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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOIO PA3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPAaBWIbHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUECKUX
a0CTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACAIBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYaIlIUXCs, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afamnTaliy B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOM HAINIPaBJIEHHOCTH, TaK U TYMaHUTapPHOI.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUMHBIX OCHOB FT€OMETPHUU U TTOCTPOCHUH IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEHIEHUM 33a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, QopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBEHO BAXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl yueOHoOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJAOKEHHST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOTO 001Iero oodpaszopanus. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajdbHEWIlIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisltOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPAacCloO3HaBaTh IMPOSBIEHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJIEIHN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3a/Jay, peUlaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHME  MPOCTPAHCTBEHHBIX 0OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISJIOCH MOCIEA0BATENLHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuleNibHble W CKpeumuBaronecs npsmble. [lapauienbHOCTh NpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TTOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeIbHBICE W TEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSIMOYTOJIBHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMI, TEOpeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU MOTO0OHBIX TE.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AMAMETpP; IUIOMIAb MOBEPXHOCTU C]eEphl.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalieHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. IIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTHKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccyXIeHu;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMHUYCCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHONW M COITUATBHOMN
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/Ibl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs LHMBHIW3AIMHW; OBJIAJICHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBbI YUEOHOTO TMpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbnvie  nosmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUW IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUJTAHUPOBAHHBIN HKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH HHPOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh H  (HOPMYIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU Gopme popMyIupOBaTh pa3HOTIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHITUSIMU: TOUYKA, MPSIMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
reOMETPUUECKUX 3a]1ad.

OnepupoBaTh NOHATUAMHU: MAPATIICTBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACMOJIOKEHHE MPSAMBIX M IIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM YTOJ, TpaHU ABYIPAHHOIO YTJa,
pedpo NIBYTpaHHOIO yrija; JUHEWHBIA YroJl IBYTPAaHHOIO Yrja; rpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOI'PaHHUKA, MPABUJIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

Knaccudgunmponathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHHS JUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSIMbI€ U HAKJIIOHHBIE PU3MBI, HapajlIeICIUIICbl).

OnepupoBaTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CTtpouTh CE€UEHMSI MHOTOTPAHHUKOB METOJIOM  CJI€JIOB, BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaXOXKACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] W3BECTHHIC AHAIMUTHUYECKUE METOABbl TMPHU PEIICHUU
CTaHJAPTHBIX MAaTEMATUUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSSHUM MEXIY NBYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 TIUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.

Pemiats 3a1aun Ha HaXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM Win
aIropuTMaM, TPUMEHSSI HW3BECTHBIE AHAJIUTUYECKHE METOAbl IPU PEUICHUU
CTAHJAPTHBIX ~MAaTeMAaTUYECKUX 3aJa4 Ha  BBIYUCJIEHUE YIJIOB  MEXIY
CKpPCILUBAIOIIUMUCS TMPSAMBIMU, MEXJY TMPSAMOM U IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TNpUMEHEeHHeM (OpMys; BBIYUCHIATH COOTHOLICHHUS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MPOCTEWIIHE NPOrPpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYECHHBIE 3HAHWUS HA IPAKTUKE: aHAJIM3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHNYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHWK, BIHMCAHHBIK B chepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BBITIOTHSTE (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANnoJararouX HECKOJIBKO IIArOB PEIIEHUs, €CJIN YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaxX0XXJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajiropuTMam, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Tena Bpamienus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE

padoThI padoThI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxkeHUs HA PUCYHKAX: 1
n300pakeHus MII0CKOCTEH, apauleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MepeceKaromumecs mI0CKOCTU,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pHUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaxX

HavanbHble cBeieHus 0 KyOe U nmupamu/ie,
ux pa3BépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTKu U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousiTue 06 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEACTBUSI U3 HUX
[Tonarue 06 akCcHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 aKCHOMATHYECKOM

10 MIOCTPOECHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHoe pacrionioskeHue npsMbIx B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpascTse: [lapamiensHOCTh IpsAMoO 1
IJIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay NpsMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesIbHbIe MII0CKOCTH

18 CBolicTBa napajuieabHbIX MIOCKOCTEN

19 [Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "Ipsimbie

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOUN 1

23 IUIOCKOCTH: MIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 [Tpsimble napamienbHble U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

o5 [Ipsimble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

26 [Tpu3Hak neprneHuKyJISpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
IJIOCKOCTH

28 Teopema o psIMOM NTEPIIEHANKYJIIIPHOU
IJIOCKOCTH

29 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMOM NTEPIIEHAUKYIIIPHOU
IJIOCKOCTH
[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM 10 IIJIOCKOCTH

39 [lepneniuKymsp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHuKyIAp U HAKIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXTY 1
OPSMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJl 1
JIByTPaHHOIO yTria

37 JIByrpaHHbIi yroi, TMHEHHBIN yroi 1
JIBYTPaHHOIO yIJia
[IepnieHIMKYIAPHOCT IIOCKOCTEN:

38 IIPU3HAK NEPIEHIUKYIIIPHOCTH ABYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH JIBYX 1
IJIOCKOCTER
[IeprieHAMKyYIAPHOCT INIOCKOCTEN:

40 IIPU3HAK NEPIIEHIUKYJIIPHOCTH IBYX 1
IUIOCKOCTER

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAuKyIIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX
KonTponbhas pabota no remam

44 "IlepneHIMKYISIPHOCTD MPSIMBIX U 1

w1ockocTe" u "YTibl MeXAY IPSIMBIMU U




IocKoCTAMHA"

45

46

47

ITousrue MHOI'OrpaHHUKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHKH pa3BépTKa
MHOI'OrpaHHHUKa

[Tpusma: n-yroypHas npu3ma; rpaHu 1
OCHOBaHUs IPU3MBL; IIpsIMasi U HaKJIOHHAs
IPU3MBI;, OOKOBAsI U MOJIHASI TTOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napasuieNienune/ U ero CBolcTBa

48

[Inpamuia: n-yrospHass nMpaMuia, TpaHy U
OCHOBaHME IMPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTh ITUPAMU/IbI; IPABUIIbHAS U
ycedy€HHas MUpamMuaa

49

[IpaBusbHBIE MHOTOIPAHHUKH: ITOHSTHE
MPABUJIBHOT'O MHOTOTPaHHUKA; IPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYToJbHAs MUpaMua u
NpaBUJIBHBIN TeTpasap; KyO

50

IIpencraBnenue 0 mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp U
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CUMMETPHUH B TUpaMUAax,
napajuieienuneaax, MpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brruncienue 31eMeHTOB MHOT'OI'paHHUKOB:

52 . 1
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOM MOBEPXHOCTHU U IMOJTHON
53 MOBEPXHOCTHU MPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 KonTponbhas pabota no Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITHIS
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Beruncienne pacCTOsIHHA: MEXTY 1

JIByMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT




TOYKH 0 IMIIOCKOCTU, MCIKIAY
CKPCIIUBAOIHUMHUCA ITPAMBIMHA

67 Wrorosas kKoHTpoJBbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunciieHne yrioB: MExXmay

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEKTY
MIPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
BsaunmMHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mmockocTu. CeyeHus mapa

[unmHapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYJIIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IIOJIHOW TIOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

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

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMILJIaHapHBIM BeKTOpaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






