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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOGHOro kypca «['eomerpusi» 0a30BOro ypoBHS IS
obyuarommuxcst 10 —11  kmaccoB paspaborana Ha ocHoBe DenepanbHOrO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpeAHero oodimiero oOpa3oBaHUs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, MPEABSIBISAEMBIX K MaTEMaTHUYECKOMY
o0pa3oBaHMIO, W TpPagUIUNA poccuiickoro oOpaszoBanus. Peanmuzanus mporpaMMmsl
o0ecreynBaeT OBIAJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIOMMMUA OCHOBY JIJIsI
CaMOpa3BUTUSA M HENPEPHIBHOTO 0Opa30BaHMsl, IEIOCTHOCTh OOUIEKYJIBTYPHOTO,
JUYHOCTHOTO Y MO3HABATEILHOIO PA3BUTHUSI INYHOCTH 00YUYaIOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOTO Kypca reOMETpUHU Ha YPOBHE CPEHETO 00LIero oOpa3oBaHMs
OoOyCJIOBIEHa MPAKTHUYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX U  IPEAMETHBIX
pe3ysbTaTOB  OOy4YeHHMs] T€OMETPUM B  HANPABICHUU JIMYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcsi, (GopmupoBaHusi (YHKIIMOHATBLHON MAaTeMaTUYECKOW TPaMOTHOCTH,
M3YYEHUsl JPYTUX YYEOHbIX ITUCHUIUIMH. Pa3BuThe y oOydarommuxcs NpaBHIIbHBIX
OPEICTaBICHUH O CYIIHOCTU M TPOUCXOXKICHUM T'€OMETPUUYECKUX aOCTpaKIMid,
COOTHOIIEHUHM pEATbHOTO M HJECAJBHOIO, XapakTepe OTPaKEHUS MaTEeMaTUYECKON
HayKOH SBJIICHHM U MPOLIECCOB PEATIbHOIO MHUPA, MECTE T€OMETPUU B CUCTEME HAYK U
pOJI MaTeMaTHYEeCKOro MOJEIMPOBAaHUS B HAYYHOM I[IO3HAHUM M B MPAKTHKE
COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS YUAIIMXCA, @ TAKKE KAYECTB
MBILUICHUS, HEOOXOUMBIX JIJIs a/lalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcsl OMHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO OOLIETO
oOpa3oBaHMs, Tak KakK O0OecleuyrBaeT BO3MOXKHOCTb W3YYEHUs KaK JUCHUIUIMH
€CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUieHHE, (OpMHUpPYEeMOEe TMpH H3YYEHHH OOy4YarolUMUCS
MOHATUHHBIX OCHOB F€OMETPUH M MOCTPOCHUM LETNOYKH JIOTUYECKUX YTBEPKIACHUI B
XOJI€ pELICHUsI T€OMETPUUYECKUX 337a4, YMEHHUE BBIJBUTaTh U ONPOBEPraTh TMIIOTE3bI
HEMOCPEICTBEHHO MCIONb3YIOTCS MPU PEUICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO IIUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHUEHTHPOBATHCA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO BCEX
o0JacTsax AesTeNbHOCTH YenoBeka. OpueHTalus YeIoBeka BO BPEMEHU U MPOCTPAHCTBE
— HEO00X0AMMOE YCIOBUE €r0 COLUAIBHOTO ObITHS, (hOpMa OTPaKEHUSI OKPY KAIOIIETO
MHUpa,  YCJIOBME  YCIEUIHOINO  IO3HaHMsT W aKTUBHOIO  IpeoOpa3oBaHus
neiicrBurenpHocTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMM 00pa3amMu  OObEIUHSET
pasHble BUIbl Y4eOHONM U TPYHOBOM JAESITENBHOCTH, SBIAECTCA OJHUM U3
npo(hecCHOHANbHO BaKHBIX KAdyecTB, MOATOMY akTyallbHa 3agadya (OPMHUpPOBAHUS Yy
oOy4aromuxcst MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUJHOCTH OOpPa3HOTrO
MBIIIJIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K IIPAKTUYECKON
JEeSATEIbHOCTH 10 MHOTUM HAaIIPaBJICHUSIM.



Lens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
00yueHust — 0011e00pa3oBaTENbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE O0YUAIOIINXCS YEPE3
o0OecrieueHre BO3MOXKHOCTH TPHOOPETEHUST U HCIOJb30BAaHUS CHCTEMaTHYECKHX
F€OMETPUYECKUX 3HAHUM | JeUCTBHUM, CHEUUPUUYHBIX TEOMETPHUH, BO3MOKHOCTHU
YCHEIIHOTO TMPOAODKEHHUST 00pa3oBaHUsI MO CIEHHUATBHOCTSM, HE CBSI3aHHBIM C
MPUKJIATHBIM UCIIOTH30BAHUEM T€OMETPHH.

[IporpamMma o reoMeTpun Ha 6a30BOM ypOBHE MpeHA3HAYCHA I 00YUArOIIUXCS
CpelHEW IIKOJbl, HE UCHBITHIBABIIMX 3HAYUTEIBHBIX 3aTPyJAHEHHN Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. Takum oOpa3zoM, oOyuaromuecss Ha 6a30BOM YPOBHE
JIOJDKHBI OCBOUTH OOIME MAaTeMaTHYeCKHUE YMEHUs, CBSI3aHHbIE CO CIEeIU(PUKON
TreOMEeTPUH U HEOOXOAMMEBIE IS )KU3HU B COBpeMeHHOM oO1iectBe. Kpome sToro, onn
UMEIOT BO3MOXKHOCTh H3yYHUTh TE€OMETpHI0 Oosiee TiIyOOKO, €clid B JaJdbHEUIEM
BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHUX 3HAHMSIX B NpodhecCHOHATLHOM
NeSTETHHOCTH.

JlocTukeHne 1eTd  OCBOCHHS MPOTpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIMX 3a7ad. [IpuopuTeTHRIMU 3amadamMu OCcBoeHUs Kypca «I'eomerpum
Ha 6azoBoM ypoBHE B 10—11 kiaccax siBIsitOTCS:

e opMHUpOBAHUE TIPEICTABICHUS O TE€OMETPUU KaK YaCTH MHUPOBOM KYJIbTYpHI U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e popMHUpOBaHUE TIPEJCTABICHNUS O MHOTOTPAHHMKAX M TejaX BpaIleHUS Kak O
BOKHEUIITNX MAaTEMaTHYECKUX MOJIENSIX, IMO3BOJISIOIIMX OMUCHIBATH U MU3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MHUPA;

e popMHUpOBaHUE yMEHHUSI PACIO3HaBaTh Ha YEPTEkKax, MOJEISIX U B pPeaTbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAIICHUS,

¢ OBJIQJICHHE METOJaMH peIIeHWs 3a/Jad Ha TOCTPOCHUA Ha H300paKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e popMHUpOBAHME  YMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHATUSIMH O
MHOTOTPAHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

¢ OBJIQJICHUE aJTOPUTMAMHU PEIICHWS OCHOBHBIX THUIIOB 3ajad; (opMupoBaHHE
YMEHUS MTPOBOJIUTH HECIIOKHBIC JIOKA3aTeIIbHBIC PACCYKICHUS B XOC PEIICHHUS
CTEpEOMETPUIECKHUX 3a]a4 1 3371a4 C IPAKTHIECCKUM COICPKAHUEM;

e pa3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEIIbHON AaKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUHN, KPUTUYHOCTH
MBIIIJICHUS;

e popMupoBaHuEe (YHKUUOHATBHOM TPAMOTHOCTH, pEJIEBAHTHOW TI'€OMETPUU:
YMEHUE PACIO3HABATh MPOSBICHUS TEOMETPUUYECKUX IMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX J>KHU3HEHHBIX CUTyallUsX W TPU U3YyUYECHUU
JIPYTUX y4eOHBIX TIPEIMETOB, POSBIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM,
dopMyaMpoBaTh MX Ha A3BIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUYECKHE
MOJIENIM, TPUMEHSTh OCBOCHHBIM TE€OMETPUUYECKHI ammapar s pelieHus



[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATb U  OLICHUBATH
ITOJTyYEHHBIE PE3YJIbTATHI.

OTnUYuTeNnbHOM OCOOCHHOCTBIO TMPOTPAMMBI  SABIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUHM B Hadajle €ro M3y4eHMs 3a/ad, PEeIIacMbIX HAa YPOBHE MHTYUTHBHOTO
NO3HAaHMsI, M ONpeAcNEHHbIM O0pa3soM OpraHM30BaHHAs paboTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMYECKOIO W MPOCTPAHCTBEHHOTO  MBIIUIEHUS,
CTUMYJIMPYET INPOTEKAHWE WHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY
U3YYEHUIO IIPEMETA.

[Ipennourenue oTAAaETCS HAMSIHO-KOHCTPYKTUBHOMY METO/ly OOy4€HHUs, TO €CTh
TEOPETUYECKUE 3HAHUA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUN Y
y4almxcsi B Kypce CTEpEOMETPUH MPOBOAUTCA 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJad Ha OINEPUPOBAHHE NPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za NpOBOAUTCS C OMOPON Ha HArJISAHOCTh, a OIEPUPOBAHUE
o0pa3oM — B YCIIOBUSIX OTBJICUYEHHUS OT HArJsJHOCTH, MBICIEHHOTO H3MEHEHHUS €ro
HCXOJHOTO COJIEP/KAHMUS.

OcHoBHBIE conepkaTenbHble JTUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanaukm», «lIpsMple M IIOCKOCTM B MPOCTPAHCTBE», «Tena BpalleHUs»,
«BekTopbl M KOOpIHMHATHI B MPOCTPAHCTBEY». DOPMUPOBAHUE JIOTMYECKUX YMEHHU
pacnpenensercs He TOJIbKO MO COJIep KaTeNIbHbIM JIMHUAM, HO M TIO TOJlaM O0y4eHHs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHuUsl.

Copepxxanne 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM pe3yJbTaTam
OocBOeHHUsI palOouell  MporpaMMbl, pachpeneia€HHbIM 1O  rojaM  OOy4eHHs,
CTPYKTYpUPOBAHO TakKMM 00pa3oM, YTOObI OBJIaJCHUE T€OMETPUUECKUMU MOHATUSIMU U
HaBBIKAMHM OCYILIECTBISIIOCH TOCIEAOBATENIbHO M TMOCTYNATENbHO, C COOIIOJCHUEM
OPUHIMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHNCHh B OOIIYI0 CHUCTEMY
reOMETPUUYECKUX TPECTaBICHUN 00yYaroluXcs, paclupsas U yriyomnsas e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Henento B 10 kmacce m 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX 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 TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYJISpP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, 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 MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHnHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
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: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS THPAMUJA; NpPaBWIbHAsA TPEYTOJbHAs NUPaMUAA W TPABWIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, MNapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBHOM MUpaMUIBL,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

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

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHOocTU. KoHyC: OCHOBaHME U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

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

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mIockocTH U B pocTpaHcTBe. Cll0XKEHUE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



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



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMBI  y4EOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBIICHUM,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIaa B MOCTPOCHHUE YCTOMUMBOrO OyAyILETrO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEW Ha MPUMEHCHHE MaTeMAaTHUYSCKUX 3HAHWMA JJIA PElICHHsS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTUYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCTNGUAMU.

1)  Vuueepcanrvnvie — noznasamenvhwvle  Oeticmeus, — 0Oecnedusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKPYICAUe20  Mupa;,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Bba3oBblesiornueckue1eicTBus:

* BBISBIISATh M XapPaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIPUHUMATh,  (OPMYJIHPOBATH H  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBISITh ~ MaTEMaTU4YECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BEIOMpPATh CMOCOO pelieHus y4eOHOW 3adadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBblenccienoBaTebCKHeAeHCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliecca, BBISIBICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKE BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBISIBJISITH ACPUITUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOHpaTh UH(HOPMAITUIO U3 UCTOYHUKOB Pa3JIMYHBIX TUIIOB, aHATU3UPOBAThH,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W NMHCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMs; COMOCTaBISATh CBOM CYXKIEHHUS C CYXICHUSIMH JIPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 33/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YYETOM
3a]1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpHU penieHUH YYeOHBIX 3a/ad; MPUHAMATH I1Eh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMNOBBIX (popmax paboThl (0O0CYykaeHUs, OOMEH MHEHUI,
«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.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecneuusaiom
Gdopmuposanue cCMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOUPATH CIIOCOO PEIICHMUS C
y4E€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMHU  TMO3HABATEIbHOM  pedeKCMd KaK OCO3HaHUS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJIL Ipolecca M
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a1auH;

e IPEABUJIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]auH,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEM;



¢ OIICHMBATh COOTBETCTBHE peE3yJibTaTa IEId U YCIOBUSAM, OOBICHITDH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX IPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yTroJ, TPaHW ABYTPAHHOTO YIIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKHM JO MpsIMOH, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS MPSIMBIMH, MEXKIy TMPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

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

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHUSA B IPOLECCE ITOWCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

Bb4ucnsTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

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

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
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, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUICCKUX TIOHITHI M TEOpPEM, anmapara ajareophl; pemarh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHuepasiejioB U KosmmyecrBoyacos duekTpoHHbIE (LM (pPOBbLIE)
n/n TEeMIIPOrPaMMbl Bcero IpakTHyeckuepadoTsl  00pa3’oBaTeIbHbIEPECYPChI
1 BBenenune B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12
[TapannenbHOCTBIPSIMBIX U IJIOCKOCTEN
3 [lepneHIUKyYISAPHOCTHIPSAMBIX U TUIOCKOCTEN 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10
3) MHororpanHuku 11
6 OOBEMBIMHOTOIPaHHUKOB 9
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0




11 KJIACC

KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(ungposbie)
n/n TEMIIPOTrPpaMMBbI Bcero KonTpoabubiepadorsl  [IpakTuyeckuepadoTbl
o0pa3oBaTe/bHbIEpPeCypPChl
TemnaBpamenust 20 1
OOBEMBITEN 10 1

BGKTOpr U KOOPpAWHATLI B

15 1
IIPOCTPAHCTBE
[ToBTOpeHME, 06061H€Hf1€, 15 1
CHUCTEMAaTH3aAlMA3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 60 4 0

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne KonuyecrBoyacos
o/ Temaypoka Bce  KourtpoabHbiep  IIpakTuyeckuep
u ro a0doThI a0doThI

Haranzyq
eHHUs

JIeKTPOHHBbIeNU(POBBICOOpPa3OBATE
bHbIEpecypchl

OcHOBHBIE TOHATHUSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKaX: U300paxeHus
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

[TonsTus:

MepeceKaroInecs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

1 TIOCKOCTh

IlonsaTus:

MepeCcEeKaroIINecs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

1 TIOCKOCTh

3HAKOMCTBO C
MHOFOI‘p dHHUKaMU,




n300pakeHune
MHOTOTPaHHHKOB Ha
PUCYHKaXx, Ha
HPOCKIIMOHHBIX YePTenax

HauannHbie CBeICHUS O
Ky0Oe u nupamuze, ux
Pa3BEPTKHU U MOJIEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

Hauanbnbie cBeneHus o
KyOe U nmupamuze, ux
Pa3BEPTKU U MOAENU.
CeueHUsIMHOTOIpaHHHUKOB

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUH: aKCHUOMBI
CTEpEOMETPUU U
CIIEICTBHS U3 HUX

ITousiTne 00
aKCHOMAaTHYECKOM
MOCTPOCHUN
CTEpEOMETPUU: AKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U




CIICACTBHUA U3 HUX

10

ITonsitre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U
CIEICTBHS U3 HUX

11

BzaumHoe pacrionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECS
npsiMbIe

12

13

14

[TapamienbHOCTE IPSAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapaienbHOCTh IPSIMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTE IPAMOI
U IJIOCKOCTH

VYriel ¢

COHAIPABJICHHBIMUCTOPOH
amu

15

Yroa Mexay npsiMbIMU B




IIPOCTPAHCTBE

16

17

Yron Mexay IpsMbIMU B
MIPOCTPAHCTBE
[TapamienbsHOCTBIIIOCKOCT
ei: 1
NapauIeIbHBICIIOCKOCTH

18

CaolicTBamnapauienbHbIXIT
JIOCKOCTEH

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE

(GUryphI Ha TIOCKOCTH: 1
TeTpadap, KyoO,

napasenenumnes

20
21

IToctpoenneceuenunii

ITocTpoeHneceueHu

22

KonTpomabHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPAHCTBE.
[MTapannenbHOCTBIPSMBIX
Y TUIOCKOCTEN"

23

[lepneHAMKYISIPHOCTH
MPSIMOM M TNIOCKOCTH:
NEPIEHIUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE

24

[Ipsambie mapasienbHbIe U
NEePIEeHIUKYISPHBIE K 1
MJIOCKOCTH




25

[IpsimMble napaienbHbIe U
NEPIECHIUKYJIAPHBIE K
IUIOCKOCTH

26

[Ipu3nak
NEPIEHAUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

27

28

29

[Tpuznak
NEPIEHIUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH

Teopema o npsmMoi
NEPIEeHIUKYISPHOM
TUIOCKOCTH
TeopeMa o npsmoi
NEPIEHIUKYJISPHON
IJIOCKOCTH

30

Teopema o npsimoit
NEePHEHANKYISIPHON
IIJIOCKOCTH

31

[Iepnenpukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

32

[lepnenaukymnsap u
HAKJIOHHBIE: PAaCCTOSHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTostHue OT IPSIMOU 10
IJIOCKOCTH




33

34

35

[Iepnenpukymnsp u
HaAKJIOHHBIC: PACCTOSHUE
OT TOYKH 10 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IJIOCKOCTH
[Iepnenpukymnsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

VYrisl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOM U
IJIOCKOCTBIO

36

JIByrpaHHsbIi yrou,
JIMHENHBIN yromi
JIBYT'PaHHOI'O yTJla

37

38

39

JIByrpaHHbIi yro,
JIMHENHBIN yromi
JIBYT'PaHHOI'O yTJla

[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
MEPIEHANKYISIPHOCTH
JIBYX IUIOCKOCTEN

[lepneH UKy ISAPHOCTD
IIJIOCKOCTEW: MPU3HAK
HEPIEHANKYIIPHOCTH
JIBYX TJTIOCKOCTEM

40

[IeprieHAUKYIIAPHOCTD
IJIOCKOCTEN: IPU3HAK




NEepPHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

41

42

Teopema o
TPEXTIEPIICHIUKYJIIAPAX
Teopema o
TPEXMEPIECHIUKYIISIPAX

43

Teopema o
TPEXTEPIEHIUKYIAPAX

44

KonTtponpsHas padora o
TeMaM
"IlepnieHIUKYISIPHOCTD
IpSIMBIX U IIJIOCKOCTER" 1
"VTipl MEXAY IPSIMBIMU U
II0CKOCTAMU"

45

46

ITonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PAHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

ITpusma: n-yronsHas
IpU3Ma; TpaHu U
OCHOBaHUs IPU3MBI;
npsiMasi U HaKJIOHHAs
npu3Mbl; OOKOBast U
IIOJIHAsI IOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenumnen,




IIPSIMOYTOJIBHBIN
napauleIeuIe] U €ro
CBOICTBA

48

49

[Inpamuia: N-yroybHas
UpaMuJa, TPaHu U
OCHOBaHUE NIUPaMUbL;
O0OKOBast U NOJHAS
IIOBEPXHOCTh TUPAMHU/IBI;
IIPaBWJIbHAS U yCEUEHHAs
nupaMua

[IpaBunbHBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOTOTPaHHMKa;
IIPaBWJIbHAS [IPU3Ma U
IIpaBUJIbHAS TUPAMUJIA;
IIpaBUJIbHAS TPEYTOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TeTpa’p; Kyo

50

IIpencrasnenue o
IIPaBUJIbHBIX
MHOT'OIPAHHUKAX:
OKTa’Ip, JOJAEKAdIP U
MKOCadIIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
IUIOCKOCTH.




52

DNEeMEHTBICUMMETPUN B
nUpaMuaax,
napaJuleenuesax,
NPaBUWILHBIXMHOTOIPAHHH
Kax

Brluncienue >1eMeHTOB

MHOTOTPaHHHUKOB: p&opa,
JMaroHallu, YTJibl

53

54

55

[Tnomans 6oxoBoOM
MMOBEPXHOCTH U MOJHON
ITOBEPXHOCTH IIPSMOM
IIPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TEOPEMA O
OOKOBOI TOBEPXHOCTH
IIPSAMOM TIPU3MBI

ITimomanes 00KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTHU MPaBUIbHOU
MUpaMUbl, TEOPEMA O
IUIOIIAa OOKOBOM
MTOBEPXHOCTH yCEUEHHON
TTUPAMHU/TBI

KonTtponpHas pabota no
teme "MHororpaHHukn"

56
S7

[MousaTHE0000BEME

O6BEMIHIpamMuIBI

58

O0BEMIIUPaMUIBI

59

O6BEMIHIpamMuIBI

R




60

O6BEMIHIpamMuIBI

61
62

OOBEMITPU3MBI

OO6BEMIPU3MEI

63

64

R

OO6BEMIPU3MEI

KonTponbnas pabota no
teme "OO0bEMBI 1
MHOTOTPaHHUKOB"

65

[ToBTopenue, 0600mIEHNE
CHCTEMaTH3aIus 3HAHUMA.,
[TocTpoenue ceueHuii B
MHOTOT'PaHHUKE

66

67

[ToBTopenue, 0600mIEHNE
cUCTEeMaTU3alus 3HaHUM.
Brruucnenue paccrosHuM:
MEXy IByMsI TOUKaMU,

OT TOYKH JI0 MIPSIMOM, OT 1
TOYKH JI0 IJIOCKOCTH,

MEXIY

CKpEIIMBAIOIIUMUCS

TPSIMBIMH

Htor OBaHKOHTpOJILHaSIpa6
oTa

68

[ToBTOpenue, 0600IIEHNE
CHCTEMAaTH3aLMs 3HAHUIA.
Brruncnenue yrios:
MEXIY
CerH_[I/IBaIOH_[I/IMI/ICH
IPSIMBIMH, MEXKY IIPSIMOU




U IJIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB
MEX]Ty TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne

n/
It

Temaypoka

Cdepa u map: ueHtp,
pamuyc, 1uamerp;
TUIOIIAIb
MIOBEPXHOCTH Cepshl
Bzaumuoe
pacroyioskeHue chepsl
U TJIOCKOCTH;
KacaTeJbHas
MIJIOCKOCTH K cepe;
TJI01a 6 Chepsl
N300pakenue cgepsl,
1rapa Ha MiIoCKOCTH.
Ceuenusimiapa

Hunuaapudeckas
MIOBEPXHOCTb,
oOpa3yrorniue
LUJIUHIPUYECKOU
MOBEPXHOCTH, OCh
TWIMHAPUYECKON
MOBEPXHOCTHU

KoanuecTBouacos

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTHyeckuep
adoThbI

Haranszyude
HUA

JIeKTPOHHBbIeNU(POBBICOOPa3OBATEIb
Hblepecypchl

Hunusap: ocHOBaHUS
u OoKoBast
MTOBEPXHOCTb,




o0Opa3zyro1as 1 oChb;
IoIaas OOKOBO 1
TIOJTHOM TTOBEPXHOCTH

N3o6pakenue
LWIMH]IpA Ha
mockocTy. Pazséprka
muHapa. CeueHust
HUIMH]IpA
(TUTOCKOCTEIO,
napajuiebHON UiTn
NEePIEHAUKYISIPHON
OCH LIUJIMH/IPA)
Konnueckas
MIOBEPXHOCTb,
oOpa3yrorniue
KOHUYECKOU
MIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA,
oOpa3syroras 1 oCh;
[UIoIaabs OOKOBOU U
MTOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
obpasymomiue u
BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTh

10

N3o6pakenue konyca




11

12

13

14

Ha MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHus KoHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)
KomOunanus ten
BpaIllCHUS U
MHOTOTPaHHUKOB

MHororpaHHuk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpallleHus
KonrponbHas pabora
«Tena Bpamenus»
[Tonsitue 06 00BEME.

OCHOBHBIE CBOWCTBA
00BEMOB Tel

15

16

OO0BEMIIUIUHPA,
KOHyca

O06BéM mapa u
JI01a 6L Chepsl

17

TTonoGHbIE TENA B
IPOCTPAHCTBE.




18

COOTHOIIECHUS MEXKTY
IJIOIIAISIMU
MMOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX
TeN

KontponsHas padora
o TemaM "Tema
BpalleHus" u
"O0beMsI TET"

19

Bexkrop Ha miockocTu
U B IIPOCTPAHCTBE

20

21

CnoxeHue u
BBIYUTAHUEBEKTOPOB

YMHO)KGHI/ICBCKTOPH.H
aqyucClIIio

22

23

Paznoxenue BekTopa
10 TpEM
HEKOMILIaHAPHBIM
BEKTOPaM.
[IpaBunonapannenenu
neaa

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM MPABUIT
JEUCTBUI C
BEKTOpaMu

24

[IpsamoyronbHas
cUCTeMa KOOpPJIMHAT B
IIPOCTPAHCTBE.




Koopaunatsl BexkTOpa.
[Ipocreiimue 3a7a4uu B
KOOpJMHATax

25

Yron mexny
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

26

Breruncnenue yrios
MEXK]ly IPSIMBIMH 1
TJIOCKOCTSIMU

27

Koopaunarno-
BEKTOPHBIN METOJI ITPH
pelieHnu
FeOMETPUUYECKUX
3a/1a4

28

29

KonrponsHas pabora
o teMe "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

IToBTOpEHue,
000011IEHE N
CUCTeMaTH3aIus
3HaHU. OCHOBHbBIE
burypsl, GpaxTsl,
TEOpPEMBI Kypca
IUIAHUMETPUH

30

IToBTOpEHME,
000011IEHE U




31

32

33

CHCTeMaTU3aIUs
3HaHuM. OCHOBHBIE
¢burypsl, GakTsl,
TEOpEMBI Kypca
TJIaHUMETPUH

IToBTOpEHue,
0000111EHHE U
CHCTEMAaTH3allH
3HAHUU. 3agaun
IJIAHUMETPHUH U
METO/Ibl UX PEIICHUS

[ToBTOpEHHE,
00001IeHHE U
CHCTEMAaTHU3alHs
3HaHW#. 3amaun
TJIAaHUMETPHUH U
METO/Ibl UX pEIICHUs

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHUU. OCHOBHbIE
burypsl, GpaxTsl,
TEOPEMBI Kypca
CTepEOMETPUH

34

HroroBaskoHTposibHA
apaboTa

35

IToBTOpeHwue,
00o611eHne U
CUCTEMATH3aLMs




3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






