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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHs IJis
oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepabHOTO
roCyZIapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHIapTa CPEIHETO OOIIeTr0 0Opa3oBaHUs,
C yd4€TOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, WU TPATUIUA POCCUUCKOr0 0oOpa3oBaHUS.
Peanuzanmsi mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIIMMH OCHOBY IS CaMOPa3BUTHUS W HEMPEPHIBHOIO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOIINXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH, ydeOHOTO Kypca TEOMETPHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTHIO METANpPEIMETHBIX W
MPEIMETHBIX PE3YJIbTATOB OOYyYECHHS] TE€OMETPUU B HAIPABICHUH JTUYHOCTHOTO
pa3BuTHs OoO0ydaromuxcs, ¢GopMHUpOBaHUsA (YHKIHMOHAIHLHOM MaTeMaTHu4ecKou
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX JUCIUIUIMH. PazBuTHe y 00ydaromumxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TEOMETPUUYECKHUX
abCTpakmuii, COOTHONICHWH PEATbHOTO W HACATBHOTO, XapaKTepe OTPAKCHUS
MAaTE€MaTH4YeCKOW HAyKOW SBJICHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIU MAaTEMATHUYECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MUPOBO33PCHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBINUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTrpust sBisieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, Tak Kak OOECIEeYHMBACT BO3MOXXHOCTh H3YUYCHHS Kak
JUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBJIEHHOCTH, TaK M TyMaHUTapPHOM.

Jlornyeckoe MbIIIieHHE, (GOPMHUPYEMOE TPH HM3YYCHHH OOyJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU IIETIOYKU JIOTHIECKUX YTBEPKIACHUI
B XOJIE pEUICHUsI TE€OMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh U OMPOBEPraTh
THIIOTE3bI HEIOCPEICTBCHHO HCITONB3YIOTCS TMPU PEIICHWH 3aJa4 eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTsIX AesATENhbHOCTH 4YelioBeka. OpueHTalus YelioBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOJAMMOE YCIIOBUE €ro COIMaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPY>KAIOIIEr0 MHPA, YCIOBHUE YCIHEHIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JACUCTBUTENBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YYEOHOW H TPYIAOBOM JEATEIHHOCTH,
SBIISICTCS. OAHMM M3 TMPO(PECCHOHAIBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amaya (HopMUpOBaHHS y OOyYarONMXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON JAESITETLHOCTH TI0 MHOTUM HAaIPaBIICHUSM.
[lenp ocBoeHus mporpamMMmbl ydueOHOro Kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 0OyueHus — 001meoOpa3oBaTebHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydarommxcsd  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
UCIIOJIb30BAHUSI CHCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAHUM U JeUCTBUM,
cnenPpUIHBIX TE€OMETPUH, BOZMOXKHOCTH YCIICIITHOTO MPOJOHKEHUS 00pa30BaHHUS
0 CTIEIIUANBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HUCTIOJIH30BaHUEM T€OMETPHUH.
[IporpaMmma mno reoMmerpuu Ha 0a30BOM YpOBHE IpeIHA3HayeHa MJIs
OOy4YaromuXxcs CpeHEl IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YPOBHE OCHOBHOIO 001Iero oopa3zoBanus. TakuM obOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKHE YMEHHS, CBSI3aHHBIC
CO CHEeHu(PUKON TeoOMETpHH W HEOOXOAMMBIE [JIsl JKU3HM B COBPEMEHHOM
obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yYWUTh T€OMETpPUIO OoJiee
riIy0OKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATBHON IeATEeIHHOCTH.
JlocTkeHHe Lenu OCBOEHMSI MPOrpaMMbl OOECIIEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3aj1ay. llpuoputreTHpIMM 3aJauaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCS:
e (opmMupoBaHue MNpEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM
KyJBTYPBl M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYIKAIOITIM MHPOM;

o (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlaX BpAIICHUS
KaK O BOXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJSIONIUX OMHICHIBATH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPY>KAIOIIETO MUPA;

o (opMupoBaHHE YMEHHs pAclO3HABaTh Ha 4YEpTEX,aX, MOJEISIX H B

pearlbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJIAJICHUE METOJAMHU PEIICHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX

MPOCTPAHCTBEHHBIX (pUTYD;
e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHHUSI U UX OCHOBHBIMU CBOMCTBAMHU;

e OBJAJEHUE  QITOPUTMAMH  pEUICHHS  OCHOBHBIX  THUIIOB  3ajady;

dbopMHupoBaHWEe yMEHHUS  MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC



paccyXAcHUs B XOJIE pELICHUs CTEPEOMETPUYECKUX 3a7ad M 3a7ad C
MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOydaromuxcs, I[O3HABATEIbHOW  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIILICHHUS;

e (opmupoBanue GyHKIMOHATHHON TPaMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUU: YMEHHE PpACIO3HAaBaTh [MPOSBICHHUS T'€OMETPUUYECKUX
MNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallMsX M MPU U3YUYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYIUPOBATh HX Ha S3BIKE
T€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOAEIH, TPUMEHITh OCBOCHHBIN
F€OMETPUYECKUM amnmapar [Js PElEeHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATD MMOJyUYEHHBIE PE3YJIbTATHI.

OTIMYUTETPHON OCOOEHHOCTBIO MPOrpaMMBbl SABIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro Mu3y4YeHMs 3a7a4, pellacMbIX Ha ypOBHE
WHTYUTUBHOTO MO3HAHMUS, ¥ ONpeeIE¢HHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[Tpennouyrenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
[IPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX IPEACTABICHUU Y
ydJammxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/laHMe  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHHE
POCTpPaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HATJIAIHOCTh, @ OINEepUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE cozeprKarenbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble 1 IIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensiercss HE TOJbKO MO COJAEpKaTElIbHbIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpEIHEro 00IIero oopa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIAMETHBIM pPE3yJbTaTam
OCBOEHHUs paboueil mporpamMmbl, pachpefeNéHHBIM 10 TrojJaM OO0y4YeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJIAJIECHUE T'C€OMETPUUYECKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIbHO U MOCTYIATENbHO, C
COOJII0JIEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEICTABICHUN OO0YYaIOIMUXCS, PACIIUpPSST H
yrayonsia e€, o0pasys MpoYHble MHO>KECTBEHHbBIE CBS3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpuun orBoautcs 2 yaca B Henemo B 10 knacce u 1 gac B
Hezemo B 11 kimacce, Bcero 3a 1Ba roga ooy4yenust - 102 y4eOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IIOCTPOCHHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECs,
[apajuleJbHble M CKpeuuBaromuecs npsMsie. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IMAPAJUIENbHBIE TMpPsAMBIE B NPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMH; YIOJ MEXAYy MNPsIMBIMH B IIPOCTPAHCTBE.
[TapaiutennbHOCTH IJIOCKOCTEMN: IapaJijieJIbHbIC IJIOCKOCTH; CBOWCTBA
napajieNbHbIX IuiockocTer. [lpocrteiimne mnpocTpaHcTBeHHbIE (UTypbl Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaieiaenunes; IoCTPOCHUE CEUECHU.

[leprieHIUKYIJISIPHOCTD MPSMOM M IUIOCKOCTH: NEPIEHINKYJIAPHBIE IIPSMBIC B
[IPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISAPHOCTH IIPSAMOM M IUIOCKOCTH, TeOpemMa O NPsAMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPSIMOH U
IJIOCKOCTBIO;  ABYTPAHHBIM  Yroji, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHAE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepnieHAUKyYJISAPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEePHEHIUKYISIPaXx.

MHororpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOTrorpanHuka. [Ipusma: n-yronsHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBIL; MpsIMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuleJIienunes; U ero corcrsa. Ilupammpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBas U MOJIHAS OBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHAasl MNHUpaMuja. OJEMEHTBl NOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAaHHMKA; MpPaBWIbHAS MpU3Ma U
NpaBWJIbHAS NWPAaMHA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHAA W TPaBUJIbHBIN
TeTpa’p; KyO. IlpencraBieHne O mpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’p,
nozexa’ip ¥ ukocasap. Ceuenust Ipu3Mbl M MUPAMHUJIBL.

CummeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOM,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHPAMHAAX, NapaJuIeIEeHuIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEéOpa, JuaroHajd, YIJIbL.
[Tnomane OOKOBOM NOBEPXHOCTHM M IOJHOM IOBEPXHOCTU MPSIMONH IPU3MBI,
oAb OCHOBAaHWUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJIBI,
TeopemMa O IulomaAn yced€HHoW mmpamunbl. [lorstue 00 o0BEMe. OOBEM
UpamMuabl, IPU3MBI.

[TonoOubie Tena B mnpocTtpaHcTBE. COOTHOIICHHS MEXIy IUIOLIAAIMU
MOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenus

[unuHapudeckas MMOBEPXHOCTD, oOpa3zyroriue HWJIUHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW MOBEpXHOCTU. [lMnuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zyolas M OCh; IUIONMIAJb OOKOBOM M TMOJHOM
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepxHOocTU. KoHyc: ocHOBaHMe U BepIlIMHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yroIue U BbICOTa; OCHOBAHUSI M1 OOKOBAsi TIOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTU CREPHI.
B3aumHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI01A1b Cephl.

N3o0pakeHue TeJ BpallleHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BIHUCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpalICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3z He€. OObEM LMIMHIpA,
KoHyca. O0BEM 1apa u miomaab cepsol.

[logoOuble Tena B mpocTpaHcTBE. COOTHOMIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMu TTOAOOHBIX TEI.

Ceuennsi HWwIMHApa (MapaJyIeIbHO M TEPHEHIUKYJSIPHO OCH), CEUYECHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO U TIPOXOAIIEe 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHCcTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BekTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
NpUMEHEHUEM TIpaBUl JAecTBUM ¢ BekTtopamu. lIpsMoyronbHas cucrema



KoopauHAaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIECHUE BEKTOPOB.
Brriuncienre yrioB Mexay NpsIMbIMUA M IUIOCKOCTAMHU. Koop/iMHATHO-BEKTOPHBINM
METO/I IIPY PEUICHUN T€OMETPUUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTrpamMMbl y4yeOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanme:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TO3UITUN 00YUAIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOT'O WIEHA POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHl U TpP.), YMEHUEM
B3aHMOJICMCTBOBATh C COLUMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX
GyHKIUSIMHY ¥ HA3HAYCHUEM.

IlaTpunoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHUS K
MPOLUIOMY Y HACTOSAIIEMY POCCUUCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTHYECKOTO TOBEIACHMUS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM TOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

JcTeTu4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHUI, pacCyXJIeHuN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acClEKTaM pa3IudHbIX BUAOB UCKYCCTBA.

du3nyecKkoe BOCNUTAHNE:

c(hOPMUPOBAHHOCTbIO YMEHHUSI MPUMEHATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KMU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OTIbIXa, peryJispHasi dusnueckas AKTUBHOCTb); busngecKkoro
COBEPIIICHCTBOBAHHSI, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; UHTEPECOM K
paznuuHbM  chepam  mpodecCHOHAIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peain30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI;



TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPAaBICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYypbl, MMOHUMAHUEM BIUSHUS
COLMAIIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMATBHOU
Cpellbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKHX MpoldieM;
OpHEHTAIIMEN HAa NMPUMEHEHUE MATEMATUYECKUX 3HAHWUW [JId pelIeHUs 3ajay B
0o0JlaCTU  OKpYXalollle cpelibl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKA HUX
BO3MOXHBIX ITOCJIEICTBUN 111 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKM ©  OOIICCTBEHHOM TMPaKTUKH, [MOHUMaHUEM
MaTeMaTUYeCKOW HayKHh Kak c]epbl u4eToBEeYeCKOW esTeNbHOCTH, 3TamnoB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU; OBJIAJCHHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJIATHh MPOEKTHYK) M HMCCIEAOBATEIbCKYHO AECSATEIbHOCTD
WHIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbie pe3yJbTaThl OCBOSHHUS IMPOTpaMMbl YYEOHOTO MpeaMeTa
«MatemaTHhKa XapaKTePU3yOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMHU
NO3HABAMENbHLIMU  OCUCMBUAMU,  YVHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YIAIMUBHBIMU OelCTNEUAMU.

1)  Vuueepcanvuvie  nosnasamenwvhwvle  Oelicmeusi, — o0becneyusaom
Gopmuposanue 0a306bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcsa (oceoeHue
Memo008  NO3HAHUS — OKpYJCamweeo  Mupa;  npumeHeHue  J102U4eCcKux,
ucciedo8amenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUs:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJaccu(UKaIMy, OCHOBAaHUS IS OOOOIICHWS W CpPaBHEHUS, KPUTCPHH
MIPOBOIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTpUIIATEIbHBIC, C€AMHUYHBIC, YAaCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
npoTuBopeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTEPUM U BBIABJICHHMS ~ 3aKOHOMEPHOCTEM M
MPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIAEHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOJUTh TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pElICHUs, BBIOMpaTh Hauboyiee MNOAXOAAMUNA C YUYETOM
CaMOCTOATENFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkue JeHCTBUSA:

e HCIOJb30BAaTh BONPOCHI KaK MCCIENAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIKME IPOTUBOpEUYUE, MpodiIemy,
yCTaHaBIMBaTh  HCKOMOE€ MW  JlaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BEKTa, SABJIECHHS, MPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (OPMYITUPOBATH OOOOIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEIEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

e IIPOTHO3MPOBATh BO3MOXXHOE PAa3BUTHE IIPOLIECCA, A TAKXKE BBIJBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c unpopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMALIUU, TAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UWHGDOpPMAIMIO W3  WCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOpPMALIHIO, IPEICTABIATh €€ B Pa3IU4HbIX (HOpMaXx,
WUTIOCTPUPOBATh TpadUUueCcKH;

e OLEHUBATH HaJEXKHOCTD uH(popmMauu o CaMOCTOSITEIILHO
chOpMyYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKamueHwvle  Oelicmesus, 0becneuusaom

chopMupo8anHocms COYUATLHLIX HABLIKOG 00VUAIOUWUXCHL.

O0menne:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXJIEHUS B COOTBETCTBHU C
YCJIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUs IO
XOJly PEelIeHUs 3a/1aul, KOMMEHTUPOBATh MOJyYEHHBIN pe3ybTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBI, peraeMoi 3a1a4u, BEICKa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pPELIEHUsA; COMOCTABIATh CBOM CYXKJIEHHS C CYXICHUSMH JPYTrUX
YYaCTHUKOB JHayora, OOHapy»KMBaTh pa3JIMyue U CXOJCTBO MO3ULUNU; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHNUS;
NpEACTaBIATh  PE3YyJbTaThl  pEIIEHHUs  3aJauyd,  HKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHun4ectBo:

3)

MOHMMATh W  WCHOJIb30BaTh  MPEUMYyLIECTBA  KOMaHAHOM U
WHIUBUTYyaJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11eTh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboThI, pactpeiesiaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNMOBBIX (popMax paboThl (00CYkIeHMS, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOJHATH CBOI YacTh pabOTBI U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUSI C JPYTUMHU YJIEHAMU KOMAaH/IbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOUIMU MPOIYKT MO KPUTEPHSIM,
c(hopMyJIHPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

Yuueepcanonvie  pecynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHHS 33]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABaTEIbHOW pedJeKcud KaKk OCO3HAHMS
COBEPILIAEMBIX JIEMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca MU
pe3yJibTaTa peIIeHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBbI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIECICTBUS M3 HHUX MPU PEIICHHUH
r€OMETPUYECKUX 3a/aY.

OneprpoBaTh NOHATHIMU: MAPALIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
Y IIOCKOCTEH.

KnaccuduumpoBarh B3aMHOE pPACHOJOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYTPaHHBIA yroj, FpaHd ABYTPAHHOIO Yria,
pedpo IBYrpaHHOrO yIJia; JUHEMHBIA yrojl ABYTpaHHOIO yria; TpajycHas Mepa
JBYTPaHHOI'O yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuja; MpU3MA,
IPSIMOYTOJIbHBIH Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kjaccu(ukanuy (BBIIYKJIbIE M HEBBIMYKJIbIE MHOTOMPAHHHUKHU; IPABHIIbHBIE
MHOTOI'PaHHUKU; IPSIMBbIE U HAKJIIOHHBIE PU3MBI, TapajuIeIeIUIEbI).

OneprpoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBSACHATH IPUHLIMIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

Ctpouth ceyeHUss MHOTOIPAaHHUKOB METOJOM  CJEIOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKy, CHU3Y.

Pemiats 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH 1O 00pa3aM Wiu
QIrOpUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOAbl TpU PEIICHUH
CTaH/JAPTHBIX MATEeMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXIY JBYMsI
TOYKaMH, OT TOYKH JO MNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAOIIUMUCSA MPSIMBIMHU.

Pemiars 3a1aun Ha HaxOXJAEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
QITOPUTMaM, TPUMEHSSI M3BECTHbIC AHATUTHYECKUE METOAbl TpU PEIICHUH
CTaHJAPTHBIX ~MaTeMaTHYEeCKUX 3aJa4 Ha BBIYKMCICHHUE YIVIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPAMBIMHA, MEXKIAYy MNPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.



Boeraucnsats 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOIICHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMu OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CAMMETPUU (UTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HWHTEPIPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpejCcTaBICHHYIO Ha YepTexax U
pUCYHKaXx.

[IpumeHsATh reomeTpuueckue (AKThl MJIA PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIararoluX HECKOJIBKO IIAr0B PEIIEHUs], €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpuMeHsAT, NpOCTEHIIME MPOrpPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTE IIPUMEpPBl MATEMATHYECKMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HH, PACTIO3HABATh IIPOSIBIICHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh MONMYYECHHBIE 3HAHMUS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATh HM3YUYCHHBIE TOHATUS B TMPOLIECCE IIOUCKA PEIICHUS
MaTE€MaTUYeCKd C(HOPMYIHPOBAHHON NpPOOIEMBbI, MOJAEIUPOBATh pPEATbHbBIE
CUTyallul Ha S3bIKE T€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI U TEOpEM, ammapara aareOpsl; peniaTh
MPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOXK/ICHNEM T€OMETPUUECKUX BEJINYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMM: I[WIMHAPUYECKAs TMOBEPXHOCTh, 00pa3zyrolue
UUJIUHIPUYECKOM  TMOBEPXHOCTH;  IMWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKOH TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

PacrioznaBaTh Tena BpanieHus (IMIHHIP, KOHYC, cdepa U map).

OOBSACHATH CIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccuduurpoBats B3auMHOE PacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIO, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beruucnare o0BEMBI M IUIONIAAM  TOBEPXHOCTEH Ten  BpalleHus,
FEOMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy #
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalleHUs.

BbIuucnsaTh COOTHOUIEHUS MEXIY TUIOMIAIMH MOBEPXHOCTEH U 00BEMaMHU
MOJAO0OHBIX TEJl.



N3o00paxarh u3yyaemble (UIypbl OT PyKM U C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEIMOTHATH (BBIHOCHBIE) MIIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTh CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, NPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbIMOMHATE JEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYMTAHHUA BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T.

[TpuMeHATh paBUIIO Mapaiesenumnea.

OmnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJN MEXIY
BEKTOPaMH, CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIIaHAPHbBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXIY
BEKTOpaMH, CKallsipHOE TMPOW3BENCHUE, pACKIAIbIBaTh BEKTOpP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh INIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM cHCTEME KOOPAMHAT.

[Tpumenats reomerpuyeckue (HakTbl A PEUICHUS CTePEOMETPUUECKHUX
3aJ1a4, MPEIOoJaraolliiX HECKOJIBKO I11aroB PEIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiimme reoMeTpuuecKkrue 3aqadyd Ha TPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemate 3amauM Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HaXO0KJIEHUE T€OMETPUUECKUX BEJIMUYUH M0 o0pa3laM WM aJropuT™MaMm, NpUMEHss
W3BECTHBIC METO/IbI PH PEUICHUH CTAaHAAPTHBIX MAaTEMAaTUICCKUX 3a/1a4.

[IpumenaTy mpocTeiilnne TpOorpaMMHBIE CpPelCcTBAa UM DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIIEHUU CTEPEOMETPHUUECKHX 3a/1au.

[TpuBoauTH HpHUMEpPHl MaTEMaTHMYECKHUX 3aKOHOMEPHOCTEH B Mpupoae u
KHU3HU, pACIIO3HABATh MPOSIBICHNE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh TONy4YeHHbIE 3HAHHUS Ha TMPaKTUKE: aHAIM3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSATh H3y4YEHHBIC TOHATHUS B IMPOIECCE TOUCKA PEIICHHS
MaTeMaTu4eckd CGHOPMYJIUPOBAHHON TMPOOJIEMBI, MOJEIUPOBATh peaabHbIC
CUTyalldd Ha S3bIKE T'€OMETPHUM, MHCCIENA0BAaTh IOCTPOCHHBIE MOJIEIH C
UCTIOJb30BAaHUEM T€OMETPUUICCKUX MTOHITHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPaKTHYECKUE 33]]a4M, CBSA3aHHbBIC C HAXOKICHUEM I€OMETPHUECKUX BEIUYUH.



w

~N O o1 b~

TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

BBenenue B crepeoMeTpuro

HpHMHe M IIJIOCKOCTH B IIPOCTPAaHCTBE.
HapaJ'IJ'ICJ'IBHOCTB MMPpAMBIX U IUIOCKOCTEH

[lepneHUKyYAAPHOCTD MPSMBIX U
IJIOCKOCTEN

VYTasl MEXIY OPSMBIMU U TIJIOCKOCTSIMU
MHororpanHuku
OO6BEMBI MHOTOIPaHHUKOB

HOBTOpeHI/IeZ CCUCHU, PACCTOSAHUSA U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHnTpoJbHbIe
padoThbI

& e

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE

(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl

bubmmorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK
bu6mmoreka [IOK
bu6mmoreka [JOK
bu6mmoreka [IOK



11 KUIACC

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Ne i/

Tena BpateHus
OO6bEMBI TEN
BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE

[ToBTOpeHue, 0600mIEeH e,
CHUCTEMAaTH3aIUs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

12

10

34

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE

(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
bu6mmoreka [IOK
bu6mmoreka [JOK

bu6mmorexa [JOK



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KUIACC

Ne

wn Tema ypoka

OcCHOBHBIE IOHATHS CTEPEOMETPUHN: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuiia n300pakeHust Ha PUCYHKaX:
n300pakeHMsl III0CKOCTEN, apajuIeIbHbIX
HPAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

IlousTus: MEpeCCKaroImurecs mI0CKOCTH,
nepeceKarommecs npsamas u riI0CKOCTb

INousTus: NnepeceKaromuecs MmiIoCKOCTH,
nepeceKarommecs npsaMas U rmiI0CKOCTb

3HaKOMCTBO C MHOTOI'PaHHHKAMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
pHUCYHKaX, Ha IPOCKIIMOHHBIX YePTEeKaX

HauanwHbie cBeieHus o ky0e u mupamusie,
UX pa3BEPTKU U Mozenu. CeueHust
MHOT'OTPAHHUKOB

HauanbHble cBefieHUs1 0 KyOe U mupamue,
uX pa3BEépTKU U Mojenu. CeueHust
MHOT'OI'PAHHUKOB

[TonsiTre 06 akcMOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

DJICKTPOHHBIE
Hara nudposeie
u3yuyeHHs1 o0Opa3oBaTe/ibHbIE

pecypchbl

IIpakTHyeckue
padoThI

bu6mmorexa [IOK

bu6mmorexa [IOK

bub6mmorexa [IOK

bubmnoreka [JOK



10

11

12

13

14
15
16

17

18

19

[TousTHE 00 aKCMOMATHUYECKOM
MIOCTPOCHHUHU CTECPEOMETPUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HUX

[TousaTre 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

ITousTre 06 aKCHOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3aunMHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MEepeceKarouecs,
napajuieJIbHbIE U CKPEIIUBAIONIUECs

IIpsIMbIE

[TapannenbHOCTh MPAMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE: MMapajuIeIbHbIE IPSIMBIE B
MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
OPSMBIX

HapaJ'IJ'IeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaHHCJ'ILHOCTB HpHMOﬁ u
IIJIOCKOCTH

VYTl ¢ COHANpPaBICHHBIMU CTOPOHAMU
Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE
VYron Mexay npsiMbIMU B IIPOCTPAHCTBE

[TapamenbHOCTh TUIOCKOCTEH:
napajuiesIbHble INIOCKOCTH

CsoiicTBa apaJiiCJIbHBIX IIOCKOCTEH

[Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI
Ha TJIOCKOCTH: TETpasp, KyoO,

bu6nuoreka [JOK

bu6mmoreka [IOK



20
21

22

23

24

25

26

27

28

29

30

31

32

napajuIesIeuIne

[TocTpoeHue ceueHui

[Toctpoenue ceuenuit

KonTponbnas pabora mo teme "IIpsimbie
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSMBIX U IIOCKOCTEN"
IlepnieH UKy IAPHOCTD NIPSIMOU U
IJIOCKOCTH: TIEPIICHAUKYJIAPHBIE IIPSIMBIC B
IIPOCTPAHCTBE

IIpsimble napasuieabHbIEe U
NEPHEHIUKYIISIPHBIE K INIOCKOCTH
IIpsimMble mapannensHbIe U
MEePNEHIUKYIISIPHBIE K INIOCKOCTH
IIpu3Hak NeprneHANKYISIPHOCTH IPSIMOM U
IIJIOCKOCTH

[Tpu3Hak NepneHIUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o psIMOI EPIIEHIUKYJIIIPHOM
IIJIOCKOCTH

Teopema 0 IpsIMOI NEPIIEHIUKYIIIPHOMN
IIJIOCKOCTH

Teopema o psAMON NEePIEHAUKYIISIPHON

IIJIOCKOCTH

[leprnieHauKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 0 TUIOCKOCTH

[TeprieHAMKYISIP ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 TJIOCKOCTH, PACCTOSIHUE OT

bu6mmoreka [IOK

bu6nuoreka [JOK

bu6mmorexa [IOK

bu6mmorexa [IOK

bu6mmorexa [IOK



33

34

35

36

37

38

39

40

41
42
43

44

MPSMOM J10 TIIIOCKOCTH

[lepnenauKyIsIp U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM J10 IIIOCKOCTH

Hepl’[eHI{HKyan W HAKJIOHHBIC: paACCTOSHHUC
OT TOYKHU O INIOCKOCTH, PACCTOSIHUEC OT

IIPSIMOM 10 IJIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOl MEKIY
IIPSIMOM U IIOCKOCTBIO

JIByrpaHHBIN yroJ, TUHEHHBIN Yroil
JIByTPaHHOTO yTia

JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil
JIByTPaHHOIO yTria
[TepnieHIUKyYISPHOCTD MJIOCKOCTEM:
IIPU3HAK NEPIIECHIUKYJISPHOCTH IBYX
IIJIOCKOCTEMN

IlepneHauKyIsIPHOCTD MIJIOCKOCTEM:
MPU3HAK NEPIICHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

IlepneHquKyIspHOCTD MIJIOCKOCTEM:
IIPU3HAK NEPIICHIUKYIAPHOCTH IBYX
IUIOCKOCTEN

Teopema 0 TpEX NEepHEHAUKYIIAPAx
Teopema o TpEX nepneHAUKYJIApax
Teopema o TpEX nepneHaUKYJIIApax
KonrponbHas pabora no tTemam
"[leprieHAUKYISPHOCTD MPAMBIX U

1ockocTei" u "YTIbl MEXKIYy MPSIMBIMU U

bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmoreka [IOK



45

46

47

48

49

50

51

IUIOCKOCTSIMHA"

ITonsTHe MHOI'OrpaHHUKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PpaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pasBépTKa
MHOI'OrpaHHHUKa

ITpusma: N-yrosibHas Ipu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; IIpsiMasi U HaKJIOHHAsI
IIPU3MBI; OOKOBasI U MOJIHASL IOBEPXHOCTh
HPU3MBI

[Tapannenenunen, NpsiMOYyToJbHBIN
napajuleJIeUIe] U €ro CBOWCTBA

[Mupamuna: N-yronbHas nupamuaa, TpaHu u
OCHOBaHUE MHPaMUJIbl; OOKOBasI U MOJIHAS
MOBEPXHOCTh TUPAMU/IBL; TPABUIIbHAS U
yceu€HHas MupaMuia

[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIBHOIO MHOTOTPAHHUKA; IPAaBUIIbHAS
py3Ma U NpaBUIbHAs MUPaMUJa;
NpaBUJIbHAS TPEYTOJbHAs MUpaMua u
NPaBUJIBHBIN TeTpasap; KyO

[IpencraBieHue o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadpP, HOACKAIP U
UKOCadIp.

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IIPSIMOU, INIOCKOCTH.
DJIeMEHTBI CAMMETPUN B TUPAMHUJAX,
napajuiejenuneax, paBuIbHbIX
MHOI'OI'PaHHHUKAX

bu6mmoreka [IOK

bu6nmoreka [JOK



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brruncnenue 37€eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHaiu, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U IOJHOM
IMOBEPXHOCTHU prlMOfI IMPU3MBEI, IIJIOIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTU NPSIMON IPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIIBHOM MTUPAMUJIBI,
TeopeMa o II0IAaAN OOKOBOW MOBEPXHOCTH
yCE€4EHHOU MUPAMHU/IbI

Konrponbnas padora no teme
"MHororpaHHuku"

[TonsiTue 06 06bEME
O0bEM nupamuIbl
O0BEM TUpaMUIbI
O0bEM nupamMuIbl
O0BEM UpamMuIbI
O0BEM TPU3MBI
O06BEM npu3MBbI
O0BEM TPU3MBI

Konrponsnas padora no teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpenue, 0000IIeHNE CUCTEMATH3AIUS
3HaHui. [locTpoeHue ceueHui B
MHOT'OI'PAaHHHKE

[ToBTOpeHME, 0600IIEHNE CHCTEMAaTH3AITUS
3HaHUW. BeIUuKCieHUnEe pacCTOSHUI: MEXKITY
IBYMS TOYKaMH, OT TOYKHU A0 IPSIMOH, OT

R R il =l R =R = SN =

[EEN

bu6mmorexa [IOK

bubnuoreka [JOK
bu6mmorexa [IOK



TOYKH A0 IIIIOCKOCTH, MCKOY
CKpECIIUBAOIUMHUCS ITPAMBIMHA

67 Wrorosast koHTpoibHas paboTa

[ToBTOpEHME, 0000IIIEHNE CHCTEMATH3AITUS
3HaHUIl. BeluncneHnue yrioB: Mexay

68 CKPELIMBAIOIIMMUCS TPSIMBIMH, MEXK]TY
MPSIMOM M MIIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KUIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
JlaTa nudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue dp
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
Cdepa u wap: neHTp, paanyc, uameTp;
$ep p: HICHTP, pasuyc, A P 1 bubmuoreka [JOK

IUIOIAAb TOBEPXHOCTHU Cepsl

Bsaumnoe pacnonoxenue chepsl u

IUIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
cdepe; muomaab cheps
N3o0pakenue cdepsl, mapa Ha
miockoct. CeueHus mapa

]_[I/IJII/IHIIpI/I‘-IeCKaSI MMOBCPXHOCTD,
00pa3yrolue MWINHIPUIECKOM
MMOBEPXHOCTHU, OCh III/IJIHHZ[pH‘{eCKOﬁ
IIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
IIOBEPXHOCTH, 0OOpa3yIoas 1 OCh;

P » OOPAsyIomas 1 0ch; 1 Bu6morexa [IOK
IUIOIIAAbL OOKOBOH M MOIHOM

MOBEPXHOCTHU

N300pakeHne mUIuHApPa Ha MIIOCKOCTH.
Pa3zséprka unnunapa. Ceuenust
WIMHpPA (IUIOCKOCTBIO, MapaiebHON
WJIM TIEPIICHIUKYJIIPHON OCHU LIUITUHIPA)
Konuueckas moBepxHOCTh, 00pa3yromue
KOHUYECKOW IMMOBEPXHOCTH, OCh U 1 bubnuorexa [JOK
BEpIIMHA KOHUYECKON TOBEPXHOCTHU



10

11

12

13
14
15

16

17

18
19
20

Konyc: ocHOBaHUE U BEpIIMHA,
oOpa3yroniasi 1 0Cb; IJIOMAAL OOKOBOM U
MOJIHOM TOBEPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yromue u
BBICOTA; OCHOBAaHUS U OOKOBas
MIOBEPXHOCTh

N3o6pakenne KoHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHIO, APAJIIEITBHOM
OCHOBAHUIO, U TUIOCKOCTHIO, POXOISAIIEH
4yepe3 BEPIINHY)

KomOunanus ten BpamieHus u
MHOTOT'PAaHHUKOB

MHOrorpaHHukK, ONMCaHHbIA OKOJIO
cdepsl; chepa, BIMcaHHas B
MHOTOT'PAHHHK WJIM B TE€JIO BPAIICHUS
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOIicTBa 0OBEMOB Tel

O06bEM IIMHIpa, KOHYCa

O0BEM mrapa 1 mIomaasb chepsl
[TonoGHBIC TENa B TPOCTPAHCTBE.
CoOTHOLIEHHS MEX Ty TUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN

KonTtponsHas padora mo temam "Tena
BpamieHus" u "O0bembl Ten"

BeKTOp Ha INIOCKOCTHU U B IPOCTPAHCTBC
Cno’XKeHHE U BBIYMTAHHC BCKTOPOB

YMHOXEHUE BEKTOpa Ha YHCIIO

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuoreka [JOK



21

22

23

24

25

26

27

28

29

30

Paznoxxenue BeKkTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuienaenunena

Pemenne 3ama4d, CBI3aHHBIX C
IIPUMEHEHNEM IIPaBUJI IEVCTBUM C
BEKTOPAMH

[IpssMoyTOIBHAs CUCTEMa KOOPAMHAT B
npoctpaHcTse. KoopanHaThl BEKTOpA.
[Ipocreiue 3a7a4u B KOOpAUHATAX
VYron mexny Bekropamu. CkajsipHOe
IIPOU3BEJICHUE BEKTOPOB

Brruncnenue yriioB Mexry NpsIMbBIMU U
IUIOCKOCTSIMHU
KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELIEHNN TEOMETPUYECKUX 3a1a4

KontponsHas padota o Teme "BekTopbl

Y KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHme, 0600IIEHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIC
burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IICHUE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHmE, 0000IICHUE U
CHUCTEMaTH3alus 3HaHui. 3agauu
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

bu6mmorexa [IOK

bu6nuoreka [JOK

bu6mmorexa [IOK

bu6mmoreka [IOK



[ToBTOpEeHmE, 0000IICHNE U
31 cucTeMaTu3ays 3HaHui. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS

[ToBTOpeHue, 0600IIEHNE U
cucreMaTru3sanua sHaHui. OCHOBHEIE

32
burypsl, GpakTbl, TEOPEMBI Kypca
CTepeOMeTpUHn
33 Wrorosast KoHTpoIbHAS paboTa
34 [ToBTOpenue, o6o0LIIeHNE U

CHCTeMaTH3alus 3HaHU!

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

['eometpus 10-11 A.B.Iloropenos uznarensctBo IIpocBenienne

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA
MeTtonnueckue pekoMeHaanuu K yaueoHuky st 10 u 11 knmaccos A.H.3emiiskoB,

3agauu nio reomerpun b.I'.3uB, B.M.Meiinep, A.I'.baxanckuit

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

Yuun.py

http://school-collection.edu.ru

http://wmolow.edu.ru

http://teacher.fio.ru

http://teacher.fio.ru

http://lwww.ege.edu.ru/
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