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HOACHUTEJIBHAA 3AIINCKA

B cootBerctBuu ¢ DepepanbHbIM TOCYIApCTBEHHBIM 00pa3oBaTEIbHBIM CTAaHAAPTOM OCHOBHOTO 0OOIEro 0O0pa3oBaHHs MPEAyCMOTPEHO
o0s13aTeNbHOE U3yYeHHE KypcoB «Anredpay, «I'eomerpus» u «BeposarHocTs 1 ctaTucTHKa» B 7, 8, 1 9 Kilaccax.

Kypc «Aaredpa»

AnreOpa sBISiETCS OOHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHAa OOECHEYMBACT M3YYEHHE JPYTUX ITUCHHIUIMH, Kak
€CTeCTBEHHO-HAYYHOT0, TaK U TYMAaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOAMMO /sl TIPOIOJDKEHUST 00pa30BaHus M B IOBCEAHEBHOM XU3HU. Pa3Butne y
oOyuaronuxcs Hay4dHbIX MPEICTaBICHUM O MPOUCXOKJIEHUU U CYIIHOCTH airedpandeckux aOCTpakiui, Crocode OTpakeHHs MaTeMaTU4YecKOW Haykou
SBJICHUH M TPOIECCOB B NPHUPOJIE U OOIIECTBE, POJU MaTEeMaTHYECKOr0 MOJEIMPOBAHMS B HAyYHOM IIO3HAHMM M B MPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX JUIsl aJanTallid B COBpeMEHHOM IudpoBoM ooOmiectBe. M3ydueHue
anreOpel obOecreyrBaeT pa3BUTHUE YMEHMsI HaOoJaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBILIUIEHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JIEHCTBUS W BBIBOJABI, (hOpMynupoBaTh yTBepkaeHHs. OcBoeHHME Kypca aireOpbl 0OecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHUS OOY4YaloIUXCs: OHHM HCHOJb3YIOT JAEIyKTHUBHBIE M WHAYKTUBHBIE pacCyXAeHHs, o0oOLIeHHe U KOHKPETHU3alHIo,
abctparupoBanue u aHanorutro. OOyueHue anredpe HpeanoJiaraeT 3HAYUTENbHBIN 00bEM CaMOCTOATENBHOM AESITENbHOCTH OOY4aloUIuXcs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHHE 3a/1a4 ABJIIETCS peaau3anueil 1eaTeIbHOCTHOTO MPUHIUIA 00y4eHNs.

B crpykType mporpammbl y4eOHOTro Kypca «AnreGpa» Juis OCHOBHOTIO OOIIero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTeabHO-
METOAUYecCKue JMHUM: «YHucina M BBIYMCICHUSA», «ANreOpandeckue BBIPAKEHUs», «YpaBHEHHs M HepaBeHCTBay, «DyHkuum». Kaxnas u3 stux
COJIepKATEIbHO-METOIMUECKUX JIMHUHA pa3BUBAeTCsl HA MPOTSKEHUU TPEX JIET M3YyYEHMs Kypca, B3aUMOJEHCTBYsS C APYIrMMM ero JuHusIMH. B Xxone
U3y4eHHsl y4eOHOro Kypca OOYy4arolIUMCsl MPUXOAUTCS JIOTHYECKH PACCYXJaTh, UCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBs3u ¢ 3THM B
IporpamMmy ydeOHOro Kypca «Anredpay» BKIHOYEHbl HEKOTOPHIE OCHOBBI JIOTUKH, MPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOTO
00pa30BaHus U CIOCOOCTBYIOIIME OBJIAJCHUIO OOYYarOIIMMUCS OCHOB YHMBEPCAJIBHOIO MaTeMaTHUecKoro si3bika. CoaepikaTelIbHOW M CTPYKTYpHOH
0COOEHHOCTBIO YUeOHOI0 Kypca «Anredpay» ABIsSETCS €ro MHTErPUPOBaHHBIN XapakTep.

Coneprxanue TMHUM «HKcaa U BBIYMCIEHUS CIIY’)KUT OCHOBOM JUIsl JaJIbHEHILIEro U3y4eHUsl MaTEMATUKH, CIIOCOOCTBYET PA3BUTHIO Y 00YYaIOLINXCS
JIOTMYECKOTO MBIIUIEHUs, (POPMHUPOBAHUIO YMEHMSI MOJIb30BAThCSA AJTOPUTMAMM, a TaKKe NPUOOPETEeHHMIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I
MOBCEJHEBHOM JKM3HU. Pa3BuTHE NOHATUS O YMCIE€ HAa YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs CBSA3aHO C PALMOHAIBHBIMM M HpPPALMOHAIBHBIMU
qyuciaaMM, (OPMHUPOBAHUEM IPEACTABICHUM O JEHCTBUTENBHOM 4YHCIE. 3aBeplIeHHEe OCBOEHHs YHMCIOBOM JIMHHUU OTHECEHO K CpeAHeMy oOmemy
00pazoBaHMIO.

Copnepxanue AByX anreOpandeckux JUHUA — «AJredpanyuecKue BBIPAXKEHHUS» U «YPaBHEHMS U HEPAaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaromuxcs MaTeMaTHYeCKOro ammapara, HeoOXOJUMOIo JUls PELIeHHs 3a/ad MaTeMaTHKH, CMEXHBIX MPEAMETOB M IPAaKTUKO-OPUEHTHPOBAHHBIX
3ajay. Ha ypoBHE OCHOBHOro o6uiero oOpa3oBaHus ydyeOHBIM MaTepual IpyNIUPYeTCs BOKPYr pallMOHAJIBHBIX BbIpaXeHUH. AnreOpa J1eMOHCTPUPYET
3HAaYeHHE MATeMAaTUKU KakK sA3blIKa JUI1 MOCTPOSHHUS MaTeMaTH4YeCKHX MOJIeNei, OmrcaHusl MpoleccoB M SIBJIEHUH peabHOro Mupa. B 3amaun oOydenus
anreOpe BXOJAT TaKXkKe JalbHEHIlee Pa3BUTHE AITOPUTMUYECKOTO MBILIUIEHHUS, HEOOXOAMMOro, B YaCTHOCTH, Ul OCBOEHHUS Kypca MH()OPMATUKU, U
OBJIaZICHUE HAaBBIKAaMH JENYyKTHBHBIX paccyxiaeHui. IIpeoOpazoBaHue CHUMBOJBHBIX (DOPM CHOCOOCTBYET PAa3BUTHIO BOOOpaXKEHMsI, CHOCOOHOCTEH K
MaTEMaTU4YECKOMY TBOPYECTBY.

Conepxxanue (GyHKIMOHAIBHO-TpaQUUECKOW JMHUM HAIeIeHO Ha TMOJIydeHHe OOYyYalolUMHUCS 3HAaHUM O (QYHKOMSAX Kak BaKHEHIIeH
MaTeMaTH4YeCKON MOJENTH JJs ONUCaHWS U HCCIENIO0BAaHUS Pa3HOOOpa3HBIX MPOLIECCOB M SIBIEHUH B NpHpoje U olmecTBe. M3ydueHue marepuaia



CHOCOGCTByeT Pa3BUTHUIO Y 06yan0Luch;1 YMCHHA HCIIOJIb30BATh PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3blKa MATCMATUKU — CJIOBCCHBIC,
CHMBOJIMUYECKHE, TpadruecKue, BHOCHT BKJIal B (POPMHUPOBAHUE MIPEJICTABICHUA O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIIM3ALIMU U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3ydaercs ydeOHbIi Kypc «Anredpa, KOTOPBIA BKIIIOYAET CIEAYIOININE OCHOBHBIC Pa3/Ieiibl COJICPKAHMS:
«Yucna u BEIYUCICHU», «ANreOpandecKue BIpaKEHUs», «YpaBHEHHUS U HEPAaBEHCTBaY, «DyHKIIUNY.

Ha usyuenue yuebHOro xypca «Anredpa» orBoautcsi 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hexmento), B 8 kinacce — 102 ygaca (3 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Heneno).

COJEPKAHUE OBYYEHUA
7 KJIACC

Ymucna v BbIYUCTICHUS

Jpo6u 0ObIKHOBEHHBIE U JECSITUUHBIE, IEPEX0] OT OAHOM (OpMBI 3amucu ipodeit k apyroil. [loHsTHE pallMOHATBHOTO YMCIA, 3aIIUCh, CPABHEHHE,
YIOPSAAOYMBAHUE PALlMOHAIBHBIX yucell. ApupMeTnieckre NeCTBUS ¢ pallMOHAJIbHBIMH yKciaMu. Pemenue 3aia4 U3 peasbHOM MpakTUKK Ha 4acTH, Ha
poowu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpesesieHre, IpeoOdpa3oBaHne BhIpAKEHUN Ha OCHOBE OIpeeNIeHUs, 3anuch Oonbmux uncen. [IponeHTsl,
3aMuch MPOLEHTOB B BUJIE ApoOU U ApoOu B BUJE MPOLIEHTOB. TpH OCHOBHBIE 33]]aul Ha MPOIIEHTHI, pEIICHNE 3a/1a4 U3 PEaIbHOM MPAKTHUKH.

[IpumeHeHue MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

IlepeMeHHBIE, YUCIIOBOE 3HAYEHHUE BBIPAKEHUSA C INMEPEeMEHHOM. [lomycTnMble 3HauYeHHs NEpeMeHHBIX. [IpeacraBieHue 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B BHUJE (popMynbl. Beruncnenus no ¢opmynam. IIpeoOpazoBaHne OyKBEHHBIX BBIPA)KEHUH, TOXKAECTBEHHO PaBHBIE BBIPAXKECHHUS, MpaBHIIa
peoOpa3oBaHus CyMM U IPOU3BEACHUH, TPaBUiIa PACKPBITUS CKOOOK U IPUBEACHNUS OJOOHBIX CIIaraeMblX.

CBONiCTBa CTENIEHU C HATYPAJIbHBIM IT0OKA3aTEIIEM.

Opnowiensl 1 MHOrowieHsl. Crenenp MHorowieHa. Cll0)KeHHE, BBIYMTAaHUE, YMHOXEHUE MHOTOWIEHOB. DOPMyIIbl COKpPAIEHHOIO YMHOXCHMS:
KBaJpaT CyMMBI U KBaJpaT pa3HOCTH. PopMyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUs, [IpaBUiIa IPeoOpa3oBaHMsl ypaBHEHUS, PABHOCUIBHOCTb YPAaBHEHUH.

JIuHelHOEe ypaBHEHUE C OJHON IEPEMEHHOW, YACIO KOPHEU JINHEHHOTO ypaBHEHUS, PEIICHUE JIMHEHHBIX ypaBHeHUH. CocTaBlIeHUE YpaBHEHHUH 10
YCIIOBUIO 33Jjaui. Pelienne TeKCTOBBIX 3a4a4 C [IOMOILBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHHE ¢ JABYMs NEpeMEHHbIMHU U ero rpadguk. Cucrema JByX JMHEHHBIX ypaBHEHHH ¢ IByMs nepeMeHHbIMU. Perienue cucrem
ypaBHEHUH criocoOOM NOACTaHOBKU. [IprMepbl pelieHus: TEKCTOBBIX 33Jay C MOMOILBIO CUCTEM YPAaBHEHUH.

DyHKUUH

Koopaunata Touku Ha npsmoii. YucioBbele MpoMeXxyTkH. PaccTosiHrEe My IByMs TOUKaMU KOOPAMHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca U opJMHaTa TOYKU Ha KOOPJAUMHATHOW IutockocTH. [IpumMepsl rpadukoB, 3a1aHHBIX
¢dopmynamu. Utenue rpadukoB peanbHbIX 3aBucumocteil. [lonsatue pynkuuu. I'padux Gynxuum. CoiictBa ¢ynkuuil. Jluneitnas gpynkuus, eé rpaduxk.
I'padux Gynkun y = |x|. I'paduueckoe pemeHue TMHEHHBIX YpaBHEHUH U CCTEM JIMHEHHBIX YpaBHEHHI.



8 KVIACC

Ymucna v BbIYUCICHUS

KBagpatuelii kopenb u3 umcia. I[lonarue o0 wuppanuoHanbHOM uucie. JlecsaTHuHble NPUOMIKEHUS HppaluMoHaNbHBIX uucen. CBoiicTBa
apu(METHYECKIX KBAAPATHBIX KOPHEH U UX IPUMEHEHHE K Pe00pa30BaHUIO YHCIOBBIX BEIPAKEHUH U BEIYUCIICHUSIM. J[eCTBUTEIBHBIC YK CTIA.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

AJaredpanyeckue BbIpaKeHHs

KBanpatublil TpE€XusieH, pa3oKeHUE KBaPaTHOTO TPEXWIEHA HA MHOKUTEIIH.

Anrebpandeckas apoOb. OCHOBHOE CBOWCTBO aireOpamdeckoil qpoou. CliockeHWe, BBIUMTAHUE, YMHOXKEHUE, JCICHHUE alreOpamdecKux IpoOeci.
PanmonanbHbIe BhIpaKeHUS U UX IPe0Opa3oBaHueE.

YpaBHeHus1 1 HePaBEeHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaapaTHOTO ypaBHeHMs. Teopema Buera. Pemienue ypaBHeHUU, CBOISIIMXCA K JHUHEWHBIM U
kBagpatHbIM. [IpocTeiiiue npoOHO-palMoHaIbHbIE YpaBHEHUS.

I'padmueckas nHTEpnpeTalysi ypaBHEHUN C JABYMS NEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHHH ¢ JByMs nepeMeHHbIMU. [Ipumepsl perieHus
CUCTEM HEJTMHEHHBIX YPaBHEHUH C IBYMS IIEpEMEHHBIMH.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBsle HEpaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOU INepeMeHHON. PaBHOCWIBHOCTH HEepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOU
nepeMeHHOM. CHCTeMBI JIMHENHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

LR IN10700

[Tonsarue pynkmuu. O61acTh ONIPENEICHUS U MHOKECTBO 3HaUeHHH (yHKIMU. CriocoOb! 3a1aHust (PyHKITHA.

I'padux dyakuun. Urenue croiictB pyrkuun no e€ rpaduky. [Ipumeps rpadukoB GyHKITUH, OTPaXKAIOMIUX peaJbHbIE TIPOIIECCHI.

OYHKIMH, OMUCHBAIONIIE TPSMYIO H OOPATHYIO TPOINOPIMOHANBHEIE 3aBUCHMOCTH, MX rpaduku. Oymkmmu y = X2, ¥ = X3, y = Vx, y=|x].
I'paduaeckoe pernieHne ypaBHEHHN M CUCTEM YPaBHEHUM.

9 KJIACC

Yucaa u BLIYUCTIEHUS

PanmionanbHple 4mClia, WppalMOHAJIbHBIE 4YHCIA, KOHEYHBbIE W OCCKOHEUHBIE JCCATHYHBIC IpoO0HM. MHOXKECTBO JEHCTBUTEIBHBIX 4YHCEN,
NeUCTBUTENbHBIE YUCIIa KaK OECKOHEYHBIE NECATHUYHBbIE NpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXy MHOYKECTBOM JACHCTBUTEIBHBIX YUCEN U
KOOPJIMHATHOM MPsIMOIA.

CpaBHEHHE ICUCTBUTEIBHBIX YUCEI, apU(PMETHUECKUE JEHCTBHS C ICHCTBUTEIILHBIMU YU CIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHUpE.

[TpubmmkE€HHOE 3HAUeHNE BEJTMYMHBI, TOUHOCTD MpuOmmkenus. Okpyrinenue uncen. [Ipukuaka u oleHka pe3yabTaTOB BHIYMCICHUI.

YpaBHeHHUS U HEPABEHCTBA

JIuneiitnoe ypaBHeHue. Pernienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHM, CBOAAIIUXCS K KBajJpaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHns ypaBHEHH TpeTben u
4eTBEPTOU CTENEHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-paiioHATBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 anreOpandyecKuM METOJIOM.



VYpaBHeHHE ¢ ABYMsI MIEPEMEHHBIMU M €ro rpaduk. Pemenne cuctem OBYX JTUHEWHBIX YpaBHEHUH C IBYMS IEpEMEHHBIMH. PerieHune cucteMm AByX
YpaBHEHHIA, OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOi creneHu. [ paguueckast MHTEPIIpETAIUs CUCTEMbI YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CIocoOOM.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJHOW NIEPEMEHHON. Pernienue cucreM JIMHEWHBIX HEPABEHCTB C OAHOW NepeMeHHOW. KBapaTHble HEpAaBEHCTBA.
I'paduueckast HHTEpIIPETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUUHA

KBangparnunas ¢pynkius, e€ rpaguk u cBoiictsa. [lapaboma, KOOpAWHATHI BEPIIMHBI TAPa00JIbl, 0Ch CHMMETPHH MapadOJIbl.

Ipaduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiictaa.

YuciioBbIE MOCJIE10BATEIBHOCTH U MIPOTPECCUH

[TonsaTHE YNCIOBOM MOCIENOBATETLHOCTH. 3aJaHUE TIOCIIEIOBATEILHOCTH PEKYPPEHTHON (popmysoit u popMyIioi N-ro yjieHa.

Apudmernueckas u reomerpudeckas nporpeccur. @opmynbsl N-ro ujaeHa apuMETUYECKON M reOMETPHUUECKON MpOrpeccuil, CyMMBbl MEpPBBIX N
YJICHOB.

N3obpaxenue 4jaeHOB apu(hMETUUECKON B TEOMETPUIECKON MPOTPECCUil TOUYKaMH Ha KOOPAWHATHOM TIOCKOCTH. JIMHEHHBIN M SKCTIOHECHIIMAIbHBIN
poct. CI0KHBIE TPOLEHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYUEBHOI'O KYPCA «AJITEBPA)
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pPe3yabTaThl OCBOECHUS MPOTrpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepU3yroTCs:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBIGHUEM HHTEpeca K MPOLUUIOMY U HACTOSIIEMY POCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHUSM POCCHUMCKHX
MaTEeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM IKOJIbI, K MCIIOIb30BAHUIO ATUX JTOCTHKEHUH B IPYrUX HAayKaxX U MPHUKIATHBIX cepax;

2) rpaskIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHHUIO OOS3aHHOCTEH TIpaxJAaHWHA W peald3allud €ero TMpaB, MPEACTaBICHHEM O MaTeMaTHYeCKUX OCHOBax
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUM, MPOLEAYP TPakJIaHCKOTO OOIIecTBa (HapuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYKCHUIO
ATHYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM IOCTH)KCHHH HAayKH, OCO3HAHHMEM BaXKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIOB B
NeSITENEHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTaHOBKOW Ha aKTHMBHOE y4acTHE B PEIICHUWU MPAKTUYECKUX 3a/lad MaTeMaTH4YeCKOW HaMpaBICHHOCTH, OCOZHAHUEM Ba)KHOCTH MATEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU VI YCTICITHOM MPOodecCHOHaNbHOM 1eATEeThbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHH, 0CO3HAHHBIM BEIOOPOM
Y TIOCTPOCHUEM UHAMBHIYaTbHOM TPACKTOPUHU 00pa30BaHUS U KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTn4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIMOHAFHOMY U ACTETUYECKOMY BOCHPHUSITHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3a/a4, PEHICHUH, pacCyXIeHUI, YMEHUIO BUIETh
MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMSL:



OpHUEHTAIMEH B JCATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA, IPUPOJIBI
u O6IJ_ICCTBa, HNOHMMAaHUEM MaTeMaTHYECKOU HAayKH Kak C(l)epbl JeJI0BEUECKOU ACATCIIbHOCTH, JTallOB eé Pa3sBUTHA W 3HAYUMOCTHU [JId PA3BUTHUA
OUBUIW3allUHU, OBJIAACHUCM A3BIKOM MAaTCMAaTUKU U MaTEeMaTUYECKOU KyJIbTypOfI KakK CpCACTBOM IIO3HAHHA MHPA, OBJIAACHUCM HpOCTGfIH.IPIMH HaBbIKaMH
HCCIIeI0BATEIbCKON I€ATEILHOCTH;

6) pusuyeckoe BocnuTanue, GopMUPOBaHUE KYJIbTYPbI 310POBbSI U IMOIMOHAJIBLHOIO 0JIArONOJIYYMSsI:

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTUYECKHE 3HAHHWS B HMHTEPECAaxX CBOETO 3J0POBBS, BEACHHS 3J0POBOTO 00pasza XKU3HH (30pOBOE MHUTAHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHA M OTABIXA, PEryisapHas (U3N4ecKas aKTHUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HABBIKA PE(PIEKCHH, TPU3HAHHEM CBOETO
rpaBa Ha OMMOKY U TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTallel Ha NpUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUM Ui pelIeHHs 3aJad B 00JIACTM COXPAHHOCTH OKpY)Kalolled cpenbl, IUIaHWPOBAHUS
MOCTYIKOB M OIIEHKU MX BO3MOYKHBIX MOCTEACTBUHN ISl OKPY>KAOIIEH Cpe/ibl, 0CO3HAHUEM TJIOOAIBHOTO XapaKTepa dKOJIOT MUeCKUX MPOoOJIeM U IMyTel ux
pereHus;

8) ajanTanus K N3MEHAOIIUMCS YCJIOBUSIM COLMATbHOM M IPUPOIHOM Cpe/bl:

TOTOBHOCTBHO K }IeP'ICTBI/IHM B YCIIOBHIX HeOHpe)IeJ'IéHHOCTI/I, IMMOBBIIICHHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO JCATCIbHOCTh, B
TOM YHUCJIC YMCHUC YUUTHCA Y APYTUX J'IIO)IGI\/II, HpI/IO6peTaTL B COBMECTHOU ACATCIIBHOCTU HOBBIC 3HAHNWA, HABBIKW 1 KOMIICTCHIIMU U3 OIIbITAa APYTIHUX;

HGO6XOHI/IMOCTBIO B q)OpMI/IPOBaHHH HOBBIX 3HaHI/II\/II, B TOM YHCJIC (1)0pMy.TII/Ip0BaTI) nacu, MOHATHUSA, THIIOTC3bI 06 06T)eKTaX " ABJICHUAX, B TOM YHCIIC
PpaHEC HEU3BCCTHLIX, OCO3HABATH )IerI/II_[I/ITI)I CO6CTBCHHLIX 3HAaHUHU U KOMHeTeHTHOCTeI\/II, IIJIaHUPOBATH CcBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAI[MIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KaK BBI30B, TPEOYIOIINUA KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBIE PEIICHUS B IEHCTBHS, (OPMYIUPOBATH U OI[EHUBATH PUCKH M MOCIEACTBUS, ((OPMHUPOBATDH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble JJornueckue neicTBus:
® BLISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMATHUYECKHX OOBEKTOB, MOHATHH, OTHOIICHUH MEXAY MOHATUAMH, (POPMYITHUPOBATh
OTIpeNeTICHUsT TOHATUN, YCTaHABJIMBATH CYIIECTBEHHBIN NpHU3HAK KiIacCHU(UKAIMK, OCHOBAHMS Il OOOOIIEHUS W CPaBHEHHS, KPUTCPUH
MPOBOJIMMOTO aHAJIN3a;
® BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BIBATH CYXKJCHHS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00II[1E, YCIIOBHBIE,
® BBLISIBIISITh MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeUYrs B (PaKkTax, AAHHBIX, HAOMIOJCHUSIX W YTBEPKACHUAX, MpEIiararhb
KpPUTEPHUH IS BBISBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;
® [IeJ1aTh BBIBOJbBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;
® pa3dupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPsIMbIE U OT MIPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIILHO HECIOKHbBIE TOKA3aTeIbCTBA
MaTeMaTH4eCKUX (paKkTOB, BBICTPAMBATh apTyMEHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
e BEIOMpATh crmoco0 pemieHus yd4eOHOH 3amayn (CpaBHMBATh HECKOJBKO BApUAHTOB pEIICHHs, BHIOMpaTh HauOomee MOAXOMAUINN ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHEB).
ba3oBble ncciaenoBareibCKue 1eiCTBHS.
® 1ICITI0JIb30BaTh BOTPOCH KaK UCCIIEOBATENbCKUNM MHCTPYMEHT MO3HAHHS, (JOPMYIUPOBATH BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUYHE, MPOoOIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;



® [IPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTaBICHHOMY IUTAHY HECJIOXKHBIA SKCIIEPUMEHT, HEOOJIBIIIOE MCCIEIOBAHNE M0 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEK Ty COOO0I;

® CaMOCTOSTENBHO (popMyIHpoBaTH 000OIIEHNUS U BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOICHMSI, HCCIIEOBAHUS, OIICHIBATh IOCTOBEPHOCTh
MOJIyYEHHBIX PE3y/IbTaTOB, BEIBOJIOB M 0000IICHHII;

® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCa, @ TAKKE BBIABUTATH MIPEIIOJIOKEHHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

® BEISIBIISITh HEIOCTATOYHOCTh M U30BITOYHOCTH HH(POPMAIMH, TAHHBIX, HEOOXOUMBIX JUIS PEIICHUS 33a4u;

® BEIOMPATh, AHATTU3UPOBATh, CACTEMATU3UPOBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO PA3IMIHBIX BUJIOB B (DOPM MPEICTABICHUS;

e BEIOMpaTh (popmy mpencTaBicHUS WHGOPMAMKM W WLIIOCTPUPOBATH pelIacMble 3aJaddl CXEMaMH, JuarpamMMmamMu, WHOW Trpapukod W UX
KOMOMHAIIMSIMU;

® OIICHUBATh HAJEKHOCTH HHPOPMAITHH 10 KPUTEPHSIM, MIPEITI0KEHHBIM YIUTEIIEM UITH CPOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE TelCTBHUS:

® BOCIIPHHUMATh U ()OPMYJIUPOBATH CY)KJCHHS B COOTBETCTBUHU C YCIIOBHSMH M IEISAMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOUYKY
3pEHUs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS TI0 X0y PEIICHUS 3aaui, KOMMEHTHPOBATh MTOJIYYeHHBIH PE3yJIbTarT;

®B X0j¢ OOCYXJICHHUS 3a7aBaTh BOMPOCHI IO CYHIECTBY O0OCYXKIaeMOW TEMbI, TPOOJIEMBI, periaeMoi 3a/iadv, BhICKA3bIBaTh WJICH, HAICICHHBIC Ha
TIOUCK PEIICHHS, COMOCTABIIATh CBOU CY)KJICHUS C CYXKJICHUSIMH JAPYTUX YUJACTHUKOB JUAora, 0OHApy>KWBATh Pa3IMuUe U CXOJICTBO MO3UIUH, B
KOPPEKTHOH (hopMe GOopMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHHS;

® [IPE/ICTABIIATh PE3yAbTAaThl PEIICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEIOBAHMS, TPOEKTA, CAMOCTOSTEIILHO BEIOMPATh (POpMAT BHICTYIUICHUS C yIETOM
3a]a4 MPE3eHTAINN 1 OCOOCHHOCTEH ayTuTOPHH;

® IOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW M HHMBHIYaTbHON paOOTHI PHU PEIIeHUH Y4eOHBIX MaTEMaTHYECKHX 3a/1a4;

® IPUHUMATh IIeJTb COBMECTHOW NESTEIHHOCTH, IUIAHWPOBATH OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacmpeaeisTh BUABI padOT, JOTOBapHUBATHCS,
00CYyXIaTh MPOIIECC U PE3YJIbTAT pabOThI, 00001IIaTh MHEHHS HECKOJIBKUX JIFOJICH;

® y4acTBOBATh B TPYNIOBHEIX (hopmax paboThl (00CYXkIeHUS, OOMEH MHEHHSMHU, MO3TOBBIC IITYPMBI U JPYIHE), BHIIOJIHATH CBOIO YacTh paOOTHI U
KOOPJAMHUPOBATh CBOW JCWUCTBUS C JAPYI'MMH YICHAMU KOMaHJbI, OLICHUBATh KAa4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT IO KPUTEPUSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIbHO COCTaBISTh IUIaH, AJITOPUTM pEIIeHHs 3a/1a4i (WM €ro 4acTh), BBIOMPATh CHOCO0 pelieHus ¢ y4ETOM MMEIOLIUXCS PECYPCOB U
CcOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(pOpPMAIUU.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:
® BIIaJIETh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOLiecca U pe3yabTaTa pelieHusl MaTeMaTHIecKoi 3a/1auu;
® [IpEJBUJETh TPYAHOCTHU, KOTOpPHIE€ MOTYT BO3HUKHYTh IpPH pEHICHUM 3a7aud, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3YyIbTaTa JACSITEILHOCTH MMOCTABICHHOM IENTU U YCIIOBUSM, OOBSCHATH MPUYHHBI JOCTIKECHUS WIH HEJIOCTHKEHHUS 1IeJIH,
HaXOJHTh OIINOKY, 1aBaTh OI[EHKY TPHOOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATBI

K kon1y oOydenus B 7 kjacce o0yJaromUics MOJIYyYUT CIEIYIOUINE MPEIMETHBIC PE3YIbTaThl:
Yucna v BBIYUCTICHUS

BbInonHATh, coueTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(pMeTHIeCKue NSHCTBHS C pallMOHAIBHBIMU YHCIAMHU.

Haxonuth 3Ha4e€HMsI YMCIIOBBIX BBIPAKEHUH, NMPUMEHATh Pa3HOOOpasHbIE CIOCOObI M NMPUEMBI BBHIYMCICHUS 3HAYEHUH JIPOOHBIX BBIPAKEHUH,
coJiepKaiux OOBIKHOBEHHBIE U ICCATHYHBIC APOOH.

[lepexoauTs OT OAHOM (GOPMBI 3aMKMCH YHCEN K APYroi (IpeoOpa3oBhIBATh ACCATUYHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUUHYIO APOOH).

CpaBHUBATh U YIOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OxpyriarTh yucna.

BBINOMHATE NPUKUAKY M OLICHKY PE3YJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYEHMH YHCIOBBIX BBIPAKEHUN. BBINOIHATH ACUCTBUSA CO CTEHNEHSMH C
HaTypaJIbHBIMU TIOKa3aTEJISIMU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHUEe Ha MHOKUTEIN HaTypaJIbHbIX YHCEI.

Pemarth nOpakTHKO-OPUEHTHUPOBAHHBIE 3a/a4yH, CBS3aHHbIE C OTHOLIEHHWEM BEJIWYUH, MPOMOPIHOHATBHOCTBIO BEIUYMH, MPOLIEHTaMHU,
MHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 ¢ YYETOM OIpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAaEMbIX 00BEKTOB.
AJiredpanyecKkue BbIpaskeHUs!

Hcnonb3oBath anredpandeckyto TEpMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOLIECCE OCBOCHMS yueOHOTO MaTepHaia.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAKEHUH IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeInonHATe npeoOpa3oBaHus LIEI0Tr0 BBIPAXKEHHS B MHOTOUIEH IPUBEACHUEM MTOI00HBIX CIaraeMblX, PACKpbITUEM CKOOOK.

BBINOAHATE yMHOMXKEHNME OTHOWIEHA HAa MHOTOWIEH U MHOTOYJIEHa HA MHOTOUIEH, IPUMEHSTh (JOPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh pa3noKeHUe MHOIOYWJICHOB HAa MHOXHTEIM C MOMOIIBIO BBIHECEHUs 3a CKOOKM OOIIEro MHOKUTEINS, TPYNIHMPOBKU CIIaraeMbIX,
IpUMEHEHHs! (POPMYIT COKPALIEHHOTO YMHOXKEHHUS.

[TpuMeHsTH IpeoOpazoBaHKs MHOIOWIECHOB JUIsl PEIICHUS PA3JIMUHBIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpalbHBIMU IOKA3aTEJIAMU /IS IPE0Opa30BaHUs BBIPAKEHHH.
YpaBHeHNs] M HEPABEHCTBA

Pemarp nuHeiHbIE YpaBHEHHs ¢ OJHOW NIEPEMEHHOM, IPUMEHSS IIPaBUiIa IIEpexoJa OT UCXOIHOIO ypaBHEHUS K PaBHOCWIbHOMY emy. IIpoBepsts,
ABJIAETCS JIM YUCJIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METO bl P PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath nmpuMepsl Map YUCel, ABJIAIOLIMXCS PELICHHEM JIMHEHHOI0 YpaBHEHUS C IBYMS IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOH IJIOCKOCTH I'paUK JIMHEHHOI0 YpaBHEHUS C JBYMsl IEPEMEHHBIMHU, MOJIb3YACh I'paMKOM, IPUBOAUTE IPUMEPBI PELICHUS
YPaBHEHUS.

Pemate cucteMsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs IIE€PEMEHHBIMH, B TOM 4Hcie IpadUuecKy.

CocraBiaTh M peliaTh JMHEWHOE ypaBHEHUE WM CHCTEMY JIMHEWHBIX YPaBHEHHMH 1O YCIOBHIO 33/1aud, MHTEPIPETHPOBATb B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4M MOJIY4YECHHBIN Pe3yNbTar.
DyHKUNH

N3006paxaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOILME 33aJaHHBIM KOOpAMHATAaM, JIy4M, OTPE3KH, HHTEPBaJbl, 3alIMCHIBATh YHCIIOBbIE
MIPOMEKYTKU Ha aareOpandeckoM s3bIKe.




OTmeyaTb B KOOPAMHATHOHN TUIOCKOCTH TOYKH IO 33laHHBIM KOOPJMHATAM, CTPOUTH I'paduku TMHEUHBIX GyHKUUHA. CTpouTh rpaduk QyHKINU Yy =
Ix|.

OnuceiBaTh C MOMONIBIO (DYHKIIUH M3BECTHBIC 3aBUCUMOCTH MEXKIY BEIUYHMHAMH: CKOPOCTH, BPEMsl, PACCTOSIHHE, IICHA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHne (PyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TornmaTs rpaduveckuii crocod MpencTaBieHs U aHaIu3a WHPOPMALIUH, U3BIIEKAaTh U MHTEPIPETUPOBATH HHAOPMAIHIO U3 TPaUKOB peaTbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEHN.

K kxoHiy o0ydyenus B 8 kiacce oOyJaromuiics MoJIyduT CIEAYIONNE IPEIMETHBIE PE3yabTaThl:
Yucna v BbIYUCICHUS

Hcnonb3oBaTh HauyalbHBbIE IMPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YHWCEN JJIs CPAaBHEHHUS, OKPYIJIEHUS M BBIUMCICHHUH, HM300paxkaTh
JNEHUCTBUTEIIBHBIE YHACIIA TOYKAMHU Ha KOOPAMHATHOW MPSMOM.

[IpumeHsaTh MOHATHE apUPMETUUECKOTO KBAJPATHOTO KOPHS, HAXOJUTh KBaJApPAaTHbIE KOPHM, MCIOJB3YSd NHpPU HEOOXOTUMOCTH KaJbKYJISATOP,
BBITIOJIHATH IPe0Opa30BaHus BhIpAXKEHU, COJIEPKAIINX KBAaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBIITUX U MATTBIX YUCEN C TIOMOIIBIO JECATUIHBIX IPoOeH u cTenenei uncna 10.
AJiredpanueckue BbIpasKeHUs!

[IprMeHSTh MOHATHE CTENEHU C LIETBIM [T0Ka3aTeIeM, BBIIOIHATH MpeoOpa30oBaHMsl BIPAXKEHUH, COAEpPKAIINUX CTENIEHH C LIeJIBIM [T0Ka3aTeeM.

BhINONHATE TOXKAECTBEHHBIE NMPEOOpa30BaHMsl PallMOHATIBHBIX BBIPAXKEHUH Ha OCHOBE MPaBWII JEHCTBUH HaJ MHOTOWIEHAMH MU alredpanyecKuMH
TPOOSMH.

PacknaapiBaTh KBaspaTHBIN TPEXYICH HA MHOKUTEIIH.

[IpuMeHnsaTh IpeoOpazoBaHKs BEIPAXKEHUH JUIs pELICHUs Pa3IMYHbIX 33734 U3 MaTEMAaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATbHOM MPaKTHKH.
YpaBHeHNs] M HEPABEHCTBA

Pemats inHeHbIE, KBaJPATHBIC YPABHEHUS U PALIMOHAJILHBIE YPABHEHMS, CBOISILNEC K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoanTs mpocTelIMe HCCICIOBaHMS YPaBHEHUHM M CHCTEM YpPaBHEHMH, B TOM 4MCJIE€ C INPUMEHEHHEM TIpaUUuecKuX IpeICTaBIeHHUH
(ycraHaBiIMBaTh, MIMEET JIM YPaBHEHHUE UJIM CUCTEMA YPABHEHUH PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U Ipoyee).

[lepexoauTh OT cOBECHOM (OPMYIHMPOBKH 3aJau K €€ aareOpandyeckoil MoJiesid ¢ MOMOIIBIO COCTABICHHS YPaBHEHUS WM CUCTEMbl YpPaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4 [TOJIyYE€HHBIN pE3yJIbTaT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJISl CPABHEHMSI, OLICHKH, PEIIaTh JIMHEHHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpadMuecKyro HIUTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEpaBeHCTBA, CUCTEMbl HEPABEHCTB.
DyHKUNH

[ToHuMaTh ¥ KCHOJB30BATH (YHKIMOHAIbHBIC MOHATUSA U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAuUEHMs), ONpPENeNATh 3HAaueHUEe (PYHKIHUM I10
3HA4YEeHUIO apryMEHTa, ONpeessiTh CBOMCTBA (QYHKIMHU MO e€ rpaduky.

Ctpoutsb rpauku 3JeMEeHTapHbIX PYHKIUH BUJIA:

y=k/x, y=x2, y=x3,y = [X|, y = VX, OIIUCBIBAaTh CBOMCTBA YMCIOBOH PyHKIIMHU IO €€ rpaduKy.

K xoHIy 00yueHus B 9 Kj1acce 00yUaroIUNAC IIOJYYUT CIEAVIOIINE IPEAMETHBIE PE3YIbTATHL:
Yucja 1 BLIYUCTIEHHAA




CpaBHUBaTh U YIOPSA0UYNBATh PALIMOHAJIBHBIE U UPPAL[MOHATIbHBIEC YHCIA.

Bemonnate apudmernueckue ICWCTBUS C PALMOHAIBHBIMU YHCIAMH, COYETas YCTHBIE M NUCbMEHHBIC MPHUEMBI, BBIMOJHATH BBIYMCICHUSA C
MppalMOHAIbHBIMY YUCIIAMU.

Haxoauth 3HaueHUs CTENEHEH ¢ LEeIbIMU MOKA3aTENsIMU U KOPHEH, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUI.

OKpyrJyIATh JEHCTBUTENBHBIE YUCIIA, BBIMOIHITH IPUKUAKY PE3yJbTaTa BBIYUCIECHUMN, OLIEHKY YHCIIOBBIX BHIPAYKEHUI.
YpaBHeHUs1 U HepaBeHCTBA

Pemrate nuHeitHbIC U KBaJpaTHBIC YPAaBHEHHS, yPaBHEHHUS, CBOSIIUECS K HAM, IPOCTeHIIe qpoOHO-pallHOHAIBHBIC YPABHEHUSI.

Pematp cucteMbl ByX JIMHEWHBIX YpaBHEHUH C JIBYMSl IEPEMEHHBIMU U CUCTEMBI JBYX YPAaBHEHMH, B KOTOPBIX OJHO YpaBHEHHUE HE SIBIISIETCS
JINHEHBIM.

PemaTts TekcTroBble 3amau anreOpanyeckKuM CHOCOOOM C IOMOIIBI0 COCTABJIEHUS YPAaBHEHMSI WM CHCTEMbI JIBYX YypaBHEHUH C JBYMs
MI€PEMEHHbBIMHU.

[IpoBoauTh mnpocTeiiive HCCleIOBaHUS YPAaBHEHMW W CHCTEM YypaBHEHHI, B TOM 4YHCIE€ C TPUMEHEHHEM TIpadUyuecKux MpercTaBIeHHUM
(ycTaHaBiMBaTh, UMEET JIU ypaBHEHUE UJIM CUCTEMA YPAaBHEHUHN PEILIEHUs], €CIIU UMEET, TO CKOJIBKO, U IPOYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh pEllIEHHWE HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3allMChIBaTh pPELICHHE C
MTOMOIIBI0 CHMBOJIOB.

Pemars cuctembl JMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIONINE KBAJIPaTHOE HEPABEHCTBO, M300pa)kaTh pELICHHE CHCTEMBbI
HEpaBEHCTB Ha YMCIIOBOU MPSMOMA, 3allMChIBATh PEIIEHHE C IIOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PEIICHUH PA3IMYHBIX 33a4.
D yHKUNHA

Pacnio3znaBath (hyHKIMM U3y4eHHBIX BUAOB. [loka3pIBaTh cXeMaTHUECKU PACIOIOKEHUE Ha KOOPIMHATHOM TIIOCKOCTH IpapukoB QyHKIMM Buga: Y =
kx,y =kx + b,y =k/x,y=ax2 + bx + ¢, y = x3, y = Vx, y = ||, B 3aBECHMOCTH OT 3Ha4eHHil KOOPPHUIUEHTOB, ONUCHIBATE CBOHCTBA (DYHKIIHIA.

Crpouts 1 n300pakatb cxeMaTudecku rpaduky KBaJpaTUUHbIX (QYHKIIHMM, OMUCHIBATh CBOMCTBA KBaAPATUUHbBIX (QYHKIUHN MO UX rpadukam.

PacnioznaBath kBagpatuyHyro GpyHKIHUIO 110 GopMysie, MPUBOAUTH MIPUMEPHI KBAAPATUUHBIX (QYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUH.
Yuci10Bble N0OCT€10BATEILHOCTH H IPOrpeccuu

PacnioznaBath apuMeTnyecKyro U reOMETPHUECKYIO POTPECCUU MPHU Pa3HBIX CIIOCO0aX 3a1aHusl.

BhInoJIHATE BBIUKCICHUS ¢ UCTIOJIB30BaHUEM (POPMYI N-TO YieHa apu(PMETUYECKON U TeOMETPUUECKOI MPOrpeccuii, CyMMBbI IIEPBBIX N WICHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPAWHATHON MIIOCKOCTH.

Pemats 3agauun, cBSI3aHHBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTSMHU, B TOM YMCIE 33Ja4d U3 PealibHOM JKU3HH (C MCIOJIb30BaHUEM KallbKYIATOPA,
IU(PPOBBIX TEXHOJIOTHH ).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmenoBanue pa3jiesioB H TeM KosmmyecTBo yacoB JsrexTponubIe (HupPoBbLIE)
n/m IpOrpaMmel Bcero Kontpoabubie | IlpakTnyeckue o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI




1 Yucna u BeruuciIeHUs. PalimonanbHbIe o5 1 0 bubnuoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanvecKue BhIPAKCHHS 27 1 0 https://m.eds00.ru/7£415690
bu6mmoreka [IOK
3 YPaBHCHH 1 HCABCHCTBA 20 ! 0 https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
4 Koopmunaret u rpaduiu. Gymicium 24 ! 0 https://m.edsoo.ru/7f415b90
bubmmoreka [{OK
S TosTopenue u 0600menne 6 1 0 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 110 102 5 0
INPOI'PAMME
8 KJIACC
K
Ne HaumeHoBaHue pa3/ieioB U TeM I(ZJm%CTBO qaCOBH JaekTpoHHbIe (HUpoBHIE)
n/n NMPOrpamMmmbl Bcero 0]:)1:)6(:)?:"’” pa;:ﬁl:)‘iicllme oOpa3oBaTe/ibHbIE pecypchl
bu6mmoreka [JOK
1 Uucna u Beruucinenus. KajpaTHeie KOpHH 15 0 0 https://m.eds00.ru/7f417af8
2 Yyucia u BeiunciieHusa. CTeneHb ¢ NeIbIM 7 0 0 bu6mmoreka [JOK
[OKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanvecKre BhIpaKEHUSI. 5 1 0 bubnuoreka [JOK
KBagpaTHblii TpéXuiicH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKre BhIpaKEHUSI. 15 1 0 bubnuoreka [JOK
Aurebpandeckast JpoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagpaTHbie 15 1 0 bubmuoreka [JOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 0 0 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7fA17af8



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
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

bubnuoreka [IOK

8 PymKuun. OCHOBHEIC HOHATHA ° 0 0 https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
9 Dymxuuu. Hucnosie pynxiun 9 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 losopenne 1 0bo0Omene 6 ! 0 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
MMPOT'PAMME
9 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM OTMTCeIB0 Hatop JyieKTpoHHbIE (HU(POBbBIE)
n/n NMPOrpamMmmbl Bcero Konrpoakusie | Ipaxrueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 0 0 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUSI C 14 1 0 bubnuorexa [JOK
OJTHOM TICPEMEHHO https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubnuorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHuUs 1 HepaBeHCTBA. HepaBeHCcTBa 16 1 0 https://m.eds00.ru/7§419d08
bu6mmoreka [JOK
> DymicumH 16 . 0 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
6 YuciioBble HOCIEA0BATEIBHOCTH 15 1 0 https://m.eds00.ru/7§419d08
7 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3alUs 18 1 0 bubnunoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

INPOI'PAMME
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Kypc «I'eomerpus»

I'eoMeTpust Kak OJIMH U3 OCHOBHBIX Pa3feiioB IIKOJBHON MaTeMaTHKH, UMEIONINI CBOCH IeNIbI0 00eCIeunTh H3yYCHHE CBOWCTB U pa3MepoB Guryp,
UX OTHOUIEHUM M B3aMMHOE€ PAcIIOJIOKEHHE, ONMPAETCS Ha JOTUYECKYIO, 0Ka3aTeIbHY0 JUHUIO. L[eHHOCTh N3ydyeHUs: T€OMETPUM Ha YPOBHE OCHOBHOTO
o0miero 0Opa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIUIICA YUUTCS MPOBOAUTH JIOKa3aTEeIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKITIO YCHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKJIEHUS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKACHHUS «OT MPOTHUBHOTO», OTIWYATh CBOMCTBA OT
MIPU3HAKOB, GOPMYIUPOBATH OOpaTHBIE YTBEPKICHUS.

Bropoii nenpio u3ydeHus reoOMETpPHUH SBIISIETCS MCIOJIB30BaHUE €€ KaK MHCTPYMEHTA IPH PEHICHWH KaK MaTeMaTUYeCKHX, TaK U MPAKTHYECKUX
3a7a4, BCTPEYAIOUINXCS B peaIbHOM xKu3HH. OOydatonuiics TOHKEeH HAydUThCSl ONMPEIETUTh TEOMETPHIECKYIO (UTYPY, OTIMCATh CIOBAMH JIAHHBINA YepTEX
WM PUCYHOK, HAWTHU TUIOIIAb 3€MENBbHOTO Yy4acTKa, pacCuuTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOensl Ui Tpedyemble pa3Mepbl rapaxa Juist
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTODAasi, BBIYMCIUTENIbHAs JMHUS B H3y4eHUU reomerpuu. Ilpu permieHnn 3aaay MpakTHYECKOTO XapakTepa
OOYYarOIINICS YYUTCS CTPOUTh MATEMATUUYECKHE MOJIEIH PEATbHBIX >KMU3HEHHBIX CUTYallUid, MPOBOJUTH BBIUMUCIEHUS W OILIEHUBATh aJIEKBATHOCTH
MIOJIyYE€HHOTO pe3yJbTaTa.

Kpaiine BaxxHO TOMUEPKUBATH CBSI3U T€OMETPUU C IPYTUMHU y4€OHBIMH MpeIMeTaMU, MOTHBHUPOBATh MCIOJIB30BATh OMPEIEICHUS TEOMETPUUECKUX
(Gburyp ¥ MOHATHHA, TEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX YMEHUU B (DU3MKE U TEXHHKE. DTU CBS3M HamboJjee SPKO BUIHBI B TeMaxX «BexTopsi»,
«TpuroHoMmerpruyeckue COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropay.

VYueOnniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONME OCHOBHBIC pa3/ielbl coaepkanus: «I'eoMerpudeckue GUTyphl U UX CBOWCTBa», «M3MepeHue
reOMETPUUECKUX BEIMYUHY, «JlekapTOBbI KOOPAUHATHI Ha INIOCKOCTHY, «BeKkTopbl», «/IBrkeHus miockoct», «[IpeobpazoBanus momgoous».

Ha u3ydenune yuebHOTO Kypca «I'eomerpus» otBoamutcs 204 yaca: B 7 kiacce — 68 yacoB (2 4yaca B Henmenio), B 8 kiacce — 68 vacoB (2 daca B
HeJeno), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Havanpubie moustus reomerpuu. Touka, mpsmasi, OTpe3okK, Jiyd. Yroia. Bunel yrios. BeprukanbHble W cMeXHbIE YIibl. buccekrtpuca yria.
Jlomanas, MmHOTOYrONIBHUK. [lapanieabHOCTh U EPHEHAUKYISPHOCTH IPSIMBIX.

Cummetrpuunblie Gurypsl. OCHOBHBIE CBOICTBA 0ceBOM cuMmMmeTpuu. [IpruMepsl cuMMeETpUn B OKPYKaroIlleM MHUPE.

OcHOBHBIE IOCTPOEHUS C IIOMOIIBIO IUPKYIS U uHelku. TpeyronpHuk. Boicota, Mmeaunana, GuccekTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN U pABHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TPEeyroibHHKA.

CpoiicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U MPU3HAKY MapaJIeNbHBIX TPsMbIX. CyMMa yIJIOB TPEYTroJbHUKA. BHEIIHNE yIIibl TPEyroJibHUKA.

IIpssmoyromnpHblil  TpeyronbHUK. (CBONCTBO MeEIMaHbl NPSAMOYIOJBHOIO TPEYroJIbHHKA, IPOBENEHHOW K TrunorteHyse. [IpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpMOYropHBIN TPEYTroNbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPaBEHCTBO TPEYroJIbHUKA, HEPAaBEHCTBO O JJIMHE JIOMAaHOH, Teopema o OoJiblieM yrie W Oosblieid CTOpoHE
TpeyroyibHUKa. [lepneHuKymsp 1 HaKJIOHHAs.

I'eomeTpuueckoe MecTo Todek. buccekTprca yria u cepeIuHHBINA NEPIEHIUKYIAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb U KpYT, XOp/ia U IUaMeTp, UX CBOMCTBA. B3anMHOE pacnosioskeHne OKpYXHOCTH U npsAMoil. KacatenbHas U ceKylas K OKpY>KHOCTH.
OKpyXHOCTb, BIUCAHHAs B YroJjl. BrimcanHas 1 onncaHHas OKPYKHOCTH TPEYrOJIbHUKA.



8 KJIACC

YerbipéxyronpHuku. [lapamienorpamm, ero nmpusHaku M cBoicTBa. YacTHble cilyyau MHapajiielorpaMMoOB (IPSAMOYIOJIBHUK, POMO, KBaapaT), UX
NPU3HAKH U CBOWCTBA. Tpamnernus, paBHOOOKast Tparemus, e€ CBOHCTBa U Mpu3HaKu. [IpsaMoyroabHas Tpanerus.

Meron yaBoenust meauansbl. LlentpanbHas cummerpust. Teopema @aneca U TeopeMa 0 NPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKa.

[Too6bue TpeyrosbHUKOB, Ko duuueHT mogoodus. Ilpuznaku nogoous TpeyrodsHUKOB. [IpuMeHeHne moao0ust py pelIeHNH MPAKTHIECKUX 3a/1ad .

CaoiicTBa miomaneii reomerpudeckux ¢uryp. DopMyisl Ui IUIOMIAAN TPEYTOJIbHUKA, NapaenorpamMMa, pomba u Tpanenud. OTHOIIEHHE
Ioniaael mogoOHbIX GUryp.

Brruncnenue mioiaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn npakTHUECKUX 3a4a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yIja MPsIMOYTOJBHOIO TpeyrojbHHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUroHOMETpHUYEecKue
¢byukuun yrinos B 30, 45 u 60°.

Brnucannbele W IEHTpajdbHBIE YIJIbI, YroJl MEXAy KacaTebHOM M XOPAOH. YIUIBI MEXIy XOpAaMU M CEKyIMMHU. BrucaHHbIE W OINHCAHHBIE
4eThIpEXYrobHUKH. B3aumHoe pacnonoxenue 1Byx okpyxkHocteil. Kacanue okpyxxnocteid. O01ue kacaTenbHble K IByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yriaos ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PelleHue mpakTHUecKHX 3aad ¢ UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U
TEOpPEMBI CUHYCOB.

[IpeobpazoBanue nomoowus. [logobre cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeA€HUN OTPE3KOB XOP/, TEOPEMBI O POU3BEICHUN OTPE3KOB CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAYSb) BEKTOPA, COHANpPABIEHHbIE BEKTOPHI, IPOTUBOINOJIOKHO HAIPABIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIEpalMM HajJ BeKTopaMu. Pa3nojkeHue BeKTOpa IO JByM HEKOJUIMHEapHbIM BekropaMm. KoopauHartel Bekropa. CkKansgpHOE IpOHU3BEACHHE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXOXKAECHUS JUIMH U YIJIOB.

JlekapTOBbI KOOPJMHATHl HA IUIOCKOCTH. YPaBHEHHs HPAMOM M OKPY)KHOCTH B KOOpAMHATaX, NEepeceueHUe OKpYKHOCTeH M HpsaAMbIX. Meroa
KOOpAMHAT U €ro NpHUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[MHA OKpy)XHOCTH. ['pajsycHas u paguaHHas mMepa yria, BBIUMCIEHHE JUIMH Iyr OKpyxHocTel. [lnomane kpyra,
CEKTOpa, CerMEHTA.

JIBMKEHUS MIJIOCKOCTU M BHYTPEHHUE CUMMETpUH Guryp (asiemeHTapHsle npejactasienus). [lapannensustii nepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «I'EOMETPUS»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3y/JibTaThbl OCBOECHUS NPOrpaMMbl y4eOHOT0 Kypca «I'eoMeTpHsh» XapaKkTepu3yroTCs:
1) naTpuoTHYecKoe BOCIINTAHHE:



MPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOSAIIEMY POCCHUHCKOW MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSIM POCCUHUCKHX
MaTEeMaTUKOB U POCCHICKOI MaTeMaTU4YeCKOH IIKOJIbI, K UCTIOIb30BAHUIO 3TUX JOCTIKEHHUIA B APYIMX HAyKaxX U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W pealM3alldd €ro TMpaB, NPEJCTaBICHHEM O MaTeMAaTUYeCKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHHMU, MPOLEAYP TPakIaHCKOTO OOIIecTBa (HAIPUMEp, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJCHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM IMPUMEHEHUEM JIOCTHKEHUN HAYyKH, OCO3HAHHMEM BAXKHOCTH MOPAIBHO-ITHYECKUX MPHUHIIUIIOB B
IEATENBHOCTH YYEHOTO;

3) Tpy/AoOBO€e BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacTHE B PEUICHWU MPAKTUYECKUX 3a]a4 MAaTeMaTHYECKON HAIPaBICHHOCTH, OCO3HAHWEM Ba)KHOCTH MAaTEMaTHYECKOT O
00pa3zoBaHus HA MPOTHKEHUU BCEH KU3HU ISl YCTICITHON MTPOPECCHOHATBLHON IeITeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, 0CO3HAHHBIM BBHIOOPOM
Y MTOCTPOCHUEM UHIMBUIYAIbHOW TPAEKTOPUHM 00Pa30BaHUS U KU3ZHEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY U ACTETUYECKOMY BOCHPHUATHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/au, PEIICHUH, pacCYKJICHUN, YMEHUIO BHUJIEThH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHMEHTAIINEH B JACSITEIHPHOCTA HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIIOBEKA, TPUPOIBI
U oOIecTBa, TOHMMaHUEM MaTeMaTHYEeCKOW HayKd Kak c]epbl 4YeJOoBEYECKOW MEATEbHOCTH, STAanoB €€ pa3BUTHS M 3HAYMMOCTH JIA Pa3BUTHUS
LUMBUIIU3AIMH, OBJIA/ICHUEM SI3bIKOM MaTEMaTHKU U MaTEeMaTUYECKOM KyJIbTypoil Kak CpeJCTBOM MO3HAHMS MUpPA, OBJIAJCHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATENIbCKON AEITETbHOCTH;

6) pusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIMOHAJILHOTO 0JIAT OOy YU :

TOTOBHOCTBIO NMPHUMEHATh MaTeMaTUYeCKHUE 3HAHHWA B MHTEpPECax CBOEro 3J0POBbS, BEIACHMS 3I0pOBOro olOpa3a *U3HU (30pOBOE MHUTAHUE,
cOalaHCUPOBAHHBINA PEKUM 3aHATUM M OTAbIXa, PETYIsIpHAs (pu3nyeckas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBbIKa pedIeKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAaKOr'o K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHME:

OpUEHTAllel Ha NpUMEHEHHEe MaTeMaTHMYeCKUX 3HAHUW Ui pelIeHUs 3aJad B OO0JIACTM COXPAHHOCTH OKpYKaloIlled cpenbl, IUIaHUPOBAHUS
MOCTYIKOB U OLIEHKH MX BO3MOYHBIX MOCIIEACTBUM JJIsi OKpPYXAIOIIeH Cpe/bl, 0CO3HAHUEM TII00ATBFHOrO XapakTepa SKOJOTHYECKUX MPoOIeM U MyTel ux
pelIeHNUS;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSM COLMAJIbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO AESTeIbHOCTb, B
TOM YHCJIE€ YMEHHE YUUTHCS Y APYTUX JIIOJIeH, TPUOOpETaTh B COBMECTHOM A€ATEIHLHOCTH HOBBIC 3HAHMSI, HABBIKYA U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HE0OX0IMMOCTHIO B ((POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM 4Hciie GOpPMYIUPOBATh UJIEH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO O0CO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAaeMbIE pelIeHHs U JeHCTBUs, (GOPMYIUPOBATh U OIICHUBATh PUCKHU U MOCIEACTBUS, (GOPMHUPOBATH OTIBIT.



METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcaibHbIE YueOHbIE el CTBUSA
ba3oBble joruyeckue a1ecTBus:

® BBIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MATEMAaTUYECKUX OOBEKTOB, MOHITUN, OTHOIICHUH MEXIy MOHATHAMH, (POPMYIUPOBATH
OTIpE/IeNICHUs] TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(HUKAIMHM, OCHOBAHUS IS OOOOLICHWS W CpPaBHEHHS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;

® BOCIPUHUMATb, (HOPMYIHUPOBATh U IIPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;

® BBISBJISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEUMsl B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPXKIACHMSX, Ipe/iaraTh
KPUTEPUH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

e JieaTh BBIBOBI C UCIOIb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3z0uparh J0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIPsAMBIE U OT MPOTUBHOIO), TPOBOJAUTH CAMOCTOATEIBHO HECIIOKHBIE JI0Ka3aTeIbCTBA

MaTeMaTHYeCKUX (aKTOB, BBICTpauBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh crnoco® pemieHus ydeOHOM 3amauM (CpaBHUBATh HECKOJBKO BApUAHTOB pelIeHHs, BbIOMpaTh HauOojee MOAXOMAUIUN ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).
Ba3oBble nuccienoBareibckme 1eiCTBUS:

® ICIOJIb30BaTh BOIMPOCHl KAaK HCCIEN0BATEIbCKUN MHCTPYMEHT IMO3HAHUS, (OPMYIHPOBATH BOIPOCH, (PUKCHUPYIOLIUE MPOTHUBOpEUHE, Mpoliaemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIIMIO, MHEHUE;

® [POBOJUTH MO0 CAMOCTOSITEIILHO COCTABJIIEHHOMY IUIaHY HECIOKHBIN AKCHEPHUMEHT, HEOOJbIIOE HCCIIEJOBAaHUE IO YCTAaHOBIIEHUIO 0COOEHHOCTEH
MaTeMaTHYEeCKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

® CaMOCTOSTENBHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI [0 pe3ybTaTaM MPOBEAEHHOTO HAOMIOIEHUS, UCCIIEIOBAHUS, OLIEHUBATH IOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IICHNUH;

® [IPOTHO3UPOBATH BOZMOYKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIIBUTATH MPEANOIOKEHHS O €r0 PA3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

® BBISIBJISTh HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX Ui PEllleHUs 3a/1a4H;

e BBIOMPAThH, AHAIU3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

e BpIOMpaTh ¢GopMy MpeAcTaBleHUs HHPOpPMAIMM U WUIIOCTPUPOBATH pellaeMble 3aJaud CXeMaMH, AuarpaMMaMH, HHON Trpadukoid u HX
KOMOMHALMAMU;

® OILIGHUBATh HAAEKHOCTh MH(OPMALIUY IO KPUTEPUSIM, IPEUIOKEHHBIM YUUTENEM I CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

® BOCIPUHUMATH U (POPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHU C YCIOBHUSMHU M IIENIIMU OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3peHus B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh INOSCHEHUS 110 X0y PELIEHUS 3aaul, KOMMEHTUPOBATh MTOJIyYEHHBIH PE3yIIbTaT;

e B X0/ 00CYX/IE€HUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MpoOIeMbl, pelaeMoil 3aauu, BbICKa3bIBaTh UJ/IE€U, HAllEJICHHBbIE HA
MOMCK PELIEHHs], COMOCTABIIATh CBOM CYXKJEHUS C CY)KICHUSAMHU APYTHX YYaCTHUKOB JIHAJIora, OOHApYKMBaTh PaziIMyuue U CXOJCTBO MO3UIIMH, B
KOPPEKTHOH opme (HhopMyIHpOBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;

® IIPEJCTABIATH PE3YJbTAThl PELICHHS 3a/1a41, IKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA, CAMOCTOSTENILHO BEIOUPATh (POPMAT BBICTYIUIEHUS C YUYETOM
3aJja4y Mpe3eHTalUN 1 0COOCHHOCTEH ayTuTOPHH;



® [IOHMMATh M UCIOJIH30BATH MPEUMYILECTBA KOMAaH/IHOM U MHIUBUAYAIHLHONW PaOOTHI IPU PEIICHUH YU€OHBIX MAaTEeMaTHUECKUX 3aj1ay;
¢ [IpUHUMATh LECJIb COBMECTHOU ACATCIIbHOCTH, INIAHUPOBATH OpPraHU3aliO COBMECTHOH pa6OTLI, pacnpeaciiaTb BHUAbL pa60T, J0TOBapUBaTHCA,
o0CyKIaTh MpoIiece U pe3yinbTaT paboThl, 0000IaTh MHEHUST HECKOJIBKUX JTFO/ICH;
® Yy4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CYkIeHHs, 0OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHITH CBOIO YacTh PaOOTHI U
KOOPAUHHUPOBATH CBOU HCﬁCTBHﬂ C APYrMMH YICHAMM KOMAH/bI, OLCHHUBATH Ka4CCTBO CBOCTO BKJIdJla B O6HIPII>1 IPOAYKT IO KPHUTCPUIM,
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE JeiiCTBUS
Camoopranu3anus:
® CaMOCTOSITENIbHO COCTABJIATH IIJIaH, aJTOPUTM pEellIeHus 3aJauu (WM €ro 4acTh), BBIOMpATh CIIOCOO pElIeHUs ¢ Y4ETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMaIUK.
CaMOKOHTPOJIb, SMOIMOHAIbHbII HHTEJIEKT:
® BJAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECCa U Pe3ybTaTa PeIICHNUsT MATeMaTHIYECKOW 3a/1a4H;
® MpCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTH IIPpHU PCHICHUU 3aJadd, BHOCHUTb KOPPCKTUBBLI B JCATCIBHOCTL HAa OCHOBE HOBBIX
00CTOSATENHCTB, HAWIEHHBIX OIMHMOOK, BHISIBICHHBIX TPYIHOCTEH;
® OLOCHHBATH COOTBETCTBUC PE3yJIbTaTa ACATCIbHOCTU IOCTaBJICHHON EJIn 1 yCIIOBHUAM, 00BACHSITH MIPUYIUHBI JOCTHXKCHUSA WA HEAOCTHIKCHUSA LCJIN,
HaXOJUTh OIINOKY, 1aBaTh OL[EHKY TPHUOOPETEHHOMY OIIBITY.

INNPEJMETHBIE PE3YJIbTATDBI

K xoHIty 00yueHus B 7 kjaacce 00yJarouuics MOAYIUT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:
Pacmo3naBath u3ydeHHbIE TeOMETpUYECKUE (UTYPBI, OTIPENEIATh UX B3aUMHOE PACIOJIOKEHUE, N300pakaTh Te€OMETPUUECKUE (PUTYPHI, BHITIOTHATH

YEPTEKH IO YCIOBUIO 3a7a4u. VI3MepsATh JIMHEWHBIE U YIII0BbIEC BEIMUYUHbBL. Peliath 3ajaun Ha BBIYUCIICHUE JIJIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jlenath TpyOyI0 OLICHKY JIMHEWHBIX U YTJIOBBIX BEJIMYMH MPEIMETOB B peaIbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Paznuyars pa3Mmepsl 3THUX
00OBEKTOB IO MOPAAKY BEIIMYNHBI.

CTpoUTh YEPTEKHU K TEOMETPUUYECKUM 3a7adam.

[Tonp30BaThCs MpU3HAKAMK PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIH30BATh MPU3HAKU M CBOMCTBA PAaBHOOCIPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUU 3a]1a4.

[IpoBOANTB JIOTMUECKHUE PACCYKICHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThbCcsi MPU3HAKAMHU PABEHCTBA IMPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIUaHbl, MPOBEAEHHON K TUIIOTEHY3€ MNPSIMOYIOJIBHOIO
TPEYroJbHUKA, B PELICHUU T€OMETPUUECKUX 3a/au.

Omnpenenars napamieabHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU cekyias. OnpenensTh NapauieNbHOCTh MPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOUEK OJJHOM MPSMOM IO TOUYEK APYTOU MPSMOM.

Pematp 3agaum Ha kiieT4aroit Oymare.

[IpoBOIUTH BHIUMCICHHUS M HAXOAWUTh YUCIOBbIE M OYKBEHHBIE 3HAYEHHUS YIJIOB B TE€OMETPUUYECKUX 33JadaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJFHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU MEPECEUCHUN BYX MapalljIeNbHBIX MPSAMBIX ceKyllel. Pemars mpakTuueckue
3a7la4M Ha HaXOXJCHUE YIJIOB.

Brnagers MOHATHEM TEOMETPUYECKOTO MECTa TOUYEK. YMETh OMpEeAeNsATh OUCCEKTPUCY yria U CEPEAMHHBIN MEePHeHAUKYISIp K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK.



@OopMyJIMpOBATH ONPEIECICHUS OKPYKHOCTU U KPyra, XOpAbl U JHMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCA MX CBOMCTBAMU. YMEThb IPUMEHSTH JTU
CBOMCTBA IIPU PEILICHUH 3a/1a4.

Brnanerp moHSATHEM OMMCAHHOW OKOJIO TPEYroJbHHKA OKPYKHOCTH, YMETh HaxoauTh €€ neHTp. Ilonp3oBarecs dakTtaMu 0 TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA IEPECEKAlOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIC IEPIECHIUKYISAPBl K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCA B OAHOU
TOYKE.

BiraneTe noHsaTHEM KacaTelbHON K OKPYKHOCTH, II0JIB30BAaThCA TEOPEMOM O NEPIEHAUKYIAPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOTO K TOUKE
KACaHMsI.

[Tonp30BaThCs MPOCTEHIIMMHU T€OMETPUIECKUMH HEPABEHCTBAMU, [IOHUMATh UX IPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYJIS U JIMHENKH.

K KOHITY O6V‘-ICHI/I$I B 8 Kiacce 06an}onmi/’1c;1 TIOJIVUHUT CIACAVIOIIHNC ITPEAMETHBIC PE3VJIBLTATHI:

Pacno3naBaTh OCHOBHEIE BUIbI quBIpéXYFOHBHHKOB, HUX 3JIEMCEHTHI, I10JIb30BaThCA UX CBOYICTBaAMU IIpU pCHICHUH I'COMETPUICCKUX 3a1a4.

[TpuMeHsSTh CBOMCTBA TOYKHM TIEPECEUCHHSI MEIUaH TPEYroJIbHUKA (IIEHTpa Macc) B PEIICHUU 3a/1a4.

Bragete monsTHEM CpeAHEN JIMHUM TPEYroJIbHMKA M TPAaIlClMH, MIPUMEHATh WX CBOMCTBA IPH PEIICHUH NeoMeTpuYecKux 3aaad. [lomp3oBaTbcs
teopemoit dasieca 1 TEOPEMOM O MPONOPHHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PEHICHUS IPAKTUYECKUX 3a/1a4.

[IpuMeHsTh PU3HAKY [10100USI TPEYTOJIbHUKOB B PEIIEHUN T'€OMETPUIECKHX 3a/1au.

[Tonws3oBatbest Teopemoint [Iudaropa mist pemeHns TeOMETPUISCKUX U MPaKTHIeCKuX 3amad. CTpOUTh MaTeMaTUYECKYI0 MOJENb B MPAKTUYECKUX
3aJjauax, CaMOCTOSITENIFHO JeTIaTh YePTEK M HAXOAUTh COOTBETCTBYIOIIHNE IITHHBI.

BrnaneTh NOHATHSAME CHHYCa, KOCHHYCA U TAaHT€HCA OCTPOTO yIJia MPsIMOYrOJILHOTO TPEYroJibHUKA. [107630BaThCsl STUMH MOHITHIMU JUIS PEIICHUS
MPAaKTUYCCKHUX 3a/1a4.

Borancisars (pa3amaHbIME CITOCOOaMH) IJIOIIA (b TPEYTOJIbHUKA U IJIOIIAIH MHOTOYTOJIHBIX (GHUTYp (ITOJIB3YSCh, TJC HEOOX0IMMO, KaTbKYIATOPOM ).
[TpuMeHsTh MOJTydeHHBIE YMEHHUS B IPAKTUICCKUX 3a/1a4aX.

BrnaneTh MOHATHSMU BIIMCAHHOTO U IIEHTPAJIBHOTO YIJIA, HCIIOJIL30BATh TEOPEMbI O BIUCAHHBIX YIJIAX, YriIaX MEXIY XOpJaMu (CEKYIIUMH) U yriie
MEX]y KacaTeJIbHOW U XOPJIOH MPH PEIICHUN T€OMETPUUYCCKHX 3a/1a4.

BnaneTh moHsATHEM OMUCAHHOTO YETHIPEXYTOJIBHUKA, TIPUMEHSTH CBOWCTBA OMMCAHHOTO YETHIPEXYrOJIbHHUKA ITPH PEIICHUN 3a]1a4.

[TpuMeHsTh MOTyYeHHBIC 3HAHKS Ha NMPAKTUKE — CTPOUTh MaTEMaTHUECKHE MOJECIH Ul 3a/1a4 peabHON KM3HU U MPOBOJHUTH COOTBETCTBYIOIIHEC
BBIUMCIICHUS C TPUMEHEHHUEM T0JI00HS U TPUTOHOMETPHUH (II0JIB3YACh, TJIe HEOOXO0AMMO, KaJbKYISITOPOM).

K koHIY O6V‘{CHI/I${ B 9 KJacce O6V‘IaIOH_II/II‘/‘IC$[ HOJYYHMT CIACAYIOMMEC MPECIMETHBIC PC3YJIbTATHI:

3HaThb TPUT'OHOMECTPUYCCKHUC q)YHKI_II/II/I OCTPLBIX YI'JIOB, HAXOJUTH C UX ITOMOLIBIO PA3JIMYHBIC 3JICMCHTHI IIPAMOYTOJIBHOTO TPCYT'OJIbHUKA («pemeHne
MpsAMOYT'OJIbHBIX TPCYFOJ'IBHI/IKOB»). Haxoguts (C IIOMOIIIBIO KaJ'Ibe.]'IHTOpa) JAJIMHBI U YTJIbL JJI1 HETAOJHYHBIX 3HAYECHUI.

ITonp30oBaThCs (bOpMy.]'IaMI/I MNpUBCACHUA HW OCHOBHBIM TPUTOHOMCETPUUCCKUM  TOXKIACCTBOM JJISI  HAXOKIACHUA COOTHOIIICHUM MCKAY
TPUTOHOMCTPHUYCCKUMHU BCIINUNHAMU.

Hcnons30BaTh TCOPEMbI CHHYCOB U KOCHUHYCOB JII HAXOKIACHUA PA3JIMYHBIX 3JIEMCHTOB TPCYTOJIbHUKA (((peH_ICHI/Ie Tpeyro.]'ILHI/IKOB»), MMPUMCHSTH
HX IIpH PCIICHHUU I'COMCTPUYICCKHUX 3a/1aY.




Bnanerp mousTHsAMH TpeoOpa3oBaHUS TMOAOOMS, COOTBETCTBEHHBIX OJJIEMEHTOB MOA00HBIX (uryp. Ilomp3oBaThcst cBoWcTBaMH MMOI00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATH JUIMHBI U HAXOAUTH YIIIbl y MOAOOHBIX (uryp. [IpuMeHsaTs cBoiicTBa M0100MS B MPAKTHUYECKHUX 33Jadax. Y MeETh
MPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

ITosb30BaThbCs TEOPEMaMU O IIPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEICHUN OTPE3KOB CEKYILIUX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MIOHUMATh UX T€OMETPHUYECKHIA U (PU3HMUECKHUI CMBICT, IPUMEHSATH X B PEIICHUN T€OMETPHUECKUX U (PU3NIECKUX 3a/1aY.
[IpuMeHTH CKaJIIpHOE TPOU3BEIEHUE BEKTOPOB AJIsl HAX0XK/ACHUS JUIMH U YTJIOB.

[Tonb30BaTbCsi METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATH €0 B PEIICHUH F€OMETPUUYECKUX U IPAKTUUYECKUX 3a4a4.

Bnanerp nmoHATHSAMH NPaBUIBLHOTO MHOTOYTOJIbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI AYTH OKPYKHOCTU M PaJMaHHON MEpbI YIja, YMETb BBIYUCISATDH
IIOLIa/1b Kpyra U ero yacteil. [I[puMeHsaTh Noay4eHHbIe YMEHUS B IPAKTUUECKUX 3a4a4ax.

Haxoauts ocu (MU LEHTPBl) CAMMETPUHN QUTYP, IPUMEHSTH JBUKEHUS MIJIOCKOCTH B MPOCTEUINX CIIydasX.

[IpyuMeHsTh MOTy4YEeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMAaTHYECKHE MOJIENH JUIsl 3ajjad peaibHOM JKM3HHU U NMPOBOJUTH COOTBETCTBYIOLINE
BBIYMCIICHUS C IPUMEHEHHEM I10100UsI U TPUTOHOMETPUYECKUX (PYHKIUHN (TIOTIb3YSICh, II€ HEOOX0IUMO, KAJIbKYJIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
K
Ne HaumeHoBaHue pa3/ieioB U TeM ;:lmquTBo qaCOBH daexkTpoHHbIe (HUpoOBHIE)
n/n NMPOrpamMmmbl Bcero OILZ%ZT:*’W pa;c:ﬁlziicllme oOpa3oBaTe/ibHbIE pecypchl
L | uxenotierss. Houepenme reoverpmacesn | 14 0 0 BuGmrorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmoreka [IOK
2 TpeyroubHnin 22 ! 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpsAMbIE, CYMMa YIJI0OB 14 1 0 bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eomeTpuueckue 14 1 0 bubnuoreka [JOK
MTOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 1 0 https://m.edso0.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
INPOI'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 KJIACC

KoaundecTBO 9acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTponHble (LU poBbIE)
n/n NPorpamMmbl Bcero Kontpoakusre | IpaxTueckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
N bubnuoreka [JOK
! HeTbipExyrobHHKH 12 ! 0 https://m.edsoo.ru/7f417e18
2| mponopuonammmx oTpestax, nooGse 15 ) 0 Bu6miorera LLOK
poriopi p - 1TOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
3| rpeyronmmos i moroyrOTSX 14 ) 0 Buorexa LIOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa u Havyana 10 1 0 bubnuorexa [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OTMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 0 bubnuorexa [JOK
KacarenbHblie kK OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6moreka [IOK
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 0 https://m.edso0.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
INPOI'PAMME



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

9 KJIACC

KoaundecTBO 9acoB

Ne HaumeHoBaHue pa3/ie/ioB U TeM JuexkTponHble (MU poBbIE)
n/n NPorpamMmbl Bcero Kontpoakusre | IpaxTueckue o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThbI
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHHYCOB. PellieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpa3zoBanue nmogodus. Metpruueckue 10 1 0 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
3 Bexroper 12 1 0 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha MJIOCKOCTH 9 1 0 E;ISg?/()n:ZI;Zg)?’IS/? fa1a12c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J[TMHA BuGmmotexa LIOK
> OKPYKHOCTH H TUIOMIA> KPyTd. 8 0 https://m.edsoo.ru/7f41al2c
Brraucnenue miomanein — :
bu6mmoreka [IOK
6 JIBHOKCHI II0CKOCTH 6 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 7 5 0 bu6mmoreka [IOK
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Kypc «BeposiTHOCTb U CTATHCTHKA)

B coBpemeHHOM IH(PPOBOM MHpE BEPOATHOCTh M CTATHCTUKA NMPHOOpPETAarOT BCE OONBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHYECKUX
NPUIIOKEHHUH, TaK U X POJIM B 00pa30BaHMHU, HEOOXOIMMOM KaKJOMY 4eJoBeKy. Bo3pacraer unciio mpodeccuii, mpu oOBIaJieHUH KOTOPBIMH TpeOyeTcs
xopomasi 0a3oBasi MOATOTOBKA B 00JACTH BEPOSTHOCTH M CTATHUCTUKM, Takas MOArOTOBKA Ba)KHA ISl MPOJOJDKEHHs OOpa3oBaHUS W ISl YCIEHIHOM
npoecCHOHATBHON Kapbephl.

Kaxxplii yenoBek NOCTOSIHHO IPUHUMAET PEIICHUSI Ha OCHOBE MMEIOIINUXCS Y HErO JIaHHBIX. A JUIsi 000CHOBAHHOTO MIPUHSTUSI PELICHUS B YCIOBUIX
HE/IOCTaTKa WM U30bITKA HH(OPMAIIMH HEOOXOIMMO B TOM YHCIIE XOPOIIO ¢(HOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHYECKOE MBIIICHHE.

VIMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh CHOPMHPOBATH y oOydaromuxcs (PyHKIMOHAIBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOs B
KayecTBE HEOTHEMJIEMOM COCTABJISIONIEH YMEHHE BOCIPUHUMATh U KPUTUUYECKU aHAJIM3UPOBATh MH(OPMAIIHIO, TPEACTABICHHYIO B Pa3INYHbIX (opMax,
[TOHUMAaTh BEPOSITHOCTHBIN XapakTep MHOTHUX peabHbIX MIPOLIECCOB U 3aBUCUMOCTEMN, MPOU3BOAUTH NPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMM IMpPHUHLIMIAMU cOOpa, aHalu3a W MPEACTaBIEHUS JNAHHBIX U3 Pa3IUYHBIX cep KU3HU 00IIecTBa U
rocynapcTa npuodmaer oOyyaroumxces K oOUeCTBEHHbIM HHTepecaM. M3ydeHne oCcHOB KOMOMHATOPUKH pa3BHBAET HABBIKM OpraHU3aluu nepedopa u
nojcy€Ta yuciaa BapUaHTOB, B TOM YMCIIE€ B MPHUKIAIHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH T€OpHU rpadoB co3naéT MaTeMaTuyeckuil (yHIaMeHT Ul
dbopMupoBaHMST KOMIETEHIMH B oOiacTé HMHQOPMATUKM W HUPPOBBIX TeXHOJOTUi. I[Ipy W3ydeHHMHM CTAaTUCTUKU M BEPOSITHOCTH OOOTalaroTCs
npeicTaBiIeHHs] 00y4arOIINXCS O COBPEMEHHOM KapTHUHE MHpa U METOJIaX ero UCCle0oBaHusl, JOPMHUPYETCsS MOHUMaHUE POJIM CTATUCTUKU KaK UCTOYHHKA
COLIMANILHO 3HAYUMOM HH(OPMALINY U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUSI.

B cooTBeTcTBUU ¢ NaHHBIMU LIENSIMU B CTPYKType MporpamMmbl yueOHOro Kypca «BeposiTHOCTh M CTaTUCTHKA» OCHOBHOTO 0OIIero oopa3zoBaHUs
BBIJICJIEHBI CIEIYIOLIME CoJepXkKaTeabHO-MeToandeckue JquHuu: «lIpeacraBieHne NaHHBIX M ONUcCATeNbHAs CTATUCTHKA», «BeposTHOCTHY, «DIEMEHTHI
KOMOMHaTOpUKNY», «BBeaeHune B Teoputo rpadosy.

Conepxxanne nuHuu «lIpenctaBieHne IAHHBIX M ONUCATENbHAs CTATUCTUKA» CIY)KUT OCHOBOM Ui (OPMHUPOBAaHUS HABBIKOB pabOThl C
nHpopMalyel: OT YTCHUS W WHTEPHpeTanuy MHPOpMaIMH, MPEACTaBICHHOW B TAONWIAX, Ha AMarpaMMmax W rpadukax, 10 cOopa, IpenCcTaBICHUS U
aHaJIM3a JaHHBIX C MCIIOJb30BAaHMEM CTATHCTUYECKUX XapaKTEPUCTUK CPEIHUX M paccenBaHusA. PaboTas ¢ naHHBIMH, OOydaroUiyecs y4arcsi CYMThIBATh U
MHTEPIPETUPOBATh JaHHbIE, BBIABUIaTh, apryMEHTHPOBATh M KPUTUKOBATh MPOCTEHIINE TMIIOTE3bl, Pa3MBIIUIATh Haja (PakTopamu, BBI3bIBAIOILUMHU
M3MEHYHUBOCTb, M OLICHUBATh UX BJIMSHUE HA pACCMATPUBAEMbIE BEIMYMHBI U IIPOLIECCHI.

WHTYyUTUBHOE MpEiCTaBlIEHUE O CIy4allHOW M3MEHUYMBOCTH, UCCIIEI0BAaHUE 3aKOHOMEPHOCTEN M TEHJICHIIMH CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOM
IUIl M3Y4EHHUs] TEOPUM BEpOsITHOCTEH. Boiblloe 3HaueHHEe MMEIOT MPAKTUYECKUE 3aJaHUs, B YACTHOCTU OINBITHI C KJIACCUYECKMMH BEpPOSITHOCTHBIMHU
MOJIEIISIMH.

[ToHsiTHe BEpPOSATHOCTH BBOJUTCA Kak Mepa IpaBoronodus ciaydaiiHoro coObitus. Ilpu m3yueHun ydyeGHOro Kypca oOyyaromuecss 3HaKOMSTCS C
IPOCTEHIIMMU METOJIaMH BBIYMCIICHHS BEPOSITHOCTEH B CIIy4ailHbIX SKCIIEPUMEHTAaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOJIaMH, BEPOSITHOCTHBIMU
3aKOHaMH, MO3BOJIIOUIMMH CTaBUTh U pelllaTh 0osiee CIoKHbIE 3a1aun. B ydeOHbIN Kypc BXOAAT HayallbHbIE MPEACTABICHUS O CIIyYallHbIX BEJIMYHUHAX U
UX YHUCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYaroIMXCs € MHOXECTBAMH M OCHOBHBIMH ONEpAlMsIMM HaJ MHOXECTBAMH,
paccMaTpUBAIOTCS PUMEPhl IPUMEHEHHUS IS pellIeHUs 3a/1a4, a TAKXKe UCIOJIb30BaHUS B APYTUX MaTeMaTHYECKUX Kypcax U yUeOHbIX IpeaMeTax.

B 7-9 knaccax usyuaercsi yueOHbIH Kypc «BeposTHOCTb M CTaTUCTHKa», B KOTOPBIN BXOAAT pasneinsl: «lIpeacraBieHne AaHHBIX U OmMMcaTeNlbHas
CTaTUCTHKa», «BeposTHOCTB», «neMeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

Ha uzyuenne yue6HOro Kypca «BepossTHOCTb U cTaTucTuKa» oTBoauTcs 102 yaca: B 7 kinacce — 34 yaca (1 gac B Henento), B 8 kinacce — 34 yvaca (1
yac B HeJIeN0), B 9 kimacce — 34 vaca (1 yac B Heziemo).



COJEPKAHUE OBYYEHUA
7 KUIIACC

[IpencraBnenue JaHHBIX B BUJE TAOIUI, TUarpaMM, rpagukoB. 3arnoHeHHe TaOIull, YTEHUE U IIOCTPOCHUE TUarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX)
U KpYTroBbIX). UTeHHe rpauKoB peabHbIX IporeccoB. M3Bneuenne nHpopManuy U3 AuarpamMm 1 TalJIuIl, UCII0JIb30BaHUE U MHTEPIIPETAIHS 1a HHBIX.

OnucarenpHas CTaTUCTUKA: cpelHee apu(MeTHYecKoe, MeIuaHa, pa3Max, HaumOoJblllee M HAauMEHbIIee 3HAYCHUs Habopa YHUCIIOBBIX JIAHHBIX.
[Ipumeps! cirydalilHON U3MEHYMBOCTH.

CrnygaitHblid 3KCTIEpUMEHT (OIIBIT) B CiydaiiHoe coObiTHe. BeposSTHOCTh M yacToTa. Posih MaJIOBEPOSTHBIX U MPAKTUICCKH JOCTOBEPHBIX COOBITHI B
npupojie u B oOuiectse. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, BepmmnHa, pedpo. Crenenp BepmmHbl. Unciio pédep u cymmapHas creneHb BepminH. [IpencraBienne o cBsa3HocTH Tpada. Llenu u muxibL.
ITytu B rpadax. O0xoxn rpada (sinepos nmyTh). [IpencraBienue 06 opueHTHpOBaHHOM rpade. Pemenue 3a1a4 ¢ nomolsko rpados.

8 KUIACC

[IpencraBnenune faHHBIX B BUJIE TAOJIUII, TUArpaMM, TpaduKoB.

MHO03k€ecTBO, IEMEHT MHOXECTBA, MOJAMHOXecTBO. Ornepaluu HajJ MHOKECTBaMU: 00beIMHEHNUE, NiepecedeHre, aononHenrne. CBoicTBa onepanuit
HaJ MHOKECTBAaMU: [IEPEMECTUTEIBHOE, COUeTaTeNIbHOE, pacpeleIuTeIbHOE, BKIIIoueHus . Vcnonabp3oBanue rpagueckoro npeacTaBieHus] MHOYKECTB IS
OonmrcCaHus PCAJIbHBIX IIPOUCCCOB U ﬂBHGHI/If/i, IIpH pCIICHUHA 3aaa4.

N3mepenue paccenBanus JaHHBIX. Jlucniepcns 1 CTaHIApPTHOE OTKJIOHEHUE YHCIIOBBIX Ha0opoB. [lnarpaMma paccenBaHms.

DneMeHTapHble COOBITHA ciydaiiHOro ombiTa. CiydaitHpie coObITHs. BepostHocTu coObITHi. ONBITEI C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHbiii BbIOODP. CBSI3b MEX/1y MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMH B IPUPOJE, OOILIECTBE U HAYyKe.

HepeBo. CBolicTBa AepEeBhEB: SAUHCTBEHHOCTD ITyTH, CYIIECTBOBAHNE BUCSIYEH BEPIIMHBI, CBSI3b MKy YUCIIOM BEpIIUH U yuciaoM pédep. [Iparuio
YMHOKeHUs. Penienue 3aqau ¢ moMoIbio rpados.

[IpoTuBomnonoxusie cobObiTus. Jmarpamma Diinepa. OO0benuHeHHE W TiepecedeHre coObITHil. HecoBMmecTHbie coObITHS. DopMmysa CIIOXKEHUS
BEpOSITHOCTEH. YcinoBHas BepossTHOCTh. [IpaBuiio ymHoxenus. HezaBucumeie coObiTus. [lpencrasienue skcriepuMenTa B Bujie JepeBa. Pemenue 3aiaq Ha
HAXO0XJ/ICHHE BEPOSATHOCTEH ¢ MOMOIIBIO JIepeBa CIy4yailHOro 3KCIepuMeHTa, quarpamm Jiiepa.

9 KVIACC

[IpencraBnenue AaHHBIX B BUJe TaOaMll, AUarpamm, rpaukoB, HHTepHpeTalys JaHHbIX. UTeHHe U MOCTpOEHUE Tabull, JUarpamm, rpaukoB 1o
pEaJIbHBIM JaHHBIM.

IlepectanoBku u paxkropuan. Coueranus u uuciio couetanuid. Tpeyronbuuk [lackans. Pemenue 3a1a4 ¢ ucnonb30BaHuEM KOMOMHATOPHUKH.

I'eomerpuueckas BeposiTHOCTh. CityyaiiHblil BBIOOP TOUKM U3 (PUTYpBI Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

HcnsiTanue. Yenex u Heynada. Cepust ucnbITaHuil o nepBoro yenexa. Cepust ucnsltanuii bepuysim. BepostHocti coObITHI B cepur UCIIBITaHU i
bepuymu.

CnygaiiHas BeJMYMHA U PACHpENEICHUE BEpOSITHOCTEN. MaremMaTnueckoe OXuAaHue U aucnepcus. [IpuMepsl MaTeMaTHUecKOro OXHUAAHUSA Kak
TEOPETUYECKOTO CPENHEr0 3HAYEHUS BEIIMYMHBI. MaTeMaTHUeCcKOe OKUIAHUE U AUCIIEPCHs] CIy4ailHON BEIMYMHBI «UUCIIO YCIIEXOB B CEPUM MCIIBI TAHUI
bepuymmy.

[Tonsitue o 3akoHe OonblIMX yucen. M3MepeHue BEpOSTHOCTEHW ¢ MOMOIIBIO YacTOT. Pojib M 3HaueHHe 3aKoHA OOJBIIMX YUCEN B NPHPOJE U
o01ecTBe.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPe3yaIbTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca «BeposTHOCTb U CTaTUCTHUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

MIPOSIBIIGHUEM HHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHXKEHUSM POCCUHUCKUX
MaTEeMAaTHKOB M POCCHICKON MaTeMaTHYECKOHN IIKOJIBI, K HCIIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYruX HayKax W MPUKIAJHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHeE:

TOTOBHOCTBbIO K BBINIOJHEHUIO OOSI3aHHOCTEH TIpaXkJaHWHA W pealu3aldd €ro TMpaB, NPEJCTaBIEHHEM O MaTEeMaTHUYECKUX OCHOBaxX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUM, MPOLELYp T'PakJIaHCKOTO oOIIecTBa (Hampumep, BHIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO
ATHUYECKUX MpOOJEeM, CBSI3aHHBIX C MPAKTUUECKUM INPUMEHEHHEM JOCTH)KEHUN HayKH, OCO3HAHHUEM BaXHOCTH MOPAIbHO-3TUYECKUX NPUHIUIOB B
JEATENbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acCTHE B PEIICHUM MPAKTHUECKUX 33Ja4 MaTeMaTU4YeCKOIl HanpaBiIE€HHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTO
00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU Ui YCIIEITHOW MpodeccnoHalbHOM 1eATeNbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM
Y IOCTPOEHUEM UHAMBHUIYaJIbHOM TPaeKTOPUHU 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C YYETOM JIMUYHBIX HHTEPECOB U 0OIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTAHME:

CIOCOOHOCTBIO K MOIIMOHAILHOMY M ACTETUYECKOMY BOCHPUATHUIO MaTeMaTHUYeCKUX OOBEKTOB, 3a/1ad, PEUICHHM, pacCyXIeHUH, YMEHUIO BUAETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIMEeH B IeATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, MPUPOIbI
u o0mecTBa, MOHMMaHUEM MaTEeMAaTUYECKON HaykKu Kak c(epbl UYelOBEUeCKON MesSTENIbHOCTH, 3TanoB €€ pa3BUTHS M 3HAUYMMOCTU JJIS Pa3BUTHUS
LMBWIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHUKU U MaTEMAaTHYECKON KyJIbTypOM KaK CPEICTBOM IO3HAHUS MUpPA, OBJIAJECHUEM IPOCTEUIIUMHU HaBbIKaMU
HCCIIEA0BATEIbCKOM IEATEIbHOCTH;

6) pusnyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIMOHAJILHOIO 0JIAT OOy Y

TOTOBHOCTBbIO MPHUMEHATh MaTeMaTUYeCKHUEe 3HAHWSA B HHTEpPEcax CBOETrO 3/0pOBbs, BEIEHHUS 30POBOTO 00pasza >KHU3HM (3A0pPOBOE IMUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHITUA M OTIbIXa, PEryasipHas (U3HUecKas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HAaBbIKa pPeQIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0rMYeCcKoe BOCIIUTAHHUE:

OpUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUN IS pelleHHs 3afad B O0JacTH COXPaHHOCTU OKPYXKAIOIIEeH cpeibl, MIaHUPOBAHUS
MIOCTYIIKOB U OLIEHKH X BO3MOKHBIX MOCJEJICTBUNA JUIsl OKpYXaroleil cpefibl, 0CO3HAaHUEM II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOieM U MmyTel ux
pelLIeHus;

8) aganTanmsa K H3MEHAIMMCS YCJIOBHAM COLHATBHOM M IPUPOJHOM CPeabI:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBHSX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€PE3 IMPAKTHUECKYIO AEATEIbHOCTD, B
TOM YHCJIE YMEHUE YUUTHCS y APYTUX JIIOJEH, MPHoOpeTaTh B COBMECTHOM NESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETE HIIUU U3 ONbITA PYTUX;



HE00X0IMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHU, B TOM 4YHciie GOPMYIUPOBAThH HJIEH, TOHITHS, TUTIOTE3bI 00 0OBEKTaX U SBJICHUSAX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HABATH NE(UIMTHI COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOUIUI KOHTpMEp, KOPPEKTUPOBAThH
MPUHUMAEMbIE PEIICHHs U ACHCTBUS, (GOPMYITHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble 1oruyeckue neicTBus:
® BBISIBJISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEeMATHICCKUX OOBEKTOB, TIOHATHH, OTHOIIECHUH MEXK]y MOHATUSAMH, POPMYITHPOBATH
OTIpEJICIICHUsI TIOHSATUH, yCTAaHABIMBATh CYIIECTBEHHBINM NpPH3HAK KIacCU(UKAIIMU, OCHOBAHUS JJII OOOOIICHHWS W CpaBHEHHS, KpPUTCPUU
MTPOBOIIMOTO aHAJIH3a,;
® BOCIPUHUMATH, (HOPMYIUPOBATH U ITPEOOPA30BHIBATH CYKJICHUS: YTBEPAUTEIbHBIC H OTPUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OONIHE, YCIOBHBIC;
® BBISBJISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOPEUUs B (DaKkTax, JaHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUAX, MpeIiarath
KPUTEPHH JUTS BBISBIICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHIA;
e J1eaTh BBIBOIBI C MICIIOIB30BAHHEM 3aKOHOB JIOTHKH, JICAYKTUBHBIX U WHAYKTUBHBIX YMO3AKITFOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;
e pa30upaTh JI0KA3aTEIHCTBA MATEMATHICCKUX YTBEPKIACHHH (TIPSMBIC ¥ OT TIPOTHBHOTO), TPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIC JIOKAa3aTelIbCTBA
MaTeMaTHYeCKUX (haKTOB, BBICTPAMBATh APTYMEHTAIIHIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBCHHBIC PACCYKICHHS,
e BHIOMpATH CIOCOO perieHus: y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHHWS, BBHIOMPATh HaAMOOJEe MOIXOIANIUN C yIETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:
® ICIOJIBb30BaTh BOIMPOCHl KAaK HCCIENOBATENbCKUII MHCTPYMEHT IMO3HAHUS, (GOPMYIUPOBATH BOIMPOCH, (DUKCUPYIOIIME MPOTUBOPEUHUE, MPOoOIeMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;
® [POBOJUTH [0 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJOKHBIM 3KCIEPUMEHT, HEOOIbIIOE MCCIEIOBAHUE TI0 YCTAHOBIECHUIO 0COOEHHOCTEH
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEKTY COOO0I;
® CaMOCTOSITENBHO (OPMYIUPOBATH 000OIIEHUS U BHIBOJBI [0 pe3yIbTaTaM MPOBEAEHHOTO HAOMIOIEHUS, UCCIIEIOBAHUS, OLIEHUBATH JIOCTOBEPHOCTh
MOJIy4YE€HHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIEHNII;
® POTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUTATh MPEATIOI0KEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.
PabGora ¢ undopmanmeii:
® BBISIBJISATH HEJOCTATOYHOCTh U M30BITOUHOCTH MH(OPMAIINHU, TaHHBIX, HEOOXOAUMBIX Ul PEIICHUS 3aauu;
e BBIOMPAThH, AHAIU3UPOBATH, CHCTEMATHU3UPOBATH U UHTEPIPETUPOBATH MH(OPMAIIMIO PA3IMUHBIX BUAOB U (GOPM IPEICTABICHHUS,
e BhIOMpaTh GOpMy MpeAcTaBleHUs HHPOpPMAIMH U WUIIOCTPUPOBATH pellaeMble 3aJadyd CXeMaMH, AuarpaMMaMH, HHON Tpadukod u uX
KOMOHWHAIIUSMHU,
® OIICHUBATh HAAEKHOCTh HH(POPMAIIUU TIO KPUTEPUSAM, TPEUIOKEHHBIM YUUTETIEM WIH cPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.
KoMMmyHuKaTHBHBIE YHUBEpPCcaIbHbIE yueOHbIe 1eliCTBHUS:
® BOCIPUHUMATH U (POPMYIHUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCIOBHSMH M IIENSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3peHUs B yCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHHUs 33a]aui, KOMMEHTHPOBATh MOTYUYEHHBIN pe3yabTaT;



e B X0/ 00CYX/IEHHs 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOM TeMbl, MPOOIEMBl, pelIacMOi 3aJauu, BbICKAa3bIBAaTh HJIEH, HAlLlCJICHHBIC HA
MIOVMCK PELICHHs], COTOCTABIISITh CBOM CYXKJIECHUS C CY)KICHUSMHU APYIMX YYAaCTHHUKOB JHajora, oOHapyXHBaTh pa3jMyle U CXOJCTBO MO3HIIUH, B
KOPPEKTHOH opme (HhopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® IIPEJCTABIATH PE3YJBTATHl PEIICHUS 33/1a41, SKCIIEPUMEHTA, UCCIET0BAHMS, IPOEKTA, CAMOCTOSTEIBLHO BEIOMPATh (DOpMAT BHICTYIUICHUS C yIETOM
3aJ1a4 MPEe3eHTAM1 U 0COOEHHOCTEN ayAuTOPUH;

® [IOHMMATh M UCTIOJIH30BATH MPEUMYILECTBA KOMAaHIHOM U MHIUBUAYAIHLHON PaOOTHI IPU PEHICHUN YIeOHBIX MAaTEeMaTHUECKUX 3a71a4;

® [pUHUMATh LI€Jb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM pabOThl, paclpelensTh BUAbl pabOT, AOroBapHUBaThCS,
o0CyKIaTh MpoIiece U pe3ynbTaT padboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® Yy4acTBOBaTh B IPYNIOBBIX (popMax paboThl (00Cyk/IeHUsI, 0OOMEH MHEHHUSMHU, MO3TOBbIE IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO 4acTh pabOThl U
KOOPJIMHUPOBATh CBOU JACWCTBUS C JIPYrMMHU WIE€HAMU KOMAaHIbl, OLIEHMBATh KAauye€CTBO CBOETO BKJIaJa B OOUIMI MHPOAYKT MO KPUTEPUSIM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranuszaums:

® CaMOCTOSITENIbHO COCTABJIATH ILJIaH, ajTOPUTM pelIeHus 3aaur (WM €ro 4acTh), BBIOMpATh croco0 pelleHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U

CcOOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIIeHUN ¢ y4ETOM HOBOW MH(pOpMaIUu.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

® BIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa pelleHrs MaTeMaTHYeCKO! 3a1auu;

® IpeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTb IPHU PpEIICHUM 3aJaud, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAlAEHHBIX OINOOK, BBISBICHHBIX TPYJHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA JEATEIBHOCTH ITOCTABJICHHOM LIEIHN U YCIOBUAM, OOBSCHITH NPUYHUHBI JOCTHKEHUS UM HEOCTHKEHUS LIeNH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEJAMETHBIE PE3YJIbTATDBI

K koHI1y 00yueHus B 7 kjacce 00yJarONUICs MMOJYYHUT CIEYIOUINE MPEIMETHBIC PE3YIIbTaThI:

YuraTth nH(bOpMAIHIO, TIPEACTABICHHYIO B Ta0NUIaX, HA AMarpaMMax, MPeJICTaBIIsATh JaHHBIC B BUJE TaOJHIl, CTPOUThH TUArPAMMBI (CTOJIOMKOBEIC
(cronbuaTbie) U KPYroBbI€) IO MaCCUBaM 3HAYECHUH.

OnwuchIBaTh U HHTEPIPETUPOBATH PEAIbHBIC YHCIIOBBIC JIaHHBIC, PE/ICTABIICHHBIC B TA0IUIIAX, HA UarpaMMmax, rpadukax.

Hcnonp3oBark sl ONMUCAHHUS JAHHBIX CTATUCTUYCCKHE XApaKTEPUCTHKHU: cpenHee apu(METHYECKOe, MeIuaHa, HauOoJIbIIee W HaUMEHbIIEe
3HAYCHUs, pa3Max.

Nmers mnpencraBieHrne O ClaydalHONW WM3MEHYMBOCTH Ha TMpHUMepax I[eH, (QU3WYECKHX BEIMYUH, AHTPOIMOMETPUYECKUX JaHHBIX, HMETh
MIPEJICTaBICHUE O CTATUCTUYECKON YCTOMUNBOCTH.

K koHIy 00yueHus B 8 kjaacce oOy4yaronuiics moJyquT CIeyIoUIe NPeIMETHbIC Pe3YIbTaThl:
W3BnekaTh U mpeoOpa3oBbIBaTh MH(POPMALMIO, MPEJICTABICHHYIO B BHAE TaONHUL, AuUarpaMm, rpa(ukoB, MpeACTaBIATh JaHHbIE B BHJE TaOUII,
JMarpamm, rpaQukos.




OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX IIOKa3aTeleil: CpeJHUX 3HAUYEHUM W MEp paccerBaHus (pa3Max, JUCHEPCHs U CTaHIApTHOE
OTKJIOHCHHE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIA, B TOM YHCIIC TI0 Pe3yIbTaTaM U3MEPEHUN U HAOIIOICHHIA.

Haxonuth BepOSITHOCTH CITydallHBIX COOBITUH B OIBITAaX, 3HASI BEPOSATHOCTH JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMBITAX C PABHOBO3MOKHBIM U
AJIEMEHTapPHBIMU COOBITUSIMHU.

Hcnonb3oBath rpaduyueckue MOJENIN: JEPEBO CIy4allHOTO 3KCIEPUMEHTA, JUarpaMmbl Dijiepa, YucaoBas IpsMasl.

OnepupoBaTh MOHITHSMU: MHOXECTBO, TOJMHOKECTBO, BBIMOJHATH ONEpAIMM HaJ MHOXECTBaMH: OOBEIUMHEHHUE, TepeceueHue, IOTOJTHEHHUE,
MEPEYUCIATH JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonws3oBarh rpaduyeckoe MnpeacTaBiIeHUE MHOXKECTB U CBSA3EH MEXKIYy HUMH JJis ONMUCAHUS MPOIIECCOB U SIBJICHUM, B TOM YHCIIC TIPU PEIICHUH
3a/1a4 U3 IPYyrux y4eOHBIX MPEIMETOB U KYPCOB.

K koHIry o0ydeHus B 9 kjiacce 00yJarONMACs IMOJTYYUT CICTYIONINE TPEIMETHBIC PE3yIbTAThI:

W3Bnekars ¥ npeoOpazoBbIBaTh MHPOPMALHMIO, NPEICTABICHHYIO B Pa3IUYHbIX MCTOYHUKAX B BHJIE TaOJHI], AUArpaMM, rpa(uKoB, MPEACTaBIAThH
JaHHbIE B BUJE TaONIUII, AMArpaMM, IrpadrKoB.

Pemats 3a1aun opraHn30BaHHbBIM [1epeOOPOM BapUaHTOB, a TAKXKE C HUCIOJIb30BAHUEM KOMOMHATOPHBIX MPABHII U METOJIOB.

Hcnonb3oBaTh onucareabHble XapaKTEPUCTUKU IS MACCHBOB YHCIIOBBIX JIAaHHBIX, B TOM YHCJIE CPEAHHUE 3HAUEHUSI U MEPhl PACCENBAHUS.

Haxoauth yacToThl 3HaU€HUI M YaCTOTHI COOBITHUS, B TOM YHCJIE MOJIb3YACh Pe3yabTaTaMH MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUI.

Haxonutb BeposSITHOCTH CIy4ailHbIX COOBITUN B M3yYEHHBIX OMbBITAX, B TOM YHCJIE B OMbITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSMH, B
CepUsX UCMBITAHUHN JI0 MIEPBOTO yCcrexa, B CepUsIX UcnbITaHUU bepHysuim.

HNmets npencraBieHue o CIy4aiHOW BEJTUMYUHE U O PACIPEICIICHUN BEPOATHOCTEM.

Nwmets npencTaBieHne o 3aK0He OOJBIIMX YHUCENT KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIy4alfHONW M3MEHYUBOCTH U O POJIU 3aKOHA OOJIBLINX YHCET
B MPUPOJIC U 00IIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoaunvecTBo yacos
Ne HaumenoBaHue pa3ie/ioB U TeM K 0 JuexkTpoHHbIe (HU(pPOBLIE)
n/n NPOrpamMmbl Bcero OHTPO.ILHbIC paKTHHeckue o0pa3oBaTte/ibHbIE PeCypChl
padoThI padoThI
bu6mmoreka [JOK
! Tpencrapnenne JaHHEX ! 0 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OmHcaTesbast CTaTHCTHKA 8 0 ! https://m.edsoo.ru/7f415fdc
. bubnmoreka [JOK
3 Crtyualinas H3MEHHBOCTS 6 0 1 https://m.edsoo.ru/7f415fdc



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

bu6mmoreka [{OK
4 Baenenne s Teopuio rpagos 4 0 0 https://m.edsg).ru/7f415fdc
5 BeposTHOCTB M yacTOTa Ciy4aiiHOTO 4 0 1 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O0001enne, cucreMaTn3anus 3SHaHUH 5 2 0 Eggg?/(;;(ae[:jic]iorﬁﬂ f215fdc
OBIHIEE KOJIMYECTBO YACOB I10 34 2 5
INPOI'PAMME
8 KJIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM OTMTCCIB0 qat0p JyekTpoHHbIE (U PpOBbIE)
n/n NMPOrpamMmmbl Bcero Kontpoakubie | - Ipakrueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6moreka [IOK
1 [ToBTOpEeHue Kypca 7 Kiacca 4 0 0 httDS://m.edsg).ru/7f417fb2
2 OmnucarenbHas cTaTUCTHKA. PaccenBanme 4 0 0 bu6moreka [IOK
JTaHHBIX https://m.edsoo.ru/7f417{b2
bu6moreka [IOK
3 Mroxectsa 4 0 0 https://m.edsoo.ru/7f417{b2
4 BeposTHOCTB ciiydaitHOTO COOBITHS 6 0 1 ﬁggg_?ﬁ;?iiorﬁﬂ 41702
bu6mmoreka [JOK
S Brenenue B Teopuio rpagos 4 0 0 https://m.edscﬂ).ru/7f417fb2
. bubnuoreka [JOK
6 Crtyuaitubie cobprma 8 0 0 https://m.edsoo.ru/7f417{b2
. bubnuoreka [JOK
7 O06o001enre, cucreMaTH3ausa 3SHaHUH 4 2 0 https://m.edso0.ru/7fA17fb2
OBILIEE KOJIMYECTBO YACOB I10 34 2 1
IMPOI'’PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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 KJIACC

KoandecTBO 9acoB

Ne HaumeHoBaHue pa3iejioB U TeM JuekTpoHHble (HU(poBLIE)
n/n NPorpamMmbl Bcero Kontpoaknsie | - IpakTueckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI

bu6mmoreka [IOK

. Tosropenne kypea 8 wacca 4 0 0 https://m.edsoo.ru/7f41a302
bubmmoreka [{OK

2 DTIEMEHTEI KOMOUHATOPHKH 4 0 ! https://m.edsoo.ru/7f41a302
bubmmoreka [{OK

3 I'eomeTpuueckasi BEpOSITHOCT 4 0 0 https://m.eds00.ru/7§41a302
bu6moreka [IOK

4 Henbrranms beprysm 6 0 ! https://m.edsoo.ru/7f41a302

. bubnuotexa [JOK

> | Comysainas semmamsa 6 0 0 https://m.edso00.ru/741a302
bu6mmoreka [IOK

6 Obobmere, KOHTpOI, 10 ! 0 https://m.edsoo.ru/7f41a302

OBILIEE KOJIMYECTBO YACOB I10 34 1 2

INPOI'PAMME



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
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