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IMNOACHHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanibHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHHWH, MPEABABIIEMBIX K
MaTEeMaTUYEeCKOMY OOpa30BaHUIO, M TPAJAUIMA POCCUIMCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSIMM,
COCTaBIIIFOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TeOMETPHH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYECKONH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEIMETHBIX PE3YJIbTaTOB OOYyYECHHS] TE€OMETPUU B HAIMPABICHUH JUYHOCTHOTO
pa3BuTHs OoOydarommxcs, ¢GopMHUpOBaHUA (YHKIIMOHATHLHONM MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y o0ydarommxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUU TC€OMETPUUYCCKHX
abCTpakmuii, COOTHONICHHH PEATbHOTO W HACATBHOTO, XapaKTepe OTPaKCHUS
MAaT€MaTH4YeCKOW HAyKOW SBJICHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAyK U POJIM MAaTEMAaTHUYE€CKOTO MOJCIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHUPOBO33PCHUS
YYaIIUXCsl, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIsl ajanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust SBISIETCS OMHUM W3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOXXHOCTb HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HANPABJICHHOCTH, TaK M TyMaHUTapPHOM.

Jlornyeckoe MbIIIieHHEe, (HOPMUPYEMOE TPH HM3YYCHHH OOyJaArOIIHMUCS
MOHATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHHUH IETIOYKU JIOTHIECKUX YTBEPIKICHUN
B XOJIe pEUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3HUKH.

YMeHHUe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesTenbHOCTH dYenoBeka. OpueHTalus YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaNIbHOro ObITHS, (opma
OTPaXCHUSI OKPYIKAIOIIEr0 MHpA, YCIOBHE YCIEIIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JIEHCTBUTENLHOCTH.  OmepupoBaHHWE  IMPOCTPAHCTBEHHBIMU



oOpazaMu O0OBEIMHAET pa3Hble BUAbl y4eOHONM M TPYIOBOH JEITEIBHOCTH,
SBIIIETCS OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3ajaya (opMuUpOBaHHUS y OOyYaroUUMXcsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYLIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAMPaBICHUSM.

[lens ocBoeHus mporpammbl yyeOHoOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OyueHus — o001meoOpa3oBaTelbHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommuxcsa  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEHUs |
WCIIOJIb30BAHUSI CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JCHUCTBUM,
cequ(pUYHBIX T€OMETPUH, BOBMOXXHOCTH YCIEIIHOIO MPOJ0JIKEHNs 00pa30BaHUs
0 CTICIIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOy4Jaromuxcs CpeHel IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHHM
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTBH OOIIME MATEMAaTHUYECKHUE YMEHHUS, CBA3aHHBIC
CO CHEeHU(PHUKON TreoMeTpUr W HEOOXOAMMbIE [Js JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YUWUTh F€OMETpPUIO OoJiee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUYECKHUX
3HAHMSIX B MPOPECCUOHAIBHON JAESATEIbHOCTH.

JlocTkeHHe Lenu OCBOEHHSI MpPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMH 3ajayaMyd  OCBOCHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (opmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KakK 4YacTH MHPOBOM

KYJbTYpbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmMupoBaHue TpeACTAaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIeHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJISIONIUX OMHUCHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTb Ha YepTekax, MOJIEISIX U B
peaTbHOM MUpPE MHOTOTPAHHUKU U TeJa BpallleHHUS,;

e OBJAJCHHE METOJAMH PEIICHUs 33a/lad Ha TOCTPOCHHS HAa M300paXKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMU O
MHOTOTPAaHHUKAX U TeJlaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEUIeHUs]  OCHOBHBIX  THUIOB  33j]ay;
dbopMupoBaHHE YMEHHUSI TMPOBOJUTH  HECIOXKHBIE  JOKa3aTEIbHbIE
pacCy’kKJieHUsT B XOJI€ PEUICHUs CTEPEOMETPUYECKHX 3aJad W 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;



e pa3BUTHE WHTEJIEKTY AJIbHBIX U TBOPYECKHUX crocoOHoCTe!
oOyuarolmuxcs, [O03HABAaTEJIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILICHHUS;

e (opmupoBaHue (yHKITMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHUE Paclo3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsiX ¥ MpPH U3YUYEHUU IPYTHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMYJIUpOBATh HUX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUUYECKUE MOJIETH, TPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PelIeHUs MPAKTHKO-OPUEHTUPOBAHHBIX
3aJ1a4, MHTEPIIPETUPOBATH U OLIEHUBATH [TOJyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENHEHOM OCOOCHHOCTHIO MPOrpaMMBbl SIBJISIETCSl BKJIIOUYEHHE B KYypC
CTEPEOMETPUM B HAayalle €ro MU3y4YeHHs 3a7ady, pEUIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMUS, U ONpeeIEHHbIM 00pa3oM OpraHru3oBaHHas paboTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JaJIbHEUIIEMY U3YUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YyYaIIUXCS B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CYET peUIeHUs 3aJad Ha
CO3/aHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
IpPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCS C ONOPOM Ha
HarJAIHOCTh, a OIEpUpPOBaHHE O0Opa3oM — B YCIOBUAX OTBIEYEHUS OT
HarJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOIO COAEPKaHNU.

OcHoBHbIE cojepkarenibHble TUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacrpenensercds He TOJBKO M0 COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
o0yueHus Ha YpOBHE CPETHETO O0IIero 0Opa3oBaHusl.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMsI paboyell mporpaMMmbl, pacnpeneN€éHHbIM [0 TojaM O0O0y4eHus,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIAJIEHUE T'E€OMETPUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEA0BATEIBHO U MOCTYIIATENbHO, C
COOJII0JEHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCh B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPECTaBICHUN OOYy4yaroUIMXCs, paclupss M
yriyossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenne reomerpun orBoautes 2 yaca B Hexemo B 10 kimacce u 1 gac B
Hezemo B 11 kimacce, Bcero 3a 1Ba roga ooydyenust - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIIEACTBUSA U3 HUX.

B3anMHOE pacnonokeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECH,
NapajuleJibHble M CKpeuuBaromuecs npsMbeie. [lapamienbHOCT OpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MAPAIETBHOCTh TPEX MPSIMBIX; NMAPAJUICIBHOCTh MPSIMOU M TUIOCKOCTU. YTJBI C
COHAIPABJIEHHBIMUA CTOPOHAMH; YIOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOMCTBA
napajyieNbHbIX IUiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IJIOCKOCTHU: T€Tpa’ap, KyO, napaienaenunes; IoOCTPOCHUE CEUECHUN.

[lepieHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: MEPIECHANKYISPHBIE MPSIMBIC B
IPOCTPAHCTBE, IMPSAMbIE NApPAJUICIbHBIE U MEPIEHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH IMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOWU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroj, JIMHEHMHBIM yroja JBYTPAHHOIO  yrIJja.
[lepieHAUKYISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpOeKIus  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKYJISPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
IockocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsAiTHE MHOTOTPAHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAHHUKA, BBITYKJIBIC
Y HEBBIMMYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [Ipusma: nN-yronbHas
pu3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsiMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PAMOYTOJIbHBIN
napajjiefienune]; 1 ero cBoictea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHUWE MUPaMUbl;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yceuéHHas nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuiabl. [IpaBuiibHBIC
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOTIOTPAHHHWKA; IPAaBUJIbHAS IIPU3Ma U
MpaBWIbHAS TNHUPAMHUA; IPaBUJIbHAs TPEYrojbHAs NHUpAMUAA U IPABUIIbHBIN
terpa’ap; KyO. I[lpencraBieHue O MPaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKa’ip ¥ ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHPAMHAAX, NapajuleIeHnuIenax,
MPABWIbHBIX MHOTOTPAHHUKAX.



Bbluncnenue 3JIE€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaliu, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOM TPHU3MBI,
IIOAJb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBI.
[lnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU TMPABWIBHOW MMUPAMUIBI,
TeopemMa O Iulomaad yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MUPaAMU/JIbI, TPU3MBL.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TElL.

11 KIIACC

Tena Bpamenus

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyromue UUJIUHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUSA U
OOKOBasi TMOBEPXHOCTb, oOOpasymolias M OChb, IUIOIMAJb OOKOBOM W TOJHOMN
MMOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MmoBepxHOCTU. KOoHyC: OcHOBaHMe U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaAMETpP; IUIOMIAJb MMOBEPXHOCTU CQEPHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IAIb CEpPHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka numuHapa U KOHyca.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpaleHUS.

[Tonsatre 06 06bEMe. OCHOBHBIC CBOMCTBA 00BEMOB Teil. Teopema 00 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM UUIMHAPA,
KoHyca. O0BEM 1mapa u miomab cepsol.

[logoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEH, 00hEMaMU TIOIOOHBIX TEJL.

Ceuennsi mwiMHApa (MapaJIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUSs
KOHyca (mapajijieIbHOE OCHOBAHHMIO M TPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUCHUs
nrapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocTy U B mpocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4UCiOo. Pa3noxkeHne BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuio mapamienenunena. Pemienne 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACHCTBUM ¢ BekTopamu. IIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOoJl Mexay Bekropamu. CKalpHOE MPOU3BEICHUE BEKTOPOB.
BbeluncneHnue yrioB MEXIy MPSMBIMHA M IJIOCKOCTAMHU. KoOparHATHO-BEKTOPHBIN
METO/I IPU PEIUICHUN T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3ynbTaThl OCBOCHUS MPOTpPaMMBbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKOW MO3UILIUKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
nporeAyp TpaxiaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI WU TIp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMUA 1 HA3HAYCHHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Ipak1aHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3THUX JOCTWIKEHHWW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO Hapo/a;
c(hOPMUPOBAHHOCTHI0  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOIO BKJIa/Ia B MOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIHOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXIeHui;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acClEeKTaM pa3nyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBbIO (3710pOBOE NMHUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHSATUU U

OT/ABIXA, perynspHas busnaeckas AKTUBHOCTb); (bu3HIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
NEATENbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIO0OUS; MHTEPECOM K
pazauuHbiM  chepam  MpodecCHOHAIBHON  JEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccu W peaau30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM000pa30BaHUIO HA NPOTSHKEHUHM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a]1a4 MaTEMATUYECKOM HAIIPAaBJICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIbHO-3KOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE NMPUPOJHON U COLMAIBHOM
Cpelbl, OCO3HaHHEM TJI00aJdbHOIO  XapakTepa 3KOJOTHYECKHX MpoOlieMm;
OpUEHTAIlMEN HAa NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM U1 pelieHus 3a7ad B
00JacTH OKpy>Karomleil cpefpl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOYHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH Cpebl.

LleHHOCTH HAYYHOIO NMO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKOM HayKh Kak cgepbl 4YeIOBEUYEeCKOW esTeIbHOCTH, ATAloB €&
pa3BUTHS M 3HAYUMOCTH JUIS PA3BUTHUS LMBWIM3ALWU; OBJIAJCHHEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYK) M HCCIEAOBATEIbCKYIO AESATEIbHOCTD
WHJVMBUAYAJIBbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUSHBIMU
0eucmeusaMu, YHUBEPCANbHbIMU PE2YIAMUSHLIMU OCUCTNEUAMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oelicméus, — 00ecneuuUB8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YHaAOWUXCcs (0Cc80eHUe
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupd,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbcKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY TMOHATUAMH, (HOPMYITHPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATH, (opMymupoBaTh W  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIEC, YAaCTHBIE W OOIIHE,;
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTUBOpeYrs B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX;



npemjiaraTb  KpUTEpPUM U1 BBISIBICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e MPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALHIO,
OPUBOIUTH MPUMEPhl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHOCOO pemieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue JeHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, MpoldiIemy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaThb  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4ecKOoro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIICHHUS M BBHIBOJBI MO pe3yIbTaTam
MPOBEAEHHOTO HAOIONEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUI;

e TIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BbIIBUTATh
IPEANOIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c unpopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX NIl OTBETA
Ha BONPOC U JJIs PELICHUS 3a/a4H;

e BbIOMpaTh UH(OpPMAMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pPa3TUYHBIX BUJOB U JOPM MIPEICTABIICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIMIO, TIPEJICTABIATh €€ B pa3Iu4HbIX (OopMax,
WJUTIOCTPUPOBATh TpaduyuecKy;

e OLIEHUBATH HaAEXKHOCTD uH(popmaun o CaMOCTOSITEJIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanohvle  KOMMYHUKaGmMuUGHble  Oelicmeus,  00ecnedusarom

CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCHL.

O0menne:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH IMOTYUYEHHBIN pe3yJIbTaT;

B X0JIe OOCY>KJIeHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, peraeMoi 3a7a4n, BEICKA3bIBATh UJICH, HAIICIICHHBIC HA TIOUCK
pEIICHHsI; COTMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHAPYXMBATh Pa3IMYMe U CXOJCTBO IO3UIIUH; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPe3yJbTaThl  pPEIMICHUS  3a7a4d,  OKCIECPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y9E€TOM 3a]1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

NOHMMAaTh W HUCHOJNb30BaTh  MpEUMyIIecTBAa  KOMaHIHOHM U
MHIUBUYaIbHOM pabOThl MpU PEIICHUH YUEOHBIX 33]1a4; IPUHUMATh LENb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUAblI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBIIOJHATH CBOI 4YacThb paOOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

Yuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 perieHus
C YY4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOpMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Tporecca U
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IEITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pE3yJbTaTa IENH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTUKEHUS WIM HEJIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUSIMU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[TpuMEHAT, aKCHOMBI CTEPECOMETPUM W CIICJICTBHUS M3 HHUX IPU PCIICHUH
TCOMETPUUCCKUX 3aJ1a4.

OnepupoBaTh MOHATHIME: MAPALICTFHOCTDh U MEPIECHANKYISIPHOCTD MPSMBIX
Y TTOCKOCTEM.

KnaccugummpoBaTh B3aUMHOE pAaCIOIOKEHHUE TPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSAMH: IBYTPAaHHBIA YTOJ, TpaHWU ABYTPAHHOTO YTJa,
pedpo IBYTPAaHHOTO yTJIa; JTUHEHHBIN Yroyl IBYTPAHHOTO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKJIIBIHI
MHOTOT'PaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHHUKOB (MMHpamMuia; TpHU3MAa,
NPSIMOYTOJIbHBIN Mapajuieienunes, Kyo).

KnaccudumupoBate ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JJIA
Kiaccuukauy  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKHW; IPAaBHIbLHBIC
MHOTOTPAHHHUKH; TIPSIMbIC U HAKJIIOHHBIC TIPU3MBI, TTapaJUICICTTUIICIbI ).

OnepupoBaTh MOHATUSIMHU: CEKYIas MIIOCKOCTh, CCUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHUH, HCTIOIB3YS METO/I CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTSIKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DHUTYp: BHUJ
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUYNH MO 00pasimam Win
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOJAbl TPU PEHICHUH
CTaH/JIAPTHBIX MATEeMAaTHYECKUX 3a7a4 Ha BBIYMUCICHUE PACCTOSHUM MEXIY IBYyMS
TOYKaMH, OT TOYKA JO TPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS TTPSIMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEITUIMH MO 00pasimam Win
QITOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTHYECKHE METOJAbl TPU PEHICHUH
CTAaHJAPTHBIX  MaTeMaTHYECKUX 3aJad Ha BBIYUCIICHHEC YIJIOB  MEXIY
CKPEIIMBAIOIMIUMHUCS ~TPSIMBIMHA, MEXKIYy TPSIMOM H TUIOCKOCTBIO, MEXKIY
TIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boiuncnsath 00bEMBI U TUIOIIAA TTOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMyJ; BBIUUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TTOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCbhb U
MJIOCKOCTh CUMMETPHU; LIEHTP, OCh U TIJIOCKOCTh CUMMETPUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPHPETHPOBATH HHPOPMAIUAIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpuMensaTy reoMerpuueckue ¢GakThl IS PEHICHUs] CTEPEOMETPUUYECKHUX
3aa4, MPEANOJIAraroluX HECKOJIBKO IArOB PEMIEHHUS], €CIIH YCIOBUS NPUMECHEHUS
3aJIaHbBI B SIBHOH (hopme.

[IpumeHaTs mpocTediMe NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBOANTE HpPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE H
YKA3HHU, PACMIO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHUS HA MPAKTHUKE: aHAJIWU3UPOBATH DPEAJIbHBIC
CUTyallud W NPUMEHATh HU3YYEHHBIE TOHATUSA B MPOLECCE IOMCKA PEIICHUS
MaTreMaTH4ecku CHOpPMYJIHPOBAHHON TMpPOOJeMbl, MOJEIUPOBATh peaJIbHbIC
CUTyalluM Ha S3bIKE TE€OMETPHUM, MCCIEA0BATh TOCTPOEHHBIE MOJICIH C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUI U TEOpeM, anmnapara aareopbl; penaTh
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEITUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3yrolne
HUJTUHIPUYECKOW  TMOBEPXHOCTH;  IMWIMHADP,  KOHWUYECKAas  IOBEPXHOCTD,
oOpasyroIue KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

PacrioznaBath Tena BpamieHus (IIIMHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunnpoBats B3auMHOE pacioyioKeHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CErMEHTAa; IIapOBOM CJIO¥, OCHOBaHUE IIAPOBOTO CIOS, BBICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHwus,
Tr€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIICHHUS.

BBIUUCIATh COOTHOIIEHUS MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BEMaMHU
MMOJOOHBIX TEI.



N300paxarh u3ydaemble (PUTYypbl OT PyKHM M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB.

BhINOHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUs TEJ BPALLECHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (PHUTypax, IPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATH JOEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaJaIOT.

[IpuMeHATH IPaBUIIO NIApaJUICIICIIAIIEA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIrOJ MEXKIY
BEKTOPAMHU, CKAJISIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOPA HA YKCIIO, YIOJI MEXIY
BEKTOPaMM, CKaJIPHOE IPOU3BEACHUE, pPACKIaAblBaTb BEKTOp IO JABYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3afaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMUHAT.

[IpumeHsATh reomeTpuueckue (AKThl I PELICHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANnoJIarainX HECKOJIBKO IAaroB PELIEHHUs, €CIU YCIOBUs TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocreinne reoMeTpUYECcKUE 3a1adyd HAa NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3amauM Ha [10Ka3aTebCTBO MATEMAaTHYECKUX OTHOLICHHM W
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH IO 00pa3laM WM aIrOpUTMaM, IPUMEHSIS
U3BECTHBIC METO/bI IPU PELLICHUH CTAHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP  MpOCTEHIIME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTE HpPUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HH, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMEHATh MOMYYECHHBIE 3HAHMS Ha IMPAKTHKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TIOHATUS B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTUYeCKd CHOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallul Ha S3bIKE T'€OMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MTOHATHI U TEOpeM, anmnapaTa anreOpsl; pemaTh
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n NPOrpamMMbl

Beenenue B crepeoMeTpuro

HpﬂMHe M IIJIOCKOCTH B IIPOCTPAaHCTBE.
HapaﬂHeHLHOCTL MMPAMBIX U IUIOCKOCTEH

[lepneHqUKyAAPHOCTD NMPSAMBIX U
IJIOCKOCTEN

VYrisl MeXay NPSMBIMU U TUIOCKOCTSIMHU
MHororpaHHuku
OO0BEMBI MHOTOI'paHHUKOB

HOBTOpCHI/ICZ CCUCHUS, paCCTOAHUS U YTJIbL

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10

11

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bubmnoreka LJOK
https://m.edsoo.ru/1c209e37
bub6mmorexa [JOK
https://m.edsoo.ru/1c209e37
bub6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmorexa [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Tena BpaieHus
OO0BEMEI Tel

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHue, 06001IEHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

KoanuyecTBO 4acoB

Konrpoabnbsie IIpakTuyeckue
Bcero

padoThbI padoTsbI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne

wn Tema ypoka

OCHOBHBIE IOHATHSI CTEPEOMETPUU:
TOYKA, NpsIMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuna
n300pakeHHs Ha PUCYHKAX:
M300pakeHUs TUIOCKOCTEH,
NapajyIeNIbHbIX IPSIMBIX (OTPE3KOB),
CepeuHbI OTpe3Ka

[TonsTus: nepecekaroecs
IJIOCKOCTH, NIEPECEKAIOLINECS MpsAMast
U TUIOCKOCTb

IlonsTus: MMEPCCCKAOIMNECCA
INIOCKOCTH, IIEPCCCKAIOIMIUCCH ITPsAMast
H IJIIOCKOCThb

3HAKOMCTBO C MHOTOI'PaHHHKaMHU,
n300pakeHNe MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIUOHHBIX
yepTekax

HavanbHble cBeneHus o kyoe u
nUpamMuie, X pa3BEPTKU U MOJIETH.
CeueHust MHOTOIPaHHUKOB

Hauanwsubie cBeneHus o kyoe u

KoanuyecTBo 4acoB

Bcero

KoHuTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

bu6nmoreka [JOK
https://m.edsoo0.ru/2d8a9c99

bu6mmorexa [IOK
https://m.edsoo.ru/db685e73

bu6mmorexa [IOK
https://m.edsoo.ru/a63959ed

bu6mmorexa [IOK
https://m.edsoo.ru/b30dff38

bu6mmorexa [IOK
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

10

11

12

13

14

UpaMuie, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsaTre 006 aKCHOMATHYECKOM
NOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTCPCOMCTPHUU U CICACTBUA U3 HUX

TToustue 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS U3 HUX

TToustue 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 AKCMOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBHSI 3 HUX

B3anMHOe pacnosioxKeHue NpsIMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
NapaJlyIeNIbHBIE U CKPEIUBAIOIINECS
IIpsIMBIE

[apannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
napaJuiesIbHbIE MIPSIMBIE B
IIPOCTPAHCTBE; NaPaJIEIIBHOCTD TPEX
TIPSIMBIX

[TapannenbHOCTh NPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapamienbHOCT IPSIMOU U
IUIOCKOCTH

Vel ¢ COHaITpaBJICHHbBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bu6mmorexa [IOK
https://m.edsoo.ru/239c8ch4

bu6mmoreka [IOK
https://m.edsoo.ru/65c6b106

bubnuoreka [JOK
https://m.edsoo.ru/258fc245

bu6nmoreka [JOK
https://m.edso0.ru/1a2520f6

bu6nmoreka [JOK
https://m.edsoo.ru/93ad36b3

bubmmoreka [JOK
https://m.edsoo.ru/ee1d19b9

bubmuoreka [JOK
https://m.edsoo.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMH

VYros Mexay NpsSMbIMU B
IIPOCTPAHCTBE
VYroa Mexay NpsIMbIMU B

MIPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEN:
napasulesIbHble INIOCKOCTU

CBolicTBa apaJiICJIbHBIX IUIOCKOCTEH

[Ipocreiiine npocTpaHCTBEHHbIE
(GuUrypsl Ha TIOCKOCTH: TETPASIP,
Ky0, mapaienenumnes

[TocTtpoenue ceuenui

[Toctpoenue ceuenui

KonrtpomnsHas pabora o Teme
"[IpsiMbI€ 1 TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTh
MPSIMBIX U IJIOCKOCTEN"

[lepnieHAMKYIAPHOCTD NMPAMOU U
IIJIOCKOCTH: TIEPIICHAUKYJIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE
IIpsimble napasuiebHbIE U
NEPIEHIUKYJISIPHBIE K INIOCKOCTH
[IpsimMble napaiienbHble U

NCPHNCHANKYJIAPHBIC K INIOCKOCTHU

[Ipu3Hak nepneHaAuKyIsIPHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/fe733862

bu6nuoreka [JOK
https://m.edso0.ru/2935a9a0

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255

bu6nmoreka [IOK
https://m.edsoo.ru/e504d656

bub6mmoreka [IOK
https://m.edsoo.ru/4a28dc02

bu6mmorexa [IOK
https://m.edsoo.ru/1d434d0f

bu6nmoreka [JOK
https://m.edsoo.ru/ec26fe5d

bu6nmmoreka [JOK
https://m.edsoo.ru/9a0a9e56

bu6mmorexa [IOK
https://m.edsoo.ru/b19f6a5d

bu6mmorexa [IOK
https://m.edsoo.ru/0ac11c95

bubmuoreka [JOK
https://m.edsoo.ru/ba545966

bubmuoreka [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

27

28

29

30

31

32

33

34

35

36

37

38

IIPSIMOH U TNIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o npssmoi
MEePIECHANKYISPHOMN TIJIOCKOCTH

Teopema o npsamoi
MEPIIEHANKYIISPHOM TJIOCKOCTH
Teopema o npsimoit
NEePIEHIUKYISIPHON IIJIOCKOCTH
[lepneHIuKyIsIp U HAKIIOHHBIE:
paccTosiHue OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

[lepnieHIUKyIsIp U HAKITOHHBIE:
paccTosiHUE OT TOYKHU JI0 IIIOCKOCTH,
paccTosiHUE OT NPSIMOM A0 TUNIOCKOCTH
[lepneHIUKyIsIp U HAKITOHHBIE:
paccTosiHUE OT TOYKH JO MIOCKOCTH,
paccTosiHue OT NPSIMOM A0 MIIOCKOCTH

[lepnieHuKyIsp U HAKIOHHBIE:
paccTosiHUE OT TOYKHU 0 TIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJ MEXKIY
MPAMOU U TUIOCKOCTBIO

JIByrpaHHBIN yroJI, TUHEHHBIN yIroil
JBYT'PAHHOIO yTIJa

JIByrpaHHBIN yroJl, TMHEWHBIA yIoJl
JBYTPaHHOIO yria

[lepneHAUKYJIAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.edsoo.ru/79165d15

bu6nuoreka [JOK
https://m.eds00.ru/635¢5087

bu6mmoreka [IOK
https://m.edsoo.ru/bd3745f8

bu6mmorexa [IOK
https://m.edsoo.ru/7d18834b

bu6mmoreka [IOK
https://m.edsoo.ru/33c477d3

bubmmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6nmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bu6mmorexa [IOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [IOK
https://m.edsoo.ru/6b61b2b4

bubmuoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bu6mmorexa [IOK
https://m.edsoo.ru/c7c777ed

bu6mmorexa [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

39

40

41

42

43

44

45

46

47

NpPHU3HAK NEPIEHIUKYSIPHOCTH IBYX
IJIOCKOCTEN

[TepneHAUKYIAPHOCTD MIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEN

[lepnieH UKy IAPHOCTH INIOCKOCTEN:
MIPU3HAK NEPIICHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

Teopema o Tpéx nmepneHAUKYIsIpax
Teopema o Tpéx nmepneHAUKYIIpax

Teopema o Tpéx nepneHAuKyIIpax

KontponsHas pabota o remam
"[lepnieHANKYIAPHOCTD NMPSAMBIX U
mockocTel" u "YTIbl MeXIy
MPSIMBIMHU U TUIOCKOCTSIMH"

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOI'PAHHUKU; Pa3BEPTKA
MHOTOIpaHHUKA

[Ipu3ma: n-yronpHas npu3ma; rpaHu 1
OCHOBAHHS IPU3MBI; MIpsIMast U
HaKJIOHHAs! MPU3MbI; OOKOBas U
I10JIHAsl IOBEPXHOCTh IIPU3MBI

[Tapannenenunen, NpsIMOyToabHbBIN
napasieNienumne/] U ero CBocTBa

https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bu6mmorexa [IOK
https://m.edsoo.ru/ba75dc57

bu6mmorexa [IOK
https://m.edsoo.ru/e4972cdc
bu6mmorexa [IOK
https://m.edsoo.ru/52188a7d

bu6nmoreka [JOK
https://m.edsoo.ru/9f246736

bu6nmoreka [JOK
https://m.edsoo.ru/5b971ef3

bu6nmoreka [JOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [IOK
https://m.edsoo.ru/b4ad63ad

bu6mmorexa [IOK
https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

51

52

53

54

[Mupamupa: N-yronpHasi mupaMuaa,
I'paHy ¥ OCHOBAHUE TTUPAMHU/IBL;
OOKOBas U MOJIHAS IOBEPXHOCTh
MUPaMUJIbI; IPaBUIIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHATHUE MPABHILHOTO
MHOTOTpaHHHKA; TPABHIILHAS IPH3Ma
Y TIpaBWJIbHAS TIHPAMHUJIA; TIPaBUIIbHAS
TpeyroJibHas MUpaMuIa 1
NIPaBWIBHBIN TETpa’ap; KyO

IIpencraBieHue o NpaBUIBHBIX
MHOTr'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUpaMUIaxX,
napasuienenuneaax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

Bruucnenue piieMeHTOB
MHOTOTPaHHUKOB: pEOpa, TUaroHasu,
YIJIBI

[Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOK
MIPU3MBI, IUIOMIA/Ib OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

[Tnomanas 60KOBOM MOBEPXHOCTH U

bu6nuoreka [JOK
https://m.edsoo.ru/fblcd0a5

bu6mmoreka [IOK
https://m.eds00.ru/074c8865

bub6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

bubmmoreka [JOK
https://m.edsoo.ru/b9e777d9

Bubnuoreka [JOK
https://m.edsoo.ru/6cdbecef

Bubnuoreka [JOK
https://m.edso0.ru/37d84157

Bubnuoreka [JOK


https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

55

56

S7

58

59

60

61

62

63

64

65

IIOBEPXHOCTHU IIPABUIILHOMN

MUPaMU/IbI, TEOPEMA O TUIOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOMN

ImrupaMHu bl

Konrponbnas pabora o teme
"MHororpaHHuku"

[TonsTue 06 00BEME
O0BEM nupamMuIbI
O0BEM upamMuIbl
O6bEM upaMuIbl
O6bEM upaMuIbl
O0BEM TIPU3MBI
O06BEM npu3MBbI

O06BEM npu3MBbI

Konrtponbnast pabora o Teme
"O6bEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHue, 0600MIIEHNE
CHUCTEMAaTHU3aLMsl 3HAHUMH.
[TocTtpoenue ceuenuii B
MHOT'OTpaHHHUKE

https://m.edso0.ru/5603e30b

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

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b

bu6nmoreka [IOK
https://m.edso0.ru/235171b3

bubmuoreka [JOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [{OK
https://m.edsoo.ru/79¢10312

bu6mmorexa [{OK
https://m.edsoo.ru/2faadc3f

bu6mmorexa [IOK
https://m.edso00.ru/79853608
bu6mmorexa [IOK
https://m.edsoo.ru/1e053890

bu6nmmoreka [JOK
https://m.edsoo.ru/482d3f51

bubmmoreka [JOK
https://m.edso0.ru/28a6573c

bu6mmorexa [IOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

66

67

68

[ToBTopenue, 06001IeHNE
CUCTEMaTU3alMs 3HAHUMN.
Brruucnenue paccTosHM: MEXIy
JBYMsI TOUKaMH, OT TOUKH JI0 IPSMOH,
OT TOYKH [0 IJIOCKOCTH, MEKIY
CKPEIIMBAOIIUMHUCS IPSIMBIMU

Wrorosas koHTpoJibHas paboTa

[ToBTOpenue, 0600IIEHNE
CUCTEeMAaTH3aIINsI 3HAaHUH.
Brrunciienue yrioB: Mexay
CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MEXIy MPSAMOU U TIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edsoo.ru/b9146bc0

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

Tema ypoka

Cdepa u map: meHTp, paamyc,
JIMaMETp; TUIOIIAAb MOBEPXHOCTH
chepsl

B3aumMnoe pacrionoxxenue chepsl u
TUTOCKOCTH; KacaTeIbHask INIOCKOCTh
K cdepe; mromanb chepol
N306pakenue cepsl, mapa Ha
miockocT. CeyeHus mapa

[unmuaapudeckas MOBEPXHOCTb,
o0pa3yrolue MUIHHIPHIESCKOM
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKOMN
MMOBEPXHOCTHU

Hunmuaap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas 1 oCh;
[UIOIIAas OOKOBOI M IMOJTHOM
MMOBEPXHOCTH

N3o0pakenue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka nunuuapa.
Ceuenus nunuHApa (MIIOCKOCTHIO,
napajuIeIbHON WIN
MEePHIEHANKYISIPHON OCH LIMJIUH]IPA)

Konnueckas IIOBCPXHOCTD,

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

bu6mmoreka [IOK
https://m.edsoo.ru/bed12a43

bu6nmoreka [JOK
https://m.edsoo.ru/bc15f7f2

bu6nmoreka [JOK
https://m.edso0.ru/6054b8cl

bu6mmorexa [IOK
https://m.edso0.ru/188f6216

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [IOK
https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

11

12

13

14

15

16

o0pa3yronre KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILLIMHA
KOHHYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHMe U BepIINHA,
o0pa3yrolas 1 och; MIOIAAb
OOKOBOH M MMOJIHOW TOBEPXHOCTH

VYceu€HHbIil KOHYC: 00pa3yronme u

BbICOTA, OCHOBaHUA U OokoBas
IOBCPXHOCTH

N306paxeHune koHyca Ha
mIocKocTH. Pa3BépTka KoHyca.
CeueHus KoHyca (IIOCKOCTBIO,
napajieIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPIINHY)

KomOunanwmst Ten BparieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, OMMCaHHBIA OKOJIO

cdepsl; chepa, BnUCaHHAS B
MHOFOFpaHHI/IK HUJIN B TCJIO
BpaIlCHUS

[Tousite 00 00BEMe. OCHOBHEIE
CBoOIicTBa 00HEMOB TeJI

O0BéM MIHHIIpA, KOHYCa
O0BEM mapa u wiomaas chepst

[TogoOHbIE TEeNa B MPOCTPAHCTBE.

bu6nmmoreka [IOK
https://m.edso0.ru/897dd3b2

bu6mmorexa [IOK
https://m.edsoo.ru/1468bab3

bu6mmorexa [IOK
https://m.edsoo.ru/Obdelbe8

bu6mmorexa [IOK
https://m.edsoo.ru/3cefl0e5

bu6mmoreka [IOK
https://m.edso00.ru/0b136158

bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7

bubmuoreka [JOK
https://m.edso0.ru/5513d87b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bu6mmorexa [IOK
https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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18

19

20

21

22

23

24

25

26

CooTHOIIIEHUS MEXKTY TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
MOJOOHBIX TEI

KonTponbHas pabota no temam
"Tena Bpamenus" u "O0beMbl Ten"

Bekrtop Ha mmockocTH U B
MIPOCTPAHCTBE

CroxxeHre U BEIUHTAaHHE BCKTOpPOB

VMHOXEHIE BCKTOpa Ha YHUCJIO

Pasnoxenne BekTopa 1o Tpém
HEKOMITJIAHAPHBIM BEKTOPAM.
[IpaBuio napannenenunena

Pemrenue 3ama4d, CBI3aHHBIX C
IIPUMEHEHHEM NTPABUJI ACHCTBUH C
BEKTOPaMH

KoopanHaTHO-BEKTOPHBII METOA
IIPU PELIEHUH F€OMETPUUECKUX
3a1a4

IIpssMoyTrobHAs cucTeMa
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! Bextopa. IIpocteiimne
3a/1a4¥ B KOOpAMHATAX

VYTos1 MEXy BEKTOpaMH.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB

Boruncnenue yriioB Mexy
MPSIMBIMU U TIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [IOK
https://m.edsoo.ru/5caefclb

bu6mmoreka [IOK
https://m.edsoo.ru/23f4f089

bu6mmorexa [IOK
https://m.edsoo.ru/dee379eb

bu6mmoreka [{OK
https://m.edsoo.ru/a28fd74e

bu6mmorexa [{OK
https://m.edsoo.ru/5a827900

bubmmorexa [JOK
https://m.edsoo.ru/d3alfe30

bubmuoreka [JOK
https://m.edsoo.ru/48db7058

bu6mmorexa [IOK
https://m.edsoo.ru/725effc4

bu6mmorexa [IOK
https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

27

28

29

30

31

32

33

34

Konrponsnas pabora o Teme
"BexTophl 1 KOOpAUHATHI B
npocTtpaHncrae”

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTu3anuus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBbI Kypca
TUTAHUMETPUH

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agaqu
TUTAHUMETPUHN U METOJIbI UX
peuieHus

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agaqu
TJIAHUMETPUH ¥ METOJIbI HX
pelieHus

[ToBTOpeHue, 0600IIEeHNE 1
cucTeMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GakThl, TCOPEMBI Kypca
CTEpEOMETPUU

HToroBasi KOHTpOJbHAsA paboTa

[ToBTOpeHME, 0600IIEHNE 1
CHCTEMATU3AlA 3HAHUI

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

bubmuoreka [JOK
https://m.edsoo.ru/77c22fc5

bu6mmoreka [IOK
https://m.edsoo.ru/1780ba5d

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

bu6mmorexa [IOK
https://m.edsoo.ru/7491efe0

bu6mmorexa [IOK
https://m.edsoo.ru/4dffda97

bu6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [IOK
https://m.edsoo.ru/ec24dfc?

bu6mmorexa [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

I'eomerpus

OnepupoBath NOHATUIAMU: TOUKA, IPSAMAas, INIOCKOCTh

[IpuMeHTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
reOMEeTPUUECKUX 3aJa4

OnepupoBaTh HOHATUSAMH: MApaUIENbHOCTh U MEPHEHIUKYIISPHOCTh
MPSAMBIX U IIJIOCKOCTEMN

KnaccudumpoBarh B3auMHOE pacroioXeHUE MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBarh MOHATUSAMU: ABYTPAHHBIN YroJl, TpaHU JIBYI'PaHHOTO YIJIa,
peOpo ABYTpaHHOIO yria, JMHEHHBIH yroi ABYIPAaHHOIO yIiia, FpaaycHas
Mepa JABYI'PaHHOTIO yrIia

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPaHHMKA, TPaBUIIbHBI MHOITOTPAHHUK

Pacnio3HaBaTh OCHOBHBIE BH/IbI MHOTOTPAaHHUKOB (MHMpaMuia, NMpHU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUSA  JUId
kinaccudukanuy  (BBINYKJIBIE UM HEBBINYKJIblE  MHOIOIPDaHHMKH,
IIpaBWIbHbIE MHOTOTPAHHUKH, TIPSIMBIE U  HAKJIOHHBIE IPU3MBI,
napasJiesIenune/bl)

OnepupoBatb MOHSITUSIMHU: CeKyIas IJIOCKOCTb, CeueHHe
MHOTOTPaHHUKOB

OOBSACHATh  NPUHLIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOI'PAaHHHKOB,
UCHOJb3Ys METOJ CIE/I0B

CtpouTh ce4eHHss MHOTOIPAaHHUKOB METOJIOM CIIE€JIOB, BBIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTY:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BUJ] CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HAXOXIACHUE TEOMETPUYECKUX BEIIMYUH IO 0Opas3iaM
WU aJropuTMaM, MPUMEHSSI M3BECTHBIE AHAIMTHYECKUE METOIbl MpU
pELIEHNH CTaHJIAPTHBIX MAaTEMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSTHUN MEXIYy JIByMsI TOYKaMH, OT TOUKH JO MPSIMOM, OT TOUYKHU J0

IINIOCKOCTH, MEXKAY CKPCIIUBAOIIMUMHUCS ITPAMBIMHA

Pemiate 3a1aun Ha HaxOXJI€HUE I€OMETPUYECKUX BEIMUYUH 10 0Opas3nam
WM aNrOpuTMaM, IPUMEHSSI W3BECTHBIE AHAIMTUYECKUE METOJbl IIPH
pelICHUU CTaHJAPTHBIX MATEMAaTHUYECKUX 3a/1a4 Ha BBIYKMCICHUE YIJIOB
MEKIY CKPELIMBAIOIIMUMHUCI IPSIMBIMH, MEXAY INPSMOH U IUIOCKOCTBIO,

MCKIAY IJIOCKOCTSAMHU, IBYI'PAHHBIX YIJIOB

Boruncnate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOIOTPaHHUKOB
(mpu3ma, nmupamMua) ¢ IPUMEHEHUEM (OPMYJI, BEIUUCIATH COOTHOLICHUS
MEXKITY IIOIIAIMHA IIOBEPXHOCTEH, o0béMamMu M0/1I00HBIX

MHOT'OIr'paHHUKOB

OHepI/IpOBaTB MNOHATUAMU: CUMMCTpPUA B IPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU QUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MNPEJCTaBICHHYIO Ha

YepTekKax U pUCYHKaX

[TpumensTh reoMeTpudeckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a1a4, MIPEANONAralolliuX HECKOJIbKO WIAroB PEIICHMS, €CIU YCIIOBUA

MIPUMEHEHHUS 3aJIaHbI B SBHOU (hopMe

[IpuMeHATH mpoCTEWIIME NPOrpPAMMHBIE CPEACTBA U DJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPU PCIICHUU CTCPCOMECTPHUUICCKUX 3a/1av

[IpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U

JKU3HU, PACIIO3HABATH MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHsTH MoTydYeHHbIE 3HAaHHSI Ha IPAKTHUKE: aHAJIM3UPOBATh peallbHbIe
CUTyallud M TPHUMEHATh HU3yUYECHHbIE IMOHSATHS B IIpOLEcce TIOUCKa
peleHns MaTEMaTHYECKH chopMyIHPOBAHHON pooJIeMBbl,
MOJIETUPOBATh peajbHbIE CUTyallud Ha SI3bIKE T€OMETPHUHU, HCCIEIOBAThH
IIOCTPOECHHBIE MOJIENM C HCIOJIb30BAHUEM I'€OMETPUUYECKUX TOHATUH U
TEeopeM, arnrnapara aiareopbl, pemars NpakTUYeCKUe 3a/1a4u, CBSI3aHHbIE C

HaXO0XKXACHUCM I'COMETPUICCKUX BCIIMNYNH



11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
00pa3oBaTeILHON NPOrpaMMBbl CpeiHero o01ero odpasoBanus

I'eometrpus

OrniepupoBaTh MOHATUAMH: IUIUHIPHYECKAs TTOBEPXHOCTh, 00pa3yroIIne
UWIMHAPUYECKOW TMOBEPXHOCTH, LMWIMHIP, KOHUYECKas MOBEPXHOCTbD,
oOpa3yroniye  KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

PacnioznaBatk Tena BpaiieHus (IIUIMHAP, KOHYC, cdepa U mmap)
OOBACHATH CITOCOOBI TIOJYYCHHS TEJI BpaIlCHUS

KnaccudumupoBars B3auMHOE pacioiokeHHe chephl U TIOCKOCTH
OnepupoBaTh TOHATUSIMH: IIIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BBICOTAa CETMEHTA, IIAPOBOW CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP

Beruucnsate 00BEMBI M TUIOMIAM  TOBEPXHOCTEH TEN BpaIlCHHUS,
TEOMETPHUECKUX TeJl C MPpUMEHEHHEM (PopMyT

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAHHBIM B cdepy H
OTMHMCaHHBIN 0KO0JIO cephl, chepa, BECaHHAsT B MHOTOTPAHHHUK WUJTU TEJIO
BpalIeHUs

BBIYUCIATE COOTHONICHHS MEXIy TIUIOMIQJSIMH TIOBEPXHOCTEH W
00BEMaMHM OTOOHBIX TEI

N300paxkaTs u3yyaembie GUTYPHI OT PYKA M ¢ TPUMEHEHHUEM TPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BrITONTHATE  (BBIHOCHBIC) IIOCKHWE YEPTE)KH W3 PUCYHKOB TIPOCTHIX
00BEMHBIX (QUTYp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tell
BpaIeHus

W3Bnekarb, WMHTEPNPETHPOBATH M MPEoOpa3oOBBIBaTH WH(OOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumeHnsaTy reoMeTpudeckne (HaKkThl I PEIICHHS] CTEPEOMETPUUECKUX

3aa4, Mpcamnoiararomnux HECKOJbKO IIaroB pemcHHA, €CJIN YCJIOBHA

MMPUMCHCHUS 3a1aHbI B SIBHOU (bopMe

OHCpI/IpOBaTL TIOHATHUEM: BEKTOP B IPOCTPAHCTBC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINONHATE JACHUCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHUSI BEKTOpA Ha YHUCIIO, OOBSCHATh, KAKUMU CBOMCTBAMH OHH
001a1af0T

[TpuMeHSITh TPaBUIIO TIapaJUICIICTIUIIC I TIPH CIIOKCHUH BEKTOPOB
OHGpI/IpOBaTI) IIOHATUIAMU: )ICKapTOBI)I KOOp)II/IHaTI)I B HpOCTpaHCTBe,
BEKTOpP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAHMHATHI BEKTOPA,
VIOl MEXIy BEKTOpaMH, CKalspHOE [MPOU3BEACHHUE BEKTOPOB,
KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBI

HaxoauTh cyMMy BEKTOPOB W IIPOM3BEJCHHE BEKTOpa Ha YHMCIIO, yroil
Me>1<)1y BCKTOpaMI/I, CKaJ'IflpHOC HpOPI?:BGI[CHHC, paCKJ'Ia}II)IBaTI) BCKTOp 110

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocredmme TeoMETpUYECKHME 3aJadyd  Ha I[PUMEHEHHE
BEKTOPHO-KOOPJAUHATHOI'O METO1a

Pemate 3amaun Ha J0Ka3aTEIbCTBO MAaTEMAaTHUYECKHX OTHOIICHHUM H
HaXO0XKACHUEC I'COMCTPUUICCKUX BCIUYHUH IIO 06pa3uaM WU aJITOpUTMam,
IIPUMCHSA HU3BCCTHBIC MCTOJbI pu PCUICHUN CTaHAAPTHBIX

MaTeMaTHYECKUX 3a7a4

[TpumensiTh mpocTellre MNporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI [P PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
[TpuBOIUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
YKU3HU, paclioO3HaBaTh IPOSBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE
[IpumMeHATh TIONyYCHHBIC 3HAHUA HA TMPAKTHKE: aHAJIMU3UPOBATH
peanbHblE CUTyallud U NPUMEHSITh H3YUYEHHBIC MOHSATUS B IIpoliecce
MOMCKa pELIeHUS MaTeMaTHYeCKu CQOPMYJIUPOBAHHON MPOOIEMBI,
MOJICJIUPOBATh PEaJbHbIE CUTYyallMH Ha S3BIKE T€OMETPHUH, UCCIIEI0BAThH
MOCTPOCHHBIE MOJIEJIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATHHI U
TeopeM, armapara anreOpsl, pemarh NPaKTUIECKUE 3a/1auu, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJINYHNH



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTue 00  aKCMOMATUYECKOM  TMOCTPOECHUH  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUU U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulefibHble U CKpemuBaromuecs mnpsmbie. [lapamienbHOCTh MpSMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUiesibHbIE IpsIMblE B  NPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIICIBHOCTh MPSAMON M IUIOCKOCTU. YTIBI C
COHAIIPaBJIICHHBIMM CTOPOHAaMH, YyToJl MEXIY MpsAMBIMM B  IIPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEH: MapasuiebHble MJIOCKOCTH, CBOWCTBA MapaliesbHbIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYpPbI Ha IUIOCKOCTH: TETPa’Jp,

KyO, mapaJuienenumne, NoCTPOeHUEe CeUeHU

[lepieHAMKYIAPHOCTh TPSMOM M IUIOCKOCTH: MEPHEHAUKYJSAPHbIE NPSIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJUIEIbHBIE U IEPIICHAUKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
MEPIECHANKYISIPHOCTH MPSAMON U MIIOCKOCTH, TEOpEMA O MPSIMOM MEPIECHIUKYISIPHOI
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yol MEXAY MNPSIMOM M IUIOCKOCTHIO,
JIBYTPaHHBIA yTOJI, JMHEWHBIM Yyron JAByrpaHHoro yria. IlepneHaukynsip u
HaKJIOHHBIE. PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
MJIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTh. [lepmeHanKyIIpHOCTh TUIOCKOCTEH:
NpU3HAK  NEPHEHAUMKYJSIPHOCTH  JIBYX  IUiockocrel.  Teopema o0 Tpéx
MEePIECHANKYISpax

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAHHUKA, BBIMYKJIbIE H
HEBBINYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
MpU3Ma, TpaHU W OCHOBAHUS MPHU3MBI, MpsSMasi ¥ HAKJIOHHAs MPU3MBI, OOKOBas W
MOJIHAsA TOBEPXHOCTH Npu3Msbl. [lapamenenunen, npsaMOyTrOJbHbIA NapalIeIeIUIE]
U ero cBorctBa. [lupamuaa: N-yroyibHas mupamMujia, TpaHd U OCHOBaHWE TTUPAMHUIbI,
OOKOBas ¥ TOJIHAS TIOBEPXHOCTh MUPAMUJbI, IPABUIIbHAS M yCeUuEHHAs MUpaMUA.

JJIeMEHTHI IpU3MbBl U MMHUPaAMHBL. HpaBI/IJ'H)HI)Ie MHOI'OI'paHHUKH: TIOHATHE



7.5

7.6

7.7

[IPaBUJIBHOTO MHOIOIPAaHHUKA, IIpaBUIIbHAs IpHU3Ma U IpaBUIIbHAs IUPAMHUIA,
NpaBUIbHAS TPEYTOJIbHAS MMMPaMUa M PAaBWIBHBIA TeTpasap, Kyo. [IpencraBnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’[p, AOAECKa’aAp M ukocadapyrue CeueHus

MMPU3MBI 1 TUPaAaMUIBI

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJIBHO TOYKH, NPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJIAX, NapaJuICICIUIIEeIaX, IPABUIbHBIX

MHOT'OrpaHHUKax

Bbluncnenue 31€MEHTOB MHOTOTPaHHMKOB: pé&Opa, auaroHanu, yriael. Ilnomane
OOKOBOM IOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MNPSIMONH HPU3MBI, IIJIOLIA]b
OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOI mpu3Mbl. [lnomans 6oxkoBoH
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IHpaMHUAbI, TEOpeMa O IUIouiaau

yceu€HHoit nupamupl. [Tonstue 06 00béMe. OObEM MHPaMUIBI, TPU3MBI

HO,Z[O6HBI€ TCJIa B IIPOCTPAHCTBC. CooTHomeHHs MCKAY IUIoaasiMun HOBerHOCTeﬁ,

00BEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 3J1EMEHT COACPKAHMUS

['eomerpus

HI/IJ'II/IHI[pI/ILICCKaH IMOBCPXHOCTD, 06p33y10H_II/IC LIPIJ'IHHI[pH‘ICCKOﬁ IMOBEPXHOCTHU, OCh
I.[HJIHHIIpH‘ICCKOfI IOBCPXHOCTH. HI/IJII/IHI[pZ OCHOBaHMSI U OOKOBas IOBCPXHOCTD,

o0pasyroras ¥ 0Ch, IJIOMAs OOKOBOW M IMOJTHOM MOBEPXHOCTH

Konunueckas moBepXxHOCTh, 00pa3yIolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHM4eckol mnoBepxHocTu. KoHyc: ocHOBaHME M BeplIMHa, oOpasyromias U OcCb,
Iomaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYyC: 0Opasyroliue u
BBICOTA, OCHOBaHMs 1 OOKOBasi IOBEPXHOCTh

Codepa u map: ueHTp, paguyc, IuaMerp, IIoaab MOBEPXHOCTH cdepbl. BzaumHoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MIouaab
cdepbl

N3o0pakeHue Ten BpamieHus Ha TI0CKoCcTH. Pa3BépTka nummHapa U KOHyca
KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOTOTpaHHUK, OINUCAaHHBIN
OKOJI0 cepsl, cdepa, BIUCaHHAS B MHOTOI'PAaHHHK, WX TEJIO BPAILICHHS

[Tonsitue 06 00BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 oOBEME

OpsAMOYIOJBHOTO TMapajienenunena v ciaeactsus u3 He€. OO0bEM LuIMHApA,

KoHyca. O0bEM 1mapa u miomaab chepsl



6.7

6.8

6.9

6.10

HOI[O6HBIC TCl1a B IMPOCTPAHCTBCE. CoOTHOIICHUSA MCKAY iomaigsamMn

MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

Ceuenust umnuHzapa (mapajuleibHO U THEPIEHIAUKYJISIPHO OCH), CEYEHHUS KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEe Yepe3 BEPILNHY ), CEUEHHUS 11apa

Bextop Ha miockoctu W B mpocTpaHcTBe. ClIO)KEHHE M BbIUMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Paznoxenue BekTopa mo TpEM HEKOMILIaHAPHBIM
BekropaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C

MPUMCHCHUCM IIPpaBUJII JEHUCTBHI C BCKTOpaMH1

[IpsiMoyronbpHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BEKTOpA.
[Ipocreiimue 3amadyd B KOOpAMHATAaX. YTrod MeExXIy Bekropamu. CKalsipHOE
MPOU3BE/ICHUE BEKTOPOB. BhIumcieHue yriioB MexAy NPSIMBIMH U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO IIPU PELLIEHUH F€OMETPUUYECKUX 3a/1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, aIrOPUTMaMU peElICHUs 3ajady;
yMeHHe (opMyIMpoBaTH U ONEPUPOBATH MOHATUSMU: OIpeesICHUE,
aKcuoma, TEOpEMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKU; IPUMEHSThH UX; yMeHUEe (HOpMYIUPOBAThH
0o0paTHOE W MPOTHBOIIOJIOKHOE YTBEpP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ, MAaTeMaTU4YeCKOW WHAYKIIHU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKIACHMUS IpPU PEIICHUU 33j]ad,
OLICHUBATh  JIOTUYECKYIO  MPAaBUJIBHOCTh  PACCYXIEHUH; yMEHHE
OIIEpUPOBATh MOHATHUSAMHU: MHOXKECTBO, IOJMHOXECTBO, ONEpALUU HAJ
MHOKECTBaMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapart AJis OIMCAaHMsI peabHbIX MPOLIECCOB U SBJIECHUIN U IIPU PELICHUN
3aJa4, B TOM 4YHCIE M3 JAPYrUX Y4YEOHBIX MpPEIMETOB; YMEHHE
OIepUpOBATh MOHATUAMMU: Ipad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb U ONMCHIBATh Trpadbl pa3IMYHBIMU

crioco0amu; UCIO0Ib30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IeJIbIM [M0Ka3aTeleM, KOPeHb HAaTypallbHON CTENEHH, CTENEeHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHHYC M  TaHIEHC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK II0 MOJAYJIO, PAaLMOHAIBHOE YHCIIO,
UppAllMOHATIFHOE  YWCJIO,  MHOXECTBA  HATypaJbHBIX,  LEJbIX,
palMOHAIbHBIX, JECUCTBUTENBHBIX UYHCET; YMEHHME MHCIIOJIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIee
of1ee KpaTHOe, alNropuT™ EBKINA MpU pelIeHn: 3a]1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ TO3UIMOHHBIMM  CHUCTEMAaMHM  CUHCJICHHS;  yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HA4YE€HUI M IpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSIMHM M Jiorapudpmamu, npeoOpa3zoBaHUs APOOHO-paLMOHAIBHBIX

BBIpa)KeHHfI; YMCHUC OICPpHUPOBATH MNMOHATUAMU: MOCICAOBATCIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpudecKas nporpeccus,
OeckoHeYyHO yObIBaroIass TeOMETpUYecKass MpOTpeccus; yMEHHe
3aJjaBaTh MOCIEA0BATEILHOCTH, B TOM YUCIIE C TOMOILBIO PEKYPPEHTHBIX
dopMyn; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJLYJIb U apIyMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3aluCu  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTrOHOMETpHUYECKass U  anreOpavyeckas); yYMeTb IPOHU3BOJIUTH
apupMeTHYECKHE ICHCTBUS C KOMIUICKCHBIMH YHCIAMH;, HPUBOAUTH
IPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSAMM: MaTpuma 2x2 u  3X3, OIpenenuTenb  MaTpULbL,

FeOMeTpI/ILIeCKI/Iﬁ CMBICII OIIPECACINUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIE, WPPALUOHAIBHBIC,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHMs U HEPAaBEHCTBA, HUX CUCTEMBI; yMEHHE OIEPUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHMH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHMUS,
HEPABEHCTBA W CHCTEMBbI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIATh
YpPaBHEHMsI, HEPAaBEHCTBA U CHCTEMbl C I1apaMETPOM; IPUMEHSITH
YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MATEMaTUYECKUX

3aj7a4 ¥ 3a/1a4 U3 Pa3IUYHBIX 00J1acTel HAYKU U peaslbHOU )KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKLUUSA, YETHOCTh (DYHKIUH,
NEePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIMU, HauOoJbIllee U HaMMEHbIIee 3HAYSHUs
(GYHKIIMU Ha MPOMEXKYTKE, HeNpepbIBHAs (PYHKIUS, aCUMITOTHI rpaduka
¢dbyHKUMHU, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKINU, TE€OMETPUUECKUNA U
¢buznyeckuif CMBICI TPOU3BOAHON, IEepBOOOpa3Has, ONpeAeTEHHBIN
MHTErpajl; YMEHHE HaXOJIUTh ACUMOTOTHI Tpaduka (QyHKUUH; yMEHHE
BBIUUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMIIO3UIIUN (YHKINH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
GYHKIIMY; YMEHHME HAXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUHUA;
YMEHHE HCHOJIb30BaTh IPOU3BOAHYIO MJIsi HCCIEAOBaHUS (YHKUIHUH,
HaXOAUTh HauOOJIbIIME W HAaUMEHbIINME 3HaueHus (PyHKUMH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAHUEM ammapaTa MaTeMaTHUeCKOTo
aHalln3a; TMPUMEHSITh TPOU3BOJHYIO JJIsi HAXOXKJIEHHUS HAWIy4IlIero

pelicHusd B HNPHUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-DKOHOMHWYCCKUX U



buznyecKrX 3a7adax; HAXOIUTh TUIOMIAIU U 00BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHUS C

NOMOIIBIO AU epeHInanbHbIX YypaBHEHU N

YMeHne omnepupoBaTh TOHATHSAMHU: Tpaduk (yHKOHH, oOpaTHas
GyHKUMSA, KOMIO3UIMUSA (YHKUWN, JTUHEHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, parmoHaIbHAs byHKIMS, CTEeIeHHAas byHKIHS,
TPUTOHOMETpHUYECKHE  (PYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIMY, TOKa3zaTenbHass W Jorapupmuueckas (yHKUUU; YMEHUeE
CTPOUTH TpapUKH HM3YYCHHBIX (YHKLIUH, BBIIOIHATH MPeoOpa3oBaHUs
rpadukoB GYHKIIH, HCTIONB30BaTh TpaduKU 1711 U3YUEHUS MPOIIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYTruX YYeOHBIX MPEIMETOB H
3aJla4 U3 peasibHOM KU3HU; BhIpaxarbh (OpMyIaMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku QyHKOUN I
pellleHrs ypaBHEHUH, HEPABEHCTB U 33/a4 C MapaMeTpaMu; u300paxarhb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpCEIICHUM YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

VYmMmenue pfiaTh TEKCTOBBLIC 3aJa4dd pPa3HbIX THUIIOB (B TOM 4YHCJIE Ha
MMPOLCHTHI, NOJIM U YaCTH, Ha IABUIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
YCIyr, HAJIOI'H, 3aaa4u U3 obnactu yhpaBJI€HUA JIMYHBIMU U CeMEHHBIMHA
(bHHaHCElMI/I); COCTaBJIAThb BBIPAXKCHUSA, YpPABHCHHA, HCPABCHCTBA U HX
CUCTCMBbI I10 YCJIIOBHIO 3aJadu, HUCCICAOBATH IMOJIYYCHHOC PCUHICHUC H
OLICHUBATb HpaBI[OHOI[O6HOCTB pe3yJibTaTOB; YMCHUC MOJACINPOBATH
PCaIbHBIC CUTyallUH Ha A3BIKC MATEMATUKH, COCTAaBJIATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W HUX CUCTEMblI 110 YCJIOBHUIO 3aJ4a4H,
HCCIICA0BATh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM  allrapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYSHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apu(MeTnieckoe, MeInaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; YMEHHE U3BJIEKaTh,
UHTEPIPETHPOBaTh MH(OPMALIMIO, MPEACTABICHHYI0 B Tabmumax, Ha
auarpaMmax, rpaukax, OTpa)xarollyro CBOMCTBA peabHbIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIMIO C TOMOUIBIO TaOJIUIl U AUArPAMM;
UCCIENA0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C NPUMEHEHHUEM
rpa@uyecKkux METOJOB U  DJIEKTPOHHBIX CPEACTB; TIpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JIMarpamMmm

paccenBaHMs U IMHEWHON PErpeccuu
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YMeHHe OIepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEpPOATHOCTH CIYYaHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTh C MCIOJIB30BaHMEM TIpaUUeCKUX METOJOB; IPUMEHSThH
(bOopMyJIBI CIIOKEHUS] ¥ YMHOXEHHS BEPOSTHOCTEH, (HOPMYIy IMOIHOU
BEPOSATHOCTH, (popMyiry bepHynu, komOuHATOpHBIE PaKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU peajbHBIX COOBITUH; YMEHHME OIEepUpOBATH
MOHATUSAMMU: CllydaiiHas BEJIMYMHA, pPACHpPEACICHUE BEPOSATHOCTEM,
MaTeMaTHYECKOE OXKUJAHUE, IUCIEPCUS M CTAHAAPTHOE OTKJIOHECHHE
CllyyallHOM BeIMYMHBI, (QYHKLUHUU pPACHPEECNIeHUs] U  IUIOTHOCTHU
PaBHOMEPHOI'O, II0KA3aTEIIbHOIO W HOPMAJIbHOI'O  PAaCIpPEIEICHUM;
YMEHHE UCIOJIb30BaTh CBOMCTBA HW3YYEHHBIX pPAaCHpPECIICHUN JUIs
pelieHust 3aaad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX 4YHCET,
METOZbl BBIOOPOYHBIX HCCIIEOBAHUH; yMEHHE IPUBOJUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OINEPUPOBATH MOHATUSAMU: COYETAHHE, IIEPECTAHOBKA,
YHUCIO COYETAaHWH, YHCIO TEpPecTaHOBOK; OMHOM HploTOHA; ymeHHe
HIPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyXACHU Ul PELICHU 3a1a4;
OLICHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, HpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJIA, IUIOCKUH yTOII,
JIBYTPaHHBIA yTOJI, TPEXTPAHHBIA Yroji, CKpeUIUBAIOUINECs TMpsSMEbIE,
NapajuIeIbHOCTh U MEPHEHIUKYJISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXIy MNPSAMBIMH, YroJd MEXKIY MpsIMOW U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMHU, PACCTOSTHUE MEXKY TIOCKOCTSIMU; YMEHHE UCTOIb30BaTh MPH
pelIeHnr 3a1a4 u3y4deHHbIe (PAaKThl M TEOPEeMbI TUIAHUMETPUU; YMEHHE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJIEIM C TOMOIIBIO TI'€OMETPUUECKUX TIOHATHH U

BCJIMYHH, p€IIaTb CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3aJa4H

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (GUTYpbl, 00bEM (UTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHUE MHOIOI'PAaHHUKA,
Ky0, mapajuienenunen, NpusMa, HOUpaMuia, (urypa u MOBEPXHOCTH
BpallleHHs, LUWIMHIpP, KOHYC, map, cdepa, Mmiomaas chepbl, MIOnaab
MOBEPXHOCTU NHUPAMUJBI, MPU3MBIL, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYT'OJIBHOTO TIapaJuICICIIMIICaAa, MUPaMUAbI, HIPU3MbI, HUIXHIApPA,
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12

13

KOHycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYca U LWIMHIPA,
MapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCT,
Kacaromascs c@epsl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTb CEueHHe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAILICHUs, UX CEUEHUS, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOICTBA r€éOMETPUUYECKUX (PUTYp, CAMOCTOSITENHEHO
(bopMyIHpOBATEH OIpPEEIICHUS U3ydaeMbIX (UTyp, BBIABUIaTh FHIIOTE3bI
O CBOMCTBax M MpPHU3HAKAX T'€OMETPHUUECKUX (HUTYp, 0OOCHOBHIBATH MU
OlpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukauuoo ¢uryp mno
Pa3NIUYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHue OonepupoBaTh TOHSATHSIMH: JBH)KCHHE B IPOCTPAHCTBE,
napajuIeNbHBIA IEPEHOC, CHMMETPHS Ha IUIOCKOCTA M B MPOCTPAHCTBE,
MMOBOPOT, IIpeoOpa3oBaHWe TOM00MS, TOM00HBIE (UTYPBI, YMCHHE
pacrmo3HaBaTh paBHbIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HUCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHUS
IpH PEIICHWU 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (JJIMHA,
yroJl, IUIoIaab, OOBEM) TpU pPEIICHHH 3a1a4 W3 APYTruX Y4eOHBIX
MPEIMETOB M U3 PEAThbHOMN KM3HHU; YMEHUE BBIUYUCIISTH TEOMETPHUUCCKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOHmAlb, OOBEM, IUIOIMIAAb TOBEPXHOCTH),
UCTIONIB3Ysl HM3Y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCA, [WIMHAPA, TUIOIMAAb CHEPHI;
00BEM Ky0Oa, MPSIMOYTOJIBHOIO MapaliesienuIie/ia, MUpaMuabl, MPU3MBI,
ITMHIpPA, KOHycCa, INapa; YMEHHWE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMmenue OIICPHUPOBATH MMOHATHUAMU: NIPAMOYTOJIbHAA CUCTCMa KOOPAUHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpa Ha YHCJIO, PAa3JIOKCHHUEC BCKTOpaA II0 6a3Hcy,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3ZBECACHUEC, YIOJI MCKIY
BCKTOpAaMH; YMCHHC HUCIIOJIb30BATh BCKTOpHBIﬁ )51 KOOp,Z[I/IHaTHHﬁ METOA
1 peIICHUA TCOMCTPHUYCCKUX 3agad MW 3adad ApyTrux yqe6HBIX
npeaMeToOB

YMmenue BLI6I/IpaTL MNOAXOOAIIUNM METOh  JJIst pelmiceHus 3aJaydu;
IMIOHUMAaHHUEC 3HAYUMOCTHU MAaTEMAaTUKKW B M3YUCHUH TMPUPOJHBIX U
06H.[CCTBCHHBIX npoueccoB H“ HBHCHHﬁ; YMCHHUC  paCIIO3HABATH

IMMPOSABJICHUEC 3aKOHOB MAaTEMATUKHM B HCKYCCTBC, YMCHHC IIPUBOJUTH



IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHMCKOM UM  MHUPOBOM

MaTE€MaTHYECKOW HayKH



INEPEYEHD 2JIEMEHTOB COJAEP KAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon
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IIpoBepsiemMblii 3JIEeMEHT COJEePKAHUS

Yucna ¥ BEIUUCIIEHUSA
Harypanbnsie u nensie yncina. [Ipu3sHaku AeIMMOCTH LEIIBIX YACEIT

PanmonaneHBIE 4MCIHA. OOBIKHOBCHHEIE U ACCATHUYHBIC ,Z[p06I/I, ITPOLICHTHI,

OeCKOHEUYHBIE IEPUOINUECKHE JPOOH

ApudmeTnueckuii KOpeHb HaTypajibHOU cTeneHu. JlecTBus ¢ apudmeTuyecKuMu

KOpHIMU HaTypaJleoﬁ CTCIICHU

CrenieHs ¢ LOCJIBIM ITOKAa3aTCJIEM. CremneHns ¢ PpadrOHAJIbHBIM ITOKA3aTCIICM. CpoiicTBa

CTCIICHU

CuHyc, KOCHHYC M TaHT€HC YHCJIOBOIO apryMeHtra. ApPKCHHYC, apKKOCHHYC,

apKTaHI'€HC YHCIIOBOIO apryMeHTa
Jlorapudm yucna. Jlecatnynbie 1 HaTypajabHbIE JOrapudMbl

HevictBurenbHble  4ucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
yrcnamu. [IpubnuxEHHbIE BRIYMCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA

pe3yJibTaTa BBIYMCICHUN

[IpeobOpa3zoBanue BrIpaKeHUN

KoMiuiekcHsle yncna

YpaBHEHMs U HEPABEHCTBA

Hensle u 1poOHO-paIiOHaIbHbIE YPaBHEHUS
HppainmoHanpHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHHUS

[Toka3zarenbHble U JorapuPMUIecKre ypaBHEHHS
Ilenble u 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
HppanmoHanpHble HEpaBEHCTBA

[ToxazarenbHble U TorapupMUUECKHe HEPaBEHCTBA
TpuroHomeTpruueckue HEPABEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu

Martpuia cucTemMsbl TMHEWHBIX ypaBHeHUN. OnpeenTenb MaTpHULIbI
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OyHKIMY 1 TpadUKu
OyHKus, crnocoObl 3amanus ¢GyHkiuu. ['paduk yHknuu. BzammHO 00paTHBIE
¢ynkuuu. YétHeie 1 Heu€THBIe QyHKIMU. [leprogmueckue GpyHKIUHI

Ob6nactp ompeneneHUs W MHOXECTBO 3HaueHU Qynkuuu. Hymm ¢yHkmmu.
[IlpoMexXyTKH  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKnud. Haumbosbliee u HauMeHbIEe 3HAYCHUE

(GYHKIIMN HA IPOMEKYTKE

CrenenHas (QyHKUUS C HaTypaJibHbIM M LEJIbIM IOKa3zareneMm. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0i CTENEeHU
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3arenbHas u norapupmudeckas GyHKIUU, UX CBOMCTBA U rpaduku

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHknuii. CsoiicTBa  (QyHKIUH,

HETIPEPBLIBHBIX HA OTPE3KE

ITocneqoBaTeNLHOCTH, CIIOCOOBI 3aJaHMS [I0CIIEN0BATEIHLHOCTEN
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauana maTemMaTndeckoro aHaimsa

[TpousBognas ¢pynkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOI/I3BO,Z[HOI71 K HCCICIOBAaHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KjleHI/Ie HauOOJILIIEr0 ¥ HAMMEHBIIETO 3HAUCHMS (byHKIII/II/I Ha

OTpe3Ke

[TepBooOpasnas. MaTerpan
MHoxecTBa U JIOTHKa

MHoO)kecTBO, onepanuu HaJ MHOX)ecTBaMu. [lnarpammsl Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTHCTHKA
OrnucarenbHas CTaTUCTUKA
BepostHocTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTH

[IpsiMbIe ¥ MIIOCKOCTU B TPOCTPAHCTBE
MHoOrorpaHHuKu

Tenaun ITOBCPXHOCTHU BpalICHUA



7.5 KoopauHatel 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET





