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Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JOLIEHT, K.11.H., AHTOHOBa U.B.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HarpasieHus noarotosku 04.03.01 Xumus

Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

COI''TACOBAHO

3aseaviommii kabeapon " Xumuueckas TEXHOJOTUs U pecypcocoepexenue "

«_» 20 M.B. Kpasnosa
(noonucs) (1.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beicias maTemMaTuka U MaTeMaTH4eckoe oOpasoBanue”

(mpotokon 3acemxanust Ne 1 ot «27» aBrycra 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA OUCHUIUIMHBI — IOBTOPCHUC MW CUCTEMATU3allld TCOPCTUYCCKUX U
MPAKTUYICCKUX 3HAaHWH 110 OCHOBHBIM pasaciiaM MKOJIBHOI'O KypCa MaTeMaTHUKH, 3aKpPCIIJICHUC
BBIYHMCIINTCIIbHBIX HABBIKOB, HpHOGpeTeHHHX IpH U3y4YCHHUU MATCMATUKHU B LIKOJIC; (I)OpMI/IpOBaHI/IC
MAaTEMATUYCCKOr'o, JOTHMYCCKOro W aJJrOPUTMHYCCKOI'O MBINUJICHUA; Pa3BUTHUC MaTeMaTHIeCKOM

KYJIbTYpBI.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHUU KOTOPHIX Oa3upyercss MaHHAs JUCIUILIMHA!
JUCIUIUIMHBI U y4eOHbIE KYpPChI IPEIBIIYILIEro YPOBHS 00pa30BaHus, KOJIbHBIA KypCc MaTeMAaTUKH.

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE AHHOM IUCIMIIIMHBI HEOOXOAUMO Kak
npezmecTytomiee: "Briciias maremMaTika. DIEeMEHTHI BbIcIIel anredpsl U reomeTpun’, "Bricias

MaT€MaTHKa.

HuddepenunansHoe W HUHTErpalbHOE HMCYUCICHUA",

"BrIcirag MaTeMaTHKa.

W30pannble pa3nensl Beiciiel mareMatuku', "®@usuka", "OxoHoMuka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U

I/IHIII/IKaTopr JOCTHIKCHUSA

MaTeMaTU4ecKue,
¢busnveckne, GU3NKO-
XUMHUYECKHE, XUMUYECKHE
METOBI JIJISl PeTLICHHSI
3aJ1a4 NpoQecCuoHaNbHOM
JeSITeTbHOCTH.

HIKOJBHOI'O Kypca
anredpsbl, Havyal
MaTeMaTHYeCKOro aHaJIn3a u
TEOMETPHH MPH

peleHnH
MPOECCUOHANIBHBIX 3a]1a4.
OIIK-2.2. ITlpumenser
MaTeMaTU4YeCKHUi anmnapar
MIKOJBHOI'O Kypca

anreOpbl, HaYas
MaTeMaTHYECKOTO aHAIIN3a U
reOMETPHH MIPH

peleHnH
npodeccHOHAIbHBIX 3aj1ay.
OIIK-2.3. JlemoHCTpUpYET
BJIaJICHHE

HaBBIKAMU TIPUMEHEHUS
MaTeMaTHYeCKOro anmnapaTa
MIKOJBHOTO Kypca

anreOpbl, HaYasI
MaTeMaTHYECKOTO aHaIIN3a U
reOMETPHH MPH

peleHnH
npodecCHOHATBHBIX 33J1au.

KOHTPOJIHpYeMble . Ilnanupyemsle pe3yJibTaThl
pPOJHpY KOMIIeTeH Ui Py pesy
KOMIIeTeHIHH 00y4eHus
(K01 ¥ HAMEHOBAHUE)
(K01 1 HAUMEHOBAHUE)
OIIK-2. OIIK-2.1. Hcnons3yer 3HAaTh: OCHOBHBIE HOHSTHS
CriocobeH uCroNb30BaTh | MAaTEMaTHYECKHU anmapaT DIIEMEHTAPHOH  MaTeMaTHKH |

METOJIbl MaTEMaTHYECKOTO aHaIM3a
HeoOXOoauMble NIl pelleHus
npodecCHOHATIBHBIX 33J1ay.

YMeTh: BBISIBJISATD
€CTECTBEHHOHAYYHYI0  CYIIHOCTh
npobieM U TpodeccuoHaTbHBIX
3a]1a4, IPUBIIEKATh JJISl KX PEIICHUS

COOTBETCTBYIOIIHI
MaTeMaTUYeCKUil anmnapar.
Bnaners: HaBBIKaMH

HUCIIOJB30BaHUA OCHOBHBIX 3dKOHOB

AJIEMEHTAPHOM  MaTeMaTUKU B
peLeHnun npodeccuoHaNbHBIX
3az1ay.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun .
Monyab (pasner) | yaeomoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Baiibs HNuTepakTus, KOHTPOJIA
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 1. Jlek 1 ToxxnecTBeHHBIC TTPEOOpPa3OBAHMS. 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 ToxnaecTBeHHbIE TpeoOpa30BaHUs. 1 2 -
ToxnecTBeHHbIE Crenenb. OCHOBHBIE TOX/IECTBA.
peoOpa3oBaHusl. DopMyJIbl COKPAIIEHHOTO YMHOKEHHUSI.
'Y paBHEHHUS
HEPAaBEHCTBA
Monyns 1. Jlek 2 Anrebpanyeckue ypaBHEHUS. 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 TEKYLEro

Bun .
N HanmeHnoBaHnue TeM 3aHATHI Oobem, HNuTepakTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, q, (HanMeHOBaHMe
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 QyHkIuii. O6macTh
YpaBHeHHS U orpezeneHus U 00J1acTh 3HAYCHU
HEPaBEHCTBA byHKIUN
Monyib 1. Ip 5 [Toctpoenne rpadukoB GyHKIIHIA. 1 2 -
ToxxaecTBeHHbIE Ob6unacTp onpeaeneHus U 006J1acTh
peoOpa3oBaHusl. 3HAYCHHUH PYHKITUU
'YpaBHEHUS U
HEPaBEHCTBA
Monyis 1. IIp 6 KontpomnsHas padora 1 1 2 15 - KonTponbHas padora 1
ToXIIeCTBEHHBIE 10 TEME
mpeoOpa3oBaHusl. "ToxxaecTBEHHBIC
YpaBHEHUS U peoOpa3oBaHusl.
HEPaBEHCTBA YpaBHEeHUS U
HepaBeHcTBa"

Monaynb 2. Jlek 4 Onpenenenne cuHyca, KOCUHYCA, 1 2 -
TpuroHoMeTpruvecKue TaHT€HCa U KOTaHI€HCa B
byHKITIN PSIMOYTOJILHOM TPEYTOJIbHUKE
Monayns 2. IIp 7 Onpenenenne cuHyca, KOCUHYCA, 1 2 -
TpuroHomeTpudeckue TaHTE€HCA U KOTaHTeHCa B

byHKIINN

IPSIMOYT'OJIBHOM TPEYTOJIbHUKE




®opMbl TEKYLEro

YpaBHEHHMS U

Bun .
N HanmeHnoBaHnue TeM 3aHATHI Oobem, HNuTepakTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Moaynb 2. Ip 8 Enunnynas oKpy»XHOCTh 1 2 -
T pUrOHOMETPUYECKUE]
byHKIUA
Monyib 2. Cam 1 OCHOBHBIE MIOHATUE TPUTOHOMETPUU 1 12 -
TpuroHomeTpudeckue
byHKIUN
Monyib 2. Jlex 5 EnunHuyHas oKpyXHOCTb. 1 2 -
TpuroHomeTpudeckue Tpuronomerpuueckue GyHKIUU
byHKIIUN IIPOU3BOJIBHOTO YIUIA, UX CBOMCTBA U

3JIEMEHTapHbIE TPUTOHOMETPUUYECKHE

TOXKIECTBA
Monyib 2. IIp 9 Tpuronomerpudeckne GyHKINU 1 2 -
TpuroHomeTpudeckue IPOM3BOJILHOTO YIJIa, UX CBOICTBA U
byHKIIIH dIIEMEHTapHBIE TPUTOHOMETPHUYECKHE

TOKJECTBA
Monyisb 2. ITp 10 KonTtponbHas pabota 2 1 2 15 - KonTponbHas paboTa 2
TpUroHOMETPUYECKUE] [10 TEME
byHKIIIN "TpuroHomeTpudeckue

byHKIIAN"

Moy 3. Jlek 6 [TokazarenbHast pyHKUIMS, €€ TpaduK U 1 2 -
[Toka3aTenbHbIE U cBoiicTBa. Onpenenenue Jorapupma u
norapudmuueckue OCHOBHBbIE (popmyibl. Jlorapupmudeckas
YpaBHEHHS U byHkLus, ee TpaguK U CBOMCTBA.
HEpaBEHCTBA OO6nacTp onpeneneHus
Monyns 3. IIp 11 [TokazarenbHas pyHKUMS, ee TpaduK U 1 2 -
ITokasaTenbHbIC U CBOMCTBA
nmorapuMuIecKue




®opMbl TEKYLEro

Bun .
N HanmeHnoBaHnue TeM 3aHATHI Oobem, HNuTepakTusb, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yuedHoli padoThI) u, y, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monayns 3. Ip 12 Omnpenenenue gorapudMa U OCHOBHBIC 1 2 -
[lokaszarenbHble U dopmyel. Jlorapudpmuueckas GyHKIus,
norapuMuIecKue ee rpaduk u cBoiictBa. O6macTh
YpaBHEHHS U OTIpeNIeIeHUS
HEPAaBEHCTBA
Monyib 3. Jex 7 [Toka3zaTenbHbBIE U JOTapUPMHUECKUE 1 2 -
[TokazaTenbHbIC U ypaBHEHUS
norapudmuueckue
YpaBHEHUS U
HEpaBEHCTBA
Monyns 3. IIp 13 [lokazaTenbHble ypaBHEHUS 1 2 -
[lokazaTenbHble U
norapudmuueckue
YpaBHEHHS U
HEPaBEHCTBA
Monyib 3. ITp 14 Jlorapudmuueckue ypaBHEHHS 1 2 -
ITokazaTenbHbIE U
norapudmuueckue
YpaBHEHHS U
HEPaBEHCTBA
Monyns 3. Jlex 8 [TokazarenpHbIe U TOTapU(PMUIECKIE 1 2 -
[Toka3zaTenbHbBIE H HEpaBEHCTBA
norapupmMuyecKue

YpaBHEHUS U
HEpPaBEHCTBA




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNuTepakTusb,
4.

®opMbl TEKYLEro
KOHTPOJIA
(HaMMeHOBaHUe

OLIEHOYHOI'0 CpeaCcTBA)

Monyisb 3.
TToka3aTenbHBIE U
norapuMuIecKue
YpaBHEHUS U
HEpaBEHCTBA

TIp 15

[TokazarenbHble U IorapupMUIECKIe
HEPABEHCTBA

Monyns 3.
[TokazaTenbHbIC U
norapudmuueckue
YpaBHEHHSI U
HEpaBEHCTBA

ITp 16

Kontponbnasa padora 3

20

KonTponbhas padora 3
10 TEME
"[lokazarenpHbIC U
IIorapupMHUECKUE
YpaBHEHUS U
HepaBeHCTBA'

Monyns 4.
TpUroHOMETPUYECKUE]
YPaBHEHHUS U
HEPaBEHCTBA

JIex 9

TpI/IFOHOMeTpI/I‘leCKI/IC YpaBHCHUA

Monyis 4.
TpUroHOMETPUYECKUE]
YPaBHEHHUS U
HEPABEHCTBA

ITp 17

Tpuronomerpruyeckue ypaBHEHUS

Monyis 4.
TpUroHOMETPUYECKUE]
YpaBHEHUS U
HEPABEHCTBA

IIp 18

Tpuronomerpuyeckue ypaBHEHHUS C
npuMeHeHueM popmyn

Monyisb 4.
TpUroHOMETPUYECKUE]
YpaBHEHUS U

HEPaBEHCTBA

Cawm 2

Tpuronomerpudeckue ypaBHeHUs U
HEpaBEHCTBA

12




®opMbl TEKYLEro

3alavU IIaHUMETPpUHN

U CTEpEOMETPUU

BBIYUCICHUA nnomaneﬁ 1 00bEMOB
MHOT'OI'PaHHUKOB U TCJI BPpAIICHUA

Bun .
Monyab (pasaen) | yuednoii HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oo0nbem, Baiibs HNuTepakTusb, KOHTPOJIA
PaGoTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 4. Jlek 10 TpuroHomeTpuyeckre HEpaBeHCTBA 1 2 -
T pUrOHOMETPUYECKUE]
YPaBHEHHUS U
HEPAaBEHCTBA
Monyib 4. ITp 19 TpuronomeTpuuecKre HEpaBeHCTBA 1 2 -
TpuronomeTpruyeckue,
YpaBHEHUS U
HEPABEHCTBA
Monyib 4. ITp 20 Kontponbnas padota 4 1 2 20 - Kontpoinbnas pabora 4
T pUrOHOMETPUYECKUE] [10 TEME
YPaBHEHHUS U "TpuroHomeTpuyeckue
HEPAaBEHCTBA YpaBHEHUS U
HepaBeHcTBa"
Monyib 5. OcHoBHbIe| JIek 11 TpeyronbHUK (371€eMEHTapHbIE CBOMCTBA, 1 2 -
3a/1a4M INIAHUMETPUN (bopMmybl moma ). YeTslpexyroabHUK
U CTEPEOMETPUHN (BUIBI, OCHOBHBIE CBOWCTBA). N-
yrosIbHUKHU. OKPY>KHOCTb U KPYT.
Monyib 5. OcHoBHbIe| IIp 21 TpeyronabHUK (1eMEHTapHbIE CBOMCTBA, 1 2 -
3a/1a4M MJIAHUMETPUN (bopMyIIbI IJIOLIAN).
U CTEpEOMETPUH
Monyinb 5. OcnoBHbie| [1p 22 YeTbIpexyroabHUK (BU/bI, OCHOBHBIE 1 2 -
3a/1a4M [NIAHUMETPUN cBoiicTBa). N- yroinsHuKU. OKpYKHOCTb U
1 CTEpEOMETPUH Kpyr
Monyns 5. OcHoBHBIE| JIek 12 OcHoBHbIE TOHATUS U HOPMYIIBI JIISt 1 2 -




Bun

®opMbl TEKYLEro

Cxema pacuera UTOroBoro 6ajia
(Cymma 6aisioB 1o BceM y4eOHbIM MEpPONIPUSATHUSAM, IPEAYCMOTPEHHBIM B Kypce + pe3ysibTaThl UTOTOBOTO TECTUPOBAHNUS), pa3/ienéHHas Ha 2 + bb.

. HanmeHnoBaHnue TeM 3aHATHI Oobem, HNHuTepakTus, KOHTPOJIA
Mopyas (pa3gen) | y4deOHoi . CemecTtp Banabl
DPaGOTHI (yueoHoO¥ paGoThI) 4. q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 5. OcnoBHbie| [Ip 23 KoHnTtponbHas pabora 5 1 2 20 - KonTponsHas pabora 5
3a7a4M TIJIaHUMETPHUHU 1o Teme 'OCHOBHBIE
U CTEpEOMETPUU 3a/1a4yyl INIAHUMETPUU U
Mopynsb 5. OcHoBHble| Cam 3 CI10KHbI€ 3a7]a4M TEOMETPUH U 1 11,75 -
3a/1a4y¥l INIAHUMETPUN CTEpEeOMETPUH
U CTEpEOMETPUH
Monyns 5. OCHOBHBIE 1 10
3agauu iaHuMmeTpud | [lcin [Tocemaemocts
U CTEPEOMETPUU
bb BonycHple Oamib 20
Tect Hrorosoe TectupoBanue uepe3 OT 1 2 -
ITA [TpomexxyTouHast arTecTamnus (3a4€T ¢ 1 0,25 -
OLICHKOM)
Hroro; 108 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumivne "AnanTUBHBIN Kype MaTEeMAaTHKU'" UCIIOJIb3YIOTCS:

TEXHOJIOTHS MOJIYJIbHOTO U OJIOUHO-MOIYJILHOTO 00y4ueHus (coaep:kaHue yueOHOro Marepuana
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMU yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSI Pa3BHUBAIOIICT0 OO0ydeHUs (MIPOBEJACHUE JICKIUH, MPAKTHUCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NIPUMEHEHHE YYEOHBIX SJEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIuXcs).

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

OCHOBY TEOpPETHYECKOr0 OOY4YeHHS CTYJEHTOB COCTABIISIIOT JIEKIIMH, B XOJE€ KOTOPOH
MIPEMNo/IaBaTellb U3JaracT OCHOBHbBIE, HAaU00JIEE CIIOKHBIC TIOHSTHS TEMBI, @ TAK)KE CBSI3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone neKkuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCHEKTHPOBAHHE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
M3y4aeMoil AMCUUIUIMHBI "ANanTUBHBIN Kypc MaTemaTtuku'. JXKermarenpHO OCTaBIATH B pabouux
KOHCIIEKTaX MOJIs, Ha KOTOPBIX JIeJIaTh IOMETKH, TOTYEPKUBAIOIINE 0COOYIO BAXKHOCTb T€X MJIM UHBIX
TEOPETUUYECKHUX TTOJIOKECHUI.

CamocrosiTenbHasi paboTa CTYIACHTOB SIBJISETCS BaXXHBIM BHIAOM Y4e€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U TpU
METOJIUYECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

B mpouecce camocTosTensHOM paboThl CTYAEHT MPUOOpETaeT HAaBBIKM CAMOOPTraHMU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAaroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYET M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENoAaBaTesl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTS 3aKPeTICHUs U3yYE€HHOTO MaTepuaa.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpu pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, HCXOIS U3
TEOPETHUECKHUX MOJIOKEHUN U3yuaeMoro Kypca. Eciu cTy/IeHT BUIUT HECKOJIBKO MyTEH pelieHusi, TO
OH JIOJDKEH CPaBHUTH UX M BBIOpATh Camblil pallMOHAIbHBINA. Perenue 3amaq u mpuMepoB cleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTaTENbHbBIE
BBIYHCIICHUS] OT OCHOBHBIX. [10JTydeHHBIN OTBET CIEAyeT MPOBEPSATH CIIOCOOAMU, BHITECKAIOIIUMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

ITo 3aBepIIeHNIO U3YUEHUSI MOAYJISI IPETIOIaBaTeNb IPOBOJUT KOHTPOIBHYIO PabOoTy C IETBI0
IIPOBEPKU U OLICHKH 3HAHUN M YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJbHOW pabOThl JOJIKHBI OBITH
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATENIFHO, 000CHOBAHUE PEIIEHUS M OTBET 0053aTeIbHBI B KaXKI0M
3amanun. [Ipy BBITIOJIHEHMH KOHTPOJIBHBIX PAOOT HE JOMYCKAETCS HCIOJIb30BAHHE MOOMIIBHBIX
YCTPOMCTB U Ta/I)KETOB.

[Ipy mOATOTOBKE K HMTOTOBOMY TECTHUPOBAHUIO CTYACHT JOHKEH IOBTOPHO W3Y4YUTh
KOHCIIEKTHI JIEKIIUIA U PEKOMEHI0BAHHYIO OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, IPOCMOTPETH
pEIICHUs] OCHOBHBIX 3aJ1ad, PEMIEHHBIX CAMOCTOSITEIIPHO W Ha MPAKTUYECKHUX 3aHITHSIX, a TaKKe
COCTaBUTh NMMCbMEHHBIE OTBETHI HA BCE BONPOCHI, BHIHECEHHBIE Ha 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(11 ee yacTu) OLIECHOYHOI'0 CpPe/ICTBa
Kontposbhas padora 1 mo teme
1 OIIK-3 "ToxaecTBEHHBIC TPEOOPA3OBaAHUSI.
YpaBHeHus U HepaBeHCTBA"
1 OITK-3 Konrponbnas padora 2 o Teme

"Tpuronomerpuieckne GQyHKIHN"

Konrponbnas padora 3 o Teme
1 OIIK-3 "[loka3aTenpHbIe U JTOTapU(HMHUICCKIE
YpaBHEHUS U HEpAaBEHCTBA'

KoHntposbHas pabota 4 o Teme

1 OIIK-3 "TpUroHoMeTpuyeCKrUe ypaBHEHUS U
HepaBeHCTBA"
KonrtponsHas padora 5 o Teme
1 OI1K-3 "OCHOBHBIC 33J1a4¥ TJIAHUMETPHH H
cTepeomeTpun’
1 OIIK-3 Bomnpocsl k 3auéty NeNe 1-40
1 OI1K-3 Hrorosoe tectupoBanue uepe3 OT

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

7.2.1. KourpoJjbHas padora 1 mo reme

"ToKIecTBEHHbIC IPEOOPA30BaAHNA. YPABHEHHS U HePABEHCTBA'"
(naumenosanue oyeHouHo20 cpeocmsa)

Tunossle npuMepsl 3a1aHUi
28n+3

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

y=4x2—-x—-20+V6—x

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbaast padora 1 mo Tteme "ToxkaecTBeHHbIE MNpeoOpa3oBaHMs. YpaBHEHUS H
HEpaBEHCTBA" BBIMOJHAECTCA CTYACHTAaMH Ha NPAKTUYECKOM 3aHATUU 6, HA BBIOJHEHHE PaOOTHI
orBouTcs 2 yaca. [Ipu BBINOIHEHMM KOHTPOJBHOW pPaOOTBHI CTYAEHTHI MOTYT MOJb30BaTHCS
OyMa)XHBIMH HOCUTENIIMH HMHPOpPMaLUU (KOHCHEKTaMU JIEKIMA W NPAKTUYECKUX 3aHATHH,

1. Cokparute 1pode:  —m—rs
2. Pa3noxuTte MEHOTOUNIEH HAa MHOXKHUTEmH: a°+ 8a%+ 17a + 10.
x3+y3 2y Xy
3. YrpocTuTe BhIpaKeHHUE: ol (x2—y?) + Ty
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. N36aBbTECh OT MPPAITMOHAIIBHOCTH B 3HAMEHATEJNE IPOOH: P
8
9



CIpPAaBOYHBIMU MaTepHaJlaMH, y4eOHUKaMH, Y4eOHO-METOAMUYECKUMH TOCOOUSAMH). 3ampenieHo
I0JTb30BAThCSl MOOMIIBHBIMH YCTPOMCTBAMH U I'a/PKETaMU

Kpurepun oneHku:

KonrponsHas padora coctout u3 10 3aganuii, kaxxaoe oueHuBaercs B 1,5 6amna.
1,5 Ganna BBICTaBIsAETCS CTYACHTY, €CIIM MPOCIICKUBACTCS YETKOE YCBOCHUE CTYICHTOM MaTepuaia
MOJ1yJIsI; IIOJIHBIE, pa3BEPHYTHIE OTBETHI HA BCE ITOCTABJIEHHBIE BOIIPOCHl B 00BbEME 0T 80 % U BbIIIIE.
1 Gasut BBICTABIIACTCS CTYACHTY, €CJIM 33J]JaHue BBITIOJHEHO B 00bEéMe oT 60 % 10 79 %
0,5 6amt BEICTAaBIIICTCS CTYICHTY, €CIIN 3aJaHue BBITOJIHEHO B 00bEéMe oT 40 % 10 59 %
(0 6ayI0B BBICTABIICTCS CTYJCHTY, €CJIU 3aJlaHHe BBITTOJIHEHO B 00bEMe MeHee 40 %.

7.2.2. KoutpoJbHas padora 2 o teme "Tpuronomerpuyeckue pynkuuu'’
(HaumenosaHue OYeHOUHO20 cpedCcmsa)

Tunosbie npuMepbI 3aJaHUI
1.BAABC 4C=90-, CH- BricoTa, BC = 4+/5 , BH=4. Haiinure tgA.
12sin 11 °*cos11°
sin22°
3. Haiigute 3HaueHue BhIpaxenus -4v/3c08(-750¢).

4. Haitnure 24c0s2a , ecau Sin a =- 0,2.

o 3cosa—4sina
5. Haiinure =——————— ,ecim tg a =3.
2sina—5cosa

6. OcHoBaHus paBHOOeIpeHHOW Tpameuuu paBHbl 51 u 65. BokoBbIE CTOpPOHBI paBHBI 25.
Haitgure cuHyc OCTpOro yriia Tpaneinuu.

2. Haiinute 3HaueHue BbIpaXKEHUS

2
7. W3BectHo, uYTtOo COSa = 3 8<a <9. BbUHCIAT, 3HAYEHHUS OCTAILHBIX

TPUTOHOMETPHUYECKUX (QYHKIUH yriia «,
8. Haiitu o6macth onpeiesieHust U 001acTh 3HAYCHUS JTaHHOU QYHKIMH Y=2+SiNX.

. . 5
9. Haiitu 3navenue ¢pynkuuu f(X)=2-Sin2X B Touke XZ%.
10. Haiitu nepuoxa dyHkmu y=sin3x-coSx+cos3x-Sinx.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonrponsHast pabGora 2 mno teme "TpuroHomerpuueckue GYHKIMU" BBITOIHIETCS
CTYACHTAaMH Ha TpakTudeckoMm 3aHsTuu 10, Ha BeIMOMHEHHWE paboThl oTBoAUTCA 2 4yaca. llpm
BBITOJIHEHUH KOHTPOJBHOM pPabOThI CTYHEHTHI MOIYT MOJb30BAThCA OYyMa)XHBIMH HOCHUTEISIMHU
uHpopManu (KOHCIEKTAMHU JIEKUMH W NPAKTHUUECKUX 3aHATUH, CHPaBOYHBIMU MaTepualaMH,
y4yeOHHUKaMH, y4eOHO-METOJUYECKUMHU MNOCOOUsMH). 3alpemieHo IO0JIb30BaThCsl MOOMIBHBIMU
YCTPOMCTBAMU U Ta)KETaMU

Kpurtepuu onenku:

KontponbHas pabora coctout u3 10 3ananuii, kaxxaoe oneHuBaercs B 1,5 6amia.
1,5 Gana BBICTABIISIETCS CTYIEHTY, €CITH TPOCIEKUBACTCS YETKOE YCBOCHUE CTYIEHTOM Marepuaia
MOTyJIs1; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HAa BCE NMOCTABICHHbIE BOMPOCH B 00bEMe oT 80 % u BbIIIIE.
1 Gayut BBICTABIISACTCS CTYACHTY, €CJIH 33J]JaHre BBITIOJIHEHO B 00bEéMe oT 60 % 10 79 %
0,5 GaJ1 BBICTABISIETCA CTYACHTY, €CIIU 33/1aHUE BHIOJIHEHO B 00BEMe 0T 40 % 110 59 %
0 GayTOB BBICTABJISACTCS CTY/ACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 006EMe MeHee 40 %.

7.2.1. KourpoabHasas pa6ora 3 mo Tteme '"'llokaszarejabHble U JorapmpmudecKue
ypaBHEHHH U HepaBeHcTrBa''

(HaumeHoBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsbl 3a1aHUM



. Beruucnure log,72,ecmm log,5 = c.
25

. 1 1
. Haiinure 3Hauenue BeipaskeHus log, ot log,36 + 5 log, v

+

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

x|
. Pemmure ypaBuenue log2x — logsx — 3 = 210923,

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

2
. Pemure nepasenctso log, 75(2x* + x) < 2.
. Iokaxure rpapuyuecku, 4To ypaBHEHHE 2% = cOS2x MMeeT OECKOHEYHOE MHOKECTBO
KOpHEH.
10. Pemure HepaBencTBo 3VX¥ T+l — 28 4 32-VxHl < 1

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

Kpartkoe onucanue u perjiaMeHT BbITIOJTHEHHS

Konrponsaast padora 3 mo teme "[lokaszarenbHble W JOrapupMHUUECKUE YpaBHEHHS U
HEepaBeHCTBA" BBINOJIHACTCS CTYJACHTAMU Ha MPAaKTHYECKOM 3aHATHH 16, Ha BbIMOIHEHHE PabOTHI
oTBoAMTCS 2 dYaca. [Ipu BBIMONHEHWHM KOHTPOJBHOH pabOTHI CTYIEHTHI MOTYT TIOJIB30BAThHCS
OyMaXHBIMH HOCHTEISAMH HH(pOpMalUK (KOHCIEKTaMH JIEKIMH M NPAKTHUYSCKUX 3aHATHH,
CIPAaBOYHBIMU MaTepHajlaMi, Y4eOHUKaMH, Y4eOHO-METOAMYECKUMU NOCOOMAMHM). 3ampenieHo
H0JIb30BAThCSl MOOMIIBHBIMH YCTPOMCTBAMU U I'a/PKETaMU

Kpurepun oneHku:

KonrtponsHast pabora coctout u3 10 3aganuii, Kaxxa0e oleHUBaeTcs B 2 Oaa.
2 Gayia BBICTABISETCS CTYJCHTY, €CIIM MPOCIEKHUBAETCS YETKOE YCBOGHUE CTYIEHTOM MarepHaja
MOJTYJIST; TIOJTHBIE, pa3BEPHYTHIC OTBETHI HA BCE IMIOCTABJIICHHBIC BOIIPOCHI B 00BEMe oT 80 % u BbIIIIE.
1,5 Gayuna BeICTaBISIETCS CTY/AEHTY, €CJIH 3aJlaHie BBINOJHEHO B 00b&Me oT 60 % 10 79 %
1 Gasn BeICTABIsIETCS CTY/ACHTY, €CIIH 33/1aHKE BBIOJIHEHO B 00bEME oT 40 % 10 59 %
0,5 Gaya BbICTABISIETCS CTYACHTY, €CIIU 3a/1aHUE BhINOJIHEHA B 00bEMe oT 20 % 10 39 %
0 GanyoB BBICTABISETCS CTY/ACHTY, €CIIH 3a/1aHKE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.1. KourpoJbHas padora 4 1o reme

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

Tunossle npuMepsl 3a1aHui
. Pemmure ypaBuenne sin3x = 0,5.
V3

Vs
. Pemute ypaBHeHune cos (E + x) =

. Pemnre ypaBHenue tg G + Zx) = 1.

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

1
2
3
4. Pemmre ypaBHenue sin2x — v3cosx = 0 .
5
6
o X o o
7. Haiinute KOpHU ypaBHEHUS: tg w = 1. B oTBeT 3anummmTe HaUOOJIBIINA OTPUIIATETHHBII
KOpEHb.

8. Pemute HepaBeHCTBO Sin3x > 0.
1
9. Pemnte HepaBeHCTBO tg2x < NG

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

St



KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

Kontponbaas pabora 4 mo Teme "TpuroHomeTrpudeckue 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,
y4eOHMKaMH, Y4eOHO-METOAUYCCKUMU ITOCOOUSMHM). 3ampenieHo IO0JIb30BaThCsl MOOUIBLHBIMHU
YCTPOMCTBAMU U TaKETAMHU

Kpurtepun onenku:

KontponbHas padota coctout u3 10 3amanuii, Kakoe olleHUBaeTCs B 2 Oasa.
2 Oajuia BBICTABIIETCS CTYJEHTY, €CIIM MPOCIEKHUBAETCS YETKOE YCBOEHUE CTYAEHTOM MaTepuaia
MOJYJIsl; TIOJIHBIC, pa3BEPHYTHIC OTBETHI HA BCE IMOCTaBJICHHBIE BOMPOCHl B 00bEMe oT 80 % u BhIIIIE.
1,5 Oania BeICTaBIIsI€TCS CTYAEHTY, €CIIU 33JjaHUE BBINOJIHEHO B 00BEME OT 60 % 110 79 %
1 Gayut BRICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITTOJIHEHO B 00bEMe oT 40 % 110 59 %
0,5 Gaiia BbICTaBJISIETCS CTYICHTY, €CJIM 3aJlaHe BhIMoJaHEeHa B 00bEéMe oT 20 % 10 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)

Tunosble npuMepbl 3aAaHMI

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 napasuienorpamMmma, eciau BK=5, CK=14.

3. IIpsamas, mapamiensHas cropone AC tpeyronbauka ABC, nepecekaer croponst AB u BC B
toukax M u N coorBerctBenHo. Hatinute BN, ecit MN=11, 4C=44, NC=18.

4. Otpe3kun AB u CD sBisrorcss XxopaMu OKpy»XHOCTH. Halinure paccrossHHe OT IEHTpa
okpykHocTH 10 xopael CD, ecin AB=30, CD=40, a paccTosiHHE OT LIEHTpa OKPYKHOCTU 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 popmMy NpaBUIBHOM TPEyrosbHOM NMPU3MBbI, HAIUIU BOJY. YPOBEHb
Bosibl focturaer 80 cm. Ha kakoif BeicoTe OyaeT HaXOIUTHhCS YPOBEHb BOJIbI, €CIIH €€ MEepeNuTh B
JIpYroM Tako e cocyll, y KOTOpOro CTOpOHa OCHOBaHU B 4 pa3a Oosiblie, yeM y nepBoro?

8. Paguyc ocHoBaHMs IIMJIMHApa paBeH 2, BbicoTa paBHa 3. Haiinute miomanbs OOKOBOM
MIOBEPXHOCTH IHITHH]IPA.

9. Bo ckonbKO pa3 yMEHbIIUTCS 00beM KOHYCa, €CIM €ro BBICOTa YMEHBIIUTCS B 3 pasa, a
paznyc OCHOBaHHS OCTAHETCS MPEKHUM?

10. ITnomaap rpanu NpsIMOYTOJILHOTO Napaiienenurne/a pasHa 12. Pebpo, neprnenaukymnsapHoe
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
uHpopMaluu (KOHCIEKTaMU JIEKUMH W MNPaKTHUYECKUX 3aHATUH, CIPaBOUYHBIMH MaTepHallaMH,
y4yeOHHUKaMH, y4eOHO-METOJUYECKUMH MOCOOUsMH). 3ampemieHo IOoJIb30BaThCsl MOOMIBHBIMU
YCTPOMCTBAMU U TaKETaMHU



Kputepun onenkmn:

Kontponbnas padota coctout u3 10 3amanmii, Kaxkoe olleHUBaeTCs B 2 Oasa.
2 Oajuia BBICTABIISIETCS CTYIEHTY, €CJIM MPOCIEKUBAETCS YETKOE YCBOEHUE CTYJIEHTOM Marepualia
MOJYJIs; TIOJIHBIC, pa3BEPHYTHIE OTBETHI HAa BCE MTOCTABJIECHHBIE BOMMPOCHI B 00bEMe OT 80 % U BHIIIIE.
1,5 Oania BeICTaBIIsIETCS CTYAEHTY, €CIIU 33JjaHUE BBINOJIHEHO B 00BEME OT 60 % 110 79 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CJIU 3aJlaHre BBITTOTHEHO B 00bEMe oT 40 % 10 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 TeCTHPOBAHUE
(HaumeHno8aHUe OYEHOUHO20 CPeOCmEa)

TunoBble npuMepbI 3aJaHUI
Monyas 1. To:xkaecTBeHHbIe IPeo0pa3oBaHKsl. Y PABHEHHS U HEPABEHCTBA
a’+6a’+12a+8
a’+4a+4
16

2. YOPOCTUTh UPPALIMOHATIEHOE BBIPAKEHUE 79

1. YOpocTuTh paiioHaIbHOE BBIPAXKEHUE

x+5>O

3. Haiitu HanbomnbIee EJI0C OTPHUIATCIbHOC PCHICHHC HCPABCHCTBA

3X+2y=5
4. PemmuTh cucteMy ypaBHEHHIA 5 B 2,5

3-2x 1-y
5. PemuTh ypaBHEHHE ‘X + 4‘ =0

Mopnyas 2. Tpuronomerpunueckune GyHKIUH

4 V4
1. Beruucnuts tgor , ecnu COSar = 3 O<a< 2

. 3)
2. Berauciuts COS2¢x , eciu SINQ = E
tg15° —tg60°
1+1tg15°tg60°
4. IIpeoOpa3oBaTh TPUTOHOMETPUUECKOE BHIPAKEHUE sin® o + COS(GO0 +a )COS(GO0 -a )

(sina +cosa)’
1+sin2a

3. [IpeoOpa3oBaTh TPUTOHOMETPUIECKOE BBIpAXKEHUE 3+

5. IlpeoOpazoBaTh TPUTOHOMETPHUECKOE BBIPAKEHUE

Monayas 3. Iloka3atenbHble U JorapupmMuyecKue ypaBHEeHHs U HEPABEHCTBA
1. Pemnts ypauenue 3 —5° +3* -5t =57 3?7
2. Pemmts ypasuenue 57 — 7% =5 .354+7%.35=0

X
s X
3. Pemnts HepaBencTso 8 ° >4
2x+1

1Y% (1)
4. PelinTh HEPABEHCTBO c >l =] .



5. Haiitu uncrno nensix perieHuii Hepasencrsa 10g, , (3X —10) >1

Monayab 4. Tpuronomerpuieckue ypaBHeHUs1 1 HEPABEHCTBA
1. PemmTh TpHroOHOMETpHUECKOe ypaBHeHne COS” X +3C0SX = 0 u Haiiti KopeHs,

o 0. 0
PaCIIONOKEHHbIN Ha IIPOMEKYTKE [0 ;90 ] OTBET IIPUBECTH B IPaIycax.

2. Petiuth Tpuronomerpuyeckoe ypapaenue SINXCOSX = — u HalTH KOPEHb, PACIOI0KESHHBIH

Ha MPOMEXYTKE [00 :45° ] OTBeT npuBeCTH B rpajaycax.

3. Pemuth Tpuronomerpuueckoe ypasHeHue SIN 77X = —— U HaTU KOPEHb, PACTIONOKEHHBIN Ha

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

. : 2
4. Pelmuth TPUIrOHOMETpUYECKOE ypaBHeHHEe SIN X COS2X + COS XSIN2X = 7 Y HaliTU KOPEHb,

o 0. 0
PaCIIONOKEHHbII Ha IIPOMEKYTKE [20 ;70 ] OTBeT IIPUBECTH B IPaycax.

. T T
5. PemnTs TpuronoMerpuueckoe ypasuenue SIN| X —— |COSa| 7X+— |=0 u naiitu xopens,

o 0. 0
PACIIOJIOKEHHBIN Ha MPOMEMKYTKE [55 ;65 ] OTBET NPUBECTH B IPapycax.

Moayab S. OcHOBHBIE 32Ja4H IVIAHUMETPUH U CTEPeOMeTPHH
1. Yruel TpeyroapHUKa NporopLuuoHanbHbl ykcaam 3:7:8. Haiitu HanOonbInii yros TpeyrojbHuKa

2. CymMa TpéX yIIIoB, TIONY4EeHHBIX TIPH TIEpecede N ABYX NpaMbIX, paHa 265°. Haiitu
HauOOJBIINN U3 3TUX YIJIOB.

3. B paBHOOEIPEHHOM TPEYTONIBHUKE yroJl, CMEXHBIH C YITIOM ITPH BEPITUHE TPEYTrOJIbHUKA, paBeH
70°. HaifTu yros npu OCHOBAaHHM TPEYTOIbHHKA.

4. OnuH U3 BHYTPEHHUX OJTHOCTOPOHHUX YIJIOB MPH MapajyieNbHBIX MPSAMBIX U ceKylield B 17 pa3
MeHblIIe Apyroro. Haiitu MeHbIINH U3 3TUX YIJIOB.

5. T'unorenys3a MpsAMOYToOJbHOTO TPEYroJibHUKa paBHA 26 €M, a €ro KareTbl OTHOCSTCS Kak 5:12.
Haiitu 6onbLnii KateT TpeyrojipHUKa.



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

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 [MHOrOyrogpHHMKH: BRIYHCICHHE JIJIHH
6 [MHOTrOyronbHHKH: BEIYHCICHHE YTJIOB
7 |MHOroyronbHHMKU: BBIUMCIICHHE IIOUIaIeH
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 1 HEPABCHCTBA
15 |Jlorapudmuueckre ypaBHEHHs U HEPABEHCTBA
16 [Tpuronomerpuyeckue ypaBHEHUs] U HEPABEHCTBA
17 |PemeHue npsiMOYTroJIbHOTO TPEYroJIbHUKA
18 |Pemienue paBHOOEIPEHHOTO TPEYTOJIBHHUKA
19 |3agaum Ha TPEYTOJBHHUKH OOIIETO BHJIA
20 |3amaym 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 PAIIMOHAIBHBIX BBIPAKECHHUH
28 |lIpeoOpazoBanus anreOpandecKuX BEIPAKEHUH U IpoOeit
29 |IIpeobpazoBaHMsl YMCIOBBIX HPPALIMOHAIBHBIX BHIPAKEHUHN
30 |Beruncienne 3HaY€HUI CTENICHHBIX BBIPAKESHHUH
31 [[eticTBHs CO CTENCHAMU
32 |[IpeobpazoBaHMs YMCIOBBIX JIOTAPU(PMUUECKUX BBIPAKEHUN
33 |[Ipeobpa3oBanHust OYKBEHHBIX JIOTapU(MUIECKUX BBIpAKEHUH
34 |Bpruncienue 3HaUCHUIH TPUTOHOMETPUYECKHIX BBIPAKEHHH
35 |[Ipeobpa3zoBaHMs YMCIOBBIX TPUTOHOMETPHUUECKUX BBIPAKESHUN
36 |[IpeoOpa3oBanus OYKBEHHBIX TPUTOHOMETPHYECKUX BBIPAKCHUH
37 |HepaBeHcTBa ¢ Moaynem
38 |CmeniaHHble HEpaBEHCTBA
39 |OcHoBHEBIE IeMeHTapHbIE QYHKIINU U UX TpaduKu
40 [[Toctpoenue rpadukoB QYHKINH C ITOMOIIBIO MPEOOPa30BAHMIA




7.3.2. Kputepuu U HOPpMbI OLlEHKH

Cemectp

®opma
NPOBECHUsA
NPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMbI OLlEHKH

3auéT ¢ OLICHKOM
(mo
HaKOIUTEILHOMY
pEeUTHHTY)

«OTJIHUYHO»

Crynent nabpan 85 u Oonee
0aos, paccuMTaHHBIX o
dopmyne: (Cymma OamioB 1o
BCEM YYE€OHBIM MEpONPUATHUSAM,
NpEeayCMOTPEHHBIM B Kypce +
pe3yNbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3eiéHHas Ha 2
+ bb.

«XOopouro»

Crynent nHabpan or 70 mo 84
0amos, paccuUMTaHHBIX o
dbopmyne: (Cymma OamioB 1o
BCEM YYE€OHBIM MEpOMPUATHUSAM,
NPEayCMOTPEHHBIM B Kypce +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUs), pa3eiéHHas Ha 2
+ bb.

«YIOBJIETBOPUTEIILHO

Crynmentr Habpanm ot 55 no 69
0amos, paccuUMTaHHBIX o
dopmyne: (Cymma 0amioB 1o
BCEM YYE€OHBIM MEPOMPUATHUSAM,
NPEayCMOTPEHHBIM B Kypce +
pe3ynbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3feiéHHas Ha 2
+ bb.

«HCYHOOBJICTBOPUTCIIBHO»

Crynent HalOpan MeHee 95
0aos, paccUnTaHHBIX o
dbopmyne: (Cymma OamiaoB 1O
BCEM Y4YEeOHBIM MEpPONPUSATHSM,
MPEayCMOTPEHHBIM B Kypce +
pE3yIbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3feiéHHas Ha 2
+ bb.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHOI

Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox m3panus ouoaunortexe /
n/n MeToaH4YecKoe nocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
1 DnemMeHTapHas MaTeMaTHKa JIJIs VY4eOHoe nocobue 9BbC
AnToHOB B. . P s 2021 « »
MIEPBOKYPCHHKA Jlanb
2 | Muponosa C.B., [TpakTHKyM IO pEeIIeHHIO 3a/1a4 IIKOJIBLHON Y4eOHO-MeToAnIecKoe 2018 3BC
Hanankos C.B. MaTeMaTUKU: puMeHeHue Web-kBecT nocobue “Jlanb”
TEXHOJIOTUH
3 | Coseptkos I1.1. CnpaBOYHUK MO 3JIEMEHTAPHON MaTEMaTHUKe Y4eOHoe nmocodue 2019 OBbC
“Jlanp”
8.2. JlonosinuTebHAS JIUTEPATypa
KonunuectBo B
Tun (yueOHuk, yueoHoe .
HAY4YHOM
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeToau4YecKoe nocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
1 | Yynkos II. B. [TpakTHdeckue 3aHATHS 1O AIIEeMEHTapHON Y4ebGHOe mocobue 2012 3BC
MaTeMaTUuKe “ PR BOOKS ”
2 | T'apGapyk B.B., Poqun Pemrenue 3amad mo MmareMaTHke. YdebHOe mocodue 2018 3BC
B.1., ConosreBa .M., AJIanTUBHBIN KypC I CTYIEHTOB “Jlanp”
[IIBapy M.A. TEXHUYECKUX BY30B
3 | U. K. bepuukoga, U. A. DneMeHTapHas MaTeMaTHKa B IOMOILb YuebHoe nocobue 2016 9BbC
Kpyrnoaa. BBICHIEHN “JPR BOOKS ”




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 HaunmenoBanue I10 KoanuecTBo PexBu3uThI 10r0BOpa (1aTa,
n/n JUIEeH3HI HOMeEp, CPOK J1eiiCTBUA)

1 Windows 1398 O6eccpouHas

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 TUNA. YueOHas ayAuTOpUs JUIs
IIPOBEJCHUS 3aHATHUA CEMHUHApPCKOro THIIA.
YuebHast  aygmTopuss UL KypCOBOTO
IPOEKTHUPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabor). YueOHast ayauTopust JJisi TPOBEACHUS
IPYIIOBBIX " VHAWBUIYaJIbHBIX
KOHCyJbTallMii YueOHas aynutopus Uid
IIPOBEJCHUS 3aHATUN TEKYIIEro KOHTPOJI U
npoMexxyrouHoi arrecraimu (I'-304).

Crobl YYCHHUYECKHUE TPEXMECTHBIC
(MOHOOIOKH), CTOJN TMPEnoaaBaTeIbCKUMI,
CTYI NPeroIaBaTeIbCKUH, JI0CKa
ayauTOpHAs (mMenoBas), kadenpa
HaCTOJIbHAS.

VYyeOHast ayAuTOpUs Ul IPOBECHUS 3aHATUH
JIEKIMOHHOTO TUNA. YueOHas ayAuTOpUs TS
IIPOBEJCHUS 3aHATHA CEMHHApPCKOTO THUIIA.
VYyeOHass  ayauTopuss A KypCOBOTO
IPOEKTHPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX
pabor). YuebHast ayauTopust JJisi TPOBEACHUS
IPYNIIOBBIX u VH/IUBUAYaJIbHBIX
KOHCYyJbTallMi. VYd4eOHas aynutopus Uis
IIPOBEJCHUS 3aHATUN TEKYIIETr0 KOHTPOJIS U
npoMexyrouHoi arrecraimu (A-304).

Crounbl YUEHUYECKHE  JBYXMECTHbBIE
(MOHOOIOKH), CTON TMpPEenoaaBaTeIbCKUM,
CTYN MpenoaaBaTeNbCKUiA, JIOCKa
ayIUuTOpHas (MeoBas).

[Tomemenne Ansi CaMOCTOSITENBHOW pPabOThI
crynenros (I'-401)

CToJibl yUEHUYECKHE, CTYIIbS] yUEHUUECKHE,
IIK ¢ BeixonoMm B ceTb 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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