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I[Inanupyemblie pe3ybTaThl

JInyHOCTHBIE pe3yJbTaThI

JIM9HOCTHBIE =~ PE3yNbTaThl  OCBOEHUS  NPOrpaMMBl  y4eOHOTO  MpeaMeTa
«Marematuka» XapaKTepu3ylTcs:

I'paxknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYaIOUIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O0 UJICHA POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MaTeMAaTHYECKHX
OCHOBax ()YHKIIMOHHPOBAHUS PA3IUUHBIX CTPYKTYD, SIBICHUIA, MPOLETYp TPaXAaHCKOTO
oOmrecTtBa (BBIOOPHI, OMPOCHI U TMp.), YMEHUEM B3aUMOJECUCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHHE:

c(hOpMUPOBAaHHOCTBIO POCCUHUCKON TPaKJAHCKOW HIECHTUYHOCTH, YBAXKCHHS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIECHUEM K
TOCTKEHUSIM POCCUMCKUX MaTeMAaTHKOB U POCCUHUCKOW MaTeMaTUYECKOM MIKOJBI, K
WCIIOJI30BAHMIO 3THUX JOCTHKCHHUH B IPYTUX HAYKax, TEXHOJIOTHSIX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, JTHUYECKOTO TIOBEACHMS, CBA3AHHOTO C MPAKTHUYECKUM
NPUMCHCHHEM JOCTIKCHUN HAyKH M JCSATCIBHOCTHIO YUEHOTO; OCO3HAHHMEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO.

DcTeTHYeCKOe BOCIUTAHUE:

ACTETHMYECKHM OTHOIIEHHEM K MHUPY, BKJIIOYas JCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUW, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acTeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHsSI IPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpecax
3710poBOr0 M Oe3omacHOTO oOpasza >KHU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATaHCHUPOBAHHBIM PEXKUM 3aHATHH H  OTIbIXA,
peryispHas Gpu3ndeckas akTUBHOCTD); (PH3UUIECKOT0 COBEPIIICHCTBOBAHUS, TIPU 3aHATHSIX
CIIOPTUBHO-03/I0POBUTEIHLHON JIEATEIHHOCTHIO.

TpynoBoe Boctiuranue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K
paznu4HbIM cepam npodeccHoHaATBHON eATEIHPHOCTH, CBI3aHHBIM C MATEMATHKON U ¢
NPWIOKCHUSIMM, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oynymied mnpodeccuu U
pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTBHIO K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BAHUIO Ha TPOTSHKCHHHM BCCH JKHU3HMU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOU
HAIPABJICHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHHE:

c(OPMHUPOBAaHHOCTBIO ~ DKOJIOTHUECKOW  KYJIBTYpPhI, IOHUMAHUEM  BIHUSHUSA
COIMAIILHO-3KOHOMUYECKUX TIPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATBHOU CpPEIbl,
OCO3HAaHHMEM TJI00AJBLHOTO XapaKTepa »SKOJOTHYCCKUX TNpoOJieM; OpHUEHTAIMeH Ha



MPUMEHEHUE MAaTeMaTHYECKUX 3HAHWM MJis pelIeHus 3ajJad B OOJACTHU OKpYKaroulei
Cpelpl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX TMOCIEACTBUU A
OKPYXKaroIlEeH Cpebl.

I{leHHOCTH HAYYHOT'O IO3HAHMS:

chOpMUPOBAaHHOCTHIO ~ MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSI HAYKH U OOIIECTBEHHOW NPAKTHUKH, MOHMMAaHHEM MaTeMaTHYECKOU
HAyKU Kak cepbl 4eTOBEUECKOU JeSTEIIbHOCTH, STANlOB €€ Pa3BUTUS U 3HAUUMOCTH IS
pa3BUTHS UHUBWIM3ALAH; OBJAJCHUEM S3bIKOM MATEMAaTUKM W MaTEMAaTHYECKOU
KYJIbTYpOH KaK CpPEIACTBOM ITO3HAHHUsI MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOECKTHYIO U
HCCIIEIOBATENBCKYIO JEATENbHOCTh HHANBUIYAJIbHO U B TPYIIIIE.

MeTtanpeaMeTHbIe pe3yJabTaThl

MertanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPAMMBI  y4EOHOTO TIpeaMeTa
«MaTemaTrKa» XapaKTepU3YIOTCS OBIIAJICHHEM YHHBEPCAIBHBIMH HO3ZHAGAMEIbHbIMU
oetcmeusmu, YHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU  OelCEUSMU, VHUBEPCATIbHbIMU
pecyIsImuSHbIMU OeUCMBUIMU.

1) Vuueepcanvuvie noznasamenvhvle Oeticmeus, 00ecnedusaom @Gopmuposanue
0A306bIX KOZHUMUBHBIX NPOYECCO8 00YHarwuxcs (0coeHue Mmemooo8 MNO3ZHAHUS
OKpYHCaAOWe20 Mupa, NPUMEHeHUe JI02UYECKUX, UCCIe008AMeNbCKUX Onepayuil, YyMeHuil
pabomamu ¢ ungopmayuel).

ba3zoBblesioruyeckue e HCTBUA:

» BBISIBJSITH M XapaKTepU30BaTh CYIICCTBEHHBIC TNPU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUI MEXAy MOHATHIMH; (HOPMYIUPOBATH OMpPEICICHUS
TIOHATUH; YCTaHABIIMBATh CYIICCTBEHHBIH MpH3HAK KiIacCH(UKAMK, OCHOBAHUS IS
0000111eHNS U CPaBHEHUS, KPUTEPUU TIPOBOJIMMOTO aHAIIN34;

» BOCIpUHUMATh,  (GOPMYyIUpOBaTH W NPeoOpa3OBBIBATH  CYKICHHS:
yTBEpAUTEIbHBIE H OTPULIATENIbHBIC, €IMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIC;

» BBISIBIISITH MaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOJACHUSIX U YTBEPKIACHUSIX; MPEIaraTh KPUTEPUH TSI BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

» Ienath BBIBOJBI C HCIIONB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;

» TPOBOAMTH CaMOCTOSATEIHHO J0Ka3aTelIhCTBA MATEMATHYCCKUX YTBEPIKICHUI
(mpsiMble ¥ OT TPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIUIO, MPUBOAHUTH IMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHUS M BBIBOJIBI,

» BBIOMpaTh CHOCOO pemeHuss Y4eOHOH 3amaun  (CpaBHHBAaTh HECKOJBKO
BapMaHTOB pEIICHUS, BBHIOMpATh HamMOOIEee MOIXOASIIUN C Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPHEB).

Bba3oBrblencciienoBarebCKue1eHCTBUSA:



» UCTOJIb30BaTh BONPOCHI KAaK WCCIIEIOBATEIILCKUN HHCTPYMEHT IIO3HAHHS,
(dopMyIHpoBaTh BOMIPOCHI, (PUKCUPYIOIIKE MPOTUBOpPEYHE, MPOOIEMy, YCTaHABIMBATh
UCKOMOE U JaHHOE, (OPMHUPOBATh TMIIOTE3Y, ApTyMEHTUPOBAThH CBOIO MO3UIUI0, MHEHUE;

» TPOBOAMTH CAMOCTOSITENTFHO CIUTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIECIOBAaHHE T10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKoro oObeKTa, SBJIEHMs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy O0BEKTaMH, IBIEHUSIMU, IPOLIECCAMU;

» CaMOCTOSITENbHO (HOpMyIHpoBaTh OOOOIIEHUS M BBIBOABI IO peE3yibTaTaM
IPOBEIEHHOrO HAOJIIOECHUS, HMCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCThH IOJIYYEHHBIX
pe3yabTaToB, BBIBOAOB U 000O0IIEHNUH;

» MPOTHO3MPOBATH BO3MOXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
IIPEITIOJIOKEHMS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

» BBISIBIIAITH NIePUINUTH WHPOPMALUH, TAHHBIX, HEOOXOAWMBIX IS OTBETa Ha
BOIPOC U JIJISl pELIEHUs 3a/1a4H;

» BbIOMpaTh MH(POPMAIMIO M3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAIN3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETHUPOBATH MH(GOPMALIMIO PA3IUYHBIX BHJIOB U (popMm
IIPEICTaBICHUS;

» CTPYKTypupOBaTh HH(OpMAIMIO, TPEACTABIATH €€ B pa3nuyHBIX (hopmax,
WITIOCTPUPOBATh IpadUueCcKH;

» OIICHUBATH HaJEKHOCTh uH(pOpMaLINH o CaMOCTOSITEIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.
2) Vuueepcanvnvle  KomMmyHukamuenwvle  Oelicmesus, obecneyugarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCSL.

Oomenue:

» BOCIPUHUMATh U (DOPMYJIMPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBHUSMHU H
HEeIsIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PELICHMs 3aJadyd, KOMMEHTHUPOBAaTh
MIOJIYYEHHBIN pe3yJIbTarT;

» B X0Jic OOCYXJIEHHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
npoOJeMbl, perraeMoil 3ajauyu, BHICKA3bIBaTh WJIEW, HAIICJICHHBIC HA TIOMCK PEIICHUS;
COMNOCTABJISITh CBOM CYXJEHUA C CYXKJICHUSIMU JPYIMX YYAaCTHUKOB JHAiora,
0OHapYXUBaTh pa3iiMyue M CXOJICTBO MO3UIIMI; B KOPpEeKTHOU (opMme GHopMyInpoBaTh
pa3HoIIacusi, CBOM BO3PAXKEHNUS,

» MPEACTABISATh PE3yJbTaThl PEHICHUS 3a/Jayd, DKCICPUMEHTA, WCCIICIOBaHUS,
MPOEKTA; CaMOCTOSITEILHO BBIOMpaTh ¢GopMaT BBICTYIJICHHS C Yy4€ToM 3aj1a4
MpEe3eHTAIIMN U OCOOEHHOCTEH ayAUTOPHH.

CoTpyaHun4ecTBo:

» MOHMMATh M KCIIOJIb30BAaTh IMPEHMYIIECTBA KOMAHIHOW W WHIMBUAYaIbHOM
paboThl TIpHW pelIeHUH y4eOHBIX 3a/ay; MPUHUMATH 11€Jb COBMECTHON AESITEIHHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThl, pacmpenensTh BHIBI padoT,
JIOTOBAapUBaThCs, OOCYXAaTh TpoOlLecC W pe3ynbTaT pabdoThl; 00001aTh MHEHHS
HECKOJIBKHX JIIOJICH;



» y4acTBOBaTh B TPYIIIOBBIX (Qopmax paboTel (0OCyxaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBI» U UHBIE); BBIIOIHITH CBOIO YaCTh pabOThI 1 KOOPAHMHUPOBATH CBOU
JEHCTBUS C IPYTMMHU YWIEHAMU KOMaHJbI; OI[EHUBATh KaYyeCTBO CBOETO BKIJaJla B OOIIUI
HOPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOIEHCTBHUS.

3) Vuusepcanvuvie pezynamuensle Oeticmeus, obecnedusaiom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanmsi:

» COCTaBIISITh IUIaH, aJITOPUTM PEIICHHUS 33]]a4d, BBIOUPATh CIIOCO0 PEIICHHUS C
Y4E€TOM UMEIOUINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, ApI'yMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ YU4ETOM HOBOW MH(MOPMAIIHH.

CaMOKOHTPOJIb:

» BIIAJICTh HaBBIKAMU MMO3HABATEIILHOW pe(IeKCHU Kak 0OCO3HAHUSI COBEPIIACMBIX
NEHUCTBUH W MBICIHUTENBHBIX TMPOLIECCOB, HMX pPE3yJIbTATOB; BIAJNETh Croco0aMu
CaMOTIPOBEPKH, CAMOKOHTpPOJIS IMpollecca U pe3ysibTaTa pPElIeHUs MaTeMaTU4ecKOi
3a/1a4u;

» MPEeNBUICTh TPYIAHOCTH, KOTOPhIE MOTYT BO3HUKHYTHh TIPU PEIICHUW 3aJlauH,
BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

» OIICHMBATh COOTBETCTBHE PE3yJbTaTa IETH U YCIOBHIM, OOBSICHATH MPUYUHBI
JTOCTIKEHUST UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIHHOCTH, HAXOIUTh OMHUOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IIpeameTHBIE pe3yabTaThI

10 KJIACC

OmnepupoBaTh MOHATHSAME: TOYKA, PSIMast, TUIOCKOCTb.

[IpuMeHATP aKCHOMBI CTEPEOMETPUU M CJEJICTBUS M3 HHUX IpPU PEUICHUU
TEeOMETPUIECKHX 3a7ad.

OmnepupoBaTh MOHATUSAMU: MAPAJUIETBHOCTh U MEPHEHIUKYISAPHOCTh MPSIMBIX U
IUIOCKOCTEN.

KnaccuduuupoBath B3aMMHOE pacHojiOKEHHE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: JBYTPAHHBIM YroJ, TPaHU ABYTPAHHOTO Yria, pedpo
JBYTPAHHOTO yTJa; JUHEWHBIH yrojl IBYTPAaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOTO
yria.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHHMK, BBINYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHUK, JIEMEHTH MHOTOTPaHHHKA, TPABUJIbHBIA MHOTOTPAHHUK.

Pacno3HaBatb OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpamMuma; MpHU3Ma,
NpSAMOYTOJIBHBIN Mapaenenunes, Kyo).



KnaccuduumpoBate MHOTOTpaHHUKH, BBIOWpasi OCHOBaHHS JJs Kilaccu(UKanuu
(BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAaHHUKU; MPABUIbHbIE MHOTOIPDAHHUKH; MpPSMbIE U
HaKJIOHHBIE TIPU3MBI, TapajlIeIeIHUIIE Ibl).

OnepupoBaTh NOHATUAMHU: CEKYIAs INIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBACHATH NPUHIMIIBI IOCTPOSHUS CEYEHUH, UCTI0NIb3YSl METOJ] CIIE/I0B.

Crpouth cedeHHs] MHOTOTPAHHMKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKJEHUE T€OMETPUYECKMX BEJIIMYMH O 0Opasnam WiIH
aJITOPUTMaM, IPUMEHSS1 U3BECTHBIE AHATUTUYECKHE METO/IbI IIPU PEIIEHUH CTaHJapTHBIX
MaTEeMaTHYECKUX 337a4 Ha BBIYMCIIEHHE PACCTOSTHUN MEXAY IBYMS TOUYKaMH, OT TOUYKH
710 IPSIMOI, OT TOYKH JI0 IUIOCKOCTH, MEXKY CKPEIMBAIOLUMHUCS MPSIMBIMU.

Pematpe 3amaun Ha HaXOXKJIEHUE TE€OMETPUYECKMX BEJIIMYMH O 0Opasnam WiH
aJITOpUTMaM, IPUMEHSS1 U3BECTHBIE aHATMTUYECKHE METO/IbI IIPU PEIIEHUH CTaHIapTHBIX
MaTEeMaTHYECKUX 3a/1a4 Ha BBIYMCIIEHUE YIJIOB MEXKIY CKPEILIMBAIOIIMMUCS MNPSIMbBIMHU,
MEX]y MPSIMON U IJIOCKOCTBIO, MEXKAY IUNIOCKOCTSMH, IBYTPAHHBIX YIJIOB.

Boruncnare o0bEMBI M IJIOIIAAM IMOBEPXHOCTEH MHOTOIPAaHHUKOB (TpU3Ma,
nupaMpzia) ¢ MNpUMEHEHHeM (OpMyJI; BBIYHMCIATH COOTHOUICHHS MEXIY IUIOLAAsIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh MOHATHUSAMH: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnexaTp, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH  HHMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha uYepTekax u
pHUCYHKaX.

[IpumensaTes reomerpuueckue (GaxThl ISl PELIEHUS CTEPEOMETPUUECKHX 3aj1ad,
IIPEIOIAraloluX HECKOJIBKO IIaroB PEIICHMs, €CJIM YCJIOBHUsS NPUMEHEHMs 3aJaHbl B
SBHOH (hopme.

[IpumenaTrs  mpocTediive  MNpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIlMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUYECKUX 3a/au.

[IpyBOANTH NMpPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE M KU3HH,
pacno3HaBaTh IPOSBIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpumeHATh NOJy4YEHHBIE 3HAHMS HaA NPAKTUKE: aHAJIW3UPOBATH pPEAIbHBIE
CUTyallud M TPUMEHATh M3yYEHHblE TIOHATHS B TMIpollecCE€ TOUCKA pEelIeHUs
MaTeMaTH4ecku chOpMyTUPOBAHHON MPOOIEMbI, MOJICTUPOBATh pPeajbHbIC CUTYallU Ha
A3bIKE T€OMETPHUM, MCCIE[O0BaTh IOCTPOCHHbIE MOJEIM C  HCIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATUIA M TEOpeM, amrnapara ajareOphbl; peiaTh NpakTUYecKue 3a1auu,
CBS3aHHBIE C HAX0X/IEHUEM F€OMETPUUYECKUX BEJIMYMH.

11 KJIACC

OnepupoBaTh TOHATHUAMH: IWIMHAPUYECKAs IOBEPXHOCTh, 0Opasyroliue
[WIAHJIPUYECKOW TMOBEPXHOCTH; IMUIMHJP, KOHHYECKas IOBEPXHOCTh, 0Opasyroiue
KOHUYECKOM MOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTb.

PacrioznaBate Tena BpameHus (IIIMHIP, KOHYC, cepa u map).

OOBACHATH CTIOCOOBI MOTYUYEHHUS TEJ BpAIICHHUS.



KnaccudunupoBats B3anMHOE pacroyioKeHue cephl U MITOCKOCTH.

OnepupoBaTh TMOHSATUSMH: IIAPOBOH CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA
CErMEHTa; IAapOBOM CJIOW, OCHOBAHKE IAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJIOS; MIAPOBOM
CEKTOp.

Boruncnare 00bEMBI U TJIOMAAN TTOBEPXHOCTEN TEN BPAIlEHHUS, TEOMETPHUUYECKUX
TeJ C MpUMEeHEeHUueM (popMyit.

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy U ONMUCAHHBIN
okoJio cepsr; chepa, BrcaHHAsE B MHOTOTPAHHUK WIIM TEJIO BpaIlCHUSI.

BbluncnaTh COOTHOIIEHHUST MEXAY IUIOHIAAsIMU TOBEPXHOCTEH M 00bEMaMu
MMOAOOHBIX TEII.

N306paxkaTs nuzyyaembie GUTYPBI OT pYKU U C TPUMEHEHHEM MPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoImonHATE (BBIHOCHBIE) TUIOCKHME YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUa CBepxy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BpAICHUSI.

W3BnekaTh, HWHTEPHpPETUPOBATH U  MPeoOpa3oBbIBaTh  HHMOpPMAIMIO O
MPOCTPAHCTBCHHBIX TEOMETPUYECKHX (QUrypax, MpeACTaBICHHYI0 Ha 4YepTekKax U
pPHUCYHKaX.

OnepupoBaTh OHATHEM BEKTOP B IPOCTPAHCTBE.

BhITIONHATE NEWCTBUSI CIIOXKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YUCJIO, OOBSICHATH, KAKHMH CBOMCTBAMHU OHH 00JIaJIAIOT.

[TpuMeHsTh MpaBUIIO Mapasieenune/a.

OnepupoBaTh TOHITHIMH: JCKApPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOPA, YrOJ MEXKAY BEKTOpaMH,
CKaJISIPHOE TTPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIC BEKTOPBI.

HaxomuTe cyMMy BEKTOpPOB W TPOHU3BEICHHE BEKTOpa HA YHCIIO, YIOJd MEXIY
BEKTOpaMH, CKIISIPHOE TIPOU3BE/ICHNE, PACKIIA IBIBATH BEKTOP 110 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3a/1aBaTh MJIOCKOCTh YPABHCHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTs reomerpuueckue (GaxKThl IS PEIICHUS CTEPEOMETPHUECKHX 3ajad,
MPEJIITOJIArAlONUX HECKOJIBKO IIIarOB PEIICHUS, €CIU YCJIOBHS NMPUMCHCHHS 3aJIaHbl B
SIBHOU (hopme.

Pemate mpocrelimue reoMeTpUYecKHME 3aJaud Ha TMPUMEHEHUE BEKTOPHO-
KOOPJMHATHOT'O METO/IA.

Pemats 3amaun Ha TOKA3aTeIbLCTBO MAaTEMaTHYCCKHX OTHOIICHUN W HaXOXJICHUE
TCOMETPUYCCKHMX BEJIMYMH 110 00pa3iiaM WM arOpUTMaM, IPUMEHS S U3BECTHBIC METOIbI
MIPY PEIICHUH CTaHJAPTHBIX MaTEMaTUYECKUX 3a7ad.

[IpumeHsT,  TpoOCTEWIIME  MPOrpaMMHBIC  CpeACTBA W JJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI ITPU PEUICHUN CTEPEOMETPUUYECKUX 3a71ad.

[TpuBOIUTE MIPUMEPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIC M JKU3HH,
pacrno3HaBaTh MPOSBIICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHSATh TMONMydYeHHBIC 3HAHMS HA TPAKTHKE: AaHAJIW3WPOBATh peajbHBIC
CUTyallul ¥ TIPUMEHATH W3yYEHHBIE TIOHATHS B TMPOILECCEe TOMCKA PpEIICHUS
MaTeMaTHYEeCKH c(hOpMYyITUPOBAHHOHN MPOOJIEMbI, MOJICTUPOBATh PEAIbHBIC CUTYAIlMH Ha



A3BIKE TEOMETPUHU, MCCIENOBAaTh IIOCTPOCHHBIE MOJAEIH C  HCIOJIb30BAaHUEM
F€OMETPUYECKUX MOHATHI U TEOpeM, ammapara anreOpbl; pemaTh NPakKTUYECKUe 3aauH,
CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEIINYUH.



Coaep:xkanue yueOHOIo Kypca

10 knacc

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue OpsSMBIX B NPOCTPAHCTBE:  IMEpeCeKaroluecs,
napajuieJbHbIE U CKpelluBaroluecs npsmMelie. [lapanienbHoCTh NPAMBIX U MIJIOCKOCTEN B
IPOCTPAHCTBE: MapajljieibHbIEe MPSAMbIE B IPOCTPAHCTBE; MApaUIEIbHOCTh TPEX MPSIMBIX;
MapaJuIeIbHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C COHAIpPABICHHBIMU CTOPOHAMH; YIOJI
MEXAy MpsMBIMH B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: mapaljiebHbIe
IJIOCKOCTH; CBOMCTBA MapajlielbHBIX IUIOCcKocTel. IlpocTeilmme npocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTH: TETPa3Ap, KyO, Napajjieienurel; IOCTPOCHUE CEUEHUH.

[leprieHAUKYISAPHOCTh OPSIMOMl U IJIOCKOCTU: NEPHEHAUKYISPHBIE MpPSMBIE B
IPOCTPAHCTBE, MpPSIMbIE MapajlielbHble W NEPIECHIUKYISIPHbIE K IUIOCKOCTH, MpPU3HAK
NEePHNEHIUKYISIPHOCTH MNPSIMOM M IUIOCKOCTH, T€OpeMa O MPSMOW IMEPIEeHIUKYIIPHON
IUIOCKOCTU. YTJBl B IPOCTPAHCTBE: YroJ MEXIY NMPSMON M IIOCKOCTBIO; ABYTPaHHBIN
YTOJ1, IMHEMHBIN yroy AByrpaHHoTo yria. [leprneHaukyisp u HaKJIOHHbBIE: pACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKIHUS (UTIypbl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEN: MPU3HAK NEPHEHAUKYISPHOCTH JBYX
miockocteil. Teopema o TpEX NepHeHIUKYIIsIpax.

MHOrorpaHHuKH

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHMKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa MHOTOrpaHHUKa. [Ipru3Ma: N-yroiapHas npusma;
FpaHd M OCHOBAaHMSI MPHU3MBbI; MpsiMas M HAKJIOHHAs MNpPHU3MbI; OOKoBass M TMOJIHAs
NoBepXHOCTh Npu3Mbl. [lapamnenenunesn, NpsIMOYTOJIbHBIM MapallieeNuIe]] U €ro
cBoiicTBa. [lupamuna: N-yronpHas nupamuaa, rpaHd ¥ OCHOBaHUE MUPaMUIbl; OOKOBasi U
MOJIHASI TIOBEPXHOCTh MHUPAMUbI, NpaBUJIbHAsg W YCEUEHHAs MUpaMHlia. DJIEMEHTHI
npu3Mbl ¥ nupamuabl. [IpaBuiabHbIE MHOTOTPAHHUKH: TIOHSTHE TMPABUIBHOTO
MHOTOTpaHHUKA; TMpaBWIbHAas TMpuU3Ma M TpaBWIbHAs MNHPaMHAA; [pPaBUIbHAS
TpeyrojbHas NMUpaMuja U NPaBWIbHBIN TeTpasap; KyO. [IpencraBnenue o npaBUIIbHBIX
MHOTOTpaHHUKAaX: OKTa3Ip, NOJAEKa3Ip U uKoca’ap. CedeHus: Mpu3Mbl U MUPAMU/IBI.

CuMMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU. DJEMEHThl CHUMMETPUM B MUpaMUAax, Napajuiesienuienax, MpaBUIbHBIX
MHOTOTpaHHUKaX.

Boluncrienne 31€eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH WM MOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI, IJIOLIAAb OCHOBAaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMOI mpu3mbl. [1nomans O0KOBOM MOBEPXHOCTU U
MOBEPXHOCTU MPAaBWIBHOW MNHPaMHIbl, TEOpeMa O IUIOMIAAd YCECYEHHOM NHpPaMUIBbIL.
[Tonsitue 06 00BEMe. OOBEM MTUPaAMUIBI, TIPUIMBI.

[Tomo6ubrle Tema B  mpocTpaHcTBe. COOTHOIIGHUS MEXIY  IUIOHIAJISIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEll.



11 kaace

TeJia Bpalenus

Hunuuapudeckas MOBEPXHOCTh, OOpa3yrolive IWIMHAPUYECKOW MOBEPXHOCTH,
OCh IWJIMHIPUYECKON MOBEepXHOCTH. LlunuHap: ocHoBaHus M OOKOBas MOBEPXHOCTH,
o0Opa3ymomias ¥ 0Ch; IUIOIIA b OOKOBOM U MOJHON MOBEPXHOCTH.

Konunyeckass mOBEpXHOCTb, 00pa3yloliue KOHHYECKOW IOBEPXHOCTH, OCh W
BEpIIMHA KOHUYECKON oBepxXHOCTU. KOHyC: OCHOBaHME U BepIlIMHA, 00pa3yrolas u och;
I01a b OOKOBOM M TOJIHOW TMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue U BHICOTA;
OCHOBaHHUA U OOKOBasi IOBEPXHOCTb.

Chepa wm map: 1eHTp, paauyc, TUAMETp; IUIOMIAAL TOBEPXHOCTU C(EpBhl.
B3aumHoe pacnonoxenue cheppl M IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
mIomass chepsl.

N306pakenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka HMIMHIpPA U KOHYCA.

KoMOuHnamum Ten BpalieHUss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA
okoJio cepsr; chepa, BnrcaHHAs B MHOTOTPAHHUK, WX TEJIO BPAILICHHUS.

[Tonsitue 06 o6vEMe. OcHOBHBIE cBOMCTBa 00BEMOB Ted. Teopema 00 00BEME
IpsIMOYTOJIBHOTO Mapajenenunena U cieAcTBus u3 He€. OO0bEM LUIMHIpPA, KOHYCA.
O0béM mapa u wiomaab cepsl.

[lono6usle Tena B  mnpocTpaHcTBe. COOTHOWIEHUS MEXIAY  IUIOUIAJSMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEII.

Ceuenuss nuiuHApa (mapajuleNbHO U NEPIEHIMKYISIPHO OCH), CEYEHUs KOHyca
(mapanienbHOEe OCHOBAHMIO U MTPOXOASIIEE Yepe3 BEPIINHY), CEUEHHUS 1apa.

BekTopbl U KOOPAMHATHI B MIPOCTPAHCTBE

Bekrop Ha miockocTd U B mnpocTpaHcTBe. CI0KEHHE U BBIYMTAHHUE BEKTOPOB.
YMHO)KEHHE BEeKTOpa Ha uucio. Pa3noxkeHue BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpaBuiio mapamienenunena. Pemienue 3agad, CBA3aHHBIX C NPUMEHEHUEM
IIpaBUJl IEUCTBUM ¢ BeKTOpaMH. lIpsiMoyronbHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunartsl Bextopa. [Ipocreiimme 3agaun B KOOpAMHATAX. YTOJ MEXKJIY BEKTOPaMH.
CkansipHOE TIPOM3BEACHUE BEKTOPOB. BBIUHCIEHHE YIJIOB MEXAY NPSIMBIMU U
MI0CKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/T TPHU PELICHUH T€OMETPUUYECKUX 3a/1au.



TemaTu4yeckoe IIAHUPOBAHHE
10 knacc

KounuecrBouyacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/m  NporpamMmsblI Bcero oOpa3oBaTebHbIE pecypchl
padoThI padoTshI
1 BBenenue B crepeomMeTpuio 10
[IpsiMbIE M TUIOCKOCTH B
IIPOCTPAHCTBE.
2 Posip 12 1
[TapamienbHOCTBIIPSAMBIX U
IJIOCKOCTEN
3 [lepneHAUKYJIAPHOCTBIIPAMBIX U 12
IJIOCKOCTEN
Vel Mexay OpsIMBIMU U
4 Y 1P 10 1
MJIOCKOCTSIMH
5 MHororpanHuKu 11
6 OOBEMBIMHOTOI'PAaHHUKOB 9
7 [ToBTOpEeHuE: ceuenus, 4 1
pacCTOSIHUA U YTJIbI
OO611ee KOIMYeCTBO YacoB IO Mporpamme 68 5 0




11 kaacce

KoanuecTBouacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ieioB U TeM
Kontpoabnbie  Ilpakruueckue  (uuppoBbie)
n/m NPOrpaMMbI Bcero
padoThI padoThI o0pa3oBaTeIbHbIEPECYPChI
Tena Bpatenus 12
OOBEMEI TEIT 5 1
BekTophl 1 KOOpAUHATEI B
3 P P 10 1
MIPOCTPAHCTBE
4 [ToBTOpenue, o006IICHHE, 7 1
CHUCTeMaTH3alHs 3HAHUH
OO6111ee KOIMYeCTBO YacoB IO Mporpamme 34 3 0
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