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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmMs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCH.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH TI'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaJbHOTO M HACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLIECCOB PEAbHOIO MHpa, MECTE
IrCOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
IO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKkKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KakKk oOO0ECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE peIIeHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a/7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHMM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ry00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJWMOCTh B T'€OMETPHYECKHX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

o (hOpMHpPOBaHUE MPEACTABICHHUS O TEOMETPUH KaK 4YaCTU MUPOBOM KYJIbTYpPHI

¥ OCO3HaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

o (hOpMHUpPOBAHUE TIPEICTABICHNUS] O MHOTOTPAHHUKAX M TellaxX BPAIllCHUS Kak
O BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

 GopMUpOBaHUE YMEHHUS PACIO3HABATh HAa YEpTEkKaxX, MOJEIAX U B pealbHOM
MHUpPE MHOTOTPaHHHUKH U TeJIa BPAIllCHUS;

e OBJIQJICHUE METOJAaMH pEIIEHUS 3aJad Ha IMOCTPOEHHUS Ha M300paKeHUsAX
IPOCTPAHCTBEHHBIX (DUTYD;

e bOpMUpOBAaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIQJICHHUE AJITOPUTMaMHU PEIICHUS OCHOBHBIX TUIIOB 3aj]a4; (POPMUPOBAHUE
YMEHHS TPOBOAMTH HECIIOXKHBIE JIOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pelIeHus CTEPeOMETPUYECKMX 3aJad M 3aJady C [PAKTHYECKUM
CoJepKaHUEM;



e Pa3BUTHE MHTEIJICKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTENW 0O0ydaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

o hopMupoBaHrEe (PYHKIIMOHATBLHOW TPAMOTHOCTH, PEJIEBAHTHON Tre€OMETpHUU:
yMEHHUE Pacro3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX TMOHSITUH, 0OBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUH
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
ammapar i perieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CpEIHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kmacce, Bcero 3a jaBa rojga oOydeHust - 102 ydeOHBIX uyaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomeTpuu. Touka, nmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble M CKpeluuBaromuecss InpsMble. [lapamienbHOCTs NPSAMBIX WU
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapaJUICJIbHbIE W NEPHNEHIMKYISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PDAHHMKA, BBIITYKIIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: Nn-yronpHas nupamuaa, rpaHd U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAA TPEYrojibHAsA INHPAMHUAA M IPABUIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMHJaX, Napajuleselunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW NUPaMUIbI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue HATUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEJI.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B npocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpocTpaHcTBe. Koopaunatel BekTopa. Ilpocteiimine 3amaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO]1 npu peLIeHUH reOMETPUUECKUX 3azay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenmbl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa SKOJOTHUYECKHX IPoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKON KyJIbTYpOH KaK CpEICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 o0bOyuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BEISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXKIYy MOHATUAMH; (HOPMYITUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIpUHUMATh,  (OPMYIMPOBATH ¥  MPeoOpa30OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIATEIbHBIC, €IWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BEISBJISATh ~ MAaTeMaTHUYeCKHEe  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e ICJIaTh BBIBOJBI C HCIIOIB30BAHUEM 3AaKOHOB JIOTMKH, IEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSITEIIbHO JTI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJIEHUS U BBIBOJbL;

e BEIOMpaATh crnoco® pelieHus y4yeOHOW 3agadyu (CpaBHMBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e UCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJAUTH CAMOCTOSITEIBHO CINTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0OBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YECKOro OOBEKTa, SIBIICHUS,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IPOLIECCAMU;

e CAMOCTOSITENBHO (POPMYIHPOBaTH OOOOLIEHHSI U BBIBOJABI IO PE3yJibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yIbTAaTOB, BBIBOJAOB U 0000ILEHNUH;

e IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLIECCa, a TaKXKE BbBLABUIaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIABIIATH JePUIUTH MHGOPMAIIUMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BBIOMPATh HH()OPMALINIO U3 UICTOYHUKOB Pa3IMYHbIX TUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETHUPOBATH HHGOPMAILUIO Pa3IMYHBIX
BUJOB U (OPM IIPEJICTABICHUS;

e CTPYKTYpUpOBaTh MH(GOPMAILMIO, MPEACTABIATh €€ B pa3iIN4HbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHMBATh HaJEXHOCTD uH(pOpMaLuu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



e BOCTIPUHUMATh ¥ (JOPMYJIMPOBATH CYKICHHUSI B COOTBETCTBUU C YCIOBUSIMHU
U TensIMu OOIIEHUs;, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY
perIeHus 3aa49¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

e B X07I¢ OOCYXXICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMON TEMBI,
IpOOJIEMBI, pelacMou 3aa4r, BHICKA3bIBATh MJICH, HAIICIICHHBIC HA TIOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHUX
YYACTHUKOB JTHAJIOTa, OOHAPY)KMBATh PAa3IM4Me W CXOACTBO IO3HIIHI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TIPEJICTABIISATH PE3y/IbTAThl PEIICHUS 33J1a4M, SKCIICPUMEHTA, UCCIICIOBaAHUS,
NIPOEKTa; CaMOCTOSITEIBHO BHIOMpATh (OpMaT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4ecTBo:

e IOHMMATh M UCIOJIb30BaTh MPEUMYIICCTBA KOMAHIHONH W WHIUBUIAYaIbHOM
paboOThI TNPHU pENICHUH YYEeOHBIX 3ajJlay; NMPUHUMATh IICJIb COBMECTHOM
JEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e yUaCTBOBATh B I'PYIIMOBBIX (opmax padoThl (00CyXkAeHUSI, OOMEH MHEHHM,
«MO3TOBbI€ INTYPMbD» W HHBIC); BBIIOJHATH CBOI YacTb palbOThHl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

3) Vuueepcanvnvlie  pezynamuenvie  Oeticmsus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

e COCTaBIIATH ILJIAH, AITOPUTM PEIICHHS 3a]]a4H, BBIOUPATH CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

e BJIQJICTh HABBIKAMHU  TIO3HABATEIbHOW  pedJeKCHd KakK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCO0aMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa peneHns MaTeMaTHIECKON 3a1a4u;

e IPEJIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBUE peE3yibTaTa LEJIW U YCIOBUSAM, OOBIACHSITH
IIPUYUHBI JOCTHKECHMSI WIM HEAOCTHKECHUS PE3YNbTATOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnieprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHUE MHOTOTPAaHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HaX0XkKJACHUE T€OMETPUUSCKUX BEIIMYMH 10 oOpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCS MPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OChb H
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOaUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHOM MPOOJEMBI, MOJEIUPOBATh peajbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI TMOTYYEHUS TEJ BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IMIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOIMIAAM  TIOBEPXHOCTEW  TeNm  BpalllCHHS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIAASMU MOBEPXHOCTEH U 00BbEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekatb, HHTEPNPETUPOBATH U NPEOOPa30BBIBATH HWH(OOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHbIC
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TE€OpEM, ammapara aareOpsl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKIACHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10 bubnnorexa [JOK
IT .
) pSAMBIE U IJIOCKOCTH B IPOCTPAHCTBE ) 12 1 BuGmorexa LIOK
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneHnmiympHOCTb MPSIMBIX 12 BuGmiorexa [IOK
IJI0CKOCTEM
4 Yrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 bubnuoreka [IOK
5 MHororpaHHuKH 11 1 bubmuorexa [JOK
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubnuorexa [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 bubmuorexa [JOK
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiejioB U TeM uugpoBbie

Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe

padoTsbI padoThI
pecypcsl
Tena Bpaiienus 12 bubnuoteka [JOK
OO6bEMBI TEN 5) 1 bubnuorexa [JOK
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubnuorexa [JOK
I1
OBTOPEHHE, O606H1€HI:I€, 7 1 BuGmorexa LIOK

cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bcero u3yyeHusi | obGpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl

OCHOBHBIE TIOHSITHS CTEPEOMETPHHU: TOUKA,
MpsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.

1 [IpaBuna n3o0paxkeHus: Ha pUCYHKaX: 1 bubnuoreka [IOK
M300pakeHUs TIOCKOCTEH, TapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[MonsITHS: IepeceKaroIInecs MI0CKOCTH

2 P ’ 1 bu6nuoreka IIOK
nepeceKarouecs npsimas ¥ miocKocTh
[TonsiTHs: Mepecekarouuecs MmIoCKOCTH

3 P ’ 1 bu6nuoreka IIOK
nepeceKaromuecs npsmas 1 miocKocTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHUe MHOTOTPAHHUKOB Ha 1 bubmuoreka [JOK
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX
HavaneHbie cBeieHus 0 Kyoe U mupamu/ie,

5 uX pa3BEPTKU U Moenu. CeueHus 1 bubnunoreka [JOK
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,

6 uX pa3BEPTKU U Moenu. CeueHus 1 bubnunoreka [JOK
MHOTOI'PaHHUKOB
[TonsiTne 06 akCHOMaTHYECKOM

7 MIOCTPOEHHH CTEPEOMETPUHN: aKCHOMBI 1 bubnuoreka [IOK

CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTue 00 aKCHOMATUYECKOM

8 IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI bubnuorexa [JOK
CTEPEOMETPHUH H CIEJCTBHUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOCHUH CTEPEOMETPUU: AKCUOMBI bubnuorexa [JOK
CTEPEOMETPHUH U CIECTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
10 IIOCTPOCHHUH CTEPEOMETPHH: AKCUOMBI bubnnorexa [JOK
CTEPEOMETPHUH U CIEJCTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MIPOCTPAHCTBE: MepeceKaroIecs, BuGmorexa LIOK
napajuieIbHbIe U CKPEIIHBAIOIITHECS
MIPSIMBIC
[TapanneabHOCTHh NPSIMBIX U TJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajiebHbIe np;ﬂ\fble B BuGmorexa LIOK
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
13 npoctpanctse: [lapaninenbHOCTh NpIMON 1 bubnmuorexa [JOK
IJI0CKOCTH
14 VYTl ¢ coHanpaBIeHHBIMU CTOPOHAMU bubnunoreka [JOK
15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE bubnunoreka [JOK
16 VYros Mex 1y NpsMbIMU B TPOCTPAHCTBE bubnunoreka [JOK
17 [TapannensHOCTH IIIOCKOCTEN: BuGmorexa LIOK
napasieNnbHble TIOCKOCTH
18 CpolicTBa NapayuIeIbHBIX INIOCKOCTEN bubnuorexa [IOK
19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI bubnuoreka [IOK




Ha IUIOCKOCTH: TETPadip, KyoO,

napajuieJenumne;y

20 [Toctpoenue ceuenmii bubmmoreka [IOK

21 [TocTpoenue ceuenuit bubnuorexa [JOK
KonTpomnsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B MPOCTPAHCTBE. bubnnorexa [JOK
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHIUKyYISIPHOCTD NPAMOU 1

23 IIOCKOCTH: NIEPIICHIUKYIIIPHBIE NIPSMBIC B bubnnorexa [JOK
MPOCTPAHCTBE
IIpsimMbie mapasnaenbHbie U

24 P P Bubmorexa [IOK
MEePIEHIUKYISIPHBIE K TUNTIOCKOCTH
[Ipsimbie mapanienbHbie U

25 bu6mmoreka [IOK
MEPIEHANKYISIPHBIE K INIOCKOCTH
TIpusHak nepneHIuKYIIPHOCTH OPSIMOU U

26 P P YIAP p bu6mmoreka [IOK
TTOCKOCTH
[Ipu3Hak neprneHauKyIIpHOCTH IPSIMOM U

27 P P YIP P bu6mmoreka [JOK
TJIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON

28 P P P YHP bu6mmoreka [JOK
TJIOCKOCTH
Teopema o OpsIMOU NEPIEHANKYIIPHON

29 P P P YP bubnuoreka [JOK
TJIOCKOCTH
Teopema o OpsIMOU NEPIEHANKYIIPHON

30 P P P YP bubnuoreka [JOK
MIJIOCKOCTH
[lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT bubnunoreka [JOK

HpHMOﬁ A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT bubnmoreka [JOK
HPSIMOM 10 IIJIOCKOCTH
[eprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHUE OT bubmmoreka [JOK
HPSIMOM 10 IIJIOCKOCTH
[eprieHAMKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JIO TIOCKOCTH, PACCTOSTHUE OT bubnuorexa [JOK
MPSIMOM 10 MIJIOCKOCTH
VYTIBI B IPOCTPAHCTBE: YOI MEXKITY

35 y Bu6nuoreka [JOK
MPSIMOH U TUTOCKOCTBIO
JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI

36 P yroi 4 bubmmoreka [TOK
JIBYTpaHHOTO yriia
JIByrpaHHbIN yroJj, THHEHHBINA YOI

37 yrp JrotL, 4 Bubauroreka IIOK
JBYTPAHHOTO yIiia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MPU3HAK MEPIEHANKYIIPHOCTH ABYX bubnuoreka [JOK
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIOCKOCTEM:

39 MIPU3HAK NMEPIEHANKYIIPHOCTH ABYX bubmuoreka [JOK
ILUIOCKOCTEN
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:

40 MPU3HAK NEPIEHANKYISIPHOCTH ABYX bubnunoreka [JOK
ILIOCKOCTEN

41 Teopema o Tpéx nmepneHAuKyIApax bubnuoreka [IOK

42 Teopema o Tpéx nmepneHAUKyIApax bubnuorexa [IOK

43 Teopema o Tpéx nmepneHAUKyYIApax bubnuoreka [IOK




44

KonTtponsHast paboTa o Temam
"[lepnieHIUKYISIPHOCTD NPSMBIX U
miockoctel" u "YTIIbl MEXIy OPSIMBIMU U
miockocTaMu"

bu6mmoreka [{OK

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOTOT'PAaHHUKH, pa313épTKa
MHOT'OI'paHHHKa

bubmmoreka [{OK

46

[Ipu3ma: n-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAKIIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

bu6moreka [IOK

47

[Tapamenenunen, TpsIMOYTOJIbHBIN
MapajiesenuIea U ero CBOMCTBa

bu6moreka [IOK

48

[Mupamuna: n-yronbHasi nupamMuaa, TpaHu U
OCHOBaHUE NMHpaMUJIbl; OOKOBas U MOJIHAS
MMOBEPXHOCTh MUPAMMU/IbI; IPABUIIbHAS U
yceuéHHasi mupaMua

bu6mmoreka [IOK

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaAMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MHUpPAMUIA U
MIPaBUWJIbHBIN TETpadIp; KyO

bu6mmoreka [JOK

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOT'PaHHUKAX: OKTadp, NOJICKadIp U
MKOCadIp.

bu6mmoreka [JOK

51

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CUMMCETPUA
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, INJIOCKOCTH.

bu6mmoreka [JOK




ONEMEHTHI CUMMCTpPHUU B IMpaMHax,
mapajuiejcnmIieaax, rnmpaBUJIbHbIX

MHOTOTPaHHUKAX
BrluncieHue 31eMEHTOB MHOTOTPaHHUKOB:
52 . P 1 bubnuoreka [JOK
péOpa, TuaroHasu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOMN
IMOBEPXHOCTH MPSAMOI ITPU3MBI, ILIOIIAIb
53 P . P p 9 a 1 bubmuoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABHIILHON THPAMHUJIBI,
54 P p up a 1 bu6moreka [IOK
TeopeMa O IIONIaJd OOKOBOH TTOBEPXHOCTH
YCEYEHHOM MUPAMMUIbI
KonTtponsHas paboTa o Teme
55 " P P " 1 bu6mmnoreka LIOK
MHoOrorpaHHuKu
56 [TorsTHEe 00 00BEME 1 bu6mmoreka [IOK
57 O06BEM TUpaMu bl 1 bu6mmoreka [JOK
58 O06BEM TUpaMuIbI 1 bu6mmoreka [JOK
59 O06BEM TMpaMuU bl 1 bu6mmoreka [JOK
60 O06BEM TUpaMu bl 1 bu6mmoreka [JOK
61 OO6BEM MTPU3MBI 1 bubnunoreka [JOK
62 O0BEM MTPU3MBI 1 bubnuoreka [JOK
63 OO6BEM MTPU3MBI 1 bubnunoreka [JOK
KonTtponbHas padota o teme "O0bEMBI
64 P P " 1 bubnunorexa [IOK
MHOTOTPaHHUKOB
IToBTOpEHHnE, 0000IIIEHNE CHCTEMATH3AIINS
65 P R t 1 bubnuoreka [JOK

3HaHul. [locTtpoenue ceuenuii B




MHOT'OTI'paHHUKC

66

[ToBTOpEHUE, 0600IICHNE CUCTEeMATH3AIIHS
3HaHUU. BpIYMCIIEHHE PACCTOSHUMN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOM, OT
TOYKH JI0 IJIOCKOCTH, MEKTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU

bubmmoreka [{OK

67

Wrorosas koHTposbHas paboTa

bubmmoreka [{OK

68

[ToBTOpeHue, 0600IIIEHNE CHCTEeMAaTU3aITUs
3HaHUU. BeIYKCIIEHHE YIII0B: MEXIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU, MEXKTY
MPSIMOM U TJIOCKOCTbIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXY IUIOCKOCTSIMU

bu6mmoreka [IOK

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

KounuecTBO YyacoB DJIeKTPOHHBbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabusie | IlpakTuueckue
Bceero U3y4deHusi | oOpazoBaTeSibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: HeHTp, paguyc, THaMeTp;
1 (bep p: IEHIP, PAIMIYC, P> 1 Bubmmorexa [IOK
IJIOMIA/Ib IOBEPXHOCTH Chephl
B3aumnoe pacnonoxenue chepsl u
2 IUIOCKOCTH; KacaTelIbHas MIOCKOCTh K 1 bu6moreka [IOK
chepe; iomaas chepsl
H3o00paxxenue cdepsl, miapa Ha
3 P Qepet, wap 1 Bubmroreka ITOK
mrockocT. CeueHus mapa
HunuHapudeckas TOBEPXHOCTb,
oOpa3yrolue IINHIPUYECKOH
4 pasyIo P . 1 bu6mmoreka [IOK
MMOBEPXHOCTH, OCh IMJIHHAPUICCKOMN
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS ¥ OOKOBas
IIOBEPXHOCTh, 00pa3yroias u och;
5 P ’ Iz Y . ’ 1 bub6nuoreka [IOK
ILIOIIAah OOKOBOM M MOJHOM
MMOBEPXHOCTHU
N3o0paxenne uiIMHApa Ha TII0CKOCTH.
PasBéptka mmnuaapa. Ceuenus
6 P P . 1 bu6mmoreka [JOK
IUIMHIpA (MJI0OCKOCTHIO, TapalIeIbHOM
WJIHM MIEPIEHAUKYISIPHOM OCH IIINHAPA)
KoHunueckas HoBepXHOCTh, 00pa3yroIiue
7 KOHHYECKOM MOBEPXHOCTH, OCh U 1 bu6mmoreka [JOK

BCpHIIMHA KOHMYECKOM MOBEPXHOCTU




Konyc: ocHOBaHue U BepIIMHa,

8 o0pa3yrolas 1 0Ch; IIIOMas> OOKOBOM 1 bubnmoreka [JOK
MOJIHOM TOBEPXHOCTHU
YceuéHHbli KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHMS M OOKOBas bubnuorexa [JOK
MTOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TII0CKOCTBI0, MapalIesIbHOM bubnuorexa [JOK
OCHOBAHHIO, ¥ TUIOCKOCTBIO, TTPOXOISATICH
4yepe3 BEPIINHY)
KoMOuHarms ten BpameHus u

11 P Bu6miorexa [JOK
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cdepa, BucaHHas B bubmuorexa [IOK
MHOTOTPaHHUK WX B TEJIO BpallleHUs
[Tonsitre 06 06bEMe. OCHOBHBIE

13 . . bu6mmoreka [JOK
CBOMCTBa 0OBEMOB TeEI

14 O0bEM IUIMHAPA, KOHYCa bu6mmoreka [JOK

15 O06bEM 11apa 1 wiomaas chepsl bubmuoreka [JOK
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEXTy TLTOIIAASIMU bu6mmoreka [JOK
MOBEPXHOCTEN, 00bEMAaMHU MOJOOHBIX TE
KontponbHas padota o temam "Tema

17 P \ P y bubmuoreka [JOK
Bpamienus" u "OO0beMbl Ten

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubnunoreka [JOK

19 CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB bubnuoreka [IOK




20

YMHOX€EHHE BEKTOpa Ha YUCIIO

bu6mmoreka [{OK

21

Pasnosxenue BexkTopa 1o TpéM
HEKOMIUTaHapHbIM BekTopaMm. [IpaBuio
napajiesenumnesa

bu6mmoreka [{OK

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

bubmmoreka [{OK

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopaumHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

bubmmoreka [{OK

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

bu6moreka [IOK

25

Beruncnenue yrioB Mexay OpsIMbIMU U
IIJIOCKOCTAMH

bu6mmoreka [IOK

26

KoopanHaTHO-BEKTOPHBINA METOT IPU
pELIeHUH T€OMETPUUECKUX 3a/1a4

bu6mmoreka [IOK

27

KonTtponpHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

bu6mmoreka [JOK

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHuin. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

bubnuoreka [JOK

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

bu6mmoreka [JOK

30

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun

bu6mmoreka [JOK




IIAaHUMETPUHN U MCTOAbI UX PCIICHUA

[ToBTOpEHue, 0600IICHNE U

31 cUCTeMaTHu3alus 3HaHUH. 3a1aun 1 bubnuorexa [JOK
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUE, 0000IICHNE U
cucremaru3anws 3HaHuiH. OCHOBHBIE

32 1 bubmmoreka [{OK
¢burypsl, GakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 Hrorosas koHTpOJIbHAS paboTa 1 bubmmoreka [JOK
IToBTOpEenue, 0000IIEHIE U

34 p HI . 1 bu6moreka [IOK
CUCTeMAaTH3aIis 3HAHUH

OBIIEE KOJIJMYECTBO YACOB I1O 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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