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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U
PEIMETHBIX PE3yIbTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH U HPOMCXOXKIECHUU T€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MbIIIJICHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOecrneyrMBaeT BO3MOXKHOCTb HW3y4Y€HHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTAapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpU H3YYEHHHU OOYYaroIUMUCA
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TeOMETPUYECKHX 3aad, YMEHHUE BBIJBUTATh W OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX O00NAcCTsIX AESITeTbHOCTH ueioBeka. OpHEHTalus 4YelOoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTENBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM JESITEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYCCKOU JMEATSIBHOCTHA 110 MHOTUM HalpaBJICHUSM.

[lens ocBoeHus mporpaMMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BaHUsA CHUCTEMATHUYECKUX TIEeOMETPUYECKMX 3HAaHUH ©  JACHCTBHM,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBS3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyJaroIIMXCcsl CPEHEN MIKOJBI, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, oHM WMEIOT BO3MOKHOCTh M3YyYHUTh T€OMETPHIO OoJjiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHoOpHTETHBIMH  3aJadyaMd  OCBOCHHs  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax aBisitoTcs:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTEeMaTHYCCKUX MOJIEISAX, MO3BOJISIONINX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlleHUS;

e OBJAJCHUEC METOJAMH PEIICHHs 33a/1ad Ha TOCTPOCHHS Ha M300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIIeHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJUTH  HECJIOKHBIE JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIICHUsS CTEPEOMETPUYCCKHX 3a7ad W 3ajad C
MIPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX M TBOPYECKUX  CIOCOOHOCTEH
OOy4JaromMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJIEIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro HW3y4YEeHUs 3aJay, pelIacMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCs B Kypce€ CTEPEOMETPUM NPOBOAMUTCS 3a CUET pEIIeHUs 3a1ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, @ OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHMS €T0 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs HE TOJNbKO IO COJAEP)KAaTeNbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpeneleéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObl OBJIAJEHHE TIE€OMETPUUECKUMU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUUYECKHX MPEACTaBICHUN OOYy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasys MpOoUHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; yroJl MEXJIy MNpSIMbIMH B MPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAUICIbHbIE W TNEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHHBIA Yroa JBYIPaHHOTO  yTJa.
[lepneHaMKyIIlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MEepIEeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/JIbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAS MUpPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
teTpa’dap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHalv, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. Ilonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMAJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHnanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJILHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u 1mIomaab chepsl.

[TogoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT00HBIX TEJL.

Cedenust mwiMHApa (MapaUieIbHO M TMEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JEUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalspHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDuznyeckoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHI0O YMEHHSI TPUMEHSATH MaTeMaTH4YeCKHUEe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJbIXa, peryJisapHas busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oyaymieil mnpodeccuu U peaau30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DKOHOMUYECKUX IPOIIECCOB HA COCTOSIHHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYECKUX 3HAHWH I pPEIICHHs 3aJa4 B
00JIACTH OKpY’KAIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIIGHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOH TMPAKTUKH, IMOHUMaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUYECKOW MeATEIBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs I[MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpPOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIICCTBIIATh HPOCKTHYID M HCCIICIOBATCIIbCKYIO JICSITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA  OKpYICAowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAecTBu:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHUAMU, (OPMYIHPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBa MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOUpATh HauboJIee MNOAXOMANIMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBaTh HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, TPOIECCAMU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATh MH(POPMAITHTO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamueuwie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSIMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAIMU 1 OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeaessaTh BUAbI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JICUCTBUA C JPYTUMHU UYICHAMU KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccugunupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMM: JIBYIPAHHBIA yTroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpalycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTth MOHSATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA U  HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN MapaJijIeNIeuIe]l, Kyo0).

KnaccudummpoBat ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS IS
Kkiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSl METO/ CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY IABYMsI
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIUMUCSA TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (aKThl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIaraloiuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJECIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IWIMHAP;  KOHUYECKass  IMOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokenue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apPOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4uchasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEACTABICHHYI0 Ha YEpTEkKax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMEHATH MTPaBUIIO MapajlIeIeUIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEIIEHUs], €CJIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KA3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaX0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH M0 00pa3liaM WJIu aJropuTMam, MpUMEHsIs
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTH4ecku CcHOpPMYJIMPOBAHHON TPOOJIEeMbl, MOJIEIUPOBATh PpEaJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4H, CBA3AHHBIC C HAXO0XKICHUEM T€OMETPUUCCKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
10
I Baenenue B crepeomerpuro 10 0 https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 11 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISIPHOCTD MPSAMBIX U 12 0 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
1 1
4 VYTribl MeXAY OPSIMBIMU U TNIOCKOCTSIMU 0 9 hitps://m.cdsoo.ru/1c209¢37
bu6mmoteka IIOK
M 11 1 1
> HOTOTPAHHHIH 0 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
1
6 OOBEMEI MHOTOrpaHHHKOB ? 8 https://m.edsoo.ru/1c209e37
but6mmorekxa [IOK
: 4 1
7 [ToBTOpEHME: CeueHusl, paCCTOSAHUS U YIJIbI 3 hitps://m.cdsoo.ru/1c200e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM nudpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
I Tena ppaierus 12 0 12 https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 1 4 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJAMHATHI B POCTPAHCTBE 9 hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 6 bu6mmoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TIOHATHSI CTEPEOMETPHUU:
TOUKa, MpsiMasi, MII0CKOCTb,
npoctpanctso. [IpaBuia
bubnunoreka LIOK
1 M300paKeHHs Ha PUCYHKAX: 1 0 1
. https://m.edsoo.ru/aecc77cd
U300paxeHHus MI0CKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTHA: epecekaronecs
2 IJIOCKOCTH, IepeceKaronuecs npsmas 1 0 1 bubnuorexa [IOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TJIOCKOCTh
[TonaTus: nepecekaromuecs
3 IJIOCKOCTH, IIepeceKalonmuecs npsmas 1 0 1 bubnmorexa HOK
> 1IEP P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHHMKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 0 | bu6muoreka [JOK
PUCYHKAaX, Ha IIPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTrekax
HauanpHabie cBeneHus o Kyoe u

5 OUpaMHue, UX Pa3BEPTKU U MOJICIIH 1 0 1 bubnnorexa [IOK

PAMIVIE, X pasiep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
bubnmoreka [JOK
6 HauanpHbie cBeneHus o Kyoe u 1 0 1 s

https://m.edsoo.ru/3d8ffd32




nUpaMuze, UX pasBEPTKH U MOJICIIH.
CeueHust MHOIOIPaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM

bubnunoreka LIOK
7 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CICACTBUS U3 HUX
ITouarue 06 akCHOMaTUYECKOM
8 MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubmorexa LOK
’ https://m.edsoo.ru/239c8cb4
CTEPEOMETPHUH U CICACTBUS U3 HUX
TTousarue 06 akCHOMaTUYECKOM
9 ocTpoe cTepeoMe aKCHO bubmmorexa [OK
[IOCTPOEHUH CT METPHHU: aKCHOMBI
P peOMETP https:/m.edso0.ru/65c6b106
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[Mouste 00 aKCHOMATHYECKOM
10 ocTpoe cTepeoMe aKCcHo bubmmorexa [TOK
[IOCTPOEHUH CT METPHHU: aKCHOMBI
P p B https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
B3anmMHOe pacnioniokeHHe NpsIMbIX B
11 IIPOCTPAHCTBE: NEPECEKAIOIINECS, bubmuoreka [IOK
rapajjiesIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapanneabHOCTh NPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:!
bubnunorexa LIOK
12 napajuleJIbHbIC NIPSMbIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAUIEIbHOCTh TPEX
TIPSIMBIX
[TapanienbHOCTh IPSIMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubmuoreka [JOK
[TapamiensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
but6mmoreka [IOK
14 VYIuIBl ¢ COHANPABIEHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHaMHU

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
HPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaniaenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
rnapasuielibHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyIeNbHBIX IIOCKOCTEH buomorexa LIOK
p https://m.edsoo.ru/e504d656
[Tpocreiimuye mpoCcTpaHCTBEHHBIE
19 ¢burypsl Ha MIOCKOCTHU: TETPad buomorexa LIOK
P ) PaIp, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
bubnunoreka LIOK
2 IT 7
0 OCTPOCHHE CEHCHiT https://m.edsoo.ru/1d434d0f
bubmmoteka IIOK
21 IT 7
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota mo Teme
” "ITpsiMble ¥ TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IIJIOCKOCTEMN"
[lepnieHAUKYIAPHOCTD NMPAMOUN U
23 HJ'I(F))CKOCTI/I'}II'IC pneH WK IJ)'DI HbIE bubnmorexa LOK
- HCPHCIAMIYID https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
24 IIpsiMble mapasnienbHbIe U bu6muoreka [JOK
MEPIEHANKYIISIPHBIE K [IIIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napasuienpHble U bubmuorexa [IOK
MIEPHEHANKYJIIPHBIE K INIOCKOCTHU https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyJIIpHOCTH bubmmoreka [JOK




HpHMOﬁ " IIJIOCKOCTHU

[Ipu3Hak nepnesauKyJIsspHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSIMON U TNIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEPHEHAUKYJIAPHON IIIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o mpsmMoi bubnmnoreka HOK
NEepPHEHANKYJISIPHON IIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6moreka [JOK
NEePHEHANKYJISIPHON MII0CKOCTH https://m.edsoo.ru/7d18834b
[TepnienquKymsip U HaKJIOHHBIE!
31 a(f::TOSIHI/Ie}Z)T I’EO‘IKI/I 0 TUIOCKOCTH bubmmorexa [TOK
p ? ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM JI0 IIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!
32 aCPCTo;IHI/IGYOT IT)quI/I 0 TUIOCKOCTH bubmmorexa [TOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE!
33 aCPCTo;IHI/IGYOT IT)quI/I 0 IUIOCKOCTH brbmmorexa [IOK
p E[ ’ https://m.edsoo.ru/a5Sb7b8e3
pPaccTOsIHUE OT MPSIMOM A0 MIOCKOCTH
[TepnienauKymsIp U HAKJIOHHBIE!
34 afCTO}IHI/IC};T IT)quI/I 0 TUIOCKOCTH brbmmorexa [TOK
p E[ ’ https://m.edsoo.ru/dbee22bc
paccTOsIHUE OT MPSIMOM J0 MIOCKOCTH
35 VYTII6l B IPOCTPAHCTBE: YTOJ MEXIY bubnmnoreka [JOK
MPSMOU H TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, JMHEHHBIA yroi bubmuorexa [IOK
JBYIpaHHOI'O yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJI, TMHEHHBIN yrom bu6muoreka [JOK
JBYTPAHHOI'O yTiIa https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYASIPHOCTD IIIOCKOCTEI: bubnuoteka [JOK




MPU3HAK NEPIECHIUKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHAKyISIPHOCTD MIIIOCKOCTEM:
39 HpII;BHaK HGI})IHCEI[I/IKYJIHPHOCTI/I JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEMN
[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
40 anI::;HaK HCI})IHGEI[I/IKYJHIPHOCTI/I JBYX bubmmorexa LIOK
I https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
41 Teopema o0 TpEX nepHEeHAUKYIISIPaAx bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tp€x nepneHANKYISIpax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 Tpéx nepneHauKyIsIpax buomorexa LIOK
https://m.edsoo.ru/91246736
KonrponbHas pabora no remam
44 "IlepneHIUKYISPHOCTD MPSIMBIX U bubnmnoreka HOK
iockocTe" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKIIbIE bubnmorera LOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKaA
MHOTOIpaHHHUKA
[Tpusma: n-yronpHas nmpu3ma; rpaHu U
46 OCHOBAHUS IIPU3MBI; IIpsiMast U bu6muoreka [JOK
HaKJIOHHAs IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
[I0JIHAsl IOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpAMOYTroJIbHBII bu6muoreka [IOK

napa’suliesienuIie]l U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




[Tupamuia: n-yroipHas nupamusa,
rpaHd ¥ OCHOBAHUE MTUPAMUJIBL;

48 OOKOBas U NOJIHAS IOBEPXHOCTh bubamorexa LIOK
. https://m.edsoo.ru/fb1cd0a5
NIMPAMU/Ibl; IPAaBUJIbHASL U yCEUEHHAS
nupamua
[TpaBrIIbHBIE MHOTOI'PAaHHUKH:
IIOHATHE IIPABUIIBHOTO

49 MHOTOTpaHHUKA; TPaBUIIbHAS [TPU3Ma bubanorexa [JOK
U NIpaBWIbHAS IIUPAMUJIA; [IPaBUIbHASL https://m.edsoo.ru/074c8865
TpEeyroJibHasi MUPaMUAA U
IPaBUIbHBIN TETpa’ip; Kyo
[IpencrasieHue o NpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTa’3p, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JIOIEKA’AP U UKOCABP.
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOYKH,

51 PSIMOM, TNIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B MUpPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiejenunenax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX
Beluncnenue 351eMeHTOB

52 MHOTOTPaHHHUKOB: p&Opa, THaroHai, bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
53 MPU3MBI, TUIOLIAb OCHOBAHHM, bubnnorexa [IOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOM MOBEPXHOCTH
MNPSMON MPU3MBI
54 [Tnomaas OOKOBOM MOBEPXHOCTH U bubnunoreka LIOK




IMOBEPXHOCTHU HpaBHHBHOfI

NUPaMU/IbI, TEOPEMa O TUIOIIAIH
OOKOBOI IOBEPXHOCTH YCEUEHHOMN

MUupaMuabl

https://m.edsoo.ru/5603e30b

55 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
56 [Tonsitue 06 00bEME bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
N bubnuoreka [{OK
57 0
OOBEM MHpaMit bl https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>8 O0BEM mupamuIEI https://m.edsoo.ru/f47dfefd
N bubnuoreka [IOK
5 OOBEM MHpaMiLI https://m.edsoo.ru/79¢10312
. bubmuorexa [JOK
60 OOBEM mHpami LI https://m.edsoo.ru/2faadc3f
bubmmoteka IIOK
1 N
6 OObEM npH3MEL https://m.edsoo.ru/79853608
bu6mmoreka IIOK
) N
6 OObEM npH3MEL https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63 O0bem pHaMl https://m.eds00.ru/482d3f51
64 KonTtponbHas pabora o Teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEHNEe
65 cHUCTeMaTU3als 3HaHH. bubnuotexa [JOK

[ToctpoeHue ceueHuit B
MHOT'OTPpaHHUKEC

https://m.edsoo.ru/098bedad




[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3alus 3HaHuH.

66 Brrunciienue pacCTOSHUN: MEXKIY | bubnmnoreka HOK
JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMMUCS TPSIMbIMU
bubnunoreka LIOK
67 Wrorosas koHTposibHasA paboTa 1 hitps://m.cdsoo.ru/b9 146bc0
[ToBTopenue, 0600IEHNE
CUCTEMAaTH3alMs 3HAHUH.
Beruuciienue yrioB: Mex
68 CerH_[I/IBaIOIHZITMI/ICH Hp}IMIiMI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXAY NPSMOM U IIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
TIOCKOCTSIMUA
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara nudgpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue A p
Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 HameTp; MIoaab MOBEPXHOCTH 1 0 1 bubmorexa HOK
AMIANCETD; TUIOMALL TOBEp https://m.eds00.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u

bubnuoreka [{OK
2 IUIOCKOCTH; KacaTelIbHasl INIOCKOCTh 1 0 1
https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha | 0 | bu6nmorexa LIOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckas HOBEPXHOCTb,

4 o0pa3yrolne UIHHIPHIECKOM | 0 | bubmuorexa [JOK
MOBEPXHOCTH, OCh LIMJIIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas  OCb; | 0 | bubnmnoreka [HOK
ILJI0INA b OOKOBOM M IMOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue muimHapa HA
MJI0CKOCTH. Pa3BEépTka nmuiuHapa.

6 Ceuennst muIuHAPA (TIOCKOCTHIO 1 0 1 Bubnmorexa [IOK

I . P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON WK
MEePIEHIUKYISIPHON OCH LIMJIMH]IPA)
bubnuoteka [JOK
7 Konnueckas moBepXHOCTb, 1 0 1 nosmorexa [

https://m.edsoo.ru/c94ba09b




o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHME U BEPIINHA,

CooTHomICHHS MCKAY IJIomaaiaMun

8 o0Opa3s asi 1 OCh; IUIOIIAIb Bubmaorexa ITOK
pasyrot b> TITOMaA https://m.edsoo.ru/897dd3b2
OOKOBOW M IMOJTHOM MMOBEPXHOCTH
Y ceuEHHBII KOHYC: 00pa3yIolne u
9 BBICOTA; OCHOBaIZ/I/IH u gox?:aﬂ buGnuorexa [IOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300paxkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBIO, MapallIeIbHON bubmorexa [IOK
- 11ap https://m.edsoo.ru/Obde 1be8
OCHOBAHHMIO, U IJIOCKOCTBIO,
MIPOXOIAIICH Yepe3 BEpIINHY)

1 KomOunamums ten BparieHus u bubmuorexa [JOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuk, ONUCaHHbINA OKOJIO

12 cdepsr; cepa, BIUCaHHAsS B bubnnorexa [JOK
MHOT'OTPaHHUK WJIH B TEJIO https://m.edsoo.ru/0b136158
BpaIICHUS

13 [Tonstre 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB Tell https://m.edsoo.ru/26a03fb7

but6mmorekxa [IOK

14 O0BEM 1IMIHHIpA, KOHYCA

HHITHEAPA, KOHY https://m.edso0o.ru/5513d87b
bubnunorexa LIOK

15 O0BEM 1mapa " mwiomans chepsl

P mam, chep https://m.edsoo.ru/d189bde2

16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. bubnunoreka LIOK

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




MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX

Ten
17 KonTponbnas pabota no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI10CKOCTH U B bubnuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CnokeHue ¥ BBIYUTAHHE BEKTOPOB bubmmorexa [TOK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOK€EHHE BEKTOpa Ha YUCIIO0
MHOYCHHE BEKTOPa Ha AHCI https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmmorexa LIOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuino napamienenumnena
Pemrenue 3amau, cBA3aHHBIX C
22 MPUMEHEHUEM MPaBUJI JEHCTBUH C bubmmorexa LIOK
p P a1 https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METO]T
23 Il I/Ip CLIECHUU FCOMC’II? WYECKUX bubmmorexa [TOK
prp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cucTeMa KOOpIUHAT
24 B ITpocTpaHcTBe. KoopanHaThl bu6muoreka [JOK
BekTopa. IIpocrenimue 3anauu B https://m.edsoo.ru/48db7058
KOOpJAMHATAX
)5 VYron mexay Bekropamu. CKansipHOe bubnuotexa [JOK
IIPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexmy bubnunorexa LIOK
MIPAMBIMH U IIOCKOCTSAMU https://m.edsoo.ru/8efbe78e
27 KonrponsHas pabora o teme bubmuoreka [JOK




"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

IToBTOpEeHME, 0000IIEHNE U

https://m.edsoo.ru/77¢22fc5

)3 cucrtemaTtusanus 3HaHuii. OCHOBHBIE | bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

29 cucteMmaTusaius 3HaHui. OCHOBHBIE | bubnuorexa [{OK
¢burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1aun 1 bubmorexa OK

) https://m.edsoo.ru/7491efe
IJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpenue, 0600IIEHNE U
31 cUcTeMaTHu3aIvs 3HaHWK. 3amaun 1 bubmorexa HOK
1 e https://m.edsoo.ru/4dffda97
TUTAHUMETPUH F METOJIBI HX PEIICHUS
[ToBTOpEeHmEe, 06001IeHNE 1
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