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HHOACHUTEJBHASA 3AIINCKA

PabGouas nporpamma yueOHOro Kypca «l'eoMeTpus» 0a30BOro ypoBHS JJisI 00YUYaIOIINXCs
10 —11 xmaccoB pazpaborana Ha ocHOBe DenepaabHOTr0 TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHIapTa CPeAHEro OOIIero 00pa30BaHMS, C YIETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA,
NPEIBIBISIEMBIX K MaTEMaTHIECKOMY OOpa30BaHUIO, M TPAIUIMA POCCHIICKOTO 00pa30BaHU.
Peanmuzammss  mporpammbl  o0OeclieuMBaeT  OBNAJCHUE  KIIOUYECBBIMH  KOMITCTEHIIMSIMH,
COCTaBIISIIOIIUMH OCHOBY I CAaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs, IEIOCTHOCTH
OOIIEKYIBTYPHOTO, JINYHOCTHOTO U ITO3HABATEIIPHOTO PA3BUTHS JIMYHOCTH O0YJAFOIIIHXCA.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOro Kypca IeOMETpUM Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs
00yCIIOBJICHa TPAKTHUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX M MPEIMETHBIX PEe3yIbTaTOB
oOy4YeHHUsl TEOMETPHUH B HAMPABICHUH JTUYHOCTHOTO Pa3BUTHs OOyYarOmUXCs, (GOPMUPOBAHUS
(YHKIIMOHAJIPHOW MaTeMaTH4YEeCKOW TI'pPaMOTHOCTH, M3YyY€HHUS APYTUX Y4YEOHBIX UCLUIUIMH.
Pa3zButre y oOydarommxcsi HpaBUJIBHBIX IMPEACTABICHUN O CYIIHOCTH M IMPOUCXOXKACHUU
reOMETPUUYECKUX a0CTPaKLUN, COOTHOIIEHNU PEabHOIO U UACATBbHOT0, XapaKTepe OTPaKeHUs
MAaTeMaTUYECKOW HAYKOM SIBJIEHUW U IIPOLIECCOB PEAIBHOIO MUPA, MECTE TEOMETPUM B CUCTEME
HAyK M pOJIM MATEMAaTHMYECKOTO MOJEIMPOBAHUS B HAYyYHOM I[IO3HAHMM M B MPAKTUKE
CrocoOCTBYeT (OPMHPOBAHUIO HAYYHOIO MHPOBO33PEHMS y4allUXCs, a TaKKe KauecTB
MBIIIEHHSI, HEOOXOIUMBIX JJISl a1alTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisercs OAHMM W3 0a30BBIX MPEAMETOB HA YPOBHE CpPEIHETO OOIIEeTo
oOpa3oBaHMsl, TaK KaK OOecreunBaeT BO3MOKHOCTh M3YYCHHsI KaK JMCUUIUIMH €CTECTBEHHO-
Hay4YHOM HAIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllILIEHHE, (GOpMUPYEMOE NpU H3yYEeHUH OOYYalOIIMMUCS TMOHSTHIHBIX
OCHOB TEOMETPUM U IOCTPOCHHM IIEMOYKM JIOTUYECKUX YTBEP)KIECHUH B XOJl€ pEIICHUS
reOMETPUUYECKUX 3a/lad, yMEHHE BBIJBUTATh W OMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCSl TIPU PEIICHUHU 3a7ad €CTECTBEHHO-HAYyYHOTO IMKIA, B YAaCTHOCTU U3 Kypca
buzuKH.

YMeHue OpHUEHTHpPOBAThCSl B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0JjacTax JesTeNbHOCTH 4denoBeka. OpHeHTalusi 4YeloBeKa BO BPEMEHHM M MPOCTPAHCTBE —
HEO0OXOMMOE YCIIOBHE €T0 COLMAIbHOTO OBITHA, (hopMa OTpaKEHHUS OKPYKAIOIIEro MHUPA,
YCIIOBUE YCIENTHOTO TMO3HAHUS M AaKTUBHOTO MpeoOpa3oBaHUs  JIEHCTBUTEIBHOCTH.
OnepupoBaHne MPOCTPAHCTBEHHBIMH OOpa3amMu OOBEAWHSET pa3Hble BHUAB Y4YCOHOUW U
TPYIOBON JAESITENBbHOCTH, SIBISETCS OJAHUM U3 MPO(ECCHOHATBFHO BAXKHBIX KadyecTB, MO3TOMY
aKkTyalbHa 3a7ada (opMHUpoBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJAHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B MOATOTOBKE K
IPAKTUYECKOH 1€ATENbHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lenb ocBoeHMs mporpamMmbl yueOHoOro Kypca «I'eometpus» Ha 0a30BOM YpOBHE 00YUECHHUS
— 001meo0pa3oBaTeIbHOE U OOMICKYJTYPHOE PA3BUTHE OOYYAIOIIMXCS 4Yepe3 OOECIeUCHHE
BO3MOKHOCTH NMPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATUUECKUX T€OMETPUUYECKUX 3HAHUM U



JNEUCTBUHN, celU(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEUIHOTO MPOAOHKEHHST 00pa3oBaHUs

0 CTICIIMATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIb30BAHIEM T€OMETPHH.

[Iporpamma 10 TeoMeTpuu Ha 0a30BOM YpOBHE TpeIHA3HAYCHA I OO0ydYarOIIUXCS
CpeIHEeW WIKOJbl, HE MCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYJHEHUNH Ha YPOBHE OCHOBHOTO
oOmero oopazoBanusi. Takum o0pazoM, oOyyaroiuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0Iue MaTeMaTHIeCKue YMEHUS, CBA3aHHBIC CO CIEIU(UKON TeOMETPUN U HEOOXOIUMBIE IS
KU3HH B COBpPeMEHHOM obOmectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXHOCTh H3yYUTh
reoMeTpuiro Oosiee TIyOOKO, €cCiM B JajdbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B
r€OMETPUYECKUX 3HAHUSIX B MPOPECCUOHAIBHON e TEIHHOCTH.

JlocTukeHure 11eJId OCBOCHUSI TPOrpaMMbl 00€CIIEYNBAETCS PEIICHUEM COOTBETCTBYIOIIMX
3amau. [IpuopureTHhIMU 3amadamMu OCBOeHHS Kypca «['eomerpum» Ha 0a30BOM YpPOBHE B
10—11 wiaccax sSBISIOTCS:

— (QopMupoBaHue MpEACTaBICHUS O TEOMETPUU KaK YacTU MHUPOBOM KYJIBTYpPhl U OCO3HAHUE
e€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

— (QopMupoBaHuE MPEACTABICHUSI O MHOTOTPAHHUKAX M TeJaX BPAIEHUS KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEISAX, TO3BOJISIIONIMX OMKUCHIBATh W HM3y4aTh pa3HbIC SBJICHUS
OKPYIKaIOIIEeTo MHUPA;

— (QopMupoBaHWE yMEHHS paclo3HaBaTh Ha 4YepPTEekKax, MOJCIAX M B PEATHbHOM MHpPE
MHOTOTPAHHHUKH U TeJla BpaICHUS;

— OBJIAQJICHUE METOJaMM  pEHIeHWs  3a7a4y Ha  [OCTPOSHUS Ha  U300paKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

— (QopMupoBaHUE YMEHHS OIEPUPOBATH OCHOBHBIMHU MOHATUSIMUA O MHOTOTPAaHHUKAX W Telax
BpAICHUS U UX OCHOBHBIMH CBOMCTBaMU;

— OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a7ad;, (OPMHpPOBAHWUE YMCHHUS
MIPOBOJIUTH HECJIOKHBIE JOKA3aTeIbHbIC PACCYKICHHS B X0JI¢ PEIICHHS CTEPEOMETPHUICCKUX
3a/1a4 v 3a7a49 ¢ MPaKTUIECKUM COCPKaHUEM;

— pa3BUTHE  HHTEIUICKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH  OOydarommxcs,
MO3HABATENILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KDUTHYHOCTH MBIIILICHUS;

— ¢opmupoBanue (QYHKIIMOHAIBHON TPAaMOTHOCTH, pEJEBAHTHONW TEOMETPUU: YMEHHUE
pacrno3HaBaTh MPOSBICHUS TEOMETPUUYECKUX TMOHATHHA, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HCHHBIX CHUTyallMSIX W TPH HM3YYCHHH JAPYTUX YYEOHBIX TIPEIMETOB,
TIPOSIBJICHHSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPMYIMPOBATH UX HA S3bIKE TCOMETPUHU U
CO3/71aBaTh T€OMETPUUECKUE MOJIEITH, TPUMEHSITh OCBOCHHBIN T€OMETPUUYECKHUI anmapat st
pelIeHus]  MPAKTUKO-OPUEHTHUPOBAHHBIX  3a/ad, HMHTEPIPETUPOBATh W  OILICHUBATh
MOJIYYCHHBIC PE3YJIbTATHI.

OTnUYUTEeTEHON 0COOCHHOCTHIO MTPOTPAMMBI SIBISICTCS BKITIOUEHUE B KypC CTEPEOMETPUHU
B Hauajlie €ro u3y4YeHHus 3a7ay, pellaeMbIX Ha YPOBHE HWHTYUTHBHOTO IIO3HAHUS, U
omnpenenéHHpIM 00pa3oM OpraHM30BaHHas paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIINUICHUS, CTUMYJIUPYET MPOTEKAHWE HWHTYUTHUBHBIX
IPOLIECCOB, MOTUBUPYET K JalbHEHIIEMY U3YUYEHUIO MPEAMETA.



[Ipennourenne oOTHAETCS HArISAHO-KOHCTPYKTUBHOMY METOJy OOYy4YeHHs, TO €CTb
TEOPETUYECKUE 3HAHMS HMMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTH NPEAMETHO-TIPAKTHYECKOMN
NEATENIbHOCTA. Pa3BUTHE TPOCTPAHCTBEHHBIX IPEICTABICHUM Yy YyYalluxcsi B Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PELICHUS 3a]jad Ha CO3/laHue IPOCTPAHCTBEHHBIX 00OPA30B U
3aJa4 Ha ONEPUPOBAHME IPOCTPAHCTBEHHbIMU oOpasamu. Co3gaHue o0Opaza MPOBOAUTCS C
OTIOPO¥ Ha HATJISIIHOCTb, & OTIEPUPOBAaHKE 00Pa30M — B YCIOBUAX OTBIICUCHHS OT HATJISIAHOCTH,
MBICJIEHHOTO U3MEHEHMS €ro0 HCXOAHOTO COACP/KAHMS.

OcHoBHBIE copepkarenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble U INIOCKOCTH B POCTPAHCTBEY, «Tenna BpameHus», « BeKTopsl u
KOOpJMHATBl B IpPOCTpaHCTBEe». (DOPMUPOBAHHME JIOTMUECKMX YMEHHMU paclperesseTcss He
TOJIBKO IO COJIEpPKATEeNIbHBIM JIMHUAM, HO U MO rojlaM oO0y4eHHUs] Ha YPOBHE CPEIHEro OOILIEro
oOpa3oBaHus.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueil mporpamMmbl, pacHpeles€HHbBIM IO TofaM OOyuY€HHUs, CTPYKTYpUpPOBAHO TaKUM
oOpa3oM, 4TOOBI OBJIAJEHUE TI'€OMETPUUECKUMU MOHATUSMU M HaBBIKAMHM OCYIIECTBISIOCH
MOCJIEIOBATEIbHO M IMOCTYMATENIbHO, C COOJIIOJICHUEM MNPUHLINIA MPEEMCTBEHHOCTH, YTOOBI
HOBbIE 3HAHUS BKJIIOYAJIUCh B OONIyIH0 CHUCTEMY T'€OMETPUYECKUX MPEICTaBICHHM
oOyJaroluxcs, pacupsis 1 yriayossis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 gyac B Hexgemo B 11
KJIacce, BCEro 3a JBa roja ooyuenus - 102 yueOHbIX Haca.

1. COAEP KAHUE YYEBHOI'O KYPCA
10 KITACC

Pasnen 1. Beenenue B crepeoMeTpuio

OcHoBHbIE TIOHATUS cTepeoMeTpuun. Touka, npsmasi, IOCKOCTb, MPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIEACTBUS M3
HUX.

[Ipocreiilive  MpoCTpaHCTBEHHbIE  (PUIYpbl  HAa  IJIOCKOCTH:  TETpadap,  Kyo,
rapasuliesIenUne]; TOCTPOCHUE CEUEHU.
Pasnen 2. Ilpsamble M 1miockoctH B mnpocrpaHcrBe. IlapansielbHOCTH NPAMBIX U
IVI0CKOCTEN

B3anmHO€e pacronokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MAPAIITIENbHBIE U
cKpemuBaromuyecss npsMbie. [lapaninenbHOCTh TPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
MapajulesibHbIE MPSAMBIE B MPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPSAMBIX; MAPAJIIETBHOCTH
NpAMOM M TUIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMH CTOPOHAMU; YIOJI MEXAY MHNPSIMBIMHA B
npocTtpancTee. llapamnenbHOCTP  IUIOCKOCTEW:  mapajulebHbIE IUIOCKOCTH;  CBOMCTBA
[1apaJIJIEIbHbIX INIOCKOCTEN.
Paznen 3. IlepneHAUKYJISIPHOCTh NPSAMBIX M IJIOCKOCTEM

[lepneHaUKyNSIPHOCTh MNPSIMOM W IUIOCKOCTH:  MEPIEHAUKYJISIPHBIE NOPSIMBIE B
MPOCTPAHCTBE, MNPSIMbIC MapaUICIIbHBIE W NEPHNECHAUKYISPHbIE K IUIOCKOCTH, MPHU3HAK



NEPNEHIUKYJIAPHOCTA MPSIMOM M IUIOCKOCTH, TeopemMa O NpsIMOM MNEpPHEHIUKYJIAPHOU
TIOCKOCTH. [lepneHIuKynsp u HaAaKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH /10 TIIIOCKOCTH, TIPOEKITHS (PUTYPHI HA TUTIOCKOCTb.
Paznen 4. Yribl Mesk1y NPSAMbIMHU U IJIOCKOCTSMH

Yriael B OPOCTPAHCTBE: Yol MEXKIYy NPSIMOM M IUIOCKOCTBIO; ABYIPAHHBIM YIOJI,
JIMHENHBIN YrOJI IByTPAHHOTO YIJIa.

[lepneHAUKYISIPHOCTD THIOCKOCTEW: MPU3HAK MNEPINECHANKYISPHOCTH JIBYX ILIOCKOCTEM.
Teopema 0 TpEX MEepNEHAUKYIISIPax.
Pa3nea 5. MHOrorpaHHuKu

[loHATHE MHOTOrpaHHUKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHUKA, BBINYKJIbIE U
HEBBINMYKJIbIE MHOTOTPAHHUKU, pa3BEPTKa MHororpaHHuka. [Ipu3ma: N-yrojibHas mOpuU3Ma;
IpaHu ¥ OCHOBAHUS MPU3MBbI; MpsAMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U IMOJHAs MOBEPXHOCTh
npusmel. [lapannenenunen, npsAMOYTOJIbHBIN Mapajuleienunen u ero coicrea. [lupamuaa: n-
yrojibHasi NHpaMHlla, TPAaHU M OCHOBAaHUE NHPaMUJIbI; OOKOBask M TIOJIHAS TOBEPXHOCTH
NMApaMUIbl; TPaBWIbHASA M YCEUEHHAs NHpaMUlia. OJIEMEHTbl MPU3MblI U MHUPAMUIBI.
[IpaBuiibHBIE MHOTOTPAHHUKH: MOHSATUE MPABUJIBHOTO MHOTOIPAHHUKA; MpaBUJIbHAS MMpU3Ma U
MpaBWbHAs MHUpPaMHa; TMPaBUIIbHAS TPEYrojibHas MUpaMuia W MPaBWIBHBIM TETpadap; KyO.
[IpencraBienre 0 MPaBWIBHBIX MHOTOTPaHHUKAX: OKTAdIp, MOAECKAdIp U ukocadap. CeueHus
MPU3MbI U TUPAMUIBI.

CumMeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEJIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CHMMETPHUH B MUpaMUIaX, Mapajjieenumeax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Brruncnienue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans 60koBoit
IIOBEPXHOCTU M TMOJHOW IOBEPXHOCTH MPAMOM MNPU3MBI, IUIONIAAb OCHOBAHWM, TEOpEMa O
OOKOBOI TMOBEPXHOCTU TpsiMOM mpusMmbl. [lmomans GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH
MPaBWJIBHOW MUPAMUBI, TEOPEMA O TUIOIIATN YCEYEHHON TUPaMU/IbI.
Paszpnes 6. O0beMbl MHOTOIPAHHUKOB

[Tousitue 06 06BEMEe. OO0BEM mupamuabl, npusMbl. [logoOHBIE Tera B MPOCTPAHCTBE.
CooTHoIIeHUsT MEXK/Iy TIJIOMASIMUA MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEJl.
Paspnes 7. IloBTOpeHue: ceyeHus, paCCTOSTHUA M YIJIbI

11 KUIIACC

Paszpgea 1. Tena Bpamenust

Cdepa u map: ueHTp, paauyc, IuamMeTp; IUIOIIAAb MOBEpXHOCTH cdepbl. B3aumuoe
pacnosyioxkeHue cepbl M IUIOCKOCTH; KacaTelbHasl IUIOCKOCTh K cdepe; IUiomanb c@epsl.
N3o0paxenue cdepsl, mapa Ha iockoctu. CeueHus mapa.

Hunuuapuyeckass MOBEPXHOCTh, O0Opa3yollMe IMIMHAPUYECKON MMOBEPXHOCTH, OCh
UUJIMHAPUYECKON MOBEepXHOCTHU. [lunuHap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromias
1 OCh; TUIOIIAIh OOKOBOM M TIOJTHOW MMOBEPXHOCTH.

Konuueckass moBepXHOCTb, OOpa3ymoline KOHHYECKON MOBEPXHOCTH, OCb U BEpUIMHA
KOHUYECKOM mnoBepxHOcTU. KoHyc: OCHOBaHHME M BeplIMHA, O0pa3yromias M OCh; IUJIOLIAIb
OOKOBOM M TOJHON MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yrolue U BbICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.



N300pakeHue Ten BpalleHus Ha MIOCKOCTU. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMOunanuu Ten BpalleHUS W MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMHCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOTPAaHHUK, WIH TEJIO BpallleHusI.
Pa3gen 2. O0neMbl TeI

[Tonsitue 06 o00bEMe. OcHOBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Mapaliieienumena u ciaeacTBug u3 He€. O0bEM muinHApa, KoHyca. O0bEM
mapa 1 miomasas chepsl.

[logoOHpie Tena B mpocTtpaHcTBE. COOTHOHMIEHUS MEXIY IUIOIIAISIMH IOBEPXHOCTEH,
00BéMaMu ITOAOOHBIX TEIL.

Ceuenus uwiaMHApa (MapauieIbHO M MEPHEHAUKYISIPHO OCH), CEYEeHHs] KOHyca
(mapanienbHOE OCHOBAHUIO U MIPOXO/AIEE YePe3 BEPILNHY), CEUECHHUS 1Iapa.
Paspnes 3. BekTopbl H KoopauHaThI B pocTpancTse 10

Bektop Ha mockoctd W B mpocTpaHcTBe. ClIOKEHHWE W BBIYMTAHHE BEKTOPOB.
YMHO)XEHuEe BeKTOpa Ha 4ucio. PasznokeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuiio mapannenenunena. Pemenue 3anay, cBA3aHHBIX ¢ IPUMEHEHUEM MPaBUI JEHCTBUH C
BekTopamu. l[IpsmoyronpHas cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTODA.
[Ipocreiiive 3amaum B KOOpPAMHATAX. YTOJ MeXay BekTopaMu. CKalsipHOE MPOU3BENCHHE
BEKTOPOB. BblunciieHue yrioB Mexay NpsIMbIMU U IIOCKOCTSAMHU. KOoOpAMHaTHO-BEKTOPHBIM
METO/]I IPU PEILICHUU F'€OMETPUUECKUX 3a]1a4.
Pa3znea 4. IloBTopenue, 000011eHHe, CUCTEMATH3 AU 3HAHUI

2. INTAHUPYEMBIE PE3YJIbTATBI
2.1 JUYHOCTHBIE PE3YJIbTATbI

JImdHOCTHBIE pe3yibTaThl OCBOCHHS IMPOTPaMMbl y4eOHOro mpeamera «MaTemaTukay
XapaKTEPU3YyITCS:

I'paxxpanckoe BocMTaHme:

c(hOPMHUPOBAHHOCTBHIO TPAXKIAHCKOM TO3UIIMK OOYy4YaroIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA, MPEICTABIICHUEM O MaTEMaTUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TPaKIaHCKOTO OOIIECTBa
(BBIOOpPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICUCTBOBATh C COIMAIBHBIMU HHCTHUTYTAMU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKONW UACHTUYHOCTH, YBAKEHUS K TMPOILIOMY
U HACTOSIIEMY POCCUMCKOM MATEMAaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKECHUSIM
POCCUHCKUX MAaTEMaTUKOB M POCCUMCKOM MAaTEMaTHUYECKOM IIKOJIBI, K MCIIOJb30BAHUIO ATHUX
JTOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, c(pepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMEM JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKU U JIEATEIBHOCTBIO YYEHOI'0; OCO3HAHMEM JIMYHOI'O BKJIAJa B IIOCTPOCHUE
YCTOMYMBOTO OYyIyIIEro.



JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K MHpY, BKJIIOYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEHICHUN, PpacCYKIACHHU, BOCHPUUMYHBOCTHIO K
MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTUYeCKHEe 3HAHUS B HUHTepecax
3I0pOBOT0 U Oe30macHOro o0pas3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3m0poBOE MUTaHHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTHbIXA, PeryisipHas ¢uznyeckas
AKTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, IIPHU 3aHATHUSX CIIOPTUBHO-030POBUTEIHHON
NEeSTEIBbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM ILIEHHOCTU TPYAOTIOOHUSI; MHTEPECOM K Pa3IHMuHbIM
chepam mpodeccnoHaTbHON NeATENbHOCTH, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpILIaTh OCO3HaHHBIM BBIOOp Oyayuiell mnpodeccun U peaan30BBIBATH
COOCTBEHHbBIE JKW3HEHHBIC IIJIaHbl; TOTOBHOCTbIO U CIIOCOOHOCTBIO K MaTeMaTUYECKOMY
00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUU BCEU JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MAaTeMaTUYECKON HAIPaBICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMUPOBAHHOCTBIO 3KOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAJIBHO-
HPKOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMAIBHON CpeIbl, OCO3HAHHEM
rmo0ampHOTO  XapakTepa OKOJOTMYECKWX MpoOJiieM; OpHEHTAalMe Ha NpUMEHEHHE
MaTEeMaTHYECKUX 3HAHWM I PEIIeHHs 3a/1ad B 00JaCTH OKPYKAIOIMIEH CPe/Ibl, TUIIAaHUPOBAHHUS
MOCTYIIKOB M OLEHKU UX BO3MOXHBIX IOCJIEICTBUM JIsl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKHU, TOHUMaHUEM MaTeMaTHUECKON HAYKH KakK Cepbl
YeJI0BEYECKON JIeATENbHOCTH, 3TANOB €€ pa3BUTHSI U 3HAYUMOCTHU ISl Pa3BUTHUS LIMBUIIU3ALIUY;
OBJIAJICHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTUYeCKOH KyJbTypoll KakK CpeJCTBOM IO3HAaHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISITH TPOCKTHYIO U HCCIEIOBATENIbCKYIO JESTEIbHOCTD
WHAWBUAYAIBHO U B TPYIITIE.

22 METAITPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie  pe3yibTaThl  OCBOGHHUS ~ NPOrpaMMbl  y4eOHOTO  mpeaMmera
«MaremaTuka» XapaKTepU3yHOTCS  OBJAJCHUEM YHUBEPCAIBHBIMUA  HO3ZHABAMETbHBIMU
0elCmBUAMU, — YHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU — OCUCMBUAMY, — YHUBEPCAIbHbIMU
Ppe2YIAMUBHbIMU OeUCMBUAMU.

1) Vhusepcanvhvle nosnasamenshwle oelicmsusi, obecneuusarom Gopmuposanue 6azoevix
KOCHUMUBHBIX NPOYECCO8 00y4aromuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYIHCAIOWEe20 MUpa,
npuMeHenue J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jijornyeckue aeiicTBHA:

— BBIBISITh M XapaKTEpPHU30BaTh CYIIECTBEHHBIC NPHU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUA MEXAY TOHITHAMHU; (OPMYIUPOBATH OMPEICTICHUS TOHSITHIA,



yCTaHaBJIMBATh CYLIECTBEHHbIM MpU3HAK KiIacCU(UKAIMU, OCHOBAHUS Jisi O000OIIEHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJANMOTO aHAIIN3A;

~ BOCTIPUHUMATH, (OpPMYyITUpOBaTH M MPEOOPA30BBHIBATH CYKACHUS: YTBEPAUTEIBHBIC U
OTpULIaTeNbHbIC, €IMHUYHBIC, YACTHBIE U OOIIIKE; YCIOBHbIE;

— BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTHUBOpEuHUsi B (hakTax,
JTAHHBIX, HAOMIOMEHUSIX W YTBEPKICHUSX; TNpemjiaraTh KPUTEPUU Ui  BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

~ Jle7aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUCHU, YMO3aKJIIOUEHU 110 aHAJIOTHH;

— TMPOBOJMUTH CAMOCTOSATENBLHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUM (TIpSIMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPUBOJAUTH TMPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

— BBIOMpaTh coco0 perieHus yueOHoM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMUS,
BBIOMpATh Han0oJIee MOAXOASAIINMN ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

— HCTOJB30BaTh BOMPOCH KaK HMCCIICIOBATEIHCKANA WHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BOIIPOCHI, (DUKCUPYIOIIKE MPOTHUBOpPEUNE, MpoOIeMy, YCTaHABIMBATh MCKOMOE W JIAHHOE,
dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATEH CBOIO TTO3UIIUIO, MHCHHCE,

— TMPOBOJAUTH  CAMOCTOSATENbHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT, HCCJIEIOBAHUE  I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHUS, TIPOIECCa, BHISBICHHUIO
3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBJICHUSIMU, TPOIECCAMU;

— CaMOCTOSITETBHO (OPMYITHPOBATH OOOOIIECHUS W BBIBOIBI 1O PE3yIbTaTaM MPOBEIEHHOTO
HAOJFOICHNS, WCCJICIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IONYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB 1 00OOIICHMIA;

— TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TaKKE BBIIBUTATH MPEATIOIOKEHUS O
€ro Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PabGora ¢ nnpopmanueii:

— BBIABJIATH Ae(UIUTHI MHPOPMAIIUU, JTaHHBIX, HEOOXOIUMBIX JJII OTBETa HA BOMPOC W IS
pelIeHus 3a/1a4u;

— BBIOMpaTh HWHGOPMAIIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMAaTHU3MPOBATh W HMHTEPIPETUPOBATh HWH(OpPMAIMIO pa3IUYHBIX BHAOB W  (opm
IIPE/ICTaBIICHHUS,

— CTPYKTYypUPOBaTh HHPOPMAIIHIO, TIPEACTABISATH €€ B PA3IMYHBIX (POpMaxX, UILTFOCTPUPOBATH
rpaguvecKy;

— OIIGHMBAaTh HAAGKHOCTh HWHPOPMAIMK 1O  CaMOCTOATENIHLHO  CHOPMYITMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDIE OelicmEusl, 00ecneyusarom coopmuposaHHoCmy

COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

— BOCTIPUHUMATh U (POPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH M IEISIMU

001IeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX M MTUCHMEHHBIX



TEKCTaX, /1aBaTh IOSICHEHUS IO XOAY pEIIEHUs 3alayd, KOMMEHTHPOBATh IOJYyYEHHBIN
pe3yJbTarT;

— B Xo0Jie¢ OOCYXKIEeHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIAae€MOW TEMBbI, MPOOJIEMBI,
pemaeMoil 3a/a4u, BBICKA3bIBAaTh WJICH, HAICJICHHbIE HA TIOWMCK PELICHUS; COMOCTaBIATH
CBOM CYXKJEHHS C CYXICHUSMHU JPYTrUX YYaCTHUKOB JUAJIOra, OOHApyKHWBATh pa3jiMuue U
CXOJICTBO MO3UIHI1; B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

— TMPEACTaBIATh PE3yNbTAaThl PEIICHHUS 3a/ladd, SKCIEPUMEHTa, HCCIEIOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C YY€TOM 3a/ad Mpe3eHTallud |
0COOCHHOCTEH ayAUTOPUH.

CorpyaHuvecTBo:

— MOHMMAaTh M HMCIOJbB30BaTh MPEUMYLIECTBA KOMAaHAHOM M MHIWMBUIYaJbHOW pabOThl Ipu
pelieHnn ydeOHBIX 3a7ay; MNPUHUMATh 1E€Jb COBMECTHOH JAEATEIbHOCTH, IUIAHUPOBATH
OpraHM3all0 COBMECTHOM paloThl, paclpeaensTe BHUIbl padoOT, JOroBapuBaThCA,
00CYXKIaTh MPOILIECC U Pe3yJbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

— y4acTBOBaTh B TPYyHNOBBIX (opmax paboThl (0OCykAeHUS, OOMEH MHEHUH, «MO3TOBbIE
IITYPMBD) ¥ MHBIE); BBITOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOU JICHCTBUS C
JPYTMMH 4YIEHaMU KOMaHbl; OLIEHWBATh KAuyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamuenwvle Oelicmeus,  obecneuusaiom — Gopmuposanue

CMbICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusamnus:

— COCTaBJIATH IUIaH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpATh CIOCOO peuieHHus ¢ y4€ToM
UMEIOUINXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTHPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIBb:

— BIAJCTh HAaBBIKAMH MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUHN U
MBICITUTENIBHBIX TPOIECCOB, WX PE3yJNbTAaTOB; BIAAETh CIOCO0AMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIlecca U pe3ysIbTaTa pelIeHus MaTeMaTHUeCKO 3a1auu;

— TMpeaBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYThb IPH PELICHUH 33Jaud, BHOCHUTH
KOPPEKTHUBBI B JESATENIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB, JTAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yJbTaTa IENH U YCIOBHUSIM, OOBSCHATH MPUUINHBI JOCTHKECHUS
WIA HENOCTIKEHUS pe3yNbTaTOB [EATEIbHOCTH, HAXOAWTh OIIUOKY, [aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

23 HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OHCpI/IpOBaTB MOHATHUAMMU: TOYKA, IIpAMasd, IMIOCKOCTb.
HpI/IMeHHTB AKCHUOMBI CTCPCOMETPUHU U CICACTBHA M3 HUX IIPU PCHICHHUH I'€COMETPHUYCCKHUX
3azaay.



OnepupoBaTh MOHATUSMHU: MApPAVIETLHOCTh W MEPHEHAUKYJISIPHOCTh MPSMBIX U
IIJIOCKOCTEN.

KnaccuduimpoBaTs B3auMHOE pacnoioKeHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMHU: JBYTPAHHBIM yroy, TrpaHU ABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJia; JMHEWHBIN yroJ JBYTPAHHOIO yria; TpaaycHas Mepa JBYIPaHHOIO yTia.

OmnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIbI MHOTOTPAHHUK,
AJIEMEHTHI MHOTOTpaHHUKA, IPABUIBLHBIA MHOTOTPaHHHUK.

Pacrio3naBaTh OCHOBHBIE BHUJbI MHOTOTPAHHHKOB (MHUpaMHAa; MPHU3Ma, MPSIMOYTOJIbHBIN
napajuiesienumnes, Kyo).

KnaccuduimpoBarb MHOTOTpaHHUKH, BBIOMpasi OCHOBaHUS JUIsl  KJaccU(UKAIUU
(BBITIYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABUJIbHBIE MHOTOTPAHHUKH; TPSMBIE U
HAKJIOHHBIE TIPU3MBI, TTapalJIeIICTUTICAb ).

OmnepupoBaTh NOHATHIMU: CEKYIIas INIOCKOCTh, CEYE€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METO]T CIIEIOB.

Crpouth ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIOJHSAThH (BBIHOCHBIE) IJIOCKHUE
YEepTEKU U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXIEHHE TEOMETPUYECKUX BEIMYMH 1O o0pas3laMm WiH
QIrOpUTMaM, MPUMEHSS H3BECTHHIE AHAIUTUYECKHME METOJbl MPH PEUICHUH CTaHJApTHBIX
MaTEeMaTHUYECKHUX 3a/ad Ha BBIYMCIIEHUE PACCTOSHUN MEXAY JBYMS TOUYKaMH, OT TOYKH [0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIINMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaXOXIEHHE TEOMETPUYECKUX BEIMYMH 10 o0pas3laMm Wi
aITOpUTMaM, TPUMEHSS W3BECTHHIC AHAIMTHYECKHE METOJbl MPHU PEIICHUH CTaHIapPTHBIX
MaTEeMaTHYECKUX 3aJ]ad Ha BBIUHUCICHHUE YIJIOB MEXIY CKPEUIUBAIOUIUMUCS MPSIMbBIMHU, MEKIY
NPSIMON U MJIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boerancnsate 00bEMBI U MJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, MUPaMHIA) C
npuMEeHEeHHeM (OpPMYI; BBIYHCIATH COOTHOIICHHS] MEXAY IUIOMAAIMUA TIOBEPXHOCTEH,
00BEMaMu MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; ILIEHTP, OCb M IUIOCKOCTb
CUMMETPHUH; UEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBATh U MHTEPIIPETHPOBATH HHPOPMAITUIO O TPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

[IpumensTb reoMeTpuyeckue (akThl i PELIEHUS CTEPEeOMETPUUYECKUX — 3ajad,
MpEeoJiaraloliuX HECKOJbKO IIAaroB PELICHUs, €CIM YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOU
dhopme.

[TpuMeHsITh MpOCTEWIINe MPOTpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoauTh, mpUMEPHl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAEC U KHU3HH,
pacrno3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsATh MOJyYEHHbIE 3HAHWS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHbIE CUTyalluu U
OPUMEHSATh M3Y4YCHHbIE TIOHATUS B  IIpoOllecce IMOMCKAa  PEIICHHs MaTeMaTH4eCKu
chopMyIMpPOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEANIbHbIE CUTYallUd Ha SI3bIKE T€OMETpUH,



UCCJIeIOBATh MTOCTPOCHHBIE MOJIENM C UCIOJIb30BAHUEM T€OMETPUUECKUX MOHSATUH U TEOPEM,
anmaparta anreOphl; pemarh MPaKTUYECKUE 3aJadd, CBSI3aHHBIE C  HAXOXKICHUEM
r€OMETPUYECKUX BEJIIMYHH.

11 KJIACC

OnepupoBatb MOHATUSIMU: HUIMHAPUYECKast MOBEPXHOCTb, oOpasyroliue
HWIMHIPUYECKON  TMOBEPXHOCTH; I[WJIMHAP; KOHMYECKas TOBEPXHOCTh, oOpa3yrolue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

PacmosnaBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosioxkeHue chephl U MI0CKOCTH.

OnepupoBarh MOHATHUAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IIJIOLIAAN MOBEPXHOCTEH TEN BpALCHHs, TEOMETPUUECKUX TEJ C
IpUMEHEHHEM (OPMYIL.

OnepupoBarh MOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cepy M OMHUCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJIM TEJIO0 BpaLICHUS.

BBIYUCHATE COOTHOLIEHUSI MEXAY IUIOHIAJSIMHU MOBEPXHOCTEH M O0BEMaMU MOJIOOHBIX
TeJ.

N300pakath u3ydaemble (GUTYPHI OT PYKA W C MPUMEHEHHMEM TMPOCTHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbINonHATH (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUL
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPAILLECHUS.

N3BnekaTh, MHTEPIPETUPOBATH U MPEOoOPA30BHIBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYeCKUux (Urypax, npeACcTaBICHHYIO Ha YepTekaX U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTRE.

BBITTONHATE TEHCTBHSI CII0KEHUSI BEKTOPOB, BRIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa
Ha YHUCJI0, 00BICHATH, KAKUMH CBOMCTBAMU OHH 00J1aJ1af0T.

[IpuMeHATH MpaBUIIO MapajuieenuIesa.

OnepupoBath MOHATUSIMH: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJh
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpa, YroJl MEXIY BEKTOpPaMH, CKaJspHOE
MPOU3BEJICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB M IIPOM3BE/IEHUE BEKTOPA HA YUCIIO, YTOJ MEXAY BEKTOpaMH,
CKaJIIPHOE MPOM3BE/ICHUE, PACKIIAABIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3ajaBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[Ipumensate reomerpuyeckue (akThl JUIsi pEUIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOJaratoMX HECKOJbKO IIaroB PEelIeHUs, €CIU YCJIOBHS MPUMEHEHHs 3aJaHbl B SBHOU
dopme.

Pemate npocreiiiiye reoMeTpuuecKue 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOIO
METO/1a.



Pemare 3amaun Ha J0Ka3aTENbCTBO MATEMATUYECKUMX OTHOLICHHM W HAaXO0XICHUE
reOMETPUUYECKUX BEJIIMYUH MO o0pas3laM Wiu aJropuTMam, MPUMEHsS] U3BECTHBIE METO/IbI MPH
PELICHNH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpuMeHATh MpOCTEUIINE TPOTPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a1ay.

IIpuBoanuTh mnpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJNE U KHU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

IIprMeHATh MOJIy4eHHBIE 3HAHUS HA MPAKTUKE: AaHAIM3UPOBATH PEAIbHBIE CUTYyallUH U
OPUMEHATh W3YYEHHbIE TIOHATHS B IPOLECCE TMOHWCKAa PEIECHHUS MaTeMaTHYECKU
chopMyITUPOBAHHONU MPOOJIEMBbI, MOJEIUPOBATH PEalbHbIE CUTyallUUd Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM I€OMETPUYECKUX NMOHATUA U TEOPEM,
anmaparta anreOppl; pelarb NPaKTUYECKUE 3aJayd, CBSI3aHHbIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJIIMYHH.

3. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumMeHoBaHuUe pa3/iesioB U TEM
wn | morpasm Kountpoan | Ipaxtn | (uudposbie)
porp Beero HbIe YyecKue o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypchl
https://resh.edu.ru/
1 BBeznenue B crepeomeTpuio 10 subject/lesson/475
6/start/203542/
losMie H (IOCKOCTH B IhOCTHANCLS https://resh.edu.ru/
2 Hz aJ'IJ'IeJ'IBH Oib(;c }IMBIXpI/(I)(l:'IJf KC Te ‘171 12 1 subject/lesson/606
PAICTRHOCTE TP oeroete 5/start/125651/
[MepneHAMKYAIPHOCTD NPSAMBIX U https://resh.edu.ru/
3 HHpK Iiﬁy p P 12 subject/lesson/472
ocrocte 4fstart/20411/
https://resh.edu.ru/
4 VYTi1b1 MEXIY TPSMBIMU M TUIOCKOCTSIMU 10 1 subject/lesson/606
3/start/21120/
MHororpaHHuKu
https://resh.edu.ru/
5 11 1 subject/lesson/601
8/start/221550/
https://resh.edu.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 sut?iect Nlesson/562



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/5629/start/

O/start/

HOBTOpeHI/IeI CCUCHUS, paCCTOAHUSA U

4 1 https://resh.edu.ru
YIJIbL
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOTPAMME
11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Konrtpoan | IlpakTu (undposbie)
n/n NPOrpaMmbl Bcero HbBIE yecKHne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcol
https://resh.edu.ru/
Tena BpamieHus 12 subject/lesson/630
0/start/22490/
https://resh.edu.ru/
subject/lesson/562
9/start/
OO0BEMBI TET 5 1
https://resh.edu.ru/
subject/lesson/491
Ofstart/23238/
BeKTODEL I K HATEL B https://resh.edu.ru/
He :paH TBoole 10 1 subject/lesson/572
POCTPAHCTRE 4/start/21892/
I1
4 OBTOPEHHE, O606meHIfe’ 7 1 https://resh.edu.ru
CUCTEMAaTHU3alnuAa 3HAaHUHU
OBHIEE KOJIMYECTBO YACOB I10O 34 3 0
[TPOT'PAMME

4. TIOYPOYHOE IINTAHUPOBAHUE

10 KNIACC
Ne KoanuecTBo
n/n Tema ypoka 4acoB
Bcero
Pa3nen 1. BBenenue B crepeoMeTpuio 10
OCHOBHBIC TIOHATHS CTEPEOMETPHH: TOUYKA, TIPSIMasi, TUIOCKOCTh, IPOCTPAHCTBO.
1 [TpaBuina n300pakeHUs Ha PUCYHKAX: N300paKeHUS MIJIOCKOCTEH, MapaieIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA
2 [TonsTHA: IEpeceKaroIrecs IIOCKOCTH, TTePECEKAIOIINECs TpsiMasi U TUIOCKOCTh 1
3 [TonsTHA: IEpeceKaronIrecs TIOCKOCTH, TTePECEKAIOIINECs TpsiMasi U TUIOCKOCTh 1



https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/5629/start/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/

3HAKOMCTBO C MHOTOI'paHHUKAMHU, U300pakeHe MHOTOTPAaHHUKOB HAa PUCYHKaX, Ha

4 IPOEKIIMOHHBIX YEPTEkKaAX 1

) KonTpoJsbHasi paGoTa cTapToBasi AMATHOCTHKA 1

5 Ananuz cmapmosoii ouaenocmuxu. HayanpHble cBeleHUs 0 KyOe U mupamMuie, ux 1
pa3BEpTkU U MozaenH. CedeHnss MHOTOIPaHHUKOB

7 [TonsATHE 006 AKCHOMATHYECKOM ITOCTPOSCHUH CTEPEOMETPUU: AKCHOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX

8 [TonsTHE 006 AKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI 1
CTEpEOMETPUH U CIEJCTBUS U3 HUX

9 [TonsiTHEe 06 AKCHOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI 1
CTEPEOMETPHUH H CIECTBHS U3 HUX

10 [TonsTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: AaKCHOMBI 1
CTEPEOMETPHUH H CIIEJCTBHS U3 HUX

Pazgen 2. Ilpsimble W 1JI0OCKOCTH B mpocrpaHcTBe. IlapajuielbHOCTh NPAMBIX H 12

IIOCKOCTEeH

11 B3anMHoe pacnosoxeHne NpsMbIX B IPOCTPAHCTBE: MepeceKaromecs, 1
napaieNibHbIe ¥ CKPEIINBAIOIINECs TPSMBbIC

12 [TapannenbsHOCTh NPSAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE: MapajljiesIbHbIE MPSIMbIC B 1
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX

13 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B pocTpaHcTe: [lapanienbHocTh npsaMoit 1
U TJIOCKOCTH

14 VTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE 1

16 Yroa Mexay nNpsIMbIMU B IPOCTPAHCTBE 1

17 [TapanneabHOCTh TNIOCKOCTEHN: MapajuiebHbIE TNIOCKOCTH 1

18 CBolicTBa napajuIeabHbIX INIOCKOCTEN 1

19 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBHI HA TUIOCKOCTHU: TETPAdp, KyO, 1
napasenenumne;|

20 [TocTpoeHne cedueHN Ha OCHOBAHHH IMAPAIIICIIBHOCTH TUIOCKOCTEH 1

21 KonTtpoubnas padora Nel mo reme "IIpsiMmble ¥ II0CKOCTH B IPOCTPAHCTBE. 1
IMapajuieJbHOCTH NPAMBIX U IJIOCKOCTEN"

22 Ananuz konmponvrou pabomuor Nel 1

Pa3nea 3. IlepneHANKY/JISIPHOCTD NPSAMBIX M INIOCKOCTEH 12

93 [eprieHIUKYIIPHOCTH MPSIMOM M TUIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B 1
IPOCTPAHCTBE

24 [TpsmMble napanienbHble U MePHeHIUKYISIPHbIE K TUIOCKOCTH 1

25 [TpsMble napanienbHble U MEPIeHINKYISIPHBIE K TUIOCKOCTH 1

26 [Ipu3HaK nepHeHANKYIIPHOCTH PSIMOM U TNTIOCKOCTH 1

27 [Ipu3Hak NeprneHaUKyIIPHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

29 Teopema o psiMOiA TEPIICHIUKYIISIPHOM TITIOCKOCTH 1




30 Teopema o psiMOiA TEPIICHIUKYIISTPHOM TITIOCKOCTH 1

31 [TeprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH

32 [leprieHAuKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM 10 IIJIOCKOCTH

33 [leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT 1
IPSIMOM 70 TVIOCKOCTH

34 [leprieHauKyNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE OT 1
PSIMOM 70 TJIOCKOCTH

Pazjaen 4. Yribl Mexay NpsiMbIMH U TIJIOCKOCTSIMH 10

35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPAMOUN U TIIIOCKOCTHIO 1

36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPaHHOTO yria

37 JIByrpaHHbId yroJ, TMHEHHBIA yroJ ABYrPaHHOTO yIiia 1

38 HepneHnmfynﬁpHOCTL IUIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX 1
IJIOCKOCTEH

39 HepneHz(mfynﬂpHOCTL IJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX 1
IJIOCKOCTEH

40 HepneHz(mfynﬂpHOCTL IJIOCKOCTEH: MPU3HAK MEePHEHANKYISIPHOCTH IBYX 1
IJIOCKOCTEH

41 Teopema o Tpéx neprneHANKYIIpax 1

42 Teopema o Tpéx neprneHANKyYIIpax 1

43 KonTpoubnas padora Ne2 nmo remam "IlepneHauKyJIApHOCTD NPSAMBIX U 1
Iockocreit" u " Yribl Me:k1y NPpSIMBIMHU U IVIOCKOCTAMH "

44 Ananuz konmponvnou pabomer Ne2 1

Paszpnen 5. MHororpanHHuKHu 11

45 [ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHHKA, BBITYKIIbIE U 1
HEBBIMTYKJIbIE MHOTOI'PaHHHUKH; pa3BEPTKA MHOTOIPAaHHHUKA

46 [Tpu3ma: N-yronpHas mpu3Ma; TpaHU U OCHOBAHUS MIPU3MBI; IIpsMasi U HAKJIOHHAs 1
pU3Mbl; OOKOBasi U MOJIHAS TIOBEPXHOCTh MPU3MBI

47 [Tapannenenunen, NpsMOYTroJIbHBIN MapauIeIECNUIE] U €0 CBOMCTBA 1

48 [Tupamuna: N-yroipHas Mupamuia, TpaHd U OCHOBaHWE TTUPaMUIbL; OOKOBas U 1
M0JIHASl TOBEPXHOCTh MUPaMUIbl; PABUIIbHAS U YCEUEHHAS MTUpaMuia
[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHATHE MPABUIBHOIO MHOTOTPAHHHUKA; TPAaBUIbHAS

49 npu3Ma ¥ NpaBUIbHAS MMPAMKJIa; TPABUIIbHAS TPEYTOJIbHAS TUPaMUIa U 1
MPaBUIBHBIN TeTpasip; KyO

50 [IpencraBienne o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA/IP, JOJEKAdIP U UKOCAIP. 1
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH,

51 IUIOCKOCTH. DJIEMEHThI CHMMETPUHN B TUPAMUaX, apajuieJenune1ax, MpaBUIbHbBIX 1
MHOTOTPaHHHUKAX

52 Brruncienne 31eMeHTOB MHOTOIPAaHHUKOB: pEOpa, AMaroHau, yriibl

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJIHOW MOBEPXHOCTH MPSMOMN TPU3MBI, 1




TJI0IIAIh OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MIPSIMOU IMPU3MBI
54 [Tnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABUIIBHOM MUPAMUIbI, TEOpEMa 1
0 MI01AaAu OOKOBOI OBEPXHOCTH YCEUEHHON TUPaMUJIb
55 KonTposbnas pabora Ne3 no reme ""MHororpanHuku' 1
Pa3nes 6. O0beMbl MHOTOTPAHHUKOB 9
56 Ananuz konmponvrot pabomwi Ne3. 1
[TonsTue 06 00BEME
o7 O0BbEM nupamMuibl 1
58 O0BEM TMpamMu bl 1
59 O06BEM nupamMuIb1 1
60 O0BEM upamMuIb1 1
61 O0BbEM TPU3MBI 1
62 O0bEM IpU3MBI 1
63 KontpoabsHnasi padora Ne4 no teme "O0béMbI MHOTOTPAHHUKOB'' 1
64 Ananuz konmpoavhoi pabomoi Nod 1
Paspnen 7. IloBTOopeHue: ceyeHUsl, pACCTOAHMUSA U YIJIbI 4
65 [ToBTOpenwue, 0600meHne cucreMaTu3anus 3Hannii. [loctpoenue ceueHuii B 1
MHOTOTpaHHHKE
[ToBTOpenue, o6o0IIeHNE cuCTeMaTH3aIMs 3HaHUH. Bbruncinenue paccTosTHUMA:
66 MEXy ABYMS TOUKAMHU, OT TOUKH JI0 IPSAMOM, OT TOUKH JI0 IUIOCKOCTH, MEXIY 1
CKPEIMBAOIIUMUCS MPSMBIMH
67 Hrorosasi KOHTpOJIbHAsI padoTa 1
Ananusz umoeo6ou KOHmMpObHOU padbomul.
68 [ToBTOpenue, o6o0IIeHNE cucTeMaTH3aIs 3HaHUH. Beruncienue yrios: Mexy 1
CKPELIMBAIOIIUMHUCS MPSAMBIMH, MEXY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJI0B MEXY TIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
11 KJTIACC
Ne KoaunuectBo
n/n Tema ypoka 4acoB
Bcero
Pa3nea 1. Tena Bpamenus 12
1 Cdepa u map: eHTp, paanyc, AMamMeTp; TIIOMIaab TOBEPXHOCTH CPEPhI 1
) B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHasl JI0CKOCTh K cdepe; 1
wionaab chepsl
3 N300paxkenue cdepsl, mapa Ha wiockoctd. CeueHus mapa 1
4 [{umHapryYecKas MOBEPXHOCTh, 00pa3yIoLIie WINHAPHIECKON MOBEPXHOCTH, OCh 1
WIMHAPUYECKOM MTOBEPXHOCTH
5 [{wmHAp: ocHOBaHUSA U OOKOBasi MOBEPXHOCTh, 00pa3yroLias U OCh; MIIOMIAAb 1

OOKOBOM | IMOJTHOM MOBEPXHOCTH




N3o0pakeHne muwmHIpa Ha TIOCKoCTH. PasBéprka munuaapa. CeueHus MuInHIpa

0 (MI0CKOCTHI0, MapajlyIeIbHOM UIN MEPHIEHAUKYIISIPHON OCH IIMJIMHIPA) 1

7 Konnueckasi moBepXHOCTh, 00pa3yloIne KOHMYECKOW OBEPXHOCTH, OCh U 1
BEPIINHA KOHMYECKOW TOBEPXHOCTH

8 Konyc: ocHOBaHUe U BepinHa, 00pa3yromiasi 1 OCh; MO, OOKOBOU U MOTHOM 1
MOBEPXHOCTHU

9 Y ceu€HHBIN KOHYC: 00pa3yrolue U BbICOTA; OCHOBAHUS U OOKOBAast MOBEPXHOCTh 1
N3o6paxenue konyca Ha iockocT. Pa3Béprka konyca. CeueHust KoHyca

10 (II0CKOCTHI0, MapajlieIbHOM OCHOBAHUIO, U TUNIOCKOCTbHIO, MMPOXOAAIIEH uepes 1
BEPIIHHY)

11 Kom0Ounanust ten BpaieHus ¥ MHOTOrpaHHUKOB 1

12 MHororpaHHHK, OITMCaHHBIN 0K0JIO chepsl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK 1
WIN B TEJIO BPAILICHHS

Pasznea 2. O0beMbI TEJI 5
13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB TeI 1
14 O0BEM IUIMHApa, KOHYyCa 1
15 O0béM 1mapa U mIoImaab chepol 1
16 [Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKAY TUIOIIAIIMU 1

MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TN
17 KonTposbnas padora Nel no temam "Tesa Bpamenus’ u "O0bembl Tea" 1
Pa3nes 3. BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE 10
18 Ananus konmponvnou pabomor Nel 1
BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE
19 CrioxeHue ¥ BRIUUTAHUE BEKTOPOB 1
20 YMHOKEHHE BEKTOPa Ha YHCIIO 1
21 PaznoxeHnue BekTopa 1o TpéM HEeKOMIUIaHApHBIM BekTopaM. [IpaBuiio 1
napasenenunena
22 Pemienue 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM TPABUII JCHCTBUI ¢ BEKTOpaMH 1
93 [IpssMoyTobHAs cEcTeMa KOOPJMHAT B pocTpaHcTBe. KoopanHaTHI BEKTOPA. 1
[Ipocreiiue 3a7aum B KOOpAUHATAX
24 VYron mexay Bekropamu. CKalsipHOE TPOU3BEICHNE BEKTOPOB 1
25 Brrurcnenue yriioB Mex1y NpsSIMbIMH U TJIOCKOCTIMU
26 KoopanHaTHO-BEKTOPHBI METOJ ITPH PEIICHAN T€OMETPHUYECKIX 3a71ad 1
97 KonTpoubnas pabora Ne3 no teme ""BeKkTopbl H KOOPANHATHI B 1
npocrpancrse’

Pasnen 4. [loBTopeHue, 06001eHHEe, CHCTEMATH3AUMS 3HAHUI 7
28 Ananuz konmpoavHot pabomwi Ne3 1
29 [ToBTOpenue, 0600IIeHNE U cUcTeMaTH3alus 3HaHuii. OCHOBHBIE GUTYPHI, (PaKTHI, 1

TEOpEMBI Kypca IJIaHUMETPUU
30 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMs 3HaHUH. 3a/1aui TUIAHUMETPUU U 1




METO/IbI UX PEIICHUS

31 [ToBTOpenue, 0000IIeHNE U CHCTEMAaTH3alKs 3HAaHUH. 3aJauu INIAHUMETPUU U 1
METOJIbI UX PEIICHHS

32 [ToBTOpenue, o6o0IIeHne U cucTeMaTn3anus 3HaHuil. OCHOBHBIC (GUTYPHI, (PAKTHI, 1
TEOPEMBI Kypca CTEepEOMETpUH

33 HToroBasi KOHTpoOJIbHAasi paboTa 1

34 AHanuz umo2o6ou KOHMpPOLHOU padomul. 1
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIHS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




