MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUH rOCYIapCTBEHHBI YHUBEPCUTET)

b1.B. 05

(UHOeKc OuCYuniuHbot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

HpaKTHKyM IO PCIICHUIO 3a1aY1 HTOrOBOM aTTeCcTAlIUH
mo a.ﬂreﬁpe H HAYaJJaM aHaJin3a

(HaumeHosanue OUCYUnIuHbsl)

1o HanpasieHuto noArotoBku 44.04.01 «llegarormueckoe oOpa3oBaHUE

HaIpaBJIeHHOCTH (Mpoduib) MaremaTudeckoe oOpa3oBaHue

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2021
O6mras Tpynoemkocts: 10 3E

PacnpenesieHue 4acoB JUCIHHUIIMHBI 10 ceMeCTPam

Ceccust 3 4
@®opmMa KOHTPOJISI | IK3aMeH | JK3aMeH Hroro

Bun 3ansiTuit
Jlekuun
JlaGopaTopHble
[TpakTnueckue 8 8 16
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
[IpomexxyTouHast arTecTanus 0,35 0,35 0,7
KonraktHas pabora 8,35 8,35 16,7
CamocrosTenbHas paboTta 199 127 326
KoHnTpons 8,65 8,65 17,3
Hroro 216 144 360




Pabouyto mporpamMmy cocTaBuiI:

JlonieHt, moneHt, K.1.H. Jlemuenkoa H.A.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

(OozndicHOCMb, y4eHoe 36anue, cmenenb, Pamunus 1.0.)

PenenzupoBanue padboueii mporpaMMbl TUCHUTUIMHBIL:

OtcyTcTBYET

Penienzent

(OondicHoCcmb, yueHoe 36anue, cmenets, Pamuaus 1.0.)

Pabouas mporpamma qucuMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u y4yeGHoro rana
HanpasieHust noarotoBku 44.04.01 «llemarornyeckoe oOpazoBaHHE»

Cpok neiicTBUs padoueii mporpaMMsbl AMCHUILUIMHBI 10 «30» nexadops 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl «Bsiciias MaTeMaTHKa 1 MaTEMaTHIECKOE 0Opa30BAHUE)

(mporokon 3acemanust Ne 2 or« 09 » 09.2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp oOCBOEHHSI IUCHMIUIMHBI — (OPMHUpPOBAHHE Yy CTYIEHTOB TI'OTOBHOCTHU K
NEIaroruyeckodl M METOJMYECKOW  JIEATENIbHOCTH B MPEIMETHOH obnactu «MaremaTtukay
(Pazgen «AnrebOpa 1 Havyalla MAaTEMAaTUYECKOTO aHATTU3ay).

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO
JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

AsrebOpa. MareMaTHdecKUi aHajin3. DJIEMEHTapHas MaTeMaThka. Teopus M MeToaMKa oOydYeHUs
Maremaruke (YpoBeHb OakajgaBpuara)

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIMMO KaK
npeaecTByromee: [IpOeKTUPOBAHKUE COJEPIKAHUS IJICKTHBHBIX KYPCOB [0 MaTeMaTHKE JUIs
npeanpodUILHOro U NpodMILHOT0 00YUEHHUS.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble AOCTUKEHU S IInanupyemble pe3yJibTaThbl
KOMIIeTeHI[UH KOMIIeTeHIHii o0yueHust
(xom 1 HauMeHoBaHUe) | (KOJ U HAMMEHOBAHHE)
VK-1. Cmocoben | UYK-1.1. BrisiBnsier | 3HaTh: OCHOBHBIE MPOOJIEMHBIC CUTYAIHH
OCYIIECTBIISATh NpOOJIEMHYIO CHUTYAIUIO | DU W3YYCHHH  TIOHATHS  (PYHKIIHH,
KPUTHYECKH  aHaJIW3 | B MpOLIECCe  aHaiu3a | PelICHUH YpaBHEHUN, HEpPAaBEHCTB W
IpOOJIEMHBIX CUTyallMi | MpoOJIeMbl, OIpeAesseT | CUCTEM C MapaMeTpaMu, C MOJYJIEM.
HAa OCHOBE CHCTEMHOIO | 3Tallbl €€ pa3pelieHus: ¢ | YMeThb: BBISIBIISITD POOJIEMHYIO
I0JX0/1a, BbIPA0ATHIBATh | yY€TOM  BapUaTUBHBIX | CUTYAIMIO B IIPOIECCE aHAIN3a IPOOICMbI
CTpaTeruro AeUCTBUM KOHTEKCTOB OpyH  U3YYEeHUH TOHATHUS  (QyHKUUH,
pEelIeHUH ypaBHEHMM, HEPAaBEHCTB W
CUCTEM
Brnanets: 3HaHUSIMH OCHOBHBIX  JTarloB
paspemnieHuss MPOOIEMHONW CHUTyalld C
Y4€TOM BapUATHUBHBIX KOHTEKCTOB TIPHU
W3YYCHUU TOHATUS (DYHKUIWHU, pElIeHUU
ypaBHEHUM, HEPABEHCTB U CUCTEM
NVYK-1.2. HaxomuT, | 3HaTh: OCHOBHBIE IIOHATHS M METOIBI
KPUTHYCCKH Kypca «lIpakTukym TO pemIeHHIo 3ajad
aHATU3UPYET U | UTOTOBOM aTTecTaluu Mo anredbpe u
BbIOMpaeT nHpopmanuio, | Hayaiam aHalM3a» M1 BbIpaOOTKH
HEOOXOTUMYIO JUISL | CTpaTeruu JACHCTBUN 1O  pa3pelIeHUro
BBIPAa0OTKM  CTpaTeruu | npoOJIeMHON CUTYaIM1
neicTBuit 0 | YMeTb: MPHUMEHSTh WH(OOPMALUIO IS
pa3pereHuto peIIeHnsT MaTeMaTHYeCKHX 3a7ad Kypca
npoOnemHoll cutyauun | «[IpakTHKyM [0  pPENIEHUIO  3a7a4
UTOTOBOW aTTecTauu 1o aiareépe u
Havagam aHaM3a» AN BBIPAOOTKH
CTpaTerMyu JEUCTBUH 110 pa3peuIeHUIO
poOJIEMHOM cUTyaluu
Brnagets: OCHOBHBIMH TIOHSATHUSMH W
Metomamu  kKypca  «[Ipaktukym 1o
pEIIEHUIO 33]]a4 UTOTOBOW aTTeCTalluu 110




dopmMupyembie U
KOHTPOJINpYeMble
KOMIEeTeHIHH

(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl

AOCTHKEHH S

KOMIIeTeHIN i
(K0J1 1 HAMEHOBAHUE)

IInanupyemsble pe3ybTaThl

o0y4eHust
anredOpe W Hayajam aHaJIM3a» Ui
BBIDAOOTKM ~ CTpaTeruu JEHUCTBHHA 1O

pa3penieHuIo mpoOIeMHON CUTyaluu

NYK-1.3.
PaccmatpuBaet
paziuyHble  BapUAHTHI
pelieHuss  MpoOJIEMHOM
CUTyallMd Ha OCHOBE
CHUCTEMHOI0  TOJXOJa,
OLICHUBAET ux

MPEUMYIIECTBA U PUCKU

3HaTh: pa3IMYHbIC BAPUAHTHI pa3pelICHUs
npoOJEMHON CUTyallud, CBSI3aHHOW C
OCHOBHBIMH METOJIaMHU Kypca

YMeTh: pemiath NMpoOJEMHYIO CUTYalLUIO

Ha  OCHOBE  CHUCTEMHOr0  IIOAXOAA,
OLIEHUMBaThb €€  IpeuMyllecTBa IpHU
u3yueHun  kypca  «lIpaktukym 1o

PEIICHUIO 3aJa4 HTOTOBOM aTrTeCTaluu 110
aﬂre6pe M HadaJlaM aHaJInu3a».

Bnagers:  cuCTEMHBIMH  MOAXOJaMH,
OLICHMBAaHMEM  UX NPEUMYILECTB IpHU
paspeimieHuu MpoOJEeMHBIX CUTyalUd B
Ipolecce U3y4eHus Kypcea.

NYK-1.4.
JIOTUYHO,
apryMeHTUPOBAHO
dopmynupyer
COOCTBEHHBIEC CYXKJICHUS
n oueHku. Ilpemmaraer
CTpAaTeruio AeUCTBUN

I'pamortHo,

3HaTh: TPUEMBbl apryMeHTaluu pu
U3JI0O)KEHUU  COOCTBEHHBIX  CYXKJEHUH,
UCIIOJIb3YEMBIX IIPU M3YYEHHM OCHOBHBIX
MOHATUN M MeTOJ0B Kypca «lIpakTukym
II0 PELIEHUIO 3a7a4 UTOrOBOM aTTeCTalluu
10 aireOpe U HayaJlaM aHaJIu3ay.

YMerTs: IPaMOTHO, JIOTUYHO,
apryMEHTUPOBAHO INpeUIaratb CTPaTEruio
JICMCTBHM 110 PEILICHUIO 33J1a4 Kypca.

Bnaners: OCHOBHBIMH MOHATHSMU U
merogamMu  Kypca  «IIpakTkym 1O
pELIEHHIO 33J]a4 UTOTOBOW aTTECTALUH T10
anredOpe M Havajgam aHanmu3a» Ui
BbIpaOOTKH COOCTBEHHOM CTpaTeruu
NVYK-1.5 . Onpenensier | 3HaTh:  NPaKTHYECKUE  IOCIEICTBUS
U OLIGHUBACT | peaju3aluyu JAEHCTBUH IO pa3pelIeHnIo
MPaKTUYECKHE NpOoOJIEMHON CHUTyallud TP  peIIeHUH
MOCIIEACTBHS MaTeMaTHYeCKUX 3a]a4
peanusanyMM  JCHUCTBUM | YMETh:  ompenensitb ©W  OLCHUBAThH
o PaspelIeHUI0 | MPAKTUYECKUE IOCIEACTBUS pealu3aluu

po0JIeMHOM cuTyanuu

JIEUCTBHI TI0 pa3penieHuto MpoOIeMHOM
CUTYallUU TPU PEIICHHH MaTeMaTHYECKHX
3ajJ1a4d TaHHOTO Kypca

Brnaners: 3HaHMSAMHM 1O  pa3pelICHHIO
po0JIEMHOM cUTyaluu

[IK-1. Crocoben
pEAN30BBIBATH
nporpaMMbl  OOyUYCHHSI

MaTeMaTtuke (0a30BOro u
yIIIyOJICHHOTO YPOBHEH )
Ha CTYICHH CPEIHEro
o0miero oOpa3oBaHHs H

[IK-1.1. 3HaeT oCHOBHBIE
MOJIeTH MTOCTPOCHHUS
nporecca o0yuyeHHs
MaTeMaTHKe JUTST
CTyIIEHU CpeIHero
obmero oOpa3oBaHUs U
JOTIOTHUTEITLHOTO

3HaTh: OCHOBHBIE MOJIEIH TOCTPOCHUS
mporecca OOy4YeHHsS MaTeMaThKe IS
CTYIIEHU CpeAHero oO0IIero oopazoBaHus
u JTOIIOJIHUTEIEHOTO oOmiero
o0pa3oBaHUs, OTHOCSIIMECS JaHHOMY K

Kypcy

YMeTs: CTPOUTL OCHOBHBLIC MOICIIN




dopmMupyembie U HNuaukaTopsl
KOHTPOJINpYeMble MOCTHKEHH S Ilnanupyemble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
nporpamMmm o01miero o6pa3oBaHus MOCTPOCHUS Tpolecca OOy4deHHs] MpH
JIOTIOJTHUTEIBLHOTO W3YYCHUH  YPaBHCHHH,  HEPaBEHCTB,
MaTeMaTHYECKOT0 TOXKJIECTBEHHBIX npeoOpazoBaHuit
o0Opa3oBaHUs BbIpOKEHUH, QyHKIHIA
Brnazners: 3HAHUSIMH OCHOBHBIX MoOelnei
mporecca OO0ydeHHs MaTeMaTuke  IpHu
M3YYEHUH OCHOBHBIX COJIepP)KaTeIbHBIX
JUHHUH MIKOJIBHOTO Kypca MaTEMAaTHKU
IIK-1.2. VYwMmeet: | 3HaTh: coaep)KaHUE, METOJIbl U MPUEMBI
oTOUparhb JUIA  pealHu3allid [porpaMM  OOy4YeHHS
COOTBETCTBYIOIIICE MareMaruke (0a30BOro W yriyOoJIEHHOTO
COJIep)KaHWEe, METOJbl W | YPOBHEH) Ha CTYNEHU CPEIHErO OOIIEero
MPUEMBI JJIs pean3alnuu | o0pa3oBaHus u porpaMm
porpaMmm Oo0ydYeHUs | TOTIOTHUTEIHLHOTO MaTEeMaTHYECKOTO
MareMaTtuke (0a30Boro u | oOpa3oBaHUs
yIIIyOJIEHHOTO YpOBHEH) | YMeTh:  OTOMpaTh  COOTBETCTBYIOIICE
Ha CTYNEHU CPEIHEro | CoAepKaHHe, METOAbl M TMPUEMBbI s
obmero o0Opa3oBaHUS H | pealn3aliu porpaMm o0y4JeHus
nporpamMm MaTeMaTHKe, a TaKXkKe JUIsl TUAaTHOCTHKHU U
JIOTIOJTHUTEIILHOTO OIICHKH pe3yIbTaTOB OCBOCHHS
MaTEeMaTHYECKOTO 00yJaroIIMMHUCs OCHOBHBIX u
o0pa3oBaHHUs, a TAaKXeE | JOMOJHUTEIbHBIX 00pazoBaTeNbHBIX
Ui JUArHOCTUKM U | IporpaMM II0 MaTeMaTHKe B paMKax
OLICHKH pe3yabTATOB | TAHHOTO Kypca
OCBOEHUS Bnagers: MeTomamMu  IMarHOCTUKUA U
00y4aromuMucs OLICHKH pe3ynbTaToOB OCBOCHUS
OCHOBHBIX U | 00yJaromuMucs OCHOBHBIX u
AOHNOJIHUTCIBHBIX JOMOJIHUTCIBHBIX 00pa30BaTeNbHbIX
00pa3oBaTeNIbHBIX mporpaMM IO MaTeMaTHKEe B paMKax
porpaMm 0 | JaHHOTO Kypca
MaTeMaTHKe
I1K-1.3. Bnaneer: | 3HaTh: HEOOXOOMMBIE JEHCTBUSMHU IO
aJIeKBaTHBIMU peanuzanuu porpaMm o0Oy4deHus
KOHKPETHOM  CHUTyalluu | MaTemMaTuke (0a30BOro W yriayOJIeHHOTO
JEUCTBUAMU MO | ypOBHEW) Ha CTYNEHU CPETHEro OOIIero
peaM3aiii  MPOTpaMM | 00pa3oBaHUs, NPHUMEHSEMbIE B paMKax
oOydeHHss MaTeMaTHKe | JaHHOTO Kypca
(6azoBoro u | YMmeTsh: MPUMEHSTH aJleKBaTHBIE
yIi1yOJIEHHOTO YpOBHEH) | KOHKPETHOW CHTYalldiH JICHCTBUSAMHU TI0
Ha CTYNEHU CPEAHErO | peaju3aiuu IPOrpaMMm o0y4JeHHUs
obmero oOpa3oBaHUS M | MareMaTHke 0a30BOTO W YIIIyOJEHHOTO
IIPOrpaMMm YPOBHEN
JOTIOTHUTEITLHOTO Bnagers: HEOOXOAMMBIMU JCHCTBHUSIMH
[0 peaqu3aldd MporpamMm  OO0y4deHHs
MaTeMaTHKe, MPUMEHSIEMBIMH B JIaHHOM
Kypce
[1K-3. Cnocoben | ITK-3.1. 3HaeT: | 3HaTh: OCOOCHHOCTH  COJIEp>KaHUs
IIPOEKTUPOBATh 0COOEHHOCTH 00y4JeHus MaTE€MaTHKe pa3INYHBIX




dopmMupyembie U

HNuaukaTopsl

KOHTPOJIHpYeMble AOCTHKEHUS IInanupyemsble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust

(ko 1 HauMeHoBaHue) | (KOJ U HaMMEHOBAHME)
CoJepXKaHUE U y4yeOHO- | colepkaHusi OOydeHMsl | COAEPKATEeNbHbIX JIMHUNA, HalpaBJICHUS
METOANYECKHE MaTeMaTHKe (Ha CTYIIEHHU | €ro pa3BUTHS U OOOrameHus; ydeOHO-
MaTepHalbl, CpEIHEro 00I1Iero | METOAMYECKOI0 00ecleYeHusl K HEMy
oOecrnieunBaroIye o0pa3oBaHus, a TakXke | YMeTh: IPaMOTHO HMCIIOJIb30BaTh Y4eOHO-
peaau3aluio I[porpamMMm | JOMOJHUTEIBHOIO METOAMYECKOE obecrieueHue B
pasHOro  ypoBHS M | oOpa3oBaHMsI) U | o0pazoBaTeIbHOM mpouecce,
HalpaBIEHHOCTH 0 | HaIpaBJIECHUs €ro | HopMaTHBHbIE TpeOOBaHHUA K HEMY B
MaTeMaTHKe pa3BUTHUS U OOOTAIIEHUS; | paMKaxX JaHHOTO Kypca

y4eOHO-METOINIECKOTO
oOecrieyeHus
00pa3oBaTEIILHOTO
mporecca, HOpMaTHBHBIC
TpeOOBaHUS K HEMY

Bnaners: 3HAHUSIMH  OCOOEHHOCTEH
colepkaHus  OOyueHHs]  MaTeMaTHKe,
y4eOHO-METOIMYECKOr0 00ECIeUeHusl B
paMKax JaHHOTO Kypca

I[IK 3.2 YwMmeer:
oTOHMpaTh
WHCTPYMEHTApUU u
METO/IbI L
OpraHu3aluH Pa3IMIHBIX
BUJIOB JeSITeIIbHOCTH
YUYaIIUXCSI IPH OCBOCHUH
porpaMm o0yueHHSI
MaremaTuke (6a30BOro u
yrayOJIeHHOTO YpPOBHEHN)
Ha CTYNIEHH CPEIHEro
obmiero oOpa3oBaHUsS U
poTrpaMMm
JIOTIOJTHUTEIBHOTO
MaTeMaTHIECKOTO
o0Opa3oBaHUs

3HaTh: METOABl JJISi  OpraHU3aLUuU
Pa3IUYHBIX BUJIOB IEATeNLHOCTH
yUYaIIUXCsl TPH OCBOCHHU MPOTPaMM
oOydeHus wmartematuke (6a3oBoro u

yrayOJIeHHOTO YpPOBHEW) Ha CTYIEHU

CpEIHETO obmero oOpa3oBaHUs W
porpaMmm JIOTIOTHATEILHOTO
MaTEeMaTHYECKOTO oOpa3zoBaHus,

MIPUMEHSIEMbIE B TAHHOM KypcCe

YMeTh: oTOMpaTh MHCTPYMEHTapu U
METOABl I OpraHU3aIluU Pa3IMYHBIX
BUJIOB JICATENIbHOCTH Y4YalllUXCA MpHU
W3y4eHUW  ypaBHEHHI,  HEPaBEHCTB,

byHKIMH

Bnaners: HEO0OXOAMMBIM
WHCTPYMEHTapUEM M  METOAAMH  JIs
OpraHu3aIiH U3YYCHUS OCHOBHBIX
pa3zienoB Kypca Ha CTYHNEHH CpEIHEro
obmiero  oOpa3oBaHMsl M NpOTrpamMm
JOTIOTHUTEILHOTO MaTeMaTHYECKOTO
00pa3zoBaHUs




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMeHnoBanue TeM 3aHATHH
(yuedoHoO¥ padoThI)

Ceccus

Oo0beMm, 4.

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Paznen L.

IIp

YpaBHeHust

1.1. KBanpaTHble ypaBHEHUS.

1.2. Teopema Buera

1.3. KBagpaTHbie ypaBHEHHS C MOJTyJIEM
1.4. UppauroHanbHble ypaBHEHUS

1.5. YpaBHEHUs BBICIINX CTETICHEH

[TpoBepsiemoe 3aaHue
Nel

CP

M3yueHne 3JEeKTPOHHBIX Y4YEOHBIX IMOCOOWI WiIH
WNHTEpHET-UCTOUHUKOB c KOHCYJIbTallUEH
npenogaBarens Ha hopyme.

BrinosiHeHUE TPaKTUUECKUX 3aJJaHU C
KOHCYJIbTaIMel TperoiaBaTelis Ha popyMe U
yepe3 KOMMEHTapHUH B 3aJaHUSIX.

50

Pazgen 2.

HepasencrBa. CucreMsl ypaBHeHUH 1
HEPABEHCTB

2.1. HepaBenctBa

2.2. Cuctembl ypaBHEHUI

2.3. CucteMbl HEPABEHCTB

[TpoBepsiemoe 3aaHue
Ne2

CP

M3yueHne 3JEeKTPOHHBIX Y4YEOHBIX IMMOCOOUI WiIH
WHTepHeT-UCTOYHUKOB c KOHCYJIbTaluen
npernozasareis Ha Gopyme.

BrinonHeHne nmpakTUuecKuX 3aJJaHui C
KOHCYJIbTaIMel TperoiaBaTelis Ha popyMe U
yepe3 KOMMEHTAPUH B 3aJIaHUSX.

50

Pasznen 3.

Ip

IMoka3aTejbHbIe ypaBHEHHUSI, HEPABEHCTBA H
UX CHCTEMBI

3.1. Iloka3arenbHas GyHKIHS.

3.2. [lokazaTenbpHBIE YpaBHEHUS H

HCPAaBCHCTBA

[TpoBepsiemoe 3a1aHue
Ne3




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanmue TeM 3aHATHH
(yuedoHoO# padoThI)

Ceccus

Oo0beMm, 4.

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

3yueHne 3MEeKTPOHHBIX Y4YEOHBIX IMOCOOWI wWiH
HNHTEepHET-UCTOUHUKOB C KOHCYJIbTallUEH
npenozasarens Ha hopyme.

BrinosiHeHUE TPaKTUUECKUX 3aJJaHUM C
KOHCYJIbTaIle! TIperoiaBaTelis Ha popyMe 1
yepe3 KOMMEHTapUH B 3aJaHUSIX.

50

Pa3nen 4.

Jlorapu(pmunyeckune ypaBHeHus,
HEPaBEHCTBA U UX CHCTEMBI.

4.1. Jlorapudmudeckast pyHKIHS.
4.2. JlorapudpmMuieckre ypaBHCHUS U
HEPaBEHCTBA

[TpoBepsieMmoe 3a1aHue
Ned

CP

3ydeHne 3MEeKTPOHHBIX Y4YEOHBIX IMOCOOWI WiH
HNHTEpHET-UCTOUHUKOB c KOHCYJIbTallUEH
npernozaeareis Ha opyme.

BrinosiHeHUE TPaKTUUECKUX 3aJJaHUM C
KOHCYJIbTallMel npenojasareis Ha Gopyme u
4CPe3 KOMMCHTAPHHU B 3aJIaHUAX.

49

Paznen 5.

Ip

Tpuronomerpnyeckne ypaBHeHust

1.1. [Ipocreiimne TPUroHOMETPUUECKHE
ypaBHEHHUS

1.2. PaznuuHble METOJIBI PEIICHHS
TPUTOHOMETPUYECKHUX ypaBHEHUN

1.3. Pa3znuuHble METOIBI PEIICHHS
TPUTOHOMETPUUECKHUX ypaBHEHUN
(mpomomkeHne)

1.4. TpuroHomeTpudecKkie ypaBHEHHUs C
MOJ1yJIeM, TIOKa3aTeNbHbIe, JorapupmMuueckre

ypaBHEHHMSI

[TpoBepsiemoe 3anaHme
Ne 5




Monayab
(pa3nen)

Bun
yueOHoit
padoThI

HaunMenoBanmue TeM 3aHATHH
(yuedoHoO# padoThI)

Ceccus

Oo0beMm, 4.

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

3yueHne 3MEeKTPOHHBIX Y4YEOHBIX IMOCOOWI wWiH
HNHTEepHET-UCTOUHUKOB C KOHCYJIbTallUEH
npenozasarens Ha hopyme.

BrinosiHeHUE TPaKTUUECKUX 3aJJaHUM C
KOHCYJIbTaIle! TIperoiaBaTelis Ha popyMe 1
yepe3 KOMMEHTapUH B 3aJaHUSIX.

40

Pazzen 6

DOYyHKIUH. JJieMeHTapHbIe
IIpousBoaHas GpyHKUIMH.

2.1. ®yHKUMU. DNeMeHTapHbIe PYHKIHH
2.2. Ilpenen ¢pynkuuu B Touke. CBoiicTBa
npejena.

2.3. IlpousBoaHas GyHKIUU.
2.4..MccnenoBanue GyHKIIUU C TOMOIIBIO
MPOU3BOAHOMN

pyHxkuum.

[TpoBepsieMoe 3a1aHme
Ne 6

CP

M3yueHne 3JEKTPOHHBIX Y4YEOHBIX MOCOOWH WM
HHTepHET-UCTOUHUKOB c KOHCYJIbTaIuen
npernojasarens Ha Gopyme.

Beinonuenue MPaKTUUECKUX 3aJ1aHn i c
KOHCyJIbTallMel Tmpernojasarens Ha ¢GopymMe u
Yyepe3 KOMMEHTApUH B 33 JJaHUSX.

40

Paznen 7

IlepBooOpa3nast u uHTerpaJ. Ilpumenenne
OIIpe/iesICHHOT0 MHTerpaJa.

3.1. IlepBooOpa3Has u HeonpeaeIeHHbII
UHTETpaJl.

3.2. OnpeneneHHblii HHTErpa

[IpoBepsiemoe 3ananue
Ne 7

CP

3ydeHne SNeKTPOHHBIX YYEOHBIX MOCOOWI HIH
HHTepHeT-UCTOYHUKOB c KOHCYJIbTaIuei
npernojasarens Ha Gopyme.

BrinosiHeHUE TPaKTUUECKUX 3aJJaHUM C

KOHCYJIbTalliell penojasarens Ha popyme u

47




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanmue TeM 3aHATHH
yueOHO N Ceccusn |O0beMm, u.| banasl | UHTepakTHB, 4. (HauMeHOBaHMe
(pa3neu) (yueoOHOii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
4Cpe3 KOMMCHTAPHU B 3a/IaHUAX.
Pasnensr 1-4 1A ODK3aMeH 3 0,35
Pasnensr 5-7 DK3aMeH 4 0,35
Pasnensr 1-7 KoHnTposb 17,3
Hroro: 360




5. Ob6pa3oBaTebHbIE TEXHOJIOTHH

[Ipu peanuzanuu nporpaMmbl JaHHOW JUCLMIUIMHBI HCIIOJIB3YIOTCS  JIUCTaHIIMOHHBIE
00pa3oBaTeNbHbIE TEXHOIOTHH.

CamocrosiTenbHass paboTa  CTYAEHTOB  IpeAycCMaTpUBAaeT HM3ydEHHE PEKOMEHIyeMOH
JUTEPATyphl U BBIIOJIHEHUE IPOBEPSIEMBIX 3aJaHUH.

6. Meroauveckue yKa3aHUs M0 OCBOEHUIO JUCIUILIHHBI

Matepuan ans NpakTUYECKUX 3aHSATHI MOXKET OBbITh MPEACTaBICH B BUAE 3ajay, 3aJlaHui U
BAapUAaHTOB HX PCUICHHA. B MaTcepralibl JI1 MNPAKTHYCCKUX 3aHATHH JOJIDKHBI 6BITL BKJIFOYCHBI
QITOPUTMBI IPOBEACHUS PACUETOB, METOJWYECKHE PEKOMEHJALUMUU [0 HMX BBIIOJIHEHUIO, IPUMEP
oopmieHns pemieHUs W MOPAJOK 3aIIMTHI OTBETa (pelIeHus) y mperojaBaTens (Hampumep, 1o
ANIEKTPOHHON MOYTE B paMKaxX TEOPETUUECKOTO O0YUYEHHS 10 MEPE BHITIOJTHEHUS).

CamocTosTenpHas paboTa opranusyercsi B coorBeTcTBuu ¢ PI1JI.

7. OneHo4YHbIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa xonTposupyemoii
Cemectp KOMIIeTeHIMH (WIH ee
YACTH)

HaumenoBanue
OLIEHOYHOI0 CPeACTBA

IIposepsiemoe 3aoanue Ne 1
3 YK-1 Ilposepsiemoe 3aoanue N 2
IIposepsiemoe 3adamnue Ne 3

IIposepsiemoe 3adarnue Ne 4
Bonpocul k sxzameny 2, 3, 16, 20, 31-34, 50, 53, 55

IIK-1 IIposepsiemoe 3adanue Ne 1

IIposepsemoe 3a0anue Ne 2

IIposepsiemoe 3adanue Ne 3

IIposepsemoe 3a0anue Ne 4

Bonpocwl k sxzameny 1, 5-11, 13-15, 17-19, 21, 24-
30, 38-49, 52, 54, 56, 57

IK-3 IIposepsiemoe 3adanue Ne 1

IIposepsemoe 3a0anue Ne 2

Ilposepsiemoe 3a0anue Ne 3

IIposepsemoe 3a0anue Ne 4

Bonpocul k sxzameny 4, 12, 22, 23, 35-37, 51, 58-60
4 IIposepsemoe 3a0anue Ne 5

VK-1 IIposepsiemoe 3adanue Ne 6

IIposepsiemoe 3adanue Ne 7

Bonpocul k sxzameny 2, 3, 16, 20, 31-34, 50, 53, 55
IK-1 IIposepsiemoe 3adanue Ne 5

IIposepsiemoe 3adanue Ne 6

IIposepsiemoe 3adanue Ne 7

Bonpocul k axzameny, 5-11, 13-15, 17-19, 21, 24-30,
38-49, 52, 54, 56, 57

IK-3 IIposepsiemoe 3adanue Ne 5

IIposepsiemoe 3adanue Ne 6

IIposepsiemoe 3adanue Ne 7
Bonpocul k sxzamenyd, 12, 22, 23, 35-37, 51, 58-60




7.2. TunmoBblie 3aJaHUA UMK UHBIC MaTepHuaJbl, HGOﬁXOIH/IMBIe JJIA TEKYIIEro KOHTPOJIst

7.2.1. YpaBuenus. IIpoBepsiemoe 3aganune Nel
(x+3)* —13(x+3)* +36=0

(x=1)*-x?+2x-73=0

1. Pewute ypaBHeHUE

2. Pemmre ypaBHeHUE
3. Pemure ypaBHeHHE (2x* +3x~1)* -5(2x* +3x ~1) - 24 =0
2 2 2 _
4. Pemmre ypaBHEHUE (X" —6x)" —2(x~3)" =81
202 _
5. Pemure ypaBHeHME (x+1)"(x" +2x) =12
6. PemuTe ypaBHeHH® (X* +3x+1)(x* +3x+3)+1=0
x> —2x 16x-12
7. Pemmre ypauenne ~ 4X—3 2X —X
X2 4 Xt iz =4
8. Pemmre ypaBHeHHE X X
9. B ypaBHeHHH X* =2%+¢=0 yajity 1o 3nauenne © , IIPH KOTOPOM €ro KopHu 1 u X2
YIOBJICTBOPSIOT YCIIOBHUIO 7% —4X, = 47.
2 —
10. Ilpu kakoM 3HaYCHHUH P orHOmEHNE KOpHEW ypaBHEHUS X"+ px-16=0 paBHO -47?

11. Pemure ypaBHEeHUE | X = x=8]=—x

| x+3|5 2x* +x-5]

|3x* —6x—1]=2|3-X|

| x—2|x* =10-5x

(7% =3x—=4)+|7Tx+4|(x* -1)* =0
x> —2x-5|x-1|+5=0

9x* —24x—|3x-4]=4

12. Pemute ypaBHEHHE
13. Pemnte ypaBHEHHE
14. Pemute ypaBHEeHUE
15. Pemure ypaBHeHUE
16. Pemute ypaBHEeHHE

17. Pemute ypaBHeHUE

18. Pemmre ypaBHEeHUE V2x2—11x+ 6 = 25
19. Pemute ypaBHEeHUE Vext—3 =1/5

[ .
|2Zx+3 |2 —!

*.Jl 2x—1 *\II e

20. Pemmmre ypaBHEeHUE

21. Pemmte ypaBHEHHE Val+x+7+Vx2+x+2=v3x2+ 3x
22. Pemmre ypaBHeHUE Vx?l—3x+5+x=3:
3 3 _

23. Pemute ypaBHEeHHE Y12-x+4+x =2
24. Pernte ypaBHEHHE Va?4 2x4+10=2:
25. Pemure ypaBHeHHE Vx—2 4+ 511 -

et
26. Pemute ypaBHEHHE (x*+x—72) ;ﬂj—:
27. Pemurte ypaBHEHHE V3x2+ 5x+8—V3x2+ 5x +:
28. Pernte ypaBHEHHE JE—22+J(x+1)2=(x-

29. Pemnre ypaBaenue (5X+1)2 +6(5X+1)-7=0
30. Pemmre ypaBrenne(2x°+3x)*—7(2x*+3x)=10
31. Pemmre ypaBHeHUE 6x*-3x% + 12x% — 6x =

32. Pemmre ypaBuenue (X+1)(X+2)(x+4)(x+5)=40
33. Pemnre ypaBaenue (X+1)(X+3)(X+5)(x+7)=-15



34. Pemnre ypaBaenue (X+1)(x+2)(x+3)=24
35. Pemnre ypaBuenue (X+1)(X+2)(x+3)(x+4)=360
36. Pemnre ypaBaenue (X-1)(x-3)(x-5)(x-7)=105
37. Pemnre ypaBHenue(X-1)(x-2)(x-3)(x-4)=840
6x—x>—6 2x-3

38. Pemute ypaBHeHHE x-1 x-1
2x+1 N 4x
3. Pemmite ypasuenne X 2x+1
2 3 15

+ - ’
40. Pemmte ypapnenne ¥~ +5x  2x-10  x* 25

5 s
41. Pemte ypaBHeHue x

2

x“+1 N 2x _ 25,
42. Pemute ypaBHEeHUE X x"+1
43. Pemute ypaBHEHHE V17 4+ 2x —3x2 =2
44. PemuTe ypaBHEHHE V249 =x?
45. PemnTe ypaBHCHHE v+ v=9
46. Pemute ypaBHEHHE 23x+1 - V=6
47. Pemnte ypaBHEHUE x_—wj

xixd

48. Pemte ypaBHCHHE V3x+1—-+v3x+
49. Pemnte ypaBHEHHE V2 + 36 = x*
50. Pemute ypaBHeHHE Va3 —5x2+16x— 5=

7.2.2. HepaBenctrBa. CucTembl ypaBHeHMii 1 HepaBeHcTB. [IpoBepsiemoe 3aianue Ne2
X+2y =7,

. Pemute CUCTEMY ypaBHCHI/II/I {ZX 3y 5

5x —
y=
. PeH_II/ITC CI/ICTeMy ypaBHeHI/II/I

1__3
y 6°
P X+Yy=5;
. Pemnre cucreMy ypaBHEHMIT
x y 1,
y=
. Pemmnre cucreMy ypaBHEHMI -y =
X:
X
. Pemmnre cucreMy ypaBHEeHMI (x=D* -y =
x*+y®=
y- { :
. Pemnre cucreMy ypaBHEHHI X+y=
{(x Y)(x* - y*) =45
y=
X+y=5

. Pemnre cucreMy ypaBHEHHI



y=
8. Pemmre cucremy ypaBHEHUMH y - X y =4
x?y® =16,
y {
9. Pemmre cucremy ypaBHEHUIH X’ y -
X — Xy =28,
y {
y? —xy=-—

10. Pemure cucteMy ypaBHEHHI
y {
11. Pemure cuctemy ypaBHEHUI
|
12. Pemmre cucreMy ypaBHEHHMA

13. Pemmre cucreMy ypaBHEHHA

y =
y X* y
14. Pemnte cuctemy ypaBHEHUN
-]
15. Pemuth cuctemMy ypaBHEHUN
16. Pemire cucremy ypaBHEHHH
17. Pemute cuctemy ypaBHEHUI

18. Pemmre cucreMy ypaBHEHHA

xy/y — y~/x =30,
\/;+\/§:5;

X+y_\/x_y:7a

xy=9;

y=

19. Peumire cucremy ypaBHEHHH

y

20. Pemute cucreMy ypaBHEHHH
ﬁ +4x =6,

x—y=12

xy =12,
y =
Ix+4Jy=1.
y
y {
21. Pemmte cuctemMy ypaBHEHUIH
{xy = 64,
y =
22. Pemmre cUCTEMY ypaBHEHUM X-y+ \/x—y = 20.
x+2y=2

23. Pemmre cucTeMy ypaBHEHU {3 x—4y="T7.



24. Pemnte cucTeMy ypaBHEHHH | 6x+8y =-2.

2x =3y +z=2
x+5y—-4z+5=0
25. Pemire cucremy ypaBHEHUH 4x+y-3z+4=0.
2x-3y+z=13
x=5z=2
x+y+z=_1_

26. Pemute cucreMy ypaBHEHHMA
2x% +6x+17 > 0;

x? —3,2x < 0;
(3x—2)* —4x(2x—3) > 0;

(6x —1)(1+ 6x) +14 < 7x(2 + 5X).
(x-D)(x-2) >0:

31. Pemte HepaBEeHCTBO X =

x> +2x-3 <0

27. Pemnte HepaBEHCTBO
28. Pemre HepaBEeHCTBO

29. Pemmte HepaBEHCTBO

30. Pemrute HEpaBEHCTBO

32. Pemre HepaBeHCTBO ¥ P-2x+8
x—2

——<

(x=3)(x-5)

x2+5x+4

b
33. Pemure HEpaBEHCTBO
> 0.

34. Pemnte HepaBeHCTBO ¥ ?-5x—6
(x-D(x+2)(x-3)(x-4)<0;

x*=3x2+2<0;

35. PemuTe HEpaBEHCTBO

36. PemmuTe HEpaBEHCTBO

4—x 1
37. Peumnte HepaBencto X —° 1-X
12 7
1+ — < —.
38. PemuTe HEpaBEHCTBO XX (3:4).
&
39. Haiitu obnacth onpeseneHus GyHKIUN y= [5—
N
40. PeruTe HEPABEHCTBO: Va? —
41. Pemure HEpPaBEHCTBO: J(x—2)(1—2x)
42. Pemute HEPaBEHCTBO: Vxi—1
[
43. PerminTe HEPABEHCTRO: ‘Hll (Ve —3)(x2+ 1)
44. Pemmre HEPaBEHCTRO: Vxi—6x+
TR
45. PemnTe HEPaBEHCTBO: 1
Elx +x+:
46. Pemute HEpaBEHCTBO: V25— 20x + 4x

. [x+ .3
47. Pemnte cucteMy ypaBHEHUH: {ﬁ" V-
xX—y=



xy = 64
48. Pemmre cucteMy ypaBHCHHI: —

X — ¥ +,/%)
o Vx + 1,.."?
49. Pemure cucteMy ypaBHCHHIA:
4 &
v+ ¥
" Vx— 1y,
50. Pemmre cucremy ypaBHEHHUI: L
xy =

7.2.3. Tloka3aTe/ibHble YPABHEHUsI, HepaBeHCTBA U UX cucrembl. [IpoBepsiemoe 3ananne
Ne3
1. U3 npuBeneHHBIX HUKE QYHKIUH YKaXKHUTE TIOKA3aTEIbHYIO:

— x y=— _
a) y=x’ 5=V B ¥ p¥Te

l)auB 2)au6® 3)Bur 4)0wur
2. U3 nmpuBeACHHBIX HUXKE YTBEPKIACHUA BEPHBIMH SIBIISTIOTCS:

X

a) pynkmmsa ¥ ~ ¢ mpuHEMaeT B HeKOTOPOit Touke 3HaYeHHE 0;
_ X

6) dynkuus ¥~ ¢ gnsercs HeueTHOI;
X

B) pynkimms ¥~ 4 nepecekaer ocsOy B Touke (0; 1);

_ X
r) dynkuusa ¥ = ¢ npuHEMAaeT TONBKO MOTOXHTEIbHbIC 3HAYCHHMSL.
l)auB 2)aumb® 3)BuUr 4)0HUT

X
3. TIpu KakuX 3HaYeHMsX X BeIpaxkeHnu 4~ Gompmre 1?

Dx>0 2)x<0 3)x>1 4)x<1

4. OO6nacTteio 3HaUCHUN YHKINH y=-3 SIBJIAETCS MHOXKECTBO
1) (O;+oo) 2) (—oo;O) 3) [O;+oo) 4) (—oo; O]

5. U3 nmpuBeaeHHBIX HUXKE YTBEPKACHUN BEPHBIMU SIBIISIOTCS:

1
_7x  Y=I7
a) rpaduky Gpyakmumii Y [ 7" CHMMETPHYHBI OTHOCHTEIBHO OCH Op/IHHAT;
,o L
6) rpaduky hyHKIMIA ¥ [ r nepecekaroT ock Oy B Touke (0; 1);
yot
B) rpaduky pyHKIHi ¥ T [ 7x CUMMETPUYHBI OTHOCUTENBHO OCH a0CIUCC;
oL
r) rpadukn Gpynxmmit Y [ r nepecekatoT ocb Ox B Touke (1; 0).

l)aus 2)aub 3)Bur 4)6ur
6. U3 npuBeneHHBIX HUXKe (PYHKIMNA YKaKUTE BO3pacTaroliue:

(3 2o (3
a) 3 6 \4 B) y=(a-V7) r  \3
l)aus 2)aub 3)Bur 4)6ur
7. KopeHb ypaBHEHHS \/y\/? = 36paBeH
11 2)2 3)3 4) 4

(ﬂj)ﬁl ~ (ﬂjg
8. BrwIpakenue 2a, rae a - KOpeHb YpaBHEHUS 16 ! , paBHO

1)9 2)11 3)-11 4)-9



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

9 x“=-21 23 19x-3
! N
POU3BEACHNEC KOPHEU YPABHCHUA paBHO

1)19 2)-19 3)-24 4)-18

Beipaxkenue 0,2+a, r1ie a - KOpeHb ypaBHEHUS 3
1)1 2)0,2 3)-1 4)-0,2

(02)+2 >5
Pemennem HCPAaBCHCTBA ABJIICTCA MHOXCECTBO

1)[_00’2} Y& +e) 2)(2’2j { )4)(—°°?2}Y[2:+oo)
)

Pemennem HCPAaBCHCTBA ABIACTCA MHOKECTBO

y o) Y@Ern) o (3 3)< Y (Lm) g (-3-0)

2x

7
Haubonpmiee nienoe 3Ha4eHUE X, YAOBIECTBOPSIONIEE HEPABEHCTBY 107 < 0’1, paBHO

1)-3 2)-4 3)0 4)He cymiecTByeT

‘x—Z‘ _ 92x—1
- paBHO

HaunmensbIee nienoe 3Ha4eHUE X, YAOBIETBOPSIONIEE HEPABEHCTBY 27 <2 , paBHO
1)0 2)-1 3)1 4)mHecymecTByer

HauMeHbLIee 1[e/10e 3HAYCHHUE X, y/I0BIeTBOpsiolIee HepaserctBy 4 ° <8 pasmo
1)-4 2)-3 3)-2 4)He cymiecTByeT

W3 npuBeneHHBIX HIDKE PYHKIUI YKaKUTE TIOKA3aTEbHYIO:

a) y=x' 6) =I5 B X r) 3

l)aus 2)aub 3)Bur 4)6ur

W3 mpuBeICHHBIX HU)KE YTBEPKACHUI BEPHBIMU SIBISIOTCS:

a) bynkmus ¥~ ¢ e npunuMaet 3HaveHue 0;
6) pyrxmms ¥ ~ ¢ spnsercs ueTHOI;
B) pyrkmus ¥ ~ 4 mepecexaer ocsOy B Touke (0; 1);

r) dynkmus ¥~ ¢ mpuEEMaeT TOMBEKO HEOTPUIIATETBHEIEC 3HAYCHHMSL.
l)aus 2)aub 3)Bur 4)6ur

[Ipy xakuX 3HAYEHUAX X BBIPAXKCHUHU 5" menbie 1?
1)x>0 2)x<0 3)x>1 4)x<1
1

y = —_——
O6mactpio 3HaYCHUIA PYHKITUN 5" gBIseTCS MHOKECTBO

1) (0; +oo) 2) (— oo;O) 3) [0; +oo) 4) (— 0! O]
W3 npuBeCHHBIX HIKE YTBEPKICHUI BEPHBIMH SIBIISTIOTCSI:
1

_7x V=77
a) rpaduky Gynkmmit ¥ [ 7 CHMMETPUYHBI OTHOCUTEIBHO OCH OpJIUHAT;

_1
y==

6) rpaduxu Qysxumit ¥ [ He nepecekaroT ocb Ox;

1
x V=
B) rpaduky pyHKIHi ¥ T e 7" cHMMeTPHYHBI OTHOCHTEIBHO OCH a0CIHCC;
b



21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.
33.

34.

35.

36.

1
—7r Y=7I%
r) rpaduxu pynxmmit ¥ = "y 7" mepecexaroT ock Oy B pa3HBIX TOUKAX.

l)aus 2)au6d 3)Bur 4)6ur
W3 npuBeeHHBIX HIDKE QYHKIMHA yKakuTe yObIBaroIue:

W =
2) 3 6) \4 B) y=(a-7) r) 3
l)auB 2)au6 3)Bur 4)0wur

Kopens ypaBHeHus \/?\/37 - 225pa13.eH

1)1 2)2 3)3 4)4

IIpousBeneHune KOpHEH ypaBHEHUS 36" -4-6"-12=0 paBHa
1)4 2)-12 3)1 4)-2

(21j29x28x ( 4 js,vzzgx
CyMMa KopHel ypaBHEHUS 4 21 pPaBHO
1)-37 2)37 3)1 4)-1
Cymma kopeil ypaprennss 4 —10-2° +16=0 pappa
1)-10 2)10 3)-4 4)4

g 4

Bripaxxenue 0,3+a, r1ie a - KopeHb ypaBHEHUS V2 , paBHO
10,7 2)1 3)2,7 4)5

23):—2 2x+3
Haubonb1iee nemnoe 3HaueHue X, yI0BIETBOPSIONIEe HEPABEHCTBY < , PAaBHO
1)2 2)3 3)0 4)He cymecTByer

2x2-3x+3
o >
KomunuectBo HaTypaJIbHBIX PCLICHUU HEPaBCHCTBA (0’2) >0,04

1)1 2)2 3)3 4)muer orsera

Haumenpiiee nenoe 3HaueHHE X, YJIOBJIETBOPSIOLIEE HEPABEHCTBY 3:9"-12.3"-1< 0,
paBHO
1)-2 2)0 3)2 4)-1

Hau6obIiee 1esoe 3HaYeHHe X, yIOBIeTBOpsIoNee HepaseHcTBy 473" + 3" <7 , PaBHO
1)1 2)0 3)-1 4)He cymecTByer

paBHO

x
PelnTs HepaBEeHCTBO x* >10
Pewntb HepaBeHCTBO 10gy.3(X2-4x+3)<0.
Pemnte cucremy ypaBHEHUI:

w2y =-1,
£ =15

Pewmnts cucreMy ypaBHEHUN:
F+t—2x =5,

4 -6 +2=0,
Pemmnte cucremy ypaBHEHUI:

2+.0v = 162,
34 = 48,
Pemuts CUCTCMY HCPABCHCTB!

3L 3,
(ngjjxi-z = (0,2)2 Praed



33. Pemmte HEpaBeHCTBO:
34. Pemite HEPaBEHCTBO:
35. Pemmite HEpaBeHCTBO:
36. Pemute HepaBeHCTBO:
37. Pemute HEpaBEHCTBO:

38. Pemute HepaBEHCTBO:
39. Pemute HEepaBEeHCTBO:

7.2.4. JlorapupmMuyeckue ypaBHEHHMs, HEPaBeHCTBAa U HX CHCTeMBbI.

3amanue Ned

Haiitu obnacte onpeneneHus GyHKIIUN
Haiitu oGnacte onpeneneHus pyHKIUH

Haiitu oGnacte onpeneneHust pyHKIHH
Peumre ypasuenue 10g3(x*-4x-2)=10ge6.

Pemmure ypaBHeHue:
Pemnre ypaBHeHue:
Pemmure ypaBHeHue:
Pemnre ypaBHeHue:
Pemmure ypaBHeHue:
. Pemmre ypaBHeHue:
. Pemute ypaBHeHue:
. Pemmre ypaBHeHue:
. Pemure ypaBHeHue:
. Pemmre ypaBHeHue:
. Pemute ypaBHeHue:
. Pemmre ypaBHeHue:
. Pemute ypaBHeHue:
. Pemute ypaBHeHue:

. Pemure YpaBHCHUCE!

20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.

31. Pemmite HEpaBEHCTBO:
32. Pemmite HEPaBEHCTBO:

Pemmure ypaBHeHue:
Pemnre ypaBHeHue:
Pemmre ypaBHeHue:2
Pemnre ypaBHeHue:
Pemnre ypaBHeHueE:
Pemnre ypaBHeHueE:
Pemnre ypaBHeHueE:

Pemnre ypaBHeHUHE
Pemnre ypaBHeHUHE

Pemmre ypaBHeHue:
Pemmre ypaBHeHne

logs(2*-13) — Ine=0.
lgx + 1g (x-1)=Ig2.
In (x-1)+In (x+1)=In8.
lgx—lg(x+3)=1g2—1g5.
lg(x-2) — 1g6=Ig3 — Ig(x+5).
2log,x+1/10gx2=9.
lg(x—2)+1/(log(x+3)10)=1g6.
lg(x—9)+lg(2x-1)=2.
logs(x+1)+logs(x+3)=1.
0,510g4(x—2)+l0g16(x—3)=0,25.
logax*+log1681=10g2(5x+2).
log23+2l0g2(x-1)=l0g,27.
3logs(x+5) — logs2=logs4
logz=x = 4 — 3]
llg(2x—1)=1—1gv
log;vVx — 5+ logyv2x —
3lg*(x— 1) —10lg(x— 1) +
log:(lgx) = log;(10—¢
lg(3* 4+ x—17)=xlg3
2lg(lgx) =1g(3 —:
x—xlgh =1g(2¥ + a
log 7x +4log,2x +logpx
xl8¥ = 1
xlngsx—

3logisinx + log,(1 — cos2x
log,, sin2x + lgcosx -
log,(x*—x—4
log 54 (5 — 2x
log =, (3 —2x
2log, x < 2 +log,(»
logys(4— x) =logg:2 —logy s (o
In(x*+ 3x —10) — In(x — 2) :
log. ¥
Dj‘ga x+
lg“x = g
log: (671 — 36%)

7.2.5. IIpoBepsiemoe 3axanue 5.

IIpoBepsiemoe

Tema. Ilpocreiilime TpUroHomerpu4eckue ypaBHeHHMs. PasjiMuHble MeTOABI pelICHUsA

TPUTOHOMETPHYECKUX YPABHECHHH.



B 1aHHOM mNpakTH4YecKOM 3aJaHuU NPEACTaBICHO 45 TPUIOHOMETPUYECKUX YpPAaBHEHUMN AJs
CaMOCTOSITENIbHOrO pemieHns. Kakaplil cTyJeHT BBIOJHSAET Bce INMpeiokKeHHble 3amaun. OOpaser
BBITNIOJIHEHUS 33/1aHUs (UTPAET POJIb PEKOMEHAIIHI 110 BBIIIOJIHEHUIO 3a/1aHus).

Pemure ypaBHeHHS:

a) sin3x = —t—a,Sx = (—1]”(—§)+Hﬂ,= (—1]”+1§+ N,
OrtBer: x = (—1]”+1%+?,1
. i — i — — » .
0) sin_ IZI,?,E (—1)"arcsin0,7 + mn,
OTBeT: x = 5(—1)"arcsin0,7 + 5mn,1
c) 2(cosx)* — 3cosx +  Tlyctb cosx = t, |1, Torna umeem

2t* —3t+1=0,t; = 1,1

cosx =1,x = 2nn, cosx =—,x = t+—+ 2un,

2mn, T 33 + 2un,

B |
W |H

OtBeT:

Pemuts CJICAYHOIINEC 3aJa4Uu CaMOCTOATCIIbHO:

1.Pewnte ypaBHeHue sin,
2.Pemure ypaBHeHHE cOsx =-
3.Pemure ypaBHeHUE sin:

2cosx — cos®s
3tgix + 2tgx — -

4.Pemute ypaBHEeHUE
5.Pemmre ypaBHeHue

6.Pemure ypaBHeHUe €OSX
7.Pemte ypaBHEeHUE COSX *
8.Pemure ypaBHeHME s

9.Pemute ypaBHeHue
10.Pemuite ypaBHEeHuE

11.Pemnre ypaBHEHHE

12.Pemurte ypaBHEHUE

13. Pemnre ypaBHEHHE

14.Pemvite ypaBHEHUE
15.Pemnre ypaBHEeHuE
16.Pemte ypaBHEeHuE
17.Pemnte ypaBHEHHE
18.Pemnte ypaBHEHUE
19.Pemmre ypaBHEHUE

20.Pemmute ypaBHEHHE

21. Pemnre ypaBHEHUE

22 .PemmuTte ypaBHEHUE

23.Pemnte ypaBHEHHE

24. Pemure ypaBHEHUE

25.Pemmute ypaBHEHHE
26.Pemnte ypaBHeHHE

sin”x + 2s5in,

2tgix + 3tgx — |

R T
sin {x ——
)
sin3x =
R I 4
sin-—:
5
, x w
sin {— +-
2 7.
, w
sin (x - —
12,
sinx

cos (x — g)
sin {Ex + g) .
3cos (43—1 + 1:
cos? [Gx + g

caslls
siﬂ{ll]x - g
tg (Zx + %) =

tg (xg + 4x +§.

ctg(x — 45°)

sinx — sin2x + sinbx + sind:



27.Pemute ypaBHEHHE

28. Pemute ypaBHeHHE
29. Pemnre ypaBHEHUE
30.Pemute ypaBHEeHHE
31.Pemure ypaBHEHUE
32.Pemmte ypaBHEeHUE

33.Pemure ypaBHEHUE
34. Pemute ypaBHEHHE

35.Pemute ypaBHEHHE

36.Pemute ypaBHEeHHE
37.Pemute ypaBHEHUE
38. Pemnre ypaBHEHHE

39.Pemute ypaBHEeHHE
40.Pemnte ypaBHEeHUE

41.Pemte ypaBHEHUE:

cos3x = 2sin (Eﬂ—q

sin(15° + x) + sin(45° — x

sin3x + sinx = 4

tgx + tg50° + tg70° = tgxtg50°
cosx® = cos(4x

cos?x + cos®2x + cos*3x + cos* 4
sin®x + sin®3x + %cosﬁ:

- , 2 3
cos“x + 2sin“bx =

cos“x + 3cos”-

cos*x 4 cos*x = sin2x -
6tg°x —2cos"x =¢
COS2x cas3x =c

35inx —+ 3cos.

sinx cosx =

ol

A

T 3m
dsinx cos (E — x) + 4sin(m + x) cosx + 2sin (? — x) cos(m+ x) = 1.

.Pemmute YpaBHCHHUC

43.CKOJBbKO pelIeHU UMEET YpaBHEHUE

44. Pemute ypaBHEHUE
45. Pemnre ypaBHEHUE

3=

2sin
(cos?x — sinx)V1— x?
dcosx ctgx + 4etgx + sina

sin2x tgx+1=:

7.2.6. IlpoBepsiemoe 3axanue 6.

Tema: @ynkuun. JiemenTapubie pynkuuu. [IpousBoanas pynkouu.

B nanHOM mpakTHYECKOM 3aJaHUM TPEICTaBICHO 25 3a7ad4 JUisl CaMOCTOSITEILHOTO PEIIEHUS.
OOpazel BBIMOTHEHUS 3a/IaHUSI HA HAXOKIEHUE TPOU3BOIHON (BBIMOIHIET PO PEKOMEHIAITHI):

MaKcuMyMma.

ok w =

o ~N o

IIpumep. Haiitu npousBogHyo (yHKIUM: ¥=2x— . HallTu TOYKM MHUHUMYMa U
2 2yx-2

YE=2—-3—=—=—7—"
! !
VX W

x,=0,x, =1

}Fmin =f(1j = _1'

}Fmﬂ:.r = f[ﬂ) = 0.

OO0pa3er BBIOTHEHUS 33/1aHUS Ha UCClieZoBaHNE QYHKIUU (PEKOMEHIalNN ).
OOm1as cxema ucciae1oBaHus (QYHKIIMU U IIOCTPOEHUS ee rpaduka:

Haiitu o6macte onpenenenus GpyHkiuu. Beienuts ocoOble TOUKH (TOYKU pa3phiBa).

[IpoBepuTh HanMuue BEPTHKAIbHBIX ACUMMTOT B TOYKaX pa3pblBa U HA TpaHHIAX 0O0JACTH
OIIpe/IeIIEHUs.

Haiitu Touky nepecedyeHus: ¢ OCIMH KOOPANHAT.
Y CTaHOBUTD, SBISIETCS U PYHKIUSA YETHON UM HEUETHOM.

Onpenenutb, sBIseTcs JM  (QYHKOUS  NEpUOJUYECKOM  WIM  HET  (TOJIBKO
TPUTOHOMETPUYECKHUX (YHKIIHH, OCTabHbIE HEMEPUOANYECKHE, ITYHKT MPOITYCKAETCS).

Haiitu Touku 3KkcTpeMyma U MHTEpBaJIbl MOHOTOHHOCTH (BO3pacTaHUs U YObIBaHM) QYHKIINU.
Haiitu Touku neperuda u MHTEPBaJIBI BHITYKJIOCTU-BOTHYTOCTH.

JUTSL

Haiitu HaKTOHHBIE aCUMOITOTHI (DYHKITHH.



9. Tocrpouts rpadgux GyHKIUM.
[Ipumep. MccrnenoBats GyHKIHMIO U TOCTPOUTH €€ TpaduK:
x

y = -~
) 1+ x~
1. Ob6nactp omnpeneneHus: QyHKIUH: BCS YUCIOBas IpsiMasi. Touek pa3pbiBa HeT.
1+x*—2x 1-—x7
(14 x2)? (1+x3)%

Kputnueckue touku: 1 u —1.

ya =

2. BBIUUCINM BTOPY v 11w A3BOJIHYIO!
—2x(1+x%)? - (1—-x?)2(1+x%)2x  —2x— 2x? — 4x + 4x7
yaE = _ = _ =
(14 x2)* (14 x2)3
B 2x? — 6x
T (1+x%)¥
2x? — 6x
(14 x%)3
%, =0,x,=—=V3,x; =V3.
|"_ = —E .
f(V3)= -3
3. BbIunciium acUMITOTHI:

a) BepTukanbHBIX aCUMITOT HET.

TN ~ N ~
6)
1 x
x—= 4o k= lim -=0,b= lim -=10
P I P
AcwnmriTora: .
. 1
¥ = —oo k= llmx%_mm = ﬂ,b =u,
A
Pemmts criemyromue 3a1a4u caMOCTOSATENBHO:
1. Haiinure nponsBoaHble QyHKINMI:
1 1 1 —
a) f(xj=1x4—§x3+gx‘—x+5: ﬁ]f[x)=[2—fx)tgx.
2 Haiinure nponsBoanble QyHKINMI:

a) f(x) =x*-5%; 6)f(x)=Ig(3x)—tg (Ex —;}

3. Boruncnute ckopocTh U3MeHeHus: QYHKIIUU B TOUKE Xo!



v = |1 — COSX + Zcos‘x, Xy =

z.
N
4, Haiinure 3HayeHWe MPOU3BOAHOW (PYHKIIMH B TOYKE . v = G, ecau
paBHO 1.
o. HaiinuTe TaHreHc yria Mexay KacaTelbHOW K rpaduKy (yHKIIMA ¥y =B
TOYKE C a0CLIUCCOH U OCBIO
hix) = x, = 0,5.
() = g™
6. Pemmmire ypaBHeHHWe:  MpOW3BOAHAS (PYHKUIUHU paBHa 0, ecuu:
flx) =vc
7. Pemmre HepaBenctBo  Menbine 0, eciu:
(1— 3x)°
y=——x
(2—7x)°
8. Haiinure yrimoBod Ko3(pQUIMEHT KacaTeNbHOW, MPOBEACHHOW K Tpapuky
byHKINN B Ka)XKJI0M U3 yKa3aHHBIX TOYCK:
x?—1, ecnu |x| = 1,
x) = " x, = 2,x,=0,x;, = 3.
) {1—:::‘, ecn |x| < 1,71 - :
9. Onpenenure NPOMEKYTKH MOHOTOHHOCTH (DYHKIMHU:
Jx—1
a)y= ; y=——
3x+1 sin®x
10. Uccnenyiite GyHKIIMIO U TOCTPOITE €€ rpaduk:
8 x
F) ==+
x 2
11. Haiigure npousBoiHbie QyHKIUA:
- 3 — 5
a) f(x) = (¢—x%)sinx; 6)flx)=——Vx+=.
X VX
12. Haiigure npousBoiHble QyHKINI:
T
a xX)=—:; 3] x)=lag(3x)—t¢ (Ex——).
W= O fW =g~ tg (263
13. Boruncnute ckopocTh U3MeHEHUs: QYHKIIUU B TOUKE
y =41—10x + 25x%,x, = 1.
14. HaiinuTe 3HaueHne npon3BoJHON (YHKIIMU B TOUKE
y=+(x—1)(x—4), xy = 0.
15. HaiinuTe TaHreHc yria Mexay KacaTelbHOW K rpaduKy pyHKIMU Yy =B

TOYKE C aOCIIMCCOM U OCBIO

a) h(x) = =1 x5 = 0,5; 6)h(x)=vV6— 2%, x;=1.

16. Pemmte HepaBeHcTBO  MeHble 0, eciu:
(2x+ 3)*

Y 2= sx)5

17. Haiinute yrimoBod ko3(p@UIMEHT KacaTenbHOW, MPOBEAECHHOW K TIpapuky
byHKIAN ¥ = B KaXJ0W U3 yKa3aHHBIX TOYEK:
x?+2, ecnux =0, . .

f@x) _{E—xz, emnxﬂ’ﬂ,xl T =0 =2
18. Hccnenyiite GyHKIHIO U TIOCTPOTE €€ rpaduk. flx) =~
19. Haiinure nponsBoanble QyHKINMI:

3 _ 5 sinx
a) flx) == —Vx+.=; 6) f(x) =

I ———
x Y 1 —2cosx



) f(x) = sin 3x + cos 5x; 0 Flx) = Sltxzs

(2x—1)%"
20. Brrauciute ckopocTh U3MeHEHHsI (PYHKIIMH B TOUKE
T
y = 4/sinx — 2sinx + 1, X =73
21. Pemire HepaBeHCTBO 6ompie 0, ecnu:
() = (2x—1)*
I = Bt 25
22. HUccnenyiite GyHKIHUIO U TIOCTPOITE ee TpaduK. Flx) =x(x-
23. Haiinure mpousBoaHbIe (HYHKIIHIA:
a) f(x) = 2% +lgx; r) flx)=1g(3x) —t Ex—E
6)f(x) = e * + 21o: ) f(x) = 19(3) ~tg (26 =)
B) f(x) = (3 —2x%)5;
24, Onpenenute NpOMeKyTKH MOHOTOHHOCTH (DYHKITHH:
_ 1
=v1-—2x; = .
a)y =V * o)y sin®x
25. Uccnenyiite GyHknuto u moctpoiire ee rpaduk:

x

) ==

7.2.7. IlpoBepsiemoe 3a1anue 7.
Tema: [lepBooOpa3nas u uurerpaJ. [lpumMenenne onpeaeseHHOr0 HHTErpaJa.

B nanHOM mpakTUYECKOM 3aJjaHUH MPECTaBICHO 25 3a7a4 JIsl CAMOCTOSITENILHOTO PELICHHUS.
OG6pa3zerl BBITIOJIHEHHS 3a7aHusl (MTPaeT POJIb PEKOMEHAAINH 10 €0 BBIMOJIHEHUIO).
[Tpumep 1. Brrunciauth onpeaeeH bl HHTerpat:

J 2x%dx.

1
Pemenne:

roo o 2 2 2 14 2
J-Ex‘dx=2-[x‘dx=—(x3] =— (2 -13)=—(8—-1)=—=4—.
3 , 3 3 3 3

1 1
[Tpumep 2.BoryucauTh onpeneaeHHbl HHTEerpall:
4

f(s + 2x — x?)dx.

Pemenne:
4
, . X

j[S—i—Zx—x‘]dx:(Ex—i-x‘—?) =

) 64
[Tpumep 3. Haittu nnomans Gpurypsl, OFpaHI/I'-IeHHOI/I JMHHAEN ¥V = 2x — XU OCBhIO

I'padukoM GyHKIIUN ¥ = 2x — x gBngercs mapabojia, BETBH KOTOPOIl HaIlpaBJICHbI
BHU3. UTOOBI OIpenenuTh Mpeaesibl HUHTETPUPOBAHUS, HAJIeM TOYKU IEepeceYeHust JUHUU
(mapaboJtbl) ¢ OChIO (mpsimoii ). st aTOTO peraeM cucTeMy ypaBHEHHIA:

{}r =2x—x+38,

v =0.

[Tonyuaem: 2x — x* + toTKyna Xy = —2,X clIleIoBaTelbHO, a=—2,



Haxo;[HM wiomaab GUrypsr:

S—J[Zx—x -I-E]dx—zfxdx J-x dx-I-Sfrix—

-

=

+8x|%, = (47— (—2)%) - (4 (_3) )+[5.4—5-[—z]):

3%

64 8
=(16—4]—(?+§)+(32+16]= 12— 24 + 48 = 36.

"
r

Pemuts cnenyroiue 3agaun caMOCTOSTENBHO:
1. Boruucnuth onpenesieHHbIi HHTErpat:

0
f(xz + 5x + 6)cos2xdx.

2. Boraucnute miiomans GUrypsl, orpaHudeHHON TpadgukamMu (yHKIHHI:
e —
y=x8—x%y=0(0<x <2v2).
3. Bbruncnute onpeaeneHHbI HHTETpal:

j (x% — 4)cos3xdx.

4, Boraucnute minomans GUrypsl, orpaHudeHHON TpadgukamMu QyHKINU:
s
x=4—y5,x=0,y=1
5. Boruucnute oTpe/IeJIeHHbIN UHTErpat:

j(xz + 4x + 3)cosxdx.

6. Boruncnuth miomans Gurypbl, orpaHu4eHHON rpapukaMu QyHKIUI:
o
y=x"J16—x%,y=0(0< x = 4).
7. BrruncnuTe onpeneneHHblid HHTETpal:

o

j (x + 2)*cos3xdx.

8. Boruncnuth miiomans GUrypbl, orpaHu4eHHON rpagukaMu QyHKIHUI:
 —
y=x36—xZ,y=0(0<x <6).
9. BrruncnuTe onpeneneHHbli HHTETpal:

J(Exg + 4x + 7)cos2xdx.

10. Boraucnute minomans GUrypsl, orpaHu4eHHON rpapukamMu GyHKIHMI:
y=2x—x"+3,yv=x"—4x + 3.
11. Brruucnaute ONpEIEICHHBII HHTETpal:
0

J(xz + 7x + 12)cosxdx.

—4
12. Bbruncnute miomane ¢GUrypsl, OrpaHMYeHHOM rpadukaMu QYHKIUI:

v=x4—xy=0(0=x =2).



13. Bpruucnurs OIIPEIETICHHBII UHTErpall:

J-[sz + 16x + 17 Jcos4xdx.
0

14. Beraucnuts miiomanp GUrypsl, orpaHudeHHON rpadukamMu ) yHKITAN:
g T
y=x"J4—xy=0(0<x = 2).
15. BprunciuTe onpeaeneHHblil HHTErpat:

I
J (2x* — 15)cos3xdx.

0

16. Beraucnuth miiomanp GUrypsl, orpaHiYeHHON rpadukamMu () yHKITHA:
y=4—x°,y=x°—2x.
17. Bpruucnurs OIIPEIETICHHBIN MHTETpall:

J-[?Jx: +9x + 11)cos3xdx.
0

18. Boruncnuth miiomanas Gurypbl, orpaHu4eHHON rpagukaMu QyHKIHI:
y=(x+1), v =x+1
19. BpruncnuTe onpeneneHHbli HHTETpal:

f (3x% + 5)cos2xdx.
0

20 Brerarcnuth momaas Gurypel, orpaHUIeHHON rpadukaMu (yHKITHI:
PR
y=44—x5v=0x=0,x=1
21. Haiitn HeonpeneeHHbIN UHTETpal:
J dx
avxt4+1
22. Halitu HeonpeneIeHHbIN UHTETpal:
(1+ Inx)dx
x
23. Haiitu HEOIIPEIEICHHBIN UHTETpa:
J‘ dx
avxt—1
24, Haiitn HEONPEIEeICHHBIN UHTETpal:
J’ (x*+ Inx*)dx
. .
25 Haiitn HeonpeneleHHbIN MHTETpat:

[
(x24+1)2



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

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne n/m Bomnpocel Kk 3k3aMeHy

1. Anrebpanueckue BbIpaXeHUs U UX npeodpazoBaHus. OCHOBHbBIE OHATHS

2. Anrebpanueckue BRIpaXEHHs U UX npeodpazoBanus. Mx cucremaruszanus

3. Anrebpanyeckue BeIpaKEHUS U UX peodpazoanus. Mx kimaccudukamms

4. AnrebpanuecKue BRIpXEHHS U UX npeodpazoBanus. VX Tunmsanus

S. ITpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINUX KOPEHb N- CTENIEHU

6. ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX CTENEHb C HATYPaJIbHBIM [TOKa3aTeIeM

7. ITpeoOpa3oBaHue BRIpAKEHNUHN, COAECPIKAIINX CTENECHb C IIEJIBIM MOKa3aTeIeM

8. [IpeoOpa3oBaHue  BbIpaKEHUHM, COJAEpXAIUMX CTENEHb C  palMOHAJIbHBIM
II0Ka3aTeleM

9. [IpeoOpa3oBaHue BBIpAXKEHUI, COAEPXKAIIMX CTENEHb C HpPpalMOHAIbHBIM
II0Ka3aTeleM

10. ITpebpazoBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUN

11. [TonsiTue norapugma, ero cBOMCTBa

12. IIpeoOpazoBanue J0rapuHMUICCKUX BBIPAKESHUN

13. Apudmernueckas nporpeccus. OCHOBHBIE OHSATHUS

14. Apudmernueckas nporpeccus. @opmysa N-ujieHa

15. Apudmernueckas nporpeccusi. Popmyna CyMMBbI N IEPBBIX YIECHOB

16. Apudmernueckas nporpeccus. Pernenye npukiagHeIx 3a1a4

17. ["'eomerpuueckast nporpeccust. OCHOBHbIE OHSATHS

18. I'eomeTpuueckas nporpeccuss @opmyiia N-uieHa

19. I'eomerpuyeckas nporpeccus Popmysa CyMMBI N IEPBBIX YWICHOB

20. ["'eomerpuueckast mporpeccus Pernienne npukiagHbIX 3a1a4

21. ['eomerpuueckas mnporpeccusi. dopmyna cymmbl OecKOHEUHOM yObIBarolei
reOMEeTPUUECKON Mporpeccuu

22, YpaBHenusi. OCHOBHBIE OHSTHSI

23. OO0111e mpueMsl peleHHs ypaBHEHUH.

24, JInHeliHbIe ypaBHEHHSI M YPAaBHEHHs], IPUBOJUMBIE K JIMHEHHBIM

25. KBazpaTHble ypaBHEHUS

26. JpoOHo-palinoHaIbHbIe ypaBHEHHUS

27. WppanmoHanbHble ypaBHEHUS

28. ITokxazarenbHblEe YpaBHEHUS

29. Jlorapudmmuueckue ypaBHEHHsI

30. TpuroHomeTpruyecKkue ypaBHEHHS

31. Pasznoxenne Ha MHOXHTETH ( BbIHECEHHE OOIIETO MHOXMTENSA, MO0 (Qopmyiaam
COKpAIIIEHHOT'0 YMHOKEHHsI, UCKYCCTBEHHBIE IPHEMBI).

32. Pemenue ypaBHeHuil. 3aMeHa nepeMeHHOM.

33. Pemenne ypaBuenuii. Micronb3oBanue cBOMCTB GyHKIMI (Bo3pacTaHue, yObIBaHUE,
OTPaHUYEHHOCTB).

34. ['padmyeckuii cnocoO penieHus: ypaBHEHHI.

35. Vcnonp30BaHne HECKOJIBKUX MPHEMOB NP PEIIEHUH YPaBHEHHH.

36. VckyccTBEHHBIE CITOCOOBI pelIeHNs YpaBHEHHH

37. HekoTopble MeTO/IbI pelIeHus] YpaBHEHUH, COAEprKallMX Mapamerp.

38. OCHOBHBIE METO/IbI peIlICHUs] YPAaBHEHHM,  COJEpKALIIX MOIYJb.




39. CucTtembl ypaBHEHUH C ABYMsI TIEPEMECHHBIMH.

40. Penienue cucrem ypaBHEHHI METOOM alreOpandeckoro CJI0kKeHus

41. Pemienue cucteM ypaBHEHMH METOAOM MOACTAaHOBKH

42. Vcnionp3oBanue rpadKoB IpU PEHICHUN CUCTEM.

43. CucteMmsl, coaepKallie ypaBHEHHs pa3HOro BUAA.

44, HepaBeHcTBa ¢ 0/HOM IEPEMEHHOM.

45. JInHeliHbIE HEPABEHCTBA

46. PanmonanbHbIC HEpABEHCTBA.

47. HppauroHaIbHbIE HEPABEHCTBA.

48. ITokazaTenpHbIC U JOoTapu(MHUUECKIE HEPABCHCTBRA.

49, TpuronomeTpuyecKrue HEPaBEHCTBA.

50. Hcnonb3oBanue rpauKoB NMPU PEIICHUH HEPABEHCTB.

51, OcCHOBHBIE CIOCOOBI PELICHUs] TPUTOHOMETPUUYECKUX HEPABEHCTB

52. Oynkuuu. OCHOBHBIE CBOMCTBa YHUCIOBBIX (QYHKUMN (007acTh ONpeAeseHHUs,
MHOXECTBO 3HAU€HHUH, HENpPEepbIBHOCTb, HYJIU, NEPUOJUYHOCTH, MOHOTOHHOCTb,
OTPaHUYEHHOCTB, 9KCTPEMYMBbI, HauOoJjbllee (HaUMEHbIIEE) 3HaueHUe
(byHKIIMH, 3HAKOTIOCTOSIHCTBO).

53. VccnenoBanne (yHKIMH DJIEMEHTAPHBIME CPEJICTBAMHU

54. ITpousBosHas. OnpeneneHre Nporu3BOIHOM.

95. Hccnenoanve GyHKIMIA C TOMOIIBIO IPOW3BOTHOM.

56. [TepBoobpaznas. Onpenenenue nepBoodOpPa3Hoil.

57. ®opmyna HetoTona-Jleiibnuma.

58. Brrancnenue miomaaei miockux Guryp.

59. [TporneHTHI.

60. [Tpomopriuu.

Cewmectp 4
Ne ni/m Bonpocskl K 3K3aMeHy

1. Beipaxenus u npeobpazoBanus. Tunosorus 3aaay, Bxogsmux B OI'D

2. Beipaxenus u npeobpazobanusi. Tunonorus 3anad, Bxoasumx B ET'D

3. Apudmernueckas nporpeccus. Tunonorus 3agad, Bxogsmux B OI'D

4. Apudmernueckas nporpeccusi. Tunonorus 3ajad, Bxoasumx B EI'D

5. I'eomerpuyeckas nporpeccus. Tunosiorus 3agad, Bxosanmx B OI'D

6. I"'eomeTpuueckas nporpeccus. Tunosnorus 3anad, Bxoasaumux B EI'D

7. VYpasuenus. Tunonorus 3anay, Bxoaaumx B OI'D

8. Ypasuenus. Tunosorus 3agay, Bxogaumx B EI'O

9. O6ue nmpueMsl penieHus ypaBHeHui. Tunonorus 3aaad, Bxojsamux B OI'D

10. OO61re npueMsl penieHus ypaBHeHui. Tunosnorus 3agad, Bxogsamux B EI'D

11. Pemienne ypaBHeHuil. Pa3noxkeHue Ha MHOXWUTENM (BbIHECEHHE OOLIETo
MHOKHUTENS, M0 (OpMyJIaM COKPAIIEHHOTO YMHOXKEHUS, UCKYCCTBEHHBIE ITPUEMBI).
Tunonorus 3agay, Bxoasmux B OI'D

12. Pemenne ypaBHeHuil. PasnoxeHne Ha MHOXHUTENU (BbIHECEHHE OOIIETO
MHOXHTEJS, 10 (OPMYJIaM COKPAIIEHHOTO YMHOXXEHUS, UICKYCCTBEHHBIE NPHEMBI).
Tunonorns 3agau, sBxoganmx B EI'D

13. Pemenue ypaBHeHuii. 3ameHa nepeMeHHol. Tunosorus 3anay, Bxoadaumux B OI'D

14. Pemenne ypaBHeHuil. 3amMeHa nepeMeHHoM. Tunosorus 3anad, Bxoganmx B EI'D

15. Pemenue ypaBaenuii. Micrionp3oBanue cBoiCTB PyHKIMN (BO3pacTaHue, yObIBaHUE,
orpaHu4eHHoCTh). Tunonorus 3aaay, Bxoasamux B OI'D

16. Pemenue ypaBaenuii. Micrionp3oBanre cBOMCTB PyHKIMK (BO3pacTaHue, yObIBaHHE,
orpaHnueHHOCTh). Tunonorus 3aaay, Bxoasmux B EI'D




17.

I'padpuaeckuii cnocoO pemenus ypaBHeHud. Tumnosnorus 3anad, Bxoaamux B OI'D

18. I'paduueckuii ciocob pemienus ypasHeHuid. Tunonorus 3aaay, Bxogsamux B EI'D

19. Hcnonb30BaHne HECKOJIBKUX IPUEMOB IIPU PELICHUH yYpaBHEHUU. Tumnonorus 3anad,
Bxosmumx B OI'D

20. Hcnonb30BaHne HECKOJIBKUX IPUEMOB IIPU PELICHUH yYpaBHEHUW. Tumnonorus 3anad,
Bxomsamux B EI'D

21. Hekoropsle MeToAbl penieHusi ypaBHEHUHM, coJepkalux napamerp. Tumnomorus
3ama4, Bxoasamux B OI'D

22. Hekortopsle MeToAbl penieHusi ypaBHEHUM, coJaepkalux napamerp. Tumosnorus
3ama4, Bxoasamux B EI'D

23. OCHOBHBIE METOJbI PEIICHUS] YpaBHEHUH, coJiepKalux MoJyJb. Tumnosorus
3ama4, Bxoaamux B OI'D

24, OCHOBHBIE METOJbl PEIICHUS] YpaBHEHUH, coJiepXkKalux MOAYJb. TUIOJIOTHS
3a1a4, Bxoaamux B EI'D

25. Cucrembl ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU. THUIONOTUs 3a/1a4, Bxoasmux B OI'D

26. Cucrembl ypaBHEHUH C ABYMsl IepeMeHHbIMU. Tunonorus 3ajaad, Bxoadamux B EI'D

27. Hcnonb3oBanue rpaduKoB MpU pelIEHUU CUCTEM. THIONOTUs 3a7ad, BXOASIINX B
oro

28. Hcnonb3oBanue rpaduKoB MpU PEUICHUU CUCTEM. THIIONOTHUs 3a]a4, BXOJAIIUX B
EI'D

29. Cucrtemsl, cozepkalline ypaBHEHHUs Pa3HOro BUja. TUMONIOTHS 3a7a4, BXOJIAIIUX B
oro

30. Cucremsl, coaeprKallie ypaBHEHHUsI pa3HOro BUAA. THUMOJOrus 3a7ad, BXOASAIINX B
EI'D

31. HepapenctBa ¢ oiHOM nepemeHHoi. Tunosorus 3aaad, Bxoasmux B OI'D

32. Hepasenctpa ¢ oo nepemenHoi. Tunonorus 3aaad, Bxogsmux B EI'D

33. PannonansHble HepaBeHcTBa. Tunonorus 3agad, Bxoasmumx B OI'D

34. Parmonansubpie HepaBeHCcTBA. Tunosorus 3aaad, Bxoasnmx B ET'D

35. WppaunonanbHble HepaBeHCTBA. Tunonorus 3aaay, Bxogsmmx B OI'D

36. WppanmoHanpHbele HepaBeHCTBa. Tunosorus 3agad, Bxogamux B EI'D

37. [TokazaTenbHbIC U JTOTapu(PMHUUECKUE HEPABEHCTBA. THUITONOTHUS 3a7a4, BXOIAIINX B
EI'D

38. Tpuronomerpuueckre HepaBeHCTBA. Tunosorus 3aaa4, Bxoasmux B EI'D

39. Hcnons3oBanue rpaduKoB MPH pEIICHUH HepaBeHCTB. THUITONOTHS 3a1a4, BXOASIINX
oro

40. Hcnons3oBanue rpadKoB MPH pEIICHUH HepaBeHCTB. THUITONOTHS 3a1a4, BXOASIINX
EI'D

41. OcHOBHBIE CIIOCOOBI peIeHHs] TPUTOHOMETPHUYECKHX HEPABEHCTB

42. Oynknuu. CBolicTBa YMCIOBBIX (YHKIUH: OO0JIACTh OIpeNeieHHsl, MHOKECTBO
3HAYCHUI

43. Oynknun. CBONWCTBA YHCIOBBIX (DYHKIUI: HEPEPHIBHOCTD, HYIH, IEPHOIUIHOCTD,
MOHOTOHHOCTh, OTPAHUYCHHOCTH

44, Oynkuuu. CBoiicTBa YMCIOBBIX  (DYHKIIHIA: HKCTPEMYMBI, HauboIbIIee
(HauMeHbplee) 3HaueHNe (PYHKIIMH, 3HAKOTIOCTOSIHCTBO).

45, Oyukuuu. Tunonorus 3anad, Bxogsumx B OI'D

46. O@yukiumu. Tunonorus 3amad, Bxoaamux B EI'D.

47. HccnenoBanne (yHKIMKM DIEMEHTAapHBIMH CpelIcTBaMu. Tumojorus 3ajaad,
Bxomsamwmx B OI'D

48. HccnenoBanre (yHKIMKM DIEMEHTapHBIMH CpelcTBaMu. Twumojorus 3aaad,
Bxomamux B EI'D

49, [TpousBoanas. Onpenenenre Mpou3BOAHON. TuIonorus 3anad, BXxoaanmx B ETD




50. HccnenoBanue GyHKINMA ¢ TOMOIIBIO TPOU3BOAHON. THUIIOIOTHS 33724, BXOASIINX B
EI'D

o1, VccnenoBanne pyHKIINY SJIeMEHTAPHBIMU CPEACTBAMHU

52. Haxosxaenre HanOoIbIIero 1 HAMMEHBIIIET0 3HAYCHUS QYHKIIMH HA OTPE3KE

53. [TepBooOpasnas. Onpenenenue nepBooOpasHoi. TuIonorus 3amad, BXOISIIMX B
EI'D

54, HekoTopsie METO bl BHIYHMCICHUSI HHTETPAJIOB

95. Brruncnenue 00beMOB C TOMOIIBIO HHTETPAJIOB

56. ®opmyna Herorona-Jleitbuuna. Tumonorust 3amay, xoasmux B EI'D

57. Breraucnenne miomanei miockux ¢uryp. Tunomorus 3anad, Bxogsammx B EI'D

58. [Tponopuu. Tunosorus 3agay, Bxoasmmx B OI'D

59. ITponopiuu. Tunonorus 3anad, Bxoasamux B EI'D

60. [Tponopuinu. Turnonorust 3axa4, Bxoasmux B OI'D

61. [Iponopiuu. Tunonorus 3amay, Bxoasamux B EI'D

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
NpoBeIeHust
Cemectp MPOMEKYTO Kpurepun u HOpMbI OLIEHKHU
YHOH
aTTecTaluu
3 COTJIMIHOY Ecmu crynenT mabpan 80 - 100
IK3aMeH «XOPOIIO» Ecnu crynent nabpan 60 - 79
«ynoBieTBopuTenbHO» | Ecim crynent Habpan 40 - 59
«HeypnoBueTBoputenbHo» | Eciu crynent nabpan 0 - 39
4 JK3aMeH COTJIMIHOY Ecmu crynenT mabpan 80 - 100
«XOpOIIIO» Ecmu crynent mabpai 60 - 79
«ynoBinerBoputenbHO» | Eciu crynent nHabpain 40 - 59
«HeynosneTBoputenbHo» | Ecmu crynent Habpan 0 - 39

Cewmectp 3
OCBOGHI/IG JUCHUIIIINHBI HpennonaraeT BBIITIOJIHCHHUC CTYIIGHTaMI/I 10 Ka)K)IOMy pa3)16JIy

clenyrImux 3adaHuil. Pacnpenenenue 0aioB 3a BEIIOTHEHHBIE IPOBEPsieMbIE 3aaHMS:
3amanue 1 — 25 Gamios.
3amanue 2 — 25 6ayuios.
3amanue 3— 25 6amios.
3amanue 4 —25 0aioB.

Cemectp 4

OcBoeHHE AMCIUIUIMHBI TIPEAINOJIaraeT BBIMOIHEHUE CTYACHTAMH 10 KKIOMY pasely
CIIeIYIOIINX 3aJaHui. PacmpeseneHnue 0auIoB 3a BEITIOJTHECHHBIC TIPOBEPSICMbIC 3aJaHMS:

3amanue 1 — 32 Oamna.

3amanue 2 — 32 Oamia.

3amanue 3— 33 Oamia.




HakonuTenbHas olieHKa SBISETCS Pe3yabTaTOM CYMMHUPOBAaHHS OAJIJIOB TIO BCEM 3aJaHHSIM.
Takum oOpa3oM, MakcuManbHas CyMMa, KOTOPYIO MOXHO HaOpaTb, YCIEIIHO BBIIIOJHUB BCE

3aJaHusd, cocraBisgeT 97 OaiuIoB.

OTtMmeTKa 3a 3K3aMeH M0 Kypcy (pOopMUpPYETCsl Ha OCHOBE UTOTOBOrO Oajuia, 1Mo pe3ylibTaTaM

IIPOXOXKJIECHMS CTYACHTOM JHCLHMIUIMHBI B coorBercTBuM co Illkanoil mepesona
TPaZULINOHHBIE OLICHKHU:

0aJUIOB B

PeliTHHIOBEIN 02111 TpaauuuoHHasi OLlEHKA
80—100 OTan4HO

60— 79 Xoporio

40 -59 Y 10BIETBOPUTEITLHO
0-39 HeynosnerBoputenbHO




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAsA JJUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
IBC

1 | Cogeprxos I1.1, CoBeptroB, II. HU. ChopaBouyHHUK IO yaeOHoe ocooue
AJIIEMEHTapHON MaTeMaTuke : yueOHoe mocooue 2019 OBC «Jlanb»
/ TI. . CoBepTkOB. — 2-¢ W3HA., CTep. —
Cankr-IlerepOypr : Jlanb, 2019. — 404 c.

2 | Kpyrnosa U.A., DJjieMeHTapHAsT  MaTeMaTHKa  MpH | Y4eOHO-METOIMYECKOEe 2018 OBbC «Jlaab»

VYpazosa U.B. H3y4YeHUM BbICHIeH : y4eOHO-METOAUYECKOE rnocooue

nocobue / cocrapurenu M. A. Kpyrnosa, 1. B.
VYpazoa. — Omck :OMI'Y, 2018. — 112 c.

3 | HoOpsiauHa 1. B Hoopbinuna, HW. B. DOnemenrtaphHas y4eOHO- OBC «Jlanb»
MaTeMaTHKa : y4eOHO-METOIUYEecKoe MocoOHue | METOAMYECKOE Mocooue 2018
/ U. B. HoOpweiauHa, H. M. HcaeBa, H. B.
Copoxknna. — Tyma : TT'TIY, 2018. — 95 c.

4 | EnpbuanunoBa I'. T'. EabuanunoBa, I'. T'. DnemenrapHas ydaeOHoe ocodue OBC «Jlanb»
MaTeMaTHKa : yueOHoe mocodue : B 4 yacTsax /
I'. I'. EnpuanunoBa, P. A. MenbHUKOB. — 2-€ 2019
u3a., crep. — Mocksa : ®JIMHTA, 2019 —
Yacte 3 — 2019. — 93 c.

5 | EnpuanunoBa I'. T EabuanunoBa, I'. T'. Dnemenrapnas yaeOHoe ocodue OBC «Jlaab»
MaTeMaTHKa : yueOHoe mocodue : B 4 yacTsax /
I'. I'. EnpuanunoBa, P. A. MenbHUKOB. — 2-€ 2019
u3a., crep. — Mocksa : ®JIMHTA, 2019 —

Yacts 4 — 2019. — 101 c.




8.2. lonosiHuTEILHAS JIUTEPATYpPa

Tun (yueOHHK, yueOHOE

KoanyecTBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToIMYecKoe nocooue,
HaumeHnoBaHnue
NPAKTHKYM, AP.) 3EC
1 | bepnuxosa N.K., JJjleMeHTapHasi  MaTeMaTHKa B
Kpyrnosa N.A. noMous BbICHIel :ydyeOHOe mocobue / 2016 9bC «Jlanb»
cocraputenn M. K. bepuuxoBa, M. A. yuebHoe rmocodue
KpyrimoBa. — Omck :OMI'Y, 2016. — 118
C.
2 | bapanosa E.B., bapanoBa, E. B. 3Juaemenrapnas yueOHo- 9bC «Jlanb»
Mennkosa C.B. MaTeMaTHKA :y4e0HO-METOIUIECKOS | METOJMYECKOE IMOCOOue 2014
nocobue / E. B. bapanosa, C. B. MenbkoBa.
— Hwxnuin Hosropon : HHI'Y um. H. N
Jlo6aueBckoro, 2014 — Yacts 1 — 2014,
—99c.
3 | Xadupos AKX, Kadsapos, A. K. IIpopuibHoe | yueOHO-TUAAKTUYECKHMA 3BC «IPRbooks»
o0y4eHHe MaTeMaTHKe CTapIIEKIACCHUKOB | KOMILIEKC
yueO.-nuaakr. kommiekc / A. K 2017

XKagsapos. —Hoocubupck :Cubup. yHHB.
u3a-Bo, 2017. —467 c.




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

1. Elibrary [DnekTpoHHBIN pecypc] : HaydHas 3JeKTpoHHas OmOimoreka. — Mocksa: HOB,
2000. — Pexum nmoctyna : elibrary.ru. — 3ar. ¢ axpana. — f3. pyc., anri.

2. WebofScience [DnekTpoHHBIH pecypc] : MyJIbTHIUCHUILIMHApHas pedepaTuBHas 0asza
nannbix. — Philadelphia: ClarivateAnalitics, 2016 — . — Pexxum nocrymna : ps.webofknowledge.com.
— 3ari. ¢ 3KkpaHa. — f3. pyc., aHrJIL.

3. Scopus [Dnekrponnblii pecype] : pedepatuHas 6a3a nanubix. — Netherlands: Elsevier,

2004. — Pexxum goctyma : scopus.com. — 3aril. ¢ 3kpaHa. — SI3. pyc., aHrJ.

1. Caittr YMK no reomerpun aBtopoB U.M. CmupnoBoit u B.A. CmupnHoBa. Paznen
«DnemeHTapHas MaTeMaTHhKa JUTSt CTYJICHTOB MeJarorHYeCKux BY30B»
http://geometry2006.narod.ru/

2. HayuHo-nionysipubliii sxypHai «KBant» Pexxum nocryna: http://kvant.mccme.ru/key.htm

3.JIluaus YMK U. ©. lapeiruna. ['eomerpust (7-9) . Pexum nocryna:

https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/

4. Jwmamms YMK E. B. IlotockyeBa. ITeomerpus  (10-11)  (yrmy6.)
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

— Januurep B.A. Kelic-MeToa B MOArOTOBKE y4WUTENsl MaTEMaTUKH [DJIEKTPOHHBIA pecypc]:
URL: www.evolkov.net/case/case.study.html

— JHonropykoB A. Meton casestudy Kak COBpeMEHHas TEXHOJIOTHSA NpoQecCHOHATBHO-
OpPUEHTHUPOBAHHOTO oOyueHus [ DJ1eKTpOHHBIN pecypc]. URL:
www.evolkov.net/case/case.study.html

— HWudopmammonnas nogaepxka LT, EI'D. URL: http://www.ctege.org

—  OdunmansHelii HHOOPMALIMOHHBIN MOPTANl €AMHOTO TOCYJAPCTBEHHOTO dK3aMeHa
URL: http://www.ege.edu.ru

— Poccuiickuii o6meo6pazoBatenpHbiit moptan. URL: http://www.school.edu.ru

— Poccuiickoe oOpazoBanne denepanbusbiii mopran. URL: http:// www.edu.ru

— @enepanpHast ciaykba 10 Hamzopy B cdepe obpaszoBanus u  Hayku. URL:
http://obrnadzor.gov.ru

— @enepanbHblil MHCTUTYT Nenarorndeckux usmepenuit. URL: http://www.fipi.ru

— @epaepanbHbIl  TOCYNApCTBEHHBbIM 00pa3oBaTeNbHBIM  CTaHAApPT OCHOBHOTO  OOIIETro
obpazoBanusi. URL: http://standart.edu.ru

— @enepanbHbIi TOCYIapCTBEHHbIN 00pa30BaTeNbHBIN CTAaHIAPT CpeiHEero (MOJIHOr0) 00IIero
oOpaszoBanus. URL: http://standart.edu.ru

8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIeNCTBUS - OECCPOUHO
2 | Office Standart HoroBop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok eicTBHs - OeCCPOYHO



http://geometry2006.narod.ru/
http://kvant.mccme.ru/key.htm
https://drofa-ventana.ru/kompleks/umk-liniya-umk-i-f-sharygina-geometriya-7-9/
https://drofa-ventana.ru/kompleks/umk-liniya-umk-e-v-potoskueva-geometriya-10-11-uglub/

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBanue 000py10BaHHBIX
Y4eOHbIX KAOUHETOB, JJadopaTopuii,
MAaCTepPCKHUX U JAP. 00beKTOB 151

IlepeyeHb OCHOBHOIO
NpoBe/ieHUs MPAKTHYECKUX U

N N o0opynoBaHust
n/n | 1a00paTOPHBIX 3aHATUH, MOMEIleHH i /15
CaAaMOCTOSITEJILHOM Pad0THI 00y4aIOIUXCH
(Homep ayauTOpHH)
Aynutopus BeOKOH(EPEHITHIA. Croubl YYEHUYECKHE., CTON
VYyeOHass ayquTopusi sl NPOBEACHHUSA | IPENOJAaBATEIbCKUM,  CTYyJbs,  JIOCKa

3aHATUH  JICKIMOHHOTO  TUMa. Y4eOHas | (MapkepHas), kadeapa HamosbHas, [1K
aymuTOpUsS  JUISL  TIPOBEICHUS  3aHITHHA | TEIEBU30D.

CEMHUHAPCKOTO THIIA. Y4eOHas ayAUuTOPHS IS
KYPCOBOTO IPOCKTHPOBAHUS  (BBITIOJTHCHHS
KYpPCOBBIX PaboT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATBHBIX
KOHCYNbTallMii YueOHas ayauTopus JUIs
MIPOBEJICHUS 3aHATHIA TEKYIIETO KOHTPOJIS H
npomexyrounoi arrecraimu (VJIK-301)

Komnberorepubsii  knacc.  Ilomenienue Cromnsr YYEHUYECKUE, CTYJbs
JUIS  CaMOCTOSITENIbHOM  paboThl. YueOHas | yuenuueckue, IIK ¢ BbIXomoM B ceTh
aymaTopus A IpoBeneHMs  3aHATHH | IHTEpHET
CEMHHApPCKOro TUMa. YueOHas ayauTopus st
KYpPCOBOTO IPOEKTHUPOBAHUS  (BBIIOJIHEHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus Ui
MPOBEACHUS TPYMIOBBIX U MHAUBUIYATbHBIX
KOHCynbTallMil. YueOHas ayautopus JUIs
MIPOBEJEHUS 3aHATUH TEKYIIEro KOHTPOJIA U
npoMexyrouHoi arrecramuu. ( [-401).




