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HeJII/I H 3aJa4Y1 0CBOCHUA NUCHHUITIJIMHBbI

1. O6aacTh NPUMEHEHHs TPOTrPaMMBbI

Pabouas nmporpamma yueOHOW JUCHMILIUHBI «MartemMaTuka» SBJISETCS YacThIO
MPOrpaMMbl MOATOTOBKU CHEIHATMCTOB CPEJAHEro 3BeHa M pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero oOuiero oOpa3oBaHUs, MPEIBABISEMBIX K CTPYKTYpE,
COJIEP’)KaHUIO U pe3ysibTaTaM OCBOCHMS y4eOHOW AMCUMIUIUHBI U B COOTBETCTBHH C
PekoMenganusiMi 1O OpraHu3allvy TOJNYYEHUS CpeAHEero olmiero oOpa3oBaHHs B
mpejensax OCBOEHHUS 00pa3oBaTENbHBIX MPOrpaMM CpPEJHEro MnpogecCHOHaATBHOIO
oOpazoBanusi Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHHMs C y4eTOM TpeOOBaHMIA
(benepanbHBIX TOCYIApCTBEHHBIX O00pa30BaTEIbHBIX CTAHAAPTOB U  MOJIy4aeMon
npodeccun WM CHelUaIbHOCTU CPETHETr0 MPOPecCHOHAIBHOr0 00pa3oBaHus (IMCbMO
JlemapTamMeHTa TOCyIapCTBEHHOW MOJUTHKU B cepe MOATOTOBKH pabouux KaJpoB U
JIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259), a Taxxke denepaabHOTO
rOCy/IapCTBEHHOI'O0 00pa30BaTENbHOIO CTaHAapTa IO CHEIHAIbHOCTH CPEIHEro
npodeccuonanbHoro obpaszoBanust 40.02.01 IlpaBo u opraHu3amus COIUATBHOTO
obecrnieueHusl.

2. MecTo y4eOHOIi TUCIUILIHHBI B CTPYKTYpPe 00pa3oBaTeIbLHOI MPOrpaMMbl

Jucrummmaa OVYJ[.04 Maremarnka  OTHOCHTCS K 00s3aTE€IbHOM  4acTH
0011e00pa30BaTeIbLHOTO UKIIA U U3y4YaeTcsl Kak TpoduIbHas TUCIUIUIMHA

N3yuenne NUCUMIUIMHBI UJIET OJHOBPEMEHHO C OCBOCHHUEM TAKUX IUCIUIUINH, KaK
«OKoHOMUKaY, «MHPOpMaTHKaY.

3. Heau u 3a1a4u y4eOHOI AUCUMILIMHBI - TPe0OBaHHUS K pe3y/JbTaTaM OCBOEHHUS
y4eOHOM TMCHMIINHBI

Peanuzarnus nporpammel auctuiuinasl OY J1.04 MaTemaTuka nmpeanosaraet 10CTUKEHNE
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB.

K JInYHOCTHBIM pe3yabTaTaM OTHOCSATCS:

- c(pOpMHUPOBAHHOCTD MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH,
CPEJICTBE MOJICIMPOBAHUS SIBJICHUN U MPOIECCOB, UAESIX U METOAAX MaTEMAaTHUKH;

- IOHUMaHUE 3HAYMMOCTH MaTeMaTHKHU I HAy4YHO-TEXHUYECKOI0 IIPOorpecca;

- c(hOpMUPOBAaHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 4acTh OOIIeyes0BeYeCKOn
KYJIBTYpPbI 4epe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTeMaTHUKH, SBOJIIOIIMEN MaTeMaTHYeCKIX
HUACH;

- pa3BUTHE  JIOTMYECKOTO MBIIIEHMS, IIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMUYECKONW KYIbTYphl, KPUTHUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAMMOM JUIsS
Oynymei mpodecCHOHAIbHOW — JESITENIbHOCTH, Il TMPOJODKCHHS  0O0pa3oBaHUs |
caMo00pa30BaHuUs;

- OBJIQ/ICHHE MAaTeMAaTUYECKUMHU 3HAHUSMH U YMEHUSMH, HEOOXOJUMBIMH B
MOBCEIHEBHON KU3HHU, JUIS OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCHUUIUIMH U
JUCHUIUIMH TPO(ECCHOHATBHOTO IMKJA, s TOJydeHHs oOpa3oBaHMs B 00JacTsAX, He
TpeOyIOIMHMX yriIyOJIeHHOM MaTeMaTH4eCKON TOATOTOBKU;

- TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCIE caMOOOpa3oBaHHIO, Ha
NPOTSKEHUH BCEW JKU3HM; CO3HATEIbHOE OTHOILIEHHWE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHON U OOIIECTBEHHOM JesITeIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW W OTBETCTBEHHOI
JESTEIBHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-MCCIIeJ0BATENbCKOM, TPOEKTHON U IPYTUX
BUJIaX JESATENIbHOCTH;



- OTHOIIEHHE K NMPOPECCHOHATBHON AEATEIbHOCTH KaK BO3MOXHOCTH Y4acTHS B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOLICHAIIMOHAIBHBIX IPOOJIEM.

K meranpeaMeTHBIM pe3ynbTaTaM OTHOCSTCA:

- YMEHHE CaMOCTOSITEJIBHO OIPENEIATh LENH JEATEIbHOCTM M COCTABIIATH IUIAHBI
JEATEIbHOCTH; CAMOCTOSITEIBHO  OCYLIECTBIATh, KOHTPOJUPOBaTb M  KOPPEKTUPOBATh
JESATEIIBHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS JOCTUKECHUSI IOCTABJICHHBIX LIEIeH
U peaM3ally IUTAHOB IeATEIIbHOCTH; BEIOUPATh YCIICUIHBIE CTPATEI MU B PA3IIUNYHBIX CUTYALUAX;

- YMEHUE TNPOJYKTHBHO OOLIAThbCd U B3aMMOJAEHCTBOBATH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh TO3ULUHU JPYIHMX YYaCTHUKOB JEATENBHOCTH, 3(PPEKTHBHO
paspematb KOH()IUKTHI;

- BJIQICHUE HaBBIKAMU I103HABATEIbHOM, y4eOHO-MCCIIEAOBATEIBCKOW M MPOECKTHOM
NESTEeIbHOCTH, HaBbIKAMU  pa3pelleHuss npolieM; CHocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITIOMCKY METOJOB PELICHMsI IPAKTUYECKUX 3a7a4, IPUMEHECHUIO Pa3In4HbIX
METO/IOB II03HAHUS;

- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSATEIbHOM HH(OPMalMOHHO-I103HABATEIbHON
NeSITeILHOCTH, BKJIIOYAsh YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(POpPMAINH,
KPUTUYECKH OLIEHUBaThb M HHTEPIPETUPOBATh HMHPOPMALHUIO, IMOJIyYaeMYI M3 pa3IMYHbIX
HCTOYHUKOB;

- BJIAJICHUE S3BIKOBBIMM CPEICTBAMH: YMEHME SICHO, JJOTUYHO U TOYHO H3JIaraTb CBOKO
TOYKY 3PEHMS, UCII0JIb30BaTh a/ICKBATHBIE SI3BIKOBBIE CPEJICTBA;

- BJIQ/ICHUE HaBBIKAMHU II03HABATEJILHOM peQUIEKCHU KaK OCO3HAaHUS COBEPILIAEMbIX
JIEMCTBUM M MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHMS
Y HE3HAHUS, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEICTB AJI UX JOCTHKEHUS;

- LIEJIEyCTPEMIIEHHOCTh B TIOWCKAX U IMPUHATUM pELICHUH, CcOOOpasUTENbHOCTh H
UHTYHUILMS, DPa3BUTOCTh HPOCTPAHCTBEHHBIX IPEJCTABICHHUM; CIOCOOHOCTh BOCIPHUHHUMATh
KpacoTy U TapMOHHUIO MHUPA.

K npeameTHbIM pe3ynbTaTaM OTHOCATCS:

- c(pOpMHUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTUKE KaK YacTH MHPOBOU KyJIbTYphl U
MecTe MaTeMaTHKH B COBPEMEHHOM IMBHJIM3AIMM, CIOCO0aX ONMUCAHMs SBICHUN PealbHOIOo
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

- c(hOpMUPOBAHHOCTH MPEJICTABICHUH O MAaTeMaTHMYECKMX MOHATUSAX KaK BaKHEMIIMX
MaTEMaTUYECKUX MOJEIISIX, TO3BOJISIONINX OMKUCHIBATh U U3y4YaTh PAa3HbIE NPOLIECCHI U SBJICHNUS;
IIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUs MATEMATUYECKUX TEOPUH;

- BJIQJICHUE METOJaMU JI0KAa3aTEIbCTB U AJITOPUTMOB PELICHUs, YMEHUE X IPUMEHSATH,
IIPOBOJUTH JJOKA3aTEIIbHbIE PACCYKICHUS B XOJ€ PELICHUSA 3a/1ay;

- BJIQJICHUE CTaHAAPTHBIMU IPUEMAMM PELICHUs PAallMOHAJIBHBIX M UPPALHUOHAIBHBIX,
IIOKA3aTeNbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, MX CHUCTEM;
WCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHCJIE JUIsl [IOUCKA ITyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUs] YPABHEHUI U HEPABEHCTB;

- cQOpMHUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX TOHATUSAX MaT€MaTUYECKOTro
aHaJM3a W UX CBOICTBax, BIAJCHHE YMEHHUEM XapaKTepU30BaTh IMOBEACHHUE (YHKIIMH,
MCII0JIb30BAaHNUE TIOJYYEHHBIX 3HAHUM JUIsl ONMCAHMSI U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJIJICHUE OCHOBHBIMU MOHATHSAMH O IUIOCKUX M MPOCTPAHCTBEHHBIX FEOMETPHUECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

- c(hOpMUPOBAHHOCTh YMEHHs PACIO3HABATh I'€OMETpPHUECKUE (UTYphl Ha YepTeKax,
MOJIENIIX U B PEaJbHOM MHpE; NMPUMEHEHUE M3YYEHHBIX CBOHCTB Ir€OMETPUYECKUX (GUTYp H
dbopMyI A peleHusl TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJEPKaHUEM;

- cQOPpMHUPOBAHHOCTh NPEJCTABICHUNH O TMpoleccax U  SABJICHUSX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJBHOM MHUPE, OCHOBHBIX
MOHSTHSIX 3JIEMEHTAPHOW TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTh U OLIEHUBATh BEPOSATHOCTH



HACTYIUICHHUSI COOBITUN B IPOCTEHIINX NMPAKTHUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKH
CIIyYalHBIX BEJIUYMH;

- BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IpPOrpaMM IIpH
pellIeHnN 3a1ay.

B pe3ynbrate n3yueHus: AMCHUILTHHBI «MaTeMaTHKa» 00yJaroIuics JOHKEeH

3HATh:

- OCHOBHBIE (DYHKIIMHU, UX IPa(UKH U CBOHCTBA;

- IPUHLMIIBI Havall JUQpepeHnanbHOro U HHTErpalbHOI0 HCUUCIICHUH;

- tudepeHanbHble YpaBHEHUS IEPBOIO U BTOPOTO MOPSAIKA;

- OCHOBHBIE TIOHSATHUS KOMOWHATOPUKH;

yMeThb:

- BBIIIOJIHATH HECJIOXKHBIE NEUCTBUS HaJl KOMIUIEKCHBIMY YUCIIAMY;

- I0JIb30BaThCsl MHKEHEPHBIM KAJIBKYJIATOPOM [UIsl BBIYMCIEHUS apU(METHUECKUX
JIEUCTBUM C 3aJJaHHOM TOYHOCTBIO MOTPELIHOCTEH;

- CTPOUTH I'paMKH IEMEHTAPHBIX (QYHKLUH U IPOBOIUTH IpeoOpa3oBaHue rpauKoB,
UCIIOJIb3YS] U3YUYEHHBIE METO/IBI;

- pewiartb UPpalUOHAIBHBIE U TPUTOHOMETPUUECKHUE,

[IOKa3aTeIbHbIE u
Jorapu(pMUUECcKUe YpaBHEHHs U HEPAaBEHCTBA;

- pelaTh CUCTEMb] YPAaBHEHUN U3YUEHHBIMU METOJIaMU;

- HAXOJIUTh HECJIOXKHbBIE Mpesenbl QyHKUUNH B TOUKE U HA OECKOHEYHOCTH; MPUMEHSTh
anmapar MaTeMaTU4YeCKOr0 aHajau3a K  PEUICHMIO  33Jad; peuarb  [pOCTEHIIne
TuddepeHaIbHble ypaBHEHH; pelllaTh 3a/1a4l Ha BEPOSATHOCTh COOBITHH;

- U300pakaTh Ha PUCYHKaX U YepTexkax MPOCTPAHCTBEHHbIE TeOMETpUYecKre (PUrypbl U
UX KOMOMHAIMM, 33aJjaBaeMble YCIOBUSAMHU TEOPEM U 3ajiay; BBIACNATh U3ydeHHbIE (pUTypbl Ha
MOJIEJISIX U YEPTEXKaX; JOKa3bIBATh U3YUYEHHBIE B KYPCE TEOPEMBI;

- BBIYUCIIATh 3HAUEHUs T€OMETPUUYECKUX BEIMYMH (AJMH, IUIomaneil, oObeMoB),
MCIIOJIb3YS U3yueHHbIe (DOPMYJIbI, @ TAKXKE anmnapar ainredpbl, aHanu3a U TPUTOHOMETPHH;

- IPUMEHAThL OCHOBHBIE METOJIbl TE€OMETPUHU (MPOEKTHUPOBaHUS, NpeoOpa3zoBaHUil,
BEKTOPHBIN, KOOPIMHATHBIN) K PELICHUIO T€OMETPUYECKUX 3a/1ad.

Copnepxanve y4yeOHOW AHUCHHUIUIMHBI pa3pabOTaHO B COOTBETCTBHUM C OCHOBHBIMU
coJiepKaTeIbHBIMU JIUHUAMHU 00Y4YEeHUSI MaTeMaTHKe:

- anreOpanyeckas JIMHUS, BKIIIOYAIOIIAs CUCTEMAaTU3aI[MI0 CBEJICHUI 0 Unciax; U3ydeHue
HOBBIX U 00001IIeHNE paHee U3yUeHHBIX onepanuii (Bo3BeleHHE B CTENICHb, U3BJICUEHUE KOPHS,
JorapupmMHpOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC U 00paTHbIE K HUM); H3Y4E€HUE HOBBIX
BUJIOB YMCJIOBBIX BBIpaXXEHUI U (OPMYI; COBEpIIEHCTBOBAHUE IMPAKTUYECKHMX HABBIKOB U
BBIYUCIIUTENLHON KYJIbTYpHhI, pACIIMPEHUE U COBEPIICHCTBOBAHUE anreOpanyeckoro amrapara,
c(OPMHPOBAHHOTO B OCHOBHOM INIKOJIE, U €r0 MPUMEHEHUE K PEIIEHUI0 MaTeMaTHYeCKUX U
MPUKIIAIHBIX 3a7a4;

- TEOPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIOLIAsl CHUCTEMAaTH3alUI0 M pacllupeHHe
CBeZIeHHH 0 QYHKIUAX, COBEPLICHCTBOBAHNE I'papruecKUX yMEHUN; 3HAKOMCTBO C OCHOBHBIMU
UAeIMU U METOJaMH MaTeMaTHYecKOro aHajlu3a B 00beMe, MO3BOJIIOIIEM HCCIEA0BaTh
JlIeMEHTapHble (YHKIUU W pellaTh MPOCTEHIINE TeoOMEeTpUYecKue, (U3nYecKue U Ipyrue
MPUKIIIHBIE 33]1a4H;

- IMHUS YpaBHEHUN U HEPAaBEHCTB, OCHOBaHHAs Ha MOCTPOCHHUU U HCCIIEJOBAHUU
MaTeMaTHYeCKUX  MOJEJeH, Imepecekaroniascs ¢  anredpauyeckoi M TEOPETHKO-
(YHKIMOHAIBHOM JIMHUSMM M BKJIIOYAIOIIAs pPAa3BUTHE W COBEPILIEHCTBOBAHHE TEXHHUKH
anreOpandyeckux MpeoOpa3oBaHUIl [Uid pelIeHHUs] ypaBHEHHWI, HEPaBEHCTB U CHCTEM;
(dopmMHpoBaHUE CIIOCOOHOCTH CTPOUTH M MCCIENOBAaTh MPOCTEHIINE MaTeMaTUYeCKHe MOJEIH
IIPY PELICHNHU IPUKIIAJHBIX 3aa4, 3a7a4 U3 CMEXHBIX U CIIEUAIbHBIX JUCLIUILINH;



- reOMeTpUYecKass  JIMHUS,  BKIIOYAIOMIAs  HArJsAHbIE  OPEACTAaBICHHUS O
IPOCTPAHCTBEHHBIX (UIypax U U3y4yeHHE HX CBOWCTB, (OPMHUPOBAHHE M pa3BUTHE
IPOCTPAHCTBEHHOI'O BOOOpPa)XX€HHUs, pPAa3BUTHE CHOCOOOB TE€OMETPUUYECKUX H3MEPEHHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOOB JJISl pEIIEHUS] MAaTEMaTUYECKUX M MIPUKJIAHbIX 33/1a4;

- cTOXacTU4eckas JIMHUS, OCHOBaHHAas Ha pa3BUTUM KOMOWHATOPHBIX yMEHUH,
IIPEJICTaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOLIEro MUpA.

KOpuct (6a30Boif TOATOTOBKM) MOJDKEH 007aaarh OONIMMHU  KOMIICTEHIUSIMH,
BKJTIOYAIOIIUMH B c€0s1 CHOCOOHOCTB:!

OK 1. IloHumatp CynHoCTh U COLMANBHYIO 3HAUUMOCTh CBOEH Oynymiei mpodeccuu, posiBIIsATh
K HEW YCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, BBIOMPATh THIIOBBIE METOJIBI M CLIOCOOBI
BBIMOJIHEHUST TPO(GECCHOHANBHBIX 3ajlad, OICHWBaTh HUX JPQPEKTUBHOCTH U KadveCTBO.
OK 3. IlpuHuMath pemieHusi B CTAaHAAPTHBIX M HECTAHAAPTHBIX CHUTYaLUsAX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisATh MOUCK U UCIIOJIb30BaHKE HHPOPMAIIIH, HEOOX0AUMOH 17151 3 PEeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPOPECCUOHATBHOTO U TMYHOCTHOI'O PA3BUTHS.

OK 5. Mcnonb30BaTh HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B TPO(HECCHOHAIbHON
NEeSITETbHOCTH.

4. O0beM TUCHUILUIMHBI M BUABI y4eOHOH padoThl MakCUMaIbHOU yueOHOM
Harpy3ku oOyuatomerocss — 351 uacoB, B TOM uucie 00s3aTeNbHOM
aymIuTOpHOM  y4eOHON  Harpy3ku oOywaromierocss — 22 4Yacos,
camocTosiTensHbie — 329 yaca



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1 O0beM y4eOHOW AMCUUILIMHBI M BHAbI Y4eOHOH PadoThI

04YHO# (opmMBbI

o0yueHust
By yuebnol paboThl KonnuectBo yacoB

MakcumanbHast yueOHast Harpy3ka (Bcero) 351
OO6s3arenbHas ayquTopHas yueOHast Harpy3ka (BCero) 22

B TOM YHUCIJIE:

nabopaTopHbIe 3aHATHUS -

JIEKIIUA 8
MPAKTUYECKUE 3aAHATUSA 14
KOHTPOJIbHBIE Pa0OThI 1
CamocrosTenpHas padbora 329

Hmoeosas ammecmayus 8 opme KOHMPOAbHOU pabomul U IK3AMEHA

2.2. CTpyKTYpa TUCHUILINHBI

HanmeHoBaHUe pa3iesioOB U TEM

Koan4yecTBO 4acoB

AyauTOpHBIE

CPC

Beenenue. Pazmen 1 Aureopa

58

Tema 1.1 PazBuTre OHATUSI O YHCIIE.

Tema 1.2 Kopuu, ctenenu u gorapudmel.

Pa3nes 2 OCHOBBI TPUTOHOMETPHH

50

Tema 2.1 OCHOBBI TPUTOHOMETPUH.

Pa3nesn 3 @yHkuum, uxX cBOCTBA U rpapuKH

46

Tema 3.1 @yHkuM U rpaduKH.

Pa3znen 4 Hauajia MaTeMaTH4YeCKOIr0 aHAJIN3A

46

Tema 4.1 Hauana MaTeMaTH4eCcKOTO aHaJIN3a.

Tema 4.2 nTerpain u ero npuMeHeHue.

Pa3nen S YpaBHeHHs M HEPaBeHCTBA

20

Tema 5.1 YpaBHeHUs 1 HEpaBEHCTBA.

Pa3nesn 6 KomOnHaTOpHKA, CTATHCTHKA M TEOPHS
BEpPOSITHOCTEM

NININININIBEININDININININ D

35

Tema 6.1 KomOunaTopuka.

Tema 6.2 DnemMeHTBl  TeOpUH
MaTeMaTUYeCKOI CTaTUCTHKU.

BEPOATHOCTEMN

Pazgean 7 I'eomerpus

74

Tema 7.1 IIpsiMble U INTOCKOCTH B MTPOCTPAHCTBE.

Tema 7.2 MHOrOrpaHHMKH W KpYyTJIbIE TEJA.

Tema 7.3 KoopauHaThl 1 BEKTOPBHI.

e

Hroro:




O01mast Tpy10eMKOCTh

22 329

351

2.3 XapaKkTepuCTHKA OCHOBHBIX BH/I0B J1€SIT€JIbHOCTH 00y4al0IMXCs

Copnepxxanue o0yyeHus

XapakTepucTHKa OCHOBHBIX BUJ0B Y4eOHOI
AesiTeJIbHOCTH (HA YPOBHE y4eOHbIX JeHCTBHIl)

BBenenue

O3HakOMJICHHE C POJIbI0 MaTeMaTHKH B HayKe, TEXHHUKE,
OKOHOMHUKE,  WH()OPMAIMOHHBIX  TEXHOJIOTHSX U
MPAaKTUYECKOMN JIESTEIBHOCTH.

O3nakomiieHHEe ¢ IHeIsIMH M 33aJadyaMi  HM3y4YCHHUs
MaTeMaTHKU Ipu ocBoeHuu cnenuansHocrei CIIO.

AJITEBPA

Pa3Butue mNoHATHS 0 YHCIE

Brimonnenue apudmernueckux ACHCTBUN HaJl YHUCIAMU,
coueTasi yCTHbIC U TUCHbMEHHbBIE TIPUEMBI.

HaxoxxneHnne mnpuOIMKCHHBIX 3HAYCHWH BEIMYUH M
MOTPEUTHOCTEH BBIYMCIIEHHI (abcomoTHOM u
OTHOCHUTEJILHOH ); CPaBHEHUE YHCIIOBBIX BBIPAKCHUH.
Haxoxzaenue omnbok B IpeoOpa3oBaHUsAX U BHIYUCICHUSIX

(oTHOCHUTCA KO BCEM IMYHKTAaM IIPOIPaMMBl).

Kopuu, crenenu, jorapupmsi

O3HakOMJIEHHME C TMOHSATHEM KOpPHA nN-d  CTENEeHH,
CBOMCTBAMM PaJMKaJIOB U MPABUIAMH CPABHEHHS] KOPHEM.
@opMynHpOBaHUE ONPEACICHHS KOPHS U CBOMCTB KOPHEH.
Brluucnenue u cpaBHEeHNE KOPHEH, BHIITOJIHEHUE TPUKUJIKH
3HAQUYEHMS KOPHSL.

[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPAKECHHIA,
coJiepkKaluX paguKabl.

Beimonnenue pacdyeroB mo (Qopmynam, coepiKaium
panuKaibl, OCYLIECTBISAS HEOOXOAMMBIE MOJICTAHOBKU U
npeoOpa3oBaHMUs.

Omnpenenenne paBHOCUIBHOCTH BBIDAXKEHUN C
panukanaMu. Pemenne nppanroHaIbHbBIX YPABHEHUN.
O3HaKOMJIEHHE C IOHSTUEM CTETIEHH C AEHCTBUTEIbHBIM
ITOKA3aTeJEM.

Haxoxnenue 3HaueHHin CTEIIEHH, UCIIONIB3YsS IPH
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucbiBaHUE KOpHSA N-U CTENEHM B BHJE CTENEHH C
JIpOOHBIM IOKa3aTeaeM U Hao0OopoT.

DopmMyJIIMPOBAHUE  CBOMCTB  CTENEHEW. Bbruucienue
CTENEHEH C palMOHAIBHBIM II0KA3aTEIEM, BBIIIOJIHEHUE
MIPUKUJIKU 3HAYEHUS CTEIIEHU, CPABHEHUE CTEIICHEN.
IIpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAXKECHUH,
colepKalllMX CTEIEeHW, NpUMEHss CBoWcTBa. Pemenue
[I0Ka3aTEeIbHBIX YPAaBHEHUH.

O3HakoMJIEHHE ¢ IPUMEHEHUEM KOPHEN M CTeNeHEed Npu
BBIYMCIICHUM CPEIHMX, JEJIECHUU OTpe3Ka B «30JI0TOM
ceyeHUM». PellleHWe NpPUKIATHBIX 3a4ad Ha CIOKHbBIE
MIPOLICHTBHI.
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IIpeoOpa3oBanue
ajredOpanyecKuX BbIpaKeHUi

Brimonnenue npeoOpa3zoBaHul BBIpaKEHHUM, PUMEHEHUE
dbopMyI, CBSI3aHHBIX CO CBOWCTBAMU CTEIEHEH U
norapudmos.

Onpenenenue 06actTu JIOMYCTUMBIX 3HAYECHUU
norapu(MUUEcKoro BbIpakeHus. PemieHue
Jorapu(MUUECKUX ypaBHEHHIA.

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC IOHATHSA

N3yueHne paanaHHOrO METOJla HW3MEPEHHS  YIJIOB
BpallleHUsI U MX CBSI3U C rpajycHOi mepou. M3o00pakenne
YIJI0B BpalI€HUsl HA OKPY>KHOCTH, COOTHECEHUE BETUUMHBI
yriia ¢ €ro pacrno0KeHUEM.

DOopMyJIUPOBAHUE  OMNPEIEICHU TPUTOHOMETPUUECKHUX
GyHKIUH I YTJIOB  MOBOPOTa W OCTPHIX  YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYTOJbHUKA U OOBSICHEHHE UX
B3aUMOCBSI3H.

OcHoBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpumMeHeHre OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB
JUIL  BBIYUCJIEHUSI  3HAYEHUM  TPUTOHOMETPUUYECKHUX
(GyHKIUI 0 OJTHOM U3 HUX.

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPaKEeHHU I

W3ydenmne OCHOBHBIX (hOPMYJT TPUTOHOMETPUH: (HOPMYITBI
CIIOKEHU, YABOCHMUS, npeodpazoBaHus CYMMBI
TPUTOHOMETPUYECKMX (DYHKIMI B TpOM3BENEHHE U
IIPOU3BE/ICHUSA B CYMMY U NPUMEHEHUE NPU BBIUHCICHUU
3HAUEHUS  TPUTOHOMETPUYECKOIO  BBIPAXKEHUS U
YIPOLIEHUS €ro.

O3HakOMJIEHME CO CBOMCTBAMH CHUMMETPUH TOYEK Ha
€MHUYHON OKPYXKHOCTU U IPUMEHEHHE UX I BBIBOJA
(bopMyI1 IpUBEICHHUSL.

pocreitmmue
TPUTOHOMETPHYECKHE
YPaBHEHUA U HEPAaBEHCTBA

Pemenue no ¢opmynaMm U TPUTOHOMETPHUUECKOMY KPYTy
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
[IpumeHeHne oOIIMX METOJOB pELICHUs YypaBHEHUM
(mpuBeneHue K JIMHEHMHOMY, KBaJpaTHOMY, METOA
pa3NoKeHUs Ha MHOXKWTENIM, 3aMEHbl NEepEeMEHHOM) mpu
pELIeHNN TPUTOHOMETPUYECKUX YPABHEHUH.

YMeHue oTMmeuaThb Ha Kpyre pelieHus MpOCTEHIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB.

APKCHHYC, apDKKOCHHYC,
APKTAHI'€HC YUCJIA

O3HakomiieHHe c MOHSITHEM 00paTHBIX
TPUTOHOMETPHYCCKHUX (PYHKITHIH.

W3yuenne ompeneneHuil — apkCMHyca, apKKOCHHYCA,
apKTaHTeHca Yucia, GOpMYIHpPOBAHUE HMX, M300paKeHUE
Ha CJAWHWYHOW OKPY)KHOCTH, MIPUMCHECHHE MPH PEIICHUH
YPaBHEHUM.

®YHKIIUHU, UX CBOMCTBA U TPA®UKH
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DyHKIHH. O3HakOMJIEHME C TIOHATHEM IIEPEMEHHOM, IpUMepaMu

IMousitie o HeNpPepbIBHOCTH 3aBUCHUMOCTEH MCKAY NNCPCMCHHBIMHU.

Ppynkun O3nakomiieHHE C TOHATHEM Trpaduka, oOIpeneneHue
MIPUHAICKHOCTH TOUKH Tpaduky GyHKIuu. OnpenencHue
o opmyre mpocreiiieil 3aBUCUMOCTH, BUJa €€ rpaduka.
Bripaxkenne mo ¢opmyrne OAHOM TepeMeHHOW depe3
npyrue. O3HaKOMJIEHUE c OIIpeIeICHUEM
¢bynkuuu, ¢opmynupoBanue ero. Haxoxnaenwe oOmactu
orpeiesieHust 1 00acTh 3HaYeHUH ()yHKITHH.

CpoiicTBa ¢ynknuu. | O3HakOMJIeHHe ¢ [puMepaMH  (DYHKIMOHAJIBHBIX

I'paduyeckas MHTepUpeTaNMs. | 3aBUCHMOCTEH B PEAIbHBIX IIPOLECCAX H3 CMEKHBIX

IIpumepsl (PYHKUMOHAJBHBIX | AUCLUHUILIHAH.

3apucuMocTeii B peanbHbix | O3HAKOMIIEHHE € JIOKA3aTENbHBIMU  PACCYKACHUSAMH

nmponeccax u ABJICHUAX

HEKOTOPBIX CBOMCTB JTMHEHHON M KBAAPATUUHON (YHKIIHIHA,

MPOBEACHUE  HUCCIENOBAHMS  JIMHEHHOM,  KyCOYHO-
TUHEIHHOU, ApOoOHO-TMHEHHON U KBaApaTUYHOU (DYyHKIUH,
noctpoenne wux rpadukoB. IloctpoeHne wu dTEeHHE
rpadguKoB GbyHKIHIA. UccnenoBanue byHKIUH.

CocraBieHue BHIOB (QYHKIHMW [0 JAaHHOMY YCIIOBHIO,
pelleHre 33a4 Ha SKCTPEMYM.
Brimonnenue npeobpa3oBanuii rpaduka GyHKIIHH.

OoOpatHble pyHKIIUM

Obparupie  ¢ynkumn UW3ydyeHue mOHATUS OOpaTHOM
GyHKIMH, ONpeAeNieHHe BHAA M TOCTpPOCHHE Tpaduka
oOpaTtHOil  (yHKIMM, HaxOXJIeHHEe ee  obyactu
omnpezeneHus U obnactu 3HayeHuil. [Ipumenenne cBolicTB
(GYHKIIUH PU HCCIICIOBAHUN YPABHCHHUN U PEIICHUH 33129
Ha DKCTPEMYM.

O3HakoOMJIEHHE C TIOHATHEM CIIOKHOW (DYHKIIHU.
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CrenenHble, IOKa3aTeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe
¢pynkuun. O0paTHbie
TPUTOHOMETPUYeCKHe
GyHkumnu

Beluucnenue 3HadeHUU GbyHKIMN 10 3HAYECHUIO
apryMeHTa.

OmnpeneneHue TOJOXKEHUS TOYKM Ha Tpaduke Mo ee
KOOpAMHATaM U Ha00O0pOT.

Hcnonp3oBanne CBOMCTB (QYHKUMH Ui CpaBHEHHSA
3HA4YEeHUH CTeTNeHel U JIorapudMoB.

[Toctpoenue rpaduKOB CTENEHHBIX U JIOTAPH(PMHUUECKUX
(byHKIHH.

Pemienue nmokazaTenbHBIX H JIOTapU(PMUIECKUX YpaBHEHHN
Y HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMIiICHHE c HOHATHEM HEIPEPBIBHON
NepUon4ecKoi pyHKIUH, (POPMYIMPOBAHUE CBOUCTB
CHHYCa U KOCHHYCa, IIOCTPOCHUE UX IPa(YUKOB.
O3HaKoOMJICHHE C TIOHSATHEM FapMOHUYECKHX KOJeOaHUH U
IpUMEpaMu TapMOHUYECKUX KoJeOaHWM [uIs ONMMCaHUs
IPOLECCOB B (PU3HMKE U APYTHX OOIACTIX 3HAHUSL.
O3HakOMJIEHHE C MOHATHUEM pPa3pbIBHOM INEPUOIUYECKON
¢byHkuuu, (GopMyaMpoBaHME CBOICTB TaHreHca U
KOTaHI'€HCa, IOCTPOECHUE UX IPa(UKOB.

[Tpumenenne cBOWCTB GYHKIUHN 7151 CPABHEHUS 3HAUCHUI
TPUTOHOMETPUUECKUX GbyHKUIMH, peleHus
TPUTOHOMETPUUECKUX YPABHEHUM.

IToctpoenue rpaukoB OOpaTHBIX TPUTOHOMETPUUECKUX
GyHKUIMH ¥ onpeiesieHHe 1o TpauKaM UX CBOMCTB.
Brimonnenue npeodpa3zoBanus TpapuKoB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITociienoBaTeiLHOCTH

O3HaKOMJICHHE C TIOHATHEM YHCIOBOH
MOCJIEI0BATENbHOCTH, CIIOCO0AMU €€ 3a/laHMusl,
BBIYHCIICHUSIMH €€ WICHOB.

O3HaKOMJIEHHE C IOHATHEM IIpenena
IOCJIe0BaTENbHOCTU. O3HAKOMIIEHHE C BBIUMCIIEHUEM
CYMMBbI OECKOHEUHOT'0 YHCIIOBOTO psijia Ha IpUMEpe
BBIUMCIICHUS] CYMMbI OECKOHEYHO yOBIBaIOIIEH
reoMeTpruecKoi mporpeccuu. Pemenune 3agay Ha
pUMeHEeHHnEe (HPOPMYJIbI CYMMBbI OECKOHEUHO YOBIBaOILIEH
r€OMETPUYECKON ITPOTPECCUH.
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IIpousBoaHas u ee
NnpUMeHeHHe

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

Wzyuenne u ¢GopMylIMpOBaHHE €€ MEXaHHYECKOro U
TEOMETPUYECKOT0  CMBICHIA,  WM3Y4YCHHE  aJropuTMa
BBIUMCIICHUS] TPOM3BOJHOW HA MpHUMEPE BBIYUCICHUS
MTHOBEHHOH CKOpOCTM U YriioBoro koddduimenra
KacaTeJIbHOU.

CocraBiieHue ypaBHEHUS KacaTelIbHON B 0OIIEeM BH/IE.
YcBoenne mpaBwil  AUPGEPCHIUPOBAHUS,  TAOIUIIBI
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (DYHKIMA, TPUMEHEHHUE IS
muddepeHpoBanus (PyHKIMA, COCTaBICHUS ypaBHEHUS
KacaTeJIbHOU.

W3yuenne TeopeM O CBA3M CBOWCTB (QyHKIUH H
MIPOU3BOIHOM, (HOPMYIIMPOBKA HX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOAHOW HCCIEIOBAHUS
GbyHKIUY, 3a1aHHON POPMYIIOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (DYHKIIUU U MPOU3BOJAHOM 11O
ux rpaduxam.

[IpuMeHeHHe TNPOM3BOJHOM A peuieHus 3ajad  Ha
HaX0XKJICHHE HanOOJbIIEro, HAMMEHBIIETO 3HAUYCHHUS U Ha
HaXO0XKJICHHE IKCTPEMyMa.

IlepBooOpa3Hasi 1 HHTErpaJI

O3HakoOMJIEHUE C TOHSATHEM MHTErpajia U MepBOOOpa3HOM.
W3ydyeHne 1npaBuiia BBIYUCIEHUS NEpBOOOpa3HONl U
teopembl HeroToHa-JleliOnuma.

Pemenne 3amau  Ha CBA3b IEepBOOOpa3HOMl U ee
IIPOM3BOJHON, BBIYMCIIEHUE INEPBOOOPA3HON MJIsl JaHHOU
¢yukuu. Pemenue 3agau Ha IIPUMEHEHNE
UHTETpaja s BBIYUCICHUS (U3NYECKUX BEIHYUH U
IJIOIIAIEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus1 u CHCTEMbI

YPaBHEHHI.
HepaBencrBa H
HEPaBeHCTB ¢ ABYMs
NepeMeHHbIMU

CHCTEMBbI

O3HaKOMJIEHHE C NPOCTEUINIMMHU CBEACHHUSIMH O KOPHSX
anreOpanyeckuX YpaBHEHUH, MOHATUSMH HCCIIEAOBAHUS
YPaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHne TEOpUM paBHOCWIBHOCTH YpPAaBHEHUH U €€
npuMeHeHusd. [loBTopeHue 3anucu perneHns CTaHIapTHBIX
yYpaBHEHM, MPHUEMOB NpeoOpazoBaHMsl YpPaBHEHUH s
CBECHMSI K CTAaHJapTHOMY YPaBHEHUIO.

Pemenne  panmoHanbHBIX, UppaLMOHATIBHBIX,
MOKAa3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPaBHEHUH U
CHUCTEM.

Hcnonp3oBanne CBONCTB W rpadukoB (GyHKIUN Ui
pemieHust ypaBHeHHU. [loBTOpeHME OCHOBHBIX MPHUEMOB
pELIEHUS] CUCTEM.

Pemenue ypaBHEHMII € NIPUMEHEHUEM BCEX IIPUEMOB
(paznmokeHMss Ha  MHOMKHTENM, BBEIEHUS  HOBBIX
HEM3BECTHBIX, TIOJCTAHOBKH, TIpa(UYEeCcKOro MeToAa).
Pemenne cucrem ypaBHEHUI C IPUMEHEHUEM Pa3IMYHbIX
CIIOCO00B.
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OznakomsieHHe C  OOMIMMHM  BOINPOCAMM  PELICHUs
HEpaBEHCTB M HCMOJb30BAHUE CBOWCTB M TpaduKoB
(GyHKUNH IpU pelIeHN HEPABEHCTB.

Pemienue HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IMYHBIX CIIOCOOOB.

[lpumeneHne MaTeMaTHYECKUX METOJOB ISl PEIICHHS
COZIEPIKATENbHBIX 33Ja4 U3 PA3IMYHBIX 00IacTel HayKH U
NpakTHKH. VHTepnpeTnpoBaHne pe3ylbTaToB C YYETOM
pEanbHBIX OTPaHUYCHUH.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEHN 1

CTATUCTUKH

OcHOBHbIE MOHATHS
KOMOHMHATOPUKH

N3yuenne npaBuiia KOMOMHATOPUKH M TPUMEHEHHUE IPHU
peIIeHI KOMOMHATOPHBIX 3a71a4.

Pemenne KoMOMHATOPHBIX 3a7a4 METOJOM Iiepedopa u 1o
MIPaBUITy YMHOKEHHUSI.

O3HaKoMJICHHE C MOHSITUIMU KOMOWHATOPHKHU:
pa3MENIEHUsIMUA,  COYETAHUSIMM, IIEPECTAHOBKAaMH U
dbopMynaMu A UX BBIYUCICHUS.

OObsicHeHHe W TpuMeHeHHe (GopMyn Uil BBIYUCICHUS
pa3MelIeHn, TepeCcTaHOBOK M COYETAHUM TpPU PEIICHUU
3ajad4.

O3znakomieHue ¢ GMHOMOM HbIOTOHA U TPEYroJbHUKOM
ITackans.

Pemienue npakTuyeckux 3aj1ad ¢ UCIOJIb30BAHUEM MMOHATUI

" IIpaBUJI KOM6I/IHaT0pI/IKI/I.

DJIeMeHTbI TeOpHH
BEePOATHOCTEM

W3ydyeHne KJIaCCUYECKOTO OIPENEICHUs] BEPOSATHOCTH,
CBOICTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccMmoTpenne npumMepoB BBIYUCIIEHUS BEPOSITHOCTEHN.
Pemenue 3a1a4 Ha BBIYKCIIEHHE BEPOSITHOCTEN COOBITHI.

IIpencraBiienne JaHHBIX
AMArpaMmbl, (Ta0 ML,

rpaduxu)

O3HaKOMJICHUE C MPECTABICHUEM YHCIIOBBIX JIAHHBIX U UX
XapaKTEePUCTUKAMHU.

Pemenne mpakThyeckux 3adad Ha 0OpabOTKY YHMCIOBBIX|
JTAHHBIX, BBIYMCIICHUE UX XapaKTEPUCTHUK.

I'EOMETPUA
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IIpsimble wm
NPOCTPAHCTBE

IJIOCKOCTH

B

@opMyJIMpOBKa U MPUBEJIECHUE 10KA3ATEIBbCTB IIPU3HAKOB
B3aUMHOI'O  PaCIOJIOKCHUS IMPSAMBIX M IUIOCKOCTEH.
Pacrnio3naBaHue Ha YepTeKax MW MOJEIAX Pas3iIU4HBIX
CJIy4aeB B3aUMHOI'0 PACIIOJIOKEHUS IIPSMBIX U IUIOCKOCTEH,
apryMEHTHUPOBAHUE CBOUX CYXKICHUM.

@OopMyYJIMPOBAHUE OINPEACICHUN, NPU3HAKOB U CBOWCTB
NapaJUICIbHbIX W IEPIEHIUKYISPHBIX  IUIOCKOCTEH,
JIBYT'PAaHHBIX U JINHEWHBIX YIJIOB.

BbllloNIHEHME  TIOCTPOEHHsI YITIOB  MEXKAY IPSMBIMU,
IpSAMOM M INIOCKOCTBIO, MEXKAY IUIOCKOCTSIMU  II0
OIIMCAHUIO U PACIIO3HABAHKUE UX HA MOJEIIAX.

IIpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IPSIMBIX
U IUIOCKOCTEW IPU PEIICHUH 3aa4.

N300paxeHne Ha pUCYHKAX M KOHCTPYMpPOBAaHUE Ha
MOJEJIAX IMEPIEHINUKYIIPOB U HAKIOHHBIX K IUIOCKOCTH,
IPSAMBIX, MApaJUICIbHBIX IUIOCKOCTEH, YIVIOB MEXIY
IPSIMOY U TNIOCKOCTBIO U 000CHOBAHHE MTOCTPOCHHUS.

Pewmenue 3aja4y Ha BBIYMCIICHUE
r€OMETPUYECKUX BeIMYUH. ONIUChIBAHUE PACCTOSIHUS

OT TOYKH J0 TUIOCKOCTH, OT MPSAMOM J10 MJIOCKOCTH, MEXKIY
IJIOCKOCTSIMU, MEXAY CKPEIIUBAIOUUMUCA TPSAMBIMH,
MEXIy MPOU3BOJIBHBIMU (UTYpaMU B MPOCTPAHCTBE.
@opMyIMpPOBaHUE U JI0KA3bIBAHUE OCHOBHBIX TEOPEM O
PaCCTOSIHUAX

(TeopeM CyleCTBOBaHMS, CBOMCTBA).

N300paxeHne Ha 4epTekKax U MOJEINAX PACCTOSHUS U
000oCHOBaHUE

cBoux  cyxkaeHud. OmpeneneHne U BBIUUCIIECHHE
pacctosHuii B mpocTpaHcTBe. llpumenenue Qopmyn u
TEOPEM IUIAHUMETPUH IS PELIEHUs 3a1a4.

O3zHakoMIeHHE c MOHATUEM napajjieJIbHOTO
MPOEKTUPOBAHUA U €ro cBoricTBaMu. DopMynupoBaHue
TEOPEMBI O IUIOLIAAX OPTOTOHAIBHON IIPOCKLIUH
MHOI'OYTOJIbHUKA.

[TpumeHeHnue Teopun aast 000CHOBAHUS TOCTPOEHUH 1
BBIYMCIICHUM.
APryMEHTHUPOBAaHHUE CBOUX CYKIEHUN O B3aUMHOM

[PACIIOJI0’KEHUU MPOCTPAHCTBEHHBIX QUTYP.
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MHoOrorpaHHuKH

Onucanne M XapakTEepUCTUKA  pa3jMYHBIX  BUJOB
MHOI'OI'DAHHUKOB, [IEPEUUCIICHUE UX DJIEMEHTOB U CBOWCTB.
N3o00paxenue MHOT'OI'PAaHHUKOB 51 BBIIIOJIHEHHE
IIOCTPOEHUS Ha M300paskeHMSIX 51 MOJEIIAX
MHOI'OTPaHHUKOB.

BrplunciieHne  JIMHEWHBIX  3JIEMEHTOB W YIJIOB B
POCTPAHCTBEHHBIX KOH(UTYpaLUsiX, apryMEHTHPOBAHUE
CBOUX CYXKJIECHUHU.

XapakTepucTUKa W U300paKEHHE CEUEHUs, Pa3BEPTKH
MHOI'OI'PAHHUKOB, BBIYMCIICHHUE IUIOIIANEH IIOBEPXHOCTEM.
[ToctpoeHnne TpoCTEHIIMX CEYEHUH KyOa, NPU3MBI,
nupamuabl. [IpuMenenue (¢GakToB ©  CBelEHUH U3
IIJIJAHUMETPUH.

O3HakoMJIEHHE C BHMJIAMU CHMMETPHUIl B INPOCTPAHCTBE,
dbopMynupoBaHue ONpeAcICHUI u CBOWCTB.
XapakTepucTUKa  CHUMMETPUM  TEJl  BpAllEHUd U
MHOT'OTPaHHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHH IIPU PEILICHHUH 3a/1a4.
Ucnionb3oBanue MpUOOPETEHHBIX 3HAHUN JUIS
HCCJIE0BAHMS U MOJICTIMPOBAHUS HECIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJIHEHUE
PUCYHKOB 110 YCJIOBHSAM 3a/1a4.

Tesa u BpaleHus
NMOBEPXHOCTH

O3HaKoOMJIEHHE C BUJIAMU TeJl BpallleHus,
dbopMynupoBaHUEe UX ONPECICHUN U CBOMCTB.
dopMyIMpOBaHHE TEOPEM O CEUEHHUU IIapa TIOCKOCTHIO U
TUIOCKOCTH, KacaTelIbHOU K cepe.

XapakTepucTuka W HU300pakeHHe TeJd BpalleHus, HX
pa3BEpTKH, CEUCHUS.

Pemenne 3amay Ha TOCTPOEHUE CEUYEHUM, BBIYHUCIICHUE
JUIMH, PacCTOSIHWM, YyrioB, Iuiomanen. IIposenenue
JTIOKa3aTeNIbHBIX PACCYKACHUI MPU PEIICHUH 3a/a4.

[IprMeHeHne CBOMCTB CUMMETPHUM NPHU PEIICHHUH 3a]a4 Ha
Tesa BpalleHNsl, KOMOMHALIUIO Tell.

M300paskeHNEe OCHOBHBIX KpYIVIBIX T€I U BBINOJHEHUE
[PUCYHKA I10 YCIIOBUIO 3aJa4H.

I/I3Mepe}mﬂ B reOMETpUM

O3HakOMJICHHE C TIOHATUSMHU IUJIOMAQAM H  0o0bema,
AKCHOMaMH U CBOMCTBaMH.

Pemenuie 3a7a4 Ha BEIYUCIEHUE TUIOMIAIEH TUIOCKUX (QUTYD
C MPUMEHEHHEM COOTBETCTBYIOIIMX (GopMyn U (PaKTOB U3
[TAaHUMETPUH.

M3ydeHre TeopeM O BEIYHCICHUH  00BEMOB
MMPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 Ha PUMCHCHHE
(hopMyI1 BEIYHCTIEHUS 00HEMOB.

WN3ydyenne popmyn O BBIYHCICHUS TUIOMIAEH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIICHHS.
O3HaKOMJIEHHE C  METOJOM  BBIYHMCICHHUS  IJIOMIAAH
MMOBEPXHOCTHU CHEPHI.

Pemienue 3agad Ha BBIYMCICHHUE IUIONMIAJEH MOBEPXHOCTH

IMPOCTPAHCTBEHHBIX TEII.
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KoopanHaThbl 1 BEKTOPbI

(O3HaKOMJIEHHE C IOHATUEM BEeKTOpa. MI3yueHue nexapToBoit
CUCTEMBbl KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOCHUE IIO
3aJlaHHBIM KOOPAMHATAM TOYEK U IUIOCKOCTEH, HaXOXKIACHUE
KOOPAMHAT TOYEK.

HaxoxxaeHne ypaBHEHHI OKpPYXHOCTH, cepbl, TUIOCKOCTH.
BrruucieHue paccToSHUN MEKy TOUKAMH.

M3yueHne  CBOWCTB  BEKTOPHBIX  BEJIMYUH, IIPaBUI
[PA3JIOKEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPAaBUJI HAXOXKJICHUs KOOPAMHAT BEKTOpPa B IPOCTPAHCTBE,
IIPaBUJI ICHCTBUM C BEKTOPAMM, 33 JaHHBIMU KOOPAUHATAMHU.
[IpuMeHeHne Teopuu NpY PEILICHNUH 3a1a4 Ha JEHCTBUS C
BEKTOPAMH.

M3ydyenue CKAJLIPHOTO  IIPOM3BEIEHHUS  BEKTOPOB,
BEKTOPHOI'O YPAaBHEHUS IIPSAMOM U IUIOCKOCTU. [Ipumenenue
TEOpPUHU INPHU PELICHUM 337a4 Ha JCUCTBUSA C BEKTOpPAMHU,
KOODAMHATHBIA ~ METOJ, IPUMEHEHHE BEKTOPOB  JUIA
BBIYHCIICHUS BEJINYUH YIJIOB M PACCTOSHU.

O3HaKOMJICHHE C JJOKa3aTeJIbCTBAMH TEOPEM CTEPEOMETPUU
0 B3aMMHOM pACIOJIOKEHUU INPSIMBIX M IIOCKOCTEM C
VCIIOJIb30BAHUEM BEKTOPOB.
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2.2. Conep:xxanue yueoHoi nucuumianusl YO/I 04 MatemaTuka

HauMenoBanue TeMbl
JUCIHMILIMHBI

Conepxanue

O0LEM
4acoB

YpoBeHb
O0CBOEHUA

Paznean 1. Anreopa

Conep:kanue y4eOHOT0 MaTepuaJia

PasButune monsTus o uncne. Apudmerndeckue neicTBus Haa yncaamu. [Ipubnmxennsre
3HAYCHHUS BEJIMYMH M TOTPEITHOCTEH BBIYUCICHUHN (a0COJIIOTHOM M OTHOCUTEIHHOMW);
CpPaBHEHME 4YHUCIIOBBIX BbIpakeHUH. HaxoxkneHue omumOOK B mpeoOpa3oBaHUAX U
BBIUMCJIEHUSIX (OTHOCUTCS KO BCEM IIyHKTaM IporpaMmbl). [IoHSATHE KOMIUIEKCHOIO
qyucia.

[TonsiTue KOpHS n-M CTENEHH, CBOMCTBA PAJAUKAJIOB, MpaBUJa CPABHEHHS KOPHEM.
OrmpenenieHne KOpHs U CBOMCTB KOpHEH. Briuncienue u cpaBHeHUE KOPHEH, BHITTOJIHEHUE
NPUKUAKY 3HaueHus KopHs. [IpeoOpazoBaHue 4YMCIOBBIX W OYKBEHHBIX BBIPAXKEHMI,
colepkammx paaukanbl. Pacuer mo  ¢opMmynaM, coaep)KalluM — paJuKallbl.
PaBHOCHJIBHOCTB BBIpaKEHMI C pagukanaMu. Penienne uppanroHaibHbIX YPAaBHEHUMH.
[lonsATHE cTeneHU ¢ NEUCTBUTENBHBIM NOKa3zareneM. HaxoxaeHue 3Ha4eHHM CTENEHU.
B3aumocBsi3p KOpHS n-ii CTENEHW M CTENeHH C JIpoOHBIM mokaszaTeneM. CBoilcTBa
creneHeid. CreneHb ¢ palMOHAIBHBIM MoOKa3zareneMm. [IpeoOpazoBaHue 4YMCIOBBIX U
OYKBEHHBIX BBIpa)KEHUH, COJEpXKAIIUX CTENEHU. Perienre nokazareinbHbIX YpPaBHEHUH.
[IppuMeHeHHEe KOpHEH M CTENEeHEW IpU BBIYHUCICHUU CPEIHHX, JIECJIECHUU OTpe3Ka B
«30JIOTOM CEUYECHHUM.

[IpuknagHble 3aa41 Ha CJI0KHBIE TPOLICHTHI.

[IpeobOpazoBanue BeIpaXeHU ¢ TpUMEHEHHEM (DOPMYIT M CBOMCTB CTENIEHEH 1
sorapudmMoB.

OO6nacTu AONYCTUMBIX 3HAa4YeHUH Jorapudmuyeckoro BelpakeHus. Jlorapupmuueckue
YPaBHEHHS.

Teoperuyeckue 3aHATHS

Tema 1.1 PazBuTtHe MOHATHS O YUCIIE.




CamocrosiTeibHast padoTa ( M3y4YeHHe MaTepuaJia)

Crenens ¢ pallMOHAJIBHBIM IIOKa3aTesieM U ee cBoicTBa. KopeHb n-0il cCTeneHu u3 yucia.
CaoticTBa apu(PMETUUECKOTO KOPHS N-Oi CTETICHHU.

Jlorapudm uucna. JlecsTuunble U HaTypayibHble Jiorapudmel. CBoiicTBa jorapudpmos.
OcHoBHbIE JIOTapu(MUYECKUE TOKIECTBA.

HpaKaneCRne 3aHATHSA

Tewma 1.2 KopHu, cTeneHu u 1orapu@mel.

CamocrosiTe/ibHasi padoTa ( BbINOJHEHUE YIIPAKHEHH )

50

ApudmeTndeckne IEHCTBUS HAJ YUCIAMH, HAXOXKICHHE MPUOIMKCHHBIX 3HAYCHUN
BEJIMYUH M TOTPEIIHOCTEN BBIYUCICHUN (AOCOMIOTHOM M OTHOCHUTEIBHOM), CpaBHEHUE
YHCIIOBBIX BBIPAXKEHUU.

HpOIIGHTI)I. OcCHOBHBIC 3aaa4u Ha NPOUCHTHI.

Aunrebpanueckue npeodpasoBanusi. Packpeitie cko00k. DopMyIibl COKpAIICHHOTO
YMHOXCHHUA.

JIuHeliHbIe YpaBHCHUA U HCPABCHCTBA.

Pemrenne kBagpaTHBIX YPaBHEHHUI U HEPABEHCTB.

['eomeTpuyeckas uHTEpHpeTausd KOMIUIEKCHBIX yucen. [[edcTBus HajJ KOMIUIEKCHBIMU
YUCJIaMH B ajiredpandeckoit popme.

o

JlecTBUS HaJ KOMITJIEKCHBIMHM YUCIAMHU.

CamocrosrenbHas pabota Nel

JlelicTBUA HaJl CTENEHAMHU C LEIbIM U HATYPAJIbHBIM MTOKA3aTEIIEM.

JlelicTBUA HaJl CTENEHAMU C PAllMOHAJIBbHBIM ITOKA3aTEJIEM.

Bce neiicTBus HaJl KOPHIMU U CTETICHSIMH.

N| N N NN

Perienue uppanmoHanbHbIX YpaBHEHUH.

SN

Jlorapudm uncna. OCHOBHBIE JIOTapU(PMUYECKHE TOKIECTBA.




Teopemsl norapudmupoBanus. [I[peobpazoBanne BIpakeHHUH, COAEPKALIIX
J0rapupMBbL.

Pemenune npocreiimmx gorapuMUIECKiX ypaBHEHUH U HEPABEHCTB. 4

Pemrennii mpocTeNIINX IOKA3aTENIbHBIX YPABHEHUN U HEPABEHCTB. 4

Pemenne norapuMuveckux ypaBHEHHI U HEPABEHCTB. 4
Paznen 2. OcHoBbl| Coep:kanue yueOHOro MaTepuaJia 52
TPUTOHOMETPHH. PannaHHbIll METON HM3MEpPEHHUs YIVIOB BpPAIlCHWS W MX CBA3M C TPajyCHOM MEpOM.

N300pakeHne yriioB BpalleHUs Ha OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI yIJia C €Tro

PacCIOI0KEHUEM.

OmnpeneneHusi TPUTOHOMETPUYECKUX (DPYHKLIMHA JUIsl YIVIOB MIOBOPOTA M OCTPBHIX YIJIOB

IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, UX B3aUMOCBSI3H.

OCHOBHbIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA  JUISI  BBIYMCIEHUS  3HAYCHUMU

TPUTOHOMETPHUYECKUX (QYHKIMH 10 omHoW w3 HHX. OcHOBHBIE (HOPMYIIBI

TPUTOHOMETPHH:  (POPMYJIBI  CIIOKEHHS, yIBOCHHUS, NPeoOpa3oBaHUS  CyMMBEI

TPUTOHOMETPUYECKUX (PYHKIMH B IPOU3BEIEHHWE M IPOMU3BEACHUS B CYMMY.

[Ipumenenue GopmMyI1 pU BBIYUCIEHUN 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U

YIPOLIEHUS €ro.

CuMMeTpus TOUeK Ha €TUHUYHON OKPY>KHOCTH, TPUMEHEHHE AJIsl BbIBO/IAa (OPMYIT

IIPUBE/ICHUS.

Pemenne mno  QopMmyraM HM  TPUTOHOMETPHUYECKOMY  KPYr'y  NPOCTEHMIINX

TPUTOHOMETPUUECKUX YPABHEHUM.

OO01111e MeTo/1bI pelIeHNs] TPUTOHOMETPUYECKUX YpaBHEHUH (IIpUBEIEHUE K TMHEHHOMY,

KBaJIpaTHOMY, METOJ] Pa3joKEHUs Ha MHOXHUTENU, 3aMEHbI NepeMeHHOM). Ennnnynast

OKPY’KHOCTb M  pEIIEHUs  MPOCTEHIIMX  TPUTOHOMETPUYECKHX  HEPABEHCTB.

O3HakOMJIEHHE C MOHSATHEM OOpAaTHBIX TPUTOHOMETpHueckux (yHkuui. OnpeneneHus

apKCHHYyCa, apKKOCHHYCa, apKTaHIeHca 4ucia, H300pakeHne Ha eIWHUYHOU

OKPY’KHOCTH, IPUMEHEHHUE NPU PELICHUU YPABHEHMIA.

TeopeTuyeckue 3aHATHS. 2




Tema 2.1 OCHOBBI TPUTOHOMETPHUH.

CamocrosiTesbHasi padoTa

CooTHolIeHHE MEXTy TPUTOHOMETPHUYECKUMH (PYHKIIUSMU OJTHOTO U TOTO K€
apryMeHra.

®opmyiel puBeeHUS. YETHOCTh U HEYETHOCTD TPUTOHOMETPUYECKON (PYHKITUH.

CDOpMy.]'ILI CJIOKCHMUA. cDO}’)MYJ'I]E:I JBOMHOI'O U ITOJIOBUHHOT'O yria.

[TpeoOpa3zoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEAECHUE U HA0OOPOT.

OOpaTHble TPUTOHOMETPUUYECKUE (PYHKITHH.

Pemenue npocTelmx TPUroHOMETPUYECKUX YPABHEHUH.

Panunannoe n3mepenue yriioB. COOTHOIIEHHE MEXKTY TPaJyCHON U paluaHHONW MEPO.
Brrancenue 3HaYSHHU TPUTOHOMETPUYIECKUX (YHKIIUH.

AN D] b~

CooTHoIIeHNE MEX Ty TPUTOHOMETPHUIECKUMH (DYHKIIUSIMHU OJTHOTO M TOTO )K€ apTyMEHTA.
Jloka3aresnbcTBa TPUTOHOMETPUYECKHUX TOXKIECTB.

SN

HepI/IO,I[I/ILIHOCTB, YCTHOCTb, HCYETHOCTD, 3HAKNU TPUTOHOMCTPUYICCKUX (I)YHKHI/Iﬁ

@opMyIIbI TPUBEACHUS.

Teopembl CIOKEHUS.

@opMyIIBI ABOMHOTO U MIOJOBUHHOTIO yIJa.

[IpeoOpa3oBanne CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMN B IPOU3BEIEHUE U HA00OOPOT.

HpOCTeI‘/’H_HI/Ie TPUTOHOMCTPUYICCKUEC YPAaBHCHUSI.

HpOCTCI\/’IH_II/Ie TPUTOHOMCTPHUYCCKHUEC HCPABCHCTBA.
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Pazgen 3. ®yHxkuuwm,
CBOMCTBA M rpauKu.

HX]|

Coaepixkanue yueOHOro MaTepuajia

[TonsiTHE IEpEMEHHON, 3aBUCUMOCTH MEXYy IIEPEMEHHBIMU.

Ilonarue rpaduka. IlpunamnexxkHocTs ToukM rpaduky ¢yHkuuu. OnpeneneHue Mo
¢bopmyre npocreiiiiell 3aBUCUMOCTH, BUia ee rpaduka. Beipaxxenue u3 Gopmyisl o HON
IIEPEMEHHOM Yepe3 Apyrue.

Onpenenenue ¢pynkunu. O6iacTu onpeaeaeHus U 3HaYeHUH (QyHKIHH.

[Tpumeps! PyHKIIMOHATBHBIX 3aBUCHMOCTEN B PEAIbHBIX MPOLIECCaX U3 CMEXKHBIX
JUCLIUILINH.

Jloka3zaTenbHble PACCYXKICHUS HEKOTOPBIX CBOWCTB JIMHEMHOW W KBaJApPaTUYHOU
GyHKIMH, WCCIENOBaHMS JIMHEHHOH, KyCOYHO-TMHEWHOW, JIpOOHO-TMHEWHOW W
KBaJpaTUYHON (QYHKIMH, mocTpoeHue ux rpadukos. [loctpoenue u ureHue rpaduxos
¢bynkuuii. MccnenoBanue GpyHKIUN.

CocraiieHne BUJ0B (PyHKINN IO JAHHOMY YCJIOBHIO. 3a/1a4il Ha SKCTPEMYM.
[IpeobpaszoBanue rpaduka HyHKIHH.

OOpatnbie GpyHkmuu. Bug u rpadguk oOpaTHON (yHKIHH, ¢ 001acTh ONpEAeIeHUS U
obmacth 3HadeHui. [IpuMeHeHne CBOMCTB ()YHKIMI MPU HCCICAOBAaHUHM yYPaBHEHUN U
penIeHny 3a1a4y Ha SKCTPEMYM.

[TonsiTue cnoxxHoit pyHKuMU. Beruncienue 3HaueHUI QyHKIMHA 110 3HAYEHUIO
apryMeHTa.

Onpenernenne NOJI0KEHUS TOUKH Ha TpaduKe Mo ee KoopAuHaTaM U Ha00O0pOT.
CaoiicTBa (pyHKUMH NpU CpaBHEHUM 3HA4YeHMM cremneHei u jorapudmos. [locTpoenue
rpaUKoOB CTENEHHBIX M Jorapudmuueckux QyHKuMi. Pemenue mokazaTrenbHBIX U
Jorapu(MHUUECKUX ypaBHEHUI U HEPABEHCTB 110 U3BECTHBIM aJIrOPUTMaM.

[TonsiTe HempepbIBHOM MMEPUOINYECKON (QYHKIIMM, CBOWCTBA CHHYyca U KOCHHYCA,
MOCTPOEHUE UX TPa(UKOB.

lNapmonnueckue kosjeOaHus, NPUMEPhl TAPMOHUYECKHX KOJeOaHUN Ui OMNHCAHMS
MIPOLIECCOB B (PU3UKE U APYTUX 00JACTIX 3HAHUU.

[TonsiTue pa3pblBHOM mneproauueckol (YHKIMHM, CBOMCTBAa TaHreHca W KOTAHIEHCa,
MTOCTPOEHUE X TPa(UKOB.

[TpumeHeHne CBOWCTB (QYHKILUH JUIsl CPABHEHUS 3HAUEHUH TPUTOHOMETPUUYECKIX
(GyHKIUH, pelIeHns TPUrOHOMETPUYECKUX YPABHEHHH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHX (YHKIUI M ONpesesieHue 1o

rpadukam ux cBoiicts. [IpeobpazoBanue rpadukos.
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HpaKTH‘leCROC 3aHATHS.

Tewma 3.1 ®yHKIMY U TpadUKH. 2
CamocrosiTeibHass pabora 46
Yucnosas ¢pynkiusa. CriocoOs! 3ananust GyHKIMUA. O0IacTh ONPEACICHUS] © MHOYKECTBO 8
3HaYeHU# QyHKIHUH. MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YeTHOCTh, HEYETHOCTD,
nepuoanYHOCTh GyHKIMU. OOpaTHast GyHKIUS
[Toka3zarenbHast QyHKIHS, €€ CBOICTBA U rpaduK. 6
Jlorapudmmueckas QyHKIIUS, €e CBOWCTBA U TpaduK.
Tpuronomerpuueckue GyHKIIMH, CBONCTBA U rPpaUKH. 6
[pocreiimme npeoOpa3oBanus rpagukoB GyHKINU. 6
Haxoxnenne obmactu onpenenenus Gpynkiuu. Haxoxaenue 6
MHOYECTBa 3HAYCHUH (PyHKITHH.
[Toctpoenue rpaduKoOB MOKa3aTeabHOU (DYHKITUH. 6
[Toctpoenue rpadukoB morapupMuUIecKon GyHKIHH.
[Toctpoenne rpadukoB TpuroHomerpuueckoi Qynkuuu. [IpeoOpasoBanue rpadukoB 6
¢yuknuii. lapmMmoHnueckue kojaedaHus.

Pa3nen 4. Hauana Copepxanue yueOHOro Mmarepmuasa 50

MAaTEMATHYICCKOTO aHAJINn3a

[TonsTHE YNCITIOBOM MOCIEAOBATEIBHOCTH, CIIOCOOBI €€ 3aJaHNs, BEIYMCIICHHE €€ YWICHOB.
[Tpenen nmocnenoBaTenbHOCTH. Brrancnenne cymMMbl O€CKOHEYHOTO YHMCIOBOTO psijia Ha
npuMepe OECKOHEYHO YOBIBaIOIIeH TreoMeTpudeckoi mporpeccuu. dopmyna CyMMBI
0ecKOHEYHO yObIBaIOLIEi reOMETPUUECKON TPOrPECCUH.

[IpousBonHas, €€ MeXaHWYECKUI M T€OMETPUYECKUN CMBICI. AJTOPUTM BBIYMCIIECHUS
HpOI/ISBO)IHOI\/'I Ha 1OpUMEPE BbBIYUCICHUMA MTHOBEHHOM CKOpOCTH W YIJIIOBOTO
Kod(uIMeHTa KacaTeabHOU. Y paBHEHHE KacaTelbHOU B 00IIEM BUIE.

[IpaBuna quddepeHpoBanus, TaOIUIBI IPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKIUI.




TeopeMbl O CBSI3M CBOWCTB (YHKIIMM W Tpou3BoaHOW. McciaenoBanue QyHKINH,
3aJIaHHON (POPMYJION C TOMOIIBIO TPOU3BOAHON. Y CTAHOBJICHUE CBSI3M CBOMCTB (DYHKITUU
U Npou3BOAHON 1o ux rpaduxam. [IpumeHeHue NPOU3BOJHONW NpPU HAXOXKIECHUU
HauOO0JIbIIEr0, HAMMEHBIIETO 3HAYCHUSI U SKCTpeMyMa G yHKIIUU

WuTterpan u nepsoodpasnas. [IpaBuia Beraricnenus neppoodpasnoii. Teopema HproToHa-
Jleiionuna. Beruucnenune nepoodpasHoii GpyHkiuu. Pemenne 3amau ¢ UCIOIb30BaHHEM
nepBooOpazHoi u npousBoHOM. [IpuMeHeHre nuTerpaia i BEIYUCICHUS (PU3NYECKUX
BEJINYUH U TUIOLIAACH.

TeopeTuyeckoe 3aHATHE 4
Tema 4.1 Havana maTeMaTHu4eCcKOro aHauusa. 2
IIpakTnyeckue 3aHATHSA.

Tewma 4.2 nTerpai u ero npuMeHeHue. 2
CamocrositesibHas padora 46
[TocnenoBarensHocTr. CriocOObI 3aJaHKs U CBOMCTBA YMCIIOBBIX IOCIE0BATEIBHOCTEH. 2
[Tpenen uncioBOi MOCIEIOBATEIBHOCTH.

[Ipenen nepemennoii BenuuuHsbl. [Ipeaen ¢pynkun. HenpepbIBHOCTS. 2
[TonsiTHE MPON3BOHOM, €€ TEOMETPUUYECKUIN CMBICIL. Y paBHEHUE KacaTelIbHOU K TpaduKy| 2
(GyHKIIH.

[TpaBuna quddepeHpoBanHus: NPOU3BOHASL, CYMMBI, Pa3HOCTH, IPOU3BECHHUS, 2
4aCTHOTO.

[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH. 2
[Ipu3Haku mOCTOSHCTBA, BO3pacTaHusi W YyOBIBaHMS, OSKCTpEMyM, HauOoOjblIee U 2
HauMEHbIlIee 3HaYeHUs] PYHKIIMU Ha OTPE3KE.

[IpousBoaHas CnoXHOU (PYHKIUH. 2
Bropas npousBoaHas u ee pusznueckuit cMpica. HampapiieHne BBITYKIOCTH, TOYKH 2
neperuoa.

[Ipumenenne mpousBoaHON K moctpoeHuto rpaduxos. Auddepenunan ¢pyHkumu, ero 2
T€OMETPUYECKHUI CMBICI.

IlepBooOpasnas ¢pyHnkuuu. HeonpeneneHHbli HHTErpall U €ro CBOMCTBA. 2
HenocpencrBeHHOE MHTETPUPOBAHUE.

[Tonsitue 06 onpenenennom unterpane. ®opmyna Herorona-JIeiOnuma. 2




OmnpeneneHHbIl UHTETpal KaK MpPeesl HHTErPalbHOM CYMMBbI, T€OMETPUYECKUI CMBICI
OIIPEAEIEHHOr0 NHTETpaa.

[IpuMeHeHne omnpeneseHHOro UMHTErpajla Ui HAaXOXJICHHS IUIOLIAau 2
KPUBOJIMHEHHOW TpaIeiuu.

Brruucnenue npenena ¢pyHKIUU IpU X — 0. PacKpbITHE HEONPEAESTICHHOCTH 00/c0. 2
Brruucnenue npenena ¢pyHKIUU Ipu X — a. PackpbITHe HEONPEAEICHHOCTH 0/0. 2
Henocpencreennoe nuddepennupoBanue. JuddepeHmpoBaHUE CIOKHBIX 2
byHKIHIA.

I'eomerpuuecknii u (U3KMYECKUH CMBICT TPOM3BOAHOW. Pemenue 3amaHuii  HA 2
COCTaBJICHHE YPaBHEHUSI KacaTeIbHOU K rpaduky QyHKIMU B TOUKE KacaHUs.

HccnenoBanne QpyHKIIMM HA MOHOTOHHOCTB, 3KCTpeMyM. HaxoxkeHne HauOobIero u 2
HAaUMEHBIIETO 3HAUYEHUS QYHKIIUH.

[IpumeHeHne MPOU3BOIHON K HUCCIENOBAHUIO (DYHKIUH. 4
HenocpencTBeHHOE UHTETPUPOBAHUE. 2
Brruucnenue onpezaeneHHoro uuterpaia no gopmyne Hetotona-JleitOnuma 2
Beruucnenue miomanaei miockux Guryp ¢ moMouibo onpeaeeHHOro MHTerpana 2




Pazgen S. YpaBHenus u
HepaBeHCTBa

Coaep:xanue yueOHOro MaTepuaJia 22
Kopennb anreOpanueckux ypaBHEHUH, HCCIEAOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHIA.
Teopust paBHOCMIIBHOCTH ypaBHEHUH, ee mnpumMeHeHus. Ilpuembl mnpeobpazoBaHus
YpaBHEHUH, CTAHAAPTHBIE YPABHEHHUSI.

Pemrenne panuoHalbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPUYECKUX

YPaBHEHUH U CUCTEM.

Hcnonp3oBanue CBOWCTB M rpadmkoB (QYHKIHMHA JUIs pelIieHus ypaBHeHHH. Pemenue

YPaBHEHUN U CHCTEM YPABHEHHH C MOMOUIBIO MPUEMOB PA3JIOKECHHS HA MHOKUTEIIH,

BBEJICHUSI HOBBIX HCM3BECTHBIX, ITOJCTAHOBKH, TPaUICCKOT0 METO/Ia.

OO6mue Bompock! peieHus: HepaBeHCTB. CBONCTBA U rpa@uKOB (PYHKIUN MPU pEIICHUN

HEpaBeHCTB. PelleHne HEpaBEHCTB W CHUCTEM HepaBeHCTB. lcmonb3oBaHue

MaTeMaTUYECKUX METOJIOB Il PELIEHUs COJEPKATENbHBIX 33/lad U3 Pa3IudHbIX
oOnacteld HAyKu W MpakTUKU. HTeprpeTupoBaHue pe3yabTaTOB C y4ETOM pealbHBIX

OTPaHUYCHUH.

IIpakTu4yeckoe 3aHsiTHe 2
Tema 5.1 YpaBHeHUs U HEpaBEHCTBA. 2
CamocrosiTesibHas padora 20
PaBHOCHIIBHOCTB YpaBHEHUH, HEPABEHCTB, CHUCTEM. PalmoHanbHbIE U 2
HMppalroHaJIbHbIE, TOKA3aTEJIbHBIE U TPUTOHOMETPUYECKNE YPAaBHEHUSI, HEPABEHCTBA U
CHCTEMBI.

OcHOBHBIE TpUEMBI WX penieHus (pa3ioXeHWe Ha MHOXKUTENH, BBEJIEHHE HOBBIX 2
HEW3BECTHBIX, MOJICTAHOBKA, Tpad)UueCKUil METO).

[TokazarenbHblie U TOTapudMUUECKUE YPAaBHEHHS 1 HEPABEHCTBA. 2
TpuUroHoMeTpUYECKHE YPAaBHEHUSI U HEPABEHCTBA. 2
OCHOBHBIE TPUEMBI PEIICHUS TPUTOHOMETPUUYECKUX YPABHEHU U HEPABEHCTB. 2
Pemrenue nokazaTenbHbIX YPABHEHUH pa3IMUHBIMU METOAAMH. 2

Pemienne nokazaTenbHBIX HEPABEHCTB PA3IMYHBIMU METOJAMU. 2
Pemenue cucrem nokasaTenbHbIX YPABHEHH U HEPABEHCTB. 2




Pemenue norapupMudeckux ypaBHEHHH Pa3IMYHBIMUA CIIOCOOAMH. 2
Pemenue norapupmMuueckux HEPaBEHCTB pa3IMUHBIMU CIIOCOOAMHU. 2
Pemenue cucrem gorapupMUUECKUX ypaBHEHUH. 2
Pa3nea 6. KomOnnaTopuka, Conep:xanue yue0HOro MmarepuaJia 39
cratuctuka W Teopus ([IpaBuna komOuHaTopHku. Penienne KOMOMHATOPHBIX 3a1ay.
BepPOSATHOCTEM Merox mnepebopa u mnpaBwio yMHOXKEHHS. OCHOBHBIE TOHSATHS KOMOMHATOPUKH:
pa3MenieHus, coderaHusi, nepectaHoBka. dopmynbl ajii UX BbBIYUCIEHUA. buHOM
Herotona, tpeyronpHuk Ilackams. 3agaun Ha MCNONb30BaHME IMOHATUN W IpaBUII
koMOuHatopuku. Kiaccuueckoe omnpeneneHue BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTH.
Teopema o cymMe BeposTHOCTEH. Bbruncnenne BeposiTHOCTEN COOBITUI.
[IpencraBneHne YMCIOBBIX JAaHHBIX M UX XapaKTEepUCTUKU. PellieHne mpakTuyeckux 3aaay
Ha 00pabOTKy YMCIIOBBIX JIaHHBIX, BHIUMCIIEHUE UX XapaKTEPUCTHK.
IIpakTH4eckue 3aHATHSA 4
Tema 6.1 Kombunaropuka. 2
Tema 6.2 DnemMeHTbl TEOPUH BEPOSITHOCTEN M MAaTEMaTHUYECKON CTATUCTUKH. 2
CamocrosiTesibHas padoTa 40
OcHOBHBIE IOHATHSI KOMOMHATOPUKU: pa3MellleHue, IepecTaHOBKa, COUETaHHE. 2
[Tpeamer Teopun BeposiTHOCTENH. COOBITUS M UX KIIacCU(UKALUS. 2
Krnaccuueckoe M cratuyeckoe OINpeAeseHue BEPOATHOCTH. TeopeMbl CIOXKEHHUS U 2
YMHOXEHHS BEPOSTHOCTH.
(Dopmyia nosHou BeposTHOCTH. Popmyna bepryim. 2
JluckpeTHas ciiy4aiiHas BEITUYMHA. 3aKOHBI €€ PacIpeAcIeHUs.
[Ipenmer MaremMaTHyecKOW CTAaTUCTHKU. BBIOOpPKH, BBIOOPOYHBIE paclpeieIeHuUs. 2
YucnoBble XapaKTEpUCTUKU BEIOOPKH.
[Ipocreiimue komOuHaTOpHBIE 3a1auu. [IpaBuio yMHOKEHUS U IEPEBO BAPHAHTOB. 2

[IepecranoBku.




Br160p HeckoIbKUX A51eMeHTOB. CodyeTaHusl.

bunom Herorona u tpeyronsauk [Tackarns.

Pemenne 3a1a4 Ha IPUMEHCHUEC KIIACCHYCCKOI'O OIIPEACICHUA BEPOATHOCTH.

Pemrenue 3ana4d ¢ npUMEHEHUEM TEOPEM CIIOKEHHSI U YMHOKECHUS BEPOSITHOCTEH.

Pemenue 3amau Ha npuMeHeHUE HOPMYJIBI TOJTHOM BEpOSATHOCTH U hopmMyIisl baiieca.

Pemenue 3amau Ha mpumenenue ¢opmyiasl bepuymnu. JlokaibHOW M HHTETpaIbHOU
Teopem Myaspa — Jlannacca. @opmyisl [Iyaccona.

W P BADNODN

Pemenue 3aga4 Ha HAXOXKIEHUE MATEMATUYECKOTO OKHUIAHUS, TUCIIEPCHH, 2
KBaI[paTI/I‘IHI)IX OTKHOHCHI/If/'I.
ITocTpoeHue 1Mo JaHHBIM paclpeaecHUs BBIOOPKH ITOJIMTOHA YaCTOT, THCTOIPAMM. 2
CoBMeCTHBIE pacipeieNiCeHUs CITyYalHbIX BEJIMYUH.
Paznen 7. Coaep:xxanue yueOHOro MaTepuaJia 74
I'eomerpus. [Ipu3Haky B3aMMHOTO PACHOJIOKEHUS MPSIMBIX U TI0CKOCcTe. Onpeaenenust, Mpu3HaKu

Y CBOMCTBA ITApAJUIEIbHBIX U IEPIEHAUKYIISPHBIX IUIOCKOCTEN, IBYTPAHHBIX U JINHEUHBIX
YTJIOB.

HOCTpOGHI/IC YIJI0B MCKAY NPsSIMbIMH, HpﬂMOfI " IIOCKOCTBIO, MCKAY IIIOCKOCTAMMU IIO|
OTHMCAHUIO U PAaCO3HABAHUE UX HA MOJIETISX.
Hcnons30BaHne NPU3HAKOB M CBOWMCTB PACIIOJIOKEHHUs MPSMBIX M IIOCKOCTEW IpH|
pelIeHnn 3a1au.

HOCTpOCHI/Ie U KOHCTPYHMPOBAHUC Ha MOJCIAX IMCPICHAUKYIAPOB M HAKIOHHBIX K
IIJIOCKOCTH, ITPAMBIX, IMapaJICIIbHBIX HHOCKOCTCI\/’I, YIJIOB MCKAY HpSIMOfI " IINIOCKOCTBIO.
Pemenne 3aaa4 Ha BBIYHUCICHHUEC I'COMCTPHUYCCKUX BCIMYHH. PaccrostHne OT TOYKH a0
IJTOCKOCTH, OT MPSIMOM JI0 TNIOCKOCTH, MEXKAY MIIOCKOCTIMU, MEXAY CKPEIIMBAIOIIUMUCS
MPSIMBIMU, MEXTY TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O PACCTOSHUSAX (TEOPEMBI CYIIIECTBOBAHUS, CBOMCTBA).
N3o00paxkeHne Ha dYepTekax W MOJAENSAX PACCTOSHUHA. BbIuucieHune paccTosHUN B
npoctpanctBe. [Ipumenenue Gopmyn U TeopeM IUTAHUMETPHH ISl pelIeHHs 3ajad.
[TapannensHOE MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o miIomaan OpTOroHaIbHOU




MPOEKIIUM MHOTOYTOJIbHUKA. B3anMHOE pacroyioKeHUH NPOCTPAHCTBEHHBIX (DUTYD.
Onucanue U XapakTepUCTUKa pPA3IUYHbIX BHUJIOB MHOI'OIPAaHHUKOB, IEPEYUCIEHUE HX
JJIEMEHTOB U CBOMCTB.

Brimonnenue noctpoeHuii Ha M300payKEHHUSIX U MOJIEIISIX MHOTOTPaHHUKOB. Brruncinenue
JMHEWHBIX SJIEMEHTOB M YTJIOB B IPOCTPAHCTBEHHBIX KOHPUTYpAIHIX. XapaKTEPUCTHKH
U U300pakeHUs] CEUCHMId, pPa3BEPTKM MHOTOTPAHHUKOB, BBIYMCICHUE IUIOIIAACH
ITIOBEPXHOCTEH.

[TocTpoenne mpocTedmnx cedeHuil Kyba, mpu3Mbl, TUpaMuabl. Buabl cummerpuii B
IIPOCTPAHCTBE, ONIPENEIICHNS U CBOMCTBA. XapaKTEPUCTUKA CHMMETPHH TEJl BPALICHUS U
MHOI'OTPaHHUKOB. PemnieHue 3agad ¢ MCIOJIb30BAaHUEM CBOWMCTB cUMMeETpuH. Tena
BpalICHUs, MX ONPENEIICHUs U CBOKCTBA.

Teopema o cedeHmum mapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTelIbHOM K cdepe.
XapakTeprucTuka U U300pa’keHue TeJl BpaleHUs], UX pa3BepTKU, ceueHus. Pemenue 3anau
Ha TIIOCTPOCHUE CEYEHUM, BBIYUCICHUE [UIMH, PACCTOSHMM, YIVIOB, IUIOLIAJCH.
IIpuMeHeHMe CBOMCTB CUMMETPUH NPH PELLICHUH 3a/1a4 Ha TeJla BpallleHHsl, KOMOMHALIUIO
TeNl.

[Tnomans. O6beM. AKCHOMBI B CBOMCTBA. Brruncinenne momaaen miockux Guryp.
Teopembl 0 BBIYMCIEHUN 00bEMOB IPOCTPAHCTBEHHBIX TeJl. Bbruncienne 00beMoB.
@opMysbl BEIUHACICHMS TUIOMAAECH MMOBEPXHOCTEH MHOTOTPAaHHMKOB M TEJ BpAllECHUS.
Metoa BBIYMCIICHHUS IO N TOBEPXHOCTH cephl. 3a/1aui Ha BHIYMCICHUE TUIOIAAeH
MTOBEPXHOCTU IPOCTPAHCTBEHHBIX TEIL.

Bekropsl. JlekapToBa cuctemMa KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEHM, HAXOXKIEHUE KOOpAUHAT TOYEK. YpaBHEHHE
OKPYKHOCTH, c(hepbl, IIIOCKOCTU. PaccTossHue MeX 1y TOUKaMu.

CBolicTBa BEKTOpPHBIX BeNMYMH. [IpaBuia pas3nokKeHHs BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, HAXOXKJIEHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, JEHUCTBUH C
BEKTOPAaMH, 3aJaHHBIMH KOOpJAUHATAMH.

CkansipHO€ TIPOM3BEJIEHUE BEKTOPOB, BEKTOPHOE YpPAaBHEHHME NPSAMOM M IUIOCKOCTH.
Pemenue 3a1a4 Ha 1eHCTBUS C BEKTOPAaMH, KOOPAWHATHBIN METO/I, BBIYMCIIEHNE BEJINYUH
YIJI0B U PACCTOSTHUM.

TeopeMbl cTepeoMeTpuM O B3aMMHOM DAcCHOJOKEHUM MPAMBIX M IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB.

Teoperuyeckue 3aHATHS




Tema 7.1 IIpsimble ¥ IJIOCKOCTH B IPOCTPAHCTBE

IIpakTHYeckue 3aHATHSA 2
Tema 7.2 MHOrorpaHHMKM U KpYyTJbl€ TEJa. 1
Tema 7.3 KoopauHAaThl U BEKTOPBHI. 1

CamocrosiTeibHas pabora 70
AKCHOMBI CTEPEOMETPUN U NPOCTEHIINE CIEACTBUS U3 HUX. B3auMHOE pacnoiokeHne 2

JIBYX IPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKIY NPSIMBIMU.

[TapamienpHOCTD MPSAMON U IUNIOCKOCTH, APAJUIEIBHOCTD JBYX IUIOCKOCTEH. 2
[TeprieHAMKYAAPHOCTD MPAMON U IIIIOCKOCTU. B3anmMHOE pacnonoKeHue npsiMbIX U 2

IJIOCKOCTEN B IPOCTpAaHCTBE. lIepnenauKyisip 1 HakJIOHHAsA. YTOJI MEXY IPSIMOU U

IJIOCKOCTBIO.

TeopeMa 0 Tpex nepreHAuKYIIApax. 2
JByrpanHsIi yroiu. [lepneHauKynsipHOCTb IBYX INIOCKOCTEH. 2
['eomeTprueckue npeodpazoBaHUsl IPOCTPAHCTBA: MAPAJUIEIbHBIN MEPEHOC, CUMMETPHS] 2
OTHOCHUTEJIBHO ITUIOCKOCTH.

Mpmuororpanauku. [IpaBunbHble MHOrorpaHHukd. Ilpusma. Ilapamnenenunen u ero 2

cBoricTBa. HaxoxIeHue miomaay noBepXHOCTH.

[Tupamuna. CBoMCTBa MapauIeNbHbIX NIepeceueHnil B nupamuie. Haxoxaenue miomany 2

MIOBEPXHOCTH.

Ky6. Cummerpuu B kyOe. Ceuenus kyoa. 2

IToBepxHOCTh BpaleHus. Teno Bpamenus. L{lunuuap u Konyc. 2
CeueHns HWIMH]IPA U KOHYCA IJIOCKOCTIMU. [I0BEpXHOCTh NMIMHAPA U KOHYCA. 2
Tap u cdepa. KacatenpHast miaockocTs k cdepe. [Inomans noBepxHoct chepsl. 2




[Tonsatue o6bema reomeTpudeckoro reiaa. O6beM MHOTOTPAaHHUKOB.

OO0beM Ten BpalleHus. 2
[IpsiMoyToNbHBIE KOOPAUHATHI HA IUVIOCKOCTU U B IPOCTPAHCTBE. BEKTOPHI HA MIJIOCKOCTH 2
U B [IPOCTPAHCTBE.

HelictBusa Haa BekTopamH. JlecTBUS HaJl BEKTOpaMH, 3aJITaHHBIMU CBOUMH 2
KOOpJIMHATAMM.

Monynb Bektopa. PaBencTBO BekTOpoB. ClioKeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa HA| 2
yucno. [Ipoeknus BeKTopa Ha OCh.

VYpaBHeHHE TUHUY, NPSIMON U OKPYXKHOCTH. PellieHne TMHENHHbIX YpaBHEHUN U METO/Ib] 2
UX pELIEHUS.

CamocrosiTesibHasi padoTa ( BbINOJHEHUE YIIPAKHEHH ) 43
Pewenue 3aay Ha napanienbHOCTh MPSIMOM U TUIOCKOCTH.

Pemenue 3aga4 Ha nmapajuieIbHOCTh ABYX IMJIOCKOCTEM.

Pemienue 3a1au Ha HAXOXKECHUE yTrila MEXIY IPSIMBIMH, YTJIa MEXKIY MPSIMOU U

IJIOCKOCTBIO.

Pemienue 3a1au ¢ mpuMeHEHUEM TEOPEMBI O TPEX MEPIICHIUKYIIsIpax. 1
Pemenue 3ampau o teme: «IIpssmMoyronbHbIi napauienenuneny. Pemenue 3amad no reme: 1
«[Tapamnenenuneny.

Pemrenue 3a1au Ha NOCTpOEHUE CEUEHUI B IPU3ME. 1
Pemenue 3amau o reme: «lIpaBuiibHast TUpamMuaa. 1
Pemenue 3a1ay Ha TOCTpPOEHUE CEUCHHI B TUPAMUJIC. 2
Brluucnenue 31eMEHTOB PU3MbI HA MOJECIIH. 2
Brruucnenue 351eMeHTOB, TIJIOMIAH TTOBEPXHOCTH TUPAMUJIBI. 2
Brruucnenue mioniaan NOBEpXHOCTH MPU3MBI. 2
Brruucnenue miomnaan moBepXHOCTH MIJIMHIIPA M KOHYCa Ha KOHKPETHOW MOJICIIH. 2
Pemenue 3anau o teme: «llap, cepa, Beruucienue miomam noBepXHOCTH» 2




Pemienue 3a1a4 Ha HaAXOXKAEHUE 0OBEMA MTPU3MBI.

Pemenue 3a1a4 Ha HaxXOXkIeHUE 0OBEMa HMIIMHPA, KOHYCA.

Pemrenne 3a1a4 Ha HaXOXACHUC o0beMa nmupamMu/ibl.

Pemrenne 3a1a4 Ha HaXOXXACHUC o0beMa mapa.

Brrunciaenue o0beMOB IIPU3MBI, ITIUPpaAaMHJIbl HA KOHKPETHBIX MOACIIAX.

Brruncnenne o0beMOB IIWIMH/PA U KOHYCa HAa KOHKPETHON MOJICITH.

Brraucnenue miomany u o0beMa Teja CI0KHOU KOH(l)I/IpraI_II/II/I.

Konrponsnas padora Ne 7

Pemenue 3aga4 Ha HAX0XKACHUE TTHHBI BCKTOpPA yIjia MCXKY BEKTOpaMHU. Pemenue 3agau
Ha HaXOXXIACHHUC KOOPAUHAT TOUCK, ACTLAINIUX OTPE30K B JdHHOM OTHOLICHHWH.

RPIERPINIDN NN NN DN

Pemenue 3amay Ha HaXOXKJEHHUE JJIMHBI BEKTOPA, Yria MEXIAY BEKTOPaMH, KOOPAUHAT
TOYEK, JIEAIINUX OTPE30K B JAHHOM OTHOLIEHUH.

Pemenne 3aa4 Ha HAXOKACHUEC KOOpAUHAT TOUCK, ACIIAIINX OTPEC30K B JIAHHOM
OTHOIICHUMU.

Penrenue 3aau Ha HAXOXKJICHUE CKATSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO TIPOU3BEICHUS
BEKTOPOB.

Hroro:
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3. YCJIOBUS PEAJIM3ALIAU ITIPOTPAMMBI YUEBHOU JIAUCIIUTLIIMHBI
OY]1 04 MATEMATHUKA

3.1. TpeGoBaHusl K MAaTEPUAJIbHO-TEXHHYECKOMY 00ece4eHH 0

Peanuzanus  yueOHOI JTMCLUUIUIAHBL TpeOyeT HaJIU4us y4eOHOTO
KaOMHeTa MaTeMaTUYCCKUX JUCIUTLINH.

OobopynoBanue y4eOHOr0o KaOuHeTa:

- HarJIsIHBIC TOCOOUS (KOMIUIEKTHI  y4eOHBIX TaOUIl, IJIAKATOB, TIOPTPETOB
BBIJIAIOIINXCS YUCHBIX-MAaTEMAaTUKOB, MOJICIIH U JIP.);

- CHEUUAIM3UPOBAHHOE PEAMETHOE OCHAIIICHHE;

- TEXHHYECKUU CPeJCTBA OOYUCHUS M OPITEXHUKA,

- -cpenctBa  MHMOPMAIMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMA W ayauo
BUJICOMATEPHAIBI;

- CIPaBOYHHMKH, METOJMYCCKUE TOCOOHS, CTICIIUAIbHAS JIUTepaTypa.

Harasigabie nocodus:

1. TpuronomeTpuuecKkasi OKPYKHOCTb.

2. Tabnuma mpou3BOIHBIX.

3. Tabnuma MHTETPAJIOB.

4. JlepeBsiHHbBIC, METAJUIMYCCKHE TEOMETPHUCCKUE (DUTYPBI

4. YueOHO-MeTOAMYECKOE M HH(OpMALIMOHHOE 00ecTiedeHHe TN C UM ILTUHBI
a) OCHOBHAsI JINTeparypa:

1. BammakoB, M.J. MartemaTuka [ DneKTpoHHBIH pecypc]: yuebnuk / bamvakos M.U. -
Mocksa: Akagemus, 2020. - 256 c.- ObC «Akagemus» - Pexxum nocryna:
https://academiamoscow.ru/reader/?1d=477386 (a1 aBTOpHU3. MOIH30BATEIICH )

0) J0MOJTHUTEIbHAS JINTEpaTypa:

2. Jlamasa, A.A. Maremaruka [ DIeKTpOHHBIN pecypc]: yaeonuk / A.A. anasH. - M.:
®opym, 2020. - 544 c. - ObC «Znanium.comy - Pexum noctyna:
https://znanium.com/catalog/document?id=359286
B) HHTEPHET-PeCYpPChI:

1. Enunas xomekuuss LUQPPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum poctyma:
www.schoolcollection.edu.ru

2. Maremaruka. - Pexxum nocryma: http://www.mathematics.ru

3. Bcs maremaruka B 01HOM MecTe. - Pexxum goctyna: http://www.allmath.ru/

4. @enepalbHbIi LIEHTP HHPOPMAIIMOHHO-00Pa30BaTENBHBIX PECYPCOB. - Pexxum

nocryma: http:/fcior.edu.ru/
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4.  KOHTPOJIb M OIIEHKA PE3YJIBTATOB OCBOEHMSI
YYEBHOM JUCHUILINHEI

Kpurepum ouenkn

MeToabI OLIEeHKH

Pe3ysabTarsl 00yyeHus

3Harth:

31- OCHOBHBIC (YHKIIHH, HX
rpaduKy U CBOMCTBA;

32- NIPUHLIAIIBI Hayal
muddepeHIaIbHOTO u

HUHTErpaIbHOTO UCYNCIICHUN;
33-muddepennmanpabie
ypaBHEHUS MEPBOTO M BTOPOIO

MOPSIJIKA;
34- OCHOBHBIE HOHATUA
KOMOMHATOPHKH;

V1- BBINOTHATH HECIOXKHBIE
JEHCTBUS HAJl KOMIUIEKCHBIMU
YHCIIaMU;
VY 2- - n01p30BaTHCS HHKEHEPHBIM
KaJbKYJIATOPOM JJIsl BEIYMCIICHHUS
apudMeTUIECKNX JEeHCTBUMN C
3aJJaHHOW TOYHOCTBHIO
MOTPEIIHOCTEH;
V¥ 3- crpouTts rpaduku
3JIeMEHTapPHBIX (PYHKIHH U
MIPOBOJIUTH MPe0Opa3oBaHUE
rpauKOB, UCHOJB3Ys N3yUEHHbIE
METO/IBI;
V4-pemiate uppaluoOHAIbHBIE W
TPUTOHOMETPHUUECKUE,
MIOKa3aTeNbHbIE u
norapu(MHUUECKHEe YpaBHEHUS |
HEPaBEHCTBA;

Y5- pemarb cUCTEMBI ypaBHEHUN

M3y4EeHHBIMU METOJIaMH;
VY 6- HaxoAUTh HECIIOKHbIE
npezensl QyHKIMNA B TOUKE U Ha
0ECKOHEYHOCTH; IPUMEHSITh
anmapar MaTeMaTH4eCKOTro
aHaJIM3a K pelIeHHIO 3a/1a4;
pemars NpocTennme
muddhepeHIanbHbIe YPAaBHEHUS;
peliaTh 3aJa4i Ha BEPOSTHOCTD
COOBITHI;
V7- u3o00paxare Ha pUCYHKaX U
yepTrexax NPOCTPaHCTBEHHBIE
reoMeTpuuecKkue GUrypsl 1 ux
KOMOWHAIINH, 3a]JaBacMbIC
YCIIOBUSIMU TEOPEM U 3a/1a4;
BBIJICJIATH U3y4YEHHbIE (PUTYPHI HA

Or1eHKa «OTJIMYHOY BBICTABIISETCS
oOyyJaromiemMycsi, €Clid OH TITyO0KO 1
MPOYHO YCBOWJI ITPOTPAMMHBIH
MaTepHal Kypca, UCUEpIIbIBAOIIIE,
MOCJICIOBATENBHO, YETKO U
JIOTHYECKU CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
NPaKTUKOM, CBOOOIHO CIPaBIISICTCS
C 3a/1a4aMH1 U BOIIPOCaMH, HE
3aTPYAHSETCS C OTBETAMU IPU
BUJION3MCHCHUY 3a/1aHUH,
NPaBUILHO OOOCHOBBIBACT
MIPUHSITHIE PEIICHHUS, BIAICCT
pPa3HOCTOPOHHUMHU HAaBBIKAMH |
MIPUEMAMHUBBITTOJIHCHUS
MPAKTUYECKHX 3a71a4;

OLIEHKA «XOPOIIIO»
BBICTABIISICTCSI 00yUaIOMEMYCS,
€CJIM OH TBEPJIO 3HACT MaTepual
Kypca, TPaMOTHO U IO CYILIECTBY
U3J1araeT ero, He JOMycKas
CYIIIECTBEHHBIX HETOUYHOCTEH B
OTBETE Ha BOMPOC, MPABUIBHO
PUMEHSIET TEOPETUICCKHE
MIOJIOXKCHHUS TIPU PEIICHUN
NPAaKTUYECKUX BOIIPOCOB U 33134,
BJIaJIeeT HEOOXOAMMBIMU HaBBIKAMHU
" IpUEMaMU UX BBIITOJTHCHUSA

OLICHKA «yJIOBJIETBOPUTEIHHOY
BBICTaBJISIETCS 00yJaromeMycs,
€CJIM OH UMEET 3HaHUS TOJIbKO
OCHOBHOT'O MaTepuaia, HO He
YCBOMJI €T0 JI€TaJIEH, OIyCKAeT
HETOYHOCTH, HEIOCTATOYHO
IpaBUIbHbIE (POPMYITHPOBKH,
HapyILIEHNs JIOTHYECKON
MOCJIE0BATEIHHOCTH B U3JI0KEHUH
IIPOrpaMMHOT0 MaTepuania,
UCIBITHIBACT 3aTPyIHEHUSI  MIPHU
BBIMIOJTHEHUH MPAKTUYECKUX 3a]1aY;

OIICHKA «HEYJIOBJIETBOPHUTEIBHO»
BBICTaBIIIETCS O0yJaromemMycs,
KOTOPBIN HE 3HAET 3HAUUTEIbHON
4acTU NIPOrpaMMHOI0 MaTepHaa,
JIOTTYCKAET CYIeCTBEHHBIC OIIHMOKH,

DKkcnepTHas
OIICHKA
JEATEIbHOCTH
o0yJaromuxcst
IPH  BBIOJIHEHUMY|
U 3aIuTe
pe3yIbTaTOB
MPAKTUIECKUX
3aHATHH,
BBITIOJTHCHHH
JIOMAIIHUX padoT,
ompoca,
pe3yNIbTaTOB
BHEAYIUTOPHOU
CaMOCTOSTEIIbHOM
paboThl
oOyJarommxcs,
KOHTPOJIBHBIX
paboT u apyrux
BHJIOB TEKYIIIETO
KOHTPOJIS | T.II..
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MOJIEJISIX U YepPTEeXkaxX; JOKA3bIBATh | HEYBEPEHHO, C OOIBIITNMHU
U3Yy4YEHHBIE B KypCE TEOPEMBI; 3aTPYJHEHHUSIMHU peIlIaeT

V8- BBIYHCIISITh 3HaueHuA| IPAKTHYCCKUEC 3a1a41 WU HE
T€OMETPUIECKAX BeauyuH| CIPABIACTCA ¢ HUMHU
(mmuH,mIomanei,00eMoB), CaMOCTOSATCJILHO.

UCTIONB3YS U3yYeHHBIE POPMYIIBL, a
TaKKe armapar anreopsl, aHaIu3a u
TPUTOHOMETPUH;

VY 9- npuMeHsTh OCHOBHBIE METOIbI
reoMeTpUH(IIPOEKTUPOBAHMS,
npeoOpa30BaHUi,BEKTOPHBIH,
KOOpJMHATHBIN )KPEIIEHUIO
reOMETPUUYECKHX 3a/1au.

AJANTAIIAA PABOYEM ITPOT'PAMMBI TP OBYUEHUU UHBAJIAJIOB
N i1 C OrPAHUYEHHBIMU BO3MOXKHOCTAMMUA 310POBbSA

Ananranus paboueit nporpamMmbl guciuiuinael OY J[.04 MaTemaTrka MpoBOAUTCS MPU
peayM3aiii  aIalTUBHOM ~ 00pa3oBaTelNbHOW MPOrpaMMBI  — MPOTPAMMBI  MTOJATOTOBKH
CIICLIMAIMCTOB cpe/iHero 3BeHa no crnennaibHocTh 40.02.01 TIpaBo 1 opranuzaius ColMaabHOIO
obecrieueHus B MENIIX 00eCTeueHus MpaBa MHBAIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
37I0pOBbsl Ha TMOJy4YyeHHUE NPO(PEeCCHOHATBLHOTO OO0pa30BaHUsI, CO3JaHUS HEOOXOAMMBIX JIJIst
MOJIyUYeHUsI CpeaHEro MpodecCHOHANBFHOTO O0pa30BaHUSA YCIOBUH, a Takke o0OecredeHUs
JTOCTHDKCHHUST OOYYalOMMHCS WHBAIWJAMUA M JIMIIAMH C OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU
37I0POBBS PE3YJIHTATOB (POPMUPOBAHUS MPAKTUUECKOTO OIIBITA.

Obopyoosanue yuebnoeo kabunema Haumenosanue xabunema ons obyuarowuxcs c
DA3TUYHBIMU 8UOAMU 02PAHUYEHUS 300P08b

OcHamienne kabunera HaumenoBanue yueOHOro kabMHeTa B COOTBETCTBHH C 1. 3.1.
JIOJI’KHO OTBEYaTh 0COOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM 00y4YarONIMXCd UHBAJIUIOB U JIULL C
OTpaHUYEHHBIMU BO3MOKHOCTSMH 3710pOBbs. KaOnHeT oskeH ObITh OCHAIlEHbl 000pYA0BaHUEM
Y Y4eOHBIMHU MECTAMHU C TEXHUUECKUMHU CPEJCTBAMHU 00y4YEHHUS AJIs 00yUJaroUIMXcs C pa3InyHbIMU
BUJIaMH OI'PaHUYEHUI 310pPOBBS.

Kabuner, B k0OTOpoM 00y4aroTcs JIMila ¢ HAPYIICHHEM ClTyXa JOJHKeH ObITh 000pyI0BaH
paZMoOKIacCOM, KOMIIBIOTEPHOM TEXHUKOHM, ayJAMOTEXHHUKOW, BUICOTEXHHUKOW, 3IIEKTPOHHOMN
JIOCKOW, MYJIbTUMEUNHON CUCTEMOM.

Jns  cnaboBuAsmuX oOydyaromMxcsi B KaOWHETe MpelycMaTpUBAIOTCS MPOCMOTP
yIAJIEHHBIX OOBEKTOB MPHU TOMOIIM BHICOYBEIMUUTENEH Uil YHaJeHHOTO IPOCMOTPA.
Hcnons3oBanne bpalineBCKOW KOMIIBIOTEPHOW TEXHUKH, JJIEKTPOHHBIX JYI, MPOrpaMm
HEBU3YaJbHOTO JOCTyNa K MH(POpPMALMHU, TEXHUYECKHX CPEACTB IMpHeMa-liepeaayn ydeOHOH
uH(pOpMalUU B JOCTYIHBIX (hopMax.

Jlnst 0Oydaronuxcsi ¢ HapyleHHeM OMOPHO-ABUIaTeIbHOIO anmnapara KaOuHeT JO0JDKEeH
OBITH 000PYIOBaH MEPEABUKHBIMU PETYIUPYEMBbIMU TAPTaMU C HCTOYHUKOM MUTAHUSI.

BrlmeykazanHoe — OCHalleHWE  yCTaHABIMBAETCSA B KaOuHeTe pu
HaJTUYHH 00yJaroIUXCs 110 aIaTHPOBAHHON 00pa30BaTeIbHON MTpOrpaMMe C y4eTOM
UMEIOILETrocs TUTIAa HapYIIEHUH 3710pOBbs Y 00yJaromerocs.
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Hngopmayuonnoe u memoouueckoe obecnevenue o6y4aroumuxcs

Jloctyn kK nHGOPMAaIIMOHHBIM U OuOIHOTpaduueckuM pecypcam, YKa3aHHbIM B 11. 3.2.
paboueil mporpaMmsl, JOJKEH OBITH MpeICTaBlieH B (hopMax, aaanTUPOBAHHBIX K OTPaHHYCHHSIM
3J10pOBbsl 00YUAIOIIMXCSI UHBAIKU/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 3/JOPOBbS:

Jnist a1 ¢ HapyIeHUsIMH 3peHus (He MeHee OJTHOTO BUA):

- B Ie4aTHON (opMe yBETUUCHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

- B Ie4aTHOH ¢opme Ha si3bike bpaiins.

JUist Jiun ¢ HapyLIeHUsIMU CIlyXa:

- B Ie4aTtHoH (opme;

- B (hopMe 3JEKTPOHHOTO JIOKYMEHTA.

JUig 111 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBHOTO ammnapara (He MeHee OJTHOTO BUA): -

B [IEYAaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO TIOKYMEHTA; - B (hopMme ayaunodaiina.

JUist Iu1 ¢ HEPBHO-TICUXMYECKMMHU HapyILIEHUSIMU (PacCTPOHCTBO ayTHYECKOI'0 CIIEKTPA,
HapyIICHHE TNCHUXWYECKOTO pa3BUTHs) (HE MEHee OJHOTO BHIA): - HCIIOJIB30BAHHE TEKCTa C
WITIOCTPALMSIMU; - MYJIbTUMEIUIHbIC MaTepUaJIbI.

Bo BpeMsi camMOCTOATENbHOH TOATOTOBKM OOy4aromuecss WHBAIUABI M JIMIA C
OrPaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSl JIOJDKHBI OBITh OOECHEYEHBbl JOCTYIOM K CETH
Nurtepwer.

Dopmbl u MemoObl KOHMPOJISL U OYEHKU Pe3yTbmamos 00yueHus

[IpuMmeHsieMble TIpH peayiv3aluu padodei MporpaMMbl JUCHUILIMHEI HammeHoBaHue
JUCITUTUIMHBL (QOPMBI M METOJIBI KOHTPOJISI TPOBOMISTCS C YYETOM OTPAHHUYCHUS 370POBBS
oOyJaromuxcs.

Ilenpro TEKymIEro KOHTPOJIS SIBISETCS CBOCBPEMEHHOE BBISBICHHE 3aTPyTHCHUH H
OTCTaBaHUs OOYYAIOUIEroCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI M BHECCHHE
KOPPEKTUBOB B YUCOHYIO JICATEITHBHOCTD.

dopma TPOMEKYTOUHON aTTeCTallud YCTAaHABIMBAETCA C YYETOM HHAWBHIYaTbHBIX
NMCUXO(U3MUECKAX OCOOCHHOCTEH OOYJArOIIMXCS WHBAIUIAOB W JIMIl C OTrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0pOBbsI (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B (hopme
TECTUPOBAHUS U T.IL.).

[Tpu mpoBeeHNH TPOMEKYTOUHOM aTTeCTAIIMH 00yJaroIIeMycsl TPEIOCTABIISIETCS BpeMs
Ha MOJITOTOBKY K OTBETY, YBEIHUEHHOE He 00Jiee YeM B TPH pa3a yCTAaHOBICHHOTO JJIs TOATOTOBKHU
K OTBETY OOYYarOIMUMCsI, HE UMEIOIIUM OTPAHHYCHUH B COCTOSIHIH 3I0POBBSI.
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JlueT cornacoBaHus

JlononHeHus ¥ u3MeHeHus K paboueif mporpaMme Ha 2021-2022 yueOHbIiH To1 N0 ANCUHILUTHHE

B pa60qylo [POrPaMMYy BHECEHBI cnenyroume U3MCHEHUSL:
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