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Hanpasienus noarorosku 09.03.03 Ilpuknannas napopmaTuka

Cpok neiicTBus padoueii mporpaMMebl AucuUIIMHBI 10 «31» 08. 2027r.

COI'JTACOBAHA

JIUpeKkTOp WHCTUTYTA MHKEHEPHOM U DKOJOTHYECKON 0e301acHOCTH

« » 20 T. JLLH. I'opuna
(noonucw) (1.0. ©amunus)

YTBEPXIEHA

Ha 3acenanuu kadenpsl"Briciias MaTemMaTHka 1 MaTeMaTH4eckoe oOpa3zoBaHue"

(mpotoko:n 3aceqanus Ne 2 ot «07» centsiops 2022 1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenr — cucremaTusamus U 00OOILIEHHWE OCHOBHBIX ITOHSATHH, HMX CBOKMCTB, TEOPEM U
GopMyn MIKOJIBHOTO Kypca MaTeMaTHKH, (pOpMHpOBaHHE TOTOBHOCTH Oyaymux OakalaBpOB K
NeIarOrMYecKoi JesITeNbHOCTH B MpeaMeTHOH obnactu "MaremaTnka " B 001meo0pa3zoBaTeabHON
IIKOJIE.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIMIIIMHBl M MPAKTUKH, HAa OCBOCHUU KOTOPBIX Oa3zuWpyeTcss MaHHas JUCHUILINHA:
IIIxoIbHBIM KYpC MaTeMaTHKHU S5-11 KjIacchl.

JIMCUMIUIIMHBL U TIPAKTHKY, JUJISI KOTOPBIX OCBOCHHE JAHHOW AMCLUILUIMHBI HEOOXOIUMO KaK
npeamecTBytomniee: Boiciias mMaTemMaTuka: DJIEMEHTBHI BBICIICH anreOpbl U reoMerpuu. Briciias
MaTemaruka. Jluddepennmansuoe u uHTErpanbHoe ucurciaenue. Bricias maremaTtuka. M30pannbie
paszielibl BhICIIEH MATEMATHKH

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs

dopmupyemble U NuaukaTopsl I[InanupyemMble pe3yJbTaThl
KOHTpPOJIUpYyeMble AOCTUKEHU S o0y4eHHUs
KOMMEeTEeHIHH KOMMeTeHIUI
(K01 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
3HATh: OCHOBHEIC IIOHSTHS,
OIIK-1 Cnocoben OTpesieNieHUs] U CBOMCTBA OOBEKTOB
MPUMCHSITh IIKOJILHOTO ~ Kypca  MaTeMaTHKH,
€CTeCTBEHHOHAyYHbIE U anreOpsl ¥ HA4Yall MaTeMaTHYECKOTO
OOLIEH)KEHEPHbIE aHayn3a, reomeTtpuu /-11 kiaccos.
3HaHMUS, YMeTh: pemars TUMOBBIE 3a7a4d |
METOJIbI MATEeMATHYECKOTO MpUMEPHl TI0 IIKOJIBHOMY KYpCY
aHajan3a u | OIIK-1.1. [IemoHCTpHpyeT | MaTeMaTUKH, anreOpbl © Hayal
MOJICTTUPOBAHUS, SHAHUS OCHOB | MaTeMaTHIECKOTO aHau3a,
TEOPETUUECKOTO U JJIeMEHTapHONH MaTeMaTuku | reomeTpuu 7/-11 kmaccos.
IKCIIEPUMEHTAIHLHOTO Brnagerb:  HaBBIKAMH  pEIICHUS
WCCIICIOBAHUS B OCHOBHBIX TUTIOB 3a/ay;
npodeccuOHaTHLHON OCHOBHBIMH  TIOHSATHSMH u
JESITEIIbHOCTH METOJIaMu HIKOJILHOTO Kypca
MaTeMaTHKH, aureOppl W  Haydajl
MaTeMaTH4eCKOTro aHanm3a,
reomerpun /-11 kmaccon
OIIK-2.2. OuenuBaet | 3HAThb: poiab  MAaTEMAaTHYECKOIO
TEOPETUICCKHE W | ammapara, METO/IOB
IKCIIEPUMEHTAIILHBIC MaTeMaTH4eCKOro aHanm3a u
WCCIIEIOBAHHS 00OBEKTOB | MOJICTTMPOBAHUSI B  HWCCIICJIOBAaHHH
npogeccuoHaIbHON 00BEKTOB npodeccuoHaIbHON
NEeSATSIIEHOCTH JCSATCIILHOCTH.
YMeTh: KOPpPEKTHO H TPaMOTHO
HCII0JIb30BATh MaTeMaTH4eCKUn
anmapar, MeTOJbl MaTeMaTH4eCKOTro
aHaJiu3a M MOJENUPOBaHUSA B
HCCIe0BAHUH 00BEKTOB
npoeccnoHaTbHOM e TEIbHOCTH.




Bnagetrs: MeTogoM MOJEIHpPOBAHUS
U HHTepIpeTanuen pa3IMYHbIX
Mojenel (ypaBHEHUH, CUCTEM, CXEM,
yepTexkeil, rpaduKoB U T.I1.)

OIIK-2.3. JlemoHcTpupyeT
YMCHHE MPUMCHSITh
MaTeMaTHYECKUH armapar u
METOJIbI MaTeMAaTHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS

3HaTh: apuMETHUYECKUH,
anreOpandecKrii 1 TeOMeTPUUYECKHIA
CHOCO0bI pelieHus 3a1au

IKOJIBHOTO  Kypca  MaTEeMaTUKH:
BEKTOPHBII u KOOPJMHATHBIN
METO/IBI.

YMeTh: pemiath NIKOJbHBIC 3a1a4M
pa3HBIMU CIIOCOOAMH.

Brnanets: apu(pMETHUECKHM,
anredpanyeckuM U reoMeTpHUUECKUM
criocobamu peuieHus 3a1a4

HIKOJILHOTO Kypca Mmatemartwku 10-
11 xmnaccos.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Bup .
Monyas (pasnen) | yuebmoi HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp Oobem, Banibs HNHuTrepakTus, KOHTPOJIA
DaGOTHI (yuedHoli padoThI) 4. 4. (HamMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 1. Jlek 1 ToxecTBeHHBIC TTPeOOpPa3OBaAHMS. 1 2 -
Tox1ecTBEeHHBIE Crenenb. OCHOBHBIE TOX/IECTBA.
npeoOpa3oBaHusl. DopMyJIbl COKPALLIEHHOTO YMHOXKEHUS
YpaBHEHUS U
HEPAaBEHCTBA
Monynb 1. Ip 1 KonTponbHas paboTta Ha IpOBEPKY 1 2 -
Tox1ecTBEHHBIE OCTaTOYHBIX 3HAHUI
npeoOpa3oBaHusl.
YpaBHeHus u
HEPaBEHCTBA
Monyns 1. Ip 2 ToxnaecTBeHHbIE TpeoOpa3oBaHUs. 1 2 -
ToxnecTBeHHbIE Crenenb. OCHOBHBIE TOXK/IECTBA.
MpeoOpa3oBaHuUs. DopMyJIbl COKPAIIEHHOTO YMHOKEHHUSI.
YpaBHEHUS
HEpaBeHCTBA
Monyis 1. Jlex 2 Anrebpanyeckuie ypaBHEHHUS. 1 2 -
To/1eCTBEHHBIE KBagpartusie ypaBHeHus1. @opMyIibl
npeoOpa3oBaHusl. Buera. IIpocreitine ypaBHEeHUS U
YpaBHeHHS U HEpPABEHCTBA C MOIYJIEM
HEpaBEHCTBA
Monyns 1. Ip 3 Anrebpanyeckue ypaBHEHHUSI. 1 2 -
ToxnecTBeHHbIE KBanparssle ypaBHeHUs. DOpMyIIbI
npeoOpa3oBaHMs. Buera

YpaBHeHU U
HEpaBEHCTBA




Bun

®opMbl TEKYLIEro

N HanmeHnoBaHue TeM 3aHATHHI Oobem, HNuTepakTusb, KOHTPOJIA
Mopnyasb (pa3aen) | y4eOHOM . Cemectp bannbl
DaGoTHI (yuedHoli padoThI) u. y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 1. Ip 4 [Ipocreiimme ypaBHEeHUS U 1 2 -
ToxxnecTBeHHbIC HEPABEHCTBA C MOJYJIEM
npeoOpa3oBaHusl.
YpaBHeHus u
HEpaBEeHCTBA
Moy 1. Jlek 3 [onsarue Gpynkuuu. JluneitHas u 1 2 -
ToxnecTBeHHbIE kBagpatuuHas yHkuus. [locrpoenue
npeoOpa3oBaHusl. rpadukoB QyHKIuii. O6macTh
VYpaBHeHUs U olpeieNieHus: 1 00JacTh 3HaUEHU I
HEPaBEHCTBA byHKIUN
Moy 1. Ip 5 [Toctpoenne rpadukoB GyHKIIHIA. 1 2 -
ToxnecTBeHHbIE Ob6nacTp omnpeeneHus U 001acTh
MpeoOpa3oBaHuUs. 3HauYEHUN QYHKIUU
YpaBHEHU U
HEpaBeHCTBA
Monyis 1. IIp 6 KontponsHas padora 1 1 2 20 - KonTponbHas padorta 1 o
ToX/1eCTBEeHHBIE reme "ToxaecTBEHHbIE
npeoOpa3oBaHusl. npeoOpa3oBaHusl.
YpaBHEHHUS U YpaBHeHMsI U HEpaBeHCTBA"
HEpaBEHCTBA
Monayns 2. Jlek 4 Onpenenenne cuHyca, KOCUHYCA, 1 2 -
TpUTOHOMETPUIECKHE TaHT€HCa U KOTaHIeHCa B
byHKIHN IPSMOYTOJIBHOM TPEYTOJIbHUKE
Monayns 2. IIp 7 Onpenenenne cuHyca, KOCUHYCA, 1 2 -
Tpuronomerpuueckue TaHTeHCa U KOTaHTeHCa B

byHKIMH

IPSIMOYT'OJIBHOM TPEYTOJIbHUKE




®opMbl TEKYLIEro

YpPaBHEHUS U

HCPAaBCHCTBA

Bun .
N HanmeHnoBaHue TeM 3aHATHHI Oobem, HNuTepakTusb, KOHTPOJIA
Mopnyasb (pa3aen) | y4eOHOM . Cemectp bannbl
DaGOTHI (yuedHoli padoThI) u. y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)

Monynb 2. Ip 8 Enunnynas oKpy»XHOCTh 1 2 -
TpUroHomeTpuIecKue]
byHKIIUU
Moy 2. Cam 1 OCHOBHBbIE MIOHATUE TPUTOHOMETPUU 1 12 -
Tpuronomerpuueckue
(b yHKITUU
Moy 2. Jlex 5 EnunHuyHas oKpyXHOCTb. 1 2 -
Tpuronomerpuueckue Tpuronomerpuueckne GyHKIUU
byHKINN NIPOM3BOJILHOTO YIJIA, UX CBOMCTBA U

3JIEMEHTapHbIE TPUTOHOMETPUUYECKHE

TOXKIECTBA
Moy 2. Ip 9 Tpuronomerpruyeckue GyHKIHH 1 2 -
Tpuronomerpuieckue IPOM3BOJILHOTO YIJIa, UX CBOICTBA U
byHKINN dIIEMEHTapHBIE TPUTOHOMETPHUYECKHE

TOKJECTBA
Moy 2. ITp 10 KonTtponsHas pabora 2 1 2 20 - KonTponbHas paboTa 2 1o
Tpuronomerpudeckue TeMe
byHKIIUU "TpuroHomeTpudeckue

byaKIIAN"

Monyns 3. Jlex 6 [TokazarenbHas QyHKUIMS, ee TpaduK U 1 2 -
IToxa3zaTenbHbIE cBoiicTBa. Onpenenenue Jorapupma u
YpaBHEHHUS U OCHOBHBIE (DOPMYITBI.
HEpaBEHCTBA Jlorapudmuueckas QyHKIus, ee

rpacduk u cBoiictBa. O0nacTh
Monyns 3. IIp 11 [TokazarenbHast QyHKUMS, ee TpaduK U 1 2 -
IloxasaTenbHbIC CBOMCTBA




Bun

®opMbl TEKYLIEro

YPaBHEHUS U
HEPAaBEHCTBA

M N HaumeHnoBaHue TeM 3aHATHIH Oo0bem, HNurepaxkrus, KOHTPOJIA
oayJb (pa3aen) | y4eOHOH . CemecTtp banbl
DaGoTHI (yuedHoli padoThI) u. y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 3. Ip 12 Omnpenenenue gorapudmMa U OCHOBHBIC 1 2 -
IlokazarenbHble dopmybl. Jlorapudgmuueckas
YpaBHEHUS U byHKk1M, ee TpaduK U CBOICTBA.
HEpPaBEHCTBA OO6nactb ornpeaeseHus
Moy 3. Jlex 7 [Toka3zaTenbHbIE U JOTapUPMHUECKUE 1 2 -
[TokazarenbHbIC ypaBHEHUS
YpaBHEHHS U
HEpaBeHCTBA
Monyns 3. IIp 13 [lokazaTenbHble ypaBHEHUS 1 2 -
Iloxa3aTenbHbIC
YpaBHEHUS U
HEpaBEHCTBA
Moy 3. ITp 14 Jlorapumuueckue ypaBHEHUs 1 2 -
IToxa3aTenbHbIE
YpaBHEHHS U
HEpaBEHCTBA
Moy 3. Jlex 8 [TokazarenabHble U JIOTapUPMUIECKHE 1 2 -
IToxa3aTenbHbIE HEpaBEHCTBA
YpaBHEHHS U
HEpaBEHCTBA
Monyns 3. IIp 15 [TokazarenbHble U TorapupMuIecKue 1 2 -
IToxa3zaTenbHbIE HEpaBEHCTBA




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nemMm,

Banasl

HNuTepakTusb,
4.

®opMbl TEKYLIEro
KOHTPOJIA
(HaMMeHOBaHUe

OLIEHOYHOI'0 CpeaCcTBA)

Monayib 3.
TTokxa3aTennbHBIC
YpaBHEHUS U
HEpPaBEHCTBA

Tp 16

KontponsHas pabdora 3

20

Kontponbnas padota 3 mo
reme "TlokazarenbHble
ypaBHEHHUS U HepaBeHCTBA"

Monyns 4.
TpuroHomeTpuveckue
YpaBHCHHUS U
HEpaBEHCTBA

Jlex 9

TpuronomeTpuyeckue ypaBHEHHUs

Monynn 4.
TpuroHomeTpuveckue
YpaBHECHHS U
HEpaBeHCTBA

ITp 17

Tpuronomerpruyeckue ypaBHEHHUs

Monyns 4.
TpuronomeTpuyeckue
YpaBHCHHUS U
HEpaBeHCTBA

ITp 18

TpuroHnomerpuyeckue ypaBHEHHUS C
npUMeHeHHeM (opMyI

Monyns 4.
TpuronomeTpuyeckue
YPaBHCHHS U
HEpaBeHCTBA

Cam 2

Tpuronomerpuueckre ypaBHEHUs U
HEPaBEHCTBA

12

Moyib 4.
TpuroHomeTpuueckue]
YpaBHEHUS U

HCPaBCHCTBA

JIek 10

Tpuronomerpuyeckue HepaBeHCTBA




®opMbl TEKYLIEro

3aaa4yu IMIaHUMETPUHN

1 CTCPCOMCTPUUA

CTEpEOMETPUH

Bup .
N HanmeHnoBaHue TeM 3aHATHHI Oobem, HNuTepakTusb, KOHTPOJIA
Mogayas (pa3gen) | y4yeOHOM . CemecTtp banbl
DaGoTHI (yuedHoli padoThI) u. y, (HaMMeHOBaHHe
OLIEHOYHOI'0 CpeaCcTBA)
Monyib 4. IIp 19 TpuroHomeTpuyeckre HEpaBEHCTBA 1 2 -
TpUroHomeTpuIecKue]
YpaBHEHUS U
HEpaBEHCTBA
Moy 4. ITp 20 KonTponbnas pabora 4 1 2 20 - KonTponbnast padota 4 no
Tpuronomerpuueckue reme' TpuroHoMeTpu4ecKue
YPaBHEHUS U YpaBHEHUS U HEpaBEHCTBA"
HEpaBEHCTBA
Moayns 5. OcHoBable| JIek 11 TpeyronbHUK (3JI€eMEHTapHbIE 1 2 -
3aJla4uM IJIAHUMETPUU CBOICTBa, (HOPMYIIBI TUIOIIA/N).
U CTEPEOMETPHUH YeTpIpexyroabHUK (BU/bl, OCHOBHBIE
cBoiicTBa). N- yronbHUKH.
Monyib 5. OcnoBable| IIp 21 TpeyroabHUK (371€MEHTapHbIE 1 2 -
3aJauy TUIAHUMETPHA CBOICTBa, (HOPMYIIBI TIIOIIA/N).
U CTEPEOMETPHUH
Monyib 5. OcHoBHble| [Ip 22 YeTpIpexyroabHUK (BU/IbI, OCHOBHBIE 1 2 -
3a7a4y IUIAHUMETPUU cBoiicTBa). N- yroinbHUKH.
U CTEPEOMETPHUH OKpYXHOCTb U KPYT
Monyib 5. OcHoBHBIE| JIek 12 OcHOBHBIE TIOHATHUS U HOPMYJIBI TS 1 2 -
3aJauu TUIAHUMETPUN BBIYUCIICHHSI TJIOMIAIH 1 00HEMOB
U CTePEOMETPHUU MHOTOI'PAaHHHUKOB U T€JI BpaIlleHUs
Monyis 5. OcHoasble| [Tp 23 KontpomnsHas pabora 5 1 2 20 - KoHTponbHas paboTa 5 1o
3aJjauy TIIAHUMETPUU teme "OCHOBHBIE 3a/1a4H
W CTePEOMETPHH TUTAHUMETPUH U
Moaynb 5. OcHoBHble| Cam 3 CroxHbI€ 3a1a41 TEOMETPUU U 1 11,75 -




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

Bin ®opMbl TEKYLIEro
. HanmeHnoBaHue TeM 3aHATHHI Oobem, HNHuTrepakTus, KOHTPOJIA
Mopnyasb (pa3aen) | y4eOHOM . Cemectp bannbl
DaGoTHI (yueoHoO¥ paGoThI) 4. 4. (HauMeHOBaHuUe
OLIEHOYHOI'0 CpeaCcTBA)

Monynb 5. OCHOBHBIE 1 10
3agaun aHumerpu | Iem ITocemaemoctb
U CTEPEOMETPUHU

bb BonycHple Oamib 10

Tect Hrorosoe TectupoBanue uepe3 OT 1 2 -

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

OIICHKOM )
Hroro: 108 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumivne "AnanTUBHBIN Kype MaTEeMAaTHKU'" UCIIOJIb3YIOTCS:

— TEXHOJIOTHS MOJYJIBHOTO U OJOYHO-MOAYJIBHOIO OO0y4deHHs (coiepKaHue Yy4eOHOro
MarepHaia >KECTKO CTPYKTYPHPOBAHO B IENSAX €r0 MAaKCHUMAaJIbHOTO YCBOCHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIIPAKHEHUH U KOHTPOJIA ),

— TEXHOJIOTHs pa3BUBAMOIIEro OOydeHHs (MPOBEICHHE JICKIM, NMPAKTUYCCKUX 3aHITHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

— TexHoJorus aup(GepeHIUpOBaHHOTO O0y4YeHus: (TpeayararoTcs 3aJaHus Pa3IUIHOTO
YPOBHSI CIIO)KHOCTH);

— HH(pOPMAITMOHHO-KOMMYHHUKAITUOHHBIE TEXHOJIOTUH (MIPUMEHEHHE YYEOHBIX 3JIEKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIuXcs).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpPETHYECKOr0 OOY4YeHHS CTYJEHTOB COCTABIISIIOT 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 BBIMIOJTHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
M3y4aeMoil AMCUMILIUHBI "ANanTUBHBIN Kypc MaTemaTuku'". JKenaTenbHO OCTaBIATh B pabOuyMX
KOHCIIEKTaX ITOJIsSI, HA KOTOPBIX JIeJaTh IMOMETKH, MOJYEPKUBAIOIINE OCOOYI0 BAKHOCTH TEX HIU
HMHBIX TEOPETUUYECKHUX MOJTO0KEHUM.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYAUTOPHOE BpeMs IO 33aJaHUI0 U TpU
METOMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4acTHsI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIIbHBIM CYOBEKTOM Y4eOHOM
JIeSITeIIbHOCTH.

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

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YUEHUIO Hanboyiee BaXKHBIX U CJIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Matepuan. [lpm pemeHun 3amad HYXHO OOOCHOBAaTh KaXKIBIM OTall PEIICHUs, HCXOAs U3
TEOPETHUUECKHUX TMOJOKEHUM U3y4yaeMoro Kypca. Eciii CTyeHT BUAMT HECKOJIbKO IyTEH pelleHus,
TO OH JIOJDKCH CpPaBHHUTh MX W BBIOpATh CaMblii palMOHANBHBIA. PemieHue 3amad u mpuMeEpoB
ClelyeT u3laratb MOAPOOHO, BBIYMCIEHHUS pacroyiiaraTh B CTPOTOM TOPSAKE, OTAEISAS
BCIIOMOTaTEJIbHBIC BEIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPSITH CITOCOOAMH,
BBITEKAIONIMMHU W3 CyIllecTBa JaHHOM 3adaud. PemieHue 3amad ompenenéHHOro THUMA HYKHO
MIPOJIOJDKATH /IO MPUOOpPETEHUSI TBEP/IBIX HABBIKOB B PEIICHUMU.

[To 3aBepuieHHIO W3yYeHHUs MOAYNS TpenofaBaTellb MPOBOJUT KOHTPOIBHYIO paboTy ¢
LEJIbIO TPOBEPKU U OLIEHKH 3HAHUN U YMEHUH CTYJIEHTOB. 3aJJaHUs] KOHTPOJIbHON pabOThl JOIKHBI
OBITH BBITIOHEHBI AKKYPATHO, MOCIIEI0BATEIbHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKIOM 3amaHud. [Ipu BBIMOTHEHWU KOHTPOJIBHBIX PAOOT HE OMYCKAETCS HWCIOIh30BAHNE
MOOUJIBHBIX YCTPONCTB M TaKETOB.

[Ipy TOATOTOBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJIEHT JOJDKEH ITOBTOPHO H3YYHTh
KOHCIIEKThl JIEKUUA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOMOJHHUTEIbHYIO JIUTEPATYPY,
MPOCMOTPETh PEIICHUST OCHOBHBIX 3aJad, PEMIEHHBIX CAMOCTOSITEIRHO M Ha MPAKTHYECKHX
3aHATHUSAX, @ TAKXKE COCTABUTH MUChbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIEC HA 3aU€T.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii
Cemectp KOMIIeTeHI[UH (I ee
YacTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

Kontponbnas padota 1 mo teme "Tox1ecTBEHHBIE
npeoOpazoBaHus. Y paBHEHHS U HEpaBeHCTBA"
KonTponbnas padota 2 o teme
"Tpuronomerpuieckue GyHKIuN"

1 Kontposnbnas padota 3 o teme "[lokazarenbHbie
OIIK-1 ypaBHEHMs U HepaBeHCTBa"

KonTponbhas padbota 4 o teme
"TpuroHoMeTpuyecKrue ypaBHEHUS 1 HEpaBEHCTBA''
KonTponbnas padota 5 no teme "OcHOBHBIE 33ja41
IJIAHUMETPHUU U CTepeoMeTpun”

Bomnpocs! k 3auéry NeNe 1-40

7.2. TunoBble 3aJaHUS] M1 HHbIE MAaTePUAJIbl, HEO0XOAMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. KoutpoabHass padora 1 mno Teme '"ToxkaecTBeHHble Tpeodpa3oBaHMsI.
YpaBHeHusi U HepaBeHCTBa''

Tunossie npuMepsl 3a1aHUl
28n+3

. Halinure kopHU ypaBHEHUS: Vx+2=2+Vx—6
. Pemute rpaguuecku ypasuenue: |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 "ToxkaecTBeHHbIE MpeoOpa3oBaHMs. YpaBHEHUS H
HEpaBEHCTBA"BBIMIOJHACTCA CTY/IEHTAMHM Ha MPAKTUYECKOM 3aHATHH 6, Ha BBIOJHEHHE PabOTHI
OTBOJUTCS 2 Yaca.

1. Cokparute 1poOb: pr T
2. Pa3noxuTte MEHOTOUNIEH HAa MHOXKHUTEmH: a°+ 8a%+ 17a + 10.
x3+y3 2 X
3. YrpocTuTe BhIpaKeHHUE: x+§ P (xf—-yH)+ ﬁ — xz_yyz
4. Haiinurte xopuu ypasaenus: (x> +x + 1)(x? +x+2) —12=0
5. Pemnre ypaBrenue: |x — 2| + |x — 4| = 3.
6. Pemnre HepaBeHcTBo: [2x — 5| < x.
3+V2+V3
7. N36aBbTECh OT MPPAITMOHAIIBHOCTH B 3HAMEHATEJE IPOOH: P
8
9

Kpurepum oueHku:

Konrtponsnas padora coctrout u3 10 3aganuii, kaxxaoe oreHuBaercs B 2 6asa.
2 Oasta BBICTABJISIETCS CTYACHTY, €CJIM IMPOCIEKHUBAETCS YETKOE YCBOEHHE CTYJECHTOM MaTepuana
MOJyJIsI; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HAa BCE MOCTABICHHBIE BONPOCH B 00BEMe 0T 95 % U BbIIIE
1,5 Oana BBICTaBIIAETCS CTYAEHTY, €CIIU IPOCISKHUBACTCS UETKOE YCBOGHHE CTYJIEHTOM MaTepuaia
MOJyJIsl; TIOJIHbIE, Pa3BEPHYThIE OTBETHI HAa BCE IOCTABIICHHBIE BOMpPOCHl B 00BbEMe oT 80 % u
BBILIE.




1 Gan BbICTABIISIETCS CTY/ACHTY, €CIIH 3a/laHie BBIMOJIHEHO B 00BbEMe oT 60 % 10 79 %
0,5 6am1 BbICTaBIICTCS CTYJEHTY, €CIIU 3aJaHue BBIOJIIHEHO B 00bEéMe oT 40 % 10 59 %
0 GayToB BBICTABISETCS CTY/ACHTY, €CIH 3a/IaHKe BHIMOTHEHO B 00BEMe menee 40 %.

7.2.2. KonTpoabHasi padora 2 no teme ""Tpuronomerpuyeckue pyHkuuun"

Tunosbie npuMepbI 3aJaHUI
1. B AABC£C =90 , CH- Bricota, BC = 4+/5 , BH=4. Haiiaure tgA.
12sin 11 °xcos11°
sin22°
3. Haitaure 3HaueHne BhIpaskenus -4v/3¢08(-7500).

4. Haitnure 24c0s2a , ecnu Sina =- 0,2.
3cosa—4sina

2. Haiinute 3HaueHue BbIpaXKEHUS

5. Haiinure ,eciu tga =3.

2sina—5cosa
6. OcHoBaHus paBHOOEIpeHHOW Tpameuuu paBHbl 51 U 65. BokoBbIE CTOPOHBI paBHHI 25.

Haitgure cuHyc OCTpOro yriia Tpanemnuu.
2
7. W3BectHo, dYro COSa = -3 8<a<9. BpluMCHNTE 3HAYEHHUS  OCTAIBHBIX

TPUTOHOMETPHUYECKUX (QYHKIUH yriia «,
8. Haiitu o6macth onpeiesieHust U 001acTh 3HAYCHUS TaHHOU (YHKIMH Y=2+SiNnX.

. . 5
9. Haiitu 3nauenue pynkuunu f(X)=2-Sin2X B Touke XZ%.
10. Haiiti nepuoa GpyHKIuu y=Sin3X-COSX+COS3X SINX.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KontponbHas pabora 2mo Teme "TpuroHomerpuueckue (QyHKIHH'BBIIOTHSIETCS
CTyJICHTaMH Ha MPaKTHYEeCKOM 3aHsATUM 10, Ha BBHITTOJIHEHHE pa0OTHl OTBOAUTCS 2 Yaca.

Kpurtepuu onenku:

KontponbHas padota coctout u3 10 3aganuii, kaxxaoe oleHuBaercs B 2 6asa.
2 Oayuta BBICTABJISIETCSl CTYACHTY, €CIIM MPOCIEKUBACTCS YETKOE YCBOSHHE CTYJSCHTOM MaTepuania
MOTyJIs1; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HAa BCE MOCTABIECHHbBIE BOPOCH B 00BEME 0T 95 % U BbIlIE
1,5 Gana BBICTaBIISIETCS CTYICHTY, €CITU TPOCIEKUBACTCS YETKOE YCBOSHHE CTYIEHTOM Marepuasa
MOJyJIsl; TOJIHbIE, Pa3BEPHYThIE OTBETHI HAa BCE IOCTaBJIEHHBbIE BOMpPOCHl B 00bEMe oT 80 % u
BBIIIIE.
1 Gast BbICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHle BBINOJIHEHO B 00bEMe oT 60 % 10 79 %
0,5 Gay BBICTaBISIETCS CTYICHTY, €CJIH 3a/IaHKUE BBHIMOJIHEHO B 00BEME oT 40 % 10 59 %
0 Gan1oB BBICTABIISIETCS CTYJICHTY, €CIIM 3aJJaHHE BBIIOJHEHO B 00béMe MeHee 40 %.

7.2.1. KonTpoabHasi padora 3 no teme "[lokasatenbHble ypaBHeHUsI U HepaBeHCcTBA"

Tunossle npuMepsl 3a1aHUM

. Beruucnure log,72, ecnulog,5 = c.
. 1 1 25
. Haiinute 3Hauenue BelpaskeHus log, ct log,36 + 3 log, o
x+3 1
. Pemmure ypaBuenue log, = log:i-.
3x-1 22

. Haiigure o6macts onpenenenus pyukuun f(x) = log,(|x — 1| — 4).
. Petmte ypaBHenue rpaduueckn lg(x + 3) = |77|
. Pemmure ypaBuenne log2x — logsx — 3 = 210923,

1 X
. Pemnte ypaBuenue 5+ 572 + 4 - (E) = 1.

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

0 9 N LB W



9. Ilokaxure rpaduvecku, 4ro ypaBHeHHE 2¥ = c0S2X uMeeT OECKOHEYHOE MHOKECTBO
KOpHEM.
10. Pemunre HepaBencTBo 3VX¥H1t1l — 28 4 32-vx+l <« 1

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
Kontponbras padota 3 o reme "[lokazareiapHble ypaBHEHHS U HEPaBEHCTBA' BBITTOITHACTCS
CTYZCHTaMH Ha MPAKTUYECKOM 3aHATUH 16, Ha BBIMONIHEHNE pabOThI OTBOJAUTCSA 2 Yaca.

Kputepuu onenkmu:

KontponbHas padota coctout u3 10 3amanuii, Kakaoe olieHUBaeTCs B 2 Oauia.
2 Oayia BBICTABIISICTCS CTYJEHTY, €CJIH MPOCISKUBACTCS YETKOE YCBOSHUE CTYACHTOM MaTepuaia
MOJYJIS; TIOJIHBIC, pa3BEPHYTHIC OTBETHI Ha BCE IMOCTABJICHHBIE BOMPOCH B 00BEME 0T 95 % u BbIIIIE
1,5 Gamta BeICTABISICTCS CTYACHTY, €CIIM MPOCICIKUBACTCSA YETKOS YCBOCHUE CTYACHTOM MaTepHaa
MOJyJIsl; TIOJIHBIE, pa3BEPHYTHIE OTBETHI Ha BCE MOCTaBJICHHBIE BOMPOCHl B 00bEMe oT 80 % u
BBIILIE.
1 Gayn BeICTaBISIETCS CTY/ACHTY, €CJIH 33/IaHUe BBIMOIHEHO B 00BEMe 0T 60 % 110 79 %
0,5 6au1 BBEICTABIIAICTCS CTYJICHTY, €CIIM 33JaHUe BBITOJIIHEHO B 00bEéMe oT 40 % 10 59 %
0 GanyoB BhICTaBJISIETCS CTYACHTY, €CIH 3a/1aHKe BhIMOIHEHO B 00bEMe menee 40 %.

7.2.1. KourpoabHasi padora 4 mno Teme ''TpuroHomerpuyueckue ypaBHeHHS U
HepaBeHcTBa'

Tunossle npuMepsl 3a1aHUl

1. Pemmute ypaBuenune sin3x = 0,5.

2. Pemute ypaBHEHHE COS (g + x) = \/2—5

3. Pemure ypaBHeHue tg G + Zx) =1.

4. Pemmre ypaBHenue sin2x —v/3cosx = 0 .

5. Pemute ypaBHeHue 6c¢0s?x — 7cosx +5 = 0.

. . V2
6. Pemure ypaBHeHHEe c0S2X - Sin3x + cos3x - sin2x = — -

o X o
7. Haiimure KOpHH YpaBHEHUS: th= —1 . B otBer 3anumwure HanOONBIIHIA

OTPHLIATEIIbHBIN KOPEHb.
8. Pemnre HepaBeHCTBO Sin3x > 0.

9. Pemnte HepaBeHCTBO tg2x < \/%
V3

. 1
10. Pemnre 1BOMHOE HEPABEHCTBO — 5 < cosx = —

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonrponbsHast pabora 4 mo teme 'TpuroHomerpuueckue ypaBHEHHMS U HeEpaBeHCTBA"
BBITIOJHAETCS] CTY/IEHTaMU Ha MpakTudeckoM 3aHaATuu 20, Ha BBIIOJHEHHE PabOThl OTBOJIUTCS 2
qaca.

Kpurepun onenkmn:
KontponbHas padota coctout u3 10 3amanmii, Kaxkoe olleHUBaeTcs B 2 Oasa.
Konrtponsnas padora coctrout u3 10 3aganuii, kaxxaoe oreHuBaercs B 2 6asa.
2 Oasta BBICTABISIETCS CTYACHTY, €CJIM IMPOCIEKHUBAETCS YETKOE YCBOEHHE CTYJCHTOM MaTepuania
MOJTyJIsl; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HAa BCE MOCTABICHHBIE BOPOCH B 00BEMe 0T 95 % U BbIIIE



1,5 Gamna BeICTABISETCS CTYACHTY, €CIIU MPOCISKUBACTCS YETKOE YCBOSHUE CTYJCHTOM MaTepuaia
MOYJISl; TIOJHBIC, Pa3BEPHYTHIE OTBETHI HA BCE IMOCTABJICHHBIC BOMPOCHl B 00bEMe oT 80 % u
BBIILIE.

1 Gasut BRICTABIIACTCS CTYACHTY, €CJIH 33J]JaHue BBITIOJHEHO B 00bEéMe oT 60 % 10 79 %

0,5 6aut BBEICTABIIICTCS CTYJICHTY, €CIIM 3aJaHue BBITOIHEHO B 00bEéMe oT 40 % 10 59 %

(0 6ayI0B BBICTABIICTCS CTYJCHTY, €CJIU 3aJlaHHe BBITTOJIHEHO B 00bEMe MeHee 40 %.

7.2.1. KountpoabHass pab6ora 5 mno Teme '"OcCHOBHBIE 3aJa4d IUVIAHUMETPUU M
crepeomerpun"

Tunossle npuMepsl 3a1aHUM

1. KareTbl npssMOyroibHOIro TpeyrojibHuKa paBHbl 15 u 20. Haiiaute BpICOTY, MPOBEAEHHYIO
K THIIOTEHY3e€.

2. buccektpuca yrnma A mapamnenorpamma ABCD mnepecekaer ctopony BC B Touke K.
Haiinure mepumerp napamienorpamma, eciim BK=5, CK=14.

3.Ipsamas, napamiensHas ctopone AC tpeyronsauka ABC, nmepecekaet croponsl AB u BC B
toukax M u N coorBerctBenno. Hatinure BN, ecitt MN=11, 4C=44, NC=18.

4.0tpeskn AB u CD sBustoTcss XopaaMu OKpY:KHOCTH. HaiimuTte paccTosiHHe OT IEHTpa
okpyxHoctu 10 xopasl CD, ecmu AB=30, CD=40, a paccTosiHHE OT IIEHTpa OKPYKHOCTH JI0 XOPIbI
AB pagno 20.

5.Haiimure OokoByro crtopony AB Tpamemmu ABCD, ecnmu yrmet ABC u BCD paBuBI
cooTBeTcTBeHHO 60° 1 135°, a CD=24.

6.1lmomane nmoBepxHocTu Kyba paBHa 18. HaliguTe ero auaronanis.

7.B cocyn, umeromumii Gpopmy MpaBHIBHON TPEyroibHON MPU3MbI, HAIUIU BOAY. YPOBEHD
Bonbl nocturaer 80 cm. Ha kakol BeicoTe OyleT HaXOIUTHCS YPOBEHBb BOJIBI, €CIIH €€ TEePEIUTh B
JPyToii Takoi *ke cocyl, y KOTOpOTro CTOPOHA OCHOBaHUSA B 4 pa3a OoJblile, YeM y NepBOro?

8. Pagmyc ocHOBaHWsI IIMIIMHApa paBeH 2, BbIcOTa paBHa 3. Haiimute turomans OOKOBOM
MOBEPXHOCTH IMIIMHPA.

9. Bo CKONBKO pa3 YMEHBIIUTCS 00bEM KOHYCA, €CIIM €r0 BBICOTAa YMEHBIIUTCS B 3 pasa, a
paznyc OCHOBAHHS OCTaHETCS MPEKHUM?

10. IInomane rpaHu  NOpSAMOYrojbHOrO  mapauienenunena pasHa 12.  Pe6po,
NEePIEeHIUKYIIPHOE ATOU TpaHu, paBHO 4. Haiinure 00pEM mapannenenumnesa.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHHSA

KonTtponbnast pabora 5 mo teme "OCHOBHBIE 3a/laudl IJIAaHUMETPUU U CTepeoMeTpuu’
BBITOJIHSACTCS] CTYJACHTaMU Ha MPAKTUYECKOM 3aHATUM 23, Ha BBINOJHEHHE PabOThl OTBOAMTCS 2
Jaca.

Kpurepum oueHku:

KontponsHas padora coctout u3 10 3aganuii, kaxxaoe oleHuBaeTcs B 2 6asa.
2 Oayuta BBICTABIISIETCSl CTYACHTY, €CIIM MPOCIEKUBACTCS YETKOE YCBOSHHE CTYISCHTOM MaTepuania
MOTyJIs1; TIOJIHBIE, pa3BEPHYTHIE OTBETHI HAa BCE MOCTABIECHHBIE BOPOCH B 00BEMe 0T 95 % U BbIIIE
1,5 Gana BBICTABIISIETCS CTYIEHTY, €CITH TPOCIEKABACTCS YETKOE YCBOSHHE CTYICHTOM Marepuaia
MOJyJIsl; TOJIHbIE, Pa3BEPHYThIE OTBETHI HAa BCE MOCTaBJIEHHBIE BOIpPOCHl B 00bEMe oT 80 % u
BBIIIIE.
1 Gasnt BbICTABIISIETCS CTYICHTY, €CIIH 3aJlaHie BBINOJIHEHO B 00bEMe oT 60 % 110 79 %
0,5 Gay BBICTaBISETCS CTYICHTY, €CJIH 3a/1aHKE BRIMOJTHEHO B 00BEME oT 40 % 10 59 %
0 GasIOB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHHE BBIIOJIHEHO B 00béMe Menee 40 %.



1.

2.

3.

7.2.5.AToroBoe TeCTUPOBAHUE

Tunossle npuMepsl 3a1aHUM
Moayasb 1. ToxaecTBeHHbIE IPe0Opa3oBaHusA. YPAaBHEHNSI M HEPABEHCTBA

a’+6a’+12a+8
a’+4a+4

, 4 1
YIpOCTUTh UPPALMOHAIBHOE BBIPAXKCHUE 9 36

Haiitu HanboubIee menoe OTpUliaTeIbHOE PEIICHIEe HEPaBEHCTBA

YHpOCTI/ITB palruOHAJIBbHOC BBIPAXKCHHUEC

x+5>0

3X+2y=5

4. PeminTh CUCTEMY YpaBHEHUMN 5 2,5

3-2x 1-y

5.PelmnTh ypaBHEHHE ‘X + 4‘ =0

1.

4
. Beruncnuts (g, ecmuCOS o = g, O<a<=—

. [IpeoOpa3oBaTh TPUTOHOMETPUYIECKOE BhIpAXKECHUE 3+

. IIpeobpazoBaTh TPUTOHOMETPUYECKOE BHIPAKEHNE

1Y~ (1)
. Pemnte HepaBeHCTBO c > =1 .

Moayab 2. TpuroHomerpuyeckue (pyHKIUH
T

2

) 5
. Beraucmuts COS2¢x, ecmuSIN @ = —

13
tg15° —tg60°
1+1g15°tg60°

. TIpeoGpa3oBaTh TPUrOHOMETPHUUECKOE BEIpakenHue SiN ‘o + COS(6O0 +a )COS(GOO - )

(sina +cosa )’
1+sin2a

Mopnyas 3. Iloka3aTenbHble ypaBHEHHS H HEPABEHCTBA

. Peunts ypasuenne 3 —5* + 3 -5t =57 3%,
. Pents ypauenne 5% —7* —5%.35+7*.35=0

X

5=
. Pemnte HepaBenctso 8 3 >4

2x+1

5

. Haiitu uncio nensix pemenuii Hepasercta 10g, , (3X —10) >1

Moayab 4. TpuroHomerpu4eckre ypaBHeHHs] U HEPABEHCTBA
2 o
Pewuth TpUroHoMeTprdeckoe ypasaenue COS” X + 3C0S X = O u naiitu kopeHs,

o 0. 0
PaCIONOKEHHbIH Ha TIPOMEKYTKE [0 ;90 ] OTBeT IPUBECTH B IPpaycax.

2.

Pemute Tpuronomerpudeckoe ypaHeHue SIN X COS X = — u HAlTH KOPEHb, PACIIOJIOKEHHBIN Ha

IIPOMEIKYTKE [00 ;45° ] OTBeT npuBecTH B rpaaycax.



3. Pemmuts TpUroHOMETpHYECKOe ypaBHeHue SiN 77X = 7 Y HATH KOPEHB, PACIIOJIO0KEHHBIN Ha

MIPOMEXKYTKE (0,5; 1). OTBeT npuBeCTH B Ipajgycax.

. : 2
4. PemuTh TPUrOHOMETpHUECKOE ypaBHeHHe SIN X COS2X + COSXSIN 2X = —— u HaliTH KOpEHb,

o 0. 0
PacroI0KEHHBIA HA POMEKYTKE [20 ;70 ] OTBeT npuBeCTU B rpagycax.

. T T
5. Pemuthb Tpuronomerpuueckoe ypasaenue SiN| X —— (COSa| 7X + — | = Owu naiitu xopens,

o 0. 0
PacIoI0KEHHBINA HA POMEKYTKE [55 ;65 ] OTBeT npuBeECTU B Ipagycax.

Mopayas 5. OcHOBHBIE 32124 IVIAHUMETPHH U CTEpPeOMeTPUH
1. Yrasl TpeyrosibHUKa NPONOPLHMOHANBHBI unciaam 3:7:8. Haiitu HanbGoabInii yroi TpeyroibHUKa

2. Cymma Tpéx yriioB, MOJTyYeHHBIX TIPU TIEpEcedeH H BYX MPAMbIX, paBHa 265°. Haiitu
HauOOJIBIINN U3 ITUX YIJIOB.

3. B paBHOOEApEHHOM TPEYTOJIbHUKE YIrojl, CMEXHBIN C YIJIOM U BEpUIMHE TPEYroJbHUKA, PABEH
70°. HaiiTi yros1 mpu OCHOBAHUM TPEYrOIBHUKA.

4. OnuH U3 BHYTPEHHUX OJHOCTOPOHHUX YIJIOB IIPU MapajulelbHBIX NPSAMBIX U CeKyled B 17 pas
MeHbIIe Apyroro. Haitn MeHbIINI U3 3THX YIJIOB.

5. I'unoTeny3a npsMOYroJbHOIO TPEYrojJbHUKA paBHA 26 CM, a €ro KaTeThl OTHOCATCS Kak 5:12.
Haiitu Gonbimii KaTeT TpEyroabHUKA.



7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 1

Ne .
i Bonpocsl K 3a4eTy ¢ OLEHKOM

1 |Beruucnenus ¢ apodsMu

2 |OkpyrieHue ¢ HeIoCTaTKOM U U30BITKOM

3 |3agaum Ha OPOLIEHTHI

4 |®opMynbl COKPAIIEHHOTO YMHOKEHHS

5 |MHOrOyroJIbHUKH: BEIYUCIECHHUE JUINH

6 |MHOroyroJbHUKHU: BBIYMCICHUE YIJIOB

7 |MHOroyronbHHMKU: BBIUMCIIEHHE TUIONIaIen

8 |Kpyr u ero snemMeHTsl

9 |/Iuneiinble ypaBHEHUs U HEPABEHCTBA

10 [KBagpatHbie ypaBHEHUS M HEPABEHCTBA

11 |KyOudeckue ypaBHEHHs U HEPABEHCTBA

12 [PanumoHanbHble ypaBHEHHs U HEPAaBEHCTBA

13 [HppanmonanbHbie ypaBHEHUS! M HEPABEHCTBA

14 [[Toxa3aTenbHble YpaBHEHUS U HEPABEHCTBA

15 [Jlorapudmuueckue ypaBHEHHs 1 HEpAaBEHCTBA

16 [Tpuronomerpuyeckne ypaBHEHUs U HEPABEHCTBA

17 [PemeHue npsiMOyrojibsHOrO TPEyrojabHUKA

18 [PemeHue paBHOOEIPEHHOTO TPEYTOJILHUKA

19 |3agaum Ha TPEYTOJBHHUKH OOIIETO BHJA

20 |3amauym Ha MapauIeIOrpaMMbl

21 |3apmaum Ha Tpamnenus

22 |llenTpanbHbIC U BIUCAHHBIC YTIIBI

23 |KacarenbHas, Xopjaa, CeKymas

24 |BrnucaHHbIE M ONMCAHHBIE OKPYKHOCTH

25 |MHOTOrpaHHUKHU M UX CBOICTBA

26 |Kpyrible Tena u uX CBOWCTBA

27 |llpeoOpazoBaHMs YHCIOBBIX PAIMOHATBHBIX BBIPAKEHHH

28 |lIpeoOpazoBanus anreOpandecKuX BIpAXKEHUH U ApoOeit

29 |IIpeoOpazoBaHMsI YHCIOBBIX HPPAIIMOHAIBHBIX BHIPAKEHUH
30 |Beruncienne 3HaY€HUH CTENICHHBIX BBIPAKECHHUH

31 [[eticTBHs cO CTENCHAMHU

32 |[IpeobpazoBaHMs YMCIOBBIX JIOTAaPU(PMUUECKUX BBIPAKEHUN
33 |[Ipeobpa3oBanust OYKBEHHBIX JIoTapU(MUIECKUX BBIPAKECHUH
34 |Bpruncienue 3HaUCHUIH TPUTOHOMETPUYECKIX BBIPAKEHHH
35 |[Ipeobpa3zoBaHMs YHCIOBBIX TPUTOHOMETPHUUECKUX BBIPAKESHUN
36 [[IpeoOpazoBanmsi OYKBEHHBIX TPUTOHOMETPHUYECKUX BBIPAKECHUN
37 [HepaBenctBa c Mmoynem

38 |CmemanHble HEpaBEHCTBA

39 [OcHoBHbIE 21eMeHTapHbBIC QYHKIMHN U UX Tpaduku

40 |Tloctpoenue rpadukoB GyHKIIMN C TOMOIIBIO IPe0Opa3oBaHUM




7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Cemectp

Kpurtepuu u HOpMbI OLleHKH

3auéT ¢ OIleHKOM
(o
HAKOITUTEILHOMY
peUTHHTY)

«OTJIHYHO»

Crynent Habpan 85 u 6osee 6aioB,
paccuuTaHHbIX 1O Gopmyie: (cymma
O0asoB 1Mo BceM  y4eOHBIM
MEPOIPUATHSIM, HPEAYCMOTPEHHBIM
B Kypce + pe3yabTarbl UTOrOBOIO
TECTUPOBAHUS), pa3eaéHHas Ha 2.

«XOpOoIo»

Cryaent Habpan ot 70 no 84 6aios,
paccuuTaHHBIX 1O Gopmyie: (cymma
0asioB 1o BCEM y4eOHBIM
MEPOTPUATHSIM, TPEITYCMOTPEHHBIM
B Kypce + pe3yipTarbl UTOIOBOIO
TECTHPOBAHUS), pa3lieI€éHHas Ha 2.

«YAOBJICTBOPUTCIIBHO»

Cryaent Habpan ot 55 no 69 6aios,
paccuuTaHHBIX 10 Gopmyie: (cymma
0asioB 1o BCEM y4eOHBIM
MEPOTPUATHSIM, TPEITYCMOTPEHHBIM
B Kypce + pe3yipTarbl UTOIOBOIO
TECTUPOBaHUS), pa3/ienéHHas Ha 2.

«CHEYAOBJCTBOPUTCIIBHO»

Crynent HaOpan meHee 55 Oaios,
paccunTaHHbIX M0 (opmyie: (cymma
0aioB 1o BCEM y4eOHBIM
MEpPONPUATHIM, TPETyCMOTPEHHBIM
B Kypce + pe3yibTarbl UTOrOBOIO
TECTUPOBaHUS), pa3/ienéHHas Ha 2.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHUK, ydeOHOE
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

Anronos, B. 1.

DIleMeHTapHas MaTeMaTHKa IS
NEepBOKYpPCHHKA : yueb. mocodue / B. U.
Antonos, ®. . Konenesuu. - CaHKT-
[TerepOypr : Jlansp, 2021. - 101 c. : ui. -
(Yuebnuku nms By3oB. CrienuanbHas
muteparypa). - ISBN 978-5-8114-1413-0. -
TeKcT : AICKTPOHHBIN.

URL.: https://e.lanbook.com/book/168501

YuebHoe mocodue

2021

9BbC «Jlaup»

I'apbapyk B. B., Ponun B.
., ConosbeBa 1. M.,
[IBap M. A.

Pemenue 3a1a4 no MaTeMaTuKe :
aIalITUBHBIN KYpC JUIS CTY/. TEXH. BY30B:
yueb. nocobue / B. B. I'apbapyxk, B. 1.
Ponun, . M. ConoBbeBa, M. A. [lIBapi. -
N3n. 2-e, crep. - Cankr-IlerepOypr : Jlans,
2018. - 688 c. : ui. - (Y4eOHUKH TSI BY30B.
CriennaneHast aureparypa). - ISBN 978-5-
8114-2618-8. - Tekcr : DNEKTPOHHBIH.
URL.: https://e.lanbook.com/book/99281

YuyebHoe mmocodue

2018

9BbC «Jlaup»

CosepTkos, I1. W.

CrpaBOYHUK MO JIEMEHTAPHON MaTEMaTHKeE
: yue6. mocobue / I1. . CoepTroB. - U3x.

2-e., crep. - Cankr-IletepOypr : Jlans, 2019.

- 404 c. : un. - (YueOHUKH TSI BY3OB.
CrnenuanpHas uteparypa). [ISBN 978-5-
8114-4132-7. - TekcT : 2IEKTPOHHBIH.
URL.: https://e.lanbook.com/book/115529

YuebHoe mmocobue

2019

9BC «Jlaup»



https://e.lanbook.com/book/168501
https://e.lanbook.com/book/99281
https://e.lanbook.com/book/115529

8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsiaBue (3aroJjioBoK)

Tun (yueOHuk, yueoHoe
nocooue, y4eoHO-
MeToaH4YecKoe nocooue,
NMPaKTHKYM, IP.)

T'ox m3panus

KoaudecTBo B
HAY4YHOH
ounomoTeKe /
HaumenoBanue
9BC

Uynkos, I1. B.

[IpakTuueckue 3aHATUS 110 HIEMEHTAPHON
MaTeMatuke : yaeoHoe rmocodue / I1. B.
UynkoB. — Mockaa : [Ipomereit, 2012. —
102 c. — ISBN 978-5-4263-0121-4. —
Tekcr : aaexTponHHsi / Ludpopoi
oOpazoBartenbHblil pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/18603.html

VYyebHoe rmocobdue

2012

9BC
“IPRbooks”

Kpacnomniekosa, B. I1.

DneMeHTapHas MaTeMaTtnka. ApupmMerrka.
Anrebpa. Tpuronomerpus : yaeOHOe
nocobue. HampaBieHnue moAroToBKy —
050100 «ITenaroruueckoe oOpa3oBaHHE.
[Tpodunu — «Marematuka. apopmaTukay,
«Texunonorus» / B. I1. Kpacuomekona, 1.
B. MycuxuHna, U. C. Lait. — [lepmb :
ITepmcknii rocyaapCTBEHHBIN I'YMaHUTAPHO-
nejarornyeckuii yausepcurer, 2014, —
132 c. — ISBN 978-5-86218-689-8. —
Tekcr : anextponnsiii // Ludposoi
oOpasoBatenbHbIl pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/32115.htm

VYyebHoe rmocobdue

2014

9BC
“IPRbooks”

Kpacnomekona, B. I1.

DOnemMeHTapHas MaTeMaTuka. ApupmMeTuka.
Anre6pa. TpuroHomeTpus : 3aJaUHUK.
Hanpasnenue moarorosku - 050100
«[Temaroruueckoe oopazoBanuey. [Ipodunu
- «Maremartuka. adopmaTukay,

3amauyHuK

2014

9BC
“IPRbooks”




«Texnonorus» / B. I1. KpacHomekona, .

B. Mycuxuna, U. C. [aii. — Ilepwmb :
ITepmckuii rocygapCTBEHHBIN T'YMaHUTAPHO-
negarorndeckuii yausepcurert, 2014, — 52
c. — ISBN 978-5-86218-688-1. — Tekcr :
anekTponHHbi // Ludposoii
obpazoBarenbhblid pecypc IPR SMART :
[caiiT]. — URL:
https://www.iprbookshop.ru/32114.htmISB
N 978-5-7996-1779-0. — Tekcr :
AIEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAS
cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 09.06.2022). — Pexum
JOCTyMA: JIJIsl aBTOPU3UP. MOJIb30BaTeNeH

Hcaes, 1. M.

DieMeHTapHas MaTeMaTHKa
(TOTIOTHUTENBHBIE TJIaBHI INIAHUMETPUN) :
yaeOHoe nocobue / Y. M. Hcaes, A. B.
Kucnuuun. — bapnayn : Anraiickuii
rOCYIapCTBEHHBIN ME€1arOru4eCcKuil
yauBepcuteT, 2015. — 118 c. — ISBN 978-
5-88210-786-3. — TeKcCT : 2IEKTPOHHBIH //
[Tudposoii o6pazoBaTensHbIi pecypc IPR
SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102884.html

VYyebHoe rmocobdue

2015

9BC
“IPRbooks”



http://www.iprbookshop.ru/65920.html

8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
CUCTEM
- Elibrary [DnektpoHHBIN pecypc] : HaydHas 3JeKTpoHHas Oubmmorexa. — Mocksa: HOB,
2000- . — Pesxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — f3.pyc., aHrm.
Matemaruueckoe oOpazoBanue. OOMIEeAOCTYITHAS AIEKTPOHHAs OMOIMOTEKA:
1. https://www.mathedu.ru/text/potoskuev_vektorno-
koordinatnyy metod resheniya zadach_stereometrii_2019/p0/
2. https://www.mathedu.ru/text/dorofeev_potapov_rozov_matematika dlya postupayushhi
h v vuzy 2007/p0/
3. https://www.mathedu.ru/text/zadachi_po_matematike uravneniya i_neravenstva_ 1987/
p128/
4. https://www.mathedu.ru/text/ivanov_zadachi_po_algebre i nachalam_analiza 2005/p0/
5. https://www.mathedu.ru/text/chulkov_prakticheskie zanyatiya po_elementarnoy mate
matike 2012/p0/

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne HaumenoBanue 11O PexBu3uThI 1010BOpa (1aTa, HOMEP,
n/n CPOK JAeHCTBHA)
1 Windows qoroop Ne 757 ot 04.07.2018, cpok aeicTBUS —
06eccpovHo;

koHTpakT Ne 1653 ot 14.12.2018, cpoxk
JIelCTBUS — OECCPOUHO

2 Office Standart noroBop Ne 690 ot 19.05.2015, cpok neiicTBus —
06eccpovHO

3 | Mirapolis Human Capital Management2 | Jlunensuonusiii  gorosop Ne 234/10/21-K ot
19.10.2021, cpoxk nerictBus - 1o 01.03.2023

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/ | NPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM

padoThl o0y4yaoumxcs (HoMep ayAuTOPUH)

IlepeyeHb 0OCHOBHOIO 000PY10BAHMS

«Aynuropuss mMeHH EBrenus BukropoBuua | CTOnbl  y4EHHUYECKHE  JIBYXMECTHBIE,
ITorockyeBa».YueOHass ~ ayauTopus  JAJS | CTYJbs, CTOJN IPENoAaBaTENbCKUM, JOCKa
IIPOBEACHUS 3aHITHH JIECKIIMOHHOTO THUIIA. ayauTopHas (MeoBast)

VYuebHas  ayauTopus AN IPOBEACHUS
3aHATUN CEMUHAPCKOI0 THUIIA.

VYuebHas  ayautopuss  JUIE  KypCOBOTO
1 | npoexktupoBaHusi (BBIMOJIHEHHUS] KYPCOBBIX
pabot).YueOHast ayIuTopHst A MPOBEACHUS

IPYNIOBBIX u WHIVBUAYaJIbHBIX
KOHCYJIbTALIUH.

VYuebHasg  ayauTopuss AN IPOBEAEHUS
3aHATUN TEKYILETO KOHTPOJIA u

npomeskyrounoit arrectarmn’(YJIK -411)



https://www.mathedu.ru/text/potoskuev_vektorno-koordinatnyy_metod_resheniya_zadach_stereometrii_2019/p0/
https://www.mathedu.ru/text/potoskuev_vektorno-koordinatnyy_metod_resheniya_zadach_stereometrii_2019/p0/
https://www.mathedu.ru/text/dorofeev_potapov_rozov_matematika_dlya_postupayushhih_v_vuzy_2007/p0/
https://www.mathedu.ru/text/dorofeev_potapov_rozov_matematika_dlya_postupayushhih_v_vuzy_2007/p0/
https://www.mathedu.ru/text/zadachi_po_matematike_uravneniya_i_neravenstva_1987/p128/
https://www.mathedu.ru/text/zadachi_po_matematike_uravneniya_i_neravenstva_1987/p128/
https://www.mathedu.ru/text/ivanov_zadachi_po_algebre_i_nachalam_analiza_2005/p0/
https://www.mathedu.ru/text/chulkov_prakticheskie_zanyatiya_po_elementarnoy_matematike_2012/p0/
https://www.mathedu.ru/text/chulkov_prakticheskie_zanyatiya_po_elementarnoy_matematike_2012/p0/

VYyeOnass ayautopuss g npoBeneHus | CTobl YUEHUYECKHE JIBYXMECTHbBIE
3aHATHNA  JICKIIMOHHOTO  TWma. YueOHas | (MOHOONOK), JocKa ayAaWTopHas 3-X
aymUTOpUs Ul TPOBEINCHUS  3aHITHUM | CEKIIMOHHAs (MenoBas), CTOJ
CEeMHUHAPCKOTo THMa. Y4yeOHas ayAUTOPHS sl | MPENoJaBaTeIbCKHid, CTYNbi, MPOEKTOP
KYpPCOBOTO TPOEKTHUPOBAaHUS (BbINOJHEHUS | Acer

KYpPCOBBIX Pa0o0T). YueOHas ayauTOpHs JUIs

MIPOBEJICHUS] TPYIIOBBIX U WHIUBUAYAIbHBIX

KOHCYJbTallMii. Y4eOHas ayauTopus JyIs

MIPOBEJICHUS 3aHSITUN TEKYIIEro KOHTPOJI U

npomexyrouHoi arrecraimu (YJIK -418)

Aynutopus BeO-KOH(EpEHIIHIA. Cron MPEIOaBaTEeIbCKUIA, CTyN

VYyebnas  ayautopust Ui TPOBEICHUS
3aHATUHA  JIGKIMOHHOTO  TuMa. YueOHas
ayIUTOpUsl Uil ~ TPOBEIACHUS  3aHATUU

CEMHHApPCKOro TUMNa. Y4yeOHas ayIuTopus JUis
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCYJIbTAIlMi ~ YueOHast ayauTopus s
MIPOBEJICHUS 3aHITHHA TEKYIIETO KOHTPOJIS |
npomexyrounoit arrecranuu (YJIK -301a).

MpenoiaBaTesIbCKuid, Jocka (MapkepHas),
CUCTEMHBIH OJIOK, KpaH

[Tomemnienue uisi caMOCTOSATENbHOM PpabOTHhI
crynenros (I'-401)

Ctomb1, CTYNbS, KOMIBIOTEPHI C BBIXOJIOM
B MHTEpHET.
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