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yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

s ooygaromuxest 10-11 kmaccoB

r.®eonocus 2026
IMMOSACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCcyJIJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEeIHEro oOIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHWH, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAUIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBIAJICHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIIMH OCHOBY IS CaMOPa3BUTHsSI M HEMPEPHIBHOTO 00pa30BaHMUS,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00yJaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOTI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsi OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS T'€OMETPUM B HAINPABIEHUU JIUYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTH4eCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3Butue y oOydaromuxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
aOCTpaKiMii, COOTHOIIEHUH PEAIbHOTO0 M UACAIBHOIO, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAYKOW SBIEHHM M IPOLECCOB pPEATBHOIO MHUpPa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHYECKOTO MOJETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS



yYaIUXCs, a TaKKe KauyeCTB MBIIIJICHUS, HEOOXOAMMBIX JUIsl aJanTalliid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrneYyrMBaeT BO3MOXKHOCTb H3Y4YEHHUS Kak
JUCHUTIUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbIIUIeHHE, (HOpPMUpPYEMOE MpU HU3YYCHUU OOYYarOIIUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH IETIOYKU JJOTUIECKUX YTBEPIKIACHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OIMpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUHM 3a7a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COIHaIbHOTO ObITHSA, (dopMa
OTpaXXEHUSI OKPY’KAIOIIETO MHUpA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHus  JAeWCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JIE€ATEIBHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroOIIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTHYECKOU JAEATETHHOCTH IT0 MHOTUM HAITPaBJICHUSIM.

[lenp ocBoeHMs mporpaMMbl ydeOHOTo Kypca «l'eomeTpus» Ha 06a3o0BOM
ypoBHE 0OyueHus — 001eoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPAa3BUTHE
oOyJarommxcss  4epe3  OOecredyeHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCIOJIb30BaHUS CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM U  JCHUCTBUM,
cen(UIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOAOHKEHUS 00pa30BaHMs
10 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJTHBIM HCTIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIINXCS CPEHEHN IIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO crhenuduKoil TeoOMEeTpUH W HEOOXOAWMBIE IJS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh F€OMETPHUIO OoJjee
riIyOOKO, €clii B JajdbHEHIIIEM BO3HUKHET HEOOXOJIWMOCTh B TE€OMETPUUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN JAEATEILHOCTH.

JlocTikeHne T1eMr OCBOCHUS MPOrPpaMMbI  0OECTIEUYMBACTCS pEHICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTreTHBIMM 3aJayamMH  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opmMupoBaHME mNpEACTABIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;



e (opMHpoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX U TelaX BpaIICHUS
KAaK O BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMINX ONHCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOLIEro MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpalleHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPpaHHHUKAX M TeJlaX BPAILEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE aJNTOPUTMaMM  pEUICHUS  OCHOBHBIX  THUIIOB  33J]1a4;
(GbopMHpOBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJIeHHs B XOJi€ PELIECHUs CTEPEOMETPUYECKHX 3aJad U 3a7ad C
IIPaKTUYECKUM COLEPIKAHUEM;

e pasBuTHE UHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEM
oOy4Jarommxcs, I[O3HAaBaTEIbHOM  AKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUUHOCTH MBIIICHHUS;

e (opmupoBaHue GyHKITMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: YMEHUE PACHO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallHsIX M TPU WU3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (HOpMyaupoBaTh HX Ha S3bIKE
TrE€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHE MOJIEIH, IPUMEHATH OCBOCHHBIN
Tr€OMETPUYECKUN ammapar JUisl PELICHHs IMPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KypC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa30oM opraHu3zoBaHHas paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILICHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHEUIIEMY U3YUYECHUIO MIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJy OOy4YEeHUsl, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYalllUXCcsli B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET peuieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  OMNEpUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPKAHU.



OcHoOBHBIE copepxaTenbHble JUHUKM Kypca «['eomerpun» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacupenenssercs He TOJBKO II0 COJAEP)KATEIbHBIM JIMHMSAM, HO M IO ToJaM
oOyueHus Ha YpOBHE CpeIHEro oOLIeEro 00pa3o0BaHuUs.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOCHMsI paboyell MmporpaMMbl, pachpenea€HHBIM 10 ToaaM OOy4eHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHUE TIE€OMETPUUYECKUMHU
MOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH ITOCIEA0BATENIBHO U IOCTYIIATEIBHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, PACIIUPSAS U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a 1Ba rojga ooydenus - 102 yyeOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMONM M IUIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPABHIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/IY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHEM BIIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAY TIOHATHAMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAaHWEM 3aKOHOB JIOTHKH, JIEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh HJI€U, HAIICJICHHbBIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3YyJbTaTbl  PELICHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON PabOThI MPY PENICHUH YICOHBIX 3a7a4; IPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOU
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTUIECKOM 3a/1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBl JTOCTHKECHHS WIM HENOCTHKECHHUS PE3YJbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yria; rpaaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh NOHATUSMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXJIEHUE TEOMETPUUYECKUX BEJIIMYUH M0 00pa3iiam Ui
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl IJI PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOpPMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
II
3 CPUCTIEYTPHOCTS TPAMBIX 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcCHOBHBIE OHSATHS
CTCPEOMETPHUU: TOUYKA, TIPSIMAs,
IJIOCKOCTh, IPOCTPAHCTRO.
[TpaBuia nzobpakeHus Ha
PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapajlieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MMEPCCCKAOIMNCCA
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamMas U mIOCKOCTb

https://m.edsoo.ru/D3VCI7UN4

https://m.edso0.ru/NR6VJIYCGK

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIOIUECS
psiMas U MI0CKOCThb

https://m.edsoo0.ru/O6RNDFAMO

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKITMOHHBIX
yepTekax

https://m.edsoo.ru/KMUQPILLO

HauanpHabie cBenenns o kyoe u
NAPAMUIE, UX PA3BEPTKU U
monenu. CeueHns
MHOTOTPaHHHKOB

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, MX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

https://m.edso0.ru/AMQ3AJ3S5

INousarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

11

12

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnionoxenue
MPSIMBIX B IPOCTPAHCTBE:
NEepEeCcEeKaroIINecs, apauleIbHbIe
U CKpEILMBAIOIINECS IPSIMbIE

[TapautenbHOCTB IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuiebHbIe IIPSMbIE B
IIPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/13A98J679

https://m.edsoo.ru/lUIW8KR5Q

https://m.eds00.ru/CS9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamienbHOCTB IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edso00.ru/PO5J6D23U
[TapannenbHOCTh PSIMOW U
TUTIOCKOCTH
v

14 HIPL € COHATIPABICHIBIMI https://m.edsoo.ru/LLIAVHVBW
CTOpPOHAMHU
v e

15 PO MEARAY TIDANBIMI B https://m.edso00.ru/KGJIM80EUK
MIPOCTPAHCTBE

16 /IO MEALY TIPAMEIMI B https://m.eds00.ru/24L\VWHIVS
MPOCTPAHCTBE
[Tapan 78

17 PAVICIBHOCTS TLIOCKOCTEH https://m.edso0.ru/BUSTQIHZT
napajieIbHbIe TUIOCKOCTH
Croi

18 BOHCTBA ?apmnenbﬂmx https://m.edsoo.ru/OKQQK2ABA
TUTOCKOCTEH
[Ipocreiime NpocTpaHCTBEHHbBIE

19 (burypsl Ha MIOCKOCTH: TETPAdIP, https://m.edso0.ru/MRT13XP79
KyO, mapaienenumnesn

20 [Toctpoenue ceueHuii https://m.edsoo.ru/DI3AX05J8

21 Iloctpoenue ceuennii https://m.edso00.ru/20GC3ZP9P
KonTponbHas padota no teme
HH

22 DIMBIC T IDIOBROCTH B https://m.edsoo.ru/BI405QJEB
npoctpaHcTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMOM U

23 IJIOCKOCTH: TICPIICHINKYJIIPHBIC https://m.edsoo.ru/RN45YBO8R
IpsSIMBbIE B TPOCTPAHCTBE
I1

24 PAMPIC HAPATICHBHAC 1 https://m.eds00.ru/32MXRZDDL

NEPHNCHAUKYIISIPHBIC K ITJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble apasenbHble U

NEPHNCHANKYJIISIPHBIC K ITJIOCKOCTH

https://m.edso0.ru/JPUOTOI3N

26

27

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
HEePIEHAUKYJIPHOHN IIIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

30

Teopema o npsamon
MEPIEeHIUKYJISIPHOM MJIOCKOCTH
Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

https://m.edsoo.ru/81R5KU5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHauKynsp ¥ HAKJIOHHBIE:
paccTositHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 MIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepneHuKymsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edso0.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIIIBl B IPOCTPAHCTBE: YroJl
MEXy IPSAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAL1I

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YroJ1 ABYTPaHHOIO yIia
JIByrpaHHbIN yTOJ, JMHEHHBINA
YTOJ1 AIByTPaHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/ML0ZZYZC7

38

[lepneHqUKyYISIPHOCTD
IJIOCKOCTEN: MPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSM9NH

39

[lepnenquKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
IIEPIEHIUKYJIAPHOCTH JBYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepnenquKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.eds00.ru/TS8OAINH2

41

42

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NIEPIIEHIUKYIIpax

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MepHEeHIUKYISIpax

https://m.eds00.ru/OWG81WDV3

44

KonTponbHas pabota no remam

"[leprieHIMKYIAPHOCTD NPAMBIX U

riockocteil" u "Yribl Mexay
MPSIMBIMU U TUIOCKOCTSIMU"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpu3ma: n-yronpHas npusma;
I'PaHU U OCHOBAHUS NPU3MBI;
IIpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,

MPSAMOYTOJIbHBIN
napajJiesIenuIe]l 1 ero CBOMCTBa

https://m.edsoo.ru/L5FTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edso0.ru/ITCOB1WIO

48

[Inpamua: N-yroapHas
IIApaMUJIa, TPAaHU U OCHOBAHHE
MUpaMU/Ibl; OOKOBAs U MOJTHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHAS U YyCEUEHHAs
nupamuia

https://m.eds00.ru/ATOFX00PA

49

50

HpaBI/IJ'II)HI)IC MHOI'OIrpaHHUKH:
IIOHATHUC ITPABUIIBHOI'O
MHOTOTpaHHUKA; TIPaBUIIbHAS
Mpu3Ma U MpaBuiIbHAS MUPAMHIA;
MpaBWJIbHAS TPEYTOIbHAS
MUpaMU/Ia ¥ MPaBUIbLHBIN
TeTpa’ap; Kyo

[IpencraBieHne o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOeKadIp U UKOCAIP.

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SH02I1DD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHThI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETpUU B TUPAMUIAX,
napajuiesienuneax, NpaBuiIbHbIX
MHOTOTpaHHHKaX
Brruncnenue 31emMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JaroHallu, yrJibl
[Tnomans 60KOBOI MOBEPXHOCTH
U IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 MIPU3MBI, TUTOIAh OCHOBAaHHH, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 O0KOBOW MOBEPXHOCTHU
MPSMOU MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUILHON
54 MIMPaMHM/IbI, TEOpEMA O TUIOIIAIN 1 https://m.edso0.ru/R22FHBG60O
OOKOBOI TOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
55 Konrponbias pabora o Tee 1 https://m.edsoo.ru/VHYNJQMQD
"MHororpaHHuku"
56 [TonsiTue 06 00BEME 1 https://m.edso0.ru/GM1LC394G
57 O0BEM nupamMusl 1 https://m.eds00.ru/B307P8WTC
58 OO0BEM TUPAMHU/TBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM nupamMuIbl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIsI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM pU3MBI 1 https://m.edsoo.ru/B46EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM npU3MBI

https://m.edsoo.ru/FIMOW6KFT

64

65

66

67

KontpossHas paboTa o reme
"O6BEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHuEe, 0600IIEHNE
cHUCTeMaTHu3alis 3HAHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpeHuEe, 0600IIEHNE
cHUCTEMAaTH3als 3HAHHMH.
Brruunciienue paccTosiHUNA: MEXITY
JBYMSI TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JI0 TIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MIPSIMBIMH

HroroBas koHTpoNbHAs paboTa

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

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 06061IeHNE
CHCTEMAaTH3aInsI 3HAaHUH.
Brruucnenue yrios: Mexay
CKPEUIMBAIOIINMHUCS TPSIMBIMH,
MEXy NMPSAMOU U MIIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBHS U3 HUX IPH PELICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3auMHOE PacloiokKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN yroJl, TPaHU ABYIPAaHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MUpaMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METO CIIEJ0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJbI IpHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIroputMaMm, IMNPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHU (QUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIHA YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IMIpUpoJACc u

JKU3HH, paCliO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[TpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJISIMPOBATh pealibHbIe CUTYallMd Ha SI3bIKE TE€OMETPHH, HCCIIEeNIOBATh
MIOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIYy TMpPSMBIMH B IPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapaienenumnen, NpsMOyroibHbIA MapalyIesIeIINUIIe]]
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HI)Ie MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

[IPaBUIBLHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPaMHUIA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJACKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CuMmmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPAHHHUKOB: p&Opa, amaroHanu, yriael Ilmomans
OOKOBOM TMOBEPXHOCTH U TOJHOH TMOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoi
MOBEPXHOCTU W TMOBEPXHOCTU NPaBUIBHOM MNHpPaMUJIbl, TeOpeMa O IUIOMIAIH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTY TUIOMIASIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

HHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
IHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kona

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CPeHEro 0011ero
TpeOoBaHus o0pa3oBaHus

Biagenue meronaMu J10Ka3aTenbCTB, AJITOPUTMAaMM DPEIICHHS 3aaad;
yMeHue (HOpMyIHpOBaThH M ONEPUPOBATH TOHATUSMU: OIpEAeTIeHHE,
aKCHMOMa, TeOopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, I0KA3aTEJIbCTBO,
pPaBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCHOJB30BaTh METOJI MAaTEMaTUYeCKOM WHIYKIUU;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYXKICHUS [PU PpELICHUH 3a1ad,
OLICHUBATh  JIOTMYECKYH0  IPAaBUJIBHOCTb  PACCyKICHUW; YMEHHE
OIEPUPOBATH IOHATHUSAMU: MHOXKECTBO, IIOJAMHOYKECTBO, OIEpaluu Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

amnmapar JJIsg ONIMCAHMS PEAIBHBIX IIPOLECCOB U SABJICHUN U IIPU PEILICHUH

3aJa4, B TOM UHWCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE




OTIEpUPOBATh MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl Pa3sTUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTb Fpa(bBI IIpU pCUHICHUH 3aaa4

YMeHue ornepupoBaTh MOHATUSIMH: HATypaJbHOE YHCIIO, IEJIOE YHUCIIO,
CTEMNEeHb C IEJIBIM MOKa3aTesieM, KOPeHb HaTypalbHOM CTETEeHH, CTEIECHb
C palMOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICUCTBUTEIBHBIM
mokasarenem, JiorapudM YUCIIa, CHHYC, KOCHHYC M TaHIEHC
MPOM3BOJILHOTO YHCJIA, OCTAaTOK I10 MOJYJIO, PAIMOHAIBLHOE YHUCIIO,
UppALIOHATILHOE  YHUCIIO, MHOXECTBAa  HaTypaJbHBIX, LIEJIBIX,
paloHaIbHBIX, JIEUCTBUTENBHBIX UYHCEN, YMEHHUE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIIMK OOIIUNA JCIUTENTh W HaUMEHbIIIEE
oO1iee KpaTHOE, aIrOpUTM EBKIIMIA MpU pPEIIeHUH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMM  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBITIOJIHATh BBIYUCIICHUE 3HAYCHHH W MPeoOpa3oBaHUsS BBIPAXKEHUU CO
CTENEHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallMOHATbHBIX
BBIPQXXCHHI; YMEHHE OIEPUPOBATH IMOHSATUSMU: IOCIEIOBATEIbLHOCTD,
apupmMeTuueckas rporpeccus, reoMeTpruUecKast mporpeccus,
OecKOHEYHO YOBIBaOIlas TeOMeTpUYecKas MpOrpeccusi; YMEHHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEeHHE ONEpUpPOBATh TMOHSATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPsHKEHHBIE KOMITJIEKCHBIC YHCIIAa, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yrcna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (FeoMeTpuyecKas,
TPUTOHOMETpPUYECKass W  aiaredpandeckasi); yMeThb TMPOU3BOAUTH
apudmeTHuecKue ACUCTBUS C KOMIUIEKCHBIMH YHCIaMH; MPUBOAUTH
MpUMEPBl  HCIOJB30BAHHMS  KOMIUIEKCHBIX ~ YHCEN;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2x2 wu  3x3, onpeAenuTenb  MaTpUlbI,

FGOMeTpI/I'-IeCKI/Iﬁ CMBICJT OITPCACIINTEIIA

YMeHue omnepupoBaTh MOHATUSMHU: pallMOHANIBHBIE, UPPALMOHAIBHBIE,
noKa3aTeJbHbIe, CTENEeHHbIe, JorapugMuyecKre, TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YPaBHEHMS,
HEPaBEHCTBA W CHUCTEMBI C IOMOINBIOD PA3NIMYHBIX MPUEMOB; pPEIIATH
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMeTpPOM; IIPUMEHATH

YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUSA MAaTEMaTHYCCKUX




3aJa4 U 3a]]a4 U3 pa3Iu4HbIX 00JacTell HAayKU U pealbHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (GYHKIUS, YETHOCTh (DYHKLIUU,
HNEPUOIMYHOCTD (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKIIMH, MOHOTOHHOCTBH
GbyHKIMH, SKCTpeMyM (YHKIHH, HaUOOJIblIee U HAUMEHbIIee 3HAYCHUS
(GyHKIMU HA TIPOMEXYTKE, HeNpepbIBHAs (YHKIMsS, aCUMIITOTHI rpaduka
byHKIIMY, TIepBasi U BTOpas MPOU3BOJHAS (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nUecKkuii CMBICT TPOM3BOJHOM, NEpBOOOpa3Has, OIpeaeIEHHBIN
UHTETpall; YMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUeE
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, IIPOM3BENEHHS, YacTHOTO U
KOMMO3UIMN (YHKIUI, HAXOAUTh YpaBHEHHE KacaTelbHOU K Tpaduky
(GyHKIMU; yMEHUE HAaXOJUTh TNPOWU3BOAHBIC SJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO MJi HCCIEAOBaHUA (DYHKIIHM,
HAXOJUTh HAWOOJBININE W HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpadvKi MHOTOYJICHOB C KCIIOJIb30BAHHEM ammapara MaTeMaTH4YeCKOro
aHamM3a; TPUMEHATh TPOU3BOJAHYIO JUIsI HAXOXKICHHS HAMITYYIIero
pellieHrs B MPUKIATHBIX, B TOM YHUCJE COIMAIbHO-SKOHOMHYECKUX H
bu3MYeCcKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTErpajia; MPUBOJIUTH MPUMEPbl MaTEMaTHYECKOTO MOAETUPOBAHMS C

OMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMenue onepupoBaTb NOHATUAMU: Tpaduk GyHKIUM, oOpaTHas
GyHKLUSA, KOMIO3UIUS (YHKUUH, JTUHEWHas (yHKUIMSA, KBaJpaTHYHAS
byHKIMS, panuoHanbHas byHKIMS, CTEICHHAas byHKIHS,
TpUrOHOMETpUUYeckre  (QyHKIMHM, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3zaTeNbHas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKU H3yYEHHBIX (YHKUIUN, BBIIOJIHATH IMpeoOpa3zoBaHus
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIS U3YYEHUS TPOLIECCOB U
3aBUCUMOCTEH, NMPHU pelIeHUH 337ay U3 APYrHX Y4eOHBIX NMPEIMETOB U
3aJa4 U3 peaibHOM KU3HU; BhIpaXaThb (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHusl ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

VYMeHHe pemaTh TEKCTOBBIE 3a/layd pa3HbIX THUIIOB (B TOM 4YHCJE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 33J]a4i U3 00JIACTH YIPABICHUS TUYHBIMU U CEMEHHBIMH

(dbuHaHCaAMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX




CHUCTEMBI II0 YCJIIOBHIO 3aaa4dM, HCCICAOBATH IMOJYUYCHHOC PCHICHUC H
OLCHUBATh HpaB[[OHO,HO6HOCTB pe3yabTaTOB; YMCHHUC MOICIUPOBATDH
p€alIbHBIC CUTyalMHM Ha A3BIKE MATCMATHUKH, COCTABJIATH BBIPAXKCHMA,
YpaBHCHHA, HCPABCHCTBA W HUX CHUCTCMbBI IO YCIOBHIO 3aJadvu,
HCCIICA0BATh IIOCTPOCHHBIC MOJCIM C HCIIOJIB30BAHHUEM  alllapara

anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpEAHEE apuPMETHIECKOE, MEIaHa,
HauOoJblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; YMEHHE W3BIIEKaTh,
UHTEPIPETHPOBATh MH(MOPMAIIMIO, TPEJCTABICHHYIO B TalOnuIax, Ha
qUarpammax, rpadukax, OTpakarolyr0 CBOWCTBA PealbHBIX MTPOIECCOB
SBIICHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIBIO TAOJHUIl U TUATPaAMM;
WCCJIEI0OBATh CTAaTHUCTHUYECKUE JaHHBIC, B TOM YHCIE C IMPUMEHEHUEM
rpadUyecKkuXx METOJOB U  DIEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCJIEI0BaTh COBMECTHbIE HAONIOACHMUS C IOMOILBIO JAHUarpaMm

paccerBaHMsI U JTMHEHHOHN perpeccuu

YMeHue ornepupoBarh IOHATHSAMU: CIYYaWHBIM ONBIT W CIy4ailiHOE
COOBITHE, BEPOATHOCTh CIYyYaWHOTO COOBITHSI; YMEHHE BBIUUCIATH
BEPOATHOCTh C HCHOJB30BAaHUEM TpadUUECKUX METOJOB; MPUMEHATH
(GOpMyJIBI CIIOKEHUST M YMHOXEHHUS BEPOATHOCTEH, (opmyny MOJHOU
BEpOATHOCTH, popmyny bepHymnu, komOuHaTOpHBIE (HaKTHl U POPMYIIBL;
OIICHUBATH BEPOATHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEPUPOBATH
MOHATUSMU: CIy4yalHasi BeEJIMYMHA, PACHPEACIIEHUE BEPOATHOCTEM,
MaTeMaTUYECKOEe OXUIAHHUE, AUCIEPCUS] W CTaHAAPTHOE OTKJIOHEHHE
CIy4aifHOH BeNWYHMHBI, (YHKIUKA pacupeneeHuss U  IJIOTHOCTH
PaBHOMEPHOTO, TOKA3aTE€IbHOTO M HOPMAJIBHOTO paCIpEEIICHHI;
YMEHHME HCIOJIb30BaTh CBOMCTBA HW3YYEHHBIX pPaCIpEIEICHUN s
pelIeHusT 3a/a4d; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE NPUBOAUTH TPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIUX YHCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJIEHUSAX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUECTAHUE, NIEPECTAHOBKA,
YUCJIO COYETaHWM, YHCIIO TepecTaHOBOK; OmHOM HproTOHA; yMeHme
MPUMEHSITh KOMOMHATOPHBIC (DAaKTHI M PACCYKICHUS ISl PEIICHUS 3a7a4;
OIICHUBATh BEPOATHOCTH peanbHbIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH MIOJYYCHHBIN PE3YJILTAT

VYmMmenue OIICpHUPOBATH IMOHATHAMHK: TOYKa, IIpsaMasd, IIJIOCKOCTb,
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IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYHMHA YyIJA, IUIOCKUHA  yroll,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IIPSMBIE,
[apaJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX U IUIOCKOCTEH, Yroil
MEXIY MNPSMBIMH, YrOJI MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKHU O IJIOCKOCTH, PACCTOSHHUE MEXIY
IIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHUE HUCIIOIb30BATh IIPH
peLIeHUH 3aJa4 U3y4eHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpA; CTPOHUTH
MaTEMaTUYECKUE MOJENHM C IOMOILIBIO TI'€OMETPUUYECKUX IOHATHH U

BCJIMYHMH, pCIIaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUC 3aJa4u

YMeHne onepupoBaTh MOHATHSAMHE: IDIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPaBWIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, TapajuieNienunena, Npu3Ma, NupaMmuna, (Gurypa W TOBEPXHOCTH
BpallleH!s], LWIMHAP, KOHYC, IIap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTH THPAMH[BI, TPU3MBIL, KOHYyCa, IMIMHApa, 00BEM KyoOa,
HPSIMOYTOJBHOTO Tapajjieenuena, MTUPaMHIbl, MPH3MBI, MIHHIPA,
KOHYycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS] KOHyCa W IMIUHIPA,
napajjielibHble OCH WM OCHOBaHMIO, CEUYEHHME Ilapa, IJIOCKOCTbD,
Kacaromasicss cepsl, NUIMHIPA, KOHYCa; yMEHHE CTPOWTH CEUYCHHE
MHOT'OIpaHHHKA, U300pakaTh MHOTOI'PAaHHHUKH, (UTYpBl U MOBEPXHOCTH
BPAIICHHS, UX CEUYEHUS, B TOM YHCIIE C TIOMOUIBIO 3JIEKTPOHHBIX CPECTB;
YMEHUE MPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(bopMyIHpOBaThH OMpEeNIeHUs] U3y9aeMbIX (PUTYp, BBIIBUTATh THITOTE3HI
0 CBOMCTBax M NpH3HAKaX reOMETpUYECKUX (Uryp, 0OOCHOBBIBATh WU
OTpoBepraTh MWX; YMEHHE TMPOBOAWUTH KiaccuuKamuoo Quryp 1o
pa3NMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS

YMeHne OIICpHUPOBATH ITOHATUSAMMU: ABMXXCHUC B IIPOCTPAHCTBE,
napajieNbHbld MepeHoCc, CUMMETPHs Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMO0a00Us, MOJO0OHBIE (GUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXWUTEKTYpe; HCIIOJIb30BATh TI'€OMETPUYECKHE OTHOIICHUS
npu pemiCHUN 3aJad; HAXOAUTb T'COMCTPUYCCKHUC BCIMYHHbI (IIJ'II/IHa,
yroj, IUIomanas, O0bEM) TPH peIIeHUH 3a7ad W3 JAPYruX ydeOHBIX
npeaMeToB U U3 peaJIBHOI\/'I JKU3HH; YMCHUC BBIYUCIIATL TCOMETPUICCKUC

BEIIMYUHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, IUIOMIAL TOBEPXHOCTH),




UCIOJNIBb3YSl M3Y4YeHHbIE (DOPMYJIBI M METONbI, B TOM YHCJE: IUIOIIAAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChEpHL;
00BbEM Ky0Oa, HPSAMOYTOJIBHOTO Mapajulesienurea, MUpaMUIbl, TPU3MBI,
IIMHIPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp
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VYmenue OIICpHUPOBATH IIOHATUAMU: IIPAMOYI'OJIBHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BGKTOpHHﬁ n KOOp,I[I/IHaTHHﬁ METO
A1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JPpYIrux y‘-IGGHI)IX

npeaMcETOB

13

VYMeHue BbIOMpaTh MNOAXOASIIMM MeTOJN Ui pelleHHus 3allauu;
IIOHUMAHNE 3HAYMMOCTHM MAaTeMaTUKH B HW3YYEHUU I[PUPOJHBIX H
OOIIECTBEHHBIX IPOLECCOB M  SBJIEHHUH; yMEHHE pacIO3HABATh
IIPOSIBJICHUE 3AaKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOJMTH
IpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHMCKOM M MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  uuciaa. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IIPOLICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHBIE BRIYMCIICHUS, TPaBUJIa OKPYTJICHHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxienne HanOOJIbIIEro U HaUMEHbILEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






