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HHOACHUTEJBbHAA 3AIIUCKA

PaGouas mporpamma yueOHOro Kypca «['eomerpus» 0a30BOro ypoBHS JUIsl 00Y4aIOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa CpeIHEro oOmero odpa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO OOpa30BaHUS.
Peammzanust  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YYAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh y4eOHOro Kypca I€OMETpHUH Ha YPOBHE CpEIAHEro oO0Imero oOpa3oBaHUs
00yCIIOBIEHa TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TCOMETPUH B HAIPABJICHUHU JIMYHOCTHOTO PAa3BUTHUS OOYyYaromuXcs, (GOPMHPOBAHUS
(YHKIIMOHATLHOW MaTEeMaTHYeCKOW T'PaMOTHOCTH, HW3yYCHHUS APYTUX YYEOHBIX TUCIUIUINH.
PazButne y oOydaromiuxcsi NMPaBUJIBHBIX TPEICTABICHUH O CYIIHOCTH W IPOUCXOKICHUU
TEOMETPHYSCKHUX a0CTPaKIIMA, COOTHOIICHUH PEATHOTO W HICABHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH U MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU B CUCTEME
HAYyK W POJIM MATEMAaTHYCCKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOTO MHUPOBO33PCHUS YYAIIMXCSI, a TaKKE KavyecTB
MBIIUICHHS, HEOOXOUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

I'eomerpusi siBisieTcss OAHMM M3 0a30BBIX NPEJAMETOB HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaK Kak OOECICUYMBAET BO3MOXKHOCTh W3YYCHHUS KakK JMCIUILINH €CTECTBCHHO-
HAYYHOH HAINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MbINUICHUE, OPMUPYEMOE TPH HM3YYCHHH OOYYAIOIIMMHUCS TOHSITHIHBIX
OCHOB TE€OMETPUH M TOCTPOCHHH IIETIOYKH JIOTMUYECKUX YTBEPKJICHUH B XOJe€ pEeUIeHHUS
TEOMETPHUYSCKHUX 3aJlad, YMEHHE BBIIBHUTAaTh W OIMPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCTIONB3YIOTCS TPU PEIIeHHWU 337ad €CTeCTBEHHO-HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCeX 00IaCTsIX
JESATSIIbHOCTH 4esioBeka. OpreHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYIKAIOIIEr0 MUPA, YCIOBUE YCIIECITHOTO
MTO3HAHUS u AKTHBHOTO npeoOpazoBaHus JIEHCTBUTEILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OO0BEANHSIET pa3HbIe BUJIbI YUeOHON U TPYIOBOM JEATEIHHOCTH,
SBIIICTCS OJHWM U3 TPO(ECCHOHATHLHO BaXXHBIX KauyecTB, IIOITOMY aKTyallbHa 3ajada
dbopMupoBaHUs y 00yUaIOIUXCS TPOCTPAHCTBEHHOTO MBIIIIJICHUS KaK Pa3HOBUIAHOCTH 00pa3HOTO
MBINUICHASI — CYIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYECKOW JEATEIHHOCTH IO
MHOTUM HampaBlIeHUSIM.

Ilens ocBOeHMsI TporpaMMBbI yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM YPOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOyYarommxcs depe3 obOecredeHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHHUS CHCTEMATHYCCKHX T'COMETPUUYCCKUX 3HAHUUA U
JIeicTBU, cienn(UUHBIX TEOMETPUN, BOSMOKHOCTH YCIIEITHOTO MPOIOJDKEHHS 00pa30oBaHUsI IO
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIh30BaHHEM F€OMETPHH.

[IporpaMMa mo reomeTpuu Ha 0a30BOM ypOBHE MpeAHA3HAUYEHA NI OOYYarolIuXcs
CpeIHEH IIKOJIBI, HE UCIIBITHIBABIINX 3HAYHTEILHBIX 3aTPYTHCHUN Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus. Takum o0Opa3zom, oOyuaroiuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBA3aHHBIC CO CIIeNN(DUKON reOMETPHH U HEOOXOMMBIC JUTS JKU3HH B
coBpeMeHHOM o01iecTBe. KpoMe 3Toro, oHu MMEIOT BO3MOXKHOCTh M3yUUTh F€OMETPHIO Oolee
NIyOOKO, €CIIM B JIAIbHEHWINIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPHUYCCKHX 3HAHHUIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JloCcTHKEHME LIeJIN OCBOEHHUS IPOrPaMMbl 00ECIIEUNBACTCS PELIEHUEM COOTBETCTBYIOLINX
3aga4. [IpuoputeTHBIMU 3ajauaMu OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIFOTCSL:

J dbopMupoBaHUE MPEICTaBICHHUSI O F€OMETPUM KaK 4acTU MUPOBOU KYJIbTYpHl U
OCO3HaHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;
J dbopMupoBaHUE MpPEJCTaBICHUS O MHOIOIPAHHHMKAX M TejlaX BpallleHHus Kak o

BOKHEUIIINX MATEMaTHYECKUX MOJIEISAX, MO3BOJISIIOIIUX OMUCHIBATH U U3Yy4yaTh Pa3HbIC SIBJICHUS
OKPYXAaroIIero MUpa;

J dbopMupOBaHUE YMEHHUS PACIIO3HABATh HA YEPTEKaxX, MOJACISAX U B PEAIbHOM MHpE
MHOTOIPAaHHUKH U Teja BPAILCHUS,

J OBJIAJICHUE METOJAAMH pEIICHHs 3aJad Ha TIOCTPOCHHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (DUTYD;

J dbopMupOBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHATHSIMH O MHOTOTPaHHUKAX
Y TeJaxX BpaleHUsI U UX OCHOBHBIMHU CBONCTBAMU,

J OBJIAJICHUC QJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a1a4; (OPMHUPOBAHHE

YMCHUA IMPOBOAUTH HCCJIIOXKHBIC JOKa3aTCJIbHBIC pacCyxKACHUA B Xoac pCUICHUA
CTCPCOMETPHUICCKUX 3adaY U 3a/1a4 C IPAKTHUICCKUM COACPIKAHUCM,

J pa3BUTHE HHTEJUIEKTyaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW 00ydarommxcs,
MI03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;
. dopmupoBaHne (QYHKIMOHATBHON T'PaMOTHOCTH, PEJIECBAHTHOM T'€OMETPHH:

YMEHHUE paclo3HaBaTh NPOSIBIECHUS FEOMETPUUYECKUX MOHATUI, 0OBEKTOB U 3aKOHOMEpPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CUTYalUsIX U MPU U3YYEHUU JPYTUX yUeOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIMpPOBATh UX Ha S3bIKE I€OMETPUU M CO37aBaTh
TCOMETPHUICCKUC MOICIHU, MPUMCHATH OCBOCHHBIN FCOMeTpI/I‘ICCKI/Iﬁ amnmapar ajd pCeuiCHUs
IPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBAThH U OLIEHUBATh IOJy4YE€HHbIE PE3yJIbTaThI.

OTnnuuTeNnbHON 0COOEHHOCTHIO IPOrPAMMBI SIBJISIETCS BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HA4aJIe €ro U3y4eHMs 3a]a4, PEIIacMbIX Ha yPOBHE HHTYUTUBHOTO IO3HAHMSI, U OIIPENEIEHHBIM
o0pa3oM oOpraHum3oBaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOIO MU
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIUPYET IPOTEKaHHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYEHUIO ITPEAMETA.

[Ipennourenue oTHaércs HArMAAHO-KOHCTPYKTUBHOMY METOJy OOY4YeHMs, TO €cThb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpGHMeTHO-HpaKTH‘IeCKOﬁ
JEATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIEHUH y YUaIIUXCs B KypCce CTEPEOMETPUN
IPOBOAMTCA 3a CUET pElIeHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa30B M 3ajJad Ha
ONEepUpPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
Haris1AHOCTh, a OIICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICHCHUSA OT HAITIAAHOCTH, MBICICHHOT' O
W3MEHEHUS €r0 UCXOJHOTO COAEPKaHUS.

OcHOBHBIE conxepxaTenbHble JIMHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», « Bektopsl u
KOOPJMHATHI B IPOCTPAaHCTBE». POPMHUPOBAHNE JTOTHUECKUX YMEHUN pacIpenesieTcs He TOIbKO
[0 COJAEp)KaTeNIbHBIM JIMHHUSM, HO W MO TojaM oOOydeHHs Ha YpPOBHE CpeJHero oOIuero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
paboueil mporpamMmebl, pacrpee’aEHHbIM M0 TogaM 00yueHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazoMm,
4TOOBI OBJIAJICHUEC TCOMETPUICCKUMHU IIOHATUAMHU u HaBBIKaAMH OCYHICCTBIIAIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COONIONEHHEM MPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIC 3HAHHS BKIIFOYAJIUCH B O6HIYIO CUCTEMY I'€COMETPUUCCKHUX HpeI[CTaBJ'IeHI/IfI o6yqa}onmxcsf,
pacumpsis ¥ yriayousis e€, o0pas3ys IpOoUHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



Ha usyuenue reomerpun otBoauTcs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Hexento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE IOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, TPOCcTpaHcTBO. IloHsATHe
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apajlIe/IbHbIE U
CKpeluMBamoImuecs npsAMble. IlapayienbHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IpsMbIE B IPOCTPAHCTBE; MApPAJJIEIIBHOCTh TPEX MPSMBIX; MapaIeNbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJl MEXAy NIpSIMbIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYPBI Ha MJIOCKOCTU: TETPadIp,
KyO, mapajjieNienuIe;; IoCTPOSHUE CeUeHUH.

[lepneHIUKYISIPHOCTh OPSIMOM M IUIOCKOCTH:  INEPIEHAMKYJSPHBIE IpsMbIE B
IIPOCTPAHCTBE, MpSMbIE NapaUIeJIbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IpU3HAK
NEPIEHIUKYJISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSMOM NEPIEHAUKYIIAPHOMN TIOCKOCTH.
VYrusl B IPOCTPAHCTBE: YroJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIA YIOJI, TMHEHHBIN yroJl
JIByrpaHHoro yriua. llepneHauKkyisp M HAaKJIOHHBIE: PAacCTOSHUE OT TOYKM N0 IUIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYpHI HA TUIOCKOCTH. [lepneHInKyIIpHOCTD
IUIOCKOCTEM: NpPHU3HAK IMEPIEHAMKYJIIPHOCTH JBYX IulockocTeil. Teopema o  Tpéx
NEPIEHIUKYIISIpax.

MHOrorpaHHuKHu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAaHHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapamienenunen, NpsAMOYTOJIBHBIN NMapajuleenunen U ero cpoicrsa. [Iupamuaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTh IMHPaMUJIBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuAa. OJIEMEHTHl MNpU3Mbl W nupamuzabl. [IpaBunbHble
MHOTOTPaHHHUKU: MOHSITHE NMPABUIBHOIO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
NUpaMy/Ia; MpaBUIbHAS TPEYToJIbHAs MUPaMUAa U IPaBUIbHBIN TeTpasp; Ky0. [Ipencrasnenue o
IPABUJIBHBIX MHOTOTPaHHUKAX: OKTa3/Ip, A0JEKadip U ukocasip. CeueHus Npu3Mbl U TUPAMUIBL.

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, HMPSIMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, napasuieienurneiax, paBuIbHbIX MHOTOTpaHHUKAX.

Brruncrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, quaroHaiu, yrisl. I[lnomans OoxoBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/ (b OCHOBaHU, TeOpeMa 0 O0KOBOM
HOBEPXHOCTH MpsiMOi mpu3Msbl. [lnomane G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIoIIa U yceu€HHOM nupamuabl. [lonstre o0 00béme. OOBEM nupamMuibl,
IIPU3MBL.

[Tono6usie Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEXAY IUJIOLWAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KIIACC

Tena Bpaumenus

Hunuaapudeckass MOBEPXHOCTh, 00pasylolye IWIMHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOoCcTU. L{UummHap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3ytomias u
OCh; TUTOIIAh OOKOBOW M TTOJTHOW TTOBEPXHOCTH.

Konundeckass moBepxHOCTh, 00pa3ylolfe KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pa3yrooliass U OCh; IUIOMIAIb



OOKOBOM W TIOJIHOW IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yrolre W BHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHtp, paadyc, AuaMeTp; IUIOMAAL MoBepxHOCTH cdepbl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N306paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOuHanmu Ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUS.

[Tonstne 006 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Tenl. Teopema 00 o00bEMe
PsIMOYTOJIBHOTO Mapaiiesienumneaa u cieactsus u3 ne€. O6péM nunuuapa, konyca. O0bEM mapa
U TUIOIIATb CEpBHI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOHICHUS MEXKAY IUIOAASMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust 1uiuHApa (mapauiebHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapaenbHOe OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 111apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B pocTpaHcTBe. ClI0’KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocrteiimiue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA MpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pPEe3yJbTaThl OCBOEHHUS IpOorpaMMmbl ydueOHOro mpeamera «MaTtematukay
XapaKTEepPU3yOTCs:

I'paiknanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMH OOYYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIarproTnyeckoe BOCIMTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUNUCKOM IPa)K1aHCKOW NACHTUYHOCTH, YBAKECHHUS K IPOILIIOMY
W HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIOD ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEW pPOCCHIICKOro Hapoaa; cGhHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTH4YeCcKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOIIEHHEM K MHPY, BKJIIOYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTEMaTHYECKUE 3HAHHMS B HWHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JEATEITBbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHUEM LIEHHOCTH TPYIOJIO0MS; UHTEPECOM K Pa3IMYHBbIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4eckoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

IKO0JI0TrHYEeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JOKOJOTHMUYECKUX MpoOJieM; OpUEHTalWei Ha  MpPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelleHHs 3aja4 B 00JacTU OKpY’Karolled cpelibl, MIIaHUuPOBaHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

[{leHHOCTH HAYYHOTO TO3HAHUS:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOM MPAKTHKW, TOHUMaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LMBUIIM3AINY;
OBJIQJICHHEM SI3BIKOM MAaTEMaTHUKH U MAaTEMAaTHYECKOM KYJIbTYypO# KaK CpEJICTBOM IMO3HAHUS MUPA;



TOTOBHOCTBIO OCYUIECTBIIATH IPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIBHOCTh NHAUBUYaIbHO
U B IpyIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHple  pe3ylbTaThl  OCBOCHHS ~ HPOrpaMMbl  Y4eOHOTO  MpeaMera
«MatemaTuka»  XapaKTepH3YIOTCS  OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMETbHbIMU
oelicmeusamMu,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OClCBUAMY, — YHUBEPCANIbHbIMU
PpecyISIMUSHbIMU OetiCIEUSMU.

1) Vhusepcanvnuvle noznasamenvhuie oeticmaus, obecneuusaiom gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWuUxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 Mupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

ba3oBble Jiornueckue AeiCTBUA:

o BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBbIC NPU3HAKH MaTEMAaTHYCCKUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXIy MOHSATHAMH, (GOPMYIHPOBATH ONPEACICHUS MMOHITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN NpPH3HAK KIACCU(UKAIMKA, OCHOBAHUS Ui 0000IIEHUs u
CpaBHEHMSI, KPUTEPHH ITPOBOIUMOTO aHAN3a,;

L4 BOCIIPUHUMATD, @OpMyanOBaTL n Hp606paSOBBIBaTI> CYKACHUA: YTBECPAUTCIIbHBIC
" OTPpULATCIIbHBIC, CIUHUYHBIC, YACTHBIC U O6HII/IC; YCJIOBHBIC,
L4 BBIABJIATE MATCMATUUYCCKHUE 3aKOHOMCPHOCTH, B3aUMOCBA3U W IPOTHBOPCUHA B

(dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPXKIEHHSX; HpeJlaratb KPUTEPUU Ul BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

L4 ACIaTb BBIBOJIbI C  HUCIIOJIb30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX U
HHAYKTHBHBIX yMO38.KJHO‘ICHHI>i, YMOSaKJ'II-OLIGHI/Iﬁ I10 aHaJIOTHH,
L4 MNpOBOANUTL CAMOCTOATCIIBHO JOKa3aTC/IbCTBA MATCMATHUUYCCKUX YTBep)I(I[eHI/Iﬁ

(mpsiMple YW OT MPOTUBHOIO), BBICTpaMBaTh APryMEHTAIMIO, MPUBOAMTH MPUMEPHI HU
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOIBI;

o BBIOMpATh cr10co0 peieHus yuyeOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXONAIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3zoBbie ucciienoBarenbcKue 1eiCTBHA:

o UCIIOJIb30BaTh BONPOCHI KAk HCCJIENOBATEIbCKUI WHCTPYMEHT TO3HAHUS;
(bopMyIMpOBaThH BOIIPOCH!, (PUKCHUPYIOLIHE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HICKOMOE U
JIaHHOe, GOPMUPOBATH TMIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

o IIPOBOAMTH CaMOCTOSITENIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIEI0BAaHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUs, IMPOLECCA, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSAMH, IPOLIECCaMH;

. CaMOCTOSITENIbHO  (popMynupoBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTaM
MPOBEAEHHOTO  HAONIONEHHUS, UCCIEOBaHMS, OIEHHBATh JIOCTOBEPHOCTh  MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

. IIPOrHO3MPOBAaTh BO3MOYKHOE pa3BUTHE IIpolecca, a TaKKe BbIABUIATH
MPEJIIOJIOKEHNS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

. BBISABIIATH JePUIUTHI HH)OPMAIUH, JaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HA BOIIPOC
Y JUIS peLICHUs 3a/1a4U;
. BbIOMpaTh MHGOPMAIUIO W3 HCTOYHHMKOB PpA3IUYHBIX TUIIOB, aHAJIU3UPOBATh,

CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
NPE/ICTaBIICHHUS;

J CTPYKTYPHPOBaTh HWHQPOPMAILINIO, TPEACTABIATh €€ B pasIUYHBIX (opMax,
WITIOCTPUPOBATh IpaUuecKy;



J OLICHUBATh HAA&KHOCTh MH(POPMALMU MO CAMOCTOSTEIBHO C(HOpMyINpPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvnvie kommynukamuensie oericmsus, obecneuusarom c@opmuposaHHocms
COYUANbHBIX HABLIKOG 00YUAIOUUXCHL.

Oo0wmenue:

J BOCIIPUHUMATh U (OPMYJIUPOBATH CYXICHHUS B COOTBETCTBHM C YCIOBHSIMHU M
HenssMu  OOIICHHUsS; SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U
INUCbMEHHBIX TEKCTaX, JaBaTh IOSACHEHHUS IO XOJAy pELIeHUs 3aJaud, KOMMEHTHPOBATh
MOJIyYCHHBIH pe3ysbTar;

J B XOA€ OOCYXIEeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOjeMbl, penraeMoil 3aaaud, BBICKA3bIBaTh UJAEH, HAIEJIEHHbIE HAa IOUCK PpEIICHUs;
COIIOCTABJIATh CBOM CYXJAEHHUS C CYXJCHUSMH JPYyTUX YYaCTHHKOB JMAIIOra, OOHApyXUBATh
pasinyMe U CXOJCTBO MO3MLMH; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIJIACHs, CBOU
BO3PAXKCHHUS;

. NPEICTABIATh PE3yNbTaThl PEHICHUS 3aJaud, OJKCIIEPHUMEHTA, HCCIEeIOBaHUS,
IPOEKTa; CAMOCTOSITEIbHO BHIOMPATh (popMaT BBICTYMJICHHMS C y4ETOM 3a/ad MpEe3eHTALUU U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

o [OHUMaTh U UCHOJb30BaTh NPEUMYIIECTBA KOMAaHAHON M HHAMBUIYaIbHOM
paboThl TpH peHIeHWH Yy4YeOHBIX 3a/a4y; NPUHUMATh IeJh COBMECTHOW JIeSTEIHbHOCTH,
IUITAHUPOBATh OPraHU3aLUI0 COBMECTHOM pabOThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CYX/1aTh MPOLIECC U PE3YIbTAT paObOTHI; 0000IIaTh MHEHHUS! HECKOJIBKHX JIIOICH;

. y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00CyxkaeHus, oOMEH MHEHHIA,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATb CBOU
NeMCTBUS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIIUIT MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

3) Vnusepcanvnvie pezynamuenwvie Oevicmeus, obecneuugarom — Qopmuposanue
CMBICIIOBBIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopranu3anusi:

J COCTABIIATh TUIaH, AJTOPUTM pEUICHUs 3aJadd, BBIOMpATh CIIOCOO pEIIeHUs C
yu4€TOM HMEIOIUXCS PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb:

o BJIAJICTh HaBBIKAMM I103HABATEIbHON pedIeKCHM Kak OCO3HAHUS COBEPIIAEMBIX
JeMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB; BIAJAETh COCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U Pe3yJIbTaTa PeIICHUs MaTeMaTHUECKOW 3a/1auu;

. NPEBUICTh TPYJHOCTH, KOTOpbIE MOTYT BO3HHKHYTh ITIPH pEIICHUH 3aJ]auH,
BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAAHHBIX, HaWJEHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

J OIICHUBATh COOTBETCTBUE pe3yJbTaTa eI M YCJIOBUSAM, OOBSCHATH MPUUHHBI
JOCTH>KEHUS UM HEAOCTHXKEHHSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OMIMOKY, AaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIbTATHI
10 KJIACC
OnepupoBath MOHATHAMH: TOUKA, PsAMasi, IIIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CJICACTBUS U3 HUX MPHU PEIICHUU TEOMETPUICCKUX
3a1ad.



OnepupoBarh TMOHATHSAMHU: TApaUICTBHOCTh M TEPHCHIUKYISPHOCTh MPSAMBIX |
IIJIOCKOCTEM.

KnaccuguiupoBarb B3auMHOE PacloI0KEHHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBarth TOHSTHSIMH: JBYTPAHHBIA Yrod, TpaHU JBYTPaHHOrO Yyria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN yroJ ABYTPAaHHOTO YIiia; IpaayCcHas Mepa JBYTrPaHHOTO yIiia.

OnepupoBarh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIIBI M HEBBIMYKJIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MIPaBUIIbHBIA MHOTOIPaHHHUK.

Pacrio3naBaTh OCHOBHBIE BUIBI MHOTOI'PAaHHUKOB (ITMPaMHJIA; MPU3MA, MPSIMOYTOIBHBIN
napajuiejenumnes, Kyo).

KnaccupunupoBars MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUSA JJS  KJIACCU(DUKAIHUU
(BBIIYKJIBIE M HEBBINYKIbIE MHOTOTPAHHUKHU; TPABWJIbHBIE MHOTOTPAHHUKH; MPSMBIE U
HAKJIOHHBIC IPU3MBI, TAPAJIICIICITUTICIBI ).

OnepupoBaTh MOHATUSIMH: CEKYINAs TNIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBSCHATH MIPUHIIMITBI TIOCTPOSHUS CEUCHUH, HCIIONIB3YsI METOJI CIICIOB.

CTpouTh Cce4YeHUs MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBINOJIHAThH (BBIHOCHBIE) TUIOCKHUE
YEePTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPHUUCCKUX BEITUYMH O 00pa3liaM WK aIrOpUTMaM,
MPUMECHSISI U3BECTHBIC AHAIMTUYCCKHEC METOBI NMPU PEIICHUU CTaHMAAPTHBIX MATEMATHUECKUX
3aj]]ay Ha BBIYUCIICHHE PACCTOSHUN MEXIY IBYMsI TOUYKaMH, OT TOYKH JO MPSMOU, OT TOYKH JO
TUIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1aun Ha HAXOXKACHUE TEOMETPHUUCCKUX BEITUYMH O 00pa3liaM WK aIrOPUTMaM,
MIPUMECHSISI U3BECTHBIC AHAIMTUYCCKHEC METOBI NMPU PEIICHUU CTAaHAAPTHBIX MATEMATHUECKUX
3ajjauy Ha BBIYHMCICHUE YIVIOB MEXKAY CKPCUIMBAIOIIMMUCS TMPSMBIMH, MEXIy TPSAMOU U
TUIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, JIBYTPAHHBIX yTJIOB.

Bbrauciare 00bEMBI U IDIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPU3Ma, TUPaMUIa) C
PUMEHEHUEM (OPMYJT; BBIYUCIIATH COOTHOIICHHS MEX Ty IIJIOMIAISIMH TOBEPXHOCTEH, 00bEMaMu
MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBarh MOHATHSAMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

N3Biiekath, peoOpa3oBBIBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO O MMPOCTPAHCTBEHHBIX
reoMeTpHUECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensITh TeOMeTpUYecKhe (aKThl JUISl PEIICHHS CTePEOMETPHUSCKHX — 3ajad,
MPEONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOMN
dbopwme.

[IpuMmeHsTh TpOCTEiIne MPOTrpaMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHKAI[IOHHBIE
CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKIX 3a/1a4.

[IpuBOoIUTE TpHUMEpPhl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B TIPUPOJIE U >KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsITh MONyYeHHbIC 3HAHHS HAa MPAKTHKE: aHATM3UPOBATh PEAIbHBIC CUTyallud U
NPUMEHSTh M3yYCHHBIC TIOHATHS B  TPOIECCe TOWCKAa PEIICHUS  MaTeMaTHYeCKU
chopMyIUpPOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHBIE CHUTYyallMd HA S3BIKE TEOMETPHH,
HCCIICIOBATh TOCTPOSHHBIC MOJEITH C HCIOJE30BAaHUEM T'€OMETPHUYSCKHUX TOHSITHH W TEOpeM,
amnmapara anreOpsl; peniaTh NpakTHIeCcKue 3aa4u, CBI3aHHbIE ¢ HAX0XICHHUEM FeOMETPHUECKHUX
BCJIMYHH.

11 KJIACC



OmnepupoBatb TIOHSTHSIMH WIAHAPUYECKast MTOBEPXHOCTH, oOpazytoriue
[WIHHIPAYECKON TTOBEPXHOCTH; IIHJIMHIP; KOHUYECKasi TOBEPXHOCTH, 00pa3yIoue KOHHYECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYSHHS TEJT BPALICHUSI.

KnaccuduiupoBars B3aMMHOE paciofioskeHUe CPEephl U MITOCKOCTH.

OnepupoBarh MOHATHSIMHU: IAPOBOW CETMEHT, OCHOBAHHUE CEIMEHTA, BHICOTA CEIMEHTA,
[IAPOBOM CJIOM, OCHOBAHHE MIAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U TUIOMIAM TTOBEPXHOCTEH TEN BPAICHHS, TEOMETPUUYCCKUX TEIl C
npUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHSATHSIMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy M OINUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK HUITU TEJIO BPAIIICHUS.

BBIYUCIIATE COOTHOMICHUS MEX/TY IO IIMH TIOBEPXHOCTEH 1 00bEMaMHU MTO0OHBIX TEIL.

N3o0paxaTts u3zydaemble (UTYPBI OT PYKH U C MPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrIToHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEIl BPAIICHUSI.

W3Biekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMAIIHIO O MMPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (DUTYpPaAX, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE NEWCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKCHHUSI BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[TpuMeHsTh MPaBUIIO NapaUIeIICIUIIC A,

OnepupoBarh NMOHATHSMHU: JCKAPTOBBI KOOPJAHHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIh
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojd MEXKIy BEKTOpaMH, CKAIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJ MEXKAYy BEKTOPAMU,
CKaJIIPHOE TIPOM3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/aBath IOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpPIUHAT.

[IpumensITH TEeOMEeTpUYecKHe (aKThl JUISI PEIICHHS CTePEOMETPHUSCKHX — 3ajad,
MPEONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOUN
dbopwme.

Pemarp npocreiinire reoMeTpruuecKre 3aJa4n Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/Ia.

Pemarp 3amaunm Ha J0Ka3aTeNbCTBO MATEMATHMUYECKUX OTHOLICHHH W HaXOXICHUE
TEOMETPHYSCKHUX BEIUYHH 10 00pa3laM WM aJrOPUTMaM, IPUMEHSSI U3BECTHBIC METOJIBI TIPU
pEIIeHUH CTaHIaPTHBIX MaTEMaTHUECKHX 3aJ1au.

[TpuMeHsITh TPOCTEHINME MPOTrPaMMHBIE CPEJICTBA M JJIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3aa4.

[IpuBOIUTE TpPUMEpPHl MaTEeMATHYSCKUX 3aKOHOMEPHOCTEH B TIPHPOJE W IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSITh MOyYCHHBIC 3HAHHWS HA MPAKTHKE: aHAJIM3HPOBATh PEAIbHBIC CUTYallMH W
NPUMEHSTh M3yYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHHUs  MaTeMaTHYeCKU
c(OpMYJIMPOBAHHON TPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYaIlldd HA S3BIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOEHHBICE MOJENTU C UCIOJIB30BAaHHEM T'€OMETPUUYECKUX TMOHSTHH U TEOpeM,
amnmapara ajreOpsl; peniaTh MPakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYCCKHIX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue (undgposbie)
n/n Pa3/1eJI0B U TeM MPOTrPaMMbl Bcero Kontposnuere HpakTuieckne o0pa3oBaTejibHbIE
padoThI padoThI pecype
1 Baeacuue B 10 bubmoreka IJOK
CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[Ipsimble U MIIOCKOCTH B
5 TPOCTpaHCTBe. 12 1 bubmuoreka I{OK
[TapayieabHOCTh TPSAMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEMN
3 [lepneHuKyIspHOCTH 12 bubnuoreka LOK
MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1¢209e37
4 Yrael MexXay NpSAMbIMU 10 1 bubmmoreka IJOK
U TUTOCKOCTSIMH https://m.edsoo.ru/1c209e37
bubmmoreka IJOK
> MuororpasHHkH 1 ! https://m.edsoo.ru/1¢209e37
6 O06BEMBI 9 1 bubmuoreka 1{OK
MHOTOTPaHHUKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHue: ceuyeHus, 4 1 bubmmoreka IJOK
pACCTOSIHUS U YTJIBI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 63 5 0

I10 ITPOIT'PAMME



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 KIIACC

KosmyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue
Ne a3/ieJioB /| TeM K 1 (pposzie)
n/n E OI; AMMEL Bcero 6 OHTPOTLHBIC 6 PAKTHHECKHE o 65hazoBaTenbHbIe
porp paodooThI paooThI pecypeb
bubmmoreka I[OK
I Tena spamenns 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka I[OK
2 ObnEmbt Ten > ! https://m.edsoo.ru/1¢209e37
3 BekTopsbl u 10 1 bubnunoreka I[OK
KOOPJMHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 0000 glil?iii??&&ﬂma usi 7 1 bubmorexa  TIOK
mv ’ . https://m.edsoo.ru/1¢209e37
3HAHUI
OBUIEE KOJIMYECTBO YACOB 34 3 0

[10 ITPO'PAMME



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB Jar DJIeKTPOHHbBIE
Ne T uudgposbie
/i €Ma ypoka Bcer KonTpoabu IMpakTnyeck a 0Bpa3oBATETBHbIE
ble padoThI ue padoThl H3ydeHust pecypebr
OcHoOBHBIE
MOHSTUS ~ CTEPEOMETPHUHU:
TOYKa, IPSIMast, TUIOCKOCTh,
npoctpanctBo. IlpaBuna Bubmorexa LIOK
1 n300paxeHus Ha 1 https://m.edsoo.ru/aecc77
PUCYHKax: U300paKeHHs od
TUIOCKOCTEH, =
NapajuleIbHBIX  MPSMBIX
(oTpe3koB), CepeIUHbBI
OTpe3Ka
[Tonsitus:
MepPECEKAIOIINECS bubmuorexa [HOK
2 | IIJIOCKOCTH, 1 https://m.edsoo.ru/2d8a9¢
nepecekaroImuecs mnpsmas 9
U TUIOCKOCTh
[Tonsitus:
MepPECEKAIOIINECS bubmuorexa [HOK
3 IJIOCKOCTH, 1 https://m.edsoo.ru/db685¢
nepecekaroImuecs mnpsmas 73
U TUIOCKOCTh
3HaKOMCTBO c
MHOTOTpaHHHKaMH, Bubmiorexa LIOK
4 n3o0paenme 1 https://m.edsoo.ru/a63959
MHOTOTPaHHUKOB Ha od
pHUCYHKaX, Ha =

MPOCKIHOHHBIX YCPTCKAX



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

Hauanbubie
CBelleHHsS O Kybe u
MpaMue, UX pa3BEPTKU U
MOJIEIIH. Ceuenus
MHOTOIPAHHUKOB

bu6mmorexa 1IOK
https://m.edsoo.ru/b30dff
38

Hauansueie
CBelleHHsS O Kybe u
paMue, UX pa3BEPTKU U

bu6mmorexa 1IOK
https://m.edsoo.ru/3d8ftd

MOJIETIH. Ceuenus 32
MHOTOTPaHHUKOB
ITonstue 00
AKCUOMATUYECKOM
OCTPOCHIH bubmnoreka 1HOK
P https://m.edsoo.ru/Occ5c4
CTCPEOMETPUHU:  AKCHOMBI fo
CTEpEeOMETPUH u =
CJIEACTBUS U3 HUX
ITonsarue 00
aKCUOMAaTUYECKOM
OCTPOCHIH bubmuorexa 1JOK
P https://m.edso00.ru/239¢8¢
CTEPEOMETPUHU:  AKCHOMBI b
CTEpEeOMETPUH u -
CJIEACTBHUS U3 HUX
ITousarue 00
aKCUOMAaTHYECKOM
OCTPOCHIH bu6mmorexa 1IOK
p https://m.eds00.ru/65c6bl
CTEPEOMETPUHU:  AKCHOMBI 06
CTEpEeOMETPUH U =
CJIEZCTBUS U3 HUX
Toustue 00
AKCUOMATUYECKOM brbmiorexa LIOK
https://m.edsoo.ru/258fc2
MOCTPOCHUN

CTEpEOMETPUM: AKCHOMBI

45



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245

CTepeOMEeTpUHn u
CJICZICTBUS U3 HUX

Bzanmuoe
pacroyioxXKeHue MPsSMbIX B
MIPOCTPAHCTBE:
nepeceKaroInecs,
napajuieabHbIe n
CKPELIUBAIOIINECS
psIMbIC

[TapannensHOCTH
NpSAMBIX W IUJIOCKOCTEW B
MIPOCTPAHCTBE:
IapaJuleibHbIE NpPSMBIE B
MIPOCTPAHCTBE;
[apaJuIeIbHOCTh TpEX
MPSIMBIX

[TapannensHOCTH
NpSAMBIX W IUJIOCKOCTEW B
IIPOCTPAHCTBE:
[TapamiensHOCTE  TIPAMOI
U TUIOCKOCTH

bu6mmorexa 1LIOK
https://m.edsoo.ru/1a2520
16

bubmuorexa 1{OK
https://m.edsoo.ru/93ad36
b3

bubmnoreka 1HOK
https://m.edsoo.ru/eel1d19
b9

Yroasr c bu6mmorexka 1IOK
COHAIIpaBJICHHBIMU https://m.edsoo.ru/9f4071
CTOPOHAMHU b9

Vron p— bu6mmorexa 1IOK

MMpAMBIMU B IPOCTPAHCTBC

https://m.edsoo.ru/fe7338
62

VYron MEXIY
IPSIMBIMU B IPOCTPAHCTBE

bubmmorexa 1IOK
https://m.edso0.ru/2935a9
a0

[TapannenpHOCTH
IIOCKOCTEH:
napajuieIbHbIe TNTIOCKOCTH

bu6mmorexa 1IOK
https://m.edsoo.ru/2e1 812
55



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

CaoiicTBa
napajieabHbIX
IUIOCKOCTEN

Bbubmuorexa 1IOK
https://m.edsoo.ru/e504d6
56

IIpocreiimme
IPOCTPaHCTBEHHbIE
¢urypel Ha IUIOCKOCTH:
TeTpa’ap, KyO,
napajuieJenunes

bu6mmorexa 1LIOK
https://m.edsoo.ru/4a28dc
02

ITocTpoenue
CEUYEHHI

Bbubmuorexa 1IOK
https://m.edsoo.ru/1d434
dof

ITocTpoenue
CEUYCHHI

bubmnoreka 1HOK
https://m.edsoo.ru/ec26fe
5d

KoHntposbnas
pabora o teme "lIpsimbie
u MJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenabHOCTh TPSMBIX
U TuI0cKOCTEN"

bubmnoreka 1HOK
https://m.edsoo.ru/9a0a9¢e
56

[IepnenqukynsspHO
CTb IPSIMOW U IUIOCKOCTH:
NEePIEHIUKYIISIPHBIC
IIPsIMBIE B IIPOCTPAHCTBE

bu6mmorexka 1IOK
https://m.edsoo.ru/b19f6a
5d

na amgﬂge " bu6nmuorexa 1IOK
P https://m.edsoo.ru/Oacllc

MEPICHIUKYISIPHBIE K 95

[UIOCKOCTHA Z2

na amgi?fie " bu6nmuorexa IIOK
P https://m.edsoo.ru/ba5459

MEPIICHIUKYIISIPHBIC K

IIJIOCKOCTH

66



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966

IIpu3nak
NEPIECHIUKYJIAPHOCTU
IIPSIMOM U INIOCKOCTHU

Bbubmuorexa 1IOK
https://m.edsoo.ru/f85bfc
46

IIpusnak
NEPIECHIUKYJIAPHOCTU
IIPSIMOM U INIOCKOCTH

Bbubmuorexa 1IOK
https://m.edso00.ru/79165
d15s

Teopema o npsmoit
HEepHEHINKYJIIPHON
IUIOCKOCTH

Bbubmuorexa 1IOK
https://m.edso0o0.ru/635¢50
87

Teopema o npsimoit
HEepHEeHIUKYJIIPHON
IUIOCKOCTHU

bubmnoreka 1HOK
https://m.edsoo.ru/bd374
518

Teopema o npsimoit
HEepHEeHIUKYJIIPHON
IUIOCKOCTHU

bubmnoreka 1HOK
https://m.edsoo.ru/7d188
34b

Ilepnennukynsap wu
HAKJIOHHBIC:  PACCTOSHUE
OT TOYKHM IO IIJIOCKOCTH,
paccTositHue OT MPSIMOU 10
IIJIOCKOCTH

Ilepnenpukynsap u
HAKJIOHHBIC:  PAcCTOSHUE
OT TOYKHM IO IIJIOCKOCTH,
paccTositHue OT MPSIMOU 10
IIJIOCKOCTH

Ilepnenpukynsap u
HAKJIOHHBIC:  PAcCCTOSHUE
OT TOYKHM [0 IIJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
IIJIOCKOCTH

[lepnengukynsap u
HAKJIOHHBIE:  PACCTOSHHE
OT TOYKHM J0 IIJIOCKOCTH,

bubmnoreka 1HOK
https://m.edsoo.ru/33c477
d3

bu6mmorexka 1IOK
https://m.edsoo.ru/66fefa
dd

bubmmorexa 1IOK
https://m.edsoo.ru/a5b7b8
e3

bu6nuorexa 1IOK
https://m.edsoo.ru/dbee22
be



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

paccTosiHue OT MPSIMOU 10
IUIOCKOCTH

Vsl B
MIPOCTPAHCTBE: yromu
MEXKTY pAMOM u
MIJIOCKOCTHIO

bu6mmorexa 1IOK
https://m.edsoo.ru/6b61b
2b4

JIByrpaHHBIN YroJl,
JIMHEUHBII yrod
JBYTPaHHOIO yria

Bbubmuorexa 1IOK
https://m.edsoo.ru/5fa0b3
ce

JIByrpaHHBIN YroJI,
JIMHENUHBIN yroma
JByTPaHHOIO yria

bubmnoreka 1HOK
https://m.edsoo.ru/c7c¢777
ed

[IepnenqukynsspHO
CTh IUIOCKOCTEH: IPHU3HAK
NEPIEHAUKYISIPHOCTH
JIBYX IUIOCKOCTEU

[IepnenaukynsspHO
CTb IIJIOCKOCTEW: NpU3HAK
NEPIEHAUKYIISIPHOCTH
JIBYX IIJIOCKOCTEMN

IlepnenukyasipHO
CTh IUIOCKOCTEH: MpU3HAK
NEPIEHANKYIAPHOCTU
JIBYX IUIOCKOCTEN

bubmuorexa 1HOK
https://m.edsoo.ru/ec3e2d
a3

bubmnoreka 1HOK
https://m.edsoo.ru/ed9e2a
8e

bu6nmuorexa 1IOK
https://m.edsoo.ru/ba75dc
57

Teopema o0 Tpéx
HNEPIEHINKYIIApaX

bu6mmorexka 1IOK
https://m.edsoo.ru/e4972¢
dc

Teopema o0 Tpéx
HNEePIEHINKYIIApaxX

bubmmorexa 1IOK
https://m.edsoo.ru/52188a
7d

Teopema o0 Tpéx
HNEePIEHINKYIIApaxX

bu6mmorexa 1IOK
https://m.edsoo.ru/912467
36



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736

KoHntposbHas
pabora o TeMaM
"IlepnieHIUKYISIPHOCTD
NPSAMBIX U IUIOCKOCTER" U
"Vl MEXy IPSIMBIMU U
IJI0CKOCTSIMU"

[Tonsitue
MHOTOIPaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIC
MHOTOT'PaHHUKY;
pa3BEpTKa MHOTOI'PaHHHKA

IIpuzma: n-
yroJibHasi Mpu3Ma; rpaHu u
OCHOBaHUSs IIPU3MBI;
npsiMasi ¥ HaKJIOHHaA
MIPU3MBIL; OokoBast
MOJIHas MTOBEPXHOCTH
MIPU3MBI

[Tapamenenurnen,
IIPSAMOYTOJIBHBIN
napajulejenunes W €ro
CBOMCTBA

bu6mmorexa 1IOK
https://m.edsoo.ru/5b971e
3

bu6mmorexa 1IOK
https://m.edsoo.ru/2d24e8
73

bubmuorexa 1{OK
https://m.edsoo.ru/b4ad63
ad

bu6mmorexka 1IOK
https://m.edsoo.ru/8a7beb
83

[upamupa: n-
yToJIbHAS NUpaMuJIa,
IPaHU ¥ OCHOBAHHE
nupaMuipl; OOKoBas U
MOJIHAs MIOBEPXHOCTh
NUpPaMU/JIbI; MpaBUIIbHAS U
yceu€HHas NupaMua

bu6nmuorexa 1IOK
https://m.edsoo.ru/tb1cd0
as



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5

IIpaBunbpHbIE
MHOTOTPaHHUKHU: IIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHHMKa;
IpaBWibHasg I@pusMa U
IIpaBWIbHAs1  IUPAMUJA;
[IpaBWIbHAs TPEYroJibHas
UPaMHUJIa U TPABUIIbHBIN
TeTpa’ap; Kyo

bu6mmorexa 1IOK
https://m.edso0o.ru/074c¢88
65

IIpeacraBnenue o
IIPABUJIBHBIX
MHOI'OrpaHHUKAax:
OKTa’lp, JOIEKa’dap H
HKOCadIp.

bubmuorexa 1HOK
https://m.edsoo.ru/a0fdd5
bf

Cummerpus B
MIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH,
MIPSIMOM, IIJIOCKOCTH. bubnunorexka [[OK
DJIeMEHTHl CUMMETPUU B https://m.edsoo.ru/b9e777
nupaMuIax, d9
napajienenuneaax,
MPaBUIIbHBIX
MHOTOTPaHHHUKAX

Borancnenue bubmuorexa 1{OK
JJIEMEHTOB

MHOTOTPaHHUKOB: p&Opa,

JMaroHalu, YTJIbl
IImomane OOKOBOM

MOBEPXHOCTH H  TIOJTHOU

IIOBEPXHOCTHU psIMOM
IIPU3MBI, IIonab
OCHOBaHWM, TeopemMa o
60KOBOM MIOBEPXHOCTHU

IPSIMOM TIPU3MBI

https://m.edsoo.ru/6¢cdbec
ef

bubmmorexa 1IOK
https://m.edsoo.ru/37d84
157



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

[Tnomans OoxoBOM
MMOBEPXHOCTHU u
IIOBEPXHOCTU IIPABUIIBHOU
MUpaMUIbl, TeopemMa o
IJIOIATH OOKOBO
MOBEPXHOCTU  YCEUEHHOM
MpPaMU/IbI

Bbubmuorexa 1IOK
https://m.edsoo.ru/5603¢e3
Ob

KonTponbHas bubmmorexka LIOK
pabora o TeMe https://m.edsoo.ru/a95f5¢c
"MHororpaHHuku" 04

bubmnoreka 1HOK
06T)éMeHOHﬂTHe 00 https://m.edsoo.ru/7ad002

0b

O06BEM TUpaMuIBI

bubmnoreka 1HOK
https://m.edsoo.ru/23517
1b3

O0BEM TUpaMuIBI

OO6BbEM upaMuIsl

OO6BbEM upaMuIsl

O6bEM pU3MBI

O6bEM pU3MBI

bubmnoreka 1HOK
https://m.edsoo.ru/f47dfef
d

bu6nmuorexa 1IOK
https://m.edso00.ru/79¢103
12

bu6nmuorexa 1IOK
https://m.edsoo.ru/2faadc
3f

bu6nmuorexa 1IOK
https://m.eds00.ru/79853
608

bu6nmuorexa IIOK
https://m.edsoo.ru/1e0538
90



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890

O06BEM IPU3MBI

Bbubmuorexa 1IOK
https://m.edsoo.ru/482d3f
51

KonTponbHas bubmuorexa LIOK
pabora no Teme "OOBEMBI https://m.edsoo.ru/28a657
MHOTOTPaHHHUKOB" 3c

[ToBTOpEHHUE,
000011IEHNE bu6mmorexa 1IOK

cUCTeEMaTU3alugd 3HAHUU.
[Toctpoenue cedyeHuidd B
MHOTOTPAHHUKE

https://m.edsoo.ru/098bed
ad

[ToBTOpEHHUE,
000011IEHNE
cucTeMaTru3anusa 3HaHHWH.
Beruncnenue paccTosiHMi:
ME¥XK]ly IBYMsI TOYKaMH, OT
TOYKM JI0 TIPSAMOM, OT
TOYKHM 7O  IIJJOCKOCTH,
MEKIY
CKPEIIMBAOIIUMHUCS
PSIMBIMU

Urorosas
KOHTpOJIbHAs paboTa

bubmnoreka 1HOK
https://m.edsoo.ru/f7792b
a9

bu6mmorexka 1IOK
https://m.edsoo.ru/b9146
bcO

[ToBTOpEHUE,
00001IeHne
cucTeMaTu3anusa 3HaHWH.
Brrancienue YIJIOB:
MEXTY
CKPELIMBAIOIINMUCS
MPSIMBIMH, MEXIY MPSIMOU
n ILIOCKOCTBIO,

bubmmorexa 1IOK
https://m.edsoo.ru/56765¢
8b



https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

ABYT'pPaHHBIX YIJIOB, YIJIOB
MCXKAY IMIIOCKOCTAMU

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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11 KIIACC

KosmvecTBO 4acoB JJIeKTPOHHbIE
Jar
Ne Tema Ka B K II a tHppobLIe
n/n eMa ypo cer OHTPOJIRH PaKTHIeCK o0pazoBaTe/bHbIC
ble padoThI ue padboTbl H3y1ICHHA pecypcsl
Coepa u wap: Bbu6mnorexka LIOK
| UeHTp, panuyc, 1 https://m.edsoo.ru/034 1bc
TaMeTp; TUIOIIA/Tb b
MIOBEPXHOCTH Cephl o
B3anmHuoe
pacrnosoxeHune C(i)epBT Bubmnoreka 1TOK
, H IIOCKOCTH, 1 https://m.edsoo.ru/bed12a
KacareJbHast
43
IUIOCKOCTh K cdepe;
wiomaab chepsl
Mzo6panenne Bubmnorexa ILIOK
3 Cpepsr, mapa  Ha 1 https://m.edsoo.ru/bel157f
mockocT.  Ceuenus 7
mapa .
unusapuyeck
ast MTOBEPXHOCTH,
obpasyomme bubmuoreka IIOK
4  UMIMHAPUYECKOU 1 https://m.edsoo.ru/6054b8
TIOBEPXHOCTH, oCh cl
UWIAHAPUYECKON
MOBEPXHOCTHU
Humsap:
Ef;gsiiﬁ;f Goxosas Bubmorexka L[OK
5 ’ 1 https://m.edsoo.ru/188{62

oOpasyromasi " OcCh;
wiomaab OOKOBOW H
ITOJIHOW ITOBEPXHOCTHU

16



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

N3o6paxenune
HUIMH]Ipa Ha
mockoctu. PasBéprka
HWJIMH]IPA. Ceuenus
WIHHIPA
(TUTOCKOCTHIO,
rapajieaIbHON WA
NEePIEeHIUKYISPHOM
OCH LIUJIMH/IPA)

bubmmorexka I11OK
https://m.edsoo.ru/016e25
eb

Konnueckas
MTOBEPXHOCTb,
oOpasyromue
KOHMYECKOM
MOBEPXHOCTH, OCh H
BEpIIMHA KOHHYECKOM
MMOBEPXHOCTHU

bubmnorexa IHOK
https://m.edsoo.ru/c94ba0
9b

Konyc:
OCHOBaHHE U BEPILHHA,
oOpasyromasi ¥ OCh;
wiomaab OOKOBOW MU
IIOJIHOM ITOBEPXHOCTHU

bubmuorexka IOK
https://m.edso0o0.ru/897dd3
b2

VY ceuéHuprit
KOHYC: 00pasyrolue u
BLICOTA, OCHOBaHUS H
0OOKOBas MOBEPXHOCTh

Nzobpaxkenue
KOHyCa Ha IIJIOCKOCTH.
PazeépTka KOHYca.
Ceuenus KOHycCa
(MII0CKOCTHIO,
napajuieJIbHON
OCHOBaHHUIO, "

IIJIOCKOCTBIO,

bubmmorexka IIOK
https://m.edsoo.ru/1468ba
b3

bu6mmorexka I11OK
https://m.edsoo.ru/Obdelb
e8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

MPOXOISAIIEH yepes
BEPIIMHY )
KomOunanus
T€1  BpamleHUS U
MHOTOT'PaHHHKOB

MHoOrorpaHHuk,
ONMCAHHBIN OKOJIO
chepsr; chepa,
BITMCAHHAs B
MHOTOTPaHHUK WJIH B
TEJIO BpaIllEHUS

bubmmorexka I11OK
https://m.edsoo.ru/3cefl0e
5

bubmmorexka I1OK
https://m.edsoo.ru/0b1361
58

TToustue 00
00BEMeE. OCHOBHBIE
CBOICTBA 00BEMOB TeJl

bubmunorexa IHOK
https://m.edsoo.ru/26a03fb
7

O0BéEM
WIMH]IPA, KOHYyCa

bubmnorexa IHOK
https://m.edsoo.ru/5513d8
7b

OO0BéM mapa u
TJI01a 6 Chepsl

ITonoOHBIE TENA
B MIPOCTPAHCTBE.
COOTHOILIEHHUST MEXKITY
IIOIIAJISIMHA
[IOBEPXHOCTEH,
00béMaMH  TTOIOOHBIX
Tell

KonTponbHas
paborta o Temam "Tena
BpaieHus" u "OO0beMbl
Ten"

bubmmorexka IIOK
https://m.edsoo.ru/d189bd
e2

bubmmorexka IIOK
https://m.edsoo.ru/810cfle
b

bu6mmorexka I11OK
https://m.edsoo.ru/4a33a8
ab



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab

Bekrop Ha bubmuoreka 1IOK
IUIOCKOCTH u B https://m.edsoo.ru/5caefcl
TIPOCTPAHCTBE b

CroxeHnue u
BBIUMTAHUE BEKTOPOB

bubmmorexka IIOK
https://m.edsoo.ru/23{4{08
9

VYMHOXeHHE
BEKTOpa Ha YHCIIO

bubmmorexka I1IOK
https://m.edsoo.ru/dee379
eb

Pasnoxenne
BEKTOpa IO  TpEM bubnunoreka I[OK
HEKOMIUTAHAPHBIM https://m.edsoo.ru/a28fd74
BekTopam.  [IpaBuio e
napajuiejenumneia

Pemenue 3agay,
CBSI3aHHBIX c
MPUMEHEHUEM TIPABUII
JIEMCTBUM C BEKTOPAMHU

Koopaunarao-
BEKTOPHBIN METOJ IIpH
pelieHnu
TEOMETPUUYECKUX 3a7a4

IIpssMmoyronbHa
s CHCTEMa KOOpAUHAT B
IIPOCTPAHCTBE.
Koopnunatel BekTOpa.
IIpocreiimme 3amaun B
KOOpPJIMHATAxX

bubmuorexka I[OK
https://m.edsoo.ru/5a8279
00

bubmmorexka I11OK
https://m.edsoo.ru/d3alfe3
0

bu6mmorexka I11OK
https://m.edsoo.ru/48db70
58

Yron  mexnay
BekTOopamu. CKasipHoe
MIPOU3BE/ICHNE
BEKTOPOB

bubmmorexka IIOK
https://m.edsoo.ru/725¢effc
4



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

Briuucinenune
YIJIOB MEXKY IPSIMBIMHU
U IJIOCKOCTSIMHU

bubmmorexka IIOK
https://m.edsoo.ru/8efbe78
€

bubmmorexka I1OK
https://m.edsoo.ru/77c22fc
5

bubmunorexa IHOK
https://m.edsoo.ru/1780ba
5d

bubmnorexa IHOK
https://m.edsoo.ru/078cd1
84

bubmmorexka I11OK
https://m.edsoo.ru/7491efe
0

KontposbHas
pabora o TeMe
"BekTopsl u
KOOPJUHATBI B
npocTtpaHcTse”

IToBTOpEHME,
000011IEHNE u
cHUCTEeMaTH3aIus
3HAHUM. OcHOBHbIE
burypsl, (bakThI,
TEOPEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME,
000011IEHNE u
cHUCTEeMaTH3aIus
3HAHUMH. OcHOBHBIE
burypsi, (haKThI,
TEOPEMBI Kypca
TUTAHUMETPHH

IToBTOpEHME,
000011IeH1E u
CUCTeMaTH3aIHs
3HAHUH. 3amaun
TUTAHUMETPHUH u
METOJTbI X PEIICHHUS

[ToBTOpEHME,
00o01ieHne u
CHUCTEMaTH3aITUs

3HAHHUH. 3agaun

bu6mmorexka I11OK
https://m.edsoo.ru/4dftda9
7



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97

TUTAHUMETPHH u
METO/Ibl UX peIICHUS
[ToBTOpEHUE,
00001IeHE u
3 CHUCTEMAaTU3aIU bubmmorexka I1OK
) 3HAHHM. OcHOBHBIE 1 https://m.edsoo.ru/74b2ad
burypsi, (haKThI, 91
TEOPEMBI Kypca
CTEPEOMETPUH
bubmuorexka I[OK
3 Hrorosas 1 https://m.edsoo.ru/ec24dfc
3 KOHTpPOJIbHAs paboTa 5
3 0606111;;?0[)6}1“6’ . bubmorexka I1OK
1 https://m.edsoo.ru/f465d1
4 CHCTeMaTH3aluA Oe
3HAHHUH Ue
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Kon .
HpOBEpHENMOrD HpOBepijbIe npeaMeTHbIE Pe3yJbTAaThbl OCBOEHHsI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yjabTarTa
7 ['eomerpus
7.1 OnepupoBaTh MOHATHIMH: TOUKA, MPSAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS W3 HHUX MpHU
PEIICHUH T€OMETPUUECKUX 3a1a4
73 OnepupoBathb FOHSITI/ISIMI/IZ MapajuIeIbHOCTh U NMEPIEHIUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEH
74 KJIa;CCI/I(bI/IIII/IpOBaTL B3aMMHOE  PACIOJIOKEHUE  MPSAMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBarh MOHITUSIMH: JBYTPAHHBIN Yroj, TpaHU JBYTPAHHOTO
7.5 yria, pedpo IBYrpaHHOTO yIia, JIMHCWHBIH Yrojd JBYTPaHHOrO Yria,
rpajaycHas Mepa JBYrpaHHOTO yria
OnepupoBaTh  NOHATUSMHU:  MHOTOTPAHHUK,  BBINYKJIBIA U
7.6 HEBBIMTYKJIBII MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPAaHHMKA, IPaBUIBHBIN
MHOTOIPaHHUK
77 Pacro3naBaTh OCHOBHBIC BHJABl MHOTOIPAHHHKOB (TIMpaMuia,
MpU3Ma, MPSIMOYTOJIbHBIN MapajuieJenumne, Kyo)
KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpass OCHOBAHHS IS
7.8 KJaccU(UKaluu (BBIMYKIIbIE U HEBBIMTYKJIbIE MHOTOTPAaHHUKH, PABUIHHBIE
MHOTOT'PAaHHUKHU, TPSIMBbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICITUIIC Ib] )
79 OnepupoBarb  HOHATHSMHU:  CEKyllas  IUIOCKOCTb,  CEUYEHUE
MHOTOT'PAaHHUKOB
710 OOBACHATh TPHUHIUIBI TIOCTPOCHUSI CEUYEHHM MHOTOTPAHHUKOB,
UCIIOJIb3YSl METOJI CIIEA0B
Ctpouth ce4eHus: MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHSITH
7.11 (BBIHOCHBIE) TIJIOCKHME YEPTEXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaX0XJIEHHE T'€OMETPUYECKHX BEIUYUH [0
o0Opasmam WM alropuTMam, TPUMEHS S H3BECTHBIE aHATUTHICCKUE METOIBI
7.12 OpU PpEIIeHHH CTaHJApTHBIX MaTEeMaTHYeCKUX 3aJlad Ha BBIYHCIICHUE
PACCTOSIHUN MEXTy ABYMS TOUYKAMH, OT TOYKH JIO TIPSIMOM, OT TOYKH [0
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMbIMU
Pemate 3amaum Ha HAaXOXJIEHHE T'€OMETPUUYECKHX BEIUYUH IO
oOpasmam WM alropuTMam, IPUMEHS ST H3BECTHBIE aHATUTHIECKUE METOIBI
7.13 MIpU PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BHIYMCIIEHUE YTJIOB
MEXIY CKPENIUBAIOIIMMUCS MPSIMBIMH, MEXAY TPSIMON U TUIOCKOCTHIO,
MEXAY MIIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB
Beraucnsate 00bEMBI U TIJIOMIANA MOBEPXHOCTEH MHOTOTPAHHHKOB
7.14 (mpusma, mupaMua) ¢ MpUMEHEHHEeM (OPMYII, BBIYUCIATH COOTHOIIEHUS

MEXIy TIIOMIAISIMHA TTOBEPXHOCTEH, 00bEMaMK MO JOOHBIX MHOTOTPAHHUKOB




OnepupoBaTh NOHIATUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh

715 U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (DUTYPbI
W3BnekaTs, IpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(OPMALIHIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYypax, NPEACTAaBICHHYIO Ha
YyepTeKax U pUCYHKaxX
ITpumensTH reOMEeTPUYECKUE (baxThI e peLeHus
7.17 CTEPEOMETPUYECKHUX 3a/1a4, IIPEAIOJAraloIUX HECKOJIBKO 1Iar0B PEIICHUS,
€CJIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opme
718 [IpumMensaTh npocTeiilive MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4
[IpuBoauT, TpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
7.19 IOPUPOZE M KU3HM, paclio3HaBaTh IPOSIBICHHE 3aKOHOB I'€OMETPUHM B
UCKYCCTBE
[IpuMeHATh NOJY4YEHHbIE 3HAHMS Ha NPAKTUKE: aHAIU3UPOBATH
pearbHbIe CUTYyalluy U IPUMEHSTh N3yYEHHBIE TIOHATHS B MIPOIECCE TOUCKA
peleHss MaTeMaTHYecku c(OpMyIMPOBAHHOW MPOOIEMbl, MOAEIUPOBATH
7.20 peayibHblE CHUTyallMM Ha $3bIKE TI'€OMETPUM, HCCIEAO0BATh MOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATHI U TeopeM, anmnapara
anreOppl, pemarb NPaKTUYECKHe 3a7ayd, CBS3aHHBIE C HaXOXKICHUEM
reOMEeTPUYECKUX BETUYUH
11 KJIACC
Kon .
HpoBepsIEeMoro HpOBepﬂEMbIe NpeaMeTHbIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJibTarta
6 I'eometpus
OnepupoBarh  MOHATHAMHU:  IUIMHAPUYECKAsh  MOBEPXHOCTH,
6.1 oOpasyrole LWINHAPUYECKOH MMOBEPXHOCTH, LMIUHIP, KOHHYECKas
’ MOBEPXHOCTh,  O0Opa3yloliye KOHMYECKOH  IOBEPXHOCTH,  KOHYC,
cdepuyeckas NOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpalieHus (IWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI OJTyUEHUS TeJl BpallleHus
6.4 KnaccuduimpoBaTs B3aMMHOE PacmioioKeHHe Cephl U MIIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM  CErMEHT, OCHOBAaHHE
6.5 CErMEHTA, BBICOTA CETMEHTA, IAPOBOM CJIOH, OCHOBAHHUE IIAPOBOIO CIIOH,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Beraucnare 00bEMBI M TUTOIMIAAM TMTOBEPXHOCTEH TEN BpaIICHUS,
' reOMETPUYECKUX TeJI C MPUMEHEHUEM (opMyt
OmnepupoBarh MOHATUSMHU: MHOTOTPaHHUK, BIIUCAHHBIA B cepy U
6.7 ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCAaHHAsT B MHOTOTPAaHHUK HIIN TEJIO
BpaLICHUs
6.3 BBIMUCIATE COOTHONMICHUS MEXAY IUIOIAISMHA OBEPXHOCTEH M
' 00BbEMaMU MMOAOOHBIX TeT
6.9 N300paxkaTh u3yuyaemble (GUIYpHl OT PYKM U C TIPUMEHEHHUEM

IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB




6.10

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJ
BpallleHus

6.11

W3BnekaTh, MHTEPIPETHPOBATH U NMPEOOPA30BBIBATH HH(POPMAITUIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
YepTeKax U pUCYHKaX

6.12

[IpumensTh F€OMETPUYECKHE (axThI JUIS peueHus
CTEPEOMETPUYECKUX 3a1a4, IIPEAIIOIAraloIUX HECKOJIBKO IIAaroB PEILICHMUS,
€CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBarh NOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHHTB ﬂeﬁCTBHﬂ CJIIOKCHUA BGKTOpOB, BBIYHUTAHUA BCKTOpOB H
YMHO)KEHHUSI BEKTOpa Ha YHCJIO, OOBSICHATH, KAaKUMHU CBOWCTBAMH OHHU
o0JazaroT

6.15

6.16

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUMIICAA IIPpU CII0OKCHUHU BCKTOPOB

OnepupoBaTb  MOHATHUAMHU:  JEKAPTOBbI  KOOPJAMHATHI B
IPOCTPAHCTBE, BEKTOpP, MOJAYJIb BEKTOpA, pPaBEHCTBO BEKTOPOB,
KOOPJIMHATBI BEKTOPA, YTroJl MEX/ly BEKTOpaMH, CKJIIPHOE MIPOU3BEJCHHE
BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPbI

6.17

Haxonuth cyMMy BEKTOpOB M IPOM3BEJIEHUE BEKTOpa Ha YHCIIO,
yroJl MEXy BEKTOpaMH, CKaJISIPHOE ITPOU3BEICHHE, PACKIIaIbIBATh BEKTOP
110 IByM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3ajgaBaTh IJIOCKOCTh ypaBHEHHUEM B JICKAPTOBOW CHCTEME
KOOpJUHAT

Pemarsn HpOCTCfII.HH@ IrCOMCTPHUUCCKUC 3aJlaild Ha IIPUMCHCHHC
BCKTOPHO-KOOPAMHATHOTI'O METOda

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMAaTUYCCKUX OTHOIIICHUH U
HaXO0XXACHUC TCOMCTPHYCCKUX BCIIMYHH I10 o6pa3uaM HJIN aJIropuTMam,
MMPUMCHAA HU3BCCTHBIC MCETOABI npu pCHICHUN CTaAaHAApPTHBIX
MaTEMaTHYCCKHUX 3a1a4

6.21

6.22

6.23

[IpuMeHATH HpoCTENIINEe IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

IIpuBoguTe mpUMEPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOJE M KU3HH, PACIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPUU B
UCKYCCTBE

[IpuMeHATh MOSyYyeHHblE 3HAHUS Ha MPAKTHKE: aHAJIW3UPOBAThH
peaybHbIE CUTYAIUU U IPUMEHSTh U3yUYEeHHbIE TOHATHS B IPOLIeCcCe MOUCKa
pelIeHns MaTeMaTHYeCKu c(OPMYIHMPOBAHHON MPOOIEMbl, MOIETHPOBATh
peayibHbIE CHUTyalluu Ha SI3bIKE T'€OMETPHUM, HCCIIEeI0BaTh MOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BaHUEM I€OMETPUUECKUX IOHITUH U TEOpPEM, anmnapara
anreOppl, pemarh MpPaKTUYECKHe 3a7ayud, CBS3aHHBIE C HAaXOKIECHUEM
TE€OMETPUUYECKUX BEJIUUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

['eomeTpus

OCHOBHBIE TOHSTHS CTEPCOMETPHH. Tqua, npsamMasd, IIJIOCKOCTb,
MMPOCTPAHCTBO. ITonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU CTCPCOMECTPHUH:
AKCUOMBI CTCPEOMETPHUU U CICACTBUA U3 HUX

B3aumHoe pacrnoniokeHue NMpsSIMBIX B IPOCTPAHCTBE: MepeceKaroliuecs,
MapajulesibHbIE W CKpeluBaromuecss npsmele. [lapaienbHOCT NOpPSIMBIX U
IUIOCKOCTE B MPOCTpPAHCTBE: IMapajljiesibHbIe MpsSMble B IMPOCTPAHCTBE,
MapajuIeNIbHOCTh TPEX MPSAMBIX, MAPATIIETBHOCTD MPSIMON U INIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMbIMA B TPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH,  CBOMCTBA
napajulenbHbBIX IIockocTeil. Ilpocteifmne mnpocTpaHcTBeHHBbIE (UTYpPHI Ha
IUIOCKOCTH: TETpa’ip, Ky0, napajuiesienumnes, NOCTPOCHUE CeUeHU

7.3

7.4

7.5

7.6

IlepneHIMKYISPHOCTD NPAMOM U INIOCKOCTU: NIEPIEHAUKYIISIPHBIE IPSIMBbIE
B IPOCTPAHCTBE, NpPSIMBbIE IApPAJUICIbHBIE U NEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK MEPIEHIUKYJIAPHOCTU MPSIMOM M IUIOCKOCTH, TEOpemMa O HpsIMOM
NEPNEHAUKYISIPHON IINIOCKOCTH. YTIIbI B NPOCTPAHCTBE: YroJI MEXIY NPAMON H
IUIOCKOCTBIO, JBYTPaHHBIA yroJl, JIMHEWHBI Yrojg JBYTPaHHOIO yrJja.
IlepnenquKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUNIOCKOCTH, PACCTOSIHUE
OT HOpsMOM 110  IJIOCKOCTH, HpoeKuus  (uUrypsl Ha  IJIOCKOCTb.
[lepneHuKyIsIpHOCTh  IIOCKOCTEM: IPU3HAK MEPIEHAUKYJAPHOCTH JIBYX
mockocTei. Teopema 0 TpEX MeprneHuKyIspax

IlonsiTHe MHOrOrpaHHHMKa, OCHOBHBIE OJJIEMEHTBI MHOIOI'DAHHMKA,
BBIITYKJIbIE M HEBBIITYKJIBIE MHOTOTPAHHUKH, pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma:
n-yrojibHas Ipu3Ma, TPaHU U OCHOBAHUS MPU3MBI, IIPSIMasi U HAKJIIOHHAs IIPU3MBI,
OOKOBas M MOJIHAs MOBEPXHOCTh Npu3Mbl. I[lapamnenenunen, npsMOyrojbHbIN
napajulejenunes U ero csovicrsa. [lupamuna: n-yronapHas nupamujia, 'paHd U
OCHOBaHUE MUpaMuibl, 00KOBas U MOJIHAs MOBEPXHOCTh MUPAMU/IbI, TPaBUIIbHAS
U Yyced€HHas NUpaMHuIa. OJIEMEHTbl NpU3Mbl MW nupaMuisl. lIpaBunbHbIE
MHOTOI'PAHHUKH: MTOHATUE NPABWJIBHOIO MHOTOI'PAHHUKA, IPaBUJIbHAS MPU3Ma U
[paBUjIbHAs TNUpaMuza, NpaBUIIbHAs TPEYroJibHas NUPAMHUAA U IPABUIbHBIN
TeTpadap, KyO. IlpencraBieHne o MpaBWIBHBIX MHOTOTPaHHHKAX: OKTa’p,
JoJiekadip U ukocasapyrue CeueHus: IpU3Mbl U MUPaMUIbI

CI/IMMCTpI/ISI B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOfI,
IUIOCKOCTH.  DJIEMEHTEI CUMMCTPUHU B MHUpaMHUJAX, IMapajlUICIICIIMIICAaX,
IMMPaBUJIbHBIX MHOTOI'paHHUKAX

Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHald, YIJIBL
[Tnomane OGOKOBOM MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI,
IUIOINAJb OCHOBAHMH, TeopeMa O OOKOBOH MMOBEPXHOCTU MPSMON TPHU3MBI.
[Tnomanpe OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MHUPaMMIbI,
TeopemMa O IulomEaau yceuy€éHHoil mnupamunbl. [lonstue 06 o6véme. OO0BEM
MUPAMHU/JIbL, TPU3MBI

7.7

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMHM MMOJOOHBIX TEIl




Kon

11 KJIACC

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

I'eomerpus

6.1

6.2

[MunuHapuueckas  MOBEPXHOCTb,  OOpa3yrolMe  IWIMHIAPUYECKOU
MOBEPXHOCTH, OCh HWJIMHIPUYECKOH IMOBEpXHOCTU. LIMIMHIp: OCHOBaHHS W
OOKOBasi TOBEPXHOCTh, OOpa3ymoIias M OCh, IUIOMIAThr OOKOBOW W TIOJHOU
MTOBEPXHOCTHU

KoHnueckas moBepxXHOCTh, 00pa3yrONIMe KOHMYECKOW MOBEPXHOCTH, OCh
W BepIIMHA KOHHUYECKOW TmoBepXxHOCTH. KoHyc: oOCHOBaHME U BepIIMHA,
oOpa3yromias 1 0ocChb, IJIOMAAb OOKOBOH U MOJHOW MOBEPXHOCTH. YCEUEHHBIH
KOHYC: 00pa3yIolie 1 BEICOTa, OCHOBAHWMS M OOKOBAsI IOBEPXHOCTH

6.3

6.4

Cdepa u map: UeHTp, paguyc, AMAMeTp, MIOMA]b TOBEPXHOCTH CEPEHIL.
B3aumHoe pacroyioskeHue cepbl U INIOCKOCTH, KacaTelIbHas INIOCKOCTh K cdepe,
IJI0IAIb CHEephl

M300paxkeHre Tell BpalleHHs Ha IUIOCKOCTH. Pa3BépTka IWIMHIpA |
KOHYyCa

6.5

KoMOuHanmuu Ten BpalleHuss M MHOTOIPAaHHUKOB. MHOrOrpaHHUK,
onucaHHbIl OKkoylo cdepbl, chepa, BIUCaHHAE B MHOIOI'PAHHHMK, MM TEJO
BpalICHUs

6.6

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tenl. Teopema 00
00BEME MPAMOYTOIBLHOTO Tapasuiefienunena W cieactBus u3 He€. OO0BEM
HUITUHApPA, KoHyca. O0BEM mapa u miomaab cepsl

6.7

6.8

6.9

6.10

[TogoOubie Tena B mpoctpaHcTBe. COOTHOILIEHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

CeveHus mwinHApa (MapajuielbHO M MEPHEHIUKYISIPHO OCH), CEUeHHs
KOHyca (IapajuleIbHOE OCHOBAaHHUIO M MPOXOASIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa

Bexktop Ha miockocT W B mpocTpaHcTBe. ClIOKEHHE U BBIYUTAHHE
BEKTOPOB. YMHO)KEHHE BEKTOpa Ha 4ucio. PasnoikeHue BeKTOpa MO TpEM
HEKOMILIaHApHbIM BekTopaM. [IpaBuno napamnenenunena. PemieHue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM MPABUI IEHCTBUI C BEKTOpAaMU

[IpssMoyronbHasi cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatsl
Bektopa. Ilpocreiimme 3agauM B KOOpJAWMHATAX. YTOJI MEXAY BEKTOpPaMHU.
CkansipHOoe NpPOU3BEICHHE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPSMBIMU U
IJIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPU PELIEHUH T€OMETPUYECKUX
3a1a4




ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OGPA30OBATEJBHOM ITPOT'PAMMBI
CPEJHEI'O OBIIHEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble Tpe0oBaHMs K NpPeIMETHBIM pe3yJibTaTaM
NMPOBEPAEMOr0  OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpelHero o0Iero
TpeOoBaHusl o0pa3oBaHust

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJTOPUTMAMHU  PEIICHUS
3aja4; yMmeHue GopMyJIMpoBaTh U ONEPUPOBATh NOHATUAMU: ONIpE/IeTICHHE,
aKkcuoma, TEOpeMa, CIEACTBHE, CBONCTBO, IPU3HAK, J0KA3aTEJbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M MPOTUBOIIOJIIOKHOE YTBEP)KJECHUE, MPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEPBI, HCIONb30BaTh METOJ MAaTeMaTH4YeCKOW WHIYKIHH,
MIPOBOJIUTH JTOKA3aTeJIbHBIC PACCYKICHUS MPU PEIICHUH 3a]1a4, OLICHUBATh
1 JIOTUYECKYI0 MPaBWIBHOCTh  PACCYXACHUW; YMEHHE OIEepHUpOBaTh
MOHSATUSMU: MHOKECTBO, MOJAMHOKECTBO, ONEPAIMU HaJ MHO>KECTBAMH;
YMEHHE UCTOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapaT /Ui ONUCaHUsS
peabHBIX MPOIECCOB U SIBJICHUN W MPH PEIICHUU 3a]1a4y, B TOM YUCJIE U3
JIPYTUX Y4YeOHBIX MPEIMETOB; YMEHHE OINEpUpOBaTh MOHATUSMU: Tpad,
CBsI3HBIN Tpad, AepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3aJ1aBaTh U
OMKCHIBATh I'padbl pa3IHMuHBIMH CHOCOOAMHU; HCIOIB30BaTh Ipadbl MpH
pelieHuu 3a1a4

YMeHue omnepupoBaTh MOHATUSMHU: HATYpaJbHOE YHUCIO, ILEJI0€
YHCJI0, CTENEHb C LEeJNbIM IO0Ka3aTesleM, KOpeHb HaTypajbHOH CTeleHH,
CTENEHb C pallMOHAJIbHBIM IIOKA3aTeleM, CTENEHb C JEHCTBUTENIbHBIM
nokasareseM, Jorapugpm 4nucia, CHHyC, KOCUHYC ¥ TAHT'€HC IPOU3BOJILHOTO
Yyciaa, OCTaTOK IO MOJYJI0, PAalHOHAIBHOE YHCIO, HPPALMOHAIBHOE
4HCIIO, MHO’KECTBA HaTypaJIbHBIX, LEJIBIX, paloHaIbHbIX,
JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh MPHU3HAKU JIEIMMOCTH,
HalMEHBIIMKA OOLIMIA NenuTeNs U HauMeHbllee o0I1ee KpaTHOe, alrOpUT™
EBKknua npu penieHuu 3a1a4; 3HaKOMCTBO C pa3IMYHbIMU O3UIIMOHHBIMU
CUCTEMAMM CYMCJICHUS; YMEHHE BBINOJIHATH BBIYHUCICHUE 3HAUYECHUN H
npeoOpa3oBaHus  BBIPAKEHUH CO  CTENEHSMU U Jiorapudmami,
2 npeoOpa3oBaHus IpOOHO-pAllMOHATIBHBIX ~ BBIPAXKEHUH; YMEHHE
ONEepUpOBaTh  MOHATHSMM:  IMOCJIENOBATEIbHOCTb,  apupMeTHYecKas
nporpeccusi, TeoMeTpHuecKkas mporpeccusi, OECKOHEUHO YObIBarouiast
reoMeTpHYecKasl IMporpeccusi; yMEHUeE 3a/laBaTh M1OCIIEAOBATENbHOCTH, B
TOM YHUCJIE C TOMOUIbIO PEKYPPEHTHBIX (OpPMyI; YyMEHHE ONEepUpOBaTh
MOHATUSIMU: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4HCIIa,
MOJyJIb M apryMEHT KOMILJIEKCHOTO 4Kcia, (popMa 3alucu KOMITJIEKCHBIX
ymcel (reoMeTpuyecKasi, TPHrOHOMETpUUYecKas U anredpanyeckas); yMeTb
POM3BOUTH apu]pMeTHuecKue JeHCTBUA C KOMIUIEKCHBIMHM YHCIAMU;
MPUBOJIUTH MPUMEPHI UCIIOIB30BAHHSI KOMITJIEKCHBIX YHCEIT; ONepUpOBaTh
HNOHATHAMM:  MaTpuma 2X2  u  3%3, omnpeienuTenb  MaTpPHIIbI,
T€OMETPUUECKUN CMBICIT OTIPEAETUTENS

YMmenue ONEPUPOBATH MOHSATHSIMH: palLMOHaNbHBIE,
WppalMOHATbHBIE, TIOKa3aTelbHbIe, CTEMEHHBIE, JIOTapu(MHUECKHE,
3 TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE

OTIEPUPOBATH TIOHSATUSAMH: TOXIECTBO, TOXKICCTBEHHOE MPeoOpa3oBaHUE,
YpaBHEHUE, HEPABEHCTBO, CHUCTEMA YPAaBHEHUW H  HEPABEHCTB,




PaBHOCUJIBHOCTb YPABHCHUM, HEPABEHCTB U CHUCTEM; yYMEHHUE pellaTh
YPaBHEHHUs, HEPABEHCTBA U CHCTEMBI C IIOMOIIbIO Pa3JIMYHBIX NPUEMOB;
peuarb ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM; IIPUMEHSATh
YPaBHEHHs, HEPABCHCTBA, MX CHCTEMBI JJI PEIICHUS MaTEMaTHYECKHUX
3a[a4 ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U pealIbHOM KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIUS, YETHOCTh (PYHKIUH,
HNEePHOANYHOCTh (DYHKIMH, OTPAaHWYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
(GyHKIMHU, 3KCTpeMyM (QYHKLIMHU, HauOoJbllee U HAaHMMEHBIIEEe 3HAYCHUS
(GYHKIMM Ha IPOMEKYTKE, HENIPEpbIBHAS (DYHKIHUS, aCUMIITOTHI Ipaduka
¢dyHKUIMH, TIepBas U BTOpas MPOM3BOAHAS (YHKIUH, TEOMETPHUCCKUN U
¢u3nyeckuii CMBICI TIPOM3BOJHON, I€pBOOOpa3Has, ONpeACIEHHBIH
UHTETpal, YMEHHE HAaXOIUTh ACHMITOTHI rpaduka (YHKIUU; YMEHHE
BBIYHCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3HIIUH
(GyHKIMH, HAXOOUTHh ypaBHEHHE KacaTeNbHOW K Tpaduky (QyHKIHH;
yYMEHHE HaXOIUTh IPOM3BOJHBIC JJIEMEHTapHBIX (YHKIWH; yMEHHE
UCTIOJIB30BaTh TMPOU3BOAHYIO Ui HCCIENOBaHUS (DYHKIMH, HaXOIUThH
HauOONbIINE W HAaWMEHBIIWE 3HAYCHHS (YHKIHHA; CTPOUTH TIpadHKH
MHOTOWJIECHOB C HCIIOJIB30BAaHUEM amliapara MaTeMaTHYecKOro aHaju3a,
INPUMEHSATh TPOU3BOJHYIO JUIS HAXOXKACHUS HAWIYYIero PEUICHUS B
NPUKIAJHBIX, B TOM YHUCIE COIHAIbHO-I)KOHOMHUYECKHX U (U3UIECKUX
3a7a4ax; HAaXOAUTh IUIOMAAN U O0BEMBI (DUTY C MOMOILNBIO MHTErpaia;
NPUBOJNUTH TPUMEPHl MAaTEMaTHYECKOTO MOJCIHPOBAHUS C ITOMOIIBIO
nudGepeHIMAIBHBIX YPaBHCHUH

YMeHue ornepupoBarh MOHATHAMM: Ipaduk (yHKIMH, OOpaTHas
GyHKIMSA, KOMIO3UIMS (QYHKUWH, JIMHEWHas (yHKIHS, KBaJIpaTH4HAs
byHKUIMS, panyoHabHast byHKUIM, CTEIEHHAs byHKIM,
TPUTOHOMETpUUecKue  (QyHKUMH, OOpaTHbIE  TPUTOHOMETPUUYECKUE
byHKIMY, TOKa3aTeNnbHas 1 Jjorapudmudeckast QyHKIUHI; yMEHUE CTPOUTD
rpaduku U3y4yeHHBIX (DYHKUUN, BBIIOJHATH MpeoOpa3zoBaHUs TpapHUKOB
GyHKUMH, HCMONb30BaTh TIpadUKu A  M3Y4YEHUS IPOLECCOB U
3aBUCHUMOCTEHN, NIPU pELIeHUH 3a7ad U3 APYTUX yUeOHBIX IPEIMETOB U
3aja4 U3 peanbHOM >KU3HM; BBIpaXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU; HCIIOIb30BaTh CBOMCTBA U rpauKu PyHKUMNA AJIS pelIeHUs
YpaBHEHMI, HEpaBeHCTB M 3ajJady C MapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOKECTBA PEIICHNN YPaBHEHU M, HEPAaBEHCTB U
UX CUCTEM

YMeHue penath TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOIIEHTHI, JTOJIM U YacTH, Ha JIBUXKEHHE, padoTy, CTOMMOCTh TOBApPOB U
YCIIyT, HaJOTH, 33/1a4d U3 O0JACTH YIPaBJICHUS JTUYHBIMU M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAKEHMS, YpPaBHEHHs, HEPABEHCTBA M UX
CHCTEMBl IO YCJIOBUIO 33JayM, HCCIEN0BaTh IOJYYEHHOE DELICHHE U
OLIGHUBATh IMPABJONOJO0OHOCTh pPE3YJIbTAaTOB; YMEHHE MOEIUPOBATh
peasibHble CUTyallMM Ha $3bIKE MaTE€MaTHKH; COCTaBISITh BbIpaXKEHMUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4H, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  MCIOJIB30BaHHMEM  ammapara  aiureopsl,
MHTEPIPETUPOBATH IMOITYUEHHBIN pe3yIbTaT

YMeHue omepupoBaTh MOHSATHUSMHU: CcpenHee apupMeTHIECKOoe,
MeauaHa, HauOoJbIllee W HAWMMEHbBIIEe 3HAUCHHUS, pa3Max, IUCIEPCHS,
CTaHJapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BJICKaTh,
MHTEPIPETUPOBATh HH(GOpPMAIMIO, TMPEACTABIEHHYI0 B Tabmumax, Ha
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quarpammax, rpadukax, OTpaKarollyl0 CBOWCTBA pealbHBIX MPOIECCOB U
SBJICHUH; MIPEJICTABIATh HHPOPMAIUIO C MOMOUIBIO TAaOIUI U AUATrpaMM;
UCCJIEIOBATh CTATUCTUYECKUE JIaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM
rpaduuecKux METOI0B U ANEKTPOHHBIX CPEJICTB; IpaduuecKu UCCIIe10BaTh
COBMECTHBIE HAOJIIOJCHUS C TIOMOIIBIO JHarpaMM pacCEeUBaHUS U
JIMHEMHOM perpeccuun

YMeHue onepupoBaTh NOHATHUSIMU: CIYYaWHBIM ONBIT U CIIy4YaiiHOE
COOBITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIUUCISTH
BEPOATHOCTh C UCIOJB30BaHUEM TIpadUUecKuXx METOJOB; NPUMEHSTH
(GOpMyIIBI CIIOKEHUST U yYMHOXEHHUS BEpOSTHOCTEH, (opMyIly TOTHOU
BEepOATHOCTH, opmyiny bepHyin, komOuHaTopHbBIE (DAKTBI U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaJTbHBIX COOBITUH; YMEHHE ONEPHUPOBATH
NOHATUSIMM: CIydyailHas BEJIMYMHA, pACIpelle]ieHHe BEpOSITHOCTEH,
MaTEeMaTHYECKOe OXKUIAHHWE, NIUCIEPCHS ¥ CTAaHIAPTHOE OTKJIIOHCHHE
CIy4ailHOH  BeNWYMHBI, (YHKIUMA pacmpeleleHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIbHOTO U HOPMAJIBHOTO PacCIpe/IeICHUi; yMEHNE
HCIIOJIb30BaTh CBOWMCTBA M3yUEHHBIX PAaCHpEeICHUN AJIsl pelIeHusl 3a1aY;
3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIITUX YHCEI, METOIBI BEIOOPOUHBIX
UCCJICIOBAHHM, yMEHHE NPUBOJUTH MpPHUMEPHl MPOSBICHUS 3aKOHA
OOJBIIMX YHCENT B MPUPOAHBIX M OOIICCTBCHHBIX SIBJICHUSAX; YMCHHE
OTepUPOBATH MOHATUSIMH: COUYETAHUE, MEPECTAHOBKA, YUCIO COYCTAHHM,
YUCIIO  IEPECTaHOBOK; OwHOM  HbIOTOHA;, yMEHHE  NPUMCHSITH
KOMOHMHATOpHBIE (PaKThl U PACCYKACHUS JJIS peUIeHHs 3a7ad; OIlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHI; COCTaBIISTh BEPOSTHOCTHYIO MOJICIH H
UHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHue OoInepupoBarTh MOHATHAMU: TOYKA, IpsMasi, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIJIA, INIOCKUH YIroJl, JBYTPaHHBIN
yroJjl, TPEXTPaHHBIN YIoJl, CKPELIUBAOIINECS MIPSAMBIE, IAPaUIEIBHOCTD U
NEPNCHAUKYJIAPHOCTD NPSAMBIX U HJ'IOCKOCTGI\/'I, YTOJI MCXKAY IMPAMBIMHU, YTOJI
MEXIY NPAMOU U INIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTAMM, PACCTOSTHUE OT
TOYKH OO IIJIOCKOCTHU, PACCTOAHHUE MCKAY NPAMBIMU, PaCCTOAHHUE MCKIY
IIJIOCKOCTSMU; YMEHHE MHCIIOJIb30BaTh IIPU PEIICHUM 3a1a4 H3Y4YEHHBIE
(GakThl U TeOpeMbl MJIAaHUMETPUHU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaIOIIEr0 MHUpPA; CTPOUTh MATEMAaTUYECKHE MOJIEIU C IOMOILBIO
TCOMETPHUICCKUX MOHATHH | BCJIMYMH, pPCIIaThb CBA3aHHBIC C HUMU
[IPaKTUYECKUE 3a0a4n

YMeHue omnepupoBaTh MOHATHSAMU: IUIOWAAb (QUIYPB, O0BEM
¢urypel, MHOTOTpAaHHMK, IpPaBUJIbHBIH  MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHMKa, KyO, mapasuieienunel], NpusMma, nupamuaa, ¢urypa u
MOBEPXHOCTh BpaIlleHus, LWIMHIP, KOHYC, map, chepa, miomanb chepsl,
IUIONIA/lb MMOBEPXHOCTU MUPAMUJbI, MPU3MBI, KOHYCa, HMUJIUHAPA, 00BEM
Ky0a, TOpSAMOYTOJBHOTO HapajieNienunena, MNUPaMUIbl, PU3MBI,
HWIMH]Ipa, KOHYca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHycCa U
LWIMH]IPA, TapaJlJIENbHBIE OCH WJIM OCHOBAHUIO, CEUEHHE 111apa, TNIOCKOCTbD,
Kacaromasicss cgepbl, LUINHApPA, KOHyCa; YMEHHE CTPOUTh CEYeHHUE
MHOT'OTpaHHHMKA, M300pakaTb MHOTOTPAHHUKH, (UTYphl U TOBEPXHOCTH
BpallleHHUs, UX CEYEHHS, B TOM YHCJIE C TIOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (PUTYp, CaMOCTOSATENBHO
(bopMyIIHpOBaTh OMpPEEIeHHs H3ydYaeMbIX (PUTYp, BBIIBUTaTh THIIOTE3bI O
CBOWCTBAaX M TpPHU3HAKAX T'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH HIIH




OlpoBepraTh MX; YMEHHE MPOBOAUTH KiIacCUPUKALMIO GUTYyp II0
pa3IMYHBIM IPU3HAKAM, BBINOJIHATE HEOOXOJUMBIE JONOJHUTEIbHbIE
IIOCTPOEHUS

11

YMeHue onepupoBaTh NMOHATHSMH: JBUKEHHE B IPOCTPAHCTBE,
napajjiesIbHbI MEPEeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOAOOHs, TMOAOOHBIE (QUTYPBI, YMEHHE
pacrio3HaBaTh paBHblE U MOAOOHbBIE (UIYpbl, B TOM 4YHCIE B NPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh T€OMETPUUECKUE OTHOIIECHHUS IIPU
peLIeHUH 33/ay; HaXOAUTb T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, YyTol,
IUIOIAAb, 00BEM) MPH PELICHUHU 33134 U3 APYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOM JXU3HU; YMEHHE BBIYMCIATH I€OMETPUYECKHUE BEIMYHMHBI
(MHa, yroj, Mmiaomaas, O0BEM, IUIOMIAAb IOBEPXHOCTH), HCHOIb3YS
u3y4eHHble (OPMyJIbI U METOJbl, B TOM 4YHUCIE: IUIOIA/Ab IOBEPXHOCTH
NUpaMUzIbl, TIPU3MBI, KOHYyCa, IMWIMHIpA, IUIomans chepsl; o0béM Kyoa,
OpSMOYTOJbHOTO Hapajulelenunena, MNUPaMUIbl, NPU3MbI, HIHHIPA,
KOHYCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 00BEMOB MOT00HBIX QUTYP
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VYMmenue ONCprupoOBaTh IMOHATUAMU: IIPAMOYTOJIbHAA CHUCTEMaA
KOOpAUHAT, BCKTOP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa
BCKTOPOB, IMPOU3BCACHUEC BCKTOpPAa Ha 4YHUCIIO, PA3JIOKCHUC BCKTOpa II0
6a31/1cy, CKaJIAPHOC ITPOU3BCACHUC, BEKTOPHOC INPOU3BECACHUE, YT'OJI MCIKAY
BCKTOpaMHu; YMCHHC HUCIIOJb30BaATh BGKTOpHI:Iﬁ n KOOpIII/IHaTHI)If/'I METOJ
A pCIICHUA T'COMETPUYCCKHUX 3ada4 U 3aa4 Jpyrux y‘IC6HBIX npcaIMCTOB

VYMeHue BbIOMpaTh MOIXOAALIMM METOA I peLIeHUs 3a/lauu;
IIOHUMAHNE 3HAYUMOCTM MATEMATHMKA B M3YyYEHHM IPUPOIAHBIX U
0O0I11eCTBEHHBIX IPOLIECCOB U SIBJICHUHN; YMEHHE PACIO3HABATh IPOSIBICHUE
3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE IPUBOAWTH IIPUMEPHI
MaTE€MaTU4YeCKUX OTKPBITMM POCCUHCKOM M MHUPOBOM MaTEMaTUYECKOU
HayKH




Kon

IHHEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMBIX HA EI'I I1O

MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

—

Yucia 1 BEIUUCIIEHUS

Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH HEIbIX YUCEI

Parnmonanbheie yncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TPOLICHTHI,

1.2 OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cremeHu. JleWcTBus ¢
apu(METHUECKUMH KOPHIMHU HATypalIbHOH CTETICHU

1.4 Crenenb ¢ wnenbiM  mnokasareneM. CrTeneHb ¢ palMOHAIBHBIM
nokazareneM. CBOWCTBa CTENEHU

15 CuHyCc, KOCMHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC, apKTAHI'€HC YHCIIOBOr0 aprymMeHTa

1.6 Jlorapudm yucina. JlecaTuyHble U HATYPAIbHBIE JOTapU(MbI

JleficTBUTENBHBIE YHUCIA. ApudmeTrnueckue onepanuu c

1.7 | peiictBurenbHpiMM  uyuciaaMu. [IpuOnk€HHble  BBIYMCIIEHUS, IpaBHIIa
OKpYTJICHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCICHUN

1.8 [Ipeobpa3oBanue BbIpaKeHUI

1.9 KommuiekcHeie uncna

2 YpaBHEHHUs 1 HEpABEHCTBA

2.1 Lenbie u 1poOHO-paAIIIOHAIBHBIC YPAaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEeHUs

24 [TokazarenbHble U JIorapupMUUIECKUE YpaBHEHHUS

2.5 Ienble u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaumroHaibHble HEPABEHCTBA

2.7 IToka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 TpuroHomeTpruyeckue HepaBeHCTBA

2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMmu

2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTPUILIbI

3 OyHKIMU U TpaduKu

31 OyHkMs, crnocoObl 3aganus ¢yHkiuu. ['padux dyskunu. B3anmzo

) oOpatable pyHKIMH. YéTHBIE U HeuéTHBIe PpyHKIMU. [lepuoanueckue GyHKIIMN
Obnacte ompesneraeHHs W MHOXKECTBO 3HaueHUM ¢ynkumu. Hynm

39 ¢byakun. [IpoMexyTku 3HaKoOMOCTOSHCTBA. [IpoMeXyTKM MOHOTOHHOCTH
dbyHKIIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMU. Haubonblnee U HauMeHbIIee
3HaYeHHe PYHKIIMU Ha IPOMEXKYTKE

33 CrenenHass (yHKIUS € HaTypalbHBIM U ILeNbIM Toka3areneMm. EE
cBoiicTBa 1 rpaduk. CBoiicTBa U rpauK KOpHS #-0i CTETIEHU

3.4 Tpuronomerpuueckne QyHKIIMN, UX CBOMCTBA U TpadUKH

3.5 [TokazaTenpHas u jorapudmudeckas PyHKIIUH, ©X CBOWCTBA U rpaduKu




Touku pazpbiBa. AcUMNTOTHI rpadukoB GyHKuuil. CBONCTBA (QYHKIHIA,

36 HEIPEPHIBHBIX HA OTPE3KE

3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN

38 Apudmernueckas U reoMmerpuueckas nporpeccuu. Gopmysa CI0KHBIX

MIPOLICHTOB

4 Hauana maremaTn4eckoro aHaiamsa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (YHKIIHNA
[IpuMeHeHne  MPOM3BOJHONM K  HCCIEAOBaHWIO  (QYHKIMH  Ha

4.2 | MOHOTOHHOCTh W 3KCTpeMyMbI. HaxoxaeHue HauOOIBIIEr0 M HAUMEHBIIETO

3HaYeHUs (PYHKIIMH Ha OTPE3Ke

43 [TepBooOpasnas. MaTerpan

5 MHOXeCTBa U JIOTUKA

5.1 MHOXkeCTBO, olepaluy HajJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1 OrnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 Kombunatopuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ IJIOCKOCTU B MPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena v MOBEpXHOCTH BpallEeHUs

7.5 Koopannatsl U BEKTOPBI
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