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IHOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpus» 0a30BOro ypoBHS I 00Yy4arOLIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BATEILHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOro 00pa30BaHUSL.
Peanmzanuss  mporpaMmbl  0oOecneyMBaeT — OBJIQJICHHE  KIIOYEBBIMH  KOMIICTECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOTO, TUYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUYAIOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTO Kypca T€OMETpUM Ha YpPOBHE CPEAHEro o0Imero oOpazoBaHUs
00yCIIOBJICHa TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS O0ydaromuxcs, (GOpMHUpPOBAHUS
(YHKIMOHAJIBHONH MaTeMaTHYeCKOW TPAMOTHOCTH, W3YYEHHs IPYTUX YYEOHBIX TUCIIUTUIMH.
PazButne y oOydaromuxcsi NMPaBHIBHBIX IPEACTABICHUH O CYIIHOCTH W IPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO M UACATBLHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M POJM MATEeMaTHYECKOTO MOJCIUPOBAHMS B HAyYHOM I[IO3HAHUHM W B IPAKTHKE
crocoOcTByeT (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKXKe KadecTB
MBIIUICHHS, HEOOXOIUMBIX JIJIS a/IallTalldd B COBPEMEHHOM OOIICCTBE.

I'eomerpust siBisieTcss OAHMM K3 0a30BBIX NPEJAMETOB HA YPOBHE CpEIHEr0 OOIIEero
0o0pa3oBaHusi, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYCHHUsS KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUICHHE, (OpMUPYEMOEe MPH W3YUYECHUH OOYUAIONIMMHUCS MOHATHWHBIX
OCHOB TEOMETPUH M TOCTPOCHUH IIETIOYKU JIOTUYECKUX YTBEPXKJACHUH B XOJ€ PpEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMECHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEIACTBEHHO
UCTIONIB3YIOTCSl TPU PEIICHWH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpUEeHTUPOBATHLCS B IPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTSIX
NEeSITeTbHOCTH YeioBeka. OpHeHTaIMs YeJIOBeKa BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOJIMMOE
YCIIOBHE €T0 COIMATILHOTO OBITHS, (hOpMa OTPAKCHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIEITHOTO
MMO3HAHHS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEILHOCTH. OnepupoBaHue
POCTPAHCTBEHHBIMU 00pa3aMu OObEAMHSET Pa3Hbie BUIBI YUeOHOW M TPYIOBOM JCSITEIBHOCTH,
SBISICTCS  OJAHMM W3 TPOPECCHOHATBHO BaXHBIX KA4eCTB, IMOITOMY aKTyalbHa 3ajada
bopMHpOBaHHUs Y 00YUAIOIIHXCS MPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBHIHOCTH 00Pa3HOTo
MBIIIEHHS] — CYINIECTBEHHOTO0 KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON IESITEIBHOCTH TI0
MHOTHM HaIpaBJICHUSM.

Iesb ocBOGHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00YUCHUS
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI W UCIIOJIb30BaHUS CUCTEMATHUECKUX T'€OMETPHUCCKUX 3HAHWH U
NEHCTBUH, CIIeU(UIHBIX TEOMETPHUH, BO3MOXXHOCTH YCIIEIITHOTO MPOI0JIKEHHsT 00pa30BaHus MO
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAHBIM HCIIOJb30BAHHEM T€OMETPHH.



[IporpaMMa mo reomeTpuu Ha 06a30BOM YypOBHE IMpeAHA3HAueHa IJs O00yJarommxcs
CpeIHEH MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYIHEHUH HA YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. Takum oOpa3zom, oOydaromuecss Ha 0a30BOM ypPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHHUS, CBSI3aHHBIC CO CIEeU(UKON TeOMETPHH M HEOOXOAMMBIE JJIsl )KU3HHU B
COBpeMEHHOM o0mecTBe. Kpome 3TOoro, OHM MMEIOT BO3MOXKHOCTh M3YUUTh T€OMETPHIO Ooliee
rIyOOKO, €clii B JalbHEWIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHX 3HAHMIX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTukeHue e OCBOSHUSI IPOrpaMMbI 00ECIIEUnBAETCS PEICHHEM COOTBETCTBYIOIINX
3anau. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

J dbopMupoBaHUEe MPEACTABICHUS O FEOMETPUHM KaK YacTH MHPOBOM KYJIbTYPHI U
OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

J dbopMupoBaHUE MpPEJCTaBICHUS O MHOIOTPAHHHMKAX M TejaX BpalleHHUs Kak o
BaXHEHMIIINX MaTeMaTHYeCKUX MOJENSAX, MO3BOJIIONIMX OMUCHIBATH U U3y4aTh Pa3HbIC SBICHUS
OKPYKAaroIIero MUpa;

J dbopMHupoOBaHNE YMEHHUS PACIIO3HABATh HAa YePTEkaxX, MOJACIIAX U B PEAIbBHOM MUPE
MHOTOTPaHHUKH U TeJla BpallCHHUS,

J OBJIQJICHUE METOJIAMH pEIIeHUS 3a/Jad Ha TIOCTPOCHHS Ha H300paKECHUAX
MIPOCTPAHCTBEHHBIX (UTYD;

J dbopMHUpOBaHKE YMEHUS ONIEPUPOBATH OCHOBHBIMH MOHSITHSIMHU O MHOTOTPaHHUKAX
Y TeJaX BpaIIEHUs U UX OCHOBHBIMHU CBONCTBAMU,

o OBJIaJICHUE QITOPUTMAMHU pEIIEHUsT OCHOBHBIX THUIOB 3a1ad; (OPMUPOBAHUE
YMEHUSI TMPOBOAUTH HECIOXKHBIE JOKA3aTelbHbIE PACCYKJIEHUS B  XOJI€  pelICHUs
CTEPEOMETPUUYECKUX 33]1a4 M 3aJ1a4 C MIPAKTUUECKUM COJIEP KAHUEM;

o pa3BUTHE WHTEIJICKTYyalbHBIX U TBOPYECKUX CIOCOOHOCTEH oOydarommuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

. dbopmupoBaHre (YHKIIMOHATLHOM TI'PaMOTHOCTH, pEJICBAaHTHOW TE€OMETPHUU:
YMEHHE PACIO3HaBATh MPOSBICHHS F€OMETPHUECKUX MOHSATHI, 0ObEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CUTYAllUSIX U MPU MU3YUYCHUH JAPYTUX YIEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (PopMyIMpoBaTh MX Ha SI3bIKE T€OMETPUH U CO3/1aBaTh
TEOMETPUUYECKHE MOJIETH, MPUMEHSATh OCBOEHHBIM TE€OMETPHUYECKHU ammapaTr s PEIIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIC PE3YIIbTaThI.

OTnuuuTeNnbHON 0COOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUU
B HayaJle €ro 3y4eHus 3a/iay, peuIaeMbIX Ha yPOBHE UHTYUTUBHOTO MIO3HAHUS, U ONIPEAEIEHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HajJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO U
MPOCTPAHCTBEHHOTO  MBIIUIEHUSI, CTUMYJIHPYET NPOTEKAaHUE WHTYUTHUBHBIX MPOLECCOB,
MOTHBUPYET K TaJIbHEUIIIEMY U3YICHHIO TTPEIMETA.

[Ipeanourenue oTmaéTcs HATVISIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHUs, TO €CTh
TEOPETHYECKHE 3HAHUS HWMEIT B CBOEM OCHOBE UYYBCTBEHHOCTHh IPEIMETHO-TIPAKTHYECCKOM
JeATeTLHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MPECTABICHUHN Y yUAIIUXCS B KYPCE CTEPEOMETPUH
MPOBOAMTCA 3a CYET pElIeHUs 3aJad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3a/ady Ha
OTIepUPOBAaHUE TPOCTPAHCTBEHHBIMU oOpazamu. Coznanue oOpaza MPOBOAMUTCA C OMOPOM Ha
HATJISTHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIOBUSX OTBJICUEHUS OT HATJISTHOCTH, MBICJICHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COCPKAHUSA.



OcHoBHBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY», «Tena Bpamenus», «Bektopsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHNE JIOTUUECKUX YMEHUN paclpeesisieTcsi HE TOIbKO
M0 COJIEPKATEIbHBIM JIMHUSAM, HO W IO rojJaM OOy4YeHHsS Ha YPOBHE CpEIHEro OOIIero
o0OpazoBaHusl.

Copepxanue 0Opa3oBaHMs, COOTBETCTBYIOILIEE IPEIMETHBIM pe3yibTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeesIEHHBIM 110 To1aM 00y4YeHHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM,
yTOOBl ~ OBJQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMH M  HaBbIKAMH  OCYIIECTBISIOCH
MOCNIEA0OBATEIbHO M IMOCTYHATeNbHO, C COOJIIOJIEHUEM TPHUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHHUS BKIIOYAJIMCH B OOLIYI0 CUCTEMY I€OMETPUYECKHUX MPEACTaBICHU 00yJarommxcs,
pacmupsis ¥ yray0msis e€, 00pa3ys MpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBogutcs 2 yaca B Heaento B 10 kitacce u 1 yac B Hexento B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, MPOCcTpaHcTBO. [ToHATHE 00 akCHOMATHUYECKOM IMTOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnosnokeHue MpsIMbIX B MPOCTPAHCTBE: MEpeceKaroluecs, napajuiesibHble U CKpemuBaromuecs npsamele. [lapannenbHocTh
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapajuieIbHBIE MPSMbIE B MPOCTPAHCTBE; MapPALICILHOCTh TPEX MPSAMBIX; MapaLICIBHOCTh MPSMON U
IUIOCKOCTH. YTJIBl C COHANpaBICHHBIMU CTOPOHAMM; YToJl MEXIy HpsIMbIMU B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEW: HapasuieibHbIe
TUTIOCKOCTH; CBOMCTBA MapajuIeNbHBIX MIockocTed. [IpocTelimme nmpocTpaHCTBEeHHbIE (GUTYpPHI HA TUIOCKOCTH: TETPadp, KyO, Mmapajuieienumnesnt;
MOCTPOEHUE CEUCHHIA.

[lepneHaAUKyYISIPHOCTH MPSAMOM U TUIOCKOCTHU: MEPIEHIUKYISIPHBIC MIPSMBIE B TPOCTPAHCTBE, MIPSIMBIE NapalieNIbHbIe U IEPIEHANKYISIPHbIE
K IJIOCKOCTH, NMPU3HAK NEPHEHANKYISIPHOCTH NPSIMONA U TUIOCKOCTH, TEOPEMA O MPSAMOM MEPIEHAUKYISIPHOMN IOCKOCTU. YTJbl B IPOCTPAHCTBE:
YroJI MEX]1y IPSIMOM U MJIOCKOCTBIO; IBYTPAHHBIN YToJl, TMHEHHBIM Yroj AByrpaHHoro yria. [lepneHauKymsp U HaKJIOHHBIE: PACCTOSIHUE OT TOUKHU
70 TIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKIHS (UTYphl Ha IUIOCKOCTh. lleprneHauKynspHOCTh MIOCKOCTEH: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUNIOCKOCTEN. TeopemMa o TpEX nepneHauKyIspax.

MHoOrorpaHHuKu

[TonsaTre MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHHKA, BBITTYKJIbIE M HEBBITTYKJIbIE MHOTOTPAaHHUKH;, pa3BEPTKA MHOTOTPAHHUKA.
[Ipusma: n-yrompHash Tpu3Ma; TPaHW W OCHOBAHHS TPU3MBI; TpsiMas W HAKJIOHHAs TPHU3MbBI; OOKOBas W TIOJIHAS IMOBEPXHOCTh IPU3MBL.
[Mapannenenunen, NpsMOYTOJIbHBIN MapauIeNenunea u ero cBoiicta. [lupamuna: N-yronbHas nupaMuia, TpaHu ¥ OCHOBaHHUE TUPAMUIBL; OOKOBAsI
Y MIOJTHAsl MTOBEPXHOCTh MMUPAMU/IbI; TPAaBUJIbHAS U YCEUEHHAS TUpaMua. DJIEMEHTHI PU3MBbI U UpaMu/ibl. [IpaBuibHbIe MHOTOIPaHHHUKU: TIOHSTHE
MPaBIJILHOTO MHOTOTPAHHUKA; MPaBUJIbHAS MPU3Ma U MPaBUIIbHAS MTUPaMU/a; PaBUIbHAS TPEYroJibHAs MUPAMUJIA U TIPABWIBHBIA TETPadp; KyO.
[IpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3IpP, 1OACKa’Ap U uKocasap. CedueHust Npu3Mbl U MUPAMU/IBI.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENBHO TOYKHM, MPSMOHM, IJIOCKOCTH. OJEMEHThl CHUMMETPUU B NUpamMuiax,
napajuieJienumneax, MpaBUIIbHBIX MHOTOTPaHHUKAX.

Brrunciienre 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHadu, yribl. [1nomans 60KOBO MOBEPXHOCTH U TOJHOW MOBEPXHOCTH MPSIMOMN
MIPU3MBI, TUIOMIAL OCHOBaHHH, TeOpeMa 0 OOKOBOM MTOBEPXHOCTH MPsAMOi mpu3Mbl. [Lommans 00KOBO# MOBEPXHOCTH U MTOBEPXHOCTH MPABMIIBHON
MUPaMHJIbI, TeOpeMa O IUIoaau ycedéHHon nupaMusl. [lonstue 06 00béme. O0BEM MUpaMUAbI, IPU3MBI.



[TonoOHsbIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.
11 KUIIACC

Tesa BpaneHus

[{unuHapuyeckas MoBEpXHOCTb, 00pa3yrole HUIUHAPUIECKON MOBEPXHOCTH, OCh LIUIMHAPUYECKON OBepXHOCTH. LIMnHap: oCHOBaHUS
1 OOKOBas MOBEPXHOCTh, 00Pa3yIOIasi U OCh; MJIOLab OOKOBOW U MOJTHON MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pa3yrolne KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHMUYECKOH moBepxHOcTU. KOHYC: OcHOBaHUE U
BEpIIMHA, 00pa3yromias U OCh; IJIOMIAs OOKOBOM M IMOJHOW MOBEPXHOCTHU. Y CEUEHHBIH KOHYC: 00pa3ylolIle U BBICOTA; OCHOBaHUS U OOKOBas
MTOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, JHaMeTp; IUIOMAAb MOBEPXHOCTH cdepbl. B3anmHoe pacmonoxkeHue chepbl U MIOCKOCTH; KacaTeabHas
IIJIOCKOCTH K cepe; miomaas chepsl.

N300pakeHue Ten BpallleHnus Ha MI0CKOCTU. Pa3BEpTka UIMHApa U KOHYCA.

KomOuHammu tes BpaleHus 1 MHOTOrpaHHUKOB. MHOTOI'paHHMK, ONTMCaHHBIN OK0JI0 cepbl; cdepa, BIUCaHHAs B MHOTOTPaHHUK, WX TEJI0
BpaIllCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CcBOMcTBa 00BEMOB Ten. Teopema 06 00bEME MPAMOYTOJBHOIO MapajiesIenunea U caeICTBUS U3 HeE.
O06bEM mumHApa, KoHyca. O0BEM 11apa 1 momaas chepsl.

[Tono6nble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY IJIOLIAASIMU IOBEPXHOCTEH, 00bEMaMK MOJO0OHBIX TeJl.

Ceuenust nunuHApa (MapaIeIbHO U MEPIICHIUKYIISIPHO OCH), CEYSHUS KOHYca (TTapajijieIbHOe OCHOBAHUIO U MPOXOIAIIEE YepPe3 BEPIINHY),
CeueHus 1apa.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTop Ha mmockoctu U B npoctpadcTBe. CI0XKEHUE U BBIMMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha unciio. Pa3oxxeHne BekTopa no Tpém
HEKOMIUIAaHapHBIM BekTopaM. [IpaBmio mnapamienenunena. Pemenue 3agad, CBS3aHHBIX C NPUMEHEHHWEM IIPaBMJ JIEHCTBUH C BEKTOPaMHU.
IIpssmoyronbHast cuctema KoopAuHaT B mpocTtpaHcTBe. Koopaunats! BekTopa. [Ipocreiimne 3agaun B KOOpAMHATAX. YTOJI MEXAY BEKTOpaMH.
CkansipHOE NPOU3BENECHUE BEKTOPOB. BhIUNCIEHME YITIOB MEXIY NPSAMBIMU U IIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IPH PELICHUU
reOMEeTpUUYECKUX 3ajau.



INIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS NPOrpaMMbl yueOHOro nmpeamera «MaTeMaTHKa» XapaKTepUu3yroTCs:

I'paxxnanckoe BocuTaHue:

Cc(OPMHUPOBAHHOCTBIO TPAKAAHCKON MO3UIMU OO0YYaroLIerocs Kak aKTUBHOIO M OTBETCTBEHHOIO WiI€Ha POCCHMCKOro oOliecTna,
IIPEJCTaBICHUEM O MaTeMaTHUECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SIBICHUH, IPOLEyp IPAXKAAHCKOro 0011iecTBa (BbIOOPSI,
OIIPOCHI U TIP.), YMEHHEM B3aUMO/JICHICTBOBATh C COLMAIILHBIMUA HHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIMSAMHU M Ha3HAYECHUEM.

IIaTpuoTnyeckoe BocIUTAHHE:

c(OpPMUPOBAHHOCTBIO POCCUHCKON TIpa)KaHCKOW HMIEHTHUYHOCTH, YBA)KEHMSI K IPOLUIOMY M HACTOSILEMY DPOCCHUICKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOUIEHHEM K JOCTH)KEHUSM POCCHUICKMX MaTEMaTHUKOB M POCCHUIICKOM MaTeMaTHMYeCKOM IIKOJbI, K HCIOJb30BAHUIO ITHX
JOCTHKEHHUH B IPYyTrUX HayKax, TEXHOJOTHUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHMEM JIyXOBHBIX ILIEHHOCTEH pPOCCHHCKOTr0 Hapona; c(HhOpMUPOBAHHOCTbIO HPABCTBEHHOI'O CO3HAHMSA, STHUECKOTO IOBEACHUS,
CBSI3aHHOTO C IPAKTUYECKUM INPUMEHEHUEM JOCTHKEHUN HAyKM M JIEATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHue:

ACTETMUYECKUM OTHOIIEHHWEM K MHpY, BKIIOUYasl 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a7ay, PEIICHUH, pacCyXACHUI;
BOCIPUUMYHUBOCTBIO K MATEMAaTUYECKUM acleKTaM pa3Iu4HbIX BUJIOB UCKYCCTBA.

PusnyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHSI IPUMEHSTh MaTeMaTUYECKHE 3HAaHUS B MHTEPECax 3J0POBOT0 U 6€30MacHOro oopasza *HU3HH, OTBETCTBEHHOT'O
OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (310pOBOE MUTaHHE, COATaHCUPOBAHHBIM PEKUM 3aHATUH M OTIbIXa, PEryispHas (u3nueckas aKTUBHOCTD);
(U3MYECKOTO COBEPIICHCTBOBAHNUS, P 3aHATUSAX CIOPTUBHO-03/I0POBUTEIBHOM JESITEIBHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYJOJIOOUs; MHTEPECOM K pa3lnyHbIM chepam HpodecCHOHAIbHOU NesATENIbHOCTH,
CBSI3aHHBIM C MAaTEMATUKOHN U €€ MPUIIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIN BBIOOP Oyaymiei npodeccuu u peanu30oBbIBaTh COOCTBEHHBIE
KM3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYECKOMY OOpa30BaHMIO M CaMOOOpa30BAHUIO HA IMPOTSHKEHUH BCEH JKU3HH;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUH ITPAKTUYECKHUX 3a]1a4 MaTeMaTH4EeCKON HAIIPAaBJIECHHOCTH.



JKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO KOJIOTMUYECKON KYIbTYpPbl, HTOHUMAHUEM BIUSHHS COLUAIBHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE PUPOTHON
U COIMAJILHOM Cpe/Ibl, OCO3HAHUEM TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX TPOoOIeM; OpueHTalue Ha MPUMEHEHHE MaTeMaTHYECKIX 3HAaHUN JUIS
peleH s 3a/1a4 B 00JIaCTH OKPY)KAIOLIEH Cpe/ibl, TNIAHUPOBAHUS IOCTYIKOB M OLICHKH MX BO3MOKHBIX MOCIIEICTBUI I OKPY>KAIOMIEH CPebl.

ILleHHOCTH HAYYHOI'0 IO3HAHMA:

Cc(OPMHPOBAHHOCTBIO MHPOBO33PEHUS], COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U OOIIECTBEHHOM MPAKTUKH,
MIOHMMaHHEM MaTEeMaTUYECKON HayKU Kak c(epbl YeJIOBEYECKOM JesITeIbHOCTH, 3TAOB €€ pa3BUTHS M 3HAUUMOCTH Ui Pa3BUTHSI LIMBUIIU3ALMH;
OBJIAZICHUEM SI3BIKOM MAaTEMaTHMKU M MAaTeMAaTHUYECKOM KyJIbTYpOH KakK CPEACTBOM II0O3HAHUS MHPA; TOTOBHOCTBIKO OCYHIECTBIIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHple  pe3yabTaThl OCBOCHHUS MPOTrpamMMbl  yuyeOHOro mpeamera «MaremaTukay XapaKTepU3yITCs OBJaJIeHUEM
YHUBEPCATbHBIMU HO3ZHAGAMEIbHBIMU OCliCEUAMY, YHUBEPCAIbHIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU, VHUBEPCANbHLIMU pe2YAamUEHbIMU
oelcmeusmu.

1) Vhusepcanvnvlie nosnasamenvmvle Oeticmeus, obecneyusarom @Gopmuposanue 6a306biX KOSHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS
(0csoeHue Memo008 NO3HAHUSL OKPYICAIOWe20 Mupd;, NPUMEHeHUe JIOSUYeCKUX, UCCIe008amelbCKux onepayutl, yMeHuti pabomamv ¢
ungopmayueti).

Ba3oBble JloruyecKue aeiicTBU:

. BBISIBJISITh U XapPaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, MOHSATHH, OTHOIICHHA MEXIY MOHITHIMH,
(GbopMyIIMpPOBaTh ONpeAC/ICHUs] TIOHATHH; YCTaHABIMBATH CYNIECTBEHHBIA MpPHU3HAK KIacCH(HUKAIMKM, OCHOBAHUS JIJII OOOOIICHUS W CpaBHEHUS,
KPUTEPHUH TTPOBOMMOTO aHAIIN3a,

. BOCIIPUHUMATh, (HOPMYIHpPOBATh U MPEOOPa30BHIBATH CYKICHUS: YTBEPIUTEIbHBIE U OTPUIATENbHbIC, CIUHUYHBIC, YaCTHBIC U
o01111e; yCIOBHBIE;

. BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTHUBOpeUHsl B (haKkTax, JaHHBIX, HAOMIOEHUSX U YTBEPKICHUSX;
npeaaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

. JIeNIaTh BBIBOJABI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOUYCHHHA, YMO3AKIIOUYCHHH II0
AHAJIOTHH;



o IPOBOANUTH CAMOCTOSATENIFHO JOKa3aTeNbCTBA MAaTEMaTW4eCKUX YTBEP)KACHUH (MpsMble W OT MPOTHBHOTO), BBICTPAMBAThH
apryMeHTaLuIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHHUS 1 BBHIBOJBI,

. BBIOMpATh croco0 pemeHus yaeOHOH 3aauu (CpaBHUBATh HECKOJBKO BAPHMAHTOB PELICHHUS, BRIOMpPATh HanOoJee MOAXOIAIMINN C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHA:

o MCITIOJIB30BATh BOIIPOCHI KaK MCCIIE0BATEIICKAN HHCTPYMEHT IMO3HAHMST; (DOPMYIHPOBATH BOIIPOCHI, (PUKCHPYIOIIHE TPOTUBOPEUHE,
npoOieMy, yCTaHaBIUBATh KICKOMOE U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APT'YMEHTUPOBAThH CBOIO TTO3UIINIO, MHEHHE;

o MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHMPOBAHHBIA HKCIIEPUMEHT, HCCIIEJOBAHNE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00BEKTa, SIBJICHUS, IIPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBJICHUSMH, ITPOIECCAMHU;

o CaMOCTOSITENTLHO (POPMYIHPOBaTH 000OIIEHUS U BBIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO HAOIOICHNS, NCCIICAOBAHMS, OLICHUBATh
JOCTOBEPHOCTH MOJYYSHHBIX PE3YJIbTATOB, BHIBOJIOB M 0000IICHNUH;

o MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTaTh MPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

o BBISBJIATH 1e(DUIIUTH HH(OPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOIIPOC U ISl PEIICHUS 3a/1a4H;

L BI)I6I/IpaTI> I/IH(i)OpMaHI/IIO N3 HCTOYHHUKOB Ppa3JYHbIX THUIIOB, QAHAJIM3UPOBATH, CUCTEMATU3ZUPOBATL W HHTCPHPCTUPOBATH
MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM MpeacTaBICHUS;

o CTPYKTYPUPOBaTh HH(GOPMAIIHIO, TPEACTABIISTH €€ B pa3IMUHBIX (PopMax, WILTIOCTPUPOBATH TpadUuecK;

. OLIEHHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvivie KOMMYHUKamMugHbvle Oeiicmeust, 06ecnedusaiom chopmupo8aHHoCms COYUATLHBIX HABLIKOG 00VUAIOUUXCS.

Oo0uenne:

. BOCIPUHUMATH U (DOPMYIIMPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSMU U LEISIMH OOIICHHUS; ICHO, TOYHO, TPAaMOTHO BBIPaXaTh

CBOIO TOYKY 3pC€HHA B YCTHBIX U IMCBbMCHHBIX TCKCTaX, 1aBaThb IMOACHCHUA 110 X0y PCIICHHA 3aJa4i, KOMMEHTUPOBATH HO.]'Iy‘IGHHBIfI pezynLTaT;

. B XOJle 00CYXIIeHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXIaeMOil TeMbI, TPOOJIEMBI, pelIaeMoi 3a/ladyd, BbICKA3bIBaTh WJIEH,
HAaI[eJICHHBIE Ha IIOMCK PEIICHHUS; COTIOCTABIISITh CBOH CYXKICHHSI C CY>KJICHUSIMU JIPYTHX YYACTHUKOB JHANIOTa, 0OHAPYKUBATh Pa3IndKe U CXOJCTBO
MTO3UIINI; B KOPPEKTHOU (hopme hopMyaupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS;

° NPEJCTABIATh PE3YNbTaThl PEIICHHs 33aJa4yM, SKCIIEPUMEHTa, HMCCIEJOBAHUS, MPOEKTa; CAMOCTOSTENBHO BBHIOMpaTh Qopmar
BBICTYIIJICHHS C YYETOM 3a]1a4 MPE3CHTAIlMY U OCOOCHHOCTE! ayIUTOPUH.

CoTpyaHn4ecTBO:



o MOHUMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW 1 MHIUBHYAILHON PaOOTHI IPH PEIICHUH YIeOHBIX 3a1a4; IPUHUMATH LE]Tb
COBMECTHOH JIESITEIbHOCTH, TNIAHUPOBATh OPTaHU3ALUI0 COBMECTHOW PabOThI, pacIpeeNaTh BUbI paboT, TOroBapuBaThes, 00CYKIaTh IPOLECC U
pe3ynbTar paboThl; 00001aTh MHEHNST HECKOJIBKUX JIFOJICH;

o y4acTBOBATh B TPYMIIOBBIX (hopMmax paboThl (00CyKaeHUs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U UHBIC); BBIIOIHATH CBOIO YacTh
paboTHl M KOOPAMHUPOBATH CBOU JACHCTBHUS C IPYTUMH WICHAMH KOMaH/Ibl; OLCHUBATh KA4ECTBO CBOETO BKJIA/Ia B OOLIHH MPOIYKT IO KPUTEPHUSIM,
copMyIMPOBAaHHBIM yYaCTHHUKAMU B3aHMOJICHCTBUSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmsus, obecneuusarom Gopmuposanue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCIU.

Camoopranu3anus:

o COCTaBJIATH IUIaH, aJITOPUTM PEIICHHS 331a4H, BHIOUPATh CIIOCOO PEIICHNUS ¢ y4ETOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOW MH(OpMaNny.

CaMOKOHTPOJIb:

o BJIAJICTh HAaBBIKAMH [1O3HABATEJIbHOW peIeKcHH KaK OCO3HAHUS COBEPIIACMBIX JACHCTBUH M MBICIMTEIBHBIX IPOIECCOB, HX
pe3yabTaTOB; BIAAETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MTPOLIEcca U pe3ybTaTa PelIeHns: MaTeMaTHYeCcKOn 3ajiau;

. MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIIEHUH 33]]a4l, BHOCUTh KOPPEKTUBBI B IESATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAlJICHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEH;

° OICHUBATH COOTBCTCTBHUC PpEC3yJibTaTa LCIU U YCIOBHUAM, OOBICHSATH MNPUYIUHBI JOCTHKCHHUA WIW HCAOCTMIKCHHUA PE3YIbTATOB
NesTeIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OLIEHKY MIPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MpsIMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIIEHUN T€OMETPUYECKUX 3a]1a4.

OnepupoBaTh NOHATUAMU: APALIENBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE PaCMoIOKEHUE IPSIMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: ABYIPAHHBIN Yo, TpaHU JBYTPAHHOTO YIja, peOpo ABYIpaHHOIO YIJIa; JUHEWHBIA yroj ABYIPAaHHOTO YIJia;
rpaxycHas Mepa JIBYIPaHHOIO YIJIa.



OHepI/IpOBaTB NOHATUAMU. MHOTI'OI'PAHHUK, BLIHYKHBIﬁ u HeBbIHyKHBIﬁ MHOI'OIpaHHUK, 3JCMCHTBI MHOI'OIpaHHHUKA, HpaBI/IJIBHBII;’I
MHOTI'OI'paHHUK.

Pacrio3naBaTh OCHOBHBIC BH/IbI MHOTOTPAaHHUKOB (MUPaMUIa; IPU3Ma, MPSMOYTOIBHBIN MapajuieNienune/, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BEIOUPast OCHOBAHUS [T KJIacCCU(DUKAIIUMK (BBITYKJIBIE U HEBBITYKJIbIE MHOTOTPAHHUKH; TIPABUIIbHBIC
MHOTOT'PaHHHKH; TIPSIMBbIC X HAKJIOHHBIC [TPU3MBI, TIAPAJLICIICIIHIIC/IbI).

OmnepupoBaTh NOHATHAMH: CEKYIIasi TNIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOCHHS CEYCHUH, UCTIONB3YS METO]I CIIEIOB.

CTpouTh ceueHHs MHOTOTPAaHHUKOB METO/IOM CJIE/IOB, BBITIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHH3Y.

Pemarsn 3aa4u Ha HaXO0XJACHUC N'COMCTPUUCCKHUX BCIMYHH 110 06pa3uaM WK aJIrOpuT™MaM, MMPpUMCEHAA U3BECCTHBIC aHATTUTUICCKUC METO/IbI
IIprU pCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3ada4d Ha BBIYHUCJICHUC paCCTO?[HI/Iﬁ MCKAY ABYMsS TOYKAMH, OT TOYKH 10 HpﬂMOI;'I, OT TOYKH OO
IJIOCKOCTH, MCIKAY CKPCHIUBAOIIUMUCA ITPAMBIMHU.

PemaTp 3a1aun Ha HaXOXK/IEHHE T€OMETPUIECKUX BEIWYHMH MO 00pa3liaM Wi alrOpUTMaM, IPUMEHSST N3BECTHBIC aHATUTHYECKUE METOIbI
NIPY PEIICHUU CTAaHJAPTHBIX MaTeMAaTHYECKUX 33]]a4 HA BEIYMCIICHNE YTIIOB MEXK/y CKPEIINBAOIIMMHCS TPSIMBIMU, MEXY TPSIMOH U IMIIOCKOCTHIO,
MEKIY IIOCKOCTSIMHU, IBYTPaHHBIX YTJIOB.

Bbrumciste 00bEMBI U III0IIAAN TOBEPXHOCTE MHOTOIPAaHHUKOB (TIpH3Ma, MUpaMH/a) ¢ TPUMEHEHUEM (OPMYJI; BEIYUCISATH COOTHOIICHHS
MEXy IUIOIIAIIMH MTOBEPXHOCTEH, 00bEMaMu TTOI00HBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTI) MOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBE,; HCHTP, OCh U IMJIIOCKOCTh CUMMETPHUH; ICHTP, OCh U IIJIOCKOCTh CUMMETPUU q)HprI)I.

W3Bnekarb, npeoOpazoBbIBaTh U UHTEPIPETUPOBATH HH(POPMALIMIO O TPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha
yepTexax U pPUCYHKAX.

[MpumensaTe reomerpudeckue (axKThl U PEIICHUS CTEPEOMETPUYECKUX 33/ad, MPEAIONaraloliuX HECKOJIBKO IIaroB PEUICHUs, €CIH
YCJIOBUSI TPUMEHEHUS 3a]1aHbI B SIBHOH (hopMme.

[MpumeHsATH poCTEHIINe MPOrPaAMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IPH PELICHUHN CTEPEOMETPUIYECKUX 3a7ay.

[MpuBOomUTH MpHUMEpPH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE W KU3HHU, pacllO3HAaBaTh IPOSBICHUE 3aKOHOB T'€OMETPUHU B
HCKYCCTBE.

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha MPAKTHKE: aHAJIM3UPOBATH PCAJIBHBIC CUTyallu U IPUMCHATD U3YUCHHBIC ITIOHATUSA B IIPOLCCCC IMOUCKA
pelIeHHs] MaTeMaTHIeCK! chOPMYIHUPOBAHHOMN TPOOIEMBI, MOJCIHPOBAThH PeallbHbIC CHTYAIUH Ha SI3bIKE T€OMETPUH, UCCIIE0BATh MIOCTPOCHHBIC
MOJIENU C MCIOJIb30BaHIEM T'eOMETPUYECKHX TOHATHI U TEOpEM, allapara ajireOpbl; peniaTh MPakTUUECKHUE 3a/1a9H, CBS3aHHBIC C HaXOXKICHUEM
reOMETPUYECKHX BEITUYHH.



11 KUIIACC

OnepupoBaTb NOHATUSAMHU: IWJIMHIAPUYECKAs IIOBEPXHOCTb, OOpa3yolllMe LHUIMHAPUYECKON IIOBEPXHOCTH; IWIMHIP; KOHUYECKas
[TOBEPXHOCTh, 00pa3yIOIINe KOHUYECKOH MIOBEPXHOCTH, KOHYC; chepruecKas IIOBEPXHOCTb.

PacniosnaBath Tena BpaieHus (MUIHHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHUS TEI BPAIICHHUS.

KnaccuuiupoBars B3auMHOE PacoaokeHne chepsl U IIIOCKOCTH.

OmnepupoBaTh MOHATUSIMH: IIIAPOBOI CETMEHT, OCHOBAHUE CErMEHTA, BLICOTA CETMEHTA; IIIAPOBO#i CII0M, OCHOBAHHE IIAPOBOTO CIIOSI, BBICOTA
IIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Boeraucinsate 00BEMBI U TUIOIIA U TIOBEPXHOCTEH TEJ BPAIICHHSI, TEOMETPHYCCKHUX TEJI C IPUMEHEHUEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHHK, BIIMCAHHBIHN B Cepy U ONMMCAHHBINA OKOJIO cepsl; cdepa, BMcaHHAs B MHOTOTPAaHHUK WIIH TEJIO
BpaIlCHHS.

BBIUUCIIATE COOTHOIIIEHUS] MEXKTY TIJIONIAIIMH TOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEI.

N300pakaTh nu3ydaemMbie GUTYPHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HUHCTPYMEHTOB.

BhINONHATE (BBIHOCHBIC) TUIOCKHE YEPTEIKU U3 PHCYHKOB MPOCTBHIX OOBEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTHh CCUCHHUS Tell
BpAILEHUS.

W3Bnekarb, HHTEPIPETUPOBATH M MPEOOPa30BbIBATh HH(OPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEACTaBICHHYIO Ha
yepTexkax U pPUCYHKAX.

OrnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBUS CJIOXKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpA Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMH OHU
00/1a7a10T.

[TpuMeHsATh MPaBUIIO MapasUIeyIeUuIe 1a.

OnepupoBaTh MOHATUSIMH: JCKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MeX1y BEKTOPaMH, CKaJIIPHOE MPOU3BEICHHE BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI.

HaxoauTts cyMMy BEKTOPOB U MPOU3BEICHIE BEKTOPA HA YHCIIO, YTOJ MEXKAY BEKTOPAMHU, CKaISIPHOE MTPOU3BEICHHE, PACKIIaIbIBATh BEKTOP
10 IByM HEKOJUTHHEAPHBIM BEKTOPAM.

3agaBarh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.



[IpumensTe reomerpuueckue (BaxkThl UIS PELICHUS CTEPEOMETPHUYECKUX 33/ad, MPEINOIararolliX HECKOJbKO IIaroB peHIeHUs, eciu
YCIIOBHSI TPUMEHEHHS 3a]IaHbl B SIBHOM (opMme.

Pemats npocrelinme reoMeTpuuecKue 3a1a4l Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTIO METO/A.

Pemrate 3a1aun Ha 10KA3aTEIHCTBO MATEMAaTHUECKUX OTHOLICHUN U HAXOXK/IEHUE T€OMETPHUECKUX BEJIMYMH 110 00pa3aM Wid ajJropuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI ITPU PELICHUN CTAaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[TpuMeHATH pocTelre MPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN CTEPEOMETPUYECKHUX 3a1a4.

[TpuBoIUTE NpUMEpPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE M KU3HHU, PACIIO3HABATH IPOSBICHHE 3aKOHOB I'€OMETPUH B
UCKYCCTBE.

[IpumeHsTH NoNMy4YeHHbIE 3HAaHUSI Ha IPAKTUKE: aHAJIM3UPOBATh pealibHbIE CUTYAllUU U IPUMEHSATh U3yUYEHHBIE IOHSTHSI B IIPOLIECCE MTOUCKA
peleHusI MaTeMaTHYecKH CPOPMYIMPOBAHHON MPOOIEMBI, MOJCITUPOBATh peallbHbIe CUTYAIH HA SA3bIKE TEOMETPUH, HCCIIEJOBATH MOCTPOCHHEIE
MOJIENIN C MCIIOJIb30BAaHUEM I'€OMETPHYECKUX TOHSATHI M TEOpEM, ammapara ajareOpsl; pemaTh MPaKTUYECKHe 3a/1a49H, CBI3aHHbIC C HAXOXKICHUEM
ICOMCTPHUUCCKHX BCIIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KontposbHbie (pponbie)
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypebi
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [lepneHIMKyYISIPHOCTD NPSAMBIX U IIIOCKOCTEN 12
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1
5 MHororpanHuK# 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTIIbI 1
OBULIEE KOJIMYECTBO YACOB 110 IPOTPAMME 68 5




11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3/iejioB M TeM MPOrPaMMBbI KounTpoabHubie (ungponeie)
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcsbl

1 Temna BpameHus 12

2 OOBEMBI TET 5 1

3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUs 3HAHUN 7 1
OBUHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 34 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunuyecTBo DJIeKTPOHHbIE
Ne i/ Tema ypoka 1acop ILnan. dDakrT. unpponbie
oOpa3oBaTe/ibHbIE
Bcero aAara aar
pecypcsl
OcHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INOCKOCTbh, TpocTpancTBo. [IpaBuia
1 n300pakeHNs Ha pUCYHKAX: H300paKeHUs 1 04.09.
TUIOCKOCTEH, MapajIeIbHBIX TPSAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
) [TonsiTHs: mepeceKarourecs MmI0CKOCTH, 1 05.09.
niepeceKaroInecs npsmast ¥ TNIOCKOCTh
3 [TonsTHS: Eepecekarolecs MIOCKOCTH, 1 11.09.
nepeceKaroIuecs npsimast v IIoCKoCTh
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha 1 12.09.
MPOEKIIMOHHBIX YepTeKax
5 HauanbHbie cBeieHus 0 KyOe v mupaMue, ux 1 18.09
pas3BeépTKH U Mojenn. CedeHns MHOTOTPAaHHHUKOB T
5 HauanbHble cBefieHHs 0 KyOe U mUpaMuje, ux 1 19.09
pa3BEPTKU U MozenH. CedeHrss MHOTOIpaHHUKOB e
[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHHUU
7 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUHU U 1 25.09.

CIICACTBHUA U3 HUX




[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU U 26.09.
CJIEJICTBUS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUU U 02.10..
CJICJICTBUS U3 HUX
[TonsiTrie 06 akCMOMaTHYECKOM MOCTPOSHUU
10 CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U 03.10.
CJICJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbix B
11 MIPOCTPAHCTBE: MepeceKaronuecs, 09.10.
napasuieIbHbIe U CKPEIIMBAOIINECS PSIMbIE
[TapanmiensHOCTh MPSMBIX U IJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajlIebHbIE PSIMbIE B 10.10.
MPOCTPAHCTBE; MAPATUIETFHOCTD TPEX MPSAMBIX
[TapamienbHOCTh MPSMBIX U IIOCKOCTEH B
13 npoctpancTse: [lapamiensHOCTh MPSAMO U 16.10.
TIOCKOCTH
14 VYrael ¢ cOHanpaBIE€HHBIMA CTOPOHAMM 17.10.
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 23.10.
16 Yron Mexay MpsSMBIMU B IPOCTPAHCTBE 24.10.
[TapaninenbHOCTH MIOCKOCTEN: MapaielbHbIe
17 07.11.
TUIOCKOCTH
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH 08.11.
19 [Ipocreiitme mpocTpaHCTBEHHBIE PUTYPHI HA 13.11
TUIOCKOCTH: TeTpadip, KyO, mapaenenume] o
20 [Toctpoenue ceuenuit 14.11.
21 [TocTpoenue ceueHuit 20.11.




KonTponpHas padora o Teme "IIpsimbie

22 MJIOCKOCTH B TIpocTpaHcTBe. [lapannenbHoCTh 21.11.
MPSAMBIX U IIOCKOCTEH"

93 [IepnieHAUKYIAPHOCTD NPSAMOU U IJIOCKOCTH: 2711
HEPIICHANKYIISIPHBIE MPAMbIE B IPOCTPAHCTBE o
[IpsiMbIe mapasienbHbIC U IEPIEHANKYIISIPHBIE K

24 28.11.
ILIOCKOCTH
[Tpsimble mapanieabHble U NepHeHANKYISIPHBIE K

25 04.12.
ILIOCKOCTH
IIpusnak nepneHIuKyISIPHOCTH IPSIMOU U

26 P P yop P 05.12.
IUIOCKOCTH
IIpu3Hak neprneHaUuKYISIPHOCTH IPSIMOHA U

27 P P yIp P 11.12,
ILIOCKOCTH
Teopema o IpsAMOH TIEPIIEHANKYIIPHON

28 P P P yup 12.12.
IIOCKOCTH
Teopema o IpsAMOH TIEPIIEHANKYIIIPHON

29 P P P yop 18.12.
IUIOCKOCTH
Teopema o npsIMol IEpHECHIUKYIIIPHON

30 P P P yIp 19.12,
IIOCKOCTH
[TeprieHIUKYIISIp ¥ HAKIIOHHBIC: PACCTOSTHUE OT

31 TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 25.12.
IUIOCKOCTH
[TeprieHIUKYIISIp ¥ HAKIIOHHBIC: PACCTOSTHUE OT

32 TOYKH JIO IJIOCKOCTH, PACCTOSTHHAE OT MPSAMOM JI0 26.12.
IUIOCKOCTH
[TepnieHnuKymsip ¥ HAKIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 TFIOCKOCTH, PACCTOSIHUE OT MPSMOH 10 10.01

IIJIOCKOCTH




[lepnieHiuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT MPSMOH 10 11.01.
IUIOCKOCTH
VYTBl B IPOCTPAHCTBE: YTOJI MEXIY IPSIMOM U

35 15.01.
IUIOCKOCTBIO

36 JByrpaHHbI{ yroJ, JUHEHHBIA Yol 16.01.
JIBYIPaHHOI'O yIiia

37 JIByrpaHHbIi yroJi, TMHEHHBIN yroi 99 01
JIBYIPaHHOI'O yIiia

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IIPU3HAK 23.01.
NEePIEHINKYIIIPHOCTH ABYX IIOCKOCTEH

39 [TepnieHANKYIAPHOCTD MIOCKOCTEN: PU3HAK 99.01.
HEePIEHIUKYIAPHOCTH JABYX IIIOCKOCTEH

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEMN: IPU3HAK 30.0L.
HEePIEHINKYIIPHOCTH JABYX IIIOCKOCTEMN

41 Teopema o Tpéx nepneHAUKYIIpax 05.02.

42 Teopema o0 Tpéx neprneHaAuKyIsIpax 06.02.

43 Teopema o TpEX MepHEHAUKYIAPAX 12.02.
KonrtponbHas pabora no remam

44 "IleprieHIUKYJIAPHOCTD MPSMBIX U IJIOCKOCTER" 13.02.
1 "YTIBI MEXAY OPSIMBIMU U TUIOCKOCTAMHU"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIE HJIEMEHTHI

45 MHOT'OTPaHHMKA, BBIITYKJIBIE U HEBBITYKIIbIE 19.02
MHOT'OT'pPaHHHUKH; pa3BEPTKa MHOTOIpaHHHUKA
[Tpu3ma: N-yrompHast pu3Ma; rpaHu |

46 OCHOBAHHUS IPU3MBI; IPsIMAst U HAKJIOHHAsS 90.02.

pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTh
IIPU3MBI




47

[Tapamienenunen, IpsIMOYTrOJIbHbBIN
napaiesienumne]] U ero CBOMCTBa

26.02.

48

IInpamua: N-yrojapHas nUpaMuIa, IpaHy U
OCHOBaHME HUPAMHJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTb NTUPAMU/IbI; IPABWIIBHAS U
yCcedyE€HHas MUpPaMHUAA

27.02.

49

[IpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSTHE
IMPaBUJIBHOI'O MHOT'OI'paHHUKA, ITpaBHUJIbHAsA
pu3Ma 1 npaBuJibHasd NUupaMuaa, rpaBujibHasA
TpeyroJibHasi IMpaMKIa U MPaBUIIbHBIN
TeTpa’ap; Kyo

04.03.

50

51

52

53

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’3p, 10AEKadIp U
UKOCa’Ip.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OJIEMEHTBI CUMMCTpPUH B ITUpaMUiax,
napamicicnmieaax, nmpaBUJIbHBIX
MHOTI'OIrpaHHHUKax

Brluucnenue 31eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHaiu, yribl

[Tnomaas 60KOBOI MOBEPXHOCTH H ITOJTHOM
MOBEPXHOCTHU MPSMOI NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTU
IIPSIMOM TIPU3MBI

05.03.

11.03.

12.03.

18.03.

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU IIPABUIILHOW MMUPaMUIBI, TEOpEMaA
0 TUTOIIAN OOKOBOM MOBEPXHOCTH yCCUEHHON
ApaMUbI

19.03.




KontponbHast pabora o Teme

55 1 01.04.
"MHororpaHHuku"
56 [onsarue 06 06bEMeE 1 02.04.
57 O0BEM TUpamMu bl 1 08.04.
58 O0BEM TUpaMHUTBI 1 09.04.
59 O0BEM TUpamMu bl 1 15.04.
60 O0BEM TUpaMHUTBI 1 16.04.
61 O0BEM TPU3MBI 1 22.04.
62 O0bEM TpU3MBI 1 23.04.
63 O0BEM TPU3MBI 1 29.04.
64 Kontponbnas pa6"0Ta 1o Teme "O0bEMBI 1 30.04.
MHOTOTPaHHUKOB
65 HOBTOPGHI/IG, 00001enne CI/I(iTeMaTI/ISaHI/IH 1 06.05.
3Hanuid. [TocTpoeHne ceueHnii B MHOTOTpAaHHHUKE
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
3HaHUH. BeI4KCIIeHHE PACCTOSTHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOUYKHU J0 NMPSMOM, OT TOUKHU 1 13.05.
JI0 TITIOCKOCTH, MKy CKPEIIHBAFOIIIHMHUCS
PSIMBIMHU
67 Wrorosast KoHTpOJbHAS paboTa 1 14.05.
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
3HaHUW. BeIuncClieHUE yIiioB: MEXIY
68 CKPEIINBAIOIIUMHUCS MIPSIMBIMU, MEKY MPSMOM 1 22.05.
U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YTIIOB
MEXy TNIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KosaunuyecTBo DJIeKTPOHHbIE
Ne 4acoB Ilaan. dDakKrT. uudposbie
Tema ypoka
n/n aaTa aara oOpa3oBaTe/ibHbIE
Bcero
pecypcsbl

1 Cdepa u map: HeHTp, paanyc, TUaMeTp; IUIOIIalb 1

MOBEPXHOCTHU CEpPbI
5 BsanmMHuoe pacronoxxenue cepsl U TIOCKOCTH; 1

KacaTesbHas IJI0CKOCTh K cdepe; miomaab chepsl
3 N3obpakenue cepsbl, mapa Ha IIOCKOCTH. 1

Ceuenus mapa

[{unuHapuyeckas MoBEpPXHOCTb, 00pa3yoIne
4 HUJIUHAPUYECKOU TOBEPXHOCTH, OCh 1

HAJTUHIPUYECKON MMOBEPXHOCTH

[{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTb,
5 o0pa3yroias U 0ch; IIOMaas OOKOBOM U MOTHOM 1

MOBEPXHOCTHU

N306paxkenne nunuHapa Ha miaockoctu. Pazéprka
6 nunuHApa. CedeHus MUIMHIPA (TUTIOCKOCTHIO, 1

napajuieIbHON WK NEePHEeHANKYISIPHONR OCH

HUAJTUHIPA)

Konnueckast moBepXHOCTh, 00pa3yroIue
7 KOHHYECKOW ITOBEPXHOCTH, OCh M BEPIINHA 1

KOHUYECKOW MOBEPXHOCTH
3 Konyc: ocHOBaHMe U BepiinHa, 00pa3yromas u oCh; 1

TJI0IA (b OOKOBOM M IMOJTHOM MOBEPXHOCTH




Yceu€HHBIN KOHYC: 00pa3yoire U BBICOTA,

o OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o0paxenue koHyca Ha MIIOCKOCTH. Pa3BépTka

10 koHyca. CeyeHust KoHyca (IIOCKOCThIO,
napajuieJIbHON OCHOBAHMIO, U TNIOCKOCTHIO,
IIPOXOJAIIEH Yepe3 BEPIINHY)

11 KoMOuHamumst e BparieHus 1 MHOTOI'PaHHUKOB

12 MHororpaHHuK, ONMcaHHbIN 0koJ0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK UJU B TEJIO BPAIICHUS

13 [Tonsite 06 00bpéMe. OCHOBHBIE CBOMCTBa 00BEMOB
Ten

14 O0béM nMIMHIpa, KOHYCa

15 O0BéM mIapa U TIoImaah chepbl
[Tono6ubie Tena B mpoctpaHcTBe. COOTHOLIECHUS

16 MEXY TJIOMIAISIMUA TOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TEN

17 KonrtponsHas padora o remam "Tena Bparienus"
u "O6bemsl Ten"

18 BekTop Ha IMII0CKOCTH U B IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YHCIIO

91 Paznoxxenue BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuio mapamienenumnena

99 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMHU
[IpstmoyronbHas cucTemMa KOOpAWHAT B

23 npoctpancTBe. Koopaunaate! BekTopa. [Ipocreiimme

3a/1auyu B KOOPJMHATAX




VYron mexy BekTopamu. CKasipHOE

24 MIPOU3BEIEHNE BEKTOPOB 1

o5 Brrurcnenue yriioB Mex 1y MpsiMbIMHA U 1
TUIOCKOCTSIMU

26 KoopannaTHO-BEKTOPHBIN METO/ MIPH pEIICHUN 1
FeOMETPUUECKUX 3aja4

97 KonTtponsHas padora no teme "BekTops! u 1
KOOPJMHATHI B MpOCTpaHcTBE"
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

28 3HaHuil. OCHOBHBIE (UTYPHI, (PAKThI, TEOPEMBI 1
Kypca IJITaHUMETPUN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aus

29 3HaHuii. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJITaHUMETPUN
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHS

30 3HaHUU. 3a/1a4M TUIAHUMETPUU U METOBI UX 1
peLeHus
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS

31 3HaHMN. 3a/1a4M JIAHUMETPUHU U METOBI UX 1
pelLeHus
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATHU3AIIHS

32 3HaHWi. OCHOBHBIC GUTYPHI, (GAKTHI, TEOPEMBI 1
Kypca CTepeoOMETPHH

33 Wrorosast KoHTpOJIbHAS paboTa 1

34 [ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS 1
3HAHUM

OBLIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






