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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCy/AapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro O0IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTUUYECKONH 3HAYMMOCTBIO METAlpEeIMETHBIX |
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX IUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHUYECKOTO MOJIECIIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHUS, TaKk KaK 00€CleYMBacT BO3MOKHOCTh H3YUYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX AesTeNbHOCTH 4YenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHSET pa3Hble BHUAbl y4EOHONM U TPYHOBOM NESITEIBHOCTH,



SBJIICTCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATHMYECKHX TIE€OMETPUYECKHX 3HaHUW U  JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOyJaronuXcsl CpeHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyAHCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenupuKold TEOMETPUHM ¥ HEOOXOAUMBIC [JII JKH3HA B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalIlCHUS
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
W U3y4aTh pa3HbIC SBJIICHHUS OKPYKAIOMIETO MUPa,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAJCHHEC METOJAAMH PEIICHMS 3a/lad Ha MOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

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

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHHEe yMEHHS TPOBOJUTH  HECIOXKHBIE JOKa3aTeJIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yMEHUH, KpUTUYHOCTU MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIHpoBaTh HMX Ha SA3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAHNE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUMN Y
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHETro 00111ero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMsSI paboyell mporpamMmbl, pacnpeleieHHbIM 10 TroaaM oO0ydeHus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NpPEICTaBICHUM OOydaroluXcs, paciuupss u
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydyenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YrOJ, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa o TpEX MEepIEHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpowcrea. I[lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAs TPEYTOJbHAs NUPaAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAax, NapajieNenuneaax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOW IPU3MBL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tena Bpamenust

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

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAIb MMOBEPXHOCTU C]ephl.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

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

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

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



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

IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl Yy4EOHOTO MpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paknanckoe BocnMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIUU 00YUAIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JICSATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYTyIIIETO.

JcTeTHYeCcKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyXIeHU;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM acClieKTaM pa3InyHbIX BUIOB UCKYCCTRBA.

duznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U
OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peannu3oBBIBATH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
0o0JIaCTU OKpYXaloIlle cpelbl, IUIAaHUPOBAHUS TOCTYNIKOB M OILCHKH HX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl.

LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKd Kak c]epbl 4emoBEYECKOW MesATebHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IIMBHIM3ALMH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPEICTBOM IIO3HAHUSA MUPAa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYK) M HUCCIEHOBATEIbCKYIO AESATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OetiCMBUSMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

Bba3oBble JJoruueckue J1eMicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUISCKUX

OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAY TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeNIeICHUs]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIA  TPHU3HAK



KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpaBHEHUS, KpUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOpPMYyJIUpOBaTH U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENbHBIC, €AMHUYHBbIC, YAacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUM (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAWBATh apryMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BBIOMpATh CIoco0 pemeHuss ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBbEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOATENHFHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c nundopmanueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U IS PELICHUs 3a1a4u;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHHKOB  PA3JMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIIHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



2)

CTPYKTYpUpPOBaTh WHGOPMAIUIO, TIPECTABIATH €€ B Pa3IMYHBIX Popmax,
WLTIOCTPUPOBATH IpaPUUECcKH;
OLIEHUBATh Ha/IEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMyYIHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIpUHUMATh H  (OPMYJIHPOBATh CYXKJCHUS B COOTBETCTBHUU C
YCIIOBUSIMHU ¥ LETISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpa)XXaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTax, /IaBaTh IMOSICHEHUS IO
XOJly peIIeHHUs 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN pe3yJIbTaT;

B X0JI¢ OOCY>KIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHaora, OOHAPY)KHWBATh Pa3Inuue W CXOJICTBO IO3WIIHNHA; B
KOPPEeKTHOU GopMe hopMyIHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  PEIICHHUS  3aJa4d,  JKCIECPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W  HCMOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIyaJIbHON pabOoThI MPU pelIeHUH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOHN JESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3ybTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYNIOBBIX (hopmax paboThl (00CyXIeHUS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W UHBIE); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WiIE€HAMH KOMaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BBIOUPATh CIIOCO0 pereHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUA C Y4ETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:



e BIIQJETh HABBIKAMU TI03HABATEIHLHON pedieKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JICMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CcHoco0aMM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca H
pe3yJibTaTa peUIEHUsI MAaTEMaTUYECKOM 3a]1a4H;

e TIPEABUMAECTh TPYIHOCTH, KOTOPBIE MOIYT BO3HHUKHYTb IIPU PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJIU W YCIOBUIM, OOBSICHSITH
MIPUYUHBI JTOCTUKECHUSA WM HENOCTHIKEHHUS PE3YJbTATOB JIESATEIBbHOCTH,
HaxOJUTh OIMHMOKY, IaBaTh OIIEHKY NMPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IJIOCKOCTb.

[IpUMEHATh aKCUOMBI CTEPEOMETPUM M CIEJACTBUS W3 HUX MPU PEIICHUH
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TTOCKOCTEHM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSITUSMU: ABYTPAHHBIM YTroj, TpaHU JBYTPAaHHOTO YIJia,
pedpo JBYrpaHHOIO yIJja; JUHEWHBIM YroJl JIBYTPAHHOIO Yrja; rpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, IPaBUILHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpuU3Ma,
MPSIMOYTOJIBHBIN TTapaJIjIeNIeTHIe 1, Ky0).

KnaccugumuposaTh MHOTOT'PaHHUKH, BBIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, TPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTIUICIbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi JIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOCHUS CEUYECHUH, UCTIONB3YS METOJ CIICIOB.

CTtpouTh CeUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEkKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSASI WU3BECTHHIC AHAIMUTUYECKUE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTUUECKUX 3aJ1ad HAa BBIYMCIICHUE PACCTOSHUNA MEXKAY JIBYMS



TOYKaMH, OT TOYKM JO MOpsIMOMA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSS W3BECTHBIC AHAIUTHUYECKAE METOAbl MpPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 Ha  BBIYUCIEHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCS MPAMBIMHA, MEXKIY NPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruucisate 00bEMBI U TUIOMIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuza) ¢ TOpuMeHeHueM (GOpMyJ; BBIYMCIATH COOTHOLICHHUS MEXIY
TUIOMIASIMU TTOBEPXHOCTEHN, 00BEMaMU MTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHUSMHU: CUMMETPUA B IPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPUH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATh M HHTEPIPETHUPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YEpTekKax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CIIM YCIOBHUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMeHATh MOJyYEHHbIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IIPUMEHATh W3YUYECHHBIE IIOHATUS B IPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4ecKu CcHOpPMYIUPOBAaHHON TMpoOJiIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.

11 KJIACC

OmnepupoBaTh TMOHATHUSAMHU: WIMHIPHYECKAs ITOBEPXHOCTh, 0OO0pa3yromme
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
oOpa3yrolire KOHMYeCKOH TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBaTh Tena BpaieHus (LUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalllEHUSI.

KnaccudunupoBaTs B3auMHOE pacroyioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BHICOTA
CErMEHTa; IIapOBOI CJIOW, OCHOBAHME ILIAPOBOrO CJOs, BBICOTA ILIAPOBOTO CJIOS;
1aPOBOU CEKTOP.



Bbrancnsate 00bEMBI M IUIOMIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAE B MHOTOTPAHHUK WJIM  TEJO
BpalICHUS.

Bb4uchsTe COOTHOLICHUS] MEXIY IUIOMAASIMHU MOBEPXHOCTEH M 00bEMaMu
0TOOHBIX TEJI.

N300paxaTrs u3yyaemble (PUIypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢duryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUA.

W3BnekaTb, HHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  JEUCTBUSA CIIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIO, OOBACHITh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIOT.

[IpuMeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJN MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPaMH, CKaJsIpHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPINUHAT.

[TpumensTe reomeTpuueckue (HaKTbl i1 PEUICHUs] CTePEeOMETPUUECKUX
3a/1a4, IPEANOJIaraolinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewate mpocreiiine reoMeTpUYeCcKUE 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUH U
HAX0XKJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WiH alropuT™Mam, MpUMEHsIs
M3BECTHBIE METO/IbI P PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IpumeHsATs mpocTEHIIME MPOrpaMMHBIE  CPEACTBA M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMeHATh MOMyYEHHBIE 3HAHWUA HA MPAKTHUKE: AHAIMU3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PECATBHBIC
CUTyallud Ha $A3bIKE TIEOMETPUM, MUCCIEAOBATh IMIOCTPOCHHBIE MOJEINU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Tena Bpamenus 12
OOBEMEBI TN 5
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
[ToBTOpeHue, 06001EeHNE, 7 1
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KounuectBo yacos JJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KountpoabHbie A p
n/n Beero U3YYeHUS o0pa3oBaTejibHbIE
padoThI
pecypchbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsimMasi, MI0CKOCTh, IpocTpaHcTBO. [IpaBuia
1 1300pa’keHNs Ha PUCYHKAX: U300paxeHus 1 05.09.2023
TJIOCKOCTEH, MapaiieIbHbIX MPSIMBIX
(0Tpe3koB), cepeIuHbI OTpE3Ka




IlonsTus: MEepeCCKaromurecs mIoCKOCTH,
InepeCCKarIurecCs npsamMas U ImiI0CKOCTb

08.09.2023

bubnunorexa LIOK
https://m.edso0.ru/863f8b56

IlonsTus: MEepeCCKarommecs mI0CKOCTH,
IepeceKarommecs npsaMas 1 rmjiI0CKOCTb

3HaAKOMCTBO C MHOTI'OI'paHHHUKAaMU,
I/I306pa)KeHI/IC MHOT'OI'PaHHHKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEKAX

HavaneHbie cBeieHNs 0 KyOe U mupamu/e,
uX pa3BépTku u Moaenu. CeyeHus
MHOTOTPaHHUKOB

12.09.2023

15.09.2023

19.09.2023

bubnunoreka LIOK
https://m.edsoo.ru/863f8b56

HauanpHble cBeieHUs 0 KyOe U mupamu/e,
ux pa3BEépTku U Mojenu. CeueHus
MHOT'OI'PAHHUKOB

22.09.2023

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOESHUU

CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IMMOCTPOCHUU

CTCPCOMCTPHUU: aAKCUOMBI CTCPCOMECTPUN U
CICACTBUSA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUU

CTCPCOMCTPHUU: aAKCUOMBI CTCPCOMECTPUN U
CICACTBUA N3 HUX

26.09.2023

29.09.2023

03.10.2023

bubnmorexa LIOK
https://m.edso00.ru/863f8b56

10

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU

CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA U3 HUX

06.10.2023

11

[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaJIENbHOCTh TPEX

13.10.2023



https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f8b56

MIPSIMBIX

HapaJ'IJ'IeJ'IBHOCTB IMPpAMBIX U IUIOCKOCTEH B

12 npoctpanctse: [lapanienbHOCTh NPsAMOil U 17.10.2023
TUIOCKOCTH

13 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU 20.10.2023

14 VYroa Mexay npsiMbIMU B IPOCTPAaHCTBE 24.10.2023

15 Yroa Mexay NpsSMbIMU B IPOCTPAHCTBE 27.10.2023

16 [TapannenbHOCTh MIOCKOCTEM: 07.11.2023
napajieIbHbIe TUIOCKOCTH

17 CBoiicTBa napajiebHbIX IIOCKOCTEN 10.11.2023

18 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYpBI HA 14.11.2023
IUIOCKOCTH: TETPas3p, KyO, napasiesenumne
B3anMHOe pacnionoxeHue npsMbIx B

19 MIPOCTPAHCTBE: MEePeCceKarouecs, 10.10.2023
napajuieNIbHbIe M CKPEIINBAIOIIHECS TPSMBbIC

20 ITocTpoenue ceuenmit 17.11.2023

21 ITocTpoenue ceuenmit 21.11.2023
Kontponbnas padota o teme "lIpsimbie u

22 TUTOCKOCTH B TpocTpancTse. [lapannensHocTs 24.11.2023
MPSIMBIX U MJIOCKOCTEN"

93 [leprieHANKYISIPHOCTH MPSIMOM M MIIOCKOCTH: 98.11.2023
NEepIEeHAUKYIISpHBIE MPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble mapanienbHble U 01.12.2023
NEPIEHAUKYISIPHBIE K MIIOCKOCTH

o5 [IpsimMble mapanienbHble U 05.12.2023
MEPIIEHUKYISPHBIE K TNIOCKOCTH

26 [Ipu3HaK nepneHMKyISIPHOCTH MPSIMON U 08.12.2023




IIIIOCKOCTH

[Ipu3Hak neprneHIuKyIsIpHOCTH MPSIMON U

27 12.12.2023
TUIOCKOCTH

28 Teopema o IpsMOM MEePIECHANKYISPHON 15.12.2023
IJI0CKOCTH

29 TeopeMa 0 npsIMOM NEpIEHIUKYIIAPHOU 19.12.2023
TUIOCKOCTH

30 Teopema o npsaMoil nepreHANKYIIPHON 99 12,2023
TUIOCKOCTH
[lepnieHIuKyIsp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE OT 26.12.2023
MPSIMOM 710 TIOCKOCTH
[leprieHAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT 29.12.2023
MPSIMOM 710 TIOCKOCTH
[eprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSTHHE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT 09.01.2024
MPSIMOM A0 MIIOCKOCTH
[leprieHANKYISIp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT 12.01.2024
MPSIMOM A0 MIIOCKOCTH

35 YTkl B IPOCTPAHCTEE: YTOM MEALY MPAMON 16.01.2024  https://m.eds00.ru/863f8b56
U TJIOCKOCTBIO

36 JIByTpaHHBIN YroJI, TUHEHHBIN YroJl 19.01.2024
JBYTPAaHHOTO yTJIa

37 JIByTpaHHBIN yroJl, TMHEHHBIN Yroil 93.01.2024
IBYTPaHHOTO yTJIa

38 IlepneH MKy ISIPHOCTD MJIOCKOCTEMN: MPU3HAK 26.01.2024



https://m.edsoo.ru/863f8b56

MEPIIEHANKYISPHOCTH JBYX IIJIOCKOCTEH

39

40

[lepneH UKy IIPHOCTD IJIOCKOCTEM: TPU3HAK
MEePHEHUKYISIPHOCTU JBYX IJIOCKOCTEH

[leprnieH IUKYISPHOCTD IJIOCKOCTEH: TPU3HAK
MEPIEeHIUKYIISIPHOCTH JBYX IIOCKOCTEH

30.01.2024

02.02.2024

41
42

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

Teopema o Tpéx nepneHAUKYIIpax

06.02.2024
09.02.2024

43

44

45

46

47

Teopema 0 TpEX NEpPHEHANKYISIPAX
KonTponbHas pabota no Temam
"[leprieHIUKYISAPHOCTD NPAMBIX U
wiockocTeil" u "YTIIbl MEXKIYy NPSIMBIMU U
miockocTaMu"

ITonstue MHOI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOTr'OrpaHHuKa

IIpu3ma: N-yrosbHas Npu3Ma; TpaHu U
OCHOBAHUS IIPU3MBL; IPSIMAst U HAKJIOHHAS
pU3MBbI; OOKOBas U MOJIHAS TTOBEPXHOCTh
MIPU3MBI

[Tapamtenenunesn, NpsAMOyTrOJIbHbBIN
NapajuleIeIuIe ] U €ro CBOMCTBA

13.02.2024

16.02.2024

20.02.2024

27.02.2024

01.03.2024

https://m.edso00.ru/863f8b56

48

[Inpamua: N-yrojapHas NUpaMua, TpaHu U
OCHOBaHUE MUpaMUJIbl; OOKOBAs U MOJIHAS
ITOBEPXHOCTh IMUPAMHU/IbI; IPABUIIbHAS U
yCedu€HHas mupamMuaa

05.03.2024

49

HpaBI/IHLHLIe MHOTI'OI'paHHUKHU: ITIOHATUC
IMPaBHUJILHOTO MHOT'OI'PaAaHHHKA; ITpaBUJIbHAA

12.03.2024



https://m.edsoo.ru/863f8b56

Mpu3Ma U MpaBWIbHAS TUPAMUJIA;
MpaBWIbHAS TPEYrojbHAas MUpaMuaa u
MIPaBWIbHBIN TeTpadip; KyO

IIpencrasnenue o MpaBUIBHBIX

50 MHOT'OTPaHHUKAX: OKTadAp, JOJIEKa’dip U 1 15.03.2024
UKOCadIp.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IPSMOM, TUIOCKOCTH.
51 DNeMEeHThl CAMMETPHUH B TUPaMHUIaX, 1 19.03.2024
napajuieNienuIe/1ax, MpaBuIbHBIX
MHOTOTPaHHUKAX
59 BI:I‘II/ICJ'IGHI/IC 3JIEMEHTOB MHOTOTPAHHUKOB: 1 9 03.2024
pEOpa, MuaroHaH, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM
53 HOBerHOSTI/I npsiMOi HpI/I3MLI,VHJ'IOH_IaI[I> 1 02.04.2024
OCHOBaHUM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTHU MPSIMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIBLHOM HI:IpaMI/Iz[H, 1 05.04.2024
TeopeMa O TIoaau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUBI
55 Kontponbnas paboTa mo teme 1 09.04.2024
"MHoOrorpaHHuKu"
56 [Tonsatne 06 00BEMeE 1 12.04.2024  https://m.edsoo.ru/863f8b56
57 O0BEM TUpaMUIBI 1 16.04.2024
58 O06BEM TUpaMuIBI 1 19.04.2024
59 O0BEM TUpaMUIBI 1 23.04.2024
60 O06BEM TUpaMuIBI 1 26.04.2024



https://m.edsoo.ru/863f8b56

61 OO0BEM TTPU3MBI 30.04.2024  https://m.eds00.ru/863f8b56
62 O06BEM IPU3MBI 03.05.2024
63 OO0BEM TTPU3MBI 07.05.2024
64 KonTponbHas pa6”0Ta 1o Teme "OO0bEMBI 1 10.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHu#. [locTtpoeHue ceueHmii B 1 14.05.2024
MHOTOTPaHHHUKE
[ToBTOpenue, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BbIUnciIeHne pacCTOSHUM: MEXTY
66 IBYMsI TOUKaMH, OT TOYKH JI0 TIPSMOIi, OT 1 17.05.2024
TOYKH JI0 TIOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas koHTpoJIbHAsI paboTa 1 21.05.2024
[ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS
3HaHUU. BerucieHne yrioB: Mexay
68 CKPEILMBAIOIINMUCS TPSIMBIMU, MEKIY 1 24.05.2024
MIPSIMOM U TUTOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXKIY TIOCKOCTSIMU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/863f8b56

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, AuameTp;
IUIOINA/b MOBEPXHOCTHU CEpBhI
BsanmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelibHasi TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuyecTBo 4acosB

Bcero

KonTposbHbie
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N300paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[{umHapHYecKas TOBEPXHOCTb,
00pa3yroIme MIHHIPUIECKOM
IMOBEPXHOCTHU, OCb HHHHH}IPI/I‘IGCKOﬁ
[MOBEPXHOCTU

[{winHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 0Ch; MIIOLIA] b
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxenne NUINHAPA HA TIOCKOCTH.
Pa3zBéprka nununapa. CedeHus HUIMHIPA
(MTOCKOCTHI0, MapaIebHON UITH
MEPICHIUKYISIPHON OCH IIIJIUHAPA)
Konnueckast moBepxXHOCTh, 00pa3yroime
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpIINHA,




o0Opa3yroniasi 1 0Ch; IIIOMAAb OOKOBOM 1
TIOJTHOM TTOBEPXHOCTH

Yceu€HHBII KOHYC: 00pa3yroIIne U BhICOTA;

o OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha MIIOCKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASILEN Yepe3 BEPLIUHY)

1 KombOunanus ten BparieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU B
TEJIO BpallleHus

13 [Tonstue 06 06bEéme. OCHOBHBIE CBOWCTBA
00BEMOB TeEN

14 O0béM nMINHIpa, KOHYCa

15 O0BEM mrapa u miomaas chepsl
[TonoGHBIE TENa B IPOCTPAHCTBE.

16 CooTHoIEHNs MEX Ty TUIOIIAISIMU
MOBEpXHOCTEH, 00bEMAaMHU MMOJOOHBIX TET

17 KonrtponsHas padora no remam "Tena
BpaieHus" u "O0beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue 1 BBIYMTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMITJIaHApHBIM BekTopaM. [IpaBuiio

napauicjicnmicaa




22

Pemenune 3amad, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

23

[IpsimoyrosipHas cucreMa KOOpAUHAT B
npocrpancTse. KoopauHatel BEKTOpa.
[Ipocreitmue 3aga4u B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKaisipHOE
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJI0B MEKAY MPAMBIMHA U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a]1a4

27

28

29

KoHTtposbHas padota mo teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

IToBTOpEHME, 0000IICHUE 1
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

[ToBTOpenue, o6obIIEHNE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpenwme, 0600IIEHNE 1
CUCTeMaTH3aIus 3HaHW. 3a1aun
TUTAHUMETPUH U METOJIbI UX PELICHUS

31

[ToBTOpenme, 0600IIEHNE 1
cUcTeEMAaTH3alus 3HaHUN. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




[ToBTOpeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHEIE

32 1
burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Wrorosas KoHTpOJIbHAS paboTa 1
34 [ToBTOpEHHE, 0606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe odiectBo «M3aatensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
[Toypounsle pazpadboTku no reomerpuu, 10-11 kinaccel. CocraBuTeNnb
B.A Sposenko - Mockaa:

BAKO, 2022r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OTKpBITHIH OaHK 3ajaHuil Mo MaremaTuke WWw.fipi.ru
- ®enepanbHbIi HEHTP TECTUPOBAaHUS WWW.rustest.ru

- Perry EI'D https://ege.sdamgia.ru/



