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1 MACIIOPT PABOYEM ITPOIT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHUKA

11  Ob6aacTtb npuMeHeHHs MPOrPaMMBbI

Peanuzanus cpennero obmiero oOpasoBanus B mpenenax OIl CIIO mo mporpamme
MOJArOTOBKU CIICIIMATIUCTOB CpEAHEro 3BeHa N0 crnenuainbHocTH 25.02.08 OxcrmyaTtanus
OecnMIOTHBIX aBHAMOHHBIX cucteM B cooTBercTBUM ¢ PI'OC CIIO mno cnenuaibHOCTH
25.02.08 DOxcrmyaranus OECHUJIOTHBIX aBHAIIMOHHBIX CHUCTEM, YTBEPXKICHHOTO IIPHKA30M
Muno6pnayku Poccun ot 09.01.2023 Ne 2 ¢ yuerom tpeboBanuit ®I'OC cpemnero obiiero
obOpasoBanus, yrBepkaeHHoro [Ipukasom Munoopuayku Poccuu ot 17.05.2012r. Ne 413(B pen.
npuka3oB MunoOpHayku Poccum ot 27.12.2023 Nel028 u QenepanbHOil 00pa3oBaTeNbHON
nporpammel CI1O, yrBepknenHol nmpukazom MunoOpHayku Poccun ot 18.05.2023 Ne371.

1.2  OOmwasi XapakTepucTHKAa y4eOHOro npeamMera MaremaTuka

MaremaTuka CIlyXKHUT OINOPHBIM MPEAMETOM I U3YYEHHS] CMEKHBIX TUCLUIUIMH, a B
YKU3HH TIOCJIE IIKOJIBI peaJbHONH HE0OXOAMMOCTBIO CTAaHOBHUTCS HETIPEPHIBHOE 00pa30BaHUE, YTO
TpeOyeT TMOJHOLIGHHOW 0a30Boil 001e00pa3oBaTeabHOM MOATOTOBKM, B TOM 4YHCIE H
MaTeMaTHYeCKOU. DTO OOYCIIOBJIEHO TEM, YTO B HAIIM JHHM PACTET YUCIO CHELUAIBHOCTEH,
CBSI3aHHBIX C HEIMOCPEJICTBEHHbIM NPUMEHEHHUEM MaTeMaTUKU: U B cepe SKOHOMHUKH, U B
Ou3Hece, M B TEXHOJIOTUYECKUX OOJIACTSIX, U JAaKe B TyMaHHTapHbBIX cepax. Takum obpazom,
Kpyr oOydJaroumxcs, JUIsi KOTOpPBIX MaTeMaThKa CTaHOBUTCS 3HAUUMBIM IPEAMETOM,
CYILIECTBEHHO PaCIIUPSIETCS.

[IpakTHyeckas MoJe3HOCTh MaTeMaTUKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SBIISIOTCS
(dyHaaMeHTalbHBIE CTPYKTYPBI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOILEHHUsSI OT MPOCTEUIIMX, YCBAaUBAa€MbIX B HEMOCPEACTBEHHOM OIBITE, JI0 JOCTaTOYHO
CJIO’KHBIX, HEOOXOIMMBIX /ISl Pa3BUTHS HAYYHBIX U TEXHOJOTHUECKUX HJEH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHUN 3aTPyAHEHO TMOHUMAaHHE MPHUHLUIIOB YCTPOWCTBA M HCIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIPUATUE U HMHTEpPOpETaluss pa3HOOOpa3HOW  COLMAIIBHOM,
HKOHOMHMUYECKOW, MOTUTHYECKON HMH(popMauu, Manod3(deKTuBHa MOBCETHEBHAS MPaKTHUECKast
JesTeNIbHOCTh. KakqoMy dYenoBeky B CBOEH JKHM3HM HPUXOJIUTCS BBINOJIHATH JOCTATOYHO
CJIO)KHBIE pacuéThl U COCTABIATh HECIOXHBIE AITOPUTMBI, HAXOJUTh HY)XHbIE (QOPMYNbI U
IPUMEHSTH UX, BIAJAETh IPAKTUYECKUMH MPUEMaMH T€OMETPUUECKUX U3MEPEHUI U TOCTPOEHUH,
YUTaTh HMH(GOpPMAIMIO, MPEACTABICHHYIO B BUAY TaOmul, JuarpaMM M TpaduKoB, *XHUTh B
YCIIOBUSX HEOIPENEIEHHOCTH U MOHMMATh BEPOSITHOCTHBIM XapakTep CIy4dallHbIX COOBITHH.
OHOBPEMEHHO C paclIMpeHueM cdep MPUMEHEHHsI MaTeMaTHUKH B COBPEMEHHOM OO0I1eCcTBE BCE
Oosee BaXHBIM CTAHOBUTCS MAaTEMaTHMUECKUM CTUJIb MBILUICHUS, MPOSBISIOLIUICT B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHUS YEJIOBEKA €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKIUS U AETyKIuS,
0o0o0mIeHne W KOHKPETH3alMsl, aHalu3 M CHHTEe3, Kiaccu(UKaluus W cucTeMaTH3alus,
abctparupoBanve M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusl (OpMyIHpOBaTh, OOOCHOBBIBaTh M JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOE MBIIUICHHE. MaremMaTuke NpUHAIISKUT Beaylas poib B (HopMupoBaHUH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS! 1 BOCIIUTAHUM YMEHHUI eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYUPOBaTh HOBBbIE. B mporecce penieHus
3aJ1a4 — OCHOBHOI y4eOHOH JeSITeTbHOCTH Ha ypOKaxX MaTeMaTHUKU — Pa3BUBAIOTCS TBOpUYECKas U
NPUKIAJHAs CTOPOHBI MbluleHUs. OOyueHHe MaTemMaThke MaéT BO3MOXKHOCTb pa3BUBATh Y
00y4aromuxcsi TOYHYIO, PallMOHANIbHYI0 U MH(OPMAaTUBHYIO peyb, yMEHUE OTOMpaTh Hanbosee
HOJIXO/AIINE S3bIKOBBIE, CUMBOJIMYECKHE, TpapuuecKre CpeacTBa A BBIPAXKEHUS CYXKJIECHUH U
HarjsifHOTO WX MpezacTaBieHus. HeoOXoAMMBIM KOMIOHEHTOM OOIIeH KyJIbTypbl B
COBPEMEHHOM  TOJKOBAaHMU  sIBJIsETCS  oOllee 3HAKOMCTBO C  METOJaMHU  IO3HAHMA
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JEUCTBUTEIIBHOCTH, IPENCTABICHUE O MNPEAMETE M METOAC MAaTeMAaTHKH, €0 OTIMYHA OT
METO/IOB €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOCHHOCTSAX MPUMEHEHHS MaTeMaTUKU IS
pelIeHUs] Hay4HbIX M NPUKIAJHBIX 3agad. TakuM o0pa3oM, MaremMaTHyeckoe 0oOpa3oBaHHE
BHOCUT CBOW BKJIaJ B (opMHpoBaHHE OOIIEH KyJIbTyphl 4elloBeKa. V3ydeHue MmaTeMaTHKu
CHOCOOCTBYET 3CTETMYECKOMY BOCIHMTAHHUIO 4YEJIOBEKa, IMOHUMAHMIO KpacoThl M M3SAIIECTBA
MaTeMaTHYECKUX PACCY)KICHHH, BOCIPHUATHIO TEOMETPUYECKUX (OPM, YCBOCHHIO HJIEU
CUMMETPHH.

1.3 leau u3yyeHusi yueoHoro npeamera MaremaTuka

[IpuoputeTHpiMU  LEAsIMH  OOy4YeHHS  MaTeMaTHKE ABIAIOTCA:  (OPMUPOBAHHE
[EHTPATbHBIX MAaTEMaTHYEeCKHX TOHATUH (YUCIIO, BEJIMYMHA, TeoMeTpudeckas urypa,
NepeMEeHHas, BEPOATHOCTb, PYHKIIHS), 00€CIIeUNBAIOIINX TPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHusl 00YYAIOUINXCS; MTOABEICHHE 00yYaroIUXCs HA JOCTYITHOM ISt
HUX YpPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MAaTEMaTHKU M OKPYXAIOIIero MHpa, MMOHUMaHHEe
MaTeMaTUKHd KakK 4YacTH OOIIeHd KyJbTYphl YEJIOBEUECTBA;, DPA3BUTHE HWHTEIUICKTYaJbHBIX U
TBOPUYECKUX CHOCOOHOCTEH 00yYarommxcs, MO3HABaTEeNbHON aKTUBHOCTH, WCCIENOBATENbCKUX
YMCHHM, KPUTHYHOCTH MBIIUICHUS, HWHTEpPEca K W3YyYCHUI0 MAaTeMaTUKH, (OPMHUPOBAHUE
(GyHKIIMOHAIBPHOW MaTeMaTH4YeCKOH TPaMOTHOCTH: YMEHHUsS pAaclo3HaBaThb MAaTeMaTHYECKHE
aCIMEeKThl B PEATbHBIX XKU3HEHHBIX CUTYAIUSX M MPU W3YyYECHUU APYTHX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH, GOpMYyIUpPOBaTh WX HA S3BIKE MATEMAaTUKH U
CO3/1aBaThb MAaTEMaTHUYECKHWE MOJENIM, NMPUMEHSTh OCBOCHHBIM MAaTeMaTUYECKHIl ammapar ajis
pelleHuss MPAaKTHUKO-OPUEHTUPOBAHHBIX 3aJa4y, MHTEPIPETUPOBATh U OLICHUBATH MOJyYEHHBIC
pe3yNbTaThl.

14  Mecto yueoHoro npegmera Matematuka B crpykrype IIICC3:

VYuebublii mpeamer MaTtematuka SABISETCS  Y4€OHBIM MPEIMETOM  005S3aTeIbHON
npeaMeTHoi o0nactu «Maremaruka u nHGpopmaruka» OI'OC cpeanero obiiero oopazoBaHusl.

B yue6nom mnane [MTICC3 yuebnsiit mpenmer OYI1.04  MaTtemaTuka BXOJUT B COCTaB
o0mux o0meo0pa3oBaTeNbHBIX YUYEOHBIX MPEIMETOB, (OPMHUPYEMBIX M3 00s3aTEIbHBIX
npeameTHbix obnacreit ®I'OC cpeanero odirero oopazoBanus. [Ipyu 3ToM H3ydeHHe mpeaMera
IOPEeIyCMOTPEHO Ha Npo(UIBHOM YpOBHE M HANPaBICHO Ha JOCTHXXEHHE JIMYHOCTHBIX U
METaNpeIMETHBIX pe3yJIbTaTOB OOYYEHHUsS, BBIOJHEHHE TpPEeOOBaHUM K TPEAMETHBIM
pe3yiabTataM 00y4eHusl.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
MATEMATHUKA

JUYHOCTHBIE PE3YJIBTATBI

B pesynpraTe M3ydeHHs MaTeMAaTUKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUsS Y
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) TpakImaHCKOTO  BOCHUTaHUSA: CPOPMUPOBAHHOCTH  TPAXKAAHCKOH  MO3HIIUU
00ydJaronierocss Kak aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUUCKOTO OOIIECTBA, OCO3HAHUE
CBOMX KOHCTHTYIIMOHHBIX IIPaB M 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA W MPABOIIOPSIKA; IPUHATHE
TPAAUITMOHHBIX HAITMOHAJIbHBIX, OOIICUETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATHUYECKUX
[IEHHOCTEH; TOTOBHOCTb MPOTHUBOCTOSATHh HUACOJOTHH SKCTPEMH3Ma, HAllHOHATIM3Ma, KCeHOhoOuH,
JUCKPUMMHAIIMH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IPU3HAKAM;
FOTOBHOCTb BECTH COBMECTHYIO JIEATE€IIbHOCTh B HWHTEpecax TpaxkJIaHCKOTO 0O0IecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUHU B 00II€00pa30BaTEIHLHON OpraHU3alud U JIE€TCKO-FOHOIIECKUX
OpraHu3aIMsaX; YMEHHE B3aMMOJIEHCTBOBATh C COLIMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUHU C UX
GYHKIUSAME ¥ Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) TaTPUOTHYECKOrO0 BOCHHUTAHHUSA: OCO3HaHUE C(OPMUPOBAHHOCTh POCCHUCKOM
FPAKJIAHCKOM HMACHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K CBOEMY HapoAy, UyBCTBa
OTBETCTBEHHOCTH mnepen PoauHOM, ropaocTd 3a CBOM Kpail, CBOO PoauHy, CBOM SA3BIK U
KyJbTYypy, IpPOLUUIOE M HACTOSIIEE MHOIOHAUMOHAIBHOTO Hapoaa Poccuu; UEHHOCTHOE
OTHOIIIEHUE K TOCYJJaPCTBEHHBIM CUMBOJIaM, UICTOPUYECKOMY U MPUPOTHOMY HACIIECIUIO,
NaMATHUKAM, TPaauluaM HaposioB Poccuu, noctmkenusm Poccun B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJE; UACHHAs YOSKIECHHOCTh, TOTOBHOCTD K CITy)KEHHUIO | 3amuTe OTedecTna,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHME TYXOBHBIX [IEHHOCTEH POCCUNUCKOTO
Hapoza; cOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTMUECKOTO TOBEIEHUS; CIIOCOOHOCTh
OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACh HAa MOpPAJIBbHO-
HPaBCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JMYHOIO BKJIAJla B MOCTPOEHUE YCTOWYUBOIO
OyIylIero; OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMTENSAM M (WJIA) APYTUM YIIE€HAM CEMbH,
CO3JJaHMI0O CEMBH Ha OCHOBE OCO3HAHHOIO IIPUHATHS LEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;

4) 3CTETHYECKOTO BOCIHUTAHMS: ICTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs ICTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHUIA;
CIIOCOOHOCTh BOCTIPUHUMATH Pa3IHYHbIE BHJBI HCKYCCTBA, TPAIUIIMM W TBOPUYECTBO CBOErO U
IpPYTMX HapoJOB, OMIYIIaTh O3MOIMOHAILHOE BO3ACHCTBUE MCKYCCTBA; YOEKICHHOCTh B
3HAUUMOCTH ISl TMYHOCTH U OOIIECTBA OTEYECTBEHHOTO M MUPOBOTO UCKYCCTBA,

ATHUYECKUX KYIbTYPHBIX TPATUIIUN U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAYKEHUIO B
Pa3HBIX BUJaX UCKYCCTBA, CTPEMJICHUE TIPOSBIISITH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocmuTaHUA: CHOPMHPOBAHHOCTH 370POBOTO M Oe3omacHOro obpasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO; TOTPEOHOCTh B (DU3UYECKOM
COBEPILIEHCTBOBAHUM, 3aHATHUSX CIIOPTUBHO-03JOPOBUTEIBHON JIESITENbHOCTHIO; aKTUBHOE
HENPUSTHE BPEIHBIX MIPUBBIYEK U HHBIX (POPM MPUUMHEHUS Bpeaa GU3NIecKkoMy U
MICUXUYECKOMY 3JI0POBBIO;

6) TPyIOBOrO BOCIHMTAHHUS: TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH MacTepCTBa,
TPYIOIOOME; TOTOBHOCTh K AKTHUBHOM JIEATETBHOCTH TEXHOJOTHYECKOW W COIMAIIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TJIAHUPOBATh M CAMOCTOSITEIHLHO BBIMIOJIHATH
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TaKyl0 JESTENbHOCTh, MHTEpPEC K pa3IM4YHbIM cdepaM MpodecCHOHAIBHON eSTeNbHOCTH,
YMEHHUE COBEpINATh OCO3HAHHBIN BBIOOp OyayIueil mpodeccuu U peaqu30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIaHBI; TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPA30OBaHUIO Ha
MPOTSYKEHUU BCEU KU3HU;

7) 9KOJOTMYECKOTO BOCHUTAHUA: COHOPMHPOBAHHOCTH JKOJOTHUYECKOW KYJIBTYPHI,
NOHUMAaHHE BIHMSHUS COLHAJIbHO-’KOHOMUYECKUX IIPOIECCOB HAa COCTOSIHHE HPUPOTHON |
COI[MAJIbHOM  CpeIbl, OCO3HAaHWE TJIOOANBHOIO XapakTepa SKOJIOTHYECKHX  HpoOdiieMm;
IUTAHUPOBAHME U OCYILIECTBICHHUE ACHCTBUI B OKPYKAIOLICH Cpe/ie Ha OCHOBE 3HAHUS LIeNei
YCTOWYMBOTO Pa3BUTHs YEIOBEYECTBA; AKTUBHOE HEMPHATHE JCWCTBHHA, NMPHHOCAIINX BpPEX
OKpY’KalolIel cpesie; yMEHUE MPOrHO3UPOBATh HEOIArONMPHUSATHBIE SKOJIOTUUYECKUE TTOCIIEACTBUS
OpEANpPUHIMAEMBIX JCUCTBUH, TNpPEIOTBpAIllaTh HWX; PpACIHIMPEHHUE OINbITa JEATEIHOCTH
HKOJIOTUYECKOM HAIIPaBJICHHOCTH;

8)  1LIEHHOCTM  HAy4yHOro  IO3HAHUS: c(OPMHPOBAHHOCTH ~ MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOH IPAKTUKH,
OCHOBAaHHOTO Ha JUAJOre KYJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MecTa B
HNOJHMKYJIBTYPHOM MHpE; COBEPUICHCTBOBAaHME SI3BIKOBOM M YHTATEIbCKOM KYJIbTYphl Kak
Cpe/CTBa B3aMMOJICHCTBUS MEXAY JIIOJbMH M TO3HAHUS MHpa; OCO3HAHHE IICHHOCTH Hay4YHOM
JEeSITeTbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

B pesymnbraTe OCBOEHHS MPOrpaMMbl 10 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyyaromerocss OyayT CQOpPMHUPOBAaHBI METAaNpPEJAMETHBIE pe3yJbTaThl,
XapaKTepHU3YIOIIMeCs  OBJIAJACHUEM  YHHBEPCAIbHBIMU  ITO3HABATEIbHBIMU  JICHCTBUSIMH,
YHUBEPCAbHBIMH KOMMYHHMKATUBHBIMH JICHCTBUSIMA W YHUBEPCAJIBHBIMHU PETYJISTUBHBIMH
neiicrBusimu. [lo3HaBaTenbHbIE YHUBEPCATIbHBIE YUEOHBIE 1EHCTBHSL.

OByajieHne YHUBEPCAJIbLHBIMHU MO3HABATEIbHBIMH J1€HCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JCHCTBHS: CAMOCTOSITEITLHO (POPMYITUPOBATH U aKTYATU3UPOBATH
npodiieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBEHHBIM TpPH3HAK WU
OCHOBAHUA I CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu O606HI€HI/I$[; OHpC}IGJ’IﬂTB neian OeATCIbHOCTU,
3a/1aBaTh MapaMeTphbl U KPUTEPUU UX JOCTUIKECHHUS, BBISIBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B PacCMaTPUBAEMBIX SIBJICHHSX; BHOCUTh KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yNbTaTOB IIENIAM, OIEHUBATh PHUCKU MOCIEACTBHH AEATETbHOCTH, pPa3BHUBATh KpPEaTHBHOE
MBIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIeM;

0) 0a30Bble  HCCIENOBATEIbCKUE  JCHCTBUA:  BIAJETh  HaBbIKAaMU  y4eOHO-
UCCIICIOBATEIILCKOH M TIPOSKTHOW  JEATCNIbHOCTH, HaBBIKAMH  pa3pemieHus  mpoosem;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS MPaKTUICCKUX
3ajaa4, HpI/IMeHeHI/IIO paSJ'II/I'-IHI)IX METOJO0B IIO3HAHHA, OBJIAACHUEC BUIAaAMHU JCATCIBHOCTH IIO
MOJYYEHUI0O HOBOTO 3HAHHWS, €ro HWHTEpIpeTaly, MNpeoOpa3oBaHUI0 U MPHUMEHEHHUIO B
pa3IMYHBIX Y4YeOHBIX CHUTyallMsX, B TOM YHCIE MPU CO3JAHUU YYEOHBIX M COIHAIBHBIX
MPOEKTOB; (HOPMHUPOBAHHE HAYUYHOTO THIIA MBIIIJICHUS, BIIAJCHHE HAyYHOU TEPMHUHOIIOTHEH,
KITFOYEBBIMU TIOHSITUSMH ¥ METOJAaMHU; CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B
06pa3OBaTeHLHOﬁ HCATCIIBHOCTHU U )KU3HCHHBIX CI/ITyaHI/IﬂX; BBISIBJIIATH HpI/I‘—II/IHHO-CHe)ICTBeHHBIe
CBA3HU U aKTyaJ'II/ISI/IpOBaTB 33213‘1}’, BBIIBUT'AaTh FI/IHOTGSY cec peIHeHHSI, HaXOOUTh aprMeHTI)I JJIs
JIOKA3aTeIbCTBA CBOWX YTBEP)KICHWH, 3ajaBaTh IapaMeTpbl W KPUTCPUU  PEIICHUS;
aHaIH/ISI/IpOBaTI) HOHy‘IGHHBIC B X0I€ peH_IeHI/IH 3aaa4uu pGSYJ'II)TaTBI, KpHTPIquKI/I OLCHUBATh UX
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JIOCTOBEPHOCTb, MPOTHO3MPOBATH HM3MEHEHHE B HOBBIX YCIOBMAX; [aBaTh OLIEHKY HOBBIM
CUTyallUsM, OLCHHBATh MPUOOPETEHHBIN OMBIT, pa3padarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4eTOM aHaJM3a HUMEIOMIMXCS MaTepUalbHBIX W HEMAaTepPHAJbHBIX PECYPCOB; OCYILECTBIISATH
IIeJICHANPABJICHHbII ITOUCK TEPEHOCa CPEJCTB U CIIOCOOOB NEHCTBUS B HPO(ECCHOHATIBHYIO
cpedy; YyMeThb TIEpEHOCHUTh 3HAHWUS B TIO3HABATEIBHYID M MPAKTUYECKYI0 00IacTH
KHU3HEIEATEIIbHOCTH; YMETh HWHTETPUPOBAaTh 3HAHUSA M3 pa3HbIX IPEIMETHBIX O0JIaCTel;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIBHBIE OJXO/AbI U PEILIEHHS]; CTABUTh POOJIEMBI U
3ajjauy, JOIMyCKAlOIUe aJlbTepPHATUBHbIEC PELICHHUS;

B) paboTa ¢ uH(oOpMaIueil: BIageTh HaBbIKaMU MOJy4eHHUsI MH()OpMaIMKM U3 KCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiW3, CHCTEMAaTHU3aLUI0 U
MHTEPHpETario HHPOPMALUU PA3IMYHBIX BUJOB U (OPM MpPEICTAaBICHHS; CO3/1aBaTh TEKCTHI B
pa3nuYHBIX (opMarax ¢ y4eToM Ha3Ha4eHHs MHGOpMAIMM M ILEJCBOH ayauTOPHUHU, BHIOMpas
ONTUMANIbHYI0  (QOpPMY TMpPEACTaBICHHS ¢ BH3yalIM3allUM; OICHHWBATh JOCTOBEPHOCTb,
JETUTUMHOCTb HMH(pOpMAlUH, €€ COOTBETCTBHE IPABOBBIM U MOPAIBbHO-3TUYECKUM HOpPMaM;
UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3ALMOHHBIX 3a4a4 C COOIIOIeHuEM TpeOOoBaHUM
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, NMPaBOBbIX M ATHYECKUX
HOpPM, HOPM HH(MOpPMAIIMOHHON 0€301acHOCTH; BIIAICTh HABBIKAMH PACIIO3HABAHMS U 3aIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH.

OgiajieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH Y4eOHBIMH 1€ CTBUAMU:

a) OOIeHHe: OCYIIECTBISATh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HH; paCIO3HABAThH
HeBepOaJbHbIE Cpe/CTBA OOILIEHMS, MOHMMATh 3HAUY€HHE COLMAIBbHBIX 3HAKOB, PAcIO3HABATh
OPEANOCHIIKM KOH(MIMKTHBIX CHUTyallMd M cMAryaTb KOHQUIMKTBI, BIAJETh pa3iIMYHBIMU
crioco0amu OOIIEHUsT M B3aMMOJEHCTBHS, apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMAr4aTh
KOH(JIMKTHBIE CHUTYyalldd; pa3BEpPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3pEHHs C
UCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

0) COBMECTHas JESATEIbHOCTh: MOHUMAaTh M HUCIOJIH30BATh MPEUMYIIECTBA KOMAHIHON H
WH/IMBUIYAIbHOW pabOTHI; BHIOMpATh TEMAaTHKy M METOABI COBMECTHBIX JCWUCTBUI C y4eTOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJJOT0 WiIeHA KOJUIEKTHBA; MPUHUMATH e COBMECTHOMN
NeSITeTbHOCTH, OPTaHN30BBIBATh U KOOPAMHUPOBATH JIEHCTBHSA 1O €€ JOCTHIKEHHIO: COCTaBIISThH
IUIaH JAEUCTBHUM, pacrpelensiTh poJid ¢ Y4eTOM MHEHHH YY4acTHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThl; OLEHMBATh KaYyeCTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHHKAa KOMAaH[bl B
o0mui pe3ynpTaT MO pa3pabOTaHHBIM KPUTEPHSIM; IMpe/ularaTb HOBbIE HMPOEKTHI, OIEHUBATh
UJIed C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH; KOOPAWHUPOBATh U
BBIMIOJIHATE  paboOTy B  YCIOBHSX pPEATBHOTO, BHPTYAJIbHOTO W  KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS; OCYIIECTBIATh MO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B Pa3ITHYHBIX
CHUTYAIIHSX, IPOSIBISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH HHUITUATHBHBIM.

OsJiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMHU Y4eOHbIMU 1€ CTBUSIMM:

a)  caMOOpraHM3alMs:  CaMOCTOATENBHO  OCYLIECTBIATh  IO3HABATENbHYIO
NeSITeIbHOCTD, BBIABIATH MPOOJEMBbI, CTaBUTh M (HOPMYIMpPOBATh COOCTBEHHBIE 3a/laud B
00pa30BaTeNbHON JIEATETLHOCTH M )KM3HEHHBIX CUTYallUsX; CAMOCTOSITENIbHO COCTaBIATH IUIAH
peleHuss MpoOJeMbl € y4eTOM HMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX BO3MOXHOCTEH W
NPENOYTEHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAIIMSIM; PacCIIUPSTh PaMKH Y4eOHOTO MpeaMera Ha
OCHOBE JIMYHBIX MPEANOYTCHUH; NeNlaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 33 pEIIeHHEe; OICHWBAaTh NPUOOPETEHHBI OIBIT; CHOCOOCTBOBATH



(OpPMHPOBAHUIO U IMPOSBJICHUIO IIUPOKOH IPYyIULUHN B Pa3HBIX OOJIACTSX 3HAHUMU, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJIb: JaBaTh OICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBHI B
JeATEIbHOCTb, OLEHHUBATh COOTBETCTBHE  PE3YJBTATOB  LEIsAM; BJAJAETh  HABBIKAMHU
MIO3HABATENIbHOM pe(IeKCHH KaK OCO3HAHHMS COBEPIIACMBIX JCHCTBHA M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM; MCIIOJIB30BaTh NPHEMbI peduIeKCHU AJIs OLEHKU
CUTYyalluH, BbIOOpa BEPHOIO pELIECHUs; YMETh OLCHMBATH PUCKU U CBOEBPEMEHHO IPUHUMATh
pEILIEHNUs 110 UX CHHKEHUIO;

B) SMOLMOHAIBHBIM MHTEIJIEKT, MPEANOIaralolii cOopMUPOBaHHOCTh: CaMOCO3HAHNS,
BKJTIOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUJETh HAPABICHUS
pa3BUTHSI COOCTBEHHON AMOIMOHAIBHOM chepsl, ObITh YBEpEHHBIM B cebe; caMOperyInpoBaHus,
BKJIFOYAIOLIETO CAMOKOHTPOJb, YMEHHE IPUHMMAaThb OTBETCTBEHHOCTb 3a CBOE IIOBEICHHUE,
CHOCOOHOCTh aIaTUPOBATHCS K AMOLMOHAIBHBIM HU3MEHEHUSM U TPOSBISATH THOKOCTH, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALIMH, BKJIIOYAOLIEH CTPEMIIEHHE K JOCTHXKEHHUIO LIEIU U
yclexy, ONTUMU3M, HHULMATUBHOCTh, YMEHHUE JIEHCTBOBAaTh, UCXOM U3 CBOMX BO3MOXHOCTEH;
SMIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTHX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUHM KOMMYHMKAIUU, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMIO; COL[UAIBHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOILIECHUS
C IpYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATE HHTEPEC M Pa3peIIaTh KOH(PIUKTHL,

r) NpUHATHE ceOs W APYrHX JIOJACH: NMPUHUMATh ceOs, TOHUMAas CBOM HEJOCTAaTKH M
JIOCTOMHCTBA; IIPUHUMATbh MOTUBBI M apryMEHTHl APYIMX JIIOACH IIPU aHAIU3€ PE3YJIBTATOB
JeSITeIbHOCTH; IpPU3HABaTh CBOE MPABO M MpaBO JPYIrUX JtoJedl Ha OmuMOKH; pa3BUBATh
CHOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

1) BnameHue MeTOAAMM JOKa3aTeNIbCTB, aJrOPUTMaMM pEIIeHUs 3a7ady; yMEHHe
(bopMyIupOBaTh OMPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JOKa3aTelIbHbIE
paccyXJIeHHs B XOAE PEIICHHs 3aJad; yYMEHUE OIepUpOBaTh IOHATUSIMHU: OIIPEICIICHHUE,
aKCHMOMa, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPU3HAK, [OKa3aTE€IIbCTBO, PABHOCHUJIbHBIE
bopMynUpoOBKH; yMeHHE (GOpPMYIMPOBATH OOpPAaTHOE U TNPOTUBOIOJIOKHOE YTBEP)KICHHUE,
MPUBOAUTHL IPUMEPBl U KOHTPIPUMEpPHI, HCIIOJIB30BAaTh METOJ] MATEMaTUYECKOM HHAYKIIWH;
IIPOBOJUTH [JOKA3aTENIbHbIE PACCYXKIACHUSA IIPU PELIEHUU 3aJay, OLEHHUBATh JIOTMYECKYIO
IIPaBUIIBHOCTh PACCYXACHUM;

2) yMeHHE ONepupoOBaTh MOHATHUSIMU: CTENEHb YUCIA, CTENEHb C LIEJIBIM MOKa3aTeseM,
KOPEHb HATypaJbHOM CTENEHW, CTENEHb C palUOHAIBHBIM II0KAa3aTEleM, CTENEeHb C
JNENCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeleM, Jiorapum uucia; yMEHHE BBIOJHATh
BBIUUCIICHHE 3HAYeHUH W TpeoOpa3oBaHUS BBIPAKEHUH CO CTENeHsAMH M Jorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; ) YMEHHE CBOOOJHO OIEpPUPOBATH
HNOHATHUSAMHU: JIorapu(M YUCIa, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMeHue onepupoBaTh MOHATUAMU: PAllUOHANbHBIE, UPPAllMOHATIBHBIE, TOKa3aTeNbHbIE,
CTENEeHHbIE, TIorapu(PMUUECKHe, TPUTOHOMETPUYECKNE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

4) yMeHue onepupoBaTh MOHATHSIMH: (DYHKIUS, HEMpepbIBHAs (DYHKIMS, MPOU3BOIHAS,
nepBooOpa3Has, OIpeAeTeHHbIH HHTErpaj; YMEHUE HaXOJUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKIMHI, UCIONIb3Ysl CIIPABOYHBIE MaTepUallbl; UCCIEAOBATh B MPOCTEHIINX CIIydasixX (yHKIUH

10



Ha MOHOTOHHOCTh, HAXOJIWUTh HAWOOJIBIIME W HAWMEHBIIME 3HAueHUs (YHKIHWA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
IPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHHUE; PelIaTh MPAaKTUKO-OPUEHTUPOBAHHBIC 3a/1a41
Ha HaWOOJbIIME M HAUMEHBIIME 3HAYCHUS, HA HAXOXKICHHE MYTH, CKOPOCTH U YCKOPEHUS;
YMEHHUE HMCIONb30BaTh CBOMCTBA M Ipaduku (GYHKIUN 17 pelIeHHs] ypaBHEHH, HEPAaBEHCTB U
3ajja4y C IapaMeTpaMu; HW300pakaTh Ha KOOPIMHATHON IUIOCKOCTH MHOXKECTBA PEUICHHUN
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

5) yMeHue onepupoBaTh MOHSATHIMHE: palliOHANIbHAS (GYHKIUS, TTOKa3aTeabHas (GyHKIHS,
creneHHas GyHKOus, Jorapudmudeckas QyHKIUsS, TPUTOHOMETpUUECKHE (PYHKITMU, OOpaTHBIC
(GyHKIMU; yMEHHE CTpPOUTh TIpaduKku HM3y4EHHBIX (QYHKUWH, HCIONb30BaTh TIpaduKd TpU
U3YYEHHH IPOIECCOB M 3aBHCUMOCTEH, MPHU PEIICHUM 3a7ad U3 JAPYTHX YYeOHBIX MMPEIMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh (POPMYIaMH 3aBUCUMOCTH MEX/1y BEJITHUYNHAMM;

6) yMeHHUEe periaTh TeKCTOBBIC 33J]a4i PA3HBIX TUIIOB (B TOM YHMCIIC Ha MPOLEHTHI, T0JIU U
YacTH, Ha JBUKCHUE, PabOTy, CTOMMOCTh TOBApOB W YCIYI, HAJOTH, 3ajadyd u3 00JacTu
yIpaBJICHUS] JIMYHBIMK M CEMCHHBIMH (DMHAHCAMH); COCTABISATH BBIPAKCHHS, YpPABHCHHS,
HEPaBEHCTBA M WX CHUCTEMBI 10 YCJIOBHUIO 3aJla4M, HUCCICAOBATh IOJIYYCHHOE pEIICHHE WU
OLICHUBATh MPABJIONO00HOCT PE3YJIbTATOB;

7) yMeHHUe OIepupoBaTh NOHATHAMHE: cpeiHee apuMETHIECKOe, MelnaHa, HanooJIbIIe 1
HaVMEHbIIIEEe 3HAUCHHs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yYMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POpPMAIMIO, MPEJCTABICHHYI0 B TaONmUIax, Ha
auarpamMmax, rpaduKax, OTPaXalollyl0 CBOWCTBA pEAIbHBIX MPOIECCOB U  SBJICHUN;
NPECTaBIIATh HHPOPMAIIUIO C MMOMOIIBI0 TAOJIUI] U JUarpaMM; HCCIIEOBATh CTATHCTHYCCKUE
JIAaHHBIC, B TOM YHUCJIC C IPUMEHEHUEM Ipa)UueCKUX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

8) yMeHue OmnepupoBaTh IOHSTHUSMHU: CIYYalHBIM ONBIT W CIy4YailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSTHOCTH C MCIIOJIB30BaHHEM
rpadu4ecKux METO/IOB; NPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KoMOWHATOpHBIE (DaKkThl U (HOPMYJIBI TIPU PEUICHUU 3a7ad; OIEHHBATh BEPOSITHOCTH PEabHBIX
COOBITHI1; 3HAKOMCTBO CO CITyJaifHBIMH BETMYMHAMHE; YMEHHE IMPHUBOUTH IPHUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) yMmeHue omnepupoBaTh MOHATHSAMH: TOYKA, NpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
JIBYTpPaHHBIA yToOJI, CKpEIIMBAIOIIMECs TMpsMble, NapajIeIbHOCTh W TMEPHEeHIUKYIIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yroi MEXIy NpsSMBIMU, YTOJl MEXAY MPsMOM M IUIOCKOCTBIO, Yroi
MEXY IUIOCKOCTSMH, PAacCTOSIHME OT TOYKHM JI0 TJIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMHU,
paccTossHHe MEXJy IUIOCKOCTSAMH; YMEHHE MCIIOJIb30BaTh IpPU pEIIeHUM 3ajady HM3Yy4YEeHHBIE
(baxThl 1 TEOPEMBI TUNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) ymeHune onepupoBaTh MOHATHSIMHU: MHOTOTPAaHHUK, CEUeHHEe MHOTOTpaHHHKA, KYO,
napaieNienure]], Ipu3Ma, TupaMuia, GUrypa u moBepXHOCTh BPAIISHHSI, IMIIMHAP, KOHYC, 1Iap,
chepa, cedeHus (UTYpHI BpalIeHUs, IUIOCKOCTh, Kacaromiascs cdepbl, TWIMHApPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMINHAPA, TUIOIAab cepsl, 00beM Kyoa,
OpSAMOYTOJIBHOTO TapalijieNienurne a, NupaMusl, TpU3Mbl, [UIUHIpA, KOHYca, I1apa; YMEHHE
n300pakaTh MHOTOI'PAHHMKH U IMOBEPXHOCTH BpAIllEHHUs, UX CEYEHHUS OT PYKH, C TOMOUIbIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE pAaclio3HaBaTh NPaBWIbHBIE MHOTOTPAaHHUKH, YMEHHE CBOOOHO
OTIEPHPOBATH MOHATHAMH: BHKCHUE, TApAIUICIbHBIA TIEPEHOC, CHMMETPHUS Ha IJIOCKOCTH W B
IPOCTPAHCTBE, MIOBOPOT, NMPeodpa3oBaHne MOA00Hs, TOA00HBIE (PUTYPHI; YMEHHE PaclO3HABATh

paBHBIE U MOA00HBIE (GUTYPBI, B TOM YHCII€ B TNPUPOIE, UCKYCCTBE, apXUTEKType; yMEHHE
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UCIOJIb30BaTh T€OMETPUYECKHE OTHOUIEHMS, HAaXOAWTh T€OMETPUYECKHE BEJIWYMHBI (IJIHHA,
yroJ, IUIOIIab, 00bEM) MPH PEUICHUHU 3a/ad M3 APYTUX y4eOHBIX MPEIMETOB M U3 pealbHOU
YKU3HU;

11) ymenue onepupoBarh MOHATHIMU: JIBHKCHHUE B IPOCTPAHCTBE, MMOI00HBIE (PUTYPHI B
NPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHE IUIOMIA/ICH TMOBEPXHOCTEH M 00BEMOB IMOJOOHBIX
(buryp npu peieHnu 3aay;

12) yMmeHue BBIUUCIATH T'€OMETPUUYECKHE BEIMYMHBI (IJIMHA, YroJ, IUIOLIA/Ab, 00bEM,
IUIOIIA/b TIOBEPXHOCTH), UCHIOJIb3Ys U3yUEHHbIE (POPMYIIBI U METOABI;

13) ymeHue omnepupoBaTh IMOHATHUSAMM: HPAMOYTOJIbHAs CUCTEMa KOOpPJUHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPJIMHATBI BEKTOPA, CKAJISPHOE IIPOU3BENEHUE, Yrojl MEXIy
BEKTOPAMH, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpa Ha YWUCIO; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (HOPMYJT KOOPIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHUE MEXIY IByMs TOUKaAMHU;

14) ymenuwe BbIOMpaATh MOAXOISAIINN W3YYCHHBIH METON JJsi pEIICHUS 3aadu,
pacrio3HaBaTh MareMaTuyeckue (akTbl M MaTeMaTH4YeCKUe MOJENM B NPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B MCKYCCTBE; YMEHHME IPHUBOJUTH IMPUMEPbl MaTEMaTUYECKHX
OTKPBITUI pOCCUICKON U MUPOBOM MaTeMaTH4ECKOI HayKH;

15) ymeHue omepupoBaTh MOHATHSAMHU: MHOKECTBO, IMOJMHOXKECTBO, OIEpalMM Hal
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHbIN ammapar JUisl ONHUCaHUus
peaIbHBIX MPOLIECCOB U SIBJICHUN IPH PELICHUM 3a7ad, B TOM 4YHCIE U3 JAPYruX Y4eOHBIX
IIPEIMETOB;

16) yMeHue onepupoBaTh NOHATUSMU: HATYpPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK 10
MOJIYJII0, pallMOHAJILHOE YHCII0, HPPALMOHAIBHOE YHCIIO0, MHOYKECTBA HAaTypallbHBIX, LEJbIX,
paLMOHATIBLHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE HCII0JIb30BaTh IPU3HAKH JIETUMOCTH,
HalMEHBUIMKA OOIIMI IeIUTeNb U HaMMeHbIlee o01ee KpaTHoe, anroput™ EBkinna npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

17) ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKAECTBEHHOE MMPeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHUI U HEPABEHCTB, PAaBHOCUIILHOCTh YPaBHEHUH,
HEPAaBEHCTB U CUCTEM, pallMOHAIbHbIE, UPPALIMOHAIIbHBIE, T0KA3aTEIbHbIE, CTEIIEHHBIE,
JorapumMuuecKre, TPUrOHOMETPUYECKUE YPABHEHH S, HEPABEHCTBA U CUCTEMbI; YMEHHE pelllaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHbBIX TPUEMOB; PElIaTh YPaBHEHMUS,
HEPABEHCTBA U CUCTEMBI C IAPaMETPOM; IPUMEHATh YPaBHEHUS], HEPABEHCTBA, UX CUCTEMBI JJIs
peleHns MaTeMaTUUeCKUX 3a/1a4 U 33/1a4 U3 pa3In4yHbIX 00J1acTel HayKU U pealbHOM KHU3HH;

18) ymenume CBOOOJHO  OHEpUPOBATH  MOHATHUSAMM:  IOCIEIOBATENIBHOCTS,
apudmernueckas MpPOTrpeccHusi, TeOMeTpUuYecKkas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpUYECcKasi IPOrpeccHsl; yMEHUE 3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YUCIIE C OMOILBIO

PEKYpPPEHTHBIX (popMyII.
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3 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITIPEJIMETA MATEMATHKA

3.1  O0bem yuyedHOro npeamera MareMaTuka U BH/AbI y4eOHOI padoThI

Buna yueOHoii padoThl

O0BbeM
yacoB

O0bem padoThI 00YUAOIIMXCS B AKaJeMHYECKHUX Yacax (Bcero)

298

O0beM padoTbl 00y4amMXCS BO B3aMMOAEHCTBMU ¢ IpenogaBarejieM
(Bcero)

274

B TOM YMCJIC:

JIEKI[UHA

114

IMPAKTUYCCKUE 3aHATUA

156

71a00paTOPHOE 3AHITHE

CamocrosiTesibHAsi padoTa o0yyarwiuerocsi (Bcero) ¢ 000CHOBaHHEM pacyera
BpeMEHH, 3aTPAYHBAEMOr0 HA ee BbITOJIHEHHUe

B TOM YHCIJIC:

u3yyeHue Yy4eOHOro/TeOpeTHYEecKoro Marepuana (10 KOHCIEKTaM JIEKIHi),
M3y4EHUE OCHOBHOW M JIONOJHUTEIbHOM JINTEPATYPhI

IIOJArOTOBKA K IIPAKTHUYCCKHUM U J'Ia60paTOpHLIM 3aHATHUAM

BBITTOJJHCHHUEC MHANBUAYAJIbHOT'O MJIM I'PYHITIOBOI'O 3aIaHUA

MOJATOTOBKA K MPOMEKYTOYHOU aTTeCTallu, KOTopas MpoBOAUTCA B Gopme aud.
3aueTa

NuauBuayaabHblid NPOEKT

KoncyabTanum

HpOMe)KyTO‘IHaﬂ aTrecranus B q)opMe

1 cemecTp — 9K3aMEH, B TOM YHCIIE:
IMOATrOTOBKA K 3K3aMCHY,
npe3K3aMEeHAIMOHHAS KOHCYJIbTAIINS,
npoIeaypa cIauu dK3aMeHa

12

2 ceMecTp — 9K3aMeH, B TOM YHCIIE:
MMOATrOTOBKA K 3K3aMCHY,
npeIdK3aMeHAIOHHAsT KOHCYITbTaIIHS,
Hpoleypa cAa4qr SK3aMeHa

12
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3.2

TeMaTnuyecKuil IVIAH U COAePKaAHUE YU4eOHOI0 MpeaMeTa MaTeMaTUKA

TemaTuueckne 0JI0KH, TEMBI

OcHoOBHOe coJep:KaHHe

O0BeM yacoB

OcHOBHBIE BUIBI 1eATEJILHOCTH

00y4aoIerocst
1 2 3
Pa3znen 1. PazBuTHE NOHATHS 0 YHCJIe, MHOKECTBA. 26
Tema 1.1. MHOXeECTBO, Coaep:kaHue JICKIIUU Hcnoabn3oBaTh TEOPETUKO-
orepanyu HajJ MHOKECTBAMH. 1. MHOXXecTBO, Ollepaliy HaJl MHOKecTBaMH Jlnarpammel Jitsiepa—BenHa. 2 MHO)KECTBEHHBIH ammapaTr Uil ONHCaHUs
XO/la pEUICHUs MaTeMaTHYEeCKHUX 3aj1ad, a
TaK)K€ PEANTbHBIX IPOIECCOB W SIBICHHUH,
IpU PEIICHUU 33J1a4 M3 JPYTruX y4eOHBIX
Tema 1.2. Cojaeprxkanue JIeKIMU HIPEAMETOB.
JlelicTBUTEIBHBIC U 1 [leiictBurernpHbie dncia. OOBIKHOBEHHBIC U ICCSATHYHbIE APOOH, MPOLIEHTSI, 2 Onepuposarn JMOHATHAMM.
HppaLHOHAIBHBIC HCIIa OECKOHEUHBIC [IEPHOAMICCKHE IPOOH. PalHOHAILHOC  GHCIO,  NCHCTBUTCIBHOC
2 TokJecTBa U TOKIECTBEHHEIE IPe0oOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHUS. 2 49HCII0, OOBIKHOBEHHAsA 1POOB, ACCATHUIHAS
HepaBeHCTBO, pellieHHe HepaBeHCTBA. MeTo ] HHTEPBAJIOB. pO0b, MPOLCHTEL.
TIpAKTHYCCKHE 3aHsTHS Boimoanars apI/Iq)MeanecEme OTIeparyy ¢
I JleticTBus ¢ APOGAMIL 5| PALMOHANBHBIME M JICHCTBHTCIBHBIMH
2.IlpumeHenue npoOeii 1 MPOLIEHTOB AJIsl PELICHUsI MPUKIIAIHBIX 33]a4 U3 2 | mucnaMit; TpUOMHKCHHBIC —BBMHCICHH,
Pa3IUYHBIX OTpaciel 3HaHUU U peaabHON )KU3HU. HUCTOME3Y3L HPABHIIA OKPYTIICHHL.
3. IIpuOnmxEHHbIC BRIYMCIICHNUS, IPAaBUIIa OKPYTJICHUS, IPUKU/IKA M OLICHKA 2 iﬁg;g;egggknnky H OLEHKY pesylibTata
PE3YJIbTATA BHITHCICHII o ONepHpOBATL MOHSITHSMH: TOIECTBO
4.Pemenne nesslx U ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB 2 pup o ot >
ypaBHEHHE, HEpaBEHCTBO;  I[EIoe U
= AIIMOHAIBHOE YPaBHEHHE, HEPaBEHCTBO.
Tema 1.3. AupI/I(bMeTI/I‘IeCKI/II/I Conepxanue MOV _ _ %bm OJTHSITH ngp 0BpazoBaHM ﬂp .
IIiIOpeHL n—oif cTeneHu. 1.0 Apudmernyeckuii KOpeHb HaTypaibHOii crenenu. CBoiicTBa u rpaduk KOpHS n- 2 PAITHOHANBHBIX BHIPAKEHHI.
H%%l%ﬁzizgwme YPARHER gH Ic\/}gg;}l:[l.pemeﬁm MppaOHATIBHBIX YPaBHEHUH U HEPAaBCHCTB 2 Pemarp =~ OCHOBHHE ~THIB _ LelhX
: : UppaLHOHATIBHBIX ypaBHEHHI u
IIpakTudeckue 3aHATUS HEPABCHCTB.
1. leticTBus ¢ apuPMETHICCKHUMU KOPHIMH N—OW CTETICHHU. 2 | lIlpuMeHATH panMOHAIBHBIE YPABHEHHS W
2.Penienue upparroHaibHbIX YPAaBHCHUN M HEPABEHCTB. 2 | HEpaBEHCTBa It peuieHus
3. Penrenne nppannoHaabHEIX YpaBHCHUH W HEPABCHCTB PA3IMYHBIMHA METOIaMHU. 2 | MaTéMaTM4eCKUX 3aaa4 M 3a4a4d M3
pa3IMuHBIX oOJylacTeil HAyKW W peabHOU
KH3HU.
DopMyJIHPOBATD, 3aMUCHIBATH B
CHUMBOJIHYECKOI ¢opme U
WIIOCTPUPOBAThL NMPUMEPaMM CBOHCTBa
KOpHSI N-0M CTEIeHH.
BeinosHsaTs npeo6pa3oBaHus
UPPALMOHAIBHBIX BBIPAKEHUI.
Pemarp OCHOBHBIE THITBI
MpPPALHOHATIBHBIX ypaBHEHHH u
HEpPaBEHCTB.
IIpuMeHsTH 1718 pelIeHHs1 Pa3JIHYHBIX
3aJa4 UppalMOHAJIbHBIE YPaBHEHUS W
HEepaBeHCTBA.
Crpourb, 4MTarh TpaduK KOpHA n-OH
CTETICHN.
Hcnonb3oBaTh HuppoBble pecypesl Uis
NOCTpOeHHsT  rpaduKoB  (QYHKUMH U
N3y4YECHUS] UX CBOMCTB
Kontpoasnas padora Nel 2
Paznen 2. @ynkuun u rpadguku. CreneHsp ¢ 1eJibIiM nokaszareieM. CTeneHb ¢ pAHOHAJIbHBIM NI0KAa3aTeJIEM. 10

14




Tema 2.1. OyHKIHSA, CIOCOOBI
3amanus QyHKuU. CTeneHb ¢
1eNbIM NokaszareneM. CTeneHb

Copepxanne JeKIUH

1. ®ynknwms, criocoOs! 3ananus GyHknun. I'paduk pyHKmu. B3anmuo oOpaTHbIe
¢yaknuu. O6IACTh ONPEACICHUS M MHOXKECTBO 3HaueHu pyukmu. Hymn

OnepupoBarb NOHATHAMU:  (DYHKIHS,
crocoObl  3afanust (YHKIWUH, B3aUMHO
oOpatHbIe (YHKIHHU, 00JIACTh ONPEACICHUS

C palMoOHAILHBIM MOKa3aTeneM. | ¢pyHKuuu. [IpoMexxyTKu 3HaKONOCTOSHCTBA. UETHBIC M HEUETHBIC (DYHKIINH. 2 1 MHOXECTBO 3Ha4eHUH (QyHKIUH, Tpaduk
CrenerHas pyHKIUS ¢ HATYpaJIbHBIM, LIEJIBIM U PAIlMOHANBHBIM MTOKa3aTeneM. Eé ¢byHKMy;  9€THOCTP W HEYETHOCTH
cBOHCcTBa M rpaduk GyHKIMH, HyIM QYHKIOUH, [POMEXYTKH
[IpakTHyeckue 3aHATUS 3HAKOIOCTOSTHCTBA.

1. HaxoxaeHue 3HaueHUI BbIpa)KEHUHN C pallMOHAIbHBIM [10KA3aTEIEM CTEIICHHU. BroinoausTs npeodpasoBanus CTeneHei ¢
2. I'paduk ¢pynkimu. BzanmHo obparable hyHkun. O6nacTs onpenesieHus 1 uensiM  TokasareneMm.  Mcmonb3oBath
MHOXXeCTBO 3HaueHui QpyHkumu. Hynu ¢pynkiun. [IpomMexyTkn 3HaKOIOCTOSIHCTBA. CTaHAAPTHYIO bopmy 3aMmMcu
UérHble 11 HeUETHBIC QYHKIINT JEACTBUTENBHOTO YUCIIA.
3.CrannaptHast (hopma 3amnucH ASHCTBUTEIBHOTO Yncia. Mcnonp3oBanue @opmyIHPOBATL M MJLIIOCTPHPOBATH
MOAXOSIIEH (POPMBI 3aIIMCH JEUCTBUTEIBHBIX YHCEI IS PELICHHS IPaKTHYECKUX rpapuuecku CBO¥iCTBa CTENEHHOM
3a/1a4 ¥ [PEJICTABIICHUS [aHHbIX. ¢Qynknuu.  BoIpaxate  popmysiamu
3aBUCUMOCTH MEXy BeIHMIHMHAMU.
Hcnonb3zoBath uM(poBble pecypehbl Ui
mocTpoeHus  rpapukoB  QyHKINH U
HU3YYCHHUS UX CBOUCTB

Pasnen 3. Iloka3aTeabHasi yHkuus 18

Tema 3.1. [TokazarenpHas Copepxanue JEKLUU @DopMyIUpPOBaTD, 3aluCbIBATh B

(dbyHKIMSA, € CBOWCTBA U 1.ITokasarenbHast pyHKIWM, e€ cBOICTBA U rpaduK 2 CHMMBOJINYECKOH ¢opme "

rpaduk [IpakTHueckue 3aHsITUs HJLIIOCTPUPOBATh TpUMEpaMU CBOWCTBa
1. ITocTpoenne rpadMKOB MOKA3aTECAbHBIX ()YHKITHIA. CTCIICHHU.

IIpumeHsATE CBOMCTBA CTEHNEHU I

Tema 3.2. TToka3aTenbHbIC Cogepxanue JeKIUU npeoOpasoBaHus BBIpaXXCHUU.

YpaBHEHHS U HEPABEHCTBA. 1. ITokazaTenpHble ypaBHEHHUs. OCHOBHBIC IPUEMBI X PEIICHHUSL. 2 @opmy/IMpOBATH M HJLTIOCTPHPOBATDH
2. IToka3aTensHble HepaBeHCTBA. OCHOBHBIE IPHEMBI UX PELICHHS. 2 rpaguyeckn  cBoHcTBa  MOKA3aTeNbHON
TIpakTHUeCKUE 3aHATHS bynKumm.
1.Pelienne noKa3aTe/bHbIX YPABHEHIH, Pemarh OCHOBHBIC THITBI IOKA3aTETbHBIX
2. PenieHue nokasare/ibHbIX YPaBHECHHIMA %paBHeHHH 1 HCPABCHCTB.

3. Pentenne noka3arenbHBIX HEPAaBEHCTB CHOIL30BATE WHAPOBLIE Pecyperl 1t
moctpoeHus  rpapukoB  QyHKOWIA U
HU3y4YEHHUS UX CBOMCTB

4. Perrenue noxa3aTeIbHBIX HEPABEHCTB

KontposabHasi pagora Ne 2

Paznen 4. Jlorapupmudeckass pyHKIus 22

Tema 4.1. Jlorapudm umncra. Copepxanue JeKUUU @DopMyIUpPOBaThH, 3anMcbIBATh B

JlecsiTHuHbIE U HATypaJbHbIE 1. Jlorapudm umcna. JlecATUUHBIC W HATYpaJIbHbIEC JIOTAaPH(MBIL. 2 CHUMBOJIHYECKOI ¢opme U

norapudmsl. [IpeobpasoBanue | 2. Jlorapudmuueckas GyHKuUs, €€ CBOKCTBA U rpaduK 2 WIIOCTPUPOBAThL NPHMMEPaMH CBOWCTBa

BBIPAXCHHIL, COACPIKAIIMX [IpakTudeckue 3aHATHUL norapugma.

norapuQml. 1. Pemenue 3ananuii Ha IpUMEHEHHUE OTIpe/ieIeHus Jorapudma, OCHOBHOTO BBIHOJ“[HTUB npeodpazoBanus
JI0rapu(pMHYECKOTO TOXKJIECTBA U CBOIMCTB JIOrapu(hMOB. BBIPOKCHHH, COACPIKAIIKX JIOTaPH(PMBL.
2.IIpeoOpa3oBaHue BRIPAKECHUH, COCPKAIIHMX JIOTapU(DMBI. (DOPMyﬂ“POBaTBv H  MILIIOCTPHPOBATHL
3. IIpeoOpaszoBaHue BBIPAKECHUI, COEPKAIINX JIOTAPUPMBI. rpaguyecKn CBONCTBA J0rapupMUICCKON

¢byHKINN.

Tema 4.2 Jlorapupmuueckue CopeprkaHue JEKIUH Pemarg) OCHOBHBIE _ THIBI

Jorapu(pMUIECKUX ypaBHEHHH u

YPABHEHUA M HEPABCHCTBA. 1. Jlorapupmuueckue ypaBHeHusi. OCHOBHbIC IPHEMBI HX PELICHUSL. 2 HEPABCHCTS.

Hcnoan3zoBars mupoBbie pecypesl Uit
2. Jlorapudmuueckue HepaBeHcTBa. OCHOBHBIE IPUEMBI UX PELICHHS 2 nocTpoeHnss  rpadMKoB  QyHKWMH W




IIpakTrueckue 3aHATUS

WU3y4YEHHUS UX CBOMCTB.
3HaKOMHUTBCH C HCTOpHeH pa3BUTUSA

1. TTocTpoenwue rpadukoB norapuGMuUecKux QYyHKITHMA. 2 MATEMATHKH
2.Pemrenue morapuMHUIECKMX YpaBHEHUH. 2
3. Peurenue norapudMuaeckux HEPaBEHCTB 2
KonTpoabsnast pabora Ne 3 2
Paznen 5. @opmyasi Tpuronomerpun. Tpuronomerpuyeckne ypaBHenusi 1 HepaBencTBa. Tpuronomerpnieckue 32
¢yHkumu u ux rpaguKu.
Tema 5.1. Cunyc, KOCHHYC U CojeprxaHue JISKIUN OmnepupoBath  NOHATHSIMM:  CHHYC,
TaHT'€HC YMCJI0BOTO aprymenTa. | 1. TpuroHoMeTpuiecKkast OKpYKHOCTb, ONPEACICHUE TPUTOHOMETPHUECKUX (DYHKIIUH KOCHHYC M TaHI€HC MPOM3BOJIHOTO YTIa,
ApKCHHYC, apKKOCUHYC U YHUCJIOBOI'O apryMeHTa, UX CBOWCTBA HepHoaAnYecKas (pyHKIHS.
ApKTaHT'€HC YHCIIOBOTO Hcnons3oBaTh 3amuch POM3BOJIBHOTO
apryMeHTa. yrmna qepes oOpaTHbIE
Tema 5.2. OcHOBHBIE ConeprkaHue JEKIHU TPUTOHOMETPUYECKHE (DYHKIHH.
TPUTOHOMETPUUECKHE 1. 3aBHCHMOCTB MEXIy CHHYCOM, KOCHHYCOM U TAHT€HCOM OJJHOTO ¥ TOTO )K€ yIJia. Beimoausars npeodpazoBanus
(hopmybL. OCHOBHBIE TPUTOHOMETPUYECKHIE TOXKICCTBA. TPUTOHOMETPHYECKHUX BBIPAXKEHHUH.
2. OCHOBHBIE TPUTOHOMETPHUYECKIE (HOPMYIIHI. Crpoute, aHAIM3MPOBATL, CPABHHBATDL
3. dopMyIIBl IPUBEICHHS. rpaduKu TPUTOHOMETPHUYCCKUX (DYHKIIUH.
HpaKTH‘IeCKI/Ie 3aHATUA (DOPMyJ]HPOBaT]) " HJI.HIOCTpPIvaBaTb
1. IpeoOpa3oBaHue TPUTOHOMETPUIECKHUX BEIPAKCHUH. 2 | Tpapuieckn _ CBOHCTBa
2. TIpeoOpa3oBaHue TPUTOHOMETPUIECKHX BHIPAKEHUH . 2 | TPHrOHOMETPHHYECKUX QYHKIHUH.
Hcnonb3zoBath rpaguku Uil pelIeHUs
TPUTOHOMETPUUECKUX HEPABEHCTB.
Tema5.3. Tpuronomerpudeckue | CojepxaHue TeKIUH Pewatn OCHOBHBIC THIIbI
ypaBHEHUS 1. TIpocreiiline TPUTOHOMETPUYECKHE YPABHEHHS. TPUTOHOMETPHICCKUX YPaBHCHUH,
2. TPUTOHOMETPUYECKUE YPABHEHHUS, CBOIALIMECS K KBaAPATHBIM. OHOPOIHBIE HpOCTCHIINE TPUTOHOMCTPUIECKHE
TPUTOHOMETPHYECKHE YpaBHEeHHs 1i u 2l cremenu HEPaBeHCTBA.
3. TpuroHomeTpuYecKre ypaBHEHHS, pelIaeMble Pa3IoKeHHEM Ha MHOXHTEIH.
IIpakTHueckue 3aHATUS
1.PenieHne npocTeHINX TPUTOHOMETPHUYECKIX YPaBHEHHI. 2
2.IlpuMeHeHne OCHOBHBIX METO/IOB PEIICHHs] TPUTOHOMETPUYECKUX YPaBHEHHUH. 2
3. Pemienne TpUrOHOMETPHUYECKUX YPaBHEHHH. 2
Tema 5.4. ConeprkaHue JICKIUU
Tpuronomerpuyeckue 1 IIpocTeiiine TpPUrOHOMETPUIECKNE HEPaBEHCTBA
HepaBeHCTBa [MpakTHyeckue 3aHATHS
1. PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB 2
Tema 5.5. ConeprkaHue JISKITUU
TpuroHomerpuyeckue 1. Tpuronomerpuueckue QyHKINHU, UX CBOMCTBA U IPaUKH.
GyHKkuMK 1 X rpaduKu Konrtposnnbuas paéora Ned 2
Pasnea 6. IlocienoBaTe/ibHOCTH U POTPECCHM. 4
Tema 6.1. ConeprxaHue JEKIUU
INocnenoBarenbHOCTH U 1. TlocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS [TOCIIEA0BaTENbHOCTeH. MOHOTOHHBIE OnepupoBarhb NOHSATUSIMU:

HPOTPECCHH.

11O0CJICJOBATCIIbHOCTH. ApI/I(bMeTI/I‘IGCKaH U TCOMETPHUYCCKAA IIPOTPECCUH.

HpaKTI/I‘lCCKI/IC 3aHATHUA

MIOCJIE/I0OBATENILHOCTD, apu(MeTniecKas u
reOMETpUUECKasl MPOrPeECcCHH; OECKOHEUHO
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1. BeckoHeuHo yObIBaroIias reomerprycckas mporpeccus. Cymma OECKOHEYHO
yOBIBaOIIEH TeOMETPUIECKON nporpeccun. Popmysia CIIOKHBIX MIPOIIEHTOB.
Hcnonb30Banre Nporpeccuu Ajsl pelieHus peanbHbIX 3a/1a4 MPUKIaIHOTO
xapakrepa.

yOBIBaroOIasi TeOMETPHYECKasi POTrPECCHs,
cymma OECKOHEYHO yObIBarotei
FeOMETPUUECKON TIPOTPECCHH.

3agaBathb MOCJIe10BATENBHOCTU
Pa3THMIHBIME CIOCO0AMIL.

IIpumeHsaTh dhopmyary CJIOKHBIX
NPOLEHTOB JUIS1 pelleHMsl 3a1ad U3
peadbHOH MPAKTUKH (C HCIONB30BAHUEM
KaJbKYJIATOPA).

Hcnoan3zoBars cBOlicTBa
[IOCJIEIOBATENBHOCTE U MIPOTPECCUil Ui
pelieHuss peanbHbIX 3aJad HPUKIIAJHOTO
XapakTepa

Pasnes 7. BBenenue B crepeomerpuio. IIpsiMbie U IVIOCKOCTH B IPOCTPaHCTBeE.

20

Tema 7.1. OcCHOBHBIE ITOHIATHS
CTepeOMeTpHH. 3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300paKeHIEe MHOTOTPAHHHUKOB
Ha pPUCYHKaX.

CoxepxaHue JEKIUH

1.OcHoBHbIe OHATHS cTepeoMeTprH. [IpaBmia n300paxeHust Ha pUCYHKaX:
n300pakeHNs IIOCKOCTEH, IapanieabHbIX IPIMBIX (OTPE3KOB), CEpEAUHBI OTPE3Ka.
[Tonarue 06 akCHOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUH
U CIEJCTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOTPaHHUKaMH, H300paKCHUE MHOTOTPAHHUKOB Ha PUCYHKAX,
Ha MPOSKIMOHHBIX YepTekax. HauanbHble CBeIeHUs 0 KyOe U IIHpaMHUJIE, UX
pa3Béptku U Mozaenn. CedeHUs] MHOTOTPaHHHUKOB.

IIpakTrueckue 3aHsITUS

1.3ama4n Ha NOCTPOEHNE CEYEHNI: TIOCTPOCHUE CEYEHUSI METOIOM CIE0B, KPATKO 2
3aMUCBIBATh LAY IOCTPOCHUS CEUECHUS.
Tema 7.2. [Ipsimbie u Copepxanue JeKIUU
IIJIOCKOCTH B IIPOCTPAHCTBE. 1. B3aumHOe pacrosiokeHue MPSMBIX, IPSIMOM U TNIOCKOCTH, TIOCKOCTEH B
IIPOCTPAHCTBE.
2. IleprieHOUKYJISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOsIHUE
OT IPSIMOM! 10 TUIOCKOCTH.
3. Yrubl M@Ky PSIMBIMU, MEXAY MPSIMBIMH U IJIOCKOCTSIMU, JIBYTDaHHbBIE YIJIBL.
4. TeopeMa 0 Tpex NepHeHIUKYIIIPaX.
[IpakTryeckue 3aHATHS
1. TIpumeHeHne TeOpeMBI 0 TPeX MEPIEHINKYIIAPAX K PEIICHHIO 3a/1a4. 2
2. HaxoxzaeHue yria Mexay IUIOCKOCTSIMH, TIOCTPOSHUE MPOCKINH MPsSMBIX Ha 2

IIJIOCKOCTB.

AKTyaJu3upoBaTh (GakTel H  METOJBI
IUTAHUMETPHH, pelieBaHTHBIE TEMe.
Ioayuats IpeACTaBIECHUSA 0

MIPOCTPAaHCTBEHHBIX (Urypax, pa3Oouparhb
npocTeiliye mpaBuwiia U300paXkeHHUs 3TUX

duryp.

HN3o0paxkars mpsMyr0 M IUIOCKOCTh Ha
pHUCYHKE.

PacnosnaBarthb MHOT'OTPaHHUKH,
nupaMuay, KyO, HasbIBaTh MX 3JIEMEHTHI.
HenaTts  puUCYHOK Ky0a, MHpaMUJBbI,
HaXOJUTh OLINOKH B HEBEPHBIX
H300paKCHHAX.

3HAKOMHUTBLCA C CEYEHHUSIMH, C METOJOM
CIIEJIOB; HCIONB30BaTh U1 IOCTPOCHHUS
CCUCHHUS METOJ CIIE/IOB, KpaTKo
3allMCbIBaTh MIaru IOCTPOCHUA CCUYCHUS.
Pacno3naBartb BUJ, Ce4YeHUs u
OTHOIIEHHH, B KOTOPBIX CEYEHHE MAEIUT
pebpa kyba, HAXOAWTH IJIOMWAAb CEYESHHUSI.
Hcnoan3oBaTrs momobue mNpH peUICHUH
3a7aq Ha MOCTPOCHHE CEUYCHUI.
3HaKOMUThCH c AKCHOMaTHYECKUM
MIOCTPOCHHUEM CTEPEOMETPHUH, C AKCHOMaMU
CTEpEOMETPUU U CIEACTBUSIMU M3 HHX.
HNnmocTpupoBaTh akCUOMbBI PUCYHKaMHU U
MIpUMEPaMH U3 OKpY’Karomiel 00CTaHOBKU

AKTyaJau3upoBaTh (GakTel W METOJBI
IUTAaHUMETPHH, peneBaHTHEIE Teme,
MIPOBOJIUTH AHAJIOTHH.

Ilepeuncasitb  BO3MOXHBIE  CITOCOOBI
pacoIoKeHHs JIBYX TPSMBIX B
MIPOCTPAHCTBE, WLIIOCTPUPOBATh HX HA
IpHUMeEpax.

JlaBaTh ompenejieHHe CKpPEIIUBAIOLINXCS
MPSIMBIX, (hopMyHpOBaTh MPU3HAK

CKpCIIMBAKOIINXCA NPAMBIX W IIPUMCHATH




€ro IpH PEIICHUN 3a1ad.

PacnosnaBare mpusMmy, Ha3bBaTh €€
JJIEMEHTBI.

CTpouTth ceuycHHS NPHU3MBI Ha TOTOBBIX
yepTexkax.

Ilepeuncasitb  BO3MOXHBIE  CIIOCOOBI
B3aUMHOTO  PACIOJIOKECHUS TIPSIMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, NPHUBOAUTH
COOTBETCTBYIOIINE NPHUMEPH U3 peaTbHON
KHU3HU.

JlaBaTh ompejejieHHe TapaJIeIbHOCTH
MPSIMON U TUIOCKOCTH.

DopmyIUpOBaTH NPHU3HAK
MapayIeIbHOCTH MNpsIMOM M IJIOCKOCTH,
YTBEpIKICHHUE O MPSAMOH TepecedeHns ABYyX
IJIOCKOCTEH, MIPOXOISALINX yepes
napaelbHble IPsIMbIE.

Pemate  mpaxkTuueckue  3amadd  Ha
MIOCTPOEHHE  CEYEHWH  MHOTOTPAHHHKA.
O0BsACHATH ciaydyau B3alMHOI'0
PAacIoI0KeHHS TNIOCKOCTEH.

JlaBaTh  ompejaejieHHe  IapauUICIbHBIX
IUIOCKOCTEH; MPUBOAWUTH MPHUMEPHl U3
peanbHOM  JKM3HM U OKpYyXKarolleu
00CTaHOBKH, WITIOCTPUPYIOIIHE
[apajuIeIbHOCTh IIJIOCKOCTEH.
Hcnons3o0BaTh Ipu3HAK HapauieIbHOCTH
JIBYX IIJIOCKOCTEH, CBOMCTBa
MapajieNIbHBIX TIOCKOCTEH MpU peUIeHUU
3aj71a4 Ha MOCTPOCHHE.

OO0BbSICHATD, YTO Ha3bIBAETCSI
MapajyieIbHBIM [IPOSKTHPOBAHUEM M Kak
BBITIOJHACTCS MPOEKTHUpOBaHHE (GUTyp Ha
IUIOCKOCTb.

HN3o06paxkaTs B mapauielbHONH MPOEKINU
pasMuHble  TeOMETpUYECKHe  (HUTYpBHIL.
MoaenupoBaTh peajibHbIE CHUTyallud Ha
SI3BIKE TeOMETpHH, HCCIIeI0BATh
MIOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHUEM
TeOMETPHUYECKHX MOHATHH.

Hcnoan3oBaTh Npu pelieHNH 3ajady Ha
MIOCTPOEHHE ceueHni TIOHSTHE
NapaulelbHOCTH, TPU3HAKM W CBOWCTBA
MapajyieIbHBIX  MPAMBIX HA IIOCKOCTH
AKTyaJau3upoBaTh (GakTel W METOJBI
IUTAHUMETPHH, peleBaHTHEIE TeMe,
MIPOBOJIUTH AHAJIOTHH.

OO0bsICHATBL, KakoW Yroi Ha3bIBaeTCs
YIJIOM MEXy HEePEeCeKaOIUMUCS
MPSMBIMH, CKPEIIUBAIOIIUMUCS TPSMBIMHU
B IIPOCTPAHCTBE.

JaBatpb onpeneaeHne
HNEPHEHIUKYISIPHBIX NPSIMBIX M IPSIMOH,
NePHEeHIUKYISIPHOM K MJIOCKOCTH.
Haxoautb YTJIbI MEXTY
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CKPEIIMBAIOIMMHUCS TPSIMBIMH B KyOe u
HpaMuse.

IlpuBoauTs mNpuUMepBl U3 pealbHOU
JKM3HH ¥ OKpyXKamouied 00CTaHOBKH,
WITIOCTPUPYIOLINE  TIEPICHIUKYIIPHOCTh

MPSIMBIX B MIPOCTPAHCTBE u
HEepIEHANKYJIIPHOCTD psSIMOH K
IUIOCKOCTH.

®opmMyJIHpPOBATH MIPU3HAK
HNEepIeHANKYIIPHOCTU psMoi u

IUIOCKOCTH, NPUMEHATh €ro Ha IpaKTHKe:
OOBSACHSITh TEPIEHIUKYISIPHOCTh  pedpa
KyOa ¥ naroHaii ero rpaHu, KOTopas ero
HE COJICP)KUT, HAXOAUTH JUTUHY AUAroHaIN
KyOa.

Beruncasars BBICOTY IIPaBUIBHOMI
TPEYroJbHOU u MPaBUIbHOM
YETBIPEXYTOJIBHOM MUPAMUJ 10 JUIMHAM
péodep.

Peware  3a7aun HAa  BBIUMCICHMS,
CBA3aHHBIE C  TEPHEHIUKYISIPHOCTHIO
IPSMOM M TMJIOCKOCTH, C HCIOJIb30BaHUEM
TIPHU peIICHUN TUIAHUMETPHUYCCKUX (PAKTOB
U METOJIOB.

OOBSCHATD, 4To Ha3bIBAIOT
NEPHEHIUKYISIPOM U HAKIOHHOM U3 TOYKU
K IUIOCKOCTH; IPOEKIMEH HAaKIOHHOM Ha
IIOCKOCTb.

OO0BbACHATD, YTO Ha3bIBACTCS
paccTosiHHEM: OT TOYKHM [0 IIJIOCKOCTH;
MEXJy NapamieqbHBIMH  IIIOCKOCTSMUY;
MEXAy NpAMOH M MNapaJyieNIbHOM e
IUIOCKOCTBIO; MEXAY CKPEIIMBAIOIIIMUCS
MPSIMBIMH.

Haxoauth 5TH paccTOsiHMST B IPOCTHIX
ciydasx B KyOe, mHpammuie, MpHU3ME.
MopaenupoBath peajbHble CUTyallUd Ha
SI3BIKE FEOMETPHH, HCCIIeI0BaTh
MIOCTPOCHHBIE MOJENN C HCIIOIb30BaHUEM
TeOMETPHUUECKUX OHATHIH.

Hcnonb3oBath npu penieHUH 3alad Ha
MOCTpPOCHKE ceueHuit Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJBHBIX TPEYTOJIHHUKOB
AKTyaJau3upoBaTh (GakTel W METOJBI
IUTAaHUMETPHH, peneBaHTHEIE Teme,
MIPOBOJIUTH AHAJIOTHH.

JlaBaTh  ompefelieHHMe  yriaa  MEXIY
NPSMOM M IIIOCKOCTBIO, (OPMYIHPOBATH
TeopeMy O TpEX TEepPHeHANKYsIpax W
00paTHYIO K HEH.

Haxogure yrom Mexay nOpsIMoOd H
IUTOCKOCTBIO B MHOTOTPaHHHKE,
paccTosiHH€ OT TOYKM [0 HpsAMOM Ha
IUIOCKOCTH, HCIIONB3YSl TeopeMy O TpEx




HEPIEHANKYJIISIpax.
IIpoBoauThs Ha yepTexe MEPHEHAUKYIAP:
U3 TOYKM HA MPAMYI0; W3 TOYKH Ha
IUIOCKOCTb.

JlaBaTh ompenejieHHe IBYTDaHHOTO yIia
U €T0 3JIEMCHTOB.

OOBACHATH PABCHCTBO BCEX JIMHEHHBIX
YTJIOB ABYTPAHHOIO yIJa.

Haxoauth Ha uepTeke ABYI'PaHHBIA yroi
mpu  pebpe MHPaMUIBL, HPU3MBI,
napasesenunesa.

JlaBaTh  ompejesieHMe  YIrIa  MEXIy
IUIOCKOCTSIMH.

JaBathb onpenesienne u GopMyJIMpoOBaTh
NPU3HAK  B3aMMHO  IEPIEHANKYISIPHBIX
IIOCKOCTEM.

Haxomuth yriasl Mexnay IUIOCKOCTSIMH B
KyOe U mupaMuze.

Hcnonp3oBaTh Tpu  pelieHWH — 3a1ad

OCHOBHBIE TEOpPEeMBI u METOIBI
IUITAHUMETPHH.

MoaenupoBaTh peajbHbIE CHUTyallMH Ha
SI3BIKE TreOMETpHH, HCCJIeI0BATh

MIOCTPOEHHBIE MOJIENN C HCIIOJIL30BAHUEM
T€OMETPUYECKHX MOHATHH.

Hcnoan3oBaTe INpu pelieHNH 3ajad Ha
MIOCTPOEHHE CEYCHHI COOTHOIICHHS B
MPSIMOYTOJIEHOM TPEYTOJbHUKE.

KonTpoabnast pabora Ne5

Pa3znen 8. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE.
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Tema 8.1. Bextops! B
IPOCTPAHCTBE.

CopepxaHue JEKIUH

1. BekTop Ha MIOCKOCTH U B IPOCTpaHCTBE. Mogynb BekTopa. CioxeHue u
BBIUNTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YUCIIO.

2. KoyutnHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. Pa3ziioxkeHue BEKTopa 1o TpémM
HEKOMIIJIaHApHBIM BekTopaM. [IpaBuiio mapasenenunesa.

IIpakTrueckue 3aHsITUS

1. Pemrenue 3a7a4, CBA3aHHbBIX C IPUMEHCHUCM IIPABUJI I[eﬁCTBHﬁ C BCKTOpaMH.

2. Paznoxenue BeKTOpa 1o HaMpaBjiIeHUsM. PeneHre 3a/1a4 Ha BBITIOJTHEHHE
JIeHCTBUI1 HaJl BEKTOPaMHU.

Tema 8.2. [IpsmoyronsHas
cucTeMa KOOpAWHAT B
IPOCTPAHCTBE.

Copepxanvie JeKIUH

1. IlpsmoyronpHas cucTeMa KOOPAUHAT B MPOCTpaHCTBE. CBA3D MEXIY
KOOpAMHATAMU BEKTOPOB U KOOPAMHAT TOUEK.

2. IIpocTeiimye 3a1a4n B KOOpJIUHATAX. YTOJI MEXAY BekTopamu. CKaspHOe
IIPOU3BEICHHE BEKTOPOB.

HpaKTI/I‘lCCKI/IC 3aHATHUA

1. ITpocTeiimue 3a7a4u B KOOPAUHATAX.

2. Koop/inHaTHO-BEKTOPHBINM METO/[] TPY PEIICHUH [€OMETPUYECKHUX 3a/1au.

AKTyaqu3upoBath (GakThl W METOJBI
IUTAHUMETPHH, penieBaHTHEIE Teme,
MIPOBO/INTH aHAJOTUH.

OnepupoBaTh  TOHATHEM BEKTOp B

IIPOCTPAHCTRBE.

DopmMyJIHPOBATH MIPaBUIIO
napajulesienumnesa npu CIIOKEHUH
BEKTOPOB.

CkiaagbiBaTh,  BBIYMTATbH  BEKTOPBHI,
YMHOKATh BEKTOP HA YUCIIO.

HM3yuyarh, OCHOBHbIE  CBOWCTBAa  3THUX
onepauuu.

JdaBaTp omnpeaejseHue MPSIMOYTrOJbHOM
CHUCTEMBI KOOpPAWHAT B IPOCTPAHCTBE.
Beipa3suTs KkOOpIMHATEI BEKTOpa 4Yepes
KOOPAUHATHI €TI0 KOHITIOB.

BeiBoauTh, HCHOAB30BATH  (HOpMyITy
JUIMHBl BEKTOPa M PACCTOSHHUS MEXIY
TOYKaMH.

BbipaxkaTh  cKaJsIpHOE  TNIPOW3BEICHHE
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BEKTOPOB  4Yepe3  UX  KOOPJUHATHI,
BBIYHCIIATH YTOJI MEKAY IBYMsI BEKTOPaMH,
JIByMs IPSAMBIMU.

Haxomute yroax wMexay nOpsMod u
IUIOCKOCTBIO, ~ yYTOI ~ MEXOYy  IByMs
IUIOCKOCTSIMH aHAJINTHUECKUMH METOIAMHU.
BoiBoauTh, ucHoOB30BaTH  OPMYITY
PacCTOSHUS OT TOYKH J0 IIOCKOCTH

Kontpoabnas padora Ne6 2
Paznen 9. IlpousBoanasi pyHKIMM U ee NIPUMEHEHHUE. 36
Tema 9.1. [IpousBogHas CozeprkaHue JeKIUu
¢yaxuun. ['eomerpudeckuii u 1. Hempepriasie ¢pynknnu. [Iponsoanas Gpyukiun. [Ipon3BogHbIe 31eMEHTapHBIX 2
(u3MYEeCKUl CMBICII. ¢ynkimid. [IponsBoaHast CyMMBI, TPOU3BEICHUS, YACTHOT'O (YHKIMH OmnepupoBaTh MOHATHAMU: HENPEPHIBHAS
npou3BoaHoi. [Iponssoatbie 2. IIpou3Bo tHAsE CJIOKHON (QYHKIHMH. 2 byHKIMS; [POM3BO/IHAS byHKIMY.
JJIEMEHTAPHBIX (HYHKLUH. 3. F'eomerpudecknii 1 GU3MIECKUNA CMBICT IPOM3BOTHOMN. Y paBHEHUE KacaTeIbHON 2 Hcnoan3oBars FeOMETPHUYECKHI u
[Ipou3BoaHast CyMMBlI, rpaduxy QYHKIMU. (GU3NYECKUA CMBICT TMPOU3BOJHOW IS
MpOU3BEACHU, YaCTHOT'O HpaKTH‘IeCKI/Ie 3aHSITUSI peuicHus 3aga4.
GyHKIHIA 1. HaxO)KACHHE IPONU3BOAHBIX (PYHKLIHN. 2 | HaxoquTh mpOM3BOJHBIC 3EMEHTAapHBIX
2. Haxox/ieH1e IPOU3BOJHBIX Pa3IUYHbIX (QYHKIMH. 2 | GyHKUMH,  BBIYMCISTH  NPOM3BOJHBIC
3. Haxosx1eHne Ipon3BOJHOM CII0KHOM (DYHKIHMH. 2 | CYMMEL,  IIDOM3BCICHUA, JacTHOro
4. Haxox/JieHue IPOM3BOTHOM CI0KHOM (DYHKLIUH. 2 | byHKid.
5. Hanucanue ypaBHEHHUS KacaTelbHOM K rpaduKy (YHKIIHH. 7 | HcnoabsoBath TIPOH3BO/IHYIO AT
6. dusndeckuil CMBICT IPOU3BOAHOM. 2 | HccIenoBatusd byHKIMH HA MOHOTOHHOCTH
KonTposnaas pabora Ne7 5| M OKCTPEMYMBI, MPUMEHSATH PE3YIbTaThI
Tema 9.2. [Ipumenenue ConeprkaHue JeKIUU MCCICIOBAHNS K TOCTPOCHHIO TPAQUKOB.
< [pumensiTs MIPOM3BOTHYIO UL
MIPOU3BOTHOM. 1. MOHOTOHHOCTb M DKCTPEMYMBI (DYHKIIHH. 2 HAXOXICHWS HAWIYGIIEro DENICHHS B
2. Haxoxnuenue Han60m,mer£) U HAUMEHBIIETO 3HAYCHHS (YHKIIMK Ha OTpE3Ke. 2 NPUKIATHBIX, B TOM WHCIE COIHMATHHO-
3. [IpumMeHeHNe MPON3BOIHON K UCCIICTOBAHHIO () YHKITHIA. 2 YKOHOMHYECKHIX, 33/1a4aX.
IIpakTHyeckue 3aHATHS _ _ 3HAKOMHUTBLCH C  UCTOpPUEH  pasBUTHs
1. IlpuMeHeHHEe MPOU3BOIHON K MCCIICTIOBAHUIO (DYHKIIMH. 2 | MaTeMaTHYeCKOro aHaIn3a
2. [Toctpoenne rpadukoB QYHKIIUH C TIOMOIIBIO €€ UCCIICTOBAHMS. 2
3. Penrennie 3a71a4 Ha HAXOKACHHE HANOOJBIIETO M HANMEHBIIETO 3HAYCHUH. 2
4. [TpuMepbl HCTIOIB30BAHUS TIPOU3BOIHOM U HAXOXKACHUS PAIIIOHATEHOTO 2
pellIeHus] B IPUKJIAJIHBIX 33/1a4aX.
Konrposnbuas paéora Ne8 2
Pasznen 10. UHTErpag M ero npuMeHeHHusl. 20
Tema 10.1. [TepBooOpa3zHasi. Copepxanne JeKIUH
1. ITepBooOpa3Has u ee TeOMETPHIESCKHINA CMBICII 1 OCHOBHOE CBOWCTBO, TIPABHIIO 2 OnepupoBath TOHATHSIMHA:
HaxoxeHus. Tabmuia nmepBooOpas3HbIX. nepBooOpasHasi, HHTETpal.
2. HeonpenesieHHbIN MHTErpaJl, TPAaBUJIa HAXOXKICHHSI. 2 Haxoauth nepBooOpa3HbIe IeMEHTapHBIX
[IpakTHueckue 3aHsITUs (GyHKIUH;  BBIYUCIATH  WHTETpal IO
1. Haxox/ieHue nepBooOpasHbIX (HYHKLUH. 2 | dopmyne Haror OHg—HeﬁﬁHI/IHa-
2. HaxoxeHue HeoNnpeneNneHHOro HHTerpana. 2 | 3HaKoMMTBCS ¢ HCTOpHeil  pasBHTHs
MaTeMaTHYECKOTO aHAJIN3a
Tema 10.2. OnpeneneHHBINA Conepxanve JeKIUU
UHTETpalL. 1. Onpenenennsiii uaTerpan. @opmyna Herotona-JIeiionuma. 2
2. KpuBonnHeitHas Tpanenys ¥ ee TWIONIa b, ITIOCKas (GUrypa u ee Iiolaib. 2




IIpakTraeckue 3aHATHS

1. Beiuncnenue onpezesicHHOro naTerpana. @opmyna Herotona-JleiOHuma. 2
2. HaxoxieHue Iiomaay KpUBOJIMHEHHON Tpareuuu. 2
3. HaxoxaeHHe MIoNaau MIOCKOH (DUIypBHL. 2
Konrpoabnas padora Ne9 2

Pa3znen 11. MHOrorpaHHMKH. 20

Tema 11.1. ITousaTue Conep)kaHue JICKITUU

MHOTOTpaHHHKA. 1. IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC 3JICMEHTHI MHOTOTDAHHUKA, BRITTYKJIBIC H AxTyanm3upoBatb (akKThl W METOJBI
HEBBITKJIBIE MHOTOTPaHHHUKH; Pa3BEPTKAa MHOTOTpaHHUKA. [IpaBruIbHBIC TUTAHUMETPHH, pelieBaHTHEIC TeMe,
MHororpanauku. @opmyna Ditnepa. [IPOBOJUTH aHAJIOTUHU.
2. Tlpusma: n-yrompHasl pu3Ma; IPaHH U OCHOBAHUS MPHU3MBI; TIPsAMAas 1 HAKIIOHHAS JaBaTb omnpenesieHue mapasieenuena,
MIpU3MEI; OOKOBas ¥ MOJTHAS TOBEPXHOCTH NpU3MEL. [lapamienenume, pacmo3HaBaTh €ro BHABI W H3yYaTh
TIPSIMOYTOJIBHBIN MTapajuIeNIeUIIe ], €r0 3JIEMEHTHI B cBoiicTBa. [Inomans 60KoBOM CBOMCTBa.
MIOBEPXHOCTHU Y MOJHON MOBEPXHOCTH MPSMOI MPU3MBI. JaBatb omnpenaejieHue TUPAMHUIBI,
3. [lupamuia: n-yronbHasi TUpaMHAa, TPaHH ¥ OCHOBaHHE IIMPaMUJIbl; OOKOBas U pacro3HaBaTh BUIbI nupamun,
TTOJTHASI TOBEPXHOCTH MUPAMHUIBL; TIPABIIIbHAS U ycedEHHAs nupaMua. [lomans dopmynupoBats cBOHCTBa pEdEp, rpaHell U
OOKOBOIi TTOBEPXHOCTH M MOJIHOM OBEPXHOCTH MHUPAMUIBI. BBICOTBI [IPaBWIBHOMI MUPaMUJIbI.
IIpaKTUYECKUE 3aHATHS HaxoauTh miomanp IMOJHOW W OOKOBOM
1. BeuncaeHHEe 2IeMEHTOB IPU3MBbI, HAXOXKJICHHE €€ TUIOIIA IH. 2 | TOBEPXHOCTH MUPAMHU/IBI. . .
2. BelunciieHre 3J1€MEHTOB IUPaMUIbl, HAXO0K/ICHHE €€ IJIOIA/IN. 2 | JaBatp OnpeaejiecHue yCCHCHHOU
3. CumMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSMOH, 2 | IMpaMHuAbl,  HasbIBaTb €€ 3JICMCHTBIL.
IUTOCKOCTH. DJIEMEHTHI CHMMETPUH B MUPAMUAAX, Napaiesenuneaax, IpaBuiIbHbBIX @opmy/IMpOBAaTH TEOPEMY O ILIOMIA/HU
MHOTOIDAHHHUKAX. 6oKoBOI _ TIOBEPXHOCTH MPaBUIBHOM

Tema 11.2. O0beMbI Coeprxkanue JIEKIMU YCCHCHHOH MMPaMUBL.

MHOTOTPaHHUKOB. 1. IMonsaTtue 06 06bEMe. PopMyJIbI 06BEM TUPAMHUIBL, TPU3MEL. Pemath  3aja4m  Ha  BBIMACICHHE,
TIpaKTHICCKHE 3aRsTHS CBSI3AHHBIC C MMPAMUIAMH, & TAKKE 3a/a4u
1. HaxosxaeHre o0beMa IpH3MEL. 2 | Ha HOCTPOCHUE CCHUCHHIH.
2. HaxoxaeHnue o0bemMa MUpaMHIb. 2 Aasarb ompeaeacHue TIPHSMBI,

pacno3HaBaTh BHIBI NPHU3M, H300paxarhb
IIPU3MBI Ha YEPTEXKeE.

HaxoauTtse miomans MoJIHOM Wi OOKOBOM
MTOBEPXHOCTH MPHU3MBI.

H3yuars cooTHOIIEHUs Diliepa AJis yucia
pébep, TpaHel M BepIIMH MHOTOI'PaHHUKA.
N3yuarts BHIBI MIPaBUIBHBIX
MHOTOTPaHHMKOB, WX  HasBaHUI W
KOJIMYECTBO TPaHEH.

H3yyaTh CHUMMETPHIO MHOTOTPAaHHHMKOB.
OOBSACHATH, KakWe TOUYKH Ha3bIBAIOTCS
CUMMETPUYHBIMHA OTHOCHUTEIIbHO JaHHOU
TOYKH, TPAMOA WM IUIOCKOCTH, 4YTO

Ha3bIBAIOT LEHTPOM, OCBIO 305
IUIOCKOCTBIO CUMMETPHU ¢urypsr.
IpuBoauTs TpUMEPH CHUMMETPUYHBIX

¢GuUryp B apXMTeKType, TEXHHKE, IPUpPOJIE.
MoaennpoBaTh peaJibHbIE CUTyallud Ha
S3BIKE TeOMETPHH, Hceae10BaTh
MIOCTPOEHHBIE MOJIEJIN C HCIIOJIb30BAHUEM
TE€OMETPUYECKUX TOHSATHH, HCHOJIb30BaTh
0/1001€ MHOTOT'PaHHHUKOB.

AKTyanm3upoBath (aKkTel H METOJBI
IUTAHUMETPHH, pelieBaHTHEIC TeMe.
OO0bsICHATDb, KaK HM3MEpAIOTCS  00BEMBI
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TeN, NPOBOAS AHAJIOTHI0 C HU3MEpPEHHEM
Iomaznen MHOTOYTOJIbHUKOB.
@®opMyJIUpPOBAaTH OCHOBHBIE  CBOMCTBA
00BEMOB.

H3yyaTh, BBIBOAUTH (GOPMYIBL. 00BEMA
IPSIMOYTOJIBHOTO napajuiesienunena,
MPU3MBI U THPAMUIBL.

Bbruncisite 00bEM NMPU3MBI U THPAMUIBI
IO UX DJIEMEHTaM.

Ipumensite  00BEM AN pelieHus
CTEPEOMETPUYECKHX  3amad H Ui
HaXOXXJEHUS TE€OMETPUUYECKUX BEJIUYMH.
MopeaupoBaTh peanbHble CUTyallMd Ha
S3BIKE T€OMETPHH, HCCJIeI0BATh
MOCTPOCHHBIE MOJEIU C HCIOJIb30BaHUEM
TeOMETPUUECKUX TTOHATHH.

Kontpoabnas padora Nel0

Pa3nea 12. Tena BpameHnus.

14

Tema 12.1. Hununmp.

ConepkaHue JICKITUU

1. lunuHapUYecKas NOBEPXHOCTh, 00pa3yIoIIHe IITHHIPHISCKON IIOBEPXHOCTH,
OChb HHJ’II/IH[[}Z)I/I‘ICCKOI?I TIOBEPXHOCTH. LII/IJ'II/IH[[pZ OCHOBaHHUS U OOKOBast TMMOBEPXHOCTD,
00pa3yrolas U 0Ch; IUIONIa/1h OOKOBOI M MOJIHOM moBepxHOCTH. DopMyiia oObema.

HpaKTI/I‘IeCKI/Ie 3aHATHA

1. U300paxeHre NUIMHAPA Ha IOCKOCTH. Pa3BépTka rununapa. CedeHus UIHHAPA
(IUT0CKOCTRIO, TTApAILICIBHOMN HITH MEPIICHANKYIISIPHON ocu munHapa). Haxoxaenue
oOBeMa.

Tema 12.2. Konyc.

CojepskaHue JISKIUU

1. Konndeckasi HOBEpXHOCTh, 00pa3yrolne KOHUIECKOH TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOH TTOBepXHOCTH. KOHyC: OCHOBaHME U BepIMHA, 0Opa3yromas u
0CB; TIJIOIIA/1b OOKOBOW 1 MOJHOW TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pasyonye 1
BBICOTA; OCHOBaHMA U OOKOBas MOBEPXHOCTH. M300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béptka konyca. Ceuenust KoHyca (TIIOCKOCTHIO, MapaJIeIbHOW OCHOBAHUIO, U
IUTOCKOCTBI0, IPOXOsIIel yepe3 Bepiuny). dopmyiia odbema.

IIpakTrueckue 3aHsITUS

1. BrruncneHne 3J€MEHTOB KOHYCa, TOCTPOCHHE CEUCHH, HAX0XKIeHHEe 00heMa
KOHYyca.

Tema 12.3. [llap u chepa.

Copepxanue TeKIUU

1. Cdepa u miap: eHTp, paauyc, IdaMeTp; Iolaab oBepXxHocTH cdepbl. Bzanmuoe
pacriosioxkeHue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe; MIomaab
chepnr. M3o0paxenue chepsl, mapa Ha miockocTr. Ceuenus mapa. opmyna
00BeMa 1rapa.

HpaKTH‘ICCKOG 3aHATUC

1. Berauciienne 3neMeHToB cdepsl U mapa, HOCTPOSHHE CEYEeHHH, HaX0K/IeHHEe
o0Obema nrapa.
Kontpoabsnas padora Nell

AKTyaJu3upoBaTe (akTel W  METOIBI
IJIaHUMETPUHU, PCICBAHTHBIC TEMC,
IMPOBOAUTH aHAJIOTUH.

JlaBath ompezneneHus cdepbl M Imapa, Ux
LIEHTpa, paauyca, AMaMeTpa.
Omnpenenassite  chepy  Kak
BPAIIEHHS OKPYKHOCTH.
HccaenoBath B3alMHOE PACIHOJIOXKECHUE
chepbl ©  IUIOCKOCTH, JABYX cdep,
WUTIOCTPUPOBATh 3TO Ha dYepTexax u
pHUCYHKaX.

®opMyIUpOBaTh omnpeneeHne
KacaTeJIbHOH  IIOCKOCTH K cdepe,
CBOMCTBO M  IPU3HAK  KacaTeIbHOM
IUTOCKOCTH.

3HAKOMHUTBCH c Te0JIe3NYECKUMHU
nuHUSIMH - Ha  cdepe. OOBSACHATH, 4TO
Ha3bIBAlOT MUWJIWHAPOM, Ha3bIBaATh €ro
JJIEMEHTBI.

N3yyaTh, OOBACHATH, KaK IOIY4YHUTh
LWIMHAD MyTEM BpalleHUus
IPSIMOYTOJIbHUKA.

BbiBoauTh, HCNOAB30BATH (HOPMYIHI IS

durypy

BBIUHCIICHUS TUTOIIA M 60KkoBOH
MOBEPXHOCTHU LIUIAMHPA.

H3yyaTs, pacmo3HaBaTb  pPa3BEPTKY
IINH/PA.

HN3o6paxkaTrs UWWIMHAD U €r0 CEYCHHUs
IJIOCKOCTBIO, TPOXOMSINEH depe3 ero och,
napaulebHOM WM TIePIEeHINKYIIPHON
ocCH.

HaxoauTh 1uionmaayd 3THX  CEYEHHI.
MoaenupoBath peajbHble CUTyallud Ha
SI3BIKE reOMETPHH, HCCJIEIOBATh




MIOCTPOEHHBIE MOJENHN C HCIIOJIL30BAHUEM
TFeOMETPUUECKUX TTOHATHH.

OOBSICHATH, Kakoe TEIO  Ha3bIBAIOT
KPYTOBBIM ~ KOHYCOM,  Has3blBaTb €0
JJIEMEHTHI.

HN3yuarb, OO0BSICHATBH, Kak IOJY4YHUTh
KOHyC IMyTEM BpAICHHSA MPSMOYTOIBHOTO
TPEeyroJIbHUKA.

HN300paxkaTs KOHYC M €ro Ce4eHHUs
IUIOCKOCTBIO, IMPOXOJSMIEH dYepe3 och, U
IUIOCKOCTBIO, HEPHEHIUKYISIPHOM K OCH.
M3yuyars, pacno3HaBaTh  pa3BEPTKY

KOHyca.

BuiBoauTh, HCMOAB30BATH HOPMYJIBI IS
BBIYMCIICHUS TUTOIIAIH OOKOBOM
[IOBEPXHOCTU KOHYCA.

Haxoauth II0Iaau CCUCHMI,

MPOXOISIINX Yepe3 BEPIINHY KOHYycCa WIN
MEePIECHANKYISPHBIX €TO OCH.

OO0BsACHATBH, KaKoe TeJI0 Ha3bIBAeTC
YCEe4EHHBIM KOHYCOM.

H3yuarb, 00BACHATH, KaK €ro MOJy4YHUTh

nyTEM BpallleHus IPSIMOYTOJIbHOU
Tpanenuu.

BoiBoauTh, NpUMeHATH QopMyITy Ul
BBIYHCIICHUS iouanu 00KoBOI1
MOBEPXHOCTU YCEeu€HHOT O KOHYca.
AKTyaJu3upoBaTh (GakTel W METOJBI
IIJIAaHUMETPUH, pEJeBaHTHBIE TeMe,

MIPOBOAUTH aHAJIOTUH.

Pemarp CTCPCOMETPUICCKUC 3aJa4u,
CBs3aHHBIC C TCJIaMHU BpallicHus,
MOCTPOCHUEM CCUCHHUH Tel BpamiceHus, ¢
KOM6I/IHaL[I/IiIMI/I TEI BpalicHUs u

MHOTOI'PaHHHUKOB Ha HaXOXXICHUE
T€OMETPHUYECKHUX BEITHIHH.

Hcnoas3oBaTh pu penIeHn:
CTepEOMETPUIECKUX 3a1a4

IUTAHUMETPHYeCKue (HaKTBI W METOJBI
3a/la4i Ha BBIYMCIEHUE U J10KA3aTEIbCTBO.
MopenupoBath peajbHble CUTyallud Ha
SI3BIKE FE€OMETPUH, HCCIIeI0BaTh
[IOCTPOEHHBIE MOJENU C HCIOJIb30BAHUEM
TCOMETPUUCCKUX MOHSTHH.
AxTyanm3upoBatb (aKTBI W  METOJBI
[JIaHUMETPUH, peJeBaHTHbIE TeMe,
IIPOBOANTE aHAJIOTUH.

BeiBoauTh, HCHOAB30BATH  (HOPMYIIBI
00BEMOB: TIPHU3MBI, IWINHAPA, THPAMHUIHI,
KOHYCa; yce4EHHOM TIMPaMUIbI 51
YCEUEHHOTO KOHYCA.

Pewats  crepeoMerpuueckue - 3ajayd,
CBSI3aHHBIC C BBIYHCIIEHHEM OOBLEMOB.
@®opMyIUPOBATH ONpEACIEHUE IL1apOBOIro
CErMEeHTa, 11apOBOro.

24




IIpumensite  QopMynbl AN HAXOXIE
00BEMOB  IIAPOBOIO  CErMEHTa, IIApOB
CeKTopa CJos, IIapoBOro cexkropa. Perml
CTEPEOMETPUYUECKHE 3aJayM, CBSI3aHHBIC
o0péMOM mapa W  IUIOmAABI0  cdel
MoaennpoBaTh peajibHbIe CHUTYallMH Ha 531
T€OMETPHUH, HCCIIEI0BATh NOCTPOSHHBIE MO
C HUCIONB30BAaHHEM T'EOMETPHYCCKHX IIOHSAT
AKTyaau3upoBaTtb  (GakThl U MeET
IUIAHUMETPHH, PEJIEBAaHTHBIE TEME, MPOBO/Y
AQHAJIOTHU.

Pemate  crepeoMeTpuuecKHe  3ajJayd,
CBSI3aHHBIE C COOTHOIIEHHEM OOBEMOB M

MIOBEPXHOCTEH MOJO0OHBIX Ten B
IIPOCTPAHCTBE.

MopeaupoBaTh peanbHble CUTyallMd Ha
S3BIKE T€OMETPHH, HCCIEeN0BaTh

IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHM.

Pa3nea 13. CucteMbl ypaBHEHHIHA. 18
Tema 13.1. CucreMsl CojneprkaHue JICKIUU
YPaBHEHHM. 1. Cuctemsbl TMHEHHBIX, PAIIMOHAJIBHBIX, HPPAIMOHATIBHBIX ypPaBHEHHIL. 2 OnepupoBaTh NOHATHSIMH:  CHCTEMa
2. CHCTEeMbI M COBOKYITHOCTH MOKA3aTEIbHbIX, JIOTApU(DMUUICCKUX YPABHCHHIA. 2 JIMHEWHBIX YpaBHEHMH U €€ peluieHue.
3. CucTeMbl M COBOKYITHOCTH TTOKa3aTEeJIbHbIX, JOTapu(MHUIECKUX HEPABEHCTB. 2 Hcnonb3oBarn CHCTEMY  JIMHEHHBIX
3. Mcnonp3oBanue rpadukoB HYHKITUH JIUIS peIICHHS YPAaBHECHUA U CUCTEM. 2 YPaBHEHUM ISl PEIIEHUsS IMPAaKTHYECKHMX
IIpakTudeckue 3aHATUSL 3a1a4. .
1. PeriieHue cUCTEM JIMHEHHBIX YPABHEHHUIA. 2 | Haxoauts pelieHus MPOCTCHINNX CHCTCM
2. PellieHue CUCTEM TIOKA3aTENbHBIX, JOrapu(MHUIECKUX YPABHEHHUH. 2|4 COBOKYIHOCTEN palnoHa/LHBIX
3. Pemenne cucteM MOKa3aTENbHBIX, TOTapH(PMHUIECKIX HEPABEHCTB. 2 | YPaBHCHHH 1 HCPABCHCTB. .
Hcnoan3zoBats Tpaduku QyHKOWA 11
4. PemieHne NpuKIIaAHBIX 337124 C TIOMOIIBIO CHCTEMBI IMHEHHBIX ypaBHEHHH. 2 | POMUICHIA yPABHCHIH.
[IpuMeHeHNe ypaBHEHUI, CHCTEM M HEPABEHCTB K PEIICHUIO MaTeMAaTHUECKUX 3a7a4 Moneauposats, peaNbHEIC CHTYAIMH Ha
W 3a]1a4y U3 Pa3IMYHbIX 001acTel HayKH U peanbHON KU3HU A3BIKE anrebpbl, COCTABIATL BBIDAKCHIS,
YpaBHEHHsI, HEPaBEHCTBA M CHCTEMBI IO
YCIIOBHIO 3a/1a4H, HCCIICIOBATh
MIOCTPOEHHBIE MOJIEJIM C HCIIOJIb30BAaHHEM
arnmapara ajreopsl
Kontpoabnas padora Nel2 2
Pasnea 14. DineMeHTHl KOMOMHATOPMKH, TEOPUH BEPOSITHOCT e, MAaTeMAaTHY€CKOI CTATUCTHKU. 14
Tema 14.1. DnemeHTHI ConeprxaHue JEKIUU
KOMOWHATOPUKH. 1.OcHOBHBIE OHATHS KOMOMHATOpUKH. KOoMOMHATOpHOE IPAaBUIIO YMHOKEHUS. 2 Hcnonb3oBarh MpaBwio YMHOXEHMS AJIs

[TepecranoBky, pazmenieHus, coueranus u Gpakropuai. TpeyronpHuk [lackans.
Popmyna 6uHOMa HproToHa.

IIpakTraeckue 3aHsATHS

NepeurcIeHus] COOBITHH B  CllydaiiHOM
OIIBITC.
IHoab30BaThCs dopmynoit u




1. Ilpocreiimue 3a1a9n Ha TOACYET YHCIa Pa3MEIISHNM, MIEPECTAHOBOK, COUSTAaHMM.

Tema 14.2. DieMeHTHI TEOpUU
BEPOSATHOCTEH.

ConepkaHue JICKIUU

1. CobpiTHE, KOMOMHAIIHS COOBITHI, BEPOSITHOCTH COOBITHS, CITIOKEHNE U YMHOKEHHE
BEPOSTHOCTEH.

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. YcnoBHas BEpOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEN. JlepeBo ciyyaiiHOro
skcnepuMeHTa. DopMyna moaHoM BeposTHOCTH. He3aBuCHMBIE COOBITHS.

2. Oneparmu HaJl COOBITHSIMHU: TIEpECCUeHHEe, 00bCIMHEHUE COOBITHIA,
MIPOTHBOMOJIOXKHBIE COOBITHs. [lnarpammer Ditnepa. DopmMyiia CIOKESHUS
BEPOSITHOCTEH

Tema 14.3. DaeMeHTEI
MaTEMaTHYECKONH CTATUCTHUKH.

Conep)kaHue JICKITUU

1. [IpencraBieHre NaHHBIX C IIOMOIIBIO TaOIUIl U nuarpamm. CpeaHee
apupMeTHIecKoe, MeAnaHa, HanboJbpIIee M HaUMEHBIIIee 3HAYCHU, Pa3Max,
JIMCIICPCHS, CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA00OPOB.

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. Jucnepcus ¥ cTaHJAapTHOE OTKIOHEHUE. Jlucnepcuy reOMeTpUIecKoro 1
OMHOMMAJIBHOTO PACIIPEICIICHHUSL.

TpeyromsHuKoM [ackans ams onpeneneHus
qycaa COYeTaHUM.

BobigensaTh Ha mnpuMepax —Ciy4aiiHbIe
COOBITHSI B OMTMCAHHOM CITy9aifHOM OIIBITE.
@opMyJIHPOBATh YCIOBUS IPOBEICHMS
CIy4ailHOTO OMbITa.

Haxoauth BeposTHOCTH  COOBITHH B
OMBITaX C PaBHOBO3MOXHBIMH HCXOIAMHU.
MopenupoBarhb OIBITHI c
PaBHOBO3MOKHBIMH 3JIeMEHTAPHBIMH.
UCXOJaMHU B XOJ€ NMPAKTUUECKOH paboTHI.
Hcnoan3oBaTh nuarpamMMmbel  Jifnepa u
CIIOBECHOE  ONHWCaHWE  COOBITHH s
(bopMyITHPOBKH u H300pasKeHUs
00BeNMHEHNS W TIEPECEUCHHS COOBITHI.
Pemiatp 3amaum C  HCIONB30BaHHUEM
(OpMyJIBI CII0KEHHS BEPOSTHOCTEH.
Pematp  3amaun  HAa  HaXOXICHHE
BEPOSATHOCTEH COOBITHH, B TOM YHCIIC
YCIIOBHBIX C ITOMOIIBIO JIepeBa CiIydaifHOro
OTIBITA.

OmnpeneassTs HE3aBUCUMOCTh COOBITHIA IO
dopMyne ¥ O OpraHU3alUH CIy4aidHOTO
ombiTa. M3Biekate wHpOpMamuio U3
TaOMUI W  JOWarpaMM, HCIIONB30BATh
Ta6HI/IHLI nu JAuarpaMMbl JJIsL
MPEICTaBICHAS CTAaTUCTUYCCKUX IaHHBIX.
Haxoaunthb omucarenbHbIC XapaKTePUCTHKA
JAHHBIX.

BeiiBHraTh, KPUTHKOBATH THIIOTE3Hl O
XapakTepe CIyYalHOW W3MEHYMBOCTH U
onpenensmux e€¢ hakropax.

BbigensitTb Ha npumepax — ciaydyalHble
COOBITHS B OMTUCAHHOM CITy9aifHOM OITBITE.
@opMyIUPOBATH YCIOBHUSA IPOBEACHUS

ciy4aiiHoro OITBITA. Haxonuts
BEPOSATHOCTH COOBITHI B  OIBITaX C
PaBHOBO3MOKHBIMH HCXOdaMH.
MopeaupoBarts OIIBITEI C
PaBHOBO3MOKHBIMH JJIeMEHTapHBIMH.
HCXOJaMH B XOJIe MPAKTUYECKOW pabOTHI.
OcBanBarthb TIOHATHSA: JTUCTICPCHS,

CTaHJapTHOC OTKJIOHCHHE CHy‘iaﬁHOﬁ
BCJIIMYWHEI.

Haxoautnb JIACIIEPCUIO o
pacnpeeseHuto.

Haxoauth 10 W3BECTHBIM (HopMyiaMm
JUCTIEPCHIO reOMETPUYECKOI0 u

OMHOMHAJIBHOTO pacIpeIeIICHUs.
3HAKOMUTBLCSI C BBIOOPOYHBIM METOJOM
HCCIIEIOBAaHUSI  COBOKYNHOCTH  JAaHHBIX.
H3yuaTs B XOHe MpPaKTHYECKOW pabOTHI ¢
WCTIOJIb30BAaHUEM  DJIGKTPOHHBIX  TaOJIHII
[IpUMEHEHUE BBEIOOPOYHOTO METOJ1a
HCCJICTOBAHUU.
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4 YCJOBUA PEAJIM3ALUU YYEBHOI'O IIPEAMETA MATEMATHUKA

4.1 TpeboBaHusi K MATEPUATbHO-TEXHUYECKOMY 00ecneuYeHHIo
Peanuzanus yuebHoro mnpeamera MartemaTtnka TpeOyeT Hanudus y4eOHOTO KaOwHeTa
MaremaTuku.

OOGopynoBanue yueOHOro kabuHeTa: pabodyee MECTO MpernoaaBaTes (CTo, CTyI); paboune
MecTa 00yJaroImuxcs (CTOJbI, CTYNbs); KOMIUIEKT Tabnuil: "Anrebpa n Hauaia aHajausa.
[TpousBoaHas u nepBoodpazHasn'; «OyHkIuu U rpadukn»; «PopMysbl COKPAIIEHHOTO
yMHOXEHU; «CTepeomerpusi», «MeTo KOOpAUHAT B TPOCTPAHCTBE; « OCHOBHEIC
TPUTOHOMETPHUECKHE TOXKIECTBA U (HOPMYIIbD»; MaKEThl MHOTOTPAHHUKOB U TEJI BpallleHUs U3
MeTalljia ¥ KapTOHA, HA0OP YEPTEKHBIN JUIS KIIACCHOU JTOCKH.

Texuuveckue cpencrsa odoyuenus: MynsTumeana-npoextop Infocus IN114 x Full 3D;
sKpaH HacTeHHbIii Lumien Eco Picture Mftte White; mepconanbHBIN KOMITBIOTED C
ycranoBieHHbIM [10, noakimodennsiii k cetu Mutepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. Ilepeyennb HOPMATHBHBIX  NPABOBBIX JOKYMEHTOB, OCHOBHOM ) |
JAOMOJIHUTEJILHOI y4eOHOil JuTepaTypbl, He00OX0AUMOM /1JIs1 OCBOEHUS Y4eOHOI0 MmpeaMera
MareMaTuka.

a) Hopmamueno-npasoevie akmol:

1.ITpuxa3z Muno6puayku Poccuu ot 17.05.2012r. Ne 413 «O06 yTBepxaeHUH
denepaibHOTO0 TOCYIApCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa CpEaHEro oO0IIero
oOpa3zoBanus» (B pel. npuka3zoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);
2.ITpukaz Ne371 MwunobOpnayku Poccum ot 18.05.2023r. «O06 yrBepkaeHuu ¢eaepaibHON
00pa3oBaTeNIbHOW IPOTPAMMBI CPETHETO MPOPECCHOHATLHOTO 00Pa30BaHUSIY.
3.ITpuka3z Munnpocsemnieaust Poccun ot 23.07.2025 N 551 "OO6 yrBepxkaeHuu QeneparbHOTO
MEepeyHsl AJNEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIICHHBIX K HUCHOJIb30BAaHUIO IPHU
peaM3ail  MMCIOIIUX TOCYJApCTBCHHYIO aKKPEIUTAIMI0 00pa30oBaTelbHBIX MPOTPaAaMM
HAYaJIBLHOTO 00IIIEro, OCHOBHOTO 00IIEro, CpeHero odero oopazoBanus"
4. Tlpuka3z Munnpocsenienusi Poccun ot 26.06.2025 N 495 "O6 yrBepxacHuu ¢deaeparbHOro
nepeyHsT y4yeOHMKOB, JOMYIIEHHBIX K HCIONB30BAHUIO TMPH  pealu3aliil  HUMEIOIINX
TOCY/IapCTBEHHYI0  aKKPEAWUTAIMI0  00pa30oBaTEeNbHBIX MPOrpaMM  HAYaIBHOTO  OOIIEro,
OCHOBHOTO O0O0IIlero, CpeaHero oOIero oOpa3oBaHUS OPTaHHU3AIUSMHU, OCYIIECTBISIOMIUMU
00pa3oBaTeNbHYI0 JCATENbHOCTh, M YCTAHOBICHHHM TPEACTHHOTO CpPOKAa HCIIOIB30BAHUS
UCKITIOYCHHBIX YU€OHUKOB U pa3pabOTaHHBIX B KOMILUIEKTE C HUIMH Y4€OHBIX TTOCOOMIA".

0) Ocnosnas numepamypa.

1. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaiIn3a, reoMeTpus. Anredpa u
Hauvaja Maremaruyeckoro asammsa: 10-11 kmaccel: 0a30BbI M yriayOJEHHBIH YpOBHH :
yueOnuk / 1. A. Amumos, 10. M. Konssrun, M. B. Tkauésa [u np.]. — 12-¢ u31. — Mocksa :
[Tpocsemenue, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 37€KTpOHHBIN //
DneKTpOHHBIN pecypc nudposoii odpazoBatenbHoil cpeasl CIIO PROFo6pa3zoBanue : [caift].
— URL: https://profspo.ru/books/149004

2. MaremaTrka: anreOpa W Hadajla MaTeMaTHYECKOTO aHajm3a, reoMeTpus. ['eomerpws:
10-11 xnaccel: Ga3oBbIf M yrimyOnéHHelid ypoBHM : yuebHuk / JI. C. Aranacsn, B. O.
byry3os, C. b. Kagomuies [u ap.]. — 12-e m3n. — Mockasa : [Ipocsemenue, 2024. — 288 c.
— ISBN 978-5-09-116447-3. — TekcT : 2IeKTpOHHBIN // DIEKTPOHHBIN pecypc HUPpPOBOi
obpaszoBarenbHori  cpeapl CIIO  PROFoOpazoBanme [catiT]. @ —  URL:
https://profspo.ru/books/149002



https://profspo.ru/books/149004
https://profspo.ru/books/149002

4.2. Ilepeyenb mporpaMMHOro odecrneveHusi, npogecCHOHAIbHBIX 023 TaHHBIX,
HHGpOPMAIMOHHBIX CIPABOYHBIX CHCTEM pecypcoB UHG(OpPMALNOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «HMHTepHeT», HEOOXOAUMBIX [JISI OCBOEHHMSI y4eOHOIro
npeamera MaremaTtuka

JIuuensuonHoe nporpammHoe odecriedenue: Microsoft Office Word 2013/2007 Microsoft
Office Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNHTepHeT- pecypcebl:
1.Ilepeuens nudppoBHIX (ITEKTPOHHBIX) OHOIHOTEK:

-bubnmnoreka DP PROFo6pa3zosanue https://profspo.ru/
-DneKTpOHHO-00pa3oBaTeabHas cucreMa FOpaiit https://urait.ru/

- DnexrTponnas 6ubmmorexka BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HanmonanbHas anekTpoHHas oubauoreka https://rusneb.ru/
2.Koncynperantllntoc https://www.consultant.ru/

3.0¢punmnansusiii caiitt OO0 «udoypox» https://infourok.ru/

4. Caiit OTKpBITHIH KoJUTe K. MaTemaruka http://www.mathematics.ru

5._http://www.iprbookshop.ru/ DnexTpoHHO-OMOIHOTEUHAS CHCTEMA.

(MaremMaTHKa B IOMOILb CTY/ICHTY H IIKOJIbHUKY — TecThl ONline)

4.4, OcoOeHHocTy  peasu3anuu  y4yeOHoro mnpeamera MaremaTuka AJs
00yJaIMXCs U3 YHCJIA HHBAJIUAOB U JINI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpu oOydeHHMHM JHUI] ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS, MPEIyCMaTPUBACTCS
WHIAUBUAYAIIbHBIN rpaguKk oOydeHusl.

WHBanuap! ¥ JIMIa ¢ OTPAHHYECHHBIMHA BO3MOXXHOCTSIMU 3JI0POBbS 00CCIICUCHBI TTEYaTHBIMHU
U DJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B (hopMax, alaliTUPOBAHHBIX K OTPaHUYEHUSIM
WX 3JI0POBBSL.

Jlns ocymiecTBIEHHUS MPOLEAYpP TEKYIIET0 KOHTPOJIS YCIEBAeMOCTH M MPOMEXYTOUHOMN
aTTecTaiui OOyJaIONIUXCs, CO3MAfOTCS (DOHABI OIEHOYHBIX CPEICTB, ATANTHPOBAHHBIC IS
WHBAJIHUIOB U JIUI C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI M TIO3BOJISIONIUE OLIEHUTH
JOCTIIKEHUE MU 3aIJITAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTEbHON IMPOrpaMMe pe3yJIbTaTOB
o0ydeHus U ypoBeHb C(POPMUPOBAHHOCTH BCEX KOMITETEHIINH, 3agBICHHBIX B 00pa30BaTeIbHON
nporpamme.
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5 KOHTPOJIb M OIEHKA JOCTWXEHHMH PE3YJbTATOB
OCBOEHMSA YYEBHOI'O IIPEJIMETA MATEMATHUKA

OrueHka pe3yabTaToB

Pe3ynbTaThl 00yueHNs
Y i (bopMBI 1 METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI:

1) rpaxk1aHCKOTrO BOCIIUTAHUS: C(HOPMUPOBAHHOCTH
IpaXXIaHCKOW MO3UIIMU 00YYaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUNMCKOI0 00IIECTBa, OCO3HAHKE
CBOMX KOHCTUTYIIMOHHBIX [IPaB U 00513aHHOCTEH, YBaXKEHHE
3aKOHA Y MPABOIOPSAKA; IPUHATUE TPATULIMOHHBIX
HAI[MOHAJIbHBIX, 00IIEYEeNIOBEUECKUX I'YMaHUCTUYECKUX U
JEMOKPaTUYECKUX

LIEHHOCTE!N; TOTOBHOCTb IIPOTUBOCTOATH UICOJIOTUH
HKCTpEMH3Ma, HAIIHOHATN3MA, KCEHOPOOHH,
JACKPUMHHAIMH 110 COUUATIBHBIM, PEITUTUO3HBIM, PACOBBIM,
HallMOHAJIBHBIM ITPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIbHOCTh B HHTEpECaX
Ipa)KAaHCKOTO OOIIECTBA, Y1aCTBOBATh B CAMOYIPABICHUN
B 00111€00pa30BaTeIbHON OpraHU3aul U JETCKO-
FOHOLIECKUX OpraHu3alusaX; yMEHHE B3aUMOJECHCTBOBATD C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKUMSIMU ¥ HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM JIESITEIbHOCTH;

2) naTpUOTHUYECKOI0 BOCIIUTAHUSA: OCO3HAHHE
c(hOpMUPOBAHHOCTh POCCHICKOM IpaK TaHCKOU
UJCHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY Hapo#y,
YyBCTBA OTBETCTBEHHOCTH Iepel PoauHoM, roproctu 3a
CBOM KpaM, CBOXO PoauHy, CBOM SA3BIK U KYJIBTYPY, IPOLILIIOE
Y HACTOsIIlee MHOTOHAIIMOHAIBHOTO Hapoaa Poccnn;
LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACJIEIHNIO,

MaMsATHUKaM, TPaJULIHsIM HapoaoB Poccrn, TOCTHKEHUSIM
Poccnn B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYLIE;
uzeitHast yOe)KIeHHOCTh, TOTOBHOCTbH K CITY>K€HHUIO U 3alUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYL0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHUE
JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO
MOBE/ICHNUS; CIIOCOOHOCTh OLIEHUBATh CUTYAIUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAa B MOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;
OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJTUTENSAM U (HITH)

APYyrum 4JjicHaM CEMbU, CO3JaHUTI0 CEMbU Ha OCHOBC




OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TpaJAULIUAMU HapoaoB Poccuy;

4) 5CTETUYECKOT0 BOCIIUTAHUS: ICTETUUECKOE OTHOLLIEHUE K
MUpY, BKII0Yast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa U OOLIECTBEHHBIX OTHOILEHUI];
CHOCOOHOCTh BOCIPUHUMATD PA3JIMYHbIE BUIbI HCKYCCTBA,
TpaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIATh SMOLMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXIEHHOCTh B 3HAYMMOCTH JJIs1 JINYHOCTH U OOIIECTBA
OTEYECTBEHHOI'O U MUPOBOI'O UCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAJULMI U HAPOAHOIO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITh Ka4eCTBA
TBOPUYECKOH JINYHOCTH;

5) dbuzmveckoro BocnuTaHus: choOpMUPOBAHHOCTH
3JI0pPOBOTO U O€30I1aCHOr0 00pa3a >KU3HU, OTBETCTBEHHOIO
OTHOILEHHSI K CBOEMY 3/10pPOBbIO; IOTPEOHOCTD B
(U3UYECKOM COBEPILIEHCTBOBAHUH, 3aHITUSIX CIOPTUBHO-
037I0POBUTEJILHON JEATENbHOCTbIO; AKTUBHOE HEMPUSITHE
BPE/IHBIX MTPUBBIYEK U UHBIX (POPM NPUUMHEHHUS Bpea
duznueckomy u
IICUXUYECKOMY 3[I0POBBIO;

6) TPyZIOBOTO BOCIIUTAHUS: TOTOBHOCTh K TPY/y, OCO3HaHUE
LIEHHOCTHU MacTepCTBa, TPYJA0Ir001e; TOTOBHOCTD K
AKTUBHOH JI€ATEIbHOCTU TEXHOJIOTUYECKON U COLIMATIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TaKylO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodeccuoHanbHOM e TeIbHOCTH, YMEHHE COBEPILIATh
0CO3HaHHBII BBIOOD OyayIeit mpodeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbl; TOTOBHOCTb U
CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA
IPOTSKEHUH BCEU KU3HU;

7) 3KOJIOTUYECKOTO BOCIIUTAHUS: CPOPMUPOBAHHOCTD
HKOJIOTMYECKOH KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-3KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE
MPUPOJIHOM U COLIMATILHON CpeJibl, OCO3HAHME TTI00aTBLHOTO
XapakTepa 3KOJOrMYECKUX Mpo0ieM; IIaHuPpOBaHUE U
OCYIIECTBIICHUE JCHCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HaHUA LeIel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; AKTUBHOE HETIPUATHE
JIEHCTBUM, IPUHOCAIINX BpEJ OKPYXKAIOLIEH CPENE; YMEHHE
MIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTUYECKUE
ITOCJIE/ICTBHS IPEAIIPUHUMAEMBIX IEUCTBUM,
MPeOTBpallaTh UX; PACUIMPEHUE OIbITa JESTEIbHOCTH
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HKOJIOTMUYECKOM HANPaBIEHHOCTH;

8) LIEHHOCTH HayYHOT'O O3HAHUS: CPOPMHUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOILLIECTBEHHON MTPAKTHUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTYyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHUDE;
COBEpPILEHCTBOBAHUE A3bIKOBON U UUTATENBCKON KYJIbTYPBI
KaK CpeJICTBA B3aUMOICHCTBHSI MEXLy JIFOAbMU U TO3HAHMS
MUPa; OCO3HAHHE LIEHHOCTU HayYHOU JeSATEIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B
rpymme.

METAIIPEIMETHBIE PE3YJIbTATDI

B pesynpTaTe OCBOEHHS NHporpaMmbl IO MaTeéMaTHUKE Ha
YPOBHE OCHOBHOT'O 001Iero oOpa3zoBaHus y 00ydarolierocs

Oynyr cOpMUPOBAaHBI METaNpPEIMETHBIC PE3YJIbTATHI,
XapaKTepU3yroUecs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIIbHBIMU JIEHCTBUSIMH, YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMU JIEUCTBUSIMU M YHUBEPCAIbHBIMHU
peryJIsTUBHBIMH JIEHCTBUSIMHU. [To3naBarenbHbIC
YHHUBEpCaJIbHbIC yueOHbIE ICUCTBHUS.
I[MPEJMETHBIE PE3VYJIbTATHI

1) BJIAJICHUE MeToAaMu JI0Ka3aTelIbCTB,

QITOPUTMaMH  peIleHHs 3aJa4; yMeHue (GopMyIupoBaTh
OIIpe/ICIICHNS,
MMPOBOAUTH JOKA3aTCJIBbHBIC PACCYXKJACHUSA B XOJC PCHICHUA

AKCUOMBI W TCOPEMBbI, INPUMCHATHL HX,

3aa4; YMCHHC OICPUPOBATH IOHATUAMU: ONPCACICHUC,

aKkCHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, TMPHU3HAK,

A0Ka34aTeJIbCTBO, PABHOCHUJIBHBIC (I)OpMy.]'II/IpOBKI/I; YMCHHC

dbopmynupoBath oOpaTHOe u MIPOTUBOMNOJI0KHOE
YTBEpXKACHHE, MPUBOAUTH MPUMEPhl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh ~ METOJ  MAaTe€MaTU4YeCKOW  HMHIYKLHH;

IPOBOAMTH JIOKA3aTEJIbHBIE PACCYKICHHSI TpPU PELICHUU
3ajad,
pacCyXIeHHI;

2) yMeHHME OIepUpoBaTh IOHATHSIMHU:

OLICHUBAThb JIOTUYCCKYIO MMpaBHUIIbLHOCTDb
CTCIICHDb

qycia, CTENEHb C  LEIbIM
HaTypalbHOI CTEIIEHb  C
nokasaresieM, CTeTeHb C JIeHCTBUTEIbHBIM (BEILIECTBEHHBIM)
nokaszareseM, Jorapupm dgucia; BBITOJIHATh

BBIYHCIICHHE 3HAUCHUN U HpCO6paBOBaHI/ISI BBIpa)KCHI/Iﬁ (¢10)

MIOKa3aTelneM, KOPEHb
CTETIECHH, palMoHaIbHBIM
YMEHHE

CTeNeHsAMH | Jiorapudmamu, mpeodpa3zoBaHus IpOOHO-

paloOHalIbHBIX ~ BBIPAKEHUH; )  yMEHHE  CBOOOJHO

ONEepUpOBaTh MOHATUAMHU: Jorapudm

KOCHHYC U TAHI'CHC ITPOU3BOJIBHOI'O YK CJIA,

YyHclla, CHHYC,

3) yMEHHue OIEepUpPOBATH HOHSATHAMMU:

Habmronenue u OLICHKA
pe3yiabTaToB  paboThl  Ha
MPAKTUICCKUX S3aHATHUAX
poBepKa pe3ysIbTaToB
CaMOCTOSITEIIBHOU paboTHI;
OLIEHKa YPOBHS 3HaHU
CTYACHTOB Ha KOHTpPOJIBHO-
YYETHOM 3aHATUH,
KOHTpOJIbHasE ~ paboTta 1o
pazzaeny




parroHaIbHbIE, UppalnroHalbHbIC, noKa3aTeJbHbIE,
CTETIEHHBIE,  JIOTapu(PMHUUYECKHE, TPUTOHOMETPHUUECKUE
yYpaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

4) yMmeHue ONepupoBaTh MOHATHAMH: (DYHKIHS,
HenpepbiBHasE (QYHKIMS, TPOU3BOJHAs, NepBooOpa3Hasi,
OTIpe/IeNIeHHBI MHTErpaj; YMEHHE HAXOJIUTh MPOU3BOJIHBIC
JJeMEHTapHbIX  (QYHKIUH,  HMCIONb3ysd  CIPaBOYHBIC
MaTepuaibl; UCCIEA0BATh B MPOCTEHIINX CIydasiX (yHKIIUH
Ha MOHOTOHHOCTb, HAXOJWUTh HAaUOOJBIINE U HaUMEHbIINE
3HaYeHUs (YHKIMIA; CTPOUTH TpadUKd MHOTOWIECHOB C
UCIIOJIb30BAaHUEM allllapaTa MAaTEeMaTU4YEeCKOro aHallu3a;
OPUMEHATh TNPOU3BOAHYIO TP PEUICHWH 3a7ad  Ha
JBUKEHHE; pelaTh MPaKTUKO-OPUECHTHUPOBAHHbBIC 3a/1a4 Ha
HauOoJbIIMEe ¥ HAMMEHbIIUE 3HAUYCHUS, HAa HAXOXXICHHE
MyTH, CKOPOCTU M YCKOPEHHUS; YyMEHHE HCIOIb30BaTh
cBoiicTBa M rpaduku (GYHKIUI AJid pelIeHHus ypaBHEHH,
HEPaBeHCTB U 33/J]ad C [apaMmeTrpamu; H300pakaTh Ha
KOOPJIMHATHOU IJIOCKOCTH MHOECTBa peleHuit
yYpaBHEHHIA, HEPABEHCTB U HX CHCTEM;

5) yMeHHe OnepupoBaTh MOHATHAMH: PAllMOHATIBHAS
¢yHKUuMs, TOKa3arenbHas (YHKIWS, CTEreHHas (QyHKIHs,
norapudmuueckas byHKIHS, TPUTOHOMETPHYECKHE
byHKIIMKM, 00paTHbIe (YHKIMH, YMEHUE CTPOUTH TpaduKu
M3YYEHHBIX (YHKIUH, HUCHONB30BaTh Tpaduku MpU
U3y4EHHH MPOLIECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4
U3 JpYrux y4eOHBIX MPEJAMETOB W 3ajad U3 peaabHOM
KU3HHU;, BBIpaXaTh (QOPMYyJIaMH 3aBHCHMOCTH  MEXIY
BEJIINYMHAMU;

6) yMEHHE pelIaTh TeKCTOBBIE 3a/1a4i Pa3HBIX THUIIOB
(B TOM yHclie Ha MPOLEHTHI, 0JM U 4YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYT, HAJOTH, 3a/Ja4d M3
00J1aCTH yIpaBJIeHUs IHYHBIMH M CEMEHHBIME (DUHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M WX
CUCTEMBI IO YCJOBMIO 3aJlauM, MCCJIEI0BaTh IMOJYyYEHHOE
pelIeHne U OLeHNBATh MPaB/ONOI00HOCTh Pe3yJIbTaTOB;

7) yMeHHWE OIepHpOBAaTh TOHATHSAMH: CpeaHee
apudmernyeckoe, MeauaHa, HauOOJbLIE M HaWMEHbLIee
3HAa4YeHHs, pa3Max, AMCIEPCHUsi, CTaHJApTHOE OTKIOHEHHE
YUCIOBOr0 Habopa; yMEHUE U3BIEKaTh, MHTEPIPETUPOBATD
uHpOpMalLMIO,  TPEACTAaBICHHYIO B  Tabimumax, Ha
quarpammax, rpadukax, OTpakarollyr CBOWCTBA pealbHBIX
NpPOIIECCOB U SBJICHUHN; NPEACTaBIATh HHPOPMALUIO C
NOMOIBI0  TaONMHMIl ®  JAWarpamm; HCCIIEIOBATh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIEC C TNPUMEHEHHUEM
rpad)MIecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;
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8) yMmeHMe omepupoBaTb IOHATUSAMU: CIydalHBIN
ONBIT W CIy4ailHOE COOBITHE, BEPOSITHOCTH CIy4ailHOTO
coObITHS; yYMEHHE BBIUUCIIATH BEPOSITHOCTh c
UCTOJB30BAaHUEM  TpapUUecKuX METO/AOB; IMPHUMEHSTh
GopMynbl  CIOXKEHHS M  YMHOXXEHHUS  BEpOATHOCTEH,
KOMOUHATOpHbIE (akThl U (GOpMYJIBl IIPU pELICHUHU 3a/ad;
OLIEHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHIl; 3HAKOMCTBO
CO CJIy4aifHbIMHU BEJIMYMHAMU; YMEHHE IPUBOAUTH IIPUMEPHI
IPOSIBJICHUS 3aKOHa OOJBIIMX YHCEN B HPUPOAHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

9) ymeHue onepupoBarh MOHATUAMU: TOUKA, IIpsIMas,
IUIOCKOCTB, MPOCTPAHCTBO, JIBYrpaHHbIN YT OJI,
CKpELMBAIOIINECs npsIMbIe, napaieNbHOCTh u
HEPIEHIUKYIAPHOCTD MPSAMBIX M IUIOCKOCTEH, yrojl Mex1y
HOPSMBIMHU, YTOJI MEX]y MPSIMOH U IJIIOCKOCTBIO, YIOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosHUE MEXIY HOpPSAMBIMHM, DPACCTOSHUE  MEXIY
IUIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh IPU PEIICHUU 3a]ad
U3Y4YEHHbIE (AaKThl W TEOPEMbl IUIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

10) yYMEHHE OIIepUpPOBATH MOHSTHUSIMU:
MHOI'OI'paHHMK, CE4€HUE MHOTOTPaHHUKA, KYO,
napajjieNenunes, OpusMa, —nupamuaa,  Qurypa  H
IOBEPXHOCTh BpallleHHs, LMIMHIpP, KOHYyC, map, cdepa,
ceueHUst (QUrypsl BpallleHHs, IUIOCKOCTh, Kacarouascs
chepbl, UWIMHIpa, KOHYCa, IUIOIIAJb IOBEPXHOCTH
NUPaMU/JIbI, TPU3MBI, KOHYCA, LWIMHJpA, TUIOMIAb Cepsl,
o0beM  Ky0a,  MpPSAMOYrojJbHOTO  MapajJieNenumena,
NUPaMUJIbI, TPU3MBI, HWIMHApPA, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOI'PAaHHUKH M TIOBEPXHOCTH BPAILCHUS, UX
CEYEHHUs OT PYKH, C IOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB H
AIIEKTPOHHBIX CPENCTB; YMEHHUE PACIIO3HABATH CUMMETPUIO
B IPOCTPAHCTBE; YMEHHWE paclO3HaBaTh IPAaBUIbHBIE
MHOTOTPaHHUKH;  yYMEHHME  CBOOOJHO  OINEpUpOBATH
MNOHATUSIMM:  JBHXKEHHE,  NapajuleJbHBIA  MNEpEeHocC,
CUMMETpHUS Ha IUIOCKOCTH M B IMPOCTPAHCTBE, IMOBOPOT,
npeoOpa3oBaHue TOA00US, MOAOOHBIE (QUTYPBI, yMEHHE
pacrio3HaBaTh paBHbIE U MOJO0HBIE (PUTYPHI, B TOM YHUCIIE B
IIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE HCIIONIb30BaTh
TEOMETPUUYECKUE OTHOILIEHUS, HaXOAUTh TE€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YroJl, IJIONaab, 00bEeM) NMPH pEIICHUH
3aJa4 M3 JAPYrUX YYeOHBIX INPEIMETOB M U3 peabHOU
KH3HU;

11) ymenue onepupoBaTh MOHSATHSAMH: JIBUKEHUE B
IIPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B IPOCTPAHCTBE;




WCIIOJIb30BaTh OTHOLIEHUE IUIOMIAZEH NOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (DUTYp TP PEIICHUH 33/1a4;

12) ymMeHMEe BBIUUCIATH T€OMETPUUECKHE BEIMUUHBI
(MHA, yroj, IMJoOHIagb, 0OBEM, IUIOMIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOIBL;

13) YMEHHE OINepUpPOBATH MIOHSTUSIMU::
NPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, KOOPAMHATBHI TOYKH,
BEKTOp, KOOPJAMHATBI BEKTOPA, CKAISIPHOE MPOU3BEACHHUE,
yroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPa Ha YHCJIO; HAXOIUTh C IIOMOIIBIO H3YYEHHBIX
dopMynT KOOpIAMHATHI CEpPEOUHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMSI TOUKaMU;

14) ymeHue BBIOMpATh TOIXOMAIIUNA HW3YYCHHBIN
METOJ JUTSt perieHus 3a/1a4u, pacro3HaBaTh
MaTemMatuyeckue ¢akThl U MaTeMaTH4YeCKHe MOJETH B
IOPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
YMEHUE MNPUBOJUTH IMPUMEPHl MATEMaTUYECKUX OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMATHYECKOW HAYKH;

15) ymeHue onepupoBaTh MOHATUSMU: MHOXECTBO,
IIOJIMHOXKECTBO, OIEpallMi HaJl MHOXKECTBaMHU; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar Juist
ONMUCAHUsl PEaIbHBIX MPOLECCOB U SIBJICHUM NPU PEIICHUU
3a[a4, B TOM YHCIIe U3 APYTUX Y4eOHBIX MPEIMETOB;

16) ymeHue onepupoBaTh MOHATUAMU:
HaTypaJIbHOE YHCIIO, LIEJIO€ YHUCIIO, OCTATOK 110 MOJYJIIO,
palMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YUCII0, MHOXKECTBA
HaTypaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCEJl; YMEHUE HUCIIONb30BaTh IPU3HAKU JACIIUMOCTH,
HAaUMEHBIINNA OOLINI 1eNUTeNh U HauMEHblIIee 001ee
KpaTHoOe, airopuT™ EBKNKIa Ipu pelIeHnH 3a4a4;
3HAKOMCTBO C PAa3JIM4YHBIMU ITO3UIIHOHHBIMU CUCTEMAMHU
CYHCIICHUS;

17) ymeHue onepupoBaTh MOHATHIMH: TOX/IECTBO,

TOKAECTBEHHOE Npeo0pa3oBaHKe, YPABHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUH U HEPABEHCTB, PABHOCUIIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIMOHAJIBHBIE,
UpPpALMOHAIIBLHEIE, [I0KA3aTEIbHBIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB;
penarh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM;
IIPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pElIeHUsT MaTEMaTUYECKUX 33/1a4 U 3a71a4 U3 PA3IHMYHBIX
o0acTeil HayKH U pealbHOM KHU3HH;

18) ymeHue cBOOOAHO ONEpUPOBATH MOHATUAMMU:
MOCJIEeI0BATENbHOCTD, apupMeTHYECKast TPOrpeccus,
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reoMeTpHUecKas mporpeccus, 06CKOHEYHO yObIBAIOIIIAS
reoMeTpHYEeCcKas IPOrPecCHs; YMEHHE 3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO

PEKYPPEHTHBIX (OPMYII.




PazpaboTunku:

®I'BOY BO «BI'TY» CIIK HpENoJaBaTelh EPBOH KB. KaT. /’%/’ Tpumuna A.C.
TRy

PyxoBoauTens 06pazoBaTeboil nporpaMmsl = /
A
OI'BOY BO «BI'TY» K.T.H.,IONEHT Y Cadonos K.C.

S

xenepT

KT, Jﬁjl/ﬂzf (’%’ ﬂea/aoé’ 8.3

M.IL
OpraHu3aiAl
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padoueii mporpammbl yueOHoro npeamera MaremaTuka

JIMCT AKTYAJIM3ALIUU

/o

Haumenosanue
snementa OII,
pasnena, myHKTa

[IyHKT B mpeapiayiei
penaKkuuu

IIyHKT ¢ BHECEHHBIMHU
WU3MEHEHUSAMU

PexBU3UTHI
3acegaHus,
YTBEPAUBIIETO
BHECCHHE
N3MEHECHHH




