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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOU JUCHUILJIAHBI

1.1. MecTto AUCHMIUIMHBI B CTPYKType mnpogeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammsbl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISETCs 00513aTeIbHOM YacTbhio
0011e00pa30BaTeabHOrO UKIAa 00pa3oBareabHON mporpammsel B coorBercTBuu ¢ @I'OC CIIO
38.02.08 «Toprosoe nges10».

1.2. lleau 1 mJIaHupyeMble pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl — 00II€00pa3oBaTeNbHOW  JUCHMILIUHBI  «MareMaTuka
HAIPABIICHO HA JIOCTIIKEHUE PE3YJIbTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi Harpasiennoctn @I'OC CIIO.

1.2.2. TlnaHupyemble Ppe3yJbTaThl OCBOECHHS 001e00pPa30BaTeIbHON JUCHUIIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO
Oco6oe 3HaueHHEe TUCIUIIIMHA uMeeT pu popmupoBanuu 1 pazsutun OK u T1K.



O01mue KOMIETEeHINHU

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats cioco0s
[pelICHuUS 3a1a4
po(dhecCHOHATLHOM

e TEIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

B yactu TpyZ10BOr0 BOCIIMTaHUSA:
- TOTOBHOCTb K TpPYAy, OCO3HAHHWE IIEHHOCTH
MacTepCTBa, TPYIOIIO0UE;

- TOTOBHOCTbH K aKTHUBHOU JCATCIIbHOCTH
TEXHOJIOTUYECKON M COIMAILHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATH TaKYIO JICATEIBHOCTD;

- UHTEpEC K pa3InYHBIM chepam
po¢eCCUOHAIBHON NeATETHHOCTH,

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMY
I[IO3HABATCIIbHBIMHN HeﬁCTBHHMHI

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOSITEIILHO dbopmynupoBaTh u
aKTyalu3upoBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIN MpPH3HAK WIH|
OCHOBAaHUA [JId CpPaBHCHUA, KJ'IaCCI/I(i)I/IKaI_[I/II/I 4
0000IICHMS;

- ONpenensaTh IENH JIeATEIbHOCTH, 3aaBaTh)

MMapaMETPhI U KPUTECPHUU UX JOCTUIKCHHA,

-BJIaJIETh METOJAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3aga4; yMeHue GopMyIupoBaTh ONPEACICHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATDH UX, IPOBOJAUTH JOKA3aTEIbHbIE
paccyX/1IeHUsl B X0JI€ PELIeHMs 3a/1a4;

- YMETh OIIEPUPOBAThH MOHATHSMHU: CTEIIEHb YUCIIA, Jorapupm
Yucia; yMEHUE BBIIOJIHATh BHIUMCIICHUE 3HAUCHUN U
npeoOpa30BaHus BEIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-pAlIMOHATIBHBIX BBIPAXKEHUH;

- YMETh OIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
HppalMOHaNIbHbIE, TOKA3aTeJIbHbIE, CTENICHHBIE,
aorapuMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATh MOHATUAMU: QYHKIINS, HETIPEPBHIBHAS
(GyHKIMSA, TPOU3BOHAS, IEPBOOOpa3Has, ONpeAeIeHHbIH
MHTETpaJl; yMEHHE HaXOUTh IPOU3BOIHBIE DJIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIIEA0BATh B
MPOCTEHIINX ClTydasix GyHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HauOOJbIINE U HAUMEHbIIINE 3HaYeHHs PYHKIINIA; CTPOUTH
rpadyKu MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU
pELIeHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAaKTUKO-




- BBIABJIATH 3aKOHOMCPHOCTHU U HPOTUBOPCHUSA B
PACCMATPUBACMBIX SABJICHUAX,
- BHOCHUTbH KOPPCKTUBLI B JACATCIIBHOCTD,
OLICHHUBATb PE3YJIbTATOB
OLCHUBATb PUCKH HOCJ'ICI[CTBI/II‘/'I JACATCIIBHOCTH,

- pa3dBUBaTh KP€AaTUBHOC MBIIJICHUEC IIPU PCIICHNUU

PKN3HCHHBIX npo6neM

COOTBETCTBHC OCJIAM,,

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- BJIQJIETh HAaBBIKAMU y4eOHO-HMCCIIEI0BATEIHCKOM]
154 HpOCKTHOﬁ ACATCIIbHOCTH, HABBIKAMU Pa3pCIICHUA
pooIieMm;

- BBUIBJIATh TPUYMHHO-CJICJCTBEHHBIC CBSI3U U
AKTYaJIM3UPOBATh 3a/iady, BBIIBUTATh TUIIOTE3Y €€
[pEILICHHSI, HAXOJUTh apTYMEHTBI JIJIsl TOKa3aTeIbCTBA
CBOMX YTBEp)KIEHUH, 3aJaBaTh MapaMeTphl U
KPUTEPUU PELICHNUS,

- AQHAJIM3UPOBATH IIOJYUYCHHBLIC B XOJ€ PCHICHUA
3aga4u pe3yibTaTbl, KPHUTHYCCKU OLCHUBATH HX

JNOCTOBECPHOCTb, MPOTrHO3UPOBATE HN3MCHCHHE B
HOBBIX YCJIOBUAX;

-- YMCTb IICPCHOCUTD 3HAHUSA B [TIO3HABATCIIbHYIO U
IIPAKTUYCCKYIO o0iactu KHU3HCACATCIIbBHOCTH,

- YMCTb HMHTCTPUPOBATH 3HAHUA U3 PA3ZHBIX

MpeIMETHBIX 00IacTei;

- BBIIBUT'AaTh HOBBIC naeu, HpennaraTL
OpI/IFI/IHaJ'II)HI)Ie Ioaxoabl 1 pemeHI/m;
14t CITOCOOHOCTBH nx HUCIIOIb30BAHUA B

[TO3HABATEJIIBHONW U COLMATIBHON IPAKTHKE

OpPUEHTUPOBAHHBIC 33/[a4H HA HANOOJIBIINE M HAUMEHBIIIHE
3HAYEHMS], HA HAXOXKJICHUE ITYTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATUSIMU: pallMOHATbHAS (YHKIHS,
nokasatenbHasi PyHKUHUsA, CTeTIeHHas QyHKIuS,
norapudmuueckas GyHKIUs, TPUTOHOMETPUYECKHe (PYHKIINU,
oOparHble PYHKIMH;, YMEHUE CTPOUTH I'paKH U3YUEHHBIX
(yHKIUH, UCTIONB30BaTh IpadUKH MPU U3YYESHUU MPOIIECCOB U
3aBUCUMOCTEH, MIPU PEHICHUH 3aa4 U3 APYTUX yueOHBIX
MPEJIMETOB U 33/1a4 U3 peajbHOM )KU3HU; BEIPAXKATh
(hopMyJIaMH 3aBHCHMOCTH MEXK/y BETUIHMHAMU;

- YMETh peliaTh TEKCTOBBIC 3a7a4l Pa3HBIX TUIOB (B TOM
YHClie Ha MPOIIEHTHI, JOJIU U YaCTH, Ha ABI)KEHHUE, padoTy,
CTOMMOCTH TOBapOB U yCIyT, HAJIOTH, 33/1a4u U3 00J1acTu
yIpaBICHUS TNYHBIMU U CEMEHHBIMH (PHAHCAMU); COCTABIISATh
BBIPKEHUSI, YPAaBHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIEI0BATh ITOJYYEHHOE pElICHHE U
OIICHUBATH MPABIOTNOI00HOCTh PE3YIHTATOB;

- YMETbh ONIEPUPOBATH MOHATUIMHU: CpEIHEES
apudMeTnyecKoe, MeIrnaHa, HanboIbIlIee U HAUMEHbIIIEE
3HAYEHMs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATH
uH(OpPMaIIHIO, TPECTABICHHYIO B Ta0IHMIIaX, HA TUarpaMmax,
rpadukax, OTpaskaroIly0 CBOMCTBA PeabHBIX MPOIECCOB U
SIBIICHUI; TIPEJICTABISITh HH(POPMAIIHIO C TOMOIIBIO TAOIUI U
JMarpaMm; UCCIIeIOBATh CTATUCTUYECKHUE TAHHBIE, B TOM YHCIIE
C IpUMEHEHNEM TpapUIECKUX METOJIOB U DJICKTPOHHBIX
CPEICTB;




- YMETb OIIEPUPOBATH INOHATUAMU: CIIYYaHBIA OIBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIY9allHOTO COOBITHS;
YMCHHC BbBIYUCIATH BEPOATHOCTDb C MUCITIOJIb30BAHUCM
rpadM4ecKuX METOJIOB; TPUMEHSITH (POPMYJIIBI CIIOKEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DaKThI U
(hopMYJIBI TP PEIICHUH 3a]1a4; OIICHUBATh BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4alHBIMHU
BEJIIMYMHAMU; YMEHUE IPUBOJUTH [IPUMEPHI IPOSABIICHUS
3aKoHa OOJIBIINX YMCET B MPUPOIHBIX U OOIMIECTBEHHBIX
SABJICHUAX
- YMCTb OIICPpHUPOBATH IMOHATUAMM: TOYKA, IIpAMas, IIJIOCKOCTb,
IPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIIMBAIOIIUECS TPSIMBIC,
NapaJICIbHOCTh ¥ MEPIICHAUKYIISIPHOCTD MPSMBIX U
TUIOCKOCTEH, yroJl MeX1y MPSMBIMH, YTOJI MEXKIY MPSIMON U
IUIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
JI0 INIOCKOCTH, pACCTOAHUE MEXAY IIPAMBIMU, pACCTOSTHUE
MCKAY IIOCKOCTAMUA, YMCHHUEC UCIIOJIb30BAaTh P PCIICHUN
3a/1a4 U3y4yeHHbIE (AaKThl U TEOPEMBI IITITAHUMETPUHU; YMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

- YMETH ONEPUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, Mapaiienenumne, mpu3Ma, mupaMua,
¢burypa v MOBEpXHOCTh BpallleHUs, IIMIINHIP, KOHYC, 1Iap,
cdepa, ceueHus (pUrypsl BpalIeHUs, TIIOCKOCTh, KacaroIascs
cdepbl, MUIUHAPA, KOHYCA, IIIOMAAb TOBEPXHOCTH MUPAMHUIBI,
MPU3MBI, KOHYCa, IWJIWHIPA, TIOMIab cepbl, 00beM Kyoa,
MPSMOYTOJIBHOTO TTapaJUIeICTUIIe/Ia, TUPAMUIBI, TIPU3MBI,
MWINHAPA, KOHYCa, Iapa; yMeHHe 300pakaTh
MHOT'OI'paHHUKH U ITOBCPXHOCTH BpallICHUA, UX CEYCHUA OT




PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHUE PACIIO3HABATh CUMMETPUIO B IPOCTPAHCTBE;
YMEHHE paclo3HaBaTh IPaBUIIbHBIE MHOIOIPaHHUKH;

YMETbH OIIEPUPOBATH MOHATHAMMU: IBUKEHHUE B IPOCTPAHCTBE,
10JJOOHBIE (PUTYPBHI B IPOCTPAHCTBE; UCIIOIb30BaTh OTHOILICHHUE
IJI0IIAJICH TTOBEPXHOCTEN M 00BEMOB MTO00HBIX (GUTYP TIPH
pELIEHUN 3aay4;

- YMETb BBIYUCIIATH FEOMETPUUECKHE BEIUUNHBI (JIMHA, YO,
IJI011a/1b, 00BEM, IJIOLIA/Ab IOBEPXHOCTH), UCIIONb3YS
U3Y4EHHbIE (POPMYIIBI U METOBL;

- YMETh OIIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE MPOMU3BEIAEHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
HOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI CEPEAUHBI
OTpe3Ka, pacCTOSTHUE MEKIY ABYMsI TOUKaMU;

-yMeThb BbIOUpaTh MOAXOAAIIUN U3y4YEHHBIH METOJT AJIs
pelIeHus 3a/1a4uM, paclio3HaBaTh MaTeMaTHuecKkue (hakThl U
MaTeMaTHYeCKUE MOJIETHN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IPUMEPDI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKH

OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CpPe/ICTBA
MoucKa, aHajan3a u
MHTEpIIpeTaluy HHpOpMaIuy,
1 MTHPOpPMAIMOHHBIE
TEXHOJIOTHH ISl BBIITOJIHEHUS

B o6racT IEHHOCTH HAYYHOTO TTO3HAHUS:

-c(OpMHUPOBAHHOCTH MHUPOBO33pPEHUS,)
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOM TMPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJbTYD,

- YMETH OIICPHUPOBATH IMOHATHUAMU. pallOHAJIbHAA q)yHKIII/ISI,

byHKIIHS, byHKIIHS,
norapudmuueckas (QyHKIHs, TPUTOHOMETpUYECKHe (QYHKIINH,

MoKa3aTebHast CTEeTeHHas
oOpaTHble (QYHKIHMH;, YMEHHE CTPOUTh TpapUKU H3YHYEHHBIX
(GyHKIUH, UCIONIb30BaTh TpadUKHU MPU U3YYEHUU MPOLECCOB U
3aBUCUMOCTEH, MpH pelIeHUuH 337a4 M3 APYyruxX YueOHBIX




3aad npodeccuoHaTbHON
NesITeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO0 MecCTa B
[MOJIMKYJIbTYPHOM MHUPE;

- COBEpLICHCTBOBAHMUE SI3bIKOBOW M YHUTATEJILCKOM
KyJbTYpbl KaK CpEJCTBa B3aUMOJICUCTBUA MEXKIY]
ITFObMU U TIO3HAHUS MUPA;

- OCO3HAaHHUE IIEHHOCTH HAy4YHOU JIeATEeIbHOCTH,
TOTOBHOCTB OCYUIECTBIISATh MIPOEKTHYIO n
CCIIEIOBATENBCKYIO AEATEIbHOCTh UHINBUAYAIBHO

1 B IPYIIIE.

Onanenue YHHUBEPCATbHBIMU y4eOHBIMU
[MO3HABATEIILHBIMU JICHCTBUSMMU:

B) paboTa ¢ mHpOpMaITUEHi:

- BJIAJICTh HABBIKAMHU IOJIyUYCHHUS WHGPOpPMAIMU W3
MCTOYHUKOB  Pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBISATh MOUCK, aHAIHN3, CUCTEMATHU3AIUI0 U
WHTEPIPETAINI0 WHHOPMAIIUU Pa3TUIHBIX BHJIOB U
(hopm mpecTaBIeHNUs,

- CO37aBaTh TEKCTHl B PA3NIMYHBIX (dopMaTax C

y4eTOM Ha3HaueHHs MHQOpMAMM U  LIEJIeBOU

ayJIUTOpUH, BbIOMpas  ONTHUMAaJbHYIO  (hopmy)
[IpeCTaBICHNS U BU3yalU3alluu;
-  OLICHMBAaTb  JOCTOBEPHOCTb, JIETUTUMHOCTH

I/IH(bOpMaI_[I/II/I, €C COOTBCTCTBHUC IPABOBBIM U
MOPAJIBHO-3TUYCCKUM HOPMaM;

- HCMOJb30BaTh CpeICcTBa HH(DOPMAIIMOHHBIX U

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH]
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX 51
OpraHU3aAIMOHHBIX 3a1a4 c cOoOJIIOIEHNEM

MIPEIMETOB U 33/1a4 U3 pealIbHOM )KU3HHU; BBIPAXKATh (POPMYIIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh ONEPUPOBATH MOHATUAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue,  ypaBHEHHE,  HEPaBEHCTBO,
YpaBHEHUH ¥ HEPaBEHCTB, pPABHOCWJIBHOCTh YpaBHEHHI,
HEPAaBEHCTB U CHCTEM, pAalMOHAIbHBIE, HPPALUOHAIBHBIEC,
norapudmuyueckue,

CHUCTCMa

HOKa3aTesbHbIE, CTEIICHHBbIE,
TPUTOHOMETPUUYECKHE YpaBHEHHS, HEPABEHCTBA U CHCTEMBI,
YMETh pelIaTh YpaBHEHHs, HEPABEHCTBA U CHCTEMBI C TOMOIIBIO
pa3NUYHBIX TPUEMOB; pEIIaTh YpPaBHEHUS, HEPAaBEHCTBA H
CHCTEMBI C MapaMeTpoM; MPUMEHSITh YpaBHEHHS, HEPABCHCTBA,
UX CHUCTEMBI JUIsl pelIeHUs] MaTeMaTHYeCKUX 3aJad U 3ajad u3
pa3InYHbIX 00JIacTe HAyKU U peabHOU KU3HH;

- yMeTb CBOOOJHO OIEPUPOBaTh MOHATUSAMH: JABHIKEHHE,
napajjienbHbli MEpeHoc, CHUMMETpUsS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IIOBOPOT, Npeodpa3oBaHue 01001, TOJOOHbIE
(burypsl; yMeTh paclo3HaBaTh PaBHbIE U MOJ00HBIE QUTYpHI, B
YMETh
HaXO/IUTh

TOM 4YHCIE B IPUPOJE, HCKYCCTBE, apXUTEKTYPE;

HUCIIOJIB30BaTh reoOMCTPHUICCKUC OTHOIICHHA,
TCOMCTPHUICCKUC BCIIMYHHBI (I[J'II/IHa, yroJj, mjaomanb, O6’b€M)
IIpu peIICeHHUU 3aJad H3 ApYTrux y‘le6HHX npeaMeToB U U3

peanbHON KU3HU




TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MaCHOCTH,

TUTUEHBI, PeCcypcocOepekeHHus, TMPaBOBBIX U
PTUYECKMX  HOPM, HOpPM  HH(DOpPMAIMOHHOMN
0€3011aCHOCTH;

- BJIAJICTh HABBIKAMH pACIO3HABAHUS W 3allUTHI
nHpopManuu, HWHPOPMAIMOHHOMN
ITUYHOCTH

0€e30I1aCHOCTH

OK 04. DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

FOTOBHOCTBH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIICHUIO;

-OBJIaJICHE HABBIKAMHU Y4EOHO-HCCIIEI0BATEIIbCKOM,
[MPOEKTHOM M COIMAIbHOMN JIEATEIIbHOCTH;
OBnafieHue YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMU
MENCTBUSIMU:

0) COBMECTHAsl IeATEIIbHOCTh:

- TOHMMaTh M HCIOJb30BAaTh IPEUMYIIECTBY
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- TPUHUMATH II€JIM COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATH U KOOPJIUHUPOBATH JACHCTBUSA IO €€
ITOCTUKECHUIO: COCTAaBIISITh JEHUCTBUM,
[pactipeiesiiTh POJU C YYETOM MHEHHUM y4aCTHUKOB]
00CY>KIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATH U BBIITOJHATH pa60Ty B YCJIOBHSX]

IIJ1aH

[pEaTbHOTO, BHUPTYAJBHOTO M KOMOWHHPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYWIECTBJISITh  MO3UTHUBHOE  CTPATETHYECKOE

[MOBEJICHNE B PAa3UYHBIX CHUTYAIUSX, IPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

- YMeThb OIEpUPOBaTh TOHATUSMU: CIY4YalHBI ONBIT U
Clly4aiiHOe COOBITHE, BEPOATHOCTD CIYy4allHOIO COOBITUS; YMETh
BBIUUCIISITh BEPOATHOCTh C HCHOJB30BaHHEM TIpaduyecKux
METO/IOB; TNPUMEHATh (OPMYJbl CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOpHbIE (akThl M (QOPMYNBl HpU
peLlIeHUH 3ajjay; OLIEHUBATh BEPOSTHOCTH pPEaIbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4alHBIMU BEIMYMHAMH; YMEHUE NIPUBOJUTH
MIpUMEpPHI IPOSBIEHUS 3aKOHA OONBIINX YMCET B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUSIMH: CTENEHb C LIEJIBIM
MOKa3arejaeM, KOpeHb HaTypajJbHOM CTENEHHU, CTENEHb C
CTENEHb C JAEUCTBUTEIbHBIM

Jorapudm 4uca,

paLlMOHATIBHBIM  [TOKa3aTeseM,
(BelIECTBEHHBIM) TOKa3aTeseM, CHHYC,
KOCHHYC U TaHT'€HC POU3BOJIBHOIO YHCIIA;

- YMETb CBOOO/IHO ONEpUpPOBaTh MOHATHAMU: rpaduK QyHKIUH,
byHKIHS, byHKIHH,
¢byHKIUMs, KBagpatuyHas (QYHKIUS, CTENeHHas (yHKuusg c
LETIBIM byHKIIH,
oOpaTHbIe TpUTOHOMETpUYECKHe (YHKIIMH, TMOKa3aTelbHas WU
GyHKUMU; yMEThb CTPOUTh TIpauKu
(GyHKUMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB (HyHKIMT;

obOpaTHas KOMITO3HITHUS JTUHEeWHas

IIOKa3aTeJIeM, TPUTOHOMETPUUCCKHUC

norapudmuyeckas




OBnaseHue  YHUBEPCATBHBIMH  PETYISITHBHBIMU
IeHCTBUSAMU:

) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHX JIFO/IEH
[IpU aHAIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTHX JIIOJICH HA|
OIIOKU;

- pa3BUBaTh CIIOCOOHOCTH TTIOHUMATh MU C IMO3UIIUY]

NIPyroro 4eaoBeKa

- YMeTh HCIOJNb30BaTh Tpapuku (GYHKIMHA Ui HM3Y4YCHUS
MPOIIECCOB U 3aBHCUMOCTEH MpPH PEHICHUH 3a1ad U3 APYrux
y4eOHBIX TMpPEeIMETOB W W3 pEAIbHON JKHU3HU; BBIPAXKATh
(bopMynamMH 3aBUCHMOCTH MEXIY BEJITMYMHAMHU;

- CBOOOJIHO ONEpPHPOBaTH IMOHITUSAMH: YETHOCTh (YHKIUH,
GyHKIMHM,  OTPAaHUYEHHOCTh  (PYHKIUH,

MOHOTOHHOCTB (1)YHKI_II/II/I, 9KCTPEMYM (bYHKI_II/II/I, HauOoIbIIeE U

NEPUOANIHOCTD

HaUMCHbBIIICe 3HAYCHHUS (YHKIMH HA TIPOMEKYTKE; yMETh
IPOBOJIMTH UCCIICIOBaHKE (DYHKIINM;
- YMETh HCIOJIb30BaTh CBOWCTBA W Tpaduku (QyHKIMHA s
pelleHus YpaBHEHHH, HEPaBEHCTB WM 3a7ad C TapaMeTPaMH;
n300pakaTh Ha KOOPIUHATHOM TNIOCKOCTH MHOKECTBA PELICHUN
ypaBHCHHI, HEPABCHCTB U X CUCTEM

OK 05. OcymecTBiATh yCTHYIO
1 ITMCbMEHHYIO
KOMMYHHUKAIIUIO Ha
FOCY1apCTBEHHOM SI3bIKE
Poccuiickoit @exneparuu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3CTETHYECKOTO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYas
PCTETUKY OBITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPYECTBA, CIOpPTa, TpyAa H OOIIECTBEHHBIX|
OTHOIIICHH;

- CHOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BUJbI
MICKYCCTBa, TPAAULIUHA U TBOPYECTBO CBOETO U APYIHUX|
HapoJOB, OLIyLIaTh SMOLMOHAIBHOE BO3JECHCTBUE
ICKYCCTBA,

- yOeX/IeHHOCTb B 3HAUUMOCTH JI JIMYHOCTU U
00I11eCTBA OTEYECTBEHHOTO U MHPOBOI'O MCKYCCTBA,
PTHUYECKHUX KYJIbTYPHBIX TPAAULIUI W HAPOAHOTO
TBOPYECTBA;

- YMETh ONEPUPOBATH MOHATHAMH: CpelHEe apupMeTuyecKoe,
MeauaHa, HauOoJiplllee M HaUMEHbIlee 3HaueHus, pa3Mmax,
JUCIepCusi, CTAaHAAPTHOE OTKJIOHEHHWE YHUCIOBOro Habopa;
yMEHUe uH(popMaluIo,
MpeACTaBICHHYI0 B Ta0nuIlaXx, Ha JauarpaMmmax, rpadukax,

W3BJIEKaTh,  HMHTEPIPETUPOBATH
OTPaXKAaIOILYI0 CBOMCTBA pealbHBIX IIPOLIECCOB U SIBJIICHUN;
NpEeACTaBIATh HHPOPMALIUIO C MTOMOILBIO TaOIHIl M JUarpamM;
UCCIENOBATh CTaTUCTUYECKUE JAHHBIE, B TOM UYHCIE C
IpUMEHEHHEM IrpauIecKrX METOI0B U AIEKTPOHHBIX CPE/ICTB;
- YMETh ONEPHUPOBATH MOHATHIMH: TOUYKA, IPsiMasi, MJIOCKOCTD,
MIPOCTPAHCTBO, JBYTPAHHBIN YroJ, CKPEIIUBAOLIUECS MPSMBIE,
NapajuIeIbHOCTh | "

NEPHNCHAUKYIISAPHOCTD IPAMBIX

IJIOCKOCTEM, YroJl MEeXAYy NPSAMBIMH, YroJl MEXAY NpIMOU M

IIIOCKOCTBIO, YT'OJI MEKAY IIIOCKOCTAMHU, paCCTOAHHUE OT TOYKHU
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- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX|

MCKYCCTBa, CTPEMJIGHHE MPOSBISATH  KauecTBa
TBOPYECKOM JINUHOCTH;

OBjaneHue yHUBEpCATbHBIMH KOMMYHUKATHBHBIMU
MENCTBUSIMU:

a) oOIIeHueE:

- OCYILIECTBISITh KOMMYHHKAIlUu BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HEBEPOAIBbHBIE CPEJICTBA OOIICHUS,
[MOHMMAaTh  3HAYCHHE

CoMaJIbHBIX 3HAaKOB,,

[pacIio3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX|
CUTYaIluil ¥ CMAT4aTh KOH(MIUKTHI,
- Pa3BEpHYTO U JIOTUYHO M3JaraTb CBOK TOYKY)

BPCHUA C HCIIOJIb30BAHUEM SA3BIKOBBIX CPCACTB

JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY IpPsSMBIMU, PacCTOSHUE
MEXKy INIOCKOCTSIMU;

- YMETh MCIIONIb30BaTh P PEIICHUH 3a7a4 U3y4eHHBIC (PaKTHI U
TEOpEMbI IIJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB

OKpY’KaroIllero Mupa

OK 06. ITposiBnsiTH
Fpa)X1aHCKO-NATPUOTHYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
0CO3HaHHOE [TOBE/ICHUE Ha
OCHOBE TPaJUI[MOHHBIX
[POCCUICKHX JyXOBHO-
HPABCTBEHHbIX 1IEHHOCTEM, B
TOM 4HCJIE C YIETOM
rapMOHHU3aLUU
MEKHAIIMOHAIBHBIX U
MEKPEITUTUO3HBIX OTHOIIECHU,
[IPUMEHSTH CTaHAAPTHI
QHTHUKOPPYILIUOHHOIO
[OBE/ICHUS

- OCO3HaHHME  OOyYarolUMUCS

l"pa}KI[aHCKOI\/JI UACHTUYHOCTH,

POCCHICKOH|

- [IeJIEHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHEN MO3ULINN

JIMYHOCTH Ha  OCHOBC JYXOBHO-HPAaBCTBCHHBIX|
HCHHOCTeﬁ Hapoa0B
MCTOPUUCCKHUX

Tpaguluid, (GopMUPOBAaHHE CHUCTEMBbI

Poccuiickoii  Penepauuy,
U HaIMOHAJIbHO-KYJIbTYPHBIX|
3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIMIIMOHHOTO MHPOBO33PEHU,

[IPaBOCO3HAHUSI, JKOJIOTUYECKON KYJIbTYpBHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HECHHBIE
[JIaHBI,

B gactu TpaXXJaHCKOI'O BOCIIUTaAHUA:

- YMETh peniaTh TEKCTOBBIC 33/1a4l Pa3HbBIX THIOB (B TOM YHUCIIE
Ha TPOIEHTHI, JOJH U YaCTH, Ha IBI)KEHUE, padoTy, CTOUMOCTD
TOBapOB W YCJIYr, HAJIOTH, 3aJaud M3 OO0JACTH YIpaBICHUS
JUYHBIMH ¥ CEMEHHBIMU (DUHAHCAMU); COCTABIISATh BBIPAXKECHHUS,
ypaBHEHUs, HEPABEHCTBA M MX CUCTEMBI MO YCJIOBHUIO 3a/1auH,
UCCJENOBATh  IOJYYEHHOE  pelleHue U OLEHHUBaTh
MIPaBA0I0I00HOCTh PE3YIbTATOB;

- *yMemsb onepuposamv NOHAMUAMU. OnpeodelieHue, aKCUoMd,
meopema, creocmeue, C8OUCME0, NPUHAK, OOKA3AMEIbCMEO,

PABHOCUNIbHLIE — (DOPMYIUPOBKU,  yMemb  (PopmMyauposams
obpamuoe u NpoMUBONON0NACHOE YMEepHcOeHue, NPUBOOUMb
npumepvl U KOHMPHPUMEPbL,  UCHONb308AMb  Memoo

MamemMamuyeckol UHOYKYUuu;, npoeooums 00Ka3amenbHbie
Paccyscoenus npu peueHuu 3a0a4, OYeHUBamv J10SUHeCcKyHO
NPAGUILHOCIb PACCYHCOCHUL,

- *ymemo Cc80000HO
nocne008amenIbHOCmD,

onepuposama
apugmemuyeckasi

HOHAMUAMU.
npozpeccus,
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- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB H
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA;
- TOPUHITHE  TPATUIMOHHBIX  HAIIMOHAIBHBIX,
0011eUeT0BEYECKUX T'YMaHHUCTUYECKUX
NIEMOKpPAaTUUYECKUX [IEHHOCTEH;

IMPOTHUBOCTOATH

H
- T'OTOBHOCTb nJaCO0JIOInY

BPKCTpEMHU3MA, HallMOHAIN3Ma, KceHodoOuwu,
TUCKPUMUHAIIMM TI0 COLUUAJIBHBIM, PEIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax IpaXkIaHCKOro 00IeCTBa, y4acTBOBAaTh B
CaMOYIIpaBJICHUU B o01ieo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOLIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKUUAMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOU
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIMTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW TpaxaaHCKOH
MJICHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
rOpJIOCTH 3a CBOM KpaH, cBOKO PonuHy, CBOM S3BIK U
KYJbTYpY, MPOIIOE HaCTOsLIEE]

MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

u

- LOEHHOCTHOC OTHOIICHHUEC K TOCYyJapCTBCHHBLIM

CUMBOJIaM, HMCTOPUYECKOMY W IPUPOJHOMY]

HACJICAWIO, IMaMATHUKaM, TpaJulluiM  HaApPOJO0B|

eeomempuueckas — npoepeccusi,  0OeckoHeuno  yOwvlearowas
2eomempuyeckas npoepeccusi; ymemb 3a0asambo
nocned08ameIbHOCMuU, 8 MOM YUCLe C NOMOWbIO PEKYPPEHMHbIX
popmyn;

- *ymems golOUpamov NOOX00AUWUL MEMOO 01 peueHUs 3a0ay;
NOHUMAHUe 3HAYUMOCTNU MAMEMAMUKU 8 U3VYEeHUU NPUPOOHBIX
U 00WeCmeeHHbIX NPOYECCo8 U AGNEeHULl, YMemb PACNO3HABAMb
NposiGIeHUEe 3AKOHO8 MAmeMamuKku 6 UCKyccmee, ymenb

npueodumb npumepbsl mamemamudecKux oprblmuﬁ

POCCULICKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

- jieiiHas yOeKICHHOCTh, TOTOBHOCTh K CITY)KCHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTh 34 €rO
cyne0y;
OCBOCHHBIE  OOYYaIOLIUMMCA  MEXKIIPEIMETHbIE
[OHATUS M YHHMBEpCallbHble Yy4eOHble JAeHCTBUS
(perysisiTUBHBIE, II0O3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);

- CLIOCOOHOCTE UX MCIIOJB30BaHUS B II03HABATEIBHOM

14 COIIATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO Hj
OCYIICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHu3anunu y‘I66H01"0 COTPYAHHUUCCTBA C

CaarortdyCCKuMun pa6OTHI/IKaMI/I " CBCPCTHUKAMMU, K]
Y4aCTHUIO B HHHHBH}IyaHBHOfI

00pa30BaTeIbHON TPAaeKTOPHUH;

MMOCTPOEHUU

- OBJIaJICHUE HABBIKAMH Y4eOHO-
M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM
N1EATEIBHOCTH

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY>KAOLIEH
Cpelbl, pecypcocOepekeHHIo,
[PUMEHSTH 3HaHUS 00
M3MEHEHHUU KJIMMaTa,
[PUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, P (HEKTUBHO

- HE NpUHUMATh JCHCTBUS,
OKpY>Karollen Cpelie;

- YMETb  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE TIOCIEeICTBUSA

IMPUHOCAIINE BpC/|

HEeOJIaronpusITHHIE
MpEANPUHIMAEMBIX
NEWCTBUI, TPEOTBPALIATh HX;

- PacCIIMPUThH OIBIT JEATEIBHOCTH IKOJOTHYECKOH
HAMpaBJIEHHOCTH;

- YMETb ONepUpOBaTh MOHATUAMHU: (YHKLHUS, HENpepbIBHAs
¢byHKIMA, nepBooOpasHasi, OMNpeAeTIeHHBbIH
UHTErpai; yMeTb HaXOJWUTh IPOU3BOJHBIE AIIEMEHTAPHBIX

IMponu3BoaHasA,

(GyHKIUH, UCTIONB3ys CIIPaBOYHbIE MaTepHallbl,; UCCIEI0BaTh B
MPOCTEHIINX CilydasX (YHKIUU HAa MOHOTOHHOCTb, HaXOJIUTh
HaumOOJbIINEe M HaWMEHbIIME 3HadeHHs (YHKUUN; CTPOUTH
rpa@ukd  MHOTOUYJIEHOB C

HUCITIOJIB30BAHUEM arrmapara

MAaTEMAaTUUCCKOTO aHajln3a; IPUMCHATbL MPOU3BOAHYIO IIpHU
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1EHICTBOBATH B UPE3BbIYANHbIX
CUTyaLUsaX

- pa3pabaThIBaTh IUIaH pelICHHs IPOOIEMBI C yYeTOM,

aHaJM3a MMEIOIINXCS MaTepHaIbHBIX 151
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYIIECTBIATH  LI€JICHANPABICHHBIN
[lepeHoca CpeacTB W JEUCTBUS B

podeccroHalbHYIO Cpeny;

[IOUCK
c1oco00B

- YMCTb IICPCHOCHUTL 3HAHUA B IMO3HABATCIBHYHO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- HIpciaraTb HOBBIC ITPOCKTHI, OLICHUBATHL HACHU C
IIO3UIIUKU HOBU3HBI, OpUT'MHAJIBHOCTH, HpaKTH‘{CCKOﬁ

3HAYMMOCTH;
- J1aBaTb OIEHKY HOBBIM CHUTYyallUSM, BHOCHUTH
KOPPEKTHUBBI B JESATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIAM

3aaa4d
OPHUCHTHUPOBAHHBLIC 3aJa4d Ha HAuOONIbIINE W HANMCHBIINE

penieHun HAa  JBIKCHHE, pelaTh  IPaKTHUKO-
3HAUEHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPHPOBATH TOHSATHIMH: JIBH)KEHHE B MPOCTPAHCTBE,
N0JJOOHBIE (PUTYPBI B IIPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHUE
IJIOMIAJICH TTOBEPXHOCTEH M O0BEMOB TOMOOHBIX (GUTYp TPH
pEILICHUHU 33]1ay;

- YMETh BBIYHCISATH TCOMETPUUYSCKUE BEITUYHHBI (JITTMHA, YTOJ,
IUIOIanb, OOBEM, IUIOIIAAb

U3Yy4EHHbIE (POPMYIIBI U METObI

HOBEPXHOCTH),  HUCHOJb3Ys
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHON

T CIHATITAHBI

2.1. O0beM TUCHUIINHBI U BHbI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITTHHBI 340
B T.4.

OcHOBHOe cojlep:KaHHe 340
B T. 4. BO B3aHMO/ICHCTBHUH C TPENOJaBaTeIIeM:

TeopeTudeckoe o0ydeHue 16
71a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 16
caMoCToOsTeNIbHAas paboTa 272
IpomexxkyTounas arrecTainus (IK3aMeH) 36
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBaHue pa3jiesioB u Conep:kanue y4eOHOTro MaTepHuasia, JJadopaTopHble U MPAKTHYECKHe 3aHATHS, Oo0bem | ®opmMupyembie
TeM NPUKJIATHON MOAYJIb YacoB | KOMIIETeHIHH
1 2 3 4
Ocnoenoe cooeprcanue
Pasnen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 22
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Iens 1 3anaun MateMaTuky npy | Llens u 3a7aun MaTeMaTUKU MPYU OCBOCHUU CIEIIMATILHOCTH.
OCBOEHHUH CIIELUAIIBHOCTH. bazoBbie 3HaHUSA M YMEHHUS IO MaTeMaTHKE B MPO(ECCHOHATBHON U B MOBCEIHEBHOM
Yucna 1 BBIYUCIIEHUS NESITENIbHOCTH.
JleicTBUSI HaJ MOJIOKUTEIbHBIMU U OTPULATENIbHBIMU YHCIIAMU, C OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.
JleiicTBust co cTeneHsaMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHHUS
CamocrosTenpHas pabora 4
Tema 1.2 Coneprxanue yueOHOro MaTepuasa OK 01, OK 02,
[IpoLieHTHBIE BEIYNCIICHMUS. IIpocTble NpPOLEHTHI, pa3Hble CHOCOObI MX BBIYMCICHUA. JIMHENHBbIE, KBaJpaTHbIE, OK 04, OK 05,
VYpaBHEHUSI U HEPABEHCTBA JIpOOHO-JIMHENHbIE YpaBHEHNS U HEPABEHCTBA OK 06
CamocrosiTenbHas paboTa 6
Tema 1.3. Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
[IporieHTHBIE BEIYUCICHUS B MOOyns)
npogecCHOHANIBHBIX 3a/1auax IIpoctbie U cioXkHBIE NPOLEHTH. [IpolleHTHbIE BBIYMCICHHUS B NMPO(ECCHOHAIBHBIX
3aavax
CamocrosiTenbHas paboTa 8
Tema 1.4 Coneprxanne yueOHOTO MaTepuasa
Pemrenne 3amau. Bxonnon Brruncnenus u npeoOpa3oBaHusi. Y paBHEHUS U HEpaBeHCTBA. [ 'eoMeTpHs Ha MJI0OCKOCTH
KOHTPOJIb CamocrosiTenbHas paboTa 4

KonrtponbHas pabora

16




Pa3znen 2 IlpsiMble U JIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI U BEKTOPLI B IPOCTPAHCTBE

42

Tema 2.1. OCHOBHEIE ITOHSITHS
crepeoMeTpuu. Pacrionoxenue
IPSAMBIX U IJIOCKOCTEN

Copep:xanue yueOHOro MaTepuana

[Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, TMpsiMas, IUIOCKOCTb,

npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuH. [lepecekaromuecs, napauieabHble
U CKpELIMBAIOIINECS Yron

IIpsIMBIE. MEKIY

[eprieHAUKYIAPHOCTH NPSAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI

IpSAMBIMH B IIPOCTPAHCTBE.

KomOuHMpoBaHHOE 3aHATHE 8
Tema 2.2. [TapannenbHOCTh Copep:xanue yueOHOro MaTepuana
MPSAMBIX, IPSIMOM U TJIOCKOCTH, [Tapannensubie npsaMas U iockocTb. Onpenenenue. [Ipuznak. CBoiicTaa.
IJI0CKOCTEN [TapannensHbie miaockoctu. Onpenenenue. [Ipuznak. CpoiicTsa.
Terpasap u ero onementol. Ilapamnenenunen wu ero snemeHThl. CBOMCTBa
IIPOTUBOINOJIOXKHBIX TpaHe U JuaroHaiell napasienenunena. IloctpoeHne OCHOBHBIX
CEYEHUU
CamocrosTenpHas padbora 4
Tewma 2.3. IlepniengukynspHocts | Conepikanue yueOHOro MaTepuaia
IPAMBIX, IPAMOM U IIJIOCKOCTH, | [lepnenmukynspueie mpsimble. [lapannenbHeie  TpsMble, TEPHEHIUKYISPHBIE K
IJI0CKOCTEN rtockocTy. [Ipu3HaK MepreHuKyISIPHOCTH MPSIMON M TFIOCKOCTH
CamocrosiTenbHas padboTa 4
Tema 2.4. Ilepnennukynsip u Coneprxanue yueOHOro MaTepuasa
HaksIoHHas. Teopema o Tpex
HepIeHIHKYAPaX Hepneljnuxynﬂp n HakioHHas. TeopemMa o Tpex MHepHEHAMKYJISIpax. YToldl MEXIY
MPSIMOI M TUIOCKOCTBIO.
VYron mexay miiockocTsimu. [lepneHankynspHble MI0CKOCTH.
PaccrosiHus B IPOCTpaHCTBE
CamocrosrenbHas pabora 6
Tema 2.5. KoopauHaTel u Coneprxanne yueOHOTO MaTepuasa
BEKTOPHI B IPOCTPAHCTBE JlekapTOBBI KOOpIWHATHI B MPOCTpaHCTBE. BekTophl B mpocTtpaHcTBe. CloKeHUE U
BBIUMTAHUE BEKTOPOB. YMHOXEHHE BeKTopa Ha uucio. CKalspHOe MpOou3BeIeHHE
BekTopoB. [Ipocrelinme 3agaun B KOOpAMHATAX
CamocrosrenbHas pabora 4

OK 01, OK 03,
OK 04, OK 07

17




Tema 2.6. I[IpsimMble U TIJI0CKOCTH
B [IPAKTUYECKHX 3a]ja4ax

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20
MOOyns)

BzaumHoe pacnosnoxxeHue mpsMbIX B IpocTpaHcTBe. [lapamienbHOCTh OpsAMON u

IUIOCKOCTH, MapajuIelbHOCTh  IUIOCKOCTEM, MEPHEHAUKYISIPHOCTh  IUIOCKOCTEH.

PacnioniosxeHne npsIMbIX U IJIOCKOCTEN B OKpPY’KaroIllleM MUpe (IpUpojie, apXUTEKType,
TEXHUKE). Pelenre npakTHKo-OpuEHTUPOBAHHbIX 3a/1a4

CamocrosTenpHas padbora 14
Tema 2.7 Pemenue 3agau. Copep:xanue yueOHOro MaTepuana
[IpsiMbIe U TIIOCKOCTH, Pacnonoxxenune mnpsiMbIX M IJIOCKOCTEH B MIpocTpaHCTBE. llepneHAuKyIspHOCTh U 2
KOOPJAMHATHI U BEKTOPHI B [apajuIeIbHOCTh MPSAMBIX M IUIOCKOCTEH. JleKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE.
IIPOCTPAHCTBE BexTops! B npoctpancTBe. Cll0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucno. KoopanHatel BekTopa
Komb6unupoBanHoe 3ansrue
KonTponbnas pabota
Pa3nea 3. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKIUUH 40
Tema 3.1 Coneprxanne yueOHOT0 MaTepuania
Tpuronomerpuueckue Gpynkuun | Pagnannas mepa yria. [ToBopoT ToukM BOKpYr Havana koopauHaT. OmpenencHue
IIPOU3BOJIBHOTO yIJja, YMCIla CHUHYCa, KOCHHYCA, TAaHT€HCA M KOTAaHI€HCa. 3HAKU CHUHYCA, KOCHHYCA, TaHT€HCa U
KOTaHT€HCa 110 YETBEPTAM. 3aBUCHMOCTbh MEXIY CHHYCOM, KOCHHYCOM, TAHI€HCOM U OK 01. OK 02
, )
KOTaHT'€HCOM OJHOTO U TOrO XK€ yria OK 03, OK 04,
KomOunupoBanHoe 3aHATHE 6 OK 05
Tema 3.2 OcHOBHBIE Coneprxkanne yueOHOT0 MaTepuasia
TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOX/ECTBA. ITpeobpazoBanus IIPOCTEUIINX
TOXKJIECTBA TPUTOHOMETPUUECKUX BbIpakeHU. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U -
o
CamocrosrenbHas pabora 6
Tema 3.3 Coneprxanne yueOHOTO MaTepuasa
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Tpuronomerpuyeckue GyHKINHU,
UX CBOWCTBA U rpaduku

OO6nacTp ompeneneHUs] ¥ MHOXKECTBO 3HAUEHHH TPUTOHOMETPUYECKUX (YHKIHH.
YETHOCTH, HEYETHOCTD, NIEPUOJUYHOCTh TPUTOHOMETpUYECKUX (QyHKIMH. CBoiicTBa 1
rpaguku QyHKIUE y = cos X, Yy = sin X, y = tg X, y = ctg X. Cxxarue u pacTsoKeHue
rpadMKOB TPUTOHOMETPHUYECKUX (DYHKIIHHA.

[IpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITUI

CamocrosrenbHas pabora 4
[IpakTHueckoe 3aHsATHE 10
Tema 3.4 O6patHbie Copep:xanue yueOHOro MaTepuana
TpuroHomerpuyeckue GyHkuun | OOparHbie TPUTOHOMETPHUYECKHE QYHKIMU. X CBOWCTBA U rpadUKH.
CamocrosTenpHas padbora 4
Tema 3.5 Tpuronomerpudeckue | Conepxanue yueOHOro mMarepuasia
YPaBHEHUS U HEPABEHCTBA VYpaBHeHHe cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocreiime
TPUTOHOMETPUYECKHE YpPaBHEHHS, CBOJAIIMECS K KBaJpaTHbIM., peLIacMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
CamocrosrenbHas pabora 4
Tema 3.6 Pemenue 3anad. Coneprxanue yueOHOro MaTepuasa
OCHOBBI TPUTOHOMETPHUH. [IpeoOpa3oBanre TPUTOHOMETPUUECKUX BbIpaKEHUH. Perienrne TpUroHoMeTpuyecKux
Tpuronomerprudeckue QyHKINU | YypaBHEHUH ¥ HEPABEHCTB B TOM YHCJIE C MCIIOJIb30BAHUEM CBOMCTB (yHKIIUI
CamocrosiTenbHas padboTa 6
KonTtponbHas pabora
Pa3nea 4. IIpon3Bognas u nepsoodpasHasi pyHkumuu 76
Tema 4.1 Ilonarue Coneprxanne y4eOHOTO MaTepuana OK 01, OK 03,
pou3BOHON. DOpMyIIBI U [Ipupamenue aprymenta. Ilpupamenue Qynkuuu. 3agaud, NPUBOASIIUE K MOHSATHIO OK 04, OK 06,
npasuiia JuQPepeHIupoBans | mpou3BoAHOW. OmnpenesieHHe MPOM3BOAHOW. AJITOPUTM OTBHICKAHHS ITPOU3BOIHOIM. OK 07
®opmynel guddepennupoanus. [IpaBuna guddepenniupoBanus
KoMbOuHMpoBaHHOE 3aHATHE 2
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CamocrosTenpHas pa60Ta

Tema 4.2 Iloustue o
HETIPEPHIBHOCTU (DYHKITHH.
Merton nHTEpBaANIOB

Copep:xanue yueOHOro MaTepuana

[Tonstue HenpepbiBHON QyHKIMU. CBOMCTBAa HEeNmpepbIBHON (QYHKIIMU. CBSI3b MEXKIY
HEMPEPBIBHOCTHIO U TU(PHEpeHIUPYEMOCThIO GYHKIIUU B TOUYKE. AJITOPUTM pPELICHUS
HEPaBEHCTB METO/I0M MHTEPBAJIOB

CamocrosiTenbHas paboTa 10
[IpakTyeckoe 3aHsATHE 6
Tema 4.3 Copep:xanue yueOHOro MaTepuana
I'eomeTpuueckuii U puzndeckuii | ['eoMeTpruecKuid  CMBICT MPOU3BOMHONM (YHKIMM — YIJOBOH  KOA(PPHUIMEHT
CMBICJI IPOU3BOIHOM KacaTenbHOW K rpaduky (yHKIMH B TOYKE. YPaBHEHHE KacaTeNbHOW K Tpaduky
(GyHKIMU. AIITOPUTM COCTABJICHUS ypaBHEHUS KacaTeNbHOU K TpaduKy GyHKINH y=f(X)
CamocrosTenpHas padbora 6
CamocrosTenpHas padbora 6
Tema 4.4 MOHOTOHHOCTh Copep:xanue yueOHOro MaTepuana
¢ynkuuu. Toukn sKcTpeMyma Bospacranue n yObiBaHue (QyHKIIUH, COOTBETCTBHE BO3PACTAHUS M YOBIBaHUS (PYHKIIUU
3HAaKy NMPOU3BOAHOM. 3ajlauM HAa MAaKCUMyM W MHUHHUMYM. AJITOPUTM HCCIETOBaHUS
(GYHKIIUHM U TIOCTPOEHHUS €€ TpaduKa ¢ TOMOIIbIO IPOU3BOIHOMN
CamocrosrenbHas pabora 4
Tema 4.5 HccnenoBanue Coneprxanue yueOHOro MaTepuasa
(GyHKIMH ¥ TOCTpOEHHE
HccnenoBanue GpyHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB
rpadukoB
CamocrosrenbHas pabora 4
Tema 4.6 HauGosnbiiee u Coneprxkanne yueOHOT0 MaTepuasa
HAaWMEHBIIIEE 3HAYCHUS Haxoxnenne HamOOJBIIEro W HAWMEHBIIETO 3HAYeHWH (YHKIUH, MMOCTpOSHUE
byHKIIHA rpadUKOB ¢ UCIIOJB30BaHUEM arapaTa MaTEMaTHYECKOr0 aHaIN3a
CamocrosrenbHas pabora 4
CamocrosiTenpHas padbora 12
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Tema 4.7 Haxoxnenue
ONTUMAJIBHOTO Pe3yJIbTaTa C
MTOMOIIIbIO TTPOU3BOAHOMN B

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue RNPUKIAOHO20
MOOyns)

Haumensniee u Hanbosnbiiee 3HaueHne QyHKINN

MPaKTUYECKUX 3a/1auax CamocrosiTenbHas paboTa 4
Tema 4.8 IlepBooOpa3Has Copepxanne yaeOHOT0 MaTepuana
¢dbynkuuun. [IpaBuna O3HakoOMJICHHE C TOHSATHEM HMHTErpajia M TIepBooOpasHod s pyHkmum y=f(x).
HAXO0XICHUS MePBOOOPA3HBIX Pemenne 3amau Ha cCBS3b MEpPBOOOpPAa3HOM UM €€ MPOU3BOAHON, BBIYHCICHUE
nepBooOpazHoit it gaHHOW QyHkuuu. Tabnuma ¢dopMyn A  HaXO0XKICHUS
nepBooOpasHbiX. M3yueHue mpaBuiia BEIUMCICHHSI IEPBOOOPA3ZHON
CamocrosiTenbHas padoTa 4
Tewma 4.9 Inomans Coneprxkanne yueOHOro MaTepuasia
KPUBOJIMHEHHOM TPaTICIHH. 3amaun, MPUBOASIIKE K TIOHSATHIO OMPEIeJICHHOT0 MHTErpaia — O BHIYMCICHUH TUIOIIA U
®opmyna HetoTona — JleiitOHuna | kpuBonuueitHo# tpanemuu. [ToHsTHE ONpeeaéHHOro HHTErpana. I eoOMeTpUYeCKHui 1
¢busnueckuii cMpich onpeneraeHHoro uaterpana. ®opmyna Herotona — Jleitbuua.
Pemenue 3a1a4 Ha mpUMeHEHUE MHTErpala JJis BBIYUCICHUS (U3MUYECKUX BEITUYHH U
IJI0Iaaen
CamocrosiTenbHas padboTa 4
Tema 4.10 Pemenue 3amau. Coneprxkanne yueOHOT0 MaTepuasia
[TpousBoanas u nepBooOpasHas | CamocTosiTenbHas pabora 2
GbyHKIUH. @opmynsl U npaBuia auddepennupoBanus. MccnenoBanue ¢GyHKIMI ¢ TOMOIIBIO
npou3BoHON. Hanbosbiee 1 HauMeHblee 3HaYeHUs (QYHKIIUH.
Brruucnenne neppoo6pasznoii. [Ipumenenne nepBoodpa3Hoit
KomM0uHnpoBaHHoe 3aHsTHE
KonTponbhas padbota
Pa3nes 5. MHOrorpaHHHMKH H TeJl1a BpalleHust 44 OK 01, OK 04,
OK 06, OK 07

Copep:xanne yueOHOTO MaTepuana
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Tema 5.1 IIpusma,
napajuienenumnesn, Kyo,
MUpaMKJia U UX CEUCHUs

[Ipuzma (HakioHHas, mpsiMas, OpaBwibHas) U e€ aneMmeHThl. [lapamienenunen.
CpoiictBa mnpsiMoyrosibHoro mnapamwienenunena. Kyo6. Ilupamuga um e€ 3y1eMEHTHI.
[IpaBuibHas nupamuaa

CamocrosrenbHas pabora

Tema 5.2 IIpaBuiibHbIE
MHOTOTPaHHUKU B )KU3HU

Conepxkanue y4eOHOro MaTepHuaia

ITmomane MMOBEPXHOCTHU [Ipocreiimue KOMOMHAINU
MHOTOTPAaHHUKOB. BbIUnclieHHe 53JIEMEHTOB NPOCTPAHCTBEHHBIX ¢uryp (péopa,
nuaroHainu, yriel). [IpaBuiibHbIe MHOTOTpaHHUKA

MHOI'OI'PaHHHUKOB.

CamocrosTenpHas pa60Ta

Tema 5.3
[unuHap, KOHYC, mWap U UX
CEYCHUS

Ilpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue nPUKIAOHO20
MOOyns)

Hununaap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSMOr0 KPyroBOro LIMIMHAPA,
IpSIMOTO  KpPYroBoro konyca. M3oOpakeHue Tea BpalleHHs Ha IUIOCKOCTH.
[IpencraBnenue 06 yceuéHHOM KoHYyce. CeueHus KoHyca (MapajuiebHOe OCHOBAHUIO U
IIPOXO/AIIee Yepe3 BEpIINHY), CeUeHHs LMINHApa (apauiebHO U IepHIeHIUKYISIPHO
ocu), ceueHusx mapa. Pa3pépTka HniIMHIpa U KOHyca

CamocrosiTenbHas padboTa

10

Tema 5.4 O0BeMBI U ILIOMIATA
ITOBEPXHOCTEH TEN

Coneprxkanne yueOHOT0 MaTepuasia

O06wem npsimoyronpHOro napaienenunena. Oovem kyda. O0beMbl PSIMON MPU3MBI U
mnHApa. O6beMbl mUpaMuIbl U KoHyca. O0beM mapa

CamocrosiTenbHas padboTa

10

Tema 5.5 IIpumeps! cuMMeTpuit
B ipodeccuu

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20
Mooyns)

[ToHATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpalibHAasl, OCeBasl, 3epKajIbHas).
O06o0011eHne IpeICTaBIeHUH 0 MPaBIIIbBHBIX MHOTOTPaHHUKAX (TeTpa’ip, KyO, OKTasap,
J0AEKadp, UKOCAP).

[Ipumepsl cumMmeTpuii B ipodeccun

CamocrosiTenbHas paboTa

Copepxanne yueOHOTO MaTepuana
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Tema 5.6 Pemienue 3agau.

OO0OBeMEI U ImIomanay MOBEPXHOCTH MHOTOT'PaHHUKOB U TEJI BpalllCHUSA

MHOrorpaHHuKH U Teia CamocrosiTenbHas paboTa 4
BpallleHUs KonrponsHas pabora
Pa3nea 6. Crenenn u kopuu. CreneHHas, nokasateJbHas U JJorapupmuyeckasi pyHkuuu 46
Tema 6.1 Crenennas ¢pynkiusi, | ComepikaHue yaeOHOTO MaTepuana
ee coiictsa. [Ipeodpasosanne TToHATHE KOpHS N-Of CTeNeHH M3 AeiiCTBHTENbHOro uncia. DyHkimu y = VX nx
BBIP@XCHUH € KOPHIMH N-01 cBoiictBa u rpaduku. CBolicTBa KOpHS n-oi creneHu. IIpeobpazoBanue
CTCIICHU HUpPallMOHAJIBHBIX BBIPAYKEHUI
CamocrosiTenbHas padoTa 4
Tema 6.2 CBoliCcTBa CTETICHH C Coneprxkanne yueOHOro Marepuasia
panMoHATBEHBIM U [lonsTHe cTeneHu ¢ paloHalbHbIM MTOKa3zareaeM. CTeneHHble (PyHKIUU, UX CBOMCTBA
JEUCTBUTENIbHBIM II0KA3aTENIAMU | U rpad)uKu
CamocrosTenpHas padbora 6
Tema 6.3 Pemienue Copep:xanue yueOHOT0o MaTepuana
MPPALMOHAIbHBIX YPABHEHUH PaBHOCHIIHOCTh UPPALMOHATBHBIX yPABHEHUH. METOIbI UX PELIECHHs OK 01, OK 02,
CamocTosTenbpHas paboTa 4 OK 03, OK 05,
OK 07
CamocrosrenbHas pabora 2
Tema 6.4 TTokazatenbHast Coneprxkanne yueOHOT0 MaTepuana
GbyHKIUS, €e CBOWCTBA. CreneHp ¢ INpPOMU3BOJBHBIM  JIEMCTBUTENIBHBIM  IOKaszareneMm.  OrmnpenencHue
ITokazarenbHble ypaBHEHUS U MoKa3aTeabHON ()YHKIIMU U €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM IOKa3aTeIbHON
HEPAaBEHCTBA ¢ynkuuu. PerneHne noka3aTeabHBIX YPaBHEHUN METOJOM ypaBHHBAaHHUS IOKa3aTeseH,
METOZIOM BBEJIEHUS HOBOW MEPEMEHHOM, (YHKIHMOHAIBHO-TPAPUUECKUM METOJOM.
Perienue nokazaTesbHBIX HEPABEHCTB
CamocrosiTenbHas paboTa 8
Tema 6.5 Jlorapudm gucna. Coneprxanne yueOHOTO MaTepuana
CoiicTBa norapudmon Jlorapudm uncna. CoiictBa jorapudgmon. Onepauus JorapuGpmMupoBaHus
CamocrosrenbHas pabora 6

Copepxanne yueOHOTO MaTepuana
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Tema 6.6 Jlorapudmudeckas
¢byHKIUS, ee CBOICTBA.
Jlorapudmuueckue ypaBHEeHUS,

Jlorapudmuueckas pyHkuus u ee cBoiicta. [loHarue norapumMuueckoro ypaBHeHUsI.
Onepanus NOTEHUUPOBaHUA. TpPU OCHOBHBIX METOJA PEHICHUS JOrapuPMUUYECKUX
ypaBHEHHUI: PYHKIHOHAIBHO-TpapUUECKH, METO/I TOTEHIIUPOBAHMSI, METO]1 BBEJICHUS

HEpPaBEHCTBA HOBOH mepemMenHoi. Jlorapupmudeckrue HepaBeHCTBA
CamocrosrenbHas padora 8
Tema 6.7 Jlorapudmsl B Ilpogpeccuonanvrno-opuenmupogannoe cooeprycanue (cooeprcanue NPUKIAOHO20
MPUPOJE U TEXHUKE MOOyns)
[Ipumenenue norapudma. Jlorapudmudeckas cnupans B npupoje. Ee matemaruueckue
CBOMCTBa
CamocrosiTenbHas padoTa 6
Tema 6.8 Pemenue 3anad. Coneprxkanue yueOHOro MaTepuasa
Crenennas, noka3arejabHas U CamocrosiTenpHas padbora 2
norapudmuueckas GyHKIUN CrenenHas, nmokazarenbHas U Jorapugmuueckas GpyHkuuu. Pemenue ypaBHeHui
Komb6unupoBanHoe 3anstue
KonTponbHas padora
Pasjnen 7. DjieMeHTHI TEOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKHU 34
Tema 7.1 CobwiTHE, Coneprxkanne yueOHOT0 MaTepuasa
BEPOSATHOCTH COOBITHS. CoBMecCTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl O BEPOSITHOCTH CYMMbl COOBITHH.
CrnoxeHue ¥ YMHOKEHHUE VYcnoBHasi BEpOSITHOCTh. 3aBUCHMBIE M HE3aBHCHMBIE COOBITHA. TeopeMbl O
BEPOATHOCTEN BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA OK 02, OK 03,
CamocrosrenbHas pabora 2 OK 05
Tema 7.2 BeposiTHOCTH B Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue NPUKIAOHO20
npodeccuoHalbHBIX 3aa4ax Mooyna)
OTHocuTeNbHAST YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE
ompeeneHue BepoaTHOCTU. OlleHKa BEPOSATHOCTH COOBITHS
CamocrosrenbHas pabora 10

Copepxanue yueOHOTO MaTepuana
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Tema 7.3 JluckperHas
cllydaiiHas BEJIMYMHA, 3aKOH ee

Bunpl ciyvaiinbix BenuuuH. OnpeneneHue TUCKPETHON ClIydyalHOM BEIWYMHBI. 3aKOH
pacnpezeneHus JUCKPETHOM ciyyaiiHoi BennuuHbl. Ee unciaoBbie XapakTepUCTUKU

pacrpeeneHus CamocrosTenpHas padbora 10
Tewma 7.4 3anaun Copepxanne yaeOHOT0 MaTepuana
MaTeMaTHYeCKON CTaTHUCTUKH. [lepBruynas 06pabOTKa CTATUCTUYECKHUX JTaHHBIX. YHCIIOBBIE XapaKTEePUCTUKH (CpeIHee
apudMeTHIecKoe, MeIuana, pa3Max, aucrepcus). Pabora ¢ Tabmumamu, rpadukamu,
auarpaMmMamu
CamocrosTenpHas padbora 8
Tema 7.5 DnemeHThI TEOPUU CamocrosiTenbHas padoTa 1
BEPOSITHOCTEN U Bunsl coObiTuii, BeposSTHOCTH COOBITHH. ClOKEHHE W YMHOXXEHHE BEPOSTHOCTEH.
MaTeMaTHYECKOW CTATUCTHKU JluckpeTHas cirydaiiHasi BEIMUMHA, 3aKOH €€ pacrpeesieHus. 3a1aull MaTeMaTHIeCcKOi
CTaTUCTHKH.
CamocrosTenpHas pabora 3
IIpomexyTouHnasi arrecTanus (JK3aMeH) 36
Bcero: ‘ 340
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JUCHUIINHBI

3.1. lna peaqu3anuu NPOrpaMMbl THCHHMIIMHBI JOJLKHBI ObITh MPeIyCMOTPeHbI cieaylolue
cnenuaIbHble MOMeEIeHHs

Peanm3zanus mporpaMMbl AUCIUIUIMHBI TPEOYET HANWYHS YUeOHOTO KaOMHETa MAaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJISIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po¢heCCHOHATILHO OPUEHTUPOBAHHBIE 3a/1aHUS;

- MaTepHUallbl IK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED;

- IPOEKTOP C IKPAHOM.

Peanuzamuss nmporpamMmbl  yueOHOM  TUCHMIUIMHBI  MPOU3BOJUTCA C  MPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJOTHH U TpeOyeT HaIMuus 3JIEKTPOHHON 00pa30oBaTeNIbHOM cpelibl; yueOHOTro
KaOuHera.

O6opynoBanue y4eOHOro KaduHera:

® KJIAacCHas JI0CKa;

® [10CaJOYHBIE MECTA M0 KOJIMYECTBY 00YHAIOIIUXCS;

e pabodee MeCTO MPETo1aBaTels;

e y4yeOHO-IIPAKTHUECKOe 000pyI0BaHHe, HEOOX0IMMOE I IPOBEAEHUS MPEAYCMOTPEHHBIX
IIpOrpaMMoil npaktudeckux 3aHatuil. B coorserctBue ¢ m.4.4. ®I'OC CIIO pomyckaercs
3aMeHa 000pyIOBaHHS €ro BUPTYaIbHBIMH aHAJIOTAMH.

Texnuveckue cpeacTBa 00y4eHuUs:

®  KOMIIBIOTEPHI C BBIXOJOM B ceTh Internet;

e cailr «JIuuHas cTyaus» ¢ BO3MOXKHOCTBIO PAa0OTHI C 3NEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoMm;

®  3JIEKTPOHHBIE OMOINOTEYHBIE PECYPCHI.

YyeoHo-MeTOANYECKOE 00ecmeyeHne TUCHUILINHBI:
* METOJIMYECKHE YKa3aHUS 0 OPTaHU3aIMH MPAKTUIECKUX 3aHITHIA;
* METOJIMYECKUE YKa3aHUs TI0 CAMOCTOSTEIILHOM padoTe.

IIporpammHoe o0ecnieueHue:

[IporpamMHOe oOecrieueHue, SBISIONIEECS YaCTbIO DIIEKTPOHHOM  HMH(POPMALMOHHO-
o0pa3zoBaTeNnbHON Cpebl U Oa3upyroleecs Ha TeIeKOMMYHUKAMOHHBIX TEXHOIOTUAX:

- KOMITBIOTEpHBIE 00yUarolne NporpaMMBbl;

- TPEHUHIOBBIE U TECTUPYIOIIUE IIPOTrPaMMBI;

- HHTCJIJICKTYAJIBHBIC pO60TI/ISI/IpOBaHHBIe CHCTEMBI OIICHKH Kauye€CTBa BBIIIOJTHEHHBIX pa60T.

[Iporpamma ympaBnenuss oOpasoBarenbHbiM mporieccom B DOUOC (MuadopmanmoHHas
texnosorus. [Iporpamma ynpasieHust oopazoBarenabHbIM nporeccom. KOMBAT).
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3.2. UnpopMmannoHHOe obecrniedeHHe peajn3aluu NporpaMmbl

OcCHOBHBIE HCTOYHUKH

1. Mepzmsax A.I'., Homuposckuii /[.A., TlonskoB B.M. Maremaruka. Anrebpa u Havaiaa
MareMatnuyeckoro ananuza. 10 kmacc. / mox penaknueii [Togonsckoro B.E. - AkuronepHoe 0011ecTBO
«M3parenscTBO «lIpocBemenue»

2. Mep3znsik A.I'., Homuposckuii [I.A., [Tonsxkos B.M. Maremaruka. ['eomerpus. 10 xmacc. /
nox penakuueit [lononsckoro B.E. - Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienuer

3. Mep3nsak A.I'., Homuposckuii [I.A., [Tonskos B.M. Maremaruka. Anrebpa u Hauana
MareMatnudeckoro aHanmsa 11 kiace. / moja penakiueit [logonsckoro B.E. - AkiinonepHoe 00111ecTBo
«3narensbcTBO «lIpocBemenue»

4. Mep3nsk A.I'., Homuposckuit J[.A., [TonskoB B.M. Marematuka. Anre6pa u Hadana
MaTematnueckoro aHanusa 11 kmacce. / non penakuueit [Tononsckoro B.E. - AkunonepHoe o011ecTBo
«M3parenbcTBO «lIpocBemenuney.

DJIEeKTPOHHBIE pecypchl

1. Beepoccuiickue untepuer-onmumuansl. - URL: https://online-olympiad.ru / (nara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas xosutekius mudpoBbix 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara oopammenus: 08.07.2022). - TeKCT: 3JCKTPOHHBIH.

3. WNudopmanmonnas cucrema «EIuHOE OKHO JTOCTyIa K 00pa30BaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara oopammenus: 02.07.2022). - TeKcT: 3JeKTPOHHBIMH.

4. Hayunas anexkrponnas 6udnuoreka (HOB). - URL: http://wwwe.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpeIThIH KOITEK. Matematuka. - URL: https://mathematics.ru / (nata obpareHwus:
08.06.2022). - TeKkCT: YNEKTPOHHBII.

6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

7. CripaBOYHUK M0 MaTeMaTHKe JJis MIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara oopamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsis MaTemaTnueckasi iHTepHeT mkona. - URL: http://www.bymath.net/ (nara
obpamienusi: 12.07.2022). - TekcT: 2€KTPOHHBIH.

9. denepanbubiii nopran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (mata
obpamienusi: 02.07.2022). - TekcT: 2eKTPOHHBIH.
denepanbHbIii IEHTP HHOOPMAIIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: eKTPOHHBII
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBEPA30BATEJIBLHOM JUCHUILJINHBI

KoHTpoJib M oOLeHKa pe3ylbTaToOB OCBOCHHS 00me00pa3oBaTebHON  IHUCIUTUTHHBI

pacKpbIBalOTCA 4Yepe3 IUCUUIUIMHAPHBIE Pe3yabTaThl, HampaBleHHbIE HA (OpMUPOBAHHE OOUIMX U

HpO(beCCI/IOHaJ'IBHBIX KOMHCTeHHI/Iﬁ 110 pasjaciiaM U TEMaM COJACPKaHUA yqe6Horo Marcpuralia.

O01mme koMneTeH NN Pa3zgen/Tema THun oeHOYHBIX
MeponpusiTus
OK 01. Beibupath criocoOsr P1,Temal.1,1.2,1.3,1.4. | UltynupoBanue
pelIeHus 3a1a4y P 2, Temn1 2.1, 2.2, 2.3, 2.4,
TectupoBanue

npodeccuoHanbHOM
JESTEIIbHOCTH PUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

25,26,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temrr 4.1,4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9,4.10

P 5, Temnr 5.1,5.2,5.3,
54,5556

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7,6.8

BrinosiHeHne mpakTHYECKUX
3aIaHUN

Brlinonnenue 3aganuii Ha
JK3aMeHe

OK 02.Hcnonp30BaTh
COBPEMEHHBIC CPEJICTBA MTOUCKA,
aHaJM3a U MHTEPIPETALNH
uH(popMaluu, 1
nH(OpPMAIMOHHBIE TEXHOJIOTHH
JIUIS BEITIOJTHEHUS 3a/1a4

P1,Temal.1,1.2,1.3, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8

P7, Temn1 7.1,7.2,7.3,7.4

[lItyaupoBanue
TectupoBanue

BrinosiHeHNE TpaKTUYECKHUX
3aJaHuN

Brimmonnenue 3aganuii Ha

npodeccHoHanbHON 3K3AMEHE
JIeSITeIbHOCTH
OK 03. [InanupoBats 1 P1,Temal.1,1.2,1.3,1.4. | lryaupoBanue
pean30BbIBaTh COOCTBEHHOE P2, Temrr 2.1, 2.2, 2.3, 2.4,

TectupoBanue

HpO(i)eCCI/IOHaJ'II)HOC N JIMYHOCTHOC

pas3Burue,
HpEeNIPUHIMATENBCKYIO
JACATCIIbHOCTD B
npodeccuoHanpHOM chepe,

25,26, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
45,46,4.7,48,4.9,4.10

BrinosiHeHNE TpaKTUUECKHUX
3alaHUN

BrinonHeHue 3aaduii Ha

AK3aMEHE
HCITIOJI30BaTh 3HAHUS I10 P 6, Temn1 6.1, 6.2, 6.3,
MPaBOBOM M (PMHAHCOBOI 6.4,6.5,6.6,6.7,6.8
TPAaMOTHOCTH B Pa3IMYHBIX P7, Temn 7.1,7.2,73,74
JKU3HEHHBIX CUTYaIUIX
OK 04.95¢ddextuBHO P1,Temal.1,1.2,1.3,1.4. [ITynuposanue
B3aUMOJICCTBOBATh U pabotath B | P 2, Temnr 2.1, 2.2, 2.3, 2.4, TecTuposanme

KOJIJICKTUBEC 1 KOMaHIC

2.5,26,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temrr 4.1,4.2, 4.3, 4.4,
45,4.6,4.7,48,49,6 4.10

BI)IHOJ'IHGHI/IG HpaKTquCKHX
3aJaHui
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P 5, Temnr 5.1,5.2,5.3,5.4,

Brimmonnenue 3aganuii Ha

55,56 DK3aMeHe
OK 05.0Ocy1iecTBasTh YCTHYIO U P1,Temal.1,1.2,1.3,1.4. | UtynupoBanue
MUCHbMEHHYIO KOMMYHHUKAIIUIO Ha P 3, Temsr 3.1, 3.2, 3.3, 3.4, TectupoBane
TOCYJIaPCTBEHHOM SI3BIKE 35, 3.6
Poccuiickoit ®enepannu ¢ yuerom | P 6, Temsl 6.1, 6.2, 6.3, 6.4, BerinonHeHre NpaKTHIECKUX
0COOECHHOCTEN COLUAIBHOTO U 6.5,6.6,6.7,6.8 3a7aHui

KYJIBTYPHOI'O KOHTEKCTa

P7, Temn 7.1,72,7.3,7.4

Brimmonnenue 3aganuii Ha
JK3aMeHe

OK 06. IIposiBsTH rpa’kAaHCKO-
MaTPUOTHYECKYIO ITO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
TPaAULMOHHBIX POCCUNHCKHUX
JlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM

P1,Temal.1,1.2,1.3,1.4.
P4, Temnr 4.1,4.2,4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 5, Temnr 5.1,5.2,5.3,5.4,
55,56

[ITynupoBanue
TectupoBanue

BBIHOHHGHI/IG HpaKTI/I‘-IeCKI/IX
3alaHUN

BrinonHenue 3aganuii Ha

rapMOHHU3AIIUU MEKHAITMOHABHBIX SK3aMCHE
¥ MEKPEJIMTHO3HBIX OTHOIIICHUH,
MPUMECHSITh CTaHIAPTHI
AHTUKOPPYILHUOHHOTO MOBEICHUS
OK 07.CopeticTBOBaTh P 2, Temnr 2.1, 2.2, 2.3, 2.4, | UITynupoBaHue
COXPAHEHUIO OKPYKAIOIICH 2.5,26,2.7
P Py Raiom T TectupoBanue

CpeJibl, pecypcocOepeKeHHIO,
NPUMEHSTH 3HAHUS 00 U3MEHEHHUH
KJIMMAaTa, TPHHITATTBI
OEpEeKITMBOTO TIPOU3BOJICTBA,
s¢(heKkTUBHO AeCTBOBATH B
YpE3BbIYAIHBIX CUTYAIHSIX

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,46,4., 48,49, 4.10

P 5, Temrr 5.1,5.2,5.3,5.4,
55,5.6

P 6, Temr 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7,6.8

BI:IHOJ'IHGHI/IG HpaKTI/I‘IGCKI/IX
3aIaHUA

BrinonHeHue 3aganmii Ha
JK3aMeHe
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