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PaGouas mporpamma ydeOHOTO Kypca «I'eomerpusi» 0a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJAapTa CpeaHero odiero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TPEOOBaHWH, TPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa30BaHUIO, W TPAJAMUIMA POCCUICKOTO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBHIMU KOMIIETCHIIMSIMH,
COCTaBJISIIOIIMMU OCHOBY JJISI CAaMOPa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHMUs,
L[EIOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U I[IO3HABAaTEIbHOIO Pa3BUTHS
JUYHOCTU 00YYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TeOMETpPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHHsi OO0YCJOBIIEHA NPAKTHMYECKON 3HAYMMOCTHIO METANpeIMETHBIX |
NpEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOyuaromuxcsi, (GopMupoBaHusi GYHKIHOHATHHOM MaTEMaTUYECKON
IPaMOTHOCTH, U3yY€HUs IPYTUX YUeOHBIX NUCHUIUIHH. Pa3zButne y oOydaromumxcs
MPAaBIIBHBIX TPEJICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH TC€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHHM PEaJbHOIO0 M HJEATBHOIO, XapaKTepe OTPaKECHUS
MaTeMaTU4YEeCKOW HAyKOW SBICHUM U MPOLECCOB PEAIBHOIO MHpA, MECTE
re€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTHIECKOTO MOJICIUPOBAHHS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PECHHUS
YYaIUXCsl, a TaKKe Ka4yeCTB MBIINUICHHS, HEOOXOIWMBIX IS aJanTalud B
COBPEMEHHOM OO0IIIECTBE.

['eomeTpust sBiseTCs OAHMM W3 0Aa30BBIX MPEIMETOB Ha YPOBHE CpPEIHETO
oOmero oOpa3oBaHusA, Tak Kak OOECHeYrMBaeT BO3MOXKHOCTb HW3Y4YEHHUS Kak
JVCLMIUINH €CTECTBEHHO-HAYUYHOM HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HU3YHYEHUU OOYyYarOIIUMHUCA
MOHATUHHBIX OCHOB T€OMETPUH U TIOCTPOSHUH IIETIOYKH JIOTUYECKUX YTBEPKICHHM
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a/Jady, YMEHHE BBLIBHUTAaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPECTBEHHO HCIOJB3YIOTCS MpPU PEIIEHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeATeIbHOCTH uenoBeka. OpHeHTalus YejJoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COMHAIbHOTO ObITHsA, (opma
OTPaXXEHHUS OKPYXAIOIIEr0o MHpa, YCJIOBHE YCIIEHIIHOTO IMO3HAHUS M AKTHUBHOTO
npeoOpa3oBaHusl  JCUCTBUTENBHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUAbl y4€OHOM M TPYJIOBOH J1€ATEIBLHOCTH,
ABIISICTCS OJAHUM M3 TNMPO(PECCHOHAIBHO BaXKHBIX KauecTB, MOITOMY akKTyaJlbHa
3amaya (opmMupoBaHUs y OOyYarolIMXcsi MPOCTPAHCTBEHHOT'O MBINUICHHUS Kak



Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHWS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIBHOCTH 10 MHOTUM HaIPaBICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHoro Kypca «leomerpusi» Ha 06a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBaTeNbHOE W OOLIEKYJIbTYPHOE Ppa3BUTHE
oOyJarommxcss  4epe3  0OecrledeHHe  BO3MOXXHOCTH  MPUOOpPETEHUS |
UCIIOJIb30BAHUSI CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHMM U JIEUCTBUIA,
cHenu(pUIHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUS 00pa30BaHHUS
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAaHUEM T€OMETPHUH.

[IporpaMMa 1o reoMmeTrpuu Ha 0a30BOM YpOBHE IpeJHA3HAYeHA s
oOy4JaronmMxcs CpeHed MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 00I1ero oopa3zoBanus. TakuMm oOpa3om, oOyyaromiyecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHHsI, CBS3aHHBIC
CO CcHenu(pUKOl reoMeTpuu U HEOOXOAMMBbIE IJsl JKU3HH B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HU3YYUTh T'€OMETpHUIO Oosee
rmyO0Ko, €clii B JalbHEHIIeM BO3HHKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN AEATEIHHOCTH.

JIOCTH)KEHHE eI  OCBOEHHUS NPOrpaMMbl  00ECIEUMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpuopureTHBIMM 3aJayaMu  OCBOGHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIIOTCS:

e (QopmupoBaHuE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOIl

KyJbTYpPbl M OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIM MHPOM;

e (¢dopMHpOBaHHE TPEACTABICHUS O MHOTOIPAaHHHMKAX M TeJaxX BpalleHUs
KaK O BOXHEHIINX MATEeMaTUYECKUX MOJEISX, MO3BOJISIONINX OMHCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPY>KAIOIIETO MUPA;

e (QopmupoBaHHME YyMEHHUS pacHo3HaBaTb Ha YepTEekKax, MOJEISIX U B
peaIbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAQJICHWE METOJaMH pEIICHHs 3a7ad Ha MOCTPOSHUS Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTyD;

e (QopmMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMH TOHATUSAMHU O
MHOTOTPaHHHUKAX U TeJaX BPAIlEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJICHWE  aJIrOpUTMaMH  pEIIeHWS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXHBIE  JIOKa3aTeIbHBIC
paccy X JIeHHs B XOJIe¢ PELICHHs] CTEePEOMETPUYECKHX 3ajad U 3a1ad ¢
MIPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  WHTEUIEKTyaIbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
OoOydaromuxcs, IO3HABATEIbHON  AKTUBHOCTH,  HCCJIEIOBATEbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS;

» (¢opmMmHpoBaHUE GyHKIMOHATBHON IPaMOTHOCTH, peeBaHTHOM
r€OMETPUU: yMEHHE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKUX



MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallMsIX M TIPU W3YUYEHUU JIPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEW, (GOpMYIMpOBAaTh HUX Ha S3bIKE
Tr€OMETPUU U CO3/1aBaTh FEOMETPUUYECKHUE MOJIEIN, TPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLICHUBATH MMOJTYyYECHHBIE PE3YJIbTATHI.

OTnuunTENbHONM OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUU B Hayalle €ro H3y4yeHus 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U OINpeeIEHHBIM 00pa30M OpraHU30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOTO
MBIILJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YUYEHUIO TTPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4EHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEAMETHO-
[IPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YYaIlUXC B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CYET pelIeHus 3adad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jay Ha  ONEpPUPOBAHUE
npoCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpaza MPOBOAMUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIIepUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYEHHUS OT
HaIJIAIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAEPKaHNUA.

OcHoBHbIE cozepkarenbHble TUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHuororpanHukn», «lIpsiMble U MJIOCKOCTHA B MIPOCTPAHCTBEY», «Tena BpameHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacupenensieTcss He TOJbKO IO COJAEP)KATEIbHbIM JIMHHUSM, HO M MO ToJaMm
00y4eHHUs Ha YPOBHE CPEHEr0 00IIero 0Opa3oBaHMs.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTam
OCBOGHMSI paboyell mporpaMMbl, pacupeneN€éHHbIM [0 TrojaM OO0y4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIaJI€HUE TIE€OMETPUYECKUMHU
MOHATUSAMHU U HAaBBIKAMM OCYIIECTBIISUIOCH MTOCIIEOBATENBHO U IOCTYNATENIBHO, C
COOJII0/IEHUEM MPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
oOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OO0YydYaroIUXCs, paciuupss U
yriyosisasa e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpum orBoautcs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Hejento B 11 kimacce, Bcero 3a jiBa roja ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpPEOMETpUU. TOuka, TMpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
MapajyieIbHbIE M CKpenuBarommuecs mnpsmeie. [lapamienbHOCTh NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIBbHBIE TMPSAMBIE B MIPOCTPAHCTBE;
NapauIeIbHOCTh TPEX NPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YIoJ MEXKAY MOpsIMBIMM B IPOCTPAHCTBE.
[TapautienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napayienbHbIX TUIockocTel. [lpocteitimme mnpocTpaHCcTBeHHBIE (DUTYpHl Ha
TUTIOCKOCTHU: TE€Tpa’ip, KyO, napajuiesenunei; ToCTPOCHHE CEUCHUH.

[TepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBIE W NEPHNECHAMKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOU
NEPIECHAUKYJIIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCTBIO;  ABYIPaHHbIA  yroj, JIMHEWHBIM Yroia JABYIPaHHOIO  yria.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHE
OT TpsIMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUrypsl HAa  IUIOCKOCTb.
IlepneHAUKyISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHOrorpaHHuKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAHHHKA, BBITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yronbHas
npu3Ma; TPaHu U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
ITOJTHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieJienune]l 1 ero coucrtsa. [lupamupa: n-yroimpHas nupamujia, TPpaHd H
OCHOBaHHE MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCThH MUPAMUJIbL; IPABUIIbHAS U
yCeu€HHasi MNHUpamMuzia. IJIEMEHThl Tpu3Mbl U nuUpamuabl. [IpaBuibHbIC
MHOTOTPaHHUKHU: TOHSATHE MPABWIBHOIO MHOTOTPAaHHUKA; MPAaBWIbHAS MpPU3Ma U
MpaBWJIbHAS MHUpPaAMKIA; NpaBUJIbHAs TPEYrojibHasi MUpaMHUAa W TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHve o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
nonexka’ap v ukocasap. CeyeHus Npu3Mbl U TUPaAMU/IBIL.

CumMeTpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOMU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHUpaMUJax, MNapajljieenuIeiax,
PaBUIIbHBIX MHOTOTPaHHUKAaX.



Boeruncienre 51€eMEHTOB MHOTOTPAaHHUKOB: pPEOpa, WAroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM IMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMON MPHU3MBI.
[Inomaas OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUIBI,
TeopeMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHHS MEXIY IUIOMIAAsSMU
MOBEPXHOCTEMN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

Tena Bpamenust

[Humuaapryeckas MTOBEPXHOCTD, oOpazyrorniue UJTUHIPUIECKON
MOBEPXHOCTH, OCh MWJIMHIPUYECCKOW TOBEpPXHOCTU. [lmmuHap: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAas OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOU MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: ocHOBaHME U BeplliMHA, 00pa3yrolias
M OChb, IUIOWIQJb OOKOBOM W TMOJHOM TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETp; IUIOMIAb MOBEPXHOCTH CQEPHI.
B3aumnoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelibHas TIOCKOCTh K cdepe;
ILJI0IIAIb ChEepHI.

N300paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka nuiamHapa U KOHyca.

KoMmOuHanuu Tenm BpalleHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WM TEJO
BpaIeHusI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
IpSMOYTOJBLHOIO Tapajuiesienuneaa U cieacTBus u3 He€. OO0BEM UMIMHIpA,
KoHyca. O0BEM I1apa U 1Ioiaib cPephl.

[Togo6ubie Tenma B mpocTpaHcTBe. (COOTHOIIECHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TI0I00HBIX TEJI.

Ceuenuss mwiMHApa (MapaUiebHO M TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuielbHOE OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHue BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaMm. [lpaBuno mapammenenunena. Pemenune 3amad, CBSI3aHHBIX  C
IIPUMEHEHUEM IIpaBWJ JEUCTBUUM € BeKropamu. IlIpsAmoyronpHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaX. YTOJd MexXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenre yrioB Mexy NpsMbIMHA M THIOCKOCTSAMHU. KOOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MIPOrpaMMbl Y4eOHOIo IpeaMera
«MaremaTrka» XapakTepu3yrOTCs:

I'paxxnanckoe BociuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIMN 00YUAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4JIEHA POCCHICKOro oOIlecTBa, MPEJACTAaBICHHEM O
MaTeMaTUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TpakaAaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMP.), YMEHHEM
B3aUMOJIEHCTBOBaTh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSIMHA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCHUICKON TPaX)TAHCKON MIACHTHYHOCTH, YBAKCHHUS
K IPOLUJIOMY M HACTOSIIEMY POCCUUCKON MAaTeMaTUKH, IEHHOCTHBIM OTHOUIEHHUEM
K JOCTHMXKEHUSM POCCHICKMX MaTEMaTUKOB M POCCUHCKON MaTeMaTU4eCKOU
IIKOJIBI, K KCHOJIb30BAHUIO 3TUX JIOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO Oy AyIIETO.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHHU, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCMTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUSI MPUMEHSATH MaTeMaTUYECKUE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEXXHUM 3aHSATUH U

OT/bIXa, peryJisipHasi busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHMUA, pu 3AHATUAX CIIOPTUBHO-03OPOBHUTEIIBHOM
NEATEIBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IIEHHOCTH TPYJIOJIOOMS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATILHON  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynmymieli mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHMS MPOTPaMMBI y4eOHOTO MpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHBIMU ~ OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHLIMU
OeticmeUusMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUIMUL.

1)  Vuusepcanvuvie  noznasamenvmuvie  Oeiicmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYydcamwezo  Mupda,  npumMeHeHue  JI02UHeCKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

Ba3oBble Jioruyeckue aeiicTBUS:

e BBIABJIATH M XapaKTEPU30BATh CYNIECTBEHHBIC IPU3HAKA MAaTEMAaTHUUECKHUX
OOBEKTOB, TOHSATUN, OTHOLICHUH MEXAY MOHATUAMH, (OPMYIUPOBATH
ONpE/AeNCHUs] TOHSTHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MpPHU3HAK
KJaccu(UKanuy, OCHOBaHUA Ui OOOOIIEHHS U CPABHEHUS, KPUTEPUU
MPOBOAMMOTIO aHAIN3a;

e BOCHPUHHMMATH, (OPMYJIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTEIbHbIE W OTPULIATENIBbHBIE, €AMHUYHBbIC, YaCTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaATH CHOCOO pelmieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIOJIB30BAaTh BOMPOCHI KaK HUCCIEAOBATEIILCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOIUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLIECCa, @& TAKXKE BBIIBUTAThH
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(OOPMAIUHU, NAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BpIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, IPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3yJibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMHE: TOYKA, MPsSMasi, TNTIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEACTBUS M3 HUX TMPU PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

OneprpoBaTh MOHATUSAMU: MAPAJIIETBHOCTD U HEPIEHANKYISAPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudummpoBaTs B3aUMHOE pAaCHOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATHSMM: JIBYIPAaHHBIA yTroJl, TpaHU JBYI'PAHHOIO YIJIa,
pebpo IBYrpaHHOTO yrila; JMHEWHBIH Yrojl ABYTPAHHOTO YIJa; TpalycHas mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh TOHATHUAMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
MHOTOTPAaHHUK, 3JIEMEHTbl MHOTOI'paHHUKA, IPaBUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TPU3MA,
MPSMOYTOJIbHBIN NapaJlIeNIeUIe]l, KyO).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpas ~ OCHOBaHUS A
KJaccUPUKaUy (BBITYK/IbIE W HEBBINYKJIblE MHOTOTPAaHHUKHU; IpaBUIbHbIE
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljIeIICTUTIEbI ).

OnepupoBaTh MOHIATHIMHE: CEKyIIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHUS CEUYEHUH, UCIIONIb3YS METO]T CIIEIOB.

CrpouTh ceyeHMs] MHOTOTPAaHHUKOB METOJOM  CJIE/IOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHW W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE T€OMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSS U3BECTHBIE AHAJUTHUUECKUE METOJbl IMpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKHUX 3a]a4 Ha BBIYMCICHUE PACCTOSTHUNA MEXIY IBYMSI
TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKH /O IIJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMHUCS TPSIMBIMHU.

Pemarsb 3a1aun Ha HaxOXJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHYECKHE METOJbl TPH PEIICHUH
CTaHJIAPTHBIX MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMUCS  TPSIMBIMH, MEXKIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh TOHATHIMH: LHJIUHIAPHYECKAS ITOBEPXHOCTh, OOpa3yIOIIHe
MWIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHNIECKON TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (LHUJIUHIP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI IMOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioxKeHue chephl U MIOCKOCTH.

OnepupoBath MOHSATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHUE IAPOBOrO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI M TIOMIQTM  TIOBEPXHOCTEW  TeNm  BpallcHWS,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHWK, BIIMCAaHHBIK B cdepy u
OMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIcHusI.

BBIYuCISITh COOTHOMICHUSI MEXY IUIOMIAASIMU MOBEPXHOCTEH W 00BEMaMU
OTI00HBIX TEJL.



N3o6paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTaHUS BEKTOPOB W
YMHOEHHMsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIo napajuieienunesaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (akThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1adyd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemware 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTe NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4ecku CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpobHBI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThbI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYIubl MeXAY MPSAMBIMU U IUNIOCKOCTSMHU 10 1
5 MHororpaHHuKu 11 1
6 O6BbEMBI MHOTOIPaHHUKOB 1
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSTHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE

HauMeHoBaHue pa3iejioB H TeM uugposbie
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )

NPOrpamMMBblI Bcero o0pa3oBaTebHbIE

e padoThbl padoThI
pecypchbl

Tena BpaieHus 12

O0bEMBI TEN 5 1

BeKTOpbI U KOOpAUHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenwue, 06001IEHNE, 7 1

cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka KoHTpoJbHBI IIpakTHyeckune
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypcsbl

OcCHOBHbIE TIOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, TII0OCKOCTh, MPOCTPAHCTBO.

1 [IpaBuia n300pa’keHNsI HA pUCYHKAX: 1 05.09.202
M300paKeHHS TUIOCKOCTEH, TTapaJIeTbHBIX 3
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHA: MepeceKaronuecs MIOCKOCTH

2 P ’ 1 08.09.202
nepeceKaroImnecs npsmasi ¥ MIOCKOCTh 3
[TonsiTuA: nepecekaronrecs MIOCKOCTH

3 P ’ 1 12.09.202
MepeceKaronIrecs npsmas u mioCKOCTh 3
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 N300paKeHHEe MHOTOTPAaHHUKOB Ha 1 15.09.202
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax 3
HavanbHbie cBeieHus 0 KyOe U mupamu/e,

5 UX pa3BEPTKH U Mojenn. CeueHust 1 19.09.202
MHOTOTPaHHUKOB 3
HavanbHble cBeieHus 0 KyOe U mupamu/e,

6 uX pa3BEéPTKU U Mozeu. CeueHust 1 22.09.202
MHOTOTPaHHUKOB 3

7 [TonsiTHe 06 aKCHOMATHYECKOM 1




IMOCTPOCHUHU CTCPCOMECTPHUUN: AKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

26.09.202
3

TToustue 00 akKCHOMATHYECKOM

8 MOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI 29.09.202
CTEpEOMETPUH U CIEACTBUS U3 HUX 3
[TonsaTue 06 akCHOMaTHYECKOM

9 [IOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI 03.10.202
CTEpPEOMETPUU U CIEACTBUSI U3 HUX 3
B3anMHoe pacronioskeHue MpsiMbIX B
IPOCTPAHCTBE: NEPECEKAIOIINECs

10 PoeIP P \ 06.10.202
napajiesIbHble U CKpPEIIUBaOLIHECs 3
MpsIMbIe
[TapamienbHOCTh IPSIMBIX U IUIOCKOCTEN B
[IPOCTPAHCTBE: MapaiesibHbIE IPSMBbIC B

11 PoeIp P v 10.10.202
IIPOCTPAHCTBE; MAapaAIENbHOCTD TPEX 3
MPSIMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

12 npoctpaHcTse: 1lapannenbHoCTh NpsMON U 13.10.202
IJI0CKOCTH 3

13 VYTIiab1 ¢ COHaNpaBIEHHBIMUA CTOPOHAMHU 17.10.202

3
14 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE 20.10.202
3
15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 24.10.202

3




ITonsaTHe 06 aKCHOMAaTHYECKOM

16 MOCTPOEHUHU CTEPEOMETPHUH: aKCUOMBI 27.10.202
CTEpPEOMETPUH U CIAEACTBUS U3 HUX 3
17 [TapannenbHOCTh MIOCKOCTEM: 07.11.202
napasuieJabHble IIOCKOCTH 3
18 CaolicTBa napamienbHbIX JIOCKOCTEN 10.11.202
3
[IpocTeiime npocTpaHCTBEHHbIE PUTYPBHI
19 Ha TUTIOCKOCTH: TE€Tpa’ap, KyoO, 14.11.202
napajuiesenunes 3
20 [Toctpoenue ceuenui 17.11.202
3
21 [Toctpoenue ceuenui 21.11.202
3
Konrponsnas padora o teme "[Ipsimbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE. 24.11.202
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN" 3
[leprieH MUKy IAPHOCTD NPSMOU U
23 MJIOCKOCTHU: MEPHEHAUKYJISIPHbBIC IPSIMbIEC B 28.11.202
IIPOCTPAHCTBE 3
4 [Ipsimbie mapanienbHbIe U 01.12.202
MEPIEHIUKYIISPHBIE K MJIOCKOCTU 3
25 [IpsimMble napasenbHble U




NEPHCHAUKYJIAPHBIC K INIOCKOCTHU

05.12.202
3

[Ipu3HaKk NepHneHAUKYJIAPHOCTH IPSIMOU U

26 08.12.202

IUIOCKOCTH
3

7 [Ipu3Hak neprneHIuKyISIPHOCTH MIPSIMON U 12.12.200

IUIOCKOCTH
3

)3 Teopema o mpsiMOii IEpIIEHAUKYIISIPHON 15.12.202

IUIOCKOCTH
3

29 TeopeMa o npsiMOii epHEHAUKYIISIPHON 19.12.202

IUIOCKOCTH
3

30 Teopema o npsAMOil meprneHAUKYIIPHON 2212202

IUIOCKOCTH
3
[TeprieHquKyIsp ¥ HAKIOHHBIE:

31 PAcCTOSIHUE OT TOYKH JI0 IIOCKOCTH, 26.12.202
PacCTOSIHUE OT MPSMOH JI0 TIIOCKOCTH 3
[TeprienquKyIsIp ¥ HAKJIOHHBIE!

32 PacCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, 29.12.202
paccTosiHUE OT MPSAMOM JI0 TUIOCKOCTH 3
[TeprienquKynsip ¥ HAKJIOHHBIE!

33 paccTosiHUE OT TOYKH J0 MIOCKOCTH, 09.01.202
paccTosiHUE OT MPSAMOM JI0 TUIOCKOCTH 4

34 [lepnieHuKyIsp ¥ HAKIIOHHBIE!

12.01.202

PACCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,




pacCTodHnC OT HpHMOﬁ J0 IINIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY

35 . 16.01.202
MPSIMOY U TUIOCKOCTBIO 4
16 JIByrpaHHBIH yroJ, JIMHEHHBIH yroi 19.01.202
JBYTPaHHOT'O yIiia 4
37 JIByrpaHHbIN yroi, JMHEHHbIH yrou 3.01.202
JBYTPaHHOTO yria 4
[lepneHqUKyYISAPHOCTD MJIOCKOCTEM:
38 MIpU3HAK NEPIEHIUKYISIPHOCTH JBYX 26.01.202
IJIOCKOCTEN 4
[lepneHqUKYISAPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NEPIEHIUKYIIPHOCTU ABYX 30.01.202
IIOCKOCTEH 4
IlepneHqUKyYIAPHOCTD MIJIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYJISIPHOCTH JABYX 02.02.202
TJIOCKOCTEM 4
41 Teopema o TpEX MeprneHANKYIIpax 06.02.202
4

42 Teopema o Tpéx nepneHAUuKyIsIpax 09.02.202
4

43 Teopema o Tpéx nepneHANKyIsIpax 13.02.202

4




KonTponbHas pabota no temam
"TlepneHauKyJIApPHOCTD IPSIMBIX U

44 o 16.02.202
iockocte" u "Yriabl MeXIy NPSIMBIMU U 4
II0CKOCTAMU"

[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIC

45 3JI€EMEHThl MHOTOTPAaHHUKA, Bblnyan,Ie u 20.02.202
HEBBITYKJIbIC MHOTOTPAaHHUKH; pa3BEPTKA 4
MHOTOI'paHHHKA
[Ipu3ma: n-yronbHas npu3ma; rpaHu v

46 OCHOBaHMS IPU3MBI; TIpsiMasi ¥ HAaKJIOHHAs 27.02.202
MIPU3MBbL; OOKOBasl U MOJIHAS TOBEPXHOCTH 4
MIPU3MBI

47 [Tapamnenenurnen, HpHMoyP?HBHLIﬁ 01.02.202
napasuieJenuIe]] ¥ ero CBOMCTBa 4
[Iupamuja: n-yrojapHas nupaMuia, TpaHu

43 Y OCHOBaHUE MHUPaMUIbl; OOKOBAS U 05.03.202
MIOJIHASI TOBEPXHOCTh MUPAMHUIBL; 4
MpaBUIbHASA U YCEUEHHAS TUPAMUIA
[IpaBuUsIbHBIE MHOTOTPAHHUKU: MTOHSATUE
NPaBUIBHOTO MHOTOTPAHHUKA;

49 IIpaBUJIbHAS [IPU3MA U NIPAaBUIIbHAS 12.03.202
nupamMua; NpaBUiIbHAs TPEYTroJdbHas 4
MUpaMHJIa ¥ PABUIIBHBIN TETpadap; KyO
[IpencraBnenue o npaBUIbHBIX

50 MHOT'OTPAHHHUKAX: OKTa’Ap, TOACKAIP U 15.03.202
HUKOCadIP. 4

51 CumMeTpusi B TPOCTPAHCTBE: CUMMETPHUSI

19.03.202




OTHOCHUTCJIIbHO TOYKH, pr{MOI‘/'I, IIJIOCKOCTH.
OIeMEHTBI CUMMCTPUHU B ITUpaMUaax,

4
napasenenunesax, NpaBUIbHbIX
MHOT'OI'paHHUKAX
Brrancrenue 31eMeHTOB MHOTOTPaHHHUKOB:

52 . P 22.03.202
pé06pa, TuaroHasu, yribl 4
[Inomanp 60KOBOM OBEPXHOCTH U MOJIHOM
MOBEPXHOCTH TPSMON PU3MBI, TUIOIIAIb

53 PHOBTI TPAIVION HPHSNBL, TIOTAA 02.04.202
OCHOBaHUH, TeopemMa 0 OOKOBOI 4
MOBEPXHOCTH TPSMON TIPU3MBI
[Inomanp 60KOBOM OBEPXHOCTH U
MOBEPXHOCTHU MPABUIIBHOM MUPaMUIbI,

54 P P HpANIA 05.04.202
TeopemMa O IO OOKOBOM 4
IIOBEPXHOCTU YCECUEHHON NTUPaAMUBI
Konrtponbnas pabora no teme

55 OHTP Pabe 09.04.202

MHororpaHHuKu 4
56 [Tonsitue 06 06bEME 12.04.202
4
57 O06bEM upamMuIbl 16.04.202
4
58 O06BEM nupaMuabl 19.04.202
4
59 O6bEM upaMu/IbI

23.04.202




60 O0BEM HpaMuIbI 26.04.202
4
61 O0BEM npu3MbI 30.04.202
4
62 O06BEM TIPU3MBI 03.05.202
4
63 O06BEM IPU3MBI 07.05.202
4
64 KonTponbHas pa6"0Ta o Teme "O0BEMBI 10.05.202
MHOTOTPAaHHUKOB 4
[ToBTOpEeHme, 06001IeHNE CUCTEeMATHU3AIIHS
65 3HaHui. [loctpoeHue ceueHuii B 14.05.202
MHOTOTPaHHHUKE 4
[ToBTOpEeHue, 06001IeHNE CUCTEMATHU3ALIUS
3HaHUU. BpuKciieHne pacCTOSIHUIM: MEXAY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 17.05.202
TOUYKH JI0 MJIOCKOCTH, MEXKIY 4
CKPEIIMBAIOIIUMUCS TTPSIMBIMU
67 Wrorosas koHTposbHAs paboTa 21.05.202
4
68 [ToBTOpEeHME, 0600IIEHNE CUCTEMATH3AIIHS




3HaHui. Berancinenue YIJIOB: MCXKOY
CKpCHIMBAIOIIUMUCS ITPAMBIMUA, MEXKIY
HpHMOﬁ H INIOCKOCTBIO, IBYI'PAHHBIX

YIJI0B, YITIOB MCKIY INNIOCKOCTAMUA

24.05.202
4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Cdepa u map: ueHTp, paanyc, IMameTp;
TUIOMIA/Tb TIOBEPXHOCTH Chephl

B3aumMnoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cepsl

N3ob6paxenue chepsl, mapa Ha
miockoct. CedeHus mapa

Hunuuapuueckas TOBEPXHOCTD,
oOpa3yrolye HUIMHIPHIECKOI
MOBEPXHOCTH, OCh [IHJIUHIPUIECKOMN
MMOBEPXHOCTHU

Hunmuuap: ocHOBaHUS B OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 ocCh;
Iomaabs OOKOBOU M IOJHON
MMOBEPXHOCTHU

N3o0pakeHune MWIMHIPaA Ha TUIOCKOCTH.
Pazpéprka nnnunapa. Ceuenus

HUIMHIpPA (TUIOCKOCTHIO, MapaieIbHON
WJIU TIEPIICHIUKYJIIPHON OCH IIMJIMHIPA)

Konnueckast moBepxHOCTh, 00pa3yloime
KOHHYECKOW TOBEPXHOCTH, OCh U
BCpIIMHA KOHHYECKOU MMOBEPXHOCTHU




KOHYCI OCHOBAHHC 1 BECpIIWHA,

8 oOpasyrolas U 0Cb; IJI0LaAb OOKOBOM 1
MOJTHOM MOBEPXHOCTHU
VYceu€HHbIil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHUS 1 OOKOBas
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha MIIOCKOCTH.
Pa3zBépTka konyca. Ceuenusi KoHyca

10 (TUTOCKOCTHI0, MapasuIeTIbHON
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOIAIIEH
4yepes BEpIINHY)

1 KomOunanust Ten BparieHus u
MHOT'OIPAaHHUKOB
MHOrorpaHHuK, OIUCAHHBIN OKOJIO

12 cdepsr; chepa, BrcaHHas B
MHOTOTPaHHHK WU B TEJIO BPAIICHUS

13 [Tonsitne 06 06bEMe. OCHOBHBIC
CBOMCTBa 0OBEMOB TEl

14 O0BEM IMHIpa, KOHYCa

15 O065BEM mapa u wionaab cheps
[TogoOHEbIE TeNa B MPOCTPAHCTBE.

16 CooTHomIeHNsI MeX1y IUIOIAIIMU
MIOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TEN

17 Konrponsnas padora no temam "Tena
Bpamienus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 Crno’xeHue 1 BBIYUTaHHUE BEKTOPOB




20

YMHOXKEHHE BCKTOpa Ha YHUCJIO

21

Pasnoxenue BekTopa 1o Tpém
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuio
napaenenunesa

22

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPaMH

23

[IpsimoyronbHas cucTemMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3axaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaisipHOe
MIPOU3BEICHUE BEKTOPOB

25

Boruncnenue yriioB Mex 1y NpsSIMbIMH U
TUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO TTPU
pEIICHNN TEOMETPUIECKUX 3a1a9

27

KonTponbnas padota mo teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHUe, 06001IEeHNE U
cucTeMaTu3anus 3HaHui. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

29

[ToBTOpeHnue, 06001IeHNE U
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHue, 06001IeHNE U
CHCTeMAaTH3allUsl 3HaHHHA. 3a1aun




IUIAHUMETPUHU U MCTOAbI HX PCHICHHA

[ToBTOpeHmE, 0600IIEHNE 1

31 cUCTeMaTu3alys 3HaHUU. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PELICHHUS
[ToBTOpenue, 0600IIEHNE U

0 cucremMarusanus 3HaHuid. OCHOBHbBIE 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPHUH

33 HToroBast KOHTpOJIbHAs paboTa 1

14 IToBTOpEeHME, 0000IIEHNE U 1

CHCTeMaTHu3alMs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHallu3a, FTeOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsas JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AkuuonepHoe odmectBo «M3garenbctBo «IIpocBenienne»

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






