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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 wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA 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
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS 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.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, 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 JTUHUU 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
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH 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 usyuenune reomerpum orsoautcs | yac B Henenmo B 11 kiacce, Bcero 3a
roji o0yuenus - 34 yueOHbIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MOBEPXHOCTH, OCh IMWJIUHIPUYECKOW TMOBEpXHOCTU. I[lumuHap: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpa3yromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM U TIOJMHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pasyroIiue u BbICOTa; OCHOBAHUS M OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETp; IJIOMAJb MOBEPXHOCTH C(HEpHI.
Bsaumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
Iomaab cepol.

N3o0paxenue Ten BpallleHus Ha TIOCKOCTH. Pa3BépTka MHIMHApPA U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJl.

Cedenus wwimmHApa (MapauieIbHO MU MEPHEHIUKYISIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YTojd Mexay BekTopamu. CKalsipHOE MNPOU3BEICHHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTEMAaTHUKH, ICHHOCTHBIM OTHOIIIEHHEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEMN pOCCHICKOTO Hapoja;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPHUMEHATh MaTeMaTUYeCKUE 3HAaHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IUIaHbI;



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

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWH JJI PEIICHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0bOyuaruuxci (0ceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXIY NOHATHIMH; (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



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

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBIL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS 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 (OPM IPEICTABICHNUS;

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

e OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



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

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaun, BbICKa3bIBATh MJIEH, HALIEJICHHBIE HA TOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
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 B3aHMOICHCTBHSI.

Vuueepcanvnvle  pezynamueHnvle  Oelicmausi, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM 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 pelieHrus MaTEMaTHYECKOM 3a1auH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJIU MU YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
IMWIMHIPUYCCKON  TMOBEPXHOCTH,  [WJIWHAP,  KOHUYECKas  IMOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallCHMS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoiHATh (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPIPETHPOBATH H MPEeoOpa3oOBbIBATH HMHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTekKax U
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBaMH OHU 00JIaaroT.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YToJl MEXIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC M KOMIUTAHAPHEIE
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJISIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (aKThl I PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpEeANoaratouX HECKOJIbKO IaroB PEIIeHUs, €CIH YCIOBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemate 3agauM Ha 10Ka3aTENIbCTBO MATEMAaTHMYECKUX OTHOUICHUH H
HaX0XJCHHE T€OMETPUUECKUX BETUUYHMH MO0 00pasiiaM WiIu ajJropuTMam, NpuMeHss
U3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHnsaT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTH TIpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTRBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh M3yUYEHHBbIC TOHATHUS B IMPOILIECCE IOMCKAa PEIICHUS
MaTeMaTUYeCKd CQOPMYJIUPOBAHHOM MpoOJEMBbI, MOJEIUPOBATH pealbHbIE
CUTyalldM Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOECHHBIE MOJEIHU C
UCMOJIb30BaHUEM F€OMETPUUECKUX OHATUN U TEOpEM, allliapara ainredpsl; pemarhb
IpaKTUYECKUE 3aJ]aui, CBA3AHHBIE C HAX0XK/IEHUEM I'€OMETPUYECKUX BEIUY



11knacc

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne n/mm Kontpoabubie | IIpakruyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
bu6moreka [IOK
! Tena ppameHis 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 1
OObuer Ten > https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 Egg?;ﬁf;igﬁﬁc 209637
4 [ToBTOpeHnue, 0600mEHNE, 7 1 bubnuoreka [IOK
cUcTeMaTu3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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KoaunyecTBo yacoB

DJIeKTPOHHbIE

uudpoBbIe
Ne n/m Tema ypoka Konrtpoabubie | IlpakTHueckue op
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, uameTp; 1 bubnuorexa [JOK
TIJTOIA]Th TIOBEPXHOCTH CHEpHI https://m.edsoo.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u

bu6moreka [IOK
2 IUIOCKOCTH; KacaTellbHasl IIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
chepe; uiomaas chepsl

3 N3obpaxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuoreka [IOK
CedeHus mapa https://m.edso0.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MHIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU

WIMHJIP: OCHOBAHUS M OOKOBast
5 EOBC XT{I())CTB oOpa3 ast ¥ OCh; 1 Bubmmorexa LIOK
P ’ Iz yrot . ’ https://m.edso0.ru/188f6216
Io1[aAb OOKOBOM M MOJHON MOBEPXHOCTH
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

6 Pa3Béprka unnunapa. CeueHuss HUIMHAPA 1 bubnnoreka [JOK
(TII0CKOCTBIO, MapasIeNbHON WK https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIIPHON OCH IIINHAPA)

7 KoHunueckas HOBEpXHOCTh, 00pa3yroIue 1 bubnunoreka [JOK

KOHHUYECKOU MOBCPXHOCTH, OChb U BEPIINHA

https://m.edsoo.ru/c94ba09b
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KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BepIvHa,

bubmmoreka [{OK

8 S ; § 5
© pagyfomaﬂ 11/0Cb; TIOTHAL> BOKOBOH 1 https://m.edso0.ru/897dd3b2
TOJTHOM TOBEPXHOCTH

9 VYceu€HHbIN KOHYC: 00pa3yroNIfe U BhICOTA; bubnuorexa [JOK
OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.edsoo0.ru/1468bab3
N300pakeHne KOHyca Ha MII0CKOCTH.

Pa3Béprka koHyca. CeueHus KOHYyca
10 (TUTOCKOCTHIO, MapalIeIbHOW OCHOBAHUIO bubmorexa HOK
> 1P y ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPIIHHY)

11 KomOunarus Ten BpamieHus u bu6moreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OTIMCAaHHBIN OKOJIO c(ephl;

12 ctepa, BIIMCaHHAs] B MHOTOTPAHHUK WU B Bubmmorexa [JOK

pa, P https://m.edso0.ru/0b136158
TEJIO0 BPAIICHUS
13 [TorsTue 06 00béMe. OCHOBHBIC CBOMCTBA bubmuorexa [JOK
00BEMOB TeI https://m.edsoo.ru/26a03fb7
N bu6mmoreka [IOK
14 O061¢
DM INUIMRIPS, KOHyCd https://m.edso0.ru/5513d87b
bubnuoreka [JOK

15 0be
OOwém wapa u nomazs: chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIE TENAa B MPOCTPAHCTBE.

16 COOTHOLICHUS MEXY IUTOMIAIIMHU bubmorexa HOK

N {[y ta https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX T

17 KonTtponeHas pabota no temam "Tena bubnuoreka [IOK
Bpamenus" u "O6beMsl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmuoreka [JOK
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https://m.edsoo.ru/5caefclb

19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB Bubmmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO brbmmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenne BexkTopa 1o Tpém
21 HEKOMIUTaHApHBIM BekTopam. [IpaBuio brbmmorexa [OK
P pavt. 1p https://m.edsoo.ru/a28fd74e
napajuiesienumesna
Pemenne 3amad, CBI3aHHBIX C
22 NPUMEHEHUEM TPABUII IEHCTBUIA C bubmorexa HOK
p P https://m.edso0.ru/5a827900
BEKTOPaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuoreka [IOK
pelIeHNN TEOMETPUYECKUX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyrosbpHas cucteMa KOOpAUHAT B
24 1} pOCT zl;{CTBe Koopaunatsr BIZIiTo a bubamorera LOK
pOCTP . ’ P pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4 B KOOpAWHATAX
o5 Yron mexay Bekropamu. CKasipHOE bubnuoreka [IOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay NpsMbIMU U bubnuoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponsnas paborta o teme "BekTopsl u bubnunoreka [JOK
KOOpJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpEHUE, 0000IICHNE 1
28 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuoreka [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPU U
29 [ToBTOpEHue, 06001mEeHNe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH. OcHOBHBIC

https://m.edso0.ru/078cd184
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¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

11 KIJACC

30 cHCTEMAaTH3aLMs 3HaHUH. 3agaun 1 bubmorexa HOK
1 e https://m.edsoo.ru/7491efe0
HJIaHI/IMeTpI/II/I U MCTOAbI UX pGIHeHI/IH
[ToBTOpEeHue, 0600IICHNE U
31 CHCTEMATH3aIMs 3HAHUI. 3agayn 1 bubnmorexa LOK
' https://m.edsoo.ru/4dffda97
HJ'IaHI/IMCTpI/II/I 1 METOObI UX pGHIGHI/ISI
[ToBTOpEeHue, 0600IICHNE U
32 cucrtemaTtusanus 3Hanuii. OCHOBHbIE 1 bubmuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
bu6moreka [IOK
33 4 3 1
TOTOBAs KOHTPOILHAA paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IIeHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3HaHU! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






