PaGouasi nporpamma

yueOHoro kypca «I'eomerpus» (60a30Bblii yPOBEHb)
s obyuaromuxcs 10-11 kimaccos

COAEPKAHUE OBYUEHUSA

10 kiacce

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIC TIOHSTHS CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTh, NpOCTpaHcTBO. lloHsTHE 00
AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrosiokeHue IpsMBIX B MPOCTPAHCTBE: IIEPECEKAIOIUECs, IapaulelIbHbIE U
CKpeluBaroIuecs npsamele. [lapannenbHOCTh IPSIMBIX U IVIOCKOCTEN B TPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIE
B IIPOCTPAHCTBE; MApPAUICIBHOCTh TPEX MPAMBIX; MAPAJUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH; YIOJ MEXKIY MNPSMBIMM B IpocTpaHcTBe. [lapamienbHOCTb INIOCKOCTEH:
napajieNibHbIe TUIOCKOCTH; CBOMCTBA MapajlIeNIbHBIX TuIocKocTel. [IpocTeiine mpocTpaHCTBEHHbBIE (PUTYPBI
Ha IJIOCKOCTHU: TeTpa’p, KyO, napajuiesenumnen; NocTpoeHUe CeUeHU.

IlepneHqUKyIAPHOCTD NPSIMOU M IIOCKOCTH: NEPHNEHAUKYJSIPHBIE NPSMBIE B IIPOCTPAHCTBE, MPSMbIC
napajuleJIbHbIe M NEPIEHIUKYJIAPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHANKYISPHOCTH NPSIMON U IUIOCKOCTH,
TeopeMa O IPSAMOM MNEPHEHAUKYJSIPHOM IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIOJI MEXAYy MNpsSMOU H
IUIOCKOCTBIO; JBYTPAHHBIA YTOJI, JIMHEHHBIM yroi IByrpaHHOro yriua. lleprneHauMKynsp W HakJIOHHBIE:
paccTosiHue OT TOYKH JI0 TNTIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TUNIOCKOCTH, TIPOEKIHS (PUTYpPHI Ha TUIOCKOCTb.
[lepnieHIUKYISPHOCTD IUIOCKOCTEW: INPU3HAK MEPIEHAMKYJIIPHOCTH IBYX IIockocTed. Teopema o Tpéx
NEePIEHAUKYIISIPAX.

MHoOrorpaHHuK#

IlonsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIIYKIBIE M HEBBIIMYKIIbIC
MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrospHas npusma; 'paHd U OCHOBAaHUS IIPU3MBL
npsMasi ¥ HaKJIOHHAs! IPU3MBbI;, OOKOBasl U TIOJIHAsI TOBEPXHOCTh Npu3Mel. [lapasienenunen, TpsMOyToIbHBINA
napajJiesienune u ero cBoictna. [lupamuna: n-yronpHas nMpamuia, 'paHd 1 OCHOBaHUE MMpaMM/Ibl; O0KOBast
U TOJIHAasl TOBEPXHOCTh MUPAMM/Ibl; IPaBUIIbHASL U yCEUEHHAS] MUpaMUIa. DJIEMEHTbI IPU3MbI U TUPAMMU/IBL.
ITpaBuiIbHBIE MHOTOTPAHHUKH: TMOHATHE MPABWJIBHOIO MHOTOTPAaHHMKA; IPABWJIbHAS IIPU3Ma U IIPABWIIbHAS
NUpaMKJa; TMpaBUbHAs TPEYrojpHas NHpaMuAa W NPaBUIbHBIA TeTpa’ap; KyO. IlpencraBienue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKa3Ap U ukocadap. CedeHus Npu3Mbl U TUPAMUBL.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOW, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHUHU B IUPAMHUJAX, NApAJUICIEIUIECIaX, TPAaBUIbHBIX MHOTOTPaHHUKAX.

Bbruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 60KOBOW MOBEPXHOCTH
U TOJIHOM MOBEPXHOCTU IPSMOM MPU3MBI, IUIOIIAb OCHOBAHUI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSAMON
npusMsbl. [lnomans G0KOBOI MOBEPXHOCTH M TMOBEPXHOCTH MPABHIBHON MHPaMHIIBI, TE€OpEeMa O IUIOMIAAN
yceuéHHoll nupamupl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI.

[TonoGHble Tenma B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOMIAISIMU TOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEIL.

11 kaacce

Tesa BpameHns

Hunuuapuueckas MOBEPXHOCTh, 00pa3yIOIIME IMHIAPUIECKON MOBEPXHOCTH, OCh IIUIMHAPUYECKON
noBepxHocTu. L{unuuap: ocHoBaHUS U OOKOBas MOBEPXHOCTh, 0Opa3yroliasi U OCh; IUIOMIAJb OOKOBOW U
IIOJIHOM ITOBEPXHOCTH.

Konunueckasi mOBEpXHOCTh, 00pa3yrolMe KOHHYECKOW MOBEPXHOCTH, OChb M BEpIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHME U BepIlIMHA, 00pa3yolias U 0Ch; IJI0MIa b O0KOBOM 1 MOJIHON MIOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.



Cdepa u map: 1eHTp, paanyc, AUAMETP; IUIOMIAAb MOBEpXHOCTH cepbl. B3anmHoe pacronoxeHue
cdepbl U IIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomans chepsl.

N300pakeHue Tl BpalleHus Ha IMII0CKOCTH. Pa3BEpTka umHIpa 1 KOHyca.

KomOuHamu Ten BpalieHuss ¥ MHOTOIPaHHUKOB. MHOTrOrpaHHMK, OMMCAaHHBINA OKOJIO cdepsl; chepa,
BIIMCaHHAas B MHOTI'OI'PAaHHUK, UJIX TCJIO BpalliCHUA.

[Tonstue 06 o0bEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HMIMHIpa, KoHyca. O0bEM 1apa U IIola s chepsl.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAIIMU TOBEPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.

Cevenuss mMiaMHIpa (MapajuleIbHO M NEPHEHIUKYJSPHO OCH), CEYeHHs KOHyca (mapajuieabHoe
OCHOBAHHMIO U TIPOXO/ISIIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BCKTOp Ha IIOCKOCTH U B MPOCTPAHCTBE. CnosxeHue U BIYUTAHUE BCKTOPOB. YMHOXEHNE BCKTOpPA Ha
yucio. Pa3noxeHue BekTopa no TpéM HEKOMIUIaHApHBIM BekTopaM. IIpaBuio mapannenenunena. Pemenue
3a/1a4, CBA3aHHBIX C IPUMEHEHUEM IpaBUIl ACUCTBUI ¢ BeKTOpaMu. IIpsMoyronbHas cuctemMa KOOpJIMHAT B
npoctpancTtBe. Koopaunatel Bektopa. [Ipocreiimme 3amadum B KoOpAWHATaX. YTON MEXIY BEKTOPaMHU.
CKaJ’IprHOG IMPOU3BCACHUC BEKTOPOB. Breraucnenne YIJI0B MEXKAY MPAMBIMH WU IIJIOCKOCTSAMM. KOOpZ[I/IHaTHO-
BEKTOPHBI METO] IIPH PEIICHNUH T€OMETPUIECKUX 3a/1a4.

IJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 YHEBHOMY
HPEIMETY «I'EOMETPUS» HA BA3OBOM YPOBHE CPEJAHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yNbTaTbl  OCBOGHHUS  MporpamMmbl  ydeOHoro  mpeamera  «MareMmaTHka»
XapaKTepU3YIOTCS:

I'paxxnanckoe Bocnuranue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON O3UIMH 00yYaroIIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro oOIiecTBa, MPEACTaBICHUEM O MATEMaTHYECKUX OCHOBaX (PYHKUMOHHUPOBAHUS Pa3THYHBIX
CTPYKTYp, SIBJICHHH, TpOLENyp TpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH H Tp.), YMEHHEM
B3aMMO/ICHICTBOBATh C COLMAIILHBIMUA MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMHU U Ha3HAYCHUEM.

I[aTpuoTHyeckoe BoCIMTAHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKONW TpPaXKTAHCKOW WACHTUYHOCTH, YBaXEHHUS K IPOLUIOMY U
HACTOAIIEMY POCCUHCKONW MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKEHHMSIM POCCHMCKHUX
MAaTE€MaTUKOB U POCCUICKON MAaTEMaTUYECKOM LIKOJIBI, K UCIIOJIB30BAHUIO ITUX JOCTUKEHUH B IPYIUX HayKax,
TEXHOJIOTHSIX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH poccHiickoro Hapona; ch)OpMHpPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHMs, STUYECKOI'O IIOBEJIEHUS, CBS3aHHOTO C IPAKTUYECKMM IPUMEHEHHEM JAOCTM)KEHHH HayKu U
JeSITEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOT'O BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy IyIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKJIIOYas SCTETHKY MAaTeMaTH4YECKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PEeIICHH, pacCyXICHH; BOCIPUUMYHUBOCTbIO K MAaTEMAaTUYECKHM acleKTaM pa3iInYHbIX
BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHS MPUMEHSITh MAaTeMaTUYeCKHUEe 3HAHUS B HMHTEpecax 3JI0pOBOT0 H
Oe3omacHOro oOpasza >XU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO (310pOBOE MHUTAHHE,
cOQTaHCUPOBAHHBI PEXKHUM 3aHATHA W OTHbIXa, peryjsipHas ¢Gu3MYecKas aKTHBHOCTH), (PU3UUECKOTO
COBEPLIECHCTBOBAHHUS, IPU 3aHITHUIX CIIOPTUBHO-030POBUTEIBLHON JEATENBHOCTHIO.

TpynoBoe BocnnuTaHue:

TFOTOBHOCTBIO K TPYZY, OCO3HAHHMEM IIEHHOCTH TPYJOJIOOMS; HMHTEPECOM K pa3IUYHbIM chepam
npoecCHOHANBHON EATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW U €€ MPUIOKEHUSIMHU, YMEHUEM COBEpIIaTh



OCO3HAHHBIN BBIOOP OyayIIei mpodeccun U peaaTnu30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO
U CIOCOOHOCTBIO K MaTEeMaTHUYECKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYAaCTHIO B PEIICHUH MPAKTUICCKUX 3a]]a4 MATEMaTHIECKON HAIPABICHHOCTH.

JK0JI0ru4ecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO IKOJOTUUYECKON KYJIBTYPhI, TOHUMAHUEM BIUSHUS COIMATBHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COIMAIBHON Cpenibl, OCO3HAHHWEM TJO00ANTbHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJIEM; OpPUCHTAIMECH Ha NMPUMEHEHHUE MaTEMaTUYECKHX 3HAHUUM JJIS pelIeHUs 3a/1ad B
o0nacTy OKpy’Karollel Cpepl, MIAHUPOBAHUS TOCTYNKOB M OLIEHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKPYXaIOIIEH Cpebl.

LleHHOCTH HAYYHOI0 MO3HAHUA:

c(hopMUPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON MPaKTUKU, MOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak cepbl 4eIOBEUeCKON AesITeNbHOCTH,
ATanmoB €€ pa3BUTHUA W 3HAYMMOCTU I Pa3BUTHSA ITUBUIU3AIMH; OBJAJCHHEM S3BIKOM MAaTEMATHKH U
MaTeMaTUYECKOW KYJbTypOHd Kak CpPEICTBOM IMO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBIATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble  pe3yJbTaThl OCBOCHHS IMPOTpaMMbl  ydeOHOro mpeamera «MaTemaThkay
XapaKTePU3YTCS OBJIAQJICHUEM YHHBEPCAIBHBIMU HO3HABAMENbHOIMU  OCUCEUIMY, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICINBUAMU, YHUBEPCATbHBIMU Pe2YAMUBHBIMU OeUCMBUAMIUL.
1) Vuusepcanvnvie nosmasamenwvnvle Oeticmsus, obecneuusaiom Gopmuposanue 0A308bix
KOZHUMUBHBIX NPOYECCO8 00V4arouwuxcs (0c60eHue Memoo08 NO3HAHUS OKPYHCAIOue2co Mupd, npumeHeHue
JIO2UYECKUX, UCCTIe008AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayueti).
Ba3oBble Jioru4eckue aeiicTBUS:
® BBIBIATh U XapaKTEPH30BaTh CYIICCTBEHHBIC NMPU3HAKM MATEMATHYECKHMX OOBEKTOB, MOHSITHH,
OTHONIICHUH MEXIy TOHATHAMH, (OPMYJIHPOBATH ONPEACICHUS TIOHSATHH; YCTaHABIMBATH
CYIICCTBEHHBIN MPH3HAK KiIacCU(UKAIMK, OCHOBAaHUS sl OOOOIICHUS W CPaBHEHUS, KPUTCPHU
MIPOBOAMMOTO aHAIIH3A,
® BOCHpUHUMATh, (OPMYJIHMPOBATH M  MPEOOPA30OBBIBATH  CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHUIATEIIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOPEYMs B (aKTax, JaHHBIX,
HAOJIOJICHUSIX WM YTBEPXKICHUSX; IMpeajaratb KPUTEPHH JUIS BBISABICHUS 3aKOHOMEPHOCTCH U
MIPOTUBOPEYUH;

® JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYCHUH, YMO3aKIIIOUCHHI TI0 aHAJIOTHH;

® TPOBOJHUTH CAMOCTOSITENIBHO JIOKA3aTelbCTBA MATEMATHYECKUX YTBEPXKICHUH (NpsSMbIE U OT
MIPOTHBHOTO0), BRICTPAUBATh apT'yMEHTAIIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOJIBL;

® BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amadyd (CpaBHHMBATh HECKOJIBKO BapHAaHTOB PpEIICHUS,
BBIOMpATH HANOOJIEe TIOIXOISIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBrble ucciaenoBareabLCcKue eiiCTBUA:

®  WCHOJB30BaTh BOIPOCKHI KaK UCCIIEIOBATEILCKII MHCTPYMEHT TIO3HAHHUS; (DOPMYITHPOBATH BOIIPOCHI,
(bUKCUpYOIIME TPOTUBOpPEYHE, MPOOJIEMY, yCTaHABJIMBAaTH HMCKOMOE W JIaHHOE, (OpPMHUPOBATH
THIOTE3Y, ApTYMEHTHUPOBAThH CBOKO IMO3HIINIO0, MHEHUE;

® [POBOAWTH CAMOCTOSITENIFHO CIUIAHMPOBAHHBIA IKCIIEPUMEHT, HMCCIICOBAHUE IO YCTAHOBIICHUIO
0COOCHHOCTEN MaTeMaTUIEeCKOro O0BEKTA, SIBICHUS, MTPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCaMH;

® camMoCTOSTEeNbHO (OpMyIHpOBaTH OOOOIIEHHWS W BBIBOABI IO pe3yibTaTaM MPOBEAECHHOTO

HaOJIIOICHUS, MCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTH IOJIyUYECHHBIX PE3yJIbTATOB, BHIBOJOB U
0000111eHMIT;

® [POTHO3MPOBATH BO3MOXXHOE pPAa3BHTHE NPOIECCA, a TAKXKE BBIIBUTATh TPEANOJIOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:



®  BBIABJIATH AePUINUTH HTHPOPMALUH, TaHHBIX, HEOOXOJUMBIX JJI OTBETa Ha BONPOC U JJISl PEIleHUs
3a/1auu;

® BpIOMpaTh UHPOPMALMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMAIIHIO Pa3TUYHBIX BHIOB U OPM MPEACTABICHUS;

® CTPYKTypUpOBaTh HH(OpPMaLMIO, MPEACTaBIATh €€ B pPa3IMYHBIX (opMax, WIUIFOCTPUPOBATH
rpapuuecKy;

® OLIEHHUBATH HAAEKHOCTh UH(POPMALIMU [TO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBLE OelicmBUsl, 06ecneyusaom cqhopmupo8anHoCmsd COYUATbHBIX

HABBIKOB 00Y4aAIOUWUXCHL.

Oo0menne:

® BOCHpPUHUMATh U (POPMYJIUPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBHUSIMHU U LIENSAMHU OOILEHUS;
SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOI TOUKY 3PEHHUS B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 10 XO/1y peLIeHMs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYE€HHBIH Pe3yJIbTaT;

® B xoJe 00CYXIEeHHUs 337aBaTh BOIPOCHI MO CYIIECTBY 00CY>KAaeMOW TeMbl, IPOOIEMBI, peraeMoi
3aJauM, BBICKA3bIBATh MJIEW, HAIEJICHHbIE HA TOUCK PELIEHMsS]; COMOCTABJIATH CBOU CYKJIEHHUS C
CY)KIEHUSIMU JPYTUX YYaCTHHUKOB JHAora, OOHApYy>KHMBaTh pa3jHuuMe U CXOACTBO MO3UIUH; B
KOPPEKTHOH opme HopMyITHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

® [pPENCTaBIATh PpPe3yJbTaThl pPEIIEHUS 3aJadyd, OKCIEPUMEHTa, HCCIEAOBaHUs, MPOEKTa;
CaMOCTOSITEJIbHO BHIOMpaTh (hOpMAT BBICTYIICHHUS ¢ YUETOM 3a7ad MPE3eHTAIIMH U 0COOEHHOCTEH
ayTUTOPHH.

CoTpyaHuuecTBo:

® TIOHMMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M WHIAMBUAYATbHON pabOTHI MPHU PEIICHUN
y4eOHBIX 3a7ay; NOPUHHUMATh II€JIb COBMECTHOM JI€ATENbHOCTH, IJIAHUPOBATh OPraHU3aLUIO
COBMECTHOM pabOThI, paclpeIesiTh BUIbI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC U Pe3ybTaT
paboThI; 0600IaTh MHEHHS HECKOJIBKUX JIFOJICH;

®  y4YacTBOBaTh B IPYMNNOBLIX popmax paboTsl (00CyKaeHUS, OOMEH MHEHHM, «MO3TOBBIE IITYPMbI» U
WHBIC); BBIMOJHATH CBOIO YacTh PaOOTHI M KOOPIMHHPOBATH CBOM ACWUCTBUS C JPYTUMHU WICHAMHU
KOMaHJbl; OIICHMBATh KAayeCTBO CBOET0 BKIaJAa B OOMMHA MPOAYKT TIO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmsus, obecneuusaom Gopmuposanue cmviCi08blX YCMAHOBOK

U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3anus:

®  COCTaBIIATH IJIAH, AITOPUTM PEIICHUS 331a4H, BEIOUPATH CIIOCO0 PEeIIeHHs ¢ YYETOM UMEIOLIIXCS
pPECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb:

® BIAJCTh HAaBbIKAMH TI03HABATENFHOW peQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICITUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB; BIAJAETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOIS
IIpoLecca U pe3yJibTaTa pelIeHUs] MaTeMaTH4eCKON 3a/1auu;

® [peIBUIETh TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI
B JICSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK, BBIABICHHBIX
TPYAHOCTEH;

® OIEHMBATHh COOTBETCTBUE pE3yJbTaTa IENU M YCIOBHUSIM, OOBSICHATH NPUYHHBI JTOCTH)KEHUS WU
HEJOCTH)KEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OMIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHI

10 xaacc
OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.
[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CICACTBHUS U3 HUX IIPH PEHICHUH T€OMETPUUYCCKUX 3a]1ad.
OnepupoBaTh NOHATUAMU: NAPAIIEIBHOCTD U MEPIEHAUKYIIPHOCTD NPSMBIX U TNIOCKOCTEM.
KnaccudumupoBars B3aMMHOE PacIoyiOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YroJj, TpaHM JBYTPAaHHOIO yrIja, peOpo ABYI'PAaHHOIO YIJIA;

JUHEHHBIN YToJI IBYTPAHHOTO yTJiia; TpaaycHas Mepa JIBYTPaHHOTO yIJia.



OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BBIMYKJIbIH M HEBBIMYKJIbIi MHOTOTPAaHHMK, ASJIEMEHTHI
MHOTI'OTpaHHMKA, PAaBUIbHBI MHOTOTPAHHHUK.

PacriosHaBaTh  OCHOBHBIE BHJbl MHOIOTPAHHUKOB  (MHMpamMyAa; Npu3Ma, MOPSIMOYTOJIbHBIH
napaiesenunen, Kyo).

KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpAas OCHOBaHUS s Kiaccu(UKalMK (BBIIYKIbIE U
HEBBIMYKJIbIE MHOIOTPaHHUKM; IIPAaBUJIbHBIE MHOTOTPAHHMKH; TIPSAMBIE W  HAKJIOHHBIE IIPU3MBIL,
napauiesenune/ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBSICHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/T CIIE/IOB.

CrpouTth ceyeHHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU M3
PHUCYHKOB IPOCTHIX O0BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaxOX/I€HUE T€OMETPUUECKUX BEJIMYMH 10 00pa3laM WU alropuT™MaM, MpUMEHss
M3BECTHbIE AHAUTHUYECKHE METOJbl IPU PEIICHWH CTaHJApTHBIX MAaTeMaTUYEeCKUX 3a/ay Ha BBIYMCIICHHE
pacCTOSHUM MEXIy JABYMs TOYKAMH, OT TOYKM JO MpsMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKpEIINBAIOIIUMHUCS MTPSIMBIMU.

Pemate 3a1aun Ha HaxOX/I€HUE T€OMETPUUECKUX BEJIMYMH 10 00pa3laM WU alropuT™MaM, MpUMEHss
M3BECTHBIE AHAUTHUYECKHE METOJAbl IPU PEIICHUH CTaHAApPTHBIX MAaTeMaTUYEeCKUX 3a/1ay Ha BBIYUCIICHHE
YIJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMHM, MEXAYy MNPSIMOH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMH,
JBYTPaHHbBIX YIJIOB.

Bbruuciate 00bEMBI M IITOIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUpaMUia) C IPUMEHEHUEM
dopMyJI; BBIUKUCIATH COOTHOIICHHS MEXAy IUIOIIAJSIMU IOBEPXHOCTEH, 0O0OBEMaMU MOIJOOHBIX
MHOT'OI'PaHHHKOB.

OnepupoBaTh MNOHATUAMHU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTD,
0Cb U IJIOCKOCTb CUMMETPHHU (PUTYPBI.

W3Bnekatrb, mnpeoOpa3oBelBaTh U HMHTEPNPETUPOBAaTH HMH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensTh TeOMeTpUdYecKre (GaKThl I PEIICHHs CTePEOMETPHUYECKUX 3a/ad, TMPEAIoararoniinx
HECKOJIbKO LIaroB pelleH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[TpuMeHsTh HpoCTeHilIne MPOrpaMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUYECKHX 3a/1ad.

[IpuBoauTE mHpUMEpHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B NpPHUPOJE U >KU3HH, pPaclO3HABATb
IPOSIBJIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHsITh NOJy4YEHHbIE 3HAHUS Ha IMPAKTUKE: aHAJIUM3UPOBATh pEajbHbIE CUTyallMM U MPUMEHSTbH
U3yYeHHbIC MOHATHA B IMpOLECCE IIOMCKAa PELICHHs MaTeMaTHYecKu CQOpPMYJIHPOBaHHOW NpoOIeMbl,
MOJIETIMPOBaTh pEaJIbHbIE CUTYallUd Ha $S3bIKE TIEOMETPUM, HCCIIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH U TEopeM, almapaTta aareOpbl; pelarb NpakTHYECKUe 3a7aui,
CBSA3aHHbIE C HAXOXKJIECHUEM F€OMETPUUECKHUX BEIUYHUH.

11 kaacce

OnepupoBaTh MOHATUSAMM: INUIMHAPUYECKAs TOBEPXHOCTh, OOpa3ymolue IHINHAPUYECKOM
MOBCPXHOCTHU, LWJIHMHAP, KOHHWYCCKAsA IMOBCPXHOCTD, 06pa3y101111xle KOHHYECKOU IMMOBCPXHOCTHU, KOHYC,
ceprueckas MOBEPXHOCTb.

PacrioznaBats Tena BpaiieHus (IIIHHAP, KOHYC, cdepa U 1map).

OOBSICHATDH CITOCOOBI MOTyUEHUs TEJl BpallleHHUs.

KrnaccudunmpoBaTs B3aUMHOE PaCIONIOKEHHE CPEPhI U IMIIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BHICOTA CETMEHTA; IIAPOBOH CIIOH,
OCHOBAHHE IIAPOBOTO CJI0s1, BHICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.

Boruncnsate 00bEMBI U TIIOIIAIU TOBEPXHOCTEH TeJl BpaleHHs, TEOMETPUUYECKUX TN C MPUMEHEHHEM
dbopmy.

OnepupoBaTh MOHATUSIMU: MHOTOTPaHHHK, BIUCAHHBIN B cepy M OMHMCaHHBIM OKoio cdepsl; chepa,
BIIMCaHHAs B MHOT'OI'PAHHUK WJIN TCJIO BPAIICHHA.

BbruncnsTe COOTHOIICHHS MEXKAY TUIOIIAIIMU MOBEPXHOCTEH 1 00bEMaMU MOTI0OHBIX TEl.

N300paxkaTh n3ydaeMbie GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.



BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEpPXY,
cOOKY, CHU3Y; CTPOUTh CEUCHHsI TEJI BPALLICHHUS.

W3Bnekatb, MHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh HMH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (pUrypax, npecTaBICHHYIO Ha YepTeKax U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHMSI BEKTOPOB M YMHOXEHMSI BEKTOpa Ha 4HCIIO,
OO0BSACHATH, KAKUMHU CBOMCTBaAaMH OHHU 00JIaJJal0T.

[TpyMeHATH paBUIIO NapajuIeIeIUIIEa.

OnepupoBaTh NOHSTHUAMM: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOPAaMH, CKAJISPHOE IIPOU3BENECHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBHI.

Haxoauts cymMMy BEKTOPOB M IIPOU3BENECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY BEKTOPAaMH, CKaJISIPHOE
IIPOU3BE/IEHUE, PACKJIAAbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBatTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT.

[TpumensiTh reomeTpudeckue (akTbl JUIsl PELIEHUS CTEPEOMETPUYECKUX 3ajad, MPEeANoIarariumx
HECKOJIbKO L1aroB peleHH s, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMe.

Pematp npocreiiniye reoMeTpuuecKkye 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a.

Pemate 3amaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHWH M HAXOXKJEHHE NeOMETPUYECKHX
BEJIMYMH 1O oOpasliaM WIM ajIropuTMaM, IPUMEHSsS H3BECTHbIE METOAbl NpPU PEIIEHUU CTaHJAPTHBIX
MaTeMaTHYeCKUX 3a]au.

[IpuMeHsTh TpocTeHine MPOrpaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
pELIECHUH CTEPEOMETPUYECKHX 3a/1ad.

[IpuBoauTE mHpUMEpHl MaTEMaTHMYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U >KU3HH, pPaclO3HABATh
IPOSIBJIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHsITh TOJy4YEHHBbIE 3HAHUS HA IMPAKTUKE: aHAJIU3UPOBATh pEajbHbIE CUTyallMM U MPUMEHSTbH
U3yYeHHbIC MOHATHA B IMpOLEcCe IOUCKAa PELICHHs MaTeMaTHYecKu CQOpPMYIHPOBaHHOW NpoOIeMbl,
MOJIETIMPOBaTh pEaJIbHbIE CUTYallUd Ha $S3bIKE TEOMETPUHU, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUH U TEopeM, almapaTa aareOpbl; peuiarb NpakTHYECKUe 3a7aui,
CBSA3aHHbIE C HAXOXKIECHUEM F€OMETPUUECKUX BEIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJ1acc
KosunuecTBo yacos HPAO0 DIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM Kontpossusie | TpakTseckire (undgposbie)
n/n NPOrpamMMbl Bcero paGoThI paGoTHI o0pa3oBaTe/bHbIE
pecypchl
1 BBenenue B ctepeoMeTpuo 10 bubnuorexa [IOK
[Ipsimble U TIIOCKOCTH B B3aumHoe pacnonoxeHue
2 npoctpanctie. [lapamnensHOCTh 12 1 1 MPSAMBIX B CTPOUTENBCTBE bubnuoreka [IOK
IPSIMBIX U IJIOCKOCTEHN ropojioB YenssOuHckoi obnactu
IlepneHIUKYISIPHOCTD MPSIMBIX U Hocrpoente ceuenit
3 . 12 APXUTEKTYPHBIX 00OBEKTOB bubmuoreka [JOK
IJI0CKOCTEN
YensOuHCcKa
4 VYIubl MeXAY MPSAMBIMU U 10 1 JIByrpaHHBI yroa B pEaJbHOU BuGmuorexa LIOK
IUIOCKOCTSIMU KHU3HU YeJIOBEeKa
MHOrorpaHHUKM B apXHUTEKType
r. YensOuHcka.
5 MHoOrorpaHHuKu 11 1 1 [Tupamuaer FOxHOrO Ypana bubnuoreka [JOK
CumMmerpusi B HCKYyCCTBE U
apxuTeKType Ypana.
. H3mepenne miomazaei 1 00beM0OB
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 1 . .. | bubmuotexa [IOK
MIOBEPXHOCTEH CIIOKHBIX JeTaIel
7 IToBTOpeHUE: ceueHus, 4 1
PacCTOSIHUSA U YIIIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 3

[TPOTPAMME

11 KJIACC




KosnuyecTBo yacoB HPRO D1eKTPOHHDIE
J‘j‘g HaumeHoBaHue pa3jieioB Beero Kontpoabubie | Mpaktuyeckue ] (undposbie)
n/n TeM MPOrpamMMbl paGoTHI paGoTHI o0pa3oBaTejbHbIE
pecypchbl
Heobxonumocts  u3MepeHus
1 Tena BpameHus 12 2 A MCP bubnnorexa [JOK
o0BemMa GUTyp B HAIICH KU3HH.
Pemenue MIPOMBIIIITICHHBIX
3a]]a4 PeruoHa Ha BBHIYMCIICHUE
2 O0BEMEBI TEN 5 1 oosemoB Ten. Komyc B | bubmuoreka [JOK
MIOBCETHEBHOM KU3HU
YelIoBeKa.
BekTopsl 1 KOOpAUHATHI B 3amayn Ha TOCTPOCHHUE TIO
3 p pA 10 1 1 . pocty Bu6miorexa [[OK
IIPOCTPAHCTBE kaptam YensOuHckoi obnactu
IToBTOpEenue, o000IIEHHE,
4 p Hl o 7 1 bu6mmoreka [{OK
CUCTeMaTH3aIlHsl 3HAaHHUHA
OBILEE KOJIMYECTBO YACOB 14 3 3

I10 ITPOIT'PAMME




HOYPOYHOE IINIAHUPOBAHHUE

10 kaacce
KoaunuecTBO 4acoB
Ne ni/m Tema ypoxka Beero Kourpoasnsie | IlpakTnyeckue DJieKTpoHHbBIE (U] poBHIE)
padoThI padoThbI 00pa3oBaTe/IbHbIE PECYPChI

Paznen 1. BBenenue B crepeoMerpuio. 10 4.

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTh, MpocTpaHcTBo. [IpaBuiia

bubmmoreka [JOK
l. n300pa’keHMsI HAa PUCYHKAX: U300pakeHus 1 Vi
IUIOCKOCTEH, MapayiebHbIX IPSIMBIX (OTPE3KOB), by
CEpEIMHBI OTpE3Ka
) [TonsiTus: nepeceKarouecs MIOCKOCTH, 1 bubnuorexa LIOK
] [IEpECEKAIOIINECS NpsAMasi U INIOCKOCTh Yuun.py
3 [TonsATHA: nepecekaromuyecs MI0CKOCTH, 1 bubmuoreka LIOK
] nepeceKaroImecs npsmas 1 IjI0CcKoCTh Yun.py
3HaKOMCTBO C MHOTOI'paHHUKaMH, U300paKeHHUE Bubsorexa [IOK
4. MHOT'OI'PAHHMKOB Ha PUCYHKaX, Ha IPOCKLIIMOHHBIX 1 Vaupy
yeprexax
5 HauanpHble cBeieHMs 0 KyOe U MUpaMuIe, ux 1 but6mmoreka [JOK
] pa3BEpTku U Mojienu. CeyeHusi MHOTOTPAHHUKOB Yuu.py
6 HauanbHble cBefleHHs 0 KyOe U mUpaMue, ux 1 1 bubmuoreka [IOK
' pa3BépTkU U Mojenu. CedyeHnss MHOTOTPaHHUKOB Yuun.py
[TonsiTue 06 akcHOMaTHYECKOM OCTPOESHUU Bubnmorexa LIOK
7. CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U 1 Vaipy
CJIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMaTUYECKOM TOCTPOCHUHU Bubnmorexa [IOK
8. CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 Vanpy
CJIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMaTUYECKOM TOCTPOCHUU Bubnmorexa [IOK
9. CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U 1 Van.py
CJIEJICTBUS U3 HUX
10. [TonsiTHe 06 aKCMOMATUYECKOM MTOCTPOCHUH 1 bubnmoreka [JOK




KoanuecTBo 4acoB

Ne i/ Tema ypoka Beero Konrtposabubie | IlpakTuyeckue DJIeKTpOHHbIe (HM(ppOBbIE)
padoThI padoThI o0pa3oBaTe/IbHbIE pecypchl
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U Yun.py
CJIEJICTBUS U3 HUX
Pazpnen 2. [IpsiMble u JI0CKOCTH B pocTpaHcTBe. [lapanieJbHOCTh NPAMBIX U IJI0CKOCTEM. 12 4.
B3aumHoe pacnonoxeHue npsiMbIx B
p P bu6mmoreka [JOK
1. MPOCTPAHCTBE: NEPECEKAIOIIHNECS, TapaJUICIbHbIE U 1 Vau
CKPEIMBAIOIINECS IPSIMbIE Py
[TapanienbHOCTb MPSAMBIX U IIJIOCKOCTEN B
p P but6mmoreka [JOK
12. IPOCTPAHCTBE: MapaulebHbIE IPSIMbIE B 1 Ve
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX NPAMBIX by
[TapamienpHOCTh NPSIMBIX U IUIOCKOCTEN B
p p . bu6mmoreka [IOK
13. npoctpanctse: [lapamiensHocTh npsmMoit u 1
Yuu.py
IJIOCKOCTH
bu6mmoreka [JOK
14. VYTl ¢ COHANPaBICHHBIMA CTOPOHAMH 1
Yuu.py
bubnunoreka [IOK
15. VYron Mexay npsiIMbIMU B IPOCTPAHCTBE 1
Yuu.py
bu6mmoreka [JOK
16. Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1
Yuu.py
17 [TapamienbHOCTD IIIOCKOCTEN: MapajuIelIbHbIE 1 bubmuoreka [IOK
' TJIOCKOCTH Yuu.py
. . bu6mmoreka [JOK
18. CBolicTBa napasuleabHbIX MIOCKOCTEN 1
Yun.py
19 [Ipocreiimume nMpocTpaHCTBEHHBIC (GUTYPHI HA 1 bubnuorexa [JOK
) IJIOCKOCTH: TETPpadap, KyO, mapaljIc/ICIHIIC T Yun.py
. bubmuorexa [JOK
20. ITocTpoeHune ceueHui 1 1 H
Yuu.py
. bu6nuoreka [IOK
21. [locTpoenue ceuenuii 1 1
Yuu.py
KontponsHas padora no teme "[Ipsimbie u
22. IJIOCKOCTH B IpocTpaHcTBe. [lapannensHoCTh 1 1

NPSIMBIX U MJIOCKOCTEMN"




KoanuecTBo 4acoB

Ne i/ Tema ypoka Beero Konrtposabubie | IlpakTuyeckue DJIeKTpOHHbIe (HM(ppOBbIE)
padoThI padoThI o0pa3oBaTe/IbHbIE pecypchl
Paznea 3. IlepneHAuKYJISAPHOCTH NPAMBIX M IUVIOCKOCTEH. 12 4.
73 [leprieHANKYASAPHOCTH NMPSAMOUN U TIIOCKOCTH: 1 bubnuorexa [JOK
) MIEPIICHIMKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE Yuu.py
24 [Ipsimble napasienbHble U NEPIEHIUKYIISPHBIE K 1 bubmuoreka [IOK
' TJIOCKOCTH Yuun.py
75 IIpsiMble mapasuiesIbHbIE U NEPIEHANKYJISIPHBIE K 1 bubnuoreka [JOK
) IJIOCKOCTH Yun.py
2% IIpr3Hak nepneHauKyJISpHOCTU IPSIMOM U | bubnuoreka [JOK
' IJIOCKOCTH Yuu.py
27 [Ipu3Hak nepneHauKyJISPHOCTH IPSIMOU U 1 bubnuorexa LIOK
' TJIOCKOCTH Yuu.py
. . but6mmoreka [JOK
28. Teopema o npsiMOM NEepIIEHANKYISIPHON IIIOCKOCTH 1
Yuu.py
. . bubnuorexa [JOK
29. Teopema 0 psIMOii EPIIEHANKYISAPHOM IITIOCKOCTH 1
Yun.py
. . bubnuorexa [JOK
30. Teopema o psIMOM NEPIEHANKYIIPHON IIIOCKOCTH 1
Yuu.py
[lepneHaAuKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
PICHAMKYTAD p . but6mmoreka [IOK
31. TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 1 YV
MJIOCKOCTH by
[lepneHauKyIsIp U HAKIOHHBIE: PACCTOSHUE OT
PICHAMKYTAD p . but6mmoreka [JOK
32. TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 1 YV
IJIOCKOCTH by
[lepneHaAUKYISp U HAKIIOHHBIE: PACCTOSHUE OT
PHCHIHKY AP p . but6mmoreka [IOK
33. TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 1 Van
IUIOCKOCTH Py
[lepneHauKyIsp ¥ HAKIIOHHBIE: PACCTOSHUE OT
PHCHIHKY AP p . bubnuoreka [JOK
34. TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 1 Ve
IUIOCKOCTH Py
Pasnen 4. Yribl Mexay NPAMBIMH U INI0CKOCTSAMH. 10 4.
35. Yrabl B IPOCTPAHCTBE: YOI MEXIY NPSIMOM U 1 bubnuoteka [JOK




KoanuecTBo 4acoB

Ne i/ Tema ypoka Beero Konrtposabubie | IlpakTuyeckue DJIeKTpOHHbIe (HM(ppOBbIE)
padoThI padoThI o0pa3oBaTe/IbHbIE pecypchl
IIJIOCKOCTBIO Yun.py
36 JIByrpaHHbIi yroJi, TMHEWHBIA YTOJI IBYTPAHHOIO 1 bubnuorexa [JOK
) yria Yuu.py
37 JIByrpaHHBIN yroJl, TUHENHHBIN YIoJl ABYTPAHHOTO | bubmuoreka [IOK
' yria Yuun.py
33 [TeprnieHAUKYISIPHOCTD MIOCKOCTEMN: MPU3HAK 1 bubnuoreka [JOK
) NEPNEHIUKYJISIPHOCTH JBYX IUNIOCKOCTEN Yun.py
39 [lepneHauKyISIPHOCTD MJIOCKOCTEM: IPU3HAK 1 bu6mmoreka [IOK
] NEPIEHANKYJSIPHOCTH ABYX IJIOCKOCTEN Yuu.py
40 [IeprieHAUKYIAPHOCT INIOCKOCTEMN: IIPU3HAK 1 bubnuorexa LIOK
' MEPIECHANKYIISIPHOCTH JBYX IJIOCKOCTEH Yuu.py
N but6mmoreka [JOK
41. Teopema o TpEx mepHeHANKYISIPAxX 1 Vanpy
N bubnuorexa [JOK
42. Teopema o TpEX nepneHIUKYJIApax 1 Van.py
. bubnuorexa [JOK
43. Teopema o TpEx nepHeHANKYISIPAX 1 Vanpy
Kontponbhas pabota nmo Temam
" p p o but6mmoreka [IOK
44. [TeprieHAMKYISAPHOCTD MPAMBIX U IUIOCKOCTER" U 1 1 Vau
"VTIibl MeXAY NPSMBIMU U TUIOCKOCTAMU" Py
Paznesn 5. Muororpannukmu. 11 4.
[ToHsiTHE MHOTOIPAHHUKA, OCHOBHBIE 3JIEMEHTHI
p ’ but6mmoreka [IOK
45. MHOT'OI'PAHHMKA, BBIITYKJIbIE U HEBBIITYKJIbIE 1 Ve
MHOTOIPAHHUKH; pa3BEPTKAa MHOTOI'PaHHHKA by
[Ipu3ma: n-yronpHas npu3Ma; FpaHu U OCHOBAHUS
p M P - P bubmuoreka [JOK
46. NPU3MBI; IPsIMast U HAKJIOHHAs! IPU3MBI; OOKOBas U 1 Vau
IIOJIHASI IOBEPXHOCTh MPU3MBbI by
47 [Tapamrenenunen, NpsAMOYTOJIbHBII 1 bu6muoreka [IOK
) MapAJUICJICTIUIIE] M €r0 CBOMCTBA Yun.py
48 [Mupamuaa: n-yroapHas nupamMuaa, rpaHu u 1 bubnuorexa LIOK
] OCHOBaHUE MUpaMuU/Ibl; OOKOBasl ¥ MOJIHAS Yuu.py




KoanuecTBo 4acoB

Ne i/ Tema ypoka Beero Konrtposabubie | IlpakTuyeckue DJIeKTpOHHbIe (HM(ppOBbIE)
padoThI padoThI o0pa3zoBaTebHbIE PECYPChI
MIOBEPXHOCTh MTMPAMU/IbL; IPABUIIbHAS U YCEUEHHAs
nupamuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
IIPaBUJIILHOTO MHOTOI'PaHHUKA; IPABUIIbHAS Bubsorexa LIOK
49. [pH3Ma M NPaBIUIbHAA IMPaMA/Ia; IPAaBAIIbHAL 1 1 Vanpy
TpEeyroyibHasi TUPaMUAA U MPABUIIbHBIN TETPASIP;
Ky0
50. [IpencraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: 1 bubnmoreka [JOK
OKTadJIp, TOJIEKa3Ip U UKOCAdIP. Yun.py
CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCHUTEIIbHO TOYKH, MPSAMOH, TIIOCKOCTH. 1 bu6mmoreka [IOK
DJIeMEHTH CHMMETPHUH B TUpPaMHUIax, Vuun.py
napajiejaenuneaax, NpaBUIbHbIX MHOITOTPAaHHUKAX
57 Brruucienue 3;1eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1 bubnuoreka [JOK
) JINArOHAJIH, YTJIbI Yun.py
[Tnomaae 60KOBOM MOBEPXHOCTH U ITOJTHON
53 MOBEPXHOCTHU MPAMOUN MPU3MBI, IIOMIAAb 1 bubnuorexa [JOK
' OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU VYuun.py
MPSIMOM MPU3MBbI
[Tnomane 6?KOBOI/I MIOBEPXHOCTU U OBEPXHOCTHU Bubsorexa LIOK
54. MIPAaBWJIbHOM NUPAMHUJIBI, TEOPEMA O TUIOLLIAIN 1 Vau.py
OOKOBOW MOBEPXHOCTH YCEUEHHOMN MUPAMM/IBI )
55. KonTtponsHast pabora no Teme "MHororpaHHUKH" 1 1 bubmmorexa TIOK
Yuu.py
Pa3nen 6. O0bEMBbI MHOTOTPAHHUKOB. 9 4.
56. [Tonsitue 06 00BEME 1 bubmmorexa [OK
Yuu.py
57. O0BEM TUpaMUIBI 1 Brbmiorexa OK
Yuu.py
58. O06BEM TUpamMuIbI 1 Brbmuorexa LIOK

Yuu.py




KosmnuecTBo yacos
Ne i/ Tema ypoka Beero Konrtposabubie | IlpakTuyeckue DJIeKTpOHHbIe (HM(ppOBbIE)
padoThI padoThI o0pa3oBaTe/IbHbIE pecypchl
59. O06BEM TUpaMuIbI 1 brbmuorexa LIOK
Yuu.py
60. O0BEM TUpaMUIBI 1 1 Bubmuorexa IIOK
Yuu.py
61. O0BEM ITPU3MBI 1 bubmmorexa TIOK
Yuu.py
62. O0BEM TTPU3MBI 1 bubmorexa TIOK
Yuun.py
63. O0BEM TTPU3MBI 1 bubmorexa HOK
Yun.py
64 KoHnTtponbHas padota mo teme "O0bEMBI 1 1 bubnuorexa [JOK
) MHOTOTPaHHUKOB" Yun.py
Pa3jnen 7. IloBTOpEeHuUe: cevyeHUsl, PACCTOSTHUS U YIJIbL. 4 4.
65 [ToBTOpEeHUe, 06001IeHNE CCTeMAaTHU3alUs 3HAHUM. 1 bubnuoreka [IOK
' ITocTpoeHne ceuyeHui B MHOTOTPAHHUKE Yun.py
[ToBTOpeHmEe, 0600IIEHNE CUCTEMATH3AIINS 3HAHUM.
66 Brruucnenue paccTossHUNA: MEXKIY ABYMs TOYKAMU, 1 bubnuoreka [IOK
' OT TOYKH J0 NPSIMOM, OT TOYKH A0 IUIOCKOCTH, VYuu.py
MEXIY CKPELIMBAIOIIMMUCS MPSIMbIMHU
67. HroroBasi kKoHTpOIbHAs paboTa 1 1 bubmmorexa TIOK
Yuu.py
[ToBTOpEeHUE, 0600IIEHNE CHCTeMATHU3AIINS 3HAHUH.
68 Brrunciienue yrioB: MeXAy CKPENIUBAIOIIAMUCS 1 but6mmoreka [JOK
' IPSIMBIMH, MEXK1y TIPSIMOM U IJIOCKOCTBIO, Yuun.py
JBYI'PAaHHBIX YIJIOB, YTJIOB MEXAY MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 68 5 3

11 kiaace




KoanuyecTBO 4acoB

Ne /i Tema ypoka KonTposbHbie IIpakTyeckue
- Bcero DopMbI KOHTPOJISI
padoThI padoThbI p p
Paznea 1. Teaa spamenus. 12 4.
1 Cdepa u map: neHTp, paanyc, MameTp; 1 bubmuorexa [JOK
) IUTOIIA]Ib TIOBEPXHOCTH CEPhI Yuu.py
B3aumuoe pacnonoxxenue chepsl 1
p (ep bu6mmorexa [JOK
2. IUIOCKOCTH; KacaTeslbHas INIOCKOCTh K cdepe; 1 Ve
IO Chepsl Py
3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmuoreka [JOK
) Ceuenus mapa Yuu.py
WIMHAPUYECKAs TOBEPXHOCTh, 00pa3yroue
1 AP - p » O0pasyIom bubmuoreka [JOK
4. MWIUHAPUYECKOU ITOBEPXHOCTH, OCh 1 Ve
UWJIMHIPUYECKON TOBEPXHOCTH Py
WIVMHAP: OCHOBAHUS U OOKOBast
1 AP bubmuoreka [JOK
5. MOBEPXHOCTh, 00pa3yIoIIasi ¥ OCh; IJIOIIA b 1 Ve
OOKOBOW M MOJHOM MOBEPXHOCTH Py
N300paxkeHne nuIuHApa Ha MIOCKOCTH.
6 Pa3eéprka nununapa. CeueHus HWIMHAPA 1 1 bu6mmorexa [IOK
' (TIOCKOCTHI0, MApaJUIeIbHON WU Yuun.py
MEePIEHANKYISIPHONW OCH IMJIMH]IPA)
Konnueckasi moBepXHOCTh, 00pa3yromme
. p » OOpa3yIOILl bubmuoreka [JOK
7. KOHUYECKOU MTOBEPXHOCTHU, OCh U BEPIINHA 1 Ve
KOHWYECKOW MTOBEPXHOCTH Py
Konyc: ocHOBaHue 1 BepIinHa, 00pa3yromias u
Y <P > OPPA3YIOHL bubanorexa [JOK
8. 0Cb; MJIOMIAb OOKOBOM M MOTHOM 1 Ve
[IOBEPXHOCTHU Py
9 VYceu€nnblii KOHYC: 00pa3ylolue U BbICOTa; 1 bubnuorexa [JOK
' OCHOBaHHs U OOKOBasi IOBEPXHOCTh Yuu.py
N300pakeHre KOHyca Ha IMIIOCKOCTH.
10 Pa3Béprka koHyca. CeueHus KoHyca 1 1 bubnnorexa [JOK
' (TUTOCKOCTHI0, MapajuIeIbHONW OCHOBAHUIO, U Yuu.py
MJIOCKOCTHIO, POXOIAIIEH Yepe3 BEPIIHHY)
11. KoMOuHarwst Ten BpaiieHus u 1 bubnmoreka [JOK




KoanuyecTBO 4acoB

Ne n/m Tema ypoka KonTpoiabubie IIpakTHYecKHe
Bcero
padoThI padoThbI Dopmb1 KOHTpOISE
MHOTOTPaHHHUKOB Yun.py
MHoOrorpaHHyK, ONMMCAHHBIA OKOJIO C(ephl;
p ’ beper; bu6mmorexa [{OK
12. cdepa, BMcaHHast B MHOTOIPAaHHUK HMJIH B 1 Ve
TEJIO BpallCHHUSI by
Pasznea 2. O0beMblI TeJI. S 4.
13 [Toustue 06 06BEMe. OCHOBHBIEC CBOMCTBA 1 bu6mmoreka [{OK
' 00BEMOB Ten Yun.py
N bubmuoreka [JOK
14. O0BEM IUIMHIpa, KOHYCa 1 1
Yuu.py
. bu6mmoreka [{OK
15. OO0béM 1mapa u mIomaas chepbl 1 1
Yuu.py
[TonoOHbIe Tena B MPOCTPAHCTBE.
H pocTp bu6mmoreka [IOK
16. CooTHoLIEHNS MEX 1y TUIOIAJIMU 1 Van
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl by
17 KonTponbhas pabota no remam "Tena 1 1 bubnnorexa [IOK
) BpanieHus" u "O0bembl T Yun.py
Pa3pnen 3. BekTopbl 1 KOOPAUHATHI B IpocTpancTBe. 10 4.
18. BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE 1 YcTHBIN ompoc
bu6mmoreka [JOK
19. CiioxeHue ¥ BBIYNTaHHE BEKTOPOB 1
Yuu.py
bubmmoreka [JOK
20. YMHOKEHUE BEKTOPA HA YUCIIO 1 1
Yuu.py
Pa3noxenue BekTopa 1o TpéM
p p bu6mmoreka [IOK
21. HEKOMILIaHAapHBIM BekTopam. [IpaBuiio 1 Ve
napajuiesienuIe1a Py
2 Pemenne 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM 1 1 bubnnorexa [HOK
' IIPABWJI ICUCTBUN C BEKTOPAMH Yuu.py
[TpsimoyToNbHAs cUCTEMa KOOPAUHAT B
pAMOY P bu6mmorekxa [IOK
23. npoctpancTBe. KoopauHatsl BekTopa. 1 Van.py

HpOCTCﬁH.IPIC 3a/la4ui B KOOpAMWHATAX




KoanuyecTBO 4acoB

Ne n/m Tema ypoka KonTpoiabubie IIpakTHYecKHe
Bceero
paGoThi paGoTHi ®opMbI KOHTPOJIA
24 VYron mexay Bekropamu. CKansipHoe 1 bubmuorexa [JOK
) MPOU3BEACHUE BEKTOPOB Yuu.py
25 Beluucienue yrioB Mexy IpsIMbIMU U 1 bubnuorexa [IOK
) TJIOCKOCTSIMU Yuu.py
2% KoopanHaTHO-BEKTOPHBIN METO IPU 1 bubnnorexa [JOK
' PEIICHUH TeOMETPHUYCCKUX 3a1a4 Yuu.py
27 KonTponbhas pabota mo Teme "BekTopsl u | | bu6mmoreka [JOK
' KOOPJIMHATHI B TPOCTpaHCTBE" Yuu.py
Pasjen 4. [loBTopeHue, 06001eHHe, CHCTEMATH3AMS 3HAHMI. 7 4.
HOBTOPCHI/IC, 000011IeHNe U CHCTEMATH3AIINS Bubmorexa LIOK
28. 3HaHui. OCHOBHBIC (DUTYPBI, GAKTHI, TECOPEMBI 1 Ve
Kypca IJIaHUMETPUH Py
HOBTOPGHHC, 000011IeHNE U CHCTEMATH3AIIH Bubmorexa OK
29. 3HaHuil. OCHOBHBIC (DUTYPBI, GAKTHI, TEOPEMBI 1 Ve
Kypca IJIaHUMETPUHU Py
[ToBTOpEeHN HUE M CUCTEMAaTH3aIIUs
0 oPe e, 0000IIIeHNE U CUCTE 341l Bubmorexa IIOK
30. 3HaHUU. 3a7a4¥ TUIAHUMETPUHU U METObI KX 1 Ve
pelIeHUst Py
IToBTOpEeHN HUE M CUCTEMAaTH3aIIMs
o oPe e, 0000IIIeHNE U CHCTE 3all Bubmorexa LIOK
31. 3HaHUH. 3324 TUIAHUMETPUU U METOBI UX 1 YV
pelIeHuUst Py
IToBTOpEHme, 0000IICHNE U CHCTEMATH3AIIHS
b ’ H . bubmuoreka [JOK
32. 3Hanuil. OCHOBHBIE (UTYPBHI, (HAKThI, TEOPEMBI 1 Van
Kypca CTepEOMETPUHI Py
bu6mmoreka [JOK
33. HtoroBast KOHTpoJIbHAs paboTa 1 1 1
Yuu.py
34 [ToBTOpeHUe, 06001IEHNE U CHCTEMATH3AIUS 1 bu6mmoreka [JOK
) 3HAHUM Yuu.py
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3







MoayJb paGoueii mporpaMMbl BOCIUTAHUSA «YPOUYHAA 1€ATEJTbHOCTb)»

Ne/mn Ha3Banue Tembl Peanm3zanust MoayJisi BOCIUTATEIbHON MPOrpaMMbl Hara
(pa3nena) «IIKOJIBHBIH YPOK»
Meponpusitusi | Bun aesiTeJJbHOCTH
10 kaacc
Crenensb ¢ Jlenp Typuszma HUrpa «IlocTtpoenue 27-31
1. JEUCTBUTENLHBIM MapuipyTa CEHTSIOps
MoKa3aTeieM
MHororpaHHuK1 BcemupHblii 1eHs Teatpa Coobmenne oOyuarormmxcst | 27-31
) B BUJIE T€aTPAILHOTO MapTa
MPEICTABJICHUS TI0 TEME
«MHOTOrpaHHUKN
Tpuronomerpuyeckue | JleHb KOCMOHAaBTUKH CooOuienue odyvaromuxcst | 10-14
(hopMyIIbI «CBsI3p MAaTEMATHUKU C anpens
3. KOCMOHABTHKO.
WNndopmannonnas
MHUHYTKA.
11 kaace
[ToBTOpEHME. JleHb 3HaHUI Bukropuna 1-8
Tema: «3aHuMareNbHast CeHTsIOps
1. [Ipeo6pa3zoBanue MaTeMaTHKa
JorapupMUIECKUx
BBIPAKCHUM.
KombunaTtopuka Jens Poccuiickoit Hayku, Pazpabotka 6-10
) 300-e co BpeMeHHU UH()OPMAITMOHHBIX dheBpans
' ocHoBaHMs Poccuiickoi r1akatoB «Benukue
AkazieMuu HaykK MareMaTtuku Poccum»
Nrorosoe moBTopenue | Jlens [Tobeapr cCOBETCKOTO Ypok: «Maremaruka Ha 3-7 mas
Kypca anreopsl 1 Hapoja B Benukoi 3anute OTeuecTBa»
Hayal OreuyecTBEHHOMU BOHE
3 MaTeMaTHYECKOTO 1941-1945r.r.
aHaiamn3a
Tema: PantmonanbHbie
ypaBHEHUS U
HEPaBEHCTBA.
Peasqm3zanus npopMMHUMYMA B YPOUHOU AeSITEIbHOCTH
Ne i/ | Ha3Banue pa3aena | Coaep:kanne
10 kaace
1. IlapaniaeabHOCTh NPSIMBIX U INIOCKOCTEM Caapmuk
2 Jlorapudmuueckasi hyHKIIHS Hmxenep
11 kaace
3. Tpuronomerpudeckne GyHKITUN CeiicMozor
4, Humuaap. Konye. Ilap. IIpoeKTHUPOBIIUK




