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MNOACHUTEJIbBHASA 3ATIUCKA

PaGoyas nporpamma ydyeOHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs Uisi 00y4aromuxcs
10 —11 knaccoB pa3zpaborana Ha ocHOBe DejiepayibHOrO rocyAapcTBEHHOr0 00pa3oBaTeILHOIO
CTaHJapTa CcpeaHero odmero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMI,
NPEAbABIAEMBIX K MaTeMaTHYECKOMY 00pa30BaHMIO, M TPAJUIHMH POCCHICKOro 0Opa3oBaHMsI.
Peanusanms  nporpaMmbel  obecnieuuMBaeT — OBJAJCHHE  KIIOUEBBIMH  KOMIICTCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUISi CAMOPA3BUTHS W HENPEPBIBHOIO 0Opa30BaHMs, IEJOCTHOCTD
O0IIEeKYIbTYPHOT0, THYHOCTHOTO M MO3HABATEILHOTO PA3BUTHS JINYHOCTH O0YUYAKOIIIMXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTe yueOHOro Kypca reoMeTpUM Ha YPOBHE CpeaHero oomero obOpa3oBaHus
00yC/IOBIEHAa NPAKTHYECKOH 3HAYMMOCTBIO METANPEJMETHBIX W MPEJAMETHBIX PE3yJIbTaToOB
00y4eHHMs T€OMETPUU B HANPABJICHUM JIMYHOCTHOTO Pa3BUTHUs OOYYarOMIUXCs, (POPMHUPOBAHHS
(GyHKIIMOHAIBHOM MaTeMaTH4eCKOW TPAMOTHOCTH, M3YYEHHS JPYTHX Y4YeOHBIX JIMCIMILIMH.
Pasputne y oOyvalommxcsi NpaBWIBHBIX [IPEJICTABICHUN O CYIHOCTH M IPOMCXOXKICHUH
reOMETPHYECKUX abCTpaKLMii, COOTHOIIEHUH PEAbHOTO U MJICATBHOIO, XapaKTepe OTPaKeHHs
MaTeMaTH4YE€CKOHW HAayKOW SIBJICHHH M IIPOLIECCOB PEaIbHOrO MHpa, MECTE€ F'€OMETPUM B CHCTEME
HayK W pOJIK MATEMAaTHYECKOTr0 MOJECIMPOBAHUS B HAYYHOM IIO3HAHWM U B IIPAKTHKE
CrnocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOIO MHPOBO33PDEHHs YYaIUXCSH, a TaKKE KauecTB
MBILLICHUS!, HEOOXOIMMBIX JUTS aJIalTallik B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBasercss oJHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CpEIHEro 0O0LIero
o0pa3oBanHs, TaKk Kak 0OecreyuBaeT BO3MOXKHOCTH M3YYEHHS KaK JMCIMILUIMH €CTECTBEHHO-
Hay4YHOM HAlpaBJICHHOCTH, TaK U T'yMaHUTapHOM.

Jloruyeckoe MmpluieHHE, GOPMHUPYEMOE NPH H3YYEHHH OOYYAIOUIMMHUCS MOHATHHHBIX
OCHOB T'€OMETPHH M IIOCTPOCHHHU LIEMNOYKH JIOTMYECKHX YTBEPXKIACHHUH B XOJI€ pelIeHHUs
IFCeOMETPUYCCKHUX 3a/1a4, YMEHHE BBIJABHUIaTh M OINPOBEprarb THUIIOTE3bl HEMOCPEJICTBEHHO
UCIOJIB3YIOTCS TIPH PELICHMHM 3a]a4 €CTECTBEHHO-HAY4YHOIO IMKJIA, B YacCTHOCTH M3 Kypca
bu3uKn. '

YMEHHE OPUEHTHPOBATHCS B POCTPAHCTBE HIPAET CYLIECTBEHHYIO POJIb BO BCEX 001aCTsAX
JCATEIILHOCTH YesioBeka. OpHeHTAllMs YeJI0BEKa BO BPEMEHH M IPOCTPAHCTBE — HEOOXO0MMOE
YCJIOBHE €r0 COLMAIBLHOro ObITHA, popMa OTpakeHHsI OKPYKAIOILIETO MHPA, YCJIOBHE YCIEIIHOTO
MO3HAHUS n AKTHBHOT'O npeodpazoBaHus JNeHCTBUTEIILHOCTH. OnepupoBanune
NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHSET Pa3HbIe BUIbI YYeOHOM M TPYJA0BON JESITEILHOCTH,
SBJISICTCS  OJAHMM M3 NPO(PECCHOHAIBHO BAKHBIX KAuyeCcTB, IMOITOMY aKTyalbHa 3ajada
popmupoBanus y 00y4alOmHMXCsi MPOCTPAHCTBEHHOTO MBIILIEHHS KAK PA3HOBMIHOCTH 0OPa3HOro
MBIIUICHUS] — CYIIECTBEHHOIO0 KOMIIOHEHTa B IOJArOTOBKE K MPAKTHUYECKOW AEATEIBHOCTH TI0
MHOI'MM HallpaBJICHHUSIM.

Lless ocBoenus nporpamMmbl ydeOHOro Kypea «I'eomerpus» Ha 6a30BOM ypoBHE 00ydeHHUs!
— o0meoOpa3oBareabHOe M OOIIEKYJIBTYPHOE pa3BUTHE OOYYAIOLIMXCS uepe3 obecrevyeHue
BO3MOYKHOCTH IPHOOPETEHUS U MCIOJIb30BAHUS CUCTEMATHYECKHX I'€OMETPUYECKUX 3HAHUI U
JACHCTBUM, CIELM(PUUHBIX F€OMETPHH, BO3MOXKHOCTH YCIIEHIHOTO MPOIOJKEHUS 00pa30oBaHus 110
CINICLMATTBHOCTSIM, HE CBA3aHHBIM C NIPUKJIA/JIHBIM UCIIOIb30BAHUEM I'€OMETPHH.

IlIporpamma 110 reomeTpus Ha 6a30BOM ypOBHE Mpe/IHA3HAYEHA TS O0YUYAIOIIMXCS CPe/THEH
IIKOJIBI, HE MCHBITHIBABIIMX 3HAYMTEIbHBIX 3aTPY/JHEHHUH HaA YPOBHE OCHOBHOIO 00IIero
obpaszoBanus. Takum oOpaszom, oOyuaromrecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOMTH OOILIHE
MaTeMaTU4YeCKHE YMEHHUS, CBA3aHHbBIC CO CNIECIM(PUKON reOMETPUH U HEOOXOAUMBIE JUIs KHU3HH B
COBPEMEHHOM oOuiecTBe. Kpome 3TOro. oHH MMEIOT BO3MOXHOCTh M3YUHTh F€OMETpHIO GoJiee



rnyOOKo, €Clii B JlajbHEHIIEM BO3HUKHET HEOOXO/JMMOCTb B T€OMETPUYECKUX 3HAHMSIX B
npodecCHOHAILHOM JeSTeIbHOCTH.

JlocTHKEHHE 11eIM OCBOCHHUS TIPOrpaMMBbl 00ECTIEUYMBAETCS PEIIEHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHsiMu 3a1a4amu ocBoeHus Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJaccax sBJISIOTCS:

e (opMupoBanHe MNpeACTaBICHHS O TEOMETPHH KaK 4YacTH MHPOBOH KYJIbTYPbl H

OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIUM MUPOM;

e (QopmHpoBaHHME MpEJACTABICHHS O MHOTOIPAHHHKAX M TejlaX BpalleHHs Kak o
BOKHEHIIMX MAaTEMaTHYECKUX MOJIENSX, TO3BOJISIONIMX ONMUCHIBATH U U3YyYaTh Pa3HbIC
SIBJICHUSI OKPY’KAIOILIEr0 MUPA;

e (opmupoBaHHe yMEHHs paclio3HaBaTh Ha 4YepTEXkKax, MOJEISAX U B PEAIbHOM MHpE
MHOIOrpaHHHKH M Tejla BpallleHHUS

® OBJIQJICHHE METOJAMM pELICHUS 3aJa4 Ha IMOCTPOCHUS Ha HW300paKeHHUsX
IIPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHe YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O MHOIOTPAHHMKAaX M
TejIaxX BpAllleHUsl U UX OCHOBHBIMH CBOHCTBAMM;

® OBJIAJICHHE AITOPUTMAMM PELICHHS OCHOBHBIX THIIOB 33ja4; (GOPMHUPOBAHHE YMECHHS
MPOBOJMTH  HECJIOXKHBIE  JIOKA3aTeJbHbIE  pAacCyXJIE€HUs B  XOJ€  pPELICHHS
CTEPEOMETPHYECKHX 3a/1a4 U 3a/1a4 C IPAKTHYECKHM COJIEPIKAHUEM;

® Dpa3BUTHE MHTEJUICKTYaJbHBIX M  TBOPUYECKHX CHOCOOHOCTEH  OOyuarommxcs,
MI03HABATEJIbHON aKTHBHOCTH, HCCIIEZI0BATEILCKUX YMEHHUIM, KPUTUYHOCTH MBILLICHUS ;

e (opmupoBanne (GYHKIHOHAIBHOW TPAMOTHOCTH, PEIEBAHTHON TIEOMETPHM: YMEHHE
pacro3HaBaTh MPOSBIICHHS T€OMETPUYECKUX MTOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
PEATBHBIX JKH3HEHHBIX CHTYalUsAX W IPH HM3YUYCHHH JIPYTUX Y4YeOHBIX NpPEIMETOB,
NPOSIBJICHUST 3aBHCHMMOCTEH M 3aKOHOMEPHOCTEH, (GOopMyIMpoBaTH HX Ha S3bIKE
TCOMETPHH M  CO3/JaBaThb I'€OMETPHUYECKHE MOJICJIH, TPUMEHSATh OCBOCHHBIN
FeOMETPHYECKMM anmapar JUls pEUIeHHs TPaKTHKO-OPHEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATHh U OLICHUBATD 110JIYYEHHBIC PE3YJIbTATHI.

OTrmunTe IbHON 0COOEHHOCTBIO IIPOTPAMMBI SIBJISIETCS BKJIKOUEHHE B KyPC CTEPEOMETPHH B
Hayaje ero u3y4eHus 3ajay, peiaeMblX Ha YPOBHE UHTYUTUBHOIO MO3HAHHUS, U OINPE/IeIEHHBIM
00pa3om opraHu3oBaHHas paboTa HaJ HUMH, YTO CINOCOOCTBYIOT Pa3sBUTHIO JIOTHUECKOTO H
NPOCTPAHCTBEHHOTO  MBILUICHHS, CTHMYJMPYET [POTEKAaHHE HWHTYHTHBHBIX IPOIECCOB,
MOTHBHPYET K JIaJIbHEHIIEMY U3YUCHHIO Tpe/IMETA.

[Ipeanourenne oTHaéTCA HAIISIHO-KOHCTPYKTHBHOMY METONY OOYdYeHHMs, TO eCTh
TCOPETHYCCKHE 3HAHHMS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEJAMETHO-NPAKTHYECKOM
AeSTEIbHOCTH. PasBuTHE IPOCTPAHCTBEHHBIX NPE/ICTABICHUH Y YYALIUXCS B KYPCE CTEPEOMETPHH
NPOBOJIUTCA 3a CYET PEIICHHS 3a/la4 Ha CO3JIaHWe INPOCTPAHCTBEHHBIX 00pa30B W 3ajia4y Ha
OIIEpHPOBaHHE TMPOCTPAHCTBEHHBIMH oOpaszamu. Co3naHue oOpaza MPOBOJMTCS C OMOPON Ha
HarJISIIHOCTD, @ ONIEPHPOBAHUE 00PA30M — B YCIIOBUSX OTBIICUYECHHUS OT HATJISIHOCTH, MBICJIEHHOTO
MU3MEHEHHS €r0 UCXO/IHOTO COZIePIKaHHS.

OcHoBHBIE ~ conepxkaTelbHble JHMHHM Kypca «l'eomerpum» B 10-11  kiaccax:
«Muororpannukuy, «[Ipsmbie u mIockocTH B npocTpancTey, «Tena Bpaienus», «BekTopsl 1
KOOPJIMHATHI B MPOCTpaHCTBE». POPMUPOBAHUE JIOTHYECKHX YMEHHI pacipeaesieTcss He TOIbKO
MO0 COACPXKATEIbHBIM JIMHUSAM, HO M 10 rojaM OOyuYeHWs Ha YPOBHE CpEJHEro oo0IIero
oOpa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJIbTaTaM OCBOCHHS
paboueii porpamMmbl, pacnpesieIEHHbIM 110 T0j1aM 00Y4YeHHs, CTPYKTYPHPOBAHO TAKMM 06pazoM.,



4yToObI  OBIAJICHHE TIEOMETPUYECKMMH  MOHATHAMH M HaBbIKAMHM  OCYIICCTBISIIOCH
NOCIEI0BATENBHO M IIOCTYNATENbHO, € COOMIOJICHHEM MPHHIMNA MPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMS BKJIIOYAIMCH B OOIILYIO CHCTEMY N€OMETPHYESCKHUX TPe/ICTaBIeHHH 00yYalomuXces,
pactmpsisi U yriay0sss e€, o0pa3sys Ipo4HbIC MHOXKECTBECHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yueHne reoMeTpuH OTBOAMTCA 2 yaca B Hezemo B 10 knacce u 1 yac B Hejenio B 11
KJlacce, BCEro 3a JiBa roja oOyuenus - 102 yyeOHbIX yaca.

COJEP)KAHUE YYEBHOT'O KYPCA
10 KJIACC

[IpsiMmble U NJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIC TIOHATHS cTepeoMeTpuu. Touka, npsiMasi, TJIOCKOCTh, NpocTpaHcTBo. [lonsiTie
00 aKCHOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIICJACTBUA U3 HHX.

B3auMHOe pacrosiokeHue NMpsAMBIX B IIPOCTPAHCTBE: MEPECeKalOIUecs, Mapajlie/IbHbIC U
cKpelMBarommecss npsmble. [lapaiienbHOCTh NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajijie/ibHble TNpsAMbIE B MPOCTPAHCTBE; NAPAICIBHOCTE TPEX MPAMBIX; MapajlIeJIbHOCTh
NpsMOM M TJIOCKOCTH. YTJIbI C COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXJy MpsAMbIMH B
npoctpanctBe.  I[lapaiiesbHOCTh  MJIOCKOCTEH:  MapajulebHble  IUIOCKOCTH;  CBOHCTBA
napauieNIbHbIX 1ocKocTei. [Ipocreiime npocTpaHcTBeHHbIE GUTYPhI HA TIOCKOCTH: TETPAdIP,
KyO, napajiesienune/1; NOCTPOCHHE CEUYCHHH.

[leprnieHIUKYISAPHOCTh  NPSIMOW M IUIOCKOCTH:  IEPINCH/UKYJISPHBIC — NPAMbIC B
MPOCTPAHCTBE, NPSMBIC TMapaLIC/IbHble M  TNEPINEHJAUKYISPHbIE K IJIOCKOCTH, MPU3HAK
TIEPIEH/IMKYJISPHOCTH TIPAMOM U TNIOCKOCTH, TEOpeMa O NMPAMON NMEPHEHIUKYISPHOH MIIOCKOCTH.
Vbl B IPOCTPAHCTBE: YTOJI MEXY MPSAMOi U MJIOCKOCTBIO; JIBYTPAHHBIN yroJi, IMHEHHbIH yroJ
JIByrpaHHoro yria. [lepneHauKyissp M HaKJIOHHBIC: PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
paccTOsHUE OT MPSIMOM JI0 MJIOCKOCTH, NMPOEKIUs (PUIyphl HA MIOCKOCTh. [lepreH MKy IspHOCTD
IJIOCKOCTEN:  TNPH3HAK MEPHEHIMKYISPHOCTH  JBYX IUlockocTed. Teopema o Tpéx
NEPIECHANKYIApaX.

MHororpaHHuKH

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTIOI'PDAHHHKA, BBINYKIbIC W
HEBBINYKJIbIE MHOIOIPaHHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yrojbHas rnpusma; rpaiu
¥ OCHOBAHHS TPU3MBI; TIpsAMasi U HAKJIOHHAs IPU3Mbl; OOKOBas W IOJIHAsH MOBEPXHOCTH IPHU3MBI.
[lapasnenenunesn, NpsAMOYroJbHBINA Mapajienenunea U ero cBoicrsa. Ilupamuia: n-yrojibHas
nUpaMua, TPaHH W OCHOBAHWE INHUPaMHJIbL; OOKOBas M TOJIHAs IMOBEPXHOCTbH IHPAMM/IbI;
NpaBUiibHAs M yCeuyéHHAs NUpaMHIa. DIEMEHTbI NpU3Mbl M nupamubl. [lpaBuibhbie
MHOTOTPAHHUKH: TOHATHE MPABHJIBHOIO MHOIOrpaHHHMKA; NMpaBHJIbHAs MpU3Ma M IpaBUJIbHAs
NMpaMu/Ia; paBUiIbHAsA TPEYTroibHasi THPAMHUJIa ¥ IIPaBHIIbHBIH TeTpasap; KyO. [Ipeicrasienue o
NPaBUIbHBIX MHOTOIPAaHHMKAX: OKTAY/IP, JA0AeKa’Ap U UKocadAp. CeyeHus IPU3MBbI M THPAMHUJIbI.

CHUMMETpHsT B IPOCTPAHCTBE: CHMMETPHSI OTHOCHUTEIBHO TOYKH, INPSAMOH, IJIOCKOCTH.
DJIeMEeHTbl CAMMETPUH B TUPAMHU/IaX, NTapauleIeNuIe/1ax, IPaBUIbHbIX MHOTOI'pPaHHUKAX.

BblYKC/IeHHE 3IEMEHTOB MHOTOTPAaHHHUKOB: pédpa, auaroHanu, yriel. [lnomans 00koBoi
MIOBEPXHOCTH U TIOJTHOM TIOBEPXHOCTH MPSIMO# MPU3MBI, IO /Ib OCHOBAHHIA, TeOpeMa 0 OOKOBO#H
MOBEPXHOCTH MPAMOM mpu3Mbl. [11omaas O0KOBOH MOBEPXHOCTH M MOBEPXHOCTH NPABUIILHOM

MpaMHK/Ibl, TEOPEMa O TUIOLIAH yeeu€HHoM mupaMubl. [Toustue 06 06béMe. OOBEM nHpamMu/ibl,
IPU3MBI.



[TonoGHbie Tena B mpoctpancTBe. COOTHOIICHHS MEKIY IUIOMAISMH MOBEPXHOCTEH,
00BEMaMH MOI00HBIX TEJ.

11 KJIACC

Tesa Bpamenus

[MaMHapHYecKas MOBEPXHOCTb, OOpa3ylolMe HHJIMHAPHYECKOM IMOBEPXHOCTH, OCh
HMIMH/PUYECKOH MoBepXHOCTH. [ [MnHAp: ocHOBaHMs 1 GOKOBasi MOBEPXHOCTh, 0Opa3sykomias u
OChb; TUIONIA/ b OOKOBOMW U MOJTHON MOBEPXHOCTH.

KoHuyeckass MOBEpXHOCTb, 0Opa3yrolue KOHHYECKOM IOBEPXHOCTH, OCb W BEpLIMHA
KOHHYECKOM mnoBepXHOCTH. KOHyC: OCHOBaHME M BeplIMHA, oOpasyromias ¥ OCb; IIOLIA/b
OOKOBOM M TMOJIHOW TMOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyromue ¥ BbICOTA; OCHOBAHMS W
0oKOBast MOBEPXHOCTb.

Chepa u map: LEHTp, paaMyc, JUaMeTp; IUIONIAab MoBepXHOCTH cdepul. Bianmuoe
pacnosioxenure cepbl U IIOCKOCTH; KacaTelibHas II0CKOCTh K cdepe; miomaib chepsbi.

N300pakeHune Tes1 BpallleHUst Ha MII0OCKOCTH. Pa3BépTka LMIMH/APaA ¥ KOHYCA.

KomOuHaluu Tej1 BpaleHWss ¥ MHOTOTPAaHHMKOB. MHOIOrpaHHHUK, ONHMCAHHBIM OKOJIO
chepsl; chepa, BiMcaHHass B MHOTOIPAaHHHK, UIIH TEJIO BPAILICHHS.

[Tonstne 06 o00bEMe. OcHOBHBIE CBoiicTBa 00BEMOB Teil. Teopema 00 00bEME
NPSAMOYTOJBHOTO NapauieienuIea u ciieAcTBIs U3 He€. O0BEM LmnHapa, Konyca. O0bEM mapa
¥ IJI011a/1b chepbl.

[TonoOubie Tena B npoctpaHcTBe. COOTHOMICHHS MEX1y IUIOLIAIAMH IOBEPXHOCTEH,
00BEMaMU 10JIOOHBIX TEJI.

Cevennss wimMHApa (MApaUIETbHO W MEPHEHIUKYISPHO OCH), CEYEHHUs KOHyca
(mapasuieIbHOE OCHOBAHMIO M IMPOXO/IALIEE Yepe3 BEPIIUHY ), CEUCHHS 111apa.

BekTopbl H KOOpAHHATHI B NPOCTPAHCTBE

BekTop Ha miockocTH U B npoctpaHcTBe. CII0)KEHHE M BHIYHTAHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasznoxkeHue BeKTOpa MO TPEM HEKOMIIaHApHBIM BekTopaM. [lpaBuiio
napajuienenunesa. Pemenue 3a1ay, CBSI3aHHbIX C IPUMEHEHHEM TIPABUII JICHCTBUM C BEKTOPAMH.
[IpsimoyronbHast cucrema KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiiiune
3aJlaud B KOOpJAMHATAaX. YToj Mexay Bekropamu. CKalisipHOE IPOU3BEJICHHE BEKTOPOB.
BbruncieHue yrioB MexIy NPSAMBIMH M TUIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIA METOJI IIPH
peLICHUH FreOMEeTPHYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPe3yJbTaThl OCBOCHHUSI IMPOrpaMmbl yyeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCs:

I'pazkaanckoe BocniuTanue:

Cc(OPMHUPOBAHHOCTHIO TPAXKAAHCKON TMO3MIUK  O0YyYalolEerocss Kak aKTHBHOIO W
OTBETCTBEHHOI'0 4JIEHA POCCHUHCKOro 00IIeCcTBa, MPE/ICTABICHHEM O MAaTeMAaTHYECKHUX OCHOBAaX
(GYHKIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYp, SBJICHHWH, NpOLEAYp TI'pakIAaHCKOro oOmecTsa
(BBIOOpBI, OMPOCHI M Mp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJIBHBIMM MHCTHTYTaMHU B
COOTBETCTBHHU € UX QYHKIHUSAMH U HA3HAUCHHEM.

IlaTpuoTHYeckoe BoCIHTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUMCKOMN I'PaKIAHCKOM ICHTHYHOCTH, YBAXKEHHUS K IIPOLIIIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTEMaTHKH, LICHHOCTHBIM OTHOLICHUEM K JJOCTHIKEHUSM POCCUHCKUX
MaTeMaTHKOB U POCCUNCKON MATEMAaTUUYECKOM WIKOJIbI, K UCMOJIb30BAHUIO ITHX JIOCTHKEHUHI B
JIPYTHUX HayKaX, TeXHOJOTHsX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCITHTAHHA:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH PpPOCCHHCKOro Hapoaa; cHOpMHPOBAHHOCTBIO
HPAaBCTBEHHOI'0 CO3HAHUS, YTUYECKOTO MOBEJACHHS, CBSI3aHHOTIO € MPAKTHYECKUM ITPUMEHEHHEM
JIOCTHXXEHUH HAyKH U JESATEIbHOCTBIO YYEHOIrO; OCO3HAHMEM JIMYHOTIO BKJAJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyHIero.

ICcTeTHYECKOEe BOCTIHTAHHE:

SCTETHYECKUM  OTHOLIEHHEM K  MHpYy, BKJIIOYash OCTETHKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pPacCykJAeHWi; BOCIPUMUMUYUBOCTBIO K
MaTEMaTHYECKHM acleKTaM pa3IMuHbIX BUIOB HCKYCCTBA.

Pu3HvecKkoe BOCIIHTAHHE:

C(pOPMHPOBAHHOCTBIO YMEHHMS TPHUMEHSThH MaTEMAaTHYECKHE 3HAHUS B HHTepecax
3JI0pOBOro M Oe3omacHoro odpasa KH3HH, OTBETCTBEHHOIO OTHOUICHHS K CBOEMY 3/10POBBIO
(310poBO€ NUTaHHE, cOATAHCUPOBAHHBIA PEXHMM 3aHATHH M OT/bIXa, peryisipHas (uinyeckas
AKTHMBHOCTb); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3AHATHIX CHOPTHBHO-03/I0POBHUTEIILHOM
JEATEIbHOCTBIO.

TpynoBoe BocnuTanue:

FOTOBHOCTBIO K TPYJYy, OCO3HAHHEM IIEHHOCTHU TPYAOJIOOMS; UHTEPECOM K Pa3zIMuHbIM
chepam npodeccHOHANTBHON JeATEIBHOCTH, CBS3aHHBIM C MATEMAaTHKON M €€ MPUIIOKEHUAMH,
YMEHHEM COBEpIATh OCO3HAHHBIH BHIOOp Oyayiuei npodeccun u peann3oBbIBaTh COOCTBEHHbBIC
KU3HCHHbBIC IJIAHBI, I'OTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHMIO U
€amM000pa30BaHHIO HA MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YYACTHIO B PEIICHUH
NPAaKTUYECKUX 3a/1a4 MaTeMaTHYECKON HaNpaBICHHOCTH.

IKOJIOrHYeCcKoe BOCIIHTAHHE:

C(hOPMHUPOBAHHOCTBIO IKOJIOTHYECKOH KYJIBTYPHI, TIOHMMAHHEM BIIMSHUS COLMAILHO-
9KOHOMHUYECKHX TMPOLECCOB HAa COCTOSHUE MPHUPOJHOW M COLMAIBHOM Cpe/bl, OCO3HAHHEM
r100abHOrO  XapakTepa  AKOJIOTHUECKHX  MpOoOJeM; OpHEHTalMel Ha  [pPUMEHEHHE
MaTeMaTHYCCKUX 3HAHHWM JUIS pEelIeHUs 3a/1a4 B 00JIaCTH OKpYKaIOIIeH cpeibl, TJIaHUPOBAHMS
MOCTYIKOB ¥ OLICHKH MX BO3MOXKHBIX ITOCJICACTBUHN JUISL OKPYKAIOLIEH CPe/Ibl.

LleHHOCTH HAYYHOT 0 O3HAHHUS:



c(DOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  yPOBHIO
pa3BUTHS HaYKH M OOUIECTBEHHON NMPAKTHKH, MOHMMAHHEM MATEMAaTHYECKOH HAyKH Kak chepsl
4eJIOBEYECKOM JIeITeTbHOCTH, ITANOB €€ Pa3sBUTHUS M 3HAYMMOCTH JUIS PA3BUTHS LIMBUIIM3AIIMH]
OBJIAJICHHEM SI3BIKOM MaTeMaTHKH B MAaTEeMaTHUECKOM Ky/IbTYPO# KaK Cpe/ICTBOM IO3HAHUA MHPa;
FOTOBHOCTBIO OCYIIECTBJIATH MPOSKTHYIO H HCCIIE0BATEIILCKYIO JACATEIBHOCTh HHIWBHYAIbHO
U B IpyIiIe.

METAINPEIAMETHBIE PE3YJIbTATbI

MeTanpe/IMETHbIE Pe3y IbTaThl OCBOCHHS MPOrpaMMbl yueOHOro npeamera «Maremarnkay
XapaKTEePU3YIOTCS  OBJIAJICHUEM  YHHBEPCAIbHBIMH  NO3HA6AMENbHbIMU  OCUCMEUSMU,
VHUBEPCANLHLIMU — KOMMYHUKAMUGHOIMU — OCUCMEUAMY,  YHUBEPCANbHOIMU  PECYIAMUSHbIMU
OeuUCmEUsMU.

1) Viusepcanvuvie nosnasamenshvie oeticmeus, obecnevusaom Gopmuposanue 6azo6oix
KOCHUMUBHBIX NPOYECCO8 00YHalouuxcs (0c6oenue mMemooos NOHAHUA OKPYHCaloujeco mupd,
npUMeHeHUe 102UYeCKUX, UCCIe008AMENbCKUX Onepayuil, ymenuu pabomams ¢ unghopmayuei).

ba3oBble JlorH4YecKue AeicTBHS:

e BBISBIATH M XapaKTEpPU30BaTh CYLIECTBEHHbIC NPH3HAKH MATEMaTHYECKUX OOBEKTOB,
MIOHSATHI, OTHOIICHHH MEXIy NOHATHAMH; (OPMYIHPOBATH ONPECICHHUS MOHATHIA
YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAacCHUKAIMH, OCHOBAHUS /UTs 00001ICHHS
W CpaBHEHHSI, KPUTEPUHU TMIPOBOAMMOI0 aHaJIM3a;

e BOCIPHHHUMATH, GOPMYTHPOBATH H NPEOOPA3OBLIBATH CYKACHHS: YTBEPANTEILHBIC H
OTpHUIATE/IbHbIC, €IMHUYHBIEC, YACTHBIE U OOIIKE; YCIOBHBIC,

e  BBISBISTH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEUHs B (pakTax,
JIaHHBIX, HAOMIOJEHHMAX M YTBEPXKIACHMSX: Ipeiararb KpPUTEPHH JUIsS BbISBJICHHUS
3aKOHOMEPHOCTEH M MPOTHBOPEUHHA;

e Jle1aTh BBIBO/BI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX M HWH/YKTHBHBIX
YMO3aKTIOYSHHH, YMO3aK/IIOUEHUH 110 aHAJIOTHH,

® IPOBOJUTH CAMOCTOSTENBHO JI0KA3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIICHUH (TTpsMBbIC
M OT TPOTHBHOIO), BHICTpAMBAaTh apPryMEHTALMIO, TPUBOJUTL TPUMEPBl  H
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYIK/ICHHS ¥ BBIBO/IbI;

e BHIOMpaTh CHOCOO pelieHHsi yuyeOHOM 3ajauM (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BLIOUpaTh Hanboiee NOAXOAALIHH ¢ YYETOM CaMOCTOSATEIIBHO BbIJCICHHBIX
KPUTEPHUEB).

ba3oBble ucciie10BaTe/ IbCKHE 1€HCTBHA:

® WCIOJB30BaTh  BOMPOCHl  KaK  MCCIIEOBATEIILCKUNA  MHCTPYMEHT  MO3HAHHUS:
(bopMyJIMpOBaTh BOMPOCH, (PUKCUPYIOLIME NPOTHBOPEYHE, NPodIeMy, YCTaHaB/IMBATh
HCKOMOE W JIaHHOe, (OPMHUPOBATH TUIOTE3y, ApPryMEHTHPOBATH CBOKO TO3UIIHUIO,
MHEHHE;

® [POBOJMUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM OKCIHEPUMEHT, HCCIICAOBAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHuyecKoro oOBEeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXK/ly 0ObEKTaMH, SABJICHUSAMH, IIPOLIECCAMH

e camocTosTenbHO  (opmynupoBaTh  O0OOILIEHMS M BBIBOJABI 110 pe3yJibTaTam
NPOBEIEHHOTO HAOIOCHHSI, UCCIICIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD MOJTYYEHHBIX
pe3yJIbTAaTOB, BHIBOJIOB U 000OIICHHUIA;



IIPOTHO3UPOBATH BO3MOXKHOEC Pa3BUTHE IIPOIECCA, a TAKKE BBIJIBUT'ATh MPCATIOJIOKCHUS
0 €r0 pa3BUTHH B HOBBIX YCJIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JA€DUIUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOMMBIX JUISi OTBETA HAa BOIPOC U
JUISl pELLICHUS 3a/1auu;

BLIOMpaTh HMHQPOPMALMIO M3 WCTOYHHKOB Pa3IM4HBIX THIIOB, aHAJIW3MPOBATh,
CHCTEMaTU3MPOBaTh M MHTEPIPETHPOBATH HHPOPMALMIO Pa3TMYHBIX BHIOB U (HOpM
NIPEICTABICHHS;

CTPYKTYpUpOBaTh MHMOPMAIMIO, [PEJACTABIATH €€ B pasIMuHbIX  (popmax,
WLTIOCTPUPOBATh I'papueCKH;

OLICHUBATh HAAEKHOCTh MH(POPMALMHM 10 CAMOCTOSTENBHO CHOPMYJIMPOBAHHBIM
KPHTEPHUSIM.

2) Vuueepcanvnvie KOMMYHUKAMUBHbIE Oelicmeus,, 00ecnequsam c@hopmuposaniocns
COYUANBHBIX HABLIKOE 0OV AIOUJUXCSL.
Ob6menne:

BOCIIPUHUMATH ¥ (OPMYIMPOBATH CYXKICHUS B COOTBETCTBHH C YCIIOBUSIMHU H ILICISIMH
OOLIeHHs; SICHO, TOYHO, I'PAMOTHO BbIP@XaTh CBOK TOYKY 3PEHHsi B YCTHBIX H
MACBMEHHBIX TEKCTaX, /J1aBaTh MOSCHEHUS 110 X0y pelIeHHs 3a/a4i, KOMMEHTHPOBATh
NOJIyYEHHBIH pe3yIbTarT;

B X0JI€ 0OCYX/IeHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYXkK/IaeMOM TeMbl, IIPOOJIEMBbI,
pelaeMoi 3a/1auu, BbICKa3bIBaTh UJEH, HALICJICHHBIC HA IIOMCK PELICHHUs; CONOCTABIIATh
CBOM CYXKJCHHS C CY)KICHUSIMH JPYTHX YYaCTHUKOB JMaiora, OOHapyXuBaTh pa3jiniyne
¥ CXOJICTBO MMO3MIMH; B KOPPEKTHOH ¢opme (opmyIupoBaTh pa3HOIIacHs, CBOM
BO3PaXECHHUS;

NpPeACTaBIATh Pe3y/IbTaThl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHUS, TTPOCKTA;
CaMOCTOSTEIbHO BBHIOMPATh (OpMAT BBICTYIUICHUS € YYETOM 3@/a4 MPE3CHTAIMH M
0COOEHHOCTEHN ayAMTOPHH.

CoTpyHHY€CTBO:

MOHUMATh U HCTIOJIL30BATh MPEUMYIIIECTBA KOMAHIHOM ¥ MH/IMBH/LyaIbHON pabOTHI NPy
pelieHnud yuyeOHBbIX 3a/1a4; IPUHUMATh 11e]b COBMECTHON JEATEILHOCTH, IIJIAaHHPOBAThH
OpPraHM3allMi0 COBMECTHOM paloThl, pacnpenessiTb BHJbI padoOT, JOroBapuBaThCs,
o0cyx)aaTh mpouecce U pe3yibrar padoTbl; 0000111aTh MHEHUS! HECKOJIBKHUX JIFOJIEH;
y4acTBOBATH B IPYNIOBBIX popmax paboThl (00CykKACHUS, OOMEH MHEHHH, «MO3TOBbIC
HITYPMBI» U UHBIE); BBINOJIHATH CBOKO YacTh pabOThl M KOOPJAMHUPOBATH CBOM JICHCTBUS
C IPYTUMH YICHAMH KOMaH/Ibl; OIIEHUBATh KAYeCTBO CBOETO BKJIaJa B OOIIMH MTPOIYKT
10 KpUTEPHAM, CPOPMYJIHPOBAHHBIM YHACTHUKAMH B3aUMO/ICHCTBHUS.

3) Vuueepcanonvie pecynamuensie oeiicmeus, obecnequsarom Gopmuposanue cmoici06bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PELCHUs 3a/1a4, BBIOUpATh CIIOCO0 pelIeHUs ¢ yUETOM
MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHHH ¢ yU4ETOM HOBOH MH(pOpMaALIUK.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMHM I103HABATEJIbHOM pe(dIeKCUM KaK OCO3HAHHsI COBEPIIACMbIX
JEHCTBUH M MBICIMTENBHBIX IPOLIECCOB, MX pe3yJbTaTOB; BIAAETh CNOCOOAMH



CaMOTIPOBEPKH, CaMOKOHTpOJISi MpOIecca M pe3ysibTara pElIeHHs MaTeMaTH4ecKo#
3aJ1auM;

e [pEeABHJAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHHKHYTh NPH PEIICHUH 3aJ1a4l, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCT HA OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX, HANICHHBIX
O1MOOK, BBISIBICHHBIX TPYHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yjbTarta LEJIH M YCJIOBHAM, OOBACHATH TPHYMHBI
JIOCTHXKEHUSI MJIM HEJOCTHIKEHHS DPEe3yJIbTaTOB JESATENIbHOCTH, HAXOIWTh OIIMOKY.
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATbI

10 KJIACC

OnepupoBaTh MOHATHSAMHU: TOUKA, MPsiMas, IIOCKOCTh.

[Ip¥MeHSTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IIPH PEUICHHH T€OMETPUYCCKHX
3aj1ad4.

OnepupoBaTh MOHATHSAMM: NAPAUICIBHOCT M NEPIHEHIUKYJISPHOCTh TPSIMbIX U
IJIOCKOCTEH.

KnaccuduuupoBaTh B3aMMHOE PAaCIONOKEHHE MPIMBIX M IUIOCKOCTEH B POCTPAHCTBE.

OnepupoBaTh MNOHATHAMH: JBYTPAHHbBIM Yroj, TIpaHd JBYIPaHHOro yrjia, pebpo
JIBYTPAHHOTO YIJIa; TMHEHHBIM YroJl IBYrpaHHOIO yria; rpajycHas Mepa JIByrpaHHOro yria.

OnepupoBarh MOHATHSIMHU: MHOTOIPAHHUK, BBIMYK/IbIH M HEBBINYKJIbIA MHOTOrPaHHHK,
9JIEMEHTBl MHOTOI'PaHHHUKA, PaBHJIBHBIA MHOTOIPAHHHK.

Pacno3sHaBaTth OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuaa; MpU3Ma, NPSAMOYIOJIbHBIN
napajuienenunes, Kyo).

KinaccupuuupoBaTh MHOTOrpaHHMKH, BbIOMpasi OCHOBaHMS JUlid  Kjaccuukaimu
(BBINYKJIbIE W HEBBINYK/JIble MHOTOIPAHHUKH; IPaBHJIBHBIE MHOTIOIPDAHHUKH, TIpSMbIe H
HAKJIOHHBIE TTPU3MbI, TAPA/UICJICITUIIC/IbI).

OnepupoBaTh MOHATHAMHU: CEKYI1Iasl JIOCKOCTh, CCYEHUE MHOIOTPAaHHHUKOB.

OOBACHATH MPUHIUITBI TOCTPOCHUS CEUCHU M, UCTIOJIb3Ysl METO/L CJIEJIOB.

CTpOoHTh CeYEeHHss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) IIOCKHE
YEPTEIKH M3 PUCYHKOB IPOCTBIX 00BEMHBIX (UIYp: BHJI CBEPXY, COOKY, CHU3Y.

Pemarh 3a1aun Ha HAXO0XICHHUE T€OMETPUYECKUX BEJTUYMH MO 00pa3iiaM MM aJlrOPUTMaM,
MIPUMEHSISE U3BECTHBbIC AHATMTHYECKHE METOJIbI MPH PEUICHWHM CTAaHJAapPTHBIX MaTeMaTHYeCKHX
3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUN MEXJ1y JIByMsl TOUKAMH, OT TOUYKH JI0 NPAMOM, OT TOYKH JIO
TUIOCKOCTH, MEX/1y CKPEIIMBAIOIUMHUCS TIPSIMBIMH.

Pemrarp 3a1aun Ha HAXOXKACHUE FEOMETPUYECCKHUX BEJTMUUH 110 00pa3liam MM ajlropuT™Mam,
NPUMEHSSI U3BECTHBIC AHATUTHYECKUE METO/bl IPH PEIICHWH CTAHAAPTHBIX MaTeMaTHYCCKHX
3a/la4 Ha BBIUYKCJICHHE YIJIOB MEXJy CKPCIIMBAIOIIUMUCS TPSAMBIMH, MEXIAY IPAMOH H
IUIOCKOCTBIO, MEXK1Y IJIOCKOCTSIMH, JIBYTPaAHHBIX YTJIOB.

Bbrunc/aste 00bEMBI M TUIOIIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUpamMuia) ¢
npuMeHeHHeM (POPMYJT; BEIYKCIISATH COOTHOIICHUSI MEXTy TUIOIIAISIMHU MIOBEPXHOCTEH, 00bEMaMu
110/100HBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TMOHATHSAMH: CHMMETPHSI B TIPOCTPAHCTBE; LEHTP, OCbhb M IUIOCKOCTH
CUMMETPHH; LICHTP, OCh M IJIOCKOCTh CHMMETPUH (PUTYDBI.

U3Bnekath, npeoOpa3oBbIBaTh U HHTEPIPETHPOBATH HHPOPMALIHIO O ITPOCTPAHCTBEHHBIX
reOMEeTpHUYECKUX (PUTrypax, MpeACTaBICHHYIO Ha YepTekKaX U PUCYHKaX.



[IpuMeHsTh reoMeTpuueckue (GakThl JUIs  PCLICHHA CTEPEOMETPUHCCKHX  3ajad,
TPE/IIOJIAraloMX HECKOJIBKO IIaroB PEIICHUS, €C/IM YCJIOBHS NPUMEHEHHUS 3a/aHbl B SIBHOM
dbopme.

IIpuMeHSTh TPOCTEHINE TPOrPaMMHBIE CPEICTBA M IJICKTPOHHO-KOMMYHHKAIMOHHbBIC
CHCTEMBI TPH PELICHUU CTEPEOMETPUYECKHUX 3a/1a4.

[IpuBOMTL TIPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJIE M IKU3HH,
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB I'€OMETPHHU B HCKYCCTBE.

[Ip¥MeHSITh MOJIyYeHHBIE 3HAHUSI HA NPAKTHKE: aHAIW3UPOBATH PEAIbHBIC CHUTYAllMH U
NPUMEHATh  WM3yYCHHbIE TOHATHS B NPOIECCE  [MOMCKA  PCIICHHS — MaTeMaTH4CeCKH
chopMyIMpoBaHHOM MPOOIEMbI, MOJCIHPOBATH pPeabHbIC CHTYAllMH Ha SA3bIKE I'€OMETPHH,
MCCIIEIOBATh TOCTPOEHHBIE MOJEIN C HCIOIb30BAHUEM I'€OMETPHYECKUX MMOHSITHH M TEOPEM,
anmnapara anreOpbl; pelaTh NPaKTHYECKHE 3a/1a4H, CBA3aHHbIE C HAXOX/ICHHEM I'eOMETPUYCCKUX
BEJINYHH.

11 KJIACC

OnepupoBaTh MOHATHAMM: IIAJIHHPHYECKAS TIOBEPXHOCTD, 00pa3yIOLIKe [IUITHH/IPHYCCKOM
NOBEPXHOCTH; LMIMHAP; KOHHYECKas MOBEPXHOCTb, 00pa3ylollke KOHHYECKOW IOBEPXHOCTH,
KOHYC; chepuyeckasi IOBEPXHOCTb.

Pacniosnasars Teja BpalleHus (LIWIMHIP, KOHYC, cdepa v map).

OOBACHATH CITOCOOBI MOJTYYEHHS TEJ BPAILLCHUS.

KnaccupuuupoBarth B3aMMHOE pacrosiokeHne cheprl ¥ IIOCKOCTH.

OnepupoBarh MOHATHSAMHU: IIAPOBOH CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CEIMEHTA,
IIAPOBOM CJION, OCHOBAHKE MIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CJIOS; LIAPOBOi CEKTOP.

Bbruucaste 00bEMBI M IUIOIMIAAN MOBEPXHOCTEH Tel BPALLCHHS, T€OMETPUUYCCKUX Tel €
npuMeHeHHeM PopMyIL.

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BITHCAHHBIA B cdepy M ONHMCAHHBIH OKOJIO
chepsl; chepa, BnucaHHasi B MHOTOTPaHHHUK HIIM TEJIO BPALLICHHS.

BbIUHCIIATH COOTHOIIEHHS MEK/1Y TUIOIIA/IIMH TTOBEPXHOCTEH N 00bEMaMHU 10I00HBIX TEJ.

U3o6paxkarh u3ydaemble (QUIYpbl OT PYKH H C TPUMEHEHHEM IPOCTBIX HEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUIyp: BH/L
CBEPXY, COOKY, CHU3Y; CTPOMTH CEYEHHS TEJI BpPAILICHHUS.

W3BjiekaTh, HHTEPIPETHPOBATH M NPe0oOPa3oBbIBaTh HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PHUrypax, Mpe/ICTABICHHYIO Ha YEPTEXKAX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOJIHATE AEHCTBHS CII0KEHUSI BEKTOPOB, BHIYUTAHHUS BEKTOPOB U YMHOXKEHHS BEKTOpA
Ha YKCII0, OOBACHATH, KAKUMH CBOMCTBAMHU OHHU 00J1a/1a10T.

[TpuMeHSTH MpaBUIIO NMapauiesenue/a.

OnepupoBarh MOHATHSAMH: JIEKAPTOBbI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YroJl MEXJIy BEKTOPAaMH, CKaIspHOE
NPOM3BE/ICHHE BEKTOPOB, KOJUTMHEAPHbIE U KOMIIJIAHAPHBIE BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M IIPOU3BEJCHUE BEKTOPA Ha YHCIIO, YTOJI MEX/ly BEKTOpaMHu,
CKaJIIPHOE MPOU3BE/ICHHE, PACKIIa/IbIBATh BEKTOP 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOP/MHAT.



[IpuMeHsiTh  reoMeTpryeckue (BakThl Juls  PEIICHHs  CTEPEOMETPHHCCKHX 3aj1a4,
NPENOAralOMMX HECKOJIBKO IIAroB PELICHHs, €CIM YCIOBUS NMPUMCHCHHSA 3a/aHbl B SIBHOM
dbopme.

Pewarh npocTeiilke reoMeTpHYecKHe 3a/1aui Ha NPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOo/1a.

Pemiath 3aJayd Ha /IOKAa3aTeIbCTBO MAaTeMaTHYECKMX OTHOLICHMH M HaXOXJICHHMC
reOMETPUYECKHX BEIMYMH 110 00pa3laM Wi alropuTMaM, MPUMEHSS U3BECTHBIC METO/B! TIPH
pelIeHHH CTaHapPTHBIX MaTEMAaTHYECKHUX 3a/1a4.

[IpuMeHsITh MPOCTEHIIME MPOrPAMMHbIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIHOHHDIC
CHCTEMBI TP PELLICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpMBOAMTH TPUMEPHI MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B NPUPOLC M IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB FE€OMETPHH B HCKYCCTBE.

[IpuMeHATH MOTyYEeHHBIC 3HAHMS HA MPAKTHKE: aHATM3UPOBATH PCAbHBIC CHTYalHH H
NPHMEHATH ~ M3yYeHHble TOHATHS B  NpOLECCe MOMCKA  PCUICHHS — MATEMATHYCCKH
c(OpMyJIMPOBAHHOM MPOOIEMBI, MOJIENMPOBATH PEANbHbIC CHTYAllMH Ha A3bIKC ICOMCTPHH,
MCCJIEI0BATh TOCTPOEHHBIE MOJIEIH € HMCIOJIb30BAHHEM T€OMETPHUCCKUX MOHATHH M TEOPEM,

anrapara anre6pu; pemarh NPaKTUHICCKUEC 3a/1a4u, CBSI3aHHBIEC C HAXO0XKJICHUEM I'€COMETPUICCKUX
BCJIMYHUH.
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MNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosimuecTBo 4yacos
Ne T
o/ eMa ypokKa Beero KonTpo.unb
HbIe
paboThI

OCHOBHBIE TIOHSTHUSI CTEPEOMETPHH
TOYKA, MpsiMasi, TNIOCKOCTh,
npoctpancTBo. [IpaBuia n3o0paxeHus
Ha PUCYHKaX: H300paKeHHsl IIOCKOCTEH,
napauie/IbHbIX MPSIMBIX (OTPE3KOB),
Cepe/InHbI OTpe3Ka

[TonsiTus: repeceKaromuecs miIoCKOCTH,
IepeceKaroluecs npsmas u mioCkKocTb

[TousiTus: NepeceKaroumecs mIoCKoCTH,
repeceKarouecs npsmast v mioCkKocTb

3HAKOMCTBO C MHOTOIPaHHUKAMH,
4 n300paKeHHe MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOCKIIMOHHBIX YepTexkax

HauanbHble CBeJIeHHs O KyOe U
5 UpaMHU/JIe, UX Pa3sBEPTKH M MOJICIIH. 1
CeueHHsi MHOTOIPAaHHHUKOB

HavasbHble CBeJICHUS O KyOe

6 NUpaMHU/JIe, UX Pa3BEPTKH U MOJICIIH. 1
CeueHHsi MHOTOTPAaHHHUKOB
[Tonsitue 06 aKCHOMATHYECKOM

7 MOCTPOCHUH CTEPECOMETPHUH: AKCHOMBI 1
CTEPEOMETPUH U CJICJICTBHUS U3 HUX

[IpakTnue
CKHe
padoThI

Jara J/IeKTPOHHBbIE HPPOBLIE
u3ydyeHust  obpasoBaTesibHbIE PeCypChbl

https://resh.edu.ru/subject/17/10/

1.09

https://resh.edu.ru/subject/17/10
55 ps:// ru/subject/17/10/
— https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
12.09

https://resh.edu.ru/subject/17/10/
15.09

https://resh.edu.ru/subject/17/10/
19.09

https://resh.edu.ru/subject/17/10/
22.09



10

11

12

13

14

15

16

17

18

[TonsiTue 06 aKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPUH: AKCHOMBbI
CTEPEOMETPHUH U CJICICTBHUS U3 HUX
[lToHsaTHe 00 aKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPHH: AKCHOMBbI
CTEPEOMETPHH M CIICACTBHS U3 HUX
[TousiTHEe 00 aKCMOMATHYECKOM
MOCTPOCHUH CTEPEOMETPHH: AKCHOMBbI
CTEPEOMETPHH M CIICIACTBHS U3 HUX
B3aumHOe pacrosiokKeHue NpsiMbIX B
IPOCTPAHCTBE: NEPECEKAIONIHECS,
napauie/ibHble U CKPEIMBaIOIIHECs
npsiMble

[TapaieIbHOCTh MPAMBIX U IIJIOCKOCTEH
B MIPOCTPAHCTBE: MAapaUIe/IbHbIC NPAMbIE
B IPOCTPAHCTBE; MapalIeIbHOCTD TPEX
NPSIMbIX

[Tapa/uieIbHOCTb 1IPAMBIX M TUIOCKOCTEH
B nnpoctpancTse: [lapauieabHOCTD
pSAMOM U IIJIOCKOCTH

V1iibl ¢ COHANPABICHHBIMH CTOPOHAMHM
Yo Mex1y NpAMBIMHU B IIPOCTPAHCTBE

V1o Mex1y MpSIMBIMH B IIPOCTPAHCTBE

[TapajieTbHOCTD MIIOCKOCTEH:
napauiejibHble MI0CKOCTH

CBoiicTBa MapauIeIbHbIX MJIOCKOCTEH

26.09

29.09

3.09

6.09

10.09

13.09

17.09

20.09

24.09

27.09

711
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19

20

21

2%

23

24

25

26

27

28

29

30

[IpocTeiilne npocTpaHCTBEHHBIC
(urypsl Ha IJIOCKOCTH: TETPAd P, KyO,
napasuiesienuIe/l

[TocTpoenue ceyeHui

[TocTpoenue ceyeHui

KonTposbHasi pabota 1o teme "lIpsmbie
M TUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U

CALL

TUIOCKOCTEN

[TepreH/IMKYISIPHOCTD NPAMOM 1
IUIOCKOCTH: TEPIICH/IUKYJISPHBIC ITPSMBbIC
B IIPOCTPAHCTBE

[Ipsimblie napajuieibHbIC U
NepreHUKY/ISPHBIE K IJIOCKOCTH
[Ipsimble napauieibHbIC U
NEepreHUKY/ISPHBIE K IIJIOCKOCTH
[Ipu3HaK MepreHMKyJISAPHOCTH IPSIMOi
U TUIOCKOCTH

[Ipu3HaK MepreHMKyYJIAPHOCTH IPSIMOi
U TUIOCKOCTH

Teopema 0 NPsIMO#i NIEPIEH/IMKYISPHOM
IJIOCKOCTH

Teopema 0 IpSIMO#i IIepIEHIMKYISPHOH
TJIOCKOCTH

Teopema 0 NPsIMOii NepIEH/IMKYISAPHOM
IJIOCKOCTH

10.11

14.11

17.11

21.11

2411

28.11

1.12

5.12

8.12

12.12

15.12

19.12

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/
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ru/subject/17/10/
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31

32

33

34

35

36

37

38

39

40

41

[leprieHiuKyJIsp ¥ HAKJIOHHBIE:
paccTOsIHUE OT TOYKH JI0 TJIOCKOCTH,
paccTOsIHUE OT NPAMO JI0 MJIOCKOCTH

[leprieH MKy ISP U HAKJIOHHBIE!
paccTosHUE OT TOYKHM JI0 IUIOCKOCTH,
paccTosiHUE OT NPSMOM JI0 MJIOCKOCTH

[leprieHAMKY ISP ¥ HAKJIOHHBIC:
pacCTOsIHKE OT TOUYKH JI0 TJIOCKOCTH,
paccTosiH|E OT MPSIMOH JI0 TJIOCKOCTH

[TeprieH MKy ISP U HAKJIOHHBIE!
pacCTOsIHUE OT TOUYKH JI0 TIIOCKOCTH,
paccTostH|E OT MPSIMOM JI0 TJIOCKOCTH

VYriibl B IPOCTPAHCTBE: YIOJI MEXKIY
NpSAIMO M IJIOCKOCTBIO

JIByrpaHHbIit yroJi, JIMHEHHbIH yroJl
JIBYT'PaHHOI'O yria

JIByrpaHHBIit yroJi, JIMHEHHbIH Yol
JIBYTPaAHHOT'O yrja
[leprieH MKy ISAPHOCTD TJIOCKOCTEH:
NPU3HAK NEPIEHUKYJIIPHOCTH JIBYX
TUIOCKOCTEH

[leprieH MKy ISIPHOCTD IJIOCKOCTEH:
NPU3HAK NEPHEHIUKYJISIPHOCTH JBYX
TJIOCKOCTEH

[lepnieH MKy IspHOCTH [LUIOCKOCTEH:
NPHU3HAK NEPIEHAMKYJISIPHOCTH ABYX
IUIOCKOCTEH

Teopema 0 TPEX MEPIEHIMKYISpaxX

22.12

26.12

29.12

9.01

12.01

16.01

19.01

23.01

26.01

30.01

2.02

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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42

43

44

45

46

47

48

49

Teopema 0 TpEX MepreHMKyIspax

Teopema 0 TpEX neprneHMKyIsipax

KonTtposbHasi paboTa 1o TeMam
"ITepneHAUKYIAPHOCTD MPSIMBIX H
Al

rwiockocTei" U "Y1l MEX/1y NPAMBIMH
M IJIOCKOCTSIMU"

[ToHsiTHe MHOIOI'PaHHHKA, OCHOBHBIC
9JIEMEHTBI MHOTOI'DAHHHKA, BBITYKJIbIC
HEBBIMYKJIBIE MHOIOIPAaHHUKH
pa3BépPTKAa MHOTOIpaHHHUKA

[Ipu3ma: n-yrojibHas Ipu3Ma; rpaHy u
OCHOBAHHS TPU3MBIL; IIpsMast U
HAKJIOHHAs PU3MbI; OOKOBas M IOJIHAs
IIOBEPXHOCTb MIPH3MBI

[lapajutenienumne/1, NPAMOYIroJIbHbIA
napaJiiesienuIesl ¥ ero CBoMcTBa
[Iupamu/ia: n-yrojbHas nupamua,
rPaHd U OCHOBAHME NUPAMHUJIbI; OOKOBAS
¥ 110JIHAsl IOBEPXHOCTH IUPAMH/IbI;
npaBuiibHAs ¥ yceuEHHas NUpamMmu/ia
[IpaBujIbHbIE MHOIOIPAHHUKHU: IOHSTHE
NPaBUJILHOTO MHOTOIPaHHHUKA;
paBUIbHAs IPU3Ma U NPaBUIIbHAS
NMpaMHU/Ia; IPaBUIIbHAS TPEYTOJIbHAs
MUpaMK/Ia | TPaBHJIBHBIN TeTpadap; KyO

6.02

9.02

13.02

16.02

20.02

27.02

1.03

5.03

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/

https://resh.edu.

ru/subject/17/10/
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ru/subject/17/10/
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50

51

52

33

54

39

56

57

58

59

[IpescTaBieHue O NPaBUIIbHBIX
MHOTOTPaHHUKAX: OKTad/1p, A0AEKadIp U
MKOCAdIP.

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCHTEJIBHO TOYKH,
HPSIMOH, TJIOCKOCTH. DJIEMEHThI
CUMMETPHUH B MUpaAMHJ1axX,
napauiesenumne/1ax, npaBujIbHbIX
MHOTOrpaHHUKAX

BbIyrciieHre 3J1IEMEHTOB
MHOTOIPaHHUKOB: pEOpa, IMaroHau,
yTJIbl

[Tnomanas 60KOBOM MOBEPXHOCTH U
[OJIHOW TTOBEPXHOCTHU NIPSIMOM IIPHU3MBI,
IJI01Ia/1b OCHOBaHMMH, TEOpeEMa 0O
OOKOBOM IMOBEPXHOCTH MPAMOM IIPU3MBI
[Tomaap 60KOBOM MOBEPXHOCTH H
IOBEPXHOCTH MPABHIbHON ITMPAMHU/IbI,
TeopeMa o 11011 OOKOBOM
MOBEPXHOCTH YCCUEHHON IUPaMHUJIbl
KonrposnbHas pabora no reme
"MHOrorpaHHuKH"

[Tousitue 06 00BEME
OOBEM NUpamMuIbl
OOBEM MUpPaMHU/IbI

OOBEM TUpaAMHU/IbI

12.03

15.03

19.03

22.03

2.04

5.04

9.04

12.04

16.04

19.04

https://resh.edu.ru/subject/17/10/
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60

61

62

63

64

65

66

67

68

OO0BEM nupaMu,Ibl
OOBEM npU3MBbI
OOBbEM npU3MBbI

OOBEM npU3MBI

KonTtponbnas pabora no reme "O0bEMBI
MHOI'OIpaHHUKOB"

[ToBTOpenue, 06001eHHEe
cucremarusanus 3Hanuii. [loctpoenue
CEYCHUN B MHOTOIPAaHHHUKE

[ToBTOpenue, 0600meHme
cUcTeMaTu3alus 3HaHui. Beruncienue
PACCTOSIHHI: MEXKJ1y IByMsI TOYKAMH, OT
TOYKH JI0 NPSAMOMH, OT TOYKH JI0
IJIOCKOCTH, MEX/LY CKPEIIHBAIOIUMHUCS
NPSMBIMH

Hrorosas koHTposibHas paboTa

IToBrOopenue, o6o0IICHHE
cUCcTeMaTru3anus 3HaHui. Beraucienue
YIJIOB: MEXKY CKPELIMBAIOIIUMHUCS
NPSAMBIMH, MEK/1y NIPSIMON U
TUIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YIJIOB
MEKY TIOCKOCTSAMH

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

23.04

26.04

30.04

3.05

7.05

10.05

14.05

17.05

21.05
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11 KUIACC

KoanvecTBO 4acoB JJIEKTPOHHbIE
Jarta undposbie
Nen/m  Tema ypoka Konrpoabubie IlpakTnyeckue
Bceero u3ydeHusi obpazoBaTe/bHbIE
padoThI padoThI
pecypcesbl

Coepa u map: UeHTp, pajuyc, JHamMeTp;
II0IIA/Ib MOBEPXHOCTH Chepbl
B3aumnoe pacniosioxkenue chepsl 1
IUIOCKOCTH; KacaTeJibHasi TNIOCKOCTh K 1
chepe; miomaab chepsl
N3o0pakenue cdepsl, 1mapa Ha
miockocT. CevyeHus mapa

[{nauHpuyecKast IOBEpXHOCTD,
00pa3yroime HHUIHHIPHYECKON
MIOBEPXHOCTH, OCh IIHJIMHAPHYECKOM
MOBEPXHOCTH

[umsap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yioias 1 och;
J10111a/1b OOKOBOM U IMOJIHOM
MOBEPXHOCTH

N300paxkeHne MUIMHIPA HA TNIOCKOCTH.
Pazséprka nmmnapa. Ceuenus

WIHHJIpA (TUIOCKOCTBIO, NapajuleIbHON 1
WM TIEPIIEHIMKYJIIPHOM OCH .
IMJIMHAPA)

Konnueckasi mOBepXHOCTb,
oOpa3yrolue KOHHYECKOM



10

11

12

13
14
15

16

17

IMOBEPXHOCTH, OCh U BEPILIHHA
KOHMYECKOM INOBECPXHOCTH

Konyc: ocHOBaHME U BeplIMHA,
oOpasyromas ¥ 0Ch; IIOIaab OOKOBOH
H TTOJIHOM TMOBEPXHOCTH

YceuéHHbli KOHYC: 00pa3yroniue u
BBICOTA; OCHOBaHMsI U OOKOBast
MOBEPXHOCTH

N300paxenne KoHyca Ha IIIOCKOCTH.
Pa3Béprka konyca. CeueHusi KoHyca
(MJ1I0CKOCTBI0, MapalieIbHON
OCHOBAHMIO, U TUIOCKOCTHIO,
NPOXOAIICH Yepe3 BEpUIMHY)
KomOunanus tesn BpaieHus u
MHOT'OI'PaHHUKOB

MHororpaHHuK, OIMCaHHbIH OKOJIO
ctepsr; chepa, BriucanHas B
MHOIOI'PaHHUK WJIM B TEJIO BpAIllCHHUS
[Tonsitne 06 06vEMe. OcHOBHBIE
CBOMCTBA 00BEMOB Tell

OO0BEM HUIMHApPA, KOHYCA

O06BéM mapa u riomak chepbl
[ToroOHBIE TENMA B IPOCTPAHCTBE.
COOTHOIIEHHS MEX/LY TUIOIIA/SIMH
MOBEPXHOCTEH, 00BEMAMH 110 I00HBIX
TeN

KonTponpnas pabora no temam "Tena
BpauieHus" u "Oobembl Ten"



18

19
20

21

p

23

24

2o

26

27

28

29

BekTop Ha 1JI0CKOCTH U B
MPOCTPAHCTBE

CnoxeHue U BbIUMTAHUE BEKTOPOB
YMHOXKEHHE BEKTOpa Ha YUCIIO
Pa3znoxenue BekTopa no Tpém
HEKOMIUIaHapHBIM BekTopaM. [ [paBuio
napasuiesienumne/ia

Pemenue 3a1a4, CBA3aHHbBIX €
IIPUMEHEHHUEM ITIPABHJI ACHCTBUM C
BEKTOpaMH

[IpsmoyrosbHas cuctema KOOp/AMHAT B
npoctpaicTBe. KoopauHarel BekTopa.
[IpocTeitime 3a1auu B KOOpAMHaTax
VYroa mexay Bekropamu. CkajispHoe
IIPOU3BEICHUE BEKTOPOB

BerunciieHne yrioB Mex/ 1y NpSMbIMH U
TUIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIH METO/1 IIPH
pELICHUU reOMETPUYECKUX 3a/1a4
KontponbHas padora 1no reme
"BeKkTOpbl U KOOPIMHATHI B
npocTpancTse”

[ToBTOpenue, 06001eHNe 1
cucreMaru3anus 3HaHuil. OCHOBHbIE
¢Gurypsbl, GpaxkTbl, TECOPEMbI Kypca
IUIAHUMETPUH

[ToBTOpenue, 06001IEHHE U
cucreMaru3aius 3HaHui. OCHOBHBIC



Gurypsl, GpakTel, TEOpEMBI Kypca
IUIAHUMETPUH

[ToBrOopenue, 06001IeHHE K
30 cUcTeMaTHU3alUs 3HAHUM. 3a/1auu |
IUIAHUMETPUH M METOIbI UX PEIICHHS

[ToBTOpenue, 06o0mICHHE 1
31 cUcTeMaTHU3aIis 3HAaHUM. 3a/1aun 1
TUIAHUMETPUHU M METO/IbI UX PELICHHUS

[ToBTrOopenue, 0600IEHHE 1
cucreMaTtu3anus 3HaHui. OCHOBHbIE

32 1
¢urypsl, pakTel, TEOpeMBbI Kypca
CTepEeOMEeTPUH

o HWrorosasi koHTposibHasi paboTta 1

[ToBTopenue, 0600mEeHE U
CHCTEeMaTH3allUs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

34
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