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IHHOACHUTEJIBHAA 3AIIUCKA

PaGouass mporpamma ydeObHoro kypca «['eomerpusi» 0a30BOro ypOBHS JUIS
obyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyaapCTBEHHOTO
00pa3oBaTeNFHOIO CTAaHJAapTa cpeaHero oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHUH, MPEIBSBISAEMBIX K MaTEMaTHYECKOMY OOpA30BaHHIO, W TPaIUIHA
poccuiickoro oopazoBanus. Peanuzaius nporpaMmbl 00€CIIeYnBaeT OBJIAJCHHE KIFOUEBBIMU
KOMIICTCHIUAMU, COCTAaBJIAHOIIIUMHA OCHOBY JJIA CaMOpa3BUTUA n HCIIPCPBIBHOI'O
00pa3oBaHMsl, IEITOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO U MO3HABATEIBHOTO PAa3BUTHUS
JMYHOCTU O00YYaOLIHXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxknocTh yueOHOro Kypca reoMeTpUM Ha YPOBHE CpenHEero oomiero odpazoBaHUs
00yCIIOBJIEHAa MPAKTUYECKOM 3HAUMMOCTBIO METAalpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB
o0y4eHHs TEOMETPUHM B  HANpABICHWH JIMYHOCTHOTO  Pa3BUTHS  OOyYaroIIUXCH,
dbopmupoBaHus (QYHKIIMOHAIBHOM MaTeMaTHYeCKOW TpaMOTHOCTH, H3YyYCHHS JPYTHX
y4eOHBIX NTUCHUIUIMH. PazButre y oOydaromuxcs NpaBUIbHBIX MPEACTABICHUI O CYIIHOCTH
U MPOUCXOXKJCHUH T€OMETPUUYECKUX aOCTpaKnii, COOTHOLIEHUU PEAbHOTO U HJICANBbHOTO,
XapakTepe OTPAKEHMsSI MAaTEMAaTHYECKOW HAyKOHM SIBICHUMM M IIPOLIECCOB PEAIBHOIO MUPA,
MECTE F'€OMETPUU B CUCTEME HAyK M POJIM MATEMaTHYECKOrO0 MOJEIUPOBAHUS B HAyYHOM
MO3HAHMM M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS
yyalmxcs, a TakkKe KayeCTB MBIIIJICHUS, HEOOXOMUMBIX ISl afanTalid B COBPEMEHHOM
oOmiecTBe.

I'eomeTpus siBasieTcss oAHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CpPEIHET0 OOIIEero
o0pa3oBaHMs, TaK Kak 00ecreyrBaeT BO3MOKHOCTh U3yUEHHsI KaK JUCLUIIMH €CTECTBEHHO-
Hay4YHOUW HaIlpaBJIE€HHOCTH, TAK U TYMaHUTApPHOM.

Jlornueckoe MbIuieHue, GopMupyeMoe NMpu U3y4yeHUU OO0YUYaIOIIUMUCS TMOHSATHHHBIX
OCHOB T€OMETPUHM U IOCTPOCHHUM IENOYKM JIOTHYECKUX YTBEP)KICHHN B XOJ€ PpEeLICHUS
F€OMETPUUYECKUX 3a7ad, YMEHHE BBIJBUIaTh M OINPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
WCIIONB3YIOTCSA MPU PEIICHUH 33Jad €CTECTBEHHO-HAy4YHOIr'O ILIMKJa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUeHTUPOBATHCS B IMPOCTPAHCTBE HMIPAaeT CYLIECTBEHHYIO pPOJb BO BCEX
o0yacTsX AesATeIbHOCTH uyesioBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U IPOCTPAHCTBE —
HE00XO0/IMMOE YCJIOBHE €r0 COLHUAIBLHOTO OBITHS, (hopMa OTPAKEHUS OKPYXKAIOLIEro MHUpa,
YCIIOBUE YCHEIIHOTO IO3HAHUS W AaKTHUBHOIO TMpeoOpa3oBaHUSl JEHCTBUTEIBHOCTH.
OnepupoBaHre TMPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAWHSET pa3HbIe BHABI y4eOHOW H
TPYIOBOU JIE€ATENILHOCTH, SBJISIETCS OAHUM M3 MPOPECCHOHATIBHO BaKHBIX Ka4eCTB, MO3TOMY
aKTyalbHa 3a/a4a (OPMUPOBaHUS Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B IMOATOTOBKE K
MPaKTUYECKON JAESITEIbHOCTH MO MHOTUM HaIPaBJICHUSIM.

Ilenp ocBoeHHst mporpammbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM ypOBHE
oOyueHuss — o0meoOpa3oBaTelbHOE W OOLIEKYJIBTYpPHOE pa3BUTHE OOYyUAIOUIUXCS 4Yepes
o0ecrieueHne  BO3MOXKHOCTH  MPHOOPETEHUS UM HUCIHOJIb30BAHUSA  CHUCTEMAaTHYECKUX
reOMEeTPUYECKUX 3HAHUM U NeHCTBUH, crieln(UYHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO



MPOJOJDKEHHUST 00pa3oBaHUs IO  CHEHUATBHOCTSIM, HE CBSI3aHHBIM C  TPUKJIQHBIM
WCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpPOBHE NpEAHA3HAYEHA Ui OOYYaIOUIMXCS
CpeAHel IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHCHHH HAa YpPOBHE OCHOBHOTO
obmrero oopazoBanusi. Takum 00pa3oM, oOydaromuecs: Ha 6a30BOM YpOBHE JIOJKHBI OCBOHTH
o0IIye MaTreMaTu4ecKHue yMEHHs, CBSI3aHHBIC CO CIEIU(PHKON I'eOMETPUU M HEOOXOIUMbIC
IUI KU3HH B COBpPEMEHHOM ofIecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh M3YYHUTh
reoMeTpuro Oonee TIyOOKO, €Clii B JajdbHEHWIIEM BO3HUKHET HEOOXOJIMMOCTh B
TEOMETPHUCCKUX 3HAHUSIX B IPOPECCUOHATBHOM I TEITLHOCTH.

JIoCTI)KeHHEe  1LeMM  OCBOCHHSI  MPOrpaMMbl  OOECIICUMBACTCS  PEHICHHEM
COOTBETCTBYIOIMX 3a7ad. [IpHopHTETHBIMU 3aauaMu OCBOCHHUs Kypca «l'eomerpum» Ha
6azoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (opMHUpOBaHHE TPEICTABICHUS O T'€OMETPHUH KAaK YaCTH MHUPOBOWM KYJIBTYpPbl U

OCO3HaHHE €€ B3aMMOCBSI3U C OKPY)KAIOLIIM MUPOM;

e (opMHUpOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAaX W TeJlax BpAIICHUS KaK O
BOXHEUIIIMX MATEMaTHUYECKUX MOJCIISX, IO3BOJISIONIUX OIKCHIBATE W H3Yy4YaTh
pas3HbIe SBJICHUS OKPYXKAIOIIETO MHUPAa,;

e (opMHUpOBaHHE YMEHHs PACIO3HABATH HA YEPTEKAX, MOJIEIAX U B PEAIbHOM MHPE
MHOTOT'PaHHHUKH U TeJla BPaIICHUS;

e OBJQJCHHWE METOJAMH peIIeHUS 337ad Ha T[OCTPOCHHS Ha HW300paKCHHUIX
MPOCTPAHCTBEHHBIX (DUTYD;

e (opMHUpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHSITHUSIMH O MHOTOTPaHHUKAX
W TeJlax BPAIICHUsS M UX OCHOBHBIMU CBOMCTBAMU;

® OBIIQJICHWE AITOPUTMAMHU pEIIEHUS OCHOBHBIX THIIOB 3ajad; (OPMHPOBAHUE
YMEHHUSI TIPOBOAMTH HECIOXHBIE JOKAa3aTelIbHBIE PACCYXICHUS B XOJE PEUICHHUs
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJIePKAHUEM;

® Da3BUTHE MWHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH oOywaromuxcs,
MO3HABATEIPHOM  AKTUBHOCTH, HCCIENIOBATEIbCKUX  YMEHHH, KPUTUYHOCTH
MBIIICHHUS,

e (opmupoBaHue (PYHKIIMOHAIBHOW IPAMOTHOCTH, PEJIEBAHTHOW I€OMETPUHU: YMEHHUE
pacrio3HaBaTh  IPOSIBICHUS  TIEOMETPHUUECKUX  IMOHATUH, OOBEKTOB  H
3aKOHOMEPHOCTEH B PEaJbHBIX KXU3HCHHBIX CHTYallUSX W MPH U3YYCHUH IPYTHUX
y4eOHBIX  TMPEAMETOB, IMPOSBICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(bopMyIHMpoBaTh MX Ha S3bIKE TEOMETPUU M CO3/1aBaTh I'€OMETPUYECKHE MOJIEINH,
NPUMEHSATh OCBOCHHBIM T'€OMETPHUUYECKMI ammapar Ui pelleHus MpPaKTHKO-
OPHECHTUPOBAHHBIX  3aJ7[ad, WHTEPIPETUPOBATh MW  OICHUBATH IIOJyYCHHBIE
pe3yIbTaTHI.

OTnuuuTeNbHOM  OCOOEHHOCTBIO — MPOrpaMMbl  SIBISIETCS  BKJIIOUYEHHE B KypC
CTepEeOMETpUU B Hayaje ero M3y4deHWs 3a7ay, pellaeMbIX Ha YpOBHE WHTYUTHBHOIO
MO3HAHWS, W OINpeNeN€HHBIM 00pa3oM oOpraHW30BaHHas paboTa HaX HUMH, YTO
CTIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIHPYET
MPOTEKaHWE UHTYHTHUBHBIX MPOILIECCOB, MOTHBHUPYET K JaTbHEUIIIEMY H3YYCHHUIO TIPEMETA.

[Ipennoyrenue oTHAETCS HArISIHO-KOHCTPYKTHUBHOMY METONy OOydYeHHs, TO ecThb
TEOpPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IMPEIMETHO-TPAKTHYECKOM



NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yydyalluxcsi B Kypce
CTEepEOMETPUHU TMPOBOJUTCS 3a CUET pEIIeHUs 3aJad Ha CO3/laHue MPOCTPAHCTBEHHBIX
o0pa3oB W 3a/ad HAa ONEPUPOBAHHME MPOCTPAHCTBEHHBIMH oOpazamu. CozmaHue obOpasa
MIPOBOJIUTCS C OMOPON Ha HATJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUCHHS
OT HarJIIJHOCTH, MBICJICHHOT'O U3MEHEHUS €r0 HCXOJIHOTO COJEPKaHUSI.

OcHOBHBIE cojnepkarelbHbie JIMHUUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpasHukmn», «lIpsmMblie ¥ INIOCKOCTH B IPOCTpPaHCTBE», «Tena BpauieHus», «BekTopsl
U KOOpJIMHAThl B IIpocTpaHcTBe». DopMHupoBaHUE JTOTMUECKUX YMEHHM paclpenessieTcs: He
TOJIBKO IO COZepKATEIbHBIM JIMHUSAM, HO U IO rojjaM 00y4eHUsl Ha YPOBHE CPEAHETO 00Iero
oOpa3oBaHus.

Copepxanue oOpa30BaHMsI, COOTBETCTBYIOLIEE IPEIMETHBIM pe3ylIbTaTaM OCBOCHHS
paboueil mporpammbl, pacnpeAeiEHHbBIM IO ToJaM OOydYeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4yTOOBl OBJaJICHUE T'€OMETPUUECKUMHU MOHATHSIMH U HaBBIKAMU OCYIIECTBIISIIOCH
MOCIIEI0BATEIbHO M MOCTYMATEIbHO, C COOMIOICHUEM MPUHIUIIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOILIYI0 CHCTEMY TE€OMETPUYECKUX IPEACTaBICHUN
00yJaroImuxcs, pacupsist 1 yriryossis e€, o0pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Hefenmto B 10 kinacce u 1 yac B Hezento B
11 xmacce, Bcero 3a Ba roga ooyuenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHUS CTEPEOMETPUU. TouKa, MNpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTHYECKOM IOCTPOCHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnosioskeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapalJIeIbHbIE
U cKpemuBawluecs npsmsie. [lapainenbHOCTh NpAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE:
NapajuieJbHble NPsSMbIe B MPOCTPAHCTBE; MAPAJLIEIbHOCTh TPEX MPSAMBIX; NAapPAJIEIbHOCTD
NpsIMOW M IUIOCKOCTH. YTJIbl C COHANpPAaBICHHBIMU CTOPOHAMH; YroJI MEXIY IHpPSIMbIMU B
npoctpaHcTBe. [lapamienbHOCTh MUIOCKOCTEH: MapajulelibHbIE IUIOCKOCTH; CBOMCTBa
napajuienpHbIX IIockocTeil. Ilpocrteiiiue mpocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpadap, Ky, mapajuieenune/; NocTpOeHHe CEYCHHIA.

[lepneHIUKYNSAPHOCTh MNPSAMOM M IJIOCKOCTH: MEPHEHAMKYJISPHbIE TNpSIMbIE B
IIPOCTPAHCTBE, MpSAMbIE MapalielbHble WU NEPHEHAMKYISPHbIE K IUIOCKOCTH, MpPU3HAK
MEPHNEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSMOM NepHeHIUKYISIPHOU
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEXY NPSAMOW U IUIOCKOCTBIO; IBYTPaHHBIA yroi,
JIMHENHBIN yroJl AByrpaHHoro yria. [lepneHauKysp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH /10
IUIOCKOCTH, PACCTOSHHE OT MPSIMOM /O TUIOCKOCTH, MPOEKIUS (GHUTyphl Ha IUIOCKOCTD.
[lepneHIUKYNSAPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o Tpéx nepneHAUKyYIApax.

MHOrorpaHHUKHU

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHTHl MHOTOIPDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yronpHas mnpusma;
TpaHd U OCHOBAHUs MPU3MBIL; IPsIMasi U HAKJIOHHAs TPU3MBbL; OOKOBAas U MOJTHAsI TOBEPXHOCTh
npusMel. [lapannenenunesn, npsiMOYroJibHBIN Napajuienenunen U ero cBoiicrsa. Ilupamuna:
N-yrojpHas MHUpaMuAa, TpaHU U OCHOBaHME MHpaMUIbI; OOKOBas M IOJHAs MOBEPXHOCTH
NUpaMUJbl; TPABWIbHAs W YyCEUEHHAs MNUpaMUJa. OJIEMEHThl MPU3Mbl M MHPAMUJIBIL.
[IpaBuUnbHBIE MHOTOTPAHHUKH: TOHITHE MPABUJIBHOIO MHOTOTPAaHHUKA; MMPaBUJIbHAS MIPU3Ma
U TpaBuUjIbHAs NMUpaMMJIa; MpaBUIIbHAs TPEYroyibHas MUpaMulia M MPaBWIBHBIM TETpasap;
Kky0. IlpencraBieHre o MpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOAEKa’Ap M HKOCAdIp.
CeueHust IPU3MBI U TIUPAMU/IBI.

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUYKH, MPSIMOMW, MIOCKOCTH.
DneMeHThl CUMMETPHUH B MHpaMuax, napaienenurnenax, paBuIbHbIX MHOTOTpaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. [lmomans
OOKOBOW IMOBEPXHOCTH W IOJHOW IMOBEPXHOCTH MPSIMON MNPU3MBI, IJIOUIA]b OCHOBaHMM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MHpsAMOM mpus3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPaBUJIBHON MUPAMU[IBI, TEOpEMaA O IUIOIMAIN yceu€HHON nupaMuibl. [lonsTue
00 00béme. OOBEM MUpamMUIbI, TPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXIY IUIOLIAIIMHU MTOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TETI.



11 KJIACC

Tena Bpamenus

[unuuapudeckass MOBEPXHOCTh, OOpa3yroIlue MWIMHAPUYECKON MOBEPXHOCTH, OCh
MWINHAPUYECKOM moBepxHOCcTH. LlwmmHzap: ocHoBaHMsT W OOKOBas IOBEPXHOCTb,
o0pa3ymolas 1 0cCh; IJI0aAb OOKOBOW U MOJTHON MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yronine KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHYECKOW MoBepXHOCTU. KOHyc: OCHOBaHHME W BEpIIMHA, 00pa3yromas U OCh; IUIONIA/b
OOKOBOM M TIOJTHOHM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolie U BHICOTa; OCHOBAHHS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paguyc, AMaMeTp; IUIOMIAIb MOBEpXHOCTU cdepbl. Bianmuoe
pacrosioskeHue chepbl U IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; miomaas chepsl.

N300pakeHue Tes BpalleHust Ha MIIOCKOCTH. Pa3BEpTka ummHApa U KOHYyca.

KoM0Ounamu ten BpailieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHas B MHOTOTPAHHUK, WM TEJIO BpallleHUs.

[Tonstne 006 o00BEMe. OcHOBHBIC CBOHCTBa 00BEMOB Teil. Teopema 00 00BEME
MIPSIMOYTOJIBHOTO TIapajuiesenuneaa u cienctsus u3 He€. O0bEM muimHapa, konyca. O0bEM
apa ¥ miomazib cepsl.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLIECHUS MEXAY IUIOMAISIMHU MMOBEPXHOCTEH,
00bEMaMu MTOTOOHBIX TEII.

Ceuenus uunuHApa (MapaUIebHO W TEPICHAMKYJISIPHO OCH), CEUEHHS KOHyca
(mapasuieabHOE OCHOBAHUIO M IPOXO/dIIee Yepe3 BEPIIMHY), CEUSHUS 1apa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha muiockoctd m B mpocTpaHcTBe. CIOXKEHHWE ¥ BBIUMTAHHWE BEKTOPOB.
YMHOKEHHE BeKTOpa Ha 4ncio. PaznoxeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuno mapannenenumnena. Pemenne 3aqad, CBS3aHHBIX C TPUMEHEHUEM MPaBUI IEHCTBUIN
¢ BekTopamu. [IpsiMoyrosipHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreitmue 3amaun B KOOpAUHATAX. YTOJI MEXKIY BekTopamu. CKalsipHOE MPOU3BEICHUE
BEKTOpPOB. BhIuuciieHNe yriioB MeXay MPsMBIMH U TUIOCKOCTSIMH. KoOpIuHAaTHO-BEKTOPHBIHA
METOJ IIPH PELICHUH T'€OMETPUUYECKHUX 3ajiau.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJbTATbBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTpaMMBbl Y4eOHOTO MpenMera «Maremarukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BociMTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3HMIIMKA OOYYaIoMmIErocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WYJICHA POCCHUCKOrO OOIIECTBa, MPEACTABICHUEM O MATeMATHUECKUX
OCHOBaX (PYHKIIMOHHUPOBAHMS PA3NMYHBIX CTPYKTYp, SBJICHHH, MPONEAYP TIPaKIaHCKOTO
obOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COIHMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIIUSIMU U HA3HAUCHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

chOPMUPOBAHHOCTHIO POCCUHUCKON TIpaKJAHCKOW HMACHTUYHOCTH, YBAXKEHUSA K
MpOLLJIOMY U HACTOSILIEMY POCCUHMCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHHUSIM POCCUHMCKHUX MATEMaTUKOB W POCCUMCKONM MAaTeMaTUYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaxX, TEXHOJOTHUSAX, chepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHWEM JIyXOBHBIX LIEHHOCTEH pPOCCHICKOrO0 Hapoaa; cHOPMUPOBAHHOCTHIO
HPaBCTBEHHOIO CO3HAHUA, OTHUYECKOIO TMOBEIAEHHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKH U JESITEIbHOCTHIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa
B ITIOCTPOCHHE YCTONYHUBOTO OYIYIIETO.

IcTeTHYECKOE BOCTIUTAHUE:

ACTETHYECKUM OTHOIIEHWEM K MHPY, BKIIOYAass OCTETHKY MATeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEIICHHWH, pPacCyXICHHH; BOCIPHUUMYHBOCTBHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBI0 YMEHHsI TPUMEHSITh MaTeMaTHYECKHE 3HAHHS B HHTEpecax
310pOBOTO M 0e30IMacHOro o0pasa KW3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe UTaHKe, COATAHCUPOBAHHBIN PEXKHUM 3aHITHIA U OTIIbIXA, peryispHas Gusndeckas
AKTHUBHOCTb ), (buznuecKoro COBEPILIEHCTBOBAHUS, Opyd  3aHATUSAX  CHOPTHUBHO-
03JI0POBUTEIBHOU JIESITEILHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHUEM LIEHHOCTH TPYI0JI00US; HHTEPECOM K Pa3ITuIHBIM
chepam TpoeCCHOHANBHOW  JESITENbHOCTH, CBS3aHHBIM C MaTeMaTHKOM u  eé
MPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccun wu
peann30BbIBaTh COOCTBEHHBIE JKWU3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMYy OOpa3oBaHUI0 M CaMOOOpPa30BaHWIO Ha TMPOTSHKEHUH BCEU KHU3HM;
TFOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PELIEHUU MPAKTUYECKUX 3aa4 MaTeMaTH4YEeCKOM
HAMpaBJIECHHOCTH.

IKO0JIOrHYECKO€E BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJIOTUYECKOW KYJIbTYpPbI, IOHUMAHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHE MPUPOJHOW M COLIMAIBHOM CpEIbl, OCO3HAHUEM
MI00ABHOTO  XapaKTepa dSKOJOTHMYECKHUX TMpoO0JieM; OpHUEHTallMe Ha NpUMEHEHHE



MaTeMaTU4eCcKUX 3HAHWH JUIA peIIeHWs 3agad B OOJIaCTH  OKpY)KAaloIIed Cpemsl,
TUTAHUPOBAHMS IOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX MOCIIEACTBHUI [UISl OKPY’KarOIIEei Cpepl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

chopMHPOBaHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKW M OOLIECTBEHHOW NPAKTHKH, IMOHHUMAaHWEM MaTEMaTHYeCKOM HayKH Kak
cepbl UYeIIOBEYECKOH MESTENbHOCTH, ITANOB € pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS
OUBUIN3aAlIUM, OBJIAACHUCM S3BIKOM MAaTCMaTHUKH H MaTeMaTHUYeCKOMN KyJIBTypOﬁ KakK
CPEICTBOM TIO3HAHHS MUPA; TOTOBHOCTBIO OCYIIECTBISTH MPOSKTHYIO M MCCIIEA0BATEIbCKYIO
IEATeNIHOCTh MHIUBHIyaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeqMeTHble  pe3yibTaThl  OCBOGHHUS  IPOTPaMMBI  Yy4eOHOTO  IpeaMera
«MaremaTiKa» XapaKTEpU3YIOTCSl OBJIAJCHUEM YHUBEPCAIBHBIMU HO3HAEAMETbHBIMU
0eticmeusMY,  YHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OEUCMBUAMU,  YHUBEPCATbHBIMU
DeYNIAMUBHBIMU OCUCTNBUAMU.

1) Vuusepcanvuvie nosnasamenvuwvie Oeiicmeus, obecneuugaiom Gopmuposanue
0a306bIX  KOCHUMUBHBIX — NPOYECCcO8  00yuarowuxcs (0ceoeHue Memooo8 NO3HAHUSA
OKpyJlcalouje2o mupa, npuMeHeHue J02UYecKUx, Uccied08amenbCKux onepayull, yMeHul
pabomamu ¢ ungopmayueii).

Ba3oBble Joruyeckue aeiicrBus:

e BBUBIATL M XapaKTEpU30BaThb CYLIECTBEHHBIE IPU3HAKM MaTEeMaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHUH  MEXIy MOHATUAMHU;  (OpPMyIHpOBAThH
OIpeJieNIeHUs] IOHATHUH; YCTaHaBIMBAaTh CYIECTBEHHbIN MpPU3HAK Kiaccu(uKanuy,
OCHOBAHUs JJIs1 0000ILEHHs ¥ CPaBHEHMsI, KpUTEPUU IPOBOIMMOI0 aHAJIN3a;

® BOCHPHUHHMMATH, (HOPMYIHPOBATh U NMPEOOPA30OBBIBATE CYXKACHUS: YTBEPAUTEIbHBIC
U OTpUIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIATH MaTeMaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEUUS B
(dakTax, NaHHBIX, HAOMIOJEHUSX U YTBEPXKACHMSX; Ipeajaratb KpPUTEPUH JUIsS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUYUI;

e JeNaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VWHJYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUI IO AHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPIKIECHUMN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH PUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBODI;

e BbIOMpaATh croco0 pemieHus yuyeOHOM 3ajaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pemieHus, BBIOMpaTh HaubOoyee MOIXOMAMMM ¢ y4éTOM CaMOCTOSITENHHO
BbI/IEJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBarebckue 1elCTBUA:

® CIOJIB30BATh BONPOCHl KaK HCCIIEIOBATEIbCKMM MHCTPYMEHT IO3HAHMS;
dbopMynupoBaTh  BOMNPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpolieMmy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHpOBaTH TUIIOTE3Y, apryMEHTHPOBATh
CBOIO TO3MIIMI0, MHEHUE;



IIPOBOAUTH CAMOCTOSITEJIBHO CIUIAHMPOBAHHBIN JKCIIEPUMEHT, HCCIENOBAaHUE I10
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObBEeKTa, SBJIEHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SBJICHUSIMHU, IIPOLIECCAMU;
CaMOCTOSITENTbHO ~ (pOopMynUpOBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3yibTaTaM
IPOBEAEHHOIO  HAOJIOAEHUS,  MCCIEJOBAaHUS,  OLEHUBAaTh  JIOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IICHNUH;

IIPOTHO3MPOBATh  BO3MOXKHOE  PAa3BUTHE IIpollecca, a TakKe BBIABUIATh
IIPENIIOJIOKEHNS O €70 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

2)

BBISBJIATH JePUIUTHI HHPOPMAILIMH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOIPOC
U JUIsl peLICHUs 3a/1a4u;
BbIOMpaTh WHGOPMALIMIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAIH3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
MPEACTABICHUS;
CTPYKTYpUpOBaTh HWHGPOPMALIMIO, TPEACTaBIATh €€ B pPa3sNUYHBIX (opmax,
WJUTIOCTPUPOBATH TpaUvecKH;
OLICHUBATh HAJEKHOCTh MHPOpPMAIMU MO CAMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHbIE Oeticmasusl, obecneuusarom

CqupMupOeaHHOCI’I’Zb COUUAJIbHbIX HABbLIKO6 06)/1[61}01/141/{.?6'6’}1.
Oo0urenne:

BOCIPUHUMATh M (POpPMyIHpOBaTh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMS B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb TMOACHEHMS II0 XOJYy pELICHHs 3a/Jadu,
KOMMEHTHPOBATH IMOJYyYEHHBIN PE3yJIbTaT;

B Xoje OOCYXIEHMs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMOH TeMB,
Mpo0JieMbl, pelraeMoil 3ajJaud, BbICKA3bIBaTh WJAEH, HAIEIEHHbIE Ha IOHMCK
peLICHUs; COINOCTaBIATh CBOM CYXKIEHHUS C CYXICHUAMU JPYIrUX YYaCTHUKOB
auanora, OOHapyXHBaTh Pa3iIMuMe U CXOJCTBO MO3UIMHA; B KOPPEKTHOH (opme
(GhopMyIIMpoBaTh pa3HOTrIacHsi, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHHs 3a7a4d, SKCIEPUMEHTa, HCCICI0BaHUsA,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opMarT BHICTYIUIEHHS € Y4€TOM 3aaay
Mpe3eHTalM1 U 0OCOOEHHOCTEH ayIuTOPHUH.

CoTpyannuecTBo:

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIECTBA KOMAHAHON U MHAMBUIYATbHON pabOTHI
IpU peIlIeHUuH Y4YeOHBIX 3a/lau; MPUHUMATh LEIb COBMECTHOH JesTeIbHOCTH,
TUTAHUPOBATh OPTAaHU3AI[MI0 COBMECTHOW paboThI, pacmpenensTh BUABI padoT,
JIOTOBAPUBATHCS, OOCYXKJIaTh MPOIECC W Pe3ynbTaT padOThl, 0000mAaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyxkaeHus, oOMEH MHEHHI,
«MO3TOBBIE HITYPMBI» U UHBIE); BHIOIHATH CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH
CBOU JICHCTBUS C APYTUMH WICHAMH KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIAJa



B O0mHUHA MPOAYKT 1O KpUTEPHUSM, CHOPMYIHUPOBAHHBIM  yYaCTHUKAMU
B3aHlMOJICICTBHA.
3) Vuusepcanvuvie pezynamuenwvle Oeiicmgus, obecneuugaiom  Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranmszaums:

® COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3a/1a4H, BEIOMPATH CIIOCO0 PEIICHMUS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPHAHTHI PEUICHUM ¢ y4€TOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH I[O3HABATEIBHON pPEQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI W MBICIUTENbHBIX IPOIECCOB, UX PE3YNIbTATOB; BIANAETh CIOcoOaMu
CaMOTPOBEPKH, CAMOKOHTPOJISI TPOIEcca U pe3ybTara PEeIICHUs] MaTeMaTHYECKOM
3a/1a4u;

® I[peABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU pEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, TAHHBIX,
HaWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

® OIICHMBATh COOTBETCTBUE pE3yJIbTaTa LETU U YCIOBUSM, OOBSICHATH MPUUUHBI
JOCTUKEHUSI UM HEJOCTIIKEHUS! Pe3yNbTaTOB JIEATEIbHOCTH, HAXOIUTh OMIHOKY,
JaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBath NOHATHAMU: TOUKA, MpsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CJIEACTBHA M3 HHUX I[P PELIEHUU
reOMETPHUECKUX 3a]1au.

OnepupoBaTh MOHATHSAMH: MapaIEIbHOCTh M TMEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTs B3auMHOE PacHoOI0kKEHHUE IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMHU: JBYTPAHHBIA yroll, TPaHW IBYTPAHHOTO yria, pedpo
JBYTPAHHOTO yIJIa; JUHEHHBIN yroJl IBYIpaHHOTO yIiia; TpajycHas Mepa ABYTPAHHOIO yIiia.

OmnepupoBaTh MOHATHSIMHA: MHOTOTPAHHHUK, BBITYKIIBIA M HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TIPABUIBHBI MHOTOTPAHHHK.

Pacrio3naBaTh ~ OCHOBHBIE  BHUABl ~ MHOTOTPAaHHHKOB  (MHpamMuia;  MpU3MA,
MPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccudumupoBath MHOTOTpaHHUKH, BBIOWpasi OCHOBAaHUSA IS KJacCU(UKAIIUN
(BBIMTYKJIbIE YW HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIE MHOTOTPAHHHKH; TMPSMBIE U
HAKJIOHHBIE MIPU3MBI, TApaIIeIICITUTIC b ).

OnepupoBaTh MOHATUSAMH: CEKYIas MIIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBACHATH PUHITUTIBI TIOCTPOCHUS CEYCHHM, UCTIOIB3YS METO/I CIIE/IOB.

Crpouth ced4eHHMsI MHOTOTPAHHHMKOB METOAOM CJIENIOB, BBINOJHATH (BBIHOCHBIE)
IUTOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxXOXXIEHHE T'€OMETPUYECKHUX BEIUYMH 10 oOpa3uam WU
aIropuT™MaM, MPUMEHsSI M3BECTHbIE AHAIUTUYECKHE METONbl NMPHU PEHICHUH CTaHAapTHBIX



MaTeMaTHYeCKUX 3a/a4 Ha BBIYUCIICHHE PACCTOSHUN MEXIy IBYMs TOYKAMH, OT TOYKH IO
PSIMOM, OT TOYKH JI0 TFIOCKOCTH, MEX/TY CKPEIIMBAIOIIUMKCS TPSIMBIMH.

Pemate 3aa4d Ha HaxO0XICHUC TCOMCTPUYCCKUX BCIWYHUH 110 06pa3uaM HJIn
aJIropuTMam, NpUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUC MCTOAbLI IMPHU PCHICHUHU CTAHIAPTHBIX
MaTeMaTHYeCKUX 3a/lad Ha BBIYMCICHHE YIJIOB MEXKIY CKPCUIMBAIOIIMMUCS TPSMBIMH,
MEKIY MPSIMOM U TJIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Berancnsate 00bEMBI U MIJIOMAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma, MUPaMHUIa)
C MNPHUMCHCHUCM q)OpMy.H, BBIUUCIIATH COOTHOHICHUSA MCKAY ILIOIIAaAIMU HOBerHOCTeﬁ,
00bEMaMH 1MOT00HBIX MHOTOTPaHHHUKOB.

OmnepupoBaTh MOHATUSIMU: CHMMETPUS B IMPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CHMMETPHUH; LICHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPHI.

N3Bnekarts, peoOpa3oBHIBATH 31 WHTEPIPETUPOBATH uHdOopMaIuio 0
MPOCTPAHCTBEHHBIX TEOMETPHUCCKHUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumeHsaTh TeoMeTpuueckue GaKThl ISl PEHICHHS CTEPEOMETPUYCCKHX —3ajad,
[IPE/IIOJIararoIuX HECKOIBKO IIIaroB PEIICHHUs, €CIIM YCIIOBHS MPUMEHCHHS 3a[aHbl B SIBHOU
dopme.

[TpuMeHsATh IPOCTEHIIIIEe TPOrPAMMHBIE CPEICTBA U IEKTPOHHO-KOMMYHHUKAITUOHHBIC
CHCTEMbI [IPU PEIICHUN CTEPEOMETPHUCCKHX 3a/1au.

[IpuBoguTE IpUMEPB MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsATh TOyYCHHBIC 3HAHMS HAa TIPAKTUKE: aHAIM3UPOBATH PEAIbHBIC CUTYAllUU U
NPUMEHSTh HM3YYCHHBIC TIOHATUS B MpoIlecce TIOMCKAa PEHICHUS MaTeMaTHYeCKU
chopMyTUpPOBaHHON MPOOJIEMBI, MOJICIUPOBATh peabHbIC CUTYAIlUU Ha S3BIKE TEOMETPUH,
HCCIIEI0BATh TIOCTPOCHHBIE MOJICIIH C HCIIOJB30BAHUEM T€OMETPHUCCKUX MOHSATHH U TEOPEM,
ammapara anreOpbl; peliaTh TMPAKTHYECKUE 3aJayd, CBSI3aHHBIE C HAXOXKICHHEM
TCOMETPHYUCCKUX BEITMUHUH.

11 KJIACC

OnepupoBaTh  MOHATHSAMH:  IIMIMHAPUYECKAss  TOBEPXHOCTh,  OOpasyrolue
HWIMHIPUYECKON TOBEPXHOCTH; IIWIMHIP, KOHUYECKas MOBEPXHOCTh, O0Opasyrollue
KOHHMYECKOM MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTh.

PacmoznaBate Tena Bpamenust (MWIWHIP, KOHYC, cdepa u map).

OOBACHATDH CITOCOOBI TOMYYEHUS TEJl BPaIllCHUSI.

KrnaccuduiupoBars B3aMMHOE pactofioskeHue chephl U MITOCKOCTH.

OHepI/IpOBaTI) IIOHATUAMMU. HI&pOBOﬁ CEIMCHT, OCHOBAHUEC CEIMCHTA, BbICOTA CCIMCHTA,
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOI0O CII0S, BHICOTA MIAPOBOT0 CIIOS; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TIIOIIATN TOBEPXHOCTEH TEIN BpAIleHHs], TEOMETPUYECKUX TET C
MpUMEeHEHHEeM (HOPMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B cpepy U OMUCAHHBIA OKOJIO
cdepsrl; cepa, BnUCaHHAsT B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHS.

BBIYHCISATE COOTHOMICHHUST MEXKY TIOMAASIMH MTOBEPXHOCTEH U 00bEMaMU TOJOOHBIX
TeJ.

N306paxaTth m3ydyaeMble (GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.



BBImonHsTE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (GUTYD:
BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPALICHUSI.

W3BnekaTb,  MHTEPIPETHPOBATH W MpeoOpa3oBbIBaTh  HMHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPECTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

OmnepupoBaTh HOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBImOnHATE AEHCTBHS CIIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB WM YMHOXCHUS
BEKTOpa HA YHUCIO0, OOBACHATH, KAKUMU CBOWCTBAMH OHM O0JIaatoT.

[TpuMeHsATH paBUIIO ApaICIICIUIIE A,

OmnepupoBaTh NOHATHAMH: JEKapTOBBl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPaMH, CKaJSIPHOE
MIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB W TIPOHM3BEACHHUE BEKTOpa Ha YHCIO, Yrol MEXIy
BEKTOPaMH, CKaJSIpHOE MPOHM3BEICHUE, PACKIIAAbIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

[TpumensTs Teomerpuyeckue (ATl s PEUICHUs CTEPEOMETPUYECKHX 3ajad,
IPEAIOJIararoIuX HECKOJIbKO IIaroB PeIICHHs, eClIM YCIOBUS IPUMEHEHHS 33/1aHbl B SIBHOM
dhopwme.

Pemrate mpocreiimme reoMeTpuuecKkde 3aJadd  HAa NPHUMEHEHHE BEKTOpPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amaun Ha J10Ka3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUMH M HaXOXXICHHE
TeOMETPHUYECKUX BEJIUYMH MO 0o0paslaM WIM aIropuTMaMm, MPUMEHsSI U3BECTHBIE METO[IbI
MIPH PEUICHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/1a4.

[TpumMeHsTh IpOCTEHIIIE TPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIC
CHCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3ajiau.

[IpuBoAUTH mpUMeEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUPOJE U JKU3HHU,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHUHU B HICKYCCTBE.

[TpuMeHsTh OTyYeHHBIC 3HAHHUS Ha TPAKTUKE: aHAIN3UPOBATH PealbHbIE CUTYAIH U
OPUMEHATh M3Y4YEHHBIE TIOHATUS B IMpoIecce IOMCKAa pEUIeHHUs MaTeMaTHYeCKU
c(OpMyIHPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pealibHbIE CUTYAIMH Ha S3bIKE T'€OMETPHH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIH C MCITOJb30BAaHUEM T€OMETPHUYECKUX TTOHATHIA U TEOPEM,
ammapara anreOpbl; pelmaTh TMPaKTHYECKWE 3a/aud, CBSI3aHHBIE C HAXOXICHHUEM
Te€OMETPHUECKUX BEITHYHUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. bubnnorexa [HOK
2 . 12 1
[MapayienbHOCTh MPSIMBIX M TUIOCKOCTEH https://m.edso0.ru/1c209e37
3 IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnnoreka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6 OK
4 VYrisl MeXay NPSMBIMU U IUIOCKOCTSIMHU 10 1 h:tIpSJ.I:I;I/OrTT.GeI;Z(IJ_f).I’U 11620937
bu6mmorexa [IOK
) M 11 1
HOTOTPAHHIIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 & 9 1
OOLEMBI MHOTOIPAHIHKOD https://m.edsoo.ru/1c209e37
[ToBTOpEHME: ceueHus, pacCTOSIHUA U bubnnoreka [JOK
7 4 1
YIJIBI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME
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11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM (mudpossbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 T 12
c/1a BpATieHiA https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
2 O0Bé 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
BekTopsl n KOOpIMHATHI B bubnnoreka [JOK
3 10 1
IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IEHNE, 7 1 bubmuoreka [JOK
cucTeMaTu3anus 3HaHUi https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOT'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KounyecTBo 4yacoB JIeKTPOHHBbIE HU(POBHIE
o/ Tema ypoka Beero KouTpoabHubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypcel
OCHOBHBIE IIOHATHUS CTEPEOMETPUHU: TOUKA, ITPsIMas,
IUIOCKOCTB, MPOCTPaHCTBO. [IpaBuiia usobpaxenus
1 Ha pI/IcyHKaXZpI/ISnga)KeHI/Iﬂ lfHOCKOCTeﬁ, ’ 1 Bubmmorexa IOK
https://m.edsoo.ru/aecc77cd
[apauIeIbHBIX IPSIMbIX (OTPE3KOB), CEPEIUHbI
oTpe3Ka
5 [TonsATHS: nEepecekarolecs MI0CKOCTH, 1 bubnuorexa [IOK
HepECEKArOIIHUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [TonsTHs: nepecekarouuecs MIOCKOCTH, 1 bubmmnoreka HOK
niepeceKaromuecs npsmasi v II0CKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOIPAaHHUKOB Ha pII)/ICYHKaX, Ha HpOGII)(HI/IOHHBIX 1 bubmmorexa LIOK
https://m.edso0.ru/a63959ed
YepTexax
5 HauanbHble cBeieHus 0 Ky0e v mupaMuze, ux 1 bubmuoteka [IOK
pa3BépTkH U Mosenu. CedeHus] MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanpHble cBeieHNs 0 KyOe 1 mupamujie, ux bu6muoreka [JOK
6 . 1
pa3BEPTKU U MozeH. CedeHrss MHOTOIpaHHUKOB https://m.edsoo.ru/3d8ffd32
[TousiTHE 00 AKCHOMATHYECKOM MTOCTPOCHHUH
7 CTEPEOMETPUH: AaKCHOMBI CTepeOMeTI};)I/II/I " 1 bubmorexa LIOK
https://m.edsoo.ru/Occ5c4fe
CIICZICTBUS U3 HUX
8 [Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSHUH 1 bubmuoteka [IOK
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CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

https://m.edso0.ru/239c8ch4

9 CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPUU U bubmmorexa LIOK
https://m.edso0.ru/65c6b106
CJIICACTBHUA U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
10 CTEpEOMETPHUU: AKCHOMBI CTepGOMeTII))I/II/I u bubamorexa LIOK
https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
BsanmHoe pacmnonokenne npsIMbIX B IIPOCTPAHCTBE:
11 HGpGCCKaIOIfIII/IGCﬂ Hapannen]iHHe u e brbmmorexa LIOK
’ https://m.edsoo.ru/1a2520f6
CKPEIIMBAIOIINECS IPSIMbIE
ITapammenbHOCTD IPSIMBIX H INIOCKOCTEH B
12 Hp§CTpaHCTBe: napl;meanHe HpSIMBIE B Bubmmorexa IOK
. https://m.edsoo.ru/93ad36b3
[IPOCTPAHCTBE; NAPALIETBHOCTD TPEX MPAMBIX
[TapannensHOCTh NPSAMBIX U IIOCKOCTEH B
13 Hp(I))CTpaHCTBeI Hapr;ﬂﬂeHBHOCTB PSIMOi 1 Bubmmorexa IOK
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTibl ¢ COHaNpaBlIeHHBIMU CTOPOHAMHU Bubmmorexa IOK
https://m.edsoo.ru/9f4071b9
15 Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/fe733862
16 VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEN: IMapajulelIbHbIE bubmuortexa [IOK
IUIOCKOCTU https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieIbHBIX TIOCKOCTEH bu6muoreka [JOK
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https://m.edso0.ru/e504d656

19 [Ipocreiimue mpocTpaHCTBEHHBIC (DUTYPHI Ha bubmuorexa [JOK
IUIOCKOCTH: TETPAdAP, KyO, mapajie/IenuIie https://m.edsoo.ru/4a28dc02
20 [Toctpoenue ceuenuit Bubmmorexa IOK
https://m.edsoo.ru/1d434d0f
21 [locTpoenue ceuenumii Bubmmorexa HOK
https://m.edsoo.ru/ec26fe5d
Kontponbnas pabota no teme "lIpsmMbie u
22 HJ'IOCII(DOCTI/I B HI;))OCTpaHCTBe. HapaIJ)menLHOCTL bubamorexa LIOK
o https://m.edsoo.ru/9a0a9e56
MPSIMBIX | IIJIOCKOCTEH
23 [IeprieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH: Bu6mmoteka [JOK
HEePIECHINKYIISPHBIC MPSIMbIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
[IpsimMble napaenbHble U MEPIEHIUKYISIPHBIE K Bbu6mmoteka [IOK
24
TJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K bubmuoteka [IOK
IJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U bubnmnoreka HOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U bubmmnoreka HOK
TJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 IpsIMOM NEPIIEHAUKYIAPHOU INIOCKOCTH Bubmmorexa IOK
https://m.eds00.ru/635c5087
29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/bd3745f8
. . bubnuotexa [JOK
30 Teopema o0 TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH

https://m.edsoo.ru/7d18834b
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[lepnieHIuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

bubnunoreka LIOK

31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 httos://m.edso0.ru/33c477d3
IIJIOCKOCTH
[lepieHIUKYIIAp 1 HAKIIOHHBIE: PACCTOSIHUE OT
32 TO‘fKI/I J:[Ho HJZOCI](;)OCTI/I paCCTOSIHIfe OT IPSIMOM 110 Bubmmorexa IOK
’ https://m.edsoo.ru/66fefadd
IIJIOCKOCTH
[leprieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
33 TO‘fKI/I z[i[) n;,ocfocm paCCTO}IHIfe OT IIPSMOH 110 Bubmmorexa IOK
’ https://m.edsoo.ru/a5b7b8e3
IUIOCKOCTH
[IepnieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT
34 TO‘fKI/I z[i[) n;ocfocm paCCTo;IHIfe OT IIPSMOH 110 Bubmmorexa IOK
’ https://m.edsoo.ru/dbee22bc
IUIOCKOCTH
35 VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U Bbu6mmoteka [JOK
TIIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO bubmuoteka [IOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil ABYTPAaHHOTO bubmuoteka [IOK
yria https://m.edsoo.ru/c7c777ed
38 [lepneHIMKyYISIPHOCTD MJIOCKOCTEN: IPU3HAK bubnmnoreka HOK
HEePICHIMKYIISIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubmuorexa [IOK
HEePICHIMKYIIIPHOCTH JIBYX TIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [IeprieHIUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK bubmuortexa [IOK
MEPIEeHIUKYISIPHOCTH ABYX MIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHeHANKYIApax bubamoreta LIOK

https://m.edsoo.ru/e4972cdc
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bubnunoreka LIOK

42 Teopenma 0 TpEX nepret Ky Iipax https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepHEHANKYIIApax bubamorexa LIOK
https://m.edso0.ru/9f246736
KonTtponbHas pabora mo Temam
44 "Hepll':eHI[I/IKy.]Ip}IpHOCTI) IPAMBIX U IJIOCKOCTEN" 1 Bubmorexa [IOK
https://m.edsoo.ru/5b971ef3
"VT1Ibl MEXAY NPSAMBIMU U TUIOCKOCTAMM"
[lonsATHE MHOTOTPaHHNKA, OCHOBHBIE JIEMEHTHI
45 MHOTOTPaHHUKA Il)?»bIHyKJII)IC Y HEBBINYKJIbIE brbmmorexa LIOK
’ . https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa MHOTOIpaHHHUKA
[Ipu3ma: N-yrompHas mpu3Ma; rpaHd ¥ OCHOBAHHS
46 HIII))I/ISMI)I' np};[rMaﬂ U HaKI.?IOHHaSI EpmMm' OokoBas 1 Bubmmorexa IOK
’ ’ https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBI
47 [Tapamnenenunesn, NpsMOYTOIbHBIN bubmuoteka [IOK
napajIeNIeIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamuaa: N-yrompHasi mupaMua, TpaHA U
48 OCHOBaHME IHPaMHJIbl; OOKOBas M MOJIHAS bubmuoteka [IOK
NOBEPXHOCTh TIMPAMU/IbI; IPABUIIbHAS U YCeUEHHAS https://m.edsoo.ru/fb1cdOab
nupammia
[IpaBuIbHBIE MHOTOTPAHHUKHU: TIOHSTHE
49 IIPaBUJIILHOTO MHOTOI'PAHHUKA; IPABUIIbHAS IPU3Ma bu6muoreka [JOK
U TpaBWJIbHAS MUPaMU/IA; IPaBUIIbHAS TPEYTOJIbHAS https://m.edso0.ru/074c8865
nUpamMu/Ia ¥ NpaBUWIBHBINA TETpadp; KyO
50 IIpencraBienye 0 NpaBUIbHBIX MHOIOTPAaHHUKAX: bu6muoreka [JOK
OKTad/Ip, TOAEKadAP U UKOCAIIP. https://m.edsoo.ru/a0fdd5bf
51 CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS bubmuoteka [IOK
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OTHOCHUTEJIbHO TOYKH, MPSAMOM, INIOCKOCTH.
DJIEMEHTBI CHAMMETPHUH B TUpamMuax,
napasuiesienuIie1ax, IpaBUIbHbIX MHOTOIPAHHUKAX

https://m.edso0.ru/b9e777d9

Brruncnenue 37eMEHTOB MHOTOTPaHHHUKOB: pEOpa,

bu6numoreka [IOK

52 JIMaroHaJH, yIiibl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MMOBEPXHOCTHU MPSAMOM MPU3MBI, IJIOIIA b bubnuoreka [{OK
OCHOBAHHMI, TeOpeMa 0 OOKOBOI MMOBEPXHOCTH https://m.edso0.ru/37d84157
NPSIMOM MPU3MBI
o | o St s oo
OOKOBOI OBEPXHOCTH YCEUEHHOMN MUPaMUIbI https://m.eds00.11/5603¢30b
55 KonTtponpHas padora no Teme "MHOrorpaHHUKH" Bubmmorexa HOK
https://m.edsoo.ru/a95f5c04
, bubnuoreka [{OK
% Howsmite 06 0bbEue https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMuIbI bubmroreia LIOK
https://m.edso0.ru/235171b3
N bubmmoteka IIOK
58 OObEM mHpani bl https://m.edscL:c;).ru/f47dfefd
59 O0BEM TUpaMHUTBI bubmorexa HOK
https://m.edso0.ru/79¢10312
60 O0BEM TUpaMHUTBI bubmorexa LIOK
https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubnmorexa LOK

https://m.edso0.ru/79853608
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bubnunoreka LIOK

62 OObEM mpi3MbI 1 https://m.edso0.ru/1e053890
. bu6nmoreka [IOK

63 OObEM IpH3Mb 1 https://m.edso0.ru/482d3f51

64 KonTtponsnast padora no teme "O0bEMBI 1 Bu6muoteka [JOK
MHOTOIPaHHHKOB" https://m.edso0.ru/28a6573c

65 [ToBTOpEeHUE, 0600IIEHNE CHCTeMAaTHU3AIIS 3HAHH. 1 bubnunoreka LIOK
[MocTpoenue ceueHnii B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHue, 0000IIEHNE CUCTEMATU3AIUS 3HAHUH.

Berunicienue paccTosHUIA: MEXY JBYMS TOUKAMH, bubnuoreka [IOK

66 . 1
OT TOYKH JIO MIPSIMOM, OT TOYKH JIO IJIOCKOCTH, https://m.edsoo.ru/f7792ba9
MEXY CKPEUTHBAIOIIUMUCS MPSIMBIMH

67 HToroBast KOHTpOJIbHAsA paboTa 1 Bubmmorexa IOK

https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUM.

68 Brruncnenue yrioB: MeXay CKpEIIMBAOIIUMHUCS 1 bubmmnoreka HOK
IPSMBIMH, MEXTy IPSIMOU M IUIOCKOCTBIO, https://m.edsoo.ru/56765e8b
JIBYTPaHHBIX YIJIOB, YIJIOB MEXY MJIOCKOCTSAMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KUIIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne
o/ Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
padoThI padoThI pecypchl
1 Cdepa u map: eHTp, paanyc, JuameTp; 1 bubmuorexa [JOK
IUIOIAb IOBEPXHOCTH CHEPHI https://m.edsoo.ru/0341bc2b
e I
pe; THIotat https://m.edsoo.ru/bed12a43
cepsl
3 N3o6paxenue chepsl, mrapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
| e e o |
H AP . p ’ https://m.edsoo.ru/6054b8c1
IWJIMHIPUYECKON TTOBEPXHOCTH
: o ,
| e b o |
p yvfom ’ ta https://m.edso00.ru/188f6216
MOJTHON TTOBEPXHOCTH
N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pa3Béprka unnunapa. CeueHus MUWIMHIPA bubnmnoreka HOK
6 . 1
(MITOCKOCTHIO, TAPAJUIETBHON HITH https://m.edsoo.ru/016e25eb
MEPIEeHIUKYISIPHON OCH IIMIUHPA)
K , 00
7 ommttcoxoftnonepxtocTi, ot nepum 1 biGiorera LIOK
y P ’ P https://m.edsoo.ru/c94ba09b
KOHHYECKOW TOBEPXHOCTH
8 Konyc: ocHOBaHue U BepiInHa, 00pa3yromias u 1 bubmuorexa [IOK
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OChb; MJIOIIAAb OOKOBOI! U MOJIHON TOBEPXHOCTH

YceuéHHBIN KOHYC: 00pa3yrolue 1 BHICOTA;

https://m.edso0.ru/897dd3b2
bu6nmmoreka [IOK

o OCHOBaHHUs U OOKOBast TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N300paxkeHne KOHyca Ha MI0CKOCTH. Pa3BépTka
konyca. CeueHusi KoHyca (MIOCKOCTHIO, bubmmoreka [JOK
10 .
napajuIeIbHOM OCHOBAHHMIO, U IIOCKOCTBIO, https://m.edsoo.ru/Obdelbe8
MIPOXOIAIICH Yepe3 BEPIINHY)
11 KoMOuHamwmst Ten BpanieHusl © MHOTOTPaHHUKOB bubmorexa HOK
https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMMCaHHBIA 0KOJI0 cephl;
12 cdepa BI:H/ICB.HHa?I B MHOTOTPaHHUK H?;HPB TEJ0 Bubmmorexa IOK
’ https://m.edso0.ru/0b136158
BpAaIICHUS
13 [Tonstre 06 06bEMe. OCHOBHBIE CBOWCTBA bubnuoreka [{OK
00BEMOB Ten https://m.edsoo.ru/26a03fb7
N bubmuorexa [IOK
14 OObEM LmmHHzIpa, KORyca https://m.edso00.ru/5513d87b
N bubmuoreka [IOK
15 OObEM wmapa  IIOMALL CHEpEL https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 CO§THOH_ICHI/I$I Mexcz[py HJ'IpOIJ_IaI[ﬂMI/I bubmioreia LIOK
N i https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
17 KonTponbnas pabora no remam "Tena bu6muoreka [JOK
Bpamenus" u "O6beMbl Ten" https://m.edsoo0.ru/4a33a8ab
18 BekTop Ha IMJI0CKOCTH M B MPOCTPAHCTBE bubmmorexa LIOK
https://m.edsoo.ru/5caefclb
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB bubmuorexa [IOK
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

https://m.edso0.ru/23f4f089
bu6nmmoreka [IOK

20 v
MEOCHILS BEKTOpd Ha HE0 https://m.edsoo.ru/dee379eb
P N
2 nexounasapuan cropav. Mpaszo buomiorex L1OK
P pant. b https://m.edsoo.ru/a28fd74e
napajuiesienuneaa
Pemenue 3agay, cBS3aHHBIX C IPUMEHEHUEM bubnunoreka LIOK
22 . .
MpaBUII ICHCTBUI C BEKTOpaMH https://m.edso0.ru/5a827900
KoopanHatHO-BEKTOPHBIN METOI ITPU PEIICHUU bubnnorexa [JOK
23
reOMETPHUYECKUX 3aa4 https://m.edsoo.ru/d3alfe30
IT
24 npoctpascrae. Koopars nerop. Bmorers LIOK
poctpal ' PA pa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1a4n B KOOpAUHATAX
VYron mexay Bekropamu. CkanspHoe bubmmnoreka HOK
25
MPOM3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncrienue yrioB MEX1y IPSIMBIMUA U bubmuoreka [IOK
TUTOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KontponbHas pabota no teme "Bekropsl u bubmuorexa [IOK
KOOPAMHATHI B IPOCTPAHCTBE" https://m.edsoo.ru/77c22fc5
e SHC;BToPegze,O 0606€H1(§HI/I€ u cg:TeMan;au:s[ BuGnmorexa LIOK
HaHui. OcHOBHBIC (DUTYPBI, (HAKTHI, T MBI
P P https://m.edso0.ru/1780ba5d
Kypca TUTaHUMETPHH
IT , 0000
29 s, Ocronsae prypis, e, copevs biGiorera LIOK
' M > 0P https://m.edsoo.ru/078cd184
Kypca TUTaHUMETPHH
30 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS bubnunorexa LIOK



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

3HaHUH. 3aa4M IAHUMETPUU U METO/BI UX
perieHus

HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

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

bu6nmoreka [IOK

31 3HaHWi. 3aa4d NIAHUMETPHH U METOJIBI UX 1 https://m.edsoo.ru/4dffda97
pelieHus
IToBTOpeHue, 0000IIEHNE U CHCTEMATH3AIIHS
32 3HaHHiII). OCH’OBHBIem(l)I/IprLI bakTbI TeO[I)leMBI 1 bubmrorexa LIOK
’ ’ https://m.edsoo.ru/74b2ad91
Kypca CTepeoOMETPHH
33 HToroBast KOHTpOJIbHAS paboTa 1 Bubmmorexa HOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS 1 bubnunoreka LIOK
3HAHUH https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHalu3a, reomerpus. ['eometpus, 10-
11 ximaccel/ Atanacsn JI.C., byry3os B.®., Kagomiies C.b. u np., AKunoHepHoe 00111ecTBO

«H3I[aTeJ'IBCTBO «HpOCBeH_[eHI/IC»

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL
Matemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOI 0 aHanu3a, reometpus. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., byry3os B.®., Kagomies C.b. u ap., AKImoHepHoe 00IIecTBO

«M3parenscTBO «lIpocBemenune»

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka [IOK

https://uchi.ru

https://resh.edu.ru



