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HOACHUTEJIbBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOT' O ITPEIMETA «TEOMETPHUSI»

Pabouas mporpamma yuebHoro kypca «I'eomerpusp» 6a30Boro ypoBHs 11 oOydaromuxes 10 —11
KJaccoB pa3paboTaHa Ha ocHoBe DenepaabHOrO TOCYAapCTBEHHOTO 00pa30BaTENBHOIO CTAaHAAPTA
cpeaHero obmero oOpa3oBaHus, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA, MPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHMIO, M TPAIUIMA poccHiickoro oOpasoBaHus. Peammzanusi mporpamMmbl
o0ecrieynBaeT OBJIAJICHHE KIIOUEBBIMA KOMIIETCHIIUSIMH, COCTABIIIONIMMU OCHOBY JIJISI CAMOPA3BUTHUS
U HETPEPhIBHOTO 00pa30BaHMsI, HEIOCTHOCTh OOIMIEKYJIBTYPHOTO, JIUYHOCTHOTO M IO3HABATEIHHOTO
Pa3BUTHS TMYHOCTH OOYUAOLIUXCS.

HEJIX U3YUEHUSA YYUEBHOTI'O ITIPEJIMETA «TEOMETPUS»

BaxxHocTh y4eOHOTO Kypca reoOMeTpUHU Ha YPOBHE CpeHEro o0Iero oopa3oBaHusi 00ycioBIeHa
MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M MPEIMETHBIX PE3yabTaTOB OOYYEHHS] TEOMETPUM B
HalpaBJICHUHU  JIMYHOCTHOTO  pa3BUTUs  oOyvarommxcsi, (QopmMupoBaHus  (YHKUIHOHAIBHON
MaTeMaTHYEeCKOW IPpaMOTHOCTH, U3YYEHHUS JAPYrUX y4eOHbIX AUCUMIUIMH. Pa3BuTHe y oOydarommxcs
MPaBUWIBHBIX TPEJACTABJICHUN O CYIIHOCTH M TPOUCXOXKICHUH TEOMETPUUYECKUX aOCTpaKiHii,
COOTHOUIEHUH PEATBHOTO U UICAIBHOIO, XapaKTepe OTPaKEHUsI MaTEMaTUYECKON HAyKOW SIBJICHUHN U
MIPOLIECCOB PEATbHOTO MHpA, MECT€ TI€OMETpUHM B CHCTEME€ HAyK M pOJIM MaTeMaTH4eCKOro
MOJIETUPOBAaHUS B HAayyHOM IIO3HAHHUM M B MpPaKTHKE CHOCOOCTBYeT (OPMHUPOBAHHMIO HAYYHOI'O
MHPOBO33PEHHS yYaAIIUXCs, a TaKKe Ka4deCTB MBIIUICHUS, HEOOXOMUMBIX [UIS aganTallid B
COBPEMEHHOM OOIIECTRBE.

I'eometpus sBisieTcs oAHUM K3 0a30BBIX MTPEIMETOB HA YPOBHE CpEAHEro 001ero oopazoBaHus,
Tak Kak o0ecreyuBaeT BO3MOXKHOCTh HW3YYEHHsS Kak JUCUUIUIMH  €CTECTBEHHO-HAy4yHOM
HaIpPaBJIEHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MblluieHue, (GopMupyeMoe MpU HU3y4eHUU OOYYaIOIIMMUCS MOHSATHUHHBIX OCHOB
F€OMETPUH U TMOCTPOEHUHM LEMOYKH JIOTMUECKUX YTBEPXKICHHHM B XOJAE PELICHUS T'€OMETPUYECKUX
3aJla4, YMEHHUE BBIJBUTATh U OMPOBEPraTh IMIOTE3bl HEMOCPEACTBEHHO HCIOIb3YIOTCS MPHU PELICHUH
3aJla4 eCTECTBEHHO-HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHPOBATHCS B IPOCTPAHCTBE HIPaeT CYIIECTBEHHYIO POJb BO BCEX 00JACTIX
NesTeNbHOCTH 4YenoBeka. OpueHTalus 4elloBeKa BO BpPEMEHHM M IPOCTPAHCTBE — HE0OXoaumoe
YCIIOBUE €ro COLMalIbHOrO ObITHS, (OopMa OTPaKEHUS OKPY)KAIOIIEr0 MHpPA, YCIOBHE YCHEIIHOIO
MO3HAHUSI M aKTHBHOIO MpeoOpa3oBaHus AeicTBUTENbHOCTH. OnepupoBaHuEe MPOCTPAHCTBEHHBIMU
oOpa3zamu 00BbeIMHSAET pa3Hble BUAbl YUeOHONW M TPYAOBOW AESATEIBHOCTH, SIBISETCS OJHUM U3
podeccHoHAIbHO Ba)XXHBIX KAa4yeCTB, MO3TOMY aKTyalbHa 3a7ada (pOpMUPOBaHHA Y 00Yy4arOIIUXCS
MIPOCTPAHCTBEHHOTO MBIILJIEHUS! KaK Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO
KOMIIOHEHTA B MOJATOTOBKE K MPAKTUYECKOU JESITETbHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lenp ocBoeHus: mporpammbl ydyeOHOTO Kypca «I'eomeTpus» Ha 0a30BOM ypOoBHE OOydYeHHS —
oOmieoOpa3oBareTbHOE M OOIIEKYJIBTYpHOE pa3BUTHE oOOydarolmuxcs uepe3 oOecreyeHue
BO3MOHOCTH TPUOOPETEHHUS M UCIOJB30BAaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUU W
NeUCTBUM, crenn(UYHBIX T€OMETPUHM, BO3MOHOCTH YCIEIIHOTO MPOJOJIKEHHUsSI 00pa3oBaHUs IO
CHEIHATLHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOJIH30BAHUEM I€OMETPHH.

[IporpamMma mo reomerpun Ha 0a30BOM YpPOBHE MpeAHA3HAueHa JUIg OOYyYaroHIMXCS CpeaHei
IITKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYTHEHUI Ha YpOBHE OCHOBHOTO 0011Iero 00pa3oBaHMUsl.
Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOLIME MaTeMaTHYecKHhe
YMEHHUsI, CBSI3aHHBIE CO CIENU(UKONH TeOMETpUM M HEOOXOAWMBIE IS KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb M3Y4HUTh I'€OMETpuUI0 OoJiee TiTyOOKO, €Clu B
JalbHEHIIeM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUSX B MpodecCHOHATHHON
JESITEIHOCTH.



JloCTIDKEHHE LIeIM OCBOCHHS IPOTPaMMbl 00€CTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIUX 3a/1ay.
[TpuoputeTHBIMH 3a7auaMu OCBOEHHUs Kypca «l'eomerpum» Ha 6a3oBoMm ypoBHe B 10—11 kmaccax
SBIISIFOTCSL:

e (QopmHpOBaHUE TMPEICTABICHUS O T'€OMETPUU KaK YacTH MHUPOBOW KYyJbTYPhl U OCO3HAHHE €&
B3aMMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (QopmupoBaHME TPEACTABICHHS O MHOTOTPAaHHMKAX M TeJdaX BpalleHUS KaK O BaXHEHIIMX
MaTeMaTUYEeCKUX MOJEJSAX, TO3BOJSIIOIIMX ONWCHIBATh W W3y4aTh pa3Hble SBJICHUS
OKPYXKAIOIIEero MUpa;

e (QopmmupoBaHHWE YMEHHS paclo3HaBaTh Ha YepTeXaxX, MOAEISIX U B pPEATBHOM MHpE
MHOTOT'PaHHUKH H TeJla BPALICHUS;

e OBJIQJICHHME METOJIAMH PEIIeHUs 33/7a4d Ha MOCTPOSHHS Ha M300paKEHHUSIX MPOCTPAHCTBEHHBIX
duryp;

e (QopmHupoBaHWE YMEHHS OIEPHPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTpAaHHHKAaX W Telax
BpaIlleHNs ¥ X OCHOBHBIMH CBOMCTBAMU;

® OBJIAJICHUE ATOPUTMAMH PEIISHUS] OCHOBHBIX THIIOB 3a/1a4; (OPMHUPOBAHUE YMEHHS TIPOBOINUTH
HECIIOKHBIE JIOKA3aTEIbHBIC PACCYKICHHS B XOJIE PEIICHUSI CTEPEOMETPHUYECKUX 3aj1ad M 327149 C
MPAKTUIECKUM COJIEPIKAHHUEM;

® pa3BHUTHE WMHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH OOyJaroIuXxcs, MO3HABATEIHHOM
AKTHBHOCTH, UCCIIIOBATEIILCKIX YMEHHA, KDUTUYHOCTH MBITIIICHUS;

e (QopmupoBaHWe (QYHKIIMOHATBHOW TPAMOTHOCTH, pEJICBAHTHOW TEOMETPHH: YMEHHE
pacrio3HaBaTh MPOSIBICHAS TEOMETPHUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CHUTYAIMSIX W MPH M3YYEHUH APYTHX yIeOHBIX TPEAMETOB, MPOSBICHUS
3aBHCUMOCTEH W 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTh WX Ha SI3BIKE TEOMETPUU U CO3]aBaTh
TCOMETPUYECKUE MOJETH, MPUMEHSITh OCBOCHHBIA T€OMETPUYECKHI ammapar Ui pPelIeHHUs
MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH U OIICHUBATH ITOJTyYCHHBIE PE3YJIbTaThI.
OTIUYUTENEHOW OCOOCHHOCTBIO TPOTPAMMBI SIBIISICTCS BKJIIOYCHHE B KYpC CTEPEOMETPHH B

Hayaje ero M3y4eHHs 3a/ady, PellacMbIX Ha YPOBHE HHTYWTHBHOTO TMO3HAHWs, W OIPEICIEHHBIM
o0pa3oM opraHm3oBaHHas paboTa HaJg HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO |
MPOCTPAHCTBEHHOTO MBIILICHHS, CTUMYJIHPYET MPOTEKaHNUE WHTYHUTUBHBIX MPOIIECCOB, MOTUBUPYET K
JaTbHEHIIEMY H3yYCHHIO MTPEIMETA.

[Ipenmouyrenne oTHAércss  HAMVIAJHO-KOHCTPYKTHBHOMY  MeETOAy OOy4YeHHs, TO €CTb
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TIPAKTHYECKOM
NEATENbHOCTH. Pa3BUTHE NMPOCTPAaHCTBEHHBIX IMPEICTABICHUH y YYalIUXCS B Kypce CTEPEOMETPUH
MPOBOJUTCS 3a CYET pEIIeHUs 3aJa4 Ha CO3JaHHe IPOCTPAHCTBEHHBIX OOpa30B M 3aJa4 Ha
ONEPUPOBAHUE TPOCTPAHCTBCHHBIME oOpa3amu. Co3maHue oOpa3a MPOBOJUTCS C ONOPOH Ha
HaTJISIHOCTh, a ONEPUPOBAHUE OOpa3o0M — B YCIOBHSIX OTBJICYEHHUS OT HArJISIIIHOCTH, MBICIICHHOTO
W3MEHEHHSI €r0 HCXOJHOTO COJICPIKAHUS.

OcHOBHBIE cojiepKaTeNbHbIe JIMHUU Kypca «['eomerpum» B 10—11 kinaccax: «MHOTOTpaHHUKHY,
«[IpsiMple ¥ TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKkTOpel M KOOpAWHATHI B
npocTpaHcTBe». DOpMHUpOBaHHME  JIOTHUECKHMX  YMEHHUH  pacmpenensieTcs He  TOJbKO  I10
COJIepKaTEeIbHBIM JIMHHUSM, HO U 110 TOJ[aM 00y4YEeHHS Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusl.

Conepxanne o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOECHHUs paboueit
IPOrpaMMbl, pacrlpeieiéHHbIM M0 TojaM OOy4deHMs, CTPYKTYpHUpPOBaHO TakUM 00pa3oM, YTOObI
OBJIaZICHUE T'EOMETPUYECKUMHU TOHATUAMU W HaBBIKAMHM OCYIIECTBIISUIOCH IIOCIEA0BAaTENIbHO U
MOCTYIATENbHO, C COOJIIOJICHNEM MPUHIIMIIA IPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
oO0I1yI0 cHCTeMy F€OMETPUUYECKHX MPECTaBICHUM 00yJarouxcs, pacuupss U yriayomnss e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O IIPEJIMETA «'EOMETPHUS» B YYEBHOM IIVIAHE



Ha wusydyenue reomerpun oTBoauTCs 2 yaca B Hexento B 10 kimacce u 1 yac B Hememo B 11
KJ1acce, BCero 3a JiBa roja o0ydenus - 102 yaeOHBIX daca.

B cooTtBercTBUM C 3ampocoM OOyyaromuxcs U poOAMTENCH (3aKOHHBIX IPEJCTABUTENEH) Ha
nzyueHne kypca B 11 kmacce pnoGaBmen | wac w3 dYactH, QOpMHpPYeMOH yJacTHHUKAMHU
00pa30BaTeNIbHBIX OTHOICHHUH.

[Ipunoxxennem k PabGoueil mporpamme sBIsS€TCS KaJleHAAPHO-TEMAaTHUECKOE IJIJAHUPOBAHUE,
cocraBiieHHOE B cooTBeTcTBHU ¢ Kanennapubim yueOHbIM rpadgukom MBOY «lllkona Ne 24» na 2025
— 2026 yueOnsrii roq u Pacnimcanuem yueOnsix 3anstuii (Ilpunosxenue)

Pabowas mporpamma mo anreOpe W HadalaM MaTeMaTHYECKOTo aHalu3a pa3paboTaHa C y4eToM
aboueit mporpaMMbl BocuTaHus (Moynb «IIIKOJTBHBINA YPOK»):

N n/n | lata npoBenenust Moayab BocMTATEIBLHOM MPOrPaMMbI
«IIIKOJIBHBIH YPOK» (3AIVIAHUPOBAHHbIEC MEPONIPUATHS)
1 CeHnTs0pb JleHp 3HaHU.

Jlenb conunapHocTH B 60pb0e ¢ TEppOpPU3MOM
MexyHapo HbIN IEHb PaCIPOCTPaHEHUs TPAMOTHOCTH.

2 OxTs6pb BcemupHslii 1eHb MaTeMaTUKN

[IpenMeTHbIE ONTUMIIHAIBL.

HHTennexTyarbHbIe HHTEPHET — KOHKYPCHI Ha caite Pemry EI'D.
3 Hos6pp MexayHapoaHbIN IEHb TOJIEPAHTHOCTH

Jenp marepu B Poccun

[IpenMeTHbIE ONTUMIIHABL.

23 Hosiopsn — Jlenr Gubonayun

Bcepoccuiickuit ypok 6€3011acHOCTH IIKOJIBHUKOB B ceT IHTepHeT.
855 net co aus poxaeHus GuboHayH

4 Jlexabpb MexyHapoaHbIN IeHb HHBAJIHUIOB

485 net co nuga poxaeHus O. Buera

HHTemiekTyalbHble MHTEPHET — KOHKYPCHI Ha caite Pemy EI'O.
5 SuBapp Ypok uccienoBaHmii.

VYPpok IpOeKTHOM JIeSITEILHOCTH.

14 ssuBaps otMevaeTcss BceMupHbIii IeHb JIOTUKU

6 ®deBpalib JleHb poccuiickoi HayKH
Jenn 3amurauka OTedecTBa
7 Maprt Mex1yHapoJHbIN KEHCKUI JIEHb

Henens matemaTuku

14 mapTa — MexXayHapOIHBIN JIEHb YHCIa TT

31 mapta 1596 rona ponuics Pené panirysckuii punocod,
MaTEMaTHK, MEXaHHUK

WHTennexryanpHble HHTEPHET — 3a7aHus Ha caiite Pemry EI'O.
8 Anpenp Ypok uccnenosanue «KocMoc — 310 MbI»

1 anpeast — MexlyHapOIHBIN I€Hb MaTeMaTHKa
WHTennekTyanpHble HHTEPHET — 3a7aHusl Ha caiite Pemry EI'O.
9 Maii Mex1yHapoaHbIi JEHD CEMbU

Pabora Ha noprazne Pemry EI'D




COJEPKAHUE YYEBHOT' O KYPCA

10 KJIACC
IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIEC TIOHATHSI cTepeoMeTpuu. Touka, mpsmasi, TIOCKOCTh, MpocTpaHcTBO. [lonsaTue o6
aKCMOMAaTHUYECKOM IIOCTPOEHUU CTEPEOMETPHUM: aKCHOMbI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anMHOEe pacronokeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, I1apauICIbHbIE U
CKpeuuBaromuecs npsamMsle. [lapamiensHOCTh NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE: MapaJuICIbHBIC
IpsIMblE B MPOCTPAHCTBE; MapaJIEIbHOCTh TPEX MPSAMBIX; MAPAIEIbHOCTh HPAMON U IUIOCKOCTH.
VYIibl ¢ COHalpaBJIEHHBIMM CTOPOHAMU; yroJl MeXAy IpsSMbIMU B IpocTpaHcTBe. IlapamienbHocTh
IJIOCKOCTEN: IapajuleJbHbIE IIOCKOCTH; CBOMCTBAa HapajuIeNIbHBIX IUIOcKocTel. IIpocreimmue
MIPOCTPAHCTBEHHBIEC (PUTYPHI HA THIOCKOCTH: TETPAdIP, KyO, Mapajuieenune/; TOCTPOSHHE CeUSHHH.

[lepnieHIUKyNIApHOCTh NPAMON M IUIOCKOCTU: TNEPHEHIUKYISIpPHBbIE NpPSMbIE B IMPOCTPAHCTBE,
MpsiIMbIE MapajljieNIbHbIE U NEPIIEHINKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSAMON 1
IIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHIUKYISPHON IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YrOJl MEXKIAY
IPSIMOM M TUIOCKOCTBIO; JBYIPAHHBIM YroJj, JIMHEWHBIA yroJl IByrpaHHoro yria. llepnennukynsp u
HAaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 10 IJIOCKOCTH, IPOEKIMS
¢burypsl Ha IUIOCKOCTb. IlepneHIuKyIsSspHOCTh IUIOCKOCTEW: NpPHU3HAK MEPHEHAUKYISIPHOCTH IBYX
mrockocteil. Teopema o TpE€X MeprneHIUKYIIIpax.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHHMKA, BBIMYKIIbIE M HEBBIIYKIIbIE
MHOTOTPaHHUKHU; DPa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yrojapHas npu3Ma; I'paHd U OCHOBAHHUSA
MIPU3MBI; MpsiMas U HAKJIOHHAs IPU3Mbl; OOKOBas M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
MPSIMOYTOJIbHBIN Mapajienienune] U ero cBoiicrBa. [lupammpa: N-yrosibHas nupaMuja, I'paHd U
OCHOBaHME NUpaMHbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUABI; NPaBWIbHAsA U YyCEUEHHas
UpaMua. JJIEMEHThl IPU3Mbl U nupamunbl. [IpaBuibHbBIE MHOTOIDAaHHUKHU: MOHATHE MPABUIBHOIO
MHOTOTPaHHUKA; IIPaBWJIbHAS NPU3Ma U IPaBHJIbHAS NMpPaMUA; IPaBUIIbHASA TPEYTrOJIbHAS NpaMHUIa
U NIPaBWIBHBIN TeTpa’p; KyO. IIpeacraBieHne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’JIp, 10AEKadIp
n ukocasrp. CeueHust NpU3Mbl U TUPAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOYKH, IPSAMOM, IMJIOCKOCTU. DJIEMEHTHI
CUMMETPHHU B IUPAMHUJAX, TapajuIeICIIMIIEeIaX, TPABUIBHBIX MHOTOTPAHHUKAX.

Bblunciienue 31€MEHTOB MHOTOI'pDAaHHHMKOB: pEOpa, amaroHanu, yriel. [lnomans ©OokoBoi
IIOBEPXHOCTU U IOJIHOW MOBEPXHOCTU MPSMON HPU3MBI, IUIOIIAAb OCHOBaHMH, Teopema 0 OOKOBOM
MIOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM IOBEPXHOCTM M TMOBEPXHOCTH IPABUIBHOMN
UpaMuibl, TeopemMa O Iulomagu yceuéHHod nupamuiel. [lonstue o6 o0béMe. OOBEM mHMpamubl,
IIPU3MBL.

IlonoOHble Tenma B mpoctpaHcTBe. COOTHOLIEHMS MEXKIY IUIOIAASAMU IOBEPXHOCTEH, 00bEMamu
OoI00HBIX TEIL.

11 KJIACC
Tesia BpanieHus

Hunuaapudeckas  MOBEPXHOCTb, OOpa3yloliye  IMJIMHIPUYECKON  TMOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBepXHOCTH. Llumuuap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0OpasyroIias U OCh;
Ioab OOKOBOM M MOJTHON MOBEPXHOCTH.

Konunyeckass TOBEpXHOCTh, 0Opa3yrolMe KOHWYECKOW TMOBEPXHOCTH, OCh U BEpIIHHA
KOHUYECKOM moBepxHOcTU. KOHyC: OCHOBaHHNE U BepIIMHA, 00pa3yrolias U OCh; IIOMaasr OOKOBOH U
MOJIHOM TOBEPXHOCTU. YCEUEHHBIN KOHYC: oOpasyrolue M BBICOTA; OCHOBaHHS U OOKOBas
IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUaMeTp; IUJIOMAAb TMOBEpXHOCTU cdepbl. BzanmHoe
pacmoiokeHue cdepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Tuioiaab chepsl.

N300pakenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka nUIMHApa U KOHYcCa.

KoMOuHaru ten BpamieHUs ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO CQephI;
cdepa, BucaHHasi B MHOTOTPAHHUK, UJH TEJIO BPAIllEHUSI.



[Tonsitue 06 06bpéMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 06 00bEME MPSMOYTOIHLHOTO
napajiesnienumnesa u cieacTsus u3 He€. O0bpEM muMHIpa, KoHyca. O0BEM mapa u 1miomaas chepsl.

[Tono6usbie Tena B nmpocTpancTBe. COOTHOMICHHS MEXIY IUIOLIAIIMU TOBEpXHOCTEH, 00BEMaMu
01I00HBIX TE.

Ceuenust nuMHApa (MapajieNbHO U NMEPHEHAUKYISIPHO OCH), CEYEHMsI KOHyca (IapauleIbHOe
OCHOBAHUIO U IIPOXOJILEE YEPE3 BEPIIMHY), CEUEHHUS LIapa.
BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE
Bektop Ha muiockocTy U B mpocTpaHcTBe. Cl0KEHWE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA HA
yucio. PasnokeHue BekTopa mo TpEM HEKOMIUIaHApHbIM BekTopaMm. llpaBuio mnapannenenumnena.
Pemrenne 3amad, CBsA3aHHBIX C NPUMEHEHUEM IpaBUI JCUCTBUUA € Bekropamu. IIpsMoyrosbHas
cucTeMa KoopauHar B mpocTtpaHcTBe. Koopaunatel BekTopa. IIpocTeiimme 3agaun B KOOpAWHATAaX.
VYron mexnay Bekropamu. CkajsipHOE MPOU3BEICHUE BEKTOPOB. BhIUunCiIeHNE YIIIOB MEXy MPSIMbIMU
1 TI0cKOCTAMU. KOOpIMHATHO-BEKTOPHBIN METO/] IPU PELICHUH F€OMETPUUECKUX 3aa4.

INJIAHUPYEMBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJIBTATDI

JIngHOCTHBIE pe3ylbTaThl OCBOCHHSA TMPOTrpaMMbl ydeOHOTO TpeaMera «MaTtemaTukay
XapaKTEPHU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MTO3UIIMH 00YJarOIIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBA, MPEACTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKITMOHUPOBAHHS
Pa3IMYHbIX CTPYKTYp, SIBJI€HUH, MpOLENyp TIpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH U TIp.),
YyMEHHEM B3aUMOJCHCTBOBATh C COIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBHU C UX (YHKIHUSIMHU H
Ha3HAUYCHHEM.

IlaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO POCCHMCKON TPaKJAHCKOW HICHTUYHOCTH, YBOKEHUS K TPOIUIOMY H
HACTOSIIEMY POCCHHUCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHKEHHUSM POCCHHCKUX
MAaTEMaTUKOB M POCCUNCKON MaTeMaTUUYECKOM IIKOJIbI, K HCIOJb30BAHUIO 3TUX TOCTUKEHUH B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO MOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JTOCTIDKCHHH HAyKu U
JESTENHHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B MMOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTnYecKoe BOCIIUTAHHE:

ACTETUYCCKUM OTHOIICHHEM K MHUPY, BKJIIOYAs ICTCTHKY MaTEeMaTHYCCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIICHUN, paCCYKIEHUI; BOCHPUMMYUBOCTHI0 K MAaTEMaTHYECKHMM acHeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusznyeckoe BOCHIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpEcax 3I0pPOBOTO U
0e30macHOT0 00pasa KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbBIO (3I0pOBOE MUTAHHE,
cOamaHCHUPOBAHHBIN PEXKHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTB); (PU3MUYECKOTO
COBEPILIEHCTBOBAHUS, IPU 3aHATUSX CHOPTUBHO-03JOPOBUTENIBHOMN JAESATENBHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3INYHbIM cepam
npodeccHoHAbHON /eATeIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKONW M e€ MPHIOKEHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBINA BBIOOp Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30oBaHHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKEHUU BCEM KU3HHM; TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHHM MPAKTUUECKHX 3a]ad
MaTeMaTH4eCKO HaNpaBJIEHHOCTH.

IKo0J0ru4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO ~ AKOJIOTMYECKOW  KyJIbTYphl, TOHHUMAHHEM BIUSHUS  COLIHAIBHO-
SKOHOMUYECKHX TMPOIECCOB HA COCTOSIHUE MPUPOJHONM U COLMAIBHOM Cpelbl, OCO3HaHUEM



IJI00ATFHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM; OpUEHTAIMEH HAa MPUMEHEHUE MATEeMATHYECKUX
3HAHWI 7Sl PEIICHU 3a7ad B 00JaCTH OKPYXKAIOIIEH Cpe/bl, MJIaHNPOBAHUS MMOCTYIIKOB M OIIEHKH MX
BO3MOYKHBIX NIOCJIEACTBUN JI1 OKPYKAIOIIEH CPEBL.

I{eHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH ¥ OOIIECTBEHHOW MPAKTUKH, MOHMMAHUEM MaTeMaTH4YeCKOW HayKHW Kak cepbl 4eTOBEUECKOU
JIEATEIIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JJIs PA3BUTHS LIUBWIN3ALHUH; OBJIAJICHUEM S3BIKOM
MAaTEeMaTUKA W MaTEMAaTHUYECKOM KyJIbTYpOMl Kak CpEACTBOM TO3HAHUS MHpPA; TOTOBHOCTHIO
OCYILECTBJIATh MPOEKTHYIO U HUCCIIEA0BATEIbCKYIO AEATEIbHOCTh MHIMBUYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHUS IMPOrpaMMBI ydeOHOro mpeamera «Maremarukay
XapaKTePU3YIOTCS OBJIAJICHIEM YHUBEPCATBHBIMU HO3ZHABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OtICBUAMU, YHUBEPCATIbHLIMU PeCYIAMUBHBIMU OUCBUIMU.

1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 0OA306biX
KOZHUMUBHLIX NPOYEcco8 00yYaouuxcs (0ceoeHue Memooo8 NO3HAHUA OKPYXICarwe2o mupa;
npuUMeHeHuUe 102ULeCKUX, UCCAe008ameNbCKUX Onepayul, yMeHull pabomams ¢ ungopmayuet).

Ba3oBble joruyeckue neicTBus:

® BBISBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC NPU3HAKU MaTEeMaTHUECKUX OOBEKTOB, TIOHSATHH,
OTHOIICHUA MEXJy TIOHATHIMA;, (POPMYIUPOBATH OIPEICICHUS TOHITHIA, YCTaHABJIMBATH
CYIIICCTBEHHBIA NPHU3HAK KJIacCH(PHUKAIINN, OCHOBAHUS I 000OIIECHUS U CPAaBHEHUS, KPUTCPUHU
MIPOBOIMMOTO aHAJIH3a;

® BOCHpUHUMATh, (OPMYIUPOBATH W MPEOOPA30OBBIBATh CYKJICHUS: YTBEPIUTCIBHBIE |
OTpHUIATEIIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHUE; YCIIOBHBIC,

® BBIBISITh MATEMATUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M ITPOTHBOPEUns B (hakTax, JaHHBIX,
HAOJIOICHUSIX M YTBEPXKACHUSX; TpeaaraTh KPUTEPHH ISl BBISIBICHUS 3aKOHOMEPHOCTEH H
MPOTHUBOPEUHIA;

e JlelaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, MJCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3aKIIOUECHUH 1T0 aHAJIOTHH;

® MPOBOAMTH CAMOCTOSTEIFHO [IOKA3aTEeIhCTBA MAaTEMaTHYECKUX YTBEP)KICHHH (MPSIMBIE M OT
MPOTHBHOTO), BBICTPAWBATh ApPTYMEHTAIMIO, TPUBOJUTH IPUMEPHl M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIBL;

e BBIOMpaTh CIOCOO pemieHHus y4eOHOW 3amaud (CpaBHHBATh HECKOJBKO BapHAHTOB PEIICHHS,
BBIOMPATh HAHOOJIEE MOIXOIANINHA ¢ YIETOM CaMOCTOSITEIIHHO BBIJICIICHHBIX KPUTEPHEB).
Ba3oBnle uccienoBarebCcKHe NeliCTBUA:

® ICIIOJIb30BaTh BONPOCHI KaK MCCICIOBATEIbCKHI WHCTPYMEHT IO3HAHHS, (HOPMYIHpPOBAThH
BOIPOCHI, (PUKCHUPYIOIIHME MPOTHBOPEYHE, MpOOIEeMy, YCTaHAaBJIMBAaTh HCKOMOE W JaHHOE,
(bopMUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOO MMO3UIHI0, MHCHHE;

® [POBOJMTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE 110 YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, SIBICHHUS, MpPOIECCa, BBISBICHHIO 3aBUCHMOCTEH
MEX]ly 00BEKTaMH, SIBJICHUSMH, ITPOIECCAMHU;

® CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOLICHHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAaHUs, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IeHMI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIJIBUTaTh MPEANOJIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

® BBLIABJIATh AePUIMTHI WHGOPMALUU, JAHHBIX, HEOOXOAMMBIX /s OTBETAa HA BOMPOC U JUISA
pelIeHus 3a/1a4H;

e BpIOMpaTh  HWHPOPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THIOB,  aHAIU3UPOBATH,
CUCTeMAaTU3UPOBAaTh W HMHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IMYHBIX BHJIOB U  (QopM
MIpe/ICTaBJICHHS;



® CTPYKTYpHpOBaTh HH(POPMAIMIO, MPEACTABIATh €€ B pa3iU4HBIX (hopMax, HILTIOCTPUPOBATH
rpaduyuecKy;

® OLEHMBATh HAIEKHOCTh MH(POPMALIUHU TTI0 CAMOCTOSITEILHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.
2) Vuusepcanvhvie KOMMYHUKAMUGHbIE OelCm6Us, 00ecneyusaom chopmuposaHHoCms

COYUANBLHBIX HABLIKOE 00YUAIOUUXCHL.

OO0wmenne:

® BOCIIPUHUMATH U POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUH C YCIOBUSIMH H LESIMH OOIICHUS;
SCHO, TOYHO, I'PaMOTHO BBIP@XAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUSI [0 X0y PEIICHUs 331a4H, KOMMEHTHPOBATH MTOJyYCHHBIH PE3YIIbTAT;

® B X0JIe¢ OOCYXKICHHS 3alaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOH TeMBbI, MpPOOIEeMBl,
pemaeMoi 3a7a4u, BBICKAa3bIBAaTh WJCH, HAIIEJICHHBIC HAa MOWCK PEIICHHS; COMOCTABISATh CBOU
CYXJIEHHsI C CYXJCHUSIMH APYrHUX YYaCTHHKOB JUANOTa, OOHAPY)KMBATh Pa3InYMe U CXOJCTBO
MO3ULIMI; B KOPPEKTHOU popme popMynnpoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;

® INPEICTABIATH pE3YNbTaThl pEUICHUS 3aJaud, OJKCIEPUMEHTAa, HCCIEIOBaHMs, IPOEKTa,;
CaMOCTOSITENIBHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3CHTAluu U
0COOEHHOCTEH ayAUTOPHH.
CoTpyaHnuecTso:

® [OHMMATh WM WCIOJH30BATh TNPEUMYIIECTBA KOMAHJHOW W HMHIUBUIYATbHOW pabOTHl TpHU
pemeHNH y4eOHBIX 3a/1a4; MPUHAMATh IeIh COBMECTHOM JIEATENIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI pabOT, OTOBapUBATHCS, 0OCYXIATh
MIPOIIECC M pe3yibTaT pabOThI; 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTb B TIPYNIOBbIX ¢opMax paboTel (0OCYyXJeHUs, OOMEH MHEHHH, «MO3TOBbIE
IITYPMBI» W WHBIC); BBIOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM NIEHCTBHS C
IPYrUMH 4JIEHAMH KOMAaHJbI, OIICHWBAaTh KAueCTBO CBOETO BKJIaJa B OOIIWI TMPOIYKT IO
KpUTEpUsiM, cHhOpMyIUPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.
3) Vhusepcanvnvie pezynsamuenwvle Oeiicmeus, o0bOecnewusarom @Gopmuposanue CMvlCIOGbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuszanms:

® COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]laul, BEIOUpaTh crioco0 peteHus ¢ yuéTom
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHHL.
CaMOKOHTPOJIb:

® BJAJIETh HABBIKAMH IO3HABATEIBbHOM pedUIeKCMM KaK OCO3HAHUS COBEpILIAEMbBIX NIEHCTBUU U
MBICIIUTEIbHBIX ~ IMPOILIECCOB, WX  pe3yJbTaTOB; BJIaJeTh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJISI IIpOIecca U pe3yibTaTa pelleHus MaTeMaTHueCKOr 3a1auu;

® INpeIBUACTb TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IIpPH pEIICHUU 3a/Ja4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HaWJCHHBIX OMIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIICHUBATHh COOTBETCTBHUE PE3ybTaTa LENHU U YCIOBUSM, OOBICHATH MPUUYUHBI JOCTUKEHHS WU
HEIOCTMKEHHUSI  pe3ylbTaTOB  JESATENbHOCTH, HAXOIOWTh  OMMOKY, JaBaThb  OLEHKY
PHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC
OnepupoBaTh NOHATUAMU: TOYKA, NPsMasi, INIOCKOCTb.
IIpuMEHATh aKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPU PEILICHUN T€OMETPUUECKHX 3aad.
OnepupoBaTh NOHATUAMU: MAPAIUIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH.
KnaccugunupoBaTh B3aMMHOE PacIioIOKEHHE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OmnepupoBaTh MOHATUSAMU: JIBYIPAaHHBIA Yroj, 'paHH JBYIPaHHOIO yria, pedpo ABYrpaHHOIO
yIJia; TMHEHHBINA YTOJI IBYTPAaHHOTO YIiia; IpaycHas Mepa JIByrpaHHOTO yIia.
OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BBINYKIBIA M HEBBIMYKJIbI MHOTOIpaHHMK,
3JIEMEHTBI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOT PAHHUK.



Pacnio3naBate OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpaMuja; TMPU3Ma, HPSIMOYTOJbHBIN
napajuiesienumnes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHUKH, BBIOMpPAs OCHOBAHUS Ui KJIACCH(PUKALUU (BBITYKIIbIE H
HEBBINYKJIBIE MHOTOTPAaHHUKH; TPAaBWJIbHBIE MHOTOTPAHHUKH; TMPSAMBIC W HAKJIOHHBIE MPU3MBI,
napajuleIenuIe/ibl).

OnepupoBaTh NOHATUAMU: CEKyIIas INIOCKOCTb, CE4EHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIEI0B.

Crpoutb ceueHUs MHOTOTPAHHUKOB METOJIOM CIJIEJIOB, BBINOJHATH (BBIHOCHBIE) ILIOCKHE
YEePTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BU] CBEPXY, COOKY, CHH3Y.

Pemarp 3aaum Ha HaX0XJAEHHWE TEOMETPUUYECKUX BEJIMYMH 1O oOpasuaM WU aJropuTMam,
IIPUMEHSIS] U3BECTHBIE AHAJTMTUYECKUE METO/IbI IIPH PELICHUH CTaHJAPTHBIX MAaTEMaTHUECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSIHUA MEXIY ABYMsS TOUYKAaMH, OT TOYKHU 1O MPSAMOW, OT TOYKHU A0 IIOCKOCTH,
MEX]Ty CKPEUTHBAOIIIUMUCS MIPSIMBIMH.

Pematp 3a7aum Ha HaX0XJAEHUWE TEOMETPUYECKUX BEJIMYMH 1O oOpaslaMm WIN alropuTMam,
MIPUMEHSIS] U3BECTHBIE AHAJTMTUYECKUE METO/IbI IPH PELIEHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a7a4 Ha
BBIYMCIIEHUE YIJIOB MEXAY CKPEIIMBAIOIIUMHUCA MPSAMBIMHU, MEXAY HPSIMOM U IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI M IUIONIAAM IMOBEPXHOCTEH MHOTIOIPAaHHUKOB (IIpU3Ma, NHpamMuia) c
MpUMEHEHHEM (QOPMYIT; BBIUMCIATH COOTHOILIEHHS MEXAy IUIOIIaJIMU IOBEPXHOCTEH, 00BEMaMu
MOJA0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTh CUMMETPUU;
LEHTP, OCh U MJIIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECcKUX QUrypax, npeAcTaBIeHHYI0 Ha YepTexKaxX U pUCYHKaX.

[IpumensTe  reoMmerpuyeckue  (akThl Ui PEUIEHUA  CTEPEOMETPUYECKMX  3a/ad,
IIPEINOoJarariiX HECKOJIbKO IaroB PEIIEHUs, €ClIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[TpuMeHsTH NpocTeiiine NporpaMMHbIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBbI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBoAUTH MpUMEPHI MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh MOJydeHHBbIE 3HAHMS Ha IPAKTUKE: AaHaJIU3UpPOBAaTh pealbHblE CHUTyallud U
IIPUMEHATh U3yYEHHbIE MOHATHUS B MPOLECCE MOMCKA PEIICHUs MaTeMaTu4ecku chopMyaIupoBaHHON
po0OseMbl, MOJIENUPOBATh peallbHbIE CUTYallMM Ha sI3bIKE T'€OMETPHUM, HCCIEeI0BaTh IMOCTPOCHHBIE
MOJIEIM C HCIOJIb30BAHUEM TI'€OMETPHUECKUX IOHATHM M TeopeM, ammapara airedpsl; periarh
IIPAKTUYECKUE 3aJ]auil, CBS3aHHbIE C HAXO0XKIEHUEM IeOMETPUYECKUX BEJIMUUH.

11 KJIACC

OnepupoBaTh NOHATHAMM: IMJIMHAPUYECKas IMOBEPXHOCTb, 00pa3yroliue LMINHAPUYECKOM
MIOBEPXHOCTH; LMJIMHAP; KOHUYECKasl TOBEPXHOCTh, 00pa3yroliue KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuueckas HOBEPXHOCTb.

Pacnio3naBatsk Tena BpaieHus (UIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTyYEHHUS TEJl BPALLICHMS.

KnaccugunupoBaTb B3auMHOE pacloyioxkeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CIIOH, OCHOBAHUE IIapOBOT0 CJI0sI, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI M IUIOLIAU TOBEPXHOCTEH TEN BpAIEHUS, I'€OMETPHUYECKUX Tel ¢
pUMEHEeHHEM (hOopMyIL.

OnepupoBaTh HNOHATHSAMH: MHOTOTPaHHUK, BIMCAHHBIA B Cepy M ONMMCAHHBIN OKOJIO C]ephl;
cdepa, BMcaHHAsi B MHOTOIPaHHUK WJIU TEJIO BPAICHHUS.

BbIuncnaTe COOTHOMIEHHS MEX/Ty TUIOIIAIMH ITOBEPXHOCTEN M 00bEMaMU TOT00HBIX TEl.

N300paxxaTh u3yyaemble (QUIYpbl OT pPyKH M C TPUMEHEHHEM MPOCTBIX UEpTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU W3 PHUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tell BpaIlleHusl.



W3BnekaTh, WHTEPIPETHPOBATH MU NPEOOpPa3OBBIBATE HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO HAa YePTEkKaX U PUCYHKAX.

OnepupoBarh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInosiHATE NEMCTBUS CIIOKEHHS BEKTOPOB, BBIUYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha
YHCII0, O0BACHATH, KAKUIMH CBOWCTBAMH OHH 00J1a/1af0T.

[IpumeHsTH paBUIIO NapauIeIeHUIena.

OnepupoBaTh NOHATUSAMU: JI€KaPTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJl MEXKIy BEKTOPAMH, CKAISIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymMMy BEKTOPOB M IPOM3BEICHHE BEKTOPA HA YMCIIO, YroJl MEXAY BEKTOpPaAMH,
CKAISIPHOE IIPOU3BEACHUE, PACKIIAbIBATh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IJI0CKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[Ipumensats  reomerpuueckue  (akThl I8 pEHIeHHs  CTEPEOMETPUYECKMX  3ajad,
MIPEOJIararoIuX HECKOJIBKO I1aroB pelIeHMs, €CIIH YCIOBUS IPUMEHEHUs 3aJJaHbl B IBHOH opMme.

Pemate mpocreiimme reoMeTpuyecKHe 3aadyd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METOA.

Pemrate 3amaunm  Ha  JI0KAa3aTENbCTBO MATEMAaTHYECKUX OTHOLICHMH M HAXOXKJICHHE
reOMETPUYECKUX BEIMYMH MO o0pas3liaM WIM alroOpuTMaM, INPUMEHSS W3BECTHBIE METOJbl IpHU
pELIeHNH CTaHAAPTHBIX MaTEMaTUYECKHUX 3a/1ay.

[IpumensTH npocTeiiiine NporpaMMHbIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHbBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBouTE MpUMepbl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HHU, Paclo3HABaTh
MIPOSIBJIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMmeHsTh MONydyeHHblE 3HAHMS Ha NPAKTUKE: aHAJIM3UPOBAaTh peajbHbIE CHUTYyallUd U
IIPUMEHATh U3YyYEHHBIE MOHATHUS B MpPOLECCE MOMCKA PEIICHUsT MaTeMaTu4ecku c(hopMyaIupoBaHHON
po0seMBbl, MOJIEIUPOBATh pEabHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUM, HCCIEI0BaTh IMOCTPOCHHBIE
MOJIEIM C HCIOJIb30BAaHUEM TI'€OMETPHYECKUX IOHATHM M TeopeM, ammapara ajiareOpsl; peliarh
IIPAKTUYECKHE 3a/1a4H, CBSA3aHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edsoo0.ru/1c209e37
9 [IpsiMbIe ¥ IJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamtensHOCTh NPAMBIX U MIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 v 10 1
FATEL MEACAY TIPAMBIMH H [IOCROCTAMH https://m.edso0.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPaHHHidt https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 I1 : 4 1
OBTOPEHHUE: CEUEHHUs], PACCTOSIHUS U YIJIbI htts://m.eds00.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB U TeM ¢ poBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypcbl
bu6mmoreka [IOK
T 24 1
©J1a BpaeHus https://m.edsoo.ru/1c209e37
. bubnuotexa [JOK
1 1
OOBEmbI TeN 0 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 20 1 bubmmorexa TTOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpeHue, 0600IICHNE, 14 1 bu6moreka [IOK
cUCTEMAaTU3aIys 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.
1 IIpaBuia n300pakeHus Ha PUCYHKAX: 1 bubmmorera [TOK
P P . prcyHiax: https://m.edsoo.ru/aecc77cd
M300pakeHUs TIIOCKOCTEH, MapaieTbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
9 [TonsTus: nepecekaronuecs MIOCKOCTH, 1 bu6moreka [IOK
MEePECEKAOIINECS MPSIMas U TNIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronyecs MIOCKOCTH, 1 bubnuoreka [IOK
MEPECEKAOIINECS MPSIMas U TNIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHHKAMH,
4 H300pakeHrue MHOTOTPaHHHUKOB Ha 1 bubmorera [JOK
p p https://m.edso00.ru/a63959d
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKax
HauanpHbie cBeieHHS 0 KyOe M TUpaMue,
5 X pa3BépTKU U Mouenu. CeueHus 1 bubmnorexa [TOK
paspep ' https://m.edso0.ru/b30dff38
MHOTOTPaHHUKOB
bubmuoreka [JOK
6 CrapToBBIii KOHTPOJIb 1 1
P P https://m.edsoo.ru/3d8ffd32
ITouarue 06 akCHOMaTUYECKOM
7 MOCTPOEHUM CTEPEOMETPHH: aKCUOMBEI 1 bubmiorexa LOK
P p YT https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUH U CIEACTBUS U3 HUX
8 [ToHsTHE 00 AKCHOMATHYCCKOM 1 bu6mmoreka [JOK



https://m.edsoo.ru/aecc77cd
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https://m.edsoo.ru/db685e73
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IMOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUHU U CIICICTBUS U3 HUX

https://m.edsoo.ru/239c8ch4

IToHsaTHE 00 AKCHOMATUYECKOM

9 MIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI brbamorexa LOK
https://m.eds00.ru/65c6b106
CTEPEOMETPUHU U CIEICTBUA U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
10 MIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI brbmmorexa [OK
https://m.edso0.ru/258fc245
CTEPEOMETPHUHU U CIEICTBUA U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJyIebHbIEC U CKPEIINBAKOIIECS https://m.edso0.ru/1a2520f6
NIpsIMBIE
[TapamrenpHOCTE NPSMBIX U IJIOCKOCTEN B
12 MPOCTPAHCTBE: MapasuIebHbIE TPSMBIC B bubnuoreka [IOK
MPOCTPAHCTBE; NAPAICIIBHOCTh TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEHN B
13 npoctpaHctBe: [lapannenbHOCTh NPAMOil U Bubmmorexa LIOK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTl ¢ coHanpaBIeHHBIMU CTOPOHAMU Bubmmorexa LIOK
https://m.edso0.ru/9f4071b9
15 VYros Mexay NpsIMbIMU B IPOCTPAHCTBE bubmmorexa [IOK
https://m.edsoo.ru/fe733862
16 VYrois Mexay NpsMBIMU B IPOCTPAHCTBE bubmmorexa [JOK
https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEN: bubnuoreka [IOK
NapajuleJIbHbIE TUIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBolicTBa napauIeIbHbIX INIOCKOCTEN bubnuoreka [IOK
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https://m.edsoo.ru/e504d656

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: T€Tpadip, KyO, brbamorexa LOK
https://m.edso0.ru/4a28dc02
napajuiesienunes
. bubnuoreka [JOK
20 Hoctpoerine ceterit https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Hocrpoetiite ceterit https://m.edsoo.ru/ec26fe5d
KonTposabHas pabora no teme
29 "IIpsiMbIe M IVIOCKOCTH B bubnuoreka [IOK
npocrpancrse. [lapamiensHocTs https://m.edsoo.ru/9a0a%e56
NPSAMBIX U IJIOCKOCTEl"
IlepneHAMKYAIPHOCTD IPSAMO U
23 rm(l))cxocm:};Ie;neHnHKyﬂﬂpHme MpsIMBIC B bubamorera LOK
https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimbie mapasienbHbIE U bubnuoreka [IOK
MEePIEeHANKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapasuiebHbIE U bubnunoreka [JOK
MEePIECHANKYIISIPHBIE K IJIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH PSIMON U bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsIMOii EPIIEHIUKYIAPHON bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o npsAMON NepHeHAUKYISIPHON bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsAMON nepHeHANKYISIPHON bubnuoreka [IOK
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IIIIOCKOCTH

https://m.edsoo.ru/7d18834b

[lepnieHquKyIsip ¥ HAKJIOHHBIE:

bubmmoreka [{OK

31 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH
’ https://m.edso0.ru/33c477d3
paccTosiHuEe OT MPSAMOM JI0 TNIOCKOCTH D
[TeprieHIUKYIISAp M HAKIIOHHBIC: Bu6 OK
oTeKa
32 PAcCTOSIHUE OT TOYKH 10 IUIOCKOCTH, htI';I sJ'I/I;ImTe;st(])_[ru 166fefadd
paccTosiHAE OT MPSAMOU JI0 TUIOCKOCTH Re-m. '
[TeprieHIUKYIISp M HAKIIOHHBIC: Bu6 OK
oTeKa
33 PAcCTOSIHUE OT TOUYKH A0 IIOCKOCTH, htI';I sJ'I/I;ImTe;sO(])lru /a5h7b8e3
paccTosiHUE OT MPSMOM JI0 TIIOCKOCTH Re-m. '
[TeprieHIUKYIISp U HAKIIOHHBIC:
bubmuorexa [JOK
34 paccTosHUE OT TOYKH JI0 TUNIOCKOCTH, httos://m.e dso?ru Idbee22be
paccTostHue OT MPSIMOM JI0 TTOCKOCTH T '
35 VYTriabl B IPOCTPAHCTBE: YIOJl MEXIY bubnuoreka [IOK
MPAMOM ¥ TIJIOCKOCTHIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YOl bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TMHEUHBIA YTOJ bubnuoreka [JOK
JIBYTPaHHOTIO yTJia https://m.edsoo.ru/c7c777ed
[TeprieHANKYISAPHOCTD IIOCKOCTEM: Bu6 10K
nOIMOTEKA
38 MPHU3HAK MEePICHIUKYIIIPHOCTH JIBYX
& https://m.edsoo.ru/ec3e2da3
TUIOCKOCTEH
[eprieHAUKYIAPHOCTD MJIOCKOCTEH: Eufs OK
nOIMOTEKA
39 MPHU3HAK MEePICHIUKYIIIPHOCTH JIBYX K
. https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEH
[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
bubnunoreka [JOK
40 MPU3HAK MEePIeHINKYISIPHOCTU JBYX K

IJIOCKOCTEN

https://m.edsoo.ru/ba75dc57
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bubmuoreka [JOK

4 Teopema 0 TPEX MeprieHAKyIpax https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHAUKYISIPax bubmorexa LHOK
https://m.edso0.ru/9f246736
KonTpoubHas pa6ora no remam
44 "IlepneHANKYJSIPHOCTD NPSMBIX M bubnnorexa [JOK
miockocTeit" u " Yribl MexIy https://m.edsoo.ru/5b971ef3
NPSAMBIMH U TUIOCKOCTSAMHU "
[TonaTre MHOTOTpaHHUKA, OCHOBHBIC
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE 1 bubmuorexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA https://m.edsoo0.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; TpaHu U
46 OCHOBAHMS IPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuoreka [IOK
MIPU3MBI; OOKOBas U MOJTHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenumnen, npsMOyroJbHbII bubnuoreka [JOK
rapajuiesenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yronbHasi mupamMuaa, TpaHu
48 Y OCHOBaHHUE MUPaMUJIbl; OOKOBas U bubnnoreka [JOK
MOJIHAs TOBEPXHOCTh MTUPAMU/IBIL; https://m.edsoo.ru/fblcd0a5
MpaBWIbHAS U yCEUEHHAS MUpaMUIa
[IpaBunbHBIE MHOTOT'PAHHUKU: TIOHSITHE
MPaBUIILHOTO MHOTOI'PAHHUKA;
bu6mmoreka [JOK
49 MpaBWJIbHAS IPU3Ma U MPaBUIIbHAS

MUpaMUa; IpaBUIbHAS TPEYrojJbHas
NUpaMyUa U MPaBUIBHBINA TETpadap; KyO

https://m.edso0.ru/074c8865
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IIpencrasnenue o NpaBUILHBIX

50 MHOTOTpaHHUKAX: OKTa3p, JOJICKAdIP U Bubmmorexa LIOK
https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MPSIMOM, TNIOCKOCTH.
o1 DNeMEeHTbl CAMMETPUH B TUPaMUIAX, Bubnuotexa LIOK
https://m.edsoo.ru/b9e777d9
napajuieJienumneax, mpaBUiIbHbIX
MHOTOTpaHHUKAaX
59 Brrunciienue 31eMeHTOB MHOTOTPaHHUKOB: bubnuorexa [JOK
péOpa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN
53 ITOBEPXHOCTH MPSMOM IPU3MBI, IUIONIA/1b bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edso0.ru/37d84157
MTOBEPXHOCTHU MPSIMON IPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABUIIBHON MUPAMUJIBI, bubnuoreka [IOK
TeopeMa O IUIOIAId OOKOBOM https://m.edso0.ru/5603e30b
MMOBEPXHOCTU YCEYEHHOU MUPAMU/IBI
55 KonTpoabHasi padora mo reme bubnuoreka [JOK
"MHororpanHukn'" https://m.edsoo.ru/a95f5c04
56 [Tonsatue 06 00BEME bubmorexa HOK
https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
> O0bem mipamue! https://m.edso0.ru/235171b3
N bubmuoreka [JOK
>8 O0bEM mpamie! https://m.edsoo.ru/f47dfefd
59 OO6BEM TUpaMHuIBI bubmorexa HOK

https://m.edso0.ru/79c¢10312
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bubmuoreka [JOK

60 O0Bé 1
DEM HTHPAMHIET https://m.edsoo.ru/2faadc3f
" bubnuorexa [JOK
61 00 1
DEM TPHIMH https://m.eds00.ru/79853608
" bubnuorexa [JOK
62 00 1
HEM TIPHMB! https://m.edso0.ru/1e053890
N bubnuoreka [JOK
63 00 1
PEM TIPHSMB! https://m.edsoo.ru/482d3f51
64 KonTposabHas pa6ora no teme 1 bubnuorexa [JOK
"O0BbEMBbI MHOTOTPAHHUKOB "' https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CCTeMaTH3aITUs
65 sganuil. [locTpoenue ceueHnii B 1 bubmorexa LOK
’ p https://m.edso0.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3aITUs
3HaHUU. Beryucienue paccTosIHM: MEXK Y
66 BYMSI TOUKAMH, OT TOYKH 0 IPSAMOI, OT 1 bubmorexa [OK
ABYM ’ A0 1P ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO TUIOCKOCTH, MEX]TY
CKPEIIUBAOIIUMHUCS TPSIMBIMU
bu6mmoreka [IOK
67
Wroropast koHTpo.bHAs padora 1 https://m.edso0.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHWU. BenciieHue yrioB: Mexy
68 CKPEIIUBAOLIMMHUCS IIPIMBIMU, MEXK 1 Bubmorexa OK
P Hlv B p ’ y https://m.edso00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYIPaHHBIX
YIJIOB, YTJIOB MEXTy TUIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME
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KoaunuyecTBo 4acoB

DJIeKTPOHHbIE

ara undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTuueckue A op
Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl

1 Cdepa u map: neHTp, paanyc, JuameTp; 1 bubnuorexa [JOK
TIJTOIA b TIOBEPXHOCTH CHEpHI https://m.edso00.ru/0341bc2b

9 Cdepa u map: eHTp, paanyc, IMameTp; 1 bubmuorexa [JOK
IJI0LIa/Ib TOBEPXHOCTHU chephl https://m.edso0.ru/0341bc2b
Bsaumnoe pacnonoxenue chepsl u

bu6mmoreka [IOK
3 IUIOCKOCTH; KacaTelibHas IJIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
4 IUIOCKOCTH; KacaTelibHas IJIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl

5 N3obpaxenue chepsl, 1mapa Ha 1 bubnuoreka [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2

bubmuoreka [JOK

6 B i 1 1

XOMHOH KOHTPOIL https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MoBEpXHOCTD,

7 oOpa3ymolne HUIHHIPTIECKON 1 bubmuoreka [JOK
IOBEPXHOCTH, OCh LIWIIMHAPUYECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU

3 [nnuaapudeckas MOBEPXHOCTD, 1 bubnuoreka [IOK
oOpa3ymolne MUIHHIAPTIEeCKON https://m.eds00.ru/6054b8c1
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MMOBEPXHOCTH, OCh LIWIIMHAPUIECKON
MMOBEPXHOCTH

Hununapap: ocHoBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yromias u och;

bu6mmoreka [IOK

o IO b OOKOBOW U TIOJTHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
unuaap: ocHOBaHUS ¥ OOKOBast

10 MMOBEPXHOCTh, 00pa3yromias 1 oCh; bubnuoreka [JOK
Iouaab OOKOBON U MOJTHOM https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300pakeHne MUIMHAPA Ha TIOCKOCTH.

11 PazBépTka mmnmmuapa. CedeHus UIHHApa bubmuorexa [JOK
(TJI0OCKOCTBI0, MapalIeIbHON W https://m.edso0.ru/016e25eb
MEePIEeHIUKYIIPHON OCH IIINHAPA)

N300paxkenne nuauHapa Ha MI0CKOCTH.

12 PazpépTka nmnunapa. CeueHus UIMHIpa bubnuoreka [IOK
(TIOCKOCTHIO, TApATIICITHBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIIAPHOIN OCH IIINHAPA)

Konunueckas noBepxHocTh, 00pa3 ue
13 KOHHYECKOU HOBCII))XHOCTI/I, ocf u o bubmorexa HOK
B https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKOW MOBEPXHOCTU
KOHI/I‘ISCK&iI MOBEPXHOCTh, 00pa3yrolne BuGmiorexa LOK
14 KOHHYECKOM IMOBEPXHOCTH, OCh U
B https://m.edsoo.ru/c94ba09b
BEpIINHA KOHUYECKOM MOBEPXHOCTU
Konyc: ocHOBaHMe U BepIlIMHA,
15 o0pa3ymolas U 0Ch; IIIoMaasr OOKOBOM 1 bubmiorexa LOK
. https://m.edso0.ru/897dd3b2
MIOJTHOM MOBEPXHOCTH
16 KoHyc: ocHOBaHME U BEpILNHA, bubmorexa LIOK

https://m.edso0.ru/897dd3b2
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oOpa3yrolias U 0Cbh; IUIONab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

VYceuéHHbIi KOHYC: oOpasyrouue u

bub6mmoreka [{OK

17 BBICOTA; OCHOBAHHUS ¥ OOKOBas
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
VYceu€HHsIil KOHYC: 00pa3yronme u
18 BBICOTA; OCHOBaIZI/ISI " goxzfas[ bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTH
N300parkeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka konyca. CeueHust KoHyca bubnuoreka [IOK
19 (TUTOCKOCTBIO, TTApaJIIEITbHOM https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, ¥ TUIOCKOCTBIO, TPOXOIATIICH
yepe3 BEpUINHY)
N300paxkenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca bubnuoreka [IOK
20 (TII0CKOCTBI0, MapalIeNIbHOM https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, U TUIOCKOCTHIO, TPOXOISIIEH
4yepe3 BEePIIUHY)
21 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cef10e5
99 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOTI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONMUCaHHBIA OKOJIO
23 ctepsr; cepa, BIucaHHas B bubmorexa HOK
DL, 60D, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS
MHOrorpaHHuK, OIMUCaHHbINA OKOJIO
bu6mmoreka [JOK
24 cdepsl; cepa, BIMCaHHAs B

MHOTOI'paHHUK UJIK B TCJIO BpalllCHUSA

https://m.edso0.ru/0b136158
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o5 [Tonsatue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 00BEMOB T https://m.edsoo.ru/26a03fb7
26 [Tousatue 06 06bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBA 00BEMOB T https://m.edsoo.ru/26a03fb7
N bubmnoreka [IOK
27 O6beM uuIHKpa, KoHyCa https://m.edsocI)_.[ ru/5513d87b
N bubmnoreka [JOK
28 O6beM uuIHKpa, KoHyCa https:// m.edsocl)_.[ ru/5513d87b
N bubmnoreka [IOK
29 OObEM mapa i nowmans chepe! https://m.edsocl)_.[ru/d189bde2
N bubmnoreka IJOK
30 OObEm wapa H mIomAzE chepe! https://m.edsogru/d189bde2
[TomoGHBIC Tea B MPOCTPaHCTBE.
31 Coj)ITHomeHnﬂ Memiy HJ'II)OIHaI[HMI/I bubmmorexa [OK
MOBEPXHOCTEMN, 00BEMaMH OJOOHBIX TEIT hitps.//m.eds00.ru/810¢t e
[TonoOHbIE TENa B MPOCTPAHCTBE.
32 CoOTHOIICHHS] MEXKTY TTOIIAISIMHU bubmorexa LOK
HOBEPXHOCTEN, 00bEMaMK TIOT0OHBIX TEI https.//m.eds00.ru/810cf Leb
33 KonTpoabHasi padora nmo remam "Tesa bubnuoreka [JOK
Bpamenus' u "O0bembI TEa" https://m.edsoo.ru/4a33a8ab
34 PabGora Hax ommOkamMu
35 BekTop Ha IMJIOCKOCTH U B IPOCTPAHCTBE bubmorexa HOK
https://m.edsoo.ru/5caefclb
36 BekTop Ha IJIOCKOCTH U B POCTPAHCTBE bubmorexa HOK
https://m.edsoo.ru/5caefclb
37 CroXeHHe ¥ BBIYUTAaHHE BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/23f4f089
38 CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB bubnuoreka [IOK
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39 VMHOXEHNE BEKTOPa Ha YHUCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379¢eb
bubmmoreka [{OK
40 YMHOKEHHE BEKTOPA Ha YUCIIO
p https://m.edsoo.ru/dee379¢eb
Pasnoxxenne BexkTopa 1o Tpém
41 HEeKOMIUIaHapHLIM BekTopaM. IIpaBuio bubmmorexa [TOK
p pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesenumesa
Pasnoxxenne BexTopa 1o Tpém
42 HEKOMITJIaHApHBIM BekTopaMm. [IpaBuio bubmmorexa [TOK
’ https://m.edsoo.ru/a28fd74e
napajuiesenumnesa
Pemenne 3agad, CBSI3aHHBIX C
43 OpUMEHEHNEM IIPaBIJI IEUCTBUHU C bubmmorexa [OK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
Pemenne 3amad, CBI3aHHBIX C
44 NPUMEHEHUEM TPABUII IEHCTBHI C bubmmorexa [OK
p P A https://m.edso00.ru/5a827900
BEKTOPaMH
45 KoopanHaTHO-BEKTOPHBINA METOT ITPU bubnuoreka [JOK
pPEILICHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
46 KoopanHaTHO-BEKTOPHBIA METOT ITPU bubnuoreka [JOK
pPEILICHUHU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
IIpsamoyroabHas cucTeMa KOOpAMHAT B
47 n pOCT le:ICTBe Koopaunarsl ]f:I[(TO a bubmorexa LOK
pocTp _ ’ P pa. https://m.edso00.ru/48db7058
[IpocTeiimume 3aqaun B KOOpAMHATAX
[IpstMoyroapHas cucTeMa KOOPAMHAT B
48 I pOCT leI:ICTBe Koopaunater ]_feII[(TO a bubmorexa [IOK
pocTp . ' P pa- https://m.edso0.ru/48db7058
[Ipocreiimme 3a1a4u B KOOpAWHATAX
49 Yron mexay Bekropamu. CKalisspHOE bubnuoreka [IOK
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IMPOU3BCACHUC BEKTOPOB

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

50 VYron mexay BekTopamu. CKaiasipHOe bubnmoreka [JOK
IIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4

51 Brrunciienue yrioB Mexay npsMbIMU U bubnuorexa [JOK
IIJIOCKOCTSIMH https://m.edsoo.ru/8efbe78e

59 Beruncnenue yriioB Mexy NpsMbIMU U bubnnorexa [JOK
TUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KoutpoJsbHas padora no reme

53 "Bekfopm " K(I))Op)]I/[HaTI)I B bubnuorexa LIOK

" https://m.edsoo.ru/77c22fc5

NMPOCTPAHCTBE

54 Pemenue 3agau
[ToBTOpEeHuE, 0600IICHNE 1

55 cucreMarusanys 3Hagnii. OCHOBHEIE bu6mmorexa [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edso0.ru/1780ba5d
MJIAHUMETPUHU
[ToBTOpEeHue, 0600IICHNE 1

56 cucteMaTu3anus 3HaHuii. OCHOBHBIC bubnuoreka [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edso0.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

57 cuctemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
IJIAHUMETPU U
[ToBTOpEHUE, 0000IICHNE 1

58 cuctemaTuzanus 3HaHuil. OCHOBHbIE bubmuoreka [JOK
¢urypsl, (akThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TJIAHUMETPU U

59 [ToBTOpEHue, 0600ImEeHNE U bu6mmoreka [JOK
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cHUCTEMAaTHU3alMs 3HAHUIH. 3agaun
MJITAHUMETPUU U METOJIbI UX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpEHUE, 0600MIICHNE U

bub6mmoreka [{OK

60 . 3 1
CHCTEMATHSAMITL SHAHIH. Sa/1atH https.//m.edsoo.ru/7491efe0
IUTAHUMETPUH ¥ METOJIBI KX PEIICHUS
[ToBTOpEHUE, 0600MIICHNE U
61 cHCTEMAaTH3aIMs 3HaHWN. 3a1aun 1 bubnmorexa LOK
’ https://m.edsoo.ru/4dffda97
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U
62 cHCTEMaTH3alus 3HaHui. 3agaun 1 bubmmorera [TOK
) https://m.edsoo.ru/7491efe0
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHUE, 0600IICHNE 1
63 cucreMarusanus 3Hagnii. OCHOBHEIE 1 bu6moreka [IOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
[ToBTOpEeHue, 0600IICHNE 1
64 cucteMaTu3auus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bu6mmoreka [IOK
65 " 0 1
TOTOBAN KOHTPOILHAN pabota https://m.edsoo.ru/ec24dfc2
66 [ToBTOpEHue, 06001EeHNE U 1 bubnnoreka [JOK
cUCTEMAaTHU3alMs 3SHAHUN https://m.edsoo.ru/f465d10e
67 [ToBTOpEeHUE, 0000IICHNE 1 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
68 [ToBTOpEHue, 06001EeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 68
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[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiembIe Npe/IMeTHbIE Pe3y.ILTATEI 0CBOEHHS OCHOBHO
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IIPU PEHICHUH
TeOMETPUIECKUX 3a]1a4
73 OHepHpOBZ},TB NOHSATHAMHU: TTAPAJUIETBHOCTh M TEPICHIUKYISIPHOCTD TPSMBIX H
TUTOCKOCTEH
74 KnaccupumupoBaTh B3aMMHOE PpACIOIOKEHHE TPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE
OmnepupoBaTh MOHATHIMHU: IBYTPaHHBIA yroJl, TpaHHW JBYTPAHHOTO yria, pedpo
7.5 JBYTPAHHOI'O yrja, JWHEWHBIA YroJ JBYIPAaHHOIO Yria, TpaayCcHas Mepa
JIBYTPaHHOTO yriia
76 OnepupoBaTh TOHSATHSIMH: MHOTOTPaHHHUK, BLmyKVnHﬁ W HEBBITYKJIBII
MHOTOT'PaHHUK, JIEMEHTHl MHOTOTPaHHUKA, TIPABUIIbHBI MHOTOTPaHHHUK
77 Pacnio3HaBate OCHOBHBIE BHUABl MHOTOTPaHHHKOB (THpaMuia, TpU3Ma,
' IPSIMOYT OJIbHBIN Mapajuieenumnes, Kyo)
KnaccuduimupoBaTh MHOTOTPAaHHHUKH, BEIOMpPAsi OCHOBAHUS ISl Kiaccu(ukanuu
7.8 (BBIMYKJIBIE W HEBBINYKJIbIE MHOTOI'DAHHMKH, IPAaBUIbHBIE MHOTOTPAHHUKH,
IPsIMbIE ¥ HAKJIOHHBIE NPU3MBI, TapaJuIEICUIIEIb])
7.9 OnepupoBaTh NOHATUSAMU: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB
710 OOBACHATh NPUHIUINBI [OCTPOEHHSI CEUYEHUH MHOIOIPAaHHHMKOB, MCIOJIb3Ys
METOJ] CJIeJIOB
CrtpouTh ce4eHUs MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJHSTH (BHIHOCHBIE)
7.11 MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY,
CHM3Y
Pemate 3amaun Ha HaXOKJEHHWE I'€OMETPHUUYECKUX BEIMUYMH IO 0oOpasnaM WM
QITOPUTMaM, IPHUMEHAS M3BECTHBIE AHAJUTUYECKUE METOJbl IpPU PpEIICHUU
7.12 CTaHJAPTHBIX MATEMAaTUYECKUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JIO TMPAMOH, OT TOYKH JIO IUIOCKOCTH, MEXIY
CKPELIMBAIOIUMUCS NPSIMBIMU
Pemare 3aaun Ha HaXOXKJEHHE I'€OMETPUUECKUX BEIMYMH IO oOpasnaM WM
QITOpUTMaM, IPHUMEHAS M3BECTHbIE AHAJUTUYECKUE METOJbl IPU PpEIICHUU
7.13 CTaHJAPTHBIX MaTeMaTHMYeCKUX 3a/Jad Ha BBIYMCIEHUE VYIJIOB MEXIy
CKPELIMBAIOIIUMUCS MNPSIMBIMHM, MEXAYy TNPSAMOH U IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IByTPAaHHBIX YIJIOB
Bbruucnare 00bEMBI M IJIOIIAAM HOBEPXHOCTEH MHOTOTPaHHMKOB (IpU3Ma,
7.14 nupamMpzia) ¢ TpUMEHeHHeM (OpMyN, BBIYHMCIATH COOTHOLICHUS MEXKIY
IUIOIASIMU IOBEpXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOI'PaHHUKOB
715 OmnepupoBaTh NOHATHAMU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBHI
7.16 W3BnekaTh, MpeoOpa3oBbIBATH W UHTEPHPETUPOBATH  HMHGPOPMALUIO O




MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX (PUTypax, MPEACTABICHHYIO HAa YepTeKax U
pUCYHKaAX

[IpumensTe reomeTpudeckue (axKThl A PEIICHUS CTEPEOMETPUYECKUX 3ajad,

7.17 MPEANOJIAralolX HECKOJBKO I1aroB PpELICHHUs, €CIH YCIOBHUsS IPUMEHEHUs
3aJaHbl B SIBHOU (opme
718 [Ipumenars  mpocreilre  NporpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHUCTEMBI TIPH PEIICHUH CTEPEOMETPUUICCKUX 3a/1a9
719 [IpuBOIUTE TIPUMEPHI MATEMATUICCKHX 3aKOHOMEPHOCTEH B TIPHUPOJIC U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHU B HCKYCCTBE
[IpuMeHsTh TMOJIydeHHBIC 3HAHWS HA TMPAKTUKE: AHAIU3UPOBATH PEAbHBIC
CUTYyallud W TPHMCHITh W3YYEHHBIC IOHSATUS B IPOIECCE IMOUCKA PEIICHHS
MaTeMaTH4eCKu CcHOpPMYITHpPOBAHHOW MPOOIEMBI, MOJCIUPOBATh pPEATbHBIC
7.20 CUTyalldd Ha s3BIKC TEOMETPHH, WCCICIOBAaTh IOCTPOCHHBIC MOJCIN C
WCIIOJIb30BAaHUEM TEOMETPUYCCKUX TOHATHH W TeopeM, armapara aireOpsl,
pemrath MpPaKTUYECKUE 3aJIadyd, CBS3aHHBIC C HAXOXKJIECHUEM T'€OMETPHUYSCKUX
BEJTUIHH
11 KJIACC
Kon o
HIpOBEPSIEMOro IIpoBepsiembie Npe/IMeTHbIE Pe3yILTATEI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero oo6pa3oBaHus
pe3yJabTara
6 I'eomerpust
OnepupoBaTh MOHATHSAMH: [MIUHApPUYECKas TOBEPXHOCTh, O0Opasylomiue
6.1 UWIMHAPUYECKOW  MOBEPXHOCTH, UWJIMHAP, KOHHYECKas  IOBEPXHOCTH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUCHHUS TEJT BPAIICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacmosiokeHue chepbl U II0CKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTAa, BBICOTA
6.5 CErMEeHTa, IIapOBOM CIJIOM, OCHOBAaHKE IIapOBOIO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U MIJIOMIAN TOBEPXHOCTEN TN BPaIICHHs], FEOMETPHUECKUX
' TEJ C MPUMEHEHHEM (HOPMYIT
6.7 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BIIUCAHHBIA B cepy U OMUCAHHBIN
' oKoJio cepsl, chepa, BiucaHHAsi B MHOTOTPAHHUK UJTU TEJIO BpaIlleHUS
6.8 BbIYHCHATE COOTHOIICHHUS MEXIYy IJIOMAIIMU IMOBEpPXHOCTeH H 00BEMaMu
’ IMOIOOHBIX TE
6.9 I/I306"pa)I(aTI> u3ydyaeMble (QUTYpbl OT PYKH U C TNPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BoinonHATh (BBIHOCHBIC) TIIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEYCHHUS TEJ BpaIlleHUs
W3Bnekatb, HHTEPOPETUPOBATH U  NpeoOpa3oBbIBaTh  HHGOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha 4yepTexax
U PUCYHKaX
[MpumensaTh reomerpudeckue (HakThl TSI PEIICHUS CTEPEOMETPUYECKUX 3ajad,
6.12 MIPEIOIAraloNX HECKOJbKO IIAaroB pEIIeHUs, €CIHU YCIOBUS TMPUMEHEHHS

3aJlaHbl B IBHOU (hopMme




6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoInonHsATh 1eHCTBUS CIOKEHUSI BEKTOPOB, BEHIYUTAHUS BEKTOPOB M YMHOKEHUS
BEKTOpa HA YUCIIO0, 00BACHATh, KAKUMH CBOMCTBAMH OHU 00JIa/Ial0T

6.15

[IpuMeHsTh NpaBUiIO NapauIeIeUIe1a IPU CI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATHUAMU: JCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC, BEKTOD,
MOAYJIb BCKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWHATBHI BEKTOpA, YroJl MCKIAY
BCKTOpPaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB, KOJIJIMHCAPHbIC u
KOMIIJIaHAPHBIC BEKTOPbI

6.17

Haxomuts cymmMy BEKTOpPOB M MPOU3BEACHUE BEKTOPA HA YUCIO, YIOJ MEXKIY
BEKTOpaMM, CKaJSIPHOE IIPOM3BEJIEHUE, pacKiIagplBaThb BEKTOpP IO JBYM
HEKOJUIMHEAPHbIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemate HpOCTCI\/JIIHI/Ie reOMETPpUYCCKUEC 3aJladyd Ha HNPHUMCHCHUEC BCKTOPHO-
KOOPAWHATHOI'O MCTOAa

6.20

Pemrate 3aJa4M Ha J0Ka3aTCJIbCTBO MaTEMATHYCCKUX OTHOIIICHUH U HaX0XJICHUC
TCOMETPHUUCCKUX BCIUYHH 110 06pa3uaM HJIK aJIrOpUuTMaM, NpUMECHSA U3BCCTHBIC
MCTOJbI IPHU PECIICHUU CTAHAAPTHBIX MATEMATHYICCKUX 3aJa4

6.21

[IpuMenaTr  mpocTEHIIME  OPOrpaMMHBIE  CPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUYECKHX 33]1a4

6.22

HpI/IBO)II/ITI) IMPUMEPBI MaTEMATUYCCKHUX SaKOHOMepHOCTeﬁ B IMPUPOJC U KN3HH,
PpacCImo3HaBaTh NPOABJICHUC 3aKOHOB rCOMETPHU B HCKYCCTBE

6.23

[IpumeHsTh TONydeHHBIE 3HAHUS HA MPAKTHKE: AaHAJU3UPOBATH pealbHbIE
CUTyalldd U TMPUMEHATh W3YYEHHBIEC MOHSATHUS B MpOliecCce IMOMCKA PEIIeHUs
MaTeMaTH4ecKu CcGhOPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEeNIOBaTh IOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM TE€OMETPUYECKUX TOHATUH M TeopeM, ammaparta aiareopsl,
pelaTth MpakTUYEeCKHe 3aJayl, CBSI3aHHBIE C HAXOXICHHEM TIe€OMETPHUYECKUX
BEJIMYUH




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
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7.1

OcHoBHblE NOHATUA cTepeomeTpun. Touka, mpsimasi, MIOCKOCTb, IpocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYeCKOM TIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIIECJCTBHS U3
HHX

7.2

B3anMHOe pacronokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOUIUECs, MapauIeIbHbIE U
cKpeluBamomuecs npsmbie. [lapanaenbHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuiesibHble IpsSMble B IMPOCTPAHCTBE, NapauIeIbHOCTh TPEX MPSAMBIX, MapajlIebHOCTb
MpsIMOM U TMJIOCKOCTH. YTJbI C COHAIPaBIEHHBIMU CTOPOHAMM, YTOJI MEXAY NpSIMbIMU B
npoctpanctBe. [lapamnenpHOCTh TUIOCKOCTEH: MapaJUlebHbIE IUIOCKOCTH, CBOMCTBA
napajuleNnbHbIX Mockocted. Ilpocreiimue npocTpaHCTBEHHbIE (UIYpbl Ha IIOCKOCTH:
TeTpas’ap, KyO, napajuieaenune1, HOCTPOEHUE CeUeHUN

7.3

[lepneHMKYISIPHOCTD NPSIMON M TUIOCKOCTH: MEPIIEHIUKYISIPHBIE MPSAMBIE B TIPOCTPAHCTBE,
MpsIMBbIE NTApaJIEbHBIE U TEPIIEHAUKYISPHBIE K INIOCKOCTH, IPU3HAK MEPIIEHINKYISIPHOCTH
NpsIMOM M IUIOCKOCTH, TeopeMa O MpsAMOM NEpPIEeHIUKYISIPHOM IUIOCKOCTH. YTIIBI B
MPOCTPAHCTBE: YIrOJI MEXAY MPSIMON U IUIOCKOCTBIO, JABYTPAaHHBIA YIroJi, JIMHEHHBIA YroJ
JBYTPAHHOIO yria. IlepneHaukynsp M HakJIOHHBIEC: PACCTOSTHUE OT TOYKH JO IIOCKOCTH,
paccTosHMEe OT TOpsIMOM /10  TUIOCKOCTH, TMPOEKIUs (GUrypbl Ha  IUJIOCKOCTb.
[lepneHIMKYIAPHOCTh IUIOCKOCTEH: MPHU3HAK MEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEH.
Teopema o0 TpEX nmepneHAUKYIApax

7.4

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBIMYKJIbIE U HEBBITYKIIbIE
MHOTOTpaHHHUKH, pa3BEpPTKa MHOrorpaHHuka. [Ipu3ama: n-yrompHas mnpusMma, TpaHUd U
OCHOBAaHUS TPU3MBI, TIpsMas W HAKIOHHAs NpPU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTH
npusMel. [lapamnenenunen, npssMOyrobHbIN Napajuienenuneq u ero ceoicrea. [lupamuaa:
N-yroyibHas MUpaMKa, TPaHU U OCHOBAHWE MUPAMU[bI, OOKOBas U MOJHAS MOBEPXHOCTh
MUpaMHbl, TMpaBWIbHAs U YyCceUEHHas NHpaMUAa. DJIEMEHThl MPU3Mbl U MUPAMHUJIBL.
[IpaBuibHBIE MHOTOTPAHHUKH: MIOHSATHE MPABUILHOTO MHOTOTPAHHUKA, MPaBUJIbHAS IpU3Ma
U TpaBWIbHAs MUPaMUJIA, MpPaBUJIbHAS TPEYrojbHAs MUpaMHuaa U MpPaBUILHBIA TETpasap,
ky0. IlpencraBienne o TOPaBWIBHBIX MHOTOTPaHHHUKAX: OKTadJp, JOAEKadAp U
ukocayapyrue CedeHus NpU3Mbl U MUPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CHUMMCETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
OneMeHTHI CUMMCTPHUHU B ITUpaMUAAX, IApAJUICIICIIUIICAAX, IIPABHUJIbHBIX MHOI'OT'PAHHUKAaX

7.6

Boruncnenue 3neMeHTOB MHOTOTPAHHUKOB: p&Opa, Auaronanu, yriel. [Lmomaas G0KoBO
MOBEPXHOCTU U TMOJHON MOBEPXHOCTH MPSMOM MPHU3MBI, IUJIONIAJb OCHOBaHUM, TEOpeMa O
OOKOBOM MOBEPXHOCTH NPsIMOM mpu3Mbl. [Imommanaes 60K0BO MOBEPXHOCTH U MOBEPXHOCTH
MPaBUJIBLHON MUPAMUJBI, TEOpEMa O IO yced€HHOU nmupamubl. [lonsaTue 06 oO6véme.
O0BEM UpaMuIbI, IPHU3MBI

7.7

HO,Z[O6HLI€ TCJIa B MPOCTPAHCTBEC. CooTHolIeHHS MCKAY IUIoIagsIMU HOBerHOCTeﬁ,
00BEMaMM HOI[O6HI>IX TCII

11 KJIACC
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6.1

HI/IHI/IH,Z[pI/ILIeCKaH IMOBCPXHOCTD, 06p8.3y10H_II/IC HHHHHZ{queCKOﬁ IOBCPXHOCTHU, OCb




L[PIHPIH[[pI/I‘-IGCKOﬁ MMOBCPXHOCTH. I_[I/IJ'II/IHI[p: OCHOBaHUA U 60KOBaSI MMOBCPXHOCTD,
oOpa3yroIas 1 0Ch, IJIOMab OOKOBOH U MOJTHON MOBEPXHOCTH

KoHunyeckass mOBEpXHOCTh, 00pa3yroIine KOHHYECKOW TOBEPXHOCTH, OCh W BEpIIHHA
KOHUYECKOH moBepxHocTH. KoHyc: ocHOBaHME M BepUIMHA, 00pa3yomas U 0Ch, IIIONIA/Ib

6.2 OOKOBOI M TIOJTHOM MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIone u BbICOTa, OCHOBAHHMS
1 OOKOBasi MOBEPXHOCTh
6.3 Cdepa m map: ueHTp, paamyc, AUAMETp, IJIOMIATL IMOBEPXHOCTH cdepbl. B3ammuoe
pacrosiokenue chepsl 1 IIIOCKOCTH, KacaTellbHas MII0CKOCTH K cdepe, mIonaas cepsl
6.4 N3o00pakeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka MUIMHIpPA U KOHYCA
6.5 KomOuHammu Tenm BpalieHHs] U MHOTOTPaHHUKOB. MHOTOTPaHHHK, ONMHCAHHBIA OKOJIO
' cdepsl, chepa, BHCaHHAsE B MHOTOTPAaHHUK, WJIH TEJIO BPAIlEHUS
[Tonatue 06 o0bEme. OcHOBHBIE CBoOWcTBa 00BEMOB Tenl. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 He€. OObEM NIHMIMHIpPA, KOHYCA.
O6bEM 1mapa u miIoma s chepsl
6.7 [Tono6ubie Tema B mpoctpaHcTBe. COOTHONMICHHUS] MEXKAY IUIOMIAIMU TOBEPXHOCTEH,
00bEMaMu IOJTOOHBIX TEJ
6.8 Ceuenust 1wmHApa (TMapayieNbHO ¥ MEPIEHAWKYISIPHO OCH), CEYeHHUs KOHyca
(TmapasuienTbHOE OCHOBAHUIO M TPOXOSIIEe Yepe3 BEPUINHY), CEUSHHs apa
Bektop Ha miockocT ¥ B mpocTpaHCcTBe. CI0KEHUE U BEBIYUTAHUE BEKTOPOB. Y MHOKEHHE
6.9 BEKTOpa Ha 4ucio. Pa3mokeHne BekTopa 1mo TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBwiio
napajuienenumnena. Pemenue 3amgad, CBS3aHHBIX C NPUMEHEHUWEM IpaBUJ JEUCTBHM C
BEKTOpaMH
[IpsimoyronpHast cucreMa KoopauHaT B mpocTpaHcTBe. KoopauHatel — BekTopa.
6.10 [Ipocreiimue 3agaun B KOOpAUHATAX. YTOJ MEXAY BekTopamu. CKalsipHOE NMPOU3BEICHUE

BEKTOpOB. BpluncieHne yrioB MeXIy MNpsSMbBIMEH U IUIockocTaMu. KoopauHatHo-
BEKTOPHBINA METOJI IPU PELIEHNH T€OMETPUUECKHX 3a1au




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

Ko

. oie AeMOro IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
poBep OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 001Iero oopa3oBaHus

TpeOOBaHUS

Bnagenue meromamu J10Ka3aTeiabCTB, AJTOPUTMaMU pPEIICHUS 3a/ad; yYMEHHUE
(opMynHpOBaTh W ONEPHUPOBATH MOHSATHIMHU: OTPENEIIEHUE, aKCHOMa, TEOpeMa,
CIIEZICTBUE, CBOICTBO, MPU3HAK, JI0KA3aTEIbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH;
NPUMEHATh MX; YMEHHE (QOpMyIupoBaTh OOpPaTHOE U MPOTHUBOIOJIOKHOE
YTBEpXACHUE, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, HCIOIb30BaTh METO/]
MaTeMaTU4YeCKOW WHAYKLIUHU; TPOBOAMTH JOKa3aTeNIbHbIE PpACCYXACHUS MpHU
pelIeHnH 3a/ad, OLEHUBATh JIOTUYECKYIO MPaBUJIBHOCTh PACCYKICHUM; yMEHUE
ONEpUPOBaTh  MOHATUSIMU: MHOXECTBO, IOJMHOYKECTBO, ONEpaluu  HaJ
MHO>KECTBAMU; YMEHHUE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyis
OTHMCaHUs PEAIbHBIX MPOLECCOB U SIBIICHUN U MPHU PELICHUH 3a/1a4, B TOM YHCIIe
W3 JpYyrux Yy4eOHbIX NPEIMETOB; YMEHHE OIEepUpOBaTh MOHATUSIMU: Tpad,
CBS3HBIN Tpad, AepeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHHUE 331aBaTh U OMKCHIBAThH
rpadbl pa3InYHBIMU CIOCOOAaMU; CIIOJIB30BATh Tpadbl MPH pelISHUH 33124

YMeHne onepupoBaTh MOHATHIMH: HATYPAIbHOE YUCIIO, I1EJI0€ YUCIO, CTENIEHb C
LIETBIM TIOKa3aTeeM, KOPeHb HaTypajdbHOW CTENCHH, CTETECHb C PallMOHATHHBIM
MoKasareseM, CTeNeHb ¢ IeHCTBUTENIbHBIM MTOKa3aTesieM, Jorapudm yucia, CHHYC,
KOCHUHYC U TaHI€HC MPOU3BOJBHOIO YKCIA, OCTATOK MO MOJIYINIO, pallMOHAIbHOE
YHCIIO, HPPAUMOHANBHOE  YMCJIO, MHOXECTBa  HATypallbHbIX,  IIEJIbIX,
palMOHANIbHBIX, JIEHCTBUTENIbHBIX YHCET; YMEHHE HCIOJIb30BaTh IPU3HAKH
JeIMMOCTH, HaWMEHBIIMKA OOUIMI NenuTenb W HauMeHbllee oOliee KpaTHOE,
anroput™ EBKinga mnpu  pelieHuu 3a/ady; 3HAKOMCTBO C  Pa3IMYHBIMHU
MNO3UIMOHHBIMH CUCTEMaMH CYMCIEHHUS; YMEHHE BBINOJHATh BBIYHCICHUE
3HaUEeHUN U TpeoOpa3oBaHUsl BBHIPAKEHUH CO CTENEHAMHU U Jorapudmamw,
npeoOpa3oBaHus JIPOOHO-pAlMOHANBHBIX BBIPAKEHUN; YMEHHE OIEpPUPOBATh
HOHSTUSIMHU: MOCIIEZI0BATEIbHOCTD, apudmernyeckas nmporpeccus,
reoMeTpuueckas Imporpeccusi, OECKOHEYHO YObIBaollas TeoMeTpuyecKas
Iporpeccusi; yMEHue 3aJaBaTh MOCJIEIOBATEIBHOCTH, B TOM YHCJE C MOMOIIbIO
PEKYPPEHTHBIX (HOPMYII; YMEHHE ONEPUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHCIIO,
COMpsDKEHHBIE KOMILUIEKCHBIE YHCIa, MOAYJb U apryMEHT KOMILJIEKCHOTO YHCIIa,
(dopmMa 3amucH KOMIUIEKCHBIX 4HuceN (FreoMeTpudecKasi, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb  IPOU3BOJAUTH  apuMeTHUeCKue  JCHCTBUS  C
KOMIUICKCHBIMU YHCTIAMH; MPUBOJAUTH MPUMEPHl HCIOIb30BAHUS KOMILIEKCHBIX
Yycell; ONEPUPOBATh MOHATUSAMU: MaTpulia 2x2 u 3X3, onpeaenuTenb MaTPUIIbI,
T€OMETPUYECKHUI CMBICIT OTIPEACITUTEINS

YMmenue ONICpUpOBATH IOHATHUAMU! pandOHAJIbHBIC, HUppallMOHAIBbHBIC,
IMIOKa3aTCIIbHEIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CUCTEMbI; YMCHHUC OICPpHUPOBATH IMOHATHAMU:
TOXKACCTBO, TOKIACCTBCHHOC npeo6pasoBaHI/Ie, YpaBHCHHEC, HCPABCHCTBO, CUCTCMA
ypaBHeHHfI U HEPABCHCTB, PABHOCHUJIIBHOCTH ypaBHeHHﬁ, HCPABCHCTB U CHUCTCM,
YMCHHEC PCUIATh YpPaBHCHHUA, HECPABCHCTBA W CHUCTEMbI C IMOMOLIBIO Pa3JIMYHBIX
HpI/IéMOB; peuiatb YpaBHCHUS, HCPABCHCTBA W CUCTECMbI C TIApaMCTpPOM,
NPUMCHATH YPABHCHUSA, HCPABCHCTBA, UX CUCTCMbI JJIS1 pCHICHUA MATCMATHYCCKUX
3aia4 U 3a7a4 U3 pa3jIMIHbIX obOmacrei HAayYKHU U peanLHoﬁ JKHU3HHU




YMeHue — omepupoBaTh  MOHATHAMHU:  (QYyHKIMS,  UYETHOCTb  (PYHKIIHH,
NEPUOANYHOCTD (PYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKITUH,
9KCTpeMyM (yHKIMH, HauOoJblIee W HauMEHbIIEe 3HAUCHHS QYHKIHH Ha
MIPOMEXKYTKE, HEeNMpepbIBHAS (DYHKIMSA, aCHMOTOTHI rpaduka (yHKIMH, MIEepBas U
BTOpas MpPOW3BOJAHAS (PYHKIMH, TEOMETPUYECKHA U (PU3MYECKHId CMBICI
MPOU3BOJHOM, TMEPBOOOpa3Has, OMPEACIEHHBI HWHTErpaj; YMEHUE HaXOAUTh
acUMITOTHl Tpaduka (YHKIMW; YMEHHE BBIYUCIATH IPOU3BOJHBIC CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMIO3WIUH (YHKIWH, HAXOAWUTh YpaBHEHHE
KacatedpbHOH K rpaduky GyHKIWH; YMEHHE HAXOAWUTh MPOU3BOJHBIC
JJIEMEHTAPHBIX  (YHKIUH; yMEHHWE  HCHOJB30BAaTh  TMPOU3BOAHYIO  JUIS
uccieoBaHus (QYHKIUH, HAXOIUTh HAWOOJIBIINE W HAaUMEHbBININE 3HAYCHUS
(GyHKIME; CTpOUTh TIpadUKU MHOTOYJIEHOB C MCIOJb30BAaHUEM almapara
MaTeMaTH4YeCKOTO aHalIMW3a; MPHUMEHSATh MPOU3BOJHYI0 UL  HAXOXKICHUS
HAWJIY4IIero PEHIeHNUs B IPUKIIAJHBIX, B TOM YHCJIE COIIMATIBHO -IKOHOMHYECKHIX H
¢dbu3uYecKkux 3ajavyax; HAXOOUTh IUIOMIATM W OO0BEMBI (PUTY C TOMOIIBIO
WHTETpajia; IPUBOANUTH MPUMEPHl MaTEMAaTUYECKOTO MOJCIHPOBAHUS C TIOMOIIHIO
T depeHInaIbHbIX YpaBHEHUI

YMmenue omnepupoBaTh MNOHATUAMU: Tpaduk QyHKIUM, oOpatHas (QyHKIuS,
KoMno3uuus — (yHKIUME, JuHeWHas ~ (QyHKOMSA, KBaapaTuuHas — (QyHKIUS,
panuoHanbHas (QYHKIMS, cTereHHas (YHKIMs, TPUTOHOMETpUYecKue (PyHKUIUH,
oOpaTHbIE TPUTOHOMETpUYECKUE (YHKILMHU, MOKa3aTeslbHas U JorapudmMuyeckas
(GyHKIMM; yMEHHE CTPOUTh TpadUKU U3YYEHHBIX (QYHKUUN, BBIIOIHATH
npeobpazoBaHusi TpadukoB (DYHKIMA, HCTOIB30BaTh TpaduKu Ui U3YydCHHS
IIPOLIECCOB ¥ 3aBUCUMOCTEH, IPU PELLICHUHU 3aJa4 U3 JPYTruX yu4eOHBIX IPEIMETOB
U 3a7a4 M3 peaJbHON >KHU3HM; BBIpAXKaTb (OPMYJIaMU 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMM; MCIIOJIb30BaTh CBOMCTBA M TIpauKu (QYHKIUH A0S peleHus
yYpaBHEHUH, HEPABEHCTB M 3aJau C lapaMeTpamH; n300pakaTh Ha KOOPJMHATHON
IJIOCKOCTU MHOXKECTBA PEIICHUI ypaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 33Ja4d Pa3HbIX THIOB (B TOM YHCJIE HA MPOLIEHTHI,
JOJIM W 4YacTd, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAJoOTH,
3aJaud M3 O0ONacTH YHpaBlIEHUS JUYHBIMU U CeMEHHBIMU (PUHAHCAMU);
COCTaBIIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX CHCTEMbI IO YCIOBHIO
3a/lauM, MCCIEO0BaTh MOJYYEHHOE pEIIeHWEe M OLIEHUBATh IPaBIOIO0JA00HOCTh
Pe3yNbTaTOB; YMEHHE MOJICIIUPOBATh PeabHbIe CUTYallUU HA SI3bIKE MAaTEMaTHKU;
COCTaBIISATh BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA M UX CHCTEMbI IO YCIOBHIO
3a/lauM, MCCIEAOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH OTYUCHHBIN PE3yIbTaT

YMeHue onepupoBaThb HOHATUSMH: CpeAHee apu(MeTHdyecKoe, MeJIuaHa,
HauOoJplllee M HauMMEHblIee 3HAYeHMs, pa3Max, AUCIepcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOro Habopa; yMEHME U3BJIEKaTb, WHTEPIPETHUPOBATH
UHpOpMalLMIO, MpPEACTaBICHHYI0 B Ta0iuuax, Ha Juarpammax, rpadukax,
OTPaKaIOUIYI0 CBOMCTBa peaJbHbIX MPOLIECCOB U SBICHUN; TNPEACTaBIAThH
UHPOPMALIMIO ¢ MOMOIIBIO TAONUI[ U AMarpaMM; HcCCIeloBaTh CTaTHCTUYECKHE
JlaHHbIe, B TOM 4YHCJIE C NMPUMEHEHHEeM IpaUuecKuX METOJIOB U IJIEKTPOHHBIX
CpeAcTB; TrpadUyecKd HCCIE0BAaTh COBMECTHbIE HAONIOJEHHUS C MOMOILBIO
JarpamMM pacceuBaHuUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh MOHATHAMM: CIy4alHBIM ONBIT M Cly4aifHOE COOBITHE,
BEPOATHOCTh CIy4aHOTO COOBITHS; YMEHHME BBIYHUCISATH BEPOSTHOCTh C
UCIOJIb30BaHUEM TpapUUecKUX METOJOB; MPUMEHATh (OPMYIBl CIOXKEHHUS WU
YMHOKEHHUSI BEPOATHOCTEH, POpMyITy MOJTHON BeposiTHOCTH, popmyny bepnyiu,




KOMOMHATOpHbIE (akTel W  (QOPMYJBI; OIICHHWBATh BEPOSTHOCTH pPEaJbHBIX
COOBITMH; yMEHHE  ONIEepUpOBATh  MOHATUSAMH:  CIy4aiiHas  BEJIHYMHA,
pacnpenesieHue BEPOSTHOCTEH, MAaTeMaTHYeCKOe O)XXKHJaHue, JUCIHepcus W
CTaHJAPTHOE OTKJIOHEHHWE CIIy4ailHOW BENUYMHBI, (PYHKIMU paclpeneleHus u
IUIOTHOCTH PaBHOMEPHOTO, IOKAa3aTEIbHOIO U HOPMAJIbHOIO DPACHpPENCICHUIA;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U3YYEHHBIX PaclpelesIeHUi Il peleH sl 3a1ay;
3HAKOMCTBO C TIOHATUSIMHU: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOUYHBIX
UCCIIEJIOBAaHUM; yMEHUE INPUBOJUTH NPUMEPhl NPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHUE OIEPUPOBATh
HOHITUSIMU: COUYETAaHUE, IEPECTAHOBKA, YHUCIO COYETAHUM, YUCIIO NEPECTaHOBOK;
6uHoM HploTOHA; yMeHHE MPUMEHSATh KOMOMHATOpHbIE (DAKThl U PACCYKICHUS
JUI pelIeHMsl 3a7ay; OLCHUBATh BEPOATHOCTU PEaIbHbIX COOBITHI; COCTaBIATh
BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJYUEHHBIN PE3yabTaT

YMeHne onepupoBaTh MOHATHAMHU: TOYKA, NPsSMasi, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, JIyd, BEJIUYMHA YIJIA, IJIOCKUM YroJl, ABYTPaHHBIM YroJj, TPEXTPaHHBIN
yroJ, CKpEIIMBAIOLIMECS IpsAMbIE, MAPAJUIEIBHOCTh W NEPHEHAUKYIIPHOCTh
NpSIMBIX M IUIOCKOCTEHM, YroJd MEXAy IMpsSMBIMH, YroJl MEXIy MOpsIMON H
IJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH [0 INIOCKOCTH,
paccTosiHHEe MEXAY TMPsSMBIMH, PACCTOSHHE MEXAY IUIOCKOCTAMH; YMEHHUE
WCIOJIb30BATh MPHU PELICHUN 3a]ad U3y4eHHbIe (aKThl U TEOPEMBI IIJIAHUMETPHH;
YMEHHUE OLIEHMBAaTh pa3sMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh
MaTeMaTH4YEeCKUE MOJENIH C IMOMOIIBK) I€OMETPUUYECKHX IOHATHH W BEJIWYHH,
penaTh CBSI3aHHbIE C HUMH ITPAKTHYECKHE 3aa4H
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YMeHne omnepupoBaTh IMOHATUSAMH: TUIOMIAAb (QUTYpBI, 00BEM  (urypsl,
MHOTOTPaHHUK, TPaBWILHBIH MHOTOTPAaHHUK, CEYCHHE MHOTOTpaHHHKA, KYO,
napajieNienunen, npu3Ma, Nupamuaa, (Gurypa W TOBEPXHOCTH BpalllCHHUS,
OWIAHAD, KOHYC, mmiap, cdepa, IUomaas cdepbl, IUIOMAAb TOBEPXHOCTH
MUPaMUbl, TPU3MBI, KOHyca, LWIHHIPA, O0BEM Kyba, MPSIMOYroJIHLHOTO
napajieNienumnena, MHpaMHuIbl, MPU3MBI, IHJIUHIpPA, KOHYyca, Imapa, pa3BEépTKa
NIOBEPXHOCTH, CCUCHHsI KOHYCa U IWIMHJPA, MapalIeIbHbIe OCH MM OCHOBAHHUIO,
CeUeHHE IIapa, IUIOCKOCTh, Kacaromascs cepbl, IIIUHIPA, KOHYCa; YMCHHUE
CTPOWTH CEUEHHE MHOTOTPaHHHMKA, W300pa)kaTh MHOTOTPaHHHKH, (UTYpBl W
MIOBEPXHOCTH BPALICHHS, UX CCUCHHS, B TOM YHUCIE C MOMOIIBIO AIICKTPOHHBIX
CpE/CTB; YMEHHE MPUMEHSTh CBOHCTBA T€OMETPHIYCCKUX (DUTYp, CaMOCTOSTEIHHO
(GbopMyIHpOBaTh OMNpENeICHUs] H3y4aeMbIX (HUrYp, BBIABHIaTh THIIOTE3BI O
CBOWMCTBAX M TPU3HAKAX TIEOMETPUUYECKUX (Uryp, OOOCHOBBIBATh WU
ONpOBEpraTh MX; YMEHUE MPOBOJUTH KiIacCH(PUKAIMIO (UTYp IO Pa3ITUYHBIM
NPU3HAKaM, BBITIOJIHITh HEOOXO0IMMBIC JOTIOJHUTEIbHBIC TIOCTPOCHUS
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YMeHHe omnepupoBaTh MOHATHSMHU: JBWKEHUE B MPOCTPAHCTBE, MapauICIbHBIN
IEPEHOC, CAMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHUe
nonobus, moAoOHbIe (UTYpHI; YMEHHE paclo3HaBaTh paBHbIE U MOJ0OHBIE
¢burypsl, B TOM YHCJIE€ B MPUPOJE, HCKYCCTBE, APXUTEKTYpE; HCIOIb30BATh
TeOMETPUYECKHE OTHOIICHUS TPHU PEIICHUU 3a/ay; HAXOJUTh T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YroJ, IUJIOIaab, OOBEM) MpU pElIeHUH 3a1ad U3 APYTrux
y4eOHBIX TPEIMETOB U U3 PeajbHON KU3HU; YMEHHE BBIUUCISITh T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YroJl, IJIOMaab, 00BEM, TIIOMIalb OBEPXHOCTH), HCIONb3YS
u3ydeHHbIe (OPMYIBI U METOIbI, B TOM YHCIIE: TUIOMIAAb IIOBEPXHOCTH MHPAMHU/IBL,
MpU3MBI, KOHYyCa, HWIMHIpA, IMJomans cdepsl; o0bEM Kyba, MPSIMOYTOJBLHOTO
napajuieienumnena, MHUpaMUabl, TMPU3MbBL, IWIUHIAPA, KOHYca, IIapa; yMEHUe
HaXOJHUTh OTHOIIEHHE 00HEMOB MOJOOHBIX HUTYD




YmMmenue OIICpHUPOBATh NMOHATUAMU: NPAMOYI'OJIbHAA CUCTCMAa KOOPAUHAT, BEKTOP,
KOOpAHWHATBl TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB, IMPOHU3BCACHUC

12 BCKTOpAa Ha YHUCJIO, Pa3jIOKCHHUEC BCKTOpPA IIO 63.3I/ICY, CKaJIIpHOC NPOU3BCACHUC,

BEKTOPHOE NPOU3BEACHUE, YroJd MEXIAYy BEKTOpaMH; YMEHHME MCIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ I PEMIEHUS TE€OMETPUUYECKHX 3aJad U
3a/1a4 IPYruxX y9eOHbBIX MPEIMETOB

YMenune BI>I6I/IpaTI) HOZ[XOLI?[HII/Iﬁ MCTOA IJid PCHICHUA 3adadud; ITOHHMAHHUC
SHAYMMOCTHU MAaTEMATUKH B U3YUCHUU ITPUPOJHBIX U O6HI€CTB€HHI)IX mponeccoB u

13 ﬁBHeHI/Iﬁ; YMCHHC pacCliO3HABATh HPOABIICHUC 3aKOHOB MATEMATUKHU B UCKYCCTBEC,

YMEHUE NPUBOAUTH NIPUMEPHl MAaTEMAaTUYECKUX OTKPBITHMM POCCUHCKON H
MHPOBOM MaTEMaTHYECKON HAYKH

HEPEYEHbB 3JIEMEHTOB COAEPKAHUAI,
IMPOBEPAEMBIX HA EI'D IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH HETBIX YUCET
19 Panmonanerbie uucna. OOBIKHOBEHHBIE W JICCATHYHBIC JIPOOHW, MPOIEHTHI, OSCKOHEYHBIE
MePUOANIECKUE APOOH
13 ApI/I(bMeTI/IqSCKHﬁ KOpEeHb HaTypajbHOU cTeneHu. JefcTBus ¢ apupMeTHyeCKuMU KOPHSIMU
HaTypaJIbHOM CTETNeHU
1.4 Crenenb c 1enbiM nokasaresnemM. CTeneHb ¢ pallMOHaIbHBIM NokazaTeneM. CBOWCTBA CTENICHU
15 CuHyC, KOCHMHYC M TaHI€HC YHMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHICIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHbBIE JOTapHUPMBbI
JleiictButenpuple yucia. ApudMeTndeckue oOrnepauud ¢ JAeMCTBUTEIbHBIMU YHCIAMHU.
1.7 [IpuOmmkEHHbIE BBIYMCICHUS, TpaBUia OKPYIJICHWS, NPUKUIKA U OICHKa pe3yibTara
BBIYMCIICHUHN
1.8 [IpeoOpazoBaHue BhIpaKEHU
1.9 KommnekcHsie yncna
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 [enble U ApoOHO-paIOHATbHBIC YPABHEHHS
2.2 WppatmonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUSI
2.4 [TokazarenbHbIe U JOrapuMUUECKHe YpaBHEHUS
2.5 Ienpie 1 1poOHO-paIIMOHATLHBIE HEPABEHCTBA
2.6 HppannoHalbHbIE HEpaBEHCTBA
2.7 ITokazarenbHbIe U JTOrapuMUIECKie HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
3.1 Oyskims, crnocodbl 3axanus ¢yHkuuu. I'paduk QyHximu. B3aumHo oOpaTHbEe (YHKIUH.




Yérupie n HeuéTHbIe (QyHKIMU. [leproanueckue QyHKIHH

Ob6nacte ompeneneHus 1 MHOXKeCTBO 3HaueHui ¢ynkumu. Hymm ¢ynkuuu. [Tpomexyrku

3.2 3HAKOMOCTOSIHCTBA. [IPOMEXKYTKHM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHHHMYMBI
¢bysakn. Hanboubiliee 1 HauMeHbIee 3HaYeHHE (DYHKITUU Ha IPOMEKYTKE
33 Crenennass (QyHKIHS C HaTypaJbHBIM M LEJNbIM TOKa3areneM. EE cBoiictBa u rpaduk.
CaoiicTBa u rpaduk KOpHS N-0ii CTENeHN
3.4 Tpuronomerpuyeckue GyHKINHU, HX CBOHCTBA U rpaduKu
3.5 [Toxa3zaTtenpHast u orapudmMudeckas GyHKINU, X CBOWCTBA U TPAPHKH
36 Touku paszpsiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoiicTBa (yHKIWH, HENPEPHIBHBIX Ha
OTpe3Ke
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyiia CI0KHBIX MPOILIEHTOB
4 Havana maTemaTndeckoro aHaamsa
4.1 [IpousBonHas ¢pyHkuuu. [Ipon3BoAHbIE 37I€MEHTAPHBIX (GYHKIMH
49 [IpumeHeHure Mpou3BOJHON K HCCIEAOBAHMIO (PYHKLIHMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHne HaubobIIero 1 HaMEeHbIIEro 3Ha4eHNs PYHKIMU Ha OTpe3Ke
4.3 [lepBooGpa3nas. Unurerpan
5 MHOXecCTBa 1 JIOTHKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMu. JlnarpamMmmel Oiinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 ['eomeTpust
7.1 durypsl Ha IIIOCKOCTH
7.2 [IpsimMble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALICHUS
7.5 KoopauHatsl 1 BEKTOPBI

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJBHBIE YUYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA
I'eomerpus, 10-11 xmaccel/ Artanacsn JI.C, byryzo B.®., Kamomues C.b.. u npyrue;
AxuunonepHoe o6miectBo «M3marensctBo «lIpocBemnienuey;

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA
I'eomerpus. Aunaktuueckue Matepuansl. 11 kinace / b.I.3uB. — 2-e u3a. — M.: [Ipocsemenue
Epmoga A.Il., T'ono6opoasko B.B., Epmosa A.C. CamocTosiTeIbHbIE M KOHTPOJIbHBIE paOOTHI
no reomeTpun i 11 knacca.- 4-e usnanue, ucnp. u gon.- M.: Mnekca
Nzyuenne reomerpun 10-11 kin.: kuura jig yuurens / C.M.Caaxsan, B.®. Byry3zos. — M.:
IIpocsemenue




HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

1. http://school-collection.edu.ru/) «Eaunas xomnexuus Ludgposeix OGpa3oBaTeabHBIX Pecypcosy.

2. http://www.fcior.edu.ru/

3. http://schoolcollection.edu.ru/) «Emunas komtekius LHndgpossix O6pasoBaTensHbIX Pecypcosy.

4. http:/lwww.ug.ru/ - OdpunmansHbii caiiT "Yuurensckoit razersl". Ha caiite npeacraBieHst
HOBOCTH 00pa30BaHMsI, PACCMATPUBAIOTCSI BOIIPOCH! BOCIIUTAHHSI, COIMATBHOMN 3aIUTHI,
METOIUKU 00ydeHUS

5. http://pedsovet.org/ - Bcepoccuiickuii MHTEPHET-MEACOBET

6. SKnacc

7. PDII

Oco0eHHOCTH OLIEHKH NpeIMEeTHBIX pe3yabTATOB [0 MaTeMaTHKe, ajiredpe u
HaYajgaM aHaJu3a, FeOMeTPUM, BEPOSTHOCTH M CTATUCTHKE

OneHka 3HaHUN U YMEHUH ydaliuxcs.

1. Copepxanue U 00beM MaTepHala, MOICKAIIETO MTPOBEPKE, OMpeaesieTcs: mporpaMmoi. [Tpu
MIPOBEPKE YCBOCHHS MaTepHalia HY)KHO BBISBIIATH MOJIHOTY, POYHOCTh YCBOCHHS YJYAIIMMUCS
TEOPHUH M YMEHUS MPUMEHSTH €€ Ha MMPAKTHKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIIHSIX.

2. OcHOBHbIMH (hopMaMH MPOBEPKH 3HAHWKA W YMEHUH YYalIUXCS MO MAaTEMATHKE SIBJISFOTCS
MUCbMEHHAsI KOHTPOJbHAs paboTa, TECTUPOBAHUE U YCTHBIN ompoc. [Ipu oreHKe mMIChMEHHBIX
U YCTHBIX OTBETOB YUUTENb B MEPBYIO OUYEPEbh YUUTHIBACT MOKA3aHHBIE YUAIIUMHUCS 3HAHUS U
ymeHus. OneHKa 3aBUCUT TaKKe€ OT HaJIM4Ms M XapakTepa IMOrPEIIHOCTEH, JOMYIIEHHBIX
yYaIMHUCS.

3. Cpenu morpenrHoCTei BBIACISIIOTCS OMMOKA U He04eThl. [lorpemHoCTh cunTaeTcs OmuoKou,
€CJIM OHAa CBUJIETEIBCTBYET O TOM, YTO YYEHUK HE OBJIAJIE] OCHOBHBIMH 3HAHUSIMH, YMEHUSIMH,
yKa3aHHbIMM B nporpamMme. K HemoueraM OTHOCATCS MOTPENIHOCTH, CBUAECTENIBCTBYIOIIHUE O
HEJOCTAaTOYHO IOJHOM WJIM HEJOCTATOYHO INPOYHOM YCBOCHHHM OCHOBHBIX 3HAHHW U YMEHUH
Wik 00 OTCYTCTBUM 3HAHUM, HE CUMTAIOIIMXCA B IporpaMMe OCHOBHBIMU. Henmoueramu Takxe
CUMTAIOTCS: NOTPEIIHOCTH, KOTOPblE HE NPUBEIM K HCKAKEHUIO CMBICIA TOJYy4YEHHOIO
YUYEHUKOM 3aJlaHusl WIM Ccroco0a €ro BBINOJHEHMs; HEaKKypaTHas 3alluch; HeOpexHoe
BBITIOJIHEHUE uepTexa. ['paHuna Mexay omuOKaMu M HeIOouYeTaMH SIBJISETCS B HEKOTOPOH
cTenieHu YcJIOBHOW. IIpu ogHMX 0OCTOSATENbCTBAX MAOMYIIEHHAS YYalIMMUCS MOTPEIIHOCTD
MOXXET paccMaTpUBAThCS YYMTEIEM Kak oOIIMOKa, B JPYyroe BpeMs U TMpU JAPYrux
00CTOSITENCTBAX - KAK HEJIOYET.

4. 3agaHus AJs YCTHOTO U MUCBMEHHOTO OMPOCa YYaIIUXCs COCTOSIT U3 TEOPETUUECKUX BOIIPOCOB
n 3agad. OTBET Ha TEOPETUYECKUN BOIMPOC CUYHTAETCA Oe3ympeyHbIM, €CIU IO CBOEMY
COJICP)KAHUIO  TOJHOCTHIO  COOTBETCTBYET BOIPOCY, COJEPKUT Bce HEOOXOIUMbIe
TeopeTudeckre (akThl s 000CHOBAHHBIC BHIBOJIBI, @ €r0 W3JIOKEHHWE U MHUCHMEHHAs 3alkCh
MAaT€MaTHYE€CKU FPAMOTHBI U OTIMYAOTCS MOCIEA0BATEIbHOCTHIO U aKKYpPaTHOCTBIO. Perienue
3a/1auM CUMTAeTCsl OE3yNMpPEeUHbIM, €CIM MPAaBUIBLHO BBIOPAH CIIOCOO pelIeHHs, CaMO pelIeHHe
COMPOBOXKIAETCS HEOOXOTUMBIMU OOBSICHEHUSIMH, BEPHO BHITIOJHEHBI HY)KHBIE BBIUHCICHUS U
npeoOpa3oBaHMsl, TOJy4eH BEPHBIN OTBET, MOCIEI0BATENILHO U aKKYypaTHO 3alHCaHO PEIICHHE.

5. OreHKa OTBeTa y4alierocs Npyu YCTHOM U MUCBMEHHOM OTIPOCE MPOBOIUTCS IO CEMUOAITLHOM
CUCTeMe, T. €. 32 OTBET BBICTABISETCS OJHA M3 OTMETOK: 2 (HEYJOBJIETBOPHUTENHHO), 3
(YOOBIIETBOPUTEHHO), 4 (XOpOI11I0), 5 (OTIUYHO).

6. Yuutenp MOXET MOBBICUTh OTMETKY 32 OPUTHHATBHBIA OTBET HA BOMPOC WM OPUTHHAIBHOE
pelieHue 3aJadd, KOTOpbIE€ CBUJETEILCTBYIOT O BBICOKOM MaTe€MaTHYECKOM pPa3BUTHHU
ydamierocs; 3a pemieHue Oojiee CIOXKHOW 3aJadd WM OTBET Ha OoJiee CIIOKHBIN BOIpPOC,


http://www.fcior.edu.ru/

NPCAJIOKCHHBIC YHAIICMYCA JOIMOJHUTCIIBHO IMMOCJIC BBITIOJIHCHUA UM SaﬂaHI/If/’I.

Kpurepun ommnodox:

K rpyOpiM ommOkaM OTHOCATCS OIIMOKH, KOTOpbIe OOHApYKMBAIOT HE3HAHWE YUYAIIUMUCS

dbopMys1, TpaBHI, OCHOBHBIX CBOWCTB, TEOpEM H HEYMCHHE WX NPHUMCHSATH, HE3HAHWE IPUEMOB
penieHus 3a7a4, pacCMaTpUBaeMbIX B y4eOHUKAX, a TAK)K€ BBIYMCIUTENbHBIC OIIMOKH, €CJIM OHU HE
SIBJISIIOTCST OTTCKOM;

K nHerpyObiM ommOKkaM OTHOCSTCS: TOTEpS KOPHS WM COXpaHEHHE B OTBETE MOCTOPOHHETO

KOpHS; 0TOpachiBaHue 03 00bSICHEHUI OJTHOTO U3 HUX M paBHO3HauYHbIe UM; K HepoueTam oTHOCSTCS:
HEpaIMOHAIBHOE PEIIEHUE, OMUCKH, HEJOCTATOYHOCTh WJIM OTCYTCTBHE IMOSICHEHHM, 000CHOBAaHUU B
pELICHUSIX.

OueHkKa yCTHBIX OTBETOB YUYALIMXCH 10 MATEeMaTHKe
OTBeT OlleHUBAETCSI OTMETKOM «5», €CIIN YUYEHHUK:

v

AN

MOJIHO PAacKpbUl COJAEp)KaHME MaTepuana B 00beMe, NIPEeIyCMOTPEHHOM MpOrpaMMON U
y4eOHUKOM, a TaK K€ IPOJAEMOHCTPUPOBA 3HAHUS MTPEBBIIIAOLINE HOPMBI IPOIPaMMBI JUIsl 3TOTO
KJiacca;

U3JI0KUIT MaTepuaj TPaMOTHBIM SI3bIKOM B ONpEAETICHHOM JIOTMYECKON MOCIel0BaTeIbHOCTH,
TOYHO UCMOJIb3ysSd MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

MIPaBUJIBHO BBITIOJIHUII PUCYHKH, YEPTEXKH, FPaQUKH, COMyTCTBYIOLIUE OTBETY;

MoKazajl yMEHHE WIIIOCTPUPOBATh TEOPETUUYECKHE IIOJIOKEHHS KOHKPETHBIMH IpUMEpaMu,
MPUMEHSTh UX B HOBOM CUTYallUH MPHU BBIMOJIHEHUH MPAKTUYECKOTO 3aaHMUs;
MIPOJIEMOHCTPUPOBAI YCBOEHHUE panee U3YYEHHBIX COITYTCTBYIOIIUX BOIIPOCOB,
c(OpMUPOBAHHOCTh M YCTOWYUBOCTH HCIIOJIb3yEMBIX MTPH OTPAOOTKE YMEHHUI U HABBIKOB; OTBEYAl
CaMOCTOSITENBHO.

OTBeT oLeHNBAaeTCA OTMETKOI «4», eIl OH YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OILICHKY
«5», HO TIPU TOM MMEET OJIMH U3 HEJAOCTAaTKOB:

v

v

v

B H3JIOKCHUHU OOIYHICHBI HeOOJIBIIINE Hp06eJ'IBI, HC HCKa3WBHINC MAaTEMAaTHYCCKOE COJACPIKAHHC
OTBCTA,

JOIMYIICHBI OAWH — ABA HEAOYCTA ITPU OCBCUICHUN OCHOBHOI'O COJACPIKAHUA OTBETA, UCITPABJICHHBIC
I10 3aMCYaHHIO YYUTCIIA,

JOITYHICHBI omnbOka uau 0ojee JABYX HEAOYETOB IIPpHU OCBCIICHUN BTOPOCTCIICHHBIX BOIIPOCOB HMJIN
B BBIKJIaJIKaX, JICTKO UCIIPABJIICHHBIC 110 3aMCYaHHUIO YYUTCIIA.

OTtMmeTKa «3» CTaBUTCS B CICAYIOIUX ClIydasax:

v

v

HETIOJIHO WJIM HEMOCJIEAOBATENbHO PACKPHITO COJIEp)KaHUE MaTepuana, HO IOKa3aHO ofiee
MOHUMaHHUE BOTIPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS, IOCTATOYHBIE JUIS JATBbHEHIIIETO YCBOCHHS
nporpaMMHOTO Matepuana (ompeaeneHHble «Tpe0OBaHMSIMHM K MaTEeMAaTHYECKOH ITOArOTOBKE
yUaAIIHXCA»);

UMEJNCh 3aTPyJHEHUs WM JONYLICHbl OINMOKUM B OIPEICICHUHU IOHITUI, HCIOJIB30BaHUU
MaTeMaTH4ecKOi TEPMUHOJIOTHH, YepTeXax, BBIKJIAJKaX, HCIPABICHHBIE IOCIEC HECKOJIBKHX
HaBOJISAIIMX BOIIPOCOB YUUTEIIS;

YYEHMK HE CIpaBWICH C TPUMEHEHHEM TEOpUU B HOBOM CHUTyalluM TIpU BBINOJHEHUH
MPAKTUYECKOTO 3aJIlaHMsl, HO BBIOJHIII 3aJlaHUsl 00s3aT€IbHOIO YPOBHS CIOXHOCTH MO JaHHOM
TEME;

IpU 3HAHUM TEOPETUYECKOTr0 MaTepualla BbISBIEHAa HEJOCTaTo4Has c(HOpMUPOBAHHOCTD
OCHOBHBIX YMEHHI U HAaBBIKOB.

OT1MeTKAa «2)» CTaBUTCA B CICAYIOINUX ClIydadX:

v
v

HE PacKphITO OCHOBHOE COJIep)KaHUE yIEOHOTO MaTepHaa;
OOHAapy)KEHO HE3HAaHHWE WJIM HETMOHMMaHHWE YYEHHUKOM OOJIbIEH WM HanOoyiee BaKHOW YacTH
y4eOHOTO MaTepuana;



v AOIMYHICHBI OIIMOKN B ONpeCaACIICHUN HOHSITI/If/’I, Inpu HCIIOJIB30BaAHUHA MaTeMaTH4eCKOI
TCPMHHOJIOTUH, B PUCYHKAX, YCPTECIKAX WA rpaqn/n(ax, B BBIKJIaJIKax, KOTOPBIC HC HCIIPABJICHBI
IMOCJIC HCCKOJIBKUX HABOOAIIUX BOIIPOCOB YUUTCIIA.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PA00T U TECTHPOBAHHUS YUYALIUXCS 110 MaTeMaTHKe
OTMeTKa «5» CTaBUTCS, €CIIN:
v/ paboTa BBINOJHEHA [OJIHOCTBIO;
v’ B JIOTHYECKHX PACCYKICHUAX U 000CHOBAHUH PEIICHUS HET IPOOENIOB M OMIUOOK;
v/ B PEIICHAH HET MaTEMAaTHYECKHUX OIIHOOK;
v/ cHUCTeMaTHYecKOe pelieHne 6e3 MaTeMaTHIECKUX OMIHOOK.
OtMeTKa «4» CTaBUTCS, €CIIN:
v/ paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IArOB PEIICHUS HEA0CTATOYHBI (€CIIH yMEHHE
000CHOBBIBATh PACCYXACHUS HE ABIISIIOCH CIIEUATbHBIM 0OBbEKTOM IIPOBEPKH );
v/ JomnyieHa oJHa OmMMOKAa WM JBa-TPH HeEJOYeTa B BBIKJIAJIKAX, PUCYHKAX, UYEPTEKaxX HIN
rpadukax (eciu 3T BUJIbI pabOThI HE SBIISUTUCH CIIEIIAATBLHBIM O0BEKTOM MPOBEPKH).
OTMeTKa «3)» CTaBUTCS, ECIIN:
v/ jonyiieHs! 6oJiee 0JHOW ONIMOKK Wi GoJiee IBYX-TPEX HEJOYETOB B BBIKJIAJIKAX, YEPTEHKAX HIIU
rpadukax, HO yyaluiics BiajieeT 00g3aTeIbHBIMU YMEHHUSIMH 110 TIPOBEPSIEMO TEME.
OtmeTKa «2» CTaBUTCS, €CIIU:
v/ JIONyIIEHBI CYIIECTBEHHbIE ONIMOKH, MOKA3aBIIKME, YTO YYalIMHCA HE BIAJEET 00sA3aTeIbHBIMU
YMEHHSIMH 10 JAaHHOHM TeMe B MOJIHOM Mepe.

m%%wﬁ@gﬁwale EI'D ucnonp3yrorcst KpuTepuu olieHKu padot B popmate EI'D.
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