Pa0ouas nporpamma

yueOHoro kypca «I'eomerpusi» (0a30Bblii ypOBEHBb)
st ooydarommxes 10-11 xmaccor

1. Ilnanupyemble pe3yabTaThI

1.1.JIu4HOCTHBIE Pe3yJIbTATHI

JlmuHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  MporpaMMmbel  ydeOHoro  mpeamera  «MaTemaTtukay
XapaKTEepU3YIOTCSI:

I'paxxnanckoe BocnuTaHue:

c(OPMHPOBAHHOCTHIO I'PAXKTAHCKON O3UIIUU 00YYAOLIET0cs KaK aKTUBHOTO U OTBETCTBEHHOTO WJIeHA
POCCUICKOro 0O0IIecTBa, MPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHUS Pa3IMYHBIX
CTPYKTYp, SBICHUH, TPOIEAYp TpPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCKI M TIp.), YMEHHEM
B3aMMOJICHCTBOBATH C COLUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSIMHU U Ha3HAUCHUEM.

IIaTpuoTnyeckoe BocCIUTaHUeE:

c(OpPMUPOBAHHOCTBIO POCCUUCKON TPaKTAHCKOW HJIEHTUYHOCTH, YBaXCHHs K MPONIIJIOMY U
HACTOALIEMY POCCHUHCKONM MaTeéMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHXEHHUSIM POCCUMCKHUX
MaTEeMaTUKOB U POCCUHCKOIN MaTEMAaTHUECKOM IIKOJIBI, K UCIIOJIb30BAHUIO TUX JOCTHUKEHUN B PYTUX HAyKaX,
TEXHOJIOTHSX, Chepax IKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHHMEM MJYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; CHOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STHUYECKOrO IOBEJEHUS, CBSI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM JIOCTIKEHUN HAayKu U
JeSITeIbHOCTBIO YUEHOT0; 0CO3HAHMEM JIMYHOTO BKJIAJ1a B TIOCTPOECHUE YCTONYNBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHMEM K MHpY, BKJIIOYas JCTETHUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEUICHHUH, pacCyKICHUI; BOCOPUUMYUBOCTbIO K MAaTEMAaTHYECKUM acleKTaM Pa3IMYHBIX
BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHS MPHUMEHSTh MaTeMaTHYeCKHE 3HAHHUS B HHTEpecax 3JI0pOBOr0 HU
6e3omacHOro o6Opa3a JKHM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO (3110pOBO€ IHTAHHE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTHbIXa, peryispHas (uU3NyYecKass aKTUBHOCTb); (PU3MUYECKOTO
COBEPUICHCTBOBAHHUS, IIPU 3aHIATHUAX CIIOPTUBHO-03JOPOBUTEIBHON IEATEIBHOCTBIO.

TpyaoBoe BocnniuTaHue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHHMEM ILIEHHOCTH TPYAOIIOOUs; MHTEPECOM K PpazIMuHbBIM cdepam
po(hecCUOHANIBHOM JIeSTEIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh
0CO3HaHHBII BBIOOD OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TNIAaHBl; TOTOBHOCTBIO
U CHOCOOHOCTBIO K MaTeMAaTUYECKOMY OOpa30BaHHIO M CaMO0Opa30BaHUIO HA MPOTSKEHUHM BCEHl KU3HU;
TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B PELICHUH ITPAKTUYECKHUX 3aJa4 MaTEMaTHUECKON HAIPaBIECHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO SKOJIOTUYECKON KYJIbTYphl, HOHUMaHUEM BIUSHHS COLMAIbHO-IKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHWE MPUPOJHOW M COLMAIBLHOM Cpelbl, OCO3HAHHWEM TIJI00AbHOTO XapakTepa
9KOJIOTUYECKUX IMpOo0JieM; OpHEHTAalMeld Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU NI pelleHus 3a/1ad B
o0yacTu OKpy’Karoueil cpefpl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKM HUX BO3MOXKHBIX IMOCIEICTBUI s
OKPYKaroIlEe Cpebl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOLIECTBEHHON MPaKTUKU, TOHUMAaHUEM MaTeMaTH4YeCKOW HayKu Kak cephl ueloBEeYECKOM AesITeTbHOCTH,
9TaloB €€ pa3BUTHS M 3HAYUMOCTU JUISl PAa3sBUTHUS LUMBUIM3ALMH; OBJIAJEHUEM S3BIKOM MAaTEMaTHKU U
MaTeMaTHUYeCKON KyJbTypOil Kak CpelCTBOM MO3HAHMSI MHpA; TOTOBHOCTHIO OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.



1.2.

MeTanpeaMeTHbIE Pe3yJbTAThI

MeramnpenMeTHble  pe3yabTaTbl OCBOCHHUS TMPOrpaMMbl  yueOHOro mpeamera «MaremaTHKa»
XapaKTepU3yIOTCS OBJIAJCHUEM YHHBEPCAIBHBIMU MO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATLHLIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU PEYIAMUSHBIMU OeUCEUAMU.

1)

Yuueepcanvuvie nosnasamenvmuwie Oeticmeus, obecneyusarom  Gopmuposanue  OA308blx

KOZHUMUBHBIX NPOYECco8 00y4aoumuxcs (0coeHue Memoo0o8 NOHAHUSL OKPYIHCAIouie20 MUupa, npumeHeHue
JI02UYECKUX, UCCIe008ameNbCKUX Onepayull, ymeHuti pabomamso ¢ uHpopmayueti).
ba3oBble Jlornyeckue 1ecTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSTUH,
OTHOIICHUNA MEXIy TOHITHIMH, (OPMYIUPOBATh OMpEACICHUS TOHSATUH; YCTaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KIAacCCHU(PUKALMU, OCHOBAaHUS 11 0OOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (GOpPMYyIUPOBATH U  MPeoOpa3OBbIBATh  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, eAMHUYHbIC, YaCTHbIE U OOIIUE; YCIOBHEIE;

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpEUUs B (akTax, JAHHBIX,
HAOJIOZICHUSAX W YTBEPXKICHUAX; MpeyiaraTb KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEU H
MPOTUBOPEUHNL;

JIeTIaTh  BBIBOJABI C HCIOJb30BAHHEM 3aKOHOB JIOTMKHM, JEIYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEHHM, YMO3AKJIFOUEHH 110 aHAJIOTUH;

MPOBOAUTHL CAMOCTOSITENIBHO JIOKA3aTEeNbCTBA MAaTEMAaTUYECKUX YTBEPXKICHHH (MpsiMble U OT
MPOTUBHOTO), BBICTPANBATh apTyMEHTALIMIO, IPUBOAUTH IPUMEPHI K KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOJIBI;

BbIOUpaTh CMoco0 pemieHus y4eOHOH 3anayn (CpaBHMBATh HECKOJIBKO BapHAaHTOB pPEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebcKHe AeiCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK HCCIICA0BATEIbCKUN HHCTPYMEHT MO3HAHHUST, (POPMYIHMPOBATH BOIIPOCHI,
(GUKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIEMY, YCTAaHABIMBATH HMCKOMOE W JaHHOE, (OPMHpPOBATH
TUIIOTE3Y, AprYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJIBHO CIUTAHUPOBAHHBIN SKCIEPUMEHT, HCCICIOBAHHUE 10 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SIBICHUS, MPOIIECCa, BBIABICHHIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMHU;

CaMOCTOSITEIILHO (OPMYJIUPOBATH OOOOIICHHUS ¥ BBIBOABI 10 pE3yJbTaTaM MPOBEIAEHHOTO
HAOJIIOICHHUs, MCCIICIOBAHKS, OIICHWBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U
0000I1IEHMI;

HpOFHO?;I/IpOBaTI) BO3MOKXHOC pa?,BI/ITI/Ie npouecca, a TaKXE€ BbBIABUTATH HpeI[HOJ'IO)KCHI/Iﬂ 0O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH A€(PUIMTHI UHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETa Ha BONPOC U JJIsl PEIICHUs
3aJa4u;

BBIOMPATh NHPOPMALIMIO U3 HCTOYHUKOB PA3JIUYHBIX THIIOB, AaHAIU3UPOBATH, CHCTEMATU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMUHBIX BUJOB U (OPM IpEICTABICHHUS;

CTPYKTYpUpOBaTh HH(OpPMALNIO, MPEACTaBIATh €€ B pPa3MyYHBIX (GopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KOMMYHUKAMUGHBLE Oelicmausi, 00ecneuusarom chopMuposanHoCns COYUAIbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.
Oo01menue:

BOCIIPUHUMATh U (HOPMYITHPOBATh CY)KJICHHSI B COOTBETCTBUHU C YCIOBHUAMHU M LEIAMH OOLICHHUS;
SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOK TOUKY 3PEHHs B YCTHBIX U INHCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHNS 110 X0y PEIICHUS 33/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTAT;

B X0Jie 00CYXJIECHHs 3aJ]aBaTh BOIPOCH IO CYIIECTBY 00CYKAaeMOM TeMbl, MPOOJIEMBI, peraeMoi
3a/1a4d, BBICKA3bIBAaTh WJECH, HALECICHHBIC HA IIOMCK PELICHUS; CONOCTaBIATH CBOM CYKIEHHUS C



CYXJCHUSAMU JAPYrUX YYaCTHUKOB JUaiora, oOHapyXHBaTh pa3jMuuMe U CXOACTBO MO3UIUH; B
KOPPEKTHOI Gopme GopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

® TMpPEACTaBIATh peE3yJdbTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTa, HCCIEOBAHMs, IPOEKTa,
CaMOCTOSITENIbHO BBIOUPATh (POpMAT BBICTYIICHHUS C YYETOM 3a7ad MPe3eHTAMN U 0COOEHHOCTE!
ayJIUTOPUH.

CoTpyaHuuecTBo:

® [OHUMATh U UCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU PabOTHI MPU PEIICHUH
yueOHBIX 3a7ay; NPUHHMATH IIeJIb COBMECTHOH JeATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOH pabOThI, paCIpeIeNsiTh BUIBI padOT, TOTOBAPUBATHCS, O0CYXKIATh IPOIECC U PE3YIIbTAT
paboThI; 000011aTh MHEHHST HECKOJIBKUX JTFOJICH;

® yYacTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CYkIeHUsI, 0OMEH MHEHHI, KMO3TOBBIC IITYPMBID» U
WHBIC); BBIMIOJHATH CBOIO YacTh pa0OThl U KOOPIWHUPOBATH CBOW JICHCTBUS C JNPYTUMU WICHAMU
KOMaHJbl; OIICHMBATh KaueCcTBO CBOETO0 BKJIaJa B OOMMH NOPOAYKT IO KPUTEPUSIM,
c(OpMYIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhvle pezyniamusnsle oeticmsus, 06ecnequsaom GopmuposaHue CMviClo8blx YCMAaHO80K

U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3amnus:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 337291, BEIOUPATH CITOCO0 PEIICHHS ¢ YIETOM HUMEIONIUXCSI
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOH MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABbIKAMHU I[103HABATEIbHON pe(IeKCMM KaK OCO3HAHUSA COBEPIIAEMBIX JACUCTBUN H
MBICITUTENIBHBIX MPOIIECCOB, UX PE3YJIbTAaTOB; BIaJETh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOIIS
mporecca U pe3yJibTaTa perieHus: MaTeMaTUIeCKON 3a]1a4H;

® MpeABUAETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PELICHUU 33/1a4U, BHOCUTH KOPPEKTUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHE PE3yJIbTaTa IEJId U YCIOBUSAM, OOBSICHATH MPUYMHBI JOCTUKCHUS WU
HEJOCTH)KCHUSI Pe3y/IbTaTOB JEATEIILHOCTH, HAXOIUThH OIIMOKY, 1aBaTh OLEHKY MPUOOpEeTEHHOMY
OTIBITY.

1.3. IlpeameTrHble pe3yJbTaThl
10 knacc

OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb.

HpI/IMerlTb AKCUOMBI CTCPECOMETPUHN U CICACTBHUA U3 HUX ITPU PCIICHUH TCOMETPHUICCKUX 3aaaY.

OnepupoBaTh NOHATUAMU: NAPAIEIBHOCTD U MEPIEHAUKYIISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccuguiupoBaTs B3aMMHO€E pacloIoKeHUE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPAHHBIA yroj, IPaHU JBYTPaHHOTO yria, peOpo ABYIpPaHHOIO YIJIa;
JIMHENHBIN YroJl ABYTPAHHOIO yIia; TpalyCHas Mepa IBYTrPaHHOIO YIJIa.

OnepupoBaTh NOHATHSAMHM: MHOTOTPAaHHHK, BBIIYKJIBI W HEBBINTYKJIBIH MHOTOIPAHHHUK, DJIEMEHTBI
MHOI'OrpaHHHKa, HpaBI/IJ'II)Hblf/'I MHOTI'OI'paHHUK.

Pacnio3HaBaTh ~ OCHOBHbIE  BMJIbI ~MHOTOTPAaHHUKOB  (NMUpaMuJa; TMpU3Ma, IMPSAMOYTOJIbHBIN
napajuiesaenumnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BbIOWpas OCHOBAaHUS Uil KJIACCU(HUKAIMU (BBITYKJIbIE U
HEBBIITYKIIBIC MHOTI'OI'paHHUKH; IMpaBHUJIbHBIC MHOTI'OI'paHHUKU; IIPSAMBIC nu HAaKJIOHHBIC IIPU3MBEI,
napajuIeIeIUIE/bl).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYyIas IMJIO0CKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSHH, UCTIONB3YS METO]I CIIE/IOB.

CTpOI/ITB CCUCHUA MHOI'OIrpaHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIG) IIJIOCKHUE YCPTCIKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3ala4i Ha HaXOXJACHUEC I'COMETPUICCKUX BCIWYHH IO 06pa3uaM WX aJIrOpUuTMaM, IMpPUMCHAA
M3BECTHBIE AHAJIUTHYECKUE METOJbI NPU PEIIEHUU CTaHAApPTHBIX MATEMaTHYECKHX 3a/ad Ha BBIYMCIECHUE



pacCTOSHUN MEXIy JOBYMsS TOYKAMM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEKIY
CKpEIIMBAIOIIUMHUCS MTPSMBIMHU.

Pemrate 3a1aun Ha HaxOX/I€HUE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WU alropuTMaM, MpUMEHsS
W3BECTHBIC AHAJIUTHUYECKUE METOIBI IIPU PELICHHUH CTAHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYUCICHUE
YIJIOB MEXAY CKPEUIMBAIOUIUMUCS IPSAMBIMH, MEXKIY NPAMOHM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH,
JBYTPaHHbIX YIJIOB.

Bbruucnate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOIOIPaHHUKOB (IIpU3Ma, MUPaMKU/a) C IPUMEHEHUEM
GopMyi; BBIUUCIATH COOTHOUICHHS MEXAY IUIOMIAJSIMH  IOBEPXHOCTEH, 00BEMaMU MOZOOHBIX
MHOTOTPaHHHKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPHHM; LIEHTD,
0Cb U IJIOCKOCTb CUMMETPHUHU (PUTYPHI.

W3Bnekatb, MNpeoOpa3oBbIBaTh M UHTEPIPETHPOBATH HHPOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBICHHYIO Ha YePTeKaxX U PUCYHKaX.

[TpuMeHsTh TeoMeTpUyeckre (PaKThl Ui PEIICHHs CTEPEOMETPHUECKUX 3a/ad, IMPearoararinimx
HECKOJIbKO LIaroB PeLeHMs], €CIIU YCIIOBHsI IPUMEHEHU 3a/laHbl B SIBHOM (opMme.

IIpuMeHATh pOoCTEHINe MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIpU
PELIEHUHU CTEPEOMETPUUECKHX 3a1au.

IIpuBoauT IpPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M IKU3HM, pPACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIC 3HAHMs Ha IPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CUTYallMH U IPUMEHATH
U3y4eHHbIC IIOHATHUA B IpOLlecce IOMCKA PpEIIEHUs MaTeMaTHYecKd c(opMynupoBaHHOW NpoOIeMsl,
MOJCJINPOBATh PpEANBHBIE CHUTYallMH Ha S3bIKE TI'€OMETPUHU, MCCIEI0BAaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM F€OMETPUUYECKHUX MOHATUI U TeopeM, ammapara aireOpsl; pelaTh NPaKTHYEeCKUe 3aJauu,
CBS3aHHBIE C HAXO0XKJIECHUEM I'€OMETPUYECKUX BEIINYHH.

11 kaacce

OnepupoBaTh MNOHATUSAMU: IIWUIMHAPUYECKAsT TOBEPXHOCTb, OOpa3yrolue UUIMHAPUYECKON
IMMOBCPXHOCTHU, LUIMHAP, KOHHUYCCKAasA IMOBCPXHOCTD, 06pa3y}011me KOHHYECKOU IOBCPXHOCTHU, KOHYC;
ceprueckas MOBEPXHOCTD.

Pacnio3naBate Tena BpaiieHus (LIWJIMHIP, KOHYC, cdhepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHUs.

KnaccuduiupoBars B3auMHOE paclofiokeHHe CPephl U TIIOCKOCTH.

OmnepupoBaTh MOHATUSME: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTa, BBICOTA CETMEHTA; IIapOBOIl CIIOM,
OCHOBAHME IIAPOBOTO CJIOS, BRICOTA IIAPOBOTO CIIOS; IAPOBON CEKTOP.

Bbrancnsate 00bEMBI U ITOMIAAN TOBEPXHOCTEN Te BpallleHUs, TeOMETPUIECKUX Tell ¢ IPUMEHEHUEM
dbopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIUCAHHBIN B cepy M OMUCAHHBIA OKOJO cdepsl; cdepa,
BIIMCaHHAs B MHOT'OT'PAHHUK WJIA TCJIO BPAICHUA.

BbI4UCASTE COOTHOIICHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTENH U 00bEMaMU MTOTOOHBIX TE.

N306paxath u3yyaemble (GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) TIIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUThH CEUCHHS TEJI BPALICHHUSI.

W3Brnekatb, WHTEPOPETUPOBATH M  MPeoOpa3oBbIBaTh HMH(POpPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrimonsaTe )I@f/iCTBI/ISI CJIOKCHUS BCKTOPOB, BBIYUTAHHA BEKTOPOB M YMHOXCHHUSA BCKTOpa HA 4HUCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaaIOT.

[IpuMeHATh paBUIIO MapaJuIeICNIIE A,

OnepupoBaTh TOHITUSIMHU: JACKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJH BEKTOPA,
PABE€HCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIOJ MECKAY BCKTOpaMH, CKAISAPHOC MPOU3BCACHHUEC BCKTOPOB,
KOJUTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxonuTh cyMMy BEKTOPOB M NMPOW3BEICHHE BEKTOpA HA YHCIIO, YTOJ MEKIY BEKTOPAMH, CKAIIIPHOE
MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP MO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.



[TpumensaTs reoMmerpuyeckre (QaxkTbl I PELICHUs CTEPEOMETPUUECKUX 3a/ad, Mpearoararoiumx
HECKOJIBKO IIaroB PELICHHs, €CITU YCIIOBHI IPUMEHEHU 3a/1aHbl B SIBHOH (opMme.

Pemarte npocreiiniie reoOMeTpUYECKHE 3aJa4 Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA.

PemaTps 3amaun Ha J0Ka3aTENbCTBO MAaTEMaTHYECKMX OTHOLIEHUH M HAaXOXKIEHHE T'€OMETPUUYECKUX
BEJIMYMH 1O 0Opa3laM WIKM alropuTMaM, IPUMEHssl HW3BECTHbIE METOJbl IPHU PELUIEHUH CTaHAAPTHBIX
MaTeMaTUYECKUX 3a/a4.

[TpyuMeHATh IpOCTEUIINE IPOrPaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHMKAIL[MOHHBIE CUCTEMBI IIPH
peLIeHUN CTEPEOMETPUYECKUX 3a1a4.

[TpuBoauTE TpUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MNPUPOJE M IKU3HU, PACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[TpuMeHATh NOMy4YCHHBIC 3HAHMS Ha IPAKTHKE: aHAJIU3UPOBATH pPEaJbHbIE CUTyallud U IPHUMEHATH
U3yYCHHBIC TOHATHA B MpOIecCe IOMCKA pEIIeHUS MaTeMaTh4decku C(HOpMYyIUPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBaTh pPEAJIbHbIC CUTyallud Ha S3bIKE TI'E€OMETPUM, HCCIENOBATh IIOCTPOCHHBIE MOJIEIH C
UCTIOJI30BAaHUEM T'€OMETPUUYECKHX MOHATUH M TEOpeM, amlmapara ajareOphl; pelaTh NPaKTUUYECKUe 3a7auH,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEIIMYHUH.

2. Copep:xxanue y4eGHOro Kypca

10 kiace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TIOHSITHSI CTepEOMETpUHU. Touka, MpsMas, IUIOCKOCTh, NPOCTpaHcTBO. lloHsTHE 00
AKCHOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3anMmHOe pacrosnoxkeHue MNpsAMBIX B - IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapajuIeIbHBIE U
CKpeluuBaroIuecs npsamele. [lapanenbHOCTh IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MAPAJLIEIIbHBIE IIPSIMbIE
B IIPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX MPSAMBIX; MAPAJUICIBHOCTh INPSIMOM M IUIOCKOCTH. YTIBI €
COHAIIPABJIICHHBIMU CTOPOHAaMH; YIOJI MEXAY IHpsMBIMH B IpocTpaHcTBE. llapamienbHOCTh MIOCKOCTEM:
napajuleJbHbIe MIIOCKOCTH; CBOMCTBA NapajuleNbHbIX M1ockocTel. IIpocTeiiine npocTpaHCTBEHHbBIE (PUTYPbI
Ha IJIOCKOCTHU: TeTpa’p, KyO, napajuienenumnea; NoCTpPOeHUE CeUCHHH.

IlepneHquKyISIPHOCTD NPAMON M IUIOCKOCTH: NEPIEHAMKYJISPHBIE NIPSMBIE B IPOCTPAHCTBE, MPSAMBIE
napajuleJbHble M NEPIEHIUKYJIAPHBIE K IJIOCKOCTH, IPU3HAK NEPIEHANUKYISIPHOCTH NPSIMOM U INIOCKOCTH,
TeopeMa O NPSIMOM NEPHEHIUKYISIPHOM IUIOCKOCTH. YIUVIBI B IIPOCTPAHCTBE: YroJl MEXIy IpsSMOH H
IIJIOCKOCTBIO; JBYI'PAHHBIA YroJ, JIMHEWHBIA Yroja ABYIpaHHOro yria. llepneHaukyisp M HakJIOHHBIE:
paccTosiHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE OT PSIMOM J10 MJIOCKOCTH, TPOEKIUs (PUTYPbI HA TNIOCKOCTb.
[lepneHAUKYIAPHOCTD IUIOCKOCTEN: MPU3HAK IMEPIEHIUKYIAPHOCTH ABYX IUIOCKOCTeH. Teopema o TpEX
NEPIEHANKYIIAPAX.

MHoOrorpaHHuKHu

IlonsiTHe MHOIOrpaHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOTPAHHUKA, BBINYK/IBIE U HEBBIITYKIIBIC
MHOTOI'PAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. [Ipu3ma: N-yrosibHas mpusMma; I'paHd U OCHOBAHUS INPU3MBL
npsMasi 1 HakJIOHHasi IpU3Mbl; OOKOBask U MOJIHAsk HOBEPXHOCTh Npu3Mel. [lapannenenunen, npsmMoyroabHbIi
napajuiesienunes 1 ero coiicraa. [lupamuaa: N-yronbHasi nupaMujia, rpaHd 1 OCHOBaHUE MUPaMU/Ibl; O0KOBast
Y TIOJIHAs TIOBEPXHOCTh NUPAMMU/IBL; NPABUJIbHASL U yCEUEHHAS] MUpaMKUa. JJIEMEHThI IPU3MbI U TUPAMUIBI.
[IpaBuiIbHBIE MHOTOTPAHHUKH: TMOHATHE MPABWIBHOTO MHOTOIPAaHHMKA; MPABUJIbHAS MPHU3Ma U MPaBUJIbHAS
nupamMuia; MpaBWIbHAs TpPEyrojbHas NUpaMUAa M TMPaBWIbHBIM TeTpasap; kyO. IlpencraBnenue o
MIPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, J0AEeKadAp U ukocasap. CedeHus Npu3Mbl U IUPAMHUJIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, MPSMOW, IUIOCKOCTU. DJIEMEHTBI
CUMMETPHUH B MHpAMUJaX, MapajuieJenuIe ax, MpaBuIbHbBIX MHOTOTPAaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHaiu, yrisl. [Tnomaas 60koBo# MoBepXHOCTH
U TIOJTHOW MOBEPXHOCTU MPSMOM MPU3MBI, IJIOIIAh OCHOBaHUI, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM
npusMbl. [lnomans O0KOBOI MOBEPXHOCTH M MOBEPXHOCTH NMPaBHJIBHONW MHpaMHJIbI, T€OpeMa O IUIOIAAN
yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM MUpaMHIbI, TPU3MBI.

[TonoGHuble Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOUIAJIMU ITOBEPXHOCTEH, 00bEMaMu
MOJOOHBIX TE.



11 xnace

Tesa BpameHus

[{umHAprYecKas TOBEPXHOCTh, 00pa3yIOIue [UIMHIPUYECKONH TTOBEPXHOCTH, OCh IMIMHIPUYECKON
noBepxHOCTH. [lumuHIp: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00pa3ylomias W OCh; IUIOMA]b OOKOBOW U
IIOJIHOM ITIOBEPXHOCTH.

KoHnueckasi MOBEpXHOCTh, 00pa3yroNIe KOHHMYECKOW MOBEPXHOCTH, OCh W BEpIIMHA KOHHYECKON
noBepxHocTu. KoHyC: OCHOBaHME 1 BepIIMHA, 00pa3yroIas ¥ OCh; IUIOIIAAb OOKOBOM U MOJHOW MOBEPXHOCTH.
Y ceu€HHBIN KOHYC: 00pa3yIoIIne 1 BRICOTa; OCHOBAHUS M OOKOBAs IIOBEPXHOCTD.

Cdepa u map: nenTp, paguyc, JUaMeTp; IUIOMAAb MOBEPXHOCTU cdepbl. B3anMHoe pacnoioxeHue
cdephl U TIOCKOCTH; KacaTellbHas IIOCKOCTh K cepe; TIIomaab chepbl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka LuIuHIpa U KOHYCA.

KomOuHammu Ten BpaleHusi ¥ MHOTOIPaHHUKOB. MHOTOTpaHHHUK, OMMCAHHBIN OKOJIO cdepsl; cdepa,
BIIMCAHHAsl B MHOTOTPaHHUK, WJIM TEJIO BPALICHUS.

[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYTOIBLHOTO
napaenenumnena u cieacteus u3 He€. O0bEM nnnmuHpa, konyca. O0bEM 1mapa u iomanb chepsl.

[TomoOHble Tena B mpoctpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH, 00BEMaMu
MOTOOHBIX TE.

CeveHuss mwiuHIpa (MapajulebHO M TEPICHIUKYISIPHO OCH), CEYCHHs KOHyca (IapajuieibHOoe
OCHOBAHHIO U TMIPOXO/IAIIIEE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOopbI M KOOPAHHATHI B IPOCTPAHCTBE

Bekrtop Ha mutockocTd U B ipocTpancTBe. CII0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHO)KEHUE BEKTOpa Ha
yrcio. PasznoxeHne BekTopa mo TpéM HEKOMILIAHAPHBIM BekTopaM. [IpaBuio mapamienenunena. Pemenue
3aJa4, CBSI3aHHBIX C MPUMEHEHUEM IMPaBUJI JICHCTBUI ¢ BekTopamu. [IpsMoyroiapHas cucreMa KOOpIUHAT B
npoctparcTtBe. Koopamnatel Bektopa. [Ipocteiimme 3agauum B KOOpIWHATaX. YTOJI MEXIY BEKTOPAMH.
CkansipHOe pOM3BE/ICHUE BEKTOPOB. BRIUKMCICHHE YITIOB MEXTy MPSMBIMU H TUTOCKOCTsIMH. KoopauHaTHO-
BEKTOPHBIA METOJI IPU PEIICHUU T€OMETPUICCKUX 3a/1a4.



3. TeMmaTu4eckoe NJIaHHpPOBaHUe

10 kJ1acc
Kosun4yecTBo 4acoB HP20O DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposBbie)
n/n MPOrpamMmbl Bceero Kourpoibnbie  ITpakTuyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 BBenenue B ctepeoMeTpuio 10 Bbu6moteka [JOK
[IpsiMbIe U TUIOCKOCTH B B3anmMHoe pacronoxenue
2 npoctpanctse. [lapamienbHOCTh 12 1 1 MPSIMBIX B CTPOUTEIBCTBE bubnnorexa [JOK
MPSIMBIX U IJIOCKOCTEN ropojioB YensaOuHckoit obsactu
[eprieHAUKYIAPHOCTH MPSAMBIX U Hocrpoenne ceuctnit
3 " 12 apXUTEKTYPHBIX 0OBEKTOB bubnuoreka [IOK
IJI0CKOCTEN
YensbuHcka
4 Yriasl MEXAY NPAMBIMU U 10 1 JIByrpaHHbIii yrojl B pealbHOU Bu6muorexa [OK
IUIOCKOCTSIMHU KHU3HH YeJIOBeKa
MHOrorpaHHUKH B apXHUTEKType
r. YensOuHCKa.
5 MHororpanHuku 11 1 1 IMupamunel FOxuoro Ypana bubmuoteka [IOK
CummeTpusi B HCKyCCTBE U
apxuTeKType Ypaia.
. H3mepenne niomanei 1 00beM0OB
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 1 . . bubmmoreka [IOK
MTOBEPXHOCTEHN CIIOKHBIX JIETaJIeH
7 [ToBTOpenue: ceuenus, 4 1
pacCTOSIHUS U YTIIbI
OBUIEE KOJIMYECTBO YACOB I1O 68 5 3

[TPOI'PAMME




11 KJTACC

KoumnuecTBo yacos HP20O DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB u K 0 (undgposBbie)
n/n TeM NMPOrpaMMbIl Bcero OHT%O‘]"’HHe paKT 6nqec1me o0pa3oBaTe/IbHbIE
padoThI padoThI pecypces
HeoOxomuMocTh  M3MepeHust
1 Tena BpameHus 12 2 A MEP bubmuorexa [IOK
obbema (huryp B HaIlICH KU3HHU.
Pemenue MIPOMBIIIITIEHHBIX
3aJ]a4 pEernoHa Ha BBIYMCIICHHE
2 OO0BEMBI TEN 5 1 oosemoB  Ten. Konyc B bubnumorexa [IOK
MOBCEIHEBHOM JKU3HU
YenoBeKa.
BexTopsl 1 KoOpAMHATHI B 3aauu Ha MOCTPOCHUE TIO
3 p pA 10 1 1 . pocth bubnunoreka LIOK
IPOCTPAHCTBE kaptaM YenssOMHCKOH obacTu
IToBTOpEHHNE, 000OIIIEHHE,
4 p m . 7 1 bu6nmorexa LIOK
CHCTEMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB 34 3 3

[10 ITIPOT'PAMME




Moayab padoydeii mporpaMMbl BOCITUTAHUS «YPOUYHAS AeSITEJIbHOCTb)»

Ne/m HasBanue TemMbl Peanuszanus Moay/1d BOCIIMTATEIbHOH IIPOrPaMMbl Hara
(pa3nesna) «IkoabHBIH YPOK»
MeponpusiTust | Bua gesiteJibHOCTH
10 kaace
Crenens ¢ Jlenb Typuszma Urpa «Iloctpoenue 27-31
1. JeHCTBUTENBHBIM MapIIpyTa» CeHTSIOps
110Ka3aTesleM
MHororpaHHUKH BcemupHslii 1eHb TEaTpa Coobmenne ooyuaromuxcst | 27-31
5 B BU/JIE T€ATPAJILHOTO Mapra
MpPEJICTaBJICHUS] T10 TeMe
«MHOrorpaHHUKN
Tpuronomerpuueckue | JleHb KOCMOHABTHKHU Coobmenue odoyqaromuxcs | 10-14
(bopmyIbl «CBs13b MaTeMaTHKU C anpest
3. KOCMOHABTHKO.
WNupopmannonHas
MUHYTKA.
11 kaacc
[ToBTOpEHME. JleHb 3HaHMM Bukropuna 1-8
Tema: «3aHUMaTeabHas CEHTsI0ps
1. [IpeobpazoBanue MaTeMaTHKa
JorapuMUIecKux
BBIPAYKCHMUIA.
KomOunaropuka Jenn Poccuiickoit Hayku, Pa3zpaboTka 6-10
5 300-¢ co BpemeHH MH(POPMAIIMOHHBIX beBpans
' ocHoBaHus Poccuiickoit m1akaToB «Benukune
AKaJeMHH HayK MaremaTuku Poccuny
Hrorosoe Henb [ToGenbl coBeTckoro Ypok: «Maremarvka Ha 3-7 mas
IIOBTOPEHME Kypca HapoJa B Benukon 3amute OteyecTBay
anreOpbl M Haval OTtedecTBEHHOI BOWHE
3 MaTeMaTU4eCcKoro 1941-1945r.1.
aHanu3a
Tema: PanimonanbsHbIe
yYpaBHEHUS U
HEpaBEHCTBA.
Peanusanust npopMUHUMYMA B YPOYHOH AeATEILHOCTH
Ne /i \ HasBanmue pasneia \ Coaepxanue
10 kacc
1. ITapajstebHOCTh NPSIMBIX M INIOCKOCTEN CBapmuk
2. Jlorapudmuueckasi pyHKIUS WHxenep
11 kaace
3. Tpuronomerpuueckrue GyHKIUU CelicMouior
4, Humuuap. Konyc. lap. [IpoexTupoBImMK




