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COIAEPKAHUE YYEBHOI'O HPEIMETA «I'EOMETPUS»
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  CcTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemmBarommXcs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaIENbHOrO MpOeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYypbl HA IUIOCKOCTH: TETpasAp, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yrija. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienunier, NOPSAMOYTOJIBHBIM — MHapajulesienuIie]] W €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NIPAaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKM: IIpaBWIbHAs NPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJIHOM IOBEPXHOCTH HPSIMON IIPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IIPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpAMHATaAMH BEKTOpA H
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCaHHas okojio wwiuHapa. [lepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayuienbHO W MEPNEHAUKYJISIPHO OCH), CeYeHHs KOHyca (TmapajuiesibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepanuu HajJ BEKTOpamMHu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [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  4J€Ha  POCCHMCKOro  O0IIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) IaTPMOTHYECKOE BOCIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTH)KEHUH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH M JEATENIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpelbl, OCO3HaHUE IrI100ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSIX, MpEIjiaraTh KPUTEPUH JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

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

CaMOCTOSITENILHO (POPMyYIIMpPOBaTh OOOOIIEHHUST U BBIBOJBI MO pe3yjibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX 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
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpOBaTh MH(GOpPMALMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CY>KACHHUS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOIl 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
(bopMyIUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUPATh CIIOCOO pElIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  IIO3HABATEJIBHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

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

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThcs, OOCYX AAaTh MpOIEcCC U pe3ylbTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JEHUCTBUSA C JPYTMMH YICHAMHM KOMAaHJbI, OLEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPUH TIPU
pelIeHnH 3a7a4 ¥ MPOBEJACHUU MaTeMaTHYECKUX PACCyKIACHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJTaCCU(UIIMUPOBATh B3aUMHOE PACIOJOKEHHE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO  OMEpPUPOBATh MOHSATHUSMU, CBSI3aHHBIMH C  yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OTIEPUPOBATH MTOHATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TMpuU3Ma,
MUpaMU/Ia, MPSIMOYTOJIBHBIN Mapaienenunesn, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBAaHHS  JUIA
KJaccuukanuu;

e CBOOOZHO  OMNEPUPOBATH  TOHATHSAMHU, CBA3AHHBIMU C  CEUCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBIIOJIHATH NapaJLIENbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATH U300pakeHHs GUTYp Ha MIOCKOCTH;

e CTPOUTHh CEYEHHUS MHOTOTPAHHHUKOB Pa3JIUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IJIOIIAIM TOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma, TUpamMuaa),
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSAMHU: CUMMETPHUSI B HPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JO0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e IPUMEHSTh  IPOCTEUIINE MPOrpPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPEOOpPa3OBbIBATH U HHTEPIPETHPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHWA Ha TMpaKTUKE: CpaBHUBAaTh U
aHAIM3UPOBATh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM TI'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh TMpEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4acTu GyHIaMEHTA PA3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



¢ CBOOOJTHO OIEPUPOBATh MOHATHUSMH, CBA3aHHBIMH C MHJIMHAPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOy YEHUS;

e OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C TEJIAMHU BPAILLCHUS: LWIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJa BpalieHus (IIIMHAP, KOHYC, cdepa U map) u 00bACHATD
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

e KJIaCCU(UIMPOBATh B3AUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

e CBOOOJHO OINEpPUPOBATH MOHATUSMH, CBS3AHHBIMH C KOMOWHALMSIMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIU TEJIO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IUIOIIAIIMHU MOBEPXHOCTEN M 00bEMaMu
ITOTO0OHBIX TEN;

e M300paxkaTh HW3y4yaeMble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEepTE)KU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUI CBEpXy, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

e U3BJIEKATh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBIIOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

e pEIIaTh TEOMETPUYECKHE 3aa4l HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

¢ CBOOOZHO ONEPUPOBATH TMOHATUAMM, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

¢ BBITMIOJHATh HM300paXEHUST MHOTOTPAHHUKOB W TeJl BpalllCHHs IpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTh CEUEHUsT MHOTOIPAHHUMKOB M TEJ BpAIICHUS: CEUCHUS LUIMHApA
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYLIEHN TIJIOCKOCTH;



e IOKAa3bIBAaTh TEOMETPUIECCKUE YTBEPKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB PpEUIeHHs, €CIU YCIOBHUSA
PUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

epelIaTh 3aJa4ll Ha JOKa3aTeJbCTBO MAaTEMAaTHUECKUX OTHOIICHUN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

o MPUMEHSTh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUSCKUX 3a/1a4;

e IPUMEHSATH MOJYYCHHBIC 3HAHWS Ha TPAKTHKE: CPAaBHUBATh, AaHATTU3UPOBAThH
U OILICHWBATh peajbHBbIC CUTYyalldd, MPUMEHSATh H3yUYEHHBIC TOHSITHSA,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyIMPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTyallud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH U TEOopeM, arlrmapata anreOpbl, penaTh
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUCCKUX
BCITNYWH;

e IMETh TIPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

BBenenue B crepeoMeTpuro

B3anMHOe pacnionoxeHue npsMbIx B
IIPOCTPAHCTBE

[TapanienbHOCTh MPSAMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHuKyIPHOCTD MPSMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA
MHororpanHuku
Bekropsl B IpocTpaHCcTBE

[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus
3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Bcero

23

25

16

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchbl

ouomoreka [JOK
https://m.edsoo.ru

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

AHanuTnyeckas reOMeTpus

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui

O6bEéM MHOTOTpaHHHKA

Tena BpameHus

[Tnomaay moBepxXHOCTH U 0OBEMBI
KpPYIJIBIX TEIl

JBmxeHus

[ToBTOpEeHuEe, 06001IeHNE 1
crcTeMaTH3aIus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

KoanuecTBo 4acoB

Kontpoabubie IIpakTuueckue

Beero padoThI padoThI

15 1 0
15 1 0
17 1 0
24 1 0

9 1 0

5 1 0
13 2 0
99 8 0

JJIeKTPOHHBbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

ouonmmoreka [IOK
https://m.edsoo.ru

oubnmoreka [JOK
https://m.edsoo.ru

oubmmoreka [{OK
https://m.edsoo0.ru
oubnmoreka [JOK
https://m.edsoo.ru

oubmuoreka [JOK
https://m.edsoo.ru

oubmmuoreka [JOK
https://m.edsoo.ru

ouommoreka [IOK
https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

No

n/n

KoaunuyecTBO 4acoB

Tema ypoka
Bcero
padoThI

OcHoBHbIE TIpaBUiIa
M300paKeHUs Ha
PHUCYHKE TIOCKOCTH,
napajuIeNbHbIX
MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTus
CTEPEOMETPHUH: TOUKA,
npsimMasi, MI0CKOCTh,
MPOCTPAHCTRO.
OcHoBHbIE TpaBUIIa
M300pakeHus Ha
PHUCYHKE TTIOCKOCTH,
napaIebHbBIX
MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

ITonsatus:
MepeceKarnmecs
IUIOCKOCTH,
MEepPECEKAOIINECS
npsMas U MIOCKOCTh;
MOJYIIPOCTPAHCTBO

ITonsarus: 1 0

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3y4eHus

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://educont.ru/?ysclid=llumjlny2z129385784

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/



https://educont.ru/?ysclid=llumj1ny2z129385784
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IepeceKaroIuecs
IJIOCKOCTH,
nepeceKaroIuecs
npsiMasi ¥ MJI0CKOCTh;
MOJIyIPOCTPAHCTBO

MHoOrorpaHHukKH,

Hn300pakeHUE

MPOCTEUIIINX

MPOCTPAHCTBEHHBIX 1 0
uryp,

HECYIIECTBYOIINX

00BEKTOB

MHoOrorpaHHUKH,

n300pakeHUE

MPOCTEUIINX

MIPOCTPAHCTBEHHBIX 1 0
uryp,
HECYIIECTBYOIINX
00BEKTOB

AKCHOMBI
CTEPEOMETPUHU U
TIEPBBIC CIICJICTBUS U3
HUX

AKCHOMBI
CTEPEOMETPUU U
TIePBbIC CIICICTBUS U3
HUX

AKCHUOMBI
CTEPEOMETPHUU U

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/

10

11

TIEPBBIC CIICICTBUS U3
HuX. CriocoObl
3a/IaHMs] IPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS IPSMBIX
U IIJIOCKOCTEH

N3o6paxenue cedeHuit
MMpaMHIbI, Ky0a u
MIPU3MBI, KOTOpPbIE
IIPOXOJIAT Yepe3 UxX
pEbpa. N3o0pakenue
repeceyeHust
MIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N3o0pakenune ceueHunit
MUpaMHJIbI, Ky0a u
MIPU3MBI, KOTOpPbIE
MPOXOMST Yepe3 ux
pEbpa. N3o0pakenue
IepeceyeHus
TTOJTYYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/

https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/

12

13

14

15

N3o0paxeHune cedeHmit
MUpaMHIbl, Ky0a u
MIPU3MBI, KOTOpPbIE
MIPOXOJAT Yepe3 ux
pé6pa. N3obpaxkeHue
IepeceyeHust
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMU LIBETAMHU

Meton ciienoB Uid
MOCTPOEHUS CEUCHUH

Meron cnenoB nis
IOCTPOEHUSI CEUECHU M.
CgoiicTBa
IIepECEYECHU N MPSIMBIX
U IIJIOCKOCTEN

N3o6paxenune cedeHuit
MMpaMHJIbI, Ky0a u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux
pé6pa. Uzobpaxkenune
nepeceyeHust
MOJTY4E€HHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMH LIBETaMU

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

16

17

18

19

20

MeTton CIeoB s
MMOCTPOCHHUS CCUEHUH.
CpoiicTBa
MepeCceYCHU I MPSIMBIX
H IIJIOCKOCTEH

[ToctpoeHue ceueHui
B IUpamue, Kyoe mo
TpEM TOYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YepTexeH U
3aruch 11aroB
MMOCTPOEHUS

ITocTpoenue ceueHui
B IIUpamuje, Kyoe 1no
TpEM TOUKaM Ha
pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U
3aIUCh 11aroB
ITOCTPOEHUS

[Toctpoenue ceuenuit
B IUpamuie, Kyoe 1o
TpEM TOYKaM Ha
pé6pax. Coznanue
BBIHOCHBIX YEepTEKEU U
3aluch L1aroB
IIOCTPOEHHUS
[Toctpoenue ceuenunit
B IUpamuie, Kyoe mo
TpEM TOYKaM Ha

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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21

22

23

24

pé€opax. Coznmanue

BBIHOCHBIX LICpTG)KCﬁ u

3aI1iuCh 11aroB
IMOCTPOCHHUA

IToBTOpeHue
IUIAHUMETPUHU:
Teopema o
IIPONIOPLIMOHAJIBHBIX
orpe3kax. [logobue
TPEYrOJIbHUKOB

IToBTOpeHune
IJITAHUMETPUU:
Teopema Menenas.
Pacuetsl B ceueHusx
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA
IJIJAHUMETPUU U
CTEPEOMETPUH

KonTponbHas pabota
" AKCHOMBI
CTEPEOMETPHH.
Ceuenug"

Bzaumuoe
pacroyioxeHue
HpSIMI)IX B
MIPOCTPAHCTBE.
CxkpemmBaronecs
npsamsie. [Ipu3naku

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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25

26

27

CKPEUIMBAOIIUXCS
MPSIMBIX.
[TapannensHble
psiMbIe B
MIPOCTPAHCTBE

Teopema o
CYILLIECTBOBAHUH U
€MHCTBEHHOCTH
NpAMON napajuieIbHON
JTAHHOU MPSIMOi,
MPOXOIAIIEH uepe3
TOYKY MPOCTPAHCTBA U
HE JIeKallen Ha
JAHHOM MPSIMOM.
Jlemma o nepeceueHun
napajuieIbHbIX
MPSIMBIX IJTIOCKOCTHIO

[TapamrenpsHOCTB TpEx
npsMbIX. Teopema o
TPEX MapauIeIbHbIX
npsAMbIX. Teopema o
CKPEIHBAIOIINXCS
MIPSIMBIX

[TapannensHoe
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napayienTbHOTO
MPOEKTUPOBAHHSI.
N300paxkeHne pa3HbIX

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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28

29

30

31

¢buryp B
napajuieIbHON
MIPOEKLIUU
LenTpanbHas
IIpOeKLHUsA. YTOoll C
COHAINPABJICHHBIMU
CTOpPOHaMU. YTOJI
MEX1y IPSIMBIMU

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIIEIOBaHUE,
CBSI3aHHBIE C
PacrojoKeHUEM
MPSIMBIX B
MIPOCTPAHCTBE

[TonsTns:
[apajuIeIbHOCTh
MIPSIMOM U TUIOCKOCTHU B
IIPOCTPAHCTBE.
IIpusnak
MapajuIeIbHOCTH
MPSIMOM M TUIOCKOCTH.
CaoiicTBa
MapajIeIbHOCTH
IIPSIMOM U INIOCKOCTHU

I'eomerpuueckue
3a/1a4M Ha BBIYKCIICHHE
U J10Ka3aTeIbCTBO,
CBSI3aHHBIE C

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/
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32

33

34

35

[apaJuIeIbHOCTHIO
MPSIMBIX U MJIOCKOCTEH
B [IPOCTPAHCTBE

[ToctpoeHue ceuenus,
IIPOXOSALIETO Yepes
JAHHYIO TIPSIMYIO Ha
yepTexke u
rapajuieJIbHOTr O
JIPYrou MpsMOu.
Pacué€r orHOLIEHNI
[TapannenpHas
MPOEKIUA,
MIPUMEHEHHUE 11
MIOCTPOEHHUS CEYEHUN
Ky0a u
napajuieJenuIea.
CgoiicTBa
napajuiesenumnesa u
MIPU3MBI

[TapamiensHbIe
mockocty. [Ipru3Hakn
MapajuIeIbHOCTH JIBYX
IIJIOCKOCTEN

Teopema o
NapajuIeIbHOCTH U
C€ANHCTBCHHOCTHU
IJIOCKOCTH,
MPOXOIAIIEH uepe3
TOUKY, HE

https://m.edsoo.ru/
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36

37

38

39

IIPUHAJICKALTY IO
JAHHOM IJIOCKOCTHU U
CIICZICTBUS U3 Hee

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: 0
MapaieIbHOCTH
MPSAMBIX [T€PECCUCHUS
IIPU IEPECEUCHUHU JIBYX
napasieabHbIX
IIJIOCKOCTEMN TPEThen

CaoiicTBa
HapajuIeIbHbIX
IJIOCKOCTEH: 00
OTpe3Kax
MapajuIeIbHbIX
MPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajuieIbHBIMU
IIJIOCKOCTSIMU; O
[IEpECCYCHUH IPIMOU
C IByMs
napajuIeIbHBIMU
IIJIOCKOCTSIMU
IToBTOpEeHue: Teopema
[Tugaropa na
IIJIOCKOCTH
[ToBTOpEHuUeE:
TPUTOHOMETPHS

https://m.edsoo.ru/
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40

41

42

43

44

45

IIPSIMOYTOJIBHOT'O
TpEYyroJbHUKA

CaoiicTBa Ky0a 1
IIPSIMOYTOJIBHOI'O
napaJuleenunesa

Beraucnenue umH
OTPE3KOB B KyOe u
MPSIMOYTOJTBHOM

napaiesienue e

[lepnieH UKy ISIPHOCTD
IIPSIMOU U TUIOCKOCTH.
IIpuznak
NIEPIEHIUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

[lepnieH UKy IAPHOCTD
MIPSIMOM U TNIOCKOCTH.
IIpusnak
MEPIEHUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

Teopema o
CYILLIECTBOBAHHUHU U
€IMHCTBEHHOCTH
MIPSAMOM, IPOXOIAIIEN
4yepes3 TOUKY
MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IJIOCKOCTH
[InockocTtu n
NIEPIICHIUKYIISIPHBIE

https://m.edsoo.ru/
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46

47

48

49

50

51

52

UM IIPSAMBIC B
MHOI'OI'paHHHUKax

[InockocTtu u
NIEPIEHIUKYIISIPHBIE
UM TpsIMBIE B
MHOTOTpaHHUKAX
[lepnenaukysnsp u
HaKJIOHHASL.
[Toctpoenue
NEpIEeHIUKYIISIpa U3
TOYKH Ha MPSAMYIO
[lepnennukynsp u
HaKJIOHHAS.
[Toctpoenue
MEpIEeHIUKYIIsIpa U3
TOYKH Ha MPSAMYIO
Teopema o Tpéx
MEepIeHIUKYIsIpax
(npsiMast u oOpatHas)
Teopema o Tpéx
NepHneHIuKyIspax
(npsiMast u oOpatHas)
Yron mexny
CKPEILMBAIOIUMUCS
MPSIMBIMU

[Touck
MePIEeHIUKYISIPHBIX
MPSIMBIX C TOMOLIBIO
MepHEHIUKY IS PHBIX

https://m.edsoo.ru/
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53

54

55

56

57

IJIOCKOCTEN

OpToroHajibHOE
MIPOCKTUPOBAHUE

[Toctpoenue ceueHuit
Ky0a, IpU3MBlI,
MPaBUIbHOMN
MAPaMUJBI C
ITOMOUIBIO
OPTOTOHAJILHOM
MIPOCKIIUU
[TocTpoenue ceuenunii
Ky0a, IpU3MBI,
IIPaBUJILHON
MIUPaAMUIBI C
MTOMOLUIBIO
OpPTOTOHAJIBLHOU
MIPOEKLUU
Cummerpus B
MIPOCTPAHCTBE
OTHOCHUTEIILHO
IIJIOCKOCTH.
[imockoctn
CUMMETpUH B
MHOT'OTpaHHUKAX

[Ipu3nak
MEPIEHIUKYIIPHOCTH
IIPSIMOM U INIOCKOCTHU
KakK CJIEICTBUE
CUMMETPUU

https://m.edsoo.ru/
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58

59

60

61

62

63

IIpaBunbpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii ot
TOYKHU J0 INTIOCKOCTH

IIpaBunbpHbBIE
MHOT'OTPaHHUKHU.
Pacuér paccrosinuii ot
TOYKHU J0 INIOCKOCTH

Crioco0sl OycTUTh
IEPIEHIUKYIIAPBL:
CUMMCTpPUA, CABUT
TOYKH T10
napauIeIbHON IpsSMOi

CaBur 110
HEIapauieIbHON
MIPSIMOM, U3MEHEHHE
paccTosHuI

KonTponbnas padora
"B3anmHoe
pacIoyioKeHue
MPSIMBIX U IJIOCKOCTEN
B ITpocTpaHcTBE"

[ToBTOpEHME: yroa
MEXIY IMPSMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTOoJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edsoo.ru/
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64

65

66

67

68

69

IToBTOpEHUE: yroiu
MEXIY
CKPEIINBAIOIIUMUCS
IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomerpuueckue
METO/IbI BBIYMCIICHUS
yria MEeXIy IpsIMbIMU
B MHOT'OTPaHHUKAaX
JIByrpaHHBIN yTOJI.
CBOMCTBO TUHEHHBIX
YTJIOB IBYTPAHHOTO
yriaa
[IepnenqukynspHble
miockocTu. CBolicTBa
B3aUMHO
NIEPIEHIUKYJISIPHBIX
IIJIOCKOCTEN

[Ipu3nak
MEPIEHUKYISIPHOCTH
IJIOCKOCTEi; Teopema
0 NpAMOU
[IEpECCUCHUS IBYX
IIJIOCKOCTEN
NEPIEHIUKYISIPHBIX
TpEThEN MIIOCKOCTH
IIpssMOyTONBHBIM
napasiesnenunes; Kyo;
U3MEPEHUS, CBOMCTBA

https://m.edsoo.ru/
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70

71

72

73

74

IPSIMOYTOJIBHOTO
napajuiejenumena

Teopema o 1uaroHajIu
IIPSIMOYTOJIBHOI'O
napajuviejenumneaa u
CIIEICTBHUE U3 HEE

CrepeomeTrpuueckue u
MIPUKJIAIHBIC 3a/1a9H,
CBSI3aHHBIE CO
B3aMMHBIM
pacrnoaoKeHUeM
MPSIMBIX U IJIOCKOCTH

[ToBTOpEHue:
CKPEIIMBAIOIINECS
MpsIMBIE,
NapauIeIIbHbIC
IIJIOCKOCTH B
CTaHIAPTHBIX
MHOT'OTPaHHUKAX

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKpEUIMBAOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXIY
CKPEUIUBAIOIINMUCS
MIPSIMBIMU B TIPOCTHIX
CUTYaITUIX

Paccrostaue ot ToukH
JI0 TIOCKOCTH,

https://m.edsoo.ru/
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75

76

77

78

79

80

paccTostHue OT NPSMOU
710 IJIOCKOCTH

Brruncienune
pacCTOAHUN MEKY
CKPEILIHMBAIOIIUMUCS
MPSIMBIMU C TTIOMOIIBIO
MEePIEHIUKYISPHON
IIJIOCKOCTH
Tpéxrpansslii yrom,
HEpPaBEHCTBA JJIs
TPEXTPaHHBIX YTJIOB.
Teopema ITudaropa,
TEOpPEMbI KOCUHYCOB U
CUHYCOB JJIsi
TPEXTPAHHOTO yria

DJeMEeHThI
chepuueckoit
TCOMETPHH:
reoIe3NYECKUE TMHUN
Ha 3emie

KonTponbnas padora
"Yrubl 1 paccrosiHuA"

CucremaTu3aius
3HAHHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

[Tupamuna. Buabl
nupamu . [IpaBunbHas
nupamMuaa
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81

82

83

84

85

86

87
88

89

90

91

IIpusma. IIpsamas u
HAKJIOHHAs [IPU3MBI.
IIpaBuibHas mpusma
[Ipssmoint
napajuieIenuIe,
IIPSIMOYTOJIbHBIN
napasuenenunen, Kyo

Brimykiisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa

Brinmykisie
MHOT'OTPaHHUKHU.
Teopema Ditnepa.
[IpaBunbHbBIE N
MOJIyPaBUIIbHBIE
MHOTOTpPaHHUKHU

KonrtponbHas pabora
"MHororpaHHuKu"

ITonsaTue BexTopa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpOB
PasnocTs BEKTOpPOB

[IpaBuno
napajuiesenumena

YMHOKEHUE BEKTOpa
Ha 4UCIIO0

Paznoxenue BCKTOpPa

https://m.edsoo.ru/
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92

93

94

95

96

97

98

99

100

101

102

1o 6azucy Tpéx
BEKTOPOB, HE
JIeKaIUX B OTHOMI
IUIOCKOCTH

CkansipHoe
MIPOU3BEJICHUE

Beruncnenue yria
MEX/1y BEKTOpaMU B
IIPOCTPAHCTBE
[Ipocreimue 3anauu ¢
BEKTOPaMH
[Ipocreiimne 3amauu ¢
BEKTOPaMH
[Ipocreiimne 3amauu ¢
BEKTOpaMH
IIpocreiimne 3anauu ¢
BEKTOpPaMH
O60061eHue 1
CHUCTEMaTU3alUs
3HAHUU

O60061eHue
CUCTEeMaTU3alUs
3HaHUHN

Hrorosas
KOHTpOJIbHas paboTa

HNrorosas
KOHTpOJbHas paboTa

O06001IeHNEe 1
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CUCTEMATH3AIIIS
3HaHUHU

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102



11 KJIACC

Ne i/

Tema ypoka

[ToBTOopenue Tembl "KoopanHaTel
BEKTOpPA Ha MJIOCKOCTH U B
npocrpaHcrae”

[ToBTOopenue temsl "CkansipHoe
MPOU3BEICHUE BEKTOPOB"

[ToBTOpeHue TeMbl "Boruncnenue yria

MeX/1y BEKTOpaMu B IpOCTpaHcTBE"

[ToBTrOpenue Temsl "YpaBHEHUE
MPSIMOM, IPOXOIAILEH Yepe3 IBe
TOYKH"

ypaBHeHI/IC IJIOCKOCTHU, HOpMAJIb,
YpaBHCHHC IUNIOCKOCTHU B OTPE3KaAX

ypaBHeHI/IC IIJIOCKOCTHU, HOpMAJIb,
YpaBHCHHC IUNIOCKOCTHU B OTPE3KaAX

BekropHoe nmpousseneHne

JInneliHble HEPABEHCTBA, JINHEWUHOE
MIPOrpaMMUPOBaHHE

JInneliHbIe HEPABEHCTBA, JINHEWHOE
IIPOrpaMMHUPOBAHHE

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

https://m.edsoo.ru/

bu6nuorexa [IOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bu6nunorexa LIOK


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec

10

11

12

13

14

15

16

17

18

19

AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXy NMPSMbIMUA B MHOTOTpaHHUKAaX

AHanmuTndeckue METOAbI paC‘IéTa yriia
MCKAY IJIIOCKOCTSMU B
MHOTI'OrpaHHUKax

CDopMyna pacCTodAHusA OT TOYKHU A0
IIOCKOCTHU B KOOpAHWHATaXxX

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO
IIJIOCKOCTH B 1<y6e

HaxoxieHne pacCTosIHUM OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOW ITUPAMHUJIE

KonTponbhas padota "Ananuruyeckas
reomeTpus”

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PpaHHUKOB: MCTO
CJICI0B

CeueHns MHOT'OI'PpaHHUKOB:
CTAaHAAPTHBIC INIOCKOCTH, ICPCCCUCHUA
IPpsAMBIX U ILIOCKOCTEH

[TapannensHbIE IPSMBIE U TUIOCKOCTH:
MapaJJIENbHbIE CEYEHHUS

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6nmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubmuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubmnoreka IIOK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

bubanoreka [JOK
https://m.edsoo.ru/f2al04ec



https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec

20

21

22

23

24

25

26

27

28

29

[TapannenpHbIE IPSMBIE U TUIOCKOCTH:

pacuér OTHOIICHUN

[TapannenpHbIE IPSMBIE U TNIOCKOCTH:

YTJIbI MKy CKPEIIMBAIOIIUMHUCS
MPSAMBIMHA

IlepnenquKynspHbIC IPSAMBIE U
IJIOCKOCTH: CTaHAAPTHBIE apbl
MEPIEHIUKYIISIPHBIX IUIOCKOCTEN U

MIpsAMBIX, CUMMCTPHUU MHOI'OI'PAaHHUKOB

[leprnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
MepHeHIUuKyIsIpax
[lepnienuKyIsipHBIE IPSIMBIE U
MIJIOCKOCTH: BBIYMCIICHHUS JITTUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIst
ionaaen, cooopaxeHust moaoous

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIS
TJI0IA N, COOOPaKEHUSI TIOT00MS
[ToBTOpEeHMeE: mIoImaIn
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIS
TJI0IA N, COOOPaKEHUSI TIOTO0MS

IInomanu cedenuit MHOT'OI'PaHHUKOB:

IJIOIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00us

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubmuoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [IOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
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30

31

32

33

34

35

36

37

38

39

TJIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00HS
Konrponsnas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CCUYCHUS
MHOTOTPaHHUKOB"

O06bEM Tena. OObeM NPSIMOYTOJILHOTO
napaJiesienumnesa

3agauu 06 yABOCHUHU Ky0a, 0
KBajipaType Ky0a; 0 TPUCEKLIUH yTJia

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapaJuIeyIeuIe/ia
[TpuknanHbIe 3a/1a49M, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMaA
MPSIMOYTOJIHFHOTO TIapaJUIeIICTHIIe/1a

OO6BbEM IpsIMON TPU3MBI

CrepeoMeTrpuueckue 3a1auy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
MPSAIMOM TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOI TPU3MBI

Brruncienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0bsEM
HAKJIOHHOM NPU3MBbI

Brrunciaenne 00bEMOB TEN ¢ TOMOILBIO

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bub6nmmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubmnoreka IIOK
https://m.edsoo.ru/f2al04ec

bubmnoreka IIOK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

but6mmorexa [IOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
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onpeaenéHHoro uarerpana. O0bpém
MUPaAMHU/IBI

®opmyia 00bEMa MUpPaMUIbIL.
OTtHOmIEeHNE 00BEMOB MTUPAMUJL C
O0IIKM YTIIOM

dopmyna 00bEMa MUPaMHIBL.
OrHoueHne 00bEMOB MUPAMUTI C
OOIIKM YTIIOM

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMaMU HAKJIOHHOM
IIPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIC C 00BEMAMU TTUPAMHUIBI

[TpuknagHele 3a/1a4u MO TEME
"O0BEMBI Ten", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOH IPU3MBbI

[IpuknanHele 3a1a4u MO TEME
"O0BEMEBI TeN", CBA3aHHBIE C 00BEMOM
HI/IpaMI/II[BI

[Tpumenenune o0bEMOB. Boruncinenue
paccTostHUSA 10 IIIOCKOCTH

Konrtponsnas padora "O0béM
MHOrOrpaHHHuKa"

Humaaprdeckas IOBEPXHOCT,
o0pa3yroine UIHHIPHIECKON
MOBEPXHOCTHU

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bub6nmmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubmnoreka IIOK
https://m.edsoo.ru/f2al04ec

bubnmnorexa LIOK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec
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Munuuap. [psamoit kpyrosoun
nuHap. [Inomans nosepxHocTu
LUIMHIpA

Konnueckas noBEpXHOCTB,
o0pa3yronme KOHUIeCKOn
nosepxHoctu. Konyc

CeueHue KOHycCa MIO0CKOCTHIO,

HapaJIHCHBHOfI IIJIOCKOCTH OCHOBaHMA

VYceuénnslil konyc. M300paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomaae 60KOBOI MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYyCa

[Tnomans 60KOBOI MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aa4 Ha
JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LIUIIMHIIPA,
KOHYyca

CrepeomeTpryecKHe 3a1a4u Ha
JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOEHUEM CEUCHUH LUIINHIIPA,
KOHycCa

[Tpuknagaelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubmuoreka [IOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmorexa [IOK
https://m.edsoo.ru/f2al04ec

but6mmorexa [IOK
https://m.edsoo.ru/f2al04ec

bu6nunorexa LIOK
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Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocTero. Kacanue mapa u cdepst
IUIOCKOCTBI0. Buj u n3obpaskenue
mapa

[Tepeceuenue cdepsl u miapa ¢
ockocTeio. Kacanue mapa u cdepsr
IJI0CKOCThI0. By u n3obpaxkenue
mapa

VYpasuenue chepsl. [Lnomans chepsr u
e€ yacren

Cummerpus cheps! 1 mapa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapOM,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

CrepeomeTprieCcKHe 3a/1a4i Ha
JTIOKA3aTeNIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEepoit U MapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoii u mapom

IToBTOpPEHME: OKPYKHOCTH Ha

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubmuoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

but6mmorekxa [IOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
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IIJIOCKOCTH, BBIYMCIICHHUA B
OKPY>KHOCTH, CTAHIaPTHLIC HO,Z[O6I/I$I

Pazauunsie KOM6I/IHaI_II/II/I TCI
BpallCHUA U MHOTOT'PaHHUKOB

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

3agaun no teme "Tena U MOBEpXHOCTH
BpaieHus"

Kontponbnas padora "Tena u
MOBEPXHOCTH BpamieHus"

O0béM mumrHIpa. Teopema 06 00béMe
MPSIMOTO LIMJIMHIPA

Brrunciaenne 00bEMOB TEN ¢ TOMOILBIO
onpenenéHHoro uaTerpaita. Oobém
KOHyca

ITmowmaau OOKOBOU U IOJIHOU
MMOBEPXHOCTH KOHYyCa

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
LUIMHpa, KOHyCca

[TpuknagHelie 3a1a4u MO TEME
"OOBEMBI U IJIOLIAIN TTOBEPXHOCTEH

n

TCI

O0BEM mIapa u MapoBOTO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomans

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubmuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubmnoreka IIOK
https://m.edsoo.ru/f2al04ec

bubnmnorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubanoreka [JOK
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cdepsl. CTepeoMeTprUSCKHE 33/1a4H,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
1rapa, IrapoBoOro CerMeHTa u
IIaPOBOT'O CEKTOpa

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMEI TeN", CBI3aHHEBIE C 00BEMOM
11apa 1 IIoaaAbo chepsbl.
CooTHoIIEeHNs MEXy IUIOIAISIMHU
MOBEpXHOCTEH U 00BEMaMU IOJOOHBIX
Te

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mo100mmu.
CrepeomeTpHrUeCKHUE 3a1a9H,
CBSI3aHHBIE C BBIYKMCIIEHHEM 00HEMOB
TeJ U MJIOoa/Iel TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIbIX Ten"

JIBM>KEeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (uryp. O6uue cBoiicTa
JIBUKCHUN

Buael nBukeHnil: napaiiebHbII
MEPEHOC, LIEHTPaJIbHAsE CHMMETPUSI,
3epKajibHasi CAMMETPHS, IOBOPOT
BOKPYT IIPAMOU

[IpeobpazoBanns nomoowus. [Ipsmas u
cdepa Diinepa

I'eomeTpuueckue 3amaun Ha

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
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MPUMCHCHUC ABUIKCHUS

KonTponbHas padbota "BekTopsl B
npocrpaHcrae”

O6o6maromee mosropenue 11
MOHATUH U METOAOB Kypca reOMeTpUu
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "[lapanienbHOCTh NPSIMBIX U
IJIOCKOCTEH B MPOCTpaHCTBE"

O6o6maromee nmosropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 xmaccoB, cucreMaTH3alus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca r€OMETPUU
10-11 xmaccoB, cucTreMaTH3aIns
3HaHui: "BekTopsl B mpocTpaHcTBe"

Ob6o06maromiee nopropenue 11
MOHATUHN U METOIOB Kypca reOMeTpuu
10-11 knaccoB, cUCTeMaTH3ALHS
3HaHui: "OObeM MHOrOrpaHHHUKa"

O6o06m1aromee nosropenue 11
MOHATUHN U METOOB Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aIns
3HaHuil: "O0beM MHOTOTpaHHUKA"

O6o6m1aromiee nosropenue 11
MIOHATHUI U METO/IOB Kypca reOMEeTpUH
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "[lomany NoBepXHOCTH U

https://m.edsoo.ru/f2al04ec

bubnunoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bu6nmorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec

bubnunorexa LIOK
https://m.edsoo.ru/f2al04ec
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00BEMBI KPYTIIBIX TE"

O6o6maromee nmosropenue 11
MOHATUI U METOAOB Kypca reOMeTpuu
10-11 kmaccoB, cucTreMaTH3aIns
3HaHui: "[lnommany NoBepXHOCTH U
00BEMBI KPYTIIBIX T

HroroBast KOHTpOJIbHASA paboTa

HroroBas koHTpoIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3alHs 3HAHWI

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropust pazBuUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

but6mmoreka [IOK
https://m.edsoo.ru/f2al04ec

bubnuoreka [{OK
https://m.edsoo.ru/f2al04ec

bubmuoreka [IOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

bu6anoreka LIOK
https://m.edsoo.ru/f2al04ec

but6mmorekxa [IOK
https://m.edsoo.ru/f2al04ec

bubanoreka [JOK
https://m.edsoo.ru/f2al04ec
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. ['eomeTpust; yriyoiaeHHoe ooyuenue, 11 xkmacc/ Mep3msik AL,
Homuposckuii [.A., ITonsikoB B.M.; ox peagakiueii [logonsckoro B.E.,
OO611ecTBO C OTPaHUYECHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-T'PA®y; AxunonepHoe oomectBo «M3narensctBo «IIpocBeiennue»
* MareMartuka: anredpa v Hauajia MaTeMaTHYECKOTO aHaIu3a, FeOMETPHSI.
['eometpus, 10-11 knaccwl/ Atanacss JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomiectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA

denepanpHas paboyas mporpaMma cpeaHero ooIero oopazoBanus. MaTeMaTnka
(yrayonéunsiii ypoBens). (s 10-11 kiraccoB oOpa3oBaTeIbHBIX OpraHU3aIui).
Mocksa, 2023.

denepanbHas pabodast mporpaMma BOCITUTAHHS

[Tporpamma Bocniutanust MBOY CIII Nel19 um.MN.11. MertapeBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru/



IMPUJIO)KEHHUE 1
@®opMbl Y4€Ta NIPOrpaMMbl BOCIIUTAHUSA B padoyeil mporpaMme mo reoMeTpuu

Pabouas nporpamma Boctiutanus MBOY CII Nel9 um.M.I1.MbiTapeBa peanu3yercs, B TOM YHCIIC U 4epe3
MCTOJIb30BAHNUE BOCIUTATEIBHOTO IOTEHIMANAa YpPOKOB TI'eOMETpUH. OTa paboTa OCYIIECTBIAETCS B
clIeyIomux Gopmax:

[ToGyxnenune oOyuaromuxcs coONOJaTh HAa YpOKe OOIIEHNPUHSATHIE HOPMBI IOBEJECHHUS, IpaBUIIa
o0IIeHus: co crapmuMH (TeJarori4eckuMu pabOTHUKAMU) M CBEPCTHHKAMH (00yYaroIuMUcs),
MPUHIUIB! Y4eOHOW AUCIUIUIMHBI M CAMOOPTaHU3aLINH.

[IpuBneueHre BHUMaHHA OOYyYalrOIMXCA K LIEHHOCTHOMY acHeKTy M3Y4YaeMbIX Ha YpPOKax
MIPEIMETOB, SIBIICHUH, COOBITUH Yepes:

-JIEMOHCTPALMIO 00Yy4aIOLUMCs IPUMEPOB OTBETCTBEHHOT'0, I'PaXKJaHCKOI'O IIOBEACHNUS, IPOSIBIICHUS
YeJI0BEKOII00Us 1 1I00pOCepACYHOCTH

- o6pa1ueHHe BHUMAHUA HA SAPKUX z[eﬂTeneﬁ KYJbTYPbI, CBA3aAHHBIX C U3YYdCMbIMU B ,HaHHBIﬁ
MOMCHT TEMaMH, Ha TOT BKJIa[, KOTOpLIfI OHHU BHCCJIM B PA3BUTHUC HaIeu CTpaHbl U MHpPA, HA
I[OCTOfIHbIe noapaxaHus MMpuMEpPHbI UX ) XU3HU, HA MOTHBBI UX ITOCTYIIKOB,

-~UCIIOJIb30BAHUC HA YPOKaAX I/IH(bOpMaI_II/II/I, Sanal"I/IBaI-OH_Ieﬁ Ba’XHbIC COLTHAJIbHBIC, HPABCTBCHHBIC,
OTUYCCKHEC BOIIPOCHI

Vcnonb30oBaHuEe BOCHUTATENbHBIX BO3MOXHOCTEH cojaepkaHus YydyeOHOro Impeamera Juls
¢dopmupoBaHus Yy OOYy4YarOIIMXCSl POCCUHCKUX TPaJULUMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX U
COIMOKYJIBTYPHBIX LIEHHOCTEH 4epe3 1Moa00p COOTBETCTBYIOMIMX TEKCTOB JJISI YTCHHS, TPOOIEMHBIX
CUTYyalMi A7 00CyKJIeHHs B KJlacce

WMuunnunpoBanue 00CyXI€HHM, BbICKa3blBaHUI CBOEr0 MHEHHs, BBIPAOOTKH CBOEIO JIMYHOCTHOI'O
OTHOIIECHHUS K U3y4YaeMbIM JIMLIaM, IPOU3BEICHUAM XYy 10KECTBEHHON JIUTEPATypbl U UCKYCCTBA.

BxitoueHne B ypoOK HWIPOBBIX NPOLENYpP, KOTOpPBIE IOMOTAalOT TOAAEPKATh MOTHUBALUIO
oOyJaromuxcst K MOJyYEHUIO 3HAHWM, HAa)XKUBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUH B
KJIacce, IOMOTaloT YCTaHOBIJICHUIO T0OOposKenaTeaIbHOl aTMoc(ephl BO BpeMsl ypoka.

[IpuMeHeHHe Ha ypOKE MHTEPAaKTUBHBIX (OpM pPabOThl, CTUMYJIUPYIOIIUX IO3HABATEIbHYIO
MOTHUBAIMIO 00YYaIOLUXCS.

[TpumeHeHue rpynmoBoi pabOThl WM PAabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Ppa3BUTHUIO
HAaBBIKOB KOMaH/IHOM paOOThl U B3aUMOAEHCTBUIO C JPYTUMH 00YyYarOIIUMHUCS.

Beibop u wHcmonb30BaHME Ha YPOKAax METOAOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIMTATEJIbHOE BO3JEHCTBUE HA JINYHOCTH B COOTBETCTBUM C BOCIIMTATEIBHBIM HACATIOM, LEJIBIO U
3aJlayaMH BOCITUTaHUSI.

WHunuupoBaHe W MOJJIEP)KKA HCCIEA0BAaTENbCKOM JEATEIbHOCTH LIKOJBHUKOB B  (hopme
BKJIFOYEHHUS B YPOK Pa3IMUHBIX HCCIEI0BATENbCKUX 3aaHUH, YTO JJa€T BO3MOKHOCTh 00YYaroIUMCs
MPUOOPECTH HABBIKM CAMOCTOSITEILHOTO PEHICHHUsS] TEOPETUYECKOW MpoOiIeMbl, T€HEpUpPOBaHUS U
odopmiieHHs COOCTBEHHBIX TUIIOTE3, YBAKUTEIBHOTO OTHOIIEHHUS K YYXUM HJEAIM, MyOIMYHOro
BBICTYIUIEHHSI, apTyMEHTHUPOBAHUS U OTCTAUBAHMSI CBOEH TOUKHU 3PEHUS.

VYcTaHoBIIeHHE YBAaXKUTEIbHBIX, TOBEPUTEIbHBIX, HEPOPMAIBbHBIX OTHOIICHUN MEXIY YUUTEIEM U
yUEHHKaMH, CO3/IaHHE Ha YPOKaX YMOLMOHAIbHO-KOM(OPTHON Cpebl.



[NPMJIOXEHUE 2

JIMCT KOPPEKTHPOBKI

[Ipunoxxenue

k npukazy MBOY CIHI Nel9 um.H.IT1.MsbiTapeBa

HaumenoBanue y‘IC6HOFO NpeaAMETa « »

Knacc

Bcero xommuecTBO 4acoB s COKpalCeHuA

oT

0 BHECEHUU U3MEHEHUN

B paboyre mporpamMmbl

HazBanue TEM, Ha KOTOPBIC KOJIMYCCTBO OTBOAHUMBIX YaCOB COKPAILICHO:

Neri/m | Tema KoanuectBo KonnuecTBO yacoB mo
3aIlUIAHUPOBAHHBIX bakrty
4acoB

1

Bcero xonn4ecTBo 4acoB AJIsd YIIJIOTHEHUS
HazBanue tem, koTopble OyaAyT YIIJIOTHEHBI:

HazBanue tem, koTopbie OyaAyT YIIJIOTHEHBI:

Neri/m | Tema KomanuectBo
3aTUTAHUPOBAHHBIX
4acoB

KonngectBo yacoB no
bakty




Paccmotpeno na 3aceganuu [IMO

IIporokom Ne oT
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