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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomeTpus» 6a30BOro ypoBHS HJs
oOyuarormmxcss 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepanbHOTO
roCcyJIapCTBEHHOT0 00pa30BaTENIbHOIO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBAaHWH, TPEIBABIICMBIX K
MaTEeMaTU4eCKOMy OOpa30BaHUIO, W TPAAUIMA POCCUUCKOTO O0Opa3oBaHMUS.
Peanuzanusi mporpaMMbl 00€CIIEeYMBACT OBJIAJICHNE KIIFOUEBBIMUA KOMITETCHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYpPHOTO, JTUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYaromIMnXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca TeOMETpHUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHHsi OO0YCJOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpEeIMETHBIX |
IpEeIMETHBIX PE3yJbTAaTOB OOYYEHHS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOyuaromuxcsi, QopMupoBaHusi (G(yHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTuX y4eOHbIX AUCUMIUIMH. PazButre y oOydaronmxcs
NPAaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH W TMPOUCXOXKICHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HAEAJIBHOr0, XapaKTepe OTPaKCHHS
MAaTEMaTH4YEeCKOW HAyKOW SBIEHUM M MPOLECCOB pPEAJIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOIO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaluxcs, a TakKe KayeCTB MBILIUICHUS, HEOOXOMUMBIX MJii aJanTalud B
COBPEMEHHOM OO0IIIEeCTBE.

['eomeTtpust sBisieTcs: OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHusA, TaK KaKk OO0OECHEYMBAET BO3MOXKHOCTb M3YYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBJICHHOCTH, TaK U TYMaHUTapHOI.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE NPU H3YYEHHH OOyYarolIUMHUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOUYKH JIOTUYECKUX YTBEPKIACHUIMI
B XOJI€ pEIIEHUS TeOMETPHUYECKHX 3a/Jad, YMEHHE BBIIBHTaTh U OIMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA MpPHU PEIICHWH 3a7ad eCTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMaIbHOro ObITHSA, (opma
OTPaKEHHUSI OKPYXAIOIIEr0o MHpa, YCJIOBUE YCIEUIHOIO IMO3HAHUS M AKTHUBHOTO
npeoOpa3zoBaHus  JeHUCTBUTENBHOCTH. OnepupoBaHUE  NPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BHUABl YYEOHOM U TPYIOBOH JI€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHATBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (HopMUPOBAHMS y OOYYAIOMIMXCS MNPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EATEIBHOCTH IO MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBoM
ypoBHE 00yueHus — oOImeo0pa3oBarebHOE W OOUIEKYJIBTYPHOE pPa3BUTHE
oOydaromuxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX T[E€OMETPUYECKUX 3HAHMM U JCHUCTBUI,
cnenuUIHBIX T€OMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpeAHA3HAUYe€Ha IS
0o0y4Yaromuxcsi CPeIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydarorniuecs: Ha
0a30BOM YypOBHE JOJKHBI OCBOMTH OOIIME MATeMaTHYE€CKHUE YMEHHUS, CBSI3aHHBIC
co crnenuduKkod TeoOMETpUHM U HEOOXOIUMbIE ISl KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh U3YyUYHUTh T'€OMETpUIO Ooiiee
rIIy0OKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HAHMSIX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTukeHre 1€ OCBOCHHMSI IPOTPpaMMbl OOECIIEUMBAETCS peIIeHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISFOTCS:

e (opmMupoBaHuEe MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeNax BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSAX, MO3BOJSIONINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BpaIllCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3aJlad Ha TIOCTPOCHHS Ha M300pa)KEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHUSIMHU O
MHOTOTPAHHHUKAX U TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHWEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccyXJeHUs B XOJI€ PEIICHUS CTePEOMETPUUYECKHX 3adad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYallbHBIX U TBOPYECKHUX CIIOCOOHOCTEMH
oOydJarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJIEI0BATEIBCKHUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTYallMsIX M MPU WU3YYEHUU JIPYTUX y4EeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (GOpMyIUpOBaTh WX Ha S3BIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKUE MOJIENIN, IPUMEHSATh OCBOEHHBII
reOMETPUYECKUN ammapaT Uil pPelIeHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISIETCS BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE WHTYWTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MMPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Y
y4almxcsi B Kypc€ CTEpPEOMETPUM MPOBOAUTCA 3a CUET pEIICHUs 3aJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
MPOCTPAaHCTBEHHbIMU oOOpazamu. Co3gaHue oOpaza MHPOBOAMUTCS C OMNOPOM Ha
HarJsgHOCTh, a OIEepUpPOBaHHME O0pa3oM — B YCJIOBHMSIX OTBJIEUEHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozeprKarenbHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmuororpasHukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO M0 COAEPKATENbHBIM JIMHUSAM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

CopnepxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM IO TrojJaM OO0y4YeHHUs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIaJIECHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HABBIKAMH OCYIIECTBIISIOCH MOCIIEOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, pacliupss U
yriyosisis e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpumn orBoaures 2 yaca B Hexemro B 10 kiracce n 1 yac B
Hezeno B 11 kmacce, Bcero 3a iBa rojga ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
IapajuleNIbHble W CKpeIMBaroniuecs mnpsMble. [lapannensHOCTs NPAMBIX U
IUDIOCKOCTEH B IPOCTPAHCTBE: IMapajulesIbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
[MapAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTD MPSAMON M IUIOCKOCTU. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbBIMH B TNPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apajljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX TUIockocTel. [lpocrteifmue mnpocTpaHcTBeHHBIE (QUTYypBl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; TOCTPOCHUE CEUCHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIIENbHBIE W IEPHEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEMHBIM yroja JBYTPAHHOIO  yIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HOpOeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAuKyISAPHOCTh  IUIOCKOCTEM: MPU3HAK  INEPHEHAUKYJSPHOCTH  JBYX
IIOCKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHu

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTrOrpaHHuka. [lpusma: n-yrosnpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMAasi U HAKJIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienunes U ero cpoucrsa. [lupamupma: n-yrojpHas nupamuja, TPaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ MOJHAS MOBEPXHOCTh MUPaMUJIbL; MPABUIIbHAS U
yceu€HHas nHMpaMuAa. OJEMEHTBl NOpu3Mbl W nupaMmunabl. lIpaBunbHbIE
MHOT'OTPAHHMKU: IOHATUE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NpU3Ma U
MpaBUWIbHAS MHUPAMUJA; NpPaBWIbHAs TPEYTroJbHAsA NUPaAMUAA W IPaBUIbHBIN
terpadap; KyO. IlpencraBieHve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHThl CUMMETPHMM B NHpPaMHJIAX, HapaJUiesenunenax,
MIPaBUJIBHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHaau, YTJblL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MNUPAMUIBI,
TeopeMa O Iulomaad yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUIB], TPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KUIACC

Tesia Bpalenus

[{umuaapryeckast TIOBEPXHOCTB, oOpazyroriue HUAJTMHIPUYECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECKOW TOBEpXHOCTU. llmmuHap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, OOpa3yrlas M OCh;, IUIOMAJb OOKOBOW MW IIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUN moBepxHOCTH. KOoHyc: ocHOBaHME U BeplliiHA, 00Opa3yronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb IMOBEPXHOCTU CheEpBhl.
B3aumHoe pacronoxenue chepsl U TNIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
IJI0IAAb CEepPHI.

N300pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOuHanun Tem BpalieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsMOYTOJILHOTO TMapajuienenunena v cieactsus u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u 1ioaib cQepsol.

[Togo6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEll.

Ceuenuss mwiuMHApa (TapajulelbHO M TEPNEHAUKYJSIPHO OCH), CEYEHUs
KOHyca (mapaJUyiebHOE€ OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
niapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocT U B ipocTpaHcTBe. CII0KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa 1mo TpéM HEKOMILTAHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JAeHcTBUM ¢ BekTopaMu. [IpsmoyronpHas cucrtema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YToJl MeExay Bekropamu. CKalApHOE MPOU3BEIECHHUE BEKTOPOB.
Briuncienue yrioB Mexay NpSMBIMUA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METO/I IPH PEIUICHUH T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro MpeaMera
«MaremaTrka» XapakTepU3yITC:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMU 00yJarOMIErocsl Kak akTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCUUCKOr0 OOINEeCTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
IMporeAyp TpaxaaHCKOro ooOmecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLUMAJIbHBIMA HMHCTUTYTAMHA B COOTBETCTBHUM C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM Tpa)KIaHCKOW HICHTUYHOCTH, YBaKCHUS
K MPOLUIOMY U HACTOSIIIEMY POCCUMCKOW MAaTEMATUKU, IEHHOCTHBIM OTHOIICHUEM
K JOCTWKEHUAM POCCUMCKUX MaTEMaTUKOB M POCCUMCKON MaTeMaTU4eCKON
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUICKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKH U JICSTEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOHYUBOTO OYIyIIIEro.

JcTeTn4ecKoe BOCIMTaHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyxICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM aCIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEeMaTUYECKHE 3HAHUA B
HMHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TNMHUTaHME, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U

OTHbIXa, peryJisipHas duznueckas aKTUBHOCTB); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHIX CIIOPTUBHO-0370POBUTEIBHON
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  Tpo(EeCcCCHOHATBLHON  NEATETbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ TPHIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccun W peaqu30BbIBaTh COOCTBEHHbBIE JKU3HEHHBIC IUJIaHbI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa3oBaHHIO U
caM000Opa30BaHUI0 HA TMPOTSHKEHUH BCEH J>KM3HU, TOTOBHOCTBIO K aKTHBHOMY
Y4aCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAIPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJBTYpPhl, IOHHMMAaHUEM BIIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpeabl, OCO3HAHHEM TIJOOAIBHOTO XapakKTepa HSKOJIOTHYECKHX MpodJieM;
OpUEHTAIlMel Ha MPUMEHEHHE MATEMaTHYECKUX 3HAHWM Jid penieHus 3ajad B
00JITaCTH  OKPYXKAIOIIeH Ccpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPY>KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYMMOCTHU JJIs Pa3BUTUS I[IUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBbCKYIO AEATEIHHOCTH
WHJMBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 0OYYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU;, (POPMYIHUPOBATH
OTpEeNeNeHNs]  TOHATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA JiE OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMynHUpoBaTh U  MNpPeoOpa3OBBIBATH  CYXKACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacCTHBIC M OOIIHeE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0KA3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHuss y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHHsS, BBHIOMPATh HauWOoJiee MOAXOIANUNH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKU WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIHME MPOTHBOPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAHHPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTU4ecKOro
o0BbeKTa, SBJIICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIIEHUS ¥ BBIBOJBI MO pe3yjIbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPA3BUTHE IPOIECCa, a TaKKe BBIABUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JCPHUITUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a49H;

e BbIOMpaTh HWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCMBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U  (OPMYJIMPOBATh CYXKIACHHS B COOTBETCTBHH C
YCIIOBUSIMU UM LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ybTaT;

B X0/ OOCY>KIeHHsI 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkIaeMOil TEMBI,
po0JIeMbl, pelraeMoi 3aJ1auM, BbICKa3bIBaTh UJIEU, HAllEJIEHHbIE HA ITOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYACTHHKOB JAHAJIOra, OOHapy»UBaTh pazMyUe M CXOACTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yJNbTaThl  pelIeHHs  3aJadd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUA C YYETOM 3a]1a4 MPE3EHTAIMN U OCOOCHHOCTEN ay TUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUIYAIBHON pabOThI P pelieHNH Y4eOHbIX 3a/1a4; MPUHUMATh IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeenaTh BUABI PabOT, JOrOBapUBATHCS, 00CYKIAaTh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNNoBBIX (hopmax padboThl (00CYykaeHus1, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD)» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JAPYTMMH YJ€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATH CIIOCO0 PEIICHUS
C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTECH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHUIA C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU I[I03HABAaTEJIbHOW pe(deKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIIAJICTh  CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII IIpolmecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSMU: TOUKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS M3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATUSAMMU: NMAPATUICIBHOCTh U NEPHEHANKYISIPHOCTD MPSIMBIX
Y TUTOCKOCTEMN.

KnaccudummpoBate B3aMHOE pPACMOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YroJ, TPaHU JABYIPAHHOTO YTia,
pedpo IBYTrpaHHOIO yrjia; JUHEWHBIA Yroyl JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIBIH
MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, MPABUIbHBI MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
MPSIMOYTOJIbHBIN TIapaJijIeNIenuIie 1, Kyo).

KnaccuduumpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccupukanuyu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE
MHOTOTPAaHHUKU; MPSAMbIEC U HAKJIOHHBIE MPU3MBbI, TapaJUICICIUIIE/Ibl ).

OnepupoBaTh NOHATUSAMU: CEKYyIIasi MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBIICHATH TPUHIIUIIBI TOCTPOEHUS CEYEHUH, UCTIOIb3YSl METO/ CIE0B.

CtpouTh CeuY€HHUs] MHOTOIPAHHUKOB METOJOM  CII€JIOB, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUL
CBepXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BETMYUH MO 00pa3iiaM WiH
aIrOpuTMaM, TMPUMEHSS U3BECTHBIE AHAIIUTUYECKUE METOJbl MPU PELICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3aJlad Ha BBIUUCICHHE PACCTOSIHUM MEXKIY ABYMS
TOYKaMH, OT TOYKM JO TNpsMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemiath 3a1aun Ha HaxXOXJACHUE TE€OMETPUUYECKUX BEIUYUH 1O o0pasiam Uiu
aIropuTMaM, MOPHUMEHSST HU3BECTHHIE AHAIIUTUYECKUE METONbl MPU PEIICHUH
CTAaHJAPTHBIX ~MATEMATHYECKHMX 3a7Jad Ha  BBIUMCICHUE YIVIOB  MEXKIY
CKPEHIMBAIOIIMMUCS MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMuja) € [puUMEHEeHHueM (OpMys; BBIYMCIATH COOTHOLIEHHUS MEXIy
IIOIIASIMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETPUS B INPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuyeckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUECKHUX
3a]1a4, IPEANOIararouX HECKOJIBKO IaroB PeIeHuUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE MNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH IpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, pACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAJIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4eckKu CGOPMYJIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MNOHATHSAMH: LUIUHAPUYECKAs MOBEPXHOCTh, O0Opa3yloliue
HWIMHAPUYECKOM ~ TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolire KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIAP, KOHYC, chepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOW CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS,, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Berunciate  00bEMBI M IUIOIIAAM  MOBEPXHOCTEM TeNn  BpallleHHS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMyI.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpaIlCHUS.

BbraucasTh COOTHOLIEHHS] MEXIY IJIOAASIMU TOBEPXHOCTEH U 0OBbEMaMu
MOJIOOHBIX TEII.



N3o6paxarh u3yuyaemble (UTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha yepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B POCTPAHCTBE.

BBINONHATE OEHUCTBUSA  CIIOKEHMsSI BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ak0T.

[IpuMeHATH TPaBUIIO NapaJUICICIINAIEAA.

OnepupoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpaMHU, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIsIpPHOE IPOM3BEACHUE, pACKIaAbIBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh reomMeTpuueckue (AKThl I PELIECHUS CTEPEOMETPUYECKUX
3a/1a4, NPEAoIaraoliiX HECKOIbKO I1aroB PEIIEHUs, €CJIM YCIOBUSA PUMEHEHNUS
3aJlaHbl B IBHOM (popMe.

Pemate mpocreiine reoMeTpUyYecKUE 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METOA.

Pemlare 3amauM Ha [0Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HaX0JIeHUE F€OMETPUUECKUX BEIMUYUH M0 00pa3laM WiIK aaropuTMam, NpUMeHsIs
M3BECTHBIE METO/IbI IPH PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaMTH IpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE H
KU3HH, PACIIO3HABATH NPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh TMONMY4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3UPOBATH pEAIbHbBIC
CUTyallud W NPUMEHATb W3YyYCHHBIC IOHATUSA B IIPOLECCE IIOMCKA PELICHHUs
MaTeMaTH4ecKu CQOPMYJIIMPOBAHHON MpPOOJIEMBbl, MOJEIUPOBAaTh pEaJIbHbIE
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUYECKUX TIOHITHI M TEOpEM, annapara aareOpsbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuIo 10
) IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHIUKyYISAPHOCTD MPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTuBl MEXAy MPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CEUEHUS, PACCTOSHUSA U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
e padoThI padoThI
pecypchl
Tena Bpaienus 12
2 OO0BEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, 7 1
cHUCTeMaTU3alurs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHOBHBIE IOHATHUS CTEPEOMETPUN: TOUKA,
npsiMast, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxeHust Ha pUCYHKAX:
n300paKeHUs INIOCKOCTEH, apaIeIbHbIX
HpsSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[TonsaTus: nepecekarouuecs MIOCKOCTH,
nepeceKarImecs npsamasi U mioCKOCTh

IlonsaTus: nepeCeKaroImurecs ImI0CKOCTH,
IepeceKaromuecs npsamasa u mJIOCKOCTb

3HAKOMCTBO C MHOI'OI'paHHHUKaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHBIX YCPTCIKAX

HauanpHbIe cBeeHus 0 KyOe U mupamue,
uX pa3BépTKU U Mozenu. CeueHns
MHOTOI'PAaHHHUKOB

HavanbHble cBeieHus o Kyoe u nupamu/e,
ux pa3BeépTKu U Mozenu. CedeHus
MHOTOI'PAaHHHUKOB

TToustie 00 akCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX




INousTHE 00 aKCMOMATHUYECKOM

8 MOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsaTHe 06 akCHOMATHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUH U CIEACTBHS U3 HUX
[TonsTHe 06 akcMOMaTUYECKOM

10 MOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
B3aumHoOe pacnonoxeHue NpsiMbIx B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS,
napajuleJIbHbIE U CKPEIMBAIOIINECS
npsiMbIe
[TapanesnbHOCTb NPAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIEIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
PSIMBIX
[TapanienbHOCTh NPSIMBIX U IVIOCKOCTEN B

13 npoctpaHcTie: [lapamienbHOCTh IPSAMON 1
IUIOCKOCTH

14 VYTIibl ¢ cOHanpaBiIE€HHBIMUA CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapaynensHOCTH IIIOCKOCTEN:
napajuleJIbHbIE III0OCKOCTH

18 CBolicTBa napauiesIbHbIX IIIOCKOCTEH

19 [Ipocreiinme npocTpaHCTBEHHbIE (PUTYPBI

Ha TUIOCKOCTH: TeTpa’dap, KyoO,




napaiCICIInIIC

20 [TocTpoenue ceuenunit

21 [TocTpoenue ceueHni
KoHnTtponbHas padora o teme "[Ipsmbie u

22 IJIOCKOCTH B MPOCTPAHCTBE.
[TapanmienpHOCTb MPSMBIX U IIJIOCKOCTER"
[leprieHAMKYASPHOCTH NPAMOUN 1

23 IUIOCKOCTH: NIEPIICHANKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsimMble mapasnienbHbIe U
NEePIEHIUKYIIIPHBIE K MIIOCKOCTH

75 [IpsimMble napaiienbHble U
NEPIEHUKYJIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Tpu3sHak neprneHuKyJIIPHOCTU IPSIMON U
IUIOCKOCTH

73 Teopema 0 mpsMON NEPICHANKYISIPHON
IUIOCKOCTH

29 Teopema o npsiMO NTEPIIEHAUKYIIIPHOU
IUIOCKOCTH

30 Teopema 0 npsiMOM NTEpIIEHAUKYIIAPHON
IUIOCKOCTH
[lepnieniuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 TUIOCKOCTH

32 [IepnieHUKYIISp M HAKIIOHHBIE: PACCTOSTHUE




OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TIJIOCKOCTH

[lepnienaAuKYJsAp ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 TUIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY 1
IPSIMOM U INIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEWHBIA Yol |
JIBYTPaHHOT'O yIJia

37 JIByrpaHHbI{ yroJi, TMHEUHBIA YTroJI |
JIBYTPaHHOT'O yIJia
[lepneHquKyISIPHOCTD MJIOCKOCTEM:

38 IIPU3HAK NEPIIEHINKYJISIPHOCTH JIBYX 1
IJIOCKOCTEN
[lepnieH UKy IAPHOCTD MJIOCKOCTEM:

39 IpU3HAK NEPIIEHINKYISIPHOCTHU ABYX 1
IJIOCKOCTEN
IleprieH UKy IAPHOCTD MIJIOCKOCTEM:

40 IIPU3HAK MEPIIEHIUKYIIIPHOCTH IBYX 1
IJIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 1

42 Teopema o TpEX neprneHANKYIAPax 1

43 Teopema o TpEx mepHEHANKYIISIPax 1

44 KonTponsHas padora no remam 1




"IlepnieHAUKYIAPHOCTD MPSIMBIX U
mIockocTe" U "Y bl MeXIy NPSIMBbIMU U
miockocTsmMu'"”

45

ITonsarue MHOI'OrpaHHHMKa, OCHOBHBIC
OJICMCHTEI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHUKU pa3BépTI<a
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas npu3mMa; rpaHu U
OCHOBAHMS IIPU3MBI; IIpsIMasi ¥ HAKJIOHHAs
pU3MbL; OOKOBasI U MOJIHAS! IOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, IpsAMOYTrOJIbHbII
napajuIeIICIuIIe] U €T0 CBOMCTBA

48

[Iupamupa: n-yronapHast nupaMuia, rpaHy 1
OCHOBaHHUE MUPaMUbl; OOKOBas U MOTHAS
ITOBEPXHOCTh NMUPAMUJIBI; IPABUIIBHAS U
yCeUu€HHAas nupaMuia

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; MPAaBUIIbHAS
npu3Ma U NpaBUIbHAas MHPaMU/Ia;
npaBUIbHAs TPEYrojbHAas MUPaMUAA U
NpPaBUIBbHBIN TETpa’Ip; KyO

50

HpeI[CTaBJ'IeHI/Ie O ITIPAaBUJIBHBIX
MHOT'OI'paHHHKAaX: OKTasaAp, A0ACKaA AP U
HKOCasJap.

51

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSIMOM, TUIOCKOCTH.
DJIEeMEHThl CAMMETPUH B TUpaMUax,




MnapaiClIcImIcaax, mpaBUJIbHBIX

MHOTOTpaHHHUKaX
5) Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: 1
pé6pa, TuaroHaiu, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U TTOJHOM
53 MOBEPXHOCTHU MPSIMOU TPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSIMOU TIPU3MBI
[Tnomans O0KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIBLHOU MUPAMHU/IBI, 1
TeopeMa O TUIOoIaau OOKOBOM TTOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 Kontponbhas pabota mo Teme 1
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1
57 O6bEM upamMu/Ibl 1
58 O0bEM nupamMuIpl 1
59 O0BEM TUpaMUIbI 1
60 O0BEM TUpaMuIBI 1
61 O06BEM IPU3MBI 1
62 O06BEM IPU3MBI 1
63 O06BEM npu3MbI 1
64 KoHnTtponbHas padora mo teme "O0bEMbI 1
MHOTOI'PAaHHHUKOB"
[ToBTOpeHue, 00001IeHNEe cucTeMaTH3alus
65 3HaHui. [locTpoeHne ceuenuii B 1

MHOI'OI'PAaHHHUKE




66

[ToBTOpEeHHE, 0600IICHNE CUCTEMATU3AIIHS
3HaHUU. BeIUunClIeHNE pacCTOSHUN: MEXKITY
JBYMs TOYKaMH, OT TOUKH JI0 MIPSMOii, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU

67

Wrorosas koHTposibHas paboTa

68

[ToBTOpEeHUE, 0600IIEHNE CUCTEeMATU3AIIHS
3HaHUU. BeuncieHne yrioB: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY
IPSIMOM M TJIOCKOCTBIO, IBYTPaHHbIX
YTJIOB, YTJIOB MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB ITO
[NPOTPAMME

68




11 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

Cdepa u map: ueHTp, paauyc, 11amMeTp;
TUIOIAb MOBEPXHOCTHU Cephl

B3anmuoe pacnonoxxenue cdepsl 1
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; miomaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus napa

HI/IJ’II/IH,Z[pI/I‘IeCKaﬂ HOBerHOCTB,
oOpa3zyromue NUIUHIPHIECKON
MTOBEPXHOCTH, OCh IIWIHHIPHIECKOMN
MTOBEPXHOCTH

Hununnap: ocHoBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IUIoIIa b OOKOBOM M IOJHOM
IMOBEPXHOCTH

N300pakeHre MWIMHAPA HA TUIOCKOCTH.
PazsépTka nununapa. Ceuenus

IATUHAPA (TIOCKOCTHIO, TApaJIIETbHOM
WM TIEPTIICHIUKYJISIPHOM OCH IFJTMHAPA)

Konnueckasi moBepXHOCTb, 00pa3yomme
KOHHUYECKOU MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHoBaHue 1 BepuinHa,

8 oOpasytomas 1 0Ch; TUIOMAasL OOKOBOU U
MTOJIHOW MTOBEPXHOCTH
VY ceu€HHbIN KOHYyC: 00pa3yromue u

9 BBICOTA; OCHOBAaHUSI U OOKOBas
MMOBEPXHOCTH
N300paxeHne KOHyca Ha TUIOCKOCTH.
Pa3BépTka konyca. Ceuenust KoHyca

10 (TUIOCKOCTHI0, MapasuIeIbHON
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOIAIICH
yepe3 BEpIIMHY)

1 KoMmOuHanus ten BparieHus u
MHOT'OIPaHHUKOB
MHOrorpaHHuK, OIKUCAHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHas B
MHOTOTPaHHHK WU B TEJIO BPAILCHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeEl

14 O06bEM mIMHIpA, KOHYCa

15 O0bEM mapa u wiomaab chepsl
[TonoOHbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIEeHNs MEXy IUIOIAJIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX T

17 KonrtponbHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 Crno’xeHue 1 BHIYUTAaHUE BEKTOPOB




20

YMHOKEHUE BEKTOpa Ha YUCIIO

21

Pasnoxenune BekTopa 1o TpéM
HEKOMIUJIaHApHbIM BekTopaM. [IpaBuio
napaesenumnesa

22

Pemienue 3aga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

23

IIpsimoyronbHas cuctema KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3a1aun B KOOpAUHATaX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEIEHNE BEKTOPOB

25

Brruncnenue yriioB Mexy NpsIMbIMH U
TJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO TPU
pELIeHNU TEOMETPUUECKUX 3a1a4

27

KonTponbaas padota mo Teme "BekTopsl
1 KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpeHue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, ¢pakThl, TEOpEMBbI Kypca
TUTAHUMETPUH

29

[ToBTOpEeHue, 06001IeHNE U
cucremMaTru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

30

[ToBTOpEeHME, 0000IICHUE U
cUcTeEMaTH3allMs 3HaHUH. 3amaun




IIAaHUMCETPHUU U METOABI UX PCIICHUA

[ToBTOpenue, 0600IICHNE U

31 cUCTeMaTH3alus 3HaHUH. 3a1a4uu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHme, 06001IeHNE U

0 cucreMaru3zanus 3HaHuii. OCHOBHBIE i
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBasi KOHTpOJIbHAsA paboTa 1

14 [ToBTOpEHME, 0000IIICHNE U 1

CUCTEMAaTH3aIus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI UIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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