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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHHUS T'€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HAEaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYallUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaiid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00ONacTsIX AeSITeNbHOCTH denoBeka. OpHeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JA€UCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu O0OBEIMHAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM J1€ATEIHLHOCTH,
2



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EITEIIBHOCTH M0 MHOTUM HaMpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  0OeCledYeHWe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUS CHUCTEMAaTHUYECKUX TI'eOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUS 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUu U HEOOXOJIUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO Oosiee
r1yOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIMX 3anad. I[IpuopuTeTHhIMM 3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitoTCS:

e (opmupoBaHue MpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKHUX MOJENSIX, IMO3BOJISIOMIUX OMKMCHIBATH
Y M3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peabHOM MUpPE MHOTOTPAaHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX U TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUSI TMPOBOJIUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJC PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU WM3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJa4, pElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET pElIeHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €T0 UCXOJHOTO COAEPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcs He TOJbKO IO COAEP)KAaTEIbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenefl€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOUYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBamIuecs mnpsaMble. llapainenbHOCTh MNPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIIEHHBIMU CTOPOHAMH; yIrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamuienbHOCTH IJIOCKOCTEM: napajiyieIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenunea; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSMbBIEC MApaUIeNbHbIE W NEPHEHAUKYJSPHbIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yrJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIyppl HAa  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa 0 TpEX MepNeHINKYIIIpax.

MHororpaHHuKH

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKIIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJNEeMEHThl Tpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MNHUPAMHIA; NpaBUJIbHAs TPEYroJibHash MNHUpaMHUAA W TPaBUIIbHBIN
TeTpa’dap; kyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMuAax, NapaieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

BrluncneHne 93J€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Inomans OOKOBOM MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW THPaAMUJIbI,
TeopeMa O IUIomaad yceuéHHou mnupamuiabl. [loHstue o0 o0BéMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOuple Tenma B mpocTpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCT, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[unuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIlMHA, 00pa3yrolast
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOLIAAb MOBEPXHOCTU C]EpBHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKO0JIO cdephl; cdepa, BOUCaHHAS B MHOTOTPAHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactBus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u miomaab chephl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJI.

Ceuenuss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUS
mapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockoctu U B pocTtpaHcTBe. ClioKEeHNE U BEBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. PasznoxkeHue BEKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amady, CBSI3aHHBIX €
MPUMEHEHUEM TIpaBUJl JACUCTBUM ¢ BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. [Ipocreimume 3amaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
BrluncnieHne yrioB MexIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHMCKOTO OOIIECTBa, TMPEACTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W TP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ady, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHoro o0pasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTB); (du3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  NPOPECCUOHAIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP



Oynymelr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMUPOBAHHOCTHIO JKOJIOTHYCCKOH KYJIBTYPHI, ITOHUMAHUEM BIIUSHUS
COIMATbHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aThbHOTO  XapakTepa HSKOJOTHYECKHX Mmpoliem;
OpUCHTAIMel Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWHA i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKawIled cpeapl, IUIAHUPOBAaHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHMMaHHEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYpOW KaK CpEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIISATh TPOCKTHYIO W HCCIICIOBATEIBCKYIO JIEATEIHHOCTH
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIE Pe3yJbTaThl OCBOCHUS IMPOTPaMMbI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vuueepcanvnvle  nosnasamenvuwvle  Oeiicmeus,  obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yualowuxcs (o0ceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBCHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTy MOHATUAMU, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABJIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHBIE;



e BBUBISITH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
OpOTUBOpEYHsl B (paKTax, IAaHHBIX, HAONIONEHUSX U YTBEPKIACHUSX;
npemjiaraTb  KPpUTEPUM UL BBISIBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTHU;

e IPOBOJHUTH CaMOCTOATENIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/JIBI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3afaur (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT IO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIKE MPOTUBOpEUnE, MpodIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJIECHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBEAEHHOTO HAOMIO/IEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, a TAKXKE BbIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIBISTH ACPUUUTH UHPOPMALIMH, AHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh HH(OpPMALMIO U3  HMCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM IpE/ICTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OLECHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie Kommynukamueuwie Oelicmeus, obecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
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Oo0menue:

BOCIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTY4YEHHbIN pe3ybTarT;

B X0/i€ 00CYKJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUSA; COMOCTAaBISATh CBOM CYXKIEHUS C CYXKICHUSMU JpPYTux
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3M4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pPE3yJbTaThl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NIPOEKTAa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUYyAJIbHON paOOThI PY PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHHU3aLUI0 COBMECTHOM
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIaTh MPOLIECC
U pe3yibTat paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax padboThI (00CYkIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE€ WITYPMbD» W WHBIE); BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JEWCTBHS C JPYTMMH 4IEHAMHU KOMAaH/[BI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

Gdopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHMS 3a]1a4H, BBIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [IO3HABATEJIILHOW pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeMaTHYeCKON 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1aY.

OmneprpoBaTh MOHATUSMU: MAPAICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥  HEBBITYKJIIBIM
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN NapajijIesienunes, Kyo).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIs
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPAaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKWE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]la4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIHBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYMH 1O 00pasiaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJTUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY

IIJIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.
12



Bobruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) € TpUMEHEHHEM (QOpMys; BBIYMCIATH COOTHOLICHHS MEXAY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKTbl Uil PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYecKd C(HOPMYIUPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KITIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJPUYECKas MOBEPXHOCTh, oOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3yrolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOH CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH TeNn  BpalleHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh MOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIM B cdepy u
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.
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BbrancnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.

N300paxaTs u3ydaemble (PUTYphl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH W MpeoOpa3oBbIBATH HH(POpPMAIHMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE JIEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHsTh MpaBUIIO NMapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBL.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[TpumensaTs reomerpuyeckue (HakThl il PEUICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemare mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemwlarp 3azauM Ha [10Ka3aTesbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXO0XJIEHUE FeOMETPUUYECKUX BEJIMUYMH MO0 00pa3lam WiIH aJropuT™Mam, NpUMEHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HU3YYEHHBIE TMOHATUSA B IMPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallMH Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInyI;IpHOCTb IPSMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
[TpaBuia n3006pakeHust Ha PUCYHKaX:
M300paxKeHHs MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: NnepeceKaromumecs 1miI10CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

IlonsTus: NepeceKarommecs 1mI0CKOCTH,
nepecekarommecs npsamMas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OT'PpAaHHUKOB Ha
PUCYHKaX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauaneHbie cBeeHUS O Ky6e " MupaMuzic,

ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

HavanpHbIe cBeneHns 0 KyOe U mupamusie,
UX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[TousTHEe 00 aKCHOMATHUYECKOM
MOCTPOSHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
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IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOECHUHU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

9 IIOCTPOCHHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM

10 IIOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napajuleJbHbIE U CKPEIIMBAIOIINECS
psiMble
[TapaninenbHOCTb NPSAMBIX U MJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapauIeIbHbIE MIPSIMbIE B
NPOCTPAHCTBE; MAPALIEIBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHcTie: [[apamienbHOCTh IPAMON U
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeapHOCTh IIOCKOCTEH:
napauleIbHbIE III0OCKOCTH

18 CBolicTBa mapauieNIbHBIX ITIOCKOCTEMN

19 [Ipocreiinme mpocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,

18




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [TocTpoenue ceuenuit
Kontpoinbnas padora o teme "[Ipsmbie u

22 MJIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEM"
[IeprieHIMKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: NMEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IJIOCKOCTH

29 Teopema o0 psIMO NEPIIEHANKYISIPHON
MIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISPHON
IIJIOCKOCTH
[lepneniuKynsIp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

32 [leprieHAMKYISP M HAKJIIOHHBIE: PACCTOSIHUE
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OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM 10 TIIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IJIOCKOCTH
[lepnenuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1
pSIMOM 10 MJIIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOd MEXKAY |
IPSIMOM U IJIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroi |
JIBYIPaHHOI'O yIia

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj |
JBYTPaHHOIO yria
[IepnieHIMKyYIAPHOCTD INIOCKOCTEN:

38 MPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IJIOCKOCTER
[TeprnieHAUKYJIAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 1
IUIOCKOCTEN
[lepneHIMKYISIPHOCTD MJIOCKOCTEH:

40 IIPU3HAK MEPIICHIUKYIAPHOCTH IBYX 1
IIJIOCKOCTEMN

41 TeopeMa 0 TpEX MepHeHANKYIIApax 1

42 TeopeMa 0 TpEX nepneHAUKYIIApax 1

43 TeopeMa 0 TpEX MepHeHANKYIIApax 1

44 KoHTponbHas paboTta 1mo Temam 1
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45

46

47

"[leprieHAUKYIAPHOCTD MPSIMBIX U
wiockocTe" u "Yribel MexAy OpSMbIMU U
1ocKocTsMu"

[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOI'PaHHHUKA

HpI/I3MaZ N-yroJibHas rnpusma, rpaii u
OCHOBAHUA IIPU3MBI; IIpsAMasd U HAKIIOHHAA
IIPU3MBbI; OOKOBas M MOJIHAA IMOBCPXHOCTDH
IIPU3MBbI

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaiesienune]] 1 ero CBOMCTBa

48

[Inpamuia: n-yrojapHas nMpaMuia, TpaHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBAsl U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuIa

49

[IpaBusbHBIE MHOTOIPAHHUKHU: TTOHSITHE
MPABUJIBHOT'O MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma U NpaBUiIbHAS IUPaAMKJIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
NPaBUIBHBIN TETpasip; Kyo

50

51

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTCJIIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJIEMEHTH CHMMETPHUH B THpaMuUax,
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napauiClICIuIcaax, rnpaBUIbHBIX

MHOTOT'paHHHKaX
5 BbruuciieHue 31eMeHTOB MHOTOTPaHHHKOB: 1
pEOpa, TMaroHau, yribl
[Tnomaae GOKOBOI MOBEPXHOCTH U IMOJTHON
53 MIOBEPXHOCTH MPSMON PU3MBI, TUIOIIAb |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUIIbHOW TUPAMUJIBI, !
TeopeMa O TUIOIAI OOKOBOM MOBEPXHOCTH
YCE€UEHHOU MUPaAMUIbI
55 KonTtponpsHast pabora o Teme |
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
57 O06bEM upamMu/Ibl 1
58 O0BbEM TUpaMuIbI 1
59 O06bEM upamMu/Ibl 1
60 O0BbEM TUpaMuIbI 1
61 O0BEM IpU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM IpU3MBI 1
64 KonTtponbHas padora no Teme "O0bEMBI 1
MHOT'OIPAaHHUKOB"
[ToBTOpeHue, 06001IeHNE CHCTeMaTH3aINs
65 3HaHui. [loctpoenue ceuenunii B 1

MHOT'OTPpaHHUKEC
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66

[ToBTOopenue, 06001IEHNE CUCTEMATH3ALIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
JBYMS TOYKaMH, OT TOYKH 0 MPSMOH, OT
TOYKH J0 IJIOCKOCTH, MEXKY
CKPELIUBAIOIIMMUCS IPSIMBIMU

67

68

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE CHUCTEMATH3AIUS
3HaHui. Bbruncienue yrios: Mexy
CKPELIMBAIOILUMUCS MPSIMBIMH, MEKIY
HOPSMOM U TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJIOB MEX]y IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68
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11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie

o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIAb TOBEPXHOCTH CEpBbI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

].II/IJII/IH}IPI/I‘-ICCK&)I IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
[UIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300pakeHne NMIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHIPA (TI0CKOCTHIO, MapaiebHON
WM TepIEHIUKYISPHON OCH LIMIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TOBEPXHOCTH
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KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIue 1

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHre KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. Ceuenus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOIAIICH
4yepes BEepIIUHY)

1 KomOunanwst ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps
ITooOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIIEeHNsT MEXy IIOMASIMHI
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB
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20

21

VMHOXEHIE BCKTOpPA Ha YHCJIO0

PasnosxeHnne BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPaMH

23

24

25

[IpsimoyronbHas cucremMa KOOpAUHAT B
npocrpanctse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkajspHOe
MIPOU3BEJICHNE BEKTOPOB

Boruncnenue yrioB Mexy NpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBINA METOT ITPU
pELIEHNHN TEOMETPUYECKUX 3a1a4

KontponbHas pabora o Teme "BekTopbl

Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHme, 0600IIEHNE U
cucremMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHmE, 0600IIEHNE U
cUcTeMaTH3allis 3HaHUM. 3agauu
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IIAaHUMETPHUU U METOABI UX PCIICHUA

[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeEMaTH3allMs 3HaHUHM. 3a1auu 1
IJIAHUMETPUHU ¥ METOJIbI MX PEIICHHS
[ToBTOpeHUE, 06001IeHNE 1

1 cucTeMaTu3alnus 3HaHui. OCHOBHBIC |
¢burypsl, GpakThl, TEOPEMBI Kypca
CTEpPEOMETPUHU

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHME, 0606H_[eHI:Ie u |
cUucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Marematuka: ajiredpa ¥ Hayajia MaTeMaTHYeCKOro aHalln3a, FTEOMETPHUS.
I'eometpusi: 10-11-e kiaccol : 6a30BbIi U yrayOaEHHBIN YPOBHU :
MeToaudeckre pekoMenanuu K yueonuky JI. C. Atanacsna, B. @. byty3osa,

C. b. Kagomuena u np. — Mocksa: [Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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