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1. HEJIX OCBOEHUA JUCHUIIJINHBI
1.1 enb10 0CBOCHUS TUCLMILINHBI «MaTeMaTuka» SBISETCS:

— (¢dopMHupoBaHKE YTIIyOJICHHBIX MPO(heCCHOHATBHBIX 3HAHUHN B 00JIACTH BBICIICH
MaTeMAaTUKH.

1.2 3agaum QUCHUILIHNHLIL:

— 3HaKOMCTBO C BOKHEHIIMMU MOHITUSIMHA MaTEMaTHYECKOTO amnmapara.

— M3ydenue TeOpeTuYeCcKuX OCHOB, IPHEMOB U METOJIOB BBICIIEH MaTeMaTHKU.

- Bblpa6OTKa MPaKTUYCCKUX HABBIKOB MAaTCMATUYCCKOI'0 UCCIICAOBAHUA SIBJICHUI U
IIpoLeCCOB, CBA3AHHBIX C CEITbCKOXO03SIMCTBEHHBIM IMPONU3BOACTBOM.

2. MECTO JJUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. qucuuruinHa «MaTtemaThka» OTHOCHTCS K 6a30Boit yactu bioka 1, uMeer TecHyro
CBSI3b C IPYTMMH TUCITUTLTMHAMH.

2.2. B Tabnmume mNpuBENEHBI TMPEANIESCTBYIOIMNE W TOCIEAYIONUE JIUCIUTUINHEI,
HaTpaBJieHHbIe HAa (HOPMHUPOBAHHE KOMITETCHIIMI JUCIUIUIMHBI B COOTBETCTBHHM C MATPHIICH
komnerenuuii OII.

I[IpexmecTByouMe 1 MoOcJaeAyOUHe THCHHUILIMHBI,
HalNpaBJ/IeHHbIE HA (POPMUPOBAHUE KOMIIETEHIIHI

No
y [IpenmecTByronye TUCIUILTMHBI [Tocnenyromye TUCHUTIITUHBI
o/a
1. Onwupaercst Ha 3HaHUSI, cHOPMHUPOBAHHBIE I'mppasnuka
JUCUHUIIMHAMU MPEABIIYIIETO YPOBHS
o0pa3zoBaHMs
Temnorexumka
ABTOMAaTHKa

TeopeTnyeckas MeXaHHUKa

ConpoTHuBieHHE MaTEpUaAJIOB

TCOPI/IH MECXaHU3MOB U MalllMH

I[eTaJ'II/I MalirvH 1 OCHOBBI
KOHCTPYUPOBAHUA MAIllIUH

HaIle)KHOCTI) TEXHUYCCKHUX CUCTEM

HpI/IKJ'Ia)IHaJI MaT€MaTHKa

CTaTHCTHKO-MaTeMaTHYECKHE MCTOBI
B TCOPHUU HAACI)KHOCTU




3. ”HAUKATOPBI JOCTUXKEHUA KOMIIETEHIIMN

[Lmanupyemsie

pe3yJbTaThl

OCBOEHMs 00pa30BaTENBbHONW MPOTPaMMBbI

(OI) -

KOMIICTCHIINH o6yqafom1/1xcs1 OIPECACIIAIOTCA Tp€6OBaHI/I$IMI/I CTaHJapTa II0 HalpaBJICHUIO

noaroroBku 35.03.06 ArpounkeHepus U (OPMHPYIOTCSI B COOTBETCTBHM C HHIMKATOpa

noctmxenun OI1

Ne Homep/ HaumenoBanue B pe3yabTarte uyuyenusi yueoHou
/i HHJIEKC KOMIEeTEeHI[UH AUCHUILTHHBI 00y4aromuecsi J0JLKHbI:
KOMIIETEHI[U U (wIm ee yacTm)
1 2 3 4
1. OIIK-1 CriocoGeH pemarh TUIO- OIIK-1.1. JIeMoHCTpUpYET 3HaHHWE OCHOB-
Bbl€ 3aJlaud NpOoQeccuo- | HbIX 3aKOHOB MAaTEeMaTHYECKUX, €CTECTBE-
HAJILHOW JICATENIEHOCTH Ha | HOHAYYHBIX W OOMIENTPOdECCHOHATBHBIX
OCHOBE 3HaHUI OCHOBHBIX | JTUCIMIUIMH, HEOOXOAUMBIX IJISi PELICHUs
3aKOHOB MaTEMaTHYECKUX | THUTIOBBIX 3agaq B obmacti
U €CTECTBEHHBIX HayK C arpouHXEHEepUn
npuMmenenueM uHpopma- | OIIK-1.2. Vcnoas3yer 3HaHUS OCHOBHBIX
IIUOHHO-KOMMYHHKAIIMOH- | 3aKOHOB MAaTE€MaTHYeCKHMX M €CTEeCTBEH-
HBIX TEXHOJIOTHUH HBIX HAyK U PEIICHHUs CTaHIapTHBIX 3a-
J1a4 B arpOMHKEHEPHH
OIIK-1.3. Ilpumensier “HPOPMAIIIOHHO-
KOMMYHHKAI[MOHHBIE TEXHOJIOTUU B
peIIeHUH THITOBBIX 3a/1a4 B 001aCTH
arpoMHXEHepUHu
2. IK-1 I'otoBHOCTH M3y4aTh U uc- | [IK-1.1. JlemoHCTpupyeT 3HaHUS OCHOB-
MOJIb30BaTh ~ HAyYHO-TEX- | HBIX 3TAIlOB Pa3BUTHsI HAYKU U TOJIOXKe-
HUYECKYI0 HH(pOpMAIHIO, | HUS METOAOJIOTUH HAYYHOTO UCCIIEI0Ba-
OTEUYECTBEHHBIH M 3apy- | HUS; OOIIEHAay4YHbIE METOAbI IPOBEACHHUS
O€XHBII OMBIT MO TEMATH- | COBPEMEHHOTO HayYHOT'O UCCIIET0OBAHHS
K€ MCCIIeIOBAaHUI IIK-1.2. OOpabaTeiBacT | XpaHUT HH-
(opmarnio, HOJTYUECHHYIO B pe3yIbTaTe
M3YYEeHUs Hay4YHOH JINTEepaTyphl
[IK-1.3. OcymectBisier 000CHOBaHHBIN
BBIOOP TeMBbI Hay4HOH paboThI; odopmiie-
HUs Y9eOHO- MCCIIEIOBATENbCKUX paboT
3. [K-3 I'otoBHOCTE K o0Opabotke | [IK-3.1. I[IpuMeHsieT OCHOBHBIE 3aKOHBI
pe3yJIbTaTOB SKCIIEPUMEH- | €CTECTBEHHOHAYYHBIX TUCIHUIUIMH B IPO-
TaJbHBIX UCCIIEI0BAHUN (heccHOHaIbHOU NI€ATENBHOCTH, METObI
MaTEeMaTHYECKOT0 aHajln3a W MOJEIHPO-
BaHHUS, TEOPETHUYECKOTO0 M OSKCIEPUMEH-
TAJILHOTO HCCIIEZIOBaHUS M 00paboTKe HX
pE3yJIbTaTOB
[IK-3.2. HMcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B TPO-
(hecCuOHaNbHOU JIEATETHPHOCTH, METOIBI
MaTEeMaTHYeCKOro aHajiu3a M MOJAEIUpO-
BaHUs, TEOPETHYECKOTO U IKCIEPHUMEH-
TaJIbHOTO HCCIEAOBaHUSA YMETh oOpalda-
TBIBATh UX PE3YJIHTATHI
[1K-3.3. Kpuruueckd OCMBICIMBAET pe-
3yJIbTaThl MPUMEHEHUS] OCHOBHBIX 3aKOHOB
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€CTECTBCHHOHAYYHBIX JTUCIMIUIMH B IPO-
(dheccuoHATBHOW JIEATENTHOCTH, WCTOJb-
3yeMble METOJBl MATEeMAaTHYECKOTO aHa-
U332 ¥ MOJCITUPOBAHUS, TEOPETUICCKOTO
Y 3KCIIEPUMEHTAIILHOTO UCCIICIOBAHMUS
pu 00paboTKe pe3ybTaTa

4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI

4.1. OFbEM JUCHUIJIMHBI U BUbl YYEBHOM PABOTHI

Ounas ¢popma o0ydyeHus

Buj y4eOHoii paGoThI Bcero CemecTpsl
1acos Nel Ne 2
4acoB 4acos
1 2 3 4
AyauTopHasi KOHTaAKTHasi padoTa 158 90 68
(Bcero)
B TOoM unce: - - -
Jlexuuu 70 36 34
[IpakTHdeckue 3aHATHS 52 18 34
JlaGopaTopHbie pabOThI 36 36 -
KonTakTHasi BHeayIMTOpHasi pa-
0oTa, 8 mom yucne:
WNunuBunyanbHple W TPYINIIOBBIE 4 2 2
KOHCYJIbTaITI!
CamocrosiTe/ibHasA pabora 72 25 47
o0yuawuerocs (CPO) (Bcero)
Pacuemno-epaghuueckas paboma 15 10
Tloozomoska x 3ausmuam 15 10
Tloozomoexa k npomescymounomy 15 10
KOHmMpOoJ1io
Camonodzomoexa 27 10 17
IpomexyT | 5k3ameH (D), B TOM 2 (54) 2 (27) 2 (27)
OYHas YHCIIe:
arrecranu | [Ipuem 7k3., yac. 1 0,5 0,5
i Koncynbranusi, gac. 4 2 2
CPO, uac. 49 24,5 24,5
HUTOIO: 4acoB 288 144 144
Obwas 3ad. e. 8 4 4
TPYA0EMKO
CTh
3aounas popma 00ydeHUs
Bua y4eOHoii paGoThI Bcero CemecTpsl
1acos Nel Ne 2




4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTaKTHas padoTa 158 90 68
(Bcero)
B ToMm unce: - - -
Jleknun 70 6 6
[IpakTrnyeckue 3aHATUA 52 8 6
KonTtakTHasi BHeayauTOpHasi pa- - - —
0oTa, 8 mom yucne:
NupuBunyansHple W TPYINIIOBBIE 2 1 1
KOHCYJIbTaI[I!
CamocrosiTeibHAs padora 247 125 122
o0yuawmerocs (CPO) (Bcero)
Koumponvuas paboma 97 50 47
Tloozomoexa k 3ausmusam 50 25 25
Tloozomoska Kk npomexNcymouHomy 50 25 25
KOHmMpOJio
Camonodzomoexa 50 25 25
Ipomexyr | 3auér (3), B TOM 3 3 _
OuHAsA YHCIIe:
arrecranu | [Ipuem 3auera, yac 0,3 0,3 _
1 sk3aMeH (D), B ToM 209) — 209)
qHCTe:
[Ipuem 3k3., yac. 0,5 - 0,5
CPO, uac. 12,2 3,7 8,5
HUTOIO: 4acoB 288 144 144
Obmas 3ad4. el. 8 4 4
TPYA0EMKO
CTh

4.2. COJEP)KAHUE YUYEBHOM JUCIUILIMHBI

4.2.1. Pazgesnl (TeMbl) AMCUMILVIMHBI, BU/IbI Y4eOHOH 1eSITeJIbHOCTH H (DOPMBbI KOHTPOJIA

Ounas ¢gopma o0yuenust

Ne
n/n Buabl yueOHoii 1eATEJIbHOCTH,
DopMbI
BKJIIOYasl CAMOCTOSATEIbHYIO -
TeKyllei u
HaumenoBanue pasiesa (TeMbl) pabory o0y4arommuxcsi (B y
MPOMEKYTOY
JUCHHUATIMHBI yacax) .
HOM
J | JIP | II3 | CP | Beer | aTTecTannu
0 0
1 2 3 4 5 6 7 8
Cemectp 1




Pazoen 1. DieMeHThl IMHEHHON areo-
PBL

16

Cobecenona-
HHE,  KOJIIOK-
BHUYM, TEKYLIUN
TCCTOBBIN
KOHTPOJITb

Pazoden 2. DnemMeHTHI BEKTOPHOH aii-
reOphI.

16

CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYIIUI
TECTOBBIN
KOHTPOJTH

Pa3zden 3. Ananutndeckasi reOMeTpHs
Ha IJIOCKOCTU U B IPOCTPAHCTBE.

26

Cobecenona-
HHE,  KOJIJIOK-
BUYM, TEKYIIUN
TECTOBEIN
KOHTPOITb

Pasoen 4. BBenenue B aHauus.

20

10

20

57

CobecenoBa-
HHE,  KOJLIOK-
BUYM, TEKYyIUI
TECTOBBIN
KOHTPOJTH

BHeay,I[I/ITOpHaﬂ KOHTaKTHas pa60Ta

I'pynnoBele  u
WHIWBHTyallb-
HbIE  KOHCYJIb-
TaIH

6

HpOMe)KYTO‘-IHaﬂ aTTeCTalud

27

IK3aMeH

HToro yacos 3a 1 cemecTp:

36

18

36

25

144

Cemectp 2

Pa3zden 5. VInTerpanbHOE UCUYUCIICHUE
(yHKIUU OJTHOW MEPEeMEHHOM.

10

26

CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYIIUI
TCCTOBBIN
KOHTPOJIb

Pazoen 6. ludpdepennmanbroe ucumc-
JeHrne QYHKIUN HECKOJIBKUX MepeMeH-
HBIX.

10

26

Cobecenona-
HHE,  KOJLIOK-
BUYM, TEKYLIUN
TECTOBBIN
KOHTPOJIb

Pa3zoen 7. luddepennmansubie ypa-
HEHMSL.

16

ColOecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYIIUI
TCCTOBBIN
KOHTPOJIb

10

Pa3zoen 8. Yncnosbie 1 GyHKITNOHATH-
HBIE PSIBIL.

14

Cobecenona-
HHE,  KOJLIOK-
BUYM, TEKYLIUN
TECTOBBIN
KOHTPOJIb




11 | Pazoen 9. Cnyuaiinple coObiTuss u | 6 — 6 6 18 | CobecenoBa-
ClIy4yaliHbl€ BEJIUYMHBI. HHE,  KOJUIOK-
BHUYM, TEKYLIUN
TECTOBBIN
KOHTPOJIb
12 | Pazoen 10. MeTtoibl MaTeMaTU4IEeCKON 4 — 4 7 15 | CobecenoBa-
CTaTUCTHKHU. HHE,  KOJUIOK-
BUYM, TEKYILIUI
TECTOBBIN
KOHTPOJIb
13 | BHeaynuTopHas KOHTakTHasi paboTa - - - - 2 ['pynmoBeie  u
WHAWBUAYAJb-
HbIE  KOHCYIJIb-
Taluu
14 | IlpomeKyTOYHAS aTTeCTALMA 27 | Jk3amMeH
HToro yacos 3a 1 cemecTp: 34 - 34 47 144
Bcero 1acos: 70 | 36 52 72 | 288
3aouynas popma 00yyeHUs
Ne
n/m Buabl yueOHoii 1eATeJIbHOCTH,
DopMbl
BKJIIOYAsl CAMOCTOSATEIbHYIO -
TeKyluei u
HaunmeHoBanue pasesia (TeMbl) padoty ody4arommuxcs (B y
MPOMEKYyTOY
JUCHMILIMHbBI qacax) o
HOM
J | JP | II3 | CP | Beer | ATTecTalnu
0
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pazden 1. neMeHTHI JIMHEHHO anred- | 2 - 2 30 34 | CobecenoBa-
pHIL. HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas paboTa
2 | Pazden 2. DneMeHTH BEKTOPHOH all- - 2 30 Cobecenosa-
reOphI. HUE,  KOJUJIOK-
BUYM, pac-
4eTHO-Tpadu-
yeckas paboTa
2 66
3 | Pazden 3. AHanuTudeckasi reOMETpUS - 2 30 CobecenoBa-
Ha INIOCKOCTH ¥ B IPOCTPAHCTBE. HUE,  KOJIJIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckasi pabora




Pasoen 4. BBenenue B aHaius.

35

39

CobecenoBa-
HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabora,
TEeKYyIIUA TecTo-
BBI KOHTPOJIb

BueayauropHas koHTakTHas paborta

I'pynnosele  u
WHIUBUYAJTb-
HbIE  KOHCYJIb-
TalH

6

IIpome:kyTOuHas aTTecTALMSA

3auér

Hroro yacos 3a 1 cemecTp:

125

144

Cemectp 2

Pa3zden 5. VInterpanbHOE UCYHCIIEHUE
(yHKIIMU OJTHOW MEPEMEHHOM.

40

44

CobecenoBa-
HUE,  KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
geckas padorta

Pazoen 6. [ludpdepenimanbaoe ucyuc-
jeHue QYHKIUH HECKOJIbKUX MEepeMEH-
HBIX.

Pazoen 7. Tuddepennmanbubie ypas-
HEHUSI.

10

Paszoen 8. Uncnosbie u GyHKIIMOHAb-
HBIE PSIJIBL.

40

44

CobecenoBa-
HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas paboTa

Co0OecenoBa-
HUE,  KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
geckas padorta

Cobecenona-
HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas paboTa

11

Pazden 9. Cnyuaiinpie coObITHS U
CIIy4YailHbI€ BEJTUYMHBI.

12

Pazoen 10. MeTonsl MATEMAaTUYECKOM
CTaTUCTHUKH.

42

46

Cobecenona-
HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas paboTa

Cobecenoba-
HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas paboTa,
TEKYILIUH TECTO-
BBbII KOHTPOJIb

13

BreayautopHasi KoHTaKTHast paboTa

I'pynnoBele  u
UHIUBUIYaJIb-
Hble  KOHCYJIb-
Taluu




14 | IlpoMe:xkyTOUHASI aTTECTAIUSI 9 | Dk3ameH
Hroro yacos 3a 2 cemecTp: 6 - 6 122 | 144
Bcero 1acos: 12 — 14 247 | 288

4.2.2. JIeKIIHOHHBIN KYPC.

HaunmenoBanue
pa3nesa yueOHoi
JTUCHHAILIMHEI

HaunmeHnoBanue
TeMBI JeKINHA

Conep:kanue JeKuuu

Bcero yacon

(01010

300

2

3

4

5

6

ectp 1

Pazoen 1. Die-
MEHTBl  JHHEWHOU
anreOphl.

Tema 1.1 Matpurbt
Y OTIPEICITUTEIIH.

IlonsTue MaTpuliibl, oncpanvu HaQ
MaTpuilaMu U ux cBoiictBa. Ompe-
JIENMUTEIIHN, UX CBOMCTBA. Brramcie-
HUe onpenenureneii. MUHOPHI 1
anreOpanyeckue momnoiHeHus. O0-
paTHas MaTpUIla, PAaHT MaTPUIIBL.

Tema 1.2 Teopus
CUCTEM  JIMHEUHBIX
YpaBHEHUI.

CucteMbl n JIMHEWHBIX anreOpau-
YECKMX YpaBHEHHUH C n HEHU3BECT-
HbIMH. YCJIIOBHE€ COBMECTHOCTH
CJIAY. MatpruuHasg U BEKTOpHas
samuck CJIAY. T'eomerpuueckas
UHTEPIIPETALMs PELICHUSI CHCTEM
JUHEWHBIX ypaBHEHUM M Hepa-
BeHCTB. Mertonnl pemenus CJIAY.
[onstue merona Kopnana-I'aycca
K BBIYUCIICHUSIM paHra MaTpUIbl U
00paTHON MaTpPHULBL.

Pazoen 2. Omne-
MEHTBl ~ BEKTOPHOMU
anreOphl.

Tema 2.1 DnemeHTHI
BEKTOPHOI1 anreOpsl.

Bekrtops, OCHOBHbIE
OIpeIECIICHUS, JINHEWHbIE
ornepauuyd Haj BekTopamu. IIpo-
eKLHS BEKTOpa Ha OChb, MOAYJIb
BEKTOpa. CkansipHoe
IpPOU3BEACHUE  BEKTOpOB.  JIu-
HEliHas 3aBUCHUMOCTb BEKTOPOB,
OCHOBHBIE  Teopembl. ['eomer-
pUYecKui CMBICJT JIMHEWHOM
3aBUCUMOCTH  2-X, 3-X, 4-X
BEKTOPOB. BekropHoe
MIPOU3BEICHUE BEKTOPOB,
CBOICTBA, MIPUMEHEHUE.
CMeInaHHOe NMPOU3BENECHUE BEKTO-
pOB, CBOMCTBA.

Pazoen 3. Ananu-
THYECKAsT  T'E€OMET-
pHs Ha INIOCKOCTH H
B ITPOCTPAHCTRBE.

Tema 3.1 Amnanurtu-
yeckash — TeoMETpHs
Ha IUIOCKOCTH U B
MPOCTPAHCTRBE.

[IpsmMass Ha TJIOCKOCTH W B
npoctpaHcTBe. Ilpsimas u moc-
KOCTh B TpocTpaHcTBe. OOmee
ypaBHEHHE NPSAMOH B IPOCTpaH-
ctBe. Kanonunyeckoe ypaBHEHHE
OPsIMOM, TNPOXOASIIEH uepe3 ABe
toukn. [lepexox ot  obmero
YpaBHEHHS K KaHOHHYECKOMY.
VYron Mexny JByMs IPSIMBIMH, yC-
JIOBUS NApaJIIETIbHOCTU U IIEPIICH-
JUKYJSIPHOCTH. YTOJ MEXAy Npsi-
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MOM M IIOCKOCTBIO, YCIOBHSA
apajuIeIbHOCTH u
HNEPIEHANKYJISIPHOCTH.

Pazoen 4. Beenenne
B aHaJIN3.

Tema 4.1
MIPEIeIIOB.

Teopust

UYucrnoBble MOCIEA0BAaTENBHOCTH U
npeznensl. CBOHCTBAa CXOAAIIMXCS
nocienoBaTenbHocTed. IlepeMen-
Hble W TIOCTOSHHBIC BEJIMYHHBEI.
OyHKIMK U cIIOCOOBI MX 3aJaHUs.
OcHOBHBIE 3J€MeHTapHble (YHK-
LIUH X rpaduKH.
WnTepnonuposanue GYHKIUH.
IIpenen gynxuunu. OCHOBHBIE TEO-
peMBI 0 penenax. 3aMedareabHbIe
npeaensl. becKoOHEYHO Majble |
0eckoHedHO OoIbIHe QPyHKINH.
OKBHBaJICHTHbIE 0ECKOHEYHO
MaJible (PYHKIHH.

10

Tema 4.2 Hudde-
PEeHLMATBHOE HCUHC-
neHne QYHKUUH OJ-
HOMH IIEpPEMEHHOI.

[MpousBoaHast GyHKIUH, TEOMET-
pUYecKuii U MEXaHUYECKUN
cmbicil. OCHOBHBIE IIpaBWia H
TIPUEMBI muddepeHIupoBaHUsL.
Tabnua mpou3BOJHBIX OCHOBHBIX
3JIEMEHTAPHBIX (YHKITHA.
[IponsBognas cnoXxHOH, 0OOpaT-
HOW, HEsBHOW, MNapaMeTpHYECKU
3amaHHoN  ¢yHkumu. [loHsThe
muddepeniuana, reoMeTpuIeckui
cmpici.  OCHOBHBIE  CBOMCTBa
nmuddepeniuana. [I[ponsBogasie u
nddepeHrais BBICIIIHX
TOPSIKOB. NHBapuaHTHOCTH
(hOpMBI IEPBOTO U MHBAPHUAHT-
HOCTH ()opMEI BeICTITHX muddepeH-
nuanos. Ilpwio >xeHuss mnpowus-
BoAHOM.  OCHOBHBIE  TEOPEMBI
I depeHINaTbHOTO HCUNCIICHHS
(Depma, Poms, Jlarpanxa,
Komm). IIpaBuno  Jlonurans
PacKpBITHSI HEONPEAETICHHOCTEMH.
dopmyna Teiinopa, OIICHKa
OCTaTOYHOTO YJICHA.

10

HUTOTI'O yacos B 1 cemecTpe:

36

Cemectp 2

Pasoen 5. Unte-
rpaJIbHOE HCUHCIe-
HUE QYHKIMH OJTHOH
[IEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIM MHTErpall.

[epBooOpasHass pyHKIMU U HEOT-
penenenublii unTerpan. CBoicTBa
HeollpeielieHHOro uHTerpaia. NH-
TErpajl OT OCHOBHBIX 3JIEMEHTap-
HBIX (pyHKUUH. OCHOBHBIE METO/BI
MHTErpUpOBaHus (HEroCcpeICTBEH-
HOE€ HMHTETPUPOBaHUE, 3aMeHa
MEpEeMEHHON, MHTETPUPOBAHUE II0
gacTsMm). MHTerpupoBanue paruo-
HaNBHBIX JnpobOeil. MHTerpuposa-
HHUE TPUTOHOMETPHYECKHUX (PYHK-
uuid. THTErprpoBaHre HEKOTOPBIX
WppaIOHANBHBIX (YHKIHAH.

11
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Tema 5.2 Onpene-
JIEHHBIA UHTETpa.

IlonsiTE ONpPENENEHHOIO HHTE-
rpana, €ro  IeOMETPUYECKHIl
cmbica. CBOMCTBa OIpeNeIeHHOTO
HHTErpaa. HNHurerpanbHeie
CYMMBI, HMHTErpal Kak (yHKITHSI
BepxHero mnpenena.  Dopmyna
Hrrotona-JleitOuuma. Teopema o
CpEIHEM. Brruncnenne
OTIPEETIEHHOTO UHTErpana
METOJaMH HWHTETPUPOBAHUSA IO
YacTAM W 3aMEHOW NEPEMEHHOM.
Hekoropele reomerpuueckue u

¢busnueckue MIPUIOKEHUS
OIIPEEIICHHOTO UHTErpaa.
[TpubnmxeHHbIe METO/BI
BBIYUCIICHUS OIIpeIeJIEHHBIX
uHTerpanoB (popmymsl Tpaneuu,
MpSIMOYTOJBHUKOB,  CHMIICOHA),
OLIEHKa IOTPELIHOCTH  BBIYMC-
JICHUH. HecobGcTBennnie
WHTETpalibl, TNPU3HAKH  CXOMHM-
MOCTH.

Pazden 6. Jlud-

(hepeHInanbpHOe
HCYHCIICHHE
hyHKIIIH He-
CKOJIBKUX nepe-
MCHHBIX.

Tema 6.1 YactHEIE
MIPOU3BOJIHEIE.

YacTHble MPOU3BOAHBIC U YACTHBIC
muddepentmansl.  Auddepenmm-
pyembie ¢Qynkiuu. Heobxommmoe
U JocraTodyHoe yciosue audde-
PEHIMPYEMOCTH. ITpousBoanas
cnoxxkHoW  QyHKuuu.  [lomHbII
muddepentuan. [IponzBomHas 1o
HanpasieHuto. ['paguent. CBs3b
IIPOU3BOJHON IO HAIIPABICHUIO C
rpaguenToM. llpousBopHble U
IuQdepeHIrans BBICIIIUX
MOPSIIKOB, PAaBEHCTBO CMEIIAHHBIX
MPOU3BOAHBIX.

Tema 6.2  Okc-
TPEMYM H YCIIOBHBII
9KCTPEMYM
(GYHKUMM ~ MHOTHX
MIPOU3BOAHBIX.

Haubonpmiee m HamMeHbllee 3Ha-
YeHUS (QYHKIOUH. OKCTPEMyM H
YCIIOBHBIN 3KCTPEMYM (YHKLIUH
MHOTHX IPOU3BOAHBIX. MeTog
MHOKuTenel Jlarpamka.

Paszoen 7. Tudde-
pEHIMANbHBIE ypaB-
HEHHS.

Tema 7.1 Hudde-
peHIMATIbHBIE YPaB-
HeHus 1-ro mopsaxa.

JuddepeHiuanbabie  ypaBHEHHS,
OCHOBHBIE  TTOHATHSL. Hudde-
peHIMANbHBIE  ypaBHEHUs  1-ro
nopsiika

Tema 7.2 uddde-
pEHIMANBHBIE ypaB-
HEHHsI BBICHIMX TIO-
PSIKOB

Huddepenmanbupie  ypaBHEHUS
BBICIIUX NOPsIAKOB. JInHENHbIE 0/1-
HopoaHble  nuddepeHnmanbHbIE
YPaBHEHUS! BBICIIUX  IOPSIKOB.
CtpykTypa 00IIero peieHus Ju-
HEHHOT0 OJJHOPOAHOIO YPaBHEHUSI,
¢dopmyna  Octporpaackoro-Jlny-
BWIsl. JIMHEWHBIE HEOTHOPOIHbIE
nmuddepeHuanbHbIe ypaBHEeHUS 1-
ro TOopsiAKa.

Pazoen 8. Ynucnossle
U QYHKIHOHATIbHBIC
PABL

Tema 8.1 Yuciossie
PAIBL

YucnoBble psaabl, CXOOUMOCTD U
cymma. [lelictBus ¢ psimamu. Me-
TOJIbl MCCIIEJOBAHMS CXOAUMOCTH

13




3HAKOIIOCTOSHHBIX PAIOB. Me-
TOJBI UCCIICJOBAHUA CXOAUMOCTHU
3HaKOIICPECMCHHBIX PAIOB.

Tema 8.2 CreneHn-
HBIE paapl. Pasmoxe-
HHE DJIEMEHTAapPHBIX
¢bynkuuii B psg Tei-
Jopa.

OyHKIMOHATBHBIE PABI, 00JacTh
cxonumocT. CTeneHHble PsizbL,
pasnoxkeHue (pyHKIMH B CTEHEH-
Hele psabl. Pap Teinopa, nocra-
TOYHBIE  YCIIOBUS  CXOJUMOCTH
psna Telnopa. Pasnoxenue ame-
MEHTapHBIX (QYHKIUA B psg Teii-
nopa. TpuroHoMeTpuyeckue psinpl,
pan  @ypee. IlpubmmxeHHoe
BBIYMCJICHUE C TIOMOIIBIO PSAOB.
bunomuanehelii pan. [Ipunoxenue
PAAOB K pEIISHUIO 3a/1a4.

10.

Cay-

YyailHple COOBITUS U

Pazoen 9.
CITy4JaiiHble
JINYUHBL.

BC-

Tema 9.1
Cy4aiinbie
COOBITHSI.

CryuvaiiHple COOBITHA, OIEpanuu
HaJ DIIEMEHTAPHBIMU COOBITHSIMHU.
Kitaccnueckoe u craTucTHUECKOE
OTIpeJieNICHHs] BEPOSITHOCTH COOBI-
Tus. ['eoMerpuueckas  BEpOST-
HOCTh. KoMOWHaTOpHWKa: TiepecTa-
HOBKHM, pa3MEUICHHS, COYETAHMA.
VYcnosuas BepositHOCcTh. HezaBu-
CUMOCTh CcOOBITHH. BeposTHOCTH
NPOU3BEJCHUSI, CYMMBI COOBITHH.
@opMyJia IOJHOM BEPOSTHOCTH.
dopmyina Baiieca.
ITocnenoBaTenbHOCTE  HE3aBUCH-
MBIX WCTIBITAHUM. ®opmyia
bepnymnu. [Motok  cOOBITHIA.
®opmyna Ilyaccona. dopmyna
Myaspa-Jlaniacca.

Tema 9.2
Crydaiinbie
BEJIMYUHBI.

Crnydaifnas BenumumHA. JECKpeT-
HbIE U HETPEPHIBHBIC CIy4yallHbIC
BennunHbL. DyHKIUS pacmnpenene-
HUS, pAacCHpeleiCHHe BEPOSTHO-
CTeH, IIIOTHOCTH paclpeeieHHs U
WX CBSI3b ¢ PYHKIHEH pacrpenaene-
Husa. UHMCIIOBBIE XapaKTePHUCTHKH
CIy4alHbIX BeIWMYMH. Buael pac-
MpeAesieHus] NUCKPETHBIX Ciydaii-
veix BenmnuuH (bepHymm, Owu-
HOMHAJIBHOE, ITyaccona,
TUIIEPTEOMETPUYCCKOE) U WX YH-
CJIOBBIE XapaKTEPUCTUKHU. Bumisl
pacrpeneneHus HEIPEPBIBHBIX
CIy4allHBIX ~ BeNMWYWH  (paBHO-
MEpHOe, HOpMAaJIbHOE, JKC-
MOHEHIIHAILHOE, Oera-pac-
mpelesicHue) W HX  YHCJIOBBIC
xapakTepuctuku. CHCTEMBI CITy-
JaHHBIX BEJINYNH. OyHKIUA
pacmpeneieHus, pacupe/eicHue
BEPOSITHOCTEH, TUIOTHOCTH pacIpe-
JEJICHUs] CHUCTeMBl JIBYX CIy-
YaliHBIX  BEJIWYHMH. Y CIIOBHOE
pacmpeneicHie U ero YMcJIOBBIC

14




XapaKTepPUCTUKU.
ko3 duuent KOppesluy,
TuHEHHAs ~ perpeccus.  3aKOHBI
pacnpenenenns X2, CThIO/CHTa,
Oumiepa. Tunossle 3aKOHBI pac-
npeaeneHus U chepbl UX MpH-
MEHEHHUS.

Kosapuarnus,

11.

Paszoen 10. Metonsl
MaTeMaTHICCKOM
CTATHCTUKH.

Tema 10.1 Metoas!
MaTeMaTHICCKOM
CTAaTUCTHKH.

OcHOBHBIE 3aZjayll MaTeMaTH4e-
CKOW cTaTuCTHKH. BriOopouHas u
reHepajibHas COBOKYITHOCTH.
Tuner BEIOOpPOK. CTaTHCTHUECKOE
pacripeieficHue BBIOOPKH. OMITH-
pHuueckast ¢$byHKUMSA
pacmpenenenus. [lonuron uacrot
u rucrorpamma. CTaTHCTHYECKHE
oueHku. TodedHas OliEHKa mapa-
METPOB pachpelesieHHss MEeToJaMu
MOMEHTOB, HauOOJIBIIETO
MIPaBJIOTIO00HS, HaNMEHBIITNX
KBaJpaToB. WNHurepBanbHas
OLIEHKAa,  JOBEPUTEIBbHBIA  HH-
TEpBaJ, JOBEPUTENbHAsI BEPOST-
HOCTb. JloBepUTENbHBIE HHTEP-
Balbl s OLEHKM  MareMa-
TUYECKOTO OXUJIAaHUS H  JIUC-
epCun HOPMAJIbHOTO
pacmpenenenus. Meroanka mpo-
BEPKH CTaTUCTHYECKUX THIIOTE3.
OOmiass  cxema TIPOBEPKH CTa-
TUCTHYECKUX Tunote3. Omubku |
u llpona. Kpurepuit Crbrogenra,
®umepa, X2,

HUTOTI'O yacoB Bo 2 cemecTpe:

34 6

BCE

I'O gacosB:

70 12

4.2.3. JlaGopaTopHbIii IPAKTUKYM

Ne HaumeHnoBaHnue HaumenoBanue Conepxanue Bcero uacos
n/n pasnena (TeMbl) JadopaTopHoii JabopaTopHoii padoThI 000 | 30
AMCUMILINHBI padoThI o
1 2 3 4 5 6
Cemectp 1
1 Pazpean 1. JlaboparopHast  pa- | Onepamnuu HaJ MaTPUIIAMH. 2 -
Martpuusl u 6ota Nel. Onepanuu | Beraucienue
onpeaeauTe N Hajl MaTpULIaMU. | OIIPEIEIUTENEH n — ro
Onpenenurenu MOpsI/IKa.
Brrunciienne MUHOPOB U
anre0pandecKux
JIOTIOJIHEHU.
2 Pa3nea 2. JlaboparopHass  pa- | Pemenuii cucrem 4 -
Teopus cucrem 6ota Ne2. CucteMbl | JIMHEHHBIX ypaBHEHUI
JIMHENHBIX JIMHENHBIX METOJAMM:
YPaBHEHMUIA. YpaBHEHUH ITo popmynam Kpamepa;
MaTtpu4HbIM METOAO0M;

15




Meronom "aycca.
3 Pasnen 4. JlabopatopHast  pa- | Onepanuu HaJl BEKTOpaMHu. 2 -
JJ1eMeHThbI 6ota Ne 3. Bekropsl. | CkanspHOE, BEKTOPHOE H
BEKTOPHOIi Oneparnyn HaJl | CMEIIaHHOE MPOU3BE/ICHHE
ajare0psbl. BEKTOpPaMH. BEKTOPOB.
4 Paznea 7. | JlabopaTopHas PaccrostHue OT TOUKH 110 2 -
AHanuTHYecKas pabota Ne 4. [Ipsimasi | mpsAIMOM 1 TJIOCKOCTH B
reoMeTpust HAa | U IUIOCKOCTh B | MPOCTPAHCTBE.
IUNIOCKOCTH M B | IPOCTPAHCTRBE. VYron Mexay npsMoit u
MPOCTPAHCTBeE. IUIOCKOCTBIO
5 Pasnen 8. Teopus | JlabopaTopHas Brruncienue npeaenon 4 -
npeaesos. pabota Ne 5. byHKUINN
[Ipenen  dynxumn.
3amMeyarenbHble
peIeITbl
6 Paznea 9. | JlabopaTopHast HccnenoBanue GyHKIMN U 4 -
JAudpdepenunanbHoe | padora Ne 6. MIOCTPOCHHUIO TPAPUKOB C
ucumciaenue Gpynkumii | [lpumeHenue MIOMOIIBIO TTOHATHUS
O/JHOI nmepeMeHHOi | mupdepeHIUATFHOT | TIPOU3BOJHON (QYHKIIUH
O HCYHCIEHUS K
HCCIJIETOBAaHUIO
byHKIMI u
MOCTPOEHUIO
rpaduKoB.
Hroro yacos B 1 cemectpe: 18 -
Bcero yacos: 18 -

4.2.4. IlpakTueckue 3aHATUSA

Ne
n/
n

HaumeHoBaH
ue pasaesa
y4eOHoi
JUCIHUTINHBI

HaunmenoBanmue
NMPAKTH4YECKOI0
3aHATHA

MPAKTHYECCKOI0 3aHATHA

Conepxanue

Bcero uacos

o® | 390

1

2

Cemectp 1

Marpuris u
OIIPENCTIUTEIIN.

ITonsTHE MATPHIIBI, OTIEpPAITIH
HaJ MaTpULIAMU U UX CBOKCTBA.
Onpenenurent,
Brruucnenue
MuHopbl U
JIOTIOTHCHUS.
MaTpHIla, paHT MATPHUIIBL.

WX CBOMCTBA.
OIPEACIIUTEIIEH.
anredpamdecKue

OO6parHas

Paszoen 1. Die-
MEHTHl JIUHEH-
HOM anreOpsl

Teopusi cucteM JTUHEHHBIX
YPaBHEHUIA.

n

CucreMsl n
anreOpanvecKkux ypaBHEHHUH C

HEU3BECTHBIMHU.
BMmecTHOcTH CJIAY. Marpuunas
u BekTopHas 3anuch CJIAY.

I'eomeTpuueckas
npeTanus
JMHEWHBIX YpaBHEHUN U Hepa-
BEHCTB.
CJIAY. INonstue metona XKop-

JIMHEUHBIX

Ycnosue co-

HHTEp-
peuieHuss  CHUCTEM

Metonsl penieHus

16




|naHa—Faycca K BBIYHCJIICHUAM
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paHra MaTpuilbl ¥ 0OpaTHOI
MaTpPHIIBI.

Pasoen 2. Dne-
MEHTBI BEKTOP-
HOW anreOphl.

DIeMEHTHI BEKTOPHOH ajl-
TeOpHI.

Bexkropsl, OCHOBHEIE
olpeseeHus, JIMHEWHbIE
onepanuu HaJ Bekropamu. Ilpo-
eKIMsl BEKTOpa Ha OCh, MOAYJb
BEKTOpA. CkansipHoe
MIpOU3BENIEHUE BEKTOpPOB. JIn-
HEelHas 3aBHCHMOCTH BEKTOPOB,
OCHOBHBIE TeOpeMbl. l'eomer-
pUYECKUN  CMBICA  JIMHEHHOH
3aBUCUMOCTH  2-X, 3-X, 4-X

BEKTOPOB. BekropHoe
NPOU3BEICHUE BEKTOPOB,
CBOIICTBA, IIPUMEHEHHE.
CMmemanHoe MpoU3BEACHUE

BCKTOPOB, CBOICTBA.

Pasoen 3. Ana-
JIATHYECKAS
reoMeTpus Ha
IUIOCKOCTH U B
MIPOCTPAHCTRE.

AHamutndeckas
TEOMETPHS Ha TUIOCKOCTH
1 B TIPOCTPAHCTRE.

[lpsamass Ha mMIOCKOCTH U B
npoctpanctse. [Ipsamas u moc-
KOCTh B mpocTpaHcTBe. Obmiee
ypaBHEHHE MPSIMOI B MPOCTpaH-
crBe. Kanonnueckoe ypaBHEHHE
NPSAMOM, POXOJAILEN Yepes3 1B
touku. Ilepexonm ot oOmero
YpaBHEHUS! K KAaHOHUYECKOMY.
VYron Mexay AByMs IpPSIMBIMHU,
YCIIOBUSL ~ MAapajuIeIbHOCTH U
MEPIEHIUKYIAPHOCTH. VYron
MEXIy IPSMOH U IUVIOCKOCTBIO,
YyCJ10BUA napauieaIbHOCTH u
[EPIEHIUKYISIPHOCTH.

Pasoen 4.
BgBenenue B
aHaJIu3.

Teopus npenenos.

YuciaoBble TOCIEIOBATEILHOCTH
u tmpenensl. CBoWcTBa  CXoO-
JIAIIAXCA TTOCIeA0BaTEIbHOCTEH.
[lepemeHHBIE ¥  TOCTOSHHBIC
BeNUYMHBL. DYHKIMK U CIIOCOOBI
nx 3amaHus. (OCHOBHBIC DJie-
MEHTapHble (QYHKIUHM H  UX
rpadukn.  HHTEpHonmupoBaHue
dbyakmmit.  [Ipemen  dyHKIMH.
OcHOBHbBIE TEOpeMBl O Tpene-
JlaX. 3amMedaTelibHbIe mpeacibl.
beckoneuno MaJible u
OECKOHEYHO OOJbIIHe (PYHKITHH.
DOKBUBAJIICHTHBIE OECKOHEUHO
MaJjble (YHKIHN.

Huddepennuansuoe
UCUYHUCIICHUE PYHKIUH OJ-
HOM IEpEMEHHOM.

IIpousBoanas ¢byHKIHAH,
TEOMETPUYCCKUI W MeXaHu4e-
ckuil cmbici. OCHOBHBIE IIpa-
BWia M mpueMbl auddepeHin-
poBanus. Tabnuia npPOU3BOJI-
HBIX OCHOBHBIX JIIEMEHTApHBIX
¢dbynakmmit. [IponsBogHast crmox-
HOW, 00paTHOM, HESIBHOM, mapa-
METPUYECKH 3aJaHHOW (YHK-
nuu. Ilonsarue muddepenmnana,
reomerpudeckuii  cMpicit.  Oc-

10
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HOBHBIC cBoMcTBa auddepen-
nuana. [IponsBogasie n mudde-
pPEHLUANBl BBICIIUX ITOPSIKOB.
WuBapuantHocTh (OpMBI  TIEp-
BOTO ¥ MHBAapUAHTHOCTH (DOPMBI
BBICIITHX maddepeHIraios.
IIpunoxenus MPOU3BOIHOM.
OcHoBHble Teopembl auddepeH-
uuansHoro ucuucnenus (depma,
Poms, Jlarpamka, Komm). Tlpa-
Buno Jlomwurans  pacKphITHs
HeonpeneiaeHHocTed. dopmyna
Teinopa, olleHKa OCTaTOYHOTO
YIIeHa.

HUTOI'O yacoB B 1 cemecTpe:

18

Cemectp 2

rpai.

Heonpenenénnpiii

HHTC-

[lepBooOpasnas  dyHKIME U
HEeOoIpe/IeIeHHbIN HUHTETpal.
CaoiicTBa HEOIpEIEICHHOTO
WHTETpaa. WuTerpan oT
OCHOBHBIX OJIEMCHTAaPHBIX
¢ysakuuii. OCHOBHBIE METOIBI
WHTETPUPOBAHHUS (ue-
ITOCPEACTBEHHOE WHTET-
pUpOBaHUe, 3aMeHa IIepEMEH-
HOM, NHTErPUPOBAHUE 110 Yac-
TsiM). UHTETpHpOBaHuEe pamno-
HaJTBHBIX  JIpOOeii. Nn-
TETPUPOBAHUE
TPUTOHOMETPUYECKUX (DYHKITHIA.
WuTerpupoBaHre  HEKOTOPBIX
WPPAIMOHATBHBIX (DYHKITHI.

Pazoen 5.
HNurerpanbHoe
HMCUYNCIICHNE
¢dbyHKTIIE  OfI-
HOW TmepeMeH-
HOM.

OnpenenéHHblii UHTErpail.

IlonsiTHe OmMpeneneHHOro HHTe-
rpaja, €ro TI€OMETPUYECKHUI
CMBICIL CgaoiicTBa
onpeneneHHoro uHrerpana. Mu-
TerpajbHble CYMMBbI, WHTErpaj
Kak  (QyHKOUs BEpPXHEro
npeaena. dopmyna HerooToHa-
Jletitoanma. Teopema o cpemHeM.
Brruucnenue OIIPEJIEIIEHHOT O
HHTETpana MeTOJJaMH
MHTETPUPOBAHHUA TI0 YacTAM H
3aMeHOM mnepemeHHoW. Hekorto-
pele TeomeTpuuyeckue H - HH-

3UYECKUe MIPUITOXKEHUS
OIIPE/ICIIEHHOTO UHTETpaa.
[pubnmxeHHbIe METO/IBI
BBIYHCIICHUS ONPE/ICIICHHBIX

nHTEeTpasioB  (popMyInbel  Tparre-
IUH, TPSMOYTOJBHUKOB, CHMII-
COHA), OIIGHKa [OTPEIIHOCTH
BbruuciaeHuil. HecoOcTBeHHBIE
UHTETrpalibl, MPU3HAKU CXOJU-
MOCTH.
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Paszoen 6. Nud-
(hepeHITHATBHO
€ WCYHCIICHUE
¢GyHKIMM  He-
CKOJIBKHX TIepe-
MEHHBIX.

YacTHble TPOU3BO/IHBIE.

YacTHble TPOW3BOJIHBIE U YaCT-
HBIE g hepeHITuabL.
Huddepenmupyempie QyHKIINIH.
HeoOxomumoe u  goctatoyHoe
ycnoBue nudGhepeHIupyeMOCTH.
IIpousBoanas CJIO’KHOM
¢dbyaxmum. [omasit muddepen-
uuan. [lpousBogHas mo Hampas-
JICHHUIO. I'panuent. CBs3b
IIPOU3BOAHON II0 HAIPABIICHUIO
¢ rpagueHToM. IIpou3BogHble M
G hepeHITuaITbI BBICIIIUX
MOPSIKOB, PABEHCTBO CMEIIIaH-
HBIX IPOU3BOHBIX.

Hanbonpitee ¥ HauWMEHBIIEE

Paszoen 7. 1ud-
(hepeHIInaTbHBI
¢ ypaBHEHHSI.

. | 3HayeHnss  ¢QyHKUUMH.  OKc-

OKCTpeMyM U YCIIOBHBIN .

TPEMYM H YCIOBHBII SKCTPEMYM
IKCTpEMYM (PYHKIIHH MHO-

dhyaKIIIHA MHOTHX
I'UX IPOU3BOIHBIX.

MIPOU3BOJHBIX. Merton

MHOXxHUTeNEHR Jlarpanxka.

Huddepenumanbueie

Hduddepennpmanbueie
ypaBHEHUs 1-To nopska.

YPaBHEHUS, OCHOBHbIE ITOHATHSL.
Hduddepenimanbapie ypaBHEHHS
1-ro mopsiaka

Hduddepennmansusie
yYPaBHEHHMS BBICHIHNX MO-
PSLIKOB.

Hduddepennmanpapie ypaBHEHUsI
BBICHINX MOPSAAKOB. JIuHEitHbIE
OJTHOPOJTHBIE
muddepeHInaTbHbIE YpaBHEHUS
BBICIINX MOPAAKOB. CTpyKTypa
o0IIero pemeHus JUHEHHOTO
OJTHOPOJTHOTO ypaBHEHWS,
¢dopmyna Octporpaackoro-Jlny-
BuIs. JIMHEHHbIC HEOTHOPO-
HbIE nmudepeHanTsHbIe
ypaBHEHUs 1-ro mopska.

Paszoen 8.
YncaoBeie U
(hyHKIMOHANb-
HBIC PSJIBL.

HucnoBeie psabl.

YHucnosble psapl, CXOAUMOCTh U
cymma. JledcTtBud ¢ psfaMH.
Metonsl HUCCJICIOBaHUSA
CXOJJMMOCTH 3HAKOIIOCTOSHHBIX
pazioB. MeTo/bl MCClIe0BaHuUs
CXOJUMOCTH 3HAKOIIEPEMEHHBIX
pSLIOB.

Crenenssle psaasl. Pas-
JIOKEHHE JIEMEHTApHBIX
(dhynxkmmii B psag Teitnopa.

OYHKIMOHAIBHBIE pAnBl,
oOmacte cxomuMoctu. CrerneH-
HBIE psabL, pas3ioxeHue

(yHKIIMIA B CTENEHHBIE PSJIbIL.
Pspg  Teitnopa, pgocrato4yHble
YCJIOBUSL CXOAUMOCTH psiga Tei-
nopa. PaznoxxeHue  31meMeH-
TapHbIX (yHKIUE B psag Tei-
jopa. Tpuronomerpuueckue
panel, pian Dypee. llpu-
ONMMKeHHOE BBIYMCIIEHHE C TIO-
MOILBIO psiIoB. BuHOMUANBHBIN
pan. Ilpunoxenue psaoB K
pEllIeHUIO 3a]1a4.

Paszoen 9. Cny-

CrnyuaitHple COOBITHSL.

CayuaiiHble cOOBITHS, OTIEpALIUH
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yaifHple COOBI-
THA WU Cly4ai-
HBIE BEJINYUHBI.

Hag 3JIeMEHTapHBIMHU
coOprrusamu.  Kitaccuueckoe wu
CTATUCTHUYECKOE  OTPCICIICHHS

BEpPOSITHOCTH COOBITHSI.
l'eomeTpuueckass BEpOATHOCTH.
KombunHaTopuka: repecTa-
HOBKW, Pa3MEIICHHS, COUCTaHUSI.
YcnosHas BEPOSITHOCTb.
HezaBucumocts COOBITHH.

BeposTtHOCTB NIPOU3BEICHUA,
CyMMBI  coObITHH.  Dopmyna
nonHou BepostHocTu. dopmyna
batieca. IlocnenoBateilbHOCTH
HE3aBUCHMBIX HCIHbITaHUNA. Dop-
myna bepuymmu. Ilotok coOwbl-
tuid. @opmyna Ilyaccona.
®opmyna Myaspa-Jlannacca.

CrnyuaiiHble BEIMYHMHBI.

Crydaiinas BemuanHa. JpCKpeT-
HBIC U HENPEPBIBHEIC CITy4YaiiHbIe

BEJINYHHBIL. OyHKIUSA
pacupeneneHus, pacupeneacHue
BEPOSATHOCTEH, IUIOTHOCTh

pacnpeneneHuss U UX CBA3b C
(dbyHkmmel pacrnpeneneHus. Yu-
CIIOBBIE XapaKTEPUCTUKU CIIy-
yallHBIX BeJW4YUH. Bunel pac-

IIpeaeneHus JUCKPETHBIX
CITy4aiHbIX BEJIMYMH
(bepnynm, OuHOMUANIEHOE,
Ilyaccona, TUIIEPreOMETPH-

YecKoe) M WX YHCJIOBBIE Xa-
pakTtepucTuku. Buasl pacnpene-
JEHWS  HENPEPBIBHBIX  CIy-
YalHBIX BEJWYMH (paBHOMEp-
HO€, HOpPMaJbHOE, HKCIOHEHIIH-
anpHOE, OeTa-pacnpesieNieHue) U
X YHUCIIOBBIE XapaKTEPUCTHKH.
CucteMbl CilydailHbIX BEJIMYHUH.
OyHKIUA paclpeneneHus,
pacmpeziefiecHHe  BEpPOSTHOCTEH,
IJIOTHOCTh PACIIPENEICHUS CUC-
TEMBI JIBYX CITy9aifHBIX
BEJIMYUH. YciosHoe
pacnpeieieHe U €ro 4KCIIOBbIE
xapaktepuctukud. KoBapuarms,
KO3 (OUIMEHT KOpPESALnH, JTHU-
HeliHas perpeccus. 3aKOHBI pac-
npenenenns X2, CThiofienTa,
®umepa. Tunossle 3aKOHBI pac-
mpeneneHuss W cepsl  HX
NIPUMEHEHUS.

10

Paszoen 10. Me-
TOOBI MaTeMa-
THYECKOH cCTa-
THCTUKHU

MeTtoasl MaTEMaTHYECKOMI
CTaTUCTHUKH.

OCHOBHBIE 33J]a4l MaTeMaTHYECKON
CTaTHCTHUKH. Bri6opounas u
reHepanbHasi COBOKYNHOCTH. THIIbI
BbIOOpOoK.  CrartMcrhyeckoe —pac-
npeaencHue BhIOOPKH. DMIUpHUe-
ckas GyHKIUsA pacnpenenenus. [lo-
JIUTOH YacTOT U rucrorpamma. Cra-
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THCTHUCCKHE OICHKHA. ToueuHas
OIICHKa MapaMeTpoB pacmpeaere-
HHMS METOAAaMH MOMEHTOB, HaH-
Oompmiero mpaBaomonoOMs, Hau-
MEHBIINX KBaJpaToB. VHTEpBaib-
Has OIICHKA, JIOBCPUTEIHHBIA WH-
TepBaJl, JOBEpUTEIbHAsI BEPOAT-
HOCTb. JlOBEpUTENbHBIE UHTEPBAIIBI
UL OIEHKM  MaTeMaTH4YeCKOro
OXXKUJAHUSI U JUCTIEPCUH HOPMaJlb-
HOTrO pacmpeneneHus. Meroauka
MPOBEPKH CTATUCTUYECKUX THIIO-
Te3. OOmasi cxema IMPOBEPKH CTa-
THCTHYECKHUX rumore3. Omubku I u
IIpona. Kpurepuit Cteronenta, Ou-
mepa, X2.

HUTOI'O yacoB Bo 2 cemecTpe:

34

BCEI'O yacosB:

52

14

4.3. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIEI'OCHA

Ne HaunmenoBaHue Ne Buasr CPO Bcero yacos
n/n pa3aeJia (TemMbl) n/n 000 | 300
AU CIMIITIMHBI
1 2 3 4 5 6
Cemectp 1
IIpopaboTKa JIEKIHii - BKIIIOUAET YTCHHE
1 Pasoen 1. DnemeHTs 11 KOHCIIEKTa JIEKIUH, MpoQecCHOHATEHON 6 34
JTUHEWHOH anreOphl ' JIUTEPATYPBI, NEPUOANUECKUX U3TAHUN.
[loaroroBka K MpakTUYECKOMY 3aHATHIO.
IIpopaboTka JEKIUii - BKIIOYACT YTEHHE
) Pazoen 2. DNeMEHTHI 21 KOHCITEKTa JIEKIHH, TpoheCcCHOHATEHOM 6
BEKTOPHOH anreOpsl " | nouTeparypbl, NEPHOIUUESCKUX U3TAHUH.
[ToaroroBka K MpakTUYECKOMY 3aHATHIO. 66
Pasden 3. AHATHTHICCKAS [IpopaboTka nexulfﬁ - BKJIIOMACT HTeHNE
3. reoMeTpus Ha MIIockocTu 1 | 3.1. KOHCIICKTA JICKIMi, NPOGECCHOHATLHOIA 6
P JIUTEPATYPBI, NEPUOANYECKUX U3IaHUN.
B POCTPancTBe [loaroroBka K MpakTUYECKOMY 3aHATHIO.
p y
4, | Pazoen 4. Bsemenme B |4.1. | IIpopaboTka jekuuii - BKIIOYAET YTCHHE
aHauus. KOHCIIEKTa JICKIHUH, NpodecCHOHANBHON
JUTEPATYPHI, NEPUOJUUECKUX U3IaHUH.
[oaroroBka K MpakTUYECKOMY 3aHSATHIO.
4.2. | llpopaboTka JIEKIUIl - BKJIIOYAET YTCHUE
KOHCITEKTa JICKIHHA, TMPOQPECCHOHATHEHOMN 7 35
JIUTEPATYPBI, IEPUOANYECCKUX U3IAHUN.
[loaroroBka K NpakTUYECKOMY 3aHSATHIO.
5.2. N3yuenne  KoHcHekTa  JIGKUUMHA IS
BBIITOJTHEHUS WHIUBUYaTbHBIX
KOHTPOJIbHBIX 33JaHUH.
HUTOI'O yacos B 1 cemecTpe: 25 125
Cemectp 2
5 Paszoen 5. WNurerpansuoe uc- | 5.1 [IpopaboTka meKknuidi - BKIIOYAET 5
yrcieHne (GyHKIUU OIHOH Tie- YTeHHE KOHCIIEKTa JICKLIUH, 40
PEMEHHOH. npodeccuoHaNbHON JUTEPATYPHI,
TEPUOTUYECKHUX W3JIaHUH.
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IToaroroBka K
3aHATHUIO.

IIPaKTUYCCKOMY

52

N3ydeHune KOHCIEKTa JEKIUM 11
BBIMIOJIHEHUS VHIUBUIYaTbHBIX
KOHTPOIIGHBIX 33JaHUH.

6 Pasoen 6. udpdepennuansaoe
UCUKCciIeHre PYHKIUH He-
CKOJIBKHX TIEPEMEHHBIX.

6.1

Pabora ¢ TeKIIMOHHBIM MaTEPUATIOM,
MOUCK ¥ 0030p JMTEpaTypbl U
JIIEKTPOHHBIX HCTOYHUKOB
HH(OPMAIHH 10 WHIUBHLY aJTHHO
3aJaHHON Tipobieme. BrimonHeHue
3aJIJaHU KOHTPOJILHOM PabOTHI.

6.2

N3yuenune koHCIEKTa JEKIUH A5
BBITIOTHEHHUS VHAMBHUYaJIbHbBIX
KOHTPOJIBHBIX 3aJ]aHUH.

7 | Pazoen 7. Mud-
(depeHnManbHbIe YpaBHEHHS.

7.1

PaboTa ¢ nEKIMOHHBIM MaTEPHUATIOM,
MOUCK ® 0030p JHTEpaTypbl U
ANEKTPOHHBIX HCTOYHUKOB
WH(GOPMAIINH TI0 WHAWBHTYaITEHO
3amaHHON mpoOieme. BrimonHeHne
3aJIJaHUI KOHTPOJILHOM PabOTEHI.

7.2

N3yuenue xoHCHIEKTa JEKIUH AJIs
BBIITOJTHEHUS WHIUBUTY aTBHBIX
KOHTPOIIGHBIX 33JaHUH.

8 Pazoen 8. Uncnossle u
(YHKIIMOHAIBHEIE PSIIBL.

8.1

[IpopaboTka JEKIHif - BKITIOYAST
YTCHHUE KOHCIICKTA JICKITHA,
po(heCCHOHANBHOM TUTEPaTyPHI,
MEPUOINYECKUX U3TAHUM.
Brinonnenue 3ananuit KOHTPOILHOU
paboTEHI.

8.2

BrinonHeHnue 3ajaHuid KOHTPOJIBHOMN
paboThI.

40

9 Pa3zoen 9. Cnyuaiinbie cOObI-
THS ¥ CITy4YaifHbIe BETUIHHBL.

9.1

BrinonHeHnue 3ajaHuidi KOHTPOJIBHOMN
paboThI,
popabOTKa JICKITHIA.

9.2

N3yueHue 1onoJHATEIbHON
JIUTEPATYPBI IO pa3aerty.
BrinonHenue 3ajaHuii KOHTPOIBHOM
paboTEHIL.

10 | Pa3zoen 10. Metonsl MaTeMa-
THUYECKOU CTATUCTUKU

10.1

BrinonHeHnue 3aaHnuii KOHTPOIBHOM
pabotsl. MccnenoBatensckas pabora
1 Y4aCTHUC B HAYUHBIX CTYACHUYCCKUX
KOH(epeHIHsIX.

42

HUTOTI'O yacoB Bo 2 cemecTpe:

47

122

BCEI'O uyacos

72

247

5. HEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA J1JIA

CAMOCTOSTEJBHON PABOTHI OBYYAIOIIMUXCSI IO

TUCIATIIAHE

5.1. Meroauyeckue yKazaHusi 1Jis1 MOATOTOBKH 00Y4alONUXCHA K JIEKIIMOHHBIM 3aHATHAM

Jlekmuss — 9TO CHCTEMaTHYECKOE,

IIOCICJ0BAaTCIBHOC,

MOHOJIOTHYECKOEC YCTHOC

U3JI0KEHHUE MpernojaBaTesieM yueOHOro MaTepuania, Kak MpaBUio, TEOPETUYECKOTO XapaKTepa.
Kak omna w3 opraHum3anvoHHBIX (OpM OOy4YEHHUST W OJMH M3 METOIOB OOYYEHUS JICKIIHS

TpaaullUOHHA JJI BBICIIICH IIKOJIBI, A€ HA €€ OCHOBC (I)OpMI/Ip}/'IOTC}I KYpChbI 10 MHOTUM
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npeaMeTaM yuyeOHOTo TUTaHa.

Jlekuus siBiseTcss Beayuied (GopMoi opraHu3aluy y4eOHOTO Mpollecca B BBICIIEM
yue6HOM 3aBesieHuu. OCHOBHBIMU OpPraHU3AIIMOHHBIMU BOIPOCAMH IPH STOM SIBJISIIOTCS, BO-
NEPBbIX, MOJTOTOBKAa K BOCIPHUATUIO JIEKIIMH, W, BO-BTOPBIX, KaK 3alHMCHIBATH JIEKIIMOHHBIN
MaTepual.

Ocoboe 3HauyeHWE JEKIUH COCTOMT B TOM, UYTO 3HAKOMHUT CTYAEHTOB C HAyKOM,
pacimupsieT, yriayoiseT U COBEpUICHCTBYET paHee IMOJIyYeHHbIE 3HaHUSA, (OPMHUPYET HAydyHOE
MHUPOBO33pEHHE, YUUT METOAMKE M TEXHHUKE JIEKIIMOHHOW pabotbl. Kpome Toro, Ha nexkuuu
MOOWIN3yeTCsd BHUMAaHHE, BhIPA0aThIBAIOTCS HABBIKU CITyIIaHMS, BOCIPHUITHS, OCMBICIECHUS U
3anmuchiBaHus MHQOpManuu. Bce 5TO0 mNpu3BaHO BOCHUTHIBATH JIOTMYECKOE MBIIUICHHUE
00yJaromerocs u 3akjiaibiIBaeT OCHOBBI HAyYHOTO MCCIIEA0BAHNUS.

JlekimoHHOE 3aHATHE MPECIETYET 5 OCHOBHBIX AUIAKTUYECKUX LEIICH:

o Hudbopmannonnyto (CooOIIeHne HOBBIX 3HAHH);

Pa3BuBaromryro (cucteMaTu3ao 1 0000IIeHNE HAKOTUICHHBIX 3HAHUH);
BocnuteiBaromtyto (popMupoBaHHe B3MIIAI0B, YOSKICHUNH, MUPOBO33PEHHS);
CTuMynupymoIyo (pa3BUTHE MO3HABATENBHBIX U MPOGECCHOHATBHBIX HHTEPECOB);
Koopaunupyroniyio ¢ ApyruMu BUAaAMH 3aHITHIA

Kaxxnoii nekuyn oTBOAUTCS KOHKPETHOE MECTO B CUCTEME YUEOHBIX 3aHSATHI IO Kypcy,
a paboTa C JIEKIMOHHBIM MAaTEpUalIOM SBJISIETCS OJHOW M3 (OPM CAMOCTOSTEIbHON
BHEAYyIUTOPHOM paboThl 00yyaromierocs. B 3aBUCUMOCTH OT AMIAKTUYECKUX LEJIeH BBIICISIIOT
Ha HECKOJBKO THIIOB JIEKIIMM, KOTOpBIE PA3NIMYAIOTCSA IO CTPOEHHIO, NpUEMAM H3JI0KECHUS
MaTepuaia, Xxapakrepy 0000I1eHUI 1 BBIBOJIOB.

CoBpeMmeHHast JIeKIMs JOJDKHA OTBeYaTh LelnoMy psity TpeboBanuil. Jlekuus qomKkHa:

e OBITh aKTyaJbHOM (TE€Ma [IOJDKHA COOTBETCTBOBATH TPEOOBAHMSIM y4EOHOMU
MIPOrPaMMBbI | LIEJISIM 00yUYeHUs);

® HMETh COIMATBHO-?)KOHOMHYECKYIO U PO(PECCHOHANBHYIO HANIPaBIEHHOCTD;

e ObITb KOHCTPYKTUBHOM (MMETh TECHYIO CBSA3b C MPAKTUKOM, ¢ Oy1yIum npoduiem);

e OBITh Hay4yHOH (comepkaTh HOBEHIYI0 WH(OPMAIMIO MO paccMaTpUBAEMON TeMe,
YUUTHIBATh OTEUECTBEHHBIH U 3apyOEKHBIM OIBIT, COOTBETCTBOBATH pEriaMeHTHPYIOIIHM
JIOKyMEHTaM);

® pa3BHMBaTh YMEHHE AaHAJU3UPOBATh, KPUTHUECKH OTHOCUTHCA K TEM WU HHBIM
Hay4YHBIM (pakTam, METOIaM, OLIEHUBATh MX C Pa3IUYHBIX MO3UIINN;

® CTUMYJUPOBATh Pa3BUTHE TBOPUECKUX CIIOCOOHOCTE;

e OTBEYaTh TPEOOBAHUSIM I'OCYJAPCTBEHHOTO CTaHAAPTA

OTtaenpHbIE YacTH JEKIUH TIATEIBHO IUIAHUPYIOTCS U COCTOAT U3 3 YacTeil:

1 yacTe — BBO/IHAs Wi BCTyIieHHe. Ha3piBaeTcs TeMa, (opMyIUpyrOTCs 1ENH, 3a1a4u,
JaeTcsl KpaTkas XapaKTepUCTHKA NpoOJieMbl, MEPEUUCIIeTCs JIUTepaTypa, yCTaHaBIMBAETCS
CBSI3b C MPEIbIAYLIMMHU 3aHATUSMH, JPYTUMHU JUCHMIUIMHAMH U MPaKTUYECKOU
nesTenbHOCThIo. Hepenko TyT ke JaeTcs miiaH JeKIUH.

2 yacTb — OCHOBHAsl WJIN U3JI0)KECHUE MaTepuala JIEKIMH. JIornyecku nocieroBaTebHO
U KOHKpPETHO pa30OuparoTcsi (axThl, NPUBOAUTCA HyX Hass HH(POpMaLUs, aHaJIU3UPYETCs
CIIOKMBIIMWCA ONBIT, Jaercsi, TIAE HYXHO, HCTOPMYECKas CIIpaBKa, JaceTcs OLECHKA
CJIOKMBIIEHCS NPAKTUKE U HAYYHBIM HUCCJIEI0OBAHUSIM, PACKPBIBAIOTCS NEPCIEKTUBBI PAa3BUTHS.
B ocHOBHOW 4YacTH TOC/IENOBAaTENBHOCTh M3JI0KEHUS MOXeT ObITh JABOsiKOM. Ilpu
UCIOJb30BaHUU WHAYKTHMBHOIO MeToa (OT YacTHOro K 00lieMy) MpenojiaBareib HauMHAET
JEKIMIO C paccKas3a, HaOJIOJCHMS, a 3aTeM BCKpPbIBA€T MPUYMHHO-CIEICTBEHHYIO CBS3b U
IPUBOJUT OOyYaromIMXCsl K MNpaBWIbHBIM BbiBogaM. [Ipu wHcCMoib30BaHUM JEyKTUBHOTO
merona (oT oOmero K 4YacTHOMY), CHadana Jaercs oOmiee MOJOXKEeHHe, a 3aTeM OHO
BCECTOPOHHE 0OOCHOBBIBAETCSI.

3 yactp — 3akioueHue. JIakOHMYHO, JOXOAYMBO 0000IIAETCS camoe CYLIECTBEHHOE,
(bopMyIIUPYIOTCS OCHOBHBIE BBIBOJIbI, IOKA3bIBAETCS IPUMEHEHNUE W3YUYEHHBIX TEOPETUUYECKUX
MOJIOKEHUM Ha MPaKTUKE, MEePCIEKTUBBI Pa3BUTHS BOMPOCA, JAIOTCA yKa3aHUs K JajlbHeuIen
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CaMOCTOSITENIbHON paboTe, METOIMYECKHIE COBETHI, OTBETHI HAa BOITPOCH 00YJArOIITHUXCSI.

Jis  noBeiieHus 3(GQGEKTUBHOCTH  JICKIUH Ba)KHO BBIIBUTH WX  THUIOJIOTHIO,
0COOEHHOCTH CTPYKTYPBI, dTAIlbI MMOATOTOBKH M METOJUKY YTCHHS KaXKOTO THIIA.

Bunwl meknmia:

1. Bomgnast nekmusi UMeeT psia OocoOeHHOCTEH. Bo-mepBBIX, ATOT THUN JIEKIMH HE
MpeanojaraeT pacCMOTPEHHE BCEX BOMPOCOB, KacarouIuxcs JaHHOW TeMbl. [IpemonaBarens
O0TOMpaeT OCHOBHBIE MOMEHTHI, KOTOPBIE IMO3BOJIAT O0YJArOIIEMYCsl JIyUIlle YCBOUTh MaTepual.
Bropast 0coOOEHHOCTh BBOJHOHN JIEKIIUKA — MPOOJIIEMHOE PACKPBITHE TEMbI. DTUM JIOCTHTAETCS
HeoOXoauMasi TIIyOMHa pacCMOTPEHHUS OCHOBHBIX BOIPOCOB U II€JICHAINIPABICHHOE BHUMAaHUE
00ydaromuxcst Ipy CIyIMIAHUU JEKIUH, (OPMUPOBAHNE Y HUX TPpoOIeMHOro MbinuieHus. [lens
BBOJIHOM JIEKIIMM — «BBECTHW» B HAYYHYIO IHUCIMIUIMHY, I[OMOTAeT TIOHATHh €€ MpeaMerT,
METOAOJIOTHS U T.]I.

2. O0630pHas JEKIMs HOCUT XapaKTep MOBECTBOBAHUS, KOTOPOE COYETACTCS C AaHATTU30M
u 0000meHusiMu. [ TaBHBIM B 0030pHOM JICKITUU SBISIETCS OTOOP M TPYNIUPOBKA MaTepuasa C
TeM, 4TOOBI MOATOTOBUTH OOYYAIOMIEroCs K BOCHPUATHIO 3aKOHOMEPHOCTEH, OCBEIIaeMbIX B
JTAaHHOM JICKIINH.

3. 3amavya 06001maronIei JIeKIMU COCTOUT B CHCTEMAaTU3allii U 0000IIEHUH IMPOKOTO
KpyTa 3HaHWH, MOJYyYEHHBIX CTYJACHTaMH B MPOIECCe U3YUEHUS] KOHKPETHON Tembl. B manHOM
clly4ae MpernojaBaTesib UMEET BO3MOXHOCTh CCHUIATHCS HAa W3BECTHBIE CTyACHTaM (DakThl U
COOBITHSI W PAaCKphIBaTh COOTBETCTBYIOIIME 3akoHOMepHOCcTH. (OCHOBHOE TpeOoBaHUE K
o0oOmaromieil Tekuud, Kak U K 0030pHOH, — MPOOIEeMHOCTh ee coaepxaHus. [Ipodrmemsl,
paccMaTpuBaeMbl€ B JAHHOM THIIE JICKIIUH, SIBJSFOTCS €€ JIOTUYECKOM OCHOBOM.

Boigenstor u npyrue ¢Gopmbl JeKUud: Jeknus-Oecena («Iualior ¢ ayAuTOpUEH»),
JIEKIUSI-TUCKY CCHSI, JIEKIUSA-KOHCYJIbTAINs, POOJIEMHAsT JISKITHSI.

BaxueiM kpuTepueM B paboTe C JEKIMOHHBIM MAaTepHalioM SBISETCS MOJArOTOBKA
00ydJaronmxcsi K CO3HATEJIbHOMY BOCTIPUATHIO TIpernojiaBaeMoro matepuania. [Ipu moaroroBke
oOydaromerocss K JEKIUU HEOOXOIMMO, BO-TIEPBBIX, MCHUXOJIOTUYECKH HACTPOUTHCS Ha ITY
paboty, o0OcCO3HaTh HEOOXOAMMOCTh €€ CHCTEeMAaTHYeCKOrO BBHINOJHEHUA. Bo-BTOpPHBIX,
HEOOXOJMMO BBITIONHEHUE TO3HABATEIHHO-MIPAKTHUECKON AESITeTbHOCTH HAKaHyHE JIEeKIIUU
(mpocMaTpuBaHME 3aMKMCe MpeAbIAyIIed JEKIUU ISl BOCCTAHOBJICHUS B TMaMSTH paHee
U3YYEHHOTO MaTepualia; O3HAaKOMIIEHHE C 3aJaHusIMHU ISl CaMOCTOSITENbHON padoThI,
BKJIFOYEHHBIMH B IIPOTPAMMY, TTO100p JTUTEPATYPHI).

Iloozomoexka Kk Jnexkyuu MOOUITU3YeT OOydYarolIerocs Ha TBOPYECKYHO padoTy,

IJIaBHBIMU B KOTOPOMW SIBJISIOTCSL YMEHMSI CIylIaTh, BOCIIPUHUMATD, 3alIUCHIBaTh. JIEKIMs — 3TO
OMH W3 BUAOB YCTHOW peuu, KOrja oOydarouMics JODKEH BOCIPHUHHMMATh Ha CIyX
u3JaraeMblii Matepral. BHUMATENbHO CIYMIAIONINN O0YyYaroNuiicss HANpsHKEHHO padoTaeTr —
aHaM3UpyeT M3JIaraeMblii MaTepuall, BbIJIENAET TJaBHOE, 0000IIaeT C paHee MOIy4eHHOU
uHpopMaIMell U KpaTKo 3allMChIBaeT. 3allMChIBaHUE JIEKIMM — TBOPYECKUH IMpoliecc. 3aluch
JEKIUU KpailHe BajkHa. JTO IO3BOJISET HAJOJIIO COXPAHUTh OCHOBHBIE IIOJIOKEHUS JIEKIWM;
CHOCOOCTBYET MO ACPKAHUIO BHUMAHMSI; CIIOCOOCTBYET Jy4IllleMy 3allOMMHAHUs MaTepHaa.

st 3¢dexTuBHON pabOTHI ¢ JEKIHOHHBIM MaTepUalioM HEOO0XOIUMO 3a(UKCHPOBATH
Ha3BaHUE TEMBI, IJIaH JIEKIIUM U PEKOMEHJOBaHHYIO JuTepatypy. [locie storo mpucrymnarh K
3aIMCH COZICPKaHUs JIeKIUHU. B ohopmiieHnn KOHCIIEKTa JIEKIMH Ba)KHBIM MOMEHTOM SIBJISICTCS
HEOOXOJMMOCTh OCTaBJIATh IOJS, KOTOphle MOTPeOyIOTCS UIsl mocieayromeil paboThl HaJ
JIEKIIMOHHBIM MaTepHajoM. 3aBepIIAIOIIMM 3TAallOM CAMOCTOSTEIbHON Pa0dOThl HaJ JICKIUEH
ABJISIETCST 00pabOTKa, 3aKpeIUICHHE W yIiIyOJieHne 3HaHui 1o teMe. Heobxoammo oOpamarses
K JEKIUSAM HEOAHOKpaTHO. IIepBhIil MPOCMOTpP 3amucel KENaTeabHO CIENaTh B TOT KE JICHb,
KOrJla Bce CBeXO B mamsATH. KOHCHEKT HY)XHO MpPOYUTaTh, 3aMOJHUTH IPOIYCKH,
pacmgpoBaTh HEKOTOPHIE COKpAIEHUs. 3aTeM HaJ0 O3HAKOMUTHCS C MAaTEpPHAJIOM TEMBI IO
y4eOHHUKY, BHECTU HY>KHbIE YTOYHEHHUS U JOTIOJIHEHUS B JICKIIMOHHBIM MaTepHall.
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5.2. Mertoauyeckue yKa3zaHuUsl JJisl NOATOTOBKH OOy4amIIMXcsi K Ja0opaTOpHBIM
3aHATHAM

['maBHass wenb J1aOOpaTOPHBIX 3aHATUH — OCYIIECTBUTh CBS3b TEOPETHUECKUX
HOJIOXKEHUH C  TMPaKTUYeCKOW  JAEeHCTBUTEIBHOCTBIO, HKCHEPUMEHTAIbHYI0  IPOBEPKY
TEOPETUUECKHUX MOJIOKEHUH. 3HAKOMCTBO C 00OpPYJI0OBaHHEM M BbIPAaOOTKA HaBBIKOB pabOTHI €
HHUM, YSICHEHHE XOJa BBIIIOJHEHUs J1a0opaTopHON palboThl SBIsETCS 003aTENbHBIM YCIOBHEM
KayeCTBEHHOI'O BBINIOJIHEHUSI paboThl. Kpome mOCTH)KEHUS TJIaBHOM LENM - MOATBEPXKACHUE
TEOPETUYECKUX TOJIOKEHUM Ha JabOpaTOPHOM 3aHATUU pellarTcs U Apyrue 3agauu. [Ipu
MOJIFOTOBKE K J1a0OpaTOpHbIM paboTaM HEOOXOAMMO O3HAKOMHUTBCA C METOAMYECKUMU
yKa3aHUsMU TOM paboThl, KOTOpas 3HauUTCA B rpaduke yyeOHoro mpouecca. OOyyaromumces
JOJDKHA OBITH MTPOBEJICHA TpeABapUTEIbHAS TOATOTOBKA. OH JOJDKEH:

- 03HAKOMUTBCSI C COJEPKAHUEM PAOOTHI;

- IOBTOPUTH TEOPETUYECKUI MaTepuall, OTHOCSIIUNCS K JaHHOU paboTe;

- YSICHUTB 1IeTIH U 3aJ1a4¥l, TIOCTaBJICHHbIE B padoTe;

- ONPEIENIUTh MOCIIE0BATEIBHOCTh BBIIIOJIHEHNS PabOThI;

- IOATOTOBUTH HEOOXOAUMBIE JJISi MUCbMEHHOTO O(OPMIICHUS CBEJICHUS: HOMEp paboThl, TEMY
U 11eJ1b paboThI, MOPSAAO0K BBIIOJHEHHUS U HEOOXOIUMbIE PUCYHKU U TaOJIULIBL.

5.3. Mertoauyeckue yKazaHusi VI TOATOTOBKH O0y4YalIIUXCH K MNPAKTHYECKHM
3aHATHAM

IloaAroToBKAa K NPAKTUYECKHM 3aHATHSIM

[ToaroToBKy K MPaKTUYECKOMY 3aHATUIO KAXKIBIM OOYYArOIIMICS TOJDKEH HayaTh C
O3HAKOMJICHUSI C IUIAHOM IPAKTUYECKOTO 3aHATHSA, KOTOPBIA OTPAXKAET COAEp KAHUE
NpeUIOKEHHOH TeMbl. TIIareabHOE TMPOIYyMbIBAHME W  H3YYEHHE BOIIPOCOB IUIaHA
OCHOBBIBAeTCS Ha NPOPAaOOTKE TEKYILIEro Mmarepuaia, a 3aTeM H3yueHHsl o00s3aTeNIbHOW U
JOTIOJIHUTEIBHOW ~ JINTEpaTypbl, PEKOMEHIOBAHHYIO K JaHHOM Teme. Ha  ocHoBe
UHIMBUAYAIBHBIX MPEINOYTeHUN oOydaroneMycss HeoOXOIUMO CaMOCTOSITETIbHO BBIOpAThH
TEMy JOKIaJa Mo TMpoOieMe CceMHHapa W 10 BO3MOXXHOCTH IOJATOTOBUTH IO HEMY
IIPE3EHTALHNIO.

Ecnn nporpamMmolf  TUCHMIUIMHBL  NPEAYCMOTPEHO BBINOJIHEHHUE IPAKTHYECKOrO
3aJJaHus, TO €ro HeoOXOAUMO BBIIIOJHUTH C YYETOM MPEUIOKEHHONH MHCTPYKUUU (YCTHO WIH
NUCbMEHHO). Bce HOBbIE TOHSATHS MO W3ydaeMoOd TeMe HeOOXOAWMO BBIYYHTh HaW3yCTh U
BHECTH B TJIOCCApHi, KOTOPBIM IenecooOpa3HO BECTH C caMOro Hayaja HM3y4YeHHs Kypca.
PesynpTar Takoil pabOThl JOKEH NPOSBUTHCA B CIOCOOHOCTH oOydaromierocs cBOOOAHO
OTBETUTb HAa TEOPETUYECKUE BOIPOCH CEMHUHApa, €ro BBICTYIUIECHUM W YYacTUH B
KOJUJIEKTUBHOM  OOCY>XJIEHMM BONPOCOB M3y4yaeMOW TEMbl, MPAaBUILHOM BBIIIOJHEHUU
NPaKTUYECKUX 3a/laHUH U KOHTPOJIbHBIX PadoT.

CTpyKTypa NpakTH4eCKOI0 3aHATHS

B 3aBucHMOCTH OT cOJEpKaHUS U KOJMYECTBA OTBEJIEHHOTO BPEMEHM Ha H3Yy4EHHE
KaXI0H TEMBI CEMUHAPCKOE 3aHATUE MOXKET COCTOATh U3 YETHIPEX-IISATH YaCTEH:

1. O6cykaeHrne TeoOpeTHIECKUX BOMPOCOB, OMPEEIEHHBIX IPOrPaMMOM TUCITUTUINHEI.

2. Jloxnaa v/ wiin BRICTYIUICHHE C MPE3CHTALMSIMU 110 PoOIeMe CeMHHapa.

3. ObcyxaeHne BBICTYIUIEHUH 110 TeME - JUCKYCCHSL.

4. BbInogHEHHE NPAKTHUUECKOIO 33JaHUs C MOCIEAYIOIUM pa300opoM MOJyYEHHBIX
pe3yabTaTOB MM OOCYXJEHHE IPAKTUYECKOrO 3aJjaHus, BBINOJHEHHOIO J0Ma, €CIU 3TO
IIPELYCMOTPEHO MPOTrpaMMOi.

5. IlogBeneHMe UTOTOB 3aHITHSL.

[lepBas wacth — OOCYXJCHHE TEOPETUYECKUX BOMPOCOB — IIPOBOJUTCA B BHJIC
(dpoHTaNBbHOI Oeceabl co BCel rpynIoi U BKIIOYAET BHIOOPOUYHYIO MIPOBEPKY IMPETNoiaBaTesieM
TEOPETUYECKHUX 3HaHUM oOyuatonuxcd. [IpumepHas npoAoKUTENBHOCTh — 0 15 MUHYT.
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Bropass wacte — BbICTyIUIeHHE OOydYaloIIUMXCS € JOKIaJAaMH, KOTOpbIE JIOJKHBI
COIIPOBOXKAATHCA MPE3ECHTALUSAMU C LENIbI0 YCUIIEHHUS HArJISAHOCTH BOCIPUATHS, 110 OTHOMY U3
BOINPOCOB ceMuHapckoro 3aHsATHs. OOs3aTenbHBIA 3IEMEHT JOKJIaZa — MpeICTaBl€HUE U
aHalM3 CTATUCTMYECKMX JAaHHBIX, OOOCHOBAaHHE COLMAIBHBIX TOCJIEACTBUNA J1H000TO
SKOHOMHUYECKOTO (hakTa, SIBJICHHUS WM Tporecca. [IpumepHas mpogonkuteabHocTh — 20-25
MUHYT.

[locne noximamoB cienyer ux oOCykIeHHMEe — Juckyccus. B xome 3Toro srama
CEeMHMHAPCKOT0 3aHATHS MOTYT OBITh 3aJaHbl YTOYHSIOIIME BOIPOCH K JOKJIaTYMKAM.
[IpumepHass TpOAOIKUTENBHOCT — 10 15-20 munHyT. Ecnu mporpammoi mpemaycMOTpeHO
BBINIOJITHEHUE MPAKTUYECKOTO0 33JaHMsl B pPaMKaX KOHKPETHOM TEMbI, TO IpernojaBaTelieM
OTIpEe/IeNIIETCS €ro COoJAep)KaHWe M JaeTcsl BpeMs Ha €ro BBIIIOJIHEHUE, a 3aMeT  HJeT
o0cyxieHue pe3ynpTaToB. Eciy mpaktudeckoe 3aanue J0JKHO ObUIO OBITH BRITIOJIHEHO J0Ma,
TO Ha CEMHHAPCKOM 3aHSATUHU IpErojaBareib IPOBEPAET €ro BBINOJHEHUE (YCTHO WIH
nucbMeHHO). Ilpumepnas mnpopomwkutensHocTh — 15-20 munyT. IlogBeneHueM HTOroB
3aKaHYMBAETCsl CeMHHapcKoe 3aHsThe. OOydaromuMes AOKHBI ObITh OOBSBICHBI OLIEHKU 32
paboTy u naHbl UX YeTKue o0ocHOBaHMs. [IpuMepHas mpoIOIKUTEIBHOCTD — 5 MUHYT.

BOHpOCl)I AJIA CaMOCTOATEJIbHOM MOJATOTOBKH K INIPAKTUYC€CKHUM 3aHATHUAM:

1. Cny4aitHas BenuuuHa. JIuCKpeTHbIE U HEMPEPBIBHBIE CITyYaiiHbIE BETUYUHBI.

2. Kraccuueckoe U CTaTUCTUYECKOE ONpeieNieHUs] BEpOATHOCTU coObITHs. ['eomeTpruueckas
BEPOSITHOCTb.

3. MeTtozpl ucciieJoOBaHUs CXOIMMOCTH 3HAKOIIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PSI/I0B.

4. JIuneiinble ogqHOpOIHbIE MU depeHIMaTbHbIE YPABHEHUS BBICIIUX TOPSAKOB.

5. DKCTpeMyM U YCJIOBHBIH 3KCTPEMYM (DYHKIIMM MHOTUX IIEPEMEHHBIX.

6. IIpubnu>keHHbIE METO bl BHIYMCIEHUS ONPEAEIECHHBIX HHTErpajoB ((hopMyIibl Tpanenuii,
IPSIMOYTOJIBHUKOB, CUMIICOHA), OLICHKA IOIPELIHOCTH BBIUMCIICHUH.

7. HenpepoiBaocTh (hyHKimu. Kinaccudukanus Todek pa3pbisa.

8. HecoOGcTBeHHbIE MHTETPaJIbl, IPU3HAKU CXOAUMOCTH.

9. ®opmyna Telinopa u ee CBs3b ¢ 33a4eii MPUOIMKEHHOTO BBIYUCIICHUS 3HAUYCHUH ()yHKITHH.
10. ®ynkumu 1 cnocoObl UxX 3aganus. OCHOBHbIE 3JIEMEHTApHbIE (PYHKLUMU U UX TPaUKH.

5.4. Meroanueckue yKa3aHusi 10 CAMOCTOATEJIbHON padoTe o0yuaronmuxcst
PaGoTa ¢ iuTepaTypHBIMH HCTOYHHMKAMHU H HHTEPHET pecypcamMu

B mpouecce mOArOTOBKM K MPAKTHYECKHM 3aHATHIM, OOyYaromuMcs HeoOXO0IuMo
oOpatuth 0c000€ BHHMAaHHE HAa CaMOCTOSTEIHLHOEC HW3YyYCHHE PEKOMEHJIOBAHHOW ydUeOHO-
METOUYECKOH (a TakKke HAyYHOU U MOMYJISIPHOI ) TUTEpaTyPHI.

CaMocTrosiTennbHass pabora ¢ ydeOHMKaMH, Y4YeOHBIMH TIOCOOMSIMH, HAy4HOM,
CIPaBOYHOW U TIOMYJSIPHOM JUTEpaTypoil, MarepuajaMu TMEepUOJUYECKUX W3JAaHUNH U
I/IHTepHCTa, CTAaTUCTUYCCKUMU JaHHBIMHU SABJISICTCS HaI/I6OJ'I€€ Bq)(l)eKTI/IBHI)IM METOAOM
MONyuyeHUs 3HAHWM, TO3BOJIET 3HAYUTENBHO AaKTUBU3UPOBATH TMPOIECC  OBJIAJCHUS
uHdopmaimet, crmocoocTByeTr Oosiee TIyOOKOMY YCBOCHHMIO HM3ydyaeMOro Marepuaa,
dbopMupyeT y 00y4daromuxcsi cBoe OTHOIIIEHHE K KOHKPETHOHU MpodiieMe.

Bonee riry0okoMy pacKpBITHIO BOIIPOCOB CITIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHUTEIILHOM
JUTEepaTypoil, PEKOMEHJOBAHHON TpernojaBaTeieM IO KaXI0il TeMe CEeMHHApCKOTO WU
IMMPAKTHUYCCKOI'0 3aHATUA, YTO IMO3BOJIACT O6yanOHlI/IMC$[ IpOABUTE CBOIO MHAVMBUAYAJILHOCTH B
paMKax BBICTYIUICHUS HA JAHHBIX 3aHATHIX, BBISIBUTH HIMPOKUI CIEKTP MHEHHI 1O U3y4aeMoit
npodieme.

IloaroroBka npe3eHTalUM M J0KJIAAa
[Ipe3enTanus, COriacHO TOIKOBOMY CIIOBAPIO pycckoro a3bika J[.H. Ymakosa: «...
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croco0 moaaun uHpOpMaIU, B KOTOPOM IPHUCYTCTBYIOT PUCYHKH, (hoTorpaduu, aHUMaIus U
3ByK». /I MOATOTOBKM MpE3eHTAllMM PeKOMEHAyeTcs ucrnonb3oBats: PowerPoint, MS Word,
Acrobat Reader. Camas mpoctas mporpamma i Co3daHHs Tpe3eHTanmmid — Microsoft
PowerPoint. [Iyis mOATOTOBKHU IMpe3eHTAlMM HEO0O0X0IUMO coOpaTh W 00paboTaTh HaYaIbHYIO
uH(dOpMaIHIO.

[locnenoBarenbHOCTh NOATOTOBKY IPE3EHTALINN:

1. Yerko c¢opMyaupoBaTh Lenb MPE3CHTALUU: Bbl XOTUTE CBOIO ayAUTOPHUIO
MOTUBUPOBATh, yOSIUTh, 3apa3uTh KAKOKH-TO HJI€EH WM MPOCTO POPMATIBLHO OTUYUTATHCS.

2. OmpenenuTh KakoB OyneT (opMaT Npe3eHTaluu: >KUBOE BBICTYIUIEHHE (TOrja,
CKOJIBKO OYJIeT ero mpoI0JKUTENIbHOCTD) WM 3JIEKTPOHHAs pacchlika (KakoB Oy/leT KOHTEKCT
NpEe3eHTAIUN).

3. OTo6path BCIO coiepKaTeIbHYIO YacTh JJISl IPE3EHTAIMHU U BBICTPOUTH JOTHUECKYIO
LETIOYKY MPECTABICHUS.

4. OnpenenuTh KII0UYEBbIE MOMEHTHI B COJIEP)KAHUN TEKCTA U BBIJCIINUTD UX.

5. OmpenenuTh BUIBI BU3yaldu3aluu (KapTUHKH) JUIsl OTOOpaXKeHHWs UX Ha claiiiax B
COOTBETCTBHH C JIOTUKOM, LIENbIO U CTIenM(pUKON MaTepuraa.

6. ITono6path nu3aitH u (opMaTUpPOBaTh Claibl (KOJINYECTBO KAPTUHOK M TEKCTa, MX
pacroyioxKeHue, IIBET U pa3Mep).

7. IIpoBepHUTh BU3yalIbHOE BOCIIPUATHE MPE3EHTALINY.

K BumaM Bu3yanu3aluu OTHOCSATCS WUIIOCTpAalMM, 0Opasbl, JAMAarpaMMbl, TaOIMIIbI.
Wnmroctpanys — NpeAcTaBI€HUE PeaIbHO CYILECTBYIOLIEro 3puTenbHOro psnaa. OOpas3sl — B
OTIMYHE OT WUIIoCTpanuid — meradopa. VX Ha3HaueHWe — BBI3BATh AMOIMIO U CO37aTh
OTHOILIEHHE K HEeH, BO3JeHcTBOBaTh Ha ayauTopHio. C MOMOLIbI0 XOPOLIO MPOAYMaHHbIX U
NpeACTaBIsIeMbIX 00pa3oB, MHGOpMAIMsT MOXET HAJ0JIr0 OCTaTbCs B MAMATH 4YelOBEKa.
Juarpamma — BU3yalln3alsl KOJUUYECTBEHHBIX W KaUeCTBEHHBIX CBs3ei. VX MCHOmb3yroT JUis
yOeIUTENbHON AEMOHCTPAllUU JaHHbIX, JUISl IPOCTPAHCTBEHHOI'O MBIIUIEHUS B JOTIOJHEHUE K
aoruyeckoMy. Tabnuia — KOHKPETHBIM, HAarsIHBIA M TOYHBIM MMOKa3 JaHHbIX. Ee OCHOBHOE
Ha3HaueHHE — CTPYKTYpUPOBaTh MH(DOPMAIUIO, YTO MOPOW 00JerdaeT BOCHPHUSTHE JaHHBIX
ayAUTOpUEH.

[IpakTHueckue coBETHI MO MOATOTOBKE NMPE3EHTAIL[MN TOTOBbTE OT/IENIBHO:

e  [ICYATHBIM TEKCT + CJIal/bl + pa3aaToyHbIi MaTepHal;

e Clalapl — BU3yaJbHAad Mojada MHQOpManuM, KOTopas MAOJDKHA COAEp)KaTh
MUHUMYM TEKCTa, MaKCUMYyM H300paK€HHI, HECYIIMX CMBICIIOBYI0 Harpy3Ky, BBITJISIETb
HarJsAHO U IPOCTO;

® TEKCTOBOE COJIEpP)KaHME MPE3EHTALMU — YCTHAs Peub UM YTEHHUE, KOTOpas JOJKHA
BKJIIOYATh apryMEHThI, (DaKThl, JOKA3aTEIbCTBA U YMOLIUH;

®  PEKOMEHJyeMOE€ YMCIIO claiioB 17-22;

e oOs3arenbHas MH(OpMAIUS JUIS TpPE3CHTAlMU: Tema, (GaMuiIus W WHULUAIIBI
BBICTYIIAIOUIEr0; IUJIaH COOOIIEHHUS; KpaTKUe BBIBOABI M3 BCEro CKa3aHHOIO; CIHCOK
UCIIOJIb30BaHHBIX HCTOYHUKOB;

®  pa3aTOYHBIA MaTepuall — JOJDKEH oOecrneuuBarh Ty K€ INIyOMHY U OXBaT, YTO U
KMBOE BBICTYIUICHHUE: JIFOAWU OOJIbIIE JAOBEPSIOT TOMY, YTO OHHM MOTYT YHECTH C CO0O0i, dem
UCUE3aIOUIMM HM300paXeHUsIM, CJIOBa M clailipl 3a0bIBAIOTCS, a pa3laTOYHbI MaTepual
0CTaeTCs MOCTOSHHBIM OCSI3a€MbIM HAallOMMHAHUEM; Pa3/aTOUHBIM MaTepuas BaKHO pa3faBaThb
B KOHIIE IPE3CHTALMK; Pa3JaTOUYHbIM MaTepHajbl JOJDKHBI OTIMYAThCS OT CIAMI0B, JOJIKHBI
ObITH O0JIee NH(OPMATUBHBIMH.

Tema noknana gomkHa OBITH COTTIACOBAHHA C MTPETIOIaBaTeNIeM U COOTBETCTBOBATh TEME
yueOHOro 3aHsATUS. Matepuansl NpU €ro MOArOTOBKE, JODKHBI COOTBETCTBOBATh HAy4YHO-
METOAMYECKHM TpeOOBaHMSAM By3a M ObITh yKazaHbl B jokinaje. HeoOxoaumo cobmronath
pernaMeHT, OrOBOPEHHbIM IpH MOJyYeHUH 3ajaHus. HWiumrocTpanuu JOJDKHBI  OBITH
JOCTaTOYHBIMHU, HO HE YPE3MEPHBIMHU.

Pabora crynenTa Hax JOKIaIOM-TIPE3EHTAMEH BKIIFOYAET OTPAOOTKy YMEHHUS
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CaMOCTOSITENIbHO 0000maTh MaTepuall W JelaTh BBIBOABI B 3aKIIOYEHHUH, YMCHUS
OPUCHTHUPOBATHECA B MATCpUAJIC W OTBCYATH Ha [JOIOJHUTCIBHBIC BOIIPOCHI cnymaTeJIei/'I,
0TpabOTKY HaBBIKOB OPATOPCTBA, YMEHUS TIPOBOAMTH JAUCIYT.

JIOKJa{4MKH JTOJDKHBI 3HaTh M YMETh: COOOINATh HOBYIO MH(OPMALMIO; UCIOIb30BATH
TEXHUYECKHE CPEJCTBA; XOPOIIO OPHEHTHPOBATHCS B TEME BCEr0 CEMHHAPCKOTO 3aHSATHS;
AUCKYTHUPOBATH U 6LICTp0 OTBCUATH HA 3a/IaHHBIC BOIIPOCHI; YCTKO BBLITIOJIHATH YCTaHOBHeHHBIﬁ
periiameHT (He Oonee 10 MUHYT), UMETh MPEJCTaBICHHE O KOMIIO3MIIMOHHOW CTPYKTYype
JOKJIaza u JIp.

CTpyKTypa BBICTYIJIEHUS

Berymienne momoraer oOecledHMTh YCIeX BBICTYIUICHHS 10 JII0OOW TeMaThKe.
Berynnenne MOMKHO coJepiKaTh: Ha3BaHWE, COOOIIEHHWE OCHOBHOW WJEH, COBPEMEHHYIO
OILIEHKY TPeIMeTa HM3JI0KEHHsI, KPaTKOEe MEPEUYHCICHUE PAacCMaTPUBAEMBIX BOIPOCOB, YKHUBYIO
UHTEpPECHYI0 (OpMy U3JIOKEHHUS, aKIEHTUPOBAaHWE BHUMAaHMA Ha BaXXHBIX MOMEHTaX,
OPUTHHAIILHOCTH TIOAX0/IA.

OcHOBHasi 4yacTh, B KOTOpPOW BBICTYNAIOIUN JODKEH TJIYyOOKO pacKpbiTh CYTb
3aTPOHYTOW TEMBI, OOBIYHO CTPOUTCS IO MPHHIUIY OT4YeTa. 3ajadya OCHOBHOW 4YacTH —
nNpeaACTaBUTbL JOCTATOYHO AAHHBIX IJI TOTO, LITO6I>I CIymiaTejin 3anHTCPCCOBAINCH TEMOU U
3aXO0TENIM O3HAKOMHTHCS C MaTepuajamu. [Ipu 3TOM JIOTHUYECKasih CTPYKTypa TEOPETUYECKOTO
O5oka He JOJDKHBI JaBaThCsl 0€3 HArMSAHBIX MOCOOWH, ayAMO-BH3YQJIbHBIX M BH3YyaJbHBIX
MaTepHasoB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabl yueOHol padoThI O0pa3zoBaTe/bHbIE TEXHOJIOTHH Bcero yacos
n/n 0P0 | 300
1 2 3 4 5

Cemectp 1
1 | Jlekuus «Bekroper Ha | [Ipobnemuas nexuums. Ilpesentanus 2 2
IIJIOCKOCTH M B IPOCTPAH-
CTBE»
2 [IpakTryeckoe 3aHATHE [TpoGnemuas nekmus. [Ipesenrarus 2
«Onpenenurenu KBajapar-
HBIX MaTpUID)
3 | IIpaktuueckoe 3anstHe | [IpoOnemuas nexuus. IlpesenTanus 2 2
«Pemenne cucrem JIMHEN-
HBIX anredpanvyecKux
YpaBHEHUI»
4 | Jlekuus «[Ipumenenne | IlpoOnemuas nekuus. [Ipesenranus 2
IIPOU3BOJHON K UCCIIEN0-
BaHUIO (PYHKIIUID)
HToro yacos 3a cemecrtp: 8 4
Bcero yacos: 8 4
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7. YVUEBHO-METOJIUYECKOE U UH®OPMALIMOHHOE OBECITEYEHUE
JUCHUTIIMHBI

7.1. IlepeyeHb OCHOBHOI U 10NOJHUTEIbHOI y4eOHOM JINTepaTypbl

CnucoK OCHOBHOM JIUTEPATYpPhI

Kasues, B. M. Benenune B maremaTuky : ydeOHoe mocobue / B. M. KasueB. — 3-e uzn. —
Mocksa : UntepHer-YauBepcurer Mupopmammonnsix Texnomoruit (MHTYUT), Ait Ilm Ap
Menua, 2020. — 197 c. — ISBN 978-5-4497-0547-1. — Texct : anexkTponHslit // [{ludposoit
obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94850.html

Kupcanos, M. H. Martematuka u nporpammupoBanue B Maple : yueOHnoe nocodue / M. H.
Kupcanos. — Mocksa : Ail [Iu Ap Menua, 2020. — 164 c. — ISBN 978-5-4497-0585-3. —
Texct : anextponHsii // Ludposoit oOpazosarensHsiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/95593.html

Anamap, XKaxk Yertsipe nekruu no maremaruke / XKak Anamap ; nepesoa B. B. llynmukoBckas. —
Mocksa, MxeBck : IHCTUTYT KOMIIBIOTEpPHBIX HccaenoBanui, 2019. — 60 ¢. — ISBN 978-5-
4344-0590-4. — Texct : anexTponHbIii // L{ludposoii oOpazosarenbHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92024.html|

I'pomoB, A. 1. Maremaruka : yuyeOHoe nocobue / A. U. I'pomos, B. U. Ky3pMunoB. — 4-e u3g.
— Mocksa : Poccuiickuii yauepcuteT pyx0bl HapoaoB, 2018. — 504 ¢. — ISBN 978-5-209-
07511-0. — Texkcrt : anextponnsIii // [ludposoit o6pazoBarensHbIil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/91022.html

CnucoK 10MO0JHUTEIbHO| INTepaTyphl

KoMreTeHTHOCTHBIN MOIX0/] B U3T0XKEHUH (PYHIaMEHTaIbHBIX OCHOB alreOpbl U TEOMETPUH :
yaebHoe mocooue / H. H. 'asu3oBa, A. B. Muxees, I'. A. Hukonora, H. B. HukonoBa. — Ka3zaub
: KazaHckuil HamoOHAIbHBIN UCCIEA0BATENIbCKUN TEXHOJIOTUYECKU yHUBepeuTeT, 2017. — 112
c. — ISBN 978-5-7882-2310-0. — TekcT : anextponHsIii // [{udpoBoii 06pa3oBaTeabHBINA pecype
IPR SMART : [caliT]. — URL: https://www.iprbookshop.ru/94982.htm|

[HozgnsxoBa, T. A. Marematuka. HWHrerpanbHoe ucuucieHue QYHKIOUH HECKOJIbKUX
IEepPEMEHHBIX. DJIEMEHThl BEKTOPHOTro aHanu3a : yueOHoe mocobue / T. A. Ilo3nnskoBa, A. H.
borBuu. — KpacHosipck : Cubupckuii penepanbubiii yausepcuret, 2018. — 113 ¢. — ISBN
978-5-7638-3920-3. — Texkct : anexkTponHsIit // Lludposoit obpazoBatenbhblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/84228 html

3anoxuHa, H. B. MatemaTuka u nandopmaTtuka. Pemennue 10ruko-1mo3HaBaTeNIbHBIX 3374 :
yaeOHoe mocodue uist cTyaeHToB By30B / H. B. 3agoxuna. — Mocksa : KOHUTU-JTAHA, 2017.
— 127 ¢. — ISBN 978-5-238-02661-9. — Texkcr : anexktpoHHbIii / L{nppooii 00pa3oBaTenbHbIN
pecypc IPR SMART : [caiit]. — URL: https:/www.iprbookshop.ru/81654.html

7.2 llepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH
«AnTepHET»

http://window.edu.ru — EquHoe 0OKHO OCTyma K 00pa3oBaTeIbHBIM pecypcam;

http://fcior.edu.ru — denepanbHplil HEeHTP HH(OPMALIMOHHO-00pPa30BaTENBHBIX PECYPCOB;

http://elibrary.ru — Hay4nas snekTpoHHast OUOIHOTEKA.
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7.3. UndopMannoHHbIe TEXHOJIOTHH, JHIEH3HOHHOE POrPaMMHOe o0ecreyeHune

JInneH3noHHOE MPOrpaMMHOE 0OecrieueHne PexkBH3HTHI JHIIEH3UH/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentuduxarop noxnucuuka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpox neictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (mponneHue MOAMUCKH)

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.

MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHast

Antusupyc Dr.Web Desktop Security Suite JlutieH3noHHbBIN cepTUdUKAT
Cepuiinbiit Ne DVG-VI6F-HE8S7-NRBC
Cpok gevictus: ¢ 20.10.2022 o 22.10.2023

Koncynprant Ilntoc JloroBop Ne 272-186/C-23-01 ot 20.12.2022 r.
[udposoii 06pazoBaTenbHBIN pecypc JIuniensnonnsiii qorosop Nel0423/2311 ot
[PRsmart 30.06.2023 r.

Cpok aeiictBust: ¢ 01.07.2023 no 01.07.2024

Bbecmrataoe 1O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

8.1. TpeGoBanus Kk ayIuTOpUAM (MOMeIIEeHUAM, MeCTaM) /IJIsl IPOBeIeHUs] 3aHATH I
1. YueOnas ayquropusi 1/ NPoBeeHNs 3AHATHI JIEKIIMOHHOT0 THIIA.

Habop neMoHCTpaoHHOTO 000pyA0BaHMS M YU4eOHO-HATJISITHBIX TIOCOOMH, 00ECTIeYMBAIOIINX
TEMaTHUYECKHE ULTIOCTPAIIH:
[Ipoektop — 1 miT.

Hoyt0yx — 1 mir.
Crnenuanu3upoBaHHast MeOEIb:
Jocka yueHnueckas — 2 mT.
Cron opucHbI — 3 mT.

Crynbs — 10 wr.

Cryn markuii — 1 wr.

Kadenpa (Tpubynka) — 1 .
Cronsbt — 30 .

Ckampu — 30 it

Kosonkn My3bIKaJIbHBIE — 2 1IT.

Kongunuonep — 1 mr.
2. YyeOHasi ayauTOpuUsl /UIA TPOBEJAeHHS] 3aHATHIH CEeMHMHAPCKOr0 THIA, KYPCOBOIO

NPOEKTHPOBAaHNS (BBINOJHEHUs KYPCOBBIX pPadoT), IPyNNOBbIX M HHAUBHAYAJIbHBIX
KOHCYJIbTALM, TEKYLIer0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluM.

Crienmanu3upoBaHHasi MeOeb:
Hocka yuerndeckast — 1 mt
Croust KOMIIBIOTEpHBIN — 12 IT
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Cron yuennveckuid — 10 mmr
Cryn yyennuyeckuit — 20 mr
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Cron nByxTymMO0BBIN — 1 T

Cryn markuii — 1 wr

Kadenpa — 1 mr

Ceti — 1 it

TexHuueckue cpeacTBa 00ydeHHUs], CIy>Kallue Ui PeloCTaBlIeHusl yueOHON nHbopMauu
OO0JIBILION ayJUTOPUH:

[Ipoektop — 1 miT.

Hacrennslii 5xpan — 1 mr.

HoyTtOyk — 1 miT.

Komnerotepsl ¢ 1ocTynom k cetu «IHTepHEeT» U TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aIIH:

Momnutop — 12 mir.

CucreMHbIi OJ10K — 12 .
3. Ilomenenue 1Jjisi CAMOCTOSITEJILHOM PadoOThI.

bubnuorteuno-usnarensckuit neHTp. OTHET 00CTy)KUBAHUS [T€YaTHBIMU U3AAHUSIMH.

KoMIuiekT mpoeKInoHHbIN, MyJIbTUMEIUHHBIN 000py10BaHHE:
Hacrennslii sxpan — 1 mr.

Hoyt6yk — 1 mit.

[IpoexTop — 1 mT

PaGouue cronsl Ha 1 mecTo — 21 mmiT.

Crynbs — 55 wr.

HNudpopmatimonno - 6ubnuorpaguueckuii otaen. Crnenuanu3vipoBaHHas MeOelb:

PaGouue cronsl Ha 1 MecTo — 6 mIT.

Cryanbst — 6 mT.

KomnpioTepHass TeXHUKa C BO3MOXHOCTBIO TOJKIIOYeHHs K cetu «lHTepHeT» u
o0ecrieyeHreM J0CTyIa B AJIEKTPOHHYI0 MH(POpMaLMOHHO-00pa3oBarenbhyio cpeny OI'BOY
BO «CeBKaBI'A»:

[lepconanbHblil KOMIBIOTEP — 1 1IT.

Ckanep Epson Perfection 2480 photo

M@V MFC 7320R

Otnen o0CyKUBaHUSI SIIEKTPOHHBIMY H3AaHUsAIMU. Criernan3upoBaHHast MeOeb:

pabouue crosbl Ha 1 MecTo — 24 mmiT.

CTYJbsl — 24 mT.

TexHHuecKue cpencTBa 00y4eHus, CIayXKalue JUIs IpeJocTaBlIeHus yaeOHOH nHpopMaIim
O0JBILION ayJUTOPUU:

uHTepakTHBHAsA cucrema Smart Bord 480 - 1 mT.
MonuTtop — 21 mrT.

CereBoit Tepmunain Office Station — 18 .
[lepcoHanbHbBI KOMIIBIOTEP - 3 IIT.

M®VY — 1 mr.

M®Y-1 wmr.

[Ipunrep — 1 wr.

4. IlomemeHue AJsi XpPaHeHUS] U NPOPWIAKTHYECKOT0 OOCTY:KUBAHHUS Y4eOHOIO
o0opynoBaHusi

Crneunanu3upoBaHHas MeOeb:

Crennaxu — 1 .

[xad — 1 mT.
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Crya -1 mr.

Kpecno komnsroreproe — 4 mr.

Cron — 5 wr.

[MpodunakTuyeckoe 0OCITyKUBaHNE

[Tepdoparop Makita HR2811FT — 1 .

AkkyMmynsTOpHas Apenb-mypynoBept Uurepckon JA-13/18M2 — 1 mir.
HaGops! oTBepTOK — 2 1IT.

[emecoc Polar 1400 Bt — 1 .

Kitenmn 00xuMHBIE — 3 IIT.

Tectep 6moxoB mutanust ATX 20/24PIN — 1 .

Mynetumerp DT 838 - 1

®en TepmoBo3aymHbli masuibHbI AOYUE 8032 — 1 mit.

[Mastmpauk 60 BT — 3 .

VYyeOHoe nocobue (mepcoHaIbHbI KOMIBIOTEP B KOMILIEKTE) — 2 HIT.
[Maccatuxku — 1 wrT.

Bokopess! — 1 .

KommyTtatop 8 Port — 1 mir.

Buewnuit DVD npusoa — 1 mir.

Buemmnnii xecrkuit quck 1 To — 1 mrr.

8.2. TpeGoBaHus K 000pPYI0BAHUIO PA0OUYMX MECT NMPeNnoaaBaTe/ i U 00y4AKIUXCS

1. PabGovee mecTo mpemnoaaBaress, OCHAIEHHOE KOMITBIOTEPOM C JTOCTYTIOM B VMIHTEpHET.
2. Paboune Mecta 00y4aroIuXcs, OCHAIEHHBIE KOMITBIOTEpaMHU € JIOCTYIIOM B MIHTEpHeT,
npeaHa3HaYeHHBIE JIJIs1 pa0OTHI B 3JIEKTPOHHOM 00pa30BaTEIHLHOU Cpelie.

8.3. TpeboBaHus K cHeHAJIM3UPOBAHHOMY 000PY10BAHHNIO HET

9. OCOBEHHOCTH PEAJIM3ALINY JUCHMUILINHBI 115 UHBAJTUIOB U JIUIL] C
OrPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI

Hnst obecriedenuss 00pa30BaHUS MHBATUAOB M OOYYAIOUIMXCS C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0pOBbsl pa3padaThiBaeTcs (B Cllydae HEOOXOIUMOCTH) aJalTHPOBAHHAS
oOpa3oBaTenpHasl TporpamMMa, WHANBUAYAIBHBIN YYeOHBIM TUTAH C YY€TOM OCOOSHHOCTEH HX
NCUXO(U3NUECKOTO Pa3BUTUsI W COCTOSIHUSL  3[0POBbS, B YaCTHOCTH IPUMEHSETCS
HHHHBHHY&HBHBIﬁ nmoaxoJa K OCBOCHUIO JUCHUIIIMHBI, MTHAWUBUAYAJIbHBIC 3a/IaHUs: TMCbMCHHBIC
paboThl U, HA0OOPOT, TOJIBKO YCTHBIC OTBETHI M JHMAJIOTH, MHAWBHIyalbHbIC KOHCYJbTAIHH,
HCIIOJIB30BaHUEC Z[I/IKTO(bOHa U ApYTrux 3alrCbIBAlOIIUX CPCACTB I BOCIPOHU3BCIACHUA
JIEKIIHOHHOTO ¥ CEMHHAPCKOTO MaTepHaa.

B neiaax oOecrieueHus 06yqa}01111/1x<351 HHBAJIMAOB W JIMO C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0POBbSl  KOMIUICKTYeTcsi (OHI OCHOBHOH yueOHO#l nuTeparypoii,
QIalITHPOBAHHOM K OTPAaHMYCHHIO SJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpCOB, AOCTYH K
KOTOpbIM opranu3oBaH B BUILl Axanemun. B OuOnmoTeke MpOBOAATCS WHIUBHIYaIbHbIC
KOHCYJIbTAallUU IJId ZIaHHOfI KaTeropmuu HOJIB3OBaTCJIefI, OKa3bIBACTCA MOMOIIb B pErucTpanuu 1
WCTIOJIb30BAHMM  CETEBBIX W JIOKAIBHBIX JJICKTPOHHBIX ~ 00pa30BaTENIbHBIX  PECYPCOB,
IPEOCTABIISIOTCS MECTa B YUTAJIHHOM 3alle.
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®OH/I OHEHOYHBIX CPEJACTB

1O JUCHUIIJIMHE___Maremartuka

[Tpunoxenue 1
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1. MACIIOPT ®OHJA OIIEHOYHBIX CPEACTB 110 JTUCHUIIJIMHE
MareMaTHKa

Komnerennun, popmupyembie B nponecce u3y4eHus JUCHUTNITHHBI

Nupekc @opMynHpoOBKa KOMIIETEHIIUN

OIIK-1 CriocoGHOCTh peliaTh THIOBBIE 337a4d NPO(GECCHOHATBHON IEeSTENbHOCTH Ha
OCHOBE 3HAHHWI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX M €CTECTBEHHBIX HayK C|
MpUMeHEeHnEeM HH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

IIK-1 ["'0TOBHOCTB M3y4aTh U UCIOJIb30BaTh HAYYHO-TEXHHUYECKYIO HH(OPMAIIHIO,
OTEYECTBEHHBII U 3apyOeKHBIN OIBIT 10 TEMATHKE MCCIEIOBAHUI
I1K-3 ["0TOBHOCTB K 00pa0bOTKE pe3ysIbTaTOB IKCIEPUMEHTAIBHBIX HCCIIEeIOBAHNI

2. Jranbl (pOPMUPOBAHUS KOMIIETEHIIUN B MPoIecce OCBOCHUS TUCIUTIINHbBI

OcHOBHBIMU dTanamMu (OPMHUPOBAHMS YKa3aHHBIX KOMIICTCHIIMH TPpH H3YYCHUU
CTYACHTaMH JUCHUILTUHBI SABIISIOTCS MOCIE0BATEIBHOE U3YUYCHHUE CO/ICPIKATENFHO CBSI3aHHBIX
MEXIy co00i pasnenoB (TeMm) ydeOHbBIX 3aHATHHA. M3yueHue Kaxkzaoro pasaena (TeMbl)
OpeArnoiaraeT OBJAJEHUE CTYJCHTaMH HEOOXOAMMBIMH  KOMIIETEHIMAMHU. Pe3yiprar
aTTeCTAallMM CTYACHTOB Ha PAa3JIMYHBIX JTanax (HOPMUPOBAHHS KOMIIETCHIMI ITOKa3bIBACT
YPOBEHb OCBOCHHSI KOMIIETEHIMI CTYICHTaMHU.

DTamHOoCTh (OPMHPOBAHUST KOMIIETCHIIMI MPSIMO CBs3aHA C MECTOM JUCIMILIMHBI B
o0pa3oBaTeNbHON POrpaMMe.

Pa3nennl (TeMbl) DopmupyemMble KOMIIETEHIHH (KOABI)

JUCIHHUILJINHDI OIIK-1 I1K-1 [1K-3
Pazoen 1. DnemeHTHl JTHHEWHOM + + +
anreOpsl.
Pa3zden 2. dneMeHTHI BEKTOPHOM aji- + + "
reOpHI.
Pa3zoen 3. Ananutudeckasi reoMeT- +
pUs Ha TUIOCKOCTH U B POCTPaH- + +
CTBe.
Paszoen 4. Beenenue B aHanms. + + +
Paszden 5. VHTerpaibHOE — WC- +
YyClIieHUe (PYHKIUU OJTHOW MEePEMEH- + +
HOM.
Pazoen 6. uddepeniuanbsaoe +
ncurciaeHne QyHKIMH HECKOIBKUX + +
MIEPEMEHHBIX.
Pasoen 7. JuddepeHunansHoie + n "
ypaBHEHUS.
Pa3zden 8. Yncnossie u HhyHKITHO- + + +
HaJIbHBIC PSIbL.
Pasoen 9. Cnyyaiinbie coObITHS U + + +
CIly4aiiHbIe BEJTMYUHBI.
Paszoen 10. Metonsl MaTeMaTHye- + n +
CKOM CTaTUCTUKH
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3. [loxa3are/n, KpUTEPUHU U HHAUKATOPHI A0CTHKEHUs KOMIIeTeHIMH, (POpMUPYeMBbIX B Ipouecce H3y4eHHUs AU CHUTIHHbI
OIIK-1 Cnoco0HOCTh pemiaTh THIIOBbIE 3212491 NPOQ)ecCHOHATBHOM /1esITeJIbHOCTH HA OCHOBE 3HAHMII OCHOBHBIX 3AKOHOB MaTeMATHYECKHUX H eC-
TeCTBEHHBIX HAYK C IPMMeHeHHeM HH(POPMalMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHii

HnaanyeM bI€ pe3yJibTAaTbl

Kputepnu ouennBanus pe3yibTaTOB 00y4eHHS

CpercTBa oLeHHBAHHS Pe3yIbTATOB

o0y4eHust o0y4eHust
(MHIMKATOPbI  JOCTHKEHUS
KOMIIeTeHIIH) HEyI0BJICTBOPUTEJILHO Y10BJIETBOPHUTEIBHO X0po1Io OTJINYHO Texyuui IIpome:kyTouHas
KOHTPOJIb aTrrecTamus

OIIK-1.1.  Jlemonctpupyer | ®parmentapusie 3Hanust | Henonuele  3nanus o | CdopmupoBaHHBIE, Ho | ChopmupoBaHHbIe u | KontponbHbie OK3aMeH
3HaHHE OCHOBHBIX 3aKOHOB | O THIIOBBIX  3aJadax | THIOBBIX 33Jadax IIpoO- | COAEpXKAIIHME OTACNbHBIC | CHCTEMAaTH4ECKHE 3HAHUS | 3a/aHMsA, TECTH-
MaTeMaTHYECKUX, €CTECTBe- | Mpo(decCHOHANBHOH aesi- | (ecCHOHANbHON NedTenb- | MpoOenbl 3HAHUS O TH- | O THUIOBBIX 33jadax Ipo- | poBaHHME, cobece-
HOHAy4HBIX ¥ oOmienpodec- | TEIHHOCTH, OCHOBHBIC | HOCTH, OCHOBHBIC 3aKOHBI | NMOBBIX 3amadax mpodec- | peccrnoHanbHON Jies- | TOBaHHE
CHOHAJIBHBIX JUCLUIIINH, | 3aKOHBI MaTeMaTude- | MaTeMaTH4eCKUX M €C- | CHOHAJBHOM  JEATEeNbHO- | TeJBHOCTH, OCHOBHBIE
HEOOXOAMMBIX ISl PELIeHUs | CKHX W €CTECTBEHHBIX | TECTBEHHBIX HayK CTH, OCHOBHBIE 3aKOHBI | 3aKOHBI MaTeMaTHYECKUX
TUIIOBBIX 3aJad B 00JIaCTH | HayK MaTEMaTHUYECKUX U  €C- | U €CTECTBEHHBIX HayK
arpovHXEHEPUH TECTBEHHBIX HAYK
OIIK-1.2. Ucnons3yer 3Ha- | @parmeHTapHoe yMmMeHne | B memom ycmemrHoe, HO | B memom ycmemHoe, HO | YcmemHoe u cucteMaru- | KoHTpomsHBIE OK3aMeH
HUSl OCHOBHBIX 3aKOHOB Ma- | pellaTh TUIOBBIC 33Jaudl | HE CHCTEMAaTHYECKOE | COAepiallee OTAENbHbIE | YECKOE YMEHHME pellaTh | 3aJaHus, TeCTU-
TEMAaTHYECKUX W €CTECTBEH- | MPO(ECCHOHANBHOMN Jied- | YMEHHE pelaTrh  THUIO- | MPOOEdbl B PEHICHHHM TH- | TUHOBBIE 3amadM Tpodec- | poBaHHe, cobece-
HBIX HayK Uil peLIeHUs | TeJIbHOCTH Ha OCHOBE | BbIe 33/1aud IMPOQeccHo- | MOBBIX 33ja4 MPO(eccHo- | CHOHAILHON AESTENbHOCTH | JOBaHHE
CTaHJApTHBIX 3a/ad B arpo- | 3HaHUH OCHOBHBIX 3aKO- | HAIBHOW  JEATENBbHOCTH | HAJBHOM JESTENbHOCTU Ha | HA OCHOBE 3HAHUN OCHOB-
WHXCHEPUHU HOB MaTEMaTHYeCKHX W | HA OCHOBE 3HAHMH OCHOB- | OCHOBE 3HAHMH OCHOBHBIX | HBIX 3aKOHOB MaTeMaTH4e-

€CTECTBEHHBIX HayK HBIX 3aKOHOB | 3aKOHOB MAaTEMAaTHYECKUX | CKHX ¥  €CTECTBEHHBIX

MaTeMaTHYeCKUX U €cC- | ¥ eCTECTBEHHBIX HAyK HayK
TECTBEHHBIX HAYK

OIIK-1.3. llpumenser wuH- | He Bnameer HaBbikamu | YacTHUYHO BiaJieeT HaBbl- | XOPOIIO BiaaeeT  HaBbl- | OTIMYHO BiajleeT HaBbl- | KOHTPOJIbHBIE JK3aMeH
(hopmaronHO- pEIIEeHNS TUTIOBBIX 3a- KaMH PELICHHs THITOBBIX KaMH PELIEHHUs THITOBBIX KaMH PELICHHs THITOBBIX 3aJaHus, TECTH-

KOMMYHHUKAIIMOHHBIE TEXHO-
JIOTHH B PEIICHUH TUIIOBBIX
3amaq B obacTi
arpoMHXCHEPUH

Jad npodeccruoHaIbHON
JeITeIbHOCTH Ha  OC-
HOBE 3HaHUH OCHOBHBIX
3aKOHOB  MaTeMaTHde-
CKHUX M €CTECTBEHHBIX
HayK C IPUMEHEHHEM
WH(POPMALIIOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUi

3a1a4d IpoQecCHOHANBHON
JeATeIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHX U
€CTECTBEHHBIX HayK ¢
IIpUMEHEHHEM HH(pOopMa-
[IIOHHO-KOMMYHHKaIIH-
OHHBIX TEXHOJIOTHI

3a1a49 IpoQecCHOHATBHON
JeATeIbHOCTH Ha OCHOBE
3HAHUIH OCHOBHBIX 3aKO-
HOB MaTEMaTHYECKHX U eC-
TECTBEHHBIX HAYK C IpHU-
MEHEHHEM  HH]pOopManu-
OHHO-KOMMYHHKAIIHOH-
HBIX TEXHOJIOTHI

3a1a9 IpoQecCHOHATBHON
JeATEeNEHOCTH Ha OCHOBE
3HAHWI OCHOBHBIX 3aKO-
HOB MaTEMaTHYECKHX U eC-
TECTBEHHBIX HAYK C IpH-
MEHEHHEM  HH(pOpMAaIH-
OHHO-KOMMYHHUKAIMOH-
HBIX TEXHOJIOTHI

poBanme, cobece-
JOBaHUE
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IIK-3 I'oToBHOCTH K 00padoTKe Pe3yjbTATOB IKCIEPUMEHTAJIbLHBIX HCCJIeI0BAHNMI

HnaanyeM bI€ pe3yJibTAaTbl

Kputepnn ouennBanus pe3yibTaTOB 00y4eHHS

CpencTBa oleHHBaHAS Pe3yIbTATOB

o0y4eHust o0y4eHust

(MHIMKATOPbI  JOCTHKEHUSI

KOMIIeTEeHI[H) HeY/I0BJIeTBOPHTEIHHO YIOBJIETBOPUTEIHHO X0po1Io OTJIMYHO Texyuui IIpome:kyTouHas
KOHTPOJIb aTTecTanms

IMK-3.1 Tlpumenser ocHoB- | Jlomyckaer cymectBeH- | JemoncTpupyer wactuu- | JlemoHcTpupyer cdopmu- | Jemonctpupyer cdopmu- | KonrponsHblie OK3aMeH

HBIC 3aKOHBI €CCTCCTBCHHOHA-
YYHBIX MOUCHOHUIUIMH B TIIPO-

HblE OIIMOKA B OCHOB-
HBIX CIIOCO0axX MCIOJb-

Hbl€ 3HAHUI B  OCHOB-
HBIX CIIOCO00aX HCIIOJIB30-

POBaHHBIC, HO HWMCIOIIUE
OT/ETbHBIE MPOOENTBI 3HA-

POBaHHBIC 3HAHHS B
OCHOBHBIX CIIOCO0Oax HcC-

3aJlaHusl, TCCTH-
poBanme, cobece-

(peCCHOHaHBHOﬁ JCATCIBHO- 30BaHUA HaquO-TeX- BaHUA HaquO-TeXHI/I‘Ie- HUH B OCHOBHBIX CIIO- TI0JIb30BAHUA Haquo-Tex- JOBAaHHEC

CTH, METOABl MaTeMaTHue- | HUYeCKoW WH(OpMaIwH, | CKoil WHpOpMamuu, oTe- | codax WCTIONB30BaHUS | HUYECKOW  HWH(pOpMAanuu,

CKOTO aHaji3a W MOJEINPO- | OTEYECTBEHHBIM W 3apy- | YSCTBEHHBIH M 3apyOeX- | HAYYHO-TEXHHYECKOW WH- | OTCUYSCTBEHHBIH W  3apy-

BaHUS, TCOPETHYCCKOTO ¥ | OCKHBIH OMBIT MO TEMa- | HBIA ONBIT IO TEMAaTHKE | (OPMALMH, OTCYCCTBCH- | OCKHBIA OMBIT MO TEMATH-

9KCIICPUMEHTATBHOTO HCCIIE- | THUKE MCCICIOBAHUI HCCIeIOBaHUI HBIA ¥ 3apyOCIKHBIN OMBIT | KE UCCIICIOBaHUN

JIOBaHUS U 00pabOTKe X pe- [0 TEMaTHKE WCCIIea0Ba-

3yJbTATOB HUHI

[IK-3.2 Hcmomb3yeT OCHOB- | YMeeT yacTu4HO | JlemMoHCTpupyeTr B meinoM | [leMoHCTpupyeT B LenoM | JleMOHCTpHUPYET YMEHHUs KontposbHbie OK3aMeH
HBIC 3aKOHBI €CTECTBEHHOHA- | 0000IIaTh W HWCHOJIB30- | yIOBIECTBOPHTEIBHBIE, HO | XOpOIIHNE, HO COAepKammue | 0600mars U UCIOIB30BaTh | 3aJaHU, TECTH-

VYHBIX IUCHHMIUIMH B TPO- | BaTh HAyYHO-TEXHHWYE- | HE CHCTEMATH3UPOBAaHHBIE | OTHACIbHBIE MPOOENbl yMe- | HAyYHO-TEXHHIECKYIO poBanue, cobece-
(hecCHOHATPHON ~ NIEATETBHO- | CKYIO HHPOPMALINIO, | yMEHUs 0000maTh W WC- | HAA 0000IATh W WCIONb- | HH)OPMAIMIO,  OTEYECT- | JOBaHUE

CTH, METONbl MaTeMaTH4e- | OTCYECTBCHHBIA W 3apy- | MONB30BaTh HAYyYHO-TEX- | 30BaThb HAYYHO-TEXHHWYE- | BCHHBIH U 3apyOe)KHBIN

CKOTO aHajHM3a U MOJENUPO- | OCIKHBINA OMBIT MO TeMa- | HUYCCKYI0 HWH(POPMAIUIO, | CKYH0 HH(POPMAIUIO, OTE- | OMBIT 10 TEMATHKE HUCCIIC-

BaHUs, TEOPETHUYCCKOTO U | THKE MCCIICIOBAHUIMA OTEUCCTBEHHBI M 3apy- | YeCTBCHHBIA W 3apyOex- | JOBaHUU

3KCHepI/IMeHTaHBHOFO HCCJIIC- 6C)KHBIﬁ OIIBIT II0 TEMAaTHU- HBIN OIIBIT IIO0 TEMATHUKE

JIOBaHUS yMeTh 00OpabaTsl- K€ MCCIIEIOBaHUN HUCCIIEIOBaHUH

BaTh HX PE3YJIbTATHI

I1K-3.3 Kputnuecku ocMmbic- | @parMeHTapHO BiajeeT| Bianmeer oTnenbHBIMU Ha- | J|eMOHCTPHpYET B IeJIOM Hemonctpupyer cpopmu- | KortpomsHbie DK3aMeH

JIMBAET PE3yJIbTATHI IPHMe-
HEHHUSI OCHOBHBIX
€CTECTBEHHOHAYYHBIX
LUITJIMH B IPOQeCcCHOHaNb-

HOH NIeSITeIbHOCTH, HCTIOJb-
3yeMbIE€ METOAbI MaTEeMAaTH-
YECKOT0 aHAJIN3a U MOJEIH-
POBaHUs, TEOPETUIECKOTO U

3aKOHOB
JAnC-

OKCIICPUMEHTAJIbHOT'O UCCJIC-

JTIOBaHUS TIpU 00paboTKe pe-
3ynbTaTa

HaBBIKAMH  000OIIEHUS
M CTATUCTHYECKOM 00-
paboOTKH  pe3yJIbTaTOB
9KCIEPUMEHTOB,  (op-
MYJIHPOBAHHIO BHIBOJIOB
U IPEIOKEHUN

BBIKAMH  000OIIEHUS U
CTaTUCTHUYCCKOW  o0pa-
OOTKH pe3yJIbTATOB 3KC-

MEPUMEHTOB,  (QOpMYyJIH-
POBaHHIO  BBIBOJOB U
MIPEATIOKEHU I

XOPpOIIIHeE, HO COep Kalye
OTJebHbIE MNpOOeNnsl B
0000IIIEHNY U CTATUCTH-
4yeckod 00paboTku  pe-
3yNbTAaTOB  JKCIICPUMEH-
TOB, (dhopMyIHpOBaHUHT
BBIBOJIOB U NPEIOKEHUH

pOBaHHBIC 3HAHUS M Ha-
BEIKAM 00001IEeHNs U
CTaTUCTHYCCKOMN o0pa-
OOTKU pe3yIbTaTOB IKC-
MIEPUMEHTOB, (HOPMYITUPO-
BaHHIO BBIBOJIOB U PE/I-
JIOKCHHMH

3aJIaHus, TECTH-
poBanue, cobece-
JIOBaHHUE
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IIK-1 I'oToBHOCTH U3Yy4YaTh U MCNOJb30BATh HAYYHO-TEXHUYECKYI0 HHPOPMALMIO, 0TEeYeCTBEHHbIN U 3apy0eKHbI ONBIT M0 TEMATHKE UCCJIeI0BAHUI

HJ'IaHI(II)YEM bI€ pe3yJibTAaTbl

Kputepnn oneHnBanus pe3yjbTaToB 00y4eHH

CpencTBa oleHHBaHAS Pe3yIbTATOB

o0y4eHust o0y4eHust
(MHIMKATOPbI  JOCTHKEHUSI
KOMIIeTEeHI[H) HEy/JA0BJIeTBOPUTEIBHO YIOBJIETBOPUTEIHHO X0po1Io OTJIMYHO Texyuui IIpome:kyTouHas
KOHTPOJIb aTTecTanms
IK-1.1 Hemonctpupyer | Jonyckaer cymecrBeH- | JleMoHcTpupyer uactud- | Jlemoncrpupyer chopmu- | Jemoncrpupyer chopmu- | KonTposbHbie OK3aMeH
3HAHMS OCHOBHBIX OJTaloB | Hble OIMIMOKM B OCHOB- | HbIE 3HAHWUS B  OCHOB- | pOBaHHbIE, HO HMEIOIINE | POBAaHHBIC 3HAHUS B | 3aJaHUs, TECTH-
pa3BUTHS HAyKd W TIOJOXKE- | HBIX cmocob0ax oOpa- | HBIX — crmocobax — oOpa- | oTaenbHBIe MPoOensl 3HA- | OCHOBHBIX crocobax | poBaHue, cobece-
HUSI METOJIOJIOTMH HAay4YHOTO | OOTKHM pe3yJbTaTOB JKC- | OOTKM pe3yJbTaToB 9KC- | HUf B OCHOBHBIX CIIO- | OOpa0OTKH  pe3yJIbTaTOB | JOBaHHE
WCCIIEIOBaHMs;  OOIIeHAayd- | MEPUMEHTANBHBIX  HC- | MIEPUMEHTANBHBIX HCCle- | co0ax 0OpabOTKH pPe3yib- | SKCIEPUMEHTAIBHBIX  HC-
HBIE METO/IbI IPOBEACHUS CJICIOBAHUH JIOBaHHUH TaTOB  OKCIIEPUMEHTAb- | CIECAOBAHUI
COBPEMEHHOI'0 Hay4yHOTO HC- HBIX HCCIIE0BaHNI
CJICIOBAHUS
IIK-1.2 OOpabarbiBaeT U | YMeeT 4acTU4YHO 0Opa- JemoHcTpupyer B nenoM | JleMoHCTpupyeT B LEIOM | JleMOHCTpuUpyeT yMeHus KontposbHsle Ox3ameH
XpaHUT MH(POPMAIMIO, TONy- | OaThIBaTh  pe3yJIbTaThl | YAOBJIETBOPUTENBHBIE, HO | XOPOIIHME, HO COAepiKamiue | oOpadaTeiBaTh pe3ynbTaThl | 3aJaHusl, TECTH-
YEHHYIO B PE3yJbTaTe U3yde- | IKCIIEPUMEHTAIbHBIX HE CHCTEMaTH3UPOBAHHBIC | OTAEIbHBIC NPOOENBI yMe- | SKCIIEpUMEHTAIBHBIX HC- | POBaHUE, cobece-
HUS HAyYHOU JINTepaTyphl HCCIICTIOBaHUH yMeHust 00pabaThIBaTh HUs 00padaThIBaTh pe- CIIeIOBaHUHA JIOBaHUE
pe3ynbTaThl IKCIHEPHMEH- | 3yJNbTaThl  SKCIEPHMEH-
TAJIBHBIX HCCIICTOBAHUM TAJILHBIX CCIICTOBAHUH
IK-1.3. Ocymectsisier | @parmenTapHo Bnajeer | Biageer ornensHbIMu Ha- | JlemoHcTpupyer B wnenoM | JlemoncTpupyer cdopmu- | KonrponsHsle OK3aMeH

000CHOBAHHBI BHIOOpP TEMBI
Hay4HOW paboTsl; odopmie-
HUsI y4eOHO- HCCIIea0BaTelb-
CKHX paboT

HaBBIKAMH  00paboTKH
pe3yJbTaToB  AKCIIEpH-
MEHTAJIBHBIX  HCCIIENO-
BaHUM

BEIKaMH 00paboTkKu pe-
3yJIbTaTOB  DKCIIEPUMEH-
TAJIBHBIX HCCIICTOBAHUM

XOpOIIKe, HO COAepIKaIlne
OTAeNbHBIE MpOOEnbl B
00paboTKH pe3yIbTaToB
IKCIICPUMEHTAIBHBIX HC-
cle0BaHui

pOBaHHBIE 3HAaHUSA U Ha-
BbIKaM  00paboTku  pe-
3yJbTaTOB  JKCIIEPUMEH-
TaJIbHBIX UCCIICAOBAHUM

3aj1aHus, TECTH-
poBaHue, cobece-
JIOBaHKE
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4. KoMmjaekT KOHTPOJ/IbHO-0IICHOYHBIX CPEJACTB MO JTUCHUILIMHE

Bomnpocsl Kk 3a4€Ty 10 AMCHUILJINHE
«MaTeMaTHKa»

Martpuusl, neiictBus Hajx MatpunaMu. Panr matpuiel. OOpatHas MaTpuua.

Omnpenenureny, OCHOBHbIE CBOWCTBA ONPEIEIUTENEH.

CucteMbl TUHEHHBIX anredpandeckux ypaBHeHuid. Teopema Kponekepa — Kanemiu. Merton
lNaycca, meton o6patHO Matpuiisl, popmyssl Kpamepa.

Bextopsl. OcHoBHBIE onpenenenus. [JnuHa Bekropa. JInHeliHbIe onepanny Hajl BEKTOpaMHu.
CkaisipHOE TIPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpaAUHATHAS (popma, MPUMEHECHHE.
BekropHoe nmpou3sBeieHue IByX BEKTOPOB, UX CBOWCTBA, KOOpAMHATHAS (hopMa, IPUMEHEHHE.
CwMmeniaHHOE IPOU3BEIEHUE TPEX BEKTOPOB, UX CBOWCTBA.

BeiBon o0miero ypaBHEHHs IUIOCKOCTH, T€OMETPUYECKHH CMBICH €ro Ko3(QuuueHTos.
Pazmmunbie THIIBD YpPaBHCHUSA IMIIOCKOCTHU, PACCTOAHHUE OT TOUKH O IJIOCKOCTH.

BekropHoe, KaHOHMYECKOE U IapaMeTpUYecKOe YpaBHEHHMsS NPSIMOM B IPOCTPAHCTBE,
IapalICJIbHOCTE U NEPICHAUKYIIIPHOCTD JIBYX IPAMBIX. Vron MCKIY HpHMOI\/'I " IINIOCKOCTBIO,
YCIIOBHS MIPUHAAICKHOCTH MPSAMON U IMIIOCKOCTH.

O6miee ypaBHEHHE IIPAMOI B R? (ypaBHEHHs IIPAMOM Ha INIOCKOCTH). YTOI MEXKIY IBYMs
npsMbIMU.  PaccrosHMEe OT TOYKM J0 MNpsAMOW. YCIOBHA NAapaJUICIBHOCTH W IIep-
MEeHAUKYJISPHOCTH JIBYX MPSAMBIX. Y paBHEHHE NPSIMOI B OTPE3KaX.

YpaBHeHHE OKPYKHOCTH, SJUIMIICA.

YpaBHeHue runep0oibl U Hapadoibl.

DneMeHThl MarteMmaTthueckoi jorukd. Ilpemen mocnegoBaTtenbHOCTH. beckoHeyHO Mambie
[OCJIEIOBATEIbHOCTH, TEOpeMbl O OECKOHeYHO ManbiX. Teopembl O  Ipenenax.
[lepexon k npeneny B HepaBeHCTBaX. MOHOTOHHBIE [TOCIIEOBATEILHOCTH.

Yucio e.

OcHoBHble TeopeMbl 0 mpezaenax. Ilepexon k mpeneny B HepaBeHcTBax. IlepBblii U BTOpOit
3aMeuaTeIbHbIE PEEIIbI.

Teopema Beiiepmrpacca. HenpepslBHOCTh 37IeMEHTapHBIX (QYHKIUMKA. OrpaHUYEHHOCTH
HENpPepbIBHBIX (YHKIMH Ha oTpe3ke. [IpomexxyToduHble 3HAUEHUSI HEMPEepPhIBHBIX (YHKIUN Ha
otpeske (Teopema bonbuano-Komm). 'eomerpuueckuii 1 MexaHUUECKUNA CMBICIL.

Ces3p muddepennmana u npomsBogHol ¢yHkuuu. [Ipumenenwne muddepenunana B mpu-
ONIMKEHHBIX BBIYUCIICHUSX.

[IpousBoHbIE CyMMBI, IPOU3BEAEHUS U YACTHOTO.

[IpousBoHas CIIOKHON (QYHKITHH, Torapu(PMIUECKOH, MOKa3aTeIbHOM, CTETICHHON ()yHKITHH.
[Tpon3BoHBIE BBICIINX MOPSIAKOB OT CIOKHBIX (DYHKIIUH.

Teopema @epma. OG0OIICHHAS TEOpEMa O CPETHEM.

Teopema Jlarpanxka, Pomns.

Teopema Komm. ITpaBuino Jlonurans.

[Tpu3Hak MOHOTOHHOCTH (PyHKIMHU. TOUYKM HKCTpeMyMa.

JlocraTouHble IPU3HAKU IKCTpeMyMa. MccnenoBanue Ha SKCTpEMYM € TIOMOIIIBIO POU3BOIHBIX
BBICILIETO MOPSIKA.

Haubonpiiee n HanMeHblee 3Ha4YeHNUS (DYHKIIMM Ha OTpPE3Ke.

BoinyknocTts ¥ BorHyTOCTh (pyHKIMU. Touku neperunda. ACUMOTOTHI KpUBbIX. OOImKH TU1aH
MIOCTPOCHUS TPa(pHUKOB.

BOHpOCl)I K 3K3aMeHy mo AMCIOMIIJIMHE
«MaTeMaTHKa»

HNHTerpajbHoe ucyucjieHue PyHKUMH OHOM MepeMeHHOi.
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[TepBooOpa3nas GpyHKIMK U HEOMIPEIeICHHbBII HHTETPall.
CBoiicTBa HEONPEACIICHHOTO UHTETpaa.
WHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (DYHKIHIA (TaOInIla MHTETPAJIOB).

el

OCHOBHBIE METOBI HUHTETPUPOBAHUS (HEIIOCPEICTBEHHOE MHTETPUPOBAHUE, 3aMEHA [IEPEMEH-
HOM, UHTETPUPOBAHUE TIO YACTSM).
WHuTerpupoBanye palMoHaIbHBIX IpOOeH.
WuTerpupoBaHie TPUrOHOMETPUIECKUX (YHKINH.
WHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIUH.
ITonsiTHE ONpEEIEHHOTO UHTETPpaa, €r0 TEOMETPUUYECKUN CMBICII.
CBolicTBa ONpENEICHHOIO NHTETpaa.
. ®opmyna Hetotona-Jleitonuma. Teopema o cpeaHem.
. Beruncienue onpeneacHHoro HHTerpajia METoJaMiu MHTETPUPOBAHUS 110 YaCTsAM U 3aMEHOU
IIEPEMEHHOM.

== 00 W

— O

12. HexkoTopble reoMeTprudeckue U pU3HMUeCcKue MpHI0KEHHs OIPEAEICHHOT0 HHTEerpaa.
HecoOcTBeHHbIe HHTETpaIIbI, MPU3HAKUA CXOUMOCTH.

13. IIpuOamkeHHbIE METO/IbI BEIUMCIICHHSI ONPEAETICHHBIX HHTErpasioB ((popMyibl Tpanenui, nps-
MOYTOJIbHUKOB, CUMIICOHA), OLIEHKA IOIPEIIHOCTH BBIUUCIIEHHH.

AuddepennuanbHoe ucunciaeHne PyHKIUN HECKOJIbKUX NePeMEHHbIX.

14. YactHble Ipou3BOHbBIE U YacTHBIE AU (epeHnabl.

15. Nuddepenuupyemsie Gpynkimu. Heobxoaumoe u qocratrodHoe ycinopue auddepeHmpyemMo-
CTH.

16. IlpousBoanas cnoxxnoit pyuxmu. Ionusiit muddepeniman.

17. Ilpon3BoaHast O HaNpPaBJICHUIO.

18. I'paguent. CBsI3b MPOU3BOAHON MO HAITPABICHUIO C TPAJUEHTOM.

19. TIpousBoanslie u AuddepeHnanbl BHICIINX MOPSAAKOB, PABEHCTBO CMEIIAHHBIX IPOU3BOIHBIX.
HauOonpIiiee n HauMeHblee 3HaYeHUsT (QYyHKIHH.

20. DKCTpEMYM U yCIOBHBINA SKCTPEMYM (YHKIIMM MHOTHX NIEPEMEHHBIX.

JAu¢pdepenuuaibHbie ypaBHEeHU.

21. luddepennpanbible ypaBHEHUsS,, OCHOBHBIC TOHATHSL.

22. Iuddepennmanbapie ypaBHEHHS 1-T0 mopsiaka.

23. luddepenunanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

24. JIuneiinple onHOpOHBIE MU DepeHITnaTbHbIe YPAaBHEHUS BBICIIUX TTOPSIKOB.

25. CtpykTypa 00LIero peieHus JMHEHHOro O JHOPOAHOT0 ypaBHeHus, hopmyna Octporpa-
cKkoro-JInyBuis.

26. JIunelinple HEOJHOPOAHbIE TU(GepeHIMaIbHbIE YpaBHEHH 1-ro nopsaka.

27. CucreMa 0OBIKHOBEHHBIX AU hepeHInabHbIe YpaBHEHUs 1-ro mopsiaka.

YuciioBble 1 QyHKIMOHAIbHbIE PSAbI.

28. HucnoBble psAibl, CXOJAUMOCTh U CyMMa.

29. [leficTBUS C psAIaMHU.

30. MeTtoap! UCCIEA0BAHNS CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.

31. Meroasl uCCIeN0BaHNS CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSAJIOB.

32. OyHKIMOHATBHBIE PAIBI, 00JACTh CXOAUMOCTH.

33. CreneHHble psfbl, pa3iokeHue PyHKIHUI B CTEIIEHHBIE PSIIbL.

34. Psapn Telnopa, 10CTaTOYHBIE YCIOBUS CXOAUMOCTH psifa Telnopa. PasznoxeHnue 35ieMeHTapHbIX
¢byukuuii B psan Teiinopa.
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CayuaiiHble cOObITHS.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Cry4aiiHble COOBITHS, ONEpallU HaJl SJIEMEHTAPHBIMU COOBITUSAMM.
Knaccrndeckoe v CTaTUCTHUECKOE OTIPENICIICHUS BEPOSITHOCTU COOBITHSL.
I'eomerpuyeckas BEpOSATHOCTD.

KomOuHnaTopurka: nepecTaHoBKH, pa3MeIIeHUs], COUETaHMUs.

VY cioBHas BEPOSTHOCTb.

He3zaBucumocTs coObITHI.

BeposTHOCT Ipon3BEICHHS, CYMMBI COOBITHIA.

®opmyna nonaHoM BeposTHocTH. Dopmyita baiieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHui. Dopmyiia beprysum.
ITorox cobbrtuii. ®opmyna Ilyaccona. @opmyna Myaspa-Jlamnacca.

Ciayyaiinble BeJIMYHHbI.

45.
46.
47.

48.
49.

50.

1.

CinyyaliHasi BeTMYMHA.

JIuCKpeTHBIE M HEPEPBIBHBIE CITyYaiiHbIC BETNYUHBI.

@yHKIMSA pacupereseHus], pacpeIeIeHUEe BEPOSITHOCTEH, IITIOTHOCTh PAaCIPEIEICHUsS U UX
CBSI3b C (PYHKIIMEH paciipeaesieHus..

UYucrioBble XapaKTEpPUCTUKH CITy4alHbIX BEJINYHH.

Bunel pacnpenenenus AMCKPETHBIX citydaiHbIX BenuuuH (bepHysin, Ounomuansroe, [lyac-
COHAa, TUIIEPreOMETPUUECKOE) U X YUCIIOBBIE XapAaKTEPUCTUKH.

Bunsl pacnpenenenys HenpepbIBHBIX CIy4alHbIX BEJIUYUH (PaBHOMEPHOE, HOPMaJIbHOE, IKCIIO-
HEHIMaJIbHOE, OeTa-pacipe/iesieHne) U X YUCIIOBbIE XapaKTepucTUKU. CUCTEMBI CITydaiHbIX
BEJIMYHMH.

CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHA SI AKAJJEMUS
Kadenpa Marematuku
2021 —2022 y4eOHBIH TO
Dx3amMeHalMoHHbIN onteT Ne 1
110 JUCOUIIIINHE MaremaTtuka

Ju1st oOydaromuxes [ kypca
HaripaBJieHus: noArotToBku 35.03.06 ArpounxeHepus

Yucnosbie psAABI: OCHOBHBIC OIIPEACIICHU .

2. Heonpenenennslii ”HTErpal: OCHOBHBIE onpenesieHus. CBOMCTBA HEONPEIETICHHOTO
WHTETpaa.
3. Pemmte 1ud. ypaBHeHne
Axdx — 3ydy = 3x* ydy — 2xy*dx.
3aB. kadempoii A.M. Koukapon
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Bomnpocek! 111 KOJJIOKBHYMOB, cO0ece10BaHUS
no aucuumniauHe «MaremaTtuka»
Marpuusl 4 onpeeTuTe !,
[TondaTre matpuisl.
Omnepanuy HaJ MaTPUIIAMU U UX CBOKCTBA.
Onpenenureny, UX CBOWCTBA.
Boruncnenue onpenenureneii.
MuHopsI U anredpandyeckue JOMOTHEHHUS.
Pasnoxxenue onpenenuTens MaTpUILIbI IO AJIEMEHTaM CTPOKH WJIM CTOJIOLA.
OO0parHas MaTpuLa.
Panr matpunsl.

PN R DD =

Teopus cucrem JIMHEHHbIX YPABHEHUI.
1. Cucrtembl n TUHEHHBIX aNreOpanyecKux ypaBHEHHUH ¢ N HEU3BECTHBIMHU.

2. YcnoBue COBMECTHOCTH CHUCTEMBI IMHEHHBIX anreOpanyeckux ypasHeHuit (CJIAY).

3. Marpuunas u BekropHas 3anuch CJIAY.

4. BpIMyKJIbII MHOTOYTOJILHUK Ha INIOCKOCTH U MHOTOTPaHHUK B IIPOCTPAHCTBE.

5. T'eoMerpuueckas HHTEpIIpETALMsl PEIICHUs] CUCTEM JIMHENHBIX YpaBHEHUH U Hepa-
BEHCTB.

6. Meroas! pemenust CJIAY (matpuunsiii Mmeton, Kpamepa, 'aycca).

7. Tlpumenenue metoaa XKopaana-I'aycca K BBIYHMCIEHUSIM paHra MaTpHLbl U 0OpaTHON

MaTpHIIbIL.
8. CucrteMbl m JIMHEHHBIX YpaBHEHHH C n HeM3BeCcTHBIMU. TeopeMa Kponekepa-Kanemu.
9. Cuctembl TMHEWHBIX OJTHOPOAHBIX ypaBHEHUN. DyHIaMeHTaIbHas CUCTEMA PEILIECHUH.

DJIeMeHTbI BeKTOPHOIl aJredpsl.
1. Bektopbl. OCHOBHBIEC OHATHSA.
2. JluneiHbIe Olepaluy HaJl BEKTOPaMHU.
3. Ilpoexkuus BekTOpa Ha 0cb. MOyJb BEKTOpA.
4. JleiicTBUs HaJ BEKTOpaMHU.
5. CkanspHoe Mpou3BeIeHNE BEKTOPOB.
6. JlunHeitHas 3aBUCUMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.
7. T'eomeTpuyeckuii CMbICI JMHEHHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
8. Henuneiinble onepanuy HaJ BEKTOpPaMU 3aJJaHHBIMU KOOPJMHATAMHU.
9. BekTopHOE Npou3BEECHUE BEKTOPOB, CBOMCTBA, IPUMEHEHHE.
10. CmemanHOE npon3BeeHMs BEKTOPOB. CBOICTBA CMEUIAHHOTO ITPOU3BEICHUS.

AHaJMTHYeCKasi reoOMeTPHUs Ha IVIOCKOCTH U B IPOCTPAHCTBeE.
IIpsiMas B mpocTpaHCTBE.
[Ipsimas 1 IIIOCKOCTH B MPOCTPAHCTBE.
OO6miee ypaBHEHHE MIPSIMOK B IPOCTPAHCTBE.
Kanonunueckoe ypaBHeHUE NPAMOH, IPOXOISALIEH uepe3 IBE TOUKH.
[lepexox oT 001Iero ypaBHEHHUS K KAHOHUYECKOMY.
VYron Mexay AByMsl IPSIMBIMHU, YCIIOBHS TAPAJIENBHOCTH U MIEPIEHAUKYISIPHOCTH.
Yroa Mexay NpsIMOHM U TUNIOCKOCTBIO, YCIOBUS NApAJIEIbHOCTH U MEPIIEHIUKYIISIPHOCTH.
IT10cKOCTh, OCHOBHBIE YpaBHEHHUS.
[Ipeo6pa3oBanue KOOPAUHAT HA TIOCKOCTH.
. OO01mee ypaBHEHHE MJIOCKOCTH.
. Hemonubie ypaBHEHUS MIJIOCKOCTH, YPaBHEHHUE IIIIOCKOCTH, MMPOXOIAIIECH yepe3 OaHY, TPH
TOYKH.
. HopmupoBanHoe ypaBHEHHE MIIIOCKOCTH.
. PaccTosiHME OT TOUKM 10 MIJIOCKOCTH.

—_—— 0 001N LN~ WN —

—_
W N

40



14. Yron Mexny IIIOCKOCTAMH, YCIOBHSI MAPAJLIEIBHOCTH U NIEPIEHIUKYIJISIPHOCTH IJIOCKOCTEN.
15. Kpussle BTOporo nopsiika. ['unep6ona, onpenenenue, BbIBOJ ypaBHEHUs, UCCIEI0BaHHE

(hopMBI. ACUMIITOTHI TUTIEPOOITBI

Teopus npemeoB.

1.

0NN LA W

UYucnoBble NOCIEA0BATEIHHOCTH U MPEEIIbI.

CBolicTBa CXOAAIMMXCA MTOCIEN0BATEIBHOCTEN.

[lepemeHHbIE U IOCTOSIHHBIE BEJIMYHMHBL.

OyHKIMHT U c1IOocoObI uX 3aganus. OCHOBHBIE dJIEMEHTapHbIe (DYHKIIMK U UX TpadUKH.
NureprionupoBanue QyHKIIHIA.

[penen ¢pynkipm. OCHOBHBIE TEOPEMBI O TIpeJIeTIax.

3ameuareNbHbIe TIPEIEIbI.

3agadya 0 HENpPEepPHIBHOM HAYMCIIEHUH MPOLIEHTOB.

beckoneuHo Maiible M OECKOHEYHO OOJIbIINE (QYHKIHH.

10 OKBUBAJIEHTHbIE OECKOHEUHO MaJible (DYHKITHH.

11.
12.

OIHOCTOPOHHME TpE/IEbI.
HenpepriBHOCTS PyHKIN. Kitaccupukaiwst Touek paspbisa.

JAudpdepennunanbHoe ucyuciaeHne GyHKIUI 0OHON NTepeMEeHHOM.

14.
15.
16.

[IpousBoaHast GpyHKIMU.

['eomeTprueckuii 1 MEXaHUYECKUM CMBICIL.

OcHOBHbIE IIpaBHJIa U MPUEMBI TUPPEPEHIIMPOBAHHS.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKIINH.

[TpousBogHAs CIIOKHOM, 0OpaTHOM, HESIBHOM, MapaMeTPHUUECKH 3aIaHHON (PYHKIIUH.
[onsitne nuddepenimpana, reoMeTpUIecKuii CMBICIT.

OcHoBHBbI€ cBOlicTBa AuddepeHnnana.

[pownzBoansie u U HepeHITaTbl BEICIINX TOPSIIKOB.

WuBapuaHTHOCTH (POPMBI IIEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BBICIINX (D hepeHIaoB.

. OcuoBHebIe TeopeMbl quddepennnansHoro ncurncienus (Gepma, Poms, Jlarpamka, Komm).

. [IpaBuio Jlonurtans packpbITUs HEONPEIEICHHOCTEH.

. ®opmyna Teiinopa u ee CBS3b C 3a/1a4eii MPUOIMKCHHOTO BBIYHCICHHS 3HAYCHUH (DYyHKITUH.
. [Ipumenenne qudepeHInaTbHOT0 UCYUCICHUS K UCCIISIOBAHNUIO (PYHKIIMN U TIOCTpOe-

HUIO TpaUKOB.

[Ipu3HaKu MOHOTOHHOCTH.

DKCTpEMYMBI U MpaBUjla UX HAXOXKJICHUS.

BhIMyKI10CTh, BOTHYTOCTD, TOUKH Ieperuda. ACUMIOTOTHI

HNuTerpanbHoe ucuucjieHue PyHKUMH OHOM MepeMeHHOI.

1.

Rl

0

[TepBooOpa3Has GyHKLUMHU U HEOTIPeIeIeHHbIN HHTErpaJl.

CBoiicTBa HEONPEACICHHOTO UHTETpaa.

WuTerpas 0T OCHOBHBIX 3JIEMEHTAPHbBIX PYHKIMH (Tabaulia HHTErpajoB).
OcCHOBHBIE METO/IbI HHTETPUPOBAHUS (HETIOCPEACTBEHHOE HHTETPUPOBAHUE, 3aMEHA IIEpe-
MEHHOW, UHTETPUPOBAHUE 110 YACTAM).

WHTerpupoBaHue paluoHaIbHBIX JpoOei.

WuTerpupoBanie TPUTOHOMETPUYECKUX (DYHKIIUH.

WHTerpupoBaHie HEKOTOPHIX UPPALMOHATBHBIX (DYHKIMHA.

IToHsiTHE ONPENEIEHHOT0 UHTErpaja, €ro FeOMETPUUECKUN CMBICIT.
CBoJCTBa ONIPENEICHHOIO NHTETpaIa.

®opmyna Herotona-JleliGnuna. Teopema o cpeHeM.
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11. Beruucnenne onpeaeneHHoro HHTErpasa MeTolaMyu HHTETPUPOBAHUS 110 YaCTSAM U 3aMEHOU
IIEPEMEHHOM.

12. HekoTopsble reomeTpudeckue 1 pusndeckre NpuaokKeHus oNpelelIeHHOr0 HHTerpana.
Hecob6cTBeHHbIE MHTErpalIbl, PU3HAKUA CXOAUMOCTH.

13. IIpubnueHHbIE METOIbI BHIYUCIICHHSI ONIPEIEICHHBIX HHTErpaioB ((GopMyJibl Tpaneuid,
IPSIMOYTOJIBHUKOB, CUMIICOHA), OLICHKA MOI'PELUIHOCTH BbIUMCICHUH.

AuddepennuanbHoe ucunciaeHne QyHKIUN HECKOJIbKUX NePeMEHHbIX.
1. YacTHble NpOU3BOAHbIE U YaCTHBIE AU (HEpPEHIIUATIBI.
2. Huddepennupyemsbie Gpynkimu. Heobxonumoe u qoctarouHoe ycinoBue nuddepeHnupyemo-
CTH.
[TpousBonHas cnoxHoi ¢pynkuuu. [lonusit auddepennnan.
ITpon3BoaHas O HAIPABIIECHUIO.
I'paguent. CBsi3p IPOM3BOAHOM IO HAIIPABIICHUIO C TPAJUEHTOM.

AN AN g

[TpousBomHBIe U MU GEpEHIHATB BBICIIUX ITOPSIKOB, PABEHCTBO CMEIIAHHBIX MTPOU3BOTHBIX.
Haubosnpiee n Hanmenbpliee 3HAYCHAS (QYHKITHH.
7. DKCTpeMyM M YCIOBHBIN SKCTpeMyM (DYHKIIMH MHOTHX TIEPEMEHHBIX.

JAuddepennuaibubie ypaBHeHH .
1. Juddepenmanbubie ypaBHEHHsI, OCHOBHBIE TIOHSATHSI.

2. Juddepennmanbubie ypaBHeHHs 1-To mopsaka.

3. duddepenunanbubie ypaBHEHHS BHICIIUX MOPSIKOB.

4. Jluneiinble oqHOpOaHBIE TU(depeHIInaIbHble YPaBHEHUS BBICIINX MOPSAKOB.

5. CrpykTypa 00111ero penieHus JMHEHHOTO OJTHOPOTHOTO ypaBHEeHHs, popmyna OcTporpa-
ckoro-JInysuns.

6. Jluneitneie HeoqHOpPOAHBIC MU PepeHIIaTbHBIE YpaBHEHHS 1-T0 MOpsaKa.

7. Cucrema oObBIKHOBEHHBIX U] epeHInaIbHbIe YpaBHEHUS 1-T0 TTOpsIKa.

Yuciosbie U PyHKIIMOHAJIBHBIE PSABbI.
1. YwucnoBble psisibl, CXOAUMOCTb U CYMMA.
JelicTBus ¢ paagamu.
MeTonbl uCCie10BaHUs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.
MeTtonbl uccie10BaHus CXOAUMOCTH 3HAKONIEPEMEHHBIX PSIOB.
DOYHKIIMOHATBHBIC PSABI, 00J1ACTh CXOIUMOCTH.
CreneHHbIC PSIbI, PA3TI0KEHUE QYHKIIMA B CTEIICHHBIC PSIBI.
Pan Teinopa, noctaTouHble yCIIOBHS CXOAUMOCTH psiaa Tewnopa. Paznoxenue
areMeHTapHbIX QyHKIMii B psa Teinopa.

NSk Dd

Cay4aiinbie cOObITHS.

1. CiyuaiiHble cOOBITHS, ONIEPALUH HAJ| 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccudeckoe v CTaTUCTUUECKOE ONPENIEIEHUS BEPOSITHOCTU COOBITHSL.
I'eomeTpuyeckas BEpOSTHOCTb.

Komb6unaropuka: nepecTaHOBKH, pa3MELIEHHsI, COUETaHUSI.
VYcnoBHas BEPOSATHOCTD.

Sk Wb

He3aBucumocTts cOOBITHIA.
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7.
8.
9.

BeposiTHOCTB IpOU3BEICHHS, CYMMBI COOBITHIA.
®opmyia nosHoM BeposTHOCTH. @opmynia baiieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX UcHbITaHU. Dopmyiia bepHyum.

10. TTotok coOwiTHil. @opmyina [Tyaccona. @opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJIMYMHBI.

1.

CiyualiHasi BeJIMUMHA.

2. JluckpeTHbI€ U HENPEPBIBHBIE CIIyYaHbIE BEJINYUHBI.

3. ®yHKuMSA pacnpenenaeHus], pacupeesieHue BEpOATHOCTEN, INIOTHOCTh PAaCIpeieIeHUs U UX
CBsI3b ¢ (PyHKIMEH pacrpeaencHusl.

4. YwucnoBble XapaKTEPUCTUKU CIyYalHbIX BEIUYHH.

5. Bunsl pacnpeneneHus JUCKPETHBIX cirydailHbIX BennunH (beprymmm, 6nnomuansHoe, [lyac-
COHa, TUIIEPTeOMETPUYECKOE) U UX YHCIIOBBIE XapaKTEPUCTHKH.

6. Bunbl pacnipeneneHys HEMPEPHIBHBIX CIyYallHBIX BEIMYUH (PaBHOMEPHOE, HOPMaJIbHOE,
SKCIIOHEHIIMANIbHOE, OeTa-pacrpeiefieHHe) U X YUCIIOBbIE XapaKTepUCTHKU. CUCTEMBI CITy-
YalHbIX BEJIMYHH.

IIpumepHbIe TeMbI pedepaToB
no aucuunanHe «MaremaTuka
11. Crnyuaiinas BenuuuHa. [{UCKpETHBIE U HENIPEPBIBHBIE CIIy4alHbIE BEIUUUHBI.
12. Kiaccuueckoe u ctaTUCTHYECKOE OTpe/IeeHHs] BEPOSITHOCTH cOObITHA. ['eoMeTprdeckas
BEPOSITHOCTb.
13.  Meroabl ucciae10BaHUs CXOAMMOCTH 3HAKOTIOCTOSIHHBIX M 3HAKOIIEPEMEHHBIX PSIOB.
14.  Jluneiinsle onHOpoHBIE MU (HepeHIInaTbHbIC YPABHEHUS BBICIIMX MOPSIIKOB.
15.  DKcTpeMyM M yCIIOBHBIN SKCTpeMyM (YHKIIUM MHOTHX MEPEMEHHBIX.
16.  [IpubnuxeHHbIE METO/BI BBIUMCIICHUS ONPECIIEHHBIX HHTETpasioB ((pOpMyJIbl Tparenu,
MPSIMOYTOJIbHUKOB, CUMIICOHA), OIIEHKA MOTPEUTHOCTH BbIUHCIEHUH.
17.  HenpepsiBHOCTH (hyHKIH. Kitaccuukanus Touek pa3pbiba.
18.  HecoOcTBeHHbIE MHTETPAJIbl, IPU3HAKU CXOJUMOCTH.
19.  ®opmyna Teinopa u ee CBA3b C 3a7a4ei MPUOIMKCHHOTO BBIYMCICHUS 3HAUCHUH (PYHKITHH.

20. @yHKIMU U cr1ocoObl UX 3aaHust. OCHOBHBIE AlIEMEHTapHbIe (DYHKIMU U UX TpaduKu.

KOHTpOJILHLIe 3aJaHus M0 AMCUUILINHE «MaTeMaTHKay

Cemectp 1

BAPHUAHT Nel

3aganne Ne 1. Haiftu matpuiy, oOpaTHYIO JaHHOM:

(2
-1/ gkgu
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3ananne Ne 2. HailTu paur MaTpuib::
( 25 4 0
37 9 o}.
Lo 000 J

3aganne Ne 3. Pemmth cucteMy ypaBHEHHI METOAOM: a) OOpaTHOI MaTpPHIIBL;

6) mo ¢popmymnam Kpamepa; B) metomom ["aycca:

[x1+x —4x;=1
! Xx+2x—3x=5,

Ix =2 +4x =4
L 1 2 3

3aganune Ne 4. Jlanst Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu koopaunatst Touek C u [I, nensmux orpe3ok AB Ha
TPH PaBHBIC YaCTH.

3aganue Ne 5. Janwl 18a Bektopa d =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (d i-; 6_)

x+2 " y—252 J 0 _
3ananne Ne 6. YpapHeHue OpAMOii 31aHO0 B BUJIE ' T =0 . Hanucat: a) obiiee ypaBHeHHE

4 2

psiMOl; 0) ypaBHEHHE C YTIIOBBIM KO (HIMEHTOM; B) ypaBHEHHUE B OTpE3Kax; I') HOpMaJIbHOE YpaBHEHHE.
3apanue Ne 7. ITo dopmynam quddepeHnnpoBanus HAMTH TPOU3BOAHYIO (DYHKIMH:

y=5x-2).

3aganne Ne 8, HaitTu poU3BOAHYIO CIIOKHON (PYHKIIHH, IPEABAPUTEILHO JIorapudMUpys ee:

2+
y X(x

Y 3‘/),
—1)>

3ananue Ne 9. Haiitu npou3BoiHyt0 jJ0rapupMUIecKoi, MoKa3aTeIbHOM U CTENEHHOH (QYHKIMHI:

arctgx
y=e .
3apanue Ne 10. HaliTi npon3BoIHYIO TPUTOHOMETPHUYECKON (PyHKIINH:
arcsin x
y=—
X
3apanue Ne 11. Haiitn Y, HESIBHOM (DYHKIIHHL:

IPOU3BOIHYIO X +y’=4
3aganune Ne 12. Haiiti mpon3BOIHBIE BBICIINX MTOPSAKOB:
y=23x—2x*+ 5x + 1, maittu y" .

3ananue Ne 13. BoruncnuTh creAyromui npejen, UCnoib3ys npasuio Jlonurans:

X=1+Inx
i
m e —e
x—1

3ananue Ne 14. Haiit skcTpemyM QyHKINH:

ERICE

2
X
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3amanue Ne 15. Vccienosarh naHHYIO (QYHKIHIO, TOCTPOUTH €€ rpadMK M HAMKCaTh ypaBHEHHE KacaTelIbHOM K
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rpaduky B Touke M(X; y):

—-X

y= ejL,M(on).

1
2k
BAPHAHT No2

3aganue Ne 1. Haiftu matpuity, oOpaTHYIO JaHHOM:

(1 | 1?
A<l o)

|\221J

3aganune Ne 2. Haiftu panr MaTpHusL:
( 1 1 _ 1 — lw
L2 3 4
{ 8 7 6 5 |
-1 -1
\ L1y
3aganne Ne 3. Pemmnth cucteMy ypaBHEHH METOAOM: a) OOpaTHOI MaTpPHUIIBL;

0) mo ¢popmynam Kpamepa; B) metomom ["aycca:

[4X1—3X2+2X3:9,
2x +5x—-3x =4,

S 1o 6x 22 2x 2= 18;
L 1 2 3

3aganne Ne 4, Haittu koopauHatel Touku M( X; y; z), nensiei orpe3ok AB mexny Toukamu A(2; 1; 3) u B(3; 5; 4):
a) mornonam; 0) B OTHOIIEHUH 3:2.

3aganume Ne 5. Jlansl BeKTOpEI d = 21 —} —2kue =8 — 4} . Haiitu: a) BekTOpel C=2d ud =¢ —_a; 6)

JUIMHBI BEKTOPOB C U d , B) CKAJIAPHBIA KBAApaT BEKTOPa C , T) CKaIAPHOE NPOU3BEIECHUE BEKTOPOB C U @ ; 1) yroln

Mexy BekTopamu C u d .
3aganne Ne 6. Kakoii yrom o0pasyer ¢ MoJIOKUTEIBHBIM HanpaBieHneM ocu Ox mpsimast 2x+2y-5=07

3ananue Ne 7. ITo popmynam quddepeHnnpoBanus HAUTH TPOU3BOAHYIO (HYHKIMH:

ax—>b
y =

N

3aganne Ne 8. HaifTu Ipon3BOIAHYIO CIIOKHOHN (DYHKITHH, IPEABAPUTEIHHO JIoTapuMHUpys ee:

v+ 1P(E
Y =h N, 2?3 .
. (X _
o 3 . o o o
3ananue Ne 9. HaHTH??I)pomBonHyfo Jorapu(MHUIECKOM, MOKA3aTSIBLHON M CTCIIEHHON (BYHKITHIL:
X - X
e —e€
y =arctg
2

3apanue Ne 10. Haiiti npon3BoIHYIO TPUTOHOMETPUYECKON (PyHKIINH:

sin x — cos x
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y=L.
sin x + cos x
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3amanme Ne 11. Haiitn

HEIBHOM (PYHKLIMU:
MIPOM3BOHYIO Vs Py

x*+Iny-x*e'=0.

3aganne Ne 12. Haiitu mpon3BoIHBIE BBICIINX MOPSAKOB:

y=" ?_, HaiiTh y".
X
3ananue Ne 13.3BbrunciuTs CeayoOIINi IPeeN, HCIoIb3ys MpaBmuito Jlomurans:
4
X
lim—_

x -0 "

3ananue Ne 14. Haiiti skcTpemMyM QyHKINH:
y=2e"+e™.

3amganue Ne 15. Vccienosarh naHHYIO (QYHKIHIO, TOCTPOUTH €€ rpadK M HaMKCaTh ypaBHEHHE KacaTelbHOM K

rpaduky B Touke M(X; y):
y=(x-1)e", M(1,0).
BAPHUAHT Ne3

3ananue Ne 1. Haiitu maTpuity, oOpaTHYIO TaHHOM:

(4 -8 —-5)

|
A:|—4 7 -1 E
L—3 5 IJ

3aganue Ne 2. Haiftu paHT MaTpuis:

(357\

1 2 3|||

135
\ )

3aganne Ne 3. Pemmth cucteMy ypaBHEHH METOAOM: a) OOpaTHOI MaTpPHUIIBL,
6) mo ¢popmymnam Kpamepa; B) meromom ["aycca:

(X1+)C2—4X3:1,
x+2x—3x=5,

ERRP NN
L 1 2 3

3ananue Ne 4. Jlanwl nBe Touku A(3; -4; 7) u B(5; -6; 8). HaliTu koopaAMHATHI BEKTOpa AB_ ; KoopauHATH TOUKH E(X;
y; Z), nensment orpe3ok AB B oTHOmeHun 2:3.

3apanme Ne 5. Haiitu umny Bexropa @ = 20i + 30 j — 60k ¥ €ro HanpaBIIsIOMHE KOCHHYCEI.
3ananue Ne 6. OnpefienuTh TIIOIIAL TPEYTOJIbHUKA, 00pazoBaHHOTO MpsaMoi 4x+3y-36=0 ¢ ocsMU KOOpAMHAT.

3ananue Ne 7. ITo dopmynam nquddepeHunpoBaHus HAMTH TPOU3BOAHYIO (BYHKIMH:

- ax
y=_ _
c b+c

3aganne Ne 8. HaifTu Ipon3BOAHYIO CIIOKHOHN (DYHKITUH, IPEABAPUTEIHHO JIoTapuMupys eé:
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(x+ 1)
y =L
(x+2) (x+3)

3ananue Ne 9. Haiitu npou3Bo/iHyt0 J0rapupmMUIecKoi, moKa3arelbHOi U CTENEHHOH (HYHKIHA:

l+x1 1
arctgx
y = In( ) —_ .
1-x 2
3ananue Ne 10. HaiiTi npon3BOIHYI0 TPUTOHOMETPUYECKON (PyHKIINH:
y=1g°%x.
3apanme Ne 11. Haiitu ¥, HesIBHO# ()Y HKIIMH:

IPOU3BOIHYIO X +y -3xy=0.

3aganune Ne 12. Haiiti mpon3BOIHBIE BBICIINX MOPSAKOB:

y=" ‘52 —, HaitHy".

3aganne Ne 13. Bézrmcnmb CIeYIOUNHA TPeaes, NCHOoIb3Ys npaBmito Jlomurans:

X =37 +2
lim .

—_—
x»lx3—4x +3

3aganne Ne 14, Haiit sxcTpemyM QyHKINU:
y=x"—2x+3.
3aganne Ne 15. MccnemoBath maHHYIO (YHKIIHIO, TTOCTPOUTH e€ rpadMK M HamNKCaTh ypaBHEHHE KacaTeIbHON K

rpa¢uky B Touke M(X; y):

3
y=4x— x? M(2;3).

Cemectp 2
BAPUAHT Nel
3adanue Ne . HaiitTu HeonpeneneHHbIE
WHTETPabl:
T 2 X . 1
a) I e’ " sin 2xdx ; 0) I arcétzg x{dx ;
dx X
B) J- > r ' ar
X +8 ) i
43
3agaHue Ne 2. BEIMUCIUTD ONIpeeNeHHbIE HHTErPAIbI (DYHKIHU 01150171 MEePEMEHHOI:
dx
-+
X
a J‘\ - . J.
)0 1] 6) dx

+ xe
5 0

3adanue Ne 3. Beraucnuts miomans Gurypsl, orpaHUueHHON JINHUSMH:

y=x2;y=1-%
50



3aoanue No 4.

a) HMccnenoBarh CX0QMMOCTh HECOOCTBEHHOTO HHTErpaa:
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o0
—X

éetb

0) BbiunciuTh HECOOCTBEHHBIN HHTETPAl

T
4
gc@mh
3adanue No 5. Haiitn a) uacTHble npoussonbie st Gynkuuu; 6) grad z, g#ad _ Z #HPOU3BOIHYIO 11O
dx ( dz
HATPaBJICHUIO | B T|0‘H<e Asy); @ = R=(a;a).
a7

)

a) z = 520 4 xar sin y; 6) z=x"y?*—4x+)’ —3;A(1;15;0 = (2;— | 5 ) .

3adanue Ne 6. iccnenoBath GyHKINIO Z=f(X;y) Ha SKCTPEMYM.
z=4(x-3y)—xy—4)y" —x*+1

3adanue Ne 7. Haiitu obmiee u yactoe pemienne auddepeHnaaI-Horo YpaBHEHUS.

@) ysinx—ycosx=1;y9 =0, _I
X() 2
o) yxInx = y;ye)=e—1;y(e) =1

3adanue Ne 8. Haiitu oO1iee u yacroe pemeHne TudQepeHnanbHoro ypaBHEHUsL.

| | 2 |
y—6y+9y=9x" —12x+2; y(0) =1; y(0) =3
3adanue Ne 9. Haiitu obriee pernieHne CUCTEMBI T QepeHINATBHBIX YPaBHCHUH.

(dx

=x+4y
"

|@9Qx+$}
L dt

3adanue Ne 10. ViccaenoBaTs Ha CXOAUMOCTB YHCIOBON PSJ] C TOMOIIBIO TOCTATOYHBIX PU3HAKOB.
o0
z3n+1

n=1 ,fg

3adanue Ne 11. Hhiitu paauyc M HHTepBaJ CXOAMMOCTH CTENEHHOro psaaa. MccnenosaTh CXoAUMOCTb Psia Ha KOHLIAX
HWHTEpBAJIa CXOTUMOCTH.

B
n- —6
2 (x-6)
n=3 6"

3aodanue Ne [2. BorarcnuTh MpUOIMIKEHHO ONPE/ICIECHHBIH HHTErPall, HCIOMNb3Ysl Pa3IoKeHHe MOABIHTErPAIbHON (QyHKIUH
B CTEIICHHOH P/ U NIOYJIEHHOE HHTEIPUPOBaHKeE MTOIyYeHHOTo psia. Pesynbrar paccuuraTs ¢ TouHOCTBIO 10 €=0,001.
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1

g cosx2xdx
BAPUAHT Ne2
3adanue Ne . HaiiTu HeonpeneeHHbIC
HHTErpaIbl:
xdx
o 6) Ie‘ln(l+3e”)dx;
4 6
2x2 -3x+1
o [ nf—
x+1 sin x + tgx

3adanue Ne 2. BeruuciuTh onpe/ieieHHble HHTErpailbl QyHKIMU OJHOH IepeMEeHHOM!:

1
xdx -

a)O (x 2 N 1)2 ; 6) fox cos xdx

3adanue Ne 3. BRIMUCINTH IIOMIAas PUTYPHI, OTPAHHYCHHOW JTHHUSMHU:

y=cos2x; y=0;x=0;x= _

4
3adanue Ne 4.
a) MccnenoBath CXOAMMOCTh HECOOCTBEHHOTO MHTETpaIa!
0
j xdx

+

x -1

0) BbiunciuTh HeCOOCTBEHHBIN HHTETPal

J3. dx
2
) = 1)
3adanue Ne 5. Haiitn a) yacTHBIE IPOU3BOAHEIE I GyHKIWH; 0) grad z, g}’ad z I/I|HpOI/13B0,I[Hy}O o
dx [ dz)
HAIPAaBICHUIO B TOUKE A(X;Y); o= R-=(aiaz).

_xzﬁf@|dﬁ
N _ 2
a)z _gtg(3y—9x); 6) 2x -y +2”/—+3”/_—4xy;A(4;1);0 =(9;12).
y

3adanue Ne 6. VicciienoBaTth PyHKIHIO Z=f(X;y) Ha SKCTPEMYM.

z=4x-12y-3xy+41y* +3x* + 2.

3adanue Ne 7. Haiiti oO1ee n yactoe pemeHne TuddepeHnansHoro ypaBHEHUs.
—ysinx=e % sin 2x; I
a) y y - s = 3; xo =
Yo 2
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4 . | |
6) ycos x=-—sin2x; y(n)=0;y(n)=2;y(n)=-1
3adanue Ne 8. Haiitu obmiee u yactoe pemenne anddepeHnaaIbHOro ypaBHEHHUS.

y-8y+16y=2e";y(0)=0;y(0)=1
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3aodanue Ne 9. Haiitu ob1iiee perieHre CUCTeMbl U PepeHHaTbHBIX yPaBHEHHH.

lde _ .4
=X

di 4
dv— x4+ 11y
| dt

3adanue Ne 10. ViccaemoBats Ha CXOAUMOCTB YHCIOBON PSAJ] C IOMOIIBIO TOCTATOYHBIX PHU3HAKOB.

® |( 5n—3\|n
nzzlun +1)

3adanue Ne 1. Haliti paanyc U HHTEPBal CXOOMMOCTH CTEIICHHOTO psifa. MccinenoBaTs CXOQUMOCTh psiia Ha KOHIIAX
WHTEpBaa CXOAUMOCTH.

)
n-"+3
PR
-1 3"

3adanue Ne 12. Beraucnuth NpHOIMKEHHO OIpEeIeHHbII HHTErpajl, UCIOJIb3Ys Pa3lIoKEHUE MOBIHTErpPATbHON (QYHKIINU
B CTEIICHHOH psiZ ¥ MOWIEHHOE HHTETPUPOBAHKE TOydeHHOTO psifa. Pe3ynpraT paccunrars ¢ TouHOCTHIO 10 €=0,001.

0

3
.[ xe=2X"
-0,5

BAPUAHT Ne3

3adanue Ne 1. HaiiTu HeonpeeIeHHbIE HHTETPabL:
*d
X ax x

I R 6) | x3 dx;
' I @1:—7)61’)6 I d
o o, ———

X
X +4x* +4x+ 16 [
L 3
3aQanue Ne 2. BEIYMCIUTE ONpeacaeHHBIC HHTErpaIbl GYHKIIMU OJJHOHM ITEPEMEHHOMN:
_37 peenen] P (bg/ LK O p
xdx
a 5
):[ 2
I +x

3adanue Ne 3. Beraucnuth miomans Gurypsl, orpaHUHueHHON JINHUSMH:

6) J In xdx

y:*+1;y20;x:-2;x:1
3aoanue Ne 4.

a) MccnenoBath CXOAMMOCTh HECOOCTBEHHOTO MHTETpaIa:
©
arctgxdx

—
11+)c

0) BbiunciuTh HECOOCTBEHHBIN HHTETPAl

55



—

xdx
TR

3adanue Ne 5. Haiity a) yacTHbIe Ipon3BOaHbIE s pyHKIMY; 0) grad z, g}"ad _Zz I/I|1'[pOI/I3BOI[Hy10 o
dx ( dz o
HaIpaBJICHUIO d@- | e B |T0‘H<e A(xy); = F-=(a;;a2).

.

o -

a)z = x> arccos’ (x + 3y) — > x + 2; 6) z= P+y*—6x+3y; A(8;—2);_€) =(-4:3).

3adanue Ne 6. Viccnienosats GyHKImIO Z=f(X;y) Ha SKCTpeMyM. X

z=2x"+3xy+8y?—-6x—-26+4

3adanue Ne 7. Haiit oO1mee n yactoe pemenne 1uddepeHInatbHoro ypaBHEHUS.

2
a) y +
yy — ="y = lix0=3

X
O 2y = y;19) =8;1(9) =3
3adanue Ne 8. Haiitu oO1iee n yactoe pemeHne 1uddepeHuansHoro ypaBHEHUs.
_ 3
Y +6y+13y =8¢ ";(0)=_";)(0)=2
2

3adanue Ne 9. Haiitu oOriee perieHne cUCTeMbI Tu(QepeHInanbHbIX YPaBHEHHUH.

[dx 3x+2
_=-3x
di 4

dv - x4 y
[ at

3adanue Ne 10. ViccaenoBats Ha CXOAUMOCTB YHCIOBON PSAJ] C TOMOIIBIO TOCTATOYHBIX PHU3HAKOB.

S 1
nzlnlnn

3adanue Ne 1. Haliti paanyc U HHTEpBal CXOAMMOCTH CTEIICHHOTO psiaa. MccinenoBaTs CXOMUMOCTh psjia Ha KOHIIAX

HHTEpBajia CXOANMOCTH.

0

Z 57’1 n
n n!
=1

3adanue Ne 12.BprauciuTh NpUOIMIKEHHO ONPEeNICHHBIH HHTErpall, UCTIONb3Ys Pa3JIOKEHUE MOIBIHTErPaIbHON (HYHKIMN

B CTEIICHHOH psiZl ¥ MOWIEHHOE HHTETPUPOBAHKE TOydeHHOTO psifa. Pe3ynpraT paccunrars ¢ TouHOCTHIO 10 €=0,001.
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0,5

‘[x In(1 + x)dx

KoMILIeKT TecTOBBIX 3aJJaHUH
no aucuumiInae «MareMaTuKa

1. Ecnu matpuiibt

u H

To Matpunia 34 — 2B umeeT BUL ...

®opmupyemas komnerennus OITK-1

2. Jlna matpuig

1 -2 2 1 -5 3
A=|3 0 -2| v BE=|0 -2 1
0o 2 =2 2 -3 0
3JIEMEHT C,3 IPOU3BEICHUS
C = AB pageH ...

®opmupyemasi komnerenuus [TK-1

3. Eciiu moMeHATh MeCTaMH JIB€ CTPOKH (IBa CTOJIOIA) KBAAPATHOW MATPHIIBI, TO OMPEICITUTENb . . .

®opmupyemasi komnerenuus [1K-3

4. V3BecTHO, YTO OIpeeNUTeNb KBaApaTHON MaTpuLlbl 4 paBeH A. YKaxure, yemy OyneT paBeH

OTIpEICTTUTENIb MAaTPHUIIbI, TOJYYSHHON U3 MaTPUIIbl A YMHOXXEHUEM TIEPBOI CTPOKH HA 4ucio (—3).

1. A
2.—A
3. —3A
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®opmupyemasi komnerennusa OITK-1

5. Yka3zaTh MaTpulily, KOTOpasi UMEeT 0OpaTHYIO

2 -1

2
Lol-103

1-4 -2
2 |(oo 27|

Loo-z

®opmupyemasi komnerenuus [1K-1

6. AnreGpanueckoe JONONHEHUE A ;> SIEMEHTa @;> MATPUIIBI B 93 B3 ) papno ..

®opmupyemas komnerenuus [1K-3

7. Ecnm maTpuLsl

2 0 1
A= H 5=
3 -4 -2 0

Id

TO ONPEACIIUTENIb MAaTPUILIBI A*B paBeH:
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1.0

2. -16
3.-32
4. 2

®opmupyemasi komnerennusa OITK-1

8. Paznoxenue onpenenuTes

-1 a 0
detd=|2 b 2
3 ¢ 1

10 BTOPOMY CTOJIOIy UMEET BU/I:
1. 4a+b-2c
2. —a+2b+3c
3. 4a+b+2c

4. 4a—-b + 2c

®opmupyemasi komnerenuus [1K-1

x+2y=2
9. Ilpu pemenuun cucTeMbl 3x—4 y= 7 no npaBmity Kpamepa onpenenurenu

1 2 2 7 1 2

A= A = A, =
| 3 4 3 4 2 7
1 2 2 2 1 2

A= A = A, =
3 4 7 4 ° B 7
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2 2 2 2 1 2
A A

- L B =2
7 7 7 4 307
3.
1 2 2 2 1 2
= . &1 = . &2 =
4 3 4 7 4 3 7
®opmupyemas komnerennus [1K-3
x+2y=0
3x —my =
10. 3HayeHue m, Mpu KOTOPOM CUCTEMA - MMEET HETPUBHAJIBHBIE PEILICHUS PABHO;
1. -6
2.6
3.0
4.1

®opmupyemasi komnerennusa OIMTK-1

11. OGmiee pemieHUEe CUCTEMBI UMEET BUJT

x,=C, +C,
x, =C;
x. =C,
a Fa
Torna pyHaamMeHTanbHON CUCTEMON PEIICHU CUCTEMBI MOXKET OBITh
1 1
e=|1.e,=0
1 0 1
1 0
e=1.e=|0
0 0
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1 1
& =|1].8=|0
N 1 1
1 2
6=0.8=0
4, 1 N

®opmupyemasi komnerenuus [1K-1

12. BexkTop, KOJIJIMHEAPHBIA BEKTOPY - (2;-3;—1) paBen

1. b=(5:0;2)
2. b=(8;12;-4)
3. b=(-4:6:2)

4. b=(6;-9;-3)

®opmupyemas komnerenuus [1K-3

L

% ab=1+2j-3

13. CkamspHOe Ipom3BeeHne BekTopoB @ = 21 — bk u PaBHO ...

®opmupyemasi komnerennusa OITK-1
—
21- (3] — 4k — 57)

14. BripaxkeHnue MOCJIe YIPOILIECHUS PaBHO ...

®opmupyemasi komnerenuus [1K-1

= -
15. dansr Bexktopsl @ = (1; 3; 2) m b = (—1; m; 4). IIpu KaKOM 3HAYEHUHU YHCIIA 711 BBIIOIHAETCS

5 —
ycnosue d L b ...

16. 3nauenue |a>{b|,ecnn a=3t-3j, JE:"=H_-aj_z‘r‘:paumo...

®opmupyemasi komnerennusa OITK-1

17. JlmnHa BeKTOPHOTO TIPOU3BEIEHNS BEKTOpoB @ H D unceHHo paBHa:
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1. Ilnomany TpeyroibHUKA, HOCTPOEHHOIO HA BekTopax @ H b ;
2. Tlnowaau napasienorpaMma, MOCTPOEHHOTO Ha BekTopax @ H D
3. OOGbeMy napajuienenumnena;

4. Ob6bemMy TeTpaspa.

®opmupyemas komnereHuus [1K-1

18. Tlpu KaKoM 3HAYEHUU M,

BekTopel @ =T+ J+mk, b=T+j+ (m+ 1)k, &=1T—J+ mk gommnanapusi

1.m=0

2. m=1

3. m=-1

4. Het Takux 3Ha4eHU m

®opmupyemas komnerennus [1K-3

19. Boibepute ypaBHEeHHE, ONKCHIBAIOIIEE MPAMYI0, H300pAKECHHYIO Ha PUCYHKE

YV A

>

,-"Illlr_z D X

| 3x+2v+6=0

, Jy—2x=1
i+£:1
3. -2 3
£+£ =1
4.2 3

®opmupyemasi komnerennusa OITK-1

20. OG61ee ypaBHEeHHE MPSIMOH, MPOXoAsIIeH yepe3 Touky M (—2; —5) u napaniesbHOW npsIMOii

3x+4y+2=0 umeeT BUI;

1. 3x+4y+28=0
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2. 3x-4y-2=0
3. 4x+3y-28=0
4. 3x-4y-28=0

®opmupyemasi komnerenuus [1K-1

21. BriOpath ypaBHEHUE 3IUIMIICA, IPEICTABICHHOTO Ha PUCYHKE:

(=5)* | 0+D? _

1. 9 16
(5, 0+
2. 16 9
=57, 0+D? _ .
3. 9 16
(45 -1 _
4. 9 16

®opmupyemas komnerennus [1K-3

P —_7 ; —2_ A
22. 3navenne <21 —Z2 s KOMIUIEKCHBIX ymcen £1 — — < + 31 <y = 3 4EpaBHO

l. —1+42;

7 T—10i

, —T+10;
1 4 —7-—10:
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®opmupyemasi komnerennusa OITK-1

23. Anrebpandeckas ¢popMa KOMILIEKCHOTO YKCa z, U300pa)KEHHOTO Ha PUCYHKE, UMEET

Ay

uY

BU:

®opmupyemasi komnerenuus [1K-1

(1 4}
24. Cymma cOOCTBEHHBIX 3HaUCHHI JTMHEHHOTO ONepaTopa, 3alaHHOr0 MaTpHUIeH

O U

paBHa:
1. 1.
2 2.
3. -1
4. -2.

®opmupyemast komnerenuus 11K-3

1
h=| -1
25. YtoOsI y6€I[I/ITI>C$I 4TO COOCTBEHHBIN BEKTOP JTMHEHHOTO omepaTopa, 3aaHHOTO
A= -2 0
MaTpuiei , COOTBETCTBYIOMIHIA A = 1, HAJI0 MPOBEPUTH PABEHCTBO
2 1 0

|
b2
)
|
o o
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L2 1 2-1)10

®opmupyemasi komnerenuusa OIMTK-1

(| -3 7 8)
26. Nanamatpuna A=|' 4 —35 6|Torma cyMma dIeMEHTOB a,;+ d,, + d; OTOH MaTPHIILI

L6 4 9)

paBHa ...

®opmupyemas komnerenuus [1K-1

(( 53
27. lana matpuna A = | 5 -7 = 8\1[
10 3 © | Torma cymma 51eMeHTOB, pacroNnoKeHHBIX Ha IJ1aBHOM
)

JuaroHalin 3TOM MaTpulbl, paBHa ...

®opmupyemas komnerenuus [1K-3

3
28. OnpenenuTenb

6 pasen 0 mpu o=

S5a
-1

®opmupyemas komnerenuus OITK-1

1 8
3a

4 -1

29. Onpenenurens
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paBe | H 0 npu o=
®opmupyemasi komnerenus [1K-1
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5+
1 3a

2

30. Onpenenurenb
pasen 0 npu o=

gbopMpreMaﬂ komnerenuus [1K-

2 —4
31. Jlaubl MaTpuibr A -7 0 ( » Torna 4 B pasno
| 8= |
0 1) (1 0)
0
, [-3 \
Lo o
(57
1o
(5 2]
\I_0)
(-7 0
4. | |
L1 0
®opmupyemas komnereHuus OITK-1
(4
32. lansl matpunpl 4 = 0) N
(1 , Torjaa A B paBHO
| [« B=| |
L0 2) (2 0)
-4 0
L[
0 0{
5 -4 8|
2 0
4 4
3. ? <|
\ 4 0)
-2 0
w20
L4 0
®opmupyemas komnerenuus OITK-1
(3 4
A= 0) (-2 ) , Torna A B paBHO
33. Jlanbl MaTpuUIIbI | |u B= | |
s L1 o
NE
0 O/‘
(-6 12)

2.(5 oJ
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3.

¢
20 0)
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(~19)

\5 0
dopmupyemasi KOMHeTeRuus OIIK-1

1
34. Jlansl matpunsr A = 0) (-1 ', torna A B paBHo
| ju B = |

\0 2)

-4 0\| L2 0

L4 0
®opmupyemas komnerenuus OITK-1

A=(3 0) (-2 4

35. JlaHBI MaTPHILIEI | |“ B= | |

\05)

, Torna A B paBHO

[~19)

[
.7-6
\
e
\

W

5

4
0

s o)

3\|

12\
0)
o\|

0)

0)

®opmupyemasi komnerennusa OIMTK-1

A:(3 0) (-1

36. Jlanbl MaTpuIbl | | | |

2)
, Torna A B paBHO..

1 |(—3 ﬂ 02 3 0

16 0
(30

160)
3 |(—3 0\

>0 0
(= 6%
L6 0

®opmupyemasi komnerenusa OIMTK-1
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(4
37. Naubl Matpuipl A = 0) (-2

| EB=]
01 3 0

l(— 8 12\|

50

, Torna A B paBHO

[

o

10 0
(-3 9)
L3 0

®opmupyemas komnerenuus OITK-1

38. BekTopsl , - (3,1 ¥ b(—1;1;3) neprneHauKyIspHbI €CIIU k PABHO ...

®opmupyemasi komnerenuus [1K-1

39. Bextops! a = (5;5; k) u b (2;1;5) nepneHIUKyISIPHBI €CJIU k PABHO ...
®opmupyemasi komnerenuus [1K-1

40. Bexropsl a = (—2;2:4) u b (k;3;2) neprneHIUKYISIPHBI €CIIH k PaBHO ...
®opmupyemasi komnerenuus [1K-1

41. YpaBHeHue npsiMoi TpoxoauT yepe3 Touky M (1;1;-1) mepneHAuKyIsSpHO TUIOCKOCTH X+y-72-
11=0, umeeT B

1. x+1 y+1 z-—1
1 — -1 7
Z.x—l_v—l_z+l
1 - 1 - =7
3.x=1 yp=1 z+1
-1 -1 =7

4'x+1_v+1_z—1
-1 -1 -7

®opmupyemasi komnerenuus [1K-1

42. YpaBHEHHE IPSIMON IPOXOAUT yepe3 Touky M (2;2;-2) nepneHIuKyIsIpHO MIIOCKOCTH 7X+7y-z-
7=0, umeeT BH]

1. x=2 y=2 z+2

-7 7 - =1
2 x+2 y+2 z=2
7 - 7 - -1
3. x+2 y+2 z=2
-7 7 7 =1
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4. x;l_yﬂith
7 7 -1

®opmupyemas komnerenuus [1K-3

43. YpaBHeHue npsiMoit mpoxoaut yepe3 Touky M (0;10;-3) nmepneHAUKYISIPHO TIIOCKOCTH X+Yy-
10z=0, nmeeT BUI

1. X_vy—-10_ =z+3
1 1 — 10
2% y=10 =z+3
1 1~ 10
3. X_y+10_ z=-3
1 -1 - —-10
4, ¥X_y+10 =z-3
1 1 — —10

®opmupyemas komnerenuus [1K-3

44. YpaBHeHue npsaMoi npoxoaut yepe3 Touky M (1;1;-1) nepnenaukymnspHo miockoctu x+y-7z-
11=0, umeet BHA

1. x+1 y+1 z-—1
1 - -1 7
2.L:l_¥:i;2iii
-1~ -1 -7

3. x=1 y=1 z+1
1 1 - =7

4, x+1 ypy+1 z=—1
-1 - -1~ =7

®opmupyemas komnerennus [1K-3

45. YpaBHeHHe NpsAMoi ipoxoauT yepe3 Touky M (1;1;4) neprieHauKyIspHO IIOCKOCTUX+Y-Z-
5=0, umeeT BUJI
1.x+1 y+1 z=—4
1 - 1 — -1
2 x+1 y+1 z=4
-1 1~ 1
3.x=1 y=1 z=4
1~ 1 -1

4.x—1_v—1_z+4
-1 1 - -1

®opmupyemas komnerennus [1K-3

46. YpaBHeHue NpsIMOI MPOXoauT yepe3 Touky M (5;5;0) nepneH uKyIsspHO MIOCKOCTH 7X-
y+10z-7=0, umeeT BUI

1. x+5 )gj:j z

5 x—s —1 710
-7 Ty-=5_z_
. -1 710
7 T y+5 =z
—1 710
4. x+5
_7_

®opmupyemas komnerennus [1K-3
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47. YpaBHeHHE NPSAMOKN TPOXoauT yepe3 Touky M (7;7;7) nepneHauKyIapHO TUIOCKOCTH 4X-y-
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11z=0, umeeT BHA
1. x—7 v—7 =z-=-7

4 - -1 " —-11
2. x+7 y+7 z+7
-4 - -1 = —-11

3. x+7 y+7 z+7
4 - -1 ~ —11

4_x—7_v—7_z—7
-4 -1 11

®opmupyemasi komnerennusa OIMTK-1

48. YpaBHeHue npsiMoit mpoxoaut uepe3 Touky M (0; 0;5) meprneHauKyIspHO MIOCKOCTH 2X-y-Z-
1=0, umeet BHUA

-1= -1
2
2. X y_z-5
-2 T —1
3. * vy _ z+5
—2717 -1
4. X y+5 z+5
-2 1~ 10

®opmupyemasi komnerennusa OITK-1

49. VYpaBHenue npsMoit npoxoaut yepe3 Touky M (1;1;0) nepnenaukyasipHO iockocT 2x+7y-
9z-1=0, nmeeT BUL

1_x—1_;g1227

2 - 7 -9

2 x+1 »+l1 _z

o T 7 T-=9
y+1 =z

3 m_zz 7 T-9

~ 7 — -9

®opmupyemas komnerenuus OITK-1
50. Paccrosinue mexay Toukamu A(1,2) u B(k, -1) paBHo 5 npu k paBHOM ...
®opmupyemas komnerenuus [1K-1

51. Paccrostaue mexay Toukamu A(1,2) u B(k, -2) paBHo 5 nipu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

52. Paccrosiaue mexay Toukamu A(1,1) u B(k, -3) paBHo 5 npu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

53. Paccrosiaue mexay Toukamu A(1,2) u B(k, 5) pasuo 5 npu k paBHOM ...

®opmupyemasi komnerenuus [1K-1
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54. Paccrosaue mexay Toukamu A(1,2) u B(k, 5) paBHo 5 npu k paBHOM ...

®opmupyemas komnerenuus [1K-1
55. Paccrostaue mexay Toukamu A(1,2) u B(k, -1) paBHo 5 nipu k paBHOM ...

®opmupyemas komnereHuus [1K-1

56. Paccrostaue mexay Toukamu A(1,2) u B(k, 5) paBHo 5 npu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

57. Paccrosnue mexay Toukamu A(1,2) u B(k, 5) paBHo 5 ipu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

58. Paccrosnue mexnay Toukamu A(1,2) u B(k, -2) paBro 5 nipu k paBHOM. ..

®opmupyemasi komnerenuus [1K-1

59. Paccrosiaue mexay Toukamu A(1,2) u B(k, -3) paBHo 5 npu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

60. Paccrosinue mexay Toukamu A(1,2) u B(k, -2) paBHo 5 npu k paBHOM ...

®opmupyemasi komnerenuus [1K-1

PacuerHo-rpaduyeckue padoThl Mo AucuMINHEe «MaTeMaTuKa»

Cemectp 1

BAPUAHT Nel

3aganne Ne 1. Haiftu matpuiry, oOpaTHYIO JaHHOM:

21 3
SULEERTIE
\ )

Sananme Ne 2. HaifTi panr MaTpHIeL:
( 25 4 9
37 o}.
Lo 0 0 0

3apanme Ne 3. PemuTh cucteMy ypaBHEHMI METOIOM: a) 0OpaTHOM MaTpHIIbI;

6) mo ¢popmymnam Kpamepa; B) metomom ["aycca:
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[x1+x —4x;=1
x+2x—3x=5,

| 3x —Zx +4x =4:

s
L 1 2 3

3aganne Ne 4. [lanst Touku: A(3; 3; 3), B(-1; -5; -7). Haiita koopnunatsl Touek C u [I, nensmux orpe3ok AB Ha
TPH paBHBIC YACTH.

3aganue Ne 5. Jans! 18a Bekropa d =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (a f; 6_)

x+25[ y=-252 ] 0 .
3ananne Ne 6. YpaBHeHue IPSAMOii 33/1aHO B BUJIE ' " =0 . Hanucars: a) obee ypasHenne

4 2

NPSMOIA; 0) ypaBHEHHE C YIIIOBBIM KOA()OUIMEHTOM; B) YpaBHEHHE B OTPE3KaX; I') HOPMAJIbHOE YpaBHCHHE.
3aganne Ne 7. [To popmynam muddepeHnnpoBaHus HANTH TPOU3BOIHYIO (PYHKITUH:

y=5x-2).

3ananue Ne 8. Haiitu npou3BoiHyI0 CII0KHOM (hyHKIMH, TIPEIBAPUTENBHO JIOTapupMUpys ee:

r y x(x2+
g 3. Ity
_1)2

3aganne Ne 9. Haiftu mpon3BOAHYIO JIorapu(hMIUIECKOH, TIOKa3aTEIEHON M CTEIICHHOW ()yHKIIHIA:

arctgx
y=eé€ .
3aganune Ne 10. Haiiti mpon3BOIHYIO TPUTOHOMETPHUIECKON (DyHKITHA:
arcsin x
y =
X
3aganue Ne 11. Haiitu ), HESIBHOM (DYHKIIHH:

IPOU3BOIHYIO X +y’=4

3ananue Ne 12. HaliT mpou3BOAHBIE BHICIIMX TOPSIKOB:
y=3x—2x* + 5x + 1, maiitu y" .

3aganne Ne 13. Berauciauts creayromuil npesien, UCrob3ys npasuio Jlonuranis:

X-1+Inx
li
m e —e
x—1

3ananue Ne 14. Haiit skcTpemyM QyHKINH:

&x -2)3 —x)

2
X

3apanue Ne 15. UccrnepoBars naHHYIO (DyHKIHMIO, TOCTPOHTH €€ TpadMK M HamNMCcaTh ypaBHEHHE KacaTelbHON K

rpa¢uky B Touke M(X; y):

2
—x?

y=, =" Mo

1
2f
BAPHUAHT No2
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3aganne Ne 1. Haiftu matpuiy, oOpaTHYO JaHHOM:
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(111?

A<l 2 2f.

Lzzd

3aganue Ne 2. Haiftu panT MaTpuis:
( N R )
b2 3 4
‘ 8 7 6 5 |
-1 -1
\ 11
3apanue Ne 3. PemuTh cucteMy ypaBHEHHI METOIOM: a) 0OpaTHOM MaTpHIIBI;

6) mo ¢hopmyiaam Kpamepa; B) metomom ["aycca:

[4x1—3x+ 21 =9,
2x +5x—-3x =4,

5x 14+ 6x >~ 2x°=18;
L 2 s

3ananue Ne 4. Haiitn koopamHats! Touku M( X; y; z), nensieit orpe3ok AB mexny Toukamu A(2; 1; 3) u B(3; 5; 4):
a) momoJyiam; 0) B OTHOIICHUH 3:2.

3ananue Ne 5. Jlausl Bektopbl @ = 2i — j — 2k u 6 = 8i — 4 j . Haiitu: a) Bektopsl ¢ =2d ud =6—a; 6)
JUTHHBI BEKTOPOB C 1 d , B) CKANAPHBI KBaApaT BEKTOpa C , T') CKAIAPHOE TIPOU3BEICHNE BEKTOPOB C U @ ; 1) yrod

MEXITy BeKTopamu C u d .
3aganne Ne 6. Kakoii yrom o6pasyer ¢ MoJIoKUTEIHBIM HanpaBieHneM ocu Ox mpsiMast 2x+2y-5=07

3ananue Ne 7. ITo dopmynam quddepeHnnpoBanust HAUTH TPOU3BOAHYIO (HYHKIHMH:
ax—>b
y =
a

3aganne Ne 8. HaifTu mpon3BOAHYIO CIIOKHOHN (QYHKITHH, IPEABAPUTEIHHO JIoTapuMUpys ee:

v+ 1P
Y= T .
. (X _
. 3 . . o .
3ananue Ne 9. HaI/ITI/I}I})OI/ISBOZ[HYIO JorapuMHIECKOH, TOKa3aTeIFHON M CTETIEHHON (YHKITHIL:
ex _ —X
y =arctg
2

3ananue Ne 10. HaliTi npon3BoIHYIO TPUTOHOMETPUYECKON (PyHKIINH:
sin x — cos X

y=L.
sin x + cos x

3aganne Ne 11. Haiitu Y, HesIBHOI (YHKIIMH:
Ipou3BOHYIO X +Hny-x’e'=0.

3ananue Ne 12. Haliti mpou3BoAHbIE BHICIIMX TOPSIKOB:
y=" f;, HalTH y".

3amanue Ne 13.3BbranciuTs CieayoOIInii Ipeet, HCIoIb3ys MpaBmito JIomuras:
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X4

lim™
X
X —00 e

3ananue Ne 14. Haiit skcTpemyM QyHKINH:
y=2e"+e*.

3aganue Ne 15. Vccnenosarh naHHYyIO (QYHKIHIO, TOCTPOUTH €€ rpadMK M HamNMcaTh ypaBHEHHE KacaTelbHOM K

rpaduky B Touke M(X; y):
y=(x-1)e", M(1,0).
BAPHUAHT Ne3

3ananue Ne 1. Haiitu MaTpuiy, oOpaTHyto JaHHOM:
( 4 -8 - 5\|

A=1—4 7 —1|.

-3 5 1)

3aganmne Ne 2. Haiftu panr MaTpHusL:

(357\

1 2 3|||

1 35
\ )

3ananue Ne 3. PemuTh cucteMy ypaBHEHHI METOIOM: a) 0OpaTHOM MaTpHIIBI;
0) mo ¢hopmynam Kpamepa; B) metomom ["aycca:
(X1 +x,—dx;=1
|% x+éx—)§’x=5,
L 2 s

3aganne Ne 4. [lansr ase Touku A(3; -4; 7) u B(5; -6; 8). HaliTu KoopAMHATHI BEKTOpa ABT ; KoopauHaThl Touku E(X;
y; z), nenseit orpe3ok AB B oTHOmeHMH 2:3.

3apanme Ne 5. Haiitn uminy Bexropa a = 20i + 30 j — 60k ¥ €ro HANPABIAIONIME KOCHHYCHI.

3aganne Ne 6. OnpeeUTh IUIOMIAIb TPEYTOIbHHUKA, 00pa30BaHHOTO MPsMOi 4x+3y-36=0 ¢ 0csAMHU KOOpPIAUHAT.

3apanue Ne 7. 1o dopmynam quddepeHunpoBaHus HAMTH TPOU3BOAHYIO (BYHKIMH:

X
- ax
y=_ :
c b+c
3aganne Ne 8. HaifTu pou3BOIHYIO CIIOKHOMN (YHKITUH, IPEABAPUTEIHHO JIorapuMupys eé:
(x+1)
y =L
(x+2) (x+3)
3aganne Ne 9. Haiftu mpon3BOAHYIO JIorapr()MIUYECKON, TIOKAa3aTEIEHON M CTEIICHHOW ()yHKIIHIA:
l+xt 1
arctgx
y = In( ) — .
I-x 2
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3aganue Ne 10. HaiiTi npon3BOIHYIO TPUTOHOMETPUYECKON (PYyHKIINH:
y=1g°x.

3amanme Ne 11. Haiitu it .
HPOH3BOHYIO Y HEIBHOH (DyHKIIUH:
x*+y’-3xy=0.

3apanue Ne 12. HaliTi npou3BOAHBIE BBICIIMX HOPSIKOB:

y=" &2 —, HaiAtHy".

3amanme Ne 13. B§qnanTL CIEeYIOUIMH Mpeien, UCIoNb3ys paBuiio Jlonurans:

X =3 +2
lim )
ol — 4x* +3

3ananue Ne 14. Haiit skcTpemMyM QyHKINH:
y=x*-2x+3.
3apanue Ne 15. VccnenoBarh naHHYIO (YHKIHIO, TOCTPOMTH €€ rpadMK M HamMcaTh ypaBHEHHE KacaTelbHON K

rpaduky B Touke M(X; y):

3
y:4x—%nMQ&.

Cemectp 2
BAPUAHT Nel
3adanue Ne 1. Haiiti HeonpeieieHHbIE
WHTErpabl:
.2 X . 1
a) J. e " sin 2xdx ; 0) I arcctig x{dx ;
dx X
B) J. ; r) ' ar
X +8 ) i
+3
BaQaHue MNe 2. BeI4uciuTh onpe/ieNieHHbIe HHTErpabl Q)YHKINH 0}12[0171 HNEPEMEHHOI:
dx
-+
- X
2 [ : of Tat
o LI

+ xe
5 0

3adanue Ne 3. BEIMUCINTH IIIOMIAas GUTYPHI, OTPAHHYCHHONW JTHHUSMHU:
y=x’;y=1-x’
3aoarue Ne 4.

aoo) HCCJ’IGZ{OB&TL CXOOUMOCTh HECOOCTBEHHOTO HHTErpaJia:
—X

£e dx
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0) BeraucuTh HeCOOCTBEHHBIN HHTETPAT
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I

4
gc@mh
3adanue Ne 5. Haiitu a) yacTHBIE IPOU3BOAHEIE Ui GyHKIWH; 0) grad z, g}”ad _Zz H|nponaBotu}0 o
dx [ dz)
HaIpaBJICHUIO d@_ | B T|0‘{Ke A(xy); 0 = T-=(a;a).
a7

)

a) z = 5" * 4 xar sin y; 6) z=x"y?*—4x+)’ —3;A(1;15;0 = (2;— |5 )

3adanue Ne 6. iccnenoBath GyHKINIO Z=f(X;y) Ha SKCTPEMYM.
z=4(x-3y)—xy—4)y" —x*+1

3adanue Ne 7. Haiitu obmiee u yactoe pemienne auddepeHnaaI-HOro YpaBHEHHUS.

a) ysinx—ycosx=1;y9 =0; _I
X0 5
0) y’x Inx = y’;y(e) —e— l;y’(e) =1

3adanue Ne 8. Haiitu oO1iee u yacroe pemeHne TudQepeHnanbHoro ypaBHEHUsL.

Y61 +9y =9 —12x+2;(0) = 1; (0) = 3
3adanue Ne 9. Haiitu oOriee pernieHne CUCTEMBI Tu(QepeHINATbHBIX YPaBHCHUI.
(dx

=x+4y
"

|@9Qx+$}
L dt

3adanue Ne 10. ViccaenoBaTs Ha CXOAUMOCTD YHCIOBON PSAJ] C TOMOIIBIO TOCTATOYHBIX PHU3HAKOB.
o0
z 3n+1

n=1 ,fﬁ

3aoanue Ne 11. Hhiiti paanyc U HHTEpBaJl CXOAMMOCTH CTEIICHHOTO psifa. VccinenoBaTs CXOQUMOCTh Psijia Ha KOHIIaX
HHTEPBAIA CXOIUMOCTH.

w 2

n- -6
2 [(x—96)
n=3 6"

3aodanue Ne [2. BerarcnuTh MpUOIMIKEHHO ONPE/ICIECHHBIH HHTETrPall, HCIONb3Ysl Pa3IoKeHHe MOABIHTErPAIbHON QyHKIUH
B CTENICHHOH psJ ¥ MOWICHHOE HHTETPUPOBaHKE TOydeHHOT0 psiia. Pe3ynbraT paccunrars ¢ TouHOCTHIO 10 €=0,001.

1

I \th

cos

0 BAPUAHT Ne2
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3adanue Ne . HaiitTn HeonpeeIeHHbIC WHTETPAIbL:

82



a) xdx
[ o) jex In(1 + 3¢* )dx ;
2x2 —-3x+1

o [ 0]

x+1 s1nx+tgx

3adanue Ne 2. BeraucnuTs onpeeneHHbIe HHTETPaibl GyHKIMH OXHOH IIepeMEHHOI:

1
xdx

nd
a) 2 12 ; 6)jxcosxdx
o @7+ 1) 0
3adanue Ne 3. BeraucnuTs miomaas GUrypsl, OTpaHHYCHHON JTHHUSMHE:
T
y=cos2x;y=0;x=0;x =
4
3adanue Ne 4.
a) MccnenoBark cXoanMOCTh HECOOCTBEHHOTO MHTETpaIa:
0
J. xdx
+
x =1

0) BeramcnuTh HeCOOCTBEHHBIN HHTETPAT

; dx
2
, &= 1)
3aodanue Ne 5. Halitu a) 4acTHBIE IPOU3BOAHBIE I (yHKIMH; 0) grad z, gfad z I/I|HpOI/13BO,Z[Hy10 o
dx [ dz)
HAIpPaBICHUIO B TOUKe A(X;Y); 0 = T-=(a;;a2).

x° ﬁf@‘ | d=
N _
)z ctg(3y - 9%x); 6 2x-y + N Ly 4xy; A(4;1):9 = (9;12).
Y
3adanue Ne 6. ViccnenoBath GYHKIUIO Z=f(X;y) Ha SKCTPEMYM.
=4x—-12y—-3xp+4)y* +3x°+2.

3adanue Ne 7. Haiitu obmiee u yactoe pemienne anddepeHnaI-Horo ypaBHEHHUS.

o y—ysinx=¢ > Vsin2x;  _ 3: xO:E
Yo o)
6) y"cos4 x=-sin2x; y(n)=0;y(n)=2;)(n) =-
3adanue Ne 8. Haiiti obmee 1 HacToe pemenne uddepeHIMaTLHOTO ypaBHEHHA.
Y =8y +16y=2e";y(0)=0;y(0)=1

3adanue Ne 9. Haiitu oOriee pernieHne CUCTEMBI TU(QepeHINATbHBIX YPaBHCHHUI.
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(dx Syt d

_ =5x+

a 4
dv— 2x+ 11y
L dt

3adanue Ne 10. ViccnenoBaTh Ha CXOIMMOCTh YUCIOBOW Psijl C TOMOIIBIO JOCTATOYHBIX PU3HAKOB.

@ |( 5n—3Y|1
n§1\3n +1)

3adanue Ne 11. Haiitn panuyc 1 MHTEpBall CXOAUMOCTH CTENEHHOTO psina. MccnenoBars cXoanMOCTh psa Ha KOHIIAX
HMHTEpBaJIa CXOJMMOCTH.

n —+
T Ly
-1 3"

3adanue Ne 12. BeraucauTs NPHOIMKEHHO ONpEeIeHHBIN HHTErpajl, UCIOIb3Ys pa3lIoKEeHUE MOBIHTETpATbHON (QYHKIINU
B CTENIEHHOH psi ¥ MOWICHHOE MHTETPUPOBAHKE TIOydeHHOTO psifa. Pe3ynpraT paccuuraTs ¢ TouHOCTHIO 10 €=0,001.

0

3
I xe=2X" gy
-0,5

BAPUAHT Ne3

3adanue Ne 1. Haiiti HeonpeieleHHbIE HHTETPAIIBL:
3
x'dx x
ON R 6) [ x3 dx:
@x — Tdx

_[ dx
B)Ix3+4x2+4x+l6 "l [ CF
3)
BaSaHue MNo 2. BEIYUCTUTH ONIpeieNeHHbIe MHTErpaibl GYHKIIMN OJHOHM ITepeMeHHOM!:
e
xdx
a) -{ ) ; 0) J In xdx

I +x

3adanue Ne 3. BerauciuThb miomajp GUrypbl, OrpaHUYSHHOMN JTMHUSIMU:
y=*+1;y=0;x=-2;x=1

3adanue Ne 4.

a) MccrmenoBaTh cX0AMMOCTH HECOOCTBEHHOTO HHTETpaja:
o)
arctgxdx

—
11+x

6) Brrunciuth HeCOOCTBEHHBINH HHTETPAIT
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3adanue Ne 5. Haiity a) yacTHbIe Ipon3BOaHbIE s pyHKIMY; 0) grad z, g}"ad _Zz I/I|1'[pOI/I3BOI[Hy10 o

dx (dz)
HATPABICHMIO g | g B |T0‘H<e AGy); O = R=(aia).

.

a)z = x> arccos’ (x + 3y) — > x + 2; 6) z= P+y*—6x+3y; A(8;—2);_€) =(-4:3).
3adanue Ne 6. ViccnenoBath GYHKIUIO Z=f(X;y) Ha SKCTPEMYM. X

z=2x"+3xy+8y?—-6x—-26+4

3adanue Ne 7. Haiit ob1mee n gacroe pemenune quddepeHnnaisHoro ypaBHeHHS

o2
a) y +
yy —=—x2;y0=1;x0:3

X
O 2y = y;19) =8;1(9) =3
3adanue Ne 8. Haiitu oO1iee n yactoe pemeHne 1uddepeHuansHoro ypaBHEHUs.
_ 3
Y +6y+13y =8¢ ";(0)=_";)(0)=2
2

3adanue Ne 9. Haiitu oOriee perieHne cUCTeMbI Tu(QepeHInanbHbIX YPaBHEHHUH.

(dx

_ =-3x+2
di 4
dv — Dy + y

L dt

3adanue Ne 10. ViccaenoBats Ha CXOAUMOCTB YHCIOBON PSAJ] C TOMOIIBIO TOCTATOYHBIX PHU3HAKOB.

S 1

" 1nlnn

3adanue Ne 1. Haliti paanyc U HHTEpBal CXOAMMOCTH CTEIICHHOTO psiaa. MccinenoBaTs CXOMUMOCTh psjia Ha KOHIIAX
WHTEpBaJa CXOJAUMOCTH.
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3adanue Ne [2.BprauciuTh IPUOJIMIKEHHO ONPECICHHBIN HHTErpajl, UCIIOJb3Ys Pa3lIoKeHUE MOJbIHTEr PATIbHON
(YHKIMH B CTETIEHHOM PSAJ| ¥ MIOWIEHHOE UHTETPUPOBAHUE MOJTYUYEHHOT0 psja. Pe3ynbTar paccunTarh ¢ TOUYHOCTHIO 10
€=0,001.

0,5

‘[x In(1 + x)dx

5. Metoauyeckue MaTepuaJbl, onpeae/soniie Npoueaypbl OeHNBAHUS KOMIIeTeHIHH
5.1 Kputepuu oneHMBaHUsI Ka4eCTBAa YCTHOIO OTBETa

OneHka «OTJIMYHO» BBICTaBIISICTCS 3a TIyOOKOe 3HAHUE MPEeIyCMOTPEHHOTO MPOrpaMMoOin
MaTepuaga, 3a YMEHHE UEeTKO, JIAKOHMYHO U JIOTHYECKH IIOCJIE[0BAaTEebHO OTBEYaTh Ha
MOCTaBJICHHBIE BOTIPOCHI.

OneHka «Xopomo» — 3a TBEpAOE 3HAHWE OCHOBHOIO (MPOrpaMMHOr0) MaTepuana, 3a
rpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEN OTBETHI Ha MMOCTABJICHHBIE BOIPOCHI.

O1neHKa «ya0BJIETBOPUTEIBHO» — 3a O0llee 3HAHHME TOJHKO OCHOBHOTO Marepuaia, 3a OTBETHI,
coJiep Kalie HETOYHOCTH WM ci1ab0 apryMEHTHPOBAHHBIC, ¢ HApYIICHHEM MOCICI0BATEIbHOCTH
U3JI0KEHUsI MaTepHaa.

OneHKa «HeY/I0BJETBOPUTEIbHO» — 32 HE3HAaHWE 3HAYMTENPHOW  YacTH  MPOTPaMMHOTO
MaTepHala, 3a CyIIeCTBeHHbIe OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHUE OPUEHTHPOBATHCS B
MaTepHale, 3a He3HaHHE OCHOBHBIX MOHATHH TUCIIMIUTHHEL.

5.2 Kpurtepum onleHMBAHHUA TECTUPOBAHUS

[Ipu TecTupoBanuu Bce BepHble 0TBETH OepyTes 3a 100%.
90%-100% oTnuuHO

75%-90% xoporio

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HeyI0BICTBOPUTETHHO

5.3 KpnTeme OICHUBAHHUA Ka4Ye€CTBA BBINNOJIHCHUSA KOHTpOJ’ILHOﬁ paﬁoTbl

OneHka «OTJIMYHO» BBICTABIsIETCS 3a TNyOOKOe 3HAHHME MPEAyCMOTPEHHOTO MPOrpaMMoit
Marepuaia, COJIepXkKallerocsi B OCHOBHBIX U JIOMOJIHUTEIBHBIX PEKOMEHJIOBAHHBIX JUTEPATYPHBIX
HMCTOYHUKAX, 3a YMEHHE YeTKO, JAKOHMYHO U JIOTMYECKH IIOCJIeNOBaTeNIbHO OTBEYaTh Ha
MOCTaBJICHHBIC BOMPOCHI, 32 YMEHHE aHAIM3UPOBATH H3y4YaeMble SIBICHHUS B WX B3aHUMOCBSI3U U
JUAJIEKTUYECKOM Pa3BUTUH, MPUMEHSTh TEOPETUYECKUE TOJONKEHHS MPU PEHICHUH MPaKTHYECKUX
3azad.

OneHka «Xopomo» — 3a TBepAO€ 3HAHHE OCHOBHOTO (IIPOrpaMMHOr0) MaTepuana, BKIoYas
pacueTsl (Ipu HEOOXOAMMOCTH), 3a T'PAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHl, 32 YMEHHE MPUMEHITh TEOPETUYECKHE TMOJIOKEHUS Ui pPEelIeHUs
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HNPAaKTUYCCKUX 3a1a4.
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OneHka «yI0OBJIeTBOPUTEIbHO» — 3a oOllee 3HAHME TOJBKO OCHOBHOTO MaTrepuaia, 3a
OTBETHI, COJEPXKAIUE HETOYHOCTH WM ci1ab0 apryMEHTHpPOBaHHbIE, C HapylIEHUEM
MOCTIeI0BATEIbHOCTH HM3JIOKEHUsI MaTepuaia, 3a ciaboe NPUMEHEHHUE TEOPETUYECKHUX IOJIOKEHHM
IIPU PELICHNN MTPAKTUYECKHUX 3a/1a4.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHUE 3HAUYUTEIBHON YacTH IPOrPaMMHOIO MaTepuana,
3a CyIIECTBEHHbIE OIIMOKM B OTBETaX Ha BONPOCHI, 332 HEYMEHHE OPUEHTUPOBATHCS B pacuerax, 3a
HE3HAHUE OCHOBHBIX MOHATUN TUCLUIIIUHBI

5.4 Kpurepnu oneHMBaHHUSI Ka4eCTBa BbINOJIHEHUS PACYETHO-rpagu4ecKkoii padoTbl

OneHka «OTJIMYHO» BBICTABISETCS 3a TJIyOOKOE€ 3HAaHHWE NPETyCMOTPEHHOTO Mporpammoi
MaTepuala, COAEPXKAIIEerocs B OCHOBHBIX M JONOJIHUTENIBHBIX PEKOMEHJIOBAHHBIX JIMTEPATYPHBIX
HUCTOYHUKAX, 32 YyMEHHE YETKO, JIAKOHWYHO M JIOTUYECKH IIOCJIEJ0BATEIbHO OTBEYAaTh Ha
MIOCTaBJIEHHbIE BOIPOCHI, 32 YMEHHME aHAJIM3UPOBATh H3ydyaeMble SIBIEHHS B UX B3aUMOCBS3H U
JUAJIEKTUYECKOM Pa3BUTUHU, MPUMEHATh TEOPETUUYECKUE TMOJOKEHHS MPU PEHICHUH MPaKTHUYECKUX
3ajau.

OneHka «X0pomio» — 3a TBEpAOE 3HAHUE OCHOBHOIO (IPOrpaMMHOr0) MaTepualla, BKIOYas
pacueTbl (IIpY HEOOXOIMMOCTH), 3a IPaMOTHbIE, 0€3 CYLIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
IIOCTABJIEHHBIE BONIPOCHI, 3a YMEHHUE IPUMEHITb TEOPETUUYECKHE IIOJIOKEHUS Ui PELICHUS
MIPAKTUYECKHX 3a/1a4.

OueHka «yIOBJIETBOPHTEIBHO» — 3a OOlIlee 3HAHUE TOJNBKO OCHOBHOIO MaTrepuaia, 3a
OTBETHl, COJEp)KallMe HETOYHOCTH MM C1ad0  apryMEHTUPOBAHHbIE, C  HapyllEHHEM
HOCJIEOBATEIbHOCTH H3JIOKEHUSI MaTepHana, 3a ciaaboe MPUMEHEHHE TEOPETUYECKUX IOJIOKECHUMH
IIPU PELICHUN PAKTUYECKUX 3a/1a4.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHNWE 3HAUUTEIBHON YacTH IPOrpaMMHOIO MaTepuana,
3a CyILIECTBEHHbIE OLIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS B pacyerax, 3a
HE3HaHNE OCHOBHBIX IOHATUN AUCLUILIMHbI

55 KpuTepml OLICHUBAHUA PE3YJbBTATOB OCBOCHUA NUCHUIIJIUHBI

OneHka «OTJIMYHO» BBICTABISETCS 3a TJIyOOKO€ 3HaHHWE NPEIYCMOTPEHHOTO MPOTrpamMMoi
Marepuaia, COJIEpXKallerocsi B OCHOBHBIX U JIOMOJIHUTEIBHBIX PEKOMEHJIOBAHHBIX JUTEPATYPHBIX
WCTOYHUKAX, 3a YyMEHHE YEeTKO, JAKOHWYHO M JIOTUYECKH TMOCIEJOBaTeIbHO OTBEYaTh Ha
MOCTaBJICHHBIC BOMPOCHI, 32 YMEHHE AHAIM3UPOBATH HM3ydyaeMble SIBJICHUS B MX B3aWMOCBSI3U U
UAIEKTUYECKOM Pa3BUTUH, MPUMEHSTh TEOPETUYECKUE TOJOXKEHHS MPU PEHICHUH MPaKTHYECKUX
3azad.

OneHka «Xopomio» — 3a TBEpAOE 3HAHHME OCHOBHOTO (MPOTpaMMHOIO) MaTrepuala, BKIIouas
pacueTsl (Mpu HEOOXOAMMOCTH), 32 T'PAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE BOMPOCHl, 32 YMEHHE MPUMEHSTh TEOPETHUECKUE TOJIOKEHUS MJsl pelIeHUS
MPaKTUYECKHX 3aJ1ay.

OneHka «yAOBJIETBOPUTEJIBLHO» — 3a o0IIee 3HAHWE TOJNBKO OCHOBHOIO MaTepuaina, 3a
OTBETHI, COJACpKAIIUE HETOYHOCTH WJIM CcJa00 apryMEHTHPOBAaHHBIE, C  HapYyIICHHUEM
MOCIIEI0BATEIHLHOCTH HM3JIOKECHHUS MaTepuaia, 3a cliaboe MPUMEHEHUE TeOPEeTUUYECKUX MOJOKEHUI
NP PEIICHNUN MTPAKTUYECKHUX 3a/1a4.

OueHKa «HeyJI0BJIETBOPUTEJIBHO» — 32 HE3HAHME 3HAYUTEIbHOW  4YacTU  MPOTPaMMHOTO
Marepuaa, 3a CyIIeCTBEHHbIE OMIMOKH B OTBETAaX HAa BOMPOCHI, 3a HEYMEHHWE OPHUEHTHUPOBATHCS
B pacyeTax, 3a He3HaHUE OCHOBHBIX MOHATHI AUCIUIUIUHBI.
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