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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomerpusi» 6azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaboTaHa Ha OCHOBE
denepanbHOTO TOCYIApPCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa CpeaHero oomero oOpa3oBaHuUs, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMIA,
MPEIBbABISEMBIX K MAaTeMaTHICCKOMY OOpa3oBaHUIO, U TPAIUIUN poccuiickoro oOpa3oBaHus. Peanmuzanus mporpaMmbl 00eCIieYHBACT OBIIAJACHUC
KITFOYCBBIMH KOMIICTCHIIUSIMHA, COCTABJISIFOIIMMU OCHOBY JUISI CAaMOPa3BUTHS W HEMPEPHIBHOIO O0pa30BaHUS, IIEIOCTHOCTH OOMICKYJIBTYPHOTO,
JIMYHOCTHOTO U TO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTU O6y‘-IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth y4ueOHOTO Kypca TI'€OMETPUM Ha YpPOBHE CpeaHero ooOmiero oOpa3zoBaHUS OOYCIOBJIEHA MNPAKTUYECKON 3HAYMMOCTHIO
METanpeIMETHBIX M MPEAMETHBIX pPE3ylbTaTOB OOyUEHHs T'€OMETPUHM B HANpaBICHUH JUYHOCTHOTO pPa3BUTHUS OOydaromuxcs, (GOpMHUPOBAHUS
(YHKIIMOHATBHOM MaTeMaTHYeCKOW IrPaMOTHOCTH, U3yUEHHSI APYTUX YUEOHbIX TUCHUILIMH. Pa3BuTHe y oOyuaromuxcs NpaBUIbHbIX IPEICTaBICHUN O
CYITHOCTHU U IMPOUCXOKIACHUH I'COMETPUICCKUX a6CTpaKI_[I/II\/’I, COOTHOIICHUHN PEAJIBHOI0 U HACAJIBHOI'0, XapaKTEPE OTPAKCHUA MaTeMaTHYeCKOHN HaYKOﬁ
SIBJICHUH U TIPOIIECCOB PEaJbHOTO MHpPa, MECTE TEOMETPHH B CHCTEME HAayK M POJIM MAaTEeMaTHYECKOTO MOJAEIHPOBAHMSA B HAYYHOM ITO3HAHUHM U B
MPaKTHKE CIIOCOOCTBYeT ()OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHMS YYAIIUXCS, a TAaK)Ke KAadeCTB MBIIUICHHS, HEOOXOIUMBIX IS afanTalud B
COBPEMEHHOM OOIIIECTRE.

I'eomeTpust sBIAETCS OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro oO0Iero oOpa3oBaHUs, Tak Kak 00ECIeYnBaeT BO3MOXKHOCTB
M3y4YEHUS KaK JUCHUILINH €CTeCTBEHHO-HAYYHOH HANPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlorndeckoe MpIIUICHHE, (OPMUPYEMOE INPH HM3YYCHHH OOYYAIOUIMMHUCS HOHATHHHBIX OCHOB TE€OMETPHHM M IIOCTPOCHUH IICTIOYKH JIOTHYECKHX
YTBEPIKACHHUH B XOJ€ PELICHUS T€OMETPHUECKHX 3a/1ad, YMEHUE BBIABUIATh U ONIPOBEPraTh FMIIOTE3bl HEMOCPEACTBEHHO UCIIONIB3YIOTCS IIPH PELICHUN
3a71a4 eCTeCTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH U3 Kypca (QH3HKH.

YMeHHe OpUEHTHPOBATHCS B INPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX OO0JACTAX NEATEIFHOCTH uenoBeka. OpueHTanus
YeJoBeKa BO BPEMEHHM M IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOTO ObITHSA, (JOpMa OTPAKEHHS OKPYKAIOIIEr0 MHUpA, YCIOBHE
YCIIEIIHOTO MO3HaHMsI U aKTUBHOT'O Mpeodpa3zoBaHMs JeicTBUTENbHOCTH. OneprupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIUHSET pa3Hble BUJbI
y4eOHOH M TPYIOBOW AEATENBHOCTH, SBIISETCS OJHUM U3 MPO(PECCHOHAIHHO BaKHBIX KAadyecTB, MOITOMY aKTyajbHa 3ajada (pOpMUpPOBAHUS Y
00y4Jaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYHIECTBEHHOTO KOMIIOHEHTAa B TOATOTOBKE K
MIPAKTUYECKOH JEATEIILHOCTU 10 MHOTUM HalpaBJICHUSIM.

Ienb ocBoeHus: mporpammel yueOHoro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE 00yueHHUs! — 00I1e00pa30BaTeIbHOE U OOLIEKYIbTYPHOE
pa3BuTHE 00yUaroIMXcs yepe3 oOecreueHue BO3MOXKHOCTH MTPUOOPETEHHUS M UCTI0JIb30BAaHUS CUCTEMAaTHUECKUX F€OMETPUYECKUX 3HAaHUN U e HCTBUI,
CeUn(UYHBIX TEOMETPUH, BO3MOXKHOCTH YCIIELIIHOTO MPOJOJDKEHUs O0O0pa3oBaHUs MO CHENMAIbHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM
HCIOJIb30BAHUEM F€OMETPUH.



[Mporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IpeHA3HAYCHA JUIS OOYYArOIIUXCS CPEAHEH INKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX
3aTpyAHEHH Ha YpOBHE OCHOBHOTO oOmiero oo6pasoBanus. Takum oOpa3om, oOywarommuecsi Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIUE
MaTeMaTU4eCKUe YMEHHs, CBS3aHHbBIC CO CHEIM(PUKON F€OMETPUU U HEOOXOIMMBIC VIS )KU3HH B COBpPEMEHHOM o0miectBe. Kpome 3T0T0, OHM MMEIOT
BO3MOXXHOCTh H3y4YHTh T'COMETpHI0 OoJiee TIIyOOKO, €CIM B JAJIbHCWIIEM BO3HMKHET HEOOXOIMMOCTh B TIEOMETPHYCCKHX 3HAHUSAX B
npoheccHOHaTBFHON IS TEILHOCTH.

JlocTrkeHHEe 1eTT OCBOCHUS MPOTPaMMbl 00ECIICUMBACTCS PELHICHUEM COOTBETCTBYIONIMX 337ad. [IpHOPUTETHBIMH 3aJadyaMy OCBOCHHS
Kypca «'eomerpun» Ha 6a3oBoM ypoBHe B 10—11 kiaccax siBisitoTCs:

e (opMHpOBaHHUE MPEICTABICHHS O TEOMETPUH KaK YaCTH MHPOBOH KYJIbTYphl M OCO3HAHUE €€ B3aMMOCBSI3U C OKPYXKAIOIIMM MUPOM;

e (opMupOBaHHE MPEACTABICHHUS O MHOTOIPAHHUKAX M TeJax BPAlICHUS KaK O BAKHEUIIMX MAaTEeMAaTHUYECKHX MOJEISAX, IMO3BOJISFOLINX
OTMCHIBATh M U3y4aTh pa3HbIC SBJICHUS OKPYKAFOIIET0 MUPA;

e (opMHpOBaHHE YMEHHsI PACIO3HABATh HA YePTEXKaX, MOJICIISIX M B pealTbHOM MUpPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

® OBJIAJICHUE METOJaMU PEUICHUS 3a/1au Ha MOCTPOCHHS Ha W300PaKECHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHHSI OTIEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOIPAHHUKAX M TeJlaX BPAICHHS U UX OCHOBHBIMH CBOMCTBAMH;

® OBJIAJICHUE AJTOPUTMAMHU PEIICHHUS OCHOBHBIX THUIIOB 33ja4; (OPMHUPOBAHHE YMEHUS MPOBOJUTH HECIIOKHBIC JOKA3aTeIbHbIC PACCyXICHHS B
X0JI€ PelIeHHs CTEPEOMETPUIECKHUX 3a/1ad M 3324 ¢ MPAKTHYSCKUM COJICPIKAHUEM;

® Ppa3BUTHE HHTEIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYdYaroIIMXCs, MO3HABATEIbHOW AKTUBHOCTH, HCCICIOBATEIBCKUX YMEHHH,
KPUTUYHOCTH MBIIIICHNUS;

e (QopmupoBaHne (YHKIIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW I'€OMETPUH: YMEHHE pACIO3HABATh MPOSBICHUS I'€OMETPUYECKHX MOHSTHH,
00BEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYALMSIX U MPU U3yYEHUH IPYTUX Y4eOHBIX MPEIMETOB, MIPOSBICHHS 3aBUCUMOCTEH
Y 3aKOHOMEpHOCTEH, GOpMyIMpoBaTh NX Ha A3bIKE TEOMETPUH U CO3AaBaTh T€OMETPUIECKUE MOJIENH, IPUMEHSATh OCBOCHHBIN T'€OMETPHYECKUI
ammapat JUisl peIIeHHs IPAaKTHKO-OPHEHTHPOBAHHBIX 33J1a4, HHTEPIPETUPOBAThH U OLICHUBATH MOJIY4EHHbIE PE3YIbTATHI.

OTtnnunTebHONH 0COOCHHOCTBIO MPOTPAaMMBI SIBISIETCS BKIIOYEHHE B Kypc CTEPEOMETPUH B Hadalle €ro M3y4eHHs 3a/ad, peliaeMbIX Ha
YPOBHE MHTYUTHBHOTO IIO3HAHUS, W ONpPENeNEHHBIM 00pa3oM OpraHm3oBaHHas padoTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
IPOCTPAHCTBEHHOTO MBILIUICHUS, CTUMYJIHPYET MPOTEKaHNE HHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY H3YUYCHHIO IPEAMETA.

[Tpeamourenne OTAAETCA HATIAIHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CTh TEOPETHYECKHE 3HAHUS HMEIOT B CBOECH OCHOBE
YYBCTBEHHOCTh IPEIMETHO-TIPAKTUYECKOW AeATeIbHOCTH. Pa3BHTHE NPOCTPaHCTBEHHBIX MPEACTABICHUN Y YdYalIUXCsi B Kypce CTEPEOMETPHHU
MPOBOAMTCS 3a CUET PEIICHHs 3a/1ad Ha CO3/IaHKHe MPOCTPAHCTBEHHBIX 00pa30B M 33/1a4 HA ONEPHPOBAHHE MTPOCTPAHCTBEHHBIMH 0Opa3amu. Co3aHne
o0pa3za MpOBOJUTCS C ONOPOH Ha HATIISAHOCTh, & ONEPUPOBAHUE 00pPa30M — B YCIOBHSAX OTBJICUCHHUS OT HATJIAHOCTH, MBICIEHHOTO M3MEHEHHUS €T0
UCXOJJHOTO COJICPIKaHMUSL.

OcHoBHBIE coqiepkaTenbHble TMHUU Kypca «['eomerpun» B 10—11 kmaccax: «MHororpaHHHKH», «[IpsiMble U IUIOCKOCTH B ITPOCTPAHCTBEY,
«Tena BpamieHus», «BekTopsl M KOOpPOMHATHI B MpOCTpaHCTBe». DOpMUpOBaHWE JIOTMYECKMX YMEHHH paclpelessieTcsi He TOJBKO TII0
coZiepKaTeIbHBIM JIMHHUSM, HO U 10 TOJaM OOy4eHHsI Ha yPOBHE CPEHEro 00mero oopa3oBaHus.

Coneprkanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOSHHMs paboueil mporpaMMbl, pacrlpeneNéHHbBIM IO TogaM
00y4eHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI OBIIAJICHHE TEOMETPUYECKIMH MOHSATHAMHU M HaBBIKAMH OCYIIECTBIISIIOCH TTOCIEIOBATENBEHO |



MOCTYIATEeNbHO, C COOJIFOJICHUEM TPUHIUINA MPEEMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHHUS BKIIOYAIMCh B OOIIYI0 CHCTEMY T'€OMETPHUYECKHX
MIPEJICTaBICHUI 00YJAIOMIUXCsI, pacIIupsis U yriayomsis e€, 00pa3ysi MPpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenue reometpun otBouTcs 2 yaca B HeAento B 10 kiacce u 1 yac B Henento B 11 kiacce, Bcero 3a aa rojaa o0yuenus - 102 yueGHbIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

LIpsamvle u nrockocmu 6 npocmpancmee

OcHOBHBIE MOHSTHSI CTEpeOMETpUH. TouKa, npsiMasi, IIIOCKOCTb, MPOCTPaHCTBO. [loHATHE 00 aKCMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCUOMBI
CTEPEOMETPHH U CIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIINECS, NapajlIebHbIE W CKpEIMBaNOIKecs npsmble. [lapamienbHOCTs NPSMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE: MapauIeNIbHBIE IPSIMBIE B IPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPAMBIX; TAPAJLIEIbHOCTD MPSAMOM U INIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMA CTOPOHAMM; YIrOJI MEXIy MNPSMBIMH B IMPOCTPAHCTBE. llapayienbHOCTh IUIOCKOCTEH: IapajulelbHbIE IUIOCKOCTH; CBOWCTBA
napajuleNbHbIX TockocTel. [Ipocreiimume mpocTpaHCcTBEHHBIE PUIYPBI HA TUIOCKOCTH: TETpadp, KyO, napajuiesenune/1; HOCTPOCHUE CEUeHUH.
[lepneHMKYISIpHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHAMKYISPHBIE MPsAMBIE B IPOCTPAHCTBE, IMPSAMBIE NapAJUICIbHBIE W NEPHEHAUKYISPHBIE K
IIJIOCKOCTH, MPHU3HAK MEPIEHINKYIIPHOCTH NPSIMOU U IUIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYISIPHON IUNIOCKOCTH. YTUIBI B MPOCTPAHCTBE: YOI
MEXy NMPSAMON M IUIOCKOCTBIO; ABYIPAHHBIM YrOJ, JIMHEWHBIM YroJl JIBYTpaHHOTO yria. [leprneHauKymnsap ¥ HakJIOHHBIE: PAaCCTOSIHME OT TOYKH JI0
IUIOCKOCTH, pPAacCTOSHUE OT TMpsIMOM JI0 IUJIOCKOCTH, NpoeKuus GUrypbl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh IIOCKOCTEH: MpHU3HAK
NEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpEX MepneHanKynsapax.

Muozoepannuxu

ITonsiTHE MHOTOIPAaHHHKA, OCHOBHBIE YJIEMEHTHl MHOTOIPAHHHUKA, BBITYKJIBIE U HEBBIITYKJIbIC MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpanHuka. Ilpusma: n-
yroJibHasi NpU3Ma; TPaHU W OCHOBAHUS HPU3MBL, NpsMas W HAKJIOHHAs NpU3MbI; OOKOBas M IOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunen,
IpSMOYTOJIbHBIN Mapajuienenunen U ero cpoiictBa. Ilupamupa: N-yrosipHas nupamuzia, T'paHM U OCHOBAaHHE NHMpaMM[bl; OOKOBas M IOJHAs
MIOBEPXHOCTh IUPAMUJIBI, MpaBUIbHAA W YCEUYEHHAs IUpaMHUAa. OJIEMEHTbl INPU3Mbl M NUpaMuibl. [IpaBUiIbHbIE MHOTOTpDAaHHUKHU: IIOHATHE
[IPaBUJIBHOIO MHOTOTPAHHMKA; NPaBUJIbHASA MpPU3Ma U NpaBWIbHAs NUpPaMKA; IPaBUIbHAS TPEYrojbHas MUpaMMJia U MPaBUIbHBIM TeTpasip; KyoO.
IIpencraBieHue 0 IPaBUIBHBIX MHOIOIPAHHUKAX: OKTA3p, JOAEKadAp U ukocasap. CedeHus IpU3Mbl M TUPAMHUIBL.

CuMMeTpHus B IPOCTPAHCTBE: CUMMETPHS OTHOCHTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH. DJIEMEHTHl CUMMETPUM B IUPaMUJAX, MapajlleseNuIeax,
IIPaBUJIBHBIX MHOTOTPAHHUKAX.

Bbluncienue 31eMeHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomaabs G0KOBOW MOBEPXHOCTH M MOJHON MOBEPXHOCTH HPSIMOI MPHU3MBI,
IUIOIA/Jb OCHOBAHMM, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMpsAMOM npu3Mbl. [1101mans 60koBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MUPAMU/IbI,
Teopema o IJIomaau yceuéHHoi nupamusl. [lonstue 06 06béme. O0bEM MUpaMHIbl, TPU3MBIL.

[TonoOHbIe Tena B npocTpaHcTBe. COOTHOIICHUS MEXAY MJIOLIaIIMHU IOBEPXHOCTEH, 00bEMaMH 1M0J00HBIX TeEIl.
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Tena epawenus

[Hununapudeckasi MOBEPXHOCTh, 00pa3yoNue HWIMHAPHIECKON TOBEPXHOCTH, OCh LIMIIMHAPUIECKOI noBepxHOCTH. LlnmuHap: ocHoBaHus U OOKOBas
MOBEPXHOCTb, 00pa3yIONIas U OCh; IJIOMIA b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKON MOBEPXHOCTH, OChb M BEpILIMHA KOHMYECKOW MoBepXHOCTU. KoHyc: ocHOBaHME M BepILMHA,
00pa3yromas 1 0Ch; TIONAIb OOKOBOW ¥ MOJHOW TIOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 00pa3yrolire 1 BEICOTa; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.
Codepa u map: meHTp, pagnyc, TuaMmerp; IIomaas NoBepxHocTu cdeprl. BzanMHoe pacrosioskeHne cdepsl U TII0CKOCTH; KacaTellbHas TIOCKOCTh K
cdepe; miomaas chepsi.

N300paxkenue Ten BpalleHUs Ha III0CKOCTU. Pa3BépTka nuauHApa U KOHyca.

KoMOuHnanuu Ten BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHUK, ONMUCAHHBIM OKOJIO cdepbl; cdepa, BIHUcaHHAsS B MHOTOTPAHHUK, WM TEJO
BpaIllCHHUS.

[Tonatue 00 06bEéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOJBHOTO Mapajuiesienunena u ciaeacTBus uz He€. O0bEM
nUIUHIpa, Koryca. O0BEM 1mapa u miomaab chepsl.

[Tono6Hble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKTY TUIOIIAASIMHU TIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell.

Ceuenust nuianHApa (MapajuieabHO U NMEPIEHANKYISIPHO OCH), CEYeHHs! KOHYyca (TapaiieIbHOe OCHOBAHUIO M MPOXO/ISIIee Yepe3 BEPIINHY), CeUEHUS
mapa.

Bexmopul u koopounamul 6 npocmpancmee

BekTop Ha miockoctr M B mpocTpaHCTBe. CIOKEHHE M BBIUMTAHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. PasiiokeHue BeKTopa Mo TpEM
HEKOMIUIaHapHBIM BekTopaM. [lpaBuno mnapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C TNPUMEHEHHEM IIPaBUI JEMCTBHIM C BEKTOpaMH.
[IpsmoyronpHasi cucremMa KOOpJAWMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. I[lpocreiimine 3amadyvi B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMH.
CkansipHoe NpOU3BEEHUE BEKTOPOB. BhlunciieHue yrioB MexIy MOpSAMBIMH M IJIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIM METON MpU pPELIeHUH
reOMEeTPUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrpaMMbl yueOHOTo npeameTa «MareMaTuka» XapakTepus3yrTCs:

I pasicoanckoe socnumanue:

C(OPMHPOBAHHOCTBIO I'PAXJIAHCKON MO3MIMU O00YYarOIIErocss Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHMCKOIO OOILECTBA, NMPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3IMYHBIX CTPYKTYp, SIBJICHHMM, MpOLELYp TIpa’kJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U IIp.),
YMEHHEM B3aUMOIEHCTBOBATh C COI[MAIbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX (PYHKUUSMHU U HA3HAYCHHUEM.

Ilampuomuueckoe socnumanue:

c(OPMUPOBAHHOCTHIO POCCUMCKON TI'pa’KJaHCKON HIAEHTUYHOCTH, YBaKEHHS K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JIOCTH)KEHHUSM POCCHMCKMX MAaTeMAaTHKOB M POCCUMCKOW MAaTeMaTH4eCKOM IIKOJbI, K MCIOJb30BAHUIO ITHX JOCTHKEHUU B JIPYTHUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHU.

Llyxoeno-npascmeenno2o 6ocnumanus:

OCO3HAHHMEM TYXOBHBIX IIEHHOCTEH poCCHICKOro Hapona; cOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEAEHUS, CBA3AHHOTO C
MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAYKU U JESITEIbHOCTIO YUEHOI0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIEro.
dcmemuyeckoe eocnumanue:

ICTETUYECKUM OTHOIIEHHWEM K MHpPY, BKJIIOYasg O3CTETUKY MAaTeMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, pPELICHUH, pacCyXIeHU;
BOCIIPHMMYHUBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIN4YHbIX BUJIOB UCKYCCTBA.

Duzuueckoe eocnumanue:

C(OPMHUPOBAHHOCTBIO yYMEHMs INPUMEHATh MaTeMaTHM4YeCKHE 3HaHUS B MHTEpecax 370pOoBOro M 0Oe30macHOro obOpasa JKU3HH, OTBETCTBEHHOI'O
OTHOILIEHHUSI K CBOEMY 3[0pOBbIO (370pPOBOE MNUTaHME, COATAHCHPOBAHHBIA PEXUM 3aHATUM M OTIbIXa, peryispHas (uznyeckas aKTHBHOCTB);
(U3M4YECKOTr0 COBEPILICHCTBOBAHMS, IIPU 3aHATUSAX CHOPTUBHO-03/10POBUTEIBHOM 1€ TEIBbHOCTBIO.

Tpyooeoe éocnumanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM IIEHHOCTHU TPYIOJIOOMS; MHTEPECOM K pa3iM4yHbIM cdepaM Npo(ecCHOHANBHON NEesTeIbHOCTH, CBA3AHHBIM C
MaTeMaTUKOM U e€ NMPWIOKEHUS MM, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaylied npodeccuu U pealu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIE
IUTaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHMIO M €caMOOOpa30BAHMIO HA NPOTSHKEHUM BCEHM JKM3HM; TOTOBHOCTBIO K
AKTUBHOMY y4YacCTHIO B PELIEHUU MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HAIIPaBICHHOCTH.

Ixonoeuueckoe socnumanue:

C(OPMHUPOBAHHOCTBIO 3KOJIOTUYECKON KYJIbTYphbl, NMOHMMAaHUEM BIUSHHS COLMATbHO-?PKOHOMMYECKUX IIPOLIECCOB HAa COCTOSIHWE MPUPOJHON M
COLIMAIBHOM cpeJibl, OCO3HAHHWEM TJI00abHOTO XapaKTepa 3KOJIOIMYECKMX MpoOjeM; opueHTaluedl Ha MpUMEHEeHHe MaTeMaTHYeCKUX 3HAHUM s
peleHus 3a1a4 B 00J1aCTH OKPYKaroLIel cpe/ibl, INTaHUPOBAHUS TIOCTYIIKOB M OLIEHKH UX BO3MOYHBIX MOCEICTBUM U1 OKpYXaroIel cpeibl.
Llennocmu nayuno2o nosHanus:



Cc(OPMHUPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKW W OOIIECTBEHHOW NPAKTUKU, MOHUMAaHUEM
MaTeMaTHYEeCKON HAayKH Kak C(epbl YeJIOBEUYECKOH NeATENbHOCTH, 3TAloB €€ pa3BUTUS M 3HAUYMMOCTH JUISI PA3BUTHS IMBHIIM3AIMH; OBJIAZCHUEM
S3IKOM MAaT€MaTUKU U MaTEMATUYECKOM KYJIbTYpOH KaK CpEACTBOM IIO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENBCKYIO
JEeSITeIbHOCTh MHJIMBUTyalIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3ynbTaThl OCBOSHHUS MPOTPaMMBbl Y4eOHOTO mpeaMera «MareMmaTrkay XapakKTepu3yrTcs OBIaJICHUEM
YHUBEPCATBHBIMU NO3HABAMENbHBIMU OCUCTNBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCANbHBIMU Pe2YISIMUBHIMU
oeticmeusmu.
1) Vhusepcanvhole noznasamenshule deiicmsus, obecneuusarom opmuposanue 6az08blx KOSHUMUSHBIX NPOUECCO8 00YUAIOUWUXCSL (0CBO0EHUE MeMOO08
NO3HAHUSL OKPYHCAIOWE20 MUPA,; NPUMEHEHUE JIOSULECKUX, UCCTe008aMeNbCKUX onepayull, ymMeHutl pabomams ¢ uHgopmayueti).
Bba3oBrie mornueckne IeiCTBU:
® BBISABIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPH3HAKA MaTEeMATHUYECKUX OOBEKTOB, TOHATHW, OTHOIICHUHW MEXKJIY IOHATHSIMU;
(hopmMyIpOBaTh ONpPECIICHHsI TTOHATHN; YCTaHABJIMBAThH CYIIIECTBEHHBIN MpHU3HAK KJAacCU(UKAIIMN, OCHOBAHUS JIsl 0000 CHUS U CPaBHEHUS,
KPUTEPHUH TTPOBOIMMOTO aHAIN3A,
e BOCHPHHUMATh, (POPMYIHUPOBATH W NPEOOPA3OBBIBATH CYXICHUS: YTBEPAUTEIbHBIE M OTPHUIATENIbHBIC, CIMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;
® BBISBIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEYHS B (DaKTaX, JaHHBIX, HAOMIOMCHUSIX U YTBEPKIACHHIX; TIpeiaraTh
KPUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;
e JieTIaTh BBIBOJIBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JCTYKTUBHBIX U WHIYKTHBHBIX YMO3AKITFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
® TPOBOJUTH CaMOCTOSITEIIBHO JI0OKA3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUU (MpsSMBIE W OT TMPOTHUBHOIO), BHICTPAMBATh apTyMEHTAIIUIO,
MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOJIBI,
e BBIOMpaATH croco0 perieHus y4eOHOI 3amaun (CpaBHHMBATh HECKOJBKO BApUAaHTOB pEIIEHUS, BbIOMpaTh Hambosee MOIXOAAIIUN C Yy4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).
BbasoBrle ucciaemoBaTeIbCKUE ISHCTBUS:
® CIOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT TMO3HaHUA;, (OPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTHBOpPEUUE,
npo0sieMy, YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, JOPMUPOBATH THIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE;
® MPOBOJUTH CAMOCTOSITENFHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, HUCCIEOBAHUE MO YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro 00beKTa,
SIBJICHUS, TIPOIIECCA, BBISIBICHHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SBICHUSMH, POIIECCAMU;
e caMOCTOATeNIbHO (GOpMyIUpOBaTh OOOOIIEHHS U BBIBOJBI MO pE3yabTaTaM MPOBEAEHHOTO HAOMIOJEHUS, HCCIEI0BaHUSA, OIEHUBATh
JOCTOBEPHOCTH MOJTYYECHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHMIA;
® POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEATIOIOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.



Pabora ¢ undpopmarueii:

BBISBIIATH Ae(OUIIUTH HH(POPMAIMH, JaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOTIPOC M JUIS PELICHUS 3a1a4H;

BbIOMpaTh WHGOPMALMIO W3 HMCTOYHHKOB pA3IWYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh WM HHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM IPEICTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3IHIHBIX (hopMax, HILTFOCTPHPOBATH TpapHUECKH;

OILICHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENFHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanbhvle KoMmyHuKamuehvie Oeticmsus, 06ecneuusaom copmMupo8aHHOCMb COYUALbHBIX HABLIKOG 00YUAIOUUXCSL.
Oo01euune:

BOCIIPMHUMATh U q)OpMYJ'II/IpOBaTI) CY)XICHHA B COOTBETCTBUHU C YCIIOBUAMU U LCIIAMU O6HI€HI/I${; SICHO, TOYHO, 'PaMOTHO BBIPAXXaTb CBOIO TOYKY
3pC€HHA B YCTHBIX M MIUCbMCHHBIX TCKCTAX, AaBaTh MMOACHCHHA 110 XO4Y pCHICHUSA 3aJa4, KOMMCHTHUPOBAThH HOJ'Iy‘ICHHBIfI PE3YIbTAT,

B X0Jie 00CYKJIEHHS 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/1aeMOM TeMbI, TPOOJIEMBI, pelIaeMol 3a7auu, BbICKA3bIBAaTh UJEH, HAlIEJICHHbIE Ha
IOWCK PCHICHHA; COIIOCTABIATL CBOU CYXXJIACHUSA C CYKIACHUAMH JPYIrUux YUYaCTHUKOB Juajiora, 06H3py>I(I/IBaTI) pasiiniaue U CXoACTBO HOSHHI/IfIQ B
KOppeKTHOH (opMe GopMyIHUPOBATH Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

NpEACTABIATE PE3YJIbTAThl PCIICHHUA 3aJadd, SKCIICPUMCHTA, UCCICAO0OBAHWA, IMPOCKTA, CaAMOCTOATCIIBHO BBI6I/IpaTI) q)OpMaT BBICTYIIJICHUA C
y4€TOM 3ajjau NPe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

MOHAMAaTh W HCIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHI MpH pEIIeHUH Yy4eOHBIX 3alad; MPUHUMATH IIeIh
COBMECTHOHM JESTEIbHOCTH, IJIAHWPOBATh OPTraHU3AIlMI0 COBMECTHOW pabOTHI, pacrpeneNsiTh BHIBI padoT, IOTOBapHBATHCS, OOCYXIATh
MPOIIECC B pe3ynbTaT pabOThl; 0000IaTh MHEHUS HECKOJBKUX JIIOJIEH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYX)AeHUS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbD» M UHBIE); BBIMOJIHATH CBOIO YacTh PabOTHI U
KOOPAMHUPOBATh CBOW JACWUCTBUS C APYIMMH WICHAMH KOMaHJbBI; OIIEHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT IO KPUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

3) Vuusepcanvnoie pecynsimusnvie delicmeus, 0becneuusaiom Gopmuposanie cCMulC08bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzanusi:

COCTaBIIATh IUIAaH, AJITOPUTM PELICHUS 3a/lauM, BHIOUpATh CHOCOO pelieHus: ¢ Y4€TOM UMEIONINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMHU II03HABATEIBbHOM peQUIeKCUU KaK OCO3HAHUS COBEPLIAEMbIX JCHCTBUH M MBICIUTENIBHBIX IPOLECCOB, UX PE3yJIbTaTOB;
BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLiecca U pe3ysbTaTa pellieH!s] MaTeMaTUYecKot 3a1a4H;

MIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIpH PEIIECHHUU 3aJaud, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, TaHHBIX, HAWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBHE pe3yjbTaTa IeJIM U YCIOBUSAM, OOBSICHATh MPUUYMHBI TOCTUKEHUS WM HEJTOCTHKEHHSI pe3ylIbTaTOB AEATEIbHOCTH,
HaXO0JIUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX NP PEIICHUH T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: APAIIEIBHOCTh U MEPHIEHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEH.

Knaccuguimpoars B3auMHOE pacioioKeHUE NPSIMBIX U TUIOCKOCTEN B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JBYTPAaHHBIA Yroj, TpaHU ABYIPAHHOTO yria, peOpo IBYrpaHHOIO yria; JUHEMHBIA yros JABYTpaHHOTO YIJia; rpajycHas
Mepa ABYTPaHHOIO yria.

OnepupoBaTh MOHATUSAMHI: MHOTOI'PAHHUK, BBIYKJIBIM U HEBBIMYKJIbI MHOTOTPAHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBHIIbHBII MHOTOTPaHHUK.
PacrioznaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MTMpaMKia; Ipu3Ma, NpsMOYToJIbHbIN Napasuienenumnes, Ky0).

KnaccuguimpoBare MHOTOIpaHHUKH, BbIOMpass OCHOBaHMS /s KiacCM(UKAUK (BBINYKIBIE W HEBBINYKJIble MHOTOTPAHHUKH; MpPaBUIIbHBIE
MHOTOTPaHHUKU; IPSIMbIE U HAKJIIOHHBIE TTPU3MBI, MTapajICIeTIUIIE bl ).

OnepupoBaTh MOHATUAMH: CEKYIIas MIIOCKOCTb, CEY€HHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOECHUS CEUCHUH, UCTIONB3YSI METO/L CIIEIIOB.

CTpouTh ce4eHUsT MHOTOI'PAaHHMKOB METOJIOM CIJI€AIOB, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB HPOCTBIX OOBEMHBIX (QUIyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemare 3amaun Ha HaXOXKIEHUE T'€OMETPUYECKUX BEIUYMH MO oOpa3laM WIM alrOpuTMaM, NMPHUMEHSSI U3BECTHBIC AHAIUTHUYECKHE METObI IMpH
pelIeHNH CTAaHJAPTHBIX MaTeMaTHUECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUN MEX1y ABYMS TOUYKAMHU, OT TOUKHU JI0 IPAMON, OT TOYKHU JIO IJIOCKOCTH,
MEX]ly CKPELIUBAIOIUMUCS MPSIMBIMHU.

Pemare 3a7aun Ha HaXoXKJAEHUE T'€OMETPUYECKUX BEIMYMH [0 oOpaslaM WM alropuTMaM, NPUMEHSsS H3BECTHbIE aHAJIUTUYECKHE METO/bl IpU
pelIeHNH CTaHIAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 Ha BBIYMCICHHUE YIVIOB MEXKY CKPEIIHMBAIOLIUMHUCS NMPSIMBIMHU, MEXKIY IPAMOI U IIIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, JIBYIPaHHBIX YTJIOB.

Bbruucnare 00bEMBI U IUIOMIAAN NOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, NMpaMKia) ¢ MPUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIIEHUS MEXIY
IUIOIIA/SIMU [TOBEPXHOCTEN, 00bEMaMU 10JOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CHMMETPHUH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYpBI.
W3BnekaTh, NpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, NIPEACTAaBICHHYIO Ha YepTexax U
PHUCYHKaXx.

[IpumeHnsTh reomeTpuueckue (HakThl AT PELICHUS CTEPEOMETPUYECKUX 3ajay, MPEroaralolliiX HECKOJbKO IIAroB peIIeHUs, €CU YCIOBHS
IIPUMEHEHHMs 3aJJaHbl B sIBHOH hopme.

[IpuMeHATHs poCcTENIINE TPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN CTEPEOMETPHUUECKUX 3a1a4.

[IpuBoINTE IpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HHU, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB N'€OMETPUU B HCKYCCTBE.



IIpuMeHATH MOy4eHHBIC 3HAHWS HA IIPAKTUKE: aHAJTU3UPOBATh PEAIBHBIC CUTYAallUd W IPUMEHATh U3YYEHHBIE IIOHATHUS B IIPOLIECCE NTOMCKA PEILICHUS
MaTeMaTH4eCKu CPOPMYINPOBAHHON MPOOIEMBbI, MOJACIUPOBATh PEeaJbHBIE CUTYAI[MH Ha SI3bIKE T'€OMETPHUH, MCCIIENOBATh MOCTPOCHHBIE MOJEIH C
UCTOJb30BAHUEM T'E€OMETPUYECKUX IMOHATUH M TeopeM, ammapara anreOpbl; peliath NPAaKTHUECKHE 3a/laud, CBS3aHHBIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJINYUH.

11 KJIACC

OnepupoBath MOHATHUSAME: MIJTMHIAPUICCKAs TIOBEPXHOCTH, 00Pa3yIOIIHE MIINHIPUISCKON MOBEPXHOCTH; IUJIHH]IP; KOHHYECKask TOBEPXHOCTH,
o0pa3yroIre KOHUIECKO TOBEPXHOCTH, KOHYC; chepruiecKasi TOBEPXHOCTb.

Pacnio3naBate Tena Bpamenust (HWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYUCHHUSI TEJT BPAI[CHUS.

KnaccudumupoBaTs B3auMHOE pacronoxeHne chepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUSAMHE: MIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CErMEHTA; IApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO
CJI0ST; IAPOBOM CEKTOP.

BerauciaTe 00BEMBI U TUTOTIATU TIOBEPXHOCTEH TN BPAIICHHS, TEOMETPHUSCKUX TEJl C IPUMEHEHUEM (POPMYIT.

OnepupoBaTh NOHATUSMHU: MHOTOIPAHHUK, BIIUCAHHBIN B chepy U ONMUCaHHBIN 0K0JIO cepsl; chepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO BPALCHHUSL.
BbryncnsaTe COOTHOLICHUS MEKY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N3006paxath n3ydaembie GUTypbl OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoInosHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHMSI TEJI BPALICH USl.
W3Bnekarb, MHTEPIPETUPOBATH U MPEOOPA30BbIBATH NHGOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTaBICHHYIO Ha YepTexax 1
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInosHATh AeMCTBUS CI0XKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPa Ha YUCIIO, OOBACHATH, KAKUMH CBOMCTBAMHU OHU 00J1a/1at0T.
[IpuMeHsTh MpaBUiIO NapajuieIenuneaa.

OnepupoBaTh MOHATUSAMU: IEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YTOJI
MEXy BEKTOPaMHU, CKaISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxoauth cymmy BEeKTOpPOB U MPOU3BEACHNUE BEKTOPA HA YHCIIO, YTOJl MEX]ly BEKTOPaAMU, CKAJIIPHOE IIPOU3BE/ICHUE, PACKIIAIbIBATH BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MIOCKOCTh YPAaBHEHHEM B JIEKAaPTOBOM CHCTEME KOOPIUHAT.

[TpumensaTh reomeTpudeckre GakThl A pelIeHUs] CTEPEOMETPUUECKIX 3a/1a4, IPEINOoJIararolInX HECKOJIBKO I1aroB PEIICHUS, €CIIU YCIOBHS
MIPUMEHEHHUS 3aJIaHBI B IBHOU opMe.

Pemats npocreiinme reoMeTpuUecKre 3a/1a4 Ha MPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/IA.

Pemath 3a1aun Ha TOKA3aTEIHCTBO MATEMATUUECKUX OTHOLIEHUI U HAX0XICHNE TEOMETPHUUECKUX BEIMYUH 0 00pa3am Wik alroOpuTMam, PUMEHsIS
W3BECTHBIE METObI IIPU PEIICHUU CTAHJAPTHBIX MATEMATUYECKUX 3a/1a4.



[IpuMeHATH MpOCTENIINE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1aY.
IIpuBOIUTE ITPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U )KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.
IIpuMeHATH NOyYEHHBIE 3HAHKS HA IPAKTUKE: aHAIIM3UPOBATh PEAJIbHBIC CUTYAllUN U IPUMEHSTh U3YYEHHBIC IIOHATHS B IIPOLIECCE NTOMCKA pelIe HUS
MaTeMaTH4YeCKU C(OPMYITUPOBAHHON MTPOOIEMBI, MOJICIIUPOBAThH peallbHbIE CUTYAIlUH Ha S3BIKE T€OMETPUH, UCCIIE0BAThH TIOCTPOCHHBIE MOJIEIH C
HCI0JIb30BAHNEM T€OMETPUUYECKUX MTOHATHI U TeOopeM, arnmapaTa aareOpbl; pemarb NPakTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAX0KJIEHUEM
r€OMETPUYECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

Ne n/nt HaunmeHnoBaHue pa3zienoB ¥ TEM MPOrpaMMbl KonnuectBo yacoB OnexTpoHHbIe (TU(PPOBHIE)

Bcero Kontponsnsie | [IpakTnueckue 00pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
1 BBenieHne B CTEpEOMETPHUIO 10
2 [Ipsimble 1 tockocTH B poctpaHcTse. [lapamienbHoCTb 12 1
MPSIMBIX U IJIOCKOCTEN

3 [leprnieHTUKyIIpHOCTH NPSAMBIX U MJIOCKOCTEN 12

4 YTrubl MeXAy IPSIMBIMU U TUIOCKOCTSIMHU 10 1

S) MHororpaHHuKH 11 1

6 O6BbEMBI MHOTOI'PAHHUKOB 9 1

7 [ToBTOpEHME: CEUEHMS], pACCTOSIHUS U YTJIbI 4 1

OBUIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 68 5 0

11 KJIACC

Ne i/mm HaunmenoBaHue pa3aesioB U TEM IPOTrPaMMBI KonuyecTBo yacoB DneKkTpoHHbIE (IH(PPOBHIC)
Bcero KonTposbnsie | [Tpaktuueckue 00pa3oBaTeNbHbIE PECYPCHI

paboThl paboTHI

1 Tena BparieHus 12

2 OOBEMBI TEN S5 1

3 BekTopbl ¥ KOOPAWHATHI B IPOCTPAHCTBE 10 1

4 IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIMS 3SHAHHUI 7 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC

No /o

Tema ypoxka

KomnnuectBo yacos

Bcero

KontponbHsbie
paboThl

[IpakTnueckue
paboThl

Jara
U3YYEHUS

DneKTpoHHbIE HHU(POBBIC
00pa3zoBaTesbHbIC

pecypcsl

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, MpsMas,
IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuia nzoOpaxkenus Ha
PHCYHKaX: N300pakeHHsI III0CKOCTEH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

05.09

IlonsTus: NnepeCcCKarommecs mI0OCKOCTH,
MEpeCCKarommecs npsamMas 1 Mmi0OCKOCTb

07.09

IlonsaTus: MEpECCKArOIMECA IIIIOCKOCTH,
NEpeCCKarommecs npsamMas 1 Mmi0OCKOCTb

12.09

3HaKOMCTBO C MHOTOIPaHHUKaMH, U300pakeHHe
MHOT'OTPaHHUKOB HA PUCYHKaX, HAa MMPOEKIIMOHHBIX
yepTekax

14.09

HavanpHbie cBenieHus 0 Kyoe U mupamuie, ux
pa3BEpTkU U Mojienu. CeyeHnsi MHOTOTPAaHHUKOB

19.09

HauanpHbie cBeieHNS 0 KyOe ¥ TUpaMHe, UX
pa3BEpTkU 1 Mojaenu. CeuyeHuss MHOTOTPaHHUKOB

21.09

IlouaTtue 06 akCHOMaTUYECKOM IMOCTPOCHUHA
CTEPCOMETPHUHN: aKCUOMBI CTECPECOMETPHHU U CICACTBUA
U3 HUX

26.09

[Touarue 06 akCHOMaTHYECKOM IMOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMCTPUH U CIICACTBUA
U3 HUX

28.09

[Touarue 06 akCHOMaTHYECKOM IOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMCTPUH U CIICACTBUA
N3 HUX

03.10

10

[TousiTHE 00 AKCHOMATHYECKOM MOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUHU U CIICACTBUA
U3 HUX

05.10

11

BzaumHoe PAaCIOJIOKCHUC IPSAMBIX B ITIPOCTPAHCTBE!

10.10




MEepeCCKarommec, mapajiCJIbHbIC U
CKPCIHIMBAOIHCCS MIPAMBIC

12 [TapannenbHOCTh IPSAMBIX H IJIOCKOCTEH B 1 12.10
MPOCTPAHCTBE: MapaJlIeIIbHBIC PSIMBIC B
MPOCTPAHCTBE; MAPAIUICIILHOCTD TPEX NPSMbBIX
13 [TapannenbHOCTh IPSIMBIX | IJIOCKOCTEH B 1 17.10
npocrtpanctse: [lapaninenbHOCTh NpAMON U
TUIOCKOCTH
14 VYTiBl ¢ COHANpaBICHHBIMU CTOPOHAMHU 1 19.10
15 YT0o1 MEXTy IPSIMBIMH B TIPOCTPAHCTBE 1 24.10
16 YT0o1 MEXTy IPSIMBIMH B TIPOCTPAHCTBE 1 26.10
17 [MapamienbHOCTD TUIOCKOCTEH: MapasuieIbHbIe 1 07.11
TUIOCKOCTH
18 CBOHCTBA MapaIeIbHBIX IJI0CKOCTEH 1 09.11
19 [IpocTeiimme mpocTpaHCTBEHHBIE PUTYPHI HA 1 14.11
TUIOCKOCTH: TETPadIp, KyO, apauiesIeue]I
20 ITocTpoenue ceueHuit 1 16.11
21 ITocTpoenue ceueHuit 1 21.11
22 KonTposnsHas padora o teme "IIpsiMbie B IIIOCKOCTH 1 23.11
B nipocTtpancTie. [lapaieabHOCTh NPSIMBIX U
IJI0CKOCTEN"
23 [eprieHAUKYIAPHOCTH MPSAMOU U IJIOCKOCTH: 1 28.11
HEePICHIUKYIISIPHBIC TPSIMBIC B IPOCTPAHCTBE
24 [IpsiMbIe MapasuIebHbIE U TEPICHIUKYISIPHBIE K 1 30.11
IIOCKOCTH
25 [psiMbie MapasuiesibHbIC U TEPICHANKYIISIPHBIC K 1 05.12
IIOCKOCTH
26 [Tpu3Hak nepneHIMKyIIpHOCTH MPSIMON U TIOCKOCTH 1 07.12
27 [Tpu3Hak nepneHIuKyIIpHOCTH MPSIMON U TIOCKOCTH 1 12.12
28 Teopema 0 TpsAMO MEPIIECHIUKYIIAPHOM IOCKOCTH 1 14.12
29 Teopema o IpsIMO# TepIIEHTUKYISIPHO IIIOCKOCTH 1 19.12
30 Teopema o TIpsIMO# EPIICHIUKYIISIPHOH TUIOCKOCTH 1 21.12
31 [lepnieHIMKyIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 1 26.12
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TNIOCKOCTH
32 [lepnieHIMKYJIIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 1 28.12




A0 IIJIOCKOCTH, paCCTOAHUC OT HpHMOfI J0 IIIIOCKOCTH

33 [MeprieHMKYISp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 1 09.01
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOH JI0 TNIOCKOCTH

34 [leprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE OT TOYKH 1 11.01
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXAY IPSIMOM 1 1 16.01
TUIOCKOCTBIO

36 JIByrpaHHBIN YTOJI, IMHEHHBIN yroJl ABYTPaHHOTO 1 18.01
yria

37 JIByrpaHHBIN YTOJI, TMHEHHBIN YOI ABYTPAaHHOTO 1 23.01
yria

38 [eprieHANKYIAPHOCTH IIOCKOCTEH: IPU3HAK 1 25.01
MEePICHIMKYISIPHOCTH JIBYX TIOCKOCTEH

39 [eprieHANKYIIPHOCTH IIOCKOCTEH: IPU3HAK 1 30.01
MEePICHIMKYIISIPHOCTH JIBYX TIOCKOCTEH

40 [NeprieHAUKYIAPHOCTH MIIOCKOCTEN: IPU3HAK 1 01.02
HEPICHIMKYIISIPHOCTH JIBYX TIOCKOCTEH

41 Teopema 0 TpEX MEPIECHANKYIAPAX 1 06.02

42 Teopema 0 TPEX MEPIECHAUKYIAPAX 1 08.02

43 Teopema 0 TpEX MEPIECHANKYIAPAX 1 13.02

44 KonTponsHast paboTa 1o Temam 1 15.02
"IlepnieHAUKYIAPHOCTD NPAMBIX U TUIOCKOCTENH" 1
"Vl MeXKy IPSIMBIMU U TNIOCKOCTSIMU"

45 [ToHsITHE MHOTOTPAHHUKA, OCHOBHBIE DJIEMCHTHI 1 20.02
MHOTOTPaHHHKA, BBIIYKJIbIC U HEBBITYKIIbIC
MHOTOTPaHHHUKH; Pa3BEPTKA MHOTOTPaHHHUKA

46 [Tpu3ma: n-yrojbHas IpU3Ma; TPaHd ¥ OCHOBaHHSI 1 22.02
MPU3MBI; TIPSAMast U HAKJIOHHAsS TIPU3MBbI; OOKOBast U
MOJIHAS TIOBEPXHOCTD MPH3MBI

47 [Mapannenenunen, NpsMOYTOJIbHBIN HapasuieIenue]] 1 27.02
U €ro CBOMCTBA

48 [Mupamua: n-yrojipHas MMpaMuia, TpaHu | 1 29.02

OCHOBAHUC NMUPaMUbI; OOKOBas U MOJIHAs
MOBCPXHOCTH IMUPAMU/IBI; ITPABUJIBHAA U yceqéHHaﬂ
In1upamMuaa




49 [IpaBUIbHBIE MHOTOTPAHHUKU: TIOHSTHE MPABUIBHOTO 1 05.03
MHOTOTPaHHHKA; IPABUIIbHAS IPU3Ma U TPaBHIIbHAS
nUpaMK/Ia; IpaBUIbHast TPEYrobHas TUpaMUIa U
IIpaBUJIbHBIN TETpadp; KyO
50 [IpencraBnenne o MpaBHWIBLHBIX MHOTOTPAaHHHUKAX: 1 07.03
OKTasIp, JIOJICKAdIp M UKOCAIP.
51 CummeTpus B IPOCTPAHCTBE: CUMMETPHS 1 12.03
OTHOCHUTEJIBHO TOYKH, TIPSIMOM, TNIOCKOCTH.
DJIeMEHTBI CAHMMETPHH B IIHPAMHUJIAX,
napaJulesIenuIeaax, IpaBuIbHEIX MHOTOTPaHHHKAX
52 Brranciienue 21eMeHTOB MHOTOTPaHHHUKOB: PEODa, 1 14.03
JIMArOHAJIH, YTJIBI
53 [Tnommame OOKOBOM MOBEPXHOCTH U TIOJTHOM 1 19.03
MOBEPXHOCTH MPSIMOM MPU3MBI, TJION[ab OCHOBAHHU,
TeopeMa 0 OOKOBOU TIOBEPXHOCTH MIPSIMOU TIPH3MBI
54 [Tnomanas 6OKOBOM MOBEPXHOCTH M IIOBEPXHOCTH 1 21.03
MPaBUILHON MUPAMUJIBI, TEOPEMA O TUIOIIAIN
OOKOBOW MOBEPXHOCTH YCEUEHHOM MUPAMHUTBI
55 KonTponsHast padoTa 1o teme "MHOrorpaHHUuKH" 1 02.04
56 [TousTHe 06 00BEME 1 04.04
57 O0BEM UpaMuIbI 1 09.04
58 O0BEM MUpaMuIbI 1 11.04
59 O0BEM nUpaMuIbI 1 16.04
60 O0BEM MUpaMuIbI 1 18.04
61 O0BEM PU3MBI 1 23.04
62 OO0BEM PU3MBI 1 25.04
63 OO0BEM PU3MBI 1 02.05
64 KonTtposnpHas padota o Teme "OO0bEMBI 1 07.05
MHororpanHukoB" IIpomMeskyTouHas aTrecTanus
65 IToBTOpEHue, 0000IIEHHE CHCTEMATH3aIUs 3HAHMIA. 1 14.05
IToctpoenue ceueHuii B MHOTOIPAaHHUKE
66 [ToBTOpEHHUE, 0000IIIECHNE CUCTEMATH3AITHSI 3HAHHIA. 1 16.05

Brruncienue paCCTOHHHﬁZ MCKAY ABYMS TOYKaMH, OT
TOYKH J0 HpHMOI\/’I, OT TOYKH 0 IINIOCKOCTU, MCIKAY
CKPCHIMBAOIIUMHUC ITPAMBIMU




67

Hrorosas KOHTpoJIbHas paboTa

21.05

68

[ToBTOpEHUe, 0600IICHNE CUCTEeMATH3AIUS 3HAHH.

Beluncienue yriios: MEXay CKPEIMBAOIIUMUCS
MPSAMBIMH, MEXAY IPSIMOM U INIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMU

23.05




11 KJIACC

Ne n/mt Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIE
Bcero Kontponsnsie | [IpakTuueckue | U3y4eHHS oOpa3oBareybHbIe
paboThl paboThl pecypchl

1 Cdepa u map: ueHTp, paanuyc, IMaMeTp; II0maab 1
MIOBEPXHOCTHU chepbl

2 B3aumuoe pacriosioxkenue cepbl 1 II0CKOCTH; 1
KacaTesbHasl IJIOCKOCTh K cdepe; MIomaas chepbl

3 Nzobpaxenue chepsl, mapa Ha MI0CKOCTH. CedeHust 1
apa

4 [unuuapudeckas OBEPXHOCTh, 00pa3yromue 1
WTHHIPUIECKON TIOBEPXHOCTH, OCh
[WTUHIPUIECKON TTOBEPXHOCTH

S [ummaap: ocHOBaHUS M OOKOBasi IOBEPXHOCTH, 1
o0Opa3yroias 1 0Ch; IJIOIIAlb OOKOBOU M IMOTHOM
MOBEPXHOCTH

6 N300pakenne NUIMHApPa HA TUIOCKOCTH. Pa3BépTka 1
tnHapa. CedeHus: nuIMHapa (MII0CKOCThIO,
MapajyieIbHON WM NMEPIEHANKYISIPHON OCH
AJTUHPA)

7 Konunueckast moBepXHOCTh, 00pa3yroIine KOHHUECKOM 1
MOBEPXHOCTH, OCh U BEPIIHHA KOHUIECKOM
MOBEPXHOCTH

8 Kowyc: ocHOBaHHE U BepIIUHA, 00pa3yolas 1 OCh; 1
1011/ 1b OOKOBOM ¥ MOJHOM MOBEPXHOCTH

9 VYceu€HHbIN KOHYC: 00pa3yIollie U BBICOTA, 1
OCHOBaHHMsI U OOKOBasi TOBEPXHOCTh

10 N300paxkeHne KOHyca Ha IIOCKOCTH. Pa3BépTka 1
koHyca. CeyeHust KOHyca (IUIOCKOCTBIO,
napauiebHOW OCHOBAHMIO, M IUIOCKOCTBHIO,
POXOJISIIEH Yepe3 BEPUINHY)

11 KomOuHaIms Ten BpaieHus 1 MHOTOTPaHHHKOB 1

12 MHororpaHHHK, OTIMCaHHbIH 0KOJIO cdepsl; chepa, 1
BITHCAHHAsi B MHOTOTPAHHHK WJIM B TEJIO BPAIICHUSI

13 [Tonsitre 06 00bEMe. OCHOBHBIE CBOWCTBA 00BEMOB 1




TCII

14 OO0bBEM 1HIMH]pA, KOHYCa 1

15 O0BEM mapa u mionaas chepbl 1

16 [TonoOusIe Tena B npocTpancTBe. COOTHOMICHUS 1
MEK/Ty TUIOIIAIIMH OBEPXHOCTEH, 00BEMamMu
MO00OHBIX TEJ

17 KonrposbHas padora o temam "Tena BpamieHus" u 1
"O0bemsbI Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 Cro)keHHe ¥ BBIYUTaHHE BEKTOPOB 1

20 YMHOKEHHE BEKTOPa Ha YHCIIO 1

21 Pa3znoxxeHue BeKTOpa Mo TpéM HEKOMILJIAHAPHBIM 1
BekTopam. [IpaBuiio mapasiesenumea

22 Pemrenue 3aa4, CBS3aHHBIX C IPUMEHEHUEM TTPABHIT 1
JNENUCTBHN C BEKTOPAMHU

23 [IpsimoyronpHast cucTeMa KOOpIuHAT B 1
npoctpanctse. Koopaunatel Bektopa. [Ipocreiiime
3a71a4M B KOOPJMHATAX

24 Yron mexay Bektopamu. CKaasipHOE TPOU3BEIACHUE 1
BEKTOPOB

25 Brrunciienue yrioB MeK 1y IPSIMBIMH U TUIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIN METOI IIPH PEIICHUH 1
reOMETPUYECKHUX 3a/1a4

27 KonTpoisHast padota 1o Teme "BeKkTopsl u 1
KOOpJIMHATHI B MPOCTpaHCTBE"

28 IToBTOpEHUE, 0000IICHNE ¥ CUCTEMATH3AIMS 3HAHUIA. 1
OcHoBHbIE (QUTYpBI, (HAKTHI, TCOPEMBI Kypca
UIAHUMETPUH

29 IToBTOpEHuE, 0000IICHHE ¥ CUCTEMATH3AIMS 3HAHUIA. 1
OcHoBHbIE (QUTYpBI, (HAKTHI, TCOPEMBI Kypca
TUTAHUMETPUH

30 [ToBTOpEHNUE, 000OIICHNE U CHCTEMATH3aIINS 3HAHHIA. 1
3a1a4uM IUIAHUMETPUHU U METOJIbI X PCIICHUS

31 [ToBTOpEHNUE, 0000IICHNE U CHCTEMATH3AIIUS 3HAHHIA. 1

33[[&111/1 INIAaHUMETPUH U MCTOIbI UX PCUHICHU




32

[ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3allUs 3HAHUH.
OcHoBHBIE (DUTYpPHI, HaKTHI, TEOPEMBI Kypca
CTEPEOMETPUU

33

Wrorosas KOHTpoJIbHas paboTa

34

[ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMS] 3HAHUN




