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IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpOrpaMMbl Y4eOHOro mpeameTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKONW TO3UIMU O0YUYaIONMIETOCS KaK aKTHBHOTO
W OTBETCTBEHHOTO WJIECHA POCCHICKOTO  0O0ImecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHM,
IpOLETyp TPaKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TMp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (DYHKIUSIMHU
Y Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPakIaHCKOW MIACHTUYHOCTH, YBAKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMATHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOW MAaTEMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO DJTUX JOCTIDKEHUW B JPYTUX HAyKax, TEXHOJOTHUsX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMUPOBAHHOCTBIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUU HAyKH U JIESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUHN, PACCYKIACHUI; BOCTPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTEMaTHYECKWE 3HAHUS B
MHTEpecax 3I0pOBOTr0 M 0€30MacHOro 0Opasa >KU3HU, OTBETCTBEHHOTO OTHOIIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBO€ THMTaHHWE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHUH U
OTIIbIXa, perynisgpHas (hu3nveckas akKTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; HUHTEPECOM K
pa3MuHbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, CBI3aHHBIM C MAaTEMaTHKON
U e€ MPUII0KEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyyIiel nmpodeccun
U peajn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTU4YeCKOMYy OOpa30BaHUI0O M CaMOOOpPA30BAHHWIO HA MPOTSHKEHUHM BCEH
JKW3HU; TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B PEUIEHUWU MPAKTUYECKUX 3a]ay
MaTeMaTUYECKOW HAMPaBICHHOCTH.



JKOJIOrHYeCKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO IKOJIOTHYECKON KyJIbTYpbl, MOHUMAHUEM BIMSHUS
COLIMAJIbHO-D)KOHOMHUYECKUX TMPOIECCOB HAa COCTOSTHUE MPHUPOIHOM M COLMAIbLHOMN
Cpellbl, 0OCO3HaHHUEM TJI00aJIFHOTO XapaKTepa HKOJOTHYECKUX Mpo0sieM; OpueHTauen
Ha TMPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW [JIs pelieHus 3anad B olJsactu
OKpY’)Kalolel Cpepl, IUIAHUPOBAHUS TMOCTYIIKOB UM OIEHKM MX BO3MOXKHBIX
MOCIICJICTBUU JIJTI OKPY’KAIOIIEH CPEbI.

I{eHHOCTH HAYYHOTO NMO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, HOHUMAHUEM MaTEMAaTHYECKOMN
HAyKU Kak c(ephl YeIOBEUECKOUN JIeATeNIbHOCTH, 3TANOB €€ Pa3BUTHUSI U 3HAUHMMOCTU
JUISl pa3BUTHS LIMBUJIN3ALMU; OBJIAJICHUEM SI3IKOM MAaT€MaTUKH U MaTEMaTHYECKOMN
KYJbTYpOU KaK CpeACTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO AEATEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOEHHUS MPOTPAMMbI y4eOHOTO IMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAAMUSHBIMU 0eUCTEUIMU.

1) Vuueepcanvnvie  noznasamenwvhvle  Oeticmsus,  obecneyugarom
Gdopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECCco8 odyyaowuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpyXcarnouwjeco  Mupa,  NpuUMeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBMs:

BBISIBIIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIIEHUH MEXIy MOHSATUSAMU;, (HOPMYITUPOBATH OMPEACICHUS MOHSATUM;
yCTaHABJIMBATh CYHIECTBEHHBIM TMPU3HAK KJIACCU(PUKAIUMU, OCHOBAHUA JJIA
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATh, POPMYIHUPOBATH U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIATeIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIE;

BBISIBIIAITH MAaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W MPOTHBOPEYHUS B
dakTax, MaHHBIX, HAOIIOMECHUSAX W YTBEPXKACHHSX; TNpeIIaratb KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JienaTh BBIBOJBI C MCIIOJb30BAaHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHNN, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

IPOBOAUTH CaMOCTOSTEIBHO JOKA3aTEIbCTBA MAaTEMaTHYECKUX  YTBEPKICHHMA
(MpsiMBIE ¥ OT TPOTHUBHOTO), BBICTPAWBATh apTyMEHTAIINIO, TPUBOJANTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;



BBIOHMpaTh CMOCO0 pemieHus y4eOHOH 3amauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HamOoJiee TOMXOMAMMA C Y4ETOM  CaMOCTOSITEILHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBnlIe ucciienoBarebLCKue JelCTBUA:
UCIIOJIb30BaTh  BONPOCHI  KaK  HCCJICIOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHUS,
dbopMynupoBaTh  BOIPOCHI, bukcupyromnme IPOTUBOPEYHE, npobiemy,
yYCTaHABIIMBATh HCKOMOE | JTAaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO
MIO3UITNI0, MHCHHC;
IIPOBOJIMTH CaMOCTOSITSIBHO CIUTAHUPOBAHHBIM JKCIICPUMEHT, HCCJICIOBAHUE I10
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBJICHHS, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXITy 00OBbEKTaMH, SIBIICHUSIMH, IIPOIIECCAMHU;
CaMOCTOSITENILHO (D OpMyTHpOBaTH OOOOIIEHHST ¥ BBIBOABI IO  pe3ysibTaTaM
NPOBEAEHHOTO  HAOJIIOJIEHUsS,  HWCCIICJIOBaHMS,  OIICHWBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;
IPOTHO3UPOBATh BO3MOXKHOE  pa3BHTHE TIpoIlecca, a TakKe BBIIBUTATH
MIPEJIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:
BBISBJISATH JC(PHUIIMTH HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX I OTBETA HA BOIIPOC U
TUTSL pETIISHUS 3a/1a4H;
BBIOMpaTh HMHMOPMALMIO W3 HWCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJM3HPOBATh,
CHUCTEMATH3HPOBATh ¥ MHTEPIPETUPOBATh HH(POPMAIIMIO PA3IMIHBIX BUIAOB U (HOpM
IIPE/ICTABIICHHUS,;
CTPYKTYpUpPOBaTh HWHGOPMAIIMIO, TPEACTABIATh ©€ B Pa3IMYHBIX  Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;
OILICHWBATh HAIEKHOCTh HH(POPMAIMH TIO CaMOCTOSITEILHO C(HOPMYINPOBAHHBIM
KPUTECPHUSIM.

2)  Vuueepcanvnvie  KOMMyHUKamuemuvle  Oelicmeusi,  0b6ecnedusaom
CcGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:
BOCIIPUHUMATD U (POPMYJITUPOBATH CYXKICHHUS B COOTBETCTBHH C YCIIOBUSAMU U IICIISIMU
OOIIICHHS;, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
IMUCBMEHHBIX ~ TEKCTax, JlaBaTh IOSCHEHHsS TI0 XOJy pCIICHHsS  3aJlauH,
KOMMEHTHPOBATh MOJTYYCHHBIN pe3yibTar;
B XO0J¢ OOCYXIEHHS 3aJaBaTh BOIMPOCHI II0 CYIIECTBY OOCYXIaeMOH TEMBI,
po0JIeMbI, peliaeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HALICJICHHBIC HA MMOMCK PEIICHUS;
COIMOCTABJIATh CBOM CYXACHHS C CYXICHUSAMH JAPYrdX YYaCTHHUKOB JHAJIOra,
OoOHapy)XWBaTh pa3IMYMe © CXOJICTBO TIO3UIMK; B KOPPEKTHOH opme
(bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS,
NPEJCTaBISITh PE3YJIbTaThl PEIICHUS 3aJa4yd, OSKCICPUMEHTa, WCCIICIOBAHMUS,
IIPOEKTa; CaMOCTOSITCIGHO BBIOMPATh (opMar BBICTYIDICHHS C YYE€TOM 3ajad
NIPE3CHTAINNA U 0COOCHHOCTEH ayIUTOPHUH.



CorpyaHuvecTBo:
MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW U MHAUBUAYATbHOU paOOTHI
OpU pelIeHUU Y4YeOHBIX 3aJay; MPUHHUMATHh LE€Jb COBMECTHOM JEATEeIbHOCTH,
IUIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM palOOThl, pachpelneisiTh BHUIbI PpadoT,
JIOTOBapUBaThCsA, OOCYKJIATh MPOILECC M Pe3yiabTaT padoThl; 0000IIaTh MHEHUS
HECKOJILKMX JIFO/ICH;
y4yacTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00CyxaeHHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U HHBIE); BBIIOJHATH CBOIO YacTh PabOThl U KOOPAUHHUPOBATH
CBOM JCHCTBUS C IPYTMMHU YiI€HAMU KOMaH/Ibl; OLIEHUBATh KAYE€CTBO CBOErO BKJIaJa B
o0mMii  MOPOAYKT MO  KpUTEpHsiM,  CPOPMYJIHMPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICUCTBHUS.

3) Vuusepcanvhvle pezynisamuensle oeiicmausi, obecneuusaiom Gopmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUYHOCTU.

Camoopranuzanus:
COCTaBJISITh IJIaH, AJITOPUTM PEIIECHUS 3a]]a4ul, BEIOUPATh CIIOCO0 pEeLIeHHs ¢ yUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUM MH(POPMALIUU.

CaMOKOHTPOJIBb:
BJIAJETh HABBIKAMHU TO3HABATEIbHON pe(IeKCHH KaK OCO3HAHHUS COBEpPUIAEMBIX
JNEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, MX pe3yJbTaTOB; BJIAJAETh CIIOCOOAMMU
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa PEUICHUsT MATEeMaTHYECKOU
3a/1aui;
NPEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PELICHUU 3a/1a4d, BHOCUTD
KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3yibTaTa LEIM U YCIOBUSAM, OOBICHATH NPUUYHHBI
JOCTUKEHUS] WM HEJOCTH)KEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJIUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUIMU: TOUKA, MIPAMas, IIIOCKOCTb.

[IpuMeEHSITh aKCHMOMBI CTEPEOMETPUM M CJIEACTBUA M3 HUX MPHU PEUICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBath NOHATUSIMU: APATUIETBHOCTD U IEPIICHAUKYISPHOCTD MPSAMBIX U
MJIOCKOCTEH.

KnaccudpunupoBaTh B3aUMHOE pPaCIONIOKEHHE TMPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.



OnepupoBarh MOHATUSMU: ABYTPAHHBIN YTroJl, TpaHu JBYTPAHHOTO yriia, pedpo
JNBYTPAHHOTO YIJIa; JIMHEHHBIA Yrojl JABYTpaHHOTO yrja; TrpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKJIIBIHI
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPABUIILHBII MHOTOTPAaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHpamMuia; MpU3MA,
PSIMOYTOJIBHBIN MapaJlIeNIeuIe]], KyO).

Knaccudummponats MHOTOTPaHHHKH, BbIOMpast OCHOBAHUS IS
Kiaccuukanuy  (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKW, TIPaBUJILHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalIeNICTUIEbI ).

OnepupoBarh MOHATUAMHU: CEKYIIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJI CIIEIOB.

CtpouTh ce4eHUs MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOIHSTH (BHIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UIYp: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemate 3a1aun Ha HaXOXKICHHE TE€OMETPUYECKUX BEIUYHMH MO oOpas3iaM WU
aITOpUTMaM, TPUMEHsS M3BECTHbIC AHAIUTUYCCKUE METOABl TPHU PEIICHUHU
CTaHJAPTHBIX MATEMAaTHYECKUX 3a/1ad Ha BBIUMCICHHE PACCTOSHUN MEXAY IBYMs
TOYKAMH, OT TOYKHU JI0 MPSMOM, OT TOYKHU JI0 TUNIOCKOCTH, MEXAY CKPEIIMBAIOIIMMHUCS
TIPSMBIMHU.

Pematp 3a7aun Ha HAXO0XJACHHE TEOMETPUUECKUX BEIUYMH MO oOpas3iam Win
aITOpUTMaM, TPUMEHsS M3BECTHbICE AHAIUTUYCCKUE METOABl TPHU PEIICHUHU
CTaHJIAPTHBIX  MaTeMaTHYeCKHX  3aJad Ha  BBIUMCICHHE  YIJIOB  MEXAY
CKPEIIMBAIOIMMUCS ~ MPAMBIMU, MEXKIYy TMPSAMOA U  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucisate 00BEMBI M IUIONIAIA TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nupamMuza) ¢ mpuMeHeHueM (HopMyJT; BEIYUCISITh COOTHOIIEHUS MEXY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh TMOHSTHSAMHU: CHUMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAMMETPUH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH WHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUUYECKHX (PUrypax, MpEeACTaBICHHYIO Ha dYepTexax U
pHUCYHKaXx.

[TpumensTh TeOMeTprUYecKue (HaKTHI sl PEIICHUS] CTEPEOMETPUUECKUX 3a/ad,
MPEINOoJIararoIIuX HECKOJIBKO IIAaroB PEIICHUs, €CIIM YCIOBUS MPUMEHEHHMSI 3aaHbI B
sABHOU (popme.

[IpumeHsaTP  TpPOCTEUIIME  NPOTPAMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3aJ1au.

[IpuBoauTh MpUMEPHl MATEMATHUYECKHX 3aKOHOMEPHOCTEH B TMpUpOIE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.



[IprMeHATh MOMyYEHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATh PEaIbHBIE
CUTyalldd W TPUMEHATh W3YYCHHbIC TMOHATUS B IIPOLIECCE IIOWCKA PELICHUS
MaTeMaTU4YecKu chopMyIUpPOBAHHON MPOOIIEMbl, MOIETUPOBATh peabHbIE CUTYallUU
Ha S3bIKE T€OMETPUM, HCCIEI0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
TeOMETPUUECKUX TOHITHH M TEopeM, ammapara aiareOpbl; pemiarh MNpaKTUYeCKhe
3aJlauy, CBSA3aHHbBIEC C HAXOXKICHUEM T€OMETPUUECKUX BEJIHYHMH.

11 KIIACC

OnepupoBaTh MOHATHAMH: IHJIMHAPUYECKAss TOBEPXHOCTh, OOpaszyrome
WIMHIPUYECKON MOBEPXHOCTH; IWJIUHAP; KOHUYECKask MOBEPXHOCTh, 00Pa3yIoIne
KOHWYECKOM TOBEPXHOCTH, KOHYC; cpepuyueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaleHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBACHATH C1IOCOOBI TIOJYUYEHUS TEJl BpAILEHUS.

KrnaccugunupoBaTe B3aMMHOE pacnoioKeHUue chepbl U MIOCKOCTH.

OnepupoBarh MOHATHSAMU: IIAPOBOM CEIMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CErMEHTA; LIApOBOM CJIOM, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Boruncnate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEW TN  BpalleHUs,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBath NOHATUSAMU: MHOTOI'PAHHUK, BIIMCAHHBIA B C)EPy U ONKCAHHBIN
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BbIYUCHATE COOTHOIIEHUS MEXIY IUIOMIAAsIMU MOBEPXHOCTEH U 00BEMamMu
MOAOOHBIX TEI.

N300paxars u3ydyaemble (UIYpbl OT PYKM U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInoHATE (BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, MHTEPOPETUPOBATh M  NPeoOpa3oBbIBaTh HHPOPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (pUrypax, NMpeACTAaBICHHYIO Ha 4YepTexax Hu
PUCYHKaX.

OnepupoBarh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINoMHATE [EUCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[TIpumeHsTh NpaBuiIo napasuiesienuIena.

OnepupoBath NOHATUSMU: JIEKApPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIY
BEKTOpaMH, CKAJIIPHOE MPOU3BEACHHE BEKTOPOB, KOJUIMHEApHbIE W KOMILJIAaHAPHbBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOpPOB M IIPOU3BEIAEHUE BEKTOpPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIDHOE IIPOMU3BEIEHUE, pPACKIAAbIBATh BEKTOP 1O  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.



3anaBaTh INIOCKOCTh YPABHEHUEM B JCKaPTOBOW CHCTEME KOOPAMHAT.

[TpumensTh TeOMETpUYECKUE (DAKTBI ISl PELLICHUS] CTEPEOMETPUUYECKUX 3aj1ad,
IIPEAIIOJIAraoIMX HECKOJIBKO IIaroB PEIICHHUs], €CIIN YCIOBHS IPUMEHEHNUS 3aaHbl B
SBHOU (opme.

Pemars mpocrenimme reoMeTpUYeCKHE 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3amaum Ha [10KA3aTENbCTBO MATEMATHYECKMX OTHOLICHUM U
HaXOXKJEHUE T€OMETPUUECKUX BEJIMYMH MO O0pa3uaM WM alfOPUTMaM, IMPUMEHSS
W3BECTHBIC METO/IbI IPHU PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a1a4.

[IpruMeHsATs  mpOCTEUINME  NPOrPAMMHBIE  CPEICTBA W DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

IIpuBoauTh NpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

IIprMeHATh MOJydeHHBIE 3HAHUSA HAa IIPAKTUKE: aHAJIU3UPOBATH DPEabHbIC
CUTyallud W NPUMEHATb W3Y4YEHHbIC IIOHATUSA B IIPOLIECCE IIOMCKA pELICHUs
MaTeMaTH4ecKu c(HhOpMyYIUPOBAHHON IIPOOIIEMBI, MOAEINPOBATH PEAJIbHBIE CUTYALIUN
Ha S3bIKE T€OMETPUM, HCCIEIO0BATh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
F€OMETPUYECKUX TMOHATHUA M TEOpeM, amnmapara anreOpbl; pemaTh MPaKTHYECKHUE
3a/1a4H, CBSI3aHHBIC c Hax0XKJICHUEM TEOMETPUIECKUX BEJINYHH.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosioKeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajyieJbHbIE M CKpelmuBarommecs npsMbie. [lapannensHOCTh NPSMBIX H
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSIMbIMU B IPOCTPAHCTBE.
[TapajuienbHOCTH IJIOCKOCTEMN: [apaJuIeIIbHbIC IJIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHBbIE (UTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHIUKYISAPHOCTD IPSAMON U IUIOCKOCTHU: NIEPIICHAUKYJIISIPHBIE IPSIMbBIE B
IPOCTPAHCTBE, IPSAMBIE MApajUICIbHBICE W IEPIEHAUKYJISPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOI'PAHHUKA, BBIITYKJIBIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBIL; MpsAMasi U HAKIOHHAs MPU3MBI; OOKOBas M
MIOJIHAs ITIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajiejienunes; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuia, TpaHd U
OCHOBAHHE MUPAMU/JIbI; OOKOBAs U TIOJIHASI TOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
ycey€HHas nupamMuaa. OIJIEMEHTbl Npu3Mbl W nupamuibl. IIpaBusnbHble
MHOTOTPaHHHUKHU: TOHSATHE MPABWILHOIO MHOTOTPAHHUKA; MPaBUJIbHAS MPU3MA U
MpaBUIbHAS THPAMUJA; TpPaBWIbHASA TPEYrojbHas MNUPaMUA M TPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPAMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Brruucnenue »SIeMEHTOB MHOTOTPAHHUKOB: pE&Opa, AMAroHaiv, YIJIbI.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH MPSIMOU TPU3MBI,
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IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMON IIPU3MBI.
[Inomans OOKOBOM IIOBEPXHOCTH M TOBEPXHOCTH IIPABWIBHOM IHUPAMMIBI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[TonoOnusie Tena B mnpocTtpaHcTBE. COOTHONIIEHUS MEXAY IUIOMAAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenus

[Hunuaapuyeckas TTOBEPXHOCTB, oOpazyroriue HIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOW NOBEpXHOCTU. LluamHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolIiue KOHUUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
U OCh; IUIOMIQr OOKOBOM ¥ TOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHtp, paauyc, AMAMETP; IUIOLIAAb MMOBEPXHOCTU CHEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011ab ChEepHI.

N300pakeHue Te BpalleHHs Ha MIIOCKOCTU. Pa3BEpTKa UIIMH]Ipa U KOHYCA.

KomOunanuu Tenm BpalieHUss MW MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; cdepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAILICHUA.

[Tonsatue 06 oObéme. OcHOBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00
00bEéME MPSIMOYTOJIPHOTO mMapayuienenunena u ciaeAactBusd u3 He€. OO0bEM
HUINHApA, KoHyca. O0BEM 11apa v tiomanasb chepol.

[TogoOubie Tenma B mpocTtpaHcTBe. COOTHOLICHUS MEXKIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus umiauHApa (MapajuielbHO W TEPHEHAUKYISIPHO OCH), CEUYCHHUS
KoHyca (mapajuielbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bexkrop Ha mockoct M B mpocTtpaHcTBe. ClOKEHUWE W BBIYMTAHUE
BEKTOPOB. YMHOXEHHUE BEKTOpAa Ha 4ucio. PasimoxeHune BeKTopa I0 TPEM
HEKOMIUTaHapHbIM BekTopam. IlpaBuno mnapamnenenunena. Pemenne 3anpauy,
CBSI3aHHBIX C NPUMEHEHUEM TMPABWI JEHUCTBUM C BeKTOpaMu. l[IpsamoyrosibHas
CHUCTEMa KOOpAWHAT B npocTtpaHcTBe. Koopannatel BekTopa. [Ipocrelimme 3anaun
B KOOpJAMHAaTaxX. YToJl Mexay BekTopamu. CkajasipHOE MPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NpPsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PELICHUN FT€OMETPUUYECKUX 3a]1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne dyeKkTpoHHBbIE (LN (pPOBbHIE)
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl
n/n KosmyecTBo yacoB = oOpa3oBaTe/ibHbIE pecypchl
1 BBenenue B ctepeoMeTputo 10 bubnnoreka L{OK https://m.edsoo.ru/7f417af8
IT .
2 PANIBIC T TTIOCKOCTH B MPOCTPANCTEE. 12 Bu6nmuotexa LIOK https://m.edsoo.ru/7f417af8
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKyYISIPHOCTD NPSAMBIX U INIOCKOCTEN 12 bubnnorexa LHOK https://m.edsoo.ru/7f417af8
10
4 VYriael MEXAY NPAMBIMU U IIIOCKOCTIMU bu6nuoteka LIOK https://m.edsoo.ru/7f417af8
11
5 MHororpanHuKu bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
n 9
6 OOBEMBI MHOTOTPAaHHUKOB bu6mumoreka LIOK https://m.edsoo.ru/7f417af8
4
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YTJIbI bubnuoreka [{OK https://m.edsoo.ru/7f417af8
68

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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HaumeHoBaHue pa3jiesioB U TeM
Ne n/mm
NMPorpamMmbl

12

11 KJTACC

KoaunuecTBO 4acoB

JaexkTpoHHble (undpoBbIe) 00pa3oBaTebHbIE
pecypcsbl

Tena Bpaienus 12 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
5
OO0BEMBI TET bubmuoreka [{OK https://m.edsoo.ru/7f417af8
10
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE bubmmoreka LIOK https://m.edsoo.ru/7f417af8
IT 000 7
OBTOPEHHE, ODODIHICHHE, Bu6maorexa LIOK https://m.edsoo.ru/7f417af8
CHUCTEMaTH3aIus 3HAaHUI
34
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