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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydyeOHoro kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rocyJapCTBEHHOTO0 00pa30BaTEeIbHOIO CTaHAapTa CPEIHEro 00IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOrO 0Opa3OBaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONM 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEIMETHBIX PE3YyJbTaTOB OOyUYEHUS I'€OMETPUM B HANPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHbIX AUCHMIUIMH. PazBuTre y 00yvaromumxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U MPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEeajJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydalmxcsa, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYHarOIIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUN
B XOJI¢ pELICHUs Te€OMETPUYECKUX 3aJay, YMEHHE BBIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCTOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOI0 LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHEe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesioBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHs, (dopMa
OTPaXEHUSI OKPYXAIOIIEro MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHHUS U aKTUBHOTO
npeoOpazoBaHusl  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu OOBEIUHSET pa3Hble BUIbl YYEOHOW H TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANIBHO BAXKHBIX KAadeCTB, MOATOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarONmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOIO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro Kypca «l'eomeTrpus» Ha 06a3oBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYJIBTYpPHOE pa3BHUTHE
oOydaromuxcss  4yepe3  OOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNUs 00pa30oBaHMsI
0 CTIICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
oOyJaroluxcs CpeHeN LIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKOl TeoMEeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3Y4YHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHUS MPOrpaMMBbI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHSI  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHe B 10—11 Kkjaccax sBISIFOTCS:

e (opMHpOBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KyJbTYPbl U OCO3HaHHUE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMupoBaHHE MpPEACTaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSAX, TO3BOJISIONINX OMUCHIBAThH
U U3y4aTh pa3Hble SBICHUS OKPY>KAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI paclO3HaBaTb Ha 4YepTeX ax, MOJENIIX MU B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCy X JIeHus B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEP KaHUEM;



e pa3BuUTHE WUHTEIJIEKTYaJIbHBIX 151 TBOPYECKUX CIIOCOOHOCTEH
oOydaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHAIBHON I'PaMOTHOCTH, pENeBaHTHOU
IFEOMETPUU: yMEHWE PACIO3HABaTh IIPOSIBJICHUS T'€OMETPUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WM3YYEHUHU JIPYTUX Yy4EeOHBIX IPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh TEOMETPUUYECKHE MOJIEH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELMICHUs IMPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4YyeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M opraHu3oBaHHas padoTa Hax
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOWM Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HarJIsAHOCTH, MBICIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE cozepkaresibHble TMHUU Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI 1 KOOPAMHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Copnep>xanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pPe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECCKHUMHU
MOHATHUSIMU Y HABBIKAMH OCYILECTBIISJIOCH MOCIIEIOBATENBHO U MOCTYIIATENBHO, C
COOJIIO/IEHHEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIHOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MNPEACTABICHUN OOYydYaloUUXCs, pacuIupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE 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 jBa 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 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHNECHAUKYJSPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YTOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 INIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; rpaHd U OCHOBAHUS MPHU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenurnen, PSIMOYTOJIbHBIN
napajieJienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAA TPEYTrOJibHAsg MOUPAMHUAA W MPABUIIbHBIN
teTpadap; kyO. IlpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAax, Napaiesenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM MNHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas MTOBEPXHOCTB, oOpazyrolue HIAHAPUYECKOM
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONIaJb OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOoHyC: OCHOBaHuME U BepILIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, IUaMeTp; IJIOMAab MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpalIeHUs.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
NPSIMOYTOJIBHOTO Tapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BéM mapa u 1mIomass chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus wmwiMHIpa (TapaJyIelbHO W NEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKoCTH U B npocTpancTBe. CI0KEeHUE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYTUX HayKaX, TEXHOJOTHsX, cdepax

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

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUpPY, BKIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PDusuyeckoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOEC TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  NEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTHBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX Mpoliem;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
o0NacTh OKpYyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATAaroB €&
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTypOH KakK CpEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIbHOCTD
WHUBUyJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vwuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYeccos obydarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwezo  Mupa;  npumMeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYCCKUX
O0BEKTOB, TMOHATHUH, OTHONICHWUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKay, OCHOBAaHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEpIUTEIIbHbIE U OTpULIATEIbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0 pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a/1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaATh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INIHBIX (opMax,
WJUTIOCTPUPOBATH TpaduecK;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvHvie KOMMYyHUKAmMUGHble  Oelicmeus, 0becnevusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEH, HAIlCIEHHBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJIbTaTbl  PEIICHMs  3aJadyd,  JKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNaTh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CykaeHHs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamueHnvle  Oelicmeus, obecneuusaom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHM ¢ YIETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMHU T[O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMHM  CaMOINPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yJibTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBHE pE3yJNbTaTa LEIH W YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS W3 HUX IPH PEIICHUH
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMU: MAPATUICTBHOCTD U MEPICHINKYJISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JBYTPaHHBIM yTOJl, TPaHU JABYIPAaHHOTO YTJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj ABYTPAHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSTHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKIIBIHI
MHOT'OTPaHHHK, SJIEeMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccudpumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TIApAJIICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHHSI CEUSHHH, CTIONIB3YSI METO/T CIICIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaxXOXKJICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iaM Win
AITOPUTMaM, TPHUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMATUYECCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMPSAMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 10 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPCUIMBAIOIIMMUCS TMPSAMBIMU, MEXKIY TMPSIMOH H  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMyja) C© TMpuMEHEeHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YEpPTEKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (pOopMyI.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpaIlCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAILlCHHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJadyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMAaTHUYECKUX OTHOLICHUW U
HaxO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajilrOpuTMaM, MpUMEHss
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a]1a4.

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

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

[IpuMEHATh MOJIydYEHHBIE 3HAHWS Ha IPAKTUKE: AHAIU3UPOBATH PEAIIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE MOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTteMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, ammapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
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n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HHOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUSA U YIJIbI 4 1 brbmmorexa [TOK
p ' »P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
12
I Tena spamenns https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
5 1
2 OOnEMEI Ten https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600mIEH S, 7 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IIOYPOYHOE IIVIAHUPOBAHUE
ID 3022081 10 b KJTACC Xaraamaxxusia EnuzaBera BapranoBna

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE OHSTHS CTEPEOMETPUU:
TOYKa, IpsiMasi, IIO0CKOCTb,
npoctpancTBo. [IpaBuna
bubnuoreka [{OK
M300paKeHUS Ha PUCYHKAX: 1 02.09
. https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TIEpeCceKaroIecs mpsmas 1 03.09 Bubmuorexa IOK
> 6P p ' https://m.edsoo.ru/2d8a9¢99
U TUIOCKOCTb
[TonsaTus: nepecexkaromuecs
IUIOCKOCTHU, IEPECEKAIOIIHUEC ITpAMas 1 09.09 Bubmorexa LIOK
> 1P P ' https://m.edsoo.ru/db685¢73
U TUIOCKOCTb
3HaKOMCTBO C MHOI'OI'PaHHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha | 10.09 bubmmnoreka HOK
pHUCYHKaXx, Ha MPOECKIIMOHHBIX ' https://m.edsoo.ru/a63959%d
gepTexax
HauanpHabie cBenenns o kyoe u
N bubnuotexa [JOK
nupaMuJie, UX pa3BepTKH U MOJCIIN. 1 16.09

CeueHns MHOT'OI'PpaHHUKOB

https://m.edsoo.ru/b30dff38




HauanpHabie cBenenus o kyoe u

6 OUpaAMUIE, UX Pa3BEPTKU U MOJEIN 17.09 Bubmiorexa IIOK
PaMIAE, 1x passep ' ' https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOIPaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM
bu6nmoreka [IOK
7 IOCTPOCHUU CTEPEOMETPUN: aKCUOMBI 23.09
https://m.edsoo.ru/OccScafe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
bubnunorexa LIOK
8 IIOCTPOEHHUHU CTEPEOMETPUN: aKCUOMBI 24.09
https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnunoreka LIOK
9 MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI 30.09
https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 01.10 bubmmorexa [OK
P PeOMETPHIE: ' https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anmHoOe pacnionoxeHue npsMbIx B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, 07.10 bubmuoreka [IOK
rnapajuielIbHbIE U CKPEIMBAIOIIUECs ' https://m.edsoo.ru/1a2520f6
MIpsIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nunorexa LIOK
12 NapajuleJIbHbIC NIPSIMBIE B 08.10
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MApAJICIIBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U
13 IJIOCKOCTEHN B POCTPAHCTBE: 14.10 bubmuorexa [IOK

[TapaienbHOCT IPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19b9




14 VYTriab1 ¢ cOHanpaBIEHHBIMU 15.10 bubnmnoreka HOK
CTOpOHaMH ' https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsiMbIMU B 51.10 bubmmoreka [JOK
HPOCTPAHCTBE ' https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B 27.10 bubnmnoreka HOK
IIPOCTPAHCTBE ' https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: 05.11 bubnmnoreka HOK
rnapajuielIbHbIE INIOCKOCTH ' https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjiebHbIX IIOCKOCTEN 11.11 bubmmorexa LOK
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHBIE
19 (burypsbl Ha MIOCKOCTU: TETPad 12.11 bubmmorexa LOK
P + TEIPAAP, ' https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnesa
b K
20 [Toctpoenue ceueHuit 18.11 nommorexa 110
https://m.edsoo.ru/1d434d0f
bu6nmorexa LIOK
21 [TocTtpoenue ceuenuit 19.11
P https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
” "[IpsiMbl€ M TUIOCKOCTH B 55 11 bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT ' https://m.edsoo.ru/9a0a%56
MPSIMBIX U MJIOCKOCTEN"
[IeprieHAMKYIAPHOCTD MPSAMOU U
23 HH(I:CKOCHTI/I');IG l:;'IeH 1708 IJ)IH HBIC 26.11 bubmmorera OK
 HIEPHEHAMIYILP ' https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapaenbHble U 02.12 bu6muoreka [JOK
NEePUEHINKYIAPHBIE K INIOCKOCTHU ' https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHbIEe U 03.12 bubmuoteka [OK

NEPHNCHANKYJIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966




[Ipu3Hak neprneHIuKyIsIpHOCTH

bu6nmoreka [IOK

26 . 09.12
IIPSIMOU U INIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYISIPHOCTH 10.12 bubmmoreka [JOK
MPSAMON U TIIOCKOCTH ' https://m.edsoo.ru/79165d15
73 Teopema o npsmoit 16.12 bubnuoreka [JOK
NEPIEHUKYIISIPHON IIJIOCKOCTH ' https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit 17.12 bubnmnoreka HOK
MEPIECHANKYISPHOMN TIJIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit 23.12 bubmmoreka [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnieHIuKyIsIp ¥ HAKIOHHBIE:
P y2Ip bubnunoreka LIOK
31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, 24.12
g https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
32 aCCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH 30.12 bubmmorexa [OK
P fI ’ ' https://m.edsoo.ru/66fefadd
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
33 a(?CTOﬂHI/ICYOT EO‘{KI/I JIO TIOCKOCTH 13.01 Bubmorexa LIOK
p 8 ’ ) https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM 10 TUNIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
34 a(i)TOHHI/ICYOT EO‘{KI/I 0 IUIOCKOCTH 14.01 bubmmorera [OK
p f[ ’ ' https://m.edsoo.ru/dbee22bc
paccTosiHue OT NPSIMOM A0 IUNIOCKOCTH
35 VYTiabl B IPOCTPAHCTBE: YIOJI MEXITY 20.01 bubnuotexa [JOK
IPSMOIi ¥ TTIOCKOCTBIO ' https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl 21.01 bubmuorexa [IOK
JIBYTPAaHHOIO yTJIa ' https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yroJl, TMHEHHBIN Yroil 27.01 bubmuoreka [JOK

JBYT'PAaHHOTO yIJia

https://m.edsoo.ru/c7c777ed




[leprieHAMKYIAPHOCTD MIIOCKOCTEH:

38 MpU3HAK NEPHEHIUKYISIPHOCTH ABYX 28.01 bubnmorexa LHOK
P vp AHEYICP ABY ' https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEHN
[leprieHANKYIAPHOCTD MIOCKOCTEH:
39 MPU3HAK NEPIECHAUKYIISIPHOCTH IBYX 03.02 bubnmorexa LHOK
P up AP ad ' https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
40 1 IESHaK neyneg HUKYJISIPHOCTH JIBYX 04.02 bubmorexa [OK
P \,p FUHRY TP By ' https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
bubnunoreka LIOK
41 Teopema o TpEX neprneHAnuKyJsIpax 10.02
P P PHEHAMIILP https://m.edsoo.ru/e4972cdc
, bubmmoreka [JOK
42 Teopema 0 TpEX NMepreHAuKyYJIApax 11.02 ubsmorexa I1
https://m.edsoo.ru/52188a7d
i bub OK
43 Teopema 0 TpEX NMepreHAuKyIsIpax 17.02 nbanorexa [
https://m.edso0.ru/9f246736
KonTponbHas paboTa mo Temam
44 "[lepneHIMKYIAPHOCTD NPSAMBIX U 18.05 bubmuoreka [IOK
mIockocTeil" u "YTibl Mexay ' https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
45 3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIIbIE 24.02 bubmmnoreka HOK
Y HEBBIIYKJIbIE MHOI'OTPAaHHHKH; ' https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOIPAHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBAaHMS IIPU3MBI; IpsAMast U 95 02 bubnuotexa [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U ' https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh PU3MBbI
[Tapannenenumnen, npsaMOyroJIbHbBIN
47 1Y 1, IPAMOY 03.03 bubnuorexa [JOK

nmapajijiCJICIrIICa U €ro CBOMCTBaA

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




48

[Mupamuna: n-yrojipHasi IMpamMuia,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHASI TOBEPXHOCTh
nupaMubl, IipaBUJIibHaA 1 yceqéHHasI
nupamuIa

04.03

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBunIbHBIE MHOTOTPAHHUKHU:
MIOHATHE MTPaBUIIBHOTO
MHOIOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IIpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbpHas NupaMuja u
MIPaBWIbHBIN TeTpadp; KyO

10.03

bu6nmoreka [IOK
https://m.edso00.ru/074c8865

50

51

[IpencraBnenue o MpaBUIIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIHO TOUYKH,
MPSIMOM, TUIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B NTUPaAMUIAX,
napajuieJienumneax, MpaBUiIbHBIX
MHOTOTPaHHUKAX

11.03

17.03

bubnuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Brruncnenue 21eMeHTOB
MHOTOTPaHHHUKOB: pE€Opa, AMaroHau,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAaHUM,
TeopeMa 0 OOKOBO MOBEPXHOCTHU
MIPSIMOM TPU3MBI

18.03

24.03

bu6nunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157




[Tnomane 60KOBOM MOBEPXHOCTH H 25.03
54 IMOBEPXHOCTH MPABUIILHON MUPAMUJIBI, bubnmnoreka HOK
TeopeMa o IIomaan OOKOBOU https://m.edsoo0.ru/5603e30b
IMOBEPXHOCTH YCEUEHHOW MUPaAMUIbI
55 KontponbHas paboTa mo teme 07.04 bubnmnoreka HOK
"MHOrorpaHHuKH" ' https://m.edsoo.ru/a95f5c04
b K
56 ITousitue 06 00BEME 08.04 n6mioTexa O
https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMuIBI 14.04 Bubmorexa LIOK
https://m.edsoo.ru/235171b3
bubnuoreka [{OK
58 OO0Bé 15.04
PEM TTHPAMHIH! https://m.edsoo.ru/f47dfefd
59 O0BEM TUPAMHUTBI 21.04 Bubmrorexa IOK
https://m.edsoo.ru/79¢10312
60 OO0BEM TUPAMHUTBI 22.04 Bubmuorexa LIOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka IIOK
1 . 28.04
6 OOBEM MpH3MEL https://m.edsoo.ru/79853608
bu6mmoreka IIOK
62 OO0nBé 29.04
HEM TPHSMBL https://m.edsoo.ru/1e053890
bu6mmoreka IIOK
63 OOBEM MPHU3MBI 05.05
P https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme 06.05 bubmmnoreka HOK
"O0BEMBI MHOTOTPAHHUKOB" ' https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
. bubnuotexa [JOK
65 cucrtemaTtusanusa 3Hanuil. [loctpoenne 12.05
. https://m.edsoo.ru/098bedad
CEYEeHHUI B MHOTOI'PAaHHUKE
b K
66 [ToBTOpenue, 06o0IIEHNE 13.05 n6morexa O

https://m.edsoo.ru/f7792ba9




CUCTEMAaTU3alMsl 3HAHUMH.
Breluncienue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKH J0 MPSIMOH,
OT TOYKH 10 INTIOCKOCTH, MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMU

67

HToroBast KOHTpOJIbHAs paboTa

19.05

bu6nmoreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, o6o0mIeHNE
CUCTEMaTU3alMs 3HAHHUMN.
Brruucnenue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXJly IIPSAMOH U INIOCKOCTBIO,
IBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IJIOCKOCTSIMU

20.05

bubnunoreka LIOK
https://m.edso0o.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




IIOYPOYHOE IIVIAHUPOBAHUE
ID 3022081 11 b KJTACC Xaranamaxxusin EninzaBera Bapranosna

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbIe
Tema ypoka Konrtpoabubie IIpakTuueckue bp
n/n Bcero H3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI

pecypchl
Cdepa u map: ueHTp, paauyc,

bubnuoreka [IOK
JuaMeTp; IIOIAAb [IOBEPXHOCTHU 1 03.09

https://m.edsoo.ru/0341bc2b
cepsr
B3aumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
IUIOCKOCTH; KacaTelibHas IJIOCKOCTh 1 10.09

https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl
N3o6paxenue chepsl, mapa Ha | 17.09 bubmmoreka [JOK
mwiockoctd. Ceuenus mapa ' https://m.edsoo.ru/bc15f72
unuuapuyeckas HOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM | 24.09 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON ' https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas
MIOBEPXHOCTh, 00pa3yrolas 1 och; | 01.10 bubmuoreka [IOK
TJI01aIb OOKOBOM M MOTHOM ' https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300pakeHne nuauHApa Ha
miockocTd. Pa3sépTka nununapa. ] 08.10 bubmuoreka [JOK

Ceuenust uuuHApa (MIIOCKOCTHIO,
MapasieIbHON UIn

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




HEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)
Konnueckas noBEpXHOCTB,
o0pasyronie KOHUYECKOn

bubnunoreka LIOK

! IIOBEPXHOCTH, OCh U BEPLIXHA 1510 https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MMOBEPXHOCTH
Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOMIA/Ib 22.10 bubmorexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MMOJHOIN MOBEPXHOCTH
Y cedéHHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK

9 BBICOTA; OCHOBAHUS ¥ OOKOBas 05.11
https://m.edsoo.ru/1468bab3

MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, 1311 bubnnorexa [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde 1be8
TJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPIINHY)

1 KoM0OuHanus ten BpaiieHus u 19.11 bubmuoreka [IOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAS B 26.11 bubnmnorexa [JOK
MHOI'OT'paHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [Tonsitre 06 00bEMe. OCHOBHBIC 03.12 but6mmorexa [IOK
CBOICTBa 00BEMOB T https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 OGbEM LHApa, KOlyCa 1012 https://m.edsoo.ru/5513d87b
15 O6béM mapa ¥ miomaib chepol 17.12 bu6muoreka [JOK




https://m.edsoo.ru/d189bde2

[Tono6Hble Tena B IpOCTPAHCTBE.
CoOTHOILIEHUS MKy TUIOIIAIIMHU

bu6nmoreka [IOK

16 . . 24.12
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cf1eb
MOTO0HBIX TET
17 KontponbHas paboTa mo temam 14.01 bubnmnoreka HOK
"Tena Bpamenus" u "O0bemMbI TET" ' https://m.edsoo.ru/4a33a8ab
18 BexTop Ha 110CcKOCTH U B 21.01 Bbu6mmoteka [JOK
IIPOCTPAHCTBE ' https://m.edsoo.ru/Scaefc1b
b K
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 28.01 nommorexa O
https://m.edsoo.ru/23f4f089
Bbu6moreka [JOK
20 YMHOKEHUE BEKTOPA HA YUCIIO 04.02 ubsmorexa 11
https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o TpéM
bubnunoreka LIOK
21 HEKOMILJIAHAPHBIM BEKTOPAM. 11.02
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4d, CBSI3aHHBIX C
. . bubmuorexa [JOK
22 IIPUMEHEHHUEM IIPAaBUII JEHCTBUN € 18.02
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 1| I/Ip CHIEHUN reOMef WYECKUX 25.02 bubmmorexa [TOK
PP P ' https://m.edsoo.ru/d3alfe30
3a1a4y
[IpsiMmoyronbHas cuctema
24 KOOpJWHAT B IPOCTPAHCTBE. 04.03 bubmuorexa [IOK
Koopaunatsl Bexktopa. [Ipocreiimue ' https://m.edsoo.ru/48db7058
3a/1a4v B KOOpAMHATaX
v .
)5 TOJI MEXAY BEKTOpPaMHU 11.03 bu6muoreka [JOK

CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB

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




Boruncnenue yriioB Mexy

bu6nmoreka [IOK

26 18.03
MPSAMBIMU U IIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KontponbHas paboTa mo teme

27 "BekTopbl 1 KOOpJMHATHI B 25.03 bubmorexa [IOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE 1

73 cucrtemaTusaius 3HaHui. OCHOBHBIS 08.04 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
IJIAHUMETPUHU
[ToBTOpenue, 0600IIEHNE 1

79 cucrtemaTusanus 3HaHui. OCHOBHBIS 15.04 bubnuorexa [IOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IICHNE 1

30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun 27,04 bubnnorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe
pelIeHus
[ToBTOpenue, 06o0IIEHNE U

31 cHUcTeMaTH3alvs 3HaHUK. 3amaun 26.04 bubnuoreka [{OK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE 1

1 cucreMmaru3anusa 3HaHu. OCHOBHEIE 06.05 bu6nunorexa LIOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubnunorexa LIOK
33 WroroBas koHTpoJsibHAs paboTa 13.05 https://m.edsoo rufec24dfc?
34 [ToBTOpeHuEe, 06001IeHNE 1 50.05 bubnmnorexa [JOK

cHCTEMAaTH3aInsI 3HAaHUH

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
- [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX IMPH PEIICHUU
' TCOMETPHUYECKUX 3a/1a4
73 OHepI/IpOBaTB MOHATHUAMUA: MNaAPAJUICIBbHOCTE W HNCPHCHAUKYJIAPHOCTDH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBars B3aMMHOE PACIIONIOXKEHHUE MPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPAaHH JABYTPAHHOTO YIJia,
7.5 pedpo IBYIpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJia, TpajayCHas
Mepa IBYTpaHHOTO yria
76 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
. MHOTI'OI'paHHUK, 3JICMCHTBI MHOTOI'paHHHKaA, HpaBI/IJ'II)HBII\/JI MHOTI'OI'paHHUK
77 Pacno3naBaTth, OCHOBHEIC BUJIbl MHOT'OI'PaHHHKOB (HI/IpaMI/II[a, npusma,
' MPSMOYTOJIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
- Kiaccupukauud  (BBIMYKJIBIE WU HEBBINYKIble  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSMBIE H  HAKIOHHBIE MPHU3MBI,
MapaJyieIenuIe/abl)
- OnepupoBarb MOHSTUSMU: CeKyIas MJIOCKOCT, ceueHue
’ MHOTI'OrpaHHUKOB
710 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3Ysl METO/I CIIEJIOB
CTpOI/ITL CCUCHUA MHOTOT'paHHHUKOB MCTOAOM CJICAOB, BbIIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y
7.12 Pemrare 33124 Ha HaX0XJEHHE T€OMETPHUECKUX BEIUYHH MO 00pa3iam




7.13

WK aJIroOpuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUUYCCKHUEC MCTOIbI IIpU
peICHUKU CTAaHAAPTHBIX MAaTEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCKAY ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOf/’I, OT TOYKH OO

IINIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA ITPAMBIMHA

Pemare 3a1aun Ha HaX0XJIEHUE T'€OMETPHUUECKUX BEIUYMH 10 00pa3naM
WY aIrOpUTMaM, IPUMEHssSI W3BECTHBIC AHAIMTHUYECKUE METOABI IPH
pELICHUU CTaHIAPTHBIX MATEMATHYECKUX 3a1ay Ha BBIUMCIEHUE YIJIOB
MEXKIY CKPEIIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSIMOHM U INUIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Beraucnsate 00bEMBI W IUIOIIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (HOPMYJI, BBIYHCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMU MTOBEPXHOCTEH, 00BéMaMu MOJO0OHBIX

MHOTI'OrpaHHUKOB

7.16

OnepupoBaTh MOHATUSIMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPHPETHPOBATH HHPOPMAIUIO O

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

YepTeKax U pUCYHKax

7.17

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONAramlluX HECKOJIbKO WIAroB pPEIICHMs, €CIU YCIOBUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

7.19

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

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

JKU3HH, paClIO3HABATH ITPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMmeHsTHh MOTyUYEHHBIEC 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peneHus MaTe€MaTHYECKH copMyJIMPOBAHHOMN po0IeMBl,
MOJIETMPOBATh pEalbHbIE CUTyallMd Ha S3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TMOHATUU U
TEopeM, armapara aireopsl, pemaTh MpaKTUYECKHe 3a7auu, CBI3aHHBIE C

HaXOXIACHUEM I'€COMETPHUICCKUX BEJINYNH

11 KITACC



Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJILTAThI 0CBOCHHSI OCHOBHOIM

NpOBepPsIeMOro .
00pa30BaTeJILHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBanus
pe3yJbTarta
6 ['eomeTpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKAst TOBEPXHOCTh, 00pa3yIoIIye
6.1 LWINHAPUYECKON IMOBEPXHOCTH, LMIMHIpP, KOHUYECKAas IMOBEPXHOCTD,
' oOpasyloniye  KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepuueckas
HIOBEPXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (LHJIMHAP, KOHYC, cepa u 1map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KnaccugunupoBars B3auMHOE paciookeHue Chephl U IIOCKOCTH
OnepupoBaTh MNOHATHSAMU: IIAPOBOH CErMEHT, OCHOBAHHE CErMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOI CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJ10s, LIAPOBON CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH TENI BpalleHHUs,
. reOMETPUUECKUX Tell C TPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOIPAHHUK WIN TEJI0
BpaLIeHUs
63 BbIUMCHIATE  COOTHOLIEHHST MEXAy IUIOIAASMU TOBEPXHOCTEH H
' 00BEMaMU ITOTOOHBIX TEI
6.9 N306paxaTth u3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpTEeKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpaleHUS
W3Bnekatb, MHTEPOPETUPOBATH M MPEoOpazoBbIBaTh HH(OpPMALHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, INpEACTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumensaTh reomerpuueckue (akThl UIsl PELICHUS CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoJaraluX HECKOJIbKO IIaroB pEUIeHHs, €CId YCIOBUS
NpUMEHEHHUS 33J1aHbl B IBHOM (popme
6.13 OrnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE ACWCTBUS CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U




YMHOKCHHA BCKTOpa Ha YHCIIO, O6'b$ICHSITB, KakKuMH CBOMCTBaMHU OHH

o0azaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNnuIea NPy CI0KEHUH BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroil MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIEHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL
HaXOI[I/ITB CyYMMY BCEKTOPOB M IPOHU3BCIACHUC BCKTOpPA Ha 4YHCIO, YIoj
MCKAY BCKTOpPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, pACKIIaAbIBaTh BEKTOP I10

JABYM HCKOJUIMHEAPHBIM BCKTOpPaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHHAT

6.19

Pemate npocredmme TreoMeTpUYECKHME 3aJadyd  Ha [PHUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

6.20

6.21

Pemrates 3amaym Ha [OOKa3aTENIhCTBO MATEMAaTHUYCCKUX OTHOIICHUHM H
HaX0XXIACHUC I'COMCTPUYCCKUX BCIUYUH IIO 06pa3uaM WK aJITOPpUTMaM,
IMIPUMCHA HU3BCCTHBIC MCTOABI IIpu PECIICHUHA CTaHAAPTHBIX

MaTEMAaTHYCCKUX 3a1a4

[IpuMeHATh npOCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCliO3HABATh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJNIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W NPHUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyalUU HA S3BIKE N€OMETPUH, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENN C WCIIOIB30BAHUEM I€OMETPHYECKUX MOHATHA U
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIIMYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatue 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 IPAMBIX, MAPALIEIBHOCTh IPSIMOM M IUIOCKOCTH. YIUIBI €
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy MpSAMbBIMU B IPOCTPAHCTBE.
[TapayuieapHOCTB IJIOCKOCTEW: NapayliebHbIe IUNIOCKOCTH, CBOMCTBA ITAPAJUICIbHBIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHbIE (UIYyphl Ha IUIOCKOCTH: TETpa’Jp,

Ky0, napaJuiesnenumnes, NoCTPOCHUEe CeUeHNn

7.3

7.4

[lepneHAUKYIIPHOCTh MOPSIMOM M IUJIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
HpOCTpaHCTBe, HpSIMI)Ie napannenLHHe 158 HepHGHI[I/IKy.]'ISIpHI)IC K IINTIOCKOCTH, HpI/ISHaK
NEePHEHANKYISIPHOCTU MPSMOM U MIIOCKOCTH, TEOPEMA O MPAMOU MEePIEHIUKYIIPHON
MJIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJl MEXAY TMPSAMOA M IUIOCKOCTHIO,
JBYIPaHHBIA yroJ, JUHEHHBI yroia AByrpaHHoro yria. llepneHaukynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKH JO TIUIOCKOCTH, PACCTOSHHUE OT MPSMOM 10
TUIOCKOCTH, TPOEKIHs (PUTYphl HA TIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJISIPHOCTH  JBYX  IUIockocte. Teopema o  Tpéx
HGpHCHI{I/IKyJI}Ian

[loHsiTHE MHOTOTpPAHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHMKA, BBIMYKJbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrospHas
npu3Ma, TPaHU W OCHOBAHMS TPU3MBI, IpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsAMOYToIbHBIA NapauIeIeINIIE T
u ero csorcrsa. [Iupamupaa: n-yrojapHas nupamuza, TpaHd U OCHOBaHUE ITHUPAMU/IBI,
OOKOBasi M TOJHAs MOBEPXHOCTh MUPAMUbI, TPABUIIbHAS M yCCUEHHAS MHPaMUJIA.
SHGMCHTBI HpI/ISMLI nu HI/IpaMI/II[I:I. HpaBI/IJ'II:HBIG MHOI‘OFpaHHI/IKI/IZ IIOHATHUC
MPaBUILHOTO MHOTOTPAaHHWKA, TMpaBWIbHAs TMpU3Ma W TpaBWIbHAs TMHPAMHJA,

npaBUIbHAS TPEYTOJIbHAS MUPaMuUa U MPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue




7.5

7.6

1.7

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

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajlIiCJICIUuIcaax, rmpaBUIbHbIX

MHOTI'OI'paHHHUKax

Brruncnenue 371€eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOM ITOBEPXHOCTU U TIIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJ]Ib
OCHOBaHHWH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMOH mpu3Msl. [1nomans 6okoBoi
NOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHJbl, TeOopeMa O IUIOLIaau

yceuénHoit nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKOM MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBasi MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckast moBepxXHOCTh, 00pa3yrolne KOHNYECKONH MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHHME W BeplInHa, oOpasylomias U OcCh,
ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUYEHHBINM KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTH

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

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaib

cepsl

6.4

N3006paxeHnue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka MUIMHIpa U KOHYca

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINW TCJIO BpalllCHUSA

6.6

[Tonste 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajieNienunena M cieactsuss u3 He€. OO0BEM IMIMHIpA,

koHyca. O0BEM 1mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIY — IUIOIIAISIMU

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




6.8

Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYyCa

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa

6.9

6.10

BexkTop Ha miockocty M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. Pas3ioxeHune BeKTOopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapauienenunena. PemieHune 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI C BEKTOpaMHU

[IpssMoyronbpHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3agaun B KOOpAWMHATax. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY MPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU PpCIICHUU I'COMCTPHUUICCKUX 3a/1av



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

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

BnageHnue merogamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHUs 3ajady;
yMeHHE (POpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpPU PEIICHUU  3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUSAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar AJIs1 ONKUCAHKS PEAIBbHBIX IPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepUpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YMCIIO, IIEJI0€ YHCIO,
CTETIeHb C IeNTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
HoKaszaTteneM, Jorapupm UHCIa, CHHYC, KOCHHYC U  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, pAIOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATYpaJIbHBIX,  LEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenh M HaHUMEHbIIee
of1ee KpaTHOe, anropuT™ EBKinia mpu pemeHnn 3agad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATH MOHATHUAMU: IIOCICAOBATCILHOCTD,




apudmernueckas rporpeccus, reoMeTpuyecKas rporpeccusi,
OeCKOHEYHO YyOBIBaroIIasi TIeoMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATHSMU: MaTpulia 2%X2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETpOM; TIPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
¢dyHKIMH, KCTpeMyM (YHKIMH, HauOOJbIllee M HAUMEHbIIIee 3HAUEHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEpBOOOpa3Hasi, ONpeAeNEHHBIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacCTHOIO U
KOMIIO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCHOJIb30BATh MPOU3BOJHYIO JJIS HCCIENOBaHMUS (PYHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKLUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COHHUAIIBHO-DKOHOMHUYCCKUX U




bu3HYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NOMOIIBI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKuus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TIpaUKH W3yYCHHBIX (DYHKIMH, BBHINOIHATH NMpPEoOpa30BaHUS
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJIECHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJbTaTOB; yYMEHHE MOJAEIUPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHATHAMU: CpEHEE apruPMeTHIeCKOoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
IrarpaMmax, rpaukax, OTpaXXarollyro CBOHCTBA PeabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEIOBAaTh COBMECTHBIC HAONIOACHHUS C TOMOIIBIO JHArpamMm

pacceuBaHys U JINHEWHOU Perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUSI M YMHOXEHHs BEpOATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyiny bepHyium, komOuHaTOpHBIE PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTUYECKOE OKUIAHHUE, IUCHEPCHs M CTaHJApPTHOE OTKJIOHEHHE
CIlydaliHOW BENMYMHBI, (QYHKIHMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPEIEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Jyis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS IJIsl PELIEeHUS 3aay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH yrol,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnes, npusMa, nupamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU NHMPaMM[bl, NPU3MBI, KOHycCa, LMINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,




KOHYcCa, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCAa U LWIMHIPA,
napajuiefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyJIMPOBATh OMPEICIICHUS U3Y4aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mno
pa3jIMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omepupoBaTh MOHATUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/a4y; HaXOJAWUTh TeOMEeTpUYEeCKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BEM) TpPHU peHIeHUW 3a7a4 U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMAZbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOpPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesienuIesa, MUpaMuibl, MPU3MBI,
IUTMHIIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MEXKIAY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METON
IJI1 pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPpYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTH4YeCKOM HayKH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kona
1 Uucna u BBIYUCTICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
15 Panmonanenbie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOICHTHI,
' OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTETeHH
15 CuHyCc, KOCMHYC M TAaHIE€HC YHCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHTE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaabHbIE JTOTapU(MBbI
HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 Lemnpie u 1poOHO-paIiOHATbHBIC YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOTapU(MHUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 QyHKUIUHU U TpaduKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMmnTorel TpadukoB ¢GyHKnmid. CBoHcTBa  (yHKIHIA,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKeCcTBaMH. J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopaunaTs! 1 BEKTOpBI




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

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eomertpus, 10-11 kmaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe ooiectBo «M3aarensctBo «lIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran PO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

bu6mmoreka IJOK
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