MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.14.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Breicmiasg maremartnka 1

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO TOATOTOBKHU
18.03.02 DHepro- u pecypcocOeperaroiue nporecchbl B XUMUYECKOW TeXHOIOTHH, He(hTeXUMHUH U
OMOTEXHOJIOTHH

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOA0NOIb30BaHNE, PEIMKIMHT U YTHIIN3ALHUS OTXO/I0B

®dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2019
O6mras TpynoemMkocTsb: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpaM

Cemectp 1

dopmMa KOHTPOJIA 3a4€T Hroro
Buj 3ansiTuit
Jlexknnu 4 4
JlaGopaTopHsble
[TpakTHyeckue 8 8
ITpoMexxyTodHast aTTeCTaIHs 0,25 0,25
KonraktHas pabora 12,25 12,25
CaMocTosTenbpHas paboTa 164 164
KonTponb 3,75 3,75
Hroro 180 180

AOOKYMEHT NOAMNMMCAH
SNEKTPOHHOW NOANNCHIO

CepTudmkat: 017C2CE1004DAFE6DBA4ATFI36343E46780
Bnapeneu: YTeeBa Po3sa AsepbaeBHa
[evictuteneH: ¢ 14.11.2022 po 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
noteHt, k.1.H. [Tang&pora C.111.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)
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OtcyrcTBYyeT
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Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasneHust noaroroBku 18.03.02 Duepro- u pecypcocOeperaromiie npouecchl B XMuMUIECKOM
TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOJIOTHH

Cpok peiicTBus padoyeil NpOorpaMMbl AUCUMIIMHBI 10 «___ » 2024 r.
COI''TACOBAHO
3aBenyromuii kabeapoin "Xumuueckas TEXHOIOTUS U pecypcocoepexenue”
« » 20 T. M.B. KpaBiioBa
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne2 ot 12.09.2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEeMAaTHYECKOTO,  JIOTUYECKOTO W aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (IIKOJIBHBIN Kypce), anreopa (IIKOJBHBIN Kype), reoMeTpust (IIIKOJIBHBINA Kypc), aaredpa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeamecTByromiee: - Boiciias marematuka 2", "Briciias marematuka 3", "®usuka", " UnxenepHas
M KOMIBIOTEpHAas rpaduka’.

3. Ilmanupyemble pe3yJbTaThbl 00y4eHUsI

MOAXOJ 715l PEIICHUS
IIOCTAaBJICHHBIX 3a/1a4

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIHpYeMble AOCTHKEHUS [lnanupyembie pe3yJibTaThI
KOMIIeTeHIIUH KOMIIeTeHI Ui o0yueHHs
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAUMEHOBAHUE)
VYK-1. Cnocoben YK-1.1. AHanusupyet | 3HaTh:
OCYILECTBIIATH MOUCK, 3ajauy, BBIJIEIISAS ee | - [IpuHIMIIBI 1 METOABI aHANIM3A U
KPUTHUYECKHH aHAIIN3 U 0a30BbIE  COCTaBIISIONUINE. | CHHTE3a HHPOPMAIINH.
CHHTE3 HH(OpMaIny, Omnpenenser, YMmers:
MPUMEHSITh CUCTEMHBIH UHTEPIPETHPYET u | - [IpuMeHSITh MPUHIUTIBI K METOIBI

pamkupyer HHPOpPMAIIHIO,
TpeOyeMylo i pelIeHus
MOCTaBIIEHHOW 3a/1a4u

aHaJM3a U CUHTE3a HHPOPMALIUY;

- I'pamoTHO, JIOrM4HO,
apryMeHTHPOBaHHO (POPMHUPOBATH
COOCTBEHHBIE CYKJIEHUS U OLEHKU.
- PemaTe TMIIOBBIE MaTeMaTHYECKHE
3amaun; 00pabaThIBaTh U
aHAJIM3MPOBATh JIAHHBIE.

Bmaners:

- [IpakTHYeckMMH HaBBIKAMH aHATH3a
Y CHHTEe3a UH(POPMAIIUH.

- HaBbIikaMu mpuMeHeHus
COBPEMEHHOTO MaTeMaTHIECKOTO
WHCTPYMEHTApUS IS PEeIICHUS
MOCTABJICHHBIX 3a7a4; CIOCOOHOCTHIO
K 000011IeHHI0, aHAITH3Y,
BOCITPHUATHIO HHPOPMAIIHH,
MMOCTAHOBKH IEJIH U BEIOOPY myTeit eé
JIOCTHKEHHUSI.




®opmMupyembie U

Nuauxkaropsl

KOHTPOJINpYyeMble AOCTHKEHUSI Ilnannpyemble pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Koa 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)

OIIK-2. Cnocoben OIIK-2.1. VYmMmeer | 3HaTh:

HCIIOJIb30BaTh MIPOBOJIUTH aHanu3 | - OCHOBHBIE TIOHSITUS M METObI

MaTeMaTH4YECKUeE, GbyHKIUH, pemarb | MaTeMaTHYECKOro aHaiamu3a,

¢buznveckue, GU3NKO- OCHOBHBIC 3aJ]a4ud TEOPHH | IMHEHHOW anreOpbl W TI'EOMETPHH,

XUMHUYECKHUE, XUMUYECKHE | BEPOSITHOCTH U | TEOpUHU b depeHInaIbHbIX

METO/BI U1l PELICHUS MaTeMaTHYECKOU YPaBHEHUH, TCOPUU BEPOSITHOCTEU U

3a/1a4 MpodeccCuOHAIbHON | CTAaTUCTHKH, peuaTh | MAaTeMaTUYECKOU CTaTUCTHUKH,

NEeSATETbHOCTH YpaBHEHUSI U  CHUCTEMBI | UCTIOJB3YIOLIUXCS TPU  HU3YyYEHUU
nuddepeHInaTbHbIX CIIEUAJIbHBIX JUCLUTLIINH;
ypaBHEHUN MPUMEHHUTEIIBHO | CTPYKTYPY COBPEMEHHOM

K pCaJIbHBIM IIpoLECCaMm,

IIPHUMCHATH
MaTEMAaTHYCCKHUEC MCTOBI
npu  pCHICHHMHM  THUIIOBBIX

HpO(I)eCCI/IOHaHBHBIX 3aJa4

MaTEMaTUuKH, IIOHHUMATh CYThb 3aJay
KaXXaI0ro #M3 OCHOBHBLIX Pa3aciioB

MaTEMAaTHUKU, MpCACTABJIATD
B3aMMOCBA3b pa3aCiOB MATCMATUKHU C
THUIIOBBIMH HpO(beCCHOHaHBHbIMI/I

3aJjauaM#; METOJIOJIOTHUIO U TIPHUEMBI
amanTaly MaTeMaTHYECKUX 3HAHUI
K BO3MOXHOCTH HX HCIIOJIbB30BaHUA
Opd  TOCTAHOBKE M PEIICHUU
po(ecCHOHANIBHBIX 3a/1au.

YMeTs:

- Hcmons3oBare MaTeMaTHYECKH
S3BIK 1 MAaTEMaTHYECKYI0 CUMBOJIUKY
npu MIPUMCHCHUH 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCUUIUINH B
poeCCHOHAIBHON e TETHHOCTH

Bnanets:

- MaremMaTH4eCKIMHA u
KOJINYECTBEHHBIMHU METOAaMH
perieHus THIIOBBIX 3aj1ad4;
MaTeMaTHUUeCKOM JIOTHKOM,
HeoOxoauMo JuIst  (pOpMHUpPOBaHUS
CY)KJIGHUM 10 COOTBETCTBYIOLIUM
po¢eCCHOHAIBHBIM TTpo0IeMamM

- HaBblkamu ipoBeICHUS YUCIIEHHOTO
pacyeTa W aHajgu3a TOJYYEHHOTO
peleHus; HaBBIKAMH
CaMOCTOSITEIbHOTO TIPHOOPETCHHS U
nepeaur HOBBIX 3HAHUMU, CBS3aHHBIX
C MHCIIOJB30BaHWEM MaTEeMaTUKUd B
HCCICAOBAHUSX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLLEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATHI KOHTPOJISA
y4eOHol . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pa3znen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Jlek 1 Martpuiisl. JleiicTBUS HAJ HUMU. 1 2 - -
JIuneitnas OG6parnas maTpuia
anreopa
Monyns 1. Ip1l Onpenenureny U UX CBOWCTBA. 1 2 - -
JIuneitnas Brrunciienue onpeaenureneit
anreopa
Monyns 1. Jlek 2 UccnepoBanue cuctem JIMHEHHBIX 1 2 - -
JIuneitnas ypaBHeHuii. Teopema Kponekepa-Kanemnnu
anreOpa
Monyns 1. Ip 2 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1 2 - -
JIuneitnas meroaamu Kpamepa, ['aycca u cpeactsamu
anredpa MaTPUYHOTO UCUHCIICHUS
Monyns 1. Cp Matpuusl. Onpenenutenu. Cuctemsl 1 20 - -
JInnelinas JMHENHBIN alreOpandyeckux ypaBHEHUN
asreOpa
Mopyns 1. Cp KonTponbnas pabota 1 mo teme 1 18 - - KonTponbnas padora 1
JInneitnas "Jlunetinas anredpa no teme "Jluneiinas
asreOpa anreopa”
Momyns 2. Cp BexTops! u aelictBus Haj HUMHU. basuc. 1 2 - -
BekropHas [Tepexon ot ogHOTO 6a3uca K Ipyromy.
anredpa
Monyns 2 Ip 3 CkansipHO€, BEKTOPHOE, CMEIIAHHOE 1 2 - -
BekropHas MIPOU3BE/IEHNE BEKTOPOB B ACKApPTOBOM U
areOpa IPOM3BOJILHOM 0azuce




®opMbl TEKYLLIEr0

Monayab B . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 2 Cp OCHOBHBIE TIOHATHSI BEKTOPHOH aJIreOpHI. 1 20 - -
BekropHas Bazuc. Ilepexon ot ogHoro 6asuca x
asreOpa npyromy. CkalisipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEICHHSI BEKTOPOB
Monyns 2 Cp KonTponbhas padota 2 o teme 1 18 - - KonTponbnas padota 2
BekropHas "BekropHas anreopa" o Teme "BekTopHas
anreOpa anreOpa’
Monyns 3 Cp [Tonsatue 06 ypaBHEHUHU JIMHUU HA 1 2 - -
AHaMTAYECKAast IJIOCKOCTH. Y paBHEHHUS NPSIMOM Ha
reoMeTpust riockocTy. [110ckocTh B mpocTpaHCcTBe.
Monynsb 3 Ip 4 [IpsiMast Ha MJIOCKOCTH M B TIPOCTPAHCTRBE. 1 2 - -
AHaIMTHYECKas [TockocTh B MPOCTPAHCTBE
reoMeTpust
Monyns 3 Cp Kpussie BTOporo nopsjaka. JJuIaIC. 1 2 - -
AHaTMTAYECKAast ['unepOoma. [Tapabona. Kpubie BToOporo
reoMeTpust Hopsi/iKa B MOJISIPHOM cUCTeMe KOOpIUHAT.
Monyns 3 Cp [ToBepxHOCTH BTOPOrO MOPSAKA. 1 2 - -
AHanuTHYecKas [{nmHApHYecKre MOBEPXHOCTH.
reOMETPHS KoHnueckue moBepXHOCTH U TIOBEPXHOCTH
Monyns 3 Cp [Ipsimas Ha mockoctu. [lnockocts u 1 20 - -
AHanuTHYeCKas npsMas B mpoctpancTBe. KpuBbie BToporo
reOMETpUS nopsiika. [loBepXHOCTH BTOPOTO MOPsIIKA
Monyns 3 Cp KonrtponwHas pabora 3 o Teme 1 18 - - KontponsHas pabdora 3
AHanUTHYECKas " AHanuTHueckas reomerpus” 1o TeMe "AHalnuTHYecKas

TeOMETpPHUSI

reoMeTpust




Bux ) ®opMbl TEKYLLIEr0
Monayab . HaumeHoBaHuMe TeM 3aHATUI KOHTPOJISA
y4eOHoi . Cemectp |O0beMm, 4., banabl | UHTepakTus, 4.
(pasznen) DaGOTHI (yueoHoOii padoThI) (HauMeHOBaHuUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Cp Oynknus. [TonsTHe, OCHOBHBIC 1 2 - -
Beenenue B XapaKTePUCTHKH, CTIOCOOBI 3a/IaHUSI.
MaTeMaTUYECKUN OcHoBHBIE 2JIeMEHTapHbIe PYHKIIUH.
AHAJTU3 OOpatHas 1 cioxHast QyHKITUH.
Monyns 4 Cp [Ipenen pynkuun. beckoneyHo mainbie u 1 2 - -
Brenenue B OceckoHEeYHO Oombive QYHKIUH, CBSI3b
MaTeMaTUYECKUN Mexy HuMH. [1epBbiii U BTOpOi
QHAJTU3 3aMeuaTeNIbHBIC TPECIThI.
Monyinb 4 Cp DOneMeHTapHbIe (YHKIIUU U UX CBOICTBA. 1 20 - -
BBenenue B [Ipenen nocnenoBarensHOCTHU. [Ipeaen
MaTEMaTHYECKUI ¢yukun. HempepbIlBHOCTD QyHKIIUY.
AHaATN3 OKBUBAJICHTHbIE OECKOHEYHO Mallble.
Monynb 4 Cp KonTponbnas padota 4 o teme 1 18 - - KonTponbhas pabora 4
BBeneHue B "BBenenne B MaTeMaTHYECKUI aHaIn3" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKHUil aHam3"
aHaAIN3

ITA [TpomesxyTounas arrectanus (3a4€T) 1 0,25 - -

Kontpons |3auér 1 3,75 - - Bompocsr k 3auéty NeNe 1-

43
Hroro:] 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B LIEJSIX €70 MAKCUMAIBHOTO YCBOCHHSI, COIIPOBOXKIAETCS 00s13aTSIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
MIPEMNo/IaBaTellb U3JIaraeT OCHOBHbBIC, Hau00JIee CIIOKHBIC MOHSTHS TEMBI, @ TAK)KE CBSI3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUYECKHE MPOOJIEMBI, AT PEKOMEHAAIMH Il TMPAKTHYCCKOTO 3aHATHS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias marematuka 1". XKenareabHo ocTaBiaTh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBHIX JeNiaTh IOMETKH, TMOTYEPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX WM HWHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenpbHass paboTa CTYJACHTOB SIBJISIETCS BaXXHBIM BHJAOM Y4e€OHOHM JESITEIbHOCTH.
CamocTosTenpHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJMYECKOM PYKOBOJCTBE IIperoiaBaresis, Ho 0e3 ero HemoCPeACTBEHHOTO Y4aCTHSI.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITYKAT JUIs 3aKPETICHUsI U3yYEHHOTO MaTepHuaa.

BaxHpIM KpUTEpHEM YCBOEHUSI TEOPUH SBISETCS YMEHHUE peliaTh 3ajaud Ha MPOUIeHHBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEMICHUS, HCXOIS U3
TEOPETHUECKUX MOJIOKEHUHN U3yuyaeMoro Kypca. Eciu cTyIeHT BUIUT HECKOJIBKO MyTeH penieHusi, TO
OH JIOJDKEH CPaBHUTH WX M BHIOpPATh CaMblii pallMOHAIBHBINA. Pelenne 3ama4 u mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIEHHUS pacrojaraTh B CTPOTOM MOPSAKE, OTAENsis BCIIOMOTATEIbHBIE
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET CleAyeT MPOBEPATH CIIOCOOAMU, BHITECKAIOIIUMU U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHuss MOAyJNsi CTYIEHTHl CaMOCTOSITEIbHO BO BHEAYJIUTOPHOE BpeMs
BBITIOJTHSIFOT KOHTPOJIBHYIO pa00Ty M CIAIOT €€ MperoaBaTeso Ha MPOBEPKY 10 3a4€THON HEEIH.
3amanusi KOHTPOJBHOW pabOThl JOJDKHBI OBITh BBIMOJIHEHBl AKKypaTHO, IMOCIEI0BaTEIbHO,
000CHOBaHUE PEIICHUS U OTBET 0053aTEIIbHBI B KAKIOM 3aJJaHUU.

Ha 3auére BbIsICHSAETCS, MpEXAE BCErO, OTYETIMBOE YCBOECHHUE BCEX TEOPETUYECKHX U
MPaKTUYECKUX BOIMPOCOB MPOTPaMMbl M yYMEHHE MPHUMEHSTH IMONTYYCHHBIC 3HAHUS K PEIICHUIO
npakTH4eckux 3anad. OmpeneneHusi, TEOPEMBI, MPaBUIA JTOJDKHBI (OPMYIHUPOBATHCS TOYHO U C
MMOHUMAaHHEM CYIIECTBA Jiejla; PEIICHUE 3a/1ad B MPOCTEHIITNX CIIy4asX JODKHO BBIMOJIHATHCA 03
OLIMOOK ¥ YBEepEHHO; BCsIKasi MIUCbMEHHas U Tpaduueckast paboTa JoJKHA OBITH ClIeTaHa aKKypaTHO



u uérko. TompKO TpU BBINOJHEHHUM OSTHX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YJIOBJIETBOPSIIOIIUMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOTPAMMOH.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHMTh KOHCIEKTHI JICKIWM U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSITENIBHO U Ha IIPAKTUYECKUX 3aHATHUAX, @ TAKKE COCTABUThH IMMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 VK-1; OIIK-2 KountponsHas padora 1 o reme
"Jluneiinas anredpa’
1 VK-1; OIIK-2 KounTponsHas pabora 2 1o reme
"BekTopHas anredpa"
1 VK-1; OIIK-2 KounTponsHas pabora 3 o reme
"AHanuTtuueckas reoMerpus’”
1 VK-1; OIIK-2 KountponsHas padora 4 o reme
"BBenenne B MaTeMaTudecKuii aHaians"
1 YK-1; OIIK-2 Bompocs! k 3auéry NeNe 1-43

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}IHM1>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonrpoJabHas padora 1 nmo reme "Jluneiinas ajareopa"

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

3amaya 1
Jloka3aTh COBMECTHOCTh CUCTEMBI U PEIIUTH €€ TpeMs criocobamu: 1o ¢popmynam Kpamepa,
meToqoM ["aycca U cpeicTBaMu MAaTPUYHOTO UCUMCIICHHUS.

Howmep . . Howmep Cucrema JIMHEHHBIX
Bap. Cucrema JUHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/If/'I
4, + 2X, — X, +x, = -12, X, — X, —4X; +9X, =22,
1 X+ 7%, 5%, +2X, = -9, 11 X, +2X, —4X, ==3,
{ 2%+ 5%, — 6X+3x, = -8 {le —3X, + X, +5X, =-3.
4%, - 3%, 2%, - X, = 2 X, + X, —6X; —4x, =6,
2 X, - 2X, X, - 4x, = -2 12 2X%, +3X, +9X, + 5%, =6,
{ 2%+ X = 4+ X, =6 {le +4X, + 3%, —2x, =12.
X, — 2X, + X3 +2 X, = 1, =% = 9%, —4%; =8,
3 X, — 2%, + X3 -— 2x, = -3, 13 2X, 4+ TX, +3%; + X, =6,
X o= 2% + X5 o+ 6Xx, = 5 3X, +5X, +2X, +2X, = 4.
X, — 2X, + X3 - X, = 1, X, + X, +3%; —2X, =1,
4 X, + 2X, — X3 + X, = 3 14 2X, +2X, + 4%, — X, =2,
X, - 6x, + 3, - 3, = -1 4x, +4x, +10x, —5%, = 4.
X, X, — X + 2X, = 3 X, —2X, + X, = -3,
5 X, X, — X - 2% = -] 15 3X, — X, —2%; =1,
X+ X% - X+ 6x o= 7 2X, + X, —2X, — X, = 4.




Howmep . o Howmep Cucrema JTUHEHHBIX
Bap. Cucrema JMHEHHBIX YpaBHCHHUU Bap. ypaBHeHI/If/’I
2X, + X, - X, = 2 X, +7X, —2X; +3X, =3,
6 2x, = X + X, = 2 16 3X, +5X, + X, —2X, =5,
2X, + X, + X = 4 —2X, +5X, =5X; + X, =—4.
8x, — 6x, + 4x, + 2x, = 16, = 2% + X, —3X; + X, =4,
7 8x, - 6x, + 4x, - 2x, = 8§ 17 4%, +7X, — 2%, — 2X, = 6,
12x, - 9x, + 6x, + X, = 20 2X, +8x, —5x, — x, =-10.
2X, + X, + X, = 5 X, —2X, +4X, +3%, =9,
8 2X, + X, — X, = 3 18 2X, 43X, + X3 + 2%, =4,
4, — 2X, + X, + 3, = 1. 4%, — X, +5X%; + X, =6.
2X, - X, + X + X, = 3 X, + X, +2X; +2X, =1,
9 2%, — X, o+ 2% - X, = 2 19 2X; — X, +2X; — X, =4,
6x, — 3x, + 4x, - 3, = -L 4X, + X, +6X, +5x, = 6.
X, — 2X, + X + X, = 1 2X + X, +3%X; + X, =11,
10 X, — 2%, + X - X, = -1 20 2% +3X, +X; =X, =1,
X, — 2X, + X, + 5x, = 5 3%, +2X, + X, +2X, =5.
3anaya 2
WccnenoBath 1 HaliTH 00I1I€e PELIEHUE CUCTEMBbI TMHEHHBIX OJHOPOIHBIX YpaBHEHHIA.
Howep CucremMa JIMHENHBIX ypaBHEHUN Howmep Cucrema TMHENHBIX YPaBHEHUM
Bap. Bap.
3x, +3X, + 5%, —2x, =0, X, — X, —4X; + 9%, =0,
1 2X, + 2X, +8x, —3x, =0, 11 X, +2X, —4x, =0,
2X, +2X, +4X, — X, =0. 2X, —3X, + X, + 5%, =0.
X, —3X, + 7X, +17x, =0, X, —3X, —4X; + X, =0,
2 8x, —6x, — X, —5x, =0, 12 5x, —8x, —2X; + X, =0,
4x, —2X, + 3%, + 7X, =0. — 2% — X, —=10X, =5x, =0.
X, +4x, —3x, + 6%, =0, 7%, +5X, =3%; + X, =0,
3 2X, +5X, + X, —2X, =0, 13 3X, +2X, —3X; +2X, =0,
X, + 7X, —10x, + 20X, =0. X, + X, +3%, —3x%, =0.
2X, — X, +3X, = 7X, =0, 2X, +2X, +8X%; —3X, =0,
4 6X, —3X, + X, —4x, =0, 14 3%, +3X, +5%; —2X%, =0,
4x, —2X, +14x, - 31x, =0. 2%, +2X, +4X;, — X, =0.
2X, + 5%, + X, + 3%, =0, X, + X, —3%; +2X, =0,
5 4%, +6X, + 3%, +5X, =0, 15 2X, —3X, + X3 — X, =0,
4%, +14X, + X, + 7X, =0. 4%, — X, —5X%, + 3%, =0.




Howmep . . Howmep N N
CucreMa JTHHEHHBIX YpaBHCHUU CucreMa JTUHEHHBIX YpaBHCHUU
Bap. Bap.
3X, +2X, +2X; + 2%, =0, X, +3X, —X; +2X%, =0,

6 2X, +3X, + 2%, +5x, =0, 16 2%, +5X, —8%, —5x, =0,
9x, + X, +4x, —5x, =0. X, +4X, +5%X; + X, =0.
9x, —3X, + 5x%, + 6%, =0, 3X, —2X, —5X; +4x, =0,

7 6X, —2X, + 3%, + X, =0, 17 6%, —4X, +4X, +3x, =0,
9x, + X, +4x; —5x, =0. 9x, —6X, + 3%, +2X, =0.
2X, + X, + X3 +3X, =0, 5X, —5X, +10x; — x, =0,

8 4%, + 2X, + 3%, + 2X, =0, 18 5% +X, + X, + X, =0,
4X, +2X, + X3 +2X, =0. X, +7X, +4X, +3%, =0.
3%, + 2X, +5X, +4x, =0, 7%, +5X, +3X; +6X, =0,

9 2X%, +3X, + 6X, +8x, =0, 19 2X, — X, — X3 +4x, =0,

X, —6X, —9x; —20x, =0. X, +8X, +6x; —6x, =0.
3X, — 2X, + X; —4X, =0, 4%, —X, + X3+ X, =0,

10 2X, —3X, —2X; + X, =0, 20 3X, +2X, —2%X; + X, =0,
4%, — X, +4x, — 9%, =0. 9x, +6X, +X; +3x, =0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KoutponbHass paGora 1 mo teme "JluneiiHas anreOpa" BBINONHSIETCA CTYAEHTaMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BpeMs U JOJKHA OBbITh ClJaHa MPETo1aBaTelio Ha MPOBEPKY 110
3auétHoi Henenu. Ha BbImomHeHNe KOHTPOJIbHOM paboThl oTBOAUTCS 18 yacoB. Homepa BapuaHTOB
KOHTPOJIbHBIX 33124 ONPEAEISIOTCS C OMOIIBIO TAOIHUIBI 1, TpHUeM HOMEp BapHaHTa KOHTPOJIbHON
3a1a4M 1 HaxoAUTCA 1O MepBOM OyKBe aMIIINU CTYJI€HTa; a HOMEpP BapuaHTa KOHTPOJIbHON 3a/1aun
2 HaXOAUTCH 110 NepBoii OyKBe MMEHU CTYyJIEHTA.

Tabmumna 1
Byksa A b B r i EE | X;3 )44 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykaa M | HIO | 0,4 I PU | CII | T.II Vv @D | XII
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOJIbHBIX pabOT HEOOXOIHMMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBIMOJHEHHbIE 0€3 COONIOJEHHS STHUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPAIAIOTCSI CTYACHTY JUIsl IepepadOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa JOKHA OBITH BBIMIOJIHEHA B OTACIBHON TETPaau B KIETKY CHHUMHU
WM 4YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBisSITh MOJs MHUpUHOW 4 - 5 CM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOOThI Ha OOJOXKKE TETPaaW IOJDKHBI OBITH SICHO HANHMCaHBI (paMuiIHs, UMS H
OTYECTBO CTYJIEHTA, Ha3BaHWE TUCLMILIMHBI, HOMEP KOHTPOJIbHOM DPabOTHI; 37€Ch K€ ClenyeT
yKa3zaTh Ha3BaHUE y4eOHOIO 3aBelleHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyleHTa. B
KOHIIE pa0OTHI CIIeyeT MOCTABUTH ATy €€ BBHIIIOIHECHHUS U MOANUCH CTYACHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 3a]a4, YKa3aHHbIE B 3aJJaHUU, CTPOTO 10 TOJI0KEHHOMY
BapuaHTy. Pemienus 3agad Hafo pacrosaraTh B OPSIAKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHuEM Kax 101 3aa4u Ha/10 MOJHOCTHIO BhIUCATh €€ ycioBue. Eciu ycnoBue 3agaun
uMeeT o0y (OpMYITHPOBKY, TO, IEPENHCHIBas €ro, CleayeT oOIIue NaHHbIE 3aMEHUTHh



KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBINOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOTO KOJMYeCTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOIIEMY 3TOMY 3a/1anui0. OTBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTH TY WIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBAETCS TEM, YTO CTYJIEHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B mpopeneH3upoBanHoii paboTe CTYACHT JOKEH UCIIPABUTHh OTMEUEHHBIC PEIICH3EHTOM OITMOKU
U YUY€CTbh €ro peKOMEH/IallU U COBETHI. PerieH3uu mo3BoJIsoT CTYACHTY CYAUTh O CTETIEHHU YCBOCHHS
COOTBETCTBYIOIIETO pa3Jieia Kypca; yKa3blBalOT HAa UMEIOIIMECS Y Hero mpoOerbl, Ha )KeJaTeIbHOoe
HampaBlieHue palboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJIsi IMOCTAHOBKHM HUX THeEpen
npernoaaBaresieM. 3auTEHHBIC KOHTPOJILHBIC Pa0OTHI MPEIBSIBISIOTCS CTYJACHTOM IIPH Caue 3adeTa
WM SK3aMeHa.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM TPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABJISIETCS CTYJIEHTY, €CJIM IPaBUIbHO BbINOIHEHO MeHee 70 % 3aianuid.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekropHasi aareopa'
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH

3agaya
[To xoopnunatam BepiuH nupamuasl ABCJI cpencTBaMu BEeKTOpHOI anreOpsl HATH:

1) nuiunel pedep AB u AC;

2) yron mexnay peobpamu AB u AC;

3) mnomaas rpanu ABC;

4) npoexuuto Bekropa AB u AC;

5) o0beM nupaMubl.

Homep | Koopaunats! Toukn | Koopaunatel Toukn | Koopaunats! Touku | KoopaunaTel Touku
Bap. A B C i
1 (1,2;3) (-1,3;6) (-2:4;2) (0;5;4)
2 (-1,2;0) (-2,2;4) (-3;3,0) (-1,4,2)
3 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
4 (0;-1;2) (-1;-1,6) (-2,0;2) (0;1;4)
5 (3;0;2) (2;0;6) (1,1,2) (3:2;4)
6 (0;2;-1) (-1,2:3) (-2;3;-1) (0;4,1)
7 (2:3;2) (1;3:6) (0;4,2) (2:5:4)
8 (1,0;2) (-2;0;6) (-3:1,2) (-1,2;4)
9 (2;0;3) (1,0;7) (0;1,3) (2:2;4)
10 (-2;1;3) (-1;1;3) (2;0;2) (2;0;4)
11 (2;4;-6) (1,3;5) (0;-3;8) (3:2;3)
12 (-2;3;5) (1;-3;4) (7:8;-1) (-1;2;-1)
13 (1;3;5) (0;2;0) (5;7,9) (0;4;8)




Howmep | Koopaunartsl Touku | Koopaunatel Toukn | Koopaunatsl Touku | KoopauHaThel TOUKH
Bap. A B C |
14 (3;-5:2) (4,5;1) (-3;0;-4) (-4.5;-6)
15 (4,5;2) (3:0;1) (-1,4;2) (5:7,8)
16 (5:1,0) (7:0;1) (2:1,4) (5:5:3)
17 (4,2;-1) (3:0;3) (8;0;4) (5:-1;-2)
18 (4;-3;-2) (2;2;3) (-1;-2;3) (2;-2;-3)
19 (3:1,1) (1,4,1) (1,17 (3:-4;-1)
20 (2;2,0) (-2;3;-2) (2;-3;3) (1;5;5)

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

KontponbHast pabora 2 mno Tteme "BekropHass anreOpa" BBIIOJIHSETCS CTYAEHTaMU
CaMOCTOSITENIbHO BO BHEAYAUTOPHOE BpeMs U JOJKHA OBbITh ClJaHa MPEIo1aBaTello Ha MPOBEPKY 110
3auétHoi Henenu. Ha BblnosiHEHHE KOHTPOJIbHOM padoTsl oTBoauTcs 18 wacos. Homep Bapuanrta
KOHTPOJIbHOM 3a/1a4M ONpeessieTcs o NepBoil OykBe (haMMINU CTYIEHTa ¢ HOMOIBIO TaOIuIb 1 .

Tab6muna 1
Byksa A b B r i EE | X;3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | C1II | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipyu BBIMOTHEHHH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHUAECPKHUBATHCS yKa3aHHBIX
HUKe mpaBui. PaOoThl, BbINOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY JUIA epepabOTKH.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITh BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CHHUMHU
WIM YepHBIMH 4epHuiamu. HeoOXoaumMo OCTaBIATh TOMNs IUPUHOW 4 - 5 cM Ui 3amMedaHui
peLeH3€eHTa.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPaAH IOJDKHBI OBITh SICHO HamucaHbl (pamMumus, UMsS U
OTYECTBO CTYJEHTa, Ha3BaHUE JUCLMILIMHBI, HOMEP KOHTPOJIBHOM paboThl; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM pPaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pabOThI CIeAYeT MOCTaBUTh J1aTy €€ BHIMOIHEHUSI U IOJMUCH CTYJIEHTA.
3. B paboty nomxHbI OBITH BKIIOUEHBI BCE 3a1a41, yKa3aHHBIC B 3aJIaHUU, CTPOTO IO TOJ0KEHHOMY
BapHuaHTy. Pemenus 3a1a4 Hajo pacrosiaraTh B MOPSIIKE BO3pAaCTaHUS X HOMEPOB.
4. Ilepen penieHHeM KaxJI0M 3aauu HaJI0 MOJHOCTHIO BhIUCATh €€ ycinoBue. Ecian ycnoBue 3agaun
uMeeT oOuyro (OpMyIHpPOBKY, TO, IEpENHChIBas €ro, cleayeT OOIIHMe [aHHblE 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpuctynarb K BBIIOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJMYEeCTBa 3aJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHH0. OIBIT TOKA3bIBAET, YTO YaIIE BCETO HEYMEHHUE PELIUTh Ty WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopeneH3npoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OINOKH
U Y4€CTbh €r0 peKOMEH/Ialluu U COBETHI. PerieH3nu mo3BoJIsIOT CTYACHTY CY/IUTh O CTETIEHHU YCBOCHHS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero mpooerbl, Ha XKeaaTeabHoe
HampaBlieHue palboThl; MOMOTalT CQOPMYIUPOBATH BOIMPOCHI MJisi IMOCTAHOBKHM HUX Tepen
npenoaaBaresieM. 3auTEHHBIE KOHTPOJIbHBIE PA0OTHI MPEIBIBISIOTCS CTYACHTOM IIPH CAadue 3aueTra
WM SK3aMeHa.

Kpurepumn oneHku:



- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, €CIIM IPaBUIIBHO BBINTOJIIHEHO MeHee 70 % 3amaHui.

7.2.3. KouTpoabHas padora 3 no Teme ""AHaJIuTHYeCKasd reomerpus’’
(HaumenosaHue OYEeHOUHO20 cpeOCcmea)

Tunossle npuMepsbl 3a1aHUM
3agaua 1
Jansl  xoopauHatel BepmnH TpeyrosbHuka ABC. CocTaBuTh ypaBHEHHMS CTOPOH
TPEYroJibHUKa, MEIUaHbl, BBICOTbl U OUCCEKTPHUCHI yIila A, a Takke MNPSAMBIX, IPOXOJAIIUX Yepes3
BEPILMHBI TPEYrojJbHUKA U NapajuIeJbHBIX €ro cropoHaM. HailTw [uiMHY BBICOTBHI, MEAMAaHbI U
OUCCEKTPHUCHI.

Homep Koop/uHaTh! KoopHaTh! Koop/HaTs!
Bap. TOuKH A Touxu B Touku C
1 (1,2) (3:4) (-1;2)
2 (4;2) (-3;6) (2:3)
3 (-3;1) (-2;4) (1:3)
4 (2;3) (-5:3) (-1,0)
5 (0;4) (-5;-1) (2;2)
6 (-1,2) (3;-2) (1;4)
7 (3:4) (2;1) (-2;-3)
8 (-4;1) (0;5) (4;2)
9 (5;0) (2;2) (-2;3)
10 (-3;2) (-1;5) 3:2)
11 (1;3) (-2;4) (-3;1)
12 (-2:3) (-5;-2) (1:2)
13 (-5;-1) (2;2) (0;4)
14 (0;5) (1;2) (3:-2)
15 (1;4) (3:-2) (-5:4)
16 3;2) (-1,5) (-3;-3)
17 (-2;-1) (3;4) (-1,2)
18 (4:2) (6;-3) (2:3)




Howmep Koopaunatsi Koopaunatsr Koopaunatsr
Bap. TOUYKH A TOYKH B touku C
19 (0;2) (1,5) (-2;-2)
20 (2;3) (4;5) (1,2)

3agaua 2

CocTaBuTh ypaBHEHUE IUIOCKOCTH P, MpoXoasilel yepe3 TOUKY A NepIeHANKYIIPHO BEKTOPY

5
BC . Hanucarpe ee oOuiee ypaBHEHHE, a TaKKe HOPMaJIbHOE YpaBHEHHUE IIJIOCKOCTH B OTpE3Kax.
CocraBuTh ypaBHeHHE IIOcKoCcTU P, mpoxoxsmei yepe3 touku 4, B, C. Haiitu yrom mexmy

wiockoctsimu P u P,. Haiitu paccrosiaue ot Touku /[ 10 miiockocTH P.

Homep | Koopaunats! Toukn | Koopaunatel Toukn | Koopaunars! Touku | KoopaunaTel TOUkH
Bap. A B C i
1 (2,5;3) (1,3;5) (0;-3;7) (3:2;3)
2 (-2;3:5) (1;-3:4) (7:8;-1) (-1,2;-1)
3 (1;1;2) (2;3;-1) (2;-2;4) (-1;2; 2)
4 (1,3;5) (0;2;0) (5;7,9) (0;4,8)
5 (3:-5:2) (4,51) (-3,0;-4) (-4,5;-6)
6 (4,5;2) (3;0;1) (-1,4,2) (5:7:8)
7 (5,1,0) (7,0;1) (2,1,4) (5:5:3)
8 (4,2;-1) (3;0;4) (0;0;4) (5;-1;-3)
9 (4;-3;-2) (2,2;3) (-1,-2;3) (2;-2;-3)
10 (3:1,1) (1,41 (L,L7) (3:4;-1)
11 (1;2;3) (-1;3;6) (-2;4;2) (0;5;4)
12 (0;-1;2) (-1;-1;6) (-2;0;2) (0;1;4)
13 (2:3;2) (1;3:6) (0;4,2) (2:5:4)
14 (1;0;2) (-2;0;6) (-3;1,2) (-1;2;4)
15 (2;0;3) (1,0;7) (0;1,3) (2:2;4)
16 (0;2;-1) (-1,2;3) (-2;3;-1) (0;4;1)
17 (2;2;3) (-1;2;0) (0;3;3) (2;4;-5)
18 (-2;-2;3) (1;2;5) (0;1;0) (2;6;4)
19 (-2;1;3) (-1;1;3) (2;0;2) (2,0;4)
20 (-1;2;0) (-2;2;4) (-3;3;0) (-1;4;2)

3amgauga 3




[Ipsimast | 3anana B mpocTpaHcTBe OOMIMME ypaBHEHHsMU. Hamucarh ee KaHOHMYECKUE H
napamerpuueckue ypaBHeHus. CoCcTaBUTh ypaBHeHHE mpsiMoi |, mpoxopsmieir depe3 Touky M

napauieJbHo mpsiMod | v BBIUMCINTB paccTosiHMe Mexay HuMmH. Haiitu npoekuuto Touku M Ha
npsmyto | u Touky nepeceuenus npsmont | u mockoctu P.

Homep Obmwe ypaBHeHue KoopauHats! O6wire ypaBHEHHE
Bap. psiMoii | TOukKn M mIockocty P
1 ::Z;iz_f;fo (1;2;3) 2X—3y+47-6=0
2 {;ii :::L;z_fezzo(’)_ (2,1;-1) X—7y+4z-1=0
3 {ix__sii_zizslao:_ > (0;2;-1) X—2y+3z-4=0
4 {ziiiliﬁj’ (2;0;-1) X+y+z+4=0
5 {2:_5;;_2:228 (2;0;-3) 7X+y—-4z-5=0
6 {Ziigy__zéz_ff_oo (0;-1;1) 2Xx—7y+3z+5=0
7 {ii;’i;z_fzzzoo (0;3;1) X+6y—3z+8=0
8 {iﬁ - z N 32;62;0(_)’ (-1,0;3) X—2y+52-6=0
9 {ix_éiy;i ey (-1;1:0) X+2y—2+5=0
10 {2:33::3’0. (2:11) 5Xx-y-2+1=0
11 {5;3:22;;8 (-1;2;-3) AX+y+3z+1=0
12 {>7<X++y5_y 3_2 izl+:10=. > (2,0;3) 2Xx—-5y—-27-6=0
13 {2;f;;f§:zzg (3;2;-1) 3Xx—y-2z+1=0
14 {;:_yy_f:gig_’ (0;-2; 1) AX—6Y+2+1=0
15 {ixfzf,_zz e (-1;2;-1) 6x—3y+2-2=0
16 {i):_siyfzz_z ;26; > (0;1;-3) X+5y+2z+3=0
17 {§§I§§§§i328 (1;-1;1) 2X+7y—-2-3=0
18 {ii _ f,y:g; Y (-3;3;1) 3x+5y—27+3=0
19 ooy el o (-1:1;3) 2X—dy+7-2=0
20 {ii_yiyz_ oae (0;1;-1) 6x+7y—62+1=0

KparTkoe onucanue u perjiaMeHT BbINOJHEHHA

KonrtponbHast padora 3 mo Tteme "AHalIuTHYECKash reOMEeTpus” BBITOJIHACTCS CTYACHTaAMH
CaMOCTOSITEJIbHO BO BHEAYAUTOPHOE BPEMs U JOJKHA OBITh CZJaHa MIPENo1aBaTell0 Ha MPOBEPKY 110
3auéTHOM Henenu. Ha BhINOIHEHNE KOHTPOIBbHOM paboTsl oTBoAMTCS 18 yacoB. Homepa BapuaHnTOB
KOHTPOJIbHBIX 3aJjau ONPEEIIIOTCS C MOMOIIBIO TabauIbI 1, MpruueM HoMep KOHTPOJIbHOM 3anaun 1



HAXOJUTCS 1O TepBoi OykBe (aMHIMU CTyIEHTa; HOMEp BapuaHTa KOHTPOJBHOW 3ajauu 2
HaXOJUTCS 110 TIEPBOM OyKBE MMEHH CTY/AEHTA; HOMEpP BapHaHTa KOHTPOJIBHOW 3a7a4u 3 HAXOAUTCS
10 IEpBOIl OyKBE OTYECTBA CTY/CHTA.

Tabmuna 1
BykBsa A b B r i EE | X;3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | CII | T, v ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHINOTHEHUH KOHTPOJBHBIX PAaOdOT HEOOXOIMMO CTPOTO MPHIEPKUBATHCSA YKAa3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHHS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKU.
1. Kaxxgast KoHTpoJsibHas paboTa AOKHA OBITH BBHIIIOJIHEHA B OTACIBHON TETpaau B KJIETKY CHHUMU
WIK YePHBIMH 4epHuUiIamMu. HeoOXoauMo OCTaBIIATH TOJs IMMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELEH3EHTA.
2. B 3aronoBke paOoTbl HAa OOJOXKKE TETPaad JOJDKHBI OBITh SICHO HAIUCAHbI (paMUIHs, UMS U
OTUYECTBO CTYJEHTA, Ha3BaHUE UCIMILIUHBI, HOMEP KOHTPOJBHON pabOThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHUS, ATy OTCHUIKA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pabOThI CIIEAYET MOCTaBUTH ATy €€ BBIMOIHEHHS U MOANUCH CTYJCHTA.
3. B paboTy n0mKHBI OBITH BKIIFOUEHBI BCE 3a/1a4M, YKa3aHHBIC B 33aHUU, CTPOTO T10 TOJI0KEHHOMY
BapuaHTy. Pemienus 3aqa4 Hal0 pacroniarath B MOPSAJAKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemieHUEM Kak101 3a7a4u Ha/10 MOJIHOCTRIO BhIUCaTh €€ yciaoBue. Eciiu ycnoBue 3a1aun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPEMHCHIBas €ro, clieqyeT oO0Inue JaHHble 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTth K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHi0. OIbIT TOKa3bIBAET, YTO YAl BCETO HEYMEHHE PELIUTh TY WU
MHYIO 3371a4y KOHTPOJIBHOT'O 33/1aHUS BBI3BIBAETCS TEM, UTO CTYJICHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B npopenieH3npoBanHOM paboTe CTYACHT JI0OJKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OITHOKH
Y Y4ECTb €70 PEKOMEHIALNU U COBETHI. PElIeH31H TIO3BOJISAIOT CTYACHTY CYAUTH O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIMECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HafpaBjIeHue paboOThl; IMOMOralT Cc()OpPMYIUPOBaTH BOIPOCHl Ul TIOCTAHOBKM UX IEpen
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEABABISAIOTCS CTYAEHTOM IIPHU cJayde 3a4yera
WJIM DK3aMeHa.

Kpurepuu onenkmn:
- OLICHKA «3a4YTE€HO» BBICTABIIAETCS CTYIEHTY, €CIIU PAaBUIBHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABIISIETCS CTY/ACHTY, €CJIH MTPaBUWIIbHO BBINOJIIHEHO MeHee 70 % 3amanuil.

7.2.4. KontpoJbHasi padora 4 mo teme ""BBeieHHe B MaTeMaTHYeCKHii aHAaN3"'
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHUI

3amgaua 1
[ToctpouTts rpaduku GyHKINH
Howmep
Bap. OyHKIMU

1 y=-3x* +10x—-3, y=In(—x)+1, y:cosg—l, y = X7 +|X.




Howmep

Bap. OyHKIMU
2 y=-2x*+5x-1, y=In(x-2), y=c0s2x+2, y =X-|x—1.
3 y=—4x*+17x—-4, y=In(x+2), y=sin2x+1, y=x* —|x.
4 y=-5x"+26x-5, y=In3x+2, y=sin2x-2, y = x-|X.
5 y=2x*+3x-2, y=In(2-2x), y=-00s2X, y = X-|x+1.
6 y=3x*+8x-3, y=In2x+3, y=-sin2x, y=x+2x+1.
2 X X
7 y=4x"+15x—-4, y=Inx+3, y:cosE+l, y=-—.
X
8 y =5x*+24x-5, y=In(-3x)+1, y:sing—z, y=e",
9 y=-2x>+3x+2, y=In(x-4), y:sing+1, y =1Inx.
10 y=-3x>+8x+3, y=In(—x)+2, y=cosg—2, y = sin|x|.
11 y=6x°-5x+1, y=-Inx+2, y:—sing, y:e‘“z‘.
12 y=-2x*+7x-3, y=—Inx+1, y:—cosg, y =Inx-1.
13 y =-2x*+11x-5, y=—In(x—1), y:sin(ZX—%), y =|x*-x.
2 . T 1
14 y=3x"-7x+2, y=2Inx+2, y=—sin(x+=), y= :
3 x+2|
15 y=-3x"+13x-4, y=—Inx-2, y:—cos(x—%), y = XX +4.
16 y=-3x>+13x—-4, y=—Inx-2, y=;X+22, y = XX +4.
2 -x . T 1
17 y=3X"-7X+2, y=—€"+2, y==sin(x+=), y= :
3 x+2|
18 y =-2x*+11x-5, y:3x_4, y=-e"% y=—In(x-1).
X+2
19 y=-2X* +7X—=3, y = cos~ y—3X+3 y =Inx—1
' 2’ Xx+1' '
20 \x+2\.

y=6x"—-5x+1, y=—sin§, y=—-e"+1, y=e

3agaua 2
3anucarh ypaBHEHUS KPUBBIX B MOJIIPHBIX KOOPANHATaX U NOCTPOUTH UX




Howep F(x,y)=0
1 y=-5x, x> +y?=+/3, x> +y? =—20x, x> +y? =15y.
2 X=-4y, x> +y? =200, x> +y? :%x, x* +y? =-14y.
3 X=2y, x> +y> =169, x* +y? =-12x, x> +y? =08y.
4 X—y=8, x> +y* =121, x> +y* =-14x, X’ +y*=08Yy.
5 X+y=1, x*+y? =125, x2+y2:§,x2+y2:12y.
6 x=35, x> +y?=100, x> +y*=-9x, x* +y? =10y.
7 X=m, X>+y? =16, x* +y* =3y, x* +y* =3y.
8 x:%,x2+y2=81, x> +y?=12x, x* +y* =-10y.
9 x:%,x2+y2=64, X*+y?=-8x, x> +y*=04y.
10 y=-3, x> +y? =49, x> +y*=-5x, x> +y’ =6Y.
11 x=-3, X’ +y> =36, X’ +y?=5x, x> +y’=-6Y.
12 y:%,x2+y2:25, X*+y? =-4x, x* +y? =5y.
13 X=-1, x*+y? =9, x> +y?>=3x, x> +y? =—4y.
14 y=05, x> +y* =12, x> +y* =x, x> +y’ =-y.
15 x=05, X2 +y?> =~/3, X2 +y2=—x, X2 +y? =12y.
16 x=1, x> +y?=3, x> +y’ =4x, x* +y? =5y.
17 y=3, X’ +y’ =4, x> +y?=4x, x* +y* =by.
18 x=3, x> +y> =5, x*+y?=6x, X’ +y’=7y.
19 y=5 x*+y?=6, X’ +y*=7x, X’ +y* =8y.
20 x=5, X"+y? =7, x> +y*=8x, x> +y’ =9y.

3amaua 3
BberauciuTh mpeeInbt




H];);\;pr [Ipenenst
n Iim5x2—11x+2_ 2 lim (1 X)(1+x°) 3 lim sin?(x+10)
. X—2 I7+X_3 ! X—o0 5 8 8 ! x—>10\/7 8
4) Inm(x 1] : 5) limx(In(x —=10) — Inx).
X—>00 X+3 X—>00
2_ / 2
1) Iimw;z) lim 1= X% +5x - 3) lIm—+ tg(x+5) .
: 2 2y —2 or 31— x° =5 6+ x—1"
4) Iim(5X+3j : 5) Iimxlnm.
=\ BX — 2 o 84X
3 Iim3x +11x -4 2 lim Y1-x-8x° 3 lim 19(x-5) —5)
, o 84 x—2 T oon 3x+2 T o2 x-17
2) Iim(3X+5j - 5) limxIn *=3.
=\ 3X+1 = X+3
3x* +8x-3 3 CV1-x - sm(x 4)
1) lim 2) lim—————; 3) li I ;
4 x—>—3 3 / X—00 9X+5 /X 1
4) Iim(4x+1j . 5) Iimxlnj.
x| X — 2 on X —6
2 3/1 _ 3 6 Y 2
1)| 3X +5X — )I_m—\/lx-kzx; 3 IImX_ -|2—X ;
2 2-J6ex T (x+1) 0 sin? 3x
5 2x2+1
4) Iim(5x+6) ' ; 5) Iimxlnﬂ.
=\ 5x -1 o= X—8
. 3xP+2x-1 2 41Xt — _ i
1) Ilm—x X y 2) Iim2X VX 3; 3) “marcsln(x+2);
x—>—1 /5+X_2 X—>00 m X—0 X +2X
6 y
4) Iim(3X+2jX21; 5) limx(In(x—6 ) —Inx).
X—>0 3x_3 X—>0
2x* +5x—-3_ . I +1+3x3+1 . sin(3x* +X)
1) lim————; 2) lim :3) lim ;
. gt V12 +%x -3 ) X X 0 1—cos2x
o lim 21 5 limxn(x+ 3)~ Inx).
X—0 2X +4 X—>0
3x° 13x+4 : S sin(1—2x)
8 1 2) lim(05) ©° ;3) lim—=——=4;
I 412 2 lim(0-) )H; 4x% —1




Howmep

Bap [Ipenenst
4) Iim(ix+ij : 5) limx(In(x+6)—Inx).
X—>00 X — X—>0
N Iim3 —-10x+3. 2)| (05) b g) “ tgx + sinx :
9 X—3 3_,/6+X \/X +a —a
2) |im(x+§j - 5) limx(In(x—5) — Inx).
X—»00 X+ X—»00
3X* -7x+2. ah sin(1-x)
1) lim : 2) lim27+1: 3) lim=——2=—=2;
—2 5 / X—>00 x—1 _1
10 5x2-6 \/_
. (x*+3 s
4) lim — 2 ; 5) limx(In(x+5) —Inx).
X—00 X —_ X—00
n "m3x2—4x+1_2) lim Ux®+14+x. o _Wsinx
" S Brx-3 O ez e xai-1
2 -x2-2
4 Iim@x2 +2j ; 5) limx(In(x +5)—1Inx).
X—00 X + X—00
2x +9x-5 2 lim 3X _3) Iimsin Jx = x ]
an /10+ \/_ x—mi{/x +2+\/X _ x—0 tgl ’
12 2
ax2-1\)"
4) Ime 3 2 ; 5) lemx(ln(x—4)—lnx).
) lim 32 —16X+5 2 lim 2X )“mtg>_<—\/§;
13 o 2\ Ix-1 " H“\/x +4+3x2+4" 7 0 sinbx
2 1-x2
2) |im(xz+ﬂ : 5) limx(In( x+4) - Inx).
X—>00 X + X—00
2x 2X° +5x-3, o lim X X" +6 3 lim tg(2x2 +x)
14 Vl V124x-3" 7% ¥xrl T o0+ 1-sinx
4) Iim( 4x 1) : 5) IXLTX(In(x—Z)—Inx).
" Iim2x2 +3x-2 2 Iim\/x2 +4+X 3 IimSin(x2 —X).
N ] ] 2 J
. -2 2_.[2_x e 3% 4 X =0 X -tg°X

2X j . 5) limx(In(x +2) - Inx).
+6 X—>00




H];);\;pr [Ipenenst
2 2
1 lim 2X" + 1 Iim\/4x +1+x;3)"mtg(x_+x);
16 P2 -V1-x 7 x5 0 X - 8in3X
2x+5
4) Iim( 3x ) ; 5) Iimx(lnx—ln(x—6)).
o2\ 3X + 2
1)“msz—llx+5_2) lim VX® +1-4x° . 3) lim _sin®x
17 o5 J5-x T ooe 3y’ 48 X2 +1-1
2x+1
4) I|m(6x 1) ; 5) limx(Inx —In(x+6)).
X—>00 (5 _ :2 X—>o0
tg? >
: 2x -9x+4 2 lim U +1+x. -3 lim—2 J 2 .
18 SN TN R L e S pr
ax
4) Iim(6x+i’j ; 5) limx(Inx —In(x +6)).
2x* -7 3/ i
1) lim X —7x+3. ) 2) Iimi 3) lim———— sinf’x_.
o S JBx-3 O fxiea N7 -x+49
3x-8
4) Iim(Ser;j ; 5) limx(Inx —In(x +5)).
2_ '
1) Iimwm) IimLZX 3) lIm———— tgox .
o o J3x -6 " 4 06-x+36
2x+3
4) Iim(5X+zj ; 5) limx(Inx —In(x —4)).
X—0 ES)( _ ]_ X—>00
3amgauda 4
HccnenoBaTh Ha HEMPEPHIBHOCTH (DYHKIIUHU U MOCTPOUTHh UX IpaUKu
H};);\;pr OyHKIIUU
2 3y o X2, —0< X< =2;
1 yy=2"XFC o x4, :3) y={—x+2, 0<x<0;
X—2 x—4’
3X, 0< X<
2X + 5, —0<X<L0;
2 1)y—w'2)y—‘x+0’8"3)y— 2X+3 O<x<2;
x-9 x+08 " ’ ’

7, 2< X< oo,




Howmep

Bap. DOyHKIUU
—X*+1 —0< X<0;
X* —7x+12 \2x+5\
3 1)y:——;—z——, y= VI 3) y=<X+1, 0<x<2;
— +
4 2< X <o,
2 . <_9
X2 +7X+6 ‘X \/_‘ X PXSZ
4 1) :T;Z) \/— 3) y=14Xx+4, —2<Xx<0;
X= 5, 0< X< oo,
: axs3 X+6] —x*+2, —oo<Xx<-IL
— +
5 1) z%;Z)y:m;fﬂ)y: 3X+ 2, -1<x<0;
2, 0< X<oo,
X? —8x+12 X+3 X mesxsl
6 1)y=—2;2 y:TS;s)y: 2X +1, O0<x<1
3, 1< X<oo.
: 7y 410 \x+5\ —-3x+1, —0<X<L0;
7 1) _X X+ 27 X2+ 7 2) Y= 5 ;1 3) y=3X*+1, O<x<1;
X_
2X, 1< X< o0,
2X + 2, —o<X<-1,
X _4X+3. ‘X_G‘. 2 .
8 )Y 1 ,2)y—X_6,3)y: X =1, -1<x<1,
3, 1<Xx<oo.
Sy 4 8 ‘ 7‘ 4x +1, —00< X<0;
X° —6X X —
9 1) =T4+;2)y 7 ;3) y=1(x+1)?% 0<x<l
4, 1< X< oo,
: £y g \x—8\ X* +1, —0< X<0;
10 1) y= N ;2)y=X 8;3)y: X, 0<x<]
X+1 1< Xx<oo.
Sy 4 8 \x 9‘ —X* 42, —0< X<0;
11 1) _X ++);+ ;2)y:X 9;3)y: X+ 2, O<x<2;
5, 2< X <o,
— X2, —0< X<0;
X* +8x+12 x-10|
12 1) y= 6 ;2) Yy=—— 0’ ;7 3) Y=1X, 0<x<3;
2X +1, 3< X< oo,




H];);\;pr DOyHKIUU
1-x%, —oo<X<]l
X* —8x+12 2x -1/ _
13 1) y=—3;2) y=—F;3) Yy=9X-1, 1<x<4;
X—6 2x -1
X+1 4< X <0,
2 5 6 ‘3 1‘ 3X+51 —OO<XSO;
X® —5x+ X—1.
14 )y=—32)y= :3) y=4(x-5), 0<x<5;
VY=g Y=g 9 y=1(x-5)
1, 5<X<oo0.
2 10 16 ‘ 3‘ 2X+11 —OO<XSO;
— X_
15 Dyzx X+ ;2 Yy=—"7,3) y= @—ﬂﬂ 0<x<1,
-2 X—3
2, 1< X <oo.
4x + 5, —0<X<0;
X> +5X+6 ‘X—Jﬂ_ _
16 1) y=——-—;2) y=——=; 3) y=15, 0<x<2
X+ 2 X—+/3
X +1, 2< X<,
2 5 6 ‘4X 1‘ 4x -1, —OO<X<O;
+
17 1)y=§—i—£i—;2 =—1;3) y=4X" -1, 0<x<1
X+ 2 4x+1
0, 1< X< oo
2 4 5 ‘5 1‘ 2X+3; —OO<X<0;
X*—4X— X —
18 )y=———3;2)y= 13) y={(x-3), 0<x<1l
VY= Y= i y=1(x-3)
4, 1< X< oo,
2X+ 2, —o<X<-1
x> —8x+15 6x+1] 2 .
19 ) y=———7—,2) y= ;3) y=4X" -1, -1<x<1],
X—3 6Xx+1
4, 1<Xx<oo0.
0, —0<X<0;
X2 +8x+15 2x+3 .
20 1) y=——;2) y= ; 3) Y =12X, 0<x<3
X+5 2X+3
5x +1, 3< X <o,

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

KonrponsHast pabora 4 mo teme "BBeneHue B MareMaTWdecKuil aHaiu3" BBIIOJIHIETCS
CTYJIEHTaMH CaMOCTOSITEJIbHO BO BHEAYIUTOPHOE BPEMS U JIOJKHA OBITH CllaHa MPEnoaBaTelio Ha
IPOBEPKY A0 3a4€THOI Henenu. Ha BelmoHeHre KOHTPoIbHOM paboTsl oTBoANTCS 18 yacos. Homepa
BapUaHTOB KOHTPOJIBHBIX 3ajJjad OMNpENENSIIoTCs ¢ IMOMOUIb0 Ta0nuubl 1, mpuyeM Homepa
KOHTPOJBHBIX 3a1a4 1 U 4 Haxonmarcs mo nepBod OykBe (paMuiIMM CTyIEHTa; HOMEp BapHaHTa
KOHTPOJBHOM 3aJjaud 2 HaxOJUTCA IO MepBod OykBe MMEHHM CTy/AEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1a4M 3 HaXOAMUTCS 10 TIEpBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmumna 1



bykBa A b B r )| E,E XK,3 4| K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 041 I1 PY | ClI | TIJ Y ®9 | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Tpu BHIMOTHEHWH KOHTPOJBHBIX PabOT HEOOXOIUMO CTPOTO MPHUACPKHBATHCS yYKA3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOJIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKU.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHOM TeTpaau B KJIETKY CHHUMU
WIA YepHBIMH 4epHuiamMu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM Juisl 3aMedaHuid
pELEeH3EHTA.
2. B 3aronoBke paboThl Ha OOJIOKKE TETPaay JOJDKHBI OBITH SICHO HamucaHbl (GaMuius, UMs U
OTUECTBO CTYJEHTA, Ha3BaHHE UCIMILIUHBI, HOMEP KOHTPOJBHON pabOThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHUE y4EOHOTO 3aBENICHUS, JaTy OTCBHUIKH PaOOTHI B MHCTUTYT W ajpec CTynaeHTa. B
KOHIIE pabOThI CIIEAYET MOCTaBUTH ATy €€ BBIMOJIHEHH U MOANUCH CTYJICHTA.
3. B paboty momxHBI OBITH BKIIFOUSHBI BCE 331a4H, YKa3aHHBIC B 33JIaHUHU, CTPOTO I10 TIOJIOKEHHOMY
BapuaHTy. Penienus 3a1a4 Ha10 pacroniarath B MOPSAJAKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen pemieHUEM Kak101 3a1a4u Ha/10 MOJIHOCTHIO BhIUcaTh €€ yciaoBue. Eciin ycnoBue 3a1aun
uMeeT oOuIyro (OpMyIHpPOBKY, TO, IEpPEMHChIBas €ro, clieqyeT oOIuue JaHHble 3aMEHUTh
KOHKPETHBIMHU, B3SITBIMA U3 CBOEro BapuaHTa. He ciemyer mnpuctymarh K BBINOJTHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEelMB JOCTaTOYHOrO0 KOJMYECTBA 3aJady [0 Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a/lanni0. ONBIT TOKA3bIBAET, YTO YAIlle BCETO HEYMEHHE PEIIUTH TY HIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3BIBACTCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopenien3upoBanHOM paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PELIEH3EHTOM OLITUOKU
Y YYECTh €r0 PEKOMEHIALIUU U COBETHI. PelieH311 MO3BOJISIOT CTYIEHTY CYJUTh O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBaloT Ha UMEIOIIMECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJsi TOCTAHOBKH WX TEpen
MpernoiaBaTesieM. 3a4yTEeHHbIE KOHTPOJIbHBIE pa0OThI IPEIBSABIISIIOTCS CTYJIEHTOM TPHU Ccllaye 3a4eTa
WJIM DK3aMeHa.

Kputepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CIIM TPaBUIILHO BBINOTHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CJIM IPAaBIIIBHO BBINTOJIIHEHO MeHee 70 % 3amaHuil.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Bonpocsl k 3a4éTy

UucnoBas wmarpuua. JlelictBusg Hajg MaTpuuamu (CIOKEHHE, YMHOXXEHHME Ha 4YHCIIO,
YMHOXKEHUE CTPOKM Ha CTOJIOEl], YMHOKEHHE MATpHIbl HA MaTpUIly, TPAHCIIOHUPOBAHUE) U
yCJIOBHSI X BBIITOJIHCHMSL.

Onpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OnpenenuTenb MaTpULbl N-0T0 MOPSIKA.
CBOIICTBA ONpPEICITUTEIICH.

ManI/II_[a O6paTHaH K 3aJIJaHHOM. Y CI0BUS CYIICCTBOBAHUS, c1moco0 OTBICKaHUSA

Munop matpuiisl. ba3ucHbIil MUHOP MaTpHIlBl, CIOCO0 €ro OTHICKaHUSI.

Panr matpune! u cioco6 ero onpeaeneHusl.

o OB (w] DN

Cucrtema JIMHEHHBIX ypaBHEHUH C N HEM3BECTHbIMU. MaTpuuHas ¢opMma 3aluCU CUCTEMBI.
[ Ipumep. YcimoBrue COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN

UTo Ha3bIBAIOT PEHICHUEM CUCTEMBbI JIMHEHHBIX ypaBHEHUI n Hen3BecTHhIMU. Kakue cucteMsl
Ha3bIBAIOT COBMECTHBIMM M HECOBMECTHBIMH. Kak HaWTH perieHrue CUCTEMBbI C MOMOIIbIO
MaTpUIIBI 0OPAaTHOM K MAaTPUIIE CUCTEMBI.

VYcioBue CylecTBOBaHUS E€OUHCTBEHHOI'O pPEIICHHsS CHCTEMbl JIMHEWHBIX YPaBHEHMM.
Dopmynsl Kpamepa uist oteickanus pemenus. [pumep.

OI[HOpOI[HaSI CHUCTEMa JHUHEHHBIX ypaBHeHHfI. HpHMep Kakoe PpCHICHUC HAa3bIBACTCA
TPUBHUAJIbHBIM. HpI/I KaKOM YCJIOBHWH OJJHOPOAHAA CUCTEMA UMCCT HCTPUBUAJILHBIC PCIICHUA

10

ANTOPUTM OTBHICKAHUS PEIIEHHUs TPOU3BOIBLHOM CUCTEMBI TMHEHHBIX YpaBHeHUN. basucHbIle u
CBOOOIHBIE HEN3BECTHBIE.

11

BCKTOpH. KOJ'IJ'II/IHeapHOCTL, KOMIIJIAHAPpHOCTHL BEKTOPOB.

12

JIvHeiHbIe onepaluy HaJl BEKTOPaMHU: CIIOKEHHE BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO.
UlnneitHast KOMOMHAIMS BEKTOPOB.

13

JIuHeliHas 3aBUCHMOCTH BCKTOPOB. CBs3b MCKAY KOJUIMHCAPHOCTBHO U JIMHEHHOM
3aBHUCHUMOCTBIO JIBYX BEKTOPOB, MCKAY KOMINIAHAPHOCTHIO U JIMHEHHOM 3aBHCHUMOCTBIO TpEX
BCKTOPOB. JIuHeliHas 3aBUCUMOCTh YCTBIPCX BEKTOPOB.

14

basnc, pasnmoxkeHwe BeKTOpa 1Mo 0a3ucy, KOOpIMHATHI BEKTOpa B 3aJaHHOM Oaswmce.
OpTroHopMupOBaHHBIN 0a3uc. JInHeHHbIe onepaluy HaJl BEKTOPaMHU B KOOPJMHATHON (opMe.

15

JlexapToBa cucreMa KOOpJIMHAT Ha IUIOCKOCTH U B MpocTpaHcTBe. KoopauHaTel TOYKU H
BEKTOPA B IEKAPTOBON CHCTEME KOOPAMHAT.

16

ITpoekius BekTOpa Ha OCh U €€ CBOMCTBA. CBA3b KOOPJIMHAT BEKTOPA U €ro MPOEKIINI Ha OCH
JIEKapTOBOM NPSAMOYTOJIBHOW CUCTEMBI KOOPAUHAT.

17

CKaJ'ISIpHOC MMPOU3BCACHUC BECKTOPOB U CI'0 CBOICTBA. BBIpa)KCHI/IC CKaJIIpHOT'O ITPOU3BCACHU
UCPE3 KOOPANHATBEI BEKTOPOB. BBIpa)KeHI/Ie JJIMHBI BEKTOpA M yTjia MCXKAY BCKTOPaAMH YCPE3)
KOOPJAWHATBI BEKTOPOB.

18

BekTopHOE pon3BeIcHNE BEKTOPOB U €r0 CBOMCTBA. BhIpakeHNE BEKTOPHOTO MPOU3BEACHUS
4yepe3 KOOpAUHATHI BEKTOPOB. VcIoap30BaHNe BEKTOPHOTO IPOU3BEICHMUS.

19

CMemiaHHOe TPOM3BEACHHME BEKTOPOB U €ro TeOMETpHuYecKUid cMbIci. BolpakeHue
CMEIIAaHHOTO IIPOU3BENEHUS Yepe3 KOOpAMHATHI BeKTOpoB. C(BoOMCTBa CMEUIAHHOIO
npou3sBeaeHus. Vcnoap30BaHUE CMEIIAHHOTO IPOU3BEICHMSL.

20

BolpaskeHne yciaoBHi KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

ITonsarue 06 YpaBHCHUMU JIMHUHU Ha IUIOCKOCTHU, YpPABHCHUHU IIOBCPXHOCTHU W JIMHUU B
MPOCTPAHCTBE. Y paBHEHNUE OKPYKHOCTH. Y paBHEHUE CHEPHI.




n/n

Bonpocsl k 3auéry

22

BBIBO,I[ O6H_I€FO YpaBHCHMS ITIJIOCKOCTH.

23

Paznuunble (opMbl 3aIuCH ypaBHEHHs IUIOCKOCTHU: OOLIee; MPOXO/IICH depe3 3aJaHHYIo
TOYKY TEPICHIUKYIIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopMHpoBaHHOe. Kakyro
MH(OPMALIKIO O TUIOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUN

24

PaccTosHME OT TOUKH J0 IINIOCKOCTH.

25

Vron MCKAY MIIOCKOCTSIMHU. VcaoBue NapayICJIbHOCTH U NCPICHIAUKYIIAPHOCTU IUIOCKOCTEHA.

26

YpaBHEeHUs NPSIMON B IIPOCTPAHCTBE: KAHOHUUYECKUE; TTapaMeTPUUYECKUE; POXOASILIEH yepes
nBe 3a1anHble ToukH. Kakyto nndopmaiinio o npsimoit HecyT KOOQOUITUEHTHI STUX YPaBHEHHI.

27

Yron MCKAY MPAMBIMH B IIPOCTPAHCTBC. VYcaosue napajiyiCJIbHOCTHU U NCPICHAUKYIIAPHOCTH
ITPSAMBIX.

28

VYron mMexay npsAMOd M INUIOCKOCTBIO. YCJIOBHE IMAPAUIEIBHOCTH M INEPHEHIUKYISIPHOCTH
NpSIMOM U TJIOCKOCTH.

29

VYpaBHEeHHE NPSIMOM Ha MJIOCKOCTU: 0011ee; ¢ YIIIOBbIM KO3 GUIIMEHTOM: IPOXOASIIEH uepes
3a/laHHYI0 TOUKY; IPOXOAsIel yepe3 /Be 3aJaHHble Touku. Kakyro nnpopmanuio o npsimoi
HecyT KO (UIIMEHTh] STUX YPaBHEHUI.

30

Yron MCKAY NpAMBIMA Ha ITIJIOCKOCTH. Ycaopue MnapaiCJIbHOCTH U NCPICHAUKYIIAPHOCTH
IIPSAMBIX.

31

JIuauu BTOpOro mopsiika Ha miaockoctd. OOIiee ypaBHEHUE, OCHOBHBIE THIIbI JIMHUH U UX
KaHOHUYECKHE YPaBHEHUSI.

32

Onnurnc, runepbona, mapadbona. KanoHnveckue ypaBHEHUsI, XapaKTEPUCTHKH, CBOMCTBA

33

[ToBepxHocTu BTOpOro mnopsiaka. OCHOBHbIE THIBI MOBEPXHOCTEM M MX KaHOHMYECKUE
YpaBHEHU.

34

WccnenoBanue ¢hopMbl TOBEPXHOCTH BTOPOTO MOPSAKA METOJIOM CEUEHUH.

35

Yro Takoe ¢pynkuus. [Ipumep. Criocoos! 3aganust ¢pyHkuun. O6nacTs onpeaeneHus QyHKINH.
CrnosxHas ¢pyakuus. [lpumep.

36

OCHOBHBIE 3JIeMeHTapHble QYHKIMK U UX Tpaduku. dnemeHnTapHas yHkius. [Ipumep

37

[Tpenen pynkunun. beckoHeuHo masnble 1 6€CKOHEYHO 00bIINe (YHKIUH, CBSI3b MEXKY HUMU

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIIHH.

39

CaoiicTBa npezenoB GyHKIM. 3aMedaTesbHble TPEebl.

40

HenpepoiBHoCTh (yHKIIMYN B TOUKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMIPEPHIBHOCTH AIIEMEHTAPHON (QYHKIMU U €€ UCTIOIb30BaHUE TIPH  BBIYMCICHUN
peJIeIIOB.

42

CaoiicTBa (DYHKIMI, HETIPEPHIBHBIX HA 3aMKHYTOM HMHTEpBAJIE.

43

Touku pa3pbiBa QYHKIUHN U UX KJIaccu(UKaIus.

7.3.2. Kputepuu u HOPMbI OLEHKH

Cemectp

®opma
NpoBeIeHUs
NPOMEKYTOYHOH
arrecTaumu

Kpurepun u HOpMbI OLIEHKH

CTyaeHT noay4us 3a4éT 10 BCeM
KOHTPOJIbHBIM paboTaM ceMecTpa,
«3aUTEHO» NPaBUIBHO PEIINII 3a/1auy Ouiera
¥ OTBETHJI XOTs ObI Ha OJTUH

1 3auér o
TEOPETUYECKHI BOIIPOC OmiieTa

CTyZeHT He MOoTy4HJI 3a4ET XOTs
«HE 32UTCHO» OBI TI0 OJTHO¥ U3 KOHTPOJIBHBIX
paboT cemecTpa WK He Perul




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

3ajauy OWJIeTa WM HE OTBETHII HU
Ha OJTUH U3 TCOPETHUCCKUX
BOITPOCOB OWJjIeTa




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoauuecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KosanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.CnoGoxckas - Bonorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOTEeUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3arm. ¢ skpaHa. — 3. pyc., aHTIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnexkTpoHHbIii pecypc] : KOJUIEKIHS 3JEKTPOHHBIX KHHUI HM3aTCILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. anru.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NMpPaKkTH4YecKHUX U JJAa00pATOPHBIX 3aHATHIA,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

YueOHast ayautopus s mpoBeneHus 3aHATHil | CTONbI yYeHWYECKHE JIBYXMECTHBIE U
JIEKIIMOHHOTO THUIA. YueOHasi ayAuTOPHUs ISl | TPEXMECTHBIC (MOHOOGJIOKM) ,CTOJ
MPOBEJICHUST 3aHITHI CEMHHApPCKOTO THTA. | MPENoiaBaTelbCKUH, CTYN
YyeOHass  aymquTopusi  JUIA  KypCOBOTO | MPEIOJaBaTeIbCKUN, JOCKa ayJuTOpHAs
MPOEKTUPOBAaHMs  (BBITIOJTHEHUS KYPCOBBIX | (MeToBast)

pabot). YueOHast ayauTopus AJis TPOBEICHUS
TPYMIOBBIX u WHWBUIYaTbHBIX
KOHCyNbTaui. Y4eOHass ayauTopust IS
MIPOBEJICHUS 3aHATUN TEKYIIET0 KOHTPOJIS H
npomexyrounoii arrecrarmu (I'-440)

YyeOHast ayautopus s mpoeneHus 3ausatuil | Cron MPEernoaaBaTeIbCKU., Cromsr
CEMHHApPCKOro TUMa. YuyeOHas ayIuTopus Ui | ydeHUYecKrue (HauepTaTeiabHbIe) , CTYJIbS,
KYpPCOBOTO TPOEKTHPOBAHUS (BBIMIOJHEHUS | JOCKA ayIUTOpHAs (MenoBas)

KYpPCOBBIX PaboT). YueOHas ayauToOpusi IJis
MPOBEJICHUS] TPYIIOBBIX M WHIUBUIYAIbHBIX
KOHCYNbTallui. Y4eOHass ayauTopust IS
MIPOBEICHUS 3aHATHUH TEKYIIEro KOHTPOJS U
npomesxyrounoit arrecraruu (I'-405)




HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NOMeIeHUuH JJISI CAMOCTOATEILHOM
padoThl o0yuyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

[Tomerienne i CaMOCTOSITEIBHOU pPabOThI
crynentos (I'-401)

Ctonbl yYeHUYECKHUE, CTYIbSl YYCHUUECKUE,
I1K ¢ BeIxo0M B ceTb MHTEpHET
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