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COAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTEepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: IE€pPECEKAroIIuecs,
napajulelibHble M CKpeluBaroummecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPSAMbIE B IPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM;, Yrod MEXIy NpPsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TUIockocTei. [lpocTeifine mnpocTpaHCTBeHHbIE (QUIYpbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPIEHIUKYJISIPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIe M MEPIECHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, TeopeMa O NpsSMoH
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUJIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK NEPHEHIUKYISIPHOCTA  JIBYX
IIocKocTer. TeopeMa o TpEX MepIEeHIUKYIIApax.

MHoOrorpaHHuKH

[loHnaTrie MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBI; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBI
napajuiesienune] U ero cBoictBa. llupamuna: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPAMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
ycedéHHasi mnHupamMuaa. OJIEMEHTbl TpU3Mbl W TUpamuibl. [IpaBusiibHbIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUWKA; MpaBUJIbHAS MpHU3Ma U
NMpaBWIbHAs TNHPAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’ap; KkyO. IlpencraBieHue O TMPaBWIbHBIX MHOTOTPAHHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust Ipu3Mbl U THPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHIPUYECKON TMOBEpXHOCTU. LlunmmHIp: OcHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHuWE U BepilrHa, 00pa3yromnias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOM TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CQeEphl.
B3auMHoe pacnionoxenue chepsl U IUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
I01aab Chephl.

N3006paxeHue Tea BpallleH!s Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanuu Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONKCaHHBIM OKOJO cdeprl; cdepa, BNUCAHHAS B MHOTOIPAHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO TMapajiiesienuneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM 11apa u 1miIomaab chepsl.

[lonoGHeie Tena B mpocTpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJI.

Ceuenus mwiMHapa (mapaJjielbHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
miapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miIockocTH U B npocTpancTBe. Cl0XKEeHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YUCIO. Pa3ioxkeHne BEKTOpa MO TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. IlIpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTopaMu. CKasSIpHOE MNPOU3BECHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTPaMMbl y4€OHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITCS:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOTO YJI€HAa POCCHUCKOTO OOINEeCTBa, TNPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLenyp TpaxAaHCKoro ooOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUXKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, pelIeHnH, pacCy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢du3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHUAX CIIOPTHUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  MpPo(ecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymelr mnpodeccur W peamu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUY MPAKTHYCCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMAaTHYCCKUX 3HAHUM I pEIICHUs 3a1ad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUK{, [OHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTalloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MHpAa,;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATCIBCKYIO ACSITEIBHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPaMMbI YIEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeticmeus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUA — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uUcce008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue aAefcTBu:

e BBIABIITh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpECICHUS  TOHATUH; YCTAHABJIIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATHP  MaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H |
NPOTUBOpEYHS B (aKTaxX, NaHHBIX, HAONIONCHUSX W YTBEPKICHHSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE IIPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3IUYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHuueepcanvHvle KOMMYHUKAMUGHbBlIE  Oelicmeus, 0Oecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; SCHO, TOUYHO, TPAaMOTHO BBbIpaXaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y pelIeHus 331a4l, KOMMEHTHPOBATH MOJyYEHHBIN pe3ylbTaT;

B X0/ie 00CY’KJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMO TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAICJICHHbIC Ha MMOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iU4ue M CXOJCTBO MO3MIIHUMN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIUU 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BATh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IIJIAaHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMbD» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [IO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH PELUICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B [ICSITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduuupoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPAaHHBIA yIOj, FPaHd ABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yria; JMHEWHBIN Yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIM
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IHMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduuupoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJUICICIUIEABI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/, CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIIOJHSTh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUUA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3iaM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTs reomeTpuueckue (HaKTbl Uil PEUIEHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pPEAJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: [UIWHIPUYECKAs TOBEPXHOCTh, OOpa3yrolIne
MUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEeTMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA MIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Beruucisate  00BEMBI M TIJIOMIAAM  TIOBEPXHOCTEH TN  BpalieHus,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHWK, BIIMCAHHBIK B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAT B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHS] MEXIY IUIOMAASMU MOBEPXHOCTENH U 00bEMaMH
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHPOBATH U MPEeOOPa30BBIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINoNHATE JIEUCTBUSL CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE IMPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE Y KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAaM.

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[IpumensaTy reoMmeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTeime reoMeTpUYeCKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0KAa3aTeJILCTBO MATEMATHUYECKUX OTHOIIEHHUU W
HaX0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrOpuTMaM, MPUMEHsIs
W3BECTHBIE METObI ITPY PEIICHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMEHATH MOJIyYCHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallul W ITPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAHHON TMPOOJeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, armapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B crepeoMeTpuio 10
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh IPSIMBIX U TIIOCKOCTEH
3 [lepneHUKyISAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTIMU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUsI, pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE

HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tena BpameHnus 12

OOBEMBI TET 5 1

BekTopbl 1 KOOpAUMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHme, 0600mEeHNE, 7 !

cucTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTsI pecypenI

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
psiMasi, IIIOCKOCTh, IIPOCTPAHCTBO.
[IpaBusna n3o0pakeHus: Ha pUCYHKAX: 1 4-8.09
M300paKeHHsl III0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: NepeceKaromumecs 1mI0CKOCTH, 1 4-8.09
NnepeceKarommecs npsamas 1 rmiIoCKOCTb '

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH, 1 11-15.09
MNepeCCKaromuecs 1nmpamad U IJI0CKOCTb '

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 11-15.09
PUCYHKaX, HAa IPOCKLIMOHHBIX YEPTEKAX

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U Mozenu. CedeHus 1 18-22.09
MHOT'OI'PaHHUKOB

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U Mozenu. CedeHus 1 18-22.09
MHOT'OT'PaHHUKOB

[Tonarue 06 akcHOMaTHYECKOM
[IOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1 25-29.09
CTEPEOMETPHUH U CIIEICTBUSA U3 HUX
[Tonatue 06 akcHOMAaTHYECKOM
IIOCTPOECHUH CTEPEOMETPHUU: AKCUOMBI 1 25-29.09

CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

9 IIOCTPOECHUH CTEPEOMETPUU: AKCUOMBI 2-6.10
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 2-6.10
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anmHOe pacrosnoxeHue IpsiMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAtOIIMECs, 9.13.10
napajuleJIbHbIE U CKPEIIMBAIOIINECS
npsiMble
[TapamienpHOCTD MPAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIEIbHBIE IIPSIMBIE B 9.13.10
IIPOCTPAHCTBE; AapaAJIENbHOCTD TPEX
IPSIMBIX
[TapaymienpHOCTD MPAMBIX U IJIOCKOCTEN B

13 npoctpancTie: [lapamienbHOCTh IPSAMON U 16-20.10
IUIOCKOCTH

14 VYTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH 16-20.10

15 Yron mexay npssiMbIMU B IPOCTPAHCTBE 23-27.10

16 Yrois Mexay NpsAMBIMU B IIPOCTPAHCTBE 23-27.10
[TapamienbHOCT IIOCKOCTEN:

17 7-10.11
napajuieJbHbIe II0CKOCTH

18 CBolicTBa napajuIeIbHbIX IUNIOCKOCTEN 7-10.11
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

19 Ha TJIOCKOCTH: T€Tpa’ap, Kyo, 13-17.11
napajuleJenunes

20 [TocTpoenue ceuennit 13-17.11

21 ITocTpoenue ceuennii 20-24.11

2 KonTponbhas pabota no teme "lIpsmMble u 20.24.11

IUTOCKOCTHU B MPOCTPAHCTBE.




[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEN"

[leprieHAMKYASIPHOCTH NPAMOUN 1

23 IUIOCKOCTH: NIEPIEHANKYIISIPHBIE NPSMBIE B 27.11-1.12
MIPOCTPAHCTBE
IIpssmele mapaiuieIbHBIE U

24 P P 27.11-1.12
MEePIECHANKYIISIPHBIE K MITIOCKOCTH
IIpsiMbIe mapajuieLHBIE U

25 p P 4-8.12
NEePHEHANKYIISIPHBIE K JIOCKOCTH
IIpu3nak nepneHIuKyISIPHOCTH IPSIMOU U

26 P P YAp P 4-8.12
IUIOCKOCTH
IIpu3Hak neprneHauKyIIPHOCTH IPSIMON U

27 p PHCHAMRYIP p 11-15.12
IIOCKOCTH
Teopema o npsIMoON IEPIEHIUKYIIIPHON

28 P P P y1Ap 11-15.12
IUIOCKOCTH
Teopema o npsIMoN EPHEH TUKYIIAPHOM

29 p p p yip 18-22.12
IUIOCKOCTH
Teopema o npsIMo IIEpHECHIUKYIIAPHON

30 P P PHCHAMKY AP 18-22.12
IJIOCKOCTH
IlepnieHaAuKyYsIp ¥ HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT 25-29.12
PsIMOM 10 TIJIOCKOCTH
IlepnieHaAuKyYmsIp ¥ HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT 25-29.12
MPSIMOM 10 IIJIOCKOCTH
[lepnieHquKyIsIp U HAKJIOHHBIE: PACCTOSHHE 9

33 OT TOYKHM JIO ITNIOCKOCTH, PACCTOSTHHE OT i

o 8 P 12.01.2024

MPSAMOM J10 TITIOCKOCTH
[lepnieHquKyIsIp U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSIHHE OT 9-12.01

HpHMOﬁ J0 IIITOCKOCTH




VYIubl B IPOCTPAHCTBE: YIOJl MEXIY

35 . 15-19.01
IPSIMOM U IJIOCKOCTBIO
36 JIByrpaHHBIN yroJl, TMHENHBIN Yroj 15-19.01
JBYTPaHHOIO yria
37 JByrpaHHbI{ yroJ, JMHEHHBIA Yol 2.26.01
JIBYIPaHHOI'O yIia
[IepnieHAUKYIAPHOCTD INIOCKOCTEMN:
38 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX 22-26.01
IUIOCKOCTEN
[IepnieHAMKYIAPHOCTD INIOCKOCTEN: 20,01
39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX 02.02
IJIOCKOCTEH
[TepnieHANKYIAPHOCTD MIOCKOCTEH: 29,01
40 IIPU3HAK NEPIICHIUKYIAPHOCTH IBYX 02.02
IJIOCKOCTEH
41 Teopema o Tp€x nepneHANKYISIpax 5-9.02
42 Teopema o TpEx nmepneHAUKYIISIpax 5-9.02
43 Teopema o Tpéx neprneHauKyIsIpax 12-16.02
KonTponsHnas pabora no temam
44 "Hepl'IeHI[I/IIiyJU'I'pHOCTB MPSIMBIX U 12-16.02
I0cKoCTeN" U "YTIIbl MEXKY NPAMBIMU U
IJI0CKOCTSAMU"
[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
45 AJIEMEHTBHl MHOTOTPaHHHKA, BI)IHYKJ'I?IG u 19.92.00
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Tpu3sma: n-yronpHas npu3ma; rpaHu v
46 OCHOBaHUs IPU3MBL; IIpsiMasi U HaKJIOHHAsI 199200

pU3MBbL; OOKOBasI U MOJIHASI TIOBEPXHOCTh
IIPU3MBI




47

[Tapamenenunen, IpsMOYIrOJIbHbIN
napajuIeIIeuIIe U €ro CBOWCTBA

26.02-1.03

48

IInpamuia: n-yrojapHas nMpaMuia, IpaHy U
OCHOBaHME HPAMHJIbI; OOKOBAs M MOJIHAS
IIOBEPXHOCTb NTUPAMU/IbI; IPABUIIBHAS U
yCceduE€HHas MUpaMuaa

26.02-1.03

49

[IpaBuiIbHBIC MHOTOTPAHHHUKH: TIOHSTHE
IMMPaBUJIbBHOI'O MHOT'OI'paHHUKA,; IIpaBHUJIbHAsA
npu3Ma 1 1npaBuJibHas NUpaMuaa,
[paBWIbHas TPEYTrOJbHAs NUPAMUIA U
NPaBUIBHBIN TETPadAp; KyO

4-7.03

50

51

52

[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKaX: OKTa’dp, 10AEKadIp U
MKOCa’Ip.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOYKH, MPSMOMA, TUIOCKOCTH.
DNEeMEHThl CAMMETPUH B MHUpaMUIax,
napajuiejenuneaax, npaBUiIbHbIX
MHOTOT'PaHHHUKAX

Briuucnenue 31eMEHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

4-7.03

11-15.03

11-15.03

53

[Tomane 60K0BOI MOBEPXHOCTH M TOJTHOM
MOBEPXHOCTHU MPSAMOI NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMOIl PU3MBI

18-22.03

54

[Tnomaas 6OKOBOM MOBEPXHOCTH U
MTOBEPXHOCTH MIPABMIILHOW ITHPaAMHUIBI,
TeopeMa O IO OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

18-22.03

55

KonTponbhas pabota no teme
"MHororpaHHuku"

25-29.03




56 [TonsiTie 06 00BEMeE 1 25-29.03
57 O0BEM TMpamMu bl 1 1-5.04
58 O06bEM nupamMuIb1 1 1-5.04
59 O0BEM TUpamMu bl 1 8-12.04
60 O0BEM TMpamMu bl 1 8-12.04
61 O0BEM TTPU3MBI 1 15-19.04
62 O0BEM IPHU3MBI 1 15-19.04
63 O0BEM TTPU3MBI 1 22-27.04
64 KoHnTtponbHas pa6"oTa o Teme "O0bEMBI | 5397 04
MHOTOTPaHHUKOB
[ToBTOpEeHUE, 0600IICHNE CHCTEMATH3AIIHS 50.04.
65 3Hanui. [loctpoenue ceuenuii B 1 08.09
MHOTOTPaHHHUKE
[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS
3HaHUH. BpIYKCIIEHHE PACCTOSIHUMI: MEXIY 20,04
66 JIBYMSI TOUKaMH, OT TOYKH O MPSMOH, OT 1 08.00
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMU
67 Wrorosas koHTposibHasA paboTa 1 13-17.05
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHWUU. Beraucienue yrios: Mexay
68 CKPELIMBAIOIINMUCS TPSIMBIMH, MEXKY 1 13-17.05
MPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOLIA/1b TIOBEPXHOCTHU chepbl

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

4-8.09

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

BsaunmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans ceps

11-15.09

N3o0paxenue cdepsl, mapa Ha
mockocT. CedeHus mapa

unuHapudeckas TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOM
MMOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMN
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias 1 och;
IUIOIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

N3o0paxkenue muinHapa Ha TUIOCKOCTH.
PazBépTka unnunapa. Ceuenus

WIHHIPA (TDIOCKOCTBIO, MapalieTbHON
WJIH TIEPIEHAUKYISIPHON OCH IIHIIMHIPA)

18-22.09

25-29.09

2-6.10

9-13.10

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOM IMMOBEPXHOCTHU, OCb U
BEpIIMHA KOHUYECKOW TOBEPXHOCTH

16-20.10




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAab OOKOBOU 1 23-27.10
MOJIHOM TOBEPXHOCTHU
VYceu€HHBIN KOHYC: 00pa3yroIue 1
9 BBICOTA; OCHOBaHUs U OOKOBast 7-10.11
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3péptka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapaJlIeIbHON 13-17.11
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)
1 KoMOuHamnwst Ten BpalieHus u 202411
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO
12 cdepsl; cdepa, BIMcaHHAs B 27.11-1.12
MHOTOTPaHHUK WJIU B TEJIO BpAIICHUS
[Tonsatue 06 06béme. OCHOBHBIE
13 . . 4-8.12
CBOICTBa 0OBEMOB TEN
14 O0BEM UIMHIIpa, KOHYyCa 11-15.12
15 O6béM mapa ¥ miomaab chepol 18-22.12
[Tono6HbIe Tena B MPOCTPAHCTBE.
16 CooTHo1IEHNs MEX Y TUIOINAJIMU 25-29.12
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
17 KonTponbnas pabora no temam "Tena 9-
Bpamenus" u "O6beMbl Ten" 12.01.2024
18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE 15-19.01
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB 22-26.01
20 YMHOKEHUE BEKTOpa Ha YUCIIO 29.01-2.02




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
NPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHarsl BeKTOpa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

5-9.02

12-16.02

19-22.02

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METO MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4

26.02-1.03

4-7.03

11-15.03

27

28

29

30

Kontponbnas pabota o teme "Bektopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 060061IeHNE U
cucremMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHue, 060061IeHNE U
cucremMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpenue, 0000IIEHNE U
cHCTeMaTH3alus 3HaHuil. 3a1a4un
TUITAHUMETPUH U METOIbl UX PELICHUS

18-22.03

1-5.04

8-12.04

15-19.04




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allis 3HaHUM. 3a1auun 1 22-26.04
TUTAHAMETPUHU F METOJIBI UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTtusanus 3HaHuii. OCHOBHBIE 29.04-
32 1
¢burypsl, GpakThl, TEOPEMBI Kypca 08.05
CTepEOMETPUH
33 HroroBas koHTpoabHas paboTa 1 13-17.05
34 [ToBTOpEHME, O606HICHI:IC " | 50.94. 05
CUCTEMAaTH3aIHsI 3HAHUHA
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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