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Pabouas nporpamma yueOHoro Kypca «I'eomeTpus» yriayOieHHbI YpOBEHb, HA YPOBHE CPETHETO
obmrero oOpa3oBaHMs COCTaBJIeHa HA OCHOBE TpeOoBaHUM K pesyabTaTtaM ocBoeHuss POIT COO,
npezacrasiaeHHbIx B PI'OC COO, a takxke paboueit nmporpammsl BocriuTanus Jlumes Ne6.
OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O KYPCA «"EOMETPUA
(YIIYBJEHHBINA YPOBEHD)»

['eomeTpus siBisieTcs OJHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeIHET0 00111ero 00pa3oBaHus,
TaKk Kak 00ecrneuyMBaeT BO3MOXHOCTb HW3y4Y€HHsS JUCHUIUIMH  €CTECTBEHHO-HAYYHOM
HANpPaBJIEHHOCTH W TPEJAMETOB T'yMaHUTapHOTrO HUKJIAa. [IOCKOJIBKY JIOrMYecKoe MBIIUIEHHE,
dopmupyeMoe TpH M3YYEHHH OOYYAlOIIMMHUCS TOHATHWHBIX OCHOB TI'€OMETPUH, IpHU
JI0KAa3aTeNIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEP)KICHUM MpH pelieHuu
FEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIABUIaTh W ONPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS. NIPU PEIIEHUHU 3a7]ad €CTECTBEHHO-HAyYHOrO IMKJIA, B YaCTHOCTH (PU3MUECKHX
3a1a4.

Ilens ocBoeHust mporpammsl yueOHOro kypca «['eomerpusi» Ha yriyOlE€HHOM YpPOBHE —
pasBUTHE WHAMBHUIYAJbHBIX CIIOCOOHOCTEH OOyyaromMXCsl TpPU H3yUYEeHHUH TE€OMETPUH, Kak
cocTaBlsifollell mpeameTHoM oOnactu «Marematnka W uH(pOpMaTuka» uepe3 oOecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosiee IIyOOKHX T€OMETPUUYECKUX 3HAHUU U
JNeNCTBUM, crenu(UUHbIX T€OMETPUH, U HEOOXOTUMBIX JUIsl YCIEUIHOrO MPO(EeCCHOHATBHOIO
00pa30BaHMsl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IproputeTHBIMH 33/1a4aMH Kypca T€OMETPUH Ha YIIIyOJIEHHOM YPOBHE, PACILIUPSIIOIIMMU U
YCUIIMBAIOIMMH Kypc 0a30BOT0O YPOBHS, SIBIISIOTCS:

paciipeHue IpeCTaBIeHHs 0 TeOMETPUN KaK YaCTH MUPOBOU KyJIbTypbl U (OPMUPOBAHHE
OCO3HAaHHUs B3aMMOCBS3M F€OMETPUH C OKPY’KAIOLUM MUPOM;

(dbopMHpOBaHUE TPEICTABIECHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIInX
MaTEMaTHYECKUX MOJIEIIAX, TO3BOJISIOLINX ONUCHIBATh U N3y4aTh Pa3HbIE SIBJICHUS OKPYKAIOILErO
MUpa, 3HaHUE MOHATUIHHOTO anmnapara no pasaeny «CrepeomeTpus» ydeOHOTo Kypca reOMEeTpHUH;

(dbopMHUpOBaHHE YMEHHS BJIaIeTh OCHOBHBIMM MOHATUSMH O MIPOCTPAHCTBEHHBIX (QUTYpax U
UX OCHOBHBIMHU CBOWCTBaMH, 3HaHUE TeopeM, (OpMyJl M YMEHHE HUX IPUMEHSITh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI PEeIICHUS 3a/1a4;

dbopMHpOoBaHHE YMEHHUS DACIO3HAaBAaTh HA YepTeXkaxX, MOJAENSAX U B PEAIbHOM MHUpE
MHOTOTPaHHMKH U Te€Jla BPALIeHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

¢dbopMupoBaHue MOHUMaHUS BO3MOYKHOCTH aKCHOMaTHYECKOT 0 MOCTPOCHUS
MaTeMaTHYeCKUX TeopHuil, (HopMuUpOBaHHE MOHUMAHUS POJU AKCHOMATHKH IPH TPOBEJICHUU
pacCyXJIeHHH;

dbopmMHUpoBaHHE YMEHHUS BIAJETh METOJAaMH JIOKa3aTEeJIbCTB M aJTOPUTMOB pPELICHMS,
YMEHHUSI HX TMPUMEHATh, MPOBOAUTH JIOKAa3aTeJIbHbIE PACCYKJIEHUS B XOJAE pelIeHus
CTEpEOMETPUYECKUX 3aJa4 M 3aJad C [PAKTUYECKHM cojepkaHueM, (OpMHUpOBaHHE
NpPEJCTaBICHUsT O HEOOXOJUMOCTH JIOKa3aTeIbCTB MpPU OOOCHOBAHUM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATUKHU B IPOBEIEHUM JIEAYKTUBHBIX PacCyKICHUI;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
o0yyaromuxcs, MO3HABATEIbHOM AKTUBHOCTH, HCCIEIOBATENbCKUX YMEHUH, KPUTHYHOCTU
MBIIUIEHHS, UHTEpeca K M3YYEHUIO T€OMETPHUH;

¢dbopmupoBaHue (DYHKIMOHAIBHOW TI'PAaMOTHOCTH, PpEJIEBAHTHOM TI'EOMETpUHU: YMEHHUs
pacro3HaBaTh NPOSBICHUSA TEOMETPUUECKUX TOHATHH, 00BEKTOB 1 3aKOHOMEPHOCTEH B peaibHbIX
KM3HEHHBIX CHUTyallUAX M TP U3YyYEHUM JPYTUX Y4eOHBIX IPEAMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJIbHBbIX CHUTYallUW, HCCIECIO0BAHUS
HOCTPOEHHBIX MOJIeNel, UHTepIpeTallui MOTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZIEP>KATEIbHBIMU JIMHUAMH yueOHOro Kypca «['eomerpusi» B 10—11 xmaccax
ABIsOTCS: «lIpsiMBle M MIIOCKOCTH B IPOCTpPaHCTBE», «MHOrorpaHHukn», «Temna BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO TpebGoBaHHE «YMETh ONEPUPOBATH TMOHATHIMUY,
peNeBaHTHBIMU T€OMETPUN Ha yriyOnéHHOM ypoBHe oOyuenus B 10—11 kiaccax, OTHOCHTCS KO



BCEM COJEpXKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMUECKHX YMEHHH
pacrnpezensercs He TOJIbKO MO COJepKaTeNIbHbIM JIMHUSM, HO U 10 rojiaM ooyuenus. Coneprkanue
00pa3oBaHMsl, COOTBETCTBYIOIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHuss DenepanbHoi paboueit
IIPOrpaMMBbl, pacipeieIEHHBIM 10 ToJjaM 00y4eHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IIPUHIUIHAIBHBIM BOIPOCaM O0ydJaroluecs: o0paniaguch HEOJHOKPATHO. DTO
MO3BOJSIET ~ OPraHW30BaTh  OBJIAZICHWE T'COMETPUYECKUMH  TMOHATHUSMH W HaBBIKAMHU
MOCJIEI0BATEIbHO M MOCTYNATENbHO, C COOJIOACHUEM NPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIE
3HaHUS BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTaBICHUN 00yYaronuXcs, pacupsis
U yrayOounss e€, o0pa3ys NpouHble MHOXKECTBEHHbBIE CBSI3U.

[lepexon k M3y4eHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycnoBus uid  auddepeHunanun  oO0ydeHus, IMOCTPOSHHUS WHIMBHLYaJbHBIX
oOpa3oBaTeNbHBIX  Mporpamm,  oOecrnedyuTbh  yriIyOJ€HHOE  W3y4eHHE  T'€OMEeTpUu
KaK cocTaBJisfonIeil yuedHoro npeamera «MaremaTukay;

MOJIFOTOBUTH OOYYAIOUIMXCS K MPOJOKEHUIO M3YyYeHHUS MaTeMaTUKH C y4€TOM BbIOOpa
Oyaymeit mpodeccun, obecrieynBasi MPEEMCTBEHHOCTh MEXIY OOLIMM M NMpo(ecCHOHATBHBIM
o0pa3zoBaHHEM.

MECTO YYEBHOTI'O KYPCA «'EOMETPHUSI» B YYEBHOM IIVIAHE

Ha uzyuenue yue6HOTO Kypca «I'eomeTpus» Ha yriayonéHnom ypoBHe oTBoauTcs 204 daca:

B 10 knacce — 102 gaca (3 yaca B Heziento), B 11 kiacce — 102 yaca (3 yaca B HEZIEN10).

Ne i/t Knacc KomnuecTBo yacoB B HenEIO KonnuecTBO 4acoB B rox
1 10 3 102
11 3 102
BCET'O 204

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «'EOMETPU S
(YI'VIYBJIEHHBIN YPOBEHDB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxxaanckoe BoCIMTAHUE:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3UIMKU  OOYyYaroIlerocss Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOro OOIIECTBA, MPEICTABIEHHE O MaTeMaTHYECKHX OCHOBaX
(YHKLIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHMH, HpPOIEIyp TIpakJaHCKOro oOliecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJACHCTBOBATH C COIMAJbHBIMH HWHCTUTYTaMHU B
COOTBETCTBUM € UX (DYHKIMAMU M Ha3HAYCHUEM;

2) naTpMoTHYECKOe BOCIIMTAaHUe:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pakJaHCKOW MIEHTHYHOCTH, YBa)KEHUs K MPOLLUIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTHUKEHHUSIM POCCUUCKUX
MaTEMaTUKOB M POCCUHCKON MaTeMaTUYECKOM IIKOJIBI, UCIIOJIB30BAHUE ATHX AOCTH)KEHHUH B
JIpyrux HayKax, TEXHOJIOTHUSX, chepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHUE  JIyXOBHBIX  LIEHHOCTEH  POCCUICKOrO  Hapojaa, CHOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEACHHUS, CBA3aHHOIO C IPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUM HAayKH W JAESITEIbHOCTHIO YYEHOIO, OCO3HAHUE JINYHOIO BKJIAJa B IOCTPOEHHE
YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYeCKOe BOCIIUTAHUE:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYasi SCTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PELICHUH, pacCyKICHUH, BOCIPUUMYMUBOCTh K MAaTEMaTHMYECKUM acCHeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA;

5) puznyeckoe BocuTaHMe:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYEeCKHE 3HAHUS B HHTEpECcax 3[0pOBOTO
u Oe3omacHOro 00pasza *HU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE



MUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryisipHas (pu3udeckas akTUBHOCTb ),
(bu3HYecKoe COBEPIIIEHCTBOBAHNE MPH 3aHITHUSIX CIIOPTUBHO-03I0POBUTEIHHON JEATETLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTBH K TPY/y, OCO3HaHHE IEHHOCTH TPYJIOJIOOMS, HHTEPEC K PA3NTMUHBIM cepam
npohecCHOHATBEHON AESITeNFHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPUIOKECHHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccurt W peann30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TIUIAHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHUIO B PEIICHUHN
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBJIECHHOCTH;

7) 3K0JI0rHYecKoe BOCIIMTAHME:

c(OPMUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphI, TOHUMAHHE BIHUSHUA COIUAIBHO-
SKOHOMUYECKHX TIPOIIECCOB HA COCTOSHHE TPUPOJHOM W COIMAIBLHON CpEelbl, OCO3HAHHE
rI100aTFHOTO XapaKTepa IKOJIOTUIECKUX MpoOieM, OpUeHTAIIHS Ha TPUMEHEHNE MaTeMaTHIECKIX
3HAHWH JUTsI PEIICHHS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPeJIbl, IJIAHUPOBAHHUE MTOCTYTKOB U OIICHKH
MX BO3MOXKHBIX TTOCIJIEJICTBUN JJIsI OKPYKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HayKH Kak Cdepsl
YeJIOBEUECKOU JIEATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl Pa3BUTUS [IUBUIN3ALINH,
OBJIQJICHHE SI3BIKOM MAaTeMaTHKUA U MaTEMaTHYECKON KyJIbTYypOH KaK CPEACTBOM MO3HAHUS MHUDPA,
TOTOBHOCTh OCYLIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh UHANBUAYAIBHO U

B IpyIIIIE.
METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHBbIC YHHBEPCAJIbHBIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTeMAaTUYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXIYy TNOHATHAMH, (HOPMYJIHPOBATH ONpPEACICHUS TOHATHM,
YCTaHABIMBATh CYIIECTBEHHBI TpU3HAK KIacCU(PUKALMK, OCHOBaHUS [UIsi 0000IIeHus u
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO AaHAIIN3A;

BOCIIPUHUMATh, (DOPMYITUpPOBAaTH M MPEOOPa3OBHIBATH CYXKACHUSA: YTBEPAUTEIbHBIC U
OTpHUIIATENbHbIE, €IMHUYHBIC, YaCTHBIE U 00IIUE, YCIOBHBIC,

BBISIBIISITh MaTEeMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (hakTax,
JAHHBIX, HAOMIONCHHMSIX W  YTBEPXKACHUSAX, TMpemjaraTh KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JIeJaTh BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, INEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUECHUHN 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATEILHO JTIOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSIMBIC B OT
MPOTUBHOIO), BBICTPAUBATH APTryMEHTAIMIO, I[PUBOJUTH MPUMEPbl MU  KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BBIBOJIBL;

BBIOMpATH CIIOCOO0 pelieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BBIOMPATh HAMOO0JIEE TTOIXO AN C YYETOM CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBbie ucciieqoBare/ibCKUe 1eUCTBUA:

WCIIOJIH30BaTh BOMPOCH! KaK MCCIEI0BATEILCKUM HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCHL, (DUKCHPYIOIIME MPOTUBOpEUYne, MNpoOIeMy, yCTaHABIMBATH HCKOMOE M JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIINIO, MHEHHUE;

[IPOBOJAUTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIEJAOBAaHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, MPOIECCa, BBHISBICHUIO
3aBUCHMOCTEN MEXIy 00bEeKTaMu, IBJICHHUSIMH, TPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyIMpPOBaTH 0OOOIIEHUSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaAOIIO/ICHUS, UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTaTOB, BBIBOJOB U
000011IeHN;



IIPOrHO3MPOBAaTh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIIBUIATH MPEAIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Padora ¢ unopmanmeii:

BBISIBJIATH J1e(DULUTHI HH(GOPMALIMK, TaHHBIX, HEOOXOJAUMBIX U OTBETAa Ha BOMPOC U JAJIs
peleHus 3a1auu;

BbIOMpaTh MH(OpPMAIMIO U3 HCTOYHUKOB Pa3IWYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTH3MpOBaTh U HWHTEPIPETUPOBATh MHMOPMAIMIO pPA3IUYHBIX BUAOB U (opm
MpEeJICTaBICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TIPEICTABIATE €€ B pa3InYHbIX (OpMax, WITIOCTPUPOBATH
rpaduuecku;

OLIEHMBATh HAJAEKHOCTh HMHPOPMALIMM IO CaMOCTOSTEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUSI

O0menue:

BOCHpI/IHI/IMaTI) nu q)OpMYHI/IpOBaTL CY)KJleHI/IfI B COOTBCTCTBUHU C YCJ'IOBI/IXMI/I U aeirsiMn
0OIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX W IHChbMEHHBIX
TEKCTaXx, JaBaThb ITIOACHCHUS 110 XOI[y peIHeHI/Ifl 3a1a4u, KOMMCHTHpOBaTB HOJ'[y‘-ICHHI)II\/II pCSYJ'II)TaT;

B X0j¢ OOCYXJCHHS 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCY’KJIaeMOH TEMbI, MPOOJIEMBI,
peIHaCMOﬁ 3aJa4ul, BBICKA3bIBATh HJICH, HAILICJIICHHBIC Ha IIOHCK peIIIeHI/ISI, COITIOCTABJIAATHE CBOU
CYXKJICHHUS C CYXIACHHUSMHU JPYTHX YYaCTHUKOB JHaiiora, OOHapy>KMBaTh Pa3IMuue M CXOJICTBO
MO3UIINH, B KOPPEKTHOH opme GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

Hpe}ICTaBJ'IHTB pe3yJIBTaTBI peHIeHI/Iﬂ 3aaa4u, 3KCHepI/IMeHTa, HUCCICIOBaHUsI, npoeKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS ¢ YUETOM 3a1a4 MPEe3eHTAIIMHA U OCOOEHHOCTE!
ayJIMTOPHUH.

PeryssiTuBHbIe YHUBepcaJibHbIEe y4eOHblIe AelicTBUS

Camoopranuszanms:

COCTaBJIATh IUIAH, AJITOPUTM pEIIEHUs 3a/ladyd, BbIOMPATH CIIOCOO pELIEHUS C y4ETOM
UMEIOIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHU ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEICKT:

BJIa/IETh HAaBbIKAMU [103HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUM 1
MBICIMTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAIETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelieHusl MaTeMaTH4eCKoN 3a/1auH;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIPHM DPELIEHUHU 3aJauyd, BHOCUTHb
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBSICHATh MPUUUHBI JOCTUKECHUS
WIA HEJOCTWXEHHUS pe3yJbTaTOB JAEATEJbHOCTH, HAaXOIUTh OMIMOKY, JaBaThb OLEHKY
IpUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJILHOCTD:

MIOHMMATh M HCIOJIb30BATh MPEUMYIECTBA KOMAaHIHON W MHIMBUIYaJIbHOU PabOTHI MpHU
pelmieHUuH Yy4yeOHBIX 3ajJa4, NPUHUMATh LEeJb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padoT, JTOroBapuBaThCs, OOCYKIATh
HpOIECC U Pe3yIbTaT paboThl, 0000IATh MHEHHS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYMIOBBIX (QopMmax paboThl (0O0CYykIeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBbI» ¥ UHBIE), BBIIIOJIHATH CBOIO YAaCTh paOOTHI M KOOPIUHUPOBATH CBOU ACUCTBUS C IPYTUMHU
WwieHaMU KOMaH/Ibl, OIIEHMBAaTh KAauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT MO KPUTEPUSIM,
chOopMyIMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC



K konmy 10 kiacca o0yyaromuicss HayYnuTCs:
CBOOOZHO OIEPUPOBATH OCHOBHBIMU TOHATUSMU CTEPEOMETPUU MpPU pEUIeHHH 3aJad U
IIPOBEJCHUM MaTEMaTUUYECKUX PACCYKIECHUN;
MPUMEHSATh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4;
KJaccu(UIMPOBaTh B3aUMHOE pPACIOJIOKEHHE TPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OTIEPHPOBATH MOHATHIMM, CBI3aHHBIMU C YTIaMU B IPOCTPAHCTBE: MEXKIY NPSIMBIMU B
IIPOCTPAHCTBE, MEKTY NMPSAMON U TNIOCKOCTBIO;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C MHOTOI'PaHHUKAMU;
CBOOOHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (MPU3Ma, MUPaMH/Ia, MPSIMOYTOJIbHBIN
napaenenurnes, Kyo);
KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /JIs KJIaCCU(PUKALIUY;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBSI3aHHBIMHU C CEUEHHNEM MHOTOIPAaHHUKOB IIJIOCKOCTHIO;
BBITNIOJHATh TapajuIebHOE, LEHTPAJbHOE M OPTOTOHAJbHOE MPOEKTHpOBaHUE (GUTYp Ha
IUIOCKOCTh, BBITIOIHATh U300pakeHHs (PUTYp Ha IIIOCKOCTH;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMM, BBIOJHATH (BBIHOCHBIE) TUIOCKHE
YEepPTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y;
BBIUHCIIATH IUIOIIAIU TOBEPXHOCTENH MHOTOIPaHHUKOB (TIpU3Ma, MUpaMuia), FeOMETPUUECKUX Tell
C IpUMEHEHHeM (HopMyT;
CBOOOZHO ONEpPUPOBATH MOHITHSIMH: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCb M IJIOCKOCTh
CUMMETpPHUH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYDHI;
CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU, COOTBETCTBYIOUIMMHM BEKTOpaM M KOOpJMHATaM B
IIPOCTPAHCTBE;
BBITIOJHATH IEHCTBUS HaJl BEKTOPaMH;
pemate 3aJa4d  Ha  JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHMH W HAXOXJAECHUE
FeOMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/IbI MPU PEIIEHUN MaTeMaTUYECKUX 3a7a4
MOBBILIEHHOTO ¥ BBICOKOI'O YPOBHS CJIOKHOCTH;
MPUMEHATh MPOCTEHIINe IPOrpaMMHBIE CPEJICTBA U AJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPY PEILIEHUHU CTEPEOMETPUUECKHX 3a/1ay;
U3BJIEKaTh, MPEOOPa30BbIBATh M HMHTEPHIPETUPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX;
NPUMEHATh TIOJIyYeHHbIE 3HAHUS Ha IMpaKTHUKE: CpPaBHUBAaTh U aHAJIM3UPOBATh peajbHbIE
CUTyallud, NPUMEHATh H3YyUEHHBIE MOHSTHUA B IPOLECCE TOUCKA PEIIEHUS MaTeMAaTHYECKU
chopMyIUpOBaHHON MPOOJIEMBI, MOJEIUPOBATh PEANbHBIE CUTYallMd Ha S3bIKE T'€OMETPUH,
MCCIJIE0BATh MOCTPOEHHBIE MOJEIN C HCIOJB30BAHUEM TI'€OMETPUUECKHUX INMOHATHH U TEOPEM,
anmnapara anreopsbl, pemarh MpaKTHYEeCKUe 3a/1a4u, CBSI3aHHbIE C HAXOXKJICHHEM IeOMETPHUYECKIX
BEJINYHH;
UMETh MpeJcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUA TE€OMETPUM KaK COCTaBHOM 4acTu
byHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

11 KJIACC

K konmy 11 kiacca o0yyaromuicss Hay4YnuTCs:
CBOOOZHO ONEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C LWIMHJIPUYECKOH, KOHUYECKOHW U
c(hepryeckoi TOBEPXHOCTAMHU, OOBSICHITH CITOCOOBI TTOJTYUCHNUS,
ONIEpPHUPOBATH MOHATHUSAMH, CBS3aHHBIMU C TEJIaMH BPAIICHUS: IIJIMHAPOM, KOHYCOM, cepoil u
1apoM;
pacrio3HaBarh Teja BpameHus (LWIHHIP, KOHYC, chepa U 11ap) U 00BSICHATH CIIOCOOBI MOy YeHHS
TeJI BPALLCHMS;
KJIacCU(UIIMPOBATh B3aUMHOE PACIIONOXKEHHUE Cephl U MIIOCKOCTH;
BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeNl BpalleHHUsA, OOBEMBI M IUIOIIAAU
MOBEPXHOCTEH MHOTOIPAaHHHUKOB U T€J BPALICHHUS, FEOMETPHUUECKUX TEJI C IPUMEHEHHEM (popmyir;



CBOOOJTHO ONEpUPOBATh TMOHATHAMM, CBS3aHHBIMM C KOMOMHALMSAMHU TEJ BpAIICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIIMCAaHHBIH B c(epy M OMUCAHHBIA OKOJO cdepsrl, chepa,
BIIMCAHHAsl B MHOIOTPAHHUK WJIU TEJIO BPALICHHUS,
BBIUHCIISATH COOTHOIICHUS MEXY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOIOOHBIX TeET;
u300paxkaTh HM3y4yaemble (UTYphl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEpPTE)KU W3 PUCYHKOB
MPOCTBIX O0BEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPALLEHUS;
U3BJIeKaTh, WHTEPIPETHUPOBATh M MPeoOpPa30BBIBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUX GUrypax, NpeACcTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX;
CBOOOJTHO ONIEPUPOBATH TOHSATHEM BEKTOP B IIPOCTPAHCTBE;
BBIIIOJIHATH OIEpalliy HaJ BEKTOPAMHU;
3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT;
pemarb reOMETPUYECKHE 3a7a4d Ha BBIYHMCICHHE YIVIOB MEXAY MPSMBIMA H IUIOCKOCTSIMH,
BBIYUCIICHUE PACCTOSHUM OT TOYKU [0 IUIOCKOCTH, B ILIE€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJa MPH PELICHUH;
CcBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOIMCTBA
JIBIDKCHMIA,
BBITOJIHATh M300paXKeHUS MHOTOTPAHHUKOB M TEN BPAIICHUS NPH MapauIeIbHOM IEpeHoce,
LHEHTPAIBHOW CUMMETPHUM, 3€PKaJbHOM CHMMETPHH, NIPU IOBOPOTE BOKPYI MNPSAMOU,
npeoOpa3oBaHus 1M0100us;
CTPOUTH CEYEHHMs] MHOTOTPAHHUKOB W TeJl BPALLEHUS: CEUEHUs LWINHApa (mapajulebHO U
NEePIEHIUKYJIIPHO OCH), CEYeHUs KOHyca (TMapajuleJbHbIe OCHOBAHHMIO W TNPOXOJIIUE Yepes
BEpILMHY ), CEUCHHUS LI1apa;
UCIIOJIB30BaTh  METOJbl IIOCTPOCHHsS CEUYECHMH: METOX  CIEAOB, METOJX BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJT IEPEHOCA CEKYIIEH MIIIOCKOCTH;
JI0OKa3bIBaTh N€OMETPUUECKUE YTBEPKICHHUS,
MPUMEHATh TeoMeTpuyecKkre (GakThl sl pEHICHUs CTEPEOMETPUUYECKUX 3a/1ad, TPEANOIararumx
HECKOJIBKO IIaroB PEIICHHs, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOM (hopme;
pemiatb  3aJadyd  HA  JOKA3aTeIbCTBO  MAaTEMaTUYECKUX OTHOWIEHMM W HAXO0XKJICHHE
F€OMETPUYECKUX BEJIMUUH;
MIPUMEHSATH TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN
CTEPEOMETPUYECKUX 3a/1a4;
NPUMEHATh TOJYYECHHBIE 3HAHUS HA IIPAKTUKE: CpPaBHHUBAaTh, AHAJIU3UPOBaTh M OLICHUBATH
peabHble CUTyallud, IPUMEHATh U3YUYEHHBIE TIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA
pelieHus MaTeMaTH4ecKu cpOpMYITUPOBAHHON MPOOIEMbl, MOJIETUPOBATh peajlbHble CUTYalUU
Ha SA3bIKE T€OMETPUU, UCCIIEN0BATh MIOCTPOCHHBIE MOJEIH C MCIOJIb30BAHUEM I'€OMETPUYECKUX
MNOHATUA M TeopeM, ammapara anreOpbl, pemaTh MpaKTUYEeCKHe 3a7aud, CBS3aHHbIE C
HAXO0KJEHUEM I'€OMETPUYECKUX BEIINYUH;
UMETh MpeJcTaBiIeHUs 00 OCHOBHBIX JTamax pa3BUTHUA TE€OMETPUM KaK COCTaBHOM 4acTu
byHIaMeHTa pa3BUTHS TEXHOJIOTHIA.
CucreMa OLIeHKH JOCTHKEHHS IVIAHMPYEMBbIX pe3yJbTaTOB

Texynui KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS IIOYPOUHO, 110 TEMAM, ITOJYTOAUSM.
CucreMa OLleHKH pe3y/1bTaTOB
nATHOAIIbHAS
dopma IpoMeKyTOUHOM aTTecTalMu: KOHTpoJbHasg padora 3a I, Il momyroaus u rox.
COJAEP)KAHUE OBYYEHUA
10 KJIACC - 102 YACA

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS cTepeoMeTpun. Touka, mpsMas, II0CKOCTh, MpocTpaHCcTBO. [loHsaTHE
00 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3auMHOe pacrionokeHue mpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, MTapalIeIbHbIC U
CKpeIuBaroImuecs npsamele. [IpusHaku ckpemumBaomuxcs npsamsix. [lapamieasHOCTs NPSAMBIX 1
IUIOCKOCTEW B IIPOCTPAHCTBE: IAapajuIelIbHbIE IIPSMBIE B IIPOCTPAHCTBE, NMAPaJLICIBHOCTh TPEX



NpsIMBIX, MAPAJUIENBHOCTh MNPSIMOM W IUIOCKOCTH. [lapamnensHoe W LEHTpAIbHOE
IPOEKTUpOBaHUE, N300paxkeHue ¢uryp. OCHOBHBIE CBOICTBA MapalljIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenne ¢puryp B napajuiebHON MPOEKIUU. YTIIBI ¢ COHANPABICHHBIMU CTOPOHAMM, YTOIl
MEXIYy NpSMBIMH B MPOCTpaHCTBE. [lapajienbHOCTH IMJIOCKOCTEN: INMapajuleiabHbIE IIIIOCKOCTH,
CBOICTBa MapauieIbHBIX MIO0CKOCTeH. [IpocTeiine mpocTpaHCTBEHHBIE (PUTYPHI HA TIOCKOCTH:
TeTpa’ip, NapAJICIEIUIE], TIOCTPOCHUE CEYEHUN.

[leprieHAMKYAAPHOCTD NPSAMOM U IJIOCKOCTH: NIEPIICHAUKYIISPHBIE IPSMBIE B TPOCTPAHCTBE,
NpsIMbIE MapaJIETbHbIE U MEPHEHAUKYJIAPHbIE K TUIOCKOCTH, MPU3HAK NEPHEHIUKYISIPHOCTH
OpsIMOMl M IJIOCKOCTH, TEOpEMa O MNPSAMOM MEPIEeHIUKYISIPHON MockocTH. OpTOroHanbHOE
npoekThupoBaHue. llepneHIuKyIsip W HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
paccTosiHue OT MPSIMOU IO TUIOCKOCTH, MPOEKIUS (PUTYphI HAa TUIOCKOCTb. [leprneHuKyIspHOCTb
IUIOCKOCTEW: TpU3HAK MNEPHEeHAUKYJSIPHOCTH JABYX IUIOockocTeil. Teopema o  Tpéx
MIEPIICHIUKYIISIpax.

VYTiabl B IPOCTPAHCTBE: YTOJ MEXKTY MPAMOU M MJIOCKOCTBIO, IBYTPaHHBIN yTOJI, TUHEUHBIN
yroja JBYIpPaHHOTrO yrija. TpéXrpaHHbli W MHOrorpaHHble yribl. CBOMCTBa IIOCKUX YIJIOB
MHOTOTpaHHOTO yria. CBOMCTBA TJIOCKUX W JIBYTPAHHBIX YTJIOB TPEXTpaHHOTO yTia. TeopeMbl
KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yTJIA.

MHOrorpaHHUKHU

Bubl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOIpaHHUKA. [Ipr3Ma: n-yronbHas npusma, npsimMas
W HAKJIOHHAs TPHU3MBI, OOKOBasi W TIOJHAs TOBEPXHOCTh TMpu3Mbl. [lapannenenumnen,
NpsIMOYTOJIbHBIA TapajuleNienuie]] U ero cBoicrBa. KpaTyailiine mnyTM Ha MOBEPXHOCTHU
MHOTOrpaHHuKa. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. [Mupamuma: n-
yTOJIbHAs TUpaMuia, IpaBUiIbHAs U yceu€HHast mupaMuel. CBoiicTBa pédep n OOKOBBIX rpaHen
MpaBWIbHON NHpamMuibl. [IpaBuiibHBIE MHOTOIpAHHUKHU: MpPAaBUJIbHAS MpU3Ma U TMPABUIIbHAS
MUpaMu/a, MPaBUIIbHAS TPEYTOIbHAS TMPaMHIJIa ¥ IPaBIIIbHBIN TeTpadap, Ky0. [IpencraBnenue o
MIPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’dAp, AOJAEKA3IP U UKOCAIP.

Brruncnenmue 31eMeHTOB MHOTOTPAHHUKOB: p&0Opa, nuaroHanu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U TIOJTHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIA/Ih OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MpsiMOi mpu3Mbl. [Inmomaas GOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIHHOU
MAPaMHJIbI, TEOPEMA O TIJIOMIAIN YCEUEHHON MUPaMU/IbI.

CummeTpust B IPOCTPAHCTBE. DJNEMEHThl CHMMETPUU MPABWIBHBIX MHOTOTPAHHUKOB.
CumMeTpusi B MNpPaBUJIBHOM MHOTOIPAHHUKE: CUMMETpPHS Mapajuiesienunesa, CUMMETPHUs
MpaBUJIBHBIX IPU3M, CHMMETPUS MPABUIIbHON TUPAMUIBI.

BexTopbl M KOOPpAMHATHI B POCTPAHCTBE

[ToHsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIE, COHAMNPABJICHHBIE M MPOTHBOIOJIOKHO HaNpaBJI€HHbIE BEKTOpPHI. PaBEHCTBO
BEKTOPOB. /[IeHCTBUSA C BEKTOpaMHU: CJIOKEHUE M BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCiI0. CBOMCTBA CIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHUS
BEKTOpa Ha uncio. [lonsTre koMIutanapHabie BEKTOpBI. [ [pU3HaK KOMIITIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamenenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsmoyronbHas cuctema koopauHaT B mpoctpaHcTBe. KoopnuHatel Bektopa. CBs3b
MEXK]ly KOOpJMHAaTaMH BEKTOpa MU KOOPAMHATAMHU TOYEK. YTON Mexay BekTtopamu. CKansipHOe
IIPOU3BEICHNE BEKTOPOB.

11 KIIACC - 102 YACA

Tena Bpamenus

IHousarus: HUIMHAPHUYCCKAasA TIMMOBEPXHOCTb, KOHHUYECKasl IMMOBCPXHOCTD, C(i)epI/I‘IeCKaSI
MOBEPXHOCTh, 00pa3yroIre moBepxHocTeil. Tena BpalieHus: MUIUHAP, KOHYC, YCEUEHHBIN KOHYC,
cthepa, map. Bzanmnoe pacrosnoxenue chepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paxeHne Tea BpallleHUs Ha MIOCKoCcTU. Pa3BépTka nmnuHapa u konyca. CummeTpus chepsl
U 1apa.



O6BéM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSAMOYTOJIBLHOTO
napauienenunena U cieactsus u3 He€. OObEM NpsIMOM W HAKIOHHOW MPHU3MBI, UIWHIPA,
nupamMuibl ¥ KoHyca. O0bEM 1mapa 1 apoBOro CerMeHTa.

KoMOunanuu Ten BpamieHus W MHororpaHHukoB. [Ipu3ma, BmucaHHass B LMIUHJD,
onucaHHasg okojo mwinHApa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OITMCAHHOTO OKOJIO c(ephl, Chepbl, BHIUCAHHON B
MHOTOTPaHHMK WJIU TEJIO BPALCHMSL.

[Inomanps MOBEPXHOCTH IMIMHAPA, KOHyca, Iuomans chepel u e€ yacreid. [lomobue B
npoctpanctBe. OTHomieHWe O00BEMOB, TUIOMIAZEH TOBEPXHOCTEH TOMO0OHBIX  Quryp.
[IpeoOpa3zoBanue monodus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCIOJB30BaHHUEM
CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TEJ BPAILIEHHUS: CEYSHUS! IMIIMHPA (TapalieIbHO
U NEPHEHIUKYJSIPHO OCH), CEYEHMs] KOHYca (MapajljIeIbHbIE OCHOBAHUIO M IIPOXOJAIINE Yepe3
BEpILKHY), CEUYEHUS 1Iapa, METOAbl MOCTPOEHUS CEYEHHI: METOJl CIE[O0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUSA, METO]] IIEPEHOCA CEKYLIEH MJIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B nipocTpancTBe. Onepanuy HaJl BEKTOpaMUd. BEKTOpHOE YMHOKEHNE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. [IpsmoyronpHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIH METOJ MpU
pEeIIeHNU TeOMETPUYECKUX 3a/1ad.

J{BHKEeHHS B IPOCTPAHCTBE

JIBxenus npoctpancTBa. OToOpakenus. J[BrmkeHus u paBeHCTBO ¢uryp. OOmue cBolcTBa
JBWKCHUN. BUabl ABUMKEHUN: MapajuleIbHbIN IEPEHOC, LEHTPAIbHAS CUMMETpPUS, 3e€pKajbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanust mogo6us. [lpsimas u cdepa Diinepa.

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe MaHUpoBaHUE ydeOHOTo Kypca «l'€oMeTpus» COCTaBIE€HO C YYETOM
paboueiil mporpaMmMbl BOCIIUTaHMUS.
BocnurarenbHbI moTeHnuana kypca. BocnuTtanue — eATeNbHOCTh O Iepenaye HOBBIM
MOKOJICHUSIM ~ OOILIECTBEHHO-UCTOPUUYECKOTO  OMbITA, IUIAHOMEPHOE U  IeJIEHANpPaBICHHOE
BO3/ICIICTBHE HAa CO3HAHUE U MOBEJCHHE YEJIOBEKA C LENI0 (POPMUPOBAHNUS Y HETO ONPEIEIEHHBIX
YCTAHOBOK, MOHATUH, IPUHIIUIIOB, IEHHOCTHBIX OpPUEHTALINH, 00ECTIeYMBAIOIINX YCIOBUS IS €TO
Pa3BUTHSA, TOJATOTOBKU K OOLIECTBEHHON KHU3HU U TPYY.

Peanuzanusi meparoruyecKUMH paOOTHHUKAMM BOCHHUTATENBHOTO TOTEHIMANAa YpOKa
Ipearonaraer cleayolmee:
-ycmanoeieHue 008epumenbHblX OMHOUEHUU MEXKTY YUUTEIEM U ero yUeHUKaMH,
CIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCIHPHITHIO ydalIUMHCS TpeOoBaHUII W MpochO yuyuTens,
OpPUBJICUEHUIO HMX BHUMaHMS K OOCyXJZaeMoill Ha ypoke UWHPOpMaluu, aKTHUBH3AIUU
MXII03HABATEIbHON JeSTebHOCTH;
-nobysicoenue auyeucmos coONIOaTh Ha ypOKe OOIIEHPUHATHIE HOPMBI MOBEICHUS, MpaBUIIa
OOIIeHHsI CO CTapIIMMM (YUUTEISIMU) U CBEPCTHUKAMU, MPHUHILMUIBI y4eOHOW NHUCHUIUIMHBI U
caMOOpraHu3aluy;
-npusenederue GHUMAHUs y4aujuxcsi K IIeHHOCTHOMY acleKTy M3y4aeMbIX Ha ypOKax SIBICHUM,
opraHu3anus uX pabOThl C IMOJTyYyaeMOW Ha ypOKE COIMajJbHO 3HAYMMOW HWHMOpMaiuen —
UHHULIMUPOBaHUE €€ OOCYXIEHUS, BBICKA3bIBAaHHMS YYAIIMMHUCS CBOETO MHEHMS IO €€ IMOBO.Y,
BBIPAOOTKHM CBOErO K HEH OTHOILEHMS; OpraHu3alus MPEeIMETHBIX 00pa30BaTelIbHBIX COOBITHH
(mpoBeneHHE MPEIMETHBIX OEKaa) Ui OOydYaroUIMXCsl C IeNIbI0 pa3BUTHs MO3HABATENBHOU U
TBOPYECKON aKTHBHOCTH, MHUIMATUBHOCTU B Pa3IM4HBIX c(pepax NMpeIMEeTHON IesTeIbHOCTH,
PacKpbITHST TBOPUYECKUX CIIOCOOHOCTEH OOyyaromuxcs ¢ pa3HbIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSMM U MHIUBUAYAIbHBIMU BO3MOXKHOCTSMU;
-MCIIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXHOCTEH COAEp)KaHUS Y4eOHOro IpeaMera dvepes
oemoHcmpayulo JETIM HNpUMepos OTBETCTBEHHOIO, TPAXKAAHCKOTO IOBEAEHUS, IMPOSBICHUS
YeJ0BEKOII00Us U JOOPOCEPAEUHOCTH, Yepe3 NoA00p COOTBETCTBYIOIIUX TEKCTOB JISi UTEHUS,



3aJa4 JJIs pelIeHus], MPoOIIEeMHBIX CUTYAIMH /Ui 00CYX/IEHUS B KJIacce,

-IPUMEHEHHE Ha YPOKE UHMEPAKMUBHLIX (OopM pabomyl yUaUIUXCsA: HHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIHMPYIOUIMX IT03HABAaTEIbHYI0O MOTHBALMIO JIMIIEMCTOB; IUAAKTUYECKOrO TeaTpa, TIle
MOJlyYE€HHbIE HAa YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTPaJbHBIX IOCTAHOBKAX; IUCKYCCHH,
KOTOpbIE JAIOT YYaLIUMCS BO3MOKHOCTh PHOOPECTH OMBIT BeIEHHUs] KOHCTPYKTHUBHOI'O IMAJIOTA;
rpynmnoBoi paboThl WM paboOThl B Mapax, KOTOpble yyaT MIKOJIHLHHUKOB KOMaHIHOH pabote u
B3aUMOJICUCTBUIO C IPYTUMU JAETbMU;

-8KJIIOUEHUE 8 YPOK UZPOBbIX Npoyedyp, KOTOPble TIOMOTaIOT MOJJAepkKaTh MOTUBALMIO AETeH K
MOJIYYEHUIO 3HAHWM, HaJaXUBAaHUIO TMO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOILIEHHM B KIacce,
MIOMOTalOT YCTAaHOBJIEHUIO JOOpOKeIaTeNIbHOM aTMOCc(ephbl BO BpeMs ypOKa;

-opeanuzayus wegcmea MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUalIUXCs HaJl MX
HEYCIEBAIOIMMY OJHOKJIACCHUKAMH, JalolIero JIMLIEUCTaM COLMAIbHO 3HAYMMBIH OIbIT
COTPYJIHUYECTBA U B3aUMHOM MOMOILIY;

-ucnoavzosanue mexronozuu «llopmegonuo» ¢ 1enbI0 pa3BUTUS CAMOCTOSITETLHOCTH, pediexkcun
Y CAaMOOILICHKH, TUTAHUPOBAHUS I€ITEIbHOCTH, BUJEHUS MIPABUIILHOTO BEKTOpA ISl 1albHEUILIEro
pa3BUTHS CIIOCOOHOCTEN;

-UHUYUUPOBAHUE U NOOOEPIHCKA UCCLe008ameNbCKOU OesimelbHoCmy  JIMIEUCTOB B paMKax
peanuzali UMM WHAMBUAYAJIbHBIX M TPYMIOBBIX HCCIEAOBATENbCKUX MPOEKTOB, YTO JAacT
yUYaIIUMCsl BO3MOYKHOCTh IPHOOPECTH HABBIK CaMOCTOSTEIBHOTO PELICHHUS TEOPeTHUECKOM
po0JsieMbl, HABBIK T'€HEPUPOBaHUS M OOpMIIeHUsI COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHHOTO
OTHOIICHUS K YYXHUM HIesIM, OPOPMICHHBIM B paboTax Ipyrux HCClenoBaTelel, HaBBIK
myOJIMYHOTO BBICTYIUIEHUS Mepel] ay IuTOpuell, apryMEeHTUPOBAHUS U OTCTAaUBaHUS CBOECH TOUKU
3peHusl.

®opMbl peau3alii BOCIUTATEIHLHOI0 KOMIIOHEHTA IIKOJbHOI0 YPOKa:

IIpaBuaa kabunera. Mrposast popmMa ycTaHOBKM MPaBHI KaOWHETA MO3BOJISET TOOUTHCS
JUCIUIUTMHBI HA YPOKE, MMPEKpallleHus OI03/1aHuil Ha YPOK, MPaBUILHONW OpraHu3alnuu padodero
mecta. [Tpu 3Tom y oOydaroniuxcst GOpMUPYIOTCSI HABBIKH CaMOOOCTYKHUBaHUS, OTBETCTBEHHOCTH
3a KOMaHAy-KJIacc, yBa)KeHHUE K OKPYKAIOUIUM, IPUHITHE COI[MAIbHBIX HOPM OOIIeCTBa.

IIpakTUKOOPHEHTHPOBAHHOCTb. BKIoueHHe B ypoK WH(GOpPMAIUKM W3 aKTyadbHOM
noBecTkH (BpyueHne HobGeneBcko mpeMun, MOJTUTHIECKUE COOBITHS, T€OrpaPuIeCKUe OTKPBITHS
u T. 1I.), oocyxaenue npobiem u3 moBecTku KOHECKO, B3aumMooTHOIIeHMi Troaeil depes
peIMeTHYI0 cocTaBisionryto. Co3gaHue yciaoBHs A MPUMEHEHHs MPEIMETHBIX 3HAHUN Ha
MpakTUKEe, B TOM YHCJI€ U B COLMAIBHO 3HAUYUMBIX Jeliax. Takas NesSTelIbHOCTbh pPa3BUBAET
CIIOCOOHOCTH MPUOOPETATh 3HAHUSI YepEe3 MPU3MY HX MPAKTHUECKOTO IPUMEHEHUSI.

E:xeronHasi mkoJbHasi HAYYHO-TIPpaAKTHYecKasi KOH(pepeHuusi. Popma opraHu3alnu
HAyYHO-UCCIIEIOBATENIbCKON AESITETbHOCTH 00y4YaromuXcsl JUIsl yCOBEpLUICHCTBOBAHUS ITpoliecca
oOyuenus u mnpodopueHTanuu. B mpolecce AesITEIBHOCTH MPOUCXOAUT PAa3BUTHE HABBIKOB
UCCIIEIOBATENbCKOM  paOOThl; HABBHIKOB KOMMYHHMKAIMM UM  CaMOpa3BUTHUSA, IMOJIyYE€HHE
MO3UTUBHOTO OIBITa OOIIEHHSI CO B3POCIBIM HAa OCHOBE IpeIMeTa, 3HAKOMCTBO C MPOEKTHBIM
IIUKIIOM.

ledgcTBo (HacTaBHU4YecTBO). Opranusanys medcrBa CUIBHBIX YYSHUKOB B KJIAcCe HaJT
Oonee cnabbiMu. Takast (opma padoTel crocoOCTBYeT (OPMUPOBAHUIO KOMMYHUKATHUBHBIX
HaBBIKOB, OIbITA COTPYIHUYECTBA U B3aHMOIIOMOIIIH.

HUnTepakTuBHBIE (POpPMBI pabOTHl ¢ OOYYAIOIIMMUCS, KOTOPBIE MAIOT OOYYarOIUMCS BO3MOKHOCTH
HpHO6peCTI/I OIIBIT BEACHUA KOHCTPYKTUBHOT'O JUajiora v y4dat KOMaH,I[HOﬁ pa60Te u B3aHMOH6ﬁCTBHIO



TEMATHYECKOE IINTAHUPOBAHHUE
I'EOMETPUA
10 KJIACC - 102 HACA

Ne HaumeHnoBaHue pa3esioB ¥ TEM IIPOrPaMMbl ‘ KonnuecTBo yacos ‘ OnexrponHsle (Lu(poBbIe) 00pa3oBaTEIbHbIC
n/n Bcero|  KonrposnbHbie [MpakTuyeckue pecypeel
paboThI paboThI
‘1 ”BBC,Z[CHI/IC B CTEPEOMETPUIO H 23 H 1 H H
’2 HBsaHMﬂoe PAacCIIOIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE H 6 H 1 H H
3 [TapannenbHOCTh NPSIMBIX U MNIOCKOCTEN B 8
MIPOCTPAHCTBE
4 IlepnieHqUKYISAPHOCTD NMPSAMBIX U INIOCKOCTEN B 25
MIPOCTPAHCTBE
|5 “Yrﬂm Y PaCCTOSIHUS H 16 H 1 H H
|6 “MHororpaHHHKH H 7 H 1 H H
‘7 HBeKTopLI B IIPOCTPAHCTBE H 12 H H H
8 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMATH3aIUs 5 2
3HAHUI
|OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 || 6 [ 0 [
11 KJIACC - 102 YACA
No || HaummeHnoBaHue pa3iesioB ¥ TEM MPOTPAMMBI ‘ KonungecTBo uacos | OnektpoHHbIe (U(PpoBHIE) 00pa3oBaTEILHBIE
n/m Bcero|  KonTponbHbIe [pakTryeckue peCypeel
paboTHI paboThI
’1 HAHaJmTI/IquKasI reOMETpUs H 15 H 1 ” ”
2 [ToBTOpEeHnue, 060061IeHNE U cUCTeMaTU3aLus 15 1
3HAHUU
‘3 HO6’béM MHOI'OTpaHHHUKA H 17 H 1 ” ”
’4 HTCJIa BpaleHus H 24 H 1 ” ”




Ne HanmenoBanme pasacioB U TEM IIPpOIpaMMBblL

KomnuecTBo yacos

OnektpoHHbIe (U(poBHIE) 0Opa3oBaTEILHBIC

ITPOI'PAMME

Bcero|  KonTponbHbIe [TpakTryeckue peCypehI
paboThI paboThI

5 [Inomaayu noBepXHOCTH U 00BEMBI KPYTIIBIX 9 1

Tel
’6 HI[BI/DKGHI/I;I ‘ 5 1 ”
7 [ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMAaTU3AIINS 17 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC - 102 HACA

No Tema ypoka KonnuectBo yacoB Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || ITpaktnueckue || H3YTCHIA obpazoBatebHbIe
paboTHI paboTHI peCypeel
1  ||OcHoBHBIE paBUiIa H300paKEHUSI HA PUCYHKE TIIOCKOCTH, 1
napasieNbHbIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 |[lonsTus crepeoMeTpuu: TOUKA, IpsiMasi, JIOCKOCTh, IPOCTPAHCTBO. 1
OcHOBHBIE IIpaBUIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH,
NapaJuIeIbHBIX NPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
3 |[lonsTua: nepecekaronrecs MiI0CKOCTH, epeceKaroluecs npsamas u 1
IUIOCKOCTh; MOJIYIPOCTPAHCTBO
4 |[lonsTHS: mEepeceKaroIuecs IIOCKOCTH, IEPECEKAIOIINECS TpsIMast U 1
IUIOCKOCTb; MOJTYIIPOCTPAHCTBO
5 |MHororpaHHUKH, H300paKEHHE MPOCTEHIIMX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCymecTByIOIHNX 0ObEKTOB
6 |MHoOrorpaHHUKH, H300paxKeHHE MPOCTEHIIINX IPOCTPAHCTBEHHBIX 1
¢buryp, HECYIIECTBYIOIHNX 00BEKTOB
‘7 ”AKCI/IOMBI CTEPEOMETPUU U NIEPBBIE CIEACTBUS U3 HUX H 1 H H H ||
’8 HAKCI/IOMH CTEPEOMETPHUN U NIEPBBIE CIEACTBUS U3 HUX H 1 H H H ||
9 ||[AkcHOMBI CTEPEOMETPUH U NEPBBIE CAEACTBUA U3 HUX. CIOCOObI 1
3aJjaHMs MPSIMBIX U MJIOCKOCTEN B mpocTpaHcTBe. O603HaYeHUs
IPSIMBIX U IJIOCKOCTEN
10 |HM300paxeHue cedeHu nupamuibl, Kyda 1 Mpu3Mbl, KOTOpPbIE 1
npoxoJAT uepe3 ux péopa. M3o0paxkeHue nepecedeHus morydeHHbIX
II0CKOCTeN. PackpammmBaHue NOCTPOEHHBIX CEYEHUH Pa3HBIMU
1[BETaMU
11 |[M300paxenue ceyeHuid mUpaMuIbl, Ky0a U MpU3Mbl, KOTOpPBIE 1
IpoXoJAT uepe3 ux péopa. M3zo0paxkeHue nepecedyeHus nory4eHHbIX




No Tema ypoka KonnuectBo yacoB Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
IJI0CKOCTeN. PackpammBanre NOCTPOCHHBIX CEUEHHU pa3HbIMU
[[BETaMU
12 |[M300paxeHue cedeHui nupamMuibl, Kyoa 1 Mpu3Mbl, KOTOpPbIE 1
MPOXOJAT uepe3 ux péopa. M300paxkeHue nepeceveHrs moary4eHHbIX
IJI0CKOCTEN. PackpalmBaHue NOCTPOCHHBIX CEYEHUHN PA3HBIMU
[[BETaMU
13 |[M300paxeHne ceyeHuid nupaMuibl, Kyoa U Mpu3Mbl, KOTOpbIE 1
MPOXOAT uepe3 ux péopa. M3obpaxeHnue nepecedeHus moJTyIeHHBIX
IUIOCKOCTEN. PackpamyBaHie NOCTPOCHHBIX CEYEHUM Pa3HBIMU
[[BETaMU
|14 “MGTOI[ CJIE/IOB Ul TIOCTPOEHMS CEUEHUI H 1 “
15 |Metox cinenoB AJjisi HOCTpoeHUs ceueHuil. CBOMCTBA MepeceueHMit 1
IPSIMBIX U IJIOCKOCTEN
16 (Metox ciienoB AJis MOCTpoeHUsI ceueHuid. CBOMCTBA NIEPECCUCHHIM 1
HPSIMBIX U IJIOCKOCTEH
17 |[ITocTpoenue cedeHuii B mupamuae, Kyoe mo TpémM Toukam Ha pEOpax. 1
Coznanne BHIHOCHBIX YEPTEXEH U 3alKcCh IaroB NOCTPOCHUS
18 |TlocTpoeHme ceueHnit B mupaMuie, Kyoe 1o TpéM Toukam Ha pEOpax. 1
CoznaHye BBIHOCHBIX YEPTEXEH U 3alKCh IAaroB NOCTPOEHUS
19 |IloctpoeHue ceueHuii B mupamMuie, Kyoe mo TpéM Toukam Ha pEOpax. 1
CozaHue BBIHOCHBIX YEPTEXKEHN U 3allMCh 11Aar0B NOCTPOEHUS
20 |ITocTpoeHue cedeHuid B mUpamMuje, Kyoe mo TpéM Toukam Ha pEopax. 1
CoznaHne BHIHOCHBIX YEPTEXEH U 3alKcCh IaroB NOCTPOCHUS
21 |[loBTOpeHue mianuMeTpun: Teopema 0 MPOMOPIHOHATIBHBIX 1
orpeskax. [logobue TpeyroisHIUKOB




No Tema ypoka KonnuectBo yacoB Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
22 |[IToBTopenue mnanumerpun: Teopema Menenas. Pacuers! B ceuenusix || 1
Ha BBIHOCHBIX uepTekax. McTtopus pa3BuTHs IIIaHUMETPUU U
CTepEeOMETPUHN
|23 lKOHTpOJ'IBHa}I pabora "Akcuomsl ctepeomerpun. Ceuenus" H 1 1
24 | B3zaumHOE pacroyoKeHHUE MPSIMBIX B IPOCTPAHCTBE. 1
CkpeuBatouiyecs npsimele. [Ipu3Haky CKpemyBarOmuXcs MPsSMbIX.
[TapasinenbHble IPsIMBIE B IPOCTPAHCTBE
25 |Teopema 0 CyLIECTBOBaHUM U €AMHCTBEHHOCTH MIPSIMOU 1
napaJyIeIbHON TaHHOW MIPSIMOM, MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIleH Ha JaHHOM npsmoid. Jlemma o
NEepEeCeUeHUH MapalJIeNIbHBIX MPSIMBIX MIOCKOCTHIO
26 |[TapannensHOCTh TpeX NpsMbIX. Teopema o TpEX mapaieabHbIX 1
npsiMbIX. Teopema 0 CKpEeIIMBAIOIIUXCS PSMBIX
27 |[MapannenbHoe ipoekTupoBaHue. OCHOBHBIE CBOWMCTBA 1
napanebHOro NpoeKTUpoBaHus. M300paxeHne pa3HbeIX GUryp B
NapaJuIeIbHOMN MPOEKIINH
28 ||LlenTpanbHas npoeKuus. Yo ¢ COHAPaBICHHBIMA CTOPOHAMH. 1
Yroa Mexay npsIMbIMU
29 |3amaum Ha TOKA3aTEIILCTBO M UCCIICIOBAHHE, CBI3aHHBIC C 1
pPacronI0KEHUEM NIPSIMBIX B IPOCTPAHCTBE
30 |[TonATHA: MapayIeaIbHOCTD NPSAMON U INIOCKOCTH B IPOCTPAHCTBE. 1
[Ipu3Hak napayienabHOCTH MPsIMON U TIOCKOCTH. CBOMCTBA
NapaJuIeIbHOCTU NPSIMON U INIOCKOCTU
31 |['eomeTpuyeckue 3aaaun Ha BBIYMCIECHUE U I0KA3aTENbCTBO, 1
CBSI3aHHBIE C NMaPAJJIEIbHOCTHIO IPSIMbBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE




No Tema ypoka KonnuectBo yacoB ‘ Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
32 |IIocTpoeHue cedeHus:, MPOXOAAIIETO Yepe3 TaHHYIO MPSMYIO Ha 1
YEPTEXKE U NAPALIEIIBHOTO APYroi npsMon. Pacuér oTHOIEHU I
33 |[TapamienpHas NpoOEeKLUs, IPUMEHEHHUE JIJIsl IOCTPOEHUS CEUEHUI 1
Ky0a u napayuienenunena. CBoicTBa Mapasuieienunea 1 mpu3Mbl
34 |[TapannenbHble IIOCKOCTU. [IpU3HAaKK napaylieIbHOCTH JBYX 1
IJIOCKOCTEN
35 |[Teopema o0 mapauieNIbHOCTH U €IMHCTBEHHOCTH TIJIOCKOCTH, 1
NPOXOJAIIEH Yepe3 TOUKY, HE IPUHAIIEKAILYIO JaHHOM IIIOCKOCTU U
CIIEICTBUS U3 HEE
36 ||CBoiicTBa mapayieabHbIX IJIOCKOCTEN: O MAPATIEILHOCTH MPAMBIX 1
IIEpPECEUYEHMS IIPU MIEPECEUECHNH ABYX NapajuIeIbHbIX INIOCKOCTEN
TpeTbei
37 |CpoiicTBa mapaiienbHBIX MIIOCKOCTEH: 00 OTpe3Kax mapaiiedbHbIX 1
IPSIMBIX, 3AKJIFOUEHHBIX MEX1Y MapajIeIbHbIMU INIOCKOCTSIMMU; O
NEePECEUCHUH MPAMOU € ABYMS NapaJIEIbHBIMU MIOCKOCTMHU
‘38 ”HOBTOpeHI/IC: Teopema [ludaropa Ha TIOCKOCTH H 1 H H H ||
’39 HHOBTopeHHe: TPUTOHOMETPHUS IPSIMOYTOJILHOTO TPEYTOJIbHUKA H 1 H H H ||
’40 HCBOﬁCTBa Ky0a M IpsIMOyTOJIBHOT0 NapauleIeIUIea H 1 H H H ||
41 |[Berauciienne JIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM 1
napauleJenumnesie
42 |[lepneHAUKYISPHOCTH NPSAMOI U I1ockocTu. [Ipu3Hak 1
NEPHEHANKYISIPHOCTH MPSMOM U INIOCKOCTH
43 |IlepneHAMKYJISPHOCTH NPSAMOI U mIIocKOCTH. [Ipu3Hak 1
NEPIEHINKYJIIPHOCTH IPSIMON U IJIOCKOCTH
44 |Teopema 0 CyIIECTBOBAHUH U €UHCTBEHHOCTH NIPAMOM, nmpoxosamen|| |
4yepe3 TOUKY IPOCTPAHCTBA U MEPIEHANKYJIIIPHON K INIOCKOCTH




No Tema ypoka ‘ KonnuectBo yacoB ‘ Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
|45 “HJ‘IOCKOCTI/I U NEPIICHAUKYIISAPHBIE UM IIPSAMbBIE B MHOIOTPAHHUKAX H 1 H “ H ||

|46 “HJ‘IOCKOCTI/I Y NEPIECHANKYJISIPHBIEC UM MPSAMbIE B MHOTOTPAaHHHUKAX H 1 H “ H ||
47 |[lepnennukymsap u HakiaoHHas. [locTpoeHune nepneHauKysapa u3 1

TOUYKH Ha IPSIMYIO
48 |Ilepnenaukyisp u HakJIoHHas. [locTpoeHne nepnesauKyIsipa u3 1

TOUYKH Ha IPSIMYIO
’49 HTeopeMa 0 TpEX MeprneHauKysipax (mpsimasi u oOpaTHasi) H 1 H H H ||
’50 HTeopeMa 0 TpEX NeprneHauKyIgpax (npsimast 1 oopaTHast) H 1 H H H ||
|51 “Yron MEXIy CKPEIIUBAOIIUMUCS ITPSIMBIMHU H 1 H “ H ||
52 |[ITouck nepreHIuKyJISIPHBIX MPSAMBIX C TOMOIIBIO 1

NEPIEHINKYJIIPHBIX TIOCKOCTEN
’53 HOpTOFOHa.HLHoe IPOECKTUPOBAHUE H H H H ||
54 |[loctpoenue ceueHnit Kyda, MpU3Mbl, IPABUILHON MUPAMUJIBI C 1

MIOMOIIbI0 OPTOrOHAJIBHON TPOEKLINN
55 |HoctpoeHue ceueHnii Kyoa, IpU3Mbl, IPABUIBHON MUPAMU/IBI C 1

IIOMOUIbIO OPTOrOHAJILHOW IIPOEKIINN
56 ||CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [InockocTn 1

CUMMETpPUN B MHOTOTpaHHHUKAX
57 |[lIpu3Hak nepneHAUKYJIIPHOCTH MPSIMOM U TIJIOCKOCTH KakK CIIEICTBUE 1

CUMMETPUU
58 |[IpaBuiibHBIE MHOTOTpaHHUKU. Pacuér paccTosIHUM OT TOUKH 10 1

IUIOCKOCTH
59 |lIpaBuiibHBIE MHOTOIPAHHUKHU. Pacy€T paccTossHUNA OT TOUKH J10 1

IJIOCKOCTH




No Tema ypoka KonnuectBo yacoB Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
60 ||CriocoObl OMyCTUTh NEPIIEHANKYIISAPBI: CHMMETPHUS, CABUT TOUKH I10 1
napasuieIbHON IpsIMOK
’61 HCI[BI/II‘ 110 HeNapaJuIeJIbHOM NPSAMO, N3MEHEHUE PaCcCTOSIHUN H 1
62 |KontposbHas paboTa "B3anmHOe pacrosiokeHue npsiMbIX U 1 1
MJIOCKOCTEH B TPOCTpaHCTBE"
63 |IloBTOpeHHE: yron Mexay NpsMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS 1
B [IPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB
64 |[[loBTOpEHHUE: Yroyl MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMH B 1
IIPOCTPAHCTBE
65 |['eomeTpuyeckue METOAbI BEIUMCICHUS yTiIa MEKIY MPSIMBbIMU B 1
MHOTOTpaHHHUKaX
‘66 HI[ByrpaHHLIﬁ yroi. CBOHCTBO JIMHEWHBIX YTJIOB ABYTPaHHOTO yria H 1
67 |IlepnieHauKyIsgpHBIE IUIOCKOCTH. CBOMCTBA B3aMMHO 1
NEPIEHINKYISAPHBIX TIOCKOCTEN
68 |[Ipu3Hak meprneHaNKyIIPHOCTH TIOCKOCTEH; TeopeMa o MpsIMOi 1
IIEPECEUEHMS IBYX IUIOCKOCTEN NMEPIIEHANKYIISIPHBIX TPEThEN
TUIOCKOCTH
69 |[[IpssMoyronpHBIN MapauieNenumen; Kyo; U3MepeHus, CBOHCTBA 1
NpSIMOYTOJIBHOTO Mapasuiesenumnena
70 |[Teopema o0 nMaroHajgu NPSIMOYTOJBHOIO MapaJljieJenuneaa u 1
CJIEICTBHUE U3 HEE
71 ||CtepeomeTpudecKkue U MPUKIAIHBIC 3a/1a4U, CBI3aHHBIE CO 1
B3aMMHBIM PACIIOIOKEHUEM MPSIMBIX U TIIOCKOCTH
72 |IloBTOpEHME: CKpEMBAIOIIMECS TPSIMBbIE, TapaJIEIbHbIE TNIOCKOCTH 1
B CTaH/IaPTHBIX MHOTOI'PaHHUKAX




No Tema ypoka KonnuectBo yacoB ‘ Harta || DnekTpoHHbIE ITUGPOBBIC
n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel

73 |[Tapa mapayuenabHBIX IJIOCKOCTEN HA CKPEIUBAKOIIUXCS PSIMBIX, 1

paccTOSTHUE MEXKY CKPEUIMBAIOLIIMMUCS MPSMBIMH B IIPOCTHIX

CUTYaLUAX
74 |PaccTosiHME OT TOYKH /10 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1

IUIOCKOCTH
75 ||BrrancineHue pacCTOSHUM MEXKy CKPEIMBAIOIIUMHUCS MPSIMBIMHU C 1

MOMOIIBIO TIEPIIEHANKYISIPHON TIIOCKOCTH
76 | TpéxrpaHHbIi yroj, HEpaBEHCTBA AJIs TPEXTPaHHBIX YIJIoB. Teopema 1

[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJI1 TPEXTPAHHOTO yTIiia
77 | 9nemeHTHl chepruueCcKOr TEOMETPUH: T€OIC3NUECCKUE JIMHUH Ha 1

3emie
’78 HKOHTponLHaﬂ pabora "VYriel u paccrosnus” H 1 H 1 H H || ‘
|79 “CI/ICTeMaTI/ISaIII/ISI 3HaHWUW "MHOTOTpaHHUK U €r0 JIEMEHTHI" H 1 H “ H || ‘
|80 “HI/IpaMI/II[a. Bunel nupamun. [IpaBuwibHas nupamuia H 1 H “ H || ‘
|81 “HpmMa. [Tpsimas u HakioHHAst mpu3Mel. [IpaBuibHas npuszMa H 1 H “ H || ‘
‘82 HHp;IMoﬁ napaJiesenune], NpsiMOyroJbHbIN Mapajuiesenumnen, Kyo H 1 H H H || ‘
’83 HBBIHyKJIBIC MHOrorpaHHuku. Teopema Diinepa H 1 H H H || ‘
84 |Brimykibsie MHOTOTrpaHHUKHU. Teopema Diinepa. [IpaBunbHbie 1 1

MOJyNPaBUIIbHBIE MHOTOTPAHHUKH
‘85 HKOHTponLHaﬂ pabota "MHororpaHHuKH" H 1 H 1 H H || ‘
’86 HHOHHTI/IG BEKTOpA Ha IUIOCKOCTH U B IIPOCTPAHCTBE H 1 H H H || ‘
87 _|[Cymma_sexcropon Lt ] H | || |
|88 “PaSHOCTL BEKTOpPOB H 1 H “ H || ‘
|89 “HpaBI/IJ'IO napa’suiesienumena H 1 H “ H || ‘




No Tema ypoka ‘ KonnuectBo yacoB ‘ Harta || DnekTpoHHbIE ITUGPOBBIC

n/n Bcero|| Konrponbnsie || Ipaktnueckue || H3YTCHIA obpazoBatenbHbIe
paboTHI paboTHI peCypeel
|90 “YMHO)KeHHe BEKTOPA HAa YMCJIO0 H 1 H “ H || ‘
91 |Pa3noxeHue BeKTOpa Mo 06a3ucy TpEX BEKTOPOB, HE JICKAIIUX B 1
OJIHOM MJIOCKOCTH

’92 HCKanstHoe IPOM3BEICHHAE H 1 H H H || ‘
|93 “BI)I‘-II/ICJ'IGHI/IC yIJjla MeXJy BEKTOPaMH B IIPOCTPAHCTBE H 1 H “ H || ‘
|94 “Hpomefmme 3a7a4M C BEKTOpamu H 1 H “ H || ‘
|95 “HpOCTeﬁmI/Ie 3a7a4M C BEKTOpamMu H 1 H “ H || ‘
‘96 HHpOCTCﬁH.IPIe 3a/1auu ¢ BEKTOpaMu H 1 H H H || ‘
’97 HHpOCTeﬁmHe 3a71a4M C BEKTOpaMH H 1 H H H || ‘
’98 HO606HI€HI/I€ U CHCTeMaTH3alMs 3HaHUH H 1 H H H || ‘
|99 “O606HI€HI/I€ U CUCTEMAaTH3alMs 3HAHUH H 1 H “ H || ‘
IIOO “I/ITOFOBaSI KOHTpPOJIbHAsI paboTa H 1 H 1 “ H || ‘
|101 “I/ITOFOBa;I KOHTpPOJIbHAs paboTa H 1 H 1 “ H || ‘
‘102 HO606H.ICHI/IG Y CHUCTEMAaTHU3alMs 3HAHUI H 1 H H H || ‘
|OBILIEE KOJIMYECTBO YACOB I10 IPOTPAMME | 102 | 6 [ 0 [ |

11 KVIACC - 102 HACA

Ne Tema ypoxka ‘ KosmuectBo dacos ‘ Hata DJeKTpOHHEIE II(POBBIC

n/n Bcero KOHTpOJILHLIe HpaKTI/IquKHe HU3YUYCHUA 06paSOBaTeJ'H>HLIe pPeCYpPChI
paboTEI paboTh
1 ([ToBTopenue Tembl "KoopauHaTH BEKTOpa Ha INIOCKOCTH M B 1
npoctpaHcTae"
2 |MoBropenne rempr "Cransproe npoussenennue BekTopos" |1 [ [ [ |

l H | | |

|3 HHOBTOpeHI/Ie Tembl "Beraucienue yriia Mexay BEKTOpaMH B IPOCTpaHCTBE"




No Tema ypoxka ‘ KonmaectBo gacos ‘ Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI

|4 HHOBTOpeHI/Ie TeMbl "YpaBHEHUE NPSIMOM, MPOXOAAIICH uepe3 1B TOUKHU" H 1 H H H H ‘
‘5 HYpaBHeHI/Ie IUIOCKOCTH, HOPMaJlb, YPaBHEHHUE IJIOCKOCTH B OTPE3Kax H 1 H H H H ‘
’6 HYpaBHeHI/Ie TUIOCKOCTH, HOPMaJIb, YPABHEHHUE IJIOCKOCTH B OTPE3KaxX H 1 H H H H ‘
’7 HBeKTopﬂoe HPOU3BE/ICHUE H 1 H H H H ‘
|8 HHI/IHeﬁHHe HEPaBEHCTBA, TMHEHHOE MPOrpaMMHUPOBAHUE H 1 H H H H ‘
|9 HHI/IHeI?IHHe HEpPaBEHCTBA, JIMHEITHOE TPOrpaMMHUPOBAHUE H 1 H H H H ‘
10 || AHanuTHYECKHE METOIBI pacuéTa yriia MKy IpSMbIMH B 1

MHOTOTpaHHHKAX
11 | AHanuTHYECKHE METOIBI pacuyéTa yrira MeX,Iy TUIOCKOCTSIMH B 1

MHOTOIpaHHHMKaxX
’12 HCDopMyJIa PAcCTOSIHUS OT TOYKHU JI0 INIOCKOCTH B KOOPAMHATAX H 1 H H H H ‘
’13 HHaxsz[eHHe PacCTOSIHUN OT TOYKH JI0 TUIOCKOCTH B KyOe H 1 H H H H ‘
14 |HaxoxIeHwne pacCTOSTHUH OT TOYKH J0 TUIOCKOCTH B TIPABHIILHOM 1

nupamue
’15 HKOHTpOJILHa;I pabota "AHanuTuueckas reomeTpus’” H 1 H 1 H H H ‘
’16 HCequI/Is{ MHOTOTPaHHUKOB: CTAHAPTHHIE MHOTOIPaHHUKH H 1 H H H H ‘
|17 HCequI/m MHOTOTPAaHHHKOB: METO]] CIIEIOB H 1 H H H H ‘
18 ||Ceuennss MHOTOTPaHHHUKOB: CTaHIAPTHBIE IUIOCKOCTH, TIEPECCUCHHS 1

IPSIMBIX U IVIOCKOCTEN
’19 HHapaJmeanme IPsIMbIE U TJIOCKOCTHU: ApaJUIEIbHbIE CEUECHMUS H 1 H H H H ‘
|20 HHapaﬂneanLIe NPSIMBIE U TUTOCKOCTH: Pacu€T OTHOIICHHI H 1 H H H H ‘
21 |ITapamnenbHble MIPSIMBIE M IUIOCKOCTH: YTIIBI MEXK/TY CKPEIIMBAIOIINMUCS 1

IPSMBIMH
22 |[leprieHAMKYIApHBIE MPSAMBIE B TUIOCKOCTH: CTaHAAPTHBIE MaphI 1

NEePHEeHIUKYJISPHBIX TUIOCKOCTEH U NPSMBIX, CHAMMETPUH MHOTOTPAaHHUKOB




No Tema ypoxka KonmaectBo gacos ‘ Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI
23 |[leprieHAUKYISIPHBIE TPSMBIC M IUIOCKOCTH: TEOpPEMa O TPeX 1
NEePICHIUKYIIIPax
24 |[leprieHANKYISAPHBIE IPSMBIE U TUIOCKOCTH: BBIYMCIICHUS JJTUH B 1
MHOTOI'paHHHMKaX
25 |TloBTOpEHHUE: TUIOIIAIM MHOTOYTOIBHUKOB, (POPMYJIBI IS TIOMIAICH, 1
COOOpaKeHHS TIOI00MS
26 |[ToBTOpeHUE: MIIOIIAIU MHOTOYTOJIBHUKOB, (OPMYJIBI IS TUTOIIAICH, 1
COO0paXeHHsI TOA00US
27 |[ToBTOpeHUeE: IO IH MHOTOYTOIEHUKOB, (POPMYIIBI IS TUTOIIAICH, 1
CO00paxeHust MoA00us
28 |TLmomaay ceyeHUt MHOTOTPaHHUKOB: TUIONIAIA TOBEPXHOCTEH, paspesanus| |
Ha YacTH, COOOpaskeHus1 No00us
29 |[Inomaau ce4eHUit MHOTOTPAHHUKOB: IIONIAIU IIOBEPXHOCTEH, pa3pe3anusi|| |
Ha YaCcTH, COOOpaxxeHus Mmoa00us
30 |[KontponbHas padora "[loBTOpeHue: MHOTOTPaHHUKH, CEYCHUS 1 1
MHOTOI'PaHHHUKOB"
’31 HO6LéM teaa. O6beM IPSAMOYTOJIBHOIO Napajuleenunena H 1 H H H H
’32 H3aIla‘-II/I 00 y1BOeHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKIHHU yIia H 1 H H H H
33 ||CrepeoMeTpHyecKHe 3aa9H, CBSI3aHHBIE C 00BEMOM MPSIMOYTOIHLHOTO 1
napasenenumnena
34 |IIpuknanHele 3a1a4M, CBA3aHHBIC C BBIYUCICHUEM 00bEMa npsiMoyroiasHoro| 1
napaieNienumnea
|35 HO6LéM MPSIMON TTPU3MBI H 1 H H H H
36 ||CrepeoMeTpUUECKIE 3aa4H, CBSI3aHHBIC C BEIYMCICHUEM 00bEMOB TIpsIMOH || 1
TIPU3MBI
|37 HHpI/IKHa,I[HBIe 3aJ1auu, CBSI3aHHbIE C 00BEMOM MPSIMOH MPU3MBI H 1 H H H H




No Tema ypoxka ‘ KonmaectBo gacos ‘ Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI

38 | BeruucieHre 00bEMOB TeI C MOMOIIIBIO OMpeIeiEHHOro nHTerpana. Oobém 1

HAKJIOHHOM NPU3MBI
39 ||Berauciienue 00bEMOB TN ¢ TOMONIBIO ONpeaeaeHHoro naTerpana. Oosém || |

U PaMHUIbI
40 | Dopmyna o6béma mupamuabl. OTHOLIEHHE 00BEMOB MUPAMUJ C OOIIUM 1

YTJIOM
41 | Dopmyna o0bEma mupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOIIUM 1

YTIIOM
|42 HCTepeOMeTqueCKHe 3aJ]1auu, CBS3aHHBIC C 00bEMaMI HAKJIOHHOW TIPU3MBI H 1 H H H H ‘
|43 HCTepeOMeTqueCKHe 3aJ1aud, CBA3aHHBIC C 00bEMAMU TUPAMHUIBI H 1 H H H H ‘
44 ([Ipuxnagublie 3amaun o Teme "OO0bEMBI TeN'", CBSI3aHHBIC C 00BEMOM 1

HAKJIOHHOW NPU3MBI
45 |TTpukmagaeie 3anaun 1Mo TeMe "OO0BEMBI Ten'", CBI3aHHBIC ¢ 00BEMOM 1

U PaMHUIbI
’46 HHpI/IMeHeHI/Ie 00BbEMOB. Brruniciienne pacCTosHUS J10 IIIOCKOCTH H 1 H H H H ‘
’47 HKOHTponLHasI pabora "O0bEM MHOrOrpaHHuKa" H 1 H 1 H H H ‘
48 |[lunuHapHUYecKas TOBEPXHOCTh, 00pa3yroNe HMINHIPUIECKOI 1

MTOBEPXHOCTH
’49 HHI/IHI/IHHp. [Ipsimoit kpyroBo# nunuHAp. [1no1maas noBEepXHOCTH IMIHHAPA H 1 H H H H ‘
’50 HKOHquCKaﬂ MMOBEPXHOCTh, 00pa3yOIIHe KOHUICCKOW TTOBEPXHOCTH. KOHycH 1 H H H H ‘
|51 HCequI/Ie KOHYCa IJI0CKOCTHIO0, TapasuieIbHON MIIOCKOCTH OCHOBaHUS H 1 H H H H ‘
|52 HYceqéHHmﬁ KoHyC. M300pa’keHne KOHYCOB 1 YCEUEHHBIX KOHYCOB H 1 H H H H ‘
|53 HHJ‘IOH.IEIL[B OOKOBOI IMMOBEPXHOCTH U MOJTHOM IMMOBEPXHOCTH KOHYyCa H 1 H H H H ‘
‘54 HHJ‘IOIHE[,Z[B OOKOBOM IMOBEPXHOCTH U MOJTHOM IMOBEPXHOCTH KOHYyCa H 1 H H H H ‘




No Tema ypoxka KonmaectBo gacos ‘ Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI

55 ||CrepeoMeTpHuyecKie 3a1aun Ha JOKA3aTeIbCTBO M BHIUMCIICHUE, 1

MOCTPOCHUEM CEUYCHUH IMIINHIPA, KOHyCa
56 | CrepeoMeTpHyecKre 3a1aui Ha JOKAa3aTeIbCTBO M BEIYMCIICHUE, 1

MOCTPOCHUEM CEUYCHUN IIMIIMHIPA, KOHYCa
’57 HHpI/IKHaI[HbIe 3a/1auu, CBA3aHHBIC C LIMJIUHIPOM H 1 H H H H ‘
’58 HHpI/IKJ'IaILHI)Ie 3a/1auu, CBA3aHHBIC C [IUIUHIPOM H 1 H H H H ‘
[59_|[Cpepa n map Lt H | | |
60 |Ilepeceuenue cdepbl U Mapa ¢ IWIOCKocThI0. Kacanue mapa u chepbl 1

IUTOCKOCTBIO. By 1 n3o0paxenwne mapa
61 |[lepeceuenue cdeprl U mapa ¢ TIOCKOCThI0. Kacanue mapa u cdepbl 1

TUIOCKOCThI0. Bu 11 n300paskeHue mapa
‘62 HYpaBHeHI/Ie coepsl. [Lnomans cheps! u e€ yacreit H 1 H H H H ‘
63 _|[Crvivierpus cpepet n wapa Lt H | H |
64 ||CtepeoMeTpUUYCCKHEC 3219l HA JOKA3aTEIIbCTBO U BBIYUCIICHUE, CBS3aHHBIC| |

co cdepoii U mapom, MOCTPOSHHUEM UX CEUCHHUH TIOCKOCTHIO
65 | CtepeoMeTpUYECCKHE 33/1aUl Ha JJOKA3aTEIbCTBO M BBIUUCIICHHE, CBA3aHHbIE| |

co chepoii 1 ImapoM, MOCTPOCHUEM UX CEYCHHH TIIOCKOCTHIO
|66 HHpI/IKHa,I[HBIe 3aJ1a4M, CBSI3aHHBIE CO C(hepOol U IMapoM H 1 H H H H ‘
67 |[loBTOpEHHE: OKPYKHOCTh Ha IIOCKOCTH, BBIYMCIICHHS B OKPY>KHOCTH, 1

CTaHAapTHHIE TTOI00US
|68 HPastqHHe KOMOHMHAIIMU TEJ BPAIIEHHUs 1 MHOTOTPaHHHUKOB H 1 H H H H ‘
|69 H3az[aq1/1 o Teme "Tena v MOBEPXHOCTH BpalieHus" H 1 H H H H ‘
|70 H3az[aq1/1 o teme "Tena ¥ MOBEPXHOCTH BpalieHus" H 1 H H H H ‘
‘71 HKOHTpOJ‘ILHa}I pabota "Tena u MOBEPXHOCTHU BpaIeHUS" H 1 H 1 H H H ‘
’72 HO6L'éM nuauHapa. Teopema 06 06bEME NPSIMOro HMIIMHIPA H 1 H H H H ‘




No Tema ypoxka KonmaectBo gacos ‘ Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI

73 || Bprauciienue 00bEMOB TeIT C TOMONIBIO OTpeieIEHHOT0 nHTerpana. O0bém 1

KOHycCa
|74 HHnomaﬂH OOKOBOI U MOJTHOU MTOBEPXHOCTH KOHYyCa 1 H H H H
75 |CtepeomeTpuiecKue 3a/1a4u, CBsI3aHHBIE C BHIUKCICHHEM 00BEMOB 1

IWIMHJPA, KOHYyCa
’76 HHpI/IKJ'IaILHI)Ie 3aa4u 110 Teme "O6BEMBI U IUIOLIAAM TOBEPXHOCTEH Ten" 1 H H H H
77 |O6BEM mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [Lnomanp 1

chepsl. CTepeoMeTprudecKue 3a7auu, CBI3aHHbIE C BEIYUCICHHEM 00bEMOB

mapa, mapoBOro CETMEHTA U IIapOBOT0 CEKTOpa
78 |[Ipukiamnble 3ama4uu o Teme "OO0bEMBI Ten", CBI3aHHbBIC ¢ 00BEMOM IIapa 1

U TIomasio chepbl. COOTHOMICHUS MEX Ty IUIOMIAASIMH IIOBEPXHOCTEH U

00BbEMaMU ITOT00HBIX TET
79 |[TomoOHBIE Tena B mpocTpaHcTBe. Mi3MeHeHne 00bEMa MpH 1mo100uu. 1

CrepeoMeTpruecKre 3aJa4H, CBSI3aHHbBIE C BRIYUCICHUEM 00hEMOB TN U

TTOIIAJIEN TOBEPXHOCTEN
‘80 HKOHTponLHaﬂ pabota "Ilnomanyu moBepXHOCTH M 0OBEMBI KPYTIIBIX Tet" 1 H 1 H H H
81 || IBmxkenus npoctpancTta. OtoOpaskeHus. [IBIKEHUS U PaBEHCTBO QUTYP. 1

OO01me cBOMCTBA IBUKEHUN
82 || Bupl IBHKCHUN: TTApaJJICITBbHBIN MIEPEHOC, IIEHTPAJIbHAS CUMMETPHS, 1

3epKaJbHasi CAMMETPHS, TIOBOPOT BOKPYT MPSMOM
|83 HHpeo6pa3OBaH1/m nozno6us. Ilpsmas u cdepa Ditnepa 1 H H H H
|84 HFeOMeTpI/I‘IeCKI/Ie 3aJ1a4y Ha IPUMCHCHUE JIBYKCHHUS 1 H H H H
|85 HKOHTpOJ'ILHa}I pabota "BekTopsl B mpocTpaHcTBe" 1 H 1 H H H
86 ||O6o0Omaromee moBTopeHue 11 moHATHI U METOOB Kypca reomerpun 10— 1

11 kmaccoB, cucremarusanus 3HaHul: "[lapamienbHOCTh NPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"




No Tema ypoxka ‘ KonmaectBo gacos Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI
87 ||O606maromee nmoBTopenue 11 moHATHII U METOAOB Kypca reomerpun 10— 1
11 kiaccoB, cucreMaru3anus 3Hanuii: "BekTopsl B mpocTpancTse"
88 ||Obo6maromee moBToperne 11 MoHATHI 1 METOZI0B Kypca reomerpun 10— 1
11 knaccoB, cuctemaTu3aiys 3HaHu: "BekTopsl B mpocTpaHcTBe"
89 |O6o06maroniee moBTopeHue 11 moHATHIA 1 METOIOB Kypca reomeTpun 10— 1
11 kmaccoB, cuctemarusanus 3HaHui: "OObEM MHOTOIpaHHHUKA"
90 |[O6o6maromee moBropenue 11 mousTHil 1 MeTo0B Kypca reometpun 10— 1
11 kiaccoB, cucremarusanus 3HaHuil: "O0beM MHOTOrpaHHUKA"
91 ||O6o6maromiee moBTopenue 11 MoHATHI 1 METOIOB Kypca reomerpun 10— 1
11 xnaccoB, cucremarusanus 3HaHui: "[11011a111 MTOBEPXHOCTH U OOBEMBI
KpyIJibIX Ten"
92 ||O6o0maroriee moropeHue 11 MoHATHI ¥ MEeTOIOB Kypca reoMerpun 10— 1
11 xnaccoB, cuctemaru3anus 3HaHuii: "[1nomany noBepxHOCTH U 0OBEMBI
KpyJibIX Ten"
|93 HI/ITorOBa;I KOHTpOJIbHAst paboTa H 1 H 1 H H H
‘94 HI/ITorOBa;I KOHTpOJIbHAsI paboTa H 1 H 1 H H H
’95 HHOBTOpeHI/Ie, 000011EHNE M CHCTEMATU3aLKs 3HAHUI H 1 H H H H
96 |HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKHU U €€ pOJIb B Pa3BUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
97 |[McTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B pa3BUTHU 1
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
98 |HcTopus pa3BUTHS CTEPEOMETPUU KaK HAYKH U €€ pOJIb B PA3BUTUH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U
99 |HUcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJIb B pa3BUTUH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI




No Tema ypoxka KonmaectBo gacos Jara DNeKTpOHHBIE U(POBBIC
n/m Beero|| Konrtponbhbie | Ipaxrnueckue || A3YICHAL obpazoBareiabHbIC PECYPCHI
paboThI paboThI
100 | IcTopus pa3BUTHSI CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHU 1
COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
101 |McTopust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B pa3BUTUH 1
COBPEMEHHBIX MHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH
102 |McTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHIH
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 8 [ 0 [




3ATIOJIHUTD
YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOANYECKHUE MATEPHUAJIbBI UISA YAUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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