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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TIE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIECHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
rPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX JUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
NPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM PEaJbHOrO0 M HJAEAJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMAaTUYECKON HAYKOM SIBJICHUH U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJi1 ajJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOecrnedyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HAMPABIEHHOCTH, TaK U T'YMaHUTapPHOU.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYarOIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U IIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€¢ pELIECHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS NMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOT'O LIMKJIa, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AESITeNbHOCTU uejoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusl  JAEWCTBUTENBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu 00BEANHSIET pa3HbIe BUABI yUeOHOU U TPYAOBOM NEATEIbHOCTH, SIBISETCS
OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, MOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro kKypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JEUCTBUM, CHEHUPUIHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICUIHOTO MPOJOJDKEHHS  00pa3oBaHUS IO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C IPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
oOyyaroluxcs CpeHeN UIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOAUMbIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
npo(hecCUOHANBHOM NesSTENbHOCTH.

JlocTH)keHHE LEeTM OCBOCHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3ajay. [lpuopuTeTHBIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsSIFOTCS:

e (opMHpOBaHHE TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aUMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opmMupoBaHHME NMpPeACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalIeHUs KaKk
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPAa;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha 4YepTeXax, MOJENISIX M B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJAJCHUE METOAAMM PEIICHMS 3a/lay Ha MOCTPOCHUS Ha M300paKEHUSAX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEUIEHUS  OCHOBHBIX  THIOB  3ajiay;
dbopMHpOBaHHE  YMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelbHbIC
pacCcy X /IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ay C
IPAKTUUECKUM COJIEPKAHUEM;



e PAa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX XKU3HEHHBIX CUTyalUUsX M MPU U3YYECHHH
Ipyrux  y4eOHbIX  MPEIMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
r€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEUleHus MIPAaKTUKO-OPUEHTUPOBAHHBIX  3a/ad,
WMHTEPHPETUPOBATh U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMBbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEPEOMETPHUH B HAYaJI€ €ro U3yYEHHUs 3a/1a4, PEIIAeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpENelIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haja HUMH, 4TO
CHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HATIISIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpPKaHUSI.

OcHOBHBIE cozaepkaTesbHble TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanaukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTIOTUUECKUX YMEHUMN
pacnpenenseTcs He TOJNIbKO M0 COAEPKATEIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEeHET0 00111eT0 00pa3oBaHUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM Oo0y4yeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpECceKarolIrecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: TNapajyiesibHble TMpsAMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMHM;, Yrod MEXIy NpPsIMbBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: TapalienbHbIE TUIOCKOCTH; CBOMCTBA MapaieIbHbIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TIJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE W MEPICHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopeMa O NpsSMoH
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT NMPSMOM JI0 TJIOCKOCTH, TPOEKIIMS (PUTYPHI HAa MIIOCKOCTh. [leprneHaAnKyasIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTe. Teopema o Tpéx
MEPIEHIUKYIISIPaX.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHass mupamMuaa. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJia; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHus MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CAMMETPHUH B MUpaMUAaXx, HapajuieNenurenax, NpaBuiIbHbIX
MHOTOTPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW TMHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapruyeckas MIOBEPXHOCTB, oOpasytomue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEpXHOCTU. LlWnmMHIOp: oOcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXxHOCTH. KoHycC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxenue cepbl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
II01AbL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCAaHHbBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGueie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH ), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekTopaMu. [IpsmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. [lpocreitmiue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalasipHOE MPOU3BEIEHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTMKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, paCCyKICHUI1; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUN U
OTIbIXa, peryJisipHas pu3ndeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMy OOpa30BaHHUIO U



caM000pa30BaHUIO HA TMPOTSKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE IMPUPOJTHON M COIMATLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelieHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUI JUISI OKPY>KaIOIIEH CpeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTHUSI M 3HAYUMOCTH IS PA3BUTHS IIUBUIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHMS MPOTPAMMbI Y4EOHOTO TMpeaMera
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuugepcanvhvie  no3nasamenvHwle  Oelicmeus,  0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBUA:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU;, (POPMYIUPOBATH
OTIpeNICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHupoBaTH W MPEoOPA30BBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJauu (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1elicCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOpEUHE, MpolJIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
POBENEHHOTO HAOJIOJEHUSA, MCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

e BBIABIITH A€(PUIMTHI HH(DOPMALUMH, TAHHBIX, HEOOXOIUMBIX JIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO W3  HCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
pa3IUYHBIX BUAOB M (POPM MPENCTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3IMUHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OLCHUBATH HaAEKHOCTD uH(bopMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1a€MOI TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4Me U CXOJCTBO IMO3ULHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3a7adyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHHU4YeCcTBO:

MOHUMATh U UCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHMBHUIYaIbHOU
paboThl MpHU penieHuH Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI padbOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIMIOBBIX (popMax paboThl (00CYK1eHHs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhueepcanvrvle pecynamuenuie oeticmaus, obecneyusarom gopmuposanue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yiibTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBAaTh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBACHATH
MPUYMHBI TOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBath NOHATUSAMHU: TOUKA, IpsMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATHUSAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JMHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUIIbHBIII MHOTOTPaHHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccu(ukanuy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUIebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYpP: BUI
CBEpXY, COOKY, CHUBY.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO TNpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTO0OHBIX MHOTOIPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha 4epTekax W
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TPUMEHSTh H3yYCHHBIC TOHATHS B MPOIECCE IOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUH, WCCIEAOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKast TOBEPXHOCTH, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BIMcaHHASS B MHOTOTPAHHUK WM TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY TUIOMAIASIMU MOBEPXHOCTEH W 00bEMaMH
MOTO0HBIX TE.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YePTEKHBIX MHCTPYMECHTOB.

BhITIOTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHUS.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKiIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKue (HaKkThl I PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOIaraloX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiilime reoMeTpUYecKUe 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUHA U
HaXO0XkJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3naM WiIH alropuT™MaMm, MPUMEHSS
W3BECTHBIE METO/bI ITPU PEILIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATP OpOCTEHIINE MPOTPAMMHBIE  CPEIACTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEABHBIE
CUTyallUM W TPHUMEHSITh HM3YyUYEHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTEeMaTUYeCcKu CQOPMYIHPOBAHHON MpPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyalluM Ha A3bIKE TEOMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, armapara aareOpsl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
10 1
! Baenenue B crepeomerpuro https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ U TIIOCKOCTH B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyYISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
1 1
4 VYTIubl MeXAy MPSAMBIMU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1¢209¢37
bu6mmoreka IIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
1
6 OOBEMEI MHOTOraHHHKOB ? https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 Bubnmorexa [IOK
p ' P r https://m.edsoo.ru/1c¢209e37
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




11 KJIACC

KoaudecTBO 9acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Kourposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 T 12 1
©J1a BpatieHi https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJMHATHI B POCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 34 4 0

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

Ceuenus MHOTI'OIr'paHHUKOB

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBbIE MIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CeperHbI OTpe3Ka
[TonsaTus: nepecekaromuecs
2 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubmmorexa LOK
- 11ep https://m.edsoo.ru/2d8a9c¢99
npsiMasi ¥ MIIO0CKOCTb
[TonsaTHA: nepecekaromuecs
3 IIJIOCKOCTH, NEPECEKAIOLIUECS 1 bubnuorexa LIOK
> 1IEP https://m_edsoo.ru/db685e73
npsiMasi ¥ MII0CKOCTb
3HAKOMCTBO C MHOTOI'PaHHHMKaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
4 PUCYHKaX, Ha IPOCKLIMOHHBIX 1 1 bubmorexa HOK
YHKAX, https://m.edsoo.ru/a63959ed
yepTexxax/Kontponbhas padora Nel
BXOJIHAsI
HauanpHabie cBenenus o kyoe u
" bubnuorexa [JOK
5 nUpamMuie, X pa3BEPTKU U MOJIEIH. 1

https://m.edsoo.ru/b30dff38




HauanpHbie cBeneHus o kyoe u

bu6mmoreka [IOK

6 HHPAMITE, HX pASBEPTICHL I MO https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM

7 MOCTPOEHUH CTEPEOMETPUM: bubnnoreka [HOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccScdfe
CIEACTBHUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM

9 IIOCTPOEHUH CTEPEOMETPUM: bubnuorexa [JOK
aKCHUOMBI CTEPEOMETPHUHA U https://m.edso0.ru/65c6b106
CJIEACTBHUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK

10
aKCHUOMBI CTEPEOMETPUHA U https://m.edsoo.ru/258fc245
CJIEACTBHUS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B

1 IIPOCTPAHCTBE: MepeCeKaroIunecs, bubnnoreka [JOK
IapajuleIbHbIE U CKPEIIUBAIOIINECH https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:

12 NapajuiebHbIe IIPSMbIE B bubmmorexa [OK

IIPOCTPAHCTBE; MApaJUICIBHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3




[MapannenbHOCTh NPSMBIX
IUIOCKOCTEH B IIPOCTPAHCTBE:

bu6mmoreka [IOK

13
[TapamienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriab1 ¢ cOHanpaBIEHHBIMU bubnnoreka [HOK
CTOpPOHaMU https://m.edso0.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnnoreka [JOK
napaJuielibHbIE TNIOCKOCTH https://m.edsoo.ru/2e18f255
13 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiimme npocTpaHCTBEHHBIE
19 ¢burypsl Ha MJIOCKOCTHU: TETPad Bubmmorexa LIOK
P + TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJuiesnenumnes
bu6mmoreka [JOK
20 IT i
OCTPOCHIE CeteHit https://m.edsoo.ru/1d434d0f
bu6mmorexa [IOK
21 [TocTpoenne ceuenuit
TPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbnas padota Ne2 o teme
2 "[IpsiMBI€ M TIOCKOCTH B bubnnoreka [JOK
npoctpaHcTse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN 1
PHEHIHITED P bubmuorexa [JOK
23 IJTIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d




[Ipsimble napasuienbHbIe U

bu6mmoreka [IOK

24 MEPIEHIUKYIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

)5 [IpsimMble mapasnienbHbIC U bubnmoreka [JOK
MEPIIEHANKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHauKyJIApHOCTH bubnuoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIsIpHOCTH bubnnoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edso0.ru/635c¢5087

29 Teopema o npsmoit bubnuoreka [IOK
MEPIECHANKYISIPHOMN MIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnoreka [JOK
MEPIEHUKYIISPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
IlepnieHquKyIsAp U HAKIIOHHBIE:

31 paccTostHue OT TOYKHU J0 IIIOCKOCTH, bubnnoreka [JOK
paccTostHue OT MPSAMOU 10 https://m.edsoo.ru/33c477d3
IIJIOCKOCTH
[IepneHuKymnsp U HAKIOHHBIE:

By paccTostHue OT TOYKHU J0 IJIOCKOCTH, bubnnoreka [JOK
paccTosHUE OT MPSAMOM 110 https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[lepneHauKymnsp U HAKIOHHBIE:

3 paccTosHUE OT TOYKH J0 MIIOCKOCTH, bu6mmorexa [IOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/a5Sb7b8e3
IIJIOCKOCTH

34 [TepnienquKymnsip U HaKJIOHHBIE: bubnmoreka [JOK

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc




paccTosiHue OT IpsIMOH 10

IJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/5fa0b3ce
7 JIByrpaHHbII yroJi, JMHEHHBIN yroi bubnuoreka [IOK
JIBYT'PaHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHquKyISpPHOCTD MJIOCKOCTEM:
38 MPU3HAK NEPIEHAUKYIIPHOCTH bubmmoreia LIOK
p p fl yip https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEMN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
39 MIPU3HAK NEPIECHAUKYISIPHOCTH Bubnnorexa LIOK
P p fI y1Ap https://m.edsoo.ru/ed9e2a8e
JBYX IUIOCKOCTEN
[lepneHuKyISIPHOCTB MIIIOCKOCTEM:
40 1| §3Ha1<II neyneg HUKYJISIPHOCTH bubmorexa LIOK
P p il yp https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
41 Teopema o TpEX neprneHANKyIIpax bubmmorexa LIOK
P B P JHKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIIpax bubmmorexa LIOK
p P PHCHMIYIAD https://m.edsoo.ru/52188a7d
43 Teopema 0 TpEX nepHeHANKYIApax bubmmoreia LIOK
PEME § TPER HEPHERMEED https://m.edsoo.ru/9f246736
KonTponbnas padorta Ne3 no Temam
44 "[leprieHIMKYIAPHOCTD MPAMBIX U bubanoreka [JOK

~ 1

mockocTeil" u "YTibel Mexay
MPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3




IlousTue MHOI'OI'paHHHKa,
OCHOBHBIC 3JICMCHTbBI

45 MHOI'OTPAaHHUKA, BBITYKIIBIE U bubmmorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBIIMYKJIbIE MHOTOIPaHHUKU;
pa3BEPTKAa MHOTOTPaHHUKA
IIpu3ma: n-yrosibHas npusMma; rpaHu
46 Y OCHOBAHUS MPU3MBI; TIpsIMast U bubnnoreka [JOK
HAaKJIOHHAs [TPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IPU3MBbI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubnnoreka [JOK
napajuiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrosibHas nupammuaa,
I'PaHU ¥ OCHOBaHME NMUPaMMUIbI;
48 O0KOBast ¥ NOJIHAs TOBEPXHOCTh bubnmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUpaMU/JIbl; IPAaBUJIbHAS U
yceuéHHas nupaMua
[IpaBuiibHBIE MHOTOIPaHHUKHU:
MIOHATHE NTPaBUIIBHOTIO
49 MHOT'OIPaHHUKA; IPaBUJIbHAS bubnnorexka [JOK
Npu3Ma U MpaBUIbHaAsA IUpaMHUIa; https://m.edsoo.ru/074c8865
IIpaBWIbHAs TPEYTrOJIbHAS MUpaMuaa
Y TIPaBUJIBHBIN TETPasp; Kyo
IIpencraBienue o NpaBUIbHBIX
50 MHOT'OTpaHHHUKaX: OKTa’Ip, bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
51 CUMMETPHS OTHOCUTEIIBHO TOUKH, bubnnorexka [HOK

MPSIMOM, TJIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B IUPAMUJIAX,

https://m.edsoo.ru/b9e777d9




napajiCenuicaax, rmpaBUJIbHbIX

MHOT'OTPaHHUKAX
Brruuciienue 371€eMeHTOB
52 MHOTOI'PDAaHHHUKOB: péOpa Bubmiorexa LIOK
p - Peopa, https://m.edsoo.ru/6cdbecef
JTMAroHaJu, yIJIbl
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 OPU3MEL, IUIONIAAb OCHOBAHMIMI Bubmiorexa ITOK
P ’ tan . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanp 60KOBOM OBEPXHOCTH U
ITIOBEPXHOCTHU ITPABUIILHOMN
54 OAPAMUIBI, TEOPEMA O IUIOLIAAN Brommozexa [IOK
DAMURL, 180D Hatn https://m.eds00.ru/5603¢30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMHU/TBI
55 KonTponbnas padora Ne4 no teme bubnnoreka [JOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
" bubnuotexa [JOK
56 ITo e 00 00BéMe
T PeM https://m.edsoo.ru/7ad0020b
" bubnuoreka [JOK
57 006
DM THPAMITIB! https://m.edsoo.ru/235171b3
" bubnuorexa [JOK
38 OOBEM mupamiE! https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
> OonEM THpaMmpt https://m.edsoo.ru/79¢10312
" bubnmoreka [JOK
60 Ooném THpaMmpt https://m.edsoo.ru/2faadc3f
b K
61 O06BEM IPU3MBI nommotexa O

https://m.edso00.ru/79853608




bu6mmoreka [IOK

62 OGuEm npusmbt ! https://m.edsoo.ru/ 1053890
N bubnmoreka [JOK
63 OGbEm npusmbt ! https://m.edsoo.ru/482d3f51
64 KonTtponsHas padora Ne5 mo reme | bubnunorexa [IOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTHU3alKs 3HAHHIA. | bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpEeHHE, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Beruucnenue paccTosHAN: MEXY
66 JBYMSI TOUKaMH, OT TOYKH JI0 1 bubnmnorexa [IOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMU
67 Nrorosas padora / KonTponbHas | bubnuoreka [IOK
pabota Ne6 https://m.edsoo.ru/b9146bcO
IToBTOpenue, 0600IIEHNE
CUCTEMaTHU3AIMs 3HAHHUH.
Brruncienue yriioB: Mex1
68 CKpCHII/IBaIOIIIZIrMI/ICZ HpﬂMIiMI/I, 1 bubmmorexa [TOK
N https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
TJIOCKOCTSMU
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




11 KIIACC

No KoauuecTBO YacoB DJIeKTPOHHbIE
0 ena ypoKa Bee Koutpon = IIpakrnu i[:;:e uudpposbie
/ ‘o bHbIE ecKme st o0pa3oBaTe/ibH
I padoThbI padoTbI ble pecypchbl
Cdepa u map:
LEHTP, Paanyc, bubnmnoreka
JIMaMETp; TUIOIA/Ib 1 HOK
HOBEPXHOCTH https://m.edsoo.ru/
0341bc2b
chepsl
B3anmuoe
pacroJioxeHue
cdepsl 1 bubnuoreka
) IUIOCKOCTH; 1 HOK
KacarelibHas https://m.edsoo.ru/
MJIOCKOCTh K bed12a43
chepe; IoMAIL
cepsl
N3o6paxenune bubnmoreka
3 cdepsl, mapa Ha 1 HOK
ILUIOCKOCTH. https://m.edsoo.ru/
Cedenus mapa bc15f712
unueapuaeckas
MMOBEPXHOCTb,
oOpa3ymomue
LWIAHAPUYECKON bubmnoreka
4 IIOBEPXHOCTHU, OCh | 1 HOK
LAJIMHIPUYECKOU https://m.edsoo.ru/
noBepxHoctu/Kon 6054b8c1
TpOJIbHAS
pabotaNel
BXO/HAs
Hunmusap:
OCHOBaHHS U
OoKoBast bubnmnoreka
5 MTOBEPXHOCTb, ] 1HOK
oOpa3yromias u https://m.edsoo.ru/
OCh; IIOMIAIb 18816216
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU
6 N3o06paxenue 1 bubnuoreka
LWIAHAPA HA 1HOK




IJIOCKOCTH. https://m.edsoo.ru/
Passéprka 016e25eb
HWIMHAPA.
Ceuenus
HWIMHAPA
(TIII0CKOCTHIO,
MapajuieIbHON WU
MEePHEHIUKYISIPHO
1 OCH IIWJIMH]IPA)
Konnueckas
MMOBEPXHOCTb,
obpasyromiue bubnuoreka
7 KOHUYECKOU LIOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/
U BEpIIMHA c94ba09b
KOHHUYECKOM
MOBEPXHOCTU
Konyc: ocHoBanne
U BEpIINHA, bubnuoreka
g oOpa3yrolas u L[IOK
OCBb; IIOIIAAb https://m.edsoo.ru/
OOKOBOM M ITOJHOMH 897dd3b2
MOBEPXHOCTU
VY ceu€HHbIi
KOHYC:
oGpasyrome u bubnuoreka
9 BBICOTA,; HOK
OCHOBAHISL I https://m.edsoo.ru/
1468bab3
OokoBas
MMOBEPXHOCTH
N300pakenue
KOHYycCa Ha
TJIOCKOCTH.
Pa3BépTka KoHyCa.
Ceuenus koHyca Bubmiorexa
10 (TUTOCKOCTHIO, HOK
MApAIEHHOI https://m.edsoo.ru/
Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH
yepe3 BepIINHY)




KoMmOunamus ten

Bubianoreka
HOK

11 BpalleHus U
https://m.edsoo.ru/
MHOT'OTPaHHUKOB 3cef10e5
MHororpasHuk,
OIKUCAHHBINA OKOJIO
Bbubimnoreka
chepsr; chepa, OK
12 BIIMCAHHAA B I
https://m.edsoo.ru/
MHOTOT'PAaHHUK 0b136158
HUJIHA B TEJIO
BpalieHus
ITonsartue 00
.. Bubnuoreka
00BEMeE. OK
13 OCHOBHEBIE o
. 61 https://m.edsoo.ru/
CBOIicTBa 00BHEMOB 26203fb7
Tel
Bubianoreka
14 O0BEM TUITHHIPA, 1HOK
KOHyca https://m.edsoo.ru/
5513d87b
Bubnuoreka
15 O0BéM Trapa u HOK
mIomaab cheps https://m.edsoo.ru/
d189bde2
ITomoOubIe Tena B
MIPOCTPAHCTBE.
CoOTHOIIEHUS bubmnoreka
16 MEXKY HOK
ILUIOIIAISIMU https://m.edsoo.ru/
IOBEPXHOCTEM, 810cfleb
o0BéMaMu
OJTOOHBIX TEN
KonTponbHas
bubmanoreka
pabota Ne2 mo OK
17 TemaM "Tena I
" https://m.edsoo.ru/
BPatleris 1 4a33a8ab
"O0wemsI TeI"
Bubianoreka
Bexkrtop Ha OK
18 IUIOCKOCTH U B a

MIPOCTPAHCTBE

https://m.edsoo.ru/
Scaefclb




CnoxxeHnue u

Bubianoreka
HOK

19 BBIYUTAHUE
https://m.edsoo.ru/
BEKTOpOB 234089
Bubmnoreka
20 YMHOXeHue HOK
BEKTOpa Ha YHUCII0 https://m.edsoo.ru/
dee379¢eb
Paznoxenne
BEKTOpa MO TPEM Bbubnuoreka
71 HEKOMILIaHapHBIM 1HOK
BEKTOpaM. https://m.edsoo.ru/
ITpaBuiio a28fd74e
napasiesnenuneana
Pemenue 3amay,
bubnuoreka
CBSI3aHHEBIX C OK
22 MPUMEHEHUEM 1
. . https://m.edsoo.ru/
MpaBWI IEUCTBUI 54827900
C BEKTOpamMu
Koopnunarao-
. bubnuoreka
BEKTOPHBIN METO]T
23 MIpY peUICHUN HOK
https://m.edsoo.ru/
reOMETPUUYECKUX d3alfe30
3aja4
[IpssMmoyronbHas
cucreMa
KOOP/IMHAT B
bubnuoreka
MIPOCTPAHCTBE.
24 Koopaunatst HOK
https://m.edsoo.ru/
peKTopa. 48db7058
[Ipocreiimme
3aJa4d B
KOOpJMHATAX
Yron mexny
bubnuoreka
BEKTOpPAMHU. OK
25 CkansipHoe a
https://m.edsoo.ru/
MIPOM3BEICHNE ——
BEKTOPOB
Brruncnenue bubnuoreka
26 YIII0B MEXAY HOK

MMpsAMBIMHA U
IINIOCKOCTAMU

https://m.edsoo.ru/
8efbe78e




KoHnTponbHas

Bbubnuoreka
paborta Ne3 mo P(I)IJEH TeK
27 Teme "BekTopsl u A
KOODIUHATLL B https://m.edsoo.ru/
pA 77¢22fc5
npocrtpaHcrTae"
[ToBTOpEHME,
0000111eHNE U
CUCTEMATH3ALHA Bubnuoreka
)3 3HAHUH. I[HOK
OCHOBHEBIE https://m.edsoo.ru/
burypsl, haxTsl, 1780basd
TEOpeMbI Kypca
IJITAHUMETPUU
IToBTOpEHME,
0000111eHUE U
CHUCTEMATH3AINA Bubianoreka
29 3HaHUM. HOK
OCHOBHEBIE https://m.edsoo.ru/
Gurypsl, GpakTel, 078cd184
TEOpEeMBI Kypca
IJIAHUMETPUHU
[ToBTOpEHUE,
00001IeHNE U
Bubianoreka
cHUCTEMATH3AINA OK
30 3HaHUN. 3agauun I
S — https://m.edsoo.ru/
P 7491efe0
METOIBI UX
peuieHus
[ToBTOpEHUE,
00001IeHNE U
bubmanoreka
CHUCTEMATHU3aIHA
o 1HOK
31 3HaHUH. 3agauun
S — https://m.edsoo.ru/
p 4dffda97
METOIBI UX —
perieHus
[ToBTOpEHME,
00001IEeHnE U
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HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBbI

10 KUIACC
Kon o
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
- [TprMeHSTh aKCHOMBI CTEPEOMETPUH | CIEJICTBHS U3 HUX TIPU PEIICHUT
' reOMEeTPHUECKUX 3a]a4
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCTh M NEPHEHAUKYISIPHOCTD
' MPSMBIX U IJIOCKOCTEMN
74 KnaccugunupoBaTs B3aMMHOE pacIoyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IPOCTPaHCTBE
OnepupoBaTh HOHATHAMM: ABYTPAHHBIN yroj, TpaHU IBYTPaHHOTO YIJIa,
7.5 pedbpo IBYrpaHHOTO yIJIa, JWHEWHBIA yroJ JABYrpaHHOTO Yria,
rpajycHasi Mepa ABYIPaHHOIO yria
OnepupoBaTh MOHATUAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIbIH
7.6 MHOTOTpaHHUK, AJIEMEHTHI MHOTOTpaHHHKA, TIPaBUJIBHBIH

MHOT'OT'paHHUK




7.7

7.8

Pacnio3naBaTh OCHOBHBIE BH/bl MHOTOI'PAaHHUKOB (IUpaMujia, mpusMa,

IPSMOYTOJIbHBIN Mapasiesnenune, Kyo)

KnaccupumupoBarb MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
Kjaccu(ukauuy  (BBINYKJIbIE M HEBBIIYKJIbIE  MHOIOTPAHHUKH,
[IPaBUJIbHBIE MHOTIOIPDAHHUKH, MpPAMBIE M HAKIOHHBIE IIPU3MBI,

napajuieIeTuIe b))

7.9

OnepupoBaTb  HOHSTHUAMH: cexymass  IUIOCKOCTb, ceyeHue
MHOI'OI'PAaHHUKOB
OOBACHATH MNPHUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPAHHUKOB,

HCIIOJIB3YA METO/ CJIICI0B

7.11

7.14

CtpouTh cCe4eHHs MHOIOI'PDAHHHKOB METOJOM CIJIEJIOB, BBINOJIHAThH
(BBIHOCHBIE) IIJIOCKME YEpPTEXH M3 PUCYHKOB IPOCTHIX OOBEMHBIX
dburyp: BuaI cBepxy, cOOKy, CHU3Y

Pemars 3a1aun Ha HaX0XK/IEHUE FEOMETPUUECKUX BEJTMUYMH 110 00pa3iam
WINA alrOpUTMaM, NPUMEHssST U3BECTHbIC aHATUTHUECKUE METOABI MPH
pElIEHNH CTAHJAPTHBIX MAaTeMaTUYeCKUX 3aJad Ha BbIUYHUCICHHE
paccTosSHUN MEXIY ABYMS TOUKAMH, OT TOUKHU JI0 IPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPUYCCKUX BECJIMYHH 110 06pa3uaM
WU aJirOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAJIMTUYCCKHUEC MCTOJbI IIPpU
PEIICHUN CTAHAAPTHBIX MAaTEMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YTJIOB
MCKAY CKPCHIUBAOIHUMUCA TIPAMBIMU, MCIKIY HpHMOﬁ " IMJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB
(mpu3ma, mnMpaMuga) C NpUMEHEHHeM  (GOpPMYIN,  BBIYUCIATH
COOTHOILIEHUS MEX 1Yy IUIOLIaIIMU IOBEPXHOCTEH, 00bEMaMU MOTO0OHBIX

MHOT'OT'PAaHHUKOB

7.15

7.16

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPBI
W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(GOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUTypax, MpPeICTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reoOMCTPpHUICCKUC (I)aKTLI AJId pCHICHUA CTCPCOMCTPUICCKUX
3aaa4, npeamnojararolmnx HECKOJIBKO IaroB pEeIicHHA, €CIIM YCIIOBUA

IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe




[IpumeHsTh TpOCTeilline MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

7.18 KOMMYHHUKAIIHOHHBIE CHUCTEMBbI IPH PELICHHH CTEPEOMETPUUECKUX
3aja4
719 [TpuBOANTE pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
' KU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHATH TOJYYEHHBIE 3HAHMA HAa TPAKTHKE: aHAIW3UPOBATh
peanbHble CUTyallUM U NPUMEHATh M3yYEHHbIE MOHATUS B Ipolecce
MOUCKA pEIIeHUsI MaTeMaTW4eckKu C(OpMyIUpOBaHHON MPOOIEMBI,
7.20 MOJICJINPOBATh peallbHble CUTYAIMH Ha A3bIKE T€OMETPUHU, UCCIIEA0BATh
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHMEM T'€OMETPHUUCCKUX TOHATHH 1
TeopeM, armapara aireOpbl, pelaTh NPaKTHUECKUE 3aauu, CBI3aHHbIE
C HaXOX/ICHUEM I'€OMETPHUYECKUX BEITHIUH
11 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpasoBanusi
pe3yJabTara
6 I'eomerpus
OmnepupoBatb HOHSATHAMMU: LWJINHAPUYECKas IIOBEPXHOCTH,
61 o0pasyronme MWIHMHAPUIECKON TTOBEPXHOCTH, IWIMHID, KOHHYECKas
' MOBEPXHOCTh, OOpa3ylolIle KOHUYECKOH TMOBEPXHOCTH, KOHYC,
cdepuyeckas HOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHUS TEJl BPALICHUS
6.4 KnaccuuupoBaTb B3aMMHOE PacHookeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHATHSMMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOH CJIOI, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CJI0s, IIAPOBOM CEKTOP
p Bbuucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHMs,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OINMCaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WU

TCJIO BpalllCHUs




6.8

6.9

BBIUKCIIATE COOTHOIICHHS MEXAY IUIOMIAJIMH [OBEPXHOCTEH U
00BEMaMU MTOIOOHBIX TEN
N300paxxaTh n3ydaembie GUTYpHI OT PYKH U ¢ IPUMEHEHUEM IIPOCTHIX

4epTEKHBIX HHCTPYMEHTOB

6.10

BBImonHATE (BBIHOCHBIC) IIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpallCHUA

6.11

W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BbIBATH MHPOPMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUTypaX, MPEACTABICHHYIO Ha

YyepTexkax U pUCyHKax

6.12

6.13

6.14

[TpumensTh reomeTprueckue (hakThl 1Jis pEeHIeHUs CTEPEOMETPUUYECKIX
3a/1a4, MPEANoNaralolluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBUS

MIPUMEHEHHUS 3a/IaHbl B IBHOU opMme
OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BreimonHaTs ,I[CﬁCTBHSI CJIOKCHHUS BCKTOPOB, BbIYMTAHUA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa 4YUCIIO, OG’I)SICHSITI:, KaKHMH CBOMCTBAaMH OHHU

00aaT

6.15

[IpumeHsTH NpaBUIIO Napasuieenue1a Ipy CI0KEHUH BEKTOPOB

6.16

6.17

OHepI/IpOBaTb MOHATHUAMU: JACKAPTOBbBI KOOPAWHATBHI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBECHCTBO BEKTOPOB, KOOPAHUHATBHI BCKTOPA,
yrojia MeExXAy BEKTOpAMH, CKaJIdIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BEKTOPLI

HaXOI[I/ITB CYMMY BCKTOPOB U MNPOU3BCACHUC BCKTOpA HA YUCIIO, YIOJ
MCXKAY BCKTOpaMH, CKaAJIAPHOC IMPOM3BCACHUC, paCKJIaAbIBaThb BEKTOP

10 IBYM HCKOJUJIMHCAPHBLIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPaBHCHHUEM B )leKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemate mpocrelmne TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemrate 3agadd Ha A0Ka3aTCJIbCTBO MAaTCMAaTUYCCKUX OTHOIIICHUU H
HaXOXJACHUC I'COMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIA aJITOpUTMaM,
IIPHUMCHSA HN3BECTHBIC METO/bI npu pPEIICHUN CTaHAAPTHBIX

MaAaTEeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATH TpOCTEHIINE POTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CHUCTEMBI IPHU PEIIEHUH CTEPEOMETPUUYECKHUX

3aaad




[IpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

022 KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHATh TONydYEHHBIC 3HAHUS HA TNPAKTHKE: aHAJIM3HPOBATH
peanbHbIE CHUTYyallud W TPUMEHATh W3YyYeHHBbIE MOHATHUS B IpoIEecce
MIOWCKA PEUICHUS MaTeMaTH4ecKu C(HOPMYINPOBAHHONW MPOOIIEMEI,

6.23 MOJIETMPOBATh peabHbIE CUTYAllUU Ha A3bIKE T€OMETPHUHU, UCCIIEI0BATh

MIOCTPOECHHBIE MOJIEH C UCIOJB30BAHUEM M€OMETPUUECKUX MOHATHH 1
TEOpEeM, amrmapara ajareOpbl, pemarb NPaKTUYECKUE 3aauu, CBI3aHHbIC

C HAXOXACHUEM I'€OMCTPUICCKUX BEJIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoBHbIE TIOHATUS cTepeomeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHUHU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IIPOCTPAHCTBE: MapajUIeNIbHbIE IpPsMBIE B  IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX Mockocted. [lpocreiinmve mnpocTpaHCTBEHHbIE (UIYpHl Ha

INIOCKOCTHU: TCTPARP, Ky'6, mapajiiCICIumIiCa, IoCTPOCHUC CeueHH I

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAMKYIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[lepneHuKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 TJIOCKOCTH, MPOEKLUs (PUTypBI Ha MIOCKOCTh. [leprnenauKyIsipHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH JIBYX IUIOCKOCTEH. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

ITonstue MHOI'OrpaHHHUKA, OCHOBHBIC J3JICMCHTBI MHOTI'OT'PaHHHKA, BBIITYKIILIC U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yromabHas
npu3Ma, 'paHd 1 OCHOBAHHA IPU3MBI, IIpAMas U HAKIIOHHAsA IIPU3MBI, OokoBas u
MOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuieJienumne] U ero cBoiucrtBa. [Iupamupa: n-yroipHas NnupaMuja, TpaHd U
OCHOBaHHE MUPaMH/JIbl, GOKOBAsI U TIOJIHAS MOBEPXHOCTh MUPAMH/IbI, IPABUIbHAS U

yced€HHass MNHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBunbHbIE




7.5

7.6

7.7

MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOTO MHOIOTPAHHUKA, NPABWIIbHAS MpU3Ma U
MpaBUjibHAs MUpaMUJa, TMpPaBUIIbHAS TPEYrojibHas NUpamMuia U MPABUIIbHBIN
terpasap, ky0. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHTbl CUMMETPUM B [HpPAMUJAX, HapajUlesIeNuneaax,

MMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TIOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSAMOH pu3Mbl. [Lomaas 60xoBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOM IUPaMUIbl, TEOpPEMa O ILIOIALU

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OObEM MHPaMUIBI, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomeTpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbIcOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl INIOCKOCTh K cdepe, IUIoNalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

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

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena U ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM 1mapa u miomaab chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUEHUs LIapa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




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

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpallMi HaJl MHOYKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIEHUH U MPHU pelIeHUH 337ay, B TOM YHCIe U3 APYrHX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHE 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHne onepupoBaTh MOHATUSIMH: HaTYpaJIbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHHU, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nokasaresjeMm, Jjorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PalMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBa  HATypajbHBIX,  IEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNh U HAaUMEHbIIee
oOmee kpaTHOe, aropuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHUCIICHHS; YMEHHUE
BBITIOJTHATH BBIYHUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTpPECcCHsi,  Te€OMETpPHYECKas  Mporpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4Yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUILIbl, T€OMETPUUECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCEPABCHCTBA MW CHCTEMBI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, TepBas W BTOpas MPOU3BOAHASA (DYHKIIMH,
TEOMETPUUYECKUM M (U3MUECKHI CMBICT TPOU3BOIHOM, IEpBOOOpa3Has,
OTpe/IeNIEHHBI MHTErpajl; yMEHHE HaXOAWUTh ACHUMIITOTHI Tpaduka
(YHKIIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIIUI, HAXOAUTh ypaBHEHHE KacaTeIbHON
K rpaduky GyHKIMH; YMEHUE HAXOJUTh MPOU3BOJHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJIb30BATh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIMH, HAXOAUTh HAUOOJIBIINE M HAUMEHbBIINE 3HAUCHUS (PYHKUNT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT' O aHAIN3a; IPUMCHATD ITPOU3BOJAHYIO JI HAXOXKIACHUSA




HAWJIYYIIEro pEIICHHUS B MPHUKIAJHBIX, B TOM YHCIE CONHUAIbHO-
SKOHOMHYECKUX U PUINYECKUX 33]]a9axX; HAXOIUTh IJIOMAIN U 00bEMBI
(bury ¢ moMouIs0 UHTErpalia; MPUBOAUTH MPUMEPHI MATEMAaTUUECKOTO

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs QYHKIUH, TUHEHas QyHKIUS, KBaapaTHYHAs
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpHUYecKne (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHH, BHIIOJIHATH MPeoOpa3oBaHUs
rpaduKoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, MPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETHYMHAMH; UCTIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHys ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIM U YacCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 331a4y U3 00JIaCTH yNpaBICHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IMOJy4EHHOE PEIICHUE U
OLIEHUBATh MPaBJIONOJ00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbIe CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHUIO 3ajJayH,
HCCIIE0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHSIMHU: CpefHee apu(pMETHUECKOE,
Me/raHa, HauOoJiblliee ¥ HauMEHbllee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)xaronlyto CBOMCTBA pealbHbIX IPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TabIUIl MU
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OJCKTPOHHBIX CPCIACTB;




rpau4ecKd HCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAaHMS U JIMHEWHOU perpeccuu

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh IOHATHUAMM: CiydallHas BEIMYMHA, PAaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIly4yailHOH BeNMWYMHBI, (YHKLIHUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C INOHSITHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHME, IIEPECTAHOBKA, YUCIO COYETaHUH, YHCIIO
MepecTaHoBOK; OMHOM HpIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYYECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, IMpsMas, IIJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJ, TPEXI'PAHHBIM Yroj, CKPELIMBAOLIUECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTrOJI MEXIY HNPSMOW M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKY
MPSIMBIMU, PAcCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENIU C IMOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Yn
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleHMs], LWWIMHIP, KOHYC, 1ap, cdepa, miomans chepsl, miomanb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IMIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHAPA,
KOHYyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCH WM OCHOBaHUIO, CEYEHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME IPHUMEHSATh CBONCTBA TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATH OIPENEICHUsT H3y4aeMbIX (QUTYP,
BBIIBUTATh THUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIEOMETPHUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIHM OIPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccudukanuo (GUryp MO pa3MyYHBIM IPU3HAKAM, BBINOJIHATH

HGO6XOILI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHHUA

YMeHue omnepupoBaTh TMOHSTHUSIMHU: JIBIDKEHHME B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMOOHBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJa4; HaXOJUTh F€OMETPHUYECKHE BENUYHMHBI (AJMHA,
yroJ, TUIOmaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYIHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YTOJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIIONB3YSl M3y4YeHHbIE (HOPMYIBI U METOABI, B TOM YHKCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IMJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenumnesa, MTUpaMubl, PU3MBI,
UWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (pUryp
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YMmenue OIICpHUpPOBATH ITOHATHUAMMU: IMPAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA IO
6331/10}7, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpPAMU;, YMCHUC HUCIIOJIB30BaTh BCKTOpHLIﬁ n
KOOp}IHHaTHBII)’I METOO MJIA PCIICHHUA TCOMETPHUYCCKUX 3aJdad M 3adad

JPYTUX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON JJisl pelIeHHs 3a/ayi;
MOHMMAHHUE 3HAYMMOCTU MAaTeMaTUKU B HM3YUYEHHH NPUPOJHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUHUCKOM UM MHUPOBOH

MaTeMaTU4eCKOU HayKU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJlePKAHUS

Kon

1 Yucina u BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

1o Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOLEHTHI,
. OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 ApudmMeTHiecKknii KOpeHb HATypaJIbHOU cTerneHu. [IeicTBUS ¢ apudMEeTHISCKIMH
' KOPHSIMU HAaTypaJIbHOM CTENIEHU

L4 Crenenb ¢ 1enbiM mnokazareneM. CTeneHb C palMOHAIbHBIM IOKA3aTENIEM.
. CaoiicTBa cTeneHU

s CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTudHbIe U HATYpaIbHbIE JOTapUpMBbI

HevictButenpHble yucia. ApudMeTHYECKHE ONepalud C JeHCTBUTEIbHBIMU
1.7 yucnamu. [ [puGnmkEHHbIe BIYMCICHUS, TPABHUIIA OKPYTJICHHUS, IPUKUIKA U OIICHKA
pe3ysbpTaTa BEIYMCICHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KomrmuiekcHeie uncna
2 VYpaBHEHMS U HEPABEHCTBA

2.1 [lenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

22 HppaunroHainbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHUS

2.4 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [TokazarenbHblE U TOTapuPMUUECKHE HEPABEHCTBA

2.8 TpuroHomeTprudecKkue HEPABEHCTBA

2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH




2.11

Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaennTeab MaTpUIlbl

3 DOyHKINUH U TpaPUKH
11 OyuHkus, crnocodsl 3amanus (GyHkiuu. ['padux ¢ynkumu. BzaumHo oOparHbie
. byakuun. YérHple n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
Ob6nacte ompeaeneHuss ¥ MHOXeCTBO 3HadeHuid GyHkuuu. Hymu dyHKuuu.
32 [IpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
. MakcuMymbl 1 MUHUMYMbl (yHKUMU. Haumbosbliee W HauMeHblIee 3HAuYCHUE
(GYyHKIMU Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HATypaJbHBIM W IENBIM TOKa3aTesneM. EE cBoiicTBa u
. rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpaPuKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTorsl TrpadukoB QyHkuuid. ColicTBa (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckasi U reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE AI€MEHTAPHBIX (YHKIUN
[IpumeHeHue MPOU3BOMHON K HCCIEeNOBaHUIO (YHKUMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHne Hauboblero 1 HAaMMEHbIIEro 3HaYeHUs] QYHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE




‘ 7.3‘ MHororpaHHUKHU
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