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Pabouas mporpamMma yudeOHOro kypca «l'eoMerpusi» 06a30BOTrO YpOBHS IJis
oOyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOro
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHWH, TPEIBABIACMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, U TPAJUIUA POCCHICKOro 00pa3oBaHMUS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY ISl CaMOpPa3BUTHS M HEMPEPBIBHOTO 00Opa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS O0Oydaromuxcsi, (GopMuUpoBaHUS (YHKIMOHAIBHOW MaTEMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAayKOW SIBICHUH U TIPOLECCOB pEATbHOIO MHUpPA, MeECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
ydaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETrO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPHU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEHICHUS TeOMETPUUECKUX 3ajlady, YMEHHUE BBIABUTATH W OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a/7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX ACATENBHOCTH 4YenmoBeka. OpueHTAIMs 4Yel0OBEeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHaIbHOTO OBITHS, dopma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAMHSET pa3Hble BHIbBl Y4eOHOW U TPYAOBOU JIE€SITEIBHOCTH,
SBIIIETCSI OJTHUM U3 TPO(ECCHOHATBbHO BAXKHBIX KAadeCTB, MOITOMY aKTyallbHA



3a7aya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHuss — o0meo0pa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JICHMCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJOJKEHNs 00pa30BaHUs
[0 CTEHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4Jaromuxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl  OOECIIEYMBAETCS 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 MHOTOIPAaHHUKAX M Telax BpPAICHUS
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 MHOTOTPAHHUKH U TeJla BpaIlCHUS;

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 OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUME  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHus B XOJA€ PEIICHMs CTEpEOMETPHUYECKHMX 3aJad MU 3a1ad ¢
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPYECKUX crocoOHOCTEM
oOydJarommxcs, TO3HABATEIIPHOW  aKTUBHOCTH,  HCCIEAOBATEIHCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIIUPYET MPOTEKAHUE MUHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HArIsHO-KOHCTPYKTHBHOMY METOIY OOYy4YeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yYalluXxcs B Kypce CTEpEOMETpUU NPOBOAMUTCS 3a CYET pelIeHHs 3ajad Ha
co3ZaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay Ha  ONEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensiercs HE TOJBKO [0 COAEP)KATENbHBIM JIMHHUSM, HO M 1O Trojam
00y4eHHUS Ha YPOBHE CpPEHEr0 00IIero oopa3oBaHUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU Y HAaBBIKAMH OCYLIECTBIISNIOCH MOCIEA0BATEIbHO U MOCTYNATENIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reometpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUIECKON
MOBEPXHOCTH, OCh LWJIWHJIPUYECKOW TMOBepXHOCTU. llunmuHap: ocHoOBaHUA U
OoKOBasi TMOBEPXHOCTh, OOpa3zyromas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU moBepXHOCcTH. KOHYyC: OCHOBaHUWE U BeplnHa, o0pa3yromias
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyroIiue U BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIONIAJb MOBEPXHOCTH C(EpPHI.
B3aumHoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
10 b cepol.

N3o0paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOIPaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallleHHUS.

[Tonsitue 060 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tenl. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Tapajienenumnena u ciuencreus u3z He€. OOBEM HMIUHIpA,
koHyca. O0BEM 1apa u mwiomaas cheps.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEIL.

Cedenus wwimHApa (MapajuieIbHO MW MEPHEHIUKYISIPHO OCH), CEUCHUS
KOHyca (mapasjielibHOE OCHOBAHUIO W TMPOXOJIIEE YEepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4Kciio. PazioxkeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapamwtenenunena. PemieHue 3aaad, CBSI3aHHBIX C
MPUMEHEHUEM TIpaBWI JACUCTBUUA ¢ BekTopamu. [IpsamoyronpHas cucrema
KoopauHAaT B mpoctpaHcTBe. KoopamHatel Bektopa. I[Ipocredmmue 3anaum B
KOOpAWHAaTax. YTol MexIy BekTtopamu. CkalsipHOE MPOU3BEJACHUE BEKTOPOB.
Boluncnenue yrioB Mexay IPSMBIMUA U TJIOCKOCTSMH. KOOpJIMHATHO-BEKTOPHBIN
METOJ] ITPH PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKON MO3UIIUHA O0YYAIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O0 4JIE€HA POCCHUICKOro oOIiecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCMOJb30BAaHUIO ITUX JIOCTWKCHMH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~HPABCTBEHHOTO  CO3HAHHUS, OSTUYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKH U JEATCIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCTIIPUUMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 06e30macHoOro oopasa )KU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHNA U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSIKEHUM BCEH JKM3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbI, IOHUMAaHHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOMN
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY)KAFOIICH CPeIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUISI PA3BUTHS IUBWJIM3AIMH;, OBJIAJCHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKH MATEMAaTHIECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPpUTEpPUM  JJI1  BBIABICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEpXACHUN (IPSMBIE U OT MPOTHBHOTO), BHICTPAWBATh apryMEHTAIIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOILEHUS U BBIBOJIBI [0 PE3YIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIMMBIX IJII OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTypUpOBaTh MHGOPMAIUIO, IPEACTABIATH €€ B pasNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHugepcanvHble  KOMMYyHUKamueHwvle  Oelicmeus,  0becnequgarom

cpopmMuposanHocmes CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXIEHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
M pe3yJIbTaT paboThl; 0000IIaTh MHEHHUS HECKOIBKUX JIFOICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KA4eCTBO CBOETO BKJaJa B OOIIMUA MPOIYKT MO KPHUTEPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4€TOM HUMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN W MBICIUTEIIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OITNOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATDBI
11 KVIACC

OnepupoBaTh MOHATHAMH: IHIUHAPUYECKAs IOBEPXHOCTh, O0Opasyromue
IMWIMHJIPUYCCKON  TMOBEPXHOCTH,  [WJIWHIP,  KOHHWYECKass  IOBEPXHOCTH,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; ceprudecKkasi TOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI TIOTYUEHUS TEI BPAIlCHUSI.

KrnaccudummposaTh B3aUMHOE PacTONOKEHUE CPEPHI U MITOCKOCTH.

OnepupoBaTh MOHATHUSIMH: MAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CeTMEHTA; IapOBOM CIIOM, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOM CEKTOP.

Bbrauciare  00BEMBI M IUIONIAJM  TOBEPXHOCTEH Tel  BpallCHHS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BIIMCAaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYucisaTh COOTHOIICHHUS MEXIY IUIOMIAAsSMU MOBEPXHOCTEH U 00BEMaMuU
MOA00HBIX TEIL.

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

BoInoiHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MpeoOpa3oBbIBaTh HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BBIMONTHATE  IEHCTBUSA  CIIOKEHUST BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHS BEKTOPa Ha YUCIIO, OOBICHSITh, KAKUMH CBOWCTBAMH OHU 00JIaatoT.

[TpumeHsATs TpaBUIIO NTApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YroJl MEXIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJTTMHEAPHBIC U KOMITJIAHAPHBIS
BEKTOPBI.



HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJIpHOE NPOU3BEACHUE, pacKiIaJblBaThb BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (akThl A1 PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, MpeANoaratoMX HECKOJIBKO IIaroB peleHus, €CJIM YCIOBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiiue reoMeTpuuecKue 3aJadd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOIO METO/A.

Pemate 3agauM Ha J10Ka3aTENbCTBO MAaTeMaTHMUYECKHMX OTHOUICHUH H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHnsT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH TpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UCKYCCTRBE.

[IpuMeHsATh, TONyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyalldM W TPUMEHSATh H3Y4YCHHbIE IOHATUS B MPOLECCE IMOUCKA PELICHMS
MaTeMaTUYeCKd CQOPMYJIUMPOBAHHOM MpoOJEMBbl, MOJECIUPOBATH pPEATbHBIC
CUTyalluM Ha $3bIKE TCOMETPHM, MHCCIEN0BaTh IOCTPOECHHBIE MOJEIHU C
UCMOJIb30BaHUEM I€OMETPUUECKUX IOHATUN U TEOpEM, allliapara ainredpsl; pemarhb
IpPaKTUYECKUE 3a]]a4l, CBA3AHHbIE C HAXOXKJICHUEM F€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [{OK
Tena ppamers 12 https://m.edso0.ru/1c209e37
N bubmuotexa [JOK
OOnEub T ° ! https://m.edso0.ru/1c209e37
BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubmorexa OK
P pA pocTp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOIAlbL HIOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 TJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MTOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3ymolas u Och; 1 bubnunoreka [JOK
IUIoIIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

bu6mmoreka [JOK
6 Ceuenus nunuHApa (MIOCKOCTBIO, 1

napasieJIbHON nin
NEPIIEeHANKYIIIPHON OCH LIMITMHPA)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
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Konnueckas noOBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBaHHE U BEPIINHA,

8 06pa};y}0ma51 1 OCB; nnopmaz(b bubmorexa [TOK

N . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/Iﬂ u (IS)OKZI:JE bubmorexa HOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; chepa, BucaHHas B bubnuoreka [JOK
MHOTOI'PaHHUK WJIH B TEJIO https://m.edso00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TeI https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unHHpa, KoHycCa https://m.edso0.ru/5513d87b
15 O06bEM mapa u miaomaas chepsbl Bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHOoLIEeHUS MCXKIAY IIomagsiMu

bubmuoreka [JOK

16
MMOBEPXHOCTEH, 00BEMAMHU https://m.edsoo.ru/810cfleb
[10TOOHBIX TEJI
17 KonTponeHast pabota o Temam bubmorexa [IOK
"Tena Bpamenus" u "O6bemsbl TeT" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnosXeHue U BLIYMTaHHE BEKTOPOB bubmorera [JOK
p https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorera [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOpaM bubmorexa IOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno napawienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMCHEHHEM IIPaBUII JCHCTBUH C bubmorera [JOK
P P A https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METO
23 II I/IpiI_HGHI/II/I FCOMG”]I;“) MYECKUX ! bubmorera [JOK
PHP P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssmoyronpHas cucrema
24 KOOpAHWHAT B IPOCTPAHCTRBE. bubmuoreka [JOK
Koopaunats! Bekropa. [Ipocreimne https://m.edso0.ru/48db7058
3a/1lauM B KOOPAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BENECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuorexa [IOK
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MPsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e

KonTtponsHas pabota o Teme

bubmmoreka [{OK

21 "Beicropst 1 KSOPHHHaTH B https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600MIICHNE U

28 cucreMaruzanus 3HaHui. OCHOBHbBIE bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE U

29 cuctemaTusanus 3HaHuii. OCHOBHbIE bubmuorexa [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHue, 0600IICHNE 1

30 cHCTeMaTH3alus 3HaHui. 3a7auun bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo0.ru/7491efe0
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaun bubnuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0000IICHNE 1

32 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU

bu6mmoreka [JOK
33 Hrorosas konTpostbHas pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001mEeHNE U bu6mmoreka [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* 'eometpus, 10-11 xknaccel/ Atanacsia JI.C., bByry3os B.®., Kagomuer C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
* 'eometpus, 10-11 xknaccel/ Atanacsin JI.C., bByry3os B.®., Kagomier C.b. u

apyrue, AkuuonepHoe ooectBo «M3narensctBo «IIpocemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru



