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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 II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00yYarOIIXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAanpeIMETHBIX U
IPEIMETHBIX PE3YyJbTAaTOB OOYUYEHUS I'€OMETPUM B HANPABICHUU JIUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YYEHHS JPYTUX y4eOHbIX NUCUMIUIMH. Pa3zButre y oOydarommxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M NPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
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 [IJs aJanTalud 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 MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
NOHATUIUHBIX OCHOB FT€OMETPHUH U MIOCTPOCHHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MHCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €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 YCHEIIHOIO IO3HAHHS U aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



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

[lenp ocBoeHus mporpaMmbl ydueOHOro kKypca «l'eomeTrpus» Ha 06a3oBOM
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. TakuM obOpa3om, oOydaromuecs 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, €ciii B JajibHEHIIEeM BO3HUKHET HEOOXOJWMOCTb 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 MpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MPENCTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSAX, TO3BOJISIONINX OMUCHIBAThH
Y 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
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM 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
r€OMETPUYECKUN aIIapar JUisl PELICHHs IMPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3aJad, peEIIacMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHMs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOIY OOYYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozaepkarelibHble TUHUU Kypca «['eomerpunm» 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
oOy4eHHs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISJIOCH MOCJIEIOBATENBHO 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 YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpun oTBOAUTCA 2 4aca B Henenmo B 10 kiacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbele. [lapamiensHOCTh TPAMBIX 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; CBOMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBIE W TEPHNECHAUKYJSPHBIE 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.
[lepnieHAUKYJISpP U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
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. [lupamupma: N-yronmpHas 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 THUPAMUIA; NpPaBWIbHAA TPEYrOJibHAsA MOUPAMHUAA W MPABUIIbHBIN
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 MNHpaMUAax, Hapaiesnenunenax,
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.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABMWIBHOM 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.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAab 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, BIHUCAHHAST B MHOTOTPAHHUK, WJIH 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.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY TUIOMIAASIMU
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 mi1ockocTH U B npocTpancTBe. CI0KeHNE U BBIYUTAHUE 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. Koopaunatel BekTopa. Ilpocreitmme 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 UYJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM 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 JPYyTUX HayKaX, TEXHOJOTHsX, cdepax

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€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB 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); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

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



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUH BCEU JKWU3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX Mpoliem;
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(OPMUPOBAHHOCTHIO 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 MaTEeMaTHYeCKOW KYJIbTypOH KaK CpEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3yIOTCS OBJIAICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYeccos oobyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHOUICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €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, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOJUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
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 HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, 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 ISl 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 Tpadueck;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh 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, BbICKa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJIbTaThl  PEIICHMs  3aJadd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJTBHON pabOThI MPU PEMICHUH YU4eOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B TPYMIOBBIX (popmax paboThl (00CyxkaeHHs, 0OOMEH MHEHHU,
«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.

Vuusepcanonvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca H
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 OLEHUBATH COOTBETCTBHE pE3yJNbTaTa LEIH U YCIOBHUSIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSTh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS W3 HUX IPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSIMH: JIBYTPaHHBIM yTOJI, 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; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TIApAJIICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYp: BUJ
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
CTAaHJAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXAY
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 MOTI0OHBIX MHOTOTPaHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YEpTEKax U
PUCYHKaX.

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

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 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 HW3YYEHHBIC IIOHATHS B IPOLECCE IOHUCKA 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€OMETPUUECKNX BEJINYHH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IAPOBOIrO 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, BOMCAaHHAsT B MHOTOTPAHHUK WM 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
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIllCHHUS.

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

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
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 reoMeTpU4YeCKUEe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
V3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeHATh MOJIydYEHHbIE 3HAHWSA Ha IMPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, amnmapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHmE, 06001ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

MNOYPOYHOE IVTAHUPOBAHUE
ID 3022081 10 b KJIACC Xataamanxxusii EnuzaBera BapranoBna

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Kontposbubie IIpakTHnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
OCHOBHBbIE IOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTso. [IpaBuna
1/11;)06 zn(eHI/m Ha pnc HKax: 1 02.09 bubmorexa HOK
P puey . ' https://m.edsoo.ru/aecc77cd
1300pakeHus MIIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CepeuHBI OTPE3Ka
[TonsaTus: nepecekaromuecs
IUIOCKOCTHU je €CEKaroIIrecsd mpamas 1 03.09 Bubmaorexa IIOK
> HEP P ' https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekaromuecs
IUIOCKOCTH, IEPECEKAIOIINECS IIPsIMast 1 09.09 Bubmaorexa IIOK
> 1IeP P ' https://m.edsoo.ru/db685e73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1 10.09 bubmuoreka [IOK
PUCYHKaXx, Ha IIPOCKIIMOHHBIX ' https://m.edso00.ru/a63959ed
yepTexax
HauanbHble cBefieHUs 0 KyOe u
R bubmuoreka [{OK
MApaMUJE, X Pa3BEPTKU U MOJIEIH. 1 16.09

CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeeHNS 0 KyOe U

bubnunoreka LIOK

6 NUpaMuJie, UX pPa3BEPTKU U MOJCIIH. 17.09
P a p p a https://m.edsoo.ru/3d8ffd32
CedeHuss MHOTOIPAaHHUKOB
ITousTre 00 akCHOMAaTUYECKOM
7 IIOCTPOCHUU CTEPEOMETPHUH . AKCHUOMBI 23.09 Bubmuorexa OK
p p pHit: ) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH H CIIEICTBUA U3 HUX
[Tonsarre 00 akCHOMATHUYECKOM
8 IIOCTPOCHHUU CTEPECOMETPUH . AKCUOMBI 24.09 Bubmorexa IIOK
p P puH. ’ https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CIICJICTBUS U3 HUX
[TonsaTre 00 akCHOMAaTHUYECKOM
9 IIOCTPOCHHUHU CTEPECOMETPHUH . AKCHUOMBI 30.09 Bubmorexa LIOK
P P pr: ' https://m.eds00.ru/65c6b106
CTEPEOMETPUM U CIICICTBUS U3 HUX
[TonsaTre 00 akCHOMAaTHUYECKOM
10 IIOCTPOCHHUU CTEPECOMETPHUH . AKCHUOMBI 01.10 Bubmorexa IOK
P P Pt ' https://m.edso0.ru/258fc245
CTEPEOMETPUM U CIICICTBUS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 IIPOCTPAHCTBE: MEPECEKArOIecs, 07.10 bubmmnoreka HOK
MapaJUIeNbHbIE U CKPEILIMBAIOIINECS ' https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienpHOCTh IPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE:
12 napajuiebHbIC IPSAMBIC B 08.10 Bubmaorexa IIOK
P p . ' https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; NapaLIEIIbBHOCTh TPEX
MPSAMBIX
[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B IIPOCTPAHCTBE:
13 pocTp 14.10 but6mmorekxa [IOK

[TapamrensHOCTE IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

14 VYT1Iibl ¢ COHANpaBIEHHBIMU 15.10 bubmmoreka [JOK
CTOpOHAaMHU ' https://m.eds00.ru/9f4071b9
Yron Mexay npsiMbIMU B bubnuoreka [JOK
15 21.10
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B 22.10 bubmmoreka [JOK
HPOCTPAHCTBE ' https://m.edso0.ru/2935a9a0
17 [TapanmnenbHOCTb MJIOCKOCTEM: 05.11 Bu6muotexa [JOK
napajuieJbHbIe MIOCKOCTU ' https://m.edsoo.ru/2e18f255
bubnunoreka LIOK
18 Csoii i 11.11
BOWCTBA MapaJUIeTbHBIX INIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (buUryphI Ha TIOCKOCTH: TETPad] 12.11 bubmorexa HOK
P $ TETPAAP, ' https://m.edso0.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubmuoreka [IOK
20 IT i 18.11
OCTPOCHHE CEHCHIH https://m.edso0.ru/1d434d0f
bubmmoteka IIOK
21 II i 19.11
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B 25 11 bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh ' https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MIJIOCKOCTEN"
[TeprieHAMKYISAPHOCTH MPAMOUN 1
23 HJI(I;)CKO(f[I/I'}ll'Ie r;IeH WK I.])'ISI HBIC 26.11 bubmorexa HOK
- TICPHCHAMYIAP ' https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 IIpsimble napasuienbHble U 02.12 bubnuorexa [IOK
MEPIEHUKYIISIPHBIE K INIOCKOCTH ' https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napaienbHele U 03.12 bu6muoreka [JOK

NEPpHNCHAUKYJIIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHuKyIsIpHOCTH 09.12 Bu6muotexa [JOK
MPSAMON U TIIOCKOCTH ' https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyISIpHOCTH 10.12 bubnuoreka [JOK
HPAMOM U INIOCKOCTH ' https://m.eds00.ru/79165d15
98 Teopema o npsmoi 16.12 bubmmoreka [JOK
MEePIEHANKYIISPHOMN MIJIOCKOCTH ' https://m.eds00.ru/635c5087
29 Teopema o npsimoit 17.13 Bu6muotexa [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit 23.12 bubnuoreka [IOK
MEPIECHANKYISPHOMN TIJIOCKOCTH ' https://m.edso0.ru/7d18834b
[lepnieHTuKyIsIp ¥ HAKIOHHBIE:
bubnuoreka [{OK
31 paccTosgHuEe OT TOYKHU OO MIIOCKOCTH, 24.12
. https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
[TepnieHIUKYISp U HAKJIOHHBIC:
32 a(i:TO}IHI/IGYOT EO‘{KI/I 10 TUIOCKOCTHU 30.12 Bubmzorexa IOK
p g ’ ' https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOH J0 TUIOCKOCTH
[TeprieHIUKYISp U HAKJIOHHBIC:
33 aCI::TOSIHI/IGYOT EO‘IKI/I JI0 TTIOCKOCTH 13.01 bubmorexa HOK
P g ’ ' https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[TeprieHIUKYISp U HAKJIOHHBIC:
34 aCI::TOSIHI/IGYOT EO‘IKI/I 0 IIOCKOCTH 14.01 bubmorexa [JOK
P g ’ ' https://m.edsoo.ru/dbee22bc
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY 20.01 bubmmoreka [JOK
HPAMOM U IIOCKOCTBIO ' https://m.eds00.ru/6b61b2b4
36 JIByTpaHHBIN YroJI, TUHEHHBIN YroJl 21.01 bubmuoreka [JOK
JABYTPaHHOIO yrjia ' https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yro 2701 bubmuoteka [IOK

JIBYTPaHHOTO yria

https://m.edsoo.ru/c7c777ed



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

[lepneHuKyIAPHOCTD IIJIOCKOCTEM:

bubnunoreka LIOK

38 IIpU3HaK neupneHIu/IKynﬂpHOCTH JIBYyX 28.01 https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
IlepneHuKyIApPHOCTD MIJIOCKOCTEM:
39 Hp§3HaK HegnegﬂnKyﬂﬂpHOCTH IBYX 03.02 bubmorexa HOK
V https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEePHCHINKYIIPHOCTH IBYX 04.02 bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
N bubmuoreka [IOK
41 Teopema o Tpéx nepneHAUKyYIsIpax 10.02 htts://m.edsoo.ru/ed972cdc
N bubmuoreka [IOK
42 Teopema 0 TpEX nepHEeHANKYISIPAX 11.02 https://m.edsoo.ru/52188a7d
N bubnnorexa [JOK
43 Teopema o TpEX mepreHANKYIApax 17.02 htts://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "[lepneHIUKYISAPHOCTD NMPSAMBIX U 18.02 bubmmnoreka HOK
IocKocTe" U "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
45 3JI€MEHTHI MHOTOTPaHHUKA, BBITTYKJIbIE 20.07 bubnnorexa [JOK
Y HEBBIITYKJIbIE MHOTOTPAaHHUKY; https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Tpu3ma: n-yronpHas npu3ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 25 02 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
T0JIHAsl TOBEPXHOCTh IPU3MBI
47 [Tapannenenunen, npsIMOYTOIbHBIN 03.03 bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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48

49

50

[Mupamuia: N-yrojapHast MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIIbHAS U YCCUEHHAS
nupamuga

[IpaBUIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIBLHOTO
MHOTOTpaHHHKa; IPaBUIbHAS IpU3Ma
Y TIPaBUJIbHAS MUPAMUJIA; TPABUIIbHAS
TpeyrojbHas MUpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrasneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

04.03

10.03

11.03

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunorexa LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,
YTJIbI

17.03

18.03

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

24.03

but6mmorekxa [IOK
https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans 60KOBOI MOBEPXHOCTH U 25.03
54 MTOBEPXHOCTHU MPABUIILHON MUPAMHU/IBI, bubnmoreka [JOK
Teopema O IJIomaaIu OOKOBOM https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCEUEHHOU TUPAMHU/IBI
55 KonrponsHas pabora o reme 07.04 Bu6muotexa [JOK
"MHOrorpaHHuKH" ' https://m.edso0.ru/a95f5c04
. bu6nmorexa [IOK
11 08.04
5 onsTHe 00 00BEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
7 14.04
> Omem nHpavib: https://m.edso0.ru/235171b3
N bubnnorexa [IOK
15.04
58 OOnEM mupamu et https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
59 S 21.04
OOBEM MHpaM eI https://m.edso0.ru/79¢10312
. bubmuoreka [IOK
60 S 22.04
OOBEM MHpaM eI https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1 28.04
6 OObEM MpH3MEI https://m.edso0.ru/79853608
N bubmuorexa [{OK
2 29.04
6 OObEM MpH3MEI https://m.edso0.ru/1e053890
N bubnuoreka [{OK
05.05
63 OObEM MpH3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme 06.05 bubmuoreka [IOK
"O06BEMBI MHOTOTPAaHHUKOB" ' https://m.eds00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cuctemaTusanus 3Hanuil. [loctpoenne 12.05 buGnnorexa [IOK
crian ' P ' https://m.eds00.ru/098bedad
CEYCHU B MHOTOTPAHHHKE
66 [ToBTOpeHue, 06001IeHNE 13.05 Bubmorexa LIOK

https://m.edsoo.ru/f7792ba9
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67

68

cucTeMaTu3anus 3HaHHM.
Brrunciienue paccTosHUN: MEXKIY
JBYMsI TOUKaMH, OT TOUKH J0 MPSIMOH,
OT TOYKH J0 INIOCKOCTH, MEXY
CKpEUIMBAIOIIUMHUCS IPSIMbIMU

WroroBas koHTpoJIbHAs paboTa

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HaHHH.
Brrauciienue yrioB: Mexy
CKPCIIHBAIOIIUMUCS PSIMBIMH,
MEXIy NPSAMOM U IJIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

19.05

20.05

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

bubnuoreka [{OK
https://m.edsoo0.ru/56765e8b



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

MNOYPOYHOE IVTAHUPOBAHUE
ID 3022081 11 b KJIACC Xataamanxxusii EnnzaBera BapranoBna

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbubie IIpakTHnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Cdepa u map: ueHTp, paauyc, BuGmiorexa LIOK
AUAMETP; IUIOTIAAL HTOBCPRHOCTH 1 03.09 https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH,; KacaTelibHas MJIOCKOCTh 1 10.09 ﬁggﬁ?ﬁ;ﬁ;ﬁ)gﬁgedﬂaﬁ
K chepe; uromaas chepol
N3o0paxkenue cdepsl, mapa Ha 1 17.09 bubnnorexa [JOK
mockocT. CeyeHus mapa https://m.edso0.ru/bc15f7f2
Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yromue UIHHIPHIECKOM 1 24.09 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroIias u OCh; 1 01.10 bubmuoreka [IOK
IUIOIAh OOKOBOU M MOJHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHaApa HA
IJTOCKOCTH. Pa3BépTka muuHapa. 1 08.10 but6mmorekxa [IOK

CeueHns HUJIIMHApPAa (HJ'IOCKOCTBIO,
HapaHHCHLHOﬁ NN

https://m.edso0.ru/016e25eb



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

MEPIEHIUKYJISIPHON OCH LIMIIMHAPA)

Konnveckas moBepXxHOCTb,
o0pa3yromme KOHUIeCKOn

bu6nmmoreka [IOK

! [IOBEPXHOCTH, OCh ¥ BEPIIUHA 1510 https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue 1 BepiInHa,

8 o0Opa3syroias 1 0Ch; IJIOMA b 22.10 Bubmorexa IIOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHOW MTOBEPXHOCTH
CEUEHHBIN KOHYC: 00pa3yromue u
9 z,BICOTa' OCHOBaIi,I/I}I 54 gOKZBa]jIl 05.11 bubmorexa HOK
’ https://m.edsoo.ru/1468bab3
MIOBEPXHOCTH
N300pakeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (IIJIOCKOCTBIO, 111 bubmmoreka [JOK
MapajieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, MPOXO/IAIIEH uepes
BEPIINHY)

1 KomOuHanus ten BpameHus u 19.11 bubmmnoreka HOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B 26.11 bubmmnoreka HOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 Ilonsarue 06 00bEMe. OCHOBHEIE 03.12 bubnmnorexa LIOK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

. bubmuoreka [{OK
14 OObEM LmmiHypa, KORycCa 1012 https://m.eds00.ru/5513d87b
15 O06BEM mapa u rwiomaas cheps 17.12 bubmuoteka [IOK
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[TogoOHEbIe Tena B MPOCTPAHCTBE.
CoOTHOIICHUST MEXIY TUIOIIAISIMU

https://m.edsoo.ru/d189bde2

bubnunoreka LIOK

16 24.12
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOXOOHBIX TE
17 KonrponsHas pabora mo remam 14.01 Bu6muotexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" ) https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocT U B 2101 bubnnorexa [JOK
IPOCTPAHCTBE ' https://m.edsoo.ru/5caefclb
bubnuoreka [{OK
19 C 28.01
FOAEHHE 1 BLITHTAHE BEKTOpoB https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
20 vy 04.02
MHOICHHE BEKTOpa Ha JHCI0 https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOpaM 11.02 bubmorexa LIOK
p pam. ' https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenunena
Pemrenue 3anauy, cBsA3aHHBIX C
22 MPUMEHEHUEM TTPaBUJI JEHCTBUH C 18.02 bubmorexa LOK
P P s ' https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOJ
23 MIPU PELICHUH FEOMETPUUYECKHUX 25.02 bubmorexa HOK
PH P P ' https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. 04.03 bu6muoreka [JOK
Koopaunats! Bekropa. IIpocTeiimne ' https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
o5 VYroa Mexay BEeKTOpaMH. 11.03 bubnmnorexa [JOK

CkansipHO€ MPOU3BEIEHNE BEKTOPOB

https://m.edsoo.ru/725effc4



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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

Brpluucienue yrioB Mexuy

bubnunorexa LIOK

26 18.03
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o teme
27 "BexTophl 1 KOOpAUHATHI B 25.03 bubmorexa HOK
| https://m.edso00.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpeHuE, 0000IIEHNE U
28 cucTeMaru3anus 3HaHui. OCHOBHBIC 08.04 bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 15.04 bubnuoreka [{OK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPUHI
[ToBTOpEeHME, 0000IIEHNE 1
30 cucTeMaTu3alus 3HaHui. 3agauun 29 04 bubnuoreka [{OK
IIJIAHUMETPUU U METOIBI X https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpEeHuEe, 06001IeHNE 1
31 CHUCTEMAaTH3alysl 3HaHUH. 3a1a4u 29.04 bubmmnoreka HOK
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffdad7
peleHus
[ToBTOpenue, 0600IIEHNE U
39 cucreMaru3anus 3HaHuii. OCHOBHbIE 06.05 bubmmnoreka HOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHN
but6mmorexa [IOK
33 HToroBasi KOHTpOJIbHASA paboTa 13.05 htts://m.edsoo.rulec24dfc?
34 [ToBTOpeHue, 06061IeHNE 1 50.05 bu6muoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/f465d10e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NMpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
. [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CJEICTBUS U3 HUX IMPH PEHICHUU
' TCOMETPHUYECKUX 3a/1a4
23 OnepupoBarh MOHATHUSAMH: TApPaLUICIBPHOCTh W TEPIEHIANKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEMN
24 KnaccudunupoBars B3aMMHOE PACIIONIOXKEHHUE MPSIMBIX U TUIOCKOCTCH B
' MIPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: ABYTPAHHBIN YTOJl, TPAaHH JABYTPAHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJa, TpajyCHas
Mepa IBYTpaHHOTO yria
26 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIBHBIA MHOTOTPAHHHUK
24 Pacrio3naBaTh OCHOBHBIC BHUIBl MHOTOTPAaHHUKOB (TIHpaMUia, MPU3MA,
' MPSAMOYTOJIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- g KIacCUpUKanud  (BBIMYKJIBIE W HEBBITYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMbIE H  HAKIOHHBIE MPHU3MBIL,
napasuIeIeUuIe Ibl)
- g OnepupoBarb MOHSTUSMU: CeKyIas MJIOCKOCTH, cedeHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHHIHUIIBI  MOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' WCIIOJIB3Ysl METO/I CIIEJIOB
CTpouth CceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIAOB, BHITIOJTHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BHJ| CBEPXY, COOKY, CHU3Y
7.12 Pemarp 3amaun Ha HaAXO0XKJICHUE TEOMETPUICCKUX BEITHYHMH MO 00pa3iam




7.13

7.14

WK aJIrOpuTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKHUEC MCTOIbI IIPpU
peIICHUKU CTAaHAAPTHBIX MATEMATUUCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCKAY ABYMA TOYKaMH, OT TOYKHU OO HpﬂMOf/’I, OT TOYKH OO

IIJIOCKOCTH, MEXKAY CKPECIIUBAOIIUMHUCA ITPAMBIMHA

Pemare 3a1aun Ha HaX0XEHHE T'€OMETPHUUECKUX BEIUYHH 110 00pa3iaM
WY aIrOpUTMaM, IPUMEHSsI W3BECTHBIE AHAIMTHUYECKUE METOAbI IPH
pELICHUU CTaHIAPTHBIX MATEMATHYECKUX 3a1ay Ha BBIUUCICHUE YIJIOB
MEXKIY CKPEILIMBAIOIIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beraucnsate 00bEMBI W IUIONIIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHUEM (HOPMYJI, BBIYHCIISTH COOTHOIICHUS
MEXKIY IUIOIIAISIMU MTOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

7.16

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUN (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETHPOBATH HHPOPMAIUIO O

NMPOCTPAHCTBCHHLIX T'COMCTPUUCCKUX (I)I/Il"yan, NpEACTAaBJICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTs reomerpuueckue (BaxkThl JiI PELICHUS CTEPEOMETPUUYECKUX
3aa4, MPEANONAramlliX HECKOJIbKO WIAaroB pPEIICHMs, €CIU YCIOBUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

7.19

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITL IMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOAC U

JKU3HH, paCllIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpumeHsTHh MOTyUYeHHBIEC 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh peasibHbIe
CUTyallud M MPHUMEHATh HU3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTe€MaTHYECKH copMyJIMPOBAHHOMN po0JIeMBI,
MOJIETMPOBATh pEabHbIE CUTyallMH Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATUU U
TEopeM, armapara airedpsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYHNH

11 KIIACC



Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM

NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKas IMOBEPXHOCTD,
' oOpasyionire KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacofiOKEHUE CPEPhI U IMIIOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBOW CETMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbuucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX Tell C TPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OIMCAaHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOIPAHHUK WIH TEJI0
BpallleHus
68 BbIUHMCHSATE COOTHONIIEHHS MEXIY IUIOMAASMH TOBEPXHOCTEH W
' 00BEMaMH TOJOOHBIX TEI
6.9 N306paxath n3yuyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tell
BpalleHus
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa3oBHIBATh HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuyeckue (GaxkThl A PEHICHUS CTEPEOMETPUUYECKHUX
6.12 3a/a4, MPEANoaraloluuX HECKOJbKO IIIaroB PEUIeHUs, €CIIA YCIOBHUS
MIPUMEHEHUS 33]IaHbI B IBHOU (hopMme
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBIIONMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U




YMHOKCHHA BCKTOpa Ha YHCIIO, O6L$ICHSITB, KakKuMH CBOMCTBaMHU OHH

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIe a NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAECKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroil MEXIy BEKTOpPaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CyMMY BCEKTOPOB M IMPOM3BCIACHUC BCKTOpPA Ha 4YHCIO, YIojl
MCKAY BCKTOpPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, pACKIIaAbIBaTh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemate nmpocredmme TreoMeTpUYECKHME 3aJadyd  Ha I[PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

6.21

Pemate 3amaym Ha [OOKa3aTEIhCTBO MAaTEMAaTHUYCCKUX OTHOIICHUHM H
HaX0XXIACHUC I'COMCTPUYCCKHUX BCIUYHUH II0 06pa3uaM WK aJITOPpUTMaM,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu PECIICHUN CTaHAAPTHBIX

MaTEMaTHYCCKUX 3aJa4

IIpuMeHATh npoCTEHIIME NPOrPAMMHBIE CPEJICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4d

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAIW3UPOBATH
pealbHBIE CUTyallUd U NPUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOKMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyallMU Ha S3BIKE N€OMETPUM, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENN C HCIIOIB30BAHUEM T€OMETPHYECKUX MOHATHU U
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XXIACHUEM I'€COMCTPHUICCKUX BEJIMYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3auMHOe pacnonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napaJuleJbHble M CKpelmuBamomuecs mpsaMmele. llapamnensHoCTs NpsMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apaJLIEIBHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh IPSIMOM M IUIOCKOCTH. YIUIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJ MEXAYy HpSAMbBIMH B IPOCTPAHCTBE.
[TapayuieIbHOCTB IJIOCKOCTEW: NapaylIeIbHbIe IUNIOCKOCTH, CBOMCTBA ITApPaJUICIbHBIX
iockocteil. Ilpocreiiine npocTpaHCTBEHHbIE (UIyphl Ha IUIOCKOCTH: TETpa’Jp,

Ky0, napaJuiesnienumnes, NoCTPOCHUEe CeUeHNn

7.3

7.4

[lepneHAUKYIIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYISIPHBIE MpSIMBIE B
HpOCTpaHCTBe, HpSIMI)Ie napannenLHHe 158 HepHGHI[I/IKy.]'ISIpHI)IC K IINTIOCKOCTH, HpI/ISHaK
NEePHEHANKYISIPHOCTU MPSMOM U MIIOCKOCTH, TEOPEMA O MPAMON MEePIEHIUKYIIPHOU
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJl MEXAY TMPSAMOA M IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JUHEHHBIM yroia AByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKH 1O TIUIOCKOCTH, PACCTOSHUE OT MPSMOM 10
TUIOCKOCTH, MPOEKIHs (PUTYphl Ha TIOCKOCTh. [lepneHauKyIsspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUIockocte. Teopema o  Tpéx
NepHeHANKYISIpax

[loHsiTHE MHOTOTPAHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBIMYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipum3ma: N-yrospHas
npu3Ma, TPaHU W OCHOBAHMS TPU3MBI, IpsSMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYToIbHBIA apajuIeIeINIIe T
u ero csorcrsa. [Iupamuaa: N-yrojapHas nupamuia, TpaHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBasi M TOJHAs MOBEPXHOCTh MUPAMUIBI, TPABUIIbHAS M yCCUEHHAS MHPaMUJIA.
SHGMCHTBI HpI/ISMLI nu HI/IpaMI/II[I:I. HpaBI/IJ'II:HBIG MHOI‘OFpaHHI/IKI/IZ IIOHATHUC
MPaBUILHOTO MHOTOTpPaHHWKA, TpaBWIbHAs TpU3Ma W TPaBHIbHAs THUPaMHIA,

npaBUIbHAS TPEYTOJIbHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Ky0. [IpencraBnenue




7.5

7.6

1.7

0 IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJaxX, MapajlIiCJICIUuIcaax, rmpaBUIbHbIX

MHOTI'OI'PaHHHUKax

Boruncnenue 371€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOM ITOBEPXHOCTU U TIIOJHOM IIOBEPXHOCTU MPSAMOM MpPU3MBI, IUIOIIA]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IOBEPXHOCTH NPABWIBHOM MNUpaMHbl, TeOopeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IuIomaasamMunu HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS M OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYeCcKoi moBepxHOcTH. KoHyC: ocHOBaHHME W BeplIuHa, oOpasyromias U OcCh,
Ionaab OOKOBOM M TOTHOW TOBEPXHOCTH. YCEUYEHHBINH KOHYC: OOpasylolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTH

Cdepa u map: neHtp, paauyc, JuamerTp, IIolaab NoBepxHocTu cepol. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

N300paxeHue Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYCca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajienenunena M ciueactsuss u3 He€. OO0BEM IMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIY — IUIOIMIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




6.8

Ceuenuss nwiuHapa (MapauieJbHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYyCa

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 1Iapa

6.9

6.10

BexkTop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pa3noxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mapaienenunena. Pemenune 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JUCTBUI C BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoopAMHAT B mpocTtpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreitmne 3agaun B KOOpAWHATax. YToi Mexay BekTopamu. CxaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJ10B MCXKAY MNPAMBIMU WU IIJIOCKOCTAMMU.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPU PpCIICHUU I'COMCTPHUUICCKUX 3a1av



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

BnageHnue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3ajady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCY)KICHUW; YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
arnmapar JJIi1 ONKUCAHKS PEAIBbHBIX MPOLECCOB U ABJICHUM U IIPU PEILIECHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPeHb HaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIlMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATypaJIbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
of1ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3agad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccusi,
OeCKOHEYHO yOBIBalOIIas TI'eOMETpUYecKas MpOTrpeccus; yMeHHue
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTH IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucenl  (TeoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpawueckas); yMeTh IPOU3BOIUTH
apuMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSIMU: MaTpulia 2xX2 u 3X3, omnpeneaureslb  MaTpHlbl,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETpOM; HPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOOJbIllee M HaUMEHbIlIee 3HAUEHUS
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUIMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKIMH, TE€OMETPUUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpPBOOOpa3Hasi, ONpeAeNEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIMN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeJIbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJIb30BaTh MPOU3BOAHYIO IS HUCCIENOBaHHUA (PYHKLUH,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJH30BAaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKUus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTH TI'paUKH H3YyYCHHBIX (DYHKIWH, BBHITOIHITH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1ayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHATHAMU: CpEIHEE apuPMeTHIEeCKOoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yYMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
nrarpaMmax, rpaukax, OTpaXXarollyro CBOHCTBA PeabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C NPUMEHEHHEM
rpadu4ecKuXx METOJ0B U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHBIC HAONIOACHHUS C TOMOIIBIO JHAarpamMm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHHe OIepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJIbl CIIOKEHUS] M YMHOXEHHs BEpOATHOCTEH, (hopMyiy IMOJIHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM: CIy4yailHass BEJIWYMHA, pacIpeleleHUe BEpOATHOCTEH,
MaTEMaTUYECKOE OKUIAHHUE, IUCIEPCHs M CTaHJAPTHOE OTKJIOHEHHE
CIlydaliHOW BENMYMHBI, (QYHKIHHA paclpelneieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YUYEHHBIX paclpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEI0BAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS IS PELIEHUS 3aay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH yrol,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJI MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnH 3aJad U3ydeHHbIE (PAKTBHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnesn, npuzMa, nupamuaa, Qurypa ¥ HOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCa U LWIMHIPA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, HMIMHIAPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPEICIICHUS U3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3IMYHBIM MPU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omepupoBaTh MOHATUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYype; HCIIOJIBb30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/la4; HaXOAWUTh TeOMEeTpUYECKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BbEM) TpPHU peHIeHUuH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAAb, OOBEM, TUIOMAIb MOBEPXHOCTH),
UCMONb3ys M3y4YeHHBbIe (DOPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
IUTMHIPA, KOHYycCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMenue ONCpUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MEXKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METO
I pCHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA JJIS PEIICHHs 3a/auu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HesbIX Yncel
19 Panmonanbubie  ymcna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypaJbHOH creneHu. JleficTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCMHYC M TAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTnyHble U HATypaJIbHbIE JOTapUPMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHHS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOGHO-palIOHANbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallOHANIbHbIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U JOTapu(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




QyHKIUHU U TpaduKu

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 bynkun. YétHeie u HeuéTHble pyHkimu. [lepuoanueckue GpyHkunn
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHkunum.
32 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PyHKIUH.
' Makcumymbl 1 MUHUMYMBbI (yHkuuu. HauOomnbliee ¥ HauMeHbllee 3HaYCHHE
(GYHKIHU Ha TPOMEKYTKE
23 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
" Touku paspeiBa. Acumnrtorel TpadukoB ¢yHkumid. CBolcTBa  (YHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO3k€ecTBO, onepaluu HaJl MHOKeCcTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TITOCKOCTH B MTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHYEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkuuonepHoe odiectBo «M3aatensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran PO

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6mmoreka IJOK

http://mathege.ru

http://www.fipi.ru/

http://statgrad.mioo.ru/

http://pemyer>.pd

http://www.ege.edu.ru/



http://www.fipi.ru/
http://statgrad.mioo.ru/
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