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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs AJsi 00y4arouxcs
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHjaapTa cpeaHero ooéumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa3oBaHUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYJIbTYPHOT0, IMYHOCTHOTO U MTO3HABATEJILHOTO PAa3BUTHS JINYHOCTU 00YUYaIOLTUXCA.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00ycCJIOBIIeHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0y4eHHs T€OMETPUM B HAMPABIEHUHU JIMYHOCTHOTO Pa3BUTHUs OOydaromumxcs, GopMUpOBaHUS
(YHKIIMOHATLHOW MaTEeMaTHYeCKOW T'PaMOTHOCTH, HW3yYCHHUS APYTUX YYEOHBIX TUCIUIUINH.
PazButre y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIHOCTH M TPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUWii, COOTHONMIECHUN PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHUYeCKON HAyKOH SIBJICHUN U MPOIECCOB pealbHOr0 MUpa, MECTE T€OMETPUHU B CUCTEME
HAYyK W POJIM MATEMAaTHYCCKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YPOBHE CPEIHEro OO0ILero
0o0pa3oBaHUs, TaK KaK OOECIeYMBAET BO3MOKHOCTh HM3YYCHHS KaK TUCHUIUIMH €CTECTBEHHO-
HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GopMHpyeMOe MPU U3YYCHUH OOYYAOIIMMUCS TMOHSITHITHBIX
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 OpueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
NeSITeTbHOCTH YenoBeka. OpUeHTaIUs YelloBeKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIBHOTO OBITHSA, (hOpMa OTPAKEHHS OKPYIKAIOIIEr0 MUPA, YCIOBUE YCIIECITHOTO
TTO3HAHUS " AKTUBHOTO npeoOpa3oBaHus JIeHCTBUTEILHOCTH. OmnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSIET pa3HbIe BUJIbI YUEOHON U TPYIOBOM JEATEIHLHOCTH,
SBISICTCS OAHMM W3 TPOPECCHOHATHHO BAXHBIX KA4eCTB, IOITOMY aKTyalbHa 3a1ava
dbopMupoBaHUs y 00yUYaONUXCS TPOCTPAHCTBEHHOTO MBIIIIJICHHUS KaK Pa3HOBUIAHOCTH 0Opa3HOTO
MBIIUICHAS] — CYIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYCCKOW JIEATEIHHOCTH II0
MHOTUM HampaBlIeHUSIM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypOBHE O0yUCHHS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPUOOPETCHUS W HCIIOIH30BAHHUS CHCTEMATHYCCKHX T'COMETPUUYCCKUX 3HAHUUA U
JIeicTBU, cienn(UUHBIX TEOMETPUN, BOSMOKHOCTH YCIIEITHOTO MPOIOJDKEHHS 00pa30oBaHUsI IO
CHEINAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM ypOBHE MIpeIHA3HAUEHA AJIs1 00YYAIOIINXCS CpeIHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPyIHEHUN Ha YypOBHE OCHOBHOIO OOLIETO
obOpa3oBanus. Takum o0Opa3zom, oOyuaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHU4eCKue YMEHHUs, CB3aHHbIE CO Ccrieln(UKON reOMETpUH U HEOOXOAUMbIE IS JKU3HU B
COBpeMEeHHOM obmiecTBe. Kpome 3TOro, OoHM MMEIOT BO3MOXKHOCTh U3YyUUTh T€OMETpUI0 Ooiee
rIyOOKO, €cClii B JalbHEWIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTrkeHHe 1eNIn OCBOEHUS NMPOrpaMMbl 00€CIIEUUBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adaMu OcBoeHUS Kypca «I['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPaHHMKAX M TeJlaX BpPALICHUsA Kak o
BOKHEHIINX MAaTEMAaTHYECKUX MOJIENAX, MO3BOJSIONIMX ONMHUCHIBATH M M3yYaTh pa3HbIC
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXKaX, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUTyD;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpaIleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHWE AJNTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIOB 3aaay; (OpPMHUpPOBAHUE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33724 C MPAKTUIECKUM COJICPKAHUEM;

® Dpa3BUTHE HHTEIUICKTYAIBHBIX W TBOPYECKHX CHOCOOHOCTEH  00ydarommxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh POSBICHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEN B
peaTbHBIX JKU3HEHHBIX CUTYalUsX W NpPU W3YYEHUHM JPYTHX Y4YeOHBIX NPEJIMETOB,
NPOSIBICHUS] 3aBUCUMOCTEM M 3aKOHOMEpPHOCTeH, (opMynupoBaTb HMX Ha S3bIKE
T€OMETPUM ¥  CO3/1aBaTh T€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
TreOMETPUYECKUI ammapaT JUIsl peleHMs NpakTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS BKIIIOUEHHE B KypC CTEPEOMETPUHU B
Hauaye ero M3y4YeHHs 3a/1a4, pelraeMbIX Ha YPOBHE HHTYHTHBHOTO TTO3HAHMS, H ONPEIeIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3sBUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBINUICHHS, CTHUMYJIUPYET MPOTEKaHHEe WHTYHUTHBHBIX IIPOIIECCOB,
MOTHUBUPYET K JaJlbHEHIIeMy U3yYEHUIO MTpeIMeTa.

[Ipenmourenue OTHAETCS HAMIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUH y YUaIUXCS B KypCe CTEPEOMETPHH
NPOBOJUTCS 3a CUET pelIeHMs 3ajady Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OlepUpPOBaHKE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOHM Ha
HarJsIHOCTh, @ ONEpPUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISTHOCTH, MBICIIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO COMICPKaHMS.

OcHoBHBIE cogepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHuororpanHuKn», «[IpsMbie U MIOCKOCTH B MpoOCTpaHCTBe», «Tena BpameHus», «Bekropsr n
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaensercss He TOJIbKO
MO0 COJEp)KaTeIbHBIM JIMHUSM, HO W TI0 TojaM OOy4YeHHs Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueit mporpaMMsl, paciipeieIEHHBIM 110 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yTOObl ~ OBJAJCHHE T'C€OMETPUYECKUMH  TOHSATHSMM W HABBIKAMHU  OCYILECTBIISIIOCH
NIOCJIEIOBATEIBHO U IOCTYNATENbHO, C COONIOJEHUEM IPUHIMIA MPEEMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T€OMETPUYECKHUX NPEACTABICHUN 00yJaromuxcs,
pacmpsis 1 yriayouss e€, o0pasyst IpOYHble MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun orBoauTCA 2 4yaca B Heaento B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JaBa roaa ooydenwus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpelmuBawpIuecss npsamsle. llapamnenbHOCTh MNpPAMBIX M IIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSAMBIX; MAPaJUICIBHOCTD
OpsIMOM M IUIOCKOCTH. YTJbl C COHANPAaBICHHBIMH CTOPOHAMH; YIOJI MEXKIy HIpPSIMBIMH B
npoctpancTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIocKkocTei. [IpocTeiimue mpocTpaHncTBEHHBIE PUTYPHI Ha MIIOCKOCTU: TETPAdP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHJUKYJSpPHbIE MpsSIMbIE B
IIPOCTPAHCTBE, MpSMbIE NapaUIeJIbHbIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHANKYISIPHOCTU MIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYJIIPHON TIOCKOCTH.
VYrusl B IPOCTPAHCTBE: YroJl MEKY IPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIA YIOJI, TMHEHHBIN yroJl
JBYIpaHHOro yria. llepneHauKysssp W HAaKJIOHHBIE: PAcCTOSIHUE OT TOYKH JO IJIOCKOCTH,
paccTostHie OT IPSMOM 10 TUIOCKOCTH, MPOEKIUs (PUTYpHI HA TUIOCKOCTH. [lepneHInKyIIpHOCTD
IUIOCKOCTE: MpU3HAK NEPHEHAUKYISIPHOCTH JABYyX Iockoctel. Teopema o  Tpéx
NEPIEHIUKYIISIpax.

MHuororpanHuKu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIpDAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: n-yroinpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapannenenunesn, NpsAMOYTOIbHBIN MapajuieNnenunen U ero cpoiictea. llupamuaa: n-yronpHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas M IOJIHAS IMOBEPXHOCTh IMHPaMUJIBbI;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuiabl. I[IpaBuiibHBIE
MHOTOTPaHHHUKU: MOHSITHE MPAaBUIBLHOTO MHOTOIpaHHUKA; MpaBUJIbHAs MpH3Ma U MpaBHIbHAs
NUpaMK/Ia; paBUJIbHAS TPEYTOIbHAS TMpaMK/Ia U IPaBUIIBHBIN TeTpadap; KyO. [IpeacraBnenue o
IPABUJIBHBIX MHOTOTPaHHUKAX: OKTa3Ip, AOJAEKadp U ukoca’ap. CeueHus Mpu3Mbl U TUPaAMUBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPAMOM, MIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, apasuieenureiaX, paBmIbHbIX MHOTOTpaHHUKAX.

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHainu, yriel. [Inomans 00KoBOIA
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/lb OCHOBaHHI, TeOpeMa 0 O0KOBOM
MOBEPXHOCTU MPsMON mpu3Mbl. [Inmomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIBHON
MUPaMHU/JIbI, TEOPEMa O TUIoNIaIu yceu€HHOM nupamuabl. [lorstre o0 06béme. OOBEM nupamMuibl,
MPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHONIICHHS MEXIY IUIOMAIASIMU TTOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TET.

11 KUIIACC

Tesa BpalieHus

[unuHaaprdeckass TMOBEPXHOCTh, O0pa3yroNIue IMWJIMHIPUYCCKON TMOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
OCh; TUIOIIAh OOKOBOW M TTOJTHOW MTOBEPXHOCTH.

Konudeckasi mMoOBEpXHOCTh, 00pa3ylolIe KOHUYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHMYECKOW TMoBepXHOCTH. KOHyC: OCHOBaHHWE W BEpIIMHA, O00paszyrolias U OCh; IUIOHIAIb



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

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIalb HOBepXHOCTH cheprl. Bzaummuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o6paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpalllEHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
PsIMOYTOJIBHOTO Mapaiiesienumneaa u cieactsus u3 ne€. O6péM nunuuapa, konyca. O0bEM mapa
U TUIOIIATb CEpBHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAISIMU MOBEPXHOCTEMH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapasienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILIUHY ), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
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 METOH MHpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEPU3YIOTCS:

I'paknanckoe BocnnuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO 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
COOTBETCTBUH C UX (PYHKIMSMHU U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOSIIIEMY POCCUICKON MAaT€MATUKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM POCCUICKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIITUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, PaCCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUSA, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JIEATEIIbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa30BaHMIO HAa TPOTSHKEHNUH BCEH KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHMYECKHX TMPOILECCOB HA COCTOSHUE MPHUPOJHOM W COLMAIBHOM Cpelbl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JOKOJOTHMUYECKUX MpoOJieM; OpUEHTalWei Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7iad B 00JIacTU OKpY’Kalouleil cpelpl, MIaHUPOBaHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHS LUBUIM3AINY;
OBJIQ/ICHUEM SI3bIKOM MAaTEMAaTHUKHU U MATEMaTUYECKOM KyJIbTYypOH KaK CpEJCTBOM ITO3HAHUS MUPA;



TOTOBHOCTBIO OCYUIECTBIIATH IPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIBHOCTh NHAUBUYaIbHO
U B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMETbHbIMU  OCliCIBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbIMU
oelicmseusmu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00YUaArOWuUxcs (0C8OeHUe Memo008 NO3HAHUS OKPYICAIWe20 Mupd,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBbie Jlornueckne AeiicTBUs:

® BBUIBJSITh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYITUPOBATH OINPEICIICHUS MOHSITUH;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHEHUS, KPUTEPUU TIPOBOAMMOTO aHAIIH3A,

® BOCIPUHHMATH, (POPMYJIMPOBaTh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

®  BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX, MpeIiaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TIpsMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHUpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOoro oOOBEeKTa, SBJICHHS, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSAMU, TIPOIICCCAMHU;

® CaMOCTOATENHHO (OpMyIUpoOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaMm
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOIO0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

® BBUIBILITH AeDUINTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIPOC U
JUTSL pEIICHUS 3a1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3MPOBATh M WHTEPIPETUPOBATh MHMOOPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MPEJICTaBICHHUS,



2)

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMyHuKamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
Oomenune:

BOCTIPUHUMATH ¥ (POPMYITHPOBATH CYXJICHUS B COOTBETCTBUH C YCIOBUSIMU U LEIIMU
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pelIeHUs 3aJja4l, KOMMEHTUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0JIe 00CY/IeHHU 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMON TEMBbI, MPOOIEMBI,
peraemMoit 3a71aun, BRICKa3bIBaTh UJICH, HAIICJICHHBIE HAa TIOUCK PEUICHUST; COMTOCTABIISATh
CBOM CYKJICHUS C CYXKACHHUSIMH JIPYTHUX YYaCTHUKOB JAMAJIOra, OOHApYKUBATh pa3inyune
U CXOJICTBO IIO3WIIMIA; B KOPPEKTHOH Qopme (GOopMyITupoBaTh pPa3HOIIIACHUS, CBOU
BO3PaKEHUS;

MPEJICTABIISTh PE3yIbTaThl PEHICHUs 33/1a4l, SKCIIEPUMEHTa, UCCIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (popMaT BBICTYIUICHUS C YUYETOM 3aJad MPE3CHTAlUHU U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHMMATh ¥ UCTIOJIB30BATh MIPEUMYIIECTBA KOMAaHAHON U WHAMBHYaIbHON pabOThI IpH
peureHuy y4eOHBIX 33/1a4; IPUHUMATh 1IeJIb COBMECTHOMU JIESTEIBHOCTH, TNIAHUPOBATh
OpraHM3aIl0 COBMECTHOW paboThl, pacmpeneisTb BUIbl padOT, JOroBapuBaThHCA,
00Cy»X/1aTh MPOLIECC U Pe3yIbTaT pabOThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B IPYMHNOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBD» U UHBIE); BBITIOIHATH CBOIO YaCTh paOOTH M KOOPAMHUPOBATH CBOM JIEHCTBHUS
C ApYTUMH YJ€HaMHU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOET0O BKJIAJa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CPOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

3) Vnusepcanvnuie pecynamuenuie delicmsus, obecneuusaiom @Gopmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3aJ]auH, BIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHOpMAIIHH.

CaMOKOHTpPOJIb:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pe3ylbTaToB; BiaJeTh CcHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEcca M pe3yJibTaTa PELIEHUS MaTeMaTHYeCKON
3a]a4u;

MPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIICHUH 3a]1a4l, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OmMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJibTaTa I€Id U YCIOBUSM, OOBICHATh MPUUHHBI
JOCTHIKEHUS WM HEIOCTIKEHUS Pe3yJbTaTOB MAEATEIbHOCTH, HAXOAWTh OIIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBarh NOHATHUSAMH: TOYKA, MPsAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUECKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISAPHOCTh MPSMBIX U
MJIOCKOCTEH.

KnaccudumpoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTb TOHATHUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJa; JIMHEHHBIA yToJI IBYTPAHHOTO YIJIa; TPayCHAas Mepa JBYTPaHHOTO yTJia.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIbIA W HEBBIMYKIbI MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MHMpaMua; MpU3Ma, MPSMOYTOIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBate MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTyKJIBIE W HEBBIMYKIbIC MHOTOTPAHHWKH; TPABUIBHBIC MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSIMH: CEKYIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONIB3YsI METOJI CIIEIOB.

Ctpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHATH (BBIHOCHBIC) TUIOCKHC
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemath 3a1aun Ha HAXOXKIACHUE TCOMETPHUSCKUAX BEIIMYUH 110 00pa3IiaM WiId aJlrOPUTMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEeMATHYECKUX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIy IBYMsS TOYKAMH, OT TOYKH JIO TPSIMOU, OT TOYKH JIO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMHU.

Pematsp 3a1aun Ha HAXOXKIACHUE TCOMETPHUSCKUAX BEIIMYUH 110 00pa3IiaM Wid aJlrOPUTMaM,
MPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl MPHU PEIICHUU CTAaHAAPTHBIX MATEeMATHYECKUX
3a/lad Ha BBIYUCIICHUE YTIJIOB MEXIY CKPCIIMBAIOMIUMHUCS TPSIMBIMH, MEXIYy NPSIMOH U
MJIOCKOCTBIO, MEXKTY MIOCKOCTSMU, ABYTPAHHBIX yTJIOB.

Breraucnars 006EMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, THpaMUa) ¢
npUMeHEeHHEeM (OpMYIT; BBIYUCIATH COOTHOIICHHS MEXTY MIIOMIAAsIMHU TOBEPXHOCTEH, 00bEMaMu
MO0TOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHITUSIMH: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh W ILIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TEOMETPHUSCKHUX (PUTYpPaX, MPEACTABICHHYIO HAa YepTekaxX U PUCYHKaX.

[TpumensTb reoMmerpuueckue (akThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIIarOB PENICHUS, €CITM YCIIOBUS MPUMEHEHHUS 3aJIaHbl B SBHOH
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPaMMHBIC CPEJICTBA M JJICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3aa4.

[TpuBoauTH, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIICHHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TONyuyeHHBIE 3HAHUS Ha MPAKTUKE: aHAJTM3UpPOBATh peajibHbIE CUTyallud U
NPUMEHSTh M3yYEHHBIE TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUs  MaTeMaTHYeCKU
chopMyIUpOBaHHON MPOOJIEMBbl, MOAEIUPOBATH pPEaJbHbIE CUTYyallMd Ha S3bIKE TE€OMETpHH,
HCCJIEIOBATh TMOCTPOSHHBICE MOJETU C UCIOJB30BAHWEM T'€OMETPHUYECKUX TMOHSITHH U TEOpEeM,
anmnapara anreOphbl; peniaTh NpakTUYecKue 3aa4uu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJIMYKH.



11 KUIIACC

OnepupoBaTh NOHATHIMU: [UIHHIPUYECKAst TOBEPXHOCTh, 00Pa3yIOINe HIMIHHIPUIECKON
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, 00pa3ylolye KOHMYECKOH MOBEPXHOCTH,
KOHYC; cpepruecKasi IOBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHHS TEJI BPALICHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMH: IIAPOBOM CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA;
II1apOBOi1 CJI0H, OCHOBaHKE LIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; IIAPOBOW CEKTOP.

Brrancnare 00bEMBI M TUTOIIAAM TOBEPXHOCTEH TeJ BpAIIEHUs, TEOMETPUYECKUX TeN C
npUMeHeHHEM (opMyI.

OnepupoBaTh MOHIATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BpaIEHUs.

Bb4uciATh COOTHOMIEGHUSI MEXK Ty IIIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IVIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MMOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE AEHCTBUS CIOKEHUST BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUAMHU: JEKapTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXKIy BEKTOpaMH, CKaIIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.

HaxoanuTte cymMMy BEKTOPOB W NMPOU3BECHUE BEKTOPA HA YHCIIO, YOI MEXy BEKTOPAMH,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHNEM B JIEKAPTOBOW CHCTEME KOOpPAMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPHUYECKUX  3ajad,
NPEIONIArafoIIuX HECKOJBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemrate mpocTeiiie reoMeTprHuecKue 3aaui Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMATHYECKMX OTHONICHWA W HAaXOXKICHUE
TreOMETPUYECKUX BEJIMYMH MO 00pas3liaM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1aY.

[TpuMeHATh TpoOCTEHIIME MPOTpaMMHBIE CPEACTBAa U 3INEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBoAMTH mNpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U IKHU3HH,
pacrio3HaBaTh IPOSIBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TOJTyYEHHBIE 3HAHWS HA IMPAaKTHKE: aHAJIM3UPOBATh peallbHble CUTYalluH MU
OPUMEHATh  WM3Y4YEHHbIE IOHATHA B  IpOLECCe IOMCKA  pEIIeHUs  MaTeMaTHYeCKH
chopMyIHpPOBaHHOW MPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJEIN C HMCIOJIb30BAHUEM I€OMETPUYECKHUX IOHATHH M Teopem,
anmapara anreOpbl; penaTh NPakTUYECKUe 3aaui, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUSA

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoaurie | - Ipaxtireckue o0pa3oBaTe/bHbIC
padoThI padoTsI pecypebi
1 BBenenue B ctepeoMeTpuio 10
) IIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 HepHeH[[I/IIiyJIﬂpHOCTL NPSMBIX U 12
IUIOCKOCTEH
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHuK" 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSTHUS U YTJIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mt P Kourpoasnbie | IpakTuueckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Tena BpameHnus 12
2 OO6bEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000MIIECHNE, . |
cucTeMaTHU3alys 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME 'EOMETPUA
10 KJIACC

Ne i/

Tema ypoka

KoauuecTBO
4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

BBeneHnue B crepeomMeTpuio (10 yacoB)

OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA, TIPSIMas,
IUIOCKOCTB, MMPOCTPaHCTBO. [IpaBuiia n3o0paxeHus Ha
PUCYHKaX: U300paXeHUS IIOCKOCTEH, TapalIeIbHBIX MPSMBIX
(OTpPE3KOB), CepeAMHBI OTPE3Ka

Ilonstus: MNEPECCKarOMUECs IMIOCKOCTH, IICPCCCKAIOIIUCCA
npsamasd 1 rmjioCKOCTb

IMousTus: MEPECCKaArOIMECA IIIOCKOCTH, IIEPCCCKAOIINECCA
psAMasd U IJI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH, I/I306pa)KeHI/Ie
MHOTI'OIPpaHHMWKOB Ha PUCYHKAX, HA MPOCKIMOHHBIX YCPTECIKAX

HavanbHble cBenieHust o Kyoe v nupamuie, X pasBEPTKU U
Mozienu. CeueHusi MHOTOTPAaHHUKOB

HauanbHble cBeieHus 0 KyOe U upaMuie, uX pa3BEPTKU U
Mojienu. CeueHusi MHOTOTPAaHHUKOB

[TonsiTe 06 aKCMOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX

[TousTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUHU:
AKCUOMBI CTCPEOMECTPUHU U CICACTBUA N3 HUX

[TonsiTe 06 aKCHOMATHYECKOM IMMOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX

10

[TonsTHE 00 aKCHOMATHYECKOM MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMCTPUHU U CICACTBUA U3 HUX

IIpsimble u mu10cKOCTH B pocTpaHcTBe. [lapaieabHocTs NPAMBIX M II0CKOCTeH (12 yacoB)




B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE:
11 MepEeCeKaroIINECs, MapayiebHbIE U CKPEIINBAIOIINECS 1
psIMble
[TapayuieIbHOCTB IPSIMBIX U IUIOCKOCTEW B IPOCTPAHCTBE:
12 napaJuleJIbHbIE IPSIMBbIE B IPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX 1
IPSIMBIX
13 [TapayuieabHOCTB IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE: 1
[TapayuieapHOCTD MPSIMON U INIOCKOCTH
14 YT1ibl ¢ COHanpaBIEHHBIMH CTOPOHAMM 1
15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE 1
16 Yron Mmexay npsiMbIMA B IPOCTPAHCTBE 1
17 [TapasienpHOCTh MIIIOCKOCTEN: NapajlIebHbIE INIOCKOCTH 1
18 CaoiicTBa napajlyIeNbHBIX IIIOCKOCTEH 1
19 [Tpocreiimume npocTpaHcTBEHHbIE (PUTYPHI HA MIIOCKOCTH: 1
TETpadp, KyO, mapajuiesenune/I
20 ITocTpoenue ceueHut 1
21 [TocTpoeHue ceueHuit 1
2 KonTponbnas pabota no teme "lIpsMble 1 MI0CKOCTH B 1
npocTpaHcTie. [lapamienbHOCTh NPSIMBIX U IIIIOCKOCTER"
ITepneHAMKYJIAPHOCTH NPSAMBIX U II0CKOCTel (12 yacoB)
73 IlepneHauKyIsIpPHOCTD MPSMOM U TUIOCKOCTH: 1
NEPIEHIUKYJISIPHBIE NTPSIMBIE B IPOCTPAHCTBE
24 [Tpsimble napaieabHble U NEPIEHANKYJIISIPHBIE K INIOCKOCTH 1
25 [Tpsimble napaieabHble U NEPIEHANKYJIISIPHBIE K INIOCKOCTH 1
26 [Tpu3Hak NepneHNKYJISIPHOCTU NPSIMON U INIOCKOCTU 1
27 [Tpu3Hak NepneHIMKYJISIPHOCTU NPSIMON U INIOCKOCTU 1
28 TeopeMa 0 IpsIMO¥ EPIIEHAUKYIIIPHON INIOCKOCTH 1
29 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYJIISIPHON INIOCKOCTH 1
30 Teopema o npsAMOH NEPIEHANKYJIIPHON INIOCKOCTH 1




31 [leprnieHIUKYyIsIp ¥ HAKIIOHHBIE: PaccTOsAHHE OT TOUKH /0
IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 INIOCKOCTH

37 IlepieHIUKyISIp ¥ HAKIIOHHBIE: PaccTOAHUE OT TOUKH 110
IJIOCKOCTH, PAaCCTOSIHUE OT NPSIMOM /10 IJIOCKOCTHU

33 [leprieHIUKYIsIp ¥ HAKIIOHHBIE: PaccTOsHHE OT TOUKH /10
IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 INIOCKOCTH

34 IlepieHIUKyISIp ¥ HAKIIOHHBIE: paccTOAHUE OT TOUKH 110
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 IJIOCKOCTH

Yrasl MeK1Y NPAMBIMH H IVIOCKOCTAMHU (10 4acos)

35 VYTIIbl B IPOCTPAHCTBE: YIOJl MEKAY MPSIMON U INIOCKOCTBIO

36 JIByrpaHHblil yroJ, JUHEHHBIHA yroJl ABYTPAHHOIO YIJIa

37 JIByrpaHHbIi yroJi, JMHEHHBIA YroJl IBYTPAaHHOIO yIJia

38 [TeprieHIUKYISIPHOCTD IIJIOCKOCTEM: MpH3HaK
NEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEH

39 [TeprieHUKYISIPHOCTD MIOCKOCTEH: MpH3HaK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [TepnieHAUKYISIPHOCTD MIIIOCKOCTEM: MpH3HaK
NEPIEeHIUKYISIPHOCTH JBYX IJIOCKOCTEH

41 TeopeMa 0 TpEX NEepHEHANKYIISIPAX

42 TeopeMa 0 TpEX NepHEHANKYIISIPAX

43 Teopema o TpéX NepueHAUKYISIpax
KonTponbhas pabota no remam "lleprneHauKyIsspHOCTh

44 IPSIMBIX U IIJIOCKOCTEN" U "YTIIbI MEXKIY NPSAMBIMU U
IJI0CKOCTSIMU "

Muororpaniuku (11 yacoB)

45

IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTBI
MHOTOTPaHHHKA, BHITYKJIbIE U HEBBITYKJIbIE MHOTOIPaHHUKH;
pa3BEPTKAa MHOTOIPaHHUKA




46

[Ipu3ma: n-yronpHas Ipu3Ma; FPaHu U OCHOBAHHUs IIPU3MBI;
npsMasi 1 HaKJIOHHas! PU3Mbl; OOKOBasi U IOJIHAs
IIOBEPXHOCTb ITPU3MBbI

47

[Tapannenenurnen, NpAMOYTOJIbHBIN APAUICIICITUIIE] U €TO0
CBOMCTBA

48

HI/IpaMI/II[aZ n-yrojbHada nupaMuga, rpaHd 1 OCHOBAHUC
MnUupamMmuabl; OOKOBas U IOJIHAS MOBCPXHOCTH IMUPAMUIBI;
IMIpaBUJIbHAA 1 yceqéHHa;I ImupamMmuaa

49

[IpaBuIBbHBIE MHOTOTPAaHHUKH: TOHSATHE TIPABHIBLHOTO
MHOI'OIrpaHHHUKA; ITPpaBUJIbHAA ITPpHU3Ma U IIpaBUJIbHAsA
nUpaMuza; NpaBUIbHAs TPEYTroJbHAs THpaMuIa U
IIPABUJIBHBIN TETpadp; KyO

50

HpeIlCTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PpaHHUKAX: OKTa’Ap,
JA0ACKa’Ap U UKOCAdIP.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSL OTHOCUTEIBHO
TOYKH, IPSIMOM, TJTIOCKOCTH. DJIE€MEHThl CHMMETPUH B
NApaMuaax, napajieaenuIenax, NpaBuIbHbIX
MHOTOTPaHHUKAX

52

Borunicnienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHasu,
YIJIBI

53

[Tnomaabr 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
IpsIMON ITPU3MBI, TUIOIIA b OCHOBaHUI, TeopeMa 0 OOKOBOM
IIOBEPXHOCTHU NPSIMON IIPU3MBI

54

[Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUILHOMN
MAPaMUIBI, TEOPEMa O TUTONaAN OOKOBOW MOBEPXHOCTH
YCEYEHHOU UPaMUIbI

55

KonrtposnbHas padora no Teme "MHororpaHHUKH"

O0bEéMbI MHOTOTPAHHUKOB (9 yacoB)

56

[Moustue 00 00BEME

57

O06bEM upamMu/Ibl




58 O0bEM upamMu/Ibl 1
59 O0bEéM upamMu/Ibl 1
60 O0bEM upamMu/Ibl 1
61 O0béM IpU3MBI 1
62 O0bEM IpU3MBI 1
63 O0bEM IpU3MBI 1
64 KonrpoabHas padora no reme "O6bEMbI MHOTOTPaHHUKOB" 1
IloBTOpEHHE: cevyeHMsl, PACCTOSIHUA U YIJIbI (4 yaca)
65 [ToBTOpenue, 0000IIeHNE CUCTEMAaTH3ALUs 3HAHUH. 1
[TocTpoeHne ceueHNii B MHOTOTpaHHHKE
[ToBTOpenue, 0000IIeHNE CUCTEMATH3AINS 3HAHUH.
66 BHchneIiHe paccTOSHUN: MEXKAY ABYMs TOUKAMHU, OT TOUKH 1
710 IPSIMOM, OT TOYKH 10 TUIOCKOCTH, MEXKILY
CKPELIMBAOIIUMUCS NPSIMBIMU
67 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpeHue, 06001IeHNE cCCTeMaTU3allus 3HAHUH.
63 Brruncnenune YTJIOB: MEKILy CKPEIHBAOLIMMICH MPAMBIMIL 1
MEXY IPSAMOM U TIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXKIY TUIOCKOCTSIMH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTtBO
JacoB

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

Tena Bpamenuss (12 yacoB)

Cdepa u map: ueHTp, paauyc, AuaMmeTp; mIomaib
MIOBEPXHOCTHU chepbl

B3anmuoe pacnonoxeHue cepsl U IIIOCKOCTH; KacaTeIbHas
IUIOCKOCTH K cepe; rrontap cepsl

N306pakenue cdepsbl, mapa Ha wiockocti. CeyeHus mapa

[Hununapuyeckas IOBEpXHOCTb, 00pa3yrolye
LWJIMHIPUYECKONW MOBEPXHOCTH, OCh HUIMHAPUYECKON
MMOBEPXHOCTHU

Hununapap: ocHoBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIas
1 OCb; MJIONIAIb OOKOBOW U MOJHOW MOBEPXHOCTH

N300parkeHne HuIMHApa Ha TI0ocKocTH. Pa3BépTka
nunuHapa. CedeHus MIMHpa (TUIOCKOCTHIO, TMTapalieTbHON
WIN NepIEeHIUKYJIIPHON OCH LMJIMHAPA)

Konnueckas INOBCPXHOCTD, 06pasyloume KOHHYECKOH
IOBCPXHOCTHU, OCb M BCPIIMHA KOHHYECKOM IMOBCPXHOCTHU

Konyc: ocHOBaHue 1 BepunHa, 00pas3yronias U 0Ch; MIOMAAb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

Y cedéHHBIN KOHYC: 00pa3yolre U BICOTa; OCHOBAHUS U
O0KOBas MOBEPXHOCTh

10

N300paxenne koHyca Ha MmiIockocTu. PazBépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO, TApAJUIEIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO0, IPOXOAsIIEH Yepe3 BEPIIUHY)

11

KomOuHanust Ten BpalieHus ¥ MHOTOITPaHHUKOB

12

MHororpaHHHK, OTIMCAaHHBII 0KO0JI0 cepbl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU B TEJIO BPALICHUSI




O0béMbI Tea (5 yacoB)
13 [Tonsitue 06 06béMe. OcHOBHBIE CBOKCTBA 00BEMOB TET
14 O06BEM UIMHIpA, KOHYCa
15 O06BEM mapa u wionaab chepsl
16 [Tono6uble Tena B mpoctpancTBe. COOTHOLICHUS MEXKIY
TUIONIA/ISIMH MTOBEPXHOCTEH, 00hEMAaMHU MTOTIOOHBIX TEJ
17 'I'<0HTp0HI)Ha$I pabora no Temam "Tena BpamieHus" u
O6bems! Ten"
BekTopbl M KOOPpAMHATHI B IPOCTPAHCTBE (10 yacoB)
18 BekTop Ha IJIOCKOCTH M B TPOCTPAHCTBE
19 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB
20 YMHOKEHUE BEKTOPa Ha YUCJIIO
71 Paznosxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena
2 PeIuJJeHI/IeU 3a/1a4, CBSA3aHHBIX C TPUMEHEHUEM TIPABHII
JIEHCTBUM C BEKTOPAMHU
73 [IpsimoyronbpHast cucTeMa KOOpJIMHAT B MMPOCTPAHCTBE.
Koopaunatsl BekTopa. [lpocTeiiiue 3a1auu B KOOpANMHATAX
24 Yron mexay BekTopamu. CKalsipHOE MPOU3BEAECHHE BEKTOPOB
25 BolunciieHne yriioB MeKy NPSIMBIMH U TIOCKOCTSIMHU
26 KoopauHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN
T€OMETPUUYECKHX 3a]1a4
27 KoHntponbHas 'I')a60Ta 1o Teme "BekTopsl 1 KOOpIMHATHI B
MIPOCTPAHCTBE
IoBTOpeHue, 00001eHNe, cUcTeMaTH3al KA 3HaHuil (7 yacoB)
28 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH.
OcHoBHbIE QUTYPBI, PaKThl, TEOPEMBI Kypca IIIAHUMETPUHU




[ToBTrOpenue, 0000IIeHNE U CUCTEMATH3AIUs 3HAHUI.

29 1
OcHoBHbIe GUTYPBI, PaKThl, TEOPEMBI Kypca IIIAHUMETPUHU

30 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH. 3a1a9u 1
TUTAHUMETPUU M METOJIBI MX PEIICHUS

31 [ToBTOpeHME, 00600IIIEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1aun 1
IUIAHUMETPUHU M METOJIbI UX PELICHUS

37 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus 3HaHUH. 1
OcHoBHbIE GUTYpHI, (HAKTHI, TEOPEMBI Kypca CTEPEOMETPHH

33 HToroBasi KOHTpOJIbHAsS paboTa 1

34 [ToBTOpeHME, 0000IIEHNE ¥ CHCTEMAaTH3allMsl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






