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Cpok neiicTBus padoueii mporpaMMsbl AMcUMIIMHBI 10 «31» aBrycra 2030 r.

COI''TACOBAHO

MHCTUTYT XUMUH U DHEPreTUuKH, Kadeapa « TeXHOJIOrHr MPOU3BOJICTBA THUIIEBOM MPOAYKIIUNHA
M OpraHn3anys 00IECTBEHHOr0 MUTAHUS

« » 20 T. T.II. TpeTbaxoBa
(noonucw) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadgenpel  "Beiciias maTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue"

(mporokou 3acenanust Ne 2 ot «12» centsiops 2025 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

lenp ocBOeHMS MAMCHUIUIMHBI — TOBTOPEHHWE U CHCTEMAaTH3alMs TEOPETUYECKUX U
MPaKTUYECKUX 3HAHWW MO OCHOBHBIM pa3feliaM IIKOJIBHOTO Kypca MaTeMaTHKH; 3aKPEIUICHHE
BBIUMCIIUTENBHBIX HABBIKOB, MPUOOPETEHHBIX NPU U3YUYEHUU MAaTEMaTHKHU B LIKOJIE; GOopMUpOBaHUE
MaTE€MaTU4YeCKOro, JOTHYECKOTO U aJITOPUTMHUYECKOTO MBIIUICHUS; Pa3BUTHE MAaTeMAaTHYECKOU
KYJIBTYPBI.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO
JIMCUMITMHBL U IPAKTHKHU, HA OCBOGHUHU KOTOPBIX 0a3upyeTcs JaHHAs TUCIUILIMHA!

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npezmecTBytoniee: "Briciias maTremMaTHKa. DJIEMEHTHI BBICIIEH anreOpsl u reomerpun”, "Breiciias
MareMartrka JluddepeHnnanbHoe 1 HHTErpaabHOE UCYUCIIeHH , ' Bricias maTtemaTuka 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

XUMHUYECCKUEC METOAbI
JUISL peIlieHus 3a/1a4
npogecCuoHaIbHON
JeSITeIbHOCTH

poQeCCUOHANIBHBIX 3a]1aY;
OIIK-2.2 [Ipumenser
MaTeMaTUYECKUH armnapar
AQHAJMTUYECKON T€OMETPUH U

BBICIIEHN anreopsl pu
pelieHnun
poeCCUOHANIBHBIX 3a]1aY;
OIIK-2.3  JlemoHCTpupyeT
BJIa/ICHUE HaBBIKAMHU
IPUMEHEHUS

MaTeMaTU4YecKoro arnrapaTa
AQHAJTUTUYECKOW T€OMETPUU U
BBICHIEHN anreopsl pu
peleHnn
poeCCHOHAIBHBIX 3aJ1a4.

KOHTPOJIUpYeMble . Inanupyemsble pe3yibTaThl
POTHPY KOMIIeTeH Ui py pesy
KOMIIETCHIM U o0yueHust
(K0 1 HAUMEHOBAHUE)

(Ko 1 HAMMEHOBAHUE)

OIIK-2 Cnocoben OIIK-2.1 Hcnons3yer | 3nHaTh:

HCII0JIb30BATh MareMaTHueckuii  ammapar | OCHOBHBIE TOHSTHS — DIIEMEHTAPHON
MaTeMaTHYECKHUE, AQHAJTUTUYECKOW TeOMETPUHN U | MAaTEeMaTHKH, a TaKXke e€ MPUIIOKEHUS B
¢usnueckue, pU3NKoO- | BICIIEH anreopsl IpH | NpopeCcCUOHANTbHBIX JUCLUIIIINHAX,
XUMUYECKHE, peleHnu MeTOoAbl cOopa aHanu3a U 00pabOTKU

MH(pOpMaLINH.

Ymersn: IIPUMEHSATH
€CTECTBEHHOHAYYHbIE U
OOLIEMH)KEHEPHbIE 3HAHUA B

npohecCHOHANBEHOM e TENbHOCTH

Baanerb: MeToaMyu MaTeMaTUYECKOTO
aHanW3a WU MOJICJIMPOBAHHS B
npodeccHoHANBHON e TEIBHOCTH;




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun .
Monyab (pasner) | yaeomoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Baiibs HNHuTepakTus, KOHTPOJIA
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyb 1. Jlek 1 ToxecTBeHHBIC TPEOOPa30BaAHHUS . 1 2 -
ToXIECTBEHHBIE Crenenb. OCHOBHBIE TOX/IECTBA.
peoOpa3oBaHusl. @opMyIIbl COKPAILIEHHOTO YMHOXEHUS
YpaBHEHUS U
HEpaBEHCTBA
Monyb 1. Ip 1 KonTponbHas paboTta Ha IpoBEpKY 1 2 -
T o0 1eCTBEHHbIE 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
Monyis 1. Jlex 2 Anrebpanyeckue ypaBHEHHS. 1 2 -
To1eCTBEHHBIE KBagpartusie ypaBHeHUs1. DOpMyIibl
npeoOpa3oBaHusl. Buera. IIpocreitine ypaBHEeHUS U
VYpaBHeHUs U HEpPABEHCTBA C MOIYJIEM
HEPAaBEHCTBA
Moyns 1. IIp 3 AnrebpandecKkue ypaBHEHUS. 1 2 -
ToxnecTBeHHbIE KBanparssle ypaBHeHUs. DOpMyIIbI
npeoOpa3oBaHuUs. Buera

YpaBHeHUA U
HEPaBEHCTBA




®opMbl TEKYLEro

Bun .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakrTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
PaGoTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 1. IIp 4 [Ipocreiinre ypaBHEHUSI 1 HEPABEHCTBA 1 2 -
T0K1eCTBEHHbIE ¢ MOAYyJIEM
peoOpa3oBaHusl.
YpaBHeHus u
HEPAaBEHCTBA
Monyib 1. Jlek 3 [onsarue Gpynkuuu. Jluneitnas u 1 2 -
ToxxaecTBeHHbIE kBagpatuuHas ¢pyHkius. [loctpoenue
peoOpa3oBaHusl. rpaduxoB Gynaknmii. O6IaCTh
VYpaBHeHUs U orpezeneHus U 00J1acTh 3HAYCHU
HEPaBEHCTBA byHKIUN
Monyib 1. Ip 5 [Toctpoenne rpadukoB GyHKIIHIA. 1 2 -
ToxnecTBeHHbIE Ob6nacTp omnpeeneHus 1 001acTh
peoOpa3oBaHusl. 3HauYEHUN QYHKIUU
YpaBHEHUS U
HEPaBEHCTBA
Monyis 1. IIp 6 KontpomnsHas padora 1 1 2 20 - KonTponbHas pabdota 1
ToXnecTBEHHEBIE 10 TEME
mpeoOpa3oBaHusl. "ToxxaecTBEHHBIC
YpaBHEHUS U peoOpa3oBaHusl.
HEpaBEHCTBA 'YpaBHeHUs U
HepaBeHCTBA"

Monyns 1. Cp HppaumoHanbHble ypaBHEHHS U 1 7 -
ToxnecTBeHHbIC HEpaBEHCTBA
npeoOpa3oBaHusl.

YpaBHeHus u
HEpaBEHCTBA




Bun

®opMbl TEKYLEro

" 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
(byHKLIUT IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Monyis 2. IIp 7 Omnpenenenue cuHyca, KOCUHYCA, 1 2 -
Tpuronomerpruyeckue, TaHI'€HCa U KOTaHI'eHCa B
(byHKLIUU IPSIMOYTOJIbHOM TPEYTOJIbHUKE
Moy 2. ITp 8 Enunnynas oKpyKHOCTb 1 2 -
TpuroHomeTpudeckue
byHKITIN
Monyib 2. Jlex 5 Enunanunas okpyXHOCTb. 1 2 -
T pUrOHOMETPUYECKUE] Tpuronomerpuueckne GyHKIUU
(byHKIIT IIPOU3BOJIBHOTO yIJla, UX CBOWCTBA U

AJIEMEHTapHbIE TPUTOHOMETPUYECKHE

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

TOKJIECTBA
Monyisb 2. ITp 10 KontponbHas pabora 2 1 2 20 - KonTponbHas paboTa 2
TpUroHOMETPUYECKUE] 110 TEME
byHKIIIN "TpuroHoMeTpudeckue

byaKIIAN"

Monynb 2/Cp Tpuronomerpuyeckue GopmMyssl U 1 7 -
TpuronomeTpruyeckue, npeoOpa3oBaHus

byHKIIUH




®opMbl TEKYLEro

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
YpaBHEHUS U ocHOBHbIE (popmyiibl. Jlorapudmuyeckas
HEPaBEHCTBA ¢yHK1M, ee rpaduK U CBOICTBA.
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 GyHKIus,
YpaBHEHUS U ee rpaduk u cBoiictea. O6sacTp
HEpaBEHCTBA ofpeieeHus
Moy 3. Jlex 7 [TokazarenabHble U IOTapUPMUUECKHE 1 2 -
[loka3arenbHble ypaBHEHUS
YpaBHEHHS U
HEpaBEHCTBA
Moy 3. ITp 13 [TokazarenbHble ypaBHEHUS 1 2 -
[loka3arenbHble
YpaBHEHHS U
HEpaBEHCTBA
Monyns 3. IIp 14 Jlorapudmuueckue ypaBHEHUs 1 2 -
[ToxazaTenbHbIE

YpaBHEHUS U
HEpPaBEHCTBA




®opMbl TEKYLEro

YpaBHEHUS U
HEpPaBEHCTBA

Bun .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakrTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 3. Jlek 8 [Toka3zaTenpHbIC U JTOTapUDMHUICCKUE 1 2 -
[Toka3arenbHble HEPaBEHCTBA
YpaBHEHUS U
HEpaBEHCTBA
Monyib 3. IIp 15 [Toka3zaTenbHbIE U JOTapUPMHUECKUE 1 2 -
[TokxazaTenbHbIE HEPaBEHCTBA
YpaBHEHHS U
HEPAaBEHCTBA
Moynb 3. Ip 16 KonTponpuaas padora 3 1 2 20 - KonTponbHas padota 3
[Toka3arenbHble 110 TEME
YpaBHEHUS U "[lokazarenbHbie
HEpaBEHCTBA YPaBHEHHS 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 TEKYLEro

3alavU IIaHUMETPpUHN

1 CTEpEOMETPUU

(bopMyIIbI IJIOLIAN).

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
HEPABEHCTBA
Monyns 4. IIp 20 KonTponbnas pabota 4 1 2 15 - KonTponbnas pabota 4
TpUroHOMETPUYECKUE] [10 TEME
YpaBHEHUS U "TpuroHoMmeTpudeckue
HEPAaBEHCTBA YpaBHEHUS U
HepaBeHcTBa"
Monyib 4. Cp Tpuronomerpuueckre ypaBHEHUs U 1 7 -
Tpuronomerpruyeckue, HEPABEHCTBA
YpaBHEHUS U
HEPAaBEHCTBA
Monyns 5. OcHoBable| JIek 11 TpeyronbHUK (371€eMEHTapHbIE CBOMCTBA, 1 2 -
3a/1a4M INIAHUMETPUN bopmyIbl momanum). YeTbIpexyroabHUK
U CTEPEOMETPUH (BHIBI, OCHOBHBIE CBOWCTBA). N-
yrosIbHUKU. OKPY>KHOCTb U KPYT.
Monyib 5. OcnoBHbie| [1p 21 TpeyronbHUK (371€MEHTapHbIE CBOMCTBA, 1 2 -




®opMbl TEKYLEro

Bun .
N HanmeHnoBaHue TeM 3aHATHH Oobem, HNuTepakrTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
PaGoTHI (yueoHoO¥ paGoThI) 4. 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 5. OcHoBHble| [Ip 22 YeThIpeXyroJbHUK (BUIbI, OCHOBHBIC 1 2 -
3a/1a4u IIJIaHUMETPUHU cBoiictBa). N- yroinbHuKu. OKpYKHOCTb U
U CTEpEOMETPUU KpyT
Moayns 5. OcHoBHble| JIek 12 OcHoBHbIE TOHATUA U HOPMYIIBI IS 1 2 -
3a/1a4u TJIAHUMETPUHN BBIYHCIICHUS TUIOIAIeH 1 00HEMOB
U CTEpEOMETPUU MHOTOTPaHHHUKOB U TE€J BPAIICHUS
Monyib 5. OcnoBHbie| [1p 23 OcHoBHbIE NOHATUSA U HOPMYJIBI JUIS 1 2 -
3a/1a4yyl MIIAaHUMETPUN BBIUKCIICHHUSI IUTOMIAeH 1 00beMOB
1 CTEPEOMETPUU MHOTOTPAHHUKOB U TEJ BPAILICHUS
Monyns 5. OcHoBable| LIp 24 KonTponbnas pabota 5 1 2 15 - KonTpoasHas padora 5
3a7a4M TJIaHUMETPHUHU 1o Teme "'OCHOBHBIE
1 CTEPEOMETPUU 3a/1a4ydl MNIAHUMETPUU U
CTEpEOMETpUH

Monyns 5. OcaoBabie| Cp OcHOBHbIE 33/1a4¥ TUIAHUMETPUU U 1 7,75 -
3a/1a4u MIJIAaHUMETPUHU CTEpPEOMETPUU
U CTEPEOMETPUU

Icmx BricraBienue 0ajiioB 3a IOCENAEMOCTh 1 0 10

Tect Hrorosoe TectupoBanue uepe3 OT 1 2 - TECTUPOBAHUE

ITA [TpomexxyTouHas arrectanus (3a4€T ¢ 1 0,25 -

OIICHKO)
Hroro:; 108 100

Cxema pacyeTra UTOroBOro 6ajjia
(Cymma GaisioB 1o BceM y4eOHBIM MEPOIIPUATHUSM, IPETyCMOTPEHHBIM B Kypce + pe3yJIbTaThl HTOTOBOIO TECTUPOBAHUS), pa3iesi€HHAas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumivne "AnanTUBHBIN Kype MaTEeMAaTHKU'" UCIIOJIb3YIOTCS:

TEXHOJIOTHS MOJIYJIbHOTO U OJIOUHO-MOIYJILHOTO 00y4ueHus (coaep:kaHue yueOHOro Marepuana
HKECTKO CTPYKTYPUPOBAHO B LIEJISIX €70 MAKCUMAIBHOTO YCBOCHHSI, COITPOBOXKIAETCS 0053aTeIbHBIMH
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIuXcs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOro OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJE€ KOTOPOH
IperoaaBaTellb n3JiaraeT OCHOBHBIC, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIC C HE
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
M3y4aeMoil AMCUUIUIMHBI "ANanTUBHBIN Kypc MaTemaTtuku'. JXKermarenpHO OCTaBIATH B pabouux
KOHCIIEKTaX MOJIsl, Ha KOTOPBIX JIeJIaTh MOMETKH, O TYEPKUBAIOIINE OCOOYIO BAXKHOCTh T€X UJTU MHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenbHasi paboTa CTYIACHTOB SIBJISETCS BaXXHBIM BHIAOM Y4e€OHOH AESTEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4acTHsI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYEeT M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILICHBI H3yUYEHHIO Hanboyiee BaKHBIX U CIOXKHBIX TeM Yy4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpu pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUHN U3yuaeMoro Kypca. Eciu CTy/IeHT BUIUT HECKOJIBKO yTEeH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3amaq 1 mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

[To 3aBepIIeHNIO N3YUEHUST MOAYJISI TIPETIOIaBaTelh IPOBOAUT KOHTPOIBHYIO PaboTy C IETBI0
MIPOBEPKU U OIIEHKH 3HAHUN M YMEHUM CTYJIEHTOB. 3a/laHusl KOHTPOJIBHON pabOThl JOJKHBI OBITh
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATENIFHO, 000CHOBAHUE PEIIEHUS M OTBET 0053aTeIbHBI B KaXKI0M
3amanun. [Ipy BBITIOJIHEHWHM KOHTPOJIBHBIX PAOOT HE JOIMYCKAeTCsS HCTOJIb30BaHHUE MOOMIIBHBIX
YCTPOMCTB U Ta/I)KETOB.

[Ipy moAroTOBKE K HMTOTOBOMY TECTUPOBAHUIO CTYACHT JOJDKEH TOBTOPHO HW3YYUTh
KOHCIIEKTHI JIEKIIUIA U PEKOMEHI0BAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pelIeHNus] OCHOBHBIX 3ajlad, PEMIEHHBIX CaMOCTOSITEIbHO M Ha MPAKTUYECKHX 3aHATHSAX, a TaKKe
COCTaBUTh MMMCbMEHHBIE OTBETHI HA BCE BOMPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(nJ1u ee yacTu) OI[€HOYHOT0 CPeACTBA
OIIK-2.1, OIIK-2,2, OIIK-2.3 Kontposbhas padora 1 mo teme
1 "ToxaecTBEHHBIC TPEOOPA3OBaAHUSI.
YpaBHeHus U HepaBeHCTBA"
1 OIIK-2.1, OIIK-2,2, OIIK-2.3 KonTponbras pabota 2 1o Teme
"Tpuronomerpuieckne GQyHKIHN"
OIIK-2.1, OIIK-2,2, OIIK-2.3 KonTponbras pabota 3 1o Teme
1 "[loka3areapHbIC YpaBHCHHUS U
HEPAaBEHCTBA"
OIIK-2.1, OIIK-2,2, OIIK-2.3 KoHnTtposbHas padota 4 1o Teme
1 "TpUroHoMeTpuyeCKrUe ypaBHEHUS U
HepaBeHCTBA"
OIIK-2.1, OIIK-2,2, OIIK-2.3 KonTponbras padbora 5 o Teme
1 "OCHOBHBIC 33J1a4¥ TJIAHUMETPHH H
cTepeomeTpun’
1 OIIK-2.1, OIIK-2,2, OIIK-2.3 Bonpocsr k 3auéty NoNe 1-40
1 OIIK-2.1, OIIK-2,2, OIIK-2.3 Hrorosoe TectupoBanue yepes OT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KourpoJsHas padora 1 nmo reme

"ToxkaecTBEeHHbIE MPE00PA30BAHNA. YPABHEHNS U HepaBeHcTna'"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUi
28n+3

. Halinure kopHU ypaBHEHUS: Vx+2=2+Vx—6
. Pemmre rpajuueckn ypasHenme: |x| = (x —1)2-—1
10. HaiimuTe o6nacTe onpeneneHus pyHKITIH:

y=4vx2—-x—-20+V6—x

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbaast padora 1 mo Tteme "ToxaecTBeHHbIE MpeoOpa3oBaHMs. YpaBHEHUS H
HEpaBEHCTBA" BBIMOJHAECTCA CTYACHTAaMH Ha NPAKTUYECKOM 3aHATUU 6, HA BBIOJHEHHE PAaOOTHI
oTBOAMUTCS 2 4Yaca. [Ipu BBINOJHEHMHM KOHTPOJIBHOM pabOThI CTYIEHTBI MOTYT IOJIb30BaThCS
OyMa)XHBIMH HOCUTENIIMH HMH(POpPMAaLUU (KOHCHEKTaMU JIEKIMH W NPAKTUYECKUX 3aHATHH,

1. Cokparute 1pode:  —m—rs
2. PaznoxuTe MHOTOWIEH Ha MHOXHUTenH: a°+ 8a+ 17a + 10.
3. VIIpoCTHTE BBIpAXKEHHE: xz: . (x2—y?) + ;—yy — xzx_yyz
4. Haiinurte kopuu ypasaenus: (x2+x+ 1)(x?2+x+2)—12=0
5. Pemnre ypaBrenue: |x — 2| + |x — 4| = 3.
6. Pemnte HepaBeHcTBO: |2x — 5| < x.
3+V2+V3
7. 36aBbTeCh OT UPPALIMOHATBHOCTU B 3HAMEHATele Apodu: ————=
3—v2-3
8
9



CIpPAaBOYHBIMU MaTepHaJlaMH, y4eOHUKaMH, Y4eOHO-METOAMUYECKUMH TOCOOUSAMH). 3ampenieHo
HI0JTb30BAThCSl MOOMIIBHBIMH YCTPOMCTBAMH U I'a/PKETaMU

Kpurepun oneHku:

Konrponsnas padora coctrout u3 10 3aganuii, Kaxxaoe oreHuBaercs B 2 6asa.
2 Oayyia BBICTABIISIETCS CTYIEHTY, €CJIA MPOCIEKHUBACTCS YETKOE YCBOEGHUE CTYACHTOM MaTepuaia
MOJ1yJIsI; IIOJIHBIE, pa3BEPHYTHIE OTBETHI HA BCE ITOCTABJIEHHBIE BOIIPOCHl B 00BbEME 0T 80 % U BbIIIIE.
1,56an1a BeICTaBISIETCS CTYJICHTY, €CJIM 3aJIaHUE BBITIOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gast BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBITIOIHEHO B 00BEMe 0T 40 % 110 59 %
0,5 6amta BeICTaBIIAETCS CTYJACHTY, €CIIM 3aJjaHue BbIMoJIHEHA B 00bEMe oT 20 % 110 39 %
0 GayTOB BBICTABIISETCS CTY/ACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 19 %.

7.2.2. KonTpoabHasi padora 2 o teme "Tpuronomerpunyeckue GyHkuuu'
(HaumenosaHue OYeHOUHO20 Cpedcmea)

TunoBbie NPUMePHI 3aTaAHUI
1.BAABC 2£C =90, CH- Bricota, BC = 4+/5 , BH=4. Haiizure tgA.
12sin 11 °xcos11°
sin22°
3. Haifure 3HaucHHe BbIpaskeHust -4v/3C0S(-7500).

4. Haiigure 24c0S2a , ecau Sin a =- 0,2.
3cosa—4sina

2. Halinute 3HaueHUE BBIPAKECHUS

5. Haiinure ,ecmm tg a =3.

2sina—5cosa
6. OcHoBaHMsl paBHOOEIpPEHHOU Tpamenuu paBHbl 51 u 65. BokoBbIE CTOPOHBI paBHBI 25.

Hailigute cuHyc ocTporo yria Tpanenuu.
2
7. W3BectHo, uYTO COSa = — 3 8<a <9. BrpluuciIuTe, 3HAYEHHUS OCTAIbHBIX

TPUTOHOMETPUUECKUX (YHKIHH yria «,
8. Haiitu o6nacth onpeiesieHus U 0071acTh 3HAYCHUS TAHHOW QYHKIMH Y=2+SINX.

o . 5
9. Haiiti 3Havenue Gpynkuuu f(X)=2-Sin2X B TOuke ng.
10. Haiitu mepron ¢pyHKmu y=sin3X-COSX+C0S3X SiNX.

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KonrponsHast pabora 2 mo teme "TpuroHomerpumueckne GyHKIHUN" BBITIOTHIETCS
CTYAECHTaMHM Ha NpakTudyeckoMm 3aHiaTuu 10, Ha BeIMoMHEHHE paboThl oTBOAMTCA 2 4yaca. [lpum
BBIMIOJTHEHUM KOHTPOJIBHOM pabOThl CTYAEHTHI MOTYT MOJb30BaThCSl OYMa)KHBIMU HOCHUTEISIMHU
uHpopMaluy (KOHCHEKTaMHU JIEKUMH M TMPaKTHUYECKUX 3aHATHH, CHpPaBOYHBIMH MaTepHalaMu,
yueOHUKaMH, Y4eOHO-METOAMYECKUMHU MOCOOMsAMHU). 3ampernieHo MoJIb30BaThCsl MOOMJIbHBIMU
YCTPOMCTBAMM U T'aJKETAMH

Kpurepun onenkmn:

KonTponbHas padota coctout u3 10 3amanuii, kKaxx0e OlicHUBaeTCs B 2 Oania.
2 Oaya BBICTABISETCS CTYJAEHTY, €CJIM MPOCIEKUBACTCS YETKOE YCBOEGHUE CTYACHTOM MaTepuaia
MOJTYJIST; TTOJTHBIE, pa3BEPHYTHIC OTBETHI HA BCE IMIOCTABJICHHBIE BOIIPOCHI B 00BEMe oT 80 % | BHITIIE.
1,56a1a BeICTaBIsIETCS CTY/ACHTY, €CIIM 3a/laHHe BBINOJIIHEHO B 00bEMe oT 60 % 10 79 %
1 Gasn BeICTaBIsIETCS CTY/ACHTY, €CIIH 33/1aHK€ BBIOJIHEHO B 00BEME oT 40 % 10 59 %
0,5 6amta BeICTaBIIACTCS CTYJEHTY, €CIIM 3aJjaHUe BBIMIOJIHEHA B 00BEMeE oT 20 % 110 39 %
(0 6amIOB BBICTABIIACTCS CTYJEHTY, €CIIU 3aJlaHNe BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.1. KoutpoJbHas padora 3 no Teme "'[loka3arejbHble YPABHEHUsI U HepaBeHCTBA''
(HaumeHOBaHUE OYEHOYHO20 CPedCHsa)

Tunossle npuMepsl 3a1aHU



. Beraucnure log,72,ecnm log,5 = c.
25

. 1 1
. Halinure 3Hauenue Beipaxkenus log, ot log,36 + 5 log, v

+

x+3 1
. Pemure ypaBuenue log, i log: P
7
. Haiiture o6macte onpenencuus pyukiun f(x) = log,(|x — 1| — 4).

x|

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

. Pemure ypasuenue 5 - 57%% + 4 - (%) = 1.

. Penmnte mepasenctBo log, 75(2x° + x) < 2.

. Iokaxure rpapuyuecku, 4To ypaBHEHHE 2% = cOS2x MMeeT OECKOHEYHOE MHOKECTBO

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

1
2
3
4
5. Pemure ypaBuenue rpaduyecku lg(x + 3) = Z
6
7
8
9

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

Kontponsnas pabora 3 mo teme "llokazarenbHble ypaBHEHHSI 1 HEPABEHCTBA" BBIOIHACTCS
CTYACHTAaMHM Ha MPAKTUYECKOM 3aHATUU 16, Ha BeIMONHEHHE paboThl oTBOAMTCA 2 4yaca. llpum
BBIITOJIHEHNH KOHTPOJBHOM PAa0OTHI CTYAEHTHI MOTYT MOJB30BATHCA OyMa)KHBIMH HOCHUTEIISIMHU
uHpopMauuy (KOHCHEKTaMHU JIEKUMH M IMPaKTUYECKHX 3aHATHH, CIPaBOYHBIMH MaTepHaiaMu,
y4eOHUKaMH, y4eOHO-METOJUYECKUMHU MOCOOMSMH). 3ampemeHo IMOIb30BaThCs MOOMIBHBIMU
YCTPOMCTBAMHU U TajKeTaMu

Kpurepun oneHku:

KonrtponsHast pabora coctout u3 10 3aganuii, Kaxxa0e oleHUBaeTcs B 2 Oaa.
2 QaJyia BBICTABISIETCS CTYJCHTY, €CIIM MPOCIEKHUBAETCS YETKOE YCBOGHUE CTYIEHTOM MarepHaja
MOJIYJIsl; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HA BCE MOCTABJIEHHBIE BOMPOCHI B 00bEMe OT 80 % u BhIIIIE.
1,5 Ganna BeICTaBIsICTCS CTYACHTY, €CITU 3aJ]aHKe BBHIMOJIHEHO B 00BEMe oT 60 % 1o 79 %
1 Gasn BeICTABIsIETCS CTY/ACHTY, €CIIH 33/1aHKE BBIOJIHEHO B 00bEME oT 40 % 10 59 %
0,5 Gaya BbICTABISIETCS CTYACHTY, €CIIU 3a/laHUe BhINOIHEHa B 00b&Me oT 20 % 10 39 %
(0 0ayIOB BBICTABIIACTCS CTYJEHTY, €CITU 3aJlaHK€ BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.1. KourpoJbHas padora 4 1o reme

"Tpuronomerpuyeckne ypapHeHus 1 Hepaseucraa'’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle npuMepsl 3aaHUl
. Pemute ypaBHeHne sin3x = 0,5.
V3

s
. Pemute ypaBHeHune cos (g + x) =

. Pemute ypaBHenune tg G + Zx) =1.

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

1
2
3
4. Pemmre ypaBHenue Sin2x — v/3cosx = 0 .
5
6
o X o o
7. Haiinute KOpHU ypaBHEHUS: tg w = 1. B oTBeT 3anummmTe HauOOIBIINA OTPUIIATETBHBII
KOpEHb.

8. Pemmute HepaBeHCTBO Sin3x > 0.
1
9. Pemnte HepaBeHCTBO tg2x < N

. 1 3
10. Pemnre nBOMHOE HEPABEHCTBO — S < cosx =<

St



KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUSA

Kontponbnas pabora 4 mo Teme'"TpuroHomeTpuueckue ypaBHEHHUS W HepaBeHCTBA"
BBITIOJTHAETCS CTYJICHTAMH Ha IIpakTHuecKoM 3ausatun 20, Ha BBIMTOTHEHHUE paObOThI OTBOJAMUTCS 2 Yaca.
[Tpu BBIMOIHEHUH KOHTPOJIBHOM pabOThI CTYJEHTHI MOTYT MOJIb30BAThCA OyMa)KHBIMH HOCHUTEIISIMU
uHpopManuu (KOHCIIEKTAMH JICKIIMHA W TPAKTHYECKUX 3aHATUH, CIPABOYHBIMH MaTepHallaMH,
y4eOHHKaMH, Y4eOHO-METOJUYCCKUMH IOCOOUSAMHM). 3ampenieHo I0JIb30BaThCsl MOOUIBLHBIMHU
YCTPOMCTBAMU U TaKETAMHU

Kpurtepuu ouenku:

KonTponbnas pabota coctout u3 10 3amanuii, kaxxaoe onenuBaercs B 1.5 6aia.
1.5 Ganna BBICTABISIETCS CTYJCHTY, €CIIH MPOCIEKUBACTCS YETKOE YCBOCHHUE CTYACHTOM MaTepuaa
MOJ1yJIsI; TIOJIHBIE, Pa3BEPHYTHIE OTBETHI HAa BCE MTOCTABJIEHHBIE BOMIPOCHl B 00BbEME OT 80 % u BhIIIIE.
1,3 Gaya BBICTABISETCS CTY/ICHTY, €CIIH 33/IaHHEe BBIMOJIHEHO B 00bEMe 0T 60 % 1m0 79 %
1 Gast BbICTaBIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOIHEHO B 00bEMe 0T 40 % 110 59 %
0,5 6ayuta BEICTABIICTCS CTYJCHTY, €CIIM 3aJjaHe BBITIOJIHEHA B 00BEME oT 20 % 110 39 %
0 GanyoB BBICTABJISETCS CTYACHTY, €CIH 3a/1aHKe BBIMOJIHEHO B 00bEMe menee 19 %.

7.2.1. KonTpoJjabHas padora 5 mo reme

""OcHOBHLIE 32JJa4YH ILIAHUMETPHH U cTepeoMeTpun’’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosblie npuMepkI 3aaHMI

1. Karetsl npsiMoyrosnbHOro TpeyroyibHuKa paBHbl 15 u 20. HaliguTe BbICOTY, IPOBEAEHHYIO K
TUIIOTEHY3€.

2. buccekrpuca yria A napamienorpamma ABCD niepecekaer ctopony BC B Touke K. Haiinure
nepuMeTp napajienorpamma, eciu BK=5, CK=14.

3. IIpsamast, mapamtensHas cropone AC tpeyronpanka ABC, mepecekaer croporst AB u BC B
toukax M u N coorBeTcTBenHo. Hatinute BN, ecit MN=11, 4C=44, NC=18.

4. Otpe3kun AB u CD sBisrorcss xopaMu OKpy»KHOCTH. Halinure paccrossHHe OT IEHTpa
okpykHocTH 10 xopael CD, eciu AB=30, CD=40, a paccTosiHHE OT LIEHTpa OKPYKHOCTH 10 XOPAbI
AB paBHo 20.

5. Haiigure OGokoByto cropony AB tpameuuun ABCD, eciu yrnst ABC u BCD paBHbI
cootBercTBeHHO 60° 1 135°, a CD=24.

6. Ilnomane noBepxHocTu Kyba paBHa 18. Halinure ero nuaroHasb.

7. B cocyn, nmeromuii popMy npaBUIbHOW TPEYroJibHOM MPU3MBbI, HAJIMIN BOAY. Y POBEHb
Bosibl focturaer 80 cm. Ha kakoii BeicoTe OyAeT HaXOIUThCS YPOBEHb BOJIbI, €CIIU €€ MEepeuTh B
JIpYroM Tako e cocyll, y KOTOpOro CTOpOHa OCHOBaHU B 4 pa3a Oosiblie, yeM y nepBoro?

8. Paguyc ocHoBaHMs IMJIMHApa paBeH 2, BbIcoTa paBHa 3. Haiigure miomans OOKOBOM
MIOBEPXHOCTH IHITMHIIPA.

9. Bo ckonbKO pa3 yMEHBIIUTCA 00BEM KOHYCA, €CIIM €ro BBICOTa YMEHBIIMTCSA B 3 pasa, a
panuyc OCHOBAaHHUSI OCTAHETCS TIPEKHUM?

10. ITnomaap rpanu NpsiIMOYTOJIBHOTO Napaienenunena pasua 12. Pedpo, neprnenaukynsapHoe
3TOM rpaHu, paBHO 4. Haiinute 00bEM napaienenumnesa.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KontponbHast pabora 5 mo teme "OCHOBHbIE 3ajjaud IJIAHUMETPUU U CTepeoMeTpuu”
BBITOJIHAETCS CTY/IEHTaMU Ha IPAKTUYECKOM 3aHATUU 4, Ha BBIIIOJHEHHE pabOoThl OTBOJUTCS 2 yaca.
[Tpy BBINOJIHEHUU KOHTPOJIBHOM PabOTHI CTYIEHTHI MOTYT IOJIb30BaThCSI OyMaXKHBIMH HOCUTEISIMHU
uHpopManuu (KOHCIIEKTAMHU JIEKIUHA ¥ TPAKTHYECKUX 3aHSATHHA, CIPAaBOYHBIMH MaTepHaTaMH,
yueOHUKaMHU, Y4eOHO-METOJAMYECKUMHU TMOCOOUsMHU). 3ampenieHo IOIb30BaThCsl MOOWIBHBIMH
YCTPOMCTBAMHU U TFaJyKeTaMu



Kputepun onenkmn:

KontponbHas padota coctout u3 10 3amanuii, kaxxaoe oneHuBaercs B 1.5 6amna.
1.5 Gayia BBICTABISIETCS CTYICHTY, €CITU MIPOCIICKUBACTCS YETKOE YCBOCHHE CTYICHTOM MaTepuana
MOJYJIs; TIOJIHBIC, pa3BEPHYTHIE OTBETHI HAa BCE MTOCTABJIECHHBIE BOMMPOCHI B 00bEMe OT 80 % U BHIIIIE.
1,3 Gayna BBICTABISETCS CTY/ICHTY, €CIH 3a/IaHHEe BBIMOJHEHO B 00bEMe oT 60 % 1m0 79 %
1 Gayut BRICTABIIACTCS CTYACHTY, €CJIH 3aJJaHre BBITTOJIHEHO B 00bEMe oT 40 % 110 59 %
0,5 6amta BBICTABIIICTCS CTYJCHTY, €CIIM 3aJaHue BhIMIOJIHEHA B 00BEMe oT 20 % 110 39 %
(0 6ayI0B BBICTABIICTCS CTYJCHTY, €CJIU 3aJlaHHe BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTUPOBAHUE
(HaumeHno8aHUEe OYEHOUHO20 CPeOCmEa)

Tunosbie npuMepsbI 3aaHUH
Monyas 1. To:xkaecTBeHHbIe IPeo0pa3oBaHKsl. Y PAaBHEHHUS U HEPABEHCTBA

a’+6a’+12a+8

1. YOpocTuTh panoHaabHOE BhIpaKEHHE

a’+4a+4
4 16
2. YIIPOCTUTh HPPALMOHATILHOE BEIPAKECHUE E . E
. X+5
3. Haiitn HanOoJibliee 1eaoe OTpUIlaTe/IbHOS PEIICHHE HEPABEHCTBA >0
3X+2y=5
4. PemmuTh cucteMy ypaBHEHHIA 5 25
3-2x 1-y

5. Pemnth ypaBHeHue ‘X + 4‘ =0

Mopnyas 2. Tpuronomerpnueckne GyHKIUA

4 V4
1. Beruncnute {ga , ecnmu COSax = g, O<a< E

2. Berunciants COS2¢x , ecu SIN ¢ = E

tg15° —tg60°

1+1tg15°tg60°

4. TIpeoGpa3oBaTh TPUTOHOMETPHUECKOE BhIpakerue SiN o+ COS(6O0 +a )005(600 - )

(sin o +cosa )’
1+sin 2

3. IIpeoOpa3oBaTh TPUTOHOMETPHUIECKOE BBIpAKEeHUE 3+

5. IlpeoOpazoBaTh TPUTOHOMETPHUECKOE BBIPAKEHUE

Moayas 3. IlokasaTenbHbIe yPABHEHUS] M HEPABEHCTBA
1. Penmuts ypauenne 31 —5* +31 -5 =52 3%
2. Pemmth ypaBHenne 5 —7* —5%.35+7*.35=0

X
s ¥
3. Pemuts HepaBencTso 8 3 >4

2x+1

i (1)~
4. Pemiuth HEPABEHCTBO c > A

5. Haiitu ymcio nensix perieHuii Hepasencrea log, , (3X —10) >1



Monayab 4. Tpuronomerpuyeckue ypaBHeHUs1 1 HEPABEHCTBA
1. Pemmuth TpUroHOMeTpHueckoe ypasHenue COS” X +3C0SX =0 u Haifti KopeHs,

o 0. 0
PacroI0KEHHBIA HA POMEKYTKE [0 ;90 ] OTBeT npuBeCTU B rpagycax.

2. Pemith TPUrOHOMETPUUECKOE YpaBHEHHE SIN XCOSX == u HaiiT KOpEHb, PACIOI0KEHHBIN

Ha IIPOMEKYTKE [00 :45° ] OTBET IPUBECTHU B IPaycax.

3. Pemth Tpuronomerpuueckoe ypasuenue SIN 77X = —— u HalTU KOPEHb, PACTIONOKEHHBIN Ha

TIPOMEIKYTKE (0,5; 1). OTBET IIPUBECTH B IPaycax.

4. PemmTh TpUroHOMETpUUecKoe ypaHeHne SIN X COS 2X + COS XSin 2X = > ¥ HAlTU KOPEHb,

v 0. 0
PaCIIONOKEHHBIN Ha IIPOMEKYTKE [20 ;70 ] OTBET IPUBECTH B IPpajlycax.

. T T
5. Pemuts Tpuronomerpuueckoe ypasuenue Sin| X —— |COS¢a| 7X+— |=0 wu naiitu xopens,

o 0. 0
PAaCIIONOKEHHBIN HA TIPOMEIKYTKE [55 ;65 ] OTBET NPHUBECTHU B TPagycax.

Mopayasb 5. OcHOBHBIC 32124 IVIAHUMETPHH U CTEpPeOMeTPHH
1. Yrasl TpeyrosibHUKa NPONOPLHOHANBHBI ynciaam 3:7:8. Haiitu HanboabInii yro TpeyroibHUKa

2. CymMa Tpéx yriioB, MOTyYeHHBIX TIPU TIepecedeH H ABYX MpAMbIX, papHa 265°. Haiitu
HauOOIBIINN U3 ITUX YIJIOB.

3. B paBHOOEApEHHOM TPEYTOJIbHUKE Yrojl, CMEXHBIN € YIJIOM IIPU BEPIIUHE TPEYrOJbHUKA, paBeH
70°. HaiiTi yros1 mpy OCHOBAHUM TPEYTONTBHUKA.

4. OnuH U3 BHYTPEHHUX OJHOCTOPOHHUX YIJIOB NP MApajUIeNbHBIX MPSAMBIX U ceKylled B 17 pa3
MeHbIIe Apyroro. Haitn MEHbIINI U3 3TUX YIJIOB.

5. I'unoteny3a mpsIMOYroJbHOIO TPEYrojJbHUKA paBHA 26 CM, a ero KaTeTbl OTHOCATCS Kak 5:12.
Haiitu Oonpimii KaTeT TpeyroabHUKA.



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 |®opMybl 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 |llpeoOpazoBaHMs YHCIOBBIX PAIMOHATBHBIX BBIPAKEHHUH
28 |lIpeoOpazoBanmst anredpandecKuX BhIpaKeHUH 1 qpo0eit
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 |Bpruncrienue 3HaUCHUH TPUTOHOMETPHUYECKHIX 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

Cemectp

®opma
NPOBECHUsA
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLlEHKH

3auéT ¢ OLICHKOM
(o
HaKOIUTEILHOMY
pEeUTHHTY)

«OTJIHUYHO»

Crynent nabpan 85 u 6onee
0aiIoB, pacCYMTaHHBIX T10
dopmyne: (Cymma 6aioB 1o
BCEM y4EOHBIM MEPOTIPHATHSM,
MPEeayCMOTPEHHBIM B Kypce +
PE3yJIBTaThl HUTOrOBOTO

TECTUPOBaHU), pa3Jesi€HHas Ha
2.

«XOopouro»

Crynent Habpai ot 70 mo 84
0aJIoB, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM YYECOHBIM MEPOIIPHSTHUSIM,
IIPEyCMOTPEHHBIM B Kypce +
pe3ysIbTaThl UTOTOBOTO

TECTUPOBaHU), pa3Jesi€HHas Ha
2.

«yZOBJIETBOPUTEIILHO»

Crynent Habpai ot 55 mo 69
0aJIoB, paCCYUTAHHBIX IO
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
NPELYCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO

TECTUPOBaHU), pa3Jesi€HHas Ha
2.

«HCYHOOBJICTBOPUTCIIBHO»

Crynent HaOpas MeHee 55
0aJI0B, paCCYMTAHHBIX I10
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
NPESYCMOTPEHHBIM B Kypce +
pE3yJIbTaThl UTOTOBOTO

TECTUPOBaHUs), pa3Jesi€éHHas Ha
2.




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,
HaunmenoBanue
NPAKTHKYM, JP.) 3BC
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 (mata|
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. — TekcT :
HJIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
ounonuoreunas 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 Y4ebHoe mocobue 2018 3bC
. A. BhICHIEH : yyeOHOe ocoOue / coCcTaBUTEN! “IPR BOOKS”
H. K. bepnukosa, 1. A. Kpyriosa. — OmMck
: OMCKHIi TOCYTapCTBEHHBIN YHUBEPCUTET
uMm. @M. Jlocroeckoro, 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
(mara oopamenus: 22.06.2024). — Pexum
NOCTYTA: JUIsl aBTOPHU3. TIOJIb30BATEIIECH.
8.2 JlomotHUTeIBHAsI IMTEPATypa
Tun (yueOHuk, yueGHoe KOHH%CTEO B
Ne A nocodue, yuedHo- HayHuou
BTOPbI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) I'ox m3nanus oudbamoTexe /
n/n MeToau4YecKoe nocooue,
NpPAKTHKYM, 1p.) HaumenoBanue
IbC
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
nocobue / 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. II0JIb30BaTEIICH.

["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. IlIBapi. — 2-e u3x., crep.
— Cankr-IlerepOypr : Jlans, 2018. — 688
c.— ISBN 978-5-8114-2618-8. — TexkcrT :
ANIEKTPOHHBIN // DNEeKTPOHHO-OMOIMOTEeYHAs
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 : Jlanp, 2013. — 112 c. — ISBN
978-5-8114-1413-0. — TekcT :
AIIEKTPOHHBIH // DNEKTPOHHO-OMOINOTEUHAs
cucrema «JIaaby : [caiit]. — 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 PexBuU3HMTHI 10T0BOpa
n/n JULEeH3U (nata, HOMep, CPOK JAeilCTBHSA)
1 Windows 1398 OeccpouHas
2 Office Standart 1398 OeccpouHas

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

Ne
n/n

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1adopaTopuii, MACTEPCKUX U
AP. 00bEKTOB /IS MIPOBeIeHHA
NPaKTHYECKUX H JIa00OPATOPHBIX 3aHATHIA,
IOMeleHUu M JJISI CAMOCTOATEILHOM
padoThl 00yJyawIuXxcsi (HOMep ayIuTOPHN)

IlepeyeHb OCHOBHOTO 060pPYA0BAHUS

VYyeOHast ayaAuTOpus Ui IPOBEJCHUS 3aHATUN
JIEKIMOHHOTO TUMA. YueOHas ayAuTOpUs JUIs
IIPOBEJCHUS 3aHATHUA CEMHHApPCKOIO THIIA.
VYyeOHass  ayauTopuss A KypCOBOTO
IPOEKTHUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabor). YueOHast ayauTopust JJisi TPOBEACHUS
IPYIIOBBIX " VHAWBUIYaJIbHBIX
KOHCyJbTallMi YueOHas ayauropus JUis
IIPOBEJEHUS 3aHATUN TEKYIIEro KOHTPOJIA U
npoMexxyrouHoi arrecraimu (I'-304).

Croubl y4EHUYECKHE TPEXMECTHBIC
(MOHOOIOKH) , CTOJN TPENOAaBaTEIbCKUN,
CTYyJ Iperno/iaBaTeIbCKui, J0CKa
ayUuTOpHAast (menoBas), Kadenpa
HACTOJIbHAs

VYyeOHast ayAuTOpUs Ul IPOBECHUS 3aHATUH
CEMHUHApPCKOro Tuna. YueOHas ayuTopus is
KypCOBOTO MPOEKTUPOBaHMS  (BBIMIOIHEHUS
KYPCOBBIX pa0o0T). YueOHasi ayauTopws s
IPOBEJEHUS TPYNIOBBIX U MHAWBUAYAJIBHBIX
KOHCyJbTallMi. VY4eOHas aynutopus Uid
IIPOBEJCHUS 3aHATUN TEKYILIET0 KOHTPOJIS U
npoMexxyTouHoi arrecranuu ([-412).

Crombl YYCHHUYECKHE YepPTEIKHBIC
OJTHOMECTHBIC, CTYJIbS, JOCKA ayJAUTOpHAs
(MemoBasi)

[Tomemenne ansi CaMOCTOSITENBHOW pPabOTHI
crynenros (I'-401)

CTOJBl yYEHUYECKHUE, CTYIbSl YYCHUUECKUE,
I1K ¢ BbIx070M B ceTh MHTEpHET



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
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