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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro 00IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00yYarOIIXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
OpEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YYEHHS JPYTUX y4eOHbIX NUCUMIUIMH. Pa3zButre y oOydarommxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOM SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJECIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcs, a TakKe KauyecTB MBIIIJICHUs,, HEOOXOAMMBIX [UJIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7ady €CTECTBEHHO-
HAy4YHOI0 LIMKJIa, B YACTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU M
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa
OTPaXKEHUSI OKPYXAIOIIEro MHpA, YCIOBHUE YCIEIIHOIO IO3HAHUS W aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNU 00pa30oBaHMs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMHpOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSAX, TO3BOJISIONINX OMUCHIBAThH
¥ U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXaxX, MOJENIIX MU B
peaIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X JIeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE WHTEIJIEKTYaJIbHBIX 151 TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSIBJICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMylIHpoBaTh HUX Ha S3bIKE
I€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
IrEOMETPUYECKUN aImapar JUisl PELIEHUs IPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3aJad, peEIIacMbIX Ha YPOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaeparesibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIO/IEHNEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reomerpun oTBOoauTCS 2 4aca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B rpocTpaHcTBe. C0XKEHUE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0becnevusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe OpPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BC/ICHHE B CTCPCOMCTPHIO 0 https://m.edsoo.ru/1¢209¢e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU hitps://m.cdsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a Bpatiermi https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209¢37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.edsoo.rw/1209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE NOHATUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuna
bubnuoreka [{OK
1300pakeHus Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TIEPECEKAOLINECS MTPsIMast 1 bubmmorexa LIOK
> HEP P https://m.edso0.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TIEpECEKAOLINECS MTPpsiMast 1 bubamorexa LOK
> HEP P https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha | bubmmnoreka HOK
PHUCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u
UpamMuie, X pa3BEPTKU U MOJETU 1 Bubmmorexa [IOK
’ ' https://m.edsoo.ru/b30dff38
CeueHnnst MHOTOIpaHHUKOB
HavanbsHbie cBeneHus o kyoe u 1 bu6muoreka [JOK



https://m.edsoo.ru/aecc77cd
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8fd32

IToHsATHE 00 AKCUOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [TOK
P p puH: https://m.edsoo.ru/OccScafe
CTEPEOMETPHUU U CIICICTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bub6nmoreka [IOK
8 IIOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI
https://m.edso00.ru/239c8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
bubnunoreka LIOK
9 MIOCTPOECHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.1u/65¢c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnunoreka LIOK
10 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
1 IIPOCTPAHCTBE: MEepeCeKaroIuecs, bubmmnoreka HOK
rnapajulelIbHbIE U CKPEIMBAIOIINECs https://m.edsoo.ru/1a2520£6
MpsIMbIE
[TapamienpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 MapajieabHbIE IPSMbIE B bubmmorera OK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJIICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bu6nunorexa LIOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU

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

15 Yron Mexay npsMbIMU B bubnmnoreka HOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
N . bubmuoreka [IOK
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmoreka LOK
P $ TETPadD, https://m.edsoo.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubnuoreka [{OK
20 I1 i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434d0f
bubmuoreka [IOK
21 [TocTpoeHune ceuenui
TpocHH et https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
) "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN U
23 HJI(I))CKOCHTI/I'}l;e r;IeH WK IJ)'IS{ HbIE bubmroreia LIOK
 HICPTIEHAMIYIAD https://m.edsoo.ru/b19f6as5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIuKyJISIPHOCTH bubnuorexa [JOK
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHIuKyIsIpHOCTH

bu6nmoreka IIOK

27
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15
)3 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.ru/635¢5087
9 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnnoreka [JOK
MEPIECHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip 1 HAKJIOHHBIE:
31 a(iTOHHI/ICYOT EO‘IKI/I JI0 TJIOCKOCTHU bubmorexa LIOK
p - ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymnsip 1 HAKJIOHHBIE:
32 a(i:TOFIHI/IGYOT EO‘IKI/I JI0 TUIOCKOCTH bubmorexa [IOK
P ’ ’ https://m.edsoo.ru/66fefadd
paccTostHue OT NMPSAMOM J0 IMIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
p il ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
[lepnenauKymnsip 1 HAKJIOHHBIE:
34 anCTOSIHI/IGYOT EO‘IKI/I 0 TJIOCKOCTH bubmmorexa [TOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TMHEHHBIN Yroil bu6muoreka [JOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
JIBYI'PAaHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYIIAPHOCTD MIOCKOCTEM: bubnmnorexa [JOK
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IIPU3HAK NEPIECHANKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKyIAPHOCTD INIOCKOCTEM:
39 Hp§3HaK HegnegﬂnxyﬂﬂpHOCTH IBYX bubamorexa LOK
% https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
40 MPU3HAK NEPIEHAUKYIJIIPHOCTH JIBYX bubmmorexa [TOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX nepHeHANKYISIPaAX bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEpPHEHANKYISIPAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 TeopeMma o Tpéx nepHeHANKYISIPAxX bubmmorexa [IOK
https://m.eds00.ru/91246736
KonTponbHas padoTa no temam
44 "[lepneHIMKYISIPHOCTD NMPSAMBIX U bubmuoteka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
IloHsITHIE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOI'paHHUKA,
45 BBIIYKJIbIE U HEBBIYKJIbIE bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu u
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
TI0JIHAsl TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOIbHBIN bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683
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IInpamuja: n-yrojgbHas MMpaMua,
I'PaHU U OCHOBaHUE IIUPAMUBL;

48 OOKOBAas M TIOJIHAS IOBEPXHOCTH bubmmorexa [IOK
. https://m.edsoo.ru/fblcd0as
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAsS
nupamuaa
[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSATHE TPABUIBHOTO

49 MHOI'OTPaHHUKA; IPaBUIIbHAS IPU3Ma Bu6muoteka [JOK
W OpaBWIbHAS TUPAMU/IA; TPABUIIbHAS https://m.edso0o.ru/074c8865
TpeyrojibHas nupamuja u
IIpaBWIbHBIN TeTpa3ap; KyO
[IpencraBnenue o nmpaBUIbHBIX

50 MHOT'OTPaHHUKAX: OKTa’3p, bubmorexa LIOK

https://m.edsoo.ru/a0fddSbf
JOJIEKa’dIp U UKOCA3P.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIHO TOUYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubmmnoreka HOK
CHUMMETPHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenumneaax, NpaBUiIbHbIX
MHOT'OTpaHHUKAX
Brrunciienue 3nemMeHToB

52 MHOTOTPaHHHUKOB: p&Opa, AMaroHamu, brbmmorexa [OK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
53 MPU3MBI, TUIOIAIb OCHOBAHUH, bubmmorexa TIOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSIMOY IIPU3MBI
54 [Tmomaae 60KOBOI MOBEPXHOCTH H bubmmoreka [IOK
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IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

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

MU PAMHU/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c¢04
bu6nmorexa [IOK
I n
36 onsTHe 00 00HEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
57 06
DM THPaMHIET https://m.edsoo0.ru/235171b3
N bubnnorexa [IOK
58 0
OOBEM mHpamiu bt https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
59 0
OOBEM MHpaMHAE! https://m.eds00.ru/79¢10312
. bubmuoreka [IOK
60 06
DEM THPAMIAB! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 06
DM TIPHIMET https://m.edsoo.ru/79853608
N bubmuorexa [{OK
62 06
DM TIPHIMET https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 06
DM TIPHIMET https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy | bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hrorosas koHTposbHas paboTa 1 hitps-//m.cdsoo.rw/b9146bc
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEUTUBAIOIIUMHUCS TPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
TTOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 A KIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero U3y4YeHHsi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHtp, paamyc,
bu6nmorexa [IOK
1 JUaMeTp; IUIOIIAAb NOBEPXHOCTH 1 01.09
https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonoxenue chepsl u
bubnunoreka LIOK
2 IJIOCKOCTH; KacarelibHasA IIOCKOCTh 1 08.09
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha | 15.0 bubmmoreka [JOK
miockoct. CeueHus mapa ' https://m.edsoo.ru/bc15f7£2
unuuapudeckast TOBEPXHOCTb,

4 00pa3yroIue MJIHHIPUIECKOM 1 22.09 bubnnorexa [JOK
MTOBEPXHOCTH, OCh LIWJIMHIPUIECKON ' https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u oCh; | 29.09 bubnnorexa [JOK
TJI0IA s OOKOBOM U MOJTHOU ' https://m.edsoo.ru/18816216
MMOBEPXHOCTHU
N300paxeHne NUINHApPA HA
IJIOCKOCTH. Pa3BépTka muimHApa.

bubnunorexa LIOK
6 Ceuenus nuuHApa (MIIOCKOCTHIO, 1 06.10
. https://m.edsoo.ru/016e25eb
napauieIbHON WIH
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)
b
7 KoHnueckast HOBEpXHOCTB, 1 13.10 nommoreia HOK

https://m.edsoo.ru/c94ba09b
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00pa3yrolire KOHUIEeCKOM
MIOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW TTOBEPXHOCTHU

Konyc: ocHOBaHue u BepIvHa,

bubnunorexa LIOK

COOTHOIIICHHS] MEXKTY TUIOIIAISIMHU

8 06pa3y15)1ua51 u ch; IJI0Ialb 20.10 https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ceuéHHbIi KOHYC: 00pasyoue u

9 BBICOTA; OCHOBaIz]I/ISI u goszaI: 10.11 bubmorexa OK

’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTh
H300paxeHne KoHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeuyeHus KoHyca
10 (TUTOCKOCTHI0, MapajuIeIbHON 17.11 bubmmorexa LOK
https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IJIOCKOCTHIO,
IPOXOJAIIEH Yepe3 BEPIIHHY)

1 KoMOuHamust Tes BparieHus u 24.11 bubnnorexa [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHAas B 0112 bubmmnoreka HOK
MHOTOTPaHHUK UJIU B TEIO https://m.edsoo.ru/0b136158
BpalleHus

13 ITonsitue 06 00béMe. OCHOBHBIE 08.12 bubmmoteka IIOK
CBOMCTBA 00BEMOB TEN https://m.edsoo.ru/26a03{b7

N bubmuoreka [{OK
14 O6bem UK AP, KoHyC 112 https://m.edsoo.ru/5513d87b
N bubnuotexa [JOK
= OObEM wiapa 1 ILI0MAL CHEPEL 2212 https://m.edsoo.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. 29.12 bubnuotexa [JOK

https://m.edsoo.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
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

MOBEPXHOCTEH, 00hEMAMHU MTOTOOHBIX

Tenl
17 KonTtponbHas pabora mo Temam 12.01 bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbI TeT" ) https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B 1901 bubmmoreka [JOK
MPOCTPAHCTBE ' https://m.edsoo.ru/5caefclb
bubnunoreka LIOK
19 CiioXeHue ¥ BBIUNTaHUE BEKTOPOB 26.01
P https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 YMHOKEHME BEKTOPA HA YUCIIO 02.02
P https://m.edsoo.ru/dee379¢b
Paznoxenune BekTopa o Tpém
bubnunoreka LIOK
21 HEKOMIIJIAHAPHBIM BEKTOPaM. 09.02
https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenumnena
Pemenne 3amad, CBSI3aHHBIX C
. . bubnuorexa [IOK
22 IIpUMEHEHUEM IIPaBUJI JEUCTBUH C 16.02
https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METOT
23 MIPY PEIIEHUH T€OMETPUUECKUX 02.03 bubmmorexa HOK
prp P ' https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyToipHas cucTeMa KOOpAUMHAT
24 B nipocTpancTBe. KoopauHathl 16.02 bubmuoreka [IOK
BekrTopa. [Ipocrelimue 3a1a4u B ' https://m.edsoo.ru/48db7058
KOOpJIMHATaX
)5 VYron mexay BekTopamu. CKansipHOE 23.02 bubmmoreka [JOK
MPOU3BEJCHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexay 06.04 bu6muoreka [JOK
HIPSMBIMH U IIIOCKOCTAMU ' https://m.edsoo.ru/8etbe78e
27 KonTtponbhast pabota o teme 13.04 bubnuotexa [JOK



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

"BeKkTophl 1 KOOPAMHATHI B https://m.edsoo.ru/77c22fc5
npocTpaHcTae"
[ToBTOpeHnue, 0600IICHNE 1
)3 cucremaTtusaius 3Hanuii. OCHOBHBIC 1 20.04 bubmuorexa [JOK
¢burypsl, pakThl, TEOpEMBI Kypca ' https://m.edsoo.ru/1780basd
TUTAHUMETPHH
[ToBTOpEeHME, 0000IIICHUE U
79 cucremaTtu3aius 3Hanui. OCHOBHBIC | 27.04 bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca ' https://m.edsoo0.ru/078cd184
TUTAHUMETPHH
bubnuoreka [{OK
30 Hroroas xouTpoapHas padbora 1 1 04.05
TOTOBad ROHTPOILHAL pabot https://m.edsoo.ru/7491efe0
bubnunoreka LIOK
31 AHan3 KOHTPOJIBHOH pado 1 18.05
HATIHS KOHTPOIRHOHN PAbOTH https://m.edsoo.ru/4dffdag7
32 NTOroBsblin YpoK 1 25.05 Bubmuorexa IOK
https://m.edsoo.ru/ec24dfc2
32 3
[IpoBeneno daxTuuecku

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

35(23 depans, 9 mapra, 11 mas)



https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/078cd184
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https://m.edsoo.ru/ec24dfc2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






