[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
®WO: CmupHoB Cepreit Hukonaesny

Iomxsocts: spuo pfepRICTEPCTBO HAYKH [M BBICIIEro oopazoBanusi Poccuiickoi denepanun
[ata nognucanus: 09.10.2023 14:16:55

Yuukaneroiii niporpammkeli K" BOY BO « TBepckoi rocy 1apcTBEHHBIN YHUBEPCUTET»
69e375¢647€97504e8830e7b4fcc2ad 13508

Paboyvas nporpaMma TUCHIUTUIMHBI (C aHHOTALUEH )

3apauu ¢ napaMerpaMi B IKOJJbHOM KypCe€ MaTEMaTHKH

Harpasiienue moaroroBku

01.03.01. MATEMATHUKA

IIpoduib moaroToBKH

IIpenogaBanne MaTeMaTHKH H HHPOPMATHKH

Hns crynentos 4 xypca

®opma 00y4yeHus: OyHas

CocraButens: —7. J%

K..-M.H., 1orieHT A.A. ['oiryGeB

|

Tseps, 2019



|. AHHOTALIMA

1. leanb 1 3a7a4u JUCHUILIHHBI

Bnagenune mnpuemamMy pemieHHs 3ajad C MapamMeTpaMu MOXKHO CYHUTATh
KpUTEpUEM 3HAHUW OCHOBHBIX PAa3/IeIOB IIKOJbHON MaTeMaTHUKH, YpPOBHS
MaTEMaTHYECKOTO 1 JIOTHUYECKOTO MBIIIJICHHS.

Ilenb AMCIUIIMHBI COCTOMT B (DOPMHUPOBAHUHU Y CTYJEHTa — OYIYIIEro
YUUTENS] MAaTeMaTUKU YMEHHUM U HABBIKOB MO PEIICHUIO 3aJa4y C MapameTpamu;
dbopMHUpOBaHUE YMEHHUS BBICTPAWBATHh JIOTHYECKYIO IIEMOYKY PACCYKICHUN W
MOBBIIIIEHUE YPOBHS JIOTUYECKOTO MBIIUICHUSI U MAaTEMaTUYECKON KYJIbTYPHI.

3aaun AUCUMIUIMHBI - MOJY4YEHUE HABBIKOB M PACHIMPEHUE MPUEMOB 10
GbopMUpPOBAHHIO y YydYalllerocs HHTEpeca K TMpPeaMeTy, pa3BUTHE HX
MaTeMaTUYECKUX CTIOCOOHOCTEMN, pa3BUTHUS UCCIIEIOBATEIILCKON U MO3HABATEIbHON
JEATCIBHOCTH ~ y4alllerocsi, OOECIEeUeHHUs] YCIOBUU JJISI  CaMOCTOSTEIbHOU
TBOPYECKOU pabOTHI.

AKTyaJIbHOCTh TIpeMeTa CBs3aHa ¢ TeM, 4YTo oOydeHue 3ajgadaM ¢
nmapaMeTpaM IOTPeOyeT OT YYalluXCsd YMCTBEHHBIX MW BOJICBBIX YCHJIUH,
Pa3BUTOrO BHUMAaHUs, BOCIUTAHUS TaKUX KaueCTB, KAK aKTUBHOCTb, TBOpUYECKas
WHUIIMATUBA, YMEHHMH KOJUICKTUBHO-TIO3HABATEIBHOTO Tpyla — B JTOM
3aKJIF0YAETCsl BOCIIUTATEIBHOE 3HAYEHUE Kypca.

JIns yCHenHoro ycBOE€HHUsI Kypca CTYIEHT JOJDKEH UMETh 3JIEMEHTapHbIC
YMEHHUSI peliaTh 3a/1a4d MOBBIIMICHHOTO MO CPAaBHEHHIO ¢ 00s3aTEIbHBIM YPOBHEM
CJIO)KHOCTU; TOYHO W TpaMOTHO (HOPMYJIMPOBATH HU3YUYEHHBIE TEOPETUUYECKHUE
MOJIOKEHHUS] U M3JlaraTh COOCTBEHHBIE PACCYXIEHUS TIPU pEUICHUU 3ajlay;
MPaBUJIBHO TMOJIb30BAThCS MATEMATHUYECKOM CHMBOJUMKOM W TEPMHUHOJIOTHEW;

MPUMEHSITH PAIIMOHATILHBIE TIPUEMBI TOKIECTBEHHBIX MPE0Opa3oBaHUi.

2. MecTto aucuuniimubl B ctpykrype QOIIL

JucuunirHa OTHOCUTCS K (DOPMHUPYEMON YYaCTHUKAMH 00pa30BaTEIbHBIX
OTHOIIEHWH dYacTH Ojoka 1 — K DJIEKTUBHBIM JUCHMILIMHAM, YIIIYOJSIOLIUM
YHHUBEpCaJbHblE  KOMIIETEHIMM U (QOPMUPYIOUIMM  MpodeccHoHaTbHbIC
KOMIIETEHLIUH.

JlucuuiuinHa SIBASIETCS 3aKpeIvisronied u o0oO0maromen 1 AUCIUTIINH,
«JnemeHTapHas ~ MareMatuka (anarebpa)», «DJIeMeHTapHas ~ MaTeMaTHKa

(reometpus)», «llcuxonoro-nenarorndyeckie OCHOBBI OOYYECHHS MaTEeMaTHKE».
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Jlns ycnemHoro yCBOEHHs Kypca CTyAEHT AOJDKEH MMETh DJIEMEHTAPHBIE YMEHHUS
pemarb 3aJadd  MOBBILIEHHOTO IO CPAaBHEHUIO C O00s3aTEIbHBIM YPOBHEM
CIIO)KHOCTH; TOYHO M TpPaMOTHO (OpPMYJIUPOBAaTh H3YUYEHHBIE TEOPETUUYECKUE
MOJIOXKEHUS W H3Jaratb COOCTBEHHBIE PACCYKIEHUS IpU pPEHICHUH 3aj]1ay;
IIPAaBUJIBHO I10JIb30BAaTbCd MaTEMAaTHYECKONM CHUMBOJIMKOM W TEPMHUHOJIOTHUEH;
IPUMEHATH PallMOHAIBbHBIE IPUEMBI TOKIECTBEHHBIX MPE0Opa30BaHUIl.

JlucrmmuiHa u3y4vaercs Ha 4 kypcee (7, 8 cemecTpsi).

3. 0O0beM DUCHMILIMHBI: 6 3a4eTHBIX eauHull, 216 akaJgeMHYEeCKUX 4YacoB, B TOM
qucie:

KOHTAKTHAA ayJAUTOPHasi padoTa: JeKIn 52 Jaca, IpaKTHUECKUE 3aHATHS 52 Jaca, B
TOM YHCJIC TIpaKTHIecKast oAroroBka 10 4yacos;

camocTosiTeIbHasi padora: 112 yacos, B TOM 4uciie KOHTPOJIb 27 4acoB.

4. Tlnanupyemble pe3y/ibTaTbl O0y4YeHHs] MO IMCHMIIMHE, COOTHECEHHbIE C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTe/ILHOM MPOrPaMMBbI

[Tnanupyemble pe3ysbTaThl OCBOCHHS
00pa3oBaTeIbHOM POrpaMMBI
(hbopmupyemble KOMITETEHITHN)

HJ'IaHI/IpyeMLIC PC3YyJIbTAThI O6y‘~ICHI/I${ 1O AUCLHUITIIMHE

YK-4 Criocoben OCYILIECTBIISTh
JIEJIOBYI0 KOMMYHMKAILIUIO B YCTHOW U
IMMCbMEHHOU dopmax Ha
rOCyIJapCTBEHHOM s13bIke Poccuiickoi
@denepatui U HMHOCTPAHHOM(BIX)
sI3bIKE(ax)

VYK-4.1 Boibupaer cTiiib 0OIIEHHUs HAa PYCCKOM SI3bIKE
B 3aBHCHUMOCTU OT LI€JIM WU YCIOBUI IapTHEPCTBA;
aanTUpyeT pedb, CTUIb OOLIEHUS U S3BbIK JKECTOB K
CUTYyaLsIM B3aUMOJIEUCTBHS

VYK-4.5 [lyOnuuHO BBICTYNAeT Ha PYCCKOM SI3bIKE,
CTPOMT CBOE BBICTYIUIEHHE C Y4YE€TOM ayIUTOPUM U
LEITH OOLLEHUS

[TK-1 Cnocoben nmpenogaBaTh
MaTeMaTHKy U (UI1) HHPOPMATUKY B
CpeAHEN MIKOJIE, CIEeIUaTbHbBIX
y4eOHBIX 3aBEJICHUSIX Ha OCHOBE
MOJIYYEHHOT0 (PYHJaMEHTAIBHOTO
o0pa30BaHMs U HAYYHOTO
MHPOBO33PEHUS

[K-1.1
MpenoaBaHust IPoPeCcCHOHANBHBIX TUCIUTIITNH

[K-1.2 y4eOHbIE
00pa3oBaTeNbHBIM MPOTPaMMaM C YY4€TOM YPOBHS

HpI/IMeH}IeT COBpPEMCHHBIC  MCTOAWKU

[Inmanupyer 3aHATUS 1O

II0ATrOTOBKH n ICHUXO0JIOTO-BO3PACTHBIX

0COOEHHOCTEH ayaAuTOpun

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS

sK3aMeH (8 cemectp).

6. SI3bIKk MpenogaBaHus: PYCCKUIL.




1. Conepxanue NJUCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3gejaM) ¢
YKa3aHHEM OTBeJIeHHOI0 Ha HUX KOJIMYeCTBA aKaJeMU4YeCKHX YacOB M BH/IOB

Y4eOHbIX 3aHATHI

KonrakTHas padora CamocTrosiTesb-
Y4yebHas nporpamMmma — Beero IIpakTHyeckue | Hasi padora, B
HAaMMEHOBaHHUE pa3/iesioB 3aHsaTHs/ TOM YHCJIe
(uac.) Jlekuuu
TeM Ilpakmuueckasn KOHTPOJIb
n0020MmoeKa (uac.)

Tema 1. Ilonsitue
napameTpa U pericHus 14 2 2/2 10
3aJ1ayy C MapaMeTpoOM
Tema 2. JIuneninbie
YpaBHEHUS U HEPABEHCTBA 18 4 4/4 10
C mapameTpaMu
Tema 3. KBagpaTHsie
YpaBHEHHS U HEPABEHCTBA 24 6 6 12
C mapameTpaMu

Tewma 4. JIpo6HO-
parMoHaIbHBIC YPAaBHCHUS
Y HEPABEHCTB C
napameTpoM

Tema 5. TpancueHaeHTHbIE
YpaBHEHUS U HEPABEHCTB C 34 8 8 18
napameTpoM

Tema 6. Mcnionb3oBaHue
CBOMCTB (DyHKIIMII B
perieHue 3aaa4 ¢
napameTpoM

Tewma 7. I'paduueckuit
METOJI PEIICHUS 3a/1a4 C 30 8 8 14
rapamMeTpoM

Tema 8. Mcnionp3oBanue
METOJIOB MaTeMaTUYECKOTO
aHam3a JJIs PEeIIeHUI
3a/1ay ¢ mapaMmeTpaMu

UTOI'O 216 52 52/10 112

28 8 8 12

34 8 8 18

34 8 8/4 18

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH
[TpenogaBanue y4eOHOM AMCHUILIIMHBI CTPOUTCS HA COUYETAHUH ayAUTOPHBIX
3aHATUN U Pa3IUYHBIX (POPM CaMOCTOATEIBHON PabOTHI CTYACHTOB.



Tarke Ha 3aHATUSAX TPAKTUKYETCS CAMOCTOSITENIbHAs pabdoTa CTYACHTOB,
BBITMIOJIHEHUE 3aJ1aHUil B MAaJbIX TpPYyMMax, MUCbMEHHbIE PA0OThI, MOJICIUPOBAHUEC
JUCKYCCHOHHBIX CUTYaIlii, paboTa ¢ pa3gaTOYHbIM MaTepHajoM, IPHUBIECKAIOTCS
pecypebl cetn INTERNET. Kypc mpemgycmarpuBaeT BBITOJIHEHHE KOHTPOJBHBIX U
CaMOCTOSTENTLHBIX PAa0O0T, MUCBMEHHBIX JOMAlTHUX 3amaHnid. B kadectBe (opm
KOHTPOJIS KCTIOJIB3YIOTCSI PA3TIMYHBIE BapUAHThI B3aUMOIPOBEPKH 1 B3aUMOKOHTPOJIS.

NuTEepakTBHOE B3aMMOJECUCTBUE CTYJCHTOB C OJHOM CTOPOHBI U
MIPEToIaBaTelis C APYroi, a TakKe CTYIEHTOB MEXIy COOOH M ¢ IpernoaBareieM
BO BpeMsl IPAKTUUECKUX 3aHSITHI.

OopazoseamenbHble MexHOI02UU

1. JluckyccHOHHBIEC TEXHOJIOTHUU

2. Undopmarmonnsie (uudpossie)

3. TexHOMOTHH PA3BUTHS KPUTHIECCKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyuenHus

1. AKTUBHOE CITyIIaHue

2. Jlexiust (TpaauiiiOHHAS)

IV. OueHouHble MaTepuaJbl VISl NMPOBeJdeHUs TeKylleld U MPOMeKYTOYHOM
arrecTauuu

1. Oyenounvie mamepuansl 0141 nposedeHUs meKyuiei ammecmayuu

3agauyu mo TeMam

1
1. Pemute ypaBHEHUE M=—+ OTHOCHUTENBHO X .
m

m(x-1)

2. Pemmre ypaserue MX +3mx—(M+2) =0 orHocuTensHO X .

3. Pemnte ypaBHEHHUE \/ X? +ax—2a = X +1 oTHOCHTEIbHO X.

4. Pemmre nepasenctso l0g, a>1og . a® OTHOCHTENBHO X.

a

5. Ilpu kakoM 3HAUEHUH MapamMeTpa a CyMMa KBaJpaTOB KOPHEW ypaBHEHHS

x* —ax+(a—1)=0 Gyner nanmenpimeii?

6. HaiimuTe Bce 3HaueHHWs TapaMmeTpa a, MPU KaKIOM U3 KOTOPBIX BCE

KOPHH ypaBHEHUS
3ax® +(3a% ~12a% ~1)x—a(a—4)=0

YIOBJIETBOPSIIOT HEPABEHCTBY ‘X‘ <1.



7. YpaBHeHue X2 — Qa + 5‘ — \a — 5‘)X + (a — 12)(& + 12) =0 wumeer 1Ba

Pa3JINYHBIX OTPULATENBHBIX KOpHA. Halinure a.

8. YpaBuenue ‘1 — ax\ =1+ (l — 2a)x +ax® uMeeT e/IMHCTBEHHBI KODEHb.

Hannure a.

9. Ilpm kakux 3HAYEHMSIX TMapaMeTpa a CUCTEMa YypaBHEHUU

x? + y% =100,
MMEET €IMHCTBEHHOE pelieHue?
X+y=a

10 (EI'2-2010). Haiinute Bce 3HA4YeHHS a, MPU KaXKIOM U3 KOTOPBIX

dyrkums f(x)=x% - 2‘x — az‘ — 8x mMeeT 0oJiee IBYX TOYEK IKCTPEMYyMa.

11 (mpoouble 3amanusi k EI'D-2010). Haiinure Bce 3HaueHUs a, Npu
KaXXJO0M M3 KOTOPBIX HEPABCHCTBO ‘X +1‘ + 2‘X+ a\ > 3 — 2X BBIMOIHIETCS JJId
100010 X.

12. Haiigute Bce 3HAYeHUsA NapaMeTpa a, HPU KaXAOM H3 KOTOPBIX

YpaBHEHHE ‘X + 3‘ -1= ‘ZX — a\ MMEET €IMHCTBEHHBI KOPEHb.

13. Haiinutre Bce 3HaueHUsA MapameTpa a, MPU KaXIAOM U3 KOTOPBIX

ypaBHEHHE ‘X + 3‘ -1= ‘ZX — a\ YIMEET €MHCTBEHHBIN KOPEHD.

14. Haiinute Bce 3HAYCHUS a, NPH KAXIOM M3 KOTOPBIX YpaBHCHHE

‘xz —6X+ 8‘ + ‘xz —B6X + 5‘ = a MMCET POBHO TPHU KOPHAI.

15. Haiinure Bce 3HaueHUs a, NPH KaXKIOM M3 KOTOPHIX ypaBHEHHUE
‘X + a\ + HX — 3‘ — 4‘ =1 umeer posnO 2 KOpHSL.

16. Haiimute Bce 3HAYCHUS a, NPU KAKIOM M3 KOTOPHIX ypaBHCHHE
(a +4x— X —1Xa +1- ‘X — 2‘) = 0 umeer poBHO TpU KOpPHSL.

17. HalinuTe Bce 3HaUCHUS a, TPU KAKJOM U3 KOTOPHIX YpPaBHEHHUE



x4x2 ++Ja2—a—1)+/(8—af + (27 +a)f - JB-a)27+a) =21
NMECT CANMHCTBCHHOC peIHCHI/Ie.

18 (EI'D-2011). Haiinure Bce TMOJOXKHTEIbHBIE a, NPUH KaKIOM W3

KOTOPBIX CUCTCMA ypaBHeHI/Iﬁ HMCECT CIMHCTBCHHOC PCIICHUC!
2 2
(x-5) +(y-4y =9,
(x—2Y +y?=a’

19 (memoncTpanmuonnbiii Bapuant 2011 r.). Haiiqure BCce 3HaueHus a,

IIPU KaKJOM U3 KOTOPBIX CUCTEMa YPaBHEHHI NMEET €IMHCTBEHHOE PeIlleHuE:
4 4)
a(x +1)_ y+2—-|X,
X2 +y? =4.

20. HaiinmuTe Bce 3HAUYCHHS a, MPHU KAXKIOM M3 KOTOPHIX CHUCTEMa HMEET

pELICHMUS:

x? +(8a+4)x+7a%+4a<0,
x* +a’ =16.

21. Hailimute Bce 3HAYECHHS a, NPH KKIOM H3 KOTOPHIX 3HAYCHHUE
BBIPOKECHUS — (a +l){X‘ HE PAaBHO 3HAYEHHUIO BBIPDAKEHHS 2x + a JUIS BCEX x M3
IPOMEXYTKA (— 5;2].

22. Haiinute Bce 3HA4YECHHS MapaMeTpa a, MPU KOTOPHIX KOJUYECTBO KOpPHEH
ypaBHEHUSI (a -5) X —2X° +X=0 paBHO KONMYECTBy OOLMX TOYEK JMHHMIA
x*+y’=a’ny=6-|x-2|

23. Haiimure Bce 3Ha4YeHWs &, MPU KaXKIOM H3 KOTOPBIX YpaBHEHHE

cosva® — x? =1 umeer POBHO JECATh PEIICHUI.



2. Ouenounvie mamepuansl 01 RPOEEOEHU NPOMENHCYIOYHOI ammecmayuu

[Tnanupyemblit
00pa3oBaTebHBIN Pe3ynbTaT

TumoBkle KOHTPOJIbHBIC

Kpurepun oniennBanust u

3aaHHs IIKaJIa OLlCHUBAHHS
(KOMITIETEHITHS, MHTUKATOP)
VK-4 Criocoben 1. IloaroToBUTH | ® 3HaeTr Bce NOHATUS U
OCYIECTBIIATH ACTOBYIO METOINYECKHE YTBEPKICHHUS,
KOMMYHHKAIIHIO B YCTHOU U
OMMYHHUKALIO B YCTHO pEKOMEHIaLIHN U1 HEOOXOIMMBbIC JUIst
MHUCHMEHHOM (opMax Ha eLICHIS sagauy: | PCUICHAT sa1adH — 15-20
p A ) bannos

TOCY/IapPCTBEHHOM SI3BIKE
Poccuiickoii @eneparu 1
MHOCTPaHHOM(BIX ) sI3bIKE(ax)
VK-4.1 Bvibupaem cmuno
00WeHUsl HA PYCCKOM SA3bIKE
8 3A8UCUMOCTIU OM Yeu U
V08Ul napmuepcmea,
aoanmupyem peys, CiLlb
00UeHUsL U AZbIK HCECMOB K
cumyayusim
83auUMOo0elcmeusl

VK-4.5 [lyoauuno
gblCmynaem Ha pyccKom
A3bIKe, CMPOUm coe
8bICIYNIEHUE C YUEeMOM
ayoumopuu u yeau ooweHus

Haitnurte Bce 3HaYeHUS
napameTpa b, npu
KaXJ0M U3 KOTOPBIX JJIS
J000T0 a HEPaBEHCTBO
(x-a—2bf +(y-3a-h) <12
AMEET XOTs OBl OJIHO
LEJIOYHMCIICHHOE PEILICHHE

(x;y).

2. IToaroroButs
METOIUYECKUE

pEKOMEHIAITNN TS
peIIeHMs 3aJ1a4u:
Halinnte Bce 3HaueHHA
a, I KaxJIaoro u3
KOTOPBIX  HEPAaBEHCTBO

ax’ —4x+3a+1>0
BBIIIOJIHACTCA OJI1I BCEX
—1<x<0.

3. Onucarp TOHATHS U

o dopmynupyer
ONPEACIICHUS IMOHITUHI U
YTBEPKACHUS,
HEO0OXOIUMBIC IS
pelIeHus 3a1auu, C

HE3HAYUTEIbHLIMA
omuokamu — 8—14 bannos
e 3Haer HEKOTOpBIC
onpese/icHUs] MOHATHH H
YTBEPKICHHUSI,
HEOOXOIMMBIE JUISt
pemienus 3amaun — 0-7
banios
n
e Coobwenue
xapakmepuszyemcsi
KOMNO3UYUOHHOL

UenbHOCMblo, COONI00eHA
Jno2u4ecKkas
noCne008amelbHOCHIb,
noooepacusaemcs
PABHOMEPHDIL MeMN HA
NPOMSANCEHUU BCE20
omeema — 15-20 6annos
o Coobwenue

CopmyIMpOBaTH xapaxmepuzyemcs
YTBCPXKACHHA, KOMNO3UYUOHHOLL
HEO0OXO0IUMBIE US| yenprocmpio, ecm
perieHus 3aa4U: | Hapyuenus
Haiinute Bce 3HaAUeHUsI | nocredosamenvHOCHU,
a, Opu KaXIOM U3 bonbUOe KOIUYECmeo
KOTOPBIX cHeTeMA Heonpasoanuvix nay3 — 8—
) 14 6annos
y—-X"=a, e He npocnexcusaemcs
2 AMECT | ,oouka, mbicib ne
X—y =a paszsusaemces — 07
POBHO JIBa PEILICHMS. bannos
ITK-1 Crioco0eH | 1. Opranu3oBars | ® Ilonno u npasunvro Oarvl

MpenojaBaTb MareMaTuky M
(nmm)  wHpOpMATHKYy B
cpenHei IKOJIE,

Y4EOHYI0 JeATEIIbHOCTD
JUISL  pelIeHUs 3aJadyu:

omeemvl Ha ce
NOCMAGIEHHblE  BONPOCHI,
npugedeHvl Heobxooumvle
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CIELUAIbHBIX y4eOHBIX
3aBEJICHUSIX ~ Ha  OCHOBE
MOJTY4EHHOTO
(byHIaMEHTATLHOTO
o0pa3oBaHMsT U HAYYHOTO
MHPOBO33PEHHUS

1IK-1.1 Tpumensiem
cospeMeHHble MeMoOuKu
npenooasamus
npogecCcuoOHaIbHbIX
OUCYUNTUH

1IK-1.2 IThanupyem yuebHvle
3aHamus no
00pa3068amenbHbIM
npocpamMmam ¢ - yuemom
VPOBHSL  NOO2OMOBKU U

NCUXON020-603DACTIHbIX
ocobenrnocmetl ayoumopuu

Haiinure Bce 3HaueHUs
a, I Kaxaoro wus
KOTOPBIX ~ HEPaBEHCTBO

ax® —4x+3a+1>0
BBIITIOJIHACTCA OJISI BCEX
—1<x<0.

2. Opraam3oBatb
y4eOHYIO AESTETbHOCTD
JUISL PEIICHUS 3a/1a4H:
Hainure Bce 3HaueHUS
a, pU KaxKJI0M U3
KOTOPBIX CUCTEMA

y—x° =a,
Xx—y°=a
POBHO JABa pCUICHUAI.

HUMECT

3. Omucarb MOHATHS W
y4eOHBIE  TEXHOJIOTHH,
HEOOXOUMBIE TUIS
peIIeHMs 3aJja4H:
Haiinute Bce 3HaueHUs
P, pu KOTOPBIX

MHO>KECTBO
byHKIIUN
3X+p

f(X)=————""—
() X% +5X+7
COIEPKUT IOJIyHHTEPBAII
(— 1;3]. Omnpenenure npu

3HAYECHUU

KaXXJIOM TaKoOM D
MHO’KECTBO 3HAUYEHUN
ynxun f.

npumepul; cmyoenm
nokasvléaem  NOHUMAHUE
u3nazaemozo Mmamepuaia
—15-20 6annos

o [lonno u npasunbHo OaHvl
omeemal Ha 6ce
nOCMaegieHHble  BONPOCH,
npugeoeHvl npumepul,
00HAKO umMeromcst
HEMOYHOCMU, 6  UYeloM
cmyoenm nokasvléaem
NOHUMAaHUe U3YYEHHO20
mamepuana
— 8-14 6annos

e Omeem Oan 6 OCHOBHOM
npPasuIbHO, HO
HeooCmamo4Ho
apeymeHmupo6anvl
6b1600bl, NPUBEOEHbl He

gce Heobxoo0umble
npumepul
— 1-7 6annos

L4 ﬂaHbl HeBepHble omeemal
HAa nocmaejlieHHovle

80NPOCHL

— 0 6annos
Hiin

e['paMOTHO  OCYIIECTBIISET
OpraHU3aIHIo yueOHOI
NeSITeIbHOCTH, a/IeKBATHO
OIICHUBAET  MOJIYYEHHBIN
pe3ynbTat — 15-20 6annos

e['paMOTHO  OCyIIECTBISAET
OpraHU3aIHIo yueOHOU
NesITebHOCTH, HE
OILICHUBAET pe3yabTar
nestenbHocTHn  —  8-14
bannos

e Ocy1ecTBiseT
OpraHu3aIIo yueOHOi
NESTENIbBHOCTH C TpyObIMH
METOANYECKUMHU
omubkamu — 1-7 b6annos

eHe crocobeH
OpraHM30BaTh  y4eOHYIO

NEeSITENBLHOCTD — () 6anios




V. Yueb6Ho-MeToqu4YecKOe U HH(POPMAIIMOHHOE 00ecTieyeHue THCIMILTHHBI
1) Pexomendyemast tumepamypa

a) OcHoBHas1 JIUTEpPATYypA:

1. lMankun, A. C. 3agaud ¢ peuIeHUSIMA MO BBICIIEHM MaTeMaTUKe, TEOpUu
BEPOSITHOCTEH, MaTeMaTHYECKON CTaTUCTHUKE, MaTEeMaTHIECKOMY
nporpaMMupoBaHuio : ydyebnoe nocoodue / A. C. [lankun, B. A. Hlankun. — 10-¢
u3a., crep. — Mocksa : JlamkoB u K°, 2021. — 432 c. : un., tabn., rpad. —
(YueOnble wu3manHusa [isi OakamaBpoB). — PexuM jgocTyma: 1o TOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=684406

0) JlonmosiHuTEILHAS JIATEPATYPA:

1. IToranenko, C. M. 3agauu peruoHaIbLHOTO COJIEPKaHUS KaK (pakTop
aKTUBHM3aLlMU NTO3HABATENILHOM JESITEIIbHOCTU HA YPOKax HHPOPMATHKH /

C. M. Iloranenko ; CeBepHblil (ApKTHUYECKH) PenepaabHblii yHUBEPCUTET UM. M.
B. JlomoHocoBa. — Apxanrensck : CeBepHblid (ApKTHUECKHid) (heaepaibHbIi
yauBepcuteT (CADY), 2013. — 103 c. : cxeM., Tab., wi. — Pexxum noctymna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=436191

2) [Ipocpammmoe obecneuenue

Google Chrome oecrataoe 110

Anpnexc bpaysep 6ecmiatHoe 110

Kaspersky Endpoint Security 10 | akt Ha mepemauy npas [1K545 or 16.12.2022
MHoro¢yHKIHMOHATBHBIHI oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvbl  OAHHBIX U UHDOPMAYUOHHBIE
CNpagoUHble CUCTEMbL

Buna undopmanuoHHoro pecypcea,
Sl —— Aapes (VR
pecypca
1 9BbC «ZNANIUM.COM» https://znanium.com/
2 9BC «<FOPAUT» https://urait.ru/
3 IbC «Vmupepenterckas https://biblioclub.ru/
OMOJIMOTEeKA OHJIAH»
4 OBC IPR SMART http://www.iprbookshop.ru/
5 9bC «JIAHb» http://e.lanbook.com
6 ObC Tel'Y http://megapro.tversu.ru/megapro/Web
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http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web

7 Penosurapuii TBI'Y http://eprints.tversu.ru
3 Pecypchl uznarensctBa Springer hitn://link springer.com/
Nature
9 CIIC KoncynbrantlIntoc (B cetn
TsI'Y)

V1. MeTroauyeckue MaTepuaibl 1151 00y4AIOIIUXCA M0 OCBOEHHIO TUCIUILTMHBI

Y4eOHast nporpamma

Tema 1. IlonaTHe NapamMeTpa U pelIeHHUs 32/1a4H ¢ IAPAMETPOM

Ilonatne mnapamerpa. Buabl ypaBHEHMHM M HEPABEHCTB, COJEpIKaIIUE
napaMerp. UTo 3HAYUT - pELIUTh YPaBHEHUE WM HEPABEHCTBO C IapaMETpaMHU.
UYTo 3HAUUT - UCCIIE0BATh ypaBHEHUE (OMPECIUTh KOJINYECTBO PEUICHUM, HAalTH
NOJIOKUTENbHBIE pEelIeHus U T.J.), coiepxaiiee napamerpsl. [lonHoe perienue
YPaBHEHUH U HEPABEHCTB C IIapaMETPOM.

Tema 2. JIuHeiiHbIe YypPABHCHUS U HEPABEHCTBA C IapaMeTpaMHu

OO0mue mnoaxoAbl K PEHICHUIO JMHEHHBIX YPaBHEHH W HEPaBEHCTB,
colepKamux IapaMerp. PemieHne ypaBHEHWH M HEPABEHCTB, NPUBOAUMBIX K
JIMHEUHBIM. JluHeiHblE ~ ypaBHEHUsS  C  IapaMeTpaMmu, coaeprKalme
JIOTIOJIHUTENbHBIE YCIOBUS (KOpPEHb paBeH JAAHHOMY YHWCIY, HpsMas HOPOXOIUT
4yepe3 TOYKY C 3aJaHHbIMM KOOpAMHATaMHU, YPaBHEHHUE HMEET OTPHULATEIIBHOE
pellIeHHue U T.11.).

Tema 3. KBagparHble ypaBHeHHs 1 HEPABEHCTBA C IapaMeTpamMM

Hccnenoanne xkBagpaTHOro TpexwieHa. Mcnonb3zoBanue teopemsl Buera.
Pemienne kBaapaTHBIX YpaBHEHUMM M HEPABEHCTB € IapameTrpoM. KBagpaTHbie
YPaBHEHMS C TapaMeTpaMu, COAEPKAIINE TOITOTHUTEIBHBIE YCIIOBHS.
Tema 4. [IpoOHO-panoHaIbHbIC YPABHEHUSI M HEPABEHCTB € apaMeTPoOM

Pemenue npoOHO-pallMOHANIBHBIX YPaBHEHUN U HEPABEHCTB C MapaMeTpOM.
YpaBHEHUS ¢ TapaMeTpaMu, COJEpIKaLUe JONOJHUTEIBHBIC YCIOBUS.
Tema 5. TpancueHAeHTHbIC YPABHEHHS U HEPABEHCTB € MapaMeTpoOM

Pemenue paznuyHbpIX ypaBHEHUN U HEPABEHCTB € MMAPAMETPOM: YPABHEHUS U
HEPAaBEHCTBA, COJAEpKAIlME€ MOAYJb, HUPPALUOHAIBHBIE, ITOKA3aTEIIbHBIE,
jgorapupMuyeckre. YpaBHEHUS! C MapaMeTpaMu, COAEp Kallue TONOJHUTEIbHbIC
YCIIOBHSL.
Tema 6. Ucnosib30BaHue cBOMCTB QYHKIMI B pellleHre 3a1a4 ¢ IapaMeTpPoM

Hcnonp3oBanne CBOWCTB (YHKIMM B pelIeHUE 3aJad C I[MapaMeTpPOM.
MHoxecTBO 3HaueHUW (PYHKIIUH, MOHOTOHHOCTh, IKCTpeMyMbl. Mcnonb3oBanue
YETHOCTHU U TIEPUOAUYHOCTH PyHKIIMI. MeTo OlIEHKHU.
Tema 7. I'paduyecknii MeTO1 pelIeHUsI 32124 C MApaMeTPOM
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['paduaeckuit MeToa pemeHus 3a1a49 ¢ TapaMeTpoM. 3a1auu ¢ mapaMeTpom,

HCIIOJIB3YIONINE TTOCTPOCHHSI MHOKECTBA TOUEK B CUCTEME KOOPJUHAT (X;Y), (X;a).

Tema 8. Ucnosib30BaHMe METOA0B MAaTEMATHYECKOT0 AHAJIU3A [JIsl PelleHui
3aJ1a4 ¢ mapamMeTpamMu

Hcnonp3oBaHne METOA0B MaTeMaTHUECKOro aHajau3a JJIs peH_IeHI/Iﬁ 3aga4d C

napamMeTpaMu.

8.
9.

BOHpOCbI K 9K3aMEHY

IlonaTHe mapameTpa v pelIeHNs 33/1a4U C TapaMETPOM.

Buapl ypaBHEHUN W HEPABEHCTB, cojlepxkauue mnapamerp. UTo 3HAUMT -
pELINTh YPaBHEHUE WM HEPABEHCTBO C IMAPAMETPAMMU.

Urto 3HAUUT - McCheoBaTh YpaBHEHHE (OMPEAEIUTh KOJUYECTBO PEIICHUH,
HAlTHU MOJOKUTEIbHBIE PEIICHUs U T.J.), coaepkailee napamerpsl. [lonHoe
pEILIECHNE YPAaBHEHUM U HEPABEHCTB C ITAPaMETPOM.

JIunelinble ypaBHEHUSI U HEpPaBEHCTBA ¢ mapamerpamu. OOIIMe MOaX0Ibl K
PEILIECHUIO TUHENHBIX YPABHEHUN U HEPABEHCTB, COACPKAIINX MTaPaAMETP.
Pemenne ypaBHEHNI U HEPABEHCTB, IPUBOAUMMBIX K JINHEHHBIM. JIMHENHbIE
YpaBHEHHsI C M[apaMeTpamu, COJEpIKALIUE JIONOJHUTEIbHBIE YCIIOBUS
(KkOopeHb paBeH [aHHOMY YHCIy, TpsiMas MPOXOJUT dYepe3 TOUYKY C
3aJaHHBIMU KOOpPJHWHATAMU, YPaBHEHHWE MMEET OTPULATEIBHOE PELICHUE U
T.J.).

KBagpaTHple ypaBHEHMS M HEpaBEeHCTBA ¢ mapamerpamu. MccimenoBaHue
KBaJpaTHOTO TpexwieHa. lcmons3oBanue Tteopembl Buera. Pemenue
KBaJIPaTHBIX YPABHEHUUN U HEPABEHCTB C [TIAPAMETPOM.

KBanparneie ypaBHEHHs ¢ mapaMeTpamu, COJEpKallue JONOJHUTEIbHBIC
YCIIOBHUSL.

JpoOHo-parmoHaIbHbIC YPaBHEHUSI U HEPABEHCTB C TTapaMETPOM.
YpaBHEHUS ¢ TapaMeTpaMHu, COAEPKAIIUE AOTOJHUTEIBHBIE YCIOBHUS.

10.TpancrieHIEHTHBIC YPaBHEHUS U HEPABEHCTB C TApaMeTPOM.

11. Ucnonb30BaHue CBOMCTB (DYHKIMI B pellICHUE 3a7a4 C TapaMeTPOM.

12.T'paduueckuii METO pelIeHus 3a1a4 ¢ TapaMeTPOM.

13.Ucnonp30BaHue METOJIOB MaTEeMaTHUYSCKOTO aHAIM3a JUIS PEIICHUH 3a1a4 C

napameTpamu
3agaum K IK3aMeHy

1. Oynxums f(X) umeer nepuos 4, uérna u Ha otpeske [0;2] cormanaer ¢

HKIIUEH = 2—X2. Haiinure, mpu Kakux 3HAUEHHUSIX a IpaduKu HKIAHN
y p p y

f(x) n g(x) = (2a—1)|x + 3 nepecexaroTest POBHO B 7 PasTHIHbIX TOUKAX.
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2. [Ipu xakux a ypaBHEHUE ‘xz —2X — 3‘ —2a= ‘x — a‘ —1 uMeeT pOBHO

TpU KOPH:?
3. U3BecTHO, 4TO HEPABEHCTBO
2
VbS@X—X2—16>F JE > — = blcos X
8X — X —16 3

MMEET XOTS OBl OJHH KOPCHb. HaﬁHHTG HanOOJIbIIIee U3 BO3MOKHBIX 3HAUCHUH

mapamerpa b.

4. Haiinute Bce 3HaUEHUS IEPEMEHHON X , YAOBIETBOPSIOLINE HEPABEHCTBY

(a+2)x —(2a+1)x* —6x+(a? +4a-5)>0
XOTsI ObI IIPH OJTHOM 3HAYCHUU @, IPUHAJICKAIIEM IIPOMEKYTKY [— 2;1].
5. HaiinuTe BCce 3HA4YEHHMs x, KOTOpPBIE YJIOBJIETBOPSIOT HEPABEHCTBY
(2a — l)X2 < (a + l)X +3a nmpu  moboM  3HAYEHMM ~ Iapamerpa  a,

MPUHAJICKAIIEM [TPOMEKYTKY (1;2).

6. Pemmre ypaBHEHHE Va2 —x +b? — x = a +b omHocuTenmsHO x.

/. Haiimute Bce a, MNOpU KOTOPHIX CpeAM KOpPHEW ypaBHEHUS
sin 2x + 6acos X —sin X —3a = 0 wnaiigyrca nBa, yaanéHHble ApYyT OT Apyra Ha
paccrosiaue 37/2.

8. A BBINIOJHACT HEKOTOPYIO pabOTy B CPOK, HA a JHEH OoJbinui, ueM B, u
Ha D gueit 6onbmuii, uem C (a >0,b> O). A u B, pabotast BMecTe, BBITIOJHSIOT

9Ty paboTy B CpOK, paBHbBI cpoky C. Ompenenure BpeMs, B KOTOPOE KaxKIbIi
BBITIOJTHSET ATy pabOTy OT/ICIBHO.
9. Haiinure Bce 3HaUYeHUS IMapameTpa b, MpU KaXKIOM U3 KOTOPBIX IJIA

moGoro a HepaBeHCTBO (X —a— Zb)2 +(y—-3a- b)2 <1/2 wumeer xorst Ol
0J1HO HenouncIenHoe pemenne (X; Y).

10. Haiinure Bce 3HauYeHUS a, NOPH KOTOPBIX CHCTEMa YpaBHEHUU

Jy+3=1- 5,
UMEET POBHO YETHIPE KOPHS.
16a—9 -6y = 25x° + y°

11. Haiigure Bce 3Ha4€HHS p, IPU KOTOPBIX MHOXKECTBO 3HAYECHUI (QyHKIINU

3X +
f (X) = —5———— COJIEPXXHUT NOJYHHTEPBA (— 1;3]. Omnpenenute npu KaxIoM
X" +9X+7

TaKOM p MHOXECTBO 3Ha4eHnH QpyHkuun f .

12. Haitaute Bce 3HAUYeHMS @, JJIS KaXJOTO U3 KOTOPBIX HEPaBEHCTBO
13



aX2 —4x +3a+1> 0 semonasercs I Bcex X.

13. Haﬁ,Z[PITC BCC 3Ha4YCHUI a, A KaXIOTr0 M3 KOTOPbIX HEPABCHCTBO

ax’ —4x+3a+1> 0 ssmonnsiercs s Beex X > 0.

14. Haiinute Bce 3HAUYEHUS A, ISl KaXJOTO U3 KOTOPBIX HEPABEHCTBO

ax® —4x+3a+1> 0 semonusercs urg Bcex X < 0.

15. Haiiaute Bce 3HAUeHUs @, IS KaXJOTO U3 KOTOPBIX HEPABEHCTBO

ax® —4x+3a+1> 0 sumonnsercs s Beex —1< X < 0.
16. Haiinute Bce 3HadeHus [P, NPU KaXIOM U3 KOTOPBIX A J1000ro (

2 2
X“+y =1
CHUCTEMA HMCCT PCIICHUA.

y=0qX+p
17. Haiinute BCce 3HaYeHUs [, IPHU KaKIOM U3 KOTOPBIX HalxeTcs ( Takoe,

x> +y% =1,
qTO CUCTCMa NMECT CANHCTBCHHOC peHleHI/Ie.
y=alx+p
18. Haiigure Bce 3HauYcHHMS &, HPU KaKIOM K3 KOTOPBIX HEPAaBEHCTBO
X% —ax+1

> < 3 BBINOJHSACTCS JJ1d BCeX X.
X +Xx+1

19. Haiinure BCce nenple a U b , JUISl KOTOPBIX OJIMH U3 KOPHEW ypaBHECHUS
3% +ax? +bx+12 = 0 pasen 1++/3.

20. TIpy Beex @ pelunte ypasHeHue X —va— x> =1.

2 o
21. Bemonnus 3ameHy nepemenHoro {=X"—6X+5, wnaiinure Bce
3HAYEHHUS a, npu KaXkI0M 3 KOTOPBIX ypaBHEHHUE

‘XZ —6X+ 8‘ + ‘XZ —6X+ 5‘ = @ ¥MeeT POBHO TP KOPHSL.

22. Haiimure Bce 3HAYEeHHWS &, MPU KAXKIOM H3 KOTOPBIX YpaBHEHHE

(a +Ax— X2 — 1Xa +1- ‘X — 2‘) = 0 uMeeT poBHO TPH Pa3IMYHBIX KOPHSL.
23. Haiimure Bce 3HAYECHHS &, MNPH KaXJIOM M3 KOTOPBIX CHCTEMa
y—x° =a,
) UMEEeT POBHO JIBa PEIICHUSI.
X—-y“-=a

14



24. Haiijure BCe 3HAYEHUS @, TAKHE, YTO HAUMEHBIIEE 3HAUEHHE (PYHKIIUN
‘XZ —(l+a)x+ a‘ +(a —1)‘X —i-:u MEHbIIIE 2.
25. Haiinute Bce 3HaueHWs a, NPU KKIOM M3 KOTOPHIX yPaBHEHHE
2 " o
x4 (a — Z‘XD + X% — Z‘X‘ + a = 0 umeer Gosiee TPEX pa3IMUYHBIX PEIICHUIA.

26. Haiinure Bce 3Ha4YeHWs &, MPU KaXKIOM M3 KOTOPBIX YypaBHEHHE

1= ‘X — 3‘ — ‘ZX + a\ MMEET €MHCTBEHHOE PEIICHHE.

27. HalimuTe Bce 3HAaYCHUA &, MPU KAXKIOM U3 KOTOPHIX W3 HEPABEHCTB

0 < X <1 cnexyeT HEPABEHCTBO (a2 +a-— Z)X2 — (a + 5)X —-2<0.

28. Haiinure Bce 3HaueHUs &, NPU KaXKIOM U3 KOTOPBIX (QYHKIHS

f(X)=x?+4x+

2
X —=X —J.‘ —d IPUHAMAET TOJBKO HEOTPULATEILHBIC

3Ha4YCHHA.

29. HaﬁI[I/ITG BCC 3HAYCHHA a4, IIpU KaXIOM H3 KOTOPBIX YpaBHCHUEC

3X + ‘ZX + \a — XH = 7‘X + 2‘ MMEET XOTs ObI OJIUH KOPEHb.

30. Haiinute Bce Takue @, UYTO HaWMEHbIEe 3HA4YeHUE (YHKIUU

f(x)= 4‘X — a\ -I—‘X2 + 2X —3‘ MeHbIIe 4.
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Metoanueckue YKasaHud JJisd oﬁyqamumxca M0 OCBOCHHUIO TUCIUIIJIMHBI

Opranusys cBoio yueOHYI0 paOOTy, CTyA€HThI T1OJKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXUM M XapakTep ydeOHOH
paboThl MO U3YYEHHUIO TEOPETHUYECKOr0 Kypca, MPAaKTHYECKOMY MPUMEHEHUIO
W3YUYEHHOr0 MaTepualia, MO BBIIOJHEHHUIO 3aJaHUN Il CaMOCTOSATEIbHON
paboTHl, M0 UCIIOJIB30BAHUIO HHOOPMALIMOHHBIX TEXHOJIOTHH U T.1.

Bo-eémopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJIMYECKOM MaTepHaje 1o
JUCLHUIUIMHE MEepeYHEM Y4YeOHO-METOJAMYECKUX H3JIaHUNA, PEKOMEHIYEMBbIX
CTyJICHTaM JJi MOATOTOBKM K 3aHATUSIM U BBIMOJHEHUS CaMOCTOSTEIbHOU
paboThl, a Takke C METOJUYECKHUMH MaTepualiaMu Ha OyMaXXHbIX W/UIU
AIEKTPOHHBIX HOCHUTEINAX, BBIMYIIEHHBIX Kadenapoil CBOMMU CHUJIAMU U
IpeAO0CTaBIsIEMbIE CTYyI€HTaM BO BpEMsI 3aHSITHIA.

CamocTosiTenpHas padoTa CTYAEHTOB, MNPEAYCMOTPEHHAass Yy4YeOHBIM
IJJAHOM JIOJDKHA COOTBETCTBOBATH 00Ji€e TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HCCIEI0BATEIBCKON PadOThl U OPUEHTHUPOBATH
CTYJICHTOB Ha YMEHUE IIPUMEHATHh TEOPETUUECKNE 3HAHUS HA IIPAKTHKE.

1. PaGora ¢ yuyeOHbIMH mocoOusAMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, IPEXKIE BCEro, OBJAJETh OCHOBHBIMU IIOHATHSAMM 3TOU
qucuuIuIinHbel. Heo0XouMo yCBOUTh ONpPEAENICHHs] U TIOHSTHS, YMETh MPUBOJIUTH
UX TOYHbIE (POPMYIUPOBKH, MPUBOJUTH MNPUMEPHI OOBEKTOB, YAOBIETBOPSIOMINX
TOMY ornpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYTr (PaKkToOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. Tpedyercs TakkKe 3HaTh CBSI3U MEXIY IMOHSATUAMH, YMETh
YCTaHaBIMBAaTh COOTHOILEHUS MEXAy KiaccaMl OOBEKTOB, ONUCHIBAEMbIX
Pa3TUYHBIMU TTOHSATHUSMH.

2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosaTenbHas padoTa CTy/IeHTa
ABJIIETCSI BAXKHBIM BHUJOM JCSATEIBHOCTH, IIO3BOJIIIOIIMM XOpOILIO YCBOUTH
U3y4aeMblii TpeIMeT M OJHMM U3 YCJIOBUM JOCTHXKEHHS HE0O0XOIUMOTO
KayecTBa MOATOTOBKM U MpOo(ecCuoHaNbHON NEPEenoAroTOBKH CHELHAIUCTOB.
Ona mnpeamnosiaraeT CamMoOCTOSITEIbHOE H3YYEHUE CTYIEHTOM PEKOMEHIO0BAaHHOM
y4eOHO-METO/IMYECKON JINTEPATypbl, PA3JINYHBIX CHOPABOYHBIX MAaTEpUasoB,
HanucaHue pedeparoB, BHICTYIUICHUE C JTOKIAI0M, MOATOTOBKY K JIEKIMOHHBIM U
IIPaKTUYECKUM 3aHATHUSIM, TOATOTOBKY K 3a4€TY U 3K3aMEHY.

3. IloaroroBka K MNPaKTHYeCKUM 3aHATUAM. [Ipu moaroroBke K
MPAKTUYECKUM 3aHSATHSIM CTYJIE€HTaM PEKOMEHAYETCS CJEeA0BaTh METOAMYECKUM
PEKOMEHJAIMSM 110 paboTe C yueOHBIMU MOCOOUSIMHU, PUBEACHHBIM BHIIIIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIE€ TIOHSATHS, KOTOPBIE CTYIEHTBHl H3Y4alOT B XOJE CaMOCTOSATEIbHOMU
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paboThI. {7151 TTOTHOTHI MCCIIEIOBAHUS PEKOMEHIYEeTCsI BITMCHIBATh B TJI0CCApUN U
T€ TEPMUHBI, KOTOPBIE CTYJIEHTaM OYIyT PACKpPbIThI B X0/1€ JIEKIIMOHHBIX 3aHATUH.

5. CocTraBjieHne KOHCNEKTOB. B KOHCIIEKTe OTpakeHbl OCHOBHBIE MOHSATHUS
TeMbl. J[Js HarISIAHOCTH W yIOOCTBA 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOHIIBI.

6. IloaroroBka k 3k3aMeHny. IIpy noaroToBke K 3K3amMeHy CTYIEHTHI
JOJDKHBI MICTIONB30BaTh KaK CaMOCTOSATEILHO TOATOTOBIICHHBIE KOHCIIEKTHI, TaK U
MaTepHaJIbl, TIOJyYCHHBIE B X0/ 3aHITHH.

KadecTBO ycBOEHHUS CTYJEHTOM KaXKI0M AUCIUIUIMHBI olleHuBaercs mo 100-
OaJITbHOM IIKaJIe.

WNHuterpanpHas pedTHHroBas oIleHKa (0ami) 1o KaxjaoMmy (Tmepuoay
oOyueHusl) CKJIaJIbIBaeTCs M3 OLEHKM TeKymeld padoThl CTYIACHTOB Ha
CEMUHAPCKUX, TMPAKTHUYCCKUX U  JIAOOPATOPHBIX  3aHATHSAX, BBITOJTHCHUS
WHIUBUIYAIbHBIX TBOPYECKMX 3aJaHUN W Jp. W OIEHKH 32 BBIMOJHECHUE
CTYJICHTOM Y4eOHOTO 3aJaHMs MPU PEUTHHTOBOM KOHTpOJE ycreBaemocTu. Ilpu
TOM J10J1s1 OalijioB, BBIJICTICHHBIX HA PEUTHUHTOBBIA KOHTPOJIb HE JOJDKHA
npesbiaTh 50% o011eit cymMmbl 0alIJIOB JaHHOTO MOYJIS (TIepHrojia 00yUEHHUs ).

CyMMa pelTHHTOBBIX 0asioB MO y4eOHON JNUCIUILIMHE, 3aKaHYUBAIOIEHCS
AK3aMEHOM, 0 uToram cemectpa cocrtapisgetr 60 (30 6amoB — 1-if moayns u 30
0amioB — 2-i1 MOAYb).

Crynenty, HaOpaBuiemy 40-54 Oanna, npu MOJBEACHUU UTOTOB CeMecTpa
(Ha TIOCTETHEM 3aHATHU 1O JTUCIUIUIMHE) B SK3aMCHAIIMOHHOW BEIOMOCTH H
3a4€THOM KHUKKE MOXET ObITh BHICTABJICHA OIIEHKA «YJAOBJICTBOPUTEIHHOY.

Crynenry, HaOpaBmeMy 55—60 6amioB, NMpu MOJABEICHUN UTOTOB ceMecTpa
(Ha MOCTeHEM 3aHSTHH 10 JTUCUHUIUIMHE) B rpade dK3aMeHAIMOHHOW BEIOMOCTH
«IIpemMuanbubie Oamuibl» MOXKET OBITH J100aBiIeHO 15 OaiIoB M BHICTaBICHA
DK3aMEHAITMOHHAs OICHKA «XOpOIIO». B Kakmx-1ub0 MHBIX Cydasx J00aBicHUE
MpeMUANTBHBIX OamuioB He pgomyckaercs. OIEHKY «OTJIMYHO» CTYASCHT MOXKET
MOJIYYHMTh TOJBKO Ha IK3aMEHE.

Crynent, HaOpaBmumii 10 39 6amioB BKIIOYUTEIBHO, caeT 3k3ameH. [lpu
HAJIMYUU TIOJITBEPKAEHHBIX JOKYMEHTAIBHO YBAKUTEIBHBIX MPUYUH, IO KOTOPHIM
OBLTM TIPOIMYIIEHBI 3aHATHS (JUIMTENbHas 00Je3Hb, OOyUYCHHE B JIPYTOM BY3€ B
paMKax CTyJACHYECKOW MOOWJILHOCTH U JIp.), CTYJIEHT MMEET IpPaBO OTpaboTaTh
MPOIYIICHHBIC 3aHATHS W TOJYYUTh JIOMOJHUTEIBHBIE Oa/lbl B pamMKax
YCTaHOBJICHHBIX 0aJIJIOB 32 MOJTYJIb.

CornacHo moaxoaaMm OallIbHO-PEUTUHTOBOM CHUCTEMBI B paMKax OLICHKHU
3HAHUW, YMEHUU, BIAJCHU (YMEHUN MPUMEHSTh) U (WJIM) OMbITA ACSTEIbHOCTH
JUCITUTIIMHBI YCTAHOBJICHBI CIIEIYIONINE ACTIEKTHI:
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b CO,Z[Cp}KaHI/Ie y‘l€6HOI>'I JAUCHUIITIMHBI B paMKaxX OJHOIro cEMeCTpa ACIUTCA

Ha JiBa MOAyJis (mepuoja ooydeHust). [Io okoHuanuu Moayis (mepuoga oOoydeHus )

OCYHICCTBIICTCA peﬁTHHFOBBIfI KOHTPOJIb YCIICBACMOCTHU 3HAHUU CTYACHTOB.

L CpOKH IMIPOBCACHUA peﬁTHHFOBOFO KOHTPOJIA:

oceHHull cemecmp — | peUTHUHTOBBIA KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCS

corjacHo rpaduky ydyeOHoro npoiecca, || pedTHHTOBbIN KOHTPOJIb yCIEBAEMOCTH

- JABC IIOCIICOAHHMC HCACIIH (1)aKTI/I‘-I€CKOFO 3aBCPIICHUA CEMCCTpPaA II0 Fpa(l)I/IKy

y4eOHOTo Mpoliecca;

eeceHnuul cemecmp — | PEUTHUHTOBBI KOHTPOJL YCHEBAEMOCTH IPOBOJUTCS

coriacHo rpaduky ydgeOHoro mporecca, || peiTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIBe TMocieqHue Heaenu (aKTUYECKOTO 3aBEPIICHUS CEeMecTpa Mo Tpaduky

y4eOHOTO

VI1l. MaTepuajibHO-TEXHUYECKOE 00ecriedeHrue TUCIUTIIMHbI

HaumeHoBanue
CHeNHAJBLHBIX® MOMEIIeHNI
M NMOMEIIeHUH 19

OcHAIIIEHHOCTH
cennaJbLHBIX
NoMeIeHui n
noMeleHun aJs

IlepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecredeHusl.
PexBH3UTHI NOATBEPKIAIOIIETO

CaMOCTOSITEJIbHOM PadoThl | CAMOCTOSITEJIbHOM AOKYMEHTa
padoThI
VueOHast ayTUTOpHUs st Komnnexm yuebnoi Google Chrome — 6ecrutatHo
MIPOBEICHUS 3aHATUI Mmebenu, Kaspersky Endpoint Security 10 as
JICKIIMOHHOTO THIIA, 3aHITUN | UHMEPaKMUeHAas Windows — AKT Ha miepeauy mpas
CEMHHApPCKOro THUIIA, cucmema [1K545 ot 16.12.2022

KypCOBOT'O IIPOCKTHPOBAHUS
(BBITIOJIHEHHUST KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUIYATbHBIX
KOHCYJIbTAIIHi, TEKYIIETO
KOHTPOJISL U TPOMEXKYTOUYHON
aTTeCTallNH,
yuebnas ayoumopus.: Ne 312
(170002 Teepckas obn., 2.
Tsepw,
nep. Caooswiii, 0. 35)

VYuyebHast ayuTopus 1is
MPOBEJICHUS 3aHATHI
JIEKIIMOHHOTO THIA, 3aHATUH
CEeMHUHAPCKOTO THIIA,
KypCOBOT'O IPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), rPYNIOBBIX U
WH/INBUIYaTbHBIX
KOHCYJIbTAIMi, TEKYIIETo
KOHTPOJISL ¥ TPOMEXKYTOUHON
aTTecTallly,
yuebnas ayoumopus: Ne 213

KommnekT yue6HOM
MeOenH, KOMIBIOTEP
(cucTemHBIH OJIOK,
MOHHTOD,
KJIaBUATYypa, MBIIIIb)
10 wt., komMmmyTaTop,
MYJIbTUMEIUNHBIN
KOMIUIEKT Y4e€OHOTO
KJlacca, S9KpaH
HACTEHHBIN.

Lazarus — GecrimaTHO

OpenOffice — 6ecmnatHo
MHoro¢yHKIHOHATBHBIN

penakrop ONLYOFFICE GecrutatHoe
[1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecriaTHO

Adobe Acrobat Reader DC - Russian —
OecriaTHO

Cadence SPB/OrCAD 16.6 —
I'ocymapcTBeHHBIH KOHTPAKT Ha
MOCTABKY JIUIICH3MOHHBIX
IIPOrpaMMHBIX NMPOAYKTOB 103 -
I'K/09 ot 15.06.2009

Git version 2.5.2.2 — 6ecriaTHO
Google Chrome — 6ecrutatHO
Kaspersky Endpoint Security 10 nms
Windows — Akt Ha niepenady mnpas
ITK545 ot 16.12.2022
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(170002 Teepckasa obu., 2.
Tsepw,
nep. Caooswiii, 0. 35)

Lazarus 1.4.0 — 6ecrmatao

Mathcad 15 M010 — Akt
npenocrasienus npas 1C00000027
ot 16.09.2011;

MATLAB R2012b — Akt
npenoctapyienus mpas Ne Us000311
ot 25.09.2012;
MHoro(}yHKITHOHATbHBIN

penakrop ONLYOFFICE GecrutatHoe
IT1O — 6ecmuiatHO

OC Linux Ubuntu 6ecrutataoe I1O —
OecruiaTHO

Microsoft Web Deploy 3.5 —
OecruiaTHO

MiKTeX 2.9 — 6ecruiatHO

MSXML 4.0 SP2 Parser and SDK —
OecriaTHO

MySQL Workbench 6.3 CE —
OecruiaTHO

NetBeans IDE 8.0.2 — 6ecriatHO
Notepad++ — GecriaTHO

Origin 8.1 Sr2 — noroBop
Nel13918/M41 ot 24.09.2009 ¢ 3A0
«Co¢tJlaitn Tpeitny;

PostgreSQL 9.6 — 6ecruiaTHO
Python 3.4.3 — 6ecruiatHo

Visual Studio 2010 Prerequisites -
English — Akt Ha nepenavy npas
No785 ot 06.08.2021 .

WCF RIA Services V1.0 SP2 —
OecriaTHO

WinDjView 2.1 — 6ecrutatHo
WinPcap 4.1.3 — 6ecrutatHO
Wireshark 2.0.0 (64-bit) — 6ecriatho
R studio — 6ecrutatHO

VIIl. CBenenusi 06 00HOBJIeHHMH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OOHOBJICHHBIH Onucanue BHeCEHHbIX Jata u Ne nporokoJia
ILI. | pa3gesa padouen U3MEHEeHM U 3acenanusi kadeapsi /
NMporpaMmabl METOAUYECKOr0
JTUCIUILIHHBI coBera (akyabrera,
yTBepAUBILIEr0
U3MEHEeHUSs
1. | V. Yuebno- 1) Pexomennyemas Pemenune nayuno-
MCTOAMICCKOC 1 JUTEPaATypa — METOIMYECKOI0 COBETA
WH(POPMAITMOHHOE | aKTyaJIu3alusl CIIHCKa MATEMATHYCCKOTO
obecrnieueHue
TMCHMITHHbI dakynbTeTa (IMPOTOKOI
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Nel ot 20.09.2022 1.)

V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
MCTOANICCKOC 1 JmrTeparypa — METOIUYECKOTO COBETA
WH(POPMAITMOHHOE | aKTyaJIu3alusl CIIHCKa MATEMATHYCCKOTO
o0ecrieueHue

TUCLIATLTHHbI dakynbTeTa (IMPOTOKOJ

Nel or 19.09.2023 r.)
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