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1. HEJIM OCBOEHUA JUCHHUIIJIMHBI
1.1 lleablo 0CBOCHUS NUCHMILIMHBI «MaTeMaTHKay SBISCTC:

— QopmupoBanue yriayOJIeHHBIX MPOPECCHOHAIBHBIX 3HAHUW B OOJIACTH BBICIICH
MaTeMaTHUKH.

1.2 3agaum OUCLUIUINHEIL:

— 3HaKOMCTBO C BOXKHEHIIIMMHY MTOHATHSIMA MaTEMaTHIECKOTO armapara.

— V3yuenue TeopeTHYeCcKuX OCHOB, IPUEMOB U METOOB BhICIIEH MaTEMAaTHKH.

- BBIpa6OTKa MPAKTUYCCKHUX HABBIKOB MATEMATUYCCKOT'O UCCIICAOBAHNA SIBIICHUI B
IIponecCoB, CBA3aHHBIX C CEIIbCKOX 03I CTBEHHBIM IIPOU3BOJICTBOM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOMN ITPOI'PAMMBI

2.1. IucuumimnHa «MaTtemaTuka» OTHOCUTCS K 0a30Boil yactu bioka 1, umeer TecHyio
CBSI3b C APYTMMH AUCIUIUIMHAMM.

2.2. B Ttabnuie mnpuBeNcHBbl MPENUISCTBYIONIME U TOCICAYIONIME TUCIUIUIUHEI,
HamnpaBlieHHbIE HAa (HOPMUPOBAHHE KOMIIETEHIMI IUCHUIUIMHBI B COOTBETCTBHHM C MaTpHIICH
kommerennuii OIT.

IIpeamecTBylonue u nocJjaeayouue TUCHUNINHBI,
HalnpaBJ/ieHHbIe HA (POPMHUPOBAHUE KOMIIETEHIIUH

Ne
y [TpenmecTByIOMME AUCIUTUINHBI [Tocnemyronue TUCIUATUTHHBL
n/m
1. | Onupaercs Ha 3HaHus, cpopmMupoBaHHble | ['mapasnuka
JTUCIUILTMHAME MPEABIAYIIETO YPOBHS
o0Opa3oBaHUs
TeruorexHuka
ABTOMaTHKa

TeopeTnueckas MexaHHKa

ConpoTHBIIEHNE MaTEpUAIOB

Teopml MEXaHHU3MOB U MalllUH

I[eTaJ'II/I MalirH U1 OCHOBBEI
KOHCTPYUPOBAHHUA MalllUH

HaneXxHOCTh TEXHUYECKHUX CUCTEM

[IpukiagHas MaTeMaTruka

CTaTHCTUKO-MaTeMaTHICCKHUE METO/bI
B TCOPHUHU HAACKHOCTHU




3. THAUKATOPBI JOCTHXKXEHUA KOMIIETEHIITUA

[Inanupyemsle pe3ynbTaThl

OCBOCHHUA

00pa30BaTeNbHON  TPOTPAMMBI

(01 -

KOMIICTCHIIM U o6yqa10m1/1xcx OIIPECACIIAOTCA Tpe6OBaHI/I$IMI/I CTaHJapTa II0 HaIPAaBJIICHUIO

noarotoBku 35.03.06 ArpoumkeHepus M (QOPMUPYIOTCS B COOTBETCTBHHM C HHIMKATOpA

noctmxenunii OI1

Ne Homep/ HaumeHoBaHue B pe3ysabrare uzyyenusi yueOHou
m/n HHJEKC KOMIIeTeHIIUH AUCHUILINHBI 00y4aronuecsi 10JKHbI:
KOMIIETEHIIM U (M1M ee YACTH)
1 2 3 4
l. OIIK-1 Cnocoben pemats Trmo- | OIIK-1.1. JleMoHCTpUpyeT 3HaHHWE OCHOB-
Bble 3a7aud MNpo(deccHo- | HbIX 3aKOHOB MaTeMaTHYECKUX, €CTECTBE-
HAJIGHOW JIEATENPHOCTH Ha | HOHAYYHBIX M 00menpodecCHoHaIbHbBIX
OCHOBE 3HAHMUN OCHOBHBIX | TUCLMILIMH, HEOOXOAUMBIX AJSl PELICHUs
3aKOHOB MaTEMaTHUYECKUX | THUIOBBIX 3a1a4y B obnacTu
U €CTECTBEHHBIX HAyK C | arpOMH)KEHEpUH
npumeHenueM uHpopMma- | OIIK-1.2. Vcnonb3yer 3HaHUSI OCHOBHBIX
IIUOHHO-KOMMYHHMKAIIMOH- | 3aKOHOB MAaTeMaTH4YeCKMX M €eCTECTBEH-
HBIX TEXHOJIOTUI HBIX HAyK JJIsl PEIleHUsl CTaHAapTHBIX 3a-
Jla4y B arpOMHKEHEPUH
OIIK-1.3. IIpumensier uHPOPMAIIIOHHO-
KOMMYHHKaIIMOHHbIE TEXHOJIOTUH B
pEelIeHNH TUIOBBIX 3a/1a4 B 00J1acTH
arpOMHKEHEPHUH
2. [K-1 I'otoBHOCTH M3yuath u uc- | [IK-1.1. JlemoHCcTpupyeT 3HaHUST OCHOB-
[I0JIb30BATh  HAYYHO-TEX- | HBIX JTallOB PAa3BUTHS HAyKU U IIOJIOXKE-
HUYECKYI0 HH(OpPMaLMIO, | HUS METO/I0JIOTMH HAYYHOI'O MCCIIe0Ba-
OTEUYECTBEHHBII W 3apy- | HUA; OOILIEHAayuYHble METOJbl MPOBEICHUS
OEKHBIM OMNBIT O TEMATH- | COBPEMEHHOI'O0 HAyYHOT'O MCCIIEI0BaHUS
K€ HCCIIeJOBaHUN IIK-1.2. OOpabaTbiBaeT ¥ XpaHUT UH-
(dhopMarnio, MOJYYEHHYIO B pe3yJbTaTe
M3YYEHUs HAy4YHOU JIMTEPaTyphI
[IK-1.3. OcymectBisier 000CHOBaHHBIN
BBIOOp TeMBI HAy4HOH paboThI; odopmiie-
HUSI y9eOHO- MCCIIeTOBATEIBCKUX Pa0oT
3. I1K-3 ['otoBHOCTE K o0Opabotke | [TK-3.1. IlpumeHseT OCHOBHBIE 3aKOHBI

pPEe3yIBTATOB DKCIIEPUMEH-
TaJIbHBIX UCCIICIOBAHUN

€CTeCTBEHHOHAYYHBIX TUCIHIUIMH B TPO-
(eccuOHATbHON  AEATENBHOCTH, METO/IbI
MaTeMaTHYeCKOro aHaju3a M MOJEIUpO-
BaHUSA, TEOPETUYECKOIO M OKCIIEPUMEH-
TaJIbHOTO HCCIIENOBaHUS M 00padoTKe HX
pE3yJIbTaTOB

[IK-3.2. Hcnonp3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX TUCHMIUIMH B MpO-
(eccHOHAbHON  AEATENBHOCTH, METO/IbI
MaTeMaTHYeCKOr0 aHajlu3a W MOJEIHUPO-
BaHUS, TEOPETHUYECKOIO0 WU JKCIEPUMEH-
TATBHOTO WCCIEAOBaHUS YMETh 00pada-
TBIBAaTh UX PE3YJIbTaThI

[IK-3.3. KpuTHuecku OCMBICIMBAET pe-
3yJIbTaThl IPUMEHEHUS] OCHOBHBIX 3aKOHOB

4




€CTeCTBEHHOHAYYHBIX TUCIHIUIMH B TPO-
(dbeccHoHaTBbHON IS TETbHOCTH, HCIOJb-
3yeMbI€ METOAbl MAaTEMaTHYECKOrOo aHa-
au3a ¥ MOJCIUPOBAHHS, TEOPETUYECKOTO
U DKCIEPUMEHTAIBHOTO  HCCIICIOBAHUS
pu 00paboOTKe pe3ysbTaTa

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

4.1. OFbEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTHI

Ounas popma 00yueHus

Bup y4yeOHoii padoThI Bcero CemecTpsl
1acos Ne 1 Ne 2
4acoB 4acoB
1 2 3 4

AyauTopHasi KOHTaKTHasi padoTa 158 90 68

(Bcero)

B Tom uncie: - - -

Jlexun 70 36 34

[TpakTueckue 3aHATUS 52 18 34

JlaGopaTopHble paboThI 36 36 —

KontakTHass BHeayauTOpHasi pa-

oora, 6 mom vucie:

WHauBuayalbHBIE W TPYIIIOBBIE 4 2 2

KOHCYJIbTAINH

CamocrosiTeibHAs padora 72 25 47

odyuamwiuerocs (CPO) (Bcero)

Pacuemno-zpagpuueckasn paboma 15 5 10

Tloozomoexa k 3ansamusam 15 10

Iloozomoeka Kk npomescymoyHomy 15 10

KOHEmMpOoJuio

Camonoodzomosxa 27 10 17

IMpomexyT | 3k3ameH (3), B TOM 2 (54) 2 (27) 2 (27)

ouHast qucIe:

arrecraum | [Ipuem 5k3., yac. 1 0,5 0,5

i KoHncynbraius, yac. 4 2 2

CPO, uac. 49 24,5 24,5

HUTOIO: 4acoB 288 144 144

Obmas 3a4. eJI. 8 4 4

TPY10€MKO

CTh

3aounas popma 00ydeHust

Buj y4eOHoii pa6oThI Bcero CemecTpsl

1acoB Nel Ne 2




4acoB 4yacosB
1 2 3 4

AyauTopHasi KOHTaKTHasi pabora 158 90 68
(Bcero)
B ToMm uucie: - - -
Jleknun 70 6 6
[TpakTrueckue 3aHATHS 52 8 6
KonTtakTHasi BHeayiuTOpHasi pa- - - -
o0ora, 6 mom wucie:
NunuBuayanbHble W TPYNIOBBIE 2 1 1
KOHCYJIbTAIHH
CamocrosiTeibHAs padora 242 120 122
odyuawiuerocs (CPO) (Bcero)
Koumponvhas paboma 97 50 47
Tloozomoexa k 3anamusam 50 25 25
IToozomoeka Kk npomeIcymouHomy 50 25 25
KOHmMpOoJaio
Camonodzomoska 50 25 25
IpomexyTt | 3a4ér (3), B TOM 3 3 —
ovHasi YqucIie:
arrecranm | [Ipuem 3auera, yac 0,3 0,3 -
| sKk3ameH (), B TOM 209 — 209

qHCIe:

IIpuem 23k3., yac. 0,5 - 0,5

CPO, uac. 12,2 3,7 8,5
HUTOIO: 4acoB 288 144 144
Obmas 3a4. e/, 8 4 4
TPYA0EMKO
CTh

4.2. COJEPXKAHUE YYEFHOM JUCIUATLJIAHBI

4.2.1. Pa3neunl (TeMbl) AMCUMILIHHBI, BUABI Y4eOHOM 1eITeJbHOCTH H (POPMBI KOHTPOJIA

Ounas popma 00yueHus

Ne
n/n Buabl yueOHO 1eATeJIbHOCTH,
DopMbl
BKJIIOYASI CAMOCTOSITEIbHYI0 .
TeKyuiei u
HaunmeHnoBanue pa3sena (TeMbl) paboty oby4arommxcs (B yI
MPOMEKYTOU
AU CUMILINHBI qacax) o
HOMH
J | JIP | I3 | CP | Beer | ATTecTanuu
0
1 2 3 4 5 6 7 8
Cemectp 1




Pazoen 1. DneMeHTH TMHENHON anre0-
pBI.

16

CobecenoBa-
HHE,  KOJIJIOK-
BUYM, TEKYILHU
TCCTOBBIN
KOHTPOJIb

Pa3zden 2. DneMeHTHI BEKTOPHOU all-
reOphl.

16

CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYILIHH
TECTOBBLIN
KOHTPOJIb

Pasoen 3. Ananutuyeckas reoMmerpus
Ha IUIOCKOCTHU M B TIPOCTPAHCTBE.

26

CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYILHH
TECTOBBLIN
KOHTPOJIb

Paszoen 4. BBenenue B ananus.

20

10

20

57

Cobecenona-
HHE,  KOJUIOK-
BUYM, TEKYIIHH
TECTOBBLIN
KOHTPOJIb

BueayautopHas KOHTakTHas paborta

I'pynnoBeie  u
WHAUBUYAIIb-
Hbl€ KOHCYJIb-
Taluu

6

HpOMe)KyTO‘{Haﬂ aTrrecranus

27

IK3aMeH

Hroro yacos 3a 1 cemectp:

36

18

36

25

144

Cemectp 2

Pasoen 5. VIHterpaiibHOoe HCUYHCICHHE
(GyHKIIMU OJTHOW NEPEMEHHOM.

10

26

Cobecenona-
HHE,  KOJUIOK-
BUYM, TEKYIIHH
TECTOBBLIN
KOHTPOJTb

Pazoen 6. uddepennmanbaoe ucauc-
neHue PyHKIIUU HECKOJIBKUX TepeMeH-
HBIX.

10

26

CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYIIHH
TECTOBBIU
KOHTPOITb

Pasoen 7. luddepennmansublie ypas-
HCHUSI.

16

Cobecenona-
HHE,  KOJUIOK-
BUYM, TEKyIIUN
TECTOBBIN
KOHTPOJIb

10

Paszoen 8. Uucnosble u (HyHKINOHATb-
HBIC PSIBIL.

14

Cobecenona-
HHE,  KOJUIOK-
BUYM, TEKyIIUH
TECTOBBIU
KOHTPOJTb




11 | Pazoen 9. CnydaitHbie coObITHA U | 6 — 6 6 18 | CobecenoBa-
ClIy4allHbI€ BEJIMYMHBI. HHE,  KOJUIOK-
BUYM, TEKYILHU
TECTOBBIN
KOHTPOJIb
12 | Pazoden 10. Meronpl MaTemaThueckou | 4 — 4 7 15 | CobecenoBa-
CTaTUCTUKH. HHE,  KOJUIOK-
BUYM, TEKYILIHN
TECTOBBIH
KOHTPOJIb
13 | BHeaynuTopHas KOHTaKkTHas pabora - - - - 2 | I'pynmoBeie u
WHIUBUYaJTb-
HbIE  KOHCYJb-
Taluu
14 | IlpoMe:xxyTOUHasi aTTeCTalUs 27 | Ok3ameH
Hroro yacos 3a 1 cemecTp: 34 - 34 47 144
Bcero yacoB: 70 | 36 52 72 | 288
3aouHnas popma o0yuenust
Ne
n/m Buabl y4eOHoili 1eATeIbHOCTH,
Dopmbl
BKJIIOYAsl CAMOCTOSITEIbHYIO .
TeKyuiei u
HaumenoBanue pasjesia (TemMbl) pabory o0y4aromuxcs (B y
NMPOMEKYTOY
JUCHMILINHBI qacax) o
HOMH
J | JP | I3 | CP | Beer | ATTecTaunnu
0
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pazoen I. DneMeHTHI IMHEHHOU anred- | 2 - 2 30 34 | CobGecenona-
PBL HHE,  KOJUIOK-
BUYM, pac-
4yeTHO-rpadu-
yeckas pabora
2 | Pasoden 2. DneMeHTHl BEKTOPHOU aj- - 2 30 Cobecenosa-
reOpBhl. HUE, KOJIJIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas pabora
2 66
3 | Pasden 3. Ananutuyeckas reoMeTpus - 2 30 CobecenoBa-
Ha INIOCKOCTH U B IPOCTPAHCTBE. HHC, KOJIJIOK-
BUYM, pac-
YeTHO-Tpadu-
geckas padora




Paszoen 4. BBeneHue B aHanus.

35

39

Cobecenoba-
HUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
geckast paboTa,
TEKYILIUH TECTO-
BBII KOHTPOJIb

BueayautopHas KOHTakTHas paborta

I'pynnoseie  u
WHIVBHIyallb-
HbIE  KOHCYJb-
Tanuu

6

HpOMe)KyTO‘lHaﬂ aTrrecranus

3auér

Hroro yacos 3a 1 cemectp:

125

144

Cemectp 2

Pazoden 5. aTerpanbHOoe HCUYUCICHUE
(GyHKINU OJHOHM TIEPEeMEHHOM.

40

44

CobecenoBa-
HHE,  KOJIJIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas paboTa

Pa3zoen 6. luddepennmanbaoe ncymc-
JeHne QYHKIUU HECKOIBKUX MepeMEH-
HBIX.

Pazoen 7. luddepenimanpabie ypas-
HEHUSI.

10

Pa3zden 8. UucnoBsle u (HyHKIIMOHATB-
HBIE PAIBL.

40

44

Cobecenona-
HUE,  KOJUIOK-
BUYM, pac-
4yeTHO-rpadu-
yeckas pabota

CoblecenoBa-
HHUE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckast paboTa

Cobecenona-
HHE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas pabora

11

Pazoen 9. Cnydaiiaple coOBITHS U
CIIy4aiiHbIe BETUYHHBI.

12

Pazoen 10. Metonpsl MareMaTH4eCKON
CTATUCTHUKH.

42

46

CobecenoBa-
HHUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
geckas pabora

Cobecenona-
HHUE,  KOJUJIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas pabora,
TEKyIIHUH TeCTO-
BbIA KOHTPOJIb

13

BHueaynutopHas KOHTakTHasi paboTta

I'pynnoBele  u
UHUBUYaJIb-
HblE  KOHCYJb-
TaIu




14 | IIpomexyTOYHAS ATTECTALUSA 9 | Ok3ameHn
HToro yacos 3a 2 cemecTp: 6 - 6 122 | 144
Bcero yacos: 12 - 14 247 | 288

4.2.2. JlekiiIMOHHBIN KYpC.

HaunumenoBanue
pa3nesia ydeOHoi
JACIHUATINHBI

HaumenoBanue
TeMBbI JeKINHA

Conep:xanue JIeKINH

Bcero yacos

101010

300

2

3

4

5

6

ectp 1

Pazoen 1. Die-
MEHTHI  JIMHSHUHOU
anreOphl.

Tema 1.1 MaTpuusl
Y ONPEACTUTENH.

[lonsaTHe MaTpuIpl, onepauuy HaL
MaTpulaMHu U UX cBoiicTBa. Ompe-
JIETUTENHN, UX CBOMCTBA. Brramciie-
HUe omnpenenurenacii. MUHOpHI u
anredpandeckue noronHeHus. O6-
paTHas MaTpHLA, paHT MATPHLIEL.

Tema 1.2 Teopus
CUCTEM  JIMHEMHBIX
YpaBHEHUI.

CucteMbl n JIMHEWHBIX anreOpau-
YECKHMX YPaBHEHWUH C 1 HEU3BECT-
HBIMH. YCIIOBHE€ COBMECTHOCTH
CJIAY. MatpuuHasd U BEKTOpHas
samuck CJIAY. T'eomerpuyeckas
HWHTEPIPETALUs] PEIICHUsS CUCTEM
JUHEHHBIX ypaBHEHUM U Hepa-
BeHCTB. Metospl pemenust CJIAY.
ITonstue metona XKopmana-I'aycca
K BBIYUCIICHUSM paHra MaTpHUIbl U
00paTHON MaTpPHUIIBI.

Pazoen 2. DOmne-
MEHTBl  BEKTOPHOU
anreOphl.

Tema 2.1 DneMeHTHI
BEKTOPHOI1 ajreOpsl.

Bexkropsl, OCHOBHBIE
OITpeIeIICHUS, JIMHEWHbIE
omnepanuu HaJx Bekropamu. Ilpo-
€KIMs BEKTOpa Ha OChb, MOZYNb
BEKTOpA. CkansapHoe
IIPOU3BEAECHUE  BEKTOPOB.  JIn-
HEHHas 3aBHUCHUMOCTb BEKTOPOB,
OCHOBHBIE  Teopembl. I'eomer-
pHYECKHiA CMBICJI  JIMHEHHOH
3aBUCUMOCTH  2-X, 3-X, 4-x
BEKTOPOB. BektopHoe
MIPOM3BEICHHUE BEKTOPOB,
CBOICTBA, MIPUMEHEHHE.
CMeniaHHOE MPOU3BENECHUE BEKTO-
POB, CBOIICTBA.

Pazoen 3. Amnanu-
THYECKasd  T'€OMET-
pUsl Ha TUIOCKOCTH H
B IIPOCTPAHCTRBE.

Tema 3.1 Ananutn-
geckas ~ TeOMETpHS
Ha IUIOCKOCTH U B
MIPOCTPAHCTBE.

IIpsmas Ha IUIOCKOCTM U B
npocrpaHctBe. IIpsmas u moc-
KOCTb B TmpocTpanHcTBe. OOmee
ypaBHEHUE NpPSIMOH B IPOCTpaH-
ctBe. KaHoHMuYeckoe ypaBHEHUE
NpAMOM, MNPOXOHsIIel depe3 JBe
touku. [lepexom ot obmero
YpaBHEHUS K KaHOHHYECKOMY.
YToa Mexry AByMS MPsIMBIMH, yC-
JIOBHS TTAPAIJIENIbHOCTH U TIEPIICH-
JUKYJISPHOCTH. YTOJI MEXIY NOps-
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MOM H TUIOCKOCTBIO, YCJIOBHS
MapauIeTbHOCTH u
MIePICHIUKYISIPHOCTH.

Pazoen 4. Beenenue
B aHAJIN3.

Tema 4.1
1S (0):8

Teopus

UwncnoBsle MOCIENOBATEIHBHOCTH U
mpenensl. CBOMCTBA CXOMSAIIMXCS
nocnenosarenbHocTer. llepemen-
HbIC W TIOCTOSHHBIC BEJIMYUHBIL
OYHKIUN U CIIOCOOBI WX 3a/laHUsl.
OcCHOBHBIE 3JE€MEHTapHble (YHK-
100707 S ” SRS 0.4 rpapuKu.
HaTepnonupoBanue (yHKITHIA.
[Ipenen ¢pynkunu. OCHOBHBIE TEO-
pPEMEI 0 Tpesienax. 3aMmeyarenbHbIe
npeaenabl. becKOHEYHO Malble U
0eCKOHEYHO OoJbINe PYHKIIHH.
DOKBUBAJICHTHBIE 0eCcKOHEeUHO
MaJjble QYHKIIHH.

10

Tema 4.2 Judde-
pEHIMAILHOE HCYHC-
neHne QyHKIUHA O/
HOU NepeMEeHHOMU.

[IpousBogHas (GyHKIUH, TeOMeET-
pHAYECKHA 5 MEXaHUYECKUI
cMmbicil. OCHOBHBIE TpaBWia H
IIPUEMBI mddepeHuupoBaHusl.
Tabnuua mpou3BOJHBIX OCHOBHBIX
3JIEMEHTAPHBIX ¢byHKUUiL.
[IponsBogHast cnmokHOW, 0Opart-
HOHM, HESBHOM, NapaMeTpUYECKU
3amanHo  ¢yHKuH. lloHsATHE
muddepeHnmana, reoMeTpHIeCcKuit
cmpici.  OCHOBHBIE  CBOICTBa
muddepennmana. [Ipouszsonnsie u
g dhepeHIanb BBICIIINX
MOPSI/IKOB. WHBapnaHTHOCTD
(GhopMBI TIEPBOTO W HHBApUAHT-
HOCTH (hOpMBI BeICIINX MU DEpeH-
uuanoB. Ilpuno skeHust mnpous-
BOJTHO. OCHOBHBIE ~ TEOPEMBI
T QepeHInaATEHOTO HCYHCICHUS
(Depma, Ponns, Jlarpanxa,
Komm).  IlpaBuno  Jlomwmramns
PACKPBITUSI HEONPEIETEHHOCTEMN.
Dopmyiia Telinopa, OILICHKA
OCTaTOYHOTO YJICHA.

10

HUTOI'O yacos B 1 cemecTpe:

36

Cemectp 2

Pazoen 5. Unrte-
rpajJibHOE  HCYHCIIE-
HUE YHKIUHM OHOM
MIEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIN UHTETpAI.

[lepBooOpazHas GyHKIUH U HEOII-
peneneHHblt uHTErpan. CpolcTBa
HeonpeneneHHoro nurerpana. MH-
Terpaix OT OCHOBHBIX 3JIEMEHTap-
HBIX (QyHKIMHA. OCHOBHBIE METOABI
HUHTErpUpOBaHUsl (HEIOCPEICTBEH-
HOE€  HHTETpUpOBaHME, 3aMEHa
NIEPEMEHHOM, MHTETPHUPOBAaHUE TI0
yactsiMm). MHTErprpoBaHe paruo-
HamBHBIX Japobei. HMHTETpHpoBa-
HHE TPUTOHOMETPHUYECKUX (yHK-
uui. MHTerppoBaHne HEKOTOPHIX
HppalMOHATIbHBIX (PYHKIIHHA.
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Tema 5.2 Onpene-
JIEHHBIA UHTETPAJ.

[lonsTHE oOmMpeneneHHoro HHTe-
rpaisa, e€ro reoMeTpUYEeCKU
cmbica. CBoOMCTBa OIpeneNeHHOro
HWHTErpana. Hurerpansubie
CyMMBI, WHTErpan Kak (yHKITHS
BepxHero  npenema.  dopmyna
Hrerorona-JleitOnuma. Teopema o
CpEJTHEM. Brruncnenue
OTIpEeAETIEHHOTO WHTeTpaja
METOJAaMH HHTETPUPOBAHUS IO
YacTsM M 3aMEHON MepeMEHHOM.
Hexoropple reomeTpuvecKkue u

(usnueckue MIPUIOKCHHUSI
OTPEICIICHHOTO HHTErpana.
[MpubnmxeHHbIE METOIEI
BBIYHCIICHUS OTpeIeICHHBIX
UHTETpaJioB (POPMYIIBI Tparnenu,
MpSIMOYTOJNILHUKOB,  CHMIICOHA),
OLICHKA  MOTPEIIHOCTH  BBIYHC-
JICHUM. HecobOcTBenHbIe
WHTETpaNbl, TPU3HAKK  CXOJH-
MOCTH.

Pazoden 6. uo-

(hepeHnuanpHOe
WCYHNCIICHUE
GyHKIIH He-
CKOJIBKUX nepe-
MEHHBIX.

Tema 6.1 YacTtasie
MPOU3BO/IHBIE.

YacTHble IPOU3BOJHBIE U YACTHBIC
muddepenumansl.  JAuddepenun-
pyemble ¢ynkuuu. Heobxomnmoe
U JocraToyHoe ycioBue nudde-
PEHUIHUPYEMOCTH. IIpousBogHas
clnoxHOW  (QyHkuuu.  [lonHbIR
muddepennuan. [IponsBogHast 1mo
HampasieHuto. ['pagueHt. Css3b
IIPOU3BOJHON IO HAIIPABJIECHUIO C
rpagueHToM. [lpow3BogHble U
g dhepeHIanb BBICIITUX
MOPSIJIKOB, PABEHCTBO CMEIIaHHBIX
MIPOU3BOJHBIX.

Tema 6.2  Okc-
TPEMYM U YCIIOBHBIN
KCTPEMYM

GYHKUMM ~ MHOTHX
MIPOU3BOAHBIX.

HauOonbinee n HauMmeHblIee 3Ha-
YeHUs (YHKIUH. OJKCTPEMYM H
YCIOBHBIA 3KCTPeMyM  (YHKIIUH
MHOTHX TNPOM3BOJHBIX. MeToj
MHOXHTENEN Jlarpanxa.

Pazoen 7. Jludde-
peHIMAJIbHBIE YpaB-
HEHUSI.

Tema 7.1 Hudde-
pEeHIMAIILHBIE YpaB-
HeHus 1-ro mopsiaka.

JuddepeHnmanbable  ypaBHEHUS,
OCHOBHBIE  TTOHSTHSL. Hudde-
pEHIIMANbHBIE  ypaBHEHUs  1-ro
TopsIKa

Tema 7.2 Hudde-
pEHIMATILHBIE YpaB-
HEHUS BBICIINX TIO-
PSIKOB

Huddepennmansupie  ypaBHEHUS
BBICIIUX MOPAIKOB. JIMHEHHbIE 0/1-
HOpPOJHBIE  JTU(QepeHInaTLHbIE
YpaBHEHUSI BBICIIUX IOPSIIKOB.
CrtpykTypa OOIIEro pelieHus Iu-
HEHWHOTO OJTHOPOJTHOTO YPaBHEHHUS,
dopmyna  Octporpaackoro-Jlny-
BwiIs. JIMHEHHbIE HEOAHOPOIHBIE
nubdepeHLInanbHbIe YpaBHEHHS 1-
TO MOpsIKa.

Pazoen 8. Yncnorie
1 QyHKIIMOHATLHBIC
PSIBL.

Tema 8.1 YucnoBrle
PAIBL.

UwncnoBele psAAbl, CXOOUMOCTh H
cymma. JleiictBus ¢ psimamu. Me-
TOJBI HWCCIIEOBAHUS CXOJUMOCTH
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3HAKOIMOCTOSIHHBIX psAgoB.  Me-
TOIBI UCCIIELOBAHUS CXOIUMOCTH
3HAKOIIEPEMEHHBIX PSJIOB.

Tema 8.2 Crenen-
HbIE psijbl. Paznoxe-
HUE DJIEMEHTapHBIX
¢bynkuunit B psn Teit-
jopa.

@DyHKIMOHATBHBIE PsIIbl, 00JIacTh
cxonumocTd. CTemneHHblE PSIIBL,
pasnoxxeHue (GYHKIUH B CTemeH-
Hele psanel. Psag Teinopa, mocra-
TOYHBIE YCJIOBHUS  CXOAWMOCTH
pana Teinopa. Pasznoxxenue sie-
MeHTapHbIX (yHKUWU B psx Teii-
nopa. TpuroHoMeTpuueCcKue psabl,
pin  @ypee.  [lpubmmwkenHoe
BBIYHCJIEHHE C TIOMOIIBIO PSIJIOB.
bunomuanensii psaa. punoxenue
PSJ0B K pelIeHuIo 3aay.

10.

Pasoen 9. Cay-
YaifHple COOBITUS W
Clly4aiiHble Be-
JIMYHHBL.

Tema 9.1
Cry4aiinbie
cOoOBITHS.

CrnyyaitHple COOBITHS, OIEpaluu
HaJ 3JEeMEHTapHBIMH COOBITHSMH.
Knaccudeckoe u cratuctuueckoe
OTIpEJICIICHHST BEPOSITHOCTH COOBI-
tus. l'eomerpudeckass  BeposT-
HocTh. KoMOuHaTopuka: mepecra-
HOBKH, pa3MCUICHUA, COUYCTAHU:.
VYcnoBHast BeposiTHOCTb. HesaBu-
CUMOCTh coObITHI. BeposTHOCTB
NPOU3BENICHHUS, CYMMBI COOBITHIA.
dopMyna TMOJHOH BEPOSTHOCTH.
dopmyna Baiteca.
[TocnenoBaTenbHOCTh  HE3aBUCH-

MBIX HCTIBITAHU.
bepuymnu.  I[lotok
®opmyna Ilyaccona.
Myagpa-Jlannacca.

dopmyna
COOBITHH.
®opmyna

Tema 9.2
Crnyuaiinble
BEIINYHHBI.

CrydaiiHass BeTUYHHA.

Huckper-

HbI€ U HEIPEpBIBHBIE CIIydalHbIe
BennunHbl. DyHKIUS pacmpenene-
HUS, pachupeselieHHe BEepOSTHO-
CTeH, IIIOTHOCTh PacpeesieHus U
UX CBsI3b C (QYHKIMEH pacipezene-
Hug. YuCIoBbIE XapaKTEpUCTUKHU
Cly4yaillHpIX BeJW4YuH. Buuel pac-
MIpeNeJIeHNs TUCKPETHBIX CIydaii-
veix BenmnuuH (beprymm, Ou-
HOMUAJIBHOE, ITyaccona,
TUIIEPreOMETPUIECKOE) U WX UH-
CJIOBBIE XapaKTEPUCTUKHU. Bumsl
pacnpeneneHus HEIpPEePhIBHBIX
CIy4alHbIX  BEJIWYWH  (paBHO-
MEpHOE, HOpPMAaJbHOE, 9KC-
[IOHEHIIMAIBHOE, Oera-pac-
MpenejeHne) W WX YHUCIIOBBIC
xapaktepucTuku. CHCTeMBI CITy-
YaWHBIX  BEJIWYHUH. OyHKIUA
pacmpeneneHus, pacHpeiesicHue
BEPOATHOCTEH, IIIOTHOCTH pacIipe-
JICJIEHUsI CUCTEMBI JBYX CIIy-
YalHBIX  BEJIMYHMH. Y CIOBHOE
pacOpeieiecHHe M €ro 4HCIOBBIE
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XapaKTePUCTUKH. Kosapuarnus,
ko3 purmeHT KOPPEJISAIINH,
JUHEWHAsT  perpeccus. 3aKOHBI

pacrpenenenus  x¥2, CTeloneHTa,
Oumepa. Tumosble 3aKOHBI pac-
npeneneHus u chepsl Ux npu-
MEHEHUS.

11.

Pazoen 10. Metonsl
MaTeMaTUYEeCKOM
CTATUCTHKH.

Tema 10.1 MeToabl
MaTeMaTUYECKOM
CTATUCTHKH.

OcHOBHBIE 3amayll MaTeMaThude-
CKOW cTaTUCTHKH. BpiOopouHas u
reHepanbHas COBOKYITHOCTH.
Tumer BeIOOpOK. CTaTHUCTHUYECKOE
pacnpezieiecHue BBIOOPKU. IMITH-
pudeckas GyHKIYS
pacupenenenus. llomuron wactoT
u rucrorpamMma. CTaTHCTHYECKHE
oueHku. ToueuyHass olLieHKa napa-
METPOB pacrpeAesieHIs] METOAaMH
MOMEHTOB, HauOOJIBIIIETO
MIPaBIONIOA00US, HaNMEHBIIINX
KBaJpaToB. WNurepBanbHas
OIIEHKa,  JOBEPUTEINbHBIA  WH-
TepBaJl, JIOBEpUTENIbHAs BEPOST-
HOCTh. JloBepUTENbHBIE HWHTEP-
Balbl NS OIEHKH  MaTema-
TUYECKOTO OXHMJAHUS U JUC-
nepcun HOPMAaJIbHOTO
pacnpenenenus. Metoauka Tpo-
BEPKHA CTAaTHCTUYECKHX THUIIOTE3.
OOmiass cxema TIPOBEPKH CTa-
TUCTHUYECKUX THroTe3. Ommbku [
n llpona. Kpurepnii CrbroneHTa,
®umiepa, ¥2.

HUTOI'O yacos Bo 2 cemecTpe:

34 6

BCETI'O yacos:

70 12

4.2.3. JIaGopaTopHbIii IPAKTUKYM

Ne HaumenoBanue HaunMeHoBaHHe Conep:xanue Bcero uacos
n/n pasaeJia (Tembl) JlabopaTopHoii J1adopaTopHOoii padoThI 0®0 | 30
AUCHMILINHBI padoThbI o
1 2 3 4 5 6
Cemectp 1
1 Pazgea 1. JlabopaTopHas  pa- | Onepanuu HaJ MaTPHUIIAMHU. 2 -
Marpuusl 1 6ota Nel. Onepanuu | Beruucnenue
onpeaeauTeu HaJ MaTpHULIaMU. | OINpeAeauTeNel n — ro
Onpenenurenu Mopsi/IKa.
Brruncienne MUHOPOB 1
aredpanvaecKux
IOIOJHEHUH.
2 Paznea 2. JlaGoparopHast  pa- | Pemenuii cucrem 4 -
Teopus cucrem 6ota Ne2. CucreMbl | TMHEWHBIX YpaBHEHHI
JIMHEMHBIX JIMHEWHBIX METOJAMH:
YPaBHEHHUIA. YpaBHEHUH ITo popmynam Kpamepa;
MatpudHbIM METOJIOM;
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Meronom ["aycca.
3 Paznean 4. JlaboparopHass  pa- | Onepamnuu HaJ BEKTOPAMH. 2 -
JIeMeHThbI 6ota Ne 3. Bektopsl. | CkansgpHoe, BEKTOPHOE U
BEKTOPHOM Oneparuu HaJ | CMELIAHHOE IIPOU3BEIECHNE
aare0pbl. BEKTOPaMH. BEKTOPOB.
4 Pasznen 7. | JlaboparopHas Paccrosinue ot Touku 10 2 -
AHanuTHYeCKas pabota Ne 4. [Ipsimas | npsIMOi U TVIOCKOCTH B
reoMeTpus HAa | M IUIOCKOCTb B | IIPOCTPAHCTBE.
IUIOCKOCTH U B | IPOCTPAHCTBE. VYron Mexay npsmMoi u
NPOCTPAHCTBE. IJIOCKOCTBIO
5 Paznen 8. Teopus | JlabopatopHas Beruncnenue npeneinos 4 -
npeesioB. pabora Ne 5. byHKIIUN
Ipenen  pyHKIMH.
3ameyarenbHbIe
Ipeiesbl
6 Paznen 9. | JlaGopatopHas Uccnenoanune GyHKIUM 1 4 -
Juddpepenuuannbuoe | padora Ne 6. MTOCTPOCHUIO TPA(UKOB C
ucumnciaeHue pynkumii | [Ipumenenue IIOMOLIBIO ITOHATHS
O/IHOI mepeMeHHOi mudhepeHIMATBEHOT | TPOU3BOIHON (PYHKIIHH
O UCYHUCIEHHMS K
UCCIIETOBAaHUIO
byHKIUH u
MTOCTPOECHHIO
rpauKoB.
Hroro yacos B 1 cemectpe: 18 -
Bcero yacos: 18 -

4.2.4. IlpakTH4ecKue 3aHATHS

Ne | HaumeHnoBan
n/ ue pasjeJa
n yueOHoii
JTUCIHTIINHBI

HaumenoBanue
NPAKTHYECKOI0
3aHATHUSA

NPAKTUICCKOI'o 3aHATHHA

Conep:xanue

Bcero yacos

o® | 300

1 2

Cemectp 1

Martpuisl
OIIPENCITUTEIN.

[TonsiTie MaTpuIibl, ONEpaluu
HaJl MaTpUIlaMH U UX CBOMCTBA.
Onpenenureny, UX CBOUCTBA.
Briuucnenne  omnpenenurtenci.
MuHopel W  anreOpaudeckre
JIOTIOTHEHUSI. Ob6patHas
MaTpHIIa, PAHT MATPHUIIBL.

Pazoen 1. Die-
MEHTEI JIMHEH-
HOH anreOpsI

ypaBHEHUI.

Teopust cucTeM JIMHEHHBIX

Cucremsl n JTIMHEWHBIX
anredpanveckux ypaBHEHHH C 7
HEU3BECTHBIMU. Y CJIOBHE CO-
BMmecTHOCTH CJIAY. Marpuunas
n BekTopHad 3anuch CJIAY.

I'eomeTpuyeckas WHTEP-
MpeTanus  pemieHus  CUCTEM
JIMHEWHBIX ypaBHEHUM W Hepa-
BEHCTB.  MeToAbl  pellcHHs
CJIAY. Ilonstue meroma XKop-
nmaHa-lI'aycca K  BBIYHCICHHAM
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panra MaTpumbl W 0OpaTHOM
MAaTPHIIBL.

Paszoen 2. Dne-
MEHTBI BEKTOp-
HOW anreOpsl.

DJIleMeHTHI BEKTOPHOU ajl-
reOpBhl.

BexkTtopsl, OCHOBHbBIE
omnpeaeseHus, JIMHEWHbIE
onepanuu Haja BekTopamu. [Ipo-
€KLl BEKTOpa Ha OCb, MOIYJIb
BEKTOpA. CraisipHoe
MIpou3BE/IeHUE BeKTOpoB. Jlu-
HEeHHas 3aBHCHMOCTH BEKTOPOB,
OCHOBHBIE TeopeMbl. ['eomer-
pUYECKUA  CMBICH  JIMHEHHOHN
3aBUCUMOCTH  2-X, 3-X, 4-x

BEKTOPOB. BekropHoe
MPOU3BEACHUE BEKTOPOB,
CBOIICTBa, TIPUMEHEHHUE.
CwmelanHoe MIPOU3BEIACHUE

BEKTOPOB, CBOWCTBA.

Paszoen 3. Ana-
JIATAYECKAs
TreOMETpUs Ha
IJIOCKOCTH U B
MPOCTPAHCTRE.

Anamutnyeckas
TEOMETpHUS Ha TUIOCKOCTH
Y B TIPOCTPAHCTBE.

IIpssMass HaA TMJIOCKOCTM U B
npocrpaHcTie. lIpsamas u mioc-
KOCTh B mpoctpancTBe. OOmiee
ypaBHEHHUE MPSIMOI B POCTpaH-
ctBe. KaHOHMYECKOE ypaBHEHHE
IIPSIMOM, IPOXOJSIIEN Yepes JIBe
touku. Ilepexom ot oOmero
YpaBHEHUS K KaHOHHYECKOMY.
Yrom Mexay IByMs HPSIMBIMU,
ycIOBUSL — IApajUIebHOCTH U
MEPIEHANKYISIPHOCTH. VYron
MEXIy NpsIMOM U IUIOCKOCTBIO,
yCIOBUSL ~ MAapajuIeIbHOCTH |
MEPHEHIUKYISIPHOCTH.

Paszoen 4.
Bsenenne B
aHanu3.

Teopus npenenos.

UucnoBble TOCIIEIOBATETFHOCTH
u npeaensl. CpoiicTBa  cXo-
JSIUXCS TOCIIE0BATEILHOCTEN.
[lepemenHbIE ©  TIOCTOSTHHBIE
BenMYHUHBL. OYHKIIMH U CLIOCOOBI
ux 3amaHus. OCHOBHBIE DdJe-
MeHTapHble (QYHKIMH W HX
rpa¢puxu.  HHTEpnonupoBaHue
¢bynknuit.  [lpenen  dyHKIMM.
OCHOBHBIE TEOpPEMBI O TMpee-
Jax. 3ameyarenbHbIe MpPEAebl.
beckoneuno Malible u
OeckoHeuHO Oonbiue (QYyHKIIHH.
OKBHBaJICHTHBIE OECKOHEYHO
MaJible (PYHKITUH.

Huddepenuumansuoe
ucuucieHne QyHKIUHI OJ1-
HOU MepeMEeHHOM.

[IponsBogHas byHKINH,
TEOMETPHUYECKUN M MeXaHu4e-
ckuil cmbici. OCHOBHBIE IIpa-
BWiIa W mpueMmbl auddepeHIm-
poBanus. Tabmuria TPOU3BOI-
HBIX OCHOBHBIX JJIEMEHTAPHBIX
¢ynkuunii. [lpousBogHas ciox-
HOH, 00paTHOM, HEIBHOH, Mmapa-
METPHUYECKU 3aJlaHHOW (PYyHK-
uuu. [ousrue nuddepenipana,
reoMerpudeckuii  cMeici.  Oc-

10
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HOBHBIE CBOWcTBa Ju(depeH-
nuana. [IpowsBoansie u audde-
PEHIMANBI  BBICITUX TOPSIKOB.
WNuBapuanTHOCTE (OPMBI  TIEp-
BOTO ¥ WHBApPHAHTHOCTH (DOPMBI
BBICIITHX muddepeHnranos.
[Tpunoxenus MIPOU3BOTHOM.
OcHoBHBEIC TeopeMbI AuddhepeH-
nuanpHOTO ucuncienns (Pepma,
Pomns, Jlarpamxka, Komm). [Ipa-
Buino Jlomwurans — pacKpwITHS
HeonpeneneHHocted. Popmyna
Telnopa, olleHKa OCTaTOYHOTO
YIIeHa.

HUTOI'O yacoB B 1 cemecTpe:

18

Cemectp 2

rpai.

Heonpenenénnbiii

HUHTC-

[lepBooOpazHass  (yHKIIMH U
HEOIpeeICHHBIN WHTErpai.
CaoiicTBa HEOTpe/IeTICHHOTO
HUHTErpaja. WNurerpan oT
OCHOBHBIX 3JIEMEHTaPHBIX
¢ynkuuii. OCHOBHBIE METOJBI
UHTEIPUPOBAHUS (ne-
MIOCPEJICTBEHHOE WHTET-
pUpoOBaHue, 3aMeHa IepeMeH-
HOH, UHTETPUPOBAaHUE I10 Yac-
TsiM). HTErpupoBanue pamuo-
HaJIbHBIX Ipo0eii. Ne-
TerpupoBaHUe
TPUTOHOMETPUUECKUX (PYHKITHA.
HHTrerpupoBaHue  HEKOTOPBIX
HppauKOHAIBHBIX (DYHKIMH.

Pa3zoen J.
NHuTerpanbHoe
MCUHUCIICHHE
¢byHKIMK  on-
HOI IepeMeH-
HOM.

OnpenenéHHplii HHTErpal.

IlonsiTHe ompeneneHHoro MHTe-
rpama, €ro TIeOMETPUYECKU
CMBICIL. CaoiicTBa
ONpelIeJICHHOr0 HHTerpana. MH-
TerpajbHbIE CYMMBI, HHTETPaj
Kak ¢byHKUIMS BEPXHET0
npenena. Popmyna HreroToHa-
JleitOnuma. Teopema o cpemHeEM.
Breluncnenne  onpeneiaeHHOro
HHTETpaa METOJJaMH
WHTETPUPOBAHUS 1O YaCTSIM U
3aMeHOM mnepeMmeHHoil. Hekoro-
pBle TeoMeTpuuyecKkhue H (Qu-

3UYECKUE MIPUIIOKECHHS
OIIPEJICJIEHHOTO UHTEerpaja.
[Ipubnmxenusie METO/IbI
BBIYUCIICHHS OTpeeIeHHBIX

uHTErpanoB (GopMynbl Tparme-
UM, TpSIMOYroJbHUKOB, CuMI-
COHA), OIEHKAa MOTrPEIIHOCTH
BeruncieHnii. HecoOcTBeHHBIE
WHTETPaJIbl, MPU3HAKU CXO/H-
MOCTH.

17



Pazoen 6. Nnd-
(hepeHIaNbHO
€ UCYHCIICHUE
¢byHKIIIM ~ He-
CKOJIBKHX TIepe-
MEHHBIX.

YacTHbie IMPOU3BOJHBIC.

YacTHbie MPOU3BOJHBIC U YaCT-
HEIE maddepeHraimL.
Huddepenuupyembie GyHKINU.
HeobGxomumoe u  goctatouHoe
ycnoBue qudGepeHInpyeMOCTH.
IIpousBoaHas CIIOKHOM
¢dbyakun. [Momueni auddepen-
uuain. IIpousBoaHas 1Mo Hampas-
JICHUIO. I'pamuent. CBs3b
MIPOU3BOJHON 10 HAIPABICHUIO
¢ rpaaueHToM. [IpousBoaHbIe U
madepeHITHabI BBICIITHX
MTOPSJIKOB, PAaBEHCTBO CMEIIaH-
HBIX TPOW3BOTHBIX.

HaubGosmpliee W HauMeHbIIIEE

Paszoen 7. Tnd-
(hepeHnranbpHBI
€ YpaBHEHHSI.

. | 3HadeHust  ¢yHKIUH.  OKc-

OKCTpeMyM H YCIOBHBIN .

TPEMYM H YCIOBHBIH SKCTPEMYM
IKCTpEMYM (QYHKIIUH MHO-

(yHKIIH MHOTHUX
T'HX MPOU3BOTHBIX.

NIPOU3BOIHBIX. Meton

MHOXxuUTenen Jlarpanxka.

Huddepennmanpaeie

Huddepenumanpaeie
ypaBHeHus 1-ro nopsaxa.

ypaBHEHUS, OCHOBHBIC TIOHSTHSI.
JuddepeHnnalibHbIe ypaBHEHUS
1-ro mopsiika

Huddepenumanpaeie
yYpaBHEHHMS BBICIIUX MO~
PSIKOB.

Huddepenuunansapie ypaBHEHUS
BBICIIMX NOPSAAKOB. JIMHEiHbIE
OJIHOPOJIHBIE
muddepeHnanbHble YpaBHEHHS
BBICIIMX MOPsAAKOB. CTpyKTypa
o0IIero pemeHus JIMHEHHOTro
OJTHOPOJIHOTO YpaBHEHHUS,
¢opmyna Octporpanckoro-JIny-
BwIA. JIMHEWHbIE HEOAHOPOI-
HbIE nmud depeHnranbHbIe
ypaBHeHUs 1-ro nmopska.

Paszoen 8.
YucaoBwie U
(bYHKIIMOHAb-
HBIC PSJIBIL.

YucoBsie pAAbL.

UucnoBsle psAabl, CXOAUMOCTh U
cymma. [ledicTBua ¢ psgaMu.
MeTtoibl HCCIICOBAaHUS
CXOAMMOCTH 3HaKOITOCTOSHHBIX
psanoB. Mertonpl HccaenoBaHUS
CXOAVMOCTH 3HaKOTIEPEMEHHBIX
PAIOB.

Crenennsle paasl. Pas-
JIOXKEHHE 3JIEMEHTAPHBIX
(dhyuxuwmii B psan Teitmopa.

OYHKIMOHAIbHBIE pAAbL,
obmactp cxogumoctu. CreneH-
HBIE pAanel, pasiloKeHue

(YHKIME B CTEMEHHBbIC PSJIbL.
Pan  Teitnopa, pocraTouHbIe
YCJIOBHSI CXOAUMOCTH psina Tew-
nopa. PaznoxeHue  3iemeH-
TapHBIX (QyHKIMH B psg Tei-
Jopa. Tpuronomerpuyeckue
panel, psax  Dypse. Ilpu-
ONMIKEeHHOE BBIYHCIIEHUE C II0-
MOUIBIO PSAOB. BuHOMHANBHBII
pan. [punoxeHue psiioB K
pEUICHUIO 3a1a4.

Pazoen 9. Cny-

CrryqaliHbIE COOBITHS.

CryqaiiHbIE COOBITHS, OTIepaItuu
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YaliHBIE COOBI-
THA WU CIIydai-
HEIE BEJIMYUHEL.

HaJ 3JIEMECHTaPHBIMU
cobOprTsiMu.  Kimaccuueckoe u
CTaTHCTUYECKOE  OMPEICICHHUS

BEPOSITHOCTH COOBITHSL.
TI'eomerpuueckasi BEpOSTHOCTD.
Kombunaropuka: repecTa-
HOBKH, Pa3MEIlEHUS, COUCTaHUS.
VYcnoBHas BEPOSITHOCT.
HezaBucumocTthb COOBITHH.

BepositHOCTB MIPOU3BEICHMUS,
CyMMBl  coObiTuil.  Dopmyna
MOJHOU BepoATHOCTU. Popmyna
banteca.  IlocnenoBaTenbHOCTB
HE3aBUCUMBIX HCTbITaHU. Dop-
myna beprymmu. [lotok coOvI-
tuil. Gopmyna Ilyaccona.
®opmyna Myaspa-Jlannacca.

CrnyyvaiiHble BETUYHHBI.

Crnydaiinas BenuuuHa. JucKpeT-
HbIC U HETIPEPBIBHBIC CIyYaliHbIe

BEJIMYHHBI. OyHKIHSA
paclpeseneHus, pacipeiencHue
BEPOSITHOCTEM, IJIOTHOCTh

pacmpernieieHuss W UX CBS3b C
¢dbyHkuueit pacnpenenenus. Yu-
CJIOBBIE XapaKTEPUCTUKH CITy-
yallHBIX BEJIMYMH. Buasl pac-

mpeacICHNA JUCKPETHBIX
CJ]y‘-IElfIHBIX BCJIMYHUH
(bepuynmu, OMHOMHABHOE,
Ilyaccona, TUIEPreOMeTpHU-

YeCKOe) M HX YHCIIOBBIE Xa-
pakTepucTuku. Bunel pacmpene-
JIGHUS1 ~ HENpPEpbIBHBIX  CIIy-
YallHBIX BeNMWYUH (paBHOMeEp-
HO€, HOpMaJbHOE, HKCIIOHEHIIH-
anpHOe, OeTa-pacrpeneNneHre) u
UX YHCIIOBBIE XapaKTEPUCTHUKH.
Cuctembl ClIy4ailHBIX BEJIUYHH.
OyHKIMS pacnpenencHus,
pacnpeieieHue  BEPOSITHOCTEH,
IJIOTHOCTh pacTpeiesieHus CHC-
TEMBI TIBYX CITy9JaifHbIX
BEJINYUH. YcnoBHoe
pacnpezieNieHue U ero YMCIIOBBIE
xapakTtepuctuku. Kosapuanus,
KO3 QHUIMEHT KOppEesIuy, JIu-
HelHas perpeccus. 3aKOHBI pac-
npenenenus  ¥2, CTploneHTa,
®umiepa. TUnossle 3aKOHBI pac-
mnpefesiecHnss ©W  cpepel  UX

10

OPUMCHCHHA.
OCHOBHEIE 3aJa4yu MaTEeMaTHYECKOM
Pa3()eﬂ 10. Me- CTaTUCTUKH. BbIGOpO‘{Haﬂ u

TOABI MaTeMa-
TUYECKOM CTa-
TUCTHUKHU

MeTonpl MaTeEMaTHYECKOMN
CTATUCTHKH.

TeHepalibHass COBOKYITHOCTH. THIIBI
BBIOOpOK. CTaTUCTHYECKOe pac-
TpeeNieHre BBIOOPKUA. OMITHpHUUe-
ckast pyHKuMs pacnpenenenus. Ilo-
JIUTOH YacTOT U rucrorpamma. Cra-
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TUCTUYECKHE OIECHKU. TouedHas
OIICHKA IMapaMETPOB pacrpeaese-
HHAS METOJaMH MOMEHTOB, Hau-
Oonpmiero TPaBIOMONOOUS, HaW-
MEHBUINX KBajapatoB. VHTepBaib-
Hasl OLCHKA, JOBEPHUTENbHBIN HH-
TepBajJ, JOBCPHUTECIBHAS BEPOST-
HOCTh. JlOBepHUTEbHBIC MHTEPBAIIBI
JUIS  OIEHKH  MaTeMaTHYeCKOro
OXKUJIaHUS U TUCIICPCHH HOPMAaJb-
HOTO pacmpenesieHus. Meroauka
MPOBEPKH CTATUCTUYCCKUAX THIIO-
Te3. OOmas cxema TMPOBEPKH CTa-
THCTHYECKHUX rumnote3. Omuoku [ u
IIponma. Kpurepuit Cretonenra, Ou-
mepa, X2,

HUTOI'O yacoB Bo 2 cemecTpe: 34 6

BCEI'O yacosB: 52 14

4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOILIEI'OCHA

Ne HanmenoBanue Ne Buasr CPO Bcero yacoB
n/n pa3aeJa (TemMbl) n/n 0®0 | 390
AMCUMILIMHBI
1 2 3 4 5 6
Cemectp 1
IIpopaboTka JIeKIHil - BKIIOYAET YTCHUE
1 Pasden 1.  DnemeHTHI 11 KOHCIIEKTa JIeKIHUH, MpodecCnoHaIbHON 6 34
JMHEHHOU anreOpsI " | nuTepaTyphl, MEPHOANICCKUX H3TAHUH.
[ToaroToBka K MPakTHIECKOMY 3aHSTHIO.
[TpopaboTka JeKIuii - BKIIOYAET YTEHHE
) Pazden 2.  DnemeHTHI 21 KOHCIIEKTa JIEKIH, MPOodecCHOHATBHOMN 6
" | BekTOpHOU anreOpsl "7 | nuTepaTyphl, MIEPHOANIECKUX H3JIAaHHM.
[MoaroToBka K MpakTUYECKOMY 3aHSTHIO. 66
Pasden 3. AHaTHTHICCKAS [IpopaboTtka neKulszﬁ - BKJIIOHAET YTEHNE
e KOHCIIEKTa JIEKIUI, TpodecCHoHATEHON
3. | reomerpus Ha WIOCKOCTH U | 3.1. 9 6
B TIPOCTPAHCTBE JUTEPATypHl, NEPUOJUMUECKUX U3TAHUM.
[loaroToBka K NpakTUYECKOMY 3aHATHIO.
4. Paszoen 4. Bsemeune B | 4.1. IIpopaboTka JeKIHii - BKIIOYAET YTEHUE
aHaJM3. KOHCIIEKTa JIEKIUA, TpodecCHoHATEHON
JUTEPATYPHl, NEPUOJUMUECKUX U3TAHUM.
[loaroToBka K NpakTUYECKOMY 3aHATHIO.
4.2. IIpopaboTka JeKIHii - BKIIOYAET YTECHUE
KOHCIIGKTa JISKIIUH, MNpOoheCCHOHAIBHOM 7 35
JUTEPATYPHl, NEPUOJMUECKUX U3TAHUM.
[loaroToBka K MpakTUYECKOMY 3aHATHIO.
5.2. M3yuenne  KOHCHEKTa  JICKITUH IS
BBITIOJTHCHHS WHIMBUIYaJIbHBIX
KOHTPOJIbHBIX 3aJJaHUM.
HUTOI'O yacos B 1 cemecTpe: 25 125
Cemectp 2
5 Paszoen 5. Unterpanvnoe uc- | 5.1 [IpopaboTka JeKOuid - BKIIOYAET 5
yrciaeHne (QYHKIUN OJHOM TIe- YTeHHE KOHCTIEKTa JICKIHH, 40
pEMEHHOM. mpoheCCHOHATBHOMN JIUTEPaTYPBH,
TEPUOUUYECKHUX H3aHuM.
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[lonroroBka K  TPaKTUYECKOMY
3aHATHIO.

5.2 N3ydeHne KOHCIIEKTa JEKIUN JIs1 5
BEITIOJTHEHHS WHAWBHYaTbHBIX
KOHTPOJIbHBIX 3aIaHHH.

6 Paszoen 6. Tudpdepenumnansuoe | 6.1 PaboTa ¢ NeKIMOHHBIM MaTepHaloM, 5
ncurcineHne QyHKIUN He- MOWCK ® 0030p JHTEepaTypbl H
CKOJIBKHX TIEpEMEHHBIX. AJIEKTPOHHBIX HMCTOYHHUKOB

WHQOPMALUH 110 UHAUBHUYaTbHO
3aaHHON TIpoOsieme. BrImonHeHHE
3aJjaHui KOHTPOJIBHON paboTHL.

6.2 Nzydenne KOHCTIEKTA JTEKIHHA IS 5
BBITIOJTHEHHUS WHIUBUIYaTbHBIX
KOHTPOJIbHBIX 33JIaHUU.

7 Pa3zoen 7. Tud- 7.1 Pabora ¢ NeKIMOHHBIM MaTEpPHAIIOM, 4

(hepeHIMaNbHBIE ypAaBHEHUSL. MOUCK ® 0030p JHTEpaTypbl U
AIIEKTPOHHBIX HCTOYHHKOB
WH(GOPMAITUH TI0 HHIUBUIYAITEHO 40
3amaHHON TIpobneme. BrmonaHeHne
3aJlaHUi KOHTPOJIBHOHM pabOoThI.
7.2 N3yueHne KOHCIIEKTa JEKIUHI 1t 4
BEITIOJTHEHHS WHAWBHy aTbHBIX
KOHTPOJIbHBIX 3aJJaHUM.
8 Pa3zden 8. Yncnosele u 8.1 [IpopaboTka nexiuii - BKIIOYaeT 3
(YHKIMOHANBHBIE PSIIBL. YTeHHE KOHCTIEKTa JICKITHH,
npodecCHOHANTLHON TUTEPATYPHI,
MEePUOUYECKUX U3AAHUM.
BrinosiHeHWe 3a/JaHUil KOHTPOJBHOU
paboThL.
8.2 BrlinonHenue 3a1aHuii KOHTPOJIBHOM 3
paboThL.

9 Paszoen 9. Cnyuaiinbie coOblI- 9.1 BrmonHenne 3anaHuii KOHTPOIBEHOM 3
THUS ¥ CITy9aiiHbIE BETUYHHBI. paboThI,

popaboTKa JEKITHA.

9.2 WzyveHnne nonomHUTETEHON 3
JUTEPaATYpPHI IO pa3iemy.
BelnionHeHue 3a1aHUi KOHTPOJIBHOM 42
paboTEL.

10 | Pazoen 10. MeTonsl MmaTeMa- 10.1 Brinonnenue 3aaHuil KOHTPOJIBHOM 7
THYECKOH CTATUCTHKH pabotel. MccnenoBarenbckas padboTa

W y4acTHe B HAyYHBIX CTYJICHYCCKUX

KOH(EepEeHIIUsIX.
HNUTOI'O yacos Bo 2 cemecTpe: 47 122
BCEI'O uyacos 72 247

5. HEPEYEHDb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSTEJABHOMN PABOTHI OBYYAIOIIUXCSA MO JUCHUILJIAHE

5.1. MeToanuyecKue YKazaHud AJd NOATOTOBKH Oﬁy‘lalOI].[I/IXCH K JeKIMOHHbIM 3aHATHAM

TpaJWLMOHHA JJISl BBICIIEH IIKOJbI, TJIe HAa €e OCHOBE (POPMUPYIOTCS KYPChI 10 MHOTUM

Jlekuust — 3TO CHCTEMaTH4yecKoe, I0CIeI0BaTeIbHOE, MOHOJOIMYECKOe YCTHOE
U3JI0’KEHHE TIPEToaBaTesieM ydeOHOro MaTepHuana, Kak IpaBUiIo, TEOPETUIECKOTO XapaKTepa.
Kak omHa u3 opraHu3auuMoHHBIX (OpM OOy4YeHHMS U OJWH U3 METOAOB OOyUYCHHS JIEKLUs
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npeaMeTaM y4eOHOro IiaHa.

Jlekust siBisieTcss Beaylned (opMoil opraHuzanuy y4eOHOro IMpolecca B BBHICIIEM
yueOHOM 3aBe/ileHuU. OCHOBHBIMU OpPraHM3AIlMIOHHBIMH BOIPOCAMH IPH 3TOM SIBJISIOTCS, BO-
NEPBBIX, IOJrOTOBKA K BOCHPUSTHUIO JEKLUHU, U, BO-BTOPBIX, KaK 3alMChIBaTh JIEKLMOHHBIN
MaTepual.

Ocoboe 3HauyeHWE JEKIUH COCTOMT B TOM, YTO 3HAKOMHUT CTYAEHTOB C HayKOH,
pacuupsieT, yriyojaseT U COBEpIICHCTBYET paHee MOJydYeHHbIC 3HaHUS, GOPMUPYET HaydyHOE
MHUPOBO33PEHUE, YUUT METOAMKE M TEXHUKE JEKIMOHHOW paborel. Kpome Toro, Ha Jekuuu
MOOUIIN3yeTCsd BHUMAaHHE, BbIPAOAThIBAIOTCS HABBIKU CIIYIIAHUS, BOCHPUSITHS, OCMBICICHUS U
3anuceiBaHusl MHPOpManuu. Bce 5TO NpU3BAaHO BOCHUTHIBATH JIOTMYECKOE MBIIUICHHE
o0yJaromerocs ¥ 3akiiaibiIBaeT OCHOBBI HAYYHOT'O HCCIIEOBaHUS.

JIeKIMOHHOE 3aHATHE MIPECIIEYET 5 OCHOBHBIX AUNAKTUYECKUX LIEJICH:

e Hudopmanmonnyto (cooOiieHrne HOBbIX 3HAHUH);

PaszBuBatoinyto (cucremMaTu3auio 1 0000IIeHnEe HAKOTICHHBIX 3HAHUN );
BocnuteiBaromnyro (popmMupoBaHue B3TISA0B, YOSKACHUH, MUPOBO33PEHUS);
Crumynupyronryto (pa3BUTHE MO3HABATEIBHBIX U MPO(ECCHOHATLHBIX HHTEPECOB);
Koopaunupyroiyio ¢ IpyrumMu BUAAMU 3aHITUN

Kaxxolt nexuuu oTBOIUTCA KOHKPETHOE MECTO B CUCTEME YUYE€OHBIX 3aHSTHI MO KypCy,
a paboTa C JEKIUMOHHBIM MAaTEpUaJOM SBISETCS OJHOM U3 (QOpPM CaMOCTOSTENbHOMI
BHEAYJIMTOPHOM paboThl oOydaromerocs. B 3aBUCUMOCTH OT IUJAKTUYECKUX LI€JIEH BBIIEIISAIOT
HA HECKOJbKO THIIOB JIEKIMI, KOTOpPbHIE Pa3IMYalOTCi MO CTPOSHUIO, MpUeMaM H3JI0KEHUS
Marepuaia, Xxapakrepy 0000IIeHNH U BEIBOIOB.

CoBpemeHHas ek JOKHA OTBeUYaTh IeNIoMy psny TpeOoBaHuil. Jlekuus qomkHa:

e ObITh aKTyaJlbHOM (TeMa JOJKHA COOTBETCTBOBAaTh TpPEOOBAHUAM Y4eOHOM
MPOrpaMMBbI U LIEISIM 00yUYeHHUs ),

® UMETh COLIMATIbHO-DKOHOMUYECKYIO M TPO(ECCHOHATIbHYIO HAIIPaBIEHHOCTh;

® ObITh KOHCTPYKTUBHOU (MMETh TECHYIO CBSI3b C MPAKTUKOMN, C OyaylIuM Npoduiem);

e OBbITb HAy4HOH (colepkaTh HOBEHIIYI0 MHGPOPMALMIO 10 paccMaTpUBaEeMOW TeMe,
YUUTBHIBaThb OTEUYECTBEHHBIH M 3apyOEKHBIM OIBIT, COOTBETCTBOBATH PErJIAMEHTHUPYIOLIUM
JIOKYMEHTaM);

® pa3BUBaTh yYMEHHME aHAJIU3UPOBATh, KPUTHUYECKH OTHOCUTHCA K TE€M WIM HHBIM
HaY4HbIM (pakTaM, METOJIaM, OLICHUBATh UX C Pa3IMYHbIX O3ULIUH;

® CTUMYJIHMPOBATh Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH;

e OTBeYaTh TPeOOBaHMUAM I'OCYAAPCTBEHHOIO CTaHIapTa

OTtaenpHBIE 4aCTH JIEKIIUH TUIATEIBHO IUIAHUPYIOTCSI U COCTOST U3 3 YacTel:

1 yacTb — BBOJIHAs WM BeTyIuieHHe. HaszpiBaeTcs Tema, popMyaupyroTCs Leiu, 3a1a4H,
JlaeTcsl KpaTKas XapaKTepUCTUKa MpOOJIeMbl, MEepeurciIseTcss JUTepaTypa, YCTaHaBIMBAETCS
CBA3b C TMPENbIAYIIMMU  3aHATUSAMH, JPYTMMU JUCHUIUIMHAMH M NPAKTUYECKOU
JesTENbHOCTBI0. Hepeako TyT ke 1aercs IiaH JeKINN.

2 yacTb — OCHOBHAs WJIM U3JI0)KEHUE MaTepuana jJeKuuu. Jloruuecku nociaenoBaTeIbHO
U KOHKPETHO pa3z0uparoTcst (akThl, NPUBOAUTCS HYXKHas HH(pOpMaIus, aHaIU3UPYETCs
CIIOKMBIIMICS ONBIT, Jaercs, TJe HYXKHO, HUCTOpUYECKas CIpaBKa, JaeTcs OIeHKa
CJIOKMBIIEHCS MPAKTUKE U HAyYHBIM UCCIIEJOBAHMSM, PACKPBIBAIOTCS IEPCIEKTUBBI Pa3BUTHSL.
B OCHOBHOW 4YacTH TOCIEIOBATENHHOCTh W3JIOKEHUS MOXET ObITh JBOsIKOW. [lpum
UCIOJIb30BaHUM MHIYKTHUBHOTO MeToja (OT YacTHOTO K 0OlIieMy) MpernoiaBareb HaYHMHAET
JIEKIMI0 C paccKasza, HaONIOJCHUs, a 3aTeM BCKPBIBAET MPUYUHHO-CIEACTBEHHYIO CBSI3b U
NPUBOAUT OOyYaromMXCs K MPaBUJIbHBIM BbIBOJAM. lIpum HMCMONB30BaHUU JI€AYKTUBHOI'O
Meroma (OT oOmero K 4YacTHOMY), CHadajia JjJaercs oOlmee ITOJ0KEeHHe, a 3aTeéM OHO
BCECTOPOHHE 000CHOBBIBACTCSI.

3 yacTh — 3aKioyeHue. JlakoHMYHO, 10XOAYMBO 0000IIAETCsl caMOe CYIIECTBEHHOE,
(bOpMyYITUPYIOTCS OCHOBHBIE BBIBOJIBI, TOKA3bIBACTCSI MIPUMEHEHUE M3YYECHHBIX TEOPETHUYECKUX
MOJIOKEHUH Ha MPaKTUKE, MePCHEKTUBBI Pa3BUTHUS BOIPOCA, JAIOTCS yKa3aHUS K JalbHeiIen
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CaMOCTOSITENIbHOM paboTe, METOIUYECKUE COBETHI, OTBETHI HA BOIIPOCHI 00YYaIOMIMXCS.

Jis  moBbimieHuss 3(@(EKTUBHOCTH JIGKIIMH Ba)XXHO BBIIBUTH WX  THUIIOJIOTHIO,
OCOOCHHOCTH CTPYKTYPBI, ITAIbI IOJTOTOBKM U METOJAMKY YTEHUS Ka)KI0r0 TUIIA.

Bupe! nexunii:

1. Bognas nexkuusi uMeeT psiia ocoOeHHocTed. Bo-mepBbIX, 3TOT TUIl JIEKUUU HE
IpeJIoyiaracéT pacCMOTPEHHE BCEX BOIIPOCOB, Kacaroluxcs JaHHOW Temsl. lIpenonaBarens
0TOMpaeT OCHOBHbIE MOMEHTHI, KOTOPbIE TIO3BOJISIT 00yYaoIIeMycs JIy4llle YCBOUTh MaTepual.
Bropast oco6eHHOCTh BBOAHOM JIEKIIMU — IPOOJIEMHOE PACKPBITUE TEMbl. DTUM JIOCTUIAETCs
HeoOxoauMasi TiIyOMHa pacCMOTPEHMsI OCHOBHBIX BOIPOCOB M LIEJCHANPABICHHOE BHUMAaHHE
00yYaromuxcst Mpy CIyIaHUK JEKIUH, (opMUpOBaHHE Y HUX MPOOJIEMHOro MbiuuieHus. Llens
BBOJHOW JIEKIIMM — «BBECTH» B HAYYHYIO JHUCLUUIUIMHY, IOMOTaeT IOHATh €€ IpeIMET,
METOJ0JIOTUS U T.[I.

2. O630pHas JEeKIUs HOCUT XapaKTep MOBECTBOBAHUS, KOTOPOE COUYETACTCS C aHATHU30M
1 0000mIeHUsIMH. [ 7TaBHBIM B 0030pHOM JICKIIUU SBJIICTCS OTOOP M TPYMITHPOBKA MaTepHalia C
TeM, 4TOObI MOATOTOBUTH OOYYAIOIIErocs K BOCHPHUSATHIO 3aKOHOMEPHOCTEH, OCBELIAeMbIX B
JTAHHOM JIEKIUH.

3. 3agaya 0000mIarONIEH JEKIIMH COCTOUT B CUCTEMATH3AIMH U 000OIEHUH IIIHPOKOTO
Kpyra 3HaHUH, TOJYYEHHBIX CTYJCHTaMHU B MpOIecce M3yYeHUs KOHKPETHON TeMbl. B manHOM
cllydae IMpernojaBaTesib UMEET BO3MOXKHOCTh CChLJIAThCS HAa M3BECTHBIC CTyJIeHTaM (akThl U
COOBITUS W PACKpBIBaTh COOTBETCTBYIOIIME 3aKOoHOMEpHOCTH. OCHOBHOE TpeOOBaHUE K
obOo0miaromeit JeKIuu, Kak U K 0030pHOH, — MpOOJIeMHOCTh €€ cozepkanus. [IpoOnemsl,
paccmaTpuBaeMble B JaHHOM THUIIE JIEKIIUH, SIBJISIOTCS €€ JIOTHYECKOW OCHOBOIA.

Boigensitor u gpyrue Qopmbl JeKuui: Jeknus-Oecena («auamor ¢ ayauTOpHUEii»),
JEKIUSA-AUCKYCCUS, JIEKIIUSI-KOHCYJIbTAIUs, TPOOIeMHast JIEKIIHS.

BaxupiM kpuTepueM B paboTe C JEKIMOHHBIM MaTepHUajoM SIBISETCS MOATOTOBKA
oOyyaromuxcsi K CO3HATeIbHOMY BOCHPUATHIO NpernojgaBaeMoro marepuania. [Ipu moaroroske
oOyyaromerocss K JIeKIUH HEOOXOJUMO, BO-TIEPBBIX, MCUXOJIOTMYECKH HACTPOUTHCS Ha 3Ty
paboty, oco3HaTh HEOOXOJAMMOCTh €€ CHCTeMAaTHUYeCKOrO BBIMOJHEHUsA. Bo-BTOPHIX,
HEOOXOUMO BBITIONTHEHHE TM03HABATEIHHO-MIPAKTUYECKON AESITeTbHOCTH HaKaHyHE JEKIUU
(mpocMaTpuBaHHME 3amucedl MPEbIAYyIIed JEKIUH Ui BOCCTAHOBICHHS B TaMSITH paHee
M3YYEHHOTO MaTepualia; O3HAaKOMIIEHHE C 3aJaHusIMH JUIsl CaMOCTOSITENIbHON paboThl,
BKITIOYCHHBIMU B TIPOTPaMMY, TIOJJOOP JTUTEPATYPHI).

Iloozomoexka Kk nexyuu MoOOWIM3yeT O0OydYaromlerocss Ha TBOpPYECKyIO0 paloTy,

IJIaBHBIMU B KOTOPOH SIBJISIFOTCSL YMEHMSI CIIYIIAaTh, BOCIPUHUMATh, 3alIUCBIBATh. JIekunsa — 1o
OIMH M3 BUJOB YCTHOW peuH, Korja oOy4aromMiCs MJOJDKEH BOCHPHUHUMATh Ha CIIyX
u3jaraeMblii MaTepuasn. BHUMaTeNnbHO ciymaronmi o0yJaromuiicss HanpsHkKeHHO paboTaeTr —
aHaAM3UpPYeT M3JIaraeMblii MaTepuall, BbIIENAET TJIaBHOE, 000O0IIaeT C paHee MOTy4eHHOU
uH(popMalMel U KpaTKo 3aluChiBaeT. 3alUChIBAHME JIEKIIMM — TBOPUYECKUN Mpoliecc. 3anuch
JIEKIMU KpailHe Ba)KHA. DTO MO3BOJISIET HAAOJIT0 COXPAaHUTh OCHOBHBIE IMOJIOKEHHUS JIEKIUU;
CHOCOOCTBYET NMOAJEPKAHUIO BHUMAHUS; CIOCOOCTBYET Jy4IlIeMy 3allOMUHAHUS MaTepHaa.

Jnst addexTuBHON pabOTHI € JEKIIMOHHBIM MaTepHaloM HEOOXOJUMO 3a(UKCHPOBATh
Ha3BaHHUE TEMBI, TUIAH JIEKIIMU M PEKOMEHJIOBAaHHYIO JIUTepaTypy. [locie 3Toro mpucrynars K
3aIMCH COIeP)KaHus JIeKUUHU. B ohopmiieHnn KOHCIIEKTa JIEKIIMK Ba)KHBIM MOMEHTOM SIBIISIETCS
HEOOXOJMMOCTh OCTAaBJISITh TIOJISL, KOTOpBIE MOTPEOYIOTCS Ui TOCIeAyIomeld paboThl Hax
JCKIIMOHHBIM MaTepHajoM. 3aBepIIAlOIIUM 3TAllOM CaMOCTOSTEIbHON pabOThl Haj JEKIHen
ABJISIETCST 00pabO0TKa, 3aKpeIuieHre W yriyojieHne 3HaHui no teme. HeoOxomnumo obpamaThes
K JICKIUSAM HEOJHOKpaTHO. lIepBblii MpOCMOTp 3alncel JKeIaTelbHO CAENIATh B TOT K€ JCHD,
KOrja BCe CBEKO B HamiATH. KOHCHIEKT HYXHO MpPOYUTATh, 3alOJHUTH IPOIYCKH,
pacm@poBaTh HEKOTOPHIE COKpAIEHHs. 3aTeM HaJ0 O3HAKOMHUTHCS C MAaTEpUATIOM TEMBI 110
y4eOHHUKY, BHECTH HY’KHbIE YTOUHEHMSI U JOMOJIHEHUS B JICKIMOHHBIN MaTepHal.
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5.2. Meroanuyeckue YyKa3aHusl ISl MOATOTOBKHM OOY4YalolUIUXCA K JAa0OpaTOPHbIM
3aHATHAM

I'maBHas wenb 51a0OpaTOPHBIX 3aHATHM — OCYIIECTBUTh CBSI3b TEOPETHUECKUX
IIOJIO)KEHUH € TPAKTUYECKOM  JIEHCTBUTENBHOCTBIO, OKCIEPUMEHTAIBHYIO  IIPOBEPKY
TEOPETUYECKHUX TOJ0KEHUH. 3HAKOMCTBO ¢ 00OPYAOBAaHUEM U BHIpaOOTKa HABBIKOB PabOTHI ¢
HUM, ySCHEHHE XO0Ja BBIIOJIHEHUS JIaOOpaTOpHOH pabOThl sABIsETCA 00sA3aTENIbHBIM yCIOBUEM
KAaueCTBEHHOI'O BBINIOJHEHUS paOoThl. KpoMme nocTHKeHUs INIaBHOM LENH - MOATBEPXKICHUE
TEOPETUYECKUX IOJIOKEHUI Ha J1TaOOpaTOPHOM 3aHATUU pellaroTcs U Apyrue 3agauu. [lpu
IOJArOTOBKE K J1a00OpaTOpHbIM paboTaM HEOOXOAMMO O3HAKOMHUTBCA C METOAMYECKUMU
yKa3aHUsMH TOM paboThl, KOTOpas 3Ha4MTCA B rpaduke ydueOHoro mnpouecca. OOyuarommmes
JI0JKHA OBITH ITPOBEJIEHA MpeABapUTEIbHas NOAroTOBKa. OH JOJKEH:

- 03HAKOMUTKCS € COZIep KaHueM padoThl;

- IOBTOPUTH TEOPETUYECKUI MaTeprall, OTHOCSILUNCS K JaHHON paboTe;

- YSICHUTb LIE€JIH U 3a/1a41, TIOCTaBJICHHBIE B paboTe;

- OIPEIEIIUTD NIOCIIEI0BATENBHOCTh BBIIIOJIHEHUS Pa0OTHI;

- TIOATOTOBUTH HEOOXOUMBIE ISl TUCBMEHHOTO OOPMIICHHSI CBEJICHHS: HOMEp padOoThl, TeEMy
U 11eJ1b padOoThl, MOPSIIO0K BBIMOIHEHHS U HEOOXOUMbIE PUCYHKHU U TaOJIHIIbI.

5.3. Meroauyeckue YyKa3aHusl JUIS TOATOTOBKH OOy4alOIIUXC K NPaKTHYeCKUM
3aHATHAM

HOQ!FOTOBKa K INPAKTHYCCKUM 3AHATHAM

[ToaroToBKY K MPaKTHYECKOMY 3aHSATHIO KaKIblii OOydJarolIuiics NOJDKEH HauyaTh C
O3HAKOMJIEHHS C IUIAaHOM IIPAKTUYECKOTO 3aHATHSA, KOTOPBIM OTpa)kaeT CoJEep/KaHue
NpeJIOKEHHOW TeMbl. TIIaTeapbHOE MPOJYyMbIBAHME U U3YYEHHE BOIPOCOB IlJIaHA
OCHOBBIBAeTCS Ha MPOpabOTKe TEKyLIero marepuaia, a 3aTeM H3y4eHHs o0s3aTeNbHON U
JIOTIOJIHUTEIIbHOM  JINTEpaTypbl, pPEKOMEHIOBAHHYIO K JaHHOM Teme. Ha  ocHose
WH/IMBUYAJIbHBIX TPEANOUTeHHH oOyyaromeMycs HEOoOXOAMMO CaMOCTOSATENbHO BbIOpaTh
TEMy JOKJIaJa Mo TMpoOjeMe CceMHHapa W 10 BO3MOXHOCTH IOATOTOBUTH IO HEMY
IIPE3EHTALHNIO.

Ecin nporpamMmoil AMCHMIUIMHBI IPEIYCMOTPEHO BBINOJHEHUE  IPAKTHYECKOIO
3a/laHusl, TO €ro HEOOXOAUMO BBIOJHUTH C YYETOM MPEAJI0KEHHOW MHCTPYKIMU (YCTHO WM
NUCbMEHHO). Bce HOBblE MOHATHS MO M3ydyaeMOW TeMe HEeOOXOIMMO BBIYYHTh HAM3yCTh U
BHECTH B TIJIOCCapuid, KOTOPBIM I1e1eco00pa3HO BECTHM € CaMOro Haydaja M3Yy4eHHs Kypca.
Pesynbrar Takoil pabOThl MOJKEH NPOSIBUTHCA B CHOCOOHOCTH 0O0ydaromerocs CBOOOTHO
OTBETUTh Ha TEOPETUYECKHE BOIPOCHI CEMHHapa, €ro BBICTYIUIEGHHH W Yy4YacTUU B
KOJIJIGKTUBHOM  OOCY)XKJIE€HHM BOIPOCOB HM3y4yaeMoOil TeMbl, NpPaBUIBHOM BBIOJHEHUU
MPAKTUYECKUX 3aJJaHUI U KOHTPOJIbHBIX padoT.

CTpyKTypa NpaKkTH4eCKOr0 3aHATHS

B 3aBHCHMOCTH OT cozep)KaHUs M KOJIMYECTBA OTBEACHHOIO BPEMEHM Ha HM3y4eHHUE
KaXKIOU TEMbI CEMUHAPCKOE 3aHATHE MOKET COCTOSATH U3 YETHIPEX-ISATH YacTei:

1. ObcyxaeHne TeOpeTHUECKUX BOIPOCOB, ONPEAEICHHBIX IPOrPaMMON TUCIUITHHBI.

2. Jloxnaa v/ Wiy BBICTYIUIEHHUE C TIPE3EHTAIIMAMH 110 TTPOOIeMe ceMUHapa.

3. O6cyx1eHre BBICTYIUICHUN IO TEME - AUCKYCCHSI.

4. BbINoJIHEHHE NPAKTHUECKOTO 3a/laHusl C TOCIEAYIONIMM pPa3dopoM MOIYyYEHHBIX
pe3yabTaTOB MM OOCYXKJEHHE MPAKTHYECKOrO 3aJaHMs, BBIMOJIHEHHOTO J0Ma, €CIH 3TO
MPEIyCMOTPEHO TPOTPAMMON.

5. IlonBeneHre UTOroB 3aHATHS.

IlepBass yacth — O0OCYXIEHHE TEOPETHUYECKHX BOIPOCOB — IPOBOJUTCSI B BHUJE
(bpoHTaIBHOM Oeceabl Co BCEW IPyMIIOi U BKIIOYAET BHIOOPOUHYIO MIPOBEPKY IMPEIoiaBaTesIeM
TEOPETHUECKUX 3HaHMK oOydaronuxcs. [IpumepHas mpoIoKUTETIBHOCTE — 10 15 MUHYT.
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Bropas wuacTth — BBICTyIUIGHHE OOydYalrOIIMXCS C JOKJIaJaMHu, KOTOpBIE  JOJIKHBI
COIPOBOKAATHCS MPE3EHTALUSAMU C LENbI0 YCUIIEHHS HAIJISIIHOCTH BOCIIPUATHS, IO OAHOMY U3
BOIIPOCOB CeMUHApCKoro 3aHATusA. OOs3aTeNnbHBIA 3JIEMEHT JOKJIaga — MpeACTaBICHUE U
aHaM3 CTATUCTMYECKUX JAaHHBIX, OOOCHOBaHME COLMAIBHBIX IIOCIEACTBUN  JIOOOTO
SKOHOMHUYECKOTO (hakTa, SBICHHUS WM Tporecca. [IpumepHas mpomomkutenbHOCTh — 20-25
MUHYT.

[locne poknafgoB cieayeT uxX oOcyxaeHue — Auckyccus. B xome sroro srama
CEMHMHAPCKOTO 3aHATHS MOTYT OBITh 3aJaHbl YTOYHSIOIIME BOIPOCH K JOKJIATYHKAM.
[IpumepHass mpoAOIKUTENbHOCTh — A0 15-20 MunyTt. Ecnm mporpamMmoil mpeaycMOTpeHO
BBIIIOJIHEHUE IPAKTUYECKOr0 3aJaHMsl B pPaMKaX KOHKPETHOM TEMbI, TO IPENOAABaTEIEM
ONpeeNIeTCs €ro CoJep:KaHue U JaeTcs BpeMsi Ha €ro BBINOJIHEHHE, a 3aMeT HJIEeT
o0cyxaeHue pe3yabraroB. Eciu npakTuueckoe 3ajaHue J0JKHO ObUIO OBITH BBIMOJIHEHO JI0MA,
TO Ha CEMHHApCKOM 3aHSATUHU TMPEeNojaBareib IMPOBEPAET €ro BHINOJHEHUE (YCTHO WU
nucbMeHHo). Ilpumepnas mnpopomxurenbHocTs — 15-20 munyr. IlogBeneHueM HTOroB
3aKaHYMBAETCS ceMHUHAapcKoe 3aHaThe. OO0ydaromuMcs TOJKHBI ObITh OOBSBICHBI OLICHKH 3a
paboTy U 1aHbl UX YeTKHe 00ocHoBaHMs. [IpumMepHas npoaOHKUTEIBLHOCTD — 5 MUHYT.

BOHpOCLI AJIA CaMOCTOSITEJILHOM IMOATOTOBKH K NPAKTUYCCKUM 3aHATUAM:

1. Cnyuaiinas BennuuHa. JIUCKpETHbIE U HEMPEPBIBHBIE CIyYailHbIE BEJIMYNHBI.

2. Knaccuueckoe U CTaTUCTHUECKOE OTIpeIeIeHUs] BEpOSITHOCTU coObITHS. ['eomeTprueckas
BEPOSATHOCTb.

3. MeTtozbl UCClIEJOBAHUS CXOJUMOCTH 3HAKOIIOCTOSIHHBIX M 3HAKOIIEPEMEHHBIX PSAJIOB.

4. JIuneiiHble oqHOPOHBIE U] PepeHInanbHbIe YPaBHEHHSI BHICIIUX MOPSAKOB.

5. DKCTpeMyM U YCIOBHBIN 3KCTPEMYM (PYHKIIMM MHOTUX IT€PEMEHHBIX.

6. IIpubnmxeHHbIE METO bl BEIUMCIIEHUS ONPEIeIEHHBIX HHTErpaioB ((popMyIibl Tpanenuii,
IPsIMOYTOJIbHUKOB, CUMIICOHA), OIIEHKA IMOTPEITHOCTH BBIYUCIEHUH.

7. HenpepbiBHocTh QyHKIMH. Kiaccudukarms Touek pa3pbiba.

8. HecoOcTBeHHBIE MHTETPAJIbL, MPU3HAKU CXOJIUMOCTH.

9. ®opmymna Telinopa 1 ee CBA3B C 3a7a4eil MPUOMKEHHOTO BBIYUCIICHHS 3HaYeHUN ()YHKIIUH.
10. ®dyHkuuu u cnocodbl ux 3a1anust. OCHOBHbIE dJIEMEHTapHbIE (PYHKIIUH U UX TPadUKH.

5.4. Meroan4yeckue yKa3aHusl 10 CAMOCTOSAITeIbHOU padoTe 00y4aromuXxcs
Pa0oTa c iuTepaTypHbIMM HCTOYHUKAMHU M HHTEPHET pecypcaMu

B npormecce mMOAroTOBKM K TMPAKTHUECKUM 3aHATUSAM, OOydYalOIIMMCS HEOOXOIUMO
o0patuth 0co00€ BHMMAaHHE Ha CAMOCTOSITEIbHOE H3Yy4YE€HHE PEKOMEHJOBAaHHON y4yeOHO-
METOAMYECKOH (a TaKke HAyYHOH U MOIMYJISPHON) TUTEpaTyphl.

CamocrosiTenbHast pabotra ¢ y4yeOHMKamMH, Y4eOHbIMM TOCOOUSMH, HAyYHOM,
CIPAaBOYHOW M TMOMYJAPHOM JIUTEpaTypoil, MaTepuajaMH MEpUOJWYECKUX W3JaHUN U
WuTepHeTa, CTaTUCTUYECKHMMH JaHHBIMH SIBiIsSeTCs HaubOosee 3S(PPEeKTUBHBIM METOAO0M
NOJy4YeHUsT 3HAHUM, TO3BOJSIET 3HAYUTEIBHO AKTUBU3UPOBATh NPOLECC OBJIAACHUS
uH(popmarmend, cmocoOCTByeT Oojiee TayOOKOMY YCBOGHHIO H3y4aeMOro MaTepHala,
dopmupyeT y 00yJaromuxcs CBoe OTHOILIEHHE K KOHKPETHOH Ipobieme.

bosee riny0okoMy pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO € JONOJHUTEIbHOMN
JUTEPATYypOU, PEKOMEHJOBAHHOM IIPENOJABaTeleM II0 KaXIOW TeMe CEMUHApPCKOr0 HIIU
IPAaKTUYECKOT0 3aHATHUS, YTO MO3BOJSAET 00YUAIOIUMCS IPOSIBUTh CBOIO MHAMBUIYAJIbHOCTD B
paMKax BBICTYIIJICHUS HA JaHHBIX 3aHATUSAX, BEIIBUTH IIUPOKUH CIIEKTP MHEHUH 110 H3ydaeMoit
npoOeme.

IToaroroBka Nnpe3eHTanum 1 JoKJjaaaa

IIpe3enTanus, COINIACHO TOJIKOBOMY ciloBapro pycckoro sseika J[.H. Ymakosa: «...
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croco0 mojaun uHpOpMAIMU, B KOTOPOM MPUCYTCTBYIOT PUCYHKH, (oTOrpaduu, aHUMAIUs U
3BYK». JlJI1 IOATOTOBKM MPE3EHTAIMM PEKOMEHIYeTCsl HCIoib30BaTh: PowerPoint, MS Word,
Acrobat Reader. Camas mpocras mporpamma Juisi co3faHUsl Mpe3eHTanuii — Microsoft
PowerPoint. /Iyi1 mOATrOTOBKM Mpe3eHTaH HEOOX0IUMO coOpaTh U 00paboTarh HaYaIbHYIO
nHpopMmaIuto.

[TocnenoBarenbHOCTh NOATOTOBKU IPE3EHTALIUU!

1. Yerko cdopMmynupoBaTh Ieib MPE3CHTALMU: Bbl XOTHTE CBOI ayJUTOPHUIO
MOTHBHUPOBATh, YOSIUTH, 3aPa3UTh KAKOW-TO UJeeH WK MPOCTO (POPMaTbHO OTUYUTATHCS.

2. OmpenenuTh KakoB Oyner ¢dopMaT Npe3eHTalUU: >KUBOE BBICTYIUIEHHE (TOrna,
CKOJIBKO OYZIET €ro MpOoOJKUTEIBHOCTD) WM 3JICKTPOHHAS pacchlUlKa (KaKoB OyleT KOHTEKCT
MIPE3CHTAIINH ).

3. OTo0paTh BCIO CONEPKATEIBHYIO YaCTh JUUIS IPE3EHTALMM U BBICTPOUTD JIOTUUECKYIO
LENOYKY MPEICTABICHUSI.

4. OnpenenuTs KI0UYEBbIE MOMEHTHI B COJICPKAHUU TEKCTA U BBIICIIUTD UX.

5. Onpenenuth BUABI BU3Yyalnu3aluu (KapTUHKH) JUIsi OTOOpaKEHUsI UX Ha Cllaiijiax B
COOTBETCTBUH C JIOTMKOH, LIENbIO U cienn(uKoi MaTepuaa.

6. [Tonobpaths nu3aitH u GopMaTUPOBATH CIANUBI (KOJIMUYECTBO KAPTUHOK M TEKCTa, UX
pacmoJIoKeHue, LIBET U pa3Mep).

7. [IpoBepuTh BU3yaTbHOE BOCIIPUATHE MPE3CHTAIIUH.

K Bumam Bu3yain3zanuu OTHOCSTCS WJUTIOCTpaIlMu, oOpasbl, JuUarpaMMbl, TaOJIMIIBL.
Wnmoctpanusi — MpeAcTaBieHHe pealbHO CYHIECTBYIOIIETO 3pUTENbHOrO psiaa. O6pas3sl — B
OTIMYME OT WIUIIOCTpammii — meradopa. MX Ha3HaueHWe — BBI3BATH SMOIMIO W CO37aTh
OTHOIICHHE K HEH, BO3/IEHCTBOBaTh Ha ayAuTOpHio. C MOMOIIBIO XOPOIIO MPOJyMAaHHBIX H
MPEACTABISIEMBIX 00pa30oB, HHGOpPMAIMS MOXKET HAJ0JIT0 OCTaThCid B TMaMSTH YeIOBEKa.
Juarpamma — BuU3yanu3alus KOJIMYECTBEHHBIX U KaU€CTBEHHBIX CBs3el. VX MCHONB3YIOT AJid
yOenUTEeNbHON JEMOHCTPAIIMK TaHHBIX, JJIs1 IPOCTPAHCTBEHHOTO MBIIIJICHUSI B JIOMOJIHEHHE K
norudeckoMy. Tabnmuna — KOHKPETHBIN, HArNAIHBIA M TOYHBIN MOKa3 JaHHBIX. Ee ocHOBHOE
Ha3HAUYE€HHE — CTPYKTYpUPOBaATh MH(POPMAIIUIO, YTO TOPOH OOJIETYaeT BOCIPUSATHE JTAHHBIX
ayIUTOPHUEN.

[TpakTrueckue COBETHI MO MOATOTOBKE MPE3CHTAIIMHN TOTOBHTE OTIAEIHHO:

® [ICYATHBIN TEKCT + craipl + pa3laTOYHbIA MaTepHua;

e crlaiinpl — BU3yalbHas mojada WHGOpPMAIUU, KOTOpas MOJKHA COJEpKaTh
MUHUMYM TEKCTa, MAaKCUMyM H300paK€HUI, HECYIIMX CMBICIOBYIO HArpy3Ky, BBITISICTb
HarJISIIHO U TIPOCTO;

® TEKCTOBOE COJIEp>KaHUE MPE3EHTAIMH — YCTHAsl pedb WM YT€HUE, KOTopas JOJDKHA
BKIIIOUATh apTyMEHTHI, (DaKThI, I0KA3aTeIhCTBA M YMOIINH;

®  PEKOMEHIYEeMOE€ YHCIIO CIanoB 17-22;

e oOs3atenbHas wuHGOpPMANUS TSI TPE3EHTAIMH: TeMa, (aMIIdig W WHHUIHAIBI
BBICTYNAIONIET0; TUIaH COOOIIEHUS; KpPaTKUE BBIBOJABI U3 BCEro CKa3aHHOTO; CIHUCOK
WCITOJTh30BAHHBIX HCTOYHUKOB;

®  pa3gaToYyHBIA MaTepHal — JOJDKeH o0ecreunBaTh Ty K€ TIIyOMHY M OXBaT, 4TO U
JKUBOE BBICTYIUICHHE: JIOAW OOIBINE JOBEPSIOT TOMY, YTO OHH MOTYT YHECTH C COOOM, deMm
UCYE3aloIMM H300pa)KeHUsIM, CJIOBa M ClalJbl 3a0bIBalOTCS, a pa3aTOYHBIM MaTepua
OCTaeTCsl MOCTOSTHHBIM OCS13a€MbIM HAIIOMUHAHUEM; Pa3[JaTOUYHbI MaTepuall BaXKHO pa3aBaTh
B KOHIIC TIPE3EHTAIlMN; Pa3daTOYHbI MaTepuaibl JOKHBI OTIMYATHCA OT CIIANI0B, HOJKHBI
ObITH OoJIee MH(POPMATHBHBIMU.

Tema noxnana goKHA OBITH COTJIACOBAaHHA C MPEINOAABATEIEM U COOTBETCTBOBATH TEME
yueOHOro 3aHsATHs. Marepuanbl MPU €ro MOATOTOBKE, JOKHBI COOTBETCTBOBATh HAYYHO-
METOJMYECKUM TpeOOBaHUSM By3a W OBITh yKa3aHbl B Jokjaze. HeoOxomammo coOmronaTh
perJaMeHT, OrOBOPEHHBIM TMpW TOJNyYeHUW 3anaHus. MumocTpanuu  JODKHBI  OBITh
JIOCTaTOYHBIMH, HO HE YPE3MEPHBIMHU.

PaGora crygeHTa Ham AOKIAAOM-TIpE3CHTAIMEH BKIIOYAeT OTPabOTKY yMEHHUS
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CaMOCTOSITENIbHO 0000IIaTh MaTepuall W JAejaTh BbIBOJBl B  3aK/IIOUYEHHM, YMEHUS
OpUEHTUPOBATbCA B MaTepuajie U OTBEYaTh Ha JONOJHUTENIbHBIE BOIPOCH CIyLIaTelNeH,
0TpabOTKY HaBBIKOB OPaTOPCTBA, YMEHHUsI IPOBOUTH AUCIYT.

JIOKJa{4MKH TOJKHBI 3HATh U YMETh: COOOLIaTh HOBYIO MH(OPMAIIHIO; HCIIOIB30BATh
TEXHUYECKHUE CPEACTBA; XOPOLIO OPUEHTUPOBATHCA B TEME BCErO0 CEMMHAPCKOIO 3aHSATHS;
JUCKYTHPOBATh U OBICTPO OTBEYATh Ha 33/JaHHBIC BOIPOCHI; YETKO BBHITIOJIHATH YCTAaHOBJICHHBIH
pernameHT (He Oosiee 10 MHHYT); MMETh MpEACTaBIEHUE O KOMIIO3ULMOHHOW CTPYKType
JIOKJIaza u Jip.

CTpyKTypa BBICTYILICHHS

Berynenne mnomoraer o0ecneduTh ycleX BBICTYIUIEHHS IO JIOOOM TeMaTHuKe.
Berynnenne DOMKHO coAepiKaTh: Ha3BaHWE, COOOIICHHWE OCHOBHOW WJEH, COBPEMEHHYIO
OLICHKY NPEAMETa U3JI0KEHUS, KPaTKOE MEPEUNCIICHHE PacCMaTPUBAEMBIX BOIPOCOB, JKHBYIO
UHTEpPECHYIO (OpMYy H3JIOKEHHUS, AKIEHTHPOBAaHWE BHUMAHHMA HAa BAKHBIX MOMEHTaX,
OPUTMHAJIBHOCTH MTOAX0/A.

OcHOBHasi 4acTh, B KOTOPOW BBICTYNAIOUIUI JODKEH INIyOOKO pACKpBITh CYTh
3aTPOHYTOM TEMbI, OOBIYHO CTPOMTCS IO MPHUHLUIY OTYeTa. 3ajada OCHOBHOM dYacTu —
IPEJICTaBUTh JOCTAaTOYHO JAHHBIX IS TOTO, YTOOBI CIIyIIAaTeNIH 3aMHTEPECOBAIUCH TEMOU U
3aXOTEIM O3HAKOMUTBCS ¢ Marepuanamu. IIpu 3TOM slornueckas CTpykTypa T€OPETUYECKOTO
0JIoKka He JOJDKHBI JaBaThbcsl 0€3 HAIJISIAHBIX MOCOOMH, ayAMO-BU3YaJIbHBIX M BHU3YaJbHBIX
MaTEepUasoB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

Ne Buabl yueOHo# padoThI O0pa3zoBaTebHbIC TEXHOJIOTHH Bcero yacos
n/n O0PO | 300
1 2 3 4 5

Cemectp 1
1 | Jlexuust  «Bextoper Ha | [IpoGnemuas nexuus. [IpesenTanus 2 2
IUIOCKOCTH M B IPOCTpPaH-
CTBE»
2 | IlpakTHueckoe 3ansatue | [IpoOGnemnuas nexuus. [Ipesentanus 2
«Onpenenurenu KBaapar-
HBIX MaTpPUILD»
3 | Ilpaktuueckoe 3ansatue | [IpoGnemuas nekuus. [Ipezentanus 2 2
«Pemenne cucrem JIMHEN-
HBIX areOpanvecKux
YpaBHEHUI»
4 | Jlexuus «[Ipumenenne | IIpoGnemuas nexuus. [Ipesenranus 2
MIPOU3BOJHON K HCCIENO-
BaHUIO QYHKIIUN
HToro yacos 3a cemecTp: 8 4
Bcero yacos: 8 4
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7. YYEBHO-METOAUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI
7.1. IlepeyeHb OCHOBHOI1 M I0NIOJHUTEJIbHOM y4eOHOM JTUTEPaTypPhI

CnHcoOK OCHOBHOM JTUTEPATyPHI

1. Kaszues, B. M. Benenue B marematuky : ydueOHoe mocobue / B. M. KasueB. — 3-¢ m3g. —
Mocksa : Hutepner-Yuusepcurer Mudopmanuonnsix Texuomoruit (MHTYUT), Ait Ilu Ap
Memua, 2020. — 197 c. — ISBN 978-5-4497-0547-1. — Texcrt : snextponHsiid // I{udporoii
obpazoBarenbubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94850.html

2. | KupcanoB, M. H. Martematka u mporpamMmupoBanue B Maple : yueOHoe mocobue / M. H.
KupcanoB. — Mocksa : Al [Iu Ap Menua, 2020. — 164 c. — ISBN 978-5-4497-0585-3. —
Texcr : anekrponnsiii // Ludposoit oopazoBarenpHbii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95593 .html

3. | Anamap, XKak Yetsipe nekinu o marematrke / JXKak Anmamap ; nepeson B. B. lllynukoBckas. —
Mocksa, NxeBck : MHCTUTYT KOMIIbIOTEPHBIX HccienoBanuid, 2019. — 60 ¢. — ISBN 978-5-
4344-0590-4. — Texct : snextponssbli / Lndposoit odpazoBarenshbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/92024.html

4. | I'pomos, A. . Marematuka : yueoHoe mocooue / A. U. I'pomos, B. U. Ky3pmuHOB. — 4-¢ u3 .
— Mocksa : Poccuiickuil yHuBepcuteT 1pyx0bl HapooB, 2018. — 504 c. — ISBN 978-5-209-
07511-0. — Tekcr : snextponHslii // Hudposoii obpazoBatenbublil pecypc [IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/91022.html|

CnmcoK 10M0JTHUTEIbLHOM JUTEPaTypPhI

1. | KoMIeTeHTHOCTHBIN MOJIXO0Jl B M3JIOKCHUU (DYHIAMEHTAJIbHBIX OCHOB aireOpbl U TCOMETPHH :
yuebHoe mocooue / H. H. T'azuzoBa, A. B. Muxees, I'. A. Hukonona, H. B. HukonoBa. — Ka3zaup
: KazaHckuil HalmoHaIbHBIN HCCIEA0BaTENbCKUN TEXHOJIOTMYeCKU yHuBepcutet, 2017. — 112
c.— ISBN 978-5-7882-2310-0. — Texkcr : anextpoHHbIi // L{udpoBoii 00pa3oBaTenbHbINA pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/94982.htm|

2. | Ilo3gaskoBa, T. A. Maremaruka. HWHTerpanbHoe UCUYUCICHHE (QYHKIMA HECKOJIBKHX
MEPEMEHHBIX. DJIEeMEHThl BEKTOpPHOIro aHainu3a : yueOHoe mocobue / T. A. IlozguskoBa, A. H.
borBuu. — Kpacnospck : Cubupckuit ¢enepanbubiii yausepcuret, 2018. — 113 c¢. — ISBN
978-5-7638-3920-3. — Texct : anekrponHslil // L{ludpoBoit odpazoBarensHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/84228.html|

3. 3amoxuHa, H. B. Maremaruka u nndopmartuka. Permenue moruko-nmo3HaBaTeIbHBIX 3a71a4 :
yueOHoe mocobue /s ctyaeHToB By3oB / H. B. 3agoxuna. — Mocksa : KOHUTU-JAHA, 2017.
— 127 c. — ISBN 978-5-238-02661-9. — Texkcr : anextponHslii // L{udposoit oOpazoBaTenbHbIit
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/81654.html|

7.2 Ilepedyenb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHUKANMOHHOM CeTH
«HHTEepHET»

http://window.edu.ru — Enunoe okHO ocTymna K 00pa3oBaTeNbHBIM pecypcam;
http://fcior.edu.ru — denepanbHblil HEHTP HHYOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB;
http://elibrary.ru — Hayuynag snekTpoHHas 0MOJIHOTEKA.
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7.3. 7.3. UnpopMaliuOHHBIE TEXHOJIOTHH, TUIEH3MOHHOE MPOrpaMMHOE 0OecrieueHre

Jlunen3nonHoe mporpaMmMHoOe o0ecrieueHne PekBU3NTHI TUIICH3UI/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching Nnentudukarop nmoanucunka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpoxk netictBus: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (TpoaneHNe MOAIMCKH )

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

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

JIunensus 6eccpodHas

Antusupyc Dr.Web Desktop Security Suite JIuneH3uoHHbIN cepTuduKar
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpok aeitctBus: ¢ 20.10.2022 no 22.10.2023

KoncynpranT [lnroc JHorosop Ne 272-186/C-23-01 ot 20.12.2022 .
[udposoit 00pa3zoBaTenbHbIN pecypc JIunensuonHslii forosop Nel(0423/2311 ot
[PRsmart 30.06.2023 r.

Cpok aeitctBus: ¢ 01.07.2023 no 01.07.2024

becmrataoe 1O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCIIUITJIMHBI

8.1. TpeGoBanus k ayTuTOpUsIM (MOMeEIEHUSIM, MECTaM) /IJIs IPOBeAeHU s 3aHATHI
1. YueOHasi ayauTOpus I IPOBeACHUS 3aHATHI JJeKIIMOHHOI0 THIIA.

HaGop neMoHCcTpalimoHHOro 000py/10BaHUs M y4eOHO-HAIJISIIHBIX TOCOOMH, 00ecieunBaroLINX
TEMaTHUYECKHE WILTIOCTPAIUH:
ITpoexrop — 1 .

Hoyt6yk — 1 mrT.
Criennanu3upoBaHHas MeOEIb:
Jocka yueHndeckas — 2 mT.
Cron oucHsIit — 3 mT.

Crynbs — 10 mwr.

Cryn msarkuit — 1 mr.

Kadenpa (Tpubynka) — 1 mr.
Cromnbl — 30 .

Cxkampu — 30 it

KonoHkn My3bIKaapHbIE — 2 IIT.

Konaunuonep — 1 mr.

2. Y4yeOHasi ayauTOpHMs /IS NPOBENCHHMS 3aHATHIH CEMHMHAPCKOr0 THIA, KYPCOBOIO
NPOeKTHPOBAaHUS (BBINMOJHEHUSI KYPCOBBIX pPadoT), IPynmoBbIX M HHIAMBUAYAJIbHBIX
KOHCYJIbTAIMH, TEKYIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTeCTalliH.

Crnernuanu3upoBaHHas MeOEIb:
Hocka yuyenndeckas — 1 mr
Cron KoMIIBIOTEpHBIN — 12 mT
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Croun yuennueckuit — 10 mr
Cryn yuennueckuit — 20 mr
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Cron nByxTymMOOBBIN — 1 1T

Cryn msarkuii — 1 wr

Kadenpa — 1 mt

Ceiip — 1 it

TexHuueckue cpencrtBa oOydyeHUs, CIyXKalllde Ui MpelocTaBlieHus y4eOHON uHbopManuu
0O0JBbIION ayUTOPHH:

[Ipoektop — 1 miT.

Hacrennsiii sxpan — 1 mr.

HoytOyk — 1 mmiT.

KommbroTepsl ¢ J0CTYNOM K ceTu «VIHTepHET» U TOCTYNOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHU3aIuu:

Momnurop — 12 .

CucreMusblii 0J10K — 12 miT.
3. IlomemeHnue AJisi CAMOCTOSITEJILHOM PadoTHI.

bubnmoreuno-u3narensckuit meHTp. OTnen o0CIyKUBaHUS MMEYaTHBIMUA U3AAHUSMHU.

KoMIiekT npoeKIMOHHBIA, MYIbTUMEIUNHBIN 000pynI0BaHUE:
Hacrennsiii sxpan — 1 mr.

HoyTOyk — 1 .

IIpoektop — 1 it

Pabouue cromnst Ha 1 mecTo — 21 wrT.

Crynbg — 55 wr.

HNudopmannonHo - bubnuorpaduyeckuii oraen. Crnennanu3upoBanHas MeOenb:

PaGouue cronsl Ha 1 MecTo — 6 wT.

Crynps — 6 .

KomnbloTepHass TeXHHKa C BO3MOXHOCTBbIO MOAKIIOUeHHS K cetd «MHTepHeT» u
obecrieueHreM JIOCTyIa B 3JIEKTPOHHYIO MH(MOpMaImoHHO-00pa3oBaTenbHyto cpeny ®I'BOY
BO «CeBKasl'A»:

[lepconanbHbIN KOMIBIOTEP — 1 IMIT.

Ckanep Epson Perfection 2480 photo

M®Y MFC 7320R

OTI[CJ'I 06CJ'IY)KI/IBE[HI/I${ OJICKTPOHHBIMHA U3JaHUAMMH. CHCI_[I/IaJ'II/BI/IpOBaHHaH MeOeb:

paboune cTonsl Ha 1 MecTo — 24 1mT.

CTyJbs — 24 WT.

TexHuueckue cpecTBa 00y4eHus, CIyxKalue JUIsl IpelocTaBlIeHus yueOHoi nHpopmamu
00JBIION ayUTOPHH:

uHTepakTHBHAsA cucreMa Smart Bord 480 - 1 .
Monutop — 21 mr.

CereBoii Tepmunan Office Station — 18 .
IlepcoHaIBHBIN KOMIBIOTEP - 3 IIT.

M®VY — 1 mir.

MO®VY-1 wr.

[Tpuntep — 1 mit.

4. IlomemeHnne I XpPaHeHHS] H NPOPHIAKTHYECKOro 0O0CIYyKHBAHHA Y4eOHOro
000py10BaHUA

Criermanu3upoBaHHas MeOEIb:

Cremnaxu — | wr.

HIxad — 1 mT.
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Cryn -1 mr.

Kpecno komnsrorepHoe — 4 mr.

Cron — 5 mir.

[Tpodunaktudeckoe oOCIy)KUBaHUE

[Tepdoparop Makita HR2811FT — 1 mi.

AKKyMynsTOpHas Apenb-irypynoBept Uarepckon JJA-13/18M2 — 1 mT.
HaGops! oTBepTOK — 2 1IT.

[Teinecoc Polar 1400 Bt — 1 .

Knemu o6xxumHubIe — 3 10IT.

Tecrep 6mokos mutanus ATX 20/24PIN — 1 mir.

Mynstumerp DT 838 - 1

®en TepmoBo3ayHbIi nasapHelii AOYUE 8032 — 1 wT.

[Masneuuk 60 BT — 3 .

VY4ebHOe mocobue (epCcoHaNbHbBIN KOMIBIOTEP B KOMIUIEKTE) — 2 MIT.
[Taccatuxu — 1 .

Bboxopesbl — 1 miT.

KommyTtaTop 8 Port — 1 .

Buennuit DVD npuBoa — 1 .

Buemmnunii xectiuii quck 1 TO — 1 mr.

8.2. TpeGoBanus Kk 000pyI0BAHMIO PAa00YHX MECT NMPenoAaBaTe/si H 00y4arIHUXCH

1. PaGouee mMecTo mpenoaaBaTessi, OCHAIEHHOE KOMITBIOTEPOM C J0CTyroM B IHTepHeT.
2. PabGoune mecTta 00yyaroumxcs, OCHaIlIEHHbIE KOMITbIOTEpAMU € JOCTyNnoM B MHTepHer,
npeHa3HauYeHHbIe I paboThl B JIEKTPOHHOM 00pa3oBaTebHON cpefe.

8.3. TpeOoBaHus K crieniuaIU3HPOBAHHOMY 000PYAOBAHMIO HET

9. OCOBEHHOCTH PEAJIM3AILIMM JUCLHMILIAHBI 1S UHBAJHUIOB U JIUIL] C
OTPAHMYEHHBIMHU BO3MOKHOCTSIMM 3/IOPOBbS

s obecrieyeHus: oOpa3oBaHMs HMHBAIWIOB M OOy4alOUIMXCAd C OTrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbsI pa3palaThiBaeTcsa (B ciydae HEOOXOIMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTenbHasi MPOrpamMMa, WHIAUBHIYaJIbHBIN y4eOHBIH MJIaH C y4€TOM OCOOCHHOCTEH MX
NCUXO(U3UUECKOTO pPa3BUTUSL U  COCTOSHUSA 3J0POBbsl, B YACTHOCTH IpPUMEHSETCS
WHAWBUAYAJIBHBIN OAX0A K OCBOEHUIO AUCUMILINHBI, UHAUBUIYAJIbHBIE 3a/1aHNS: INCbMEHHBIE
paboThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl U JUAJIOTH, WHAMBHAyaJbHbIE KOHCYJbTAIUH,
UCMOJIb30BaHUE JUKTO(GOHA U JIPYTMX 3alMChIBAIOIIMX CPEACTB JJIs BOCHPOM3BEACHUS
JIEKIIMOHHOTO ¥ CEMMHAPCKOTO MaTepHaa.

B umemax oOecnedeHuss oOyyaromMXCs MHBAIMAOB M JMIl C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbsSI  KOMIUJIEKTyeTcsi (OHJI OCHOBHOM yueOHOW JUTepaTypoi,
QIalITUPOBAHHON K OTPaHMYEHHMIO 3JEKTPOHHBIX O0pa30oBaTEIbHBIX PECYpPCOB, AOCTYH K
KoTopeiM opranuzoBaH B BUI[ Axkagemun. B OuOnmoreke MNpoBOASTCS WHAWBUIYaTbHBIE
KOHCYJIbTALIMM JUIsl JAaHHOM KaTErOpUHU I10JIb30BATENIEH, OKa3bIBAETCS IIOMOIIb B PErMCTPaLUU U
UCTOJBb30BAaHUN CETEBBIX M JIOKAIBHBIX DJJEKTPOHHBIX 0Opa30BaTENIBHBIX PECYPCOB,
IIPEIOCTABIIAIOTCS MECTA B UATAIBHOM 3aJI€.
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POHJ ONEHOYHBIX CPEJACTB

11O INCHUIIJIMHE MaremaTuka

[Tpunoxenue 1
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1. HACITIOPT ®OHAA OHEHOYHBIX CPEJICTB 110 JIUCIHUIIJIMHE
MartemaTnka

KOMHeTeHIII/II/I, (bopanyeMLIe B nIponecce u3yucHusi TUCHUITJIMHbI

Nunexc dopMyIHUpOBKa KOMIIETEHIIMHU

OIIK-1 CrocoOHOCTh pemiaTh THIOBBIE 3a7add MPO(ECCHOHATBLHOU JESTEIBHOCTH HA
OCHOBE 3HaHMI OCHOBHBIX 3aKOHOB MAaT€MAaTUYECKUX M ECTECTBEHHBIX HAYK C|
MpUMEHEHHEM HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

IK-1 ['0TOBHOCTB M3y4aTh M UCIOJIF30BAaTh HAYYHO-TEXHUUYECKYIO HHPOPMAIIHIO,
OTEUYECTBEHHBIN U 3apyOEKHBIN ONIBIT 110 TEMATUKE UCCIIEI0BAHUI
[1K-3 ["'oTOBHOCTB K 00pabOTKE Pe3yabTaTOB SKCIIEPUMEHTABHBIX UCCIEAOBAHUN

2. 9Tanbl (l)OpMI/IpOBaHI/Iﬂ KOMIICTCHIIMMA B IIpouecce 0OCBOCHUSA TUCHHUIIIMHBI

OcHoBHBIMU 3TanamMu  (OPMUPOBAHMSI YKA3aHHBIX KOMIIETEHIMI MpU HU3Yy4ECHUU
CTYJICHTAMH JUCIUTLIINHBI SBIISTIOTCS TIOCICIOBATEIIBHOE U3YICHHUE COACPKATCILHO CBI3aHHBIX
MeXIy co0oi paszznenoB (TeM) ydeOHBIX 3aHATUH. M3ydeHuwe Kaxxaoro paszaena (TeMbl)
MpEIIoyiaracT  OBJIAJCHUE CTYACHTaMH HEOOXOMUMBIMH  KOMIICTEHIIMSAMHU. Pe3ynbTar
aTTeCTallid CTYJICHTOB HA Pa3IUYHBIX dSTanax (HOpPMHPOBAHHUS KOMIICTCHIIUN IOKA3BIBACT
YPOBEHb OCBOCHHSI KOMIICTCHITUI CTYICHTaMHU.

OranHOCTh (OPMUPOBAHUS KOMIETCHIIMA MPSIMO CBSi3aHA C MECTOM JIMCIHILIMHBI B
00pa3oBaTeNbHOW IPOTpaMMeE.

Pa3znennl (Tembl) dopmupyemMbie KOMIIETEHIIUN (KOIbI)

JUCHHUILIHHDBI OIIK-1 I1K-1 [1K-3
Pazoen 1. DnemeHTH JIHHEWHOU + " +
anreOpsl.
Pazoen 2. dneMeHTHI BEKTOPHOU aj- + " "
reOpBbl.
Pa3zoen 3. Ananutudeckas reomer- +
pud Ha INIOCKOCTH M B IIPOCTpaH- + +
CTBE.
Pa3zoen 4. Beenenue B aHanus. + + +
Pasoen 5. UHrerpanmbHOe — wcC- +
yuciieHne GyHKIMHA OAHON TIepeMeH- + +
HOI1.
Pazoen 6. uddepenimansHoe +
HCUYUCIIeHne (YHKIIMA HECKOJIBKHUX + +
MIEPEMEHHBIX.
Pazoen 7. uddepeHuuanbHbie + " "
ypaBHEHUSI.
Paszoen 8. YUucnosvie u ¢yHKUIHO- + + +
HaJIbHBIC PSIBI.
Pasoen 9. Cnyuqaiinple coObITHS U + + +
CITy4aiiHbI€ BEJTMYNHBI.
Pazoen 10. Metonpl MatemaTHdie- + n "
CKOH CTaTUCTUKH
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3. Iloka3zarenn, KpUTEPHH U MHAMKATOPBI I0CTUKEHUSI KOMIIeTEHUH i, opMupyeMbIX B Ipouecce M3y4YeHus1 TUCHHUILINHBI
OIIK-1 Cnioco0HOCTH pemiaTh TUIIOBbIE 3a1a4 MPOdecCHOHAIBLHOM 1eATeILHOCTH HA OCHOBE 3HAHNI OCHOBHBIX 3aKOHOB MaTeMATHYeCKUX U ec-
TeCTBEHHBIX HAYK ¢ IPUMeHeHueM HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT W

IInanupyemble pe3yabTaThbl

Kpurtepun onennBanus pe3yJbTaToB 00y4eHHs

Cpe/cTBa oLleHHBaHHS Pe3YJIbTATOB

o0y4eHnst o0y4eHust

(MHIUKATOPBI  IOCTHKEHHSI

KOMIETEHIHH) Hey0BJICTBOPUTEIbHO YAOBJIETBOPHUTEJILHO Xopo1o OTJINYHO Texymuii IIpomeskyTounas
KOHTPOJIb aTTecTanus

OIIK-1.1.  Jemonctpupyer | ®parmenTapusie 3HaHus | Hemonmuele 3Hamms o | ChopmupoBaHHBIE, HO | CchopmMupoBaHHBEIE u | KoHTposnsHbIE OK3aMeH

3HAaHHE OCHOBHBIX 3aKOHOB | O THIOBBIX 3a/adax | TUIOBBIX 3aJadax IIpO- | COAEpXKaIlMe OTICIbHBIC | CHCTEMAaTHUCCKHE 3HAHMS | 3aJaHus, TeCTH-

MaTeMaTHYECKUX, €CTeCTBe- | Mpo(hecCHOHANBHOM fed- | peccrnoHanpHON nmesTenb- | mpoOensl 3HAHWA O TH- | O THUIOBBIX 3aJadax MHpo- | poBaHHeE, codece-

HOHAay4YHBIX M oOuienpodec- | TeJIBHOCTH, OCHOBHBIC | HOCTH, OCHOBHBIC 3aKOHBI | MOBBIX 3ajgadax npodec- | dheccnoHambHOM Jes- | IOBaHHE
CHOHAJIBHBIX JUCHUIUIMH, | 3aKOHBl ~ MaTeMaTude- | MaTeMaTH4eCKUX M eC- | CHOHIBHOW  JEATeNbHO- | TeIbHOCTH, OCHOBHBIE
HEOOXOMMMBIX JJIsI PELICHHs | CKUX W €CTECTBEHHBIX | TECTBEHHBIX HayK CTH, OCHOBHBIE 3aKOHBI | 3aKOHBI MaTeMaTHYECKHUX
TUIIOBBIX 3a7a4 B OO0JIACTH | HAYK MaTeMaTHYECKUX M €c- | M eCTeCTBEHHBIX HayK
arporH)XeHepuu TECTBEHHBIX HayK
OIIK-1.2. HUcnone3yer 3Ha- | ®parmeHTapHoe ymeHue | B nenom ycnemnoe, Ho | B nmenom ycnmemHoe, Ho | YcmemwHoe W cucreMaru- | KoHTposbHBIE DK3aMeH
HUS OCHOBHBIX 3aKOHOB Ma- | PEIIaTh THUIIOBBIC 33/1a4d | HE CHCTEMaTHUYECKOE | COAEprKaliee OTHCNbHBIC | UECKOe YMEHHE peIlaTh | 3aJaHWs, TECTU-
TEMaTHYECKUX W ECTECTBEH- | MPO(EeCCHOHAILHOM Jiesl- | YMEHHE pemaTh THUIMO- | MPOOEnbl B pEIICHWH TH- | THUIOBBIC 3amadn mnpodec- | poBaHume, cobece-
HBIX HayK Il pEUIeHUs | TeIbHOCTH HAa OCHOBE | Bble 3agauM mpogeccro- | MOBEIX 3ajad Npodeccho- | CHOHAIBHOW JEATeNbHOCTH | JOBaHHE
CTaHIApPTHHIX 3aJad B arpo- | 3HAaHWH OCHOBHBIX 3aKO- | HATBHOH  JEATENBHOCTH | HAJbHOH AEATENFHOCTH Ha | HA OCHOBE 3HAHHH OCHOB-
WH)XEHepUuHu HOB MAaTEeMaTHYEeCKHX M | HAa OCHOBE 3HAaHWH OCHOB- | OCHOBE 3HAHUI OCHOBHBIX | HBIX 3aKOHOB MaTeMaTH4e-
€CTEeCTBEHHBIX HayK HBIX 3aKOHOB | 3aKOHOB MAaTEMAaTHUYECKHX | CKHX M  €CTeCTBEHHBIX

MaTeMaTH4eCKUX M €C- | U eCTECTBEHHBIX HayK HayK

TECTBEHHBIX HAYK
OIIK-1.3. Ilpumenser wuH- | HeBnageer HaBbikamu | YaCTHUYHO BIazieeT HaBbl- | XOpOIIO BiajgeeT  HaBbl- | OTiIWYHO Biajneer Haebl- | KoHTponbHBIE DK3aMeH
(hopMaroHHO- peIleHHs] THUIOBBIX 3a- | KAMM PEUICHHs THIIOBBIX | KAMH PEIICHWS THIOBBIX | KaMH PELICHHWS THUIOBBIX | 3aJaHUS, TECTHU-
KOMMYHHUKAIMOHHBIE TEXHO- | Jad IpoQecCHOHANbHON | 3agad npodeccnoHanbHOH | 3agad npodeccnoHabHON | 3amad mpodeccCHoHaNbHON | poBaHME, cobece-
JOTUU B PEIICHWH THUIOBBIX | JEATEIBHOCTH HAa OC- | JESATEIBHOCTH HA OCHOBE | JIESTENBHOCTH HAa OCHOBE | NESITEJFHOCTH Ha OCHOBE | JIOBaHHE

3a7a4 B obacTtu

arponHXeHepuHu

HOBE 3HAHUU OCHOBHBIX
3aKOHOB  MaTeMaTH4e-
CKHX M €CTECTBEHHBIX
HayK C MpUMEHEHHEM
nHpopmMannoHHo-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH

3HAHUHM OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKUX MU
€CTEeCTBEHHBIX HAyK C
MpUMEHEHHEM HH(pOpMa-
IMOHHO-KOMMYHHUKAIU-
OHHBIX TEXHOJIOTHH

3HAHUHA OCHOBHBIX 3aKO-
HOB MaTeMaTUYECKHUX U €C-
TECTBEHHBIX HAyK C MpHU-
MEHeHHeM  HH(pOpMaIH-
OHHO-KOMMYHHUKaIlMOH-
HBIX TEXHOJOTHH

3HAHUM OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHUX U €C-
TECTBEHHBIX HAyK C TMpH-
MEHCHHEeM  WH(OpMaIu-
OHHO-KOMMYHHUKAaIIMOH-
HBIX TEXHOJIOTHH
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IIK-3 I'oToBHOCTB K 00padoTKe pe3y/1bTATOB IKCIEPUMEHTAJIBHBIX HCCIEe0BAHMI

IInanupyemble pe3yabTaThbl

Kpurtepun onennBanus pe3yJibTaToB 00y4eHHs

Cpe/cTBa oLleHHBAHHS Pe3YJIbTATOB

o0y4eHuns o0y4eHust

(MHAMKATOPBI  IOCTH/KEHUS

KOMIETEHIHH) Hey0BJICTBOPUTEIbHO YAOBJIETBOPHUTEJILHO Xopo1io OTJIMYHO Texymuii IIpomeskyTounas
KOHTPOJIb aTTecTanus

I[IK-3.1 TIIpumenser ocHOB- | [omyckaeT cymectBeH- | lemoHcTpupyer wactud- | JlemoHcTpupyer cdopmu- | Jemonctpupyer cdopmu- | KonTpomsHbie OK3aMeH

HBIC 3aKOHBI €CTCCTBCHHOHA- | HbIE OIIMOKM B OCHOB- | HI€ 3HAaHWA B OCHOB- | pPOBAaHHBIC, HO HWMEIOIINE | POBAaHHBIC 3HAHUS B | 33/aHMA, TECTU-

YUYHBIX JUCLHUIUIMH B TIPO- | HBIX CIIOCO0AaX HCIONb- | HBIX CIOCO0AaxX MCIONB30- | OTAENbHBIE MPOOENBl 3Ha- | OCHOBHBIX CHOCO0ax uc- | poBaHue, codece-

(eccnoHanbHOW  JEeSTeNIbHO- | 30BaHMS ~ HAyYHO-TEX- | BaHMS HAy4YHO-TEXHHMYE- | HUi B OCHOBHBIX CIO- | MOJIB30BaHUS HAayYHO-TEX- | JOBaHHE

CTH, METOJbl MaTeMaruye- | HU4eckoi MH(popMaluH, | CKoi HHpOpManuu, oTe- | cobax WCIIOJIb30BaHMs | HUYEeCKOW  MH(popMauuy,

CKOI'0 aHalM3a W MOJAEJIHMPO- | OTEUSCTBEHHBIH W 3apy- | YECTBEHHBI M 3apy0Oek- | HayYHO-TEXHHYECKOW MH- | OTEUECTBEHHBIH U 3apy-

BaHMs, TEOPETUYECKOrO U | OEKHBIH OMBIT MO T€Ma- | HBIH ONBIT MO TeMaTtuke | GopManuM, OTEYECTBEH- | OEKHBIA OINBIT MO TEMaTH-

SKCIIEPUMEHTAIILHOI'O UCCJIEC- | TUKE UCCIIECJOBAHUM HCCIIEeI0BaHUI HBIH U 3apyOeXHBIN ONBIT | K€ HCCIeIOBaHUM

JIOBaHMsI ¥ 00paboTKe UX pe- [0 TeMaTHUKe HCcCcieIoBa-

3yJIbTaTOB HUH

IIK-3.2 Ucnone3yeT OCHOB- | YMeer yacTuyHO | JleMoHCTpupyeT B LenoM | [lemoHcTpupyer B 1esnoM | JleMOHCTpUPYET yMEHHUS KouTpoabHsie DK3aMeH

HBIC 3aKOHBI €CTCCTBCHHOHA-

0000ImaTe U HCIIOIb30-

YAOBJICTBOPUTCIIBHBIC, HO

XOpo1ue, HO CoACpKalmue

0000111aTh ¥ HCIIOJIb30BaTh

3aJaHus, TCCTHU-

YUHBIX IUCLHUIUIMH B TIPO- | BaThb HAyYHO-TEXHHYE- | HE CHCTEMATH3MPOBAHHBIC | OTICNbHBIC MPOOEIBbl yMe- | HAyYHO-TEXHUYECKYIO poBaHme, codece-
(heccHOHATBPHON  IEATENBHO- | CKYIO nHpoOpMaNnio, | yMeHH 0000IIaTe M WC- | HUA 0000IIaTh W HWCHOJNb- | MHPOpMAIMIo,  OTedYecT- | JOBaHHE

CTH, METOJbl MaTeMaTuye- | OTEUYSCTBEHHBIH M 3apy- | MMOJb30BaTh HAayYHO-TEX- | 30BaThb HAYYHO-TEXHWYE- | BEHHBIH ¥  3apyOeKHBIA

CKOI'0 aHajlM3a W MOZEIHMPO- | OEKHBIA OINBIT MO TeMa- | HUUECKYI0 HMH(POPMAIMIO, | CKyI0 HH(GOPMAIMIO, OTe- | OMBIT N0 TEeMaTHKE HcCie-

BaHUS, TEOPETUYECKOTO MU | TUKE UCCIICJOBAHUIM OTEYECTBEHHBIII U 3apy- | YeCTBEHHBIH U 3apyOex- | moBaHUil

HKCIEPUMEHTAIEHOTO HCCIIe- OE)KHBII OIBIT IT0 TEMATH- | HBI OMNBIT IO TEMaTHKe

JIOBaHUS yMeTh 00pabaThl- K€ MCCIIeIOBaHUN nccae0BaHui

BaTh UX PE3YJbTATHI

IIK-3.3 Kpurnueckn ocmbic- | @parmenrapHo BnameeT| Brmameer ormenmsHBIME Ha- | JleMoHcTpupyeT B menoMm | Jdemonctpupyer copmu- | KorTpombHBIE DK3aMeH
JMBaeT pe3ysbTaThl TPHMe- | HaBbIKaMH O0OOOIIEHMS | BBIKAMH  OOOOIIEHMS M | XOpOIIHWE, HO COJIep)KAIle | POBAaHHBIC 3HAHWA M Ha- | 3aJaHUs, TECTH-
HEHUS OCHOBHBIX 3aKOHOB | M CTAaTHCTHYECKOH 00- | crarucTuueckod — oOpa- | oThenbHbIE MpoOensl B | BBIKAM 0000meHns 1 | poBaHue, cobece-
€CTECTBEHHOHAy4YHbIX  JAWC- | paDOTKM  pe3ynbTaToB | OOTKH Pe3ynbTaToB 3Kc- | 0OOOIIEHMM M CTaTHCTH- | CTaTUCTHYECKOH o0pa- | noBaHue
IUIUIMH B TPO(ECCUOHANb- | DKCIEPUMEHTOB,  (Op- | IEPUMEHTOB, (GOPMYNIH- | YeCKOW 00paboTKH pe- | OOTKH pe3yabTaTOB IKC-

HOW NESATENHHOCTH, WCIONb- | MYJIHPOBAHHUIO BRIBOAOB | POBAHWIO  BBIBOJOB U | 3yJABTATOB  SKCIIEPUMEH- | MIEPUMEHTOB, GOPMYIHUPO-

3yeMble METOAbl MaTeMaTH- | U IPeUI0KEHUH MIPEUI0KEHUH TOB, (OpMyIHPOBAaHUM | BaHUIO BBIBOJIOB M IIPEa-

YEeCKOro aHaji3a M MOJIEeNH-
pOBaHHMsI, TEOPETUUECKOTO U
9KCIIEPHUMEHTAIBHOTO HCClle-
JIOBaHUS Tpu 00OpaboTKe pe-
3ynabTaTa

BBIBOJIOB 1 npennomeﬂnﬁ

JIOJKEHUI
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IIK-1 I'oToBHOCTD H3y4aTb U UCII0Jb30BaATh HAYYHO-TEXHUYIECKYIO mu])opMaumo, OTe4eCTBEHHBIN U 3apy6e>1<n1>1171 ONBIT N0 TEMATHKE UCCJeT0BAHNM

IInanupyemble pe3yabTaThbl

Kpurtepun onennBanus pe3yJibTaToB 00y4eHHs

Cpe/cTBa oLleHHBAHHS Pe3YJIbTATOB

o0y4eHuns o0y4eHust
(MHAMKATOPBI  IOCTH/KEHUS
KOMIETEHIHH) Hey0BJICTBOPUTEIbHO YAOBJIETBOPHUTEJILHO Xopo1io OTJIMYHO Texymuii IIpomeskyTounas
KOHTPOJIb aTTecTanus
IK-1.1 Hemonctpupyet | [Jomyckaer cymecTtBeH- | JemoHcTpupyer uactmy- | JemoHcTpupyeT cdopmu- | Jemonctpupyer coopmu- | KoHTponsHbIE OK3aMeH
3HAaHWA OCHOBHBIX OTalloB | HbIC OMMOKH B OCHOB- | HbIE 3HAHUS B OCHOB- | pPOBAaHHbIC, HO HMEIOIINE | POBAaHHBIC 3HAHUSA B | 33/aHMA, TECTU-
pa3BUTHA HAyKH W TIOJIOKE- | HBIX CIOCO0ax oOpa- | HBIX  cmocob0ax — oOpa- | oThenbHBIE MPOOENBl 3HA- | OCHOBHBIX cnocobax | poBanme, cobece-
HHUS METOJOJIOTMU Hay4yHOTO | OOTKM pe3yNbTaToB 3KC- | OOTKM pE3yNbTaTOB OJKC- | HU B OCHOBHBIX CIO- | 00pabOTKM  pe3yJbTaToB | JOBaHHE
uccie/oBaHusl;  OOIIeHay4- | IePUMEHTAIBHBIX  HMC- | MEPUMEHTAIBHBIX Hccie- | cobax o0pabOTKM pe3ylb- | HKCIEPUMEHTAJIbHBIX — HC-
HBIE METOJBl IIPOBEJCHHUA | ClICOBaHUN JIOBaHUi1 TaTOB  JKCIIEPUMEHTAIb- | CJIEIOBAaHHH
COBPEMEHHOT0 HAy4YHOTO HC- HBIX UCCIIEIOBaHUIT
CJICIOBAHUS
[1IK-1.2 Oo6pabateiBaeTr 1 | YMeer yacTu4HO oOpa- | JlemoHcTpupyer B nenom | JlemoHcTpupyer B 1ienoM | JleMoHCTpupyeT yMeHus KonTtponsHbie OKk3aMeH
XpaHUT MHQOpPMAIMIO, MONY- | OaThIBaTh  PE3yJbTaThl | YAOBISTBOPHUTENBHBIE, HO | XOPOIIUE, HO cojepXkaline | oOpabaTeiBaTh pe3ysbTaThl | 3aJaHusi, TeCTU-
YEHHYIO B pe3yJbTaTe U3yde- | IKCIEPHUMEHTAIbHBIX HE CHCTEeMaTH3MPOBAHHBIE | OTIEJbHBIC NMPOOENbl yMe- | HKCIIEPUMEHTAIbHBIX HC- | pOBaHHeE, codece-
HUS HAy4HOH JIUTEepaTypsl HCCIIeI0BaHUN yMeHHs 00pabarhiBaTh HUsI 00pabaTeIBaTh pe- CJIeZIOBaHHM JIOBaHUE
pe3yNbTaThl SKCIEPUMEH- | 3yNbTaThl  JKCIIEPUMEH-
TaJbHbIX UCCIIEIOBAaHUN TaJbHBIX UCCIENOBAHUN
IK-1.3. Ocymectisier | @parmenTapHo Biajneer | Brmaneer otmenbHeIME Ha- | JlemoHcTpupyer B menoM | Jemonctpupyer cdopmu- | KonTpombHBIE DK3aMeH
000CHOBaHHBIH BHIOOpP TEMbI | HABBIKAMH  OOpabOTKH | BHIKAMH OOpabOTKH pe- | XOpOoIlHe, HO COJepXKalllie | pOBaHHBIE 3HAHMSA W Ha- | 3aJaHusl, TECTH-
HaydHOH paboTel; odopmire- | pe3yabTaTOB  JKCIEpU- | 3yJIBTATOB  JKCIEPUMEH- | OTHAENbHBIE MpoOensl B | BBIKAaM  00paOOTKM  pe- | poBaHHe, codece-
HUS y9eOHO- MCCIIe0BaTeNb- | MEHTANBHBIX  MCCIEIO- | TaJbHBIX UCCIIETOBAHUN 00paboTKM  pe3yNbTaToB | 3yAbTaTOB  OKCIIEPUMEH- | JOBaHHE
CKUX paboT BaHUIi 9KCHEPUMEHTAIBHBIX UC- TaJIbHBIX MCCIEI0BAaHUH
cJIeIOBaHUI

37




4. KoMIj1eKT KOHTPOJIbHO-0LEHOYHBIX CPeJICTB MO0 JUCHUIIHHE

Bonpocskl K 3a4éTy 110 AMCUUIJIMHE

«MartemaTuka»
1. Martpuubl, neiictBus Hag Matpuniamu. Panr marpursl. O6paTHast MaTpuiia.
2. OmnpenenuTtenu, OCHOBHbIE CBOMCTBA ONPEICTUTEIICH.
3. Cucrembl nMHEHHBIX anreOpamueckux ypaBHeHuil. Teopema Kponekepa — Kamemnu. Metoa
I"aycca, MmeTron oOpatHoi MaTpuilsl, popmyiel Kpamepa.
4. Bexkrtopsl. OcHOBHBIE onpezeneHus. JnuHa BekTopa. JInHeiiHble onepanuy HaJ BEKTOPaMH.
5. CkanspHoe npou3BeJeHIE BEKTOPOB, UX CBOMCTBA, KOOpAWHATHAS (opMa, IPUMEHEHHE.
6. BekTopHOoe npon3BeICHUE IBYX BEKTOPOB, X CBOWCTBA, KOOpPAWHATHAs (hopMa, IPUMEHEHHE.
7. CwmeliaHHOE IPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.
8. BreBong o0mero ypaBHEHHs IUIOCKOCTH, TE€OMETPUYECKHH CMBICI ero Ko3(duiueHTos.

Paznuunbie TUIEI YpaBHCHUS INIOCKOCTH, PACCTOSAHUEC OT TOYKH J0 IJIOCKOCTH.

9. BeKTopHOG, KaHOHHUYCCKOC W MapaMETPpHUYCCKOC YpPaBHCHUS HpHMOﬁ B IIPOCTPAHCTBC,
MapaJiuiCJIbHOCTb U MEPINCHAUKYIIAPHOCTh ABYX IPAMBIX. Yron MCKAY HpHMOﬁ U ITINIIOCKOCTBIO,
YCJI0BUA MPUHAAJTICIKHOCTH HpﬂMOfI " IIJIOCKOCTH.

10

O6miee ypaBHeHue TpsAMOil B R* (ypaBHeHHs NIPAMOM Ha IIOCKOCTH). YTOJI MEXKIy ABYMs
npsmMbeIMUA.  PaccTossHME OT TOYKM [0 TNpAMOH. YCIOBUS NApaUIEIbHOCTH M IIEp-
NEHAUKYJISIPHOCTH JIBYX NPSAMBIX. Y paBHEHUE IPSIMOI B OTpE3KaXx.

11. YpaBHeHME OKPY>KHOCTH, HILIUIICA.

12. YpaBHeHue rurnepOosibl U mapadboJIbl.

13. ODnemenTsl MaremaTudeckod Joruku. IIpemen mnocnenoBarenbHOCTH. beckoHEeYHO Manble
MOCJIEZIOBATEILHOCTH, TEOpeMbl O OECKOHEYHO MajblXx. TeopemMbl 0  Ipejaenax.
Ilepexon k npeneny B HEpaBeHCTBaX. MOHOTOHHBIE TIOCIIEN0BATENBHOCTH.

14. Yucio e.

15. OcHoBHBIE TeopeMbl 0 mpenenax. Ilepexon k mpeneny B HepaBeHcTBax. llepBblil m BTOpON

3aMeyaTesIbHbIE MPeIEIbl.

Teopema Beiiepmtpacca. HenpepblBHOCTh 31eMeHTapHBIX (QyHKUUH. OrpaHMYEeHHOCTb

HenpepbIBHBIX (QYHKIUI Ha oTpe3ke. [IpomexxyTouHble 3HAUE€HUS HENPEPHIBHBIX (PYHKUIUN Ha

otpeske (Teopema bonbiiano-Komm). ['eomerpudeckuii 1 MeXaHUYECKH CMBICTT.

17. Csa3p muddepenumana u npousBoaHoll QyHkuuu. Ilpumenenune auddepenuuana B mpu-
ONMV>KEHHBIX BHIYHUCICHUSX.

18. IIpon3BoiHbIE CyMMBI, IPOU3BEACHMS U YACTHOTO.

19. TlpousBoaHas cinoxHOM (QYyHKIHH, JorapuMUYECKON, MOKa3aTEIbHON, CTENEHHON (DYHKIIHH.
[Ipon3BoiHBIE BBICHIMX MOPSAIKOB OT CIOXKHBIX (DYHKIIUH.

20. Teopema depma. O600OIMIEHHAS TEOPEMA O CPETHEM.

21. Teopema Jlarpanska, Poss.

22. Teopema Komm. IIpasuno Jlonurans.

23. TIpu3Hak MOHOTOHHOCTH (PyHKIMH. TOUYKH SKCTpEMyMa.

24. JlocraTouHble IPU3HAKYU dKCTpeMyMma. McciieroBaHne Ha SKCTPEMYM C IOMOIIBIO MPOU3BOIHBIX
BBICILIErO NOPSIKA.

25. HauGomnbiiee 1 HaMeHbIIIee 3Ha4eHUsT QYHKIIMHA Ha OTPE3Ke.

26. Boimykiocts ¥ BOrHyToCTh (pyHKIMH. Touku mepernba. AcUMNTOTH KpuBBIX. OOImuUi miaH

MTOCTPOEHUS TpauKOB.

16

Bomnpocekl K 3k3aMeHy 10 TUCUUIJIMHE
«MaTeMaTHKA»

HNHTerpajbHoe uecunciaeHue pyHKIUU OJHOM NepeMeHHOM.
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IlepBooOpasHast GyHKUIUHU U HEONPEACICHHBIN HHTETPA.
CBoiicTBa HEOIPEJEICHHOIO HHTETPaa.
WHTerpan oT OCHOBHBIX AJIEMEHTAPHBIX (QYHKINH (TabIHIIa HHTETPAJIOB).

AW N =

OcCHOBHBIE METO/BI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE UHTETPUPOBAHUE, 3aMEHA [IEPEMEH-
HOM, MHTETPUPOBAHUE T10 YACTAM).

WHuTerpupoBanue pauuoHaIbHbIX ApoOek.

WuTerpupoBanue TPUTOHOMETPUIECKUX (PYHKITHI.

WHTerpupoBaHue HEKOTOPBIX UPPALMOHAIBHBIX (QYHKLUH.

ITonsTHE ONPENEIIEHHOTO NHTErPala, €ro FeOMETPUYECKUM CMBICIL.

CBoiicTBa ONpeAEIeHHOIO HHTErpala.

i~ A S

0. ®opmyna Hrrorona-Jleitbnuna. Teopema o cpenHem.
1. Beluncnenue onpeaeeHHOro MHTerpaia MeToAaMy HHTErPUPOBAHUS 110 YACTAM U 3aMEHOI
MepPEMEHHOM.

12. HekoTopsle reomeTprudeckne 1 (pu3muecKue MpUI0KEeHHs ONPEIeIICHHOT0 HHTETpaa.
Hecob6cTBeHHBIE HHTErPAIIBI, TPU3HAKHA CXOJAUMOCTH.

13. IpubamkeHHBIE METO/IbI BEIYMCICHHS ONPEACTICHHBIX HHTErPAJIOB ((hOpMYJIIBI TpaICIHi, TIpsi-
MOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOTPEIIHOCTY BBIYHUCICHHH.

JuddepenunanbHoe ucuncjieHne QyHKIUM HECKOJIbKHX NTepeMeHHbIX.

14. YacTHble MPOU3BOAHBIE U YaCTHBIE AU((HEPEHIINATIBI.

15. Iuddepenmupyemsbie pyakunu. Heodxoammoe 1 10cTaToqHOE YCIoBHE AU HEPeHIIHPYEMO-
CTH.

16. IIpousBoanas cnoxxHoi GpyHkIuu. [lomHslit tuddepenuman.

17. IIpon3BoHas IO HAIIPABIIEHUIO.

18. I'panuent. CBSA3b MPOU3BOIHOM 110 HANIPABJIEHUIO C TPAIUEHTOM.

19. IIpousBoansie u auddepeHnanbl BHICIINX HOPSIKOB, PABEHCTBO CMEIIAHHBIX MPOU3BOIHBIX.
Haubonbiiee n HauMeHblee 3HaYeHNUs PYHKIUU.

20. DKCTpEMYM U YCIOBHBIN 3KCTPEMYM (PYHKIIMM MHOTUX ITEPEMEHHBIX.

JAudppepennunaibHbie ypaBHEeHH .

21. InddepennuanbHble ypaBHEHHs, OCHOBHBIE TOHSTHUS.

22. ludpdepennmanbable ypaBHEHHs 1-ro mopsiika.

23. lupdepenmanbHbie YpaBHEHHS! BHICIIUX ITOPSIIKOB.

24. Jluneiinsle oqHOpoAHbIE AU epeHInanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

25. CtpyKTypa 00IIero pemeHus INHEHHOT0 OJHOPOIHOTO ypaBHeHUs, hopmyna OcTporpai-
ckoro-JInysums.

26. Jluneiinpie HeogHOPOAHBIE MU depeHIInanbHble ypaBHEHUs 1-T0 mopsaKa.

27. Cucrema 0OBIKHOBEHHBIX U depeHanbable ypaBHEHU 1-ro mopsaka.

YuciioBbie 1 QyHKIHMOHATBbHBIE PS/bI.

28. HucnoBble psiibl, CXOAUMOCTh U CyMMa.

29. JleiicTBUS C paIaMu.

30. MeToibl UCCAEAOBAHMS CXOAUMOCTH 3HAKOITOCTOSIHHBIX PSIOB.

31. Meroapb! Hccaen0BaHUS CXOAUMOCTH 3HAKOIIEPEMEHHBIX PAIOB.

32. OyHKIIMOHATBHBIC PABI, 00JIACTh CXOIUMOCTH.

33. CreneHHBIC PSABI, pa3ioKeHne QYHKIMN B CTETICHHBIC PSIBI.

34. Psp Telinopa, 10CTaTOYHBIE YCIOBHS CXOAMMOCTH psifa Teinopa. PaznoxeHnue s3eMeHTapHbIX

dbynkuwmii B psin Teimopa.
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CayuaiiHble COOBITHS.

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

Caydaiinble COOBITHS, ONIEPALIUHU HAJ| SJIEMEHTAPHBIMU COOBITHUSMHU.
Knaccrndeckoe U CTaTUCTHUECKOE OTIPEICIICHUS] BEPOSITHOCTU COOBITHSL.
I'eomeTprueckas BEpOSATHOCTb.

KomOuHaTopuka: nepecTaHOBKH, pa3MEIeHHs], COYSTaHusI.

VYcnoBHas BEPOSITHOCTb.

HezaBucumocTs coOBITHI.

BeposiTHOCT pou3BeIeHNS, CYMMBI COOBITHH.

®opmyia nonHou BepositHocTH. Dopmyna baiieca.
[TocnenoBarenbHOCTh HE3ABUCUMBIX HcTibITaHUN. DopMyna bepuyiuiun.
[Totok coObrThii. @opmyna [lyaccona. ®opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJTHYUHBI.

45.
46.
47.

48.
49.

50.

1.

CrnyuaiiHas BelM4MHAa.

JIMCKpeTHBIE U HENIPEPBIBHBIC CITyYalHbIE BEJIMYUHBI.

@DyHKIMS pacIpeesICHUs, PacPeleICHUE BEPOITHOCTEH, INIOTHOCTh PACIPEAECIICHUS U UX
CBSI3b C (PYHKIMEH pacipeeneHus..

YucnoBble XapaKTEepUCTUKU CIIY4aHBIX BEJIUYMH.

Bunel pacnpenenenus JUCKPETHBIX ciiy4aiHbIX BenuuuH (bepHymnnu, OunomuansHoe, [lyac-
COHa, TUIIEPT€OMETPUYECKOE) U UX YHCIIOBBIE XapAaKTEPUCTUKH.

Bunsl pacnpeneneHust HeNpepbIBHBIX Cy4allHBIX BEJIMYUH (paBHOMEPHOE, HOPMaJIbHOE, IKCIIO-
HEeHIMaJIbHOE, OeTa-pacnpeiesIeHUe) U UX YUCIOBbIE XapaKTepuCTUKH. CHCTEMBbI cydalHbIX
BEJINYMH.

CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAIEMUA

Kadenpa MaremaTuku
2021 —2022 yueOHBbIH roj
Dx3amMeHalmoHHbIN OmeT Ne 1
10 TUCOUIIJINHE Marematuka

st ooydaromuxcs [ kypeca
HanpasjieHus noaArotoBku 35.03.06 ArpouHkeHepust

YucaoBsie pAAbIl: OCHOBHBIC OIIPECACITICHUS.

2. HeonpeneneHnHblii mHTErpan: OCHOBHBIE onpeeneHus. CBOMCTBA HEONIPEAEIECHHOTO
UHTEerpasa.
3. Pemmute nug. ypaBHeHue
dxdx — 3ydy = 3x*ydy — 2xy*dx.
3aB. kadenpoii A.M. Koukapos
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Bomnpoce! 111 KOJJIOKBHYMOB, cO0ece10BaHUS
no aucuunauHe «MaremaTuka

MaTtpuusl U onpeenuTe M.

e B e

[TonsiTue MaTpHUIHIL.

Omneparuu Hal MaTPUIIAMU M UX CBOMCTRBA.

Omnpenenurenu, UX CBOMCTBA.

Brruucnenue onpeaenuTenei.

MuHOpHI U anreOpandecKue TOMOTHEHUS.

Paznosxenue onpenenurtesns MaTpUIIBI IO 3JIEMEHTaM CTPOKH WJIU CTOJOIIA.
OOpaTHas MaTpuIa.

Panr marpuiipbl.

Teopusi cucTem JIMHEHHBIX YPaBHEHMI.

1.

Nk b

e

8.
9.

CucreMbl N JIMHEWHBIX aNreOpanyecKux ypaBHEHUUN C N HEM3BECTHBIMHU.

VYcnoBue COBMECTHOCTH CUCTEMBI JIMHEWHBIX alireOpanueckux ypasHeHui (CJIAY).
Marpuunas u BekTopHas 3anuck CJIAY.

BrInyKJiblii MHOTOYTOJIBHUK HA IJIOCKOCTH YU MHOTOTPaHHUK B IPOCTPAHCTBE.
['eomeTpuueckas UHTEpIIpeTals PELICHUS] CUCTEM JIMHEMHBIX YPaBHEHUM U Hepa-
BEHCTB.

Metonast pemenusi CJIAY (matpuunsiii Mmeton, Kpamepa, ["aycca).

[Tpumenenne metona Kopaana-I'aycca K BEIYUCIECHUSAM paHTa MaTPHUIIBI B OOpaTHON
MaTpULbIL.

Cucrembl m JIMHEWHBIX YpaBHEHHH ¢ n Heu3BecTHBIMU. Teopema Kponekepa-Kamnemmu.
CucreMpl TMHEWHBIX OHOPOAHBIX ypaBHeHN. DyH1aMeHTanbHas cucTeEMa PEIICHNN.

JIeMEHTBbI BEKTOPHOI ajaredpbl.

1
2
3
4
5.
6.
7
8
9.
1

BekTopsl. OCHOBHBIE TOHATHSL.

JIuHeiiHbie onepanu HaJ BEKTOPAMH.

[Ipoeknusa BekTopa Ha oCb. Moaysb BEKTOpA.

JeiicTBrs Hal BEKTOpaMHU.

CxkansipHO€ TpoU3BeIeHNE BEKTOPOB.

JIuneiiHas 3aBUCUMOCTH BEKTOPOB, OCHOBHBIE TEOPEMBI.

['eomeTpuyeckuii CMBICH JIMHEWHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henuneinbie onepaiuy HaJ BEKTOpaMU 3aIaHHBIMU KOOPAUHATAMM.
BektopHoe nmpou3BeieHre BEKTOPOB, CBOMCTBA, IPUMEHEHHE.

0. CmemranHoe mpou3BeeHusT BEKTOpOB. CBOWCTBA CMEIIAHHOTO TPOU3BEACHUS.

AHajauTHYeCKAas! reoMeTpusa Ha IJIOCKOCTH M B NMPOCTPAaHCTBE.

1.

—_—— 0 00 1O\ LN WD
—_e oS A E

—_
w N

[Ipsimast B mpocTpaHCTBE.

[Ipsimast ¥ IIIOCKOCTHh B TPOCTPAHCTBE.

Oo01iee ypaBHEHHUE NMPSMOM B TPOCTPAHCTBE.

Kanonunueckoe ypaBHeHUE IPSIMOI, MPOXOAAIICH Yyepe3 ABE TOUKH.

[Tepexon ot 0011eTO YpaBHEHHS K KAHOHUYECKOMY.

VYroxa MCXKAY ABYMS MMPSAMBIMHA, YCIIOBUA MAPAJIJICIBbHOCTHU U NICPIICHAUKYIIAPHOCTH.

Yron Mexay npsMOU U INIOCKOCTBIO, YCIOBUS MAPAJIIETBHOCTH U MEPIIEHAUKYISPHOCTH.
I1n10CKOCTB, OCHOBHBIE YPaBHEHHS.

[IpeobpazoBaHue KOOPAWHAT HA TIOCKOCTH.

. O6miee ypaBHEHHUE TIJIOCKOCTH.
. Hermonnsle ypaBHEHUs III0OCKOCTH, YPABHEHUE IJIOCKOCTH, IPOXOAIICH Yepe3 OAHY, TPH

TOYKH.

. HopmupoBanHoe ypaBHEHUE MIOCKOCTH.
. PaccTosiHMEe OT TOUKH 10 TIIIOCKOCTH.
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14. Yron mexay miIoCKOCTSIMH, YCIIOBUS MapauIeIbHOCTH U MEPIICHANKYISIPHOCTH IIOCKOCTEH.
15. Kpussie Broporo nopsjaka. ['unep6omna, onpeenenue, BEIBOJ YpaBHEHUS, HCCIICIOBAHUE

(hopMBI. ACHUMIITOTBI TUIIEPOOJIBI

Teopus npenesnos.

e A o e

9.

UwucoBble MOCae0BaTSIIBHOCTH U TIPECIIBI.

CBoiicTBa CXOOAINMXCA ITOCIEN0BATEILHOCTEN.

[TepemMeHHBIE 1 TIOCTOSIHHBIE BETMIMHBI.
OyHKIMYU U c11ocoObl MX 3aaHust. OCHOBHBIC dJIEMEHTapHbIC (DYHKITMH U X TpadUKy.
WurepnionmpoBanue QyHKIUA.
[Ipenen ¢pynkimu. OCHOBHBIE TEOPEMBI O TIPEIEiax.

3ameuarebHbIE [IPEIEIIbL.
3ajaya 0 HEMPEPHLIBHOM HAYKMCIICHUH MPOLICHTOB.
Beckoneuno mainbie 1 OeCKOHEYHO OoJbIMe (QYHKIINU.

10. DxBUBasIEHTHBIE OECKOHEYHO MaJIble (DYHKITHH.

11.

O,I[HOCTOpOHHI/Ie npeaciibl.

12. HenpepsiBHOCTS QyHKIMH. Kaccugukaiws Todex pa3phiBa.

JAuddepenunaibHoe HCUMCIeHHE PYHKIMI OHOM ITepeMEeHHOi.

14.
15.
16.

[IpousBoaHas GyHKIHH.

I'eomeTprueckuii 1 MEXaHUYECKUI CMBICIL.

OcHoBHBIE ITpaBUJIa U IpUEMBbI U HepeHIPOBAHUS.

Ta6nuia nponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

[Tpon3sBoiHas c10XKHOM, 00paTHON, HEABHOM, MapaMeTPUUECKH 3aJaHHON (DYHKIMH.
[ousitue nuddepentmana, reoMeTpUYECKUI CMBICIT.

OcHoBHbIe cBOMCTBa AU depeHImana.

[IpousBoanbie u auddepeHImanbl BBICIINUX MOPSAKOB.

MHBapraHTHOCTB (POPMBI IIEPBOTO M HEMHBAPHAHTHOCTH (POPMBI BBICIIMX (D (epeHIIAIOB.

. OcHoBHBIE TeOpeMbl TuddepenmansHoro ucuncnenus (depma, Pomna, Jlarpanxka, Komm).

. IIpaBuno Jlonurans pacKpbITUs HEONIPEACICHHOCTEN.

. @opmyna Teitnopa u ee cBs3b ¢ 3a7aueil NPUOIMKEHHOTO BBIYUCIICHUS 3HAaUeHUH (PyHKIMH.
. Ilpumenenne nugdepeHnanIbHOr0 HCYUCISHHS K UCCIeI0BaHNuI0 (DYHKIIMHA M OCTpoe-

HUIO TPaUKOB.

[Ipr3Hakn MOHOTOHHOCTH.

DKCTpEeMyMBI U MpaBuiia X HaXOXKJIEHUS.

BhIMyKi10CTh, BOTHYTOCTD, TOUKU Neperuda. ACUMOTOTHI

HNHuTerpajsbHoe ucunciaeHue GyHKIUU OJHOM ITepeMEeHHOM.

l.

pal e

O

[TepBooOpa3Has GyHKIIUN U HEOTIpeAEeICHHBIN HHTETPaJl.

CBolicTBa HEONPEIEIEHHOIO UHTErpala.

WHTerpan oT OCHOBHBIX 3JIEMEHTapHBIX QYHKIUH (Ta0iIM1la HHTETPaioB).
OcHOBHBIE METOIbI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE NHTETPUPOBAHNUE, 3aMEHa Iepe-
MEHHOW, UHTETPUPOBAHHUE 110 YACTAM).

WNHTerprupoBane palnoHaIbHBIX APOOEii.

HNHTerpupoBanne TPUTOHOMETPUUECKUX (PYHKITHIA.

WHTerpupoBaHne HEKOTOPBIX UPPALMOHAIBHBIX (PYHKIHIA.

IloHsTHE ONPENETIEHHOIO HHTETPAJIA, Er0 TEOMETPUYECKUNA CMBICIL.
CBolicTBa OIPENENCHHOTO MHTErpala.

®dopmyna Herorona-JleiiOnuma. Teopema o cpegHem.
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11. Beluucienue onpeaeneHHOro UHTErpana MeTolaMi HHTETPUPOBAHUS 110 YaCTAM U 3aMEHOU

IIEPEMEHHOM.

12. HexoTopble reomeTpudeckie u Gu3nueckue MpuiiosKeHus ONpeaeIeHHOro HHTerpaa.

HecoOcTBeHHEBIE HHTErpaibl, IPU3HAKH CXOAUMOCTH.

13. [Ipubnm>keHHBIE METO/Ibl BEIYMCICHHS ONPEACICHHBIX HHTErPaJIOB ((hOpMYJIIBI TpaNeIHid,

IPSIMOYTOJIbBHUKOB, CUMIICOHA), OLIEHKA MOI'PELUIHOCTH BBIYUCIICHUH.

JudppepennnaibHoe HCHUCTEHHE (DYHKIMH HECKOJIBKUX MepeMEeHHbIX.

1.
2.

ARl

YacTHble MPOM3BOAHbIE U YacTHBIE AU epeHnnans.

Hudbdepennmpyemsie pynkimn. Heodxoaumoe u qocrarounoe ycinoue auddepeHmpyemMo-
CTH.

[IpousBonnas cnoxuoit pynkuuu. [loausiit nuddepeniumann.

[Ipou3BoHas 11O HAIIPABIIEHUIO.

I'paguent. CBsi3b NpOU3BOAHON 110 HAIPABIEHUIO C TPAJAHEHTOM.

[IpousBonubie U AuQdepeHnaibl BEICIIUX MOPSIKOB, PABEHCTBO CMEIIAHHBIX TPOU3BOIHBIX.
Haubonpiiee 1 HaumMeHblIee 3HaYCHNS ()yHKIIHU.

DKCTPEMYM U YCIOBHBIN IKCTPEMYM (PYHKIIMM MHOTUX TTEPEMEHHBIX.

JAuddepennuaibubie ypaBHEHUH.

1.

w»h e

.O\

Juddepenunanbable ypaBHEHHUS, OCHOBHbIE TOHATUS.

Juddepenunansabie ypaBHEHUS 1-ro mopsaka.

Juddepennunanbable ypaBHEHHS BBICIIMX MTOPSIKOB.

JIuneiiHble ogHOPOAHBIE MU PepeHInaIbHbIE YPaBHEHUS BBICIINUX MTOPSIIKOB.

CrpykTypa 0o011ero pemeHus JTMHEHHOTo 0THOPOJHOTO ypaBHeHus, popmyna Octporpai-
ckoro-JInysums.

JIuHeiltHble HEOTHOPOIHBIE MU depeHInabHbIe YpaBHEHUS 1-r0 mopsaka.

Cuctema OOBIKHOBEHHBIX U depeHIaTbHble YypaBHEHU 1-ro mopsaka.

YucioBble M (PyHKIMOHAIBHDbIE PAABI.

l.

NSk WD

YucnoBsle psibl, CXOAUMOCTh U CyMMa.

JlencTBus € psaamu.

MeTob1 ucclieJOBaHUS CXOIMMOCTH 3HAKOTIOCTOSIHHBIX PSI/IOB.

MeTtop1 ucClIe0BaHUS CXOMMOCTH 3HAKOIIEPEMEHHBIX PAOB.
OyHKIMOHAIbHBIE PSAJbI, 001aCTh CXOJUMOCTH.

CreneHHbI€ psilibl, pa3iokeHne QyHKIUN B CTETIEHHbIE PSAbIL.

Pspn Teitnopa, moctaTouHble YCIOBHS CXOAUMOCTH psifa Teinopa. Paznoxenue
aJIeMEHTapHbIX QYHKIMH B psia Teinopa.

Cayuaiinbie cOObITHS.

1.

SN

Crydaiiable COOBITHS, OTIEpaIlU HAJl DJIEMEHTAPHBIMHU COOBITHSIMHU.
Krnaccudeckoe ¥ cTaTUCTUYECKOE ONPEACTICHUS BEPOSITHOCTU COOBITHS.
['eomeTpuueckast BEpOSTHOCTb.

KoMbOuHaTopuka: mepecTaHOBKH, pa3MEIICHHsI, COUCTaHUSI.

YcnoBHas BEPOSITHOCTb.

HeszaBucuMocTh COOBITHI.
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7.
8.
9.

BeposiTHOCTB TPON3BECHNS, CYMMBI COOBITHIA.
®opwmyiia noiaHou BepostHocTH. Dopmyna baiieca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX UcbITaHUN. Popmyna bepryrum.

10. TTorok coowiTuii. opmymna [Tyaccona. @opmyna Myapa-Jlamnacca.

CayuaiiHble BeJIHYUHBI.

1.

CiyyaiiHasi BeJIMYMHA.

2. JIMCKpEeTHBIE U HENPEPHIBHBIE CITyYaiiHbIE BEJINYNHBI.

3. ®ynkuus pacnpeneneHus, pacipeesIeHue BEPOATHOCTEN, INIOTHOCTD PACIIPENEICHUS U X
CBSI3b C (DYHKIMEN pacipeeneHms..

4. Yucnoble XapaKTEPUCTUKU CITYy4alHbIX BEJIUYHH.

5. Bugsl pacnpeneneHus JUCKPETHBIX CilydaiHbIX BenuuuH (bepHymnun, 6uHomuansHoe, [lyac-
COHa, TUIIEPT€OMETPUUECKOE) U UX YUCIIOBBIE XapaKTEPUCTUKH.

6. Buapl pacnpeneneHusi HEIPEPHIBHBIX CIIy4allHbIX BEIMYUH (PaBHOMEPHOE, HOPMaJIbHOE,
SKCIIOHEHIIMAIIbHOE, OeTa-pacrpeiesIeHUE) U UX YUCIIOBbIE XapaKTepUCTUKU. CUCTEMBI CITy-
YalHbBIX BEJIMYMH.

IIpuMepHBbIe TeMbI pedepaToB
10 JucuuIInHe «MaTreMaTHKa
11. CrnyuaitHas BennuuHa. J{MCKpPETHBIE U HEMPEPBIBHBIE CITy4YaiiHbIE BEJIUUUHBI.
12. Kraccuueckoe 1 craTucTU4ecKoe onpeesieHusl BEposATHOCTU coObITHs. ['eomeTpruueckas
BEPOSITHOCTb.
13.  Mertoapl nccneoBaHUs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PSAJIOB.
14.  Jluneiinble oqHOpOHBIE AU PepeHIHaTbHbIE YPaBHEHHS BBICIINX MOPSIKOB.
15. DKCTpeMyM U yCIIOBHBIN SKCTpEMYM (YHKIIUU MHOTHX IIEPEMEHHBIX.
16.  IlpubGnmxeHHbIE METO/IbI BEIUMCIICHUS ONpPEeIEHHbIX HHTErpaioB ((popMyIibl Tpanenuii,
MPSIMOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOTPEITHOCTH BBIYUCIICHUH.
17.  HenpepsiBHOCTH QyHKIMHU. Kitaccudukarms Touek pazpbisa.
18.  HecoOcTBeHHBIE HHTETPAJIBI, TPU3HAKH CXOAMMOCTH.
19.  ®opmyna Teitnopa u ee cBA3b ¢ 334a4eil NPUOIMKEHHOTO BEIYUCIICHHS 3HAYCHUN (QYHKIINH.

20. ®yHKIMU U cocoOb! X 3a7aHusl. OCHOBHBIE AlIeMEHTapHbIe (PYHKINH 1 UX TpaduKu.

KOHTpOJ’IbHLIe 3aJaHusl 10 JUCHUILINHE «MaTeMaTHKAa»

Cemectp 1

BAPUAHT Nel

3ananue Ne 1. Haiit Mmatpuily, oOpaTHYIO JTaHHOM:

2 1 3
A=| 7 3 10].
15 6 20]
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3aganmne Ne 2. HaliTi panr MaTpuisl:

( 2 50 0\
37 0 0].
0 0 0O
3aganune Ne 3. Pemuts cricteMy ypaBHEHHI METOJIOM: a) 0OpaTHON MaTpPHUIIHL;

0) no popmynam Kpamepa; B) metogom ["aycca:
[ xX1+x2—4x3 =1,
X +2x —3x =5,

1 1 2 3
3x —2x +4x =4:

»
1 2 3

3ananme Ne 4. Jlanwt Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu koopaunater Touek C u [, nensaumux orpe3ok AB Ha
TPU paBHBIC YACTH.

3apanue Ne 5. Jlanbl 18a Bektopa a =(8; -7; -2) u 8 =(7; -11; 8). Haiitu yron (CZ A: 6_).

x+275 + Y- 2452 = (. Hamucats: a) obIiee ypaBHEHHE
4 2

MPSIMOI1; 0) ypaBHEHHUE C YTIIOBBIM KOA((GHUIMEHTOM; B) ypaBHCHHE B OTPE3Kax; ') HOpMAIbHOE ypaBHECHHUE.

3aganne Ne 6. YpaBHeHue mpsMoil 3a7aHo B BHJIE

3aganne Ne 7. [To hopmynam nuddepeHnrpoBanys HANTHA MTPOU3BOIHYIO ()YHKITHH:

y=5x-2).

3ananne Ne 8. HaliTii npor3BOIHYIO CIIOKHON (QYHKITUH, IPEABAPUTEIBHO JIOrapUPMHUPYS e€:

3aganne Ne 9. Haiitu npou3BogHy!0 JIorapu(pMUYecKO, TOKa3aTeIbHOW U CTEIEHHON (QYHKIHIL:

arctgx

y=e
3aganne Ne 10. Haiiti mpou3BOIHYIO TPUTOHOMETPHUECKON (DYHKIINH:
arcsin x
y = —
X

3ananue Ne 11. Haiiti npousBoHy0 ), HESBHOM (QyHKIUH:
x*+y?=4
3aganune Ne 12. Haiiti mpon3BOAHBIE BRICIINX MOPSAKOB!
¥y =3x> = 2x% + 5x + 1, naifru y" .
3aganne Ne 13. Beruucauts cneayromuii npeaen, UConb3ys npasuio Jlonurans:

x> —1+Inx
lim
x—1 e —e
3ananue Ne 14, Haiftu skcTpeMyM QyHKITUH:
(x=2)3-x)
y=—"-:

2
X

3ananue Ne 15. HMccnenoBath AaHHylo (QyHKIHIO, TOCTPOWUTH €€ TpadWK M HAMKCATh YpaBHEHHE KacaTeIbHOW K
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rpaduky B Touke M(X; y):

2
—-x
1 2

y= e
2T

, M(0;1).

BAPUAHT No2

3aganue Ne 1. Haiitin MaTpuily, oOpaTHYIO JaHHOM:
( 1 1 lw
A=lT 2 2].
2 2 1)
3apanue Ne 2. Haiitu panr maTpuus:
( 1 1 -1 - 1)

1 2 3 4
8 7 6 5

-1 -1 1 1)

3aganne Ne 3. Pemuth cucteMy ypaBHEHUI METOZIOM: a) OOpaTHOM MaTpHIBI;

0) mo ¢popmymnam Kpamepa; B) meromom ["aycca:

[4)61 —3x2 + 2x3 =9,
2x +5x —3x =4,

5x 4+ 6x —=2x°=18;

1 2 3

3aganne Ne 4. Haiftu xoopauHaTel TOUkd M( X; y; z), mensimeit otpe3ok AB mexay Toukamu A(2; 1; 3) m B(3; 5; 4):

a) mormoJiaM; 0) B OTHOIIICHHH 3:2.

3aganme No 5. Jlansi Bexroper @ =20 — j—2k u 6 = 8i — 4]_'. Haiitu: a) Bextopsl C =24 ud =6 —a; 6)
JUIMHBI BEKTOPOB C U d , B) CKaNSPHBIHA KBaApaT BEKTOpPA C , I') CKaJPHOE IPOU3BEIEHHE BEKTOPOB C U d ; 1) yroi
MEXITY BEKTOpaMu C U d .

3ananue Ne 6. Kakoii yros o6pa3zyeT ¢ MoJIoKUTEIHHBIM HampasieHueM ocu Ox npsimast 2x+2y-5=07?

3apanune Ne 7. I[To popmynam nuddepeHMpoBaHns HAUTH TPOU3BOAHYIO (QYHKIINH:
ax—b
&:-
a

3ananue Ne 8. HaiiTii mpon3BOIHYIO CIIOKHON (DYHKIIMHU, MPEABAPUTETHHO JIOTapuPMUPYS ee:

+173c-2)°
y= .
Jo=3y

3amanne Ne 9. Haiiti npon3BogHyI0 JTorapupMUIECKOH, TOKa3aTeIbHOW 1 CTENEHHON (DyHKLMI:

X —X

e—e
y=arctg—

3ampanune Ne 10. Haiiti npon3BoiHYIO TPUTOHOMETPUYECKON (DYyHKIIMH:

sin x — CcoSx
y=—"-:

sin x + cosx
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3amanne Ne 11. Haiitu npousBoaHyo V., HESBHOHN (pyHKIUH:
x*+1ny-x%e¥=0.

3ananme Ne 12. Haiity npon3BOAHbBIE BHICIINX TOPSAKOB:

y= ¥ , HaiiT} y™.

3aganne Ne 13. Beruuciauts crieayromuii npeaen, UConb3ys npasuio Jlonurans:

4
lim*_ .

x—m g~

3ananue Ne 14. Haiitu skcTpemMmyM QyHKIMU:
y =2 +e*.

3aganme Ne 15. MccnemoBars AaHHYI (DYHKIMIO, IOCTPOUTh e rpaduk M HamucaTh YpaBHCHHE KacaTEIbHON K

rpaduky B Touke M(X; y):
y=(x—-1)e™, M(1,0).
BAPUAHT Ne3

3aganne Ne 1. Haiitin MaTpuily, oOpaTHYIO JaHHOM:

f4 -8 —5}

A=|—4 T —1].

s 0
3amanme Ne 2. HaiiTy panr MaTpuIisL:

(357)

1 2 3]
135J

3aganne Ne 3. PemuTh cucTeMy ypaBHEHHH METOIOM: a) 0OpaTHOM MaTpHUIBI;
6) o popmynam Kpamepa; B) metonom ["aycca:

[X1+xz—4X3 =1,
x+2x —3x =5,

1 1 2 3
3x —2x +4x =4:

L 1 2 3 ’

3ananue Ne 4. Jlansl aBe Touku A(3; -4; 7) u B(5; -6; 8). Haiitn koopauHATHI BEKTOpa AB ; KOOpAWHATHI TOYKH E(X;
y; z), pensmeit otpe3ok AB B oTHomenun 2:3.

3aganue Ne 5. Haittu aymmny sexropa a = 20i + 30 j — 60k ¥ ero HanpaBJAOIKE KOCHHYCHI.

3amanne Ne 6. Onpenenuthb IUIona s TpeyroibHIKa, 00pa3oBaHHOTO NpsAMoit 4x+3y-36=0 ¢ ocsiMM KOOpAMHAT.

3apanne Ne 7. I[To popmynam nuddepeHMpoBaHns HAHTH TPOU3BOAHYIO QYHKIIHU:

X
y=_ :
¢ b+c

— ax

3ananue Ne 8. HaiiTii mpon3BOIHYIO CIIOKHOM (DYHKIIMHU, TpeaBAPUTETHHO JIOTapUPMUPYS e:
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(x+1)?
y = :
(x+2)° (x+3)*

3aganne Ne 9. Hafiti npon3BoIHYO Torapu(MHUIECKOil, TOKa3aTeIbHOW U CTETIEHHONW (YHKINH:

I+x L
) —— arctgx.

1—x 2

3ananune Ne 10. Haiiti npon3BoIHYIO TPUTOHOMETPUYECKON (DYHKIIMH:

y= ln(

y = tg%x.

3apanue Ne 11. Haiitu npousBoiHyto ), HesBHOH (yHKLUHU:
x*+y*-3xy=0.

3apanme Ne 12. Haiitu npon3BOAHbIE BBICIIMX HOPSAKOB:

y=x a* —x* , Hautmy"

3apanue Ne 13. Beruucnuts clieqyomuil Opeae, uCoib3ys npasuwio Jlonuras:

X =3P +2
lm—
x—1 x3 —4x2 +3

3ananue Ne 14. Haiitu skcTpemMyM QyHKIMU:
_ 2
y=x —-2x+3.

3aganme Ne 15. MccnemoBars AaHHYI0 (DYHKIMIO, IOCTPOUTH e rpaduk M HamucaTh ypaBHCHHE KacaTeIbHOH K

rpaduky B Touke M(X; y):

3
y= 4x — X? , M(2;3).

Cemectp 2
BAPUAHT Nel
3adanue Ne 1. Haiitn HeonpeieneHHbIE HHTETPAIBL:
a) J. s ¥ sin 2xdx ; 6) Iarctg xdx ;
dx dx

B) j ; N |——
X +8 )13+

3adanue Ne 2. BEIYUCTUTH ONIpe/ielIeHHbBIE HHTETPaJIbl (PYHKIIMH OTHOW TIEPEMEHHOM:

4 1

Y ¥

a ; 6) _[ xe “dx

ol+ Jx 0
3adanue Ne 3. BBIAuCaUTh MI0MAAb (GUTYPBI, OTPAHUICHHON JIMHUSMU:
y=x*y=1-x
3adanue Ne 4.

a) MccnemoBaTh CX0IUMOCTh HECOOCTBEHHOTO HHTETpaja;
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o0
—X

d.
ge X

0) Brramcnuts HecOOCTBEHHBIN HHTETpaT

ctgxdx

Oy -B‘:‘

3adanue No 5. HaWiTi a) 4acTHBIC IPOM3BOIHBIE I GyHKIHH; 0) grad z, | grad _Z| 1 TIPOU3BOIHYIO T10
dx( dz

)
HAIPABIICHHUIO dj_kd_n_J B Touke A(X;y); [T =R =(ai;a2).

a) z = 5205 4 yarsin Vs 6) z=xy* —dx+y° — 3;A(1;1);:_: (2'— \/g)

3adanue No 6. ViccnenoBath GyHKIMIO Z=f(X;y) Ha SKCTPEMYM.
z=4(x-3y)—xy—4y* —x* +1

3aodanue Ne 7. Haiitn oO1ee u yactoe pemenne aupGpepeHnnaabHOro ypaBHeHHUSI.

a) y'sinx—ycosx=1;y9 =0;x9 = i :
6)y'xInx =) y(e) =e-1;)(e) =1
3adanue Ne 8. Haiitu obmiee u yactoe penieHne nudepeHInaIbHOr0 YpaBHEHUS.
Y =61 +9y =92 —12x +2; 1(0) = 1;'(0) = 3
3adanue Ne 9. Haiitu oO1iee pelieHue cucTeMbl AU GepeHInaIbHbIX yPaBHEHHH.

(d—x:x+4y

dt
idl: 2x +3y
| dt

3adanue Ne 10. ViccienoBaTh Ha CXOIMMOCTD YHCIOBOU P ¢ TIOMOIIBIO TOCTATOYHBIX MPH3HAKOB.

2 3n+1

n

1n3"

3adanue Ne 11. Haiiti pagmyc W MHTEpBAJI CXOIMMOCTH CTEIICHHOTO psja. McciemnoBaTth CXOMUMOCTh psia Ha KOHIAX
HUHTEpBaJla CXOJUMOCTH.

n2—6

> (x=6)"
n=3

671

3adanue Ne 12. BeMucInTh TPUOIMKEHHO OTPECIIEHHBIM HHTETPAI, UCTIONB3Ys Pa3lIoKeHNE TIOIBIHTETPaTbHOW QYHKINN
B CTENICHHOH PSAJT ¥ MOWICHHOE HHTETPUPOBAHHUE TIOTYISHHOTO psiaa. Pesymbrar paccaurars ¢ TouHoCcThIO 10 €=0,001.
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1

I cos v 2xdx
0
BAPUAHT No2
3adanue Ne I. HaiiTu HeonpeieleHHbIE HHTETPAJIbL:
| xdx [er m(1+3¢)a
a) | ————; 6 e’ In(1+ X ;
) ( +4)° )
2x? —3x+1 dx
—dx; r) | ——.
B)-[ ¥ +1 )Isinx+tgx

3adanue Ne 2. BeraucnuTh onpe/eseHHble HHTerpajibl QyHKIUH OJJHOH IIepeMEeHHOM:

U xdx %

a)OJ (xz _|_1)2 ; 6) ({xcosxdx

3adanue No 3. BIMUCIHUTH TWIOMAAb (GUTYPHI, OTPAHUYCHHOMN JTMHUSMHE:
T

y=cos2x; y=0;x=0;x= —
4

3adanue Noe 4.

a) HCCJ’ICZ[OB&TB CXOAUMOCTD HCCO6CTB€HHOFO I/IHTGI‘paHaZ
xdx

—
)X -1

0) Brerarcnnts HecOOCTBEHHBIN HHTETPaT
3
dx

J

o (x —1)

3adanue No 5. HaWiTi a) 4acTHBIC IPOU3BOIHBIE st GyHKIMH; O) grad z, | grad z | 1 TIPOU3BOIHYIO T10

dx( dz
HAMpPAaBJICHUIO 1 Ld_R_J B Touke A(X;y); [T =R =(ai;a2).

2
X -
2) z = — ctg(3y — 9x); 6) z = 22 — Y2 + 24x +3 [y —4np; A(41) " =(9;12).
y
3adanue Ne 6. ViccnenoBath QyHKINIO Z=f(X;y) Ha SKCTPEMYM.
z=4x—-12y -3xy +4)* +3x* +2.
3adanue Ne 7. Haiitn oOmmiee n yactoe pemenne A GpepeHnnaabHOro ypaBHeHHUS.

. n
sin 2x; yg =3:X0 = 5

6) y”cos4 x=-sin2x; y(n)=0;)'(n)=2;y'(n) =-1

. —COS X
a) Y —ysinx =e

3adanue Ne 8. Haiitn ob1ee u yactoe penierne audpepeHnnanb-Horo ypaBHEHNS.

Y =8y +16y =2¢e*;(0) = 0;'(0) =1
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3adanue Ne 9. Haiitn ob1ee perenne cucTeMbl nuGepeHualbHbIX YpaBHEHUH.

dx
—=5x+4

i{ di Y
) o 11y

L dt

3adanue Ne 10. VccnenoBath Ha CXOMMOCTB YUCIIOBOM PsiJi C HOMOIIBIO IOCTATOYHBIX ITPU3HAKOB.

°°(| 5n-3 \T
n§1k3n2 +1)

3adanue Ne 1]. Haliti pagmyc W WHTEpBAJI CXOOMMOCTH CTEICHHOTO psma. lccinemoBaTh CXOOMMOCTH psfa Ha KOHIIAX
HWHTEpBaJia CXOJAUMOCTH.
0 2
TEI( 1))
X
n=1 3"

3adanue Ne 12. BEIYUCTUTD MPUOIMKEHHO OTIPEICIICHHBIN HHTETPAJl, UCIIOIB3YS Pa3lIOKCHHE OABIHTETPANEHON ()yHKIIHN
B CTETICHHOI P/ 1 MOWICHHOE HHTETPUPOBAHUE MOTYUCHHOTO psifa. PesynbTar paccuntarts ¢ TouHoCThIO 10 €=0,001.

0 5 3
—2X
Ixe dx

-0,5

BAPUAHT Ne3

3adanue Ne [ 3 HaiiTu HeonpeneneHHble HHTErpabl:

X dx X
a) Jﬁ 6) Ix3 dx ;
(B3x —T7)dx dx

3 r)
X +4x* +4x+16 J.\/m+3/x+3)2

3a§aﬂue Ne 2. BeraucnuThb orpeziesieHHble MHTerpaitbl (QyHKIUH OJJHOH IIepeMEeHHOM:
e
xdx
a)J—z; 6)_[111de
11 + X 1

B).[

3adanue Ne 3. Berauciants mwiomans GUrypsl, OrpaHHYSHHON JTHHUSAMU:

y=llry=0x=-2x=1

3adanue Ne 4.

a) MccnemoBaTh cCX0IMMOCTh HECOOCTBEHHOTO MHTETpaja;
@©
arctgxdx
—
1 l1+x

0) Berauciauth HecOOCTBEHHBIN HHTETPAT
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3adanue No 5. HaWiTi a) 4acTHBIC IPOM3BOIHBIE It GyHKINH; 0) grad z, | grad _Z| 1 TIPOU3BOIHYIO T10

dx( d
HaIPaBIICHHIO i(aé_] B TouKe A(Xjy); T =T =(a1;a2).

a) z = x*arccos’ (x +3y) — y?x +2; 6) z =3x + y2 —6x +3y; A(8:-2); 0= (—4:3).
3adanue Ne 6. ViccnenoBaTth QyHKIHIO Z=f(X;y) Ha SKCTPEMYM.

z =2x% +3xy +8y? —6x—20'+4.
3adanue Ne 7. Haiitn oO1ee u yactoe pemenne aupGpepeHnnaabHOro ypaBHeHHUS.

L2y
a) y +—=—x2;y0 =1;x9 =3
X

9 2xy" =y ¥(9)=8,)'(9) =3

3adanue Ne 8. Haiitn oOiee u yacroe pemenne qudhepeHInanbHOr0 ypaBHEeHHSI.

3
' ' —X. _ Lt _
Yy +6y +13y=8e 7;3(0) = _»(0) =2
2
3adanue Ne 9. Haiitn oO1iee peeHre cucteMsl TuddepeHuanbHbIX ypaBHEeHHH.
dx
{_: —3x+2y
j dt
@ —2x+y
Ldt
3adanue Ne 10. ViccnenoBaTh Ha CXOAMMOCTD YHCIOBOU PS¢ IOMOIIBIO TOCTATOYHBIX MPU3HAKOB.
o0
1
a1 lnn

3adanue Ne 11. Haiiti pamuyc m MHTEpBaJI CXOJUMOCTH CTENEHHOTO psna. MccienoBarh cXOQUMOCTh Psifia HAa KOHIAX

HHTEpBaJia CXOAUMOCTH.

o0
57

2
n=I1

n!

3adanue Ne 12.BeraucnuTh NpUOIMKEHHO ONPEAEICHHbIH HHTErpajl, HCIIONIb3Ysl Pa3sioKeHHEe MOJBIHTErpaIbHON (YHKIMN

B CTCIICHHOM pAA U MOWICHHOC UHTCIPUPOBAHUC MMOJTYYCHHOT'O pAaa. Pe3yanaT paccuuTaThb ¢ TOYHOCTBIO 10 820,001 .
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0,5

([xln(l + Xx)dx

KoMILIIeKT TeCTOBBIX 3aJJaHUI
o JucHuIInie «MareMaTuKa»

1. Ecnu matpuisl

To Marpuna 34 — 2B umeer BUf ...

®opmupyemasi komnerenuusi OIMK-1

2. Jlna matpuig

1 -2 2 1 -5 3
0 2 -2 2 -3 0 S3JIEMEHT C23 IPOU3BCACHUSA
C = 4B paBeH ...

®opmupyemasi komnerennus [1K-1

3. Ecim momMeHs T MecTaMu J1BE€ CTPOKH (J1Ba CTOJIONA) KBAAPATHON MATPHIIBI, TO OMPEACIUTEND . ..

®opmupyemasi komnerenuus [1K-3

4. VI3BeCTHO, YTO ONpEeNUTeNb KBaAPAaTHON MaTpuLbl 4 paBeH A. YKaxuTe, yeMy OyJieT paBeH

OIIpEeIeNINTENb MAaTPHIIBI, TOTYYCHHOM U3 MaTpHUIlbl A YMHOKEHUEM MEPBOI CTPOKU Ha YHCiO0 (—3).

1. A
2 —A
3. —3A
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®opmupyemas kommnerenuust OIIK-1

5. VYkazarp MaTpully, KOTOpasi UMEET 0OpaTHYIO

2 -1
2 1
Lol=103
1 -4 -2
2 00 2

®opmupyemas komnerenuus [1K-1

a
A=\ ay

6. AnreOpandeckoe JOMOTHEHHE A 2 dTIEMEHTA @72 MATPHUIIBI a3

®opmupyemas komnerenuus [1K-3

7. Ecnm maTpuIbl

2 0
A= HB=
3 -4 -2 0

TO ONPEACIUTENh MAaTPULIBI A*B paBeH:

54

a3

33

PaBHoO ...



1.0

2. -16
3. -32
4. 2

®opmupyemasi komnerennus OIIK-1

8. Paznoxenue onpenenutens

—1 a 0
detd=|2 b 2
3 ¢ 1

10 BTOPOMY CTOJIOITY UMEET BUI:
l. —4a+b-2c
2. —a+2b+3c
3. 4da+b+2c

4. 4a—-b+ 2c

®opmupyemas komnerenuus [1K-1

x+2y=2
9. Ilpwu perieHun CUCTEMBI 3x—4 y= 7 o npaswiry Kpamepa onpenenurenn

1 2 2 7 1 2

A= , &1 = 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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7 —4 37
1 2 2 2 1 2
A= , &1 — , &E —
4 3 4 7 4 3 7
®opmupyemasi komnerenuus [1K-3
x+2y=0
3x—my=0 _
10. 3HayeHue m, Npu KOTOPOM CHCTEMA - MMeET HETPUBHUAIBHBIE PELICHUS PaBHO,
1. -6
2. 6
3.0
4.1

®opmupyemasi komnerennus OITK-1

11. Ob1ree penieHrne CUCTEMbI UIMEET BU

x,=C, +C,
x, =C,
x, =C,
3 F
Torna hbyHmaMeHTanbHON CUCTEMOM PEIICHHI CUCTEMBI MOKET OBITh

1 1

e=|1.e,=0

1 0 1

1 0

e=1].e=|0

0 0

2.
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Tl
Il
e i
luf'i‘.‘:l
Il
—_ =

3.
1 2
*1 =0 _Pz =10
4. 1 2

®opmupyemasi komnerennus [1K-1

12. BekTop, KOJITMHEAPHBIA BEKTOPY i= (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

. = 5 5 =
13. CkanspHoe nponsseenue Bektopos d = 21 — 5k u b=1+2j-3k PaBHoO ...

®opmupyemasi komnerenusa OITK-1

= = P =
14. Brlpaxenue 2T (31 — 4k - 51) TI0CJIE YIPOLIEHHS PABHO ...

®opmupyemas komnerenuus [1K-1

- =
15. Nansl Bextopst & = (1; 3; 2) u b = (—1; m; 4). TIpn kakoM 3HAYEHHUH YKCIIA 711 BBIIONHACTCS

5 —
yenoue @ L b ..

16. 3HaueHUE |£1

®opmupyemasi komnerennus OITK-1

17. JlnuHa BEKTOPHOTO pon3BeneHus Bektopos & H D uncienno paBHa:
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1. TInomany TpeyronbHUKA, HOCTPOSHHOTO Ha BekTopax d H D ;

2. TInomany napamiesorpaMMa, HOCTPOSHHOro Ha BekTopax @ H b ;
3. O6weMy nmapajuienenumnena;
4. Ob6wemy TeTpasipa.

®opmupyemas kommnerenuus [1K-1

18. Tlpu kakoM 3HAYECHHUH 1,

BekTopel @ =T +J+mk., b=1+j+ (m+ 1k, &=1—]+ mk xomnnanapus
1. m=0
2. m=1
3. m=-1

4. Her Takux 3Ha4YEHUI m

®opmupyemas komnerenuus [1K-3

19. BriGepute ypaBHEHUE, ONMUCHIBAIOIIEE IPIMYIO, H300paKEHHYIO Ha PUCYHKE

YV A

»
77 o x

]

1. 3x+2;|,-' +6 =10

, Jy-2x=1

x+£:1
3.-2 3

£_|_£ =1
4. 2 3

®opmupyemas komnerenuust OITK-1

20. OOmiee ypaBHEHHE MIPSAMOIA, TPOXOAIICH depe3 Touky M (—2; —5) u napamiensHON npsMoit

3x+4y+2=0 umeer BUA:

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 komnerennus [1K-1

21. BriOpath ypaBHEHUE IUIUIICA, IPEICTABICHHOTO Ha PUCYHKE:

(=5)? | 0+1? _

1. 9 16
(8 | )7
2. 16 9
=52, 0+D? _
3. 9 16
(+5)° L 0-1?
4. 9 16

®opmupyemas komnerenuus [1K-3

22. 3mavenwe 221 —Z2 s komTUiekcHBIX uncen Z1 = —2 T 31 yZy =3 — 4'ipaBHo
1. —1+2§
> T—10i
L —T+10i
1 4 —7-—10i
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®opmupyemas kommnerenuust OITK-1

23. Anrebpaunueckast popmMa KOMILJIEKCHOTO YUCIA z, U300paKEHHOT0 Ha PUCYHKE, UMEET

Ay

A J

BU:

®opmupyemasi komnerennus [1K-1

1 4}
24. CymMa COOCTBEHHBIX 3HAUEHUI JIMHEWHOTO ONepaTopa, 3aJaHHOr0 MaTpuLien (

O U

paBHa:
1. 1.
2 2
3. -1
4. -2.
®opmupyemas komnerenuus [1K-3
1
h=| -1
25. UtoOsr y6ezlmbc;1 4TO COOCTBEHHBIH BEKTOP JIMHEHHOT0 OnepaTopa, 3alaHHOT0
A= -2 0
ManHHefI COOTBGTCTBYIOH_II/II/I A= 1 Haao MPOBCPUTH PABCHCTBO
2 1 0

|
b
)
|
o o
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2 1 1Y/(1
2 0 —1||-1]=
21 2)00) (o
2-1 1 1 V(1
2 0-1 -1 ||-1l=
L2 1 2-1)1o0

®opmupyemasi komnerennus OITK-1

(—3 7 8\

26. [lana matpuna 4 :L 4 -5 6|rtorma cyMMa 3IEMEHTOB a,; + @, + @y, TOH MATPHUIIBI
6 4 9

paBHa ...

®opmupyemasi komnerennus [1K-1

(5 3 —8)

27. Nanamatpuna A= L 9 -7 6 | Tormacymma 3JIEMEHTOB, PACIIOJIOKEHHBIX Ha IJIaBHOMN
10 3 8

JHaroHaIu 3TOU MaTpulbl, paBHaA ...

®opmupyemas komnerenuus [1K-3

28.0npenenurens F paBeH 0 TIpu 0=

6 So-1

®opmupyemas komnerenuust OITK-1

1

4
®opmupyemas kommnerenuus [1K-1

29. Onpegenurens

paBeH 0 npu o=
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5+3a

30. Onpenenurens pasen 0 mpu o=

1

dopmupyemasi KOMHeTe(}E.[I/IH I1K-3
0) ( -4 , Torna A B paBHO
| uB = |

w1 (1o

31. Hdans matpunel A =

1.(‘8 0)
0 0

-7 0
4.( \|
(1 0

®opmupyemasi komnerennus OITK-1

32. Jlansl MaTpunpl A = |(4 O\u B (‘ 1 1\| , Torna A B paBHO
\0 2) (2 0)

-4 0)

1. ( |
0 0

, ?_ f sﬁ
2 0

3. F._ 4 4<|

\ 4 0)

4. f’z 0

\

®opmupyemas komnerenuust OITK-1

3 4
Az( 0) (-2 \,TOUIaABpaBHO

33. JlaHbl MATPHUIII " B =
o) Lo

1. (_6 O\|
Lo 0
—6 12
2 [5 0}
(~¢ 3

L20 0)
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. (—1 OW
\5 0)

®opmupyemasi komnerenus OIIK-1

4 1
|( OuBz(_l \|,TOFI[aABpaBHo

\0 2) (2 0)

34. Jlansl MmaTpunpl 4 =

1. (_4 0\|
0 0

5 -4 8

L2 0
3.(_4 4|

4, k(fz 0&

\ 4 0)|

®opmupyemasi komnerennus OITK-1

3 4
A:( 0) B_(—Z \\,TOF,I[aABpaBHO
35. JlaHbI MaTPHILBI |” =
LO 5} L 1 OJ

3 2
Az( 0) (-1 \,TOF,Z[aABpaBHO..

' |\0 0
|(—3 6

4,
L6 0)

®opmupyemasi komnerennus OITK-1
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(4 5
37. Jansl Mmatpunpl 4 = 0\|u B = (‘ 2 \, toraa A B paBHO

\0 1) (3 0)
-8 12)
1. ( |
5 0
5 E—S 20'1
\3 0)
N (—8 OW
\0 0)
-3 0
4 (3 i

®opmupyemasi komnerennus OIIK-1

38. Bektopsl 4 = ;3;1) ub(—1;1;3) nmepneHIuKyISpPHBI €CITU k PABHO ...

®opmupyemasi komnerennus [1K-1

39. BekTopsl , — (5:5.%) 1b(2;1;5) nepneHauKyIspHbI €CIIU &k PABHO ...
®opmupyemas komnerenuus [1K-1

40. BekTophl , — (—2:2:4) Hb(k;3;2) mepneHIUKYISPHBI €CIU k PABHO ...
®opmupyemas komnerenuus [1K-1

41. YpaBHeHue npssMoit mpoxoauT yepe3 Touky M (1;1;-1) mepneHaAuKyIsIpHO TIOCKOCTH X+y-72-
11=0, umeet BHUA
1. x+1 _y+1_z-1
1 -1 7
2.X—]:~V—1:Z+1
1 1 -7
3. x—1 _ y—1 _ z+1
-1 —1 -7

4. x+1 _y+1 _z-1
-1 -1 -7

®opmupyemas komnerenuus [1K-1

42. YpaBHeHUE NPSAMON IPOXOIUT yepe3 TouKy M (2;2;-2) nepneHIuKyaspHO MIIOCKOCTH 7X+7y-Z-

7=0, umeeT BUJ,
1. x—2 _y—=2_z+2

-7 7 -1
2. x+2 _y+2 z-2

7 7 -1

x+2 +2 z—-2
3. =YTe_

-7 7 -1
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4. x—2 _y—-2 _z+2

7 7 -1

®opmupyemas kommnerenuus [1K-3

43. YpaBHeHue npsMoit npoxoaut yepe3 Touky M (0;10;-3) neprneHauKyIspHO MI0CKOCTH X+y-
10z=0, nmeeT BULI

l.¥_ y—10 _z+3

1 1 ~10
2. X_y-—10_z+3
1 1 10
3. ¥_ y+10 _z-3
1 —1 ~10
4, X _ y+10 _z-3
1 1 —10

®opmupyemas komnerenuus [1K-3

44. YpaBHeHue npsaMoil mpoxoaut yepe3 Touky M (1;1;-1) nepneHauKymIsipHO MIOCKOCTH X+Yy-7Z-
11=0, umeer BUA
1. x+1 _y+1_z-1
1 -1 7
2 x—1_y—-1_z+I
-1 -1 -7
3. x—-1_y-1_z+1
1T 1 =7

4. x+1:y+1:z—l
-1 -1 -7

®opmupyemasi komnerenuus [1K-3

45. YpaBHeHue npsiMoit mpoxo ut yepe3 Touky M (1;1;4) nepneHuKyasipHO MI0CKOCTUX+Y-Z-
5=0, umeeT BUJ,
1. x+1 y+1 =z-4
1 1 -1
2. x+1 _y+1_ z-4
-1 11

®opmupyemas komnerenuus [1K-3

46. YpaBHeHue npsMoil mpoxoaut yepe3 Touky M (5;5;0) nepneHAUKYISIPHO TIIOCKOCTH 7X-
y+10z-7=0, umeer BuI
lLxX+5 _y+5_ =

7 1 10
2. x=5_y—-5_=z
-7 1 10
3. x=-5_y=-5_ z
7 —1 10
4, X+5_y+5_ z
—7 ~1 10

®opmupyemas komnerenuus [1K-3

47. YpaBHEHHE NMPAMON TPOXOAUT uepe3 Touky M (7;7;7) meprneHauKyIsIpHO TIIIOCKOCTH 4X-y-
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11z=0, nmeeT BUI
1. x-7_y=-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 :y—7 :z—7
-4 -1 11

®opmupyemas komnerenuust OITK-1

48. YpaBHeHue npsiMoit mpoxoauT yepe3 Touky M (0; 0;5) nepreHAUKyISIPHO IOCKOCTH 2X-Y-Z-
1=0, umeer BUA
1. X_ vy _z=5

-2 1 10
®opmupyemasi komnerennus OITK-1

49. YpasHeHue npsaMoil npoxoaut yepes Touky M (1;1;0) nepnenaukymnsipHO TII0CKOCTH 2X+7y-
9z-1=0, umeeT BUL
1.x-1_y-1_ =

2 7 -9
2. x+1_y+1_ =z
2 7 -9
3. x+1_y+1_z
-2 7 -9
4 x-1_y=1_2z
-2 7 -9

®opmupyemas komnerenuust OITK-1
50. Paccrosnue mexay Toukamu A(1,2) u B(k, -1) paBuo 5 nipu k paBHOM ...
®opmupyemasi komnerennus [1K-1

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

®opmupyemas komnerenuus [1K-1

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

®opmupyemasi komnerennus [1K-1

53. Paccrosinue mexay Toukamu A(1,2) u B(k, 5) paBuo 5 ipu k paBHOM ...

®opmupyemasi komnerennus [1K-1
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54. Paccrosinue mexy Toukamu A(1,2) u B(k, 5) paBuo 5 npu k paBHOM ...

®opmupyemas kommnerenuus [1K-1
55. Paccrosinue mexay Toukamu A(1,2) u B(k, -1) paBuo 5 ipu k paBHOM ...

®opmupyemas komnerenuus [1K-1

56. Paccrosaue mexay Toukamu A(1,2) u B(k, 5) paBuo 5 nipu k paBHOM ...
®opmupyemas kommnerenuus [1K-1
57. Paccrosaue mexnay Toukamu A(1,2) u B(k, 5) paBuo 5 npu k paBHOM ...

®opmupyemasi komnerenmus [1K-1

58. Paccrostane mexay toukamu A(1,2) u B(k, -2) paBro 5 npu k paBHOM. ..
®opmupyemasi komnerenmnus [1K-1

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

®opmupyemas komnerenuus [1K-1

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

®opmupyemasi komnerennus [1K-1

PacyeTrHo-rpadpuueckue padorsl no nucuuivinie «Marematuka

Cemectp 1
BAPUAHT Nel

3ananue Ne 1. Haiitu matpuily, oOpaTHYIO JaHHOM:

2 1 3
A=(7 3 10).
LIS 6 20)

3aganmne Ne 2. HaliTi panr MaTpulibL:

( 2 .50 0\
37 0 0].
0 00O
3ampanune Ne 3. Penthb cucreMy ypaBHEHHH METOZOM: a) 00paTHOW MaTpHIbl;

6) mo popmynam Kpamepa; B) metogom ["aycca:
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[X1+X2—4X3=l,
x +2x —3x =5,

i 1 2 3

3x =2x +4x =4,

1 2 3

3apanue Ne 4. Jlansr Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu koopaunater Touek C u Jl, nensmux orpe3ok AB nHa
TPH PaBHBIE YACTH.

3amanue Ne 5. Jlanbl 18a Bekropa a =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (Cl A_, 6_).

x+245  y-24/52
4 2

NpsIMOM; 0) ypaBHEHHUE C YTIOBBIM K03 (HUIIMEHTOM; B) ypaBHEHHE B OTPE3Kax; I') HOPMAJIbHOE YpaBHEHHE.

3aganue Ne 6. YpaBHeHWE IPSIMOHN 3aJaHO B BHJIE = 0. Hancars: a) obliee ypaBHeHHe

3aganne Ne 7. [To popmynam nuddepeHnnpoBaHmst HANTH TPOU3BOIHYIO (PYHKITHH:

y=5x-2).

3aganne Ne 8. Haiiti npon3BOIHYIO CITOKHON (QYHKITUH, TIPEABAPUTEIHHO JIOTApUPMHUPYS €€:

3amanue Ne 9. Haliti mpon3BoJHYIO JTOrapupMHUIECKON, TOKAa3aTeIbHOW 1 CTENEHHON (DyHKIMIL:

arctgx

y=e
3ananue Ne 10. Haiitu npon3BoIHYIO TPUTOHOMETPUYECKON (DYHKIIMH:
arcsin x
Yy=——
X

3ananue Ne 11. Haiitu npousBogHyio ), HESBHOH (QyHKIUH:
x*Hy?=4
3apanme Ne 12. Haiitu npon3BOAHbBIE BBICIIMX HOPSAKOB:
¥y =3x> = 2x% + 5x + 1, naifru y" .
3aganne Ne 13. BEIUuCIUTh CleAyIOIINI Ipeaei, UCTIONb3Ys npaswiio Jlomuramns:

x> —1+Inx
lim—M
x—1 ex —e
3aganue Ne 14. Haiitu skcTpeMyM GyHKINU:

x—2)3-x)
y=—" "

2
X

3ananue Ne 15. VccnenoBaTh AaHHYIO (DYHKIHIO, TOCTPOWUTH € TpadWK M HAMKMCaTh YpaBHEHHE KacaTeIbHOW K

rpaduky B Touke M(X; y):

2

! 2 M(031).

y = e
\2T

BAPUAHT No2

3ananue Ne 1. Haiitu Mmatpuily, oOpaTHYIO JTaHHOM:
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( 11 lw
A=|1 2 2.
22 1)
3aganmne Ne 2. Haiitu panr MaTpuIisl:
1 I_I_W
1 2 3 4
8 7 6 5
-1 -1 1 1)
3aganne Ne 3. Pemuts cricreMy ypaBHEHHI METOJIOM: a) OOpaTHOM MaTpHIIHI;
0) mo ¢popmymam Kpamepa; B) meromom ["aycca:

[4X1 —3x2+2x3 =9,
2x +5x —3x =4,

5x 4+ 6x =2x°=18;

1 2 3

3aganne Ne 4. Haiftu xoopauHate! Touku M( X; y; z), nensieit orpesok AB mexay Toukamu A(2; 1; 3) u B(3; 5; 4):

a) rornosiaM; 0) B OTHOIIEHHH 3:2.

3apanne Ne 5. Jlanst Bexropsl @ = 21 — j—2k w 6 =8i —4 . Haiitu: a) Bektopsl C =24 yd = ¢ —a; 6)
JUIMHBI BEKTOPOB C U d , B) CKaIAPHBIN KBaJIpaT BEKTOPA C , I') CKAISIPHOE IIPOM3BEICHHE BEKTOPOB C U d ; JT) yroJ
MeXKy BeKTopamMu C U d .

3aganne Ne 6. Kakoit yrox o0pasyer ¢ moJoKUTeIbHBIM HampaBieHneM ocu OX mpsamas 2x+2y-5=07

3aganne Ne 7. [To dpopmynam nuddepeHnrpoBaHmst HANTH TPOU3BOIHYIO (PYHKITHH:
ax—b
a

3ananne Ne 8. HaiiTii npor3BOIHYIO CIIOKHON (QYHKITUH, TIPEABAPUTEIBHO JIOrapUPMHUPYS ee:

x+13 (x-2)°
y = .
Ja=3y

3aganne Ne 9. Haiiti npon3BogHy!O JIorapr(hMUIECKOH, TOKa3aTeIbHOW U CTEIEHHONW (QYHKINIA:

X —X

e—e
y=arctg— .

3apanune Ne 10. Haiiti npon3BoiHYIO TPUTOHOMETPUYECKON (DYHKIIMH:

sin x — COsX
y=-
SIn X + COSXx
3ananue Ne 11. Haiitu npousBoaHyto ), HESBHOH (yHKLUHU:

x*+ny-x%e¥=0.

3ananue Ne 12. Haift ipon3BOAHBIE BBICIIMX TOPSAKOB:

y= ¥ , HaiTh y".

3ananue Ne 13. BerauciuTs ClIeqyromui mpeest, UCIoab3ys npaBuio JlomuTas:
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. X4
lim .

X
X—>0 e

3ananue Ne 14. Haiitu skcTpemMmyM QyHKIMH:
y =2 +e*.

3aganne Ne 15. VccnenoBate maHHYIO0 (DYHKIHIO, IOCTPOHUTH €€ rpadUk W HamucaTh ypaBHEHHE KacaTeIbHOH K

rpaduky B Touke M(X; y):
y=(x—-1)e™, M(1;0).
BAPUAHT Ne3

3aganne Ne 1. Haiiti MaTpuily, oOpaTHYIO JaHHOM:

( 4 -8 —SW

A=|—4 T ~1].

s )
3amanme Ne 2. HaiiTy panr MaTpuIibL:

(357}

12 3]
135J

3aganune Ne 3. PemuTh cucTeMy ypaBHEHHH METOIOM: a) 0OpaTHOM MaTpHUIBI;
0) o dpopmymnam Kpamepa; B) metomom ["aycca:

[x1+x2—4x3 =1,
x+2x —3x =5,

1 1 2 3
3x —2x +4x =4:

2

1 2 3

3ananue Ne 4. [lansl aBe Touku A(3; -4; 7) u B(5; -6; 8). Haiitn koopauHATHI BEKTOpa AB ; KOOpAWHATHI TOYKH E(X;
y; z), nensmnien orpe3ok AB B otHomeHnu 2:3.

3aganue Ne 5. Haiitu 1iuny BekTOpa a =20i +30 j — 60k ¥ ero HanpaBJIAIOMINE KOCHHYCBI.

3ananue Ne 6. Onpenenuts TUIOMAIL TPEYTOJbHNKA, 00pazoBaHHOTO MpsiMoii 4x+3y-36=0 ¢ ocsMu KOOpAMHAT.

3apanune Ne 7. [To popmynam nuddepeHMpoBaHns HAUTH TPOU3BOAHYIO (QYHKIINU:

X
y=— g
c b+c

- ax

3ananue Ne 8. HaiiTii mpon3BOIHYIO CIIOKHON (DyHKIIMHU, MpEABAPUTETHHO JIOTapupMupys e:

(x+1)?

r= 3 4
(x+2)(x+3)
3ananue Ne 9. HaiiTii mpon3BOIHYIO JIOTApUPMUIECKOMN, ITOKA3aTEILHOW U CTETICHHOHN (DYHKITUN:

I+x L
) —— arctgx.

2

= In(
’ 1—x
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3amanne Ne 10. Haiiti npon3BoiHYIO TPUTOHOMETPUYECKON (DYHKIIMH:
y = tgtx.
3amanne Ne 11. Haiiti npousBoaHy0 V., HESBHOH (QyHKIUH:

x3+y*-3xy=0.

3ananue Ne 12. Haiity npon3BOAHbBIE BBICIINX TOPSAKOB:

y=A a* —x? , Hautmy"

3aganne Ne 13. BEIUCIUTE CIIEAYIOMINN IIpEei, UCTIONB3YS paBwio Jlomuras:

X =3 +2
Ilm_
x—1 x3 —4x2 +3

3ananue Ne 14. Haiitu sxcTpemMmyM QyHKIMU:
— 42
y=x —2x+3.

3amanue Ne 15. VccienoBare aaHHYI (DYyHKLHUIO, IOCTPOUTH €€ rpaduk U

rpaduky B Touke M(X; y):

3
y= 4x — x? , M(2;3).

Cemectp 2
BAPHUAHT Nel
3adanue Ne . HaliTi HeollpeIeIeHHBIC HHTETPAJIBL:
a) J. e sin 2xdx ; 6) jarctg xdx ;
dx dx

dieres DIl

HamucaTh ypaBHEHHE KacaTelbHOW K

3adanue Ne 2. BEIYUCTUTH ONIpe/ielIeHHbIE HHTETPaJIbl (PYHKIIMH OTHOW TIEPEMEHHOM:

)]‘ dx ! .
a0—1+\/}; 6)(J;xe dx
3adanue Ne 3. BeraueanTs muonia s GUrypsl, OrpaHI4eHHOM JIMHUSAMU:
y=x*y=1-x

3adanue Ne 4.

a) McenenoBarh CX0MMOCTb HECOOCTBEHHOIO HHTErpaa:
—X

Ie dx
0

6) Berunciauts HecoOCTBEHHBII HHTETPAT
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ctgxdx

O -h‘t:]

3adanue Ne 5. Haiitn a) yactHble npon3BoHbIe i1 GyHKIMH; 0) grad z, | grad z | U TIPOU3BOJIHYIO T10

dx( d
HaIPaBIICHHIO i(aé_] B TouKe A(Xjy); T =T =(a1;a2).

2 z =597 4 xarsin y: 6) z =X’y —4x+1> =3, 4(L1) = (2;— J5 )
3adanue Ne 6. ViccnenoBath GyHKIMIO Z=f(X;y) Ha SKCTPEMYM.
z=4(x-3y)—xy—4y* —x* +1

3adanue Ne 7. Haiitn oO1ee u yactoe pemenne aupGpepeHnnaabHOro ypaBHeHHUSI.

I

a) y'sinx—ycosx =1;y9 =0;x0 = )

6)y'xInx =) y(e)=e-1;)(e) =1
3adanue Ne 8. Haiitu obmiee u yactoe pemieHne nudepeHInaIbHOro YpaBHEHUS.
Y =61 +9y =92 —12x +2; 1(0) = 1;'(0) = 3

3adanue Ne 9. Haiitu ob1iee perieHne cucteMsl qudQepeHnnanbHbIX YpaBHEHHUH.

dx
—=x+4
[dt d
jdl:2x+3y

3adanue Ne 10. ViccienoBaTh Ha CXOIMMOCTD YHCIOBOU PsiJl C IOMOIIBIO TOCTATOYHBIX TPH3HAKOB.

o0
3n+1

2
n=1+/n3"

3adanue Ne 11. Halith pamuyc M MHTEpBaJI CXOJUMOCTH CTENEHHOTO psija. MccienoBaTh CXOQMMOCTh psijia Ha KOHIAX
HUHTEpBaJla CXOJUMOCTH.

2
® n° -6 I
2 (x—9)
n=3 6"
3adanue Ne 12. Beraucauts NpHOIMKEHHO ONIPEAEIEHHbBIH HHTETpal, UCIIOIb3Ys pa3sioKEeHUE MOABIHTErPATbHON QYHKINT

B CTENICHHOH PAJI ¥ MOWICHHOE WHTETPUPOBAHUE TTOTYISHHOTO psaa. Pe3ynbrar paccautarh ¢ TouHOCTHIO 710 €=0,001.

1 _
ICOS \/ZXdX
0

BAPUAHT Ne2
3adanue Ne 1. HaliTn HeompeieleHHbIE HHTETPAIIB:
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xdx .

2x? —3x+1 dx
B) J. 3—dx ; r) I— .
x +1 sin x + tgx

3adanue Ne 2. BeraucnuThb onpe/eseHHble HHTErpajibl QyHKIUH OJJHOH IIepeMEeHHOM:

1

xdx %

a)? ;2 2 6) | xcos xdx

o™ +1) g

3adanue Ne 3. BEIMUCTHUTH TIOMAAb GUTYPHI, OTPAaHUYCHHON JTHHUSMHU:
T
y=cos2x; y=0;x=0; x= —

4
3adanue Ne 4.

a) MccnenoBaTh CXOIMMOCTh HECOOCTBEHHOI'O HHTETpaia;
[5s)
xdx

——
) X -1

0) Beruuciauts HecOOCTBEHHBII UHTETpa
3 dx

J

o (x —1)

3adanue Ne 5. Haiitn a) yactHble npou3BoHbIe 11 GyHKIMH; 0) grad z, | grad z | 1 TIPOU3BOIHYIO I10
dx( dz
HAMpaBJICHHIO 1 Ld_R_J B Touke A(X;y); T =R =(ai;a2).

2
x —_—
2) z = — cig(3y —9x); 6) z = 2% — 2 + 24x +3[y —dnp; A(41) =(9;12).
y
3adanue Ne 6. ViccnenoBath QyHKINIO Z=f(X;y) Ha SKCTPEMYM.
z=4x—-12y -3xy +4)* +3x* +2.
3adanue Ne 7. Haiitn obmiee u yactoe penierne audepeHInaIbHoro ypaBHEHHS.

T
OO X sin 2x; yg =3:X0 =

2
6) y”cos4 x=-sin2x; y(n)=0;)'(n)=2;y'(n) =-1

a) Y —ysinx =e

3adanue Ne 8. Haiitn oOmmee n yactoe pemenne audGpepeHnnaabHOro ypaBHeHHUS.
V' =8y +16y =2¢*;1(0) = 0;)'(0) =1

3adanue Ne 9. Haiitn oO1uiee penieHre cucteMsl TuddepeHanbHbIX ypaBHEHHUH.
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dx
—=5x+4
{dt Y

jdl: x4+ 11y
L dt

3adanue Ne 10. ViccnenoBaTh Ha CXOIMMOCTD YHCIIOBOU PsiJl ¢ IOMOIIBIO TOCTATOYHBIX TIPU3HAKOB.

°°(| 5n-3 \T
n§1k3n2 +1)

3adanue Ne 1. HaliTu paanyc U MHTEpBal CXOAMMOCTH CTENEHHOro psjaa. MccinemoBaTh CXOIUMOCTh psiia Ha KOHIAX
HHTEpBaJIa CXOJUMOCTH.

00 2
+3
> =, +3)"
n=1 37

3adanue Ne 12. BEIYUCTUTD MPUOIMKEHHO OTIPEICIICHHBIN HHTETPAJl, UCTIOIB3YS Pa3lIOKCHHE OABIHTETPANEHON ()YHKIIHN
B CTEIICHHOM psii ¥ MOWIEHHOE HHTEIPUPOBaHKE TIOIy4YeHHOro psija. PesynpTar paccunTars ¢ TouHoCThIO 10 €=0,001.

0 23
—2X
xe dx

-0,5
BAPUAHT Ne3

3adanue Ne I. HaiiTn HeonpeielneHHbIE HHTETPAJIBL:

X ax x
a).[m; 6)Ix3 dx ;
(B3x —7)dx dx
X 4P +4x 116 njmp\/m

3a§auue No 2. BeIYucianuTh OnpeaesieHHbIe HHTETpatbl (pyHKITNH OTHON ITepeMeHHOM:
e
xdx
a)J—z; 6)_[111de
11 + X 1

B)j

3adanue Ne 3. Beraucianuts mwiomans GUrypsl, OrpaHHYSHHON JTHHUSMU:

y=llry=0x=-2x=1

3adanue Ne 4.

a) HCCHCHOB&TL CXOIHUMOCTb HECOOCTBEHHOT'O HHTErpaja:
o0
arctgxdx

1 1+x2

6) Berunciauts HecoOCTBEHHBII HHTETPAT
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3adanue No 5. HaWiTi a) 4acTHBIC IPOM3BOIHBIE It GyHKINH; 0) grad z, | grad _Z| 1 TIPOU3BOIHYIO T10

dx( dz
HaIPaBIICHHIO éLQLﬁ_J B TouKe A(Xjy); T =T =(a1;a2).

a) z = x*arccos’ (x +3y) — y?x +2; 6) z =3x + y2 —6x +3y; A(8:-2); 0= (—4:3).
3adanue Ne 6. ViccnenoBaTth QyHKIHIO Z=f(X;y) Ha SKCTPEMYM.
z=2x>+3xy+8y* —6x-26+4

3adanue Ne 7. Haiitn oO1ee u yactoe pemenne aupGpepeHnnaabHOro ypaBHeHHUS.

L2y
a) y +—=—x2;y0 =1;x9 =3
X

02y =y 0(9) =8;)'(9) =3
3adanue Ne 8. Haiitn oOiee u yacroe pemenne qudhepeHInanbHOr0 ypaBHEeHHSI.

Yy +6y +13y = Se_x;y(O) = 3_; y'(0)=2
2

3adanue Ne 9. Haiitn oO1iee peeHre cucteMsl TuddepeHuanbHbIX ypaBHEeHHH.

dx
—=-3x+2
{dt 4

7dl: —2x+y
Ldt

3adanue Ne 10. ViccnenoBaTh Ha CXOAMMOCTD YHCIOBOU PS¢ IOMOIIBIO TOCTATOYHBIX MPU3HAKOB.

S |

a1 lnn

3adanue Ne 11. Haiiti panmuyc m MHTEpBaJI CXOJMMOCTH CTENEHHOTO psija. McciienoBaTh CXOQMMOCTh PsiZia HAa KOHIAX

HHTEpBaJia CXOAUMOCTH.
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O N N
2 > X
n!
n=1
3adanue Ne [2.Bpr4uciuTh MPUOIMKEHHO ONpPENENICHHBI UHTErpa, UCIOJb3Ys Pa3oKeHHEe MObIHTErPaIbHOM

(DYHKIINH B CTETICHHOM PsIJl U MOWICHHOE MHTETPUPOBAHNE MOITYYCHHOTO psifia. Pe3ynbTaT paccuuTaTh ¢ TOUHOCTBIO 10
€=0,001.

0,5

!xln(l + x)dx

5. MeToanyeckue MaTepuasibl, onpeesiomue Nnpoueaypbl OlleHUBAHUS KOMIIeTeHIMU
5.1 Kputepun oueHNBaHMS Ka4eCTBa YCTHOIO OTBeTa

OneHka «OTJIMYHO» BBICTABIsAETCS 3a TJIyOOKOe 3HAaHHE MPEeIyCMOTPEHHOIO MporpaMMoin
Marepuaia, 3a yMEHHEe YeTKO, JIAKOHWYHO M JIOTMYECKH [OCJIEeOBATEIbHO OTBEYaTh Ha
HIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «XOpomio» — 3a TBEpPIOE 3HAHWE OCHOBHOrO (MIPOrpaMMHOTO) Marepuaia, 3a
IpaMOTHBIE, 0€3 CYIIEeCTBEHHbIX HETOUHOCTEH OTBETHI HAa IOCTaBJIEHHBIE BOIIPOCHI.

OrneHka «yJa0BJIETBOPUTEIBHO» — 33 00IIee 3HaHWE TOJIBKO OCHOBHOTO MaTepHhalia, 3a OTBETHI,
coJiepKalliie HEeTOYHOCTH MJIM c1a00 apryMEeHTHpPOBaHHbIC, ¢ HapyLIEHHEM IOCIEeI0BATEIbHOCTH
U3JI0KEHUSI MaTepHara.

OneHka «HeyJAOBJETBOPUTEJbHO» — 33 HE3HaHME 3HAUUTENBHOW YacTH MPOrpaMMHOI0
Marepuaia, 3a CyIIECTBEHHbIC OIMOKU B OTBETaX Ha BOMIPOCHI, 32 HEYyMEHUE OPHUEHTHPOBATHCS B
MmarepHale, 32 He3HaHWe OCHOBHBIX MOHATHH JUCHUIUINHBL.

5.2 Kpurepuu oueHMBaHUs TeCTHPOBAHMS

[Ipu TecTupoBaHMU Bce BepHbIE OTBETHI Oepyrcs 3a 100%.
90%-100% oTan4HO

75%-90% xopo1o

60%-75% ynoBIETBOPUTETHHO

MmeHee 60% HeyloBIETBOPUTEIBHO

5.3 Kpurepuu oueHMBaHUsI KAa4eCTBA BbINOJHEHHUSI KOHTPOJIbHON padoThl

OneHka «OTJIMYHO» BBICTABISETCS 3a TJIyOOKOE 3HAHHME MPEIyCMOTPEHHOTO MPOrpaMMoi
MaTepuaia, COACPXKAIIEerocs B OCHOBHBIX W JIOTIOJIHUTEIHHBIX PEKOMEHOBAHHBIX JINTEPATYPHBIX
UCTOYHUKAX, 32 yMEHHE 4YETKO, JIAKOHMUYHO U JIOTUYECKH TIOCIEIOBaTEIbHO OTBEYAaTh Ha
MOCTaBJICHHBIE BOMNPOCHI, 32 YMEHHE aHAJIW3UPOBATh H3ydaeMble SIBIICHUS B MX B3aHUMOCBS3H U
TUAIIEKTHYECKOM Pa3BUTHH, PUMEHATh TEOPETHUYECKUE TMOJIOKEHUS MPU PEHICHUH MPAKTHYECKUX
3ajad.

OleHKa «XOpOWIO» — 3a TBEPAOE 3HAHME OCHOBHOrO (IIPOrpaMMHOr0) MaTepualia, BKIHOYas
pacueTsl (Ipu HEOOXOIMMOCTH), 3a TpPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTABJICHHBIC BOMPOCH, 32 YMEHHE MPHUMEHSTh TCOPETHUYECKHE TOJNOKEHUS ISl PelICHUS
MPAKTUYECKHX 3ajay.
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OneHka «y/0BJETBOPUTEJIbHO» — 3a 0OlIee 3HAaHME TOJIBKO OCHOBHOIO Marepuaia,  3a
OTBETHI, COJEp)KAIME HETOYHOCTH WJIM Clad0 apryMEeHTUPOBaHHBIE, C HapylIICHHEM
H0CJIEI0BATEIBHOCTH M3JI0KEHHsI MaTepHaia, 3a ci1aboe NMPUMEHEHUE TEOPETUYECKUX IMOJIOKEHUN
IIPU PELLIECHUH ITPAaKTUYECKUX 3a/a4.

OneHka «Hey/10BJIeTBOPUTEJbHO» — 32 HE3HAHNE 3HAUUTENIBHON YacTH POrpaMMHOI0 MaTepuaia,
3a CylIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS B pacyueTax, 3a
HE3HAHUE OCHOBHBIX MOHATUH IUCLUIUIMHBI

5.4 Kpurepum oueHMBaHHMSI Ka4eCTBA BbINOJHEHHUS PACYETHO-TpaduiIecKoil padoThl

OneHka «OTJIMYHO» BBICTABISETCS 3a INIYOOKOE 3HaHHWE MPEIyCMOTPEHHOTO MpPOrpaMMon
MaTepuaia, COJAEPKAIIErocsi B OCHOBHBIX M JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
HUCTOYHUKAX, 3a YyMEHHE 4YETKO, JIAKOHWYHO U JIOTUYECKH TMOCIEAOBaTEIbHO OTBEYATh Ha
MOCTaBJICHHBIC BOIPOCHI, 32 YMEHHUE aHAJIU3MPOBATH HU3y4aeMbIC SIBICHUS B HMX B3aUMOCBS3H M
JTUAIIEKTUYECKOM Pa3BUTUU, MPUMEHATh TEOPETUUYECKUE IMOJIOKEHUS MPU PELICHUH MPAKTHYECKUX
3azad.

OlleHKa «XOpOWIO» — 3a TBEPIOE 3HAHME OCHOBHOTO (IIPOrpaMMHOr0) MaTepualia, BKIIOYas
pacueTsl (Ipu HEOOXOIMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHE MPHUMEHSTh TEOPETHUYECKHE TOJNOXKEHUS ISl PpelICHUS
MPaKTUYECKHX 3a]1ay.

OneHka «yAOBJIETBOPUTEJIBLHO» — 3a oOllee 3HAaHME TOJIBKO OCHOBHOTO MaTrepuana,  3a
OTBETHI, COJAEpIKAI[Ue HETOYHOCTH WJIM CcJad0 apryMEHTHPOBAaHHbIE, C HapyIICHHUEM
MOCIIE0BATEIHLHOCTH HM3II0KEHUS MaTepuana, 3a ciaboe MpUMEHEHHE TEOPETHUYECKUX MOJIOKEHUN
MIPU PEIICHUHU TTPAKTUUECKHUX 3a/1a4.

OLeHKa «Hey/0BJIETBOPUTEIbHO» — 3a HE3HAHWE 3HAYUTEIBHOM YacTH NPOrpaMMHOT0 MaTepHuana,
3a CYIIECTBEHHbIE OMMOKU B OTBETaX Ha BOMPOCHI, 32 HEYMEHHE OPUEHTUPOBATHCS B pacyerax, 3a
HE3HaHUE OCHOBHBIX MOHATUN JTUCHHUTIIINHBI

5.5 Kpurepuu oueHnBaHusi pe3yJbTaTOB OCBOCHHMSA JUCHHUIINHBI

OneHka «OTJIMYHO» BBICTABISETCS 3a TIYOOKOE 3HaHHWE TMPEIyCMOTPEHHOTO MPOTrpamMMon
MaTepHuaia, COJEPKAIIEerocsi B OCHOBHBIX M JOMOJTHUTEIBHBIX PEKOMEHOBAHHBIX JIUTEPATYPHBIX
HMCTOYHHMKAX, 33 YMEHHME YETKO, JIAKOHUYHO M JIOTMYECKM TMOCIEAOBAaTeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIMPOCHI, 32 YMEHHE aHAJIU3MPOBATh HU3y4aeMbIE SIBICHWS B HMX B3aUMOCBS3H H
JUAJIEKTUYECKOM Pa3BUTHH, MPUMEHATh TEOPETUUECKHUE IMOJOKEHUS MPHU PEUICHUU MPAKTHYECKUX
3ajad.

OLeHKa «XOpomIo» — 3a TBEPJOE 3HAHME OCHOBHOrO (MPOrpaMMHOr0) maTepuana, BKIHOYast
pacdeTsl (TIpu HEOOXOIWMOCTH), 3a TpPaMOTHBIE, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJICHHBIE BOIPOCHl, 3a YMEHHUE MPUMEHITh TEOPETUUYECKUE TOJIOKEHUS M PEIICHUs
MPaKTUYECKHX 3a]1a4.

OneHka «yAOBJIETBOPUTEJIBbHO» — 3a oOllee 3HaHME TOJBKO OCHOBHOIO Marepuaia,  3a
OTBETHI, COJAEPXKAIUE HETOYHOCTH WM c1abo apryMeHTHpPOBaHHBIC, C HapyIICHHEM
MOCJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuana, 3a ciaboe MPUMEHEHHE TEOPETUUYECKUX MOJIOKEHUMN
P PELLICHUU MTPAKTUYECKHUX 3a/1au.

OneHka «HeyJI0BJIeTBOPUTENbHO» — 32 HE3HAHWE 3HAUUTEIbHOM YacTH MPOTPaMMHOIO
MaTepuaia, 3a CyleCTBEHHbIC OIMMOKA B OTBETaX Ha BOMPOCHl, 32 HEYMEHHE OPUEHTUPOBATHCS
B pacyerax, 3a HE3HAHHE OCHOBHBIX MOHATUN AUCLUILINHBL.
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