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IHHOACHUTEJIbBHAA 3AIINCKA

Pabouas nporpamma yae6HOTrO Kypca «I'eomeTpusi» 6a30BOT0 ypOBHS IJIsi 00YyUaIOIINXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DepepaIbHOrO roCyJapCTBEHHOTO 00pa30BaTENIbHOTO
CTaHJapTa cpexHero oOmero odpa3oBaHHs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
IPEIbABIIEMBIX K MaTeMaTU4ecKOMy OOpa30BaHUIO, M TPAIUIMA POCCHIICKOTO 00pa3oBaHUS.
Peanuzanuss  mporpamMMbl  00ecrieunMBaeT — OBJAJCHHME  KIIOYEBBIMH  KOMIIETCHLUSMH,
COCTaBJIIOIIMMH OCHOBY JUII CAaMOPA3BUTUS M HENPEPBIBHOTO 0OOpa30BaHMs, LEIOCTHOCTD
OOIIEKyIBTYPHOTO, JINYHOCTHOTO U NTO3HABATEIBHOTO Pa3BUTH TMYHOCTH 00YUaAIOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TI'eOMETpPUM Ha YpPOBHE CpeAHEro oOIero ooOpa3oBaHuUs
00yCJIOBIIEHa NPAKTUYECKOH 3HAYMMOCTBHIO METANpeIMETHBIX M IPEIMETHBIX Pe3yJIbTaToB
o0y4eHHs TE€OMETPUHU B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs OOydaromuxcs, GOopMUpPOBaAHUS
(GYHKIMOHATBHOW MaTeMaTHYeCKOW T'pPaMOTHOCTH, M3YYEHHUS JAPYIMX Y4YeOHBIX UCIMILIMH.
PazButue y oOydaromiuxcsi MpaBUIBHBIX TPEACTABICHUNH O CYIIHOCTH M TPOUCXOXKJICHHH
TeOMETPUYECKUX a0CTPaKIMil, COOTHOIICHUH PEabHOTO U UICATBHOT0, XapaKTepe OTPAKCHHS
MaTeMaTU4ECKOM HAYKOU SIBJICHUM M IIPOLIECCOB PEAIIBHOIO MHUPA, MECTE€ T€OMETPUU B CUCTEME
HAayK M pOJIM MAaTEeMaTHMYeCKOrO MOJICIMPOBAHUS B HAyYHOM TIIO3HAaHMM M B IPAaKTHKE
cocoOCTBYeT (OPMHPOBAHUIO HAYYHOI'O MMPOBO33PEHMS YUYaIIMXCS, a TaKkXKe KadyecTB
MBIIUICHUS], HEOOXOAUMBIX JUTS aJjalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBisercss OJHUM M3 Oa30BBIX INPEAMETOB Ha YpPOBHE CpeIHEro OOIIero
o0Opa3oBaHus, TaKk Kak OOECIeYMBAET BO3MOXKHOCTh M3YYEHHUS KaK IMCLUIUINH €CTECTBEHHO-
Hay4HOMW HAIIPABJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIIeHHE, (QopMUpyeMOe MpH HM3YyYEHHH OOYYarOUUMHCS HMOHATUIHBIX
OCHOB TEOMETPUM M TOCTPOCHUH ILEMOYKU JIOTUYECKUX YTBEPXKACHUH B XOJ€ peIICHUs
TeOMETPUYECKUX 3a/lad, YMEHHE BBIJIBUraTh M ONpPOBEpPrarh THIOTE3bl HEMOCPEICTBEHHO
UCTOJB3YIOTCS MPH PEHICHWU 3a/1ad €CTECTBEHHO-HAYyYHOTO LHWKJIA, B YAaCTHOCTH U3 Kypca
busuKy.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AeATeNbHOCTH 4YenoBeka. OpueHTalusi 4yelloBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBUE €r0 COLHAIBHOIO OBbITHSA, (GOopMa OTPaXEHHsS OKpYXKAIOIIEro MHpa,
yCIOBHE YCHENIHOTO TO3HAaHUS M  aKTUBHOTO MpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUIbI yIeOHOM U TPYIOBOM
NEATeNbHOCTH, SBISICTCS OJHUM M3 MPO(PECCHOHANBHO BAKHBIX KAadyeCTB, MOATOMY aKTyalbHa
3amaya (pOpMHpOBaHUS y OOy4arOIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3sHOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJrOTOBKE K IPaKTHYECKOU
JEATEIbHOCTH [0 MHOTHUM HaIPaBICHUSIM.

Llenb ocBOEHUS TpOrpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpa3zoBarenbHOE M OOIIEKYIBTYPHOE pa3BUTHE OOyJarommXxcs depe3 obecredeHue
BO3MOJKHOCTH NPHOOPETEHUSI M HCHOJIb30BAHUS CHUCTEMATUYECKUX I€OMETPUYECKUX 3HAHUN U
JEeUCTBUH, CIeHU(pUYHBIX T€OMETPUH, BO3SMOKHOCTH YCIICIIHOTO MPOI0JDKEHUsT 00pa30BaHus 10
CMELUATBHOCTSM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJIb30BAaHHUEM I'€OMETPHH.

[Iporpamma mo reoMmeTpuM Ha 0a30BOM YpPOBHE NpeAHa3HAa4YeHa [UIi OOYYaIOIIMXCS
CpelHEel WIKOJbl, HE WCHBITHIBABIIMX 3HAYMUTENIBHBIX 3aTPyIHEHHH HAa YPOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJDKHBI OCBOUTH
oOImre MaTeMaTHYeCKUe YMEHHs, CBA3aHHBIE CO CIEIU(PHUKON T€OMETPUN U HEOOXOAUMBIE IS
’KH3HU B COBpEeMEHHOM oO1iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOYKHOCTb U3YYUTh FT€OMETPUIO
6osiee r1yOo0OKO, €ClIM B JaJbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npoheccuOHaTbHON IATEIHOCTH.



JloCTIKEHHE eNI OCBOCHUS MPOrpaMMbl 00ECTIEUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3anau. [IpuoputeTHRIMU 3a1auaMi 0OcBOeHUA Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISIOTCS:

e hopMUpOBaHHME MPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYIBTYphl U

OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e hopMUpOBaHHE MPEJCTABICHUS O MHOTOIPAaHHMKAX M TeJlax BpalleHUs Kak o
BOXHEHWIINX MAaTeMAaTUYECKUX MOJENSX, MO3BOJISIONIMX OMKMCHIBATh U M3Yy4aTh pa3HbIe
SIBIICHUS OKPY’KAIOIIET0 MUPA;

¢ hopMUpPOBaHME YMEHHUs pACIIO3HABATh Ha dYepTekKaxX, MOJAEISIX U B pPEaTbHOM MHUpE
MHOTOT'PaHHUKH U TeJla BPALICHHUS;

®OBJIAJICHHE METOJAaMM pELIeHUs 337ad Ha TOCTPOCHHS Ha  H300paKeHHsIX
MIPOCTPAHCTBEHHBIX (QUTYD;

¢ hopMUpPOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSMH O MHOTOIDAaHHHKAaxX M
TeJax BpallleHUs] K UX OCHOBHBIMHU CBOMCTBAaMU;

® OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajay; (POPMHUPOBAHHUE YMEHUS
IIPOBOJUTH  HECJOXKHBIE  JIOKA3aTENbHBIE  PACCYXACHUS B  XOAE  PELICHHUSA
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJECpKAHUEM;

®pa3BUTHE  MHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH  oOydaromuxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHHS,

e hopMupoBaHue (PYHKIMOHAIBHOM T'PaMOTHOCTH, PEJICBAaHTHOW TI'E€OMETPUU: yMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUUECKUX OHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKM3HEHHBIX CUTYAIMsIX M NpPU H3YUYEHUH JAPYTUX y4eOHBIX MPEIMETOB,
NPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (opMyianpoBaTh HMX Ha S3bIKE
F€OMETPUM U  CO3/1aBaTb T[EOMETPUYECKHE MOJEIH, NPHUMEHITh OCBOEHHBIN
TeOMETPUYECKUI  ammapaT Juid peLIeHHs IPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBATD TOJTYUYECHHBIC PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIIOUEHUE B KYpC CTEPEOMETPUU
B Hayale ero W3YyuyeHHUs 3aJay, pelIaeéMblX Ha YpPOBHE HMHTYUTHUBHOTO TIIO3HAHUA, H
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pabdOTa HaJ HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO
JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIUPYET TNPOTEKAaHUE HMHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JalbHENIIEMY U3YUEHHIO ITPEIMETA.

[Ipenmourenne oOTHAéTCs HATISAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH INPEIMETHO-NPAKTUUYECKOMN
NEATeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy YydYalluXcsi B  Kypce
CTEPEOMETPUH MIPOBOJIUTCS 32 CUET pEIIeHHs 33aJad Ha CO3JaHUe MPOCTPAHCTBEHHBIX 00Pa30B U
3ajad Ha OIEPHPOBAHME IMPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue o0paza MPOBOIUTCS C
OTIOPOM Ha HATJIATHOCTB, @ OTIEPUPOBAHKE 00PA30M — B YCIIOBUSAX OTBJICUCHHS OT HATJIAAHOCTH,
MBICJIEHHOTO U3MEHEHUS €70 UCXOJHOTO COACPIKAHMUS.

OcHoBHBIE cojnepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpaHHuKN», «lIpsMble U IIIOCKOCTH B MPOCTPAHCTBEY», «Tena BpameHus», «BekTopsl u
KOOpAMHATHI B IPOCTpaHCTBEY. POpPMHUPOBAHUE JIOTHUECKUX YMEHUH pacripeaessieTcsi He TOJIbKO
[0 COJEp)KATENbHBIM JIMHUSM, HO W 1O ToAaM OOydYeHHs Ha YpPOBHE CpeaHero oOIIero
oOpa3oBaHUsl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueii mporpaMMel, pacupeeaEHHBIM 110 T0JIaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJIAJICHUE TEOMETPUYECKMMU TMOHATUSAMH M  HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIbHO U TIOCTYNATENbHO, C COOJIOJEHHEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKIIIOYAIUCH B OOIIYIO CUCTEMY I'€OMETPHUECKUX MPE/ICTaBICHUN 00yJaromuxcs,
paciupss u yriayosnss e€, oopa3ys IpOYHbIe MHOXKECTBEHHBIE CBSI3H.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun otBoIuTCs 2 yaca B Hepeno B 10 kitacce u 1 yac B Hepenio B 11
KJ1acce, BCero 3a JiBa rojia ooyuenus - 102 yqeOHbIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NIOHATHUS cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, MpocTpaHcTBo. IloHsTHe
00 aKCHOMAaTHYECKOM MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIINECS, MTapalIeIbHbIE U
CKpemuBamomuecss npsamsle. IlapainenbHOCTs MNPsAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
MapajuleIbHbIE IPSAMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTb TPEX MPSIMBIX; I1ApaLICIBHOCTD
IpSIMOM M INIOCKOCTH. YTJIBI C COHANPABJICHHBIMH CTOPOHAMH; YrOJ MEXAY IPSIMBIMU B
npoctpanctBe.  [lapajuienbHOCTH  IJIOCKOCTEM:  MapajUieibHbIE  IJIOCKOCTH;  CBOKCTBA
napajieNIbHBIX m1ockocTe. [Ipocreiimue npocTpancTBEHHBIE (GUTYPHI Ha MIIOCKOCTH: TETPAdIP,
KyO, mapasienenure];; IoCTPOSHUE CEYSHUH.

[lepneHUKYIAPHOCTE IPSAMOM M INIOCKOCTH:  NEPIECHAUKYJISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MApAJUICIIbHBIE U IEPIEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O IMPSIMOM IEepHEeHIUKYISPHOU
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXKJY IPSIMOM U INIOCKOCTBIO; IBYIPAHHBIM yroJl,
JIMHEWHBIN YroJl ABYIPaHHOro yriua. IlepneHaukymsap M HaKkJIOHHBIC: pACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PACcCTOSIHME OT TMPSMOM 10 IUIOCKOCTH, MPOEKIUS (UIYpbl Ha IJIOCKOCTb.
[lepneHUKYIAPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIICHIUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX NMEPIEHIUKYISAPAX.

MHoOrorpaHHuKH

[loHATHE MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTbl MHOIOTPAaHHUKA, BBIIMYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. IIpusma: n-yroiapHas npusMa; rpaHu
¥ OCHOBAHMsI MPU3MBI; IpsiMasi 1 HAKJIOHHAS TPU3MBbI; OOKOBas U MOJHAS TTOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, NpsAMOYroJIbHBIN Napajleenunes U ero cpoicrea. [Iupamuna: n-yrosbHas
nUpaMua, TpaHU U OCHOBaHHME MUPaMUAbI; OOKOBas M TOJHAs MOBEPXHOCTh MHPAMMUIBL;
IIpaBWJIbHAsE W YyCEu€HHas MNHUpaMuja. OJEMEHTbl NpuU3Mbl M IUpaMuiel. IIpaBuibHBIE
MHOTOTPaHHUKH: IOHATUE IPABUIBHOIO MHOIOTPAaHHUKA; MPAaBUIbHAS IpU3Ma U IPAaBUIIbHAS
NUpaMuUa; MpaBUIIbHAS TPEYToJIbHAs MUpaMUa U MPaBUIBHBIN TeTpa’ap; KyO. [IpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jap, AoJekasAp M ukocadap. CedeHus nOpuU3MBl U
MIAPAMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSl OTHOCUTEIBHO TOYKH, MPAMOH, IUIOCKOCTH.
DneMEeHTBl CUMMETPUH B TUpaMUJax, Napaieienuenax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, TuaroHainy, yriel. [lnomans 60koBoH
MIOBEPXHOCTH U IIOJIHOW IOBEPXHOCTH IPAMOM IPU3MBI, IUIOLIaJAb OCHOBAHMM, Teopema o
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH U TMOBEPXHOCTH
NPaBUIBHON MHUpaMHJIBI, TeopeMa O IUIoMmIaau ycedyéHHOM mupamuisl. [lonstue o6 oOBEMe.
O0BEM nupaMuIbl, TPU3MBI.

[TonoOusie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX Tell.



11 KJIACC

Tesa Bpamenus

[Munuuapuyeckass MOBEPXHOCTb, O0pa3ylolue LWIMHIPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKOH noBepxHocTH. Llunuuap: ocHoBaHUS 1 OOKOBasi HOBEPXHOCTh, 00pa3ylommas 1
0Cb; TUIOIA/b OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3yloline KOHMYECKOH IOBEPXHOCTH, OCb W BEpIIMHA
KOHMYECKOW mnoBepxHOcTH. KOHyC: OCHOBaHMe M BepIIMHa, OOpa3ylomas U OCh; IUIONIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAaHMS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdepbl. BzaumHoe
pacrionoxxenue chepbl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; mionaas cepsl.

N300pakeHue Ten BpaleHus Ha IIOCKOCTH. Pa3BEépTka umHIpa 1 KOHYyca.

KomOunanuu Tten BpalieHus U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMMCAHHBIH OKOJIO
cdepsl; chepa, BHUCAHHAS B MHOTOTPaHHUK, MITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NpSIMOYTOJIBHOTO Napaijienenunena u ciaeactsus u3 Heé. O0béM mmmHApa, KoHyca. O0bEM
apa u miomass chepel.

[TonoOusie Tena B mpoctpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX Tell.

Ceuenust umauHApa (MapajyieIbHO M NEPHEHIUKYJISIPHO OCH), CEYEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS LI1apa.

BexTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio. PasynoxkeHue Bekropa 1o TpEM HEKOMIUIAaHApHbBIM BekTopaM. IIpaBuio
napajurenenumena. Pemenue 3anad, CBsI3aHHBIX C IPUMEHEHUEM IIPABUIl JEHUCTBUN C BEKTOPaMH.
IIpssmoyronpHas cuctema KoopAuHAaT B IpocTpaHcTBe. Koopamuatel BekTopa. Ilpocreiimue
3aJauyd B KOOpAMHATax. Yrojl MexJy BekTopamu. CKalsipHOE NPOM3BEIECHUE BEKTOPOB.
Brruncnenue yrioB MeXIy HOpsIMBIMH M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ IpH
peLICHUU TEOMETPUYECKUX 3aaY.

IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIu4HOCTHBIE pPE3yIbTATHl OCBOEHHUS MIPOTpaMMbl yueOHOro mnpeaMera «MaTemMaTHKa
XapaKTEepU3yIOTCS:

I'paxxnanckoe BociMTaHue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3WIIMH OOYyYaromierocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTPOCHI W TMp.), YMEHHEM B3aHMMOJICHCTBOBATh C COIHMAIBLHBIMA WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM.

IIarpunoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOM Ipa)KAaHCKOW MAEHTHYHOCTH, YBOKEHUS K MPOLLIOMY
W HACTOSILEMY pOCCHMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUSIM
POCCHICKMX MAaTeéMaTUKOB U POCCUMCKOM MAaTE€MATHYECKOW IIKOJIBbI, K HCIIOJIb30BAHUIO 3TUX
TOCTHIKEHHH B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMHUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUs, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM



JOCTUXKEHUM HAyKH U JESATEIIBHOCTBIO YUEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYHMBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKIKOYas 3CTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajgad, pEUIeHUH, pPacCyXIEHUH; BOCIPHUUMYHBOCTHIO K
MaTeMaTUYECKUM aCIIEKTaM pa3jIMyYHbIX BUJOB HUCKYCCTBA.

Du3uyeckoe BOCIUTAHNE:

C(OPMHUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTW4YeCKUe 3HaHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUNA M OTIbIXa, PEryinspHas (uznueckas
aKTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMSA, NMPH 3aHATUSAX CHOPTHBHO-03I0POBUTEIILHOM
JESITEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K Pa3IHMYHBIM
chepam npodhecCHOHATLHOW AeSITeTbHOCTH, CBS3aHHBIM C MAaTEMaTUKON M €€ MPUIOKECHUSIMU,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BbIOOp Oy/yliei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
’KM3HEHHBIC IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
caM000pa30BaHUIO0 Ha TPOTSHKEHUM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pELIEHNH IPAKTUYECKUX 3a/1a4 MaTEMaTUUECKOI HAIIpaBICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTHYECKON KYJIbTYPHI, NMOHMMAaHHUEM BIHMSIHHUS COLUAIBHO-
SKOHOMMUYECKUX IPOLIECCOB HAa COCTOSIHME NPHUPOJHON M COLMAIBHOW Cpelbl, OCO3HAHHEM
r100aIbHOTO  XapakTepa  OSKOJIOTMYECKMX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU Ul pelleHus 337ad B 00JacTH OKpYXKaroueill cpeibl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX IOCIIEACTBUMN Il OKPY)KAIOILEH CPEJIBI.

IleHHOCTH HAYYHOI' O MO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOLIECTBEHHOW MPAaKTUKU, TOHUMAaHUEM MAaTeMaTU4YEeCKON HAayKu Kak cgepsl
YeJI0BEYECKOM JIEATENILHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAYUMOCTH JUISl pa3BUTHS LIMBHIM3ALINY;
OBJIAJIEHUEM SI3BIKOM MAaTE€MaTUKU U MaTeMAaTUYECKOW KYNbTYpOH KaK CpEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBIATH IPOEKTHYIO M HCCIEIOBATENIbCKYIO JI€ATEIbHOCTD
UHIUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOrPaMMBbI y4eOHOTO mpeaMeTa «MaTemMaTukay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHBIMU  OeliCEUSAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecYIAmUGHbIMU
oeticmeusmu.

1) Ynusepcanvnvie no3nasamensusie oeticmsus, obecneuusaiom opmuposanue 6a308bix
KOCHUMUBHLIX NPOYECCo8 00yuarowmuxcsa (0ceoeHue Memooos NO3HAHUSA OKPYHCAIowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayueri).

ba3oBrble Jornyeckue 1eHCTBHUA:
® BHISIBJIATh U XapPAKTCPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYCCKHX OOBEKTOB,
MOHATUHN, OTHOIICHUH MEKIY MOHATHAMHU; (POPMYIMPOBATH OMPEIACICHHUS TOHSATHIA,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALNU, OCHOBaHHS AJ1s1 0000IIeHus
U CpaBHEHWUsI, KPUTCPHUHU TIPOBOIMMOTO aHAJIK3a,

® BOCIIPUHKUMATh, (OPMYJIUPOBATh M TPEOOPa30BBIBATH CYXKICHHUS: YTBEPIAUTEIbHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC;



® BBISIBJIATh MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHs B (akTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKACHUSAX; Mpeliararb KPUTEPUU JIsl BBISBICHHA
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e Jie7laTh BBIBOJBI C HCHOJb30BAHWEM 3aKOHOB JIOTMKHU, JNEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIOUYCHUH, YMO3AKIIOUECHHI IO aHAJIOTHH;

® IPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEP)KJICHHH (TIpsIMbIe U
OT TPOTHBHOTO), BBICTPaWBaTh  ApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPbI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBL;

e BHIOMpaTh croco® pemeHust y4eOHOW 3ajaud (CpaBHHUBATh HECKOJBKO BAapHAHTOB
peleHusi, BbIOMpaTh HanboJiee MOAXOIAIIUN ¢ YYETOM CaMOCTOSTENIFHO BBIICIEHHBIX
KpUTEPUEB).

ba3oBrble nucciieqoBare/ibCKue 1eHCTBUA:

®UICTIOJIb30BATh  BOMPOCHI  KAaK  HMCCIEAOBAaTENbCKUM  WMHCTPYMEHT  TO3HAHUS;
¢dbopmMynupoBaTh BOIPOCHI, (PUKCUPYIOIINE MIPOTUBOPEUNE, MPOOIIEMy, YCTaHABINBAThH
UCKOMOE U JlaHHOe, (OPMHUpPOBATh THUIOTE3y, APryMEHTHPOBATH CBOIO IO3UIIHIO,
MHEHHE;

® IPOBOJIUTH  CAMOCTOSITENIFHO  CIJITAHUPOBAHHBIA  AKCIEPUMEHT, HCCIEAOBAHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OObeKTa, SBJICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMU, SIBICHUSIMH, IPOIIECCAMHU;

® CAaMOCTOATENBHO (POPMYINPOBATH 00OOIIEHHUS U BBIBOABI IO Pe3yNbTaTaM MPOBEIEHHOTO
HaAOJIOICHUS, UCCIICI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJbTaToB,
BBIBOJOB U 0000IICHHIA;

® IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIABUIaTh MPEATIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanueii:

® BBISIBJIATH AeDUIIUTHI HHPOPMALIUH, TAaHHBIX, HEOOXOIMMBIX JUIsl OTBETa HA BOIPOC U IS
peleHus 3a/1a4u;

e BHIOMpaTh HHGOpPMAIMIO U3 HCTOYHHKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (opM
MIPECTABIICHHUS;

® CTPYKTYpUpOBaTh  HMH(OpMAIMIO, MPEACTaBIATh €€ B  pa3IuyHbIX  (opmax,
WJUTIOCTPUPOBATH I'PahuuecKu;

® OIICHUBATh HAJAEKHOCTh HMH(POPMAIMM 10 CaMOCTOSITENBHO  C(OPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvuvie KoMMyHUKamueHwle Oelicmeus, obecneuusarom cghopmupo8aHHoCmy

COYUANLHBIX HABLIKOG 00YYAIOUWUXCSL.

O0menue:

® BOCIIPUHUMATh M (POPMYIHPOBATH CYXAECHUS B COOTBETCTBUH C YCIOBUSMH M LEISIMHU
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10 X0y PEIIEHUs 33aJaul, KOMMEHTHPOBATh
IIOJTy4CHHBIN pe3ysbTaT;

®B X0JIe OOCYX/IEHUs 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI, MPOOIIEMBI,
pemaeMoOi  3aJa4yd, BbBICKa3blBaTh HJEH, HAICJICHHbIE HAa TOHUCK pEILICHHS;
COIMOCTABIATh CBOM CYXJAEHHUS C CYXKICHHUAMHU JAPYIHX YYaCTHHUKOB JIMAJIOTa,
oOHapyXHUBaTh pa3IMuUe U CXOJICTBO MO3HUINI; B KOPPEKTHOH opme hopMyInpoBaTh
pa3HOIIacHsi, CBOM BO3PAKCHHUS;

® IPE/ICTABIIATh PE3YNbTAaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTa, MCCIEIOBAHMS, MPOEKTa;
CaMOCTOSITEJIbHO BBIOMpPATh (popMaT BBICTYIUICHHsS € Y4ETOM 3a7ay IMpe3eHTalud U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHnuecTBo:



® IOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUIYaJIbHOW pabOThI MpU
pemeHnH y4eOHBIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOM NESATEIbHOCTH, TUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloThl, pacmpeneniartbh BHIbI paboT, IOTrOBapHBAThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS! HECKOJIBKHX JIIOCH;

® y4acTBOBATh B TPYNNOBBLIX (popmax paboTel (0OCYKAeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» W MHBIE); BBIMOJHATH CBOIO 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM
JEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OLEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIHIA
IPOIYKT 10 KPUTEPUAM, CPOPMYITUPOBAHHBIM YUaCTHUKAMH B3aMMOACHCTBUSL.

3) Yuueepcanvnvie pecynamuenvie oelicmaus, obecneuugarom Gopmuposanue CMobiClo6bIX

YCMAHOB0K U HCUSHEHHBIX HABbIKOS NTUYHOCTIU.

Camoopranmn3anus:

® COCTaBJIATH IUIaH, aJITOPUTM PELICHUs 3a[jauu, BBIOUPATh COCO0 PEIICHHUs C yYETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJIaJICTh HaBbIKaMH MMO3HABATEIbHOM pedieKCuU KaK 0CO3HAHMSI COBEPIIAEMBIX NeHCTBUN
U MBICIHUTENBHBIX MPOIECCOB, UX PE3yAbTaTOB; BIAJETh CIIOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YyNIbTaTa PEIICHUs MaTEMAaTUUECKOH 3ajaun;

® [IPE/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH DPELIEHUU 3a/ladl, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX
OLINOOK, BBISIBJICHHBIX TPYJHOCTEHH;

® OIICHUBATh COOTBETCTBHE pE3yJdbTaTa LEIM M YCIOBUSAM, OOBSICHATH NPHYMHBI
JOCTIKEHHUSI WJIM HEIOCTW)KEHUS PE3YNbTAaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMAsi, MJIOCKOCTb.

[TpuMeHSATh aKCMOMBI CTEPEOMETPUH U CIEJCTBHS M3 HUX MPHU PEUICHUH T€OMETPHUYECKUX
3ajay.

OnepupoBaTh MOHATUAMHU: MAPAVICIBHOCTh W MEPIEHAMKYISAPHOCTh HPSAMBIX U
IIJIOCKOCTEN.

KnaccugumnupoBaTh B3aMMHOE PacroyioKeHHE IPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYI'PAaHHBIA yroj, TpaHU JBYIPAHHOTO yria, pedpo
JBYI'PAaHHOTO YIJIa; JIMHEHHBIN yroJ ABYTPaHHOTO yIila; rpaaycHast Mepa JBYIpaHHOTO yIia.

OnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKJIBI MHOTOTPaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, PaBIIIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (MHMpaMuja; MPU3Ma, MPSIMOYTOJIbHBINA
napaiesienumnen, Kyo).

KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBaHMA Uil  KIacCU(UKAIIUU
(BBIMTYKJIBIE M HEBBINYKIbIE MHOTOTPAaHHUKH; TPaBWIbHBIE MHOTOTPAHHUKH; TMpSMBIE U
HAKJIOHHBIE TPU3MBI, TapAIIICTICITUIIC b ).

OnepupoBaTh MOHATUSAMH: CEKYIAs TNIOCKOCTh, CEYEHUE MHOTOT PAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHHH, UCTIONB3YSI METO/I CIIEIIOB.

CTpouTh ceueHHs MHOTOIPaHHUKOB METOOM CJIEJOB, BBIIIOJIHATH (BBIHOCHBIC) IJIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxOXKJIEHHE TIEOMETPUYECKUX BEJIMYMH 1O oOpasnaMm Win
TOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHYECKHUE METOJbl MpPHU PEUICHUH CTaHIApTHBIX



MaTeMaTUYeCKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMsI TOYKAMH, OT TOYKH JIO
IPSIMOH, OT TOYKH JI0 TFIOCKOCTH, MEXAY CKPEIIUBAIOIIMMHUCS PSIMBIMU.

Pemate 3amaun Ha HaxOXKJIEHHE TIEOMETPUYECKUX BEJIMYMH 1O oOpasnam Wid
TOPUTMaM, TPHUMEHSS HW3BECTHHIC AHAIUTHYECKUE METOJbl MpPHU PEUICHUHM CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7[ay Ha BBIYMCICHHE YITIOB MEXJY CKPELIMBAIOIIMMUCS MPSIMBIMHU, MEXITY
NPSIMO U TUIOCKOCTBIO, MY IUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruncnare 00bEMBI U MJIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IpU3Ma, MUpaMuaa) ¢
npUMeHeHHEeM (OpPMYI; BBIYHMCIATH COOTHOIICHUS MEXKIy IUIOMAASIMUA TOBEPXHOCTEMH,
00BbEMaMH TOJJOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh NOHATHSIMU: CHUMMETPUS B TPOCTPAHCTBE; ILEHTP, OCh M IUIOCKOCTh
CUMMETPHHU; EHTP, OChb U TIIOCKOCTh CHMMETPHUH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATE U MHTEPIPETUPOBATh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTh reoMeTpuueckue (akTbl Ui PpEUIeHUS CTEPEOMETPUYECKUX  3ajad,
MPENOJaraloliuX HECKOJIbKO IIAroB PELICHUs, €CIU YCIOBHUS NPHUMEHEHUS 3aJaHbl B SBHOU
dopme.

[TpuMeHsATH TpPOCTEUIINE MPOrpaMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3aa4.

[IpuBoaMTH, TpHUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpPOJAE U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHU B HCKYCCTBE.

[TpuMeHsATh MOJyYEeHHBbIC 3HAHUS Ha IMPaKTHKE: aHAJTU3UPOBATh peajbHbIE CUTYyallUd U
OPUMEHATh  M3y4YCHHBIE TMOHATHS B  HpoIlecCe TOWCKAa  pelIeHHs  MaTeMaTU4YeCKH
cOpMyYIMPOBAHHONW MPOOIEMbI, MOJECTUPOBATh pPEATbHbIE CUTYallMd HA S3bIKE T'€OMETPHH,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJIENM C WCIOJIb30BAaHUEM T'€OMETPHUYECKHX MOHSATHH M Teopem,
ammapara anreOpbl; pelaTh IPakTHYEeCKUe 3a7a4M, CBSI3aHHbIE ¢ HAX0KICHUEM Te€OMETPHUYECKIX
BEJIMYHH.

11 KJIACC

OnepupoBaTthb TOHATHSIMHU: LWIMHAPUYECKas MOBEPXHOCTb, oOpazyromue
WIMHAPUYECKOH MOBEPXHOCTH; MJIMHP; KOHMYECKAask TOBEPXHOCTh, 00pa3yIoIye KOHHUECKOM
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacrnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOJTYYESHHUS Tl BPALCHHSL.

KnaccugumnupoBaTs B3auMHOE pacroiokeHune c(hepbl U TNIOCKOCTH.

OnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMEHTA;
[IIapOBOH CJIOH, OCHOBAHHUE IIAPOBOT'0 CJIOSI, BEICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Bbruncnare 00bEMBI M TUIOIIAM MMOBEPXHOCTEH TE BpAIICHUS, T€OMETPUUYECKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BIIMCAHHBIM B c(epy M OMUCAHHBIA OKOJIO
cdepsl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WM TEJIO0 BPALICHHUSL.

BbIuncnaTe COOTHOIIEGHHST MEXIY IUIOIIAIsIMH MOBEpXHOCTEH M 00BEMaMU MOAOOHBIX
TeJl.

N300paxkaTe u3ydaemMble (UTYphl OT PYKM M C IPUMEHEHHEM IIPOCTBIX UYepTEKHBIX
MHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BpaIlCHUSI.

W3BnekaTh, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh UH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.



BEITIONTHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOYKEHHUS BEKTOPA
Ha YHCIIO0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJai0T.

[TpuMeHsTh MpaBUIO MapajuIeIenune/a.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroJl MEXKIY BEKTOpaMH, CKalspHOE
MIPOU3BEICHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBHI.

Haxoauth cyMMy BEKTOPOB M IIPOM3BEICHUE BEKTOpPA HA YUCIIO, YTOJI MEXIY BEKTOPaMH,
CKaJISIpPHOE TIPOU3BEICHHUE, PACKIIABIBATh BEKTOP 1O JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[MpumensTs reomerpudeckne (akThl s pPEIICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIOIAraloNINX HECKOJIbKO IIaroB PEIICHUs, €CIIM YCIOBHUS TMPUMEHEHUsS 3a/laHbl B SIBHOU
dopme.

Pemats mpocreiiime reoMmeTpruuecKkre 3aaud Ha TPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemate 3amaum Ha JI0KA3aTEILCTBO MATEMATHYECKHUX OTHOIICHHUH M HaXO0XICHUE
T€OMETPUYECKUX BEITUYHMH N0 00pa3lamM WM alropuTMaMm, IPUMEHSSI U3BECTHBIE METOJBI TIPH
pEIIeHUH CTaHAAPTHBIX MaTEMaTHIECKHX 3a]1ad.

[TpuMeHsITh MpocCTEHIMe MpoTrpaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKUX 3a1ay.

[IpuBOoUTH TpPUMEpPHl MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B TPUPOJE U IKHU3HH,
pacmo3HaBaTh MPOSIBICHHE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[TpuMeHsTh TOJTydeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEANbHBIE CUTYyallUd W
NPUMEHSITh UW3YUYEHHBIE TIOHSATHS B  MpOIECCEe TIOWUCKAa  pEIIeHHS  MaTeMaTHYeCKH
chopMynUPOBAaHHON MPOOIEMBI, MOJECIUPOBATh PEANbHBIC CUTYallMd Ha S3BIKE T'C€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENH C HCIOJIB30BAHUEM T€OMETPUYECCKUX MOHATHI M TEOpeM,
amnmapara anreOpbl; pemarh MPaKTUIECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKCHHEM IeOMETPUIECCKIX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

KoauvecTBo yacoB
Ne HaunmeHnoBaHue pa3jeioB U TeM K I DJIeKTpOHHBIE (N (PPOBbBIE)
n/m NMPOrpaMMbI Bcero p;)g[:ﬂ(:nbnme p;%z::;iplmecxne odpa3oBaTebHbIE PecypChl
1 BBenieHne B CTepeOMETpHUIO 10 https://resh.edu.ru/subject/17/10/
5 [IpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
3 [lepneHIUKYISAPHOCTH MPSMBIX U 12 https://resh.edu.ru/subject/17/10/
TIJIOCKOCTEN
4 VIJTEL MERITY PAMBIME H TIOCKOCTAMH 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 1 1 https://resh.edu.ru/subject/17/10/
6 OBHEMbI MHOTOTPAHHHKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHUE: CeueHusl, paCCTOSIHUS U 4 1 https://resh.edu.ru/subject/17/10/
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 63 5 0

[NPOT'PAMME




11 KUIIACC

HaunmeHoBaHMe pa3neioB U TeM

KoanuecTBo 4acoB

DJIeKTpOHHBIE (N (PPOBbBIE)

Ne n/m NMPOrpaMMbI Bcero ;(;);[:Tll(:ﬂbnme Eﬁﬁz::;zmecxne o0pa3oBaTeIbHbIE PecypChl
1 Testa BpamIeHAs 12 https://resh.edu.ru/subject/17/11/
5 O6LEMEL Tell 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopbl 1 KOOPAMHATHI B 10 1 https://resh.edu.ru/subject/17/11/
POCTPAHCTBE
4 [ToBTOpEHue, 06001ICHNE, 7 1 https://resh.edu.ru/subject/17/11/
CHUCTEeMaTU3alusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ieioB U TeM (uugposbIe)
Koutpoabubie | IlpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmunoreka LIOK
! Baezietnie B cTepeomeTpiio 10 https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbubmmoreka [JOK
[TapamienbHOCTB MPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHMKyIApHOCTH NPSMBIX U 12 Bubmuotexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
bubmunoreka LIOK
4 Yrsl MEXY NPSMBIMU U IIJIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/1 209637
bubmunoreka LIOK
> Mrororpartic H 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 OOBEMbI MHOTOTPAHHHKOE ? 1 https://m.edsoo.ru/1c209e37
7 IL : CEUCHUS, PACCTOSIHUS U YTJIbl 4 1 bubmorexa [IOK
OBTOpeHHe: s 4 https://m.eds00.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieiioB U TeM (undposbie)
Ne i/m Kontpoabnbie | IlpakTHyeckue
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunoreka LIOK
Tena ppamenns 12 https://m.edsoo.ru/1¢209¢37
N bu6muoreka [{OK
OOBEMEL TEN > ! https://m.edsoo.ru/1¢209¢37
B 10 1 bubmuoreka [{OK
€KTOPBI U KOOPAUHATHI B POCTPAHCTBE hitps://m.cdsoo.rw/1c209¢37
[ToBTOpEHue, 06001ICHNE, . | bubmunoreka LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 34 3 0







IHOYPOYHOE INVTAHUPOBAHHUE

10 KVIACC
KonnyectBo 4yacos DJIEKTPOHHBIE

Ne Hara nugposbie

Tema ypoka Koutpoabnbie | IlpakTuyeckue
n/n Bcero H3y4eHusi =~ oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl

OCHOBHBIE IOHSTHSI CTEPEOMETPUH:

TOYKa, IpsiMas, MIIOCKOCTb,

npocrpascTso. [IpaBuna

PocTp P bubmuoreka [{OK

U300pa’keHNs Ha PUCYHKAX:
U300paKeHUS TUIOCKOCTEH,
napauIeTbHBIX IPSIMBIX (OTPE3KOB),
CEepelIHBI OTPE3Ka

https://m.edsoo.ru/aecc77cd

[TonsaTus: nepecexaromuecs

) | bubmuoreka [IOK
IIJIOCKOCTH, TIEPECEKAIOITHECs TpsiMast
P B P https://m.edsoo.ru/2d8a9¢99
Y TJTIOCKOCTh
TTousTus: Iepecekaronmecs

3 OCKOC pe €CEeKaIoIIHeC a 1 bubmroreia LIOK

L1 TH, 11 uecs npsaMas

p = p https://m.edsoo.ru/db685¢73
Y TJIOCKOCTh
3HAKOMCTBO C MHOI'OI'PaHHHUKaMH,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 Bubmuotexa [JOK
pUCYHKaX, Ha IPOEKIIUOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHbie CBeACHHUS O KyOe U

5 AMILILE A3BEDTK Y ole 1 bubmunoreka LIOK
UpaMuU/Ie, MX Pa3BEPTKH U MOJICIIH.

paMui p p A https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPaHHHUKOB
bu6muoreka [JOK
6 HauanbHble cBeieHHs 0 KyOe U 1 1

https://m.edsoo.ru/3d8ffd32




nupamMuie, MX pa3BEPTKH U MOJIEIH.
CeueHnst MHOTOTPaHHHUKOB

TTonsTre 00 aKCHOMATUUYECKOM

. bubmunoreka LIOK
MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI
P P P https://m.edsoo.ru/OccSc4fe
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM
g bubmunoreka LIOK
MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI
3 P P https://m.edso0o.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[ToHsTHE 00 aKCHOMATUYECKOM
9 bubmunoreka LIOK
MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
3 P P https://m.eds00.ru/65¢c6b106
CTEPEOMETPUH U CIEACTBUS U3 HUX
[ToHsiTHE 00 aKCHOMATUYECKOM
10 bubmuoreka [{OK
MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI
P P P https://m.edsoo.ru/258fc245
CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHO€ pacroioxkeHue npsmelX B
IIPOCTPAHCTBE: NepECEKAIOIIHECS, Bbubmuotexa [JOK
11
MapaJuIeNIbHBIE U CKPELIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
npsiMble
[TapanienbHOCTh MPSIMBIX U
TJIOCKOCTEH B IPOCTPAHCTRBE:
12 PoeIP bu6muoreka [JOK
napasuieibHbIe TIPSMbIC B
p P . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAUICILHOCTb TPEX
MPSIMBIX
[TapanienbHOCTH MPSIMBIX U
13 MJIOCKOCTEH B POCTPAHCTBE: Bbubmmoreka [JOK
[TapamiensHOCTE IPAMOY U https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubmunoreka LIOK
14 VIl ¢ COHANPABICHHBIMU

https://m.edso0.ru/9f4071b9




CTOpPOHAMH

15 VYron Mexay NpsIMbIMU B Bbubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B Bbubmmoreka [JOK
NPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
[TapannenbHOCTh MIIOCKOCTEH: Bbubmuotexa [JOK
17
MapaJuIeNIbHbIE IIIOCKOCTU https://m.edsoo.ru/2e18{255
18 CBoiicTBa napajuienbHbIX TIOCKOCTEH bu6mmorexa LIOK
p https://m.edsoo.ru/e504d656
[IpocTeiimue npocTpaHCTBEHHBIE
19 (GuUrypsl Ha MJIOCKOCTH: TETPad bubmmoreia LIOK
P - TETPasp, https://m.edsoo.ru/4a28dc02
KyO, mapaienenumne;y
bubmunoreka LIOK
20 II i
OCTPOCHHE CeHCHIH https://m.edsoo.ru/1d434d0f
bubmunoreka LIOK
21 II i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTpoabHas pabdora no reme
2 "IIpsiMmble ¥ IJIOCKOCTH B Bubmuotexa [JOK
npocrpancrse. [lapaniensHocTs https://m.edsoo.ru/9a0a9e56
NPAMBIX U IJIOCKOCTEH"
[lepnieHAMKYASIPHOCTD NPSIMOU U
23 HJI(I))CKO(;Z'[FI/I'};IG pneH UK iﬂ HbIE bu6mmorexa LIOK
- TEPHCHIHKYIAD https://m.edsoo.ru/b19f6asd
npsiMbIE B TPOCTPAHCTBE
24 [Ipsimble napaiienbHble U Bbubmuotexa [JOK
MEPHEHINKYISAPHBIE K IIIOCKOCTH https://m.edsoo.ru/0acl1c95
’5 [Ipsimble napaiienbHble U Bubmuotexa [JOK
MEPHEHINKYISAPHBIE K IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH Bbubmmoreka [JOK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHAuKyJIIpHOCTH Bbubmuotexa [JOK
MPSMON U TIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsimoit Bbubmuotexa [JOK
MEPIECHINKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit Bbubmuotexa [JOK
MEPIECHINKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit Bbubmuotexa [JOK
MEPIECHINKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienauKynsip ¥ HAKJIOHHBIE:
31 a(im;fmeym 20‘-11(1/1 0 TIOCKOCTHU bubmorexa HOK
p f[ ’ https:/m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH
[lepnienauKynsip ¥ HAKJIOHHBIE:
32 a(im;fmeym 20‘-11(1/1 0 TIOCKOCTHU bubmorexa [IOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH
[lepnienauKysip ¥ HAKIOHHBIE:
33 a(iTosfme}IOT 201{1(1/1 0 TIOCKOCTHU bubmorexa [IOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH
[lepnienauKynsip ¥ HAKJIOHHBIE:
34 a(im;fmeym 20‘-11(1/1 0 TIOCKOCTHU bubmorexa HOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH
35 VYTIiibl B IPOCTPAHCTBE: YIOJl MEXKIY Bbubnmorexa [JOK
MPSMOU U TIIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIii yroJ, JIMHEHHBIA yroJ Bbubmuotexa [JOK
JBYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIii yroJ, JIMHEHHBIA yroJ Bbubmuotexa [JOK
JIBYTPAHHOIO yTiia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASIPHOCTD MIIOCKOCTEM: bubmmoreka [JOK




IIPU3HAK NEPIEHAUKYIAPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepnieHIUKYISAPHOCTD INIOCKOCTEN:
39 HpII/:3HaIf[ negneiﬂnxynﬁpHOCTH JBYX Bubmmorexa LOK
. https://m.edsoo.ru/ed9e2a8¢
IJIOCKOCTEN
[IeprieHIUKYISPHOCTD INIOCKOCTEN:
40 np1§3HaKﬂ negneiﬂnxynﬁpHOCTH JIBYX Bubmmorexa LOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o0 TpEX nmepneHIUKYIIpax bubmroreia LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepneHIUKYIIpax bubmroreia LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nMepneHIUKYIApax bubmroreia LIOK
https://m.edsoo.ru/91246736
KonTpoabHnas padora no remam
44 "IlepneHANKYJISIPHOCTD NPSIMBIX H Bbubmuotexa [JOK
mIockocreit" u " Yrabel Mexay https://m.edsoo.ru/5b971ef3
NPAMBIMH U IIOCKOCTAMHA"
[loHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOI'PaHHUKA,
45 BBIIYKJIbIE U HGBBII;IYK.HBIG Bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKU; Pa3BEPTKA
MHOTOTpaHHHUKA
[Ipu3ma: n-yronbHas mpu3Ma; rpaiu U
46 OCHOBAHUS IPU3MBL; IIpsIMAst U bubmuotexa [JOK
HAKJIOHHAS TPU3MBbI; OOKOBAs https://m.edsoo.ru/b4ad63ad
I10JIHAsl IOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsMOYToIbHBIN Bubmuotexa [JOK

NapajulesIenuIlel U €ro CBOMCTBA

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




48

[Inpamupa: n-yroyibHast IMpaMuaa,
IPaHu U OCHOBAHUE IMUPAMHU/IBI;
O0KOBas U MOJIHAS TIOBEPXHOCTh
NApaMU/bl; IPABWIbHAS U YCCUEHHAS
nupamuaa

bubmunoreka LIOK
https://m.edsoo.ru/fbl1cd0as

49

[IpaBuiIbHBIC MHOTOTPAHHUKH:
HOHSITHE TIPAaBHIBLHOTO
MHOTOTpaHHHKA; IPAaBUIIbHASI IPU3Ma
¥l TIpaBWIbHAS MUPaMU/IA; IPABUIbHAS
TpeyrojbHas MUpaMuia 1
NPaBUJIBHBIHN TETpa’Ip; Kyo

bubmunoreka LIOK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o NpaBUILHBIX
MHOTOTpaHHHUKaX: OKTa3p,
JOJEKadIp U UKOCAIP.

bubmunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpus B IpOCTPAHCTBE:!
CUMMETPHUSI OTHOCUTENIBHO TOUKH,
IPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUPAMUJAX,
napasuleJenune1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

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

52

Briuncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHas,

YTJIBL

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

53

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJTHOY ITOBEPXHOCTHU IIPSAMOM
IPU3MBI, TUIOIIA b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY TIPU3MBI

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

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bubmunoreka LIOK




MOBEPXHOCTU IIPABUJIBHOM NMUpaMUIBbI,
TeopeMa O IJIoNaan OOKOBOU
IIOBEPXHOCTU YCEUEHHON TUPAMUIBI

https://m.edsoo.ru/5603e30b

55 KonTpoabHas pabdora no reme Bbubmuotexa [JOK
"MHororpaHHuku' https://m.edsoo.ru/a95f5c04
, bu6muoreka [{OK
>6 Honsmue 06 0bnéme https://m.edsocI)_.[ru/7adOO2Ob
57 O06BEM nupamMubI Bubmmorexa LIOK
https://m.edso00.ru/235171b3
58 O0BEM nUpamMuIbI bu6mmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O06BEM nupamMuIbI Bubmmorexa LOK
https://m.edso0o0.ru/79¢10312
60 O06BEM nupamMubI Bubmmorexa LOK
https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [IOK
https://m.eds00.ru/79853608
, bubmuoreka [{OK
62 O6LEM npu3MLI https://m.edsocl)_.[ru/ 1053890
63 O0BEM TTPU3MBI bubmorexa [JOK
https://m.edsoo.ru/482d3f51
64 KonTpoabHas pabdora no reme Bbubmuotexa [JOK
"O0BEMBI MHOTOTPAHHUKOB'' https://m.edsoo.ru/28a6573¢
65 Eﬁiﬁfﬁgmﬁfiﬁz% IToctpoenue bubmroreia LIOK
. https://m.edsoo.ru/098bedad
CEYEHUI B MHOTOTpaHHUKE
66 [ToBTOpEHue, 0600ICHNE bubmunoreka LIOK

CHUCTEMAaTHU3alus 3HaAaHUN.

https://m.edsoo.ru/f7792ba9




Beluucienue pacCTOsHUN: MEXIY
JIBYMS TOYKaMH, OT TOYKHU JI0 PSAMOH,
OT TOYKH JI0 IUIOCKOCTH, MEXKAY
CKpELIUBAIOIIMMUCA PSMBIMU

67 HTorosast KOHTpobHaAs1 padoTa

bubmunoreka LIOK
https://m.edsoo.ru/b9146bc0

[ToBTOpenue, 0600IICHNE
cucTeMaTru3anus 3HaHUM.
Boluncienue yrios: Mexay

68 CKPEUIUBAIOIINMUCS IPSIMBIMHU, 1 bubmorexa [IOK
N https://m.edsoo.ru/56765e8b
MEXy MPSMOM U MJIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KUIACC

KoanuectBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabubie | IlpakTuyeckne
n/n Bcero u3ydyeHusi  odpazoBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHrp, paauyc,
1 aMme OIIaJIb TIOBEPXHOCTH 1 bubmorexa [IOK
uaMeTp; Tl b TIOBEPXH
A p tal p https://m.edsoo.ru/0341bc2b
cepsl
B3aumHoe pacnionoxenue cepsl U
p bep bubmuoreka [{OK
2 IUIOCKOCTH; KacaTellbHasl MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 Bbubmmoreka [JOK
miockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapudeckasi HOBEPXHOCTb,

4 o0pa3yronue NUINHAPUICCKON i Bbubmmoreka [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
Hunuuap: ocHoBaHus U OOKOBast

5 MOBEPXHOCTh, 00pa3ymomias u och; | Bbubmmoreka [JOK
TUI0MIaIb OOKOBOM M TIOJTHOM https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N3o0pakenne muIvHApa Ha
IJIOCKOCTH. Pa3BépTka muiauHapa.

6 Ceue pa( OCKOCTEI;)IO 1 bubmorexa [JOK

YCHWUS IHIJINH TUT ,
a . P https://m.edsoo.ru/016e25eb
napajuieIbHON Win
NepPHEHANKYISIPHON OCHU IIUIHH/IPA)
bubnmoreka [JOK
7 Konnueckas noBepxHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




00pa3yronne KOHHIeCKOM
MOBEPXHOCTHU, OCh U BEPILINHA
KOHMYECKOU ITIOBEPXHOCTH

Konyc: ocHOBaHME 1 BEpILINHA,

8 5 _ bu6muoreka [JOK
0 pa3y1?1ua;1 u OCE;, IUIOILAb https://m.edsoo0.ru/897dd3b2
OOKOBOH ¥ TMOJHON TTOBEPXHOCTH
VYceué i1 KOHYyC: 0Opa3yroliye u
9 " H_HHH Hy g YOt bubmuoreka [{OK
BRICOTA, OCHOBAHI 11 BOKOBAA https://m.edsoo.ru/1468bab3
MOBEPXHOCTD
N3o0pakenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus KoHYyca (IIOCKOCTHIO, Bbubmuotexa [JOK
10 .
MapaJuIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MMPOXOIAIIEH uepe3
BEPILHHY)
KombuHnarus ten BpameHus u Bbubmuotexa [JOK
11
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO
12 cdepsl; cdepa, BIucaHHas B Bbubmmoreka [JOK
MHOTOTPaHHUK WJINA B TEJIO https://m.edsoo.ru/0b136158
BpalieHus
13 ITousitue 06 006éMe. OCHOBHBIE bubmunoreka LIOK
CBOMCTBa 00BEMOB TeI https://m.edsoo.ru/26a03{b7
14 OBLE bubmunoreka LIOK
PEM HHIHIAPA, KOHyca https://m.edsoo.ru/5513d87b
15 OBLE bubmunoreka LIOK
bEM mapa u oA, chepo! https://m.edsoo.ru/d189bde2
bub6munoreka LIOK
16 [TonoOGHBIE TeNa B IPOCTPAHCTBE.

https://m.edsoo.ru/810cfleb




COOTHONICHHS MEXAY TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU
MOT0OHBIX Te

KonTpoabHnas padora no remam

bubmunoreka LIOK
" " "
17 Teaa spamenus™ u "O0nLembI https://m.edsoo.ru/4a33a8ab
Tea"
BexTop Ha miiockocTy U B Bbubmuotexa [JOK
18
NPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C . bubmoreka [JOK
FIOICHHC 1 BHITUTAHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 v bubmuoreka [{OK
MHOZCHIE BeTopa Ha Hueiio https://m.edsoo.ru/dee379¢eb
PasnoxeHue BEKTOpa 110 TPEM
21 FIOMREHHAC BEKTOP P bubmuoreka [IOK
HEKOMILTAHAPHRIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuiio napainenenunena
Pemenne 3agay, CBS3aHHBIX C
2 HHICHHE SaAdd . . bubmunoreka LIOK
MPHMCHCHHCM TPasHIL ICHCTBIH ¢ https://m.edsoo.ru/5a827900
BEKTOpAMHU
[IpssMoyronpHas cucreMa
7 KOOpJMHAT B IPOCTPAHCTBE. Bbubmuotexa [JOK
Koopaunatsl BexTopa. [IpocTeiimne https://m.edsoo.ru/48db7058
3a/1a4M B KOOpAWHATaX
Yroa Mexly BEKTOpamH. Bbubmuotexa [JOK
24
CkansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Boruncnenue yrios Mexny Bbubmuotexa [JOK
25
IPSMBIMH U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
2% KoopauHaTHO-BEKTOPHBIN METO] Bbubmuotexa [JOK

IIPU PELICHUH F€OMETPUUECKUX

https://m.edsoo.ru/d3alfe30
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KonTpoabHas pabdora no reme

bubmunoreka LIOK

27 "BexTopet 1 KSOPHHHaTH B https://m.edsoo.ru/77¢22fc5
NMPOCTPaHCTBE
[ToBTOpEHue, 0600MIeHNE U

73 cucrtemaTtuzanus 3HaHuii. OCHOBHBIE bu6muoreka [{OK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUU
[ToBTOpEHue, 06001IeHNE U

29 cucremaTtuzanus 3HaHuil. OCHOBHBIE bubmuoreka [JOK
burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUU
[ToBTOpEHUe, 06001IeHNE U

30 crucTeMaTu3alus 3HaHui. 3a1aun bubmuoreka [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpEHue, 06001IeHNE U

31 crucTeMaTu3alus 3HaHui. 3a1aun bubmuoreka [IOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpEHUe, 0600MIEeHNE U

0 cucreMarusanus 3HaHuil. OCHOBHbIE Bbubmmoreka [JOK
¢urypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bubmunorexa LIOK
33 Wrorosast koHTpoLHast padora https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 0600MmEeHNE U bubmunoreka LIOK

CUCTEMaTH3aus 3HaHUN

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

Crnenuanu3upoBaHHas MeOeIb U TEXHHUECKUE CPEJICTBA 00yUEHUs, CIyKalllie s
npencTaBicHne yaeOHoi nHopmamnmu: yueOHas MeOelb, TOCKa, MHTEPAKTHBHAS JIOCKA,
MHCTPYMEHTHI JJIs1 paObOThl YUeHUKA y JOCKHU (JTMHEWKU pa3HOM JUTMHBI, TPAHCIIOPTHUD,
LUPKYIIb, YTOJBHUKH); JEMOHCTPALIMOHHBIN U Pa3aaTOYHbII HAOOPHI MJIAHUMETPUIECKUX
TeJ; MYJAbTUMEUHHBII TPOEKTOp, HOYTOYK C BBIXOI0M B «MHTEpHETY.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA
I'eomerpust. 10-11 xnaccbl. YueOHuk ams o0meoopazoBarenbHbIX yupexaenuit. / JI.C.
AranacsiH, B.®. byrysos, C.b. Kagomies u ap./ M.: IIpocsenienune, 2019.

METOJUYECKHUE MATEPHUAJIBI JJI51 YYUTEJIA

1. 3uB b.I'. lunaktnueckue matepuansl. 'eomerpus. 10 knace.- M.: [Ipocsenenue,
2009.

2. 3uB B.I'. lunaktuueckue marepuainsl. ['eomerpus. 11 knacc.- M.: IIpocsenienue,
2009.

3. 3uB b. I'., Meitnep B. M. 3agaun no reomerpun. 7-11 xiaccel. - Mocksa.
IIpocsemenue. 2003.

4. 10. A. I'mazkos, U. . FOnuna, B. @. byry3os I'eometpusi: Pabouas Terpans. 10
KJI1acc: mocooue Ayl yuauxcst 001eo0pazoBaTeNbHBIX YUpeKAeHUH. - M.:
IIpocsemenue, 2010.

5. 1O. A. I'mazkos, U. U. FOnuna, B. @. byry3os 'eomerpus: Pabouas terpans. 11
KJ1acc: mocooue Al yuamuxcst 001meo0pazoBaTeNbHBIX YUpeKAeHUH. - M.:
IIpocsemenue, 2010

6. T'eomerpus. 10-11 kmaccel. YueOHUK 7151 00111€00pa30BaTCIIBHBIX YUPEIKICHUM. /
JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiies u ap./ M.: IIpocsenienue, 2019.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

MunucrepcTBo 06pazoBanus PO: http://www.informika.ru/;

http://www.ed.gov.ru/;

http://www.edu.ru/.

https://mathb-ege.sdamgia.ru

https://resh.edu.ru

TectupoBanue online: 5-11 xmaccsr: http://www.kokch.kts.ru/cdo/.

[Tenaroruueckas macrepckas, ypoku B IHTepHeT 1 MHOTOE Apyroe: http://teacher.fio.ru.
Hossle Texnonoruu B o6pazoBanuu: http://edu.secna.ru/main/.

[TyreBomuTens «B Mupe Haykm» Ui MIKOJBHUKOB: http://www.uic.ssu.samara.ru/~nauka/.
Merasnuuknonenust Kupmnna u Medoaus: http://mega.km.ru. Caiiter «Mup
SHITMKJIONEe Ui, HanpuMep: http://www.rubricon.ru/
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