MHUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA30OBAHMUS POCCUMCKOM ®EJIEPAILTUN
OEJTEPAJIbHOE 'OCY IAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«CEBEPO-KABKA3CKASI TOCYJAPCTBEHHA S AKAJTEMMST»

«YTBepxKIAI0»
M.0. npopextopa 1o yue6Hoit pabopé
«28» O3 202 ¢r.

PABOYAS TIPOI'PAMMA JIMCLIATLINHBI

Maremaruka
Yposensb o6pazoBarebHOI NpPOrpamMmabI OakanaBpuar
Hanpagiienne noarorosxu 09.03.03 IpuknagHas HH&)ODMaTPIKa
Hanpasaennocrs (npoduin) IIpuknannas uHGOPMATHKA B IOPUCIIPYIEHITHH
Dopma o0yuenus O4Has (3a04Hasl)
Cpox ocBoenus OIT 4 rona (4 rona 9 mecsines)
Hucruryr [{ndpoBeIX TeXHONTOrHIi
Kadenpa paspaéoruux PIIJT Maremaruka
Boinyckaromas kadenpa [IpuknanHas uapopMaTuKa
Havansuuk ;
Y4e6HO-METOIMYECKOro yIIpaBIeHuUs /,/4 Cemenosa JI. V.
e
Hupexrop uacTUTYTA [T A A Tebyes 1. B.
3aBeyIomuii BBITyCKaromei Kadepoii Xamnaesa JI. X.

r. Yepkecck, 2024 r.



H ON -

COJEPKAHUE

ean ocBOeHUS TUCUUILTHHBI
MecTO IUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIM NPOrpaMMbl
Ilnannpyembie pe3yabTaThbl 00y4eHHs 10 TUCHHILINHE
CTpyKTypa u coaepxkaHue TUCHUNINHBI
4.1. O0BbeM JUCIUTIIIMHBI U BUIBI Y4eOHOUM pabOThI
4.2. ConepxaHue JUCHUTLTAHBI
4.2.1. Pazniensl (TeMbl) AUCIUTUINHBL, BUIbI YU€OHON AEATEILHOCTH U
(hOpMBI KOHTPOJIS
4.2.2. JIeKIIMOHHBIN KypC
4.2.3. JIabopaTopHbIii TPAKTUKYM
4.2.4. [IpakTUuecKue 3aHITUS
4.3. CamocTtosTenbHas padboTa o0yJaromerocs
IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHn st AJIsl
CaMOCTOSITEJIbHOI PadoThI 00YYAIONIUXCH MO JUCHHUIITIMHE
Oo0pa3oBare/ibHbIE TEXHOJIOTHH
Y4eOHO-MeTOAMYECKOE U UH(POPMALHOHHOE o0ecrieueHue
AUCHUILINHBI
7.1. IlepeyeHb OCHOBHOM U JOTOTHUTENIbHON Y4eOHON TUTEpATypHI
7.2. llepeuens pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON
cetu «HTEpHET»
7.3. UndopMalinoHHbIE TEXHOJIOTHH, JTUICH3HOHHOE IPOrPaMMHOE
obecrnieueHue
MarepuanbHO-TeXHHYECKOe o0ecnedeHrue TUCHHILINHBI
8.1. TpeboBanus Kk ayauTopusM (IIOMEIIEHUSAM, MeCcTaM) JUJIs
MPOBEJCHUS 3aHATUI
8.2. TpeboBanus k 00OpYIOBaHHIO pabOUYMX MECT MpenoaaBaTenss M
o0ydJaronuxcs:
8.3. TpeGoBaHus K CcrieIUATU3UPOBAHHOMY 000PYAOBAHUIO
Oco0eHHOCTH peasM3alMi AU CHUIINHBI IJI1 HHBAJWA0B U JIMI C
OrPAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA
Ipuioxenue 1. ®oH/I OLIEHOYHBIX CPEACTB



1. HEJIX OCBOEHUA JUCHUIIJINHBI
1.1 Heabo ocBOCHHS AMCUUIUIMHBI «MaTemaTtuka» sBisieTcs (POPMUPOBAHHE CHCTEMBI

TECOPCTUUCCKUX 3HaHUH B 00JIaCTH BBICIIEH MaT€MaTuKH, COOTBCTCTBYHOHIIUX KOMHeTeHHI/Iﬁ,
T'OTOBHOCTH o6yqa10meroc>1 K  BBIIIOJIHCHUIO  pa3JIMYHBIX  BHIO0B HpO(beCCHOHaHBHOﬁ
JACATCIIBHOCTH C HMCIIOJIB30BAHHUEM MATEMAaTHYCCKUX METOJOB H OCHOB MAaTEMaTHYCCKOI'O
MOACIIMPOBAHUA B HpaKTquCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3a0auamu JAUCHUITIIMHBI SABJIAKOTCA: (bOpMI/IpOBaHI/Ie COOTBCTCTBYIOIIUX
MPAKTUYCCKUX HABBLIKOB, IMO3BOJIAIOIIUX O6yanOH_[I/IMC$I rpaMOTHO MMPOMCHATH B paMKax CBOCH
HpO(I)eCCHOHaHbHOﬁ JACATCIBHOCTH OCHOBHBIC ITIOHATHA MAaTCMAaTU4YCCKOI'O aHaJik3a, aJIFC6pLI,

reoMeTpuu, Teopun auddepeHIaNbHbIX YpaBHEHH, TEOPUN BEPOSITHOCTEH U MaTeMaTHYECKOM
CTAaTUCTUKU

2. MECTO JUCIHUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. JIuciurinaa «MaTeMaTHKa» OTHOCHTCS K 00s3aTellbHOM yacTu, bioka 1. JucuuminHb
(MOTyNIH), UMEET TECHYIO CBA3b C APYTUMH JTUCHUILIMHAMH.
2.2. B Tabmuine UpHBENCHBI MPEAMICCTBYIONIMNEC H IOCICAYIOMNE JUCIUILIAHBI,
HarpaBjeHHbIE Ha (POpMUpOBaHUE KOMIICTCHIIMA TUCHUIIMHBI B COOTBETCTBHHM C MAaTpHIEH
kommerennui OIT.

IIpexmecTBy0OIIKE U NOCEAYIONIUE JUCITAIINHBI,
HanpaBJieHHble HA GOpMHPOBaHNE KOMIIETEeHIM

” [TpeniecTByroUe TUCHUTIIMHBI [Tocnenyronye AUCUUTIITIHBI

1. Onwupaercs Ha 3HaHMS, JuckperHas MaremMaThka

chopMHUpPOBAHHBIC JUCIUTUIMHAMU | DKOHOMHUKA

IpeabIAyIIero ypoBHsa oOpa3oBanus | dusnka

Teopust BEpOATHOCTEN U MaTeMaTUYeCKas
CTaTHCTHKA

Teopust cuCTEM U CUCTEMHBIN aHAU3
YucneHnHsle MeTO1bI 00pabOTKH HH(pOpMAIU
B IOPUANYECKUX MHPOPMAIIMOHHBIX CUCTEMAX
OCHOBBI MATEMaTHYECKOTO MOJIEITMPOBAHUS




[Inanupyemsle

pE3yJIbTaThI

OCBOCHU

o0Opa3oBaTeNnbHOI

3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

nporpammel  (OIT) -

KOMIIETCHIIMH OOYYAIONUXCSl ONMPEACISAIOTCS TPEOOBAHUSAMU CTAaHIAPTa IO HAMPABICHUIO

MOJTOTOBKU U ()OPMUPYIOTCS B COOTBETCTBUU C MaTpHIleit kommereHiuii OI1

Ne Homep/ HaumeHoBanue B pe3yabTraTe u3y4eHus
n/n HHJIEKC KOMIIeTEeHIIUH AUCHHUIUIAHBI 00y4Yaronuecst
KOMIIeTEeHIIUH (WM ee yacTH) JOJIKHBI:
1 2 3 4
1. OIIK-1 Cnoco6HOCTh MPUMEHSTh NAK-OIIK-1.1. IIpumensier MeToabl
€CTCCTBCHHOHAYYHEBIC U MATEMATHUYCCKOT O dHaJIn3a u

o0IIenH)KeHEPHbIE 3HAHUS,
METO/Ibl MATEMaTHYECKOTO
aHAJIN3a U MOJCIMPOBAHMYS,
TEOPETUUECKOTO U
IKCIIEPUMEHTAILHOTO
UCCJICIOBAaHHS B
npodeccuoHaIbHON
JeATEIIbHOCTH;

MOJICIIUPOBaHMS B MPO(ecCHOHAIBHOM
JeATEIBHOCTH

NAK-OIIK-1.3. JeMoHncTpupyer
3HAHUS 0 COBPEMEHHBIX
€CTECTBCHHOHAYIHBIX KOHIICTIIIHSX,
OOIIENH)KEHEPHBIX MOIX0JaX, METOIaxX
MaTeMaTH4eCKOro aHajm3a u
MOJICIIUPOBAHUS

NK-OIIK-1.6. IlpumeHnsier 3HaHuS B
oOnactu (dbyHIaMeHTaIbHON
MaTEMATHKU W €CTeCTBEHHOHAYYHBIX
JUCHUILUIMH B MPOQECCHOHATBHOM

JACATCIIBHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

QOunas popma 0dyuenus

Buj yueOHoi padoThI Bcero CeMeCprI*
1acos Nel Ne 2
4yacoB 4yacosB
1 2 3 4
AyauTopHasi KOHTaKTHasi padora (Bcero) 172 84 88
B tom uuce: - - -
Jlexmmm (JI) 68 34 34
[Tpaktuueckue 3ansatus (I113) 104 50 54
KonTakTHasi BHeayiuTOopHas padoTa, B TOM UHCIIE: 4 2 2
WHIWBUAYAJIBHBIC U T'PYHIIOBBIC KOHCYJIbTalluH
WHIUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTAI[UU 4 2 2
CaMmocTosiTeIbHAs1 paGoTa 00y4arouIerocs 86 31 27
(CPO) (Bcero)
Paboma c snexmponnvim nopmeponuo 12 6 6
Tloozomosxa k npakmudecKum 3auiamuim, mecmupoeatuio, 12 6 6
K KOJIOKGUYMY
Ioozomoska Kk meKywemy KOHmMpOo 12
Buinonnenue pacuemmno epagpuueckux pabom, KOHMpPOILHOU 12
pabomul
Camonoozomoska 10 7 3
IMpomexxyTounas | x3ameH (D) 3 (54) D (27) D (27)
arrecTanus B TOM 4YHCJI€:
[Ipuem 3k3., yac. 1 0,5 0,5
KoHncynbranus, gac. 4 2 2
CPO, uac. 49 24,5 24,5
UTOrO: O6umas | 208 288 144 144
TPYAOEMKOCTh 3a4. ell. 8 4 4




3aounasa ¢hopma oodyuenusn

Buj yueoHoii pa6oThi Bcero CeMeCprI*
1acos Ne 1 Ne 2
4acoB 4acoB
1 2 3 4

AyIuTOpHAas KOHTAKTHAas padoTa (Bcero) 16 8 8
B tom uucie: -
Jlexmmm (JI) 8 4 4
[Tpaktuueckue 3ansatus (I13) 8 4 4
KonTakTHasi BHeayiuTOopHasi padoTa, B TOM UHUCIIE: 2 1 1
WHAWBUAYAJIbHBIC U T'PYHIIOBBIC KOHCYJIbTalluN
WHIUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTAI[UU 2 1 1
CamocrosiTesibHas paGoTa o0yuyarouerocst 252 126 126
(CPO) (Bcero)
Paboma c snexmponnvim nopmeponuo 52 26 26
Tloozomosxa k npakmudeckKum 3aHAmuuiImM 52 26 26
Iloozomoska k mexywemy KOHmMPOIIO 48 24 24
Buinonnenue pacuemno epagpuueckux pabom, KOHMpOIbHOU 48 24 24
pabomul
IIpocmomp eudeo nexyuii 52 26 26
IMpomexxyTounas | 3x3ameH (D) D (18) 2 (9) 2(9)
aTTecTamus B TOM 4mcJie:

[Tpuem 5k3., gac. 1 0,5 0,5

Koncynpramus, yac. — -

CPO, uac. 17 8,5 8,5
UTOrO: O6umas | “2<°B 288 144 144
TPYA0EMKOCTH 3a4d. ea. 8 4 4




4.2. COAEP KAHHUE JUCHUIIJINHbI

4.2.1. Pa3nennl (TeMbl) TUCHUILIUHBL, BUAbI YUeOHOIi 1esITeIbHOCTH U (OPMBI KOHTPOJIA

Ounas popma odyuenusn

HaumeHnoBaHue pa3jieiia
JUCHHUINJIMHBI

Buabl yueOHoii 1eATEIHHOCTH,
BKJII0YAS] CAMOCTOAATEIbHYIO

padoTry o0y4aromuxcst

(B yacax)

J | JIP 113 CPO

Bcero

DopMbI
TeKylIeH U
MPOMEKYTOY
HOIl
aTTecTanuu

1

3 4 5

6

8

Cemectp 1

1

Pazoen 1. DiieMeHTHI INHEWHONU
anreOpsl.

8

32

KonTposibHbI
€ BOTIPOCHI,
TEeKYLIUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Pasoen 2. DnemeHTHI BEKTOPHOI
anreopsol.

30

KonTpoJsibHbI
€ BOIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTPOJTb
KOHTPOJIbHbBIE
pabotsl (KP).

Paszoen 3. Amanutndeckas
TeOMETpPHsI Ha TJIOCKOCTH U B
MIPOCTPAHCTBE.

30

Komnoksuywm,
TEKYLIUN
TECTOBEIN
KOHTPOJIb
KOHTPOJIbHBIE
pabotsl (KP).




4 | Paszoen 4. BBenenue B aHaius. 6 10 7 23 KonTposibHbI
€ BOIPOCHI,
TeKYIIUH
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
paborta.
5 | KonrakTHas BHeay1uTOpHas 2 UHIUBUAYab
pabora HBIE U
IpyNIOBLIE
KOHCYJIbTaIlH
6 | IIpome:kyTouHasi aTTeCTALUSA 27 | Jdxk3aMeH
7 | Aroro B 1 cemecTpe 34 50 31 144
8 | Pazden 5. VInterpanbHoe 12 20 9 41 | KOoHTpOJBHBI
ucuucieHue (pyHKIUHU OTHOM Tie- € BOIPOCHI,
PEMEHHOM. TeKYIIHi
TECTOBBIN
KOHTPOJIb,
pacyeTHo-
rpadudeckas
pabora
9 | Pazoden 6. luddepennmansaoe 12 16 9 37 | KoHTpOabHBI
ucUHCcIeHNE PYHKIIMA HECKOIbKUX € BOIIPOCHI,
IIEPEMEHHBIX. TEeKYIUN
TECTOBBIN
KOHTPOJTb,
pacyeTHo-
rpaduyeckas
pabota
10 | Pazden 8. UncnoBble u 10 18 9 37
(GyHKIIMOHATBHBIE PSJIBI.
11 | KoHTakTHas BHEayUTOpHas 2 MHMBALLY-
pa6OTa AJIbHbIC U
IpyNIOBbIE
12 | [IpomexyTouHas aTTeCTAUS 27 | Dx3amMeH
13 | UToro Bo 2 cemecTpe 34 54 27 180
14 | Hmozo 72 108 86 324




3aounasa ¢hopma o0oyuenus

Ne
n/n

HaumenoBanme pa3aesia (TemMbl)
AUCIHHUIIMHBI

Buabl yueOHo# nesiTeJibHO

CTH,

BRJIIOYafd CAMOCTOATEC/ILHYHO

padorty o0yuyarommxcst
(B yacax)

J JIP 3 | CpO

Bcero

Dopmbl
TeKylleH u
MPOMEKYTOY
HOIl
aTTecTaluu

1

3

9

Cemectp 1

1

Paszoen 1. DneMeHTHI IMHEWHON alI-
reOpBhl.

38

KonTpoJsibHbI
€ BOTIPOCHI,
TEeKYILIUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Paszoden 2. DneMeHTH BEKTOPHOM
anreopsl.

32

KoHTposbHBI
€ BOIIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Paszoen 3. AHanmuTnyeckas
Te€OMETpPHSI Ha TUIOCKOCTH H B
MIPOCTPAHCTBE.

30

Konnoksuywm,
TEeKYIUN
TECTOBBIN
KOHTPOJTb
KOHTPOJIbHbBIE
pabotsl (KP).

Pazoen 4. BBenenue B aHaius.

34

KoHTposbHBI
€ BOIIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHBIE
pabotsl (KP).

KonTakTHas BHeayquTOpHAs
paborta

WHIWBUIYab
HBIC U
TpYMIOBBIE
KOHCYJIbTa-

IIpome:kyTOUHAs aTTeCTANMS

IK3aMeH

6

Hroro B 1 cemecTpe

4 - 4 126

144




7 | Pazden 5. VInterpanpHoe 40 44 | KOHTpOJBHBI
ucurcieHue GyHKIUKU OJHOU Tepe- € BOIPOCHI,
MEHHOM. TeKYIIUH

TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
pabota

8 | Pazden 6. luddepenimanbaoe 42 44 | KoHTpOJbHBI
ucYHCcIeHNEe PYHKIIMU HECKOIbKUX € BOIIPOCHI,
IIEPEMEHHBIX. TEKYLIUI

TECTOBBII
KOHTPOJIb,
pacueTHo-
rpaduyaeckas
pabora

9 | Pasoden 8. UnciaoBsle 1 44 46 KoHTponpHbI
(GyHKIIMOHATIBHBIC PSI/IBL. € BOIIPOCHI,

TEeKYIUN
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

9 | KoHrakTHasi BHEayAUTOPHAS 1 MHJIMBHILY-
pa6OTa AJIbHBIC U

IrpyNIOBbIE

10 | ITpomexyTOUYHAsI aTTeCTALMSA 9 IK3aMeH

11 | Utoro Bo 2 cemecTpe 126 144
Hroro 252 288




4.2.2. JIeKIIUOHHBIH KYPC.

HaumenoBanue
pasnena
JTUCIHUIINHBI

HaunMeHnoBanue
TeMbI JeKINHU

Conep:xanue JeKIIUA

Bcero yacon

(01010

300

1 2

3

4

5

6

Cemectp 1

Paszoen 1. Dine-
1. MEHTHl  JIMHEUHOM
anreOpsl.

Tema 1.1 Matpuisl u
ONpeAeTUTENH.

[lonsiTHe MaTpwIbl, OIEpanuu
HaJ MaTpUIAMH M HX CBOWCTBA.
Onpenenureny, HUX CBOWCTBA.
Brruucienue OnpeaeIUTeNeH.
Munopsl W anredpandeckue
nononHenusi. OOpaTHas MaTpula,
paHT MaTpPHIIBL.

10

Tema 1.2 Teopus
CHUCTEM JIMHEUHBIX
YPaBHEHUI.

CucteMsl N TMHEHHBIX anredpan-
YECKHMX YPaBHEHUU C N HEU3BECT-
HBIMU. YCJIOBHE COBMECTHOCTU
CJIAY. MatpuyHast 1 BEeKTOpHas
3amuck CJIAY. T'eomerpuueckas
HWHTEPIPETALUs PEIICHHS] CUCTEM
JUHEHHBIX YpaBHEHUH U Hepa-
BEHCTB. Meronbl peleHus
CJIAY. TTousarue MeToaa
Kopnana-T'aycca K
BBIUMCIIEHHUSAM paHra MaTpHIlbl U
00paTHON MaTpPHUIBI.

Paszoen 2. Die-
2. MEHTBI BEKTOPHOI
anreOphl.

Tema 2.1 DaeMeHTHI
BEKTOPHOH anreOphl.

Bexkropsl,
OIIpeIeIICHHUS,
oreparuu

OCHOBHBIE

JIMHEWHbIE
HaJl  BEKTOPAMH.
IIpoexuus BekTOopa Ha OCb,
MOayidh  BekTopa. CramsipHoe
IIPOU3BEACHUE BEKTOPOB. JIu-
HEWHas 3aBUCUMOCTb BEKTOPOB,
OCHOBHBIE TEOPEMBL.
I'eomeTrpuueckuit CMBICH
JIMHEHWHOM 3aBUCHMOCTH 2-X, 3-X,
4-x BEKTOPOB. Bekropnoe
MIPOU3BE/ICHIE BEKTOPOB,
CBOIICTBA, IIPUMEHEHUE.
CwmelanHoe MPOU3BEICHUE
BEKTOPOB, CBOMCTBA.

Pazoen 3. Ananu-
THYECKasd TI'E€OMET-
3. pus Ha IUIOCKOCTH
U B IIPOCTPAHCTBE.

Tema 3.1 Amnamutu-
JecKas TeOMeTpHs Ha
IJIOCKOCTH U B TIPO-
CTpaHCTBE.

IIpsMass Ha IUIOCKOCTH H B
npoctpancTBe. Ilpsamad u moc-
KOCTb B mpocTpaHcTBe. OOmiee
YpaBHEHHUE MPSIMOM B NIPOCTpaH-
ctBe. Kanonmdeckoe ypaBHEHHE
NpsIMOM, TPOXOAALIEN uepe3 JBe
toukn. [lepexom ot obmero
ypaBHEHUS K KaHOHHUYECKOMY.
Yron Mexay AByMs MNpPSAMBIMH,
YCIOBUSL ~ NApajuIeIbHOCTH U
MEPIEHAUKYIIIPHOCTH. Yron
MEXAy OpAMON M IUIOCKOCTBIO,
YCIOBUSL  NMApaJuIEIbHOCTH U

10




MIEpPIEHIUKYIIPHOCTH.

Pazoen 4. Bsene-
HHE B aHAJIU3.

Tema 4.1 Teopus
MpeeIoB.

UncnoBsle TOCIIEA0BATENbHOCTH
u TIpECITEL. CaoiicTBa
CXOSIIUXCS
nocnenoBarenpHocTen. [lepemen-
HbIE W TIOCTOSHHBIE BEIMYMHBL.
QOYHKIHN U CTIOCOOBI WX 3a/IaHUsI.
OcHOBHBIE 31eMEHTapHbIe (YHK-
110705 SRS T QD 704 rpaduKH.
WnTeprionupoBanne  GyHKITHIA.
IMpenen ¢yakuu. OcHOBHBIC
TEOPEMBI 0 npeaenax.
3ameuaTenpHbIe TIpeaensl. becko-
HEYHO Majble W OCECKOHEYHO
OomnpLine ¢dbyHKUIUU.
OKBUBAJICHTHBIE OecKOHEYHO
MaJjble (YHKIINH.

Tema 4.2 dudde-
pEHIMATIBFHOE HCYHC-
nerne (QYHKIMU Of-
HOU NepEeMEHHOH.

[IpousBogHast pyHKIMH, TeOMET-
pUYECKHMH M MEXaHMYECKHU
cmbicil. OCHOBHbBIE TMpaBWiIa U
npuemMsl  TUQPepeHINPOBAHNS.
Tabmuna TIPOU3BOJIHBIX
OCHOBHBIX 3JIEMEHTaPHBIX
(hyHKIHIA. [IponsBogHas
CIIO)KHOM, OOpaTHOW, HESIBHOM,
napaMeTpU4ecKu 3aJaHHON
(hyHKIHIH. [onstre
muddepeHnuana, reoMeT-
pudeckuii  cmbicia.  OCHOBHBIE
CBOICTBa muddepeniuana.
IIpousBoansie 51
nuddepeHnanst BBICIIINX
MOPSI/IKOB. WuBapuanTHOCTH
($hopmbI [IEPBOTrO u
WHBAPUAHTHOCTH (POPMBI BBICIITUX
muddepennnanos. [Ipunoxenus
MPOU3BOAHOM. OcHOBHEBIE
TEOpeMbl U PepeHINATEHOTO
ucuncienus (Depma, Pois,
Jlarpamxka, Komm). IIpaBuio
Jlonurans PacKpBITUS
HeonpeaeneHHocteil.  @opmyna
Telnopa, OLEHKa OCTaTOYHOTO
YJIeHA.

Tema 4.3 ®yHkiun
KOMIUIEKCHOW  Tiepe-
MEHHOIL.

IlonsiTue M mpexncTraBiIeHUE KOM-
IUIEKCHBbIX yucen. JlelcTBust Han
KOMIUIEKCHBIMHU 4nciamMu. OyHK-
us KOMILIEKCHOI'O
IIEPEMEHHOTO. IIpenen u
HEIIPEPBIBHOCTD GyHKIIH
KOMILIEKCHOTO [IEPEMEHHOTO.
JuddepenumpoBanne QyHKIUN
KOMILIEKCHOT'O ITIEPEMEHHOTO.

HUTOI'O yacoB B 1 cemecTpe:

34

2 cemecTp




Pazoen 5. HWure-
rpajbHOE HUCUHUCIIC-
HUe (yHKIUH Of-
HOH NEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIA UHTETpAI.

[lepBooOpaznass  ¢yHKUMH U

HeoIlpeIeNIeHHbIN HUHTETrpal.
CgoiicTBa HEOIIPeIeIICHHOTO
WHTETpaa. Wurerpan oT
OCHOBHBIX 3JIEMEHTapHBIX

(hysaxuii. OCHOBHBIE METO/BI HH-
TErpUPOBaHUS
(HemocpeICTBeHHOE
HHTETPUPOBAHUE, 3aMeHa
MIEPEMEHHOW,  WHTETPUPOBAHUC
mo wuyactsaMm). HHTerpupoBanue

paImoHaTLHBIX IpoOeit.
HaterpupoBanue

TPUTOHOMETPUUECKUX  (PYHKITHIA.
HNHurerpuposanue HEKOTOPBIX

HUppalMOHATIBHBIX (YHKIHH.

Tema 5.2 Ompene-
JEHHBIN UHTETPAIL.

[lonaTHe ompeneneHHOro HHTe-
rpajla, €ro IeOMETPHUYECKUIA
CMBICIL. CaoiicTBa
OTIPENICJIEHHOT O UHTErpaa.
WuTerpanbHble CyMMBI, HHTErpall
KaKk (QYHKIHUS BEpXHETO Mpejiena.
®opmyna HeroTona-Jleibauma.
Teopema 0 CpEIHEM.
Brruncienune OIIPEZIEIICHHOTO
HHTErpajia METOAaMHU
HHTETPUPOBAHUS 110 4YacTsIM U
3aMEHOU IIEPEMEHHOM.
Hekortopsie reomerpuueckue u
¢dusnueckue MPUIOKEHUS
OTIpEeIETICHHOT O WHTETpaja.
[TpubnnxenHbie METOIBI
BBIYUCIICHUS OTIpeIeJIEHHBIX
uHTETpaNIoB  (hOpMyIIBEI  Tparie-
Ui, MPSIMOYTONbHUKOB, CuMII-
COHA), OLEHKAa IOTPELIHOCTH
BeruncieHnit.  HecoOcTBeHHBIC
UHTETPaJIBL, MPU3HAKA
CXOAMMOCTH.

12

Pazoen 6. uod-
¢bepeHmanbHOE
HCUUCIICHUE
byHKIIUN He-
CKOJIBKHX  TIepe-
MEHHBIX.

Tema 6.1 UYacrtHBIE
MTPOU3BOIHBIE.

YacTHple TpPOM3BOAHBIE M YacT-
HbIE TUuQhepeHITAITB.
Huddepennupyembie  GyHKIUH.
HeobGxomumoe u  nmocratouHoe
ycnoBue anhepeHIpyeMOCTH.
IIpousBoanas CJIO’KHOMI
¢dyukiuu. [onueni  auddepeH-
uuan. [IpousBonHast mo Hampas-
JIEHHUIO. I'paaueHnt. CBs13b
IIPOU3BOAHON 110 HANPABIECHUIO C
rpagueHtoM. [lpousBognbie u
JuddepeHnuanst BBICIINX

12




MOPSIAKOB, PABEHCTBO CMEIIAaH-
HBIX NIPOU3BOJHBIX.
UucnoBble psibl, CXOAUMOCTb U
cymma. [lelicteud ¢ psapamu. Me-
TOABI UCCIEAOBAHUS CXOAUMOCTH
3HAaKOIOCTOSIHHBIX psAnoB. Me-
TOABI UCCICAOBAHUS CXOIUMOCTU
3HAKONEPEMEHHBIX PSJIOB.
Haunbonpmree 1 HanMeHbIIee 3Ha-
Tema 6.2 DxcTpemMmyMm
. yeHus! (QyHKOHU. OKCTPEMyM H
U YCJOBHBIA 3KCTpe- %
YCIIOBHBIH JKCTpEeMyM (PYHKIIUU
MyM (YHKIIUM MHO-
MHOTMX MpOU3BOAHBIX. Meron
TUX MPOU3BOIHBIX. 9
MHOXHTeNeH Jlarpanxa.
YucnoBele psiabl, CXOAUMOCTb U 2
cymma. [lelicteud ¢ psagamu. Me-
Tema 7.1 YwucnoBele | TOABI HUCCAEAOBAHUS CXOOUMOCTH
PAIBL. 3HAKONOCTOSIHHBIX psAnoB. Me-
TOABI UCCIEAOBAHUS CXOIUMOCTU
3HAKOIEPEMEHHBIX PSJIOB.
QOyHKIMOHATBHBIE PSBL, 00JIACTh
cxonuMocTH. CTeleHHBIE PSIIbI,
a3JI0KECHHE HKUMA B CTe-
Pazoenl. YUncnossie p by .
neHHele panel. Pan  Teitnopa,
U (yHKIHOHAIbHBIE 10
JOCTaTOYHBIE  YCJOBUSL  CXO-
pAnbI Tema 7.2 CteneHHble N
auMmoctu  psiga  Teinmopa. Pas-
psanel.  Paznoxenue
JIOKEHUE DJIEMEHTAPHBIX (PYHK-
3JIEMEHTAPHBIX . N
N . | muii B pag Teinopa. Tpuro-
¢byakmii B psag Teit-
nopa HOMETPUYECKHE  PAOBI,  PAO
) Oypre. [TpubmwkenHOE
BBIYUCIICHHE C MOMOIUBIO PSIIOB.
bunomuansHbIit psa.
IIpunoxeHue psAgoOB K pELIEHUIO
3a/1a4.
8. | UTOI'O yacoB Bo 2 cemecTpe: 34 4
BCETI'O 4acos: 68 8
4.2.3. JIaGopaTopHbIii NPAKTHUKYM — y4eOHBIM IUIAHOM HE MPeyCMOTPEH
4.2.4. TIpakTHYeCKUE 3aHATHUSI
Ne | HammeHoBaHuU HaumeHoBanue Conep:xaHue NPaAaKTHYECKOT0 Bcero
n/ € pasaeJa NPaKTHYEeCKOro 3aHATHA 4acoB
I JUCHMIIIMHBI 3aHATHS O0P0 | 30
1 2 3 4 5 6
Cemectp 1
[TonsiTue MaTpuilpl, OMEpallMud Haj 2
MaTpuliaMd U HUX cBo#cTBa. Ormpe-
Martpuiibt W | IENUTENIN, WX CBOMCTBa. BrIumciacHUe
Pazoden 1. Die- 9
OTIpEICTTUTENH. OTIPEICTTUTEIICH. MuHopbI u
1. | mentn
o . anreOpandyeckue  jgomonHeHus.  00- | 14
JIHCHHON aTHas MaTpUIla, paHT MaTPUIIbI
anreOpsl. P pHna, P PHLbL.
Cuctembl N TUHEHHBIX aNTeOpanvIecKux
Teopus CHUCTEM N
MHHCHHBIX VDABHCHII ypaBHEHUH C N HEU3BECTHBIMH. Y CJIOBHE
P ' comectHocTH CJIAY. Matpuunas u




BEKTOpHas 3aMmch CJIAY.
I'eomerpuueckas HHTEpIpPETAIHS
peLIeHHs CHCTEM JIMHEHHBIX ypaBHEHUIH
W HEpaBEeHCTB. MeTOoApl  peleHHs
CJIAY. Ilomsatme wmeroma JKoppaHa-
['aycca K BBIYHMCIICHHUSAM paHra MaTpUIIbI
1 00paTHOI MaTpPHIIBL.

Pazoden 2. Die-
MEHTBI
BEKTOPHOM  ali-
TeOpEIL.

ONEeMEHTB ~ BEKTOPHOMU
anreOpeol.

BexTopbl, OCHOBHBIE  OIpEICICHUS,
JIMHEHHbIE ONEpald HaJ BEKTOpaMu.
IIpoekuuss BekTOpa Ha OCb, MOIYJb
BekTopa. CKamsipHOE  MPOU3BEACHHE
BEKTOpOB.  JIMHEWlHasi  3aBUCHUMOCTH
BEKTOPOB, OCHOBHBIE TEOPEMBL.
['eomeTpuyeckuii  cMbICI  JTUHEHWHOU
3aBUCUMOCTH 2-X, 3-X, 4-X BEKTOPOB.
BekropHoe mpousBeneHUE BEKTOPOB,
cBoiicTBa, mnpumeHeHue. CMelIaHHOE
MIPOU3BEJICHUE BEKTOPOB, CBOMCTBA.

14

Pazoen 3.
Ananutnyeckas
reoMeTpus  Ha
IUIOCKOCTH H B
MIPOCTPAHCTBE.

Anamutnyeckas
TeOMEeTpHS Ha IJIOCKOCTH
U B IIPOCTPAHCTBE.

[IpsmMasgs Ha MJIOCKOCTA W B IpoO-
ctpaHctBe. Ilpsmas u 1IOCKOCTH B
npoctpancTBe.  OOmee  ypaBHEHue
npsiMoi B pocTpaHcTBe. KanoHmueckoe
YpaBHEHUE NPSIMON, MPOXOASILEH Yepe3
nBe Toukd. [lepexon ot obiiero ypaBHe-
HUS K KAaHOHMYECKOMY. YTOI MEXIy
JIBYMS IPSMBIMU, YCIIOBHUS
napaieabHOCTH u NEePHIEHINKY-
JSIPHOCTH. YTOJI MEXIy NpsIMOi U
IUIOCKOCTBIO, YCJIOBHS MapajjielbHOCTH
U IEPIEHANKYJISIPHOCTH.

12

Paszoen 4.
Bgenenue B
aHanms3.

Teopus npenenos.

YucoBsle MOCIEI0BATENLHOCTH U TIpe-
JENbL. CBoiicTBa CXOIAIIAXCS
nocienosatensbHocTel. IlepemenHsle u
NOCTOSIHHBIE BENUYUHBL. DYHKIMH H
cnocoObl ux 3amaHus. OCHOBHBIE 3Jie-
MeHTapHble (QYHKIUH W WX TpauKu.
WuTeprionmupoBanune ¢ynknmii. [Ipemen
¢ynkuuu. OCHOBHBIE TEOPEMBI O TIpeie-
nax. 3amevareibHble Tpeaensl. becko-
HEYHO Majible U OeCKOHEYHO OoublIne
(GyHKIMH. DKBUBAJIICHTHBIC Oecko-
HEYHO MaJible (YHKIIVH,




Juddepennuansaoe
HCYHCIICHUE (byHKIIH
OJHOM MepeMEHHOM.

[IponsBognast QyHKIWMH, TEeOMETpUde-
CKMA M MEXaHWYECKUH  CMBICIL.
OcHOBHBIE  TpaBWJIa ©W  PHEMBI
nuddepeHmpoBaHusI. Ta6mmma
MIPOM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii.  IlpousBomHast  CIOXKHOM,
00paTHOM, HESIBHOW, IapaMETPHUCCKH
saganHoi ¢ynkuuu. [lonstie mudde-
peHnmana, reomeTpuaeckuii cMoici. Oc-
HOBHBIC  CBoiicTBa  muddepeHinaia.
[Ipomssomarle u  muddepeHmmanTs
BBICIINX MOPSAKOB. HBaprnaHTHOCTB
(OpMBI TIEPBOTO W  HWHBAPHAHTHOCTH
dbopmer  BeIcUX U dEpEHITHATIOB.
[Ipunoxxenus npousBonHON. OCHOBHBIE
TEOPEMBI nuddhepeHInanbHOro
ncuncnenns (Pepma, Pomms, Jlarparka,
Komm). IlpaBusno JlonmuTans packpbITHs
HEOIPEEIEHHOCTEH. ®opmyna
Telnopa, OLEHKa OCTATOYHOrO YJICHA.

OYHKIMU KOMIUIEKCHOU
MIEPEMEHHO.

IlonsiTHE W®  HpeACTaBIEHHE  KOM-
IUICKCHBIX  4mceld. JleWcTBUS  HaJ
KOMIIJICKCHBIMHA qyucJiiaMH. (DyHKHI/ISI
KOMIUIEKCHOTo nepemeHHoro. Ilpenen u
HETPEPHIBHOCTh ¢$byHKUNH KOM-
IIeKCHOTO TepemeHHoro. [luddepen-
nupoBaHue (QYyHKIMH KOMIUIEKCHOTO
MIEPEMEHHOT0.

HUTOI'O yacos B 1 cemecrtpe:

50

2 cemecTp

Pasoen 5.
WurerpanbHoe
UCUUCIICHHE
¢byHKUMU OonHOU
MEPEMEHHOM.

Heonpenenéuueiii uHTE-
rpai.

[lepBooOpa3Has (GYHKIMH U HEoIpee-
JICHHBIT WHTeTrpall. CaoiicTBa
HeolpeaeIeHHoro nurerpana. Marerpan
OT OCHOBHBIX 3JIEMEHTapHBIX (YHKLUIL.
OCHOBHBIE METOJIbI HMHTETPUPOBAHUS
(HemocpenCTBEHHOE  MHTETPUPOBAHUE,
3aMeHa IEePEeMEHHOH, WHTEerpupOBaHHE
mo dyactsaMm). MHTerpupoBaHue paimo-

HaJbHBIX JPOOEH. HurerpupoBanue
TPUTOHOMETPUUECKHUX (hyHKIHA.
HNurerpupoBanue HEKOTOPbIX

UPPaIMOHATBHBIX (YHKIIHH.

10




OmnpenenéHHbII
WHTETpaJl.

[lonsiTe OMpENeNeHHOT0 WHTeTpaa,
ero reoMeTpuiecKkuil cMbici. CBOHCTBA
OTIpeaeNIeHHOTO WMHTETpaa.
WuTerpanbHbie CyMMBI, WHTETpall Kak
¢byHKIHS BepxHero mpeznena. Popmyrna
HrroTona-JleiibHnma. Teopema 0
cpenHeM. BrrumcneHue onpeneacHHOTO
WHTETpaJla METOJaMU HHTETPUPOBaHUS
M0 YacTsAM M 3aMEHOW IepeMEHHOM.
Hekortopeie reomerpuueckue u  (u-
3MUYECKUE TPWIOKCHHUS OINPEACICHHOTO
uaTerpana. [IpubmimkeHHBIE METOBI
BBIYHCIICHHS OTIpeZIeTICHHBIX ~WHTe-
rpajgoB (dhopMynbl Tpameuuid, mps-
MOYTOJBHHKOB, CHMIICOHA), OIICHKA
MOTPETTHOCTH BBIYHCIICHH.
HecobOcTBeHHBIE WHTETpaNbl, MPHU3HAKH
CXOJIMMOCTH.

10

Pasoen 6.

Hucp-
(epeHnmanpHoe
WCUHUCIICHHE
GbyHKIIIH He-
CKOJIBKHX TIepe-
MEHHBIX.

YacTHblEe TPOU3BO/IHBIE.

YacTHble TPOU3BOAHBIC U YaCTHbBIE AU-
(hepeHnnanml. Huddepentmpyembie
¢ynkuun. Heo6xomumoe u JocTaTtouHoe
yCIIOBUE TG hepeHIUPYEMOCTH.
[IpousBognass  crmokHOW  (PyHKIWH.
[Monuerit quddepennman. [MpousBognas
no HampasineHuto. I'paauent. CBs3b
NPOM3BOAHON MO  HAmpaBICHUIO C
rpaguentoM. [lpomsBomnbie u mudde-
peHIHalbl BBICHIMX IIOPAAKOB, PABCH-
CTBO CMELIAHHBIX IPOU3BOIHBIX.

16

OKCTPEMYM U YCIIOBHBIMA
IKCTPEMYM byHKIUH
MHOTHX TPOU3BOJIHBIX.

HaubGonplilee ¥ HauMeEHbBIIEE 3HAYEHUS
(GYHKIMH. DKCTPEMYM M YCIIOBHBIN JKC-
TpEMyM GyHKIMH MHOTHX
MpOU3BOAHBIX. MeTon  MHOXUTENeu
Jlarpanxa.

Pa3zoen’. Yucno-
Bble U (DyHKIHO-
HaJIbHBIE PSABI

Tema 7.1 Yucnossle
PSIBL.

HucnoBble psifibl, CXOAUMOCTb U CyMMA.
JleiicTBus C psiaaMu. MeTtop1
HCCIIeJOBaHUS CXOJIMMOCTH
3HAKOIMOCTOSHHBIX  PSI/IOB. MeTtoab!
HUCCIICAOBAHUS CXOJMMOCTH 3HaKOIIe-
PEMEHHBIX PSAOB.

Tema 7.2 CreneHHbIe
PAIBL Paznoskenue
AJIEMEHTAPHBIX (YHKITHIA
B psn Teitopa.

OyHKIMOHANBHBIE — psiipl,  00JacThb
CXOJIUMOCTH. CreneHusle pALbI,
pasioxenne (YHKIUH B CTEHEHHBIC
paasl. Psan Teitnopa, toctaTouHsle ycio-
BUA CXOAUMOCTH psga Teinopa. Pasz-
JIO’)KEHUE DJIeMEHTapHbIX (YHKIUH B
pan Teinopa. TpuroHomerpuueckue
psanel, psag  Dypee. Ilpubmmkennoe
BBIUMCIIEHHE C  TIOMOIIBIO  PSIIOB.
bunomuanenbiii  pan.  Ilpunoxenue
PAAOB K PEMICHUIO 334a4.

HUTOI'O yacos Bo 2 cemecTpe:

54

o

BCEI'O yacoB:

104




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIETI'OCA

Ounasn gopma o0yueHus

Ne HaumenoBanue Ne Buasr CPO Bcero
n/n pasaesa (TemMbl) n/n 4acoB
JUCIHUILINHDI
1 3 4 5 6
Cemectp 1
11 | Dogrorosxa k MNPaKTUYECKUM 3aHITUM, 8
1 Pasden 1. DnemeHTHbI TECTUPOBAHHUIO, K KOJUIOKBUYMY
JIMHEHHOH anreOpsl. 17
: [TonroroBka k TeKyuieMy KOHTPOJIIIO
2.1 | IToaroroBka K MPaKTHYCCKUM 3aHITHIM 8
Pazden 2 dnementer | 22 | 1I0ArOTOBKa K KOJUIOKBHYMY 110 KOHTPOJIBHBIM
2. | ——
BEKTOPHOH anreOphl. BOIIpoCaM pasneia
2.3 | BrmomHenue pacueTHO TpaduvIecKux pador,
KOHTPOJIEHOH paboThI
3.1 | Moaroroska k MNPaKTUYECKUM 3aHITUSM, 8
Pasoen3. TECTUPOBAHUIO, K KOJVIOKBUYMY
AHanuTUYeCKas TeOMETPUS | 3 2
3. : [TonroroBka Kk TekyuiemMy KOHTPOJIIIO
Ha  IUIOCKOCTH H B
IIPOCTPAHCTBE. 3.3 | Bomonnenue pacueTHO rpaduuecKux pador,
KOHTPOJIBHOH paboThI
4.1 | [NoarotoBKa K MPaKTUYECKUM 3aHATHUSIM 7
4.2 | IloaroToBka K KOJUIOKBUYMY 110 BCEM BOITPOCaM
4 Pazdenr 4. Beencaue B pasacia
. AHAIINS. 4.3 | BemonHeHue pacueTHO rpaduyecKux pador,
KOHTPOJIbHOM paboThI
4.4 | IlogroToBKa K MpOMEXYTOYHOMY KOHTPOJIIO
HUTOI'O gacos B 1 cemecTpe: 31
2 cemecTp
1.1 IToaroroBka K MpakTUYECKUM 3aHITHAIM 9
1.2 IloaroroBka K MpaKTUYECKUM 3aHATHSIM,
Pasoen 5. UnrerpainbHoe Hc- TECTUPOBAHUIO, K KOJJIOKBUYMY
S. qucIIeHHe (I’VYHKHHH OZIHOH 1.3 [ToaroroBka K KOJIOKBHYMY IO BCEM BOIpOCaM
HEePEMEHHOIA. pasena
1.4 BrimoHeHNe 3ajaHuil pacueTHO-TpaguuecKon
paboThI 110 JAHHOMY pa3jielly
2.1 Paborta ¢ 351eKTpOHHBIM OPTHOITHO 9
2.2 HOI[FOTOBKa K IPAKTUYCCKUM 3aHATUAM,
Paden 6. Tluddepennmanpaoe TECTUPOBAHUIO, K KOJJIOKBUYMY
6. | ucumcienue QyHKIMY He- 23
CKOJIBKHMX NEPEMEHHBIX. . Hozroroska K TeKymemy KOHTPOJIO
24 | BemonHenne pacueTHO rpadHUecKuX pador,
KOHTPOJIBHOH paboThl
3.1 IToaroroBka K MPaKTUYECKUM 3aHATHUSM 9
3.2 Pabora ¢ a1eKTpOHHBIM TOPTQOITHO
7 Pasdenl. UncnoBeie U _ _
YHKLMOHATBHBIE PAIBI 3.3 BrmonHeHne 3agaHuii pacueTHO-TpaguuecKon
paboThI 110 TaHHOMY pa3aeny
4.4 IToaroroBka Kk NPOMEKYTOYHOMY KOHTPOJIIO
HUTOTI'O gacos B cemecTpe: 27




3aounas popma oOyueHnust

Ne Haumenosanue Ne i/ Buan1 CPO Bcero
n/n pa3aeJa (TemMbl) 4acoB
AUCHUILIMHBI
1 3 4 5 7
Cemectp 1
Pasmen 1. DiemeHTHI 1.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 36
1. vy =
JTUHEIHON anreopsl. 1.2 [IpocmoTp BUIEO KU
2.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 30
5 Pasmen 2. DieMeHTHI 2.2 [ToaroroBka K KOJUIOKBUYMY T10
! BeKTOpHOﬁ anre6pbl_ KOHTPOJIbHBIM BOITPOCaM pasjciia
2.3 Pabota ¢ anekTpoHHBIM OPTHOIHO
Paznen3. 3.1 IToaroroBka K MPaKTUYECKUM 3aHITHIM 30
3. AHAIUTHYECKAs 3.2 Pa6oTa ¢ 3JeKTPOHHBIM MOPTHOIHO
reOMeTpHUsl Ha TIOCKOCTH 33 0 —
U B POCTPAHCTEE. . POCMOTP BHIEO JICKIIHA
4.1 IToaroroBka K MPaKTUYECKUM 3aHITHSIM 30
4.2 IToaroroBka K KOJUIOKBUYMY II0 BCEM BOIIPOCaM
4 Paznen 4. Bsenenue B pasaena
' aHAaJIH3. 4.3 [ToaroroBka K KOHTPOIBHOM paboTe
4.4 [ToaroroBka kK MPOMEXYTOYHOMY KOHTPOITIO
HUTOI'O gacos B 1 cemecTpe: 126
2 cemecTp
1.1 IToAroTOBKA K MPAKTHYECKUM 3aHITHSIM 40
Paznen 5. MuTte- 1.2 Pabota ¢ 31eKTpoHHBIM TOPTHOIHO
g, | [PATbHOC HCHHCICHHIC 1.3 [ToaroToBKa K KOJUIOKBHYMY 10 BCEM BOITPOCaM
(bYHKI_II:II/I OJIHOI1 Iepe- pasziena
MCHHOH. 1.4 BrInosiHeHYE 33/1aHui pacueTHO-TpaduuecKoit
paboTBhI 10 JaHHOMY pasJieny
2.1 Pabora ¢ 31eKTpOHHBIM TOPTHOIHO 42
Panen 6. Tug-
(epeHLMANBHOE HCUHC- 2.2 IToAroToBKa K MPaKTUYECKUM 3aHATHSIM
6. | nenne GpyHKIUM He- 2.3 [ToAroToBKa K TEKYIEMY KOHTPOJIIO
CKOJIbKHX Tepe-
MEHHBIX 2.4 BeimonHenue pacueTHo rpaduueckux pabot,
KOHTPOJIbHOM paboThI
3.1 IToaroroBka K NPakKTUYECKUM 3aHITUIM 44
7. Pasgen 7. Tucnossie u 3.2 Pabota ¢ 31eKTpoHHBIM TOPTHOIHO
(YHKIIMOHATIBHBIC PSIIbI
3.3 [ToaroroBka k MPOMEKYTOUYHOMY KOHTPOIIIO
HUTOI'O yacoB B cemecTpe: 126




5. HEPEYEHDb YYEBHO-METOJJUYECKOI'O OGECIIEYEHUA J1JIS
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUATLIUHE

5.1. Meroanuyeckue yka3aHMsi AJsl NMOATOTOBKH O0Y4YalOIIMXCH K JIEKIMOHHBIM
3aHATUAM

Jlexuust sSBIIETCS OCHOBHOU (pOpMOil 00y4yeHus B BbICIIEM y4eOHOM 3aBEJCHUU. 3alUCH
JEKUUHA B KOHCIEKTaX JOJDKHBI ObITh H30MpATENbHBIMHU, MOJHOCTBIO CJENyeT 3alUChIBATh
TOJILKO oOmpenesieHusa. B KOHCHEKTe PEeKOMEHAYETCS TMPUMEHSTh COKpaIleHUE CJIOB, YTO
YCKOpsIeT 3amuch. BOmpochl, BO3ZHUKAIOIIME B XOJI€ JIEKLMH, PEKOMEHIYeTCs 3allMChiBaTh Ha
HOJISIX U TTOCJIE OKOHYAHUS JICKITMH 00PaTUTHCS 32 Pa3bsICHEHUEM K MPETIOIaBaTelIo.

PaboTta Ha/j1 KOHCIIEKTOM JIEKIIUU OCYIIECTBISETCS M0 ATalaMm:

* IOBTOPUTH U3YUYCHHBIM MaTepuas Mo KOHCIEKTY;

* HETIOHATHBIE TIOJIOKEHUSI OTMETUTH HA MOJIAX U YTOYHUTD;

* HEOKOHYECHHBIC (paspl, TPOMYyIIEHHBIC CIIOBAa W JPYTHME€ HEIOYETHl B 3aIUCAX
YCTPAHUTh, MOJIb3YACh MaTepHalaMu U3 y4eOHUKA U JPYTUX UCTOYHHUKOB;

* 3aBEpUIUTh TEXHUYECKOe O(opMIeHUE KOHCIEKTa (IMOJYEPKUBAHUS, BBIJICICHUE
[JIaBHOTO, BBIJICICHNE PA3/AeIIOB, MOAPA3/IEIOB U T.I1.).

CamocrosiTenbHyI0 paboTy cleyeT HauyuHATh C JOpPabOTKH KOHCIEKTA, KEIAaTebHO B
TOT € JIeHb, MI0KAa BPEMS HE CTEpPJIO CoJep KaHUe JIEKIIMN U3 nmaMatu. PaboTa HaJ KOHCTIEKTOM
HE JOJDKHAa 3aKaH4YMBaTbcsd C IpociaylmuBaHus Jekuuu. llocne nexkuumu, B mpouecce
CaMOCTOSITENIbHOM paboThl, Iepe/ TeM, KaK OTKPBITh TETPa/ib C KOHCIIEKTOM, IOJIE3HO MBICIIEHHO
BOCCTAHOBUTH B IMAMSTH COJIEP>KaHUE JICKIIUH, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE TTOJIOKEHUS U
BBIBO/IBI.

C uenpio 10pabOTKU HEOOXOAMMO MPOYHMTATH 3aMKUCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaK)K€ HCIPABUTh OIUCKH, pacmudpoBaTh HE MPHUHATHIE paHEe COKPAIICHHUS, 3alOJIHUTh
MPOITYIIEHHBIE MECTa, MOHATH TEKCT, BHUKHYTh B €ro CMBICI. Jlamee mpodyuTaTh Marepuai 1o
PEKOMEHIyeMON JNuTepaType, paspelias B XOJA€ YTCHHS, BO3HUKIIUE paHee 3aTpyIHEHUs,
BOIIPOCHI, a TaKKe JOMOTHEHUS U UCIIPABJISISE CBOU 3aIMCHU. 3aIMCH JIOJKHBI OBITh HATJISIIHBIMU,
JUTSL 4ero ClieqyeT MPUMEHSTh pa3lHYHbIe cocoObl BhIAeNeHn. B xoae mopaboTku KOHCIEKTa
YTIYOJIIOTCS, PACIIUPSAIOTCS W 3aKPEIUISIOTCS 3HAHUSA, a TaKXKe JOTOIHIETCS, UCTIPABIISETCS U
COBEpIICHCTBYETCSl KOHCHEKT. Eie nyudrne, eciau Bbl mepepaboTaeTe KOHCIEKT, AaUTe €ro B
HOBOM CHCTEMaTH3alMK 3aMUCeid. DTO, HECOMHEHHO, 3aliMET HEKOTOPOE BpeMs, HO MaTepual
BaMU OyJeT XOpolio mpopaboTaH, a KOHCIIEKTHBHAs 3allMCh €ro MPHUBEACHA B YIOOHBINA IS
3anoMUHaHus BHI. BBejeHue 3aroioBKoB, CKOOOK, 000OIIAONINX 3HAKOB MOXKET 3HAYUTEIIBHO
MOBBICUTH KAa4Y€CTBO 3aMHCH. ITOMY MOXKET CIYXHUTh Tak)Ke MOJAYEPKUBAHUE OTAEIHHBIX MECT
KOHCIIEKTa KPAaCHBIM KapaHJallloM, MPUBEICHUE Ha TOJSX WIM Ha OOpaTHOW CTOPOHE JUCTa
KpPaTKO# cXeMbl KOHCIIEKTA H JIp.

[ToaroToBneHHBI KOHCHEKT W pPEKOMEHJyeMmas JHTepaTypa WCIOIb3yeTcs Mpu
MOJTOTOBKE K MPAKTUYeCKOMY 3aHATHIO. [I0Ar0TOBKa CBOAUTCS K BHUMATEIBHOMY MPOUYTEHHUIO
y4eOHOro Marepuasna, K BBIBOJY C KapaHJAIIOM B pyKax BCEX YTBEpXKIEHUU U (OpMys, K
pPELIEHUI0 TMPUMEPOB, 3a7ady, K OTBETaM Ha BOIPOCHI, NPEAJIOKEHHbIE B KOHIE JIEKIUU
MpernojaBaTesieM WM TOMEIIEHHbIE B pEKOMEHIyemou Jurteparype. I[lpumepsi, 3amaum,
BOIIPOCHI IO TEME SIBJISIIOTCSA CPEACTBOM CAMOKOHTPOJIS.

HemnpemeHnHbIM yc0BHEM TTyOOKOTO YCBOCHHSI YUEOHOTO Marepuaia sBISIETCS 3HAHUE
OCHOB, Ha KOTOPBIX CTPOWTCS H3J0XeHHe marepuana. OObIYHO TpernoaaBaTelh HAIIOMHUHAET,
KaKo# paHee M3y4YeHHBIN MaTepHall U B KaKOW CTENeHU TpeOyeTCs MOATOTOBUTH K OUYEPEIHOMY
3aHATHIO. JTa peKOMEHAAlNs, KaKk U TpeOOBaHME CUCTEMATUYECKOW U Ccephe3HO paboThl HAJ
BCEM JICKITMOHHBIM KYPCOM, TTOJICKUT 0€3yCIOBHOMY BBITTOTHEHUIO. [loTepH JTOrH4ecKoil CBA3U
KaK BHYTPU TE€MbI, TaK U MEXIy HUMHU TPUBOAUT K HETATUBHBIM MOCIEACTBHIM: MaTepHal
y4eOHOM NUCIMIUIMHBI TEPECTAaeT OCHOBATEIBHO BOCIPUHUMATHCS, a TBOPYECKUH TPY.
MOJIMEHSIETCSl YTOMIICHHBIM TepenuchiBanneM. OOpalieHre K paHee U3Y4YeHHOMY MaTepuainy He
TOJIBKO TTOMOTAeT BOCCTAHOBHUTH B TMaMSITH M3BECTHBIC IOJIOKECHHS, BBIBOJABI, HO U TPUBOIUT



pa3pO3HEHHBIE 3HAHHS B CHCTEMY, YIIyOusieT W pacmupsier uX. Kakaelii Bo3BpaT K cTapomy
MaTepuaidy MO3BOJISIET HAWTH B HEM 4YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HMHBIX MO3HIIHH,
ONpEeAEIUTh Ul HEero HauboJsiee MOAXOJALIEE MECTO B YK€ HMMEIOIIEHCS CHUCTEME 3HaHM.
HeonnokparHoe oOpaienue K NpOHACHHOMY MaTepuaiy sBIsieTcs Haubosee paluoHAIbHON
dbopMoil mprobpeTeHust 1 3aKperuieHus 3HaHui. OYeHb MOJIE3HBIM, HO, K COXAJICHUIO, €IIIe MaJlo
UCIOJB3YEMBIM B  MPAKTUKE CaMOCTOSITENIbHOM paboOThl, SBISETCS  MpeABapUTEIbHOE
O3HaKOMJICHHE ¢ Y4eOHBIM MaTepuasnioM. Jlaxe KpaTkoe, Oerioe 3HaKOMCTBO C MaTepUaIoM
ouepenHOM Jekiuu jaaer MHoroe. OOydvaromuecs MOTy4arOT oOllee MNpeaCcCTaBIeHUE O ee
COJICpKAHUU U CTPYKType, O IJIABHBIX M BTOPOCTENEHHBIX BOMpPOCaX, O TEPMUHAX U
onpezeneHusix. Bce 3To obneryaet paboTy Ha JEKIUU U JIENAET €€ LeJIeyCTPEMIICHHOM.

5.2. MeToanyeckue yka3aHusi JJIsl NMOATOTOBKH O0YYalOIIUXCH K NPAaKTHYECKUM
3aHATUAM

B mpomecce mOArOTOBKM W TPOBEIACHUS TNPAKTUYECKUX 3aHATHH 0OOydaromuecs
3aKpeIUIAIOT IOJIyYEHHbIE paHee TEOpEeTHYeCKUe 3HaHWs, MPHOOPETal0oT HABBIKM UX
NPAaKTUYECKOTO IIPUMEHEHUS, OTIBIT PAllHOHAILHON OpraHu3aiy yueOHoi paboThI.

IlockoMbKy aKTMBHOCTb Ha IMPAKTHUYECKUX 3aHATHUSAX SBISIETCSA IPEIMETOM BHYTPH
CEMECTPOBOI0 KOHTPOJIS €ro NMPOABUKEHUS B OCBOCHUU Kypca, MOJArOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOI'O OTHOILICHMS.

[Ipy DoOAroTOBKE K 3aHATUIO B IIEPBYI0 O4YEpelb AOJDKHBI HCIIOIb30BATh MaTepUail
JIEKLIUH U COOTBETCTBYIOIUX JINTEPATYPHBIX HCTOUHUKOB. CaMOKOHTPOJIb KaueCTBa IOArOTOBKU
K KaKIOMY 3aHATHIO OCYIIECTBIIAIOT, IPOBEPS CBOM 3HAHMS M OTBEYas Ha BOIIPOCHI JUIA
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

BX01H0M KOHTPOIJIb OCYIIECTBIISIETCS IIPETIOABATENIEM B BUJE IPOBEPKH U aKTyaIu3aluu
3HaHUM 00yUarOIMIMUXCsl 10 COOTBETCTBYIOILEH TEME.

BBIXOIHON KOHTpPOJIb OCYLIECTBIISETCS IPENOAABATEIEM IIPOBEPKOM KayecTBa H
IIOJIHOTHI BBIIIOJIHEHUS 3aJaHUSl.

[loAroToBKy K NpPaKTUYECKOMY 3aHSATHUIO KaXKIbIM OOy4aroIuiics JOJKEH HadaTh C
O3HAKOMJICHHA C IUIAHOM IIPAKTHUYECKOIO 3aHATHs, KOTOPBIA OTpa)kaeT COJEpKaHUE
IIPEeIOKEHHOU TeMBl. TIarenbHOe IPOIyMBIBAHUE U U3yYEHUE BOIIPOCOB IIJIaHA OCHOBBIBAECTCS
Ha MpopabOTKe TEKYIIero Marepuana, a 3aTeM H3ydeHue 00s3aTelbHON U TONOJHUTEIbHOU
JUTEPaTyphl, PEKOMEHOBAHHOM K JaHHOM TEMe.

Bce HOBBIE MOHATHA MO M3y4aeMOMl TeMe HeOOXOIUMO BBIYYUTh HaM3yCTh U BHECTHU B
ryioccapuii, KOTOPBIM 11e1eco00pa3HO BECTH C CaMOro Havajla M3y4eHus Kypca. Pesynbrar Takoi
paboThl JIOJDKEH TPOSIBUTbCA B CHOCOOHOCTH oOOydaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI, €T0 BHICTYIVIEHUU U YYAaCTHH B KOJJIEKTUBHOM OOCYKIEHHH BOIIPOCOB
M3y4aeMOll TeMbl, IPAaBUIBHOM BBINOJHEHUM MpaKkTU4Yeckux 3anaHui. llpemmaraercs
CJIEIYIOIIasl ONIOPHASI CXE€Ma MOATOTOBKH K IPAKTUYECKUM 3aHATHSAM.

OOyuaronuiics Mpu MOJrOTOBKE K NMPAKTHUECKOMY 3aHSATHIO MOXKET KOHCYJIbTUPOBATHCS
C IpemnojaBareleM W IOody4aTb OT HETr0 HaBOAAIIME pa3bsCHEHWs, 3aJaHus JUIs
CaMOCTOSITENIbHOU PabOTHI.

1. O3HakOMJIEHME C TEMOW MPAKTUYECKOTO 3aHATHUs. BelgeneHue T1IaBHOTO
(OCHOBHOM TEMBI) 1 BTOPOCTENEHHOTO (TIOIpa3AeIbl, YACTHBIE BOIIPOCHI TEMBI).
2. OcBoeHHE TEOPETUYECKOr0 MaTepuajga Mo TEeME C OMNOpOM Ha JIEKIIMOHHBIN

MaTepuain, y4eOHUK U JApyrue ydeOHble pecypchbl. CaMompoBepKa: MOCTaHOBKA BOIIPOCOB,
3aTparuBalOIINX OCHOBHBIC TEPMUHBI, OMIPEACIICHUSI U TTOJ0KEHHUS 110 TEME, M OTBETHI HA HUX.

3. Brimonnenue npaktudeckoro 3aganus. OOHapyKeHHe OCHOBHBIX TPYJHOCTEH, UX
pelIeHNEe C TOMOIIBIO JOTIOJHUTEIBHBIX HHTEIIEKTYATbHBIX YCHIMH W/WIW TIOAKITIOUEHUS
JOTIOTHUTEIHHBIX HCTOYHUKOB HH(OPMAIIUH.

4, Pemenne TUTIOBBIX 3aaHuil pacueTHO-TpaduIeCcKOr pabOTHI.



5.4. MeToanueckne yKa3aHHus 10 CAMOCTOATEJIbHOM padoTe 00y4aomuxcs
Pabora c iuTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcaMu

B nporecce moAroToBKM K MPaKTUYECKUM 3aHSATHIM, CTYACHTaM HEO00X0AUMO 00paTuTh
0c000e BHUMaHHUE Ha CaMOCTOATENIbHOE U3yYeHHE PEKOMEHJOBAaHHONW y4eOHO-MEeTOqMUECcKOn (a
TaK)Ke HayYHOU U MOIYJIIPHON) JIUTEPaTypBhI.

CamocrodrenbHas padoTa ¢ yueOHUKaMH, y4eOHbIMU [TOCOOMSMHU, HAYYHOM, CIIPABOYHOM
U NIONYJIAPHOM JIUTEPATYPOU, MaTepUaTIaMU IIEPUOAUYECKUX U3IaHUNA U U3JAHUM B DJIEKTPOHHO-
oubmmoreynoii cucreme [IPR SMART, craTtucTMyecKMMM JaHHBIMH SBJISETCS HauOoJjee
3 PEKTUBHBIM METOAOM MOTYUYCHUs 3HAHUN, TO3BOJISIET 3HAYUTEIHHO aKTUBU3UPOBAThH MIPOIIECC
OBJIa/IeHUs UH(pOpMaIel, criocobcTByeT 0ojiee IiTyOOKOMY YCBOSHHIO U3y4aeMOro MaTepuaa,
dopmupyeT y 00y4aromuxcst CBO€ OTHOILIEHHE K KOHKPETHOW Ipobieme.

bosiee riiy0okoMy pacKpbITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIONOJIHUTEIbHOM
JUTEPATYpO, PEKOMEHJOBAaHHOM MpErnoAaBaTeeM I10 KaKIOM TEeME CEMHHAPCKOrO WU
IPAaKTUYECKOI'0 3aHATHUS, YTO MO3BOJIAET OOy4arOIIUMCS MPOSBUTh CBOIO MHJIUBUAYAJIBHOCTh B
paMKax BBICTYIUICHUS HAa JaHHBIX 3aHATHUSIX, BBISBUTH UIMPOKUN CIEKTP MHEHHUH 10 U3ydaeMoun
npoOJieme.

MeTtoauyeckue peKoMeHAAINHU 1Jisl BbINOJTHEHHS pacueTHO-rpaduyeckux pador,
KOHTPOJIbHOI padoThl

PacuerHo-Tpaduueckas paboTa J0HKHA BRIIOIHATHCS B COOTBETCTBUU C YCTAHOBJICHHBIM
rpadukoM (YyTOUYHHUTH Y MPETIOAaBaATEs).

OcCHOBHbIE 3Tallbl BBIIOJHEHHS pacyeTHO-rpaduyeckoit paboThI:

. COop 1 3yueHHue TeOPETUUECKOro0 MaTepurara.

. IIpopaboTka 3a/1a4, paCCMOTPEHHBIX HA IPAKTUYECKUX 3aHITUSAX.
. Hanucanue teopeTndyeckol 4acTh K KakJI0M 3a1a4e.

. BeIllontHEHNE IPAKTUYECKON YaCTH.

. Hanncanue BBIBOIOB K KayK01 3a/1a4e.

. DopMHpOBaHHE CITHCKA UCIIOJIb30BAaHHOM JINTEPATYPHI.

7. Odpopmrnenue paboThI.

B nporiecce BbIMoMHEHNS pacyeTHO-TpaduuecKoil paboThl TOMyCKatOTCS KOHCYIbTAUH Y
npenojaBaTesss Ha MPAaKTHUYECKUX 3aHATHUSIX. BBIOJIHEHHE OCHOBHBIX ATAllOB KOHTPOJIUPYETCS
IpenojaBaTesieM U YYHUTHIBAETCSA MPU IPOBEJCHUM IPOMEXKYTOUHBIX aTTECTAllMA IO
JUCLUIUIMHE U TPU OLEHKE pacueTHo-Tpaduueckoil pabotsl. B ciyuae odopmienus paboTsl B
COOTBETCTBUU C TPEOOBAHUSAMHU CTYJEHT 3alllUIIAEeT padoTy.

AN DN AW -

MeTtoauyeckue peKOMeHAANH K KOJJIOKBUYMY

IlonroroBka K  KOJUIOKBUYMY HAQUMHAeTCi C  YCTAaHOBOYHOM  KOHCYJIbTALlUU
npenojaBaresisi, Ha KOTOPOM OH pa3bACHSAET Pa3BEPHYTYIO TEMATHKY MPOOJIEeMBbl, pEKOMEHIYET
JUTEpATypy Ui U3ydeHHs U OOBSICHAET MPOLEAYpY NPOBEIEeHHUs KOJUIOKBUYMa. MeTtoauyeckue
YKa3aHUS COCTOAT W3 PEKOMEHAAIMH M0 U3YYEHHI0 MCTOYHHUKOB U JIUTEPaTyphl, BOIPOCOB IS
CaMONPOBEPKU M KPATKUX KOHCIIEKTOB OTBETA C MEPEUHCIEHUEM OCHOBHBIX (PaKTOB U COOBITHH,
OTHOCAILIMXCS K TYHKTaM IUJJaHa KaXJ0d TeMbl. OTO [ODKHO TIOMOYb OOydarolmMMcs
1[eJICHAIIPaBJIIEHHO OPraHU30BaTh padOTy MO OBJAJACHUIO MaTepUaIoM U €ro 3anoMuHaHuio. [Ipu
MOJArOTOBKE K KOJUIOKBUYMY CIEIYET, MIPEXAE BCEro, NPOCMOTPETh KOHCIEKTHI JIEKIHUHA U
MPAKTUYECKHUX 3aHATHI U OTMETUTHh B HUX MMEIOIINECS BOMPOCH! KOJUIOKBUYMa. Eciu kakue-To
BOIIPOCHI BBHIHECEHBI NPEIOJIaBaTesIeM Ha CaMOCTOSTENIbHOE M3Yy4eHHE, CIeAyeT OOpaTUThCs K
yueOHOM JUTepaType, pEeKOMEHI0BaHHOM IMpernojaBaTesieM B Ka4eCcTBe HCTOUHHKA CBEICHUI.



KonnokBuym npoBoautcs B (hopMe MHAMBUIYAIbHON Oeceabl MpernoiaBaTens ¢ KaKIbIM
CTyJIeHTOM min Oecenbl B HeOOMpIuX Tpynmnax (2-3 yenoBeka). OObIYHO MpernoaaBaTeNlb 3a/1aeT
HECKOJIBKO KpaTKux KOHKPCTHBIX BOIIPOCOB, TIO3BOJJIAOIIUX BBISICHUTDH CTCIICHb
JOOPOCOBECTHOCTH pPabOThl C JIMTEPATypOH, MpoBepsieT KoHCmekT. Jlamee Oosee moapoOHO
oOcyxaaeTcs Kakas-miubo cTOpoHa MPOOJIEMBI, YTO TTO3BOJISET OLICHUTh YPOBEHD MOHUMaHUs. [1o
UTOTraM KOJIJIOKBHYMa BBICTaBIsieTcs AuddepeHrpoBaHHast OI[CHKA M0 MATHOATEHON CHCTEME.

MeTtoanueckue YKa3aHusd 10 MOATOTOBKE K TECTUPOBAHUIO

VYcrmentHoe BBITIOJIHGHHE TECTOBBIX 3aJaHUN  SBJISICTCS HEOOXOIUMBIM  yCIOBHEM
WUTOTOBOW TMOJIOKHUTEILHOW OIEHKH cHucTeMe OOydeHus. BhIMONHEHHWE TECTOBBIX 3aJaHUi
MPEA0CTaBIIACT OOYJAOITUMCS BO3MOXXHOCTh CAMOCTOSITEIHbHO KOHTPOJUPOBATh YPOBEHb CBOUX
3HAHW, OOHAPYKHUBATh MPOOENBI B 3HAHUSX M NMPHHUMATh MEpHI M0 WX JUKBHIaruu. dopma
W3JI0’KEHUSI TECTOBBIX 3aJaHUM TMO3BOJISIET 3aKPENUTh W BOCCTAHOBUTH B MaMSTH MPOWICHHBIN
Marepuail. [Ipeqnaraemple TECTOBBIE 3aJaHHUSI OXBATHIBAIOT Y3JIOBBIE BOIIPOCHI TEOPETUUECKUX U
MPaKTUYECKUX OCHOB IO aucuuruinHe. [ hopMupoBaHUs 3alaHUI UCIIONB30BaHA 3aKPhITAs U
OTKpBITast JOPMBI BOIIPOCOB. Y 00yUaIOMIETOCs €CTh BO3MOKHOCTh BBIOOpA MPABHIILHOTO OTBETA
WJIM HECKOJIbKMX TPABUJIBHBIX OTBETOB M3 YMCIIA MPEIOKEHHBIX BAPHAHTOB M TJIe HEOOXOAMMO
JIOTIOJIHUTD CyKJeHue. JIJisi BBIMOTHEHUSI TECTOBBIX 3aJlaHUi 00ydYaroluecs MOJDKHBI U3YYUTh
JICKIIMOHHBIN MaTepHall 0 TeME, COOTBETCTBYIOIINE pa3/ielibl Y4eOHUKOB, Y4eOHBIX OCOOU 1
JIPYTUX JUTEPaTyYpHBIX HCTOYHUKOB. KOHTpOJIbHBIE TECTOBBIC 3aJaHUs  BBIOJIHSIOTCS
00y4JaroIMMHUCS Ha IPAKTUYECKUX 3aHATUSAX. PeneTuiinoHHbIe TeCTOBBIC 3a/laHus COIepKATCS B
paboueii mporpamMme TUCHUILTHHBL. C HUMU 11eJ1ecO00pa3HO O3HAKOMUTHCS TIPU MOATOTOBKE K
KOHTPOJIBHOMY TECTHPOBAHHUIO.

HpOMe)KyTO‘{HaH arrecranusd

ITo utoram 1 u 2 cemecTpoB MPOBOAMTCS 3K3aMeH. [Ipu MOATOTOBKE K claue dK3aMeHa
PEKOMCHAYCTCA IMOJB30BAaTbCAd MaTC€puajlaMu IMPAKTHUYCCKUX 3aHSATHA U MarcepuajiaMu,
M3YYEHHBIMH B XOJI€ TEKYIeH caMOCTOATEIbHOM paboThl. Tak ke oOyuarolemMycs He00X0IUMO
MPEJICTaBUTH HA IK3aMEHE BBIMOJHEHHYIO PAaCUeTHO-TpapuIecKyro padoTy.

DK3aMeH NPOBOAUTCA B YCTHOM (popMe, BKIIIOYAET MOATOTOBKY M OTBETHI 00y4arolerocs
Ha TeOpeTUYECKUE BONpPOChl. [1o uToram sk3ameHa BBICTABIISAETCS OLIEHKA.



6. OBPASOBATEJIBHBIE TEXHOJIOT'UN

Ne
Ne | e Bcero uacos
n/ | wme Buabl yueOHoii padoThI Obpazosareanupie
0| e TeXHOJIOTUH 0DO 300
pa
1|2 3 4 5 6
Jlexyus «BexTOpsl HAa TUIOCKOCTH U B | Jlekyus, npezenmayus ¢
1. | 1 | mpoctpaHcTBe. BekropHsble | ucnonvzosanuem Power 2 2
IPOCTPAHCTBA» Point.
5 1 Jlexyus «HenpepeiBable (QyHKIUU. | [IpobremHnoe obyuenue 5 i
' Touxu pa3peiBa QyHKITUI»
IIpakxmuueckoe 3auamue | Texnonoeus paseumus
3. | 1 | «Onpenenurenu KBaJIPATHBIX | KPUMUUECKO20 MbIULIEHUS 2 -
MaTpPHUID»
Ilpakxmuueckoe 3anamue «Pemenue | Texuonocus paseumus
4., | 1 | cucreM JHMHEHHBIX anreOpanuecKux | KpUmuuecko20 MolulleHus 2 -
YPaBHEHHUI»
5 1 IIpaxmuueckoe 3auamue | Texnonoeus paseumus 9 2
' «3amedarenbHbIC IPEICITBI) KPUMU4ecKo20 MblUul1eHUs]
Jlexyus. «IpousBonnslie | Jlekyus, npesenmayus ¢
6. | 2 | mpocrelimmx (yHKUUNA, OOpaTHOM, | Ucnorb306aHUEM Power 2 -
CIIOKHOU ()YHKITUI) Point.
Jlexyus. «lIpumenenue | Jlexyus, npesenmayus c
7. | 2 | IpoW3BOAHOH K  WCCICAOBAHHIO | UCNOIb30BAHUEM Power 2 -
byHKITHI» Point.
Jlexyust. «"eomeTpuueckue u | Jlexyus, npesenmayus c
8. | 2 | pusuueckue HNPWIOKEHUS | UCNONIb30BAHUEM Power 2 -
WHTETpajIa» Point.
Ipaxmuueckoe sauamue. | Ilpobremnoe ob6yuenue
9. | 2 | UHTerpupoBanme parMoHAIbHBIX 4 2
pobeii»
Ipakmuueckoe sauamue. | Ilpobremnoe obyyenue
10.| 2 | «MccnenoBanue ¢byHKIMH u 2 -
MOCTpOEHUE TpaduKar»
Jlexyus. «HTerpupoBanue Jlexyus, npesenmayus ¢
11.| 2 . UCNONb3068AHUEM Power 2 -
palMOHAIBHBIX Apo0eii» .
Point.
Jlexyus «CtpykTypa obuiero | Jlekyus, npezenmayusi ¢
12.| 3 | pemieHust JIMHEHHOTO OAHOPOAHOTO | UCHOIL3OBAHUEM Power 2 2
YPaBHCHHSI» Point.
Hmoeo 26 4
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7. VYEBHO-METOJINYECKOE U THOPOPMALIMOHHOE OBECIIEYEHUE
TACIATITAHBI

IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBLHOH YueOHOM JTUTEPaTypPhI

CnucoK OCHOBHOM JIUTEpaTypbl

1.

Kupcanos, M. H. Maremartuka u nporpammupoBanue B Maple : yueGHoe mocobue / M. H.
KupcanoB. — Mocksa : Aii [Tu Ap Menua, 2020. — 164 ¢c. — ISBN 978-5-4497-0585-3. —
Texct : anexTponnslii // L{udposoii oOpazoBatensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95593.html .

Marematuka B Excel : yaeOnuk ms By3os / O. A. barok, /l. B. bep3un, . JI. 'obapeBa [u
ap.] ; mox penakumeit T. JI. @omuyeBoit. — Mockaa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Tekcr : anexTponHslii // Lludposoit o6pazoBatenbHbil pecype IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94445.html .

MaremaTHKa: ypaBHEHUs U HepaBeHCTBa : yueOHoe nocobue / H. H. Hekpacosa, B. B.
I'opsiinos, A. C. YecHokos, C. C. Cymepa. — Boponex : BopoHexckuii rocy1apcTBEHHbIN
texunyeckuid ynusepeuter, 96C ACB, 2019. — 102 c. — ISBN 978-5-7731-0774-3. —
Texct : anexTponnslii // LHudposoii obpazoBatenbublil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/93321.html

Anamap, XKak Yetbipe nekiuu o maremaruke / JXKak Anmamap ; nepeson B. B.
HlynukoBckas. — MockBa, MxeBck : UHCTHTYT KOMIBIOTEPHBIX HccheaoBanmid, 2019. — 60
c. — ISBN 978-5-4344-0590-4. — Texkcr : anexkTponHslii // LludpoBoii 00pa3oBaTebHbIN
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/92024.html .

ArtanuH, B. I'. CnenuansHbie rl1aBbl MaTEMaTUKHA: MHOXKECTBA, Tpadbl, KOMOMHATOPHKA :
yuebHoe nocooue / B. I'. Atanma. — HoBocubupck : HoBocuOupckuii rocyiapcTBEeHHBIH
TexHuuecku ynusepcutet, 2016. — 83 ¢. — ISBN 978-5-7782-2882-5. — Tekcr :
anekTpoHHbIH // Lludposoit o6pazosarensHbiii pecype IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91534.html

I'pomos, A. Y. Matemaruka : yue6Hoe mocodue / A. 1. I'pomos, B. U. Ky3pmunoB. — 4-¢
u3q. — MockBa : Poccuiickuii yHuBepcuTeT Apyk0b1 HapooB, 2018. — 504 ¢. — ISBN 978-
5-209-07511-0. — Texcrt : anekrponusii // Lndpooit odpazoBarenbHsIii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/91022.html

Anamuyk, A. C. CriennanibHbIe pa3/iesibl MaTEMaTUKH : ydeOHoe mocobue (Kypc Jekiuit) / A.
C. Anamuyk, C. P. Amupokos, ®@. b. TebyeBa. — CraBpomnosns : CeBepo-KaBkazckuii
denepanbubiii yauBepcutet, 2018. — 149 ¢. — Tekcr : anekTponHsIi // [ludpoBoit
oOpazoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92753.html

Mup3osH, M. B. Marematuka : kypc nexuuit / M. B. Mup3zoss, T. X. Caner. — CraBponosib
: CeBepo-KaBkasckwii (enepansubiii yauBepeutet, 2018, — 153 ¢. — TekcT : anekTpoHHbIH /
[Mudposoii oopazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92557.html

CnHCOK J1ONOJIHUTENbHON JTHTEPATyPBhI

9.

10.

Pomanoga, I'. H. Maremaruka B Tabnumax. B 3 gactsax. U.3 : yueOnoe nocobue / I'. H.
PomanoBa. — Kazanb : Kazanckuii HalmoHaJIbHbBIN UCCIEI0BATENBCKUN TEXHOJIOTUYECKUM
yauBepcureT, 2018. — 88 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2057-4 (4.3). — Tekcr
: anexkTpoHHbIH // Lndposoii oOpasosarenshblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94989.html. — Pexwum noctymna: 1is aBTOpU3UP. MOJIB30BATEIEH
Pomanosa, I'. H. Maremaruka B Tabnunax. B 3 gactax. U.2 : yue6HOe mocobue / I'. H.
PomanoBa. — Kazanb : Kazanckuii HalmoHaJIbHbBIN UCCIEI0BATENbCKUN TEXHOJIOTUYECKUM
yauBepcureT, 2018. — 92 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2056-7 (4.2). — Tekcr
: anexTpoHHbIN // [Tudposoit oOpazosarenbHsiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94988.html.



https://www.iprbookshop.ru/95593.html
https://www.iprbookshop.ru/94445.html
https://www.iprbookshop.ru/93321.html
https://www.iprbookshop.ru/92024.html
https://www.iprbookshop.ru/91534.html
https://www.iprbookshop.ru/91022.html
https://www.iprbookshop.ru/92753.html
https://www.iprbookshop.ru/92557.html
https://www.iprbookshop.ru/94989.html
https://www.iprbookshop.ru/94988.html

11.

12.

13.

KoMneTeHTHOCTHBIN TTOIX0] B H3JIOKEHUH (DYHTaMEHTATbHBIX OCHOB anTreOphl M TEOMETPUH :
yaeOnoe nmocobue / H. H. I'asuzoBa, A. B. Muxees, I'. A. Hukonosa, H. B. HukonoBa. —
Kasanb : KazaHcKkuil HaMOHAJIBHBIN UCCIIEA0BATEIBCKUN TEXHOJIOTUYECKUA YHUBEPCUTET,
2017.— 112 c. — ISBN 978-5-7882-2310-0. — Texkcr : anextponHsiii // LludpoBoi
obpazoBarenbhbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94982.html .

3ananaes, C. A. Maremaruka Ha si3bike R : yueOnuk / C. A. 3amanaeB. — Mockaa :
[Tpomereii, 2018. — 324 ¢. — ISBN 978-5-907003-59-0. — TekcT : 251eKTpOHHBIH //
[udposoii oopazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94446.html .

Karpaxosa, A. A. CrienryiaBbl MaTeMaTUKU U UX IPUIIOKEHHUS K 3a/1a4aM 3JIEKTPOMEXaHUKHU U
TeopuH yrpasieHus : Kypc gekiuii / A. A. Karpaxosa, B. C. Kynmos, E. M. BacunbseB. —
Boponex : Boponexckuii rocynapcTBeHHbIN TexHudeckuil ynusepcuret, ObC ACB, 2019. —
269 c. — ISBN 978-5-7731-0802-3. — Tekcrt : anekTponHsbIii // [{udpoBoit 00pa3zoBaTeIbHBIMI
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/93340.html .

7.2 TlepeuyeHb pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH « UHTepHET»

http:// fcior.edu.ru - ®exepanpHblil HEHTP HHPOPMALIMOHHO-00PA30BATEIBLHBIX PECYPCOB;

http://elibrary.ru - Hayunas 3nekTpoHHas OMOIMOTEKA.

CchLIKH Ha BUJCO JICKIIUHN:

https://youtu.be/ply7 GDz 4U,

https://youtu.be/coTCHBJGRmMk

https://youtu.be/zBURStBniB8

7.3. UndopManoHHbIe TEXHOJIOTHH, IMIIEH3HOHHOE MIPOrPaMMHOe ofecrieyeHne

JIM1ieH3MOHHOE NMPOrpaMMHOE obecrieueHne

PekBU3UTHI THIIEH3MIT/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10
2.

WNnentuduxatop noanucunka: 1203743421
Cpoxk nenictBus: 30.06.2022

(mponieHye MOAMUCKH)

MS Office 2003, 2007, 2010, 2013

Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounas

Awnrusupyc Dr.Web Desktop Security Suite

JIuueH3noHHbIN cepTuhUKaT
Cepuiinsiii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk genictBus: ¢ 20.10.2022 go 22.10.2023

[Mudposoit oOpazoBarenbHbIil pecypc IPR
SMART

Jlunensuonnsiit noroop Ne 10423/2311 ot
30.06.2023 r.

Cpok neitcteus: ¢ 01.07.2023 r. o
01.07.2024r.

Becniiatnoe I1O: Sumatra PDF, 7-Zip,



http://elibrary.ru/
https://youtu.be/pIy7_GDz_4U
https://youtu.be/coTCHBJGRmk
https://youtu.be/zBURStBniB8
https://www.iprbookshop.ru/94982.html
https://www.iprbookshop.ru/94446.html
https://www.iprbookshop.ru/93340.html

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJINHbI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEIEHUAM, MeCTaM) VISl IPOBeeHUs] 3aHATHI
1. YueOHasi aynuTopus AJsl IPOBeeHUs 3aHATHH JTeKIIMOHHOI0 THIIA.

Crenanu3upoBaHHas MeOeb:

Jocka menoBast - 1mt., maptel - 35 Wrt., cTybs - 66 mWT., Kadeapa HamoapHast - 11T.

Habop neMoHcTpallnoHHOro 000py10BaHUs M y4eOHO-HAIJISIIHBIX 1I0COOMH, 00ecrieqnBaroX
TEMaTUYECKHE UIUTIOCTPALIUU:

Hacrennsiit sxpan — 1 mt;

ITpoextop — 1,

HoytOyk — 1.

2. YyeOHasi ayauTopusi Uil NPOBeJAeHHMs] 3aHATHH CEMHHAPCKOr0 THIIA, KYPCOBOIO
NPOEKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX padoT), IPynnoBbIX M HHAUBHAYAJIBHBIX
KOHCYJIbTAUMH, TEKYLIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTeCcTalUM.

Criennanu3upoBaHHas MeOeb:

JHocka menosast - 1wuT., naptsl - 10mT., cTyaes - 30mT., Ty MATKUR-11IT., CTOI OJHOTYMOOBBII
IpenoiaBaTeabCKUil — 11IT., KOMIBIOTEPHBIE CTOMBI - 101T.

TexHuueckue cpeacTBa 00ydeHusl, Cayxalliye A1 MpeaoCcTaBleHus yueOHol nHpopManuu
00JbIION ayAUTOPUU:

[TK-8 .

OKpaH HaCTEeHHBIA PyJOHHBIN — | 1IT.

ITpoextop — 1 .
3. IlomelneHue it CAMOCTOSITEIbHOM Pa0doThl. BUO/IMOTEYHO-N31aTEJILCKUIA IEHTP

Otnen o0CTyKUBaHUS TICUATHBIMU U3/IaHUSIMHU

Crneunanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 mecTo — 21 wT.

Crynbg — 55 wr.

Habop nemMoHCcTpaiioHHOT0 000pYI0BaHUS M YIE€OHO-HATTISAHBIX TTOCOOMH, 00eCTIeYnBaIOIINX
TEeMaTU4YeCKHEe WILTIOCTPAIMHU:

DKpaH HACTEeHHBIN — | 1mIT.

ITpoexrop — 1 .

Hoyr6yk — 1 mr.

HNudopmaninoHHo-0nbarorpaguueckuii oTaen.

Crneunanu3upoBaHHasi MeOeb:

Pabouue cronbl Ha 1 MecTo - 6 mIT.

Crynpg - 6 mr.

KomnbroTepHas TeXHUKA C BO3MOKHOCTBIO MOJKIIOUEHHS K ceTH «MHTepHeT» 1 obecreueHuem
JIOCTYTIA B 3JIEKTPOHHYIO HH(pOpMaIimoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKarl'A»:
ITepconanbHbIN KOMIBIOTEP — 11T

Ckanep — 1.

M®VY — 1.

Otnen o0cTy)XKUBaHUS SIIEKTPOHHBIMH U3JAaHUSMHA

Criennanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 Mecto — 24 miT.

Crynbsa — 24 wr.

Habop nemMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeIMBaIOIINX
TEeMaTU4YeCKHe WILTIOCTPAIUHU:

WNHTtepakTuBHas cucrteMa — 1 mr.

MouuTop — 21 mir.

CereBoii TepmMuHai —18 mT.



[K — 3 .
MOV — 2 mir.
[TpunTep — lmr.

8.2. TpeGoBaHus1 K 000PY10BAHUIO PA00UYMX MECT MPeENnoaaBaTe/ s U 00y4aIIMXCS
Pabouee mecTo npenoiaBaresnsi, OCHAILIEHHOE KOMITBIOTEPOM C AOCTYNoM B MHTepHeT.
Paboune mecta 0Oyd4arOmMXCs, OCHAIEHHBIC KOMITBIOTEpAaMU C JocTynoM B WHTepHeT,

npeHa3HauYeHHbIE AJIs pabOThI B 3JIEKTPOHHOI 00pa3oBaTenbHON cpefe, U T.11.

8.3. TpeGoBaHus K cieMAJIM3UPOBAHHOMY 000PY/10BAHUIO HET



9. OCOBEHHOCTH PEAJ/IM3AIIMU JUCHUIIJIMHBI IS THBAJINJ1OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMM 31OPOBbA

s oOecriedenus 0o0pa3oBaHUs HWHBAIMAOB M OO0y4aloOUIMXCid C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsSI  pa3pabaTeiBaeTcs (B ciaydae HEOOXOIMMOCTH) aJanTHUPOBaHHAs
oOpa3oBaTenbHasl MPOrpaMMa, WHIWBUIYaJIbHBIA Y4eOHBIM TUIaH C Y4eTOM OCOOEHHOCTEW HX
NCUXO(U3MUECKOTO PA3BUTHS W COCTOSHUS  37I0POBBS, B YAaCTHOCTH IMPUMEHSETCS
WHAUBUAYAIbHBIN MOJIX0J K OCBOSHHUIO MUCIUIUIMHBI, WHIWBUIYyaJbHbIC 3aJaHusd: pedeparsl,
MUChbMEHHBIC PA0OTHI M, HA00OPOT, TOJBKO YCTHBIC OTBETHl W JUAJOTH, WHIUBUIYaIbHBIE
KOHCYJIbTAllMM, MCIOJIb30BaHUE JUKTOPOHA M JPYrUX 3alUCHIBAIOIIUX CPEICTB  JUIS
BOCIIPOM3BEICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuasa.

B nmensx obecrnieueHuss oOO0y4aromMxcs WHBAIMAOB M JIMI C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMH ~ 37I0POBbSI  KOMIUJICKTyeTCsi (OHJ OCHOBHOW y4eOHOW JIMTEpaTypow,
aJaNTUPOBAHHOW K OTPAHMYEHUIO OJJIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB, IOCTYN K
KOoTOopeiM opranm3oBan B BUIl Akamemun. B Oubmuoreke MpOBOASTCS WHIAWNBHUIYyaIbHBIE
KOHCYJIbTALIMK JJIs1 JAHHOW KaTerOpUH IOJIb30BATENEH, OKa3bIBAE€TCA MOMOILb B PErUCTPALIUU U
WCIIOJIb30BAHUM  CETEBBIX U  JIOKAJIBHBIX  JJICKTPOHHBIX  0OpPa30BATEIBHBIX  PECYpPCOB,
MIPEAOCTABIIAIOTCS MECTA B YUTAIIBHOM 3aJI€.



ITpunoxxenue 1

®OH/I OHEHOYHbIX CPEIACTB

o AMCIHUIIJIMHE MatemaTuka




1. MACHOPT ®OHJA OLIEHOYHBIX CPEJCTB MO JUCHUIIJINHE

MaremaTHKa

1. KOMHeTeHIII/II/I, (l)opanyeMLIe B IIpouecce N3yIeHUsl AUCHUIIJIMHBI

Nunexc DopMyJIHUPOBKA KOMIIETCHIIUU

OIIK-1 CnocobeH TPUMEHSTh €CTECTBEHHOHAYUYHbIE M OOIICHHKEHEPHBIC 3HAHUS,

MCTOAbl MAaTCMATHUYCCKOI'0O aHajin3da U MOJACIHMPOBAHUSA, TCOPECTUYCCKOIO H
OKCIICPUMCEHTAJIIBHOI'O UCCIICJOBAHUS B HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH,

2. Oranbl (pOPMUPOBAHUA KOMIIETEHIIUM B MPOLecce 0CBOEHM S M CIIUNINHbI

OcHOBHBIMU 3TanamMd  (OPMHUPOBAHUS YKA3aHHBIX KOMIIETCHLIUH TpU HU3Yy4YCHHUH
JMCIATUTMHBI SIBJISTFOTCS TIOCJICIOBATEIbHOEC M3YUCHUE COJICPKATEIBHO CBA3aHHBIX MEXKIY COOOU
pasznmenoB (TeMm) y4YeOHBIX 3aHATHH. V3ydeHwe Kakmoro pasnaena (TeMbl) Npeanoliaraet

OBJIaICHUC O6y‘laIOI_I_[I/IMI/ICH HCO6XO,I[I/IMLIMI/I

KOMIICTCHIOUAMMU. Pe3y.]'ILTaT aTTcCTaluu

o0yJaromuxcsi Ha pa3IuyHbIX dJTanax (OpMUPOBaHHMS KOMIIETCHIIMH MOKa3bIBaeT YPOBEHBb

OCBOCHMS KOMIIECTCHIIMH O6y‘IaIOH_II/IMI/IC${.

OTaIHOCTh (1)OpMI/IpOBaHI/I$I KOMHGTGHHI/If/'I npsaMoO CBsA3aHa C MCECTOM AJUCHUILIMHBI B

00pa3oBaTeNbHOI MporpamMmme.

Pa3genn! JUCHUNIINHDBI

®opMupyeMble KOMIETeHIHMH (KO/bI)

OI1K-1
Pasoen 1. DnemMeHTHl TUHEWHOHN anTeOpHlI. +
Paszoden 2. DnemMeHTBI BEKTOPHOU aNTeOpHl. +
Pazoden 3. AHanutudeckas TeoMeTpus  Ha +
IUIOCKOCTH U B ITPOCTPAHCTBE.
Pasoen 4. Beenenue B aHanus. +
Paszoen 5. WnrterpampHoe wncuucieHue (QyHKIUH +
OJIHOU EPEMEHHOH.
Pazoen 6. uddepeHnmanbHoe UCUUCICHUE +
(YHKIIMHM HECKOJBKHUX MEPEMEHHBIX.
Pa3zoen 7. Yncnosbie 1 HyHKIIMOHAIBHEIE PSIBL. +




3.Iloka3aTe/u, KpUTEPHH U CPeICTBA OLICHUBAHUS KOMIIETeHIN I, (popMupyeMBbIX B ponecce H3y4eHHsl I CIHIIIHHbI
OIIK-1. CnocobGeH NpUMEHSTh €CTECTBEHHOHAY4HbIE U OOIEUMH)KEHEpHbIE 3HAHMs, METOAbl MAaTeMaTH4EeCKOTO aHalu3a U MOJAEIMPOBAHUS,
TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOTO CCIeIOBaHUS B IPOPECCUOHATBHOMN IEITETbHOCTH

HNuauxaropsl Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs CpencTa olleHUBAHMS
HOCTHKeHMSsI Pe3yJbTAaTOB 00y4eHHsI
KOMIIeTeHIH HeyNAOBJIETBOPUTEILH | YAOBJIETBOPUTEILHO X0po1o OTJINYHO Texymmii IIpomex
0 KOHTPOJIb YTO4HAas
aTTrecra
nus
1 2 3 4 5 6 7
NAK-OIIK-1.1. He npumenser Yactuyno npumensier | Ilpumensier MeTobl VYBepenno npumensier | OPO: OK3aMeH
[Ipumensier MeToIBI METOABI METO/BI MaTEeMaTHYECKOTI0 METOBI TECTOBBIN
MaTEeMaTHYECKOT0 MaTEeMaTHYECKOT0 MaTeMaTHYECKOTr0 aHau3a u MaTEeMaTHYECKOIO KOHTPOJIb,
aHanu3a u aHanus3a u aHanus3a u MOJIETTUPOBAHUS B aHaJIn3a u KOHTpOJIbHAsS
MOJIETTUPOBAHUS B MOJIETTUPOBAHUS B MOJIETUPOBAHUS B npodeccuoHaNbLHON MOJIETMPOBAaHUS B pabora,
npoeccuoHaIbHON npoeccuoHanbHON | MpodeccCHOHaTFHON JeSITeTbHOCTH npodeccnoHambHON KOHTPOJIbHEIE
JESITeNbHOCTH JeSITeNbHOCTH JeSITeIbHOCTH JESITeTbHOCTH BOIIPOCHI,
KOJIJIOKBUYM, PTp
300
TECTOBBII
KOHTPOJIb,
KOHTpOJIbHAS
pabora,
KOHTPOJIbHBIC
BOTIPOCHI,
KOJIJIOKBUYM
NAK-OIIK-1.3. He nemoncTpupyer Yactuaao JleMOHCTpUpYeT 3HaHMsI O | YBEPEHHO O®DO: TecToBBIN
JleMOHCTpUpyeT 3HaHUs | 3HAHUA O JIEMOHCTPUPYET COBPEMEHHBIX JIEMOHCTPHUPYET KOHTPOJIb, OK3amMeH
0 COBPEMEHHBIX COBPEMEHHBIX 3HaHUSA O €CTECTBEHHOHAYYHBIX 3HaHUSI O KOHTPOJIbHAS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBI | COBPEMEHHBIX KOHIICTIIHSIX, COBPEMEHHBIX pabora,
KOHIICTIIHSIX, X KOHIICTIITUSIX, €CTECTBCHHOHAYUYHBIX | OOIIEWHKEHEPHBIX €CTECTBEHHOHAYYHBIX | KOHTPOJIHHBIE
OOIIENH)KEHEPHBIX OOIIeMHKEHEPHBIX KOHIICTIIIHSIX, MOJIX0/1aX, METOJIaX KOHIICTIITHSIX, BOIIPOCHI,
MOJIX0/1aX, METOIaX MOJX0/1aX, METOJIaX | OOLIEHMH)KEHEPHBIX MaTeMaTHYECKOTO 00IIenH)KEHEPHBIX KOJIJIOKBUYM, PIp
MaTeMaTHYECKOT0 MaTEeMaTHYECKOT0 MOJX0/1aX, METOIaX aHamM3a u MOJIX0/1aX, METOIaX 3®O0: TecTOBHIN
aHaiuu3a u aHaiuu3a u MaTEeMaTHUYECKOIo MOJIETTUPOBAHUS MaTeMaTHIECKOTO KOHTPOJIb,
MOJIEJINPOBAHUS MOJICJINPOBAHUS aHanu3a 1 aHamM3a u KOHTPOJIbHAS
MOJICJINPOBaHHUS MOJICJINPOBAHHUS pabora,
KOHTPOJIbHBIE




BOIIPOCHI,

KOJUTIOKBUYM
NAK- OIIK-1.6. He mpumenser Yactuano npumensier | [IpuMmeHseT 3HaHUS B YBepenno npumensier | ODO: DK3aMeH
[IpumensieT 3HaHUS B 3HAHMUA B 0071aCTH 3HaHUSA B 00J1aCTH obmactu 3HaHMUA B 00JIaCTH TECTOBBII

obnactu (hyHIaMEHTATLHOM (dhyHIaMEHTaTLHOU (hyHIaMeHTATLHOM (hbyHIaMEHTATLHOM KOHTPOJIb,

(hyHIaMEHTATLHOM MaTEeMaTHKU U MaTEeMaTHKH H MaTeMaTHKHU U MaTeMaTHKHU U KOHTPOJIbHAS

MaTEeMaTHKH H €CTECTBEHHOHAYYHbBI | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX | paboTa,

€CTECTBCHHOHAYYHBIX X IUCITUTUINH B JUCITUILTUH B JUCIIMILINH B JUCIIMILINH B KOHTPOJIbHBIC

JUCIMILINH B npoecCuoHaNbHON | MpodecCHoHaATBLHON npodeccuoHaIbHON npodeccuoHanbHON BOTIPOCHI,

npoeccuoHaIbHON JeSITeTFHOCTH. JIeSITeIbHOCTH. eI TeTFHOCTH. JeSITeTFHOCTH. KOJUTOKBUYM, PTp
JESATEIbHOCTH. 3PO: TecToBBIN

KOHTPOJIb,
KOHTPOJIbHAS
pabora,
KOHTpOJIbeIe
BOIIPOCHI,
KOJIJIOKBUYM
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4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHUIIJIHHE

Bonpocs! k 3k3aMeHy 110 AUCHHUILINHE
«MareMaTuka»

Cemectp |
Matpuiel, neficTBus Hax MaTpuiiaMu. Panr matpunsl. OOpaTHast MaTpuIia.
Onpenenuren, OCHOBHbBIE CBOWCTBA ONPEAEIUTENEH.
Cuctembl JIMHEHHBIX anreOpandeckux ypaBHeHuid. Teopema Kponekepa — Kamnemm. Meton
["aycca, MmeTon oOpatHO# MaTpuilsl, hopmyibsl Kpamepa.
Bexkropsl. OcHoBHbIE onipenenenus. JyinHa BekTopa. JInHeiHbIe onepaiuy HaJl BEKTOPaMH.
CkaysipHO€E MTPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpAWHATHAS opMa, IPUMEHEHHE.
BektopHoe mpousBeneHHE IBYX BEKTOPOB, MX CBOWCTBA, KoopAuHaTHas (opma, Mpu-
MEHEHHE.
CMmemianHOe TPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.
BriBog 00mIero ypaBHEHHS IIJIOCKOCTH, T€OMETPHUYECKHA CMBICI €ro Kod(h(UIIMEHTOB.
Pasznuynble TUIBI ypaBHEHUS TIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH.
BekropHoe, KaHOHWYECKOE M MapaMETPUUYECKOE YPAaBHEHMsI MPSMOW B IPOCTPAHCTBE,
NapajuieIbHOCTh W TEPHEHANKYISIPHOCTh JABYX MPSAMBIX. YTOJI MEXIy MNpsSIMOA u
MJIOCKOCTBIO, YCTIOBUS MIPUHAJIC)KHOCTH MIPSIMOM U IJIOCKOCTH.

O6miee ypaBHeHHE MpaMoii B R (ypaBHEHHs NPAMOi Ha MIOCKOCTH). YTOJ MEKLY JBYMs
npsMbIMU.  PaccrostHMe OT TOYKM 10 HpSAMOW. YCIOBHMS MNAapajUIEIbHOCTH M Iep-
IIEHUKYIISIPHOCTH JBYX NPAMBIX. Y paBHEHUE IPSIMOU B OTPE3Kax.

YpaBHEHNE OKPYKHOCTH, DJLIUIICA.

YpaBHeHue rumnepOoIbl U mapadoJIbl.

OnemMeHTbl MareMmarndyeckoil joruku. llpenen mocnenoBarenbHOCTH. beckoHEUHO Maiible
MOCJIEI0BATEIbHOCTH, TEOpeMbl O OECKOHEYHO MalbiX. TeopeMbl 0 mpenenax.
Ilepexon k mpezeiy B HepaBeHCTBaX. MOHOTOHHBIE ITOCIIEI0BATEILHOCTH.

UYucio e.

OcHoBHble Teopemsl 0 npezaenax. [lepexon k npeneny B HepaBeHcTBax. llepBblit U BTOpOM
3aMe4aTeIIbHbIE IIPEIETIbI.

Teopema Beifepmirpacca. HenpepbIBHOCTh 37eMeHTapHBIX (QyHKUUH. OrpaHMueHHOCTh
HenpephIBHBIX (YHKIMI Ha oTpe3ke. [IpomMexyTouHble 3HAUE€HUSI HETPEPHIBHBIX (YHKIMMA
Ha otpe3ke (Teopema bonbiiano-Komm). 'eomerpudeckuii 1 MeXxaHUUECKU CMBICTT.

Cs3p nuddepenunana u npousBoaHoil ¢pynkuuu. [Ipumenenune nuddepenumnana B npu-
ONMMKEHHBIX BBIYUCICHUSAX.

[Ipon3BOHBEIE CYMMBI, IPOU3BEACHUS U YaCTHOTO.

[Tpon3BomHas CIOXHOM (YHKUUHM, JOTapu(PMUUYECKOM, TOKa3aTelIbHOM, CTENeHHOM
¢byukun. [Ipon3BoiHbIE BHICIIMX HOPSAIKOB OT CJIOXKHBIX (PYHKIIHH.

Teopema depma. O600LIIEHHAs TEOPEMA O CPEAHEM.

Teopema Jlarpansxka, Poms.

Teopema Komm. IIpasuino Jlonurans.

[Tpu3nak MOHOTOHHOCTH (pyHKUMHU. TOYKH IKCTpeMyMma.

Jlocrarounble mpu3HaKu dKcTpeMyMma. MccienoBaHue Ha 3KCTpEMYM € IOMOLIBIO IIPO-
W3BOJIHBIX BBICILIETO MOPSAKA.

Haubosnbiiee u HanMeHblee 3HaYeHUS (PYHKIIMU Ha OTpPE3Ke.

Brimtykiocth 1 BOrHYTOCTh (hyHKIMH. Toukn nepernda. ACUMITOTH KpUBbIX. OOMUi miaH
HOCTPOCHUS I'PaUKOB.

Cemectp |1
[TepBooOpazHast GyHKLIUHU U HEOIIPEACICHHBIA HHTETpaJl.

CBolicTBa HEOIPENIEIECHHOIO UHTETpaa.
WHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHI (TabInIIa HHTETPAJIOB).



12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

OCHOBHBIE METO/IbI UHTETPUPOBAHUS (HEMIOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA ITepe-
MEHHOH, UHTETPUPOBAHUE 10 YACTSAM).

WHTerpupoBaHue paluoHAIbHBIX JpOOeH.

WHTerpupoBaHue TPUroOHOMETPUUYECKUX (QYHKIIHH.

HHTerpupoBanie HEKOTOPhIX UPPALMOHATIBHBIX (QYHKINH.

IlonsTHE OIPENEICHHOIO UHTETPasa, €ro NFeOMETPUYECKUN CMBICIL.

CBoliCTBa OIpPEEIIEHHOIO UHTErpaa.

. ®opmyna Herotona-Jleitonuma. Teopema o cpennem.
. Beluniciienue onpeneneHHoro HHTerpaga MeToAaMyu HHTErPUPOBAHUS 110 YacTAM U 3aMEHOI

MIEpPEMEHHOM.

Hexoropsle reomerprueckue U Gpu3NYeCcKUe IPUI0KEHUS ONPENeIEHHOI0 MHTerpaia.
HecobGcTBeHHBIE MHTETrpalIbl, IPU3HAKU CXOJAUMOCTH.

[TpuOnm>keHHbIE METO/IbI BBIYUCIICHUS OIPEEIEHHBIX UHTETPaoB ((hopMyIibl Tpamenui,
IPSIMOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOIPEUIHOCTH BBIYMCIEHUH.

YacTHble MPOU3BOIHBIE U YaCTHBIE MU (HepEeHIIHAIBL.

Huddepenumpyemsie pynkunn. Heodxoamumoe u gqocrarounoe yciaosue audde-
PEHLIMPYEMOCTH.

[TpousBoaHas cnoxxnoit pynkuuu. [Tonuerit muddepenmnmar.

ITpon3BoaHas MO HAIPABJIEHUIO.

I'paguent. CBsi3p NPOU3BOAHON 10 HAIIPABJICHUIO C TPAUEHTOM.

[TpousBonHbIe U MU GEpEHITNATBI BEICIIMX TOPSIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoHbIX. Hanbomnpliee 1 HauMeHbIlee 3HaYCHUS] PYHKIIMH.

OKCTpEeMyM U YCIOBHBIN AKCTPEMYM (QYHKIIMU MHOTMX [TEPEMEHHBIX.

YacTHble MPOU3BOIHBIE U YacTHbIE U (epeHuabl.

Huddepennmpyembie pynkuuu. Heobxoammoe u mocratounoe yciaoue auddepeH-
mupyemoctu. [IpousBoaHas cnoxxnoit pynkuu. [onusit tuddepenmann.
[TponsBoaHas no HanpasyieHuto. I'paguenT. CBA3b NPOU3BOAHOM 10 HAIIPABIEHUIO C
rpaauenToM. [IpousBoanbie U AuddepeHnnanbl BHICIINX MOPSIKOB, PABEHCTBO CMEIIaHHbBIX
IIPOU3BOIHBIX.

[Tonsitue uncnoBoro psga. OcHoBHBIE onpeaeneHus. CBONCTBA CXOAALIMXCS PSIIOB.
HeobOxonnmoe yciioBue cX0AMMOCTH YHCIIOBBIX PS/IOB.

Psanel ¢ HeoTpuIaTeNbHBIMU WieHaMU. [Ipu3HaKky cpaBHEHUS CXOAUMOCTH psija.

Psinpl ¢ HeoTpuniatensHbIME uieHaMu. [Ipu3Hak JlamamOepa cxoaumocTu psiaa.

Psinpl ¢ HeoTpuaTENBHBIMY WiIeHaMU. MIHTErpanbHbIi NPU3HAK CXOAUMOCTH PAJIa.
Psnpl ¢ HeoTpunaTenbHBIMM WieHaMu. PaaukanbHbiil npuszHak Ko cxonumocTu paa.
3HaKOUYEPEYIOIINECS PSIABIL.

AOGCo0THas M YCIIOBHAsI CXOAUMOCTh 3HAKOTIEPEMEHHBIX PS/I0B.

@yHKIHOHAIBHBIE psi/ibl. OCHOBHBIE ONPEICICHUSI.

Crenennbie panbl. Onpenenenue. HTEpBad CXOAMMOCTH CTEIEHHOTO PSAIa.

Teopema AGens. JlokazaTeabCTBO.

Pannyc cXo0quMOCTH CTENEHHOT O PsIjia.

CBolicTBa CTETIEHHBIX PS/I0B.

Paznoxenne ¢pyHkuuii B crenennsle psabl. Paasr Teinopa u MakiopeHa.
Paznoxenue sanementapubix ¢pyHkuuit B psg Teitnopa

Panslt @ypre. Tpuronomerpuueckuii pag Oypee.

Paznoxenue B pan @ypre 21 — nepuoanueckux ¢pynkuuid. Teopema Aupuxie.
Paznoxenue B psag @ypbe YETHBIX M HEUCTHBIX (PYHKITUH.



33}13‘11/[ K 9K3aME€HY N0 TUCHHUIIJINHE «MaTeMaTHKa»

1. Haiitu HeonpeeneHHbIe HHTETPAIBL.

I sin xdx
33+ 2cosx

Ixzsin4xdx

.[(X —x+l)dx
x'+2x° -

2. [Mone3yscek dpopmynoit Hetorona-JIefiOHMIA, BEIYUCITUTD ONPEACICHHBIA HHTETpall.

T

% cosxdx
E'; 1+sinx

3. Haiitn nnomanps Gurypsl orpaHudeHHON TUHUAMHU. ClienaTh 4epTexK.
y?=9x, y=3x.

4. HaiiTi 4acTHbIE IPOU3BO/IHBIE TIEPBOTO U BTOPOTO MOPs/IKA PYHKINU:

=X 4y’ +7°
5. Haiitu rpaguenT Qpynxmun Z = f (X, y) B Touke M (X, y)
z:——é—Egﬂleiz)

X2 +y

6. Uccnenosars pyrkumo Z = f (X, y) Ha SKCTPEMYM.

z=x*+y?>—2x-2y+8
7. Haiitu HeoIpe/ieleHHble MHTErpabl.

J- sin xdx
33+ 2cosx

Ixzsin4xdx

J-(x2 — X +1)dx
x*+2x* -3

8. Ionb3ysce popmysnoit HetoroHa-JIeiOHMIIA, BBIYUCIUTE ONPE/IENICHHbI HHTETPaJl.
s

% cosxdx
! 1+sinx

9. Haiitn nnomans Gurypsl orpaHMdeHHON THHUAMHA. ClienaTh YepTex.
y?=9x, y=3x.

10. HaiiT 9acTHBIE TPOM3BOAHBIE TIEPBOTO M BTOPOTO MOPSIIKA (DYHKIIUH:

2=\X"+y* +7°
11. Haiiti rpaguent GyHkuun Z = f (X, y) B Touke M (X, y)

5
I=—-— M(-12
X% +y? (12)

12. Uccnenosatp dyHkumo Z = f (X, y) Ha 9KCTPEMYM.
z=x%+y?-2x-2y+8

13. Haiit HeonpeaeACHHBIC HHTETPAIBI.



J-arctg\/;dx
\/;(l+ X)

J'xsin XCcosxdx

I xZdx

x* 81

14. Tlome3yscek Gpopmynoit Herorona-JleltbanIa, BEIYUCINTD ONPEACTICHHBIA HHTETPaL.
T

3
J' ctgxdx.
z
4
15. Haiitu motaap GUrypsl orpaHudeHHON JIMHUSAMH. ClienaTh 4YepTex.
y=3x*+1, y=3x+7.

16. HaiiT 9acTHBIE TPOM3BOAHBIE IEPBOTO M BTOPOT'O MOPSsIIKA (DYHKIIUH:

2Xy
Tx-y
17. Haiitu rpaguent pyukauu Z = f (X, y) B Touke M (X, y)
z=x?-2xy+3y—-1 M(1;2)
18. Uccnenosats Gpynxmmo Z = f (X, y) Ha DKCTPEMYM.
Z=2Xy —4x -2y

19. HaiiTu HeonpeeIeHHbIE HHTErPaJIbl.

z

sin xdx

{cos® x

J'xarcsinldx
X

(x+3)
J-x3+x2—2xdx

20. TTone3ysichk hopmyiioii HeroToHa-JIeiOHMIIA, BBIYUCIIUTE OMPEICICHHBIN HHTETPaL.
0 x
j(xz +2)e2dx.
-2

21. Haiitu rutomazns Gurypsl orpaHuueHHON JIMHUAMH. ClienaTh 4YepTex.
y= Jx L Y=XC.
22. HaiiTi 4acTHBIE IPOM3BOJIHbIE TIEPBOTO U BTOPOTO MOPSAKA (HYHKIHH:
_2x-y
X+2y
23. Haiitu rpamuent Gynkuun Z = f (X, y) B Touke M (X, y)
z=x?+y% M(422)

24. Uccnenosats QyHKIMIO Z = f (X, y) Ha 9KCTPEMYM.

Z

z=x3+8y> —6xy+1



CEBEPO-KABKA3CKAS 'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
202_ —202_ yueOHbI TOL
Dk3aMeHaIMOHHbIH Omter Ne 1

110 JUCHUIIIIMHEC MaremMaTuka

Jns oOydarommxes 1 kypca
Hampasnenus moarotoku 09.03.03 Ilpuknagnas nHbopmaTrka

1. YucnoBsie psAibl: OCHOBHBIE ONIPEICIICHHUS.

2. Hexotopeie reoMeTpuieckne M (PU3WYECKHE NPIIIOKCHHUS OIPEACIICHHOTO
MHTETpaa.
3. Haiitu HeonpeeIeHHBIC HHTETPAJIBI.
sinxdx

Ycos? x

3aB. kadenpoit A.M. Koukapos



Bonpochl K KOJLUIOKBHYMY
no aucuumiaIuHe «MaremaTuka»
MaTtpuubl 4 onpeeTuTeH.
[TonsiTue MaTpuubl.
Onepauuy HaJ MaTPULIAMU U UX CBOWCTBA.
Onpenenurenu, UX CBOMCTBA.
Brrunciienne onpenenurenei.
MuHopb! 1 anredpanyeckue TOMOJIHEHHUS.
Paznoxxenue onpenenuTens MaTPHULBI 110 JIEMEHTaM CTPOKH WJIH CTOJIOIA.
OO6patHas marpula.
Panr maTpuusl.
Teopus cucreM JMHEHHbIX YPABHEHU.
1. Cucremsl N TUHEHHBIX aNTeOpanvyecKuX ypaBHEHUH ¢ N HEU3BECTHBIMHU.
2. YcnoBue COBMECTHOCTH CHUCTEMBbI TMHEHHBIX anrebpandeckux ypasHenuii (CJIAY).
3. Matpuunas u BexkTopHas 3anuch CJIAY.
4. BBIMYKIIbII MHOTOYTOJIbHUK HA TUIOCKOCTH M MHOTOIPAHHUK B IPOCTPAHCTBE.
5. T'eomerpuueckas HHTEpIpETAIs PELICHHs CUCTEM JIMHEWHBIX YpaBHEHUI U Hepa-
BEHCTB.
Mertonnl pemenust CJIAY (matpuunsiit meton, Kpamepa, ['aycca).
7. Tlpumenenue metona XXopaana-I'aycca K BBIYHCICHUSM paHra MaTpUILIbl U
00paTHOM MaTPHIIBL
8. CucrteMbl M nTUHENHHBIX ypaBHEHUH ¢ N HeusBecTHbIMU. Teopema Kponekepa-Ka-
HEJTIN.
9. Cuctembl JIMHEHHBIX OTHOPOIHBIX ypaBHeHUN. DyHIaMeHTaNbHAS CUCTEMA
peLeHui.
DJ1eMEeHTbl BEKTOPHOM aaredpsl.
1. Bextopsl. OCHOBHBIE MOHATHS.
2. JluneliHble omepary HaJl BEKTOPAMHU.
3. IIpoekuus BekTOpa Ha OCh. MOy b BEKTOPA.
4. JlecTBUs HAJ BEKTOPaMHU.
5. CkanspHoe NPOu3BeJeHNE BEKTOPOB.
6
7
8
9

NN E

Sk

JInHeitHas 3aBUCUMOCTh BEKTOPOB, OCHOBHBIE TEOPEMBI.
I'eomeTprueckuii cMbIC JIMHEMHOW 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinpie onepanuu HaJl BEKTOPaAMU 33JIaHHBIMU KOOPIMHATAMU.
BekTopHoe npousBeeHne BEKTOPOB, CBOMCTBA, MPUMEHEHUE.
10. CmemranHOE TIpoM3BEICHUS BEKTOPOB. CBOMCTBA CMEIIAHHOTO MTPOU3BEICHUSI.
AHaJIMTHYEeCKAasl TeOMeTPHs HAa MJIOCKOCTH M B IPOCTPAHCTBE.
1. IIpsmas B mpocTpaHCTBeE.
[IpsiMas ¥ IOCKOCTH B IPOCTPAHCTBE.
OO0miee ypaBHEHHE MPSIMOM B TIPOCTPAHCTBE.
Kanonnueckoe ypaBHEeHUE IPSAMOIL, MPOXOALIEH Yepe3 JIBE TOUKHU.
[Tepexos ot 001IETO YpaBHEHHS K KAHOHUYECKOMY.
VYron Mexay 1ByMsl IPSIMBIMU, YCIIOBUSI MApaJIEIbHOCTH U IEPIICHIUKYISPHOCTH.
Yron Mexay mpsSMO# U TUIOCKOCTBIO, YCIIOBHS TAPAIIETFHOCTH U TTEPIIEHTUKYISIPHOCTH.
[1m0CcKOCTh, OCHOBHBIE YPAaBHEHHS.
[IpeoOpazoBanre KOOPAMHAT HA TNIOCKOCTH.
0. OOmiee ypaBHEHHE TIIOCKOCTH.
11. HenonHble ypaBHEHHUS MJIOCKOCTH, YPaBHEHHE MIIOCKOCTH, MPOXOASILEH Yepe3 OJHY, TpU
TOYKH.
12. HopmupoBaHHOE YpaBHEHHE IJIOCKOCTH.
13. PaccTostHH€ OT TOYKH JI0 TIOCKOCTH.
14. Yron Mexay II0CKOCTSIMU, YCIIOBUS AapaUIeTbHOCTU U MEPIEHANKYISIPHOCTH TIIOCKO-
CTen.
15. Kpusbie BTOporo nopsiaka. [ unepooa, onpesenenre, BbIBOJ yPaBHEHHS, UCCIICIOBAHNE
(dopMBI. ACUMITOTHI TUTIEPOOITBI

HB©OooNoO TR WD



KoHnTpoabHbIe BONpochl
no gucuumIuee «MaremaTuka»

Teopus npeesioB.

1.

CoNORWN

10

11.
12.

YucnoBble NOCIEA0BATENBHOCTH U NIPEAEIIBL.

CBoiicTBa CXOIAIINXCS ITOCIIEN0BATEILHOCTEM.
[lepeMeHHBIE ¥ TOCTOSIHHBIEC BETMYMHEI.

@DyHKIMH U c110cO0bI X 3a7aHus. OCHOBHBIE 3JIEMEHTapHbIE (PYHKIMU U UX Tpa(uKH.
WurepniommpoBanue GyHKIUI.

Ipenen @pynkimu. OCHOBHBIE TEOPEMBI O Mpeeax.
3ameuarelbHbIe IPEIEIbI.

3aj1aua 0 HEeNpepbIBHOM HAYNCIIEHUH ITPOLICHTOB.
Bbeckoneuno mMaiibie 1 6eCKOHEYHO OOMbIIHE (PYHKIHH.
OKBHMBaJICHTHBIE OECKOHEYHO MaJIble (DYHKLIMH.
OnHOCTOPOHHNE MPEIEIBL.

HermnpepriBHOCTS pyHKIMHU. Kitaccudukarys Touek pa3pblisa.

JMuddepenuuanbHoe ucunciaenne GyHKIui OHOM nepeMeHHOi.

1.

CoNoOURWDN

[EEN
o

11.
12.

13.

14.
15.

16

[pownsBoaHast GyHKIMH.

['eomeTpryecKkuii U MEXaHUYECKUI CMBICIL.

OcHOBHBIE TTpaBWiIa ¥ pUeMbl AU hepeHInpOBaHUSL.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

[TpousBoaHas COXKHOU, 0OpaTHOH, HEIBHOU, ITAPAMETPUUYECKH 3aJaHHON (PYHKITHH.
[onstue nuddepeHumnana, reoMeTpUIECKUil CMBICIL.

OcHoBHbIE cBO¥CTBa MU depeHImana.

ITpouzBosHbIe U MU PepeHIAIBI BHICIINX MOPSIKOB.

VHBapuaHTHOCTB ()OPMBI IEPBOTO U HEMHBAPUAHTHOCTH (POPMBI BBICIINX U PEPEHIUATIOB.

. OcHOBHBIE TeopeMbl U depeHranbaoro ucuucinenus (Oepma, Poms, Jlarpamnxka,

Komm).

[IpaBuio Jlonurans packpsITHs HEONIPEAECICHHOCTEN.

®opmyna Teitnopa u ee cBA3b ¢ 3a1a4eld TPUOIMKEHHOTO BEIYUCIICHUS 3HaUeHUH (DyHK-
117078

ITpumenenune auddepeHuanbHOr0 HCUNCICHNS K HCCael0BaHuI0 GYHKIMM U mocTpoe-
HUIO TpauKOB.

IIpr3Haku MOHOTOHHOCTH.

DKCTPEMYMBI U MPaBUJIA UX HAXOXKIACHUS.

. BBIHYKJ'IOCTL, BOTHYTOCTBH, TOYKHU Hepem6a. AcHMITOTEI

HNHuTerpanbHoe ucuncjieHue GQyHKIMA OAHON NepeMEHHOM.

1. TlepBooOpasHas GyHKIMHU U HEOIIPEIeIeHHBI HHTErpaJl.
CBolicTBa HEONPEIEIEHHOIO UHTETpaIa.
WHTerpan oT OCHOBHBIX JI€MEHTApHBIX (PYHKIHMI (TabnuIia HHTErpaioB).

o

OCHOBHBIE METO/Ibl HHTETPUPOBAHUS (HEMOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA

MEpEeMEHHOM, UHTEPUPOBAHUE IO YACTSIM).

5. HHrterpupoBaHue panrioHaIbHBIX IpOOEH.

6. WuTerpupoBaHne TPUTOHOMETPHUECKUX ()YHKITHIA.

7. VHTerpupoBaHue HEKOTOPHIX UPPALMOHAIBHBIX (DYHKIIUH.

8. ITlonsATue ompeneneHHOro HHTErpaa, ero FreOMeTpHYECKUI CMBICI.

9. CgoiicTBa OmpeneNeHHOro HHTErpaja.

10. ®opmyna HetoTona-Jleitbnuma. Teopema o cpeanem.

11. Belunciienue onpeneaeHHoro HHTerpasa MeTolaMi HUHTETPUPOBAHUS 110 YacTAM U 3a-
MEHOH NIEPEMEHHOM.

12. HexoTopsblie TeoMeTpruiecKre U (PU3UISCKHE TTPHIIOKEHUS OTIPEICTICHHOTO HHTErpa-

na. HecoOGcTBeHHBIE MHTErpalibl, IPU3HAKH CXOAUMOCTH.



13. IIpubnuxeHHbIE METO/IbI BBIYUCIICHUSI OTPEICICHHBIX HHTErPaoB ((GOopMYyIThI

Tpamnenu, npsIMoyroJbHUKOB, CUMIICOHA), OIIEHKA TOTPEITHOCTHA BHIYUCIICHH.

JAnddepenunanbrHoe ucuncieHne GyHKIUUN HECKOJIbKHUX MepPeMEHHbIX.

1.
2.

o 0ok~ w

YacTHbIe MPOU3BOJIHBIE U YacTHBIE MU epeHInas.

Huddepenumpyemsie pynkunn. Heobxoaumoe u gocrarounoe yciaosue audde-
PEHLIUPYEMOCTH.

[TpousBonHas cnoxHoi ¢pynkuuu. [lonuenii quddepennnan.

[IponsBoaHas 10 HANPaBICHHUIO.

I'paguent. CBA3b NPOU3BOAHOMN 110 HAIIPABJICHHIO C TPAJHUEHTOM.

[TpousBoansle u qudHepeHIranbl BEICIIMX MOPSIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoaHBIX. Hanbonbiiee n HanMeHbIee 3HaueHNs (QYHKITHH.

DKCTPEMyM U YCIOBHBIN IKCTPEMYM (YHKIIUU MHOTHUX ITEPEMEHHBIX.

JuddepeHunanbHbie YpaBHEHH.

1.

abrwd

N o

Juddepennnanbapie ypaBHEHHSI, OCHOBHBIE TOHSTHSI.

Juddepenunanbubie ypaBHeHHs 1-ro nopsaka.

Juddepenunanbable ypaBHEHHUS BBICIIMX MOPSIIKOB.

JIuneitnble ogHOPOAHBIE AU(PepeHIInanbHble YpaBHEHHS BBICIIUX MOPSAKOB.
CrpykTypa 0o011ero pemeHus JMHEHHOro 0IHOPOJHOIO YpaBHEHUs, (popmyia
Octporpaackoro-JInyBus.

JIuneiiHble HEOAHOPOAHBIE AU(depeHIINaTbHbIE ypaBHEHUS |-To mopska.
Cucrema 0OBIKHOBEHHBIX JAU(QepeHInanbHble ypaBHEHHS 1-ro nopsaka.

YucaoBble Q)yHKHPIOHaJII)HbIe PHAABI.

1.

No abkowd

YucnoBble psiibl, CXOAUMOCTb U CYMMA.

[elictBus ¢ psaaamu.

MeToabl uccie10BaHUS CXOOUMOCTH 3HAKOIIOCTOSIHHBIX PSIOB.

MeTtoabl uccie10BaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSAOB.
OyHKIIUOHATBHBIE PSABI, 00JIACTh CXOIUMOCTH.

CreneHHBIC PABI, Pa3IOKEHHE (PYHKIIUN B CTETICHHBIE PSIIbI.

Psn Teitnopa, noctaTounble YCI0BUS CXOIUMOCTH psia Teinopa. Paznoxenue
3JIeMEeHTapHbIX QyHKIM B psij Teitnopa.



KoMmneKkT TecTOBBIX 3aJaHUit
no JucHuIInHe «MaTreMaTHKa»

5 3 2
1. Omnpenenutens Tpethero nopsiaka (—1 2 4|  pasen
7 3 6
lim X% +5x + 4
2. 3uauyenne (WM | ——(———— aBHO
X x2—3x+7) 7"

3. Tlpu KaKoM 3Ha4YEHHH MapaMeTpa & BEKTOpBI k(2o -2 m(30,4) 2(-1 2 0) OoynyT
KOMILJTAHAPHBI

1. a = —5
2. a=5
3. a=4
4. a = —4

4. Eciau CyHIIECTBYIOT KBaJpaTHble MATpUIlbl X W A OJIHOTO TOPSIKA, YIOBJICTBOPSIOIIHME
YCJIOBHIO:

XA =AX=E,
rae, E - eguHMuHas MaTpuilia TOrO e caMmoro IMopsjika, yTo M marpuina A, To Marpuma X
Ha3bIBACTCS K MaTpuile A 1 0603HavaeTCs
-3 7 8
5. lana marpuia A=| 4 —5 6| Torga cymMma 2JIEMEHTOB &, +a,, + 8, JTOW MaTPHIIBI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9
5 3 -8
6. Jlana matpuria A=| 9 —7 6 | Torma cymMma 3JIEMCHTOB PaCIOJIOKEHHBIX HA 21A6HOL
10 3 8

OouazoHanu TON MaTPUIIbl, paBHA

-5
-6
25
6

e



7. Onepanys yMHOKEHHS IBYX MAaTPHILL BBOAUTCS TOJIBKO TS CIy4das, KOTAa YMCIIo
IIEPBOM MaTPHUILIbI PABHO YUCILY BTOPOW MAaTpPHULIBIL.

8. CronbOupl (CTPOKHM) MaTpHIbl HA3bIBAIOTCS JMHEWHO 3aBUCHUMBIMH, €CIIM CYIIECTBYET HX
JMHEWHas KOMOHWHAIUs, paBHAs , HMMeEIlas HETpPUBHAJIbHbIE (HE paBHbIE HYIIIO)
peLieHus.

3 2

9. Onpenenurens
Sa —

JJ paBeH 0 mpu o =

1) -4
2) 0
3 1
4) 2

10. MuoxkecTBO nepBoobpasHeix Gynkuuu f(x) =’/x’" nmeer Bux:

4) %W+c

11./TaHbl BEPIIMHBI TPEYTOJbHIKA! A(O;l); B(6;5); C(12;—1). CocCTaBHUTh ypaBHCHHE
BBICOTHI TPEYTOJILHAKA, TPOBEACHHOI 13 Bepumbl C .

1) 2x+3y -34=0;

2) 3Xx+2y—-34=0;

3) 3x+2y-17=0,

4)2x —3y—34=0

12. Cucrtema TMHEWHBIX aNreOpandyecKuX ypaBHEHH COBMECTHA TOTJa U TOJIBKO TOTI/a,
KOI'ZIa paHr MaTpUIbl CUCTEMBI PaBEH PAHTY MaTpPULbI CUCTEMBI.

13. Ecnu paHr COBMECTHOU CUCTEMBI PABEH YUCIy HEM3BECTHBIX, TO CUCTEMA UMEET
peuieHue.

14. Ecnu paHr COBMECTHOM CUCTEMBI MEHBIIE YHCIIa HEU3BECTHBIX, TO CUCTEMA UMEET
pEeLICHUN.

2 0 -4 1
15. Jlaner MmaTpurpsl A = 01 uB= 1 0 torma A B paBHO ...



-8 0
"o o

-8 2
21 1 oj

8 2
93 o

-7 o]
4)

1 0

16. Eciu (X1, X2, X3) pelieHre CUCTEMbI IMHEWHBIX alreOpandecKux ypaBHEHUM
y+ T2+ x3 = 3,
2.’121 + 3.’2?2 + 2.’133 = 7,
3z1 + T2+ I3 =275,
5:171 — T2 — T3z = 3.

TO X;* X3 — Xp*X3+X1X3=
11
2)0
3)-1
4)3

17. 1ns1 Toro, 4toObl cucTeMa OJJHOPO/IHBIX YPaBHEHUI MMella HEHYJIEBbIE PELLIECHUS,

HCO6XOI[I/IMO Hn A10CTAaTO4YHO, YTOOBI paHr €€ MaTpulbl OBLI MEHBIIIE YHCIIa

18. YpaBHeHue npsMoil mpoxoaut yepes Touky M (2;2;-2) nepneHAuKyIspHO IJIOCKOCTH
7X+7y-z-7=0, umeeT BUI...
X=2 y-2 1+2

1)
-7 7 -1
2) x+2=y+2=z—2
7 7 -1
3) x+2=y+2=z—2
-7 7 -1
2) x—2_y—2:z+2
7 7 -1
. CosX
19. 3navenns npefena lim paBHO
x—o- 2x—T
1) 0
2) -05
3) o
4) 2

20. Haumenbmiee 3nauenne Gpyaxuun f(X) = gx" —6X+5 Ha orpeske [-1;2] paBHO

1) 0
2) -15
3) 105

4) -15



21. Haubonbmee 3nauenne Gyakuuu f(X) = % x® — % x* + 2 ua orpeske [0;3] paBHO

1) 8/3
2) 4/3
3 2
4 3

22. IIpousBogHAs YaCTHOTO paBHa

4x -1
.
(4x-1)?
24x+1
(4x-1)?
7
4x -1
) 7
(4x —1)°

1)
2)

3)

4)

23. MHOX€eCTBO — 3TO ...
1) nmpou3BosbHASE COBOKYITHOCTh OOBEKTOB
2) ynopsI0YeHHBIH HaOOp PIEMEHTOB
3) COBOKYMHOCTbH YHCEN
4) COBOKYITHOCTB 3JIEMEHTOB, KOTOPBIE MOXKHO ITPOHYMEPOBATh

24. VYxaxuTe 4yeTHbIE (DYHKITUH:

1) Y =x?
2) Y = COS(2x)
3) Y = EXP(X)

4) Y = 1+LN(X)
25. IlpousBoaHas GyHKUMU Yy = x + arctgi]% paBHa

. . 1
26. OmpeneneHHBId WHTETPA]T OT HEOTPHIIATEIEHOW (PYHKITUH fﬂ In(1 + x)dx uucneno paseH

2
27. Unrerpan: [ (ﬁ +3 ) dx paBen

2
1, é;+%§xﬂ§+3ﬁ§+c;

2. X>+x3+3/x+c

3. x+xdx+x3%

4, X+C.

28. Unterpan: | e °S* - sin x dx pasen



1

1. - =4
3

2. ("% +c;

3. ¢

4. cosx+ 5%,

29. Unterpan: [ paBen

. ax

x? +6x+25
1 )

1. Earcsm X +C;

2. larctgx—+3 +C;
4 4

3. sinX+cosXx+c;

4. arctg(x+3)+c.

30. ®opmyna _[ f(x)dx = J. f [go(t)](o'(t)dt Ha3bIBaeTCs hopMyIIoi

X3

31. Ucnonb3yst METO/] MOACTAaHOBKH, OJTYYUM j dX paBHBIM

X +1
1. In‘x3 +ﬂ +C

2. %In‘x3 +4 +C

3. 3In‘x3+1‘+c

4. In(+2)% +C

32. UnTerpan fol xe *dx paBeH

e—-2.
e k)
N

e+1;

H w0 N

e+ 2.

33. Unrerpan j—:;. i—f paBeH



=

noe
w

o1 N

3.
4. .

T
34. Vcions3ys Gpopmyny Herotona-JleliOHuIa, Momyuniu I(ZX +Sin2X)dXx pasubIM
0

SR

Lol A
(\\10

5
35. Ucnons3ys Gpopmyny Herotona-JleliOHuIIa, TOTYyUHITH I

2

dX paBHBIM
3 p
1 In7
2

2In7

1.

2.

3. 1+In7
2

4. 2+In7

36. Haiitu oOmmmit narerpan ypasaenus: (x + y + 2)dx + (2x + 2y — 1)dy = 0.

=

c=X+2y+5Inx+y-3;

2. c+Xx+y=5;

w

In(x+y+3)=c;

4. ¢=0.

37. Muddepennmansuoe ypasrenue v'2 — (x +v)y¥' + xy = 0 umeer pemenne

1. 2x+y=0;

2 (y—x—;—CJ(y—ce*)zm

3. x+y®+ce*=0;

4. e*+y+x=0.

38. BriOpaTh pyHKIHIO, KOTOpask YAOBIETBOPSET JTAaHHOMY YPaBHEHHUIO, IIyTEM €€ MOJICTAaHOBKHU



xy'=2y

2

1. y=5xX
2.y=x°
3. y=x*
4. y=x>

39. Ompenenuth, Kakas T€OMETPHUYECKAs XapaKTEPUCTHKA OTBEYaeT OOLIeMy pEeIICHUIO
!
maddepenrmansaoro ypasuenus Y = (X, Y)
1. ceMbsi HHTErpaJIbHBIX KPUBBIX
2. MHTEerpajJbHas KpUBasi, KOTOpast IPOXOJUT Yepe3 3aJaHHYI0 TOUKY
3. noJsie HamnpaBJIEHUH UHTETPAIbHBIX KPUBBIX
4. n3oximHa

2
40. Ompenenure BuA audPepeHIMATIBPHOTO ypaBHEHHUS. YpaBHEHHE  BHA ny'=1—X

HAa3bIBACTCA YPABHCHUEM

41. Ecn pag Yo q Uy = Uy +Up + -+ U, + -,  cxomuTes, TO ero o0mmii wien Uy,
CTPEMHTCS K , To ecTh liM,, 00 Uy = -+
3]’1

42. To npusHaky Jlanambepa JAHHBIA PSI Yop -1 =z



3anaHus 1J151 KOHTPOJIbHBIX PadoT

no AucuuIInHe MareMaTHKka

KouTpoJjanHas padora Nel.

Bapuant 1

1. Halttu 3Hayenne MaTpuyHoro MHorousnena f(A):

flz)=—-2*+222 -z +3, A= (_31 g)

2. Haiitu paHr mMaTpuubl nNpUBeOeHHEM K CTYNEHYATOMY BHOY. YKa3aThb
6a3uCHBIK MHHOD.
-2 0 8 1 -5)
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

-2 3 5
3. Beruucoute onpenenarens | 7T —1 4 |.
9 -8 -6

-2 3 5
4. Haittu marpuny, obparHyio Kk matpune | 7 -1 4 ) .
9 -8 -6

5. PemuTh MaTpu4yHOe ypaBHEHHE (_13 '-2) X = (-—2 3 5).

Bapuanr 2

1. Haiitu 3sHayeHue mMarpu4HOro MHoro4seHa f(A):

f@)=23-322+22x -2, A= ({2} El)

2. Ha#itu paHr mMarpuibl nNpuBeNeHHEM K CTYNMEHYATOMY BHUOY. YKa3aThb
6asucHbIt MUHOD.
0 -1 -4 4 -21
3 -1 7 2 4
8 -3 2 7 -8
-2 0 8 1 =5



3 5 4
3. Beruucnute onpemenurens |—7 -1 8|

2 6 9
3 5 4
4. Halttu marpuny, obparnyio k marpune | =7 —1 8
2 6 9

0. Pemurh MaTpu4HOe ypaBHEHHe G _41) X = ( 1 _2).

KonTtpoabHas paGora Ne2

Bapuant 1

1. Uccnenosars cHCTEMy ypaBHEHHH Ha COBMECTHOCTH M OINPENEJIEHHOCTD,
He pellas ee. YKa3aTh IJiaBHble (0asucHbIE) U CBODOOHBIE IEPEMEHHBIE.

y

3y — To+2z3+ xT4= -9
—2z14+ x2— T3+ 44 = -2

{ —T1+ T2 + 9z, = —13;
-9z, +4x9 — S5x3 + 1lzy = 3
‘—153:1 + 6z — 923 + 94 = 21.

2. Pemmnth cucremy ypaBHeHuft Mmeronom I'aycca. Ykaszare obmee u ogHO
4aCTHOE peleHus.

Ty — 2Ty — T3+ 3Ts = 5
dz1 + xo + 23+ 214 = 13;
71 + 4x9 + 323 + T4 = 21;
2z, + 5x9 + 3x3 — 44 = 3.



Bapuanrt 2

1. UccnenoBarh cucTeMy ypaBHEHUI HA COBMECTHOCTb M OMpPENeI€HHOCTh,
He pemas ee. YKa3aTh riaBHble (6a3ucHbIE) 1 CBOOONHBIE IEPEMEHHEIE.

( 2r) — To+ 3r3+ dxT4 = -3;
—2x; + 3x9 - x4= 8
{ Txy =329+ 223+ 4z4= 0
—r — 229+ 4x3+ Try = —14;
L—Q:v] —2x9 + 1123 + 1824 = —23.

2. Pemnth cucremy ypasuenuit meronoMm I'aycca. Ykasath obmee u omHO
4aCTHO€ pEelIEHNA.

3z) + 2z9 — x3+ 24 = —3;
—T1 — 37> + 214
T —4z3+ z4= 0
Ty — To+3x3+3xy = 6.

I
i
=

3. Pemuth cucreMy ¢ nomompio obparHoit MaTpuusl u no popmysiam Kpa-
Mepa.

T1 + 279 — 313 —3;
—2x1 + 629 + 923 = —11;
-4z, — 3x0 + 813 = —2.
4. PemuTh ONHOPOOHYIO CHCTEMY ypaBHeHHH. YKasarh obuiee peuieHue u
dbyHoamMeHTaIbHYIO CHCTEMY pelIeHHH.
2z1 + 6z9 — 213 — 4x4 = 0;
—0x1 — 2z9 — T3+ ox4 = 0;
-4z, + 14z5 — 83 — 224 = 0
—x; + 10z9 — 523 — 34 = 0.

3. Pemnthb cucreMy ¢ momompio 00paTHoit MaTpuns! u no popmynam Kpa-
Mepa.
=3y + 4z + z3 =17,

21+ x2— z3= 0;
—2z1 + 3x2 + 523 = 8;

4. PemmnTh ODHOPOOHYIO CHUCTEMY ypaBHeHHH. YKa3aTh oOlnee pelreHne u

dbyHIaMEHTAJIBHY IO CHCTEMY pelleHuH.
(

T1 + 9Ty — 3x3 — 214 = 0;
-2z, + xz3+4x4 = 0;
T, — 3x2 + 523 + 214 = 0

{ 9z — T2+ 6x3 — 224 = 0.




KonTpojgnHasi padora Ne3

Bapuaur 1

1.

2.

3.

4.

9.

B napannenorpamme ABCD: 0 — To4ka nepeceyeHus guaroHasieif.
Haittu z, ecomm

1) AB =z -CD;
2) AC =z - AQ;
3) OB =z - BD;
4) OC =z -CD.

Pa3s103uTh BeKTOp ¢ = (9;4) 1o BekTopam @ u b, ect @ = (1;2) u
b=2i~—3j.

Haiitu Bextop_d, 3Has, uTO dla dlb roe a=(23;-1),
b=(1;,-23)ud- (20 —j+k)=—6.

Hajfitu muiomans napaJiiesorpaMma, MHOCTPOGHHOTO Ha BEKTOpax
a=3p+qub=p-2grnelp|=4,ad =1, (9= 7.

Hana nupamuna c sepumHamu A;(7;2;4), Ax(7;-1;
A4(—4;2;1). Hatiru:

a) yron Mexny pebpamu A1 Az u A; Ay;

6) o6beM mUpaMUIbI;

B) JJIMHY BBICOTHI, ONyIeHHO! Ha rpanb A; Az Az.

Bapwuant 2

1.

2.

5.

Han napasnnenorpamm ABCD. okasars, yto OA + OC = 0B + 0D,
rne O — Npou3BOJIbHAS TOYKA TPOCTPAHCTBA.

Paguyc-BexkTop To4ku M cocrasisaer ¢ ocbio Ox yros 45°, ¢ ocsio Oy —
60°. Ero nymuna |7| = 6. HaiiTu koopausaTs! Touku M, 3Has, YTO TPETh:A
KOOpOHHAaTa OTpHUaTe/IbHaA.

. HaiiTi equHNYHBIA BEKTOp, IepIeH UKy IAPHLIH BexTopam @ = 2i+j+k

ub=(1;1;2).

Haittu nnomanp rpeyrosnsuuka ABC, B kotopom A(2;1;0), B(—2;4;1),
C(-3;-8;4).

Hana nupamupa c sepumuamu A;(1;3;6), A2(2;2;1), As(-1;0;1),
A4(—4;6; —3). Haiitn:

a) KocuHyC yria mexny pebpamu A; A u A; Ag;

6) obbem nupaMuIbL;

B) [JIMHY BBICOTHI, ONYIIEHHOH Ha rpaHp A3 A2A;.



KourpoabHast padora No4

Bapuant 1

Hatimu npedeawi:

3 2
. +z°—-3r+1 2 lim z+1ﬂ2‘
e R T 23 vz -2 - 1

3. lim B2 —Sinz 4. lim (M)w
r—=oo\L — 3

z—0 T-sin“zx

5. Ina pauno#t pyukuuu f(z) Tpebyercs:
a) HA#TH TOYKM pa3pbIBa;
6) HatiTu ckayok ysKuuM B Kaxa0#t TOUKe pa3phiBa;

B) CHEJIaTh YEepTex.

0, T < -7
f(z)=<sinz, —-7<x<0
T, z 2 0.

BapuanTr 2

Hailmu npedeaw:
3
: z° +8 2 1 3@2
S zl—l+n12;n3—m2—8m—4' 292 1— 32

. tgr —sing (1= g2\ %
b gt « i (375)"

z—0 T

5. Hnsa manno#t ¢yuxkuun f(z) Tpebyercs:
a) HallTM TOYKHM Pa3phIBa;
6) HaltTh cka4oKk PYHKIMM B KAXKJOH TOYKE Pa3phIBA;

B) CIeJIaTh YepTex.
z+1, z<0
fl@y=<(z+1)?% 0<zg2
-z+4, z>2



KouTpoabHast padora NoS
Bapuanr 1

1. Halitu nponsBogHyoo dyHKUHI

VT

z+2

y = arctg® In

2. Haittu npoussonnyio byskuun y = (/z)2rcsin s,

3. Haittu nponssonnyo y'(z) HeaBHOH dyHKIMH

23
sin(z — 2y) + v = Tz.

t

4. Haittu %, eciuz =e t-cost, y = et - cost.

5. Haiitu npenen, ucnonb3ysa npasuio Jlonurass
2

) T
lim —.
r—+00 €
6. IIposecTu nosHoe uccaenosanue byuxmmu f(z) = 2 + —12- H [IOCTPOUTH
T
ee rpaduk.
BapuanTt 2

1. HaiiTu npousBonuyo pyHKIMH

y= 5\/31114(m ; 3).

2. HaiiTm npousBonnyo GyHKIMH y = T8 7T

3. Haiiru nponssoanyio y'(z) nesasHolt pyHKIHM
)

eV + = = cos 3z.
T

4. Haiitu %g, ecsim £ = cost +sint, y =sint — ¢ - cost.

5. Haittn npenen, ucnons3syst npasusio Jlonurans
tg 3z
lim -
z—+5 tgT

3
6. IIposecTn mosiHoe uccaenosauue byskmuu f(z) = Eg’”—‘l U MIOCTPOHUTH
ee rpad UK.



KouTpoabHast padora Ne6

BapwauTt 1

Hatimu unmezpaasi:

T dx
= /(5 (5 - 32%)7
2 + 5
'fma—:z2+2:n—2dm
dz
2c0s° T + 3sin’ z

Bapuant 2

Hatimu unmezpaani:

1/ mzd:c

(3z% — 4) da
> f (z+7)(z* -2z +1)

5. / tgt 22 d
Bapuaur 3

Halimu unmezpaawi:

9z° + 1

e -1
3. fa: +4$d:r

9. fsm 2z dz

Bapuanr 4

Hatimu unwmezpaawi:

1. / \T/Sin2x+1cos2zdx

3‘] (z? —2:::) dz

z° + 62° + 9z
2 /2+cosm

2. f{a:3+5x)1nxda:

4[ dz
1+;2:1:+1

6. f z arcsin 2z dz

2.]’7—4:,5—%9;

/ (8 —z)dz
Va2 +4z +8

6. /arctg \/%da:

2. /(82:-—'1) -sin 2z dz
4.[@@

6. [ arccos(3 — ) dz

f(m2—4a:}-log3:rdx
f (4z — 1) dz
VI +2z+5
6. f(a:+2 )arctgz dz




KouTpoanHast padora Ne7

Bapuanr 1

1. Beraucaurh uHTErpasIb:
V3

a) f 22 . 3/(3 - 29)2 du;
1ln2

0 | Gt

0
1
T
B —4—dz.
) ..[ cos’ T

2. BeruncauTts HecoGCTBEHHbIE HHTErpaJibl HJIH YCTAaHOBHTb HX DaCXOIH-

3. Boruucanth nuomanes GUrypsl, orpaHideHHON JIHHAAMHU:
a)y=2’,y=zt,z=-2,z=1,
6)r=3-2cosp, T = %

4. BbIMMCJIMTD OJIMHY OyT'¥ KPHUBOik:
x = 2(r - cost — cos 2t),

3y, = 2(2sint — sin 2t),
6)y=1-Insintrorz=000z= %

0<t< T

5. a) Halitu ob6beM Tesa, OrpaHMYEHHOr0 MOBEPXHOCTAMM 2 = x2 + 5y?,
z =9.
6) Halttu o6bem mapoBoro cermMeHTa BoicOTO# 3, OTCEYEHHOro @ mapa
panuyca 6.



BapuaHT 2

1.

-

Berauciintse HHTEerpaJibi:

mw
a) f\/sin:r—sin3:.-:d:c;

6) [ z2-(2x —1)%dx;

Mlﬂg__, A (L}

3
B) [(z —3)e *dx.
/

Boiuncsinth HECOOCTBEHHBIE WHTErpaJibl UJIM YCTAHOBUTh MX PACXOIM-

¥ [ T
2
6) 1[ af-’j—ﬁ
Beruncauts mwiiomans Urypbi, OrpaHi4YeHHON JTuHuAMHA:
a)y=(z—-5)-1—-x2),y=4,z=1;
6) {; S IR =535,

BeruncoinTe nyIMHY nyru KpuBOii:

a)z =Incosy, 0 <y < %;

6) r=3-(1+siny), —%g(pgo.

a) Borunmcaute ob6bem Tesla, OrPaHMYEHHOTO NoBepxHocTaMHM z = 0,
2y, 22

z2=1, = + + = =1,

’ 16 9 4
6) Hailit o6beM Tesia, 00pa3soBaHHOIO NIPH BpaleHHH BOXpyr ocu Ox
burypsl, orpasuydeHHo# simanamu 2xr —y —2 =0,y =0, z = 3.



3anaHus 1S pacdyeTHO-rpauyecKkor padoThl
0 TUCLUUIUIMHE MaTeMaTuka

CEMECTP 1
BAPHUAHT 1
3ananme Ne 1. Haiitu npousBenenue matpuiy AB:
2 1 0 1 1 2 2 5) -2 0 1
A=|2 -1 3| B=|2 1 -1 A_[1—132j |1 31
o 2 -—1 s _2 1 2012 2 —2-1
3 1 O

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

A=(1 1 1
1 2 2
2 2 1

3apanmne Ne 3. Beluncnuth onpeneauTenb:

3 -3 -2 _5
2 5 4 6
=5 5 & 7
4 4 5 0

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOH marpuubl; 0) mo ¢dopmynam
Kpawmepa; B) metomom ["aycca:

2x;, +5x, —3x;, =4,

4x, —3x, +2x; =9,
5x, + 6x, —2x, =18;

3aganne Ne S. Halitn kocHHYyC yria MeIy BEKTOpaMHu AB i AC:
A(O, —3, 6), B(—12, -3, —3), C(—9, -3 —6).
3aganue Ne 6. BbIYuCIHTH [UIOIIAH MApalIeIoOrpaMMa, IIOCTPOSHHOTO Ha BEKTopax d u b:
a=3p+q, b=p—2q; |p|=4, |d/=1 (p"q)=7=/4.
3aganue Ne 7. KomriaHapHbl 1 BEKTOpsI A, buc?
a={3, 2, 1}, b={2, 3, 4}, c={3, 1, -—1}.
3aganme Ne 8. Haiitu paccrossHMe OT TOYKH M o A0 IUIOCKOCTH, TMPOXOJSIICH 4Yepe3 TOYKH
M, M,, M,:
I\/Il(—l, 2, —3), M, (4, -1, O), M, (2, 1, —2), M, (1, —6, —5).
3aganue Ne 9. Hanncats KaHOHWYECKHE ypaBHEHUS MPSMOIA:

X—3y+2z+2=0, X+3y+z+14=0.

3aganue Ne 10. BoruuicauTh npenesibl GyHKIHH.

3
a) limYi+2x—3. 0) Iim (x _42)(—]2-)()("‘1)
x—>4 \/;_2 ’ x—>-1 X" +4x° =5

3aganue Ne 11. [Tonk3yscek Tabnuiel TPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIONTUX ()yHKITHIA:

y =In®(x* =2Inx)



BAPUAHT 2

3ananme Ne 1. Haiitu npousBenenue Matpui] AB:

-1 2 0

a) 1 =32 256 6) 20 -13 0 -2 4
A=3 -4 1 B=|1 2 5 A= 810 5 1 B = 31 7

2 -5 3 1 3 2 4 -3-1

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

4 -8 -5
A=l _4 7 -1
-3 5 1

3apanmne Ne 3. Beluncnuth onpeneauTenb:

3 2 2 2

‘A‘_g -8 5 10
"I -8 5 8
6 -5 4 7

3aganue Ne 4. Pemmuth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHO MmaTpuipl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

4x, + 2%, +3X, =—2
2X, +8x, — %X, =8
99X, + X, +8x, =0

3aganue Ne 5. Haiitn KocuHyC yriia MeXIy BEKTOpaMHU AB x AC:
A(3, 3, —1), B(5 5 —2), C(4 1 121).
3aganue Ne 6. BbIYuCIIHTH [UTOIIAIH MApalIeIorpamMMa, IIOCTPOSHHOTO Ha BEKTOpax d u b:
a=p—3q, b=p+2q; |p|=1/5, |d|=1 (p"q)==/2.
3aganue Ne 7. KomruiaHapHbl 11 BEKTOpsI A, buc?
a={1, 5 2}, b={-1 1, -1}, c={1 1, 1}
3aganme Ne 8. Haiitu paccrossHMe OT TOYKH M o A0 IUIOCKOCTH, TMPOXOJSIICH 4Yepe3 TOYKH
M,, M,, M;:
M, (=3, —1, 1), M,(-9, 1, —2), M, (3 -5 4), My (-7, 0, -1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
X—2y+2—4=0, 2X+2y—z—-8=0.
3aganue Ne 10. Berauciauts npenenbl QyHKINHA.

. A 1l-x-3.  (x*+3x+2)?
a) lim ————; 6) lim— >
x>-8 2 43/x x>-1x° +2x° —x—2

3aganue Ne 11. [Tonb3yscek Tabnuiel MPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIONITUX (DyHKITHIA:

y =Inlog, sinx



BAPHUAHT 3
3aganme Ne 1. Haiitu npoussenenue marpun AB:

3 5 7 1 2 4 5 0 6 -1
Ya=|2 -1 0| B=| 2 3 -2 ) A=|1 2 -1|B=| 2
4 3 2 -1 0 1 3 5 8 -1
3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOIA:
3 2 2
Al 3
5 3 4

3apanne Ne 3. BEIYUCIHTE ONIpEIeTUTEIb:

3 -5 2 _4
-3 4 -5 3

‘A‘:—5 7 -7 5
8 -8 5 6

3aganue Ne 4. Pemmuth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHOM MmaTpuipl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

2xX, —3X, — X, +6 =0
33X, +4x%, +3X, +5=0
X, +X, +X,+2=0

3aganue Ne 5. Haiity KocuHyC yriia MeXIy BEKTOpaMHU AB x AC:

A(-1L, 2, -3), B(3 4, —6), C(1, 1, -1).

3ananne Ne 6. BLIMHC/INTS II0MA/b MApAJLIEOrpaMMa, IOCTPOEHHOro Ha Bektopax & n D
a=3p-2q, b=p+5q; |p|=4, |a|=1/2, (p"q)=57/6.
3aganue Ne 7. KomriaHapHbl i BEKTOpSI A , buc?

a={1, -1, -3}, b={3, 2, 1}, c={2, 3, 4}

3aganume Ne 8. Haiftu paccrosiHue OT TOYKH MO JI0 TIJIOCKOCTH, MPOXOASIIEH uepe3 TOYKH

My, M,, Mg

Ml(l, -1, 1), Mz(—Z, o, 3), M3(2, 1, —1), MO(—Z, 4, 2).
3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:

X+y+z2—-2=0, x—-y—-2z+2=0.

3aganue Ne 10. Beraucnuth npenensl GyHKIAN.

_ 2 )Y
2 1 x>-3 x° +4x° +3x

3aganue Ne 11. [Tonb3ysce Tabnunei mpon3BOIHBIX, HAUTH IPOU3BOJHBIE CACAYIOMINX (PyHKIIMH
y =sin* cos(zx —3)



BAPUAHT 4

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

2 3 1 5 3 -1 5 1 5
Ya-|1 -3 0| B=|0 6 7 )A:(_l 0o -3 ayB=| 22
4 7 1 4 1 2 -14

3 -5

3aganue Ne 2. Halitu matpuily, oOpaTHYIO JaHHOA:

2 3 2
A= 1 2 -3
3 4 1

3apanne Ne 3. BEIYUCIATE ONIpeNeIUTEIb:

7 6 3 7
‘A‘=3 5 7 2
5 4 3 5
5 6 5 4

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOM Marpuubl; 0) mo ¢dopMmynam
Kpawmepa; B) metonom ["aycca:

2X, + X, — %X, =0
33X, +4%x, +6 =0
X, +X, =1

3aganue Ne 5. Haiity KocuHyC yriia MeXIy BEKTOpaMHU ﬁ u A_C :
A(—4, -2, 0), B(-1L -2, 4), C(3 -2 1)
3aganue Ne 6. BbIYuCIHTH [UIOIIA/IH MApaUIeIOrpaMMa, IIOCTPOSHHOTO Ha BEKTopax d u b:
a=p-2q, b=2p+q; |p|=2, |q|=3, (pAq) = 37/4.
3aganue Ne 7. KomriaHapHbl i BEKTOpSI A , buc?
a={3, 3, l}, b={1, —2, 1}, Cz{l, 1, 1}.
3apanme Ne 8. Hailtu paccTosstHue OT TOYKH M o HO IUIOCKOCTH, MPOXOJAIIEH dYepe3 TOYKU
M,, M,, M,
M, (1, 2, 0), M, (1, -1 2), MO0, 1, 1), M,(2, -1 4).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
2X+3y+z+6=0, x—3y—2z+3=0.

3aganue Ne 10. Berauciauts npenensl QyHKINH.

3
2 “m\/x+132—2\/x+1; 6 fim @+ 0)° — 1+ 37)

X—3 x° =9 x—>-0 X+ XS

3aganue Ne 11. [Tonk3yscek Tabnuiel TPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIONTUX ()YHKITHIA:

y:L_IgeSX
3—x?



BAPHUAHT 5

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

> 8 -4 102 7-12 5 —;ifll

) aA=l6 9 -5| B=|3 -1 4 6)A:[3_0 14]52 _50 ,
4 -1 3 5 1 0 B -
21 4

3aganue Ne 2. Halitu matpuily, oOpaTHYIO JaHHOIA:

10 20 30
A=l 0 10 20
0 0 10

3aganue Ne 3. BIUUCIUTE ONpeeNNUTeNb:

6 -5 8 4
9 7 5 2
7 5 3 7
—4 8 -8 -3

|4 =

3aganue Ne 4. Pemmmth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHOM MmaTpuipl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

2X, + X, + X, +X, =1
X, —X; +2X, =2
2X, + 2%, +3%x, =3

3ananue Ne 5. HaifTu KOCHHYC YIVIa MeKLy BEKTOPaMH AB . AC:
A5, 3, -1), B(5 2, 0), C(6 4, -1).

3ananne Ne 6. BLIMHC/INTS ILI0IIA/b MApaJLIENOrpaMMa, IOCTPOEHHOro Ha Bektopax & 1 0 :
a=p+3g, b=p-2qg; |p|=2, |g|=3, (p"q)=7z/3.

3aganue Ne 7. KomruiaHapHbl i BEKTOpsI A, buc?
a= {3, 1, —1}, b= {—2, -1, O}, Cc= {5, 2, —1}.

3ananne Ne 8. Hailtu paccTosstHue OT TOYKH MO JI0 TUIOCKOCTH, NPOXOJSIIeH uepe3 TOUKH
Ml(l, 0, 2), Mz(l, 2, —1), M3(2, -2, 1), MO(—S, -9, 1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
3X+y—-z2-6=0, 3x—-y+2z=0.
3aganue Ne 10. Berauciauts npenenbl QyHKINHA.

. Yx-6+2 . x*-3x-2
a) lim————; 6) lim=~—"——=
X—— x°+8 x>-1 x° —x—2

3ananne Ne 11. [Tons3ysch TabnuIe MPON3BOAHBIX, HAUTH TTPOU3BOIHBIE CIICTYIOMINX (HYHKITHN:

y =7 sin® x



BAPHUAHT 6

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

1 3 1 7 -1 1 2 0

Y A=[2 1 0| B=|4 8 3 A5 10 3)B=|L "4
1 -1 2 5 2 1 3 1

0 -1

3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOIA:

250
A=3 0 7
015

3aganue Ne 3. BIUUCIUTE ONpeIeNNUTENb:

3 -5 -2 2

4 7 4 4
|4 = 4 -9 -3 7
2 -6 -3 2

3aganue Ne 4. Pemmuth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHO MmaTpuipl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

X, — X, + X, =3
2X, + X, + X, =11
X, + X, +2X, =8

3aganue Ne 5. Haiity KocuHyC yriia MeXIy BEKTOpaMHU AB x AC:
A(—3, —7, —5), B (O, —1, —2), C (2, 3, O).
3aganue Ne 6. BbIYuCIHTH IUIOIIAIH MApaUIeIOrpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d u b:

a=2p-qg, b=p+3q; |p|=3, |a|=2, (p"q)=x/2.

3aganue Ne 7. KomruiaHapHbl 11 BEKTOpsI A, buc?

a={4, 3, 1}, b={1, -2, 1}, c={2, 2, 2.

3apanne Ne 8. Haiftu paccTosstHue OT TOYKH MO JI0 TUIOCKOCTH, NPOXOJSIIe uepe3 TOUKH

Ml’ M2’ M3:
M, (L 2 -3), My(L 0, 1), My (-2, -1 6), My(3 -2, -9)

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
X+5y+2z2+11=0, X—y—z—1=0.

3aganue Ne 10. Berauciauts npenenbl QyHKINH.

. Ux-2. . x®—3x+2
a) lim ; 6) lim———
X—16 [x_4 X*)lx - X _x_+1

3aganue Ne 11. [Tonb3yscek Tabnuiel MPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIONITUX (DyHKITHIA:

y =C0s2" + 4



BAPHUAHT 7

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

1 -2 6 1 1 2 0 -3 1 3
A A=l3 4 0| B=|3 0 -4 6) A=| 2 1 5 |B=|-2
o 9 -1 6 -1 8 -4 0 -2 2

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOIA:

2 —1 0
A=l _3 1 1
2 0 -1

3ananne Ne 3. BoIunuciuTh onpeneauTenb:

3 -3 -5 8
-3 2 4 -6
2 -5 -7 5
-4 3 5 -6

|4 =

3aganue Ne 4. Pemmth cucteMy ypaBHEHHMH METOAOM: a) OOpaTHOW MaTpuipl; 0) mo Qopmynam
Kpawmepa; B) metonom ["aycca:

X, +2X, =X, =7
2X, —3X, + X, =3
X, +X, —X, =6

3aganne Ne S. Halitn kocHHYyC yria MeKIy BEKTOpaMHu KB u R :
A(2, —4, 6), B(O, —2, 4), C(6, -8, 10).
3aganue Ne 6. BbIYuCIIUTH [UIOIIAIH MApaslieorpamMMa, IIOCTPOSHHOTO Ha BEKTopax d u b:
a=4p+q, b=p-q; |p|=7, |a|=2, (p"q)=7~/4.
3aganue Ne 7. KomruiaHapHbl i BEKTOpsI A, buc?
a={3, 2 1}, b={1, -3 -7}, c={1, 2, 3.
3aganume Ne 8. Haiftu paccrossHue OT TOYKH M o MO IUIOCKOCTH, MNPOXOJSUICH Yepe3 TOYKH
M;, M;, Mg
M, (3, 10, -1), M,(-2, 3, -5), M,(-6, 0, —3), My(-6, 7, —-10).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
3X+4y—2z+1=0, 2Xx—4y+3z+4=0.

3aganue Ne 10. Beraucauts npenensl GQyHKIUH.

. A9+2x -5, . x*+4x*+5x+2
a) lim———=; 6) lim -
-8 3y _2 x>-1  x°-3x-2

3ananne Ne 11. ITons3ysch TabnuIe MPON3BOAHBIX, HAUTH TTPOU3BOIHBIE CICTYIOMIHX (hYHKITHN:

y =2In(Inx) —2In2x



BAPHUAHT 8

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

3 -4 5 0 4 7 -13 0

A aA_|2 _3 1 B_l3 _6 1 6)A:[5—133jB: -21 1
3 _5 _1 5 -1 0 20 —-14 30-2

4 1 2

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

100 200 300
0O 100 200
0 0 100

3ananne Ne 3. BoIuuciuth onpeneauTenb:

-3 9 3 6
-5 8 2 7
4 -5 -3 -2
7 -8 -4 -5

|4 =

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOH marpuubl; 0) mo ¢dopmynam
Kpawmepa; B) metomom ["aycca:

4X, +7X, +3X; =—10
2X, +9%, —X; =8
— X, +6X, —3X; =3

3aganne Ne S. Halitn kocHHYyC yria MKy BEKTOpaMHu AB u AC:
A0, 1, —2), B(3 1, 2), C(4, 1, 1).

3aganue Ne 6. BbI4uCIUTH [UIOIIA/b TApAJLISTIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d H b:
a=p—-4q, b=3p+q; |p|=1 |q/=2, (p"q)==/6.
3aganue Ne 7. KomriaHapHsl i BEKTOpSI A , buc?
a={4, 3, 1}, b={6, 7, 4}, c={2, 0, —1}.
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH M o MO IUIOCKOCTH, MPOXOJSUICH Yepe3 TOUYKH
M,, M,, M;:
Ml(—l, 2, 4), MZ(—l, —2, —4), M3(3, o, —1), MO(—Z, 3, 5).

3aganue Ne 9. Hanncats KaHOHWYECKHE ypaBHEHUS MPSMOIA:

5+y—3z+4=0, X—y—+2z+2=0.

3aganue Ne 10. Beraucnuth npenensl QyHKIUN.

Vi-2x+x? —(l+x) . 8°+58°+85+4
; 6) lim ————
X x>-2  0°4+30° -4

a) lim

x—0
3aganue Ne 11. [Tonb3yscek Tabnuiel MPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CIICAYIONTUX ()yHKITHIA:
_Intgx

1-2x
e




BAPHUAHT 9

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

: 2 5 7 -1 0 2 0 -2 1 2
Y a=le 3 4| B=|1 4 3
5 -2 -3 0 5 8 5 0 -3 -3

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

(3 5 7
1 2 3
1 3 5

3apanne Ne 3. BEIYUCIHTE ONIpeIeTUTEIb:

2 5 1 2

A_—s 7 -1 4
e 5 -9 2 7
4 -6 1 2

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOM Marpuubl; 0) mo ¢dopMmynam

Kpawmepa; B) metonom ["aycca:

X, +3X, —2X; =—5
X, +9X, —4X%x; =—1
—2X, +6X%X, —3%X; =6

3aganue Ne 5. Haiitu KocuHyC yriia MeXIy BEKTOpaMHu AB x AC:
A(3, 3, —-1), B(1L 5 —2), C(4, 1, 1).
3aganue Ne 6. BbI4uCIHTH [UIOIIA/Ib TApAJLISTIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d u b:

a=p+4q, b=2p—q; |p|=7, |d|=2, (pAq)zyr/S.

3aganue Ne 7. KomriaHapHbl i BEKTOPSI A , buc?

a={3, 7, 2}, b={-2 0, -1}, c={2, 2 1.
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH MO JI0 TIJIOCKOCTH, MPOXOASIIEH uepe3 TOUKH

M,, M,, M,"
M, (0, —3, 1), M,(—4, 1 2), M,(2, —1, 5), My(-3, 4, -5).

3aganue Ne 9. Hanmcats KaHOHWYECKHE ypaBHEHUS MPSMOIA:

X—y—z—2=0, X—2y+z+4=0.

3aganue Ne 10. Beraucnuth npenensl QyHKIAHN.

. \8+3x+x* -2 . xS =3x—
a) lim ol )ZC ; 0) IlrpLxZ2
x—0 X+Xx x>-1 x4+ x

3aganue Ne 11. [Tonb3yscek Tabnuiiell IPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CIICAYIONITNX (yHKIIHIA:

y =In(x+2) In(~v1+ x?)



BAPHUAHT 10

3ananne Ne 1. Haiitu npousBenenue Mmatpun AB:

2 0
2 7 3 -7 0 4
a) 6) 41
A=|3 9 4| B=|8 3 5 A=(7 2 0 -1)B=
1 5 3 1 -1 0 1 -3
0 -1

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

A=( 2 1 3
7 3 10
15 6 20

3apanne Ne 3. BEIYUCIHTE ONIpEIeTUTEIb:

2 -5 4 3
3 -4 7 5
=4 _o 8 s
-3 2 -5 3

3aganue Ne 4. Pemmuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOH Marpuubl; 0) mo ¢dopMmynam
Kpawmepa; B) metonom ["aycca:

X, +x, —4x; =1,
x, +2x, —3x5; =5,
3x;, —2x, +4x; =4,

3aganue Ne S. Haiitu KocuHyC yria MeXIy BEKTOpaMu AB x AC:
A(1L -2, 3), B(O, -1, 2), C(3 -4, 5).

3aganne Ne 6. BLIMHCIUTD IUIOMAb MApAILIEIOrPAMMA, IOCTPOSHHOTO Ha BekTopax A u D :
a=p+2dq, b=3p-q; |p|=1 |d/=2, (p"q)=7=/6.
3ananue Ne 7. Kommianapus u sextopst &, 0 u C?
a={2, 3, 1}, b={-1 0, -1}, c={2, 2, 2}.
3aganme Ne 8. Haiitn paccrosmme or toukn M 10 miockoct, mpoxomtmeii wepes Touku
I\/Il’ MZ’ MS:
M, (-3, 4, -7), M,(1, 5 —4), My(-5, -2, 0), M,(-12, 7, -1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
2X+y+z—2=0, 2Xx—y—3z+6=0.

3aganue Ne 10. Berauciauts npenensl QyHKINH.

3 3 _ 2 . 1\2
2 “m\/27+x \/247 X 6 lim (32x x 1)
x->0 x+23/x x>1 x° +2x° —x—2

3aganue Ne 11. [Tonb3ysich Tabnuiei Mpou3BOIHBIX, HAUTH TPOU3BOJIHBIE CICYIONICH (BYHKITUH

COS X+/Sin X

y=¢
CEMECTP 2



BAPUAHT 1
3aganue 1. Haiitu HeonpeneaeHHbIE MHTETPATIBL.

a)j " * sin 2xdx: 6) Iarctgﬁdx; B) j o ;
X+

3apanmue 2. [Toms3ysce popmynoit Herorona-JIeliOHNIIA, BRIYACIAT ONPEACTICHABIN HHTETPa.
0
I(xz —4)cos3xdx.
-2

3amanne 3. Haiitu rutonans Gurypsl orpaHnueHHON TnHUAME. CienaTh 4epTex.
y=5-x%, 3x+y=1.

3ananmue 4. Haiitn 9acTHBIC MPON3BOIHBIC TIEPBOTO U BTOPOTO MOPSAKA (PyHKITHH:
z=x’

3amanue 5. Haiitu rpaguent Qpyakmun Z = f (X, y) B Touke M (X, y)

z=xy—2x"+4y-5, M(2;3)
3ananme 6. Uccnenosars dpynxumo Z = T (X, Y) na sxcrpemym.
z=6y—3y? —2x*-8x—6
BAPUAHT 2

3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPATIbL.

6) _[ex In(1+3e*)dx; IZX SN

a)'[ xdx
(C+4)° X +1

3amanmne 2. [Tonp3ysice popmysoit HetoroHa-JIeiiOHMIIa, BBIYUCINTD ONIPEACICHHbII HHTErpall.

1
J-4arctgx— X dx.

. 1+x°
3apanme 3. Haiitu muromane Gurypsr orpanndaeHHON TuHISIMA. CIeiaTh 9epTex.
y=4-x*, y=x2-2x
3ananue 4. HaiitTi yacTHbIE IPOU3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA QYHKIIHK:
1
arctg Y
X

3amanue 5. Haiitu rpaguent Gpynxiun Z = f (X, y) B Touke M (X, y)
2 =xy, M(4;2)
3ananue 6. Uccnenosars pyuxuuo Z = f (X, y) Ha 3KCTPEMYM.
z=yJx —y> —x+6y
BAPUAHT 3

3ananme 1. Halitu HeonpeaeneHHble HHTETPAbI.

. J- (3x—="7)dx

6) | x3*dx;
)-[ x>+ 4x° +4x+16

x*dx
a) I—S ;
v1-X
3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEICHHBII HHTErpaJl.

0
j(xz +4x + 3) cosxdx.
-1



3aganue 3. Haiitu tutomans Gurypsl orpanndeHHON JTHHUSAMHA. CIenaTh 9epTexK.
y=2X-X*+3, y=x>-4x+3.

3ananue 4. HaiiTi 4acTHBIC TPOU3BOJHBIE TIEPBOTO U BTOPOT'O MOPSIKA QYHKIIHU:

Y
Ux
3aganue 5. Haiitn rpamuent gyaxuwm Z = T (X, Y) 8 1ouxe M (X, Y)

4
Z:ﬁ, M(—1,2)
X +y

Z=X\Yy +

3ananue 6. Uccnenosars pynkiuo Z = f (X, y) Ha 9KCTPEMYM.

z=x3+y?—3xy

BAPHUAHT 4
3aganue 1. Haiitu HeonpeneaeHHbIE HHTETPAIIBL.
J- dx I arcsin x J dx
cos’ x(3tgx +1) NI X2+ X2 42X+ 2

3aganmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYACIAT ONpPEACIICHHBI HHTETPa.
1
2,3x
'fx e~ dx.

3apganme 3. Haiitu muromans ¢purypsr orpanndeHHON TuHUsIMHA. CenaTh 4epTex.
y=x2-4x+8, y=3x>-x*

3amanue 4. HaliTi 4acTHBIE TPOM3BO/HBIE EPBOTO M BTOPOTO MOPSAKA QYHKIIHK:
X
z=arctg—
y
3ananue 5. Haiitu rpaguent Gpyaxiun Z = f (X, y) B Touxe M (X, y)
z=arctg (y/x), M(L1)
3ananue 6. Uccnenosars pynxiuo Z = f (X, y) Ha SKCTPEMYM.

z=e*(x+Yy?)

BAPUAHT 5
3ananme 1. Halitu HeonpeieneHHbIe UHTETPAbI.
cos3xdx x?dx
a _[— 6) Ix2e3xdx B I - 5
4 +sin3x X*+5X" +8x+4

3ananmue 2. [Tons3yscs popmynoit Herorona-JIeliOHNIIA, BRIYUCINT ONPEACTICHHBIN HHTETPa.

T
j(8x2 +16x +17)cos4xdx.
0
3aganue 3. Haiitu tutomans Gurypsl orpanndeHHON THHUSAMHA. CIenaTh 9epTexK.

y=x3-3X, y=4x+6.
3aganue 4. HaiiTn 9acTHBIC TPOU3BOIHBIC TIEPBOTO U BTOPOTO TOPSAKA (PYHKITHH:

z = arctg(xy)

3ananue 5. Haiitu rpaguent Gpyaxiun Z = f (X, y) B Touxe M (X, y)



2
X
7=20-"——y% M(4;2)
4
3ananue 6. Uccnenosars pynkiuo Z = f (X, y) Ha 9KCTPEMYM.

Z=3X+6Yy—x>—xy—y>

BAPHUAHT 6

3apanmue 1. Haiitu HeonpeneneHHbIC HHTETPAIIEI.

a) _[LXdX 5) _[xarcsin%dx

{cos® x

3aganmue 2. [Toms3ysck popmynoit Hetotona-JIeftOHMIIA, BEIYUCIUTD ONPEACICHHBIA HHTETPAI.

B) Jﬂdx

x* 4+ x% - 2x

0 X
[ +2)e2dx
-2

3amanue 3. Haiitu rutonans Gurypsl orpaHnueHHOM TnHUAME. CienaTh 4epTex.
y =X, y=x".
3ananue 4. HaiiTi yacTHbIC IPOU3BOIHBIE TIEPBOTO U BTOPOT'O MOPSIKA PYHKIIHMK:
2X —
z= Y
X+2y
3amanue 5. Haiitu rpaguent Qpynxmun Z = f (X, y) B Touke M (X, y)
z=x2+y% M(422)

3amanme 6. Uccnenosats pynxmuo Z = f (X, y) Ha SKCTPEMYM.

z=x3+8y> —6xy+1

BAPUAHT 7
3ananme 1. HaiitTu HeonpeaeneHHbIE HHTETPABI.
X + arctgx)dx x* —3)dx
\ [t arcgx Y B it 3
1+x X" +5x°+6

3amanmne 2. [Tonp3ysice popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEIeHHbII HHTETrpal.
s

6
jsin43xdx
0
3amanne 3. Haiitu ruromans Guryps! orpanndeHHON JInHUAME. CienaTh 4epTex.
y=9-x° y=x%-2x+5.
3ananue 4. HaiiTi 4acTHBIE IPON3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINH:
7=x*+3x’y-y°
ananme 5. Haiitn rpamment gynxunn Z = T (X, y) B Touxe M (X, y)
2.,2 4 .
z=5x%y? —3xy° + y*, M (L))

3ananue 6. Uccnenosars pyuxuuo Z = f (X, y) Ha KCTPEMYM.




BAPHUAHT 8

3ananme 1. HaliTu HeonpeeneHHble HHTETPAbI.

arctg/xdx . x2dx
_— 6 d
a)J. N ) [xsinxcosxdx 8) Ix =

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiOHMIIa, BEIMUCINTD ONIPEAEICHHbII HHTErpall.

T

3
jctgxdx

4
3apanmue 3. Haiitu mutomanps Gurypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.

y=3x*+1, y=3x+7.

3ananue 4. HaiiTi yacTHbIE IPON3BOIHBIE TIEPBOTO U BTOPOTO MOPsAKa QYHKIIHUH:

_ 2y
X—y
3amanue 5. Haiitu rpaguent Gpyakmun Z = f (X, y) B Touke M (X, y)
z=x%-2xy+3y-1, M(L2)
3aganue 6. Uccnenosars Gyuxumo Z = T (X, y) Ha 3KCTPEMYM.

Z=2XxXy —4x -2y
BAPUAHT 9

3aganue 1. Haiitu HeonpeeaeHHbIE UHTETPAJIbL.

sin xdx : x* — X +1)dx
J. 6) .fx23|n4xdx I( )
33+ 2cosx x*+2x° -3
3aganme 2. [Toms3ysce hopmynoit Herorona-JIeitOHAIIA, BEIYUCIUTD ONPEACICHHBIA HHTETPa.
T
J% cosxdx
1+sinx

3ananue 3. Hatitu mutomanp ¢purypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.
y?=9x, y=3x.

3ananne 4. Haiiti 4acTHBIE IPON3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINK:

z=\x*+y*+7*
3apanme 5. Haiitu rpajuent Qynkiuun Z = f (X, y) B Touke M (X, y)
z:——E—EgA4012)

X2 +y

3apanme 6. Uccnenosars Gpynkumio Z = f (X, y) Ha 3KCTPEMYM.
z=x*+y?—-2x-2y+8
BAPUAHT 10

3aganue 1. Haiitu HeompeneaeHHbIE MHTETPAIIBI.
Y4+Inx x* -6
a) I—dx 6) J-xlnz xdx j ( )

X x* +6x*+8
3anganue 2. [Toap3ysach Gopmyrnoii HetotoHa-JIeiiOHMIIa, BEIYUCITUTE OTIPECIICHHBI HHTETPAIT.



COSX
5 O+ COSX

3amanne 3. Haiitu rutonians Gurypsl orpaHnueHHOM TnHUAME. CenaTh 4epTex.

dx.

—r N

y2=9x, y=x+2.

3ananmue 4. Haiitu 9acTHBIC TPON3BOJHBIC TIEPBOTO U BTOPOTO MOPSAKA (PyHKITIH:
z=x’sin’y

3ananue 5. Haiitu rpaguent Gpyaxiuu Z = f (X, y) B Touxke M (X, y)
z=5x2y—3x° + y* M(4;2)

3amanue 6. Uccnenosars pynxmuo Z = f (X, y) Ha DKCTPEMYM.

z=x3y2(6-x-y), (x>0,y>0)



5. Metoanuyeckne MaTepuaibl, ONpeaessiiomue nNpouexaypsol
OLICHUBAHUA KOMIIETCHLMHU

5.1 Kputepuu oneHNBaHUs KOJUIOKBHYMa

OneHka «OTJMYHO» BBICTABISIETCS 3a TIIYOOKOE 3HAHHE IPEAYCMOTPEHHOIO IPOrpaMMoOi
MaTepuana, 3a yMEHHE YeTKO, JaKOHMYHO M JIOTMYECKH IOCJIeN0OBaTeIbHO OTBEYaTh Ha
[IOCTaBJIEHHBIE BOIIPOCHI.

OneHka «xopomio» — 3a TBEpJOE 3HAHME OCHOBHOrO (IPOrpaMMHOr0) Marepuana, 3a
IrpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEHN OTBETHI HA MIOCTABJIEHHbBIE BOIIPOCHI.

OrneHka «y10BJIeETBOPUTEIBLHO» — 32 001ee 3HAaHHE TOJIBKO OCHOBHOI'O MaTepualia, 3a OTBETHI,

colepXkalie  HETOYHOCTHM  WIM  ciab0  apryMEHTHpOBaHHBIE, €  HapylICHHEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa.
OneHka «HeyHOBJIETBOPUTEJIbHO» — 3a HE3HAHWE 3HAYUTENIBHOM dYacTh MIPOrpaMMHOrO

MaTtcepuajia, 3a CYIICCTBCHHBIC OIIMOKH B OTBETAxX Ha BOIIPOCHI, 3a HCYMCHUC
OpPUCHTHUPOBATLCA B MAaTCPUAJIC, 3a HC3HAHUC OCHOBHLIX IMOHSTUHI JUCHUIIIINHBI.

5.2 Kpurtepum onleHMBaHUS TECTUPOBAHMS

[TIpu TecTupoBaHuMM Bce BepHbIe OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4yHO

75%-90% xoporro

60%-75% ynoBIeTBOPUTEIHHO

Menee 60% HEYIOBJIETBOPUTEIHEHO

5.3 Kpurepuu oneHuBaHHSI Ka4eCcTBAa BbINOJHEHUS] pacieTHO-TpaguyecKux pador,
KOHTPOJIbHBIX PadoT

O1eHKa «32aYTEeHO0» BBICTABIISETCS 00YJaIOEMYCsl, €ClTH  00y4YaroIUNCs MOYTH OTBETHI
Ha BCE BOIIPOCHI, TOCTABJICHHBIE ITPETIOJABATEIIEM Ha 3aIIUTE.

O1eHKa «He 3aYTEeHO0» BHICTABISIETCS 00yJaromeMycs, eCi 00yJaroIuicss He TpOsIBUII
[IyOOKHMX TEOPETHUECKHUX 3HAHUI MPU OTBETE HA BOIIPOCHI.

5.4. Kputepuu ouneHMBaHUsI KA4eCTBA KOHTPOJILHOI PadoThI
OIICHKA «3a4YTEeHO0» BBICTABIsIeTCS OOydarolemMycs, eciu paboTa BbINOTHEHa 0e3 OmuOoK, U
00ydJaroeMycs y1aaoch 3alUTUTh KOHTPOJIbHYIO pa0b0oTy 06€3 HaBOSIINX BOIIPOCOB;
OIICHKA «He 3a4TeHO0» BBHICTABISETCS Korja paboTa HE BBHIMOJIHEHA MO TPeOOBAHUSM, WU
00ydJaronuiics He MOXKET 3aIUTUTh KOHTPOJIBHYIO PaboTy.

5.5 Kpurepun onieHMBaHHUA KAa4eCTBA YCTHOIO0 0TBETA HA KOHTPOJIbHbIE BOIIPOCHI
OneHka «OTJMYHO» BBICTABISIETCS 3a TJIyOOKO€ 3HAaHUE MPEIYCMOTPEHHOTO MPOrpaMMOin
MaTepuana, 3a YMEHHE YETKO, JAaKOHWYHO M JIOTUYECKH IIOCIENOBAaTENBHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI.

OneHka «xopomo» — 3a TBEpAO€ 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuana, 3a
IpaMOTHBIE, 0€3 CYIIEeCTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJICHHBIE BOIPOCHI.
OrneHka «y/10BJIE€TBOPUTEIbHO» — 3a 00Ilee 3HAHHWE TOJILKO OCHOBHOI'O MaTepuaa, 3a OTBETHI,

CoJACpKamuec HCTOYHOCTH 5005 c1abo APTYMCHTUPOBAHHELIC, C HApymeHueEM
MMOCJICA0OBATCIIPHOCTH U3JIOKCHHUA MaTCpHraia.
OLIGHKa «HEYAOBJIETBOPUTEJIBbHO» — 3a HE3HAHHUC 3HAYUTEILHON YacTHu nporpaMmMHOTO

MaTepuaia, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS
B Marepuase, 3a HE3HaHUE OCHOBHBIX MOHSATUN JUCIUTIIINHBL.



5.6 Kpurtepuu oueHnBaHus IK3aMeHa MO TUCHHUILINHE « MaTeMaTHKa»

OneHka «OTJMYHO» BBICTABISIETCS 3a TIIYOOKOE 3HAHHE IPEAYCMOTPEHHOTO IPOrpaMMOi
MaTepHaa, CoJIepKallerocsi B OCHOBHBIX U JONOJHUTEIbHBIX PEKOMEHIOBAHHBIX JINTEPATYPHBIX
MCTOYHUKAX, 32 YMEHHUE YETKO, JAKOHMYHO M JIOTMYECKHM IIOCJIEJOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIPOCHI, 33 YMEHHE aHAJIM3UPOBATh W3ydaeMble SBJICHHS B MX B3aMMOCBSI3U
nu JUATICKTUYCCKOM Pa3sBUTHU, NPUMCHATH TCOPCTHUYCCKHUC IIOJIOXKCHUA HIpU PCIICHHUU
IPAaKTUYECKUX 3a/1a4.

OneHka «XOpomo» — 3a TBEPAOE 3HaHME OCHOBHOIO (IIPOrpaMMHOr0) MaTepuaia, BKIIIouas
pacueTsl (IIp1 HEOOXOAUMOCTH), 3a I'PaMOTHBIE, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBETHI HA
IMMOCTABJICHHBIC BOIIPOCBHI, 3a YMCHHUC HNPUMCHATL TCOPCTUUCCKHUC IMOJIOKCHUA IJI PCHICHUA
IPAaKTUYECKHX 3a/1a4.

OneHka «yAOBJETBOPUTEJIBLHO» — 3a oO0llee 3HAHME TOJbKO OCHOBHOIO MaTepuana, 3a
OTBETHl, COJepXallie HETOYHOCTH WJIM CcJabo apryMeHTHpPOBaHHbIE, C HapyILIEHUEM
IIOCJIE0OBATEIBHOCTA  M3JIOKEHHMs Marepuana, 3a ci1aboe IpPUMEHEHHE TEOPETHUYECKHX
HOJIOKEHUH TPU PEIIEHUH MPAKTUYECKHUX 3aa4.

OneHka «HeyJHOBJIETBOPUTEJIbHO» — 3a HE3HAHWE 3HAYUTENIbHOM dYacTh MIPOrpaMMHOrO
MmaTepuaija, 3a CYLIEeCTBEHHble OIIMOKM B OTBETaX Ha BONPOCHI, 3a HEyMEHHE
OpPUCHTHUPOBATLCA B pacyC€Tax, 3a HC3HAHHEC OCHOBHBLIX MMOHSATHH JUCLHUITIINHBI.



