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HOACHUTEJIBHASA 3AITUCKA

Pa6ouas nmp orpamma yaebHOoTO Kypca «['eomeTpus» 6a30BOT0o ypOBHS 115
oOyuaromuxcsi 11 xmaccoB paspabotana Ha ocHOoBe DenepaibHOTO
roCyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa Cp eAHEro 001mero oopa3oBaHus,
C yd4éTroM COBPEMEHHBIX MHPOBBIX TpEOOBaHWH, TMPEIBABISICMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWIO, M TPaJHUIUH POCCHHUCKOTO OOpa3oBaHUS.
Peanuzarus np orpaMmMbl 00ecrieynBaeT OBJIACHUE KITFOYEBBIMH KOMITCTCHITHSI MU,
COCTaBIISIIOIIUMHA OCHOBY JIJISI CAaMOPa3BUTHUS M HEMPEPBIBHOTO 0O0pa30BaHMsI,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JJUYHOCTHOTO M TO3HABAaTEIBHOTO Pa3BUTHS
JUYHOCTH 00yYaIOIUXCl.

HEJN U3YYEHUSA YHEBHOI'O KYPCA

BaxHocTe y4ueOHOrO Kypca TEOMETpHUHM Ha YPOBHE CpPETHEro OOIIero
oOpa3zoBaHusi 00ycJOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METAIlpEeIMETHBIX U
NP EAMETHBIX PE3yJIbTATOB OOyUYEHHs] TEOMETPUHM B HAIPABICHUUA JTUYHOCTHOTO
pa3BuTus oOydaromuxcs, GopMHUpOBaHUS (PYHKIIMOHATLHONW MaTeMaTHUECKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUILTUH. Pa3BuTHe y 00ydarommuxcs
NP aBWIbHBIX MPEACTABICHUI O CYIIHOCTH U P OUCXOXKACHUU T'€OMETP MUECKUX
aOCTpakiuii, COOTHOILIEHUH PEAJTbHOTO U HICATBHOTO, XapaKTepe OTpaKeHHS
MAaTeMaTUYECKOM HAyKOW SBJIEHMM M MNPOLECCOB PEAIbHOIO MHpPA, MECTE
re€OMETpP MU B CUCTEME HAyK U P OJTM MATEMAaTUYECKOTO MOJIETTUPOBAHUS B HAYYHOM
MO3HAHUU U B TP AKTHKE CIOCOOCTBYET (JOP MUPOBAHUIO HAYYHOT'O MUP OBO33PEHHUS
ydalmxcs, a TaKkKe Kad4ecTB MBIILICHUS, HEOOXOAMMBIX IJis aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBnsiercss OAHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KakK OOECHEYMBAET BO3MOXHOCTb HM3YUYEHHUS Kak
JTUCLUTUTUH €CTECTBEHHO-HAYYHOM HAaMp aBIICHHOCTH, TAK U TYMaHUTAPHOM.

Jloruyeckoe MbluieHHE, GOpMUPYEMOE MPHU HU3YyYEHUU OOYUAIOIIUMUCST
HOHSITUAHBIX OCHOB F'€OMETP MU U TTOCTP OCHUH LIETTOYKH JIOTUUECKUX YTBEP KICHU I
B XOJI€ PEIICHUS TeOMETPHUUYECKUX 3a7ad, YMEHHE BBIJIBUTaTh U OMPOBEPTAThH
TUMOTE3bl HEMOCPEACTBEHHO MCMOIB3YIOTCS MPU PElIeHUH 3a7ad €CTECTBEHHO -
HAyYHOTO [IMKJIa, B YaCTHOCTHU U3 Kyp ca (PU3HKH.

YMeHre Op UeHTUP OBATHCS B ITP OCTPAHCTBE UTPAET CYIIECTBEHHY IO P OJIb BO
BCEX 00JIACTAX JEATeTbHOCTH 4enoBeka. OpUeHTalUsl YelOBeKa BO BPEMEHU U
NPOCTPAHCTBE — HEOOXOJIMMOE YCIOBUE €ro COIMalbHOro ObITHs, (Qopma
OTpaXEHHUsI OKPY’KAIOIIETO MUPa, YCIOBUE YCIICIIHOTO TMO3HAHUS U aKTHBHOTO
npeobpa3zoBaHusa AelcTBUTENbHOCTH. OnepupoBaHHE NP OCTPAHCTBEHHBIM U
oOpa3zamu 0ObBEIMHAET pa3Hble BUABI YUEOHOW W TPYAOBOM NEATEIbHOCTH,



SIBJISCTCS OJHUM W3 TPO(EecCHOHATBLHO Ba)KHBIX KaudyeCTB, MO3TOMY aKTyaJIbHa
3a7aua (GOpMHUPOBAHUS y OOYyUYaIONIUXCS TP OCTPAHCTBEHHOTO MBIIMIJICHUS KaK
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K TP aKTUIECKOH IEITeTLHOCTH II0 MHOTHUM HAIIp aBJICHHSIM.

[{ens ocBoeHUs TporpaMMbl yaeOHOTo Kypca «['eomerpus» Ha GazoBOM
ypoBHe oOyueHHss — 00I1Ieo0pa3oBaTelbHOE W OOIIEKYJIbTypPHOE pPa3BUTHUE
oOyyammuxcsi 4epe3  oOecmedyeHne BO3MOXKHOCTH  NpUOOpeTeHuss u
UCTIOJIb30BAaHUS CHCTEMATHYSCKUX TIEeOMETPUYSCKUX 3HAHMA U JICHCTBUH,
crienu(UIHBIX TEOMETP MM, BO3MOKHOCTH Y CITIEIITHOTO TIP OJIOJDKCHHS 00pa30BaHU S
TI0 CIICIIMATLHOCTSIM, HE CBSI3aHHBIM C TIP MKJIaTHBIM HCII0JTb30BAaHUEM T'€OMET HH.

[Iporpamma mo reomerpuum Ha 0a30BOM YPOBHE MpeIHA3HAYEHA IS
00yYJaroONWX Cs Cp €THEH ITKOJIBI, HE HCITBITHIBABITAX 3HAYUTEIbHBIX 3aTP Yy THECHU I
Ha yPOBHE OCHOBHOT'0 00111er0 00pa3oBanusi. Takum o6pa3zomM, oOyyaromniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOHMTH OOIIME MaTeMaTHIECKUE YMEHHSI, CBI3aHHbIE
co crnenu(uKor TeoMeTpHH W HEOOXOJIWMBIE ISl JKH3HH B COBPEMCHHOM
obmecrBe. KpoMe 3TOro, OHM UMEIOT BO3MOKHOCTh U3YUYUTh TE€OMETPHIO OoJiee
rTyOOKO, eClIM B JaJbHEHIIEM BO3HUKHET HEOOXOJIUMOCTh B T'€OMETP HUECKUX
3HAHUAX B TP 0(DeCCHOHAILHOM IeITeTLHOCTH.

JloCTIKEeHNE IeId OCBOCHHS NPOrpaMMbl OOECIEUHMBACTCA P CHICHUEM
COOTBETCTBYIONIMX 3ajad. IIpHOpUTETHBIMH 3ajadaMH OCBOCHHSA Kypca
«I"eomerpumn» Ha 6a30BOM ypoBHE B 11 Kitaccax sBISIOTCS:

e (opMHUpOBaHUE TIPEICTABICHUSA O TCOMETPHHM KaK YacTH MHUPOBOM

KyJbTYPBI M 0CO3HAHHUE €€ B3aMMOCBSI3U C OKP Y KAFOIIIMM MUPOM;

e (opMHUpOBaHUE TP EACTABICHUS O MHOT'OTpAaHHHKAX M TElIaX BpaIlCHUS
KaK 0 Ba)KHEHIITNX MAaTEMaTHICCKHX MOJIEIISAX, TTO3BOJISIONMX O TTHCHIBATH
Y U3Yy4aTh P a3HbIC IBJICHUS OKP YXKAIOIIEro MU a;

e (dopmMHupOBaHUE YMCHHS pacloO3HAaBaTh HAa YEPTEKAX, MOJACISIX H B
peaTbHOM MUP € MHOTOTPAHHUKH U T€J1a Bp AlllCHUS;

e OBJIAJICHHUE METOJIaMU P EIICHMSI 3a/1a4 Ha ITOCTP OCHUS Ha N300 paKEHUIX
P OCTPAHCTBEHHBIX (DUTYP;

e (opmMuUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHSATUSIMHU O
MHOTOTPaHHUKAX U TelaxX BPallIeHUs U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHHE AJITOPUTMAMH pPEIICHHA OCHOBHBIX THUIIOB  3ajay;
dbopMHupoOBaHNE yMEHHS TMPOBOJIUTHL HECITOXKHBIE JTOKa3aTelbHBIC
paccykJIeHHsI B XOJIe PEIICHUs CTePEOMETPHUECKUX 3aJad U 3aaad C
P AKTUYECKUM CO/IEep )KaHUEM;

e pa3BUTHEC  UHTEIJCKTyaJbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
oOydaronuxcsi, TO3HABATEIbHONW AaKTUBHOCTH, HCCIEIOBATEIbCKUAX
YMEHUH, Kp UTHIHOCTH MBIIILICHHUS,



e (QopmupoBaHue  (QYHKIMOHAIBHOW  TPaMOTHOCTH,  PEJIECBAHTHOU
FEOMETPHUM: YMEHHE pPACNO3HABaTh NPOSIBICHUS TI'€OMETPHUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX ¥ NPU U3YUEHUU APYTUX YUEOHBIX MPEIMETOB, HP OSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OpPMYJIMpOBAaTh HMX Ha SA3bBIKE
F€OMETP UM U CO3/1aBATh TEOMETPUYECKUE MOJEIH, IP UMEHSITh OCBOCHHBIN
FeOMETPHUYECKUM anmapar sl pelIeHus IMpaKTUKO-Op UEHTUP OBAHHBIX
3aJ1a4, THTEP IPETUPOBATH U OLICHUBATH Oy YEHHBIE P €3YJIbTATHI.

OTIUYUTENBHON 0COOEHHOCTHIO MPOTPAMMBI SIBISETCS BKIIOUYEHHUE B KypC
CTEpEOMETpHM B HAayalle €ro M3y4dYeHHs 3aJad, peEIIaeMblX Ha YPOBHE
WHTYUTHUBHOTO O3HAHUS, U OTIp €/1eJIEHHBIM 00pa30M Op raHM30BaHHAas paboTa Ha 1T
HUMH, YTO CIIOCOOCTBYIOT pa3BHUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILJIEHUS, CTAMYJIUPYET NP OTEKAHUE UHTYUTHUBHBIX ITP OLIECCOB, MOTUBHUPYET K
JIAJIbHEUIIIEMY W3YYEHHUIO P €IMETA.

[Ipennourenue oTnaETCs HATIISAIHO -KOHCTPYKTUBHOMY METOIY OOYUEHHUSI, TO
€CTh TEOPETHUYECKUE 3HAHHSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MP €IMETHO -
IIPAKTUYECKON IeATENIbHOCTU. Pa3BuTHE NMpOCTPAHCTBEHHBIX IIPEACTABICHUN Y
y4aluxcsi B KypcCe€ CTEpEOMETPUM MPOBOJUTCS 3a CYET pEIICHHA 3a7ad Ha
CO3JJaHME TMPOCTPAHCTBEHHBIX O0Opa3oB W 3aJay Ha OIEpHUPOBAHHUE
npoCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOJUTCS C OMOPOMl Ha
HArJISITHOCTh, @ OMNEpUpOBaHME O0pa3oM — B YCIOBUAX OTBJICUECHUS OT
HArJIJHOCTH, MBICIIEHHOTO H3MEHEHHSI €r0 UCXOJHOTO COAEP JKAHUS.

OcHoBHBIE cofepKaTeNbHbIe TMHUU Kyp ca «['eomerpun» B 10—11 knaccax:
«MHororpaHHuKn», «lIpsiMble U TUIOCKOCTH B P OCTPAHCTBEY, « T'eta BpaleHus »,
«BeKTop bl ¥ KOOP IMHATHI B [P OCTPAHCTBE» . DOPMHUPOBAHUE JIOTUYECKUX Y MEHUN
pacnpenensiercss He TOJBKO II0 COJAEpKATENbHBIM JIMHUAM, HO W MO IojaaM
00y4eHus Ha yp OBHE Cp EIHETO 00IIero 00pa3oBaHMsL.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSI pabouell mporpaMMmbl, pacnopeaenéHHbIM 10 TojaaM OO0y4eHus,
CTPYKTYpHUpPOBAaHO TaKUM o0Opa3oM, 4YTOOBI OBJIaJICHUE TI'€OMETPUUYECKUMU
HNOHATUSMH U HABBIKAMH OCYILIECTBIISIIOCH IIOCIEA0BATENBHO U ITOCTY TATEIBHO, C
COOJTI0/IEHHEM TP MHIIHIIA TP EEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAJIUCH B
OOIIYI0 CUCTEMY T'€OMETpHUYECKHUX MpeACTaBIECHUIN 00yUYaromuxcs, pacuupss u
yray0sist e€, 00p azysi IIp OYHBIC MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha nzyuenue reomerpuu otBoauTcs 1 yac B Henento B 11 kiacce.

COAEPKAHUE YYEBHOI'O KYPCA



11 KUJIACC

Tesa Bpamenus

[unuaapuueckass  MOBEPXHOCTb,  OOpa3ymolIue  LUIUHIAPHUUYECKOU
MOBEPXHOCTH, OCh LWIMHAPHUYECKON IMOBEPXHOCTU. [[MmuHAp: OCHOBaHUS M
OOKOBasi MOBEPXHOCTh, OOpasylomiass U OCh; IUIONIaJb OOKOBOW M MOJHOU
ITOBEP XHOCTHU.

Konuueckas noBepXHOCTb, 00pa3ylouue KOHMUECKOW OBEP XHOCTH, OCh U
BEp IIMHA KOHUYECKOM nmoBep xHocTH. KoHyc: 0cHOBaHMe 1 Bep LLIMHA, 00pa3yromas
U OCh;, IUIOMAab OOKOBOW U TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
00pazyrolue U BbICOTa; 0CHOBAaHMS 1 OOKOBAs TOBEP XHOCTb.

Cdepa u map: HeHTp, paauyc, IuaMeTp; IUIoIIalb MOBEPXHOCTU Chephl.
B3aumHoe pacrnonoxenue cep bl v TNIOCKOCTH; KacaTellbHas IITOCKOCTh K cdepe;
I011a1b CHep bl.

N3006pakenue Ten Bp allleHus Ha IIT0CKOCTH. Pa3BEépTka uiinHapa u KoHyca.

KoMOuHamuu Ten BpalieHus W MHOTOTPpAaHHUKOB. MHOTOTrpaHHUK,
ONMCaHHBIA OKOJIO cdephl; cepa, BOHCAaHHAST B MHOTOTPAHHUK, WIH TEIO
Bp aILICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOCTBa 00BEMOB Tell. Teopema 00 00BEMe
NpsSIMOYTOJIBHOTO Mapajuienenunena u ciaeActBusi w3 He€. OO0BEM UMUIMHApA,
KoHyca. O0BEM mapau miomans chepol.

[Tono6ueie Tema B mpocTpadcTBe. COOTHOMICHHMS MEKAY TUTOIIAISIMU
NoBep XHOCTEH, 00bEMaMu MO 100HBIX TE.

Ceuenust mwinHapa (MapajuieIbHO U TMEPHEHIUKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuielbHOe OCHOBAHUIO U MPOXOASIIEe Uyepe3 BEPIIUHY), CCUCHHUS
niapa.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha mu1ockocTy U B p ocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOP OB.
YMHOK€EHHE BEKTOpa Ha YUCII0. Pa3oxkeHue BEKTopano TpEM HEKOMILIaHAP HbIM
BekTopam. IlpaBuno mnapannenenunena. Pemenue 3amad, CBA3aHHBIX C
MMPUMEHECHUEM TMpPaBUi JAEUCTBUM C BekropaMmu. IIpsimoyrosibHas cucrema
KoopauHaT B mpocrpaHcTBe. Koopaunatel Bektopa. Ilpocreimue 3amaun B
KOOpJMHATaX. YTOJ Mex1y BekTopaMu. CKalasipHOE NpOU3BEIAEHUE BEKTOPOB.
Brruuciienue yrioB MEX1y P SIMbIMU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOP HBIN
METO/I IP U P €LLIEHUH FT€OMETP MUECKUX 3a1au.



IHHJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOTrO IMpeamera
«MartemaTrka XapaKTepU3yroTCs:

I'paxxaanckoe BociuTaHue:

c(hOop MUPOBAHHOCTHIO I'P AKIAHCKON MO3UIIMN 00y YaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJi€HA POCCHUHCKOro O0OIlecTBa, TMPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAX ()yHKIIMOHHPOBAHUA Pa3JIMUHBIX CTPYKTYP, SABJICHUM,
npoIenyp TpaxIaHCKOro oOIiecTBa (BBIOOPHI, ONMPOCHl W Tp.), yMEHUEM
B3aMMO/JICMCTBOBATh C COLMAJIbHBIMA WHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKUMSMY U Ha3HAUECHUEM.

ITaTpuoTHYeckoe BOCIUTAHUE:

chOop MUPOBAHHOCTHIO P OCCUHUCKOM I'p K TAHCKOUM HICHTUYHOCTH, YBAKEHUS K
TP OLIIOMY U HACTOSIIIIEMY P OCCUMCKOM MATEMATUKH, LICHHOCTHBIM OTHOIIIEHUEM K
JIOCTUKEHUSIM P OCCUMCKHX MATEMATUKOB U P OCCUMCKON MATEMATHUY €CKOM IIIKOJIBI,
K HCIIOJIb30BAHUIO ITHX JIOCTHIKEHUN B APYTUX HayKax, TEXHOJOTHSX, cepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
OCO3HAHUEM Ty XOBHBIX LIEHHOCTEN P OCCUICKOTO HAapoOJa;

chOopMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAaHHUS, OJTHYECKOTO IIOBEICHUS,
CBs3AHHOTIO C Hp AKTUYCCKUM Hp HUMCHCHUEM 10 CTI/I)KGHI/Iﬁ HayKI/I N ACATCIBbHOCTB IO
y4€HOT0; 0CO3HAHWEM JTUYHOTO BKJI1a/1a B IOCTP O€HHE YCTOMYMBOTO Oy TYIIIETO.

JcTeTHYECKOE BOCIIUTAHME:

ACTCTUYCCKMM OTHOIIICHUEM K MI/Ip Y, BKJIHO4Yasl SCTCTI/IKy MATEMATHUUYCCKUX
3aKOHOMEP HOCTEH, 00BEKTOB, 3ajad, p CLICHUH, pacCyXJICHUU;
BOCHP MMMYHUBOCTHIO K MATEMATUYE€CKUM aCIIEKTaM P a3JUYHbIX BUIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

C(l)Op MI/Ip OBAHHOCTBIO YMGHI/IH Hp HUMCHATh MATCMATHUUYCCKHUC 3HAHHS B
WHTEP ecax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIITICHHUS
K CBOEMY 37I0p OBBIO (340POBOE MMTAHNUE, COATAHCUP OBAHHBIM P €KUM 3aHITHI U

OT/bIXA, peryJysipHas dbuznueckas AKTUBHOCTD ); buznueckoro
COBEP LLIEHCTBOBAHMS, npu 3aHATUAX CHOP TUBHO -03/10P OBUTEIILHOM
NEATEIbHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHHEM IIEHHOCTH TP YAOJIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaM  MpO(dECCHOHATBHON  JEATENBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUI0KEHUSIMHU, YMEHUEM COBEpPIaTh OCO3HAHHBIN BBIOOD
Oynymeld mpodeccun W pPeaqn30BBIBATH COOCTBEHHBIC >KM3HEHHBIC IIIAHBI;



FOTOBHOCTBIO M  CIIOCOOHOCTRIO K MAaTEeMaTUYECKOMY OOpa3oBaHUIO U
caM0o0oOpa30BaHUIO HA MPOTSHKEHWU BCEU KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacCTUIO B P CIICHUU P AKTUYECKUX 3a]1a4 MATEMaTU4 €CKOM HaTIPaBJICHHOCTHU.

IJKO0JI0TrHIecKOoe BOCIIUTAHHUE:

chOpMUPOBAHHOCTBIO SKOJOTUYECKOW KYJIbTYpbl, MOHUMAHUEM BIIHSHUS
COIMAIbHO-3KOHOMHYECKHUX TP OIIECCOB Ha COCTOSIHUE P UP OJTHON U COIMATbHO U
Cpelbl, OCO3HaHHUEM TIJ00AJILHOIO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpHEHTAIIMEN HAa NPHUMEHEHHE MATEMAaTUYECKUX 3HAHWM Ul pelIeHUs 3ajaad B
o0ylacTi OKpy’Kaloliel cpenbl, MUIAaHUPOBAHUS IOCTYNIKOB W OLIGHKH MX
BO3MOJKHBIX MOCIICICTBHM JIJIs1 OKP Y KAIOIIECH Cp €/IbI.

IleHHOCTH HAYYHOTO TO3HAHMSA:

chop MUPOBAHHOCTHIO MUP OBO33PEHUSI, COOTBETCTBYIOIIET O COBP EMEHHOMY
YPOBHIO pa3BUTUS HAayKd ©  OOIIECTBEHHOW TMPAaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HAyKH KaK c(epbl 4eIOoBEYECKOU NEATeIbHOCTH, 3TAaloB €&
pa3BUTHS M 3HAYUMOCTH JUISI Pa3BUTHS LHUBWIM3AILIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd W MaTEMaTHYE€CKOM KyJIbTYpOW KaK CPEICTBOM IIO3HAHHUS MHUPA;
TOTOBHOCTHIO OCYIIECTBISTh MPOEKTHYIO U HCCIEAOBATEIBbCKYIO NEATEIbHOCTD
WHIMBHUYaJIbHO U B TP yTITIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Meranp eaqMeTHbIE Pe3yJIbTaThl OCBOCHUS P OrpaMMBI y4eOHOTO TIp eIMeTa
«MatemaTtuka XapaKTep u3yITCs OBJIaJICHUEM YHUBEP CATbHBIMHU
NO3HAGAMENbHLIMU  OCLCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusmMu, YHUBEP CATlbHIMU Pe2YAMUBHBIMU OeUCEUMU.

1)  Vuusepcanvuvie nosnaeamenvhvie  Oclicmeus,  00Oecneuusarom
Gdopmuposanue 0a308blX KOCHUMUBHBIX NPOUECCO8 00YUAIOWUXCA (0CBOEHUE
Memo008  NO3HAHUSL — OKpYJcarujeeo  Mupa,  npuMeHeHue  102U4ecKux,
uccne008amenbCcKux onepayuti, yMeHul pabomamos ¢ ungpopmayueti) .

ba3oBbleJioruyeckue 1eiicTBUs:

e BBISABIISITH U Xap aKTEPU30BATh CYIIIECTBEHHBIE P U3HAKA MAaTEMAaTUIE€CKUX
O0OBEKTOB, MOHSATUN, OTHOIIEHUN MEXKIY MOHATUAMH; (OpMYyITUPOBATH
OTIpE/ICNICHUs TOHSATHH; YCTAaHABJIMBATH CYIIECTBEHHBIM MPHU3HAK
KJTacCU(UKAIIMU, OCHOBAaHUS IJI1 OOOOIIECHUS W CpaBHEHHS, KpUTEPUH
P OBOJIMMOT O aHAJIN3a;

e BOCIPHHMMATH, (QopMyTupoBaTh U MNpPeoOpPa3zoBBHIBATH CYXKICHUS:
yTBEp IUTEIbHBIE W OTpPHUIATEIbHbIC, €IUHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE,

e BBIABIATH MAaTEeMAaTHUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3U W
npotuBopeunsi B (akTax, MaHHBIX, HAOTIOJCHUSX M YTBEPIKICHUAX;



npeajgaratb  KpUTEpUU ISl BBISBIIGHUA  3aKOHOMEPHOCTEW U
IIP OTUBOP Y HN;

e JeNaTh BBIBOABI C MCHOJIb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHAYKTUBHBIX YMO3aKIFOUEHUH, yMO3aKIOUEHHI 110 aHAJIOTUH;

e IMPOBOJAUTH  CAMOCTOSITEILHO  JIOKA3aTENbCTBA  MAaTEMaTH4YECKUX
yTBEP KAE€HUM (IIp IMBbIE U OT TP OTUBHOTO ), BLICTP aUBATh apTy MEHTAIIUIO,
NPUBOJUTh MPHUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJI€HUS U BBIBO/IbI;

e BbIOMpaTh croco0® peuieHus yueOHOM 3aja4yu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEILIECHUs, BbIOUpaTh HauWOoOee MNOAXOJAIUNA C YUETOM
CaMOCTOSITENIbHO BbIJIETICHHBIX KP UTEPHEB).

Bba3oBble nccienoBaTe/bCKue 1eliCTBUS:

e HCMOJIb30BaTh BOIPOCHI KAK UCCIIE10 BATEIbCKUA MHCTPYMEHT MO3HAHUS;
dbopmMynupoBaTh BOMPOCH, (PUKCHUPYIOLIME MPOTUBOPEUUE, MPOoOIeMy,
yCTaHABIMBaTh HCKOMOE€ M JaHHoe, (OpPMHUpPOBATH THUIIOTE3Y,
apTyMEHTUPOBAThH CBOIO O3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITENIbHO ~ CIUIAHUPOBAHHBIA  DKCIEpP UMEHT,
UCCIIEJOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO
00beKTa, SIBJICHUS, TPOLIECCAa, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00bEKTaMHU, SIBICHUSIMH, TP OLIECCAMU;

e CaMOCTOSTEIBHO (DOPMYITHUPOBATH 0OOOIIEHNUS U BBIBOIBI 110 PE3yJIbTaTaM
NP OBEIEHHOTO HAOIIO/IEHNUS, UCCIIEOBAaHMs, OLIEHUBATH JIOCTOBEP HOCTh
MOJTyYEHHBIX P €3YJILTATOB, BEIBOJIOB M 0000IIEHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MpoOIlecca, a TAKKE BBIIBUTATH
P €ITTOI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6orta c ungopmanueii:

e BBIBJIATH ACPUIMTHI HHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIsl OTBETA
Ha BOIPOC U JIJI4 p eILICHUs 3a/1a4H;

e BbIOMpaTh UHPOPMALMIO M3 HUCTOYHUKOB Pa3JIMYHBIX  THUIIOB,
aHaJIU3UPOBATh, CHCTEMATU3UP OBATh U MHTEP [P ETUPOBATH UH( O P MALHIO
Pa3IMYHBIX BUIOB U QOP M Ip €/1CTaBIICHUS;

e CTPYKTYpHpOBaTh MH(GOP MAIHIO, TP €/ICTABIIATh €€ B pa3IMUHbIX (OpMax,
WJLTIOCTP UPOBATh TpaprUecKy;

e OIICHMBATh  HAASKHOCTh  MHPOpMALUMU MO  CaMOCTOSITEIBHO
copMyJIMPOBaHHBIM Kp UTEPUSIM.

2) Vhusepcanvhvie KOMMYHUKamugHwvle Oelicmeus, 0becneuusaom

CchopMUPOBAHHOCIb COYUANLHBLX HABLIKOS 00VUAIOUUXCH.

Oo0menne:



BOCIIPUHUMAThL U (POpMYyIUpOBaTh CyXJACHUS B COOTBETCTBUU C
YCIOBUSIMM U LIETIIMHU OOIIEHUS; ICHO, TOYHO, TP aMOTHO BBIpaKaTh CBO O
TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS I10
X0y pelIeHHs 3a/1a41, KOMMEHTHUP OBATh MOy YEHHBIH p €3y JIbTaT;

B X0/1€ 00CY KIEHHNs 3a]1aBaTh BOIPOCHI 10 CYLIECTBY 00CY K1aEMOU TEMBI,
np 00JIeMBbl, p €1IaeMOi 3a]1a4 1, BEICKAa3bIBaTh UECH, HAalleJIEHHbIE HA IO UCK
pELICHUs; COMOCTaBIISITh CBOM CYXICHUA C CYXACHUSIMHU JIpYyTHX
YYaCTHUKOB Juajora, oOHapy>KuBaTh pa3indyue U CXOJCTBO MO3ULUN; B
KOp peKTHOM popMe (hop MynMpoOBaTh p a3HOIJIACHS], CBOM BO3PaKEH U,
OPEACTaBIATh  pe3yJbTaThl  pELIEHUS  3aJayd,  OKCIEpHUMEHTa,
UCCIIEIOBaHUs, TMPOEKTa; CaMOCTOATEIbHO  BbIOMpaTh  (Qopmar
BBICTYIUICHUS C yUETOM 3a]1au [P €3eHTALIMU U 0COOEHHOCTEHN ay AUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJHOW U
VHAUBUIYaJTbHOM paObOThI TP U P CIIEHUN yUeOHBIX 3a/1a4; TP MHUMATh LEJTh
COBMECTHON JESITENbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0O COBMECTHOM
paboThl, pacnpenessiTh BUJIbI padoT, 10TOBApUBATHCs, 00CY K 1aTh I OLIECC
U pe3yJbTaT paboThl; 000011aTh MHEHHUS HECKOJIbKUX JTIOICH;
y4aCTBOBATh B I'P YIIOBBIX GopMax padboTkl (00CYkIeHHs, 0OOMEH MHEHUH,
«MO3TOBbI€ HITYPMbI» M HHBIE); BBINOJHITH CBOK 4YacTb pabOThl U
KOOPJAMHUPOBATh CBOMU JEHUCTBUS C JAPYTUMHU UICHAMH KOMAaHJIbI;
OIICHMBAaTh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOJIYKT MO KPHUTEP UM,
copMyIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanouvie  pecynamuenvie  Oeiicmeus,  obecneuusaiom

G opmuposanue cmMviCi08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG IUYHOCMU .
Camoopranuszanus:

COCTaBJISITh IUIaH, aJITOPUTM P €LIECHUS 3a7a4H, BEBIOUpATh CIIOCO0 p elIeHUs
C y4ETOM UMEFOIIIUXCSI P ECYP COB M COOCTBEHHBIX BO3MOKHOCTEH,
apTryMEHTHPOBATh U KOP PEKTUPOBATh BAPUAHTHI P EHICHUM C y4ETOM HOBO
uHGpOpP MALUH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBBIKAMM II03HABATEIbHOM pediekcu Kak OCO3HAaHUs
COBEPIIAEMBIX JEUCTBUM U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YIIbTATOB;
BJIaJIeTh CHOCOOAMHM CaMOINIPOBEPKH, CAMOKOHTPOJS TMpoliecca U
pe3yJibTaTa p CHICHUSI MATEMAaTUYECKOU 3a/1a4H;

NP EABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPHU PEIICHUU
3a/1a4¥, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAWICHHBIX OIITHOOK, BHISIBJICHHBIX TP YTHOCTEH;



e OOCHHUBATHL COOTBCTCTBHC pC3yJibTaTa INCINW H YCIOBUAM, OOBSICHATH
INPHUYHNHBI JOCTHXKCHUA WM HCAOCTIDKCHUA PC3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OH_II/I6Ky, naBaTb OLCHKY IIP I/IO6peTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

11 KJIACC

OmnepupoBaTh MOHATHIMU: IMIHHAPHUYECKAs MMOBEPXHOCTh, 00pa3yIoIue
MATAHAPUIECKONM  MOBEPXHOCTH; MWJIMHAP;, KOHMYECKas IOBEPXHOCTD,
00p azyroire KOHUIECKO# MOBEP XHOCTU, KOHYC; chep huecKasi TOBEP XHOCTb.

Pacno3naBars Tena Bp ameHus (UITHHAP, KOHYC, chepa umap ).

OOBsACHATH CTTOCOOBI TTOTYYSHHSI TEJ Bp AIl[CHHUS.

Kiaccudummp oBaTh B3aMHOE p aCTIOJI0KEHHUE CEp bl ¥ TUTOCKOCTH.

OrnepupoBaTh MOHITHUAMH: TAPOBOM CETMEHT, 0CHOBAHHUE CETMEHTA, BHICOTA
CErMEHTA; IIap OBOU CJIO¥, OCHOBAHUE MIAP OBOTO CIIO0S, BHICOTA AP OBOTO CIIOS;
11ap OBOM CEKTOP .

Beraucnate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH Tel  BpaIllCHHS,
TEOMETP MIECKHX TEJI C TP UMEHEHNEM (pop My L.

OmnepupoBaTh TMOHATUAMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U
OTMMCAaHHBIA OKOJO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaleHus.

BBIuucasaTh COOTHOMIEHUST MEXKTY TUTOIIAAIMHA TTOBEPXHOCTEN U 00BhEMaMu
1Mo J0OHBIX TE.

N306paxaTh u3ydaembie (PUTYpHI OT PYKH U C MPUMEHCHHEM TP OCTHIX
yep TEKHBIX MHCTP YMEHTOB.

BBIMoHATE (BBIHOCHBIC) TUTOCKHE YeP TEKH U3 PHUCYHKOB TP OCTHIX 00BEMHBIX
buryp: BUI CBEp Xy, COOKY, CHU3Y; CTP OMTh CEUCHHUS TEJT Bp AlllCHUS.

W3BnekaTh, WHTEPUpPETUPOBATH W TPEOOPa3OBBIBATH HHGPOPMAIUIO O
P OCTPaHCTBEHHBIX T€OMETP MUECKUX (PUTypax, IP ICTABICHHYIO Ha Yep TeXKaX U
pUCYHKaX.

Omnep upoBaTh MOHATHEM BEKTOP B ITP O CTP AHCTBE.

BBIMONMHATE JEHCTBUS CIIOKEHHS BEKTOPOB, BBIUUTAHHUS BEKTOPOB W
YMHOEHHSI BEKTOP a Ha YHUCII0, 00BSACHATH, KAKUMHU CBOMCTBAMH OHU 00J1a]1a10T.

[Tp uMeHATH TP aBIITO MTapasuIe/ICITUIICA.

Omnep upoBaTh MOHATHSMH: IEKAPTOBLI KOOPAWHATHI B ITP OCTP AaHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABCHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpa, YTrOJ MEKIY
BEKTOP aMH, CKaJIIPHOE ITP OU3BEICHNE BEKTOP OB, KOJIJIMHEAPHBIE M KOMILUTaHAPHBIC
BEKTOPBI.



Haxoauts cyMMy BEKTOP OB U IIPp OU3BEAECHUE BEKTOPa HA YUCII0, YTOJI MEXAY
BEKTOpaMH, CKaJsIpHOE IPOU3BEIACHUE, pPACKIAAbIBATh BEKTOP II0 JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh INIOCKOCTh YP aBHEHUEM B IEKAp TOBOM CUCTEME KOOP IMHAT.

[IpumeHsaTh reomMerpuveckue (QakTbl I PELICHUS CTEpPEOMETPMUECKUX
3a]1a4, IIp €I0JIararoIuX HECKOIBKO AT 0B P CLIEHUS, €CJIN Y CIIOBUS [P UMEHEHHU A
3aJ]aHbl B IBHOU (hop Me.

Pemate mpocreiiime reoMerpuyecKue 3aauu Ha P UMEHEHUE BEKTOPHO -
KOOP AUHATHOI'O METO1A.

Pemate 3amauuM Ha [J0Ka3aTENbCTBO MATEMATUYECKUX OTHOILIEHUU W
HAX0XJACHHE FT€OMETP MUECKUX BETMYMH M0 00p a31iaM MITU aIrOpPUTMaM, TP UMEHSI s
M3BECTHBIE METO/IbI IIP U P CLLIEHUH CTAHAAP THBIX MATEMATUYECKUX 3a/1a4.

IIpumensaTs mpocTedline NPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI TP U P ELLIEHUU CTEP EOMETP MUECKUX 3a1a4.

IIpuBoaUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE U
YKA3HHU, PACIIO3HABATS [P OSIBJICHUE 3aKOHOB I'€OMETPUU B UCKY CCTBE.

IIpymeHsATh MOJIy4EHHbIEC 3HAHUS HA IPAKTUKE: aHAJU3UP OBATH P EaJIbHbIC
CUTyallud U NPUMEHATb U3yYCHHBIE IIOHATUS B MPOLECCE IOUCKA P ELICHUs
MaTeMaTU4ecKu CHOpMyJTUPOBAHHONW MpPOOJEMbI, MOJEIUPOBATH pealibHbIC
CUTyallUM Ha A3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOECHHBIE MOJEIN C
WCMOJIb30BaHUEM F€OMETP MUECKUX MOHSITHI U TEOP €M, arrap ata aareophbl; p elarh
TP AKTUYECKUE 3aa4U, CBSI3AHHBIE C HAXO0KIECHUEM I'€OMETP NUECKUX BETUYMH.



11 KJIACC

KoauvecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aeioB U TeM uu¢ppoBLIE
Ne ni/m P Kontpoanusbie | Ipakruueckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
Tena pamenns 12 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
O0nEumI TEN > 1 https://m.edsoo.ru/1c209e37
BexTopnl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 bubmmorexa [IOK
p pA pocip https://m.edsoo.ru/1c209e37
[ToBTOpenue, o0o0IIEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHul https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 0
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu@ppoBbIe
Tema ypoka KonTposbhubie | IlpakTudeckne
n/m Bcero u3y4deHusi | oOpa3oBaTeibHbIE
padoThI padoTshl
pecypcsbl
Cdepa u map: meHTp, paguyc,
1 JIMaMETP; IUIOLIAAb TOBEPXHOCTH 1 Bubmuorexa [TOK
’ https://m.edso0.ru/0341bc2b
cthepsl
B3aumHoe pacnionoxenue chepsl u
P Gep bu6mmoreka [JOK
2 MJIOCKOCTH; KacaTellbHas MIJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cheps

3 N3o0pakenue cdepsl, mmapa Ha 1 bubnnoreka [IOK
rockoctu. CedeHus mapa https://m.edsoo.ru/bc15f72
[{umHapUYecKas TOBEPXHOCTD,

4 o0Opa3yroiue MUTHHIPUYECKON 1 bubnmoreka [JOK
MMOBEPXHOCTH, OCh LIUJIMHAPUYECKOU https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTHU
[{unuuap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTH, 00pa3yromias 1 oCh; 1 bubmuoreka [JOK
IJI0IAAbL OOKOBOM U ITOJTHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N300pakeHre NUINHIpA HA
II0CKOCTH. Pa3BEpTKa nuinmHpa.

6 CeueHus THJIMH pa (HJ‘I-:)CKOC”II“E)IO 1 bubmmorexa LIOK

H N P ’ https://m.edsoo.ru/016e25eb
napayIeIbHON UTH
MepHEHINKYISIPHON OCH ITUITUHIPA)
bub OK
7 Konunueckas moBepxXHOCTb, 1 mommorexa [

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yrolre KOHUIECKOM
MMOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKON TOBEPXHOCTH

KOHYCZ OCHOBAHHUC U BCPIINHA,

bubmuoreka IJOK

8 0bpasyiowas i ock; IO https://m.eds00.ru/897dd3b2
OOKOBOI M TIOJTHON MMOBEPXHOCTH
VYceu€unbiit KOHYC: 00pa3yrome u

9 BBICOTA; OCHOBaIZI/ISI u gOK}(])Ban bubmmorexa [IOK

’ https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N3o6paxenune KoHyca Ha
r1ockocTu. PazBépTka KoHyca.

10 Ceuenus KoHyca (TIIIOCKOCTHIO, bubnunoreka [IOK
napajijiesIbHOi OCHOBaHUIO, U https://m.edsoo.ru/0bde1be8
MIJIOCKOCTBIO, TTPOXO/IAINEH Yepes
BEPIIUHY)

11 KomMOuHarnus ten BpaiieHus u bu6nuorexa [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpasnHuk, O CaHHbIA OKOJIO

12 ctepsr; chepa, BIUCaHHAS B bubnuoreka LIOK
MHOT'OI'PaHHUK WJIH B TEJIO https://m.edso00.ru/0b136158
BpaIlCHUS

13 [Tonstre 06 00béMe. OCHOBHBIC bubmuoreka IJOK
CcBOIicTBa OOBEMOB TeEN https://m.edsoo.ru/26a03fb7

N bubmuoreka [JOK
14 OOBEM /P2, KOHYCa https://m.eds00.ru/5513d87b
N bu6nmoreka [JOK
15 O0bEm wapa oW, Cheph https://m.edsoo.ru/d189bde2
16 [TogoOHbIe TeNa B MPOCTPAHCTRE. brbmorexa LIOK

https://m.edsoo0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
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CooTHOIIIEHUS MCXKAY IJIoIaasIMu
MOBEPXHOCTEH, 00BEMaMu

MOOOHBIX TE
17 KoutponbsHas pabora mo remam bub6muoteka LIOK
"Tena Bpamenus" u "O6beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha nimockocTH U B bubnnoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cio’xeHHe U BEIUUTAHUE BEKTOPOB bubmorexa HOK
p https://m.edsoo.ru/23f4f089
20 VMHOXEHME BEKTOPa Ha YKCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379b
PaznoskeHue BekTopa mo TpéEM
21 HEKOMITJIaHAPHBIM 11:3.)@1@0 ZM brbmorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napanenenumnena
Pemenue 3amay, cBs3a C
22 a II/IIIMI;:eHI/Ii[MIII,I ::I/IJIHHeI;I)C(TBI/H‘/'I c bubmorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBINA METO
23 I Hp elIeHU I reOMeTp NYECKHUX bubmorexa [HOK
pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsimoyronpHas cucrema
KOOPJAWHAT B TPOCTPAHCTBE. bubnunoreka LIOK
24 .
Koopaunatsl Bexropa. [Ipocrelimme https://m.edso0.ru/48db7058
3a7lauu B KOOpJMHATAX
o5 VYron Mexay BEeKTOpamH. bubnmoreka [{JOK
CkanspHoe Npou3BeIeHuE BEKTOPOB https://m.edsoo.ru/725effc4
26 BrluncieHnue yrioB Mexmy but6muoteka [IOK

MNpAMBIMHA U IIJIOCKOCTAMHA

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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
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KonTponbhas pabota o teme

27 "BeKTOpsI 1 KOOPANHATHI B 1 Buonioreia LIOK
" https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHue, 06001IEHNE U
28 cucTemMaTu3anus 3HaHui. OCHOBHBIC 1 bubmuoreka [JOK
burypsl, GakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MIJIaHUMETPUHI
[ToBTOpEHHE, 0000IIEHNE U
29 cucreMaru3anus 3HaHuil. OCHOBHBIE 1 bubnmnoreka [IOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TIJIAaHUMETPHH
[ToBTOpenue, 0600IIEHNE 1
30 cucTeMaru3als 3HaHui. 3a1aumn 1 bubmmoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHHs
[ToBTOpEeHue, 0600IIEHNE U
31 cHcTeMaTH3alus 3HaHuH. 3aga9u 1 bubmuoreka [JOK
TJIAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHHE, 0000IIEHNE U
39 cucreMaru3anus 3HaHuil. OCHOBHBIE 1 bubnmoreka [{JOK
¢burypsl, paxkTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
bu6nmmorexa [JOK
33 Hrorosas konTpoibHas padora 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHmE, 06001IICHNE U 1 bu6moteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB ITO 34

I[TPOI'PAMME
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YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

METOANYECKHUE MATEPHAJIBI IJIAA YUYUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



