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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzamnmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMH OCHOBY JIJII CaMOPA3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTH 00yYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETo OOIIero
oOpa3zoBaHusl OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEeIMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOyYEHHsS] TE€OMETPUU B HAIPABICHUH JIMYHOCTHOTO
pazBuTHs oOydaromuxcs, ¢GopMupoBaHUs (YHKIMOHAJILHONM MaTeMaTH4eCcKou
IPaMOTHOCTH, U3YUYCHUS PYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKJICHUH TE€OMETPHUYECKHX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO WM HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHWUU M B MIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalIUXCs, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTtpusi siBAsieTCs OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlornyeckoe MeIIUIeHWE, (HOPMUPYEMOE TPH HM3YYCHHHM OOYyYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH M MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPKICHUMN
B XOJI¢ pCIICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh W OMPOBEPraTh
TUMOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIUaNIbHOrO ObITHS, (opma



OTPAKEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusl  JAeWcCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYAOBOM JIEATEIHHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHus y OOyYaroUIUMXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIIBHOCTHA 10 MHOTUM HAMPABICHUSM.

[leas ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE 00yueHus — o0OIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEITHOTO MPOI0JDKEHUS 00pa30BaHUS
M0 CIEUUATIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM HUCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
0Oy4Yarommxcsi CPeIHEN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopa3zoBanusi. Takum oOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBS3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyUHUThb I€OMETpUI0 OoJjiee
r1y0OKO, €ciii B JajbHEWIlEeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. lIpuopureTHbIMM 3aJayaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (QopMupoBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOMU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y M3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHHE YMEHHsS pacrlo3HaBaTh Ha YEpTEkKaX, MOJCIAX U B
peaJbHOM MUPE MHOTOTPAHHUKU U TeJia BpallleHuUs;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHuUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TIOHATHSIMU O
MHOTOTPAaHHHUKAX U TeJaX BPAIlCeHUsI U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHUE  QITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3ajady;
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJ€HUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad M 3a7ad C
MPAKTUYECKUM COJIEPKAaHUEM;



e pa3BuTHE UHTEIJICKTyallbHBIX ~ U TBOPYECKUX  CIIOCOOHOCTEM
oOyJarolmuxcs, [MO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHHUS;

e (opmupoBaHHE (YHKIIMOHATBHON I'PaMOTHOCTH, pENEeBaHTHOM
Ir€OMETPUU: yMEHUE PACIO3HaBaTh IPOSIBICHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyallUsIX M TpPHU H3YyUYEHUU IPYTHX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUuisl PELIeHUs IPAKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH IOJyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAaMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAYaJle €ro H3ydyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAasl padoTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almuxcsi B Kypce€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUICHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCS C ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOTHOTO COJICPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercs He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3yibTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHBIM 10 TrojJaM OO0y4YeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU U HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuiupsis U
yriay6usist e€, o0pa3ys MpOUYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 y4eOHbIX daca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuyielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OPSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; MNAPAIIIEIBHOCTh MPAMOW U IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napaJiyieJIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3JIp, KyO, Napayjiesienunea; IoCTPOCHHE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJ MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
[lepneHauKyIISlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 0  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCT  TUJIOCKOCTEH: MpU3HAK  MEPHEHAUKYISPHOCTH  ABYX
IockocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcrBa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs ¥ MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MpaBUJIbHAs TPEYroJibHasi MUpaMHUAA W TPaBUIBbHBIN
terpa’dap; KkyO. IlpencraBienne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbluucienne 31€eMEHTOB MHOIOTPaHHUKOB: pPEOpa, JMaroHaiv, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0béme. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOMW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300paxkeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka IMIIMHIpa U KOHYCA.

KoMOuHanun Tenm BpamieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallECHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Cedenus mwiMHApa (MapaJyiebHO MW TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha miockoctu U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTropamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUMA,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyayLIETrO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, pacCy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MaTEeMaTHUECKUX 3HAHWHA U1 PEIIeHUS 3a1a4 B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSL HAyKHM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, HTAaroB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO ACSITEIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c8oeHUe
Memo008  NO3HAHUA  OKPYHCAUie2o0  Mupa;  NpuMeHeHue  J102UYeCcKUXx,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3adadyd (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MNpodiIeMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

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

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKaAmMUGHble  Oelcmeus, 00ecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUUXCHL.

OOwmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHA C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpAaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BATh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3alMi0 COBMECTHOMU
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBI€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pPabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenole oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIBb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOM pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IpPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YNIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCUOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: NMAPAIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHHU3Y.

Pemmats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pa3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Peratp 3a1aun Ha HaXOXKIACHUE TEOMETPUICCKUX BEIMYUH MO 00pa3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPSAMONM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MIIOIIAIU MOBEPXHOCTEN MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIaraloIuX HECKOIBKO IIAroB PELICHHUs, €CIM yCIOBUS IPUMEHEHUSA
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmneprpoBaTh MOHATUSMHU: LWIMHJPUYECKAs MOBEPXHOCTh, oOpa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apPOBOU CEKTOP.

Bbruncnsate  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHUs,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHM OOJIaalo0T.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEAECHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[IpumensaTy TeoMeTpuueckue (akThl JJIsI PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

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

Pemate 3amaym Ha JI0KA3aTeILCTBO MATEMATHUECKHX OTHOLIEHUH WU
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WUJIu alirfOpUuTMaM, MpUMEHsIs
W3BECTHBIE METObI ITPH PEIIEHUHN CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIne NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBoAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh pEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAXO0XKICHUEM F€OMETPUUECCKUX BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue pasgena  [KoimyecTBo OcHoBHOE cozepkanne OCHOBHBIE BUJIBI IEATETBHOCTH
(TemnI) Kypca 4JacoB 00y4Jaronuxcs
BBeneHne B cTepeoMeTpUIo 10 OCHOBHBIE NIOHATHUS CTEPEOMETPHUU: AKTYaaIu3upoBaTh (HaKTh

TOYKa, MPsAMasi, MIOCKOCTh,
npoctpaHcTBo. [IpaBuina nzoopakenus
Ha pUCYHKaX: U300paKeHUs
TUTOCKOCTEH, MapaJiJIeIbHBIX MPSMBIX
(OTpe3KOB), CepeMHbI OTpEe3Ka.
[TonsTus: nepecekaromuecs
TJIOCKOCTH, TIEPECEKAOIIHECS TIpsiMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAMH,
U300paKeHNE MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha MPOCKITMOHHBIX
yeprekax. HadanbHbie CBeACHUS

0 KyOe 1 mupamujie, uX pa3BepTKu

u Mozenu. CedeHns MHOTOTPaHHHUKOB.
ITonsTre 00 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

¥ METOJIbI TUTAHUMETPUH,
peJieBaHTHBIEC TEME.

IMonyuaTs npeacTaBICHUS

O MPOCTPAHCTBEHHBIX

¢burypax, pazouparhb

pOCTeHIIMe MpaBuiIa U300paKeHUs
TUX QUryp.

MN300pakaTh NpsMYIO U IIIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTh MHOTOTPaHHUKH,
nupamuiy, kKyo, Ha3pIBaTh UX
DIIEMEHTHI.

JlenaTh pUCYHOK Ky0a, TUPaMU/IbL,
HaXOJIUTh OIIMOKH B HEBEPHBIX
HN300paKCHUSX.

3HAKOMHUTBLCSA C CCUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
TSl IOCTPOCHHUS CEUCHUSI METO]T
CJIeJIOB, KPATKO 3aIMMChIBATH I1ard
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MOCTPOCHUS CEUCHHUSI.
Pacno3naBaTthb BuJ cEUCHUS

Y OTHOIIIEHUH, B KOTOPBIX CEUCHHE
nenuT pedpa Ky0a, HaXOAUTh IIOIAIh
CCUCHMUSI.

Hcnoab3oBaThb nogodue

[P PELLICHNUH 33/1a4 Ha IOCTPOEHUE
CEUYECHUI.

3HAKOMHUTBCH C aAKCHOMAaTUYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMHU CTEPEOMETPUH

U CJIEACTBUSMH U3 HUX.
NimrocTpupoBaTh aKCHOMBI
pUCYHKaMU U IpUMEpaMHU

U3 OKpY’Karollei 00CTaHOBKHU

[IpsiMbI€ 1 TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuteTIbHOCTH NPSAMBIX
Y IIJIOCKOCTEN

12

B3anmHoe pacnosioxeHue npsmbIx
B [IPOCTPAHCTBE: MEPECEKAIOLIUECH,
NapajuIeNIbHbIE U CKPEILMBAIOIINECS
IpsIMBIE.

[TapannenbHOCTD MPAMBIX

Y TJIOCKOCTEU B IIPOCTPAHCTBE:
11apajuIesIbHbIC MIPSAMbBIC

B IIPOCTPAHCTBE; M1apaJUIeIbHOCTh
TpeX NPSIMBIX; NAPAIIIETLHOCTD
IIPSIMOU U TNTOCKOCTH. Y TJIBI

AKTYaJIu3upoBaTh (HaKThl K METOIBI
TJIAHUMETPHH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH aHAJIOTHH.

IlepeuncsiTb BO3MOXKHBIE CITOCOOBI
PaCIOJIOKCHUS IBYX TTPSIMBIX

B IPOCTPAHCTBE, UIUTFOCTPUPOBATH HX
Ha IpUMEpax.

JlaBaTh onpenesieHue
CKPEIIMBAIOIINXCS IPSMBIX,
bopMyIUPOBATH MPU3HAK
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C COHAIIPaBJICHHBIMHU CTOPOHAMMU; YTOJI
MEXKy OPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN:
napasuielIbHbIE TUIOCKOCTH; CBOMCTBA
NapajuieNIbHbIX MJIOCKOCTEN.
[Ipocreiimme npoCTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTU: TETPASIP, KYO,
MapajulesIeIUIe]; TOCTPOCHUE
CEYCHUI

CKPEIIUBAIOIINXCS MPSAMBIX
Y IPUMEHSTH €70 MPU PEIICHUU
3a/1ay.

Pacno3naBatse 1pu3my, Ha3bIBaTh €€
AJIEMEHTHL.

CTpoutsb ceueHUs IPU3MBbI

HA T'OTOBBIX YEPTEKAX.
IlepeyncasiTb BO3MOKHBIE CITOCOOBI
B3aHMHOI'0 PACTIOJIOKEHUS NPSIMOU
Y IUIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOJAUTH COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEATBHOMN KU3HU.
JlaBaTh onpenesieHue
MapaJuIeIbHOCTH NPSIMOMN

Y TUIOCKOCTH.

D®opMyJIHPOBATH IPU3HAK
MapaJuIeIbHOCTH MTPSMOU

Y TUIOCKOCTH, YTBEPKIACHUE O MPSIMOM
IIEPECEUYCHNUs IBYX IIJIOCKOCTEN,
MPOXOASAIIMX YEPE3 NapasieabHbIC
MpsIMBIE.

Pemars nmpaktrdeckue 3agauu

HA NIOCTPOCHUE CEYEHUH
MHOTOTPaHHUKA.

OO0BACHATH CITydyan B3aUMHOTO
PaCIOJIOKEHUS TIIIOCKOCTEN.
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/laBaTh onpeesieHre MapaJICIbHbIX
IJIOCKOCTEW; MPUBOJIUTH IPUMEPHI
U3 PEANIbHOM KU3HU U OKPYKaIOIIEeH
00CTaHOBKH, WJUTIOCTPUPYIOLIUE
MapajuIeIbHOCTh MIOCKOCTEM.
Hcnoab3oBaTh NpU3HAK
MapajuieIbHOCTH IBYX IJIOCKOCTEH,
CBONCTBA ITapaJUIEIIbHBIX INIOCKOCTEN
IIPU PEIIECHUU 3a/1a49 HA MIOCTPOEHUE.
OO0BbACHATH, YTO HA3bIBACTCS
MapAJIICITbHBIM TPOEKTUPOBAHUEM

Y KaK BBITIOTHSETCS IPOCKTUPOBAHUE
¢buryp Ha TIOCKOCTb.

MN300paxkaTh B napajuieIbHON
MPOEKLINH Pa3INYHbIC
reoMeTpUIECKHe (PUTYPHI.
MoaeaunpoBarh peajabHbIC CUTyalluU
Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh
MTOCTPOECHHBIE MOJIENIN

C UCT0JIb30BAaHUEM F€OMETPUUECKHUX
TTOHSITUH.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
Ha MOCTPOCHUE CEUCHUH TTOHSITHE
MapajuieIbHOCTH, MPU3HAKU

Y CBOICTBA MapaUIeIbHbBIX TPSMbIX
Ha [JIOCKOCTH
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[lepneHIUKYISIPHOCTD IPSIMBIX
U TUIOCKOCTEN

12

[lepneHIUKYISAPHOCTH MPSIMOM

Y TJIOCKOCTU: MEPIICHINKYIISIPHBIC
NPSAMBIE B IPOCTPAHCTBE, MPSIMbIE
napajuiesibHbIe U IEPIIEHAUKYJIISPHBIE
K IUIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTH MPSIMOU

Y IIOCKOCTH, TEOpEMA O MPSIMOU
MEPIEHIUKYIISIPHOMN TIJIOCKOCTH
[TepneHauKynsp U HAKIOHHBIE:
pacCTOsTHUE OT TOYKH J0 IIOCKOCTH,
pPacCTOSHKE OT MPSAMOU A0 TNIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.

OO0BACHATDH, KAKOW YroJ Ha3bIBACTCS
YTJIOM MEK1y NIEPECEKAIOINMUCS
MPSMBIMH, CKPEITUBAOITUMUCS
MPSIMBIMH B TIPOCTPAHCTBE.

/laBaTh onpeaeieHue
MEPIIECHIUKYJISIPHBIX TTPSMBIX

Y IIPAMOW, IEPIEHAUKYIIAPHON

K IUIOCKOCTH.

Haxoauts yriibl Mexay
CKPENIMBAIOIIUMUCS TIPSIMBIMH B KyOe
U NIpaMuUJIe.

IpuBoauTH NpUMeEPHI U3 PEATTBHON
’KU3HU U OKpYXkaroleld 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEPIEHIUKYIIPHOCTb MPSIMBIX

B IIPOCTPAHCTBE

U MEPICHANKYISIPHOCTD MPSAMO

K IUIOCKOCTH.

DopMyJaHpPOBATH NPU3HAK
MEPIEHIUKYJIIPHOCTU MPAMOU

Y TUIOCKOCTH, IIPUMEHSTH €r0 Ha
MPAKTUKE: OOBSICHATD
NEPIECHIUKYIAPHOCTb pedpa Kyda

Y INarOHaJld €ro TpaHu, KOTOpas €ro
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HE COJICPKUT, HAXOAUTH IJINHY
JMaroHaiau Kyoa.

BbI4HCIsITh BBICOTY ITPABUIIBHOM
TPEYrOJIbHON U IIPABUIIbHOMN
YETBIPEXYTOJIBHON TUPAMUJL [10
JTMHaM pedep.

Pemarsp 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTBIO
IIPSAMOU U TIIOCKOCTH,

C UCTIOJIb30BAaHUEM IIPU PELICHUU
MJIAHUMETPUUECKUX (HaKTOB

Y METOJIOB.

OOBACHATD, YTO HA3BIBAIOT
MEPIEHIUKYJISIPOM U HAKJIOHHOM

Y3 TOYKH K TJIOCKOCTH;, ITPOCKIIUEN
HAKJIOHHOUW Ha IJIOCKOCTb.
OO0BbACHATH, YTO HA3bIBACTCS
PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEXKy TapaJIETbHBIMU ITIOCKOCTSIMU;
MEXKAY NPSIMOM U MMapaJUICIIbHOMN er
IIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
HaxoauThb 3T pacCcTOsTHUS

B IIPOCTHIX CIIydasiX B KyOe,
MUPAMUJIE, IPU3ME.

MoaenupoBaTh peaibHbIE CUTyallun
Ha 3bIKE TEOMETPUU, UCCIEN0BATh
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MOCTPOCHHBIE MOJICTN
C HCTO0JIb30BAaHUEM I€OMETPUUECKHUX
MMOHSTHUH.

HNcnonb30BaTh 1py pELICHUH 3a/1a4
Ha MOCTPOCHUE CEUCHUH TEOpEMY
[Tudaropa, cBoicTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

Y TIIbl MEXY NPSIMBIMU
Y TIJIOCKOCTSIMU

10

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY
MIPSIMOU U TJIOCKOCTBIO; IBYTPaHHBIN
YTOJI, JUHENHBIN YIOJI IByTPAaHHOTO
yria.

[leprieHIMKYISAPHOCTH TUIOCKOCTEN:
IPU3HAK NEPIIEHIUKYJISIPHOCTH ABYX
IockocTen. Teopema o Tpex
NEPIIEHIUKYIIIpax

AKTYaIu3upoBaTh (HaKThl 1 METO/IbI
IJIJAHUMETPUM, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

JlaBaThb onpeaejieHue yria Mexay
MIPSMOM U TIIOCKOCTBIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApax U 0OpaTHYIO K HEMl.
Haxoautsb yron Mexay npsimMoun

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
PAcCTOSIHUE OT TOYKHU 0 NPSIMOM

Ha IUNIOCKOCTH, UCTIOJIBb3Ys TEOPEMY

O TpeX NEPNEHIUKYJIIAPaAX.
IIpoBoauTh Ha yepTeKe
MIEPIICHIUKYJIAP: U3 TOUKU

Ha IPSIMYI0; U3 TOYKH Ha INIOCKOCTb.
JaBaTh onpenesieHue ABYyrpaHHOTO
yIJIa U €T0 JJIEMEHTOB.

O0BsACHATH PABEHCTBO BCEX
JIMHEWHBIX YIJIOB IBYTPAHHOTO yTJIA.
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HaxoauTh Ha yepTeKe ABYTPaHHBIN
YTOJI ipu pedpe MUPaMUibl, IPU3MBI,
napajuieienuneaa.

JlaBaTh onpeaeseHue yriia MEXIy
TJTIOCKOCTSIMM.

/laBaTh onpeneseHue

1 GopMyJIHPOBATH MPU3HAK
B3aUMHO MEPIEHAUKYIISIPHBIX
IIJIOCKOCTEM.

Haxoautsb yribel MEXAY MIIOCKOCTSIMHA
B KyOe U mupamue.

HUcnonb30BaTh py pelICHUH 33024
OCHOBHBIE TEOPEMBI U METOJIbI
TJTAHUMETPHH.

MopaeaupoBarh peajabHbIe CUTYalluU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJAEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
TIOHSITUI.

HUcnonb30BaTh py pelICHUH 3a1a4
Ha MOCTPOCHUE CEUCHUH
COOTHOUIEHHUSI B MPSMOYTOJIbHOM
TPEYTOJIbHUKE

MHOrorpaHHuKH

11

[TonATHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI MHOTOTPAHHUKA,
BBINYKJIbIE U HEBBIITYKJIbIE

AKTYaJIu3upoBaTh (HaKThl 1 METOJIbI
MJIAaHUMETPUH, PEIeBAaHTHBIE TEME,
NMPOBOANTH AHAJIOTHH.
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MHOTOTPaHHUKU; pa3BepTKa
MHOTOTPaHHUKA.

[Ipu3ma: n-yrospHas pu3ma; rpaHu
Y OCHOBAHUSI PU3MBI; IIpsIMast

Y HaKJIOHHAs! IPU3MbI; OOKOBasI

Y MOJIHASI TOBEPXHOCTH MPU3MBI.
[Tapamtenenurnen, npsIMOyTroJIbHbIN
MapajulesIenUIe] U €ro CBOMCTBA.
[Iupamupa: n-yrojibHasi nMpaMua,
IrpaHu U OCHOBaHUE MUPAMHUIBL;
OOKOBas M MOJHAsl TOBEPXHOCTh
MUPaMUJIbL; IPABUJIbHAS U YCEUECHHAS
nupamuja.

DJIEMEHTBI PU3MbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MPABUIHLHOTO
MHOT'OTPaHHUKA; MPaBUIbHAS TPU3Ma
U MpaBWIbHAs MUPaMUIA; MPaBUIbHAS
TpeyrojbHas Mupamuaa

Y MPAaBWIBHBIN TETpadaAp; KyO.
[IpencraBienue o0 npaBUIBHBIX
MHOTOTPaHHHUKAX: OKTa’ap, J0AeKadAp
Y UKOCAIP.

CummMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOYKH,
MPSIMOU, MIIOCKOCTU. DIIEMEHTHI

JdaBaThb onpenesienue
MapaJIeICUIe/a, PACIO3HABATD €r0
BHUJbI U U3y4aTh CBOKCTBA.

JlaBaTh ornpejiereHue MUupaMu/ibl,
pacno3HaBaTh BHUJIbI TUPAMU/I,
(hopmysupoBaTh CBOICTBaA pedep,
IpaHel U BbICOTHI ITPABUILHOU
MAPaAMU/IBI.

Haxoauthb miomanb IMoIHON

1 OOKOBOM MOBEPXHOCTU MUPAMHUIBI.
JlaBaTh onpeaejgeHue yCEUEHHOU
MMUPAMU/IBI, HA3bIBATH €€ JJIEMEHTHI.
D®opMyJIHPOBATH TEOPEMY

O TJIOIIA I OOKOBOM MOBEPXHOCTH
IIPAaBWJIBHOW YCEUYEHHOW TUPaMU/IbI.
Pemiathb 3a1a4mn Ha BBIUKCIIEHNUE,
CBSI3aHHBIE C MUPAMHJIAMH, a TAKKE
3a71a4M HA IOCTPOCHUE CEUCHUH.
JlaBaTh onpenejeHue Ipu3Msl,
pacno3HaBaThb BUbI IPU3M,
U300pakaTh IPU3MBI HA YEPTEXKE.
Haxoauthb miomaas moJaIHON WIIN
OOKOBOIi TOBEPXHOCTHU TIPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JUTs yncia pedep, rpaHeit u BepIivH
MHOT'OTPaHHUKA.
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CHUMMETPHUH B IUPAMUIAX,
MapaJuIeIICUIIE1aX, PABUIIbHBIX
MHOTOTPaHHUKAX.

Brraucienue 3J1eMEHTOB
MHOTOTPaHHUKOB: pedpa, AuaroHaliu,
yrael. [nomaas 60KoBO#M MOBEPXHOCTH
Y TIOJIHOM TTOBEPXHOCTH MPSIMOU
MPU3MBI, ILTOIIA/Ib OCHOBaHUH, TEOpEMA
0 OOKOBOI OBEPXHOCTH MPSAMOKN
npusmbl. [Inomaas 60koBoOi
MTOBEPXHOCTH U MOBEPXHOCTHU
MPaBUJILHOM MUPAMU/JIbI, TEOpEMA

0 TIOIA I OOKOBOM MOBEPXHOCTH
YCEYEHHOU NTUPaMUIbI

N3y4yath BUIBI TPAaBUIIBHBIX
MHOT'OTPaHHHUKOB, NX HA3BAHUS

Y KOJIMYECTBO IPAHEM.

M3yyaTrb cuMMETpHIO
MHOI'OTPaHHUKOB.

OO0BbACHATDH, KAKUE TOUKU
Ha3bIBAIOTCS] CHAMMETPUYHBIMU
OTHOCHUTENBHO JAHHOM TOYKH, IPSIMOM
WJIY TIJIOCKOCTH, YTO HA3BIBAIOT
LIEHTPOM, OCBIO WJIU IIJIOCKOCTHIO
CUMMETPUU QUTYPBHI.

IIpuBoauTH NpUMeEPHI
CUMMETPUYHBIX (DUTYP B apXUTEKTYPE,
TEXHHUKE, IPUPOJIE.

MoaenupoBaTh peajbHbIE CUTyaluu
Ha A3bIKE TEOMETPUU, UCCIEA0BATH
ITOCTPOEHHBIE MOJIENIN

C CITOJIb30BAHNEM T€OMETPUUECKUX
MOHSITHUI, UCTIOTB30BaTh MO001E
MHOT'OTPaHHUKOB

OO6beMbl MHOTOTPAaHHUKOB

IToaste 06 00bremMe. O0BEM
TUPaMUIBI, TIPA3MBI

AKTYaJIu3upoBaTh (HaKThl 1 METO/IbI
IJITAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00BEMBI T, MPOBO/Is1 AaHATIOTHIO

C U3MEPEHUEM IUIOIIAIECH
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MHOT'OYT'OJIbHUKOB.
D®opMyIMPOBATHh OCHOBHbBIE
CBOMCTBa 00BEMOB.

N3y4yarb, BBIBOAUTH (POPMYJIBI
o0BbemMa MpSMOYTOJIBHOTO
napajuieienuneaa, Npu3Msl

Y IUPAMM/IBI.

BbruncasaTs 00beM NPU3MBI

Y IUpaMUIbl IO UX AJIEMEHTaM.
IIpumeHATH 00BEM 11 PELLICHHUS
CTEPEOMETPUYECKHUX 3a7a4

Y JUUIS1 HAXOKJICHUSI TEOMETPUYECKUX
BEJIMYHH.

MopaeaupoBarh peajabHbIe CUTyalluu
Ha SI3bIKE T€OMETPHH, HCCIAEA0BATH
MOCTPOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MTOHATHI

[ToBTOpEHME: CeueHusl,
PACCTOSIHUSI U YTJIbI

[TocTpoeHue ceueHuni

B MHOTOTPaHHHMKE.

Brruncnenue paccTosHUM: MEXKIY
JNBYMs TOYKaMH, OT TOUKH JI0 PSMOW,
OT TOYKH JI0 INIOCKOCTH; MEXKIY
CKPEILHBAOIIAMUCS ITPSIMBIMH.
Brrunciienue yrioB: MexIy

CTpouthb ceueHre MHOTOTPaHHUKA
METOJIOM CJIE/IOB.

JlaBaTh onpe/ejieHne PacCTOSTHUS
Mexay purypamu.

HaxoauTthb paccTosiHuE MEXITY
napajyuieIbHBIMU INTIOCKOCTSAMH,
MEXy MIIOCKOCTBIO U MapaJlIeIbHON
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CKPEIIHBAIOIIAMUCS IPAMBIMH,
MEK1y IPSAMOM U IIJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXY
IUIOCKOCTSIMU

€l IIPSAMOM, MEXKITY
CKPEIIMBAIOIIAMUCS IIPSIMBIMH.
CTpouTsb TUHEHHBIN YTOJ
JIBYTPaHHOTO yTJIa HAa YEPTEKE
MHOT'OTPAaHHHMKA U HAXOAUTH €TO
BEIINYUHY.

Haxoauthb yribel MEXAy IIIOCKOCTSIMHU
B MHOT'OTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68
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11 KJIACC

HaumenoBanue paznena  |[KonudectBo OcHOBHOE coziep>KaHne OcCHOBHBIE BUJIBI IEATEITBHOCTH
(TemnbI) Kypca 4JacoB o0y4Jaronuxcs
Tena BpareHus 12 Cdepa u map: neHTp, paauyc, AKTYaJaIu3upoBaTh (HaKThl U METObI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. BzanMHoe pacrionoxxeHue
cdepsl U MII0CKOCTH; KacaTeabHas
IUIOCKOCTH K cepe; IIIoIIa b
chepsol. U300paxkenue chepsl, mapa
Ha Tuiockoctu. CeyeHus mapa

TJIAHUMETPHH, PEIICBAHTHBIC TEME,
NMPOBOAUTDH AHAIOTHH.

JlaBaThb onpeneaenusi cepsl U mapa,
UX IIEHTpA, paanyca, ThaMeTpa.
Omnpeneasits chepy kak Gurypy
BpaICHUST OKPY>KHOCTH.
HccaenoBathb B3aiMHOE
pacrosoxxeHue chepbl U MI0CKOCTH,
IBYX chep, HITICTPHPOBATH TO
Ha YepTekKax U PUCYHKaX.
@opMyaIHPOBATH OIPE/ICIICHUE
KacaTeIbHOM IJIOCKOCTH K cdepe,
CBOWCTBO M MPU3HAK KaCATEIbHOU
TJIOCKOCTH.

3HAKOMHUTBCS C T€0/IC3UNICCKUMU
JUHUSIMU Ha cepe

[{wmHapUYecKas MOBEPXHOCTb,
oOpa3yroiye MUINHAPUIECKON
TIOBEPXHOCTH, OCh IWIMHAPUIECKON
noBepxHOCTH. [lumuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,

OO0BACHATDH, YTO HA3LIBAIOT
IWJIMHIPOM, Ha3bIBaTh €0 3JIEMEHTHI.
N3y4ath, 00bICHATDH, KaK OJTYYUTh
HWIMHAP MYTEM BpalllCHUS
MPSMOYTOJIbHHKA.
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o0pa3syromias U 0Ch; IJIOMIAb
OOKOBOI1 U TTOJTHOM TOBEPXHOCTH.
N300pakeHne muanuHapa

Ha IJIOCKOCTU. Pa3zBepTka nuauHapa.

Ceuenus nunuHapa
(TUTOCKOCTHIO, MapajuIeIbHON
WIN NEPIEHIUKYISIPHON OCcH
HUAJTUHAPA)

BbIBOAMTH, HCIOJIB30BATH (POPMYJIBI
JUIS BBIYMCJICHHS TUIOMAa A OOKOBOM
MMOBEPXHOCTHU LWJIHHAPA.

N3yuarth, pacno3HaBaTh pa3BepTKy
UWJIAH]IPA.

N300pakaTh HWIMHID U €70 CEUCHUS
TUIOCKOCTBIO, TPOXOJAIICH YepE3 €T0
OCb, MAPAJIICITBHON WU
MEePICHIUKYJISIPHOMN OCH.

HaxoauThb miomamy 3TUX CEYCHUI.
MoaeaunpoBarh peajabHbIC CUTyallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MMOHSITHH

Konunueckas noBepxHOCTb,
o0pa3yroIue KOHHIEeCKOM
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOM NTOBEPXHOCTH.
Konyc: ocHOBaHue 1 BeplnHa,
o0Opasyrolias U oCh; IJIOMIadb
OOKOBOI ¥ TIOJTHOHM IMTOBEPXHOCTH.
VY ceueHHslil KOHYC: 0Opa3yroume
U BBICOTA; OCHOBAHUS U OOKOBas
MOBEPXHOCTb.

N300pakeHne KoHyca Ha IJIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3LIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3yyarh, 00bACHATH, KaK MOJTYYUTh
KOHYC ITyTEM BpaIllCHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
M300paxaTh KOHYC U €r0 CEYEHUs
MIJIOCKOCTBIO, TPOXO/IAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, IEPIEHIUKYIISIPHON
K OCH.

N3yuatsh, pacno3HaBaTh pa3BePTKy
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PasBepTka koHyca.

Ceuenust KoHyca (MIOCKOCTHIO,
napauIeIbHOW OCHOBAHUIO,

Y TUTOCKOCTBI0, TPOXOISIICH
4yepes3 BEPIIUHY)

KOHYCa.

BbIBOAUTH, HCIOJIB30BATH (POPMYITBI
JUUIS. BRIYHMICJICHHUS TUIOIIaAN OOKOBOM
MMOBEPXHOCTH KOHYCA.

HaxoauThb 1miomaay cedeHu,
MPOXOSIIMX YepPE3 BEPUIMHY KOHYCa
WJIY TIEPIEHIUKYIISIPHBIX €r0 OCH.
OO0BsICHATH, KAKOE TEJI0 HA3hIBACTCS
YCE€UECHHBIM KOHYCOM.

N3yuaTthb, 00bACHATH, KaK €T0
MOJIYYUTh ITyTEM BpallCHUS
MIPSAMOYTOJIBHOW TPAIICLIHH.
BoIBoAMTH, NPUMEHATH POPMYITY
JUUTS BRIYMCJICHUS TIJI0Ia I OOKOBOM
MMOBEPXHOCTH YCEUEHHOTO KOHYCa

KoMOuHarms Te BpareHus

Y MHOTOTPaHHUKOB. MHOTOIpaHHUK,
OMMMCAaHHBINA OKOJIO chepsl; chepa,
BITMCAHHAs! B MHOTOTPAHHUK HJIH

B TEJIO BpaIllCHUS

AKTYaIu3upoBaTh (HaKThl U METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

Pemarb crepeoMerpruyeckue 3a1aun,
CBSI3aHHBIC C TE€JIAMH BpPAILICHUS,
IMOCTPOCHUEM CEYEHHU TEJI BpalllCHHUS,
C KOMOMHAIUSIMU TEJ BpalllEHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XCHUE
r€OMETPUYECKUX BEJIMYHH.
Hcnogb3oBaTh Npy pelICHUN
CTEPEOMETPUYECKHX 3a7a4
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IJIAaHUMETpUYECKre (paKThl 1 METOIbI
3aJIa4M Ha BBIYHCIICHHUE

U J0Ka3aTeIbCTBO.

MoaeanpoBarb peajabHbIC CUTyalluH
Ha SI3bIKE TEOMETPUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJEIN

C MCTOJIb30BaHUEM F€OMETPUUECKUX
MOHSATUN

OO0OBeMBI TEN

[Tonsitue 06 06beMe. OCHOBHBIC
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYCA.
O06bem mapa u miomab cpepsl

AKTYaJaIu3upPoBaTh (HaKThl U METObI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

BoIBOAMTSH, HCIIOJIB30BATH
(dbopMyIibl 00BEMOB: TPU3MBI,
HWJIMHIpA, TUPaMU/Ibl, KOHYCa;
YCEYEHHOM IMPAMUBI U YCEYEHHOTO
KOHYCa.

Pemiates crepeomerpuyeckue
3a/1a41, CBA3aHHBIE C BBIYMCICHUEM
00BEMOB.

DopMyJIHPOBATH ONIPEACIICHUE
11aPOBOT0 CETMEHTA, IIapOBOTO CII0,
IaPOBOT'0 CEKTOPA.

I[MpumensaTs GopMyIibl

JUTSL HAXOXKIEHUSI 00bEMOB

LIaPOBOI'0 CETMEHTA, IIIAPOBOTO
CEKTOpa
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[Tono0OHbIE TeNla B MPOCTPAHCTBE.
CooTHOIIEHUS MEXKIY TIIOMA MU
IOBEPXHOCTEH, 00BeMaMu TOJJOOHBIX
TeI

Pemarts crepeoMeTpruuecKkue 3aauu,
CBsI3aHHBIE C 00BEMOM IIapa

U TUIOLIAABIO Cephl.
MoaenupoBaTh peajibHbIE CUTYaIIUU
Ha A3bIKE€ TEOMETPUH, UCCIEA0BATh
MTOCTPOECHHBIE MOJIENIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

AKTYaJIu3upoBaTh PaKkThl 1 METOJIbI
IJITAHUMETPHH, PEIIEBAHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

Pemartsb crepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIEC C COOTHOIIEHHNEM 00bEMOB
Y TTIOBEPXHOCTEHN MOJAOOHBIX TeJ

B IIPOCTPAHCTBE.

MoaeaunpoBarb peajabHbIC CUTyalluU
Ha A3bIKE€ TEOMETPUU, UCCIEA0BATh
MOCTPOCHHBIE MOJIECIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTUI

BeKTopbl 1 KOOpIMHATHI
B IPOCTPAHCTBE

10

BekTop Ha mmockoctu

u B ipoctpancTBe. CloxkeHne

Y BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha 4nciio. Paznoxenue
BEKTOpA MO TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuio

AKTYaJau3upoBaTh PaKThl 1 METOIbI
IJJAHUMETPHH, PEIIEBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.
OnepupoBarb NOHATHEM BEKTOD

B IIPOCTPAHCTBE.

D®opMyJIHPOBATH IPABUIIO
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napajuieienuneaa.
Pemenue 3aga4, CBSI3aHHBIX

C IPUMEHEHUEM IIPABUJII AEUCTBUI

C BEKTOPAMH.

[IpssmoyroJibHas cucTeMa KOOpAUHAT
B npocTtpaHcTBe. KoopauHatel
BekTopa. [Ipocreimue 3anaun

B KOOpAMHATaX. Y TOJI MEXIY
BekTOpamu. CKanspHOe
IIPOU3BEICHUE BEKTOPOB.
Brrunciienre yrioB Mexay OpsiMbIMU
U TJTOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUH T€OMETPUUYECKUX 3a]1a4

napajuleNIenuneaa Ipy CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
Omepanuu.

JlaBaThb onpeneneHne npsMoyroabHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uTh KOOpAMHATHI BEKTOPA
4yepe3 KOOPAUHATHI €r0 KOHIIOB.
BoIBOAMTE, HCI0/IB30BATH (POPMYJLY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKITY
TOYKAMM.

BripaxkaTrh CKUISIPHOE POU3BEICHUE
BEKTOPOB Y€pe3 UX KOOPJANHATHI,
BBIYUCIISITH YTOJl MEXKY ABYMS
BEKTOpPAMH, ABYMSI IPSIMBIMHU.
Haxoaurtsb yroy Mexmay npsiMon

Y TJIOCKOCTBIO, YIOJI MEKLY IBYMSI
TJIOCKOCTSIMU aHAJIUTUYECKUMU
METOAAMHU.

BuIBOAMTE, HCII0JIB30BATH (popMy.1y
PacCTOSHUS OT TOYKHU JO ITIOCKOCTH

[ToBTOpEeHue, 06001ICHNE
W cUCTeMaTHu3alys 3HaHUH

OcHoBHBIE (DUTYPHI, (haKTHI, TEOPEMBI
Kypca IUIaHUMETPUU. 3aJa4uu
MJIAHUMETPHUH U METOBI UX

Pemars npocreimme 3agadn
Ha HaxO0XJICHUE JJIMH U yTJI0B
B T€OMETPUUYECKUX (PUTypax,

33



pEIICHUS.

OcHoBHbIE (DUTYPBI, (PAKTHI, TEOPEMBI
Kypca cTepeoMeTpHH. 3aadn
CTEpPEOMETPUU U METO/IbI UX PEIICHUS

nmpuMeHsTh Teopemy [Iudaropa,
TEOPEMBI CHHYCOB U KOCUHYCOB.
HaxoauTth 1u1o11aib MHOTOyTOJIbHUKA,
Kpyra.

Pacno3HaBath o 00HbIE PUTYPHI,
HaXOAUTh OTHOLIEHUS JITMH

U IUIOIIAAcH.

Hcnoab3oBaTh npy penicHun
CTEPEOMETPUIECKHUX 3a/1a4

(akThl 1 METO/IBI MTTAHUMETPUHU

OBILEE KOJIMYECTBO
YACOBIIO
[TPOITPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne HanmenoBanue pa3jiesioB U TeM JuiekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
2 P pocth . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienbHOCTh MPSAMBIX U TJIOCKOCTEH
[leprieHAUKYIAPHOCTD MPSMBIX U
3 PHICHA Uy p p 12 https://m.edsoo.ru/V6I1APUCD
MJIOCKOCTEH
4 Yl MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.eds0o.ru/R3SMETBTQ
5 MHoOrorpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME
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11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Beero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.rt/HYOWQLSKQ
OOBEMEI TeT 5 1 https://m.eds0o.ru/B9ORVIYC9
B
CHTOPBI M KOOIUIHATEL B 10 1 https://m.eds00.ru/4NCLA4GOMF
IIPOCTPAHCTBE
[ToBTOpeHue, 06001EeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMATHU3AIHS 3HAHWUI
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSITHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTh, POCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300paKeHHUsI
IIJIOCKOCTEM, IapajuIeIbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIINECS
psiMasi U IJIOCKOCTh

ITonsTud: nepecekaromumecs
IIJIOCKOCTH, IIEpECeKarouecs
npsiMasi ¥ IIOCKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOSKIIMOHHBIX
yepTexax

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoTshI

IIpakTHyeckue
padoThI

Jlara

H3yYCHUA

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VJYCGK

https://m.edso0o.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBeieHus o Ky0e u
MAPAMUJIE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOI'PAHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MAPaMUJE, UX Pa3BEPTKU U
mozenu. Ceuenus
MHOTOI'PAHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5
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ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHHUH CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMETPUU U
CJIICACTBHUA U3 HUX

ITouarue 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

https://m.edsoo.ru/YPKSSMLJL

10

11

12

13

IToHsTHE 00 AKCHOMATHYECKOM
MMOCTPOCHUU CTCPCOMCTPUU:
AKCHOMBI CTCPCOMECTPHUU U
CJIICACTBHUA U3 HUX

BzaumHoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroluecs, napauieiabHble
N CKPCHIMBAIOIINECA MMPAMBIC

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
napajuleJbHbIE MPsIMbIE B
IIPOCTPAHCTBE; NapAJIIEIBbHOCTD
TPEX ONPSIMBIX

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
[TapayneabHOCTB NPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/ITUTW8KR50Q

https://m.edsoo.ru/CSO9VLQLH6

https://m.edsoo.ru/PO5J6D23U

14

15

VYTIIBI ¢ COHANpaBIEHHBIMU
CTOPOHAMHU

VYros Mexay nNpsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/LLJAVHVBW

https://m.edsoo.ru/KGJIMS8OEUK
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VYros Mexay NpsMbIMU B

16 https://m.edsoo.ru/24LVWHI9V8
MIPOCTPAHCTBE

17 [apainensHOCTL II0CKOCTEH: https://m.edsoo.ru/BUSTQIHZT
napauIebHbIC MIIOCKOCTH

18 Croiicrsa HapAILICTILHBIX https://m.edsoo.ru/OKQQK2ABA
IJIOCKOCTEM
[Ipocreiinve npocTpaHCTBEHHbBIE

19 (GUTypHI Ha MJIOCKOCTHU: TETPAIP, https://m.edsoo.ru/MRT13XP79
KyO, ImapasuIeseIuIe,

20 [Toctpoenue ceueHuit https://m.edsoo.ru/DI3AX05J8

21 IToctpoenue ceuenuit https://m.edsoo.ru/20GC3ZPI9P
KonTtponpsHas pabora o Teme

22 Hpsnere 1t rwockoctit 5 https://m.edsoo.ru/BI4OSQIEB
npoctpancTse. [lapamiensHOCTh
MPSAMBIX U IIOCKOCTEH"
[leprieH IUKYISAPHOCTD MPSMOM U

23 MJIOCKOCTH: TIEPIICHIUKYJISPHBIC https://m.edsoo.ru/RN45YBOSR
MpsIMbIE B IPOCTPAHCTBE

24 HpsMbIe napaneibHpie 1 https://m.edsoo.ru/32MXRZDDL
MEPIICHIUKYIISIPHBIC K TIIOCKOCTH

25 Hpaeie napauiensibie https://m.eds0o.ru/JPUOTOI3N
MEPIEeHIUKYISIPHBIE K MIIOCKOCTH

26 HpmH?K HEPIICHANKYIAPHOCTH https://m.edsoo.ru/DC41W6K 14
MPSIMOH U TIIOCKOCTH

27 HpHSH?K MEPIICHANKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
MPSIMON U TUTOCKOCTH

28 Teopewma o psmoit https://m_edsoo.ru/YOIQSMOHI
MEPIEeHIUKYISPHON TIIOCKOCTH

29 Teopema o HpHMOH\, https://m.edsoo.ru/§ IRSKUSRJ
MEPIICHIUKYIIIPHON TIIIOCKOCTH

30 Teopema o mpamoit https://m.edsoo.ru/HFKNPKZ7T

HCpHCHI{HKy.]IﬂpHOﬁ IIJIOCKOCTH

39



31

[IepnieHauKyIsp U HAKJIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IJIOCKOCTH, PAaCCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

https://m.edso0o0.ru/638GKWY7V

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

[IepnieHauKyIsp U HAKIIOHHBIE!

pacCToAHUC OT TOUYKH 10
IJIOCKOCTH, PAaCCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

34

35

HepHeHI[I/IKYHHp K HAKJIOHHBIC:

paccrosiHue OT TOYKH 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

VYrisl B IPOCTPAHCTBE: Yol
MEXY NPSIMOM U IIJIOCKOCTBIO

https://m.edsoo.ru/6P5BVV34R

https://m.edsoo.ru/PSFIXUAII

36

JByrpaHHBIN yroJ, TMHEHHBIN
yroJ ABYTPaHHOIO YIJia

https://m.edsoo.ru/6R4A0EOMD

37

38

JIByrpaHHBIN yroJi, TMHEHHBIN
yroJI ABYTPAHHOI'O yIia
[IeprieHAUKYIAPHOCTH
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYJIIPHOCTH ABYX
IJIOCKOCTER

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSM9NH

39

40

[lepneHIUKYISIpHOCTD
IIJIOCKOCTEN: MpHU3HAK
NEPIEHUKYIPHOCTH ABYX
IIJIOCKOCTEMN
[lepnenAUKYISIPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEePIEHIUKYISIPHOCTH ABYX

https://m.edsoo.ru/DY2AF84T?2

https://m.edsoo.ru/TS8OAINH?2
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41

IJIOCKOCTEN

Teopema o Tpéx
MEPIIeHIUKYIIsIpax

https://m.edsoo.ru/OWSLZ1RVZ

42

43

Teopema o Tpéx
NepPHEHANKYIISIpax
Teopema o Tpéx
MEePIIeHIUKYIIspax

https://m.edsoo.ru/OP44KE54N

https://m.edsoo.ru/OWGE1WDV3

44

45

KonrtponbHas pabora no remam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
mockocteil" u "Yriael Mexy
IPSIMBIMU U TIOCKOCTSIMH"

[TonsiTE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHHKA, BHITYKJIBIE U
HEBBITTYKJIbIE MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPAHHUKA

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/LSFTEZ80QX

46

[Ipu3ma: n-yroipHas Npu3Ma;
TpaHu U OCHOBAHHS NIPU3MBEI,
npsiMasi 1 HaKJIOHHAs! IPU3MBbL;
OO0KOBas 1 MOJIHAs TOBEPXHOCTh
PU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
napaJuleJeues U ero CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

49

[Tupamupa: n-yrosupHas
NpaMua, PaHud U OCHOBAHHE
nUpaMu/ibl; 00KOBask U MOJTHAs
MTOBEPXHOCTh NMTUPaAMU/IBL;
IIPaBWJIbHASA U yCEUEHHAS
nupamua

IIpaBrUIBHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIILHOTO
MHOT'OI'PAHHUKA; TPABUJIbHAS

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGFZTWE
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npu3Ma ¥ MpaBUIbHAS MUPAMHUJIA;
NpaBUJIbHAS TPEYroJIbHAS
MUpaMHJIa ¥ TPABUITHHBIN
TeTpa’ap; Kyo

50

[IpencraBnenre o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTa3p,
JOJICKAdAP U UKOCAIIP.

https://m.edsoo.ru/06SHO2IDD

51

52

53

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
MPSMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B NMUPaAMUIAX,
napajuiejenumneax, MNpaBUiIbHbBIX
MHOTOI'PAaHHHUKAX

Briuucienue 2i1eMeHTOB
MHOTOT'PAaHHHUKOB: pEOpa,
JIAArOHaJu, yIiibl

[Tnomans 6OKOBOI MOBEPXHOCTH
Y TOJTHOM MOBEPXHOCTHU MPSMOU
IPU3MBI, TUIOIIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTHU
IPSAMOM TIPU3MBI

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

https://m.edsoo.ru/SQY9XSIL6

54

[Tnomans 60KOBOM OBEPXHOCTH
Y TTIOBEPXHOCTHU MIPaBUIILHOM
NUpaMUbl, TEOpPEMA O TUIOLIATN
OOKOBOI TOBEPXHOCTHU
YCEYEHHOU MUPaMUIbI

https://m.edsoo.ru/R22FHBG60

55

56
57
58
59

KonTtponbHas pabora o Teme
"MHororpaHHukn"

[TonsTHE 06 00BEME
O0bEM UpaMu/Ibl
O06bEM UpaMuIbl
O0BEM TUpaMHUIBI

| p—

https://m.edsoo.ru/VHYNJOMQD

https://m.edsoo.rt/GM1LC394G
https://m.edsoo.ru/B307PSWTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
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60
61
62
63

64

O06BEM nupamMuIb1
O06BEM pu3MBbI
O06BEM pu3MBbI
O06BEM pu3MBbI

KonTtponbHast pabora o Teme
"OO0BEMBI MHOTOTPAHHUKOB"

[SR [ O [ S —

https://m.edsoo.ru/OHRFO2L.CT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT

https://m.edsoo.ru/23S50I80N

65

[ToBTopenue, 06001IEeHNE
CHCTeMaTH3alus 3HaHUH.
IToctpoenue ceuenuii B
MHOTOTpaHHHKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpEeHME, 0000IIEHNE
cUCTEeMAaTH3aIHs 3HaHWM.
Boruncnenue pacCTOSHUIA: MEXKIY
JIBYMsI TOYKaMH, OT TOYKH JIO
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSMBIMHU

https://m.edsoo.ru/HKP6I3JUC

67

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpenue, o6o0IIeHNE
cUCTEeMaTu3alus 3HaHUM.
Boraucnenue yrios: Mexay
CKPEIINBAIOIIUMHUCS TPSIMBIMH,
MEXY IPSIMOH U TIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4yeHus

JJIeKTPOHHBbIE HU(PPOBBHIE
o0pa3oBaTe/ibHbIE PECYPChI

Cdepa u map: ueHTp, paauyc,
qUaMeTp; IUIOIIA/lb
MMOBEPXHOCTHU Chepbl

https://m.edsoo.ru/TW8Z59CHJ

Bzaumnoe pacnonoxeHue
cdepbl ¥ IITOCKOCTH;
KacarteybHasl IIIOCKOCTh K
cdepe; miomans cheps
N3o6paxenue chepsl, mapa Ha
wiockoctu. CeueHusl mapa

https://m.edsoo.ru/YCMWC4M3I

https://m.eds00.ru/QDCF8UGXE

[yt apruvecKkas mOBEepXHOCTb,
o0pa3yroIIne UIHHIPHIECKON
MOBEPXHOCTH, OCh

IIHJIHHI[pH‘IeCKOfI ITOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u
0Cb; IJI0II1a1b OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

N3o0paxenue muimHapa Ha
miockocTy. Pazséprka
nunuHapa. CedeHus MuIMHIpa
(TTOCKOCTHI0, TTapalIeNbHOM
WJTU TIEPTICHAUKYIISIPHON OCH
[UIAH]IPA)

https://m.edsoo.ru/8516BBEQO7

https://m.edsoo0.ru/W0JR979V9

https://m.eds0o0.ru/OYMSPW10Z

KoHnyeckas noBepXHOCTB,
oOpa3zyromne KOHHIeCKOU
MIOBEPXHOCTHU, OCh U BEPIINHA
KOHHMYECKOU IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R
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Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias ¥ oCh; IJIOLIA/lb
OOKOBOH U MOJTHOU
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

10

VY ceu€HHbIN KOHYC:
o0pa3yroline 1 BbICOTA;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTh

N300pakeHne KoHyca Ha
IIocKocTH. Pa3BépTka konyca.
Ceuenust koHyca (IIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U
IJIOCKOCTBI0, MTPOXOIAIIECH
4yepes BEePIIHUHY)

https://m.edsoo.ru/SOVNITU20

https://m.edsoo.ru/OPVOCKUYU

11

12

13

KomOunanus ten BpamieHus u
MHOT'OTPaHHUKOB

MHOrorpaHHuK, ONUCaHHbIN
okoJ1o chepsl; chepa,
BIIMCAaHHAsI B MHOTOTPAHHHK WA
B TEJIO BPAICHUS

ITonsarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYYISTLP

https://m.edsoo.ru/4CENHGLOZ

14

O0BEM LUIAMHIpPA, KOHYCA

https://m.edsoo.ru/W8TGNS5Z99

15

O06BEM mapa u riomazab chepbt

https://m.edsoo.ru/G7TAYCMOTT

16

[Tono6HbIe TENa B
npoctpancTBe. COOTHOIICHUS
MEX1y TUIOIAIMHU
MMOBEPXHOCTEH, 00bEMaAMH
MOOOHBIX TET

https://m.edsoo.ru/4NO4FYUUX

17

KonTponbHas paboTa mo Temam
"Tena Bpamenus" u "OO0beMbI

TEII

https://m.edsoo.ru/KCOMHJSWW
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18

Bekrtop Ha mmockocty U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19
20

21

22

23

CrnoxeHue 1 BbIUNTaHHUE
BEKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

Pasnosxenue BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuio nmapasuienenumena

Pemenne 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM ITPaBUJI JEHCTBUI
C BEKTOpamMu
KoopaunatHo-BeKTOpHBIN
METO/I PU PEIICHUHN
reOMEeTPUUYECKUX 3a7a4

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPUS5

https://m.edsoo.ru/BBII39Z77U

24

[IpsmoyronbHas cucrema
KOOPJMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3aga4yu B
KOOPJIMHATAX

https://m.edsoo.ru/X9TSDNSQ3

25

VYT01 MeXIy BEKTOpaMH.
CkansipHOoe Npou3BeICHNE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

Brraucnenue YTJIOB MCKAY
IMPSAMBIMHA U IINIOCKOCTAMUA

KonTponbhas pabota no teme
"BexTopsl 1 KOOpAMHATHI B
IpocTpaHcTBe"

[ToBTOpeHUe, 06001IeHNE 1
cHCTEMaTH3aInsI 3HAaHUH.
OcHoBHBIE QUTYpPBI, PAKTHI,
TEOpPEMBI Kypca ITUIAaHUMETPUHT

[ToBTOpeHme, 0600IIEeHNE U

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1ITYU

https://m.edsoo.ru/VEMVY73YE
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30

cucTeMaTu3alus 3HaHHM.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca IIIaHUMETPUHN

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHUA.
3allaIH/I IIAaHUMETPUHN U MCTOAbI
UX PEIICHHS

https://m.edsoo.ru/UF02M943T

31

32

[ToBTOpeHue, 0600IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.
3aj1aun MIaHUMETPUU U METOIbI
WX peIICHUS

[ToBTOpenue, 0000MIEHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPHI, PAKTHI,
TEOPEMBI Kypca CTepeoOMeTpUr

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo0.ru/ZY6BYLY7W

33

HroroBas koHTposbHAs paboTa

https://m.edso0.ru/VPECXOC4C

34

[ToBTOpenue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

7

I'eomerpus

7.1

OHepI/IpOBaTB IIOHATHUAMU: TOYKaA, IIpAMasd, IMI0OCKOCTb

7.2

7.3

HpI/IMeHHTB AKCHUOMBI CTCPECOMETPUHU U CIICACTBHA M3 HUX IPHU PEIICHHUU
TCOMCTPHUICCKUX 3aaa4
OHepI/IpOBaTB MOHATHUAMUA: TAPAJJICIBbHOCTE W IMNCPIHCHAUKYIAPHOCTD
IIPAMBIX U IUIOCKOCTEH

7.4

KnaccudunupoBats B3auMHOE pPACIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATUSIMU: ABYTPAHHBIN YroJl, TpaHU JABYTPAHHOTO YTIa,
pedpo ABYTrpaHHOIO YIJia, JIMHEHHBIM yroj IBYIpaHHOIO yria, rpaaycHas
Mepa JIBYTpaHHOIo yria

7.6

7.7

OnepupoBarh NOHATHSAMHM: MHOTOIDAHHUK, BBITYKJIBIH M HEBBITYKJIBII
MHOT'OTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAHHUK
Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHMKOB (IUpaMula, MPU3MA,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

7.9

KnaccupunupoBare  MHOTOIpaHHUKH, BBIOMpas ~ OCHOBaHUS IS
KiaccupuKauuyd  (BBIIYKJIbIE M HEBBINYKJIblE  MHOIOIPAaHHUKH,
NpaBUJIbHBIE MHOTOIPAaHHHUKHM, TpPSMble W  HAKJIOHHBIE IPHU3MBI,
TapajuIeTIeTUIIe b))

Onepuposatb MOHATUAMU: ceKyuas IIJIOCKOCTb, Ce4YeHHue
MHOTI'OTPaHHUKOB

OOBSACHATh  NPUHIUIBI  [OCTPOCHHS  CEUYEHWH  MHOTOIPAaHHUKOB,
HCIIONB3YsI METOJ CIIEI0B

7.11

Crponutp ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBINOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAXOKIACHUC I'COMCTPUUCCKHUX BCIUYHUH I1O 06pa3uaM
WM aJiroOpuTt™MaM, MNPUMCHAA H3BCCTHBIC AHAJIUTUYCCKHEC MCETOAbLI IIPU
pemicH CTAHAAPTHBIX MATCMATHYCCKUX  3aJa4 Ha  BbIYUCIICHUC
paCCTOSIHI/II)’I MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH 10
IINIOCKOCTH, MCKAY CKPCIIMBAOIIUMHUCS MMPSIMBIMHA

7.13

Pemrate 3a7aun Ha HAXOXJIEHUE T'€OMETPUYECKUX BEJIWYHMH IO 00paslam
WY QITOPUTMAaM, IMPUMEHSS] W3BECTHBIE AHAIMTHUYECKUE METONBI IIPH
pEeLICHUU CTaHAAPTHBIX MAaTeMAaTUYECKUX 3a7a4 Ha BBIYUCIICHHE YIJIOB
MEXIy CKPEIIMBAKOIIMMUCA NPSAMBIMH, MEXIY NPSAMONW U IUIOCKOCTBIO,
MEXKIY INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Beruucnsate 00bEMBI W TJIOMIAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB




(mpu3Mma, mupamMuaa) ¢ TpuMeHeHUEM (GOPMYJI, BBIUUCIATH COOTHOIICHUS

MEXIY IJIOIAISIMU MMOBEPXHOCTEH, o0BEMamMu M0TI00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh NMOHATUSMHU: CHUMMETPHUsI B IIPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (PUTYPHI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPHPETHPOBATH HH(GOPMAIHIO O
7.16 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, HpEJCTaBICHHYIO Ha
yepTexax U pUCyHKax
[TpumensTh reomMerpuueckue (akThl JUISI PELICHUS CTEPEOMETPUUYECKHIX
7.17 3a1a4, INPEANOIaraiuX HECKOJIbKO NIArOB pPEIIEHUs, €CIN YCIOBUSA
MIPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpuMeHATH mpocCTEHIIME NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124
719 [IpuBOoguTE IpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
JKU3HU, pacllO3HaBaTh IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTH MOJIyd4EeHHBIE 3HAaHUS HA IPAKTUKE: aHAJIU3UPOBATh pealbHbIC
CUTyallud W TPUMEHATh W3Y4YEHHbIE IIOHATHUS B MpOILECCE IOMCKa
peleHust MaTeMaTu4ecku chopMyIupoOBaHHOMN POOIEeMbl, MOIEIUPOBAThH
7.20 peaJibHble CUTYyallMM Ha $I3bIKE I'€OMETPHM, HCCIIEN0BaTh IOCTPOCHHbBIE
MOJEIU C MHCIOJIb30BAHUEM TIE€OMETPUYECKMX IOHATHM M TEOPEM,
ammapara anreOpel, pemaTh MPAKTUYECKHE 3a/adyd, CBS3aHHBIE C
HaXO0XJACHUEM T'€OMETPUYECKUX BEINYNH
11 KVIACC
Kon .
HpOBEpHEMOro IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero o0mero 00pa3oBaHus
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh NOHATUSIMU: LWIMHIPUYECKAsl TOBEPXHOCTH, 00pa3yrolne
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHMYECKAs IOBEPXHOCTb,
) oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTH
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJI BPALLICHUS
6.4 KnaccugunupoBars B3aMMHOE pactojIokeHHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTAa,
6.5 BBICOTA CETMEHTA, LIApPOBOM CJIOW, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Ted BpalleHHUs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy u
6.7 OTNMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJI0
BpallleHUs
6.8 BblUMCIATE COOTHOIIEHHMS MEXAYy IUIOHIAAAMHM IOBEPXHOCTEH H

00BEMaMH TOJOOHEIX TEI




6.9

N3o06paxath u3ydaemble QUTYpbl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

6.14

BeIMoOnHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYP: BUA CBEPXY, COOKY, CHHU3Y; CTPOUTH CCUCHHUS TeI
BpallleHus

W3Briekath, WHTEPIPETUPOBATH M TPEOOpPA3OBLIBATh WH(MOPMAILUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECCKUX (UTypax, IPEICTABICHHYIO Ha
YepTekax U pUCYHKAX

[TpumeHsITh TeOMeTpUUYeCKre (PAKTHI ISl PEHICHHUS] CTEPEOMETPUICCKIX
3aja4, MPEANOJaralomuXx HECKOJIbKO IaroB PENICHHs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a]IaHbI B SBHOU (hopMme

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JCHCTBHS CIIOKCHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB M
YMHOXEHHUSI BEKTOpa Ha YHUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHH
o0J1aaroT

6.15

HpI/IMeHHTL IIpaBUJIO IMapaJuICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

6.17

6.18
6.19

6.20

OHepI/IpOBaTL INOHATHUAMMA: ACKAPTOBbBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroax MexAy  BCKTOpaMu, CKaJLIpHOC  IIPOU3BCACHHUC  BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

Haxoauts cyMMy BEKTOpOB M IPOM3BENEHUE BEKTOpa Ha YUCIO, Yroi
MEX/y BEKTOpaMHM, CKaJIIpHOE NIPOU3BEICHHE, PACKIIaIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT
Pematsn HpOCTCfII.HHG rCOMCTPUUCCKUC 3aJa4ud Ha JIIPHUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

PemraTs 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU H
HAaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYUH IIO 06pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUN CTaHAAPTHBIX
MAaTCMAaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATE mpocTedlIMe NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsATH TOJNydeHHbIE 3HAHMUA Ha TpaKTHKE: aHaJIU3UpOBaTh
pealibHble CUTyallUM W TNPUMEHSATh H3yYEHHbIE TOHATHS B IIpoOIEcCe
MONUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbIE CUTYAllMd Ha S3bIKE T'€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemaTh NPakTUYeCKUe 3aaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUYHH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHbIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue HpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEl B NPOCTPAHCTBE: MapajljiesIbHbIE MpsIMblE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yyrojll MEXAY MpsMBIMM B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockocteil. Ilpocreiimme npocTpaHcTBeHHbIE (UTYpHl Ha IUIOCKOCTH: TETPadJp,

Ky'6, mapaiiCICIumIiCa, IOCTPOCHUEC ceueHH I

7.3

IlepneHgUKYIAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIbHBIE U IEPIIEHAUKYIISIPHBIE K IITIOCKOCTH, PU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOMU IEPIIEHAUKYISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUS (UIypbl HAa INIOCKOCTh. [lepneHauKyIsIpHOCTh IOCKOCTEMH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsAiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaH M OCHOBAHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsMOYroJIbHBIN I1apauIeICIIUIIE
U ero cBorcTia. [Iupamuaa: n-yroapHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTb MHUPAMM[IbI, NIPABUIbHAS U yCEUEHHAs MUpaMua.

3IIeMEHTBI INpu3Mbl MW IMHUPaAMHUIBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS NMUPaMUa U MPaBUIIbHBINA TeTpasap, KyO. [IpeacraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

CuMmMeTpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NApaUICICIUIIEIaX, TPABUIBHBIX

MHOI'OrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMOW IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUPAaMHIbI, TeOpeMa O IUIOLIaau

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPUIMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBECPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKkoi moBepxHocTH. KoHyc: ocHOBaHME W BeplInHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUYEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLaab NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, Iomanb

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OTMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0bEM 1mapa 1 TiIonaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHUS  MEXKIAY — IUIOIMIAISIMU

07 MMOBEPXHOCTEH, 00BEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitmne 3agaun B KOOpAWHATaXx. YToi Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3a1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Bnagenne MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUs 3a/ay;
yMeHue QOpMyIUpOBaTh M ONEPUPOBATh MOHATUSIMH: OIpeAeICHHE,
aKcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, NPU3HAK, [0KA3aTENlbCTBO,
paBHOCHUIIbHBIE (HOPMYIUPOBKHU; IPUMEHATh UX; yMEHUE POpMYyIUPOBAThH
0o0paTHOE ¥ TMPOTHBOIIOIOKHOE YTBEPXKACHUE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOIb30BaTh METOJ MaTeMaTU4YeCKOW WHAYKIIUU;
MPOBOAUTh  JOKAa3aTeNlbHbIE PpACCYKICHHs TIpU pEUIeHHH 3ajad,
1 OLICHUBATh  JIOTHYECKYI0  TPaBUIBHOCTb  PACCYXICHUH;  yMEHHUE
OIEpUpPOBATh MOHATUSIMH: MHOXECTBO, IOJMHOXKECTBO, OIEpalMM HaJ
MHO)KECTBaMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JUisl ONIMCAaHUs peabHbIX IIPOLECCOB U SIBJICHUH U MpU pelIeHUn
3ala4, B TOM 4HCIE U3 JAPYruX Yy4eOHBIX NPEIMETOB; yMEHUE
OTIEpHUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/aBaTb M OINHUCHIBaTh Tpadbl pa3IuYHBIMU
croco0amMu; NCIOIB30BaTh Tpadbl MPH PEHICHUH 3a/1a4

YMeHune omnepupoBarTh MOHATHSAMHU: HATypajJbHOE YUCIO, ILIEJI0€ YUCIIO,
CTETEeHb C LEJIbIM MToKa3aTeeM, KOPeHb HaTypaibHOW CTENEHH, CTENIEHb C
palMoHAIBHBIM MOKa3aTeIeM, CTETICHb C JIEUCTBUTEIILHBIM MTOKa3aTelIeM,
morapudM 4YHcla, CUHYC, KOCUHYC W TaHT€HC IPOW3BOJIHHOTO YHCITIA,
OCTaTOK IO MOJYJIO, PallMOHAJIBLHOE YHWCJIO, UPPALMOHATIBLHOE YHUCIIO,
MHOXECTBAa HATYyPaJIbHbIX, IEJbIX, PalUOHAIbHBIX, JAEHCTBUTEIBHBIX
YUCEN, YMEHUE WCIOJIb30BaTh IMPU3HAKU JIETUMOCTH, HAWMEHBIIUN
oOIIMii IenuTens U HaUMeHblIee oo1Iee KpaTHoe, anroputM EBkinaa npu
pelieHuy 3a1a4; 3HAKOMCTBO C Pa3JIMUYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUMCIICHMS;  YMEHHME  BBINOJHATH  BBIYMCICHUE  3HAYEHUH U
npeoOpa3oBaHMsl  BBIPAKEHMM CO  CTEMEHSIMH W JorapupmMamw,
2 npeoOpa3oBaHus IpOOHO-palMOHAIBHBIX BBIPKEHMI; yMEHUE
OTIEpUpPOBATh  MOHATHAMHU:  TOCIEAOBATEIBHOCTh, apudmeTHdeckas
Mporpeccusi, TeoMeTpudecKkass MporpeccHsi, OECKOHEYHO YOBIBarOIIas
TeOMETpUYECKasi MPOTPECCUs; YMEHHUE 3a7aBaTh MOCIIEI0BATEILHOCTH, B
TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX (DOPMYI, YyMEHHE ONepHupOBaThH
TOHSATUSAMH: KOMIUIEKCHOE YHCII0, CONMPsDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U apTyMEHT KOMILIEKCHOTO Yncia, (hopMa 3alucu KOMIUIEKCHBIX
yucen (reomMeTpuyeckas, TPUTOHOMETpUYEecKas U airedpanyeckas);
yMeTh TIPOU3BOJIUTH apu(PMETHUECKUe JEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; TPUBOJUTH TPHUMEPHI HMCIOIB30BAHHUS KOMIUIEKCHBIX YHCEIT;
ONEepUpPOBATh MOHATUSAMU: MaTpulla 2x2 U 3%3, onpeAenuTesb MaTPUIbI,
T€OMETPUUYECKHUI CMBICIT OTIPEIETUTEIIS

3 YMeHue OonepupoBaTh IMOHATUAMU: DPALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTejabHble, CTENEHHbIe, Jorapu@MUuecKue, TPUTOHOMETPUUYECKHE




YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEPABCHCTBO, CUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHUIIBLHOCTH
YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE pEIlaTb YPaBHEHHS,
HEPABCHCTBA M CHUCTEMBI C IIOMOLIBIO DPA3JIMYHBIX IPUEMOB; pPEIIATh
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IapaMCTpOM; IIPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI UI1 PELICHUS MaTeMaTHYEeCKHX
3a]a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU M peabHON KU3HU

YMeHue omnepupoBaTh MOHATHUAMH: (DYHKIUS, YETHOCTH (DyHKIHH,
NePUOAMYHOCTh (YHKIMH, OrPAaHWYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMH, SKCTpeMyM (YHKIWU, HauOoJbllee ¥ HAaUMEHbIIee 3HAUYCHUS
GYHKIIMM Ha TPOMEXKYTKE, HepepbIBHAS (YHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMHU, TIepBas U BTOpas MPOU3BOAHAS (YHKIHMH, TEOMETPHUECKUN U
¢u3MUecKuii CMBICT IPOM3BOJHOM, IepBOOOpa3Has, OINpeaeaEHHBIN
WHTETpaj; yMEHHE HaXOIUTh ACHUMITOTHI Tpaduka (YHKIHH; YMEHHE
BBIYHCIISATH  MPOM3BOJHBIE CYMMBI, IPOHM3BEICHHS, YAaCTHOTO H
KOMIO3UIMHU (DYHKIHA, HAXOJUTHh ypaBHEHHE KacaTelbHOW K TpaduKy
(GYHKIMH; YMEHHE HAXOIUTh IPOW3BOIHBIC AIIEMEHTAPHBIX (DYHKIN;
YMEHHUE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEIOBAaHUS (DYHKIIHIA,
HAXOMUTh HauOOJbIINE M HAWMEHbUIME 3HA4YCHUS (YHKIUHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HMCIIOJIb30BAHUEM allllapaTa MaTeMaTHYeCKOTrO
aHaIM3a; MPUMEHATh IPOU3BOJMHYIO ISl HAXOXKICHUS HaMIY4lIero
pelieHusi B TMPUKJIAIHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHUYECKHUX H
(bu3MUECKHUX 33/1a4axX; HaXOAUTh IUIOMAAN U 00BEMBI (DUTY C ITOMOILBIO
WHTETpaja; MPUBOIUTH MPHUMEPHl MAaTEMAaTHYECKOTO MOJECIUPOBAHUS C
noMouipio auddepeHImanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh IMOHATHSAMHU: TIpapuk (QyHKUUHM, oOpaTHas
GbyHKIMA, KOMIO3UIMS (YHKIHHA, JUHEHHas (QYHKIUS, KBaIpaTH4HAs
byHKIHA, palnyoHaIbHas byHKLu, CTEIEHHAas byHKIHS,
TpUTOHOMETpHYeckre  (QyHKIMH, O0OpaTHbIE  TPUTOHOMETPUYECKHE
¢GbyHKIMH, TOKaszarenbHas M Jorapudmuueckas (yHKIMH; YMEHUE
CTpPOUTHh TIpaUKU H3YYEHHBIX (DYHKIUH, BBINOJIHATH MpeoOpa3oBaHUs
rpaduKoB (QyHKIMHA, UCIIONB30BaTh I'paUKHU Ul U3yYSHHs IPOIECCOB U
3aBHCUMOCTEH, MPHU PEIICHUH 3a7ad U3 APYrHX y4eOHBIX TPEJIMETOB U
3aJa4 U3 peajbHOM >KHU3HHU; BbIpAXXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU; UCTIOIH30BATh CBOMCTBA U TPAPUKH (PYHKITUI IS pelICHUS
ypaBHEHMH, HEPaBEHCTB M 3aJady C [apaMeTpaMu; M300paxarb Ha
KOOPJAMHATHON IUIOCKOCTH MHO>KECTBA PEUICHUN YpaBHEHHI, HEPABEHCTB
U X CHCTEM

YMeHue pemarb TEKCTOBBIE 3aJladll pPa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, TOJM M YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3aJ]aui U3 00JacTU yNpaBiIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMH); COCTaBIATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA U HX
CHCTEMBI 110 YCJOBUIO 3a/layM, HCCIEJO0BaTh IOJYYEHHOE PEIICHUE U
OLIEHUBATh IMPABJONOA00OHOCTh PpE3yJIbTaTOB; YMEHHE MOJECINPOBAThH
peayibHbIE CUTYyallUd Ha $3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHMS,
YPaBHEHHUs, HEpPAaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAaHUEM ammapara
ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yIbTaT

YMmenue OIICPHUPOBATH NMOHATUAMU: CPCAHECC apH(bMeTqucxoe, MEIuaHa,



HauOoJiblllee U HaUMEHbIIIEe 3HaUeHMsI, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HAabOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nHOpMaltIO, IPEJCTABICHHYIO B Ta0iIMax, Ha AUarpammax, rpapukax,
OTPaXKaIOILYI0 CBOMCTBA PEAIBHBIX IPOLECCOB U ABJICHUI; NPEICTaBIATh
uHbOpMALMI0O € TOMOIIBIO TabaMLl M JMarpamM; HcCCleI0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIEC C NPUMEHEHUEM TpadudecKux
METOIOB U 3JIEKTPOHHBIX CPEICTB; rpa)uuecKy UCCIIe0BaTh COBMECTHBIE
HAONIOACHHS C TIOMOUIBIO JWArpaMM pacCeMBaHHUs M JIMHEHHOM
perpeccuu

YMeHue omnepupoBaTh MOHATHSAMHU: CIy4allHbIA ONBIT W CIy4dailHOE
COOBITHE, BEPOSATHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSATHOCTh C HCIOJIb30BaHHEM TpaduyecKuX METOJIOB; NPUMEHATH
(OpMyIIBI CIOKEHUSI U yYMHOXKCHHSI BEPOSATHOCTEH, (OPMYIy IOJHON
BepOsATHOCTH, (popMyiry bepHyiu, komOMHATOpHBIE (GAKThl U (OPMYIIBI;
OIICHUBATh BEPOSTHOCTU pPEaTbHBIX COOBITHI, yMEHHE OIEePHUPOBATH
MOHATHSIMH:  CIIy4aiiHas BEJIMYUHA, paclpelelieHHe BEpOsSTHOCTEH,
MaTEeMaTHYeCKOe OXHJJIaHWEe, JUCIICPCHs W CTAHIAPTHOE OTKIOHCHUE
CIIy4aiiHOM BeNMYWHBI, (YHKUMKM pacupefeNeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO M HOPMAJIBHOTO pPacHpeesICHHH;
YMEHHME HCIOJb30BaTh CBOMCTBA W3YYCHHBIX pACHpPEEICHUN s
pelIeHus 3a1ad; 3HAKOMCTBO C TIOHSATHUSMHU: 3aKOH OOJBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEJIOBAaHUN; YMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSX; YMEHHUE ONEPUPOBATh MOHATUSMU: COUETaHUE, MEPECTaHOBKA,
YHUCIIO COYCTAHWN, YHCIO TIEePECTaHOBOK; OwmHOM HpIOTOHA; yMeHue
MIPUMEHITh KOMOMHATOPHBIE (DAKThI U PACCYXKACHUS AJSl PEIICHUs 3a/1a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh
BEPOSITHOCTHYIO MOJIENTb M HHTEPIPETUPOBATDH MONYyYEHHBIH Pe3yabTaT

YMeHue onepupoBaTh IMOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YyIja, IUIOCKMH  YroJ,
JBYTPaHHBIA yroJl, TPEXTPaHHbBIM yroj, CKPEUIMBAIOIIUECs MpsSMBbIe,
MapajuieIbHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX U IJIOCKOCTEH, yroi
MEXIY NpPSIMBIMH, YTOJI MEXKIY MNPSAMOM M IUIOCKOCTBIO, YroJl MEXIY
IJIOCKOCTSIMHU, PacCTOSIHUE OT TOYKM /0 IJIOCKOCTH, PACCTOSTHUE MEXAY
HPSIMBIMHU, PACCTOSHUE MEXY IJIOCKOCTSAMHU; YMEHHME UCIOJIb30BaTh IpU
pelIeHnr 3a/1a4 W3Y4YeHHblE (DaKThl U TEOPEMbI IUIAHWUMETPHUH; YMEHUE
OLIEHUBaTh pa3Mepbl OOBEKTOB  OKPYXKAIOLIET0 MHUpA; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IOMOUIbI0 TIE€OMETPUUYECKUX MOHATUH U
BEJIMYMH, PelIaTh CBA3aHHbIE C HUMU MPaKTHUECKUE 3a/1aun

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAL (PUTYpBI, 00BEM (UTYpBHI,
MHOTOTPaHHUK, NPaBUIbHBIH MHOI'OTPAHHUK, CEYEHHE MHOIOI'DAHHHUKA,
KyO, Mapajijenenurne], Opu3Ma, nupampaa, ¢urypa U MNOBEPXHOCTh
BpallleHHs], IWIMHAP, KOHYC, map, cdepa, Mmiomans chepsl, Mmiomanb
MOBEPXHOCTH MHpaMUIbl, MPHU3MbI, KOHYcCa, LWIMHIpa, O00BbEM Kyoda,
MPSIMOYTOJIBHOTO MapajuleNIeNuNe a, NUPAMUIbL, NPU3MBL, LUWIMHIPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYEHHUS KOHyca WM IMIIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromascss cepbl, LMIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOIpaHHHUKA, W300pakaTh MHOTOTPAHHUKHU, (PUTYpHI U MOBEPXHOCTHU
BpaIllEHHUs, UX CEYECHHUsS, B TOM YHUCIIE C IOMOIIbIO ANEKTPOHHBIX CPEJCTB;




11

12

13

YMEHHE NPHMEHSITH CBOMCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOSTEIHEHO
(opMyIHpOBaTh ONpEACTICHHUS U3y4aeMbIX (PUTyp, BBIIABUTATH T'HIIOTE3bI
O CBOMCTBaxX M IpU3HAKaX reOMETPHYECKUX (HUTyp, OOOCHOBBIBATH WU
OlpoBepraTb HX; YMEHHE TPOBOAHUTH KiaccupuKauio QUryp 1o
pa3MYHBIM TIPU3HAKAM, BBITOIHATE HEOOXOAWMBIE OMOIHUTEIBHBIC
MOCTPOCHHUS

YMeHue onepupoBaTh MOHATUSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBId TIEPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUE TNOAOOHs, TMOA00HBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE U MOAO0OHBIC (UTYPHI, B TOM 4YHCIIE B TPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaThb T€OMETPUYECKHE OTHOLICHUS
IIPY PEIICHNH 3a/1a9; HAXOAUTh T€OMETPUYECKUE BETMYUHBI (JUIMHA, YTOJI,
IJI011a/1b, 00BbEM) MPU PEIICHUH 33/1a4 U3 APYTUX Y4E€OHBIX MIPEIMETOB U
U3 pEeaTbHOW JKM3HM; YMEHHE BBIYUCIATH T€OMETPHUYCCKHE BEITUYHHBI
(nmHa, yrois, miIomAnb, O0BEM, IUIOLIA[b TOBEPXHOCTH), HCIIOJIB3YS
u3y4eHHbIe (OPMYIIBI U METOJbI, B TOM YHMCIE: IUIOMA]b ITOBEPXHOCTH
MUpaMHIBL, TIPU3MBI, KOHYCa, IHIMHIPA, IUIOMmanb chepsl; 00bEM Kyoa,
OpSMOYTOJIBHOTO ~ TIapajUIesIelUe/a, MUPaMUIbl, TPH3MBL, IMIMHIPA,
KOHYCa, [I1apa; YMEHHE HaXOUTh OTHOIICHHE 00BbEMOB MOTOOHBIX QHUTYP

YMeHue onepupoBaTh MOHIATHUSMU: MPSMOYTOJIbHAS CHCTEMa KOOPAWHAT,
BEKTOP, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpa Ha YHCIO, DPAa3j0oKEHHE BEKTopa Mo 0as3ucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE IMPOU3BEIEHUE, YroJl MEXIy
BEKTOpaMM; YMEHHE HUCIOJIb30BaTh BEKTOPHBIN U KOOPJIUHATHBIA METO
JUIS pelIeHUs] TEeOMETPUYECKUX 3aJad U 3ajJad JAPYrux Y4eOHBIX
MpeIMETOB

YMeHne BBIOMpaTh MOAXOAAIIMA METOA MU pEIIeHHUs 3aJauu;
IIOHUMAaHHE 3HAYMMOCTH MAaT€MAaTUKA B U3YYCHUH NPUPOAHBIX U
OOIECTBEHHBIX  IPOLIECCOB U  SBJIEHUH; YMEHUE pacro3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B HCKYCCTBE, YMEHHE IPUBOJIUTH
IIpUMEPBl  MAaTEMaTH4YECKUX  OTKPBITMA  POCCUHMCKOW M MHUPOBOU
MaTeMaTU4eCKOU HayKU



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxa
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
12 Panuonanenple  uucia. OOBIKHOBEHHbIE M JECATUYHBIE JApPOOHM, IPOLIEHTHI,
0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuit KOpCHE HATypaJbHON cTerneHu. J[eHCTBUS ¢ apupMETHUECCKUMH
KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenesb ¢ 11eabIM 1okazaTeneM. CTeneHs ¢ palloHaIbHbIM MToka3aTeneM. CBoiicTBa
CTENEHU
15 CuHyc, KOCHHYC W TaHIEHC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIC U HATYpPAIbHBIC JTOTapHUPMBI
HevictButenbHple  4Yucia. ApudMeTHUecKHe ONepaluu C  JICUCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmxkEéHHbIe BRIYUCICHUS, TPaBUIa OKPYIJICHUs, IPUKHUIKA U OLIEHKa
pe3yJsibTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaxeHUH
1.9 KowmruiekcHeie uncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 Llenble u 1pOOHO-paAIIIOHANIbHBIE YPAaBHEHUS
2.2 HppauroHaibHblEe ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3arenbHble U JorapupMUUECKHe YPaBHEHHUS
2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppanroHaibHble HEPABEHCTBA
2.7 [TokazarenbHble U JIorapupMuiIecKue HepaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHU U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIlbl
3 @yHKIUYU U TpadUKU
31 OyHKIus, crnocodbl 3amaHus QyHkuuu. [paduk ¢yHkuumu. B3aumao oOpaTHBIE
byakuun. Yérapie n HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHW ¢Qynkumu. Hymu ¢dyHkuun.
39 [IpomMexxyTkM  3HAKOMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U1 MUHUMYMBl GyHKIUU. HauOombliee W HauMeHblee 3HAUYEHUE
(GYHKLIMU Ha TPOMEKYTKE
33 CrenenHast (yHKIHS C HATYpAJIbHBIM U IeJIBIM MToKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauK KOpHSI n-OU CTENEHH
34 Tpuronomerpuyeckue GyHKIIMH, UX CBOMCTBA U rpapUKu




3.5 [TokazaTenpHas u orapudmudeckas QyHKIINU, KX CBOWCTBA U TpauKu
36 Toukm paspeiBa. AcumnTorel rpadukoB (ynkmuii. CpoiicTBa  (QYHKIUH,
HEIPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUS MTOCIIEI0BATEIBHOCTEH
3.8 ApudmeTndeckasi U reoMeTpuuecKkas mporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauana maTemaTnyeckoro aHaausa
4.1 [TpousBoanas pynkuuu. [Ipon3BoIHbIE 3IeMEHTAPHBIX (PYHKITHI
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHne HauOOJBIIEro W HAUMEHbBIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 ITepBooOpaznas. UaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BPAICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MareMaruka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHaIN3a, FEOMETPUSL.
Anrebpa u Havasia MatremaTuueckoro ananuza. 10-11 kimacc. Anumos I1LA.,
Konsarun F0.M., TkaueBa M.B. u np. AkumionepHoe o611ecTBo «3narenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
AxkimonepHoe obmectBo «M3narensctBo «lIpocBemienue»

e HMHpopManmmoHHO-METOIUIECKOE MICHMO 00 0COOCHHOCTSX
npernojaBanus yueOHoro npeaMera «Marematukay B 2025/2026
yueOHOM oy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToanueckue peKOMEHAAIMY IO CO3JaHUI0 KJIACCOB
TEXHOJIOTUYECKOTO U €CTECTBEHHO-HAYYHOTO MPO(HIIeH U KJIacCOB C
yrayOJeHHBIM U3YYEHHEM MaTeMaTUKU, (GU3UKU, XUMHUH, OUOJIOTHH B
00111e00pa30BaTeNbHBIX OPraHU3aIUsIX C UCTIOIb30BaHUEM
UH(DPACTPYKTYPHI, CO3/ITAHHON B paMKax HAIIMOHAJILHOTO ITPOEKTa
«O6pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.p
df

e COOpHMK THUITOBBIX 3aJIaHHUH JJISI TEKYIIETO OIEHUBAHUS 110 YICOHBIM
npeametam «Marematuka» u «Mudopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.p
df

e Meroanueckue pekomeHaanuu. CrieHapuu KOMIUIEKTOB Y4EOHBIX
3aJIaHUN-KOHTEKCTHBIX 33J1a4 K yueOHOMY Kypcy «BeposiTHOCTh U
craTuctukay. 7 kinacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika komplekty ucheb
nyh zadanij 2024.pdf

e Meroauueckue pekoMeHaauu. CucteMa OleHKH JOCTHKESHHUIN
MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeIMeTa
«Marematuka». 10-11 knaccel (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo matematika 2024.pdf




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

® «Mosg mxoma» https://academy-content.apkpro.ru/
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