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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa3oBaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPa3BUTHUSI W HEIPEPHIBHOTO 0Opa30BaHUs, IEIOCTHOCTD
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS JIUYHOCTH O0YUYaFOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
00yCIIOBJIEHa MPAKTUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTUS OO0YyYaromuxcs, (OPMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOyuwaromiuxcs MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
TEOMETPUUECKUX a0CTPaKIIUN, COOTHOIIEHUU PEAIbHOTO U HJCAbHOTO, XapaKTepe OTPasKeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAyK M pOJIM MaTeMaTHYEeCKOTO MOJCIMPOBAHHMS B HAyYHOM IIO3HAHMM M B NPAKTUKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOIO MHUPOBO33PEHUS YUaIlMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
0o0pa3oBaHUs, TaK KaK OOECIIEYMBAET BO3MOXKHOCTH HM3YYEHHUsS KaK JUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
TEOMETPUYECKUX 3a/a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ad eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JesTeTbHOCTH 4YeroBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MUpA,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHACT pa3Hble BUbI y4eOHOW U TPyIOBOH
NEeSITETbHOCTH, SIBISIETCS OJHUM H3 TPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAKTHYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIOJIb30BAHUS CUCTEMAaTHUYECKUX T€OMETPUUYECKUX 3HAHUHU U
JecTBUH, crienu(UYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHUTHOTO IPOI0JDKEHUsT 00pa30BaHus MO
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBSA3aHHBIC CO CIEIU(PHUKON T€OMETPHUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riybOKO, €cii B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTrxkeHue 1enu 0CBOEHUs IPOrpaMMBbl 00€CIIeYMBaETCs PELLIEHUEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAOILIET0 MUPA;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJENISIX U B PEaJbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aaad; (OpMHUpOBaHUE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEJIbLHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYalMsIX W TPH W3YYEHUHM APYrHX Y4eOHBIX MPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TIOJTYYCHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUUN

B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
omnpeneN€éHHBIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHUPYET TPOTEKAaHHE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipenmourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET PEIlIeHHUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpPHpPOBAaHUE MPOCTPAHCTBEHHbIMH oOpazamu. CozgaHue o0Opaza HPOBOAUTCS C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MmuororpanHukny, «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», «BekTopel u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



[0 COJAEPKATeNbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanre 00pa3oBaHMS, COOTBETCTBYIOIEE NPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO W IIOCTYNATENIBbHO, C COOJIIOJICHHEM INPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUICCKHIX MPEACTABICHUI 00yJarOIIMXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenne reomerpun otBoauTcs 2 yaca B Hegenmo B 10 kimacce u 1 yac B Hegento B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TPoCcTpaHcTBO. [loHsTre
00 aKCMOMaTHUYE€CKOM MOCTPOCHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CJICJICTBHS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBampmyecss npsamsie. llapamnenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpPsIMbIE B IPOCTPAHCTBE; MAPALIETBHOCTh TPEX MPSIMBIX; MapPAIIEIbHOCTD
OpsIMOM M TJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; Yrojl MEXIY HpSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimme mpocTpaHncTBeHHbIE (PUTYpHI HA MIIOCKOCTHU: TETPAdIpP,
KyO, mapaJuieNenumnes; noCTPOeHHE CEYCHUIA.

[lepneHAUKYISIPHOCTE  TPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJISPHBIE TpPsSIMBIE B
MPOCTPAHCTBE, NPsIMbIE TMapauiebHbIE M TEPHEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJd MEXAY MNPSIMOA M IUIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JUHEWHBIN Yrojl JABYrpaHHOro yria. llepneHaukyasp ¥ HaKJIOHHBIC: PACCTOSHUE OT TOYKHU JI0
IUIOCKOCTH, PAcCTOSHUE OT TNPSIMON JIO IUIOCKOCTH, TPOCKIUS (GUTYphl HA IIOCKOCTb.
[lepneHAUMKyYISIPHOCTH TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX IulockocTel. Teopema
0 TPEX MEePNEHAUKYIApaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOTpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBINYKIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yroiapHas npu3ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsiMasi U HaKJIOHHAs! TPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Napajuiesienunes U ero cpoiictBa. [lupamuaa: N-yronapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUbHAasl W YyCEUEHHas MUpaMUla. OIJEMEHThl Mpu3Mbl W nupaMmuibl. I[IlpaBuiibHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
npamMu/ia; MpaBIWIbHAS TPEYToJIbHAS MUPaMUJIa ¥ PABWIBHBIN TeTpasrap; kyo. [IpeacraBieHue
O TPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, JojaeKa’aAp W wukocadap. CeueHus MNpPU3MBI U
MAPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHTH CAMMETPHUH B TUpaMUax, apauieienuneaax, IpaBuIbHbIX MHOTOTPAaHHUKAX.

Brruncienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaronamu, yribel. [lmomans 60koBOM
MOBEPXHOCTU W TOJHOM MOBEPXHOCTU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOHM MOBEPXHOCTH MpsMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0BEM TUpaMubl, TPU3MBI.

[Tonobupie Tema B mpocTpancTBe. COOTHONIICHUS MEXKIY IUIOMAASIMHU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckas moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIaIb HOBEpXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdhepa, BiMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIllCHUS.

[Tonsitue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAISIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B ipocTpaHcTBe. C10’KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KOOpAMHAT B mpocTpaHcTtBe. Koopaunarsl BekTopa. Ilpocreiimue
3a7adyl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WIEHAa POCCUMCKOrO OO0IIeCTBa, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOM MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, CPepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUil; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHHEe, cOaTaHCUPOBAHHBIA PEKUM 3aHSATHUN M OTAbIXA, peryispHas (usudeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npohecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEHl J>KU3HU; TOTOBHOCTBHIO K AKTHBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JAKOJOTMYECKUX  MpoOJieM; OpUEeHTalued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOIIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MaTeMaTU4YeCKOW KyJIbTYpOW KaK CPEICTBOM ITO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapaKTepU3yIOTCd  OBJAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKUA MATEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh W MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIILHBIC H
OTpUIATEIIbHBIC, SAMHINYHBIC, YACTHBIC U OOIIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKICHUSAX; IpeIiaraTb KPUTEPHUH JUTSI BBISBIICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBI;

e BBIOMpATH Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIICNOBATCIIbCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMyIHUpOBaTh BOIMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, WCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyecKkoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH A€(UIUTHI UHPOPMALIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pa3uyHbX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUHble Oelicmsus, 00ecnewusaom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJIeHHUs 33a]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaThb HACHU, HALCJICHHLBIC Ha TIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULHI; B KOPPEKTHOI opme GopMyarpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBUIYAIBHOU PaOOTHI
MpU pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpoILeCC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CYyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
JEUCTBUSI C IPYTMMHU WICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anus:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjaul, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pE3yNbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATUSAMU: TOYKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KnaccudumupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPAaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHBIE MHOTOTPAaHHUKH, TIPSIMbIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0OpasiaM WId
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYUCICHUE PACCTOSHUN MEXAY IBYMS TOYKaMH, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0OpasinaMm WiId
aIropuT™MaM, NPUMEHSE W3BECTHbIE AHAIMTHUYECKHE METOJbl MpPH PELIEHUU CTaHIAPTHBIX
MaTeMaTUYeCKUX 337a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIUBAIOLIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npuUMEHeHHEeM (OpPMYJ; BBIUMCISATH COOTHOIICHUS MEXIy IUIOMAASIMH ITOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (HHUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINE MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATH PEAlbHBbIC CHUTYAIlUHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; pemaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHIpUYECKast MTOBEPXHOCTb, oOpa3yromue
WIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HIaPOBOfI CETMCHT, OCHOBAHHE CEIrMCHTA, BbICOTA CCTMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy M OMHMCAHHBII OKOJO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTte I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh MpaBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP TI0 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuueCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
chopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYAllMd Ha S3bIKE TEOMETPHH,
HCCJICZIOBATh TOCTPOSHHBIC MOJETH C WCIOJB30BAaHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne n/m Kontpoabubie  Ilpakrnyeckue
NPOrpaMMBbI 00pa3oBaTeJbLHBIE PecypPChI
poTP Beero padoTshI padoThI P peeyp
1 BBe/ieHHe B CTEPEOMETHIO 10 https://resh.edu.ru/subject/17/10/
5 IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapanieabHOCTh NPSIMBIX U MJIOCKOCTEH
3 [lepneHAUKyYISPHOCTD MPSMBIX U 12 https://resh.edu.ru/subject/17/10/
IUIOCKOCTEH
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGBEMBI MHOTOIPAHHIKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEeUeHMs, paCCTOSTHUS U YTJIbI 4 1 https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne ni/m Konrpoabnubsie  IIpakTuyeckue
orpa oOpa3oBare e pecypc
NporpamMmbl Bcero paGoThI paGoThi pa3oBaTe/ibHbIE pecypcChbl
1 Tena Bpaienus 12 https://resh.edu.ru/subject/17/11/
2 O6BEMEL Tel 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
4 [ToBTOpEeHHE, 0000IICHUE, 7 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3aIus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne n/m Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.

1 [IpaBuna n300pakeHus: HA PUCYHKAX:
n300pakeHMsl IIIOCKOCTEH, MapauienbHbIX
IpsSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IlonsTus: NepeceKaromuecs 1miI0CKOCTH,
MNEPECCKAOMUECCA IpAMad U IIJIOCKOCTb

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTshI

IIpakTnyeckue
padoTsbI

[onsTHA: IepeceKaromecs IIOCKOCTH,
nepeceKaroIuecs npsmast U II0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300paKeH1e MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
5 uX pa3BEPTKU U Mojenu. CeueHus
MHOTOIPAHHUKOB

HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
6 uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

[TonsiTHE 006 AKCHOMATHYECKOM OCTPOSHUU
7 CTEpPEOMETPHUU: AKCHUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH
8 CTEepPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTre 06 akCMOMATHYECKOM MOCTPOESHUU
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U




CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U 1
CJICZICTBUS U3 HUX
B3anMHoe pacnosnioxkeHue npsMbIxX B

11 IPOCTPAHCTBE: IIepECEeKArOIINecs, 1
napaielibHble U CKpellUBaroLIecs
npsMbIe
[NapannenbHOCTh IPSAMBIX M IIIOCKOCTEH B

12 MPOCTPAHCTBE: MapaslIeNbHEIC PAMBIC B 1
IPOCTPAHCTBE; MAPAIUIETBHOCTD TPEX
OpPSMBIX
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTE IPAMON U 1
IUIOCKOCTH

14 VYTIuibl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

17 [TapannenbsHOCTh MIIOCKOCTEMN: 1
napaieNbHbIe TUIOCKOCTH

18 CBolicTBa napajuIeIbHbIX IIOCKOCTEN 1
[Tpocreiimme npocTpaHCTBEHHbBIE (PUTYPBI

19 Ha TUTOCKOCTH: TETPAdp, KyO, 1
napaJesenumnes

20 [TocTpoenwne ceueHwmit 1

21 [locTpoenue ceuenumii 1
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"

23 [lepneHauKyISIPHOCTD IPAMOM U 1

IJIOCKOCTHU: NICPICHAUKYIISIPHBIC IIPAMBIC B




MIPOCTPAHCTBE

[Tpsimble mapanienabHble U

24 NEePIEHAUKYJISPHBIE K IITIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH

2% [Tpu3Hak NeprneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH

27 [Ipu3Hak nepnesavKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

8 Teopema o0 psIMOM NTEPIIEHAUKYIISIPHON
IJIOCKOCTH

29 Teopema o npsAMON NEpHIEHANKYIIAPHON
IUIOCKOCTH

30 Teopema 0 psIMOM NTEPIIEHAUKYIISIPHON
IJIOCKOCTH
[TepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[TepieHIUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH
[IepnieHAUKYISp U HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

35 VYriBl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI
U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJIa

37 JIByrpaHHbIi yroi, TUHEHHBINA yroi




JBYTPAHHOIO yria

38

[leprieHANKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[leprieHANKYASIPHOCTD IJIOCKOCTE:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41
42

Teopema 0 TpEX NMEepHIEHAUKYIIIPAX

Teopema o0 TpEX nepHeHaUKYIIpax

43

Teopema 0 TpEX nEepHIEHAUKYIIIPAX

44

45

KoHTposbHas pabota 1mo Temam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocte" u "Yribel MeXy NPSAMBIMU U
IUIOCKOCTSIMU"

IlonsTe MHOTI'OrpaHHHUKa, OCHOBHBEIC
OJIECMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH, pa3BépTI<a
MHOTI'OT'paHHHUKa

46

47

[Tpusma: N-yrospHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsiMasi U HaKJIOHHASI
pU3Mbl; OOKOBasi U MOJIHAS TIOBEPXHOCTh
PU3MBI

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJuleJenuIe] U €ro CBOWCTBa

48

[Mupamuaa: N-yrompHast nupamMua, TpaHu U
OCHOBaHME HPaMHJIbl; OOKOBas M MOJIHAS
MOBEPXHOCTh MUPAMU/IBL; TPaBHIIbHAS U
yceu€HHas Mupamuia

49

HpaBI/IJ'HJHLIC MHOT'OI'pAaHHUKHA: TIOHATUC




HPaBHIBHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
npu3Ma 1 npaBuJibHasA NUpaMua,
HpaBWIbHAs TPEYTOJIbHAS TUPAMUIA U
NPaBUIBHBIN TETPadap; Kyo

IIpencrasieHue o NpaBUIBHBIX

50 MHOTOI'PaHHHUKAX: OKTadAp, AOJAEKadIP 1 1
UKOCadIp.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOUYKH, MPSIMOH, IJIOCKOCTH.
o1 DeMEHTbl CUMMETPHUH B UpaMuax, 1
napaesenumnenax, NpaBUIbHbIX
MHOTOT'paHHHKaX
50 Brrancienue 31eMeHTOB MHOTOTPaHHUKOB: 1
pEOpa, AuaroHaau, yribl
[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
53 MIOBEPXHOCTH MPSMO IPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH MPSMON TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABMIILHOW TUPAMUJIBI, 1
TeopeMa o IUIOIAA OOKOBOM MOBEPXHOCTH
yYCE4EHHOW NMUPAMHU/IBI
55 KonTposnbHas padbora no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 0O6BEME 1
57 O0BEM UpaMuIbI 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O06BEM npU3MBbI 1
62 OO0BEM TTPU3MBI 1




63 O0BEM TIPU3MBI

KonTtponbHas padora o teme "OO0bEMBI

64 "
MHOI'OI'PaHHHUKOB

[ToBTOpEHHE, 0000IIEHNE CUCTEMATH3AIIHS
65 3nanuil. [locTpoeHue ceueHuii B
MHOTOTPaHHHKE

[ToBTOpEHME, 0000IIICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUM: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

67 Wrorosas koHTposibHasA paboTa

[ToBTOpeHne, 0000IIeHHE CHCTEMATH3 AL
3HaHUl. BeIYKCICHUE YITIOB: MEXIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
HPSIMOIA ¥ TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJIOB MEXKY TIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Coepa u map: eHTp, paauyc, JUaMeTp;
IUIOIIA/Ib TIOBEPXHOCTH CHEepbl
BsaumMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

N3o6paxenue chepsl, mapa Ha
iockoctu. CeueHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MTOBEPXHOCTH

HunuHap: ocHOBaHMS B OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne NUIMHAPA Ha TUIOCKOCTH.
Pa3Béprka nunuaapa. CeueHus MUIMHIPA
(TUIOCKOCTHIO, MapaIICIIBHON UITH
MEPIEeHIUKYISIPHON OCH IIUIUHAPA)

Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MTOBEPXHOCTHU

Konyc: ocHoBaHue 1 BepiInHa,
oOpa3yolas 1 och; MJI01aab OOKOBOH U
MOJTHOW NMOBEPXHOCTH

VY ceu€HHbIM KOHYC: 00pasyronue u
BBICOTA; OCHOBaHMs U OOKOBast




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, MapauIeIbHONH OCHOBAHHIO,
U IUIOCKOCTBIO, POXOISIIEH yepes
BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B
MHOTOTPaHHUK WJIM B TEJIO BPALICHUS

13 [Tonsitue 06 00BEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeN

14 O0BéM UIHHIIPA, KOHYCA

15 O6bEM 11apa u miomaab cepsl
[TogoOHEbIe TENa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MMOBEPXHOCTEH, 00bEMaMU MMOJOOHBIX TEI

17 KOHTpOJ'II)I'-'IaSI ']'pa60Ta o remMaM "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH ¥ B MPOCTPAHCTBE

19 Crno>xeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEeKTOpa Ha YHCIIO
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napauiesienumnea
Pemenwue 3amay, CBSI3aHHBIX C

22 MIPUMEHEHUEM TIPaBIII JeMCTBUIA ¢
BEKTOpaMH

23 [IpssmoyronbHas cucTeMa KOOPAUHAT B

npoctpancTBe. KoopanHatel BeKTOpa.




[Ipocreiimue 3aa4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKaasipHOE
MIPOU3BE/ICHNE BEKTOPOB

Beruncienue yrioB MeXay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIICHUU T€OMETPUUECKUX 3a/1a
KonTponpHas pabota mo Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

30

31

32

IToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuiH. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUHU U METOABI UX PCIICHUA

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpenue, 0600IIEHNE U
cucremMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33

Wtorosas koHTpoJIbHAs paboTa

34

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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