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IIOACHUTEJ/IBHASA 3AIIMCKA

Pabouas riporpamMmMa yuebHOro Kypca «I'eometpusi» 6a30BOT0 ypOBHS /151
obyuatoriuxcss  10-11 kmaccoB pas3paboraHa Ha ocHoBe DejepanbHOTO
rocy/iapcTBeHHoro  00Opa3oBaTe/ibHOTO  CTaHZapTa  CpeAHero  00iiero
o0Opa3oBaHusl, C YU4ETOM COBPeMeHHbIX MHUPOBBLIX TpeOOBaHUM, TIPebsSIBIsIEMbIX
K MaTeMaTHueCcKoMy 0Opa3oBaHMIO, W TPaZMIMA POCCHUHCKOrO 0Opa3oBaHUS.

Peanu3aniys TIPOrPaMMBblI obecrieuriBaeT OBJIa/leHre KJTFOUeBbIMU
KOMITeTeHLIUSIMU, COCTaBJISIIOLLIMMU OCHOBY /1J1S1 CAMOPA3BUTHS U HEMPePbIBHOTO
oOpa3oBaHusl, LIeJIOCTHOCTh 0OI111eKy/IbTYPHOTO, JTMYHOCTHOT O 17|

M03HABATeIbHOTO Pa3BUTHSI IMUYHOCTU 00yUarOIIUXCSl.
OE/IN N3YYEHNSA YYEBHOI'O KYPCA

BakHocTh yuebOHOro Kypca TeOMeTpHHM Ha YpPOBHE CpeAHero oOIIero
obpa3oBaHust 00yC/IOB/IeHa MPaKTUYECKOW 3HAUMMOCTBIO MeTarpeJMeTHbIX M
MpeIMETHBIX Pe3y/IbTaTOB 00yueHHs TeOMeTpHHY B HaIlpaB/IeHWH JTUUHOCTHOTO
pa3BuTHsl oOydaromuxcsi, GopMHUPOBaHUsl (PYHKIIMOHATbHON MaTeMaTHUueCKOn
IPaMOTHOCTH, HW3y4YeHUs [JPYrux yueOHbIX AuCIUIUIMH. Pa3Butme y
00yuaroIMXxcs MpaBUIBHBIX ITPEICTaBAEHUA O CYIITHOCTH U TPOUCXOKIEHUU
reoMeTpUUeCKUx abCTpakiiid, COOTHOIIIEHHY peajlbHOTO U H/eanbHOro,
XapakTepe OTpa)KeHMsI MaTeMaTHyeCKOM HayKOW SIBJ€HHU U TIPOL[eCCOB
peasibHOTO MUpa, MecTe TeOMeTpUH B CHUCTeMe HayK M pOJId MaTeMaTUueCcKOro
MO/Ie/TMPOBAaHUSI B HAyYHOM TIO3HAHWM W B TPaKTUKe CIOCOOCTByeT
(OpMHPOBaHMI0O HAyYHOTO MHPOBO33DEHMS VUYAIlUXCs, a TakKe KauyecTB
MBIIIIeHYs], He0OXOUMBIX /IS a/IaTiTaljii B COBDEMEHHOM 00I1iecTBe.
['eomeTpusi siBAsieTCs OJHUM K3 0a30BBIX IpPeAMETOB Ha YPOBHE CpeHero
obrmiero obpa3oBaHusl, TaKk KakK obecrieurBaeT BO3MOYKHOCTh HM3yUeHMS Kak
JUCIUIUIMH eCTeCTBeHHO-HayYHO! HarpaB/ieHHOCTH, TaK U T'YMaHHUTapHOM.
Jlormueckoe MbIiieHre, GopMUpyeMoe TPy HW3y4eHWHd OOyJaromyMuCs
MOHSATUMHLIX OCHOB TeOMEeTPMM U TIOCTPOEHWHM LIeTIOUKH JIOTMUeCKUX
YTBEP)KAEHUU B XO/l¢ PeIlleHrs] TeOMeTPHUeCKHX 3a/iau, YMEeHHe BBIIBUTATh U
OTpPOBEpraTh TUIOTe3bl HEITOCPeCTBEHHO UCITO/b3YIOTCS MPU PeIlleHry 3a/au
eCTeCTBeHHO-Hay4YHOTO I[MK/Ia, B YaCTHOCTH U3 Kypca (hU3UKH.

YMeHHe OpUeHTHMPOBAThCS B MPOCTPAHCTBE WUIrpaeT CYIIECTBEHHYIO DOJb BO
BCexX 00/1acTsAX [esTe/IbHOCTH uenioBeKa. OpreHTalysi YeJiloBeKa BO BPeMeHH U
MIPOCTPAaHCTBe — HeoOXOAMMOe YC/IOBUE ero COLMaabHOro ObiTvsi, (opma
OTPa’KeHHsI OKPY’KaroIllero MUpa, YCJIOBHe YCIeITHOTO TO03HAHUS ¥ aKTUBHOTO



npeobpa3oBaHusl  JleHCcTBUTENIbHOCTH. OmneprpoBaHye TPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bequHSEeT pa3Hble BU/bI yueOHON U TPYZOBOU [esTebHOCTH,
ABJIIETCS OAHUM W3 TIPOheCCHOHATBbHO BaXKHBIX KAauecTB, MO3TOMY aKTya/lbHa
3afaua (popMHpOBaHUS Yy OOYYAIOIIUXCS TIPOCTPAHCTBEHHOTO MBIIIEHUST KaK
Pa3HOBUAHOCTU 00pa3HOTO MBIIIEHUSI — CYIL[eCTBEHHOT0 KOMIIOHeHTa B
MO/ITOTOBKE K MPAKTHUYEeCKON ZIesITe/IbHOCTH 110 MHOTMIM HaIlpaBJ/IeHHSIM.
Llenb ocBOeHMs MpOrpaMmbl yueOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHnss —  oOmeoOpa3oBaTe/lbHOe U OOIIEKY/JbLTYpPHOE  Pa3BUTHE
oOyuarommxcs uepe3 obecrieueHre  BO3MOKHOCTH — NpUOOpeTeHUs |
WCII0/Ib30BaHUsl CHUCTeMaTUUYeCKUX TeOMeTpUYeCKUX 3HaHUM U [JeHCTBUM,
cieliMPUUHBIX ~ T€OMEeTPHUH, BO3MOYKHOCTU  YCIIELIHOTO  IPO/OJDKEHUS
oOpa3oBaHUs TI0  CIeL[UA/IbHOCTSIM, He CBA3aHHBIM C  TIPUK/IAJHBIM
WCTI0/Tb30BaHNEeM TeOMeTpHH.
[TporpaMmma 10 TeomMeTpud Ha 0a30BOM YpOBHe IIpe/Ha3HaueHa [IjIst
o0OyuaroIuxcss CpefHed IIIKOJIbI, He HWCIBITHIBABIIMX  3HAUMTEIbHBIX
3aTpyJHEHUM Ha ypOBHE OCHOBHOTO o0miero oOpa3oBaHus. Takum obpasom,
oOyuarorriecss Ha 6a30BOM YPOBHE JI0JDKHBI OCBOUTBH OOIIe MaTeMaTHYecKue
yYMeHHs], CBS3aHHbIE CO CITelu(UKONM TeOMEeTpHUH U He0OX0JUMbIe IS XKU3HHU B
coBpeMeHHOM o00iijecTBe. KpoMe 3TOro, OHM HWMEIOT BO3MOYKHOCTb H3YUWThb
reoMeTpuio 0Oosiee T1yO0OKO, ec/id B fa/ibHeHIIeM BO3HUKHET He0OXOAMMOCTh B
reoMeTpUUeCKHX 3HaAHUSIX B MPo(deCcCroHabHOM /1esTeTbHOCTH.
JlocTkeHWe IeJId OCBOEHMsI TIPOrpaMMbl 00eCTieurBaeTCsl pelleHreM
COOTBETCTBYIOLUX 3afiau. [IpHOpUTETHBIMUA 3a/ladaMU OCBOEHMs Kypca
«['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 K/1accax sIBJISTIOTCS:
e  (opmupoBaHue TIpe/iCTaBleHUs] O T'eOMeTPUM KaK YaCcTU MHPOBOM

KyJIbTYPbl M 0CO3HAHHE e€ B3aMMOCBSI3U C OKPY’KaloI[UM MHPOM,;

dbopMUpOBaHUe Tpe/CTaB/IeHUsI 0 MHOTOTPAHHUKAX W TejlaX BpAIeHHUsS

KaK O Ba)KHEUIIIMX MaTeMaTHYeCKNX MOZEJISIX, TIO3BOJISIOIINX OMUChIBAThH

Y U3yuaThb pa3Hble SIBJIeHUsS] OKPY’Karol[ero MUPa;

e (opmMHpOBaHHEe yMeHHUs pacro3HaBaTb Ha 4YepTeXXaX, MOJeNIX U B
peayibHOM MUpe MHOTOT'PaHHUKU U TeJia BPallleHusT;

e OBJIaJileHWe MEeTOJaMH pellleHus 3aJau Ha MMOCTPOeHHs Ha N300pakeHUsIX
MIPOCTPAHCTBEHHBIX (UTYD;

e  (dopvmupoBaHWEe YMeHHUs OIE€PHUPOBaTh OCHOBHLIMH IIOHSITUSMH O
MHOTOTPAaHHUKAX U TeJjlaX BpallleHust U UX OCHOBHBIMH CBOMCTBaMU;

. OB/laZieHWe aJrOpMTMaMH  pellleHWss OCHOBHBIX TWIIOB  3ajady;
dopMupoBaHrWe yMeHHUsI TPOBOJUTH HECJOXHbIe  [l0OKa3aTebHbie



pacCykK[eHusi B XOJle pelleHUsi CTepeOMeTPUYECKUX 3a/lady M 3aJjau C
MPaKTUYECKUM COJepP>KaHUeM;

. pa3BUTHE  UHTE/UIEKTya/llbHbIX U  TBOPYECKUX  CIOCOOHOCTeM
oOyuaroIuxcs, II03HaBaTelbHOW AaKTMUBHOCTH, HCC/Ie/JOBaTe/TbCKUX
yMeHUM, KpUTUYHOCTH MBILIL/IeHHSI;

. ¢bopmMrpoBaHre  (PYHKIMOHA/JbHOW TIPaMOTHOCTH, peJieBaHTHOM
reoMeTpyMy: yMEHHe paclio3HaBaTb MPOSIBJIEHUS T'eOMeTPUYEeCKHUX
MOHATUM, OOBEKTOB W 3aKOHOMEDHOCTeH B peabHBIX >KU3HEHHBIX
CUTyal[UsiX Y TPU U3yUeHUM [PYyTUX yueOHBbIX TpPe/IMeTOB, TPOsBIEHUS
3aBUCMMOCTEM W 3aKOHOMEpPHOCTeW, (OpMy/MpOBaTb HMX Ha S3bIKe
reoMeTpud M CO03/,aBaTb TeOMeTpUUeCKHe MOJeNH, T[PUMEHSTh
OCBOEHHbINi TeOMeTpUUeCKUM ammapar /[Jis pelleHusi TPaKTUKO-
OPMEHTHMPOBAHHBIX 3aJjlay, UHTEepPIIPETUPOBATh U OLIEHUBAThb TOTy4YeHHbIe
pe3yJbTarhl.

OTaMunTe/IbHOW OCOOEHHOCTBIO TIPOTPaMMbI SIBJISIETCSI BK/IOUEHHE B KYpC
CTepeoMeTpUM B Hauaje ero u3y4dYeHusd 3aJay, pellaeMbIX Ha YpPOBHe
WHTYUTUBHOTO TIO3HAHKS, U OMpe/ie/IéHHbIM 00pa3oM opraHu3oBaHHasi paborta
HaZl HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M TMPOCTPAHCTBEHHOTO
MBIIIJIEHUSI, CTUMYJ/IMPYeT IIPOTeKaHWe MHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K Jla/IbHeH1IeMy U3y4eHu!o IpejMeTa.

[TpeamnoureHue OTHAETCSA HAr/ISJHO-KOHCTPYKTUBHOMY MeTOJy OOyueHus, TO
eCTb TeOpeTHYeCKHWe 3HaHWsg KMEKT B CBOeM OCHOBe UYyBCTBEHHOCTb
NpeIMETHO-TIPAKTUYECKOM  [1eATeJIbHOCTH. Pa3BuTHe  INPOCTPaHCTBEHHbBIX
Npe/iCTaB/JIeHU Yy y4YallluxCsl B KypCe CTepeoOMeTpUU IIPOBOAUTCS 3a CUET
pellieHUs1 3aJjau Ha CO3/laHHWe TIPOCTPAHCTBEHHbIX 00pa3oB W 3ajau Ha
orepyvpoBaHue MPOCTPAHCTBeHHbIMU oOpasamu. Co3zaHue obpa3a MpPOBOAUTCS
C OTOpOM Ha HarJIsIAHOCTb, a OTIepUpOBaHre 00pa3oM — B YCJIOBUSIX OTBJIEUEHUsT
OT HAIJIAAHOCTH, MBIC/IEHHOI'O U3MEHEHUsI ero UCXOAHOIO COZleprKaHu.
OCHOBHBIE COJlepKaTesibHble JTUHUM Kypca «l'eomerpun» B 10-11 knaccax:
«MHororpaHHuku», «lIIpsgMble ¥ IUIOCKOCTM B IIPOCTPAHCTBe», «Tena
BpalljeHUs», «BekTopel W KoopAuHaThl B MpocTpaHCcTBe». dopmMupoBaHue
JIOTUYEeCKUX YMEeHUM pacripefiesisieTCst He TOJIbKO I10 COZiep KaTesIbHbIM JIMHUAM,
HO U TI0 To/laM 00yueHusi Ha YPOBHe Cpe/iHero 0011jero oOpa3oBaHUsl.
CojgepkaHvie 00pa3oBaHUsl, COOTBETCTBYIOIlee TIPeJMETHLIM pe3yJbTaTaM
OCBOeHHs1 paboueii TporpaMMmbl, pacripefie/léHHbIM 0 TrojaM oO0yueHus,
CTPYKTYpPHMPOBaHO TakuM 00pa3oM, uToObl OB/aZileHWe TreoMeTpUYecKUMHU
TTOHATUSAMU U HaBbIKaAMU OCYILIeCTBJ/IJIOCh ITOC/Ie0BaTe/IbHO U MOCTYIIaTe/1bHO,
C coOsofileHreM TIDUHLUIA TPEeMCTBEHHOCTH, UTOObl HOBBIE 3HAHUS



BK/IIOUA/IMCb B OOIyI0  CUCTeMy TeOMeTpUUeCKUX  TpeJCcTaB/IeHUN

00y4aroIuxcsi, pacimpssi U yrayosss eé, obpa3ys NMpouyHble MHO)KeCTBEHHbIe
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha usyuenue reometpuu otBoguTcs 2 yaca B Heziennro B 10 knacce v 1 yac
B HeZiesto B 11 Kytacce, Bcero 3a /jBa rofia o0yuenus - 102 yueOHBIX vaca.



COJEPXKAHUE YYEBHOI'O KYPCA

IIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBe

OCHOBHbIE TIOHATHA CTepeoMeTpud. Touka, TmIpsMas, TJIOCKOCTb,
npocTpaHcTBO. [loHsiTHe 00 akCMOMaTHYecKOM ITOCTPOEHUU CTepeoMeTpHH:
aKCHUOMBbI CTepeoOMeTpUU U CJIeICTBUS U3 HUX.

B3auMHOe pacrionokeHue IpSAMBIX B IIPOCTPAHCTBE: IepeceKarolyecs,
rnapasuiesibHble M CKpelluBaroluecss Ipsmble. [lapasiiesibHOCTh TIPAMBIX U
TUJIOCKOCTe B TIPOCTPAHCTBe: Tlapajuie/ibHble TMpsMble B MPOCTPAHCTBE;
TrapasuiesIbHOCThb TPEX TPSIMBIX; Mapaslie/lbHOCTb MPSAMOU U TVIOCKOCTU. YTJIBI C
COHAampaB/IeHHbIMUA CTOPOHaMH; YroJl Me)KAy MNpsIMbIMA B TPOCTPaHCTBe.
[TapannenbHOCTb  IJIOCKOCTeW:  Tapasule/ibHble  IJIOCKOCTH;  CBOWCTBA
rnapajieflbHbIX TJIOCKOCTel. [lpocTelillive MpPOCTpaHCTBeHHbIe (UIYpPhbl Ha
TIJIOCKOCTH: TeTpas/ip, Ky0, mapasesenuriefi; TOCTpOeHUE CeUeHU.

[TeprieHIUKY/ISIPHOCTb MPSIMOM Y TJIOCKOCTU: MePHeHAUKY/ISIPHbIE TIpsIMble
B IPOCTPAHCTBe, MpsMble TapajulesibHble U MepreHJUKyJ/IspHble K II0CKOCTH,
MPU3HAK TMEePHeHAUKYJISPHOCTH MNPSIMOM W TUIOCKOCTH, Teopema O TMpSMOU
TepIieHIUKYJISPHOU TIJIOCKOCTU. YTJIbl B TIPOCTPAHCTBE: YO/l MeXAY NPSIMOU U
TJIOCKOCTbIO; /ABYTPaHHbIA yroj, JMHEWHbIM Yroa [JBYIPaHHOTO yria.
[leprieHAUKY/ISIPp W HAK/IOHHBIE: PACCTOSTHUE OT TOYKU [0 IUIOCKOCTH,
paccTosiHUe OT TMpPsIMOM [0 TUIOCKOCTU, TPOeKLYs (PUrypbl Ha TIJIOCKOCTb.
[leprieHAVKY/ISAPHOCTb IUJIOCKOCTeU: TPU3HAK MEePHeHAUKY/ISPHOCTU [ABYX
M/10CKOCTel. TeopeMa 0 TPEX mepreHAuKYJ/Isipax.

MHororpaHHuKH

[IoHaTe MHOrorpaHHUKa, OCHOBHbIe 3JIeMeHTbl MHOI'OTPaHHUKA,
BBIYK/Ible U HEeBBINYK/ble MHOIOIPAHHWKY; pa3BEpPTKa MHOIOrpaHHUKA.
[Ipusma: n-yrosibHasg TIpU3Ma; TpaHA M OCHOBaHUA TIPU3MBI;, M[psAMasd U
HaK/JIOHHass  TIpU3MbI; OOKOBass W  TIOJIHAs  TIOBEPXHOCTb  TIPU3MBL
[Tapannenenunes, TmpPsSMOYTOJbHBIA Tapajulefieliures; ¥ €ero CBOMCTBA.
[Mupamuja: n-yrosibHasi TMpaMu/ia, TPAaHA U OCHOBaHHWe MUpaMUAbl; O0KOBasi 1
MOJIHAA TIOBePXHOCTb TUPAaMUbI; TIpaBUIbHAasA U yCeuéHHas MNUpaMuja.
OJ/leMeHTbl Npu3Mbl U NUpamMufbl. [IpaBU/ibHbIE MHOIOTPDAaHHUKU: TIOHATHE
MpaBU/IbHOIO MHOI'OTPaHHUKA; MpaBWIbHas IpyU3Ma W IpaBU/IbHAas MMUPaMU/a;
MpaBWIbHAas TpeyrojbHasi THpaMuja W TIpaBWIbHbIM TeTpasap; Kyo.
[IpencraBneHre O TIpaBUIbHBIX MHOTOrPaHHUKAaX: OKTa3[Ap, [JAoJAeKasap |
rkocasp. CeueHurs puU3Mbl U TTMPaMU/BbI.



CuMMeTpuUsi B TIPOCTPAHCTBe: CUMMETPUsSI OTHOCUTEJTbHO TOUKH, TIPSIMOM,
MJIOCKOCTU. JjieMeHTbl CHMMETPUM B MNMpaMuZax, IMapasjesenuresax,
MPaBUIbHbIX MHOTOTPaHHUKAX.

BbiuricieHre 371eMEHTOB MHOTOTDAHHUKOB: pEOpa, [JuaroHaid, YTJIbl.
[Tnomjazae OGOKOBOM ITOBEPXHOCTH W TIO/THOM TTOBEPXHOCTH TIPSIMOM TIPU3MBI,
MJIoIIa/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSMOM TMPH3MBI.
[Tnomazab OOKOBOM TIOBEPXHOCTHM M TIOBEPXHOCTH TIPAaBUIBHOM TMHMPaMU/IBI,
TeopeMa O TIUIOL[aZy yceuéHHOW Tupamujbl. IloHarve o6 oO6béMe. OOBEM
MTUPAMU/IBI, TIPU3MBI.

[TogobHble Tesa B mipocTpaHcTBe. COOTHOIIEHUsS MEX[Iy TUIOMIasaMu
ToBepXHOCTel, 00bEMamu 10I0OHBIX TeJ.



IVIAHUPYEMBDIE PE3YJ/IBTATBI
JINUHOCTHBIE PE3YJIBTATDBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs TIPOrpaMMbl y4eOHOrO TpeiMeTa
«MaremMaTtuka» XxapakTepUu3yrTCs:

I'paxxpanckoe BocnuTaHue:

c(OpMUPOBAHHOCTBbIO T'DAKAAHCKOW TIO3WI[MM  OOydJaromierocss Kak
aKTUBHOTO U OTBETCTBEHHOTO UjieHa POCCHUUCKOTO 00I1lecTBa, Mpe/icTaB/ieHueM
O MareMaTM4YeCKUX OCHOBaxX (DYHKI[MOHUPOBAHUS Pa3/IMUHBIX CTPYKTYD,
SIBJIEHWM, TIpOIieflyp TpakAaHCKOro obirectBa (BBIOOPBI, OMPOCHI U TIp.),
yMEeHHeM B3ahMO/IelCTBOBATh C COLMAJIbHBIMU UHCTUTYTaAMU B COOTBETCTBUU C
YX (QYHKLHMSMU U Ha3HAUEHUEM.

IlaTprioTHUecKoe BOCIUTAaHHE:

Cc()OPMUPDOBAaHHOCTBI) ~ POCCUMCKOM  TPaK[JaHCKOM  WJAEHTUYHOCTH,
YBaKEeHHUSI K MPOIIOMY U HaCTOSILL[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHBIM
OTHOILIEHWEM K [OCTW)KEHHUSIM PpPOCCHUMCKHMX MaTeMaTMKOB W POCCHUUCKOU
MaTeMaTU4YeCcKOW IIKO/bl, K MCIIO/Jb30BAaHUI 3TUX JOCTWXKEHUW B [PyTUX
HayKax, TEXHOJIOTHsX, c(hepax SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEeHHOCTen POCCHUKCKOTO HapoJa;
c(hOpMHUPOBAaHHOCTbH) HPABCTBEHHOTO CO3HAHUS, STUUYECKOr0 TOBeJeHus,
CBS3aHHOTO C TIPpaKTUUECKMM T[pPUMEHeHUWeM JOCTWKEHUW HayKhd U
[leATe/IbHOCTBED  YUYEHOr0; OCO3HaHMEM JIMYHOTO BKJIaZJa B IIOCTPOEHUe
yCTOWUMBOTO OyAyIIiero.

JCcTeTHYeCcKoe BOCIIMTaHue:

3CTEeTUYECKUM OTHOLLEHWEM K MUDY, BK/IHOUasi 3CTETUKY MaTeMaTU4yeCKHUX

3aKOHOMEPHOCTeH, 00BeKTOB, 3a/iay4, pelleHuH, pacCyX/1eHUi;
BOCIIDUMMYMBOCTBI0 K MaTeMaTHMUeCKUM  acreKTaM pa3/iduHbIX  BU/OB
HCKYCCTBa.

dusnuyeckoe BOCIMUTAHUE:

chOpMHUPOBAaHHOCTbIO YMeHHsI TIPUMEHSITb MaTeMaTHUecKue 3HaHHs B
WHTepecax 370poBoro U 0Oe3ormacHoro obpa3a JKHW3HW, OTBETCTBEHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0pOBbI0 (37I0pOBOe TMTaHWe, cOamaHCHPOBAHHBIN
pPEeXXUM 3aHSITUU U OT/IbIXa, peryysipHas (pu3nueckasi akTUBHOCTbD); (PU3UYECKOT0
COBEPIIEeHCTBOBAaHUS, TIpU 3aHATUSAX CIIOPTHMBHO-03/J0POBUTE/IbHOM
JesITeTIbHOCTBIO.

TpyaoBoe BocliMTaHue:



TOTOBHOCTBIO K TPY/ly, OCO3HAaHHEM LIeHHOCTU TPY/10/1t00Ks; THTepecoM K
pa3/iMuHbiM  cepaM MpodeccuoHabHOM  JeATe/IbHOCTU, CBSI3aHHBIM C
MaTeMaTHUKOU U eé TMPUIOKeHUsIMUA, YMeHHeM COBepIllaTh 0CO3HaHHbBIN BbIOOD
Oyayiieii mpodeccur W peasM30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE TIJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MareMaTUueCKoMy 00pa3oBaHHI0 U
camMo00pa30oBaHUIO0 Ha TPOTSHKEHUM BCEM >KW3HU; TOTOBHOCTHIO K aKTUBHOMY
yUaCTHIO B pPellleHUM MPaKTUYeCKuX 3a/lay MaTeMaThyeCcKoil HarlpaB/IeHHOCTH.

JKO0/IOrHYecKoe BOCIIUTaHue:

c(hOpMUPOBAHHOCTBIO KOJIOTUUECKOW KYyJbTYPbl, TOHUMaHUEM B/IUSTHUS
COLIMA/IbHO-5KOHOMUUECKUX ~ TIPOLIeCCOB  Ha  COCTOSIHWE  TPUPOJHOM U
COL[MA/ILHOW Cpejibl, OCO3HaHWEeM T/I00a/bHOrO XapaKTepa 3SKOJIOTHYeCKUX
npobsieM; OpUeHTal[Mell Ha TMpUMeHeHWe MaTeMaTUYeCKuX 3HaHWM /715
pellieHus 3a/lay B 00/1aCTH OKpY»Karollleid cpefibl, TJITAHUPOBAHUSI TIOCTYTIKOB U
OLIeHKU UX BO3MOYKHBIX TMOC/Ie/ICTBUM /1Jis OKPY>Katollleid Cpe/ibl.

IleHHOCTH HAyYHOT0 MO3HAHUA: _

c(hOpMUPOBAHHOCTBIO MHPOBO33peHuUs, COOTBETCTBYIOLLIETO
COBpEMEHHOMY VDOBHIO Da3BUTHSI HAayKd U OOIeCTBEHHOW TMPaKTUKH,
MOHMMaHKeM MaTeMaTUueCKOW HayKH Kak c(epbl Uesl0BeueCcKou J1eaTe/IbHOCTH,
3TAroB eé pa3BUTUSI Y 3HAUMMOCTU /Il pa3BUTHs LIUBWIM3ALUY; OBJaZileHUeM
S3bIKOM MaTeMaTUKW U MaTeMaTUueCKOW KYJIbTypOd KaK Cpe/ICTBOM MO3HaHUs
MHpa; TOTOBHOCTbIO OCYLIECTB/SITh TPOEKTHYHD U  MCC/el0BaTebCKY0
JesiTe/IbHOCTh UHIUBU/YaIbHO U B TPYIIIIeE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertaripeiMeTHbIe pe3y/IbTaThl OCBOEHHS ITPOrpaMMbl yueOHOro IpeMeTa
«MaTemaTuka» XapaKTepU3yTCs OBJIaZIeHeM yYHUBepCaTbHBIMU
nosxHasamesabHbIMU  OeliCmBUSMU, YHUBEPCA/bHbIMU KOMMYHUKAMUBHbIMU
delicmeusiMu, YHUBEPCA/bHbIMU pe2yAsmueHbIMU 0eliCmeusiMu.

1)  YHueepcanbHble no3HaeamesnbHble Oelicmgusi, obecneuusaiom
¢opmuposaHue 6a308bix KOZHUMUBHBIX Nnpoyeccos obyuarouwjuxcs (oceoeHue
Memooo8 NO3HAHUSL  OKpyJcailowe20 Mupd; NpuMeHeHUe  /02UYecKuXx,
uccnedosamenbCKux onepayutl, ymeHull pabomams ¢ uHgopmayueti).

Ba3oBble j1ornueckue JjefiCTBYS:

@ BLISIBIISATH u XapaKTepu30BaTh CyllleCTBeHHbIe TIPU3HAKU

MaTeMaTU4YeCKUX 00BeKTOB, TIOHSITUM, OTHOIIIEHHUN MeXAY TOHITUSIMU;
dhopmyIMpoBaTh onpe/ie/ieHUst TIOHSITUW; yCTaHaB/IUBAaTh



CyIL[eCTBeHHbIN TIPU3HAK KIaCcCU(UKAL[MK, OCHOBaHUS AJisi 000011eHus
Y CPaBHEHUS1, KpUTEPUU MMPOBOAMMOIO aHa/IN3a;

@ BOCIpUHUMAaTh, (OPMyIUpPOBaTh W TIpeobpa3oBBIBATL  CYXKIEHUS:

yTBepiUTe/IbHbIe U OTpUIiaTe/bHbIe, e[UHUUHbIe, YaCTHbIe U OOIIMe;
YCIIOBHBIE;

@ BLISIBIATH MaTeMaTHhudeckue 3dKOHOMEPHOCTH, B3dMMOCBA3U 141

npoTuBopeurss B (akTax, JAHHBIX, HAOMIOAEHUAX U YTBEPKIEHUSX;
rpejjiaraTb ~ KPUTEPUU [/l BbIsIBJIEHWS  3aKOHOMEDHOCTeM U
TIPOTHUBOPEYN;

o AejaTb BbIBOAbI C HMCIIO/JIb30BdHMEM 3dKOHOB JIOTHKH, A€OYKTUBHBIX H

NMHAYKTHUBHBIX YMOBaK.H}O‘-IeHI/II\/II, YMO3aKHIOq8HHﬁ I10 dHAJ/IOT1H,

o MNpOBOJAUTH CaAMOCTOATE/IbHO J0Ka3aTe/IbCTBa MdTeMaTHhUYeCKHNX

yTBepXJeHud  (rpsiMble YW OT  MPOTUBHOIO),  BbICTpauBaThb
aprymeHTaLuIo, MPUBOJUTH  TPUMEpPbl M KOHTPHPHUMeEpHI;
000CHOBBIBaTH COOCTBEHHbIE CYXK/[€HUSI U BBIBObI;

@ BLIOUpath criocob pereHust yueGHOM 3ajauM (CpaBHHMBATh HECKOJIBKO

BAapUAHTOB peIlleHHs, BbIOMpaTh HauOojee TOAXOAAIMANA C YUYETOM
CaMOCTOSITE/TbHO BbI/le/IEHHbIX KPUTEPHUEB).
Bba3oBble ucciefoBaTeIbCKHe AeNCTBUS:

@ 1Cr0/b30BaTh  BOTIPOCHI  KaK — HCC/IeIOBaTe/IbCKUM ~ MHCTPYMEHT

Mo3HaHust; (HOPMY/JIMPOBaTh BOIPOCHI, (PUKCHPYIOIIUE TPOTHBOpEYUe,
rpo0iemMy, yCcTaHaBIMBaTh UCKOMOE U JlaHHOe, (hOpMUPOBATh TMIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3ULHI0, MHEHUE;

@ 1pOBOJUTHL  CAMOCTOSITE/ILHO  CIVIAHUPOBAaHHBIM  SKCIEPUMEHT,

WCC/IeJOBaHWe TI0 YCTAHOB/IEHHWIO 0COOEeHHOCTel MaTeMaTH4eCKOro
o0beKTa, SIBJEHHS, TIPOIeCCa, BBISBJEHHIO 3aBUCUMOCTEH MEXIY
00beKTaMH, SIBIIEHUSIMH, TIPOL[eCCaMU;

@ camocTosTe/NbHO  (opMy/MpoBaTh  0000IIeHHs U BBIBOABI  T10

pe3y/ibTaTaM ITPOBEIEHHOr0 HaO/MIOAEeHUs], WCCIe0BaHMs, OIeHHUBATh
JIOCTOBEPHOCTh TOJTyUeHHbIX pe3y/IbTaTOB, BBIBO/IOB M 0000111eHHI;



o IMPOTHO3HUPOBATL BO3MOXXHOE pA3BUTHE TIPOLIECCA, d TAKXKE BbIABHUI'ATH

TIPe/ITI0/I0’KEHHS O eT0 Pa3BUTHH B HOBBIX YC/IOBUSIX.
Pabora c undopmanmeii:

@ BLISBIIATH JIeDULUTHI HHGOPMALUH, JaHHbIX, HEOOXOAMMBIX /1T OTBETa

Ha BOIIPOC U [Jid pelieHud 3d4d4H;

@ BoLiOvpath UWHGOPMALMI0O W3 WCTOYHWKOB  pa3/IMUHBIX  TUIIOB,

aHa/IM3UpPOBaTh, CUCTeMAaTU3NpPOBaTh 151 VHTEepIIPeTUPOBAaTh
MH(OPMAaLMIO pa3TMYHbIX BUZJOB U (POPM Tpe/ICTaB/IeHNS;

@ CTPYKTypupoBaTh WH(POpPMAalLUI0, TpEeACTaBIsATh €€ B Ppa3IUUHbIX

(dbopMax, WTIOCTPUPOBATh rpaUuecKy;

@ olleHUBaTb  HAAEXHOCTHL  HMHPOPMAlMM IO  CAaMOCTOSITeNbHO

cchopMy/TPOBAHHBIM KPUTEPHSIM.
2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi, obecneuugarom
chopMUpPOBAHHOCMb COYUAAbHbIX HABLIKO8 0OYUAIOWUXCSL.
Oo1enmue:

@ BoCripuHUMaTh U (HOPMYJIMPOBAaTh CYXKAEHUSI B COOTBETCTBUM C

YCJIOBUSIMU M 1ieJiiIMU  OOIIeHUs; SICHO, TOYHO, TPAMOTHO BbIPa’KaTh
CBOIO TOUKYy 3pEHMS B YCTHBIX M THMCbMEHHBIX TeKCTaX, JaBaTh
TIOSICHEHHUSI TI0 XO/ly peIlleHusl 3afiaul, KOMMEHTHPOBATh MOTyUYeHHbIN
pe3y/ibTar;

@ B xoze oOCyXaeHUs 3aJjaBaThb BOIPOCHI MO CYIECTBY 00OCYy>KZaeMoit

TeMbl, TIPoO/IeMbI, pelllaeMO 3a/lauk, BbICKAa3bIBaTh W/eU, HaleJleHHbIe
Ha TOMCK pelleHHrs; COIMOCTaB/ATh CBOU CYXXZEHUS C CYXX[EHUSIMU
JPYTUX YUYaCTHUKOB Juanora, oOHapy)kuBaTh pa3iduue U CXOZCTBO
MO3WLMK; B KOPPeKTHOW (hopMe (OpMYJ/IMpOBaTh pa3HOI/IACUS, CBOU
BO3Da’KeHUS;

o MmpeacTaB/IATh pe3yJ/ibTaThl pemeHud 3d/id4H, 3KCIIEpUMEHTAQ,

WCC/IeIoBaHUs], TIPOEKTa; CaMOCTOsITe/IbHO  BblOupath  Qopmar
BBICTYIJIEHUsT C Y4YéTOM 3a/lay T[pe3eHTaUMud U ocobeHHOCTel
ayIUTOPUHU.

CoTpyHHU4eCcTBO:



@ 10oHUMATH 141 HCIIOJ/Ib30BATH MMpernmMyIieCcTBa KOM&H,E[HOﬁ nu

WHAVBU/ya/bHOM pabOThI TIPU pellleHnyd yueOHBIX 3a/iau; TPUHAMATh
1je/lb COBMECTHOM  /IesiTeJIbHOCTH, IJIAHUPOBaTh  OpraHU3al[{io
COBMECTHOM paboThl, pacmpejiensTh BHAbI pabOT, J0roBapvBaThCH,
oO0Cy>kaaTh TIpollecC W pe3yabTaT paboThl; 0000maTe MHEHUsS
HECKOJIbKUX JTIHO/IeH;

@ yuacTBOBaTb B TpynmoBbiX (opmax pabotbl (06cyxzaeHus, obOMeH

MHEHHUM, «MO3rOBble IITYPMb» W WHbIE); BBINOJHATb CBOK) YacCTb
paboThl ¥ KOOPAWHHMPOBATL CBOW MAEWUCTBUS C APYTUMU UjeHaMu
KOMaH/Ibl; Ol[eHHMBaTh KaueCTBO CBOET0 BKJaja B OOIUi MPOAYKT IO
KpUTepusiM, chOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aUMO/IEUCTBYS.
3)  YHueepcanbHble  pez2yasmueHble  Oelicmeusi,  obecneuugarom
¢popmuposaHue cMbICA08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKOB AUYHOCTU.
Camoopranusanus:

@ COCTaB/ATH IJIaH, A/ITOPUTM peIlleHus 3a/jau, BbIOUpaTh Criocob

pelleHus C Y4ETOM UMEIOIIUXCSl PeCypCOB ¥ COOCTBEHHBIX
BO3MO)KHOCTeM, apryMeHTUPOBaTh U KOPPEKTUPOBATh BapUaHThI
pellieHni C y4éTOM HOBOW MH(OpPMaLUH.

CaMOKOHTPO/IBb:

@ Bja/ieTh HaBbIKAMU [103HABAaTEe/JbHOW pe(/ieKCUA KaK OCO3HaHUs

COBeplllaeMbIX  JIeMCTBUM UM  MBICJUTENbHBIX  TIPOLIECCOB,  HX
pe3y/JbTaTOB; BJaZieTb Croco0aMu CaMOIIPOBEPKU, CaMOKOHTPOJIS
Tpoliecca 1 pe3ysbTaTa pellieHus MaTeMaTHUeCcKOM 3a/jauu;

@ 1ipe/iBUETh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTbH TPH DPelleHUU

3a/jaud, BHOCUTb KOPPEKTHBBI B J[IeSITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITENTBCTB,  JAHHBIX,  HaWEHHBIX  OLIMOOK,  BBISIBJIEHHBIX
TPYAHOCTeu;

@ olleHMBaTh COOTBETCTBHE pe3y/bTaTa I[e/ld W YC/IOBUSIM, OOBSICHATH

TIPUYMHBI JOCTW)KEHUS WY HeJIOCTHKEeHUS Pe3y/IbTaTOB [leATe/IbHOCTH,
HaXOAWUTb OIIMOKY, laBaTh OLIEHKY TIPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATHI

OnepupoBaTh MOHSATUSIMU: TOYKA, MPsiMasi, MI0CKOCTb.



[TpriMeHATb aKCMOMBI CTePeOMeTPUU M C/Ie/ICTBUSL U3 HUX IPU pelleHuun
reoMeTpUYeCcKHX 3a/ay.

OnepupoBaTrh TMOHATHSMU: TMAPa//IENIBHOCTG W MepreHUKY/ISIPHOCTb
MPSIMBIX U TIJIOCKOCTEH.

KnaccuguumpoBaTe B3aMMHOe pacrojioyKeHue MPSMbIX M IJIOCKOCTeN B
MPOCTPaHCTBE.

OnepupoBaTth MOHATUSIMU: [JBYTPaHHbIM YrO0J, TPaHW ABYTPAaHHOrO YIJIa,
peOpo ABYrpaHHOIO yIJia; TMHENWHBINA YToJl JBYTPAHHOTO YIJIa; rpajyCcHas Mepa
JBYTPaHHOrO yTJa.

OnepupoBaTh MOHATHSMU: MHOTOTPAaHHUMK, BBIMYK/bIM M HEBBIMYK/bIA
MHOTOI'PaHHUK, 3/IEMeHTbl MHOIOTPDaHHUKA, NTPaBU/IbHBIM MHOTOTDaHHUK.

Pacnio3HaBaTh OCHOBHbIE BH/bl MHOTOTPDaHHMKOB (MMpamMuza; MpU3Ma,
NIPSIMOYTO/IbHBIN Mapasiienenuref, Kyo).

KnaccupuipoBaTb ~ MHOTOTDaHHMKM,  BbiOMpasi ~ OCHOBaHMSI /st
K/IaCCU(PUKALMK (BBINYK/Ible M HEBBINYK/Ible MHOIOTDAHHUKW; IIpaBU/IbHBIE
MHOT'OTPaHHUKH; MPsIMble Y HAaK/IOHHBIE [TPU3MBI, Napasiie/enumnesbl).

OnepurpoBatb TIOHATUSMU: ceKy1as IJIOCKOCTb, ceueHue
MHOTOIPaHHUKOB.

OOBSICHITD TIPUHLUIIBI TIOCTPOEHHSI CeUeHUM, UCTIONb3Yst MeTO/, C/Ie/IOB.

CTpouTh CeueHUsi MHOIOTPAHHHMKOB MeTO/IOM CJIe[iOB, BBITIOHSATh
(BBIHOCHBIE) TUIOCKME UepTeXXU M3 PUCYHKOB MPOCTbIX OOBEMHBIX (UTyp: BUJ,
cBepxy, cOOKy, CHU3Y.

Pemiath 3aJjauy Ha HaXOXK[eHUe reoMeTpPUUYeCKUX BeTMUWH 10 obpasijam
WU alrOpuTMaMm, NpPUMeHsisi U3BeCTHbIe aHaIMTUUeCKe MeTO/bl TIPU pellleHrur
CTaHJApTHbIX MaTeMaTWYyeCKMX 3a/lau Ha BbIYMC/IEHME DPAaCCTOSTHUM MeXIy
JBYMsI TOYKaMH, OT TOUKU [0 TIPSIMOM, OT TOUKHM [0 IJIOCKOCTH, MEXIy
CKPeIUBAIOLMHUCS TTPSIMBIMHU.

PeliaTh 3a/jaun Ha HaxXxOXKJeHWe reoMeTpPUYeCKUX BeUUMH 1o obpasijam
WU alrOpuTMaMm, NPUMeHsIsi U3BeCTHble aHa/IMTUUeCKe MeTO/bl IIPU pellleHuy
CTaHJApPTHBIX MaTeMaTWUUeCKUX 3a/lau Ha BbIYUC/IEHHWE YIJIOB MEXAY
CKPEIUBAIOLMMHUCSA TPSIMBIMU, MEXAY TIpIMOM U IUIOCKOCTBIO, MEeXIY
MIJIOCKOCTSIMM, [IBYTPaHHbIX YIJIOB.

Bbruncsiate 00BbEMbI U TJIOIIAAM  [MOBEPXHOCTEM MHOIOrPaHHUKOB
(mpy3ma, nupamMuza) C TOpUMeHeHWeM (OpPMYJ/; BBIYKUC/ATH COOTHOLIEHUS
MEeXXy TUIOIIAZSIMU TTIOBepXHOCTel, 00béMamu 110100HBIX MHOTOTPAHHUKOB.

OneprpoBaTh MOHATUSIMU: CHMMETPUS B TPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTb CUMMETPUH; LIeHTP, OCb U IJIOCKOCTb CUMMETPUH (PUTYPBI.



W3Bnekatb, mpeoOpa3oBbiBaTb W UHTEPIPETUPOBaTh HWH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TeOMETPUYECKUX (PUrypax, Mpe/iCTaBIeHHYI0 Ha uepTexax
Y PUCYHKaXx.

[TpumeHsiTb TeoMeTpuueckre (HakTbl JJisl pelleHus CTepeoMeTpUuecKuX
33/lay, TMpeArno/jarallux HEeCKOJbKO 1IaroB peLlIeHUs, eCcId YyCJIOBUS
NpYMeHeHUs 3a/laHbl B SIBHOU (popMe.

[IpyMeHsTH MpOCTeWIlIVie TIpOTpaMMHbIEe CpeACTBAa UM 3JIEKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMBI TIPU PELLIeHUH CTePeOMEeTPUUECKHX 3a/1au.

[TpyBOAUTL TIpUMEpPHI MaTeMaTUUeCKUX 3aKOHOMEPHOCTeW B MpHUpojie U
JKW3HH, Paclio3HaBaTh IMPOsIB/IeHWe 3aKOHOB reOMeTpPHUU B UCKYCCTBe.

[IprMeHSITh TIO/TyUeHHbIe 3HaHUSI Ha TIPaKTUKe: aHa/IM3MPOBaTh peasbHbIe
CUTyallUd U TIPUMEHSATb U3yueHHble TIOHSTUSI B TIpOliecce TMOMCKa pelleHust
MaTeMaTUueCKd CGhOpMy/IMPOBAHHOM TMpPOO/eMbl, MOJEIUPOBaTh peasbHble
CUTyallud Ha s3blKe TeOMeTpHH, UCCeloBaTh TMOCTPOEHHble MOZEIU C
WCTI0/Tb30BaHUEM TeOMEeTPUUYEeCKHX TOHATHM W TeopeM, ariapaTta anaredphbi;
pelliaTh TpPaKTHYeCKWe 3aJaud, CBs3aHHble C HAXOXAEeHWEeM T'eOMeTpUUYeCKHX
BeJIMUMH.

CnenuanbHble pe3y/ibTaThl:
s He3psauux yuawjuxcs

- B/laJileHue TpaBWIaMM 3aluCyd MaTeMaTH4yeCKux (OopMya U CrielyaabHbIX
3HAKOB peJibe(PHO-TOUeyHOU crcteMbl JI. Bpaiins;
- B/afieHWe TipueMamMH MpeoOpa3oBaHUs MaTeMaTUYeCKHWX BbIDa)KeHHU Ha
OpaiineBCKO MeXaHUUeCKOM MevyaTHOH MaIllMHKE;
- B/IaJleHre ocsi3aTebHbIM CriocoboM 00c/ieloBaHUs M BOCTIPUSITHSL pefbeHBIX
1300pakeHH, TeOMeTPUUECKUX uepTekel, rpaduKoB GYHKIHMM U Ap.;

- yMeHHe BBITIOJIHITh TeOMeTPUUYeCKHe TOCTPOEHUsT U UepTeXu, CTPOUThb

rpadvku (QyHKIUM Ha KOOPJAWHATHOW MJIOCKOCTU C MOMOIIbI0 CHel[UaTbHbIX

yepTeXXHbIX MHCTPYMEHTOB



TEMATHNYECKOE IVNTAHUPOBAHUE

No KosnyecTBO yacoB
HaumeHnoBaHue pasjesioB OnekTpoHHbIe (U poBbIe)
n/ KoHTpo/bHbBIE IIpakTHyeckue
U TeM MPOorpamMMbl Bcero oOpa3oBaTe/IbHbIE PeCypChI
n paboThI paboTbI
1 BBezieHue B cTepeoMeTpUI0 10 https://m.edsoo.ru/C503R7VIP
[IpsiMble U IJIOCKOCTH B
2 MPOCTPAHCTBE. 12 1 https://m.edsoo.r/ WT7NSQ14T
[TapaniebHOCTb NPAMBIX
Y TIJIOCKOCTeN
3 Iep HeH’qHKyHHPHOCTE 12 https://m.edsoo.ru/V6I1APUCD
MIPSIMBIX U TJIOCKOCTEeH
4 Y TIbI MK TPSMBIMH 1 10 1 https://m.edsoo.ru/R38METBTQ
TIJIOCKOCTSIMU
MHororpaHHUKu 11 1 https://m.edsoo.ru/XPWI9USFB2
6 OO6BEMBI MHOTOI'PAaHHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [oBToperye: cederus, 4 1 https://m.edsoo.rt/LIAAMHO3D
pPacCTOSTHUS U YIJIbI
OBILIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

Ne Ko/inyecrBo yacos Mara JnexkTpoHHbIe BUGpoBBIe
Tema ypoka
n/n Beero KoHTpo/ibHbIE IIpakTHUYecKHe HM3y4YeHUsA oOpa3oBaTe/nbHbIE PecypChl
padoThI padoThI

OCHOBHBIE MOHATHS CTepeOMEeTPUM: TOUKa,
rpsiMasi, IJIOCKOCTb, MPOCTpaHCcTBO. [IpaBuia

1 n300pakeHHst Ha pUCYHKaXx: U300pakeHust 1 https://m.edsoo.r/D3VCI7UN4
TJIOCKOCTEM, Mapasiie/bHbIX MPSIMbIX
(0Tpe3KoB), cepeZiIMHbI OTPe3Ka

7 [TonsaTusa: nepecekaroiyecs MmI0CKOCTH, 1 hitps://m.edsoo./NREVIYCGK
riepeceKarolyecs rnpsmas ¥ iI0CKOCTb

3 [TonsTHA: NTepeceKaroIuecs II0CKOCTH, 1 hitps:/m.edsoo.r/O6RNDFAMO
repeceKaronecs rnpsmas 1 IjIoCKOCTb
3HaKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pakeHrie MHOTOTPaHHUKOB Ha PUCYHKaX, 1 https://m.edsoo.r/KMUQPILLO
Ha [MPOEKLIMOHHBIX yepTekax
HauanbHble cBefieHus o Kybe U nmupamuzie, Ux

5 pa3BépPTKU U Mozienu. CeueHust 1 https://m.edsoo.ri/FPW2JNHCZ
MHOT'OrPaHHUKOB
HauanbHble cBefieHusi 0 Kybe U nupamuze, Ux

6 pasBépTku U Mogenu. CeueHus 1 https://m.edsoo.ru/IMQ3AJ3S5
MHOI'OTPaHHUKOB
[MoHsiTe 06 aKCMOMaTHYeCKOM TIOCTPOeHNUH

7 CTepeoMeTpUU: aKCUOMBI CTePeOMeTPUU U 1 https://m.edsoo.ru/SLMI7R3BL
CIeICTBUS U3 HUX
[MoHsiTHE 06 aKCHOMaTUUeCKOM TTOCTPOeHUH

8 CTepeoMeTpUU: aKCUOMbI CTEPeOMEeTPUN U 1 https://m.edsoo.r/DUKAX7QE1
CJIe[ICTBUS U3 HUX
[MoHsiTHEe 06 akCMOMaTUUeCKOM MOCTPOeHUH

9 CTepeoMeTpHU: aKCHOMbI CTEPEOMETPUH U 1 https://m.edsoo.r/YPKSSMLJL

C/1eACTBUA U3 HUX




[ToHsiTvie 06 aKCMOMAaTHUYeCKOM TIOCTPOEHHUHN

10 CTepeoOMeTpPUU: aKCUOMBI CTepeOMeTPUU U https://m.edsoo.ru/I3A98J6Z9
CJ1eJCTBUS U3 HUX
B3aumHoe pacrionoykeHue MpsiMbIX B

11 IIPOCTPAHCTBE: ITepeceKaroLect, https://m.edsoo.ri/TUTW8KR5Q
rapa’sijie/ibHble M CKpellMBaroLlyecs IpsMble
[TapannensHOCTD NMPSIMBIX U MJIOCKOCTEM B

12 TPOCTPAHCTBE: Tapasvie/bHbIe MPSMbIe B https://m.edsoo0.ru/CSOVLQLH6
IIPOCTPAHCTBE; NapasuIeJIbHOCTb TPEX NPSMBIX
[TapanienbHOCTb NPSIMBIX U IJIOCKOCTEN B

13 MIPOCTPaHCTBe: Napasie/bHOCTb MPSIMOU 1 https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH

14 YTrbl € COHanpaB/eHHBIMA CTOPOHAMUA Al oo,

LLJAVHVBW

15 Yron Mexay NnpssMbIMU B IIPOCTPAHCTBE https://m.edsoo.rw/KGJIM80OEUK

16 Yron Mexay NnpsAMbIMU B IIPOCTPAHCTBe https://m.edsoo.ru/24LVWHI9V8
I W:

17 apasiieslbHOCTh IJIOCKOCTe!: NapaslieibHble hitps://m.edsoo.r/BUSTQIHZT
IIJIOCKOCTH

18 CaolicTBa napasienbHbIX MIJIOCKOCTeN https://m.edsoo.ru/O0KQQK2ABA

19 I[Tpocrelinvie NpocTpaHCTBeHHbIE (PUTYPBI HA httos://m.edsoo r/MRT13XP79
TUVIOCKOCTH: TeTpasp, Ky0, mapasuienenures :

20 [TocTpoeHue ceueHui https://m.edsoo.ru/DI3AX05J8

21 [TocTpoeHnue ceueHui https://m.edsoo.ru/20GC3ZP9P
KontponbHast pabora no Teme "IpsiMble u

22 IIJIOCKOCTHU B MpocTpaHcTBe. IlapanienbHoCTs https://m.edsoo.ru/BI405QJEB
NIPSIMBIX U TJIOCKOCTeN"

03 | IlePeHAMKY/IAPHOCTb MPAMOH H IOCKOCTH: https:/m.edsoo.r/RN45YBOSR
TIeprieHUKYJIIpHbIe NPsIMble B IPOCTPaHCTBe
IT

24 psiMble Tlapasule/ibHble U [epreHANKYJ/ISIpHbIe hitps://m.edsoo.r/32MXRZDDL,

K ITJIOCKOCTH




[Tpsimble napasuienbHble U [epIIeHANKYJ/ISIPHbIe

25 https://m.edsoo0.ru/JPUOTOI3N
K IIJIOCKOCTH

2 | !IPMSHAK MePMER/MKY/IAPHOCTH MPAMON i https://m_eds00.r/DCAIW6K14
IIJIOCKOCTH
T =

27 DUBHAR NEPHEHAMKYIAPHOCTH HPAMOM 1 https://m.edsoo.ru/HD3D63S5P
IIJIOCKOCTH
T = =

28 COPEMa O TIPAMOH HEPHERAMKYHPHON https://m.edsoo.ru/YOIQSMOH1
IIJIOCKOCTH

29 Teopema o npaMOH reprier/ Ky AApHOH https://m.edsoo.ru/81R5KUSRJ
IIJIOCKOCTH

30 Teopema o npaMOolt repreHHKy IFpHOH https://m.edsoo.rt/HFKNPKZ7T
IIJIOCKOCTH
[TeprieHVIKy/IIp ¥ HAK/IOHHBIE: PACCTOSIHUE OT

31 TOUKH [0 TIJIOCKOCTH, PaCCTOSIHUE OT NPSIMOM https://m.eds00.ru/638GKWY 7V
[0 TIJIOCKOCTH
IleprieHAUKY/IIp ¥ HAK/IOHHBIE: PACCTOSIHUE OT

32 TOUKH JI0 TIJIOCKOCTH, PaCCTOSIHUE OT MPSMOM https://m.edsoo.rt/AD6RCACRA
[0 TIJIOCKOCTH
ITeprieHAUKY/IAp U HAK/IOHHBIE: PACCTOSIHUE OT

33 TOUKH [0 TIJIOCKOCTH, PaCCTOSIHUE OT MPSMOM https://m.edsoo.ru/VLLIQ7HXC
[0 TIJIOCKOCTH
[TeprieHMKY/ISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT

34 TOUKHM JI0 TIJIOCKOCTH, PaCCTOSTHUE OT MPSIMOM https://m.edsoo.ru/6P5BVV34R
[0 TIJIOCKOCTH

35 YTJIbI B MPOCTPAHCTBE: YTOT MEKAY MPAMO https://m.edsoo.ru/PSETXUA1I
TIJIOCKOCTBEO

36 FABYrpaHHbIit yrof, IMHEeHHbIH yron https://m.edsoo.ru/6R4A0EOMD
JBYTPaHHOrO yrja

BYT i WHBIV

37 ABYTPAHHLIN yrOfI, TMHEHHbIH yTON https://m.edsoo.rw/MLOZZYZC7
[BYI'DaHHOrO yIJIa

38 [TeprieH UKy ISIPHOCTD M/JIOCKOCTEN: MPHU3HAK https://m.edsoo.ru/

YRQDSMIONH




MepreHANKYISIPHOCTH ABYX MJIOCKOCTeN

[TeprieHAMKYISIPHOCTD TJIOCKOCTeM: MpU3HaK

39 N https://m.edsoo.ru/DY2AF84T2
TIepIieHIUKY/ISIPHOCTH JBYX TIJIOCKOCTeH
40 | TlepreHAuKYISPHOCTE MIOCKOCTEI: MPH3HaK https://m.eds00.r/TSBOAINH?
TepHeHAUKYJISIPHOCTH [ABYX IJIOCKOCTEN
41 Teopema 0 Tpéx MneprieHAUKY/Igpax https://m.edsoo.ru/OWS5LZ1RVZ
42 TeopeMa 0 TpéX MneprieHAUKY/Igpax https://m.edsoo.ru/OP44KE54N
43 Teopema 0 Tpéx rneprnieHAUKYIIpax A L0012
P PEX TIEPTICHAMKYTAD OWG81WDV3
KonTtponbHast paboTa o TeMam
44 "[TeprieHAUKYISIPHOCTD MPSIMBIX U TJIOCKOCTEM" https://m.edsoo.ru/VOXABPOPB
Y "YT/1bl MeXY NPSAMBIMU U TJIOCKOCTAMU"
[ToudaTHE MHOTOrpaHHUKA, OCHOBHbIE
45 S/EMEHTbI MHOTOIPAHHHKA, BBITYKIIbIE 1 hitps:/m.edsoo.r/LSFTEZ80X
HEBbINYKJ/Ible MHOTOIrPaHHMKY; pa3BEpTKa
MHOT'OTpaHHUKA
IIpu3sma: n-yrosibHas pusma; rpaHu u
46 OCHOBAHUA HIPUSMBL, TIPAMAF 1 HAKIOHHAA https://m.edsoo.r/ZAL6DKFQL
TIpY3Mbl; OOKOBasi U MOJIHAs TOBEPXHOCTh
TIPY3MBbI
47 Hapannenermrez, MPAMOYTO/ILHDIH https://m.edsoo.r/ITCOB1WIO
rapaJiie/ieniumes U ero CBOMCTBa
[Inpamuza: n-yrosbHas nupamuzia, TpaHu u
48 OCHOBAHME MAPaMK/1; GOKOBAsL H MOIHAs https://m.edsoo.ru/ITOFX00PA
II0BePXHOCTb MUPaMU/bI; TIPaBUJIbHAS U
yceuéHHas nupamua
[IpaBu/ibHBIE MHOT'OTPaHHUKU: TIOHATHE
MPaBUIbLHOTO MHOTOTPaHHUKA; TIPaBUJIbHAs
P P > TP https://m.edsoo.ru/
49 MpuU3Ma ¥ TpaBUibHasi MUPaMK/ia; TpaBUJIbHas

TpeyroJibHast MMpaMu/ia U MpaBU/IbHBIN
TeTpa3p; Kyo

LWNGFZTWE




IIpencraBienye O NIpaBUIBHBIX

50 MHOTOrpaHHUKAX: OKTas3/p, JoJeKasp U 1 https://m.eds00.ru/06SHO2IDD
MKOCasIp.
CumMeTpus B TIPOCTPAHCTBE: CUMMETpUSI
OTHOCHUTEJTbHO TOUKH, TTPSIMOM, TIJIOCKOCTH.
51 OnemMeHTbl CHUMMETPUHU B IUpaMU/iax, 1 https://m.edsoo.rut/SWEUCO9ENR
Tlapasiyiesienue/iax, MpaBUIbHBIX
MHOTOrpaHHHUKaX
59 B‘I'anI/ICJ'IeHI/Ie 3/1eMEHTOB MHOTOTDaHHUKOB: 1 hitps://m.edsoo.r/ EUPAMNT60
pébpa, IMaroHasu, yribl
[Tnomiazb 60KOBOM MOBEPXHOCTH U TTOJTHOM
53 HOBePXHOSTH HpAMOH 1D HgMbILHHOMa'qb 1 https://m.eds00.ru/SQYI9XSIL6
OCHOBaHUH, TeopeMa 0 OOKOBOY TTOBEPXHOCTH
TIPSIMOM MPU3MBI
[Tnomiazb 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH NPABH/ILHON NMPaMU/ibl, TeopeMa 1 hitps:/m.edsoo.r/R22FHBGEO
0 TUIOIaZu HOKOBOM TTOBEPXHOCTH YCEeUEHHOM
TTUPaAMU/IBI
55 KontponbHast pabora 1o Teme 1 https://m.edsoo.ru/
"MHOrorpaHHUKH" VHYNJQMQD
56 [MousiTe 06 06BEMe 1 https://m.edso0.rt/GM1LC394G
57 OOBEM TTHPAMU/IBI 1 https://m.eds00.ru/B307P8WTC
58 OOBEM TTHPAMU/IBI 1 https://m.edso0.ru/PQZI9ED3YF
59 OO6BEM MUpaMuUzIbI 1 https://m.edsoo.ru/RZ8BITMU9
60 OO0BEM MUPAMU/IBI 1 https://m.eds00.ru/OHRFO2L.CT
61 OO6BEM MPU3MBI 1 https://m.edsoo.rt/YEQP63Z.D4
62 OOBEM TIPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO6BEM MPU3MBI 1 https://m.edsoo.rW/FIMQW6KFT




64

KonTtponbHast pabora no Teme "OObEMBI
MHOTOTPaHHUKOB"

https://m.eds00.ru/23S50180N

65

[ToBTOpEHMe, 0600IIIeHHE CHCTEMAaTH3aIHSI
3HaHuH. [TocTpoeHue ceueHui B
MHOTOTPaHHUKE

https://m.edso0.su/KXTOCIOJG

66

[ToBTOpeHMe, 006001[eHHe CHCTeMaTH3aLUs
3HaHWH. BbIUunc/ieHre pacCTOSTHUN: MeXy
JBYMSI TOUKaMH, OT TOUKH [I0 TIPSIMOH, OT
TOUKH [I0 TJIOCKOCTH, MEXIY
CKPeIUBALIMMHUCS MPSIMbIMU

https://m.edsoo.ru/HKP6I3JUC

67

[ToBTOpEHME, 0000IIIEHHE CHCTEMATH3AIHS
3HaHWH.. O6BEMbI MHOTOTPaHHHKOB

https://m.edsoo.ru/KB3EK0A9U

68

[ToBTOpeHUe, 0000IIeHNe CHCTeMAaTH3alUs
3HaHWU. BeIuncieHne yrioB: Mexay

CKPEIIUBAIOLUMUCS TIPSIMBIMU, MY TIPSIMON

" IVIOCKOCTBIO, ABYI'PAHHBIX YTIJIOB, YIJIOB
MEXAY IJIOCKOCTAMU

https://m.edsoo.ru/X7CJU5LO0

OBIIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68







IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOI'PAMMBI

Kop IIpoBepsieMble npeiMeTHbIE pPe3y/IbTaTbl 0CBOEHNSI OCHOBHOU
NpoBepsieMoro o
pesy/bTaTa oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHero 001ero 06pa3oBaHus
7 ['eomeTpus
7.1 OrnepupoBath MOHATHUAMU: TOUKA, MpsIMasi, IJIOCKOCThb
- [IpyMeHsITb aKCHMOMBI CTEPEOMETPUU U CJIe[JCTBUS U3 HUX MPU peLIeHun
' reoMeTpUYeCcKUx 3a/ay
73 OrnepupoBaTh TOHATUSIMU: Tlapa/l/Ie/IbHOCTh U MePIeHIUKYJ/ISIPHOCTb TMPSIMbIX
' Y TJIOCKOCTeN
74 KnaccuduiupoBath B3avMHOe pacIiosioykeHrWe TIPSIMbIX M TJIOCKOCTeH B
' MPOCTPaHCTBe
OmnepypoBaTh MOHATUSIMU: IBYTPaHHBINA yroJI, TPaHU JABYTPAaHHOTO yTJia, pedpo
7.5 JIBYTPaHHOI'O yIJ/a, JIMHEWHbIA YroJl [BYIPaHHOrO Yrja, TpajycHas Mepa
JIBYTPAHHOTrO yTJia
26 OnepupoBaTh MNOHATUSAMM: MHOTOTPAHHUK, BBINYK/JbIA W  HEBBINYKJ/IbIU
' MHOT'OIPaHHUK, 3JIeMeHTbl MHOTOIPaHHUKA, TIPABU/IbHbIM MHOTOTPAaHHUK
-5 Pacrio3HaBaTh OCHOBHBIE BBl MHOTOIPAaHHUKOB (TIMpamMuza, MpU3Ma,
' MIPSIMOYTOJIbHBIN Tapasienenuries, Ky0)
KnaccuduimpoBath MHOTOTDaHHUKH, BbIOUpas OCHOBaHUS ISt
7.8 K/lacCU(pUKaLyy (BBIMYK/Ible W HEBBINyK/ble MHOIOIPaHHUKH, MpaBU/IbHbIE
MHOTOIPaHHUKH, TIPSIMbIe ¥ HAK/IOHHBIE TIPU3MBI, apasuie/ienurie/bl)
7.9 OrnepupoBath MOHATHUAMMU: CEKYIL|asi TVIOCKOCTb, CeYeHUe MHOTOI'PaHHUKOB
710 OOBSACHATHL TIPUHLIMIIBI TIOCTPOEHUsI CeUeHW MHOTOTPAaHHUKOB, HCIIOJb3YS
' MeTOZ, CJ1e[JOB
CTpouTh ceyeHUs MHOTOTPAaHHUKOB MeTOZIOM CJIe[JOB, BBITIOJIHATL (BBIHOCHBIE)
7.11 TJIOCKHe YepTeXW W3 PUCYHKOB TIPOCTBIX OOBEMHBIX (UTyp: BUZ, CBEpXY,
cOOKy, CHU3Y
Pemrath 3alauM Ha HaXO’KIEeHHE TeOMeTPUUYECKHX BeMYMH 10 00pa3ljaM Wiu
aZrOpUT™MaM, TNPUMEHsIs W3BeCTHble aHaJIUTUUeCKHWe MeTO[bl TPH pelleHUU
7.12 CTaHAAPTHBIX MaTeMaTUUeCKUX 3a/lad Ha BbIUMC/IEHWE DPACCTOSSHUM MeXIy

AByMs TOUKaMH, OT TOUKH [0 HpHMOfI, OT TOYKK OO IIJZIOCKOCTH, MeEXHay

CKPEIIUBAIOLUMUCS TTPSIMbIMU




7.13

Periath 3d/1aY¥ Ha HaXOXXAeHHe reOMeTpUYEeCKHX BeJNYKH I10 o6pa3uaM nIn
a/ITOpUTMaM, IIpUMEHAA H3BECTHbIE dHA/IMTUUECKHE METOJbI TPpU PpelleHWH
CTaHAAPTHBIX MATEMATHYECKHUX 3d/ld4d Ha BbIYHMC/IEHHE YIJIOB MEXOy
CKpelMBalOIUMUCA TIPAMBIMH, MEXAY HPHMOﬁ N TIIVIOCKOCTBHO, MEXAY

IMJIOCKOCTSAMU, ABYI'DAHHBIX YIJIOB

7.14

Bbruncasite 00bEMBI M TIJIOIIAAA TIOBEPXHOCTEM MHOTOTPAaHHUKOB (TPH3Ma,
nupaMyjia) C TpuMeHeHHeM (OpPMYJI, BBIUMC/SATL COOTHOLIEHUS] MeXZAY

TIOIAZISIMUA TIOBEPXHOCTEH, 00bEMaMu TI0J0OHBIX MHOTOIPaHHUKOB

7.15

OnepupoBaTh TMOHATUSIMU: CHMMETpPUsI B TIPOCTPaHCTBe, LEHTP, OCb W

MJIOCKOCTb CUMMETPHUH, LIEHTP, OCb U IMJIOCKOCTb CUMMETPUUN CI)I/IprbI

7.16

V3Bnekath, TmpeoOpa3oBbIBaTh W HMHTEPHPETUPOBaTb HHGPOPMALMIO O
MIPOCTPAaHCTBEHHBIX TeOMEeTPUUYECKHX (PUrypax, Mpe/CcTaB/JeHHYIO Ha yepTexax

Y PUCYHKax

7.17

HpI/IMEHHTb reomMeTpnuyeckue (i)aKTBI AJId pelneHuss CTepeoMeTpruueCKUX 3d/a4,
npearioyiararolyx HECKOJIBKO IMIdroB pellueHud, eC/id yC/JI0BUA TIpUMEHEHUA

3a/laHbI B SIBHOU (hopme

7.18

[lpuMeHsTh  TpOCTelllMe  TNPOrpaMMHble  CpPeACTBa M 3/1IeKTPOHHO-

KOMMYHHKALIMOHHBIE CUCTEMBI IIPU pEILIEHUH CTEPEOMETPUYECKHUX 3d/]a4

7.19

[IpyBOAUTE mNpHMephl MaTeMaTUUeCKUX 3aKOHOMEpDHOCTeM B TMpUpOJe U

JKU3HH, PACIIO3HABATH IIPOSB/IEHHE 3dKOHOB reOMeTPpUHN B MCKYCCTBE

7.20

[IpuMeHATH MO/yYeHHble 3HaHUS HA IpPAaKTHKe: aHa/JIW3UpOBaTh peasbHble
CUTyallud Y TNPUMEHSTh U3yuyeHHble MOHATHS B IMpoliecce TOUCKA pelleHus
MaTeMaTU4ecKu COpMYIMPOBAHHOM MPOOJIEMbI, MO/E/UPOBATh peasbHbIe
CUTyalluM Ha $3blke TeOMeTpHH, MCC/Ael0BaTh TMOCTPOEHHble MOJenu C
WCII0/Ib30BaHHEM T'eOMeTPUUeCKMX TIOHSTHH U TeopeM, amrapara aaredpsl,
pellaTh MpakKTUYeCKHe 3a/lauM, CBs3aHHble C HaXOXK[EeHWEM reoMeTpUYeCKUX

BeJIM4YrH




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

Kop

IIpoBepsieMblii 371IeMEHT CO/iep)KaHus

7

I'eometpus

7.1

OcHOBHbIe TIOHATHS CTepeoMeTpuM. ToOuka, TIpsiMasi, TJIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHe 06 aKCMOMATUYECKOM MOCTPOEHUM CTEPEOMETPUM: aKCUOMbI CTEDEOMETPUU U

c1eaCTBUA U3 HUX

7.2

B3aumHoe pacrnionokeHue NpsIMbIX B MPOCTPaHCTBE: IepeceKarolyecs, rnapasie/bHble
Y CKpelllBarolyecs nipsiMblie. [lapanienbHOCTh NPSMBIX U TJIOCKOCTe B MPOCTPAHCTBeE:
napasie/ibHble  TpsiMble B TIPOCTPAHCTBe,  TMapaslyie/IbHOCTh  TPEX  MPSIMBIX,
rapasuie/lbHOCTb TIPSMOM U TMJIOCKOCTH. YTJIbl C COHArpaB/IeHHbIMU CTOPOHAMMU, YTOJI
MeXJy TMpsSAMbIMM B TMpocTpaHcTBe. [lapasienbHOCTb TMJIOCKOCTEM: TMapasseibHble
IJIOCKOCTH, CBOMCTBA NapasulefbHbIX IIOCKOCTeH. IlpocTeiillive NpoCTpaHCTBEHHBIE

(burypbl Ha TVIOCKOCTH: TeTpasp, Ky0, mapasiiesiernuiiesi, TOCTPOeHUe CeueHHM

7.3

[TeprieHJUKY/IAPHOCTb TPSIMOM M IJIOCKOCTU: TepreHAUKYJ/ISipHble TpsSIMble B
TPOCTPAHCTBe, TpsiMble Tapasse/ibHble U TMepreHUKY/spHble K TJIOCKOCTH, MPU3HAK
MepreHUKY/ISIPHOCTA TMPSIMOM U IJIOCKOCTH, Teopema O IpSIMOW MeprHeHJUKYISIpHOU
TJIOCKOCTH. YTJ/Ibl B IPOCTPAHCTBE: YO/ MeXJy MPSIMOM M TUIOCKOCTbHIO, JABYTPaHHBIN
yroJ1, TUHEeWHBIN YroJl ABYrpaHHOro yria. [lepneHAVKy/Isp U Hak/JIOHHbIE: PaCCTOSTHUE
OT TOUKU [I0 TJIOCKOCTH, PacCTOsSIHKE OT MPSIMOW JI0 TIJIOCKOCTH, MPOEKLUs PUrypbl Ha
MI0CKOCTh. [1epneHIUKy/ISIpHOCTh TIJIOCKOCTeH: TpU3HaK TeprieHUKY/ISPHOCTH [IBYX

riockocTell. TeopeMa o TPEX meprieHANKY/IsIpax

7.4

[TonaTie MHOrOrpaHHMKa, OCHOBHBIE 3J/IeMEHTbl MHOTOTDaHHMKA, BBIIYK/Ible U
HEBBIMYK/Ible MHOTOIDaHHMKHM, Ppa3BEpPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
MpY3Ma, TPaHy ¥ OCHOBAHKS TIPU3MBI, TIPsIMasi U HaKJIOHHasH TTPU3MbI, OOKOBasi 1 M0JTHast
MOBEPXHOCTb Mpu3Mbl. [lapanienenunes, NpsMOYTO/bHBINA Mapasiefenunes U ero
cBoiicTBa. [Tupamuja: n-yronbHasi IMpaMy/ia, FpaHd U OCHOBaHMe MUpamMufbl, H0KoBast
Y T0JIHasl MOBEPXHOCTb MUpaMU/bl, NpaBUIbHAs U yCeuéHHas NUpaMufid. DJeMeHThI
npyu3Mbl M nupamugpl.  [IpaBUibHBIE MHOTOrPDaHHUKU: TIOHATHE IPaBWJIBHOIO
MHOTOTpaHHMKa, T[paBWIbHas TIpM3Ma W TMpaBWIbHas NMpamMK/ja, IpaBU/IbHas
TpeyroJibHasi MMpaMK/ia ¥ MpaBUWIbHBIA TeTpas/p, Ky0. [IpescTaBiieHre 0 MpaBUIbHbBIX

MHOTOTPaHHUKAaX: OKTas3/p, J0/eKasp U uKocasipyrue CeueHus MPU3MbI U MTMPAMU/IbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBE: CMUMMETPHA OTHOCHUTE/IbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

ODeMeHTbI CUMMEeTpHHU B MmdipaMuadx, napasuienenurienax, MPABUJIBHBIX




MHOT'OIr'PdHHHUKAX

BblunicsieHWe 371eMEHTOB MHOTOTDAHHUKOB: pEOpa, AuaroHamd, yribl. [liomians

OOKOBOI TIOBEPXHOCTU U TIOJTHOM TIOBEPXHOCTH TIPSIMOM TTPU3MBI, TUIOLA/[b OCHOBAHH,

7.6 TeopeMa 0 OOKOBOW TIOBEPXHOCTH TIPSIMOU Mpu3Mbl. [11011ja/ib 60KOBOI TTOBEPXHOCTH U
MOBEPXHOCTH TMPABWIBHOM TMHMPaMH[bI, TeOpeMa O TUIOLIA[M YCeUEHHOM MUPaMU/BI.
[MousiTve 06 06béMe. OOBEM TMPAMU/BI, TIPU3MBbI

25 [TomobHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXY TUIOIA/ISAMU MOBEPXHOCTEH,

06bEMamMu MOZI0OHBIX TesT




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATHUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA3OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kop ITpoBepsieMblie TPe0OBaHNA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHSI
IpoBepsieMoro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbI CPe/{Hero 0o1ero
TpeOOBaHUS o0Opa3oBaHusi

BnazseHve MeToziaMu Zl0Ka3aTe/IbCTB, aITOPUTMAaMU peLleHts 3a/iayu; yMeHue
¢bopMynvpoBaTb UM OIMEpPUPOBaTh TMOHITUSIMU: OTpeJiesieHre, akCHhoMa,
TeopeMa, C/Ie[jCTBHe, CBOWCTBO, MPH3HAK, J0KAa3aTe/lbCTBO, PaBHOCUJIbHBIE
(GbopMyIMpPOBKY; TIPUMEHATb UX; yMeHue (HOpMyaUpoBaTh obOpaTHOe U
MPOTUBOIIO/IOKHOE YTBEP’K/Je€HUe, TIPUBOUTh MPUMEPbl U KOHTPIIPUMEDHI,
WCTO/Mb30BaTh ~ METOJ, ~ MareMaThyeCcKoW  WHAYKIWY; TPOBO/IUTH
JloKasaTesbHble pacCy KAeHus TIPU pelleHUU 3a/jay, OLleHUBaTh JIOTHYEeCKYH0
MPaBUIBHOCTb  PAacCYy)KAEHWM;  yMeHWe  OIepupoBaTh  MOHSATHUSMM:
MHO)XeCTBO, TOJMHOXXECTBO, Ofepaluy HaJ, MHOXXeCTBaMH; yMeHUe
WCIO/Mb30BaTh  TEOPETUKO-MHOXKECTBEHHbIM  anmapar [/as  OMUCaHUs
peasibHbIX MPOLIECCOB U SIBJIEHWW W TPY PeLleHUM 3a/lay, B TOM UHUC/Ie U3
JIpYTUX YyuyeOHBIX TIPeIMETOB; yMEHHe OIepUpPOBaTh TOHATUSIMH: Tpad,
CBsA3HBIM Tpad, JepeBo, LMK/, rpad Ha TJIOCKOCTU; yMeHHe 3a/aBaTb M
OTMCBIBaTh TPadbl pa3TMUHBIMU COCO0AMU; HWCTOIB30BaTh Tpadbl TpU

pellieHny 3aziau

YMeHue oOrepupoBaTh TIOHATHUSIMHM: HAaTypa/JbHOE YHC/IO, L[eioe YHCJIO,
CTeleHb C LIe/IbIM TOKa3aTejieM, KOpeHb HaTypajbHOW CTereHu, CTereHb C
pal[MOHA/IbHBIM TIOKa3aTe/ieM, CTereHb C JIeHCTBUTENbHBIM I10Ka3aTeseMm,
7orapumM uuC/Ia, CHHYC, KOCHHYC W TaHTE€HC ITPOM3BOJILHOTO UHCJIa,
OCTaTOK TI0O MO/Y/II0, pallMOHA/JLHOE YKC/I0, HWppalOHabHOE YHCIIO,
MHOXXeCTBA HaTyPa/IbHBIX, 1[e/bIX, PAllUOHATbHbBIX, J€HCTBUTE/IbHBIX UKMCEJT;
yMeHHEe UCMO/b30BaTh IPU3HAKU JI€/ITMMOCTH, HAMMEHBIIWN OO
JleJTUTe/Tb U HaUMeHbIIee 00lijee KpaTHOe, arOpuT™M EBK/IWzIA TIpY pellieHrH
3a7lau; 3HAKOMCTBO C pa3/IMYHBIMM MMO3UI[MOHHBIMU CHUCTEMAMU CUMC/IEHUS;
YMEHHE BBITIOHATh BHIYMC/IEHWE 3HAaUeHWH W MpeoOpa30BaHUs BbIPAKEHHN
CO CTereHSMH U jorapuidmamu, mnpeodOpa3oBaHUst APOOHO-pAIMOHATBHBIX

Bblpa)KEHHﬁ; YMEHHEe OIeprupoOBaThb TIOHATHUAMM. T10C/1€40BATE/IbHOCTD,




apudMeThUecKasi TIPOTPEeCcCHsi, reoMeTpuYecKasi TMporpeccus, 0eCKOHeuHO
yObIBatoII[ast reoMeTpuyecKas MPOrpeccusi; yMeHue 3a/laBaTh
1oC/ieZloBaTeIbHOCTH, B TOM UHMCJIe C TOMOLbI0 peKyppeHTHbIX (opmy;
yMeHUe OIepyupoBaTh TOHATHUAMU: KOMIUIEKCHOE UHKCJIO, COTPSUKEHHbIe
KOMIIJIeKCHbIe 4MCJla, MOAYJb M apryMeHT KOMIUIEKCHOTO 4ucia, gopma
3aMUCU KOMIUIEKCHBIX uucesl (reomMeTpuueckasi, TPUTOHOMeTpuYecKas |
anrebpanyeckasi); yMeTb TIPOU3BOJAWUTL apudMeTHUeCKUe [eWCTBUSI C
KOMIUVIEKCHBIMM ~ YWCJIaMW;  TOPUBOJWTHL  MPHUMEPbl  MCIOJIb30BaHUS
KOMIUIEKCHBIX UHMCeJI; OIepyupoBaTh MOHATUSMMU: Martpulia 2X2 u 3X3,

orpeziesiuTe/lb MaTPULIbI, TeOMeTPUUECKUM CMBIC/T OTIpeZie/TUTe s

YMeHHe OIepupoBaTh TIOHATUSMU: palldOHa/bHBbIe, UPpAlLMOHA/ILHEIE,
roKasaTresibHble, CTeleHHble, JorapubmMuyeckue, TPUTOHOMETPUYECKUe
ypaBHEHHsI U HepaBeHCTBa, UX CUCTEMbI; yMeHHe OTNepHupoBaTh MOHITUSIMU:
TOXK/IECTBO, TOXKJECTBeHHOe TIpeoOpa3oBaHKe, YypaBHeHWe, HepaBeHCTBO,
CUCTeMa YypaBHEHWM W HepaBeHCTB, PaBHOCHUIBHOCTh YPaBHEHUH,
HEpaBeHCTB M CUCTEM; YMeHUe pelllaTh YpaBHEHUs], HEPaBeHCTBA U CUCTEMBI
C TIOMOIIbIO Da3/MYHbIX TPUEMOB; pelllaTh ypaBHEHHUs, HepaBeHCTBA U
CUCTeMbI C TITapaMeTpPOM; TIPUMEHSTh YpaBHEHUs, HePaBeHCTBa, UX CHUCTEMbI
JUIS pellieHWs] MaTeMaTW4yeCKMX 3aZiau M 3alauy W3 Pa3/MUHBIX o0sacTeid

HayK{ U peasibHOU KU3HU

YMeHre onepupoBaTh TMOHATUAMHU:  (PYHKLMS, UYETHOCTb (DYHKLUY,
MepUoIMUHOCT  (PYHKIMM, OrpPaHUYEeHHOCTb (YHKLMKM, MOHOTOHHOCTb
byHKLMM, SKCcTpeMyM (GYHKLUM, Haubosiblllee M HavMeHblllee 3HaueHHs
GYyHKUMM Ha TPOMEXYyTKe, HerpepbiBHas (YHKLMs, aCUMIITOTHI rpaduka
GyHKUMYM, mepBasi U BTOpas NPOU3BOJHAs (PYHKLMM, FeOMeTpPUYeCKUHd U
busnyeckuid CMBICT TMPOW3BOAHOM, TrepBoobOpa3Has, OMpe/eNeHHbIN
VHTerpaj; yMeHHe HaxXxOJWTb AacUMMTOThl Tpaduka ¢QYHKIUHM; yMeHHUe
BBIUMCJIATE IPOU3BOJHBIE CYMMBI, ITPOM3BeJieHHs], YaCTHOIO U KOMITO3ULIUK
GbyHKUMM, HAXOIUTh ypaBHEHHUe KacaTelbHOUM K TpaQUKy (YHKLMH; yMeHHe
HaXO/UTh IPOM3BO/IHbIE 3/IeMEeHTapHbIX (DYHKLMM; yMeHHe MWCII0/b30BaTh
MIPOU3BOJIHYIO0 AJIs1 WCCAeoBaHWs (YHKLHA, HAaXOAWTh HauOonbIve u
HauMeHbIllMe 3HaueHusl (YHKLUH; CTPOMTh TpadMKd MHOTOYIEHOB C
WCMO/b30BaHUEM  arraparta MaTeMaTHueCcKoro aHaau3a; [pUMeHSThb
MPOM3BOJHYIO /I HaXOXKJEHWs] HawIydlllero pelleHrsl B NPUK/IaJHBbIX, B

TOM 4M(C/ie COIJMa/IbHO-3KOHOMHWYECKHX U ¢)H3I/IquKI/IX 3d/ld4dX;, HAXOJHWUTb




TUIOL[AI M 00BEMBI (UTy C TIOMOLIBI0 MHTErpasa; MPUBOJUTH TPUMEPHI
MaTeMaTUueCcKoro MOZe/IMPOBaHMsl C TIOMOLIbI0  AUQQepeHLanbHbIX

ypaBHEHUH

YMeHMe orepupoBaTth MOHATHAMU: rpaduk (QyHKIMM, oOpaTHas (QYHKLWS,
KoMMo3uiusi (yHKUWN, JvHelHass QYHKUWS, KBaZpaTUyHas QYyHKLIMS,
pauvoHanbHass (yHKIUs, cTereHHass (QYHKLWs, TPUTOHOMEeTpUYecKue
¢byHKIMM, oOpaTHble TpUrOHOMeTpUueckue (YHKLMH, TOKasaTelbHas U
norapugmuueckasi (QyHKIMM; yMeHHe CTPOUTb TrpauKU U3yueHHbIX
(GYHKI[MH, BBIMOMHATL Mpeobpa3oBaHus TpadrKoB (GYHKLMM, UCII0/Ib30BaTh
rpaduKy /J1s1 U3yueHUs MPOLeCCOB U 3aBUCUMOCTeM, TIPY pelleHnH 3aJau 13
JIpYTUX y4eOHBIX TpeJMeTOB M 3a/lad U3 peasibHOW >XU3HU; BbIpaXKaTb
¢dopmyiaMu 3aBUCHMOCTHA MeXX/ly BeJIMUYMHAMH; HCTO/Ib30BaTh CBOMCTBA U
rpaduky  GYHKUMR [ pellleHUs ypaBHeHW, HepaBeHCTB W 3aflau C
rapaMeTpamy; H300pakaTb Ha KOOPAMHATHOW TJIOCKOCTH MHOXKeCTBa

pelleHU YpaBHeHU, HepaBeHCTB U UX CUCTeM

YMeHue pelllaTh TeKCTOBble 33/auyd pasHbIX TUIOB (B TOM 4YMC/e Ha
TIPOLIEHTHI, 10/ M YaCTW, Ha [BIKeHHe, paboTy, CTOMMOCTb TOBapoB U
yCJIyT, HajorH, 3a/laud U3 00JIaCTU YIIpaB/jieHUsl JIMUHBIMA U CeMeWHBbIMU
¢uHaHCaMM); COCTaB/SATh BBIPA)KEHWS, YPaBHEHUs, HepaBeHCTBA U UX
CUCTeMbl IO YC/IOBUIO 3aJaud, HWCCAe0BaTh II0JlyUeHHOe pelleHhe WU
OLIEHWBATb TPaB/OMOA0OHOCT  Pe3y/bTaTOB; yMeHHe MOZeIUpOBaTh
peasibHble CUTyallMd Ha $3blKe MaTeMaTUKH; COCTaB/ATb BbIpaKeHUS,
ypaBHEHHs, HEPaBeHCTBA U UX CUCTeMbI T10 YCIOBHUIO 3a/lauM, MCC/e[i0BaTh
MOCTPOEHHbIE ~ MOJe/M  C  HCIO/Ib30BaHWMEM  ammapara  anrebpbl,

WHTepIpeTUpPOBaTh TOYUYeHHBIN pe3ybTaT

YMeHre omnepupoBaThb TOHSATUSIMM: CpeJHee apudMeTHuUecKoe, Me[UaHa,
Hauborblilee ¥ HavMeHblllee 3HaueHMs, pa3Max, [JUCIIepCHs], CTaHJApTHOe
OTK/IOHEHHe UHCI0BOro Habopa; yMeHHe W3BjeKaTb, WHTEPIPETHPOBATh
vH(OpMalLMIo, TIpe/iCTaB/leHHY0 B TabnvijaX, Ha JuarpamMmax, rpadukax,
OTPaKaroIllyl0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM; Mpe/CTaBIsATh
vHpOpMaMi0O C TIOMOLpO TabiaWl] W JWarpamMM;  HCCIe[oBaThb
CTaTUCTUYECKHe [laHHble, B TOM YHC/Ie C IpUMeHeHWeM TrpapuuecKkux
METOZIOB U 3JIEKTPOHHBIX CPe/CTB; rpadyyecKkd HCC/efoBaTb COBMECTHbIE

Ha6J'I}0AEHI/IH C rMMoMoublo ArarpaMm paCcCerBaHUA U JINHeMHOM perpeccumn

YMeHue OrneprupoBaTh INMOHATHUAMM: CﬂyqaﬁHbIﬁ OIIBIT 1 CﬂyqaﬁHOE CO6BITI/Ie,




BEPOSITHOCTh C/Iy4alfHOTO COOBITHS; yMeHHe BBIUHC/ISTb BEPOSITHOCTH C
WCII0/Ib30BaHMeM rpauueckux MeTO/0B; IPUMEHSTh (DOPMYJIbI CI0XKEHUS U
YMHOKEHUSI BepOsITHOCTel, (opMyJly TIOJHOM BepOSITHOCTH, (opMyly
BepHynnu, koMOuHaTOpHbIE (akThl U (HOPMYJibl; OLleHHWBaTh BePOSITHOCTU
peanbHbIX COOBITHI; yMeHHe OIepUpOBaTh TIOHATUSAMU: CJIydaiiHast
Be/IMUMHA, paclipefie/ieHMe BEepOSITHOCTEeM, MaTeMaTU4ecKoe OXKHUJaHue,
JIMCTIepCrsi M CTaHJapTHOE OTKJIOHEeHWe CIy4YalHOW BeMWuuHbl, (yHKLUH
pacripefie/ieHusi W IJIOTHOCTA  pPaBHOMEDHOrO, T[I0Ka3aTeJbHOTO0 U
HOPMAaJ/IbHOTO paclipefie/ieH!ii; yMeHUe UCII0/Ib30BaTh CBOMCTBA U3YUYEHHbBIX
pacripefie/ieHuii [/l pellleHus] 3a/lau; 3HAKOMCTBO C TIOHSTUSIMU: 3aKOH
OoJbIIMX YMCesl, MeTO/bl BHIOOPOUHBIX MCC/Ie[JOBaHUI; YMeHHe TIPUBOJHTH
MpUMepbl  TIPOSIBJIeHHs] 3aKOHa OOJIbIIMX YKMcel B TIPUPOJHBIX U
00I[eCTBEHHBIX SIB/IEHUSIX; YMEHHe OIepHUpOBaTh TOHSATHSAMH: COUeTaHHe,
repecTaHOBKa, YMCJIO COYETaHWH, YMC/IO0 TepecTaHOBOK; OMHOM HblOTOHA;
yMeHHe TIpUMeHSITb KOMOMHATOpHbIe (DaKThl M PaCCY>KIEHHs /IS PellleHus
3a/lay; OLIEHMBaTb BEPOSITHOCTH  peajlbHbIX  COOBITHH;  COCTaB/ISATh

BEPOSITHOCTHYIO MOZIe/ib MU UHTePIPeTHUPOBAaTh M0/yUeHHbI pe3y/ibTaT

YMeHWe  OMepuUpoOBaTh  TMOHSATHUSIMH:  TOYKa, TIpsMasi, TIJIOCKOCTh,
MPOCTPAHCTBO, OTPe30K, Jiy4, BeJIMUMHA YyTJ/a, TVIOCKUN YroJ/, ABYTPaHHBIMU
yro/, TPEXTPaHHBIA YTOJ, CKpeLUBarolliyecs TpsiMble, Mapajie/lbHOCTb U
MepreHJUKY/ISIPHOCTDb MPSIMBIX U MJIOCKOCTEM, Yroa MeXXAy NMPSIMbIMH, YIOJ
MeXJy TPSIMOU U TJIOCKOCTBIO, YTOJl MEX/Y IMJIOCKOCTSIMU, PacCTOSTHUE OT
TOUKM [0 TIJIOCKOCTU, PAcCTOSIHUE MeXy NPSIMbIMHU, PacCTOSIHUE MeXIy
MJIOCKOCTSIMU; YMeHHe UCIO0/Ab30BaTh MPU peLlieHuM 3alau M3yueHHbIe
(hakTbl ¥ TeopeMbl IJIAaHUMETPHH; YMeHHe OLIeHHWBaTh pa3Mephbl 0OHEKTOB
OKpY>KaloIllero MHpa; CTPOMTb MaTeMaThyeckKue MOJe/Nd C TOMOLIbI0
reoMeTpUueCKUx TOHSATUM U BeJWUMH, pelllaThb CBsi3aHHble C HUMU

MpakTU4YeCKue 3a/iaum
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YMeHHe OmepupoBaTh TMOHATHUSIMU: IUIOMAAb (Urypel, 00BEM (urypsr,
MHOT'OTDaHHUK, NTPaBU/IbHBIN MHOTOI'PaHHUK, CeuyeHHe MHOTOTPaHHUKa, KyO,
napasuiesieniune], py3Ma, NUpamuja, ¢urypa M MOBEpXHOCTb BpalljeHHs,
LWIWH/D, KOHYC, wap, cdepa, ruomazs cdepsl, IMIOLIaJb OBEPXHOCTU
NUpaMUZbl, TIPU3MBI, KOHYCa, LWIMHAPA, 00béM Kyba, MpsIMOYTrO/IbHOTO
napasjienenunesa, IUpaMUbl, TIpU3Mbl, LWIMHApPA, KOHyCa, Ilapa,

pa3BEpPTKa MOBEPXHOCTH, CeueHus KOHyca U LWIMH/PA, napasiebHble 0CU




WIA OCHOBaHMIO, CeueHWe 1lapa, IUIOCKOCTb, Kacaroujascs cdepsl,
LWIKMH/Ipa, KOHYyCa; YMeHHe CTPOUTh CeueHWe MHOTOTpaHHMKa, U300paXkaThb
MHOTOTPaHHUKY, (Urypbl U TIOBEPXHOCTU BpallleHHsl, UX CeYeHHs, B TOM
yuc/e C TMOMOILBI0 3/IEKTPOHHBIX CPe/ICTB; yMeHHe TPUMEeHSITh CBOMCTBa
reoMeTpuueckux GUryp, caMocTosiTellbHO (hOpMy/IUpOBaTh OIpejeneHus
y3ydaembix (UTyp, BbIABUraTb TMIIOTe3bl O CBOMCTBaXx MW IpHU3HAKaXx
reoMeTpuueckux ¢Guryp, oOOCHOBbIBaTb WM OIpPOBEpratb MX; yMeHHe
MPOBOAUTDL KiaccuduKalyo (GUryp mo pas3iuyHbIM MPU3HAKaM, BBITOTHSTh

HEO6XO,E[I/IMBIE AOIIO/THUTEJ/IbHBIE TTIOCTPOEHUSA
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YMeHue  OmepypoBaTh  TMOHATUSIMU:  JBWKEHWEe B  TPOCTPAHCTBeE,
Trapasijie/lbHblid TTIeEPEHOC, CUMMETPHUS Ha TJIOCKOCTU W B TIPOCTPAHCTBeE,
MOBOPOT, TpeoOpa3oBaHue MOAOOWs, TOAOOHbIe (UIYpBl, yMeHHe
pacro3HaBaTh paBHble W TMOJ00HBIE (GUIYpbl, B TOM YHCIEe B TPUPOJE,
WCKYCCTBe, apXUTEKType; WCII0/b30BaTh TeOMeTpHUUeCcKre OTHOLIEHHs TPH
pellleHWH 3a/Jay; HaXOJWUTh TIeOMEeTPHUYEeCKHe BeJUUWHBI ([JIMHA, YTroJ,
TUI0IIa/lb, 00BEM) TIPH pellleHHH 3a/lau U3 APYTUX yueOHbIX TpeMeTOB U U3
peasbHOW JKM3HU; YMeHHe BBIUUC/ISATH TeOMeTpUYecKre BeTUYWHBI ([JIFHA,
yroj, Tiomagb, 00BEM, TUIOL[ALb TIOBEDPXHOCTH), WCIIOJ/b3Yys WU3yUeHHbIE
GOpMy/bI YU MeTOZBbI, B TOM UHC/Ie: TUIOMIA/b TOBEPXHOCTH TMHUPaMUIbI,
MpuU3Mbl, KOHyCa, LWIMHApa, IUomaas  cdepbl; 00BEM  KyOa,
NPSIMOYTOJIBHOTO  Tapasuiefieniine/ia, MHPaMU/bl, TPU3MBI, LWIMHJPA,

KOHYCa, IT11apa; YMeHHe HaXO/IUTh OTHOIIIeHHe 00bEMOB TO[0OHBIX (UTYp
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YMeHue onepupoBaTh MOHATHSIMU: IPSIMOYroO/bHas CHCTeMa KOOpJUHaT,
BEKTOD, KOOpJMHAThl TOYKH, KOOpPJWHAThl BEKTOpa, CyMMa BeKTOpPOB,
Npou3BeJileHMe BeKTOpa Ha UMUC/IO0, pas3/iokeHWe BeKkTopa Mo 06asucy,
CKa/IsipHOe  TIpou3Be/leHHe, BEKTOPHOe TIPOM3Be/leHUe, Yrol MEeXAy
BEKTOPDAMHU; yMeHNe UCMO0/b30BaTh BEKTOPHBIN U KOOPAWHATHBIA METOZ, JJIs

pelreHuda reoMeTpuYeCKUx 3ad4 1 3aa4 JPpyrux yI—I€6HbIX npeaMeToB
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YMmeHue BbI6I/IpaTb HO,E[XOAHU_[I/II‘/JI MeTO[, AJid pelieHud 3a/idauv; TTIOHUMaHKe
3HAYMMOCTHU MATEMATUKW B H3YUY€HHWU TIpDUPOAHBIX W O6H.[€CTB€HHI)IX
rnponeccoe u HBHEHHﬁ; yMeHHe PpacCIiIO3HAdBATb IIPOSABJ/I€EHHME 3dKOHOB
MaTeéMaTUKKU B HUCKYCCTBE, YME€HHE TPUBOAUTL TIPUMEDPBI MaTEMATUUYECKHUX

OTKPBITUM POCCHUMCKOM U MUPOBOW MaTeMaTUYeCKOU HayKu




INEPEYEHD 3JIEMEHTOB COIAEP)XAHUA, IIPOBEPSAEMbBIX HA

EI'D I1IO MATEMATUKE
Kop IIpoBepsieMblii 371eMEHT CO/iepPKaHUs
1 Uucna v BBIYMCIeHUS
1.1 HarypasnbHble 1 nesible yncsia. [TpU3Haku 1e/IMMOCTH LieIbIX YnCe
Lo PanmioHanbHble yncia. OObIKHOBEHHbBIE U [IeCATHUHBIE APOOH, MPOLeHThI, OeCKOHeUHbIe
' reproAruecKye Apoou
13 ApudmeTrnueckuii KopeHb HaTypajbHON cTemeHU. [lelicTBUs € apudMeTHYeCKUMHU
' KODHSIMU HaTypabHOW CTereHU
14 Crenenb C UenbIM MokKaszaTesneM. CTereHb C palMOHajabHBIM MOKa3aTesneM. CBOWCTBa
' CTerneHu
r CuHHyC, KOCMHYC U TaHT€HC UMCI0BOr0 aprymeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC
' YMCJIOBOTIO apryMeHTa
1.6 Jlorapucwm umucna. [lecaTiuyHble U HaTypajbHbIe J0rapru(Mbl
HeiicTBUTeNbHbIE YKCAa. ApU(MeTHUecKre orepalyyd C [JeHCTBUTebHbIMUA UUC/IaMMU.
1.7 [Mpubsv>KEHHBIe BLIUKC/IEHUs], MPaBWia OKPYT/IeHUs, TIPUKUAKA W OLleHKa pe3yJibTaTa
BBIUMC/IEHUN
1.8 [TpeoOpa3oBaHe BbIpaKeHHUH
1.9 KowmriekcHsle unciia
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 Llesibie ¥ 1pOOHO-paIMOHA/IbHBIE YDAaBHEHHS
2.2 VppauyoHasHble ypaBHeHUs
2.3 TpuroHomeTpuueckue ypaBHeHUsI
2.4 [TokaszaTenbHble U jorapumMuUuecKre ypaBHeHuUst
2.5 Llesibie ¥ 1pOOHO-paIOHA/IbHBIE HEPABEHCTBA
2.6 VppaijoHaibHble HepaBeHCTBa
2.7 [Toka3aTesibHble U norapudMHUUecKrie HepaBeHCTBa
2.8 Tpuronomerpuyeckye HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHWM M HEPaBeHCTB
2.10 YpaBHeHMs1, HEPAaBEHCTBa U CUCTEMBI C TTapamMeTpamMu
2.11 Martpuija CUCTeMbI JIMHENHBIX YpaBHEeHUU. Orpesie/uTe/b MaTPHULIbI
3 DyHKIMM U TPapUKU
3.1 OyHkius, crocobbl 3amanusi ¢yHkMUA. [paduwk dyHkuyuu. B3aumHO o6paTtHbIe




¢yskuyy. UéTHble 1 HeuéTHble GyHKLUMU. [leprognueckue GyHKLU

Ob6sacTb orpeiesieHUsT 1 MHOKeCTBO 3HaueHuM GyHkImn. Hym dyakimm. [IpomMexxyTku

3.2 3HAKOTOCTOSTHCTBA. [IpOMeKyTKH MOHOTOHHOCTH (YHKI[MU. MaKCUMyMbl 1 MUHUMYMBI
¢byskuyy. Hauborblilee ¥ HavMeHbIllee 3HaueHHe (PYHKIMU Ha TIPOMEeXKYTKe
3.3 CreneHHasi QyHKLUsI C HaTypa/bHbIM U LieJibIM ToKa3aTesieM. E€ cBolicTBa U rpaduk.
' CeoiicTBa u rpadvK KOpHS n-0ii CTereHu
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U TPapUKU
3.5 [TokasarenbHas 1 oraprupmudeckas (yHKLMH, UX CBOMCTBA U rPaUKU
36 Touku pa3pbiBa. AcUMNTOTHI rpadrkoB (QyHKIMM. CBOMCTBa (PYHKIMH, HelpepbIBHBIX
' Ha OTpe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS MOC/Ie0BaTeTLHOCTeH
3.8 ApudmeTnueckas U reoMeTpryeckas mporpeccur. opmMysia CI0XKHBIX MPOLIEHTOB
4 Hauana mMaTemaTueckoro aHaausa
4.1 [Tpou3BogHas pyHKUMU. [Ipor3BOHbIE 371eMeHTapHbIX (PyHKLWH
[IpuMeHeHre TPOM3BOJHOM K HWCCAEJOBAaHMIO (YHKLMKA HAa MOHOTOHHOCTb U
4.2 9KCTpeMyMbl. HaxoxeHre HauOO/blllero W HauMeHbIero 3HaueHUsi (QYHKIMM Ha
oTpe3sKe
4.3 ITepBooOpa3Has. ViHTerpan
5) MHo>KecTBa ¥ JI0TUKa
5.1 MHOXeCTBO, ornepaluu Haji MHO)KeCcTBaMU. [IuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposaTHOCTb
6.3 KombuHaToprka
7 I'eometpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble U MJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena ¥ MOBepXHOCTU BpallieHUs
7.5 KoopauHatel ¥ BEKTOPBI
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