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MNOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yueOHoro kypca «l'eomerpus» 06a30BOro ypoBHS JJs
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe @DeaepaibHOrO
roCyapCTBEHHOTO0 00pa30BaTEIBLHOTO CTaHAApTa CpPelHero oduiero oOpazoBaHus,
C y4Y€TOM  COBPEMEHHBIX MHPOBBIX  TpeOOBaHMI, MPEABIBIIEMBIX K
MaTeMaTHYecKOMy 0Opa3oBaHUIO, W TpaJuluil poccuiickoro 00pa3oBaHus.
Peanuzauus nporpaMmbl 00ecreYMBaEeT OBJIAJACHHE KIIFOUEBBIMU KOMIIETEHIUSIMH,
COCTABJISIIOIIMMHM OCHOBY JUISi CAaMOPAa3BUTHS M HENPEpPHIBHOTO 0O0pa3oBaHus,
[EJIOCTHOCTh  OOIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOUTUXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca TEOMETpUM Ha YPOBHE CpPEAHEro OOIIero
oOpa3zoBanusi OOYyCIIOBIIEHA TPAKTUYECKOW 3HAYUMOCTHIO METANpPEAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOy4YEHHUSI T€OMETPUM B HANPaBICHUU JIMUHOCTHOTO
pa3BuTus oOyuawmmuxcs, GopMupoBaHus (YHKIIMOHATBLHOW MaTeMaTHUeCKOM
IrPaMOTHOCTH, M3YUYEHUsI IPYTHUX yYeOHBIX AUCHMIUIMH. Pa3Butne y oOydarommxcs
NPaBUWIBHBIX MPEACTaBICHUI O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPHUUECKHUX
aOCTpaKIMii, COOTHOIIEHUU PEATHHOTO M WICATBLHOTO, XapakTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SABIEHUM M MPOLECCOB pPEAILHOTO MHpa, MECTE
T€OMETPUU B CHUCTEME HayK U POJIM MAaTeMaTHUe€CKOT0 MOJETHUPOBAHUS B HAYUYHOM
MO3HAHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yYaluxcsi, a TaKXKe KaueCTB MBIIUJICHHUS, HEOOXOMUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomerpust siBisieTcs OJHUM u3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero 00pa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXHOCTh M3YYCHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAy4YHOU! HANpaBiIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUieHHe, (GopMHUpyeMoOe MpU HM3YyUYeHHH OOyYarolIUMHUCS
MOHATUIUHBIX OCHOB T€OMETPUHU U TIOCTPOSHUU LEMOYKHU JIOTHUECKUX yTBEPKIACHHMA
B XOJI¢ PCIICHUS TEeOMETPUYECKUX 3aJad, YMEHHE BBIIBHraTh U OIPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO WCIONIb3YIOTCA MPU PEIICHUH 3aJlad eCTECTBEHHO-
HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (HU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb BO
BCEX OOJacTAX nesATenbHOCTH uenoBeka. OpHeHTanusi YeloBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COoIMalbHOrO ObITHS, (dopMa
OTPAXKEHHUSI OKPYXKAIIIET0 MHUPA, YCIOBHE YCICIIHOTO TMO3HAHHWSI U AKTUBHOTO
npeoOpa3oBaHusi  jAeicTBUTeNbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAUHSET pa3Hble BHUJbI y4eOHOW M TPYIOBOM JEATEIbHOCTH,



SBJSICTCA OJHUM M3 TPOQPECCHOHATBHO BAXKHBIX KAYECTB, IMOITOMY aKTyallbHa
3amaya (OPMHUPOBAHUA Yy OOYYArONIUXCS TPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTA OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MNOJATOTOBKE K MPAKTUYECKON JESATETLHOCTH [0 MHOTHM HampaBJICHUSIM.

[lens ocBoeHus mporpammbl yueOHOTO Kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 0Oy4eHus — o0meoOpa3zoBaTeibHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcst  4yepe3  oOecleueHue  BO3MOXKHOCTH  TNPUOOpETeHuss |
UCTOJIb30BAHUS  CHCTEMAaTUYECKUX TEOMETPUYECKUX 3HAHWM U JACHCTBUA,
CHEeU(PUIHBIX TEOMETPHUH, BOBMOXKHOCTU YCIIEUTHOTO MPOJIOIKEHUSI 00pa3oBaHus
0 CMEUUATbHOCTSAM, HE CBSI3aHHBIM C MPUKJIAJAHBIM HCIOJIb30BAaHUEM F€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpPOBHE MpeaHA3HAYEHA IS
00yYarmuXcs CpeIHeN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHMA
Ha YpOBHE OCHOBHOrO o0Imiero oopaszoBanus. Takum oOpazom, oOydaroniuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHBIC
co crneuudukoil TeoMETpUM U HEOOXOJMMbIC [Ji KU3HK B COBPEMEHHOM
obmectBe. Kpome 3TOT0, OHM MMEIOT BO3MOKHOCTH HM3YYUTh T€OMETPHUIO Ooiiee
ry0OKO, €CIW B JajJbHEHIIEeM BO3HHKHET HEOOXOJAMMOCTh B TEOMETPHUUYECKHX
3HAHUAX B MPO(HECCUOHATHLHOMN NESITEILHOCTH.

JlocTwkeHHe 1eTd OCBOEHHUS TPOTpaMMbl O00OECIeUMBACTCA PEUICHUEM
COOTBETCTBYIOIIMX  3anad. [IpuopuTeTHBIMH  3aJadyaMH  OCBOEHHMS  Kypca
«I"'eomerpumn» Ha 6a30BOM ypoBHe B 10—11 kaccax sIBISIIOTCS:

e (¢opmMupoBaHHE TPEICTABICHUS O TIEOMETPUM KaK dYacTH MHUPOBOU

KyJbTYypPBl M OCO3HAHHE €€ B3aUMOCBS3U C OKPYIKAIOIIUM MHUPOM;

e (opmMupOBaHUE TMPEJCTABICHUS O MHOTOIPAHHUMKAX M TelaxX BpalleHUs
KaK O BOXHEHMIIUX MATEeMaTUYECKUX MOJIENSAX, MO3BOJSIONINX OMUCHIBATH
Y U3y4YaTh Pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHMEe yMEHHS pacro3HaBaTh HA YepTeXKax, MOJCISIX U B
peaTbHOM MHUpPE MHOTOTPAHHUKU U TeJia BPAICHUS;

e OBJIQJICHHE METOJaMH PELIeHHs 33Ja4 Ha MOCTPOCHHUS Ha M300paKeHUSAX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmMuUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHITUSIMH O
MHOTOTpaHHHUKAaX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBNAJICHWE  aNTOPUTMAMHU  pEIIEHWS  OCHOBHBIX  THIOB  3a7ady;
dbopMupoBaHHEe yYMEHHMS TMPOBOJUTH  HECIOXKHBIE JIOKa3aTelbHbIC
paccyKIeHHs B XOJE pEIIeHUS CTEPEOMETPUYECKHX 3aJady M 3ajJad C
MPAKTHYECKAM COJICpIKAHUEM;

e pasBHTHE WHTEIUJIEKTY AJTbHBIX " TBOPYECKHUX criocoOHocTElH
oOyuamwIuxcs, IO03HABATEIbHOM  aKTMBHOCTH,  MCCIEH0BATEIbCKHUX
YMEHUN, KPUTUUHOCTH MBIILJICHUS,



e (¢opmupoBaHue byHKIMOHATBHO N TPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHUE  pAClO3HABATh  MPOSIBICHUS  T'€OMETPUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX JKHU3HEHHBIX
CUTyallUAX WU MPU U3YYEHUHM JIPYTHX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEM M 3aKOHOMEpHOCTeH, (QopMylnpoBaTh HX Ha S3bIKE
rE€OMETPUN U CO31aBAaThb F'€OMETPUUYECKUE MOJEIH, IPUMEHITh OCBOEHHBIN
F€OMETPUYECKUM armapar Juisl PELICHHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, IHTEPIPETUPOBATh U OLICHUBATh MOJYUECHHBIE PE3yIbTAThI

OTAUYUTENbHOM OCOOCHHOCTHIO TIPOTPAMMBbI SIBISETCS BKIIOUEHHE B KYpC
CTEPEOMETPHUM B HAYale €ro M3y4yeHHs 3aJad, pEIIaeMblX Ha YpPOBHE
UHTYUTUBHOTO TO3HAHUS, U ONpeNeIEéHHbIM 00pa3oM OpraHM30BaHHasi padoTa Hajl
HUMH, 4YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIIEHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUECHHIO MTPEAMETA.

[Ipennourenne OTAAETCS HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHusi, TO
€CTh TEOPETHUYECKUE 3HAHMS UMEIOT B CBOEHM OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON NEATENIbHOCTH. Pa3BHUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yyaluxcsa B Kypce CTEpEOMETPUM MNPOBOJAUTCA 32 CYET pEHIeHUs 3a7ad Ha
CO3/aHHE  TPOCTPAHCTBEHHBIX  00Opa3oB M  3aJad Ha  OIEpUPOBAHHE
NpOCTpaHCTBEHHbIMU oOOpa3amu. Coznanue oOpas3a MPOBOJIUTCA C OMOPOM Ha
HAIJISIHOCTh, a ONepHpOBaHME 00pa3oM — B YCIOBHUSX OTBJICUECHUS OT
HaTJISIAHOCTH, MBICIICHHOTO U3MEHEHUSI €r0 UCXOJIHOTO COAECp KaHUs.

OcHOBHBIE cojepkaTenbHble TUHUU Kypca «l'eometpum» B 10—11 kiaccax:
«MmuororpanHukn», «IIpsiMble U IITIOCKOCTU B MPOCTPAHCTBE», « Tena BpaleHus»,
«BekTopsl U KOOpAMHATHI B POCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHHM
pacrpenensercss He TOJbKO IO COAEPXKATEAbHBIM JIMHUSAM, HO W IO TOJaM
00y4eHusI Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yjibTaTaM
OCBOEHHUS pabodyell mporpaMMbl, paclpeAci€éHHBIM TI0 TrojaM oOyueHus,
CTPYKTYpUpPOBaHO TakuM o0O0Opa3oM, UTOObI OBJIAJICHHE TE€OMETPUUYECKUMHU
MNOHATHSIMHA ¥ HABBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATEIbHO U MOCTYNAaTENIbHO, C
COOJII0JICHHEM TPUHIIMIIA TTPEEMCTBEHHOCTH, YTOObl HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKMX NpPEACTABICHUNA OOYyYarolIUXCs, pacliupsis U
yray0ssist €€, 00pasyst IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoauTcs 2 4aca B HeAento B 10 kinacce — 68 yacos
u 2 4daca B Hemento B 11 kimacce- 68 gacoB, Bcero 3a qBa roja oOydenus - 136
y4eOHBIX 4acoB.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpssMbIe U VIOCKOCTH B IMPOCTPAaHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMbIX B NPOCTPAHCTBE: IEPECEKAOLIUECS,
NapajuleJIbHbIE Y CKpeluBarolmuecs ImnpsMmble. IlapannenbHOCTh NPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: INApPAJJICIIbHBIE TIPSAMBIE B  IIPOCTPAHCTBE;
NMapajuIeIbHOCTh TPEX NPSAMBIX; MNapaICIbHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YTOJ MEKAY IMPAMBIMH B THPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: rapaJjeibHble IJIOCKOCTH; CBOMCTBA
napajuienbHbIX  IwiockocTeil. Ilpocteiliine mnpocTpaHCTBEeHHbIE (QUIYpHI  Ha
IUIOCKOCTH: TETPa3Jip, KyO, napajiesenumes; IoOCTPOCHUE CEUECHUN.

[lepnieHINKYISAPHOCTh NMPSIMOU M INIOCKOCTH: NEPIECHINUKYJISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, TMpPsSMbIC TMApPAJUICIbHBIE W MNEPHEHAUKYISAPHbIE K IUIOCKOCTH,
MIPU3HAK TEPICHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpEMa O NPAMOU
NEPIICHAUKYJISIPHOW IUIOCKOCTH. YIUVIBI B IMPOCTPAHCTBE: YIOJI MEXAY IPAMOU U
IUDIOCKOCTBIO;  JABYIPAHHBIM  yIOJI, JIMHEMHBIA YTOJ  JIBYI'PAHHOIO  yIJa.
[IeprieHauKyAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSIHUE
OT  OpsMOW 110  IUIOCKOCTH,  MHpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[lepnieHIUKYNSAPHOCTh  IUIOCKOCTEM:  MPHU3HAK  IEPIEHIUKYJSPHOCTH  JBYX
IJIOCKOCTEN. TeopeMa 0 TpEX MEPICHAUKYISAPaXx.

MHoOrorpaHHMKH

[IoHsITHE MHOTOTpPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBITYKJIbIE
Y HEBBIIIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpaHHuKa. IIpusma: n-yromapHas
npu3Ma; TPAaHU U OCHOBAHUS MPU3MBI; NpsiMasi U HaKJIOHHas NpU3Mbl; OOKOBasl U
MOJTHAS MTOBEPXHOCTH IIPU3MBL. [Tapannenenunen, IIPSMOYTOJIbHBIN
napajuiesienuies U ero cpoucrsa. [lupammupa: n-yronpHas mnvpamMuia, T'paHUd H
OCHOBaHHME MUPaMHUJIbI; OOKOBAsl M MOJIHASI MOBEPXHOCTh MUPAMUJIbL; IPABUIbHAS U
yCeu€HHas nMpamuja. OJEMEHTbl npu3Mbl U nupamuabl. [IpaBunbHble
MHOTOTPAHHMKU: TOHATHE IPABWIBHOTO MHOTOTPAaHHHKA; NpPaBUJIbHAS IpHU3Ma U
IpaBWIbHAs NHUPaMHAA; IPaBUWIbHAsA TPEYTOJIbHAS MHUpPAMUIA W NPABWIbHbBIN
tetpadap; kyO. IlpencraBieHne o mNpPaBWIBHBIX MHOTOTPAHHMKAX: OKTadap,
noaeka’ap v uxkocasap. CeueHns Npus3Mbl U MAPAMUJIBL

CuMmMmeTpus B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOM,
IUIOCKOCTH.  JJIEMEHThl CUMMETPUM B  TNHUpaMUJax, nNapauienenunenax,
MIPaBUIbHBIX MHOTOTPAHHUKAX.



Bobuncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JauaroHaiu, YIJIbL
[Inomane OOKOBOW MOBEPXHOCTH W TMOJHOW MMOBEPXHOCTH TMPSMOW TPHU3MBI,
IUIOIIAJIb OCHOBAHWI, Teopema O OOKOBOMl NOBEPXHOCTH MPSMOM IPU3MBL
[Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBWIBHOM MUPAMMIBI,
TeopeMa O TIUIomaan Yyceu€éHHoW mnmpamuasl. I[loustne o0 o0BEMe. OO0BEM
MPaMHUJBL, IPU3MBI.

ITonoOHble Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOLAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOI0OHBIX TEJ.

11 KJIACC

Tena Bpamenust

[unueapuyeckas IIOBEPXHOCTb, obOpasytouiue LWIUHAPUYECKON
NOBEPXHOCTH, OCh UWIMHAPHUYECKOW mnoBepxHOcTU. LlunuHap: ocHoBaHus u
OOKOBasi IMOBEPXHOCTh, OOpa3zyromias M OCh; IUIONAAb OOKOBOM M TOJHOU
HOBEPXHOCTH.

KoHnyeckass moBepXHOCTh, 00pa3yrollue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKON moBepXxHOCTH. KOHyC: ocHOBaHMe W BepllnHA, 00pa3youas
U OCh;, IUIOMAAh OOKOBOM M TIOJTHOW TIOBEPXHOCTU. YCEUEHHBIA KOHYC:
00pa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAasi MOBEPXHOCTb.

Cdhepa u map: ueHTp, paguyc, AUaMeTp; IUIOIIA/b MOBEPXHOCTH CQEpHL.
Bzaumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
oMb cepol.

N300pakeHue Ten BpalieHus Ha MI0CKOoCTH. Pa3BépTka mMnmHapa U KOHYyca.

KoMmOuHanmu Tenm  BpallleHMss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONHMCaHHBIM 0KOJO0 cdepbl; cdepa, BOKMCAHHAS B MHOTOTPAHHUK, WIU TelO
BpalleHUsl.

[TonsiTe 00 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
NpsIMOYTOJILHOTO Tapajuienenunena M ciuenctsus u3 He€. OO0BbEM IMIMHApA,
koHyca. O0BEM 1mIapa u wiomaab cepol.

[lono6ubie Tena B mpocTpancTBe. COOTHOUIGHUST MEXKIY IUIOMIAIIMU
NOBEpPXHOCTEH, 00bEMaMU MOI0OHBIX TeJ.

Cevyennss umnuHApa (mapajjeabHO W NEPHEHIUKYJISIPHO OCH), CEUCHHUs
KOHyca (mapajjeilbHO€ OCHOBAaHMIO M TNPOXOJsIlee Yepe3 BEpLIMHY), CEYEHUs
mapa.

BekTopbl M KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpaHcTBe. CI0KEHUE U BRIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pasimoxxkenue BeKTopa mo TpEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IPUMEHEHHEM T[paBWI JEUCTBUM ¢ BekTtopaMu. IIpsiMoyrosnpHas cucrema



KoopauHat B 1npocrtpaHcTBe. Koopaunatel Bekropa. [Ipocreiimme 3amaun B
KOOpJAMHATax. YTros Mexay Bekropamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexay NpsIMBIMH M IUIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUHA ICOMETPUYECKUX 3a]ay.



INVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yibTaThl OCBOEHUS MPOTPaMMbl Y4eOHOTO MpeaMera
«Maremarnkay XapakTepHU3yOTCs:

I'paxknanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YJArOMIErocss KaKk akKTUBHOTO
U OTBETCTBEHHOTO YJIEHa POCCHICKOTO o0O0IecTBa, MpeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAX (PYHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opolenyp TpaxIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI W Ip.), YMEHHUEM
B3aUMO/JICCTBOBATh C COIMAIbHBIMU HWHCTUTYyTaMU B COOTBETCTBUM C MX
GYHKIMSIMU 1 Ha3HAYCHHUEM.

IIaTproTHYecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKON MACHTUYHOCTH, YBAKECHUS K
IIPOLUIOMY M HACTOSIIEMY POCCHHCKON MaT€MaTUKH, LICHHOCTHBIM OTHOIIEHHUEM K
TOCTHXKEHUSAM POCCHUMCKUX MATEMATHKOB M POCCHUHMCKOW MaTeMaTUYECKOW IIKOJIBI,
K WCIOJb30BAaHUIO ITHX JOCTIDKEHUH B JPYTUX HayKax, TEXHOJOTHUAX, chepax
SKOHOMHUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM Y XOBHBIX LIEHHOCTEN POCCUICKOTO Hapoja;
cOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C NPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKU U JESTEIbHOCTBIO
y4E€HOT0; OCO3HAHUEM JIUYHOTO BKJIa/la B TIOCTPOCHUE YCTOMYMUBOTO Oy ayIIEro.

JcTeTn4ecKoe BOCIHUTAHUE:

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYAs SCTETUKY MaTEMaTH4YECKUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3aj1a4, pelIeHUH, pacCyXAEHUM;
BOCIIPUMMYMBOCTBIO K MATEMATHYECKUM aCIEKTaM Pa3jWYHbIX BUJOB UCKYCCTBA.

du3uyeckoe BOCIMTAHHE:

chOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEeMaTUYECKUE 3HAHUA B
UHTEepecax 37J0pOBOTO M 0€30MacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3J0pOBBIO (3M0pOBOE MHUTaHWE, COATaHCHPOBAHHBIA PEXUM 3aHATHU H

OT/bIXA, peryJsipHas buzndeckas AKTUBHOCTD ); ($bU3UIECKOro
COBEPIIIEHCTBOBAHMS, npu 3aHATHUAX CIIOPTUBHO-0370POBUTEITHHOM
NS TENIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM LIEHHOCTHU TPYIOJIIOOMS; UHTEPECOM K
pa3nuuHbiM  cpepaM  NpOoQEecCHOHATbHOW  ACSTENbHOCTH,  CBSI3AHHBIM  C
MaTeMaTHKOW M e€ MPUIOKEHUSIMU, YMEHHEM COBEpINaTh OCO3HAHHBIA BHIOOD
Oynymelr mpodecCuM ¢ pPeaTu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TUIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTHIO K  MAaTeMaTHuyeCKOMY OOpa3oBaHUIO W
caM000pa30BaHMI0O HA TPOTSKEHUM BCEH >KU3HHM, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIIEHUU NMPAKTUYECKUX 3aJ1a4 MAaTEeMaTUYE€CKOW HANPaBJICHHOCTH.

JKO0JIOTHYECKOEe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJOTMUYECKOW KYyJIbTYphl, MOHUMAHUEM BIIUSHUS
COLMAIIbHO-3KOHOMHMUYECKUX IPOILECCOB HA COCTOSIHUE NMPUPOJHOW U COLMAIBHOMN
Cpenbl, OCO3HAaHMEM [IOOAJBbHOTO  XapakTepa SKOJOIMYECKMX MpoOlieM;
OpUEHTAIIMEN HAa NPUMEHEHUE MAaTEMAaTHYECKUX 3HAHWM [JIsl pEIIeHUs 3a71ad B
obylacT  OKpyXaroled cpefpl, IUIAaHUPOBAaHUS TOCTYIIKOB W OLEHKH HX
BO3MOHBIX ITOCIEICTBUAN JUJISI OKPYKAIOIIEU CPEIBL.

IleHHOCTH HAYYHOI'O MO3HAHUA:

c(hOPMHUPOBAHHOCTHEIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH ©  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHHEM
MaTeMaTUYecKOd HayKu Kak cdepbl 4Yel0BEYECKOW MAEesTEeTbHOCTH, JTaloB €&
pa3BUTUS M 3HAYUMOCTH JJI1 Pa3BUTUS LMBWIHW3ALMAH;, OBJIAJCHUEM S3BIKOM
MAaTeMaTUKH M MaTEMAaTHYECKOM KyJbTypOM KaK CpPEACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBI) OCYILIECTBJISATh MPOEKTHYIO M HCCIEIOBATENBCKYIO JESITEIBHOCTD
VHJUBUAYAJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCS OBJIQJICHUEM YHHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvHwvle  Oeticmeus,  obecnedusaom
Gopmuposanue 60a306blX KOSHUMUBHBIX NPOYECCO8 00yYarowuxcs (oceoenue
Memoo08  NO3HAHUA — OKpyycawmoujeeo  Mupda,  NpUMeHeHue  J102UYeCcKUux,
uccneo0o8amenbcKux onepayutl, ymeHut pabomamso ¢ ungopmayueti).

ba3oBblie jornueckue aeicTBUA:

e BBIIBIATh M XapaKTEPU30BATH CYIICCTBEHHBIC MPU3HAKA MATEMaTHYCCKHX
00BEKTOB, TOHATHI, OTHOIICHUH MEXKIy MOHATUAMU; (HOpMyITUpOBATH
OTIpeJICNICHNs]  TOHATHM;,  yCTaHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIIMKM, OCHOBAHHUS i1 OOOOIIEHUS W CpaBHEHUS, KPUTECPUU
MPOBOJUMOTO aHATU3A;

e BOCIPUHMMATH, (OPMYJIHPOBATH W  MNPeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAWTEIbHBIC W OTPUIATEIbHBIC, €AWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIIBIATH  MaTCMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
npoTHBOpeYMss B (akTax, JaHHBIX, HAONIOACHUAX U YTBEPXKICHUAX;



npejiaraTh ~ KpUTEpUM  JJIs  BBISIBJIGHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUMNA;

e JI€NIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUCHUN 0 aHAJIOTHUH,

e TPOBOJIUTH CaMOCTOSITETLHO JI0Ka3aTenbCcTBa MaTeMaTUYeCKUX
yTBEpKJIeHU# (MpsSiMble U OT MPOTHUBHOTO), BBHICTPAWBATH aAPTyMEHTAIIHIO,
NPUBOJUTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUSI U BBIBOJIBL;

e BBIOUpaTh croco® pemnieHus: ydyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEIIEHUs, BBIOMpaTh HauboIee MNOAXOIAIUNA C Y4ETOM
CaMOCTOSITEILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue J1eiicTBUSA:

e HCIOJB30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKUI WHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOpEUHE, NpodieMy,
yCTaHaBJIMBaTh  HCKOMOE€ W  JaHHOe, (OpMHUpPOBATH  TUIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3HIINIO, MHEHHE;

e TPOBOJWTH CaMOCTOSITETLHO CIUTaHUPOBAHHBIN HKCIEPHUMEHT,
UCCIICIOBAaHUE II0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTreMaTu4ecKoro
00beKTa, SBJICHMS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIy
00beKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

e CAMOCTOSITENIbHO (OPMYIUPOBATH 00OOIIEHHUS U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIONCHUS, WCCIICIOBaHMs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB M 0000IICHUIA,

e TMPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IpOIECCa, a TaKXKE BBIIBUTrATh
MPEANOJIONKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

e BBIIBIATH AepUIMTHl MHPOpPMAINH, NAHHBIX, HEOOXOIWMBIX NJIS OTBETA
Ha BOTIPOC U JIsl pEIICHUs 3a/1a4u;

e BbpIOMpaTh  WHPOPMALMIO W3  HMCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WH(POPMAIHUIO
pPa3IUYHBIX BUIOB U (hOPM MPECTABICHUS;

e CTPYKTYpHUPOBaTh WH(GOPMAINIO, TIPEACTABIIATL €€ B pa3IudHbIX (opMax,
WTIOCTPUPOBATH rpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMaIuu o CaMOCTOSITEILHO
chOopMyTUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAmueHwle  Oelicmgus, 00Oecneyusam

chopmuposanHoCmsb COYUANbHBIX HABLIKOB 00YUAOUUXCSL.

OO0uienue:



BOCIIpUHUMATh W (QOPMYJHUPOBaTh CYXKJIEHHUS B COOTBETCTBUH C
YCIOBUSMU U MENSIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJ/Iy pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIA pe3yJbTarT;

B X0Jie 0OCY>KJIeHHUs 33]1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKIAEMON TEMBI,
npoOJIeMBbl, penaeMoil 3ajaun, BBHICKa3bIBaTh W], HAIICIICHHBIC HA TIOMCK
PEIICHUS; COTMOCTAaBIATh CBOM CYXICHHS C CYXISHHSIMH OPYTHX
YYaCTHHKOB Juajiora, OOHApyXUBaTh pa3IMuue U CXOJICTBO TO3UIUI; B
KOppEeKTHOU opme HopMyITHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS,
MIPEACTABIIAThH pe3yibTaTbl  pelIeHus  3aJadd,  JKCIEPUMEHTA,
UCCIIeIOBaHMsI,  MPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YUETOM 3aj1a4 MPE3ECHTAIIMN U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHn4ecTBO:

3)

MOHMMATh W HUCTHOJB30BaTh  MPEUMYIIECTBA  KOMAHIAHOW  H
WHAUBUAYAIBHON paOOThI MPU PEIICHUU YUEOHBIX 3a7a4; IPUHUMATh 1IeJb
COBMECTHOW JI€ATETbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOM
paboThI, pacrpenenaTh BUIbl padOT, 1OTOBAPUBATHCS, 00CYKAaTh MPOIIEeCC
U pe3yabTar paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B TPYMNIOBBIX GopMax padoThl (00CYykaeHNSI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMbD» W WHBIE); BBIIOJHITH CBOIO YacTh pabOTHl U
KOOPJMHUPOBATh CBOM JICHCTBUS C JPYTUMHU WICHAMHU KOMAH/IBI;
OIICHMBATh KayeCTBO CBOETO BKJIaja B OOIIMA MPOIYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

Yuusepcanonvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusanus:

COCTAaBJISITH IJIaH, aJITOPUTM PEIIEHUS 3a7a4M, BEIOUpaATh CIOCO0 perIeHHs
C Y4€TOM MMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C yYETOM HOBOM
uHbOpMaLIUK.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM I[IO3HABATEIbHOW pe(diaeKkcMH KaKk OCO3HAHHA
COBEPIIAEMBIX IEUCTBUUA U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BIIaJIeTh  CIOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJIS —Mpollecca M
pe3yJibTara peleHnss MaTeEMaTUYECKON 3a1a4n;

NPEABUIAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTh IIPU PEILICHUU
3a7a4M, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, JaHHBIX, HAWJCHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLEHMBATh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBHUAM, OOBSICHATH
HNPUYUHBl JTOCTHKEHUS WU HENOCTWKEHUS pPEe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OIMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KVIACC

OmnepupoBaTh MOHATUSIMU: TOYKA, MPSAMas, TNTIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX IPU PEIICHUU
T€OMETPUUECKHX 3aj1ad.

OnepupoBaTh MOHATUAMU: TAPATIEIBHOCTh U MEPIICHIUKYISIPHOCTh MPSIMbIX
Y IJIOCKOCTEM.

KnaccuduimpoBaTe B3aMMHOE PACMOJOXKEHUE MPSMBIX U IUIOCKOCTEH B
POCTPaAHCTBE.

OnepupoBaTh TOHATHSAMU: JBYTPAHHBIA YTOJI, TPaHWU JBYTPAHHOTO YTJa,
pebpo ABYTpaHHOTO yTJia; JUHEHHBIH yrojl JABYTPAHHOTO YyIJia; TpaaycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSAMHU: MHOTOTPAHHUK, BBITYKIBIA ¥  HEBBITYKIIBIA
MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPAHHUKA, MPABUIbHBIA MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (NUpamMuia; TMpHU3Ma,
NPSMOYTOJIBHBIN TTapaJlIeTenumea, Kyo0).

Knaccuduuuponath MHOTOTPaHHUKH, BBIOUpAst OCHOBaHUS TUTst
kinaccupukani  (BBIIYKJIbIE U HEBBITYKIbIE MHOTOTPAHHUKU; MpPaBUIbHBIC
MHOTOTPAHHHKH; TPSIMbIC U HAKIIOHHBIE MPU3MBI, TTApaJIeTICITUIC Ib).

OmnepupoBaTh MOHATUIMU: CEKyIIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHATH NPUHIIUIIBI TTOCTPOCHHUS CEUCHHI, UCTIOJIB3YSI METOJ CIIE/IOB.

CTtpouTh ceyeHUS] MHOTOTPAHHUKOB METOJOM  CJIEJ0B, BBINOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXJIEHHUE TEOMETPUIECKUX BEIWYUH 1O o0pasiaM WiIu
QITOpUTMaM, TIPUMEHSS W3BECTHhIE AaHAJMTUYECKUE METOJIBl TPH PEIICHUU
CTaHJApPTHBIX MaTeMaTHUUYECKUX 3a/Jad Ha BBIYUCIICHHE PACCTOSIHUU MEXIY JBYMS
TOYKaMH, OT TOYKH JIO TMpPSMOM, OT TOYKHM JO IJIOCKOCTH, MEXKIY
CKPEIIUBAIOIIAMUCS TPSIMBIMU.

Permarp 3amaun Ha HaXOXKJIEHUE TEOMETPUUIECKUX BEIWYHUH MO oOpasiam wiu
QIrOpuUTMaM, TPUMEHSST M3BECTHbIE AaHAIUTUYECKUE METOJbl TPHU PEHICHUU
CTaHJApPTHBIX  MATEMaTHYECKUX  3aJlad Ha  BBIYUCIICHHE VYIJIOB  MEXIY
CKPEUIUBAIOIIUMHUCS  MPSIMBIMU, MEXAY TMPsAMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPaHHbBIX YTJIOB.



Bobruancasate 00bEMBI M IUIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupaMmuja) € [OpUMEHeHHeM (opMys; BBIUHUCIATH COOTHOLICHHS  MEXKIY
IUIOLIAISIMU TIOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHHM; LEHTP, OCh U IUIOCKOCTh CUMMETPUH (QUTYPBL

W3Bnekarb, NpeoOpa3oBbIBaTE M HMHTEPIPETUPOBATE HHPOPMALHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha depTexax U
PUCYHKaX.

[TpumensaTs reoMerpuueckue (axkTbl ISl PEIICHUS CTEPEeOMETPHYECKUX
3a/1a4, MPEAIOIaraloluX HECKOIBKO IIAroB PEIICHUs, €CIA yCIOBUSA NIPUMEHEHUA
3a/1aHbl B IBHOU (hopMe.

[IpuMeHsaAT  mpoCTEHIIME IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUHA CTEPEOMETPUUECKUX 3a1ad.

[IprBOINTE DpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
YKU3HU, PACIIO3HABATh IPOSIBJICHUE 3A4KOHOB N'€OMETPUM B UCKYCCTBE.

[IprMeHATh NOJIyYEHHBbIE 3HAHHWA HA IPAKTUKE: AaHAIU3UPOBATH PEaJbHBIC
CUTYyallUh W NPUMEHATh HU3y4YEHHBIC IOHATHA B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTHYeCcKu CQOPMYJIUPOBAHHOW MPOOJIEMBbl, MOJIEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPHUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHN U TEOpEM, ammnapara ajareOphl; pemarh
NPAKTUYECKUE 3a1a4H, CBA3AHHBIE C HAXOXKIECHUEM T'€OMETPUYECKUX BEIUYMH.

11 KJIACC

OnepupoBaTh MNOHATHSAMU: [UJIUHAPUYECKAsT TOBEPXHOCTh, OOpa3zyromine
MWINHIPUYECKOX  TMOBEPXHOCTH;  IWIMHIP;  KOHMYECKas  MOBEPXHOCTb,
00pa3yrolme KOHHYECKON TTOBEPXHOCTH, KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacno3naBarh Tena Bpaiienus (IIWJIUHIP, KOHYC, cepa u map).

OOBSACHATH CIIOCOOBI TIOJIYUCHHUS TEJT BPAIICHUS.

KnaccudunupoBaTs B3aMHOE pacroiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIApOBOM CIIOW, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Bbuncnate 00bEMBI M IUIOMQAM MOBEPXHOCTEM Tel  BpalleHWs,
T€OMETPUYECKUX TN C MPUMEHEHUEeM (PopMyJI.

OnepupoBaTh TOHATUSIMH: MHOTOTPAHHUK, BIIMCAaHHBIA B cdepy H
ONMCAaHHBIM OKoJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WIH TelO
BpalieHusl.

BbUHCIATE COOTHOIIEGHUSI MEXKAY IUIOIMIAISIMU MOBEPXHOCTEH U 0OBEMaMU
IMOJOOHBIX TEN.



N300paxars uzydaemble QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BbInoHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUEHUs TeJl BpalCHHS.

W3Bnekarb, MHTEPHPETUPOBATH M NPeoOpPa3oBbIBATE HHPOPMALMIO O
INPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbIMonHATE  JEHCTBUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU OOJIaJatoT.

[TpumeHATh NpaBWiIo NapasIesIeNunea.

OmnepupoBaTh MOHATUIMU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YTOJ MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEJIEHUE BEKTOPOB, KOJIMHEAPHbIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOpPOB U NMPOU3BEEHHE BEKTOPA HAa YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE TMPOM3BEAEHHE, pacKiaiblBaTh BEKTOp MO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBarh MJIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM cHCTEME KOOPIMHAT.

[TpumensaTe reoMerpuueckue (axkTbl ISl PELICHUS CTEPEOMETPHUYECKUX
3aJa4, NpeIoaraloiuX HECKOJIbKO IIaroB PELIeHUs], €CJIU YCI0BUS MPUMEHEHUS
3aaHbl B IBHOU (hopMme.

Pemare mpocreiimne reoMeTpuuecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/JIa.

Pemars 3amauM Ha J10Ka3aTelbCTBO MAaTEMaTHUYECKUX OTHOLUEHUM H
HAaX0’kKJIeHHE TeOMETPUUECKUX BEJIMYMH MO o0pasiaM Wid airOpuTMam, IpUMeEHss
U3BECTHBIE METO/bI IIPU PELICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJ]ad.

[IpumensaTs  mpocTeiliiue MporpaMMHBIE  CpPEIACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3ajau.

[TpuBoANTH TpHMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B NpHUpPOAE U
’KU3HH, PACIIO3HABATh MPOSIBICHHE 3aKOHOB IT€OMETPUU B UCKYCCTBE.

[TpumeHsATh TONyYEHHbIE 3HAHUS Ha MPAKTUKE: AHATU3UPOBATH peEaTbHBIC
CUTyallud U TPUMEHATh H3Y4YCHHbIE MOHATHUA B MpOIECCe IOUCKA PELIeHUs
MaTeMaTHYeCcKd CQOPMYJIUPOBAHHONW MPOOJIEMBbl, MOJIEIUPOBATh peEajbHbIC
CUTyallud Ha fA3bIKE TICOMETpPUH, HCCIEAOBaTb IOCTPOCHHbIE MOJEIU C
MCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN M TEOPEM, ammapara anreOpsl; pemaTh
NPAKTHYECKUE 33J]a4M, CBSI3aHHBIE C HAXOXJIEHUEM I'€OMETPUUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO 4acoB JJIeKTPOHHbBIE
Ne HauMeHnoBaHue pa3iesioB U TeM (uudposbie)
Konrtpoasnsie | IIpakTHuyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
1 BBenenue B crepeomeTpuio 10 bubmmorexa [1OK
https://m.edsoo.ru/1¢209e37
[IpsimMBbIE M TIIOCKOCTH B POCTPAHCTBE. bub6mmoreka [{OK
2 . 12 1
[TapamienbHOCTB MPSAMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [lepnieHIMKyYIAPHOCTD NPSMBIX U 12 bubmuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VYIubl MEXly IPSIMBIMU U TJIOCKOCTSIMH 10 1 bubmmorexa [1OK
https://m.edsoo.ru/1¢209e37
bubmuoreka [IOK
> MuororpasikH 1 ! https://m.edsoo.ru/1c209e37
. bubmnoreka [JOK
6 O6BEMEI MHOTOrPaHEHKOR ? I https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: ceueHust, paCCTOSTHUS U yTJIIb 4 bubmorexa TIOK
p ' s Y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
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11 KJIIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3aejioB U TeM uudpoBbie
Ne i/m P Kontpoubusie | IpakTuyeckue (mirpp )
NMPOrpamMMbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
bubmoreka [JOK
1 T 12 1
©J1a BpattenHs https://m.edsoo.ru/1¢209¢37
2 OOBEMEBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
3 Bex . . 10 1 bubnuorexa [IOK
CICTOPBI M KOOP/IMHATRL B HPOCTPAHCTS https://m.edsoo.ru/1¢209¢e37
4 [ToBTOpEeHwme, 06oOIICHNE, 7 bu6moreka [JOK
cucTeMaTH3alUA 3HAaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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NOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo yacos
- *]
e E g 3.]1:;)](Tp0HHble
u¢poBbie
n/ Tema ypoka = 2 JaTa uzyyeHus neep
S = | = = o0pa3oBaTe/ibHbIE
m .| BE|EZ
= == Z 9 pecypchl
S| S| 2§
== 2 al B &
OCHOBHBIE NTOHATHUS CTEPEOMETPHUU: TOUKA, ITpsIMas, 01-05.09.25
MIJIOCKOCTh, TPOCTPaHCTBO. [IpaBuia n3o0paxkeHus Ha | o bub6moreka [OK
PHUCYHKaxX: N300pa’keHUs IIIOCKOCTEH, MapaliebHbIX https://m.edsoo.ru/aecc77cd
PSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[MTousATHS: TIepeceKaroHecs IIOCKOCTH, TIEPECEKAIOIHECs 1 01-05.09.25 bubmuoreka [IOK
psiMasi ¥ IIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
[MoHsTHS: TIepeceKaroNHecs MIOCKOCTH, MePECEKAIOINECs 1 08-12.09 25 bubnuoteka [IOK
npsiMasi ¥ IJIIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPAaHHUKAMH, H300paKeHHIE 08-12.09 25 Bu6miorexa LIOK
MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX 1 https:/m.edsoo.ru/a63959d
yepTekax T ]
HauanbHble cBeieHUs 0 KyOe U mupamMuie, UX pa3BEPTKU U 1 15-19.09.25 bubnnorexa IIOK
Mozenu. CeueHHs MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanpHbie cBefieHus 0 KyOe U UpaMue, UX pa3BEPTKH U 1 15-19.09 25 bubmorexa IIOK
Mozenu. CedeHuss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTe 06 akCMOMAaTHUYECKOM MOCTPOECHUU 22-26.09 25 Bu6miorexa LIOK
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 1 https://m.edsoo.ru/0ccScdfe
HUX T ]
[TousiTne 06 aKCHOMATHYECKOM TTOCTPOCHHUH 22-26.09.25 Bu6norexa LIOK
CTEpPEOMETPHUU: aKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 1 https:/m.edsoo.ru/239c8chd
HUX
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https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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[TonsiTe 06 akCMOMAaTHYECKOM ITOCTPOEHUHU

29.09.-03.10.25

bubmuorexa LIOK

9. I(—:I”;Eg)GOMeTpI/II/IZ AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 https://m.cdsoo.r/65¢6b106
0 [Tonsitue 06 aK’CI/IOMaTI/I‘-IeCKOM MOCTPOCHUU 29.09.-03.1025 Bu6morexa LIOK
. ;’;CfeOMeTpI/II/I. aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 https://m.edsoo.ru/258c245
y B3aumHoe pacnonokeHue npsMbIX B MPOCTPAHCTBE: 13.10. - 17.10.25 Bu6morexa [JOK
. | mepecekaromyecs, mapauieIbHbIE U CKPESIIUBAIONIHECS https:/m.cdsoo.ru/ 12252066
psIMbIS
" [TapamiensHOCTh MPSMBIX U HJ‘IOCKOCTCI/I. B IIPOCTPAHCTBE: 13.10. - 17.10.25 Bu6morexa LIOK
+ | MapannenbHeIe MPAMBIC B IPOCTPAHCTBE; NapajUIeILHOCTD https://m.cdsoo.ru/93ad36b3
TPEX MPSIMBIX
13. | TapannensHoCTh MPSMBIX M IIOCKOCTEH B POCTPAHCTBE: 20.10 —24.10.25 bubanoreka LIOK
[TapayuienpHOCTE IPSAMOM U IIJIOCKOCTH https://m.edsoo.ru/ee1d19b9
bubnuoreka [IOK
14. 20.10 — 24.10.25
VYT7B1 ¢ cCOHaNpaBIeHHBIMH CTOPOHAMH https:/m.edsoo.ru/9F407 159
buo6mmoreka [TOK
27.10.-31.10.25
15. | Yron Mexay npsMBIMU B TPOCTPAHCTBE https:/m.cdsoo.ru/fe733862
bubnuoreka [JOK
27.10.-31.10.25
16| Yrox mesxny mpaMevu B npocTpancTse https://m.edsoo.ru/2935a9a0
bub6mnoreka [JOK
i 03.11.-7.11.25
17. | [apanienbHOCTh IOCKOCTEN: MapalIeIbHbIE IIOCKOCTH https://m.edsoo.ru/2¢ 188255
bub6mmoreka [JOK
i i 03.11.-7.11.25
18. | CpoiicTBa mapauiebHbIX IUIOCKOCTEH https://m.edsoo.ru/e504d656
19. [IpocTeiinme npocTpaHCTBEHHBIE (PUTYPBI HA TIIIOCKOCTH: 10.11. —14.11.25 bubmmroreka IJOK
TeTpasdip, KyO, mapasuiesenurnes https://m.edsoo.ru/4a28dc02
bubnuoreka [IOK
20. i 10.11. - 14.11.25
Hoctpoentte cedermit https://m.edsoo.ru/1d434d0f
bu6mmoreka [{OK
21. | IMoctpoenue ceueHui 24.11.-28.11.25 i

https://m.edsoo.ru/ec26fe5d
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KonTponpras padora o teme "IIpsMblie 1 MIOCKOCTH B

bub6mmoreka [JOK

22. s 24.11.-28.11.25
npoctpaHcTBe. [lapannenbHOCTh NPAMBIX U IIIOCKOCTEN" https://m.edsoo.ru/9a0a9%e56
23 IlepnieH IMKYJIAPHOCTD IPSAMOM U IIJIOCKOCTH: 01.12.—05.12.25 bubanoreka LIOK
[EPIEHAUKYISIPHBIE IPSAMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24, | HpAMBIC apaIuIe/bHbIC U IEPIEH IUKYIAPHBIE K 01.12.—05.12.25 bubnnorexa IIOK
IUIOCKOCTH https://m.edsoo.ru/0acl1c95
55 | HpAMble mapaienbHbIe U NEPICHANKYIPHBIC K 08.12. — 12.12.25 | bubmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/ba545966
bu6mmoreka [TOK
26. i 08.12. - 12.12.25
[Ipu3HaK mepneHAnKyYISIPHOCTH TPSIMOH U TIIOCKOCTH https://m.cdsoo.ru/f85bfcd6
bubnuoreka LIOK
27. i 15.12. -19.12.25
7. | [lpu3HaK MepHeHANKYIIIPHOCTH MPSIMOU U IIIOCKOCTH https://m.cdsoo.ra/79165d15
bub6mnoreka [JOK
28. i i 15.12. - 19.12.25
Teopema o nmpsMoii nepreH IUKYISIPHOM MIOCKOCTH https://m.edsoo.ru/635¢5087
bubaunoreka IJOK
29. i i 22.12.-26.12.25
9. | Teopema o mpsAMOM MEPIIEHAMKYIIAPHOM TTIOCKOCTH hitps://m.cdsoo.ru/bd3745f8
bubnuoreka [JOK
30. 7 i 22.12.-26.12.25
Teopema o nmpsMoii epreH UKYISIPHOM MIOCKOCTH hitps://m.cdsoo.ru/7d18834b
31 [NeprieHAUKYJISP ¥ HAKJIIOHHEIE: PACCTOSHUE OT TOYKH JI0 09.01.26 bubmorexa IIOK
" | IUTOCKOCTH, PACCTOSIHUE OT MPSIMO¥A 70 TIOCKOCTH https://m.edsoo.ru/33c477d3
3 | lepueHauKyIisp u HaKIOHHbIC: PaccTOsHHE OT TOUKH /10 12.01. — 16.01.26 bubnnorexa LIOK
IUIOCKOCTH, PaCCTOSIHUE OT IPAMOM 10 INIOCKOCTHU https://m.edsoo.ru/66fefadd
33, [leprieHIUKYISAp U HAKIIOHHBIE: PacCTOAHHE OT TOUKH 210 12.01. — 16.01.26 bubmuoreka LIOK
IJIOCKOCTHU, PACCTOSAHUE OT MPSAMOU JI0 IJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [leprieHaUKYTSp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKHU JI0 19.01. —23.01.26 buGmuoreka LIOK
" | IIOCKOCTH, paccTOsIHUE OT NPSAMOIL 10 MIOCKOCTH o o https://m.edsoo.ru/dbee22bc
bubnunorexa LIOK
35. | Yrusl B IpOCTPAHCTBE: YIoJl MEXKIY IPSIMOM U IIOCKOCTHIO 19.01. -23.01.26 1

https://m.edsoo0.ru/6b61b2b4
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bub6mmoreka [JOK

i HHbII 26.01.-30.01.26
36. | JIByrpaHHbIi yroj, JMHEHHBIA yroJl ABYTPAHHOIO yIriia https:/m.cdsoo.ru/5fa0b3ce
bubnuoreka LIOK
i HHbIH 26.01.-30.01.26
37. | JAByrpaHHBIi yrou, THHEHHBIA YroJl IByTPaHHOTO YIia https:/m.edsoo.ru/cTcTTTed
38, IleprieHIMKyYIAPHOCTD TUIOCKOCTEHN: NpH3HAK 02.02. — 06.02.26 bubnnorexa IIOK
HNEPIEHIUKYIAPHOCTH IBYX IIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 | IlepmeHmKyIpHOCTS MIIOCKOCTEH: MPH3HAK 02.02. — 06.02.26 bubnuoreka LIOK
MIEPIECHIUKYJIIPHOCTH BYX INIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40. [TeprieHAUKYJISIPHOCTD TIIIOCKOCTEM: NpH3HAK 09.02. — 13.02.26 bubmuoreka [IOK
MEPIEHIUKYIAPHOCTH IBYX IIIOCKOCTEU https://m.edsoo.ru/ba75dc57
bubnuoreka LIOK
g 09.02.-13.02.26
41. | Teopema o Tpéx meprierauKynApax https://m.edsoo.ru/e4972cdc
bub6mnoreka [JOK
8 16.02. -20.02.26
42. | Teopema o Tpéx meprieHAmKyAPax https://m.edsoo.ru/52188a7d
bubaunoreka IJOK
5 16.02. -20.02.26
43. | Teopema o Tpéx meprieramKyIpax https://m.edsoo.ru/9f246736
" KontpomnbHas pabora VH,,O ngaM [lepnieHIUKyYIAPHOCTH 02.03. — 06.03.26 Bu6morexa LIOK
.| IpSMBIX H HJ‘I(V)VCKOCTGI/I n "YTIIBI MEX Iy NPSAMBIMH H https://m.edsoo.ru/5b971ef3
IIJIOCKOCTSIMHU
45 IToHsiTHE MHOTOIPaHHHKA, OCHOBHBIE DJIEMEHTBI 02.03. — 06.03.26 BuGmorexa 1JOK
+ | MHOTOTPaHHUKA, BBIMYKIIBIE M HEBLIYKIIbIC https-/m.edsoo.ru/2d24e873
MHOT'OI'PaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA
» [Ipusma: n-yrosipHas Npu3Ma; ‘I‘%aHI/I Y OCHOBAHMS MPU3MBL; 09.03. — 13.03.26 Bu6miorexa LIOK
.| mpsMas ¥ HaKJIOHHas IPU3MBbI; OOKOBas U IOJIHAs https://m.edsoo.ru/bdad63ad
TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBIN apaJIJIENIECIUIIE] U ET0 09.03. — 13.03.26 bubnuoreka IIOK
CBOMCTBa https://m.edsoo.ru/8a7be683
ITupamuza: n-yrojgpHas nupamMuza, FpaHd U OCHOBAaHUE 16.03. — 20.03.26 BuGmuorexa 1JOK
48. | nupamusl; GOKOBas M TOJHAS TIOBEPXHOCTH TIUPAMUJIBL;

OpaBuJIbHAA 1 yceqéHHaﬂ oupamMmyaa

https://m.edsoo.ru/fblcd0a5
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HpaBI/IJ'IBHI)Ie MHOTOTPaHHHUKU: IIOHATUC ITPABUIIBHOI'O

16.03. —20.03.26

bub6mmoreka [JOK

49 | MHOTOTPaHHHKa; IPABUJIbHAS IPU3MA H IIPABUIIBHAS
" | nupamuaa; MpaBUIIbHAS TPEYTOIbHAS TUPAMKIA U https://m.edsoo.ru/074c8865
MIPaBIJIBHBIN TeTpadap; KyO
50 [IpencraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIP, 23.03. — 27.03.26 bubmoreka [IOK
" | momexa»>ap u MKocadap. S S https://m.edsoo.ru/a0fdd5bf
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEITHHO 23.03. —27.03.26
5] TOYKH, IPSIMOH, IMJIOCKOCTH. DIIEMEHTHI CHMMETPUU B R o bubnnorexa IOK
" | nupamuaax, mapasIenenunenax, IpaBuIbHbIX https://m.edsoo.ru/b9e777d9
MHOTOTpaHHUKAX
5y | BIMHCIICHHE 5IEMEHTOB MHOTOrPaHHHKOB: PEOpa, 30.03. - 03.0426 | PHomorexa [IOK
' JIMaroHaiy, yIjisl o o https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOI MOBEPXHOCTH U OTHON MOBEPXHOCTH 30.03. - 03.04.26 Bu6miorexa 1JOK
53. | mpsAMoii IpU3MBI, IIOMIAAL OCHOBAHHI, TEOPEMA O o o htps://m.edsoo.ru/37d84157
OOKOBOM MOBEPXHOCTH MPSIMON TPU3MBI T ]
[Tnomane 6OKOBOM MOBEPXHOCTH U MTOBEPXHOCTH 13.04. — 17.04.26 Bu6norexa LIOK
54. | npaBUIIBHOM IMPAaMHIBL, TEOPEMA O IIOMAAU OOKOBOM o o https:/m.edsoo.ru/5603¢30b
MTOBEPXHOCTH YCEUEHHOU MUPAMUIBI T ’
bubmunorexa LIOK
55. | KontponsHas padoTa o Teme "MHOrorpaHHuKH" 13.04. - 17.04.26 https://m.c dsogm 1495£5¢04
bubnuoreka LIOK
5 20.04. —24.04.26
56. | Tonsite 06 obnéme https://m.edsoo.ru/7ad0020b
bubnuoreka [IOK
e 20.04. —24.04.26
>7. | ObbéM mapammE https://m.edsoo.ru/235171b3
bubmmoreka [IOK
g 27.04.—-01.05.26
58. | OGbEm mapamue: https://m.edsoo.ru/f47dfefd
bubmmoreka [IOK
8 27.04.—-01.05.26
39 | OGbEM mupamue: https://m.edsoo.ru/79¢10312
b K
60. | O6BEM IpHU3MBI 04.05. - 08.09.26 nbmiorexa O

https://m.edsoo.ru/2faadc3f
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bub6mmoreka [JOK

1. 8 04.05. - 08.09.26
6 OOBEM npusMbI ! https://m.edsoo.ru/79853608
N bubnuoreka [IOK
2. 11.05.-15.05.26
6 OOnEM mpusMbI ! https://m.edsoo.ru/1e053890
bubnuoreka [IOK
11.05.-15.05.26
63. | UToroBast KOHTpOJIbHAS paboTa 1 https://m.cdsoo.ru/482d3651
64. [ToBTOpeHue, 0000IIEHHE CHCTEeMAaTH3allis 3HAHUH. 1 18.05. — 22.05.26 bubmmoreka [IOK
IlocTpoeHue ceueHn B MHOIOIPAaHHUKE https://m.edsoo.ru/28a6573¢
65. [ToBrOpeHwue, 0606HIEHI/I€ CUCTEMAaTU3AaIAA 3HAHUH. 1 18.05. — 22.05.26 bu6mmoreka [TOK
IlocTpoeHue ceueHn B MHOTOTPAHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenwne, 06001ICHNE CUCTEMATU3AIIHS 3HAHUH.
N 25.05. -26.05.26
66 Borancienmne pacCTosIHUM: MEXAy ABYMs TOUKaMU, OT | bubmunorexa LIOK
' TOYKH 10 NPSIMOM, OT TOUYKH JI0 TNIOCKOCTH, MEXKITY https://m.edsoo.ru/f7792ba9
CKPELIMBAIOLIMMHUCS IPSIMBbIMHU
[ToBTOpEHue, 0000IICHNE CUCTEeMAaTH3aIMsI 3HAHU.
25.05.-26.05.26
67 BreruuciieHue yrioB: Mex1y CKpellrBarOUMUCS 1 bubnuoreka [IOK
" | IpAMBIMH, MEKIY MPSIMOM M TUTOCKOCTBIO, JIBYTPAHHBIX https://m.edsoo.ru/b9146bc0
YIJIOB, YIJIOB MEXKY IIJIOCKOCTSIMHU
bubmmoreka [IOK
68. I 1 27.06 —29.06.26
Pesepaibiii ypok https://m.edsoo.ru/56765e8b
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KJIIACC

Koau4decTBo 4acoB

JIEeKTPOHHbIE
o g JaTa uzyuyeHus unpposeIe
Ne ni/m Tema ypoxa E 2 oOpa3oBaTe/ibHbIE
2 2 pecypcsl
(=] o : o
. |EE|EE
=~ =) I~ =)
S |8 |&2¢
R 2 o |[FE a
1 [ToBTOpenue 1 01-05.09 25 https://resh.edu.ru
5 JlexapTOBBI KOOPAUHATHI TOYKU B IPOCTPAHCTBE 1 01-05.09 25 https://resh.edu.ru
3 BekTopsl B mpocTpaHcTBe 1 08-12.09 25 https://resh.edu.ru
4. BexTopsr B mpocTpancTBe. Pemenue 3amaq 1 08-12.09.25 https://resh.edu.ru
5. CrnoxeHue U BIUMTAaHUE BEKTOPOB 1 15-19.09.25 https://resh.edu.ru
6. CrnoxeHure 1 BeIMUTaHUE BEKTOPOB. Penienne 3a1a4u 1 15-19.09 25 https://resh.edu.ru
7. YMHOXEHHE BeKTopa Ha yucio. ['omoreTus 1 22.26.09.25 https://resh.edu.ru
8. YMHOXKEHHE BEeKTOpa Ha yucio. ['omoTeTus. Ypok- 1 22-26.09.25 https://resh.edu.ru
PAKTHKYM
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YMHOkeHHE BeKTOpa Ha yuciio. ['omorerns. Pemenune

29.09.-03.10.25

https://resh.edu.ru

3a1a4
10. | CkanspHoe poU3BEACHUE BEKTOPOB 29.09.-03.10.25 https://resh.edu.ru
11. | CkanspHoe mpou3BeiIeHNE BEKTOPOB. Y POK-TIPAKTUKYM 13.10. - 17.10.25 https://resh.edu.ru
12. | CkanspHOe mpou3BeieHUuE BEKTOPOB. Pemenne 3amau 13.10. - 17.10.25 https://resh.edu.ru
13. | F'eoMeTpryeckoe MECTO TOUYEK TPOCTPAHCTBA. 20.10 — 24.10.25 | https://resh.edu.ru
YpaBHEHHE MIIOCKOCTH.
14. | T'eoMeTpuveckoe MECTO TOUYEK MTPOCTPAHCTBA. 20.10 — 24.10.25 | https://resh.edu.ru
VYpaBHeHue miockoctu. Pemenue 3anau
15. | KontpoubHas padora Nel o teMe «BekTopsl B 27.10. —31.10.25 | https://resh.edu.ru
MPOCTPAHCTBE»
16. | Humuaap 2710. —31.10.25 | hitps://resh.edu.ru
17. | Hunusaap. YpOoK-TIPaKTUKYM 03.11. — 7.11.25 https://resh.edu.ru
18. | Hunuuap Pemenue 3anau 03.11. — 7.11.25 https://resh.edu.ru
19. | KomOuHaIMs UIMHPA U TIPU3MBI 1011, — 14.11.25 https://resh.edu.ru
20. | KomOuHanus QUIMHAPA ¥ Npu3Mbl. Pemenne 3a1a4 10.11. — 14.11 25 | https://resh.edu.ru
21. | Konyc https://resh.edu.ru

24.11.-28.11.25
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22.

Konyc. Ypok-npaktukym

24.11.-28.11.25

https://resh.edu.ru

23. | Konyc. Pemenue 3amau 01.12. — 05.12.25 | https://resh.edu.ru
24. | YceueHHBIH KOHYC 01.12. — 05.12.25 | https://resh.edu.ru
25. | YceueHHsblii Konyc Pemrenue 3agau 08.12. — 12.12.25 https://resh.edu.ru
26. | KomOuHamus KoHyca ¥ MTUPaMUIbI 08.12. — 12.12.25 https://resh.edu.ru
27. | KomOMHANMs KOHyCa U TUPAMUIBL. Y POK-TIPAKTHKYM 15.12. —19.12.25 https://resh.edu.ru
28. | KomOuHamus KoHyca 1 mupamMuipl Pemenne 3amaq 15.12. — 19.12.25 https://resh.edu.ru
29. | Cdepa u map. YpaBHeHUE chepsl 2212, —26.12.25 | https://resh.edu.ru
30. | Cdepa n map. YpasueHue chepst 2212, —26.12.25 | ttps://resh.edu.ru
31. | B3aumHoe pacnojioxkeHne chepsl U TIOCKOCTH. 09.01.26 https://resh.edu.ru
32. | BzaumHOe pacrnoyiokeHue cepsl ¥ MIIOCKOCTH 12.01. — 16.01.26 https://resh.edu.ru
33. | B3aumHOe pacroyioxeHue chepbl U IIIOCKOCTH 12.01. - 16.01.26 https://resh.edu.ru
34. | MHOTOTpaHHUKH, BIHCAHHBIE B Chepy 19.01. —23.01.26 https://resh.edu.ru
35. | MHOTOTpaHHUKH, BIIMCAHHBIEC B Chepy https://resh.edu.ru

19.01.-23.01.26
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36.

MHoOTOrpaHHUKHY, BIIUCAHHBIE B CPepy

https://resh.edu.ru

26.01.-30.01.26
37. | MHOTOTpaHHHKH, OITMCAHHBIE OKOJIO C(ephI 26.01. — 30.01.26 https://resh.edu.ru
38. | MHOTOTpaHHUKH, ONMCAHHBIE OKOJIO CQepsl 02.02. — 06.02.26 https://resh.edu.ru
39. | MHOTOTpaHHUKH, ONMCAHHBIE OKOJIO CQepsl 02.02. — 06.02.26 https://resh.edu.ru
40. | KomOuHanms muimHIpa U cepsrl, KOHyca U chepbl 09.02. — 13.02.26 https://resh.edu.ru
41. | KomOuHarms mumrHapa u cdepbl, KoHyca u chepsl 09.02. — 13.02.26 https://resh.edu.ru
42. | KomOuHarms muinHapa u cdepbl, KoHyca u chepsl 16.02. —20.02.26 https://resh.edu.ru
43. | KoutpoasHasi padora Ne2 no teme « Tejia 16.02. —20.02.26 | https://resh.edu.ru
BpallleHUusD»
44. | O0BeM Tema. @opMyIIbI VTS BEIYUCIICHHS 00bEMa 02.03. — 06.03.26 | https://resh.edu.ru
TIPU3MBI
45. | O0bém Tena. DopMyITbl s BEIYUCIIEHUS 00bEMA 02.03. — 06.03.26 | hitps://resh.edu.ru
HPU3MBI
46. | O0béM Tenma. DopMyITBI IS BEIYUCIIEHUS 00bEMA 09.03. — 13.03.26 | https://resh.edu.ru
IPU3MBI
47. | ®opMyIIbI A1 BBIYUCIICHUS 00BEMOB TUPAMUBI U 09.03. — 13.03.26 | https://resh.edu.ru

YCEUECHHON NMUPAMU/IBI.
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48.

DopMyJTBI TSl BBIMUCIICHUS 00bEMOB MTUPAMUJIBI U

16.03. —20.03.26 | https://resh.edu.ru

YCEUYEeHHON MUPaMUJIbIL.

49. | ®opmyIbl 1T BEIYUCICHUS 00bEMOB MUPAMHUJIBI U 16.03. — 20.03.26 | https://resh.edu.ru
YCEUECHHOUN MUPAMU/IBI.

50. | ®opmyIbI 111 BEIMUCICHUSI OOBEMOB MMUPAMUIBI U 23.03. — 27.03.26 | https://resh.edu.ru
YCEUCHHOW TTUPAMHU/IBL. o o

51. | ®opmybl 11 BEIMKCICHUSI 00BEMOB MMUPAMUIBI U 23.03. — 27.03.26 | https://resh.edu.ru
YCE€YEHHON TUPaMHU/IBI.

52. | OOBEMBI TEJI BpaIICHHS 30.03. - 03.04.26 https://resh.edu.ru

53. | OOBEMBI TeN BpalCHUS 30.03. - 03.04.26 https://resh.edu.ru

54. | OOBEMBI TeN BpaLICHUS 13.04. — 17.04.26 https://resh.edu.ru

55. | IloBTropenue, 0000IIeHHE, CUCTEMAaTH3aIMsl 3HAHUHA 13.04. — 17.04.26 https://resh.edu.ru

56. | UtoroBast KOHTpoOJIbHAs paboTa 20.04. — 24.04.26 https://resh.edu.ru

57. | IloBropenue, 0000IIeHNE, CUCTEMAaTH3AIUs 3HAHUH. 20.04. — 24.04.26 | https://resh.edu.ru
BexTopsl B mpocTpaHcTBe o o

58. | IloBropenue, 0000IICHNE, CUCTeMAaTH3AIUs 3HAHUH. 27.04. — 01.05.26 | https://resh.edu.ru
BekTopsl B mpocTpaHCTBE

59. | IloBTrOopenue, 000OIICHNE, CHCTEeMAaTH3AIHs 3HAHHUH. 27.04. — 01.05.26 | https://resh.edu.ru

[HunuHap 1 KOHYC
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60.

[ToBTOpeHue, 06o0IICHNE, CUCTeMAaTH3aIUs 3HAHUMN.

HunuHap u KoHycC

04.05. - 08.09.26

https://resh.edu.ru

61. | IloBropenue, 0000IICHNE, CUCTEeMATH3AIUS 3HAHUH. 1 04.05. — 08.09.26 | https://resh.edu.ru
Tena BpameHus

62. | [loBropeHue, 0000IIEHNE, CHCTEMATU3AIUs 3HAHUH. | 11.05. — 15.05.26 | https://resh.edu.ru
Tena BpamieHus

63. | [loBropenue, 0000IIEHNE, CHCTEMATU3aIUs 3HAHUH. | 11.05. — 15.05.26 | https://resh.edu.ru
OOBemBbI Tel BpallleHus

64. | Pe3epBHBII ypOK 1 18.05. — 22.05.26 https://resh.edu.ru

65. | PesepBHBIil ypoK 1 18.05. —22.05.26 https://resh.edu.ru

66. | Pe3epBHBIl ypOK 1 25.05. — 26.05.26 https://resh.edu.ru

67. | Pe3epBHEI ypok 1 25.05.-26.05.26

68. | Pe3epBHBIN ypoK 1 27.06 —29.06.26

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IMPOTI'PAMMDBI

10 KJIACC
Kon .
ITpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOM
NpPOBEPsSIeMOro .,
o0pa3oBaTe/IbHOW MPOrpaMMbI CpeHero 061ero 00pazoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBath MOHIATUSAMHU: TOUKA, MPsSIMasi, INIOCKOCTh
75 IIpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUU
. reOMETPUYECKHUX 3a1a4
73 OnepupoBarh MOHATUSAMU: MAPAUICIBHOCTh U MEPHEHIUKYJISIPHOCTD
. MPSAMBIX U INIOCKOCTEN
- KnaccudunupoBarh B3auMHOE pacroiokeHUEe MPSMBIX U MIOCKOCTEN B
. MPOCTPAHCTBE
OnepupoBarth NOHATUSMHU: ABYTPAHHBIM YroJl, TPaHU JIBYTPAHHOTO YIJIa,
7.5 pedpo BYTpaHHOTO yIiia, JMHEHHBIN YroJl IByTPAHHOTO yTIia, TpaaycHas
Mepa JIByTpaHHOTO yria
Yy OnepupoBarh NMOHATHUSIMH: MHOTOTPAHHHWK, BBITYKJIBIA W HEBBITYKIIBINA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOI'PAaHHMKA, IPABUJIbHBII MHOTOIPAHHUK
77 Pacno3naBath OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (MUpamMuja, Mpu3Ma,
' IIPSAMOYTOJIbHBIN Napajuiesenumnen, Kkyo0)
KnaccuduuupoBaTh  MHOTOTpaHHHMKH, BBIOMpass OCHOBAaHHUSA  JUIA
. knaccuukanuu  (BBITYKJIBIE M HEBBITYKIblE  MHOTOTPaHHUKH,
. MpaBUJIbHBIE MHOTOIPAHHUKH, TPsMbIE M  HAKJIOHHBIE MPHU3MBI,
napasuiesenumneabl)
79 OnepupoBarb HNOHATUAMMU: cexymas IIJIOCKOCTb, CEUYCHHE
. MHOTOTPaHHUKOB
710 OOBSICHATH,  NPUHLUIBI  MOCTPOEHUSI CEYEHUH  MHOTOIPaAaHHUKOB,
' UCIIOJIB3YS METO/I CJIE/IOB
CrpouTh CceY€HHUs] MHOIOIPAHHUKOB METOJOM CJIEJO0B, BBIIOJIHATH
7.11 (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (QUTYP:
BUJ] CBEpXY, COOKY, CHH3Y
7.12 PemaTe 3a1aun Ha HAXOXJIEHUE TEOMETPUUECKUX BEJIMUMH MO 0Opasiam




WM aJIropuTtMaM, IMPpUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOABI IIPU
pe€ICHUK CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BbIYHUCJICHUC
paCCTOHHI/II\/’I MCXKOY ABYMs TOYKaMM, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0

IMIOCKOCTHU, MEXKAY CKPCIINBAIOMINUMUCA IPAMBIMU

7.13

PemaTp 3a1aun Ha HaXOXACHUE TEOMETPUUECKUX BEIMYMH 1O 0Opa3iam
UM QJITOPUTMAaM, NPUMEHSs WU3BECTHBIC AHAIMTUYECKUE METOMABI IIpU
pELICHUN CTAHAAPTHBIX MAaTEMATHYECKHUX 3a7a4 Ha BBIYUCIICHUE YIJIOB
MEXKJly CKPEIIMBAIOIMMUCS HNPSMBIMU, MEXAY NPSIMOW U IJIOCKOCTHIO,

MEK]ly TUIOCKOCTSIMU, JBYTPAHHBIX yTJIOB

7.14

Bbruncnate 00BEMBI M IJIOIIAJM TOBEPXHOCTEH MHOTOIPaHHHUKOB
(mpu3mMa, nupaMua) ¢ MpUMEHEeHUuEM (OpPMYJI, BEIMUCIATH COOTHOLLICHHUS
MEXIY IJIOLAIIMH MIOBEPXHOCTEH, o0bEMaMu 0JI0O0HBIX

MHOTOTPaHHHUKOB

7.15

OnepupoBaTh MOHATHUSAMHU: CUMMETpPHUS B MPOCTPAHCTBE, IIEHTP, OCh U

MJI0CKOCTh CUMMETPUH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha

4epTekax U pUCyHKax

7.17

[IpumensTh reoMerpudeckue (GakThl Uil PELICHUS CTEPEOMETPUUECKHUX
3a1a4, IPEANONAralolMX HECKOIBbKO INArOB PEIICHHs, €CIH YCIOBHSA

MIpUMEHEHUS 3aJIaHbl B IBHOU (popme

7.18

IIpuMeHAT mpoCTEHIIME IIPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHUKAIITUOHHBIC CUCTCMBI ITPU PCHICHUU CTCPCOMCTPHUICCKHUX 3a/1a4

7.19

IIpyBOINTHE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U

JKU3HHU, PACIIO3HABATH ITPOABJIICHUEC 3aKOHOB I'COMETPHUHN B HICKYCCTBC

7.20

[TpuMeHATH NOMyUYeHHBIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh peaslbHbIe
CUTyallUM W TPUMEHSTh HU3YUYCHHBIE IIOHATUS B MPOLECCE IOUCKA
peleHns MaTE€MaTHYECKH chopMyITUPOBAHHOMN npobIeMBbl,
MOJIEIUPOBATh PEANbHBIE CUTYALlUH HA S3bIKE T'€OMETPUH, UCCIIEN0BATh
IIOCTPOEHHBIE MOJIEJIN C HUCIIOJIb30BAHMEM I'€OMETPUYECKHX MOHATHH U
TeopeM, alnnapara anredpsl, penaTh MpaKTUYeCKUe 3aa4l, CBSI3aHHbIE C

HaXO0XJICHUEM I'COMCTPHUYCCKUX BCIINUUH




11 KJJACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NMpoBepPsieMoro .
o0pa3oBaTe/ibHOW NPOrpaMMBbI CpeAHero 0o1ero 00pazoBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh NOHITHAMU: TUTUHAPUYECKAS TOBEPXHOCTH, 00pa3yIoIme
61 HWJIMHAPUYECKONU TMOBEPXHOCTH, IUIUHJP, KOHUYECKAasi MOBEPXHOCTD,
' oOpasyionme KOHHYECKOW  IIOBEPXHOCTH, KOHYC, cdepudeckas
ITOBEPXHOCTH
6.2 Pacno3naBate Tena BpamieHus (UIUHAP, KOHYC, chepa U map)
6.3 OOBACHATH CIIOCOOBI MTOJTyYEHUS TEJ BpaILCHUS
6.4 KnaccudunuposaTh B3auMHOE pacroyioxkeHue chephl U MIOCKOCTH
OnepupoBarh NOHATHSMU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHME IAPOBOTO CJIOS, BHICOTA
1IAPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00b€MBI W TUIOIIAAM TOBEPXHOCTEH TEI BpalleHHUS,
' TE€OMETPUIECCKUX TEJl C MPUMECHEHUEM (OPMYIT
OnepupoBarh MOHATUSAMHU: MHOTOTPAaHHUK, BIUCAHHBIAH B cdepy H
6.7 OMMCaHHBINA O0KOJI0 cdepbl, cepa, BIUCaHHAS B MHOTOTPAHHUK WJIH TEIO
BpaIICHUS
6.8 BbaucHSITh  COOTHOIICHUST MEXIY IUIOIIAIMU TOBEPXHOCTEH U
' 00BEMaMu TTOJTOOHBIX TEll
6.9 N3006paxars nzydaemble QUTYpHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMOnHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXYy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeI
BpaIICHUS
W3Bnekatb, MHTEPHIPETHUPOBATh W IMpPeoOpa3oBbIBaTh HWH(YOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypaxX, MPEJCTaBICHHYIO Ha
YepTexax U pucyHKax
[TpumeHsaTH TeOMeTpUYecKre (HaKThI ISl PEIICHUSI CTEPEOMETPHICCKUX
6.12 3a1a4, MPEANONATAIONINX HECKOIBKO MIATOB PENICHHMS, €CIM YCIOBHS
MPUMEHEHUS 33JIaHbI B IBHOU (popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimoaHATh I[CI\/JICTBI/ISI CJIOKCHHA BCKTOPOB, BBIUMUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, O6”I)$[CH$ITI), KaKNMH CBOMCTBAMH OHU

0o0J1a1aroT

6.15

HpI/IMCH}ITB IMpaBUJIO ITapajuIiCIicCnuIcaa npu CJI0XKCHUU BEKTOPOB

6.16

OnepupoBarh MOHATHSMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTRBE,
BEKTOP, MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
YroJl  MEXAy BEKTOpaMH, CKaJspHOE TMPOU3BEIECHUE BEKTOPOB,

KOJUIMHCAPHDBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOPA HA YHUCIIO, YI'OJ
MCIKY BCKTOPAMHU, CKAIAAPHOC NPOU3BCACHUC, PACKIIAABIBATE BEKTOP 110

JABYM HCKOJIJIMHCAPHBIM BEKTOpaM

6.18

3aI[aBaTB IIJIOCKOCTb YPABHCHHEM B )IGKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemate HpOCTGﬁHIHC TCOMCTPUYCCKUEC 3ada4u Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAa

6.20

Pemats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN H
HaxXO0XJICHHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM HJIK aJiIrTOpUTMam,
MPpUMCHSAA HU3BCCTHBIC METOAbI npu pCIICHUN CTaHAaPTHBIX

MAaTEMATUYCCKHUX 3aJa4

6.21

[IpuMeHAT, mnpocTelIMe NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHUKAITUOHHBIC CUCTCMBI ITPU PCHICHUU CTCPCOMCTPHUICCKUX 3a1a1

6.22

[TpuBoauTH MpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HU, PACIIO3HABATDH ITPOSABJIICHUC 3aKOHOB I'COMCTPHUU B UCKYCCTBC

6.23

[IpumeHsATh TMONy4YEHHBIE 3HAHMS Ha MPAKTUKE: aHaJIU3UpPOBATH
peaNbHble CUTyallud U TPUMEHATh W3Y4YEHHBbIE IOHATUS B IpoIllecce
MOMCKAa pEIIeHUs] MaTeMaTU4YecKu CGHOPMYIHUPOBAHHON MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUH, HCCIEN0BATh
MOCTPOCHHBIE MOJICIH C MCIOJIb30BAaHUEM T€OMETPUUECKHUX TMOHSITHHA U
TEOpeM, ammapara aareOpsbl, pemaTh TPaKTHIECKUE 3a7a9H, CBSI3aHHbBIE C

HaXOXICHHUEM I'COMETPUUCCKUX BCIIMYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJJACC

Kon

IIpoBepsieMblid 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OcCHOBHBIE TIOHATHSI CTEpeOMETpUHU. Touka, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsitTue 00  aKCHMOMAaTHYECKOM  MOCTPOCHUU  CTEPEOMETPUU:  aKCHOMBI

CTCPCOMCTPHUH U CICACTBUA U3 HUX

7.2

B3aumHoe  pacnosioxkeHue TpsAMBIX B MPOCTPAHCTBE:  IEpPECEKarolIuecs,
napajuielibHble W CKpelBaromuecss npsmble. [lapamiensHOCTh OpsMBIX U
MJOCKOCTE B TPOCTPAHCTBE: TapaUiebHbIE TPsIMble B  TPOCTPAHCTBE,
MapAJJIETBHOCTh TPEX MPSAMBIX, MAPaUICIbHOCTh MPAMON U TIJIOCKOCTH. YTJIBI C
COHAMpAaBICHHBIMU CTOPOHAMH, VYTOJ MEXAY NpSIMbIMU B TPOCTPAHCTBE.
[TapanienbHOCTh MIOCKOCTEN: MapaJlieIbHbIE TIIIOCKOCTH, CBOMCTBA MapaJIJIEIbHBIX
rwiockocted. [IpocTeiinme npocTpaHCcTBEHHbIE (GUTYPbl Ha IIOCKOCTH: TETpa’p,

KyO, apajenenurne, IOCTPOCHUE CEUeHU N

7.3

IlepneHMKYJIApHOCT, NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, IPSMBIE AapAJLIEIbHbIE U IEPIIEHIUKYJIIPHBIE K TUIOCKOCTH, TPU3HAK
MEPIECHIUKYJISIPHOCTH IIPSIMOM U TNIOCKOCTH, TEOPEMA O NMPAMON NEPIEHIUKYJIISIPHON
IUIOCKOCTH. YTIIBl B IPOCTPAHCTBE: YIOJ MEXAYy MPSAMOM U IUIOCKOCTBIO,
JBYTPAaHHBIM yIOJ, JMHEWHBIA YroJl JBYIrpaHHOro ymia. llepnenmukynsp u
HAaKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O INIOCKOCTH, PACCTOSHUE OT MPSIMOU 0
TUTOCKOCTH, TPOEKIHS (QUTYpPHI Ha IIIOCKOCTh. [leprneHuKyIapHOCTh MIO0CKOCTEH:
NpU3HAK  IEpPHEHIUKYJISIPHOCTH  JABYX  IIOCKocTed. Teopema 0  Tpéx

MEPIECHINKYIIApax

7.4

IlonsiTMe MHOrOrpaHHUKAa, OCHOBHBIE 3JIEMEHTHl MHOIOIPAHHUKA, BBIIYKIbIE U
HEBBIYKJIbIE MHOIOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. IIpusma: n-yronbHas
npusMa, TpaHd U OCHOBAHMS IMPHU3MBL, NpsMas U HAKIOHHAS MPHU3MBI, OOKOBas U
IIOJIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJabHbII apajuIeIeInIe]
U ero cpoicrtsa. [Iupamupa: n-yrojapHas nMpaMuaa, TpaHd M OCHOBaHUE ITUPAMUBI,
OoKOBast M IOJIHAS [TOBEPXHOCTh MUPAMMU[IbI, IPABHIIbHAS M yCEUEHHAs MUpaMUa.
OnemMeHTbl NOpU3Mbl W nUpaMuiabl. llpaBuiabHBIE MHOIOIpaHHUKHM: IOHATHE
[IPaBUIIBHOIO MHOTOIPaHHUKA, IIpaBUJIbHAs IIpU3Ma M IpaBUIIbHAS IHpaMHIA,

IpaBUJIbHAS TPEYTOJIbHAS MUpPAMUIA U IPaBUIBHBIN TeTpadap, Kyo. IlpeacraBnenue




O IpaBHJIBHBIX MHOTOIpaHHHKAaX: OKTasAp, AOJACKA’ApP W HKOCA3APYIuc CeueHus

IMPHU3MBbI U ITUPaAMHU/JIbL

7.5

CI/IMMeTpI/HI B IMPOCTPAHCTBC. CHUMMECTPHA OTHOCUTCIBHO TOYKH, HpSIMOfI,
IUIOCKOCTHU. DIEMEHTHI CUMMCETPUHU B IIUPpaAMHUAaX, MapalJICJICIIUIIEaAax, IIPaBUJIbHBIX

MHOTOTpaHHHUKax

7.6

Brrancnenue 3J1eMEHTOB MHOTOTPAHHUKOB: pEOpa, AmaroHanu, yribl [lmomanb
OOKOBOIl TOBEPXHOCTH U IIOJIHOM NOBEPXHOCTH MPSAMON NPU3MBI, MJIOLIA/b
OCHOBaHHUM, TeopemMa 0 OOKOBOI MMOBEPXHOCTH HpsiMoil pu3Mbl. IInomaas 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IPABWIBHOM MNHMpPAaMHIbl, TE€OpeMa O IUIOLIAIu

yceuéHHol nupaMmusl. [Torstue 06 06béMe. O6BEM nUpaMUIbL, TPU3MBI

7.7

HOI[O6HLIC TCJIa B IPOCTPAHCTBC. CooTtHonleHUs MCXKAY IiomaasamMunu HOBerHOCTCﬁ,

00BEMaMu HOI[06HBIX TCII

11 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

6

I'eomerpus

6.1

I_[I/IJ'II/IHI[pI/I‘leCKaH ITOBCPXHOCTD, o6pasy10u1ne HHHHHHPH‘IGCKOIX MMOBCPXHOCTHU, OCb
III/IJ'II/IH)IpI/I"IeCKOI\/'I ITOBEPXHOCTH. HI/IJ'II/IH)IpZ OCHOBaHMSA U OOKOBas IMOBCPXHOCTD,

oOpa3syromas U 0Ch, IIOMAAs OOKOBOM U MOJHOM MMOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yolie KOHMYEeCKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHHUYeCcKOoN moBepxHocTH. KoHyc: ocHOBaHue M BeplinHa, oOpa3yromias U OCh,
mJI0ma s OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: O0pa3ylonme u

BBICOTA, OCHOBAHUA U OoxoBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, IIIOMAAb TOBEPXHOCTU cdepbl. Bzanmuoe

PacCIoOJIOKCHUC c@epbl H IINIOCKOCTHU, KacCcaTCJIbHasa INJIOCKOCTHh K C(bepe, IJIomaab

chepsl

6.4

N300paskeHune Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka mUInHApa U KOHyca

6.5

KOM6I/IHaI_[I/II/I TCJ BpallcHUAd W MHOTOT'PaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN

0Ko0JI0 cepsl, cdepa, BIMCaHHAs B MHOTOTPAHHUK, UITH TEJIO BPALICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienunena u ciencreus u3 He€. OO0bEM LMIMHIpa,

koHyca. O0BEM IIapa U TUIoMA L ChEephl

6.7

[lomobusie Tena B mpocTpaHcTBe. COOTHOMIGHUS  MEXKIAY — IUIOMIAJASIMHU

MOBEpXHOCTEN, 00bEMaMU OI0OHBIX TeJ

6.8

CeueHus OUJInHApa (napanneano U TNCPpHUCHAUKYIIAPHO OCI/I), CCUCHHA KOHYCa




(mapasuienbHOE OCHOBAHUIO U IIPOXO/ISILEE YepPE3 BEPILUHY ), CEUEHUS 1apa

BCKTOp Ha IIJIOCKOCTU W B IPOCTPAHCTBE. CloxeHHe W BBLIUMTAHUE BCKTOPOB.

YMHOKEHHE BEeKTOpa Ha 4yucio. Pa3noxeHue BeKTopa 1no TpéM HEKOMIIJIaHaApPHBIM

0 BekTopaM. [IpaBwiio mapamnenenunena. Pemenwe 3agad, CBS3aHHBIX  C
IIPUMEHEHUEM NIPaBUII IENCTBUIN C BEKTOPAMHU
IIpsmoyrosibHass cucTeMa KOoOopauHaT B mpocTpaHcTBe. KoopauHaTel BekTopa.
6.10 [IpocTeiime 3amaud B KOOpAMHATAaX. Yron Mexay BekTopamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brruucnenue YTJIOB MCXKAY HNPAMBIMU H ITJIOCKOCTSAMH.

KoopImHAaTHO-BEKTOPHBIM METOJ IIPU PEILIEHUU T€OMETPUUECKUX 3a]1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
MPOBEPsSIEMOro
TpeOOBaHUS

ITpoBepsiemble TpeGOBaHM S K NPEAMETHBIM Pe3yJIbTATaM OCBOCHUSA
OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl CPpeIHero 001ero
o0pa3oBaHus

Bnagenne wmeTomamu J0Ka3aTeNbCTB, aJrOpUTMAMH pELICHHUS 3a7ady;
yMeHue QOopMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIpeAeTcHuE,
aKkcuoMa, TeopeMa, CIEJICTBUE, CBOWCTBO, MPU3HAK, [I0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYITUPOBKH; MPUMEHSTHh UX; YMeHUE (HOPMYIHPOBATH
oOpaTHOE€ M MPOTUBOIOJIOKHOE YTBEP)KICHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ] MAaTEMaTHYeCKOH WHIYKIINH,
MPOBOAMTDH JIOKA3aTENbHbIE PACCYK/IEHUS MPU PEUICHUH 3a]1a4, OLIEHUBATh
JIOTHYECKYI0  MPaBWJIBHOCTh  PACCYKJIEHUW; YMEHHE ONEpUpOBaTh
HNOHATHUSMHU: MHOXXECTBO, IOJIMHOXECTBO, ONEpalli HaJ MHOXKECTBaMU;
YMEHHUE UCIIOTh30BATh TEOPETUKO-MHOXKECTBESHHBIN amliapat JUIsl OMUCAHUS
pEeaNbHBIX TPOIECCOB W SIBICHUW W NPH PEIICHWH 33134, B TOM YHCIIC U3
JIPYTUX YYeOHBIX IMPEAMETOB; YMCHHE OIEPUPOBATH IMOHATHUSAMHU: Tpad,
CBS3HBIA Tpad, IepeBo, UK, Ipad HA IJIOCKOCTH; YMEHHE 3aJlaBaTh H
OMUCHIBaTh Tpadbl pa3IUYHBIMU CIOCOOAMHU; HWCIIOJIB30BaTh I'padbl TIPHU

pelieHnu 3a1a4

YMeHue onepupoBaTh MOHATHUSAMU: HATypalbHOE YHUCIO, LEJI0€ YHUCIIO,
CTEIEHb C IIEJIBIM [TOKa3aTelIeM, KOPEHb HaTypaJbHON CTETEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNieM, CTENEHb C JIEHCTBUTEIbHBIM IOKa3aTeJeM,
jgorapudm dHCla, CHUHYC, KOCHHYC W TaHT€HC MPOU3BOJIBHOIO YHCIA,
OCTAaTOK II0 MOZYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBAa HATypajbHbIX, LEIbIX, PALUOHAIBHBIX, JEUCTBUTEIbHBIX
YHCcesl; YMEHHE UCTIOIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINH 001
JeTUTeNIb M HauMEHblIee olliee KpaTtHoe, anroput™M EBkiampma mnpu
pElIeHNH 3a]1a4; 3HAKOMCTBO C Pa3jIMYHBIMU IO3ULMOHHBIMU CHCTEMaMU
CUMCIICHHUS; YMEHHUE BBINOIHATH BHIUMCICHUE 3HAYCHUN U TTpeoOpa3oBaHus
BBIDQKEHHUI CO CTENEHSAMHU W Jorapudmamu, mpeoOpa3oBaHHs APOOHO-
palMOHANIbHBIX  BBIPAXKEHUM; yMEHHUE  ONEepUpPOBATh  MOHATUAMMU:

mociaca0BaTCIbHOCTD, apI/I(l)MeTI/ILIeCKaH Imporpeccus, TIrcoOMETpUUCCKaA




nporpeccus, OECKOHEYHO yObIBaromas TIE€OMETpUYECKas IPOTPECCHUS;
YMEHME 3aJaBaTh IIOCIEAOBATEILHOCTH, B TOM 4YHCIE C IOMOLIBIO
PEKYPPEHTHBIX (OpMYI; YMEHHE ONEPUPOBATh MOHATHAMU: KOMIIJIEKCHOE
YHUCIIO, CONpSOKEHHBIE KOMIUIEKCHBIE 4YHCHIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4YHcia, (opma  3amMcl  KOMIUIEKCHBIX — YHCEN
(reomeTpuueckas, TpPUTOHOMETpHUYECKass U airedpanueckas); yMeTb
IPOU3BOIUTH apu(MeTHdecKue ACHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IPUBOJUTH NPUMEPHI MCIOIb30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HOHATHAMHU:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpULBL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIIMTCIIA

YMeHue onepupoBaTh IOHATUSMH: palMOHAJIBHBIE, HUPPaLlMOHAJbHBIE,
MOKa3aTeNlbHbIe, CTENEHHbIE, JIorapu(MHUUEecKue, TPUTOHOMETPUUYECKHE
YPaBHEHHUsSI U1 HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH ITOHATUSAMU:
TOKJIECTBO, TOXKJECTBEHHOE IMpeoOpa3oBaHUe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YpaBHEHHMH W HEPAaBEHCTB, pPAaBHOCUIBLHOCTh YpPaBHEHHI,
HEpPaBeHCTB U CHUCTEM; YMEHHUE pellaThb YpaBHEHUs, HEpPaBEHCTBA U
CHUCTEMBl C TIOMOUIbIO PA3NMUYHBIX MPUEMOB; pellaTh YypaBHEHUS,
HEpPaBeHCTBA M CHUCTEMBI C TapaMeTpoM; MPUMEHSITh YpPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI [l PELICHUS MaTEMAaTUUECKHX 3a]1a4 U 3a/1a4 U3

pa3IUYHbIX 00JaCTel HAYKU U peabHOU KU3HU

VYMeHne onepupoBaTh TMOHATHAMHU: (QYHKIWSA, YETHOCTh (QYHKIUH,
NEPUOINYHOCTh (YHKLIUH, OTPAaHMYCHHOCTh (YHKIHWH, MOHOTOHHOCTb
GbyHKIIMH, SKCTpeMyM (GYHKIIUH, HanOOJbIIee W HAaWMEHBIIEe 3HAYCHUS
(GYHKIIMM Ha MPOMEXKYTKe, HETpEephIBHAS (YHKIIHS, aCUMITOTH rpaduka
(GyHKIIMM, TIepBasi U BTOpasi MPOW3BOAHAs (QYHKIIUH, TEOMETPHUUECKUN U
(Gu3NYeCKui CMBICT TNPOW3BOAHOHM, TEPBOOOpa3Has, OIpeneIEHHbINA
WHTETpall; YMEHUE HaXOJUTh ACHUMNTOTH Tpaduka (QyHKIHH; yMEHHE
BBIYHCIISITH TPOM3BOIHBIE CYMMBI, TPOU3BEICHHS], YACTHOTO U KOMIIO3HIIHH
(GyHKIUH, HAXOAUTh ypaBHEHHE KacaTeNbHOM K rpaduky pyHKINN; yMEHHE
HaXOAUTh MPOU3BOJHBIC dJIEMEHTAPHBIX (DYHKUUN; YMEHHE HUCIIOJIb30BaTh
MPOU3BOJIHYIO Ul HCCIeAO0BaHMS (YHKIUH, HAXOAUTh HAMOOJNBIINE H
HaUMEHBIIME 3HAYeHUs (QYHKIHH, CTPOUTh TpaUKd MHOTOUIEHOB C
UCIIOJIb30BAaHWEM amnmapara MaTeMaTHYeCKOTO aHaju3a; MPHUMEHSThH
IPOU3BOAHYIO JUIS HaXOXKACHUS HAMIYYIIEeTO PEIICHUs B MPHKIAIHBIX, B
TOM YHCJIE€ COLUATBHO-?)KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax; HAXOJUTh

IIoIAaaAu U 00BEMBI (PUTY ¢ TIOMOIIBIO MHTErpana; MPUBOJUTEH MPUMEPHI




MaTEeMaTHYECKOTO MOJEIMPOBAaHUS C MOMOIIB auddepeHIraTbHbIX

ypaBHEHU U

YMeHue onepupoBaTh NMOHATUAMU: Irpaduk QyHKIUU, oOpaTHas QyHKIIHS,
KOMIIO3UIUS (QYHKUUN, JUHEeHas (yHKUMsS, KBagpaTuyHas (QyHKIuS,
panoHanbHas (QYHKUMSA, CTENeHHas (QYHKIHMSA, TPUTOHOMETPUUYECKHE
(GyHKIIMM, OOpaTHBIE TPUTOHOMETpPHUYECKHE (QYHKIMH, TOKa3aTelbHas U
aorapupmMuueckass (QYHKIHH, YMEHHE CTPOUTh TpapuKU HM3yYCHHBIX
(GYHKIUH, BBINOIHATE MpeoOpa3oBaHus rpadukoB GyHKINH, UCIIOIB30BAThH
rpaduKH U U3yYEHUS TPOIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUH 3a/1a4
U3 JIpyT'UX y4eOHBIX MPEeIMEeTOB M 3aJau U3 peajbHON JKU3HM; BBIpAXKAThb
(opMynaMH 3aBUCHUMOCTH MEX]ly BETMUMHAMU; UCIOJIb30BaTh CBOMCTBA U
rpaduku (QyHKUMHA JUIs pelleHUs YpPaBHEHUN, HEPAaBEHCTB M 3ajau C
napaMeTrpamMu; H300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa

peLICHUI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, O W YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33Ja4yd U3 OOJIACTH YIPABICHHS JUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABIATH BBIPAXKEHUS, ypPaBHEHHUs, HEPABEHCTBA U HX
CHUCTEMbI MO YCJOBHIO 3aJauyd, MCCIEIOBaTh IOIYYEHHOE pELICHHE U
OIICHMBATH MPABIONOJAO0HOCTh PE3yJIbTaTOB, YMEHHE MOJCIUPOBAThH
peanbHble CHUTYyallUd Ha S3bIKE MAaTeMaTHKU;, COCTaBISATH BbIpaKeHUS,
ypaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3aJjauu, UCCIIEIOBATh
MOCTPOEHHBIE  MOJEIM C  HCIOJb30BAaHHEM  afmapara  ajireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yJIbTAT

YMeHue onepupoBaTh MOHSITHIMH: CpelHee apudMeTnueckoe, MeauaHa,
HauOoJbIlIee W HaMMEHbIIEE 3HAYCHUS, pa3Max, JUCIEPCHUs, CTaHIapTHOE
OTKJIOHEHHUE YHCJIOBOTO Ha0Opa; YMEHHE H3BIEKaTh, MHTEPIPETUPOBATH
nHpOpMaIMIo, TIPEACTABICHHYIO B TaOJIMIaX, HA AUarpamMmax, rpadukax,
OTpaXarolIyl0 CBONCTBA PEaNbHBIX MPOIECCOB M SBICHUHN; MPEICTABIIThH
nHpopManMi0 C TOMOMIBI0 TaOMUIl W JAWarpaMM; HCCJIeI0BaTh
CTATUCTUYCCKUE JAaHHBIC, B TOM YHUCJIE C NPUMEHEHUEM TrpaduaecKux
METOIOB U JIEKTPOHHBIX CPEJICTB; Ipa)UuecKu MCCIIE0BaTh COBMECTHEIC

HaOJII0ACHNUS C IOMOILBIO IUarpaMM pacCEUBAHUS U JINHEHHOW perpeccun

YMeHue omnepupoBaTh TMOHATHUSIMHU: CIYyYalWHBIM ONBIT W CiIy4yailHOE

CO6BITI/Ie, BCPOATHOCTDH CnyqaﬁHoro CO6BITI/I$I; YMCEHHEC BBIUUCIIATH




BEPOSITHOCTh C HCIOJB30BAHUEM TpaQUUECKUX METOAOB;, MPHUMEHSTH
(GbopMysbl CIIOXKEHHSI U YMHOXEHHUS BEpOSITHOCTEH, (hopMyiy MOIHOM
BEpOsATHOCTH, Qopmyiy bepHymiu, komOuHatopuble GakTel U HOPMYJIBIL;
OLICHUBATh BEPOSTHOCTH pEAbHbIX COOBITUH; YMEHHE OIEepUpOBAThH
MOHATUSAMU:  CclyyallHas BeJIMYMHA, paclpe/ielieHue BepOSITHOCTEH,
MaTeMaTHYECKOe OXUIAHWE, AUCIEPCUS M CTAaHJAPTHOE OTKJIOHEHHE
CIly4aiiHOM  BeNMWYWHBL, (YHKIMHM  pacmpenesieHuss ¢ IJIOTHOCTH
PaBHOMEPHOTI0, MMOKA3aTeIbHOI0 U HOPMAJILHOTO PacIpeAeICHHil; yMEHHE
UCII0JIb30BaTh CBOMCTBAa M3YYEHHBIX pacIpeaeieHUul i pellieHus 3ajady;
3HAKOMCTBO C MOHATUSAMHU: 3aKOH OOJIBIIHMX YUCEN, METOJbl BHIOOPOUHBIX
HCCIEN0BAaHUN; YMEHHME NPUBOAUTH IPUMEPHI IPOSBICHHUS 3aKOHa
OOJIBIIMX 4YHUCENl B MPHUPOAHBIX U OOIIECTBEHHBIX SBICHUSX; yMEHHE
OIEpUpPOBaTh NOHATHAMU: COUYETAHUE, NIEPECTAHOBKA, YUCIIO COYETAaHUM,
YHCIO  TEepecTaHoBOK; OumHOM  HploTOHA; yMeHHE  NPUMEHSTH
KOMOHMHATOpHBbIE (aKThl U PACCYXKACHUS JUIS PELICHUs 3a/1a4; OLECHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH NMOTYYSHHBIA PE3yIbTaT

YMeHue onepupoBaTh NOHATHUSMHU: TOYKa, NpsMasd, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUMHA YIJIa, IUIOCKUN YTroJl, IBYyIpPaHHbBIN
yToJI, TPEXTPAHHBINA Yroji, CKpPEIIMBAIOIIUECs MpsAMbIE, NapauIeIbHOCTh U
MEPIECHIUKYISIPHOCTD IIPSAMBIX U INIOCKOCTEH, YIOJ MEXIY MPSMBIMU, YTOJI
MEX]ly NMPSAMOU U INIOCKOCTBIO, YIOJl MEX/Y INIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSTHUE MEXIY NPSAMBIMHU, PACCTOSHHE MEXIY
IJIOCKOCTSIMHM; YMEHHE HCHOJIb30BATh MPHU PELICHUU 3aJa4 H3YUYCHHBIE
(GakThl ¥ TEOpPEeMBI TNIAHUMETPUN; YMEHHE OIEHUBATH pa3Mepbl OOBEKTOB
OKPYXAIOLIETO MHpa; CTPOUTh MAaTEMaTHYECKHE MOJEIU C IOMOIIBIO
FEOMETPUYECKUX TOHSATHH W BEJIWYMH, pellaTh CBSI3aHHBIE C HUMU

MMPaKTUYCCKHUEC 3aaa4n
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YMeHHe omepupoBaTh MOHATHUSMU: IUIOMIAAb (GUTYpPBL, 00bEM (GUTYPBHI,
MHOTOTPaHHHUK, IIPABUJIbHBIM MHOTOIPAHHMK, CEYEHUE MHOIOTPAaHHHUKA,
KyO, mapajuielienuIe], npu3Ma, NupamMuaa, Qurypa H IMOBEPXHOCTb
BpallleHUsl, MUIMHAP, KOHYyC, map, cdepa, miomanb chepsl, MUIOMAIb
NOBEPXHOCTH NHUPAMUJABL, MPU3MBI, KOHYCa, LMUIMHIpa, 00BEM KyOa,
IPSMOYTOJIBHOTO —Mapajulesienuiea, MUPAMUAIbBL, TPU3MbI, [HJIHHIPA,
KOHyca, Imapa, pa3BépTKa MOBEPXHOCTH, CEYCHUS KOHYCa M IUIMHIPA,

Nnapajui€JIibHbIC OCH HWJIW OCHOBAHHIO, CCUCHUC IIIapa, IIJIOCKOCTD,




Kacaromasics cdepsl, LMWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUCHHE
MHOTOTpaHHUKA, W300pakaTb MHOTOTPAHHUKH, (UTYpHl M MOBEPXHOCTH
BpAIICHHUS, NX CEUYCHUsS, B TOM YHUCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHATH CBOMCTBa T€OMETPHUYECKHX (PHUTYp, CaMOCTOSTEIHEHO
(bopMyITUpOBaTh OMpEAETeHIS H3y4aeMbIX (QUTYD, BBIBUTATH THIIOTE3BI O
CBOMCTBaX M TMpPHU3HAKAX T€OMETPUYECKHX (Uryp, oOOCHOBBIBATH MU
OmpoBepraTh HMX; YyMEHHE NPOBOAMTH Kiaccudukamuio ¢Guryp 1o
pa3IMyYHBIM TMPHU3HAKAM, BBINOJHATE HEOOXOAMMBIC JOTOJTHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omepupoBaTh NOHSATHSAMH: JBHKEHHE B  IPOCTPAHCTBE,
napajuleibHbIi MEepeHoC, CHMMETPHsl Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeodpa3oBaHUEe MOA00Us, MOJOOHBIE (GUTYPBI;, yMEHHUE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UIYpBI, B TOM 4YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh TEOMETPUUECKIE OTHOILCHUS IPU
pelIeHnn 3a7ad, HaXOAWTh T€OMETPUYECKHE BEJWYMHBI (UIMHA, YTOII,
IUTOIIAIb, OOBEM) MPH PEIICHUH 33Ja4d U3 JPYTHX YYEeOHBIX NMPEIMETOB U
U3 peaNbHOW JXM3HH; YMEHHE BBIYHCISATH T'€OMETPHYECKHE BEIWYHHEI
(mmmHa, yrom, TmIOHIadb, OOBEM, IUIOUIAJh IOBEPXHOCTH), HCIOIB3YS
U3y4YeHHbIe (OPMYJBl U METObl, B TOM YHCIE: IJIOLIA]b MOBEPXHOCTH
NUpaMuIbl, NMPU3MBL, KOHYCa, UUIUMHJIpA, Miomanb chepsl; 00bEM KyoOa,
IPSAMOYTOJIBHOTO Tapajulelienuiea, NHPaMHUIbL, HPU3MBL, LHIMHIPA,

KOHYcCa, IIIapa; yMEHHUE HaXOAUTh OTHOIIIEHNE 00BbEMOB MOJOOHBIX (DUTYD

12

YMeHue onepupoBaTh MOHIATHAMH: MPSMOYTOJbHAasi cCHUCTeMa KOOpJIUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHUCIO, DPA3JIOKEHHWE BEKTOpa Mo 0a3ucy,
CKaJSIpHOE TPOW3BEJCHHE, BEKTOPHOE IPOU3BEICHUE, YIOl MEXIY
BEKTOPAMH; YMCHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPIAMHATHBIA METOJ

AT pEIICHUA TCOMETPUUCCKUX 3aaaY U 3aaa4 APYTux y‘IG6HBIX npeaMETOB

13

YMeHue BBI6I/IpaTB HOI[XOI[}IH_II/Iﬁ MCTOJ MJIA PCHICHUA 3aa4u, IOHUMaHHUC
SHAYUMOCTU MATCMATUKU B H3YUYCHHU IMPUPOAHLIX U O6H.[€CTBCHHBIX
IpouecCcoB H SIBJIeHI/Ifl; YMCHUEC paclio3HaBaTb IIPOABJICHUC 3aKOHOB
MAaTCMAaTUKU B UCKYCCTBC, YMCHUC IMPHUBOJUTL NPUMEPBI MATCMATUUCCKUX

OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKH




INEPEYEHDb 3JIEMEHTOB COAEP/KAHMUS, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHM A

Kon
1 Uucna v BBIMUCIEHUSA
1.1 Hatypanbnsle u nensle yncna. [IpusHaku AeIMMOCTH LENBIX YUCEI
1.2 Pannonanpubie 4yncina. OOBIKHOBEHHbIE M JIECATUYHBIE JApPOOH, TPOICHTHI,
0ECKOHEYHbIEC IEPUOANYECKUE IPOdH
13 Apudmernyeckuit KOPEHE HaTypajbHOU cTeneHu. [leficTBus ¢ apupmMeTndecKuMu
KOPHSIMU HAaTYypaJIbHOW CTENEHU
14 Crenenb ¢ enbsiM nokasaresieM. CTeneHb ¢ pallioHalIbHBIM IoKa3aTesneM. CBoicTBa
CTENEHU
15 CHuHyC, KOCMHYC M TaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
aApKTaHI'€HC YUCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnynble U HaTypaJibHbIE JIOTapU(PMBI
JlelicTBuTenpHBIE YucCHa. ApuQMETHYECKHE Olepanuud C JIeWCTBUTEIHHBIMH
1.7 yuciamu. [IpuGnmxEéHHbIe BEIYUCICHUS, PAaBUia OKPYTIICHHS, IPUKHUIKA U OIIEHKA
pe3yJibTaTa BRIUMCICHUN
1.8 [IpeoOpaszoBanue BbIpaKeHU
1.9 KoMmuiekcHble uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u ApoOHO-paliiOHATbHBIE YPaBHEHUS
2.2 WppanumonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUS
24 [oka3zaTenbHbIe U TOTapu(MUYECKUE YPABHEHUS
2.5 Lenbie u ApoOHO-paliMOHATIbLHBIC HEPABEHCTBA
2.6 HppaumnonanbHble HEpaBEHCTBA
2.7 [loxazarenpHble U orapuMuUecKre HepaBeHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 Martpuna cucTemMsbl IMHEHHBIX ypaBHEHUI. OnpeaenuTenab MaTpULIbl
3 @yHKIUHU U TpaduKu
31 OyHkus, cnocodsl 3ananug QyHkiuu. ['padpux dysHkuuu. B3zaumHo oOpaTHbIe

dyukmun. Yérusle 1 Heuérunle GyHKUMK. [lepuoanueckue GyHKIIUU




OOmacTp ompeneneHus W MHOXKECTBO 3HaueHWd ¢(yHkumu. Hymm ¢yHKImm.
IlpomexxyTku  3HaKOMoOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.

32 Makcumymbl 1 MUHUMYMBl (QyHKiuu. HauOosbliee M HauMeHbllee 3HA4YECHHE
(YHKIIMHU Ha IPOMEXKYTKE
33 Crenennas (yHKIUS ¢ HaTypaJlbHBIM M II€JIBIM TIOKazaTeiaeMm. EE cBoiicTBa u
rpa¢uk. CBolicTBa 1 rpauK KOpHsI 7-Oi CTENeHH
3.4 Tpuronomerpudeckue GyHKIUHU, UX CBOUCTBA U TpauKU
3.5 ITokazarenpHast u orapupmuueckas PyHKIUH, UX CBOMCTBA U rpaduku
36 Toukn paspeBa. Acumnrorsl rpaduxoB ¢yHkuuid. CpoiicTBa  (YHKIUH,
HEINPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIIOCOORI 3aJaHUs ITOCIEA0BATEILHOCTEH
3.8 Apudmernyeckas u reomeTpudeckas nporpeccur. Popmysa CI0KHBIX IPOLEHTOB
4 Hauvana maTematnueckoro aHaiamsa
4.1 IIpousBogHas Gpynkuuu. IlponsBoaHble 31€MEHTapHBIX QYHKIUN
[lpuMeHeHne TPOU3BOJHOM K HCCIEAOBaHHIO (PYHKIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxieHue HauOoIbLIero 1 HaMMEHbIIEro 3Ha4eHUs (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. Materpain
5 MHOXecTBa U JIOTHKA
5.1 MHo>xecTBO, olepanuy HajJ MHOXecTBaMu. Jlnarpammel Oiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomoOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
72 [IpsiMble M MIIOCKOCTH B IPOCTPAHCTBE
1.3 MHororpaHHuKu
1.4 Tena 1 TOBEpXHOCTHU BpALLEHUS
7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHME
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHajgu3a, TeOMETpHs.
I'eomerpus, 10-11 xmacce/ Atanacsau JI.C., byty3zos B.®., Kagomner C.b. u

1p., AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemenuey, 2024

METOAUYECKHUE MATEPUAJIbI J1JIS1 YUUTEJIS

Marematuka: anrebpa W Hadalla MaTeMaTHYeCKOro aHalu3a, TeOMETpHUs.
I'eomerpusi: 10—11-e kmaccel : 0a30BbIi W yrIyOJEHHBIM yPOBHU
Metoauueckue pekomenaanuu k yueOnuky JI. C. Artanacsina, B. @. byty3oBa,

C. b. Kagomuena u np. — Mocksa : [IpocBemienne, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/
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