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MMOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma yuebHOoro kypca «l'eomerpusi» 06a30BOTO YPOBHS IJIs
oOyuarommuxcst 10 —11 krimaccoB paspaborana Ha ocHOBe DenaepaibHOTO
rOCyJIapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa CPeIHEro odimero oOpa3oBaHMs,
C yu4yéTOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHWN, TNPEIBSIBISIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHWUIO, W TPAIHIMHA POCCHHUCKOTO 0Opa3oBaHUS.
Peanmu3zamust mporpaMmbl 00ecTieYMBaeT OBJIAJICHUE KITFOUEBBIMH KOMIIETSHITUSIMU,
COCTaBISIIONIMMH OCHOBY [UUISI CaMOpPa3BHUTHS W HENPEPHIBHOTO 0OOpa30BaHMS,
LIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO Pa3BUTHUSA
JIMIHOCTH O0YyYJaIOIIUXCS.

HEJIMA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETPMH Ha YPOBHE CpPEaHEro oOIIero
oOpa3oBaHUsl OOYCIIOBJICHA MPAKTUYECKOW 3HAYMMOCTBIO METaNpeIMETHBIX |
MPEMETHBIX PE3yJIbTATOB OOYYCHUs T€OMETPHU B HAMPABJICHUH JIMYHOCTHOTO
pa3BuTHsl OOywaromuxcsi, (GopMHUpOBaHUA (YHKIMOHAIBHOW MaTeMaTHYEeCKOU
rPaMOTHOCTH, U3YUYCHUS APYTUX YUEOHBIX AUCHUIUINH. Pa3zBuTHe y oOydaromuxcs
MPaBUJIbHBIX MPEJICTABJICHUN O CYIIHOCTH M MPOUCXOXICHUH T€OMETPHUUYECKUX
a0CTpakKInii, COOTHOIICHHWH PEAJTBLHOTO W WJICAIBLHOTO, XapaKTepe OTPaKCHUS
MaTeMaTUYeCKOM HAyKOW SBJICHUW M TIPOLIECCOB PEAJbHOTO MHpPA, MECTE
FeOMETPUH B CUCTEME HAaYK M POJIM MaTEMaTHUYECKOTO MOJICIIMPOBAHUSI B HAYYHOM
MMO3HAHWUH U B TIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS
y4Jammxcs, a TakKe KadeCTB MBIINUICHUS, HEOOXONMMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpus siBisieTcsi OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
o0miero o00Opa3oBaHUs, TaK KaK oOOECleYyuBaeT BO3MOXXHOCTh H3YUYCHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAPaBICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe wpbIIeHHE, (GOPMHUPYEMOE IMPH H3YUYEHUH OOyYarOIIUMUCS
MOHATUUHBIX OCHOB I'€OMETPUU U MOCTPOCHUU LIETTIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJE€ pEIICHUs] TeOMETPUUECKHX 3aJay, YMEHHE BBIIBUTaTh U OIPOBEPraThb
TUTIOTE3bl HETIOCPEJICTBEHHO HCIIOJNB3YIOTCSI MPU PEIICHWH 3a7lad €CTECTBEHHO-
HAy4HOTO IIUKJIa, B YACTHOCTH U3 Kypca (HU3HUKH.

YMeHue OpueHTHPOBATHCS B MIPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX O0JACTSAX MESITEIbHOCTH dYenoBeka. OpHeHTaus 4YeloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJAUMOE YCJIOBHE €ro COIHAIBLHOTO OBITHSA, (opma
OTPaKEHHUSI OKPY’KAIOIIErO0 MHpPA, YCIOBHE YCIEIIHOTO MO3HAHHUS M aKTHUBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHWEe  MOPOCTPAHCTBEHHBIMU
oOpa3zamMu OObEOUHSIET pa3Hble BHUIblI YYEOHOW U TPYAOBOH JEATEIHLHOCTH,
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SIBJIISIETCSI OJHUM M3 MNPO(PECCHOHAIBLHO BaXKHBIX KA4ECTB, MOATOMY aKTyalibHa
3aaya (GpOopMHUpPOBaHUSA y OOY4YAIOIIUXCSI MPOCTPAHCTBEHHOI'O MBIIUIEHUS Kak
Pa3HOBUJHOCTU OOPa3HOrO MBIIUIEHUSI — CYILIECTBEHHOIO KOMIIOHEHTAa B
MOATOTOBKE K NMPAaKTUYECKOU AEATEeIbHOCTH O MHOTMM HaIlpaBJICHUSIM.

Llens ocBoenust mporpammbsl ydyeOHOro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE O0OydeHHsI — 00IeoOpa3oBaTebHOE W OOMIEKYJIBTYPHOE pa3BUTHE
oOydJaromuxcsi  depe3  oOecneuyeHue  BO3MOXKHOCTH  TNPHOOPETeHUs U
HUCIOJIb30BAHUSI CUCTEMATHYECKHMX TE€OMETPUUYECKMX 3HAHUM UM JOEHUCTBUH,
crieu(pUIHBIX T€OMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJOJDKEHUsT 00pa30oBaHUs
10 CIELHAJIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAHBIM HUCIIOJIb30BAaHUEM I'€OMETPHUH.

[Iporpamma 10 reoMmeTpuu Ha 0a30BOM YpOBHE IIpeJHA3HAuYeHa s
00y4JaroIIUXCsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPYyIHEHUH
Ha YpOBHE OCHOBHOI'O oO1iero obpaszoBaHusi. Takum oOpa3zom, oOydaromuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKHUE YMEHMs, CBA3aHHBIC
co cnenu(uKoil TEeoOMETpUHM U HEOOXOAWMBIC UISI JKU3HU B COBPEMEHHOM
o6mectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHUTH T'€OMETPHIO Oosee
r1yO0OKO, €ciu B JallbHEHUIIEM BO3HUKHET HEOOXOAUMOCTH B T'€OMETPHUYSCKUX
3HAHUAX B MPOPECCHOHAITBLHON IESTEIHLHOCTH.

JlocTmkeHne 1IeTM OCBOGHHSI TPOTPaMMBbI  OOECIICUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. lIpuopUTEeTHBIMH 3aJadyaMHd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sSIBISFOTCS:

e (opMupOBaHME MOpPEACTABIEHHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPBI U1 OCO3HAHHE €€ B3aUMOCBSI3HU C OKPY’KaIOIM MHPOM;

e (opMupOBaHUE MOPEICTABICHUS O MHOTOIPAHHUKAX M TeJlaX BpalleHUS
KaK O BOXHEUIIMX MAaTEMaTHYECKUX MOJIEIISIX, MO3BOJISIOUIMX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBJICHUS OKPY>KaIOIIET0 MUPA;

e (opMupoBaHME YMEHHS pacllO3HAaBaTh Ha YepPTekKax, MOJEISIX H B
peajJbHOM MUpPE MHOTOTPaHHUKHU U TeJa BpallleHUS;

e OBJIQJICHHE METOJAaMH PEIICHHUS 3a7a4 Ha MOCTPOCHUS Ha M300paKEHHSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHME YMEHHS OINEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHMKAX M TeJIaX BPaIlleHUs] U UX OCHOBHBIMU CBOMCTBaMH;

e OBJAJCHHE  QJITOPUTMAMU  PEHICHUS  OCHOBHBIX  THUIOB  3ajJay;
dbopMupoBaHHMEe yMEHHUS  NPOBOAUTH  HECJIOXKHBIE  JOKa3aTeJIbHBIC
paccyXJeHusT B XOJE€ pPELICHUs CTEPEOMETPUUYECKHX 3ahad M 3a7ad C
MPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE WHTEJIEKTYAJIbHBIX u TBOPUYECKHUX crocoOHoCTeH
oOyyaromuxcsi, MO3HABAaTEJIbHOM  aKTUBHOCTH,  HMCCJEIOBATEIbCKUX
YMEHUI, KPpUTUIHOCTHA MBIILJICHUS;
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e (¢dopmupoBaHue hyHKUMOHATBHOU rPaMOTHOCTH, peneBaHTHOM
reOMETPUH: YMEHHME paclo3HaBaTh IIPOSIBJIEHUS T'€OMETPUYECKUX
MOHSTUM, OOBEKTOB U 3aKOHOMEPHOCTEM B pEAIbHBIX >KU3HEHHBIX
CUTYyallMsIX U TIPU U3YYECHUU JPYTUX YyUYEOHBIX IMPEIMETOB, MPOSBIICHUS
3aBUCHMOCTEH UM 3aKOHOMEPHOCTEH, (PopMynupoBaTh HX Ha SA3bIKE
F€OMETPUH U CO3/1aBaTh N'€OMETPUUECKUE MOJIEIIN, TPUMEHATh OCBOCHHBII
FeOMETPUYECKUM amnmapaTr s pelIeHUs MNPaKTUKO-OPHUEHTHUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHNUBATH MTOJTyYECHHBIE PE3yIbTATHI.

OTnUYuTEeNFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYpC
CTEpEOMETPUHM B Hadajle €ro HW3y4dYeHHUs 3ajad, pelIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpPEAeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hall
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MHPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NMPOTEKAaHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YUYEHUIO PEeIMETa.

[Ipeamourenre oTmaércsi HATIATHO-KOHCTPYKTUBHOMY METOIYy OOYYEHHS, TO
€CTh TEOPETHUYECKUE 3HAHUSI UMEIOT B CBOE OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesTeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydamuxcs B Kypce€ CTEPEOMETPHUHM IIPOBOJAMUTCS 3a CYET pelIeHUs 3aJad Ha
CO3JaHME  TMPOCTPAHCTBEHHBIX O0pa3oB ®W  33aJad Ha  OINEPHUPOBAHUE
MPOCTpaHCTBEHHbIMU oOOpa3zamu. Co3maHue oOpa3a IPOBOAMUTCS C OMOPOM Ha
HaIJSIAHOCTh, a OINEpUpOBaHHE OOpa3oM — B YCIOBHUSAX OTBJICUEHHUS OT
HAarJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUSI €0 UCXOIHOTO COJIEPKAHU.

OcHoBHBIE coaepkaTenbHble TUHUU Kypca «l'eomerpum» B 10—11 kimaccax:
«MHororpanHukn», «IIpsMbie U NJIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopsl 1 KOOpAWHATHI B MIPOCTPAHCTBEY». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacrpeiensercss He TOJBKO [0 COJIEPKATEIbHBIM JIMHUSIM, HO U IO TOJaM
0o0y4deHUsI Ha YPOBHE CpPEIHEro o0IIero oopa3zoBaHusl.

Copepxanue oOpa3oBaHHS, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTaM
OCBOEHHsSI paldoueil TporpaMmbl, pacOopenenéHHbIM II0 ToJaM OOydeHHs,
CTPYKTYPHPOBAaHO TakHUM OOpa3oM, YTOOBI OBJIAJICHUE TE€OMETPHUYCCKUMU
MOHATUSIMU U HABBIKAMM OCYIIECTBIISJIOCh MOCJIEAOBATENBHO U MOCTYNATEIBHO, C
COOJIFOICHMEM MPUHIIUIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOIIYyI0 CHCTEMY T€OMETPHUYECKHUX MPEACTABICHUN OOYYaroIMXCs, pacHIupsis U
yrayoJsis e€, oOpasysi MPOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVTAHE

Ha u3yuenune reomerpuu orBoauTcs 2 daca B Heaenmto B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a JiBa rojia oo0yuenus - 102 yueOHbIX Haca.
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COAEP)KAHUE YUEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U MVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSL  CcTepeoMeTpuH. Touka, mOpsiMasl, NJIOCKOCTb,
npoctpaHcTBO. IloHsAAITHE 00 aKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3anMHOE pacnonoXeHHe MNpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUECH,
napajuleJibHble M CKpelmBaromuecs npsmele. I[lapajuienbHOCTE NPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: MApaJUICIbHBIE NOpPsSMbIE B IPOCTPAHCTBE;
MapajIeIbBHOCTh TPEX MNPSAMBIX; NMAPAJUIEIBHOCTh NPSIMOM M INIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJ MEXAY NOPsAMBIMH B IIPOCTPAHCTBE.
[TapamnenbHOCTH IUIOCKOCTEM: rapajuiejIbHbIE IJIOCKOCTH; CBOMCTBA
mapauiedbHBIX IUIocKocTel. [lpocTedimme mpocTpaHCTBEHHBIE (UTYpPHI Ha
IJIOCKOCTH: TETpasip, KyO, mapaiesienunes1; IoCTPOSHUE CEYEHUM.

[lepnieHAUKYAAPHOCTD OPSMOU M IUIOCKOCTHU: NEPHEHAUKYIAPHBIE NIPSIMbIE B
IIPOCTPAHCTBE, MNPSMBIE MNapajIeIbHbIE W TEPIEHAUKYJISIPHBIE K MJIOCKOCTH,
IIPU3HAK MEPIEHIUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TeOpeMa O MpsIMOHU
MEPHEHANKYISAPHON INIOCKOCTH. YTJBI B MPOCTPAHCTBE: YrOJI MEXIAY IPSMOU M
IUIOCKOCTBIO;  JBYTPAaHHBIM  yIroJl, JIMHEWHBIM yrojl JBYTPAaHHOIO  yrIJia.
[leprieHaMKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE
OT OpsSIMOM 11O  IUIOCKOCTH, TPOEKHus  (PuUrypsl Ha  IUIOCKOCTb.
[leprieHAMKYISIPHOCTP  IUIOCKOCTEW: NOPHU3HAK  IEPIEHAUKYJSIPHOCTA — ABYX
mockocter. Teopema o TpEX NEepHEeHAUKYIPaAX.

MHoOrorpaHHuKH

IToHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'PDAHHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAaHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: n-yroneHas
MpU3Ma; TPaHU U OCHOBAHMS MPHU3MBI;, MpsiMasi U HAKJIOHHAsI MPU3MBbL; OOKOBas U
IOJIHAas IMOBEPXHOCTH MIPU3MBI. [Mapannenenunen, PSIMOYTOJIbHBIN
napajuieJIelmIe]] U ero cBoucrBa. llupammpaa: N-yrosibHas nupamMuia, T'PaHUu H
OCHOBaHHME MUPAMUIbI; OOKOBAs U MOJIHASI IOBEPXHOCTh NUPAMUbL; IPABUJIbHAS U
yceu€HHass THUpaMujia. OJEeMEHThl Mpu3Mbl W nupamunbl. [IpaBusibHbIE
MHOTOI'PAaHHUKH: NOHATHE NMPAaBUIBHOIO MHOIOTPpAaHHHKA; IIpaBUJIbHAs NPU3MaA U
MpaBWJIbHAs IMPAMHUIA; MPABUIIbHAsA TPEYroJibHAs INHUpPAMHIA W NPABUIIBHBIN
terpadap; Kkyo0. IlpencraBimenve O mnOpaBUIBHBIX MHOTOTPAHHHUKAaX: OKTadAp,
nojieKka’ip u ukocasap. CeueHus IpU3MbI U IUPAMU/BL.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
INIOCKOCTH.  OJJIEMEHTBl CHUMMETPUHM B IIMpaMujaax, HNapajuleJenunenax,
IIPaBUJIBHBIX MHOTOTPAHHUKAX.
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Beruncienne 31€MEHTOB MHOTOTPAaHHUKOB: péEOpa, auaroHaiud, YIJIbl.
[Tnomaar OGOKOBOW MOBEPXHOCTU W TIOJHOW IIOBEPXHOCTH MPSMOU TIPU3MBI,
IUIONIAJIb OCHOBAaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOWM TIPU3MBIL.
ITnomtaagr OOKOBOW IIOBEPXHOCTH M IOBEPXHOCTH NPABWIHLHOW ITHPAMHUJIBI,
TeopeMa O mJom@aau yceu€éHHOW nmwmpamMuibl. [loHstue o6 o00bEMe. OOBEM
MMUPAMUJBI, TIPU3MBI.

I[TonoOubie Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXKIY TUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMHU TTOTOOHBIX TEI.

11 KJIACC

TeJia BpaleHus

Hunmuaapuyeckas MOBEPXHOCTb, oOpasyrormiue UJTAHIPUIECKON
MMOBEPXHOCTH, OCh IMMWIMHJIPUYECCKONW MOBEpXHOCTHU. [IWMaWHApP: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTh, oOOpa3yrolass W OCh, IUIOMIAAh OOKOBOW W TIIOJTHOU
TTOBEPXHOCTH.

Konuueckass moBepXHOCTb, 00pa3yroniue KOHUYECKOW IMMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOI moBepxHOCTH. KOHYC: OCHOBaHHE M BepIlIMHA, 00pa3yromas
M OCh;, IUIONAJh OOKOBOW U TIOJHOHW TMOBEPXHOCTU. YCEUEHHBIH KOHYC:
00pa3yIoIIMe U BHICOTA; OCHOBAaHUS U OOKOBAsi IIOBEPXHOCTb.

Cdepa m mrap: meHTp, paamyc, AUAMETp; IUIOMIAb ITOBEPXHOCTH Cdepshl.
Bzaumuoe pacrnionoxenue cepbl U MIIOCKOCTH; KacaTelbHasl TNIOCKOCTh K cdepe;
TUTOIIATh CEpHhI.

H300pakeHne Ten BpallleH!usT Ha TUIOCKOCTH. Pa3BEpTKa MUJIMHIpa U KOHYCa.

KomOunHammu Tea BpamieHUs W = MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMHMCaHHBIN OKOJO cdeprl; chepa, BOUcaHHAST B MHOTOTPAHHHUK, WJIH TEJIO
BpalllCHHUSI.

[Tousitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 06 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienuiieqa u ciaeactBus u3 He€. OO0bEM MUIMHIpA,
koHyca. O0BEM 1I1apa U mIomaab cepsl.

I[lonoOubie Tena B mnpocTtpaHcTBe. COOTHONIICHUS MEXIy MJIOIAAIMU
MMOBEPXHOCTEH, 00bEMaMH TTOTOOHBIX TEI.

Ceuennst mwiauHApa (MapauIeIbHO W TMEPICHAUKYISIPHO OCH), CCUCHHS
KOoHyca (IMmapajuieIbHO€ OCHOBAHHWIO W MPOXOSIIEe 4Yepe3 BEPIINHY), CEUSCHUS
mrapa.

BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha muiockoct 1 B TipocTpadHcTBe. ClI0KEHHE U BEBIYUTAaHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. PasioxeHne BEKTOpa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenwe 3amad, CBsI3aHHBIX C
MIPUMEHEHUEM TIpaBWJI JIeHCTBUHM C BekTtopamu. lIpsMoyrospHass cuctema
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KoopauHart B mOpocTtpaHcTBe. Koopaumnatel BekrTopa. llpocreimmne 3amaum B
KOOpAHWHATax. Yrojd Mexay Bekropamu. CKaJsIpHOE NPOU3BEIECHHUE BEKTOPOB.
Brluncienne yrioB MexXAy NPSIMBIMU U IUIOCKOCTSAMHU. KOOpAnHAaTHO-BEKTOPHBIN
METOJ PH PEIICHUH N'€OMETPUUECKHX 3a/1a4.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIUHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro mpeaMmera
«MaremaTruka» XapakTepU3yIOTCH:

I'paknanckoe BocmuTaHue:

cpOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMHN 00YUYaIOIIEeToCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€HA POCCHUMCKOro OOIIecTBa, MPEACTABIEHUEM O
MaTeMaTUYECKUX OCHOBaX (hYHKIMOHUPOBAHUSI PAIMYHBIX CTPYKTYp, SIBICHUH,
MpOIeAyp TpaKIaHCKOTO obOImecTBa (BBIOOPHI, OINPOCHI W TIp.), YMCHHUEM
B3aUMOJICHICTBOBATh C COILMAJIBbHBIMU MHCTUTYTAaMU B COOTBETCTBUM C WX
(byHKIMSIMHA 1 HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIMTAHHUE:

cpOopMHUPOBAHHOCTHIO POCCHUHCKOM Tpa’kTaHCKOW UICHTUIHOCTH, YBOXKCHUS K
MPOILJIOMY U HAaCTOSIIEMY POCCUMCKOW MaT€MaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K
JIOCTHKEHUSIM POCCUMCKUX MaT€MaTUKOB U POCCUMCKON MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JOCTHXKEHUM B JAPYrMX HayKaxX, TEXHOJIOTUSX, cdepax
SKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAaHUEM JTYXOBHBIX LICHHOCTEH POCCUICKOTO Hapo/Ja;
c(OpPMUPOBAHHOCTBIO HPABCTBEHHOTO  CO3HAHUs, HATHUYECKOrO IIOBEICHMUS,
CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JIOCTUKEHUUN HAYKU U JI€SITeIbHOCTBIO
Y4€HOIr0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOrO OyAyIIErO.

JcTreTHYecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOUAas 3CTETUKY MaTeMaTHUYE€CKHUX
3aKOHOMEPHOCTEMH, 0O0BEKTOB, 3ajaad, pELIeHUH, paccyXIeHUil;
BOCHPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCEKTaM PA3JIMUHBIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHHE:

cpOpPMUPOBAHHOCTBIO YMEHHUS MPUMEHSIThH MaTeMaTUYEeCKHEe 3HaHUS B
MHTEpecax 3/I0pOBOro U 6e301macHoro o0pasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEXUM 3aHITHUU U

OTABIXA, peryispHas dbuzmyeckas aKTUBHOCTH); (buzmgecKkoro
COBEPILICHCTBOBAHNS, npu 3aHATUIX CHOPTHUBHO-0310POBUTEIIBHON
JEATEIIBHOCTBIO.

TpynoBoe BoCIUTAHHUE:

FOTOBHOCTBIO K TPYJYy, OCO3HAHUEM ILIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
pa3nmuuHbIM  cpepaMm  MPOEeCcCHOHATBHOM  JIESTEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAaHHBIA BHIOOP
Oyaymeid mnpodeccum U peaau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILUIAHBI;
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FOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeéMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHWM BCEM KW3HU; TOTOBHOCTBIO K AKTUBHOMY
YYacTHIO B PELICHUM IIPAKTUYECKHUX 3a7a4 MaTeEMaTUYECKON HAIIPABJIEHHOCTH.

JK0JIOrMYecKoe BOCIIUTAHHUE:

cpOPMHUPOBAHHOCTBIO JKOJIOTMYECKOW KYJIbTYpPbl, MOHUMAHUEM BIIUSHUSA
COLIMAIBHO-PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE NPUPOJTHOU M COLUATBbHOMU
cpenpl, OCO3HAaHMEM TJIOOAIBHOTO XapakTepa dAKOJOTUYECKUX MpoOIIem;
OpHUEHTAlUMEW HAa NPUMEHEHHME MAaTEMAaTHYE€CKUX 3HAHUW /Ui pEeUIeHUs 3a1ad B
007acCTH  OKpY’)Kalolle cpenpl, IUIAHUPOBAHUS IIOCTYIKOB M OIEHKH UX
BO3MOYKHBIX MOCJIEICTBHAM JUIS OKPYKAIOILIEH CPEBI.

IleHHOCTH HAYYHOI'O ITO3HAHMSA:

c(popMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKu UM  OOIIECTBEHHOW TMPAKTUKH, MOHUMAaHUEM
MaTeMaTUYEeCKONl HayKu Kak c@epbl 4YeIOBEYECKON AeATEIbHOCTH, JTaloB €&
pa3BUTHST M 3HAYUMOCTM JJIs Pa3BUTUA LMBUIHU3ALUMU; OBJAJEHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYILIECTBJIATH IPOEKTHYKD M MCCIENOBATEIBbCKYIO IESTEIBbHOCTD
WHJIWBUAYAJIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpegMeTHbIE PE3yJIbTaThl OCBOCHUS MpOrpamMMbl y4yeOHOro mnpeamera
«MaremaTuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEpCaJIbHBIMU
NO3HABAMEbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelicmeusmMu, YHUBEPCANIbHbIMU Pe2YIAMUSHBIMU OCLUCEUIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oelicmeus, obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NpPOYECcco8 obyyarowuxcs (oceoenue
Memo0o08  NO3HAHUSL — OKPYICAIOWe20  Mupa,  NPUMEHEHUe  JIO2UHYECKUX,

uccie008amenbCKux onepayuil, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble Jiornyeckue 1eMCTBUA:

e BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, MOHSTHIH, OTHOIICHHN MEXIy NOHITHIMH; (POPMYIUPOBATH
OTIpENIeICHNs]  TOHSATHH; YCTAHABIMBATh CYMICCTBEHHBIA  MPU3HAK
KIaccU(UKAIlMM, OCHOBAaHMS U1 OOOOIIEHWS] M CpPaBHEHUs, KPUTECPUH
MPOBOAVMMOTO aHAIIN3A;

e BOCIpPHHUMATh, (HOPMYJIHPOBATH U  TPEoOpa3OBBIBATH  CYXKICHUS:
YTBEpIHUTEIbHBICE W OTPHULIATENbHBIC, CAWHUYHBIC, YacTHbIE H OOIIHUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
poTMBOpeunsi B (aKTax, MJAHHBIX, HAOJIOJACHUSX W YTBEPKICHUSX;
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npemyiaraTb ~ KPUTEPUHM  JUISL  BBISIBJICHWSI  3aKOHOMEPHOCTEH |
IIPOTUBOPEUM;

e JI€JIaTh BBIBOJbl C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHI, yMO3aKIIOUCHHH 110 aHAJIOTUH;

e TPOBOIUTH CaMOCTOSITEIIBHO JIOKa3aTeJIbCTBA MaTeMaTHYECKUX
YTBEPXKJICHUH (TIPSIMBIE M OT MPOTHBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI M KOHTPIIPUMEPHI, OOOCHOBBIBATH COOCTBECHHEBIC
CYX/I€HUSI U BBIBOJIBI;

e BBIOMpaATh cHOCOO pemieHUs y4yeOHOHM 3amaum (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHHS, BBIOMpATh HamOoOJee MNOAXOASAIHI C Yy4EéTom
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBrblIe ncciaeaoBarejJbCKHe TeiCTBUA:

e HCIIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHHS;
(¢hopmynupoBaTh BOOPOCHI, (UKCUPYIOIIME MPOTUBOpPEYHE, NpPoOIeMy,
yCTaHAaBIMBAaTh HCKOMOE€ ©  JIaHHOE, (opMHUpOBaTHL  THIIOTE3Y,
apryMeHTHPOBAThH CBOIO MO3UIIHIO, MHCHUE;

e TPOBOJUTH CaMOCTOSITEITBHO CILUTAaHUPOBAHHBIHN AKCTIIEPHUMEHT,
HCCJICIOBAaHUE II0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
00BEKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBIICHUSIMU, IPOLIECCAMMU;

e CaMOCTOSITENIFHO (HOPMYIHPOBATh O0OOIIEHUS U BBIBOJBI MO pe3yJbTaTam
IIPOBEAEHHOIO HAOIIONEHUs, HUCCIIEIOBAHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3yJIbTATOB, BEIBOJIOB U OOO0IIEHNI;

e IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE IIPOLIECCA, a TAKXKE BbIIBUTaTh
MIPENOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pab6orta c undopmanmeii:

e BBISBJIATH JeUIUTHI WHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOIPOC | JJIsI PEIICHUS 3aJ1a4H;

e BbIOMpaTh HHOPMALMIO W3  HWCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(POpPMAIHIO
pa3TUYHBIX BUAOB U (POPM MPEACTABIICHUS;

e CTPYKTYpUPOBATh MH(GOPMALIMIO, IPEACTABISITh €€ B pa3IMYHbIX (popmax,
WLTFOCTPUPOBATH Tpaduyuecku;

e OIICHUBATH HaIE&KHOCTh UH(pOpMaITH o CaMOCTOSITEIIBHO
cpopMyIMpOBaHHBIM KPUTEPUSIM.

2)  VuusepcanvHvie  KOMMYyHUKAmueHble Oelicmsus, obecneuusarom

CHOPpMUPOBAHHOCIE COYUATILHBIX HABLIKOG 0OVUAIOUJUXCS.

Oo0uienue:
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e BOCIpHUHHUMATL # (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBHH C
YCIOBUSIMH | TEJSIMH OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHUs] B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO
XOJy pelIeHUs 3a1a41, KOMMEHTHPOBATh MMOJIyYeHHBIN pe3yJIbTaT;

e B X0/e OOCYXXJEHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOU TEMBbI,
mpoOJIeMBl, pelIaeMoi 3a/1a4u, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HA TTIOMCK
pEIIeHHs; COIOCTABISITh CBOM CYXICHHUS C CYXICHHSMH JPYTHUX
YYaCTHHKOB Jualiora, oOHapy>KMBaTh pa3IM4Yue M CXOJCTBO IO3WIIHI; B
KOPpEeKTHOH opMe GOpMyITHPOBATH PA3HOTIIACHUS, CBOU BO3PAKECHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHUS 3a71a4d, AKCIIEPUMEHTA,
HCCIIEIOBAHUs,  TIPOEKTA; CaMOCTOSATEIIFHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUYETOM 3aJ1a4 MPE3CHTAIlUA U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

e TIOHUMATh U UCIIOJIb30BaTh ~ NPEUMYIIECTBAa  KOMaHJIHOM U
WHIUBHUIYaJIbHON pabOThI MPH pEelICHNH YUEeOHBIX 3a/1a4; MPUHUMATH 1IE]Th
COBMECTHOM JIESITENLHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboThI, pacpeaeasaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh TIPOIIECC
U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

e YYacTBOBAaTh B IPyNMIOBBIX hopMax padOTHI (00CyKaeHusi, 0OMEH MHEHHH,
«MO3TOBBIE ITYPMBD» U HWHBIC); BBIINOJHITH CBOIO 4YacTb pabOTHl H
KOOPJAMHUPOBATH CBOW JCHCTBHUSI C JAPYTMMH 4YJI€HAaMHU KOMAaHJbI;
OIIGHMBATh KayeCTBO CBOET0 BKJajga B OOIIMI HPOAYKT MO KPHUTEPHUSIM,
c(hopMyIHpOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

3) Yuusepcanvhuie pezynamuesHble Oeticmaus, obecneuusaiom
dopmuposanue cmblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCMU.
Camoopranmusanusi:

e COCTaBJISITH IJIAH, AJITOPUTM PEIICHHUS 3aJ1a9d, BRIOUPATh CIOCO0 pelIeHust
C Y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUM C YUETOM HOBOU
nHopMaIuu.

CaMOKOHTPOJIb:

e BJAaJETh HaBbIKAMU [O3HABATEJIbHONW pe(IeKCUM KaK OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUHA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIaJIETh croco0amMy  CaMOIIPOBEPKHU, CAaMOKOHTPOJsS Mpolecca |
pe3yabTaTta peuieHus MaTEMaTUYECKOM 3a1a4H;

e TIPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPHA PEIICHUH
3a7a4d, BHOCUTH KOPPEKTHUBBI B [ICATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TaHHBIX, HAWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEI;
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e OIICHHMBAaTh COOTBETCTBHE pe3yjbTaTa €U U YCIOBUSIM, OOBICHITH
IIPUYMHBl JOCTHMXKEHUS WIIA HEJNOCTHIKEHHUS PEe3yJbTaTOB JEATEIbHOCTH,
HaXOJIUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUYKA, IPAMasi, IJIOCKOCTb.

[IpyMeHATh aKCUOMBI CTEPEOMETPUM W CJCJICTBHS M3 HHUX IPH PEIICHUH
FeOMETPHUYECKHUX 3aj1ad.

OnepupoBaTh MOHATHSIMH: NAPAJUICIIFHOCTh U TMTEPICHANKYIISIPHOCTD MPSIMBIX
U TIOCKOCTEM.

KnaccuduumpoBare B3aMMHOE pacHoOJIOKEHHE TIPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TOHSITHUSMH: JBYTPAHHBIA YTroOJl, TpPaHW ABYTPAHHOTO YTIIa,
peOpo IBYrpaHHOTO yIJIa; JUHEHHBIA Yroa ABYTPAaHHOTO yIJia; rpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIbIH
MHOTOTpaHHHUK, 3JIEMEHTHl MHOTOTpaHHUKA, TPABUJILHBI MHOTOTPDAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMuia; Ipu3Ma,
MPsIMOYTOJIBHBIN Napajuieenunel, Kyo).

Knaccuduumponars MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS JUTS
kinaccuukanuy (BBIMYKIJIBIE W HEBBINYKIBIE MHOTOTPAHHUKHU; MPABHILHbBIC
MHOTOTPaHHHUKH; MPSIMbIE U HAKIIOHHBIC TIPU3MBI, TTAPAJUICIICITUIIC IBI).

OnepupoBaTh NOHATUSIMU: CEKYyIIasl IJIOCKOCTh, CEU€HNE MHOTOIPAaHHUKOB.

OOBSICHSATH NPUHIUIIBI TOCTPOCHUS CEUYCHUHN, UCITOIb3YS METO/T CIIEOB.

CTpouTh CEUECHHST MHOTOTPAHHUKOB METOJIOM  CJIEJOB, BBINOJHSITH
(BBIHOCHBIE) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI
CBEpXYy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaXOXKJAEHUE TEOMETPUUECKUX BEJIMYMH O 0Opas3laM Miu
ajNropuTMaM, IIPUMEHsSsI HW3BECTHBIE AaHAJIUTUYECKHE METOAbl TPU PEUICHUU
CTaHJAPTHBIX MAaTEMATUUECKUX 3aJlad Ha BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMsI
TOYKaMH, OT TOYKH JO TMPSIMOH, OT TOYKH JIO TUIOCKOCTH, MEXKIYy
CKPEIIHUBAIOMINMHUCS PSIMBIMU.

Pemats 3a1aun Ha HAXO0XKJACHUE TEOMETPUYSCKUX BEJIUYUH MO 00pa3laM TN
aJropuTMaM, TPUMEHSSI HW3BECTHBIC AHATIUTHYECKHE METOAbl MpPU PEIICHUU
CTaHAAPTHBIX MAaTEeMaTHYECKUX 3aJa4 Ha BBIUYUCICHUE YIJIOB  MEXIY
CKPCIIMBAIOMIUMHUCS TPSIMBIMH, MEXAYy NOpPsIMOH M  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMH, IByTPaHHBIX YTJIOB.
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Beruncnsate 00bEMBI 1M IIOIIAAM TTOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma,
nupamMmpaa) ¢ IpUMEHEHHEM (OpPMYJI; BBIYUCISITH COOTHOLIEHUS  MEXIY
IJTIOLIA/ISIMU TTIOBEPXHOCTEHN, 00bEMaMu MOJIOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHSATUSAMU: CHUMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CHMMETPHUHU; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekath, npeoOpa3oBBIBATE W WHTEPIPETUPOBATH HHPOPMAIUIO O
MMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekax H
pUCYHKaXx.

[IpumensaTs reoMeTpuueckue (akThl UISI PELICHUS CTEPEOMETPUUYECKUX
3aJad, MPEearoiaraloninx HECKOJIBKO IIar0B PELICHUs], €CJIN YCJIOBHUS IIPUMECHEHUS
3aJlaHbl B SBHOH opMme.

[IpumensaTe 1pocTEeMIIME IIPOrPAMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPY PELIEHNHN CTEPEOMETPUUECKUX 3a4a4.

IIpuBoauTe npHUMEpbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJAE U
JKU3HU, paClIO3HABATh NPOSIBJICHUE 3aKOHOB F'€OMETPUH B MCKYCCTBE.

[IpuMeHsATE NOJIydeHHBIE 3HAHWUS HAa NPAKTHUKE: AHAJIU3UPOBATh PEAJIIBHBIC
CUTyallUl W IIPUMEHATH H3YYEHHbIE NOHATHS B IIPOLIECCE MNOWCKA PEIICHUS
MaTeMaTH4ecKu CPOPMYITUPOBAHHONW TIPOOJIEMBI, MOACIUPOBATH pEaTbHbBIC
CUTyallUW Ha S3bIKE TI'€OMETPUH, HCCIECAOBATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM I'€OMETPUYECKUX MOHATUH U TEOpEeM, arnapara aareOpsl; pemarb
IIPAKTUYECKUE 3a7a4H, CBI3AHHBIE C HAXO0XKICHUEM I'€OMETPUIECCKUX BEJIUUMH.

11 KJIACC

OnepupoBaTh MOHATHSIMHU: LMJIMHJAPUYECKAss MOBEPXHOCTb, OOpa3yrolue
UWIMHAPUYECKOW  TIOBEPXHOCTH;  LWJIMHJIP;  KOHHMYECKass  MOBEPXHOCTb,
o0pa3yrole KOHMYECKON MOBEPXHOCTH, KOHYC; c(pepruueckasi IOBEPXHOCTb.

PacniosnaBath Tena BpameHus (HHIMHADP, KOHYC, cepa u map).

OOBsICHATH CITIOCOOBI MOJYYE€HUsI TEJT BPAILCHUS.

Knaccudunmponars B3auMHOE pacnoyiokeHue cepbl U MIIOCKOCTH.

OnepupoBaTh NOHSITUSIMU: IIAPOBON CErMEHT, OCHOBAaHUE CErMEHTa, BbICOTA
CEeTMEHTa; MIAPOBOW CJIOH, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Berancnsate  00BEMBI W TUIOMIAIM  TOBEPXHOCTEH  Ten  BpaIleHUs,
T€OMETPUYECKUX TEJI C MPUMEHEHHEM (popmy.

OnepupoBaTh TOHSTHSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy u
OINMCAHHBIA OKOJO cdeprl; cdepa, BNUCAHHAST B MHOTOIPAHHUK WM TEJIO
BpaIlCHUSI.

BprunciisiTb COOTHOLIEHUST MEXIY IUIOMAAIMU MOBEPXHOCTEH U 0O0BEMaMU
HOJOOHBIX TEI.
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N300pakaTh wn3ydaemble GUTYPBI OT PYKH M C TPUMEHEHHEM ITIPOCTHIX
yepTEXHBIX UHCTPYMEHTOB.

BrInoHTh (BBIHOCHBIC) MJIIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢dburyp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUSI TEJT BPAIICHUS.

H3BnekaTh, WHTEPHIPETHPOBATH W MPEOOPa3OBBIBAaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO HAa YEepTEXKax U
pHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B MPOCTPAHCTBE.

BeImonHATh AEHCTBHUSL  CIIOKEHUST BEKTOPOB, BBIUYMTAHUS BEKTOPOB U
YMHOYEHHS BEKTOpA HA YHUCIIO0, OOBSICHSITH, KAKUMH CBOMCTBAMH OHH O0OJIaAIOT.

[IpuMeHATH paBUIIO NMapajieenuIeaa.

OnepupoBaTh NOHSATUSIMH: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YrOJd MEXKIy
BEKTOpaMH, CKaJIIPHOE MPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPHI.

HaxoanTs cymMmMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHUCIO, YTOJI MEXITY
BEKTOpaMH, CKaJspHOE TIPOM3BEIACHHUE, pPAaCKIAAbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTs reomeTpuueckue (HakThl UISI PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, TPEAnoIaraonX HECKOJIBKO IIaroB PEeIICHHs, €CJIM YCIOBUSI MPUMEHECHUS
3aJlaHbl B SIBHOU (hopme.

Pemats mnpocrteiimme reoMerpudeckue 3ajadd Ha INPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemarer 3amaum Ha [0Ka3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUA U
HaXOKJICHHE I'e€OMETPUYECKUX BEIIMYMH MO 00pa3laM WU airOpUTMaM, TPUMEHSIS
W3BECTHBIE METOBI IIPU PEIISHUHN CTaHIAPTHBIX MaTEMaTUUECKUX 3a/a4.

IIpuMensaTe nmpocTevmme IPOrpaMMHBIE CpPEeACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOomMTE NTpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE H
YKH3HHU, PACIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha NPAKTHKE: aHAJIW3UpPOBATh peajibHbIC
CUTyallUM W TPUMEHATh HW3YYCHHBIE IOHSATHS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4eCKH C(OPMYITUPOBAHHON MPOOJEMBI, MOJICIUPOBATh peaIbHBIC
CUTyallUM Ha S3bIKE T€OMETPHUM, HCCIEI0BaTh IOCTPOECHHBIE MOJEIN C
HCIIOJIb30BaHUEM T'€OMETPUYECKUX MOHSATHI U TEOPEM, armapara aareOpbl; pemaTh
MPaKTUYSCKHE 3a7a41, CBSI3aHHBIC C HAXOXKICHUEM I'€OMETPUICCKUX BEITUYHH.
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TEMATHYECKOE IVIAHUPOBAHUE
10 KVIACC

KoanuyectBo yacos DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3fgesioB U TeM (uudposbie)
KonTpoabusbie I[IpakTtuueckue
n/n NPOrpaMMBbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 BBenenue B cTepeoMeTpuIo 10
5 [IpstMbIe M TTTOCKOCTH B MMPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPAMBIX U INIOCKOCTEN
3 IlepnieHAUKYISAPHOCTD NPSIMBIX U 12
IUIOCKOCTEN
4 VTIIBI MEXY MPSIMBIMHU U TIJIOCKOCTSIMHA 10 1
5 MHororpaHHUKH 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1
7 IMoBTOpEHWE: CeUEeHUsI, PACCTOSIHHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoaunuyecTBo yacoB JJIeKTPOHHbIE

HaumeHnoBaHue pa3/iejioB M TeM uudposbie
Ne n/m P KonTpoabnbie | I[IpakTuyeckue (adp )

NPOrpamMmmsbI Bcero o0pa3zoBaTe/ibHbIe

padoThl padoThl
pecypcsl

Tena Bpamienus 12

OO0BEMBI TET 5

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10

IMoBTOpenue, oboOIIeHNE, 7 1

CHCTeMaTH3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITTPOI'PAMME 34 3 0
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IMOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koin4ecTBO 4acoB

Bcero

KonTpoabHblie
padoThI

IIpakTnyeckue
padoThI

Jara
U3y4YeHU s

JIeKTPOHHbIE
uudpoBbie
odpa3oBaTe/ibHbIE

pecypcsl

OCHOBHBIE TTOHATHS CTEPEOMETPHUH: TOUKa,
psiMasi, INIOCKOCTb, IIPOCTPAHCTBO.
IIpaBuia n300pa>keHUsT HA PUCYHKaX:
M300paKeHUS IUIOCKOCTEH, MapaieIbHBIX
MPSAMBIX (OTPE3KOB), CEPETNHBI OTpe3Ka
ITonsTHS: NepeceKaroyecs MIOCKOCTH,
IIepeceKarouecs NpsMast 1 IJI0CKOCTh
[TonaTHs: IepeceKaroIecs MI0CKOCTH,
repeceKaronecs npsmMasi ¥ INI0CKOCTh
3HaKOMCTBO C MHOT'OTpPaHHUKaMHU,
n300pakeHHe MHOTOTPAaHHUKOB Ha
pHCYHKaX, Ha MIPOCKIIMOHHBIX YepTexKax
HauanrsHble cBenieHns 0 KyOe U nmupamue,
nX pa3BEépTkHU U Monenu. CedeHus
MHOT'OTPaHHHUKOB

HauanbHuble cBefeHUs 0 KyOe U mupaMuze,
ux pa3Béprku U Moaenn. CeueHust
MHOTOTPaHHHUKOB

ITousaTre 06 aKCHOMAaTHYECKOM
IMOCTPOCHHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHH U CIICACTBHUS M3 HUX
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ITonsiTue 06 aKCHOMATHYECKOM

8 ITOCTPOCHUH CTEPEOMETPHN: AKCHOMBI
CTEPEOMETPHH U CIEICTBHS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 MOCTPOEHUU CTEPEOMETPUU: AaKCUOMBI
CTEpPEOMETPHUU U CIIEACTBUS U3 HUX
ITonsiTe 00 aKCHOMATHYECKOM

10 IIOCTPOSHUHN CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
B3auMHOe pacnosioxeHue IpsIMBIX B

11 MIPOCTPAHCTBE: MepEeCceKaroIuecs,
MapayyIeIbHBIC U CKPEIIMBAIOIITHECS
IpsIMBIe
ITapannenbHOCTh NPSAMBIX U INIOCKOCTEH B

12 NPOCTPAHCTBE: Napajlie/IbHbIC IPSIMbIE B
MPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
ITapannenbHOCTh NPSAMBIX U INIOCKOCTEH B

13 npocrpaHcTse: IlapamienbHOCTh OPsAMON U
IJIOCKOCTH

14 VYTIIBl C COHANpPaBJIEHHBIMU CTOPOHAMU

15 VYT0JI MeXTy IPSIMBIMU B TIPOCTPAHCTBE

16 Yroa Mexay IpsMbIMU B IPOCTPAHCTBE

17 ITapannenbHOCTH IIIIOCKOCTEM:
IapajuIieNIbHbIe TIIIOCKOCTH

18 CaBolicTBa NapaieabHbIX MIIOCKOCTEH

19 [Ipocreiimue npocTpaHCTBEHHBIC (DUTYPHI

Ha IJIOCKOCTH: TETpa’ip, KyoO,
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napajjaeICInnumne[

20 IMocTpoenue ceueHuit

21 IMocTpoenue ceueHuit
KontpoinbHas padota no teme "[Ipsmblie u

22 IJIOCKOCTH B MMPOCTPAHCTBE.
[MapannenbHOCTh NPSAMBIX U IUTIOCKOCTEN"
IleprieHAUKYISAPHOCTD OPSMOM U

23 IUIOCKOCTH: HNEPICHIUKYISIPHBIC IPSIMBIC B
MIPOCTPAHCTBE

24 [Ipsimble napajuienbHbIE U
MEPIEeHAUKYISIPHBIE K IIIOCKOCTH

o5 [Ipsimble TapajuieabHbIE U
MEPIECHANKYISIPHBIE K MIIIOCKOCTH

26 ITpu3sHak nepneHaAuKyJISIpHOCTU NPSIMOX U
IUIOCKOCTH

27 ITpusHak nepneHANKYJISIPHOCTH MPSIMOU U
IJIOCKOCTH

o8 Teopema o mpsIMO¥ TIEPIICHANKYIISIPHON
IUIOCKOCTHU

29 Teopema o nipsiMON EPHEHAUKYIISIPHONU
ILIOCKOCTH

30 Teopema o mpsIMOIt TIEPIIEHANKYISIPHON
IUIOCKOCTH
IleprieHAUKYISIp U HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKHM JI0 MJIOCKOCTH, PACCTOSIHUE OT
NPsIMOH 4O IIJIOCKOCTH

30 [lepneHauKyIsip ¥ HAKIOHHBIE: PACCTOSHUE

OT TOYKH OO INIOCKOCTH, pACCTOSIHUEC OT
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Hp?[MOI>'I J0 IINIOCKOCTHU

IleprieHAUKYISAp U HAKJIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TNTOCKOCTH, PACCTOSTHHUE OT
HOpsIMOI1 O MIIOCKOCTU
IlepnieHAUKYIISIp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
NPsIMOM 4O IIJIOCKOCTH

35 Vrabl B HPOCTPAHCTBE: YTOI MEXIY
NPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBII yroJ, JMHENHBIN yroi
IBYTPAHHOTO yTJIa

37 JIByrpaHHBIN yroJi, TMHEHHBIN Yoy
IBYTPAHHOTO yTIIa
IlepneHUKYISIPHOCTD MJIOCKOCTEH:

38 MPU3HAK MePHESHIUKYISIPHOCTH JBYX
IUIOCKOCTEN
IlepneHqUKYISIPHOCTD MJIOCKOCTEH:

39 MPU3HAK NMEePHESHAUKYISIPHOCTH ABYX
IUIOCKOCTEN
IleprieHAUKYIAPHOCTH MIOCKOCTEM:

40 MPU3HAK NEePHEeHAUKYISIPHOCTH ABYX
IUIOCKOCTEH

41 Teopema o TpEX nepHeHIUKYIIApax

42 Teopema o TpEX MepHeHINKYIIIpax

43 Teopema o TpEX nepHeHIuKyIpax
KonTponsHas paboTa 1o remam

44 "TlepreHIUKYISIPHOCTH TIPSIMBIX U

"

miockocTe" 1 "YTIbI MeX Iy TPSIMBIMHA U
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miockoctamu"

45

46

47

[loHsiTHe MHOTOTPaHHHUKA, OCHOBHBIE
3JIEMEHTbl MHOIOTPAHHUKA, BBITYKIIbIE U
HEBBIIYKJIbIE MHOTOIPaHHUKHU; pa3BEPTKA
MHOTOIrpaHHHUKA

IIpu3ma: N-yronpHasi Ipu3Ma; FpaHu U
OCHOBAaHUSI IPU3MBI; IIPSIMasi ¥ HaKJIOHHAsI
MIpU3MBI; OOKOBas M MOJIHASI [IOBEPXHOCTH
HPU3MBI

[Napannenenunen, NpSMOYrOIbHBINA
napajulesIelIuIIe] U ero CBocTBa

48

Iupamua: N-yrojibHas NUpaMuia, TPaHUA U
OCHOBaHUE NMUPaMUJibl; OOKOBas U MOJIHAS
IOBEPXHOCTh MUPaMUbL; IPaBUIbHASL U
ycedu€HHas nupaMuia

49

[IpaBunbHBIE MHOTOTPAHHUKH: TTOHSATHE
MPaBUIBHOTO MHOIOT'PAHHUKA; ITPAaBUIIbHAs
NpU3Ma U npaBUIIbHAs MUPAMUJA;
MpaBUIbHAS TPEYroiabHAsI MUpaMUIa U
NPaBUIBHBIA TETPA3AP; KyO

50

51

IIpencraBnenue 0 MpaBUIIBHBIX
MHOTOTPaHHUKAX: OKTadIp, TOJICKa AP U
HKOCadP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, INIOCKOCTH.
OJeMeHThl CUMMETPUH B IHpaMUIax,
napasuiejaenuIenax, IpaBuIbHbIX
MHOI'OIpaHHUKax
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BrluncieHnue 31eMeHTOB MHOT'OI'PaHHUKOB:

52 . 1
p€6pa, quaroHa I, yriibl
ITnomaae OOKOBOI MOBEPXHOCTH W MOJTHOM
53 IIOBEPXHOCTH MPSIMOU MPU3MBI, ILIOIIA]TH 1
OCHOBaHUM, TeopeMa 0 OOKOBOH
IMOBEPXHOCTH MPSMOU HPU3MBI
ITnomane 60KOBOI MOBEPXHOCTH U
54 ITIOBEPXHOCTH MPaBIIHLHON MTHPaMUIEI, 1
Teopema O IUIoMAar OOKOBOW MMOBEPXHOCTH
yCEeUE€HHOM MUpaMUIbI
55 KonTponsHas padoTa 1o reme 1
"MHororpaHHuKH"
56 IMousiTre 06 00BEME 1
57 OO0BEM nupaMu bl 1
58 OO0BEM UpamMuIbI 1
59 O0BEM UpaMuIbI 1
60 OO0BEM nTHpaMuIbI 1
61 OO0BEM PU3MBI 1
62 OO0BEM IPU3MBL 1
63 O0BEM TPU3MBI 1
64 KontponsHas padora mo teme "OO0BEMBI 1
MHOI'OI'paHHUKOB"
IToBTOpenue, 0600IMICHUE CHCTEMATH3AITUS
65 3HaHui. [TocTpoenue ceueHuii B 1
MHOTOTPaHHHKE
IToBTOpenue, o600IICHUE CHUCTEMATH3AITUS
66 3HaHWW. BeIUHCIeHUEe PacCTOSHUN: MEXIY 1

ABYM:A TOYKaMH, OT TOYKH J0 HpﬂMOﬁ, oT
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TOYKH JIO TUIOCKOCTH, MEX]TY
CKPEIIMBAIOIIIUMHUCS MPSIMBIMH

67 HToroBast KOHTpOJIbHAs paboTa
IToBTOpenue, o600IIEHNE CHCTEMATH3ALIUS
3HAaHUU. BeluncieHue yrioB: Mexay

68 CKPEIIMBAOIUMUCS MPSIMBIMH, MEXTY
MPSIMOM Y TIJIOCKOCTBIO, IBYTPaHHBIX

YTJIOB, YIJIOB MEXKY IINIOCKOCTAMU

OBIIEE KOJIMYECTBO HACOB I10
ITPOTPAMME

68
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11 KJIACC

KosaudecTBO yacos DJIeKTPOHHBIE

Hara uudposbie
Ne i/ Tema ypoka Kontpoabubie IIpakTuueckmue
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE

padoThl padoThl pecypest

Cdepa u map: ueHTp, paanyc, fuamerp;
TUTOIIAb TOBEPXHOCTH Chepbl
B3aumHoe pacrionoxenue chepsl U
IUTOCKOCTH; KacaTeJbHas INIOCKOCTh K 1
chepe; momanb chepnl

H3o0pakeHue cdepkl, Iapa Ha
mnockoctu. CeueHus mapa

Iunmusaprudeckast MOBEPXHOCTb,
o0pazyrolnue MUIHHIPUISCKON
IMOBEPXHOCTH, OCh IIMJINHIPUICCKOM
IIOBEPXHOCTH

I{umuHap: OCHOBAaHUS U OOKOBAst
IIOBEPXHOCTH, 00pa3yromias 1 oCk;
IJIOIIAAbL OOKOBOM U IOJHOM
ITOBEPXHOCTH

M300paskeHne MUIHHIPA Ha TUIOCKOCTH.
Pazpéprka munuaapa. Ceuenust

muIMHApPa (TUIOCKOCTHIO, MapaJuIeIbHOU
W TICPIICHINKYJISIPHON OCH ITWJIMHIPA)

Konunyeckas MOBEpXHOCTh, 0OOpa3yroiue
KOHHYECKOH MOBEPXHOCTH, OCh U 1

BEpHInHAa KOHHUYECKOM IIOBEPXHOCTHU
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KOHyCI OCHOBAHHUEC U BEpPIINHA,

8 oOpazyrolias v 0Ch; TIJI0Ialb OOKOBOW U
TIOJTHOM TTOBEPXHOCTH
VY ceu€HHBIN KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAHHUS U OOKOBast
MOBEPXHOCTh
M3006pakeHne KoHyca Ha MIOCKOCTH.
PazBéprka konyca. CedueHust KOHyca

10 (TJIOCKOCTHI0, MTapaJuIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO, MPOXOASIIEH
yepe3 BEpLINHY)

11 KomOuHanus Ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOTOTrpaHHUK, ONUCAaHHBIN OKOJIO

12 cepsr; chepa, BucaHHas B
MHOTOTPaHHHUK WJIU B TEJIO BpallleHUs

13 IToustue 06 o6béMe. OCHOBHBIE
CBOIcTBa OOBEMOB TEI

14 O0BEM MUIUHApPA, KOHYCa

15 O0BEM mapa 1 miomans chepsl
ITomoOHEIE Tela B IPOCTPAHCTBE.

16 CoOTHOIICHHST MEXKY TUIOIIAJISIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJT

17 KontponsHas pabora mo temam "Tena
BpameHus" u "O6beMbl Te"

18 BexTop Ha IIJIOCKOCTH U B IPOCTPAHCTBE

19 CloxeHue U BEIYUTaHUE BEKTOPOB

20 VYMHOXXEHHE BEKTOpa Ha YHCIIO
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21

22

23

24

Pa3znoxxeHue BekTopa no Tpém
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuio
napasuieaenunena

Pemenue 3ana4, cBSI3aHHBIX C
MPUMEHEHUEM IPaBUJI JEUCTBUM C
BEKTOpaMH

IIpssmoyrosnbHas cuctema KOOpAUHAT B
npocTtpaHcTBe. KoopauHarel BeKkTopa.
IIpocreimue 3ama9m B KOOpAWHATAX
Yroa Mexay BekTopaMmu. CkajspHOe
MPOU3BEIEHUE BEKTOPOB

25

Brlunciienue yrioB MeXxay NpsIMBIMU U
IJIOCKOCTSAMU

26

KoopaunaTHO-BEKTOPHBIN METOH, IIpU
pELIEHUN Fr€OMETPUUECKUX 3a7lay

27

28

29

30

KoHuTtpospHas pabora o teme "BekTopsl
W KOOPJIMHATHI B TIpOCTpaHcTBe"

IloBTOpenue, 06obIICHNE U
cucremMaTu3anus 3Hanuii. OCHOBHEIE
(urypsl, hakTe, TEOpEMBI Kypca
IUTAaHUMETPHH

IToBTOpEeHUE, 0000IIICHUE 1
cucremaru3anust 3Hanuii. OCHOBHBIE
(urypsl, hakTe, TEOpEMBI Kypca
IUTAaHUMETPHUH

IToBTOpEeHUE, 0000IIICHUE U
CHCTeMaTH3alus 3HAHWK. 3a1adn
IUTAHUMETPHH H METOJIbI HX PEIICHUS
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IloBTOpenue, 06obIICHNE U
31 crucTeMaTu3alus 3HaHUNU. 3a1auu 1
IUTAHUMETPHUH U METObI UX PEIICHUS
ITosTOpEeHUE, 0600IIICHUE U
32 cucremMatu3anus 3Hanuii. OCHOBHBIE 1
¢urypsl, (axTel, TEOpEMBI Kypca
CTepEeOMETPHUU
33 HToroBast KOHTpOJIbHAS paboTa 1
34 IToBTOpenue, 0600IICHNE U 1
CHCTeMaTH3allusl 3HAHU I
OBIIEE KOJIMYECTBO HACOB I10 34
ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YUHEHUKA

» Maremaruka. I'eomerpus, 10 xiracc/ Mepznsak A.I'., Homupockwuii [[.A.,
[Tonouckuii B.b., SAxup M.C.; nox penakuueii [logonsckoro B.E., O0miecTBo ¢
orpaHn4eHHON oTBeTcTBEeHHOCThIO M3narenbckuii neHTp « BEHTAHA-TI'PA®y;
AxnmonepHoe o0miecTBo «M3narenbcTtBo «lIpocBernienue

* Maremartuka. ['eomerpus, 11 kimace/ Mepznsak A.I'., Homuposckuit [[.A.,
[Tonouckuii B.b., SAxup M.C.; nox penakuuei [lononsckoro B.E., O0miecTBo ¢
orpaHn4YeHHoON oTBeTCTBEeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®y;

Axumnonepnoe obmiectBo «M3narenscTBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Metoauueckoe nnocodue o «Marematuka: ajareOpa U Hadyajla MaTeMaTHYECKOTO
aHanu3sa, reomerpus. 'eomerpusi. 10—11 kimaccs» 6a30BOT0 M yriyOJIEHHOTO
ypoBHeii. JI. C. Atanacsna, B. @. byry3oBa, C. b. Kagomuesa, 3. I'. [1o3nsika, JI.

C. Kucenésoii

HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6imoreka IJOK
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