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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOro ypoBHs il 00ydarouuxcs
10 —11 wmaccoB pa3pabortana Ha ocHOoBe DemepanbHOr0 TOCYAApPCTBEHHOTO 00Pa30BATEIBHOTO
CTaHJapTa CpeAHEro oOIuero odpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUM,
NOpeIbsBIAEMbIX K MaT€MaTHUYE€CKOMY OOpa30BaHUIO, U TPAAUIMN POCCUIICKOrOo 0O0pa3oBaHUS.
Peanuzanmst  mporpamMmbl  oOecrieUMBAET — OBJIAJICHHE  KIIOYEBBIMM  KOMIIETEHIUSMH,
COCTAaBJISIONIMMH OCHOBY JJIi CAaMOpPAa3BUTHUS U HENPEPBIBHOIO OOpa3oBaHMs, LEIOCTHOCTh
O0LIEKYIBTYPHOT' 0, INYHOCTHOT'O U NMO3HABATEIbHOTO PA3BUTHUS JIMYHOCTU O0YUAIOIINXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueOHOro Kypca TE€OMETPHH Ha YPOBHE CpeAHero oomero obOpa3oBaHus
o0yCJIOBJIeHAa MPAKTHYECKOM 3HAYMMOCTBIO METAlpeIMETHbIX W MPEAMETHBIX pe3yJIbTaTOB
OoOy4eHHs] TEOMETPUU B HAIPABJICHUU JUYHOCTHOIO Pa3BUTUA OOydaronmxcs, GopMHpOBaAHUS
(GYHKIIMOHAIBHOW MaTEMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JPYruX Y4YEOHBIX JUCIUTIINH.
Pa3Butne y o0OyyaromMXcs MNpaBUIBHBIX MPEACTABICHUM O CYIIHOCTH W IPOUCXOXKIECHUU
reOMETPUYECKUX aOCTpaKIMi, COOTHOUIEHUU PEATbHOTO U HACATIbHOI0, XapaKTepe OTPaKEeHHUs
MaTEMaTUYECKON HAyKOH SIBIEHUU U MPOIIECCOB PEATLHOIO MHUpA, MECTE€ T'€OMETPUU B CUCTEME
HAyK WU pOJM MATEMAaTUYECKOrO0 MOJICIMPOBAHMS B HAYYHOM I[IO3HAHUU U B TMPAKTHKE
CcocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyyallUXCs, a TaKXKe KadecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIECTBE.

['eomerpusi sBiseTcs ONHMM K3 0a30BbIX MPEIMETOB Ha YPOBHE CPEIHEro OOILEero
0o0pa3oBaHMsI, TaK Kak OOECHEYMBAET BO3MOXKHOCTh HM3yY€HHUS KaK JIHUCUUIUIMH ECTECTBEHHO-
Hay4YHOU HANpPaBJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornyeckoe MbIlUIEHUE, (POPMUPYEMOE TMPU H3YYEHUU OOYHAIONIMMUCS TOHSTUHHBIX
OCHOB TE€OMETPUU M TOCTPOCHUHU IIETMOYKHU JIOTHYECKUX YTBEPKICHUNW B XOAC PEIICHHUS
Ir€OMETPUYECKUX 3aJa4, YMEHUE BBIABUTaTbh M OIPOBEPraTh THMIIOTE3bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCS TIPU PELIEHUM 3aJlay €CTECTBEHHO-HAYYHOrO IMKJIa, B YacCTHOCTU U3 Kypca
1716370978

YMeHre OpUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NEeSATENbHOCTH YenoBeka. OpueHTanusl 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLMANIBHOrO OBITHS, (POpMa OTPAKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBHE YCHEIIHOTIO
MO3HAHUS u aKTUBHOTO npeoOpa3zoBaHus JEHCTBUTEIBHOCTH. OmnepupoBanue
IPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSAET pa3HbIC BUABI YUEOHON M TPYIOBOM JESITEIBHOCTH,
ABIISIETCSI OJHUM W3 NPO(EeCCHOHATBHO BaXXHBIX KadecTB, [O3TOMY akTyalbHa 3ajaya
(dopMupoBaHus y 00y4arOIIMXCS MPOCTPAHCTBEHHOTO MBILUIEHUS KaK pa3HOBUAHOCTH 00pa3HOro
MBIIIJIEHUS — CYIIIECTBEHHOTO KOMIIOHEHTAa B MOJTOTOBKE K MPAKTUYECKOW AESITEIBHOCTU IO
MHOTHM HaIpPaBICHUSM.

[{ems ocBOCHMS TIporpaMmMbl yaeOHOTO Kypca «[ eomeTpusi» Ha 6a30BOM YpOBHE OOYUCHHS —
o011e00pa3oBaTeibHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOydYalolUXcs dYepe3 obecredeHue
BO3MOKHOCTH TPUOOPETEHHSI U HCIOJIb30BAHUSA CUCTEMATUYECKUX T'€OMETPUUYECKUX 3HAHUN U
JIeUCTBUM, CIeM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOIOJDKEHUST 00pa3oBaHus 1Mo
CHEUATbHOCTSAM, HE CBSI3aHHBIM C MPUKIIAJHBIM UCIIOJb30BAHUEM I'€OMETPHH.



[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHa3HauEHa JUIsl O0y4aroIINXCs CpeHen
IIIKOJIBI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYJHEHUH HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusa. Takum o0Opa3om, oOydaromuecsi Ha 0a30BOM YpOBHE JOJKHBI OCBOHUTH OOIIUE
MaTEeMaTUICCKUE YMEHHMS, CBSI3aHHBIC CO CICIM(PUKONH TeOMETPHH U HEOOXOIUMBIE JIJISl )KU3HU B
coBpeMeHHOM obiiectBe. Kpome 3Toro, oHM MMEIOT BO3MOKHOCTb M3YyYUTh T'€OMETPHUIO Oojee
rIyOOKO, €Clii B JlaJbHEUIIEeM BO3HUKHET HEOOXOJAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
po(eCCUOHATILHOM AESITEIbHOCTH.

JlocTiKeHre 1Eenu OCBOCHUS MPOTrpaMMbl 00ECIIEUMBAETCS PEIICHUEM COOTBETCTBYIOIIUX
3anau. [IpuopureTHbIMU 3a7auamMu OcBOeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBJISIFOTCS:

e (opmMupoBaHHE TPENCTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYphl |

OCO3HaHME €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe TMpeACTaBIECHUS O MHOTOTPAHHMKAX M TeJaxX BpaIleHUS Kak o
BOKHEHIITNX MATEMATHYECKUX MOJIEIISNX, MO3BOJISIONINX OMUCHIBATh W HM3ydaTh Pa3HbIC
SIBJICHUS] OKPY>KaIOIIEr0 MUPAa;

e (opmupoBaHre ymMeHHUS paclio3HaBaTh Ha 4YepTeXaxX, MOJEISAX U B peaIbHOM MHUpPE
MHOTOTPAaHHUKH U TeJla BPAIICHMUS;

e OBJQJCHHE METOJAaMU pEIICHHWs] 3a7a4 Ha T[OCTPOSHUS Ha  H300paKECHUAX
IPOCTPAHCTBEHHBIX PUTyp;

e (opmupoBaHHe yMeHHS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMHU O MHOTOIPAaHHHKAX M
Tenax BpaIIeHUSI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJQJCHUE AJITOPUTMAMH PEIIECHUS OCHOBHBIX THIIOB 3aaad; (opMUpOBaHUE yMEHUS
MPOBOJWTh  HECJOXKHBIC  JIOKA3aTENIbHbIC  PacCyX JAEHUSA B  XOJ€  pellieHus
CTEpEOMETPUUECKHUX 3a/1a4 U 33J1a4 C MPAKTUUYECKUM COJIEP)KAHUEM;

e pa3BUTHE  HHTEJUICKTYaJIbHBIX M  TBOPUYECKUX  CIIOCOOHOCTEH  OOydaromuxcs,
M03HABATEILHON aKTUBHOCTH, UCCIICIOBATEIHCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opmupoBaHue (HYHKIIMOHATHLHONH T'PAMOTHOCTH, PEJICBAHTHOW TEOMETPHH: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHITHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYAIlMSAX WU TPU U3YYCHUH JPYTUX Yy4eOHBIX MPEIMETOB,
MPOSIBJICHHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpOBAaTh WX HA S3BIKE
rCOMETPUU W  CO3/1aBaTh TI'C€OMETPUYECKHE MOJICTH, MPUMEHSATh OCBOCHHBIN
reOMETPUYECKUN  ammapaT Ui pelieHUs  MPaKTUKO-OPMEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH TIOJYUYCHHBIE PE3yIbTATHI.

OTaMYuTEeTLHON 0COOCHHOCTHIO MTPOTPAMMBI SIBJIICTCSI BKITIOYEHUE B KypC CTEPEOMETPHUH B
HayvaJjie ero M3y4eHus 3ajJlay, periaeMbiX Ha YPOBHE MHTYUTUBHOTO MO3HAHUS, U ONpPeneNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BHUTHIO JIOTHYECKOTO MU
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTUMYJIHUPYET TMPOTEKAHWE WHTYUTHBHBIX IPOIIECCOB,
MOTHBUPYET K aJbHEHIIEMY N3yUEHHUIO TIPEAMETA.

[Ipeanourenue OTHAETCS HArISIHO-KOHCTPYKTMBHOMY MeETONYy OOydYeHHs, TO €eCTh
TEOPETUYECKUE 3HAHHS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TPAKTUYECKOM
NEATENbHOCTA. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN y ydYalmuxcsi B  Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PEIICHUs 3a/a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3nanue obOpasza MPOBOJUTCS C



OIOpPOM Ha HAIJIIHOCTb, @ ONEPUPOBAHUE 00pPa30M — B YCJIOBHSIX OTBJICUEHMS OT HAIJIAIHOCTH,
MBICIIEHHOT'O U3MEHEHHUS €r0 UCXOAHOTO COJIepP KaHMUS.

OcHoBHBIE  comepxkarenbHble JuHHM  Kypca «l'eomerpum» B 10-11  knaccax:
«MHuororpanHuKn», «lIpsiMble U MIOCKOCTH B MPOCTpPAHCTBE», «Tema BpameHus», «BeKTopel u
KOOpJIMHATHI B IPOCTPAHCTBE». DOpMUpOBaHUE JTOTUYECKUX YMEHUN pacTpeIeNiIeTcsl He TOJIbKO
[0 COJEp)KaTElIbHBIM JIMHUSAM, HO W TO TofaM OOy4YeHHs Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IMPEAMETHBIM pe3yjbTaTaM OCBOCHHUS
paboueil mporpamMmsl, pacrpeaeIEHHbIM 110 Toj1aM 00y4eHHsI, CTPYKTYPUPOBAHO TaAKUM 00pa3oM,
9TOOBl  OBNAJICHHE  TEOMETPUYECKHMMH  MOHSATHSIMH WM HAaBBIKAMH  OCYIIECTBISIOCH
MOCTIEIOBATEIbHO U TIOCTYMATENbHO, C COOJIOACHHEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE€ 3HAHUS BKIIIOYAJIMCh B OOIIYIO CUCTEMY M€OMETPUUYECKHUX MPEICTABICHUN 00yUYalomnXCs,
paciupsis ¥ yriayOssis e€, o0pa3ysi IpOYHbIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha uzyuyenne reomerpuun orBoautcst 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCEro 3a ABa rojaa ooyudenus - 102 yueOHbIX yaca.
COJIEP/ KAHUE YYUEBHOI'O KYPCA

10 KJIACC

IIpsiMmble M VIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEpEOMETpPUU. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. [loHsATHE
00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

B3anMmHOe pacnosiokeHHE IPSMBIX B IIPOCTPAHCTBE: NEPECEKAIOLIMECS, MMAPAJUICIIbHBIE U
cKpemuBaromuecss mnpsMble. [lapamensHOCTP NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajulelIbHbIE IPSAMBIE B IPOCTPAHCTBE, NAPAUIEIBHOCTh TPEX IPSAMBIX; MapaJUIEIbHOCTH
IPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY NPSIMBIMHA B
npoctpancTBe.  llapamnenbHOCTH  IUIOCKOCTEW:  MapajuleldbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuIeNbHbIX MI0ckocTel. ITpocreiine npocTpaHcTBEHHbIE (PUTYPBI HA IJIOCKOCTH: TETPA’Ip,
KyO, mapasuiesenumnes; IoCTpPOeHUE CEUECHU.

IleprieHIUKYJISIPHOCTD IPSIMOM U TUIOCKOCTH: NEPIIEHAUKYIISIPHBIE NIPSIMBIE B IPOCTPAHCTBE,
IIpsIMBIE TApAJUIEIbHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH, INPU3HAK IEPIEHINUKYJISPHOCTH
IpAMOM M IUIOCKOCTH, TeOpeMa O IMpsAMON IEPIEHAUKYJIAPHOU IUIOCKOCTH. YIUIbI B
IIPOCTPAHCTBE: YIroJd MEXAY MNPsAMOM M IUIOCKOCTBIO; IBYIPaHHBIA Yroji, JIMHEWHBIM Yroll
NBYrpaHHoOro yria. lIlepneHaukynsp M HaKJIOHHBIE: PACCTOSHHE OT TOYKM 10 IUIOCKOCTH,
paccTosHuE OT MPSIMOM 710 TIOCKOCTH, MPOEKIHA (PUTYpHI HA TIOCKOCTh. [leprnenanKyaspHOCTh
IUIOCKOCTEM: TPU3HAK  IEPIEHIMKYJISIPHOCTH  JBYX IUIOCKOCTEHM. Teopema o0  TpEX
NEPIEHAUKYIIAPaAX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yrogpHas mpusma; I'paHd U OCHOBAHUSA
OpyU3Mbl; TpsMas M HAKJIOHHAas NpU3Mbl; OOKOBas M TOJHAS IOBEPXHOCTb IPU3MBIL.



[Tapayutenenunen, npsAMOYTOJIBHBIN NapajuleNenuien u ero csorcrea. [Iupamuma: n-yrospHas
nmupamMuia, TPaHW W OCHOBAaHWE THUPAMUAbI;, OOKOBas W TOJIHAS MOBEPXHOCTh MHUPAMHU/IBI;
MpaBWIbHAS W YCEUEHHAs NUpaMuAa. OIJIEMEHThl MNpU3Mbl M nupamMuibl. lIpaBunbHbIE
MHOTOTPAHHUKU: TOHSATHUE MPABUIBHOTO MHOTOIPaHHMKA; MpaBUJIbHAS MpU3Ma W IpPaBUIbHAS
MUpaMK/Ia; MPaBWIbHAS TPEYTroibHAs MUPAMUIA U MIPAaBUIIBHBIN TeTpasp; kyO. [Ipencrasnenue o
PaBUJIbHBIX MHOTOIPaHHUKAX: OKTa’3JIp, NOAEKadIp U ukocadip. CeueHus: Ipu3Mbl U MUPAMUJIbIL.

CuMMmeTpusi B NPOCTPAHCTBE: CUMMETPUA OTHOCHUTEIBHO TOYKH, MPSIMOW, IUIOCKOCTH.
DJIEMEHTBI CHMMETPUU B UpaMHUAaXx, Mapajuieenuneaax, NpaBuiIbHbIX MHOTOIPAHHUKAX.

Brrunciienre 31eMeHTOB MHOTOTPAHHHUKOB: pEOpa, nuaroHanu, yribl. [Lmomans O0KOBOIA
MOBEPXHOCTU M TMIOJHOW ITOBEPXHOCTH NPSIMOW MPHU3MBI, IUIOIIAJb OCHOBAHWI, Teopema o
OOKOBOHM TMOBEPXHOCTU TMpsMON mpu3Mbl. [lnomans OOKOBON MOBEPXHOCTH W TMOBEPXHOCTHU
PaBUIBHONW THUPAMUILI, TEOpeMa O IUIOMaaAu yced€HHOM mnupamuibl. [loHsTHe 00 oO0BEME.
O0BEM npaMuIbl, MPU3MBI.

[TongoOuble Tenma B mpocTtpaHcTBe. COOTHOLICHUS MEXKIAY IUIOIIAASIMU TOBEPXHOCTEM,
00BbEMaMHU MOAOOHBIX TEN.

11 KJIACC

TeJsia BpameHus

Hunuaapuyeckass TOBEPXHOCTh, OOpa3ylollue UUIUHIPUYECKOW TOBEPXHOCTHU, OCh
IWIMHIPUIECKON ToBepxXHOCTH. [{MmuHap: ocHOBaHUSA U OOKOBasi MOBEPXHOCTh, OOpa3yromias u
OCb; TTOIIAIb OOKOBOW M MOJTHOU MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, OOpa3yroIliue KOHMYECKOW IMOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKON ToBepXxHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yiomias W OCh; IUIONIAIb
OOKOBOW M TOJHOW TOBEPXHOCTH. YCEUEHHBI KOHYC: 0Opa3yrollne W BBICOTA; OCHOBAaHUSA U
OOKOBasi TOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, AWAMETpP; IUIOHAAbL MOBEpXHOCTH cdephl. B3aumHoe
pacnoyiokeHue cepbl U TIOCKOCTH; KacaTellbHas IJI0OCKOCTh K cdepe; Tionanb cepsol.

N3o0paskenne Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka mUIuHIpa 1 KOHYyCA.

KoMOuHanuu Ttenm BpameHuss 1 MHOTOTPAHHUKOB. MHOTOTPAaHHHMK, OIMUCAHHBIN OKOJIO
cthepsr; cdhepa, BnUcaHHAss B MHOTOTPAHHUK, WIIM TEJIO BPallCHHUS.

[Tonsitue 06 o00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSMOYTOJIEHOTO Tapayienenunena u ciuenctsus u3 He€. O0bEM muwmHApa, KoHyca. OOBEM
mapa ¥ miomaas chepsl.

[Tono6Hbie Tena B mpocTpaHcTBE. COOTHOUIEHUS MEXAY IUIOIAJSIMU IMOBEPXHOCTEH,
00BpéMaMH ITOJO0HBIX TEI.

Ceuennst uunuHapa (mapajuielbHO M MNEPHEHAUKYISIPHO OCH), CEUYEHUS KOHyca
(mapasnienbHOe OCHOBAHUIO U MIPOXO/SIIEe Yepe3 BEPIINHY), CCUCHHUS I1apa.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTu u B npocTpaHcTBe. CIOXKEHNE U BBIYUTAHHUE BEKTOPOB. Y MHOXKEHHE
BEeKTOpa Ha 4Yucio. Pa3znoxeHue BekTopa Mo TpPEM HEKOMIUIAaHApPHBIM BekTOpam. [IpaBmiio
napajuienenunena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHUEM TIPaBUJI ICUCTBUN C BEKTOPaMHU.
[IpsmoyronbHas cucteMa KOOpAWHAT B mpocTpancTBe. Koopauuatel BekTopa. Ilpocreiimue
3aJlayd B KOOpJMHATax. YTON MexXIy Bekropamu. CKalgpHOE TPOU3BEIACHHE BEKTOPOB.



Brruncnenue yrinoB Mexay IPSMBIMHA M IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOI IpHU
pELICHUU T€OMETPUUECKHUX 3a]1a4.
IIJTIAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSI TporpaMMbl y4deOHOro mnpenmera «MaTemMaTuka
XapaKTePU3YyIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(OpPMHUPOBAHHOCTBIO TPAKIAHCKONW TIO3WUIMKM  OOYYArOMIeTOCsl KaK aKTUBHOTO W
OTBETCTBEHHOTO 4YJICHA POCCHUCKOTO OOIECTBA, MPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaxX
(GYHKIIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SIBJICHUM, MPOLEAYp Tpa)KJaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHUEM B3aUMOJECHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTBIO POCCUUCKON TPaKJAHCKONW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIEMY POCCUHUCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JTIOCTHKEHHUSIM POCCUHUCKHUX
MATEMATHKOB M POCCHMCKOM MAaTEMaTHUYECKOW IIKOJIbI, K WCHOJIb30BAHUIO ITUX JTOCTHKECHHUU B
JIPYTUX HayKax, TEXHOJOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pPOCCHIMCKOTO Hapoja; Cc(HOopMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUW HAyKU U ACSATEIbHOCTHIO YYEHOI0; OCO3HAHHMEM JIMYHOTO BKJIaJa B IMOCTPOCHHUE
YCTOMYHMBOTO OyayIIEro.

JcTeTn4yecKoe BOCIUTAHME:

ACTETUYECKUM  OTHOIIEHMEM K  MHpPY, BKIIOYAas  ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, penieHud, pacCyXJAECHUN,; BOCIPUUMUYHUBOCTHIO K
MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO YMEHUS MPUMEHSITh MAaTEMaTUICCKUE 3HAHMS B MHTEPECaxX 370POBOTO
u Oe3omacHoro obpasza »KW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEKUM 3aHATUNA U OTIbIXA, peryisipHas Guznyeckas akTUBHOCTb);
¢duznueckoro COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeSTETbHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHOHaTBHON JESITEIBHOCTH, CBA3AHHBIM C MATEMATHUKON W €€ MPUIOKEHUSIMH,
YMEHHEM COBEPIIATH OCO3HAHHBIN BhIOOp Oyaymieil nmpodeccun U peannu3oBbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIaHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTUYeCKOMYy OOpa3oBaHUIO U
caM0O0Opa30BaHUI0O HA TPOTSHKEHWHU BCEW KU3HU, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pElIeHNH MPAKTUYECKHUX 3a7a4 MaTEMaTU4EeCKON HAaIIPaBIE€HHOCTH.

JKOJIOTrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKOW KYJIBTYPhbl, MOHUMAHHEM BJIMSHUS COIMAJIBHO-
SKOHOMHUYECKUX TMPOIECCOB HA COCTOSHHE MPUPOJHOW M COLUUAIBHOW Cpeabl, OCO3ZHAHUEM



IJI00AJIBHOTO ~ XapakTepa JKOJOTUYECKUX  MpoOJieM; OpUeHTalMed Ha  MNPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIS PEIICHHS 3a/7ad B O0JaCTH OKPYKAIOIICH Cpebl, TNIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJEACTBUMN JJIsl OKPYKAIOUIEH CPEIbI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW U OOIIECTBEHHOW MPAKTHKH, MTOHUMAHUEM MaTeMAaTHYECKOW HAYKH Kak cepsl
YEJIOBEYECKON JIeSITEIbHOCTH, ITANOB €€ Pa3BUTHUSL M 3HAYMMOCTH JIJIsi PA3BUTHUS [IUBUIIU3AIUY;
OBJIQJICHUEM SI3BIKOM MATEMATUKU M MAaTEMAaTUYECKOW KYJIbTYpOW KaK CpPEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M  HCCIEIOBATEIbCKYIO JAESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysIbTaThl OCBOSHHUS IIPOrpaMMbl YUeOHOro mpeaMera «MaTtemaTuka
XapaKTEPU3yIOTCS  OBJIAJICHUEM  YHUBEPCAIBHBIMH  MO3HAGAMENbHBIMU  OelCmEUsMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCBUAMY,  VHUBEPCANbHbIMU — pecyAMUBHbLMU
OeticmeusiMu.

1) Vuusepcanvuvie nosnasamenvhvle oeticmaus, obecneuusarom opmuposanue 6A308blX
KOCHUMUBHBIX NPOYECcCco8 00yHUanwuxcs (0ceoenue mMemooo8 NO3HAHUSL OKPYHCarnue2o mupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uH@opmayueti).

ba3oBble joruyecKkue 1eMCTBUA:

e BBIABIATh U XaPaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEXKIY NOHITHAMHU; (OPMYIHPOBATH OINPEACICHUS TOHITHI;,
yCTaHABJIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKAIIUU, OCHOBAHUS JIJIT 0000IICHUS U
CpPaBHEHHMSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATh, (POPMYJIHPOBATH M MPEOOPA30OBHIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpHUIIATENIbHBIC, EAMHUYHBIC, YaCTHBIC M OOIIHUE; YCIOBHBIC,

e BBISBISATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEYHs B (pakTax,
JAHHBIX, HAOIOJCHUSAX M YTBEPXKICHUAX, IMpejaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNI;

e JICNAaTh BBIBOJBI C HCIIONH30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKTFOUYCHUM, YMO3AKIIOUCHHUH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSTEIHHO JOKA3aTEIHCTBA MATEMATHUECKUX YTBEPKACHUN (TIPSIMBbIE U
OT TIPOTUBHOTO), BHICTPANBATh apPTyMEHTAITUIO, PUBOANTH MPUMEPHI M KOHTPIIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;

e BBIOWpATH CMOCOO perieHus ydeOHOW 3adaudM (CpaBHMBATh HECKOJBKO BapHaHTOB
peIIeHus, BbIOMpAaTh HauOoJee MOAXOMSIINK C Y4ETOM CaMOCTOSITCIIBHO BBIJCICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBaTejJbcKHe AeldcTBHS:

e HCIOJNB30BaTh  BOMPOCH  KaK  MCCJICAOBATENbCKHMH  HWHCTPYMEHT  TMO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (PUKCHUPYIOIINE TPOTUBOpEUUE, MPOoOJIeMy, yCTaHABIMBATh
HUCKOMOE ¥ TaHHOE, (POPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOKO TIO3UITUIO, MHCHHUC;



MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HKCCJIEIOBaHUE TIO0
YCTAaHOBIICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SBJICHHS, TPOIEcca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;
CaMOCTOATEIHLHO (POPMYITHPOBATH O0OOIIEHUS U BBIBOJIBI IO PE3yiIbTaTaM MPOBEIEHHOTO
HAOJIFOICHHSI, WCCJICIOBAHMS, OIICHUBATH JOCTOBEPHOCTH ITOJIYYCHHBIX PE3y/IbTaTOB,
BBIBOJIOB M O0OOIIIEHUII;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH TIPEIMIOTOKEHHUS O
€ro Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIIAATH JIe(OUIUTH HHMOPMAITUH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOIIPOC U IS
pelIeHus 3a1a4y;

BbIOMpaTh WHGOPMAIMIO M3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATD,
CUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U (HopM
IIPEACTABIICHNS,

CTPYKTYpUpOBaTh  MH(OpMalLUIO, MNPEACTaBIsATh €€ B  pa3IMuHbIX  (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBAaTh HAA&KHOCTh MH(POPMAIMA 1O CaMOCTOSITENIbHO C(HOpPMYyITHUPOBAaHHBIM
KPUTEPUSIM.

2) Vhueepcanvhvie KOMMYHUKAMUGHbBIE OclCMBUs, 00ecneuusarom c@opmupo8aHnocns
COYUATILHBIX HABLIKOB 0DYUATOUUXCSL.
Oo0menue:

BOCIIPHHAMATHh U (POPMYITUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U IEISIMHU
OOIllEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3pCHUS B YCTHBIX U
NHCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS 110 XOAY PEUICHUS 3a7adl, KOMMEHTUPOBATh
TIOJTY4YCHHBIN PE3yNbTaT;

B X0z1e 00CYXIIEeHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOil TeMBbI, MPOOIEMBI,
peraeMoi 3a/1a4un, BhICKA3bIBATh MJICH, HAIICIICHHBIC HA MOMCK PEIICHUs; COMOCTABIISTh
CBOU CYXJICHUS C CY)KIEHHUSIMH JAPYTUX YIaCTHUKOB JUaJiora, OOHAPYKHUBATh PAa3InIe U
CXOJICTBO TIO3WIIMH; B KOPPEKTHOW (opMe QOpMynHpOBaTh pPa3HOIIACUS, CBOU
BO3PaXKCHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJla4M, SKCIICPUMEHTA, MCCJICIOBAHUS, MPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (OpPMAT BBICTYIUICHHS C YYETOM 3aqad MpPE3CHTAIlMH U
0COOEHHOCTEH ayIUTOPHUU.

CoTpyaHu4ecTBO:

MOHMMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHIYAIBHON pabOThI TIpH
pelieHnn y4eOHBIX 3a/1ay; MPUHUMATH IIeJIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATH
OpraHM3allii0 COBMECTHOM paboThl, pacrhpeaensiTh BUAbl pabOT, IOroBapUBATHCA,
00CYXJ1aTh MPOLIECC U PE3YNbTAT padOThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B I'PYIMIOBBIX Gopmax paboThl (00CykaeHus, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBD» U UHBIE); BBIOIHATH CBOIO YaCTh PAOOTHI M KOOPAUHUPOBATH CBOU JIEUCTBUS C
JIPYTUMHU YJ€HaMH KOMaH/bl; OLIEHUBATh KA4ECTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO
KpUTEpHUsIM, chOPMYyITUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUSI.



3) Vuusepcanvuvie pezyrisamugehsle Oelicmsus, 00ecnedusarom GopmMupo8aHue CMulCio8blxX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEIICHHUS 3a/1a4d, BEIOMPATH CITOCOO PEIICHUS ¢ YIETOM
UMEIOIIUXCST PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW WH(POPMAIIUH.

CaMOKOHTPOJIb:

e BJQJCTh HABBIKAMH IIO3HABATEIBHOM peQiieKCMM KaK OCO3HaHUS COBEPIIaeMbIX
JNEUCTBUA U MBICIUTEIBHBIX TMPOIECCOB, WX PE3yJIbTATOB; BIAJETh CIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yibTaTa PEIICHUS MaTeMaTHYeCKOM
3a/1auu;

e TMPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEHICHHWH 3aJ1a4d, BHOCHTH
KOPPEKTHUBBI B JCSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATH COOTBETCTBHE pe3ynbTaTa IEIM W YCIOBUAM, OOBSCHATh TPUYHHBI
JOCTHKCHHS WIIA HEJOCTHKEHHS PE3yIbTaTOB JIEATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBath NOHATUSAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

IIprMeHATE aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX IPU PELICHUH T€OMETPUUYECKUX
3az1ay.

OnepupoBaTh MOHATUSAMH: MAPAVIEIBHOCT M INEPHEHAUKYISPHOCTH MPSMBIX U
IUIOCKOCTEHN.

KrnaccuduimponaTs B3auMHOE PacloiI0KEHUE MPSAMBIX U TNIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMHU: JIBYCpaHHBIA yrojl, TrpaHWd JIBYTPaHHOro yria, peodpo
JBYTPAHHOTO YIUIA; JIMHEWHBIN yroJl IBYTPAaHHOI'O yria; TpagyCcHasl Mepa IBYTPAHHOI O YIIA.

OnepupoBaTh MNOHATHSAMHU: MHOI'OTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIA MHOI'OI'DAHHUK,
AJIEMEHTHI MHOTOI'PaHHUKA, IPABUJIBHBIA MHOI'OTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJIbI MHOTOI'PAHHHMKOB (IMpamMuza; Mpu3Ma, MPsSMOYTOJbHbBIN
napasuienenumnen, Kyo).

KnaccuguimpoBaTh MHOTOIpaHHUKH, BBIOUpasi OCHOBAHHUS JUIsl Kilaccu(uKauu (BbITYKIIbIE
Y HEBBINYKJIBIE MHOTOI'PAHHUKH; IIPABUJIBHBIE MHOIOTPAHHUKY; NPSAMBIE U HAKJIIOHHBIE TTPU3MBI,
napauyiesenuneibl).

OnepupoBatTh NOHATUSMHU: CEKYIAs INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBSCHATH MPUHLIUIIBI IOCTPOSHUS CEYCHH I, HCTIONIb3Ysl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHHKOB METOJOM CIIE€OB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YEepTEXKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemars 3a1aun Ha HaXOXKJEHUE F€OMETPUUECKUX BEJIMYMH MO 00pasliaM WIN aJropuTMam,
IIPUMEHSAS] U3BECTHBIC AHAJIUTUYECKUE METOABI NP PEUICHUH CTAHAAPTHBIX MAaTEMATHYECKHUX



3a/1ay Ha BBIYMCIICHHE PACCTOSHUN MEXIY JBYMsI TOUYKAMH, OT TOYKH JI0 MPSIMOM, OT TOUKH O
MJIOCKOCTH, MKy CKPEIIUBAOIITUMUCS TTPSIMBIMH.

Pemate 3amaun Ha HaXOXKJIECHUE TEOMETPHYECKUX BEITMYUH 1O 00pa3iiaM WU alfOPUTMaM,
NPUMCHSS W3BECTHBIC AHAJTUTHYCCKHE METOJBI NPH PEIICHUH CTAaHIAPTHBIX MaTeMaTHYECKHX
3alad Ha BBIYHMCICHHE YIJIOB MEXKIY CKPCEIIMBAIOIIUMHUCS TPSIMBIMHA, MEXAY TNPIMON W
TUTOCKOCTBIO, MEXKTY TUIOCKOCTSIMU, ABYTPAHHBIX yTJIOB.

Beraucisite 00BEMBI B IUTONIAANA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpW3Ma, MHpPaMHIa) C
npUMeHEeHHEM (HOPMYIT; BEIYHCIISATH COOTHOIIECHHS MEXY IUIOMAASIMH TIOBEPXHOCTEH, 00bEMaMu
MO/TOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHITHSAMHU: CHUMMETPHUS B TMPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHH; IICHTP, OCh M TUNIOCKOCTh CHUMMETPHUH (UTYPHI.

W3Biekath, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYEeCKUX Urypax, npeACcTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTe reomerpuueckue (aKThl I pEHICHUS CTEPEOMETPUYECKHUX — 3ajad,
NPEIONIAralouX HECKOJIBKO IAroB PEIICHHs, €CIM yCIOBUS NMPUMEHEHUsS 3aJlaHbl B SIBHOM
dbopwme.

[IpumeHsTh TpocTeHne MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUIECKUX 3a]1ad.

[IpuBoaMTh TPHMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TPHUPOJE H IKHU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpumMeHsATh TOMyYECHHBIC 3HAHUS HA TPAKTUKE: aHATU3UPOBATh peEalbHBIC CUTyallUH M
MPUMEHSATh  W3yYEHHBIC TIOHATHS B  MPOIECCE TIOWCKAa  PEIICHHWs  MaTeMaTHYeCKH
c(hOpMYIUPOBAHHOW MPOOJIEMbI, MOJIEIUPOBATh pPEAIbHBIC CUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEZIOBaTh TIOCTPOCHHBIC MOJICITH C HCIIOJIb30BAHHEM T€OMETPUUYECKUX TMOHITHA U TEOpEeM,
amnmapara ajreOpbl; peniaTh MPaKTHYECKUE 3a/1a4u, CBSI3aHHbBIE C HAXOXKICHUEM FeOMETPUYECKHUX
BCJTUYHH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: IIMHAPUUECKAS MOBEPXHOCTh, 00pa3yIOIIHNE IIMHAPUIECKON
NOBEPXHOCTH; UWIMHAP; KOHUYECKas MOBEPXHOCTb, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH,
KOHYC; cpeprueckasi HOBEPXHOCTb.

PacmoznaBath Tena BpamieHus (IWIHHIP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEN BPAILIEHUS.

KnaccudunmpoBars B3auMHOE pacnoyioxeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTa,;
IIAPOBOM1 CJIOM, OCHOBaHHUE IAPOBOIO CJIOSI, BBICOTA IIAPOBOrO CJIOS; IIAPOBOM CEKTOP.

Boruncnare 00bEMBI U TUIOIIAMA TMOBEPXHOCTEW TEN BpallleHUs, FeOMETPUYECKUX TeN C
npuMeHeHneM (HOopMYIL.

OnepupoBaTh MOHATUAMH: MHOTOTPAHHUK, BIUCAHHBIM B cdepy M OIMUCAHHBIA OKOJIO
cdepsr; cepa, BrcaHHAss B MHOTOTPAHHUK WJTW TEJIO BPAICHHUS.

BbIYMCIISATh COOTHOLIEHUS MEXKY IIIOMIAISIMU MIOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEIl.

N3o0paxkath u3ydyaembie (UTYpbl OT PYKHM M C TNPUMEHEHUEM TMPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.



BEITIONIHATE (BBIHOCHBIC) IIOCKHE YEPTSHKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHJI
CBEpXY, COOKY, CHH3Y; CTPOUTH CECUCHUS TEIl BPAIICHHUS.

W3BiiekaTh, MHTEPIPETUPOBATH M MPEOOPA30BBIBATH MH(DOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYCCKUX (PHUrypax, MPeJACTaBICHHYIO Ha YepTEKax U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOTHATE IEWCTBUS CII0XKEHHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB M YMHOXCHHSI BEKTOpa Ha
YHCII0, O0BSACHATh, KAKUMHU CBONCTBAMH OHU 00J1aaoT.

[TprMeHSTH paBUIIO MapalieIenuIea.

OnepupoBaTh MOHATHIAMH: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpA, Yrojl MEXIYy BEKTOPAMH, CKaJIIPHOE
IPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBI.

Haxoautre cyMMy BEKTOPOB M MPOHM3BEACHHE BEKTOPA HA YMCIIO, YIrOJI MEXAY BEKTOPaMH,
CKaJIIPHOE MPOM3BEICHNUE, PACKIaAbIBATh BEKTOP 110 JIBYyM HEKOJUTMHEAPHBIM BEKTOPaM.

3a/aBaTh INIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpuMeHATh reoMmeTpuueckve (GakThl JUIS  PEHICHHS CTEPECOMETPHUUCCKHMX — 3ajad,
IPEIOoIaraloIiuX HEeCKOJIBKO IaroB PEIICHHs, €CIH YCIOBHS NMPUMEHEHHUS 3a/JaHbl B SBHOMN
dbopwme.

PemaTe mpocreiiiiiue reoOMeTpUUYECKUe 3aauyd Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
METOo/Ia.

Permrate 3agaud Ha J0Ka3aTEIbCTBO MATEMATHUYECKHX OTHOINGHHH W  HAXOXKICHHE
TCOMETPUYCCKUX BEIMYHMH 10 0o0pasliaM WM aJropuTMaM, MPUMEHSS W3BECTHBIC METOIBI IPH
pCIICHNH CTaHJAPTHBIX MaTEMaTHYCCKHX 3a]1ad.

[IpuMeHATh HpOCTEHIIME MPOrpaMMHBIC CPEACTBA M DJIEKTPOHHO-KOMMYHHKAI[HOHHBIC
CHUCTEMBI TIPU PELICHUH CTEPECOMETPHUECKUX 3a1ad.

[IpuBoaMTh NpPHMEPHl MAaTEMAaTHYCCKHX 3aKOHOMEPHOCTEH B TIPUPOAC M  IKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB M'E€OMETPHH B HCKYCCTBE.

[IpyuMeHATh TOJydYeHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh pEalbHBIC CUTYallud MU
NPUMCHATh  W3YYCHHBIC TOHATHS B MPOIECCE  IIOMCKa  PCIHICHHS  MaTeMaTHYCCKU
c(hOpMYIUPOBAHHOK MPOOJIEMbI, MOJCIUPOBATh pEalbHbIC CUTYyallMd Ha S3bIKE TI'€OMETPHH,
UCCIICZIOBATh TTOCTPOCHHBIC MOJICIHM C HMCIIOJIb30BAHHEM T'€OMETPHYCSCKUX IMOHITHH U TEOpEeM,
amrmapaTa ajareOphl; pelaTh MPaKTHIECKUE 3aJja4M, CBSI3aHHBIC ¢ HAX0XKICHUEM I'COMETPHUECKHUX
BCJIUYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB JIeKTPOHHBbIE
Ne (un¢posbie)
HaumeHoBaHue pa3/1e/i0B H TeM MPOrPaMMbI KonTpoabnbie  IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
1 BBenenwne B ctepeoMeTpuio 10
) [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSIMBIX H MJIOCKOCTEH

3 [lepneHaAMKYISIPHOCTD MPSMBIX U TJIOCKOCTEH 12
4 VYTrabl MeXAYy NPSAMBIMU U TIIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 [loBTOpEHME: CEUeHMsI, pACCTOSHUS U YTJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0

11 KJIACC

KonunuecTBo yacos DJIEeKTPOHHbIE
Ne ni/nn HaunmeHoBaHMe Pa3IeI0B M TEM IPOrPaMMbI Konutpoasnbie  IIpakTHueckue (undpossie)
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl

1 Tena BpameHnus 12
2 OOBEMEBI TEI 5 1
3 BexTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IeHNE, CCTeMaTU3allus 3HAHUH 7 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIEeKTPOHH
ble
Ne Konrpo Aara uuppoBbIe
w/n Tema ypoxa Bcero | JbHBIE Mpakcrirzec - H3YHE odpasoBare
KHe padoThl HUSA
padoThI bHBbIE
pecypchl
OCHOBHbBIE TIOHATHS CTEPEOMETPHUU: TOUKA, IPSAMasi, TNIOCKOCTb,
1 npoctpancTBo. [IpaBuna n3o0pakeHust Ha pUCYHKaX: H300paskeHUs 1
IUIOCKOCTEH, MapauIebHBIX IPAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [NonsTHs: Mepecekaromuecs MIOCKOCTH, TIePeCEeKAONTNecs MpsMast 1 1
IUIOCKOCTh
3 [MonsiTus: mepecekarommecs IIOCKOCTH, EPECEKAIOIINECs psIMast 1 1
IIOCKOCTh
4 3HaKOMCTBO C MHOTOTPaHHUKaMH, H300paykeHIEe MHOTOTPaHHUKOB Ha 1
pPHUCYHKaX, Ha MPOSKIIMOHHBIX YePTeKaX
5 HauaneHble cBeieHus 0 KyOe U mUpaMuIe, UX pa3BEPTKU U MOJICIH. 1
CedeHnst MHOTOTPaHHUKOB
5 HauanbHble cBefieHHs 0 KyOe U UpaMuIe, UX Pa3BEPTKUA U MOJICIIH. 1
CeueHust MHOTOTPaHHUKOB
7 [onsiTHEe 006 aKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHH U CIICICTBHS U3 HUX
3 [ousiTHE 006 AKCHOMATUYECKOM TIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 1
CTEpEOMETPUU U CICACTBHS U3 HUX
9 [oHsiTHE 006 AKCHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHUH U CIECIICTBHS U3 HUX
10 [NousiTHE 006 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHHU: AKCHOMBI 1
CTEPEOMETPHUH U CICICTBHS U3 HUX
11 B3auMHoe pacroyioskeHue MpsIMbIX B IIPOCTPAHCTBE: MEepeceKarouecs, 1

MnapajiCJabHbIC U CKPCIIUBAOIUECS ITPAMBIC




HapaJ'IJ'ICJIBHOCTL IPAMBIX U IUIOCKOCTEH B MIPOCTPAHCTBC: IMAPAJIICIIbHBIC

12 . 1
HpsIMbI€ B IPOCTPAHCTBE; NApAIIETbHOCTD TPEX MPSIMBIX

13 [TapannenbHOCTh NPAMBIX U INTOCKOCTEN B MpocTpaHcTBe: [lapamienbHOCTh 1
IIPSIMOM U INIOCKOCTHU

14 VYTIIBl ¢ COHANpaBIECHHBIMU CTOPOHAMU 1

15 VYron Mexay NpsIMbIMU B IPOCTPAHCTBE 1

16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1

y

17 [TapamienbHOCTB IUNIOCKOCTEN: NTapajuIe/IbHbIE IUIOCKOCTH 1

18 CBoiicTBa napajjieNbHbIX TUIOCKOCTEN 1

19 [IpocTeiimume npocTpaHCTBEHHbIE (PUTYphI HA IIIOCKOCTHU: TETPA3Ip, KYO, 1
napaiesIeHIe]|

20 [ocTpoenue ceuenuit 1

21 [TocTpoenue ceueHuit

29 KontposnbHas padota o teme "[IpsiMple U TIIIOCKOCTH B IPOCTPAHCTRBE. 1
[TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH"

93 [eprieHAUKYIAPHOCTH MPSIMOM M TUIOCKOCTH: MIEPIICHIUKYIISIPHBIE TIPSMBbIE B 1
POCTPaHCTBE

24 [psiMbIe mapasuenbHbIe U TEPICHIUKYISPHBIC K TIIOCKOCTH 1

Y
25 [IpsiMble napasienbHble U MEPIeHIUKYISIPHBIE K TUIOCKOCTH 1
Y

26 [Ipu3Hak neprneHAuKyYIIPHOCTH MPSIMOI U MIIOCKOCTH 1

27 [Tpu3Hak neprneHAnKyISpHOCTH MPSIMOI U IIIOCKOCTH 1

28 Teopema o psSIMOiA TIEPIIEHAUKYIISIPHOHN TJTIOCKOCTH 1

29 Teopema o npsMOi NEPIEHANKYISAPHON IIIOCKOCTH 1

30 Teopema o npsAMoi NEPIEHANKYIAPHON IIIOCKOCTH 1

31 IlepneHiuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIOCKOCTH, 1
paccTosiHue OT TMPSMOMA J0 TUNIOCKOCTH

39 [leprieHAUKYNAp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IMJIOCKOCTH, 1
paccTosiHue OT MPSMOMN J0 MIIOCKOCTH

33 IlepneHIuKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUYKH J10 IIOCKOCTH, 1
paccTosiHue OT TPSMOM J0 TUTIOCKOCTH

34 [eprieHAUKYNAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, 1




pacCTosIHUEC OT HpHMOﬁ A0 IIIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXKAY IPSIMOU U INIOCKOCTBIO

36 JIByrpaHHbIi yroj, TMHEHHBIN YroJl IBYITPaHHOTO yria

37 JIByrpaHHBIN yroJl, JMHEHHBIA Yrojl ABYTPAHHOTO yIiia

38 [lepneHIUKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH IBYX
IUIOCKOCTEN

39 [lepneHAUKYISIPHOCTD MIIOCKOCTEMN: MPU3HAK MEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTEN

40 [lepneHIUKyYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHIUKYIAPHOCTH IBYX
IUIOCKOCTEN

41 Teopema 0 TpEX MEpHIEHANKYIIAPAX

42 Teopema 0 TpEX NEPHIEHAUKYIIAPAX

43 Teopema o TpEX MEPHIECHANKYIIIPAX

44 KonTtposnbHas padota mo temam "lleprieHIUKyIIPHOCTD MPSIMBIX U
wiockocTe" 1 "YTIbel MeXAy IPSIMBIMU U IJIOCKOCTAMU"

45 [lonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 2JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOTpaHHUKA

46 [Ipu3sma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS MPU3MBI; IpsiMas 1
HaKJIOHHAs MPU3MbL; OOKOBAasl U MOJIHAS TOBEPXHOCTh MPU3MBI

47 [Tapamtenenumen, IpsIMOYTOJIbHBIN MAPAIIIEICIIUIIE U €r0 CBOMCTBA

48 [Mupamuna: N-yroabHas NUpaMuia, TpaHU U OCHOBAaHUE NMUPAMUbl; OOKOBas
Y TIOJIHAs IOBEPXHOCTh MUPAaMU/IbI; IIPABUIIbHAS M YCCUEHHAS TUPAMUIA
[IpaBuiibHBIE MHOTOI'PaHHUKHU: TOHSTHE NTPAaBUIIBHOIO MHOTOTPaHHHKA;

49 IpaBWJIbHAs IPU3Ma U NIpaBUIIbHAS MMPaMK/Ia; IPaBUIIbHAS TPEYTOJIbHAS
nUpamMuia ¥ NpaBUIbHBIN TETpasap; Kyo

50 [IpencraBienue 0 NpaBUIbHBIX MHOIOIPAHHUKAX: OKTAd P, JOAEKASAP U
MKOCadIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IIPSIMOH,

51 IUIOCKOCTH. DJIEMEHTBl CHMMETPHUH B MUPAMUIAX, TapaJljIesICIUIENAX,
IIPABWJIBHBIX MHOTOTpPaHHHUKAX

52 Brruncienue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, TUaroHalu, yribl




[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMON MPU3MBI,

53 IUIOIAAb OCHOBaHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI 1

54 [Tnomanas 60KOBOW MOBEPXHOCTH U MIOBEPXHOCTH MPABUIHLHOMN MAPAMUJIHI, 1
TeopeMa O IO OOKOBOM MOBEPXHOCTH YCEUEHHON THPAMHU/IBI

55 Konrtponbnas padota no teme "MHoOrorpaHHUKHN" 1

56 [Tonsitue 06 06bEME 1

o7 O6bEM nupamMuIbI 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUpaMUIbI 1

60 O0BEM upamMuIBI 1

61 O0BEM TTPU3MBI 1

62 O0BEM npu3MBbI 1

63 O0BEM TIPU3MBI 1

64 KonTponbhast pabora o teme "OO6bEMbI MHOTOTPAHHUKOB" 1

65 [MoBTOpenue, 0600IeHne cucTemaru3ans 3HaHuid. [locTtpoenne cevuenuii B 1
MHOTOT'paHHHKE
[ToBTOpenue, 00001IeHNE ccTeMaTH3alus 3HaHUN. Beruucienue

66 PaCCTOSTHHIA: MEKIY IBYMS TOUKaMH, OT TOYKH J0 TPSMOM, OT TOUYKH JI0 1
IUIOCKOCTH, M@Ky CKPEIUBAIOIIIUMUCS MPSMBIMU

67 Htorosas KOHTpOJbHAs paboTa 1
[ToBTOpeHue, 06001IeHne cucTeMaTu3alus 3HaHUN. Boruncienne yrios:

68 MEXy CKPEITHBAIOIIUMHUCS MPSIMBIMH, MEXKIY TPSMO U TNIOCKOCTHIO, 1
JBYIPAaHHBIX YTJIOB, YIIIOB MEXY IUIOCKOCTSAMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTposibHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc, IuameTp;
II0HIA/1b MOBEPXHOCTHU Chepbl

B3anmHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeIbHask INIOCKOCTh K

cdepe; momanb chepsl

N3o006paxkenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuHapuueckas IOBEPXHOCTb,
o0pasyromue UINHIPUYECKON
MMOBEPXHOCTHU, OCh LIWJIMHIPUUYECKON
ITOBEPXHOCTHU

Hununnp: ocHoBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yrouas 1 0Ch; IUIOIMIAb
OOKOBOI1 U MOJHOM MOBEPXHOCTH

N306paxeHne NUINHIPA HA MJIOCKOCTH.
Pa3zBépTka nunuuapa. CedeHus UIMHAPA
(TIIOCKOCTHI0, MapalJIeNbHON WIIN
NEPIEeHAUKYIIIPHON OCH LIMIMHPA)

Konunueckas noBepXxHOCTh, 00pa3yroiue
KOHHYECKOW MMOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHOBaHME U BEpILIMHA,
oOpa3yolas 1 och; IJI0maab OOKOBOM U
MOJHON MTOBEPXHOCTHU

Yceu€HHbIM KOHYC: 00pa3yrolue 1 BbICOTA;
OCHOBaHHUS U OOKOBast MOBEPXHOCTh




N300pakeHre KOHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. Ceuenus KoHyca

10 (TITOCKOCTHIO, MapalljIesIbHOI OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPIIUHY)

11 KoMOunarus ten BpaiieHus: u
MHOTOTPaHHUKOB
MHoTOrpaHHHUK, OTIMCAHHBIA OKOJIO Cephr;

12 ctepa, BIIMCaHHAsE B MHOTOTPAaHHUK WJIU B
TEJIO BpaIlEHUs

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O06BEM IUIHHIpA, KOHYCa

15 O0BEM mapa u miomaas cheps
ITonoGHBIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIeHUS MEX 1Y ILTOIIAASIMU
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

17 KonTponbHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroXeHre 1 BEIYUTaHNE BEKTOPOB

20 YMHO)K€eHue BEKTOpa Ha YNCIIO0
PasnoxxeHue BekTopa 1o Tpém

21 HEKOMIUIaHApHBIM BekTopaMm. [IpaBuiio
napaJuienenumneaa
Pemrenue 3amad, CBA3aHHBIX C

22 IIPUMEHEHHUEM ITPABWII ACHCTBUMN C
BEKTOpaMH
[IpsimoyronbHas cucteMa KOOpAWHAT B

23 npoctpancTse. KoopauHare! BekTopa.
IIpocreiimne 3axa4n B KOOpAUHATAX

24 Yron mexay Bekropamu. CkanspHoe

IMPONU3BCACHUC BEKTOPOB




25

Brruncienue YIJI0B MCXKAY NPAMBIMU U
IIJTOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOT ITPU
pEeLIEHUN TEOMETPUYECKUX 3a1a4

27

Konrponbnas padora no teme "Bekrops! u
KOOpJIMHATHI B MpOCTpaHCcTBE"

28

[ToBTOpenme, 0600MIEHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHME, 0000IIEHNE 1
cucremaTusais 3Hanuii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHME, 0000IIEHNE 1
cUcTeEMAaTH3alisd 3HaHUH. 3agaun
TUTAHAMETPUU B METOJIBI X PEIICHUS

31

[ToBTOpenwue, 060061eHNE 1
cUCcTeMaTH3allus 3HaHUH. 3a1aun
IIAaHUMETPHUHN U METOABI UX PCUHICHUA

32

[ToBTOpenwue, 0600IIEHNE U
cucreMaTH3anus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBbI Kypca
CTEpPEOMETPUHN

33

Wrorosas koHTposibHAs paboTa

34

[ToBTOpeHue, 0600IICHNE U
cUcTeMaTHU3anusg 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






