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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

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

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 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 ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJI0JKEHNs 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 OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3om, 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 BO3HMKHET HEOOXOJIMMOCTh 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>KAIOIIETO 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 (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHATUAMH 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 | TBOPYECKHX  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 TIO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YeHUS, 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
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay 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 coaepkaTeNnbHble JUHUU Kypca «['eomerpum» 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 CpeiHEero o01ero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HAaBBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpumn orBoautcsa 2 yaca B Henenro B 10 knacce n 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miiockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJISIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHAs INHpPaMHUAA M IPaBUIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHIPUYECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumnuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEIO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miaockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekrTopa. Ilpocteifiine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.

IIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOEHUSI MPOrpaMMbl y4yeOHOro MpeameTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxpanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YyYaIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJI€HAa PpOCCHUICKOro 0O0IlecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUM,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAJbHBIMM MHCTHUTYTaMH B COOTBETCTBHUM C UX
(GYHKIMSAMHA U Ha3HAYEHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(OpMHUPOBAHHOCTHIO POCCUNCKON I'paX/1aHCKON UIEHTUYHOCTH, YBAXKCHUSI K
NPOIIJIOMY U HACTOSILEMY POCCUMCKONW MaTeMaTHKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKONW MaTeMaTU4eCKON IIKOJIbI,
K HCIOJb30BAaHUIO ATUX JOCTH)KEHUH B JAPYTrUX HayKax, TEXHOJOTHX, cdepax

SKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;

c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTHYCCKUM IMPUMEHEHHUEM JIOCTHKEHUN HAYKU U JICATEILHOCTHIO
y4EHOT0; OCO3HAHHEM JIMYHOTO BKJIAJIa B IOCTPOSHHUE YCTOMIMBOTO OYTYIIEro.

JAcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTUUECKHUM aCIleKTaM Pa3uyHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMCHHMS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OT/bIXA, peryisipHas buznyeckas aKTHUBHOCTH); (dbuznyeckoro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CITIOPTHUBHO-03/I0POBUTEIBHOM
NeSTEIHbHOCTHIO.



Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESATENIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH KU3HMU, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBLHOU
Cpelbl, OCO3HaHMWEM TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMM JUIsl pelieHus 3aaad B
00JaCTH  OKpY’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIICHKH UX
BO3MOKHBIX TIOCIJIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¢  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeloBEYECKON IesTEIBbHOCTH, 3TaloB €
pa3BUTUA M 3HAYMMOCTH I pa3BUTHS UUBWINW3ALWW;, OBJIAJACHUEM S3bIKOM
MAaTeMAaTUKA M MaTeMaTH4YeCKOW KyJIbTYpOM Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYID U HUCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0byuaruuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble JJornyeckue JeicTBUs:

e BBISIBIIITH U XapAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMAaTUYECKUX
00BEKTOB, TOHATHH, OTHOIICHHH MEXIy IOHITUAMHU; (HOPMYIHPOBATH
ONpENICJICHUS]  TMOHSATHUM;  YCTaHABIMBATH  CYIIECTBEHHBIM  IPU3HAK



KJaccu(UKanuy, OCHOBaHUS Mgl OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOJIMMOT0 aHAJIN3A;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTepUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTPAaUBATh apryMEHTALIUIO,
OPUBOJIUTh TPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIIbCKUA MWHCTPYMEHT TO3HAHWS,
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIIHIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATETHHO (POpMYyIHpPOBaTH 00OOIIEHUS U BBIBOJIBI TIO PE3YJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmei:

BBISABIIATH I[e(i)I/II_II/ITBI HH(bOpMaHHH, JaHHBIX, HGO6XOI[I/IMBIX JJIs1 OTBECTa
Ha BOIIPOC U IJIA PCHICHUSA 3aa4M,



2)

BbIOMpaTh  MHPOPMALUIO W3  UCTOYHHKOB  Pa3jIWYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATh IpadUyECcKy;
OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

CcGhOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIPUHMMATh U  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3aJ1a4i, KOMMEHTHUPOBATh MMOTYUYCHHBIA pe3ysIbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJIeMbl, perraeMoi 3ajaun, BhICKa3bIBaTh UJI€H, HAlLIEJICHHBIE HAa TTOUCK
pELICHHs; COIMOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOICTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
NpENCTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  JKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M  HWCIOJB30BaTh  NPEHMYIIECTBA  KOMaHTHOW U
WHIUBHYaJILHOW paOOTHI MPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH IIeTh
COBMECTHOW JIESITEIBbHOCTH, IUIAHHPOBATh OPTraHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYMNMOBBIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIMOJHITH CBOI YacTh palbOTHl U
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oelicmeusl, obecneuusaiom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U HCUZHEHHBIX HABLIKOE6 JIUYHOCMU .

Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PEUICHUS 3aJ]a4H, BEIOUPATh CLIOCO0 pelIeHus
C y4€TOM UMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOW pedIaeKcud Kak OCO3HaHHS
COBEpILIAEMBIX JECHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa peleHUsl MAaTEMaTU4YEeCKON 3a1auH;

e INPEABUIETb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU pELICHUU
3a7la4d, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTMIKEHUS PEe3yJIbTATOB JESITEIbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpyuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEHICHUH
reOMETPUYECKHUX 3aa4.

OnepupoBaTh MOHATUAMU: NAPAIEIBHOCTDh U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIOCKOCTEM.

KnaccudummpoBate B3aMHOE pPACMIOJIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBRE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTOJ, TpaHU ABYTPaHHOTO YIJia,
pebpo IBYrpaHHOTO yria; JUHEHHBIA YroJl JBYTPAHHOTO yTiia; rpaaycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIYKIBIA ¥ HEBBITYKIIbIN
MHOT'OTPaHHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (NHpaMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KJaccupukanuu (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapajlIeJICUIE/Ibl).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHITUITBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

CtpouTh CeuY€HHUSI MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBIMIOJHSTH
(BBIHOCHBIE) MJIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHHU3Y.



Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuTMaM, NPUMEHSA HW3BECTHBIE AHAJTUTUYECKHE METOABl IPU PEIICHUU
CTaHJIAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMbBIMH.

Pemrats 3a1aun Ha HaXOXkJACHUE TE€OMETPUUYECKUX BEIUYUH M0 00pa3liaM Wiu
aNropuTMaM, NPUMEHSSI W3BECTHHIE AHAJIUTUYECKHE METOAbl NPU PEIICHUU
CTaHIAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnath 00bEMBI U TIJIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MPU3MA,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HWHOOpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PELIEHUs, €CIU YCIOBHUS NPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
U3HU, pACIO3HABATH NPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh H3YUYEHHBIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHI U TE€OpeM, anrmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3zyrolme
UAJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yromue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (LIIMHAP, KOHYC, cdhepa H map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJT BPAILCHHUS.

Knaccudunmposats B3auMHOE pacnoyioxkeHune chepbl U MIOCKOCTH.



OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boluncnate 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HopMy.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPaHHUK, BIHCAHHBIK B cdepy Hu
OMHUCaHHBIH OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH W TPEOOpPa30BBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX TeOMETPUYECKUX (UTypaxX, MPEACTABICHHYIO Ha 4YepTekax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMenATs TpaBUIIO MapajuIesIeuUIea.

OnepupoBaTh NOHATUSIMHU: J€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIHMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTpuueckue ¢GakThl IS PEIICHHS CTEPEOMETPUUYCCKHUX
3a]1a4, OPEANOIararoxX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS ITPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYeCKHE 3aJla4d HAa MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMATHUYECKHMX OTHOIICHUM U
HaXO0XJICHHE FeOMETPUUECKUX BEJIMUMH MO 00pa3iaM WiIH aJrOpUTMaM, MPUMEHSS
W3BECTHBIE METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumensAT,  mpoCTEWIIMEe MNPOTPpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUN CTEPEOMETPUUECCKHX 3a1a4.



[IpuBOoaMTE HpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE H
KU3HM, pACIIO3HABATH NPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATb HU3YYCHHBbIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTuyecku CcHOpMyJIUpPOBAHHOM MpoOJIeMbl, MOJAEIUPOBATh pealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, annapara aareopsbl; pemarhb
MIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BETUYMH.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC
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[Ipsimbie u
MJIOCKOCTH B
MIPOCTPaAHCTBE.
[TapannensHOCTH
MPSIMBIX U
IJIOCKOCTEHN

12 1 resh.edu.ru

[TeprnieHIUKYIIpHOCT
b IPSIMBIX H 12 resh.edu.ru
IIOCKOCTEH

Yriael Mexay
MPSIMBIMH H 10 1 resh.edu.ru
IIOCKOCTSIMH

MHOrorpaHHHKH 11 1 resh.edu.ru

OO0BEMBIL
9 1 resh.edu.ru
MHOFOFpaHHI/IKOB

IToBTOpEHueE:
CEUYCHUS], PACCTOSHHS 4 1 resh.edu.ru
U yTIIBI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
I[TPOTPAMME




11 KVIACC

KoaungecTBo 4acoB DJIeKTPOHHBbIE

HauMeHoBaHue

Ne (uudposbie)
pa3aesoB U TeM KonTpoubnsbie | IlpakTHueckue

n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbI padoThI padoThbI

pecypcbl
Tena BpareHus 12 resh.edu.ru
OOBEMBI TEI 5 1 resh.edu.ru
Bekrops! n
KOOP/IMHATHI B 10 1 resh.edu.ru
MPOCTPAHCTBE
[ToBTOpEHME,
o

0bobmenne, 7 1 resh.edu.ru
CHUCTEMATH3AINAA
3HAaHUU

OBIIEE

KOJMYECTBO HACOB 34 3 0

I10 ITIPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie

padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEH, MapalleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

resh.edu.ru

IlonsaThs: MEpECCKAroIMECA IIIOCKOCTH,
nepeceKarommecs npamMas U Mmi10CKOCTb

resh.edu.ru

IlonsaThs: MEPpECCKArOIMECHA IIIIOCKOCTH,
nepeceKarommecs npamMas U MmiI0CKOCTb

resh.edu.ru

3HAaKOMCTBO ¢ MHOTOI'DAHHUKAMHU,
n300pa’keHNe MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEKaAX

resh.edu.ru

HauanpHbie cBefieHNS 0 KyOe 1 Tupamuse,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

resh.edu.ru

HavanbHble cBeieHust 0 Kyoe U mupamue,
ux pa3Beéptku u Mojenu. CeueHus
MHOTOTPaHHUKOB

resh.edu.ru

ITouaTtue 06 akCHOMaTHYECKOM
IIOCTPOCHUHU CTEPECOMETPHU:. AKCUOMBI
CTCPCOMECTPHH U CICACTBUA U3 HUX

resh.edu.ru

ITouaTtue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMETPUN: AKCHOMBbI
CTCPCOMECTPHH U CICACTBUA U3 HUX

resh.edu.ru

ITouaTtue 06 akKCHOMATUYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: AaKCUOMBI
CTCPCOMETPHUH U CIICACTBUSA U3 HUX

resh.edu.ru

10

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPECOMETPHUUN: aKCUOMBI
CTCPCOMETPHUH U CIICACTBUSA U3 HUX

resh.edu.ru

11

BzaumHoe PacCIoJIOKCHUC IPSAMBIX B
MIPpOCTPAaHCTBC: NEPCCCKAIOIINUCCH,
apaJisICJIbHBIC U CKPCHINBAIOIIUCCA
IpsAMBIC

resh.edu.ru




[TapamienpsHOCTD NPSMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE: NapAJIJICIIbHbIC [IPSMBIC B

12 i resh.edu.ru
IIPOCTPAHCTBE; MAapaJIEIbHOCTb TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctse: [lapannensHoCTh IpsMON U resh.edu.ru
IJI0OCKOCTH

14 VYIIIbl ¢ COHANPaBICHHBIMU CTOPOHAMHU resh.edu.ru

15 VYros Mex 1y MPsIMBIMH B TIPOCTPAHCTBE resh.edu.ru

16 VYros Mex 1y MPsIMBIMH B TIPOCTPAHCTBE resh.edu.ru

17 [TapannenbHOCTH MIIOCKOCTEM: resh.edu.ru
napajuieNbHble MJI0CKOCTU

18 CroiicTBa mapayyieIbHBIX IOCKOCTEH resh.edu.ru
[Ipocreiiye npocTpaHCTBEHHbBIE (PUTYPHI

19 Ha IUIOCKOCTH: TETPadIp, KyO, resh.edu.ru
napasuiesienumnesa

20 [Moctpoenue ceueHuit resh.edu.ru

21 IToctpoenue ceyenuit resh.edu.ru
Kontponsnas padota o teme "IIpsmbie u

22 TUIOCKOCTH B ITPOCTPAHCTBE. resh.edu.ru
[TapannensHOCTHh NPSIMBIX U TJIOCKOCTEN"
[TeprieHAMKYISAPHOCTD MPSIMOM 1

23 IUIOCKOCTU: TIEPIEHIUKYIISIPHBIE TIPSMBIE B resh.edu.ru
IIPOCTPAHCTBE

24 IIpsimble mapasuienbHbIe U resh.edu.ru
NEePIEHANKYIISPHBIE K INIOCKOCTH

o5 [Ipsimble mapasuienbHbIe U resh.eduru
NEePIEHANKYIISPHBIE K MIIOCKOCTH

26 [Ipu3HaK nepneHauKyJIspHOCTH NMPSIMOU U resh.eduru
IJIOCKOCTH

97 [Ipu3HaK nepneHuKyJISpHOCTH NPSAMON U resh.eduru
IJIOCKOCTH

28 Teopema 0 IpsAMO¥ NEPIIEHUKYIIAPHON resh.edu.ru
IJIOCKOCTH

29 Teopema 0 npsAMO¥ NEPIIEHUKYIIAPHON resh.edu.ru
IJIOCKOCTH

30 Teopema 0 IpsIMOM NEPIIEHIUKYIIAPHOU resh.edu.ru
IIJIOCKOCTH

31 [leprieHAUKYSAp ¥ HAKIOHHBIE! resh.edu.ru

PaCCTOAHUC OT TOYUKHU 0 INIOCKOCTH,




paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH

32

[lepneHIuKyp U HAKIIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 INIOCKOCTH

resh.edu.ru

33

[lepnenuKyIsip ¥ HAKJIOHHBIE!
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

resh.edu.ru

34

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

resh.edu.ru

35

VYTIIBl B IPOCTPAHCTBE: YTOI MEXKIY
MIPSIMOM U TIJIOCKOCTBIO

resh.edu.ru

36

JIByrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTI'O yria

resh.edu.ru

37

JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTI'O yria

resh.edu.ru

38

[lepneHMKYISIPHOCTD INTIOCKOCTEN:
MIPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

resh.edu.ru

39

[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MIPU3HAK MEPHEHIUKYISIPHOCTU IBYX
IIJIOCKOCTEMN

resh.edu.ru

40

[TepnieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEMN

resh.edu.ru

41

Teopema o Tpéx nmepneHAUKYIIpax

resh.edu.ru

42

Teopema o Tpéx nmepneHAUKYIIpax

resh.edu.ru

43

Teopema o0 TpEX NepHeHAUKYISIpax

resh.edu.ru

44

KonTtponsHas pabota no temam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
Al

mockocTel" U "YTibel MeXly NPSIMBIMU U
JI0CKOCTSIMHA"

resh.edu.ru

45

IloHsTHE MHOTOT'PaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPAHHUKA, BBIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA

resh.edu.ru

46

[Ipu3ma: n-yrospHas npu3Ma; rpaHu v
OCHOBAHHUS IPU3MBI; IIpsIMast ¥ HAKJIOHHAs
puU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
TIPU3MBI

resh.edu.ru




[Tapamienenunen, IpsMOYTOJIbHBII

47 . 1 resh.edu.ru
napasuiesIeuIe]l ¥ €ro CBOMCTBA
[Mupamuaa: N-yrojpHas MupaMua, TpaHu U
48 OCHOBAHME MPaMHU/JIbI, OOKOBAs M MOJTHAS 1 resh.edu.ru
MMOBEPXHOCTh MTUPAMHUJIbI; TPABUIbHAS U
yCceu€HHas MUpaAMHUIA
[IpaBuIbHBIC MHOTOTPAHHUKH: TIOHSATHE
MPaBUJILHOTO MHOTOTPAaHHUKA; IPaBUIbHAS
49 NpU3Ma U IpaBHIbHAS THPAMUIA; 1 resh.edu.ru
MpaBHJIbHAS TPEYTOJIbHAS MTUPAMU/IA U
MPaBWIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUILHBIX
50 MHOTOTPaHHHUKaX: OKTadP, TOACKad P U 1 resh.edu.ru
HKOCad/Ip.
CuMMETpHS B POCTPAHCTBE: CUMMETPHS
OTHOCHTEJILHO TOYKH, MPSMOH, IMJIOCKOCTH.
51 DeMeHTHl CAMMETPHHU B TIHPAMHIAX, 1 resh.edu.ru
napauiesienuIeax, MpaBUIbHBIX
MHOTOIpaHHHKaX
59 BFI‘H/ICJ‘IGHI/IC AJIEMEHTOB MHOTOTPAHHUKOB: 1 resh.edu.ru
pé0pa, TuaroHau, yribl
[Tnomaabs 60KOBOY MOBEPXHOCTH M TTOJTHOM
53 HOBerHO(jTI/I PSIMOi HpI/IBMBI,vHJ'IOH_IaI[B 1 resh.edu.ru
OCHOBaHHH, TeopemMa 0 GOKOBOIA
[MOBEPXHOCTH HPSIMOM ITPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 [MOBEPXHOCTH IPABUIIBHOM HEIpaMI/I,I[BI, 1 resh.edu.ru
TEopeMa O IO OOKOBO
MOBEPXHOCTU YCEYEHHOU THUPAMUIbI
55 ITousitrie 06 00BEME 1 resh.edu.ru
56 'I‘<OHTpOJ'II>Ha$[ pa6?Ta 10 TEME 1 resh.edu.ru
MHororpaHHUKH
57 OO0BEM mUpamu Il 1 resh.edu.ru
58 O0BEM mupamuIbI 1 resh.edu.ru
59 OO0BEM mUpamMu Il 1 resh.edu.ru
60 O0BEM mupamuIbI 1 resh.edu.ru
61 O0BEM TPU3MBI 1 resh.edu.ru
62 O06BEM npu3MBbI 1 resh.edu.ru
63 O06BEM npu3MBbI 1 resh.edu.ru
64 KonTtponsHast padota o teme "OO0bEMBI 1 resh.edu.ru




MHOTOTPaHHUKOB"

[ToBTOpEeHue, 0600IIEHNE CUCTEMATH3AIIHS

65 3nanuil. [loctpoeHue ceueHwmii B 1 resh.edu.ru
MHOTOTpaHHUKE
[ToBTOpenue, 0000IIEHNE CHCTEMATH3AITUS
3HaHUU. BbIYKCIIEHHE PACCTOSHUN: MEXIY
66 JIBYMSI TOYKAMH, OT TOYKH JIO TIPSIMOH, OT 1 resh.edu.ru
TOYKH J0 THIOCKOCTH, MEKIY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMU
67 HToroBast KOHTpOJbHAs paboTa 1 1 resh.edu.ru
[ToBTOpeHue, 0600IIEeHNE CHCTEeMAaTU3aITUs
3HaHUU. BBIYKCIIEHHE YIII0B: MEXIY
68 CKPEIIUBAOIIUMHUCS TTPSIMBIMU, MEXKTY 1 resh.edu.ru
MIPSIMOM W TUIOCKOCTBIO, IBYTPAHHBIX
VTJIOB, YIIIOB MEXIY II0CKOCTSIMA
OBUIEE KOJIMYECTBO YACOB I10 68 5
I[MTPOTPAMME
11 KIIACC
Kosan4yecTBo 4acos DJIeKTPOHHBbIE
Ne uudposbie
n/n Tema ypoka Bcero Kontpoanuere Oﬁ[c)ba[;OBaTeJIbeIe
padoThI pecypes:
1 Cdepa u map: neHTp, paanyc, IMameTp; 1 resh.edu.ru
TUTOIIA/Ih TIOBEPXHOCTH CHEPHI
B3aumMHoe pacrosioskeHue chepsl u
2 IUIOCKOCTH; KacaTelbHask TUIOCKOCTh K 1 resh.edu.ru
chepe; uiomaas chepsl
3 N3o6pakenue chepsbl, mapa Ha INIOCKOCTH. 1 resh.edu.ru
Ceuenus mapa
HunuHapudeckas MoBEPXHOCTD,
4 oOpasyromue HUINHAPHYECKON ) 1 resh.edu.ru
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKON
MIOBEPXHOCTH
Hunuaap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3ymoIas 1 och; 1 resh.edu.ru
IUIOIIA/ b OOKOBO M MOJHOM MOBEPXHOCTH
5 N306pakenne HMIMHAPA HA TUIOCKOCTH. 1 resh.edu.ru

Pa3Béprka nununapa. CedeHus HUIHHIPA




(TI0CKOCTHIO, MapaATIJICIbHON UITH
NEPIEHIUKYJIIPHON OCH LIWINHAPA)

Konnueckas noBepxHOCTh, 00pa3yromnme

7 KOHHYECKOW MOBEPXHOCTH, OCh M BEPIIMHA resh.edu.ru
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHue u BepvHa,

8 o0pa3yroInas 1 0Ch; IJIOMaas OOKOBOH 1 resh.edu.ru
MOJTHOM TOBEPXHOCTHU
VYceuéHHblil KOHYC: 0Opasyrouue u

9 BBICOTA; OCHOBAHHS U OOKOBasI resh.edu.ru
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca

10 (MJI0CKOCTHIO, TApAIUICIIbHON OCHOBAHUIO, resh.edu.ru
U TUIOCKOCTBIO, MPOXOISIIEH Yepe3
BEPIINHY)

11 KomOuHarus ten BpaiieHus u resh.edu.ru
MHOTOT'PaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; chepa, BIHCaHHAS B resh.edu.ru
MHOTOT'PaHHUK HJTH B TEJIO BPAIICHUS
[Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBA

13 - resh.edu.ru
00BEMOB TeN

14 O0BEM HUIMH/IPA, KOHYCA resh.edu.ru

15 O0BEM mapa u miomaas chepo resh.edu.ru
[TomoOHBIE TENa B MPOCTPAHCTBE.

16 COOTHOIICHHS MEKTY TUIOIIAASIMHU resh.edu.ru
MOBEPXHOCTEH, 00bEMaMHK MOTOOHBIX TEJ

17 KOHTpOJILIjaﬂ })aGOTa o temMam "Tena resh.edu.ru
Bpamenus" u "O0bembl Ten"

18 BekTop Ha IMJIOCKOCTH U B IPOCTPAHCTBE resh.edu.ru

19 Cr0oXeHHe ¥ BBIYUTaHHE BEKTOPOB resh.edu.ru

20 YMHOXEHHE BEKTOPa Ha YUCIIO resh.edu.ru
PasnoxeHne BEKTOpa 10 TPEM

21 HEKOMILIaHAPHBIM BekTOpaM. [IpaBuiio resh.edu.ru
napaJiesienumne1a
Penienue 3amay, CBA3aHHBIX C

22 IIpUMEHEHHEeM NPaBUII JeHCTBUI C resh.edu.ru
BEKTOpaMH

23 [IpsimoyrombHasi cuCTeMa KOOpIUHAT B resh.edu.ru




npocrpaHcTse. KoopauHarel BekTopa.
IIpocrenmme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkaliipHOe
MIPOU3BE/ICHUE BEKTOPOB

resh.edu.ru

25

Beluncnenue yriioB Mexy NpssMbIMU U
IIJIOCKOCTSIMHA

resh.edu.ru

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNN TEOMETPUYECKUX 3a7a4

resh.edu.ru

27

KontponbHas padoTa no Teme "BekTopsl u
KOOpPJUHATHI B IPOCTpaHCTBE"

resh.edu.ru

28

[ToBTOpenue, 06odIIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

resh.edu.ru

29

[ToBTOpEeHuE, 0600IICHNE 1
cucteMmaru3anusa 3HaHni. OCHOBHBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
IUTAHUMETPUHU

resh.edu.ru

30

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUHU U METOJIBI MX PEIICHHS

resh.edu.ru

31

[ToBTOpEeHue, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIbI MX PEIICHHS

resh.edu.ru

32

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

resh.edu.ru

33

Hrorosas koHTposbHas paboTa

resh.edu.ru

34

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTH3aLMs 3HAHUI

resh.edu.ru

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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