MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MuHucTepcTBO 00pa30BaHusi, HAYKH U MOJIOAeKHOM nmoauTuku Pecny0ankn Komu
Ynpagsienue o0pazoBaHus A/AMUHUCTPALUN MYHUIMIIAJIbHOI0 00pa30BaHus

ropoackoro okpyra "CoIKTbIBKAp"

MAQY "COLI Ne 22"" r. CpIkTHIBKapa'

PACCMOTPEHO YTBEPXIEHO
[Ienarornueckuii COBET Jupekrop
[Tporoxon Ne23 ot «07» 08 Enaruna B.A.
2023 . [Tpuka3 Ne376 ot «10» 08
2023 r.
MYHVlLlVlﬂAﬂbHOE MoanucaHo yndposoi
ABTOHOMHOE noanmcbio: MYHULIMMANBHOE
OBLLUEOBPA30OBATEJIbH ABTOHOMHOE
OE YUYPEXJEHVE OBLLEOBPA3OBATEILHOE

YYPEXIEHWE "CPEAHAA

PABOI'IAH HPOFPAMMA BCBPLE%SE?’A:SOBATEHI)H OBLLEOBPA3OBATE/IbHAA

LIKOJA Ne22 UMEHW TEOPTUA
AA LWKOJTA N222 MMEHW OVMMUTPOBA" I. CbIKTbIBKAPA

v [lara: 2023.09.04 10:13:12
(|D 480535) FEOPTVA AMMUTPOBA" A% & 4101311

I'. CbIKTbIBKAPA

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooyuatroruxest 10-11 kinaccoB

CroiktbiBKap 2023



MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanust mporpaMMbl 00eClieYuBaET OBJIAICHUE KIFOYEBBIMU KOMIIETCHITUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JIPYTUX YUEOHBIX AUCIUIUIMH. Pa3BuTHE y 00yUaromumxcs
MPABWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTUYECKOW HAYKOM SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1IEeCTBE.

['eomeTtpust sBisieTCsl OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPABIEHHOCTH, TAK U TYMaHUTaAPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHATUMHBIX OCHOB TEOMETPUH U TTOCTPOCHUU IETTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3zoBanus  JedcTBUTENbHOCTH. OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yUeOHOM U TPYAOBOM IESITENbHOCTH, SBIISIECTCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayeCcTB, IMOATOMY aKTyajbHa 3ajaaya
dopMupoBaHus |y OOydYarOImIMXCS  MPOCTPAHCTBEHHOTO  MBINIICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyuarouxcs yepe3 obecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M  JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIELIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TMpeIHa3HayeHa Jis
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBSI3aHHBIE CO
cenuUKO reOMETpUU U HEOOXOAUMBIE JJIs KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, OHH NMEIOT BO3MOXKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOOoKO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmKeHre Lelau OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS PELICHHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYpPbl U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOUIUM MHPOM;

e (opMHpoBaHHE MTPEICTABICHHUS O MHOTOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJla BpalleHMS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIIOB  3aJady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUN, KPUTUUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (yHKIMOHATEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYECHUU
IPYruX  y4eOHbIX  TMPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus MPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATh U OLICHUBATH IMOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUM B HAYaJIE €r0 U3YUYEHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHUA, U OINpPEAENEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NPOTEKAaHUE NHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUNA Yy
YYAIIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4y HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a NPOBOJUTCS C OMNOPOM Ha HAMISIHOCTH, a
OlepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICYEHUS OT HATJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 roaM 00y4YeHus
Ha yPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJTIOJIEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN OOYydarolUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a aBa roga ooy4enus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTEpEeOMETpUU. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapAIJIENbHBIE INTIOCKOCTH; CBOMCTBA MAPAIIIEIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHash MUpaMHIa M TPaBWIbHbBIN
terpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
noaeka’ap u ukocarap. CedueHus: Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU. DJIEMEHTh CAMMETPHUH B MUPaMUIaX, HapaJUIeIEnuIe1ax, MPaBUIbHbIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTU M TMOBEPXHOCTH NPABWIBHOW MHPaMUJIBI, TEOpeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3zyroliue LUINHAPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEPXHOCTU. LlWnMHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILMHA KOHUYECKOW MOBepXHOCTH. KOHyC: OCHOBaHUE U BeplUIMHA, 00pa3yroas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQephl.
B3aumnoe pacrnosioxkeHue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalsipHOE NPOU3BEIECHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHHS MPOrpaMMbl ydeOHOTO MNpeaMera
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUMH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTIaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJOTHUSX, cpepax
DKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIaa B MOCTPOCHHUE YCTOMUMUBOrO OyAyILETrO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTHIbIXa, peryJisgpHas pu3znyeckasi akTUBHOCTh); (PU3UUYECKOT'O COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBbIBATh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa JKOJOTHYECKHUX IMPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTeMaTHYeCKOHW KyJIbTypOH KakK CpPEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  NpUuMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBJISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (OPMYIUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, C€AWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e Ji€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BBIOMpaTh cmoco0 pemieHUs y4eOHOHM 3aaauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIBIITH Ae(PUIMTHI HH(DOPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSTEIIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHUH YYeOHBIX 3ajlay; MPUHHUMATh 1EeJb COBMECTHOU
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmasus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHusT MaTEeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yroj, rpaHd ABYTPAaHHOrO Yyrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajlieIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHJ
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKH JO TNpsIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IpUMEHEHUEM (HOPMYIT; BEIUUCISITH COOTHOLICHHS MEXTy TUIOIIA MU
HOBEPXHOCTEHN, 00bEMaMU NOJIOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEICTaBICHHYIO0 Ha YepTeKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIC TOHATHS B MPOIECCE IMOUCKA pPEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; c(heprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIApPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BIIMCaHHAS] B MHOTOTPAHHUK WITH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BrITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METOBI ITPU PELIEHUHN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBAaTh pEaJbHBIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, armapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmblI Bcero Kontpoausie | Ipaxtireckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
1 BBenenmne B crepeoMeTpuio 10
5 IIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 HepHeHZ[I/IIiyJIFIpHOCTL NPSMBIX U 12
IUIOCKOCTEH
4 VYrubl MeXAY IPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 1
7 [ToBTOpEHME: CEUeHMs], pACCTOSTHUS U YTJIIbI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugpoBbie
Ne ni/mt P Kourpoasnbie | Ipakruueckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Tena Bpamenus 12
OO6bEMBI TEN 5
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000MIIECHNE, 7 1
cucTeMaTHU3alys 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero KonTpoabu IIpakTuyeckue 06pPaI0BATEIHLHBIC
ble paboThI padoThI pecypenr
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, IJI0CKOCTh, IpocTpaHcTBO. [IpaBuiia
1 n300pakeHNs Ha PUCYHKAX: H300paKeHHUs 1
IJIOCKOCTEH, MapaljiesIbHbIX IPSIMBIX (OTPE3KOB),
CepelIuHbI OTpEe3Ka
5 [TonsTHs: mepeceKkarouecs MIOCKOCTH, 1
nepeceKaroImecs npsimasi ¥ miIocKocTh
3 [lonsATHs: nepecekaronecs MIOCKOCTH, 1
nepeceKarommecs npsmas ¥ miockocTb
3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHue
4 MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX 1
yepTexax
5 HauanbHble cBefieHUs 0 KyOe U upaMue, ux 1
pa3BEpTKU U Moaenn. CedeHns MHOTOIPaHHUKOB
6 HavaneHbie cBeieHus 0 KyOe U nmupamujie, ux 1
pa3BépTKU U Moaeau. CedeHnsi MHOTOTPAHHUKOB
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU
7 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U 1

CICACTBUSA N3 HUX




[TonsTre 06 aKCMOMaTUYECKOM IIOCTPOEHUU

8 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX
[TonsiTve 06 aKCMOMATUYECKOM IMTOCTPOCHUH

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX
[TonsiTve 06 aKCMOMATUYECKOM IMTOCTPOCHUH

10 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U
CICJCTBUS U3 HUX
B3aunmHoe pacnionokeHue npsiMbIX B

11 MPOCTPAHCTBE: NEPECEKAIOIIMECS, NTapaUICIbHbIE
Y CKPEUIMBAIOIINECS MPSIMbIC
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B

12 MIPOCTPAHCTBE: MapasuIeIbHbIC IPSIMBIC B
MIPOCTPAHCTBE; MAPaAUICIIBHOCTD TPEX MPSMBIX
[TapannenbHOCTh IPSIMBIX U TJIOCKOCTEN B

13 npoctpanctie: [lapannenbHOCTh NpsMON U
IUIOCKOCTH

14 VYTIbl ¢ COHANpPaBI€HHBIMU CTOPOHAMU

15 Yroa Mexay NpsIMBIMHU B ITPOCTPAHCTBE

16 VYron Mexay npsIMbIMU B TPOCTPAHCTBE

17 [TapannenbHOCTh IOCKOCTEN: MapaieIbHbIE
IUIOCKOCTH

18 CaolicTBa mapajuieIbHbIX IOCKOCTEHN

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
TJIOCKOCTH: TETPadap, KyO, mapaienenurne]y

20 Iloctpoenue ceuennii




21

[Toctpoenue ceuenui

KonTponbras pabota mo Teme "lIpsimbie u

22 IJIOCKOCTH B IIpocTpaHcTBe. [lapamnenbHocTh
MPSIMBIX U IIJIOCKOCTEN"

93 [lepneHIUKYISAPHOCTD NPSAMOU U MJIOCKOCTH:
NIEPIEHIUKYJISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U NEPIEHIUKYJIIPHBIE K
IJIOCKOCTH

o5 [Ipsimble napasuieabHbIe U NEPIIEHINKYJIIPHBIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

97 [Ipu3HaK nepneHuKyISIPHOCTH IPSIMON U
IJIOCKOCTH

28 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU
IJIOCKOCTH

29 Teopema o npsiMO NTEpIIEH AUKYIIIPHON
IJIOCKOCTH

30 Teopema o npsiMO NEpIIEHUKYIIPHON
IJI0CKOCTH
[lepnieHIUKyISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT

31 TOYKH J10 TJIOCKOCTHU, PACCTOSIHUE OT MPSMOM 110
MJI0CKOCTH
IlepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

32 TOYKH J10 TUNIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 110

IIIIOCKOCTH




[lepnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

33 TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT

34 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YIoJa MEXAY IPSIMON U
IIJIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBIN YToJl ABYTPAHHOTO
yriaa

37 JIByrpaHHbIN yroJ, JMHEHHBINA yroJl ABYTPAHHOTO
yriaa

38 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK
MIEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [lepneHMKyIAPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH

40 IlepneHIMKYISAPHOCTD IJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IUIOCKOCTEH

41 TeopeMa 0 TpEX NEpPHEHAUKYIIAPAX

42 Teopema o Tpéx nepneHAUKyIsIpax

43 TeopeMa 0 TpEX NEpHEHAUKYIIAPAX
KonrtponsHas paboTta no remMmam

44 "[lepneHANKYIAPHOCTD NMPSAMBIX U INIOCKOCTEH" U
"YTIBl MEXAY NPSIMBIMU U INIOCKOCTAMHU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOTOTPaHHHKA, BBITYKJIbIE 1 HEBBITYKIIbIE

MHOT'OT'paHHUKU; pa3BépTKa MHOT'OIpaHHUKaA




46

IIpu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMS
IIPU3MBI; NIpsIMast U HAKJIOHHAs IPU3MbI; OOKOBast
U IIOJIHASL IOBEPXHOCTH IIPU3MBI

47

[Tapamtenenunen, NpsMOyIrOJIbHbBIN
napajuleJIenuIe] 1 ero CBOMCTBa

48

IInpamupa: N-yrojabHas NUpaMUIa, TPaHU U
OCHOBaHHWE MMMPaMH/IbL; OOKOBAs U MOJTHAS
[IOBEPXHOCTh IUPAMU/IbI; IPaBUJIbHASA U
yCeu€HHas upaMuIa

49

[IpaBuIbHBIE MHOTOI'PAaHHMKU: ITOHATHE
IIPAaBUJILHOIO MHOTOI'PAHHMKA; IIPaBUJIbHAS
IIpu3Ma U NPaBUIbHAS IMPAMHUJIA; TPABUJIbHAS
TpeyroyibHas NupamMua v MpaBUIbHBIN TETPAdID;

KyO

50

HpeI[CTaBJIGHI/IC O IMpaBUJIbHBIX MHOI'OI'paHHUKAX!
OKTa’JIp, TOJICKadIp U UKOCAIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, TPSMOM, TNIOCKOCTH.
DneMeHThl CUMMETPUU B IUpaMuax,
napajuiejenuIeax, NpaBuiIbHbIX
MHOT'OTPaHHUKAX

52

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa,
AuaroHaiu, yIbl

53

[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
IIOBEPXHOCTHU MPSMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOI1 MOBEPXHOCTH
MIPSAMOM TPU3MBI




[Tnouianb 60KOBOM MOBEPXHOCTH U IIOBEPXHOCTH

54 MPaBUIILHON TUPAMUJIBI, TEOpEMa O TUIOIIAIH 1
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpaMUIbI

55 KonrponsHas pabora no Teme "MHOrorpaHHUKA" 1

56 [Tonsitue 06 06bEMe 1

57 O06BEM TUpaMuIBI 1

58 O0BEM nupamMubl 1

59 O06BEM TUpaMuIBI 1

60 O0BEM nupamMuIbI 1

61 OO0BEM TTPU3MBI 1

62 O06BbEM TPU3MBI 1

63 OO0BEM TTPU3MBI 1

64 KonTponbhas pabota no teme "O0bEMBI 1
MHOTOTpaHHUKOB"

65 [ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3 AN 1
3HaHui. [locTpoenne ceueHnii B MHOTOIrpaHHUKE
[ToBTOpenue, 0600IIEeHNE CUCTEMATH3AITUS

66 3HaHUU. BeuKclIeHnEe PaCCTOAHUM: MEXAY ABYyMS 1
TOYKaMH, OT TOUKH JIO MPSMOI1, OT TOUKH 10
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU

67 Wrorosas koHTpoJsibHAs paboTa 1
[ToBTOpeHME, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. Beraucienne yrioB: Mexay

68 CKPEUIHBAOIIUMHUCS MPSIMBIMH, MEXY IPSIMOH 1 1

IIJIOCKOCTBIO, JIBYTPAHHBIX YTJIOB, YIJIOB MEXY
IIJIOCKOCTSIMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudgposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Cdepa u map: LeHTp, paanyc, TuaMeTp; IIOLIab 1
MIOBEPXHOCTH Cephl
5 Bsaumnoe pacrnonoxenue chepbl U IITOCKOCTH; 1
KacaTeJbHas IJI0CKOCTh K cdepe; miomaab chepsl
3 N3obpakenue cepsl, mapa Ha IIOCKOCTH. 1
CeueHnus mapa
Hunuaapuyeckast IOBEPXHOCTb, 00pa3yIoLIe
4 HWIMHAPUYECKON TOBEPXHOCTH, OCh 1
LWIMHJIPUYECKON TOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBast MOBEPXHOCTb,
5 00pa3yrolasi ¥ OCh; IJIOMIAs OOKOBOU M IMOJTHOM 1
MOBEPXHOCTHU
N300pakeHne MuIMHApa Ha TIIOCKOCTH. Pa3BépTka
6 munHapa. CeueHus NUIMHAPA (TIOCKOCTHIO, 1
napauleIbHOM WM MEePHEeHIUKYIISIPHON ocH
HUATTUHIPA)
Konnueckast moBepxHoCTh, 00pasyromue
7 KOHUYECKON ITOBEPXHOCTH, OCh U BEPIINHA 1
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHoBaHue 1 BepiInHa, 00pa3yrolias u och; 1

TUIO0MIA/1b OOKOBOM M MOTHON OBEPXHOCTH




Yceu€HHBIN KOHYC: 00pa3yoIIne U BhICOTA;

o OCHOBaHUs U OOKOBasi IOBEPXHOCTh
N3o0paxenue koHyca Ha MIIOCKOCTH. Pa3BépTka

10 KoHyca. CeueHust KOHyca (IIJIOCKOCTBIO,
napauIeIbHOW OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOJSIICH Yepe3 BEPIIUHY)

11 KoM0unanus ten BpaleHus: 1 MHOTOIpaHHUKOB

12 MHororpaHHHK, OMUCaHHBIN 0K0JI0 chepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK UJIU B TEJIO BPAIICHUS

13 [Tonsitue 06 00béMe. OCHOBHBIEC CBOHCTBA 00BEMOB
Ten

14 O06BEM IUIMHApa, KOHYCa

15 O06béM 1mapa U mIomaab chepol
[Tono6urie Tena B mpoctpancTBe. COOTHOLIECHUS

16 MEX]Ty TUTOIIASIMU TIOBEPXHOCTEH, 00bEMaMu
MOJIOOHBIX TeN

17 KontponbHas padota no temam "Tena Bpamienus" u
"O6bemsl Ten"

18 BekTop Ha MITOCKOCTH U B IIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO

21 PasnosxeHne BekTOpa 1Mo TPEM HEKOMITJIaHAPHBIM
BekTopam. [IpaBumito mapamienenumena

99 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHUEM

IIpaBUJI IEUCTBUH C BEKTOPaAMHU
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[IpssmoyronpHas cucreMa KOOpAUHAT B

npoctpanctBe. Koopaunatel BekTopa. [Ipocreiimime

3aJ/la4M B KOOpAWHATaXx

24

VYrox mexny Bekropamu. CKalsipHOE TPOU3BEACHHE

BEKTOPOB

25

Brruucnenue yrioB Mex1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN
reOMEeTPUUECKUX 3a7a4

27

KoHTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B MPOCTpaHCTBE"

28

IToBTOpenue, 00001mEeHNE U CHCTEMAaTH3aIHs
3Hanuil. OCHOBHBIE (DUTYPBHI, (HAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

29

IToBTOpenue, 00001mEeHNE U CHCTEMAaTH3aIHs
3HaHU. OCHOBHBIE QUTYPBI, PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUU

30

[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUH. 3a/1a4 TUITAHUMETPUU U METOIbI UX
peteHus

31

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HAHUH. 3a/1a4 TUTAHUMETPUU U METOIbI UX
peleHus

32

[ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS
3HaHui. OCHOBHBIE (PUTYPBI, (HAKTHI, TEOPEMBI
Kypca CTEpEOMETpUN

33

Hroropas KOHTpPOJIbHAA pa60Ta
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[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus, 10 xknacc/ Mep3msik A.I'., Homupockuii JI.A.,
[Tononckuit B.b., Axup M.C.; noxa penakiueit [logonsckoro B.E., O0miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®Dy»; AktinonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

* Maremaruka. ['eometpus, 11 knace/ Mepamsik A.T'., Homuposckuit JI.A.,
[Tononckuii B.b., Axup M.C.; nox penakiueii [Togonsckoro B.E., O6mecTBo ¢
OTPAHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA -

['PA®»; Axunonepnoe odmectso «M3natensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

I'eomertpus. 10 kmacc. Metonuueckoe nocodue. ba3oBbiit ypoBeHb - byliko
E.B., Mep3msix A.I'. u np.

['eomerpus. 11 knacc. Meroguueckoe nocooue. bazoBblii ypoBeHb - bylko

E.B., Mep3msx A.I'. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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