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HOACHUTEJBHAA 3AIIMCKA

PaGouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rocyJapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAApTa CpelHero ooiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHHMM, TNPEIBABIAEMBIX K
MaTeMaTH4eCKOMy oOOpa3oBaHWIO, U TPaAUIUid POCCHICKOrO 00pa3oBaHMS.
Peanuzanms mporpaMMbl 00eCIIeYMBACT OBJIAJICHUE KITFOUEBBIMA KOMITCTCHIIHSIMH,
COCTABJIIIOIIMMU OCHOBY JIJII CAMOPA3BUTHS U HEMPEPHIBHOTO 0Opa3oBaHUs,
IEJTOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYArOIITUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHHs OO0YyCIIOBJIEHA IPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX H
MPEIMETHBIX PE3yJbTaTOB OOyYeHHsS TEOMETPHHM B HAMPABICHWW JWYHOCTHOTO
pa3BuTus oOydaronuxcsi, ¢GopmMupoBaHus (QYHKIHMOHATBLHOM MaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHUS IPYTrUX y4eOHBbIX NUCUMIUIMH. PazButne y oOydarommxcs
NPaBWIbHBIX MPEJICTABICHUNA O CYHUIHOCTH M TMPOUCXOKIACHHUH T€OMETPHUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WJACAIBHOIO, XapakTepe OTPaKEeHUS
MaTEeMaTUYECKON HayKOH SBJICHHUI U MTPOLIECCOB PEATbHOTO MUPA, MECTE T€OMETPUHU
B CHCTEME HAyK ¥ POJIM MaTEeMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM TO3HAHUH H
B IIPAKTUKE CITOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAITUXCH, a
TAaK)K€ KA4YeCTB MBINIICHUS, HEOOXOAWMBIX ISl aJalTallid B COBPEMEHHOM
oOuiecTse.

['eomeTtpust siBisieTcs: OMHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, TaKk Kak oOOeCrneYrMBaeT BO3MOXKHOCTb HU3YYEHHS Kak
JUCIUIUINH €CTECTBEHHO-HaYyYHOW HAIMIPaBJICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIeHUE, (GOPMHPYEMOE MPU H3YYCHUU OOYyJaroIUMUCS
HNOHSATUIHBIX OCHOB T€OMETPUHU U MTOCTPOEHUU LEMOYKH JIOTHUECKUX YTBEP KICHUN
B XOJIE peUIeHUs] TEOMETPUUECKUX 3a/lady, YMEHHE BBIJIBUTATh U OINPOBEPrarh
TUTIOTE3bl HETIOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUU 3a/lad €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (U3HUKHU.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AESATENbHOCTU 4enoBeka. OpueHTalusi YeloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCJIOBHE €ro COUUaIbHOTO ObITHS, (opMa
OTpaXEHUS OKPYIKAIOIIET0 MHpA, YCIIOBHE YCICIIHOTO IO3HAHWS M aKTUBHOTO
npeoOpa3oBanus  JAeHcTBUTENbHOCTH. OmnepupoBaHUe  MPOCTPAHCTBEHHBIMU
oOpazamu 00beTUHSET pa3HbIe BUBI yU€OHOU U TPYIOBOM NE€ITETLHOCTH, SBIISICTCS
OIHUM #3 TPOo(EecCHOHATBLHO BAXHBIX KauyecTB, IMOATOMY akKTyajbHa 3ajlaya
dbopMupoBaHus y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOT'O  MBIIUICHUS  Kak
PA3HOBHUJIHOCTH OOPa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B
MOJITOTOBKE K MPAKTUYECKOM AESITEIbHOCTH IO MHOTMM HaNpPaBIICHUSM.
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Ilens ocBoeHmsi mporpamMMbl ydeOHOTO Kypca «['eomerpus» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE | OOIIEKYJIBTYPHOE pa3BUTHE
oOy4aronuxcs yepe3 o0ecreyeHue BO3MOKHOCTH TPUOOPETEHUS M UCTIOIb30BaHUS
CUCTEMAaTUYECKUX T'C€OMETPUYECKHX 3HAHUH ©  JSHCTBUH, CHenupUIHBIX
T€OMETPUH, BO3MOXKHOCTH  YCIICITHOTO  TIPOJOJDKEHHUST  00pa3oBaHUS IO
CTHEIMAILHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIE30BAHUEM TE€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TMpeIHA3HAUCHA IS
00y4Jaronmxcst CpeHEH IIKOJIbI, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUN
Ha YpOBHE OCHOBHOTO 00Iero oopasoBanus. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIME MAaTEMAaTHYECKUE YMEHUS, CBSI3AHHBIE CO
cnienuUKoil reoMeTpUN U HEOOXOIUMBIE IS )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpowme 3Toro, oHM MEIOT BO3MOKHOCTh U3YYHTh TEOMETPHIO OoJiee TiTy0oKo, eciu
B JaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
PO eCCUOHATTEHOM IESITEIIBHOCTH.

JlocTikeHre 1€ OCBOCHHUS MPOTPaMMbI  OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3a7a4. [IpHOpUTETHHIMM 3aJadaMu  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBIstOTCS:

e (QopMupoBaHME TMPEACTABICHUS O TEOMETPUU KAaK YACTH MHUPOBOU

KYJIbTYpbl H OCO3HAHHE €€ B3aUMOCBSI3H C OKPY)KAFOIIIUM MUPOM;

e (opMupoBaHHE MTPEICTABICHHS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHHS KaK
0 BWXKHEUIUX MAaTEeMATHYECKHX MOJECISX, MO3BOJIAIONINX OMHCHIBATH U
M3ydaTh pa3HBIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBanue yMeHHs pacro3HaBaTh Ha YepTekax, MOJACIAX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpPaIllCHHUS;

e OBJAJICHUE METOJAMH PEIICHUS 33]a4 Ha MOCTPOCHUS HA U300paKEHHSIX
POCTPAaHCTBEHHBIX PUTYD;

e (QopMupoBaHMe yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  PEIICHUS  OCHOBHBIX  TWUIIOB  3ajady;
dbopMHupOBaHUE YMEHHUS TMPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
pacCyXJIeHUsI B XOJl€ pEIICHUS CTEPEOMETPHUYECKHX 3alad U 3a1ad C
MPAKTUYECKUM COCPIKAHUEM;

e Pa3BUTHE MHTEIJUICKTYaJbHBIX U TBOPUYECKUX CITIOCOOHOCTEHN 00yJaronmxcs,
MMO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIIBCKUX YMEHUN, KPUTUIHOCTH
MBIIIICHUS;

e (opmupoBanue QPyHKITMOHAITBHON TPAMOTHOCTH, PEIIEBAHTHON T€OMETPHH:
YMEHUE PACIIO3HABATh MPOSBIICHUS TECOMETPUUECKUX TTOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KHM3HEHHBIX CUTYyaIUsX U MPU U3yUYECHUU
IpPYrUX  y4eOHBIX  MPEAMETOB,  MPOSIBJICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POopMyIHpOBaTh MX Ha S3BIKE TEOMETPUH U CO3/1aBaTh
TCOMETPUYCCKAE MOJENH, TPUMEHATh OCBOCHHBIH T'€OMETPUUCCKUN
anmmapar  JUI1 = pemieHus  MPaKTUKO-OPHCHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH M OLICHUBATH TIOJyUYCHHBIE PE3yIbTAThI.
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OTanYuTeILHON OCOOEHHOCTBIO MPOTpPaMMBI SIBJIIETCS BKIIFOUEHUE B KypC
CTEPEOMETPHUU B HAYaJIe €ro U3yYeHUs 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
MO3HAHUA, U OMpEeAeNEHHBIM 00pa3oM OpraHu30BaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKAaHNE NHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K NAJIbHENIIEMY
U3YUYEHHUIO IIPEAMETA.

[Ipennourenue oTaércsi HArISAIHO-KOHCTPYKTUBHOMY METOIy OOy4EeHHUSsI, TO
€CTh TEOPETUYECKHUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUU Y
y4alumxcs B Kypce CTEPEOMETPUH IPOBOIUTCS 3a CUET PELICHUS 3a/1a4 Ha CO3/IaHue
POCTPAHCTBEHHBIX O0pa30B W 3a/lady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpa3za MPOBOJUTCA C OMOPOM HA HATJATHOCTH, a
orepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICYEHUS! OT HATJIATHOCTH, MBICJIEHHOTO
W3MEHEHHUSI €r0 UCXOIHOTO COAEPHKAHMUS.

OcHoBHbIE copepkarelibHble TMHUU Kypca «['eomerpun» B 10—-11 kmaccax:
«MHororpanHukmny, «IIpsiMble U TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUIN
pacpenenseTcs He TOJIBKO M0 COAEpKaTeIbHBIM JUHUSAM, HO U 110 To/1aM 00y4eHUS
Ha YPOBHE CPEJIHEro 00111ero 00pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJibTaTaM
OCBOCHHSI pabouell MmporpaMMBbl, paclpenel€HHBIM 10 ToJaM OOYyYCHHS,
CTPYKTYPHUPOBAaHO TakuM o0O0pa3oM, 4dYTOOBI OBJQJICHUE TE€OMETPUUCCKUMU
MNOHSATHUSIMU U HaBBIKAMU OCYUIIECTBIISIOCH MOCIEAOBATEIBHO U MOCTYHATEIbHO, C
cOOJI0/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTABICHUN OO0Yy4YaIOIMUXCs, PaCIIUpss |
yrayOnsisi e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautes 2 yaca B Henenro B 10 kiracce n 1 yac B
Heaemo B 11 kmacce, Bcero 3a aBa roja ooydenus - 102 ydaeOHbIX yaca.
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COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  CcTepeoMeTpuu. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECS,
napajulelibHble W CKpeIMBaroIIMecs mpsaMble. [lapamienbHOCTh NOPSIMBIX H
IUIOCKOCTE B IIPOCTPAHCTBE: IApPAJUICIbHBIE IIPSIMbIE B  IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MapauIeIbHOCTh NPSIMON U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; Yrod MEXAYy MNOpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapajiebHbIE MIJIOCKOCTH; CBOMCTBA NAapaJlIEIbHBIX
miockoctei. [Ipocrelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapasuienenumnes; HoCTPOCHUE CEUECHUN.

[lepneHANKYISPHOCTh NPSIMOM M TJIOCKOCTHU: MEPHNEHANKYIISIPHBIE NPSIMbIE B
IPOCTPAHCTBE, MPSMbIE MApPAUICIbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
NpPU3HAK MEPIEHAUKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpEMa O MPSAMOM
NEPNEHIUKYJIPHON IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJl MEXIY MPAMOU U
IUIOCKOCTBIO;  JBYTPAHHBIA  yTOJ, JIMHEWHBIM yrojl JABYTPAaHHOIO  yrija.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 MIIOCKOCTH, TPOEKIUS (PUTYPHI HA TIOCKOCTh. [lepreHIuKyIsspHOCTh
IJIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTU JBYX INIOCKOCTEH. Teopema O Tpéx
NEepHEHIUKYJIIApax.

MHoOrorpaHHuKH

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: n-yrosipHas
npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsMas U HAKJIOHHAs MPU3MbL, OOKOBas U
NOJIHAS MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajienenunen U ero cBoictea. [lupamupaa: n-yroiibHasi mupamMujia, TPaHU H
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yceu€HHasg MNHUpaMHuaa. OJIEMEHTbl NOpu3Mbl W nupaMuibl. I[IpaBuibHbIE
MHOTOTPAHHUKU: MOHSATHE MPABUIBHOTO MHOIOTPAHHUKA; MPaBHIIbHAS MpU3Ma U
NpaBWJIbHAS NUpaMU/a; MpPaBWIbHASA TPEYTOJbHAsl NUpPaMUIa W TPABUIbHBIN
TeTpadsip; KyO. IlpencraBieHue o TNpaBWIBHBIX MHOTOIPAHHUKAaX: OKTadIp,
nozeKa’ip ¥ ukocasap. CeyeHust npu3Mbl U IUPAMUJIBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTHU. DJIEMEHTHI CHMMETPHUH B TUPaMU/Iax, apajuielienuneaax, IpaBUiIbHbIX
MHOT'OTPaHHUKAX.

Boluucienne 5J1€eMEHTOB MHOTOTPAaHHUKOB: péEOpa, auaroHaid, YIJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TMOBEPXHOCTH TMPSMON TPHU3MBI,
IJI0ILAb OCHOBAHUH, TeOpeMa 0 OOKOBOI OBEPXHOCTH MPsAMOi ipu3Mel. I lnomaap
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OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TPABWJIBHOW MHPaMUIBLI, TeOpeMa o
oA yceu€Huou nupaMusl. [lonstue 06 o0béMe. O0BEM MUpaMuUIbl, TPUMBI.

[TogoGubeie Tena B mpoctpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEll.

11 KJTACC

TeJia BpaleHus

Hununapuyeckas MOBEPXHOCT, oOpazyroriue UWIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIUHIPUYECKONW TMOBEPXHOCTH. IlunuHAp: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTh, O0Opa3yrolias W OCh;, IUIOMIAJb OOKOBOM M ITOJTHOM
MOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTU, OCh H
BepIIMHA KOHUYECKON moBepXxHocTH. KoHyc: ocHOBaHME U BeplinHa, o0pasyromas
U OCb; TJIOIAIb OOKOBOM 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA; OCHOBAHUS U OOKOBAasi TOBEPXHOCTh.

Cdepa u map: HeHTp, paauyc, AUAMETpP; IUIONIaAb MOBEPXHOCTH C(hEphI.
B3auMHoe pacnionoxxenue chepbl U IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
JI01a1b Cephl.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomMOuHanuu e BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OITMCAaHHBIN
okoJ10 cdepsl; cepa, BucaHHAs B MHOTOTPaHHUK, WM TEJIO BPAILEHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJILHOTO Tapajuienenurena u cienctBus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1Iapa 1 miomaasb chepsl.

[TogoGueie Tena B mpocTtpaHcTBE. (COOTHOIIEHUS MEXIY ILIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEll.

Ceuenus muMHIpa (MapajuieabHO U MEPIEHIUKYISIPHO OCH ), CEYEHUsI KOHYCa
(mapasuielbHOE OCHOBAHMIO M MPOXOJISIIEe Yepe3 BEPUIMHY), CEUCHHUS 11apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. Pa3noxkeHre BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBwiio mapauienenunena. Pemenwe 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JEUCTBUM C BekTopamu. lIpsmoyronbHas cucrema
koopauHaT B mnpoctpaHctBe. Koopauuatel Bektopa. [Ipocrelimme 3agaum B
KOOpAWHATaxX. YTOJd MexXIy BekTopamu. CKajlspHOE MNPOU3BEAECHUE BEKTOPOB.
Brruncnenne yrioB Mexy MPSMbIMH U TJIOCKOCTAMHU. KoOpaMHATHO-BEKTOPHBIN
METOJ IPY PEIICHUH T€OMETPUUYECKUX 3a]ad.
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IJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS MPOrpaMMbl YYEOHOro TMpeIMeTa
«MaremaTHka» XapakTepu3ylTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIMK O0YyJarOIIErocs: Kak akTUBHOTO
U OTBETCTBEHHOIO WJIEHAa POCCHUIICKOro oOIlecTBa, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W TMp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMAMHA U Ha3HAYEHHUEM.

I[laTpuoTHyeckoe BocIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON IpaskIaHCKON MIEHTUYHOCTH, YBAXKEHHUSI K
MPOILJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MATEMATUYECKOM IIKOJIBI,
K HCIIOJIB30BAHUIO ATUX JIOCTHKEHHH B JPYTrUX HayKaxX, TEXHOJIOTHSX, chepax
HKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HaHUEM JTyXOBHBIX [EHHOCTEH pOoCcHIiCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, JATUYECKOTO IOBEICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U CSATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOWYUBOTO OYTyIIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTUYECKUM aCTIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpEcax 370pOBOTO M 0€30MacHOTr0 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE IMHUTAaHHE, COATaHCHPOBAHHBIA PEKHM 3aHATHI H
OTJIbIXa, peryJisipHas Pu3nyeckasi akTUBHOCTD ); (PU3MUECKOTO COBEPIIIEHCTBOBAHMUSI,
IIPU 3aHATUSAX CIIOPTHUBHO-030POBUTENBHON IESTENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM LIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
pasnmuyHbiM  chepaM  TIPOPECCHOHATBHON  NESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIATh OCO3HAHHBINA BBHIOOP
Oynymerd mnpodeccur W peamu3oBBIBaTh COOCTBEHHbBIE JKU3HEHHBIC TUIAHBI
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3OBaHMIO W
caM000pa30BaHUI0 HAa TMPOTSHKEHUM BCEU KU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1a4 MaTeMaTHUYeCKOM HAPaBIEHHOCTH.

IKOJIOrHYeCKOe BOCIUTAHUE:
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c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYphl, MOHUMAaHUEM BIUSHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpenbl, OCO3HaHWEM TJ00aJTbHOTO XapakTepa HSKOJOTHYECKHX MpoOJieM;
OpUEHTAIIMEN HAa NMPUMEHEHUE MATEMATUYECKUX 3HAHUW JJIs pEUICHMsS 3aaad B
00J1acTH OKpY’KaroIel Cpe/ibl, INTAHUPOBAHUS TIOCTYIIKOB M OIIEHKH UX BO3MOXHBIX
MOCTIECTBUM JJIs1 OKPYKAIOUIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHMUSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHsI HAayKd M  OOINECTBEHHOW TMPAKTHUKH, TMOHWMaHHUEM
MaTEMaTUYECKONM HayKu Kak c@epbl YelOBEUECKOW esATEeITbHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS IIUBUJIM3ALMM; OBJIAJICHUEM SI3BIKOM
MaTE€MaTUKU W MaTEMaTU4YECKON KyJIbTypOM KaK CpPEIACTBOM IIO03HAHUS MUpa;
TOTOBHOCTBIO OCYLIECTBJISAITh MPOCKTHYID W HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJIUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO TIperMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YVHUBEPCATbHbIMU — KOMMYHUKAMUBHbIMU
0elCmeUAMU, YHUBEPCANbHBIMU Pe2YTAMUSHLIMU 0eUCBUIMU.

1)  VYuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gdopmuposanue 06a306vlX KOSHUMUBHBIX NPOYECco8 o0oyuarouuxci (oceoeHue
Memo0o8  NO3HAHUA  OKpydcanowe2o  Mupda,  NpPUMEHeHUue  J02UYEeCKUX,
Ucce008amenbCKux onepayutl, yMeHuu pabomams ¢ ungopmayuetr).

ba3oBble 1ornyeckue 1eicTBuA:

e BBIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MaTEeMaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAy MOHATUAMH, (OPMYIHPOBATH
ONMpeNeNeHus]  MOHSATUM; YCTAHABIMBATH  CYIIECTBEHHbIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA g OOOOIIEHHMS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmMyIUpoBaTH U  TPEOOPA3OBHIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE U OTpUIATEIbHBIC, €IMHHYHBIC, YacCTHbIE M OOIIUE;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (akTax, JaHHBIX, HAONIOJIEHUAX U YTBEPKICHUSX;
npeiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;

e JIeJIaTh BBIBOJBI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
NPUBOJIUTh TIPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS 1 BBIBOJIBI;
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e BbIOMpaTh CcHOCOO pemeHuss ydeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB peElUIeHUs, BBIOMpAaTh HauOoJiee MOAXOAAIUN ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:

e HCIOJb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUM MHCTPYMEHT IMO3HAHMS;
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYHE, NpoOIeMy,
yCTaHaBJIMBaTh MCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IIPOBOJHUTH CaMOCTOSITEIIEHO CIUTAaHUPOBaHHBIN AKCIEPUMEHT,
UCCIIEZIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
OOBbEKTa, SIBJICHHUS, TPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEJNIBHO (hOPMYIUPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATAM
MPOBEAEHHOTO HAOMIONEHUS, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

e IIPOTHO3MPOBATh BO3MOXKHOE pPA3BUTHE NPOLECCA, a TAKXKE BBIJIBUIATH
IIPEATOJIOKEHNS O €T0 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

e BBIABISTH AePUIUTHI HHGOPMAINH, TAHHBIX, HEOOXOAUMBIX JIJIsI OTBETA Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh HMH(OPMAUUIO M3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(POpPMALIHIO
Pa3TUYHBIX BUJOB U (JOPM MIPEICTABICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, MPEJCTABIATh €€ B pa3IMUHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOpMaIIH 1o CaMOCTOSTENIEHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvle KOMMYHUKAMUGHblE  Oelicmsus, 0Oecneuusaom

CcPOpMUPOBAHHOCNb COYUATLHBIX HABLIKOE 00YYAIOUUXCA.

OO0menne:

e BOCIPUHUMATH U (OPMYIHPOBATH CY>KJIECHHUS B COOTBETCTBHUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHhMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy pEelIeHUs
3a/1a4yu, KOMMEHTUPOBATh MOJYYEHHBIN pe3yJbTaT;

e B X0JI¢ 00CYXJIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIEMBI, pelIaeMoi 3aJja4uM, BBICKa3bIBaTh UAECH, HALICJICHHBIE HA ITOUCK
pELIEHMs; COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSIMU JPYrHX
YYaCTHHKOB JHAJIOra, OOHApyXKUBaTh PazIU4Me M CXOJICTBO TO3UIIUIL; B
KOPPEKTHOI Gopme popMyIrpoBaTh pa3HOIIaCusi, CBOU BO3PAKEHUS;

e TMpPEACTABIATh  PE3yNbTAaThl  pEIICHHs  3aJayd,  HKCIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA; CAMOCTOSATEIBHO BEIOUPATh (POPMAT BBICTYILIIEHUS
C YYETOM 3aja4 MPE3eHTALUNA U OCOOEHHOCTEHN ayJUTOPHUHU.

CoTpyaHu4ecTBO:
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e TIOHWMATh W UCIIOJIH30BATh IPEUMYIIECTBA KOMAHIHOW U HHIUBHUIYaTHbHOM
paboThl TIpU pElIeHUH y4eOHBIX 3aJa4; MPUHUMATH II€JIb COBMECTHOM
NESTENBHOCTH, IUIAHUPOBATH  OPraHU3aIMI0  COBMECTHOM  paboTHI,
pacmpenieNaTh BHIBI padOT, JOTOBapHBATHCS, OOCYXIAaTh MPOILECC |
pe3yabTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;

e Y4acCTBOBaTh B IPyNMOBBIX opMax paboThl (00CYkIeHHS, 0OOMEH MHEHHH,
«MO3TOBBIC IITYPMbD» W WHBIC); BBITOJHITH CBOK YacTh palbOTHl M
KOOPJIMHUPOBATH CBOU JICHCTBUS C APYTUMH WiICHAMU KOMaH Ibl; OIIEHUBATh
KaueCcTBO CBOEro BKJIaJa B OOMUNA MPOAYKT TO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUSI.

3) Vuueepcanvnule pecynamuensie oeticmaus, obecneuusarom opmuposanue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.

Camoopranusanus:

e COCTaBIISTH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEBIOUPATh CIIOCO0 pelieHus
C YU4ETOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH TIO3HABATEILHOW pediekcun Kak OCO3HAHUS
COBEpIIIAEMBIX JICHCTBHI W MBICIHTEIBHBIX IMPOIIECCOB, UX PE3yJbTATOB,;
BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOLIECCa U pe3yibTaTa
pEIIeHs MaTEMaTHIECKOM 3a1a4H;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
JAHHBIX, HAWJICHHBIX OITMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICGHUBATh COOTBETCTBHE pe3yJibTaTa IEJM U YCIOBHUSIM, OOBSICHSTH
MPUYHUHBI JTOCTHKEHUS WM HEJOCTIKCHUS PE3YJIBTATOB JEATEIHHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh NOHATUSIMU: TOUYKA, IIPSAMas, IJIOCKOCTb.

[IpyMeEHSITh aKCHOMBI CTEPEOMETPUU M CIEICTBUA W3 HUX IIPU PEIICHUHU
FeOMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAUICIIBHOCTh U MEPHEHIUKYIISIPHOCTD MPSMBIX
U IJIOCKOCTEMH.

KiaccupunmpoBath B3aMMHOE PACMOJOKCHHE NPSAMBIX M IIOCKOCTEH B
IIPOCTPAHCTRBE.

OnepupoBaTh MNOHATUSAMU: JABYIPAaHHBIM Yroj, T'paHW JBYTPAHHOTO YIJIa,
pebpo NBYrpaHHOIO YIJIa; JUHEWHBIA YTroJl JIByTpaHHOIO YIJIa; TpajJyCHas Mmepa
JIBYTPAHHOTO yTJIa.
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OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBITYKIBIM W HEBBITYKJIBINA
MHOTOTPaHHUK, JIEMEHTHI MHOTOTPaHHUKA, TPABMWIIHHBIA MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MMHUpaMua; MpU3Ma,
PsIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KnaccuduimpoBarb ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBaHMS  JUId
kjnaccudukanuu  (BBINYKJIbIE U HEBBIMYKJIbIE MHOTOIPAHHUKH; MpaBUJIbHBIC
MHOTOTPAHHUKH; PSIMBIE U HAKJIOHHBIEC TPU3MBI, TTapaUICTICTTUIIC IbI).

OnepupoBath NOHATUSIMH: CEKYLIas NIOCKOCTb, CEYE€HHE MHOTOTPAHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUSI CEYEHHH, NCIIOJIBb3YSI METO/I CJIEIOB.

CrpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJIOM  CJIEOB,  BBINOJIHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKHU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBepXy, COOKY, CHU3Y.

Pemate 3aaun Ha HAXOXKJACHUE T€OMETPUUECKUX BEITMYMH MO 00pasliaM WiH
QIroOpuTMaM, TPUMEHSS M3BECTHBIE aHAJIUTUYECKWE METOJbl MPH PEUICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7a4 Ha BHIYUCIICHHE PACCTOSHUN MEXIY TBYMS
TOYKAMHM, OT TOYKH JIO MpsIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXKIY
CKPENIMBAIOIIMMUCS MPSMBIMHU.

Pemate 3a1aun Ha HAXOXKJACHUE TEOMETPUUECKUX BETMYUH MO 00pasliaM WiH
aNropuT™MaM, TMPUMEHSSI W3BECTHbIC AHAJUTUYECKHME METOJAbl IPU PEIICHUU
CTaHAAPTHBIX  MaTeMaTHYEeCKMX 3a7ad Ha  BBIUMCICHUE VYIJOB  MEXIY
CKPEIIMBAIOIIMMUCSA TPSIMBIMH, MEXKIy TMPSIMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.

Boraucisate 00bEMBI M TUIOMAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma,
UpaMmIa) C MpUMEHEHHEM (POPMYJT; BBIYUCIISITH COOTHOIICHHS MEXKTY TUIOIIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TI0JIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTH CHMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, nmpeicTaBlIeHHYIO Ha yepTexax U
PHUCYHKaX.

[TpumensTs reomeTpuueckue GakThl AJIs PEIICHUsI CTEPEOMETPUYECKUX 3aad,
MPEATOoIaraloInX HECKOJIBKO MIAroB PEIICHUS, €CII YCIOBUS TPUMEHEHUS 3a]JaHbI
B SIBHOU (hopme.

[IppuMeHsaTs MpoOCTEHININME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUUECKHX 3a7ad.

[IpuBoauTE HpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOAE U
KU3HU, paCIIO3HABATh MPOSIBICHNE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumeHsATh TONMy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH peabHBIC
CUTyallU W TPUMEHSTh H3yUYCHHBIE TOHATHUS B TMPOIIECCE MOMCKA PEIICHUs
MaTeMaTudecku CcGOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEAbHBIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEA0BAaTh IMOCTPOCHHBIE MOJEIA C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHITHI U TEOPEM, almapaTa ajare0psl; pemaTh
MPAKTUYECKHE 3a/1a4M, CBI3aHHbBIC C HAXOXKICHHEM F€OMETPHUUCCKUX BEIIUYHUH.
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11 KUIACC

OnepupoBaTh MNOHATUSMH: UWIUHAPUYECKAs] TMOBEPXHOCTh, 0Opasyromue
UIMHAPUYECKON TOBEPXHOCTH; IUITUHAP; KOHUYECKas TOBEPXHOCTh, 00pa3yrolue
KOHUYECKOM MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IIMIMHIP, KOHYC, cdepa U map).

OOBACHITH CTOCOOBI TOJTYYEHHUS TEJT BpAIlICHHUS.

KinaccudunmpoBats B3auMHOE pacnoyioxkeHue cepsbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIJIOM, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIAUM  TOBEPXHOCTEM  TeNn  BpalleHWs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy U OMUCAHHBIN
oKoJ10 cpepsl; cepa, BMUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BBIYUCIATE COOTHOIICHHS] MEXIY TUIOMAIMU MMOBEPXHOCTEH U 00bEMaMU
O00HBIX TEJL.

N300paxkarh u3ydaemble (PUTypbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhInonHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBEepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BpaIICHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEOOpa3oBBIBATH HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax H
pPUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BbIMONHATS  JEHCTBUSA  CJIOXKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCJIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.

[IpumeHsTh paBuiIO NMapavieienuneaa.

OnepupoBaTh MOHATHSIMH: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJh BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIIpHOE TPOU3BEIACHUE, PACKIAbIBaTh BEKTOpP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TNIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensaTh reomeTpuueckue HakThl 71 PEIICHHUS CTEPEOMETPUIECCKUX 3a]1ad,
MPEANOoIaraloInX HECKOIBKO MIAroB PEIICHUS, €CIIA YCIOBUS TPUMEHEHUS 3aJaHbI
B SIBHOU (hopme.

Pemate mpocreiinime reoMeTprUUecKUe 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum Ha J0Ka3aTeIbCTBO MATEMATHUYCCKMX OTHONICHUH W
HaXOXJEHUE TEOMETPUIECKHUX BEIMYMH 0 00pasiiaM WIH alfOpUTMaM, IIPUMEHSISI
M3BECTHBIC METOBI IIPH PEIICHUHU CTAHAAPTHBIX MAaTEMATUYIECKIX 3a1ad.
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[IpuMeHsaTP MpOCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTE NpHUMEPHl MATEMAaTUYECKHMX 3aKOHOMEPHOCTEHW B IPUPOJE U
YKA3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpumeHsATh MOJMyYEeHHBIE 3HAHUS HA IPAKTUKE: aHAJIU3UPOBATh pEajbHbIC
CATyallud W IPUMEHATb HU3YYECHHBIC IIOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu Cc(HOpMyJIUpOBAaHHOM MpPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CATyallud Ha $A3bIKE TE€OMETPHM, HWCCIEAO0BATh I[OCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN U TEOPEM, arlrapaTa ajreopbl; pemarhb
IIPAKTUYECKHUE 3a]1a4l, CBSA3aHHbBIE C HAXOKICHUEM IT'€OMETPUYECKUX BEJIIMUMH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Jl:;-)ﬂ HaumeHoBaHue pa3feioB H TeM NPOrpaMMbl Beero Konrposnsubie  [pakrmueckue gg;g?o(:;ab;gbﬂme
padoThI padoThI pecype
BBenenue B ctepeomMeTpuio 10
) [Ipsimble M TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [IepneHMKyYISAPHOCTD NPSAMBIX U IJIOCKOCTEN 12
4 Yrusl Mexay IPSMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpaHHuku 11 1
6 O06bEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHNUs, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0

Mepeaar vepes [nanok 20.12.2023 11:45 GMT+03:00 / \
5088¢453-281a-4ffc-8081-18971911a759 | |::I|

CrpaHuua 14 u3 27 \\ /



11 KUIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHBbIE
o HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Ne i/l IpOrpaMMbE Beero Kog[Tpo.m,m,le HpﬁaKanecmle 0Bpa30BATETBHBIE
padoTbl padoTbl pecypebi
1 Tena BpameHus 12
2 OO0BbEMEBI TET 5 1
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000MIIECHNE, 7 1
cUcTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtp.
padoThI

Ip.
padoTshI

Jara

HU3y4eHust

DJIEeKTPOHHbIE
uudgposbie

pecypchl

o0pa3oBaTe/ibHbIE

OCHOBHBIE MOHATHUS CTEPEOMETPHUU: TOUKA, IIpsAMas,
IJI0CKOCTh, MpocTpaHcTBO. [IpaBuna uzoOpakenus Ha
PHUCYHKaX: N300paKeHHs IUIOCKOCTEH, mapaiebHbIX
HpSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA

IlonsTus: NEPCCCKArOIUECA MIIOCKOCTH, IMEPCCCKAIOIHECS
mpsmMas 1 ImJI0CKOCThb

IlousTus: MEPECCKAOIUECA ITIIOCKOCTH, IIEPCCEKAIOIHUECS
npsmad 1 mioCKOCTb

3HAaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHe
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX
4epTexax

HauanbHble cBeneHus o Ky0e u mupaMuse, ux pa3sBEPTKU U
Mozienu. CeueHuss MHOTOTPaHHUKOB

HauanbsHbie cBeieHs 0 KyOe U mupaMuie, UxX pa3BEPTKU U
Mozenu. CeueHuss MHOTOTPaHHUKOB

[TonsTHE 006 AKCHOMATHYECKOM OCTPOCHUHN
CTEepEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U CIEICTBUS U3
HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMCTPHU: AKCUOMBI CTCPCOMETPUUN U CIICACTBUA U3
HHUX

ITonsTHe 00 aKCHOMAaTHYECKOM IMOCTPOCHHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMETPUUN U CIICACTBUA U3
HHUX
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ITonsTHe 00 aKCHOMAaTHYECKOM IMOCTPOCHHUU

10 CTEpEOMETPUU: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 1
HUX
B3anMHoOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE:

11 [IEPECEKAIOIIMECS, TAPATUICIIBHBIC U CKPEIMBAOLINEC 1
npsiMble
[TapannenpHOCTB NPSIMBIX U TUIOCKOCTEN B POCTPAHCTBE:

12 NapajuleJIbHbIE MPSIMBbIE B IPOCTPAHCTBE; NapajlIeIbHOCTh 1
TPEX MPSIMBIX

13 [TapaienbHOCTB NPSIMBIX U TUIOCKOCTEN B IPOCTPAHCTBE: 1
[TapamienbHOCTh IPSIMOM U INTIOCKOCTH

14 VYTriabl ¢ cOHanpaBiIEHHBIMUA CTOPOHAMHU 1

15 Yroa Mexay nIpsiMbIMHU B IPOCTPAHCTBE 1

16 Yroa Mexay IpsMbIMHU B IIPOCTPAHCTBE 1

17 [Tapaju1enbHOCTB IUIOCKOCTEN: MapajlIeIbHbIE INIOCKOCTH 1

18 CpolicTBa napajuienbHbIX IJIOCKOCTEN 1

19 [Tpocreiime npocTpaHCTBEHHbBIE (PUTYPHI HA TNIOCKOCTH: 1
TeTpadap, Ky0, mapauieseuie 1

20 [TocTpoenue ceueHuit 1

21 [Toctpoenue ceuenuit 1

2 Kontponbnas padota o teme "[IpsiMbie U TUIOCKOCTH B 1
npoctpancTie. [lapaieabHOCTh NPSIMBIX U TJIOCKOCTEN"

23 [lepneHqUKYISPHOCTD IPSMOM U INIOCKOCTH: 1
MePIEeHIUKYIIIPHbIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasienbHble U NePIEHANKYISIPHbBIE K 1
IJIOCKOCTH

25 [IpsimMble mapasienbHble U NEPHIEHANKYIIAPHBIE K 1
IJIOCKOCTH

26 [Ipu3Hak nepneHIuKyIIpHOCTH NPSIMOM U TIIIOCKOCTH 1

27 [Tpu3Hak nepneHIuKyJIIpHOCTH NPSIMOM U TIJIOCKOCTH 1

28 Teopema o0 mpsiMON MEPIEHANKYIISIPHON TIIIOCKOCTH 1
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29

Teopema o ipsAMON NTEPHEHIUKYISIPHON MIIOCKOCTH

30 Teopema o mpsiMOM MEPIEHANKYIISIPHOMN TIIIOCKOCTH

31 [lepnenauKynsip U HaKJIOHHBIE! paccTOsHUE OT TOUKH 110
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 INIOCKOCTU

3 IlepnieHIUKYNISp U HAKIIOHHBIE: paccTOAHUE OT TOUKH /10
IJIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 TIIOCKOCTH

33 [leprnieHIUKYNSp U HAKIOHHBIE: PacCTOAHNE OT TOUKH /10
IJIOCKOCTH, PaCCTOSIHUE OT MPSMOM 10 INIOCKOCTH

34 [leprnieHIUKYNsIp U HAKJIIOHHBIE: PacCTOAHNE OT TOUKH /10
MIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJd MEXY IPSIMOM U IMIIOCKOCTBIO

36 JIByrpaHHbIi yroi, JUHEHHBIN yroi ABYTPAHHOTO yria

37 JIByrpaHHbIN yroJj, JUHEHHBIN Yo ABYTPAHHOTO yria

33 [lepnieHIUKYIAPHOCTD MIOCKOCTEH: MpH3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

39 IlepnieHIMKYIAPHOCTD MIIOCKOCTEM: NpH3HaK
MEPIEeHIUKYJIPHOCTH ABYX IJIOCKOCTEN

40 [lepneHAUKyYISIPHOCTD MIIOCKOCTEM: NpH3HaK
MEPIEeHIUKYIIPHOCTU ABYX INIOCKOCTEN

41 Teopema 0 Tpéx nepneHanuKyIsIpax

42 TeopeMma 0 Tpéx nepneHauKysIpax

43 Teopema o Tpéx nepneHIuKyIsIpax
Konrtponsnas padora no remam "llepneHIuKyIApHOCTD

44 NPSAMBIX U HHOCKOCTeP'I" n "Y1l MEXIY NPSIMBIMH U
miockocTsmMu"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI

45 MHOT'OIPAaHHUKA, BBIIYKIIbIE U HEBBIYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPaHHHUKA
[Ipu3ma: n-yrospHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI;

46 npsiMasi U HaKJIOHHAs TPU3MBbL; OOKOBasi U MOJIHAS

IMOBCPXHOCTDb IIPU3MbI
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Hapamleﬂem/lnez[, HpHMoerJ'ILHHI\/'I mapauiCyICumnea u €ro

47 . 1
CBOMCTBA
[Mupamuna: n-yroyibHas MUpaMua, TPAaHA U OCHOBAHUE
48 MUpaMUIbl; 00KOBAsI M MOJTHAS TIOBEPXHOCTh TUPAMHU/IBI; 1
MIpaBWJIbHAS U yCEUEHHAS TUPaMUJIA
[TpaBuIIbHBIE MHOTOTPaHHUKHU: TTOHITHE MPABUIHHOTO
49 MHOTOTPaHHHKA; TPaBHIbHAS MPU3Ma U TIPABHIIbHAS 1
MUpaMKJIa; TPABUIIbHAS TPEYrobHAS TUPAMUIA U
MIpaBWIbHBIN TeTpasip; KyO
50 [IpencraBnenue o MpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTAdIP, 1
JOJEKa’Ap U UKOCASIP.
CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO
51 TOYKH, IPSMOM, TUIOCKOCTH. DIIEMEHTHI CAMMETPHUU B 1
nupamMuiax, napajuiesenune1ax, npaBuiIbHbIX
MHOTOTPaHHHUKAX
5> Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JMaroHalu, YTkl
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
53 MPSAMOU NPU3MBI, IJIOIIA/Ib OCHOBaHUI, TEOPEMA O 1
OOKOBOI1 MOBEPXHOCTH MPSIMON MTPU3MBI
[Tnomans 60k0BOM MOBEPXHOCTH U MOBEPXHOCTHU
54 MPaBUIBHON MUPaMUIBI, TEOpEMa O TUIOIIAIH OOKOBOM 1
MOBEPXHOCTU YCEUEHHON MUPaMUIbI
55 KontposbHas padota mo Teme "MHOrorpaHHUKH" 1
56 [Tonsitre 06 06bEME 1
57 O0BEM UpaMu/IbI 1
58 O0BEM UpaMuIbI 1
59 O0BEM paMuIbI 1
60 O0BEM UpaMuIbI 1
61 O06BEM pU3MBI 1
62 O06BEM pU3MBI 1
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63 O0BEM TPU3MBI 1

64 KontposbHas padora mo teme "OObEMBI MHOTOIPaHHHKOB" 1

65 [ToBTOpenue, 06001IeHNE cucTeMaTH3alusl 3HaHUH. 1
ITocTpoeHue ceyeHuii B MHOTOIPAHHUKE
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIusl 3HAHUH.

66 Brruncnenne paCVCTo;[HI/Iﬁ: MEXIY ABYMSI TOUYKAMH, OT 1
TOYKH JI0 NMPSMOM, OT TOUKH 10 MIOCKOCTH, MEXKIY
CKPEITUBAIOIIUMHUCS TPSIMBIMH

67 HroroBasi koHTpOIbHAsS paboTa 1
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIusl 3HAHUH.

63 Brruucnenue yrios: MEK Ly CKPELIHBAOIINMHCA 1
MPSAMBIMH, MEX1Y IPSIMOU U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXY IUIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68
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11 KVIACC

KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Nen/m  Tema ypoka Kontp. Ilp. HAata unpposrre
Bcero U3ydeHus ~ oOpa3oBarTe/IbHbIE
padoTrsl  padoTHI pecypebi
1 Cdepa u map: neHTp, paauyc, 1uamMeTp; Iouab 1
MTOBEPXHOCTHU CEPbI
) B3aumnoe pacrnonoxenue chepbl U MI0CKOCTH; 1
KacaTelbHasl MI0CKOCTh K cdepe; mioanb chepsl
3 N3ob6paxenue chepsl, mapa Ha miiockoctu. CedeHus mapa 1
Hunuaapuyeckas MoBEpPXHOCTh, 00pa3yrolue
4 LHUJIUHIPUYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKOMN 1
ITOBEPXHOCTHU
[{uimuap: ocHOBaHUS U OOKOBAsI TOBEPXHOCTb,
5 oOpa3yromas U 0Ch; IO OOKOBOW U MOJTHOU 1
IIOBEPXHOCTHU
N3o0paxenne NUIMHAPA HA TUIOCKOCTH. Pa3BépTka
6 nunuHapa. CedeHus MUIMHIPA (MIOCKOCTBIO, 1
napajuieaTbHON WM MEePHeHIUKYISIPHON OCH IIUJIUHAPA)
7 Konunyeckasi moBepXHOCTb, 00pa3yrolire KOHHYECKOM 1
IIOBEPXHOCTH, OCh ¥ BEPLIMHA KOHUYECKOU TOBEPXHOCTU
3 Konyc: ocHOBaHue 1 BepIIMHA, 00pa3yromas 1 oCh; 1
TJI01a]Th OOKOBOW M MOJTHOW MOBEPXHOCTH
9 VY ceu€HHBIN KOHYC: 00pa3yoIIne U BHICOTa; OCHOBAHHUS U 1
O0KOBast MOBEPXHOCTh
N300paxenne koHyca Ha IIO0CcKOCTH. Pa3BépTka KoHyca.
10 Ceuenus kKoHyca (TUIOCKOCTBIO, ITapajuIeIbHON 1
OCHOBAHUIO, U MJIOCKOCTBIO, TPOXOAIIEH Yepe3 BEPIINHY)
11 KomOuHarms Ten BpanieHuss 1 MHOTOTPaHHUKOB 1
12 MHororpaHH#K, OMUCAHHBIN OKOJIO chepsl; cdepa, 1

BIIMCaHHAas B MHOI'OI'PAaHHHUK HJIM B TCJIO BPAIICHHUA
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13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEI

14 O0BEM IUIIMHIpa, KOHYCA

15 O0BEM mapa u wionaab chepsl

16 [TogoGHbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00bEMaMU MTOTI0OHBIX TEJ

17 'ISOHTpOHBHaH pabota no Temam "Tena BpamieHus" u

O6bembl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CnoxeHue ¥ BbIYMTaHHUE BEKTOPOB

20 YMHOKEHHE BEKTOpA HA YU CIIO

71 PasnoxxeHue BekTopa 1o TpéM HEeKOMIUIaHAPHBIM
BekTopaM. [IpaBuio napamienenumnena

2 PCHJCHH? 3a/1a4, CBSI3aHHBIX C IPUMEHEHUEM TTPABUII
JIEHCTBUIN C BEKTOpaMHU
[IpsiMmoyrobHast cUCTEMa KOOPJIMHAT B MMPOCTPAHCTBE.

23 Koopaunats! Bextopa. [Ipocreiimmue 3anauu B
KOOpJAMHATAX

24 VYron mexay Bektopamu. CKalsgpHOE TPOU3BEICHUE
BEKTOpPOB

25 Bolunciienue yrioB M1y NPSMbIMU U IJIOCKOCTSIMU

2% KoopannatHO-BEKTOPHBIN METO TP pELICHUU
reOMEeTPUYECKUX 3a/1a4

27 KonTponbhas Pa60Ta 1o TeMe "BeKTophl 1 KOOpIUHATHI B
MIPOCTPAHCTBE

78 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHU.
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca INIaHUMETPUH

29 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHU.
OcHoBHbIE UTYPHI, (PAKTBI, TEOPEMBI Kypca TNIAHUMETPHH

30 [ToBTOpeHMEe, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.

33[[8‘11/1 IIAHUMETPHUHN U METOABI UX PCILICHUA
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[ToBTOpEHME, 0000IICHUE M CHCTEMAaTH3allisI 3HAHU.

31 3a1auv MIIAaHUMETPUU ¥ METOJIBI X PEIICHUS !
[ToBTOpeHmEe, 0000IIEHNE 1 CHCTEMATH3AIUS 3HAHUH.
32 OcHoBHBbIE GUTYPBI, (DAKTHI, TEOPEMBI Kypca 1
CTePEOMETPHH
33 HToroBasi KOHTpOJIbHAs paboTa 1
34 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOJUYECKHUE MATEPHUAJIbI UIA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET
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