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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBiseTCs OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh W3YUYEHHUS IUCLUILIMH €CTECTBEHHO-
Hay4YHOM HANpaBJICHHOCTU M IMPEAMETOB T'yMaHUTapHOro nukia. IlockosibKy jormyeckoe
MBILLUIEHHE, (OPMUPYEMOE IIPU U3YUYEHUU OOYUAIOLIMMUCS MOHATHUHHBIX OCHOB T'€OMETPUH,
IOpU JI0Ka3aTEeJIbCTBE TEOPEM M IOCTPOCHUU IIEMOYKM JIOTUYECKUX YTBEPXKICHUN IpHU
pELIEHNHM TEOMETPUYECKUX 3a/lad, YMEHUE BBIABUIATb M OINPOBEPraTb THUIIOTE3bI
HEIMOCPEICTBEHHO HCIOJB3YIOTCS NPH PEIICHUH 3aJad E€CTECTBEHHO-HAyYHOI'O LHKJIA, B
YaCTHOCTH (PU3UUECKHX 3a]ad.

Ilens ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriyoJ€HHOM YPOBHE —
pa3BUTHE MHAMBUIYAIBHBIX CHOCOOHOCTEW OOYyYarOIIMXCS NMPU M3YyUYEHUU FEOMETPHUH, Kak
COCTaBJISIIOLIEH MpeAMeTHOUM obnacTh «MaTtemaTuka U nH(popMaTUKa» yepe3 obecrnedeHue
BO3MOKHOCTH ITPUOOPETEHUS U UCIIOJIB30BAHMS 00JIee MIyOOKUX T€OMETPUUECKUX 3HAHUI U
NEUCTBUM,  CHEUU(PHUYHBIX  TEOMETPHUH, MW  HEOOXOJMMBIX  JJII  YCHEUIHOTrOo
po(heccuoHaNIBbHOr0 00pa30BaHNs, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMaTHKU.

[IpuoputeTHbIMM  3ajadyaMM  Kypca TE€OMETpUHM Ha  YIUIyOJIEHHOM  ypOBHE,
PACHIMPSAIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacUIMpeHHe TMPEACTABICHUS O TEOMETPUM Kak 4YacTH MHMPOBOM KYyJIbTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX
MaTe€MaTHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBAaTh M H3y4daTb pAa3HbIC SBICHUS
OKpY’KalOIIEr0 MHpa, 3HAHME NOHIATHUMHOIO anmapata no paszgeny «CrepeomeTpus»
y4eOHOr0 Kypca reoMeTpuH;

(opMupoBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATHUSIMH O MPOCTPAHCTBEHHBIX
¢durypax 1 uX OCHOBHbIMH CBOICTBaMH, 3HaHUE T€OpeM, POPMYJ U YMEHHUE UX MPUMEHSTH,
YMEHUS JOKA3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHWE YMEHHs paclo3HaBaThb Ha uyepTekax, MOJEISAX U B peaJTbHOM MHpE
MHOT'OIPAHHMKH U TeJIa BPALEHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(¢opMupoBaHHe  TOHMMAaHUS  BO3MOXKHOCTH  AKCHOMAaTHMYECKOTO  MOCTPOEHUS
MaTeMaTHYECKUX TeOpUid, OpMUPOBAHUE MOHUMAHUS POJIM aKCHOMATUKHU MPHU MPOBEACHUN
pacCyX IeHUN;

dbopMHpOBaHrE YMEHUS BIIaJIeTh METOJAMH JI0KAa3aTEIbCTB U AJTOPUTMOB PEILICHUS,
YMEHUS UX MPUMEHATH, NPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUsS
CTEpEOMETPUYECKUX 3a7ad U 33Jad C MPAKTUUYECKUM COJep)KaHueM, (OopMHUpOBaHUE
IOPEICTaBICHU O HEOOXOJUMOCTH JI0KA3aTEIbCTB IPH OOOCHOBAaHMM MAaTEMaTHYECKHUX
YTBEPXKACHUN U POJIM AKCUOMATUKU B IIPOBEACHUN JENYKTUBHBIX PACCYKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyJaromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUU, KPUTUIHOCTHU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO TEOMETPHUH;

(opMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUS
pacrno3HaBaTh NPOSBICHUS I€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B



peaNbHBIX JKU3HEHHBIX CHUTYAllUAX W TPHU MU3YYCHUH JPYTUX YUYEOHBIX TMPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIHMPOBAHMS PEAIBHBIX CHUTYalMM,
UCCIIENOBAaHUS IOCTPOEHHBIX MOJIENIEN, HHTEPIPETALIMHU TIOJYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH CO/IepKaTEIbHBIMU JIMHUSAMU ydyeOHoro kypca «I'eomerpus» B 10-11
Kiaccax SBIAIOTCA: «lIpsAMble M TIIOCKOCTH B MPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», « BEKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEN.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «YMETh ONEPUPOBATH MOHATUSIMI,
peJieBaHTHBIMHU T€OMETPUU Ha yriIyoJI€HHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COIEp>KaTEIbHBIM JUHUSAM YU4eOHOro Kypca, a GOpMHUpPOBAHUE JIOTHUECKUX YMEHUI
pacmpezieniieTcss He TOJBKO IO COJAEpXKATeNbHbIM JUHHUSIM, HO W TO ToAaM OOy4YeHHS.
Conepxxanue o0Opa30oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM OCBOCHHS
@enepasnibHOl  paboueld  mporpamMmbl, pacnpefesl€éHHbBIM 10  TrojaM  oOyueHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIINATIBHBIM BOIIPOCAM
oOyyarongecss 0O0palaiich HEOAHOKPATHO. OJTO IMO3BOJIIET OPraHU30BaTh OBJAJCHHE
F€OMETPUYECKUMH TIOHSATHUSIMM M HaBbIKAMHU TIOCIEJOBATEIIbHO M IOCTYIATEIbHO, C
COOJII0/IEHUEM TIPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIYIO CUCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA OO0y4arommxcs, paciupsiss ¥ yriayonss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3H.

[lepexo K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISECT:

co3gath ycioBus s auddepeHunanuu o0ydeHUs, MOCTPOCHUS WHIAMBUIYAIbHBIX
o0pa3oBaTeNbHBIX TMpOrpamMM, OOECHeYUTh YIIyOJIEHHOE UW3yYeHHE TEOMETPUU Kak
COCTaBJISIIONIEH yueOHOoro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYAIOIIMXCS K MPOJOJKEHUIO U3yUYEHUsI MaTEMATHKHU C Y4ETOM BbIOOpa
Oynymedt  mpodeccun,  oOecreunBas  MPEEMCTBEHHOCTh ~ MEXIy  OOIUM |
npodheCCUOHANIBHBIM 00pa30BaHUEM.

Ha uzyuenue yue6HOro kypca «I'eomerpusi» Ha yriayOn€HHOM ypoBHE OTBOAUTCS B 11
kiacce — 102 yaca (3 yaca B HEAENIO).



COAEPKAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, mmap. B3aumHoe pacrnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Ten
BpallleHUsI Ha TJIOCKOCTU. Pa3BépTka muimHapa U konyca. Cummetpusi chepsl U
miapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. OOBbEM Iapa U 1MapoBOTO
CErMeHTa.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
IUWJIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdepbl U 1mapa c
miockocThio. Kacanuwe mapa u cdepsl miaockocTbio. [loHSITHE MHOrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAaIlCHUS.

[Inomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, TUIONIAAb chepbl U e€ yacTe.
[Tono6bue B mpoctpancTBe. OTHOIIECHHE OOBEMOB, IUIONMIANCH ITOBEPXHOCTEH
nonoOHeIX Quryp. IlpeoOpa3zoBanue mnomooOusi, romoreTusi. PemieHue 3amay Ha
MJIOCKOCTH C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIlCHUS: CEUEHUS LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJSIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MIPOXOISIINE Yepe3 BEPIIUHY), CEUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUI: METOJ] CJIeJI0OB, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ TIepeHoca
CEKYILEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopet B mOpoctpanctBe. Omnepauuud HaJa BeKTopamu. BekTopHoe
YMHOXeHHE BeKTOpoB. CBOMCTBa BEKTOPHOro yMHOXeHUs. [IpsimoyronbpHas
cucTteMa KoopauHaT B mpocTpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKUX
3a1ay.

J{BMKEHUSA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakeHus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaulebHBIA TEpPEeHoC,
LEHTpajdbHasl CUMMETpPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHsX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeNIbHOCTH, ITAaroB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1auu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediekcuH Kak  OCO3HaHMs
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.



IHNPEAMETHBIE PE3YJIBTATDBI

K koniy 11 kiacca oOyyaronuiicss HAyduTCs:

¢ CBOOOJTHO OTEPUPOBATH TMOHATHUSMH, CBA3aHHBIMH C [HJIWHAPUYECKOM,
KOHMYECKOW U C(EepUYecKOll MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
HOJTyYEHUS;

e OIIEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEJIaMU BPAIICHUS: LUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacIio3HaBaTh TeJla BpalleHus (UUIUHAP, KOHYC, cdepa U map) U OObACHSITH
CHOCOOBI MOTYYEHUsI TEJ BpalLCHMUS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE CHEPBI U TIOCKOCTH;

 BBIYUCJISATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TE€JI BpalleHUS,
O0OBEMBI U IUIOMIAI MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BPAllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

e CBOOOJTHO OIEPUPOBATH MOHATHAMH, CBA3aHHBIMH C KOMOMHAIUSMHU Tl
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalCHUS;

e BBIYUCIIATh COOTHOLICHHSI MEXAY IUIOIIAAsIMU MMOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

e U300pa)kaTh U3ydaeMble (UTYpbl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJIl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BPAIllCHUS;

e U3BJICKaTh, HWHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHPOPMAILMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

e CBOOOHO ONEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

e BBITIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

*331aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh FT€OMETPUUECKHUE 33/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOUYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANMHATHOIO METOa MPU PEIICHHH;

¢ CBOOOJTHO ONEpUPOBATH MOHATHSAMH, CBSI3aHHBIMU C JBW)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BHITIOJIHATHh M300pa)KEHUSI MHOTOTPAaHHUKOB M TEN BpalleHUs Npu
NapajuleIbHOM — IEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPUH, NIPU TIOBOPOTE BOKPYT MPSIMON, IpeoOpa3oBaHus o 100us;



e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB W TEJl BPAIICHHS: CEUCHUS IMIIMHIpA
(mapajienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE YepPe3 BEPIITUHY ), CEUCHUS I1apa;

* ICTIOJIb30BATh METOJbl TOCTPOCHUS CEUEHUW: METOJ CIIEO0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;

¢ IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o MPUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANoJaraloluuX HECKOJIbKO IIaroB peHIeHUs, €ClIu YCJIOBUS
MPUMEHEHUS 3a]JIaHbl B IBHOM U HESIBHOU dopme;

epelIaTh 33Jlayd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOUICHUH U
HaXO0XKJECHUE TEOMETPUICCKUX BEIIMUNH;

o IPUMEHSTHh TPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

o IPUMEHSITH MOJTYUYEHHbIC 3HAHUSI HAa MPAKTUKE: CPAaBHUBATH, aHAJTU3UPOBATH
U OICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCHATh H3yYCHHBIC TIOHSTHS,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOWMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pealIbHbIC CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOSHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemarhb
MPaKTUYECKUE 3a/layd, CBSI3aHHBIE C HAXOXKICHUEM TE€OMETPUUYCCKUX
BEITNYWH;

e UIMETh TPEJACTABICHUS] 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne i/m I:::FD;Z];O;::{M PASACIOR HTEM Beero Konrpoabnsie | IIpakTnyeckune f)]g:zl:;:::;a]:zbﬂm e
padoThI padoThbI pecypebi
1 AHanuTuyeckast FeOMETpUs 15 1
5 [ToBTOpEHME, 06061].[6HI:I€ u 15 1
CUCTEeMaTHU3alus 3HAaHUU
OO6bEM MHOrOrpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBEepXHOCTH U 00BEMBI 9 0
KpPYIJIBIX TEIl
6 JIBrKeHUs 5 0
7 [ToBTOpEHwMeE, 0606HI€HI:I€ " 17 9
CUCTEMaTH3aIl1s 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m | Tema ypoka Kontpoasbnbie | IlpakTnyeckue
Bcero u3ydeHusi | oOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MeX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MIPSIMOH, 1
MPOXOJISIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounsseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MporpaMMHUpOBaHUE
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacuéTa yria 1
MEXy IIIOCKOCTSIMA B MHOTOTPaHHUKAX




dopmysia pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPAWHATAX

13 HaxoxneHue paccTosiHuil OT TOYKHU 10
TUIOCKOCTH B Ky0e

14 HaxoxneHue paccTosiHuil OT TOYKHU 10
IJIOCKOCTH B MPAaBUJILHON UPAMHUJIE

15 KontponbHas padota "AHamuTHdecKas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
napajuieNIbHbIe CEYeHUS

20 [TapannenpHble MPsMBIE U TUIOCKOCTH:
pacy€T OTHOLICHUN
[TapannenpHble MPsIMBIE U TUIOCKOCTH:

21 YTJIbI MEXKY CKPEIMBAIOIIUMUCS
MPSIMBIMU
[lepnieHIuKyIsIpHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJApPTHBIE Maphbl
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHY MHOTOI'PaHHUKOB

93 [lepnieHiuKyIsipHBIE IPSIMBIE U

IUIOCKOCTH: TeopeMa 0 Tpex




MePIeHIUKYIISIpax

24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS [UIUH B
MHOI'OTPaHHHUKAX

25

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

26

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakeHHs MOT00MS

27

[ToBTOpEHHE: MIOIIAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TIomaaen, COoOpakeHHs OT00MS

28

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

29

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TJIOIIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

ITpoBepounas pabota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaienenunena

32

3amaun 00 yaBOeHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKITH yria

33

CrepeomeTprdecKue 3a1auu, CBI3aHHBIE C
00BEMOM MPSMOYTOIBHOTO




ImapajiiCJICIrumIicaa

HpI/IK.HaI[HbIG 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHUEM 00BEMA TIPSIMOYTOIBHOTO
napajuieJenune1a

35 O0BEM npsAMOit TPU3MBI

36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI

37 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 omnpeaenéaHoro uarerpana. O0bpém
HAKJIOHHOU MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 omnpeaenéHHoro uarerpana. Oobpém
MU PAMH/TBI

40 ®dopmyna 00bEMa mupamMuasl. OTHOIICHHE
00BEMOB NUpamMu ¢ OOLTUM YIJIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHyecKHe 3ajauu, CBSI3aHHBIE C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
TTPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OObEMBI




Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

[Tpumenenne 00bEMOB. Brruncienue

46
pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOIOrpaHHHKa"
Hunuaapuyeckas MoBEpPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
MMOBEPXHOCTHU

49 Hwmmnsap. [pssmont KpyroBou HUIUHAIDP.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yloiue
KOHUYeckoii moBepxHocTu. Konyc

51 CeueHue KOHycCa MIO0CKOCTHIO,
MapaieIbHOM MJIOCKOCTH OCHOBAHUSA

59 VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM OBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

55 JTIOKA3aTeJIbCTBO M BEIYUCIICHHUE,
MOCTPOCHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuyecKHe 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa

57 [Tpuknagaelie 3a1a4n, CBI3aHHBIE C




OUJINHAPOM

58

HpI/IKIIaI[HbIG 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[Tepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62

VYpasaenne chepsl. [Lomans chepsr u eé
yacten

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHCIICHUS B OKPYKHOCTH, CTaHAApTHBIC
MOog00uUs

68

Paziauunsie KOMGI/IHaI_II/II/I TCJI BpallICHUSA U




MHOI'OI'PaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BparuieHus"

71

Kontposnbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIWJIMHIpa

73

Brrunciaenue 00bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
KOHyca

74

TTimommaan OOKOBOM U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB IIUIIMHAPA,
KOHyca

76

[Tpuknanueie 3ana4n o teme "OOBEMBI U
TIJTOINAIM TTOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 1apOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsrl. CTepeoMeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BLIYUCIIEHHEM 00HEMOB
n1apa, MapoBOr0 CETMEHTA U IAapOBOT0
CEKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBs3aHHbIe ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMEHUS MEXKTY




IUIOIA/ISIMH ITOBEPXHOCTEH U 00bEMaMHU
MOXOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEH

80

[TpoBepounas padora "ILiomiamu
MOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX TET"

81

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBvkeHust 1 paBeHCTBO Guryp. OOrmue
CBOICTBA JBHKCHUI

82

Buas! nBrkeHui: mapauieabHbIil
IIEPEHOC, LIEHTpaIbHasl CUMMETPUS,
3epKaJIbHAasi CAMMETPHS, IIOBOPOT BOKPYT
IpsAMOI

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

FCOMCTpI/I‘IeCKI/IC 3ala4i Ha IIPUMCHCHUC
JABUMKCHU S

85

ITpoepounas pabota "BekTopsl B
nmpocTpaHcTae”

86

Oo6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

O6o06maroriee noropenue 11 noHATUH U




MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsl B npocTpancTae"

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeTo0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsl B mpocTpancTae"

89

Ob6o61matoniee nopropenue 11 nousaruii u
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

90

Ob6o61matoniee nopropenue 11 nonsaruii u
METOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

91

O6o6mmatonee nopropenue 11 nonsruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

92

Ob6o06maromiee nosropeHue 11 noHATH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpyIJibIX Ten"

93

Hrorosas KOHTPOJIbHAsA pa60Ta

94

WroroBas koHTpoJsibHAs paboTa

95

[ToBTOpenue, 0600mEeHNEe U




CHUCTCMaTHU3al s 3HAHUM

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

99

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI
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Hcrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

102

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U




KOMIIBOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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