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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yueO6HOro kypca «l['eomerpus» 0a30BOro ypoBHS IS
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
rOCyIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEeAHero oodiiero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBISAEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPAaUIUNA poccuiickoro oOpa3zoBanus. Peanmuzanusi MporpamMMmsl
o0OecreynBaeT OBIAJICHUE KIIOYEBBIMU KOMIETEHIIUSAMU, COCTABISIONIMMUA OCHOBY JIJIsI
CaMOpa3BUTUS M HENPEPHIBHOTO OOpa30BaHMsl, IEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEILHOTO PA3BUTHS JIMYHOCTH O0yYAOIUXCHI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTO Kypca reOMETpUM Ha YPOBHE CPEIHETO 00LIero oOpa3oBaHUs
OoOyCIIOBJIEHa MPAKTHUYECKOH 3HAUMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3yibTaTOB  OOy4YEeHHMs] TE€OMETPUM B  HANpaBJICHUM JMYHOCTHOTO  Pa3BUTHUS
oOyuatomuxcs, (popmupoBaHusi (GYHKIIMOHATHPHOW MaTEMaTHUECKOH TPaMOTHOCTH,
W3YYCHUS JAPYTUX Y4eOHBIX AMCHUIUIMH. Pa3Butre y o0O0ydJarommuxcsi MpaBHIbHBIX
NPEJICTaBICHUA O CYIIHOCTM U THPOUCXOKJIECHUM TIE€OMETPUUECKHX aOcTpakiuii,
COOTHOLIEHUHM PEAJbHOTO M HUACAIBHOTO, XapaKTepe OTPaKEHUS MaTeMaTUYeCKOU
HAYKOW SIBJICHUW M TPOIIECCOB PEATBHOTO MHpPa, MECT€ TEOMETPUHU B CHCTEME HayK U
PO MATEeMaTHYECKOTO MOJICJMPOBAHUS B HAy4YHOM TIO3HAHMM W B TPAKTHUKE
croco0CcTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUAIINXCS, a TAK)KE KAa4eCTB
MBIIIEHHS], HEOOXOIUMBIX JJISl a1allTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcsl OMHUM U3 0a30BbIX MPEAMETOB Ha YPOBHE CPEIHETO OOLIETo
oOpa3oBaHMs, TaK Kak O0O€CleurnBaeT BO3MOXHOCTb W3Y4YEHHUS KaK JUCHUIUIMH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MbllUieHHEe, (opMHUpyeMOe TMpH H3YYEHHH OOy4YarolUMUCS
MNOHSTUWHBIX OCHOB F'€OMETPUU M MOCTPOCHUU LEMOYKU JIOTUYECKUX YTBEPKICHUH B
XOJI€ PEIICHUs] T€OMETPUUYECKUX 3aJady, YMEHUE BBIJIBUraThb U ONpPOBEPraTh I'MIIOTE3bI
HEIMOCPEJICTBEHHO UCTIOIb3YIOTCSA MPU PEUICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOIO IUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalus YeaoBeKa BO BPEMEHU U MMPOCTPAHCTBE
— HEo0X0IUMOE YCIIOBUE €r0 COLUAIBHOTO ObITUSA, (hOpMa OTPAKEHHS OKPY>KAIOLIErO
MHUpa,  YCJIOBHE  YyCIEIIHOTO  TO3HAHUS W  AKTUBHOTO  MPeoOpa3oBaHHS
aeicrButensHocTd. OmepupoBaHME MPOCTPAHCTBEHHBIMH 00pa3amMu  OOBEIUHSET
pasHble BUIbl Y4eOHONM U TpPyIOBOM JAESATENBHOCTH, SBIAECTCA OJHUM U3
npo(hecCHOHANbHO Ba)XKHBIX KAdyeCTB, MOATOMY aKTyajbHa 3ajgada (OPMUPOBAHUS Yy
oOydaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIHOCTH OOpPa3HOTO



MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESITeIbHOCTH 110 MHOTHM HaIlPaBJICHHUSM.

[enp ocBoeHus mporpaMmel yueOHOro kKypca «I'eomerpusi» Ha 0a30BOM ypOBHE
o0yueHus — o61Ieo0pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE Pa3BUTHE 00YUAIOIIMXCS Yepes
o0OecrieueHue BO3MOXKHOCTH TPUOOPETEHHs] M HCIOJB30BAHUS CUCTEMATHYECKUX
r€OMETPUUYECKUX 3HAHUM U JCHCTBUM, CHEHU(PUYHBIX TE€OMETPUU, BO3MOKHOCTU
YCIEIIHOTO TMPOJOJDKEHUST O0O0pa3oBaHUS MO CHEIUAIBHOCTSM, HE CBA3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM YpOBHE MpeAHA3HAYEHA JJIs1 00yUaIOUXCsl
CpelHEeW IIKOJbl, HE UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJIHEHUN Ha YpOBHE
OCHOBHOTO 0011er0 00pa3oBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM ypOBHE
JOJDKHBI OCBOUTH OOIME MaTeMaTHYeCKHE YMEHUS, CBS3aHHBIE CO CHenu(UKo
reOMETPUU U HEOOXOAUMBIE JUIsl )KU3HU B coBpeMeHHOM oOuiectBe. Kpome storo, onn
UMEIOT BO3MOKHOCTb M3yYUTh TE€OMETpHUIO0 Ooiiee TIIyOOKO, €ciiu B JaJIbHEHIIEM
BO3HUKHET HEOOXOIMMOCTh B TEOMETPHYECKHX 3HAHMSIX B MpodheccHnOHATbHOM
JESITEIbHOCTH.

JlocTukeHne 1eTd  OCBOCHHSA MPOTpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aayaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmupoBaHHE MPEACTABICHHUS O TEOMETPUHU KaK YaCTH MUPOBOU KyJIbTYPHI U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue NMpeJACTaBICHUS O MHOTOTPAHHMKAX W TellaX BpaIIEHUs Kak O
BOKHEUIITNX MATEMAaTUYECKUX MOJECIISIX, MO3BOJISIOMIUX OMUCHIBATh U U3ydaTh
pa3HbI€ SABJICHUS OKPY>KAIOILIEr0 MUPAa;

e (opmupoBaHHE YMEHHs pacro3HaBaTh Ha YepTexkax, MOJCNISIX U B PEATbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPaIllCHUS;

e OBJAJICHUE METOJAaMU pEUICHHs 3a/Jad Ha IOCTPOEHUS Ha H300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHWE yMEHHsS  ONEPUPOBATH  OCHOBHBIMH  TOHATHSIMH O
MHOTOTpPaHHHUKAX U TEJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJAJICHUE ANTOPUTMAMH DPEIICHUS OCHOBHBIX THIIOB 3a7ad; (OPMHUPOBAHHE
YMEHHUSI IPOBOJIUThH HECJIOKHBIE JOKA3aTEeJIbHbIE PACCyKIECHUS B X0/1€ PEILICHUS
CTEePEOMETPUUECKHUX 33/]1a4 U 33]1a4 C MPAKTUUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 0O0yYaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, WCCIEAOBATEILCKAX YMEHHHA, KPUTHUIHOCTH
MBIILICHUS;

e (dopmupoBaHue (YHKIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TIE€OMETPHUU:
YMEHHE pAaclo3HaBaTh MPOSBICHHUS T'€OMETPUUYECKUX MOHITHHA, OOBEKTOB U
3aKOHOMEPHOCTE B pEANbHBIX JKU3HEHHBIX CHUTYAIlUsX WU TPH H3YYCHHUH



APYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
GopMynupoBaTh HMX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'E€OMETPUYECKHE
MOJIEIU, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUM ammapar sl peleHus
IPAKTUKO-OPUEHTHPOBAHHBIX  3a7ad, MHTEPIPETUPOBATH M  OLICHUBATH
IIOJIyYECHHBIE PE3YJIBTATHI.

OTnuYnuTENEHON OCOOEHHOCTBIO MPOrPAMMBI  SIBJISIETCA BKIIOYEHHE B KYypC
CTEPEOMETPUM B Hayaje €ro M3y4deHHs 3a]ad, PEIIaeMbIX Ha YpPOBHE HMHTYUTHBHOTO
NO3HAHMsI, M ONpEeAENEHHbIM O0pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMUECKOTO M NPOCTPAHCTBEHHOI'O  MBIIIJICHMUS,
CTUMYJIUPYET IPOTEKAaHWE HHTYUTHBHBIX IMPOLECCOB, MOTUBHPYET K JAJIBHEUIIEMY
M3YYEHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHsI, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
IIPAKTUYECKOM  JIeATENIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4almxcsi B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB W 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOJIUTCSA C ONOPON HAa HATJSIHOCTb, & ONIEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMS] OT HAIJISIAHOCTH, MBICIEHHOTO HM3MEHEHMS €ro
HCXOJHOTI'O COJIEPIKAHMUS.

OcHoBHBIE conepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«Mmnororpanaukn», «lIpsMble W IUIOCKOCTH B NPOCTPAaHCTBE», «Tlenma BpameHus»,
«BekTopel M KOOpIMHATBI B NIPOCTpaHCTBE». (DOPMHUPOBAHME JIOTUUECKUX YMEHUUI
pacnpeziensaeTcs He TOJIbKO MO COAEepKaTeNIbHbIM JIMHUSIM, HO U 10 rojilaM 00y4eHHs Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMUs.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUS  paboueil  mporpaMmbl, pacnpeAei€éHHbIM IO TojJaM  OOy4YeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMU U
HABbIKAMHU OCYIIECTBIISJIOCH TOCIENOBATEIbHO M IOCTYINATENbHO, C COOJIIOACHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIKHCH B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydarommxcs, paclupss U yriayosnsas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yueHnue reomerpum otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezaeno B 11 kiacce, Bcero 3a aBa roga o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KUIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aAKCUOMBI CTEPEOMETPHUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECS,
napajulelibHble M CKpeuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIEIBHOCTD MPSMOU M IIOCKOCTH. YTJIBI C
COHAIPaBJICHHBIMH CTOPOHAMH; Yrod MEXAYy NpsIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEH: napajuielibHble  TUIOCKOCTH; CBONCTBA
napajuleNbHbBIX IuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaieenumnes]; HOCTPOEHUE CEUECHHI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIIEIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPIEHIUMKYJAPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBbI;, IpsAMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MHUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMM/Ibl; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuzsl. lIpaBunbHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; MPABUJIbHAS MPU3MA U
NpaBWJIbHAs IHWPAaMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W NPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B MNHpaMHAAX, NapajuleJenuIenax,
MPAaBWJIBHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pE&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOM TPHU3MBI,



IJIOMAh OCHOBAaHM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOU MPU3MBI.
[Inomaas OOKOBOM TIIOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM IHUPAMMJIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KUJIACC
Tesia Bpalmenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UHWJIUHJIPUYECKON MOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXHOCTU. KOHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM W TIOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEMeE
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[Togo6ubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHapa (TapaJyIebHO M NEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mnapamenenunena. PemeHue 3amay, CBSA3AHHBIX  C
IPUMEHCHUEM TMPaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CkajasipHOE MNPOU3BENIEHHE BEKTOPOB.
Brluncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoOpanHAaTHO-BEKTOPHBIM
METOJ TIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ay, pelIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO Y  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TPOTSHKCHHHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BJIASHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JJIS PCIICHHs 33jad B
00JIACTH  OKpYJ)KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTUKH, [MOHAMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH AeSITelIbHOCTH, JTaroB ¢
pa3BUTUSA W 3HAYMMOCTH JUJIS Pa3BUTHs [HMBHIW3ALMHN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIIECIOBATCILCKYIO JICITCILHOCTD
WHWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCAoWe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue AecTBU:

e BBISBJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (akTaxX, NaHHBIX, HAOIOJICHUSX U YTBEPKICHHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M (OPM TIPEACTABICHHS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Yuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0wmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IO3UILIMIA; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMU KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

@ opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUpaTh CIIOCO0 peleHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX MPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccugummpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JAJIA
Kkinaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKW; TPABUIIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYUCIIEHUE PACCTOSHUM MEXITy IBYMs
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyuga) C TMpUMEHEeHHEM (GOpMys; BBIYUCIATH COOTHOLICHHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTrh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO HAa YepTexax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHWUS HA IPAKTUKE: AHAJWU3UPOBATh PEAbHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmnapara ajreOpbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUUYECKas IOBEPXHOCThb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSMU: ILIAPOBON CETMEHT, OCHOBAaHME CErMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00BbEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemble (PUTyppl OT PYKH W C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAIAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, UCCIEAOBATh ITOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
KonTpoJbHbIE
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/subject/51/10/
IT .
2 PAMBIC H IIOCKOCTH B MPOCTPAHETRE. | 12 1 https://resh.edu.ru/subject/51/10/
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH
3 HepHeHHHIfyMpHOCTB TPAMBIX | 12 https://resh.edu.ru/subject/51/10/
IJIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/subject/51/10/
5) MHororpanHuku 11 1 https://resh.edu.ru/subject/51/10/
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/subject/51/10/
7 [ToBTOpEHME: CEUEeHMUsI, pACCTOSIHUS U YTJIbI 1 https://resh.edu.ru/subject/51/10/
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIE)

Ne ni/m KonTpoabHbie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
Temna Bpamenus 12
OO0BEMEI Tel 5
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10
[ToBTOpeHue, 0600IEeHNuE, 7 1
cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3



HOYPOYHOE IINTAHUPOBAHHUE 10 KVIACC

Koanu
Ne n/m €CTBO JarTa usyuenust
Tema ypoxka
JacoB
Bcero

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, TIIOCKOCTh, MPOCTpaHCTBO. [IpaBumna

1 M300pakKeHHS Ha PUCYHKAX: N300pakKeHUS TUIOCKOCTEH, TapaJlIeIbHBIX MPSMBIX (OTPE3KOB), 1
CepeIMHBI OTPE3Ka

5 [TonsTHS: IepeceKaroIuecs MIOCKOCTH, TIEPECEKAIOIINECS MIPsIMasi | IMIIOCKOCTh 1

3 [TonsTHS: IEpeceKarouecs MIOCKOCTH, TIEPECEKAIOIINECS MPsIMasi U IMII0CKOCTh 1

4 3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHe MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha 1
MIPOSKIIMOHHBIX YePTEkKAX

5 HauanbpHbie cBeieHS 0 KyOe U mupaMue, Ux pa3BEPTku U Moenu. CedeHuss MHOTOTPAaHHUKOB 1

6 HavanbeHbIe cBeleHUs 0 KyOe U TUpaMuie, UX pa3BEPTKU u Moaenu. CedeHnss MHOTOTPaHHUKOB 1

7 [TonsiTHE 00 AKCMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUH U 1
CIEJCTBHS U3 HUX

3 [ToHsITHE 00 AKCHOMATUYECKOM TTOCTPOCHUN CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH H 1
CIEJCTBHS U3 HUX

9 [TonsiTHE 006 aKCHOMAaTHYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CIIEICTBUS U3 HUX

10 [TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U 1
CIEJCTBHS U3 HUX

11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NEPeCeKAONINecs, MapaiieabHble U 1

CKpCIIUMBAIOIIHECS IPSAMBIC




[TapannenbHOCTDb MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble IPSIMbIE B

12 : 1
IPOCTPAHCTBE; MApAIIETLHOCT TPEX MPSAMBIX
13 [TapannensHOCT NPSAMBIX U IUIOCKOCTEH B IIpocTpaHcTe: [lapaniensHocTs npsaMoi 1 1
IUIOCKOCTH
14 VYTIBl ¢ COHANpaBIEHHBIMU CTOPOHAMHU 1
15 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE 1
16 Yron MexIy NpsSMbIMU B TIPOCTPAHCTBE 1
17 [TapannenbsHOCTh MIIOCKOCTEN: NapaiesibHbIe INIOCKOCTH 1
18 CBoiicTBa napajyIebHBIX IIOCKOCTEH 1
19 [Tpocreiimue npocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPA3AP, KyO, napasuienenunesn
20 [Moctpoenne ceuenuit
ITocTpoeHue ceyenuit
21 P 1
99 Kontpoabsnasi padora no Teme "[Ipsimble 1 ruiockocT B mpoctpancTse. [lapannensHocTh 1
IPSIMBIX U IIJIOCKOCTEN"
23 [eprieHAUKYIAPHOCTH MPSMOH ¥ MIIOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBIE B IIPOCTPAHCTBE 1
24 [Ipsimble mapasienbHble U NepHIeHIUKYISAPHbIE K TUIOCKOCTH 1
25 [TpsiMbIe apaiebHbIEC U TIEPTIICHINKYIISPHBIEC K TUIOCKOCTH 1
26 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSIMOM U IUIOCKOCTH 1
27 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U IITIOCKOCTH 1
28 Teopema o psAMON NEPIEHANKYISAPHON INIOCKOCTH 1
29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH IIIOCKOCTH 1
30 Teopema o psiMOiA TEPIICHIUKYIISTPHOM TITIOCKOCTH 1




[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOH 10

31 1
TUIOCKOCTH

39 [lepnieHuKyIsAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
IUIOCKOCTH

33 [eprienaAuKyAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 710 1
TUIOCKOCTH

34 [lepnieHuKyIIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOH 10 1
TUIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOM U INIOCKOCTBIO 1

36 JIByrpaHHbIi yroJj, TUHEHHBIN yrojl ABYIpaHHOIO yria 1

37 JIByrpaHHbIN yroj, TUHEHHBIA yroll ABYTPAHHOTO yIiia 1

38 [eprieHANKYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIICHANKYIISIPHOCTH ABYX IJIOCKOCTEH 1

39 [TepnieHIMKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTHU JABYX IIOCKOCTEH 1

40 [eprieHAMKYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIICHAUKYISIPHOCTH JBYX TUIOCKOCTEH 1

41 Teopema o Tpéx neprneHaAuKyIspax 1

42 Teopema o TpEX mepreHANKYIIpax 1

43 Teopema o Tpéx neprneHaAuKyIspax 1

44 KonTpoubHnas padora no temam "l[leprneHuKyIsspHOCTD NPSAMBIX U MockocTeill" u "Yriibl 1
MEXY NPSMBIMH U MIJIOCKOCTAMU"

45 [TonsTHE MHOTOTPaHHNKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHUKA, BBITTYKJIbIE H HEBBIITYKIIbIE 1
MHOTOTpaHHHKH; pa3BEPTKa MHOTOTpaHHHUKA

46 [Tpusma: n-yronpHasi npu3Ma; rpaHd ¥ OCHOBAHUS IPU3MBI; IpsiMasi U HAaKJIOHHAs IPU3MBI; 1
OOKOBasi U MOJTHAS TOBEPXHOCTb MPU3MBbI

47 [Tapannenenunen, NpsAMOYTOIbHBIN MapajuIeNICIIAIIE U €r0 CBOMCTBA 1

48 [Mupamuaa: N-yronpHasi nupamMua, TpaHu 1 OCHOBAHUE MUPAMUIbI; OOKOBAs U OJTHAS 1
MOBEPXHOCTh TMPAMHU/IBI; TPABUJIbHAS U YCCUEHHAS TUPaMUIa

49 [IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSATHE MIPABUIBHOIO MHOTOI'PaHHUKA; TPABUJIbHASA IPU3MA U 1

NpaBWIbHASA MUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS TUPAaMUIa U IPaBHIBHBIN TETpadaAp; KyO




50 [IpencraBnenue o MpaBUILHBIX MHOTOTPAaHHUKAX: OKTadp, JOJICKAd AP U UKOCAIP. 1

51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPSIMOM, TNTOCKOCTH. 1
DJeMEeHTHI CHMMETPHH B IUPAMU/IaX, MapajuleNIeIUIIe1aX, IPaBUIbHBIX MHOTOIPAaHHUKAX

52 Brruncrenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpPa, AUaroHau, yribl 1

53 [Tomaas GOKOBOH MTOBEPXHOCTH U TTOJHON MOBEPXHOCTH MPSMOM MPH3MBI, TUIOLIA/b 1
OCHOBaHMIA, TeopeMa 0 OOKOBOW MOBEPXHOCTH MTPSIMON TPU3MBI

54 [Tnomans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MUPAMUIbI, TEOpEMa O IO TN 1
OOKOBOI TOBEPXHOCTH YCCUEHHON MUPaMHUIBI

95 KonTpoubnas paéora no teme "MHororpaHHuku" 1

56 [Tonsitre 06 06BEME 1

o7 O0bEM nupamMuIbl 1

58 O0BEM TUpamMu bl 1

59 O0BEM upamMu b1 1

60 O0BEM TUpaMuIbI 1

61 O0BEM IPU3MBI 1

62 O06BEM npu3MbI 1

63 O0BEM TTPU3MBI 1

64 KontpoabsHast padora no teme "O6bEMBI MHOTOIPaHHUKOB" 1

65 [ToBTOpenue, 06001meHne cucremMaru3anus 3Hauui. [loctpoeHne ceueHnii B MHOTOrpaHHHUKE 1

66 [ToBTOpenue, o0o0IIeHNE cuCTeMaTH3alus 3HaHUH. BbrunciaeHne paccTosHUM: MeX Ty AByMs 1
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOUKH 0 TUTIOCKOCTH, MEKIY CKPEIIHBAOIIUMHUCS MTPSIMBIMH

67 Hrorosasi KOHTpOJIbHAsI padoTa 1
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHUH. BeIuncienne yrios: MexIy

68 CKPEIHBAOIIUMUCS IPSIMBIMH, MEXTY IPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTIIOB 1
MEXY TUTOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOIA/b TOBEPXHOCTH CEpBbI

B3aumMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHre MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHIPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHINKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOM IMOBEPXHOCTHU, OCb U
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuk, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPAICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAASIMHI
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas padbora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha IMJI0CKOCTH M B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiejenunea

Pemenue 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BekTopa.
[Ipocreiimne 3a1aun B KOOpAUHATAX

24

25

26

VYron mexay Bekropamu. CkaisipHoe
MIPOU3BE/ICHNE BEKTOPOB

Brruncnenue yrioB Mex 1y NpsSIMbIMU U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOI TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucremMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IEeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0000IICHNE U
cHCTeMaTH3alus 3HaHU. 3a1aun
ITaHUMETPUU U MCTOABI UX PCUICHHUA




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3aIusl 3HAaHUIA. 3a1a4n 1
TUTAHUMETPUH F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
32 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpEOMETPUH
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpEHME, 0606meHI:Ie " 1
CUCTEMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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