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1. HEJIU OCBOEHMUS JUCHUIIJINHBI
1.1 LHeab1o ocBOCHUS IUCHUIUIMHBI «MaTemMaTHKay SBISCTCS:

— ¢opmupoBanue yriayOJIeHHBIX NPO(HECCHOHANBHBIX 3HAHWK B 00JAacTH BHICIICH
MaTEMaTHKH.

1.2 3aga4u TUCHUTITUHBIL:

— 3HaKOMCTBO C BOKHEHIIIMMH MOHITHSIMA MaTEMaTHIECKOTO arapara.

— M3ydeHne TeOpeTHIECKUX OCHOB, IPUEMOB U METOJIOB BBICIIICH MaTEMAaTHKH.

— BBIpa6OTKa IMPAaKTHUYCCKUX HABBIKOB MATCMATUYCCKOI'O HCCIICOOBAHUA SIBJICHUH U
mpouccCCoB, CBA3aHHBIX C CEIbCKOXO03SMCTBEHHBIM MMPOU3BOJACTBOM.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON ITPOI'PAMMBI

2.1. lucumumnmaa «MaremaTthka» OTHOCUTCS K 0a3oBoi yacTu bioka 1, umeeT TecHyt0
CBSI3b C IPYTMMH JTUCIUILIMHAMHU.

2.2. B Tabnume mNpUBEACHBI MPEIISCTBYIONIME U MOCIEAYIOUUE JUCHUIUIHHBI,
HamnpaBlieHHbIe HAa (OPMUPOBAHHE KOMIETEHIIMH MUCIUIUIMHBI B COOTBETCTBHU C MaTpullel
komnerenuui OII.

HpeIlIHeCTByIOI].[I/Ie 1 nmocjeayrimue 1TuCuunaInHbI,
HalpaBJCHHbIC HA Q)opanOBa}me KOMIIeTeHIIii

Ne
/ Hpe[[I_HCCTByIOH_[I/Ie AUCIHUITIIINHBI HOCJIG[[YIOH_[I/IC JOUCIHUITIIINHBI
I1/11
1. Omnupaercs Ha 3HAHUS, CHOPMHUPOBAHHBIC ['uapapivka
JUCHUTUIMHAME IIPEABIIYIIETO YPOBHS Temnorexnuka
oOpa3oBaHUs ABTOMATHKA

TeopeTnueckas MEXaHHKa
ConpoTuBieHne MaTEPUAIIOB

Teopust MEXaHU3MOB U MallllH
JleTanu mMamyH 1 OCHOBBI
KOHCTPYUPOBaHUS MalllMH
Hane:xHOCTh TEXHMYECKUX CUCTEM
[Ipukiagnas MareMaTuka
CTaTucTUKO-MaTeMaTHYECKUE METOIBI
B TEOPUU HAJEKHOCTH




3. THAUKATOPBI JOCTUXEHUA KOMIIETEHLHUA

[Inanupyembie pe3yJabTaThl OCBOGHUsS oOOpaszoBaTenbHOW mporpammer  (OIT) —
KOMIIETEHIIMH OOYYAIOLINXCSl ONPENeNSIOTCS TPeOOBaHUSAMHU CTaHIApTa MO HAIMPaBICHHUIO

noarotoBku 35.03.06 ArpoumxkeHepuss U (GOPMHUPYIOTCI B COOTBETCTBHM C WHIWKATOpa

noctmxennnt OI1

Ne Homep/ HaumenoBanme B pe3yabrare uzydenusi yueOHoOM
o/ HHIEKC KOMIIETCHIINH AUCHHUILIMHBI 00y4arommecst 10JKHbI:
o | KOMIETeHIH (MJ1M ee YaCTH)
"
1 2 3 4
1. OIIK-1 Cnocoben pemarp tumo- | OIIK-1.1. JleMoHCTpHUpyeT  3HaHUE
Bble 3a7aud MpOo(eccHo- | OCHOBHBIX 3aKOHOB MaTeMaTHUYECKHUX,
HaJIbHOM JESITEbHOCTU Ha | €CTECTBEHOHAYUYHBIX u
OCHOBE 3HAaHUI OCHOBHBIX | 0OLIEIPO(PECCHOHANBHBIX  JTUCIMILIHH,
3aKOHOB MaTEMaTHUYECKUX | HEOOXOAUMBIX JJIsi PEIICHUs THUIIOBBIX
U eCTECTBEHHBIX HAYK C | 3a7a4 B 00JIACTH arpOMHKCHEPUU
npumenenueM wuHpopma- | OIIK-1.2. Mcnons3yeTr 3HaHUsS OCHOBHBIX
LUMOHHO-KOMMYHHMKAIIMOH- | 3aKOHOB MAaT€MAaTHUYECKUX M €CTECTBEH-
HBIX TEXHOJIOTUH HBIX HAyK JJIs PEIIeHUs CTaHAapTHBIX 3a-
Jla4 B arpOMHKEHEPHUH
OIIK-1.3. [Tpumensier uHPOPMAITMOHHO-
KOMMYHHKAITIOHHBIE TEXHOJIOTHH B
pEIIeHNH TUIOBBIX 33]1a4 B 00J1aCTH
arpouHXXEHEepUn
2. ITK-1 l'otoBHocTs wW3ywarh u | [IK-1.1. JlemoHCTpupyeT 3HaHUS OCHOB-
UCIIOJIB30BaTh  HAY4HO- | HBIX JTAllOB PAa3BUTHUS HAyKU M IOJIOKE-
TEXHUUYECKYIO HUSl METOJOJIOTUU HAY4YHOTO HCCIIeJ0Ba-
UH(OpMALHIO, HUS; OOIEHAYYHbIE METOBI MPOBEICHHS
OTEYECTBEHHBIH M 3apy- | COBPEMEHHOI'0 Hay4YHOTO HCCIIEIOBAHUS
6exHbIil onbIT o Tematu- | [IK-1.2. OOpabareiBaeT ¥ XpaHUT HH-
K€ HCCIIeTOBaHUM dbopManuio, MONTYYEHHYIO B PE3yJIbTaTe
W3YYCHUS HAy9IHOU JTUTEPATyPhI
ITIK-1.3. OcymiecTBiasieT 000CHOBaHHBIN
BBEIOOP TeMBbI HAYYHOU PaboThI; oopmite-
HUs y4eOHO- MCCIIeTOBATEIBCKUX PabOT
3. I1K-3 ['otoBHOCTE K 00pabotke | [TK-3.1. IlpumMeHsieT OCHOBHBIE 3aKOHBI
PE3yJIbTaTOB HKCIEPUMEH- | €CTECTBEHHOHAYUHBIX AUCLUUILIMH B MPO-
TaJbHBIX UCCIIEI0BAHUI (eccuoHambHON JEeSTETLHOCTH, METOJIBI
MaTEeMaTHYeCKOTr0 aHallu3a U MOJEIUPO-
BaHUs, TEOPETUYECKOTO M HKCIIEPUMEH-
TaJbHOTO UCCIIEJOBaHUS U 00pabOTKe MX
pEe3yJIbTaTOB
[1K-3.2. Mcnonb3yeT OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JHUCLUIUIMH B IIPO-
(beccuoHaIbHON EATEeIbHOCTH, METOJbI
MaTEMaTHYECKOI0 aHallu3a U MOJEJINPO-
BaHHUs, TEOPETUYECKOTO0 U HKCIEPHUMEH-
TAJIBHOTO HCCIIEJIOBaHUsS yMeTh oOpaba-
THIBaTh UX PE3yJIbTAaTh
I1K-3.3. Kputudecku OCMBICIMBAET pe-
3yJIbTATHI MIPUMEHEHHUS OCHOBHBIX




3aKOHOB €CTECTBEHHOHAYYHBIX
JUCLUIINH B npogeccuoHaTbHON
NeITENIbHOCTH, HCIHOJIb3YeMbIe METOJbI
MaTeMaTHIECKOTO aHaIM3a u
MOJICTTUPOBAHMS,  TEOPETUYECKOTO |
HKCIIEPUMEHTAIBHOTO WCCIICAOBAHUS MIPH

00paboTKe pe3ysibTara

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI

4.1. OFbEM JUCHUILIMHBI U BUJIbl YYEBHOM PABOTHI

Ounas popma o0yueHHS

Bun yueOHoii padoThl Bcero CemecTtpsl
1acos Nel Ne 2
4acoB 4acoB
1 2 3 4
AyIMTOpPHAsI KOHTAKTHAS 158 90 68
paboTta (Bcero)
B ToMm uucne: - -
Jlexuu 70 36 34
[TpakTHyeckue 3aHATHS 52 18 34
JlabopatopHbie paObOTHI 36 36 —
KonrakTHasi BHeayauTOpHasi pa-
o0ora, 6 mom yuchue:
WNupuBunyanbHple U IPYIIIOBBIE 4 2 2
KOHCYJIbTAITH
CamocrosiTe/ibHas paborta 72 25 47
odyuawmierocsi (CPO) (Bcero)
Pacuemno-epagpuueckas paboma 15 10
Tloozomoexa K 3auamusim 15 10
Iloozomosxa k npomescymounomy 15 10
KOHmMpOoJaio
Camonodzomoska 27 10 17
IIpome:xy | sk3ameH (), B ToM 2 (54) 2 (27) 2 (27)
TOYHAS qucIIe:
arrecraum | [Ipuewm 7k3., yac. 1 0,5 0,5
i Koncynbranus, Jac. 4 2 2
CPO, uac. 49 24,5 24,5
HUTOI'O: | yacoB 288 144 144
Obmasn 3ad4. ell. 8 4 4
TPYA0eMK
0CTh
3aouHas popma oOydeHHS
Bup yueOHoit padoThI Bcero CemecTtpsl
4acoB

Ne 1 Ne 2




4acoB 4acoB
1 2 3 4

AyauTOpHAsi KOHTAKTHAas 158 90 68
paboTa (Bcero)
B ToMm uucne: - - -
Jlexuuu 70 6 6
[IpakTueckue 3aHATUA 52 8 6
KonrakTHasi BHeayauTOpHasi pa- - - -
0oTa, 8 mom yuciue.
NunuBuayanbHble W TPyNIIOBBIE 2 1 1
KOHCYJIbTAIIUU
CamocrosiTesibHAsE padora 247 125 122
oo0yuarwmerocs (CPO) (Bcero)
Koumponvnas paboma 97 50 47
TToozomoska x 3auamuam 50 25 25
I10020mo6Ka K NpoMeAHCyMOUHOMY 50 25 25
KOHmMpOoJuio
Camonoozomoexa 50 25 25
IIpomexy | 3auét (3), B TOM 3 3 —
TOYHAaA qHUCIIe:
arrecrauu | [Tpuem 3adera, yac 0,3 0,3 —
s sk3aMeH (D), B ToM 209 — 209

qucJe:

IIpuem 3k3., yac. 0,5 0,5

CPO, yac. 12,2 3,7 8,5
HUTOI'O: | yacoB 288 144 144
Obmasn 3a4. eI, 8 4 4
TPYA0eMK
0CTh

4.2. COJEPXKAHUE YUYEBHOW JUCIUATILIMHBI

4.2.1. Paznennl (TeMbl) AUCHUILINHBI, BUABI Y4eOHOI 1esiTeIbHOCTH H (GOPMBbI KOHTPOJIA

Ounas popma oOyueHHS

Ne
n/n Buabl yueOHoit
®opmbl
AesiTeJJbHOCTH, BKII0Yast .
TeKylled u
HaumenoBanue pasgesa (TeMbl) CaMOCTOATEILHYI0 padoTy
MPOMEKYTOY
JUCHHUILINHBI o0yuyawumuxcsi (B yacax) .
HOI1
J | JP | I3 | CP | Bee | 2TTCCTAIMH
ro
1 2 3 4 5 6 7 8
Cemectp 1




1 | Pazden I. DOnemeHTHl IuHEWHOH | 4 2 4 6 16 | Cobecenosa-
anreOpsl. HHE, KOJUIOK-
BUYM, Te-
KyLIUil TecTo-
BBI KOHTPOJIb
2 | Pazden 2. DneMeHTHl BEKTOpHOU an- | 4 2 4 6 16 | CobGecenoBa-
reOphl. HHE, KOJIIOK-
BHUYM, Te-
KyLIUil TecTo-
BbII KOHTPOJb
3 | Pazden 3. AHanutuyeckas reometpus | 8 4 8 6 26 | Cobecenosa-
Ha INIOCKOCTH U B IPOCTPAHCTBE. HHC,  KOJJIOK-
BUYM, Te-
KyLIUil TecTo-
BBI KOHTPOJIb
4 | Pazoen 4. BBenenue B aHanus. 20 | 10 20 7 57 | CobecenoBa-
HHE, KOJUIOK-
BHUYM, TE-
KyLIMil TecTo-
BBIIl KOHTPOJb
5 | BaeayauTtopHas KOHTakTHas paboTa - - - - 2 | I'pynmoBeie u
WHMBHyalb-
HbIE KOHCYJIb-
Tal
6 | [IpomexkyTouHAas aTTeCTALMS 27 | Jk3ameH
Hroro yacos 3a 1 cemecTp: 36 18 36 25 | 144
Cemectp 2
7 | Pazoden 5. VInTerpanbHOE UCUYUCICHUE | 8 — 8 10 26 | Cobecenona-
(GYHKIIUHY OHON TIEPEMEHHOM. HHME, KOJIJIOK-
BUYM, Te-
KyIIMH TecTo-
BBI KOHTPOJIb
8 | Pazden 6. uddepenumanpaoe | 8 - 8 10 26 | Cobecenosa-
ucurcieHne (GYHKIUU HECKOJIbKUX HHME,  KOJUIOK-
MIEPEMECHHBIX. BUYM, Te-
Kyl TecTo-
BBI KOHTPOJIb
9 | Pazoen 7. ludpdepenunanbupie ypas- | 4 — 4 8 16 | Cobecenona-
HEHMSL. HHE, KOJUIOK-
BUYM, Te-
KyLIUil TecTo-
BbIH KOHTPOJIb
10 | Pazden 8. Uucnosble U PpyHKIMOHANIBL- | 4 - 4 6 14 | Cobecenosa-
HBIC PSJIBI. HHME, KOJUIOK-
BUYM, Te-

KyIIMA TecTo-
BBI KOHTPOJIb




11 | Pazden 9. CnyuaiiHple coObITUS U | 6 — 6 6 18 | Cobecenona-
CIy4YalHbIE BEJIUYHUHBI. HHE, KOJUIOK-
BUYM, Te-
KyLIUil TecTo-
BBI KOHTPOJIb
12 | Pazoden 10. Metonbl maTemaTudeckou | 4 — 4 7 15 | Cobecenosa-
CTaTUCTHUKH. HHE, KOJUIOK-
BUYM, Te-
KyLIMil TecTo-
BBII KOHTPOJb
13 | BueayauTtopHast KOHTakTHas paboTa - — — - 2 | I'pynnoBele u
WHIUBUYaJb-
HbIE KOHCYJIb-
Talu
14 | IlpomeskyTOUHas aTTECTALIUSA 27 | Dx3ameH
HToro yacos 3a 1 cemecTp: 34 - 34 47 | 144
Bcero uacos: 70 | 36 52 72 | 288
3a0unas Gpopma 0OyueHus
Ne
n/n Buabl yueOHoit
DopMbI
e TeJIbHOCTH, BKJIKHYas -
TeKyllel u
HaumenoBanue pasaesia (TemMbl) CaMOCTOSATEILHYIO padoTy
MPOMEKYTOU
AMCIMILTHHBI oOyyarommuxcsi (B yacax) 3
HOM
J | JP | I3 | CP | Bee | 2Trecraimu
ro
| 2 3 4 5 6 7 8
Cemectp 1
1 | Pazden I. DnemeHTBl IWHEHHOM | 2 - 2 30 34 | CobecenoBa-
anreOpshl. HUE, KOJUIOK-
BUYM, pac-
4eTHO-Tpadu-
geckas paboTa
2 | Pazden 2. DneMeHTHl BEKTOpPHOU aj- - 2 30 Cobecenona-
reOpBhl. HHUE, KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
yeckas paboTa
2 66
3 | Pasden 3. AHanuTHueckas reoMeTpHs - 2 30 CobecenoBa-
Ha TJIOCKOCTH U B IPOCTPAHCTRE. HHME,  KOJUIOK-
BUYM, pac-

4eTHO-Tpadu-
geckas paboTa




Pazoen 4. BeeneHue B aHaius.

35

39

CobecenoBa-
HUE, KOJUIOK-
BUYM, pac-
4yeTHO-rpadu-
geckas pabora,
TEeKyIIUI
TECTOBBIN

BHeay,HI/ITOpHaH KOHTaKTHas1 pa60Ta

['pynnoBele u
WHAWBHTY aJTh-
HblE€ KOHCYJIb-
Tanuu

6

HpOMe)KyTO'-[Haﬂ aTTeCTalud

3auéT

Hroro uacos 3a 1 cemectp:

125

144

Cemectp 2

Pazoen 5. UnTerpanbHOe UCUHCIICHHE
GYHKIIUY OTHON TIEPEeMEHHOM.

40

44

Cobecenona-
HUE, KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
yeckas paboTa

Pasoen 6.  Iuddepenuunansroe
ucuucieHue (YHKIUHA HECKOJIBKHX
HEPEMEHHBIX.

Pazoen 7. luddepennmanbapie ypas-
HCHUA.

10

Paszoen 8. Yucnosble 1 PyHKIIMOHAb-
HBIC PATIBL.

40

44

Cobecenoba-
HHE, KOJUIOK-
BUYM, pac-
4eTHO-Tpadu-
yeckas paboTa

CobecenoBa-
HUE, KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
gyeckas pabora

CobecenoBa-
HUE, KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
yeckas paboTa

11

Pazoen 9. CnyuwaitHpie COOBITHS H
CIIy4ailHbI€ BEJINYUHBI.

12

Paszoen 10. Metonsl MaTeMaTH4YECKON
CTATUCTHUKH.

42

46

CobecenoBa-
HUE, KOJUIOK-
BUYM, pac-
4yeTHO-rpadu-
gyeckas pabora

Cobecenona-
HHE, KOJIJIOK-
BUYM, pac-
4yeTHO-rpadu-
yeckas pabora,
TEeKyLIUH
TECTOBBLIN

OIITNNATIT

13

BueaynutopHas koHTakTHasi paboTa

I'pynnoBele  u
HUHIUBUYaJIb-
HbIE KOHCYIIb-
Tanuu




14

IIpomeskyTOUHAS aTTeCcTAIIMS

IK3aMeH

HToro yacos 3a 2 cemecTp:

122 | 144

Bcero yacos:

14 | 247 | 288

4.2.2. JleKINOHHBIN KYPC.

Ne
n/

HaumeHoBaHue
pasnena
y4eOHoit

JUCIUTNINHBI

HaumenoBanue
TeMBbI JIEKIITHH

Bcero uacon

Conep:xanue JeKIIUA

101010

300

2

Cem

ectp 1

Pazoen 1. Dine-
MEHTBHl  JIMHEHHOU
anreOphl.

Tema 1.1 Marpursr
Y OTIpE/ICITUTEIH.

[ToHsiTHE MaTpHIBI, ONEpALUH
HaJ MaTpUIlaMHd ¥ UX CBOMCTBA.
Onpenenureny, UX CBOMCTBA.
Brruucnenne oTpeIeIUTeNeH.
MuHopel ®  anreOpandecKue
nornonHenusi. OOparHasi MaTpHIa,
paHr MaTpUIIBL.

Tema 1.2 Teopus
CUCTEM  JIMHEHHBIX
YpaBHEHUH.

CucteMmsbl n JUHEHHBIX anreOpau-
YECKMX YPaBHEHHH C 7 HEU3BECT-
HbIMH. YCIOBHE COBMECTHOCTH
CJIAY. MarpuuHas U BEKTOpHas
3anuch CJIAY. T'eomerpuueckas
WHTEPIPETaIusl PEemeHNs] CHCTEM
JIMHENHBIX YPAaBHEHUM U Hepa-
BEHCTB. Metonsl  penieHHs
CJIAY. Ilonstme metoma Kop-
naHa-I'aycca K  BBIYMCIIECHHUSM
paHra MaTpuubl ¥ 0OpaTHOH
MAaTpPHIBIL.

Pazoen 2. DOne-
MEHTBl BEKTOPHOMU
anreOphl.

Tema 2.1 DaeMeHTHI
BEKTOPHOU an-
reOphl.

Bexropsl, OCHOBHBIE
OIpelieIIeHus, JIMHEWHbIE
omepanuy Hajx BekTopamu. lIpo-
EKIUs BEKTOpa Ha OCh, MOIYIb
BEKTODA. CkanspHoe
MIPOU3BEJCHHE BEKTOpOB. Jlu-
HellHasi 3aBUCHMOCTb BEKTOPOB,
OCHOBHBIE TeOopeMbl. ['eomer-
pUYECKUH  CMBICI  JIMHEHHOH
3aBUCUMOCTH  2-X, 3-X, 4-x
BEKTOPOB. BekropHoe
MIPOU3BE/ICHIE BEKTOPOB,
CBOICTBa, MIPUMEHEHHUE.
CwmemanHoe MPOU3BEIEHNE
BEKTOpPOB, CBOMCTBA.

Pazoen 3. Ananu-
THYECKass TIE€OMET-
pHsl Ha IUIOCKOCTH
1 B MPOCTPAHCTBE.

Tema 3.1 Anamutn-
JecKass TeOMETpHsd
Ha INIOCKOCTH U B
MIPOCTPAHCTRBE.

IIpsmMass Ha TIUIOCKOCTH U B
npoctpaHcTBe. llpamas u mtoc-
KOCTh B TmpocTpaHcTBe. OOriee
YpaBHEHHUE IPSIMON B HPOCTpaH-
ctBe. KanoHuueckoe ypaBHEHHE
OpsIMOi, mpoxonsuiel dyepes nBe
touku. [lepexoxg oT oOuero

YpaBHCHUA K KAaHOHHUYCCKOMY.

10




Yron Mexnay AByMs NpSAMBIMH,
YCIIOBUS MMapajuIeTbHOCTH U TIep-
MEHAUKYSIPHOCTU. YTOI MEXITY
MPSIMOM M TIOCKOCTBIO, YCIIOBHSA
MapauIeIbHOCTH u
MEePIEeHANKYISIPHOCTH.

Pazoen 4. Bsene-
HHUE B aHAIU3.

Tema 4.1
MIPEJICIIOR.

Teopus

YucnoBsle MOCIEN0BATEIEHOCTH
u MpEAEIbL. CsoiicTBa
CXOZSIINXCS  TOCIIEA0BATENBHO-
cTei. ITepemeHHBIE u
MOCTOSIHHBIE BeIMYMHBL. DyHK-
UM M CIIOCOOBI MX 3aJaHusl.
OcHOBHBIE 3J€MEHTapHbIe (DYHK-
100707 SN SR 794 rpapuKm.
WnuTeprionupoBanne  (HyHKITHIA.
Ipenen ¢yukuun. OcHOBHBIC
TEOPEMBI 0 npejenax.
3ameuarenbHble npeaensl. becko-
HEYHO Manble M OECKOHEYHO
Ooubime ¢dbyHKIUU.
OKBHBaJCHTHbIE 0eCKOHEYHO
MaJjble (QYHKITHH.

10

Tema 4.2 Hudde-
pEHIMaNbEHOe
WCUHUCIICHHE
($yHKIMM OHOH Tie-
PEMEHHOM.

[Mpon3BoaHas QyHKIMH, TEOMET-
pUYECKHH W MEXAHMYECKHU
cMmbicii. OCHOBHBIE MpaBWia H
npuemMsl U depeHITUPOBAHNS.
Tabmuua MIPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX
(YHKITHIA. IIpousBoanas
CIIOKHOHM, 0OpaTHOW, HESIBHOM,
apamMeTpuIeCcKu 3aJaHHOMN
¢yakun.  [lonstue  mudde-
peHimana, reOMETPUYECKHUI
cmpici.  OcHOBHBIE  CBOMCTBa
muddepennmnana. [IpousBogHsie
n  muddepeHIransl  BBICIINX
MOPSIIKOB. WuBapuantHoCTh
(OpMBI TIEPBOTO M HMHBAapHAaHT-
HOCTb bopmbl BBICLINX
nrddepeHnnanos. [Tpuno-
1 1:xenusa MPOU3BOIHOM.
OcHoBHBIE TeOpeMbl auddepeH-
nuanbHoro ucuucinenus (Pepma,
Pomnsa, Jlarpamxka, Komm). Ilpa-
Buwio JlomuTans — pacKpbITHA
HeonpeneneHHocted.  Popmyna
Telinopa, OLIEHKa OCTATOYHOIO
YJIeHa.

10

HUTOI'O yacos B 1 cemecTpe:

36

Cemectp 2

Pazoen 5. Wnre-
rpajbHOE HUCUHUCIIC-
Hue OQyHKIUU O0n-
HOM MepEMEHHOM.

Tema 5.1
Heonpenenénuprit
WHTErpai.

[lepBooOpasnas  yHKIIUM U©
HEeOIpeIeIeHHbII HUHTETpal.
CBoiicTBa HEOIpeeIeHHOTO UH-
Terpana. MHTErpam oT OCHOBHBIX
aneMeHTapHeIX  ¢GyHKmuA. Oc-
HOBHBIC MCTOABI MHTCTPUPOBAHUA
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(HenmocpencTBEHHOE MHTET-
pUpOBaHME, 3aMEHA NIEPEMEHHOM,
WHTETPUPOBAHUE IO  YaCTAM).
WuTterpupoBanne panuoHAIBHBIX
IpoOeit. HHaTerpupoBanne
TPUTOHOMETPUUECKUX (DYHKIHH.
Wnterpuposanue HEKOTOPBIX
UPPaLMOHAIBHBIX (YHKIMH.

Tema 5.2 Ompene-
JIEHHBIA MHTErpall.

IlonsiTHEe oOmpeneneHHoro MHTE-
rpana, €ro  T€OMETPUYECKUI
CMBICIL. CaoiicTBa
omnpejeieHHOro uHTerpana. HMH-
TerpaibHble CYMMBI, HWHTETpaj
Kak (YHKIHsI BEPXHErO Ipejena.
®opmyna Hsrorona-JleniOHwuIa.
Teopema o cpenHem. Brruncie-
HUE OIIPEeNIeJICHHOr0 MHTerpaia
METOJAAMH HHTETPUPOBAHUS IIO
YacTAM U 3aMEHON MepeMEHHOM.
HexoTopsle reomerpuueckue u

¢dusnueckue MPUIIOKEHUS
OTPEAETICHHOTO UHTETpasa.
[TpubnmwxeHHbIE METOIBI
BBIUMCIICHUS oTpeeNeHHbIX

uHTerpasioB  (popmynsr  Tpame-
LU, OPAMOYrojabHHUKOB, CuMI-
COHAa), OIEHKa TMOTPEIIHOCTH
BBIUNCIICHUH. HecoGcTBennsie
UHTETpaJibl, MPU3HAKU CXOIU-
MOCTH.

Paszoen 6. Jlnd-

(depeHInaibHOe
HCUHUCIICHHUE
GyHKIIAH He-
CKOJIBKHX nepe-
MCHHBIX.

Tema 6.1 YacrtHblE
MPOU3BOHEIE.

YacTHbIC TpPOM3BOAHBIE M YacT-
HBIC TuQ hepeHITHaIbL.
Juddepennupyemple  GyHKITUH.
Heobxomumoe W jmocraTodHoe
ycioBue udGepeHInpPyEeMOCTH.
[TpousBoanas CJIOKHOMU
¢yukiun. [onueid  guddepeH-
uuan. [IpowsBogHas mo Hampas-
JICHUIO. I'panuent. CBs3b
MPOU3BOIHON 10 HAMPABJICHUIO C
rpagueHToM. [IpowsBoaHble
nuddepeHnuanst BBICIIIUX
MOPSAIKOB, PaBEHCTBO CMeEIIaH-
HBIX [TPOM3BOIHBIX.

Tema 6.2  DOkc-
TpeMyM "
YCIIOBHBI  3KCTpe-
MyM (QYHKIUH MHO-
THX IPOU3BOIHBIX.

HauGosblilee 1 HanMeHbIIIEE 3Ha-
4eHus (QYHKIUH. OKCTPEMYM H
YCIIOBHBIA 3KCTpeMyM (DYHKIIUH
MHOTHUX HpOI/I3BO)1HI)IX. MeTOIl
MHOKHTeIeH Jlarpamxka.

Pazden 7. Hudde-
pEHIMATILHBIC YPaB-
HEHUS.

Tema 7.1 Hudde-
pEeHIMATIbHBIC ypaB-
HEHUSA I-ro
MOpSIJIKA.

Juddepenimanbabie  ypaBHEHUS,
OCHOBHBIEC ITOHSTHS. Hudde-
peHLMaNbHBIE ypaBHEHHS |-TO
nopsiiKka

Tema 7.2 Hudde-
pEeHIMAIIBHBIE YpaB-
HEHUS BBICHINX I10-
PSIKOB

Juddepenimanbapie  ypaBHEHUS
BBICIIMX IOPAJIKOB. JIMHelHbIe
OJIHOPOJIHBIE

nuddepeHnraabHble  YPaBHEHHS

12



BBICHIMX TOPAAKOB. CTpyKTypa
00IIIero pelIeHus: TMHEHHOTO Ofl-
HOPOJHOTO ypaBHEHUs, Gopmymna
Octporpanckoro-JInysus.
JluneiiHbie HEOJHOPO/THbIE
muddepeHInanbHble  ypaBHEHUS
1-ro mopsiika.

Pazoen 8. Ywucno-
Bble H (PYHKIHO-
HAJBHEIE PSIBL.

Tema 8.1 YuciaoBsle
PSIBL

UucnoBsle psAbl, CXOIUMOCTb U
cymma. [leiictBus ¢ panamu. Me-
TOABI UCCIEAOBAHUS CXOAUMOCTHU
3HAKOIIOCTOSIHHBIX psifioB.  Me-
TOJBI HUCCIEIOBAHUS CXOIUMOCTH
3HAKOIIEPEMEHHBIX PSIOB.

Tema 8.2 Crenen-
Hble psael.  Pas-
JIOKEHHE  3JIEeMEH-
TapHbIX (DYHKIUHA B
psn Teitnopa.

OyHKIIMOHATILHBIC PSIBI, 00JIACTh
cxogumocT. CTeneHHble psabl,
pasioxenne (YHKIHHA B CTETICH-
Hele psaabl. Psap Teitnopa, nocra-
TOYHBIE YCIIOBUSA CXOAUMOCTH
pana Teinopa. Paznoxenue aie-
MeHTapHBIX QyHKIMA B psia Teii-
Jopa. Tpuronomerpuyeckue
panel, pag  Dypee.  Ilpu-
OJITDKEHHOE BBIYHCIICHHE C TIOMO-
LIBIO pAA0B. BUHOMUANBHBIN psI.
[Ipunoxenue psaoB K PELICHUIO
3a1ay.

10.

Pasoen 9. Cny-
yaliHble COOBITUS U
cly4JaiiHbie BE-
JTAYMHEL

Tema 9.1
Crmy4aiinbie
COOBITHS.

CrnyyaitHple COOBITHS, ONEparuu
Haj 3eMEHTapHBIMU
coobrTuaMu.  Krnaccuueckoe u
CTaTUCTUYECKOE  OIPEIENICHUS
BEPOATHOCTU COOBITHSL.
I'eomeTpuueckass  BEpPOSATHOCTE.
KomOnHaToprka: IepecTaHOBKH,
pa3MelleHust, coueTaHusl. Y CJIOB-
Hasi  BepoATHocTb.  HesaBu-
CUMOCTh cOOBITHI. BeposTHOCTH
MIPOM3BEICHUS, CYMMBI COOBITHH.
@opMysa MOJHONU BEPOSITHOCTH.
dopmyna Baiieca.
IlocnenoBaTenbHOCTh HE3aBUCH-
MbIX  UcHbITaHuK.  Dopmyla
Bepuymm.  Ilotok  coObITHI.
®opmyna Ilyaccona. dopmyna
Myagpa-Jlannacca.

Tema 9.2
Crydaiinbie
BEJIMYUHBI.

Crnydaiinas BenuumHa. [luckper-
HbIE M HENPEPHIBHBIE CIydyailHbIE
BEJINYUHBIL. DyHKIUA
pacmpeneneHus, pacipeeneHme
BEpOATHOCTEH, IJIOTHOCTh
pacmpeneneHuss U HMX CBSI3b C
¢dyuakmueir pacupeaeneHus. Yu-
CJIOBBIE  XapaKTEPUCTUKU  CIIy-
yallHBIX BeJIMYMH. Bunel pac-
HpeaeIeHus JIUCKPETHBIX
cinyqaidupix BenmuuH (bepHymny,
OMHOMHUAIILHOE, Ilyaccona,
TUIIEPTeOMETPUIECKOE) U MX YH-
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CIIOBBIE XapaKTePUCTUKH. Bubl
pacnpeneicHiss — HENpPePbIBHBIX
CIy4allHBIX  BENMYMH  (paBHO-
MEpHOEe,  HOpMaJbHOE,  DKC-
MTOHEHITHATBHOE, OeTa-pac-
NpefeneHne) W WX YHUCIIOBBIC
xapaktepucTuku. CHCTEMBI CIy-
yalHpIX  BeMWYuH.  DyHKIUA
pacmpezneneHus, paclpeaeneHne
BEPOSTHOCTEH, TJIOTHOCTh
pacipeneneHusl CHCTEMBI JBYX
CIIy4yailHBIX BEJIWYUH. Y CJIOBHOE
pacrpeneNieHue M €ro 4YuCIOBBIC
xapakrepuctuku.  KoBapuanus,
ko3 (pdurmeHT KOPPEIISAIIHH,
JTUHEHHAsT perpeccus. 3aKOHBI

pacnpeneneHus A 2, CThI0/IEHTA,

®umepa. TunoBble 3aKOHBI pac-
npeneneHuss U cepsl UX IpH-
MEHEHHUSL.

Paszoen 10. Metoanl

Tema 10.1 Metonsl

OcCHOBHBIE 3a/ayll MaTeMaTHde-
CKOH cTaTHCTUKH. BEIOOpoUHas u
reHepajibHas COBOKYITHOCTH.
Tumner Be1OOpok. CTaTucTHyeckoe
pacrpeesicHue BBIOOPKH. DMITH-
pudeckas byHKIMS
pacnpeaenenus. I[lonuron vactor
u rucrorpamma. CTaTUCTHYECKHE
oneHkU. TodedHasi OlleHKa mapa-
METPOB  pacHpeleNieHuss  Me-
TOJAaMHU MOMEHTOB, HAUOOJIBIIETO
MPaBAOMOAO0MS,  HaWMEHBIINX

11. | maremaTnyeckoii MaTeMaTU4eCKON KBaZpaToB. HHTepliam’Ha’{ 4
CTATUCTHKH. CTaTUCTHKH. OLICHKA,  NOBEPUTEILHBIA — WH-
TEpBaN, JOBEPUTEIbHAS BEPOST-
HOCTb. JlOBEpUTENbHBIE HHTEP-
BaJlbl JJIA OLCHKHU MaTemMa-
THYECKOTO OXUIAHUS W JIHC-
MepCun HOPMAJILHOTO
pacnpenenenus. MeTtoauka mpo-
BEPKHM CTAaTHCTHYECKHX THITOTE3.
OOmrass cxemMa TIPOBEPKH CTa-
THCTHYECKUX THroTe3. Omuokn |
u Ilpona. Kpurepuii CthroneHnra,
Pumepa, X2,
HUTOI'O yacos Bo 2 cemecTpe: 34 6
BCETI'O uyacos: 70 12
4.2.3. JlabopamopHhutii npaKmuKym
Ne HaumenoBanue HaumenoBanue Conep:kanue Bcero uacos
n/ paszaena (Tembl) J1abopaTopHOM JIabopaTopHOii padoThI 0D0 | 30
1| JUCHHUTLINHBI padoThI o
1 2 3 4 5 6
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Cemectp 1

1 Pazgea 1. JlaGopatopnast pa- | Oneparnuu Haj 2 -
MaTpuus! 1 oora Nel. | maTpuniamu. Beruncnenue
omnpeaeuTe I u Onepanuu HaJl MaT- | ONPEACIIUTENIeH n — To
puniamu. Onpenenu- | nopsiaka.
TeH Boruncnenue MUHOPOB U
anredpandecKux
JIOIIOJTHEHU.
2 Pa3znen 2. JlaboparopHast pa- | Pemenwmii cuctem 4 -
Teopusi cuctem 6ora Ne2. Cuctemsbl | IMHEHHBIX YPaBHCHUM
JIMHEHHBIX JIMHEWHBIX METOHAMU:
YPABHEHMUIH. ypaBHEHUH ITo popmynam Kpamepa;
MarpudHbIM METOJIOM;
Metonom ["aycca.
3 Paznen 4. JlaGopatopnast pa- | Onepanuu HaJl BEKTOpaMH. 2 -
JJ1eMeHThbI 6ota Ne 3. | CkansipHO€E, BEKTOPHOE U
BEKTOPHOM Bektopsl.  Omnepa- | cMeIIaHHOE POU3BEACHHE
ajaredpbl. 02078 HaJ | BEKTOPOB.
BEKTOPaMH.
4 Pa3znen 7. | JlaGopaTopHas PaccrosiHue oT TOUKH 10 2 -
AHanuTHYeCKAS paboTta Ne 4. | npsAMOI1 U MJIOCKOCTH B
reoMeTpus Ha | [Ipsamas U | IPOCTPAHCTBE.
IVIOCKOCTH M B | INIOCKOCTh B | Yros Mexay npssMou u
NPOCTPAHCTBE. IIPOCTPAHCTBE. IJIOCKOCTBIO
5 Pasnen 8. Teopus | JlaGopaTtopHas Brruucnenue npenenos 4 -
npeJesioB. pabora Ne 5. GbyHKIIN
[Mpenen  QyHKIMM.
3ameuaTesbHbIe
Ipeienbl
6 Paznen 9. | JJaboparopuas UccnenoBanue GyHKIUN 1 4 -
JuddepenuuanbHoe | padora Ne 6. MIOCTPOCHUIO I'pa(hUKOB C
HcYHc/IeHUue [Ipumenenue MTOMOILBIO TIOHATHUS
(yHkuumi oHOi | updepeHManbHO | MPOU3BOAHON PyHKINK
nepeMeHHOi ro HCUUCICHUS K
HCCJIEI0BAHUIO
byHKIUH u
IIOCTPOEHUIO
rpaduKoB.
Hroro yacos B 1 cemectpe: 18 -
Bcero yacos: 18 -
4.2.4. IlpakmuuecKkue 3anamus
Ne | HaumeHnoBaH HaumenoBanue Conepxanue Bcero
n/ | wue pasjiena NPaKTHYECKOI 0 NPAKTHYECKOI0 3aHATHUS 4acoB
n y4eOHoi 3aHATHSA od | 390
AUCHHUILIMHBI o)
1 2 3 4 5 6
Cemectp 1
1 Pazoen 1. 9HS- Martpurist u | [lonsiTue MaTpuIsl, onelv)aum/l 2 )
MCHTLI JIMHCU- | OMNPCOACINUTCIIN. Haa MaTpUllaMU U UX CBOHMCTBA.
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HOU anreOpsl

Onpenenureny, WX CBOWCTBA.
Briunciienne — onpenenuTenei.
MuHopel U anreOpanvecKue

Teopus CHUCTEM
JIMHENHBIX YPAaBHEHUH.

JIOTIOJTHEHUS. Ob6parHas
MaTpPHIIA, PAHT MaTPHUIIBL
CucreMsl n JIMHEWHBIX

aIreOpandecKux ypaBHEHHH ¢ 7
HEM3BECTHBIMHU. Y CJOBHE CO-

BMECTHOCTHU CJIAY.
MarpuuHass ¥ BEKTOpHas
3aMuCh CJIAY. I'eomer-
puueckas HUHTEpIIpeTalus

pelIeHusT CHCTeM JIMHEHHBIX
YpaBHEHUI U  HEPaBEHCTB.
Meroast  pemenust  CJIAY.
ITonsitue merona XXopnauna-Ia-
ycca K BBIYUCIICHHUSIM paHTa

Paszoen 2. One-
MEHTBI BEKTOP-
HOW anreOpsl.

OneMeHThI BEKTOPHOH all-
reOpHI.

MAaTpHULBI u o0paTHO
MaTPHULBL.

Bekropsl, OCHOBHBIE
ONpeneIICHHUs, JINHEHbBIE

omepalyy  Hajx  BEKTOPaMH.
IIpoekuust BekTOpa Ha OCbh,
MOAynh BekTopa. CKamspHoe
MIpou3BeeHNE BEKTOpOB. JIu-
HEIHasl 3aBUCUMOCTb BEKTOPOB,
OCHOBHBIE TeopeMbl. ['eomer-
pUYECKMH CMBICT JIMHEHHON
3aBUCUMOCTH  2-X, 3-X, 4-X
BEKTOPOB. Bekroproe
MIPOU3BECHNE BEKTOPOB,
CBOICTBA, NpUMEHEHHE.
CwmemanHoe TIPOU3BEICHUE
BEKTOPOB, CBOMCTBA.

Paszoen 3. Ana-
JINTHYECKAs

reoMeTpus Ha
IUIOCKOCTH U B
MIPOCTPAHCTRBE.

AHanuTHdeckas
TEOMETpHUsl Ha IJIOCKOCTH
Y B TIPOCTPAHCTBE.

[Ipsimas Ha T™JIOCKOCTH W B
npoctpaHcTBe. [Ipsmas u mioc-
KOCTh B mpocTtpancTBe. Obmiee
ypaBHEHHE psAMOK B
npoctpaHcTBe. KaHoHHYeckoe
ypaBHEHUE MPSMOW,
MPOXOAIIECH Yepe3 JBE TOUKH.
[lepexon ot 001IETO YpaBHEHHS
K KAHOHHUYECKOMY. YTOJI MEXIY
IBYMS  TIPSMBIMH,  YCJIOBHS
napajyieIbHOCTH U TEpIcH-
JUKYJSIPHOCTH. YTON MEXKIY
NpAMOM U IUIOCKOCThIO, YCIIO-
BUS napajuieTIbHOCTH u
NEePIEHANKYISIPHOCTH.

Paszoen 4.
Bgenenue B
aHaIM3.

Teopus npenenos.

YuciioBele  IOCIEA0BATEILHO-
ctu u npenensl. CBoicTBa CXO-
JALIAXCS MoCJIeA0BATEILHO-
creil. [lepeMeHHBIE U MTOCTOSH-
Hble BenuuuHBL. DOyHKIHH H
crroco0nl ux 3amanus. OCHOB-
HBIC DJIEMEHTAPHBIC (PYHKIIUU U
ux rpaduku. HMaTEepmonmpo-

10
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Banue (yHkwil. [Ipexen ¢pyHk-
mud. OCHOBHBIE TEOPEMBI O
npejienax. 3ameydaTesbHble mpe-
nenbl. beckoHedHO Maible o
OeckoHedyHO Oombmue (DyHK-
WU, DKBUBAJIEHTHBIE OECKO-
HEYHO Majble (PyHKIMH.

Juddepennmansroe
HCUYHUCIICHHE dhyHKIHHA
OJIHOM IIEPEMEHHOM.

[IponsBogHas ¢byHKIHH,
reOMETPHYCCKHI M MeXaHW4e-
ckuii cMbici. OCHOBHBIE TIpa-
BWIAa M NpHeMbl IuddepeHun-
poBanusa. Tabmura mpPOM3BOI-
HBIX OCHOBHBIX DJIEMEHTaPHBIX
¢ynkumii. [IpousBognas crnox-
HOM, 00paTHOM, HESBHOM, mapa-
METPUYECKH 3aJaHHOW (yHK-
LUH. [Monsitre mudde-
peHIMana, TeOMETPUYECKHI
cmbicn. OCHOBHBIE CBOWCTBa
muddepennmana.  [Ipousson-

HBIE u muddepeHnnanst
BBICIIINX TOPSIKOB.
WuBapuantHocTh (OpPMBI TEp-
BOTO | WHBapUaHTHOCTb

dopmer  BeictHX  auddepen-
nuanoB. Ilpuinoxenus npous-
BoAHOU. (OCHOBHBIE TEOPEMBI
mddepeHInanbHOr0 HCUYHCIIe-
aus (Pepma, Poms, Jlarpamxka,
Komm). IlpaBuno Jlomwurans
PacKpheITUSL  HEOMpPEIeTIeHHO-
creii.  ®opmyna  Teilnopa,
OIIEHKA OCTaTOYHOTO WJICHA.

HUTOI'O yacos B 1 cemecTpe: 18 8
Cemectp 2
IlepBooOpasHass (QYHKIIUH W
HEOIPEIEICHHBINA HHTErpal.
CBolicTBa  HEONPEEIEHHOTO
HUHTErpana. HNuTterpan oT
OCHOBHBIX OJICMCHTApPHBIX
¢ynkuuii. OCHOBHBIE METOJBI
HHTETPUPOBAHUS (ue-
Pa3zoen J. . N IIOCPEACTBEHHOE HUHTET-
Heonpenenéuusiii  uHTE-
WnrerpansHoe rpa. PHpOBaHUe, 3aMeHa IepeMEH-
5 HCYHCIIEHHE HOW, MHTErpHpOBaHUE IO Yac- ] >

¢GbyHKIIME  Of1-
HOH IIepEeMEH-
HOM.

TaM). VHTErpHpoOBaHuEe paryo-

HaJIbHBIX  JIpOOeii. Nu-
TErpupoOBaHUE

TPUTOHOMETPHUYECKUX  (YHK-
LIUH. WHrerpupoBanue

HEKOTOPBIX  MPPAlMOHATBHBIX
(hyHKIHA.

OnpenenéHHbIN
WHTErpall.

[TonsATHE ONpeAeIIEeHHOTO HHTE-
rpaja, €ro reoMETPUYECKUI
CMBICII. CBoiicTBa
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OTIpeeNICHHOr0 nHTErpana. 1u-
TerpaJibHble CYMMBI, HHTETpaj
Kak byHKUUS BEPXHET0
npeaena. Popmyna HeroTona-
Jleitbramma. Teopema o
CpEITHEM. Brruucienune
OTIpEIETIEHHOT O MHTETrpaa
METOAaMHU HHTETPUPOBAHUS II0
yacTsIM M 3aMEHOH  1e-
PEMEHHOM. Hekoropslie
reoMeTpuyeckue 1 husndeckue
IIPUIOXKEHUST  ONPENEIEHHOTO
HHTerpana. [MpubnuxeHHbIe
METOJIbl BBIUMCIIEHUS  OIIpe-
NeIeHHBIX HuHTerpanioB  (dop-
MyJIbl Tpamneuuid, MpsIMOyToJb-
HUKOB, CuMIICOHA), OLIEHKa
MIOTPEIIHOCTH BBIYUCIICHUH.
HecoOcTBeHnsle  MHTETrpabl,
MIPU3HAKU CXOJUMOCTH.

Pazoen 6.
-
(hepeHImantbpHO

€ HCUHUCIICHHE
GbyHKIIME  He-
CKOJIBKUX
MEPEMEHHBIX.

YacrtHbIC MMPpOU3BOJHBIC.

YacTtHble MpOU3BOAHBIC U HaCT-

HBIE muddepeHIaib.
Huddepennupyemsie  dyHK-
IUH. Heob6xonumoe "

JOCTaTOYHOE ycioBue mudde-
penpyemoctu. [IpousBoaHas
cnoxHoit  pynkuuu. [lonHbli
muddepenuuan. IlponsBoanas
10 HampaBjieHuto. ['paaueHtT.
CBs3p NPOW3BOAHOM IO HAa-
NpaBJICHUI0 C  TPagUEeHTOM.
[IpomsBognpie u auddepen-
[UANBl BBICIIHX TIOPSKOB, pa-
BEHCTBO  CMEUIAHHBIX  IIPO-
W3BOJIHBIX.

DKCTpEMYM U yCIIOBHBII
IKCTPEMYM GbyHKIIN
MHOTHX ITPOU3BOIHBIX.

HauGonpmiee w HanMeHbIee
3Ha4YeHUs (yHKIWH. Okc-
TPEMyM U  YCJIOBHBIA  3KC-
TpeMyM  GYHKIMA  MHOTHX
MPOU3BOIHBIX. Merton
MHOXHUTeNeH Jlarpanxa.

Paszoen 7.
Hud-

(hepeHnanbHbI
¢ ypaBHEHHSI.

Huddepenmansaeie
ypaBHeHUs 1-ro mopsaka.

Huddepennmansueie
ypaBHEHUS, OCHOBHBIE
noustus.  J{uddepeHnnanpHbe
ypaBHeHUs 1-ro mopsaka

Huddepennuanbabie
yYpaBHEHHS BBICIIUX I10-
PSIKOB.

Huddepennmansusie ypaB-
HEHUS BBICHIAX MOPAIKOB. JIu-
HelHEIE OJHOPOJHBIE
mudepeHManbHbie  ypaBHe-
HUS BBICIITX TIOPSIKOB.
CtpykTypa o0OIIEro pemeHus
JIMHEWHOIO OZHOPOIHOTO
ypaBHEHWUS, ¢dopmyna
Octporpanckoro-JInyBuis.
JInneinble HEOJIHOPOIHBIE
mddepeHnmanbHbIe
ypaBHEHUs 1-T0 mopska.
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Paszoen 8.

Yuciosele u
(YHKIMOHAITB-
HBIE PSABIL.

YucoBbie pAAbL.

YHucnoBele psiabl, CXOOUMOCTb U
cymma. [JlelicTBus ¢ psalaMu.
Metonasnl HCClIeJOBaHUSI
CXOJIMMOCTH 3HAKOIIOCTOSTHHEIX
panoB. MeToabl uccine0BaHUs
CXOJIMMOCTH 3HAKOIIEPEMEHHBIX
pSLIOB.

CrerneHHBIE psabl. Pas-
JIO’)KE€HHE MEeMEHTapHBIX
¢ynkuuii B pan Teitnopa.

OyHKINOHAIIEHBIE pAmbL,
o0iacte cxomumoctu. CremneH-
HbIE pAAbL, pas3ioxeHue
(YHKUMI B CTENEHHBIE PSIbI.
Psng  Teitnopa, nmocraTo4Hbie
YCIIOBUSL  CXOAMMOCTH  psa
Teitnopa. Paznoxxenue snemen-
TapHbIX (yHKIUH B psag Tei-
nopa. Tpuronomerpuueckue
panel, psan  Dypee. Ilpu-
OMKEHHOE BBIYMCIICHHE C T10-
MOIIBIO PS0B. bBUHOMMANIBHBIN
pan. IlpunoxeHue psgoB K
pELIEHUIO 3aau.

Pazoen 9.

Crny-

YaifHple COOBI-
THS U Cllydai-

HBIC
YHWHBI.

BCIIN-

CnyyaiiHble COOBITHSI.

CrnyuaitHple CcOOBITHS, OTepa-
MU HAJA  OJEMEHTapHBIMU
cobbTraMu. Krnaccuueckoe u
CTaTHCTUYECKOE  OIpEAEICHUS
BEPOSITHOCTH COOBITHS.
I'eomeTpuueckast BEpOSTHOCTE.
KomOunaropuka: nepecra-
HOBKH, pa3MeleHus,
COUYETaHus. YCIOBHAs BEPOST-
HOCTb. HesaBucumocts
coOwITHH. BeposiTHOCTH Tpom3-
BEICHUSI, CYMMBI COOBITHH.
dopMysia  MOJHOH  BEpOAT-
Hoctu.  @opmyna  baileca.
ITocnenoBaTenbHOCTD He3a-
BUCUMBIX HcHblTaHui. Dop-
myna bepuymmu. [ToTok coObi-
tuh.  @opmyna  Ilyaccona.
®opmyna Myapa-Jlanacca.

CrydaliHbIC BEIMYUHBL.

Crnydaiinas BenuuuHa. Jluc-
KpETHBIE W  HENpPEPHIBHEIC
cinyyaiiHple BenUYuHBL. DyHK-
s pacrpeneneHus,
pacnpeneneHue BEPOSITHOCTEM,
IDIOTHOCTh  PacHpeeNieHus] |
X CBI3b ¢  (DyHKIOHEH
pacupeneneHus. Hucnosble
XapaKTePUCTUKHA  CITyYalHBIX
BeJIMuMH. Buael  pacmpene-
JICHHUS JTUCKPETHBIX CIIydalHBIX
BennuuH (bepHymmu, OuHOMU-
ajpHOE, ITyaccona,
TUIIEPTEOMETPUUIECKOE) W HX
YHCIIOBBIE XapaKTEPUCTUKH.
Buner pacnpenencHus
HEMPEPBIBHBIX CITyYaiHbIX
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BEJIMYUH (paBHOMEPHOE, HOp-
MaJIbHOE, OKCIOHEHIIHAIBHOE,
Oera-pacmpenelieHue) W = uX

YHCIIOBBIE XapaKTEpPUCTUKH.
CucteMsl CitydailHbIX BEJIMYHH.
DyHKIUA pacnpeneienus,

pacripenefiecHue BEPOSTHOCTEH,
IDIOTHOCTB PACIpEIeIeHUs CUC-
TEMBI JIBYX CIy4aiHbIX
BEJINYHH. YcnoBHOE
pacmpeneneHrHe W €ro  Yd-
CIIOBBIE XapakTepucTuku. Kosa-
puarnus, ko urment
KOppeNsluY, JHWHEeHHas per-
peccus.  3aKOHBI  pacmpene-

JICHUS -1'2, Creionenra, u-

mepa. TUMoOBBIE 3aKOHBI pac-
npeaeneHuss W chepbl  HX
IIPUMCHCHMUS.

Paszoen 10. Me-
TOALI MaTeMa-
THYECKOM CTa-
THCTHKHU

10

Metoasl
MaTeMaTHYECKON
CTaTUCTHUKH.

OcHOBHBIE 33Jayll MaTeMaTH4de-
CKOW cTaThcTHKH. BpiOOpouHas u
TeHepasibHasi COBOKYMHOCTH. THIIbI
BBIOOpOK. CrarucTHueckoe pac-
TIpeAeeHNe BEIOOPKH. OMIHpHe-
ckast (QYHKIHS paclpeeNeHusI.
[lonauron 4acToT M TUCTOrpamma.
Craructuyeckue OLEHKH. Toueu-
Hasl OIIeHKa IapaMeTpoB pacrpee-
JICHUA MCTOJaMH MOMCHTOB, Hau-
Oonpmiero TpPaBAONOAOOMS, HaW-
MEHBIINX KBaAparoB. VHTEpBaib-
Hasl OIIEHKA, JOBEPUTEIBHBIA HH-
TepBaJl, JOBEPUTEIbHAS BEPOST-
HOCTb. JloBepHUTENBHBIE HWHTEP-
Balbl JUIA  OIIEHKHM  Marema-
TAYECKOI'0 OXKUAaHUA U JUCTIEPCHUN
HOPMAaJIbHOTO pacnpeneneHusl.
Meronuka IIPOBEPKH cTa-
THCTHYECKNX rumore3.  Oomas
CXeMa TPOBEPKH CTATHCTHYCCKHUX
rurnore3. Ommo6kwu I u llpona. Kpu-

tepuii CtpronenTa, ®uimepa, £ 2.

HUTOI'O yacos BO 2 cemecTpe:

34

BCEI'O yacos:

52

14

4.3. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIIETI'OCHA

Ne HaumenoBanue Ne Buaer CPO Bcero uacos
n/ a3gesa (TeMbl n/n
pasaeaa (Tembi) 0®0 | 300
n JTUCIUIIINHBI
1 2 3 4 5 6
Cemectp 1
IIpopabOoTKa JEKLUil - BKIIOYAET YTEHUE
Pazoen 1. DmemeHTHI pop Hu N
. | T o 1.1. | xoHCHIEKTa JeKuuH, nmpodeccuoHaIbHON 6 34
JIMHEHHOM anreOpbl .
JIUTEPATYPhl, NEPUOJNYCCKUX H3IAHHM.
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HO,Z[FOTOBKa K IPAKTUYCCKOMY 3aHATHUIO.

2 Pasden 2. DnemeHTHI
" | BEKTOpHOH anreOpsl

2.1.

IIpopaboTka JeKInii - BKIIOYAET YTCHHE
KOHCIIEKTa JIEKIHH, MPOoeCCHOHATBHON
JUTEpPaTypsl, NEPUOANYECKUX H3JaHHM.
IToaroroBka K NPakKTUYECKOMY 3aHSITHIO.

Pazoen 3. AHanmutnueckas

3. | reomerpus Ha utockoctd | 3.1.

U B TIPOCTPaHCTBE

IIpopaboTka JeKInii - BKIIOYAET YTCHHE
KOHCIIEKTa JIEKIIMH, MPO(eCCHOHANTBHON
JUTEPaATypsl, NEPUOANIECKUX H3JaHHM.
IToaroroBka K NPaKTHYECKOMY 3aHSITHIO.

66

4. Paszoen 4. Bsemeune B | 4.1.

aHaJIn3.

[IpopaboTka JeKIMii - BKIFOUAET YTCHUE
KOHCIIEKTa JICKIMH, MPO(eCCHOHATBHOM
JUTEPATyphl, MEPUOANICCKUX H3IAHUI.
HOHFOTOBKa K IPAKTUYCCKOMY 3aHATHUIO.

4.2.

[IpopaboTka JIeKIHii - BKIFOUAET YTCHUE
KOHCTIEKTa JICKIMH, MPOo(heCCHOHATBHOM
JIMTEPATyphl, MEPUOANIECCKUX H3IAHUI.
HOZ[I‘OTOBKa K IPAKTUYCCKOMY 3aHATHUIO.

5.2.

M3ydyeHne KOHCHEKTa JEKUMA A5
BBITTOJTHCHHS WHJIUBUYaJIbHBIX
KOHTPOJIBLHBIX 33JJaHUM.

35

HUTOI'O yacos B 1 cemecTpe:

25

125

Cemectp 2

5 Pazoen 5. UnrerpanvHoe uc-
4ucIeHUEe (QYHKIMA OJHOU
MepeMEeHHOM.

5.1

[MpopaboTka nexknuii - BKIIOYAET
YTEHUE KOHCIIEKTa JIEKITUH,
Mpo()eCCHOHANBHON  JIUTEPaTypHI,
TIEPUOINIECKUX U3IaHUH.
[MonroroBka K  NPaKTHYECKOMY
3aHATHIO.

52

N3ydeHne KOHCIEKTa JIEKIUA IS
BBIIIOJTHCHU S WHIWBUOYAJTbHBIX
KOHTPOJBHBIX 33JaHUH.

40

6 Paszoen 6. Tnd-
(hepeHIMabHOE UCUHCIICHNE
(YHKUIMHM HECKOJBKHX Iepe-
MEHHBIX.

6.1

PaGora c JIEKIIMOHHBIM
MaTepuaioM, TIONCK H  0030p
JIMTEpaTyPHI " 3JIEKTPOHHBIX
UCTOYHUKOB  MHPOpPMAMH IO
WHMBHIYaJIbHO 3a1laHHOM
npobieme. BeimonHenue 3amaHuii
KOHTPOJIbHOW paboThI.

6.2

N3yueHnue KoHCHEKTa JEKUUNA A
BBITIOJTHEHHUS WHIUBUY ATbHBIX
KOHTPOJIbHBIX 3aJJaHUM.

7 Pa3zoen 7. ud-
(bepeHIanbHbIe ypPaBHEHHUS.

7.1

Pabota c JIEKIINOHHBIM
MaTepuaioM, TIONCK H  0030p
JIUTEPaTyphl u 3NEKTPOHHBIX
WUCTOYHUKOB  WHPOpPMamUu MO
WH/INBH[Ty aJTbHO 3aJaHHON
mpobieme. BrimonHeHWe 3amaHMA
KOHTPOJIbHOM paboTBHI.

7.2

N3ydenne KOHCHEKTa JIEKUUA IS
BBITIOJTHEHHUS VHJIUBUY AJIbHBIX
KOHTPOJIBHBIX 33J]aHUH.

8 Pazoen 8. YucioBble U
(YHKIIHOHAIBHBIE PSIBI.

8.1

[MpopaboTka jeKkuuii - BKIIOYAET
YTCHUE KOHCIICKTA JICKIUM,
poheCCHOHANBHON TUTEPaTyPHI,
MEePUOJNYECKUX U3TaHUH.
BrimonHenue 3aganuii KOH-

40
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TPOJHHON pabOTHL

8.2 BrinonHenue 3agaHnii KOH- 3
TPOJILHOW paboTEHI.
Pa3zoen 9. Cnyuaiinbie coobl- | 9.1 BrinoaHenue 3ajaHui KOH- 3
THS ¥ CITy4YaifHbIe BETMIHHEI. TPOJBHHOHN pabOTHI,
popadoTKa JEKIHH.
9.2 W3ydeHre 1oNOIHUTEIBHOMN 3

JUTEPATYPHL IO pa3lety.
BrmosiHeHME 3a1aHnil KOH-

. 42
TPOJHHOMN pabOTHI.
10 | Pazoen 10. Meronsl matema- | 10.1 Brimonnenue 3aganuii KOH- 7
THYECKOW CTATUCTUKU TPOJILHON pabOoTEHI.
HccnenoBarennsckas paboTa u
y4acTHE B HAyYHBIX CTYJACHYCCKUX
KOH(EPEHIHUSIX.
HUTOI'O yacos BO 2 ceMecTpe: 47 122
BCEI'O uyacos 72 247

5. HIEPEYEHb YHEBHO-METOJUYECKOI'O OBECHEYEHUSI JJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCS 11O JUCHUITTIMHE

5.1. MeToauuyecKkue YKazaHud AJd NOATOTOBKH oﬁyqamumxcﬂ K JeKIMOHHbIM 3aHATHAM

Jlekuss — 3TO CHCTEMAaTHYeCKOE, IMOCJIE0BATEIbHOE, MOHOJOTHYECKOE YCTHOE
M3JI0’KEHUE TMPernoaBaTesieM yueOHOro MaTepuana, Kak MpaBuilo, TEOPETHUECKOIO XapakTepa.
Kak omna w3 opraHu3aiMoHHBIX (GopM OOydYeHHS U OJAMH M3 METOJOB OOYUYEHUS JICKIIHS
TpaJMLIMOHHA JUJIsl BBICIIEH IIKOJBI, T/le HA €€ OCHOBE (HOPMUPYIOTCS KYpChl 1O MHOTUM
npeaMeTaM y4eOHOro IUiaHa.

Jlexuus siBisercs Beayuie ¢GopMoil opraHuzaly yuyeOHOro mpoliecca B BBICIIEM
yueOHOM 3aBeeHHH. OCHOBHBIMH OPraHU3AIIMOHHBIMH BOIPOCAMHU MPHU 3TOM SIBJISIFOTCS, BO-
MEPBBIX, MOJArOTOBKA K BOCHPHUATHIO JIEKIIMH, U, BO-BTOPBIX, KaK 3alHCHIBATh JICKIIMOHHBIN
MaTepuall.

Oco0oe 3HayeHHE JIEKIUM COCTOUT B TOM, YTO 3HAKOMHUT CTYJIEHTOB C HAyKOW,
pacumpsieT, yriayOiseT U COBEpIICHCTBYET paHee MOJy4YeHHbIE 3HaHMA, (HOpMUPYET HAydHOE
MHUPOBO33pEHUE, YUYUT METOJUKE W TEXHHKE JIEKIIMOHHOW paboTel. Kpome Toro, Ha jexuuu
MOOWJIN3YeTCs BHUMaHHE, BBIPaOaTHIBAIOTCS HABBIKU CIIYIIAHUS, BOCTIPUSATHS, OCMBICICHHUS U
3anuchiBaHus MHpopManuu. Bce 3TO MpH3BaHO BOCHUTHIBATH JIOTUYECKOE MBIIICHUE
00yyJaromerocs M 3aKJiaJbIBaeT OCHOBBI HAYYHOTO UCCIIECIOBAHUSI.

JlekiimoHHOE 3aHATHE MPECIEAYET 5 OCHOBHBIX TUAAKTUUYECKHX IIeJICH:

e HMudopmannonnyto (CoOOIICHNE HOBBIX 3HAHUMN);

e Pa3BuBaloIyo (CUCTEeMaTH3aIHIO U 0000IIeHNEe HAKOTUICHHBIX 3HAHU);

e BocrnuTsiBaromiyio (popMupoBaHUe B3TIISAI0B, YOKICHUH, MUPOBO33PEHUS);

e CruMynupymoulyo (pa3BUTHE MO3HABATENIBHBIX U MPOGECCUOHATIBHBIX HHTEPECOB);

o KoopanHHPYIOIIYIO C APYTUMU BUAAMH 3aHITHIA

Kaxmoit leknu 0TBOAUTCS KOHKPETHOE MECTO B CUCTEME yUEOHBIX 3aHSATHH 110 KypCy,
a paboTa C JEKIUOHHBIM MaTepHalioM SBISETCS OAHOM M3 (OPM CaMOCTOSTEIbHON
BHEAYJUTOPHOU paboThl o0ydaromierocs. B 3aBHCHMOCTH OT TUAAKTUYECKHUX IEJIeH BBIICISIOT
Ha HECKOJIbKO THUIOB JIEKLUH, KOTOPbIE PA3JIMYalOTCSA MO CTPOCHMIO, MpPUEMaM H3JI0KEHUS
MaTepuaia, Xapakrepy 0000IIeHN 1 BBIBOJIOB.

CoBpeMeHHas JeKIMs J0DKHA OTBeYaTh LeIoMy psity TpeboBaHuil. JIekus qomKHa:

e OBITb AaKTyaJbHOH (TeMa JIOJDKHAa COOTBETCTBOBATH TPEOOBAaHUAM y4eOHOM
MIPOrpamMMbl | LIEJISIM 00YUYEHUs);
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® UMETh COIMAITBHO-3KOHOMHUYECKYIO U IPO(ECCUOHATLHYIO HAIPABICHHOCTH;

® ObITh KOHCTPYKTUBHOW (MMETh TECHYIO CBSI3b C MIPAKTUKOM, C OyAyLIHUM NpouiieM);

e OBITh HAYyYHOU (COAEPKAaTh HOBEHIIYI0O MH(POPMAIMIO IO PacCMaTpUBAEMOW TeMe,
YYUTHIBAaTh OTCUECTBEHHBIM M 3apyOCKHBIA OIBIT, COOTBETCTBOBATH PEIVIAMEHTHPYIOIIUM
JIOKYMEHTaM);

® pa3BUBaTh YMEHHE AHAIM3UPOBATh, KPUTUYECKH OTHOCHTHCS K TE€M WJIH HHBIM
Hay4HBIM (DaKTaM, METO/1aM, OIIECHUBATh UX C PA3TMYHBIX ITO3UIIHI;

® CTHMYJIMPOBATh PA3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH;

e OTBeuaTh TPEOOBAHUSAM I'OCYAAPCTBEHHOIO CTaHAApPTA

OTtnenbHbIC YACTH JICKIIUU TIIATEIBHO IUIAHUPYIOTCSA U COCTOAT U3 3 YacTeil:

1 yacTh — BBOJHAsS WK BCTymuieHue. Ha3piBaeTcs TeMa, GopMyIupyroTCs LeH, 3a/1a4H,
JlaeTCsl KpaTKas XapaKTePUCTHUKA MPOOJIEMBI, MEPEUUCISIETCS JIMTepaTypa, yCTaHABIMBACTCS
CBS3b C TPEOBIYIIUMU  3aHATUSMH, JIPYTUMH  TUCHUIUIMHAMH H  MPAKTUYECKOU
NeATeTLHOCTBI0. Hepeako TyT e maeTcs miiaH JeKIHUH.

2 yacTh — OCHOBHAsl WJIM M3JI0’KEHUE MaTepuaa JieKIuu. Jlornyecku nociueaoBaTesIbHO
U KOHKpPETHO pa30uparoTcs GakThl, NPUBOIUTCSA HYXKHas WHGOpPMAIUsS, aHATU3UPYETCS
CJIOKUBILIUWUCS OMNBIT, JaeTcs, TIAe HYXHO, HCTOPUYECKas CIpaBKa, JaeTcs OlLIeHKa
CJIO)KUBIIICHUCS TTPAKTUKE W HAYYHBIM UCCIICTOBAHMIM, PACKPHIBAIOTCS TIEPCTICKTUBBI PA3BUTHSI.
B ocHOBHOW dYacTH TMOCJIEIOBATENFHOCTh W3IIOKEHUS MOXET OBbITh JBOsikoi. Ilpum
WCIIOJIb30BAaHUN WHAYKTHBHOTO MeToja (OT YacTHOrOo K OOIeMy) MperojaBareih HaunHAeT
JEKIIMI0 C pacckasa, HAONIOJIEHUs, a 3aTe€M BCKPBHIBACT MPUYHMHHO-CIICJCTBEHHYIO CBS3b U
MPUBOAUT OOYYAIOMIUXCS K TPaBWIBHBIM BbIBOJAM. [Ipw HCIONB30BaHUM JEAYKTHBHOTO
MeTona (oT oOIero K 4YacTHOMY), CHadaja JaerTcs oOIee TOJOKEHUE, a 3aTeM OHO
BCECTOPOHHE 0OOCHOBHIBACTCS.

3 yacTth — 3akirodeHue. JIakOHMYHO, MOXOMYMBO O0OOMIAETCS caMoOe CYIIECTBEHHOE,
(GhOpMYITUPYIOTCS OCHOBHBIC BBIBOJIBI, TIOKA3bIBACTCS MPUMEHEHHE M3YYCHHBIX TEOPETUUECKHUX
IIOJIOXKEHUH Ha IIPAKTUKE, IIEPCIEKTUBbI Pa3BUTHUS BOIIPOCA, JAKOTC YKa3aHUs K JaJbHEUIIEH
CaMOCTOSITEIbHON paboTe, METOIMUECKHE COBETHI, OTBETHI Ha BOIIPOCH 00YyJaIONTUXCS.

Jus  moBbiieHuss J(PQPEKTUBHOCTH JIGKIMA BAXXHO BBIIBUTH KX THUIIOJIOTHIO,
OCOOEHHOCTH CTPYKTYPBI, dTAIbl MOATOTOBKH U METOJUKY YTCHHS KaX0TO THIIA.

Bunwl meknuii:

1. Boanas nekius WMeeT psi O0COOCHHOCTEH. Bo-mepBBIX, ATOT THI JIGKIIUU HE
MpeAnojaraeT pacCMOTPEHHE BCEX BOIMPOCOB, Kacaloluxcs AaHHOM Tembl. lIpemonaBarens
OTOMpaeT OCHOBHBIE MOMEHTHI, KOTOPBIE MO3BOJISAT 00YUYaIOIIEMYCs JIYUIIIe YCBOUTh MaTEepPHaL.
Bropass 0cOOCHHOCTh BBOJHOW JICKIIUM — MPOOJIEMHOE PACKPBITHE TEMBI. JDTUM JIOCTHTAETCS
HeoOXoauMasi TIyOMHA PacCMOTPEHHS OCHOBHBIX BOIIPOCOB M II€JICHAIIPaBICHHOE BHUMAaHUE
00y4JarImuXCcsl IPU CIYIMIAaHUH JICKIHH, (OPMUPOBAHUE Y HUX MPOOIEMHOTO MbIuieHus. [ens
BBOJIHOM JICKIIMM — «BBECTH» B HAY4YHYIO IUCIUIUIMHY, TOMOTAaeT TOHSTh €€ MpeaMeT,
METOHOJIOTHS U T.]I.

2. O0630pHast JEKIMI HOCUT XapaKTep MOBECTBOBAHUS, KOTOPOE COUYETACTCS C aHAITM30M
1 0000meHussMU. [ TaBHBIM B 0030pHOM JICKIMH SBISETCS OTOOP M TPYNIUPOBKA MaTepuaia ¢
TE€M, YTOOBI MOJATOTOBUTH OOYYAIOMIETOCs K BOCHPHATHIO 3aKOHOMEPHOCTEH, OCBEIIACMBIX B
JTAHHOM JIESKITUH.

3. 3amaua 0000IMAOIIECH JEKIIMA COCTOUT B CHCTEMAaTH3aIluu U 0000IIEHNUN IIHPOKOTO
Kpyra 3HaHHWH, MOJTYYEHHBIX CTYJIEHTAMH B MPOIECCE U3YyUEHUs] KOHKPETHOU TeMbl. B manHOM
ciydyae TpernojiaBaTellb UMEET BO3MOXKHOCTh CCBhIJIAThCS HAa W3BECTHBIE CTyJIEeHTaM (akThl U
COOBITHSI M pPAaCKpBIBaTh COOTBETCTBYIOIIME 3akoHOMepHOCTH. OCHOBHOE TpeOOBaHHE K
o0o0mIaromeit ek, Kak U K 0030pHOM, — MPOOJIEMHOCTh ee conepkaHus. [IpoOiemsr,
paccMaTpuBaeMble B JaHHOM THIIE JICKIUH, SIBJISIOTCS €€ JJOTUYECKOM OCHOBOM.

Beinensitor u gpyrue (opmbl Jekiuii:  Jeknus-0ecena («aIudaior ¢ ayauTopuen»),
TEKIUS-TUCKYCCHS, JICKIHSI-KOHCYJIbTAIUS, TIPOOJIEMHAs JISKIIHS.

BaxxapiM kpuTeprieM B paboTe C JEKIIMOHHBIM MaTepUaJiOM SIBJISIETCS TOJATOTOBKA
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o0ydJarommxcs K CO3HATEIbHOMY BOCIIPHATHIO ITperojaBaeMoro marepuana. Ilpu moxroroske
oOyuyaromerocsi K JIEKIUH HE0O0XOAUMO, BO-IIEPBBIX, NCUXOJIOTUYECKH HACTPOUTHCS Ha OTY
paboTy, OCO3HAaTh HEOOXOANMOCTh €€ CHCTEMAaTHYECKOrO BBINMOJHEHHUS. Bo-BTOpHIX,
HGO6XOI[I/IMO BBIINIOJIHCHHUEC H03HaBaTeHBHO-HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH HAKAHYHC JICKIIUU
(TpocMaTpuBaHME 3amMCEil MPEabIAYINEH JEKIMH A7 BOCCTAHOBJICHUS B TAMATH paHee
U3yUYEHHOTO MaTepualia; O3HAKOMJICHHE C 3aJaHMsIMHU JUIS CaMOCTOSITEIbHON paloTHI,
BKJIFOUCHHBIMU B ITPOTPAMMY, TTOI00D JIUTEPATYPHI).

Iloozomoeéxka K nexkyuu MOOWIH3YyeT OOYyYarOIIErocss Ha TBOPYECKYIO paboTy,

IJIABHBIMHM B KOTOPOH SBJISIIOTCS YMEHHUS CIIyIIaTh, BOCIPUHUMATh, 3alUChIBaTh. JIeKIus — 310
OIMH W3 BHJIOB YCTHOM peuM, KOrja OOydYaroluiics IOJDKEH BOCIPHUHUMATh Ha CIIyX
u3jaraeMblii MaTepuan. BHUMaTenpHO CIymaromuii oOy4Jaronuiics HanpspkeHHO paboTaer —
aHAJTM3UPYET HW3JaraeMblii MaTepuai, BBLICISIET IJIaBHOE, 00O00IIaeT C paHee IMOIydYeHHOH
uHpOpManKel U KPaTKO 3alMChIBaeT. 3alMChIBAHUE JICKIIMA — TBOPYECKHUU IPOIECC. 3amuch
JEKIUU KpaiiHe BaykHA. DTO MO3BOJISIET HAJIOJIFO COXPAHUTh OCHOBHBIE IMOJOXKEHHS JIEKLUU;
CrocoOCTBYeT NOACPKAHUIO BHUMAaHMS; CIIOCOOCTBYET Jy4llIeMy 3allOMUHAHUS MaTepuaa.

Jig >ppexTuBHON pabOTHI ¢ JEKIMOHHBIM MaTepHaioM HEO0OXOIUMO 3a(UKCUPOBAThH
Ha3BaHME TEMBI, IUIAH JIEKLIUU U PEKOMEHAO0BaHHY0 JuTeparypy. llocie 3toro nmpucrynars k
3aIlKCHU CoJlepKaHus JeKuu. B opopmiieHnn KoHCeKTa KUK BaKHBIM MOMEHTOM SIBJISI€TCS
HEOOXOIMMOCTh OCTaBJIATH IOJIs, KOTOpPbIE MOTPEOYIOTCS sl MOcieayrouiei paboTsl Hax
JIEKIMOHHBIM MaTepuajioM. 3aBepLIaloIMM 3TalloOM CAMOCTOATEIbHOW paboThl HaJ JIEKIHEH
ABJsieTc 00paboTKa, 3aKperuieHue u yriayoienue 3HaHuil mo teme. Heobxoaumo obparmaThest
K JIEKIIMSIM HEOJHOKpaTHO. [lepBblil MpOCMOTp 3ammceil *KeaaTeabHO CIENaTh B TOT K€ JACHb,
KOrza BCE CBEXO B namiaTH. KOHCHEKT HYKHO NpOYMTaTh, 3alOJIHUTH IPOIYCKH,
pacidpoBaTh HEKOTOPHIE COKpPAILIEHHS. 3aTeM HaJ0 O3HAKOMUTBCS C MaTEpHUajIOM TEMBI IO
y4eOHUKY, BHECTH HY>KHbI€ YTOUHEHHS U JIOTIOJHEHUS B JIEKIIMOHHBIN MaTepual.

5.2. MeTtoauueckue yKa3zaHMs /IS TOATOTOBKH O0y4Yawumuxcd K JadopaTopHbIM
3aHATHAM

['maBHass wenb 1a0OpPaTOPHBIX 3aHATUH — OCYIIECTBUTH CBSI3b TEOPETUUECKUX
MOJIOKEHUM €  IPAKTHUYECKOW  JEHCTBUTEIBHOCTBIO, OKCIEPUMEHTAIBHYIO  IPOBEPKY
TEOPETUYECKHX MOJI0KEHUI. 3HAKOMCTBO C 000py/I0BaHHEM U BBIPAOOTKa HaBBIKOB PabOTHI C
HUM, YSICHEHUE XO0J1a BBIIIOJHEHHS TaOOpaTOpHOM paboThl sSIBiIsieTCA 00g3aTeNbHBIM YCIOBUEM
Ka4eCTBEHHOI'O BBINOJIHEHUS paboThl. Kpome MOCTH)KEHUS TIaBHOM LIETH - MOATBEpIKIEHHE
TEOPETUYECKUX TOJOKEHUH Ha J1abopaTOPHOM 3aHATHUU pelaroTcs U Apyrue 3afaud. [lpum
MOJArOTOBKE K Ja0OpaTOpHBIM paboTaM HEOOXOAMMO O3HAKOMHUTBCS C METOIMYECKUMHU
YKa3aHUSIMH TOW paboOTHI, KOTOpasi 3HAUMUTCA B Tpaduke yuedHoro nporecca. OOydaronmumcs
JIOJDKHA OBITh POBE/IeHa MpeiBapuTeIbHas NOAroToBKa. OH JOJKEH:

- 03HAaKOMUTKCS C cofiepKaHUEM paboThI;

- IOBTOPUTH TEOPETHUECKUI MaTepual, OTHOCAIIMIACS K JaHHOU paboTe;

- YSICHUTb LI€JIU U 3a/1a4H, IOCTaBJIEHHbIE B paboTe;

- OTIPE/IEINTh TOCIE0BATEIBHOCTD BHIIOJIHEHHS padOThI;

- IOJArOTOBUTHh HEOOXOAMMBIE JUIsl TUCbMEHHOTO 0(OpMIICHHS CBEJCHHS: HOMEp paboThl, TEMY
U 11eJ1b paboThI, MOPSAAOK BHIMOJHEHHS U HEOOXOUMBbIE PUCYHKU U TaOIHULIBI.

5.3. Mertoauyeckue yKa3aHusl [JIsi TOATOTOBKH O0Y4YAOIIUXCA K MNPaKTHYECKHM
3aHATHAM

IloaroToBKa K NPAKTHYE€CKHM 3aHATHSAM

HOI[FOTOBKy K HIPaKTHYCCKOMY 3aHATHUIO KaXObIN O6yanOH1Hf/'ICH JOJDKCH HadaThb C
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O3HAKOMJIGHHSI C IUIAHOM MPAKTHYECKOro 3aHsATHs, KOTOPBI OTpa)xaeT coJepKaHHue
NpEJIOKEHHOW TeMbl. TImarenbHOEe NPOAYMBIBAHME M M3YYEHHE BOIIPOCOB IUIAHA
OCHOBBIBA€TCSI Ha NpopabOTKe TEKyIIero Marepuana, a 3aTeM H3yudeHHs O00s3aTeNbHOH WU
JIOTIOJIHUTEIIbHOM ~ JINTEpaTypbl, PEKOMEHJOBaHHYO K JaHHOM Teme. Ha ocHoBe
WHIMBUAYAIbHBIX HPEANOYTeHU o0ydwaromemycs HEO0OXOAMMO CaMOCTOSITENIbHO BbIOpaTh
TEMy JOKJIaJa IO IMpoOiieMe CceMHHapa M 10 BO3MOXHOCTU IOATOTOBUTH IO HEMY
MPE3EHTALHIO.

Ecin mporpaMMoil IHUCHUIUIMHBI IPEIYCMOTPEHO BBINOJIHEHHE IPAKTHYECKOIO
3aJJaHUsA, TO €ro HEOOXOIUMO BBIMOJHUTE C YYETOM NPEII0KEHHON MHCTPYKIMH (YCTHO WIH
NUCbMEHHO). Bce HOBbIE MOHATHS MO M3y4aeMoil TeMe HeoOXOIMMO BBIYYUTh HAU3yCTh H
BHECTH B IJIOCCAPHH, KOTOPBIN Iieecoo0pa3HO BECTH € CaMOro Haudaja H3y4eHHUs Kypca.
PesynpraT Takoil paboOThl AOJKEH MPOSIBUTHCS B CHOCOOHOCTH OOydaromerocs cBOOOJHO
OTBETUTh Ha TEOPETHYECKHE BONPOCHI CEMHHApa, €ro BBICTYIUIGHMM U YYacTUU B
KOJJICKTUBHOM  OOCY)XJICHHHM BOMPOCOB HM3Y4aeMOH TEMbl, MPaBHIBHOM BBIOJHEHUH
NPAaKTUYECKUX 3a/laHUI U KOHTPOJIBHBIX padoT.

CTpyKTypa NpaKkTH4YeCKOI0 3aHATHS

B 3aBHCHMOCTH OT cOJepKaHUS U KOJMYECTBA OTBEJECHHOIO BPEMEHM Ha U3y4EHUE
KaXKIOU TEMbI CEMUHAPCKOE 3aHATHUE MOXKET COCTOSITh U3 YEThIPEX-ISATH YacTeil:

1. O6cyxeHrne TEOPETUUECKHUX BOIIPOCOB, ONPEAEIECHHBIX POrpaMMON AUCIUIIIINHBI.

2. Jloksajg v/ Wiy BBICTYIUICHUE C MPE3EHTAIMAMHU 110 pobiieMe ceMHHapa.

3. OOcy>x/1eHHEe BBICTYIUICHHH 11O TeMeE - TUCKYCCHSI.

4. BpInojHeHHE MNPAKTUYECKOTO 3aJlaHusl C TMOCIEIYIOMIMM pPa300poM IOITyYEHHBIX
pe3yJabTaTOB WM OOCYXICHHE MPAKTUYECKOrO 3aJaHus, BBIOJHEHHOTO JIOMa, €CIU 3TO
MPEyCMOTPEHO MPOTPaMMON.

5. IlonBeneHue UTOrOB 3aHATHS.

[lepBast vacTh — OOCYXKIEHHE TEOPETUYECKUX BOIPOCOB — TIPOBOJUTCS B BHIE
(bpoHTaIBHOI Oeceapl CO Bcel IPyMIIOi M BKIIOYAET BRIOOPOUYHYIO ITPOBEPKY IMPETIOIaBaATEIIEM
TEOPETUYECKNX 3HaHMK oOywarommxcs. [IpumepHas nmpoAOKUTENBHOCTh — A0 15 MUHYT.
Bropasg 4acte — BBICTyIUIEHHME OOydYarOIIMXCS C JOKIAJAaMM, KOTOpPbIE  JTOJIKHBI
COIPOBOXKAATHCS MPE3CHTAUSAMU C 1IeJIbI0 YCUIICHHUS HATJIITHOCTU BOCIIPUATHUS, IO OAHOMY U3
BOIIPOCOB CEMHUHAPCKOro 3aHATHs. OOs3aTeNbHBIA AJIEMEHT JO0KIaJa — TMPEACTaBICHUE U
aHallu3 CTATUCTHYECKUX JIaHHBIX, OOOCHOBAaHWE COLMAIbHBIX IOCIEJICTBUN J1I000TO
HKOHOMHYECKOTO (haKTa, sIBIEHUS WM mpouecca. [IpuMepHas mpomomkuTenbHOCTh — 20-25
MUHYT.

[Moce nokiamoB creayeT uX O0OCYyXKIEGHHME — IUCKyccus. B Xome storo arama
CEMHUHAPCKOI0 3aHATHUA MOTYT OBITh 3aJlaHbl YTOYHSIOUIME BOIPOCH K JIOKJIaJIYUKaM.
[Ipumepnass npomoxuTenbHOCT — 10 15-20 MunyT. Ecnu mporpammoil mpeaycMOTPEeHO
BBIMIOJTHEHHE TPAKTUYECKOro 3a/laHus B paMKax KOHKPETHOH TeMbl, TO MpernojaBaTeiieM
ONpEAEIAETCS €ro COJAEpKAaHME U JAeTcsl BpPEMs Ha €ro BBINOJIHEHHE, a 3aMeT HJIET
o0cy»xJieHue pe3ynbTaToB. Ecinu npakTuyeckoe 3a/iaHue J0KHO ObLIO ObITh BBHIIOJHEHO JOMA,
TO Ha CEMMHAPCKOM 3aHITHM IIpernojaBaTellb IPOBEPSET €ro BBINOJHEHUE (YCTHO WU
nucbMeHHo). [lpumepHas mnpomopkutenbHOCTh — 15-20 MunyT. IlogBeneHweM UTOTOB
3aKaHYMBACTCS CEeMHHApCKoe 3aHATHe. OO0ydaromumMcs TOKHBI ObITh OOBSBICHBI OLICHKH 32
paboTy U AaHbI UX YeTkhe o0ocHoBaHMs. [IpuMepHas npoaoHKUTEILHOCTD — 5 MUHYT.

BOl'[pOCbI JUIS1 CAMOCTOAATEIbHOM MOATOTOBKH K NMPAKTUIECCKUM 3aHATUAM:

1. Cnyuaiinas BenuuuHa. J{uckpeTHbIe U HENIPEPhIBHBIE CITyYaiiHbIE BEJIUYUHBI.

2. Knaccudeckoe U CTaTUCTUYECKOE ONpeiesieHusl BEpOATHOCTU coObITHs. ['eomeTpruueckas
BEPOSITHOCTb.

3. MeTtozs!l uccieoBanus CXOIUMOCTH 3HAKOIIOCTOSHHBIX U 3HAKOIIEPEMEHHBIX PSIIOB.

4. JIuneiiHble ogHOpPOAHBIE AU epeHnanbHble ypaBHEHHS BBICIINX TOPSIIKOB.

5. DKCTpEMyM H YCIOBHBIA SKCTPeMyM (DYHKIIMH MHOTHX TICPEMECHHBIX.
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6. [TpuGnmxeHHbIE METO/IbI BBIYMCIICHUS OIpPEIeTICHHBIX HHTErpaioB ((hopMyIIbl Tpanemuii,
IPsIMOYTOJILHUKOB, CUMIICOHA), OIIEHKA MOTPEIIHOCTH BBIYUCICHUH.

7. HenpepoiBHOCTh PyHKIMHU. Kiaccudukarms Touek paspoipa.

8. HecoOcTBeHHbBIE HHTETPAIIBI, TPU3HAKU CXOJAUMOCTH.

9. ®opmyna Telinopa u ee CBA3b ¢ 3a/1a4eil MPUOTMHKEHHOTO BBIUYUCIICHUS 3HAUYCHUIN (PYHKITUH.
10. dynkumy u crnocoObl ux 3aaanus. OCHOBHbIE AlIeMEHTapHbIe (DYHKIINH U UX TpaUKy.

5.4. Metoanueckue yKa3zaHusi 10 CAMOCTOAITEJIbHOM padoTe 00ydaronuxcst
Padota ¢ muTepaTypHBIMHM HCTOYHHKAMM U HHTEPHET pecypcaMu

B mpormecce moArOTOBKM K MPAaKTUYECKHM 3aHATHAM, OOYYarONMMCS HEOO0XOIUMO
o0patuTh 0co00€ BHHMMAaHHE Ha CaMOCTOSTENbHOE H3YyYEHHE PEKOMEHJI0BaHHOH yuyeOHO-
METOJIMYECKOH (a TaKkke HayYHOU U MOIYJISIPHOM) JTUTEPaTypBhl.

CamocrosTenbHas pabota ¢ ydeOHUMKaMH, Y4YeOHbIMH TOCOOMSMM, HAYyYHOM,
CIIPaBOYHOM W IMONYJIIPHOM JIMTEPaTypod, MaTepUaJlaMM MEPUOAUYECKUX M3JaHUU U
WHTepHeTa, CTATUCTUYECKUMHU JIaHHBIMH sBIseTcs HauOonee 3((EKTUBHBIM METOJIOM
IIOJIyYEHUsI 3HAHWW, TIO3BOJSIET 3HAYMTENIBHO AKTUBHU3UPOBATH IPOLIECC  OBIAICHUS
uHpopmanuel, crnocobcTByer Oosnee TIIyOOKOMY YCBOEGHHIO H3y4yaeMOro MartepHaa,
dbopMupyeT y 00yJarOIUXCSI CBOE OTHOIICHNE K KOHKPETHON TIpodiieme.

Bonee riy6okoMy pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJIHUTENbHON
JUTEPATYpPOM, PEKOMEHJIOBAaHHOM MpPENOJaBaTeIeM II0 KaXKIOH TEME CEMHHApCKOTO WIH
NPaKTUYECKOI0 3aHATHUS, YTO MO3BOJISIET 00YyYaIOLUIMMCS MPOSIBUTH CBOIO MHAMBHUYaJIbHOCTh B
paMKax BBICTYIUICHUS Ha JaHHBIX 3aHATHUAX, BBISIBUTH INIMPOKUI CIIEKTP MHEHHMM 110 U3y4aeMOH
npobiieme.

IToaroroBka NMpe3cHTAlu U JORJIaaa

[Ipe3eHTanus, coriacHO TOJKOBOMY cioBapio pycckoro sizbika JI.H. Ymakosa: «...
croco0 mogayn HHPOPMALKMHU, B KOTOPOM IPUCYTCTBYIOT PUCYHKH, (poTorpaduu, aHuMaIus u
3ByK». JlJIl MOATOTOBKHU MPE3EHTALUU PEKOMEHIyeTcsl ucnoib3oBark: PowerPoint, MS Word,
Acrobat Reader. Camas mpocras mporpamMma Juis CO3JaHusl Tpe3eHTanuii — Microsoft
PowerPoint. Jlns moAroToBKU Mpe3eHTali HEo0X0auMo coOpaTh U 00paboTaTh HAYANBHYIO
UH(OPMAIIHIO.

[TocnenoBarenbHOCTh NOATOTOBKY IPE3EHTALNN:

1. Yerxko cdopMmymupoBaTh IIeNb NPE3CHTAIMUA: BBl XOTHTE CBOKO AayAHTOPHUIO
MOTUBUPOBaTh, yOAUTH, 3apa3uTh KaKOW-TO Uaeeil I MPOCTO (OPMATBHO OTYUTATHCS.

2. Omnpenenuth KakoB OyzaeT ¢opMmarT Npe3CHTAIlMH: XUBOE BBICTYIUICHHE (TOTHA,
CKOJIBKO OYJIeT ero MpoJI0JKUTENBHOCTD) WIIM 3JIEKTPOHHAs pacchlUlKa (KakoB Oy/eT KOHTEKCT
MIPE3EHTALIUHN ).

3. OToOpaTh BCIO COAEPIKATENBHYIO YaCTh AJIS IPE3EHTAIMHM U BBICTPOUTD JIOTHYECKYIO
[ETI0YKY NPECTABICHHUS.

4. OnpenenuTh KIOYEBbIE MOMEHTHI B COJIEPKAHUN TEKCTa U BBIACTUTD UX.

5. OmpenenuTh BUABI BU3yalIn3aluu (KapTUHKW) Ui OTOOpaKEHUSI WX Ha Claiiax B
COOTBETCTBUU C JIOTMKOH, LIENIbI0 U crienn(puKoil MaTepuaa.

6. [TomoOpaTh nu3aitH U GOPMATUPOBATH CIIAKIBI (KOJMYECTBO KAPTUHOK M TEKCTa, MX
pacroio’keHue, IBET U pa3Mep).

7. IlpoBepUTh BU3yaIbHOE BOCIPUATHE TPE3CHTALUH.

K BumaM BHM3yanu3alMu OTHOCATCA WUTIOCTpALMU, 0oOpasbl, AMArpaMMbl, TaOJIHUIbI.
WnmrocTpanyst — mpeicTaBieHue peaibHO CYIIECTBYIOIIETO 3pUTEIBHOTO psiaa. OOpa3sl — B
OTIMYUEe OT WunocTpauuii — Metadopa. Mx HazHaueHHe — BBI3BATh 3MOLMIO M CO3/aTh
OTHOIIEHWE K HEH, BO3JeiCTBOBaTh Ha ayauTopuio. C MOMOIIBIO XOPOIIO MPOJyMaHHBIX H
NpeCTaBIsieMbIX 00pa30B, HMH(pOpMAIMsI MOXXET HaJ0JIIO0 OCTAaThCs B NaMsITH 4YeJOBeKa.
JuarpamMmma — BU3yalu3alysi KOJMYECTBEHHBIX M KaYECTBEHHBIX CBs3eil. VX MCHONB3yroT [uis
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yOeTUTENbHON 1eMOHCTPAlUU JaHHBIX, JJI MPOCTPAHCTBEHHOTO MBIIUICHUS B JIOTIOJHEHUE K
norudeckoMy. Tabmuna — KOHKPETHBIN, HAIJISIAHBIN M TOYHBIN 1OKa3 JaHHBIX. Ee ocHOBHOE
Ha3Ha4YeHHE — CTPYKTYPUPOBaTh MH(OPMAIIMIO, YTO TOPOW OOJer4aeT BOCHPHUITHE JaHHBIX
ayAUTOpUEH.

[TpakTHyeckue COBETHI IO MOATOTOBKE MPE3ECHTAIMH FTOTOBBTE OTAEIBHO:

® [ICYATHBIA TEKCT + CJIaibl + pa3aTOYHBIN MaTepuUal;

e crnaiinpl — BU3yalbHas TMojadya HHQOpPMAIMH, KOTOpas JOJDKHA COJEpXKaTh
MUHUMYM TEKCTa, MAaKCUMyM H300pa)K€HHi, HECYUIMX CMBICIOBYIO HAarpy3Ky, BBITJIAJIETh
HarJISIIHO U TIPOCTO;

® TEKCTOBOE COJIEp)KaHUE MPE3EHTALMM — YCTHAsl peub WM YTEHHE, KOTOpas J10JKHA
BKIIIOUATh apTYMEHTHI, (DaKThl, TOKA3aTeIbCTBA U AYMOILIUU;

®  PEKOMEHAYeMOE YHCIIO ciaiioB 17-22;

e oOs3arenbHas wWHGOpMANUS I TPE3CHTAMU: TeMma, (paMHUIUsS W WHUIUAIBI
BBICTYMAIOIIET0; TUIAaH COOOIIEHUS; KpaTKUe BBIBOABI M3 BCEr0 CKA3aHHOTO; CIMCOK
WCIIOJIb30BAHHBIX UCTOYHUKOB;

e  pa3gaTOyHBIA MaTepuall — JOJDKEH oOecrneuuBaTh Ty K€ TIIyOMHY M OXBaT, 4TO U
’)KMBOE BBICTYIUICHHUE: JIOAU OOJIbIIE JOBEPSIIOT TOMY, YTO OHH MOTYT YHECTHU C COO0OM, yem
MCYE3al0IMM H300paKeHUsIM, CJIOBA U CIIalJbl 3a0bIBAalOTCA, a pPAa3lAaTOUYHbIN MaTepuan
OCTaeTCs MOCTOSTHHBIM OCSI3a€MbIM HAalIOMUHAHUEM; Pa3[aTOUYHbI MaTepual BaXKHO pa3gaBaTh
B KOHIIE MPE3CHTAllMK; Pa3aTOYHBIM MaTepuaibl TOJKHBI OTIMYATHCSA OT CIAiIoB, MOJKHBI
ObITH O0JIee MHPOPMATUBHBIMHU.

Tema noxnana A0MKHA OBITH COTJIACOBAHHA C MPEMOJaBaTEIEM U COOTBETCTBOBATH TEME
y4eOHOro 3aHsATUS. MaTepuanbl MPH €ro MOJATOTOBKE, JOJHKHBI COOTBETCTBOBATH HAy4YHO-
METOAMYECKUM TpeOOBaHUSAM By3a W OBITh yKa3zaHbl B Jokianae. HeoOxommmo coOmroaaTh
periiaMeHT, OrOBOPEHHBIM TMpU MOJydYeHMHM 3ajaHusd. Mmoctpauuu AOMKHBI  OBITH
JIOCTaTOYHBIMH, HO HE YPE3MEPHBIMHU.

Pabora cTyaeHTa Haja JIOKJIAJOM-TIpE3EHTALMEH BKIIOYaeT oOTpabOTKy yMEHHUs
CaMOCTOSITENIbHO 0000maTh MaTepuan M JiedaThb BBIBOABI B 3aKIIOYCHHM, YMEHHS
OpPUEHTHPOBATHCS B MaTepuaje W OTBEUaTh Ha JOMOJIHUTENbHBIE BOMPOCHI CIIyIIaTeNeH,
0TpabOTKY HaBBIKOB OPAaTOPCTBA, YMEHUSI IPOBOJAUTD JHUCITYT.

JIOKJTaquuK¥ TOJDKHBI 3HATh M YMETh: COOOIIaTh HOBYHO MH(OPMAINIO; UCIOIB30BaTh
TEXHUUYECKHUE CPEICTBA; XOPOIIO OPUEHTHUPOBATHCS B TEME BCEro0 CEMUHAPCKOTO 3aHSATHUS;
JUCKYyTHPOBATh M OBICTPO OTBEUYATh HA 3aJaHHBIE BOTPOCHI; YETKO BBIMOJHSITH YCTAHOBICHHBIN
pernament (He Oonee 10 MHHYT); UMETh TPEACTABICHHE O KOMIIO3WUIIMOHHOW CTPYKType
JIOKJIaja u JIp.

CTpyKTypa BbICTyIJICHUS

Berymienne momoraer oOecmeddTh YCIEeX BBICTYIUICHHS 1O JIF0OOOW TeMaTHKe.
Berymiienne nomKHO coiepkaTh: Ha3BaHHWE, COOOIIEHHE OCHOBHOW HJIEH, COBPEMEHHYIO
OIICHKY MpeaMeTa M3J0KEHHUs, KPaTKOe MEePEeUUCICHUE PacCMaTPUBAEMbIX BOIIPOCOB, YKUBYIO
UHTEpecHYI0 (opMy H3JIOKEHHs, AaKUEHTUPOBAaHHWE BHHMMAaHHUA Ha BaXKHBIX MOMEHTaX,
OPUTMHAJIBHOCTH MOJIX0/1A.

OcHOBHass 4YacTb, B KOTOpPOH BBICTYMAIOIINN JOHKEH TIYOOKO pacKphITh CYTh
3aTPOHYTOM TEMBI, OOBIYHO CTPOUTCS MO MPHUHIMITY OTYETa. 3aJadya OCHOBHOW YacTh —
MIPEJICTaBUTh JIOCTATOYHO JAaHHBIX JJIS TOTO, YTOOBI CIyIIATENd 3aWHTEPECOBAINCH TEMOU U
3aXOTENM 03HAKOMHTHCSI ¢ Marepuainamu. [Ipu 3ToM joruueckas CTpyKTypa TEOPETHYECKOTO
OJloKa He JOJDKHBI JaBaThCsl 0€3 HArIsAHBIX MMOCOOWH, ayJAHO-BU3YalbHBIX U BHU3YaJbHBIX
MaTEepUasoB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

n/n

Buabl yueOHol padoTsI Oo0pa3oBaTtesbHble TexHoJIOTHH | Bcero uacos
0® | 300
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CokonoBa. — Boponex : Boponexckuil rocynapcTBeHHbIN TexHuueckuid yausepcurer, ObC ACB, 2019. — 101 c.
— ISBN 978-5-7731-0810-8, 978-5-7731-0812-2 (4.2). — TeKcT : 31eKTpOHHBIH // DIEKTPOHHO-OMOIMOTEYHAS
cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/93323 . html (nata obpamenus: 06.01.2022). —
PexxuM focTyna: Juist aBTOPU3UP. MOJIb30BaTeNeH

4. Mup3zosiH, M. B. Maremaruka : kypc nekiuii / M. B. Mup3osin, T. X. Cauer. — Crapomnons : CeBepo-KaBkazckuit
tdenepanpabii yHUBEpcuTeT, 2018. — 153 ¢. — TekcT : 3NeKTpOHHBIH // DNeKTpoHHO-0nbIMoTeyHas cucrema [PR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/92557.html (mara oOpamenus: 06.01.2022). — Pexum
JIOCTyTIa: JJIsI aBTOPU3HUP. NOJIB30BATENCH

Cnucok 10M0JHATEIbHOH JINTEPaTypPhl

1. baspun, U.W. Beiciiast marematuka. [Texcer]: yueonuk/ U.U. bapun.- M.: Akanemus, 2010.- 616 c.

2. BepuueB, C.H. CnenuanbHble TIJIaBbl BbICHIEH MaTeMaTHKU. PyKOBOJICTBO K pELIEHUIO 3adad [0 TEOpUU
BEPOATHOCTEH [DNeKTpoHHBIA pecypc]: yueOHoe mocobue/ Bepuuer C.H., Ukpsuaukos B.U., Byreipun B.M.—
DIEKTPOH.TEKCTOBbIe aaHHble.— HoBocuOupck: HoBOCHOMpPCKHI TOCYAapCTBEHHBIH TEXHUYCCKHHA YHUBEPCHUTET,
2009.— 100 c.— Pexwum goctyna: http://www.iprbookshop.ru/45437.— DBC «IPRbooksy, 110 mapoJio

3. Bunenkun, 1.B. Bepicmias mateMaTHka Al CTYJCHTOB 3KOHOMHYECKHX, TEXHUYECKUX, €CTECTBEHHO- Hay4YHBIX
criermanbHOoCcTel [Teker]: yued. mocoomne/ N.B. Bunenkun, B.M. I'pobep.- Pu//1.: ®ennke, 2004.- 416 c.

4. OO6mmit Kype Boicel MmaremaTnku [Tekcr]: yueOnux/ mon pen. B.M. Epmakosa - M.: UTHOPA-M, 2005.- 656 c.

Yepuenko, B.Jl. Briciras Mmatematuka B mpuMepax u 3amadax. Tom 1 [DiekTpoHHBIN pecypc]: yueOHOoe mocobue/
Yepuenko B.J[.— DnekrtpoH.texcroBbie naHubie.— CII6.: [lomurexnuka, 2011.— 709 c.— Pexum nocryma:
http://www.iprbookshop.ru/15890.— DBC «IPRbooksy, mo maposro

6. Uepnenko, B.Jl. Beicmas maremaTrrnka B mpuMepax W 3afgadax. ToMm 2 [DnekTpoHHEIH pecypc]: yueOHoe mocoome/
UYepaenko B.Jl.— Omekrpon.tekcroBble maHHble.— CII6.: Tlommrexnuka, 2011.— 568 c.— Pexwum mocryma:
http://www.iprbookshop.ru/15891.— 3BC «IPRbooks», mo naposro

7. [[unaues, B.C. Bricmas matemaruka. bazossiii kype [Tekct]: yue6.mocooue/ B.C. [llunaues.- M.: FOpaiir, 2011.-
447 c.

7.2. Ilepeuyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»

Ilepeuens noropopos 36C
Y4eOHblIii roa HaumenoBanue noxymenra ¢ | Cpok qeMcTBHsSI JOKYMEHTa
YKa3aHHeM PeKBH3UTOB
2021-2022 Hoctyn k ObC IPRbooks [lonxmouenue ¢ 01.07.2021r.
Horosop Ne8117/2111 ot o 01.07.2022
11.06.2021r.

7.3. UndopManoOHHbIE TEXHOJIOTHH, JIULEH3MOHHOE IPOrPaMMHoOe o0ecredyeHue
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JIMIeH3u0HHOoe NnmporpaMmMmHoO¢€ odecneyeHue

PexBU3NTHI JINIIEH3UIT/ IOTOBOPOB

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

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Nnentuduxarop nmoanucunka: 1203743421
Cpox geictust: 30.06.2022
(MpoIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenns 00 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluniensus 6eccpounast

Antusupyc Dr.Web Desktop Security Suite

JIMTIeH3UOHHEIH cepTU(UKAT
Cepuitabiii Ne JKS4-D2UT-L4CG-S5CN
Cpoxk gerictBusg: ¢ 18.10.2021 no 20.10.2022

Jluniensuonnsiit gorosop Ne 000439/3b-19 ot

OBbC Axkanemus 15.02.2019r
Cpok neiictBust: ¢ 15.02.2019 no 15.02.2022
Jlnuensnonnsiii goroop Ne 8117/21 ot
OBC IPRbooks 11.06.2021

Cpoxk geiictBus: ¢ 01.07.2021 go 01.07.2022

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHbI

8.1. TpeGoBaHus Kk ayTuTOPUAM (MOMeELIEHUSIM, MeCTaM) /1JIsl IPOBeIeHUs 3aHATHI
1. YueOnasi aynuropus Uil IPOBeeHUs 3aHATHH JIEKIIHOHHOT0 THIIA.

HaGop neMmoHCTpaniioHHOTO 000pYy10BaHUS U YUEOHO-HATJIAIHBIX TOCOOMI, 00ECTICUHBAIOIINX

TeMaTU4YeCKHe WILTIOCTPaIHHU:
IIpoexrTop — 1 mr.

HoytOyx — 1 mT.
CrienmanusupoBaHHas MeOeIb:
Jocka yueHnueckas — 2 .
Cron oducHbIil — 3 mT.
Crynpsa — 10 mr.

Cryn msarkuit — 1 mr.
Kadenpa (tTpubynka) — 1 mr.
Crosnbl — 30 mT.

Ckambu — 30 T

KooK My3bIKambHBIE — 2 TIT.

Konauumonep — 1 mr.

2. YyeOHasi ayquTOpUsi VI TPOBe/leHUS] 3aHATHH CEMHUHAPCKOI0 THIA, KYPCOBOIO
NPOEKTHPOBAHMA (BBINOJIHEHUS] KYPCOBBIX padoT), rpynmoBbIX M HHIAMBHIYAJIbHBIX
KOHCYJIbTAlUi, TeKYILIero KOHTPOJISI U MPOMEeKYTOYHOM aTTecTAlMH.

Cnenuanu3upoBaHHas MeOelb:
Jocka yuennueckasi — 1 mr
Crost koMIBIOTEPHBIN — 12 T
Cron yuennueckuit — 10 mr
Cryn yuennueckuit — 20 mwr
Cron aByXTyMOOBBIN — 1 1T

30




Cryn Msarkuii — 1 mr

Kadenpa — 1 mr

Ceiid — 1 mr

TexHuueckue cpeacTBa OOy4YeHHMs, CIyXallue JJIs MPeJoCTaBICHUs y4eOHOH uHpopManuu
OOJIBITION ayTUTOPUU:

ITpoexrop — 1 .

Hactennsiit skpan — 1 mr.

HoytOyk — 1 .

Komnerotepsl ¢ noctynom k cetu «MHTEpHET» U AOCTYNIOM B 3JIEKTPOHHYIO HH()OPMAaIIMOHHO-
00pa3oBaTeNbHYIO Cpey OpraHnu3alluu:

Monurop — 12 .

CucreMHbI# 010K — 12 1T.
3. Ilomemenne AJis1 CAMOCTOSITEJILHOM PadoOTHI.

bubnuoreuno-uznatensckuii neHTp. OTAT 00CTY)KUBAHUS TEYATHBIMU H3/1aHUSMH.

KoMIiekT mpoeKInoOHHBIN, MYJIbTHMEIUHHBIA 000pYyI0BaHUE:
Hacrennslii 3xpan — 1 .

HoytOyk — 1 miT.

ITpoektop — 1 it

Pa6ouue cronsl Ha 1 Mmecto — 21 .

Crynpsg — 55 mr.

Nudopmanmonno - 6ubnuorpadudaeckuit ornen. Crenuaan3zupoBaHHas MeOeb:

Paboune cronsl Ha 1 MecTo - 6 IT.

Crynbst — 6 .

KommpioTepHass TEXHHMKa C BO3MOXHOCTBIO TOAKIIOYeHHS K cetn «UHTepHET» U
obecrieueHreM JIOCTYIa B AJEKTPOHHYIO MHGOpPMAIMOHHO-00paszoBarenbHyto cpeny OI'BOY
BO «CeBKasl'A»:

[TepcoHanbHbIil KOMIIBIOTEP — 1 TIT.

Ckanep Epson Perfection 2480 photo

MOV MFC 7320R

OTIIGH 06CJIy)KI/IBaHI/ISI QJICKTPOHHBIMHA U3JaHUAMMH. CHGI_[I/IaJII/ISI/IpOBaHHaSI MeOelb:

pabouue ctonbl Ha 1 MecTo — 24 miT.

CTyJIbsl — 24 mT.

TexHuyeckue cpeacTBa oOyudeHHs, CIOyKallue AJis MpeoCTaBiIeHHs ydeOHOW MH(popMarun
OO0JIBIION ayAUTOPHUH:

nHTepakTuBHas cuctema Smart Bord 480 - 1 mr.
Monurop - 21 wr.

Ceresoii Tepmunan Office Station — 18 .
IlepcoHanbHbIN KOMIBIOTEP - 3 LIT.

MOV — 1 mwr.

MO®OVY—- 1 mir.

[Ipuntep — 1 mit.

4. Ilomemenue 1Js1 XpaHeHUs] M NPOPUIAKTHYECKOT0 OOCHY:KMBAHUA Y4YeOHOrO
o0opynoBaHust

CrienmanusupoBaHHas MeOeb:

Cremnaxu — 1 mr.

Mxad — 1 mr.

Cryin -1 mr.
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Kpecno komnerotepHoe — 4 mirt.

Cron — 5 mr.

[Tpodunaktuyeckoe oOCTy)KUBaHUE

[Tepdopatop Makita HR2811FT — 1 .

AkkymynsTopHas Apenb-mrypynoept Uatepckon JJA-13/18M2 — 1 .
HaGops! oTBepTOK — 2 IIT.

[Teiecoc Polar 1400 Bt — 1 .

Knemm 06xumMHBIC — 3 IIT.

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

Myapstumerp DT 838 - 1

®en TepMoBo3ayHbIA nasiabHbId AOYUE 8032 — 1 .

[Tasmpauk 60 BT — 3 mmT.

YyebHoe mocobue (TepcoHaIbHbIN KOMIBIOTEP B KOMIUIEKTE) — 2 TIT.
[Taccatuxu — 1 mit.

Bboxopesbr — 1 mT.

Kommyrarop 8 Port — 1 mT.

Buemnuii DVD npuBon — 1 mir.

Baewrnnii xectkuii quck 1 TO — 1 .

8.2. TpeOoBaHusi K 000pYA0BAHHIO PA0OYHUX MECT NMPENnoJaABaTe sl H 00y4al0IMXCs

1. PaGouee MecTo mpenojaBaTes, OCHAIIEHHOE KOMIIBIOTEPOM C T0CTynoM B IHTEpHET.
2. PaGoune MecTta 00ydJaronuxcs, OCHAIIEHHbIE KOMITBIOTEPAMU C TO0CcTynoM B MHTepHeT,
npeaHa3HaYeHHBIC JUIsl pa0OTHI B AJIEKTPOHHON 00pa3oBaTensHOM cpere.

8.3. TpeOoBaHMsl K CIEMATU3MPOBAHHOMY 000PYA10BAHMIO HET

9. OCOBEHHOCTH PEAJ/IMBALIMU JTUCHUITJIMHBI 151 THBAJIMAO0B U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHA 310POBbSA

st obecrieueHnss 00pa30BaHUS WHBAIHUIOB W OOYYAIONMIUXCS C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 3JIOpPOBbsI pa3padarbiBaeTcs (B ciiydae HEOOXOIMMOCTH) aJanTHPOBaHHAs
oOpa3oBaTenbHasl MporpaMma, MHAWBHUIYyabHBIM y4eOHBIN IJIaH C Y4eTOM OCOOCHHOCTEH HX
NCUXO(U3MUECKOTO PA3BUTUS W COCTOSHUS 3JIOPOBBSI, B YAaCTHOCTH TMPUMEHSETCS
WHJVBHTyaJIbHBINA MTOAXO0 K OCBOCHUIO JUCHUIIIINHBI, WHIMBH1yalbHbIE 3a1aHUS: TUCbMEHHbBIE
paboThl ¥, HAOOOPOT, TOIBKO YCTHBIC OTBETHI U JHUAJIOTH, MHIWUBUIYaTbHbIC KOHCYJIHTAIIUH,
UCIIONIb30BaHUE JUKTO(OHA U JPYTUX 3aMUCHIBAIOIIMX CPEACTB [UIsl BOCIPOU3BEICHUS
JIEKIIMOHHOT'O U CEMUHAPCKOr0 MaTepuara.

B nmensx obecrneuenuss oOydaromuxcss HWHBAJIWAOB M JUI C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSl  KOMIUIEKTyeTCss (OHA OCHOBHOM y4eOHOW JUTepaTypoil,
aJIalITUPOBAHHON K OrPaHUYEHHUIO 3JIEKTPOHHBIX 00pa30oBaTENIbHBIX PECYpPCOB, AOCTYN K
KoTopeiM opranm3oBaH B BUI[ Axamemun. B Oubnuoreke MpOBOASTCS WHIUBUAYATbHBIC
KOHCYJIbTAIlUU JJI JAaHHOM KaT€rOpUH I0JIb30BaTeeH, OKa3bIBAETCS MIOMOIIb B PETUCTPALIUU U
UCIIOJIb30BAHUU CETEBBIX M  JIOKAJIbHBIX JJEKTPOHHBIX O0Opa30BaTENbHBIX PECYpPCOB,
MIPEIOCTABIIAIOTCS MECTA B YUTAIIBHOM 3aJIe.

32



®OH/I OHEHOYHbBIX CPEJICTB

11O JUCLIUITIIMHE MaremaTuka

[Tpunoxenue 1
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1. HACITIOPT ®OHAA ONEHOYHBIX CPEIACTB 110 JIUCIHUIIJIMHE
MarteMaTHKAa

Komnerenuun, gopmMupyemsie B ipouecce H3y4YeHUs THCHHILIMHBI

NHupekc PopMynMpoOBKa KOMIETEHIIUN

OIIK-1 CriocoOHOCTh pemraTh TUIOBBIE 3a/laud MPOQPECCHOHATBHON NesITeTbHOCTH HA)
OCHOBE 3HaHMM OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKMX M E€CTECTBEHHBIX HAYK C
MpUMEHEHHEM HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI

IK-1 ['0TOBHOCTB M3y4aTh M UCTIOJIB30BaTh HAYYHO-TEXHUYECKYIO MH(POPMAILIUIO,
OTEUECTBEHHBIN U 3apyOEKHBII OMBIT [0 TEMATUKE UCCIIECTOBAHHIMA
[1K-3 ["'0TOBHOCTB K 00paboTKe pe3yabTaTOB AKCIEPHUMEHTATBHBIX HCCIEIOBAHUN

2. OTanbl (l)OpMI/IPOBaHI/Iﬂ KOMIICTCHIIMHA B IIPOLIECCE OCBOCHUA NUCHUITIUHBI

OcCHOBHBIMU 3TanamMu (OPMHUPOBAHUS YKa3aHHBIX KOMIETEHUUH MNpU H3yYEeHUU
CTYJCHTaMH JUCIUILTAHBI SBJISIFOTCS ITOCIIEA0BATENIFHOE N3YUYEHUE COACPIKATEIBHO CBSI3aHHBIX
MeXay coOoi pazmenoB (TeM) ydeOHBIX 3aHATHH. M3ydeHuwe Kaxxaoro paszzaena (TEMBbI)
NperoiaraeT OBJaJEHHE CTYICHTaMH HEOOXOJAWMBIMH  KOMIIETCHIUSMHU. Pesymprar
aTTecTallMd CTYJICHTOB Ha pPAa3UYHBIX JTamax (OpMUPOBAaHUS KOMIIETCHLMH MOKa3bIBAET
YPOBEHb OCBOSHHSI KOMIIETECHITUI CTyICHTaMHU.

OTanHoCTh (OPMHUPOBAHUS KOMIETEHLUI NpSAMO CBsi3aHA C MECTOM TUCHMIUIMHBI B
00pa3oBaTesIbHOI MporpamMme.

Pa3znennl (Tembl) DopmupyeMble KOMIIETEHIIUN (KOIbI)

JUCIUIIINHBI OIIK-1 IIK-1 TIK-3
Pazoen 1. DnemeHTH JWHEWHOW + + +
areOphl.
Paszoden 2. InemeHTHI BEKTOPHOH a- + + +
reOpBI.
Pazoen 3. Amamutmdeckass Teomer- +
pusd Ha IJIOCKOCTH M B IIPOCTpaH- + +
CTBE.
Pazoen 4. BeeneHue B aHanus. + + +
Pazoen 5. WHrerpampHOE  HC- +
yrcieHue GyHKIMKA OJHON HepeMeH- + +
HOIl.
Paszoen 6. Jluddepennnansaoe +
UCUHUCIICHHE (QYHKIMH HECKOJIbKUX + +
MEPEMEHHBIX.
Pazoen 7. uddepeHnmansHbie + + +
YpaBHEHHUSI.
Pazoen 8. UucnoBbie u (PyHKIHO- + + +
HaJILHBIC PSIBL.
Pazoen 9. CnyuaiiHple COOBITHS H + + +
CITy4aiiHbIC BEITHMYHHBL
Pazoen 10. Metonsl maremMaThue- + + +
CKOMW CTaTUCTUKHU
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3. [loka3aTenu, KpUTEepPUHU U HHANKATOPbI JOCTH:KEHUS] KOMIIeTeHIIHi, JOpMHpYyeMBbIX B Npouecce U3y4eHHus: AUCHUIIMHBI
OIIK-1 Cnoco0HOCTH pemiaTh THIIOBbIE 3212491 NPOQeCCHOHATBHOM 1esiTeIbHOCTH HA OCHOBE 3HAHHI OCHOBHBIX 3AKOHOB MaTeMAaTHYECKHX U eC-
TeCTBEHHBIX HAYK C IPMMeHeHHeM HH(OPMALMOHHO-KOMMYHHUKAIMOHHBIX T€XHOJIOT U

Ilnanupyemble  pe3yJbTaThI Kpurepuu oueHuBaHus pPe3yJIbTATOB 00yYeHUs Cpencrsa olleHHBAHUSA Pe3yJIbTATOB

00y4eHus o0yueHus

(MHAMKATOPBLI  JOCTHKEHMSI

KOMIIETEHIINH) HEY/I0BJIETBOPHTEJILHO YAOBJIETBOPUTE/ILHO X0po1Io OTJIMYHO Texymuii IIpomexkyTounas
KOHTPOJIb aTTecTanus

OIIK-1.1.  [lemonctpupyer | @parmentapusie 3Hanusi | Henmonnble 3Hanust o | CopmupoBaHHbIe, Ho | CdhopmupoBaHHbIe u | KoHrponbHble OK3amMeH

3HaHHE OCHOBHBIX 3aKOHOB | O TUIOBBIX 3a7jayax | THIOBBIX 3afayax TIpoO- | COAEpKAIlde OTHAENbHBIE | CHCTEMaTH4YeCKHE 3HAHMA | 3a[aHUs, TECTH-

MaTeMaTHYeCKHUX, ecCTecTBe- | Npo(ecCHOHANBHOU Jies- | (PeCCHOHANBHON AesTeNb- | MpoOesbl 3HaHUA O  TH- | O THUIIOBBIX 3ajadax IIpo- | poBaHMe, codece-

HOHAy4YHBIX U obmenpodec-
CHOHAJIBHBIX JHCLMIUIVH,
HEOOXOJMMBIX Ul PELICHUSL
TUIOBBIX 3agad B 00JacTH

TENBHOCTH,  OCHOBHBIE
3aKOHBI ~ MareMmarude-
CKUX W eCTECTBEHHBIX
HayK

HOCTH, OCHOBHBIC 3aKOHBI
MaTeéMaTH4YCCKUX M €C-
TCCTBCHHBIX HAYK

MOBBIX 3ajadax mpodec-
CHOHAJIBHOH  JCSATEIIbHO-
CTH, OCHOBHELIC 3aKOHBI
MaTeMaTHYEeCKHX M eC-

(heccroHambHOMN nesi-
TEJIBHOCTH, OCHOBHEIE
3aKOHBl MaTEeMaTHYECKUX
U €CTECTBCHHBIX HAyK

JIOBaHUC

arpovH)XeHEepHH TECTBEHHBIX HaYK
OIIK-1.2. Hcnone3yer 3Ha- | @parmMeHTapHOe yMeHHe | B memom ycmemHoe, HO | B memom ycmemHoe, Ho | YcmemHoe U cucteMartd- | KoHTponmbHbIe OK3amMeH
HUsSI OCHOBHBIX 3aKOHOB Ma- | pEIlaTh THUIOBBIEC 3a/1a4U | HE CHUCTEMAaTHUYECKOe | cofiep)Kalliee  OTHCTBbHBIC | YECKOEe yMEHHE pemaTh | 3aJaHus, TeCTH-
TEMAaTHYECKUX U €CTECTBEH- | MPO(ECCHOHANBHOM Jiesl- | YMEHHE  peIlaTh THIO- | MPOOenbl B PEUICHUM TH- | TUIOBBIC 3a1add mpodec- | poBaHue, cobece-
HBIX HayK U1 pEUICHUs | TENbHOCTH Ha OCHOBE | BbIe 3a1aud mpodeccro- | MoBBIX 3a1ad mHpodeccro- | CHOHAIBHOW NESATENFHOCTH | OBaHHE
CTaHAAPTHBIX 3a7ad B arpo- | 3HAHWI OCHOBHBIX 3aKO- | HAIPHOM  JEATENBHOCTH | HAJIBHOM NESATENBHOCTH Ha | HA OCHOBE 3HAHUHA OCHOB-
WHXCHEPUHU HOB MaTeMaTHYeCKHX W | Ha OCHOBE 3HaHWH OCHOB- | OCHOBE 3HAaHWH OCHOBHBIX | HBIX 3aKOHOB MaTeMaTH4e-
€CTECTBEHHBIX HayK HBIX 3aKOHOB | 3aKOHOB MAaTEMaTHYECKHX | CKHX M  €CTECTBEHHBIX

MaTeMaTH4ecKMX W €C- | U ECTECTBEHHBIX HAayK HayK

TCCTBCHHBIX HAYK
OIIK-1.3. TIlpumenser wuH- | He Bmameer  HaBbikamMu | YacTHUHO BiajieeT HaBbI- | XOPOIIO BIajceT HaBbl- | OTIMYHO BIameeTr HaBbl- | KOHTpoNbHBIE DK3aMeH
(hopmMaroHHo- pELICHUs] THIOBBIX 3a- | KAMM PCIICHUS THUIOBBIX | KAMH PEIICHHWS THIOBBIX | KAMH pEIICHHWS THUIIOBBIX | 331aHUs, TECTH-

KOMMYHHUKAIIMOHHBIE TEXHO-
JIOTMH B PEIICHHH THITOBBIX
3a1a4 B obnactu
arpoOUHXCHEPUU

Iad mpoeCCHOHATBHOMN
JIeITEILHOCTH Ha  OC-
HOBE 3HAHMH OCHOBHBIX
3aKOHOB  MaTeMaThuye-
CKMX M €CTECTBEHHBIX
HaAyK C NPUMECHCHHEM
MH(GOPMAITMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH

3a1ad IpoQecCHOHANBHOM
JIEATEILHOCTA Ha OCHOBE
3HAHMA OCHOBHBIX 3aKO-
HOB MaTeMaTHYeCKHUX U
€CTeCTBCHHBIX HAyK C
NpUMEHEHHEM HH(pOopMa-
LMOHHO-KOMMYHHUKAITH-
OHHBIX TEXHOJIOTHI

3amad mpodeccHoHaIEHON
JIEATEITPHOCTH Ha OCHOBE
3HAaHWA OCHOBHBIX 3aKO-
HOB MaTEMAaTUYECKUX H €C-
TECTBCHHBIX HAYK C TpH-
MEeHeHHeM  uHdopMalu-
OHHO-KOMMYHHUKAITHOH-
HBIX TEXHOJIOTUH

3a1a4 NpoQeccHoHaIbHOM
JeATEeNFHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKO-
HOB MaT€MaTHYECKHX H €C-
TECTBEHHBIX HAayK C IpH-
MEHEHHEM  HMH(pOpMaIH-
OHHO-KOMMYHHKaIlMOHHBIX
TEXHOJIOTHH

poBanue, cobece-
JIOBaHHE
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IIK-3 I'oToBHOCTH K 00padoTKe pe3yJibTATOB IKCIIEPUMEHTAJBHBIX HCCIe0BAHMI

Ilnanupyemble  pe3yJabTaThI Kpurepuu oueHuBaHus pPe3yJIbTATOB 00yYeHUs Cpencrsa olleHHBAHUSA Pe3yJIbTATOB

00y4eHus o0yueHus

(MHAMKATOPbI  JOCTHKEHMSI

KOMIIETEHIINH) HEY/I0BJIETBOPHTEJILHO YAOBJIETBOPUTE/ILHO X0po1io OTJIMYHO Texymuii IIpomexkyTounas
KOHTPOJIb aTTecTanus

IIK-3.1 IIpumensier ocHoB- | JlomyckaeT cymiectBeH- | JlemoHcTpupyeT wyactud- | Jlemonctpupyer chopmu- | Jemonctpupyer chopmu- | KontpombHbie OK3aMeH

HBIC 3aKOHbI €CTECCTBCHHOHA- HBIE OINMOKH B OCHOB- HbIC 3HAHUS B OCHOB- | POBAHHBIC, HO HUMCIOIIHEC | POBAHHLIC 3HAHUA B 3aJaHuA, TECTU-

VYHBIX TUCHHIUIMH B IPO-
(ecCHOHATBPHON  AEATENbHO-
CTH, METOABI MaTeMaTh4e-
CKOTO aHaiu3a U MOJEIHPO-
BaHUs, TEOPETHUYECKOTO H
9KCIEPUMECHTAIBHOTO HCCIIe-
JIOBaHUsI U 00pabOTKe WX pe-
3yJIbTAaTOB

HBIX CIOCO0AX MCITOJIb-
30BaHMsl  HAY4YHO-TEX-
HUYECKOW MH(OpMAIUH,
OTEUECTBEHHBIH U 3apy-
OEKHBII OIBIT II0 TEMa-
THKE UCCIIeI0BAHUI

HBIX CITOCO0AX HCITONIB30-
BaHHMS HAyYHO-TEXHHYE-
ckoii wmH(popMarmH, orTe-
YECTBEHHBIA H 3apy0Oex-
HEII OIBIT 0 TEMaTHKE
HCCIIeIOBAHUI

OTIEIbHBIE TPOOENBI 3Ha-
1305071 B OCHOBHBIX CIIO-
cobax HCIIOJIb30BaHMS
HAYYHO-TEXHUYCCKOH WH-
dopMmarum,  OTEYECTBEH-
HBII W 3apyOeXHBIH OIBIT
10 TEMaTHUKE HCCIea0Ba-
HUH

OCHOBHBIX CIOCO0ax ucC-
MTONTE30BAHAS HAyYHO-TEX-
HUYeCKOil  mH(popManuwy,
OTCUYECTBEHHBI U 3apy-
OCXKHBIN OMBIT IO TEMAaTH-
Ke MCCJIeIOBAaHHI

poBaHme, cobece-
JIOBaHIIE

[IK-3.2 Hcnonp3yeT OCHOB-
HBIE 3aKOHBI €CTECTBEHHOHA-
VYHBIX JUCHUIUINH B TIPO-
(eccHOHATIBHONW  IEATEeNbHO-
CTH, METOJBl MaTeMaTuye-
CKOTO aHalM3a M MOJENUpO-
BaHMs, TEOPETUYECKOTO H
IKCIIEPUMEHTAIBHOTO HCCIIe-
JOBaHUS yMeTh 0OpabaTsl-
BaTh MX Pe3yJIbTaThl

VYmeer YaCTUIHO
0000IIaTh W HCIIOIB30-
BaTh HAayYHO-TCXHHUYE-
CKYIO MHPOpPMAIHIO,
OTEUECTBEHHBIA U 3apy-
OCKHBIM OIIBIT II0 TeMa-
THUKE UCCIIEIOBaHUMN

JemMoHCTpUpyET B LEIOM
YZIOBIIETBOPHUTEINIHEBIE, HO
HE CHCTEeMaTH3NPOBAHHBIC
yMeHHsT 00001aTh 1 uc-
MOJIb30BaTh HAYYHO-TEX-
HUYECKYI0 HH(OPMAIIHIO,
OTEUECTBEHHBIA U 3apy-
OE)KHBIN OIBIT IO TEMaTH-
K€ MCCIIeq0BaHUuN

JeMoHCTpUpyEeT B LENOM
XOPOIIIHEe, HO COJEPIKAIINE
OT/ICTIbHBIC MPOOENBI yMe-
HHUSL 0000IIaTh U HUCIIOJIb-
30BaTh  HAYYHO-TEXHUYE-
CKyi0 uH(pOpPMAIIUIO, OTe-
YEeCTBEHHBI U 3apyOex-
HBIA ONBIT IO TEMAaTUKE
HCCIEeI0BaHUI

JemMoHCcTpUpyeT yMeHus
000011aTh U UCIOJIB30BATH
HAYYHO-TEXHUIECKYIO
WHPOPMALMIO,  OTEYEeCT-
BEHHBIH W  3apyOexHBIN
OITBIT MO0 TEMaTHKE HcCie-
JIOBaHUM

KontponbHble
3aJaHKs, TECTH-
poBanme, cobece-
JIOBaHUE

DK3aMeH

[IK-3.3 Kpuruuecku ocMmbic-
JIMBAET pe3yNbTaThl MpUMe-
HEHUS OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX JaucC-
LIMIUIMH B 1podeccroHab-
HOW JEATENbHOCTH, HCIIOJb-
3yeMbleé METOIbl MaTeMaTu-
YECKOro aHajln3a ¥ MOJENH-
pOBaHMS, TEOPETHYECKOTO M
9KCTIEPUMEHTAILHOTO HCCIIe-
JIOBaHUsI Tipu 00paboTKe pe-
3yJIbTaTa

@®parMeHTapHO ~ BJajieeT
HaBBIKAMU  0000IIEeHHS
U CTaTUCTHYECKOH 00-
pabOTKH  pe3yJbTaTOB
IKCIIEPUMEHTOB,  (op-
MYJIMPOBAHHUIO BBIBOJIOB
U IPEIOKEHUI

Brageer ornenbHBIME Ha-
BBbIKAMHU 00001IeHNs U
CTaTUCTHYCCKOH  00pa-
OOTKH pe3yJIbTaTOB 3KC-
nepuMeHTOB,  (opmynu-
pPOBaHHIO  BBIBOJOB U
NPEATIOKEHU I

JIeMOHCTpHpYET B IEIOM
XOpoIlIKe, HO cozep KaIlne
OTAEIbHBIE MpoOensl B
00O0OIIICHUH U CTATUCTH-
4ecKo  0o0paboTku  pe-
3yJNbTaTOB  AKCIEPUMEH-
TOB, (hopMyIHpOBaHNHT
BBIBOJIOB U MPE/NIOKCHUIA

Hemouctpupyer cdopmu-
pOBaHHBIC 3HAHWS W Ha-
BBIKaM 0000IIeHUsT |
CTaTUCTHYCCKON o0pa-
0OTKH pe3ylbTaTOB JKC-
MIEPUMEHTOB, (QOPMYIHPO-
BaHHIO BBIBOJOB U MPE-
JIOKCHUH

KountponbHbie
33[aHus, TECTH-
poBanue, cobece-
JIOBaHUE

OK3amMeH
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ITIK-1 I'oToBHOCTH U3ydaThb U HCIIOJb30BATh HAYIYHO-TEXHUYCCKYIO HH(])OpMalII/IlO, OTe4YeCTBEHHbII 1 3apy6emm)1ﬁ ONBIT N0 TEMATHKE HCCJAeA0BAHMIT

IMnanupyemble  pe3yibTaThl Kputepuu oueHNMBaHus pe3yJIbTATOB 00y4eHNsI CpencrBa olleHHBaHHUS Pe3yJIbTATOB
00y4eHus o0yueHus
(MHAMKATOPbI  JOCTHKEHMSI
KOMIIETEHIINH) HEY/I0BJIETBOPHTEJILHO YAOBJIETBOPUTE/ILHO X0po1io OTJIMYHO Texymuii IIpomexkyTounas
KOHTPOJIb aTTecTamnus
IK-1.1 Hemonctpupyer | Jlomyckaer cymiecTBeH- | JlemoncTpupyer uactuu- | Jemonctpupyer chopmu- | Jlemoncrpupyer chopmu- | KoHTponbHbIC OK3aMeH
3HAHU OCHOBHBIX JTaIlloB HBIE OINMOKH B OCHOB- HbIC 3HAHUS B OCHOB- POBAaHHBIC, HO HMCIONIUEC POBaHHBIC 3HAaHUA B 3aJaHuA, TECTU-
pa3BUTUSI HAyKH M TOJIOXE- | HBIX CrHocobax  oOpa- | HBIX crocobax obpa- | oTaenpHBIE MPOOENBl 3HA- | OCHOBHBIX crocobax | posanme, codece-
HUSL METOJOJIOTHH HAay4HOTO | OOTKM pe3yJbTaTOB IKC- | OOTKM pe3yNbTaTOB 53KC- | HUA B OCHOBHBIX CIIO- | 00pabOTKH  pe3yibTaTOB | JOBAaHME
HCCIIeIOBaHMs,  OOIIeHay4- | MEPUMEHTAIBHEIX  HC- | IEPUMEHTANBHBIX Hccie- | co0ax o00pabOTKH pe3yib- | SKCHEPUMEHTANbHBIX — HC-
HbIE METOIBI TIPOBEICHHS | CICHOBAHUMA JIOBaHUH TaTOB  JKCIIEPUMEHTAb- | CIICHOBAHHMA
COBPEMEHHOTO Hay4HOI'0 HC- HBIX MCCIIEA0BaHUI
CIIeI0BaHUs
IIK-1.2 O6pabateiBacT u | YMeeT yacTu4HO 00pa- | JleMoHcTpupyeT B 1eiaoM | JleMoHCTpupyeT B 1enoMm | JIeMOHCTpHpYeT yMEHHsS KontponbHbie OK3aMeH
XpaHUT WH(POPMAIIMIO, MOJY- | OaThIBaTh  PE3yNbTAThl | YIOBICTBOPHUTENIBHBIE, HO | XOpOIIKE, HO colepikaline | o0padaThIBaTh pe3yabTaThl | 33[aHus, TECTH-
YEHHYIO B pe3yJbTaTe M3yde- | AKCIEPHUMEHTAIBHBIX HE CHCTEMaTH3MPOBAHHBIC | OTACIBHBIC MPOOENBI yMe- | SKCIIEpUMEHTAIbHBIX HC- | pOBaHHE, cobece-
HUS HAyYHOU JINTEPaTyPhI WCCIICTOBaHUN yMeHHsT ~ 00pabaThIBaTh | HUS oOpabaTbIBaTh pe- | cienoBaHUit JIOBaHME
pe3yIbTaThl JKCIIEPUMEH- | 3YJIbTaThl  JKCICPUMEH-
TaJEHBIX MCCIICIOBAHUM TAJILHBIX MCCIJICTOBAHUH
IK-1.3. Ocymiectsisier | @parmMeHTapHO  Biangeer | Brmageer otnensHeiME Ha- | JlemoHcTpupyer B 1ienom | JlemonctpupyeT cdopmu- | KoHTponbHbIC OK3aMeH
000CHOBaHHBI BBIOOpP TEMbI | HaBBIKAMH  OOpabOTKM | BBIKaMM  00pabOTKM pe- | XOpOIIKe, HO COlepiKalllie | POBaHHBIC 3HAHHMS M Ha- | 33[aHus, TECTH-
Hay4HOW paboThl; odopmiie- | pe3yJbTaTOB  SKCHEPH- | 3yJbTAaTOB  OSKCIEPUMEH- | OTJeNbHbIE MpOOenbl B | BBIKaM 00paboTku pe- | poBanme, cobece-
HUSl yueOHO- MCCIIeOBaTeIb- | MEHTAIBHBIX  HCCIENO- | TAJBHBIX HCCIICTOBAHHNA 00pabOTKH  pe3yNbTaToOB | 3yAbTaTOB  AKCIEPHUMEH- | JIOBAaHUC
CKHX pabot BaHUI SKCHEPUMEHTANBHBIX ~ HIC- | TaJbHBIX UCCIICIOBAHUN

cJIeIOBaHUMI
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4. Kommiaekt KOHTPOJIbHO-OLICHOYHBLIX CPEACTB MO TMCHUIIJINHE

Bomnpocsl k 3a4éTy 1o IMCHMILINHE
«MaTeMaTHKAa»

)

. Marpusl, nefictBust Hajx MaTpuiiaMu. Panr matpuipl. O6paTHast MaTpuIia.

2. Omnpenenureny, OCHOBHBIE CBOMCTBA ONPEAEIUTEINEH.

. Cucremspl nuHelHbIX anreOpandeckux ypaBHeHuil. Teopema Kponekepa — Kamemnu. Meton

I'aycca, meton oOpatHOi MaTpu1bl, hopmyisl Kpamepa.

. Bexropsl. OcHoBHBIE onpeaeneHns. [[nrHa Bektopa. JInHelHbIe onepannuy HaJl BEKTOPAMHU.

. CxansgpHoe npou3Be/ieHHue BEKTOPOB, UX CBOIMCTBA, KOOpAUHATHAS (OpMa, IPUMEHEHHUE.

BexTopHoe nmpousBeieHre ABYX BEKTOPOB, UX CBOMCTBA, KOOpJAMHAaTHAs (popma, MpUMEHEHHE.

. CMemanHOE IPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.

. BpBon oOmiero ypaBHEHHUS IUIOCKOCTH, TI'€OMETPUYECKHUH CMBICT €ro Ko3(pQUIUEHTOB.

Pa3nnynble TUNBI ypaBHEHUS TUNIOCKOCTH, PACCTOSIHUE OT TOUKH /10 TNIOCKOCTH.

9. BekTopHOe, KAaHOHMYECKOE M MapaMEeTPUUYECKOe YpaBHEHHUS TMpPSMOM B MPOCTPAHCTBE,
NapauIeIbHOCTh U MEPHNEHAUKYJIIPHOCTD BYX MPSAMBIX. YTOJ MEXKIY MPSIMON U INUIOCKOCTHIO,
YCIIOBUS IPUHAJIEKHOCTU PSIMON U TIIOCKOCTH.

10. OOmiee ypaBHeHue mpsiMoii B R* (ypaBHEHHsS MPSIMOW Ha IUIOCKOCTH). YTOJI MEXIy ABYMs
npsMbIMU.  PaccrosHue OT TOYKM 10 NPsIMOM. YCIOBHS NApaUIebHOCTH M IIep-
NEHAUKYJISIPHOCTH IBYX MPSMBIX. Y paBHEHHUE NPSAMON B OTPE3Kax.

11. YpaBHEHME OKPYKHOCTH, JUIHIICA.

12. YpaBHeHue runepOosl 1 napadosbl.

13. DnemenTsl MaTemaTudeckod Joruku. I[Ipemen mociemoBarenbHOCTH. beckoHedHO Mambie
[OCJIEIOBATEIbHOCTH, TEOpeMbl O OECKOHEYHO MaibiX. TeopeMbl O  Ipejenax.
[lepexon k npeneny B HepaBeHCTBaX. MOHOTOHHBIE MTOCIEA0BATEIBHOCTH.

14. Yucrno e.

15. OcHoBHBIE TeopeMbl O mpexaenax. [lepexon k mpexaeny B HepaBeHcTBax. IlepBulii u BTOpOH
3aMeuaTeNIbHbIE IPECIIBI.

16. Teopema Betiepmtpacca. HenpepblBHOCTh 3JeMEHTApHBIX (QyHKOHA. OrpaHUICHHOCTH
HenpepbIBHBIX (QyHKIMI Ha oTpe3ke. [IpomekyTouHble 3HaUEHUsI HEMPEPhIBHBIX (QYHKIMNA Ha
otpeske (Teopema bonprano-Komm). 'eomerpudeckuii 1 MEXaHUUECKUIA CMBICIT.

17. Cea3p nuddepennmana u npousBoaHo ¢yHkiuu. IIpumenenue nuddepeHunana B mpu-
OJINKEHHBIX BHIYMCIICHUSX.

18. [IponsBoHbIE CyMMBI, IPOU3BEAEHUS U YACTHOTO.

19. [IpousBoHast CIIOKHON (DyHKIMHU, JTOorapuPMUIECKOH, MOKa3aTeIbHON, CTEIIEHHOW (YHKITUH.
[Ipou3BoiHBIE BBICHIMX MOPSIKOB OT CIOXKHBIX (DYHKIHHA.

20. Teopema @epma. OO0OIICHHAS TEOPEMA O CPETHEM.

21. Teopema Jlarpanxa, Poms.

22. Teopema Komm. ITpasuiio Jlonurans.

23. [Ipu3HaK MOHOTOHHOCTH (PYHKLHUHU. TOYKU 3KCTpEMyMa.

24. JloctatouHble pU3HaKK d3KcTpemMyMa. VcerenoBanne Ha S3KCTPEMYM € ITOMOIIBIO TPOU3BOIHBIX
BBICILIETO NOPSJKA.

25. Haunboutpliiee 1 HAMMEHBIIIEE 3HAYCHUS (PYHKIMH Ha OTPE3KE.

26. BoimykiocTs ¥ BOrHyTOCTh (DyHKIMH. Touku meperua. AcUMOTOTHI KpuBbIX. OOLM iaH

MIOCTPOCHUS TPa(UKOB.

w9

® WA

Bomnpocs! Kk 3k3aMeHy 0 AMCUUIJIMHE
«MaTteMaTHKa»

HNuTrerpanbHoe ucuncieHue GyHKUMU OJHOM NMepeMEeHHOIM.
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ITepBooOpa3Has GyHKIMHU U HEOTIpeIeIeHHBIH HHTErpaJl.
CBolicTBa HEONPEIEIEHHOI0 UHTErpaIa.
WHTerpan oT OCHOBHBIX JIEMEHTApHBIX (DYHKIHI (TabInIia MHTETPaJIOB).

PR

OCHOBHBIE METO/IbI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA IIEPEMEH-
HOM, UHTETPUPOBAHUE TI0 YACTSAM).
WHTerpupoBaHue palnoHaIbHBIX APOOEH.
WHTerpupoBanue TPUTOHOMETPHUYECKUX (YHKINH.
WuTerpupoBanue HEKOTOPBIX UPPALUOHAIBHBIX (DYHKIUH.
IlonsTHE ONpPEEIEHHOT0 UHTETpasa, €ro FeOMETPUIECKUI CMBICIL.
CBoiicTBa ONpEEICHHOIO UHTErpaa.
. ®opmyna Herorona-Jleitonuna. Teopema o cpeanem.

== 0 0N

—_ O

. Berunicnenue omnpenieeHHOro HHTerpajia MeToJaMi HHTETPUPOBAHHUS 110 YaCTSAM U 3aMEHOM
MIEPEMEHHOM.

12. Hekotopsle reoMeTprudeckre U (Gu3ndecKre MPUIIOKEHUS ONPEICICHHOTO HHTErpaia.
HecoOcTBeHHbIe HHTETpabl, MPU3HAKH CXOUMOCTH.

13. [Ipubnm>KeHHBIE METOJIbI BRIUUCIICHUS OTPEICICHHBIX HHTErPAJIOB ((hOPMYJIbI Tpaneui, npsi-
MOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOTPEIIHOCTH BHIYUCIICHHH.

JAnddepennuanbuoe ucuncienne GyHKIUN HECKOJbKUX NePeMeHHbIX.

14. YacTHble MpOU3BOAHBIE U YacTHbBIE AU PepeHInans.

15. Juddepenmmpyembie pynkuuu. Heodxoanumoe u focrarounoe ycinoBue AudpepeHuupyemo-
CTH.

16. [IpousBoaHas crnoxxHoi ¢pyHkuuu. [Tonuenii auddepennnan.

17. Ilpon3BoaHas 110 HANIPABJICHHUIO.

18. I'panuent. CBsA3b NPOU3BOIHOM 110 HANPABIEHUIO C IPAJTUEHTOM.

19. IIpousBoanbie U AU HepeHnabl BEICIIUX HOPSIKOB, PABEHCTBO CMEUIAHHBIX MPOU3BOIHBIX.
HauGonbiee u HanMeHblliee 3Ha4eHUS (QYHKITUH.

20. DKCTpeMyM H YCIOBHBII 3KCTpeMyM (PYHKIIMH MHOTHX TIEPEMEHHBIX.

JuddepennuaibHbie ypaBHeHH .

21. Tnddepennmanbable ypaBHEHUS,, OCHOBHBIC TIOHSATHSL.

22. lnddepennmanbapie ypaBHEHUs 1-ro mopsaka.

23. luddepennmanbable ypaBHEHHS BHICIIUX MOPSIIKOB.

24. Jlunelinble 0JHOPOAHBIE TU(PepeHINaIbHbIC YPaBHEHUS BBICIINX MOPSIKOB.

25. CtpykTypa 00IIero peneHus JHHEHHOTo OJTHOPOAHOTO ypaBHeHNUs, hopMmyiia OcTporpai-
ckoro-JInysus.

26. JIunelinple HeoTHOPOAHBIE MU PepeHIalIbHbIe YpaBHEHUS 1-T0 mopsiika.

27. Cuctema 0OBIKHOBEHHBIX nudepeHnanbable ypaBHeHHs! 1-ro mopsiaka.

YuciioBble U QYHKIHMOHAIbHBIE PAABI.

28. HucnoBele psabl, CXOOUMOCTh U CyMMa.

29. JleiicTBuUs C psiiamu.

30. MeToibl uCCIeIOBaHMS CXOIMMOCTH 3HAKOMTOCTOSIHHBIX PSAIOB.

31. MeTozibl UCCIIEI0BaHUS CXOAMMOCTH 3HAKOIIEPEMEHHBIX PSAIOB.

32. OyHKIIMOHAIBHBIC PAIBI, 00J1ACTh CXOIUMOCTH.

33. CrerneHHbBIC PAABI, Pa3IoKeHUE (PYHKITUI B CTETICHHBIC PSIJIbI.

34. Pan Teinopa, 10CTaTOUHbIE YCIOBUA cX0aUMOCTH psiaa Teinopa. PasnoxkeHnne snemMeHTapHbIX

¢bynkmii B psag Telinopa.
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CayuaiiHble cOObITHS.

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

Cryuaiinble COOBITHS, OTIEpalluy HaJl SIEMEHTAPHBIMU COOBITUSIMH.
Knaccrndeckoe v CTaTUCTHUECKOE OTIPEIETICHUS BEPOSITHOCTU COOBITHSL.
I'eomeTprueckas BEpOSATHOCTb.

KombOunaropuka: nepecTaHOBKH, pa3MELICHMsI, COUETaHUsI.

YcnoBHas BEPOSITHOCTb.

HezaBucuMocTs cOOBITHI.

BeposiTHOCTh Ipou3BEEHMSI, CyMMbI COOBITHH.

®opmyna nonaHou BeposstHocTH. Dopmyita baiteca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX HUcbITaHUN. @opMynia bepHysum.
[Totok cobrrTuit. ®opmyna [lyaccona. ®opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJIMUYHHBI.

45.
46.
47.

48.
49.

50.

1.

CiyyaliHasi BETUYMHA.

JIMcKpeTHbIE U HENPEPBIBHbIE CITy4YaliHble BETUUUHBI.

OyHKIMS pacnpeiesieHus, pacipeieJeHle BEpOSITHOCTEH, MIIOTHOCTh paclpeesieHuss U UX
CBSI3b ¢ (DYHKIMEH pacipeieieHHUs.

UucnoBble XapaKTePUCTUKH CITyYalHBIX BEJIMYUH.

Buner pacnpenenenus JUCKpETHBIX ciydaiiHbix BenuuuH (bepHysiu, bunomuansHoe, [Tyac-
COHa, TUIIEPreOMETPUIECKOE) M UX YHUCIIOBBIE XapaKTEPUCTUKH.

Bune! pacnpenenenus HeNpephIBHBIX CIyYailHBIX BEJIMYUH (PaBHOMEPHOE, HOPMAIbHOE, IKCIIO-
HEHIMAJIbHOE, OeTa-pacrpe/elieHne) U UX YUCIIOBbIE XapakTepucTUKU. CUCTEMBI CITyYailHBIX
BEJIMYMH.

CEBEPO-KABKA3CKAS T'OCYJAPCTBEHHASA AKAJIEMUA
Kadenpa Marematuku

2021 —2022 yuebHbI roj

DKk3ameHaMoHHbII Omitet Ne 1

Mo TUCIMIUIMHE MareMaTuka
g obyuaromuxcs [ kypca
HarpaBJieHus moAroToBku 35.03.06 ArpounxeHepust

YucnoBbie pAABL: OCHOBHBIC OIIPEACITICHUSA.

2. HeonpeneneHnslii HHTErpai: OCHOBHBIE ornpeseneHus. CBOCTBa HEOMPEIEICHHOTO
UHTETpaja.
3. Pemts nug. ypaBHeHue
2 2
4xdx —3ydy =3x"ydy —2xy~dkx.
3aB. kadempoit A.M. Koukapon
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Bomnpocs! 1J1s1 KOJLJIOKBHYMOB, c00ece10BaHUA
no aucuuniInHe «Maremaruka»
MaTtpuubl 4 onpeeTuTe M.
ITonsiTHE MAaTpPULIBI.
Ornepanuy HaJ MaTpPULIAMH U UX CBOWCTBA.
Omnpenenureny, UX CBOMCTBA.
Brrancnenue onpeaenuTenei.
MuHOpHI U anrebpanyeckue J0MOJHEHUS.
Paznoxenue onpeaenurtesns MaTpHUIlbI 10 3JIEMEHTaM CTPOKHU WIIHM CTOJOLA.
OO6partHas MaTpua.
Panr matpune!.

N U AW~

Teopus cucTeM JIMHEHHBIX YPABHEHHI.

1. Cuctemsl n JIMHEWHBIX aNreOpandecKux YpPaBHEHHUH ¢ N HEU3BECTHBIMH.
VYciioBue COBMECTHOCTH CUCTEMBI JIMHEHHBIX anredpanyeckux ypaBHeHuit (CJIAY).
Marpuunas u BektopHas 3anuch CJIAY.
BoInykiiblii MHOTOYTOJIBHUK Ha MJIOCKOCTH M MHOTOTPaHHUK B IPOCTPAHCTBE.
I'eomeTpryeckas HHTEPIIPETALINS PELLIEHUS CUCTEM JIMHEVHBIX YPAaBHEHUN U HEpa-
BEHCTB.
Metonsl pemienust CJIAY (marpuunsiii Meton, Kpamepa, I'aycca).
[Tpumenenne meroaa XKopaana-I'aycca k BEIUMCICHHUSIM paHra MaTpUIbl U 0OpaTHOM
MaTpUIIBL.
CuctemMbl m JIMHEWHBIX YpaBHEHUH ¢ n HeM3BeCTHBIMU. Teopema Kponekepa-Kanemm.
9. Cuctemsl JIMHENHBIX OJHOPOIHBIX ypaBHeHUH. DyH1aMeHTalbHAsI CUCTEMA PELICHHUM.

R

_—

@

DJ1eMeHThl BeKTOPHOM aareopnl.
1. Bektopbl. OCHOBHBIE OHSTHA.
2. JluHelHbIE ONEpaly HAJl BEKTOPAMHU.
3. IIpoeknus BekTOopa Ha ocb. MOyJIb BEKTOpA.
4. ]JlelicTBUA HaJ BEKTOPaMH.
5. CxanmapHoe NpOU3BEICHHE BEKTOPOB.
6. JluneitHas 3aBUCUMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.
7. T'eomeTpuyeckuil CMBICI JIMHEHHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
8. Henuneiinble onepanyuy HajJ BEKTOpaMH 3aJaHHBIMU KOOPIWHATaMHU.
9. BekTopHOE NpON3BEAECHUE BEKTOPOB, CBOMCTBA, MPUMEHEHHE.
10. CmemanHO€E pou3BeeHNs BEKTOPOB. CBOMCTBA CMELIAHHOTO IPOU3BEICHUS.

AHaJuTHYeCKasi FeOMeTPHUs Ha IJIOCKOCTH M B IPOCTPAHCTBE.
1. IIpsmas B MpOCTpaHCTBE.
ITpsimast ¥ MJIOCKOCTBH B IPOCTPAHCTBE.
O611ee ypaBHEHHUE NMPSAMOI B IPOCTPAHCTBE.
KaHoHMueckoe ypaBHEHUE NPSAMOIL, TPOXOIALIEH yepe3 IBE TOUKH.
[lepexon ot 0011eTO YpaBHEHHUS K KAHOHUUECKOMY.
VYroa Mexay AByMsl IPSMBIMHM, YCIIOBUS MApaJIEIbHOCTH U IEPIEHIUKYIISIPHOCTH.
VYron Mexay npsSMoi U IIIOCKOCThIO, YCIIOBUS MapaieIbHOCTH U MEPIEHAUKYISIPHOCTH.
IInockocTh, OCHOBHBIE YpaBHEHHUS.
[Ipeobpa3oBanre KOOPAUHAT HA MIIOCKOCTH.
0. OO1ee ypaBHEHHE MJIOCKOCTH.
1. HenonHele ypaBHEHHUS IUIOCKOCTH, YpaBHEHHE TUIOCKOCTH, MIPOXOIAIIEH uepes ofHy, TpU
TOYKH.
12. HopmupoBaHHOE ypaBHEHHE IIOCKOCTH.

S0 R WD
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13. PaccTtosiHuE OT TOYKHU A0 INIOCKOCTH.

14. Yron mexay II0CKOCTIMH, YCIOBHUS NapaJJIEIbHOCTH U MEPIIEHIUKYISIPHOCTH IIJIOCKOCTEN.

15. Kpussie BTOporo nopsizika. I'unep6osna, onpeaeneHue, BEIBOJ YpaBHEHHs, UCCIIEI0BaHHE
($hopMBI. ACUMIITOTHI TUTIEPOOJTBI

Teopust npeaesos.
1. YwucnoBble MOCIEA0BATEILHOCTH U MPEACIBL.
2. CsoiicTBa CXOIAIINXCS TTOCIEI0BATETbHOCTEMN.
3. IlepemeHHBIE U TOCTOSHHBIE BEINYMHBI.
4. ®OyHKIMU ¥ coco0bI MX 3a1anust. OCHOBHBIE 3JIeMEHTApHbIC (DYHKIIMHU 1 UX TPApUKH.
5. WurepnonupoBanue QyHKIMH.
6. Ilpenen ¢pynkumu. OCHOBHBIE TEOPEMBI O MPEETax.
7. 3amevarenbHbIE IPEEIbIL.
8. 3amaya 0 HEMPEPHIBHOM HAYUCIICHUH ITPOLIEHTOB.
9. beckoHe4uHO MaJible U OECKOHEYHO OOMBIIHNE (PYHKIIMH.
10. DKxBUBaNEHTHBIE OECKOHEUHO MaJlble (PYHKIIMH.
11. OgHOCTOPOHHME TIPEIENBI.
12. HenpepriBHocTh dyHKIMH. Kiaccudukariius Touek pa3pbisa.

NuddepenunanbHoe ucuucienue GyHKumii 0HOI nepeMeHHOM.
1. TpowusBoaHas GyHKIMH.

I'eomeTpryecknii 1 MEXaHUYECKUI CMBICI.

OcHoBHBbIE NpaBUiIa U pueMbl AuddepeHInpoBaHusl.

Tabnuia npou3BOIHBIX OCHOBHBIX JIEMEHTapHbBIX (PYHKINH.

ITpou3sBoiHas CIOXKHON, 0OpaTHOI, HESIBHOM, MapaMeTPUUYECKH 3aJaHHON (YHKIIUH.

[ousitue nuddepenimana, reoMeTpUUECKUi CMBICII.

OcHoBHbI€ cBOIiCTBa MU dhepeHImana.

[TpousBoaubie u AU hepeHIInaIbl BHICIINX HOPSIKOB.

MHBapraHTHOCTH ()OPMBI IEPBOTO U HEMHBAPUAHTHOCTD (POPMBI BBICHIHX U PEPEHIUATIOB.

10. OcHoBHbIe TeopeMbl tuddepenimanpaoro ucuucienus (Pepma, Pos, Jlarpamka, Kom).

11. IIpaBuno JlonuTans pacKpbITUS HEOIIPEAEIECHHOCTEM.

12. ®opmymna Teitnopa u ee cBA3b ¢ 3a7a4eld TPUOIMKEHHOTO BHIYMCIECHUS 3HAaUeHUH (QYHKIINU.

13. [Ipumenenue audQepeHnanIbHOr0 HCUNCICHUS K UCCIeI0BaHUI0 (GYHKIIMM U TocTpoe-
HUIO IPaQUKOB.

14. Ilpr3Haky MOHOTOHHOCTH.

15. DkcTpeMyMbl U IpaBHJIa UX HAXOXKICHHS.

16. BeImyKJI0CTh, BOTHYTOCTb, TOYKU Neperuda. ACUMITOTHI

e e A o

HNurerpainbHoe ucuncieHue GyHKIHUN 0IHOM MepeMeHHONM.
1. TlepBooOpa3sHast QyHKIIMH U HEOTPEAEICHHbIN HHTETPAJ.
CBolicTBa HEONPEJEICHHOTO UHTETpaIa.
WHTerpan oT OCHOBHBIX JI€MEHTapHBIX (PYHKIHI (TalnuIla HHTETPaJioB).

Eall o

OcCHOBHBIE METO/IbI UHTETPUPOBAHUS (HETIOCPECTBEHHOE NHTETPUPOBAHUE, 3aMEHA IIEpe-
MEHHOW, HTHTETPUPOBAHUE I10 YACTSIM).

WuTerpupoBanue parroHaIbHBIX IpOOeH.

WuTerpupoBanue TpUrOHOMETPHYECKUX (PYHKINH.

[lonsATne onpeneneHHOro UHTErpaa, ero FreOMeTpUYECKUI CMBICI.

5
6
7. WHTerpupoBaHue HEKOTOPHIX UPPAIMOHATBHBIX ()yHKITHIA.
8
9. CBolicTBa OIpENENIEHHOr0 HHTErpaa.

1

0. ®opmyna Herotona-JleitOnuna. Teopema o cpenHeM.

42



11. Beluucnenue onpeaeneHHOro NHTErpasa MeTolaMy HUHTETPUPOBAHUS 110 YaCTAM U 3aMEHOM
IIEPEMEHHOM.

12. HekoTopsle reoMeTpudeckue 1 (pu3nyecKue MpuiaoKeHHUs ONpeIeICHHOr0 HHTErpaa.
HecoOcTBeHHBIE MHTErpaIIbl, TPU3HAKUA CXOJAUMOCTH.

13. TIpuOamxeHHbIE METOIbI BEIYUCICHHS OTPEIEICHHBIX HHTETPaioB ((hOpMyJIbl TpaNeui,
IPSIMOYTOJIBHUKOB, CHUMIICOHA), OLIEHKA ITOTPEIIHOCTH BHIYMCIICHUH.

JuddepenunanbHoe ucuucjeHne PyHKIMN HECKOJIbKHUX NepeMeHHbIX.
1. YacTHble MPOU3BOAHBIE U YaCTHBIE MU (HEPEHITHAIBL.
2. Huddepenuupyemsbie pynkimu. Heobxoaumoe u qocrarouHoe ycinoBue nuddepeHupyemo-
CTH.
[TpousBoaHas cnoxxkHoit pyHkuuu. [Tonueiit tuddepenumar.
IIpou3BoHas IO HANPABIICHHUIO.
I'pagurent. CBsi3b TPOU3BOIHOM 11O HAMPABJIEHHUIO C TPAJIUEHTOM.

AN AN

[TpousBomHbIe M TUGGEPEHITHATBI BBICIINX ITOPSIKOB, PABEHCTBO CMEIIAHHBIX TPOU3BO/IHBIX.
HauGosnpiiee 1 HanMeHbIlIee 3HaYCHUS (PYHKITUH.
7. DKCTpEeMyM H yCIOBHBIH SKCTPpeMyM (DYHKIIMA MHOTHX ITIEPEMEHHBIX.

JAnddepennuanbHbie ypaABHEHHUS.
1. Jduddepennmanbubie ypaBHEHHsI, OCHOBHBIE MIOHSATHSI.

2. JluddepenumanbHble ypaBHEHUs 1-ro nopsjaka.

3. duddepenunanbHble ypaBHEHHS BBICIINX HOPSIIKOB.

4. JluneliHble OJHOPOAHBIE TU(GepeHIMaTbHbIE YPaBHEHUS BBICIINX MOPSAKOB.

5. CrpykTypa 00IIero pemeHus JMHEHHOro 0THOPOTHOTO ypaBHeHus, popmyna Octporpai-
ckoro-JInysuns.

6. Jluneiinble HeoAHOPOIHBIE MU depeHnanbHble ypaBHeHH |-ro mopsiIKa.

7. Cucrema oObIKHOBEHHBIX AH(pdepeHnranbable ypaBHEeHHS -0 mopsiika.

Yucii0Bble U QYHKIMOHAIbHBIE PAABLI.

1. Ywucnossle psabl, CXOAUMOCTb U CyMMA.
[eicTBus ¢ psaaamu.
Mertonsl uccien0BaHus CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB.
Mertonb! uccien0BaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PAOB.
@OyHKIMOHAIBHBIE PsAJIbl, 0071aCTh CXOJUMOCTH.
CreneHHbIE Psilibl, pa3ioKeHUe QYHKIHHI B CTEICHHBIE PSIIIbI.

A

Psan Teitnopa, noctaTounbie yCIoBUs CXOOAUMOCTH psiaa Teinopa. Paznoxenue
arieMeHTapHbIX pyHKuui B psia Teitnopa.

Cuayuaiinbie cOOBITHS.

1. Crny4aifHple COOBITHS, OTIEPAIIMH HAJl DJIEMEHTAPHBIMU COOBITHSMH.
Krnaccuueckoe u craTucTU4ecKoe OnpeesieHUs] BEPOSATHOCTU COOBITHS.
['eomeTpuyeckasi BEpOATHOCTbD.

KombOunaropuka: nepecTaHOBKH, pa3MelIeHHsI, COUeTaHusI.
VYcnoBHas BEpOSITHOCTb.

AR I

HeszaBucumocTs COOBITHHA.
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7.
8.
9.

BeposTHOCTB TPOU3BEICHHS, CYMMBI COOBITHIA.
®opmyna nonHou BepostHocTu. Dopmyiia baiteca.
ITocnenoBarenbHOCTh HE3aBUCUMBIX HclbITaHUN. DopMmyiia beprysum.

10. IToTok coOwrTuil. ®opmyna [lyaccona. ®opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJIMUYMHBI.

1. CnyudaiiHast BeIMUUHA.

2. JlucKpeTHbIE U HENPEPbIBHbIE CIyyaliHble BEJIMUNHBI.

3. ®yHKuuMA pacnpeaeneHus, pacupeesieHue BEpOATHOCTEN, INIOTHOCTh PACIIPENEICHUS U UX
CBsI3b C (DYHKIIMEH pacrpeeieHus.

4. YucnioBble XapaKTEPUCTUKHU CIIyYalHbIX BEJIUUMH.

5. Bwuasl pacnpeneneHust TMCKPETHBIX ciaydyaiiHbix BennuuH (bepnymiu, 6uHomuansHoe, [lyac-
COHA, TUIIEPreOMETPUYECKOE) U UX YHCIIOBBIE XapaKTEPUCTUKH.

6. Bunasl pacupeseneHysi HeNPEpbIBHBIX CIIyYalHbIX BEJIUYHH (PaBHOMEPHOE, HOPMAJILHOE,
HKCIIOHEHIMAIbHOE, OeTa-pacnpeeICHUe) U X YUCIIOBbIE XapaKTepUCTUKH. CHCTEMBI CITy-
YallHBIX BEJINYUH.

IIpumepHbIe TeMbI pedepaToB

10 JUCHMILINHe «MaTeMaTHKa»

11. CiyyaiiHas BeMurHA. J{UCKpEeTHBIE U HEeTPEPhIBHBIC CIyYalHbIEC BEIIMUUHBI.
12.  Kiaccuueckoe U CTaTUCTUYECKOE OIPEeNIEHHUs] BEPOATHOCTH coObITHA. [ 'eoMeTpryeckas
BEPOSATHOCTb.
13.  Mertoapl nccneroBaHus CXOAUMOCTH 3HAKOIIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PSIOB.
14.  Jluneiinsle onqHOpOaHbBIE MU GEpeHMaTbHbIe YPABHEHUS BBICIIUX MTOPSIKOB.
15.  DkcTpeMyM M yCIOBHBIH 3KCTpeMyM (PYHKIIMM MHOTHX IIEPEMEHHBIX.
16.  IIpubnrxkeHHBIC METOJIbI BEIYMCIICHUS OINpPEICICHHBIX HHTErpasioB ((hopMyJIbl Tpanelu,
IPSIMOYTOJIBHUKOB, CUMIICOHA), OLIEHKA ITOIPEIIHOCTH BBIYMCIICHUH.
17.  HenpepsBHOCTh QyHKIMH. Knaccupukarus Touek pa3pbiBa.
18.  HecoOcTBeHHbIE HHTETPAJIBI, IPU3HAKH CXOIMMOCTH.
19.  ®opwmyna Teiinopa u ee cBsA3b C 3a1aueli TPUOIMKEHHOTO BRIYMCICHUS 3HAYCHNUH (YHKIINU.

20. ®ysKMU U criocoOb! uxX 3aaanust. OCHOBHBIE AIEMEHTApHbIC (PYHKIIMH U UX TPAQUKH.

KOHTpOJII)HI)Ie 3aJaHus 0 JUCHUILINHE «MaTeMaTHKa»

Cemectp 1

BAPUAHT Nel

3amanmne Ne 1. Haiitu MaTpuiy, oOpaTHyIO TaHHOM:

2 1 3
A=| 7 3 10
15 6 20
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3ananme Ne 2. Haiitu paHr MaTpHubL:

25 0 0
37 0 O
0O 0 0 O

3aganue Ne 3. PemuTh cucteMy ypaBHEHH METOJIOM: a) 0OpaTHON MaTpHIIHI,
6) o dpopmymam Kpamepa; B) metogom "aycca:
X +x,—4x, =1,
x +2x,-3x, =5,
3x, = 2x, +4x; =4

3aganme Ne 4. [lansr Toukn: A(3; 3; 3), B(-1; -5; -7). Haittu xoopauaaTs! Touek C u [, gensmux orpe3ok AB Ha
TPH paBHbIEC YaCTH.

3aganne Ne 5. [[ausl 1Ba Bextopa d =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (@ &).

x+2+/5 Y- 24/52
4 2
MPSIMOIA; 0) ypaBHEHHE C YTIOBBIM K03(p(pHIIEeHTOM; B) ypaBHEHHE B OTpe3Kax; I') HOPMAJIbHOE YpaBHEHHE.

3apanne Ne 6. YpaBHeHHE NpPSIMOH 3aaHO B BHUJE = (. Hamucars: a) obuiee ypaBHeHHE

3aganue Ne 7. ITo popmynam auddepeHIInpoBaHus HAUTH TPOU3BOIHYIO (PYHKIINH:

y=5x-2).

3aganne Ne 8. Haiitu npou3BOAHYIO CIOXKHON (QYHKITHH, IPEABAPUTEIHHO JIorapuMHUPYsI ee:

_, x(x2+1)
ey

3amanmne Ne 9. Haiitu npon3BoaHyO TOorapu)MU4ecKom, MOKa3aTeIbHOW U CTETICHHON (DYHKIIMHI:

arctgx

y=e
3aganue Ne 10. Haiitn npon3BOgHYIO TPUTOHOMETPHYECKON (DYHKIIHN:

arcsin x
x

3anganme Ne 11. Haiitu npou3BoHy0 ¥, HEIBHOU (YHKIUU:
xHy?=4

3aganue Ne 12. Haiitu npou3BOIHBIE BBICIIKX MOPSIIKOB:
y =3x" —2x" +5x+1, naiitu y" .

3aganue Ne 13. BoraucnuTh ciemyromuil mpeaes, Hemoib3ys mpasuio Jlomurans:

. x —1+Inx
lim———.
x—1 e’ —e
3aganue Ne 14. Haiitu sxcTpemym QyHKITUH:
(x=2)(3-x)
y=————79"-

2
X

3aganme Ne 15. HccnenoBath DaHHYIO (YHKITHIO, TIOCTPOUTH €€ TpadWK M HAMUCATh ypaBHEHHE KacaTelbHOHN K

rpaduky B Touke M(X; y):
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, M(0;1).

BAPUAHT Ne2

3aganue Ne 1. Haiitu MaTpuily, oOpaTHYIO TaHHOMH:
1 1 1
A=|1 2 2|
2 2 1
3apnanme Ne 2. Haiitu paHr MaTpHubL:
1 1 -1 -1
1 2 3 4
8 7 6 5
-1 -1 1 1
3aganue Ne 3. PemuTh cucteMy ypaBHEHHI METOIOM: a) 0OpaTHOM MaTpHIIHI;
0) mo dpopmymam Kpamepa; B) metogom ["aycca:
4x,—3x, +2x, =9,
2x,+5x,-3x, =4,
5x, +6x, —2x, =18;

3amanme Ne 4. Haiitu xoopauHatel Touku M( X; y; z), aensieit otpe3ok AB mexny Toukamu A(2; 1; 3) u B(3; 5; 4):
a) mornosam; 0) B OTHOILIEHNH 3:2.

3aganne Ne 5. JJaHbl BekTOpsl @ = 2i — j —2k u 6 = 8{ — 4 . Haiitu: a) BekTOpsl ¢ = 20 U d =& —a; 0) JUIMHBI
BEKTOPOB C M d , B) CKANAPHBIH KBaJApaT BEKTOpPa C, I') CKAIAPHOE MPOU3BEICHHE BEKTOPOB C U d ; 1) YTOJl MEWKILY

BEKTOpaMHu C M d .

3amanmne Ne 6. Kakoli yronm o0pasyer ¢ moJjoXXUTeIbHBIM HanpasieHreM ocu Ox mpsmas 2x+2y-5=07

3anganne Ne 7. [To popmynam auddepeHIupoBaHus HANTH POU3BOIHYIO (DYHKIIUU:

_ax-b

a

3amanne Ne 8. Haiftu npon3BOAHYIO CIIOXKHOM (DYHKIIMH, IPEIBAPUTEIHLHO JIOTapuQMUpys ee:

e (x+l)341/()c—2)3
Jx-37

3amanmne Ne 9. Haiitu npon3BoaHy0 JTorapu)Mu4ecKom, oKa3aTeJIbHOW U CTEIEHHON (DYHKIMNI:

X —X

= arct ¢
y g ) :

3aganue Ne 10. Haiitn npon3BOgHYIO TPUTOHOMETPHYECKON (DYHKIIHN:

_ sinx—cosx

sinx +cosx
3amanmne Ne 11. Haiitu npou3BoHy0 ), HESBHOW (QYHKIMH:
x*+Iny-x*e’=0.
3aganue Ne 12. Haiitu npou3BoIHBIE BBICIIUX MOPSIAKOB:
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y =A/x , HaiiT y".

3aganue Ne 13. BeraucnuTh cienyromuil mpeaes, Hemoib3ys mpaBuio Jlomuras:
4
.X
lim—.
X—>®© ex

3aganue Ne 14. Haiitn sxcTpemMmyM QyHKITUH:

5

y=2e"+e".

3amanme Ne 15. VccnenoBaTh AaHHYIO (QYHKIMIO, TOCTPOMTH €€ TpaduK M HamucaTh YpaBHEHHE KacaTelbHOM K

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

3aganue Ne 1. Halitu matpuity, oOpaTHYIO JaHHOM:

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

3aganue Ne 2. Haiitu paHr MaTpHIbL:

3 5 7
1 2 3
1 3 5

3amanne Ne 3. Pemnthb cucteMy ypaBHEHHH METOAOM: a) OOpaTHOW MaTpUIIbI;
0) o popmynam Kpamepa; B) meronom ["aycca:
X +x, —4x; =1,
X, +2x, —=3x; =35,
3x, —2x, +4x; =4;

Bapanue Ne 4. Jlansl age Touku A(3; -4; 7) u B(5; -6; 8). Haiitu koopauHaThl BeKTOpa 4B ; KOOPAMHATHI TO4KH E(X;
y; z), Aensiieit orpe3ok AB B oTHomennu 2:3.

3aganue Ne 5. Haiitu nnuHy Bektopa @ = 207 +~ 307 — 60k wuero HaIpaBJISIOIINE KOCUHYCBI.
3aganme Ne 6. OmpenenuTh IIIOMIAIs TPEYTOIBHIKA, 00pa30oBaHHOTO IpsiMoii 4x+3y-36=0 ¢ ocsiMA KOOpIUHAT.

3amanne Ne 7. [To popmynam anddepeHnnpoBaHms HAWTH IPOU3BOIHYIO (QYHKIINH:

X ax

¢ b+c’

3anganue Ne 8. HaiiTi mpon3BOAHYIO CIOXKHON (PYHKITHH, IPEABAPUTEIHHO JToTapuMHUPYs e€:
B (x+ 1)2
(x+2)°(x+3)*"

3amanmne Ne 9. Haiitu npon3BoaHyO TOrapu)MU4ecKom, OKa3aTeIbHOH U CTETICHHON (DYHKIMHI:
1
I+x ., 1
y =In(——)* — —arctgx -
1-x 2
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3amanmne Ne 10. Haiit npou3BOJHYIO TPUTOHOMETPUUECKOM (DyHKIUH:
y= tgéx.
3amanune Ne 11. Haiitn npon3BogHyIO ), HESIBHOM (YHKIIHH:
x*+y*-3xy=0.
3aganue Ne 12. Haiiti mpou3BOIHBIE BBICIIUX MTOPSIIKOB:
y=+a*-x*, HamHy"
3apanne Ne 13. BerancnuTs cnenyromuil npeaes, UCnoas3ys npasuio Jlonurans:
. X =3x7+2
lim————.
=l x” —4x" +3
3amanne Ne 14. Haiitn skctpeMyM (QyHKIUH:
y=x>-2x+3.
3amanme Ne 15. VccienosaTh AaHHYIO (QYHKIHIO, MTOCTPOUTH €€ TpaduK M HAlUCaTh YPaBHEHUE KacaTelbHOM K
rpaduky B Touke M(X; y):

3

y=4x—%gMQ3)

Cemectp 2
BAPUAHT Nel

3aodanue Ne . HaliTi HeonpeieieHHbIE HHTETPaJIBL:

a)J. ™™ ¥ sin 2xdx ; 0) jarctg&dx;
dx dx
B)'[)c3+8’ F)'|.1+3«/x+1'

3adanue Ne 2. BeIYucIuTh ONpEACICHHBIC HHTErPaIbl (PYHKIUHM OJIHONW IEPEMCHHOM:

1 dx )
— 6) [ xe *dx
a)(j)1+x/; )(I)

3adanue N 3. BolUMCIHUTS ILIOMIAAL (UTYPbI, OTPAHUYEHHOM JINHUSIMU:
y=xhy=1-%x

3aoanue Ne 4.

a) HccnenoBarh cX0UMOCTh HECOOCTBEHHOTO HHTErpaa:

(o o]
Ie_xdx
0

0) BrrancnuTh HECOOCTBEHHBIN MHTETPAI

T
4
jctgxdx
0

3adanue Ne 5. Haiitn a) yacTHbIe pom3BoaHbie juIst GyHKimm; 6) grad z, |grad _z| u npon3BoaHyIO MO HANPABICHMIO
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ﬂ ﬁ A(X:V): == .
20\ dn B Touke A(X;y); ¢ = 7 =(ai;a).

a) z = 5 4 xarsin Vs 0) z=x"y> —4x+ > — 3;A(1;1),E = (2;—\/§).

3adanue Ne 6. UccnenoBarh GyHKIHIO Z=f(X;y) Ha SKCTPEMYM.
z=4x—-3y)—xy—4y" —x> +1
3aoanue Ne 7. Haiitu ob1iee 1 yactoe pemenne qudhepeHnnanb-Horo ypaBHEHHS.
’ e T
a) y'sinx—ycosx=1y9 =0;x9 = 5

6) y'xInx =y y(e)=e-1y'(e) =1
3aodanue Ne 8. Haiitu ob1iee 1 yacroe pemenue quddepeHnnaib-HOro ypaBHEeHHS.
3" — 63" +9y =9x% —12x + 2; (0) = 1;3'(0) = 3

3adanue Ne 9. Haiitu oOriee perieHne cuCTeMbl Tu(QepeHInanbHbIX YpaBHEHHUI.

X
—_— = —+ 4
{dt -~ -~

>
P73

= 2x + 3y

3adanue Ne 10. ViccnemoBaTs Ha CXOAUMOCTB YHCIIOBOM Pl C TOMOIIBIO TOCTATOYHBIX TIPU3HAKOB.

o0

PN
3adanue Ne 11. Haiitn paauyc ¥ WHTEpBA CXOJMMOCTH CTEIICHHOTO psina. McciemoBaTh CXOMUMOCTh psiia Ha KOHIAX
MHTEpBaJa CXOAUMOCTH.

O (x-6y

0 n2
2
n=3

3aodanue Ne 12. Boraucnuth NprOIMKEHHO ONPEIeNICHHBINH HHTErpall, UCIIOJIb3Ys Pa3IoKeHHE MOABIHTErPAIbHON QyHKINH
B CTEIICHHOH psiJl ¥ IOYWJICHHOE HHTETPHPOBAHKE TTOJyYEHHOT 0 psia. Pesynprar paccunraTs ¢ ToyHOCTHIO 110 €=0,001.

1
.fcos N 2xdx
0

BAPUAHT Ne2

3adanue Ne . HaiiTu HeonpeieICHHbIE HHTETPaIbL:

a) jL 6) [e* @+ 3e*)dx;
(x> +4)°%° ’
—3x+1 dx
).[ ¥ +1 ’ F)Isinx+tgx'

3adanue Ne 2. BEIYNCIUTH ONpeIeTICHHBIC MHTETPANTbl (QYHKIIMH OTHON TIEPEMEHHOM:

)I 6 2
0(x +1) )(_[xcosxdx

3adanue Ne 3. BBIUMCIUTS IJIOMIAAL (PUTYPbI, OTPAHUYEHHOH JINHUSIMU:

T
yzcost;yzO;sz;xzz
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3adanue No 4.

a) MccnenoBaTh CXOAMMOCTh HECOOCTBEHHOTO HHTETpaJIa;
xdx

2x2—1

0) Brunciuth HeCOOCTBEHHBIN MHTETpall

j- dx
2
o(x—1)
3adanue Ne 5. Haiiti a) gacTHbIe mponsBoxHbie ams GyHkimm; 6) grad z, |grad _z| v nponsBoaHyo M0 HAPABICHHIO
A de AGy); 7= 7 =(asia)
—| — | BTouke A(X;y); ¢ =7 =(ai;a).
dr\dr Y Em e
2
x —
a) z = —ctg(3y —9x); 6) z = 2x> — y? + 2/x + 3 /y —4xy; 4(4;1),¢ = (9:12).
y

3adanue Ne 6. UiccnenoBath GyHKIHIO Z=f(X;y) Ha SKCTPEMYM.
z=4x—12y —-3xy+4y> +3x> +2.
3adanue Ne 7. Hatitu obmiee u yacroe pemenne auhepeHIHaIbHOr0 YpaBHEHUS.

- . z
COS¥ sin 2x; g = 3;x¢ = 5

x =—sin2x; y(7) = 0; y'(7) = 2; y"(7) = —1

a) y'—ysinx=e

6) ym COS4

3aoanue Ne 8. Haiitu ob1iee 1 yactoe pemienne qudhepeHnnanrb-HOr0 ypaBHEHHS.
»' =8y +16y =2e";y(0) = 0;)'(0) =1
3aodanue Ne 9. HaiiTu ob1iiee perieHre CUCTeMBbI TM(pQepeHaTbHBIX ypaBHEHHH.

x
—— = S5x + 4
{dt ~ ~

(<A

—2 -+ 11
dr - »

3adanue Ne 10. ViccnenoBaTh Ha CXOUMOCTD YUCIOBOM PSiZl C TOMOIIBIO JTOCTATOYHBIX MPU3HAKOB.

n
ozo: [ 5n-3 j
no1\3n2 +1
3adanue Ne 11. Haiitn paauyc ¥ UHTEpBAl CXOJMMOCTH CTEICHHOTO psina. McciemoBath CXOMUMOCTh Psiia HAa KOHIAX
HHTEPBaJIa CXOJUMOCTH.

2
n +3(x+3)n
3}’1

[e¢]
)
n=1

3aodanue Ne 12. Beraucnuth NprOIMKEHHO ONPEeNICHHBIH HHTETpall, UCIIONIb3Ys Pa3ioKeHHE TOABIHTErPAIbHON QyHKINH
B CTENICHHOM PSI ¥ IOWICHHOE HHTETPUPOBaHKE MOTyYSHHOTro psijia. PesynbraT paccunutaTh ¢ TO9HOCTBIO 10 £=0,001.

0 5 3
Ixe_ * dx
—-0,5

BAPUAHT Ne3

3aodanue Ne [. HaliTi HeonpeiesieHHbIE HHTETPaJIbL:

3
a) f%; 6) [ x3*dx;
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2 hd +4x+16 F)Idx+3+%/<x+3>2

aQanue No 2. Bﬁqncnmb QUpETeNCHIbIE MHTETDATE] %HK%HH %Hoﬁ H%peMsi}ilHoﬁ:
o711 Hautu paanyc m UHTEPBal CXOMIMO CTEHEHHOro pstad. VICCIEnoBaTh CXOAUMOCTh Psijia Ha KOHIAX

_ d.
5 ix 1(?))c T)dx X
n=1

>

2 e
gx)H-repadxa CXOIMMOCTH. 5) _[ In s
1 1+ % 57N 1

3adanug_\e B! Beraucnuts niomans GUryphl, orpaHHueHHON THHUSAMU:

S’ad_arH%g {yg 1 ZOB BIYHCIIUTD. l'ipI/I6J'lI/I)KeHHO OTIpe/leIeHHBIN MHTETpall, UCIOIb3Ys Pa3oKeHHE TOABIHTErPAIbHON (PyHKIHH
) > T&y AT

B CTEIIEHHOH PsiJl ¥ IOWIEHHOE HHTEIPUPOBAHKE TTOJyYEHHOro psiia. Pesysbrar paccuurarh ¢ TOYHOCTHIO 10 €=0,001.
3adanue No 4.

a) MccnenoBath cX0quMOCTh HECOOCTBEHHOTO HHTErpaia:

Tarctgxdx
1 1+ x2

0) BeraucuTh HeCOOCTBEHHBIN HHTETPAI

3adanue Ne 5. Haiiti a) yacTHbIe nponsBoaHbie ams byukimm; 6) grad z, |grad _z| v nponsBoHyIo MO HAPABICHHIO

ﬂ ﬁ A( . ) i —_( .
20\ dn B Touke A(X;y); ¢ = 7 =(ai;az).
a) z = x”arccos’(x +3y)— y’x + 2; 6) z =Ax + 37 —6x+3y; A(8;—2) ¢ = (- 4:3).

3adanue Ne 6. ViccnenoBath GyHKIHIO Z=f(X;y) Ha SKCTPEMYM.
z=2x>+3xy+8y> —6x—-206+4
3adanue Ne 7. Haiitu obmiee u yactoe pemenne auddepeHnaIbHoro ypaBHEHHUS.

, 2
a) y +—y=—x2;y0 =Lxy =3
x
6) ” r. L
2" =y y00) =8y (9 =3
3aodanue Ne 8. Haiitu ob1ee 1 yactoe pemenue quddepeHnnaibsHOro ypaBHEeHHS.

Y'+6y +13y =8¢ 3(0) = %;y'(o) =2

3adanue Ne 9. Haiitu ob1iee perieHre CHCTeMBI U QepeHIaTbHBIX yPaBHEHHUH.

I
— = —3x + 2
{dt >

i< %
P=44

—_ —2x + 3

3aodanue Ne 10. ViccnenoBaTh Ha CXOJMMOCTh YHCIIOBOH PsIJ C TOMOIIBIO T0OCTATOYHBIX MPH3HAKOB.

51



0,5
Ix In(1+ x)dx
0

KoMILIeKT TecTOBBIX 3aJaHUi
o JucouIInue «MareMaTuKa»

1. Ecnu marpuubl

-2 1
A=|—4 B=| 3 -2
0 1 - 2 0
To Matpuia 34 — 2B umeeT Buj
—1 0
-6 2
L 4 1
7 4
l—]E 10
7 -4 3
7 -4
3. 18 —10
4 -3
—7 -4
—6 2
4. -4 1
®opmupyemast komnerenuusa OITK-1
2. Jns matpui
1 -2 2 1 -5 3
A=13 0 -2\ uH B=|0 -2 1
0o 2 -2 2 -3 0

OJIEMEHT (3 IIPOU3BEACHUA



C = AB pasen:

1. 9
2.0
3.10
4. 6

®opmupyemasi komnerenuus [1K-1

3. Eciiv moMeHATh MecTaMu JIB€ CTPOKH (JIBa cTOJIONA) KBAAPATHOW MATPHIIBI, TO OMPEICIUTEIH
1. He usmenurcsa

2. Ilomenser 3HaK

3. CraHeT paBHBIM HYJIIO

4. YBenuuuTcs B /iBa pasa

®opmupyemasi komnerennus [1K-3

4. VI3BeCTHO, YTO ONpEETUTENh KBaAPATHON MaTpullbl A paBeH A. YKaxuTe, yemy OyJieT paBeH

OIpeeNIUTENb MaTPHLIbI, TOTYYEHHON U3 MaTpULlbl 4 YMHOKEHHEM MIEPBOM CTPOKU Ha 4ucio (—3).

1. A
2. —A
3. —3A

RN
4.

®opmupyemas komnerennus OITK-1

5. Yka3arp MaTpuily, KOTopas IMeeT 0OpaTHYIO

53



1 -4 -2
2. |00 2
00 -2

, o0 -2

®opmupyemas komnerenunus [1K-1

iy Gy

& )
6. Anrebpanyeckoe JIONOIHEHUE A > DIEMEHTA @ ;> MATPHUILIBI 31 32

®opmupyemas komnerenuus [1K-3

7. Ecn maTpuisl

“d
=
p—
[ ]

54
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paBHO:



TO ONpEeNIeTUTEh MAaTPUIIBI 4B paBeH:

1. 0
2. -16
3. -32
4. 2

®opmupyemas kommnerenuus OITK-1

8. Paznoxxenue onpenenurens

—1 a 0
detd=|2 b 2
3 ¢ 1

1I0 BTOPOMY CTOJIOIy UMEET BH/I:
1. —4a+b-2c
2. —a+2b+3c
3. 4a+b+2c

4. 4a-b+ 2c

®opmupyemasi komnerenuus [1K-1

x+2y=2
9. Ilpu pemieHUM cUCTEMBI 3x _4-} =17 no npasuity Kpamepa

1 2 2 7 1 2

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

A= A = A, =
, 3 4 7 -4 - 13 7
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1 2 2 2 1 2
A, = A, =

A= .
3 4 7 4 3 7

4.

®opmupyemas komnerenuus [1K-3

x+2y=0
Ix—my =0
10 3Ha‘ICHI/IC m, HpI/I KOTOpOM CUCTCMA - HUMEET HeTpI/IBI/IaJ'IBHI)Ie peH_IeHI/Iﬂ paBHO;
1. -6
2. 6
3.0
4. 1

®opmupyemasi komnerenuusi OITK-1

11. Obmiee perieHre CUCTEMBI UMEET BH/T

x, =C,
x, =C,
2 L

Torna ¢pyngamMeHTaTBbHOM CUCTEMON PEIICHUI CHCTEMBI MOXKET OBITh

[a—

1
6 =1].8=|0
1

=

Sl
I
= = =
o
Il
= o O
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4.

®opmupyemasi komnerenuus [1K-1

12. BekTop, KOJUIMHEAPHBII 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 11K-3

L 7= 5 =
13. CkansipHoe npounssejeHue Bektopos @ = 21 — 5Kk u b=1+2j-3k

paBHO;
1. 17

2. 15

3. 10

4. -15

®opmupyemasi komnerenuusi OITK-1

= = 7 =
14. Broipaxkenue 21 (31 — 4k — 51 T0CJIE YIIPOLIEHHS PABHO:

| 6j—8k—107

2. -12
3. -10
4. 10

®opmupyemasi komnerenuus [1K-1

=+ -
15. Ianst Bextops A = (1; 3; —2) u b = (—1; m; 4). IIpu kaKoM 3HAYEHUH YUCIIA 71 BBINOIHSIETCS
57



= —
ycnosue @ L b

I. O
2. 3
3. 2
4. 1
axh d=31—-37. h=27-37-2k
16. 3nayenue |a>{ |,ecnna 3t-3j, b=2-3 "kpaBHo:
1. 9
2. 3
3. 10
4. 2

®opmupyemasi komnerenusa OIMTK-1

17. Jlnuna BEKTOPHOTO Mpom3BeaeHns BekTopoB @ H D uncienHo pasHa:

1. Tlnomanu TpeyroabHUKA, TOCTPOSHHOTO Ha BekTopax (d H D ;

2. Tlnomany napasnenorpaMma, ocTPOSHHOro Ha BekTopax O H B ;
3. O0BremMy mapasuieNenuIeia;
4. O0wveMy TeTpadapa.

®opmupyemas komnerennus [1K-1

18. Ilpu kakOM 3HaYEHHUH M,

1. m=0
2. m=1
3. m=-1

4. Het Takux 3Ha4yeHUil m
®opmupyemas komnerennus [1K-3

19. Bribepure ypaBHeHHE, OMUCHIBAIOIIEE TPSMYIO, H300paKEHHYIO Ha PUCYHKE
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>
,-"Illlr_z D X

1. 3x+2v+6=0

, Jy-2x=1
LI
3. -2 3
£+£:1
4. 2 3

®opmupyemasi komnerenuusi OITK-1

20. OOmiee ypaBHEHHE TIPSIMON, TIPOXOASIIEH Yepe3 Touky M (—2; —5) 1 napauieTbHONU TpsiIMOn

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

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

®opmupyemasi komnerenuus [1K-1

21. BoiOpatb ypaBHEHHE JUIUIICA, TPEJCTABICHHOTO HAa PUCYHKE:
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(=57 0+1)? _

1
1. 9 16
x—5)%  (y+1)?
(5, 0+ _
2. 16 0
=5 | 0+D? _
3. a9 16
x+5)%  (y—1)?
(457 -0 _

4. 9 16
®opmupyemas komnerenuus [1K-3
22. 3uaverme 221 ~ 22 JUISL KOMIUTCKCHBIX 9Hce 21 — —2+31 2 =3-41 paBHO

1. —1+2i
2. 7—10i
. —7+10i

1 4 —7-—10;

®opmupyemast komnerenuusa OITK-1

23. Anrebpanueckasi popMa KOMIUIEKCHOTO YHCA z, U300paKEHHOTO Ha PUCYHKE, UMEET

Ay

n¥

BUI:

1. z=4-2i
 z=—4+1i
3. z=—4—2i
4 z=2—-4i

d®opmupyemasi komnerenuusi [1K-1
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1 4
24. Cymma CcOOCTBEHHBIX 3HaUCHH JTMHEHHOTO OrepaTopa, 3aJaHHOT0 MaTpHLIei [

9 1
paBHa:
1. 1
2 2.
3. -1
4. -2.
®opmupyemasi komnerenuus [1K-3
1
h=| -1
25. YroOsr y6e,£[I/ITLCSI 4TO COOCTBEHHBIN BEKTOp JIMHEHHOTO OnlepaTopa, 3a4aHHOTO
A= -2 0
MaTpHIeH , COOTBETCTBYIOIIHIA A = 1, Ha/I0 MPOBEPHUTH PAaBEHCTBO
2 1 0
-2 0 = 0
212 0
2-1 0
—2 0
5 2 0
2 1
-2 0
L2012
2-1
-2 0-1
4. 2

®opmupyemas komnerennusa OIIK-1
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-3 7 8

26. Jlana marpuna 4=| 4 —5 6 |Torga cymma >JIeMeHTOB
6 4 9

+ + .
i3 Ty T3 510 MaTpHIIBI

paBHa

9

1
1
.9
®opmupyemas komnerennus [1K-1

5 3 =8
27. Nana matpuia A= 9 =7 6 | Torma cyMma 3J1eMEHTOB, PACIIONIOKEHHBIX HA TJIABHOM
10 3 8

JuaroHain 3TOH MaTpulbl, paBHA

-5
-6
25

6

=

®opmupyemas komnerenuus [1K-3

32
a=
28.0npeaenurens 6 Sq-1 paBen 0 npu
1.-4
2. 0
3. 1
4. 2

®opmupyemas komnerennus OITK-1

1 3a-1
29. Onpenenurens 4 g |Pased 0 mpu a =
1. -2
2.3
3.1
4. 0

®opmupyemas komnerennus [1K-1

62



4 5+3cx

30. Onpenenureins 1 5

pasen O mpu @ =

1. -8

L
—_— W O

®opmupyemast komnerenuus 11K-3

2 0 -4 1
31. JlaHBI MATPHIIBI A:{O JuBz(l 0],T0r;[aABpaBH0

-8 0
1. 0 0

-8 2

2. 1 0

8 2

3. 10

-7 0

4. 1 0

®opmupyemasi komnerenuusa OIMTK-1

4 0 -1 1
32. Jlansl Matpunsl 4 = (0 2)“ B = ( ) Oj , Torna A B paBHO

|
N
S O O O 0 O O

®opmupyemas komnerenuus [1K-1

~2 4

| Oj , Torna 4 B paBHO

30
33. Taubl Matpuipl 4 = (0 5juB =(
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-6 0
)
-6 12
2 (30
-6 3
3 (20 O]
-1 0
o [7 )
®opmupyemas komnerenuus [1K-3

34. lansl ManHublA=(g gJuBz(
—4 0
AN
—4 8
2 (3]
_4 4
(30
-2 0
o[

®opmupyemasi komnerenuusa OIMTK-1

1
) Oj , Torna A B paBHO

30 -2 4
35. Jlanet Matpribt 4= (0 SJMB { | Oj, Toria A B pasHo
| -1 0
L5 0
-6 3
2 20 0
3 [ 6 12
L5 0
-6 0
4. 0 0
®opmupyemas komnerennus [1K-1

30 -1 2
36. Taubl Matpuier 4 = uB= , Toraa A B paBHo..
0 2 3 0
-39
1. 6 0

> (04
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(0
!

®opmupyemas komnerenuus [1K-3

4 0 -2 5
37. Maubl Matpurpl A = uB= , Torna 4 B paBHO

0 1 3 0
-8 12
N
-8 20
(37
-8 0
. (3 0)

v (30

®opmupyemas komnerennus OITK-1

38. Bekropsl @ = (k:3:1) I/IE(—I;I;3) NIEPIIEHUKYJIAPHBI €CIIM A paBHO

B~ Lo~
o b w

|
(@)

®opmupyemas komnerennus [1K-1

®opmupyemast komnerenuus 11K-3
39. Bekroper @ = (5:5:4) yh(2;1;5) neprneHIUKyIAPHBI €I A PaBHO
1. -3
2. -5
3. 3
4. 5
40. Bekropsl @ = (—2:2:4) ub(k;3;2) nepneHIuKyIspHEI eciid X paBHO
1. -1
2. -2
3.1
4. 17
®opmupyemast komnerennusa OITK-1

41. YpaBHeHue npsiMoit npoxout yepe3 Touky M (1;1;-1) nepneHaukyasipHO TIOCKOCTH
x+y-7z-11=0, umeer BUI
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x+1 y+1 =z-1
1 -1 7
x—1 y—-1_ z+1
2T -7
3 x—1 y—-1_ =z+1
| -1 -7

1.

4 x+1 y+1 z-1
| -1 -7

®opmupyemas komnerennus [1K-1

42. YpaBHeHUE NpAMOI NPOXOAUT Yepe3 TouKy M (2;2;-2) nepneHIuKyIsIpHO IIOCKOCTH 7X+7y-
z-7=0, nMeeT BUJI

1 x—=2 y—2 z+2

—7 7 —1
x+2 y+2 z-2
2. 7 7 -1
x+2 y+2 z-2
3. -7 7 -1
x—2 y—2 z+2
4. 7 7 -1

®opmupyemas komnerenuus [1K-3

43. YpaBHeHue npsAaMoit mpoxoaut yepe3 Touky M (0;10;-3) nepneHAuKyISIpHO TUIOCKOCTH
x+y-10z=0, umeet BuA

) x_y—-10_ z+3
1 1 10
3 £_y+10_z—3
1 -1 —10
x +10 =z-3

g X_y*10_

1 1 —10
®opmupyemasi komnerenusa OIMTK-1

44. YpaBHeHHe psAMOI mpoxoauT yepe3 Touky M (1;1;-1) nepneHauKyIsipHO TUIOCKOCTH
x+y-7z-11=0, umeer BUI
1 x+1 y+1 z-1
) 1 —1 7
x—1 y—-1_ =z+1
L R
3 x—1 y—-1 z+1
) 1 1 -7
x+1 y+1 z-1
-1 -1 -7

4.

®opmupyemasi komnerenuus [1K-1

45. YpaBHeHue npsmMoil npoxoaut yepe3 Touky M (1;1;4) nepneHauKyasipHO IIIOCKOCTUXTY-
z-5=0, nmeeT BUJ
1 x+1 y+1 =z-—-4
Tl 1 -1
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4 T -1

®opmupyemasi komnerenuus [1K-3
46. YpaBHeHHE MPSIMOI IPoXoauT yepe3 Touky M (5;5;0) mepneHauKyIsspHO IUIOCKOCTH 7X-

y+10z-7=0, umeet Bux
x+5 y+5 =z

L ===
x—5 y-5 z
T
x—=5 y-—-5 =z
O T
x+5 y+5 =z
A T

®opmupyemasi komnerenuusa OIMTK-1
47. YpaBHeHue IpsAMOI poxoauT yepe3 Touky M (7;7;7) neprneHauKyasspHO TIIIOCKOCTH 4X-

y-11z=0, umeet Bug
1 x=7 y—=7 z-7

’ 4 —1 —11

x+7 y+7 z+7

2. -4 -1 —11
3 x+7 y+T7 z+7
T4 -1 —11

4 x=7 y-=7 z-=7
T -4 -1 11

®opmupyemasi komnerenuus [1K-1

48. YpaBHeHUe npsaMoi mpoxoaut depe3 Touky M (0; 0;5) nepneHaAuKyIsIpHO TIIOCKOCTH 2X-Y-

z-1=0, umeeT BUA

2 -1
X _122—5
2 -2 1 -1
X y _z+5
3 -2 1 —1
4 x _y+5 z+5
=2 1 10

49. YpaHeHue npsmoii npoxoaut uepe3 Touky M (1;1;0) nepneHIuKyIsipHO MIOCKOCTH

2x+7y-9z-1=0, umeet BU

L 2 7 -9

255 "5
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-2 7 -9
®opmupyemasi komnerenuusa OIMTK-1

50. Paccrosinue mexay toukamu A(1,2) u B(k, -1) paBao 5 npu k paBHOM

1. 1,6
2. 17, 4
3.3, 5
4. 6, 4

®opmupyemas komnerennus [1K-1

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

1. 6, 7
2.2, 4
3. 10, 4
4. 1,9

®opmupyemas komnerenuus 11K-3
52. Paccrosinue mexay Toukamu A(1,1) u B(k, -3) paBHo 5 npu k paBHOM
1. 8 4
2. 3,7
3.-1, 8
4. 4. -2

®opmupyemas komnerennusa OITK-1
53. Paccrosiaue mexay Toukamu A(1,2) u B(k, 5) paBHo 5 npu k paBHOM

1. 17. -4
2. 1,5

3. 6, 4
4. -3, 5

®opmupyemas komnerennus [1K-1
54. Paccrosinue mexay Toukamu A(1,2) u B(k, 5) pasHo 5 npu k paBHOM

1. 17, 7
2. -3, 5
3. 1,7
4. 6,5

®opmupyemasi komnerenuus [1K-3
55. Paccrosiaue mexay Toukamu A(1,2) u B(k, -1) paBao 5 nipu k paBHOM

1. 17, 9
2.5, 3
3.6, 5
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4. 1, 4

®opmupyemas komnerennus OIIK-1

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

1. -3, 5
2. 6,6
3.17, 4
4.1, 3

®opmupyemas komnerennus [1K-1

57. Paccrosaue mexay Toukamu A(1,2) u B(k, 5) paBHo 5 nipu k paBHOM
1.17, 5
2. 6, -6
3.1, -1
4.-3, 5

®opmupyemas komnerenuus [1K-3

58. Paccrosnue mexny toukamu A(1,2) u B(k, -2) paBHo 5 npu k paBHOM. ..
1. 6,3

2. 4, -2
3. 10, 4
4. -2, 5

®opmupyemas komnerennus OITK-1

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

1. 4
2.1
3. 4
4. 8

®opmupyemas komnerennus [1K-1
60. Paccrosinue mexay toukamu A(1,2) u B(k, -2) paBHo 5 npu k paBHOM

1. 1, -1
2. -2, 4
3. 10, 4
4. 6, 5

®opmupyemasi komnerenuus [1K-3
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5. MeToanyeckue MaTepuaJbl, ONpeesiouue Nnpoueaypbl olleHMBAHUSA
KOMIIETEHINH

5.1 Kputepum onleHMBaHHUS Ka4yeCTBA YCTHOI0 OTBETa

OI.[GHKa «OTJIHYHO» BBICTABJIACTCA 3a I‘J'IY6OKOG 3HaHUC TMPCAYyCMOTPCHHOI'O HpOTpaMMOﬁ

MaTepuaiga, 3a yMEHHME 4YeTKO, JaKOHMYHO U JIOTMYECKH IMOCIe[0BaTeIbHO OTBeYaTh Ha
MOCTaBJIEHHBIE BOIIPOCHI.
OneHka «Xopomo» — 3a TBEepAOE 3HAaHHWE OCHOBHOIO (MPOrpaMMHOr0) MartepHuaia, 3a

rpaMOTHBIC, 0e3 CYHICCTBCHHBIX HETOYHOCTEM OTBETHI HA IMOCTaBJICHHEIE BOIIPOCHI.

Ornenka «YAOBJIETBOPUTEJIBHO» — 3a 0611[66 3HAaHUEC TOJBKO OCHOBHOT'O MaTcpHalia, 3a OTBETHI,
COACPIKAINHUEC HCTOYHOCTH HIIU c1abo APTYMCHTUPOBAHHLBIC, ¢ HAPYUICHUCM IIOCIICAOBATCIBHOCTHU
H3JI0KCHUA MaTCpuraia.

OI.[GHKa «HEYIAOBJETBOPUTECJBbHO» — 3a HCE3HAHUC 3HAYUTEIBLHON 4YacTHu porpaMmMHOTO
Marcpuraa, 3a CYIICCTBCHHBIC OoImMOKHU B OTBETaX Ha BOIIPOCKEI, 3@ HCYMCHUHC OPHUCHTHPOBATLCA B
MaTepHrajiCc, 3a HC3HAHHUC OCHOBHBIX MOHSATUN JUCITUILINHEL.

5.2 Kpurepuu oleHMBAHUA TeCTUPOBAHMS

ITpu TectupoBaHMU Bce BepHbIe OTBeTHl OepyTcs 3a 100%.
90%-100% oTau4HO

75%-90% xoporio

60%-75% yIOBIETBOPHUTEIHHO

MeHee 60% HeyAO0BIETBOPUTEIBLHO

5.3 Kpurepnu oneHMBaHUsI Ka4yeCTBAa BbINOJHEHHS KOHTPOJILHOM PadoThI

OneHka «OTJMYHO» BBICTABISICTCA 3a TNyOOKOEe B3HAHHME NPEIYCMOTPEHHOTO MPOTrpaMMOin
Marepuaia, COJAEP)KalIerocsi B OCHOBHBIX M JIOTIOJTHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
HMCTOYHMKAX, 32 YMEHUE YETKO, JIAKOHWUYHO M JIOTHYECKH I[IOCJENIOBATENIbHO OTBEYaTh Ha
MMOCTaBJICHHBIC BOMPOCH], 32 YMEHHWE aHAJTU3UPOBATh HM3ydaeMble SBJICHHS B WX B3aUMOCBS3U U
JIMAJICKTUYECKOM Pa3BUTUHU, NPUMEHSATh TEOPETUUECKUE MOJIOKEHUS MPU PEIICHUH MPAKTUYECKUX
3azad.

OneHka «XO0pomio» — 3a TBEPJAOEC 3HAHUE OCHOBHOTO (TPOTPaMMHOIr0) MarepHaa, BKIIouas
pacdeTsl (Ipu HEOOXOUMOCTH), 3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE  BOIPOCHI, 332 YMEHUE MNPUMEHATh TEOPETUUECKHE TOJOXKEHUS I PEIICHUS
MPaKTUYECKUX 3a]1a4.

OneHka «yI0BJE€TBOPHUTEILHO» — 3a 0O0Illee 3HaHHE TOJNBKO OCHOBHOTO MaTepuana, 3a
OTBETHI, COJEpIKAIUEe HETOYHOCTH WM Ci1ab0 apryMEHTHUPOBAaHHBIC, C HAPYIICHHUEM
MOCIIEA0BATEIHHOCTH M3IIOKEHUsI MaTepHuala, 3a ciadoe MPUMEHEHUE TEOPETHUYECKHUX IMOJIOKCHHMA
P PEIICHNUHN TTPAKTUYECKHX 3a/1a4.

O1neHKa «Hey10BJIETBOPUTEIbHO» — 32 HE3HAHUE 3HAUUTEJIbHON YacTH MPOTPaMMHOI0 MaTepuana,
3a CYIIECTBEHHBIE OMMOKH B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B pacueTax, 3a
HE3HAHUE OCHOBHBIX MOHATUN JTUCHUILIIUHBI

5.4 Kpurepnu oneHMBaHUs KA4eCTBA BBINOJIHEHHS PacYéTHO-TpaduiecKkoil padoThl

OI.[GHKa «OTJIHYHO» BBICTABJIACTCA 3a rny601<oe 3HaHUC TMPCAYyCMOTPCHHOI'O HpOTpaMMOﬁ
Marcpuraia, COACPNKAIMETOCA B OCHOBHBIX W AJOIIOJHUTCIBHBIX PEKOMCHIOBAHHBIX JIUTCPATYPHBIX
HCTOYHHKAX, 3@ YMCHHUC YCTKO, JIAKOHUYHO W JIOTUYCCKU TIIOCJICAOBATCIILHO OTBCYATH Ha
IMOCTAaBJICHHBIC BOIIPOCHI, 3a YMCHHUC aHAJIIM3UPOBATH H3Yy4YaCMBIC ABJICHHA B HUX B3aUMOCBA3U H
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JUAIIEKTUYECKOM Pa3BUTHH, MPUMEHSITh TEOPETHUECKHUE TOJIO0KEHUS MPHU PEIICHUN MPAKTUYECKUX
3ajad.

OneHka «X0pomio» — 3a TBEpJOE€ 3HAHUE OCHOBHOTO (MPOTpaMMHOIrO) MarepHana, BKIIouas
pacyeTsl (Ipy HEOOXOIUMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE  BOIMPOCHI, 3a YMEHHE MNPUMEHSATh TEOPETUYECKUE TMOJOKEHHUS IS peHICHUS
MPaKTUYECKUX 3a]1ay.

OneHka «ya0BJEeTBOPHUTEIBLHO» — 3a o0Ollee 3HaHHE TOJNBKO OCHOBHOTO MaTepuana, 3a
OTBETHI, COJEp)KAIME HETOYHOCTH WJIM CJIad00 apryMEHTUPOBAaHHBIC, C HapyIICHHEM
MOCIIe0BATEIHLHOCTH M3JI0KEHUS MaTepHuala, 3a ciadoe MPUMEHEHUE TEOPETHUECKHUX TOJIOKEHHM
MIPU PEIICHUHU MTPAKTUYECKUX 3a/1ay.

OreHKa «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHUE 3HAYUTENIbHOM YacTH MPOrpaMMHOTO MaTepuarna,
3a CYIICCTBEHHBIE OIIMOKH B OTBETaX Ha BOIPOCHI, 32 HEYMEHHUE OPUEHTHPOBATHCA B pacuerax, 3a
HE3HaHUE OCHOBHBIX MOHATUHN AUCUUTUTHHBI

5.5 Kpurtepuu oueHuBaHus pe3yJbTATOB OCBOEHHS THCIHUILINHBI

OneHka «OTJMYHO» BBICTABISIECTCA 3a THNyOOKOEe 3HAHHME NPEIYCMOTPEHHOTO MPOrpamMMoin
Marepuaia, COJEPKaIlerocsi B OCHOBHBIX M JIOMIOJIHUTEIBbHBIX PEKOMEHJIOBAHHBIX JUTEPATYPHBIX
UCTOYHHUKAX, 32 YMEHHE YETKO, JAKOHMYHO M JIOTUYECKH TIOCIEeNOBAaTENIbHO OTBEYaTh Ha
MOCTaBJICHHBIC BOMPOCHI, 32 YMEHUE aHATU3UPOBATHh M3ydyaeMble SBJICHHMS B HUX B3aUMOCBS3U U
JTUAIIEKTUYECKOM Pa3BUTHH, MPUMEHSITh TEOPETHUECKHUE MOJIOKEHUS MPHU PEIICHUN MPAKTUYECKUX
3ajad.

OneHka «X0pomio» — 3a TBEpAOE 3HAHUE OCHOBHOTO (MPOrpaMMHOrO) MarepHana, BKIIouas
pacyeTsl (Ipy HEOOXOJUMOCTH), 3a TPaMOTHBbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE  BOIMPOCHI, 32 YMEHHE MNPUMEHSITh TEOPETUYECKUE TOJOKEHHUS IS peHICHUS
MPaKTUYECKUX 3a]1ay.

OneHka «ya0BJEeTBOPHUTEIBLHO» — 3a o0Ollee 3HaHHE TOJNBKO OCHOBHOTO MaTepuana, 3a
OTBETHI, COJEp)KAIUE HETOYHOCTH WJIM CJIad00 apryMEHTUPOBAaHHBIC, C HapyIICHHEM
MOCIIE0BATEIHHOCTH M3JIOKEHUS MaTepHuala, 3a ciadoe MPUMEHEHUE TEOPETHUYECKHUX TOJOKEHHM
MIPU PEIICHUHU MTPAKTUYECKUX 3a]1a4.

OneHka «HeyHOBJIETBOPUTENbHO» — 32 HE3HAHWE 3HAUYUTEIBHOW YacTH MPOrPaMMHOTO
Marepuaia, 3a CYHIECTBEHHBIE OIIMOKM B OTBETaX Ha BOMNPOCHI, 32 HEYMEHHME OPHEHTHPOBATHCS
B pacyeTax, 3a HE3HAHHE OCHOBHBIX MOHSTUN JUCIUILTUHBL.
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IIpunoxenue 2

AHHOTANUA TUCHHUILINHBI «MaTeMaTHKa»

JncuuminHa MaTeMaTHKa

(Monyib)

Peannzyemblie OIIK-1, IIK-1, TIK-3

KOMIIETEHIIUN

NHaukaTopsl OIIK-1.1. lemoHCTpHUpYET 3HaHHE OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKHX, €CTECTBEH
OCTYOKEHHS HOHAYYHBIX U OOMIETIPOPECCHOHATBHBIX JAUCIUIUIMH, HEOOXOAUMEBIX JUIS PEIICHUS
KOMIIETEHIIUIA TUTIOBBIX 33729 B 00JIACTH arpoOnHXeHEPHU

OI1K-1.2. Ucnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEMAaTHICCKUX M €CTECTBCHHBIX
HayK JUIs pelIeHus] CTaHJapTHBIX 3a/1a4 B arpOMH)KEHEPUU

OIIK-1.3. Ilpumenser wuH(OOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHHA B
[pEIIIEHUH TUTIOBBIX 33/1a4 B 00JaCTH arpoOnHKXEHEPHH

IK-1.1. /leMOHCTpHpyeT 3HaHHUS OCHOBHBIX 3TAaloB Pa3BUTH HAYKU U MOJOKESHUS
METOAOJIOTUM HAY4YHOTO HCCIECJOBaHUsS; OOIIeHAay4YHbIE METOAbl MPOBECHNS
COBPEMEHHOT'0 HAYYHOTO HCCIICIOBAHHS
MK-1.2. OOpabarbiBaeT ¥ XpaHUT HH(DOPMAIMIO, TONYYCHHYIO B PE3yJIbTaTe
M3y4eHUs] HayYHOM JINTEpaTyphl
[MK-1.3. OcymiecTBisieT 000CHOBAaHHBINM BRIOOP TEMbI HAYYHOUH paOOThI; 0(OpMITCHUS
yae0HO- HCCIIeIOBaTEeIbCKUX padoT
IMK-3.1. [IpumeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B PO
(beccnoHaNbHOW AEATENBHOCTH, METOIAbl MAaTEMAaTHUYECKOTO aHajIu3a M MOJEIHPO-
BaHWS, TEOPETHUECKOTO W SKCIIEPUMEHTAIBHOTO HCCIIENOBaHUA M 00padoTKe WX
pEe3yIBTaTOB
IK-3.2. Wcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX AWCLUUIUIMH B IIPO-
(hecCHOHATBHON NIeSTeNFHOCTH, METOJIbl MaTEeMaTHYECKOTO aHaIW3a W MOJENHPO-
BaHHUS, TEOPETUIECKOTO U SKCIIEPUMEHTAIBHOTO UCCIIEZIOBAaHUS YMETh 00pabaThIBaTh
MX pe3yJIbTaThl

IMK-3.3. Kpuruyecku OCMBICIUBAET PE3YJNbTAThl NPUMEHEHHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX IUCIUIUINH B MPOQECCHOHATFHOW AEATEIHHOCTH, MCIIONbA
ByeMble METOAbl MaTeMaTHYeCKOTO aHaln3a M MOAETUPOBAHUS, TEOPETHUYECKOTO U
PKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS IPH 00paboTKe pe3ybTaTa

TpynoemkocTs, [288/8

3.€

@opmbl oTyeTHOCTHODO: DK3aMeHbl B 1, 2 cemecTpe.

(B T.4. 110 3dDO0: 3auer B 1 cemecTpe, DK3aMeH BO 2 ceMecTpe.
ceMecTpam)
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