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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GopMHUpPOBaHUS (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEAbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacTIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY 00Yy4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpETHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydenue reomerpun orBoautcs 2 yaca B Hegemo B 10 kiacce u 1 vac B
Heznemo B 11 knacce, Bcero 3a 1Ba roga o0ydyenus - 102 yyeOnbIx yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSL  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B MIPOCTPAHCTBE: IEPECEKAIONIIUECs,
napajielbHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTh MOpSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajyiefibHble TMPSAMBbIE B  MOPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMOW U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpSIMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocrelimue mnpocTpaHCTBEHHbIE (GUTYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTPOeHNEe CEYSHHIA.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBIE MApPAUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW U IUIOCKOCTH, TEOpeMa O MpsSMOM
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY HPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocre. Teopema 0 TpE€X NepIEHAUKYIIApax.

MHoOrorpaHHuKH

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHHKA, BBINYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBasl U
MOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajieJienunes; U ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuja, TPaHA U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yCceu€HHasl mnOupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBunbHbIe
MHOTOIPaHHUKHW: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpU3Ma U
MpaBUJIbHAS THMpaMUJa; MpaBUibHAs TPEYroJibHAs TNUpaMujia U MNPaBUIbHBINA



TeTpa’ap; KyO0. IlpencraBieHue o MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeueHus Npru3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B IHpaMHIAX, HapaJUIeIEeHuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW MNUPAMUIBbI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMubl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3ylonue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue 1 BEICOTa; OCHOBAHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUAMETp; TUIOMIATb ITOBEPXHOCTH CQeEpHl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalmieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIW TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC cBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIFHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwivHApa (TApajUIEIbHO W TEPICHAUKYISIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAHHMIO W TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. CII0kKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopnunatel BekTtopa. lIpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH FT€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, chepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 3J0poBOro U 6€30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC IKU3HEHHBIE IJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYphl, TOHUMAHHEM BIIUSHHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY)KaromIeH cpejbl, IUTAHUPOBAHUS TIOCTYIIKOB M OIICHKA UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKh KaK cQepbl YeIOBEUECKOW JEATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KIaccu(UKaIMi, OCHOBaHUS /i OOOOIIEHWS W CpPaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
mpoTtuBopeursi B (aKkTaxX, JAHHBIX, HAOIOJACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASAMMA ¢ y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opmMupoBath  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (POPMYIMPOBATH 0OOOIIEHUSI U BBIBOJIBI 110 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

copmMUpo8aHHoOCms COYUANLHBIX HABLIKOE 00YYAIOUJUXCA.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPCUMYIIECTBA  KOMAHAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIICIbI ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4y Ha BBIYUCIICHHUE PACCTOSHUN MEXIY NBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIUYHUCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJTOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIE
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa airedpol; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IMOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.
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padoThI padoTsbI
1 IloBTOpEHME, cucTeMaTu3anys 3HaHUH 3a 6 1 Bubanoteka LIOK
' KypC T€OMETpHH 7-9 KIaccos https://lesson.edu.ru/02.3/10
Bubnnoteka LLOK
2. Brenenue B crepeoMeTpuio 10 1
A P P https://lesson.edu.ru/02.3/10
3 [IpsiMBbI€ M TIIOCKOCTH B MPOCTPAHCTBE. 8 1 Bubnnoteka LLOK
' [TapannenbHOCTh OPSIMBIX U TJIOCKOCTEN https://lesson.edu.ru/02.3/10
4 [lepneHUKyYISIPHOCTD NPSAMBIX U 8 1 Bubnunoteka LIOK
' IUIOCKOCTEN https://lesson.edu.ru/02.3/10
5 y . 11 1 Bubnnoteka LLOK
. [JIbl MEXY MIPSAMBIMU U TUIOCKOCTSIMHU
Y 1P https://lesson.edu.ru/02.3/10
Bubnnoteka LLOK
6. MHororpaHHUKH 11 1
P https://lesson.edu.ru/02.3/10
. Bubnunoteka LLOK
7. OO6BEMBI MHOTOT'PAaHHUKOB 10 1 4
https://lesson.edu.ru/02.3/10
8 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubnmoreka LOK
' P ’ P yr https://lesson.edu.ru/02.3/10
OBUIEE KOJIMYECTBO YACOB I10 68 8 0

I[TPOTPAMME



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoasubie | IlpakTHyeckue
n/n NPOrpaMMmbl Bcero o0pa3oBaTe/IbHbIE PeCypPChI
padoThI padoTsbI
Tena BpamieHus 12 1 https://lesson.edu.ru/02.3/11
OOBEMBI TET 6 1 https://lesson.edu.ru/02.3/11
BekTopbl ¥ KOOPIMHATHI B TPOCTPAHCTBE https://lesson.edu.ru/02.3/11
I1
4 OBTOP CHILC, 060BMICHILe, CHCTEMATA3ALIIA 9 1 https://lesson.edu.ru/02.3/11
3HAHUH
OBIIEE KOJJMYECTBO YACOB I1O 34 4 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIIACC

Ne

~

Coaep:xkanue yueOHOTo
MaTepHaJa

I[aTa MMpoBE€ACHUS

ypoka

DJIeKTPOHHbIE

Inan

dakr

(uudposbie)
oOpa3oBareJib
HbI€ pecypchl

Mpum
eYaHHu

T.1 (6 4) [loBTOpEHUE, cCHCTEeMATU3AIUS 3HAHUMH 32 KypC reoMeTpuu 7-9 KjiaccoB

[ToBTOpEHME, cucTeMaTU3aus
3HaHUH 3a Kypc reoMeTpuu 7-
9 kiaccoB

[ToBTOpEHME, cucTEeMaTU3aUs
3HaHUH 3a Kypc reoMeTpuu 7-
9 knaccos

[ToBTOpEHME, cucTeMaTU3auUs
3HaHUH 3a Kypc reoMeTpuu 7-
9 knaccos

[ToBTOpEHME, cucTeMaTu3anus
3HAaHUM 3a KypC T€OMETPUHU 7-
9 knaccos

[ToBTOpEHME, cucTemMaTu3anus
3HAaHUM 3a KypC T€OMETPUHU 7-
9 KJ1accoB

Jnarnocruueckas
(cTapToBasi) KOHTPOJIbHAS
padora

T. 2 (10 4) BBenenue B crepeomMeTpu

10

AHanu3 KOHTPOJIBHOU paboThI
OcCHOBHBIE IOHATHUS
CTepeOMETPUHU: TOUKA,
npsiMasi, IOCKOCTb,
MIPOCTPAHCTBO.

[TpaBuia u300paxkeHus Ha
PHCYHKaX: N300paKeHuUs
TUTOCKOCTEH, MapaieIbHbIX
PSIMBIX (OTPE3KOB),
CEepeIMHBI OTpe3Ka

IloHsTus: MepeCeKarommeca
INIOCKOCTH, MEPCCCKAIOINCCA
npsmMas U JIOCKOCTb

10.

IloHsTus: MEepeCCKaAroueca
IIJIOCKOCTH, MEPCCCKAIOIINCCA




npsmMas v JIO0CKOCTb

11.

3HAKOMCTBO C
MHOT'OrpaHHUKAaMU,
M300pakeHue
MHOT'OI'paHHUKOB Ha
pUCYHKaX, Ha IPOCKIIMOHHBIX
gepTexax

12.

HauanbHbie cBeeHus 0 KyOe
Y TIUPAMHU/IE, UX Pa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

13.

HauansHubie cBeeHus 0 KyoOe
Y IUPAMHUJIE, UX Pa3BEPTKH U
Mojenu. CedeHust
MHOTOTPaHHUKOB

14.

Ilousttre 00
aKCHMOMATHYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

15.

Koumponvnasa paboma Ne2

16.

AHanu3 KOHTPOJIBHOUN paboThHI

T.3 (8 u) [IpsaiMble U MI0CKOCTH B pocTpaHcTBe. [lapajieJbHOCTh NPSAMBIX U

IJIOCKOCTEH

17.

Bzanmuoe PacCIioJIOKECHHNE
IIPsAMBIX B IIPOCTPAHCTBE!
IEpECCKArOIMNECH,
mapaJljICJIbHBIC U
CKpCHIUMBAIOIHUECS IIPAMBIC

18.

[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
napasuieNibHbIe MPsSMbIC B
MIPOCTPAHCTBE;
MapayiebHOCTh TPEX
MIPSIMBIX

19.

[TapamienbHOCTD IPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
[TapamiensHOCTb IPSAMOM U
IIJIOCKOCTH

20.

VYriel ¢ cCOHanpaBJIeHHBIMU
CTOPOHAMU. YTOJ MEXIY
MPSAMBIMH B IIPOCTPAHCTBE

21.

[TapannenbHOCTb MIIOCKOCTEM:
NapajuIeNbHbIE INIOCKOCTH.




CaoiicTBa napamuieabHbIX
IIJIOCKOCTEN

22.

IIpocreimme
MIPOCTPAHCTBEHHBIEC (PUTYPHI
Ha IJIOCKOCTH: TETPadp, KyoO,
napajuiesienunes

23.

[TocTpoenue ceuenuit

24,

Konumponvnas paboma Ne3

T.4 (8 1) IlepnieHAMKYISAPHOCTH MPAMBIX H IJIOCKOCTE

25.

[IepneHUKYIAPHOCTD
MPSIMOM U TIJIOCKOCTH:
MIEPIEHUKYIISIPHBIE ITPSIMBIE
B IPOCTPAHCTBE

[IpsimMble mapayenbHbIe U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

26.

[Ipn3nHak
MIEPIEHIUKYIISIPHOCTH
MPSIMOM M TUIOCKOCTH

27.

Teopema o mpsiMoi
MEePIEeHANKYIISIPHO N
MJI0CKOCTH

28.

Teopema o mpsiMoi
MEePIEeHANKYIISIPHO N
IJI0CKOCTH

29.

[lepnenaukymnsip u
HaKJIOHHbBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
MJI0CKOCTH

30.

[lepnennukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JIO IJIOCKOCTH,
paccTosiHue OT MPSIMOU 110
MIJIOCKOCTH

31.

Konumponvnasa paboma Nod

32.

AHanu3 KOHTPOJBHON pabOTHI

T.5 (11 4.) Yrasl Mexay NpsiMbIMH M IIJIOCKOCTAMH

33.

VYTIIBl B IPOCTPAHCTBE: YToJl
MEXAY NPSAMOM U INIOCKOCTBHIO

34.

JIByrpaHHBIN yroJi, TUHEHHBII
yroJj ABYIPaHHOIO yIila

35.

JIByrpaHHBIN yroJ1, TUHEHHBII




YrOJl ABYTPAHHOTO yIJIa

36.

JIByrpaHHBIN yroJi, JUHEHHBIN
yroJI IBYTPAaHHOIO yIJla

37.

[lepneHUKyYIApHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEMN

38.

[lepneHUKyYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

39.

[IepneHUKYIAPHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

40.

Teopema o Tpéx
MEPIEHINKYIApaxX

41.

Teopema o Tpéx
MEPIEHINKYIApaxX

42.

Teopema o Tpéx
MepIeHIUKYIIApax

43.

Koumponvnasa paboma Ne5

T. 6 (

11 4.) MHoOrorpaHHuK#

44,

AHaJIn3 KOHTPOJIBHOM
pabortsl. [TonsTie
MHOTOT'PaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPAHHUKA,
BBIIYKJIBIC W HEBBIITYKIIbIC
MHOTOT'PaHHUKH; pa3BEPTKA
MHOTOT'PaHHUKA

45,

HpI/ISMaZ N-yroJibHas 1nmpu3Mma,
I'paHHd U OCHOBAHM: IIPU3MBI;
IpsMas 1 HAaKJIOHHAA IIPU3MBbI;
OOKOBas U IOJIHAS
MOBEPXHOCTDH ITPU3MBbI

46.

[Tapamnenenurnen,
MIPSAMOYTOJIbHBIN
napajuieJIenuIe] 1 €ro
CBOMCTBA

47.

[Mupamuaa: n-yroapHas
nUpamu/a, TpaHu U
OCHOBAHUE TTMPAMHM/IBI;
OOKOBas U ITOJHAS




IIOBEPXHOCTh IIUPAMHUJIBI;
IIpaBUJIbHAS U yCEUEHHAs
nupamMua

48.

[IpaBuibHBIE
MHOTOTPaHHUKU: TIOHSATHE
MPAaBUIILHOTO
MHOTOT'PaHHUKA; TPaBHIIbHAS
pHU3Ma U IpaBUIIbHAS
MUpaMUa; IPaBUIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

49.

[IpencraBnenue o
IMpaBHUJIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJIEKad AP U UKOCADP.

50.

CummeTpus B IpOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, IPSIMOM, IMIIOCKOCTH.
DIIEMEHTHI CUMMETPUH B
NUpaMHuIax,
napajuieJIenuneaax,
ITPaBUJIBHBIX
MHOTOTPaHHUKAX.
Beruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JarOHaJH, yrJbl

o1.

ITmomans 00KOBOI
MMOBEPXHOCTHU U TIOJHOU
MMOBEPXHOCTHU MPSIMOU
MIPU3MBI, TJIOLIA/1b
OCHOBaHUH, TeOpeMa o
OOKOBOI OBEPXHOCTHU
NPSAMOUN MPU3MBbI

52.

ITmomans 00KOBOI
IIOBEPXHOCTH U IIOBEPXHOCTHU
MIPaBUJIBHON TUPaMUBL,
Teopema o oI OOKOBO
IIOBEPXHOCTH YCEUEHHOU
MIAPaMMIbI

53.

Konmponsnas pavoma Neb

54,

AHanu3 KOHTPOJIBHON pabOTHI

T. 7 (10 u.) O0béMBI MHOTOTPAHHUKOB

55.

ITousarue 00 00BEME

56.

O0BEM TUpaMHuIBI




S7.

O06BEM nupamu b1

58.

O06BEM nupamu b1

59.

O0BEM nupamu b1

60.

OO0BEM MpU3MBI

61.

O0BEM MpU3MBI

62.

OO0BEM MpU3MBI

63.

Koumponvnaa paooma Ne7

64.

AHanu3 KOHTPOJIbHOM paboThI

T. 8 (4 u.) [loBTOpEHME: CEUeHH S, PACCTOSIHUS H YIJIbI

65.

[ToBTOpEnue, 06061EeHNE
CHUCTEeMaTU3alrs 3HaHH.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

66.

[ToBTOpEeHME, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAHUH.
Brruucnenue paccrosHuii:
MEXy TBYMS TOYKaMHU, OT
TOYKH JIO PSIMOM, OT TOYKH
JI0 TIJIOCKOCTH, MEXKTY
CKPEILMBAIOIUMHUCS
NPSAMBIMU

67.

[ToBTOpEeHME, 0000IIEHNE
cUCTeEMAaTH3aIysI 3HaHUH.
Brrunciienue paccTosHMiA:
MEXy TIBYMSI TOYKaMH, OT
TOYKH JIO IPSMOM, OT TOUKH
JI0 TUTOCKOCTH, MEXKITY
CKPEITUBAIOIINUMHUCS
MPSIMBIMHU

68.

Hmozosean KOoHmpoJ/ibHan

paooma




11 xmacc

No
n/
il

Copneprxanue yueOHOTO
MarepHaia

JlaTa npoBeneHus ypoka

ITman

dakr

ONEeKTpOHHBIE
(uncposrie)
00pazoBaTebH
BIE PECYPCHI

IIpume
YaHUs

T.1 (12 u.) Tesia BpameHus

Cdepa u map: ueHrp, paauyc,
muamertp. M3o0paxenue
cdepsl, 1mapa Ha TIOCKOCTH

B3anmHoe pacrnionoxeHnue
cepsl U MIOCKOCTH;
KacaTesbHasl MIIOCKOCTh K
ctepe. Ceuenus mapa.
[Tnomans chepsl

[unueapudeckas
MMOBEPXHOCTh, 00pa3yroIue
LAJIMHIPUYECKOM
MTOBEPXHOCTH, OCh
LHAJIMHIPUYECKOMN
noBepxHocTu. M300paxenue
LWJIMH/IPA Ha MII0CKOCTH.

Pa3BépTka nunuHapa.
CedeHust LWIIMHAPA
(TTOCKOCTHIO, TapATIICITBHON
WJTY TIEPICHANKYISPHOM OCH

AJTUHIPA)

Hunusap: ocHOBaHUS U
OOKOBAas MOBEPXHOCTb,
00pazyromas u 0Ch, IJIOMIAb
OOKOBOM M MOJIHOM
MTOBEPXHOCTHU

Konunueckas HoBepXHOCTb,
oOpa3ymolire KOHU4eCKOU
MMOBEPXHOCTHU, OCh U
BEPIIMHA KOHUYECKOU
noBepxHocTu. M300paxkenue
KOHYyCa Ha MIOCKOCTH.

Pa3Béprka xonyca. Ceuenus
KOHYca (IUIOCKOCTBIO,
NapajuIeIbHOM OCHOBAHMIO, U
IIJIOCKOCTBIO, ITPOXOASAILEH
yepe3 BEPLIMHY)

Konyc: ocHoBanue u
BepIIMHA, 00pa3yromas u
0Ch, IUIOLIAaAL OOKOBOI U
TIOJTHOM MOBEPXHOCTH

VY ced€HHBINM KOHYC:
o0Opa3ymolue 1 BbICOTa;
OCHOBaHMA U OOKOBas
MIOBEPXHOCTb.




10.

KomOunamus ten BpameHus
Y MHOTOI'DaHHUKOB

11.

MHOrorpaHHuK, ONMCaHHbIA
oxoto cdeprl. Chepa,
BMHUCaHHAsi B MHOTOTPaHHUK
WJIU B TEJIO BpalleHUs

12.

Konumponvnas paboma Nel

T.2 (6 4.) O0BEMBI TeJ

13.

IToustre 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell.

14.

O6bEM NpU3MBI, HUIUH]IPA

15.

O6béM nupamuibpl, KOHyca

16.

O06bEM 1mIapa 1 wiIomaIh
cdepbl

17.

COOTHOILIECHUS MEKTY
IIJIOIIAIIMH ITOBEPXHOCTEH,
00bEéMaMHU TTOTI0OHBIX TEJL.
ITonoGOHsIE TETA B
MIPOCTPAHCTBE

18.

Konmponvnasa paooma Ne2

T.3 (74.) BekTOpBHI M KOOPAMHATHI B IPOCTPAHCTBE

19.

AHaJI3 KOHTPOJIBHOM
pabotsl BekTop Ha
IJIOCKOCTH U B
npoctpanctse. CiioxkeHue u
BBIYMTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha
YHCIIO

20.

Pa3noxxenue Bekropa 1o Tpém
HEKOMIUJIaHAPHBIM BEKTOPaM.
[IpaBuio napamienenunena

21.

Pemenne 3a1a4, CBsI3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JNEHCTBUN ¢ BEKTOPAMH.

22.

[IpsimoyronpHas cucrema
KOOpPJUHAT B POCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3axaun B
KOOPJAMHATAX

23.

Yron Mexay BEKTOpaMHu.
CkansipHOo€  NPOU3BEICHHE
BEKTOPOB

24,

Brrunciaenue YIJIOB MCKIY
NpsAMBIMHA U IIJIOCKOCTAMMU.
KOOp,Z[HH&THO-BGKTOpHLIfI
MCTOJ ITpU pCIICHUN
TCOMCTPHUYCCKHUX 3ada1

25.

Konmpononas paooma Ne3




T.4 (9 4.) [loBTOpPEHME, 00001IEHNE U CHCTEMATH3AUMS 3HAHUM

26. | AHanmu3 KOHTPOJIBHOW paboTHI.
OcHoBHBIE  QUTYpBI, (DAKTHI,
TEOpEeMbI Kypca IUIAHUMETPHH

27. | OcHoBHBIE GUTYpBHI, (AKTHI,
TEOPEMBI Kypca
TUIAHUMETPUH

28. | 3amauuM  MIAHUMETPUHA |
METO/IbI UX PEIICHHSI

29. | 3amauM  MIAHUMETPUHA |
METO/IbI UX PEIICHHSI

30. | OcHOBHBIE GUTYPBHI, (AKTHI,
TEOPEMBI Kypca
CTEPEOMETPUHU

31. | 3amaum  cTepeoMeTpHH H
METO/IbI UX PEIICHHS

32. | 3amaum  cTepeOMETpHH H
METO/IbI UX PEIICHHS

33. | Hmozosas  konumponvHas
paboma

34. | 3amaum  cTepeOMETpHH H

MCTO/JIbI UX PCIICHUA




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1. Marematuka: 'eomerpus 10-11 kinaccei: yue6. st o61ieodpas3oBar.
Opranuzanuii: 6a3oBsiil 1 yrayosa. yposuu/ [JI.C. Atanacsu u np.]-10-e
u3g.,crep. — M.: [Ipocsemienue, 2022. — 287 c.:un. — (MI'Y - mikose)

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

I'eometpusi. [Toypounsie pa3paboTtku. 10—11 knaccel: yue0. mocodue s
obmeo6pazosar. opranuzanuii / C. M. Caaksn, B. ®@. by Ty30B. — M.:
[Ipocsemenue, 2017. — 2-e uza., nepepad. — 232 c. : un. (MI'Y — mkorne).
HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/
https://skysmart.ru

https://uchi.ru



https://resh.edu.ru/
https://skysmart.ru/
https://uchi.ru/

