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1.1 O0uIne moI0KeHus:
®DoH/T OIIEHOYHBIX CPEJICTB

1. ITacnopT ¢oHAA OLIEHOYHBIX CPEACTB

(D®OC) npenHa3zHaAYCHBI JIs1 KOHTPOJIS U OLICHKH

00pa30BaTeNbHBIX TOCTH)KEHUH 00YJatOLINXCsl, OCBOUBIIMX MPOTrPaMMy yUeOHON TUCIUTIIMHEI

«MaremaTukay.

@OOC BKIIOYAIOT B c€0s1 KOHTPOJIbHBIE MaTEPHUAJIb 7Sl IPOBEJCHUS PYOEKHOTO KOHTPOJIS B (hopme

mudepeHIMPOBaHHOTO 3aUeTa.

@OC pa3paboTanbl Ha OCHOBAaHUH DedepanbHO20 20CY0apCmeeH 020 00paA308amenIbHO20
cmanoapma (Hanee - @I'OC) u npumepnou npoecpammul yueorou Jucyuniunwvt « Mamemamukay

B pesynbrare ocBoenus yueonoi aucuurimasl EH.01 «Marematukay o0ydaronuiicst TomKeH
obnagate npenxycmorpeHHbIMA PI'OC CIIO crnenyronuM yMEHUSIMH, 3HAHUSMHU, KOTOPbIE (POPMHUPYIOT
obmiye u MpodecCHOHATLHBIC KOMIETCHITHH.

Kon
IIK, OK

VYmMmenusa

3Hanusg

OK 01 Bri6bupats criocoOsbr
peleHus 3a1a4
npodeccHoHATEHOM
NeSITeIIbHOCTH,
MIPUMECHHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM

OK 02 Ocy1iecTBisTh MOUCK,
aHaJIN3 ¥ UHTEPIPETAIHIO
nH(pOopMay, HEOOXOAUMOM
JUTSL BBITIOJTHEHHMS 3314
npodeccHnoHATEHOM
NesITebHOCTH

OK 03 I[1nanupoBaTh u
pean30BBIBaTh COOCTBEHHOE
po¢eCCuOHAIBHOE U
JTUYHOCTHOE Pa3BUTHE.

OK 04 Pa6orats B
KOJIJIEKTUBE U KOMaHJIE,

3¢ (heKTUBHO
B3aMMOJICIICTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM,
KITUCHTaMHU.

OK 05 OcymecTBIsTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM $SI3BIKE C
y4eToM ocoOeHHOCTeN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 09 Ucnons3oBath
nH(pOpMalMOHHbIE
TEXHOJIOTUH B
npo¢eCcCuOHATBHON
NeSITebHOCTH

OK 10 ITose30BaTbecs
npodeccnoHaNbHOMI
JTOKYMEHTAaIMen Ha

- BeimonHATE onepanyuu HaX MaTpulaMu U
pelaTh CUCTEMBI JINHEHHBIX ypaBHEHUH.
- [Ionp30BaThCs NOHATUAMU TEOPUH
KOMIUIEKCHBIX YHCEl.

- [IpuMeHsITH METOBI

T depeHIaIbHOr0 U HHTETrPaabHOIo
VCYHUCIICHHUS.

- Mcnonp30BaTh METOMBI

QG GepeHIIMPOBAHUS M HHTETPUPOBAHUS
JUISl pEILICHUS TPAKTUYECKUX 3aad.

- PackianpiBate hyHKIINI B
TpUrOHOMeTpUYeCKui psan Dypsoe.

- PemiaTth npuknaanble 3a1a4u B o0nactu
npodecCHOHATBLHOMN 1eATEbHOCTH.

- OCHOBBI JTMHEHHOHN ayreOpsl U
AHAJTMTUYECKON TEOMETPHUH.

- OCHOBBI TEOpUU
KOMILICKCHBIX YHCEI.

- OcHOBBI TU( HepeHIHATEHOTO
Y MHTETPAILHOTO UCUUCIICHHUSL.
- OCHOBBI TEOPUHU YHCIIOBBIX
PSIOB.

- 3HaueHuEe MaTEMaTUKH B
npoeCCUOHATLHON
JIESITSIIBHOCTH U TIPH OCBOCHUHU
npodeccnoHaNbHOMI
00pa3oBaTeNIbHON NPOTrpamMMBbl.
- OCHOBHBIC MaTEMaTHYECKUE
METO/TbI PEIICHUS TTPUKIIATHBIX
3aja4 B 00J1aCTH
poQeCCHOHATBHON
JESITENIbHOCTH.




rocyAapCTBEHHOM U
MHOCTPAHHBIX SI3bIKAX.

[T1K 1.1 BeImosHATH OCHOBHBIE
BHJIBI pa0bOT MO
MIPOEKTUPOBAHUIO
ANEKTPOCHAOKEHHS
AIEKTPOTEXHUYECKOTO U
ANEKTPOTEXHOJIOTUYECKOTO
obopynoBaHus

I1K 2.5 Pa3zpabaTsiBaTh 1
oopmIATh
TEXHOJIOTHYECKYIO U
OTUETHYIO JJOKYMEHTAIUIO
[1K 3.4 OnenuBaTh 3aTparhbl
Ha BBIMOJIHEHHUE PabOT 1Mo
PEMOHTY YCTPOMICTB
ANEKTPOCHAOKCHHS

1K 3.5 BeIIOTHATH NPOBEPKY
Y aHAJIU3 COCTOSTHUS
YCTPOWCTB U IPUOOPOB,
HCIIOJIB3YEMBIX MIPU PEMOHTE
U Hasagke 000pynoBaHus

I1K 3.6 ITpousBoanTh
HACTPOMKY U PETyIUPOBKY
YCTPOMCTB U PUOOPOB AJIs
peMoOHTa 000pyIOBaHUS
IIEKTPUUYECKUX YCTAHOBOK U
ceTen




2. Pe3y.]'ll>TaTl>I OCBOCHMSA NUCHUIIMHBI, IIOAJICKAIIIME TPOBEPKE

PesynbTaTnl 00ydeHust
(ocBOCHHBbIE YMEHHS, YCBOCHHbIE 3HAHMSA)

OcHOBHBbIE TOKA3aTeIU OLEHKH pe3yJabTaTOB

YMenns

MCUYNCIICHUS AJ1d PCIICHUA 3a1a4

—  Haxonuts 3HAYEHUS oTIpeieNIeHHBIX|
HWHTETPAJIOB;

— llpumeHsATh TPOWM3BOAHBIE ISl  PEIICHUS
NPUKIIATHBIX 337124,

— IlpuMeHsTH oOMNpelneNeHHbIA WHTErpan Jyis
peuIeHus MPUKIAIHbIX 3a/1a4;

— HaxoguTh OOIee pelmieHHe JUHEHHOTO
YpaBHEHUS TIEPBOTO MOPSAKA;

— HaxXoJUThb HJaCTHOEC peuicHue JIMHEMHOTO
ypaBHEHUS TIEPBOTO MOPSAKA;

—  HAXOIUThL OOITUI MHTErpal TMHEHHOTO

OZIHOPOJTHOTO ypaBHEHHS HIEPBOTO
HOPS/IKA;

— peuaTtb YpaBHCHUA C PasaCIIIOIUMUCH
MePEMEHHBIMUY;

— HaxoJuTh OOIIee  peuleHHe  YpaBHCHUS
BTOPOT'O nopsiaKa c MOCTOSIHHBIMY
ko3 punmentamu;

— HaxoguTh OOIlee PpEUICHHE YpaBHEHUH
JIOITYCKAIOIINX TTOHWKEHUE TIOPS/IKA,;

—  HaxOJWTh i-ThIE YJIEHBI YMCIOBOTO PA/Ia;

—  HaxXOQUTh YACTHYHBIE CYMMBI YHCJIOBOTO
pana;

—  IPUMEHATh HEOOXOJUMBIH MIPHU3HAK
CXOAMMOCTH YUCIIOBBIX PSIOB;

— HWCCHemoBaTh psAAbl  Ha  CXOOUMOCTh
noMoIbpl0 Merona Jlajmambepa M MeToja
Ko,

—  HaXoJHuTh pamuyc CXOJUMOCTH
CTETICHHOTO Psa;

'YMeHUe peniath 3a1a9u JUCKPETHOU MAaTEMATHKH

— HPOBOAUTH OII€pallMM HAJl MHOKCCTBAMU H HX
QJICMCHTaMU,

YMeHHe TPUMEHSITh OCHOBHBIC TTOJIOKCHUS TCOPHH
BEPOSITHOCTEM M MaTeMaTHUYeCKOW CTATUCTUKU B
Mpo(hecCUOHAIBHON IEeATEIILHOCTH;

—  pemaTh MpocTelIre KOMOMHATOPHBIC 3a/1a9M
METOZO0M nepebdopa, a TaKxKe v
UCIIONIb30BAaHUEM U3BECTHBIX (POPMYIT;

— BBIYHCIATH B MNPOCTEHIIMX  CIydasx
BEPOSITHOCTH COOBITUI Ha OCHOBE IOJCYETA
YHCIIa UCXOJI0B;

— IlpoBomuTh omnepanuud Haj COOBITHSIMH |
HaXOJIMTh UX BEPOSTHOCTH;

—  CocraBuars 3aKOH pacnpeeneHus
CITy4aifHO# BEJIMYMHBI U HAXOUTh HX
YHCIIOBBIC XapPAaKTEPUCTHKH.




YMmenne peuiaTb OCHOBHEBIC IMTPUKIIAIHBIC 3aIa4n
UM CIICHHBIMH MCTOJaMU

HaXOI[I/ITL HpI/I6J'H/I)KCHHOC 3HA4YCHHUC
OIMPCACICHHOI'O MHTCTpaJia,
HaXOI[I/ITL HpI/I6J'H/I)KCHHOC 3HA4YCHHUC

MIPOM3BOIHON (DYHKIIMH B TOUKE;

Pemate muddepennuanbubie  ypaBHEHHS C
MTOMOILBIO YHUCJIEHHBIX METOJIOB




3. OueHka 0CBOCHUS Y4eOHOM TUCIUIIUHBI

HauMeHoBaHHe dJIeMEeHTA
YMeHUii, 3HAHUH,
KOMIIeTeHIINH

Buanl arrecranun

Py0e:xHbIli KOHTPOJIb
IIpome:kyTouHasi arTecTanms

V1. YmeTh MPUMEHSITh
MaTEeMaTHUECKHE METO/TBI
mudepeHInaITbHOTO u
WHTETPATBHOTO UCUUCIICHHUS TS
pelieHus 3aaad

PacueTHOoe 3a1anne Pacuernoe 3aganune

V2.YMmeHue peuiath 3a1a4u
IIMCKPETHOH MaTeMaTHKH

PacueTHOe 3a1anne Pacuernoe 3aganne

V3. VYMeHue NpUMEHSATh
OCHOBHBIC TIOJIOKEHUSI TEOPUU
BEPOATHOCTEMN u
MATEeMaTHYECKON CTATHCTUKUA B

npodeccnoHaTBEHOM
eI TEeIIbHOCTH

PacueTHOEe 3a/1aH1Ee Pacuernoe 3aganne

V4. YMmenue pemate OCHOBHBIC
MPUKIIAIHBIC 33]]aU1
YHCIICHHBIMHA METOJIAMU

PacuerHoe 3amanue PacuetHoe 3amanue

V5. YMeHue pemars 3a1auu
JIMHEIHON anreopsl.

PacuerHoe 3amanue PacuetHoe 3amanue

31. 3HaTh OCHOBHBIE (DOPMYIIBI,
OIpeJIeIEHUs] U TEOPEMBbI
MaTEeMaTH4eCKOro aHaIn3a

3aiuTa npakTU4eckoi paboTh PacueTHoe 3amanne
VYCTHBIN OTBET

32. 3HaThb OCHOBHBIE | 3alUTa NPAKTUYECKOH pabOThI PacuerHoe 3ananue
bopMymbl,  ONpeNeNeHus U VYcTHBIN OTBET

TEOPEMBI TUCKPETHON

MaTeMaTUKU

33. 3HaTh OCHOBHBIE | 3all[UTa NPAKTUYECKOH pabOThI PacuetHoe 3ananue
bopMynbl,  ompeAeNeHHUs U VYcTHBIN OTBET

TEOPEMBI KOMOMHATOPHKH,

CTaTUCTUKH u TEOpuun

BEPOATHOCTEM

34. 3HaTh OCHOBHBIE (HOPMYJIBI
YHCIICHHBIX METO/IOB

PacueTHoe 3a1anne
3amuTa npakTU4ecKoi paboTh
VYCTHBIN OTBET

K. MHcnons3oBare mnpuemsl H
METO/IbI MaTeMaTH4ECKOI0
CUHT€3a M  aHauu3a B
Pa3NUYHBIX MPOPECCHOHATBHBIX

CUTYyallHUAX

PacuetHoe 3amanue




3.2 PacnipenesieHue OLIEHOYHBIX CPEICTB M0 3JIeMEHTAM OCBOCHHBIX YMEHHIl, YCBOEHHbIX 3HAHMH U UX UCNO0Jb30BaHHEe B MPAKTHYECKOM
AeSITeJIbHOCTH JIJIsl KOHTPOJIA C(POPMUPOBAHHOCTH KOMIIETEHIIUI B paMKax Tem/pa3aesoB Y/ 1o Buaam arrectanuu

Kontponmupyemsie

Texynui KOHTPOJIb

Hrorosas arrecranusa

paszebl (TeMbI) B Komnereniyu | OcBoeHHBIE VCBOEHHBIE 3HAHMS
TOPSIJIKE TIO3TAITHOTO YMEHHUSL:
ocBoeHus Y/l B pamkax
IIIICC3
Vi 31 32 33 34
Pasnen 1. Jluneiinast OK 1-9; TIK 3 1:3 1:3 1:3
anrebpa 1.1.; TIK 3.4.
Tema 1.1. KoMmIiekcHbIe OK 1-9; IIK 3 1:3 1:3 1:3
"mcna 1.1.;IIK 3.4.
Pasnen 2. OcHOBBI OK 1-9; IIK 3 1:3 1:3 1:3 1:3
JIUCKPETHON MaTEMATHKH 1.1.; TIK 3.4. AnddepennupoBaHHbII
Pazgen 3. Maremaruueckui OK 1-9; IIK 3 1:3 1:3 1:3 1;3 3a4éT
axajms3 1.1.;IIK 3.4.
Tema 3.1. OK 1-9; IIK 3 1;3 1;3 1;3 1;3
Juddepennmanpaoe u 1.1
MHTErPaNTbHOE NCUHCIICHIE T
Pasnen 4. OCHOBBI TEOPHH OK 1-9; TIK 3 1;3 1;3 1;3 1;3
BEPOSITHOCTEH U 1.1.-TIK 3.4
MaTeMaTHYECKOI U o
CTATUCTHKH
Pasnen 5. OCHOBHBIE OK 1-9; TIK 3 1:3 1:3 1:3 1:3

YHUCJICHHBIC MCTOIbI

1.1.; TIK 3.4.




4. Kputepuu OlleHUBAHUA 110 Pe3yJbTATAM TEKYIIero, py0eKHOro U MTOrOBOIr0 KOHTPOJIS
Texymmii KOHTPOJIb 3HAHWHM MO y4yeOHOW aucuuiuinHe «MaremaTHKa» CHaeTcs B BUC
3alUThl MPAKTHYECKOW paboThl. Pe3ynbTaTsl KOHTPOJIS MPU3HAKOTCS MOJIOKUTEIBHBIMU B Cllydae,
ecii 00y4JaroLiics mpu caade paboThl MOYYHII OTMETKY HE HIDKE YIOBJIETBOPUTEIILHOM.
Ha BblnoIHEHHME NPAaKTUYECKOM pabOThl TEKYIIEro KOHTPOJS IO MaTeMaTHKe naercs 2
akajgemMuueckux vaca (90 MuUHYT).
PaGoTta Tekymiero KOHTpOJII COCTOMT M3 HECKOJBKHX PACUETHBIX 3aJaHUM pazIMyHOro
YPOBHSL CIIOXKHOCTM B JecCiITH BapuaHTax. llpy uX BBIIOJIHEHMM HAAO 3amucaTh IOJHOE

000CHOBaHHOE U MOTHUBHUPOBAHHOC PCUICHUC.

3ammTa mpaKkTHYECKOW paboThl OCylIecTBIsieTcss B ycTHOM (opme. Ha 3ammre ydammecs
JOJKHBI 110Ka3aTh: YETKOE 3HAHME MAaTEMaTUYEeCKHX ONpE/IETICHUM, TEOPEM U OCHOBHBIX (hopMyn
yqe6HHx pasacsioB AUCHUIUIMHBI, YMCHHE YCTKO IMPOBOAWTH MATCMATHYCCKUC PACCYKIACHUS B
YCTHOM U IMCbMEHHOM H3JI0KEHUHU; YBEPEHHOE BIIaJICHUE OCHOBHBIMHU YMEHHUSIMHM U HaBBIKAMH,
IIPEAYCMOTPEHHBIMU IPOIPaMMOM, YMEHHUE IPUMEHSATh UX IIPU PELICHUH 3a4a4.
4.1. Kputepun o11eHKH 3aIIUTHI MPAKTHYECKOii padoThI

N | OuenuBaemble I'pannyHbIe KPUTEPHUH OLIEHKH
n/n HABBIKH MeToabl OlIEeHKH
OTJINYHO HEY/10BJI€TBOPUTEIbHO
1. OTtHo1IeHHE K HaGmronenue Bce 3amanus B otBeneHHoe Bpems
pabote MpenoaBaTes, BBITIOJTHEHBI B 3a/IaHUE HE BBINMOJIHEHO,
IPOCMOTP OTBEJICHHOE BpeMsi, He | MOKa3aHOo Oe3pazinuyue K
BEITIOJTHEHHBIX | COJEp kAT OoJiee IBYX |BBITIOJHEHUIO PAOOTHI U €
3a/laHui HEJ0YETOB pe3ynbTaTam.
BrinosiHeHO MeHEe
MOJIOBUHBI
MIPEAYCMOTPEHHOTO
3a/laHus
2. CnocoOHOCTh [IpocmoTp [Ipu BeIUMCIIEHUAX
BBITIOJIHATH BBINIOJTHAEMOTO be3 3aTpynHenui JIOTTYCKAIOTCs TPYOBIe
BBIUMCIICHUS 3a/laHus BBITIOJTHSIOTCS OIIMOKH, HECTIOCOOHOCTH
BBIYHCIICHHS, BBITIOJIHSITH MPOCTEHIITNE
MPUMEHSIFOTCS apudmeTnyeckue
HeoOXoauMBbIe (HOPMYITBI JIEHCTBUS
3. YMenne Hab6monenue be3 nonmomHUTEIHHBIX Hecnocobnocts
HCIOJIb30BaTh npenojaBaTens, |[yKa3aHHil HUCIONb3YIOTCS| HCIOIb30BaTh 3HAHMUS,
paHee MOJTydeHHBIC MIPOCMOTP YMEHUS U HAaBBIKH, paHee TOJIyYeHHBIC MTPU
3HAHMS U HABBIKU | TIPEJICTABICHHBIX MOJIy4YEHHBIE MTPU U3YYECHUU JUCIHUILTUHBI
JUTSL peTIeHUS MaTepHaioB W3y4YEHUH JUCITUTUITIHBI «Marematuka
3a7a4 "MatemaTnka"
4, Odopmnenue [Tpocmotp Pabora opopmnena |PabGorta odopmiieHa KpaiiHe
MPAKTUIECKON BBITIOJTHEHHBIX aKKypaTHO, Xopoliass | HeOpeKHO, BCIEACTBHE
paboTHI 3aJIaHNH, rpaduka, ATOTO HET BO3MOKHOCTH
HEOOXOTUMBIX MaTeMaTUYECKH MIPOBEPUTH HEOOXOAUMBIE
MaTeMaTUYeCKUX | TPaMOTHO, COTJIACHO 3amucu
BBIKJIQ/IOK TpeOOBaHUSAM 11O
JTUCITUTIITUHE.

10




5. [Yposens ycBoenusi, CobecenoBanue | I'pamMOTHBIE U YeTKHE JemoHcTpupyercs

yueOHOro OTBETHI HA HE3HaHUE TUCUUIUINHBI,
MaTepuaia [MOCTaBJICHHBIC BOMPOCHL,| IIPU OTBETAX MOKa3aH
UCIIOJIb30BaHUE Y3KUI Kpyro3op,

npoeCCHOHATBHON  |[OTPaHUYECHHBIN CIIOBAPHBIN
JIEKCUKH, CIIOCOOHOCTH | 3amac, HEyMEeHHE BIIaJeTh
000CHOBATh CBOIO TOUKY|  IpodecCHOHATHHOM
3peHus JIEKCUKOM

4.2 Kputepum 1Uisl OlleHHBAHHUS YCTHOIO 0TBETa HA Ypokax MaTeMaTHKH
OrneHka «5» CTaBUTCS, €CJIM YUCHHK:

1. IMoka3sbiBaeT TiIy0OKOE M IIOJIHOE 3HAHHME M MOHUMAHME BCETO 00BbEMa IPOrPaMMHOIO
MaTtepuanga; IOJHOE [IOHMMAHUE CYHIHOCTM pacCMAaTPUBAEMbIX IOHSTUM, SBJIECHUH U
3aKOHOMEPHOCTEH, TEOPUI, B3aUMOCBSI3EH.

2. YMeeT COCTaBUTH IOJHBIA M NPAaBUIILHBIA OTBET HA OCHOBE M3YYEHHOTO MAaTepuana;
BBIJICJISITH TJIABHBIE TIOJIOKEHUS, CAMOCTOSITEJIBHO MOJTBEPKAATH OTBET KOHKPETHBIMU MIPUMEPAMH,
(dakTaMy; CaMOCTOATEIBHO M apryMEHTHPOBAHO JeNaTh aHalu3, 0000I1aTh, BBIBOJBI.
VYcTaHaBnuBaeT MeX INpeIMETHbIE (HA OCHOBE paHEe NPUOOPETEHHBIX 3HAHWNW) U BHYTPHU
MpEeIMETHBIE CBSI3U, TBOPYECKH IPUMEHSET IIOJIyYCHHbIE 3HAHUS B HE3HAKOMOW CHUTYaIuu.
[TocnenoBarenbHO, Y€TKO, CBSI3HO, OOOCHOBAHHO M 0€30IIMOOYHO HM3JIaraeT y4eOHbBIM MaTepual:
JaeT OTBET B JIOTMYECKOW MOCIEAO0BATEIbHOCTH C HCIOJIb30BAaHUEM MPUHATOM TEPMHUHOJIOTHUH;
JIeNlaeT COOCTBCHHBIC BBIBOJBI, (DOPMHUPYET TOYHOE OINPEICIICHUE W HCTOJKOBAHWE OCHOBHBIX
MIOHSTHIA; IPU OTBETE HE TIOBTOPSIET JOCIOBHO TEKCT yueOHHMKA; U3JlaraeT MaTepuai JIMTepaTypHbIM
SI3BIKOM; TIPaBUJILHO M OOCTOSTENIbHO OTBEYA€T HA JOTMOJHUTEIBHBIE BOMPOCHI YUHTEIIA.
CaMOCTOSATEIbHO W PAllMOHANIFHO HCIIOJb3YeT HArJsAHbIE MOCOOWs, CIPaBOYHBIE MAaTepHabI,
Y4€OHHK, JOTOTHUTEIBHYIO TUTEPATyPy, IEPBOUCTOUHHKH.

3. CaMOCTOATENBHO, YBEPEHHO M 0€30MMO0YHO HPUMEHSET IONydEHHBIC 3HAHHMSA B
pelIeHun npobaeM Ha TBOPUYECKOM ypPOBHE; OITyCKaeT He 0oJiee 0JHOro HeJ04eTa, KOTOPHIH JIETKO
UCHPABIISIET IO TPEOOBAHUIO YUUTEIIS.

Onenka «4» cTaBUTCS, €CIIN YYEHUK:

1. IMoka3piBaeT 3HAHMA BCErO H3YYEHHOrO MPOTPAMMHOTO Marepuana. JlaeT TMOJHBIA u
NPaBUJIbHBII OTBET HAa OCHOBE H3YUYEHHBIX TEOpUH; IOMYCKAaeT HE3HAuWTeNIbHbIE OLIMOKH H
HEJ0YeThl IPU BOCIIPOU3BEIEHUN U3yUYEHHOT0 MaTepHasa, onpeaeaeHus MOHATUH, HETOUHOCTH NpU
UCMOJb30BAHUU HAYYHBIX TEPMHHOB HWJIM B BBIBOJaX M OOOOILIEHMSAX; MaTepuan H3Jaraer B
OTIpeIeNIEHHON JIOTUYECKOM MOCIe10BaTEIbHOCTH, MPU 3TOM JOMYCKAeT OJHY HErpyOylo OLIMOKY
WK He OoJiee IBYX HEJ0YETOB U MOXKET UX MCIIPABUTH CAMOCTOATEIBHO MPHU TPEOOBAHUM MITH TIPU
HeOOJIBIION MOMOIIM MpenojiaBaTeis; B OCHOBHOM YCBOWJI y4Y€OHBIH MaTepHuall; MOJITBEP:KIAeT
OTBET KOHKPETHBIMU IIPUMEPAMHU; IPABUIILHO OTBEYAET HA JOTOJIHUTEIbHBIE BOIPOCH YUUTEIS.

2. YMeeT caMOCTOSTENBHO BBIIENIATH IJIABHBIE MOJNOKEHHS B M3YyYEHHOM MaTepHale; Ha
OCHOBAaHUU (aKTOB U NMPUMEPOB 0000IIATh, ENIaTh BBIBOJIBI, YCTAHABIMBATh BHYTPH MPEIMETHBIC
cBs3u. [IpuMeHseT monydyeHHble 3HAHUS HA MPAKTUKE B BUJAOM3MEHEHHOM CUTyalluu, cOOII0IaeT
OCHOBHBIE ITpaBWJIa KyJIbTYPbl YCTHOM ¥ MUCbMEHHOW PEeUH, UCIOJIb3YET HayUYHbI€ TEPMHUHBI.

3. He o6naaer 10CTaTOYHBIM HABBIKOM PabOTHI CO CIIPABOYHOM JIUTEPATYpOil, yHEOHUKOM,
MEPBOUCTOYHHUKAMH (TPaBUIBLHO OPUEHTHPYETCsA, HO paboTaeT MeljieHHO). JlomyckaeT HerpyObie
HapyLEeHHs paBui 0(hOPMIIEHHUS TUCbMEHHBIX PadoT.

OneHka «3» CTaBUTCH, €CJIM YUCHUK:

1. VcBoun ocHOBHOE conepKaHME y4eOHOrO MaTepHuana, MMEET NpoOeisl B YCBOCHUM
MaTepHala, He NMPeMnsITCTBYIONINE JalbHEHIIEMY YCBOCHHUIO MIPOrpaMMHOIO MaTepHaia; MaTepua
M3JIaraeT HeCUCTEMAaTU3HUPOBAHHOE, (parMEeHTapHO, HE BCEr 1A MOCIIEA0BATEIBHO.

11



2. Tloka3blBaeT HEIOCTATOYHYIO C(OPMHUPOBAHHOCTh OTJAENBHBIX 3HAHMA U yMEHHIl;
BBIBOJIBI 1 00001IEHNS apTryMEHTUPYeT ¢1a00, J0MyCKaeT B HUX OIIMOKH.

3. JlonycTun OmMMOKM M HETOYHOCTH B HCIOIB30BAHUM HAY4YHOH TEpMHHOJIOIUH,
oTpesieNieHUs] TOHATUN Jall HEJOCTATOYHO YETKHE; HE UCIOIh30BAT B KA4EeCTBE JOKA3aTEIbCTBA
BBIBOIbI U 000O0IIICHUS U3 HAOI0IeHUH, (haKTOB WJIM JOITYCTHII OITUOKH MTPH UX U3JIOKEHUH.

4. cnbiThIBacT 3aTPyJHEHHS B NPMMEHEHMU 3HAHWH, NOPH OOBACHEHHM KOHKPETHBIX
SBJICHUH Ha OCHOBE TEOpPWH, WIM B TOATBEPKICHHH KOHKPETHBIX MPUMEPOB MPAKTHIECCKOTO
MIPUMEHEHHUSI TCOPH.

5. OTBeuaeT HEMOIHO HAa BOIPOCH yuuTens (yHycKas M OCHOBHOE), MM BOCIIPOHU3BOIUT
coJiepKaHUE TEKCTa ydeOHHMKAa, HO HEJOCTaTOYHO TMOHHMMAET OTJEJbHBIC IOJIOKEHUS, UMEIOITUE
Ba)KHOE 3HAUECHHME B ’TOM TEKCTE.

6. OGHapykuBaeT  HEIOCTATOYHOE  IIOHMMAHME  OTHENbHBIX  HOJOKEHMH  IIpu
BOCITPOM3BEJICHUHM TEKCTa ydeOHMKa (3amucel, MEepBOMCTOYHMKOB) WJIM OTBEYAET HEIMOJIHO Ha
BOIIPOCHI YUUTEJS, JOIYCKasl OJIHY - ABE TPyObIC OIINOKH.

OrneHka «2» CTaBUTCS, €CII YUYEHUK:

1. He ycBoms M He pacKpbll OCHOBHOE COJEP)KAHHME MaTepuaia; He JeNacT BbIBOJOB M
00001IEHA.

2. He 3HaeT ¥ He MOHUMAaeT 3HAYUTENbHYIO HIM OCHOBHYK 4YacTh IPOrPAMMHOIO
MaTepuaia B mpejesiaX MOoCTaBICHHBIX BOIPOCOB WIH UMEET ¢l1abo chopMUpPOBAHHBIC M HETIOTHBIE
3HAHUA U HE YMEET MPUMEHSTh X K PEIICHUI0 KOHKPETHBIX BOIIPOCOB.

3. Ilpu oTBere (Ha OAMH BOHPOC) JOIYCKAET Oojee ABYX IPyObIX OMHUOOK, KOTOpBIE HE
MOJKET UCTIPABUTh JaKe MPH MOMOIIN YIUTEIIS.

4. He MoeT oTBEeTHUTH HU HA OJWH UX MMOCTABJICHHBIX BOIIPOCOB.

5. TTOMHOCTBIO HE YCBOMII MATEPHUAIL.

Onenka «1» cTaBUTCA, €CIIM YYEHUK:

1. Orkasancs OTBETHTH 1O TEMe NpPH HEYBAKMTENBHOH NPHYMHE WM IIPU ITIOJHOM
HE3HAaHUM OCHOBHBIX MOJIOKEHUN TEMBI.

Tect omeHuBaeTcs Mo MATH OAaTBHOW IIKaJlle CIEAYIOIAM 00pa3oM: CTOMMOCTBH Ka)IIOTO

Bomnpoca 1 6ami. 3a mpaBUIbHBIA OTBET CTYIEHT HoiydaeT 1 6ami. 3a HEBEpHBIN OTBET WU

€ro OTCYTCTBHE 0aJTbl HE HAYHMCIISIOTCS.

Onenka «5» cootBetcTBYeT 95% — 100% mpaBUIBHBIX OTBETOB.

Onenka «4» coorBercTBYeT 80% — 94% npaBUIIBHBIX OTBETOB.

Onenka «3» cootBeTcTBYET 53% — 79% NpaBUIIBHBIX OTBETOB.

Onenka «2» cootBercTBYeT 0% — 52% NpaBUIbHBIX OTBET.
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5. KOHTPOJIbHO-0LIEHOYHbIe MATEPUAJIbI 110 YUYeOHOH TUCUHUIIJIMHE

5.1 KoHTpPOJIbHO-0OLIEHOYHbIE€ MATEPHAJIBI IJISI BXOJHOT0 KOHTPOJISA:

1 3

2242

1 Beruucnoure: 4 8,
2 U3BecTHO, uTO 2 % OT X paBHbI 18. Uemy paBen X?

3
a® . a? _

= a'l

as . UeMy paBeH x ?
a’—z2ab+b*
4 CokpaTuTe Jpo0b: a—b
5
Pelire NTMHEHHOE ypaBHEHHUE: 4+5x=1-4(2+x)
6
Pelnre KBagpaTHOE ypaBHEHHE: 4x° =8x,
7
{3.‘+J— 1<4x+2

Pemre cucremy HepaBeHCTB: ~ X — 1>5—-2x,
8
PewmTe kBazgparTHOe HepasencTso: 2X~ — 3X — 2 < 0,
9

Jausl Touku A (2;6), B (-6;0) u C (-3;4). U3BecTHO, YTO TOUYKA

K — cepenuna orpeska AC. Haiinure koopHATHI BEKTOpa KB
10
Brruncnute miomaas npsMoOyrojabHOTO TPEYTOJIbHUKA, ECIIN €r0 THUIIOTEHY3a paBHa 20 cM,

a OJTUH U3 KaTeToB paBeH 12 cM.
11

B napamnenorpamme CDEK cropona CD=10 cwm, LE = 300.
N3 Touku D Ha cropony EK nposenena Beicota DF=2 cm.
Haiigure CK u EK.

12

&

M

W3BecTHO, uTo TpagycHas mepa ayru ACD nHa 180° MeHblIe rpaxycHoi mepsl 1yru AMD.
Haiinure rpagycuyro mepy ayru AMD.
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5.2 KOHTPOJIbHO-0LIEHOYHBbIE MAaTEePHUAJIbI JIS TEKYIIEro KOHTPOJIS:

IIpakTuyeckas padora Nel.
Tema: [Ipenen ¢pynkuuu. [IpousBoanas pyaxnun. Ilpumenenne npou3BOJHON K PEIICHHUIO 33/1a4.
[lesab: HayunThbcst BBIYUCIATH Mpeaesibl QyHKIMH B TOUKE; HAXOUTh IPOU3BOIHbIE QYHKLIUU U
IIPUMEHATH [TPOU3BOJIHYIO K PELICHUIO 3a1a4

3amanus 0 BapraHTaM.

BAPHUAHT 1
imA =48 mpuX=1;2;x
X0 X X
2. Haiitn npou3BoHbIE V= 85-Ix — 2x + Gaw:"
Y=(2x+7) 6—5x

1. Haiftu npenensi:

2X 3x
Y = Ln-----------
8 + 7x
5x+ x2
Y = cos--7;-----
x3 +1

Y=(4x2—=+4)>
X

3. Teno gemxercs no 3akony S (t) = 4t* — 3t2 — 2t — 1 . Haiitu ckopocTh U YCKOpEHHUE B
MOMEHT BPEMEHH 2 C.
4. HailTu KUHETUYECKYIO SHEPTUIO U CUITY, IEHCTBYIOIIYIO HA TEJIO0 B MOMEHT BpeMeHu 3 c.. Eciu

TeJI0 Maccoii 5 Kr aBrkercs 1o 3akony S (t) = 2t3 +1+— 7.

5. CocTaBUTh ypaBHEHHE KacaTelbHOM K rpaduKy GyHKuuu y = 2x* + 4x — 9 B TOUKe X = 3

BAPUAHT 2
X3 +2
1. Haiitu npenenst: lim ----- YonpuX=2:1;/
< v 14X3X
2. HaiiTi mpon3BOIHBIE 6
y= +7x*+8
3x2
Y=2x—1D«V7x+5
5x1
Y =Ln--------
6+ 7x
2x—17
Y = cos -------
8+ 3x

Y = (x3 —4VxX* + 2)3

3. Teno mBukercs 110 3akoHy  S(t)=2t* —2t? +t —2 . HaiiTi ckopoCTh 1 yCKOpEHHE B
MOMEHT BpeMeHH 2 C.
4. HaiiT KHHETHYECKYIO SHEPTHUIO U CUITY, KOTOpasi ISUCTBYET Ha TEJI0 B MOMEHT BpeMeHH 1c.

Ecnu Teno Maccoii 2 kr gsrkercs mio akony S(t) = 4t:— 5t —1.

5. CocTaBUTh ypaBHEHHE KacaTeabHOM K rpaduky pyHkuuu y=2x2—3x—10 B Touke X= - 3
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BAPHUAHT Ne3

1. Haiftu npenensl: |im22X2 +x+; mpu X=2: -1 x

X>— 3X — 4 y= VX2 + 6x” — 5Lnx*
Y=2x—1)¢>/4—T7x

2 Haiitu npou3BoaHbIE y=Lne 1
><3 4x
7 —8x
Y =cos
4+x2

Y =(C——+4)?
x2
1. Teno memxkercs 1o 3akony S(t) = 2t*3tz+ t 2 . Haiitu ckopocTh U yCKOpPEHHE B
MOMEHT BPEMEHH 2 C.
2. HaiiTi KHHETHYECKYIO SHEPTUIO M CHITY, KOTOpas ICUCTBYET Ha TEJIO B MOMEHT BpEMEHH 1c.
Ecnu Tesio maccoii 3 Kr apmkercs no 3akony S(t) = 2t2 4t2+ 7t 1.

3. CocraBuTh ypaBHEHHE KacaTellbHOM K rpaduky ¢pyukuuu y =2x?4x +8 B Touke x=2.

BAPUAHT Ne 4

3x2+ x4
. ) . X
1. Haiitu npenensr: lim , 2, TpHx=1:-1.
4x X
2. Haiitn mpou3BOgHBIE

V=N + 7x5+5Lnx!
Y =(6x+3)*V5+2xy,8 3%

7x+ x3

Y =(@3x*— "+ 2)P
VX
3. Teno mgBmwxkercs mo 3akony S(t) =4t:+ 2t:7t 3 . Haiitu ckopocTh M YCKOpEeHHE B
MOMEHT BpeMeHH 1 c.
4. HallTu KMHETHYECKYIO SHEprHI0 U CHIly, KOTOpas JeMCTBYET Ha TelIO B MOMEHT BpeMEHH 2C.
Ecnu teno maccoii 4 Kr ABMKETCS 1O 3aKOHY S(t)=2t3 +5t2 7t .

5. CocraBuTh ypaBHEHHE KacaTeIbHOM K Tpaduky pyHkimn y=5x2  2x+3 B Touke x= - 1.

BAPUAHT NeS
) 4x*  5x+1
1. Haiiti nipeiesisi: lim - 2 g TphX=1:-1.
' X 2

X

\\\\\

2. Haiitu npon3BoiHbIE
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V= T7-X + — - 4c0s’ X

X
Y:(3x-§)°4-5x
_ Ln5x -1
6Xx+7
- 7x-x4+1
7-x3

3. Teno memwxkercs no 3akony S(t) = 4t:- 3t2 -t + 2 . HaiiTu ckopocTh U yCKOpEHHE B MOMEHT

BPEMEHHU 2 C.
4. HaiiTu KNHETUYECKYIO SHEPIHUIO U CUILY, KOTOpas JEHCTBYET Ha TE€JI0 B MOMEHT BpEMEHHU 3c.
Ecnu Teno maccoit 2 kr amxercs o 3akony S(t) = 3t«+ 5t:- 2t -1,

5. CocTaBuTh ypaBHEHHE KacaTelbHoi K rpaduky ¢pynkimuu y = 3x° - 5x +1 B Touke x=3

V=7VX*+ - 4cos? x
X
Y =(3x-2)*74-5x
5x% -1
n
6X+7

T 7x-x*+1
Y =co0s----- —
7-x3

3
Y = (@x+ )
a/x
3. Teno xemxercs o 3akony S(t) = 4t* - 3t2 -1 + 2 . Haiftu cKopocTh U YCKOpEHHE B

MOMEHT BPEMEHH 2 C.
4. HailTu KHHETHYECKYIO SHEPTHUIO U CUITY, KOTOpasi IEHCTBYET Ha T€JI0 B MOMEHT BpEMEHH 3c.

Ecnu Teno maccoit 2 kr apmxercs mo 3akony S(t) = 3t«+ 5t2 - 2t -1.

5. CocTaBuTh ypaBHEHHE KacaTelbHoi K rpaduky ¢pynkimu y = 3x - 5x +1 B Touke x=3

IIpakTnueckas padora Ne2.

Tewma: Iudbdepenunan dpyakuun. [Ipunoxenne nuddepennmana Kk npuOImKEHHBIM
BBIYHCIICHUSIM.

Lenb: Hayuntbes npumensTsh nuddepeHiman ans npuOImKEHHBIX BEIYUCICHUN.
3agaHus MO BapyUaHTaM.
1. Beruaucnuth npuOIMKeHHOE 3HaYeHNEe (QYHKIIMH B TOUYKE.

2. Haiitu npubamKeHHbIe 3HAUCHMSL.
No BapraHTa 3ananue No 1 3aganue No 2

1 y=2x% + 4x2 - x +10, X0 = 2,003y = 4 X + /g 94:\/26 72

3X - 2, Xo = 1,003 2.005+1,996°
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2 y=4x3+2x—3,X =3,001y=5x— 08481 8
XX Xo= 1,999 2,006+V/0,997

3 y=3x2+4X—7,%=4,003y=4x3— \V120:10.94
o X+ 6, X =0,998 1,005::2,002:

4 y = X2+ x3—4, X0 = 5,001y = 3x2 — x [725,001;"27,003
+1. X0 = 0,997 1,0003%;0,996°

5 y=3x3+4x—5,x=4,005y =4 x— x311/0,85;°81,003
+1, Xo = 0,995 4,002:,0,995:

IpakTnyeckas padora Ne3.

Tema: UccnenoBanue GyHKIUH.

Llens paboTe: OTpaboTaTh ANTOPUTMBI UCCIICAOBAHUS (PYHKIIMH HA MOHOTOHHOCTB, 9KCTPEMYMBI,

BOTHYTOCTh M MIOCTpOEHUE rpaduka (yHKITHH.

3anaHus 10 BapuaHTaM:
Haiitn nHTEpBaIIBI MOHOTOHHOCTH.
Haiitu sxctpeMymbl G yHKITUY.

arwONE

Bapmnanrl.
1. y=—x*+4x2—3

3. y=23—3x2—12x +1

5. y=x33x
Bapuanr 2
1
1. y=x+-
X
3. y=—x3+3x°+4
5. y=4x?%x*
Bapuant 3
4x
Loy=_ 4.
y v A1
3. y=—56x+3x+4
5. y=2x% x
Bapuanr 4
6X
— A
y w2

3. y=x3—9x?—24x +12
5.y=3x2—x3

HaiiTi nHTEpBaibl BOTHYTOCTH M TOUKH Ieperuoa.
Haiitu HanOosnpIiee 1 HaMMEHblIee 3HaUeHUe (PYHKIUHN Ha OTPE3KeE.
HccnenoBath v MOCTPOUTH TpaPUK PYHKIIHH.

2. y=x36x2+9x 3
4. y=239x2+12x5 [—1;3]

2 Y =L@+ 7
3

4. y = 2x:+ 15x2+ 24x 2 [-5;0]

2. y=1x3-1x2-10
3 2

4, y=2x3+9x%24x 56 [-5;2]

2. y=—x3+x2—3x—4
3

4. y=2x3x:36x + 20 [-1;4]
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Bapuanr S
8X

Ly=+ 2.y=x*-x+8

X2
3y=—x4-223-6x2+ 7Y 2 4. y=2x+3x-36x - 21 [4:1]
5. y=x-x3

IIpakTuyeckas padora Ne4.
Tema: OnpeneneHHbI U HEONIpeAeIeHHBINH HHTErpall. [[puMeHenne uHTerpaia K pereHuo 3a1ay.
Ilens: HayuuTbcs HaxoquTh NEpBOOOpa3HbIE, BBIYMCIUTH ONPEAEICHHbIE MHTErpajbl, peIlaTh
3aJ]a4i ¢ IPUMEHEHNUEM UHTETPAJIOB.

3ananus K J1abopaTopHoii padoTe 0 BApUMAHTAM.

Bap.1
1) HaiiTi uHTErpaBHI
JT
a) ; 6)./ T B) ; r)
2) CxopocTh MaJieHus B MyCTOTE Telia ONMPEAeseTcs Mo HopMy ).Kakoii myTb

npoiiet Teso 3a nepsbie 10c¢ nageHus.

3) Hus pacnpsimienust npyxunbl Ha 0,02M HeoOXoauMo coBepiuTh padoty 16 J[x. Ha kakyio
JUIMHY MOXHO PacTSIHYTb NPYKUHY ,cOBepIIUB padoTy B 144 JIx.

Bap.2

1) Haiitu uHTErpaBI

)f_:1 3x?dx; 6)f_n:3,T sin x dx; )f—:1(1 — 3x%)?dx; r)f_—,_,l(6x3 +2x —10)dx

2 CkopocTb najieHus B mycrote Tena ." = F i .). Kaxoit myTth npoiiger temno Mexay 3C. u
8c.

3 BbruucnuTe paboTy COBEpILIEHHYIO P CXKaTUM NpyKUHBI Ha 0,06M, eciu U1 cxatus €e Ha
0,01m HyxHa cmra 10H.

Bap.3
1) HaiiTi uHTErpasibl
a) ; 0).<7--2n.2m; B)./’"; T)

n__mnm

2) CKOpOCTh IBMYKEHHS TeJIa OMPEICITUTD 1O (GOpMYJIC .
3a 5¢. OT Hayaya JBUKEHHUS.

3) Bbruuciuts paboTy, COBEPUICHHYIO MPHU CxKaTHX TPYKUHBI Ha 0,03M, eciu [utst e€ cokaThs Ha
0,02m Op1a 3aTpavena padora 30 JIx.

Bap.4

1) HaiiTi uHTErpasibl

-27 M/c. Kakoii myTh npoiaeT Teno

b4

el

_ = (2sinx + 3cosx) dx
a)? 2::21-<.<;0)? 2n- _ " JIm; B) 720- _:yT) = ;
2)CKopocTh ABUKEHHs Tena b = —2T1 M/c. OtnipeienuTh MyTh €ro 33 TPEThIO CEKYHIY
3) [Ipyxwuna pactsarusaercs Ha 0,02M non aevictBuem cuibl 60H. Kakyro paboty mpoussenet
3Ta CUia, pacupsiMUB NpykHuHY Ha 0,12m.
Bap.5
1) Haitti uHTErpasibl
;0)71-21 An; B) -Bn-B . mr
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2) JlBa Teia HAYMHAIOT JBM)KECHHE OJHOBPEMEHHO M3 OJHOM TOYKH: OJJHO CO CKOPOCTHIO

M/C, IPyroe co CKopocThio = 2 :M/c. Ha kakom paccTosiHue APYT OT Ipyra OHU OyAyT
yepe3 10c, eciii OHM IBHXKYTCS MO MPSIMOI B OTHOM HalpaBiICHUH.
3) Ilpwu cxatue npyxuna 0,05m cosepiaetcst padora 30 [x. Kakyro paboTy HeoOX0aumo
COBEPIINTH, YTOOBI CkaTh NPy kUHY Ha 0,08M.

IIpakTnueckas padora NeS.

Tema: [IpubnmkeHHbIC BEIYUCICHHUS OTPE/ICICHHBIX HHTETPAJIOB.
Llenb: Hayuntbess HAX0IUTh NPUOIMKEHHOE 3HAYEHHE OIIPEICIIEHHBIX HHTETPajIoB 1o (hopMysam
IIPSIMOYTOJIBHUKOB, Tpaneunu, CUMIICOHA.

Bapuanrsi:

1 32 d 1

31)>(< :Op/x3+32dx ,iﬁﬂ
i 3|d))(( jV x3 + 11dx 3d;(2 1
3 4de sp/ 49 - NG dx 3 dx ! X2 +1

3 -4

d 3 4d
4 jXX \.{V X2 + 9dx J X2 _):_1
° 3(>j<x i]Vx3+8dx stJXX+1
-2

IIpakTnyeckas padora Ne6.

Tema. HpI/IJ'IO)KeHI/Ie CTCIICHHBIX pPAOOB JIA HpI/I6J'H/I)KeHHOI‘O BBIYMCIICHUA (I)YHKI_II/II/I u
OMMpECACIICHHOI'0 MHTETpaja.

L[CJ'IB pa6OTLII PACCMOTPCTL U HAYUUTHCSA NMPUMCHATH CTCTICHHBIC PAABI I HpI/IGHI/I)KCHHOFO
BBIYMCIICHUA (I)yHKI_II/II/I " OIIpCACIICHHOTO MHTCTPAJIA.

3amaHust JUIT CAMOCTOSITEIIEHOTO BBITIOTHEHUS CTYICHTaMU
3ananme 1. Bprumcnoure 3HadeHus ¢GyHKuuid ¢ TouHocThio 10 0,0001: IIpoBepbre
HOJTy4eHHBIE pe3ysIbTaThl B mporpamme Mathcad, ucrone3ys HermocpeICTBEHHYIO ITOJICTAaHOBKY.

a) sin Xj; 6) COSXz; B) ¥, r) (I + x4)+ 1) Inxs; e) 1—.
1'X6
HOMep‘Xl‘XZ‘xa‘)M‘a‘XS‘XB‘
BapuaHTa

a f:f 4x3 dx f(}: sin(8x + 5) dx»
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2,76°

84,25°

4,15

0,01

1,015

0,04

0,291

39,42°

27,31°

3,78

0,11

-2,152

0,11

-0,145
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3 21,45° 68,37° 0,56 0,12 -0,598 0,12 0,258
4 15,24° 74,41° -1,34 0,13 1,298 1,88 0,478
5 71,28° 11,15° -1,96 0,14 -3,521 0,31 -0,148
2. Haiinure nepBplie NSATh WICHOB PSAIOB M an, i M b
_ n
Bapuant 1. a n BapwuanT 2. an = 3
(-1)) e n p (DM 3
(2n -1)! n
B 3 n’ B 4a 1
apuanT 3. a apuaHT
P 3n +1 P " 242
(-1)rtesn (-1)"
n! n!
Bapuant 5. an n
2n% -1
n=1 n=1
(-1)~! 45

n!

oT

3./laH uncioBo# psn Vau . HaiiuTe ero gacTuuHyio cymmy Sa

Bapuanr 1. V (1)« 36

n=1 n?

Bapuanr 2. \T/

n=1

Bapwuanr 3. V (n? +1)

n=1

Bapuanr 4. \OT/

n=1
n=1

=12
Bapuant 5V —

n=1N

4. Vcnonb3yiiTe HEOOXOIUMBIN MIPU3HAK JJI UCCIIEOBAHMS CIEAYIOUINX YUCIOBBIX PSAIOB
Ha

CXOOANMOCTBb
® n? +1
T Z_
Bayyuant 1 v - 5oa(n Bapuanr 2. 30
+1)?
= i
V‘ 10
Y, n_i M
n=1 ~
2n°
\"T/ n 4n” +n
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IIpakTnyeckas padora Ne7.
Tema. OnpenienieHne BepoOSITHOCTH CITydaitHOro coobITHst MaTeMaTHuecKoe OKUAaHne U
JUCIIEPCHSL.
Llenb paGoOThI: HAYYUTHCS ONPENENIATh BEPOSITHOCTD CIIy4alfHOI'O COOBITHS, MaTEMAaTHUECKOE
0’KUJAHUE, TUCTIEPCHUIO U CPEHEE KBAIPATUYHOE OTKIIOHEHUE JUCKPETHOM CITy4allHOM BEJIIMYHMHBI.
BapuaHThI 3ajaHUl JUIs CAMOCTOSITEIBHOTO BBIIIOJHEHUS CTYACHTAMMU.
1. HaiiT MaTeMaTHYECKOE OKHUIAHH.
2. HaiiTu nucnepcuio IMCKPETHON CilydaifHON BEIMYMHBI.
3. Haiitu cpenHee KBapaTHUHOE OTKIOHEHHE.

BapuanTst
BapunaHt A) b)
Xk 0 ; 10 | 314 | 4 Xk | -2 4 6 8 10
1 1 1 1 1 1
Pc | 0104 010301 Px
4 8 4 8 4
x| 5| 8| 1|3 |4f|lx| 2|58 |t]?
2 7 6
1 1 1 1 1
P 0,4 0,3 P
K 101 01 | 01 K 4 3 3 4 4
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3 XK -2 0 7 3 |0,15|| Xk 2 -32 | 10 -7 | 1,25

Pk 1025|015 02 | 01 | 0,3 Pk

. Xk 2 -3 5 9 7 Xk 2 3 5 7 11
1 1 1 1 1
Pk | 0,05 |005 | 0,1 05 | 0,3 Pk g g g g 5

5 Xk -2 53 | -4,7 15 -4 Xk 3 -5 -7 ; -5

Pk | 0,3 Pk
02 010202 8 4 4 4 8

5.3 KoHTPO/IbHO-0LIEHOYHbIE MAaTePHAJIbI IJI HTOTOBOI0 KOHTPOJISA:

HToroBelif KOHTpOJb MO y4eOHOM nucuuminHe «MareMmaTHka» HpoBOIUTCS B (opme
TuQepeHIMPOBaHHOTO  3aueTa, MPOBOJMMOIO B MHUChMEHHOW (Qopme. Ha BeImonaHEHHE
NUCbMEHHOW paldoThl MO MaTeMaTHke paercss 2 akagemuuyeckux dvaca (90 munyt). Pabota
UTOTOBOI'O KOHTPOJISA CONEPKUT 5 3anaHui. Ha 3auere ywammecs NOJDKHBI IIOKA3aTh: BIIAJICHUE
COOTBETCTBYIOIIMMU MaTEMaTUYECKHUMH METOJaMU M IIPUEMaMU PELIEHUs 3aJad; YETKOE 3HaHHE
OCHOBHBIX ()OPMYIT YU€OHBIX pa3esiOB AUCIUILIMHBI; YMEHHE YETKO MPOBOIUTH MAaTEMaTHUECKUE
pacCyXkJIeHHs B IIMCbMEHHOM H3JIOKEHUU; YBEPEHHOE BIIAJICHUE OCHOBHBIMH YMEHUSMU U
HaBbIKaMU, IPEAYCMOTPEHHBIMU [TPOrPaMMOi, yMEHHE IPUMEHSTh UX MPU PELICHUH 3a/1a4.

Pe3ynpTaThl KOHTPOJIS NPU3HAIOTCS MOJIOXKUTEIBHBIMU B ClIydae, €Clii 00y4JaroLuiics npu
caaye paboThl MOIYYHII OTMETKY HE HHKE yJIOBIETBOPUTEIBHOM.

IIpn oueHke B MEpPBYHO OYEPEIb YUUTBHIBAKOTCS IOKAa3aHHBIC YYallMMMCS 3HAHUS U
ymeHus. OLEHKa 3aBUCUT TakKe€ OT HAJIM4YUs M XapakTepa IOTPelIHOCTEH, JOMyHIEHHBIX
yuyamuMmucs. Cpenn NorpemHocTeil BeIIESI0OTCS OIMOKY U HeoueThl. [lorpemHnocts cuuTaercs
OIIMOKOM, eclii OHa CBUAETEILCTBYET O TOM, YTO YHAIUICS HE OBJIAJIE] OCHOBHBIMU 3HAHUSIMH U
YMEHUSIMH, YyKa3aHHBIMH B Iporpamme y4yeOHOM mucuuruivHbel. K Hegoyeram OTHOCATCS
MOTPEIIHOCTH, CBHJETENbCTBYIOLUIUE O HEAOCTATOYHO IOJHOM HWJIM HEAOCTaTOYHO IMPOYHOM
YCBOEHHHM OCHOBHBIX 3HAaHMH W yMEHMH MM 00 OTCYTCTBUM 3HAHMM, HE CUMTAIOLIUXCS B
nporpaMMe OCHOBHbIMH. Hepouetamu Takyke CUMTAIOTCS: MOTPEHIHOCTH, KOTOPbIE HE MPHUBEIN K
UCKQ)XEHUIO CMBICIA TIIOJIyY€HHOIO Y4aIlMMCS 3aJaHusi HJIM croco0a €ro BBINOJIHEHHMS,
HEeaKKypaTHas 3alKch; HEOPEKHOE BHITIOJHEHUE YepTekKa.

I'pannna Mexay ommMOKaMH W HEJOYETaMH SIBJISETCSI B HEKOTOPOM CTENEHU YCIOBHOM.
[Tpu onHUX OOCTOSATENHCTBAX NOMYIICHHAS] YYal[UMUCS MOTPEIIHOCTh MOXKET PaccMaTpUBAaThCS
IpernoJiaBaTeseM Kak omuoKa, B Jpyroe BpeMs U Mpu APYrUX 00CTOSATEIbCTBAX — KaK HEJ0YeT.

Pemenue 3amaun cuntaercs O0e3ynmpeyHbIM, €CIIU MPaBUIBHO BBIOpaH CIOCOO peleHus,
caMoO pellIeHHE COMPOBOXKAAETCS HEOOXOAMMBIMU OOBSACHEHHSIMHU, BEPHO BBINIOJIHEHBI HY)KHBIE
BBIUMCJICHHUS] U MpeoO0pa3oBaHUs, MOJyYeH BEPHBIM OTBET, IOCJIEIOBAaTEIbHO M AaKKypaTHO
3alMCaHoO pPELICHHUE.

Onenka oTBeTa 00ydaromerocs IpoOBOAUTCS IO MATUOAIIBHOM crucTeME.

Kpurepun ommodok
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Buj omnoku

HNMeronmmecs He104eThI

I'py6as ommbka

Hesnanue ywammmucs ¢GopMyin, TpaBuil, OCHOBHBIX CBOWCTB,
TCOPEM U HCYMCHHC HUX NPHUMCHATH, HC3HAHUC IIPHCMOB
pelieHrs 3aJay, paccMaTpUBaeMbIX B Yy4eOHBIX paszzaenax
JAUCHUIIIIMHBI, @ TAKXKC BBIYHUCINTCIBHBIC OH_II/I6KI/I, €CJI1 OHH HE
SIBJISIFOTCSI OTMUCKOM

Herpy6as ommbka

HOTGpSI KOpHA WX COXPAHCHUC B OTBCTC IMOCTOPOHHCTO KOPHS,
OT6paCBIBaHI/I€ 0e3 00BICHEHUH OAHOI'0O M3 HUX U PaBHO3HAYHBIC
MM

Henouer

HepaunonanbHOe peleHWe, ONMCKH, HENOCTATOYHOCTh WIIN
OTCYTCTBHE MOSICHEHUI, 000CHOBaHMI B PEHICHUSX

OueHka nMCbMeHHOH padoThbl py0esKHOT0 KOHTPOJIsI

HNmeromuiics pe3yabrat

PaboTa BBEITIOJHEHA IMOJHOCTBIO; B JIOTHYECKHX PACCYKICHUAX U
00O0CHOBaHHMHU PEILICHHS HET MPOOE JIOB M OMIMOOK; B PEIICHUH HET
MaTEMaTHYECKUX OIIMOOK (BO3M0)KH3. OaHa HCTOYHOCTBH, OIIMCKAa,
HE SBJSIONIASACS CJICICTBHEM HE3HAHUS WM HETIOHUMAaHUs
y4eOHOro Marepuaa)

PaboTa BEITOJIHEHA ITOJIHOCTBIO, HO 000CHOBaHHUS I1aroB peIICHUA
HCAOCTAaTOYHbI; 1O0IIYCTHUMA OAHA-ABC HGpr6I)I€ OIINOKH UJIN JABa-
TPpU HEAOUCTA

Jlonymensl Oosiee onHOM ommOku wuaum  Oosiee  ABYX-TpeX|
HE/I0UeTOB B BBIKJIQJKaX, YepTexkax WM rpadukax, HO ydamuucs
BJIaACCT 00s3aTeIbHBIMU YMCHUSIMU 10 y‘-IC6HOI\/’I JUCHUIIIINHE

Ounenka ypoBHs
MOJATr0TOBKH
bana BepoOanbHbii
(oT™MeTKA) aHaJor
S) OTan4HO
4 Xopouio
3 YV nosnerBopu
TEIBbHO
2
Heynosnerso
PUTEIIBHO

lomy1ieHsl CyIecTBeHHbIE OMUOKH, MOKA3aBIINe, YTO yJaluhics
He BJaJieeT 0053aTebHBIMU YMEHUSAMHU M0 Y4eOHOM TUCIUTUINHE B
MOJIHOM Mepe; paboTa Mokasajia IoJHOE OTCYTCTBHE Y ydalllerocs
00s13aTeNbHBIX 3HAHUN U YMEHUH WM 3HAYUTENbHAs 9acTh paboThl

BBITIOJTHEHA HE CAMOCTOATCIIBHO.

TexcT PACYETHBIX 3aJJaHUH HTOTOBOI'O KOHTPOJIsA

buner 1

1.KomuuecTBo 3JICKTPUYECCTBA, IPOTEKIIECTO Y€PE3 MPOBOJHUK, UBMCHACTCS 10 3aKOHY: ( =

5t + 7t. HaiiTu cuimy ToKa B KOHIIE BOCBMO# CEKYHIBI.

3 Bemuuciurs
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J (X2+2X- il.)./X.
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buner 2
1. Cuna Toka usmensercs no 3akony | = 0.5t* +3t* -2. HaiiTu ckopocTh M3MEHEHHs TOKA B
KOHIIE BTOPO CEKYH/IbI.

2. Bpraucnuts ¢ momombio auddepeHimana: 1,005%, 3,01°6, /83 .

2

3. BbuucIuTs: \](ZX +1)dX )

1

4, CKOpOCTh TOYKH H3MEHSETCA 0 3aKoHy U = 4t3 + 2t + 3 . HaiiTu myTh, IpoOiiaeHHBIH

TOYKOI1 3a 2 C.

5. Haiitu npoussoanyio GpyHKImu Y = 7082 X,

buner 3

1. CkopocTh U3MeHseTCs Mo 3aKoHy U = 3t? + 2t + 1. HaifTu myTs, mpoiiIeHHbIH Toukoii 3a 10

2. Haiirn: J(x + X2 \IX.

2

CEKYH/I.

4 MaxoBoe KoJeco P TOPMOKEHHHN MOBOpavMBaeTcs Ha yroi <p = 3t2 + 6t + 1. Haittn
YTJIOBYIO CKOPOCTh B KOHIIE IIECTON CEKYH/IbI.
5 Bpmumcnute paboTy TpH BBIKAYUBAHWM BOJBI W3 HWJIUHIAPUYECKOTO pe3epByapa C

pagnycoM OCHOBAHMS 2 M U BBICOTOH 3 M.

3

6 Haiiru: 3 (3X2 +1)dX .
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3. Haiitu npomsBoayto GyHKmmn: y = 4X3 +7X.

4. KonmdecTBO 2MEKTPHUECTBA, MPOTEKIIEr0 Yepe3 IPOBOIHUK, H3MEHSETCS 110 3aKoHy: (| = 6t% +
8t. Haiitm crity TOKa B KOHIIE YETBEPTON CEKYH/IBI.
5. Haiitu npupamenue Gpynkuun y =4X3 +3X2 +2X+1, mpu X = 2,005.

buner 4
1. Hon netictuem cuibl B 40 H npyxuna cxumaercs Ha 0,04 m. Haiitu paboTy nipu cxxaTuu
ga 0,08 m.
2. Haiitu ypaBaenue croponsl BC, eciiu B (2; -4), C(5; 3).
3. Haiitu npupamenue ¢pyaxmmm: y = X3 +2X2 +5X-1, mpu X = 2,04.

4. KonnuecTBo Tera, HeOOXOIUMOTO /I HarpeBaHus 1 Kr Bobl, BeIpakaeTcs Gpopmyioit Q
=t* +3t? +4. HaiiTu TermoéMKoCTh Tena, IpH Harpesanuy ero Ha 10 °C.

5. Beramcnuts ¢ momomisio quddepeHmnuana: 1,0158, 2,04°, V101.

buner 5

1. Beryuciaurs: J (x2 -

A\,
5. Beruucnuth B momomisto quddepeHmnmana: 1,0098, 3,023, -73.

3. HaiiTi 3aKOH JBUKEHHS TOYKH, KOTOPAs JBUKETCS CO CKOPOCTHIO V = 4t + 5t2, eciu mpu t
=0c,s=8m.

4. Haiiti ipon3BoHyto: Y = -X3 + 5x2° -1,

5. Beruncnuts ¢ momotpo nuddepenimana: 1,009¢, 3,023, V82 .
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6. Ciucok Mcnoib30BaAHHOM JUTEPATyPbI

OcHoBHas JuTepaTypa:
1. HuxonoBa, I'. A. Marematuka. Teopust U mpakTuka [DIEKTPOHHBIN pecypc]: yueOHOe

nmocoone / I'. A. Huxonosa, H. B. Hukxonosa. — Ka3zanp: Ka3zaHCkuii HalMOHAJIbHBIN
UCCIIEIOBATEIbCKUI TeXHOIOrnYeckuii yausepcurer, 2016. — 234 ¢. — ISBN 978-5-7882-1999-
8. — Texcr: anexTpoHHBIH // DnekTpoHHO-O0nOMMoTeunas cucrema IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/79318.html. — Pexwum moctyna: anst aBTOpU3Hp. MOJIB30BATEINCH 110
apoJIio.

2. bammakoB, M.M1. Maremaruka [DnekTpoHHBIH pecypc]|: yueOnuk / bammakos M.U. —
MockBa: KnoPyc, 2017. — 394 c. — (CIIO). — ISBN 978-5-406-05386-7. — URL.:
https://book.ru/book/919637. — Tekcr: JIEKTPOHHBIH. - Pexum JIOCTyIa:

https://book.ru/book/919637 1o mapoJo.

3. Kpemep, H.III. Matemaruka ans koyuiemxkeit [Tekcr]: yaeOnoe mocooue mnst CI1O / H.III.
Kpewmep; Ilox pen. H.ILL. Kpemep,a. - 10-e uza., nepepab. u gom. - Mocksa: FOpaiit, 2018 r. - 344
c. - (ITpodeccronanpHOE 0Opa30OBaHNE).

4. Annaros, A. B. Maremaruka [OnekTpoHHbIH pecypc]: yueOHoe mocobue mist CIIO / A. B.
AnmaroB. — 2-e¢ m3a. — Caparos: [IpodobOpazoBanue, Aii [Tu Dp Menua, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TeKkcT: >IeKTpOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrema [IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/80328.html. —
PesxuM poctyna: 1uist aBTOPU3UP. TOJIB30BATEIIEH 110 TTapOJIHo.

5. ®omunbix, E. . Maremaruka. [Ipaktukym [DneKTpoHHBIH pecypc]: ydueOHOe mocooue /

E. . ®omunbix. — 2-¢ u3n. — Munck: PecnyOiaukaHCKUN HHCTUTYT MpodhecCHOHATBHOTO
obpazoBanus (PUIIO), 2019. — 440 c. — ISBN 978-985-503-936-6. — Tekct: 3IeKTpOHHBIH //
DNeKTPOHHO-O0NOIMOTeYHAs cucrema IPR BOOKS: [calT]. — URL:
http://www.iprbookshop.ru/94307.html. — Pexwum moctyna: ajsi aBTOpU3UP. MOJIb30BATENCH 110
HapoJIo.

6. bammakos, M.1. Matemaruka [DnekTpoHHbIN pecypc]: yuebHuK / bammakos M.U. —
Mocksa: KnoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689. — Tekcr: AJIEKTPOHHBIN. - Pexum JOCTyIa:

https://www.book.ru/book/935689 mno napoito.

JlonoJIHUTeIbHAS JIUTEpaTypa:

1. BacunweBa, I"H. Meronuka oOydyeHuss matemaruke. Yactb 2 [DneKTpoHHBINH pecypc]:
yuebHo-MeTondeckoe nocooue / I'.H. BacunbeBa. — DneKTpoH. TeKCTOBbIE 1aHHble. — [lepMb:
[TepMmckuii rocynapcTBEeHHBIN I'yMaHUTapHO-Tiefjaroruyeckuii yuusepcurer, 2016. — 75 ¢. —
2227-8397. — Pexum pocryma: http://www.iprbookshop.ru/70637.html o maposiro.

2. AnameeBa, E. A. Maremartuka. Yacts 1 [DnekTpoHHBIH pecypc]: yueOHOe mocobue / E. A.
AnameeBa. — OJJEKTpPOH. TeKcToBble naHHble. — Camapa: I[loBOJDKCKHMI TOCyIapCTBEHHBIN
YHHUBEPCUTET TeJIeKOMMYHUKanuil u uHdopmatuku, 2016. — 196 c¢. — 2227-8397. — Pexum
noctyna: http://www.iprbookshop.ru/71851.html mo maposro.

3. Tanamosa, D.X. Meroauka oOy4deHHsT MaTeMaTUKE B YCJIOBUSX BHEAPEHHUS HOBBIX
cTanaapToB [DnekTpoHHbI pecype] / O.X. INamsimMoBa. — DNEKTPOH. TEKCTOBBIE JIaHHBIE. —
Habepexxubie Yennsl: HaGepexkHOUETHUHCKUN TOCY1apCTBEHHBIN MEarorn4eckuii yHUBEpCHUTET,
2016. — 116 c. — 2227-8397. — Pexum noctyma: http://www.iprbookshop.ru/64633.html mo
HapoJIo.

4. bannun, K.B. Marematuka u nHpopMaTiKa [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue /
banmun K.B., bammeixkos B.H., Pykocyes A.B., YTkun B.b. — Mocksa: KnoPyc, 2017. — 361 c.
— ISBN 978-5-406-00864-5. — URL.: https://book.ru/book/922019. — TekcT: 3/eKTpOHHBIN. —
Pexxum noctyma: https://www.book.ru/book/922019 mo mapouo.

5. TumodeeBa, E.®. Martemaruka. Yacte 1 [DnekTpoHHBIH pecypc]:  HpakTUKyM /
TumodeeBa E.®., coct. — CraBponoinb: CeBepo-KaBkasckuii ¢eaepanbubiii yauepcuret, 2018.
— 183 ¢. — URL: https://book.ru/book/930775. — Tekcr : aneKTpoHHbIH. — Pexum nocryna:
https://www.book.ru/book/930775 mo mapostto.
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6. Kap6aunnckas, H. b. Maremaruka [D7eKTpOHHBIA pecypc|: MPaKTHKyM I CPEAHETO
npodeccuonanbHoro obpazosanus / H. b. KapOGaumnckas, E. E. XapuronoBa. — Mockaa:
Poccuiickuii rocynapcTBeHHbI yHUBepcUTET npaBocyausi, 2019. — 114 ¢. — ISBN 2227-8397.
— Tekct: anektponHblit // DnekTpoHHO-OnOMMoTeuHas cucrema [IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/94184.html. — Pexxum mocTyma: ajasi aBTOPH3UP. MOJIB30BATENCH 110
apoJIto.

7. MatBeeBa, T. A. Marematuka [ DnekTpoHHBIN pecypce]: yueObnoe nmocodue mist CITO / T. A.
MartseeBa, H. I'. PeokkoBa, JI. B. IlleBeneBa; moxa penakuueit 1. B. AnexcanapoBa. — 2-e u3a. —
Caparos, ExarepunOypr: IlpodobpazoBanue, Ypansckuii penepanpubiii yHuBepcutet, 2019. —
215 c. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekct: 31eKTPOHHBIH // DNEKTPOHHO-
oubmmoreunas cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/87821.html.
— Pexum gocryna: ajis aBTOPU3HP. MOJIB30BATENEH 110 TAPOJIIO.

8. bannun, K.B. Marematuka u nadopmaTtika [DIEKTpOHHBINA pecypc]: ydeOHoe mocooue /
banmun K.B., bausikoB B.H., PykocyeB A.B., YTkun B.b. — Mocksa: KuoPyc, 2020. — 361 c.
— ISBN 978-5-406-00864-5. — URL.: https://book.ru/book/934626. — TeKcT: 37€KTPOHHBIMA. —
Pexxum mocryna: https://www.book.ru/book/934626 mo naposto.

O¢uunanbHblie, CIPABOYHO-OMOIHOrpaduyecKe U MEPHOAUYECKHIE U3IAHUSA:

1. O xene3nomopoxkHoM TpaHcnopte B Poccuiickoin @enepannu [Tekcr]: denepanbHbIi
3akoH oT 10.01.2003 Nel7-®3 B penakiuu PeaepaibHoro 3akoHa ot 03.08.2018 No 342-03. —
ExarepunOypr: TI YpantOpUznar, 2019. — 36 c. — 5 3k3.

2. YcraB xene3HoaopokHoro tpancnopra Poccuiickoit @eaepaunn [Tekcr]|: denepanbHblii
3akoH oT 10.01.2003 Nel8-®3 B pemakuun PenepanpHoro 3akoHa ot 03.08.2018 Ne 312-03. —
ExarepunOypr: T/ YpantOpH3gar, 2019. — 80 c. — 5 3k3.

3. I'ynok [Tekct]: exxenneBHasi TpancnoptHas razera (2016, 2017, 2018, 2019, 2020 rr.) —
1200 3k3.

4. KeneznoaopoxkHbI TpaHCTOPT [ TeKCT]: exXeMeCTYHbIM HAyYHO-TEOPETUUECKUI TEXHUKO-
sKOHOMHUYECKUH xypHan (2016, 2017, 2018, 2019, 2020 rr.) — 60 k3.

5. Tpaucmopr Poccum [TekcT]: Bcepoccwiickas  TpaHCHOpPTHAs  €XKEHeIeTbHas
uH(pOopMallMOHHO-aHaNIUTHUecKas razera (2016, 2017, 2018, 2019, 2020 rr.) — 240 3k3.

HNHuTepHeT-pecypcen:

1. OBC IPRbooks - http://www.iprbookshop.ru

2. OBC «Jlanb» - https://e.lanbook.com

3. OBC YMII XAT - http://umczdt.ru/

4. 3bC Book.ru - https://www.book.ru/
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