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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcsa 10 —11 knaccoB pa3zpaboraHa Ha ocHOBe dDenepaibHOr0 roCcyAapCTBEHHOTO
00pa30BaTeIbHOrO CTAaHJAAPTa CPEJAHEro OO0IIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUH, MPENBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U TPaaULIUN
poccuiickoro obpazoBanus. Peanmsarus mporpaMMbl 00ecrieunBaeT OBJIaICHNE KITIOUEBBIMU
KOMIETCHIIUSMH, COCTaBJISIONIMMH OCHOBY JUIS CaMOPa3BUTUSI M HEMPEPHIBHOTO
00pa3oBaHus, [EITOCTHOCTh OOMIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
o0ycJIOBJI€HA TPAKTUUECKON 3HAUYMMOCTHIO METANPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOydeHUss TeOMETpUU B  HANpPaBICHWH JIMYHOCTHOTO  Pa3BUTHUA  OOydarOIIuXcs,
dbopmupoBanuss (GyHKIMOHAIPHOM MaTeMaTHYeCKOW TIpPaMOTHOCTH, W3YyUYCHHS JIPYTrUX
y4eOHBIX TUCHUIUIHH. Pa3zBuTHe y 00ydaromuxcs MpaBUWIbHBIX MPEICTABICHUN O CYIIHOCTH
U TIPOUCXOXKJIECHUHN TE€OMETPUUECKUX aOCTPaKIIMi, COOTHOIIIEHUN PEAIbHOTO U HJEaJbHOTO,
XapakTepe OTPaKEHUsS MAaTEeMaTHYECKONW HAYKOW SIBIICHHMH W MPOIECCOB PEabHOTO MUpA,
MECTE€ T€OMETPUU B CHUCTEME HAayK M POJIM MAaTEeMaTHYECKOTO MOJICIMPOBAHUSA B HAyYHOM
MO3HAHMM M B TPAKTUKE CHOCOOCTBYEeT (POPMHPOBAHHIO HAYIYHOTO MHUPOBO33PEHUS
yUaluXxcs, a TakKe KadeCTB MBIIIJICHHS, HEOOXOIUMBIX IS aJalTaliid B COBPEMEHHOM
0OI1IeCTBE.

['eomeTpus sBIAETCS ONHMM M3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK 00ECIeYnBaeT BOSMOXKHOCTh N3yUCHHS KaK JUCITUILINH €CTECTBEHHO-
HAay4YHOW HamnpaBJIICHHOCTH, TAK U TYMaAHUTAPHOM.

Jlornueckoe MbIUICHUE, (popMHUpyeMOe MPH W3YYEHUH OOYYaIOIMIMMUCS TMOHATUWHBIX
OCHOB T€OMETPUU M MOCTPOCHUHU ILIEMOYKH JIOTMYECKUX YTBEPKICHUW B XOJE PEIICHUSA
F€OMETPUYECKUX 3aJlady, YMEHUE BBIIBUTAaTh M OINPOBEPraTh TMIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOrO IMKJA, B YaCTHOCTH M3 Kypca
Gu3uKH.

YMeHne OpUEHTUPOBATHCS B IMPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsIX NeATeTbHOCTH YenoBeka. OpueHTaIus 4eJIoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €T0 COIUAIBHOTO OBITHS, (hopMa OTpaKeHHsI OKPYKAIOIIETO MHPA,
YCJIOBUE YCIEUIHOTO TO3HAHMUS W AaKTUBHOIO MpeoOpa3oBaHMsl JEHCTBUTEIHHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3aMu OOBECIMHSCT pa3HbIe BHIBI YYCOHOW W
TPYJIOBOM JIESITEIBHOCTH, ABJISIETCS OJHUM U3 MPOPECCHOHATBHO BaXHBIX Kau€CTB, IOATOMY
aKTyajgbHa 3a7a4a (OPMHUPOBAHHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIIICHHUS KaK
Pa3HOBUAHOCTH OOPa3HOr0 MBIIUJIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B IOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU M0 MHOTHM HaIPaBJICHUSIM.



Ilens ocBoeHUs mporpamMMmbl y4ueOHOTO Kypca «['eomerpus» Ha 06a30BOM YpOBHE
o0ydyeHus — oO0mIeoOpa3zoBaTeIbHOE M OOIIEKYIBTYPHOE pa3BUTHE OOYYaIOIIUXCSA Yepes
oOecrieueHUE  BO3MOKHOCTH  TNPUOOPETEHUS W HCIONB30BAHUS  CHUCTEMATHUYECKHUX
TCOMETPUICCKUX 3HAHUKN U JEHCTBUMN, CTICTIU(PUIHBIX TEOMETPUHN, BO3MOKHOCTH YCIIEITHOTO
MPOJOJDKEHUST 00pa30BaHUS IO CHEIUATBHOCTSAM, HE CBS3aHHBIM C MPHUKIATHBIM
WCITOJIb30BAaHUEM T€OMETPHH.

[IporpamMmma mo reomeTpuu Ha 0a30BOM YpOBHE MpeAHAa3HAUYCHA I O0y4aromIMXCs
CpPEeIHEW IIKOJbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpazoBanusi. Takum oOpa3om, oOydaromuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Iue MaTeMaTHYECKHEe YMEHUS, CBSI3aHHBIC CO CICIM(PUKON TeOMETpUU M HEOOXOAMMbIC
JUTSL J)KA3HU B COBPEMEHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTH H3YYHTh
reoMeTputo Oonee TIyOOKO, €ciu B JalbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B
TCOMETPUYCCKUX 3HAHUAX B TPO(DECCHOHATBLHON eI TEITLHOCTH.

JlocTkeHne 1AM OCBOGHHUS  MPOTpaMMbl  OOECIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpHOpPUTETHBIMHM 3ajadyaMu OCBOCHHs Kypca «I['comerpum» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmMupoBaHHE TPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYJIBTYPHI H

OCO3HaHHE €€ B3aUMOCBSI3HU C OKPYKAIOIITUM MHUPOM;

e (opmMupoBaHHE TpPEICTABICHUS O MHOTOTPDAaHHHMKAX M TeJlaX BpaIIEHUS KaK o
BRXHEUIINX MAaTeMAaTHUYECKHX MOJENAX, MO3BOJISIIONIUX OIMUCHIBATh W HU3Yy4aTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opmMupoBaHHe YMEHHs PACIIO3HABATh HA YEPTEKaxX, MOJEISAX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJICHHE METOJaMHU pEIIeHUd 3aJad Ha TIOCTPOCHHUS Ha H300paKEHHIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHS ONEPUPOBATH OCHOBHBIMH MOHSITUSIMU O MHOTOTPAHHHUKAX U
TeJaxX BpaIIeHUs U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJQJICHHE AITOPUTMAMHU PEUICHUS OCHOBHBIX TUIIOB 3a/1a4; (HOPMUPOBAHUE YMEHUS
NPOBOAUTH HECIOXKHBIE JOKAa3aTeIbHBIE PACCY)KIECHUS B  XOJ€ PEIICHHUS
CTEPEOMETPUUECKUX 33124 U 3a/1a4 C IPAKTHIECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEUICKTYalbHBIX M TBOPYECKHUX CIOCOOHOCTEH OOYYaromImXcs,
MO3HABATEIFHON  AKTUBHOCTH, HCCJIENIOBATEIBCKUX  YMEHUH, KPUTHYHOCTHU

MBIIUICHUS;
e (¢opmupoBaHue (GYHKIIMOHAILHONW IPaMOTHOCTH, PEIICBAHTHONH T€OMETPUHU: YMCHHUE
pacno3HaBaTh  MPOSIBICHUS  T'€OMETPUYECKHUX  MOHATHUH, 00BEKTOB 151

3aKOHOMEPHOCTEW B PEANbHBIX JKU3HEHHBIX CUTYyalUHsIX W NPU U3YYECHUHU APYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH W  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3BIKE TEOMETPUU M CO37aBaTh T€OMETPUUYECKHE MOJIEIH,
MPUMEHATh OCBOCHHBIM TE€OMETPUYECKUN amnmapar i pelIeHUus IPaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4y, WHTEPOPETUPOBATH U  OLEHUBATh IOJYYCHHBIE
pe3yJIbTaTHI.



OTnUYUTENbHOM OCOOEHHOCTBIO MNpPOrpamMMbl  SIBISIETCS  BKIIOYEHHE B KYypC
CTEpPEOMETPUM B Hayaje €ero M3y4yeHus 3a/ay, pelaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUSA, M OMNpeAeNEHHBIM O00pa3oM OpraHuW3OBaHHas paboTa HAJ HUMH, YTO
CIOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBILUIEHUS, CTUMYJIHUPYET
MIPOTEKAHNE UHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3yUEHUIO MIPEAMETA.

[Ipennoutenne OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METONY OOY4YeHUs, TO €CTb
TEOPETUYECKHE 3HAHMUS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKON
nesTenbHOCTU. Pa3BuTHE NPOCTPAaHCTBEHHBIX NPEICTABICHUNA Yy Yy4alluxcs B Kypce
CTEpEOMETPUM MPOBOJIUTCA 3a CUET pEIICHUs 3ajlad Ha CO3JaHUe MPOCTPAHCTBEHHBIX
0o0pa3oB M 3aJay Ha ONEPUPOBAHUE IPOCTPAHCTBEHHbIMM oOpa3zamu. Co3naHue obOpasa
IPOBOAMTCS C ONIOPOM Ha HATJISATHOCTb, a ONIEPUPOBAHUE 0OPA30M — B YCIOBUSX OTBICUECHHUS
OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €r0 UCXOJHOIO COACPKAHUS.

OcHoBHBIE coaepxkaTenbHble JauHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MHororpanukn», «lIpsMble M MJIOCKOCTH B MHpocTpaHCTBe», «Tena BpameHus»,
«BekToppl W KOOpJIMHATHI B MPOCTpaHCTBE». {DOpMUPOBAHHE JIOTHUYECKUX YMEHUMU
pacnpenensieTcss He TOJIbKO MO COJAEP)KaTeNbHbIM JMHUSM, HO M IO ToJaM OOy4deHus Ha
YPOBHE CpEeHET0 00111ero 00pa3oBaHUsL.

Conepxxanue oOpa3oBaHMsI, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHMS
paboueil mporpaMMbl, pacrnpeieN€éHHbIM MO0 ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJAJICHUE T'€OMETPUUYECKUMH MOHATHSIMH U HaBBIKAMH OCYLIECTBIISLIOCH
MOCJIEI0BATENIBHO M MOCTYNATENbHO, ¢ COOIIOACHUEM MPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAaHMs BKIIOYAJUCh B OOLIYyI0 CHCTEMY TI'€OMETPUUYECKUX IPEACTaBICHUM
o0yyaroumxcs, paciupsist 1 yriayosss e€, o0pa3ys NpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOT'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpuu oTBOAUTCS 2 yaca B Heaento B 10 kinacce U 1 yac B HEJEm0 B
11 kimacce, Bcero 3a aBa rojga ooydenus - 102 ydueOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, nmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaroluecss IpsMble. [lapamienbHOCTs NpPSAMBIX WU
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapajuIeJIbHbIE W NEPHNEHIMKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: Nn-yronpHas nupamuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAsA TPEYroJibHasA INHPAMHAA W IPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMHJaX, NapajuleseNuNenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTH NPABWIBHOW NUPaMUIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obpazyroriue HUAJTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIHMCAHHAS B MHOTOTPAHHHUK, WJIH TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMAMU TTOTOOHBIX TEJL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimine 3amaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOSHHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢dbu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOW HAyKu Kak c(]epbl 4YelIOBEUeCKOW JeATEeIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHIAWUBUAYAJTBHO W B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3zoBblesiornueckueeicTBUs:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIM  TPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUH 10 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3adauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBblenccienoBarenbckmneieicTBUs:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pPAa3BUTHE IpoOllEcca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABIATH CBOM CYXKICHHMS C CYXKICHUSAMH JIPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHHM3aIlMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEUCHUN, UCTIONB3YS METOJT CIICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaX0XKJICHUE TE€OMETPUUYCCKUX BEIIMUMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloiMx HECKOJIbKO IAaroB PEIIEHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh [OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, uHTEpHNpETUPOBATH W MPeoOpa3oBBIBaTH HHGOpPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomeTpuueckue (axKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pasliaM WM airOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOANTE THpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4ecku Cc(HOopMyTUpOBAaHHOW MPOOJIEMBI, MOJAEIUPOBATh peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
n/n TEMNIPOrpaMMabl Bcero = Koutpoabhbiepaborsl | IlpakTHyeckuepadoThi (ungposbic)
o0pa3oBaTe/bHbIEpeCYPChI
bubmmoreka [IOK
1 Bezetiiie b cTepeoMeTpiio 10 https://m.edso0.ru/1c209e37
[IpsiMBbI€ M TIIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTBIPAMBIX U https://m.edso0.ru/1c209e37
IIJIOCKOCTEMN
3 [IepneHIMKYISIPHOCTBIPAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTER https://m.edsoo.ru/1c209e37
VYTl MKy NPAMBIMU U bubnuoreka [IOK
4 10 1
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> MuzororpatHiici 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 O0LEMbIMHOTOrPAHHHKOB 3 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpeHue: ceuenus, 4 1 bubnunoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB ITO 68 5 0
[TPOI'PAMME
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11 KUIACC

N HanvenoBanuepasieos u KoanuecrBouacos DJIeKTPOHHbIE
n/n TeMnporpaMmel Bcero KonTtpoabubiepaborbl | IIpakTuuecknepadoThl (wnppossIe)
o0pa3oBaTe/IbHbIEpeCYpPChI
! Tenaspatneris 12 Et?riﬂf/?ee;;? r(aﬁczogew
. bubnuorexa [JOK
2 Obnembrren > 1 https:// m.edSO(])_.[ ru/1c209e37
3 BexTopsl 1 koOpIMHATEI B 10 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/1c209e37
4 [ToBTOpEenue, 060611eHNE, 7 1 bubnuoreka [IOK
CUCTEMAaTH3alUA3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Temaypoka

KoaunyecTtBouacoB

Bce
ro

KoHTpoJbHbIED
a0oThI

IIpakTHyeckuep

a00ThI

Jarausyy
eHMs

DJleKTpoHHbIenu¢ poBbIeOOpa3oBaTell
bHbIEpeCypChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUU: TOUKA,
npsiMast, TIIOCKOCT,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
napajuieNbHbIX TPSIMbIX
(OTpe3KoB), CepeMHBI
oTpe3Ka

1 Hepena

bu6moreka [IOK
https://m.edsoo.ru/aecc77cd

IlonsaTus:
MePECEKAIOIIHNECS
IUIOCKOCTH,
MepECEKAOIIHNECs TpsiMast
H IJIOCKOCTH

1 Hepensa

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c99

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
[IEPECEKAOIIMNECS TIPAMas
U TNIOCKOCTh

2 HepenA

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

2 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/a63959ed
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M300paxkeHue
MHOTI'OI'paHHUKOB Ha
pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauanensie cBeneHus o
KyOe U nmupamupe, ux
Pa3BEPTKU U MOJACIIH.
CeueHUsAMHOTOTPaHHUKOB

3 HegenA

bu6mmoreka [{OK
https://m.edsoo.ru/b30dff38

Hauanenbie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJCIIH.
CedeHUs IMHOTOTPaHHUKOB

3 HepenA

bu6moreka [IOK
https://m.edsoo.ru/3d8ffd32

Ilousttre 00
AKCHOMAaTHYECKOM
MTOCTPOCHHUH
CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

4 HepenA

bu6moreka [IOK
https://m.edsoo.ru/0Occbc4fe

ITousarue 06
AKCHOMAaTHYECKOM
MTOCTPOCHHUHU
CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

4 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/239c8ch4

ITousarue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTepEeOMETPUHU: AKCHOMBI
CTepeOMETPUU U

5 Hepgena

bu6mmoreka [JOK
https://m.edso0.ru/65c6b106
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CICACTBUA U3 HUX

10

IMousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH H
CJICOCTBUA U3 HUX

5 Hepena

bu6mmoreka [{OK
https://m.edsoo.ru/258fc245

11

B3anmHoe pacrionoxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuiejibHbIE U
CKpeIMBaOIINEeCs
NIpsIMBIE

6 HepenA

bu6moreka [IOK
https://m.edsoo.ru/1a2520f6

12

[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuiesibHbIe PsIMbIE B
MIPOCTPAHCTRE;
napajuieIbHOCTh TPEX
MPSIMBIX

6 HegenA

bu6moreka [IOK
https://m.edsoo.ru/93ad36b3

13

[TapamiensHOCTD IPSAMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE:
[TapannensHOCTH IPAMOT
M IJIOCKOCTH

7 HepenA

bubmuoreka [JOK
https://m.edsoo.ru/eeld19b9

14

Yrael ¢
COHAIIPaBJIEHHBIMUCTOPOH
aMu

7 Hepena

bu6mmoreka [JOK
https://m.edsoo.ru/9f4071b9
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15 VYrois MexX 1y IPMBIMU B 8 Hepena bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yrois MexX 1y IpMBIMU B 8 Hepena bubnuorexa [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapannenbHOCTHIIIOCKOCT 9 Hepens
17 cif: bu6mmoreka [IOK
https://m.edso0.ru/2e18f255
MapaJuIEIbHBIEIUIOCKOCTH
18 CpoiicTBanapasieabHbIXIT 9 HepenA bubmmoreka [{OK
JIOCKOCTEN https://m.edso0.ru/e504d656
[Ipocreitmme 10 Hepens
MPOCTPAHCTBCHHBIC
19 (burypsl Ha TJIOCKOCTH: bubmmorera LOK
https://m.edsoo.ru/4a28dc02
TeTpa’ap, Kyo,
napajuieJenumnes
20 TocTpoenecedenuii 10 Hepens bu6moreka [IOK
https://m.edsoo.ru/1d434d0f
. 11 Hepens bu6moreka [IOK
21 Hoctpoertmecereriii https://m.edsoo.ru/ec26fe5d
KontponpHas padoTa no 11 Hepena
teme "[IpsimMbie u
29 IUIOCKOCTH B bubmuoreka [{OK
MPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e56
[TapannienbHOCTBIIPSAMBIX
U IJI0CKOCTEH"
[lepnieHAMKYISAPHOCTH 12 Hepena
93 IIPSIMON U TJIOCKOCTH: bubnuoreka [IOK
MEepIEHIUKYIIAPHbIE https://m.edsoo.ru/b19f6a5d

MpsAMBIC B IPOCTPAHCTBC
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[IpsiMble napajuIeabHbIE U 12 Hepena
24 MEPHEHINKYIISIPHEBIE K bubnmorexa [TOK
PHCHMKY AP https://m.edsoo.ru/0ac11c95
MIOCKOCTH
[IpsiMble apajuieabHbIE U 13 Hepena
25 MEPIEHINKYIISIPHEBIE K bubmorexa [TOK
PHCHIHKYIAP https://m.edso0.ru/ba545966
MIOCKOCTH
[Ipu3nak 13 Hepena
26 TEePIICHINKYIISIPHOCTH bubmorera [JOK
P o b https://m.edsoo.ru/f85bfc46
MPSAMOU U TIIOCKOCTH
[Ipu3nak 14Hepens
27 MEePIEHIUKYISIPHOCTH brbmorexa [TOK
P o oD https://m.edso0.ru/79165d15
MPSAMOU U TIIIOCKOCTH
Teopema o npsimoit 14 Hepena
28 MEPIIEHINKYIIPHON bubmorexa TTOK
PHCHAHIYIAD https://m.eds00.ru/635¢5087
MJIOCKOCTH
TeopeMa o IpssMon 15 Hepenn
29 mne EGH 1508 JII);I HO : bubmorexa HOK
PHCHIY AP https://m.edsoo.ru/bd3745f8
MJIOCKOCTH
Teopema o npsimMoit 15 Hepena
30 MEPIEHINKYIIPHON bubmnorexa [IOK
PHCHAMEYTAP https://m.edsoo.ru/7d18834b
MJIOCKOCTH
[lepnienaukynsap u 16 Hepena
HAaKIJIOHHBIE: PACCTOSTHUE
bubmuoreka [JOK
31 OT TOYKH JIO IFIOCKOCTH,
. https://m.edso0.ru/33c477d3
paccTostHue OT IPSAMOM 10
MIOCKOCTH
32 [lepnenaukyisp u 16 HepenA bu6mmoreka [JOK

HAKJIOHHBIC: paACCTOAHUC

https://m.edsoo.ru/66fefadd
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OT TOYKH JIO TIIIOCKOCTH,
paccTostHue OT IPSAMOU 10

TIJIOCKOCTH
[Tepnienaukynsap u 17 Hepens
HaKJIOHHBIE: PACCTOSIHUE
33 OT TOYKH JIO0 TIOCKOCTH bubmorera [JOK
8 L https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSAMOU 110
TIJIOCKOCTH
[Tepnienaukynsap u 17 Hepens
HaKJIOHHBIE: PACCTOSIHHE
34 OT TOYKH JIO TUIOCKOCTH bubmorera [IOK
8 . https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSAMOU JI0
TIJIOCKOCTH
VYTriabl B IPOCTPAHCTBE: 18 Hepena
35 0JI MEX]1y IPSIMOIL U Bu6mmorexa [JOK
I Ay TP https://m.edsoo.ru/6b61b2b4
MJI0CKOCTBIO
BYTI'PaHHBINA yIroJI, 18 Hepens
36 fﬂg(:gHmﬁ (}:; bubnuoreka [{OK
o https://m.edsoo.ru/5fa0b3ce
JBYTPAHHOTO yIiia
BYTI'PaHHBINA yroJl, 19 Hepens
37 fﬂg;gHmﬁ Z; bubnuoreka [JOK
o https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTiia
[lepnieHAMKYISAPHOCTH 19 Hepena
38 IJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEHIUKYISIPHOCTU https://m.edsoo.ru/ec3e2da3
JIBYX IIJIOCKOCTEMN
IlepnienIMKYIAPHOCTH 20Hepena
P vy P bubmuoreka [JOK
39 IJIOCKOCTEN: MPU3HAK

NEPIEHIUKYIIPHOCTH

https://m.edsoo.ru/ed9e2a8e
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JIBYX TUIOCKOCTEM

[TeprieHAMKYISAPHOCTH 20 Hepena
40 TIJIOCKOCTEM: TPU3HAK bubnuotexa [JOK
MEPIECHANKYIISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEM
41 Teopema o 21 Hepensa bubGnuoreka IIOK
TPEXMEPIECHIUKYJIIIpax https://m.edsoo.ru/e4972cdc
42 Teopema o 21 Hepensa bubGnuoreka IIOK
TPEXMEPIECHIUKYJIIIpax https://m.edsoo0.ru/52188a7d
43 Teopema o 22Hepens bu6moreka [IOK
TPEXTEPIICHIUKYIISIpax https://m.eds00.ru/9f246736
KonTtponsnas padota mo 22Hepens
TeMaMm
m "IlepneHIUKYIAPHOCTH bubnuoreka [IOK
NPSAMBIX U IIOCKOCTER" 1 https://m.edsoo.ru/5b971ef3
"VYrael MeXy NPSIMBIMU U
IJIOCKOCTAMHA"
[ToHsiTHe MHOTOTpAaHHUKA, 23 Hepena
OCHOBHBIE 3JIEMEHTBI
MHOTIOTpaHHUKA,
45 BBIITYKJIbIC U HEBBIITYKJIbIC bubmmorexa [JOK
https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA
IIpusma: n-yronpHas 23 Hepena
HPHISNIA; TPAti 1 bubnuoreka [IOK
46 OCHOBAaHUS IIPU3MBI;

npsaMasa U HaKJIOHHAA
IIPpU3MBI; OokoBas u

https://m.edsoo.ru/b4ad63ad
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IIOJIHAs TIOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen,
IIPSIMO YT OJIbHBIN
napajuleIIenuIes U €ro
CBOMCTBA

24Hepens

bu6mmoreka [{OK
https://m.edsoo.ru/8a7be683

48

[Inpamuia: N-yrospHast
nupamua, rpaHu u
OCHOBaHUE MHPaAMUJIbL;
O0KOBas U MOJIHAs
MTOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAS
nupamuaa

24 HepenA

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBunbHbIE
MHOTOTPaHHHUKH: TIOHSITHE
MIPAaBUIILHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS TPU3MA U
NpaBHIbHAS TUPAMUJIA;
MpaBHIIBHAS TPEYTOJIbHAS
MUpaMUIa U PaBUILHBINA
TeTpadp; Kyo

25 Hepens

bu6moreka [IOK
https://m.edso0.ru/074c8865

50

[Ipencrasienue o
MPABHIIBHBIX
MHOTOI'paHHUKAX:
OKTa’Ip, TOACKadIp U
MKOCadIp.

25Hepens

bubnuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

Cummerpus B
IIPOCTPAHCTBE:

26 Hegens

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9
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CUMMETPHSI OTHOCHTEIIHHO
TOYKH, IPSAMOM,
TUTOCKOCTH.
DNEeMEHTBICUMMETPUH B
MUpaMUIax,
napaiesienumnes1ax,
MPaBUILHBIXMHOTOTPaHHH
Kax

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JUArOHAJN, YTJIbI

26 HegenA

bubmmoreka [{OK
https://m.edsoo.ru/6cdbecef

53

[Tmomane 6oxoBO
MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPSIMOi
MIPU3MBI, TUIOIIA/Ib
OCHOBaHMH, TEOpEMa O
OOKOBOM MOBEPXHOCTH
NPSAMOU MPU3MBbI

27 HegenA

bu6moreka [IOK
https://m.edso0.ru/37d84157

54

ITmomans 00KOBOI
MTOBEPXHOCTH U
MMOBEPXHOCTH MPABHIIbHOM
MHPaMHMJIbI, TEOpEMA O
Iomaa OOKOBOU
MOBEPXHOCTU yCCUEHHOU
A PAMM/IBI

27 Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/5603e30b

55

KonTtponrHas pabora no
teMe "MHororpaHHukn"

28 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/a95f5c04

56

[TousaTreo000BEME

28 HepenA

bu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b
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. 29 Hepena bubmmoreka [{OK
57 00
DEMITHPaMHART https://m.eds00.ru/235171b3
. 29 Hegena bu6mmoreka [{OK
58 00
DEMITHPAMIIBT https://m.edsoo.ru/f47dfefd
" 30 Hepenn bubnuotexa [JOK
59 00
DEMITHPAMIIBT https://m.eds00.ru/79¢10312
N 30 Hepenn bubnuorexa [JOK
60 00
PEMITHPAMHIL! https://m.edsoo.ru/2faadc3f
. 31 Hepenn bubnuotexa [JOK
1
6 OOBEMIpHIMEI https://m.eds00.ru/79853608
. 31 Hepensa bu6moreka [IOK
62 006
PEMIPHIMDI https://m.edso0.ru/1e053890
.. 32 Hepensa bu6moreka [IOK
63 006
PEMIIPHIMET https://m.edsoo.ru/482d3f51
KontponpHas padoTa no 32 Hepena
64 Teme "OOBEMBI bubmorexa [TOK
" https://m.edso0.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpEeHUE, 0000IICHNE 33Hepens
65 CHCTEMAaTH3alLMsl 3HAHUIA. bubmuoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHUE, 0000IICHNE 33 Hepensa
CHCTEMAaTHU3alis 3HAHU.
Brruucnenue pacctosiHMiA:
66 MEXy IBYMSI TOUKaMH, bu6mmoreka [JOK

OT TOYKH JI0 PSIMOU, OT
TOYKH JI0 INIOCKOCTH,
MEXKIY
CKpEIIMBAIOIINMUCS

https://m.edsoo.ru/f7792ba9
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IIPpsAMBbIMHA

67

HroroBaskoHTpoIbHASIPAO
ora

34 HepenA

bubnuoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEenue, 060611eHNE
CHUCTEMaTU3als 3HaHH.
Brrunciienue yrios:
MEXITY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMU, MEXIY TIPIMOM
1 TJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEXTY TTOCKOCTSMH

34 HepenA

bubmmoreka [{OK
https://m.edso0.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68



https://m.edsoo.ru/b9146bc0
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11 KUIACC

Ne KoanuecTBOouacon
aTam3yue | OJeKTpoHHbIeNH(ppoBbIeOOpa3oBaTeEIh
Temaypoka Bce KoHTpoJbHbIED IIpakTHyeckuep a y P op P
n/ HUSA HbIepecypChl
I ro a00ThI a00ThI
Cdepa u map: 1eHTp, 1 Hepens
1 paanyc, TuaMerp; 1 bubnuoteka [JOK
IUIOIIA b https://m.edso0.ru/0341bc2b
MTOBEPXHOCTH CPepbl
Bzanmnuoe 2Hepnens
pacnosioxkeHue cepsl
5 U TIJIOCKOCTH; 1 bu6moreka [IOK
KacarenbHas https://m.edsoo.ru/bed12a43
MIJIOCKOCTH K cepe;
IJI01a b CHephl
H3o6paxenne chepsl, 3Hepens
P Gep bu6mmoreka [JOK
3 miapa Ha IIOCKOCTH. 1
https://m.edsoo.ru/bc15f7f2
Ceuenusiapa
Huwmaapudeckas 4Hepens
MTOBEPXHOCTb,
oOpa3zyrolue
4 unﬂmﬁonqecxoﬁ 1 bu6mmoreka [JOK
P https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH, OCh
HAJTUHIPHIECKOM
MMOBEPXHOCTHU
WIIMHJP: OCHOBaHMS SHepens
1 P bubmuoreka [JOK
5 u OOKoOBas 1

IOBCPXHOCTD,

https://m.edso0.ru/188f6216
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https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

oOpa3yrolas u ocCh;
II0MIa b OOKOBOW U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWIMHpA Ha
JI0CKOCTH. Pa3zBéprka
nunuHapa. CeyeHus
HWIMHIpa
(TTOCKOCTHIO,
MapayieIbHON WK
MEPIEHIUKYIISIPHON
OCH LUJIMH]IpA)

6HepensA

bubmmoreka [{OK
https://m.edsoo.ru/016e25eb

Konnueckas
TTOBEPXHOCTb,
obOpazyromue
KOHHUYECKOI
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTHU

7Hepens

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u
BEpIINHA,
oOpa3ymolas 1 ocCb;
IUIoIAaas OOKOBOM U
MTOJTHOM MOBEPXHOCTH

8Hepens

bu6mmoreka [JOK
https://m.edso0.ru/897dd3b2

Y ceu€HHBIN KOHYC:
oOpa3ymoiiue u
BBICOTA; OCHOBAHHUSA U
O0KOBasi MOBEPXHOCTb

9Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

N3o00paxkenue KoHyca 10Henens
Ha IJIOCKOCTH.
Pas3BépTka KoHycCa.
Ceuenus koHyca
10 (T10CKOCTHIO, bubnuorexa [JOK
IapajuIeIbHON https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U
IJIOCKOCTBIO,
MPOXOISIIEH yepe3
BEPIIHHY)
KomOunamnus ten 11Hepensa
11 BpaCHus 1 bu6moreka [IOK
https://m.edsoo.ru/3cefl0e5
MHOTOTPaHHUKOB
MHOrorpaHHuK, 12Hepens
OIMCAHHBIN OKOJIO
12 chepsr; chepa, bubnuoreka [IOK
BIIMCaHHAs B https://m.eds00.ru/0b136158
MHOTOTPaHHUK WUJIU B
TEJIO0 BpalICHHs
ITousitre 00 00BEME. 13Hepenn
13 OCHOBHBIE CBOMCTBA bubmotera [JOK
. https://m.edso0.ru/26a03fb7
00BEMOB Tel
14 OO6BpEMUMIMHIPA, 14Hepens bubanoreka IIOK
KOHYycCa https://m.edso0.ru/5513d87b
15 O0bEM m1apa u 15Henensa bu6mmoreka [JOK
wionaab chepsl https://m.edsoo.ru/d189bde2
ITogo6HBIE TeIa B 16Henens
bu6mmoreka [JOK
16 IIPOCTPAHCTBE.

CoOoTHOILIIEHUS MEKTY

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

IUIOLIAASIMHUA
IIOBEPXHOCTEH,
00BEMaMHU 1TOT0OHBIX

TeN
KoHnTponsHas padora 17Henens
17 o temam "Tema bu6mmoreka [IOK
BpalieHus" u https://m.edsoo.ru/4a33a8ab
"O0BemsbI Ten"
18 BekTop Ha miockoctu 18Henens bubnuorexa [JOK
Y B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue u 19Hepenn bu6moreka [IOK
BBIYUTAHUEBEKTOPOB https://m.edso0.ru/23f4f089
20 YMHOXEHUEBEKTOPaH 20Hepens bubnuoreka [JOK
a4nCIIo https://m.edsoo.ru/dee379eb
Paznoxkenue BekTopa 21 Hepena
0 TpEM
21 HEKOMILIAHAPHBIM bubnuoreka [IOK
BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBunonapasmienenu
neaa
Pemenne 3amau, 22Hepnens
CBSI3aHHBIX C
bubnuoreka [JOK
22 MIPUMEHEHHUEM TPABHII
. N https://m.edsoo.ru/5a827900
NeUCTBHIA C
BEKTOpaMH
Koopaunarno- 23Hepens
23 BEKTOPHBIN METOJ U bubnuorexa [IOK

pelieHuun
F€OMETPUUECKHUX

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

3aga4

24

[IpssMoyromnpHas
CUCTEMA KOOPJHHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3anauu B
KOOpAMHATAX

24Hepens

bu6mmoreka [{OK
https://m.edsoo.ru/48db7058

25

Yron mexny
BEKTOPaMHU.
CkansipHoe
MPOU3BE/ICHHE
BEKTOPOB

25Hepens

bubmmoreka [{OK
https://m.edsoo.ru/725effc4

26

Brruncienue yrios
MEXKy NPSMBIMU U
IJIOCKOCTSIMHA

26 HegenA

bu6moreka [IOK
https://m.edsoo.ru/8efbe78e

27

KontponbHas padota
o teme "BekTopsl u
KOOpPJIMHATHI B
npocrpanctae"

27Hepens

bu6moreka [IOK
https://m.edsoo.ru/77c22fc5

28

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTHU3aLIH
3HaHui. OCHOBHBIC
¢burypsl, GhakTsl,
TEOPEMBI Kypca
TUTAHUMETPUU

28Hepens

bubmuoreka [JOK
https://m.edsoo.ru/1780ba5d

29

[ToBTOpEHueE,
o0o01ieHune u
cUCTEMaTHU3aIus

29Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/078cd184



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

3HaHUNU. OCHOBHBIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEHME,
00001IEeHNE U
CHCTEMAaTH3allHs
3HAHUU. 3aJaun
MJIAHUMETPUHU U
METO/IbI UX PEIICHUS

30Hepens

bubmmoreka [{OK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

31 HegenA

bu6moreka [IOK
https://m.edsoo.ru/4dffda97

32

[ToBTOpEHME,
0000111EHNE U
CHCTEMAaTH3aLH
3HaHui. OCHOBHBIC
¢burypsl, GpakThl,
TEOPEMBI Kypca
CTEPEOMETPUHU

32Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

33

HToroBasskoHTpoJIbHA
spaboTa

33Hepens

bubmuoreka [JOK
https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEHuUE,
00001IeHNE U
CHCTEeMAaTHU3alHs
3HAHUM

34Hepens

bu6mmoreka [JOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MIPOrpaMMBbl CpeHero
0011ero o6pa3oBaHus

I'eomerpus

7.1

Ol'IepI/IpOBaTI) MOHATUAMMU: TOUYKaA, IIpAMas, MIOCKOCTb

7.2

[IpuMeHATH aKCHOMBI CTEPEOMETPUM W CIEIACTBUSA H3

HUX ITPU pCIICHUH TCOMETPUUCCKUX 3aJia4d

7.3

OHepI/IpOBaTB TIOHATHUSAMMN: napajajiCJbHOCTDb u

MEPIEHUKYISIPHOCTD MPSMBIX U INTIOCKOCTEN

7.4

Knaccuduimposars B3aiMHOE pacroyioKeHUe NMPSMBIX U

IIJIOCKOCTEHN B ITPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSMH: JIBYTPAHHBIA YIOJI, TPaHH
JIBYTPAHHOTO yrJia, peOpo ABYrpaHHOTO YIJia, TWHEWHBIN
yroJ IBYTPaHHOIO yIJa, TpajycHas Mepa IABYIPAaHHOIO

yria

7.6

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBITYKIIBIN U
HEBBIMYKJIBIN MHOTOTPaHHUK, AIIEMEHTHI

MHOT'OI'paHHHKA, HpaBI/IJIbHBIfI MHOTOI'PaHHHUK

7.7

Pacno3uasats OCHOBHBIC BHUbI MHOT'OI'PaHHHUKOB

(mupamuga, mpu3Ma, MPSIMOYTOJIbHBIN MapajuieIenunes,
Ky0)

7.8

Knaccudumnuponats MHOTOTPaHHUKH, BbIOMpas
OCHOBaHUSA Uil  Kiaccuukamuu  (BBIOYKIBIE U
HEBBIMYKJIbIC MHOTOTPaHHUKH, MpaBUIbHBIC
MHOTOTPaHHHUKH, TpPSMbIe U HAKJIOHHBIE TPU3MBI,

napannenennnenm)

7.9

OHepI/IpOBaTL NOHATHUAMU: CCKYIIAs IIJIOCKOCTb, CCUCHUC

MHOT'OI'PaHHUKOB

7.10

OOBACHSATH MIPUHIUIIBL MMOCTPOCHUMA ceueHui

MHOT'OT'PpaHHUKOB, UCIIOJIB3Yd MCTO CJICI0B




7.11

Crpouth cedeHuss MHOTOIPAHHUKOB METOJOM CIIEJOB,
BBIIIOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB

IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3ala4yd Ha HaXO0XKIACHHUC TCOMETPHUUCCKUX
BCJIIMYHUH IIO o6pa3uaM WK aJIropuTMaMm, IIPpUMCHAA
HN3BCCTHBIC AHAJIMTUYCCKUC MCTOJAbI IIPpU PCUHICHUHA
CTaHAAPTHBIX MATCMATUUYCCKUX 3aJa4 Ha BbIYUCICHUC
paCCTOHHI/Iﬁ MCXKIAYy JAByMs TO4YKaMH, OT TOYKH 10
HpﬂMOﬁ, oT TOYKH J0 IIIIOCKOCTH, MCXKIY

CKpCHIMBAIOIIUMHUCA ITPAMBIMHA

7.13

Pemats 3ala4i Ha HAXO0XKIACHUC TCOMETPHUUYCCKUX
BCJIIMYHUH IIO o6pa3uaM WX aJiIropuTMaM, IIPUMCHIA
HU3BECTHBIC QAHAJIMUTUYECKHUEC MCTOJbl IIpHU PEHICHUU
CTaHAAPTHBIX MAaTCMATUUYCCKUX 3aJjlad Ha BBIYUCICHUC
YIJIOB MEXKAY CKPCIIUWBAOIMIMMUCA IIPAMBIMU, MCXKIY
HpHMOﬁ n IIJIOCKOCTBIO, MCKOY IJIOCKOCTAMMU,

JBYTPaHHBIX YTJIOB

7.14

Beruucnasate  00bEMBI W TUIOMIAAM  TIOBEPXHOCTEH
MHOTOTPAaHHUKOB (TIpH3Ma, MUpamMuia) ¢ MpUMEHEHHUEM
(dbopMys, BBIUUCISATH COOTHOLIEHUS MEXIY IUIOMIAIIMU

HOBerHOCTeﬁ, 00BEéMaMu HOI[O6HBIX MHOT'OI'PAHHHUKOB

7.15

OHepI/IpOBaTB IIOHATHUAMU: CUMMETPHUA B IIPOCTPAHCTBE,
LOEHTP, OChb M IINIOCKOCTb CHUMMETpHHU, LECHTP, OCh H

IUIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBATE M HMHTEPHPETUPOBATH
UHGOPMAIIMI0O O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX

(1)I/Il"yan, MMpCACTAaBJICHHYIO Ha YCPTECkKaX U pPUCYHKAX

7.17

[IpumensaTs reomerpuyeckue (akTbl UIsI  peHIeHUS
CTEPEOMETPUUYECKUX 3amad, MIPEIMOJIararoIInx
HECKOJIbKO IIaroB pPeIIeHus], €ClId yCIOBUS MPUMEHEHUS

3a/laHbl B SBHOU (hopMme

7.18

HpI/IMeHHTL HpOCTCfII.HPIC MporpaMMHBIC CpEACTBa U
OJICKTPOHHO-KOMMYHHUKAIITMUOHHBIC CUCTCMBI npu

PCHIICHNU CTCPCOMETPUICCKUX 3a1a1

7.19

HpI/IBOI[I/ITL IpUMCEPLI MaTE€MaTHICCKHUX




3aKOHOMEPHOCTEW B MPUPOJIE W KU3HH, PACMO3HABATH

IMPOABJICHUC 3aKOHOB '€COMCTPHUU B UCKYCCTBC

7.20

[IpuMeHsTh  MONy4YeHHBIE 3HAHUS HA  TPAKTUKE:
AQHAJIM3UPOBATh pEAIbHBIC CHUTyallUd U TPUMEHATH
W3yYCHHBIC TIOHATHS B IMPOLECCE NOUCKA PEMIECHUA
MaTeMaTU4ECKU chopMyITUPOBAHHOK poOJIeMBI,
MOJIEIMPOBAaTh  pEaJbHbIE  CHUTyalUM HAa  A3bIKE
TEOMETPHUM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
WCIIOJIb30BAHUEM T€OMETPHUUYECKUX TOHATHI U TEOPEM,
amnmapaTta aiareOppl, pemiaTh IMPaKTUYECKUe 3aJayH,

CBA3AaHHBIC C HAXOXKICHUECM I'COMETPUICCKUX BEJININH

11 KJIACC

Koanposepsiemorope3yJjibtara

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAaThl 0CBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpamMMbl CpeIHEro
001Iero ooOpazoBaHus

I'eomerpus

6.1

OnepupoBatb MOHATHUSIMHU: HWIHHIPUYECKast
MOBEPXHOCTb, oOpa3ymomue UMIMHIPUYECKOM
MOBEPXHOCTH, UWIMHAP, KOHHYECKas IOBEPXHOCTH,
oOpa3yromue KOHMYECKON  MOBEPXHOCTH,  KOHYC,

cepuyeckas MoBEpPXHOCTh

6.2

PacrioznaBate Tena BpaiieHus (LUUIUHIAP, KOHYC, chepa

U 11ap)

6.3

OOBACHATH CIIOCOOBI TMOJIYHYCHHUS TCJI BpalllCHUS

6.4

Knaccudumnuposars B3auMHOE pacrnojioxkeHue chepbl u

IIIIOCKOCTH

6.5

OHepI/IpOBaTL TIOHATHUAMMU: maPOBOﬁ CCI'MCHT,
OCHOBaHHEC CETMCHTA, BBICOTA CCIMCHTA, IHap0B01>'I CHOﬁ,
OCHOBAHHEC MIapOBOIO CJI04A, BBICOTA MHIApPOBOro CJoO4i,

LIapOBOM CEKTOP

6.6

Boruncnate 00BEMBI M TUIOIIATU TIOBEPXHOCTEH Tem

BpalcHus, TICOMCTPHYCCKUX TCII C TPUMCHCHUCM




hopmys

6.7

OHepI/IpOBaTB MOHATHUAMU: MHOT'OI'paHHUK, BITMCAHHBIN B
cdepy u onmcaHHBIN 0KOJIO cepsl, chepa, BMcaHHAS B

MHOT'OI'paHHUK WJIA TCJIO BPpAlICHHUA

6.8

Brrancnare COOTHONIEHUSI MEXY IJIOIAAIMU

MOBEPXHOCTEH U 00bEMAaMHU TIOTI0OOHBIX TEIT

6.9

N3o0paxate wu3ydaemble GUTYpBl OT pPYKH H C

IIPUMEHEHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10

BbInosHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

CTPOUTL CCUCHUSA TCJI BpAlICHHUA

6.11

W3Bnekatb, WHTEPIPETHPOBATH H MPEOOPa30BHIBATH
WHPOPMAIIUIO O TPOCTPAHCTBEHHBIX TE€OMETPHUECKHX

¢durypax, npeAcTaBIeHHYIO Ha YepTexKax U pUCyHKax

6.12

[IpumensaTs reoMerpuyeckue (axkTbl UIsL  pelIeHus
CTEPEOMETPUYECKUX 3amad, IIPEINOJIAraroIIAX
HECKOJIBKO 11aroB PELICHUs, €CIIA YCIOBUS IIPUMEHEHUS

3a/laHbl B IBHOU (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremoaHSTh I[GﬁCTBPIH CJIOKCHHUA BCKTOPOB, BbIUUTAHUA
BCKTOPOB M YMHOXXCHHS BCKTOpA Ha 4HCIIO, 06’b$ICH$ITL,

KaKHMH CBOMCTBAMH OHU 06naz[a10T

6.15

HpI/IMeHHTB IIpaBUJIO MapajliCJICnuIieaa mnpu CJI0KCHUU

BEKTOPOB

6.16

OHepI/IpOBaTL HNOHATUAMUA: IOCKAPTOBbI KOOPAWHATBI B
IIPOCTPAHCTBE, BECKTOP, MOAYJIb BCKTOpPA, PaBCHCTBO
BCKTOPOB, KOOpAUHATBI BCKTOpa, yroJi MCKAY
BCKTOpPaMu, CKaJIIPHOC IIPpOU3BCIACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMINIAHAPHBIC BEKTOPLI

6.17

Haxoauts CYMMY BCKTOPOB U MPOU3BCACHUC BCKTOPA HA
YHuCJIO, yroia MCKIAY BCKTOpaMH, CKaJIIpHOC
IMPOU3BCACHUC, pacKiiaAbIBaThb BEKTOD 8(0) ABYM

HCKOJUIMHCAPHbIM BCKTOpaM

6.18

3a):[aBaTI:> INIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEMCE

KOOpAuHaT

6.19

Pemate po cTeHIme reOMECTPpUYCCKUC 3aJa4u Ha




IMPUMCHCHUC BCKTOPHO-KOOPAUHATHOTI'O MCTO1a

6.20

Pemate 3amaun Ha J0KA3aTeNbCTBO MATEMATUYECKHX
OTHOULIEHU M HAXO0XJIEHHUE TE€OMETPUYECKUX BEIUYMH
no oOpasinam WIH aJIropuTMaMm, MPUMEHSS W3BECTHBIC
METO/Ibl MPU PELICHHH CTaHJAPTHBIX MAaTeMaTHYECKHX

3aaa4

6.21

[IpuMeHATs npocCTEHIIME NPOrpaMMHBIE CPEACTBA H
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI pu

PEIICHNU CTCPCOMETPUICCKUX 3ada1d

6.22

[TpuBoIUTH MIPUMEPHI MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPUPOJIEC U KU3HH, PACIO3HABATH

IMPOABJICHUEC 3aKOHOB r€OMCTPHU B NCKYCCTBE

6.23

[IpuMeHsITh  TMONY4YeHHBIE 3HAHWS HAa  TPAKTHKE:
aQHAJM3UPOBATh pEATbHBIC CHUTyalldd W TPUMEHATH
W3y4YeHHBIE TIOHATHUS B TIPOIECCE TIOWCKA PEIICHHS
MaTeMaTHUYECKU chopmMyaUPOBAHHOMN MPOOJIeMBI,
MOJIETMPOBATh  peallbHbIE  CUTyalluh Ha  SI3bIKE
FEOMETPHUH, HCCIeA0BaTh IOCTPOCHHBbIE MOJAEIH C
UCIIOJIb30BAaHUEM T€OMETPHUUECKUX IMOHATUH U TEOpeM,
anmapara anreOpbl, pemarh MpakTHYEeCKUe 3a/adH,

CBA3aHHBIC C HAXOXKXICHUEM I'COMETPUUCCKUX BEJINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaneMeHTcouepmaﬂuﬂ

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpeoMeTpuu. Touka, HpsMas, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiThe 00  aKCMOMAaTHYEeCKOM  TIOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacrosiokeHHMEe IpSMBIX B IPOCTPAHCTBE:  IEpECEKaroLuecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsamMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyielbHble MpsiMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy TMpsSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleIbHble MIIOCKOCTH, CBOWCTBA MapajluIeIbHbIX
mwiockocteit. [Ipocreiiimne nmpocTpaHCcTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETPadap,

KyO, mapaJijiesienumne, moCTpoeHne CeueHni

7.3

[lepneHukynapHOCTh NPSAMON M IUIOCKOCTH: TEpPIEHIAUKYISPHbIE MpsIMble B
MIPOCTPAHCTBE, MPsIMbIE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU M TJIIOCKOCTH, TEOPEMa O MPSAMOM MEPIEHIUKYIISIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MeEXAy MpsSIMOM U IUIOCKOCTBIO,
JIBYTPaHHBIA yTOJI, JMHEWHBIM yros JAByrpaHHoro yria. llepneHaukynsp wu
HaKJIOHHbIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUs (PUTyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYSIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEpNCHAUKYJIIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHThl MHOIOIPAaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHU U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAs MpHU3Mbl, OOKOBas U
[I0JIHAsI IOBEPXHOCTh Npu3Mel. [lapaienenunen, NpsMOyroJibHbIN napajuieienumnes
u ero cBoiictBa. [Tupamupa: n-yronbHas nupaMmuza, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBas U IMOJIHAS MOBEPXHOCTh MHPAMM/JIbI, NMPaBUJIbHAS U yceUE€HHAs MUpaMuja.
OneMeHThl MNpu3Mbl W nupaMuipl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWiIbHAs NpU3Ma M IpaBWIbHAas NUPaMUIA,
MpaBUJIbHASI TPEYTOJIbHAS MUPaMUa U TMPaBUIbHBINA TeTpasap, KyO. IlpeacraBienue

O HpaBHJIbHBIX MHOI'OTpaHHUKAX: OKTA3Ap, AOACKASAP U HUKOCA3APYIUC CeuecHus




MIPHU3MbI U ITUPAMHUBI

7.5

CummeTrpusi B HOPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
ILUIOCKOCTH. DJIEMEHTBICUMMETPU U B nMpamMuaax, rapajuiesienuIe1ax,

IMPpaBUJIbHBIXMHOT'OT'PpaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yrisl. Ilnomans
OOKOBOM IOBEPXHOCTH U TMOJHON NOBEPXHOCTU MPSAMOW MPU3MBIL, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW NMOBEPXHOCTH MpsiMON mpu3Msbl. [lnomanps 60koBoM
IIOBEPXHOCTH M IMOBEPXHOCTH MPAaBHIBHOM NHMPAMHABI, TEOpeMa O IUIOIIAIH

yceuéHnHol nupamupl. [lonarneobo6béme. OOBEMIMPAMUIBL, TPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEKY IIOUIAASIMU TIOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMbliidjIeMeHTCONEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolue MUIUHAPUIECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlMmuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yromire KOHMYECKO MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeCcKoi moBepxHOcTU. KoHyc: ocHOBaHHME M BeplInHA, 00pa3yromias U OcCh,
IJI0IIa b OOKOBOW W TIIOJHOW MOBEPXHOCTH. Y CEUEHHBIMKOHYC: OOpa3yroIue u

BBICOTA, OCHOBAHHUA U 6OKOBaHHOBerHOCTB

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IJIOMAAb HOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bCpI)I N IINIOCKOCTH, KacaT€ljibHas IINIOCKOCTbh K C(bepe, miomanab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKaI_II/IHI/IHI[pa " KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI Bpall€CHUSA KW MHOI'OI'PAaHHHKOB. MHOFOFpaHHHK, ONVCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOI'OT'paHHUK, HJIM TCJIO BpalllCHUA

6.6

[Tonsitne 060 o6béme. OcHOBHBIE cBOlcTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TapaUieNieUIea U clieAcTBUs U3 He€. OOBEMIIMITUHIPA, KOHYCA.

Oo6némiapa u miomaabchepsl

6.7

Ilomo OHbIC TCJ1a B MMPOCTPAHCTBCE. CooTHOmICHUS MCKIY miomaasaMu

MOBEPXHOCTEN, 00BEMaMH MOJOOHBIX TET

6.8

CeueHns MUIIMHApAa (HapaJIJICJIBHO U TCPHCHIOUKYIAPHO OCI/I), CCUCHUA KOHYCa

(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MPOXOIAAIICC UCPE3 BCpH_II/IHY), CCUCHUSA 1Iapa




Bexrop Ha muockocty U B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHOK€EHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM

09 BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl BekTopa.
6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe

IMPOU3BCIACHUC BCKTOPOB. Brrancaenue YIJI0B MCXKAY MPAMBIMHA W IJIOCKOCTAMMH.

KoopanHaTHO-BEKTOPHBIMMETO ANPUPELIEHUMT€OMETPUYECKUX3a a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM
pe3yJabTaTaM 0CBOEHHs OCHOBHON 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero o0uero 0opa3oBaHus

Brnagenue wmeTtonamum J0Ka3aTeNbCTB, AJITOPUTMaMU
pemieHuss  3agad;  ymeHue  (GopmynupoBaTh U
ONepUpOBaTh MOHATUSMHU: OINpEJENIEHUuEe, AaKCHOMa,
TeopeMa, CJIEJICTBHE, CBOMCTBO, MIpU3HAK,
JI0Ka3aTeNbCTBO,  PaBHOCWIbHBbIE  (DOPMYJIHMPOBKU;
OPUMEHTh UX; yMeHHe (opMyIupoBaTh OOpaTHOE U
MPOTUBOTIOJIOKHOE YTBEPKACHUE, TPUBOJUTH MPUMEPHI
" KOHTPIIPUMEPBHI, HCII0JIb30BATh MeTOo
MaTeMaTH4eCKOn WHAYKLUU; MPOBOJUTH
JOKa3aTeNbHbIE PACCYXACHUS IMpPH pelIeHuH 3ajad,
OLICHUBATH JIOTMYECKYIO IMPaBUIBHOCTh PACCYKICHUN;
YMEHUE  OIEpUPOBATh  MOHATHSAMHU:  MHOXECTBO,
MIOJMHOKECTBO, ONEpPAalld HaJ MHOKECTBAMH; YMEHHE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jist
OINIMCaHUsl pealbHBIX IIPOLIECCOB M SIBJICHUN U IIpHU
pellleHny 3a/ady, B TOM 4YHCIEe U3 JPYIHX Y4eOHBIX
PEeIMETOB; YMEHHE OIEepHpoBaTh MOHATUAMU: Tpad,
CBSA3HBIA Tpad, AepeBo, LHKI, rpad Ha IJIOCKOCTH;
YMEHHE 3a/1aBaTb M OMNHCHIBATH Tpadbl pPa3IUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpH PCIICHUHU 3a1a4

YMeHue ONICpUPOBATh NNOHATUAMU: HATYPAJIBHOC YUCIIO,
HeJI0€ 4ucCiio, CTCIICHb C LECJIbIM ITIOKa3aTCJICM, KOPCHb
HaTypaHLHOﬁ CTCIICHHU, CTCIICHb C paluOHAJIbHBIM
IIOKa3aTcCJIEM, CTCIICHDb C JIeHCTBUTEIIbHBIM
IIOKa3aTcCJIEM, norapmbM qucia, CHUHYC, KOCHUHYC U
TAHI'CHC TIPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOAYIIHO,
panrOHAJIBLHOC qucCio, HppauOHAJIBHOC qucCio,
MHOKCECTBa HATypaJIbHbIX, MLCJbIX, pPalluOHAJbHBIX,

JIeNCTBUTEIIbHBIX YHUCCII, YMCHUC HCIIOJB30BaTh




IMPpU3HAKH JCJIMMOCTHU, HauMEHbBIIINHA 06L[II/H>'I JCIUTCIIb N
HanMeHblIee olmiee KpatHoe, alroput™M EBkimuaa npu
pelieHnuy  3a7a4;  3HAKOMCTBO C  Pa3jIM4YHBIMU
IIO3UIIMOHHBIMHU CUucreMamMumu CUUCJICHUA, YMCHUC
BBIIIOJIHATh BBIYMCIICHUE 3HAYEHUH M IMpeoOpa3oBaHUs
BBIDAKEHUH €O  cTemeHsMU U Jorapupmamu,
npeoOpa3oBaHus JAPOOHO-PAIMOHATBHBIX BBIPAKEHUMH;
YMEHUE OIIEpUPOBATH IIOHATUSMH:
MIOCTIeIOBATEIBHOCTD, apU(METHUECKast TPOTPECCHS,
reoMeTpuuecKas mporpeccusi, 0ECKOHEYHO YObIBarOIIas
reoMeTpuveckass  IpoTpeccusi; yMEHHE  3a/aBaTh
MOCTIEIOBATEIPHOCTH, B TOM YHCJIE€ C MOMOIIBIO
PeKYppeHTHBIX  (GOpMYJd;  yYMEHHE  OIEpPHUpPOBATH
IIOHATUAMMNU. KOMIIJICKCHOC YHUCJIO, COprDKéHHI)IC
KOMIIJICKCHBIC qucia, MOIYJIb u ApTYMCHT
KOMIUIEKCHOTO 4YHCIa, (GopMa 3amiCH KOMILJIEKCHBIX
yucen (reoMeTpuyecKkas, TPUTOHOMETpUYEecKass U
anreOpanveckas); YMETh MIPOU3BOIUTH
apudmeTnyeckue IeCTBUS ¢ KOMIUIEKCHBIMHU YHCIIaAMU;
IPUBOJUTH TPUMEPHl HCHOJB30BAHUSA KOMIUIEKCHBIX
YHCEeJT; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u 3x3,
OTpENeNIUTENb MAaTPUIIbl, TE€OMETPHUUYECKUNA CMBICI

ONIPpCACINTECIIA

Ymenue OIICpUPOBATh IMOHATHAMHU: PaAlHOHAIBHEIC,
HppaluOHAJIbHEBIC, II0Ka3aTCJIBHBIC, CTCIICHHBIC,
HOFapI/IQ)MI/I‘IeCKI/IC, TPUTOHOMCTPUUCCKUC YPABHCHUSA U
HCPAaBCHCTBA, HX CHUCTCMbI; YMCHUC OIICPUPOBATH
INOHATUAMMU: TOXICCTBO, TOXIACCTBCHHOC
Hp606p330BaHI/Ie, YPaBHCHUC, HCEPABCHCTBO, CHUCTCMa
ypaBHeHI/Iﬁ " HEPABCHCTB, PABHOCHUJIBHOCTDH ypaBHeHHfI,
HCPAaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHMH,
HCPAaBCHCTBA W CHUCTEMbI C TIIOMOIIBIO PA3JIMIHBIX
HpI/IéMOB; peuiaTb YpaBHCHUA, HEPABCHCTBA U CUCTCMBIL
C MapaMeTpoM; NIPUMCHATL YPABHCHUSA, HCPABCHCTBA, UX
CUCTCMBI IJId pCHICHUA MATCMATHYCCKUX 3a4a4 U 3a1a4

N3 pa3JINYHbIX oOmacrei HAaYKU U peaHBHOﬁ KHN3HHU




YMeHue onepupoBarh MOHATHAMU: (PyHKIHMS, YETHOCTD
(GYHKIIUHM, TEPUOJUYHOCTD (YHKIIUH, OTPAHUYECHHOCTH
(GYHKIIMM, MOHOTOHHOCTH  (YHKIUH, IKCTPEMYM
¢yHKIMM, HaumOoNblIee W HAMMEHBIIEEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbIBHAas (yHKIHA,
acuMNTOThl rpaduka GYHKIUH, TepBas W BTOpas
IPOM3BOIHAS GbyHKIUH, reOMETPUICCKUI u
(¢U3UUeCKUit CMBICT TPOU3BOIHOM, IEepBOOOpa3Has,
OTIpENICNIEHHBIA  WHTETpal; yMeHHue HaXO/IUTh
acHUMIITOTHl Tpaduka (YHKIHUW; YMEHHE BBIYHCIATH
NPOM3BOJIHBIE CYMMBI, TPOW3BEACHUS, YACTHOTO H
KOMNO3UIIMK  (QYHKIUH,  HAXOOWTh  ypaBHEHHE
KacaTeJIbHON K rpaduky (QyHKIMH; YMEHHE HaXOJUTh
NPOM3BOJHBIC  JJIEMEHTApHBIX  (YHKIWH;  YMEHHE
UCTIOJIB30BaTh  TPOM3BOJHYIO  JUISI  HCCIIEIOBAHUS
GbyHKUMH, HaXoAWTh HauOONBIINE W HAaUMEHBIINE
3HaYCHUsI (PYHKIHI; CTPOUTH TpaUKu MHOTOUICHOB C
UCIOJIb30BAHUEM allapara MaTeMaTHYECKOTO aHAJIN3a;
IPUMEHSTh IIPOM3BOIHYIO ISt HaXOXKIECHUs
HaWJIy4lllero pelleHusl B TNPUKIATHBIX, B TOM YHUCIIE
COLIMAIBHO-9KOHOMHUYECKUX M (PU3MUECKHX 3aJadax;
HaXoIUTh IUIOIAAM M OO0BEMBI (GUrYy C MOMOIIBIO
UHTErpajga; HPUBOAUTH IPHUMEPHl MaTEMaTHYECKOIO
MOJICJIUPOBAaHUS. € TOMOULIbIO  JU(PepeHIHaTbHBIX

ypaBHEHUH

YMeHue omepupoBaTh MOHATHIMHU: TpaduK (QYHKIHH,
obpatHast (yHKUMS, KOMIO3ULIMS (YHKIWNA, JTUHEHHAS
GyHKIMS, KBagpaTH4yHas (QYHKIMS, paldOHAIbHAs
(GyHKIMS, cTerneHHas (QYHKIUS, TPUTOHOMETPHYECKHUE
GyHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIINH,
nokaszaTeibHast M Jiorapupmudeckas QyHKIUH; yMEHHUE
CTPOUTh TpadUKM M3Y4YEHHBIX (YHKIMH, BBIIOIHATH
npeobpa3oBanusi rpadukoB (yHKIMHA, HCHOJIB30BATh
rpaduKku Ui U3Y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH,
IpU pelIeHUH 3aJayd U3 JPYruxX y4eOHBIX MPEeIMETOB U

3aJa4 U3 pealbHOM JKHM3HM; BBIpaXaTh (opMynaMu




3aBHCHMOCTH  MEXIYy BEIUYMHAMH; HCIOJIb30BaTh
cBoiictBa W Tpadukd GYHKIUH I penIeHus
ypaBHEHMH, HEPaBEHCTB M 33Jad C IapaMeTpPaMu;
n300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBa

pelLIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/laud Pa3HbIX TUIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, JOJIM U YaCTH, Ha JBUKEHUE,
paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 331a4H U3
o0nacTy  ympaBJIEHHS JIMYHBIMH M CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YypaBHEHMUS,
HEpPaBEHCTBA W MX CHCTEMbI [0 YCJIOBHUIO 33JayH,
UCCIIEIOBaTh IIOJIyYCHHOE pELUICHHE U OLEHMBATh
IPaBIONOI00HOCTh pEe3yNbTaTOB; yMEHHue
MOJEIUPOBaTh  peajbHble  CHUTyallUh Ha  SI3bIKE
MaTEeMaTHKH; COCTaBJSATh BBIPAKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA W MX CHCTEMBbI [0 YCJIOBHUIO 33JayH,
UCCIIEI0BaTh MOCTPOECHHBIE MOJAEIH C MCIOJIb30BaHUEM

anmapara anreOpbl, HHTEPIPETUPOBATH MOJTYYEHHBIN

pe3yibTar

Ymenne OIIePHPOBATH TOHATHUSIMHU: cpenHee
apudMeTHIecKoe, MeIIMaHa, HauOoJIbIIIee u
HaMMEHBIIIECe 3HAYCHUS, pa3max, JCTICPCHS,

CTaHJapTHOE OTKJIOHEHHE YHCJIOBOrO Habopa; yMeHue
U3BJIEKATD, HUHTEPIPETHPOBATH uH(popMaIuio,
IOpEJICTaBICHHYI0 B Taliulax, Ha Juarpammax,
rpadukax,  OTpaXKalOUIyl0  CBOICTBAa  peabHBIX
MPOLIECCOB U SIBJIIGHUH; MPEACTaBIATh MH(OpMALIHIO C
MOMOIIBI0  TalbNUIl W JUarpamMm;  HCCJIeI0BaTh
CTaTHUCTUYECKUE JAaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaguuecKkux METOJO0B U DIEKTPOHHBIX CPEICTB;
rpaduuecku HccleaoBaTh COBMECTHbIE HAOMIOJICHUS C
MOMOILBK0  JUAarpaMM  pacCeMBaHUs W  JIMHEHHOU

perpeccun

YMmenue ONICPpUPOBATH NMOHATUAMU: CJ'Iy‘-IaI\/'IHHﬁ OIIBIT U
CJ'Iy‘-IB.fIHOG CO6LITI/IC, BCPOATHOCTDH Cle‘Iaf/'IHOFO

CO6BITI/I$I; YMCHUC BBIYUCIIATD BEPOATHOCTDH C




UCTIOJIb30BAHUEM TIpaUUYecKuX METOJ0B; MPUMEHSTH
(GOpMyNbI  CIOXKEHUS W YMHOXXEHUS BEPOSTHOCTEH,
dopmynny monmHOW BeposiTHOCTH, (Gopmyny bepnysmin,
KoMOuWHaTOpHBIE (akTel W (HOPMYNBI; OLEHHUBATH
BEPOSTHOCTH PEAIbHBIX COOBITHIA; YMEHHE OTIEPHUPOBAThH
NOHATUSIMH:  CIy4allHas BEJNHWYHMHA, pPAaCHpeeiCHHe
BEPOSATHOCTEH, MAaTEMaTUIECKOE OXKHJIAHHE, TUCIIEPCUs
U CTaHJApPTHOE OTKJIOHEHHWE CIIyYallHOW BEJIMYUHBI,
(GYHKIIUHM pacnpeneneHnss ¥ TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO W HOPMAJIBHOTO  paclpeAeeHUN;
yMEHUe WCIIOJB30BAaTh CBOHCTBa M3yYEHHBIX
pactipenieieHuil Uil pelIeHus 3aaad; 3HAaKOMCTBO C
NOHATUSIMH:  3aKOH  OOJBINUX  YHCET,  METOJIBI
BHIOOPOYHBIX ~ WCCIICIOBAaHHWW; YMEHHE TPHUBOJIUTH
NpUMEpPBl  TPOSIBIICHUST 3aKOHA OOJIBIIMX YHCEN B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBICHHUSX; YMCHHE
ONEpUPOBATh MOHATHSIMU: COYETAHHUE, IEePECTAaHOBKA,
YHUCIO COYETaHWH, 4YHCIO MEepPecTaHOBOK; OWHOM
HrroToHa; yMeHHE TPUMEHSATH KOMOMHATOPHBIE (DAKTHI
U DPACCYXKJEHHUs Ui pelleHus 3a4ad; OLEHHUBATh
BEPOSATHOCTH  pEAIbHBIX  COOBITMH;  COCTaBIIAThH
BEPOSATHOCTHYK0 ~ MOJEIb U  HMHTEPIPETHUPOBATh

MOJIy4YE€HHBINH pe3yabTaT

YMeHue onepupoBarh IOHATUAMH: TOYKA, IpsAMad,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEIMYMHA
yriia, IJIOCKUN yroj, IBYIPaHHbBIA yroj, TPEXTpaHHBII
yroJ, CKPEIIMBAIOIIMECS NPSAMBIE, NAapAJICIBHOCTh U
NEPIEHIUKYIIPHOCTh HNPSIMBIX M IUIOCKOCTEH, YIoJj
MEXy MPAMBIMH, YTOJ MEXKIY IPSIMOM U IJIOCKOCTBIO,
YroJl MEXAY IJIOCKOCTSAMHU, PacCTOSTHUE OT TOYKU JI0
IIJIOCKOCTH, PACCTOSIHUE MEXKIY INPSMBIMH, PACCTOSHUE
MEXIYy IUIOCKOCTAMH; YMEHHE HCIIOJIb30BaTh IIPH
pelIeHnH 3a7ay  M3yuyeHHble (aKThl U  TEOPEMBI
IUIAHUMETPUH; YMEHHE OLIEHHBAaTh pa3Mepbl 0OBEKTOB
OKpYXKAIOLIEro MUpa; CTPOUTh MATEMATUYECKUE MOIEIIH

C TIOMOHIBIO TCOMCTPUYCCKHUX MOHIATUA U BCJIMYHH,




peuiaTh CBA3aHHBIC C HUMU IIPAKTUYCCKUEC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (DUTYPHI,
00béM  (Qurypbl, = MHOTOTPAaHHUK,  HPaBUIbHBIHI
MHOTOTPpAaHHHK,  CEYCHHE  MHOTOIpaHHHKa,  KyO,
napajieNienunen, TNpu3Ma, nupamuga, ¢urypa u
MOBEPXHOCThH BPAILCHHUS, IIMIIMHADP, KOHYC, map, chepa,
wiomanab cgepsl, IUIOMAAb TMOBEPXHOCTH MHUPAMHUIBI,
OpU3Mbl,  KOHyca,  LWIMHApa, 00béM  KyOa,
IPSIMOYTOJTBHOTO napaJiesienurnea, PAMH/TBI,
OpU3Mbl, IWJIMHIpA, KOHYyca, Imapa, pa3BEpTka
NOBEPXHOCTH,  CEUeHHWs KOHyca W  IHIHHIPA,
napajyieNlbHbIe OCH WM OCHOBAaHHIO, CEUCHHE Iapa,
TUTOCKOCTh, Kacaromiasicsi cgepsl, IWINHApPA, KOHYCA;
YMEHHE CTPOUTH CEUCHHE MHOTOTpaHHHKA, N300paXkaTh
MHOTOTPaHHHKH, (PUTYpPBI M IOBEPXHOCTH BPAIICHHUS, UX
CeUeHMsl, B TOM WYHCJIE C TOMOIIBIO AIIEKTPOHHBIX
CPE/CTB; YMEHHUE TIPUMEHSITh CBOHCTBAa TEOMETPUICCKUX
buryp, camocTosATeaIrHO (POPMYTUPOBATH OMPEACICHUS
U3ydaeMbIX (pUTYyp, BBIBUTATh TUTIOTE3bI O CBOWCTBAX U
MIPU3HAKaX TEOMETPUUYECKUX (PUTYpP, 0OOCHOBHIBATH WJIH
OTIPOBEPraTh WX; YMEHHE IMPOBOAUTH KiacCH(DUKAITUIO
Guryp TO pa3NMYHBIM  TNPHU3HAKAM, BBITOJHAThH

HCO6XO,Z[I/IMBIC AOIIOJIHUTECIIBHBIC ITIOCTPOCHUA
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VYMeHue omnepupoBaTh TOHATHUSMH: JBIDKCHHE B
NPOCTPAHCTBE, MapaJUIeNIbHBIA MEPEHOC, CUMMETPHS Ha
TUIOCKOCTH u B MIPOCTPAHCTBE, MOBOPOT,
npeoOpazoBanue moo0us, mogo0HbIe PUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE M IOJOOHBIC (UTYpPBI, B TOM
yuciae B NPHPOJIE, HUCKYCCTBE,  apXUTEKTYpE;
UCIIONIb30BaTh ~ T'€OMETPUYECKHUE  OTHOIICHUS  TPHU
pEIIeHUH 3a/1a4; HAXOJUTh F€OMETPHUECKUE BEIUUMHBI
(uHA, Yo, TUIoIaas, 00bEM) IpU pelIeHuH 3a/1ad U3
IPYTUX YYeOHBIX TPEIMETOB M U3 pealbHON KHU3HU;
YMEHHE BBIUUCISITH T€OMETPUYECKUE BETUYHMHBI (JITHHA,
yroia, TUomangs, OOBEM, IUIOMIAAb TOBEPXHOCTH),

HCIIOJIb3Yyd H3YUCHHBIC (I)OpMyJ'IBI n MCTOAbBI, B TOM




YKCie: TUION[ah MOBEPXHOCTH MHPAMUJIbI, IPHU3MBI,
KOHYyCa, NWIMHIPA, IUIOMAas cdepsl; 00bEM KyOa,
IPSIMOYTOJILHOTO napaJuieleuie/a, MTUPAMH/JIBL,
NpU3MBI, LUIUHIpA, KOHYCA, ILIapa; YMEHHUE HAXOIUTh

oTHOIIeHHEe 00BEMOB MOJOOHBIX (GUTYP

12

YMeHHne onepupoBaTh IOHATUSAMH: IPSAMOYIOJIbHAsS
CUCTEMa KOOpPJIMHAT, BEKTOp, KOOPAMHATBI TOYKH,
KOOPJMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YMCJIO, Pa3JOXKEHHE BEKTOpa Mo Oasucy,
CKaJsIpHOE IPOU3BENCHUE, BEKTOPHOE IIPOU3BEIECHUE,
yroJa MeXIy BEKTOpPAMHM; YMEHHE MCIOJIb30BaTh
BEKTOPHBIM M KOOPAMHATHBIA METOJ sl PEIIEHHUs
FEOMETPUYECKUX 3a/Jad W 33Jad JpYrux YydeOHBIX

IIPEAMETOB

13

YMeHne BbIOMPATh MOAXOMISIINN METOJ JUISl PEIICHHS
3aaa4u, IIOHNUMAaHHUE 3HAYUMOCTHU MaTeMaTHuKu B
U3YYEHUU TMPUPOIHBIX U OOIIECTBEHHBIX IMPOLIECCOB U
SBIICHUN; YMEHHUE paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHUE MPUBOAUTH NPHUMEPHI
MAaTeMaTUYECKUX OTKPBITHI POCCUUCKON M MHPOBOM

MaTeMaTH4eCKOM HaYKHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

1 Yucna v BIYMCICHUS

1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1o Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIE IEPUOITIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPaTbHOU CTETICHH

14 Crenenp ¢ uenbiM TOKazareneM. CTeneHb C palHOHAIBHBIM IIOKa3aTelieM.
. CaoiicTBacTeneHu

L5 CuHyc, KOCHMHYC W TaHTCHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI

JleictButenbHple  uyuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 yucnaMu.  [IpuOnmkEHHBIEBBIUNCICHUS, TMPABUIAOKPYIJICHUS, TMPUKHIKA U
OIICHKape3yJIbTaTaBbIUUCICHHM

1.8 [IpeobpazoBaHUEBBIPAKECHUIM

1.9 KommnekcHpieuncna
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS

2.2 HppanmonanbHbpIeypaBHEHUS

2.3 TpuronomeTpudecKkrueypaBHECHHUS

2.4 [TokazarenbHbIe U JTOrapuMUIECKHEYPaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonaibHbpIeHEpaBEHCTBA

2.7 [TokazarenbHbIe U TOrapuMUIECKHEHEPABEHCTBA

2.8 TpuronomeTpuyecKueHEpaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢bynkuuu. Yérneie n Heu€tHeie Gynkuuu. IlepuoanueckuedyHkuuu
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWH QyHkumu. Hymum QyHKIuM.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM W IIeNbIM TIOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI3aMaHUTIOCIEI0BATELHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 HadvanamaremarndeckoroaHaimsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 KCTPEMYMBI. Haxoxnennenan0ombIero u
HauMEHbIIEr03HauYeHUS(PYHKIIMMHAOTPE3KE
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @UryppIHAINIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u NOBEpXHOCTUBPALLIEHUS
7.5 KoopauHaTsl 1 BEKTOPEI
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