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IHHOACHUMTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHoro kypca «I'eomerpusn» 0a30BOro ypoBHSA IS
oOyuatomuxcst 10 —11 knaccos pa3padborana Ha ocHOBe DeepanbHOro rocyJapcTBEHHOTO
00pa30BaTeNbHOrO CTaHJApPTa CPEAHETO OOIIEro 0O0pa30BaHus, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, NPEABSBIIEMbIX K MATEMaTHUECKOMY 00pa30BaHUIO, U TPaIULIUN
poccuiickoro oOpa3zoBaHus. Peamuzanumss mnporpaMmbl  00ecieYMBAEeT  OBJIAJCHUE
KJIFOYEBBIMA ~ KOMIIETCHIIMSIMU, COCTaBIBIIOIIMMH OCHOBY JUIA CaMOPa3BUTHS H
HENPEPBIBHOIO  00pa3oBaHMs, LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JMYHOCTHOTO H
MO3HABATEJILHOTO PAa3BUTHSI IMYHOCTH O00YYArOIIUXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoOMeTpUH Ha YPOBHE CPEIHEr0 00IIero oopa3zoBaHuUs
oOyCJIOBJIEHa MPAaKTUYECKOW 3HAYMMOCTBIO  METAlpeIMETHBIX M  IPEIMETHBIX
pe3ysbTaToB  OOy4YeHHMsI TE€OMETpUM B  HANpaBICHUM JIMYHOCTHOTO  pa3BUTHUSA
oOydaromuxcsi, (OpMUPOBaHUSA (PYHKIMOHAIBHOM MaTeMaTHYE€CKONM TI'pPaMOTHOCTH,
M3Y4YEHUsl JIpYyTruX Yy4deOHBbIX JIUCUMIUIMH. Pa3Butre y o00y4aromuxcsi MNpaBUIbHBIX
MPEACTABICHU O CYIIHOCTH H MPOHUCXOXKICHUH T'€OMETPUUYECKUX aOCTpaKIuii,
COOTHOIIIEHUH PEATBHOTO U UAEANBHOI0, XapaKTEPE OTPAKEHUS MATEMAaTUYECKON HAYKOM
SBJICHUM M IPOLIECCOB PEAIbHOI0 MHPA, MECTE€ I'€OMETPUU B CUCTEME HAyK W POJH
MaTEeMaTHYECKOr0 MOJICIMPOBaHMs B Hay4YHOM IO3HAHWU U B NMPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUSI yYallMXCS, a TaKXK€ KAaueCTB MBILUICHMUS,
HEO0OXOAMMBIX JJI aJaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgeTCs OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI, TaK Kak oOOecleuynBaeT BO3MOXXHOCTb M3YyYEHUs KaK JUCLMILIUH
€CTECTBEHHO-HAYYHOM HAPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MblIUIeHHE, (QOpMUpPYEMOE€ TP  HM3YYEHUH  OOyYarolUMUCA
MOHSATUHUHBIX OCHOB F€OMETPHUH U MOCTPOCHUH LIENOYKH JIOTUYECKUX YTBEPKICHU B XO/1€
pEelIeHUs] TE€OMETPUYECKHX 3aJad, YMEHHE BBIIBUIaTb M OINPOBEPrarb TIHIIOTE3bI
HEIOCPEJICTBEHHO HCIIOJIb3YIOTCA MPU PEIICHUH 337a4 €CTECTBEHHO-HAy4YHOIrO LMKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHrue OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO BCEX
00JacTAX NEeATeNIbHOCTH YyenoBeka. OpueHTanus 4eloBeKa BO BpEMEHHM U MPOCTPAHCTBE
— HE00XO0JIMMOE€ YCJIOBHE €r0 COIMAIIbHOTO OBITHSA, (pOpMa OTpakeHHs OKPYKaIOIIEro
MUpa, YCIOBHUE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MPeoOpa3oBaHusl JEHCTBUTEIBHOCTH.
OnepupoBaHu€ MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSIET pa3HbIe BUABI YUCOHOU U
TPYJIOBOM JAESATENbHOCTU, SABISIETCS OJHUM M3 MPOPECCHOHATBHO BaXKHBIX KayecTB,
MO3TOMY aKTyajbHa 3aJada (OopMHpOBaHHUS y OOYYArOIIMXCS TMPOCTPAHCTBEHHOTO



MBIIUICHHS KaK Pa3HOBUAHOCTH 0OPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTHYECKOU JEATEIbHOCTH 10 MHOTUM HAIPABICHUSIM.

Ilens ocBoeHust mporpaMmbl ydueOHOTo Kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
o0yueHus — o011e00pa3oBaTeIbHOEC U OOIIECKYIBTYPHOE pa3BUTHE OOYyYaIOIIMXCS Yepe3
oOecrieyeHUEe BO3MOXKHOCTH TIPHOOPETEHUS W  HUCIIOJIb30BAaHUS CHUCTEMATHUYECKHUX
T€OMETPUYECKUX 3HAHUM W JACUCTBUN, CHEHU(PHUUHBIX TE€OMETPUH, BO3MOXKHOCTH
YCHEIIHOTO TMPOJOJDKEHUST 00pa3oBaHUs MO CHEIUAIBHOCTSIM, HE CBSI3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma no reoMeTpuu Ha 6a30BOM YPOBHE MpeaHA3HAaYEHA JIJIsl 00y4JaroMXCs
CpelIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYHEHUN Ha YPOBHE OCHOBHOIO
obmiero oOpazoBaHusa. TakuMm oOpa3zoM, oOyuaromniuecs Ha 0a30BOM YpPOBHE JOJIKHBI
OCBOMTH OOIIME MAaTEeMATHYECKHE YMEHHS, CBSI3aHHBIE CO CHEUU(DHUKON TeOMETpUH U
HEOOXOQUMBIE [JIsl KU3HU B COBPEMEHHOM oOmiectBe. Kpome 3TOro, oHuM uMEIOT
BO3MOXXHOCTh HM3YyYWUTh I'€OMETpHUIO Oosiee TIIyOOKO, €ClIM B JajbHEHIIEM BO3HUKHET
HE00XOAMMOCTh B T€OMETPUUECKUX 3HAHUSAX B MPO(ECCUOHATBHOM IEATETbHOCTH.

JlocTkeHne  1end  OCBOEHUSl  MNpOrpaMMbl  OOECIIEYMBAETCA  PEIICHHUEM
COOTBETCTBYIOIIMX 3aaa4. [I[puopureTHbIMU 3a1a4aMH OCBOEHHUs Kypca «I'eomeTpum» Ha
6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCS:

e (opmHpoBaHHE NPEJCTABICHHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJBTYpHI U

OCO3HaHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opMupoBaHUE MPEACTABICHHUS O MHOTOIPAaHHHUKAaX M TelaX BpAILEHUA KaK O
BOKHEHIITMX MATEMaTHYECKUX MOJEISAX, MO3BOJISIONIMX OMKHCHIBATH U HU3y4yaTh
pa3HbIe SABJICHUS OKPY KAIOIIETr0 MUPa;

e (hopMHpoOBaHHE YMEHHUS paclio3HaBaTh HA YepTekKax, MOJICISAX U B peallbHOM MUPE
MHOT'OTPAHHHUKH U TEJIa BPaILLEHUS;

e OBJIQJICHUE METOJAaMHU pEeUIeHUs 3aJad Ha I[OCTPOEHUS Ha H300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHME  yMEHHUS  ONEPUPOBATH  OCHOBHBIMU  MOHATHSIMH O
MHOTOIPAHHHMKAX U TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMU PEIICHHUS] OCHOBHBIX THUIOB 3aday; (opmMupoBaHue
YMEHUS TPOBOJIUTH HECJIOKHBIE J0Ka3aTEIbHbIE PACCYKJICHUS B XOJ€ pEUICHUs
CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUUECKUM COACPKAHUEM;

e pa3BUTHE HHTEIUVICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0Oydaromuxcs,
MO3HABATENILHOM AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIIJICHUS;

e (dopmupoBanne (HYHKUMOHATILHOM T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHE pPACIO3HABATh MPOSBICHUS T€OMETPUYECKUX MOHATUN, OOBEKTOB H
3aKOHOMEPHOCTEHN B PEabHBIX KU3HEHHBIX CUTYAIUSIX M MPU U3YyUYECHUU JAPYTHUX
y4eOHbIX MPEIMETOB, TPOSBICHUS 3aBUCUMOCTEW M 3aKOHOMEPHOCTEW,



dbopMyIHpOBaTh UX HA S3BIKE TEOMETPUHU U CO3IaBATh TEOMETPUUECKHUE MOJICIH,
MIPUMEHATh OCBOCHHBIM T'C€OMETPUYECKHUM ammapar s pPEHIeHUsT MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH U OICHUBATh IOJYUYEHHBIE
pe3yIbTaTHI.

OTAnuuTensHO OCOOCHHOCTBIO TIPOrPAMMBI  SIBIISIETCS  BKIIOUEHHE B  KYypC
CTEPEOMETPUU B Hayalle €ro M3y4yeHHUs 3a/ad, PElIaeMbIX Ha YPOBHE HHTYHTHBHOIO
MO3HAHUS, M OMNpeneia€HHbIM 00pa3oM OpraHM3oBaHHas paboTa HaA HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M MIPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
NpOTEKaHWEe WHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY H3YUYEHUIO
npenMera.

[Ipennourenue OoTHAETCS HATJSATHO-KOHCTPYKTUBHOMY METOJYy OOY4Y€HHs, TO €CTh
TEOPETHYECKHUE 3HAHMS UMEIOT B CBOE OCHOBE UyBCTBEHHOCTh ITPEIMETHO-IIPAKTUYECKON
NEATENIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN y ydYalluxcsi B Kypce
CTEPEOMETPUU MPOBOJUTCS 3a CUET PEIICHUS 3aJa4 HAa CO3/IaHUE MPOCTPAHCTBEHHBIX
00pa3oB M 3a7a4 HAa ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. Co3gaHue oOpasa
MIPOBOJIUTCA C ONOPOM Ha HArJISAHOCTb, a OINEPUPOBAHHE OOpPa3oM — B YCIOBHUAX
OTBJICYEHUS OT HATJISAHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIepKAHUSI.

OcHoBHBIE coaepkaTenbHble JWHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanaukn», «[IpsiMpie U TUIOCKOCTH B TpocTpaHcTBe», «Tena BpalieHus»,
«BeKkTopsl M KOOpAHMHATBI B IPOCTpPaHCTBE». POPMHUPOBAHME JOTWYECKUX YMEHHUHU
pacnpenensercs He TOJIBKO MO COJAepKaTeIbHbIM JUHUSAM, HO U IO TojilaM 0O0y4YeHUusl Ha
YPOBHE CpPEIHET0 00IIero 00pa3oBaHMs.

Copepxxanue oOpa3oBaHMsl, COOTBETCTBYIOIEE TPEAMETHBIM pPe3yJbTaTaM OCBOCHUS
paboueil mporpaMMBbl, pactpeeIEHHBIM 10 ToJaM O0y4YeHHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yTOObI OBJIaICHUE TEOMETPUUECKUMH MOHSITUSIMHU M HAaBBIKAMH OCYILECTBIISIIOCH
MOCJIEIOBATEIbHO M MOCTYNaTeNbHO, C COOJIOJEHHMEM MPUHIUIA MPEEeMCTBEHHOCTH,
9YTOOBI HOBBIE 3HAHUS BKJIIOYAINUCH B OOIIYI0 CHUCTEMY T€OMETPUUECKUX MPEACTABICHHIM
00yJaronmMxcsi, paciupssi 1 yriryossist €€, 00pas3yst MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenue reomerpun otBoauTcA 2 yaca B Heqeno B 10 kitacce u 1 yac B Heento
B 11 kJacce, Bcero 3a JiBa roja ooyuenus - 102 yyeOHBIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielibHble M CKpeluBaronmecs mnpsimbie. [lapamiensHOCTh NpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMM;, YTOJd MEXIy MNpPsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuieTbHOCTB MIOCKOCTEM: NapajulebHbIE TIIOCKOCTH; CBOMCTBA MapajlIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MNapaJjieIbHbIE W MEPNEHAUKYISPHbIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, Teopema O MpsSMoi
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYISAPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYISIPaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOTPAaHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHasi nHupamMuaa. OJIEMEHTbl TpuU3Mbl W Tnupamuibl. [IpaBusnbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHThl CHMMETPUU B MUPAMKIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaivd, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHU[IBI, TEOpEMa O
II0IIaau yceu€HHoM nupamubl. [lorstue 00 o0béMe. OOBEM MUpaMuIbl, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalenus

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
Y OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBa 00bEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TIoMaab Chephl.

[TonoGHpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHINKYISIPHO OCH), CEUEHHS KOHYCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHECHUEM IIpaBUJl JEUCTBUU C Bekropamu. IlpsAmoyronbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreiimue 3agaun B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalSIpHOE MNPOU3BEICHUE BEKTOPOB.



Brruncnenne yrioB Mexay NPsSMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxkIaHCKOTO oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLUIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

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

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U AESTEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYEeCKOe BOCTIMTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCyKJICHUI; BOCHPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3u4HbIX BUAOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON E€ATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymerr mnpodeccnr W peanu3oBbBIBATH COOCTBEHHBIC >KH3HEHHBIC IUIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

JKO0JIOrHYeCcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha TMPUMEHEHHE MaTeMaTHYCeCKUX 3HAHWHN Ui PEIIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOIICCTBEHHOW TMPaKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o0  Mupa,  NpUMeHeHue  JOSUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBOJBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
IPOBEANEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH()OPMALMK, TaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEJICTABIATh €€ B Pa3au4HbIX (HopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YUAIOWUXCSL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO0 CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI opme PopMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C yu€TOM 3aja4 MPE3eHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W UHBIC); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 33a]1a4uM, BIOUpATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJIEHHBIX OINOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEJIM W YCIOBHUSIM, OOBSICHSITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccugpuiupoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIblE MHOIOTPAHHUKH;, MPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarp 3a7aun Ha HaxOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUMCIEHUE PACCTOSHHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELIEHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPEUIMBAIOIIMMUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IpUMEHEHUEM (POPMYJT; BEIUKCIISATH COOTHOLLIEHUS MEX 1Y TIOLIaAsIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMANHAIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIIME MpOrpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJU3UPOBATh pPEaJIbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; c(peprueckasi TOBEpXHOCTD.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEpy U OMMCAHHBIN
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
OAOOHBIX TEII.

N300pakath u3ydaemble (UTypel OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEIEHUE, pPACKIa[bpIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJaraloiX HECKOIbKO I1aroB pEeLEHUs], €CIIH YCIOBUS IPUMEHEHHUS 3aaHbl
B sIBHOU (popme.

PemaTte npocreiime reoMeTpudecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3aa4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HUCKYCCTBE.

[IpuMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyalluM Ha A3bIKE T'E€OMETPUU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
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1 A 10 https://m.edsoo.ru/1c209
CTEPEOMETPHIO
e37
[Ipsimble n
IUIOCKOCTH B
DOCThAHCTEE bubmuorexa [JOK
2 PocTp ' 12 1 https://m.eds00.ru/1c209
[TapannenpHOCTH 037
MPSAMBIX U T
IIJIOCKOCTEMN
IlepniennukysspHO bubnuorexa [JOK
3 CTh NPSAMBIX U 12 https://m.edsoo.ru/1c209
IJIOCKOCTEH e37
Vsl Mexay bubnuoteka [JOK
4 NPSIMBIMH U 10 1 https://m.edsoo.ru/1c209
MJIOCKOCTSIMH e37
bu6mmoreka [JOK
) MHororpaHHUKN 11 1 https://m.edsoo.ru/1c209
e37
N bubnuotexa [JOK
06
6 EMBI 9 1 https://m.edsoo.ru/1c209
MHOTOIPAaHHUKOB
e37
[ToBTOpEHwMe: bub6nuorexa [IOK
7 CEUCHHS, 4 1 https://m.edsoo.ru/1c209
paCCTOSIHUSA U YIJIbI e37
OBIIEE KOJIMYECTBO
YACOB I10 68 5 0

[TPOI'PAMME



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

11 KITACC

I[TPOT'PAMME

N HaumenoBanun KosmuyecTtBo yacon JJIeKTPOHHBbIE
" e pa3iesioB H (undpoBbie)
n/ Bcer Konrpoabnbl  IIpakTuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThbI
NMpOrpamMmbl pecypcsl
bu6mmoreka [JOK
Temna
1 12 https://m.edsoo.ru/1c209e
BpallleHUs 37
bubmuoreka [JOK
2 OOBEMEBI TEN 5 1 https://m.edsoo.ru/1c209e
37
BexTops! u bubnuoreka [IOK
3 KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1c209e
IPOCTPAHCTBE 37
[ToBTOpEHME,
oGoGmeHe bubmuoreka [JOK
4 ’ 7 1 https://m.edsoo.ru/1c209e
CUCTEeMAaTH3aIH 37
sl 3HAaHUU T
OBIIEE
KOJIMYECTBO
4 0
YACOB IIO 3 3


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

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Tema ypoka

KoanyecTBo 4acoB

KounTtpoJabHbie

Bcero
padoThI

IIpakTuyeckue

padoThI

Ha
Ta
u3y
ye
HH

DJIeKTPOH
HbIe
uu¢poBbl
e
o0pa3oBa
TeJIbHbIE

pecypchl

OcHOBHbIE IOHATHS CTEPEOMETPUN: TOUKA, TIPSIMasl,
IUIOCKOCTB, MPOCcTpaHcTBO. [IpaBuna nzoOpakenus
Ha PUCYHKaX: U300paKEHUS TIOCKOCTEH,
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI
oTpe3Ka

IlonsTus: MepeCceKarommrecs 1mI0CKOCTH,
nepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Bubnunoreka
HOK
https://m.eds
00.ru/aecc77
cd

Bubauoreka
IIOK
https://m.eds
00.ru/2d8a9c
99

Pemenne 3amauy. HepeCCKaIOH_[I/IeCSI IJIOCKOCTH,
nepecekarommecs npsamMas 1 rmiI0CKOCTb

Bubnuoreka
HOK
https://m.eds
00.ru/2d8a9c
99

AxcuoMsl CTCPCOMCETPHUU U CIICACTBUA U3 HUX

Bubnuoreka
HOK
https://m.eds
00.ru/0cc5c4
fe

AXCHOMEI CTCPCOMETPHH U CIICACTBUA U3 HUX

bubnuorexa
LHOK
https://m.eds
00.ru/Occ5c4
fe

AXCHOMEI CTEPCOMETPHH U CIICACTBUA U3 HUX

Bubnuoreka
IHOK
https://m.eds
00.ru/239c8c
b4

Bzaumnoe PACIIOJIOKCHHUC IPSAMBIX B IIPOCTPAHCTBEC!:

MEepeCCKaronmmecH, rnapajjiCIbHbIC U
CKPCIIUBAIOIIHECS IPAMBIC

Bubnuoreka
IHOK
https://m.eds
00.ru/1a2520
f6

[TapayueIbHOCTB IPSIMBIX IIPOCTPAHCTBE

bubmmnoreka

[MOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6

https://m.eds
00.ru/93ad36

b3

[TapanienbHOCTh MPSIMOM U TIJIOCKOCTH

Bubanoreka
LIOK
https://m.eds
00.ru/ee1d19
b9

10

VYTIibl ¢ cOHANpaBICHHBIMU CTOPOHAMU

Bubnauoreka
LIOK
https://m.eds
00.ru/9f4071
b9

11

Yroa Mexay IpsMbIMU B IPOCTPAHCTBE

Bubauoreka
HOK
https://m.eds
00.ru/fe7338
62

12

Yros Mexay NpsMbIMU B IIPOCTPAHCTBE

bubnuorexa
ILHOK
https://m.eds
00.ru/2935a9
a0

13

14

15

HapaJ'IJ'ICJIBHBIe IJIOCKOCTH

CBoiicTBa napayIebHBIX TIOCKOCTEN

[Ipocteiimme mpocTpaHCTBEHHBIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, KyO, mapasisiesienumnes

Bubauoreka
IHOK
https://m.eds
00.ru/2e18f2
55

Bubauoreka
[IOK
https://m.eds
00.ru/e504d6
56
Bubauoreka
[IOK
https://m.eds
00.ru/4a28dc
02

16

IToctpoenue ceuenuit

Bubnauoreka
IHOK
https://m.eds
00.ru/1d434d
of

17

[TocTpoenue ceuennit

bubnuorexa
IHOK
https://m.eds
0o.ru/ec26fe
5d



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d

18

19

KonTtpoubnas padora no teme "Ilpsimblie n
IUIOCKOCTH B mpocTpaHcTie. [lapajieqbHOCTD
NPSAMBIX H II0OCKOCTEi"

[IepnieHAuKyIIsIpHBIE NIPSIMBIE B IIPOCTPAHCTBE

buoanorex
a [IOK
https://m.ed
s00.ru/9ala
9e56
Bubnnoreka
IIOK

https://m.eds
00.ru/b19f6a

5d

20

IIpsimblie mapajuiesibHbIE U NEPIEHIUKYJISIPHBIE K
IIJIOCKOCTH

Bubnauoreka
1IOK
https://m.eds
00.ru/0aclic
95

21

HpHMBIe HnapaJiuICJIbHBIC U NCPICHAUKYJISIPHBIC K
IIJIOCKOCTH

Bubauoreka
1IOK
https://m.eds
00.ru/ba5459
66

22

[Tpu3Hak neprneHIuKyISPHOCTH IPSIMON U
TUIOCKOCTH

Bubnnoreka
IIOK
https://m.eds
00.ru/f85bfc
46

23

Pemenue 3anau. [Ipu3Hak nepneHaAuKyIsspHOCTH
IPSIMOM U TNIOCKOCTH

Bubnnoreka
LHOK
https://m.eds
00.ru/79165d
15

24

25

26

27

28

Pemenne 3anau: [Ipu3Hak nepneHuKyJISpHOCTH
IIPSIMOM M TNIOCKOCTH.

Teopema 0 mpsAMON NEPIEHANKYISIPHON MIIOCKOCTH

PaccTosiHue OT TOUKM 10 INIOCKOCTH. PaccTosiHue

OT IPSIMOM JI0 TJIOCKOCTH

PaccTosiHuEe OT TOUKM 0 INIOCKOCTH. PaccTosiHue

OT IPSIMOM JI0 TJIOCKOCTH

Penrenue 3amau. PacctossHue OT TOYKH 0

IJIOCKOCTU. PACCTOSAHHUC OT HpHMOI\/'I J0 IIITOCKOCTH

Bubauoreka
1IOK
https://m.eds
00.ru/635¢c50
87

Bubnauoreka
1HOK
https://m.eds
00.ru/33c477
d3
Bubnauoreka
1HOK
https://m.eds
o0o.ru/66fefa
dd

Bubnuoreka
IIOK



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

https://m.eds
00.ru/a5b7b8

e3

29

Penrenue 3amau. PacctosHue oT TOUKH 10
MJIOCKOCTH. PACCTOSIHUE OT MPSIMOM /10 TIIOCKOCTH

bubnuorexa
IHOK
https://m.eds
00.ru/dbee22
bc

30

VYron Mexay nNpsiMOd U INIOCKOCTBEO

Bubnauoreka
LIOK
https://m.eds
00.ru/6b61b2
b4

31

32

Pemenne 3amau: Yroa mexay npsaMon u
IUIOCKOCTBIO

Pemenue 3anau: Yros mexny npsMon u
IUIOCKOCTBIO

33

Teopema o Tpex nepneHauKyIsIpax

Bubauoreka
1IOK

https://m.edso
0.ru/e4972cdc

34

TeopeMa 0 Tpex NepHeHANKYIsIpax

bubnuorexa
HOK

https://m.edso
0.ru/52188a7d

35

36

37

TeopeMa 0 Tpex nepneHauKyIsIpax

JIByrpaHHbIi yron

JIByrpaHHBIN yrou

Bubnnoreka
1HOK
https://m.edso
0.ru/9f246736

Bubauoreka
IIOK
https://m.eds
00.ru/5fa0b3
ce
bubnuorexa
IHOK
https://m.eds
00.ru/c7c777
ed

38

[Ipu3Hak neprneHauKyIIPHOCTH ABYX MIIOCKOCTEN

Bubnauoreka
IHOK
https://m.eds
00.ru/ec3e2d
a3

39

Pemenue 3agau. [Ipu3Hak neprneHauKyIIPHOCTH
JIBYX TIJIOCKOCTEM

Bubnauoreka
ITOK
https://m.eds
00.ru/ed9e2a
8e



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e

Pemenue 3amau: [lepneHauKkyIsipHOCTh IPSIMBIX,

40
MPSAMOM U TNIOCKOCTH, TIJIOCKOCTEH.
bubdauorex
KonTpoabHasi pabora no remam a OK
41 " - https://m.ed
IepneHAUKYJISAPHOCTD NPAMBIX U IIOCKOCTEH 500.ru/5b97
1ef3
Bubmmoreka
[ToHsiTHE MHOTOIrPaHHUKA, OCHOBHBIE 3JIEMEHTHI LIOK
42 MHOTOTI'PaHHUKA, BBIIYKJIbIE X HEBBIYKJIIBIE https://m.eds
MHOTOIPaHHHUKH; Pa3BEPTKA MHOTOIPAHHHKA 00.ru/2d24e8
73
Bubmmoreka
OK
43 [Tpuzma. https://m.eds
00.ru/b4ad63
ad
44 [IpaBunbHas mpuzMa.
Bubmmoreka
[Tapamnenenunen. IIpsamoyrosnbHbIi oK
45 . https://m.eds
MapaJUICIIENUIIE] U €70 CBOMCTBA 00.1u/8a7be6
83
46 Pemenue 3agau. [Ipuzma.
bubnmoreka
LIOK
47 ITupamupa. https://m.eds
00.ru/fh1cdo
as
48 IIpaBunbHasg nupamuaa.
49 Pemenue 3agau. [Tupamuaa.
50 Pemenue 3anau. Haxoxaenue momaau
MMOBEPXHOCTH MUPAMUIBI U IPU3MBI.
51 CummeTpusi B IpOCTPAHCTBE.
Bubnuorteka
LIOK
52 [ToHsATHE IPAaBUIBHOIO MHOTOI'PAHHUKA https://m.eds
00.ru/a0fdds
bf
Bubnuorteka
LIOK
53 OneMEHTb CHMMETPHH MIPaBUIBHBIX MHOTOTPAaHHHUKOB. https://m.eds
00.ru/b9e777
d9
bubnuoreka
54 KonrpomnsHas padora o Teme "MHOrorpaHHUKHT" LIOK

https://m.eds



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a95f5c04

00.ru/a95f5¢
04

55

[Tousatie 006 00BEME

Bubnanoreka
LIOK
https://m.eds
00.ru/7ad002
Ob

56

O0BEM TMpaMuIbI

Bubanoreka
LIOK
https://m.eds
00.ru/235171
b3

57

58

59

60

61

O0bEM UpaMuIbI

OO0BEM UpaMuIbI

O06BEM npu3MbI

OO0BEM pU3MBI

O06bEM pU3MBI

Bubnuoreka
HOK
https://m.eds
00.ru/f47dfef
d

bubmnoreka
ILHOK
https://m.eds
00.ru/2faadc
3f

Bubnunoreka
IIOK
https://m.eds
00.ru/798536
08

bubnuorexa
IHOK
https://m.eds
00.ru/1e0538
90
Bubauoreka
IIOK
https://m.eds
00.ru/482d3f
51

62

KonTpoabHas padora no reme "O0bémbl
MHOTOIPAHHUKOB'"'

buoaunorex
a [IOK
https://m.ed
$00.ru/28a6
573c

63

IHoBTOpenue. [TapannenbHOCTh NPSIMBIX, IPAMOUN 1
IUIOCKOCTH, IJTOCKOCTEH.

64

IHoBTOpenue. [lepnieHANKYIAPHOCTD MPAMBIX,
MPSAMOM U TNIOCKOCTH, TIJIOCKOCTEH.

65

IHosTOopenue. [Ipuzma u nupamua.

66

[ToBTOopenune. OObEM MHOTOTPAaHHUKOB.



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

ITPOI'PAMME

67 ‘ HroroBast koHTpOIbHAs paboTa 1
68 AHaau3 UTOroBOM KOHTPOJIbHOM pabOTHI.
IlonBenenue uToros
OBILIEE KOJIMYECTBO YACOB 110 68 l 5 10




11 KIIACC

Tema ypoka

Cdepa u map.

KoanuyecTBo 4acoB

Bcero

KonTpoabubie

padoTsl

IIpakTHyeckue

padoTsl

Jlara
usyue
HUS

DJIEKTPOHH
ble
nugposeie
oOpa3oBareJ
bHbIE

pecypchl

Bubanoreka
IIOK

https://m.edsoo.r
u/0341bc2b

BzanmHoe pacnionoxenue cepsl ¥ IUIOCKOCTH.

Bubanoreka
IIOK

https://m.edsoo.r
u/bed12a43

Humaap. Ihiomans MoBEpXHOCTH LHMIIMHAPA.

Bubnauoreka
IIOK

https://m.edsoo.r
u/6054b8cl

Pewenne 3amau. [Hununap. Ilnomans noBepxHocTu

HWIAHAPA.

KOHYC. IInomans IMOBCPXHOCTU KOHYCA.

YceyeHHBI KOHYC.

Bubnunoreka
HOK
https://m.edsoo.r
u/188f6216

Bubnuoreka
1IOK

https://m.edsoo.r
u/c94ba09b

VY ceuéHHbIN KOHYC: 00pa3yollre U BbICOTA,
OCHOBaHHUS U OOKOBast IIOBEPXHOCTH

Bubnuoreka
LHOK

https://m.edsoo.r
u/1468bab3

10

Pemenne 3amau. Konyc. [Inomane nosepxHoctu
KOHYca.

KOM6I/IHaI_II/I$I TCOMECTPHUICCKUX TCII

MHororpaHHHKH, BIMCAHHBIE B cPepy

Bubauoreka
LHOK
https://m.edsoo.r
u/Obdelbe8

Bubnauoreka
IIOK
u/3cef10e5

Bubnmmorexa
1IOK

https://m.edsoo.r
u/0b136158

11

12

MHororpaHH1KH, OUCaHHBIE OKOJIO chepbl

O0BEM uIMHpA.

Bubnmmorexa
1IOK

https://m.edsoo.r
u/5513d87b

13

O06beM KoHyca



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
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Bubnuoreka

. IIOK
14
OO0bBéM 1apa ¥ mIomazsb cepbl hitos://m.edsoo.r
u/d189bde2
[Tono6HbIE Tena B npocTpancTBe. COOTHOIEHHS EngHOTeKa
15 7| e
MEXy IUIOIIAIIMH IIOBEPXHOCTEH, 00bEMaMu hitos://m.edsoo 1
10JIOOHBIX Tel u/810cf1eb
16 Pemenue 3anau. Tena Bpanienus.
bubnuorexa
17 Kontposnbnas padota no temam "Tena Bpamienus" u LIOK
"O6bems! Ten" https://m.edsoo.r
u/4a33a8ab
bubnunoreka
18 | BexkTOop Ha MJIOCKOCTH U B IPOCTPAHCTBE LOK
p pocTp https://m.edsoo.r
u/5caefclb
Bubnunoreka
19 CI10’keHE U BBIYUTAaHHE BEKTOPOB LOK
p https://m.edsoo.r
u/23f4f089
Bubnauoreka
LHOK
20
YMHO)KEeHUE BEKTOpa Ha YHCIIO hitos://m. edsoo.r
u/dee379eb
Bubnauoreka
2 Paznoxenune Bektopa 1o TpémM HEKOMIUIaHAPHBIM OOK
BEKTOpaM. https://m.edsoo.r
u/a28fd74e
[IpsiMOyTOJIBHAS CHCTEMA KOOP/IMHAT B E"(‘f}?nom{a
22 . . 7
npocrpanctse. Koopaunars! BekTopa. [Ipocreiimmue httos://m.edsoo.r
3aa4u B KOOpAHUHAaTax u/d3alfe30
”3 VYron mexay BekTopamu. CKalsipHOE MPOU3BEICHHE
BEKTOPOB
Bubauoreka
" KoopanHaTHO-BEKTOPHBII METO TPU PELLICHUN LIOK
reOMETPUYECKHX 3a1a https://m.edsoo.r
u/48db7058
Bubnuoreka
»5 KoopanHatHO-BEKTOPHBINA METOI ITPU PENIEHUN LIOK
T€OMETPUYECKUX 3a7a9 https://m.edsoo.r
u/725effca
26 Brrunciienue yriioB Mexay NpsMbIMU U
TIOCKOCTSIMU
bubnuorexa
7 KonTponpHas pabota o Teme "BekTopsl u 1IOK
KOOPJMHATHI B IPOCTPAHCTBE" https://m.edsoo.r
u/77c22fcs
98 IToBropenue. [IpAMOYTroabHBIN NapaAIICIICIIUIIE. Bubinorexa
Ky6. LOK
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https://m.edsoo.r
u/1780bahd

29

[ToTopenue. [Tpusma. [IpaBunbHas nmpusma.

Bubnauoreka
IIOK

https://m.edsoo.r
u/078cd184

30

IToBropenue. [Iupamuna. IlpaBunbHas nupamuaa.

Bubanoreka
ITOK

https://m.edsoo.r
u/7491efe0

31

[Toropenue. Hununap. Konyec.

Bubanoreka
ITOK

https://m.edsoo.r
u/4dffdag7

32

33

34

[ToBTOpenue. KoMOuHaIuy reoMeTpuuecKkux Tell.

WroroBas koHTponbHAs paboTa

AHanu3 KOHTPOJIbHOM paboTsl. [TonBeneHNEe UTOTOB.

bubnunoreka
HOK
https://m.edsoo.r
u/74b2ad91

bubnnoreka
[IOK
https://m.edsoo.r
u/ec24dfc2

Bubnuoreka
1IOK

https://m.edsoo.r
u/f465d10e

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEero o01Iero o0pa3oBaHus
pe3yJjbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMas, INIOCKOCTb
25 [TpuMeHSITh aKCHOMBI CTEPEOMETPHUH U CIICICTBHS U3 HUX TIPU PEIICHUU
' TCOMETPUUYCCKUX 3a/1a4
23 OnepupoBaTh MOHATHIMH: MAPAJUICTLHOCTh W TMEPICHIUKYISIPHOCTD
' NPSIMBIX M IJIOCKOCTEH
24 KnaccuguupoBarh B3aMMHOE PaCIIOIOKEHHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMHU: ABYTPAHHBIN YTOJ, TPaHU ABYTPAHHOTO YTIIa,
7.5 pebpo BYrpaHHOrO yIJa, JIMHEWHBIM yTrOJ JBYTPAHHOTO VIJIA,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTpaHHHKA, MIPaBUIIBHBIN
MHOTOTPaHHUK
24 Pacrio3naBaTh OCHOBHBIE BHUIbI MHOTOTPAHHUKOB (MMpaMuia, Mpu3Ma,
' MIPSIMOYTOJIHHBIN MapajuieNenume], Kyo)
KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- Kinaccupukanuyd  (BBIMYKIBIE W HEBBITYKJIblE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC IPU3MBEI,
napasuIeNeuIe /bl
- OnepupoBaTh  TOHSITHUSIMH: CeKymas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHITh TNPUHIUIBI TMOCTPOCHHUS CEUYEHUH MHOTOTPAHHHUKOB,

HCIIOJIB3YA METOA CJICI0B




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemiats 3a1a41 Ha HAXO0XKXICHHUEC r’COMCTPHUICCKUX BECJIIMYHH 110 06pa3uaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
PECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a1a4 Ha BbIYMUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHpamuza) C OpUMEHEHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOI'OI'PaHHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSL B IIPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

W3Bnekatb, mpeoOpa3oBbIBaTh U HMHTEPIPETHPOBATh MH(OPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMETPUICCKUX
3aaa4, npcamnoararomnux HECKOJIBKO MaroB pCeIicHHA, C€CIIM yCIIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

HpI/IMeHHTL HpOCTCI\/’IH_II/Ie nporpaMMHbBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJC U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsATh TOJMYYEHHBIE 3HAHHUA Ha MPaKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYallud M MPUMEHSTh W3YYECHHbIE MOHITHUS B IpoOIecce
MIOKCKA pelIeHUs] MaTeMaTh4ecku C(OpMyJIMpOBAaHHONH MPOOIEMBI,
MOJIEJIMPOBATh PeabHBIE CUTYAIH Ha SI3bIKE T€OMETPUH, UCCIIEI0BATh

MNOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM I'COMECTPUICCKUX MMOHSITHH U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MIOBEPXHOCTb,
6.1 o0pasyroniye NUIHHIPUICCKON TMOBEPXHOCTH, HWIMHIDP, KOHHYECKAs
' MOBEPXHOCTh, O00pa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudunupoBars B3aUMHOE pacIofioKeHUE CPephl U MITOCKOCTH
OnepupoBarh TMOHITHSIMH: IIAPOBOW CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbIYHCHATE COOTHOIIEHHS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00BEMaMH ITOTOOHBIX TEJT
69 N3o06paxaTs n3yyaemble QUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHUS
W3Biiekath, MHTEPIPETUPOBATh M MPEOOPA30OBBIBATHE MH(POPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (GUTYypaxX, MPEACTaBICHHYIO Ha

YepTekax U pUCYHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBbBI KOOPAMWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHEI BCKTOPA,
yYroia MeEXAy BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U INPOU3BECACHHUEC BCKTOpPA HA YHUCIIO, YTOJ
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
IIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINUE IPOrPpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCliIO3HABATh MMPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UpPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOIb30BAHUEM T€OMETPUUYECKUX MMOHATHNA U
TEopeM, amnnapara ajareopsl, perarb NpaKTHUECKUe 3a/1a4H, CBI3aHHBIE

C HAXO0XACHUEM I'€COMCTPUICCKUX BCJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSITHS CTEPCOMETPHHU. Tqua, nmpsAMas, IJIOCKOCTb, IMPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, YToll MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiimme mpocTpaHCTBEHHBIE (GUTYPBHl  Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTIIbI B MPOCTPAHCTBE: YIOJl MEXKAY MPAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JMHEWHBIA yroJd JBYTPAHHOrO  yrIJja.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TIPSIMO# IO TIIIOCKOCTH, TIPOEKITUS PUTYPBI HA IIIOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEN: MPU3HAK NEPIEHINUKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEX

MEepIEHIUKYIsIpax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npuU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAs ITOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, MPSIMOYTOJIBHBIN
napajuiejienuIe] U ero coucrea. Ilupamupa: N-yronpHas nupamMuna, TpaHd U
OCHOBaHUE MHUpaMu/ibl, 00KOBas U MOJIHAs TOBEPXHOCTh MUPAMUIbl, IPAaBUIIbHAS U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: IMOHATUE MPABWIBHOIO MHOI'OTPAaHHHUKA, IIPaBUJIbHAS IPU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, pr[MOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH MOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM Ipu3Mbl. I omans 00xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPaBUIIBHOM IHpaMuIbl, TEOpeMa O IUIOLAAN

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

[IOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX TET

11 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckass mOBEpXHOCTh, 0OOpa3ylolue KOHUYECKON IMOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH MoBepXHOCTH. KoHyC: oCHOBaHME U BepInHa, 00pa3yromias
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC!

oOpa3yromiye U BbICOTa, OCHOBAHUSI U OOKOBast TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. P%BépTKa OUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHHs W MHOTOTPAaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0bEM mapa u miomnaab chepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

o1 MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkEHHE BEeKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreitimne 3amaun B KOOpJAMHATax. Yroi Mexay Bektopamu. CkaisipHOe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
ymeHue (GopMyIupoBaTh U ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJCHHI; yYMEHUE OIECPHPOBATh TOHATHSIMHU: MHOXECTBO,
IIOAMHOKECTBO, OIICpallMy HaJl MHOKCCTBaAMH; YMCHHC HUCIIOJIL30BaATh
TEOPETUKO-MHOXKECTBCHHBIM  anmapar Il ONHCAHUS  PealbHbIX
IIpOLECCOB U SIBJICHUH U Inpu pCIICHUHU 3a/1ad, B TOM 4YHUCJIC U3 JPYTHUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHnue onepupoBarh MOHATUAMH: HATYPAIbHOE YHCIIO, LEJIOE YUCIIO,
CTEIEHb C LIEJIBIM II0Ka3aTeIeM, KOPEHb HATYPaJIbHOW CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEHCTBUTEIIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK I10 MOAYJIO, PalMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOe, aIrOpUTM EBKIIMAA Mpu pereHny 3a/1a4; 3HaKOMCTBO
C Ppa3JIMYHBIMU TO3UIUOHHBIMM CHUCTEMaMH CYHUCIICHMS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAXKEHUN CO

CTENEeHsIMU U JiorapudmMamu, npeoOpa3zoBaHus IPOOHO-PAIIMOHATIBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmeTHyeckas ~ Iporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEeHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUYECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  INPUMEPbl  HUCIOJIb30BAaHMA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBl, yMEHHUE OIEpPUPOBATH
MOHATHUSIMU: TOXXKJECTBO, TOKJECTBEHHOE IPeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C IIapaMEeTpPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJI PEIICHUS MAaTEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTb
(GyHKIMY, SKCTpeMyM (QYHKIIMH, HauOoJIbIllee U HAUMEHbIIIEEe 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACHUMIITOTHI
rpaduka ¢GyHKUUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbId HMHTErpall; yYMEHHE HaxOJuTh acUMMOTOTHI Tpaduka
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HUCIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIEIOBAHUS
(GyHKUIMHA, HAXOIUTh HAMOOJbIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTpPOUTh TIpadUKM MHOTOYJIEHOB C HCIOJIb30BAaHHWEM  ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T pepeHIInaIbHbIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, TOKa3aTenpHass W Jiorapupmuueckas (QyHKUIUH; yMEHUe
CTpOUTH TpadUKN U3YyYEHHBIX (DYHKIHA, BBIMONHATH IPpeoOpa3oBaHuUs
rpaduKoB (YHKUUH, UCTIOJIB30BAaTh TPaGUKH ISl U3yUEHUS [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiate TEKCTOBBbIE 33/1a4M pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBHUIO 3a/1a4, MCCIIEI0BATh IOJIyYCHHOE PEIICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CUTyaluu HA SA3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM allapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUSIMH: CpeaHee apu(pMETHUYECKOE,
MearaHa, HauOoJblllee ¥ HauMEHbIIee 3HAaUeHUs, pa3Max, AUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa, yMEHHE MW3BIIEKATh,
HMHTEPIPETUPOBaTh UH(OPMALINIO, TPEICTABICHHYIO B Ta0lMIax, Ha
auarpammax, rpaukax, OTpakarolyto CBOWCTBA peallbHBIX MPOLECCOB
U SBIEHUHN; NPEICTaBISATh HHPOPMAIMIO C TOMOMIbIO TabIuI U
quarpamm; HCCIEI0BaTh CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U D3JIEKTPOHHBIX CpPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMM: CIyyailHasi BeJIMYMHA, paclpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHON BENWYMHBI, (YHKIUU pacrupefesieHuss Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeiesieHuid i pelIeHus 3a1a4; 3HaKOMCTBO C MOHSTHSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHWCIO COYETAHHUH, YHUCIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHHE TPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy ACHUS IS PEIICHHS 3a]iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM yroi,
JNBYI'PAHHBIA yroJj, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
[apaJUIEIbHOCTD U MEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yIroi
MEXIy MPSMBIMHU, YTOJI MEXAY HMPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIU C MOMOLIBI0 N€OMETPUYECKUX IOHATHUH U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUTYpbI, 00bEM PUTYPHI,
MHOTOTpaHHUK, IPaBUJIbHBI MHOTOI'PaHHUK, CEYeHIE MHOTOTPaHHHKA,

Ky0, mapajiesnenunesn, npu3Ma, nupamuiaa, Gurypa U MOBEpXHOCTb
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUMbI, MPU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOIO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS] KOHYCa U IIWIMHAPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IIJIOCKOCTb,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHE TPUMEHSATh CBOWCTBA T'€OMETPHUYECKUX (uUryp,
CaMOCTOSITENIbHO (OPMYJIUPOBATH ONpEeNieHUus U3y4aeMbIX (uryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX TE€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
KIaccupukanuio (UTYp 1O PA3IHYHBIM TPHU3HAKAM, BBITIOIHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U MOJOOHBIE PUTYPHI, B TOM YHCIIEC B MIPHUPOJIC,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUUECKHUE OTHOIIEHHS
MPU PEUICHUM 33Ja4; HAXOJIUTh T€OMETPHYCCKHE BEITUYHMHBI (IJTMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MIPEIMETOB U M3 PEATbHOM KU3HH, YMCHHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JJTMHA, YTOJ, IMJIOMaAb, 00bEM, IUIOMIAlb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTU MUPAMHU/JIBI, IPU3MBI, KOHYCA, IIMIMHAPA, TUIOIMaAb Chephl;
00BEM Ky0a, IPSIMOYTOJIHLHOTO MapaijieNienuIeaa, MUpPaMHuIbl, PU3MBI,
HWIMHIpPA, KOHYyCa, Iapa; YMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

o1I00HBIX GUryp
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YMeHHne onepupoBaTh  IMOHATHUSAMM: NPSIMOYIOJbHAs  CHUCTEMa
KOOPAMHAT, BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IMPOU3BEACHNUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOpaA IO
0a3ucy, CKaJsipHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOj
MEXIy BEKTOpPAaMH; yMEHHE  MCIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBIA METOX Ul PELICHUS I'€OMETPUYECKUX 3a7ad U 3a1ad

JIPYTUX Y4eOHBIX MTPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s pelIeHHs 3ajauu;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI

12 Panmonanbupie yncna. OOBIKHOBEHHBIE M JECATUYHBIE IPOOU, MPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypalbHOW  cremenu.  JleWictBus ¢
' apu(METHIECKUMH KOPHIMHU HATypaIbHOH CTETICHU

v Crenenp ¢ menbM mokasateneM. CTelneHb C palOHANBHBIM ITOKA3aTeNeM.
' CaoiicTBa cTenEHU

15 CuHyc, KOCHHYC M TaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI

JeiicTBuTenpHble uMcaa. Apu@MeTHYecKue onepauuu ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BBIYUCICHUS, TPAaBWIA OKPYTJICHUS, TPUKUAKA U
OLIEHKa pe3yJIbTaTa BHIYHUCIECHUH

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Hensle 1 1poOHO-paliiOHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHUS

2.4 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
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Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl

3 QyHKIUHU U TpaduKu
31 dynKus, cmocoos! 3amaanus GyHkuun. ['paduk Gynkmuu. Bzaumuo oOpaTHbie
' ¢ynkuuu. YétHeie n HeuéTHBIe pyHKIMU. [leprnogumueckue GpyHKImM
OO6nactp ompeneneHus 1 MHOXKECTBO 3HaueHWi ¢yHkimu. Hymn ¢yHkuuu.
3.9 [TpomexxyTku 3HAKONMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKILHU.
' MaxkcumyMbl 1 MEHUMYMbI QyHKIMH. Haubonbiee 1 HauMeHbIlee 3HaUYCHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CrenenHas (QyHKIMsS ¢ HaTypaJbHbIM M LieJbIM NoKa3ateneMm. EE€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINN, X CBOHCTBA U TpaduKu
35 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkuuii. CBoicTBa (GYHKIHUH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
38 Apudmerndeckass W TreoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonHas GyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIMN
[TpruMeHeHrne TPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIUII Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHre HanOobIero 1 HauMeHbIEro 3HaueHus! QyHKIUU
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
) MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTU
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE




7.3

MHororpasHuku

7.4

Tena v MOBEPXHOCTH BpALLEHUS

7.5

Koopaunatsl 1 BEKTOPBI
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