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HOACHUTEJIBHAA 3AIIMCKA

[IpriopuTeTHBIMH LIETAMH 00yUYEHHUsI MaTEMATUKE B 5—06 Kiaccax sIBJISIIOTCS:

e TMpOJOKEHHE (HOPMUPOBAHUS OCHOBHBIX MATEMAaTHUYECKUX TMOHATHN (YHCIIO,
BEJIMYMHA, TreoMeTpuyeckas ¢urypa), oOeCHeUHBAIOMIUX TPEEMCTBEHHOCTh W
MEePCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

e pa3BUTHE HWHTEIUIEKTYaJbHbIX M TBOPYECKHMX CIOCOOHOCTEW OOYyYarommXxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH, UHTEpeEca K U3YUCHHIO
MaTeMaTHUKH;

e TMOABEACHUE OOyYalOUIMXCs Ha JOCTYIIHOM [IJIi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKHU M OKPYXKaIOLIEro MUpa;

e ¢opmupoBaHue (QYHKIMOHATBHOH MAaTEMaTUYECKOW TPaAMOTHOCTH: YMEHHS
pacrio3HaBaThb MAaTeMaTHYECKUE OOBEKThl B peabHBIX JKU3HEHHBIX CHUTYaIUSX,
MPUMEHATh OCBOCHHBIE YMEHHS JJIs PEIICHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJYUYCHHBIC PE3YyJIbTAaThl M OIEHHWBATh MX HA COOTBETCTBHUE
IPAKTUYECKON CUTYaIuH.

OcHOBHbBIE JIMHUU COJIEPKAHUSI Kypca MaTEMaTUKU B 5—6 Kilaccax — apudMeTuyeckas u
reOMETpUYECKasi, KOTOpble pa3BUBAIOTCS MapaliebHO, KaXJasi B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOM, OAHAKO, HE HE3aBUCHUMO OJIHA OT JIPYIroi, a B TECHOM KOHTAaKTE W
B3auMozeicTBUU. Takke B Kypce MareMaTUKH HPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaAMH
anreOpbl U ONMKUCATENFHON CTATUCTUKH.

N3yuyenue apupmMeTHyecKoro Marepuaia HauuHAETCs] CO CUCTEMATH3allui U Pa3BUTHS
3HaHUM O HATYpaJbHBIX YHCIIAX, MOJYYSHHBIX HA YPOBHE HAYAJIILHOTO OOIIEro 0Opa3oBaHuUs.
[Ipy >TOM COBEpIICHCTBOBAaHUE BBIYUCIUTEIILHON TEXHUKH W (OPMHUPOBAHUE HOBBIX
TEOPETUUECKUX 3HAHUN COUYETAETCS C PA3BUTUEM BBIYMCIUTEIBHON KYJIbTYPhl, B YACTHOCTH
c oOydyeHHEeM MPOCTEHITUM MpUEMaM MPUKUIKH U OIEHKU PEe3yJbTaTOB BBIYMCIICHHM.
N3ydeHne HaTypajgbHBIX YHCENl MPOJOJHKAeTcs B 6 Kiacce 3HAKOMCTBOM C HayajbHBIMU
HOHATUSMH TEOPUU IETUMOCTH.

Hayvano u3yuenus oOBIKHOBEHHBIX M JECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
MEPBBIA ATall B OCBOCHHH APOOEH, KOTJaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX NIpo0Oel B IMOJTHOM O0BEME
NpEeIIIeCTBYET U3YUEHHUIO IECATUUHBIX IpoOeH, YTO 11e1eco00pa3HO C TOUKH 3PEHHS JIOTHKH
M3JIOKCHHSI YUCJIOBOW JIMHHH, KOT/a MpaBWiIa JEHCTBUN C MECATUYHBIMH JPOOSMU MOYKHO
000CHOBaTh YK€ W3BECTHBIMH QITOPUTMAMH BBIMOTHEHUS JEHCTBUU C OOBIKHOBEHHBIMH
IpoOsAMHU. 3HAKOMCTBO C JECATHYHBIMH JIPOOSIMU PACIIUPUT BO3MOKHOCTH JIJIsl IOHUMAaHUs
OOydJaromMMHCS TMPUKIAAHOTO TPUMEHEHHMS HOBOW 3alWCH TPU WM3YUYCHUU JIPYTUX
NPEeAMETOB W MPHU MPAKTHYECKOM HCIOJIb30BaHUU. K 6 Kiaccy OTHECEH BTOpPOM ATam B
M3yYE€HUH JApoOel, TJIe NPOUCXOAUT COBEPUICHCTBOBAHWE HABBIKOB CpaBHEHUS W
npeoOpa3oBaHus ApoOeH, OCBOEHHUE HOBBIX BBIYUCIUTEIBHBIX QITOPUTMOB, OTTAYMBAHUE
TEXHUKU BBIYHCIICHUM, B TOM YKCII€ 3HAUCHUHN BBIPAXKEHUM, COIEpKAIUX U OOBIKHOBEHHBIE,
U JIeCITUYHBbIE JpOOU, YCTAHOBJIEHUE CBA3€H MEXIYy HUMHU, PACCMOTPEHHE MPUEMOB



pemieHus 3agady Ha apobu. B Hagase 6 Kilacca MPOUCXOOUT 3HAKOMCTBO C MOHSTHEM
MPOLICHTA.

OCco0OEHHOCTBI0 U3YUYECHHS TIOJIOKUTEIBbHBIX U OTPUIATEIBHBIX YUCEN SIBISETCS TO, YTO
OHU TAaK)K€ MOTYT pPacCMaTpUBAThCS B HECKOJBKO 3TamoB. B 6 kiacce B Haudale M3y4eHUSA
TeMbl «llonoKHUTENBHBIE U OTPULIATENBHBIEC YUCIa» BbleNseTca noareMa «llenbie uncnay, B
paMKax KOTOpOW 3HAKOMCTBO C OTPUUATEIBHBIMUA 4YHWCIaMU W JCHUCTBUSAMHU C
MOJIO)KUTEIbHBIMU U OTPULIATEIBHBIMU YMCIAMH MIPOUCXOJUT HA OCHOBE COJIEPKATEIBHOTO
oAXoAa. ITO MO3BOJISET HA JIOCTYITHOM YPOBHE MO3HAKOMHUThH OOYYaIOUIUXCSl TPAKTUUYECKU
CO BCEMHM OCHOBHBIMU MOHSTHUSIMU TEMBI, B TOM YHUCJIE€ M C NpaBWIAMHU 3HAKOB IIpHU
BBITIOJIHCHUU apU(PMETHUYECKUX NEeUCTBUU. V3ydeHue palmoHaIbHBIX YHMCE Ha ITOM HE
3aKOHUYUTCA, a OyJIeT MPOJOJIKEHO B Kypce anreOpsl 7 Kiacca.

I[Ipu oOyueHuMn pelIeHuI0 TEKCTOBBIX 3afady B S5—6 Kiaccax HCHOJIb3YIOTCSA
apupmeTrueckue npuémel pemeHus. [Ipu oTpaboTKe BBIYMCIUTEIBHBIX HABBIKOB B 95—6
KJIaccax pacCMaTpPUBAIOTCS TEKCTOBBIE 3aJ1aUd CIEAYIOIIMX BUAOB: 33/1a4l HA JBH)KEHUE, HA
YacTH, Ha TOKYNKHU, Ha pabOTy M MPOU3BOJIUTEIBHOCTh, Ha TMPOICHTHI, HA OTHOIICHUS H
nporopiuu.  OOydaromiyecs 3HAKOMSTCS ¢ NOpuéMaMu  peIIeHUs 3ajad  nepedopoM
BO3MOKHBIX BapUaHTOB, yd4aTcsi paboraTh ¢ WHMOpMaLUEH, MpeacTaBiIeHHON B (opme
TAOIUI] WM JUArPaMM.

B mnporpamme yueOHOro kypca «MaremaTuka» mperycMoTpeHo GOpMHpPOBaHUE
IPOIEIEBTUYECKUX aNreOpandecKkux MpeAcTaBieHnil. bykBa kak cMMBOJI HEKOTOPOTO YHUCIIA
B 3aBHCUMOCTM OT MAaT€MaTUYECKOr0 KOHTEKCTa BBOJUTCA ITOCTENEHHO. byKBeHHas
CUMBOJIMKA IIHPOKO HCIIOJNB3YETCs MPEeXKIE BCEro JJIsi 3alUCH OOIIMX YTBEPXKACHUN U
NpeIIoKeHu, (OpMyJ, B YAaCTHOCTH JJIsi BBIUUCIEHUS T€OMETPUYECKUX BEJIHYMH, B
KaueCTBE «3aMECTHUTEIIS» YNCIA.

B mporpamme yueOGHOro kypca «Matemarukay MpecTaBiIeHA HArjsaHas T€OMETpHs,
HalpaBJICHHAss HAa pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
M300pa3UTENbHBIX YMEHHMA. OTO BaAXKHBIA dTal B U3YYCHHUH TE€OMETPHH, KOTOPBIN
OCYIIECTBIISIETCSI HAa HATJISIHO-TIPAKTUYECKOM YPOBHE, OMHUPAETCS Ha HArJsIHO-O00pa3HoOe
MBIIIJICHUE 00y4aronuxcs. bombiast pojas OTBOAUTCS MPAKTUYECKON NEATETbHOCTH, OTBITY,
OKCIIEPUMEHTY, MoJenupoBannuio. (OOydaronuecss 3HAKOMSTCS C T'€OMETPUUYECKUMHU
¢urypamu Ha MIOCKOCTH U B IPOCTPAHCTBE, C MX MPOCTEHIIMMH KOHPUTYpAIUSIMU, YIaTCs
M300pakaTh WX Ha HEJIMHOBAHHOW W KIETYATOW Oymare, pacCMaTpUBAIOT WX MPOCTEHIIIHE
cBoricTBa. B 1mpomecce u3ydyeHMs HArJBSIAHOM TE€OMETPUM  3HAHUSA, IIOJYYEHHBIC
OOydJaromMMHCS Ha YPOBHE HAYAJIBHOTO OOIIEro 00pa3oBaHMs, CUCTEMATU3UPYIOTCS H
pacCIIUPSIIOTCS.

CornacHo yueOHOMY IMUIaHy B 5—6 Kilaccax M3ydaeTcsi MHTETPUPOBAHHBIN HpeaMeT
«MarteMatnkay, KOTOPBIM BKIIOYAeT apupMETUIECKAN MaTePHall ¥ HATJISIHYIO T€OMETPHIO,
a TakXke MpONEeACBTUYECKUE CBEICHUS U3 alreOpbl, AJIEMEHTHl JIOTUKM M Hadala
ONMUCATEIIbHON CTATUCTUKHU.

Ha m3yuenune yuebHOTO Kypca «Matematuka» otBoautcs 340 wacos: B 5 kiacce — 170
yacoB (5 yacoB B Hejielno), B 6 kiacce — 170 yacoB (5 yacoB B HEZEIIIO).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe umucno. Psa narypambnbix uucen. Yucio 0. M3oOpaxenue
HaTypaJbHBIX YUCEJI TOUKAMU Ha KOOPJIMHATHOHN (YUCIOBOM) MPSMOIA.

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaThuuHasi cucTeMa CUMCICHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPaBHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
CrnocoObl cpaBHeHus. OKpyTrieHre HaTypajJbHbIX YHCEIL.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Brruutanue
KaK JelcTBHe, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HATypaJIbHBIX YUCEJ, CBOMCTBA
HyJs W ©€IWHWIBI TIpU YMHOXEHHHM. JleleHue Kak JeilcTBue, oOpaTHOE
yMHOXeHUI0. KOMITIOHEHTHI AeHCTBUM, CBSI3b MeXIy HUMH. [IpoBepka pesynbTaTa
apudMeTHIecKoro JneicTBusa. llepemecTuTenbHOE M coueTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aMHCH
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHp C HaTypaJbHbIM MOKa3aTeleM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

YuciioBoe BbIpakeHUE. BBIUKWCICHUE 3HAYEHHUM YHUCIOBBIX BBIPAXKEHHUM,
NOPSAOK  BBIIOJHEHHMS  JAeWcTBUM.  Mcmonb3oBaHMEe  OpU  BBIYKCICHUSX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O0 CBOWMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Apodu

[IpencraBmenne o Jpobm Kak cmocoOe 3amucu  YacTH  BEJTWYHHBIL.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWibHBIE ApoOu. CmemraHHas
Ipo0b, TPEACTaBICHUE CMENIAaHHOW JpoOM B BHUIE HEMPABWIBHON ApoOH W
BBIJICIICHUE TICJIOW YaCTH YHCIIa M3 HEelpaBWIbHOW apobu. M3o0paxkenue apoOei
TOYKaMH Ha YUCJIOBOM mpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpaiieHue Apooei.
[IpuBenenue n1pobu Kk HOBOMY 3HaMeHarteln. CpaBHEHUE APOOEH.

CnoxeHue U BIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eIoro u 1eioro Mo ero YacTH.

Hecatuunasi 3anuck aApooOei. IlpencraBneHue aecaTUUHON NIpoOM B BHJE
0oObIKHOBEHHOM. M300paxeHue [ECATUYHBIX JpoOei TOYKaMu Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUYHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TeKCTOBLIX 3a/1a4

Pemenune TeKCTOBBIX 3amay  apu@MeTHUECKHMM crnocoboM. Pemenue
Jornyeckux 3aaad. Pemienuwe 3agad mepeOOpoM BCEX BO3MOMKHBIX BAapUAHTOB.
Hcnonb3oBanue npu penieHuy 3aad TaOIuI U CXEM.

Pemenne 3amay, coaepKallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYWHBI:
CKOpPOCTb, BpE€Msl, pPAaCCTOSIHME, LE€HA, KOJMYECTBO, CTOMMOCTbh. EauHHUILIBI
U3MEpEHUsi: Macchl, 00bEMA, IEHBI, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBs3b
MEXIY €IMHUIAMU U3MEPEHUS KaXKJ0N BEIUYNHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpoOH.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsansele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, Mpsimas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. Yr0i. [Ipsamon,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[TuHa JoMaHo#, nepumeTp
MHOTOYroJjibHUKa. MI3MepeHne U MoCTpOEHUE YIJIOB C MOMOIIBIO TPAaHCTIOPTHPA.

Harnsnsele mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B ToM uymucie Ha kietdarod Oymare. IloctpoeHue
KoH(pUrypanui u3 yacted mpsiMOi, OKPYKHOCTH Ha HEIMHOBAaHHOW U KJIETYATOMN
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Inomans nOpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4Hcie (uryp, n300pakEHHBIX Ha KJeT4yaTod Oymare.
Enununel uamepeHus miomaim.

Harnsnseie mpencTaBieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIHI
rapajuienenunen, KyO, MHOTOTPaHHUKHU. N3o06pakenue MIPOCTEUIINX
MHOrorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOT'OTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUJIMHA U APYTUX MAaTEPUATIOB).

OO0BEéM mnpsMOYroJbHOrO Napasuienenunena, kyda. EnunHuiel uzmepenus
o0BEMma.

6 KIIACC

HarypaabHble yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMH.
UucnoBble  BbIpAKEHUS, MOPANOK  JCHCTBUH, HCHOJb30BAHHE  CKOOOK.
Hcnonb3oBanne 1pyU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOWCTB CJIOKEHHSI U YMHOXKECHUS, PAaCHPEACIUTEIBHOIO CBOMCTBA YMHOMXCHMUS.
OKpyriaeHne HaTypajabHbIX YUCEIL.



JleauTenu v KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEE
oOwiee kpaTHoe. [lenMMocTh CyMMBI U ITpou3BeaeHus. JleeHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsigounBanue apooei. Pemenre 3a1a4 Ha HaXOXKACHUE YaCTH OT
LEeJI0Oro M UENOoro Mo ero vactd. JIpoOHoe 4Yuciao Kak pe3yibTaT JeJIeHUS.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
MpeICTaBlIeHUs OOBIKHOBEHHOW ApOoOU B BUE JAeCATUUYHOU. JlecsaTuunbie 1podu u
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue nporieHTa. BeruuciaeHre nporeHTa oT BEIUYMHBI U BEJTMYUHBI 110 €€
MPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IosoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble U OTpUIlaTeNbHbIe ynciaa. Llensle yucna. Moaynp uuciha,
reoMeTpuyecKass HMHTepIrpeTanuss Moayis uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOW  mpsiMod.  YwucioBble  mpoMexyTku. CpaBHEHHUE  4uCel.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJIbHASI cUCTEMA KOOPJIMHAT Ha IJIOCKOCTU. KoopAaumHaThl TOUKM Ha
IUIOCKOCTH, a0dcuucca u opaunara. [loctpoeHue Touek U GUryp Ha KOOpJAUHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenne OykB i 3alMUCH  MaTEeMaTHYECKUX  BBIPAKCHUH |
npennoxxenuii. CBoiicTBa apupMeTHUECKUX NeUCTBU. byKBeHHbIC BBIPAXKEHUS U
YUCJIOBBIE TMOJCTAHOBKU. DBYyKBEHHBIE pPaBEHCTBA, HAXO0XKIECHUE HEU3BECTHOIO
KoMIioHeHTa. Dopmynbl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa napaiesenumneaa u Kyoa.

Pelenue TeKCTOBBIX 327124

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocoOom. Pemienwue
Joruyeckux 3anad. Pemenue 3amad nepebopoM Bcex BOZMOKHBIX BAPUAHTOB.

Pewiennie 3amaud, cojaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOpPOCTBb, BpeMmH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O0BEM paboThl. EguHUIBI W3MEpeHHs: MAaccChl,
CTOUMOCTH, PAacCTOSIHUS, BpPEMEHHU, CKOpocTU. CBs3b MEXIYy €IUHHUIIAMU
MU3MEPEHUS KaXK101 BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIHMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



Onenka W TPHUKUAKA, OKpYIJIeHHe pe3ynbrara. CocTaBieHHE OYKBEHHBIX
BBIP@YKEHUH 110 YCIOBUIO 3a7a4HU.

[IpencraBieHne NaHHBIX C MOMOIIBIO TaOmuIlT W muarpamm. CronOdyaTteie
JTUarpaMMBbl: YTCHHUE U MTOCTpOoeHUE. UTEHNE KPYyTrOBhIX TUATPAMM.

HarusaHnas reomerpus

Harnsmable mpencrtaBieHuss o (Urypax Ha TUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTONBHUK, TPEYTOJIBHUK,
OKPYXHOCTb, KPYT.

B3aumHoe pacrionokeHue ABYX MPSAMBIX Ha IIOCKOCTH, IapajlieIbHbIC
npsIMbIC, TIEPICHANKYIISPHBIC TpsMble. VM3MepeHHEe pacCTOSHUN: MEXIAy JIBYMs
TOYKAMH, OT TOYKH JIO TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJIpaTHOU CETKeE.

H3mepeHrne W TOCTPOCHWE YIVIOB C IIOMOINBIO TpaHCHOpTUpa. Bumis
TPEYTrOJbHUKOB: OCTPOYTOJILHBIH, MPSIMOYTOJIBHBIH, TYTNOYTOJIbHBIH,
paBHOOCIPECHHBIH, PaBHOCTOPOHHHMIA. YeThIpEXYTONBHUK, IPUMEPBI
YEeTHIPEXYTOIBHUKOB. [IpSIMOYTOIBHUK, KBaIpaT: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJ0B, auaroHanci. M3oOpaxeHue reoMeTpuueckux (HUryp Ha HEJIMHOBAHHOMN
OymMare C UCIIOJIb30BaHUEM IHUPKYJSA, JIMHCHKH, YroJIbHWKA, TPaHCIOPTHUPA.
[TocTpoeHus Ha KiieT4aTol Oymare.

[lepumerp MHOroyrompHuka. IloHsTHE T1UIOMAAN (UTYPBI, €IUHUIIBI
u3MepeHus miomanau. [IpubmmkéaHoe n3aMepeHue miomanu Guryp, B TOM 4YuCiie
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe u3MepeHue JIMHBI OKPY>KHOCTH, TIIOIIAIH
Kpyra.

CummMmeTpusi: IEHTpaJibHAs, OCeBas U 3€pKajibHasi CHMMETPHHU.

[TocTpoeHrE CUMMETPUYHBIX (UTYP.

Harnsgasie MpeACTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajieNienuren, Ky0, mpu3Ma, NHpaMHa, KOHYC, MMWIMHAp, Imap u cdepa.
N3o0paxenue mpocTpaHcTBEHHBIX puryp. [IpuMeps! pazBépTOK MHOTOTPAHHUKOB,
munHapa u koHyca. Co3gaHue Mojeneld MpOoCTPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIINHA U APYTUX MATEPHAIIOB).

[TonsitTne o00BEMa, eauHUIBI H3MepeHus o0béma. OO0BEM MPAMOYTOIHLHOTO
napajienenunena, Kyoa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKu Kak c@epbl 4YeIoBeuYeCcKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3IKOM MAaTE€MAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHHME, (POPMHPOBAHHME KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KaIOIIEeW CpeJibl, IUIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAHWA, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBblesiornueckueaeicTBMs:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccu(uKaIi, OCHOBaHUS MJisi OOOOIICHHWS W CpPaBHEHHS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pElIeHUs, BBHIOMpaTh Hauboliee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBblencciienoBaTe IbCKHEAeMCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
MPEATIOJIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIpEICTABIICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KomMmyHuKaTHBHBIEYHHBepCcAJbHbIeyuYeOHbIeIeiiCTBHS

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YIIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBATh pPa3IU4YMEe U CXOJICTBO MO3UIIMM, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHAWBUYAIBHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OONIUH MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUs: ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHbINHTE/IJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATb NMPUYUHBI JOCTHXKEHUS WM HEIOCTHKEHHS LETH,
HAXOJUTh OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B S5 kJjacce OOyYarolmMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

[lonumMaTh W  TpPaBWIBHO  YHOTPEOJSITh  TEPMHUHBI,  CBSI3aHHBIE  C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

CpaBHUBaTh W YNOPAJOYMBATH HATypalibHbIE YHC]IA, CPaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIE APOOH, AECATUYHBIC IPOOH.

CoOTHOCUTH,  TOYKY HA  KOODJAWHATHOM  (YMCIIOBOM)  mpsSIMOM ¢
COOTBETCTBYIOIIUM €{ YHMCIIOM M W300pa)kaTh HATypaJibHbIE YMClia TOYKaAMU Ha
KOOPJIMHATHOM (YHUCIIOBOM) IIPSIMOIA.

Boimonusate apudmeruueckue JIEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITyYasiX.

BrInoyiHATH NpOBEPKY, NPUKUIKY PE3yIbTAaTa BEIYUCICHUI.

OKpyraaTs HaTypajdbHbIC YHCIIA.

Pemenne TekCTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauu apuPpMETHYECKUM CIOCOOOM U C IMOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepkamye 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIUYUHBL:
CKOpPOCTb, BPEMsI, PACCTOSIHUE, LIE€HA, KOJIUYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alHMCH, CXEMbI, TaOJHIbl, OOO3HAYEHUS MpH
peLlIeHnH 3a1ay.

[Tonp30BaTbCs OCHOBHBIMM  €IMHMLAMHU HU3MEPEHHs: ILEHBI, MAacChl,
pacCTOsIHUSA, BPEMEHHM, CKOPOCTHM, BBIPAXKaThb OJHU €JWHHUIIBI BEIUYUHBI 4EPE3
IpyTHeE.

W3BnekaTh, aHAIM3UPOBATh, OICHHBATH HMHGOPMAIIHIO, MPEICTABICHHYIO B
Tabiuile, Ha CTOJNOYATOM JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCITOJIB30BATh IAHHBIE ITPU PELICHUU 3a]a4.

HarasigHasi reomerpust

[Tonp30BaThCs r€OMETPUUECKUMU MOHATUSAMU: TOYKA, MpAMasi, OTPE30K, Iy,
YI0JI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH NpUMEpPbl OOBEKTOB OKPYXKAIOIIEr0 MHUpA, HUMEKOUX (opMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTUIO, CBSI3AHHYKO C YIJaMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMHU: YTOJ, BEPIIMHA, CTOPOHA, AWAroHajdb, C OKPYXHOCTBIO:
pagnyc, 1nameTp, UEHTP.

N300paxaTh u3yuyeHHbIE TeOMeTphueckue (Urypsl Ha HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYIIS U TUHEHKH.



Haxonuth nuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM IJIMHBI; CTPOUTH OKPYKHOCTH 33aJaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJApaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumerp W IUIONIAAL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX W3 MPSIMOYTOJILHUKOB, B TOM 4ucie (uUryp, m300paxEHHBIX Ha
KJIeTYaTOM Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMHU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIONIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInMHa, peOpo, rpaHb, U3MEPECHUS, HAXOJIUTh W3MEPEHUs Mapalijiesienumnesa,
KyOa.

Beruncnare 00bEM KybOa, Mmapasenenumnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecNOXHBIE 3a7a4yd HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaALUSX.

K koHmy oOyuenuss B 6 kJjacce OOYyYalOIMICS TMOJYYUT CIECAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
crnocobaMu WX 3alkCH, MEePexXoJuTh (eclid 3TO BO3MOXKHO) OT OJHOU (HOpMBI
3aIUCH YUCiIa K JPYroi.

CpaBHUBATHh U YHOPSAIOYMBATH II€JIbIE YKCIIa, OOBIKHOBEHHBIE U JIECSITHUHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoniHaTh, codyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHueckue
JIEUCTBUSL C HATypajJbHBIMHM W IEIBIMU YHUCIAMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JPOOSMHU, MTOJOKUTEIBHBIMUA U OTPULIATETLHBIMHI YHCIIAMHU.

BpuncnaTe 3HAaYEHHs] YHCIIOBBIX BBIPAXKCHWH, BBINOJIHATH MPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECKUX EHCTBUA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCIIOM W M300pakaTh 4YHClIa TOYKAMH HA KOOPAMHATHOW TPSIMOU, HAXOAHUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU
3TON TOYKH.

OkpyrasTh LENble Ynciia W JECATUYHBIC NPOoOH, HAXOIWUTh MPUOIMKEHUS
YUCElL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats ¥ ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3AMKCHIO0 CTEIIEHHU YHCIIA,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXKCHUH,
coAepKalIUX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAacKIaJblBaTh HATYpajbHbIE 4YKCIia
Ha MPOCThIE MHOXKHUTEIIH.

[Tonp3oBaThCcss MacITaOOM, COCTABIISITH IPOTIOPIIUN U OTHOIICHUSI.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIIThH OYKBEHHBIC BhIpAXKEHUSI U ()OPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOJAMMBIE  TOJACTAHOBKU MU
npeoOpa3zoBaHusl.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTRA.

Pemenne TeKCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETUUECKUM CITOCOOOM.

Pemiate 3amaun, CBs3aHHBIE C OTHOIICHHWEM, MPOMOPIHOHATIBHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, coaepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOThl, HCHOJB3Ys apuPMETHUCCKUEC
NEUCTBHS,  OLIEHKY, MPUKHIKY, TI0JIb30BAaTbCsl  €OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYIO B TaOiuIax, Ha JWHEWHOM,
CTONOYATON WM KPYTroBOM JuarpamMmax, HHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

[IpencraBnars HHPOPMAIMIO ¢ TTOMOIIBIO TAOJHUII, JIMHEHHON U CTOIOYATOM
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIMUX (GopMy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkaTh ¢ TIOMONIBIO  IUPKYJS, JUHEHKH, TpPaHCIOPTHpa Ha
HEJIMHOBAHHOW M KJIETYAaTOM OyMare W3y4YeHHBIE IUIOCKHE TE€OMETPUUYECKHE
burypsl 1 KOHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS ~ TEOMETPUYECKUMH  TOHATUSAMH:  PaBEHCTBO  (QUTYp,
CUMMETpHUSI, HCIOJIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C CHMMETpPUEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxonuTh BeNMYMHBI YIJIOB M3MEPEHHEM C TIOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33JJAaHHON BEJIMUUHBI, [10Jb30BAThHCS MPU PELICHUH 337]a4 TPayCHOM



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

Bbraucnsate qMHY JOMaHOM, TEpUMETP MHOTOYTOJBHHKA, MOJB30BATHCS
eIMHULIAMU WM3MEpPEHUsl NJUHBI, BBIPAXKATh OJHHM EJAMHULBI W3MEPEHHs JIUHBI
qyepes Japyrue.

Haxoautb, ncnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKTY TBYMS
TOYKaMH, OT TOYKHU J0 MPSIMOH, ATUHY IyTH HA KBaIPAaTHOU CETKe.

Beraucnate 1wiomans QGuryp, COCTaBICHHBIX W3 MNPSIMOYTOJBHUKOB,
UCTIONB30BaTh pa3OuWeHue Ha  TPSAMOYTOJbHUKH, Ha  paBHBIE  (QUTYDHI,
JIOCTpaWBaHHWE JI0 TMPSMOYTOJbHHKA, IOJb30BATHCS OCHOBHBIMU €IWHUIIAMH
U3MEpPEeHHS TUIOMIAAH, BBIPAKATh OJHU EAMHUIIBI M3MEPEHHUs IUJIOMAJAN Yepes3
ApyrHe.

Pacno3HaBaTh Ha MoOfeNnsax W H300paKEHHUAX MUPAMHUAY, KOHYC, IHIUHD,
UCTIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxathk Ha KJIeT4aTON Oymare mpsMOYTOJIbHBIN TTapajuIeIeIUIIe .

Beraucnsate 006EM MPAMOYTOIBHOTO Tapaluiesienumnena, Kyda, moab30BaThCs
OCHOBHBIMU €MHHIIAMU U3MEPEHUS 00bhEMa;

Pemate HecnokHBIE 3a7aud Ha HAXOXKJIECHUE TEOMETPUYCCKHX BEIMYUH B
NPaKTUYECKUX CUTYAIIHSX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KITACC
N HanvenoBanuepaseios u KonuyecrBoyacos DJIeKTPOHHbIE
n/n TeMnporpaMmel Bcero Kontpoabnbiepaborbl | IIpakTudecknepadoTbl (wnppossIe)
o0pa3oBaTe/bHbIEpeCYPChI
1 HarypanbHhbie uncna. JlefictBus 43 1 bubmmoreka [{OK
C HaTypaJbHBIMHU YHUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. Jlnaun 12 9 bubnuorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBICAPOOH 48 1 ]P?tl’;fsnll;l ;f:(;:)g r(lj/I; f4131ce
4 Harnsanasreomerpus. 10 1 bubnuoreka [IOK
MHOroyrojibHUKH https://m.edsoo.ru/7f4131ce
5| Meommmmenpob 38 : o imedsao uT13Ls
6 Harnsannas reomerpus. Tena u 9 1 bubnuoreka [IOK
(urypsl B IpOoCTPaHCTBE https://m.edsoo.ru/7f4131ce
7 [ToBTOpenue u 06061eHNE 10 2 Eg{iﬁﬁf{iﬁgﬁﬁ £4131ce
OBIIEE KOJIMYECTBO YACOB ITO 170 5 4
I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KoauvecTBouacos DJIeKTPOHHBbIE

Ne HaumeHoBaHuepas3aejioB U (upoBbic)

n/n TEMIIPOrpaMMBbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
bub6mmoreka [{OK

1 H 1
aTypaseHplcHHCIa 30 https://m.edsoo.ru/7f414736
5 Harnsanas reomerpus. [Ipsmbie 7 bubnuorexa [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
2 1 1
3 Jlpotu 3 https://m.edsoo.ru/7f414736
4 Harnsannasreomerpus. 6 1 bubmuorexa [JOK
Cummerpus https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
> Berpaxeris ¢ dyxsavi 0 https://m.edsoo.ru/7f414736
Harnsannas reomerpusi. @urypsl bubnuoreka [JOK
6 14 1 1
Ha MJIOCKOCTH https://m.edsoo.ru/7f414736
7 IlonoxxurenpHbIC 1 40 1 bubnmuoreka [JOK
OTpHUIATEIIbHBICUHCIIA https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
8 I1 6 1
PEACTABIICHHUCAANHBIX https://m.edsoo.ru/7f414736
9 Harmsannas reomerpus. @urypsl 9 1 bubnunoreka [JOK
B IIPOCTPAHCTBE https://m.eds00.ru/7f414736
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
10 20 2
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10
- 170 6 5

I[TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE IIVTAHUPOBAHHUE

5 KJIACC
Ne KoanuectBouacon
aram3yd | JJeKTpoHHbIenu(poBbIeOOpa3zoBaTell
Temaypoka Bce | Kourpoububiep | IIpakTuyeckuep a y P op P
n/ eHusl bHbIEpecypchl
I ro a0oThbI a00ThbI
HecstuuHas cucrema
1 cuucienus. Ps 1 1 Henerst bubmorexa HOK
ke " https://m.edsoo.ru/f2a0ccOc
HaTypaJbHBIX YHUCET
Hecstuunas cucrema
2 cunciienus. Psang 1 1 Henmens bubmorexa LOK
’ https://m.edsoo.ru/f2a0ccOc
HaTypaJbHBIX YHUCET
3 Harypansnsbiiipsan. Yucno 1 | nenens bubnuoreka [IOK
0 " https://m.edsoo.ru/f2a0cafe
4 Harypanshsbiiipsan. Yucno 1 | mexens bubnuoreka [IOK
0 " https://m.edsoo.ru/f2a0ccOc
HarypanbsHble uncna Ha bubnuoreka [JOK
S . . 1 1 menens
KOOPJIMHATHOM MpsIMOi https://m.edsoo.ru/f2a0e0fc
HarypanbsHble yncna Ha bubnuoreka [JOK
6 . . 1 2 Henens
KOOPJIMHATHOM MpsIMOit https://m.edsoo.ru/f2a0e2a0
HatypanbHble uncna Ha bubnuorexa [IOK
7 . . 1 2 Henens
KOOPJIMHATHOM MpsIMOit https://m.edsoo.ru/f2a0e426
CpaBHeHue,
8 OKpYTJICHUEHATYpaIbHBIX 1 2 Henens bubmorexa HOK
24 P " https://m.edsoo.ru/f2a0ce32
yuceln
CpaBHeHue,
9 p 1 2 wenens bubmuoreka [JOK

OKPYIJICHUCHATYPAJIbHBIX

https://m.edsoo.ru/f2a0cf54



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54

YHUCCJI

CpaBHeHue,
10 OKpPYTJICHUEHATYPAJIbHBIX 2 Henens bubamorexa [OK
yr https://m.edsoo.ru/f2a0d300
qucen
CpaBHeHue,
11 OKPYIJIEHUEHATYPAJILHBIX 3 Henmensd bubmmorexa [IOK
pyr P A https://m.edsoo.ru/f2a0d440
qucen
CpaBHeHue,
12 OKPYIIJIEHUEHATYPAJIbHBIX 3 Henens bubnmorexa LOK
pyr P https://m.edsoo.ru/f2a0d440
qucen
Apudmernyeckue
13 epﬁc(EBHx C 3 Henmens bubmorexa LOK
a A https://m.edsoo.ru/f2a0eaca
HATypaJIbHBIMU YHCIIAMHU
Apudmernueckue
14 efCTBUI C 3 Henmens bubmorexa LOK
a A https://m.edsoo.ru/f2a0f5ba
HaTypaJbHBIMU YUCIIAMHU
Apudmernueckue
15 efCcTBUS C 3 "Hemens Eubmorexa HOK
a A https://m.edsoo.ru/f2a0f704
HaTypaJbHBIMU YUCIIAMHU
Apudmernueckue
16 elfcTBUA C 4 genens Eubmorexa HOK
a A https://m.edsoo.ru/f2a0fd8a
HATypaJIbHBIMU YHCIIAMU
Apudmernueckue
17 51710('1;131/1;1 c 4 nenens bubmorexa HOK
a A https://m.edsoo.ru/f2a1015e
HaTypaJIbHBIMU YHCIIAMU
Apudmernueckue
pv b bubmuoreka [JOK
18 IEUCTBUS C 4 genens

HaTypaJbHbIMU YU CJIaMU

https://m.edsoo.ru/f2a10c3a



https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0d440
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a

19

Apudmernaeckue
JIEUCTBUA C
HaTypaJIbHbIMU YHCIIaMU

4 nenens

bubnuoreka [IOK
https://m.edsoo.ru/f2a10da2

20

CaoiicTBa HyIs NpU
CIIO’)KEHUH U YMHOKEHHH,
CBOMCTBA €IMHHULIBI IIPH
YMHOXCHHUU

4 uenens

bu6mmoreka [{OK
https://m.edsoo.ru/f2al04ec

21

CaoiicTBa HyIs NpU
CII0’KEHUH U YMHOKEHHH,
CBOWCTBA €IMHHUILIBI IIPH
YMHOXCHHUU

5 menens

bu6mmoreka [{OK
https://m.edsoo.ru/f2al04ec

22

[IepemecturensHoOE N
COYETaTEIbHOE CBOMCTBA
CIIOKEHHSI U1 YMHOKECHHUS,
pacnpeenuTeNbHoe
CBOMCTBO YMHOKEHUS

5 Hemens

bu6moreka [IOK
https://m.edsoo.ru/f2a0ef3e

23

[TepemecTuTenbHOE U
coueTaTelIbHOE CBOMCTBA
CIIOKEHHSI U YMHOKECHHUS,
pacnpeenuTeNbHoe
CBOMCTBO YMHOXECHHUS

5 Hemens

bu6mmoreka [JOK
https://m.edsoo.ru/f2a0ef3e

24

IlepemecturensHoe U
COYeTaTeJIbHOE CBOWCTBA
CJIO’KEHUS] 1 YMHOKEHUS,
pacrpeeIuTeNIbHOe
CBOMCTBO YMHOKEHHUS

5 Hemens

bubmuoreka [JOK
https://m.edsoo.ru/f2a0ef3e

25

Z[eJ'II/ITeJ'II/I " KpaTHBIC
qucia, pa3JIOKCHUC
YHrCJia Ha MHOXXHUTCIIN

5 Hemens

bu6mmoreka [JOK
https://m.edsoo.ru/f2a116b2



https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a0ef3e
https://m.edsoo.ru/f2a116b2

Jlenutenu U KpaTHbIE

26 YHClIa, pas3IoKCHUE 6 Henens bubmmorexa HOK
P " https://m.edsoo.ru/f2a116b2
YHCia Ha MHOKHUTEITN
Jlenutenu U KpaTHbIE
27 4qucya, pa3iokKeHNe 6 Henens bubmorera [JOK
P A https://m.edsoo.ru/f2a116b2
YHCia Ha MHOKHUTEITN
bu6mmoreka [{OK
2 6
8 flenerme ¢ octaTkom HeACHA https://m.edsoo.ru/f2a1116c
bu6mmoreka [{OK
2 6
o flenerme ¢ ocTaTROM HeACHA https://m.edsoo.ru/f2all4fa
[Ipocteie u bubnuoreka [JOK
30 6
COCTaBHBICUHCIIA HeACHA https://m.edsoo.ru/f2a11a90
31 [Ipocteie u - bubnuoreka [JOK
COCTaBHBICUHCIIA " https://m.edsoo.ru/f2allbb2
32 [IpusnakuaenuMocTuHa ’ bubnuoreka [IOK
HEaCIA
2,5,10,3,9 A https://m.edsoo.ru/f2a11806
33 [IpusnakuaenuMocTuHa . bubnuoreka [JOK
HEaCIA
2,5,10,3,9 A https://m.edsoo.ru/f2a1196e
YucnoBbIEBbIPAKEHUS; bubnuorexa [JOK
34 . . 7 Henens
MOPAJIOKICUCTBUM https://m.edsoo.ru/f2a11f18
YHCIOBBIEBBIPAKECHHUS; bubnuoreka [JOK
35 . . 7 Henens
MOPSAJIOKICUCTBUM https://m.edsoo.ru/f2a12080
YUHCIOBBIEBBIPAKEHHUS; bubnuoreka [JOK
36 . . 8 Henmens
MOPSAJIOKICUCTBUM https://m.edsoo.ru/f2al123fa
Pemienue TeKCTOBBIX
37 3a7a4 Ha BCE 8 Hexes bubmuoreka [JOK

apupMeTHyeCcKHe
NeWCTBUS, HA ABH)KEHHE

https://m.edsoo.ru/f2a0f894



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894

U MOKYIIKH

38

Pemienne TeKCTOBBIX
3a7a49 Ha BCE
apudmeTnyeckue
JICUCTBHS, HA JIBIKCHHIC
Y TIOKYIKH

8 Hemenst

bu6mmoreka [{OK
https://m.edsoo.ru/f2a0f9fc

39

Pemenne TeKCTOBBIX
3aJlay Ha BCe
apupMeTHYECKUe
JICUCTBHS, HA JBIDKCHHC
Y TTOKYITKH

8 Hemenst

bubmmoreka [{OK
https://m.edsoo.ru/f2al21a2

40

Pemenne TeKCTOBBIX
3aJ]a4 Ha BCe
apupMeTHIECKUE
JICVCTBHS, HA JBIDKCHNC
Y TTOKYITKH

8 Hemens

bu6moreka [IOK
https://m.edsoo.ru/f2a12558

41

Penienne TeKCTOBBIX
3a7a4 Ha BCE
aprupMeTHYECKUE
JEHCTBUS, Ha IBUYKCHUE
Y TTOKYTIKA

9 Henensa

bu6mmoreka [JOK
https://m.edsoo.ru/f2a12832

42

PerieHne TEKCTOBBIX
3aJa4 Ha BCe
apupMeTHYECKUE
JNEWCTBUSA, HA JBM)KEHHE
Y TIOKYITKU

9 Henensa

bubmuoreka [JOK
https://m.edsoo.ru/f2a12990

43

KonTtponsHas pabota o
teMe "HarypanbHble
qucia 1 HyJp"

9 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/f2al2cha



https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba

Touka, npsmas, OTPE30K,

bubnuoreka [IOK

44 9
nyd. Jlomanas HEASTH https://m.edsoo.ru/f2a0d54e
N3smepenne miimHbI
OTpE3Ka, METPUYECKUE bubnuorexa [JOK
45 9 Henens
€MHULIbI U3MEPECHUS https://m.edsoo.ru/f2a0daee
JUTHHBI
N3mepenne qyimHbI
46 OTpE3Ka, METPUUYECKHUE 10 bubnuotexa [JOK
15(S1(S) 8
€AVHULBI U3MEPEHUS 8 https://m.edsoo.ru/f2a0df3a
JUTHHBI
bu6moreka [IOK
47 0] 10
KPYKHOCTD H KpIT HeAeHA https://m.edsoo.ru/f2a0d684
bu6moreka [IOK
4 10
8 OKpYHOCTS H KpyT HeAcHA https://m.edsoo.ru/f2a0d684
[TpakTrueckas padoTa 1o
49 teme "[locTpoenue y3opa 10 Henmens bubmorexa [TOK
P . ysop 8 https://m.edsoo.ru/f2a0d7e2
13 OKPY)KHOCTEH
VYron. [TpsimMoi, ocTpbIid,
50 TYHOU U pa3BEPHYTHII 10 memens bubmorexa HOK
o P PHYE " https://m.edsoo.ru/f2a1302a
YTJIBI
VYron. [Ipsmoit, ocTpbiid,
51 TYNOH U pa3BEPHYTHIN 11 menens bubmorexa HOK
o P PHYT " https://m.edsoo.ru/f2a1302a
yTJIbI
bubmuoreka [JOK
52 14 11
SMEPEHUEYLIIOB HeAc https://m.edsoo.ru/f2a1319c
bu6mmoreka [JOK
53 14 11
SMEPEHUEYIIOn HEACIH https://m.edsoo.ru/f2a132fa
54 N3mepenueyrnos 11 Henens Bubmmorexa LIOK

https://m.edsoo.ru/f2al3476



https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2
https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1302a
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https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476

[IpakTuyeckas pabora o

bubnuoreka [IOK
55 "1 11
TeMe " octpocHie HeAe https://m.edsoo.ru/f2a13606
YIJI0B
Hpo0b. [IpaBuibHbBIE T bubmmoreka [JOK
56 12 Henens
HEeTpaBWIbHbIE ApOOH https://m.edsoo.ru/f2a13764
Hpo0b. [IpaBuibHbBIE T bubmmoreka [JOK
57 12 Henmens
HEeTIpaBWIbHBIE ApOOH https://m.edsoo.ru/f2al3c8c
HpoOs. [IpaBunbpHbIC U bubnuotexa [JOK
58 12 Henens
HEeTIpaBWIbHBIE ApOOH https://m.edsoo.ru/f2a14146
HpoOs. [IpaBunpHbIE U bubnuotexa [JOK
59 12 Hemens
HEeTIpaBWIbHBIE APOOH https://m.edsoo.ru/f2a153f2
HpoOs. [IpaBunbsHbIE U bubnuorexa [JOK
60 12 Hemens
HEeTIpaBWIbHBIE APOOH https://m.edso0.ru/f2a15582
61 OcHOBHOECBOHCTBOIPOO 13 bubnuoreka [IOK
u HeAe https://m.edsoo.ru/f2al43e4
OcHOBHOECBONCTBOAPOO bubnuoreka [JOK
62 13 menens
u https://m.edsoo.ru/f2al451a
63 OCHOBHOECBOHCTBOPOO 13 bubnuorexa [JOK
u HeAeHA https://m.edsoo.ru/f2a1463c
OcCHOBHOECBOHCTBOPOO bubnuorexa [JOK
64 13 menens
u https://m.edsoo.ru/f2a1475e
OcCHOBHOECBOMCTBOIPOO bubnuoreka [JOK
65 13 nenens
u https://m.edsoo.ru/f2a14c90
OcHOBHOECBOMCTBOIPOO bubnuoreka [JOK
66 14 Henens
u https://m.edsoo.ru/f2al4de4
67 OCHOBHOECBOMCTBOIPOO 14 Hexens bubnmoreka [JOK
u https://m.edsoo.ru/f2al4de4
68 CpaBuenuenpoOei 14 menmenst bubmuoreka [JOK



https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
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https://m.edsoo.ru/f2al4f74

bubmuoreka [IOK
69 C oeii 14
PABHEHHEAPODEH HeAeHA https://m.edsoo.ru/f2a151f4
bu6mmoreka [{OK
70 C oOeii 14
PABHEHHEAPODEH HeAeHA https://m.edsoo.ru/f2a151f4
bu6mmoreka [{OK
71 C oeil 15
PABHEHHEAPOOEH HeACH https://m.edsoo.ru/f2a151f4
CnoxxeHue 1 BRIUUTAHUE bubnuotexa [JOK
72 N 15 nenens
0OBIKHOBEHHBIX Ipo0Oeit https://m.edsoo.ru/f2al7cc4
CroxeHue u BBIYUTaHUE bubnuorexa [JOK
73 . 15 Henens
O0OBIKHOBEHHBIX Ipo0eit https://m.edsoo.ru/f2al7e54
CrioxeHue u BBIYUTaHUE bubnuotexa [JOK
74 N 15 Henens
O0OBIKHOBEHHBIX JIPOOECH https://m.edsoo.ru/f2a1802a
CnoxeHue U BhIYUTaHHUE bubnuorexa [JOK
75 . 15 Hemens
O0OBIKHOBEHHBIX JPOOCH https://m.edsoo.ru/f2a181ce
CnoxeHue U BhIYUTaHHUE bubnuorexa [JOK
76 . 16 Hemens
O0OBIKHOBEHHBIX JPOOCH https://m.edsoo.ru/f2a1835e
CnoxeHue U BhIYUTaHHE bubnuoreka [JOK
77 . 16 nenens
0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2a1835e
CnoxeHue U BhIYUTaHHE bubnuoreka [JOK
78 o 16 Henens
0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2a1835e
CroxeHue ¥ BbIYUTaHUE bubmuoreka [JOK
79 . 16 Henens
0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2a1835e
bubmuoreka [JOK
80 C 0 16
MEIIARHaAApODE HeAe https://m.edsoo.ru/f2a1592e
bu6mmoreka [JOK
81 C 0 17
MEIARHaAApony HEACH https://m.edsoo.ru/f2al5a5a
82 CMmemanHasapoOb 17 Henens bu6mmoreka [JOK



https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
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https://m.edsoo.ru/f2a1802a
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https://m.edsoo.ru/f2a15b68

bubmuoreka [IOK

83 CMmenranHasapo0o 17
MEITARHAAPODD reae https://m.edsoo.ru/f2al5e2e
YMHOKEHUE U JIeIeHHUE
84 OOBIKHOBEHHBIX JIPOOEi; 17 Henens bubnmorexa LOK
P ’ https://m.edsoo.ru/f2al84e4
B3aMMHOOOpaTHBIE ApoOH
YMHOKEHHUE U JIeJIeHHUE
85 O6I)IKHOB6HHBI;1 00ei; 17 venens bubnmorexa LHOK
P ’ A https://m.edso0.ru/f2a18692
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHNE U [eJIeHHNe
86 OOBIKHOBEHHBIX JIpO0Eii; 18 Henmens bubmorexa LOK
P ’ A https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHNE U [AeJIeHHNe
87 OOBIKHOBEHHBIX APOOEH; 18 Henens bubmorexa LOK
P ’ A https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHHUE U IeTICHUE
88 OOBIKHOBEHHBIX APOOEH; 18 Henens bubmmorexa LOK
P ’ A https://m.edso0.ru/f2a19088
B3aMMHOOOpAaTHBIC IPOOH
VYMHOXEHHUE U IeTICHUE
89 OOBIKHOBEHHBIX APOOEH; 18 Henens Eubmorexa HOK
AP ’ A https://m.edso0.ru/f2a19560
B3aMMHOOOpAaTHBIC IPOOH
YMHOXKEHUE U [IeJIEHUE
90 OOBIKHOBEHHBIX APOOEH; 18 "Henens Eubmorexa HOK
AP ’ A https://m.edsoo.ru/f2a196a0
B3aMMHOOOpAaTHBIC IPOOH
YMHOXKEHUE U JeJIEHNE
91 OOBIKHOBEHHBIX JIPOOEIi; 19 menens Eubmorexa OK
AP ’ A https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHbBIE ApoOU
92 Penienne TeKCTOBBIX 19 menens bu6mmoreka [JOK
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https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
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3a7a4, COAEPIKaIINX
IpooH.
OcHoBHbIE3a1TaYNHATIPOO
u

https://m.edsoo.ru/f2al81ce

93

Pemenne TeKCTOBBIX
3aJ1a4, CoaepIKaIux
poowu.
OcHoBHbIE3aTAYMHAAPOO
51

19 uenens

bu6mmoreka [{OK
https://m.edsoo.ru/f2a1835e

94

Pemenne TeKCTOBBIX
3aJ1a4, CoaepIKaIuX
poowu.
OcHoBHBIE33TAYMHAAPOO
i

19 "enens

bu6moreka [IOK
https://m.edsoo.ru/f2a18c5a

95

Pemenne TekCTOBBIX
3a/1a4, COIepKaIIIX
Ipoowu.
OcHoBHBIE3aTAYMHAAPOO
u

19 "Henens

bu6mmoreka [IOK
https://m.edsoo.ru/f2a18e76

96

Pemenne TekCTOBBIX
3a/1a4, CoIepKaIIX
Ipoowu.
OcHOBHBIE3aTAYMHAAPOO
u

20 "Henensa

bubmuoreka [JOK
https://m.edsoo.ru/f2al18f7a

97

PerieHre TEKCTOBBIX
3aj1a4, CoACPIKAIINX
IpooH.
OCHOBHbBIE33JTAaUNHAIPOO
u

20 "Henens

bu6mmoreka [JOK
https://m.edsoo.ru/f2a199f2



https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2

Pemenne TeKCTOBBIX
3a/1a4, COIepKaIINX

bu6mmoreka [IOK
98 o0mu. 20
ADODH HeAsT https.//m.edsoo.ru/f2a19c2c
OcHoBHbIE3a1TaYNHATPOO
u
Pemnrenue TeKCTOBBIX
3a/1a4, coJeprKamx
99 oG P 20 HexeIs bubmmoreka [{OK
P ’ A https://m.edsoo.ru/f2alald6
OcHoBHbIE33TAYMHAAPOO
"
Pemrenne TeKCTOBBIX
3aJ1a4, CoJIepKaIux
10 i o Aepatt 20 neney, | BHOTIOTERA [IOK
0 APODH. " https://m.edsoo.ru/f2ala2ee
OcHoBHBIE3aTAYMHAAPOO
u
[Ipumenenne OykB st
10 3aIIMCH MaTEMaTHYECCKUX bubnuorexa [JOK
. 21 "Henens
1 BBIPAKCHUN U https://m.edsoo.ru/f2ala3fc
NpeJI0KEHUN
[Ipumenenne OykB JIst
10 3aIIMCH MaTEMaTHYECKUX bubnuoreka [JOK
. 21 Henensa
2 BBIPAKCHUN U https://m.edsoo.ru/f2ala3fc
NpeI0KEHUN
KontpoabHasg padora 1o
10 TEME 1306LIKH:B6HHBIG 21 menens bubmnorexa [IOK
3 " 8 https://m.edsoo.ru/f2ala5le
apoou
MHOTroyroJbpHUKH.
10 Yetrl g): OJIbHUK 21 "enens bubmorexa [IOK
4 peXYT ’ A https://m.edsoo.ru/f2al16ae0

MpsAMOYT'OJIbHHUK, KBaJApaT



https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a3fc
https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0

MHOroyroJasHUKH.

10 YeThIpEXYyroJIbHUK 21 nenens Bubmnotexa LIOK
5 ’ https://m.edsoo.ru/f2al6c7a
MPSIMOYTOJIbHUK, KBaJApaT
[IpakTuyeckas pabora 1o
teme "[locTpoenue
10 MPSIMOYTOJIbHUKA C bubnuorexa [JOK
22 Henens
6 3aJJaHHBIMHA CTOPOHAMH https://m.edsoo.ru/f2al6ele
Ha HEJIMHOBAHHOM
Oymare"
10 buonuoreka [JOK
7 Tpeyrobiik 22 Hepens https://m.edsoo.ru/f2a16194
10 bubmuoreka [JOK
8 TpeyroxeHii 22 Hepens https://m.edsoo.ru/f2a16194
[Inomane u nepumeTp
MPSIMOYTOJIbHUKA 1
10 f:(;ZZ}JIIFei{HIfS: I;I(;B’ 22 "Hepens bubmiorexa HOK
9 https://m.edsoo.ru/f2a16fe0
MPSIMOYTOJIbHUKOB,
€AMHUIBI U3MEPEHUS
TLIOIIATU
[Tnomane u nepumeTp
MPSIMOYTOJIbHUKA U
11 MHOTOYTOIBHHIOB, bubnuorexa [IOK
0 COCTABIICHHbIX 13 22 mezen https://m.edsoo.ru/f2a17184
MPSIMOYT OJIbHUKOB,
€AVMHUIBI U3MEPEHUS
TIJTOIIA TN
11 [Inomane u nepumetp bu6mmoreka [JOK
23 "Henens
1 MIPSAMOYTOJIbHUKA U https://m.edsoo.ru/f2a17328



https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328

MHOTI'OYI'OJIbHUKOB,
COCTAaBJICHHBIX U3
IpsAMOYT'OJIbHHUKOB,
CAMHUIBI U3SMCPCHUA
IIomajan

11 IT
€PUMETPMHOTOYIOJIbHU 23 Heneis bubnuorexa [JOK
2 Ka https://m.edsoo.ru/f2a1691e
11 [IepuMeTpMHOTOYTOJIBHI 23 Here bubnuorexa [JOK
H A
3 Ka A https://m.edsoo.ru/f2a1691e
11 JlecsaTnaHas3anuchapooe 23 nene bubnuorexa [JOK
H A
4 51 A https://m.edsoo.ru/f2alb55e
11
%:[GCSITI/I'-IHaSISaHI/ICI)JIpOfSC 23 nenens bu6moreka [IOK
5 i https://m.edsoo.ru/f2alb87e
11 JlecsaTnyHas3anuchapooe 24 Here bubnuorexa [JOK
6 71 HEACTA https://m.edsoo.ru/f2albcfc
11 CpaBHEHHEIECATHYHBIX /T bubnuoreka [IOK
N 24 nenens
7 pooeit https://m.edsoo.ru/f2alc49a
11 CpaBHEHHEIECATHYHBIX T bubnuoreka [JOK
. 24 nenens
8 pobeit https://m.edsoo.ru/f2alc63e
11 CpaBHEHHEICCATHYHBIX]T bubnuorexa [JOK
N 24 nenens
9 pooeit https://m.edsoo.ru/f2alch02
12 CpaBHEHHMENECATUYHBIX T bubnuoreka [JOK
. 24 Hepens
0 pooeit https://m.edsoo.ru/f2alcc2e
12 CpaBHEHHMENECATUYHBIX]T bubnuoreka [JOK
. 25 Hemens
1 pobeii https://m.edsoo.ru/f2alcc2e
12 JevicTBus ¢ bubmuoreka [JOK
25 Henens
2 JEeCSITUYHBIMHUIPOOSIMU https://m.edsoo.ru/f2alceda
12 JevicTBus ¢ 25 uenenst bubmuoreka [JOK



https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
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https://m.edsoo.ru/f2a1ce4a

3 JECSITHIHBIMHUIPOOSIMU https://m.edsoo.ru/f2alcf62
12 HeiicTBus ¢ bubnuorexa [JOK

25 Henens
4 NECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ald174
12 JevicTBus C bubnuotexa [JOK

25 Henens
5 JNECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ald516
12 JewicTBus C bubnuotexa [JOK

26 Henens
6 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ald64c
12 JewicTBus c bubnuotexa [JOK

26 Henens
7 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2a1d750
12 JlevicTBusi ¢ bubnuorexa [JOK

26 Henens
8 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ald85e
12 JlewicTBusi ¢ bubnuotexa [JOK

26 Henens
9 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2a1d962
13 JleticTBus ¢ bubnuorexa [JOK

26 Hemens
0 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2alda7a
13 JleticTBus ¢ bubnuorexa [JOK

27 Henmens
1 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2aldb88
13 JleticTBus ¢ bubnuoreka [JOK

27 Henens
2 NECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ale0la
13 JleticTBus ¢ bubnuoreka [[OK

27 Henens
3 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2a1e150
13 JleticTBus ¢ bubmuoreka [JOK

27 Henens
4 JECATUIHBIMUAPOOIMU https://m.edsoo.ru/f2a1e268
13 JleticTBus ¢ bubmuoreka [JOK

27 Henens
5 JEeCSITUYHBIMUIPOOSIMU https://m.edsoo.ru/f2ale3da
13 JevicTBus ¢ bubmuoreka [JOK

28 Henens
6 JEeCSITUYHBIMHUIPOOSIMU https://m.edsoo.ru/f2ale4f2
13 JevicTBus C 28 Hemenst bubmuoreka [JOK



https://m.edsoo.ru/f2a1cf62
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7 JECATUIHBIMUIPOOSIMHU https://m.edsoo.ru/f2ale4f2
13 HeiicTBus ¢ bubnuorexa [JOK
28 nenens
8 NECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ale5f6
13 JevicTBus C bubnuotexa [JOK
28 nenens
9 JNECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ale704
14 JewicTBus C bubnuotexa [JOK
28 nenens
0 JECATUIHBIMUAPOOSIMU https://m.edsoo.ru/f2ale704
14 OxpyriieHneaeCATUYHbIX bubnuorexa [JOK
. 29 Henens
1 npobeit https://m.edsoo.ru/f2a1e826
14 OxpyriieHne e CATUYHbIX bubnuoreka [JOK
. 29 Henens
2 npooeit https://m.edsoo.ru/f2aleb50
14 OxpyriieHne e CATUYHBIX bubnuoreka [JOK
. 29 Henens
3 npoOei https://m.edsoo.ru/f2alec68
14 OxkpyrieHneneCATUYHBIX bubnuoreka [IOK
. 29 Henens
4 npooei https://m.edsoo.ru/f2alec68
Pemrenne TekCTOBBIX
3a/1a4, coAepKaluX
14 I:) 61 Aeprratt 20 Henens bubnuoreka [JOK
5 APODH. " https://m.edsoo.ru/f2aled8a
OcHoBHbI€33JTaUNHATPOO
u
Pemenne TekcToBBIX
3a/1a4, CoAepIKaIuX
14 I:) 61 Aeprratt 30 Henens bubmuoreka [JOK
6 APODI. " https://m.edsoo.ru/f2alef10
OcHoBHbI€33JTaUUHATPOO
u
Pemenne TekcTOBBIX
14 3aJa4, Coaep KaInx 30 Henens bubmorexa HOK
7 AT, ConepRatit " https://m.edsoo.ru/f2a1f028

Ipoou.
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OcHoBHBIE33JTAYHHATPOO
u

Pemenne TeKCTOBBIX
3a/1a4, COIePKaIIIX

14 o6i 30 Hexens bu6mmoreka [{OK
8 APODH. " https://m.edsoo.ru/f2a1f136
OcHoBHbIE3a1TaYNHATPOO
u
Penienune TeKCTOBBIX
3a7a4, COJIepKaIINX
14 I:) - AEpatit 0 neney, | BHOTHOTEKA LIOK
9 APODH. " https://m.edsoo.ru/f2a1f136
OcHoBHBIE33TAYMHAAPOO
u
Penienune TeKCTOBBIX
3a/1a4, COIepKaIIX
15 I:) 61 AepHatl 30 Hexes bubnuorexa [JOK
0 APODH. " https://m.edsoo.ru/f2a1f136
OcHoBHBIE3aTAYMHAAPOO
u
KontponpHas padoTa no
15 teme "JlecsaTuaHbIC 31 menens bubmmotera [JOK
1 N 8 https://m.edsoo.ru/f2a1f23a
npoou
MHOrorpaHHuKH.
N3obpaxenue
15 MHOTOI'PaHHUKOB 31 Henens bubmotera [JOK
2 P ' " https://m.edsoo.ru/f2ala69a
Monenu
MIPOCTPAHCTBEHHBIX TEII
MHoOrorpaHHuKH.
15 N306paxxenue bubnuorexa [IOK
31 Henens
3 MHOT'OTPaHHUKOB. https://m.edsoo.ru/f2alad2a

Monenun
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IIPOCTPAHCTBEHHBIX TEII

IIpssMOyroabHBIN
15 napajuienenumnesn, Kyo. bubnuorexa [JOK
. 31 "Henens
4 Pa3BépTku KyOa n https://m.edsoo.ru/f2ala802
napajuiesenumneaa
[IpssMOyTroIBHBIM
15 napajuienenunen, Kyo. bubnuorexa [JOK
.. 31 "Henens
5 PazBépTku kyba u https://m.edsoo.ru/f2ala924
napajuiesenumneaa
15 [IpakTrueckas pabota o bubnuoreka [IOK
. 32 Henens
6 Teme "Pa3BépTka KyOa" https://m.edsoo.ru/f2alaef6
O0Bé 0a,
15 i ;MZI K};anorona ajie 32 Hene bubmmorexa TTOK
H A
7 p T p Ael https://m.edsoo.ru/f2a1b09a
JIenuIena
O0BéMKY0a,
15 IPSIMO };J'IBHOFOHa aJie 32 Henend bubmorexa LOK
8 pAMOYE p A https://m.edsoo.ru/f2alb248
JIenuIena
O0BéMKY0a,
15 IpsIMO };)J'IBHOFOHa aJie 32 Hemensa Eubmorexa HOK
9 PAMOYE p A https://m.edsoo.ru/f2a1b248
JIenuIena
O0BEMKYOa,
16 IpsIMO };anorona aJuie 32 "Henensa Eubmorexa HOK
0 PAMOYE p A https://m.edsoo.ru/f2a1b248
JIenuIena
[ToBTOpEHME OCHOBHBIX
HOHATHUH U METOIOB
16 Kypca 5 Kjacca ! 33 Henens Eubmorexa OK
1 P ’ A https://m.edsoo.ru/f2alf76c

00001enne 3HaHuM /
Bcepocculickas
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poBepoyYHas pabora

Hrtorosast KOHTpoJIbHAS

16 abota / Beepoccuiickas 33 Henens bubmorexa HOK
2 P P " https://m.edsoo.ru/f2a1f924
poBepoyHasi pabota
[ToBTOpEHNE OCHOBHBIX
16 TTOHATUH U METOJIOB bubmmoreka [{OK
33 Henens
3 Kypca 5 Kiacca, https://m.edsoo.ru/f2alfaaa
0000111eHIE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX
16 MMOHSTHI U METOJ0B bu6moreka [IOK
33 Hemens
4 Kypca 5 Knacca, https://m.edsoo.ru/f2a1fc08
0000111eHE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX
16 MTOHATUH U METOJIOB bubnuorexa [JOK
33 Hemens
5 Kypca 5 kiacca, https://m.edsoo.ru/f2alfeec
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
16 ITOHATUI U METOJIOB bubnuoreka [JOK
34 Hepens
6 Kypca 5 Kiacca, https://m.edsoo.ru/f2a200a4
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX
16 MOHSTUH U METOJIOB bubmuoreka [JOK
34 nenens
7 Kypca 5 knacca, https://m.edsoo.ru/f2a200a4
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX
16 TOHSTUH U METOJIOB bubmuoreka [JOK
34 nenens
8 Kypca 5 Knacca, https://m.edsoo.ru/f2a201f8

000011eHNE 3HAHUI
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[ToBTOpEHNE OCHOBHBIX

16 IOHSATHH U METOJ0B bubnuoreka [IOK
1 34 uenenst
9 Kypca 5 kiacca, https://m.edsoo.ru/f2a20388
00001IeHIE 3HAHWHA
[ToBTOpEHNE OCHOBHBIX
17 MOHSTUI U METOJI0B bu6mmoreka [IOK
1 34 uenenst
0 Kypca 5 kiacca, https://m.edsoo.ru/f2a2069e
0000111eHIE 3HAHUHT
OBUIEE KOJIMYECTBO 170

YACOB I10 ITPOI'PAMME
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6 KJIACC

Ne KoiaunuecTrBouyacos
aram3yd | JJEeKTPOHHbIenM(pPOBLICOOpPa3oBaTe
Temaypoka Bce KonTpoJbHbIe IIpakTUyeckue A y P bp P
n/ eHusl JIbHbIEPECYpPChI
I ro padoThI padoTsbI
Apudmernueckue AeMCTBUS C
1 MHOT'O3HAaYHELIMU 1 1 Henens bubnmorexa LHOK
https://m.edsoo.ru/f2a208ec
HATypaJIbHBIMU YHCIIAMU
Apudmernueckue AeHCTBUS C
2 MHOTO3HAYHBIMHA 1 1 Henens bubmmorexa LOK
https://m.edsoo.ru/f2a20aea
HATypaJIbHBIMU YHCIIAMHU
Apudmernueckue AeHCTBUS C
3 MHOTO3HAYHBIMH 1 1 Henens bubmmorexa [OK
https://m.edsoo.ru/f2a2140e
HaTypaJbHBIMU YUCIIAMHU
Apubmernueckue TeUCTBUS C
4 MHOTO3HAYHBIMHU 1 1 Henens bubmmorexa T[TOK
https://m.edsoo.ru/f2a21580
HaTypaJbHBIMU YUCIIAMHU
ApudmMernueckue TeHCTBUS C
5 MHOT'O3HAYHBIMHU 1 1 venmensa bubmmorexa [IOK
https://m.edsoo.ru/f2a216de
HaTypaJbHBIMU YUCIIAMHU
ApubdmMernueckue TeHCTBUS C
bubmuoreka [{OK
6 MHOT'O3HAYHBIMU 1 2 Henmenst
https://m.edsoo.ru/f2a2180a
HATypaJIbHBIMU YHCIIAMU
UucnoBsie BIpaXKEHHUS,
7 MOPSIOK IeHCTBUI 1 2 Henens Eubmorexa OK
p ’ https://m.edsoo.ru/f2a20c48
HCIIOJIL30BaHNE CKOOOK
8 UucnoBbie BEIPAKEHMUS, 1 2 Heens bu6mmoreka [JOK
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MOPAIOK NEUCTBUH,
HCIIOJIE30BaHUE CKOOOK

https://m.edsoo.ru/f2a20d6a

Yucnosle BEIPAKEHMUS,

9 MOPSIIOK IeHCTBUN 2 Henens bubnmorexa LHOK
PAROK A ’ A https://m.edsoo.ru/f2a20d6a
HCIIOJIL30BaHNE CKOOOK
YwucaoBbIC BRIPAKCHHUS,
10 MOPSIIIOK eﬁcI;BI/Iﬁ 2 Henens bubnmorexa LHOK
PAROK A ’ A https://m.edsoo.ru/f2a20d6a
HCIIOJIL30BaHNE CKOOOK
YwucaoBbIe BRIPAKCHHUS,
11 HOPSAIOK eﬁcI;BI/H?I 3 Henens bubnmorexa [TOK
PAROK i A https://m.edsoo.ru/f2a20d6a
HCIIOJIL30BaHNE CKOOOK
12 OxpyriieHHeHaTypalTbHBIXUUC 3 nexens bubnuoreka [JOK
el https://m.edsoo.ru/f2a21274
OKpyrJieHUEeHATYpPaTbHBIXYUC bubnuoreka [JOK
13 3 Hemens
el https://m.edsoo.ru/f2a21274
OKpyrJieHUEeHATYpPaTbHBIXYUC bubnuoreka [JOK
14 3 Hemens
el https://m.edsoo.ru/f2a21274
Jlenutenu U KpaTHBIE YHCIIA;
HaMOOJIBIIHKI OOITHIA bubmuoreka [JOK
15 3 Henens
JNEJIUTEIh U HaUMEHbIIIEE https://m.edsoo.ru/f2a22a3e
oO11ee KpaTHOE
Jlenutenu U KpaTHBIE YHCIIA;
HauOOJIBIIUIA OOIIIHIA bubmuoreka [{OK
16 4 pwenens
NEJIUTEh U HaUMEHbIIIEE https://m.edsoo.ru/f2a22b9c
oO1iee KpaTHOE
€JIUTENH U KpaTHBIE YUCIA;
A N P N bubmuoreka [JOK
17 HauOOJIBIINI 00N 4 wenens

JACITUTCIIb U HAMMCHBIICC

https://m.edsoo.ru/f2a2340c
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oOIiee KpaTHOE

I[eJII/ITeJII/I W KpaTHBIC YK CJIA,

HanOOJIBIIUN OOIIUN

bu6mmoreka [IOK

18 4
JEJINTEh U HauMEHbIIIEEe HeAc https://m.edsoo.ru/f2a2340c
oOImiee KpaTHOE
JlenuTenu u KpaTHBIC YHCIIA;
HanOOJIBIITNHN OO bubmmoreka [{OK
19 4 nenens
JEJINTEL U HauMEHbIIIEEe https://m.edsoo.ru/f2a2340c
oO11ee KpaTHOE
JlenmuTenu U KpaTHBIC YHCIIA;
HanOOJIBIIIUN OOIINI bu6moreka [IOK
20 4 genens
JIEJINTEL U HauMEHbIIIEe https://m.edsoo.ru/f2a2340c
o01ree KpaTHoe
JenuMoCcTbCyMMBI 1 bubnuorexa [JOK
21 5 menens
MPOU3BEICHUS https://m.edsoo.ru/f2a22d2c
99 JenuMoCcTbCyMMBI 1 5 nenens bubnuorexa [JOK
MPOU3BEICHUS https://m.edsoo.ru/f2a23254
bu6mmoreka [JOK
23 5
Jlenexue ¢ octarkom feaet https://m.edsoo.ru/f2a24104
bu6mmoreka [JOK
24 5
Jlenexue ¢ octarkom feaet https://m.edsoo.ru/f2a24104
bubmuoreka [{OK
25 PemenuerexkcroBeIx3agau 5 Hexens
https://m.edsoo.ru/f2a21e90
26 PemenuerexkcroBeIx3agau 6 Hemens Eubmorexa HOK
https://m.edsoo.ru/f2a2226e
bu6mmoreka [JOK
27 PemennerexcToBBIX3a0aU 6
a HeACH https://m.edsoo.ru/f2a22412
28 | PemeHneTeKCTOBBIX3a0a4 6 Hemens bu6mmoreka [JOK
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https://m.edsoo.ru/f2a226e2

29 PemrennerexkcToBeIX3a0a4 6 Henmens bubnmorexa LOK
" https://m.edsoo.ru/f2a228a4
KonTtposnsHas pabota o Teme bubmmoreka [IOK
30 |, " 6 Hexens
HarypanbHsle yncna https://m.edsoo.ru/f2a242a8
bu6mmoreka [IOK
31 | Ilepme e e 7
DT IHPHHCTPAMH HeACHA https://m.edsoo.ru/f2a24442
bu6mmoreka [IOK
32 | Ilepme e e 7
DT IAPHHCTPAMH HeACHA https://m.edso0.ru/f2a24596
bu6moreka [IOK
33 | Tlapame e e 7
PAILICIBHHCIPAMH HeACHA https://m.edsoo.ru/f2a248d4
bu6moreka [IOK
34 | Ilapamue e e 7
PAILICIBHHCIPAMH HeACHA https://m.edsoo.ru/f2a24a32
Paccrosinne mexay nByms
TOYKaMH, OT TOYKH JI0 bubnuorexa [JOK
35 . 7 Henens
NpsAMOM, IJIMHA MapIIpyTa Ha https://m.edso0.ru/f2a24776
KBaJIpaTHOU CETKE
Paccrosaue mexy nByms
TOYKaMH, OT TOYKH J0 bubnuoreka [JOK
36 . 8 Hemens
NpsAMOM, IJIMHA MapIIpyTa Ha https://m.edso0.ru/f2a24776
KBaJIpaTHOU CETKE
Paccrosiaue Mexay nByms
TOYKaMH, OT TOYKH JI0 bubnuoreka [JOK
37 = 8 Hemens
MpsIMOM, JIMHA MapIIpyTa Ha https://m.edsoo.ru/f2a24eb0
KBaJpaTHOM CETKE
OObIKHOBEHHAs APOOD,
N bubmuoreka [JOK
38 | ocHOBHOE CBOICTBO Jqpodu, 8 Hemenst

COKpallleHHe Ipooeit

https://m.edsoo.ru/f2a261fc
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OObIKHOBEHHAs IPOOb,

39 | ocHOBHOE CBOWCTBO Apobu 8 Hemenst brbamorexa [OK
APODIL 8 https://m.eds00.ru/f2a26670
COKpalieHue Apooeit
OObIKHOBEHHAS IPOOb,
40 | OCHOBHOE CBOMCTBO JIpoOH 8 Hemenst bubmorexa HOK
Uﬂp ’ A https://m.edso0.ru/f2a26936
COKpalieHue Apooeit
OObIKHOBEHHAs APOOb,
41 | OCHOBHOE CBOWCTBO JApoOU 9 Hemenst bubmorexa HOK
AIPODI 8 https://m.edso0.ru/f2a26ab?2
COKparieHue Apooeit
CpaBHeHME U bubnuoreka [JOK
42 . 9 Henens
yHopsiiounBaHue1pooei https://m.edsoo.ru/f2a2721e
C
43 paBHEHHE U ) 9 nexens bubnuoreka [JOK
yHopsA0YnBaHueApoOe https://m.edsoo.ru/f2a2749e
CpaBHeHHE H bubnuoreka [JOK
44 . 9 Hepens
yHopsiiounBanue1pooei https://m.edsoo.ru/f2a275ac
JlecsiTnunbie 1podu 1 bubnuorexa [JOK
45 9 Hemens
METpHUYECKas CUCTEMA MEP https://m.edsoo.ru/f2a2638c
46 JlecsiTnuHbie 1podu 1 10 nexens bubnuoreka [JOK
METpHUYECKas CUCTEMA MEP https://m.edsoo.ru/f2a2638c
ApudmMerrnueckue TeHCTBUS C
bu6mmoreka [JOK
47 | OOBIKHOBEHHBIMH U 10 menens
https://m.edsoo.ru/f2a276c4
JECATUIHBIMH JAPOOSIMHU
ApubdmMeTnueckue TeHCTBUS C
bubmuoreka [JOK
48 | OOBIKHOBEHHBIMH U 10 menens
https://m.edsoo.ru/f2a277dc
JECSITUYHBIMH JIPOOSMU
Apudmernueckue AEHCTBUS C
pu 8 bubmuoreka [JOK
49 OOBIKHOBEHHBIMU U 10 Henens

ACCATUYIHBIMHA PO OssMH

https://m.edsoo.ru/f2a27d40
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Apudmernueckue 1eHCTBUS ¢

50 OOBIKHOBEHHBIMU U 10 Henens bubnmorexa LHOK
A https://m.edsoo.ru/f2a27ec6
JECATUYHBIMH JPOOIMHU
Apudpmernueckue 1eicTBUS C
51 OOBIKHOBEHHBIMU U 11 Henens bubmorexa [IOK
A https://m.edsoo.ru/f2a27c00
JECATUYHBIMH JPOOIMHU
bubmmoreka [{OK
2 11
S Ornomenne feAc https://m.edsoo.ru/f2a282c2
53 OTHolIeHnE 11 Henens
54 Jlenenue B 11 Hemens bu6moreka [IOK
JTAHHOMOTHOIIIEHUH A https://m.edsoo0.ru/f2a28448
55 Jlenenue B 11 Hemens bu6moreka [IOK
JTAHHOMOTHOIIIEHUH A https://m.edsoo.ru/f2a28448
bu6moreka [IOK
56 M §) 12
R e https://m.edsoo.ru/f2a28a7e
bu6moreka [IOK
57 M §) 12
R feacs https://m.edsoo.ru/f2a28c22
bu6mmoreka [JOK
58 I1 e e 12
OHATHCIpOTIEHTa e https://m.edsoo.ru/f2a28d76
bu6mmoreka [JOK
59 I1 e e 12
OHATHCIpOTIEHTa e https://m.edsoo.ru/f2a28efc
Berurcienue nporeHTa ot
N bubmuoreka [{OK
60 BEJIMYUHBI M BEJIMYUHBI 110 €6 12 Henens
https://m.edsoo.ru/f2a29064
MPOIICHTY
BrerunciieHue npouesTa oT
61 BEJINYUHBI U BCJP;HIj{HHBI o eé 13 Henens Eubmorexa OK
A https://m.edsoo.ru/f2a291e0
MPOIICHTY
62 | BeluucineHue MNporeHTa ot 13 Henens bubnuorexa [IOK
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BEJIMYMHBI U BEJIMYUHBI 110 €&
IIPOLIEHTY

https://m.edsoo.ru/f2a291e0

Brrunciienue npoueHrta ot

bu6mmoreka [{OK

63 e e o eé 13
BEJIAHHBL I BETHAHR I HeASH https.//m.edsoo.ru/f2a291e0
MIPOIICHTY
Pemenne TeKCTOBBIX 3a71a4,
64 | coxepxamux IpooH 1 13 Henens bubmmorera [TOK
p P https://m.edsoo.ru/f2a26512
MIPOIICHTHI
Pemenmne TeKCTOBBIX 3a71a4,
65 cozepKalx a1poodu u 13 Henmens bubnmorexa LOK
p P https://m.edsoo.ru/f2a2818c
MIPOIICHTHI
Pemenne TekCTOBBIX 3a7a4,
66 collepKaIux ApooH 1 14 nenens bubmiorexa HOK
AepAatix p A https://m.edsoo.ru/f2a29546
MIPOIICHTHI
Pemenne TexcTOBBIX 3a7a4,
67 coJeprKalux Apoou u 14 wenens bubmiorexa HOK
ACPIAIILIX AP A https://m.edsoo.ru/f2a29a46
MIPOIICHTHI
Perienne TeKCTOBBIX 3a1ad,
68 coJiepaKaIux apoou u 14 venens bubnnorexa [JOK
ACpRatinx Ap A https://m.edsoo.ru/f2a29bea
MIPOIICHTHI
KontponbHas padoTa 1o reme bubnunoreka [JOK
69 | " 14 nenens
Jpobu https://m.edsoo.ru/f2a29d34
70 OceBascummeTpusi. 14 nenens bubnuoreka [JOK
LlenTpanibHassCUMMETPHUS https://m.edsoo.ru/f2a2509a
OceBascummeTpusi. bubnunoreka [JOK
71 15 Henens
IlenTpanpHasCUMMETPHUS https://m.edsoo.ru/f2a25428
ITocTpoeHnecuMMETPUYHBIX (] bubnuoreka [IOK
72 15 Henens

Uryp

https://m.edsoo.ru/f2a252ca
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73 [TocTpoeHrecCUMMETPHUYHBIX () 15 Hexens bubnuorexa [JOK
Uryp https://m.edsoo.ru/f2a257fc
[IpakTuyeckas pabora 1o bubmmorexa [IOK
74 15 Henens
teMe "OceBast cummerpus" https://m.edsoo.ru/f2a2598c
bu6mmoreka [{OK
75 C e OCTPAHCTBE 15
HMMETPHA B IPOCTPAHCTS HeASH https://m.edsoo.ru/f2a25ae0
IIpumenenune OyKB I
76 3a11)mcp1 MaTeMaZIIfmeHCKI/Ix 16 venens bubmmorera [TOK
. . " https://m.edsoo.ru/f2a2b274
BBIPOKEHUH U MPEIIOKESHUHT
bykBeHHBIE BBIpAKEHHUS U bubnuoreka [JOK
77 16 Henens
YHUCJIOBBIE TIOJICTAHOBKH https://m.edsoo.ru/f2a2b972
BykBeHHBIEC paBEeHCTBA,
78 HZ)I;O)K eHI/Iep HEU3BECTHOI'O 16 Henens bubmmorexa T[TOK
e A https://m.edsoo.ru/f2a2bada
KOMIIOHEHTA
BykBeHHBIE paBEHCTBA,
79 HaX0XKIEHWE HEN3BECTHOTO 16 Henens bubmorexa HOK
A A https://m.edsoo.ru/f2a2bbe8
KOMIIOHEHTA
bu6mmoreka [JOK
80 ()] 16
OPMYTIBL HeAsH https://m.edsoo.ru/f2a2bd14
bu6mmoreka [JOK
81 ()] 17
OPMYIIH HeAsH https://m.edsoo.ru/f2a2be40
YeThIpEXYTroJIbHUK,
82 MIPUMEPLIYETLIPEX YTOIBHUKO 17 Henens bubmnorexa [IOK
p p pexyT A https://m.edsoo.ru/f2a2al19e
B
[IpssMOYTOABLHMK, KBaApPAT:
83 CBIZ)ﬁCT]}SIIE; CTOPOH J'II([)I])B 17 Henens bubmorexa [JOK
. PO, Y08, A https://m.edsoo.ru/f2a2a2f2
IraroHajgen
84 | IlpsMOyrojibHUK, KBaJpaT: 17 nenens bubnuoreka [IOK
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https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2

CBOMCTBA CTOPOH, YIJIOB,

https://m.edsoo.ru/f2a2a2f2

IuaroHanei
N3mepenueyrios. bubnuorexa [JOK
85 17 nenens
BunapITpeyrobHUKOB https://m.edsoo.ru/f2a2a75c
N3mepenueyrios. bubnuorexa [JOK
86 18 nenens
BunapITpeyroibHUKOB https://m.edsoo.ru/f2a2ab94
bubmmoreka [{OK
87 IT 18
CPHMETPMHOTOYTOIbHITRA HeACHA https://m.edsoo.ru/f2a29eb0
bubmmoreka [IOK
88 | II 18
CPHMETPMHOTOYTOIbHITRA HEACHA https://m.edsoo.ru/f2a29eb0
bu6moreka [IOK
89 | II 18
AOUAABHHIYPEI HeAeHA https://m.edsoo.ru/f2a29eb0
bu6moreka [IOK
90 | II 18
AOUAABGHIYPEI HeAe https://m.edsoo.ru/f2a29eb0
DopmyJibl IEpUMETpPa U bubnuoreka [JOK
91 19 nenens
TJTIONIAU TPSMOYTOJIbHUKA https://m.edsoo.ru/f2a29eb0
DopmyJibl IEpUMETpa U bubnuoreka [IOK
92 19 nenens
TJIONIAX PSMOYTOJIbHUKA https://m.edsoo.ru/f2a29eb0
93 [TpubmmxEHHOCU3MEPEHUETLT 19 nexens bubnuoreka [JOK
omaauduryp https://m.edsoo.ru/f2a29eb0
[IpakTrueckas padoTa 1o bubnunoreka [JOK
94 19 nenens
teme "[lnomans kpyra" https://m.edsoo.ru/f2a2ae8c
KounTposbHas pabora no Teme
" bubnuorexa [IOK
95 Bripaxkenus ¢ 6ykBamu. 19 uemenst
" https://m.edsoo.ru/f2a2ae8c
@urypsl Ha MIOCKOCTH
bu6mmoreka [JOK
96 20
Henstemena HeACTA https://m.edsoo.ru/f2a2bf6c
97 | Llensieuncna 20 uemenst bubmuoreka [JOK
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https://m.edsoo.ru/f2a2c07a

bubmuoreka [IOK

98 20
Hemsieuncna reae https://m.edsoo.ru/f2a2c17e
Monayib uncia,
99 reoMeTpHUUIECKast 20 "enens bubmmorexa [TOK
p https://m.edsoo.ru/f2a2c886
WHTEPIIPETAIUS MOTYJISI
Moyis uncia,
10 reof/zclT H4decKast 20 "Henens bubnmorexa LHOK
0 P A https://m.edsoo.ru/f2a2ca3e
WHTEPIIPETAIUS MOTYJISI
Monyis uncia,
10 reoi?clT nyeckas 21 "Henens bubmmorexa LOK
1 p A https://m.edsoo.ru/f2a2cha6
WHTEPIIPETAIUS MOTYIISI
Monyis uncia,
10 reof«ZT H4YeCcKas 21 Henmens bubmmorexa TIOK
2 P A https://m.edsoo.ru/f2a2chab
UHTEpHIpETaIUs MOTYJIS
Moyns umcia,
10 reof«ZT H4YeCcKas 21 Henmens bubmmorexa TIOK
3 P A https://m.edsoo.ru/f2a2cha6
UHTEpHOpETaIUs MOTYJISI
10 YucIoBBIEIPOMEKYTKHI 21 Henens bubmorexa LOK
4 p T A https://m.edsoo.ru/f2a2cha6
10 | TlonoxuTelbHBIC U bubmuoreka [JOK
21 Henensa
5 OTpHUIIATEIIbHBICUHCIIA https://m.edsoo.ru/f2a2cbab
10 | TlonoxuTelbHBIC U bubmuoreka [{OK
22 "Henensa
6 OTpHUIIATEIIbHBICUHCIIA https://m.edsoo.ru/f2a2cbab
10 | CpaBHeHHUE MOJIOKUTEIBHBIX bubnuoreka [IOK
22 "Henens
7 Y OTPULIATENIBHBIX YUCET https://m.edsoo.ru/f2a2ce30
10 | CpaBHeHHUE MOJNOKUTEIBHBIX bubnuorexa [IOK
22 "Henens
8 Y OTPULIATENIBHBIX YUCET https://m.edsoo.ru/f2a2cf48
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10 | CpaBHeHHE MOJOKUTEIBHBIX 22 bubnuorexa [JOK
Heens
9 Y OTPULIATEIIbHBIX YUCET https://m.edsoo.ru/f2a2cf48
11 | CpaBHeHUE NOJOKUTEIbHBIX ” bubnuorexa [JOK
HCACIA
0 U OTPULIATEIIBHBIX YHCET A https://m.edsoo.ru/f2a2cf48
11 | CpaBHeHUE NOJOKUTENbHBIX ” bubnuorexa [JOK
HCACIA
1 1 OTPULIATEIIBHBIX YHCET A https://m.edsoo.ru/f2a2cf48
Apudmernueckne neiicTBUI C
11 nfnj)n(nTeanmMH " 23 bubnmorexa LHOK
HCACIA
2 A https://m.edsoo.ru/f2a2d830
OTPHULATEIbHBIMH YHACIIAMHU
ApudmeTndeckue NeHCTBUA C
1 H(I))J'I(ib)KI/ITeJ'II)HI)IMI/I u 23 Hene bubmmorexa LOK
H JISA
3 A https://m.edsoo.ru/f2a2d984
OTPHUIATEIbHBIMH YHACIAMHU
ApudmeTndeckue NeHCTBUA C
1 H:J'I(:b}KI/ITCJ'IBHBIMI/I " 23 Henend bubmmorexa LOK
4 A https://m.edsoo.ru/f2a2dab0
OTPHUIATEIbHBIMHA YHACIAMHU
ApudmeTnueckre qeiicTBUS C
1 H(E)J'I(;b}KI/ITCJ'IBHBIMI/I " 23 Henens bubmmorexa LOK
5 A https://m.edsoo.ru/f2a2ddee
OTpHUIATEIbHBIMUA YHACIAMHU
Apudmernueckue qeiicTBUS C
1 Hf.]'[(()b}KHTCJIBHI)IMI/I " 24 genensa Eubmorexa HOK
6 A https://m.edsoo.ru/f2a2defc
OTpHUIATEIbHBIMU YHCIIAMHU
Apudmernueckne qeiicTBUSA C
1 H(I:H(;me/ITeJIBHbIMI/I " 24 uenensa Eubmorexa HOK
7 A https://m.edsoo.ru/f2a2e384
OTpHUIATEIbHBIMU YHCIIAMHU
Apudbmerndeckue NeUCTBUA C
1 H(l)jﬂ(zb)KI/ITeJILHBIMI/I 51 24 uenens Eubmorexa OK
8 A https://m.edsoo.ru/f2a2e5f0
OTPULIATEILHBIMU YUCIIAMH
11 | Apudmerndeckue AeUCTBUS C 24 uenens bubnuorexa [IOK
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9 [OJIOKUTEIBHBIMUA U https://m.edsoo.ru/f2a2e762
OTPHULATEIbHBIMH YHACIIAMHU
ApudmeTnyueckue NelCTBUSA C
12 H(I))JI(()b)KI/ITeJII)HI)IMI/I " 24 uene bubmorexa [IOK
H JISA
0 A https://m.edsoo.ru/f2a2eb90
OTPHULATEIbHBIMH YHACIAMHU
ApudmeTnueckue NelCTBUSA C
12 H(I))J'I(;b)KI/ITeJ'II)HBIMI/I " 25 Hene. bubnmorexa LHOK
H JISA
1 A https://m.edsoo.ru/f2a2ecf8
OTPHULATEIbHBIMH YHACIAMHU
ApudmeTnueckue NeiCTBUSA C
12 H(I:J'I(()b)KI/ITeJ'II)HI)IMI/I U 25 Hene. bubnmorexa LOK
H JISA
2 A https://m.edsoo.ru/f2a2eel0
OTPHUIATEIbHBIMH YHACIAMHU
ApudmeTnyeckue NeiCTBUSA C
12 H(I))J'I(ib)KI/ITeJ'II)HI)IMI/IJ:/I 25 bubmorexa LOK
HCOCIIA
3 A https://m.edsoo.ru/f2a2f248
OTPHUIATEIbHBIMH YHACIAMH
ApudmeTnueckre qeiicTBUS C
12 H(I))J'I(;b}KI/ITCJ'IBHBIMI/I u 25 "Henend bubmmorexa LOK
4 A https://m.edsoo.ru/f2a2f248
OTPHUIATEIbHBIMH YHACIAMH
Apudmernueckue qeiicTBUS C
12 H:J'I(;b}KHTCJIBHBIMI/I u 25 "Henens Eubmorexa HOK
5 A https://m.edsoo.ru/f2a2f248
OTpHUIIATEIbHBIMU YU CIIAMU
Apudmernueckne qeiicTBUSA C
12 H(I:H(;me/ITeJIBHbIMI/I " 26 Henensa Eubmorexa HOK
6 A https://m.edsoo.ru/f2a2f248
OTpHUIATEIbHBIMU YHCIIAMHU
Apudmernueckue qeiicTBUSA C
12 H(I:H(Zb)KI/ITeJILHBIMI/I 51 26 "Henens Eubmorexa HOK
7 A https://m.edsoo.ru/f2a2f248
OTPULIATENLHBIMU YHCIIAMH
12 | Apudmerndeckue AeHCTBUS C bubnuoreka [IOK
26 "Henens
8 MOJOXUTEILHBIMU U https://m.edsoo.ru/f2a2f248
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OTPULATCIIbHBIMU YHCIIaMHU

Apudmernueckue 1eHCTBUS ¢

12 MOJIOKUTCIABHBIMU U 26 Henens bubnmorexa LHOK
9 A https://m.edsoo.ru/f2a2f248
OTPUIIATEILHBIMU YHCIIAMH
Apundmernueckne neiicTBUA C
13 H(I))JI(()b)KI/ITeJII)HI)IMI/IIII/I 26 Henens bubnmorexa LOK
0 A https://m.edsoo.ru/f2a2f248
OTPUIIATEILHBIMU YHCIIAMH
13 PemennerexcroBeIX3agay 27 nenens bubmmorera [TOK
1 a A https://m.edsoo.ru/f2a3035a
13 PemennerexcroBeIx3agay 27 uHenens bubmorexa TIOK
2 A A https://m.edsoo.ru/f2a304c2
13 PemennerexcroBeIx3agau 27 uenens bubmmorexa TTOK
3 A A https://m.edsoo.ru/f2a305e4
13 PemennerexcToBBIX3a0aU 27 Henens bubmiorexa HOK
4 A A https://m.edsoo.ru/f2a30706
KontponsHas padota no
13 | Temam "bykBeHHBIC bubnuoreka [JOK
27 "Henensa
5 BhIpakeHUs. [lonoxuTeNnbHBIE https://m.edsoo.ru/f2a30706
Y OTpHULATENIbHbICUHCIIA"
13 | IlpsmoyroJyibHas cucTemMa bubnuoreka [JOK
28 "Henensa
6 KOOpJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/f2a30ca6
KoopauaaTel TOUKH Ha
13 HJIOSKHOCTI/I a0Ocrucca u 28 Hemens bubmnorexa [IOK
7 > abelt A https://m.edsoo.ru/f2a311d8
opAvHaTa
13 CronbuaTeic U bu6mmoreka [JOK
28 Henens
8 KpYrOBbI€IUarpaMMel https://m.edsoo.ru/f2a3178c
13 | IlpakTuueckas paboTa 1o bubnuoreka [IOK
28 Henens
9 teMe "[locTtpoenune https://m.edsoo.ru/f2a318ae
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auarpamMm’”

Pemenne TeKCTOBBIX 3a71a4,

14 | copepxamux JaHHBIE, 28 Hexens bubnuorexa [JOK
0 MpeACTAaBICHHBIC B TAOIUIIAX A https://m.edsoo.ru/f2a3178c
Y Ha JuarpaMmmax
Pemenne TeKCTOBBIX 3a71a4,
14 | copepxamux JaHHBIE, bubnuorexa [JOK
29 Henens
1 Ipe/ICTaBIeHHbIE B TaOIMIIaX https://m.edsoo.ru/f2a3178c
Y Ha JuarpaMmmax
[IpssMOyroabHBIM
14 napajuiesienumne, Kyo, 20 nexens bu6moreka [IOK
2 npu3Ma, Nupamua, KOHyc, " https://m.edsoo.ru/f2a319c6
IUATUHID, map u chepa
[IpsimoyroabHbIN
14 | mnapannenenunen, Kyo, bubnuorexa [JOK
29 nenens
3 npu3Ma, nupamuaa, KOHyc, https://m.edsoo.ru/f2a31afc
IUATUHID, map u chepa
14 | H3oOpakeHUETPOCTPAaHCTBEH bubnuoreka [JOK
29 nenens
4 HBIX(PUTYD https://m.edsoo.ru/f2a3206a
14 | H3oOpakeHHETPOCTPAaHCTBEH bubnuoreka [JOK
29 nenens
5 HBIX(pUTYD https://m.edsoo.ru/f2a3206a
IIpumepsl pazBEpTOoK
14 MII{)ororp aHr;II/IKOE WIMHIpA 30 Hepens bubmorexa HOK
6 P - a3 A https://m.edsoo.ru/f2a3206a
U KOHYCa
[IpakTnueckas pabota Mo
14 Teliwe "Co3s aHI/IIZ Mozenen 30 Henens bubmmorexa [JOK
7 8 A " 8 https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX (DUTYD
14 [Nouarue 06bEMa; €TUHUIIBI 30 Henens bu6mmoreka [JOK
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8 u3MepeHus: 00bEMa https://m.edsoo.ru/f2a321c8

14 O0BEM PSAMOYTOJILHOTO Bu6morexa LIOK

9 Hapameﬂenm[_,eﬂa’ Kyoa, 30 nepens https://m.edsoo.ru/f2a3234e
bopmyIel 00BEMA

15 O0BEM MPSAMOYTOJILHOTO Bu6morexa LIOK

0 napannenenng@a, kyba, 30 neners https://m.edsoo.ru/f2a3234e
dhopmymsl 00BEMa
[ToBTOpEHNE OCHOBHBIX

15 | noHATHI U METOJIOB KYpCOB 5 31 nenens bubnuoteka [JOK

1 H 6 Kj1accoB, 00001eHNEe U https://m.edsoo.ru/f2a328f8
CHUCTEeMaTH3allusl 3HAHUI
[ToBTOpEHNE OCHOBHBIX

15 MOHSTUH U METOJIOB KypCOB 5 31 Henes bu6moreka [IOK

2 H 6 Kj1accoB, 000011eHNE U https://m.edsoo.ru/f2a32a9c
cUcTeMaTu3alus 3HaHUH
[ToBTOpEHME OCHOBHBIX

15 | noHATHH ¥ METOJIOB KYpCOB 5 31 Henens bubnuoreka [IOK

3 H 6 KjaccoB, 000011eHNE U https://m.edsoo.ru/f2a32bd2
cUCTeMaTH3allus 3HaHUH
[ToBTOpEHNE OCHOBHBIX

15 | noHATHH ¥ METOJIOB KYpCOB 5 bubnuoreka [JOK

31 Hepens

4 H 6 KJ1accoB, 0000I1IeHNE U https://m.edsoo.ru/f2a3312c
cUCTeMaTu3aIlus 3HaHUH
[ToBTOpEHNE OCHOBHBIX

15 | mnouHsATHIl U METOJIOB KypCOB 5 bubnunoreka [JOK

31 Henens

5 H 6 KJ1accoB, 0000IIIeHNE U https://m.edsoo.ru/f2a33352
cUCTeMaTH3aIlus 3HAaHUHA

15 | IloBTOpeHHE OCHOBHBIX 32 Henens bubmmorexa [JOK

https://m.edsoo.ru/f2a33596
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IOHATUH U METOJIOB KypCOB 5
# 6 Kj1accoB, 0000I1IeHNE U
CHCTEMAaTH3aIis 3HAaHUH

[ToBTOpEHNE OCHOBHBIX

15 | noHATHH U METOJIOB KYpCOB 5 32 Henes bubnuotexa [JOK

7 u 6 KIaccoB, 0000IIeHNE U https://m.edsoo.ru/f2a33780
cUCTEMaTH3alus 3HAHUMI
[ToBTOpEHNE OCHOBHBIX

15 | noHATHI U METOJIOB KYpCOB 5 32 nenens bubnuotexa [JOK

8 # 6 Kj1accoB, 0000IIeHNE U https://m.edsoo.ru/f2a338b6
CHCTEMAaTHU3alIHs 3HAHHUI
[ToBTOpEHNE OCHOBHBIX

15 MOHSTUH U METOJIOB KypCOB 5 32 Henes bu6moreka [IOK

9 H 6 Kj1accoB, 000011eHNE U https://m.edsoo.ru/f2a339ce
CHUCTEeMaTH3allusl 3HAHUI
[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 5

16 | wu 6 KaccoB, 0000IIEHHE U 32 Henens bubnuoreka [JOK

0 CUCTEMaTH3aIus 3HAaHUH / https://m.edsoo.ru/f2a33ad2
Bcepoccuiickas npoepoyHas
pabota
HroroBas KOHTpOJIbHAS

16 . bubmuoreka [{OK

1 padora / Beepocentickas 33 mezen https://m.edsoo.ru/f2a33bd6
poBepoyHas pabora
[ToBTOpEHME OCHOBHBIX

16 | moHsATHIl U METOJIOB KypCOB 5 bubnunoreka [JOK

33 Henens

2 H 6 KJ1accoB, 0000IIIeHNE U https://m.edsoo.ru/f2a33f46
CUCTEMaTH3aIusl 3HAHUH

16 | IloBTOpeHHE OCHOBHBIX 33 menens bubnuorexa [IOK
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3 MOHATUM U METOJI0B KYypCOB 5 https://m.edsoo.ru/f2a340b8
# 6 Kj1accoB, 0000I1IeHNE U
cUCTEeMaTH3alMs 3HAHUI
[ToBTOpEHNE OCHOBHBIX
16 | moHATHI U METOJIOB KypCOB 5 33 nenens bubnuotexa [JOK
4 1 6 KJ1accoB, 0000MIeHNE U https://m.edsoo.ru/f2a3420c
cUCTEMaTH3alus 3HAHUMI
[ToBTOpEHNE OCHOBHBIX
16 | moHATHI K METOJIOB KypCOB 5 33 nenens bubnuotexa [JOK
5 # 6 Ki1accoB, 00001IEHNE U https://m.edsoo.ru/f2a3432e
CHCTEMAaTHU3alIHs 3HAHHUI
[ToBTOpEHNE OCHOBHBIX
16 MOHSATHUN U METOJIOB KypCOB 5 34 nenens bu6moreka [IOK
6 H 6 Kj1accoB, 000011eHNE U https://m.edsoo.ru/f2a34478
CHUCTEeMaTH3allusl 3HAHUI
[ToBTOpEHNE OCHOBHBIX
16 | moOHATHH M METOJIOB KYpPCOB 5 bubnuorexa [JOK
34 menens
7 H 6 KjaccoB, 000011eHNE U https://m.edsoo.ru/f2a34478
CUCTEMaTH3aIus 3HAHUH
[ToBTOpEHME OCHOBHBIX
16 | TOHATHH M METOJIOB KYpCOB 5 bubnuoreka [JOK
34 nenens
8 H 6 KJ1accoB, 0000I1IeHNE U https://m.edsoo.ru/f2a3482e
CUCTEMaTH3aIus 3HAHUH
[ToBTOpEHME OCHOBHBIX
16 | mnoHsATHII U METOJIOB KypCOB 5 bubnunoreka [JOK
34 nenens
9 H 6 KJ1accoB, 0000IIIeHNE U https://m.edsoo.ru/f2a34950
CUCTEMaTH3aIus 3HAHUH
17 | IloBTOpeHHE OCHOBHBIX 34 Honens bubnuoreka [IOK
0 IOHATUH U METOJIOB KypCOB 5 https://m.edsoo.ru/f2a34d2e
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# 6 Kj1accoB, 000011eHNE U

cUCTeEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

S KUIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYMCIIEHUSA

1.1

[lonumate W mpaBUIBHO YNOTPEOISATH TEPMUHBI,
CBSI3aHHBIC c HaTypajlbHbIMU YUCIIAMH,

OOBIKHOBEHHBIMHU U JACCATUYHBIMHU }Ip06$IMI/I

1.2

CpaBHI/IBaTI) U ynopdaao4YuBaThb HATYpaJIbHBIC YHCIIA,
CpaBHHUBAThL B HpOCTGﬁHIHX cirydasax OOBIKHOBEHHBIE

JIpoOu, NeCATUIHBIE IPOOH

1.3

COOTHOCUTh TOYKY Ha KOOPAWMHATHOM (YUCIIOBOW)
NpsAMOM € COOTBETCTBYIOUIMM €M  YHCIOM |
n300pakaTb ~HaTypalbHbIE YHCIAa TOYKAMU Ha

KOOPJAUHATHOMU (YHCIIOBOI) MPSMOU

1.4

Brimonusate apudmernyeckue NeCTBUS c
HATypaJlbHBIMH  YHCIIaMH, C  OOBIKHOBEHHBIMU

IpoOsIMU B MPOCTEHUIINX CITydasx

1.5

BeimonHATe  TpOBEpKY,  NPUKUAKY  pe3yibTara

BBEIYMCJIEHUN

1.6

OprTJ'IfITBHaTypaJ'ILHLI cyuciia

PemenuerekcToBbIX3a7a4

2.1

Pemarts TCKCTOBBIC 3aJa4u apI/I(bMCTI/I‘IeCKI/IM
CIIocoooM n C IIOMOIIBIO OpraHnu3oBaHHOI'O

KOHCYHOTO Hepe6opa BCCX BO3MOXHBIX BAPUAHTOB

2.2

Pemats 3aJaa4u, COACpIKAIINC 3aBUCUMOCTHU,
CBA3BIBAIOIIUC BCIIMYHHBI: CKOpPOCTBD, BpeM1,

paccTosiHue, 1€Ha, KOJIM4CCTBO, CTOUMOCTDH

2.3

Hcnonp3oBaTh KpaTKuC 3alrCH, CXCMBI, T8.6J'II/II_IBI,
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2.4

[Tonp30BaTbCsi OCHOBHBIMU E€IMHULIAMH HU3MEPEHUS:
LEHbI, MAacChl, pAacCTOSIHUS, BPEMEHU, CKOPOCTH,

BbIpaXXaTb OJJHU €AVMHUIIBI BEJIMYHUHBI YCPEC3 APYruc

2.5

W3Bnexars, aHAJIM3UPOBATh, OILICHUBATh
UHPOpPMALIMIO, TIPEICTABICHHYI0 B Ta0imuie, Ha
CTOJIOUATOM arpaMmme, WHTEPIPETHPOBATH
NpeJICTaBJICHHBIE JaHHBIC, UCTIOIF30BaTh JAHHBIC TIPU

pelieHnu 3a1a4y

Harnannasreomerpus

3.1

ITonp30BaThCs TCOMETPUUCCKUMHU TIOHATUAMU: TOYKA,

npsiMasi, OTpPEe30K, Jy4, YIroJ, MHOTOYIOJIbHUK,

OKPYXHOCTB, KpyT

3.2

[IpuBouTH MpuUMEpPH 00BEKTOB OKPYXKAIOIIET0 MUPAa,

uMemuX (GopMy HU3YYEHHBIX TE€OMETPHUUYECKUX

¢uryp

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YITIAMHU:
BEpIIMHA CTOPOHA; C MHOTOYrOJbHUKAMU: YTOJI,
BEpIIMHA, CTOPOHA, AMArOHallb; C OKPYKHOCTBIO:

paaunyc, 1uaMeTp, UEeHTP

3.4

N306paxaTh n3ydeHHbIe reoMeTprueckrue GUrypbl Ha
HEJIMHOBAHHOM W KJIeT4yaTo Oymare ¢ MOMOUIBIO

LHUPKYJIS U JIMHEHKH

3.5

HaXO,Z[I/ITB JJIWHBI OTPE3KOB  HEIMOCPCACTBCHHBIM
HU3MCPCHUCM C IIOMOIIbBIO J'IPIHeﬁKPI, CTPOUTHb OTPEC3KU
SaﬂaHHOﬁ JUIMHBL; CTPOUTH OKPYKHOCTH 3aJaHHOI'O

paauyca

3.6

Hcnonn3oBarh CBOIMCTBa CTOpPOH u yYrioB
MNpAMOYTOJIbHHKA, KBaJpaTa g HX IIOCTPOCHUA,

BBIUUCJICHUS TJIOIIAAN U IIEPpUMETPa

3.7

Bbluncnare  mepumerp M IUIOUIaNb  KBajpara,
NPAMOYrOJbHUKA,  (UIYp,  COCTABIEHHBIX W3
OpSMOYTOJIbHUKOB, B TOM  4ucie  ¢uryp,

n300paKEHHBIX HA KJIETYaTON Oymare




3.8

ITonp30BaThCs OCHOBHBIMH MCTPUUCCKUMHU
CANHUIAaMU U3MCPCHUA MJIMHBI, IUIOIIAAW,; BbBIPAXKATDH

OJIHY CIMHHUIIBI BEJIMYUHBI YCPE3 APYTrUc

3.9

Pacno3naBare mapanenenunen, KyO, HCHOJIB30BATh
TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TPaHb, U3MEPCHHUS,

HaXOJMTh U3MEPEHUs NapajuleNenunena, Kyoa

3.10

Boerancnare  00béM  kyba, mapamienenumena 1o
3alaHHBIM H3MCPCHUAM, IIOJIB30BATHCA CIAWHHUIAMU

u3MepeHus o0bEmMa

3.11

Pemats HECJIOXKHBIC 3aga4u Ha HU3MCPCHUC
TCOMETPUUCCKUX BCINYUH B MPAKTUYCCKUX

CUTyalusiax

6 KIIACC

Koanposepsiemorope3yJjbtara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NMPOTrPaMMbI
OCHOBHOI'0 00111er0 00pa3o0BaHUs

Yucia U BLIYUCIIEHUS

1.1

3HaTh W TOHMMaTh TEPMHUHBI, CBSI3aHHBIE C
Pa3IMYHBIMHU BUIaMHU YUCEI U CIIOCOOAMU WX 3alHCH,
MepeXoaUTh (€CIU 3TO BO3MOXKHO) OT OJHON (hOpPMBI

3aIycy YKciia K APYyroiu

1.2

CpaBHI/IBaTB n  ynopaao4uBaTb OeJpI€  4ucia,
OOBIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, CpaBHHBATDH

YucClia OAHOT'O U Pa3HbIX 3HAKOB

1.3

BBIHOJ'IHHTL, coucTad YCTHBIC U IIMCbMCHHBLIC HpI/IéMLI,
apI/I(bMeTI/I‘leCKI/Ie ,Z[CﬁCTBHSI C HaTypaJbHbIMU U
OeJabIMK 4YHCJIaMU, OOBIKHOBEHHBIMH U JCCATUYHBIMHA
,I[pO65[MI/I, IMOJIOKUTCIIBHBIMH W OTPpULATCIbHBIMU

qucjiaaMu

1.4

BbluncnaTte  3HaueHWsT  YMCIOBBIX  BBIPOKEHHIH,
BBIMOJIHATh ~ NPUKUIKY U OLEHKY pe3yibTara
BBIUMCIICHUH, BBIMOJIHATH MPE0Opa30BaHUs YUCIOBBIX
BBIPQ)KEHUII Ha OCHOBE CBOWCTB apu(METHYECKUX

nercTBU




1.5

OkpyryiATh 1Li€Nble YUCIa M JIECATUYHBIE ApOOH,

HaxoJuThb HpI/IGJ]I/DKeHI/ISI YHUCCJI

1.6

CoOoTHOCUTh TOYKY Ha KOOPAMHAaTHOW NPSIMOM C
COOTBETCTBYIOIIUM €M 4MCIOM M HM300pakaTh 4ducia
TOYKaMH Ha KOOPAMHATHOW NPSIMOW, HaXOIUTh

MOJy/Ib YHCIIa

1.7

CooTHOCUTh TOUYKYy B MPSAMOYIOJIBHON CHCTEME

KOOPJMHAT C KOOPJAMHATAMH 3TON TOUKH

1.8

OkpyrniTh 1efble Yucia M JIeCATUYHBIE ApoOH,

HaxXoauThb HpI/I6J'H/DKeHI/I$[ YHUCCJI

UncnoBble 1 OYKBEHHBIEBBIPAKEHUS

2.1

[lonumats U ynoTpeOnsTh TEPMHUHBI, CBA3aHHBIE C
3aMChl0 CTEMEHU YHMCIa, HAXOAWTh KBaapaTr U KyO
YUCIa, BBIYUCIATh 3HAYEHHUs YUCIIOBBIX BBIPAXKEHUM,

COJICpXKAIIUX CTETICHU

2.2

Ilonmp30BaThCs IIpHU3HaKaMH JCIINMOCTH,
pacKiiaablBaTb HATypPaJbHBIC 4YHCJIAa Ha IM[MPOCTHBIC

MHOXHUTCIIN

2.3

[Tonb30BaThCa MacITabOM, COCTABIISITh IPOMOPLUH U

OTHOIICHUA

2.4

Hcnons3oBath OyKBBI 11 00O3HAYCHHUST YHCEN TPH
3allUCH MAaTEeMAaTUYCCKUX BBIPAKCHHM, COCTABISATH
OyKBEHHBIC BBIPOKEHHS W (OPMYIBI, HAXOIUTh

3HaYeHUs] OYKBEHHBIX BbIPAKECHUI

2.5

HaXOI[I/ITBHeI/ISBeCTHBIfIKOMHOHCHTpaBeHCTBa

PenenneTekcTOBRIX3 ajgad

3.1

Pemats MHOI'OIIaroBbIC TCKCTOBBIC 3aJa4u

apupMETUYECKUM CTIOCOOOM

3.2

Pemarts 3aJa4u, CBA3aHHBIC C OTHOLICHUEM,
MMpOoNnoOPHHUOHAJIBHOCTBIO BCIIMYHMH, IIpoICHTaMu,

peuiaTh TP OCHOBHLIC 3a1a4U Ha ,Z[pO6I/I " MPOLCHTLIL

3.3

Pemats 3aJaa4u, COACPpIKAIINC 3aBUCUMOCTH,
CBA3BIBAIOIIUC BCIIMYHHBI: CKOpPOCTBD, BpeM1,
pacCcTosAHuC, LCHY, KOJIHNYCCTBO, CTOUMOCTD,
MMPONU3BOJAUTCIIBHOCTD, BpeMmH, 00BEM pa60TBI,
HCIIOJIb3Ys apI/I(pMeTI/ILIeCKI/Ie ﬂeﬁCTBHH, OILCHKY,

MNPUKUAKY; MOJb30BATbCA CAWMHUIAMHU HN3MCPCHUS




COOTBCTCTBYIOIIMNX BCIIMYUH

3.4

CoctaBnsiTh OYKBEHHBIE BBIPRKECHUS IO YCIOBHUIO

3aga4u

3.5

W3Bnexkatp  mHpOpMANWIO,  MPEICTaBICHHYIO B
TabiaMuax, Ha JMHEHHOM, CTOJ0YaToOM WM KpPYyroBoil
qMarpamMmax, HMHTEpIpPEeTHpPOBATh  IPE/ICTaBICHHbIE

JAaHHBIC, UCITI0JIb30BATh AAHHLIC ITPU PCIICHUHN 3a1a4

3.6

[IpencraBnsaTe WHGOpPMANMIO C MOMOIIBIO TaOMHII,

JMHENHOHN U cTo104YaToi 1uarpaMm

Harnannasreomerpus

4.1

[IpuBouTE pUMEpPHI 0OBEKTOB OKPYXAIOIIET0 MUpa,
uMeroumx (GopMy H3YYEHHBIX TIE€OMETPUYECKHX
IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYp, TpUMEPHI

PaBHBIX U CUMMETPUYHBIX (QUTYD

4.2

N300paxkaTe ¢ NOMOIIBIO LMPKYNs, JHHEUKH,
TpaHCIIOPTHPA Ha HETMHOBAHHOM U KJIeT4aTol Oymare
U3YyYEHHbIE IUIOCKHE TeoMeTpuYeckue GUrypbl u

KOH(PUTYpalnK, CAMMETPUYHBIE (PUTYPBHI

4.3

[Tonb3oBaThCs reOMEeTPUYECKUMHU MOHSITUSIMU:
paBEeHCTBO  (QUIyp, CHMMETpHUS;  HCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpHEH: OcCb

CUMMCTPHUHU, HCHTP CUMMETPUU

4.4

HaxoauTh BeIMYMHBI YIIIOB U3MEPEHUEM C ITOMOUIBIO
TPAHCIIOPTUPA, CTPOUTH YIJIbl 33JaHHOM BEIWYMHBI,
M0JIb30BAThCA MIPU PEILICHUU 3a7a4d TPaayCHOM Mepoii
VIJI0B, PAaclo3HaBaTh HAa YEPTEKAX OCTPBIM, MPAMOii,

Pa3BEPHYTHIA U TYIOM YIJIbI

4.5

Breraucnars MJINHY HOMaHOﬁ, IIEPpUMCETP
MHOTI'OYTr'OJIbHUKA, I10JIb30BaTbCA CAMHHNIIaMH
HU3MCPCHUA  IJIMHbI, BbIpaXXaTb OIAHHW  CAMHUIIBI

HU3MCPCHUA NJIMHBI UCPE3 APpYruc

4.6

Haxomuts, wucnonb3ys 4YepTEXHbIE HWHCTPYMEHTSHI,
pacCcTOSHUA: MEXIY ABYMsI TOYKaMH, OT TOYKH JO

OpsSAMOH, JNIMHY MYTH HA KBAJAPaTHOM ceTKe

4.7

Beruucnaare miomanab (I)I/Il“yp, COCTaBJICHHBIX U3
MNpAMOYTOJIbHUKOB, HCIIOJIb30BATh p3.36I/ICHI/IC Ha

pSMOYTOJIbHUKH, Ha paBHbIE (PUTYPHI, TOCTPaBaHUE




A0  T[pAMOYTOJIbHHMKA, II0JIb30BATLCA  OCHOBHBIMU
CANHUIaMU H3MCPCHUA IIJIOLIad, BbIpAa)KaTb OAHU

€IMHHUILIBI U3MEPEHUS TUIOLIAIN Yepe3 APYTUe

PacriozHaBate Ha MoOmenAX U HM300paKEHUAX

48 nupamMuay,  KOHYC,  IIMJMHIpP,  HCIOJIB30BaTh
' TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE,
pa3BEpTKa
49 N300paxkaTe Ha kiieT4aTod Oymare HpsMOYIOJIbHBIM
' Tapauiesenumne,|
Beraucnare 00BEM MPSIMOYTOJIBHOTO
4.10 napajuiesenunena, Kyba, MmoJib30BaTbCs OCHOBHBIMU
eMHUIIAMU U3MEPEHUS 00BEMa
Pemmate  HeclokHBIE  3a7adyd  HA  HAXOXKICHHE
4.11 F€OMETPUYECKMX  BEJIIMYMH B MIPAKTUYECKUX

CUTyalusx




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA
1 HarypanbHbieuncia u Hyb
11 HarypanbHoe umncno. Pan narypanbubix umcen. Yucno 0. H3o0paxeHue
' HaTypaJIbHBIX YHCEJl TOUKAMU Ha KOOPAMHATHOM (UMCIIOBOW) IpSIMOM
19 [To3unnonnas cHhCTEMA CUHCIICHUS. Pumckas HyMepanus.
' JlecsaTnuHasicucTeMacuuciIeHUs
13 CpaBHEHHME HATYpaJbHBIX YHCEJ, CPaBHEHHE HATYPAJIbHBIX YHCET C HYIEM.
' OKpyriieHHeHaTYPATbHBIXUHUCEIT
CrnoxeHne, BBIYUTAHWE, YMHOKEHUE U JICJIEHUE HaTypalbHbIX unces. CBONCTBO
14 HyJIs TIpU CJIOXXEHHWH, CBOWCTBA HYyNIS W €IWHUIGI TPH yMHOXXCHHUH.
' [lepemectutensHOE UM coYeTaTelnbHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS H
YMHOXEHHSI, PACIpeIeIUTEIHbHOE CBOMCTBO (3aKOH) YMHOKCHHS
15 Hcnonb3oBanue OykB At 0003HaYEHHUS] HEM3BECTHOIO KOMIIOHEHTA U 3alucu
' CBOMWCTB apu(PMeTHUECKUX ACHCTBUN
16 Jlenutenn W KpaTHbIE 4MCIIA, pa3jo)KeHUE Ha MHoxuTenu. lIpocteie u
' cocraBHble uncina. [Ipusznaku ngenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octatkomM
17 Crenenb C HaTypajgpHbIM IIOKa3zaTejleM. 3alKCh 4YUCIAa B BHUAEC CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucinoBoe BbIpaxeHHE. BpluncCiieHHe 3HAYEHU YHMCIIOBBIX BBIPAKEHUM,
18 NOPSIAOK  BBINOJIHEHUsT AecTBui. Mcnonb3oBaHMEe MpU  BBIYHUCIEHUAX
' MEPEMECTUTEIIBHOTO M COYETAaTEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHHSI U
YMHOKEHUS, PACTIPEACIUTEIILHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenrie o JapoOM Kak cmocoOe 3amuCH  YacTH  BEITUYHHBI.
OO6bikHOBeHHBIE Apobu. [IpaBunbHBIe M HempaBWiIbHBIE Apobu. CMmeniaHHas
2.1 IpoOb, MpercTaBlieHHe CMEIIaHHOM OpoOu B BHAE HENPaBWIBHOW JApoOH U
BbIJIETICHHE  IIeI0  4YacTh  4YHWclia W3 HempaBWIbHOW  JpoOH.
N3o0pakenneapoOeHTOUKaMIUHAYUCIOBOMTIPAMOit
2.2 OcHoBHoe cBoiicTBo npo6u. Cokparmienue apooOei. [lpuBenenuwe npodu x




HOBOMY 3HameHatelnto. CpaBHeHUeIpoOeit

CrnoxeHne U BbIYMTAaHUE ApPOOei. YMHOXKEHHE U JielieHue ApoOeil, B3auMHO-

23 obOpartabie 1pobdu. HaxokIeHNedacTUIIENIOTO U IIEeTI0TOM0ero9acTu
Hecstnanas 3ammck ApoOeit. [lpencraBieHue necsaTHYHOW JpoOu B BUIC
2.4 0ObIKkHOBEeHHOH. M300pakeHne AECATHYHBIX ApoOeil TOYKaMHM Ha YMCIOBOM
npsimoii. CpaBHEHHE AECATUYHBIX IpoOei
95 Apudmernueckue JCUCTBUS C JCCSITHIHBIMU JIPOOSIMH.
' OxpyrieHneaecITHUHBIXAPOOeH
3 PemenueTekcToBBIX3a/1a4
3.1 Pemienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normyeckux 3amad. Pemienue 3amad mepeOOpoM BCEX BO3MOKHBIX
' BapuaHTOB. M croIp30BaHUEIPUPEIICHUN3A1aYTa0IUIL U CXEM
Pemenne 3amad, cojaepkammx 3aBUCUMOCTH, CBSI3BIBAIONINE BEIHMYUHBIL:
33 CKOpPOCTh, BpEMs, pAacCTOsSHUE, IIEHY, KOJIMYECTBO, CTOMMOCTh. EIWHHUIIBI
' M3MEpEeHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHHS, BPEeMEHHU, CKOpocThu. CBA3b
MEXAY eIMHUIIAMU U3MEPEHUSI KaXKJI0OM BETUUHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX AHArPaMM
4 Harnsgnasreomerpus
Harnsnubie npeactaBnenus o gurypax Ha IJIOCKOCTH: TOYKA, MpAMasi, OTPE30K,
4.1 Jqyd4, Yroj, JiOMaHasi, MHOTOYIOJbHHUK, OKPYXKHOCTb, Kpyr. Yroui Ilpsmoi,
OCTpbIH, TYNIOW U pa3BEPHYTHIAYTJIbI
4 JliiiHa oTpe3ka, METpUYECKUE €IUWHUIBI UIMHBL. JlJIMHa JOMaHOM, mepuMerp
' MHOTOYTOJIbHUKA. MI3MepeHre U MOCTPOCHKE YIJIOB ¢ IOMOIIIBIO TPAHCIOPTHPA
43 Harnanueie npencraBienus o ¢urypax Ha TMJIOCKOCTU: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBAJpaT, TPEYroJIbHUK; O paBEHCTBE (QUTYD
N3o0paxkenue ¢uryp, B ToM umciae Ha kierdarod Oymare. [loctpoenue
44 KoH(uUrypanuii u3 yacTeil mNpsIMOW, OKPYKHOCTH HAa HEIWHOBAHHOW H
' KIeT4atoit Oymare. Mcrosib30BaHHECBOMCTBCTOPOH U YTIIIOBIPSIMOYTOJIbHHKA,
KBajipaTa
[Mnomaas TOpPSIMOYrolbHUKA U  MHOTOYIOJIBHUKOB, COCTAaBIEHHBIX U3
4.5 MPSIMOYTOJIbHUKOB, B TOM 4ucIIe (GUryp, N300paXEHHBIX Ha KJIeT4aTo Oymare.
E quHuIBIM3MEepeHUATLIIONIA TN
4.6 Harnsgaeie npenacraBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN




napajienenunes, Ky0, MHOTOTpaHHMKH. M300paxkeHue MpocTeHIInx
MHOTOTpaHHUKOB. Pa3BépTku kyba u napamienenunena. CosnaHue Mojeseut

MHOTOTPAaHHUKOB (13 OyMaru, mMpoBOJIOKH, IJIACTHINHA U JPYTUX MATEPHAIIOB)

O06bEM  TPAMOYTOJIBHOTO MapajuieNienumnena, Kyoa. EauHuiml u3mepeHus

4.7
00BéMa
6 KJIACC
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUSA
1 HarypaneHbieunciia
ApubdmMernueckre ICHCTBUSA C MHOTO3HAYHBIMH HATypaJIbHBIMH YHCJIAMHU.
UucnoBble BBIpAKEHUS, TMOPSAOK JIEHCTBUI, HCIOJIB30BAHUE CKOOOK.
1.1 Hcnonp30Banre TpH BBIYHCICHUAX TEPEMECTUTEIBLHOTO U COYETATEIHHOTO
CBOWCTB  CIIOKEHUS W YMHOXKEHHUS, pPaCHpeIeIUTEIIbHOTO CBOWCTBA
YMHOKEHUS
1.2 OKpyTiieHHeHATYPATbHBIXUHUCEIT
13 Jlenutenu M KpaTHBIC YMclia, HAUOOJIBIIUNA OOIIUI JIETUTENIh 1 HAaMMEHBIIIEE
' oburee kpatHoe. [IenMMOCTCYMMBI U TPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OObIKHOBEHHAs JpoOb, OCHOBHOE CBOWCTBO JpOOHM, COKpAIleHHE IpOOCi.
' CpaBHEHHE U YIIOPSA0UYNBAHHEAPOOCH
29 Pewenne 3agau Ha HaXOXJEHUE YacTH OT LIEJIOTO M LEJIOr0 IO €ro 4acTH.
' JpoGHOeUHCcIoKaKpe3yabTaTIeICHHS
23 [IpencraBnenune aecsATHUHOM JpoOM B BUIE OOBIKHOBEHHOW 1podu U
' BO3MOYKHOCTh MPECTaBICHUSI OOBIKHOBEHHON APOOU B BUJE ECATUUHON
Y JlecsTuunbie poOH U MeTpUUYECcKasi CUCTeMa Mep. AprudMeTHuecKrue AeHCTBHS
' Y YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMHU U IECATUYHBIMU APOOSIMU
25 OtHomenue. Jlenenne B JaHHOM OTHOIIeHMH. MacmTtab, TpoOHOpIHS.
' [IpuMeHeHnne nponopuuii pU pelIeHnH 3a1a4
[Tonarue nmpoueHTa. Beluncienre nporeHTa OT BEIMYMHBI U BETMYUHBI 10 €€
2.6 MPOLIEHTY. BhIpaxkeHue MPOIEHTOB JeCITUYHBIMU ApoOsmu. Permienue 3amau
Ha MPOIEHTHI. BbIpakeHne OTHOIIEHUS BEIUYHMH B MPOLEHTAX
3 [TonoxxurtenpHbIE U OTpULIATENBHBICUNCIIA




IlonoxxutenpHbIE U OTPULATCIIBHBIC YUCIIA. HGJIHG qucia. MOILYJIB qucia,

31 reoMeTpHYEecKast UHTEpIIpETALUS MOAYJIS qucia.
' N3006pakeHneunceTHakoOpIMHATHOUITPSIMOTA. HuCI0BBICTIPOMEKYTKH.
CpaBHeHHeUnCeN
3.9 Apudpmernueckue JEHCTBHA € TOJOXHUTEIBHBIMH W OTPHULIATEIEHBIMU
' qycliaMu
[IpsimoyrosnpHas cucrema KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha
3.3 TUTOCKOCTH, abcrucca " OpAMHATA. [TocTpoennerouex "
(burypHakoopAMHATHOUIIIOCKOCTH
4 BykBeHHbIEBbIpaXKEHUS
[Ipumenenue OykB /s 3alIMCU MAaTEMaTHUECKUX BBIPAKEHUHN U MPEIIOKEHUH.
a1 CpoiicTBa apudmMernyeckux AeWcTBUNA. byKBEeHHBIE BBIpAXKEHHS] U YHCIIOBBIE
' MOACTAaHOBKU.  ByKBEHHbIE  paBEHCTBA,  HAXO0XJCHHE  HEHU3BECTHOIO
KOMITOHEHTa
42 @opmynbl, GopMyibl MepUMeTpa U IUIOMAAN MPSIMOYroJIbHHUKA, KBaJpara,
' 00bEMa mapasuienenuriesia u Kyoa
5 PemennerexcroBeix3agau
5.1 Pemienne TeKCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
59 Pemenne nornueckux 3anad. Pemenue 3amau mepeOOpoM BceX BO3MOKHBIX
' BAPUAHTOB
Pemenune 3agad, conepkalux 3aBUCUMOCTH, CBS3BIBAIOIUX BEINYUHBI:
CKOPOCTb,  BpeMsd,  DPACCTOSIHME,  L€Ha,  KOJUYECTBO,  CTOMMOCTD,
5.3 IIPOU3BOAUTEIIBHOCTh, BpeMsl, 00bEM paboThl. EAMHUIBI M3MEpEHUs: MacChl,
CTOMMOCTH, PAacCTOSIHUS, BpeMEHH, CKOpocTu. CBfA3b MEXAY €IMHULAMU
MU3MEPEHUs KaXI0! BEJIUYUHBI
£4 Pemenune 3amad, CBA3aHHBIX C OTHOILIEHUEM, IPONOPLHUOHAIBHOCTBIO
' BEJIMYMH, IPOLIEHTAMH; PELLICHHE OCHOBHBIX 3a7a4 Ha JPOOU U MPOLIEHTHI
EE OneHka M NpUKUIKA, OKpyrieHue pesyinpTata. CocTaBieHHEe OYyKBEHHBIX
' BBIPAYKEHUI 110 YCIIOBHIO 33/1a4H.
- [IpencraBneHne OaHHBIX € MOMOINBIO Tadmui M jauarpamm. CronGuaTbie
' auarpamMmsl. YTeHHE KPyTroOBBIX AHarpamMm
6 Harnsagnasreomerpus
61 Touka, mpsmas, OTpPe30K, Jy4, Yroj, JIOMaHasi, MHOIOYIOJIbHUK,

YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT




Bzaumuoe PacCIoJIOKCHUEC MOBYX IPAMBIX Ha IIJIOCKOCTH, IapalJICJIbHBLIC

0.2 HpsIMBbIE, NEPIIEHUKYIISPHBIE IIPAMbIE
6.3 N3mepenue paccTosiHUM: MEXy ABYMS TOYKaMH, OT TOYKH J0 IPSIMOH, JUIMHA
' MapuipyTa Ha KBaJpaTHOU CETKe
6.4 W3mepenue 1 ocTpoeHe yriioB ¢ MOMOILIbIO TPAHCIOPTUPA
65 Buzabl TpeyroJbHHMKOB: OCTPOYIOJIBHBIN, NPSAMOYTOJIbHBIM, TYIOYTOJbHBIN,
' paBHOOEIPEHHBI, PaBHOCTOPOHHHIA
66 UYerblpéxyroapbHuK. [IpAMOYronbHUK, KBajpaT: HCIIOJIb30BAHUE CBOWCTB
' CTOPOH, YIJIOB, JUArOHAJIEH
N300paxkenne reoMerpuueckux (Uryp Ha HEIMHOBaHHON Oymare ¢
6.7 WCIOJIb30BAHUEM  LUPKYJs,  JIMHEWKH,  YrOJbHHKA,  TPaHCHOPTHUpA.
[TocTpoenusinakneTyatobymare
6.8 [lepuMeTpMHOTOYTOJIEHUKA
6.9 [TonsiTre muomaau GuUrypsl, eIMHUIB U3MepeHus miomaau. [Ipudbmmkénnoe
' M3MepeHue Mmomaau Guryp, B TOM 4uciie Ha KBaJpaTHOM ceTke
6.10 [TpubmmxkEHHOE U3MEPEHHE TITUHBI OKPY>KHOCTH, TUIOMIAIN Kpyra
6.11 Cummerpus: LIEHTpaJIbHas, oceBas u 3epKajbHasl.
' ITocTpoeHnecuMMeETpUUHBIXPUTYD
Harnsasele npencTaBieHust 0 IpOCTPAaHCTBEHHBIX (pUIypax: mapasiesienune],
KyO, mpusMa, nupammja, KOHYC, LWIMHAp, map u chepa. M3o0paxenue
6.12 IIPOCTPAHCTBEHHBIX GUryp. [Ipumepsl pa3BEPTOK MHOIOIPaHHUKOB, LIMIIMHAPA
n konyca. CoznaHue Mojened INpOCTPAaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U APYTMX MATEPUAIIOB)
6.13 ITonsTue o0BéMma, €IMHHULBI U3MEPEHUS 00BbEMa.

O06BEMnpsMOyrosibHOTONIapajuIesenunesa, Kyoa
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HOACHUTEJIBHAA 3AIIMCKA

AnreOpa sIBAsieTCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETo 0Opa3oBaHMs: OHA
obecrieunBaeT W3y4eHUE JPYIHMX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOIro, TaK U
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO MJisl MPOJAOJKEHUS] OOpa3oBaHUS U B
MOBCEAHEBHON >KM3HM. Pa3Butue y 0oOydalOmMXCAd HAyYHbIX MPEACTABICHUN O
MPOUCXOXKJIEHUU U CYIIHOCTH aireOpanyeckux aOcTpakiui, croco0e OTpakKeHUus
MaTeMaTU4YeCKOM HayKOW SBIEHUM W TIPOLIECCOB B TMPUPOAEC U OOIIECTBE, POJIU
MaTeMaTU4YeCKOro MOJICIMPOBAHUS B HAay4YHOM IIO3HAHMM W B TPAKTUKE CIIOCOOCTBYET
GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS
ajjanTaliid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yuenue anreOpsl obOecrieunBaeT
pa3BuTHE YMEHHMs HaOmOaaTh, CpaBHHUBaTh, HAaXOAUTh 3aKOHOMEPHOCTH, TpelyeT
KPUTUYHOCTH MBIIIJIEHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBUS
U BBIBOJBI, (GOpMyIupoBaTh yTBepxkaeHus. OcBoeHUE Kypca anredOpbl obOecrnednBaeT
pa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOYyYarolUXCs: OHHM HCIOJB3YIOT JeAyKTUBHBIE U
WHYKTUBHBIC PACcCYXKIEHUS, 0000IIeHNE U KOHKPETU3AIMI0, a0CTparupoBaHUE U aHAJIOTHIO.
OO6yuenue anrebpe mpesrnonaracT 3HAYUTENbHBIA 00BEM CAMOCTOSTEIHHON ACATEIbHOCTU
oOydJaromuxcs, TOITOMY CaMOCTOSATEIIBHOE peIIeHrue 3ajad SBJISETCS peanu3aluei
NEeSATeIbHOCTHOTO MPUHIIMIIA 00YUYEHUS.

B crpykType mnporpammbl yueOHOro Kypca «Aisredpa» Uisi OCHOBHOTO OOIIETo
o0pa30BaHHs OCHOBHOE MECTO 3aHMMAIOT COJIEpPKAaTelbHO-METoIuuecKre TuHuu: «Hucna u
BBIUUCIICHUS», «ANredpandeckie BoIpaXeHUs», «Y paBHEHHs U HEpaBeHCTBay», «DyHKIIUNY.
Kaxnas U3 3Tux comepKareabHO-METOANYECKUX JIMHUN pa3BUBAECTCS HA MPOTSIKEHUU TPEX
JIET U3YYEHHUsI Kypca, B3aUMOJICUCTBYA C IPYTUMU €ro JUHUSAMU. B Xoze n3ydeHus yuyeOHOro
Kypca OOydJarolmuMcsi TPUXOJIUTCA JIOTMUECKH PacCyXlaTh, HCIOIb30BaTh TEOPETUKO-
MHOKECTBEHHBIA $I3bIK. B CBSi3M ¢ 3TUM B TporpaMMmy ydeOHOTro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3ienax
MaTeMaTHYEeCKOTO O0pa30BaHUS M CIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIONIMMHCS OCHOB
YHUBEPCAJIBbHOIO  MaTeMaTH4eckoro  s3bika.  ColepxkaTeapbHOM U CTPYKTYpHOU
0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay sSBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Yucina W BBIUMCICHUS» CIYKUT OCHOBOM JJIsl JajbHEUIIETro
M3YYCHHUS] MaTEMaTHUKH, CTIOCOOCTBYET PA3BUTHUIO Y 00YYAIONINXCS JIOTHYECKOTO MBIILICHHUS,
GbopMHUpPOBAaHUIO yMEHHS TOJB30BATHCS  AJITOPUTMAMH, a TaKkKe MPUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TTOBCEAHEBHOW KW3HU. Pa3zButre TOHSTHS O
qucliec Ha YPOBHE OCHOBHOTO OOIIEero oO0pa3oBaHUS CBS3aHO C PANUOHATHHBIMH H
UPpaMOHATBHBIMHA YHCIIaMH, (HOPMHUPOBAHUEM MPEACTABICHUNA O JEHCTBUTEIHLHOM YHUCIE.
3aBepirieHne OCBOCHHSI YMCIIOBOM TMHUU OTHECEHO K CpeTHEeMY 00IIeMy 00pa30BaHHUIO.

ConepxaHue JByX anreOpanuyeckux JIUHUM — «AJreOpanveckue BBIPAKECHUS» U
«YpaBHEHUSI UM  HEPABEHCTBa»  CMOCOOCTBYeT (POpMHpPOBAHUIO y  OOydYaroluxcs
MaTeMaTH4eCKOro amnmnaparta, HeoOXOAUMOTO JJisi PEUIeHUs 3a/Jady MaTEeMaTUKH, CMEXKHBIX
MpEeAMETOB M MPaKTHUKO-OPUEHTHUPOBAHHBIX 3ajnady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y4eOHBIM MaTepuall TPYNNUPYETCS BOKPYr PAIMOHAIBHBIX BBIPAKECHUM.



Anrebpa JE€MOHCTpUPYET 3HAUYEHHE MaTEMaTUKU KakK fA3blKa I MOCTPOEHHUS
MaTeMaTUYeCKUX MOjeJeld, OMUCaHUsl MPOIECCOB U SBJICHUN peanbHOro mupa. B 3amaum
oOydeHHs anreOpe BXOAST Takke JajbHEeWlIee pa3BUTHE AITOPUTMHYECKOTO MBIILICHHUS,
HEO0OXOJIMMOI'0, B YaCTHOCTH, JJIi OCBOEHHUS Kypca MH(POPMATUKH, U OBJIAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxJeHuid. [Ipeodpa3oBaHre CMMBOIBHBIX (POPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHMs1, CHOCOOHOCTEN K MaTeMaTH4€CKOMY TBOPUECTBY.

Copepxxanue (PyHKIMOHAIBHO-Tpa(pUUECKOW JIMHMM HALENEHO Ha IOJy4YeHHE
oOydJaromuMucsl 3HaHUM O (YHKIUAX KaK BaKHEWIIEW MaTeMaTUYeCKOW MOMACIH s
OMMCAHMS U UCCIEJOBAaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B MPUPOJE U OOILIECTBE.
N3yuyenue marepuana crnocoOCTBYET pa3BUTHIO y OOYyYarONIMXCS YMEHHUS MCIOJIb30BATh
pa3IuYHbIE BBIPA3UTENBHBIE CPEACTBA SI3bIKa MATEMATUKU — CJIOBECHBIEC, CHUMBOJUYECKUE,
rpaduyueckre, BHOCUT BKJIaJ B (OPMHpPOBAHUE NPEICTABICHUNW O pOJM MATEMaTUKU B
Pa3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY ImiaHy B 7-9 kimaccax u3ywaeTcsi yueOHBIM Kypc «AmreOpay,
KOTOPBII BKJIIOYAET CJIEAYIONIME OCHOBHBIE pa3/ielibl cojepxanus: «Hucna u BHIYUCICHUS,
«Anrebpandeckue BHIPOKECHUS», «YpaBHEHUSI U HEPABEHCTBAY», « DYHKIIUNY.

Ha usyuenue yue6Horo kypca «Anredpa» orsogutcst 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Henento0), B 8 kimacce — 102 yaca (3 yaca B Heento), B 9 kinacce — 102 gaca (3 gaca
B HEJICITIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JIECATUYHBIEC, MEPEXOA OT OAHON (OpMBI 3amUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeleM: ONpeAeNICHHe, NpeoOpa3oBaHUe
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, pA3JI0KEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpecraBneHne 3aBUCUMOCTH MEX1Y BEJIMYMHAMU B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 3a/1a4 C TOMOUIBIO YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npsimoil. YuciioBsle TPOMEXKYTKH. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronbHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opauHaTa
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTei. llonarue ¢ynkuun. [paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe ITHHEHHBIX YPaBHEHHH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatheiii kopeHb u3 uyucna. [loHsitTue 00 uUppalMOHATIBLHOM YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEHW M WX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ ceorictBa. CTaHapTHas 3aIllUCh YNCIA.

AnreGpanueckue BoIpakeHUsI AJiredpanyeckKue BbIpaskeHust

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApaTHOrO TPEXWIEHA  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpaKeHHs M KX ITpeoOpa3oBaHueE.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas mHTEpHpeTans ypaBHEHUN C ABYMS NEPEMEHHBIMU M CHCTEM
JIMHEMHBIX YPAaBHEHUW C JAByMs NE€pPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk dynkuuu. Yrenune cBoicTB ¢GyHKIUU 1o e€ rpaduky. Ilpumepsi
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMoOHANIbHbIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIE
JecATUYHbIE I1poOou. MHOXKECTBO JEHCTBUTENIBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIa
KaKk OECKOHEYHBbIC JeCSITUYHBbIE napoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JI€HCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIBHOCTh MPOLECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYHMHBI, TOYHOCTH NMpUOIKeHus. OKpyTIIeHHE
yucen. [Ipukuika u olieHKa pe3yabTaToB BBIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHrsl ypaBHEHUN TPEThEW U YETBEPTOMU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPAaBHEHHUM C ABYMS IIEPEMEHHBIMU. PellieHne CUCTEM ABYX YPaBHCHUU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHeie HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

OyHKINM PYHKIUA

KBanpatnunas ¢ynaknus, e€ rpaduk um cBoiicTBa. [lapaGona, KoopawHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

I'paduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =V, y = |X| , u ux
CBOMCTBA.



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEI0BATEJIBHOCTH U
nporpeccuu

[lonsiTHe YKUCIOBOM IOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
pEKYppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(pMETHUYECKON U T€OMETPUUYECKON MTPOrpecCcHii, CyMMBbI IIEPBBIX NUJICHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCHOJb30BAaHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUH, YMEHHUIO BUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHUEM MAaTEeMaTHMYECKONW HayKu Kak cdepbl UeIoBEeYeCKOi
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMHU HaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHUA M OTAbIXa, peryisapHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKpY’KaIOIIEeW cpefbl, IUIAaHUPOBAHUS MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIE JeiicTBUSA

ba3oBblesornuecKkne1e MCTBUS :

e BBISIBIATH U XapAKTEPU30BATH CYIIECTBEHHBIE MMPU3HAKH MATEMAaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHHA MEXIY IOHATHIMH, (POPMYITHPOBATH
ONpEJICJICHUS]  TOHSATHUM, YCTaHABIMBATh CYHIECTBEHHBIA  IPHU3HAK
KJIacCH(pUKAIIMU, OCHOBAHUS JUIsI OOOOINCHUS W CPaBHCHHS, KPUTCPHUHU
MPOBOJIMMOTO aHAIN3a;

e BOCIpUHUMATH, (POpPMYyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJAUTEIbHBIE W OTpPHUIATENIbHBIC, €AWHUYHBIC, YACTHBIE M OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (akTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKICHUU (MpSAMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTeIbCKHe e MCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTH BOMPOCHL, (PUKCHUPYIOIIUE MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yauTesaeM Wim chopMyIupOBaHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a/1a4yu, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPY)KWBATh Pa3IMude W CXOJICTBO ITO3HIIMH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 33714 MPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IaTh MHCHHS HECKOJIBKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PelIeHUs 3afadd (WU ero
9acTh), BBIOMpATh CIOCOO PEIICHUS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINHTE/IJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peuieHrus MaTeEMaTUYEeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa AEATEIBHOCTH MOCTABJICHHOW LIEJIN
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueras YCTHbIE W MHUCHMEHHBIE MPUEMBI, apUPMETHUECKUE
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAXKECHUH, MPUMEHSTh pPa3sHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BrINOTHATS TPUKUJIKY U OLIEHKY PEe3yJIbTaTa BRIUUCICHUM, OIICHKY 3HAYEHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOIIECHHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yAbTaThl pELICHUs 3aAad ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpanvyeckyio TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSTh
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TpPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BreimonHaTh  mpeoOpa3oBaHHMS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BbINONHAT yMHOXXEHUE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEeHUS (POPMYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpuMensaTh MpeoOpa3zoBaHKsl MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOU IIEPEMEHHON, IIPUMEHAS IIpaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YKCEN, SABIAIOMIMXCS pEHIEHUEM JIMHEHHOTO
YPaBHEHHMS C IByMs IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJIUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cucteMsl IBYyX JIUHEWMHBIX YPAaBHEHUMN C JBYMS MIEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHUE WU CHUCTEMY JIMHEHWHBIX
YpPaBHEHHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYECHHBIA pE3yJIbTaT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE MPOMEKYTKH HA
anredpanuyeckoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH MO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYECHUIO €€ apryMEeHTa.

[Tornmats rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa()HUKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYalOmMMICS TIOJIYYUT CICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
YUCelT JUIsl CPAaBHEHUSI, OKPYTJIICHUS M BBIYUCIICHHM, M300pakaTh NEHCTBUTEIHHBIC
YUCJla TOYKAMU Ha KOOPAVUHATHOU MPSIMOU.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAXKEHUM, COAEpXKAIIMX KBaApPAaTHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
npeoOpa3oBaHus BEIPAKCHHM, COJEPIKAIUX CTEIICHHU C IEBIM ITOKAa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE TMPEOOpa30BaHUs PAMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATh MpeoOpa3oBaHMs BEIPAXKCHUN TSI PEIICHUS PAa3IMYHbIX 33124 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOUTE TIpOCTEHIIINE UCCISAOBAHNUS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHCHUEM rpadUUuECKUX MPECTaBICHUHN (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIIOBECHOW (OPMYIMPOBKH 3ajadu K €€ ajareOpanveckoi
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M WX CHCTEMBI, JaBaThb
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
apryMeHTa, ONpeIeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKIIUN BUJIA:

y = kiX, Yy = X2, ¥y = x3,y = x|, Y = VX, OIuchIBaTh CBOWCTBA YHCIOBON
byHKIMU 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTndyeckue JEeUCTBHS C PAlMOHAIBHBIMU  YHCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxomute 3HaueHuss CTEneHEM C LEIbIMHA I[IOKa3aTeIsiMU M KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIIINE TPOOHO-pAIlMOHATBLHBIC YPABHEHUSI.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI IBYX YPABHEHUH C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMCHIBaTh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOIIME KBAJAPAaTHOEC HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKIIMA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YmncioBbIE MOCTEA0BATEIbHOCTH M MPOrPeccun

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBHIX N UJICHOB.

N300paxath uYjeHbl MOCIEIOBATENIBHOCTH TOYKAMU HAa KOOPJAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KonuyecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (poBbic)
n/n TEeMIIPOrpaMMbl Bceero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
1 Yucna v BRIYUCIICHHUS. o5 1 bubmmoreka [{OK
PannonaneHbie ynca https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
2 27 1
AJIrCOPaHICCKHEBIPAKCHHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHIA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
Koopaunats! u rpapuku. bubnuoreka [IOK
4 24 1
OyHKIMU https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE 1 00ODIICHHE https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KIIACC

N HanvenoBanmepas e 1o u KoauvecTBouacos DJIeKTPOHHBbIE
n/n TEMHIPOrpaMMabl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl (ungposbic)
o0pa3oBaTe/bHbIEpeCyPChI
1 Yucna 1 BBIYUCIICHUS. 15 bubmmoreka [{OK
KBagparHsle kopHU https://m.edsoo.ru/7f417af8
5 Uucna u Berancienus. CTerneHs ¢ 7 bubmmoreka [{OK
LIETIBIM MOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKueBbIpaXKEHUS. 5 1 bubnuoreka [IOK
KBagpatHeIATpEXUIEH https://m.edsoo.ru/7f417af8
4 AnrebpandecKueBbIpaXKEHUS. 15 1 bubnuoreka [IOK
AnrebpandeckasapoOb https://m.edsoo.ru/7f417af8
5 YpaBHEeHUs 1 HEPABEHCTBA. 15 1 bubnuoreka [IOK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEeHUs 1 HEPABEHCTBA. 13 bubnuoreka [IOK
CucreMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHEeHUs 1 HEPABEHCTBA. 12 1 bubnunoreka [JOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBICTIOHSTHS 5 ng:;ﬁf;igﬁﬁ £417af8
9 | Gymamm Swcrosmedymam | 9 g it
10 [ToBTOpenue u 06061eHNE 6 2 ]f?tlf[?sH/I;I;T:;(si)cl)lr(jlli £417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KoauvecTBouacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMNIPOrpaMMabl Bcero | Konrtpoubnbiepadorsl | [IpakTnuecknepadoTbl (ungposbic)
o0pa3oBaTe/bHbIEpeCyPChI
1 Yucna v BRIYUCIICHHUS. 9 bubmmoreka [{OK
JlelicTBUTENbHBIC YHCTIA https://m.edso0.ru/7f419d08
9 VYpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuoreka [JOK
YpaBHEHUS C OJIHOM NMEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucremsl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bu6moreka [IOK
> Oy 16 1 https://m.edso0.ru/7f419d08
bubnuoreka [JOK
6 UncnoBbIenocie10BaTeIbHOCTH 15 1 httos://m.e dsogru 17£419408
[ToBTOpEeHue, 0600IICHNE, bubnuoreka [JOK
7 . 18 1
cUCTeMaTU3alsI3HaHU I https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
Ne KoanuecTBOoYacon
aTam3yd | DJIeKTPOHHbIeNU(POBLIEOOpPa3oOBaTe
Temaypoka Bce KonTpoJbHbIe IIpakTUyeckue A y P bp P
n/ eHus JIbHbIEPECYpPChI
I ro padoThI padoTsbI
1 [ToHATHEpATMOHATBHOTOYHC 1 1 Hepens bubnuorexa [JOK
Ja https://m.edsoo.ru/7f4211de
5 Apudmernueckue aecTBU 1 1 Hepena bubnuoreka [IOK
C pallMOHAJILHBIMHM YHCJIAMU https://m.edsoo.ru/7f4211de
3 Apudmernueckue aecTBU 1 1 Hepena bubnuoreka [JOK
C pallMOHAJIbHBIMU YHCJIAMU https://m.edsoo.ru/7f4211de
4 Apudmernueckue aecTBU 1 2Hepens bubGnuorexa IIOK
C palMOHAJIbHBIMHU YHCIIAMU https://m.edsoo.ru/7f4211de
5 Apudmernueckue aecTBU 1 2Hepens bubGnuoreka IIOK
C palMOHAJIbHBIMHU YHCIIAMU https://m.edsoo.ru/7f4211de
5 Apudmernueckue AeicTBUS 1 2Hepens bubmmorexa [JOK
C palMOHAJIbHBIMHU YK CJIAMHU https://m.edsoo.ru/7f4211de
CpaBHeHue, 3Hepens
7 OPSAA0YMBAHHEPALIMOHAIBH 1 bubmotera [JOK
YHOpsl patt https://m.edsoo.ru/7f4211de
BIXUHCEII
CpaBHeHue, 3Hepens
8 OpSIOYMBAHUEPALUOHAIBH 1 Eubmorexa HOK
YHop P https://m.edsoo.ru/7f4211de
BIXYHCEII
CpaBHeHue, 3Henens
p A bu6mmoreka [JOK
9 yHOpsAI0YMBaHUEPAIIUOHAIIBH 1

BIXYHUCECII

https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

10 Crenens ¢ 4nepens bu6mmoreka [{OK
HaTypaJbHBIMIIOKA3aTeJIEM https://m.edsoo.ru/7f4211de

11 Cremnens c 4nepens bubnuotexa [JOK
HaTypaJbHBIMIIOKA3aTeJIEM https://m.edsoo.ru/7f421382

12 Cremnens c 4nepens bubnuotexa [JOK
HAaTypaJbHBIMIIOKA3aTeJIEM https://m.edsoo.ru/7f42154e

13 Cremnens C SHeaens bubnuotexa [JOK
HAaTypaJbHBIMIIOKA3aTeJIEM https://m.edsoo.ru/7f4218be
Cremnens C SHeaens bubnuotexa [JOK

14
HaTypaJbHBIMIIOKA3aTeJIEM https://m.edsoo.ru/7f4218be
Pemrenyie 0CHOBHBIX 3a7a4 Ha SHepensn bu6moreka [IOK

15 IpoOH, MPOLEHTHI U3 https://m.edsoo.ru/7f4218be
peanbHOM NPAKTUKH
Penrenyie oCHOBHBIX 3a7a4 Ha 6Hegenn bu6mmoreka [IOK

16 IpoOH, IPOLICHTHI U3 https://m.edsoo.ru/7f4218be
peanbHON MPaKTUKH
Penrenyie oCHOBHBIX 3a7a4 Ha 6Hegenn bu6mmoreka [IOK

17 JIpoOH, IPOLICHTHI U3 https://m.edsoo.ru/7f4218be
peanbHOM MPAKTUKH
Permrenyie 0CHOBHBIX 3a7a4 Ha 6Hegenn bu6mmoreka [JOK

18 IpoOH, IPOLICHTHI U3 https://m.edsoo.ru/7f4218be
peanbHOM IPAKTUKH
IIpu3Haku nenumocTy, 7Hepens bu6mmoreka [JOK

19 pa3IoKEHUST Ha MHOYKHUTEIIN https://m.edsoo.ru/7f4218be
HaTypaJbHBIX YUCENT
[Ipu3Haku nenumocTu, 7Hepens bu6mmoreka [JOK

20 pa3IoKeHUs1 Ha MHOXKHUTEIN https://m.edsoo.ru/7f4218be

HaTypaJIbHbIX YUCCII



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

PeanpHBIE 3aBUCUMOCTH. 7Henens bubnuoreka [IOK
21 [Ipsimast u oOpaTHas https://m.edsoo.ru/7f4218be
MIPOMOPIIMOHATBHOCTH
PeannHEIE 3aBUCUMOCTH. 8Hepena bu6mmoreka [{OK
22 [Ipsimast m oOpaTHas https://m.edsoo.ru/7f4218be
MIPOMOPIIMOHATBHOCTH
PeannHEIE 3aBUCUMOCTH. 8Hepens bu6mmoreka [{OK
23 [Ipsimas u oOpatHas https://m.edsoo.ru/7f4218be
MIPOTIOPIIMOHATBHOCTH
PeannHEIE 3aBUCUMOCTH. 8Henens bu6moreka [IOK
24 [Ipsimas 1 oOGpaTHas https://m.edsoo.ru/7f4218be
MPOTIOPITMOHATBHOCTH
o5 KonTpossHas padbora no 9Hepena bubnuoreka [IOK
TeMe "Panmonanpabie yucia' https://m.edsoo.ru/7f4218be
26 BykBeHHBIEBBIpOKCHUS SHenend Bubnmorexa [JOK
https://m.edsoo.ru/7f41feec
9Hepens bu6mmoreka [IOK
2t Dopyet https://m.edsoo.ru/7f41feec
10Henens bu6mmoreka [JOK
28 Dopyet https://m.edsoo.ru/7f41feec
[Tepemenneie. 10Hepensa bu6mmoreka [JOK
29 JlomycTrMble3HaYeHUSITIEpEM https://m.edsoo.ru/7f41feec
€HHBIX
[IpeoOpazoBanre OyKBEHHBIX 10Hepens
30 BBIPAKEHUH, pACKPBITHE bubnuorexa [IOK
CKOOOK U TIpHUBEICHUE https://m.edsoo.ru/7f41fafa
MOJA0OHBIX CIIaraeMbIX
31 IIpeobpa3oBanne OyKBEHHBIX 11nepena Bubnnoteka LIOK



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

BBIPAXKEHUH, paCKpbITHE
CKOOOK M MpPHUBEJICHHUE
M0I00HBIX CIaraeMbIX

https://m.edsoo.ru/7f41fd70

[IpeoOpazoBanne OyKBEHHBIX 11Hepenn bubmmoreka [IOK
32 BBIPAKEHUH, paCKpbITHE https://m.edsoo.ru/7f41fd70
CKOOOK W MpHUBEJICHHUE
MOJOOHBIX CIaraeMbIX
[IpeoOpa3oBanrie OyKBEHHBIX 11Hepens bubnuorexa [JOK
BBIPAXKEHUH, paCKpbITHE https://m.edsoo.ru/7f41fd70
33 CKOOOK U IIpHUBE/ICHUE
MOJOOHBIX CIaraeMbIX
34 CBolicTBa CTEIEHH C 12Hepens bubnuotexa [JOK
HaTypaJbHbIM ITOKa3aTelIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTETICHHU C 12Hepenn bubmmoreka LIOK
HaTypaJbHbIM MMOKAa3aTeJIeM https://m.edso0.ru/7f42154e
36 CBolicTBa CTCIICHH C 12Hepens bu6mmoreka [IOK
HaTypaJbHbIM MMOKAa3aTeJIeM https://m.edsoo.ru/7f4218be
13Henens bu6mmoreka [JOK
37 Muorotetb https://m.edsoo.ru/7f42276e
13Henens bu6mmoreka [JOK
38 Muorotetb https://m.edsoo.ru/7f422930
39 CnosxeHue, BEIUNTAHUE, 13Hepnens bu6mmoreka [JOK
YMHO>KE€HUEMHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnosxeHue, BEIUNTAHUE, 1l4Hepens bu6mmoreka [JOK
YMHO>KE€HUEMHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
a1 CnosxeHue, BEIUNTAHUE, 1l4Hepens bu6mmoreka [JOK
YMHO>KEHUEMHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CnosxeHue, BEIUNTAHUE, 14Hepens bu6mmoreka [JOK



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca

YMHOXCHUCMHOTOYJICHOB

https://m.edsoo.ru/7f423182

43 DopMyIBICOKPAIIEHHOTOYMH 15Henens bubnuorexa [JOK
0KEHUS https://m.edsoo.ru/7f42432a

44 @OpMyIIBICOKPALIEHHOTOYMH 15Hepens bubnuorexa [IOK
0KEHUS https://m.edsoo.ru/7f42464a

45 @OpMyIIBICOKPAIEHHOTOYMH 15Hepens bubnuorexa [JOK
0KEHUS https://m.edsoo.ru/7f424c12

46 @OpMyIIBICOKPALLIEHHOTOYMH 16Heaens bubnuorexa [JOK
O0XKEHUSA https://m.edsoo.ru/7f424td2

47 POopMyIIBICOKPALIEHHOTOYMH 16Hepens bubnuoreka [JOK
0XKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxxenneMHOro4eHOBHA 16Hepena bu6moreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f423312

49 PasnoxxenneMHoro4jaeHoBHa 17Hepens bubmmoreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe

50 PasnoxxenneMHoro4jaeHoBHa 17Hepnens bubmmoreka LIOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de

51 Pa3noxxeHneMHOrowjieHOBHA 17Hepensa bu6mmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
KontponpHas padoTa no 18Hepens bubmuoreka [JOK

52 Teme "Anredpandeckue https://m.edsoo.ru/7f4239de
BBIpaKEHUS"
YpaBHeHue, pasuia 18Hepena bubnuoreka [JOK

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/7f4239de
PaBHOCUJILHOCTh YpaBHEHUM
JInHenHoe ypaBHEHHUE C 18Hepens bu6mmoreka [JOK

54 OJIHO IEpEMEHHON, https://m.edsoo.ru/7f4239de

pELLIEeHUE JTMHEHHBIX
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YpaBHEHUU

JInHetHoe ypaBHEHHUE C 19Henena
55 OJIHOY TIEPEMEHHOMH, bubnuotexa [JOK
pELIECHUE JTMHEHHBIX https://m.edso0.ru/7f420482
ypaBHEHU I
JIuHeitHoe ypaBHEHHUE C 19Henena
56 OJTHOY TIEPEMEHHOM, Bubnnoteka LOK
pelieHne TMHEHHBIX https://m.edsoo.ru/7f420482
YpaBHEHUU
57 Pemrenue 3a1a4 ¢ IOMOIIBIO 19Hepens bu6moreka [IOK
ypaBHEHUU https://m.edso0.ru/7f42064e
58 Pemrenue 3ama4 ¢ IOMOIIBIO 20Hepens bu6moreka [IOK
ypaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3a1a4 ¢ MoMoIpI0 20Hepens bubmmoreka [IOK
ypaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemmenne 3a1a4 ¢ MoMoIIpIO 20Hepens bubmmoreka LIOK
ypaBHEHUU https://m.edso0.ru/7f420e6e
JIuneliHoe ypaBHEHUE C 21 Hepena
61 TBYMS Hepeyl\IZCHHI)IMI/I U €To ’ bubmmorexa [TOK
https://m.edsoo.ru/7f427c32
rpadguk
JIuneliHoe ypaBHEHUE C 21 Hepena
62 JBYMsI IEPEMEHHBIMU U €T0 bubmmorexa [JOK
https://m.edsoo.ru/7f427e8a
rpaduk
CucreMa IByX JUHEUHBIX 21 Hepens
63 ypaBHeHI/I?/'I ():,),(E[BYMH A bubmuoreka [JOK
https://m.edsoo.ru/7f42836¢
MepeMEHHbIMU
64 Cucrema 1ByX JIMHENHBIX 22Hepens bubnuorexa [IOK

ypaBHEHUH C IByMs

https://m.edsoo.ru/7f42836¢
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MEPpCMECHHBIMU

Cucrema IByX JIMHEHUHBIX 22Hepena bubnuoreka [IOK
65 YpaBHEHHH C ABYMSI https://m.edsoo.ru/7f42836¢
MIePEeMCHHBIMU
Cucrema IByX JIMHEHHBIX 22Hepena bu6mmoreka [IOK
66 YpaBHEHHH C ABYMSI https://m.edsoo.ru/7f42836¢
MIePEeMECHHBIMU
. 23Hepens bubmmoreka [{OK
67 PeutermecrcreMypasHeril https://m.edsoo.ru/7f4284de
. 23Hepena bu6moreka [IOK
68 PeutermecrcreMypasHenil https://m.edsoo.ru/7f42865a
. 23Hepena bu6moreka [IOK
69 PeutermecrcreMypasHenil https://m.edsoo.ru/7f4287d6
70 PemennecucremypaBHeHUH 24nepens bubmmorexa T[TOK
https://m.edsoo.ru/7f4287d6
71 PemennecucremypaBHeHUH 24nepens bubmmorexa TOK
https://m.edsoo.ru/7f4287d6
KontponpHas padoTa no 24Hepena
72 teme "JluneitHble Bubmmorexa LIOK
" https://m.edsoo.ru/7f421044
ypaBHEHUS
73 KoopaunatatoukuHanpsMou 25Hepens bubmorexa [IOK
https://m.edsoo.ru/7f41de76
74 UHCHOBbIeNpOMEKYTKH 25Hepens bu6mmoreka [JOK
https://m.edsoo.ru/7f41dff2
75 TS —— 25Hepens bu6mmoreka [JOK
https://m.edsoo.ru/7f41dff2
76 PaccrosHne Mexay nByms 26Henens bu6mmoreka [JOK

TOYKaMH KOOpI[I/IHaTHOI\/'I

https://m.edsoo.ru/7f41dff2
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IpsAMOM

Paccrosinne mexny nByms 26Hepens bubnuoreka [IOK
7 TOYKaMH KOOPAUHATHOU https://m.edsoo.ru/7f41dff2
pSIMOM
78 [IpsimoyromnbHas cucrema 26Heaens bubnuorexa [JOK
KOOPAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronpHas cucrtema 27Hepens bubnuotexa [JOK
KOOPAMHAT Ha INTIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Ipumepsbirpadukos, 27Hepens bubnuorexa [JOK
3aJlaHHBIX(OPMYyJIaMU https://m.edsoo.ru/7f41e8a8
81 [Ipumepsbirpadukos, 27Hepens bubnuoreka [IOK
3aJlaHHBIX(OPMYyJIaMU https://m.edsoo.ru/7f41ed80
82 [Ipumepspirpadukos, 28Hepena Bubnnoteka LLOK
3aIaHHBIX(POPMYITaMHU https://m.edsoo.ru/7f41ed80
83 UrenuerpaduroBpeanbHbIX3a 28Hepens bu6nuorexa ITOK
BHCHMOCTEMN https://m.edsoo.ru/7f41ea24
84 UrenuerpadukoBpeanbHbIX3a 28Hepena Bubnunoteka LLOK
BUCUMOCTEMN https://m.edsoo.ru/7f41ea24
29Hepens bubnuorexa [JOK
8 Honsrnepynkuun ) https:// m.edsoc%.I ru/7f41ef06
% | Tpapupycun S| el metsoosuriteis
. . 29Hepens bubnuoreka IHOK
87 CrofictBagymkumi ) https:// m.edsoc])_.[ ru/7f41f078
. . 30Hepens bubnuoreka [JOK
88 CroficTBagpyHkuii ’ https:// m.edsocI)_.[ ru/7f41flfe
89 Jnneitnasdyrimms 30Hepens bu6mmoreka [JOK

https://m.edsoo.ru/7f427282
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N 30Heaens bub6mmoreka [{OK
90 JI
MHCHRAAYHKIMA https://m.edso0.ru/7f427412
01 [ToctpoenunerpadukanHein 31 Hepena bubnuorexa [JOK
ol yHKIMH https://m.edsoo.ru/7f426d1e
92 [ToctpoenunerpadukanHein 31 Hepenn bubnuorexka [JOK
ol yHKIMH https://m.edsoo.ru/7f426d1e
31Heaens bubmmoreka [{OK
93 I'pa =
paguiyrKimH y = https://m.edsoo.ru/7f426d1e
32Hepens bubmmoreka [{OK
94 r =
paguxpynKimn y =[x| https://m.edsoo.ru/7f426d1e
KonTtponsHas padota no 32Hepens
teme "KoopanHartsel u
95 rpaduku. Oynkoun" / bubamorera LOK
P T YHE https://m.edsoo.ru/7f41f50a
BcepoccuiickasmpoBepodyHas
pabota
Hrtorosast KOHTpoOJIbHASA 32Hepens
96 abota / Bcepoccuiickas bubmorera [JOK
P P https://m.edsoo.ru/7f429c6c
poBepoyHas pabora
[ToBTOpEHNE OCHOBHBIX 33Hepena
97 IMOHSTUHA U METOZOB Kypca 7 bubamorexa LIOK
P . https://m.edsoo.ru/7f429f32
Kjacca, 0000IeHre 3HaHUH
[ToBTOpEHME OCHOBHBIX 33Hepena
. bubmuoreka [JOK
98 MOHATHI U METOJIOB Kypca 7
. https://m.edsoo.ru/7f429f32
Kjacca, 00001eHre 3HaHUH
[ToBTOpEHME OCHOBHBIX 33Hepena
99 MMOHATHUHM U METOJIOB Kypca 7 bubmorexa LIOK
a P . https://m.edsoo.ru/7f42a0e0
Kiacca, 0000IIeHre 3HaHUH
10 [ToBTOpEHME OCHOBHBIX 34Hepens bu6mmoreka [JOK
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https://m.edsoo.ru/7f42a27a

0 MOHSATUN U METOJOB Kypca 7
Kjacca, 00001IeHre 3HaHUH

10 HOBTOpE)HI/Ie OCHOBHBIX , . 34Hepena BuGmorexa LIOK

1 TTOHATHI H METOI0B Kypcau https://m.edsoo.ru/7f42a27a
Kjacca, 00001eHre 3HaHUH

10 HOBTOpE)HI/Ie OCHOBHBIX , . 34Hepena BuGmorexa LIOK

2 TOTHITHH M METONOB Kypcav https://m.edsoo.ru/7f42a900
K71acca, 00001IeHre 3HaHU

OBIIEE KOJIMYECTBO YACOB 102

10 ITTPOI'PAMME
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8 KIIACC

Ne KosauvecTBoUYacoB
arams DeKTPOHHBbIeNU(PPOBbIEOOPa30Ba
n Temaypoxa Be Kontposbusbie | IlpakTuueckue A y P bp P
YeHHU A TeJbHbIEpPecypchl
/ ero paGoThI paGoThI
|
. 1 Hepens bubnuorexa [JOK
1 KBaapaTHBIHKOpEeHBU3YNCIIA 1
P p https://m.edsoo.ru/7f42d452
9 [TonsiTHEOOMpPpaTMOHATEHOMYHCIT 1 1 Hepena bubnuoreka [JOK
e https://m.edsoo.ru/7f42eaaa
3 JlecaTHaHBICTPUOTMKEHUSUPPAIT 1 1 Hepens bubnuotexa [JOK
HOHAJILHBIXYHCEN https://m.edsoo.ru/7f42eaaa
4 JlecaTHaHBICTPUOTMKEHUSNPPALT 1 2 Hepena bubnuorexa [JOK
MOHAIbHBIXYHUCET https://m.edsoo.ru/7f42eaaa
5 JleficTBUTEIIbHBICUHCIIA 1 2 Hepena bubmorexa [TOK
https://m.edsoo.ru/7f42eaaa
CpaBHEHHENCHCTBUTEIBHBIXUNCE 2 HepenA bu6mmoreka [JOK
6 1
1 https://m.edsoo.ru/7f42eaaa
- CpaBHEHHENCHCTBUTEIBHBIXUNCE 1 3 HepenA bu6mmoreka [JOK
1 https://m.edsoo.ru/7f42eaaa
8 ApubMeTHIECKUINKBAIPATHBIIKO 1 3 Hepena bubnuoreka [JOK
pEHb https://m.edsoo.ru/7f42eaaa
3 Hepens bu6mmoreka [JOK
9 VpaBHeHueBuaa x* = a 1
P A https://m.edsoo.ru/7f42eaaa
10 CBoiicTBaapu(pMeTHUECKUXKBAIP 1 4 Hepens bubnuoreka [IOK
aTHBIXKOpHEU https://m.edso0.ru/7f42d862
11 CBoiicTBaapu(pMeTHUECKUXKBAIP 1 4 Hepens bubnuorexa LIOK
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ATHBIXKOPHEH https://m.edsoo.ru/7f42d862
[TpeoOpa3oBaHme YUCIOBBIX 4 nepens
12 BBEIPAKEHUIN, COIEPIKALINX bubnmorexa LOK
p ’ p https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[TpeoOpa3oBaHme YUCIOBBIX 5 Hegens
13 BBEIPAKEHUIN, COIEPIKALINX bubnmorexa LOK
p ’ p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[TpeobpazoBaHme YUCIOBBIX 5 Hepens
14 BBIPAKEHUH, COJIEpKAIINX bubmorera [JOK
p - COMEpRAtL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeobpazoBaHme YHCITOBBIX 5 Hepens
15 BBIPAKEHUH, COJIEPIKAIINX brbmorexa [TOK
P > codepratt https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHH
16 CrerneHp C MeNbIMITOKa3aTeNIeM 6 Heaens Bubmmorexa [IOK
i https://m.edsoo.ru/7f4354a4
CrannapTHas 3aMch YUCIA. 6 Hepena
Pa3mepsr 00beKTOB
OKpYyXaromero mupa (oT
17 BHSI\}/Z(HTEL HBIX ‘IanTI/IE_I (o) bubmotera [JOK
P A https://m.edso0.ru/7f436098
KOCMHYECKUX 00BEKTOB),
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYKaIoIlleM MUpPE
18 CBoiicTBa CTENEHU C LEIBIM 6 Hepens bubnuoreka [JOK
ImoKas3areyneM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEMEHHU C LEJIBIM 7 HepenAa bu6mmoreka [JOK
MoKa3areyiemM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEMEHHU C LEIBIM 7 HepenAa bu6mmoreka [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f435648
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21 CBoiicTBa CTEIICHH C IEIBIM 7 Hepens bub6mmoreka [{OK
[I0Ka3aTresemM https://m.edsoo.ru/7f43599a
29 CBoiiCTBa CTENEHU C IIEJIBIM 8 Hepena bu6mmoreka [IOK
IIOKa3aTesemM https://m.edsoo.ru/7f435ed6
.. 8 Hepena bubnuoreka IHOK
23 Keazpatibiiitpexen https:// m.edsocI)_.I ru/7f435ed6
.. 8 Hepena bubnunoreka IHOK
24 Kpanpartsiirpexert https:// m.edsocl)_.I ru/7f435ed6
o5 Pasnoxenne kBagpaTHOro 9 Hepenn bubnuorexa [JOK
TpEXUIIEHa HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenne kBagpaTHOro 9 Hepena bubnuoreka [IOK
TpEXUIIEHA HA MHOXKUTEIH https://m.edsoo.ru/7f42fd38
KonTtponpHas padoTa mo TemMam 9 Hepena
27 "KBagparusie kopHu. CTeneHu. Bubnmorexa [JOK
Kpagpatusiiitpexnen” https://m.edsoo.ru/7f42ec80
10 Hepens bubmuoreka IIOK
28 AJrebpantieckasapode https:// m.edso;I ru/7f430382
JonycTuMble 3HaYEHUS 10 Hepens bu6mmoreka [JOK
29 MePEMEHHBIX, BXOAIINX B https://m.edsoo0.ru/7f430382
anreOpanvecKue BhIPOKCHUS
JlonycTuMBble 3HAUYEHUS 10 Hepens bubmuoreka [JOK
30 MePEMEHHBIX, BXOAIINX B https://m.edsoo.ru/7f430382
anreOpanvecKue BhIPKCHUS
31 OcHoBHOECBOICTBOANTeOpanyeck 11 Hepena | bubGmmoreka IIOK
oipoou https://m.edsoo.ru/7f4308e6
% | Copamernenpodei | mimetso s
33 Coxkparenuenpooeit 11 Hepena bu6mmoreka [JOK
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https://m.edsoo.ru/7f430f44

. 12 Hepens bubnuoreka [IOK
34 C 0
ORpateHHEnpobett https://m.edsoo.ru/7f430f44
CnosxeHue, BEIYNTAHUE, 12 Hepena
35 HOXKEHHE U JICTICHUE bubmorexa [TOK
™ . https://m.edso0.ru/7f43128c
anreOpandeckux Ipooei
CnosxeHue, BEIYATAHUE, 12 Hepena
36 HOXKEHHE U JeJIEHUE bubmorexa HOK
™ g . https://m.edsoo.ru/7f4315c0
anredpanveckux Apooei
CriosxeHune, BEIYNTAHUE, 13 Hepensa
37 HOJKEHME U JIeJICHUE bubmorexa HOK
™ a . https://m.edsoo.ru/7f4318c2
anredpanveckux Apooei
CriosxeHune, BEIYNTAHUE, 13Hepens
38 HOXKCHHE U JCIICHUE bubmorexa HOK
™ g . https://m.edsoo.ru/7f431a20
anreOpandeckux napooen
[IpeobpazoBaHue BhIpaKEHUH, 13 Hepena
39 coaeprKaIIuX alreOpandecKue bubmorexa HOK
ACPHatl P https://m.edso0.ru/7f43259¢
npoou
[IpeoOpazoBaHue BhIpAKEHUH, 14 Hepens
40 CoACpIKaIIUX aIreOpandecKue bubmorexa LOK
Acpxa P https://m.edsoo.ru/7f432736
npoou
[IpeoOpazoBaHue BBIpAKESHUH, 14 Hepena
41 COACpIKAIIUX aIreOpandecKue bubmotera [JOK
Aepatt P https://m.edsoo.ru/7f432736
npoou
KonTponpHas pabota o Teme 14 vepens | bubmanoreka [{OK
42
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
15
43 KBagpatHoeypaBHeHUE Hepern | bubmmorexa HOK

https://m.edsoo.ru/7f42eela
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44 HenonnoexkBaaparHoeypaBHEHUE 15wepenn | bubmiorexa LIOK
https://m.edsoo.ru/7f42eela
15 Hepens bubnnoreka [IOK
45 HenonnoekBapaTHOCypaBHEHKE httos://m.e dSO(])_.[ru I7f42ee1a
46 @opMyIIaKOpHENKBAIpaTHOrOypa 16 Hegena | bubmuoteka [IOK
BHCHUS https://m.edso0.ru/7f42f158
47 PopMyITaKOpHENKBAIpaTHOrOypa 16 Hegena | bubmuoteka [IOK
BHEHUS https://m.edsoo.ru/7f42f3f6
48 DopMyITaKOpHENKBAIpaTHOrOypa 16 Hegena | bubnuoteka [IOK
BHCHUS https://m.edsoo.ru/7f42f5a4
17 Hepens bubnunoreka IHOK
49 TeopemaBuera https:// m.edso;I ru/7f42fefo
17 Hepens bubnunoreka IHOK
50 TeopemaBuera https:// m.edso;I ru/7f430076
51 Pemenue ypaBHeHui, 17 Hepena | bBubGmmoteka [JOK
CBOJIAIINXCA K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHui, 18 Hepena | bBubOmmoteka IJOK
CBOJIAIIMXCA K KBaJpPaTHBIM https://m.edsoo.ru/7f43c3d0
53 [IpocTeitmmenpooHo- 18 Hepena | bubmuoteka [[OK
palroOHaAIbHbICYPABHEHUS https://m.edsoo.ru/7f4328c6
54 [IpocteitmmenpooHo- 18 Hepena bu6mmoreka [JOK
panroHalIbHbICYpABHEHUS https://m.edsoo.ru/7f432b6e
Pemenne TekCTOBBIX 3a71a4 C 19 Hepens
55 MTOMOIIIBIO KBaIPATHBIX bubmorexa LOK
. https://m.edsoo.ru/7f42f75c
ypaBHEHUI
Pemienne TEKCTOBBIX 3a4ad € 19 Hepena
56 IIOMOIIBIO KBaI[paTHBIXH ) bubmotera [JOK

YpaBHEHUH

https://m.edsoo.ru/7f42f8f6
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57 KonTtponsHas pabota o Teme 19 Hepena | bubmuoteka [JOK
"KBanpatHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JluneitHoe ypaBHEHHE C IBYMSI 20 Hepens | bubmmoreka [JOK
IIEpEMEHHBIMHU, €ro Ipaduk, https://m.edsoo.ru/7f4301f2

%8 IIPUMEPHI PELICHUs ypaBHEHUN B
LENIbIX YUCIIax
JluneitHoe ypaBHEHHE C IBYMSI 20 Hepens | bubmmoreka [JOK

59 MIEpEMEHHBIMHU, €ro rpaduk, https://m.edso0.ru/7f4301f2
MIpUMEpPHI pEIICHNs ypaBHEHUN B
LENBIX YUCIIaxX
JIuneliHOE ypaBHEHHE C IBYMsI 20Hepena | bubnmoreka [JOK

60 MepEeMEHHbBIMH, €ro rpaduk, https://m.edso0.ru/7f4301f2
MIpUMEpPHI pElIeHNs ypaBHEHUH B
LEJIBIX YUCIIax
Pemenue cucrem AByX TUHEMHBIX 21 Hepensa bu6moreka [IOK

61 | ypaBHeHUil Cc IByMs https://m.edsoo.ru/7f4301f2
NEepPEMEHHBIMU
Pemenue cuctem AByX JTMHEHHBIX 21 Hepensa bu6mmoreka [JOK

62 | ypaBHEHUH C IByMS https://m.edsoo.ru/7f4301f2
HIepEMEHHBIMU
Pemenue cuctem AByX JTMHEHHBIX 21 Hepensa bu6mmoreka [JOK

63 | ypaBHEHMII ¢ ABYMS https://m.edsoo.ru/7f4301f2
HepeMEHHbIMU
[Ipumepsl perieHus: cucTeM 22 Hepena | bubOmuoreka [IOK

64 | HenMHENHBIX ypaBHEHU ¢ AByMs https://m.edsoo.ru/7f4301f2
IIEPEMEHHBIMU

65 IIpumeps! perieHnst cucteM 22 Hepena | bubnuoreka LIOK

HEJIMHENHBIX YPAaBHEHUH C ABYMs

https://m.edsoo.ru/7f4301f2
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NMEPpCMCHHBIMU

I'paduueckast UHTEPIIpETALIS 22 Hepena
aBHEHUSI C IBYMS
66 fé €MEHHBIMU IZI\(/:II/ICTGM Bubmrorexa HOK
P o N https://m.edso0.ru/7f43d6d6
JIMHEUHBIX YPaBHEHUH C JBYMSI
NepeMEeHHbIMU
['paduueckas uaTepHpeTamus 23 Hepena
aBHEHUSI C IBYMS
67 fe) €MEHHBIMU IZII\(/)II/ICTGM Bubnmotexa HOK
P " N https://m.edso0.ru/7f43d6d6
JIUHEWHBIX YPaBHEHUH C JBYMSI
TepeMEHHBIMU
Pemrenye TeKCTOBBIX 3a1ad C 23 Hepensa bu6moreka [IOK
68 o
ITIOMOIIIBIO CUCTEM YPAaBHEHUI https://m.edso0.ru/7f43d6d6
Permrenye TeKCTOBBIX 3a1ad C 23 Hepena bu6moreka [IOK
69 .
MOMOIIBIO CUCTEM YpaBHEHUI https://m.edso0.ru/7f43d6d6
Perrenye TeKCTOBBIX 3a1ad C 24 Hepensa bu6moreka [IOK
70 .
MOMOIIBIO CUCTEM YpaBHEHU https://m.edso0.ru/7f43d6d6
71 YucnoBble HEPABEHCTBA U UX 24 Hepensa bu6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43d6d6
79 UYucnoBble HEPABEHCTBA U UX 24 Hepensa bu6mmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43d6d6
73 Hepasenctso ¢ 25 Hepensa bu6mmoreka [JOK
OJHOMTIIEPEMEHHOU https://m.edso0.ru/7f43d6d6
74 JIuHeliHbIe HepaBeHCTBA C OJTHOM 25Hepena | bubmmorexa [JOK
IIEPEMEHHON U UX pELICHUE https://m.edso0.ru/7f42c692
75 JIuneitHbIe HEPABEHCTBA C OJTHOM 25Hepens | bubnmoreka [JOK
IIEPEMEHHOM U UX PEILIEHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEpAaBEHCTBA C OJHOM 26 Hepensa Bubnnoteka LIOK
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IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/7f42c840

Cucrembl TMHENHBIX HEPABEHCTB

26 HepenA

77 C OJHOM MEPEMEHHON U UX bubnmorexa LOK
8 p https://m.edsoo.ru/7f42cb88
perieHue
CucremMbl TUHEHHBIX HEPABEHCTB 26 Hepena
78 C OJTHOM IIEpEMEHHON U UX bubnmorexa LOK
p https://m.edsoo.ru/7f42cd2c
pereHue
CucreMbl TUHEIHBIX HEPABEHCTB 27 Hepena
79 C OJTHOM IEpEMEHHON U UX bubamoreia LIOK
a P https://m.edsoo.ru/7f42c9e4
pereHue
N3obpaxenune pemeHus 27 Hepenn
80 JINHEIHOTO HEPABEHCTBA U UX bubmmorexa TTOK
p B . https://m.edso0.ru/7f42c9e4
CHCTEM Ha YUCJIOBOW MIPSIMOi
N3obpaxenue pemeHust 27 Hepena
81 JIMHEHHOTO HEPABEHCTBA U UX bubmmorexa T[OK
P . . https://m.edsoo0.ru/7f42c9e4
CHUCTEM Ha YUCJIOBOW MPSAMO
KontpoabHasg paboTta mo Tema 28
HTpPOJIbHAs paboTa 1o TeMam Hepens Bubnvorexa LOK
82 "HepaBeHcTBa.
“n https://m.edsoo.ru/7f433c12
CucremblypaBHEHUT
28 Hepgena | bubmmoreka [IOK
83 ITousitue KIUH
ymxn https://m.edsoo0.ru/7f433c12
84 Ob6nacTh onpeaenecHus u 28 Hepena bu6mmoreka [JOK
MHO>KECTBO 3HAYCHU (DYHKIIHH https://m.edsoo.ru/7f433d84
. 29 Hegena | bubmumoreka [IOK
85 Crioco0bI3a1aHus KLU
A (ymxn https://m.edsoo.ru/7f433d84
29 HepenA bu6mmoreka [JOK
86 I'paduk KIINH
paguKgymi https://m.edsoo.ru/7f433d84
87 CpoiicTBa (QyHKIIUU, UX 29Hepens bu6mmoreka [JOK
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otoOpakeHue Ha rpaduke

https://m.edsoo.ru/7f433d84

88 Urenue 1 NOCTpOCHUE TPAPHUKOB 30 Hepena | bubnunorexa [JOK
byHKIHA https://m.edsoo.ru/7f433d84
[Tpumeps! rpadukoB GyHKIHH, 30 Hepena | bubmmoreka [JOK

89 | oTpaxarommx pearbHbIe https://m.edsoo.ru/7f433d84
MIPOIIECCHI
OYHKIMYU, ONTUCHIBAOLINE 30 HegenA

90 MpsIMYIO U 0OpaTHYIO bubnuorexa [JOK
MIPONOPLUOHAIBHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu

31 HegenA Bubnnoteka LLOK
91 r §
Hrepooa https://m.edsoo.ru/7f434bbc
31 Hepensa bu6moreka [IOK
92 r §
urepoosa https://m.edsoo.ru/7f4343e2
31Hepena | bubmmoreka [JOK
93 r =x2
paguiysKiH y = X https://m.edsoo.ru/7f434572
Oyarmun Y =X2, y = X3, y = VX, 32 Hepensa
94 = |};I|{ f a(biqecxge emz/HHe ’ ) bubmorexa HOK
- TP . p . https://m.edsoo0.ru/7f434d38
YpaBHEHUH U CUCTEM YpaBHCHHI
[ToBTOpEHNE OCHOBHBIX MOHSATUI 32 Hepena
Y METOJIOB KYpCOB 7 U 8 KJIACCOB,
. bubmuoreka [JOK
95 0000111eHHE 3HAHUH /
. https://m.edsoo.ru/7f4371aa
Bcepoccutiickas mpoBepouHas
pabota
Htoroas kKoHTpoJbHas paboTa / 32 Hepena
96 Bceepoccuiickas mpoBepouHas bubmorexa LIOK
P POBEp https://m.edsoo.ru/7f434eb4
pabota
97 [ToBTOpEHNE OCHOBHBIX MOHATUM 33 Hepensa bu6mmoreka [JOK
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1 METOJIOB KypcOB 7 U 8 KJ1acCoB,
o0o01enue 3HaHUH

https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX NOHATUN 33 Hepena
bu6mmoreka [IOK
98 ¥ METOJIOB KypcOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
0000111eHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN 33 Hepena
bubmmoreka [{OK
99 ¥ METOJIOB KypcOB 7 M 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f437510
000011IcHIEe 3HAHMI
[ToBTOpEHNE OCHOBHBIX NOHSATUI 34 Hepena
10 M METOJIOB KYPCOB 7 U 8 KJIacCOB 1 bubmmorexa [TOK
0 FOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IcHIE 3HAHMI
IToBTOpEHNE OCHOBHBIX ITOHATHH 34 Hepens
10 u MeTop OB KypcoB 7 H 8 KI1accoB 1 ’ bubmorexa HOK
1 /OB KYP . ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUIA 34 Hepens
10 M METOJIOB KYPCOB 7 M 8 KJIacCOB 1 bubmorexa HOK
2 /OB KYP . ’ https://m.edso0.ru/7f437858
000011eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KIIACC

Ne KosaunvecTBOoYacoB
o/ Temaypoka Bce KonTpoJbHbIe IIpakTUyeckue I[a:}?:;yq 3HeKTpOHI::::::I;;E:;;SGP%OBaTe
I ro padoThI padoTsbI
ParmmmonansHbIe yncia, 1 Hepens bu6mmorex [IOK
1 MPPALMOHAIIBHBIE YHCIIA, 1 https://m.edsoo.ru/7f43bf66
KOHEYHBIC M OECKOHECUHBIC
JECATUIHBIEC TpoOU
MHoXecTBO 1 Hepena bu6mmorex [JOK
JIEUCTBUTEIBHBIX YUCETT; https://m.edsoo.ru/7f43bf66
2 JeHCTBUTEIIbHBIC UMCIIa KakK 1
OCCKOHCYHBIC ICCITUIHBIC
Ipoou
B3anMHO onHO3HaYHOE 1 Hepena bu6mmorex [JOK
COOTBETCTBUE MEXKIY https://m.edsoo.ru/7f43bf66
3 MHO>KECTBOM 1
JEHCTBUTEIBHBIX YUCET U
MHO>KECTBOM TOYCK
KOOPJIMHATHOM MPsIMOit
CpaBHeHue 2 HepensA bu6mmorex [HOK
JCUCTBUTEIBHBIX YUCE]I, https://m.edso0.ru/7f43bf66
4 aprupMETHUYECKUE TCHCTBUS 1
C JCHCTBUTEILHBIMHU
YHCIIaMU
[TpubmmkEHHOE 3HAUCHHE 2 Hepena bu6mmorex [HOK
5 BEJIMYHUHBI, TOYHOCTH 1 https://m.edsoo.ru/7f43bf66

NpUOIINKEHUS



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66

6 o — 2 Hepens bu6mmorex [IOK
Pyt https://m.eds00.ru/7f43bf66
3 Hepens bu6mmorex [IOK
7 0] eHHueunce
KpyrIeRaeancer https://m.edsoo.ru/7f43bf66
8 [Ipukuaka u orieHka 3 HepensA bu6mmorex [IOK
PEe3yJAbTaTOB BHIYMCIICHUINA https://m.edso0.ru/7f43bf66
9 [Ipukuaka u orieHKa 3 HepensA bu6mmorex [IOK
PEe3yJAbTATOB BHIYMCICHUIA https://m.edso0.ru/7f43bf66
JInHeliHOE ypaBHEHHE. 4 Hepena
10 Perienne ypaBHeHMit bubmaorex LIOK
P J https://m.edsoo.ru/7f43bf66
CBOJIAIMXCS K TUHEHHBIM
JIuHeitHOE ypaBHEHUE. 4 Hepena
11 Pemmenue ypaBHeHnuii bubnmoreka LIOK
oe " https://m.edsoo.ru/7f43c542
CBOISIIUXCS K TUHEHHBIM
KBagpatnoe ypaBHEHHE. 4 Hepenn
12 Pengl)me a}l;I;—ICHI/Iﬁ i bubmmorexa LOK
M3 ’ https://m.edsoo.ru/7f43c542
CBOJISIIIIMXCS K KBaIPATHBIM
KBagparnoe ypaBHEHHE. 5 Hepena
13 Pemilljme a}l;I:-IeHI/Iﬁ i bubmorexa [IOK
P ’ https://m.edsoo.ru/7f43c542
CBOJIAIIMXCS K KBaIpaTHBIM
14 bukBagpaTHbICypaBHEHHS > Hepena bubmorexa HOK
AP P https://m.edsoo.ru/7f43c3d0
15 BukBanpatusieypaBHEHUS > HeAens Eubmorexa OK
AP P https://m.edsoo.ru/7f43c3d0
IIpumeps! perieHus 6 Hepena bubnuoreka [IOK
16 YPaBHEHUH TPETHEH U https://m.edsoo.ru/7f43c3d0

YETBEPTOU CTEICHEN
pa3iIoKEHUEM Ha
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MHOXHTCIIN

[Ipumeps! perieHus 6 Hepena bubnuorexa [JOK
YPaBHEHUU TPEThEN U https://m.edsoo.ru/7f43c3d0
17 4ETBEPTOU CTEIECHEN
pasioKeHUEM Ha
MHOXHUTEIH
18 Pemennenpobno- 6 Hepens bubnunorexa [IOK
palMOHAIBHBIXYPaBHEHU I https://m.edso0.ru/7f43c9b6
19 Pemennenpobno- 7 Hepens bubnunorexa [IOK
palMOHAIBHBIXYPaBHEHU I https://m.edso0.ru/7f43c9b6
20 Pemrenue TeKCTOBEBIX 3a1a4 7 HepenA bu6moreka [IOK
anreOpandeckuM METO0M https://m.edsoo.ru/7f43c9b6
21 Pemrenue TeKCTOBEBIX 3a1a4 7 HepenA bu6moreka [IOK
anreOpandecKuM MeTOI0M https://m.edsoo.ru/7f43c9b6
99 Pemrenue TeKCTOBBIX 3a1a4 8 Hepena bu6moreka [IOK
anreOpandecKuM METOI0M https://m.edsoo.ru/7f43c9b6
KonTtponsHas padota no 8 Hepena
23 Teme "YpaBHEHUS C OJHOM
nepeMeHHon"
24 VYpaBHeHue ¢ 1ByMst 8 Hepena bubmmorexa [JOK
MIePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHHUE C IBYMS 9 HepenA bu6mmoreka [JOK
MePEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
Cucrema 1ByX JIMHEHHBIX 9 Hepena bubnuorexa LIOK
YPaBHEHUH C ABYMS https://m.edsoo.ru/7f43d0b4
26 MEPEMEHHBIMU U €€
peuieHue
27 Cucrema IByX JIMHEMHBIX 9 Hepena bu6mmoreka [JOK
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YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€

https://m.edsoo.ru/7f43d0b4

pereHue
Cucrema IByX JIMHEHMHBIX 10 HepenA bu6mmoreka [{OK
28 YPAaBHEHUU C JBYMS https://m.edsoo.ru/7f43d0b4
MEPEMEHHBIMU U €&
pereHue
Cucrema IByX JIMHEHHBIX 10 HepenA bubmmoreka [IOK
YPaBHEHUH C ABYMsI https://m.edsoo.ru/7f43d0b4
29 IIEPEMEHHBIMU U €€
pereHue
Pemenue cucreM aByx 10 Hepena
30 YPaBHEHUH, OJTHO U3 bubnuoreka [JOK
KOTOPBIX JINTHEHHOE, a https://m.edso0.ru/7f43d23a
Jpyroe — BTOPOU CTENECHU
Pemenue cucreM aByx 11 Hepena
31 ypaBHEHUH, OJTHO U3 bubnuoreka [IOK
KOTOPBIX JIMTHEHHOE, a https://m.edso0.ru/7f43d55a
JIPYroe — BTOPOH CTEMEHU
Pemenue cucreM aByx 11 Hepena bu6mmoreka [JOK
YpaBHEHUH, OJHO U3 https://m.edsoo.ru/7f43d55a
32 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEeHU
Pewrenue cucrem nByx 11 Hepensa bu6mmoreka [JOK
yYpaBHEHUH, OJTHO U3 https://m.edsoo.ru/7f43d55a
33 KOTOPBIX JIMHEIHOE, a
IPYroe — BTOPOH CTENEHU
34 I'padpuueckas 12 Hepena bubnuoreka [IOK

HUHTCpHpCTAllusA CUCTECMbBI

https://m.edsoo.ru/7f43d55a
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YpPaBHEHUH C IByMsI

MIePEeMEHHBIMU
35 Pemrenne TeKCTOBBIX 3a1a4 12 Hepena bu6mmoreka [{OK
aIreOpanvIeckuM crocooom https://m.edsoo.ru/7f43d55a
36 Permrenne TeKCTOBBIX 3a1a4 12 Hepena bu6mmoreka [{OK
aIreOpanvdecKumM crocooom https://m.edsoo.ru/7f43d55a
37 KonTpossHas padora no 13 Hepenn bubnuorexa [JOK
teMe "CucteMbl ypaBHEeHH" https://m.edsoo.ru/7f43d55a
38 UwucnoBbie HEpaBEHCTBA U 13Hepens bubmmoreka [{OK
WX CBOMCTBA https://m.edsoo.ru/7f43d55a
39 UucnoBsle HEpaBEHCTBA U 13 Hepena bubnuoreka [JOK
WX CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeitHbIe HEpaBEHCTBA C 14 Hepens
40 OJTHOY TIEPEMEHHON U MX bubmmorexa IOK
https://m.edsoo.ru/7f43af08
pereHue
JIuHeitHbIe HEPaBEHCTBA C 14 Hepena
41 OJTHOY TIEPEMEHHON U MX bubmmorexa TTOK
https://m.edsoo.ru/7f43af08
pereHue
JIuHeiHbIe HEpaBEHCTBA C 14 Hepens
42 OJIHOU TIEPEMEHHON U MX Eubmorexa HOK
https://m.edsoo.ru/7f43af08
perieHue
CucreMbl JIMHEHHBIX 15 Hepens
43 HEPaBEHCTB C OJTHOM
MIEPEMEHHON U UX PEIICHUE
Cucrembl TUHEHHBIX 15 Hepens bubnuoreka [JOK
44 HEPABEHCTB C OJHOMN https://m.edsoo.ru/7f43af08
MIEPEeMEHHON U UX pelIeHHe
45 CHCTEMBI JIMHEHHBIX 15 Hepena bu6mmoreka [JOK
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HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX pELICHUE

https://m.edsoo.ru/7f43af08

46 KBagparHble HepaBeHCTBaA U 16 Hepens bubnuorexa [JOK
UX pELECHHE https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBaA U 16 Hepena bubnuorexa [JOK
UX pELICHHE https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBa U 16 Hepena bubnuorexa [JOK
UX pELECHHE https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U 17 Hepenn bubnuorexa [JOK
UX pELIECHHE https://m.edsoo.ru/7f43b5a2
50 KBanpaTHbie HepaBeHCTBA U 17 Hepens bu6moreka [IOK
UX pELIECHHE https://m.edsoo.ru/7f43b5a2
I'padmueckas 17 Hepena
51 HWHTEpHpeTaIis HEPABEHCTB bubnuoreka [IOK
Y CHUCTEM HEPABEHCTB C https://m.edso0.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'paduueckas 18 Hepena bubnuorexa [JOK
59 WHTEpHpeTaIys HEPaBEHCTB https://m.edsoo.ru/7f43b098
U CHCTEM HEPABEHCTB C
JBYMS IEpEMEHHBIMU
53 KonTtponbHas padoTa no 18 Hepens bubnuoreka [JOK
teme "HepaBencTra" https://m.edsoo.ru/7f43b098
54 Ksanparuunas ¢pyskuus, eé 18 Hepena bu6mmoreka [JOK
rpaduk U CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBagpatuunas QyHkius, eé 19 Hepena bubnuorexa [IOK
rpaduK U CBOMCTBa https://m.edso0.ru/7f439842
56 KBagpatuunas QyHkus, eé 19 Hepena bubmmorexa [JOK

rpaduK U CBOMCTBa

https://m.edsoo.ru/7f4399b4
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[Tapaboia, KOOpAMHATHI

19 Hepena

57 BEPIIMHBI TapadOoJIbl, OCh bubmiorexa HOK
p p ’ https://m.edsoo.ru/7f439eb4
CUMMETPUHU N1apaboJIb
ITapabosa, KOOpIMHATEI 20 Hepena
58 BE pHII/IHI)I mna aléinm 0Chb ’ bubmorexa HOK
P P ’ https://m.edsoo.ru/7f43a03a
CUMMETPHUU TTapadoJIbl
ITapabona, KOOpPAUHATEI 20 Hepensa
59 BE pHII/IHI)I na arg(l)nm 0oCh ’ bubmmorexa [TOK
p p ’ https://m.edsoo.ru/7f43alac
CUMMETPHUU TTapaboJIbl
ITapabona, KOOpIMHATEI 20 Hepena
60 BE pHII/IHH mna aléiﬂm 0oCh ’ bubmmorexa TTOK
p p ’ https://m.edsoo.ru/7f43a31e
CUMMETPHUH TTapaboJIbl
ITapabona, KOOpIMHATEI 21 Hepensa
61 BE pI_HI/IHBI na algcl)nbl 0oCh ’ bubmorexa TOK
P P ’ https://m.edsoo.ru/7f43a526
CUMMETPHUH TTapaboJIbl
[Tapabomna, KoOpIUHATHI 21 Hepena bubnuorexa [JOK
62 BEpIINHBI Tapab0JIbI, OCh https://m.edsoo.ru/7f43a526
CUMMETPHH T1apaboJIbI
I'paduxudynkmuit: y = kx, y 21 Hepena bubnuoreka [JOK
63 = kx + b, y=k/x, y=x3, y=vX, https://m.edso0.ru/7f43a526
y=Ix]
I'padbukudynkuumii: y = kx, y 22 Hepena bubnuoreka [JOK
64 = kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/7f43a526
y=Ix]
I'papuxudynkumii: y = kx, y 22 Hepena bubnuoreka [IOK
65 = kx + b, y=k/x, y=x3, y=vX, https://m.edso0.ru/7f43a526
y=|X|
66 I'papuxudynkuuii: y = kx, y 22 Hepena bubnuoreka [IOK
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= kx + b, y=k/x, y=x3, y=vX,
y=Ix]

https://m.edsoo.ru/7f43a526

I'papuxudynkumii: y = kx, y 23 Hepena bubnuorexa [JOK

67 = kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/7f43a526
y=Ix]
I'papuxudynkumii: y = kx, y 23 Hepena bubnuorexa [JOK

68 = kx + b, y=k/x, y=x3, y=vX, https://m.edso0.ru/7f43a526
y=Ix]

69 KonTpossHas pabora no 23 Hepena bubnuorexa [JOK
teme "@yHKiun" https://m.edsoo.ru/7f43ab84

70 TloHsATHEYnCIIOBOMUIIOCIIEIOB 24 Hepensa bu6moreka [IOK
aTENbHOCTH https://m.edsoo.ru/7f43e6c6
3amanne 24 Hepensa

71 MMOCIEA0BATEILHOCTH bubnuorexa [JOK
peKyppeHTHOM popmysoit u https://m.edsoo.ru/7f43ebda
dhopmyoit N-ro uieHa

7 Apudmernueckas u 24 Hepena bu6nuorexa IIOK
reoMeTPUYECKasIPOrPECCUuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u 25 Hepena bubnuorexa [JOK
reoMeTpUUYECKasIPOrPeCCUuu https://m.edsoo.ru/7f43f3b4
®opmysbl N-ro YjaeHa 25 Hegenn
apudmeTnyeckoil u

74 rzoi)eTquecxoﬁ bubmorexa HOK

N https://m.edsoo.ru/7f43f58a

MIPOrPeCCUit, CyMMBI MEPBBIX
N 4JIEHOB
dopmynsl N-To quIeHa 25 Hegenn BuGorexa LIOK

75 apu(pMeTHYeCKOn u

reoOMEeTPUYECKON

https://m.edsoo.ru/7f43ef2c
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IIPOrpeCCuil, CyMMBI IIEPBBIX
N YWICHOB

76

@opMyIIbl N-To 4iIeHa
apudmeTnuecKoit u
r€OMETPUYECKOU
IIPOTPECCUil, CyMMBI ITIEPBBIX
N WICHOB

26 HegenA

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f0c6

77

@opMyItbl N-TO 4IeHa
apupMETHYECKON U
F€OMETPUYECKON
MIPOTPECCUM, CyMMBI ITEPBBIX
N WICHOB

26 HegenA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyItbl N-To 4IeHa
apupMETHIECKON U
reoMeTpUYECKON
MPOrPECCUil, CYMMBI MEPBBIX
N 4JIeHOB

26 HegenA

bu6moreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenune 4wieHoB
aprupMETHIECKON U
reoMEeTPUUYECKOMI
MpOrpeccuit TOukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

27 Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0

80

N300paxkeHue 4ieHoB
apudmeTnyeckoil u
reOMEeTPUUECKON
MPOrpeccuil TouKamMu Ha
KOOPJAMHATHOMU MJIOCKOCTH

27 Hepens

bubmuoreka [JOK
https://m.edsoo.ru/7f43f8a0

81

JInHelHbIN N
3KCIOHEHIMAIBHBINPOCT

27 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/7f43f8a0
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82 COKHBICTIPOLICHTE! 28 Hepens bub6mmoreka [{OK
https://m.edsoo.ru/7f43fe0e
28 Hegens bu6mmoreka [{OK
83 10K HBICIPOLICHTE! https://m.edsoo.ru/7f4401a6
KoHnTpospHas padbora 1mo 28 Hepenn
84 teme "HuciioBbie bubmiorexa HOK
" https://m.edso0o.ru/7f4404f8
ITOCJICI0BATEILHOCTH
[ToBTOpEenue, 06001IIEHNE U 29 Hepensa bubmmoreka [IOK
CHCTEeMaTH3aIus 3HaHU. https://m.edsoo.ru/7f4404f8
85 3anuce, cpaBHEHUE,
JIEHCTBHS C
JIEMCTBUTEIILHBIMU
9HCIIaMH, YHCIIOBAsI IpsMast
[ToBTOpEeHUE, 0600IIEHNE 1 29 Hepena bu6moreka [IOK
CUCTEeMaTU3als 3HaHHM. https://m.edso0.ru/7f440418
86 [IpoueHTHI, OTHOIIEHUS,
MPOTIOPITUN
[ToBTOpEeHME, 0600IICHNE 1 29Hepens bu6mmoreka [JOK
CHCTEMAaTH3alLMsl 3HAHUIA. https://m.edso00.ru/7f4404f8
87 Oxpyraenue, mpuoOIMKEHUE,
OIICHKA
[ToBTOpEHME, 000OIICHNE 1 30 Hepensa
88 CcHUCTeMaTu3alysl 3HAHHH. bu6mmoreka [JOK
Pertenne TeEKCTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apru(PMETHIECKUM CIIOCOOOM
[ToBTOpEHue, 06001EeHNE U 30 Hepena
89 CUCTEMaTHU3alus 3HAHWUM. bubnmoreka [JOK

Pemenne TekcToBBIX 33124
apu(pMETHYECKIM CIIOCOO0M

https://m.edsoo.ru/7f443cd4
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90

[ToBTOpEHue, 0600MICHNE U
CHCTeMaTH3alus 3HaHUH.
Pemenne TeKCTOBBIX 3a4a4
apu(METHIECKUM CTIOCOOOM

30 HepenA

bubmuoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06o0OIICHNE U
CHUCTEMaTU3alrs 3HaHH.
[TpeobpazoBanue
anreOpandecKux
BBIPOKEHUH, TIOTTYCTUMBIC
3HAUCHUS

31 HepenA

bubmmoreka [{OK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHuE, 0600IIEHNE 1
CHCTEMAaTH3aIHs 3HAHWH.
[IpeobpazoBanue
anreOpandecKux
BBIpKEHUH, IOMTyCTUMBIC
3HAYCHUSA

31 HegenA

bu6moreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEeHUE, 0600IIEHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobpazoBanue
anreOpanvecKux
BBIPKCHUH, TOMTyCTUMbIC
3HAYCHUS

31 HegenA

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpEHME, 000OIICHNE 1
cUcTeMaTH3aIlHus 3HAHUM.
[IpeobpazoBanue
anredpanvdecKux
BBIPKEHUH, TOTYCTHUMbIE
3HAYEHUS

32 Hepens

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHue, 06001IeHNE U

32 Hepens

bu6mmoreka [JOK
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CUCTEMaTU3alus 3HAHUHN.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIHA

https://m.edsoo.ru/7f444c56

[ToBTOpenue, 06o0OIICHNE U 32 Hepenn
CHCTEeMaTH3aIus 3HAaHUI.
96 OyHKIMH: TOCTPOCHHE, brbmmorexa [OK
N https://m.edsoo.ru/7f444t44
CBOMCTBA M3YUCHHBIX
byHKIINN
[ToBTOpEeHUE, 0600IIEHNE 1 33 Hepensa
CHCTEeMaTH3aIis 3HAaHUH.
97 OYHKINU: TIOCTPOCHHE, brbmorexa [TOK
N https://m.edsoo.ru/7f44516a
CBOMCTBA M3YYCHHBIX
byHKINN
[ToBTOpEeHUE, 0600IIEHNE 1 33 Hepensa
CHCTEMAaTH3aLMs 3HAHMIA.
98 DYHKIUU: IOCTPOCHHUE, bubmorera [JOK
. https://m.edsoo.ru/7f4452e6
CBOMCTBA M3yYEHHBIX
byHKIIUN
[ToBTOpEeHME, 0600IICHNE 1 33 Hepensa
99 CHCTEMAaTH3alLMsl 3HAHUIA. bubnuoreka [JOK
I'paduaeckoe permenue https://m.edso0.ru/7f445516
yYpaBHEHUH U UX CUCTEM
[ToBTOpEHME, 000OIICHNE 1 34 Hepens bu6mmoreka [JOK
10 cUCTEMAaTH3alUs 3HAHUMN. https://m.edsoo.ru/7f445516
0 I'paduueckoe penieHue
yYpaBHEHUH U UX CUCTEM
10 HToroBaskoHTpoIbHASIPA0O 34 Hepensa bu6mmoreka [JOK
1 Ta https://m.edso0.ru/7f445516
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10 O06o0611eHNE U 1 34 Hepensa bu6moreka [JOK
2 CHCTEMAaTH3AMA3HAHUN https://m.edsoo.ru/7f445516
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f445516

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

KO}IHPOBepﬂ6MOF0pe3yJ1bTaTa

IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYMCIIEHUSA

1.1

BrInonHATh, coueTas yCTHbIE U MUCbMEHHBIE TPUEMBI,
apudMeTHYeCKue JICUCTBUS C  PallMOHAIBLHBIMHU

qucjiaMu

1.2

Haxomute  3HaueHWs  YUCIOBBIX  BBIPAKEHUH,
NPUMEHSTh Pa3HOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCIICHUS]  3HAYEHMH  JIPOOHBIX  BBIPAXKEHUIA,

cojiepKaniux OOBIKHOBEHHBIC U JIECATUYHBIC TpOOH

1.3

[TepexomuTs OT OAHOW (OPMBI 3amMCH YUCET K
Ipyroi (mpeoOpa3oBbIBaTh JIECATUYHYIO JIpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JCCATUIHYIO IPOOb)

1.4

CpaBHI/IBaTB " yIopsaao4uBaTh paliliOHAJIbHBIC YKUClIa

1.5

OkpyrasTeuncia

1.6

BbImonmHAT,  NOPUKUAKY HM  OLEHKY pe3ylbTara
BBIYHCIICHUH, OLICHKY  3HaueHUui YHCIIOBBIX
BBIpOKEHUH.  BBIMOTHATHACHCTBUACOCTETICHAMH  C

HAaTypaJIbHbBIMUIIOKA3aTCIIsIMU

1.7

HpI/IMeHHTL IIPpU3HAKKW OCIIMMOCTH, Pa3JIOKCHUC Ha

MHOKHTCJIN HATYPAJIbHBIX YUCCII

1.8

Pemats IMPAKTHUKO-OPUCHTUPOBAHHBIC 3aaa4du,
CBsA3aHHBIC C OTHOIICHHUECM BCJIIMYHH,
MMPpONOpHUUOHATIBHOCTBIO BCJIIMYHH, MMpoUCHTaMU,
HHTCPHNPCTUPOBATL PC3YIIbTAThl PCHICHUA 3adad C

y4€TOM OrpPaHUYEHUN, CBA3AHHBIX CO CBOMCTBaMH




paccMaTpuBaeMbIX 0OBEKTOB

AnreOpanyecKHEeBbIPAKCHHS

2.1

Hcnonp3oBath anreOpandeckyrd TEPMUHOJIOTHIO U
CHUMBOJIUKY, INPUMEHATh €€ B IPOLECCE OCBOCHUS

yuebHOro Marepuana

2.2

HaxomuTe 3HavueHusi OYKBEHHBIX BBIPAKCHHN NpHU

3aIaHHbIX 3HAYCHHUAX IIEPEMCHHBIX

2.3

BrimonHsaTe mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B
MHOTOYIEH TPHUBEJICHUEM TIOJOOHBIX CIIaraeéMbIX,

pacKpbITHEM CKOOOK

24

BBINONHATE YMHOXKEHUE OJHOWICHA HA MHOTOWIECH U
MHOTOYJICHAa Ha MHOTOWIEH, MPUMEHSTH (OPMYJIBI

KBaapaTa CYMMEI U KBaJgpaTa pa3HOCTH

2.5

OcylecTBIsATh  pa3jioKEHUE  MHOTOYIEHOB  Ha
MHOKUTEJIM C TIOMOIIbIO BBIHECEHHUS 3a CKOOKHU
o0IIero MHOXHUTENs, TPYNIUPOBKH  ClIaraeMbiX,

npUMeHEHUs GOPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

[IpumensTb npeoOpa3oBaHMs MHOTOYJICHOB IS
pelieHusT  pa3IM4yHBIX  3aJad M3 ~ MaTeMaTHKW,

CMEXHBIX NPEAMETOB, U3 pealbHON MPAKTUKU

2.7

Hcrnons30BaTh CBOMCTBA CTEICHEH C HaTypaJIbHbIMHU

IIoKa3aTejIAMHu JIJIs Hp606pa3OBaHI/I5[ BBIpa}KCHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

3.1

Pemiate nuHeliHbIe ypaBHEHUS C OJHON MEPEMEHHOM,
OpUMEHsIsT T[paBWia IepexoJa OT  HCXOJHOTO
ypaBHEHUs K paBHOCHIbHOMY emy. [IpoBepsTs,

ABJICTCAIINYNCIIOKOPHEMYPABHCHU AL

3.2

[IpumensaTe rpaduyeckre METOIbl MPU  PELICHUH

JIMHEHHBIX YPAaBHEHUHN U UX CUCTEM

3.3

HOI[6I/IpaTL IIPUMCPLL  IMIap YHCCI, ABJIAIOMNINXCA
peHICHUCM JINTHEWHOTO YpaBHCHUA C ABYMS

MEPpEMCHHBIMU

3.4

CtpouTh B KOOPAMHAaTHOM IUIOCKOCTH TIpaduk

JIMHENHOTO YpaBHCHUA C [OBYMs TICPEMCHHLIMU;




HOJIB3YACh TPaUKOM, MIPUBOAUTH IPUMEPHI PELICHUS

YpaBHEHUS

3.5

Pemware cucremsl ABYX JIMHEMHBIX YpaBHEHUH C

ABYyMA ICPEMCHHBIMU, B TOM YUCJIC rpa(bnqecm/l

3.6

CocraBisaTh M peliaTh JIMHEHHOE ypaBHEHUE WIN
CUCTEMY JIMHEHHBIX YPaBHEHHUU IO YCIOBHIO 3a/1a4H,
WHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM

3a/1a4M MTOJYYEHHBIN pe3ynbTaT

Koopnunats! u rpapuku. ®yHkuuu

4.1

N300paxkaTh Ha KOOPAMHATHOM MpPSAMOW TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpPJAWHATaM, Jy4H,
OTPE3KHM,  HWHTEpBaJlbl,  3allUCHIBaTh  YHUCIIOBBIE

MIPOMEXKYTKH Ha anreOpandeckoM s3bIKe

4.2

OtMmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO

3aIaHHBIM KOOpAHWHAaTaM

4.3

Crpouts rpaduku JuHEHHbIX ¢GyHKIHUE. CTpouth

rpaduk QyHKIHM Yy = [X|

4.4

OnuceiBaTh € TOMONIBI0  (DYHKIUHA  W3BECTHBHIE
3aBHCHUMOCTH MEXIY BEJIMUYUHAMU: CKOPOCTb, BPEM,
paccTosHMe,  1LIEHY,  KOJIUYECTBO,  CTOMMOCTD,

MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI

4.5

Haxonute 3HaueHue GyHKIUU 1O 3HAYCHUIO €&

aprymeHra

4.6

[Tonumatrs rpaduyeckuii cnoco® MpencTaBiICHUS U
aHaym3a uH(popMalum, W3BJIEKATh u
UHTEpIpEeTHpoBaTh HUH(OpManuio U3 TpaduKoB

PEAJIbHBIX ITPOICCCOB U 3aBUCUMOCTEH

8 KUIACC

KoanposepsiemoropesyabTara

IIpoBepsiemble npeAMeTHBIEC Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrPaMMBbI
OCHOBHOT0 0011ero 00pa3oBaHus

Yucia U BEIYUCICHUS




1.1

Hcnonb3oBaTh  HAyalibHbIE  NPEACTABICHUS O
MHOKECTBE JICMCTBUTEIIbHBIX YMCEN JJISl CPABHEHUS,
OKpYTJICHUS Hu BBEIYHMCIICHUH, n300paxkarhb
JICWCTBUTEIIbHBIE YHCIIA TOYKAMU HA KOOPAMHATHOM

IpsIMOI

1.2

[TpumensaTh MoHATHE apU(HMETHUECKOTO KBAIPATHOTO
KOpHs1, HAXOJUTh KBAJpaTHbIE KOPHU, UCIOJb3Ys IIPU
HE00X0MMOCTHU KAJIBKYJIATOD, BBIITOJIHATH
npeoOpa3oBaHus BBIPAXKCHUIA, COJIepaKaIInX

KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcnonp30Bare 3amucu OOJBIIMX W MAaJBIX YHCEN C

MOMOMUIBIO JECATUYHBIX JIpo0eil u creneHei uncna 10

AnrebpandecKueBbIpaXKEHH

2.1

[IprMeHATh MOHATHE CTENEHHU C LENBIM MOKA3aTeseM,
BBITTOJIHATH npeoOpa3oBaHus BBIPOKECHU,

COJACpKAMUX CTCIICHU C LCJIBIM IMOKAa3aTCJIEM

2.2

BrIoaHaTs TOKIECTBEHHbBIE npeoOpazoBaHUs
palMoOHAIBHBIX BBIPAKEHWH HA OCHOBE IIPABHII
JNEUCTBUIM HaJ MHOTOYJICHAMH W alreOpanvecKuMu

IpOOsSMH

2.3

PaCKJ'IaI[BIBaTB KBaZ[paTHBIfI TpéX‘lJ’ICH Ha MHOKHTCIIN

2.4

[IpumensiTb  mpeoOpa3oBaHUSl  BBIPAKEHUN A
pellleHus  pa3IUYHbIX 3a7ad W3  MaTeMaTuKH,

CMCKHBIX IPEAMETOB, U3 pCaHBHOﬁ IMPaKTUKH

ypaBHeHI/IH 1 HCPpaBCHCTBA

3.1

Pemarts J'IPIHCfIHLI@, KBaJApaTHBIC YpABHCHUA U
paluOHAJIBHBIC YpAaBHCHUA, CBOIAIIUCCA K HUM,

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMEHHBIMU

3.2

[IpoBoauTh mpocTeime UCCIeI0BaHus YPABHEHUN U
CHCTEM YpPaBHEHUW, B TOM YHCIE C NPUMEHEHHUEM
rpaduueckux mpeacTaBieHui (yCTaHABIUBATh, UMEET
U ypaBHEHUE WJIM CUCTEMA YPAaBHEHUU pELICHMS,

€CJIM UMCECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoauts OT clOBECHOM (OPMYIHUPOBKH 3a7a4H K




e€ anreOpandecKoil MOJIENIN ¢ MOMOIIBI0 COCTaBJICHUS
YpaBHEHHUS WIH CHUCTEMBI YpaBHEHHI,
HHTCPIPCTUPOBATL B COOTBCTCTBHU C KOHTCKCTOM

3a/1a4y ITOJIY4YECHHBIN pe3ynbTaT

3.4

[IpumeHATh CBOWCTBA YHUCJIOBBIX HEPABEHCTB JUIS
CpaBHEHUs, OLICHKH, PEIIATh JIMHECWHbIE HEPABEHCTBA
C OJHOM TMNEPEMEHHOW H HUX CHUCTEMbI, JaBaTh
rpauUecKy0 WIUTIOCTPAIIMI0 MHOXXECTBA PELICHHM

HEPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[Tonumath ¥  WCHOJIL30BaTh  (PYHKIIMOHAIHHBIC
IIOHATHUA n SA3BIK (TepMI/IHBI, CHMBOJIMYCCKUEC
0003Ha4YeHUsI), OMPENENATh 3HaueHue (YHKIUH IO

3HAYEHUIO  apryMeHTa,  OMNpeaesaTb  CBOMCTBa

byHKIMH 110 €€ rpaguKy

4.2

Crtpouts rpaduku 31eMeHTapHbIX QYHKINN BUA!
y=k/x

y=k/x )y =x?, y = X3, y = |x|, onmcbIBaTh CBOWCTBA
YUCIOBOU (PYHKIHMH TI0 €€ rpaduKy

9 KJIACC

Koanposepsiemorope3syabTara

IIpoBepsiemble IpeAMeETHBIEC Pe3yJIbTAThI
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMBbI
OCHOBHOT'0 00111€r0 00pa30BaHMs

1 Yucna u BBIYUCICHUS
11 CpaBHMBaTh M YNOPSJIOYMBATH palMOHAJbHBIE U
. UppalnroHaIbHbIE YUCIIa
1.2 BoinonsaATe apupmMeTHIeCcKHe NEeUCTBUS c




paluoOHaJIbHBIMU  YUCJIIaMHU, COUYCTasA YCTHBIC U
INMCHbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHHUA C

HppauOHAJIbHBIMU YU CJIaMU

1.3

Haxonuts 3HaYCHUA CcTelleHen C EeJILIMHA
MOKa3aTeJsIMA M KOPHEH, BBIYHUCIATh 3HAYCHHUS

YHUCJIOBBIX BI)Ipa)KeHI/H\/JI

1.4

OKpyriisiTb  NEHUCTBUTENBHBIE YHWCIA, BBIIOJHSITH
NPUKUAKY  pe3ysibTaTa  BBIYUCICHHUM,  OLEHKY

YHUCJIOBBIX BI)Ipa)KeHI/H\/JI

YpaBHEHHS U HEPABEHCTBA

2.1

Pemrare nuHENHBIE W KBaJpaTHbIE ypaBHEHUS,
YpaBHEHUs, CBOJAIIMECS K HUM, IpocTeumune

JPpOOHO-pallMOHAIBHbBIE YPaBHEHUS

2.2

Pemrate cuctempl JBYX JIMHEHHBIX YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU U CHCTEMBI JIByX YPaBHEHHH, B

KOTOPBIX OAHO YPAaBHCHHUEC HE ABJIACTCA JIMHEHHBIM

2.3

Pemrate  TeKCTOBBIE  3a1a4d anreOpanyecKum
crocoOOM C MOMOIIBIO COCTABJICHUS YpaBHEHUS WIIH

CUCTEMBI JIBYX YpaBHEHHI ¢ IBYMsI IepEMEHHBIMU

2.4

[IpoBOIUTH MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUN U
CUCTEM YypaBHEHHUH, B TOM 4YHCIIE C MPUMEHEHHEM
rpaduueckux IpeJICTaBICHUH (Hampumep,
yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WU CUCTEMa

ypaBHeHI/Iﬁ peUICHMs, €CIIN UMECT, TO CKOJ'IBKO)

2.5

Pemarts JINHEHHBIE HCPABCHCTBA, KBaApaTHLIC
HCpPaBCHCTBA, I/1306pa)KaTI> PCUICHHUC HCPABCHCTB Ha
YHCII0BOM HpﬂMOﬁ, 3aIllMCbIBATL PCHICHUC C ITIOMOIIBIO

CHMMBOIJIOB

2.6

Pemate cucTemMbl JIUHEWHBIX HEPAaBCHCTB, CHCTCMBbI
HCPABCHCTB, BKIIIOYAIOMINUEC KBAAPATHOC HCPABECHCTBO,
H306pa)I(aTL peIICHUC CUCTCMblI HCPABCHCTB Ha

YHCIOBOM HpHMOﬁ, 3aIlMMCbIBATh PCIICHUC C MOMOIIBIO




CHMBOIJIOB

2.7

Hcnons3oBars HEpaBeHCTBA  IIPpU  PEILIECHUU

PA3IMYHBIX 3a4a4

DOyHKIMU

3.1

Pacno3naBate  (QyYHKIOMH  W3YYEHHBIX  BHUJOB.
[Ioka3piBaTe  CXEMaTUYECKM  paACIOJIOKEHUE  Ha
KOOPAWHATHOH TIOCKOCTH rpadukoB QyHKINN BHIA:
y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucuMOCTH OT

3HAYCHU KOA3(PPUIIMEHTOB, OMNUCHIBATH CBOMCTBA

byHKIUH

3.2

[loka3blBaTh  CXEMaTHYECKH  paCIOJIOKEHHWE Ha
KOOPJMHATHOM TIOCKOCTH IpapukoB QyHKIMI BUaa Y

= VX, Y = |X| ¥ onMCBIBATL CBOMCTBA KITHH
VH

3.3

Crpoutrb u wu300paxkaTb CXeMaTU4YeCKH TIpaduku
KBaJpaTUYHBIX  (YHKUMH, ONUCHIBATH CBOWCTBA

KBaJPAaTUYHBIX (QYHKIHH 10 UX rpadukam

3.4

Pacnio3naBath kBagpatnuHyio GyHKIUIO 10 (hopmye,
NPUBOJUTE TIPUMEPHI KBAJIPAaTHYHBIX (QYHKIUH ©3

peaNbHOM XU3HU, PU3UKH, TEOMETPUU

Apudmernueckas U reOMETPUUECKASIPOTPECCUH

4.1

Pacno3naBate apupMeTHUECKYI0 U TF€OMETPHUYECKYIO

IIPOrpeCCuu Ipu pa3HbIX crocobax 3aJaHHus

4.2

BbINONHATE BBIYHMCICHUS C UCIIOJIb30BaHUEM (HOPMYIT
N-ro uieHa apuMeTUYecKOW M TeOMETPUYECKOU

nporpeccnﬁ, CYMMBI IIEPBLIX N YIICHOB

4.3

I/I306pa)KaTL YJICHBI ITOCJICA0OBATCIbHOCTH TOYKAMU Ha

KOOpHHHaTHOﬁ IIIIOCKOCTH

4.4

Pemats 3aJaa4u, CBsA3aHHBIC C YHCJIOBBIMH
noCiaca0BaTCIIbHOCTAMHM, B TOM 4YHCIIC 3agadyd M3
peaanoﬁ KU3HHU (C HCIOJIb30BAHUEM KAJIBKYJIATOPA,

U(PPOBBIX TEXHOJIOTHIT)




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMbliid/IeMeHTCONEPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEPEXO] OT OJHON (OpPMBI 3arucU
1.1 npobeit k gapyroi. IloHsTHepalMOHATIBHOTOYMCIIA, 3allUCh, CPAaBHEHHE,
yIOPSA0YMBAHUEPALMOHATIbHBIXUHCET

19 Apudmernueckue IEHCTBUS C pallMOHAIBHBIMM yuciiaMu. Perienue 3anau u3
' peaibHOM MPAKTUKHU HA YacTH, Ha IpOOHU

13 CreneHb ¢ HaTypaJbHBIM [IOKa3zaTeJeM: OIpeaeeHne, mpeodpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMNpE/IENIEHNUs, 3aIUCh OOJIBIINX YHCE

14 [IpoueHTsl, 3anKch MPOLIEHTOB B BUJIE JpoOU U IpoOH B BUJE NPOIeHTOB. Tpu
' OCHOBHBIC 3a/1a4¥ HA ITPOLIEHTBI, PEIICHUE 33134 U3 PEaJIbHOU ITPAKTUKU

15 IIpumeHeHMEe  NPU3HAKOB — NEIMMOCTH, PA3JIOKCHHE HA  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl

16 PeanbHple  3aBuUcMMOCTHM, B TOM  uMciae npsmMas M oOparHas
' IIPONIOPLIMOHAIIBHOCTH

2 AnreOpandecKUeBBIPAXKEHUS

21 IlepemeHHblE,  YKMCIOBOE  3HAYEHHE  BBIPDAKEHUSA C  IIEPEMEHHOM.
' JlonmycTHMBIE3HaYECHUSTIEPEMEHHBIX

25 [IpencraBneHne 3aBUCUMOCTH MEXKJYy BeIMYMHAMU B BUAE (HOPMYIIBL.
. Brruucnenusinodopmynam

23 [IpeoOpa3oBaHnue  OYKBEHHBIX  BBIPXEHMH,  TOXAECTBEHHO  paBHbIC
' BBIPAKEHUS

2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [T0OKA3aTEIEM

25 Opnounensl 1 MHOrowieHsl. CreneHp MHorouwieHa. CIllo’KeHHE, BBIYMTAHUE,
' YMHOKEHUEMHOTOUYJICHOB

26 @opMysbl COKPALEHHOTO YMHOKEHUS: KBAapaT CYMMbI M KBaJpaT pPa3HOCTH.
' ®dopMmynapa3HOCTUKBAIPATOB. Pa3iiokeHNEMHOTOUJIEHOBHAMHOXKHUTEIN

3 YpaBHeHU




VYpaBHeHHe, KOpEHb YypaBHEHHUs, MpaBWiIa MPeoOpa3oBaHUsA YpaBHEHHUS,

3 PaBHOCHUIIBHOCTb YPaBHEHUM
3.2 JluHeiiHOe ypaBHEHME C OJHOM MEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOTO
. YpaBHEHUS, PEIICHUE JINHEUHBIX YPaBHEHUU
33 CocraBieHue ypaBHEHMI MO YCIOBHIO 3ajaud. PenieHue TEKCTOBBIX 3ajad C
' IIOMOIIIBIO YPABHEHUHN
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema AByX JHMHEWHBIX YpaBHEHUH € JByMsl IepeMeHHbIMH. Pemienue
3.5 CUCTEM yYpaBHEHHI crocooom MOICTAaHOBKHU.
[IpumepbIpeneHUATEKCTOBBIX3a/1a4 C TIOMOIIBIOCUCTEMYypPaBHEHU I
4 Koopaunats! u rpapuku. OyHxinuu
4.1 KoopaunararouknHanpsamon
42 Yucnossle mpomMexyTkH. PaccTosiHe MeXay ABYyMs TOYKAMH KOOPJIMHATHOMN
' NpAMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu Oxu Oy. AGcumcca w opauHAaTa
' TOYKU HAa KOOPJAMHATHOM IIOCKOCTH
a4 [Ipumepsr rpadukoB, 3amaHHBIX (popmynamu. Urenwe TpaduKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk dpyakiuu. CBoiicTBa QyHKITUN
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynkouu y = [X|
A7 I'paduueckoe pemieHUE JTUHEHHBIX YpaBHEHWH MW CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMbliidjIeMeHTCOEPKAHUS
1 Yucna v BBIYUCIICHUS
11 KBangpatHblif kopeHb u3 uyucna. [loHatue 00 wuppanMoOHAIBHOM YHCIIE.
. JlecATHUHBIETTPHOTMKEHUSIMPPALIIOHAIBHBIXUUCEIT
CpoiicTBa apu(MeTHUECKUX KBAJpaTHbIX KOPHEH M UX NpPUMEHEHHEe K
1.2 peoOpa3zoBaHUIO YHCIIOBBIX BBIPAYKEHUN U BBIUNCIICHUSIM.
JleicTBUTENBHBICUHCIIA
1.3 Crenens ¢ 1enbIM NOKazaresneM U €€ cBoiicTBa. CTaHIapTHasA3aIUChUUCIIa




2 AunreOpandecKHeBbIPAKCHUS
2.1 KBagparHslii TpEXUIEH, pa3sIoKEHUE KBAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou
2.3 Crnoxenue, BBIYMUTAHHE, YMHOKEHHE, JICJICHNE allreOpandecKkux qpooeit
24 PannonanbHbIe BbIpaKE€HUS U UX TIpeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHme, ¢(opmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
' TeopemaBuera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [pocTeiimmenpoOHO-paOHATEHBICYPABHEHU S
I'paduueckas wHTEpIIpETals YpaBHEHUH C JABYMSI NIEPEMEHHBIMH U CHCTEM
3.4 JIMHENHBIX YpaBHEHUI c IBYMS [IEPEMEHHBIMU.
[TpumepbipenIeHNACUCTEMHETNHEMHBIXYPABHEHHH C JBYMSIIEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoOom
3.6 UmrcnoBble HEPaBEHCTBA U MIX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0HOMMIEpEeMEHHON
3.8 PaBHOCMIIBHOCTEHEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMMEPEMEHHON
4 DyHKIIUA
i1 [Tonstne dpynkuuu. O61acTh OMpEeNICHUs U MHOXKECTBO 3HAUCHUN (PYHKIUU.
' Crnioco0Ob3aganushyHKIIHMA
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, ONUCHIBAIOIIME TMPSIMYI0O U OOpaTHYI MPONOPIUOHATILHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkuuu y =x?,y = X3
4.6 Oynkuuny = X, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

IIpoBepsieMbliid1eMeHTCOAEPKAHNS

1 Yucna v BBIYKCICHUS
11 PanmonanpHble 4uWcHa, UppalMOHAIBHBIC YWCIA, KOHEYHbIE U OECKOHEUHBIE
. JECATUYHbIE JPOOH
MHOX€ECTBO AEHCTBUTEIBHBIX YUCEN, ACUCTBUTEIbHBIC YHCIa KaK OECKOHEYHBIE
19 JeCATUYHbIe IpoOu. B3aMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHUCTBUTEIIBHBIX qucel U KOOPAMHATHOU IIPSAMOi.
CpaBHeHUENEHCTBUTEIbHBIXUNCE
1.3 ApudmMernueckue IeUCTBUS C JCHUCTBUTEIHLHBIMH YHCIAMU
N3mepenusi, npuOmmkeHus, olieHKH. Pa3Mepbl 0O0bEKTOB OKPYKAIOIIETO MHUPA,
14 JUINTEIBHOCTh TPOIIECCOB B OKpyxkatomem mupe. [IpubmmkéHHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpubamxkeHus. Okpyrienue yucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
2.1 VYpaBHeHUsI ¢ OAHONTIEPEMEHHOM
2.2 JIunelinoe ypaBHeHHe. Penienne ypaBHEHUM, CBOISIINXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. IIpuMepbl pelieHus ypaBHEHHM TpETbel H
' YeTBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEN
2.5 PemennenpoOHO-paniioHAILHBIXYpaBHEHUH
2.6 CucremblypaBHEHUH
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cucreM AByX TUHEHHBIX YpaBHEHUN C ABYMS IEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHUH, OJHO W3 KOTOPBIX JMHEHHOE, a JIpyroe —
. BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 PemreHne TeKCTOBBIX 337124 aNreOpandecKuM CIiocoooM
212 YucnoBele HEPABEHCTBA U UX CBOICTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU
2.14 Pewrenne cucreM JIMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN
2.15 KBanpaTtHbleHEpaBEHCTBA
216 I'paduueckass mHTepnpeTanys HEpaBEHCTB M CHCTEM HEPABEHCTB C JBYyMs

NEPpECMECHHBIMHA




OyHKIUU

KBamparnunas ¢ynknms, e€ rpaduk u cpoiictBa. [lapabonia, KoopauHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku dpynkumii y=Kkx, y=kx+bu ux cpoiicta

3.3 I'paduku dpynkumii y=K/X, y = x*u ux cBoiicTBa

3.4 I'paduky QyHKIMIA ,1 BX CBOKWCTBA
4 UncnoBblenocne10BaTeIbHOCTH

41 Onpenenenre u crnocoObl 3a/aHus YHMCIOBBIX IOCIEAOBATEIbHOCTEN. 3aaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIioit U hopmysoil N-ro dieHa

49 Apudmernueckas mnporpeccus. Popmyiasl N-ro  4jgeHa apupMETHUECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX NUIEHOB

43 I'eomerpuueckas mnporpeccus. @Popmynasl N-TO  WiIEHa TE€OMETPUYECKOMN
' MIPOrPECCUU, CYMMBI IEPBBIX NUIEHOB

44 N300paxkenne uneHoB apudmMeTnyeckol M TeOMETPUYECKON Mporpeccuit
' TOYKaMU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA W SKCTTOHEHIIMATbHBINPOCT

4.5 CoXHBICTIPOIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOGOBaHUS K NMPeIMETHBIM
pe3yJibTaTaM 0CBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBaTh IMOHATHAMM: MHOKECTBO,
IIOJMHO’KECTBO,  ONEpPallMM HAJ MHOYKECTBAaMH;
YMEHHME OIEepUpPOBaTh MOHATUSIMHU: Trpad, CBI3HBIN
rpad, AepeBo, LMKI, MPUMEHATh UX NpPU PEUICHUH
3aa4;  yYMEHHME  MCIOJb30BaTh  rpaduueckoe
IIPE/ICTABIICHNE MHOKECTB JJI ONMCAHUS pealbHBIX
IIPOLIECCOB W SIBJICHUM, IIPU pEUICHUH 3a1ad U3

JIPYTUX y4eOHBIX TPEeIMETOB

YMeHue omnepupoBaTh TMOHATHUSMHU: OIPEIEIICHUE,
akcuoma, TeopeMma,  J0Ka3aTelIbCTBO;  YMEHHE
pacrno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBaHUS,
OPUBOJUTH MPUMEPHl M KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUS BBICKA3bIBaHUU

YMeHue oOomnepupoBaTh TMOHATHUAMU: HATypaibHOE
YHUCIIO, TPOCTOE€ U COCTaBHOE YMCIO, JEIUMOCTb
HATYpaJIbHBIX YHUCEN, MPU3HAKH JEIMMOCTH, LIEJIO0e
YHCIIO, MOJIyJlb 4YHCIa, OOBIKHOBEHHas JpoOb H
necsiTuuHasi  ApoOb, CTaHOAPTHBIM BUJI  YHCHA,
paloHaIbHOE YHUCIO, HWPPANUOHATIBHOE YHUCIIO,
apuMeTHuuecKuil KBaJpaTHBIH KOPEHb, YMEHHE
BBINIONIHATh JEUCTBHUS C 4YHCIAMHU, CPaBHHBATh H
yIOpSAOYUBATh 4HCTA, TMPEACTAaBIATh 4YHCIAa Ha
KOOPJMHATHOW TNPSAMOM, OKPYIVIATh YHUCIA; YMEHUE

ACJIaTh NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUN

YMeHue onepupoBaTh NOHATUSIMU: CTENEHb C LEJIBIM
nokasaresuem, apuMeTHuecKuil KBaapaTHbII KOPEHb,

MHOT'OYJICH, anre6pa1/1qec1<asi ,Z[pO6L, TOXIOCCTBO,




3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEIEHU OOJIbIIE
€AMHULIB; YMEHHME  BBINOJHATH  pacdy€Tbl IO
dopmynam, mpeoOpazoBaHUs  IENBIX, JAPOOHO-
palMOHAIBHBIX  BBIPAKEHUM W BBIPQOKECHUH C
KOPHSIMH, pa3jioKeHUEe MHOTOWIEHA HA MHOKUTENH, B
TOM YHCIIE C HCIOJIb30BaHHEM (opMya pasHOCTH

KBaapaToB U KBaJgpaTa CyMMbI U PAa3HOCTHU

YMenue  onepupoBaTh  MOHSATHUAMHU:  YHUCIIOBOE
pPaBEHCTBO, YpPAaBHEHHE C OJHOM TMEPEMEHHOM,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE  pelarb JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHUs, IPOOHO-pAlMOHATBHBIE YPaBHEHUSA C
OJHOM TIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX
YpaBHEHUH, JTMHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIMOHATIFHBIC HEPABEHCTBA C
OJHOW TNEPEMEHHOW, B TOM YHCJIE IpPU PEUICHUH
3a/1a4 U3 IpPYrux NpeaIMeTOB U MPAKTUYECKUX 3a]ad;
YMEHHUE HCIOIb30BATh KOOPAWHATHYIO MPSAMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JUIsl  M300pakeHus

pellIeHNI ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAME: (QYHKIUS, TpapuK
byHKIINH, HYJIHA dbyHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  NPOMEXKYTKH  BO3PaCTaHHUS,
yObIBaHUs, HaWOOJbIIEE W HAUMEHbIICC 3HAYCHUS

GyHKIMM; YMEHHE OTIEpUPOBATH MOHATUSAMU: MpsAMast

POTOPIIHOHATLHOCTb, JTUHEWHAs byHKIHSA,
KBaJpaTH4YHas byHKIHS, oOpaTtHas
IPOTIOPIIHOHAILHOCTD, napabouia, rurnepOoa;

yMEHUE CTpOoUTh Ipaduku (QyHKUMH, HCIOJIB30BATH
rpaduKu sl ONpE/eTeHUsl CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, [UId pELIeHus 3ajad H3 Apyrux
y4eOHBIX TNPEJIMETOB U PEeAJbHOM JKHU3HU; YMEHHE
BbIpaXaTh  (QopMyJamMHM  3aBUCUMOCTH  MEXIY

BCINYHNHaMU

YMmenue ONICpUpOBaATH TIOHATHUAMMU

nocjaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-IeCKaH n




reOMEeTpHYEcKas MPOrPeECCUN; YMEHUE UCIOJIb30BaTh
CBOICTBA MOCIIEIOBATEIBHOCTEN, (POPMYIBI CYMMBI U
o0miero 4ieHa MpH pelIeHHH 3ajad, B TOM YHCIIEe
3amad U3 APYrHX Y4eOHBIX NMPEIMETOB M PEaTbHOM

KU3HHU

YMeHue pemars 3a7auu pa3HbIX TUIOB (B TOM YHCIE
Ha MPOLEHTHI, JOJIM W YacTH, IBHXKEHHE, DPadoTy,
LIEHy TOBapOB M CTOMMOCTb IIOKYINOK M YCIYT,
HAJIOTH, 33Jlaui U3 00JacTH yNpaBJieHUs JTUYHBIMHU U
ceMeiiHbIMM  (pUHAaHCAMHU); YMEHHE COCTaBJAThH
BBIPA)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIIOBHIO 3a]1a4H, UCCIEI0BATh OJYYEHHOE PEILICHHUE
U OLEHUBATh MPaBIONOAOOHOCTh  MOJTY4YEHHBIX

pe3ylbTaToB

YMeHue onepupoBarh MOHATHSAMH: (uUrypa, TOUKa,
OTPE30K, npsimasi, yd, JoMaHasl, yrou,
MHOTOYTOJIbHUK, TPEYrOJbHHUK, PaBHOOEAPEHHBIA U
PaBHOCTOPOHHUN TPEYrOJIbHUKH, MPAMOYrOJIbHbBIN
TPEYroJbHUK, MeAHaHa, OHCCeKTpuca U BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJIBHUK, Mapajlieiorpamm,
poMO,  NpPAMOYrOJBHUK,  KBajgpar,  Tpamerws;
OKPY)KHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (GUTypaMu; YMEHHE peniarh
3aJa4d, B TOM 4YHCJE€ U3 TMOBCEIHEBHOW >KW3HU, Ha
HAXO0XJICHUE TreOMETPUUECKUX BEJIMYMH c

MPUMEHEHHEM U3YUYEHHBIX CBOMCTB QUryp U (aKkToB

10

VYMeHHe ONeprpoBaTh MOHATUSMU: PAaBEHCTBO (Uryp,
PaBEHCTBO  TPEYrOJIbHUKOB; MapajUlebHOCTh U
HEPICHIUKY/SIPHOCTE  MPSAMBIX,  YIOJd  MEXKIY
NpSMBIMH, TIEPIIECHIUKYIIAP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, NOJOOHBIE  TPEYrOJIbHUKH,
CHMMETpHSI OTHOCUTEIBHO TOYKH U MPSIMOW; YMEHHE
pacno3HaBaTh PAaBEHCTBO, CUMMETPHUIO M IOJ00ME
Guryp, napauIeNbHOCTh M NEPHEHIUKYISIPHOCTH

MMPAMBIX B OKPYKAOLIEM MHUPC




11

YMeHue OIICpUpPOBATH IIOHATUAMMU: JUINHA,
paccTosiHue, yroil (BeIUYUHA YIJIa, CHHYC U KOCUHYC
yIjla TpeyrojbHHKA), IUIOMIAb; YMEHUE OIICHHBAThH
pa3Mepbl MPEeaIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPHUMEHATh (OPMYIBI MEpUMETpa U
miomaan MHOTOYI'OJIbHUKOB, MJIMHBI OKPYKHOCTU U
wiomamm  kpyra, o0ObeMa  IPAMOYTOJIEHOTO
napamiejcenuicaa, YyYMCHHUEC IPUMCHATbH JMIPU3HAKU
PaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEeYroJbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMCTPUYCCKHUC COOTHOIIICHU A JIIsL

BBIYMCIICHUS JIINH, PACCTOSIHUM, ITOIIAIEH

12

YMmenue wu3o0paxkaTh IUIOCKHE (UIYpBI M HUX
KOMOHMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOIIBIO YepTEKHBIX MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY  WJIH

CHMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS
CHUCTeMa KOOpIHMHAT; KOOPAMHATHI TOYKH, BEKTOD,
CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOpa Ha YHCIIO,
CKaJs[pHOE  MPOM3BEJIEHUE  BEKTOPOB;  yYMEHHE
UCIIOJIb30BaTh  BEKTOPHl M KOOPAWHATBHL  JJIs
MpPEJCTaBICHNUs] JAHHBIX M DPELIEHUs 3a1ady, B TOM
yyclie U3 APYruX Y4eOHBIX NMPEAMETOB U peallbHOMN

KHU3HHU

14

YMeHue OIICPHUPOBATL ITOHATHUAMU: CTOJIOMKOBBIE U
KpYI'OBbIC JuarpaMMal, Ta6J'II/II_lbI, CpCaHCC
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOOJIbIIIEE u
HAaUMCHbIICC 3HAYCHHA, pasMax 4YUCIIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATH u
Hp606pa3OBHBaTL I/IH(I)OpMaI_[I/IIO, MNpEACTaBJICHHYHO B
Ta6n1/1uax " Ha JuarpamMmax, OTpaxarouryro CBOMCTBA
N XapaKTCPUCTUKU PCAJIBHBIX MMPOLIECCOB U HBHCHHﬁ;
YMCHHUEC pPAClIO3HABATh HN3MCHUYHUBBLIC BCIWYHUHBI B

OKpYKaIOIllEM MUpE
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YMeHue onepupoBaTh NOHIATUAMU: CIyYaWHbBIA OIBIT
(ciydaiiHBIA SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE
(37eMeHTapHBIM ~ MCXOA)  CIy4yaillHOro  OIbITa,
cily4JailHOe COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHUE
HaXOJMTh BEPOATHOCTH CIIyYallHbIX COOBITUH B
OIIBITAX C PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMM; YMEHHE pellaTh 3aJadd  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIB30BAHUEM
IIpaBuiIa YMHOKECHHUS; yMeHue OLICHUBATh
BEPOSITHOCTH  PEaNIbHBIX COOBITUM W  SBJICHUH,
IIOHUMATh pOJIb IMPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpPYXKAIOLIEM MUDPE U B
JKA3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U

€T0 POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA HM3YUYEHHBIM METOJ
JUIA  pelleHus  3aJa4d, IPUBOJUTH  IPUMEPHI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH,  DPACIIO3HABAaTh  IPOSBIECHUE  3aKOHOB
MaTEMaTUKd B HCKYCCTBE, OIMCBIBATH OTICIIBHBIC
BBIJIAIOIINECS PE3YNbTATHI, IOJIY4YECHHBIE B XOJE
pa3sBUTHA MaTEMaTUKUM KaKk HAayKd, IPUBOIUTH
IIPUMEPBl MAaTEMATUYECKUX OTKPBITUM M UX aBTOPOB

B OTCUYECTBCHHOM U BCGMHpHOﬁ HUCTOpUHU
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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusa Kaxk OAWH M3 OCHOBHBIX pPAa3/EJIOB IIKOJBHOW MAaTEMAaTUKH, UMEIOLIUN
CBOEH IIeibl0 00ECNEeYUTh HU3YUEHHE CBOMCTB M pa3MepoB (UTyp, UX OTHONICHUU U
B3aHMHOE PACIOJI0KEHUE, OMUPAETCA Ha JOTHMYECKYIO, JOKA3aTelbHYI JUHHIO. LIEeHHOCTH
M3YUYEHUSI T€OMETPUU HAa YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs 3aKIIOYAETCS B TOM, UTO
oOy4Jaromuiicsi y4uTCS MPOBOAUTH JIOKA3aTENIbHbIE PACCYXICHHS, CTPOUTH JIOTUUYECKHUE
YMO3AKJIFOUEHHUSI, JOKa3blBaTh MCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPHPUMEPHI K
JIOKHBIM, MPOBOJUTH PACCYXKIACHUS «OT MPOTUBHOrO», OTIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Btopoii 1e1p10 M3y4eHHs TEOMETPUM SIBIISIETCA HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
OpU PEHICHUM KaK MaTeMaTUYEeCKHX, TaK M NPAaKTUYECKUX 3aJ]ay, BCTPEHAIOLIUXCS B
peanpHOM >ku3HU. OOydYarOUIMHCA JOJDKEH HAy4YUThCS ONPEACIUTh T€OMETPUUYECKYIO
burypy, ommcaTh CJIOBaMU JAHHBIA YEepTEX WIM PUCYHOK, HAUTH IUIONIA]b 3€MEIBHOTO
y4acTKa, pacCuuTath HEOOXOJAMMYIO JJIMHY ONTOBOJIOKOHHOTO KaOesns Wiu Tpedyembie
pasMepsl rapaxa Jjisi aBTOMOOUISL. DTOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS JIMHUS B
u3ydeHun reoMmeTpuu. [lpu pemeHn 3a7a4 MPAKTUUECKOTO XapakTepa O0O0ydaromiuics
YUYUTCA CTPOUTH MATEMATHYECKUE MOJICNIM pPEalbHbIX KU3HEHHBIX CUTYyalldid, TPOBOJAUTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTD MOJYYEHHOT'O pe3ysbTaTa.

Kpaiine BakHO MOMUYEPKUBATH CBSA3M F€OMETPUU C IPYTUMHU YUEOHBIMH IMpEAMETaMHU,
MOTHBUPOBATh HUCIOJIb30BaTh OIpPEACNICHUS T'€OMETPUYECKUX (Uryp u MOHSATHIA,
JEMOHCTPUPOBATh NMPUMEHEHUE TMOJYYCHHBIX YMEHHI B (PU3MKE M TEXHHUKE. DTHU CBS3H
HaubOonee SpKO BUIHBI B TeMax «Bektopwl», «TpuUroHOMETpHUYEeCKHE COOTHOIICHUS,
«Meton koopaunaT» u «Teopema ITudaropay.

VY4eOnbiit kKypc «'eoMeTpus» BKIIOYAET CIEIYIOIINE OCHOBHBIC Pa3/Ielibl CONECPKAHUS:
«I'eomerpuueckne (GUTYpPBl M UX CBOWCTBa», «VI3MepeHHE TCOMETPHUYECKHUX BEIHMYHHY,
«/lekapToBbl KOOpAMHATBI Ha IUIOCKOCTH», «BeKTopbl», «JIBUKEHHUS IIOCKOCTH,
«IIpeobGpazoBaHust MOJOOM.

Ha m3ydenme ydeOHoro kypca «I'eomerpus» orBoautcs 204 daca: B 7 kimacce — 68
yacoB (2 yaca B HeJeNI0), B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kinacce — 68 yacoB
(2 yaca B HezielNIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHabie noustus reomerpun. Touka, psimasi, OTpE30K, Jdyd. YToil. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAKOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOJIBHBII TPEeYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yria ©  CEpeIUMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [IpuMenenne nogo0us npu peieHny NPakTUYECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPAJIBHBIE YIUIbI, YIOJ MEXKAY KAacaTelbHOW WU XOPIOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITBI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Penienrie mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTeIbHOM.

Bektop, mimHa  (MOIyidb) — BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopaMu. Pa3iokeHue BeKTopa IO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, PUMEHEHUE ISl HAXO0KICHHS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. MeTol KOOpJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (Quryp (dreMeHTapHEIC
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMmbl  y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp TpakJaHCKoro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIEHUU, YMEHHUIO BHUJIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMAaTUYeCKON HayKd Kak cdepbl 4YeIoBeuYeCcKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHEe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryispHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJACTH COXPAHHOCTU OKPY’KAIOIIEeH Cpelbl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHPOBAHMHM HOBBIX 3HAaHWU, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHWS W CpPaBHEHHS, KPUTCPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaxX, [AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUHN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pElIeHHs, BbHIOMpaTh Haubosiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBblencciienoBaTe IbCKHEAeMCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pAa3BUTHE MPOLECCA, a TaKKE BBIIBUTATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITETBHO.

KoMMyHuKaTHBHBIEyHHBepCaJIbHbIey4eOHbIeAeHCTBHSA:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyXUBATh PA3JWYME U CXOJACTBO MO3UIIMM, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayAUTOPHH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHIAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIIECC U Pe3yabTaT pabOThl, 0000IaTh MHEHUS HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJAaJa B OONIUMH MPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHus ¢ Y4ETOM HMMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINNHTE/IJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSAM, OOBSICHSATh NMPUYUHBI JOCTIKCHUS WM HEJOCTIKEHHUS IIEIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3dnaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYPBI, OMNPEACNATh UX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYUH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MPU3HAKK U CBOMCTBA PAaBHOOCAPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEyroJibHUKa, B PEIICHUU F€OMETPUUECKHUX 3a]1a4.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOIUTh YHCJIOBbIE U OYKBEHHBIE 3HAUYCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXIEHUE YIJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, MU O TOM, YTO CEpPEIHHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, HX O3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
UX CBOWMCTBa MpHU pEIICHUU TeoMeTpuueckux 3aaad. [lomp3oBaThcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3oBathest TeopeMoit Iludaropa miis pemieHUS TEeOMETPUYECKUX U
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMH JJIA PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIMCAaHHOTO M UEHTPAJIbHOTO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELICHUH 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS TMOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U Y61 JTsI HeTAOJMMYIHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJEHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pEIIEHUE TPEYrOJbHUKOBY»), MPUMEHATh WX IPHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISATH JUIMHBI M HAaXOJIWUTh YIJBl y TOMOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAaMHU, IMOHUMATh HMX TEOMETPHUCCKHH M (U3MUCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH TeOMETPUYECKHUX U TTPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WJIM TEHTPBI) CUMMETPHH (HUryp, HPUMEHSTh JIBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHECHHEM IOA00HMS W TPUTOHOMETPHUYCCKUX (PYHKIHMHA (TMOJIB3YSACh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (poBbic)
n/n TEMIIPOrpaMMBbl Bcero | Kontpoubnbiepadorsl | IIpakTnuecknepadoTbl P
o0pa3oBaTe/bHbIEpeCYPChI
[Ipocrenmme reomeTpudecKue
1 (Gurypsl u uX cBOIcTBa 14 brbmmorexa [OK
M ) https://m.edsoo.ru/7f415e2e
I/I3MepCHI/IGFGOMeTpI/I‘ICCKI/IXBeJ'H/I‘-II/IH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE pAMBIE, CYMMa 14 1 bubmuorexa [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpYXHOCTb U KPYT. 14 1 bubnuoreka [JOK
['eoMeTpuueckue nocTpoeHus https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Tosropenne, obobmennesHanni 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

KosunuecTBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTLHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IPOIIOPIIMOHAIBHBIX OTPE3Kax 15 1 bubnmorexa LOK
POTIop P ’ https://m.edsoo.ru/7f417e18
MOJ0OHBIE TPEYTOJTBLHUKH
IImomans. Haxoxnenue
3 IIJIOIIAJIEN TPEYTOJIBHUKOB U 14 1 bubnuoreka [IOK
MHOTOYTOJIbHBIX QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaaumo o OHBIXPUTYP
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIiabl B OKpY>KHOCTH.
Brnucannble u onricanHble
5 YETHIPEX YT OJIbHUKH 13 1 bubmorexa HOK
PRyt ] https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxxHocrteit
bubmuoreka [JOK
6 I1 606 i 4 1
OBTOPCHHUE, ODODIICHUCIHARMIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18

9 KIIACC

N KonunyecrBoyacos DJIEeKTPOHHbIE
°
HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bceer KonTtpoabsHbiepador IIpakTnyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
11 0 bl bl
bl
Tpuronomerpus. Teopemsl
bubmmoreka [IOK
KOCHHYCOB U CHHYCOB. 16 1

https://m.edsoo.ru/7f41al2c

PemrennerpeyronbHuKoB

[IpeobpazoBanue mo100usl.
bu6moreka [IOK

M 10 1
CTPHHCCIHE COOTHOTICHHA B https://m.edsoo.ru/7f41al2c
OKPY)XHOCTH
bu6moreka [IOK
B 12 1
CKTOPHI https://m.edsoo.ru/7f41al2c
JlekapTOBBIKOOPAMHATHIHAIIIIOCKOCT bubnuoreka [IOK

u https://m.edsoo.ru/7f41al2c

[TpaBuIbHBIC MHOTOYTOJIBHHKH.
bu6mmoreka [JOK

8
Jlnmia OKpYKHOCTH H IIOMA/T5 https://m.edsoo.ru/7f41al2c

Kpyra. Beruucnenueniomaaei

JIBYOKEHUSTUIOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK

cUCTeMaTHU3alMI3HAHU I https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 0 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




INOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne KoanuecTtBouacon
. Temaypoxa Be | Komrpomsmmie  Tpakrmaeckn Natauzy | DjeKTpoHHbIeU(ppoBbIEOGpPa30Ba
YyeHUs TeJIbHbIepecypchl
/ ero padoThI epadoThl
n
1 [IpocreiimmereomeTpuueckreoobe 1 1 Henens bubnuorexa [JOK
KTHI https://m.edso0.ru/8866b724
2 MHOTroyrojipHUK, JOMaHas 1 I neneas bubmmorexa LIOK
’ https://m.edsoo.ru/8866¢h6a
3 CMeXHBIC U BEpTUKAIIbHBICYTIIBI 1 2 Hepens Bubnuorexa LIOK
https://m.edso0.ru/8866¢5c0
4 CMeXHBIC U BEPTUKATLHBICYT B 1 2 Hepens Bubnuorexa LIOK
https://m.edsoo.ru/8866¢7be
5 CMeXHBIC U BEPTUKAIILHBICYT B 1 3 Hepens Bubnuorexa LIOK
https://m.edsoo.ru/8866¢7be
6 CMeXHBIC U BEPTUKAIILHBICYT B 1 3 Hepens bubmmorexa LIOK
https://m.edsoo.ru/8866¢7be
7 CMexHBIE U BEPTUKAJIBHBICYTJIBI 1 4 mepens bubmorexa LIOK
https://m.edsoo.ru/8866¢7be
8 CMexHBIE U BEPTUKAJIBHBICYTJIBI 1 4 mepens bubmorexa LIOK
https://m.edsoo.ru/8866¢7be
N3mepeHne TMHENHBIX U YIII0BBIX S "Hepens bubnmoreka [JOK
9 BEJINYMH, BEIYMCIICHUE OTPE3KOB U 1 https://m.edso0.ru/8866c7be
yTJIOB
10 | H3mepeHue TMHEHHBIX U YTIIOBBIX 1 5 Henens bubnuorexa [IOK



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c7be

BCJIMYMH, BBIYHUCICHUEC OTPE3KOB U

https://m.edso0.ru/8866c3ea

YIJI0B
N3mepenue TMHENRHBIX U YTIIOBBIX 6 Henens bubnuorexa [JOK
11 | BenMYMH, BBIYUCICHHE OTPE3KOB U https://m.edsoo0.ru/8866c3ea
YIJI0B
N3mepenue TMHENRHBIX U YTIIOBBIX 6 Henens bubnuorexa [JOK
12 | BenWYMH, BBIYUCIICHHE OTPE3KOB U https://m.edsoo.ru/8866c3ea
YTJIOB
[Tepumerp u romans Guryp, 7 Henens bubnuorexa [JOK
13 | cocraBieHHBIX U3 https://m.edsoo0.ru/8866c3ea
MIPSMOYTOJTbHUKOB
[Tepumetp u romans Guryp, 7 Hepens bubnuorexa [JOK
14 | cocraBieHHBIX U3 https://m.edsoo0.ru/8866c3ea
MPSIMOYTOJIbHUKOB
[ToHATHE O PaBHBIX TPEYTOJBHUKAX 8 Henens
15 u nepBHqufe Hpe,I[CTIa).B?III;HI/IH 0 " bubmmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX PUTYpax
16 TpunpusHakapaBeHCTBATPEYT OJIbH 8 Henend bubmuoreka [JOK
MKOB https://m.edsoo.ru/8866d1fa
17 TpunpusHakapaBeHCTBATPEYT OJIbH 9 nenens bubnuoreka [JOK
UKOB https://m.edsoo.ru/8866d34e
18 TpunpuznakapaBeHCTBaTPEYroJIbH 9 Henens bubnuoreka [JOK
UKOB https://m.edsoo.ru/8866e01e
19 TpunpuznakapaBeHCTBaTPEYroJIbH 10 bubnuoreka [JOK
UKOB Heens https://m.edsoo.ru/8866e01e
20 TpunpuzHakapaBeHCTBaTPEYroOJIbH 10 bubnuoreka [IOK
UKOB HeJeNs https://m.edso0.ru/8866e01e
21 TpunpuzHakapaBeHCTBaTPEYroJIbH 11 bubnuorexa [IOK



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e01e

HKOB Hezels https://m.edso0.ru/8866e88e
[Ipu3HakupaBeHCTBANPAMOYT OJIbH 11 bubnuorexa [IOK
22
BIXTPEYTOJILHUKOB HeJeIst https://m.edsoo0.ru/8866e88e
[Ipu3HakupaBeHCTBAPSAMOYT OJIbH 12 bubnuorexa [JOK
23
BIXTPEYTOJILHUKOB HeJeIst https://m.edsoo0.ru/8866e88e
CBOWCTBO MeTMaHbI 12
24 nps[Moyroanil)ro TPEYyroJibHUKA HEJIeIst bubmiorexa LIOK
. ’ https://m.edso0.ru/8866e9ec
MIPOBEAEHHON K THIIOTEHY3€
CBOWCTBO MeTMaHbI 13
25 HpSIMOYFOJ'II)HJj)FO TPEyroJibHUKA HEJIeIsI bubmiorexa LIOK
. ’ https://m.edso00.ru/8866e9ec
MPOBEAEHHON K THITOTEHY3€
26 PaBHOGeipeHHbIE U 13 bubnuoreka [JOK
PaBHOCTOPOHHHETPEYTOJIbHUKH HEeJeIst https://m.edsoo0.ru/8866d6fa
97 [Ipu3Haku u cBoicTBa 14uenens bu6moreka [IOK
pPaBHOOEIPEHHOTO TPEYroJbHUKA https://m.edso0.ru/8866d880
28 [IpusHaku u cBOMCTBA 14 bubnuorexa [JOK
pPaBHOOEIPEHHOTO TPEYroOJbHUKA HEJIeIst https://m.edso0.ru/8866d880
29 [IpusHaku u cBOMCTBA 15 bubnuoreka [JOK
PaBHOOEIPEHHOTO TPEYrOJbHUKA HEIeIst https://m.edsoo.ru/8866e26¢
30 HepaBeHnctBa B reomeTpun 15 bubmmorexa LIOK
Heens https://m.edso0.ru/8866e26¢
31 HepaBeHnctBa B reomeTpun 16 bubmuorexa IOK
He et https://m.edsoo.ru/8866e3a2
32 | HepaBeHcTBa B reoOMeTpUH 16 bubnorexa HOK
Heens https://m.edsoo.ru/8866e3a2
33 | HepaBeHcTBa B reoMeTpun 17 bubnmorexa HOK
HeJeNs https://m.edso0.ru/8866e3a2
34 | IlpsMOyroJbHbBIN TPEYTOIBHUK C 17 bubnuorexa [IOK



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
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yriiom B 30° HeJIeIst https://m.edso0.ru/8866eb22
35 [IpssMOYTOIBHBIN TPEYTOIBHUK C 18 bubnuorexa [IOK
yriiom B 30° HeJeIst https://m.edsoo.ru/8866ecbc
36 KonTtponsHas pabora o Teme 18 bubmmorexa [IOK
"TpeyrosbHUKH" HeJeIst https://m.edsoo.ru/8866echc
37 [TapamtensHbIEIPAMBIE, 19 bubnuorexa [JOK
HUXCBOMCTBA HEIeIIst https://m.edso0.ru/8866ef64
. 19 bubnuorexa [JOK
38 | MmsiinoctynatEsmmaa HEIeIIst https://m.edso0.ru/8866ef64
Hakpecr nexarue, 20Henens
COOTBETCTBEHHBIC H
39 OJIHOCTOPOHHUE YTJIBI Bubnuorexa LIOK
’ https://m.edso0.ru/8866f086
oOpa3oBaHHbBIC TIPU TIEPECCUCHHUH
MapaJuIeIbHBIX TPSIMBIX CeKYIIeH
Hakpect nexarue, 20 bu6moreka [IOK
COOTBETCTBEHHBIE U HEeIs https://m.edso0.ru/8866f086
40 OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC IIPU MIEPECCUCHUH
MapauIeIbHBIX IPSIMBIX CeKYIIeH
Hakpecr nexarue, 21 bu6mmoreka [JOK
COOTBETCTBECHHBIE U HEIeIs https://m.eds00.ru/8866f086
41 OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbBIC IIPU MTEPECCUCHHUH
napajuIeNIbHBIX MPSMBIX CEKYIICH
Hakpecr nexatue, 21 bu6mmoreka [JOK
42 COOTBETCTBEHHBIE U Henens https://m.edso00.ru/8866f086

OJAHOCTOPOHHHUC YTJIbI,
O6paBOBaHHI>Ie Ipu NMepeCccUYCHNU



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
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NapaJUICIbHBIX NPSMBIX CEKYILEH

Hakpecr nexaiue, 22uenens
COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHUE YTJIIBI Bubmrorexa LIOK
’ https://m.edso0.ru/8866f3b0
o0pa3oBaHHbBIE TIPH NTEPECEUCHUN
napajuIeNIbHBIX MPSMBIX CEKYIIEH
[Ipu3Hak napajsienbHOCTH MPSMBIX 22uenens | bubmuoteka [IOK
44 | 'UICPE3 PaBEHCTEO PacCTOSIHUM OT https://m.edso0.ru/8866f3b0
TOYEK OJHOU MPSAMOM 10 BTOPOU
psAMOH
[Ipu3Hak napamieabHOCTH MPSIMBIX 23 bubnuoreka [JOK
45 | TCPE3 PaBeHCTEO PacCTOSTHUM OT HEeJeIst https://m.edso0.ru/8866f3b0
TOYEK OJHOU MPSAMOM 10 BTOPOU
NPpAMOM
46 CymMMayTiioBTpeyrobHUKa 23 Bubnuorexa LIOK
He e https://m.edso0.ru/8866f630
47 CyMMayIIOBTpeyroTbHIK 24uenens bu6moreka [IOK
https://m.edsoo.ru/8866f8ba
48 BremHueyrpITpeyroibHIKa 24 bubmmorexa LIOK
He e https://m.edsoo.ru/8866fa5e
49 | BHeUIHUEYTIBITPEYroJbHUKA 25 bubmorexa LIOK
Heens https://m.edsoo.ru/8866fa5e
KounTposbHas pabota no Teme 25Henens
50 "Hap:.]‘[.]‘[eJ'ILHLlIDe npsiMble, CyMMa " bubmmorexa LIOK
W https://m.edso0.ru/8866fe6e
YTJIOB TPEYroJbHUKA
51 OKpy»XHOCTb, XOPJIbl U TUAMETP, 26 bubnmoreka [JOK
HUX CBOIiCTBa Henems https://m.eds00.ru/88670800
52 | KacatenpHast K OKpY)KHOCTH 26 bubnuorexa [IOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f3b0
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Hezels https://m.edso0.ru/88670e9a
27
53 | OKpyXHOCTH, BIIUCAHHAS B YTOJI Hees
o4 OKpyXHOCTb, BIIUCAHHAs B YTOJI 21
HEJIest
55 [Tonstue o I'MT, npumenenue B 28 bubnuorexa [JOK
3a/1a4ax HezIels https://m.edso0.ru/8867013e
56 [Tonstue o 'MT, npumeHnenue B 28 bubnuorexa [JOK
3a/1a4ax HezIels https://m.edso0.ru/88670508
Buccekrpuca u WHHBIN 2
S7 ne;rCIZH;I)/IK;ZﬂpCEZEH sz[enﬂ bubmmorexa LIOK
FEOMETPHYECKIE MECTa TOHEK https://m.edso0.ru/88670508
58 OKpYKHOCTb, 29 bubnuotexa [JOK
OTMHMCAaHHASIOKOJIOTPEYTOJIbHUKA HEJIeIst https://m.edsoo.ru/88670a62
59 OKpYXHOCTb, 30 bubnuorexa [JOK
OTMHMCAaHHASIOKOJIOTPEYTOJIbHUKA HEIeIst https://m.edsoo.ru/88670a62
60 OKpYXHOCTh, BOUCAHHAs B 30 bubmuoreka [JOK
TPEYrOJIbLHUK HEIeIst https://m.edsoo.ru/8867103e
61 OKpYXHOCTh, BOUCAHHAs B 31 bubnuoreka [JOK
TPEYrOJIbLHUK HEIeIst https://m.edso0.ru/8867103e
62 | Ilpocreiimme3aiaunHAIOCTPOCHUE 31 bubmorexa LIOK
He et https://m.edso0.ru/88671188
63 | IIpocreiimme3ataunHAIOCTPOCHUE 32 bubmorexa LIOK
He et https://m.edso0.ru/886712d2
KonTtponsHas paborta o Tem 32
64 "ngs)(I)(HOCTBl:I)/I I6q(9)yr. T Hezemns bubnmorexa HOK
FeomerprseckuenocTpoers” https://m.eds00.ru/88671462
65 | IloBTOpenue u 000OIIEHNE 3HAHUN 33uenens | bubmmorexa [JOK



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670508
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https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

OCHOBHBIX HOHATHH U METOOOB
Kypca 7 Kiacca

https://m.eds00.ru/886715b6

66 U 26ota 1 33 bubmuoreka [JOK
ST T
TOTOBAAKOHTPOILHAAD Henens https://m.edso00.ru/886716ec
7 4
o [ToBTOpEHUE M 06006HI€HI/IC 3HAHUI . 3e . Butorexa LOK
H S
OCHOBHBIX HIOHATHH 1 METOZIOB Aei https://m.edso0.ru/886719bc
Kypca 7 Kiacca
7 4
. [ToBTOpEHUE 1 060061ueHHe 3HAHUH , 3e . Butnorexa [OK
H S
OCHOBHBIX TIOHATHH 1 METOIOB aei https://m.edso00.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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8 KIIACC

Ne KoanuectBouacos
aramsyd | DJeKTpoHHblenH(POBBHIEOOPa30OBAT
Temaypoka Bce KonTpoJbHbIe IIpakTUyeckue A y P bp P
n/ eHust eJIbHbIepecypchl
I ro padoThI padoTsbI
1 [Tapannenorpamm, ero 1 1 Heaens bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, ero 1 1 Hepens bubnuorexa [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671ca0
3 [Tapamrenorpamm, ero 1 2 Hepena bubnuoreka [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble crydan 2 Hepenn
napauieIorpaMMoB
4 (TIpsIMOYTOJILHHK, pOMO 1 bubmorexa [TOK
pAMOYT > POMD, https://m.eds00.ru/88671dea
KBaJpar), X MPU3HAKU U
CBOWCTBA
YacTtHble citydan 3 Hepena
napauieIorpaMMoB
5 (IpsIMOYTOJILHHK, pOMO 1 bubmorexa HOK
PAVOYE > POMD, https://m.eds00.ru/88671f20
KBaJIpaT), X MPU3HAKU U
CBOMCTBA
YacTHble citydan 3 Hepena
napauieIorpaMMoB
6 (IpAMOYTOILHUK, POMO 1 bubmmorexa [JOK
PAMOYE > POMD, https://m.eds00.ru/8867209¢c
KBaJIpaT), UX MPU3HAKU U
CBOMCTBA
7 Tpanems 1 4 Hepens bu6mmoreka [JOK

https://m.edso00.ru/88672358
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8 PaBHOOOKas 1 4 Hepens bub6mmoreka [{OK
IIPSIMOYTOJIbHASATPAIICLIUT https://m.edso0.ru/8867252¢
9 PaBHOOOKas 1 5 Hepena bu6mmoreka [IOK
MIPSAMOYTOJIbHAATPANCLIUN https://m.eds00.ru/88672858
5 Hegens bu6mmoreka [IOK
10 M
CTOAYHBOCHHAMCIHATI! https://m.edso0.ru/88672b14
6 Heaens bubmmoreka [{OK
11
HenTparbHascHMMETPHA https://m.edso0.ru/88672b14
12 KonTposnbHas pabora no teme 6 Hepens bubnuorexa [JOK
"YeThIpEXYrOJbHUKN" https://m.edso0.ru/88672c9%
13 Teopema daneca u Teopema o 7 Hepena bubnuoreka [IOK
MIPONOPIHUOHAIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
7 Hepens bu6mmoreka [IOK
14 C
PEABITHHUATPEYTOMILHIKA https://m.edso0.ru/88672e0c
8 Hepens bu6moreka [IOK
15 C
PEABITHHUATPEYTOMILHIKA https://m.eds00.ru/88672f38
. 8 Hepens bu6mmoreka [IOK
16 T
DATICINA, CCPEAILBLTHITIA https://m.eds00.ru/88672358
. 9 Hepens bu6mmoreka [JOK
17 T
DAIIEINA, CCPEAILLTHITIA https://m.eds00.ru/88673064
18 [IpornopimoHaaIbHBEICOTPE3KU 9 HeAens Bubmmorexa LIOK
potoph P https://m.eds00.ru/88673794
19 [IpornopioHaaIbHBEICOTPE3KU 10 Henena bubmorexa LIOK
pOTOPH P https://m.eds00.ru/88673794
20 [lenTpmacc B TpeyrojbHUKE 10 Heaena bubmmorexa LIOK
p peyT https://m.eds00.ru/886738fc
21 T e m—— 11 Hepena bubnuorexa [IOK

https://m.edso0.ru/88673a78
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29 TpunpusnakanooOuATpeyrom 11 Hepena bubnuorexa [IOK
bHUKOB https://m.edso0.ru/88673bae
93 TpunpuznakamnogoousITpeyro 12 Hepenn bubnuorexka [JOK
BHUKOB https://m.eds00.ru/88673d52
24 TpunpuznakanogoousTpeyro 12 Hepenn bubnuorexa [JOK
BHUKOB https://m.edso00.ru/8867400e
o5 TpunpuznakamnogoOusITpeyro 13 Hepenn bubnuorexa [JOK
BHUKOB https://m.edso0.ru/8867445a
[Ipumenenue nogo6us npu 13 Hepenn bubnuorexa [JOK
26 PELIeHUH TPAKTHYECKUX https://m.edso0.ru/8867445a
3a1a4
97 KonTposnbHas paborta 1o teme 14Hepnens bubnuoreka [JOK
"I[logoGHbBIE TPEYroJIbHUKH" https://m.edso0.ru/8867445a
28 CaoiicTBaruiomaaeireoMeTpu 14 Hepens bubnuorexa [JOK
yecKuxuryp https://m.edso0.ru/886745fe
DopMyabl 1 IUIOMIAAN 15 Hepens
29 T ep ganiKa tat A bu6moreka [IOK
peyr ’ https://m.edso0.ru/88674860
napajuiesorpamma
®opMyIasl 1 IUIOMIAAN 15 Hepens
30 T ep gﬂbHiKa al A bu6mmoreka [JOK
peyt ’ https://m.edso0.ru/88674a22
napajuiejorpamma
®@opMynsl 1714 II0LIagd 16 Hegens
31 T ep gﬂbHiKa tal A bu6mmoreka [JOK
peyr ’ https://m.edso0.ru/88674a22
napajuiejorpamma
®@opMyIIsl 1714 II0LIagd 16 Hegens
32 T ep ZIHLHEKa Haa A bubmuoreka [JOK
peyr ’ https://m.eds00.ru/88675288
napasienorpamma
33 @opmyInbl IS IIIOLIAAN 17 Hepena bu6mmoreka [JOK
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TPEYroJibHUKa, https://m.eds00.ru/8867542c
napajuiesiorpamma
34 BrruucnenueriomaneiciioxkH 17 Hepena bu6mmoreka [IOK
BIX(UTYP https://m.edso0.ru/88674e78
35 [Tnomamn ¢uryp Ha 18 Hepenn bubnuorexa [JOK
KJIeTyaTtoii Oymare https://m.edso0.ru/8867473e
18 Hepens bubnuotexa [JOK
36 [Tnomaaumo 10 GHBIXPUT YD i https:// m.edsocl)_.I ru/8867473e
19 Hepens bubnuotexa [JOK
37 [Tnommaumo o 6HBIXGHUTYP i https://m.edSO(I)_.[ ru/8867473e
38 3amauu ¢ 19 Hepens bubnuotexa [JOK
MIPAaKTHYECKUMCOIEPKAHUEM https://m.eds00.ru/88675558
39 3amauu ¢ 20Hepens bubnuorexa [JOK
MPAKTUYECKUMCOIEPKAHUEM https://m.edso0.ru/88675684
Pemrenye 3a1a4 ¢ mOMOIIBIO 20 Hepena
40 METO/1a BCIIOMOTraTeILHON bubmmorexa [OK
https://m.eds00.ru/88674f90
IJI0IATN
11 KonTtponbHas padoTa o teme 21 Hepena bu6mmoreka [JOK
"ITnomaas" https://m.edso0.ru/8867579c
42 Teopema [Iudaropa u eé 21 Hepena bubnuoreka [{OK
MPUMEHEHHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé 22Hepens bubmuoreka LJOK
MPUMEHEHHUE https://m.eds00.ru/88675918
m Teopema [Iudaropa u eé 22Hepens bubnuoreka LJOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema ITudaropa u eé 23 Hepena bubnuoreka [IOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
46 Teopema IIudaropa u eé 23 Hepena bubnuorexa [IOK



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675abc

IIPUMEHEHHE https://m.edso0.ru/88675abc
Ornpenenenue 24Hepens
TPUTOHOMETPHUICCKHIX
GbyHKIMI OCTpOTO yria
MPSIMOYTOJTBHOTO
47 Tpe O}J’IFI)HI/IKa bubnuorexa [JOK
peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUICCKHE
COOTHOIIICHUS B
PSIMOYTOJTBHOM
TPEYroJIbHUKE
48 OCHOBHOETPUTOHOMETPHIECK 24 Hepens bubnuorexa [JOK
OETOXKJECTBO https://m.edso0.ru/88675f44
49 OCHOBHOETPUTOHOMETPHUIECK 25 Hepenn bubnuotexa [JOK
0ETOXIECTBO https://m.edso0.ru/88675f44
50 OCHOBHOETPUTOHOMETPUYECK 25Hepens bubnuorexa [JOK
0ETOXIECTBO https://m.edso0.ru/88675f44
KonTtponbHas padoTa o Teme 26 Hepena
51 "Teopema ITudaropa n Havyana bubmmorexa [TOK
P " P https://m.edsoo.ru/8al407e8
TPUTOHOMETPHH
Bnucannsie u nieHTpagbHbIe 26 Hegens
59 LL VIO MesK bubmuoreka [{OK
YUIRL YT . y . https://m.edsoo.ru/8a1415b2
KacaTeJIbHOU M XOPIOH
Brincannbie 1 IeHTpalIbHbIE 27 Hepens
53 L1 YOI MeSK bubmuoreka [JOK
YIIBL, YU . Y . https://m.edso00.ru/8a141940
KacaTeNIbHOU U XOPJIOH
BrincanHble 1 IICHTpaIbHBIE 27 Hepens
bu6mmoreka [JOK
54 YTJIBI, YTOJl MEXKY

KacaTeJIbHOU U XOPAOU

https://m.edsoo.ru/8a141b34
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55 Vel MeXay XopAamMu U 28 Hepensa bubmuoreka [IOK
CEKyILMMU https://m.edsoo.ru/8al141b34
56 VYribl MeXIy XopAaamMu 1 28 Hepensa bu6mmoreka [{OK
CEKYILIMMH https://m.edsoo.ru/8a141b34
Brmcannbie n onMcaHHBIC 29 HepenA
57 YeTBIPEXYTOJIBHUKU, UX bubnmorexa LOK
pexyr 7 https://m.edso0.ru/8a140f86
MIPU3HAKK U CBOMCTBA
Brmcannbie n onMcaHHBIC 29 HepenA
58 YETBIPEXYTONBHUKH, UX bubnmorexa LHOK
pexyT . https://m.edso0.ru/8a1416d4
MPU3HAKK U CBOMCTBA
Brmcanubsie u onMcaHHbIE 30 HepenA
59 YETBIPEXYTOJIBHUKHU, UX bubmorera [JOK
pexyr . https://m.eds00.ru/8a1416d4
MPU3HAKK U CBOMCTBA
[IpumeneHnne cBOMCTB 30 Hepensa bu6moreka [IOK
BIIMCAHHBIX U OMMCAHHBIX https://m.edsoo0.ru/8a1416d4
60 YETBIPEXYTOJILHUKOB TIPH
pEIIeHUN TEOMETPUUECKUX
3aa4
[Ipumenenue cBOMCTB 31 Hepensa bu6mmoreka [JOK
BIIMCAHHBIX U OIHMCAHHBIX https://m.edsoo.ru/8a1416d4
61 YETBIPEXYTOJILHUKOB TIPH
pEIICHUN TEOMETPUUECKUX
3a1a4
BzaumHoe pacnosioxkeHue 31 Hepena
62 IIBYX OKPYKHOCTEH, 00I1I1E bubmorexa LOK
yx OXpyH ’ https://m.edso0.ru/8a1410a8
KacaTelbHbIE
. 32 Hepena bubnmoreka [JOK
63 KacanuneokpyxHocreit A 1

https://m.edsoo.ru/8a1410a8
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KonTpomapHas pabora mo Teme 32 Hegenn
"VTIIbl B OKPY>KHOCTH.
64 BHI/IcaHHmepZ)K 1 bubmiorexa HOK
https://m.edsoo.ru/8a141c88
OTIMCAaHHBICUYETHIPEXYT OJIbHUK
"
[ToBTOpEHNE OCHOBHBIX 33Hepenn
65 MOHSATUH U METOJIOB KYpCOB 7 1 bubnuorexa [JOK
H 8 KJ1accoB, 0000IICHIE https://m.edsoo.ru/8al41ddc
3HAaHUMN
[ToBTOpEHNE OCHOBHBIX 33 Hepena
MOHSATUH U METOJIOB KYpCOB 7 bubnuorexa [JOK
66 1
# 8 Ki1accoB, 00001IEHE https://m.edsoo.ru/8al4lefe
3HAHUM
34 Hepens bu6moreka [IOK
o7 HroroaskonTpobHAAPaGOTa L https://m.eds00.ru/8a142368
[ToBTOpEHME OCHOBHBIX 34 Hepens
68 MOHSTUH U METOJIOB KYpCOB 7 1 bubnuoreka [IOK
H 8 Kj1accoB, 0000IIICHHE https://m.edsoo.ru/8al420ac
3HAHUM
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME
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9 KIIACC

Ne KoaunuyecTBouacoB
aTan3yy JIeKTpOHHBIEM(PPOBLIEOOPA30BAT
n Temaypoxa Bce KonTpoJbHbIe IIpakTUyeckue A y P bp P
eHHusa eJibHbIepecypchl
/ ro paGoThI paGoThI
n
Omnpenenenue 1 Hepens
bubmmoreka [{OK
1 TPUTOHOMETPUYECKUX 1
. https://m.edso0.ru/8al424bc
¢byukumit yrimos ot 0° 1o 180°
2 S —— 1 1 Hepena Bubnnoteka LLOK
PMY. PHBEI https://m.edsoo.ru/8a14336¢
2 Hepens bu6moreka [IOK
3 T 1
COPEMAKOCHHYCOB https://m.edso00.ru/8a14336¢
2 HegenA Bubnnoteka LLOK
4 TeopemakocuHycoB 1
https://m.edsoo.ru/8al42d5e
5 T eOneMAKOCHIVCOR 1 3 Hepena bu6moreka [IOK
p Y https://m.edsoo.ru/8al42d5e
6 TeoneMACHIVCOR 1 3 Hepena bu6mmoreka [JOK
P Y https://m.edsoo.ru/8al42e8a
7 TeODeMACHIVCOR 1 4 Hepens bu6mmoreka [JOK
P Y https://m.edso00.ru/8a1430b0
8 TeODeMACHIVCOR 1 4 Hepens bu6mmoreka [JOK
P Y https://m.edso00.ru/8a1430b0
9 Haxoxnenue mivH CTOpoH U 1 5 Hepensa bu6mmoreka [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
5
10 PemenunerpeyroipHuKkoB 1 HeAe Bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0
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11 PemennerpeyronbHuKoOB 6 Heaend Bubmnotexa LIOK
https://m.edsoo.ru/8al42ac0
12 PemenuerpeyroipHUKOB 6 Henens Bubmuotexa LIOK
https://m.edsoo.ru/8al42ac0
13 PemenunerpeyroipHUKOB 7 Hepens bubmmorexa [OK
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpuMeHEeHHe 7 Hepena bubnuorexa [JOK
TEOPEM CUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpuMeHeHne 8 Hepena bubnuorexa [JOK
TEOPEM CUHYCOB U KOCHHYCOB https://m.edsoo.ru/8a14392a
16 KonTposnbHas paborta 1o teme 8 Hepena
"Pemienne TpeyronbHUKOB"
17 [Tonsatue o 9 Hepena bubnuoreka [JOK
peoOpa30BaHUMIIOIOOMS https://m.edsoo.ru/8a143ab0
18 COOTBETCTBECHHBICAIEMEHTHITIO 9 Hepens bu6moreka [IOK
TOOHBIXPUTYD https://m.edsoo.ru/8a143de4
19 CoOTBETCTBEHHBICDIIEMEHTHITIO 10 Hepena Bubnnoteka LLOK
TOOHBIX(PUTYD https://m.edsoo.ru/8a14406e
TeopeMa o mpou3BeeHUN 10 Hepena
OTPE3KOB XOpJ, TEOpeEMa O
20 an())I/BBeI[eHEH OTpeI;KOB bubmmorexa [JOK
https://m.edsoo.ru/8al4406e
CEeKYIHX, TeOpeMa O KBaJpare
KacaTeJlbHOU
Teopema o mpou3BeACHUN 11 Hepena
OTPE3KOB XOpJ, TEOpemMa 0O BuGmorexa LIOK
21 IIPOU3BEACHUN OTPE3KOB

CEKYLIUX, TeOpeMa O KBaJpare
KacaTelIbHOU

https://m.edsoo.ru/8al441a4
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TeopeMa 0 mpou3BeAECHUA 11 Hepens
OTPE3KOB XOPJI, TEOpEMa O
22 g I())I/I?;BGIIGHII/:I/I oT eli)%KOB bubnmorexa LHOK
p p https://m.edsoo.ru/8al442da
CEKYIIHNX, TEOpEMa O KBaJparTe
KacaTelIbHOMI
ITIpnmenenme TeopeM B 12 Hepens
23 epHICHI/II/I reOMeTqueCKI/Ix bubmorera [JOK
p p https://m.edso00.ru/8a143f06
3aJa4
[Ipumenenue Teopem B 12 Hepena
24 €IIEHUH F'eOMETPUIECKUX bubmorera [JOK
p P https://m.edsoo.ru/8a1443fc
3aJa4
[Ipumenenue Teopem B 13 Hepena
25 EIIEHUH T€OMETPHUECKUX bubmorexa HOK
p p https://m.eds00.ru/8a144578
3aja4
KonTtponbHas padoTa o Teme 13 Hepena
26 "[IpeoOpazoBanue mMoa00usI. bubnuoreka [IOK
Metpuueckue COOTHOUIECHHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Onpenenenne BEKTOPOB. 14Hepena
97 Ou3nYeCcKuil u bubnuoreka [JOK
FeOMETPUUYECKUN CMBICTT https://m.eds00.ru/8a144960
BEKTOPOB
CiokeHHe U BBIYUTaHHE 14 Hepens
28 BEKTOPOB, YMHOKEHHE BEKTOPA bubmorexa LIOK
POB, yM P https://m.edsoo.ru/8al44a8c
Ha YHUCJIO0
CnoxxeHue U BhIYUTaHHE 15 Hepens
bu6mmoreka [JOK
29 BEKTOPOB, YMHOXKEHHE BEKTOpA

Ha 9ucCJio

https://m.edsoo.ru/8a144d52



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

CroxeHue U BBIYUTAaHUE 15 Hegens bub6mmoreka [{OK
30 BEKTOPOB, YMHO)KEHHUE BEKTOPa https://m.edsoo.ru/8al44fbe
HA YHCIIO
31 Pa3noxxenue Bekropa 1o 1Bym 16 Hepenn bubnuorexa [JOK
HEKOJIJIMHEAPHBIM BEKTOPAM https://m.edsoo.ru/8al44fbe
16 Heaena bu6mmoreka [IOK
32 Kooputatsinexropa https://m.edsoo.ru/8al44fbe
CkansipHO€ MIPOU3BEICHUE 17 Hepens
33 BEKTOPOB, €r0 IIPUMEHEHHUE JUTSI brbmmorexa [OK
https://m.edso0.ru/8a14539¢c
HAaXOXJEHUS JUTUH U YIJIOB
CkansipHO€ NMpOU3BEICHUE 17 Hepens
34 BEKTOPOB, €0 MPUMEHEHHE JIJIA brbmorexa [TOK
https://m.edsoo.ru/8a14550e
HAaXOXJEHUS JUTUH U YTJIOB
35 Pemenne 3a1a4 ¢ MoMoIIpIO 18 Hepens bubmmoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3a1a4 ¢ MoMoIIpI0 18 Hepens bubmmorexa LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeneHne BEKTOpOB 1St 19 Hepena bu6mmoreka [JOK
pereHus 3ana4d GU3NKu https://m.eds00.ru/8a145b08
38 KonTtponbHas padoTa o teme 19 Hepena
"Bektopsr"
39 JlekapTOBBI KOOPAUHATHI TOUEK 20Hepena Bubnunoteka LLOK
Ha TJIOCKOCTH https://m.edsoo.ru/8a145c48
40 VpasHenmenpamoii 20 Hepensa bu6mmoreka [JOK
https://m.edsoo.ru/8a145c48
a1 VpaBHeHHEnpAMOii 21 HepenA Bubnmoteka LLOK
https://m.edsoo.ru/8a145c48
42 Y PaBHEHHEOKPYKHOCTH 21 Hepena bubnuorexa [IOK
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https://m.edsoo.ru/8a14635a

Koopaunarsl Touek 22Hepens
43 nepeceueHusi OKPY>KHOCTH U bubmorexa LHOK
. https://m.edso0.ru/8a146620
PSIMOA
Meroa KoOpauHAT pH 22Hepena bu6mmoreka [IOK
44 PELIEHUHU TEOMETPUUYECKHUX https://m.eds00.ru/8a146620
3aJ1a4, MPaKTHICCKHUX 3a71a4
Mertoa KoOpuHAT TpH 23 Hepensa bubmmoreka [IOK
45 pEIIeHUN TEOMETPUUYECKUX https://m.edso0.ru/8a146620
3aJ1a4, MPaKTUICCKHUX 3a71a4
Meto1 KOOpIMHAT MpH 23 Hepens bubnuorexa [JOK
46 PEIICHUH T€OMETPHUSCKUX https://m.edso0.ru/8a146620
3aJ1a4, MPaKTUICCKHUX 3a71a4
KonTtponbHas padoTa o teme 24Hepens
47 " JlekapTOBBI KOOPIUHATHI HA bubmorexa [TOK
" https://m.edsoo.ru/8al46e0e
MJI0CKOCTH
[IpaBunbHbIE 24 Hepens
48 MHOTOYTOJIbHUKH, BRIYUCIICHUE bubmmorexa [TOK
’ https://m.edsoo.ru/8al46fda
UX 2JIEMEHTOB
25 Hepens bu6mmoreka [JOK
49 Hueno m. JlntaokpykHocti https://m.edsoo.ru/8a1472c8
25Hepens bubmuoreka [JOK
>0 Hieno m. JmHaokpykHocTH https://m.edsoo.ru/8al14714c
51 e mp— 26 Hepens Bubanoteka LLOK
https://m.edsoo.ru/8a14714c
50 PajmanHasMepayria 26 Hepens bubmuoreka [JOK
https://m.edsoo.ru/8al14714c
53 [Inomanskpyra, cekropa, 27 Hepena bubnuorexa [IOK



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

CerMeHTa https://m.edso0.ru/8a147426
54 [Inomanekpyra, cekropa, 27 Hepens bubnuorexa [JOK
CerMeHTa https://m.edso0.ru/8a147750
55 [Tnomanbkpyra, cekropa, 28 Hepena bubnuorexa [JOK
CerMeHTa https://m.edso0.ru/8a147750
56 [Tonsartue o 28 Hepenn bubnuotexa [JOK
JBH>)KEHUUTUTOCKOCTH https://m.edsoo.ru/8a147c82
57 [TapannensHbIHTIEPEHOC, 29 Hepena bubnuoteka [JOK
MMOBOPOT https://m.edso00.ru/8a147f16
58 [TapannensHbIHTIEpEHOC, 29 Hepens bubnuorexa [JOK
MMOBOPOT https://m.edso00.ru/8a147f16
59 [TapamnensHbITIEPEHOC, 30 Hepena bubnuoreka [JOK
MMOBOPOT https://m.eds00.ru/8a147f16
60 [TapannensHbIHIEpEHOC, 30 Hepens bubnuorexa [JOK
IIOBOPOT https://m.edso0.ru/8a147f16
61 [IpumeneHre ABMKEHUI TPU 31 Hepena bubmmoreka LIOK
pELICHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
KontponbHas padoTa o TeMam 31 Hepena
"[IpaBunbHbIC
62 MHOTOYTOJIbHUKH. bubnmorexa LIOK
https://m.edsoo.ru/8a1480e2
OKpyXHOCTb.
JBrKeHUANIOCKOCTH"
[ToBTOpEHUE, 000OIICHNE, 32 Hepensa
63 cUCTeMaTHu3alus 3HaHHM. bubmuoreka [JOK
N3mepenne reoMeTpu4ecKux https://m.edso0.ru/8a148524
BeJIMYUH. TpeyroabHUKN
64 [ToBTOpenue, 06061IeHNE, 32 Hepena bubamnoreka [IOK

CHCTeMaTH3alus 3HaHUH.

https://m.edso0.ru/8a148650



https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

[TapannensHble 1
IIEPIEHIUKYIIIPHBIE IIPSAMBIE

65

[ToBTOpenue, o6oodIIEHNE,
CUCTEMaTU3alus 3HAHUHN.
OKpYyXHOCTb U KPYT.
['eomeTpruecknenocTpoeHus.
VYTIBI B OKpYKHOCTH

33Hepens

bu6mmoreka [IOK
https://m.edso0.ru/8a148650

66

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
Brnucannsie 1 onucaHHbIE
OKPYXHOCTH
MHOTOYTOJIEHUKOB

33 HepenA

bubmmoreka [{OK
https://m.edsoo.ru/8a148650

67

HroroBasikoHTposibHasipaboTa

34 HepenA

68

[ToBTOpEeHue, 0600IICHNE,
cUcTeMaTU3alsI3HaHU |

34 HepenA

bu6moreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC

Koanposepsiemorope3yabTar
a

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

I'eomerpus

6.1

PacriozHaBaTh u3yueHHBIE T€OMETPUYECKHE (PUTYPBI,
OIIpENIENATh UX B3aMMHOE PaCIIOJIOKEHUE, N300paKaTh
reoMeTpuueckue (QUrypbl, BBIIOJIHATH YEPTEXKH IO
ycloBuIO 3anaud. M3MepsATh JMHEHHBIE M YIJIOBBIE
BEIMYMHBI. PemaTh 3agauyum Ha BBIYMCICHHUE JJIUH

OTPE3KOB 1 BCJIMYHH YI'JIOB

6.2

Henatp TpyOyrO OIEHKY JHHEWHBIX U  YTJIOBBIX
BCJIMYHUH NOPEIMETOB B peaﬂBHOfI KU3HH, PasMEpPoB
MIPUPOTHBIX 00OBEKTOB.
PaznmuaThpazMephIdTHX00BEKTOBIIONOPSIKYBETUYHH

bI

6.3

CTpouThb YepTex M K TeOMETPUUECKUM 3a7adyaM

6.4

ITonp30BaThCA IMPpU3HAKaMH PaBCHCTBA
TPEYIrOJIbHUKOB, HMCIIOJIb30BaTh IMPU3HAKU U CBOMCTBaA

paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPH PEUICHUH 33124

6.5

HpOBO,Z[I/ITB JJOT'NYCCKUC PACCYKACHHUA C

HCIIOJIb30BAHUEM I'COMCTPUUICCKUX TCOPEM

6.6

[Tonn3oBaThes IIPpU3HAKaMH PaBCHCTBA
MPAMOYTOJIBHBIX TPEYIrOJIbHUKOB, CBOWCTBOM
MCOUAHBI, HpOBe,HéHHOﬁ K TUIIOTCHY3C
MpAMOYT'OJIBHOTO TPEYroJIbHUKA, B pEeLICHUN

TCOMETPUUCCKUX 3adaY

6.7

Onpenenars napajjieNbHOCTh MPSIMBIX C MOMOILBIO
JIJI0B, KOTOphle oOOpa3yeT C HHUMH CEeKyIlas.
Onpenenars NapajjieNbHOCTh MPSIMBIX C MOMOILBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSMOU 0

TOYEK APYTOU MpsSMOKN




6.8

Pemats 3a1auun Ha KiieT4aToi Oymare

6.9

HpOBOI[I/ITL BBIUMCIICHUA W HaXOJWUTh YHCIOBBIC H
6yKB€HHLIe S3HA4YCHHUA YIJIOB B T'COMCTPHUYCCKUX
3aJadyax €  HUCIOJb30BAHMEM  CYMMBI  YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYI'OJIbHHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECCUCHUH JIBYX MapaLICIbHBIX
IIPSAMBIX CeKyuien.

PeHIaTI)HpaKTI/ILIeCKI/ICBaI[a‘-II/IHaHaXO)KI[eHI/IeerIOB

6.10

Brnagers moHsATHEM T€OMETPUYECKOTO MECTa TOYEK.
YMeTh onpenenste OUCCEKTPUCY Yrila U CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KYy KaKk F€OMETPUUYECKHE MeCTa

TOYCK

6.11

@opMynHpoBaTh ONMPEACIICHNAS] OKPYKHOCTH U Kpyra,
XOp)IBI H )II/IaMeTpa OK]I)Y)KHOCTI/I, ITIOJIB30BaThCA HUX
CBOMCTBaMHU.

YMeThIPUMEHATHITUCBONCTBAIIPUPEIIEHUN3A AU

6.12

Brnanerp moHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHKA
OKPY)KHOCTH,  YMETb  HaxoOuThb €€  LEHTP.
[Tonp30BaTbest akTaMu O TOM, YTO OHCCEKTPHCHI
YIJI0B TPEYTrOJbHUKA MEPECeKalOTCsl B OJJHON TOUKE, U
0 TOM, YTO CepeUHHbIC MEPIEHIUKYISAPBI K CTOPOHAM

TPEYroJIbHUKA IMEPECCKAOTCA B O,Z[HOP'I TOYKC

6.13

BJ'IaI[eTB MMOHATHEM KacaTelbHOH K OKPYXHOCTH,
I10JIBb30BAaTbHCA TeopeMoﬁ 0 IMCPHCHIAUKYIIAPHOCTHU
KacaTeJIbHOM H paauyca, HpOBCI[éHHOFO K TOYKC

KaCaHUusA

6.14

ITonn3oBaThCs IIpo CTCUIITMMU IrCOMCTPUUCCKUMU

HCPAaBCHCTBAMH, IIOHUMATb UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITL OCHOBHBIC I'COMCTPHYCCKHUEC IMOCTPOCHUA C

MMOMOIIBIO MUPKYIIA U JIMHEWKHU

8 KUIACC

Koanposepsiemorope3yJbT
ara

IIpoBepsiemble IpeIMeTHbIE Pe3YJIbTATBI 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'O




0011ero o6pa3oBaHus

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEIE BHJIbI ‘ICTBIpéxyI‘OJIBHI/IKOB, Hnux
QJICMCHTBI, IIOJIB30BAaTbCA HUX CBOMCTBaMH Ipu pCUICHUHU

TCOMECTPHUUCCKUX 3ada1d

6.2

[IpumeHaTs CBOMCTBA TOYKM TNEPECEYEHUS MEIHaH

TpEyroJibHUKA (IIEHTpa Macc) B PEUICHUH 3a]1a4

6.3

Biamets mnoHATHEM CpenHEN JMHUM TPEYrOJbHUKA M
Tpameuuy, MPUMEHSITb MX CBOICTBAa MNpU pELICHUU
reomeTpuueckux 3anad. Ilonb3oBarbcsa Teopemont Paneca
U TEOPEMOM O MPOMOPLHOHATIBHBIX OTPE3KaX, MPUMEHATh

HX IJId pECIICHUA MMPAKTUUCCKUX 3aaa4

6.4

[IpumensTs nOpu3HaKU MOAOOMS TPEYroJbHUKOB B

PEIICHHUU T€COMETPHUICCKUX 3ada4

6.5

[Tonb3oBatbest Teopemoit Iludaropa ans  pemeHus
TCOMETPUUCCKUX W TMPAKTHYCCKUX  3ajady. CTpOI/ITB
MaTeMaTHYeCKyl0 MOJElb B MPAKTUYECKUX 3ajayax,
CaMOCTOATENIBHO ~ JenaTh  4epTéX U HAXOAUTh

COOTBETCTBYIOIIHE NJINHBI

6.6

Brnagerp mnoHATHSIMH CcUHYca, KOCHMHYca M TaHIEHCa
OCTpOro  yrjia  MPSMOYIOJBHOTO  TPEYTrOJIbHHKA.
[T0J1b30BaTHCAITUMUTIOHATUAMUJISPEIICHUSITIPAKTUYECK

nxs3agad

6.7

Beruucnsate  (paznuyHBIMH - cIOCOOaMu)  TUIOHIAIb
TPEYroJibHUKa ¥ IUIOMAJAA MHOTOYTOJIbHBIX  (HUTYp
(momp3ysicb,  rAe  HEOOXOJUMO,  KalbKYIATOPOM).

HpI/IMeHHTLHOHy‘ICHHLIGYMCHHﬂ B IMIPAKTHYCCKUX3aJadax

6.8

Bnagers moHATHSIMH BIMCAHHOTO U HOCHTPAJIBHOTO YIJIA,
HCIIOJIb30BAaTh TCEOPCMBI O BIIMCAHHBIX VyIJIaX, Yyrjaax
MCKAY XOpAaMu (CeKy'H_II/IMI/I) " YrJjie MCxKIy KacaTelIbHOU

151 XOp,Z[Oﬁ IIpu pCHICHUH TCOMETPUUCCKUX 3a0aY

6.9

Bnagers mOHATHEM ONHCAHHOTO ‘IeTBIpéXYTOJIBHI/IKa,
IMPUMCHATH CBOIMCTBA OIMCAHHOT'O ‘IeTBIpéXYTOJIBHI/IKa

IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTH




MaTeMaTUYECKUE MOJIENM IS 3aa4 PEAIbHON KU3HU U
MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS c
NPUMEHEHHEM MOJ00MS ¥ TPUTOHOMETpUU (TIOJB3YSICH,

r7e HeoOX0IMMO, KaJbKYJISITOPOM)

9 KUIIACC

KoanposepsiemoropesyJib
Tara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
0011ero o6pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (YHKLIHUU OCTPBIX YIJIOB,
HaxOJWThb C UX IIOMOIIBIK PpAa3JIMYHBIE AJIEMEHTHI
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA («pemieHue
NPSMOYTOJBbHBIX  TPEYroJbHUKOBY»).  Haxomute  (c
MOMOIIBI0  KalbKYNIATOpa) JUIMHBI W yIJIBl  JUIA

HETAOJMYHBIX 3HAUCHUI

6.2

[Tonb3oBaTbes  QopmynaMu TNPUBENCHHS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM Ui  HAXOXKJICHUS
COOTHOIIEHUI MEeXay TPUTOHOMETPUUECKUMHU

BCIIMYNHaAMU

6.3

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB IS
HAXOXJIEHUS  Pa3IUYHbIX  DJIEMEHTOB  TPEYroJIbHUKA
(«peiieHue  TPEYrOJIbHUKOBY»), MPUMEHATh WX MpHU

pEeICHUHU I'COMCTPUYICCKUX 3a1aq

6.4

Bnagers  momsATHsiMM  mpeoOpasoBaHuHs  10m00uS,
COOTBETCTBEHHBIX  3JIEMEHTOB  MOJOOHBIX  uryp.
[Tonb30oBaThcst  CBOMCTBAMM  1MOAOOMS  MPOM3BOJIBHBIX
¢uryp, yMmMerb BBIYMCIATH JJIUHBI U HAXOJUTH YIIBl Yy
noJo0HbIX  Quryp. IIpuMeHATs cBolicTBa NOA00MS B
NPaKTUYECKUX 3a7ayaXx. YMeTb NPUBOJIUTH HPUMEPHI

NOJIOOHBIX (PUTYP B OKpYXKAIOIEM MHUpe

6.5

ITonp30oBaThCs TCOpEMaMu O TMPOU3BCACHUN OTPC3KOB




XOpJ, O TPOU3BEJCHUM OTPE3KOB CEKYIIMX, O KBajpare

KacaTeJIbHOU

6.6

[Tonp30BaTbCs BEKTOpaMH, IOHUMATh UX T€OMETPUYECKUAN
U (QU3MYECKUH CMBICI, TNPUMEHATh HX B PEIICHUU
reOMETPUYECKUX u ¢buzngecknx 3az1a4.
[IpuMeHATBCKANAPHOECTIPOU3BEACHUEBEKTOPOBIIITHAX 0K T

CHUALJINH U YI'JIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH,
IMPUMCHATH €ro B pEeIICHUN rCOMETPHUICCKUX u

MMPAKTUYCCKUX 3a/1a4

6.8

Biagete TNOHATHMSAMH IPaBUIBHOTO MHOIOYTOJIBHUKA,
JUIMHBl  OKPY)KHOCTH, JUIMHBI JYI'M OKPYXHOCTH |
paguaHHOM MeEphI yria, yMETh BBIYHMCIATH IUIONIAAb Kpyra
n ero d4acred. [IpUMEHATBIOIyYEHHBICYMEHUS B

MMpaKTUYCCKUX3aJadax

6.9

Haxomute ocu wim  UEHTpbl cuUMMeETpuu  uryp,

IIPUMCEHATH IBMKCHUSA IIJIOCKOCTU B HpOCTGfIH.IHX cirydasax

6.10

[TpuMmeHsITh MOJTyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3aJad peajlbHOW >KU3HU U
IPOBOJAUTH COOTBETCTBYIOLIUE BBIYHCIICHUS c
MPUMEHEHHUEM MOJ00US U TPUTOHOMETPUUECKUX (PYHKIUN

(TmoNIBb3ysCh, TJIe HEOOX0IUMO, KAIbKYISTOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA
6 I'eomerpus
Havanphble nonstus reometpun. Touka, npsimasi, OTpe30K, Jdy4. YroJ. Buabl
6.1 yrioB. BepTukaneHble W CMexHblE yrubl. buccekrpucayria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U nepreHIUKYAIPHOCTBIIPSMBIX
6.9 Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETpPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OcCHOBHBIE TIOCTPOCHHSI C MOMOUIbIO HUPKYJAS W JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHcTBO
' TpPeYrojbHUKa
6.5 CaoiicTBa 51 MIPU3HAKU paBHOOEAPEHHOTO TPEYrOJIbHUKA.
' [Ipu3HakupaBeHCTBATPEYrOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuIebHBIX OpsiMbIX. CyMMa yriloB TPEYroJabHHUKA.
' Bremnue yriiel TpeyrojibHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYroJIbHUKA, MPOBEAEHHOU K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBAPSIMOYT OJIbHBIXTPEYTOJIbHUKOB.
[IpsiMOYTrOABHBINTPEYTOJBHUK € yTaoM B 30°
HepaBencTBa B reomMeTpuu: HEpPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yriie © OOJbIIeH CTOpPOHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6. ['eomeTpuueckoe Mecto TOuYeK. buccekrpuca yria ©  CepeMHHBIN
' NEePHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U KpyI, XOopJa M JuaMeTp, HuX cBoiictBa. B3aumuoe
6.10 pacmoyioKeHue OKpYyKHOCTH U mnpsmoi. KacarenpbHas u cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BINHMCAHHas B yroj. BrnucaHHas W oOnMcaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA




8 KUIIACC

Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosubauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpaneums, paBHOOOKast  Tpamemusi, €€ CBOWCTBA W  NPU3HAKH.
' [IpssMmoyronpHasTpanenus

6.4 Meron yaBoenuss mMenuansl. LlenTpanbHas cummerpus. Teopema dDaneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpEeYroJbHUKA U Tpanenuu. LlenTpmaccTpeyroipHuka

6.6 [logo6ue TpeyroapbHuKOB, Kod3(pduuuent mnonodbus. [Ipusznaku mnomobus
' TPEeYroJabHUKOB. [IprMeHennenoo0usnprpenieHuuIpaKkTHYeCKuX3a1au

6.7 dopMyItbl TS TUIOIIAAA TPEYroJIbHUKA, TapajlieiorpaMma, poM0a U Tpanemnun

6.8 CpoiictBa 1utomaneit reomerpuueckux Guryp. OTHOUIEHHE TMIIoaaAen
' MoI00HBIX puryp

6.9 Brrunciienue miomaaed TpeyroJbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. IIpumenenue Tteopembl Iludaropa mnpu pemieHun
' MIPAKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yIjla MpPsIMOYIOJBHOI'O TPEYroJIbHUKA.
6.11 OCHOBHOETPUTOHOMETPHYECKOCTOXKIECTBO.
TpuronomerpudeckuedyHKIuuyrioB B 30°, 45° u 60°

6.12 Brincansble ¥ EHTpaJIbHBIE YIJIbI, YTOJ MEXY KacaTelbHOU 1 XOpA0oH. YTIIbl
' MEX]ly XOpJaMH U CeKYyIIUMHU

6.13 BrrcanHble 1 ONTMCAaHHBICUYETHIPEXYTOJIbHUKN

-~ B3aumMHoe pacnonokeHue 1Byx okpyxHocTteil. Kacanue okpyxnocreit. O0mue
' KacaTeNbHbIE K JBYM OKPYXHOCTAM




9 KUIIACC

Kon IIpoBepsiemMbIiidjieMeHTCOAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tauretc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHS
Pemenne tpeyronbHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemenue
6.2 MPAKTUYECKUX 3a7ad C HWCIOJIh30BAHUEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanwme mompoowms. [1o100me COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 MPOM3BEICHUN OTPE3KOB XOPII, TEOPEMBI O MPOU3BEIACHUN OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
BekTtop, mmuHa (MOIyih) BEKTOPA, COHAIIPABJICHHBIC BEKTOPHBI, TPOTUBOTIOIOXKHO
65 HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB,
' oTiepanuu Ha BEKTOPaMH.
PaznoxxeHneBekTopanoJByMHEKOJUIMHEAPHBIMBEKTOPAM
6.5 Koopnunatsl Bektopa. CkansipHOe IpPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE JUIf
' HaX0XJACHUS JUIUH U YTIIOB
JlekapTOBbI KOOpAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJIMHATaX, IepeceyeHrue OKPYKHOCTEH U TpsAMbIX. MeTOoAKOOpIMHAT U
eronpruMeHeHne
6.8 [IpaBUIILHBIEMHOTOYTOJTbHUKH
6.9 Jlnuna okpyxHocTU. ['pagycHas U paguaHHas Mepa yria, BEIUUCICHHUE JUTHH JIyT
' OKpPY)KHOCTEH
6.10 [TnomaabpKpyra, ceKTopa, CerMeHTa
611 JIBuKEHHsST TJIOCKOCTM U BHYTPEHHHE CUMMETpuM (uryp (sreMeHTapHbIe
' npencrasienus). [lapamnensusiiinepenoc. [losopor




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeGOBaHUSA K NMPeIMETHBIM
pe3yJibTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBaTh IMOHATHSAMHM: MHOXKECTBO,
IIOJMHOKECTBO,  ONEpPAallMM HAJ MHOYKECTBAaMH;
YMEHHME OIEepPUpPOBaTh MOHATUSIMHU: Trpad, CBI3HBIN
rpad, AepeBo, LHMKI, MPUMEHATh UX NpPU PELUICHUH
3aja4;  yYMEHHE  HCIOJb30BaTh  Ipaduyeckoe
IIPE/ICTABJIICHNE MHOKECTB JJI ONMCAHUS pealbHBIX
IIPOLIECCOB W SIBJICHUM, IPU pEUIEHUH 3a7ad U3

JIPYTUX y4eOHbIX TPEeIMETOB

YMeHue omnepupoBaTh MOHATHUSMHU: OIPEICIICHUE,
akcuoma, TeopeMma,  J0Ka3aTelIbCTBO;  YMEHHE
pacrno3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHUI

YMeHne omnepupoBaTh MOHATHUSIMU: HaATypajbHOE
YHCIIO, TPOCTOE€ U COCTAaBHOE YMCIO, JEIUMOCTb
HATYpaJbHBIX YHUCEN, MPU3HAKK JEIMMOCTH, LIEJIO0e
YHUCIIO, MOJIYyJlb 4YHCIa, OOBIKHOBEHHAas [po0b W
necsiTuuHasi  ApoOb, CTaHOAPTHBIM BUJI  YHCHA,
paloHaIbHOE YHUCIO, HWPPANUOHATIBHOE YHUCIIO,
apuMeTHuecKuil KBaJpaTHBIH KOPEHb, YMEHHE
BBINIONIHATh JEUCTBHUS C 4YHCIAMHU, CPaBHHBATh H
yIOpSAOYUBATh 4HCTA, TMPEACTAaBIATh 4YHCIAa Ha
KOOPJMHATHOW TNPSAMOM, OKPYIJISATh YHUCIA; YMEHHUE

ACJIaTh NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYHCIICHUN

YMeHue onepupoBaTh NOHATUSIMU: CTENEHb C LEJIBIM
nokasaresuem, apuMeTHuecKuil KBaapaTHbII KOPEHb,

MHOT'OYJICH, anre6pa1/1qec1<asi ,Z[pO6L, TOXIOCCTBO,




3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTEIEHU OOJIbIIE
€AMHULIB; YMEHME  BBINOJHATH  pPacdy€Tbl IO
dopmynam, mpeoOpazoBaHUs  IENBIX, JAPOOHO-
palMOHAIBHBIX  BBIPAKEHUM W BBIPQOKECHUH C
KOPHSIMH, pa3jioKeHUEe MHOTOWIEHA HA MHOKUTENH, B
TOM YHCIIE C HCIOJIb30BaHHEM (opMya pasHOCTH

KBaapaToB U KBaJgpaTa CyMMbI U PAa3HOCTHU

YMenue  onepupoBaTh  MOHSATHSMH:  YHUCIOBOE
pPaBEHCTBO, YpPAaBHEHHE C OJHOM TMEPEMEHHOM,
YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE  pelarb JIMHEHHbIE W KBaJpaTHbIE
ypaBHEHUs, IPOOHO-pAlMOHATBHBIE YPaBHEHUSA C
OJHOM TIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEHHBIX
YpaBHEHUH, JMHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE U IPOOHO-pAIIMOHATIFHBIC HEPABEHCTBA C
OJHOW TNEPEMEHHOW, B TOM YHCJIE IpPU PEUICHUH
3a/1a4 U3 IpPYrux NpeaIMeTOB U MPAKTUYECKUX 3a]ad;
YMEHHUE HCIOIb30BATh KOOPAWHATHYIO MPSAMYIO H
KOOPJIMHATHYIO  IUIOCKOCTh  JUIsl  M300pakeHus

pellIeHnI ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue oneprupoBarth MOHATUAMU: QYHKIUS, TpaduK
byHKIINH, HYJIHA dbyHKINH, MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  NPOMEXKYTKH  BO3PaCTaHHUS,
yObIBaHUs, HaWOOJbIIEE W HAUMEHbIICC 3HAYCHUS

GyHKIMM; YMEHHE OTIEpUPOBATH MOHATUSAMU: MpsAMast

POTOPIIHOHATLHOCTb, JTUHEHHAs byHKIHSA,
KBaJpaTH4YHas byHKIHS, oOpaTtHas
IPOTIOPIIHOHAILHOCTD, napabouia, rurepOoia;

yMEHUE CTpOoUTh Ipaduku (QyHKUMH, HCIOJIB30BATH
rpaduKu sl ONpE/eTeHUsl CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, [UId pELIeHus 3ajad H3 Apyrux
y4eOHBIX MNPEJIMETOB U pealbHOW JKHU3HU; YMEHHE
BbIpaXaTh  (QopMyJamMHM  3aBUCUMOCTH  MEXIY

BCINYHNHaMU

YMmenue ONICPpUPOBATH MNOHATHAMM

nocjaca0BaTCIbHOCTD, apI/I(I)MeTI/I‘-IeCKaH n




reOMEeTpHYEcKas MPOrPeECCUN; YMEHUE UCIOJIb30BaTh
CBOICTBA MOCIIEIOBATEIBHOCTEN, (POPMYIBI CYMMBI U
oOmiero 4ieHa MpH pelmeHUH 3a/ad, B TOM 4HUCIIe
3amad U3 APYrHX Y4eOHBIX NMPEIMETOB M PEaTbHOM

KU3HHU

YMeHue pemiars 3a7aun pa3HbIX TUIOB (B TOM YHCIE
Ha MPOLEHTHI, JOJIM W YacTH, IBHXKEHHE, DPadoTy,
LIEHy TOBapOB M CTOMMOCTb IIOKYINOK M YCIYT,
HAJIOTH, 33Jlaui U3 00JacTH yNpaBJieHUs JTUYHBIMHU U
ceMeiiHbIMM  (UHAHCAMH); YMEHHE COCTaBJIIThH
BBIPAYKEHUS, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI I10
YCIIOBHIO 3a]1a4H, UCCIEI0BATh OJYYEHHOE PEILICHHUE
U OLEHUBATh MPaBIONOAOOHOCTh  MOJTY4YEHHBIX

pe3ylbTaToB

YMeHue onepupoBarh MOHATHSAMH: (uUrypa, TOUKa,
OTPE30K, npsimasi, yd, JoMaHasl, yrou,
MHOTOYTOJIbHUK, TPEYrOJbHHUK, PaBHOOEAPEHHBIH H
PaBHOCTOPOHHUM TPEYrOJIbHUKH, MPSAMOYTOJbHBIN
TPEYroJbHUK, MeAHaHa, OHCCeKTpuca U BbICOTA
TPEYTroJbHUKA, YETHIPEXYTOJIBHUK, Mapajlieiorpamm,
poMO,  NpPAMOYrOJBHUK,  KBajgpar,  Tpamerws;
OKPY)KHOCTb, KpYI, KacaTelbHasi; 3HaKOMCTBO C
MPOCTPAHCTBEHHBIMU (GUTypaMu; YMEHHE peniarh
3aJa4d, B TOM 4YHCJIE W3 TOBCETHEBHOM >KM3HH, HA
HAXO0XJICHUE TreOMETPUUECKUX BEJIMYMH c

MPUMEHEHHEM U3YUYEHHBIX CBOMCTB QUryp U (aKkToB

10

VYMeHHe ONeprpoBaTh MOHATUSMU: PAaBEHCTBO (Uryp,
PaBEHCTBO  TPEYroJIbHMKOB; MApajUICIbHOCTh U
HEPICHIUKY/SIPHOCTE  MPSAMBIX,  YIOJd  MEXKIY
NPSMBIMH, TIEPIIEHANKYISP, HAKIOHHAS, TMPOCSKIIHS,
nogobue  ¢uryp, NOJOOHBIE  TPEYrOJIbHUKH,
CHMMETpHSI OTHOCUTEIBHO TOYKH U MPSIMOW; YMEHHE
pacno3HaBaTh PAaBEHCTBO, CUMMETPHUIO M IOJ00ME
Guryp, napauIeNbHOCTh M HEPHECHAMKYISPHOCTD

MMPAMBIX B OKPYKAOLIEM MHUPC
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YMeHue OIICpUpPOBATH IIOHATHUAMMU: JJINHA,
paccTosiHue, yroil (BeIUYUHA YIJIa, CHHYC U KOCUHYC
yIjla TpeyrojbHHKA), IUIOMIAb; YMEHUE OIICHHBAThH
pa3Mepbl MPEeaIMETOB M OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPHUMEHATh (OPMYIIBI MEPUMETpa U
miomaan MHOTOYI'OJIbHUKOB, MJIMHBI OKPYKHOCTU U
wIomamM  Kpyra, o0ObeMa  IPSAMOYTOJIEHOTO
napamiejcenuicaa, YyYMCHHUEC IPUMCHATbH JMIPU3HAKU
PaBEHCTBA TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB
TPEeYroJbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMCTPUYCCKHUC COOTHOIIICHU A JIIsL

BBIYMCIICHUS JJIMH, PACCTOSTHUM, TUTOIIAACH

12

YMmenue wu3o0paxkaTh IUIOCKHME (UIYpHI M HUX
KOMOHMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
MOMOIIBIO YepTEKHBIX MHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB IO  TEKCTOBOMY  WJIH

CHMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS
CHUCTeMa KOOpIHMHAT; KOOPAMHATHI TOYKH, BEKTOD,
CyMMa BEKTOPOB, IIPOM3BEJCHUE BEKTOpa Ha YHUCIIO,
CKaJs[pHOE  MPOM3BEJIEHUE  BEKTOPOB;  yYMEHHE
UCIIOJIb30BaTh  BEKTOPHl M KOOPAWHATBHL  JJIs
MpPEJCTaBICHNUs] JAHHBIX M DPELIEHUs 3a1ady, B TOM
yyclie U3 APYruX Y4eOHBIX NMPEAMETOB U peallbHOMN

KHU3HHU

14

YMeHue OIICPHUPOBATL ITOHATHUAMU: CTOJIOMKOBBIE U
KpYI'OBbIC JuarpaMmal, Ta6J'II/II_II>I, cpeaHee
apI/I(bMeTI/I‘leCKOC, MCAHaHa, HauOOJIbIIIEE u
HAaUMCHbIICC 3HAYCHHA, pasMax 4YUCIIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATH u
Hp606pa3OBHBaTL I/IH(I)OpMaI_[I/IIO, MNpEACTAaBJIICHHYIO B
Ta6n1/1uax " Ha JuarpamMmax, OTpaxarouryro CBOMCTBA
" XapaKTCPUCTHUKU PCAJIBHBIX IMIPOLECCOB U SIBJICHI/Ifl;
YMCHHUEC pPAClIO3HABATh HN3MCHUYHUBBLIC BCIWYHUHBI B

OKpYKaIOIllEM MUpE
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YMeHue onepupoBaTh NOHIATUAMU: CIyYaWHbBIA OIBIT
(ciydaiiHBIA SKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE
(37eMeHTapHBIM ~ MCXOA)  CIy4yaillHOro  OIbITa,
cily4aiiHoe COOBITHE, BEPOATHOCTb COOBITHS, YMEHUE
HaXOJMTh BEPOATHOCTH CIIyYallHbIX COOBITUH B
OIIBITAX C PaBHOBO3MOKHBIMH  DJIEMEHTAPHBIMU
COOBITHSIMM; YMEHHE pellaTh 3aJadd  METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIB30BAHUEM
IpaBuia YMHOKECHHUS; yMeHue OLICHUBAaTh
BEPOSITHOCTH  PEAJbHBIX COOBITMH UM SIBJIICHUH,
IIOHUMATh pOJIb IMPAKTHYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHII B OKpPYXKAIOLIEM MUDPE U B
JKA3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U

€T0 POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOASIINNA HM3YUYEHHBIM METOJ
JUIA  pelleHus  3aJa4d, IPUBOJUTH  IPUMEPHI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HH,  DPACIIO3HABAaTh  IPOSBIECHUE  3aKOHOB
MaTEMaTUKd B HCKYCCTBE, OIMCBIBATH OTICIIBHBIC
BBIJIAIOIINECS PE3YIbTATHI, IIOJYYCHHBIE B XOJE
pa3sBUTHA MaTEMaTUKUM KaKk HAayKd, IPUBOIUTH
IPUMEPBl MAaTEMATUYECKUX OTKPBITMA M UX aBTOPOB

B OTCUYECTBCHHOM U BCGMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanenbie u nensie yncina. [Ipu3Haky JeIMMOCTH LIEIIbIX YUCE

1o OObIKHOBEHHbIE W JIECATHUYHbIE  JOpOOHM,  TPOLEHTHl,  OECKOHEYHBIE
' MEepUOANIECKUE APOOH

1.3 Pannonanbpublie yncna. ApudmMerndeckue onepamnuy ¢ palMoHaJIbHBIMU YUCIaMU

14 HeiictButenbHpie 4ucia. ApudMeTHueckue omepanuu ¢ JAeUCTBUTEIHHBIMU
' qyHuclaMu

Le [IpuOnmxkE€HHbIE BBIYMCIECHUS, IpaBUia OKpPYIJCHHUsS, MPUKUIKA M OLIEHKa
. pe3yJibTaTa BBIYUCIECHUN
2 AnreOpandecKHeBBIPAKCHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ menbiM nokazateneM. CTeneHb C PALMOHAIBHBIM IOKA3aTEIeM.
' CBoiicTBacTeneHu

2.3 MHorousneHbl

2.4 AnrebpandeckasapoOb

”E ApudmMernueckuit KOpPEHb HaTypaJIbHOU CTCIICHH. HevictBus c
' apuMeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEeHHS 1 HEPaBEHCTBA

31 Lensie u IpOOHO-pallMOHAIbHBIE YpaBHEHHUSI. Cucrembl u
. COBOKYITHOCTUYpPaBHEHUU

39 Lensie u IpoOHO-palliOHANILHBIE HEPaBEHCTBA. Cucrembl u
. COBOKYITHOCTHHEPABEHCTB

3.3 PemennerexkcToBBIX3a0au

4 YucnoBplenocne10BaTeIbHOCTH

4.1 ITocnenoBaTenbHOCTH, CIOCOOBI3aJaHUSTIOCIIEA0BATEILHOCTEH

42 Apudpmernueckass u reomeTrpuueckas nporpeccur. Dopmyna  CIOXHBIX

IIPOLICHTOB




OyHKIMU

OyHKIMsI, CrnocoObl  3amaHus  (YHKIIHU.

I'papux  ynxkuuu. OOnacte

OTIpe/IeIeHUs] 1 MHOXKECTBO 3HaueHui (ynkuuu. Hymu ¢pynkuuu. [Ipomexyrku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI U
MUHUMYMBI byHKINH. Haubomnbiee "
HanMeHbIIee3HaYeHNE() yHKIIMUHATIPOMEKYTKE

6 KoopaunaTs! Ha IpsAAMOM U INIOCKOCTH

6.1 Koopnunartnasnpsamas

6.2 JlexapTOBBIKOOPAMHATHIHAIIIIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOyroJasHUKN

1.4 OKpyXHOCTb U KpYyT

7.5 N3mepennereoMeTpuueCcKUXBETUINH

7.6 BekTopsiHamiockocTu

8 BeposaTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHasCTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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HOACHUTEJIBHAS 3AIIMCKA

B coBpeMeHHOM HM(PPOBOM MHUpPE BEPOSITHOCTh M CTAaTUCTHKAa MNPUOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTb, KaK C TOUYKU 3PEHUS MPAKTHUYECKUX MPUIOKEHUN, TaK U UX POJU B
o0pa3oBaHHU, HEOOXOJUMOM KaXJI0My uesoBeKy. Bospacraer uucino mnpodeccuii, npu
OBJIaJICHUN KOTOPBIMU TpeOyeTcsi xopolasi 6a3oBasi MOATOTOBKAa B 00JACTU BEPOSITHOCTU U
CTaTUCTHKH, Takas MOJrOTOBKA BaKHa AJIA MPOAODKEHHsS] 00pa3oBaHUA M JJIsl YCHEUIHOU
npodeccuoHaIbHON Kapbephl.

Kaxxnplil yenoBek MOCTOSHHO MPUHUMAET PEIICHHS HAa OCHOBE HMMEIOIIMXCA y HEro
JaHHBIX. A 1711 OOOCHOBAHHOIO MPUHATHS PEIIEHUS B YCIOBHUSAX HEIOCTAaTKa MM M30bITKA
uHopMalMK HEOOXOJUMO B TOM YHCIE XOpOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTHUYECKOE MBIIIICHHUE.

NmMeHHO 103TOMY OCTpPO BCTaja HEOOXOAMMOCTh CHOPMHUPOBATH Yy OOYYarOMIMXCS
(YHKIMOHAIBHYIO T'PaMOTHOCTb, BKJIIOYAIOU[YI0 B ce0sf B KadyecTBe HEOThEMJIEMOMU
COCTaBIIAIONIEH YMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIU3MPOBATH HH(MOpMaIuIo,
NPEJICTABICHHYI0 B Pa3IMYHBbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaNbHBIX MPOIECCOB ¥ 3aBUCUMOCTEN, TPOU3BOIUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypceé C OCHOBHBIMU MpHUHIMIIAMH cOoOpa, aHaliu3a U
NPEeJICTaBIICHUsI TaHHBIX M3 Pa3IMYHBIX cep KU3HU 00IecTBa U TOCYyAapcTBa MPUOOIIAET
oOydaromuxcs K 00IIecCTBeHHbIM MHTepecaM. V3ydyeHne oCHOB KOMOMHATOPUKU pa3BUBAET
HaBBIKM OpraHu3aluu nepedopa u mojacuéra yrucia BApUAHTOB, B TOM YHCIIE B MPUKIAIHBIX
3a/layaX. 3HAKOMCTBO C OCHOBaMH Te€OpUHU TrpadoB cO3JaET MaTEeMaTUUYECKUU (PyHIAMEHT
it GOPMHUPOBAHUS KOMIETEHIIUN B 00JacTH MHDOpMATUKU U ITUGPOBBIX TexHosorui. [Ipu
U3YYeHUH CTAaTUCTUKA M BEPOSTHOCTH OOOTallaroTcs MPEeACTaBICHUS OOYyJarouuxcs o
COBPEMEHHOW KapTHUHE MUPA U METO/IaX €r0 UCCIeAOBaHMs, (POPMHUPYETCS TIOHUMAHUE POJIU
CTAaTHCTHKM KaK MCTOYHUKA COIMAILHO 3HAYUMOUN MHGOPMAIMK U 3aKJIAbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIEHUSI.

B cooTBercTBMM € MAaHHBIMHU IENSAMH B CTPYKType MpOrpamMMbl y4yeOHOro Kypca
«BeposTHOCT, M CTaTHCTHUKA» OCHOBHOT'O OOIIEro 0Opa3oBaHUS BBIJCICHBI CIETYIOIINE
cojepkarenbHO-MeToauueckue JnuHun: «lIpencraBneHue JaHHBIX W omHUcaTelbHas
CTaTHCTHKA», «BepoATHOCTh», «INeMEeHThl KOMOMHATOpUKW», «BBemenue B Teopuro
rpadoBy.

Conepxanue nuaumn «lIpeacraBieHne JaHHBIX U OMMCATENbHAS CTATUCTUKA» CIYKHT
OCHOBOW s (OpMUPOBaHMS HABBIKOB pabOThl ¢ uWHGOpMAIMEH: OT YTCHHS W
WHTEpIpeTanuu HHPOPMAIUK, TIPEICTAaBICHHOW B TaOMUIax, HA JuarpaMmax M rpadukax,
0o cOopa, MNpPEACTaBICHUS W aHajdu3a JAaHHBIX C MCIOJb30BAHMEM CTAaTUCTHYECKUX
XapaKTepUCTUK CPENHMX W paccenBaHus. PaboTas ¢ JaHHBIMH, OOydYaroImuecs ydaTcs
CUUTHIBATh U HMHTEPIPETUPOBATH JAHHBIC, BBIABUTAaTh, apryMEHTUPOBATbh M KPUTHUKOBATH
MPOCTEHIINE TUIOTE3bl, PA3MBILLIATh HAJ (aKTOpaMH, BBI3BIBAIOIIMMU HU3MEHYUBOCThH, U
OLICHUBATh MX BIMSIHUE HA PACCMATPUBAEMBbIE BEIMYUHBI U TIPOLIECCHI.

NHTYynTHBHOE NOpPEACTAaBICHUE O  CIYyYallHOM  W3MEHYHMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTE WM TEHJCHUMHA CTAaHOBUTCS MOTUBHUPYIOIIEH OCHOBOM Uil HM3y4E€HUS



TEOpUU BEPOSITHOCTEW. bosbllioe 3HaueHHWEe UMEIT NPAKTUYECKUE 3aJaHus, B YaCTHOCTH
OMBITHI C KJIIACCUYECKUMH BEPOSTHOCTHBIMHU MOJEISIMHU.

[ToHsiTHE BEPOSITHOCTH BBOJUTCS KaK MEpA MPpaBaonoao0us ciydaitHoro coobitus. [lpu
M3YYEeHUH Y4YeOHOro Kypca oOydaromuecss 3HAKOMSTCS C MPOCTEUIIMMU METOJaMH
BBIUMCIICHUS BEPOSITHOCTEW B  CIY4YaillHBIX 3KCHEPUMEHTaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HMCXOJAaMH, BEPOSTHOCTHBIMM 3aKOHaMH, T[O3BOJIAIOIIMMHU CTaBUTh H
pemarb Oosee CIOXHBbIE 3a7aud. B y4eOHbI Kypc BXOAST HadaJbHbIE IMPEACTABICHUS O
CIIy4ailHBIX BEIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKE€CTBAMHM M OCHOBHBIMU ONEpaldsIMH HaJ MHOXKECTBAMHU, PACCMATPHUBAIOTCS MPUMEPHI
OpUMEHEHHsS JUIsl PellIeHUs 3a7ad, a TakXKe HCIOJIb30BaHUS B APYTMX MaTeMaTHYeCKHX
Kypcax U y4eOHBIX IpeIMeTax.

B 7-9 xnaccax usywaercsi yuyeOHBIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBI
BXOJAT pazzaensl: «lIpencraBnenue JaHHBIX M ONMUCATENbHAs CTATHUCTHKA», «BeposTHOCTHY,
«2neMeHThl KOMOMHATOPUKNY, «BBenenne B Teoputo rpadosy.

Ha u3ydenne yueOHoro Kypca «BepodaTHocTh U ctatucTukay orBoautcs 102 vaca: B 7
kiacce — 34 ygaca (1 gac B Heneno), B 8 kiacce — 34 yaca (1 yac B Heneno), B 9 kinacce — 34
gaca (1 gac B He/1eJI0).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHne NaHHBIX B BUAE TaOJIUL, AMAarpamm, rpadukoB. 3amnoiaHEeHHEe
TaOJMUI, YTEHHWE U TMOCTPOEHUE AuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHne rpaduKoB peasbHbIX MpoLeccoB. 3Bneuenre nHpopMauu us3
JUarpaMM U TaOJIMILL, UCTIONb30BAHUE U MHTEPIIpETAUsl JaHHBIX.

OnucaTtenbHas CTaTUCTUKA: cpefHee apudmeTnueckoe, MeauaHa, pa3Max,
HauOoJbIIee M HaWMEHbllee 3HAYEHUsT Habopa 4YMCIOBBIX AaHHBIX. [IpumMepsl
CIy4alHOM U3MEHYHUBOCTH.

Crny4aitHbIil 2KCIIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposTHOCTh u
yacTtoTa. Poib ManoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOE
U B oOmecTBe. MoHeTa u urpajibHas KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o cBszHoctu rpada. Llenu u nmxnel. [yt B
rpadax. O6xon rpada (disiepoB myth). [IpencrapieHue 006 OpPHUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ momouisio rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Hax
MHOKECTBaMH: OObEIMHEHUEe, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HAJ| MHOXECTBAMH: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, pPacIpeleIUTEIbHOE,
BKIItOueHusa. Hcmonb3oBaHue rpaduyueckoro TMPEACTaBICHUS MHOXECTB s
OMMCAaHUA peajIbHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUHU 3a4a4.

N3mepenue paccenBaHus AaHHBIX. [[ucriepcust M CTaHIApTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DOnemeHTapHble COOBITHSI  ciy4aitHoro ombiTa. Ciy4aifHple  COOBITHS.
BepositHoct  coOblTuil. OnbBITBI € PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObrTusiMu. CoryuyaiiHeiii BBIOOp. CBsI3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM pedep. I[lpaBuio
yMHOXkeHus. Permenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTUd. [duarpamma DOiinepa. OObeaWHEHHE U
nepeceueHue cooObiTuil. HecoBMmecTHbie  coObiTusi. DopMyna  croxeHUs
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBmiio ymHOxeHusa. HesaBucumeblie
coobiTud. llpencraBienue skcnepuMeHTa B BUAE JepeBa. Pelienuwe 3amay Ha



HaxO0XXJICHUE BEPOSITHOCTEH C TMOMOIIBIO JepeBa CIy4alHOrO0 JKCIEPUMEHTA,
auarpaMmm Jitepa.
9 KJIACC

[IpencraBienne JaHHBIX B BHAE TaOMUL, AuarpamM, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne U mocTpoeHue Tabiaul, auarpamm, rpaukoB Mo
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CoyetaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3aay ¢ MCMOAB30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM W3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaada. Cepusi UCHBITAaHUKA 1O NEPBOro YCIeXa.
Cepust ucnbiTaHuii bepHymm. BeposTHOCTH COOBITHI B CEpUM  HCIBITAHUM
bepnynu.

CiyuaiiHasi BeJIMUMHA W paclpeielieHue BEpOoATHOCTEH. Maremartuueckoe
oxumanue U gucnepcud. [IpuMepbl MaTeMaTHYeCcKOro OKHJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAUYECHHUS BEIWYMHBI. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIy4YallHOW BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUM HCHIBITAHUHI
bepuynnny.

[lonsitue o 3akoHe OoNbIIMX ynced. M3MepeHne BEepOSTHOCTEN € MOMOIIBIO
yacToT. PoJib 1 3HaUeHHe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«BeposITHOCTP M CTaTUCTHUKA» XAPAKTEPU3YIOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUAM  POCCHUICKHX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW TpodeccroHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOHl KaK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEIEHHUA  30pOBOro  oOpasa JKM3HU  (310pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYeCKUX 3HAHUU /I pelIeHUs 3a7ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) amanTanusi K M3MEHSIOIHUMCS YCJIOBHSIM CONHUAJIBLHOH W MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM IesATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCITIENICTBUS, (HOPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpENIeICHNs] ~ TIOHSTHH,  YCTAHABIWBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTeMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 10 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUM HHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCTIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMALUUA IO KPUTEPHUSIM, MPEAIOKCHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppeKTHOH (hopMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U MHIUBUAYaJIbHON
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOICHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IPHU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTUKEHHS WM HEJOCTHKEHUS eI,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Uutate wuHbOpMalUIO, MNPEJICTABICHHYIO B TaOaMIaX, Ha Jguarpammax,
MPEACTaBISATh JaHHbIE B BHJE TaOJUIl, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbIE) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh M UHTEPIPETUPOBATH  PEAJIbHBIC  YHUCIOBBIE  JIaHHBIE,
npeCTaBICHHbIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb3oBaTh Ajis1 ONMMCAaHUS JTAHHBIX CTATUCTUYECKUE XapPAKTEPUCTUKU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HaUMEHbIIEe 3HAYCHMS,
pazmax.

NmeTs mpencraBieHue O CiIydyallHOM HM3MEHYMBOCTHM Ha MpUMEpax IEH,
(bU3UYECKUX BEIWYWH, AHTPOTIOMETPUYECKUX JAHHBIX, UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CICAYIOIINE
IPEMETHBIE PE3YIIbTATHI:

N3Bnekarh ¥ mpeoOpa3oBbIBaTh WH(OpPMAIMIO, MPEJCTABICHHYIO B BHUIC
TabJInLl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIE B BUE TAaOJIUI], AHArpamM,
rpaduKoB.

OnucelBaTh JaHHBIE C TMOMOIIBID CTATUCTUYECKHX IOKa3aTeNel: CpEeIHHUX
3HA4YEHUI U Mep paccenBaHus (pa3Max, JUCHEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxoauTh BEpOSITHOCTH CIyYaliHBIX COOBITHM B OMBITaX, 3Hasl BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE B OINbBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIYYaHOTO JKCIEPUMEHTA,
quarpamMMbl DWsiepa, YicIIoBas IpsiMas.

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, IOAMHOXECTBO, BBIIIOJHATh
omepaly HaJl MHOXECTBaMU: OOBEIUHEHHUE, IMEPEeCceUeHue, JIOMOJTHEHUE,
MIEPEUUCIISITH 3JIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonw3oBaTh rpaduyeckoe MpEeACTAaBICHUE MHOXKECTB W CBSI3€M MEXIy
HHUMU JUIS1 ONUCAHUA MPOLIECCOB U SIBIICHUM, B TOM YMCJIE IIPU PELICHHUM 3a/1a4 U3
JIpYTUX y9eOHBIX MTPEAMETOB U KYypPCOB.

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekarr u mnpeoOpa3oBbiBaTh MH(GOpPMAIMIO, MPEACTABICHHYIO B
pPa3IMYHBIX HUCTOYHUKAX B BHUJAE TaONuUl, Auarpamm, rpadukoB, MPeACTaBISATh
JAaHHBIC B BHUJIC TAOIUII, THarpamMM, rpadKoB.



PemaTtp 3amaunm OpraHuM3OBaHHBIM NEpeOOPOM BAPUAHTOB, a TaKKE C
HCII0JIb30BaHUEM KOMOMHATOPHBIX MMPABUII U METOJIOB.

Hcnonb3oBaTh OMUCATENIbHBIE XAapAaKTEPUCTUKU [JJI1 MAaCCUBOB YHCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHHI M 4acTOThI COOBITHSI, B TOM YHMCJIE MOJIb3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4aHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUAX
UCIIBITAHUH J10 IIEPBOIr'0 yCIeXa, B CEPUAX UCHBITAaHUN bepHysum.

NmMerp mnpencraBieHUE O CIIy4YalHOM BEJIMYMHE W O paClpelesIeHUU
BEPOSATHOCTEN.

Nmerp mnpencraBieHue O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIHUX YUCEN B
pUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 I1 7 2
PEACTABIICHHE AAHHbX https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 Omucarenpias craTHeTHKa 8 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
i 1
3 Catysaiitas HSMEHHHBOCTD 6 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Breperne B TeopHio rpagos 4 https://m.edsoo.ru/7f415fdc
BeposTHOCTE 1 YacToTa CIIy4aitHOTO bubnuoreka [JOK
5 4 1
COOBITUSA https://m.edsoo.ru/7f415fdc
6 O0o001enre, cucTeMaTH3anus 3SHaHUH 5 2 Et?[iﬂlljr(\:fcizgﬁlf £415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KIIACC

KosnyecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 IT 4
OBTOpEHHe Kypea 7 iacca https://m.edsoo.ru/7f417fb2
9 OrnmcaTenbHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [IOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
M 4
3 Hoxectsa https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 B o 6 1
CPOATHOCTD CIYIALHOTD CODRITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpaco https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
6 Catyaiinsie coObrrus 8 https://m.edso0.ru/7f417fb2
7 O0o001enue, cucTeMaTH3aus 3SHaHUH 4 2 f;{iﬁﬁf;i?ﬁﬁ £417Fb2
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpEHNE Kypea 8 Kiacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DTIEMEHTBI KOMOMHATOPUIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmmorexa [OK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BEHHHA https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoannsie | Ilpakruueckue Aara unGposbie
Bcero H3yYeHHUs o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 [IpencraBnenue naHHBIX B 1 1 Hepens bubnuorexa [JOK
TabIuIax https://m.edsoo.ru/863ec1f8
9 [IpakTHueckuie BEIYUCIECHUS 110 1 2 Hepens bubnuoreka [IOK
TaOJIMYHBIM JJAHHBIM https://m.edsoo.ru/863ec324
3 W3Bnedyenune u MHTEpIpeTanus 1 3Hepens bubnuoreka [IOK
TaOJIMYHBIX TAHHBIX https://m.edso0.ru/863ec78e
4 [IpakTuueckas padota "Tabmupr" 1 1 4 Hepena
I'padmueckoe npeacraBneHue 5 Hepens
5 JTAHHBIX B BUJIE KPYTOBBIX, 1 bubnuoreka [IOK
CTOJIOMKOBBIX (CTOIOYATHIX) https://m.edsoo.ru/863ed18e
arpamMmm
UreHue U IOCTPOCHUE UATPaAMM. 6 Hegenn
6 [Tpumepst ﬂerrpaq)HqZCKHIz( 1 ’ bubmmorexa [JOK
https://m.edso0.ru/863ed602
rarpamMmm
7 [IpakTrueckas padota 1 1 7 Hepena bu6mmoreka [JOK
"InarpamMmmbr" https://m.edso0.ru/863ed72e
8 Uucnossie Habopbl. CpenHee 1 8 Hepena bu6mmoreka [JOK
apupmeTnyecKoe https://m.edso0.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 9 Hepens bubnuoreka [JOK
apugpmeTHyecKoe https://m.edso0.ru/863ed846
10 Menuana yrcnoBoro Hadopa. 1 10 Hepena bu6mmoreka [JOK



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846

Y cTONUMBOCTD MEIUAHBI

https://m.edsoo.ru/863edb3e

11 Menuana yrcioBoro Hadopa. 11Hegena | bubmuoreka [JOK
YCTONYHUBOCTh MEIUAHBI https://m.edso0.ru/863edc6a
12 [Ipaktuyeckas padora "Cpennue 12 Hepenn
3Ha4YeHUs"
HauOonpmee 1 HauMeHEbIIee 13 Hegenn
13 3HAYEHHS YUCIOBOTO Habopa. brbmmorexa [OK
https://m.edsoo.ru/863ee07a
Pa3zmax
Haubonpiiee u HauMeHbliee 14 vepensa | bubamoreka [JOK
14 3HAYEHHS YUCIOBOTO Habopa. https://m.edsoo.ru/863ee07a
Pa3zmax
Haubonpuiee u HanMeHbIee 15 Hepena | bubmmoreka [JOK
15 3HAYEHUS YUCIIOBOro Habopa. https://m.edsoo.ru/863ee07a
Pa3zmax
KonTtponsHas padoTa o remMam 16 Hepens
16 "[IpencraBieHue JaHHBIX. bubmorexa LOK
https://m.edso0.ru/863ee390
OnucarenpHas cTaTUCTHKA"
Crny4aiiHasi ”3BMEHYNBOCTh 17 vepena | bubmumoteka [[OK
17
(mpumepsl) https://m.edsoo.ru/863ee4bc
18 YacTtoTa 3Ha4YCHUI B MaCCHUBE 18 Hepens bubmmorexa [JOK
ITAHHBIX https://m.edsoo.ru/863ee69c
19 T'pynmiposKa 19 Hepensa bu6mmoreka [JOK
https://m.edso0.ru/863ee9d0
20 I'ucTorpammer 20 Hepena
21 THeTorpams: 21 Hepensa bu6mmoreka [JOK
https://m.edsoo.ru/863eeelc
29 IIpakTtuyeckas pabora "CnyyaiiHas 22 Hepena | bubmmoreka [JOK

U3MEHYUBOCTE"

https://m.edsoo.ru/863eecc8



https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8

I'pad, Bepmmna, pedpo. 23 Hepensa

23 HieiCTagﬂeHHe ilnart)m c ’ Bubmmorexa LIOK

https://m.edsoo.ru/863eef52

OMOIIEI0 Tpada
CreneHsp (BaJI€HTHOCTb) BEPILUHBI. 24 Hepena

24 Yucno pédep 1 cyMMapHasi CTeTIeHb bubnuorexa LIOK

https://m.edsoo.ru/863efOba

BepwuH. Lens u nuki

o5 Henp u nuxan. [Tyts B rpade. 25Hepena | bubmuoreka [JOK
[IpencraBnenue o cBA3HOCTH rpada https://m.edso0.ru/863ef236

26 [IpencraBnenue 06 26 Hepensa bubmmnorexa [IOK
OpPUEHTUPOBAHHBIX rpadax https://m.edso0.ru/863ef3b2

97 Ciy4aliHbI{ OMBIT U CITy4alHOE 27 Hepena | bubmmoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BeposTHOCT M 9acToTa COOBITHSI. 28 Hepensa

28 Poisib ManoBeposSTHBIX 1 bubnuoreka [IOK
MPAKTUYECKH JTOCTOBEPHBIX https://m.edso0.ru/863ef646
COOBITHI B IPUPO/IE U B OOIIECTBE

29 MoHeTa u urpajibHasi KOCTh B 29 Hepena Bubnunoteka LIOK
TEOPUH BEPOSITHOCTEHN https://m.edsoo.ru/863ef646

30 [IpakTuueckas padota "Yactora 30 Hepena | bubOmuoreka [JOK
BbINaJeHUs opia' https://m.edsoo.ru/863ef8a8
KonTtponpHas paboTa o remMam 31 Hepena

31 "CiyyaliHasi "3MEHUYUBOCTb. bubnuoreka [IOK
I'padbl. BepositHOCTB citydaiiHOTO https://m.edso0.ru/863f0186
coObITHs"

39 [ToBTOpenue, 060061IeHNE. 32 Hepena | Bubnmoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 060061IeHNE. 33 Hegena | Bubmuoteka IIOK

OmnucarenpHas CTaTUCTUKA

https://m.edsoo.ru/863efbaa



https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, 06001IeHNE. 1 34 Hepena | bubamorexa [JOK
BeposTHOCTB ClTy4aifHOTO COOBITHSA https://m.edsoo.ru/863efecO
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863efec0

8 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue qaHHBIX. 1 1 Hepena bubmmoreka [IOK
OnucarenbHas CTaTUCTHKA https://m.edso0.ru/863f029¢
9 Crnyuaiinast ”3BMEHUUBOCTh. CpeHue 1 2 Hepens bubnuorexa [JOK
YHICIIOBOT0 Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BeposTHocTH 1 1 3Hepens bubmuorexa [JOK
JaCTOTHI https://m.edso0.ru/863f0578
Knaccuueckne moaenu Teopuun 4 Hepens
4 BEPOSATHOCTEH: MOHETA U UrpajibHas 1 bubmorexa HOK
p ’ P https://m.edso0.ru/863f076¢c
KOCTb
5 Hepens bu6mmoreka [IOK
5 O 1
TIJIOHEHIA https://m.edsoo.ru/863f0a50
6 Hepens bu6mmoreka [JOK
6 3] 1
Jlucnepens uncnosoro Hagopa https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 7 HepenA bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
8 JlnarpaMMbl paccerBaHMS 1 8 nepens bubmorexa HOK
P P https://m.edsoo.ru/863f0ea6
9 Hepena bubmuoreka [JOK
9 MHO0K€eCTBO, ITOIMHOXKECTBO 1
https://m.edso0.ru/863f1180
Omnepanuu HaJ, MHOKECTBAMMU 10 Hepens
patt A A bubmuoreka [JOK
10 o0BbeMHEeHNE, TIepeceYeHUe, 1

JOIIOJITHCHHUC

https://m.edsoo.ru/863f143c



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaoiicTBa onepauuii HaJl 11 Hepens

11 MHOECTBAMHU: NIEPEMECTUTEIBHOE, bubnmoreka [JOK
COYETATEIbHOE, PACIIPEAECTUTEIBHOE, https://m.eds00.ru/863f1784
BKJTFOUCHUS

12 I'paduueckoe mpeacraBieHne 12 Hegena | bubnuoreka [IOK
MHOECTB https://m.eds00.ru/863f198c

13 KonTtponsHas pabora no temam 13 Hepens
"Cratuctuka. Muoxxectna"

14 DneMeHTapHble coObITHS. CyJaitHbie 14 vepena | bubmuoteka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
braronpusTcTByIOIIKE 3JIEMEHTAPHBIE 15 Hepena | bubmmoreka [JOK

15 .
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec

16 biaronpusTcTByIOIMME 3IEMEHTAPHBIE 16 Hepena | bubmmorteka [[OK
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edso0.ru/863f1f72
OnbITH ¢ PABHOBO3MOXXHBIMHU 17 Hepensa

bu6mmoreka [IOK
17 AJIEMEHTAPHBIMH COOBITUSIMHU.
L https://m.edsoo.ru/863f21ca
Crny4daifHbIi BEIOOD
OnbITH ¢ PABHOBO3MOXXHBIMU 18 Hepena
bu6mmoreka [JOK

18 AJIEMEHTaPHBIMH COOBITUSIMHU.

L https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
[IpakTuueckas pabora "OMNbITH € 19 Hepens

19 ABHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU Bu6mmorexa LIOK
P " P https://m.edso0.ru/863f235a
COOBITHUAMHU

20 Hepena | bubOmmoreka [IOK
20 JlepeBo A 1
https://m.edsoo.ru/863f2ade
CBolicTBa AepeBa: eIMHCTBEHHOCTD 21 HepenA
P N bubmuoreka [JOK
21 IIyTH, CYLIECTBOBAHUE BUCAUEH

BCPUIWHBI, CBA3b MCKAY YUCIIOM

https://m.edsoo.ru/863f2bac



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac

BEPIIHMH U YuCIIoM pEdep

29 TIpasio yMHOKeHIS 22 Hepena | bubmmoreka [JOK
https://m.edsoo0.ru/863f2cd8
23 TIpasio yMHOKeHIS 23 Hepena | bubnuoreka [{OK
https://m.edso0.ru/863f2e36
24 Hepena | bubmmoteka [IOK
24 TpotuBoNONO3KHOE COObITHE https://m.edsoo.ru/863f2f8a
o5 Huarpamma Jitnepa. O0beinHEHUE U 25Hepena | bubanorexa [JOK
nepecevyeHne coObITHI https://m.edsoo.ru/863f3214
26 HecoBmecTHbie coObITHS. DOpMyna 26 Hepena | bubmmoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3372
97 HecoBmecTHbie coObITHSI. DOpMyna 27 Hepena | bubmmoreka [[OK
CJI05KEHUS BEPOSITHOCTEN https://m.eds00.ru/863f3764
IIpaBuno yMHOXKEHHUS BEPOSITHOCTEH. 28 Hepens
28 yIC)J'IOBHaﬂy:IepOHTHOCTB. ’ ’ Bubmmorexa [JOK
https://m.edso0.ru/863f38ae
HezaBucnumbie coObITHS
IIpaBrno yMHOXKEHHUS BEPOSITHOCTEH. 29 Hepens
29 yIC)J'IOBHaSIy:IepOHTHOCTB. ’ ’ bubmmorexa [JOK
https://m.edso0.ru/863f3b06
HeszaBucumbie coObITHS
30 [IpencraBnenue cny4aitHOTO 30 Hepgena | bubmmorexa [JOK
SKCIIEPUMEHTA B BHUJIE JIepeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciry4aitHOTO 31 Hepens bu6mmoreka [JOK
SKCIIEPUMEHTA B BUJIC JIepeBa https://m.edsoo.ru/863f3f20
[ToBTOpEHUE, 060OIICHNE. 32 Hepensa
32 [IpencraBnenue naHHBIX. bubmiorexa LOK
https://m.eds00.ru/863f4128
OnucarenbHasi CTaTUCTUKA
33 IToBTOpenue, oboduieHue. I'padel 33nepena | bubmmorexa LHOK

https://m.edsoo.ru/863f4312



https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

KonTtponsHast paboTa o Temam

34 HepenA

34 "Cnyyvaiinbie cOObITHS. BEpOsSTHOCTS. 1
I'padsr"
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




9 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoasubie | IlpakTuueckue o op
Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Hepenn bubmmoreka [{OK
1 IT 1
PEACTABIICHHIE JAHHbIX https://m.edso0.ru/863f47ea
2 Hepena bubmmoreka [IOK
2 O 1
fcaTeibias cratnetiia https://m.edso0.ru/863f47ea
3Hegens bubmoreka [IOK
3 O 0 1
TICPALHH Hajl COOBITHAMH https://m.edso0.ru/863f47ea
. 4 Hepens bu6moreka [IOK
4 H 0 1
CABHCHMOCTD CODBITIH https://m.edso0.ru/863f47ea
5 KombunaropHoe npaBuiio 1 5 Hepens bubnuorexa [JOK
YMHOKEHUS https://m.edso0.ru/863f4e16
6 [TepecranoBku. @akTopual. 1 6 Hepena bubmmorexa [JOK
CoueTaHus U YUCIIO COYeTaHUM https://m.edso0.ru/863f4e16
7 Hepens bu6mmoreka [JOK
7 Tpe I1 1
PEYTOILHIIC LacKamt https://m.edso0.ru/863f5014
[IpakTuueckas pabora 8 Hepens
3 "Beruncienue BeposSTHOCTEH ¢ 1 1 bubnunoreka [JOK
HCIIOJIb30BAaHUEM KOMOMHATOPHBIX https://m.eds00.ru/863f5208
(GYHKIHI 3J€KTPOHHBIX TaOIuI"
I'eomeTprueckas BEpOSITHOCTb. 9 Hegenn
9 CrydaiiHplii BEIOOpP TOUKH U3 1 bubnuoreka [IOK

(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPYKHOCTH

https://m.edsoo.ru/863f5884



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884

['eomeTprueckas BEpOSITHOCTb. 10 Hepena

10 Crny4aitHblii BEIOOP TOUKH U3 bubmmoreka [JOK
(GUrypsI Ha TIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5a50
W3 IyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb. 11 Hepensa

11 CrnyuaiiHbli BHIOOpP TOYKH U3 bubnuorexa [JOK
(Gurypsl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5hfe
W3 IyTU OKPYKHOCTH
I'eomeTpuueckas BEpOSITHOCTb. 12 Hepensa

12 Crny4daifHpli BBIOOP TOYKH U3 bubnuotexa [JOK
(burypsl Ha INIOCKOCTH, U3 OTPE3Ka, https://m.edso0.ru/863f5e10
W3 IyTH OKPYKHOCTH
HcnwiTanue. Ycnex u Heynayva. 13 Hepenn BuGmrorexa LOK

13 Cepus UCTIBITAHUHN JIO TIEPBOTO
yenexa https://m.eds00.ru/863f6162
UcnwiTanue. Ycnex u Heynaya. 14 Hepens

14 Cepus UCTIBITAHUHN JIO TIEPBOTO bubmorexa OK
yorexa https://m.eds00.ru/863f6356
UcnerTanue. chtix Y HeyJaya. 15 Hepenn Sn6moTexa LOK

15 ng:;aHCHHTaHHH JI0 TIEpBOTO https://m.edsoo.ru/863f6356
Hcneiranusa bepnyiu. 16 Hepenn BuGmiorexa LIOK

16 BeposTHOCTH COOBITH B cCepuH
nembrTanmit Beprysmn https://m.edso0.ru/863f64d2
Hcnbitanusa bepryiu. 17 Hepena BuGmiorexa LOK

17 BepostHOCTH COOBITHI B cCepun .
venbrTanit Beprym https://m.eds00.ru/863f6680

18 IpaxTieckas pabota 18 Hepens bu6mmoreka [JOK

https://m.edsoo.ru/863f67de



https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de

"Ucneitanusa beprymim”

19 CrnyyaiiHas BeIMUYMHA U 19 Hepens | bubamoreka [{OK
pacrnpeneneHne BepoATHOCTEN https://m.edso0.ru/863f6b44
20 MareMaTH4ecKOo€e OKUIAHUE U 20 Hepena bub6mmoreka [{OK
JUCIIEPCUS CIIY4aliHOM BEIMYHUHBI https://m.edso0.ru/863f6da6
ITprmMepsl MaTeMaTHYIECKOTO 21 Hepens
21 O)II:I/I alfI)Hs[ KaK TSOPETHYECKOTO bubmmorera [JOK
& p https://m.edso00.ru/863f6f86
CPEHETO 3HAYCHHUSI BEIMIMHBI
22 IlouaTue o 3aKk0HE OOJIBIITNX YHCEI 22 Heaens bubmorera [JOK
https://m.edso00.ru/863f72c4
93 N3mepenue BeposITHOCTEN € 23 Hegena | bubmmoreka [JOK
IMTOMOIIBIO YaCTOT https://m.eds00.ru/863f7652
24 [IpumeHnenue 3aKoHa OOJBIINX 24 vepena | bubmmoreka [JOK
YHCEN https://m.eds00.ru/863f7116
o5 O06o06meHre, cHCTeMaTH3aNs 25Hegena | bubmmoreka [IOK
3HaHuil. [IpencraBienue naHHBIX https://m.edsoo.ru/863f783c
26 O0o001enue, cucTreMaTH3aIus 26 HepenA BubanoTeka LLOK
3HaHui. OnrcarenbHas CTaTUCTHKA https://m.edsoo.ru/863f893a
O0o001enue, cucTeMaTH3aIus 27 Hepena
27 sganuil. [Ipencrasienue qaHHBIX Eubmorexa HOK
P ' https://m.edsoo.ru/863f893a
OnmcaTenbHas CTaTUCTHKA
O0001Ienre, cucTeMaTH3aIus 28 Hepensa
. . bubnuoreka [JOK
28 3HaHM. BepoaTHOCTH ciydaifHOTO
https://m.edsoo.ru/863f7ade
COOBITHS
O0001enne, cucTeMaTH3aIus 29 Hepens
29 3HaHUM. BeposTHOCTH cydyaliHOTO bubnuoreka [JOK

COOBITHS. DIIEMEHTBI
KOMOHMHATOPHKH

https://m.edsoo.ru/863f7c9c



https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

O00011eHNEe, CHCTEMATU3ALINS 30 Heaens
. bubmmoreka [JOK
30 3HAHWUA. DJIEMEHTHI 1
https://m.edso0.ru/863f7e54
KOMOHMHATOPHKH
O0001enue, cucreMaTH3amus 31 Hepensa
31 3HaAHUHN. DJIEMEHTHI 1 bubnuoreka [JOK
koMOuHaTopuku. CiydaiiHbie https://m.edso0.ru/863f8408
BEITUYHMHBI ¥ pacTIpeieIICHUs
O06006111eH1E, CUCTEMATU3ALIMS 32 Hepens
. . bubnuorexa [JOK
32 3HaHui. CiyJaifHble BEJTMYUHBI 1 1
https://m.edsoo.ru/863f861a
pacnpeneneHus
33 Hrorosas koHTpoJIbHAS paboTa 1 33 Hepgenn
34 O06o01menue, cucTeMaTru3aIus 1 34 Hepena | bubmmoreka [IOK
3HAHUM https://m.edso0.ru/863f8b56
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
Ywurate nHGOPMAINIO, TIPEJICTABICHHYIO B TaOJIHIIaX, HA TUarpamMMax,
5.1 MpEACTaBIsATh JaHHbIE B BUAE TaONMI, CTPOUTH JAHUAarpaMMbl
(cTosiOuKOBBIE (CTOIOUATHIE) M KPYTOBBIE) TT0 MACCMBaM 3HAYCHHI
£ 5 OnwucelBaTh M HMHTEPIPETUPOBATH pPEATBHBIC YHUCIOBBIC JaHHBIC,
MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpadukax
Hcnons3oBathb TSt OTTMCaHHS JTAHHBIX CTaTUCTHYECKHUE
5.3 XapaKTEPUCTHKHU: CpeHee apudMeTndeckoe, MearnaHa, HanboJbIee U
HauMeEHbIIIee 3HaUeHus, pa3Max
HNmeTs npencraBieHue 0 CIydailHOM U3MEHUYMBOCTH HA MpUMEpPax IIEH,
5.4 (UBUYECKUX  BEIMYMH, AHTPONOMETPHYECKHX JaHHBIX, HWMETh
MPEJICTaBICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB U cTaTUCTHKA
W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B
5.1 Buje TaOnML, Auarpamm, rpaHKoB, NPEACTaBIATh JaHHbIE B BHJIE
TabmuLl, JUarpamm, rpadukoB
OnuceiBaTh JaHHBIE C TIOMOINBID CTAaTUCTUYECKHX I[OKa3aTemeil:
5.2 CpemHUX 3HAYeHWH W Mep paccenBaHus (pa3Max, IUCTIEepCUs U
CTaHJAPTHOE OTKJIOHEHHE)
5.3 HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHH M YacTOTHI COOBITUH, B TOM




YHUCJIe MO pe3yJibTaTaM U3MEpPEHUN U HaOJI0IeHU

Haxomuth BEpOSATHOCTHM CiIyd4alHBIX COOBITMII B OIBITAaX, 3Has

5.4 BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHN, B TOM YHCIE B OMbBITAX C
PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU COOBITHSIMH
- Hcnonp3oBate  rpaduueckue  MOJENH:  JCPEBO  CIIYy4allHOTO
' AKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YUCIoBas mpsmas
OnepupoBaTh TOHATHUSMHU: MHOKECTBO, IOJMHOKECTBO; BBITIOJIHSTH
- omepanuy  HaJ  MHOXXECTBAaMH:  OOBCIUHCHHE, IepeceucHue,
' JIOTIOTHCHHE; TIEPEUUCIISATh YJIEMEHTBI MHOXKECTB, IPUMEHSTH CBOWCTBA
MHO3KECTB
Hcnonp3oBatk rpaduveckoe MpecTaBIeHUE MHOXKECTB W CBs3e
5.7 MEXy HUMHU JIJISl OIMCAHUS TIPOIECCOB U SIBJICHUM, B TOM YHCJIE TPU
PEIICHUH 33J1a9 U3 IPYTHX YYEOHBIX MTPEIMETOB U KypCOB
9 KJIACC
Kon .
IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIEMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekath M TpeoOpa3oBBIBaTH HMH(POPMAIUIO, MPEACTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHWUKAX B BHJE TaONHI, AWarpamMm, TIpapuKoB,
IPEJICTARIIATH JAaHHBIC B BUJIC TAONHII, AHarpamMm, rpaduKoB
- Pemath 3a7auu OpraHM30BaHHBIM MEPEOOPOM BAapPHAHTOB, a TAKKE C
. UCII0JIb30BAHHEM KOMOMHATOPHBIX IIPABHII U METOJIOB
Hcnonp30BaTh  OmMUCATENIbHBIC  XapaKTEPUCTHKH  JJII  MAacCCHBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM 4YHCJICE CPCIAHHME 3HAUCHUS W MeEpbl
paccerBaHHUs
54 HaxomuTe 49acTOTHI 3HAYEHWH M YacTOThl COOBITHS, B TOM YHCIE
. MOJIL3YSCH pe3ybTaTaMU MPOBENEHHBIX U3MEPEHUN U HAOIIOACHUN
HaxonuTh BepOsITHOCTH CITydallHBIX COOBITUH B M3YYEHHBIX OTBITAX, B
55 TOM UHCI€ B ONBITaX C PABHOBO3MOXHBIMU dJIEMEHTAPHBIMU

CO6LITI/ISIMI/I, B CCpUsX HUCIBITAaHUN [0 IepBOro ycrexa, B CCPpHUAX




ucnblTaHuid bepHynim

HNMers mpeacraBieHue O CIy4alHOM BEIMYMHE U O PACIPEICICHUU

5.6

BEpPOSATHOCTEH

HNmerts mpencraBieHne 0 3aKOoHE OOJIBIIMX YUCET KaK O IMPOSIBICHUU
o.7 3aKOHOMEPHOCTH B CIIy4alHOM M3MEHYMBOCTH M O pOJIA 3aKOHa

OOJIBIINX YKCEN B IPUPOJE U OOLIECTBE




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
5 BepostHOCTh U cTaTUCTHKA
[IpencraBnenue gaHHBIX B BUAC TaOIUIl, quarpamm, rpaduxoB. 3anojiHeHUe
TabMUL, YTEHHWE U TMOCTPOEHUE auarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) U
5.1 KpyroBbix). YreHue rpaduKoB peanpHBIX IpoueccoB. M3Biedenue
vHpOpMAlUU U3 AWarpaMM M TaOJIMI], WCIIOJb30BAHUE M WHTEPIpPETAIHs
JTAHHBIX
OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHUecKoe, MeauaHa, pa3Mmax,
5.2 HauOoJIbIlIee M HAUMEHBIIIEEe 3HAUCHUS HaOOpa YMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMUBOCTH
CnyyaiiHplii SKCHEpUMEHT (OMBIT) M ciaydaifHoe coOwiTue. BeposiTHOCTH U
5.3 gacToTa. PoJIb MaJlOBEPOSITHBIX W MPAKTHYECKH TOCTOBEPHBIX COOBITHI B
npupoie u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH
I'pad, BepmmnHa, pedbpo. Cremenp BepmmHbL Ymcio pébep M cymmapHas
54 creneHb BepmuH. [IpeacraBnenne o cBszHocTu rpada. lemn u ksl [Tytn
' B rpadax. OO6xon rpada (sinepoB 1nyrth). IIpencraBieHue 00
opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpagos
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
55 MHOXeCTBO, 5SJIE€MEHT MHOXECTBa, MOJAMHOXECTBO. Omnepauuu Haja
' MHOXECTBaMU: 00bEJUHEHUE, NIepeceueHue, JONOIHEHNE
£ 3 CBoiicTBa onepaluili HaJl MHOXECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
' pacnpenenuTenbHOE, BKIIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXECTB JUIsl OMUCAHUS

PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ, IIpyu pCUICHUU 3aaa4.




N3mepenne paccenBaHus JaHHBIX. Jlucnepcus U CTaHIAPTHOE OTKJIOHEHUE

> YHCI0BBIX HaOOpoB. /lnarpamma paccenBaHus
DOnemMeHTapHbIe COOBITHS CiydailHOTO ombiTa.  CiydaiiHbie  COOBITHSL.
56 BepostHocTi  cOOBITHIL. ONBITBI ¢ PAaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
. coObiTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIYy MAJOBEPOSTHBIMU MU
IPAKTUYECKU JOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BHCSIUEH BEPILNHBI, CBSI3b MEX/1y YUCIOM BEpIIMH U yuciioM pédep. [IpaBuio
yMHO>KeHus. Pemenue 3aaa4 ¢ nomousto rpados
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHne coObiTHil. HecoBmecTHble coObITHS. DoOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposTHOCTB. [IpaBmiio ymHOKeHus. HesaBucrumbie coObITHS
[IpencraBnenne »skcrepuMeHTa B BUJe JepeBa. Pemenue 3agad  Ha
5.10 HAXOXJIEHUE BEPOSTHOCTEN C MOMOIIBIO JEPEBA CIYYAHOTO IKCIIEPUMEHTA,
quarpaMm Duiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
5 BeposiTHOCTB M cTaTUCTHKA
[IpencraBnenue qJaHHBIX B BUAE TaOIHI], AUarpamMm, rpaduKoB, UHTEPIPETALH
5.1 JTaHHBIX. UTeHWE W MOCTpOCHHE TaOJuWIl, Juarpamm, TpaduKoB MO peabHBIM
JTAHHBIM
5.2 [TepecTtanoBKH U aKTOpHAT
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk [lackans. Pemenne 3aiau ¢ ucnosibr30BaHueM KOMOUHATOPUKU
EE I'eomerpuueckass BeposiTHOCTh. CiiyyailHbIi BBIOOpD TOYKM M3 (UIYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyT'U OKPYKHOCTH
5.6 HcnsiTanue. Ycnex u Heynaua. Cepus UCHBITAHUN 10 IEPBOTO ycrexa
57 Cepus ucneitanuii bepHymiu. BepostHocTH cOOBITUH B CepUM HUCHBITAHUH
. bepnymn
5.8 Crydaiinas BeIMUMHA U paclipeielieHue BepOATHOCTEH




MaremMaTHu4deckoe OKHMJAaHUC W OUCIICPCUA. HpI/IMepBI MaTeMaTHu4CCKOI O

> 0>KMJIaHHS KaK TEOPETUYECKOIO CPEIHEr0 3HAYCHUS BEJIUYMHBI

510 MareMaTnueckoe OXHMJAHME M JUCHEpPCUs CIIydalHOW BEIUYMHBI «YHUCIIO
. YCIIEXOB B CEPUM UCIbITaHUI bepHym»

511 [Tonarue o 3akoHe OonbIIuX uucen. M3mepeHue BEpOATHOCTEH C MOMOIIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YUCEIT B IPUPOJE U O0IIECTBE




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALIUU
HaJ MHOXXECTBaMH; YMEHHUE ONEepUPOBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX MPU PELUICHUM 3a/a4; YMEHHUE HCIIOJIb30BATh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JJIsI ONHCaHUS peallbHBbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUU 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACNICHHE, aKCUoMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHHE  paclio3HaBaTh  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAaHUS U OTPUIIAHUS BbICKA3bIBaHUI

VYMmenne OIICpHUPOBATH TIIOHATUAMMU: HATYPAJIbHOC YHCIO, IIPOCTOC H
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPaJIbHBIX YHCEN, MPU3HAKH JICTUMOCTH,
[IeJI0€ YUCJI0, MOJIYJb YHCIia, OOBIKHOBEHHAS JIPOOb M JIeCATUYHAsT JPOOb,
CTaHJAPTHBIA BUJ YMCIIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKU KBaJAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHClIaMU, CPaBHUBATh M YIOPSA0YMBATh YKCIIA, MPEACTABIATh YMCIa Ha
KOOPJIMHATHOU MPSMOW, OKPYIJISATh YHUCIA; YMEHHUE JAeNaTh NPUKHUIAKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MNOHSTUSMU: CTEMEHb C LEJIBIM IOKa3aTeleM,
apudmeTnyecKuil KBaJIpaTHbIN KOpPEeHb, MHOTOWIEH, alredpandeckast Ipoos,
TOKJIECTBO; 3HAKOMCTBO C KOpHEM HATypajibHOM CTemeHu OoJblle
€MHULIBI; YMEHHUE BBIMOJHATH pacuérel 1Mo dopmynam, npeodbpazoBaHUs
HENbIX, APOOHO-PALIMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSAMH,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U pa3HOCTHU

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHbIE U KB aZIpaTHBIC  YpaBHCHUS, OPO OHO-
padlOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPaAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[p06H0'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHun 3a4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJad;, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO HNPAMYIO U KOOPAUHATHYIO IIOCKOCTH IJIA
1/1306pa>1<eHI/151 peI_HeHI/Iﬁ ypaBHeHHfI, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (yHKUUSA, rpaduk (YHKUUH, HYIH
(GyHKUIMH, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,




yObIBaHus, HauOoJibIlleeé W HaMMEHbIIEE 3HA4YeHUS (QYHKUUHU; yMEHHUE
OTEPHPOBATH TOHATHAMHU: TPsAMasi TPOMOPIHMOHAIBHOCTh, JHHEHHAas
¢byHKIMA, KBagpatuyHas QyHKIUS, oOpaTHas MPONOPIMOHATBHOCTD,
napabosa, rurnepoosa; yMeHle CTpouTh rpaduku (GyHKIUH, HCIIOIB30BaTh
rpaduKy Ui OTPENEeNICHUS] CBOWMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHus 3amgad M3 JPYruxX YYeOHBIX IPEJAMETOB U PEaTbHON JKHU3HU;
yYMEHHUE BBIpaXKaTh (POPMYIaMy 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenue OIICpUPOBATH MOHATHUAMU: NTOCICAOBATCIILHOCTD, apI/I(bMGTI/I‘-IGCKaﬂ
U TEeOMEeTpUYeCcKass IpPOrpecCud; YMEHHE HCIO0JIb30BaTh  CBOMCTBA
MocJIe0BaTeNbHOCTEN, (OPMYJIBI CyMMBbl U OOIIET0 Wi€Ha MpPH pelIeHuU
3a1a4, B TOM YHCJE 3aJa4 U3 JPYruX Yy4eOHbIX HPEIMETOB U peanbHOMN
KU3HHU

YMeHue pemiate 3a/1a4i pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb HMOKYIOK U YCIYT,
HaJOr¥, 3aJa4d U3 OOJaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHIO 3aJadd, HCCIENOBAaTh IOJIYyYEHHOE pEIICHHE U
OIICHUBATh MPaBAOINO0I00HOCTh MOTYYEHHBIX PE3YJIHTAaTOB

YMeHue onepupoBath MOHATHAMU: (PHUTypa, TOUYKA, OTPE30K, MpsAMasi, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeThIPEXYTOJIbHUK,
napasiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBAIPAT, TPANCIHST; OKPYXHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (DUTYpaMH; YMEHHE
pemaTh 3aJa4i, B TOM YHCIIE M3 MOBCEIHEBHOW JXWU3HH, HAa HAXOXICHHE
TCOMETPUYECKUX BEIMYMH C NMPUMEHEHHEM W3yYCHHBIX CBOWMCTB (UTYp U
(hakToB
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YMenue omnepupoBaTh TOHATHUSAMHU: PaBEHCTBO (QUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYIIPHOCTh MPSMBIX, Yroil
MEX 1y NPSAMbIMU, TEPIICHINKYIISP, HAKIIOHHAs, POeKIus, ojgodue duryp,
NOJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U IPSAMOIi;
YMEHHME pAaclo3HaBaTb pPAaBEHCTBO, CHUMMETpPHIO U Togobue ¢uryp,
napauieTbHOCTh U MEPIECHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: AJIMHA, PACCTOSAHHUEC, YTOJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCUHYC yTIJia TpeyTOJ'H:HI/IKa), monazb; YMCHHUEC OLICHUBATDH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyKaromeM MHUpE; YMCHUC ITPUMCHSATH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuIeJICIuIieaa, YMCHHC
IMPUMCHATDH IPU3HAKU PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY HI/I(baropa, TPUTOHOMCTPHUUCCKUE COOTHOIICHUA
JJIs1 BBIYUCIICHUA OJIUH, paCCTOHHHﬁ, ()1 ENEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPEBL )51 nux KOM6I/IH2U_II/II/I,
OpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT DPYKH, C IIOMOIIbIO qepTé)KHLIX




HHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue onepupoBarTh NOHATUAMU: INPSMOYrOJIbHAs CUCTEMa KOOPAMHAT;
KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHUCIIO, CKaJAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPHI U KOOPAMHATHI JUIS MPEACTABICHUS JAaHHBIX M PELICHMS 3a1ad, B
TOM YHCJIE U3 IPYTUX YUEOHBIX MIPEIMETOB U pPEaTbHOM KU3HU
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YMeHue onepupoBaTh NOHATUSMHU: CTOJOMKOBBIE U KPYrOBbIE JUarpamMmbl,
TaOIHIIbI, cpeHee apudmMeTnieckoe, MeMana, HanboJIbIIee ¥ HauMEHbIIee
3HaueHus,  pa3Max  4YUCIOBOro  Habopa;  yMEHHE  W3BJIEKaTh,
HMHTEPIPETUPOBATh U MPeoOpa30oBbIBaTh UHPOPMAIIHIO, PEICTABIECHHYIO B
TabIuIAX U Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTUKHU
peaIbHBIX MPOLIECCOB W SBJICHMM; yMEHHE pAacllO3HaBaTh N3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE
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YMeHue omnepupoBaTh MOHSTUAMU: CIy4alHBIH ONBIT (CIoy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHO€  COObITUE  (DJIIEMEHTapHBIA  HCXO[)
CIIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4alHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSIMM;, YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa M € MCIOJIB30BAaHHEM IpaBHIIa
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHMH U
ABJICHUM, NMOHMMATh POJIb IPAKTHUYECKUA JOCTOBEPHBIX U MaJIOBEPOATHBIX
COOBITUI B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHUCET M €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX
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YMeHne BbIOMpPATh MOJIXOIANINNA U3yYEHHBIM METOM JJI PEIICHUs 3aJayH,
MPUBOANTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, PacCIo3HaBaTh IPOSBJICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OTIMCBIBATh OTJENIBbHBIC BBIJAIONIUECS PE3YNIbTAThl, IOJYYCHHBICE B XOJIE
pPa3BUTHSA MaTEMaTUKH KaK HAayKd, MPUBOJAUTH MPUMEPhl MAaTEMaTHUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT coiepKaAHUSA
1 Yucna v BIYKCICHUS
1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, TMPOLEHTHI, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepanuy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTH4ecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 HpI/I6J'H/DKéI-£HI)Ie BBIUMCIICHUS, TTPaBHUJIa OKPYTIICHHUS, IPUKUIKA U OIIEHKA pe3yabTara
BBIUMCIICHUH
2 AnreOpandecKue BRIPaKSHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorouseHbI
2.4 Anrebpaunveckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBUs ¢ apudMeTHUUYEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHH
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUsI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHM
3.9 Lensle u apoOHO-panmoHanmbHble HepaBeHCTBa. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 UucnoBsie MOCIEA0BATEILHOCTH
4.1 [TocnenoBarenbsHOCTH, COCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyria CI0KHBIX MPOIIEHTOB
5 OyHKIMU
Oyukuus, cnocodsl 3aaanus Gpynkuuu. 'paduk ynkunu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHUMYMbI (YHKIUH.
Haubounbiiee u HaumeHblee 3HaUeHUE (PYHKIUU HA TPOMEXYTKE
6 KoopanHaTsl Ha MpsIMOI U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 Tpeyronsauk




7.3 MHOToyroJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr







		2025-10-15T15:11:54+0400
	Синявский С. И.
	я подтверждаю этот документ




