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Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JoLeHT, K.1.H. [laBnosa E.C.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HarpasjieHus noarotoBku 20.03.01 TexHochepHas 6€30macHOCTh

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2028 r.

COI'NTACOBAHO

HNHCTUTYT HHKEHEPHOM M DKOJIOTHYESCKON 0€30IaCHOCTHU

« » 20 T. JI.H. I'opnHa
(noonucw) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokou 3acenanust Ne 1 ot «31» aBrycra 2023 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

lenp ocBOeHMS MAMCHUIUIMHBI — TOBTOPEHHWE U CHCTEMAaTH3alMs TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUW 1O OCHOBHBIM pa3jeiiaM MIKOJIBHOTO Kypca MaTeMaTHKU; 3aKperieHHE
BBIUMCIIUTENBHBIX HABBIKOB, MPUOOPETEHHBIX MPU U3YYEHUN MAaTEMATHKU B LIKOJIE; GOpMUpPOBaAHUE
MaTE€MaTU4YeCKOro, JOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIUICHUS; Pa3BUTHE MAaTeMAaTHYECKOU
KYJIBTYPBI.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO
JIMCUMIUTUHBL U IPAKTUKH, Ha OCBOGHUHU KOTOPBIX 0a3upyeTcs JaHHas AUCUUIUIMHA:

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npezmecTBytoniee: "Briciias maTremMaTHKa. DJIEMEHTHI BBICIIEH anreOpsl u reomerpun”, "Breiciias
MareMaruka JluddepeHnnanbHoe U HTHTErpaabHOE UCUKCIIeHus , 'Bricias matemaTuka M30paHHbie
pasnensl Beicmielh mMatematuku', " ®usmka. Konebanus u Bonabl. @m3uka atoma", "MexaHuKa.

COHpOTI/IBJ'IeHI/IC MaTCpUuaJIoOB»

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemMbie 1
pMupy NHauKaTopbl 10CTHKEHUS

KOHTPOJIUpYeMble . Inanupyemsble pe3yibTaThl
POTHPY KOMIIeTeH Ui py pesy
KOMIIETCHIM U o0yueHust
(Kol 1 HAMEHOBAHUE)
(Koa 1 HAMMEHOBaHUE)
I1K-7 Criocoben ITK-7.10. Hcnone3yer | 3HaTh:
MIPUMEHSTh MeTOAbl  MaremMarndeckoro | OCHOBHBIE TOHSTHS — DIIEMEHTAPHON
¢byHIaMeHTalIbHbIE aHamu3a M MOJEIMPOBAHUS | MATEMAaTHKH, a TAaKXkKe e€ MPUIIOKEHUS B
3HaHUS, TOJTyYeHHBIE B | 11 O0OOCHOBAaHUSI TPUHATHS | TPOPECCHOHATBHBIX JTVCIIATUTHHAX,

obnacTu peleHui B obnacTu | MeToapl cOopa aHanu3a U 00pabOTKU
MAaTE€MaTHYECKUX U npodeccuoHanbHOM MH(pOpMaLINH.

(M) ecTeCTBEHHBIX NeSITEIbHOCTH, CBSI3aHHOM C

HayK, ¥ HCIIOJIb30BaTh | 3aIlIUTOM OKpYXKarolen | YMeTh: MPUMEHSTh
UX B cpenbl M OOECHEYEHHEM | eCTECTBEHHOHAYUYHbIC u
npodeccnoHanbHOM 0€301acHOCTH YelloBeKa OOIICMHKEHEPHBIE 3HAHUA B
JeSTeNbHOCTH npodecCHOHAIBHOMN 1 TETbHOCTH

Baanerb: MeTogaMu MaTEMaTUYECKOTO
aHanW3a WU MOJICJIMPOBAHHS B
npoecCHOHALHON IS TENbHOCTH;




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILLEro

Bun .
Monyab (pasner) | yaeomoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Baiibs HNHuTepakTus, KOHTPOJIA
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 1. Jlek 1 ToxmecTBeHHBIC TPEOOPaA30BaAHMUS . 1 2 -
ToXIECTBEHHBIE Crenenb. OCHOBHBIEC TOX/IECTBA.
peoOpa3oBaHusl. @opMyIIbl COKPAILIEHHOTO YMHOXEHUS
YpaBHEHUS U
HEpaBEHCTBA
Monyb 1. Ip 1 KonTponbHas paboTta Ha IpoBEpKY 1 2 -
ToXIeCTBEHHBIE OCTaTOYHBIX 3HAHUI
peoOpa3oBaHusl.
YpaBHeHus u
HEpaBEHCTBA
Monyib 1. Ip 2 ToxnecTBeHHbIE TpeoOpa3oOBaHUS . 1 2 -
ToxnecTBeHHbIE Crenenb. OCHOBHBIE TOX/IECTBA.
peoOpa3oBaHusl. DopMyJIbl COKPAIIEHHOTO YMHOKEHHUSI.
'Y paBHEHHUS
HEPAaBEHCTBA
Monyns 1. Jlek 2 Anrebpanyeckue ypaBHEHHUS. 1 2 -
To1eCTBEHHBIE KBagpartusie ypaBHeHUs1. DOpMyIibl
npeoOpa3oBaHusl. Buera. [Ipocreiiine ypaBHEHUS U
YpaBHeHHU U HEpPABEHCTBA C MOIYJIEM
HEPAaBEHCTBA
Moyns 1. IIp 3 AnrebpandecKkue ypaBHEHUS. 1 2 -
ToxnecTBeHHbIE KBagpartusie ypaBaenus. ®opmyiibl
npeoOpa3oBaHuUs. Buera

YpaBHeHUA U
HEPaBEHCTBA




®opMbl TEKYILLEro

Bun .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakrTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 1. IIp 4 [Ipocreiinre ypaBHEHUSI 1 HEPABEHCTBA 1 2 -
ToXIECTBEHHBIE C MOZYJIEM
peoOpa3oBaHus.
YpaBHeHus u
HEPAaBEHCTBA
Monyib 1. Jlek 3 [onsarue Gpynkuuu. Jluneitnas u 1 2 -
ToxxaecTBeHHbIE kBagpatuuHas ¢pyHkius. [loctpoenue
npeoOpa3oBaHusl. rpadukoB QyHkImii. O6macTh
VYpaBHeHUs U orpezeneHus U 00J1acTh 3HAYCHU
HEPaBEHCTBA byHKIUN
Monyib 1. Ip 5 [Toctpoenne rpadukoB GyHKIIHIA. 1 2 -
ToxxaecTBeHHbIE Ob6unacTp onpeaeneHus U 006J1acTh
peoOpa3oBaHusl. 3HauYEHUN QYHKIUU
YpaBHEHUS U
HEPaBEHCTBA
Monyis 1. IIp 6 KontpomnsHas padora 1 1 2 -
ToXIIeCTBEHHBIE
npeoOpa3oBaHusl.
'YpaBHEHUS U
HEpaBEHCTBA
Monyns 1. Cp HppaumoHanbHble ypaBHEHHS U 1 7 -
ToxnecTBeHHbIC HEPaBEHCTBA
npeoOpa3oBaHusl.

YpaBHeHus u
HEpaBEHCTBA




Bun

®opMbl TEKYILLEro

" HaumeHnoBaHue TeM 3aHATHIH Oo0bem, HNurepaxkrus, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)

Monayinb 2. Jlek 4 Onpenenenue cuHyca, KOCUHYCA, 1 2 -
TpuronomeTpruyeckue, TAHI'€HCa U KOTAHI'€HCa B
(byHKLIUU IPSIMOYTOJIBHOM TPEYTOJIbHUKE
Monyis 2. IIp 7 Omnpenenenue cuHyca, KOCUHYCA, 1 2 -
Tpuronomerpruyeckue, TaHI'€HCa U KOTaHI'eHCa B
(byHKLIUU IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
Moy 2. ITp 8 Enunnynas oKpyXHOCTb 1 2 -
TpuronomeTpruyeckue,
byHKITIN
Monyib 2. Jlex 5 Enunanunas okpy>XHOCTb. 1 2 -
T pUrOHOMETPUYECKUE] Tpuronomerpuueckne GyHKIUU
(byHKIIU IIPOU3BOJIBHOTO yIJla, UX CBOWCTBA U

AJIEMEHTapHbIE TPUTOHOMETPUYECKHE

TOKJIECTBA
Moy 2. Ip 9 Tpuronomerpruyeckue GyHKIUH 1 2 -
TpuronomeTpruyeckue, IIPOU3BOJIBHOTO YIJIa, UX CBOWCTBA U
byHKIIIN AJIEMEHTapHbIE TPUTOHOMETPUUECKHE

TOKJIECTBA
Monyisb 2. ITp 10 KontponbHas pabora 2 1 2 -
TpUroHOMETPUYECKUE]
byHKIIIN
Monynb 2/Cp Tpuronomerpuyeckue GopmMyssl U 1 7 -
TpuronomeTpruyeckue, npeoOpa3oBaHus

byHKIIUH




®opMbl TEKYILLEro

Bun .
Monyab (pasner) | yaeomoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Baiibs HNHuTepakTus, KOHTPOJIA
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 3. Jlex 6 [TokazaTenpHas GyHKIMS, €€ TpapuK U 1 2 -
[Toka3arenbHble cBoiicTBa. Onpenenenue Jorapupma u
YpaBHEHMs U OCHOBHbIE (popmyiibl. Jlorapudmuyeckast
HEpaBEHCTBA ¢byHKIMs, ee TpauK U CBOMCTBA.
Ob6nactp onpeneneHus
Monyb 3. Ip 11 [TokazarenpHas pyHKIMS, ee TpaduK U 1 2 -
[Toka3arenbHble CBOMCTBA
YpaBHEHUS U
HEpaBEHCTBA
Monyns 3. Ip 12 Onpenenenue orapudmMa 1 OCHOBHBIC 1 2 -
[loka3arenbHble dopmyinsl. Jlorapupmuueckas GyHKuus,
YpaBHEHUS U ee rpaduk u cBoiicrea. O6sacTh
HEpaBEHCTBA ofpeieeHus
Moy 3. Jlex 7 [TokazarenabHble U IOTapUPMUUECKHE 1 2 -
[loka3arenbHble ypaBHEHUS
YpaBHEHHS U
HEpaBEHCTBA
Moy 3. ITp 13 [TokazarenbHble ypaBHEHHS 1 2 -
[loka3arenbHble
YpaBHEHHS U
HEpaBEHCTBA
Monyns 3. IIp 14 Jlorapudmuueckue ypaBHEHUs 1 2 -
[ToxazaTenbHbIE

YpaBHEHUS U
HEpPaBEHCTBA




®opMbl TEKYILLEro

YpaBHEHUS U
HEpPaBEHCTBA

Bun .
Monyab (pasner) | yaeomoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Baiibs HNHuTepakTus, KOHTPOJIA
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 3. Jlek 8 [Toka3zaTenpHbIC U JTOTapUDMHUICCKUE 1 2 -
[Toka3arenbHble HEPaBEHCTBA
YpaBHEHMs U
HEpaBEHCTBA
Monyib 3. IIp 15 [Toka3zaTenbHbIE U JOTapUPMHUECKUE 1 2 -
[loka3arenbHble HEPaBEHCTBA
YpaBHEHHS U
HEpaBEHCTBA
Monyib 3. IIp 16 Konrposnsras padora 3 1 2 -
[Toka3arenbHble
YpaBHEHMS U
HEpaBEHCTBA
Monyib 3. Cp CucreMbl MOKa3aTeabHbIX U 1 7 -
[loka3arenbHble JorapupMHUECKUX YpaBHEHUN U
YpaBHEHHS U HEPaBEHCTB
HEpaBEHCTBA
Monyib 4. Jlex 9 Tpuronomerpruyeckue ypaBHEHUS 1 2 -
TpuroHomeTpudeckue
YpaBHEHHS U
HEpaBEHCTBA
Monyns 4. Ip 17 TpuronomeTpuueckue ypaBHEHHUs 1 2 -
TpuroHomeTpudeckue




®opMbl TEKYILLEro

3alavU IIaHUMETPpUHN

1 CTEpEOMETPUU

(bopMyIIbI IJIOLIAN).
BrinosHeHNE TpakTUYECKUX 3aJaHUid HA

Bun .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakrTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 4. IIp 18 TpuroHomMeTpu4ecKre ypaBHEHHUS C 1 2 -
TpuronomeTpruyeckue, npuMeHeHHeM (opMyIt
YpaBHEHUS U
HEPAaBEHCTBA
Monyns 4. Jlek 10 TpuroHomeTpuyeckre HEpaBeHCTBA 1 2 -
T pUrOHOMETPUYECKUE]
YpaBHEHUS U
HEPAaBEHCTBA
Monyib 4. ITp 19 TpuroHomeTpuuecKre HEPaBeHCTBA 1 2 -
TpuroHomeTpuyecKue,
YpaBHEHUS U
HEPAaBEHCTBA
Monyis 4. ITp 20 Konrponsnas pabora 4 1 2 -
TpUroHOMETPUYECKUE]
YpaBHEHUS U
HEPAaBEHCTBA
Monyib 4. Cp Tpuronomerpuueckre ypaBHEHUs U 1 3 -
Tpuronomerpruyeckue, HEPABEHCTBA
YpaBHEHUSA U
HEPABEHCTBA
Monyns 5. OcHoBable| JIek 11 TpeyronbHUK (371€eMEHTapHbIE CBOMCTBA, 1 2 -
3a/1a4M INIAHUMETPUN bopmyIbl momanum). YeTbIpexyroabHUK
U CTEPEOMETPUH (BUIBI, OCHOBHBIE cBOMcTBa). N-
yrosIbHUKU. OKPY>KHOCTb U KPYT.
Monyns 5. OcaoBabie| [1p 21 TpeyronbHUK (3JIEMEHTApHBIE CBOWCTBA, 1 2 55 - [IpakTnueckue 3ananus




Bun

®opMbl TEKYILLEro

. HaumeHnoBaHue TeM 3aHATHIH Oobem, HNHuTepakTus, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Monyib 5. OcHoBHble| [Ip 22 YeThIpeXyroJbHUK (BUIbI, OCHOBHBIC 1 2 -
3a/1a4u IIJIaHUMETPUHU cBoiictBa). N- yroinbHuKu. OKpYKHOCTb U
1 CTEpEOMETPUU Kpyr
Monyib 5. OcHoBHBIE| Cp IIpoMexyTOUHBIH TECT 1 2 10 [TpoMexyTouHBIH TecT
3a/1a4u TJIAHUMETPUHN 1-12
U CTEpEOMETPUU
Moayns 5. OcHoBHble| JIek 12 OcHoBHbIE TOHATUA U HOPMYIIBI IS 1 2 -
3aauu TUNIAHUMETPHUU BBIYUCIICHHSI IJIOMIAEH 1 00HEMOB
U CTEpEOMETPUU MHOTOTPAaHHHUKOB U TE€J BPAIICHUS
Monyns 5. OcaoBnbie| C.p. N3yuenune 31eKTpOHHOTO yueOHUKA Ha 1 2 ) Nzyuenue
3a/1a4yyl MIIAaHUMETPUN wiardopme Pocaucrant PIEKTPOHHOTO
U CTEPEOMETPUU yueOHUKa
Monyinb 5. OcnoBHbie| [1p 23 OcHoBHbIE TOHATUSA U GOPMYJIBI JUIS 1 2 -
3a/1a4yyl MIIAaHUMETPUN BBIYUCIICHUS IIJIOIIAeH 1 00BbEMOB
U CTEPEOMETPHH MHOTOTPAaHHHUKOB U TEJ BpAIICHUS
Moayns 5. OcaoBabie| [1p 24 Kontponbnas pabora 5 1 2 -
3a/1a4yyl MIIAaHUMETPUN
U CTEPEOMETPHH
Monyis 5. OcHoBHBIE| Cp OcHoBHbIE 337]a41 IUTAHUMETPUH U 1 7,75 -
3329y TUIAHUMETPHUN CTepEOMETPUH
U CTEPEOMETPHH

Tect HToroBoe TecTupoBaHue 1 2 30 - TECTUPOBAHUE

ITA [TpomexyTouHas aTTectanus (3a4€T ¢ 1 0,25 -

OLICHKOM)
Hroro: 108 100

Cxema pacuera uToroBoro 6ania (Cymma 06amioB o BceM y4eOHBIM MEPOIIPHATHSIM, TPETyCMOTPEHHBIM B Kypce )




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumivne "AnanTUBHBIN Kype MaTEeMAaTHKU'" UCIIOJIb3YIOTCS:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «Pocaucrtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MOTyILHOTO 00yUueHus (CoaepkaHue yueOHOro MaTeprana
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KamMH yIipaKHEHUN U KOHTPOJIs);

TEXHOJIOTHSl pa3BUBAMOLICr0 0O0y4eHus: (IpPOBEJACHUE JEKIMH, MPAKTHUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHirpoBanHoro oO0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU (IPUMEHEHHE Y4YEOHBIX SJIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN ydaluxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOro OOY4YeHHS! CTYJEHTOB COCTAaBIISIIOT JIEKIMH, B XOJE€ KOTOPOM
IpernojiaBaTesb U3j1aracT OCHOBHbIE, Hau0oJIee CI0KHBIE IOHATHUS TEMBI, a TAKXKe CBSI3aHHbIE C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATUH OO0ydJaromeMycsi HEOOXOAWMO BECTH KOHCIEKTHpPOBAHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3y4aeMoil aucuuIInHbl "AnanTuBHBIM Kypc MaTemartuku'. XKenareapbHO OCTaBIsATH B pabouMx
KOHCIIEKTaxX I10JIs1, HA KOTOPBIX JeJIaTh IOMETKH, TOAYEPKUBAIOLIIE OCOO0YIO BA)KHOCTh TEX MITU MHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJCTBE IpenojaBaresi, Ho 6e3 ero HermoCPeJCTBEHHOTO YUacTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
JeSITEIbHOCTH.

B xoze mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIENYET M3YyUUTh KOHCIIEKTBHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMU IPENo1aBaTesl.

B Xoze moAroToBKM K MPAKTUYECKUM 3aHATHSM CIEAYET M3YyYUTh KOHCIIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIUTEPATypy, YUYECTh PpEKOMEHJALMU MPernoaaBaressi, O3HAKOMUTBCS C
ANIEKTPOHHBIMU ~ yuyeOHMKamMu Ha 1uiatpopme «PocaucraHT» OHIAHH-KOHTEHT: «BpIcimas
MaTeMaTHhKa. DJIEMEHTHI BhICIIEH anredpbl U FeOMETPUM» U OTBETUTH Ha BOIIPOCHI CAMOKOHTPOJIS.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI pelIatoT 3aau 10 PyKOBOJACTBOM IIpenoaaBaTels.
[TpakTHyeckue 3aHATUS TMOCBALIEHBI M3YUYEHUIO HauOosee BaKHBIX U CIOXKHBIX TeM Yy4eOHOMH
JUCLIUIUIMHBI U CITYKaT JUIsl 3aKpeTUIEHUs] U3y4YEHHOr0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE peliaTh 3ajaud Ha MPOWIeHHBIN
marepuai. Ilpu pemeHuMn 3agay HYXKHO OOOCHOBaTh KaXJbli 3Tam pELICHUs, HCXOAS U3
TEOPETUUECKHX MOJOKEHUI n3ydaeMoro Kypca. Eciiu cTyIeHT BUIUT HECKOJIBKO MyTEH peleHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHabHBINA. Penienne 3a1a4 U nmpuMepoB CleayeT
u3Jarath MoApoOHO, BBIYUCIIEHHUS pacrojaraTh B CTPOTOM IOPSAKE, OTAENsis BCIIOMOTaTeNIbHbIE
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBII OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH 13
CylllecTBa JaHHOW 3amaud. PemieHue 3amgau ompenenéHHOrO THUIMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

[Ipy moAroTOBKE K HMTOTOBOMY TECTHPOBAHUIO CTYIEHT JOJKEH MOBTOPHO H3YYHTh
KOHCIIEKTBI JIEKIUI U PEKOMEHOBAHHYIO OCHOBHYIO U JIOIIOJHUTENIBHYIO JIUTEPATYPY, IPOCMOTPETH
pEIIECHUsT OCHOBHBIX 3aJa4, PEIIEHHBIX CAMOCTOATEIBHO M Ha NPAKTUYECKUX 3aHATHUAX, a TAKKE
COCTaBUTbh NMCbMEHHBIE OTBETHI HA BCE BOIPOCHI, BLIHECEHHBIE HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(11 ee yacTu) OLIECHOYHOI'0 CpPe/ICTBa
1 [1K-7.10 [TpakTrueckoe 3a1anue
1 [1K-7.10 TectupoBanue on-line (mpomexxyTodHbie
TecThl 1-12)
1 I1K-7.10 TectupoBanue on-line (utToroseIii TecT)
1 I1K-7.10 M3yuenune aIeKTpOHHOTO yueOHHUKa
1 IT1K-7.10 Bomnpocs! 1151 caMOKOHTPOIISt
1 IT1K-7.10 Bonpocsr k 3auéty NoNe 1-40

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbI, HEO0X0IMMBbIe VIl TEKYIEero KOHTPOJIs

7.2.1. IIpakTHYeCKOe 3aaHNe

(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

3aganue 1

"ToxxaecTBeHHbIE IPeo0pa3oBanys. YpaBHeHHs M HepaBeHCcTBA'"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble NnpuMepbI 3a1aHU
28n+3

- Cokparure 1podh:  —m—res

x3

3
(k2 —yD) +

. YHpOCTI/ITe BBIPAKCHHUC!:

. Pemure ypaBuenue: |x — 2| + |x — 4| = 3.
. Pemnte HepasenctBo: |2x — 5| < x.

PO I ANWnbhs, W N —

0. Haiigute obnacts onpenenenus GyHKINU:

. I36aBbTech OT HPPpalfuOHAJIBHOCTHU B 3HAMCHATCJIC ,[[pO6I/IZ

. Halinure kopHM ypaBHEHMUS: Vx+2=2++vVx—6
. Petnte rpajuueckn ypasuenue: |x| = (x —1)% —1

. PasnoxuTe MHOrOYIEH HA MHOKUTEIM: a°+ 8a+ 17a + 10.

xy

x+y x+y B x2—y2

. Haitnute xopunu ypapuenus: (x2+x+ 1)(x?+x+2)—12=0

3+vV2+V3
3—v2-/3

y=+x2—=x-20+V6—x

3ananue 2
TunoBble npuMepsbI 3a1aHUH

1.BAABC ~2C=90-, CH- BricoTa, BC = 4+/5 , BH=4. Haiimure tgA.

2. Haiinurte 3HaueHNE BhIpAKEHUS 72

3. Haiiaure 3HaueHne BhIpakeHus -4v/3¢0S(-7500).

4. Haiigure 24c0S2a , ecau Sin a =- 0,2.

o 3cosa—4sina
5. Haitiure —————  ,ecnm tg o =3.
2sina—5cosa

12sin 11 °xcos11°

6. OcHOoBaHMs paBHOOEIpPEeHHOUN Tpamenuu paBHbI 51 U 65. BoKOBBIE CTOPOHBI paBHBI 25.

Haiinure cuHyc 0CTpOro yria Tpamnenuu.

2
7. W3BectHo, YTtOo COSa = — 8<a <9. BbuHCIAT, 3HAYEHHUS OCTAILHBIX

TPUTOHOMETpHYECKUX (YHKIHH yria «,




8. Haiitu o6nacth onpeeneHus U 00JacTh 3HAYCHUS JaHHOU (QYHKIMU Y=2+SINX.
o . 5t

9. Haiitn 3uauenne ¢pyukuuu f(X)=2-sin2x B Touke X=2-

10. Haiiti nepuos pyHKmu y=Sin3X-COSX+COS3X-SINX.

3aganue 2

no teme "'[loka3are/ibHble YPABHEHHUS] U HepaBeHCTBA''
(Haumeno8aHUe OYEHOUHO20 CPeOCcma)

Tunossle npuMepsbl 3a1aHUM

. Beraucnure log,72,ecnu log,5 = c.

. 1 1 25
. HaiinuTe 3Hauenue BeipaskeHus log, ot log,36 + 5 log, ot

+3 1
= lOgl -
1 ;2

X
. Pemure ypaBuenue log, .
. Haiiaure obmacth onpenenenus pyukun f(x) = log,(|x — 1| — 4).

. Pemnte ypaBHenue rpaduuecku lg(x + 3) = I%I

. Pemmure ypaBuenue log2x — logsx — 3 = 210923,
X

. Petute ypaBnenue 5+ 572 + 4 - (%) =1.

. Pemute HepaBeHCTBO logm(sz +x) < 2.

0 N N LR W N

9. Ilokaxute rpaduyeckd, yTo ypaBHeHHE 2% = c0S2X HMMeeT OECKOHEYHOE MHOYKECTBO
KOpPHEH.

10. Pemute HepaBencTBo 3VX¥T1+1 — 28 4 32-Vatl < 1

3aganue 4 Mo Teme

"Tpuronomerpuyeckne ypapHeHus 1 Hepaseucraa'’
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3aaHUl

. Pemmure ypaBuenne sin3x = 0,5.
V3

Y
. Pemute ypaBHeHune cos (E + x) =

. Peminre ypaBaenue tg G + 2x> =1.

. Pemute ypaBuenue 6cos?x — 7cosx + 5 = 0.
. . V2
. Pemmte ypaBHeHne cos2x - sin3x + cos3x - sin2x = — 5

1
2
3
4. Pemmute ypaBHeHne sin2x —+/3cosx =0 .
5
6
o X o o
7. Haiinute KOpHU ypaBHEHUS: tg w = 1. B oTBeT 3anummmuTe HaUOOIBIINA OTPUIIATETHHBII

KOPEHb.

8. Pemnre HepaBeHCTBO Sin3x > 0.
1
9. Pemnte HepaBeHCTBO tg2x < NG
. 1
10. PemmTe ABOMHOE HEPABEHCTBO — > < cosx <

IS

3
2

3ananue 5 no Teme ""OCHOBHBIE 3a/1aUM IJIAHUMETPUM U cTepeomeTpun’’
(HaumeHOBaHUE OYEHOYHO20 CPedCmsa)

Tunossle npuMepsl 3a1aHU
1. KateTsl mpssMOyroJibHOTO TpeyroiabHuka paBubl 15 u 20. Haiigure BbICOTY, NPOBEAEHHYIO K
TUIIOTEHY3E.



2. buccekrpuca yria A napamnenorpamma ABCD nepecekaer cropony BC B Touke K. Haiigure
nepuMeTp mapasienorpamMmma, eciau BK=5, CK=14.

3. IIpsimas, mapamiensHas cropone AC tpeyronbauka ABC, nepecekaer croponst AB u BC B
toukax M u N coorBercTBenHo. Hatinute BN, eciim MN=11, AC=44, NC=18.

4. Otpe3ku AB u CD sBnsrorcss xopaamu okpyxkHoOcTH. Halioure paccrosHue OT LEHTpa
okpyxkHocTtHu 110 Xopasl CD, ecmu AB=30, CD=40, a paccTrosiHue OT IEHTPa OKPY>KHOCTH JI0 XOP/IbI
AB paBHo 20.

5. Haiimute OokoByro ctopoHny AB Ttpamenmu ABCD, eciu yrmet ABC u BCD paBHbI
cootBercTBeHHO 60° 1 135°, a CD=24.

6. [Tnomane moBepxHoCTH KyOa paBHa 18. Haiigute ero nuaroHasisb.

7. B cocyn, umeromuii (popMy HpaBUIIBHON TPeyrojbHON MPHU3MBbI, HAIWIH BOIY. Y POBEHb
Bozbl nocturaer 80 cMm. Ha xakoil BeicoTe OyneT HaXOQUThCS YPOBEHb BOJBI, €CIH €€ MEePesuTh B
JPYTOii TaKOM ke COCyl, Y KOTOPOTO CTOPOHA OCHOBaHUS B 4 paza Oosblie, YeM y IepBoro?

8. Paguyc ocHOBaHuA IMUIMHApA paBeH 2, BhIcOTa paBHa 3. Haiiaute momans OOKOBOIA
MOBEPXHOCTH IHIMHIIPA.

9. Bo ckonbKO pa3 yMEHBIIUTCS 00bEM KOHYyCa, €CIU €ro BbhICOTa YMEHBIIHUTCS B 3 pasa, a
paznyc OCHOBaHHS OCTAHETCS MPEKHUM?

10. [Tnomane rpanu NpSIMOYTOJILHOTO Napasuienenuneaa pasua 12. Pedpo, nepneHaukymspHoe
3TOM rpaHu, paBHO 4. Haiinute 00bEM napaiuienenumnesa.

Kpartkoe onucanue ¥ perjiaMeHT BBINOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYJEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PELICHUS
KOKIOW 3aJauyd CO BCEMH MPOMEXKYTOUHBIMU BBIYHCICHUSMU. PemieHus 3amady MOTyT ObITh
BBITIOJIHEHBI OT PYKH B TETPaIsX B KJIETKY MJIM HaOpaHBl C MOMOMIBIO permaktopa ¢opmyi. Bcee
rpaduKy JOKHBI OBITH MOCTPOEHBI B CUCTEME KOOpAMHAT ¢ coONoJieHneM MmacmTaba. B ciyudae
PYKOIIMCHOTO BapUaHTa, IPUCHUIAETCS Ha TPOBEPKY (OTO BBHITOJIHEHHOTO 33/1aHHUS.

Kputepumn ounenku
[IpakTrueckue 3a7aHusl COCTOAT U3 S 3aIaHUM, KaXK10€ olleHuBaeTcs Ha 11 GamoB

11 GanyioB BBICTABISETCS CTYACHTY, €CIIH MPOCISKUBAETCA YETKOE YCBOGHUE CTYJEHTOM MaTepuana
MOJTyJIs1; TIOJIHBIE, pa3BEPHYTHIE OTBETHI Ha BCE MOCTABJIEHHbIE BOMPOChl B 00b&éMe oT 80 % u BhIIIIE.
9 Gayuta BBICTABIIACTCS CTYNEHTY, €CIIH 33JJaHHE BBIMTOIHEHO B 00BEMeE oT 60 % 10 79 %

8 6asu1 BBICTABIISETCS CTYIEHTY, €CIIH 3aJlaHie BBINOIHEHO B 00BbEMe oT 40 % 1o 59 %

5 GaJiia BBICTABIISIETCS CTYJIEHTY, €CIIM 3a/laHue BhINoIHEeHa B 00béMe oT 20 % 10 39 %

0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00béMe MeHee 19 %.

7.2.2. TunoBble BONMPOCHI M3 0aHKA TECTOBBIX 3a/aHMii I NMPOMEXKYTOYHBIX U
HTOr0BOI'0 TECTHPOBAHUA

Tunossle npuMepsl 3a1aHU
Monayas 1. To:xkaecTBeHHbIE IPeo0pa3oBaHKsl. Y PAaBHEHHS U HEPABEHCTBA

a®+6a’+12a+8

a’+4a+4
16

49 9

1. YopocTuTh paiimoHaabHOE BhIPAKEHHE

2. YIIpOCTUTh UPpAIMOHATIBHOE BBIPAKEHHE

X+5b

3. Haiitn HanOombIee 1eaoe OTpULATeIbHOE PELICHHE HEPaBeHCTBA



1.

. I[IpeobpazoBaTh TPUTOHOMETPUUYECKOE BhIpaXKEeHUE 3 +

. [IpeobpazoBaTh TPUTOHOMETPUUYECKOE BHIPAKEHUE

1Y« (1)
. PGH_II/ITB HepaBeHCTBO g > = .

3X+2y=5

. Pemuth cuctemMy ypaBHEHUI 5 25

3—2x_1—y

. Petuts ypaBHeHue ‘X + 4‘ =0

Moayasb 2. Tpuronomerpuueckue GyHKIuu

4 V4
. Beraucnuts {ga , ecnim COSar = g, O<a< E

. Beruncnuts COS2¢x , ecu Sing = 1—

tg15° —tg60°
1+1g15°tg60°

. €00pa30BaATb TPUT'OHOMETPHUUYCCKOC BBIPAKCHUC I o+ +a -
TIpeo6p D P p sin’ cos(600 )cos(60° )

(sine +cosa))’
1+sin2«

Moayas 3. Iloka3aTenbHble yPABHEHUS] M HEPABEHCTBA

. Peuuts ypasuenne 3 —5° + 31 -5 =57 3%
. Pemuts ypaBrenne 5% —7* —5%*.35+7*.35=0

X

5~
Pemts HepaBeHCcTBO 8§ 3 >4
2x+1

5

. Haiiu umcro meseix permenmii nepasenctsa log, ,(3x—10)>1

Mopnyas 4. Tpuronomerpnyeckne ypaBHeHHs 1 HEPABEHCTBA
Perunthb TpHUroHOMeTpHUeckoe ypaBHerne COS” X + 3C0S X = 0 u Haiftu KopeHs,

v 0. 0
PAacCIIOJIOKEHHBIN Ha IPOMEXKYTKE [0 ;90 ] OTBeT npuBecTu B rpagycax.

2.

Pemnte Tpuronomerpuueckoe ypasHenue SINXCOSX = — W HalTH KOPEHb, PACIOJI0KEHHBIN

Ha IPOMEXKYTKE [00 ;45° ] OTBET NPUBECTH B IPaLycax.

3.

Pemmths TpUroHoMeTpHueckoe ypaBHenue SINZX = —— U HaifTH KOpeHb, PacroIoKeHHbIH Ha

IIPOMEXKYTKE (0,5; 1). OTBeT npuBecTy B rpagycax.

4.

i i 2
Pemuts TpuronomMeTpuueckoe ypasaenrue SINXCOS2X + COS XSIN2X = —— u HaiiTh KOpeHb,

) 0. 0
PaCIONOKEHHbIH Ha TIPOMEKYTKE [20 ;70 ] OTBeT IIPUBECTH B TPaycax.



. T T
5. Pemuthb Tpuronomerpuueckoe ypasaenue SINf X —— |COS¢x| /X + — |=0 wu naiitu xopeHs,

o 0. 0
PacMoI0KEHHBIA HA POMEKYTKE [55 ;65 ] OTBeT npuBecCTH B rpagycax.

Moayab 5. OcHOBHBIE 321244 IVIAHUMETPUHN U CTEPeOMETPUM
1. Yrasl TpeyrosibHMKa NpONOpLMOHANbHBI ynciaaM 3:7:8. Hailtu HanbGoabInid yroi TpeyroJbHUKa

2. CyMMa TpéX yIJoB, MOMYYEHHBIX IIPH MIePEceueHNH JBYX MPAMBIX, paBHa 265°. Haiitu
HauOOJIBIINN U3 ITUX YIJIOB.

3. B paBHOOEApEHHOM TPEYTOJIbHUKE YIrojl, CMEXHBIN € YIJIOM IIPU BEpLUIMHE TPEYrojJbHUKA, PABEH
70°. HaiiTi yros npu OCHOBAHUM TPEYrOJIbHUKA.

4. OnuH U3 BHYTPEHHUX OJHOCTOPOHHUX YIJIOB IIPU MapajuleNbHBIX MPSAMBIX U CeKywel B 17 pa3
MeHbIIe Apyroro. Haithn MEHbIINI U3 3TUX YIJIOB.

5. I'unoTeny3a npsMOYroJbHOIO TPEYrojbHUKA paBHA 26 CM, a €ro KaTreTbl OTHOCATCS Kak 5:12.
Haiitu 60onbimii KaTeT TPEYroabHUKA.

Kpartkoe onucanue: [IpoMexyTOUHBIN TECT BBIIOJIHSAIOTCS ITOCIIE U3YYEHUS BCEX AIEKTPOHHBIX
y4eOHUKOB.

Kpurepuii ounenku. Ilpomexxyrounsiii Tect coctoutr u3 10 3amaHmii M Kakaoe 3agaHue
onieHuBaercs B 1 6amn
1 6ann — 3a1aHKe BBHITIOIHEHO BEPHO
0 GansoB 3a7aHNE BHIIIOJIHEHO HEBEPHO

Hrorosoe TectupoBanmne coctout u3 40 3aanuii u kaxaoe 3agaHue oueHuBaercs B 0,75 Oanna.
0,75 6anna — 3ajaHNe BBIIIOJIHEHO BEPHO
0 6ay10B 3a1aHKE BBIIIOJHEHO HEBEPHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 1
Ne
/i Bonpocsl
1 |Beruucnenus ¢ apodsMu
2 |Oxpyrnenue c HegocTaTKOM M H30BITKOM
3 |3amaum Ha MPOLEHTHI
4 |DopMybl COKPAIIEHHOTO YMHOKEHHS
5 |MHOroyroipHHUKH: BEIYHCICHUE UTUH
6 [MHOTrOyronbHHKH: BEIYHCICHHE YTJIOB
7 |MHOroyronbHHMKU: BBIUMCIICHHE TUIONIaIen
8 [Kpyr u ero snemeHTs
9 [JIuneiinble ypaBHEHHS 1 HEpABEHCTBA
10 [KBangpatHbie ypaBHEHUS M HEPABEHCTBA
11 |KyOudeckue ypaBHEHHs U HEPABEHCTBA
12 |PanmoHanbHBIC YpaBHEHUS! M HEPABEHCTBA
13 [HppanmonansHbie ypaBHEHUS! M HEPABEHCTBA
14 |Iloka3arenpHbIe YpaBHEHHS M HEPABCHCTBA
15 |Jlorapudmuueckre ypaBHEHHs U HEPABEHCTBA
16 [Tpuronomerpuyeckne ypaBHEHUs U HEPABEHCTBA
17 [PemeHue npsMOyrojipHOrO TPEyrojabHUKA
18 [Pemenue paBHOOEIPEHHOTO TPEYTOJILHUKA
19 |3agaum Ha TPEYTOJBHHUKH OOIIETO BHJIA
20 |3amauym Ha mapajuIeIorpaMMbl
21 |3amaum Ha Tpamnenus
22 |llenTpanbHbIC U BIUCAHHBIE YTIIBI
23 |KacarenbHas, Xopjaa, CeKymas
24 |BrnucaHHbIE M ONMCAHHBIE OKPYKHOCTH
25 |MHOrOrpaHHUKHU M UX CBOMCTBa
26 |Kpyrible Tena u ux CBOWCTBA
27 |llpeoOpa3zoBaHMs YHCIOBBIX PAIMOHATBHBIX BBIPAKESHHUH
28 |lIpeoOpazoBanms anreOpandecKuX BEIpaXKEHUH U ApoOeit
29 |IIpeoOpazoBaHMsI YHCIOBBIX HPPAIIMOHATBHBIX BEIPAKEHUH
30 |Beruncnenne 3HaYeHUH CTENICHHBIX BBIPAKECHHH
31 [[eticTBHs CO CTENCHAMU
32 |[IpeobpazoBaHMs YMCIOBBIX JIOTAPU(PMUUECKUX BBIPAKEHUN
33 |[Ipeobpa3oBannst OYKBEHHBIX JIOTapU(MUIECKUX BBIPAKCHUH
34 |Bpruncienue 3HaUCHUIH TPUTOHOMETPUYECKHIX BBIPAKEHHH
35 |[Ipeobpa3zoBaHMs YMCIOBBIX TPUTOHOMETPHUUECKUX BBIPAKESHUN
36 |[IpeoOpa3oBanus OYKBEHHBIX TPUTOHOMETPHYECKUX BBIPAKCHUH
37 |HepaBeHcTBa ¢ Moaynem
38 |CmemanHble HEpaBEHCTBA
39 [OcHoBHbIE 21eMeHTapHbBIC QYHKIMHN U UX Tpaduku
40 |TToctpoenue rpadukoB GyHKIIMN C TOMOIIBIO IPe0Opa3oBaHUM




7.3.2. Kputepuu 4 HOPMbI OLlEHKH

®opma
MpPOBe/IeHHs
Cemectp . Kpurepuu u HOpMBI OLIEHKH
NPOMEKYTOYHOI
aTTecTAlUU
Crynent nabpan 85 u 6onee
«OTIIMYHO»
0aJJIOB 1O BCEM JJIEMEHTaM Kypca
N . Crynent Habpain ot 70 mo 84
3a4€T C OLICHKON «XOPOILO»
0aJJIOB 1O BCEM JJIEMEHTaM Kypca
(mo
1 Crynent Habpai ot 55 mo0 69
HaKOITUTEIBHOMY «yJIOBJICTBOPUTEIIBHOY
. 0aJJIOB 1O BCEM JJIEMEHTaM Kypca
pEeNTHHTY)

Crynent HaOpas MeHee 55
«HEYIOBJIETBOPUTEILHO» | 0OAJIOB, IO BCEM dJIEMEHTaM

Kypca




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

KosmnuecTBo B
Tun (yueOHuk, yuedHoe .
HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEH 3aryiaBue (3aroJi0BoK) TI'ox m3nanus oundamoreke /
n/n MeToau4YecKoe nocooue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
Y4e6GHOe mocobue 2022 OBC
1 (v (13 2
Coseptkos, I1. U. CrpaBOYHUK IO AJIEMEHTAPHONW MaTEeMaTHKE : Jlanb
yaeonoe mocobue / I1. . CoBepTkoB. — 2-¢|
u3n., crep. — Cankr-IletepOypr : Jlans, 2022.
— 404 c¢. — ISBN 978-5-8114-4132-7. —
TexcT : anexkTpoHHbIi // JlaHb : 31EKTPOHHO-
OnOIMOTEeYHAS cUcCTEMa. — URL:
https://e.lanbook.com/book/206390 (maral
oOpamenusi: 22.06.2024). — Pexxum gocrtyna:
TUIsl aBTOPU3. MOJIb30BaTEICH.
2 Y4ebGHoe mocobue 2024 OBC
Paiinua, A. M. DnemeHTapHas Marematuka / A. M. Paiinius. “Jlaup”
— Cankr-IlerepOypr : Jlanb, 2024. — 244 c.
— ISBN 978-5-507-48065-4. — Tekcr :
HJIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
onbnuoreunas cucrema. — URL:
https://e.lanbook.com/book/362867 (nara
oOparmenust: 22.06.2024). — Pexum gocryna:
TUISI aBTOPU3. TOJIH30BATEIICH.
3 | bepuukoa U. K., KpyrioBa | DiemeHTapHas MaTeMaTruka B OMOIIb YdebHoe mocobue 2018 3bC
. A. BhICHIEH : yyeOHOe ocoOue / coCcTaBUTEN! “IPR BOOKS”
H. K. bepnukosa, 1. A. Kpyriosa. — OmMck
: OMCKHIi TOCYTapCTBEHHBIN YHUBEPCUTET
uMm. @M. Jlocroerckoro, 2016. — 118 ¢c. —
ISBN 978-5-7779-2042-3. — TekcT :




AIIEKTPOHHBIH // DNEKTPOHHO-ONOINOTEUHAS
cuctema IPR BOOKS : [caiit]. — URL:
http://mwww.iprbookshop.ru/59680.html (nara
oOpatuenus: 25.10.2019). — Pexxum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJb30BATENCH

4 y4eOHO-METOIMYECKOe 2018 9BC
JloOpeianHa, U. B. JeMeHTapHasi MaTeMaThKa : y4eOHo- nocobue “Jlanp”
MeToandeckoe mocoowue / M. B. J[oOpbiauHa,
H. M. Hcaesa, H. B. Copokuna. — Tyna :
TITIY, 2018. — 95 ¢. — ISBN 978-5-
6041454-8-7. — TexcT : 371eKTPOHHBIH //
JlaHb : 37€KTPOHHO-OMOIMOTEYHAs cUCTEMA.
— URL: https://e.lanbook.com/book/113615
(mata oopamenus: 22.06.2024). — Pexum
NOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIIECH.
8.2 JlomotHUTeIBHAsI IMTEPATypa
Tun (yueOHuk, yueGHoe KO'HH%CTEO B
Ne A nocodue, yuedHo- HayHHou
BTOPbI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) I'ox m3nanus oudbamoTexe /
n/n MeToau4YecKoe nocooue,
NpPAKTHKYM, 1p.) HaumenoBanue
IBbC
1 | C.B.Muponoga, C.B. [TpakTHKyM 1O pEeLICHHIO 3a7a4 IKOJIbHON VYueOHO-MeToIuecKoe 2018 OBC
Hamankos MareMaTuku: npuMeHenue \Web-kBecT nocodue “Jlanp”

TEXHOJIOTUH : y4eOHO-METOIHYECKOE
nocodue / C.B. Muponosa, C.B. Hamankos.
— 2-e u3 ., nepepad. — Cankr-IletepOypr :
Jlanb, 2018. — 120 c. — ISBN 978-5-8114-
2657-7. — TeKcT : PNeKTPOHHBIH //
DNEeKTPOHHO-OMOIMOTEUHAsI CHCTEMA
«Jlanpy : [caiit]. — URL:
https://e.lanbook.com/book/100930 (naTa

obpamenus: 25.10.2019). — Pexxum



http://www.iprbookshop.ru/59680.html

JA0CTyIa: IJis1 aBTOPU3. I10JIL30BaTEIICH.

["ap6apyx B.B., Ponun
B.U., ConoBreBa U.M.,
[IBapu M.A.

Pemenue 3amau mo maremMaTuke.
AanTUBHBINA KypC JUIS CTYJCHTOB
TEXHHUYECKUX BY30B : yueOHOe rmocodue /
B.B. I'ap6apyk, B.!. Pogun, .M.
ConoBeeBa, M. A. llIBapi. — 2-e u3x., ctep.
— Cankr-IlerepOypr : Jlans, 2018. — 688
c.— ISBN 978-5-8114-2618-8. — TexkcrT :
AIIEKTPOHHBIH // DNEKTPOHHO-ONOIMOTEUHAS
cuctema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/99281 (nata
oOpamenus: 30.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BaTENEH

YueOHOEe 1ocodue

2018

OBC
“Jlaap”

Anronos B.1., KomeneBuu
@.1.

DyieMeHTapHas MaTeMaThKa Jist
NEPBOKYpPCHHKA : yueOHoe nmocodue / B.1.
Awnronos, ©.1. Konenesuu. — CaHKT-
[TerepOypr : JIanp, 2013. — 112 c. — ISBN
978-5-8114-1413-0. — TekcT :
AIIEKTPOHHBIH // DNEKTPOHHO-OMOINOTEUHAs
cucreMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/5701 (nara
oOpamenus: 25.10.2019). — Pexxum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

VYuebHOE T0co0me

2013

OBC
“Jlaap”




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

—http://www.mathprofi.ru/matematika dlya chainikov.html
~http://www.mathprofi.ru/

~http://function-x.ru/
~http://www.matburo.ru/mart_sub.php?p=art_matanall

8.4. [lepeueHb MPOrPaMMHOIo o0ecneyeHu st

Ne Hanmenoanue 110 KoauuecTtBO PexBu3uTHI 10T0BOpa
n/n JULEeH3U (n1ata, HOMep, CPOK J1elCTBHS)
1 Windows 1398 OeccpouHas
2 Office Standart 1398 OeccpouHas

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyLIeCTBJIEHHSA
0o0pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX

Ka0MHeToB, 1adopaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB VIl IPOBEACHUS

1/ | NpPakTHYeCKHUX U J1a00paTOPHbIX 3aHATHIA,
IOMeleHUu M JJISI CAMOCTOATEILHOM

padoThl 00yJyawIuXxcsi (HOMep ayIuTOPHN)

IlepeyeHb OCHOBHOTO 060pPYA0BAHUS

Aynuropus BeOKOH(pEpEeHIIUH. DKpaH TEJICBU3UOHHBIM, IUPMBI,
VYueOHast ayAuTOpHs A1 IPOBEICHUS 3aHITHI | TPOKEKTOP Ha IITaTUBE. CTOJ
JICKIIMOHHOTO TUMA. YueOHas ayAuTOpus JUIsl | PEroaaBaTeIbCKuH, CTYJIbA
MPOBEICHUS 3aHATUH CEMHHAPCKOTO THIIA. | IPEToIaBaTeIbCKUE. , Tpancnapant-

VYuyebHass  ayauropuss  JUII  KYpCOBOTO | MEpETsKKA, CHCTEMHBIH OJIOK.
1 | mpoektupoBaHusi (BBIIOJIHEHHS] KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIs IPOBEIACHUS
TPYIITOBBIX 17§ WH/INBUTYalIbHBIX
KOHCYNIbTallMii  YueOHas ayauTopus i
NPOBE/ICHUS 3aHATHHA TEKYIIEro KOHTPOJIS U
npomexyrouHoit arrecranuu. (YJIK-807).

2 [Tomenienue mist caMocTOsATENbHOM paboThl | CTOJNBI yHEHUUECKUE, CTYIIbI YUEHUYECKUE,
crynentos (C-401). IIK c Beixogom B cetb MHTEpHET

8.6 OnJaiin pecypcebi:

[Tnarpopma «Pocamcranty: edu.rosdistant.ru .

OHJ1aliH-KOHTEHT «AI[aHTPIBHLIfI KypC MaTeMaTuKu»
[https://edu.rosdistant.ru/course/view.php?id=11654].

I/I3yquI/IC TCOPCTUUCCKOTO MaTrcpurajia C IIOMOIIBIO JaHHOI'O OHJIaMH-KOHTEHTAa
CIOCOOCTBYET YIITyOJICHUIO U 3aKPEIUICHUIO TEOPETHUYECCKUX 3HAHUH, MOTYYEHHBIX Ha JICKIUIX, IO
OCHOBHBIM TEMaM KypcCa, pPa3sBUTUI0O MPAKTUYCCKUX HABBIKOB PCHICHUA THUIIOBBIX 3a4a4 II0
YKa3aHHBIM TEMaM,; o0ecreueHn o HHIUBHUAYAJIBHOI'0 II0JAX04da K 06yqumo, BO3MO>XXHOCTH
CTYACHTaM HU3y4YaTb MaTCpHaJl B y2l06HOM TEMIIC U (I)OpMaTC, MOBBIIICHHUIO MOTUBAIIMU CTYJACHTOB K
HN3YUCHUIO JUCHUIIIIMHBI 3a CYCT HCIIOJIB30BAHHA MHTCPAKTUBHBIX 3JICMCHTOB U MyanPIMGI[HfIHBIX
MaTepHaJIOB.

OHTafH-KOHTEHT CIIYKHUT JOMMOJIHEHUEM K OYHBIM 3aHATHUAM U JAC€T BO3MOXHOCTE CTYACHTaM bonee


http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

3(1)(1)CKTI/IBHO U3ydaTb Marcpuall, IMpEAOCTaBIAd UM JOIOJIHUTCIBHBIC BO3MOXHOCTH UJIA
CaMOCTOSITEIILHOMI pa6OTI)I U CaMOIIPpOBCPKHU.
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