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1. HEJIM OCBOEHMUA JUCHUIIJINHBI
1.1 lleablo ocBOCHMS IUCIHUILIMHLI «BEICIIas MaTeMaTHUKay SIBJISCTCS.

— ¢opMupoOBaHUE YIITYOJIEHHBIX TPO(ECCUOHATBHBIX 3HAHUH B 00JIACTH BBICIIICH
MaTEMaTHKH.

1.2 3agayu JUCIUIIINHEL:

— 3HAKOMCTBO C BOKHEHIIIMMU MOHATHSIMH MaTeMaTHYECKOT0 arnapara.

— M3ydyeHune TeopeTHUeCKUX OCHOB, IPHEMOB M METOJIOB BBICIIICH MaTEMATHKH.

- BBIpa6OTKa IMPAKTUYCCKUX HAaABBIKOB MATCMATHYECKOI'0 HCCICIOBAHUA SBJICHUM U
mpouccCCoB, CBA3aHHBIX C CEIIbCKOX 035 CTBEHHBIM IIPpOU3BOACTBOM.

2. MECTO JUCIATIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. lucumminHa «BpIcas MaTeMaTHKa» OTHOCHTCS K 0a30BoM yactu bioka 1, umeer
TECHYIO CBSI3b C IPYTUMU JUCLHUIUIMHAMU.

2.2. B Ttabnuue mnpuBeaeHbl NPEINISCTBYIONIME U TOCIACAYIOMIUE JUCIMILIAHEI,
HalpaBjeHHbIC Ha (OPMHPOBAHHUE KOMIICTCHIIUN JMCIIUIUIMHBI B COOTBETCTBUM C MATPHUIICH

kommerennui OIT.

IIpenmecTByiomue 1 nocjaeaywuye TMCUHNIHHDI,
HanpaBJeHHbIe HA (POPMHUPOBAHUE KOMIIETEH M

rJ[\/ri [TpenmecTByronme 1UCHUIIIMHbBI [Tocnenyromue AUCHUNINHBI
1. | Onmpaercs Ha 3HaHMS, chopmupoBaHHbIEe | DKoHOMHUKA AIIK
JUCHMIUIMHAMHM ~ TPEIBIIYIIEr0  YPOBHS
o0pa3zoBaHMs
2. OCHOBBI Hay4YHBIX MCCIIEOBAaHNN B
arpoHOMUU

3. ”THAUKATOPBI JOCTUKEHUSA KOMIIETEHIIMN

[Inanupyemble pe3ynbTaThl OCBOEHUsA oOpa3oBaTenbHOM mporpammbl  (OIT) —
KOMIIETEHIIMM OOy4aroUIuXcs OIpeNessoTcs TpeOOBaHUSMHU CTaHIapTa I10 HaIpaBJICHUIO
MOJATOTOBKU (CMEUUANbHOCTH) U (OPMHUPYIOTCS B COOTBETCTBUM C MaTpHUIEH HHIUKATOpa

noctrmxenuii OI1

Ne Homep/ HaumeHoBaHue B pe3yabTare ndyyeHusi y4eOHOM
/i HHEKC KOMIIETEeHIIMHU AMCHMILINHBI 00y4arommecs J0JIKHbI:
KOMIIETEHIIM U (w1u ee yacTm)
1 2 3 4
1. OIIK-1 Cnoco6en pemratp THno- | OIIK-1.1. JleMoHCTpUpYyeT 3HaHUE OCHOB-

Bble 3amaud  MpPodeccuo-
HAJIBHOH JICSITEIILHOCTH Ha
OCHOBE 3HAHUM OCHOBHBIX
3aKOHOB MAaTeMAaTHYECKUX
U ©CTECTBEHHBIX HAyK C
nmpuMeHeHueM uHpopma-
[IMOHHO-KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTHI

HBIX 3aKOHOB MaT€MaTUYECKUX U
€CTECTBEHHBIX HAayK, HEOOXOIUMBIX IS
pelIeHrs THUIOBBIX 3a/1ay B 00JIaCTH MPO-
(heccroHaIBHOM NEITETEHOCTH

OIIK-1.2. Mcnonb3yeT 3HaHHUSI OCHOBHBIX
3aKOHOB MAaTeMAaTUYECKUX U ECTECTBEH-
HBIX HAyK JUIsl PEIICHUS TUTIOBBIX 33/1a4 B
obsacti TPOQPECCHOHAIBHONU JIeATEIbHO-
CTH




OIIK-1.3. Ilpumensier H”HPOPMALMOHHO-
KOMMYHUKAI[IOHHBIE TEXHOJIOTHH B
pelIeHIH TUIOBBIX 33/1a4 B 0071aCTH
npodeccuoHaNbHON IESTEIBPHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

4.1. OFBEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Ounas popma o0yueHust

Buna yueOHoii padoThl Bcero yacos CemecTpnl
Nel Ne 2
4acoB 4acoB

1 2 3 4
AyauTopHasi KOHTAKTHasi padoTa 105 54 52
(Bcero)
B ToMm uncne: — — —
Jlexnun 36 18 18
[IpakTUdeckue 3aHATHS 72 36 36
CamocrosiTesibHas padoTa 113 52 61
odoyuawmmxcsi (CPO) (Bcero)
KonrakTHasi BHeayauTopHasi padora, B 3,7 1,7 2
TOM YHUCJIE: UHIUBUIYaTbHbIC U
TPYIIOBBIE KOHCYJIBTAINN
NHauBHnyanbHbIE U TPYIIIOBHIE 3,7 1,7 2
KOHCYJIbTAIHH
Ped)epam 21 10 11
HO()ZOWIO@KLZ K 3aAHAMUAM 20 10 10
Ioozomoska Kk meKywemy KOHmMpOo 20 10 10
TIloozomoska Kk npomescymoyHoMy KOHMPOTIO 25 10 15
Camonoozomoska 27 12 15
IIpomesxxyTounast | 3a4er (3), 3 3 —
aTTrecTanus B TOM YHCIIE:

IIpuem 3auera, yac 0,3 0,3

sk3ameH (D), D (27) - D (27)

B TOM YHCIIE:

[Ipuem 7k3., yac. 0,5 - 0,5

KoHncynbraius, yac. 2 - 2

CPC, ugac. 24,5 - 24,5
HUTOTI'O: O6uiasa | yacos 252 108 144
TPYA0EMKOCTH 3a4. el 7 3 4
3aounas popma oOyueHust

Bua yueOHoii padoThl Bcero yacos CemecTpsl
Nel Ne 2




4acoB 4acoB

1 2 3 4
AyauTOpHAs  KOHTaKTHas  padora 28 14 14
(Bcero)
B ToMm uncne: - - -
Jlexumn 14 6 8
[IpakTrueckue 3aHATUS 14 8 6
BHeayauTopHasi KOHTaKTHasi pa6ora, B 2 1 1
TOM  4YHcjIe:  UHIUBUAYAIbHBIE U
IPYINIIOBBIC KOHCYJIbTAIIUA
WNHpuBunyaibHbIE u IPYIIIOBBIE 2 1 1
KOHCYJIbTaIlHH
CamocrosiTeibHAs padora 211 89 122
ooyuawmmxcs (CPO)  (Bcero)
PabGoTta Haj BBIMOJHEHHWEM KOHTPOJIBHOM 61 29 32
paboThl
Pabora ¢ nekuusMu 50 20 30
PabGora ¢ KH>KHBIMH UICTOYHUKAMU 50 20 30
PaboTa ¢ 371eKTPOHHBIMH HCTOYHUKAMH 50 20 30
IIpomesxxyTounast | 3a4er (3), 3 3 -
aTTecramus B TOM YHCJIC:

[Tpuem 3auera, yac 3,7 3,7

sKk3ameH (J), 8,5 - 3 (8.,5)

B TOM YHCIIE:

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

CPC, uac. 8 - 8
HUTOTI'O: O6mast | yacos 252 108 138
TPYA0EMKOCTh 3a4. el 7 3 4

4.2. COAJEP) KAHME JMCHUIIJIMHBI

4.2.1. Pa3nennl (TeMbl) TUCHUILIUHBI, BUAbI YU4eOHOIi 1esiTeIbHOCTH U (OPMBI KOHTPOJIA

Ounasn gopma o0yueHus

Ne Buabl yueOHo#
n/n JAeSITeJIbHOCTH, BKJIKIOYAs DopMmbI
HaunmenoBanue pa3jaena (TeMbl) CaMOCTOSITeILHYI0O PadoTy TeKylIeH U
JUCHMILINHBI o0yuarwmuxcst (B 4acax) NPOMEKYTOYH
J [JIP [ TI3 | CP | Beer | Of aTTeCTaUMK
(0] 0
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pazoen 1. DnemeHTbl JNUHEWHOH ai-| 6 - 12 10 28 | CobecenoBa-
reOpBhL. HUE,  KOJUIOK-
BHYM, pac-
4yeTHO-Tpadu-
yeckas padbora

4




2 | Pazden 2. DneMeHTHl BEKTOpHOU ai- | 2 4 14 20 | Cobecenona-
reOphl. HUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
geckas pabora
3 | Pazden 3. Ananutudeckas reomeTpus Ha | 4 8 14 26 | CobecenoBa-
TUIOCKOCTH M B IPOCTPAHCTBE. HUE,  KOJIJIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas padbora
4 | Pazoen 4. BBenenue B aHaJu3. 6 12 | 14 32 | Cobecenona-
HUE,  KOJUJIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas padbora
5 | KonrtaktHas BHeayauTopHas pabota 1,7 | UapuBuayanb-
HbBIC U TPYIIO-
BbIE  KOHCYIIb-
TaIUK
[Ipome:xyTouHAsl aTTEeCTALMSA 0,3 | 3auér
BCEI'O B 1 cemecTpe: 18 36 | 52 | 108
Cemectp 2
6. | Pasden 5. WuterpanbHoe wucuucienue | 4 8 10 22 | CobecenoBa-
(GyHKIIMM OJHOW NEPEMEHHO. HHUE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabora
7. | Pazoen 6. uddepenumanpoe ucuuc- | 2 4 10 16 | CobecenoBa-
neHue (QYHKIUHU HECKOIbKUX IepeMeH- HUE,  KOJIJIOK-
HBIX. BUYM, pac-
4yeTHo-Tpadu-
yeckas pabora
8 | Pasden 7. JlubdepenumansHsie ypas- | 4 8 10 22 | CobecenoBa-
HEHUSL. HUE,  KOJUJIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabora
9 | Pazden 8. UucnoBeie U (pyHKIHMOHANB- | 2 4 10 16 | CobecenoBa-
HBIE PSI/IBL. HUE,  KOJJIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabora
10. | Pazden 9. CnyuyaitHple coObiTus u | 3 6 10 19 | CobecenoBa-
CITyJaifHbIE BETTMYNHBI. HUE,  KOJJIOK-
BUYM, pac-

4yeTHO-Tpadu-
yeckas pabora




11. | Pazden 10. Metonsl MaTemaTHueckoi | 3 - 6 11 20 | Cobecenosanue,
CTaTUCTUKMU. KOJUIOKBUYM,
pacueTHo-Tpa-
¢uueckass  pa-
0oTra, Tekymmit
TECTOBBII
KOHTPOJITh
14. | KonraktHas BHeayIuTOpHas pabota 2 | UnauBuayans-
HBIE U TPYIIO-
BBIE  KOHCYIIb-
TaIUH
IIpome:kyTOouHAas aTTeCTANMS 27 | Dx3amMeH
BCEI'O Bo 2 cemecTpe: 18| - | 36 | 61 144
HUTOro: 36 | - | 72 | 113 | 252
3aounas opma o0yueHus
Ne
n/m
Buasbl yuednoii
NeTeJIbHOCTH, BKJIIOYAs
CaMOCTOSITEIbHYI0O PadoTy
o0yuaromuxcsi (B 4acax) ®opmbl
HaumenoBanue pasaesia (TemMbl) TeKyLIel u
AUCHHUILTHHBI NMPOMEKYTOUYH
oil aTTecTanuu
e || © | &
S| B | E 6 2
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pazoen 1. DnemeHTbl nuHeWHOH am- | 1 - 2 20 23 | CobecenoBa-
reOpHI. HHE,  KOJUIOK-
BUYM,
KOHTPOJIbHAS
pabota
2 | Paszden 2. DnemeHTHI BekTOpHOW an-| 1 - 2 20 23 | Cobecenona-
reOpBhl. HUE,  KOJUIOK-
BUYM,
KOHTpPOJIbHAs
pabora
3 | Paszoden 3. Ananutudeckasi reoMeTpusi Ha | 2 - 2 20 24 | CobecenoBa-
IJIOCKOCTH M B IPOCTPAHCTBE. HUE,  KOJIJIOK-
BUYM,
KOHTPOJIbHAS
pabota




4 | Pasden 4. BBenieHue B aHAIH3. 29 33 | Cobecenona-
HUE,  KOJIJIOK-
BUYM,
KOHTPOJIbHAsI
pabora
5 | KonrtaktHas BHeayiuTOpHas pabota 1 | UHpuBuayaiib-
HBIE U TPYIIO-
BBIE  KOHCYIIb-
TaIUH
IIpomMe:xxyTOouHast aTTecTALIUSA 4 | 3auér
HUTOro: 89 | 108
Cemectp 2
6 | Pazoen 5. VIHTErpasibHOE HWCUYUCICHUE 20 23 | CobecenoBa-
(GbyHKINMU OJJHON TIEPEMEHHOM. HHUE,  KOJUIOK-
BUYM,
KOHTPOJIbHAS
pabora
7 | Pazden 6. uddepenunansHoe mcyuc- 20 23 | CobecenoBa-
neHue (YHKIUU HECKOJIBKUX TEPEMEH- HUE,  KOJUIOK-
HBIX. BUYM,
KOHTPOJIbHAsI
pabora
8 | Pasden 7. JlubdepenuunanbHble ypas- 20 22 | Cobecenosa-
HEHUSL. HUE,  KOJIJIOK-
BUYM,
KOHTPOJIbHAS
pabota
9 | Pasden 8. YucnoBsle U (PYHKLIUOHAIb- 20 22 | CobecenoBa-
HBIC PSJIBL. HUE,  KOJIJIOK-
BUYM,
KOHTPOJIbHAS
pabota
10 | Pazden 9. CnayuaiiHple CcOOBITUS U 20 22 | Cobecenosa-
CIIy9aifHbIC BEIMIHHBI. HUE,  KOJIJIOK-
BUYM,
KOHTPOJIbHAS
pabota
11 | Pazden 10. Metoasl MaTeMaTUYeCKOM 22 24 | CobecenoBanue,
CTaTUCTUKMU. KOJUJIOKBUYM,
KOHTPOJIbHAS
pabora, Te-
Kylui  TeCTo-
BbI KOHTPOJIb
KonTakTHas BHeayauTopHas pabota 1 | UuauBuayasb-
HBIC ¥ TPYIIIO-
BbIC KOHCYITb-
TaIUH
IIpome:xkyTouHas aTTecTanus 8,5 | Dx3amen
Hmozo 122 | 144




Bcero yacos:

14 | - | 14 | 211 | 252

4.2.2. JIeKIIHOHHBII KypC.

Ne
n/
n

HauMenoBanue
pasnena
JTUCIHUIIINHBI

HaumenoBanue
TeMBI JeKINHU

Conep:xanue JIeKIIUA

Bcero yacos

101010

300

1

2

3

4

5

6

Cemectp 1

Pazoen 1. Die-
MEHTBl JIMHEHHOU
anreOphl.

Tema 1.1 MaTpuusl
U OIPEACIUTENH.

[TonsTHe MaTpuIpl, ONEepanyuy Hax
MaTpULAMU U uUX cBoicTBa. Ompe-
JIETUTENH, X CBOMCTBA. Brrumcire-
HUEe onpenenuresned. MHHOPBL U
anreOpanveckue gomnoaHeHus. O0-
paTHas MaTpULA, PAHT MaTPHUILIbL.

Tema 1.2 Teopus
CHCTEM  JIMHEUHBIX
YpaBHEHUI.

Cucrembl N IUHEHHBIX anreOpan-
YECKHMX YpaBHEHMI C N HEU3BECT-
HBIMH. YCJIOBHE COBMECTHOCTH
CJIAY. MatpuuHas U BEKTOpHas
samuck CJIAY. T'eomerpuueckas
MHTEPIpPETAUsI PELIEHUsS CUCTEM
JUHEHHBIX YypaBHEHHH U Hepa-
BeHCTB. MeTozps! pemenus CIIAY.
IToustue merona XKopaana-I'aycca
K BBIYMCIICHUSIM paHra MaTpHUIbI U
00paTHOH MaTpUIIBL.

Pazden 2. Dne-
MEHTBl BEKTOPHOM
anreOphl.

Tema 2.1 DneMeHTHI
BEKTOPHOH anreOpsl.

Bexkropsl, OCHOBHBIE
OITpeICIICHUS, JINHEHbIE
ornepanuyu HajJ BekTtopamu. IIpo-
eKIIMsS BEeKTOopa Ha OCh, MOIYJb
BEKTOpA. CkansipHoe
MIpou3BeJIeHUE  BEKTOpoB.  JIu-
HEliHasi 3aBUCUMOCTb BEKTOPOB,
OCHOBHbIE  TeopeMbl. ['eomer-
pUYECKUA  CMBICH  JIMHEHHOU
3aBUCUMOCTH  2-X, 3-X, 4-X
BEKTOPOB. BexkToproe
MIPOU3BE/ICHUE BEKTOPOB,
CBOIICTBA, TIPUMEHEHHUE.
CMeniaHHOE MPOU3BENEHUE BEKTO-
pOB, CBOICTBA.

Pazoen 3. Aunamm-
THYECKass TE€OMET-
pusl Ha IUIOCKOCTH
U B IIPOCTPAHCTBE.

Tema 3.1 AmnamuTu-
geckass —~ TeoMeTpHs
Ha INIOCKOCTH H B
MIPOCTPAHCTRBE.

IIpsMas Ha IJIOCKOCTM U B
npocrpanctee. IIpsimMas u moc-
KOCTb B mpocTtpaHcTtBe. OOmiee
YpaBHEHUE NPSIMOM B IPOCTpaH-
ctBe. KaHoHHMueckoe ypaBHEHHE
MpsIMOM, TIPOXOJAIIEH 4epe3 JBe
touku. Ilepexom ot oOmero
YpaBHEHUSI K KaHOHHUYECKOMY.
Yroa Mexzay AByMs NPSAMBIMH, yC-
JIOBHS MapajUIeIbHOCTH U MEpIEH-
JUKYJISIPHOCTH. YTOJI MEXKIy Ips-
MOM U IUIOCKOCTBIO, YCIIOBUS
apaJuIeTbHOCTH u




MIEPICHIUKYISIPHOCTH.

Pasoen 4. Bsene-
HHE B aHAJIU3.

Tema 4.1
MIPECIIOB.

Teopus

UmcioBbIe MOCIIEI0BATEIILHOCTH |
npenensl. CBOHCTBAa CXOISIINXCS
nocnenosarenbHocTer. Ilepemen-
HbI€ W TIOCTOSHHBIC BEJIHYHHEI.
OyHKIMM U cHOCOOBI UX 3aJaHHS.
OcHOBHBIE 3JIeMEHTapHble (YHK-
107031 u ux rpaduKH.
HaTepnonupoBaHue (yHKITHIA.
[penen ¢pynxun. OCHOBHBIE TEO-
pEMEI O Tipezieiax. 3aMeyarenbHbIe
npenensl. beckoHeuyHO Manble H
0eckoHeyHO Oonplre (QYHKIHH.
OKBUBAJICHTHBIC 0EeCKOHEYHO
MaJjble QYHKIHH.

Tema 4.2 Judde-
pEHIMATEHOE HCYHC-
nenne QyHKOMH Of-
HOU NepeMEHHOH.

[IponsBognas ¢yHKIUH, TEeOMeET-
pHYECKHiA u MEXaHUYECKUI
cMmbicii. OCHOBHBIE TMpaBHJa U
TIPHEMBI nmudhepeHInpOBaHuS.
Tabnuua npou3BOAHBIX OCHOBHBIX
3JIeMEHTapHbIX GYyHKIUH.
[IponsBognast cioxHOH, 0Opat-
HOHM, HESBHOW, IIapaMETPUYECKH
3amanHord  Qynkumu. [lonstue
muddepeHimana, TeoMeTpUIeCKHA
cMmbici.  OCHOBHBIE  CBONCTBA
muddepennmana. [IpoussogHbie u
nddepeHuanst BBICIIHX
MIOPSI/IKOB. HHBapnaHTHOCTD
¢bopMBI TIEpBOTO W HWHBapUAHT-
HOCTh (popmbl BeIcIUX nuddepeH-
uuanos. llpuioxkenus npousBoa-
HoW. OcHOBHBIE TeopeMbl Tudde-
PEHINATBEHOTO WCYUCIICHUS
(Depma, Ponns, Jlarpanxa,
Kommwm).  IlpaBmo  Jlomurans
PACKpBITUSL  HEOIPEJEIEHHOCTEH.
Dopmyiia Telinopa, OLICHKA
OCTaTOYHOTO YJICHA.

Tema 4.3 Oynkimn
KOMIUIEKCHOW Tiepe-
MEHHOM.

IlonsaTHe M mnpencraBiIeHUE KOM-
IUIEKCHBIX uMcen. JlelcTBua Haj
KOMIUIEKCHBIMU 4yuciaamMu. DyHk-
U KOMIUIEKCHOTO ITEPEMEHHOTO.
[Ipenen n HempepbIBHOCTH (PYHK-
MU KOMITIEKCHOTO MEPEMEHHOTO.
HuddepenupoBanue  GyHKIUN
KOMIUIEKCHOTO TIEPEMEHHOTO.

HUTOI'O yacos B 1 cemecTpe:

18

Cemectp 2

Pazoen 5. Wnre-
rpaJbHOE HCYHUCIIe-
HUe (QyHKOMH Of-
HOM MepeMEHHOM.

Tema 5.1 Heompene-
JIEHHBIN MHTETPA.

[epBooOpazHas GyHKIMH U HEOTI-
peneneHnbt uHTerpan. CpoiicTBa
HEOoIpeJIeIEHHOro uHTerpana. M-
Terpaix OT OCHOBHBIX 3JI€MEHTap-
HBIX (yHKUUH. OCHOBHBIE METOJBI
WHTETPUPOBaHUs (HEMOCPEACTBEH-
HOe WHTETPUPOBaHUE, 3aMeHa




MepPEMEHHOM, UHTETPUPOBAHUE 10
yactsaM). HTerpupoBaHUe pamuo-
HaJbHBIX JpoOeii. HWuTerpupona-
HHE TPUTOHOMETPHUYECKUX (YHK-
1102078 HuterpupoBanue
HEKOTOPBIX HPPALMOHATBHBIX
(hyHKIHIA.

Tema 5.2 Ompene-
JIEHHBII UHTETPAIL.

[lonaTHE oOmpEneNeHHOro HHTe-
rpana, €ro  IeOMETPUYECKUI
cmbica. CBoMcTBa OmpeAeneHHOro
HUHTETpaa. HNurterpanbHbie
CYMMBI, HHTErpan Kak (QYyHKLUSL
BepxHero  mpepena.  Popmyna
Hrrorona-Jleitoanma. Teopema o
CpPEIHEM. Brruncnenue
OTIpeIeICHHOT O UHTerpaa
METOJaMHM HUHTETPHUPOBAaHHA 110
4acTsIM W 3aMEHOH MEePEMEHHOM.
Hekortoprle reomeTrpuueckue u

¢dusnueckue MPUIOKEHUS
OIIPEICIIEHHOTO UHTeTpana.
[MpubmmxenHbIe METOIbI
BBIYMCIICHHS OTpeeNIeHHBIX
UHTETPAIOB (POPMYIBI TpameIuii,
IpsSMOYTOJIbHUKOB,  CHMIICOHA),
OLICHKA  IOTPEHIHOCTH  BBIYHC-
JICHUH. HecobcTBennsie
UHTETpajbl, MpPU3HAKH  CXOIU-
MOCTH.

Pazden 6. Jud-
(dhepennmanprHOE
UCYHCIIEHUE
byHKIMHA HE-
CKOJIBKMX Iiepe-
MEHHBIX.

Tema 6.1 Yacrtuble
MIPOU3BOTHBIE.

YacTHble IPOU3BOAHBIC ¥ YACTHBIC
muddepentmanel.  uddepenm-
pyemble ¢dyakun. HeoOxommmoe
U JIOCTaTo4HOe ycioBue audde-
PEHUHUPYEMOCTH. [TpousBoanas
cnoxaor  ynkumu.  [lomHbii
muddepennman. [lponssonHas 1o
HanpasineHuo. ['panvent. CBas3b
MIPOM3BOJHON MO HAIPABJICHUIO C

Pasoen 7. qudde-
pEHIMATbHBIC
YpaBHEHHUSL.

rpagueHToM. llpousBomHele
g depeHIans BBICIIIAX 9
MTOPSAKOB, PAaBEHCTBO CMEIIaHHBIX
MIPOU3BOJHBIX.
Tema 6.2  Okc- | Haubonbinee u HamMmeHblIee 3Ha-
TPEMYM W YCJIOBHBIN | YeHHsT (QYHKIMH. OKCTpEeMyM U
3KCTPEMYM YCIIOBHBIH 3KCTpeMyM  (yHKIMH
(YHKIMM ~ MHOTHX | MHOTHX TPOM3BOIHBIX. Meron
MIPOU3BOJHBIX. MHOXxUTeNel Jlarpanxa.
nphepeHraILHBIE aBHCHUS
Tema 7.1 dudde- Mnddepenn yp ’
OCHOBHBIE  TTOHSTHSL. Hudde-
peHIabHBIE ypaB-
peHLIMaNbHBIE  ypaBHEHHUs  1-To
HeHus 1-To mopsiaka.
opsAIKa
JubdepeHnnanbaple  ypaBHEHHS
Tema 7.2 Hudde- | Beicmmx nopsiakos. Jlunelinsle of-
peHIIMaIbHBIE ypaB- | HOpomaHble  auddepeHITnaTbHbIC 5

HEHMs BBICHIMX IIO-
PSAKOB

YpaBHECHHUSI  BBICIIUX  ITOPSIKOB.
CrtpykTypa OO0IIEro peuieHUs JH-
HEHWHOTO OJHOPOHOTO YpaBHEHUSI,
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dopmyna  Octporpanuckoro-JIny-
Buwid. JIuHEHbIE HEOAHOPOIHBIC
muddepeHInaTbHBIC YpaBHEeHUS 1-
T'O TOPSKA.

Tema 7.3 Cucremsl
muddepeHInanTbHbIX
YpaBHEHUH

Cucrema OOBIKHOBEHHBIX mudde-
peHIMaNbHBIE YpaBHEHUs 1-ro mo-
psaaka. Cuctembl JTUHEWHBIX IUQ-
(epeHINATBHBIX YPaBHEHHH C I10-
CTOSTHHBIMH K03()(hUIIIEeHTaMU.

Paszoen 8. Yucino-
BEle W (PYHKIHO-
HaJIbHBIE PAIBL.

Tema 8.1 YUuciossle
PAIBL

YucnoBele psAAbl, CXOOUMOCTh H
cymma. [leiictBus ¢ psgamu. Me-
TOIBI HMCCIENOBAaHUS CXOIUMOCTH
3HAKOIMIOCTOSIHHBIX psifoB.  Me-
TOJbI HCCJIEOBAHHUSA CXOAUMOCTHU
3HAKOIEPEMEHHBIX PAIOB.

Tema 8.2 Cremnen-
HblE psabl. Pasnoxe-
HUE 3JIEMEHTapHbIX
¢bynkuuii B psg Teid-
Jopa.

OyHKIMOHATBHBIE PsIbI, 007acTh
cxonquMocTd. CTeneHHBIC PSIbI,
pasznoxenne (QyHKIUHE B CTe-
neHHele psagel.  Psag  Teitnopa,
JIOCTaTOYHBIE  YCJIOBUS  CXO-
numoctu  pspa  Teinmopa. Pas-
JIOKCHUE JIEMEHTAPHBIX (QyHKIMH
B pag Teinopa. Tpuronomerpuue-
ckue psapbl, psag Dypee. Ilpu-
OMDKEHHOE BBIYHMCICHUE C IIOMO-
LB PANOB. BUHOMUANBHBIN PsA.
IIpunoxeHue pspoOB K PELICHUIO
3a]1a4.

Paszoen 9. Cryuaii-
Hble COOBITHSA |
CIly4allHbIe BEJIH-
YUHBI.

Tema 9.1
Crydaiinbie
COOBITHA.

ChydaiiHble COOBITHS, OIEpauuu
HaJl dJIEMEHTApPHBIMU COOBITHUSMH.
Krnaccuueckoe u craTucTudeckoe
OTpeieNIeHNs] BEPOSITHOCTH COOBI-
Thuss. ['eomerpuueckas  BepoOST-
HOoCcTh. KomOuHatopuka: mepe-
CTaHOBKH, pa3MernieHus,
COueTaHusa. YCIOBHAas BEPOAT-
HOCTh. He3aBHCHMOCTH COOBITHIA.
BepositHOCTB [IPOU3BENCHUA,
CYMMBI COOBITHIA. dopmyna
MnojaHoM BepositTHOcTH. Dopmyna
baiieca. ITocnenoBaTenbHOCTH
HE3aBUCUMBIX wucnbeitTanuid. Dop-
myna bepaymmm. [lotok coObituii.
®opmyna Ilyaccona. ®opmyna
Myagpa-Jlannacca.

Tema 9.2
Crnyyaiiable
BEJIMYMHBI.

CnyuvaitHas  BenuuuHa.  Jluc-
KpEeTHBIE u HEIPEpBIBHbIE
ciyyailHple BeIWYHMHBI. DYyHKIUA
pacnpeneneHus,  pacnpeaeicHue
BEpOSTHOCTEH, IIJIOTHOCTh
pacnpeneneHuss M HX CBSA3b C
dbyHkmer pacnpeneneHus.  Yu-

CIOBBIC  XAapaKTEPUCTUKU  CIy-
YJaMHBIX BEJINYHH. Bunnr
pacrpenencHus JIUCKPETHBIX

cinyvaiHelx BenuuuH (bepHymm,
OMHOMHANBHOE, [lyaccona,
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TUTIEPTCOMETPHUECKOE) W HX
YHCIIOBBIC XapaKTEPUCTUKU. Bunl
pacnpeeneHus HETPEPBIBHBIX
CIy4allHbIX ~ BENUYWH  (paBHO-
MEpHOE, HOpPMaJIbHOE, IKC-
MTOHCHIIUAIBHOE, Oera-pac-
mpefeNieHne) HW WX  YHCJIOBBIC
xapakTeprucTuku. CHCTEMBI CITy-

YJaUHBIX BEJIMYMH. DyHKIUA
pacnpenenieHus,  pachpeneneHue
BEPOSTHOCTEM, IJTIOTHOCTh

pacopenieieHusl CHUCTEMBI  JIBYX
CIy4YalHBIX BEJIMYUH. YCIOBHOE
pacmpefieleHue M €r0 YHCIOBBIE
XapaKTEPUCTHKH. Kosapuanus,
koddpurment KOppeJIALuy,
JUHEHHass  perpeccusl.  3aKOHBI
pacnipenenenuss ¥ 2, CTbIOIEHTA,
O®umepa. Tunosele 3aKOHBI pac-
mpeneieHnss W cepbl  UX
IPUMEHEHUSI.

10

Paszoen  10. Me-
TOABI MaTeMaTrhuye-
CKOU CTAaTUCTUKH.

Tema 10.1 Metonasl
MaTeMaTHYECKON
CTaTHUCTUKH.

OcCHOBHBIE 3amayd MaTeMaTH4e-
CKOH cTarucTuku. BribopouHas u
reHepajibHas COBOKYIHOCTH. THIIbI
BeIOOpOK. CTarucruieckoe pac-
npezesicHie BEIOOPKH. DMIUpHYe-
ckas (yHKUMS paclpeneseHHs.
[lonuroH 4YacToT W rucTrorpamma.
CTraTHCTHYECKHE OIICHKHU.
Todyeunass oueHKa mHapamMeTpoB
pacrmpenesneHlss METo1aMid MOMEH-
TOB, HanOOJIBIIETO
MIPaBIONOA00HS, HaNMEHBIINX
KBaJpaToB. MIHTepBanbHas OLICHKA,
JIOBEPHUTEIILHBIA HWHTEpPBAN, JIOBE-
puTenbHas BEPOSTHOCTh. JloBe-
pUTEIbHBIE  WHTEPBAIBl UL
OLICHKH MaTeMaTHYECKOTro
OKUJIaHUSI U JUCTIEPCHH HOPMaJlb-
HOTO pacmpeneneHus. MeToauka
MPOBEPKH CTATUCTUYECKUX THIIO-
te3. OOmas cxeMa IpOBEPKU CTa-
TUCTHYECKUX THroTe3. Omubku |
u llpomga. Kpurepuii CrrronenTa,
Dwumiepa, ¥2.

HUTOI'O yacos BO 2 cemecTpe:

18

BCEI'O uacos:

36

14

4.2.3. JIaGopaTopHbIii IPAKTUKYM He npeononazaemcs

4.2.4. llpakTuyeckue 3aHATHA

Ne
n/
n

HauMenoBan
ue pasaeJa
JTUCIHUIINHBI

HaunMeHoBanmue
NMPAKTUY€CKOI0
3aHATHSA

Conep:xkaHue NPaAKTHYECKOTO
3aHATHSA

Bcero uacos

101010

300
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Cemectp 1

Pazoen 1. Dne-
MEHTBI
JIMHEHHOM
anreOpsl.

Martpuiipi
OTIpEIeTTUTEIH.

[TonsTHe MaTpHIBI, OIMEpaIud Hal
MaTpullaMu U ux cBoiicTBa. Ompe-
JEIUTEIN, UX CBOMCTBA. Brrumciie-
HUE onpeaenuTeneii. MUHOpPHI U
anreOpanveckue nononHeHus. O0-
paTHas MaTpUIIA, PAHT MATPUIIBL.

Teopus

CUCTEM

JINHEUHBIX YpaBHEHUI.

CucteMBsl N JUHEHHBIX anreOpan-
YECKUX YpaBHEHHUIl ¢ N HEW3BeCT-
HBIMH. YCJOBHE COBMECTHOCTH
CJIAY. MarpudHas W BEKTOpHAsS
sammuck CJIAY. T'eomerpuueckas
WHTEPIpETalusl pPELICHUs] CHCTEM
JIMHEHHBIX YypaBHEHUM U Hepa-
BeHCTB. Meroabl pemenuss CJIAY.
[Tonsitue merona Kopmana-I'aycca
K BBIYMCJIICHUAM paHIr'a MaTpullbl U
00paTHOI MaTPHIIBL.

Paszoen 2. One-
MEHTBI
BEKTOpHON  ai-
reOpBhlL.

OJIEMEHThl BEKTOPHOM

anreOphl.

BexTopsl, OCHOBHBIE OIIPEIEIICHNS,
JIUHEWHble omepany Haj BEKTO-
pamu. IIpoekuus BekTopa Ha OCb,
Monynbe  BekTopa.  CkamspHoe
[IPOU3BEJEHUE  BEKTOpoB.  Jlu-
HEilHas 3aBHCUMOCTb BEKTOPOB,
OCHOBHBIE  TeopeMbl.  I'eomer-
puyecKuii CMBICIT JIMHEHHOMN
3aBUCHMOCTH  2-X, 3-X, 4-x
BEKTOPOB. BexropHoe
MIPOU3BE/IEHUE BEKTOPOB, CBONCTBA,
npuMmeHenue. CMeliaHHoe TIpo-
W3BEJICHHE BEKTOPOB, CBOMCTBA.

Paszoen 3.
Ananutndeckas
reoMeTpus  Ha
IUIOCKOCTH W B
MIPOCTPAHCTBE.

Anamntnyeckas
TeoOMeTpuUs

Ha

IJIOCKOCTH U B IIPO-

CTpPaHCTBC.

IIpsimast Ha IUIOCKOCTH M B MIpO-
ctpaHcTBe. IIpsiMasd u TIIOCKOCTE B
npoctpancTBe. OOliee ypaBHEHHE
psAMON B MPOCTPAHCTBE.
Kanonnueckoe ypaBHEeHUE NpsMoH,
MpOXOJAIIEH 4Yepe3 JBE TOUKH.
[lepexon oT obOmiero ypaBHEHHUS K
KaHOHMYECKOMY.  YTOI  MEXIy
JIBYMSI MPSIMBIMH, YCIIOBUS
MapajuleTbHOCTH M TepIEeHANKY-
JISIPHOCTH. YTOJI MEXIy NpsIMOU U
IUIOCKOCTBIO, ~ YCIIOBHA  Mapai-
JENbHOCTH W TepHeHANKYISIp-
HOCTH.

Pazoen 4.
Bgenenue B
aHaJIn3.

Teopus npesenos.

YucnoBsle TOCIEAOBATEILHOCTH U
npenensl. CBoOMCTBA CXOIALIUXCS
nocnenoBaresnbHocTel.  Ilepemen-
HbIE W TIOCTOSHHBIE BEJIMYMHBEIL.
OyHKIMH U CHOCOOBI MX 3aJaHusl.
OCHOBHBIE DJIEMCHTAapHBIC (YHK-
uuu U ux rpaduku. UaTepronupo-
BaHue QpyHkuui. [Ipenen ¢pynkumm.
OCHOBHBIE TEOpPEMBI O TIpeJenax.
3ameuaTensHBIe TIpenenbl. becko-
HEYHO Mayble ¥ OECKOHEYHO 00JIb-
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mue (QYHKIUHA. OKBHBAJICHTHEIC
OCCKOHEYHO MaJTbie (DYHKITHH.

Huddepenmansaoe
vcYHCIeHne (QyHKITUN
OJIHOH IEPEMEHHOM.

[IpousBoanast (yHKIHMH, TEOMET-
pUYECKUN U MEXaHUYECKUH CMBICI.
OcCHOBHBIE TIpaBWJIa H TPHUEMBI
IuQpepeHINPOBAHHUSI. Tabnuua
MIPOU3BOJHBIX OCHOBHBIX 3JIEMCH-
tapabix (ynkmuit. IIponsBogHas
CJIOXHOM, 0OpaTHOM, HESBHOH, ma-
paMeTpUYeCKH 3aJaHHON (PYHKINU.
[Tonstue muddepenmanra, reoMer-
pudeckuii cMbIci. OCHOBHEIE CBOM-
ctBa auddepentmana. [Ipoussos-
Hble W nuddepeHIInanbl BRICIIIAX
MTOPSIIIKOB. WNuBapuanTHOCTH
(GOpMBI TIEPBOIO W  WHBApUAHT-
HOCTb (pOPMBI BBICIIUX AU(PepeH-
nuanoB. [lpumokeHuss TPOU3BOI-
HoOi. OCHOBHBIC TeopeMbl audde-
PEHIMATIBHOTO HCYHUCIICHUS
(Depma, Pomnns, Jlarparxka, Komm).
[IpaBuno Jlomuranss pacKpbITUS
HEOIPEEIEHHOCTEH. ®opmyna
Telnopa, OLIEHKA OCTATOYHOrO
4JIeHa.

DyHKIUU
KOMILUIEKCHOH  mepe-
MCHHOM.

IlonsiTve W npencTaBlEHUE KOM-
IJIEKCHBIX uucen. JledcTBUS Hal
KOMIUIEKCHBIMH  unciamu. DyHk-
Ul KOMIUIEKCHOTO II€PEMEHHOTO.
Ilpenen m HempepbIBHOCTH (PYHK-
UM KOMIUJIEKCHOTO IEPEMEHHOTO.
HuddepennmpoBanue GbyHKIIH
KOMITJIEKCHOTO MTEPEMEHHOTO0.

HUTOTI'O 4yacoB B 1 cemecTpe:

36

Cemectp 2

Paszoen 5. Unte-
rpajbHOE  HC-
5. | uncnenue
(YHKLIMU OJHOU
MIEPEMEHHOM.

Heonpenenéuusiit
WHTETpaJl.

IlepBooOpa3Hast GpyHKIMKA W HEON-
peneneHHbIl mHTerpan. CBoMCTBa
HEONpeIeIeHHOro uHrerpana. WH-
Terpajl OT OCHOBHBIX JJIEMEHTap-
HBIX (yHKUUHA. OCHOBHBIE METOJBI
WHTErPUPOBaHUsl (HENOCPEACTBEH-
HO€ MHTETPUPOBAHKE, 3aMEHa Tepe-
MEHHOW, MHTErpUpOBaHUE IO Yac-
TAM). VHTerpupoBaHHe  panuo-
HaJnbHBIX Japobeir. HHTEerpupona-
HUE TPUTOHOMETPHUYECKHX (YHK-
uuil. VHTerpupoBaHHe HEKOTOPBIX
UPPaIMOHANBHBIX (YHKIHH.

OmnpenenénubIi
WHTETPAal.

IlonsiTE ONpENENEHHOr0 HHTE-
rpajia, ero reoMeTpU4EeCKHHA CMBICTT.
CBoiicTBa  OINpPEIECICHHOIO HHTE-
rpama. HWHTerpaibHBIE  CYyMMBI,
WHTETpall Kak (YHKIHUA BEPXHETO
npenena. @dopmyna  HeroToHa-
Jleitonua. Teopema 0 cpeaHeM.
Brruncnenne onpeaeneHHoro HHTe-
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rpaja METOJaMH HHTETPHPOBAHHA
0 YacTsIM U 3aMEHOU MePEMEHHOM.
HexoTopsle reomerpuueckue u ¢Gu-
3WYECKUE TPUIOKEHHS OMpPe/IeIIeH-
HOoro wHTerpana. llpubmmkeHHbIe
METOJIbI BBIYUCIICHUS ONpE/ICIICH-
HBIX HMHTErpajoB ((popMymsl Tpare-
Ui, TNPSAMOYTONBHHUKOB, Cumm-
COHA), OLEHKAa  MOTPEIIHOCTH
BBIYMCIICHUM. HecoOcTBeHHbIC
WHTETPaJIbl, TPU3HAKH CXOJUMOCTH.

YacTHble NPOU3BOAHBIE U YACTHBIE
mudpdepennmanel.  Juddepenuu-
pyemsbie ¢hyakm. Heobxomnmoe u
JIOCTaTOYHOE ycloBHE Iu(depeH-
uupyemoctu. IIpousBogHas ciox-

Pasoen 6. Jind YactHble Holi ¢pyHkuuu. [lomHblil tnddepen-
-~ MPOU3BOAHBIE. uuan. IlpousBonHas mo Hampa,iie-
(hepeHIuanbHOe
Huto. ['paguent. CBsi3p Npou3BOJ-
HCYHUCIICHUE .
HOW IO HaNpaBJICHUIO C TpajHeH-
byHKIIM ~ He-
toMm. IlpomsBomubie U muddepen-
CKOJIBKUX Tiepe-
IUagbl BBICIIMX IOPSAKOB, PaBEH-
MEHHBIX.
CTBO CMEUIAHHBIX MPOU3BOTHBIX.
Haubonbiiee m HauMeHbIIee 3Ha-
OKcTpeMyM u
. yeHus: (QyHKOMH. OKCTpEeMyM H
YCIIOBHBIH  DKCTPEMYM s
YCIIOBHBIH  AKCTpeMyM  (YHKIUHU
(hyHKIIIH MHOTHUX
MHOTHX  [POM3BOJAHBIX. MeTox
MIPOU3BOJHBIX. o
MHOXHTeNneH Jlarpanxa.
Huddepennmanpaelie Huddepennuanpaple  ypaBHEHUS,
ypaBHEHUS 1-ro | ocHoBHbIC MOHsTHS. JJuddepennn-
MOpPSIJIKA. aNbHbIC YpaBHEHMsI 1-To mopska
Huddepennnanbaple ypaBHEHUS
BBICUINX HOPSAAKOB. JIuHelHbIe 0/1-
HOPOJIHbIE T depeHInanTbHbIE
ABHEHUS!  BBICIIMX  IOPSIKOB.
Huddepennmansueie yp p
CrpykTypa OOILIero peueHus Ju-
Paszden 7. lud- | ypaBHEHHS  BBICIIUX o
HEHHOTO OJTHOPOJHOTO ypaBHEHWUS,
(epeHIManbHbIEe | TOPSIKOB. 2
¢dopmymna  Octporpajackoro-Jlny-
ypaBHEHHUSI. o
Buid. JIuHeilHble HEOIHOPOIHBIE
JudepeHnuaibHble ypaBHeHHs |-
'O TIOPSJIKA.
Cucrema OOBIKHOBEHHBIX Judde-
Cuctemsl IuQ- | peHIMAIbHbIE ypaBHEHUs 1-ro mo-
(depeHIMaNbHBIX ypaB- | psaka. CUCTeMbl JTHHEHHBIX IU}-
HEHUU (epeHIMaNbHBIX YPaBHEHHUH C T10-
CTOSIHHBIMH K0d(duimentamu.
YucnoBsle psAAbl, CXOIUMOCTb U
cymma. /JleiictBus ¢ pspamu. Me-
TOJIBI MCCIICAOBAHHUSA CXOAMMOCTH
YucnoBble psibl.
3HAKOIIOCTOSIHHBIX PAJOB. MeTobl
Pazoen 8.
WCCIIEIOBAHUSI CXOJMMOCTH 3HAKO-
UYucnossle 1
HEePEMEHHBIX PSIOB. 2
(hyHKIIMOHATE-
OyHKIMOHATBHBIE DPABI, 00JIACTD
HBIE PAIBL. Crenennsle psapl. Paz-

JIO>KCHHE JICMEH-
TapHBIX yHKIUH B
pan Teitnopa.

cxonuMmoctd. CTeneHHbIE PSAbL,
paszioxeHue QyHKIHA B CTCIICHHBIC
panel. Psag Teiinopa, mocraTodHbie
YCJIOBHSI CXOAUMOCTH psana Tew-
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jopa. PasnoxeHue sieMeHTapHBIX
¢ynkuuit B pan Teinopa. Tpuro-
HOMETpHUecKue psaasl, paag Dypse.
[TpubnmwxeHHOe BBIYMCICHUE C I10-
MOIIBIO  psiioB. BUHOMHUANBHBIN
psaa. Ilpunoxenue psaoB K perie-
HUIO 3aJa4.

Paszoen 9. Cny-
YaifHple  COOBI-
THSI U Cly4ai-
HBIC BEJIMYMHBI.

CrnyyaifHple COOBITHSL.

CrnyuaitHple CcOOBITHA, ONEpaIiu
HaJ DJIEMEHTAPHBIMU COOBITHAMHU.
Krnaccuueckoe u cratuctuyeckoe
OIpeNIeJIEHUsI BEPOSTHOCTH COOBI-
THs. 'eoMeTpudeckas BEpOSTHOCTB.
KomOunaropuka:  mepecTaHOBKH,
pa3MeIlIeHus, COo4YeTaHus. Y CJOB-
Has BEpOATHOCTb. He3aBHCHMOCTB
coObITHii. BeposiTHOCTE TMpou3Be-
JICHUS, CYMMBI cOOBITHI. Dopmyia
nonHoi BepositHoctH.  Dopmyna
Baiieca. ITocnenoBarenbHOCTH
HE3aBUCUMBIX HUCIHbITaHUU. Pop-
myna beprymmu. I[lotok coOwiTuii.
®opwmyna Ilyaccona. ®opmyna My-
aBpa-Jlannacca.

CrydaiiHbIe BEJTMYUHEI.

Crydaiinast BenuuuHa. JJuckpeTHbIe
Y HENpEephIBHBIC CIyYailHbIe BEIH-
yuHbl. DyHKUOUA paclpeneneHus,
pacupeneneHue BEPOATHOCTEM,
TUIOTHOCTh paclpeiefieHns M UuX
CBs3b ¢ (DyHKIMEH pacmpeneneHus.
UucnoBble XapaKTEPUCTUKH  CIy-
yailHBIX BeIWYMH. Buael pacnpene-
JEHUs] JTUCKPETHBIX  CIIy4alHBIX
BennunH (bepHymnu, OuHOMHAIB-
Hoe, Ilyaccona, runepreomerpu-
YeCKOe) M WX YHUCIOBBIE XapakTe-
puctuku. Bunsl pacnpeneneHus
HENPEPBIBHBIX CIIy4alHBIX BEJINYHH
(paBHOMEpHOE, HOpPMAIILHOE, JKC-
MMOHEHIIMAIBHOE, OeTa-pacnpesere-
HUE) W WX YHCIOBBIE XapaKTepH-
ctuku. CUCTEMBI CITydaiiHBIX BeJH-
yyH. @DyHKUMA pacnpeneneHus,
pacnpeneneHue BEPOATHOCTEM,
TUIOTHOCTh ~ pacmlpesieNieHus]  CHuc-
TEMBl JIBYX CIy4YalHBIX BEJIUYHH.
VYcinoBHOE pacnpefesieHue W €ro
YHCIIOBBIE XapakTepucTuku. Kosa-
puanusi, koddduuuent kKoppes-
1Y, JIUHENHAs perpeccus. 3aKOHBI
pactipenenenust ¥2, CrbrojeHra,
®umepa. Tunossie 3aK0HBI pacpe-
JleneHus M cpeprl X MpUMEHEHHsI.

10

Pazoen 10. Me-
TOOBI MaTeMa-
THYECKOH cTa-
THUCTHKHA

MeToas!
MaTeMaTHIECKOH
CTaTUCTHKH.

OcHOBHBIE 3aaud MaTeMaTHye-
CKOH craTHCTHKH. BriOopouHas u
TeHepajibHasg COBOKYMHOCTH. THIIBI
BBEIOOpOK. CTaTHCTHYECKOE pac-
TIpeeJICHHe BBIOOPKH. DMIUpHYe-
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ckas ¢pyHKIus pacnpenenenus. [lo-
JIMI'OH YacToT U rucrorpamma. Cra-
TUCTHYECKHE OLEHKH. TouedHas
OIlEHKa MapaMeTpoB pacrpesene-
HUS METOJaMH MOMEHTOB, Hau-
OOJBIIIETO TPABIONOAO0HS, Hau-
MEHBINX KBaJpaTtoB. VHTEpBaib-
Has OIICHKA, JIOBEPUTCIbHBIA WH-
TepBaj, JOBEpHUTENIbHAs BEPOAT-
HOCTh. JloBepUTENbHBIE HHTEPBAIIBI
JUIS  OIEHKH  MaTeMaTH4eCKOTro
OXKHMJAHUSI U JUCIIEPCUH HOPMAJIb-
HOrO pacmpeneneHus. MeToanka
MPOBEPKH CTATHCTHYECKUX THIIO-
te3. OOmas cxema MPOBEPKU CTa-
TUCTUYCCKUX TUnoTe3. Ommobku | u
llpoma. Kputepuit Ctetonenra, Ou-

uepa, ¥2.

HUTOTI'O 4yacoB Bo 2 cemecTpe:

36 6

BCEI'O yacos:

72 14

4.3. CAMOCTOATEJBbHASA PABOTA OBYYAIOIIIUXCHA

Ounasn / 3aounas ¢popma o6yueHus

Ne HaumeHnoBanue Ne n/m Buas1 CPO Bcero yacosn
n/ pa3aea (TemMbl)
n JMCIUATLINHbBI 020 | 300
1 3 4 5 6 7
Cemectp 1
1.1 CaMOommoaroToBka 2 4
1.2 [ToaroroBka K MpaKTUYECKUM 2 4
3aHATUAM
1 Tema 1.2 Teopusi crcTeMm 1.3 [ToaroToBKa K TEKyIIEMY KOHTPOJIIO 2 4
JIMHCHHBIX YPABHCHHH. 1.4 BHeaynuropHas KOHTakTHas paboTta 2 2
1.5 | Pedepar / kouTposbHas pabora 2 5
1.6 | [loaroroBka K MpOMEXYTOUYHOMY 2 4
KOHTPOJTIO
2.1 CaMOmoaroToBka 2 4
2.2 | IlogrotoBka K MpakTHIECKAM 2 4
Tema 3.1 Ananutudeckas SatATHAM
2. | reomerpus Ha TwOCKOCTH 2.3 | IlogroroBka K TEKyIIeMy KOHTPOIO 2 4
11 B HPOCTPACTBe. 2.4 | Pedepar / koHTpOSIBHAS paboTa 2 5
2.5 [ToaroroBka K MPOMEKYTOUYHOMY 2 4
KOHTPOJTIO
3.1 CaMOIoAroToBKa 3 5
Tema 4.1 Teopus npene- 3.2 [ToaroroBka Kk MpaKTUYECKUM 3 4
3. | noB. 3aHATUAM
3.3 | [loaroToBka K TEKyieMy KOHTPOJIIO 4
3.4 | Pedepar / kouTpOombHas pabota
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3.5 | [loaroToBka K MpoOMEKyTOUHOMY 3 4
KOHTPOJTIO
4.1 | CamonoaroroBka 3 5)
4.2 [ToaroroBka Kk MPaKTUYECKUM 3 4
Tema 4.2 Muddepenim- 3aHATHAM
4 | ameHoe UCUYHCIICHUE 4.3 [ToaroToBka K TeKyIieMy KOHTPOJIIO 3 4
' HKIIMM OJHOH Iepe-
$ZHHOI7L P 4.4 | Pedepar / kouTpOsIbHAS paboTa 3 5)
4.5 IToaroroBka K MpOMEXyTOYHOMY 3 5)
KOHTPOITIO
HUTOTI'O yacos B 1 cemecTpe: 52 89
Cemectp 2
1.1 CaMOmoaroToBka 2 6
1.2 [ToaroToBka K MpaKTUYSCKUM 2 6
3aHATHSIM
5 Tewma 5.1 Heonpexne- 1.3 [ToaroroBka K TeKyIieMy KOHTPOJIIO 3 6
|| ICHHBIA HHTETDAI. 14 BHeaynuropHas KoHTakTHas paboTta 3 2
15 Pedepar / kouTposbHas padboTa 3 6
1.6 | [loaroroBka K MPOMEKYTOIHOMY 3 6
KOHTPOJTIO
2.1 | CamomnonaroToBka 3 6
2.2 | IlogroroBka K MpakTHIECKUM 3 6
3aHSATUSIM
6 | Tema5.2 Onmpenenéunbiii | 2.3 | [ToaroToBKa K TEKyIeMY KOHTPOJTHO 3 6
" | uHTErpal.
2.4 | Pedepar / koHTpONIBHAS paboTa 3 6
2.5 | [loaroToBka K MpOMEKYTOUHOMY 3 6
KOHTPOJTIO
3.1 CamomnoaroroBka 3 6
3.2 | IlogroroBka K MpakTHIECKUM 3 6
Tema 7.1 Jluddepenun- 3aHATHAM
7. | anbHble ypaBHeHus 1-ro 3.3 | [loarotoBka K TeKyuiemMy KOHTPOJIIO 3 6
fiopAKa. 3.4 Pedepart / koHTpOsIBHAS paboTa 3 6
3.5 | [ToaroToBka K MPOMEKYTOUHOMY 3 6
KOHTPOJTIO
41 CaMoIIoArOTOBKA 3 6
4.2 | [ToaroToBka K MPaKTHYECKUM 3 6
Tema 8.2 CreneHHble SaHATHAM
g | PpamL Pazsosxenue sie- 4.3 | IloaroToBka K TEKymeMy KOHTPOJIIO 3 6
" | MEHTapHBIX GYHKIHUN B
psin Teiinopa. 4.4 | Pedepat / koHTpONIBHAS paboTa 3 6
4.5 | IToaroToBka K MpoOMEKyTOUHOMY 3 6
KOHTPOJTIO
HUTOI'O gacoB Bo 2 cemecTpe: 61 122
BCEI'O 4acos: 113 211
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5. IHHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIsA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOINUXCA 11O JTUCHUIIJIMHE

5.1. MeToanuyecKue YKa3aHus AJd NOATOTOBKU Oﬁy‘lalOIIII/IXCH K JICKIITHOHHBIM 3aHATUAM

Jlekuuss — 9TO CHCTEMAaTHYECKOE, II0CIE0BATENbHOE, MOHOJIOTMYECKOE YCTHOE
U3JI0’KEHUE TIPENoIaBaTesIeM yueOHOro MaTepuaa, Kak [paBuilo, TEOPETUYECKOTO XapaKTepa.
Kak oxHa u3 opraHm3alMoHHBIX (OpM OOY4EeHUS M OJUH M3 METOJIOB OOYYEHHUS JIEKLHS
TPaJUIIMOHHA JUIS BBICIICH IIKOJNBI, TA€ HAa €€ OCHOBE (HOPMHUPYIOTCS KypChl MO MHOTHM
npeaMeraM yueOHOro IuiaHa.

Jlexusi siBiisieTcss Beaymiel (GopMoil opraHm3aii yd4eOHOTro mporecca B BBICIIEM
yueOHOM 3aBejeHUH. OCHOBHBIMM OpPIraHU3aLMOHHBIMU BOIPOCAMH IIPH 3TOM SBISIOTCS, BO-
NEePBbIX, MOJATOTOBKA K BOCIPHATHIO JIEKLIUHU, M, BO-BTOPBIX, KaK 3allMCBIBATh JEKIIMOHHBIN
marepual.

Ocoboe 3HavyeHWE JIEKIIMH COCTOMT B TOM, YTO 3HAKOMHT CTYIACHTOB C HAYKOM,
pacumpsieT, yriayosseT U COBEpIICHCTBYET paHee MOJy4YeHHbIe 3HaHMs, (popMUpYeT HaydHOe
MHUPOBO33pEHUE, YUYUT METOJUKE U TEXHHUKE JIEKIMOHHOH paborbl. Kpome Toro, Ha nexkuuu
MOOWIN3yeTCs BHUMaHKE, BbIpabaThIBAlOTCSI HABBIKU CITYIIAHUS, BOCHPUATHUS, OCMBICICHUS U
3anucbiBaHusl uH(popMauuu. Bce 3TO mnpu3BaHO BOCHUTHIBATH JIOTUYECKOE MBIIIJICHUE
00yyYaroIerocs M 3aKJiaJibIBaeT OCHOBBI HAYYHOT'O MCCIIEJOBAHUS.

JIeKxIMOHHOE 3aHATHE MPECIENnYeT S OCHOBHBIX IUJAKTHUECKUX LIEIIEeH:

e Hudopmannonnyio (cooO1IeHne HOBbIX 3HAHUIA);

PasBuBaroniyto (cucremMaTusanuio 1 000011IeHne HAKOIUICHHBIX 3HaHUH);
BocnuteiBatoiyto (popmMupoBaHue B3IIAA0B, YOSKACHNH, MUPOBO33PEHHUS);
Crumynupyrolnyto (pa3BUTHE TO3HABATENIbHBIX U MPO(ECCUOHATIBHBIX HHTEPECOB);
Koopanaupyroniyro ¢ 1pyruMyu BUAAMH 3aHATHN

Kaxxiolt nexkuuu oTBOIUTCS KOHKPETHOE MECTO B CHCTEME yUE€OHBIX 3aHSITHH MO KypCy,
a paboTa C JIEKUMOHHBIM MaTepUaIOM SBJISETCS OJHOH U3 (OpM CaMOCTOATENbHOM
BHEAYJIMTOPHOM paboThl 0Oy4daromerocs. B 3aBUCUMOCTH OT AMJAKTUYECKUX II€NIeH BBIACISAIOT
Ha HECKOJIbKO THUIIOB JIEKLIMH, KOTOpBIE Pa3iMyaloTCs MO CTPOEHUIO, MPHUEMaM H3JI0KEHHS
MaTepuaia, Xxapakrepy 000011eHN 1 BBIBOJOB.

CoBpeMeHHas JIeKIMs JOJKHA OTBeUaTh LelIoMy psity TpeboBaHuil. JIekius 1omkHa:

e ObITh aKTyaJlbHOM (TéMa JOJKHAa COOTBETCTBOBAaTh TpeOOBaHUSAM yueOHOMU
IPOrpaMMBbI U LEISIM 00yUYeHHUS);

® 1METh COIMAILHO-?)KOHOMHUYECKYIO U MPO(eCcCHOHANTBbHYIO HAIIPABIEHHOCTD;

® OBbITb KOHCTPYKTUBHOW (MMETh TECHYIO CBS3b C MPAKTUKON, C OyIyIIUM IpoduiieM);

e OBbITh Hay4yHOU (CozmepKaTh HOBEHIITYI0 MH(OpMALHMIO 1O paccMaTpUBaeMON TeMe,
YYUTBIBATh OTEYECTBEHHBIM M 3apyOeXHBIH OIBIT, COOTBETCTBOBATH PETIAMEHTHPYIOLIIM
JIOKyMEHTaM);

® pa3BMBaTh YMEHHE AHAJIU3UPOBATh, KPUTHUECKHM OTHOCUTHCA K TEM WM HHBIM
Hay4yHBIM (haKTaMm, METOJ1aM, OLIEHUBATh UX C PA3IUYHBIX MO3UIINH;

® CTUMYJIHMPOBATh PA3BUTHE TBOPUECKUX CIIOCOOHOCTEI;

e OTBeYaTh TPEOOBaHUAM I'OCYAAPCTBEHHOT'O CTaHIapTa

OTnenbHbIE YaCTH JIEKIUH THIATEIBHO IJIAHUPYIOTCS U COCTOST U3 3 yacTeil:

1 yacTh — BBOJIHAs WM BCTyIuieHHe. HaszpiBaeTcs Tema, popMyaupyroTcs 1enu, 3a1a4H,
JlaeTcsl KpaTKas XapaKTepHCTUKa MPOOJIEMBI, MEPEUUCIseTCsl JUTEepaTypa, yCTaHABIWBACTCS
CB3b C NPEAbAYIIMMH  3aHATUAMH, JAPYIMMHM JUCUMIUIMHAMH M IPAKTUYECKOH
JesTeNbHOCTBI0. Hepenako TyT e naercs IU1aH JeKIUH.

2 4acTb — OCHOBHAs MJIM M3JI0KEHUE MaTepHaia JieKIuu. JIornuecku nociieoBaTeIbHO
U KOHKPETHO pa30uparoTcs (axTbl, NPUBOIUTCS HYXHas HHGOpMAIMs, aHAIU3UPYETCS
CIIO)KMBUIMMCA OIBIT, Jaercsd, T[AE€ HYXKHO, HCTOPUYECKas CIpaBKa, [aeTcs OLEHKa
CJIO’KUBUICHCS TPAKTHKE M HAYYHBIM MCCIEIOBAHUSAM, PACKPBIBAIOTCS MIEPCIIEKTUBBI PA3BUTHSL.
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B OCHOBHOW 4YacTH MOCIEIOBAaTENLHOCTh H3JIOKECHHSI MOXET ObITh JaBOskOW. [lpwm
UCIOJIb30BAaHUU WHIYKTHUBHOIO METOAa (OT YacTHOTO K oOIIeMy) IpernojaBaTeib HadMHAeT
JEKIMIO C pacckas3a, HaONIOJCHMs, a 3aTeM BCKPBHIBACT NMPUYMHHO-CIECICTBEHHYIO CBSI3b U
IPUBOIUT OOYYAIOIIMUXCS K MPaBUIbHBIM BbIBOJAaM. [Ipu HCHONB30BaHUU NE€TYKTHUBHOIO
merona (oT oOmIero K 4YacTHOMY), CHadajia Jaercss o0Inee IOJO0XKEHHE, a 3aTreéM OHO
BCECTOPOHHE 00OCHOBHIBACTCSI.

3 yacte — 3aKiroueHue. JIakOHWYHO, TOXOTYMBO OOOOIIAETCS CaMO€ CYIIECTBEHHOE,
bopMynUpyYIOTCS OCHOBHBIE BBIBOJIBI, MOKA3bIBACTCS MPUMEHEHHUE U3YUYEHHBIX TEOPETHUYECKHUX
IIOJIOKEHUI Ha IIPAKTUKE, IIEPCIEKTUBbI PAa3BUTHUS BOIIPOCA, JAKOTCS YKa3aHUs K JaJIbHEUIIEH
CaMOCTOSITENIbHOM paboTe, METOAMUYECKHE COBETHI, OTBETHI HAa BOMPOCH 00YUaOIIUXCSI.

Jis  moBbimieHus 3(PQPEKTUBHOCTH JIGKIUH BaXKHO BBISBHTH WX THIIOJOTHIO,
OCOOCHHOCTH CTPYKTYPBI, 3TAIbI MOATOTOBKH M METOJIMKY YTEHUS Ka)KA0Tr0 TUIIA.

Bupapr nexkuuii:

1. Bognas nekuuss mmeer psJ OCOOCHHOCTEH. Bo-mepBbIX, ATOT TUN JEKIUH HE
IpeJIoyiaraeéT pacCMOTPEHHUE BCEX BOIIPOCOB, KacaroIIMXcs JaHHOM TeMsbl. IlpemnonaBatens
0TOMpaeT OCHOBHBIE MOMEHTHI, KOTOPBIE MO3BOJSAT 00YyJarOIIeMyCsl Jy4llle YCBOUTh MaTepual.
Bropasi 0cOOEHHOCTD BBOJHOMW JIEKIIMU — MPOOJIEMHOE PACKPHITHE TEMBI. DTHM JIOCTUTAETCS
HeoOXxoauMasi TIyOMHa pacCMOTPEHHsSI OCHOBHBIX BOIIPOCOB M LIEJICHANPABICHHOE BHUMAaHHE
00yJaromuxcst P CIyIIAHUH JIEKIUH, (OpMUpOBaHUE Y HUX MPOOIIeMHOTO MbinuieHus. Llennp
BBOJIHOM JIEKIIMM — «BBECTU» B HAyYHYK JUCLMIUIMHY, IOMOTaeT IOHATH €€ IPEIMET,
METOJI0JIOTHUS U T.JI.

2. O630pHas JEeKIUS HOCUT XapaKTep MOBECTBOBAHUS, KOTOPOE COUETACTCS C aHATH30M
1 0000meHnsaMuU. [ TaBHBIM B 0030pHOI JIGKIIUH SIBISIETCS OTOOP M IPYNIIMPOBKA MaTepHania C
TeM, 4TOOBI MOATOTOBUTH OOYYAOIIErocs K BOCHPHUSITHIO 3aKOHOMEPHOCTEH, OCBEIIAeMbIX B
JTAHHOM JICKIWH.

3. 3agaya 00o0O0mIarONIEH JEKIIMM COCTOUT B CUCTEMATH3allMd U 000OIIEHUH IIMPOKOTO
Kpyra 3HaHWH, MOJIYyYEHHBIX CTYJIEHTaMH B MPOLIECCE U3YyUEHUsS] KOHKPETHOU TeMbl. B maHHOM
clly4ae IMpernojaBaTeslb UMEET BO3MOXKHOCTh CChLJIAThCSl Ha M3BECTHBIE CTyIEHTaM (akThl U
COOBITUS M PACKPBIBaTh COOTBETCTBYIOIME 3aKOHOMEpPHOCTH. (OCHOBHOE TpeOoBaHME K
o0oOmaronieil Jekuuu, Kak U K 0030pHOM, — mpoOiieMHOCTh ee conepkanus. [IpoGiemsl,
paccMaTpuBaeMble B JaHHOM THIIE JIEKIUH, SIBISIOTCS €€ JOTUYECKOW OCHOBOM.

Breimensitor u npyrue QopMbl JIEKIUN: JIeKIusa-0ecena («IHalor ¢ ayauTOpHE»),
JEKIUS-AUCKYCCHS, IEKIUSI-KOHCYIbTAIUs, TPOOIeMHAas JIEKIIHSI.

BaxxupiM kputepueM B paboTe C JEKUHMOHHBIM MaTepHalioM SBJISETCS IMOATOTOBKA
00y4aromuxcsi K CO3HATeNIbHOMY BOCIIPUATHIO MpernogaBaeMoro marepuana. [lpu moaroroske
oOydaromierocss K JEKIUU HEOOXOAMMO, BO-TIEPBBIX, ICUXOJOTMYECKH HACTPOUTHCA Ha 3Ty
paboTy, o0co3HaTb HEOOXOJUMOCTh €€ CHCTEMaTH4YeCKOro BBINOJIHEHUs. Bo-BTOpPBIX,
HEOOXOIUMO BBIMIOJHEHHE [03HABATEIbHO-IIPAKTHUECKON JE€ATENbHOCTH HaKaHyHE JIEKIIUU
(mpocMmaTpuBaHUE 3amuced MPEABIAYIIEeH JEKIMH A BOCCTAHOBJICHHUS B TaMATH paHee
M3YYEHHOTO MarepHalia; O3HAKOMJIEHHE C 3aJaHuiMU JJIs CaMOCTOATEIbHOW paboThl,
BKIIFOUEHHBIMHU B IIPOTPAMMY, MTOA00p JTUTEPATYPHI).

Iloozomoeéka K nexyuu MoOUIM3yeT OOydalOUIerocs Ha TBOPUYECKYIO paboTy,
[JIaBHBIMU B KOTOPOU SIBJISIFOTCSI YMEHMSI CIIyIIaTh, BOCIPUHUMATb, 3alIUChIBATh. JIekuus — 3To
OIMH W3 BUAOB YCTHOM peud, Korja oOydaromuiicsi JOKeH BOCHPUHHUMATh Ha CIyX
W3JIaraeMblii Mateprai. BHUMaTenpHO CIyIIAIONIUH 00YJaronIuiicss HANMPsHKEHHO padoTaer —
aQHAIM3UPYET M3JIaraeMblii MaTepuall, BbIIEISET TJaBHOE, 0000IIaeT ¢ paHee MOJy4YEeHHOU
uH(poOpMaIiel U KpaTKo 3aMuChIBaeT. 3aUChIBAHUE JIEKIIMU — TBOPYECKHUH Mpoliecc. 3amuch
JEKIHUH KpailHe Ba)kHA. DTO MO3BOJISIET HAJIOITO COXPAHUTh OCHOBHBIE TMOJIOXKEHUS JIEKIIHU;
CIOCOOCTBYET MOJICPKAHIIO BHUMAHUS; CIIOCOOCTBYET JTy4llIeMy 3alIOMHHAHUS MaTepHana.

st abdexTrBHON pabOTHI C JEKIMOHHBIM MaTepuajioM HEoOXoauMo 3apUKCHPOBATH
Ha3BaHUE TEMBI, IUIAH JIEKIIUU U PEKOMEHIOBaHHYIO JuTeparypy. Ilocie sroro nmpucrynars
3aITUCH COJICPKaHMsI JIEKITUH. B oopMIIeHIH KOHCTIEKTA JICKIIMH BaKHBIM MOMEHTOM SIBIISICTCSI
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HEOOXOMMOCTh OCTAaBJIATH IOJIA, KOTOpBIE MOTPEOYIOTCS AN TMOCHEayIome paboThl Haj
JIEKIIMOHHBIM MaTepHajoM. 3aBEpIIAIONIAM JTallOM CaMOCTOSITEIHLHOW pabOThl HAJIl JIEKIIHEH
SBIIIETCSl 00pabOTKa, 3aKpeIyieHUe U yriyoleHue 3HaHui mo treme. Heobxomumo oOpamarbes
K JICKIIMSIM HEOJHOKpaTHO. [lepBhiii MpOCMOTp 3ammceii kKenaTreabHO CAeilaTh B TOT JKE JICHB,
KOrja BCE CBEXO B maMaTd. KOHCIEKT HYXHO MPOYHUTaTh, 3allOJIHUTh IMPOIYCKH,
pacmudpoBaTh HEKOTOPHIC COKPAICHHS. 3aTeM HaJI0 O3HAKOMHUTHCS C MATEPUAIOM TEMBI I10
y4eOHUKY, BHECTH HY)KHbIC YTOUHCHHSI U JIOTIOJTHEHUS B JICKIIMOHHBIA MaTepHall.

5.2. Meroauueckue YyKa3aHusi JAJsl TOATOTOBKH OOYyYalIIMXCSl K JadopaTOPHbIM

3aHATHAM — He NPe0ycCMOmpeHvl

5.3. Mertoanyeckue YyKa3aHusi JJs TOATOTOBKM O0yYalIIMXCA K MNPAKTHYECKUM
3aHATHAM

IloaroTroBKa K NpaKTHYECKUM 3aHITHIM

[ToAroToBKY K MPakTHYECKOMY 3aHSATHIO KaXAbIH OOydYaroluiics JOKEH HadaTh C
O3HAKOMJIEHHS C IUIAHOM [IPaKTUYECKOTO 3aHATHUS, KOTOPBIM OTpakaeT cojaepKaHHe
OpeyIoKEHHOW TeMbl. TIiarenbHOEe MNPOAYMBIBAHHME M M3y4YEHHE BOIPOCOB IUIAaHA
OCHOBBIBACTCS Ha TMPOpabOTKEe TEKYIIero Marepuaia, a 3aTeM H3YYeHHUs 00s3aTelnbHON |
JOTIONTHUTEIILHOW ~ JINTEpaTyphl, PEKOMEHJIOBaHHYI0O K JaHHOW Teme. Ha ocHoBe
WHAMBUAYAJIbHBIX MPEANOYTEeHUH oOyuarolemMycss HEoOXOJUMO CaMOCTOSITEIbHO BbIOpaTh
TeMy JOKJaJa Mo TMpo0ieMe ceMHHapa U 10 BO3MOXKHOCTH MOATOTOBUTH IO HEMY
[IPE3CHTALINIO.

Ecnu mnporpaMmolt  AMCHMILTUHBI MPEAYCMOTPEHO BBIMIOJIHEHUE MPAKTHYECKOTO
3a/laHusl, TO €r0 HEOOXOAUMO BBIINOJIHUTH C YYETOM MPEAJIOKEHHOW MHCTPYKUMU (YCTHO WM
NUCbMEHHO). Bce HOBBIE MOHATHS MO M3y4aeMoil TeMe HeoOXOIMMO BBIYYUTb HAU3yCTh U
BHECTH B IJIOCCapuid, KOTOpBIM 11€€CO00pa3HO BECTH C CaMOro Hayajga HM3Yy4eHHus Kypca.
PesynpTar Takoil pa®OThI JOKEH MPOSBUTHCS B CIIOCOOHOCTH OOyYaromierocss cBOOOIHO
OTBETUTh HAa TEOPETUYECKHME BONPOCHl CEMHHApa, €ro BHICTYIUIEHUM U y4YacTUH B
KOJIJIEKTUBHOM ~ OOCY)KJICHMHM BONPOCOB M3y4aeMOW TEeMbl, MPaBHJIBHOM BBINOJIHEHUH
MPAKTUYECKUX 3aJaHUI U KOHTPOJIbHBIX padoT.

CTpyKTypa NpPakTH4YeCKOI0 3aHATHUS

B 3aBHCHMOCTH OT COIEp’KaHUS M KOJIMYECTBA OTBEIECHHOTO BPEMEHM HA M3Y4YCHHE
KaKIO0W TEMbI CEMUHAPCKOE 3aHATUE MOXKET COCTOATH U3 YEThIPEX-TISTH YacTeil:

1. ObcyxaeHne TeOpeTHIECKUX BOIPOCOB, ONPEAETICHHBIX IPOrpaMMOM TUCIIUILIMHBL.

2. Jloxnaza v/ wiin BBICTYIUICHHE C MPE3CHTAIMSIMU 110 MpodieMe CeMUHapa.

3. OOcy>xaeHne BBICTYIUIEHUH 110 TeME - AUCKYCCHSL.

4. BbpINoiaHEHWE MNPAKTHUYECKOTO 3a/laHusl C TMOCIEAYIOIIMM pPa3dopoM MOTYyYEHHBIX
pe3yibTaTOB MM OOCYXICHHE MPAKTUYECKOrO 3aJaHus, BBHIMOJHEHHOTO J0Ma, €CIU 3TO
MPEYCMOTPEHO MTPOTPAMMON.

5. IlogBeneHue UTOroB 3aHATHS.

IlepBas 4wacth — OOCYXJCHHE TEOPETUYECKHX BOIMPOCOB — TIPOBOJUTCS B BHJIC
(dpoHTaTBHON Oeceabl CO Beel IpyMIoil U BKIOYaeT BEIOOPOUYHYIO MPOBEPKY MpENnoaaBaTeneM
TEOPEeTUYECKUX 3HaHWM oOywarommxcs. [IpumepHas MpoaOIKUTENBHOCTh — 10 15 MHUHYT.
Bropas 4wacte — BBICTyIUIEHME OOy4YalOIUMXcs C JIOKJIAJaMH, KOTOpBIE JOJKHBI
COTPOBOXKAATHCS MPE3CHTAUSAMU C 1IeJIbI0 YCHIICHUS HarJIIHOCTU BOCHPUSTHS, IO OJHOMY U3
BOIPOCOB CEMHUHAPCKOro 3aHATUS. OO0s3aTeNbHBIN 3J€MEHT JOKJIajga — IpelCTaBlIeHHE U
aHAJIN3 CTATUCTUYECKHX JaHHBIX, OOOCHOBAaHME COIMAJIBHBIX MOCIEACTBUNA JHOOOTO
HKOHOMHUECKOTO (hakTa, siBieHUs wiu npouecca. [IpumepHas nmpomomkutensHocTh — 20-25
MUHYT.

[locne nokmamoB cieayeT UX OOCyXIeHHEe — JaucKyccus. B xome »toro srama
CEMMHAPCKOI0 3aHATHS MOTYT OBITh 3aJaHbl YTOYHSIOIIME BOIPOCHI K JIOKJIQAYUKaM.
ITpumepHas NMpPONOIDKUTENBHOCT — 10 15-20 muHyT. Ecim mporpamMmoil mpeaycMOTpPEHO
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BBIMIOJTHEHUE IPAKTUYECKOTO 33JaHHUS B paMKaX KOHKPETHOM TEMBI, TO IpPENoJaBaTelIeEM
OINpeNieNsIeTCsl €ro COAEp)KaHWE M JlaeTcsd BpeMs Ha €ro BBINOJIHEHUE, a 3aMeT HJIeT
oOcyxaeHue pe3ynbraroB. Eciy mpakTuueckoe 3a1aHue J0JKHO ObUIO OBITH BBIIIOJIHEHO J0Ma,
TO Ha CEMMHApPCKOM 3aHITUM MPENojAaBaTelb IPOBEPSET €ro BbINOJIHEHUE (YCTHO WU
nucbMeHHo). Ilpumepnas mnponposkutenbHocTh — 15-20 munyt. IloaBeneHueM UTOroB
3aKaHYMBAETCsl CeMHHApcKoe 3aHsATHe. OO0yJaromuMcs JOKHBI ObITh OOBSABICHBI OLIEHKH 3a
paboTy 1 AaHbl UX yeTkue o0ocHoBaHM. [IpuMepHas mMpoIOMKUTENBHOCTD — 5 MUHYT.

B()l'[pOCLI JUIS1 CAMOCTOATEIbHOM MOATOTOBKH K NPAKTUYIECCKHUM 3aHATUAM:

1. Cnyyaiinas BenuuuHa. J[MCKPETHBIE U HENPEPHIBHBIE CIIyYaliHbIE BETUYHUHBI.

2. Kiaccuueckoe 1 CTaTUCTHYECKOE OIPeIeNIEHUs] BEPOSITHOCTU COOBITHS. [ eomeTprueckas
BEPOSATHOCTb.

3. MeTo/ibl ucciie10BaHMsI CXOUMOCTH 3HAaKOIIOCTOSHHBIX M 3HAKOIIEPEMEHHBIX PSIJIOB.

4. JIuneiiHble onHOpOHBIE MU depeHInalIbHbIE YPaBHEHHS BBICIIMX HOPSIIKOB.

5. DKCTpPEMYM U YCJIOBHBIN 3KCTPEMYM (PYHKLIMU MHOTUX [I€PEMEHHBIX.

6. [IpuOnxeHHbIE METO/IbI BEIYUCIICHHS ONPEAEICHHBIX HHTErpasioB ((hopMyIibl Tparneuui,
OpSAMOYTOJIbHUKOB, CUMIICOHA), OLIEHKa [TOTPELIHOCTH BBIUMCIICHUH.

7. HenpepbiBHocTh GyHKumu. Knaccuguxarust Touek paspoisa.

8. HecoOcTBeHHbIE HHTETPAJIbl, IPU3HAKU CXOJUMOCTH.

9. ®opmyna Teitopa u ee CBsI3b C 3aa4eii MPUOIMKEHHOTO BEIYUCICHHS 3HAYCHNUH (PYHKIIHH.
10. ®yukimu 1 cnocoOb! ux 3a1anus. OCHOBHbIE dIeMEHTapHbIe GYHKIMU U UX TPadUKH.

5.4. Metoanyeckue yKazaHus 110 cCaMOCTOSATe/IbHON padoTe 00y4aromuxcs
PaGora c iMTepaTYpHBIMHM HCTOYHUKAMH M HHTEPHET pecypcaMu

B mpouecce moAroToBKM K NPAaKTHUYECKUM 3aHATUSAM, OOy4arolmMMCs HEOOXOAUMO
o0patuTh 0co00€ BHMMAaHHE Ha CAMOCTOSTEIbHOE H3YyYeHHE PEKOMEHJOBAaHHOW yueOHO-
METOMYECKOH (a TaKKe HAyYHOU U MOIMYJISIPHOM) JTUTEpaTypBhl.

CamocrosarenbHass pabota ¢ ydeOHHMKaMH, Yy4YeOHbIMH TOCOOMSIMH, Hay4HOIl,
CIIDaBOYHOM W TMIONYJISIPHOM JIMTEPATypOd, MaTepUaJaMM NEPUOJUYECKUX W3JIaHUA H
WHTepHeTa, CTAaTUCTUYECKUMHU JIaHHBIMH sBIsieTcs HauOonee 3((EKTUBHBIM METO/I0M
MOJIyYEeHUsI 3HAHWM, TIO3BOJIIET 3HAUUTENBHO aKTUBU3UPOBATh IPOILIECC  OBJAJACHUSA
uHpopmanueli, crnocodbcTByer Oonee TIyOOKOMY YCBOGHHIO H3y4yaeMOro MarepHaa,
dbopMupyeT y 00y4aromuxcsi CBOE OTHOIIIEHNE K KOHKPETHOM mpodiiemMe.

Bosee rimy6okoMy pacKpbITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIOMOJTHUTEIBHON
JUTEpaTypoil, PEKOMEHJOBAHHOM MpenojaBaTeleM IO KaXJOW TeMe CEMHUHApCKOro WM
MPAKTUYECKOT0 3aHATHS, YTO MO3BOJSET 00YYarOIIUMCS IPOSBUTH CBOIO MHIUBUAYAIBHOCTH B
paMKax BBICTYIUICHUS HA JAHHBIX 3aHATHUSX, BBIIBUTH IMIMPOKUI CIIEKTP MHEHUH 10 U3Yy4aeMOl
npobiieme.

IToaroroBka NpEe3CHTAllMM U T0KJIaaa

[Ipe3enTanusi, COrjlacHO TOJIKOBOMY ClOBapro pycckoro sseika J[.H. Ymakosa: «...
crnoco0 nojayu HHGOpPMalKuU, B KOTOPOM MPUCYTCTBYIOT PUCYHKH, GoTorpaduu, aHuManus u
3ByK». [l OATOTOBKM MpE3eHTAIIMN PEKOMEHIyeTCs UCIob30BaTh: PowerPoint, MS Word,
Acrobat Reader. Camas mpocras mporpaMma Ui co3maHusi mnpeseHTauuii — Microsoft
PowerPoint. [[is1 moaroToBku mpe3eHTauy HEOOXO0auMO coOpaTh U 00paboTaTh HaAYAIbHYIO
UH(OPMALIHIO.

ITocnenoBaTenbHOCTh MOJTOTOBKH MTPE3EHTALMN:

1. Yerxko cdopMynupoBaTh LeNb MPE3CHTAMH: BBl XOTUTE CBOIO ayTUTOPHIO
MOTUBUPOBATh, YOEINUTh, 3apa3uTh KAaKOW-TO UAeeH UM NPOCTO (POPMAIBHO OTUYUTATHCS.

2. Omnpenenuth KakoB OyaeT ¢opmar Mpe3eHTalH: >KUBOE BBICTYyIJICHHE (TOT[a,
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CKOJIBKO OYZIET €ro MpOIOJDKUTENLHOCTD) WIIA 3JIEKTPOHHAS PACChUIKA (KaKOB Oy/IeT KOHTEKCT
MIPE3CHTAIINHN ).

3. OTo0OpaTh BCIO COAEPIKATEIBHYIO YaCTh JJISl IPE3EHTALMN U BBICTPOUTH JIOTMYECKYIO
LENOYKY MPEACTaBICHUSI.

4. OnpenenuTh KIIOUEBbIE MOMEHTHI B COJIEP’KaHUU TEKCTA U BBIICIUTD UX.

5. OnpenenuTs BUABI BU3yaldu3aluu (KapTUHKH) A7 OTOOpa’keHUs MX Ha cilaijiax B
COOTBETCTBHUH C JIOTUKOH, LIENIbIO U crienn (UKo MaTepuaa.

6. [Tonobpath nu3aiiH U GopMaTUPOBATH CIANWBI (KOJIMUYECTBO KAPTUHOK M TEKCTa, UX
pacIroIokeHHUe, IBET U pa3Mep).

7. I[IpoBepUTh BU3yallbHOE BOCIIPUSITHE MTPE3CHTALINH.

K Bugam BH3yalM3aluy OTHOCSTCS WJUTIOCTPAllMM, oOpasbl, JuarpamMMbl, TaOJIHIIBI.
Wnmoctpanust — mpescTaBiIeHUE peaibHO CYIIECTBYIOLIETO 3pUTeNbHOrO psana. OOpa3sl — B
OTJMYME OT WUIIOCTpauuii — meradopa. VX Ha3HadeHHWe — BBI3BaTh SMOLMIO M CO31aTh
OTHONICHHE K HEH, BO3JIEHCTBOBAaTh Ha ayAUTOPHIO. C MOMOIIBI0 XOPOIIO MPOJYMAHHBIX H
NpeCTaBIsieMbIX 00pa3oB, HWHGOpPMAIHMS MOXKET HAJOJITO OCTAaThCS B MAMSITH 4YeJOBEKa.
Juarpamma — BU3yanu3alus KOJIHMYECTBEHHBIX U Ka4eCTBEHHBIX CBs3ed. VX HCmonb3yroT juis
yOeIuTeNbHON 1EMOHCTPAllMU AAHHBIX, /Ul IPOCTPAHCTBEHHOI'O MBIIUIEHUS B JONOJHEHUE K
jgorudeckoMy. Tabnmuia — KOHKPETHBIM, HATJSAHBIA M TOYHBIM MOKa3 JAaHHBIX. Ee oCHOBHOE
Ha3HAY€HHE — CTPYKTYpPUPOBaTh MH(OpMalLMIO, YTO MOpPOIl o0ieryaer BOCIPUSATHE IaHHbBIX
ayIUTOpHUEN.

[IpakTuueckue COBETHI IO MOATOTOBKE MPE3EHTAIMM T'OTOBBTE OTAENIbHO:

e  [EYATHBIN TEKCT + CIAlAbl + pa3IaTOUYHbIN MaTepHal;

e cCrlaiinpl — BuU3yalbHas mMojada HH(OpPMANMH, KOTOpas JIOJDKHA COJEpKaTh
MUHUMYM TEKCTa, MAKCUMyM H300paXCHHI, HECYIIUX CMBICIOBYIO HAarpy3Ky, BBITJISIETH
HarJsHO U MPOCTO;

® TEKCTOBOE COJEpPKAHUE MPE3ECHTALMM — YCTHAs pedb WIHM YTEHUE, KOTOpas JOJDKHA
BKIIIOUATh apTyMEHTHI, (DaKThI, TOKA3aTeIbCTBA U AIMOILIUU;

®  PEKOMEHJIyeMOe YHCIIO claiiioB 17-22;

e oOs3atenbHas uHGpoOpMauusa UId Npe3eHTaluuu: Tema, (paMuiaus ¥ HMHULKAIBI
BBICTYIIAIOIIET0; IUIAaH COOOIIEHUS; KpaTKUEe BBIBOABI M3 BCEro0 CKa3aHHOTO; CIHCOK
UCIIOJIb30BaHHBIX HCTOYHHUKOB;

®  pa3gaToyHbId Marepuan — JOJDKEH oOecreuuBaTh Ty )K€ IIIyOMHY M OXBaT, 4TO U
KMBOE BBICTYIUIEHHUE: JIOAU OOJIbIIE JOBEPSAIOT TOMY, YTO OHM MOTYT YHECTU C COOOH, dem
UCUE3AIOUINM HM300paXeHUsSM, CJIOBa W ciaiapl 3a0bIBalOTCA, a pa3JaTOYHbIM MarepHuai
0CTaeTCs MOCTOSHHBIM OCSI3a€MbIM HAallOMUHAHUEM; pa3/IaTOYHBIM MaTepual BaXXHO pa3/iaBaTh
B KOHIIE MPE3EHTAILIUU; Pa3IaTOUYHBIM MaTepuanbl JOJDKHBI OTIMYATHCA OT CIAiI0B, MOMKHBI
ObITH O0J1€€ NH(DOPMATUBHBIMH.

Tema noknana 1okHa OBITH COTJIACOBAHHA C TMPEIO/aBaTeIeM U COOTBETCTBOBATH TEME
yueOHOro 3aHsATUSA. Matepuanbl MpU €ro MOATOTOBKE, JOJIKHBI COOTBETCTBOBAaTh HAy4YHO-
METOAMYECKHMM TpeOOBaHMSAM By3a M OBITh yKa3aHbl B jAokjiane. HeoOxomumo cobionarh
perjJamMeHT, OrOBOPEHHBIM MpH TOJNy4yeHUH 3agaHus. MmmocTtpauuu JOKHBL - OBITH
JIOCTaTOYHBIMH, HO HE YPE3MEPHBIMHU.

PaGota crygeHTa Ham JIOKIAJAOM-TIPE3CHTAIMEH BKIIOYAET OTPAOOTKY YMEHUS
CaMOCTOSITENIbHO 0000mIaTh MaTepual M JedaTh BbIBOJABI B  3aKJIIOYCHHUH, YMEHHSA
OpUEHTUPOBAThCS B MaTepualie W OTBEYaTh Ha JIOMOJHUTENbHBIE BOIPOCHI CIyIIaTeleH,
0TpabOTKY HaBBIKOB OPATOPCTBA, YMEHUS MPOBOAUTH AUCIYT.

JIOKJIaUUKH JOJKHBI 3HaTh M YMETh: cOOOIIaTh HOBYIO MH(OpPMAILIMIO; HCIOIb30BaTh
TEXHUUYECKHUE CPEACTBA; XOPOLIO OPUEHTHUPOBATHCA B TEME BCErO0 CEMMHAPCKOTO 3aHSTHS,
JUCKYTUPOBATh M OBICTPO OTBEUYATh HA 33aJJaHHbIE BOIIPOCHI; YUETKO BBIMOJIHITH YCTaHOBJICHHBIN
pernament (He Oonee 10 MUHYT); UMETh MPEACTABICHHE O KOMIIO3WUIIMOHHON CTPYKTYpe
JOKJIaja u JIp.

CTpyKTypa BbICTYIJIEHUS
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Berymienne momoraer oOecmeddTh YCHeX BBICTYIUICHUS 10 JIFOOOH TeMaTHKe.
Berymnienne nomKHO cofepaTh: HazBaHHE, COOOLICHHE OCHOBHOM HJEH, COBPEMEHHYIO
OIICHKY IpeaMeTa U3J0KEHHUS, KPaTKOe MEPEUNCICHUE pPacCMaTPUBAEMbIX BOIPOCOB, XKUBYIO
UHTEpECHYI0 (opMy H3JI0KEHHUS, AKIEHTUPOBAaHWE BHHMAaHMS HA BAaXKHBIX MOMEHTAaX,
OPUTMHAIBLHOCTH MOJIX0/1A.

OcHoBHasi 4acTh, B KOTOPOM BBICTYHAIOUIMI JIOJDKEH TIyOOKO pacKpbiTh CYTh
3aTPOHYTOM TEMbI, OOBIYHO CTPOMUTCS MO NPHUHIMIY OTYeTa. 3ajaya OCHOBHOW 4YacTu —
MPEJICTaBUTh JIOCTATOYHO JAHHBIX IJI TOTO, YTOOBI CIYIIATENN 3aUHTEPECOBAINCH TEMOU U
3aX0TeNIM O3HAKOMUTBHCS ¢ Marepuanamu. IIpu 3ToM soruueckas CTpyKTypa T€OPETUYECKOTO
0JIoKa He JOJDKHBI J1aBaThbCs 0e3 HarisgHbIX MOCOOWM, ayauo-BH3YalbHBIX U BU3YaJIbHBIX
MaTepUaoB.

6. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

Ne Bupabl yueOHoii padoThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH Bcero yacos
n/n 0®0 | 390
1 2 3 4 5
Cemectp 1
1 | Jlekiuss Matpuisl u onpe- | JIekiusi, npe3eHTamusi ¢ UCIOJb- 2 2
JIEJIATEIIH. 30BanueM Power Point
2 | Jlekuus DnemeHThl Bek- | Jlekuus, mpe3eHTalus C HUCHOJb- 2
TOPHOM anreOphl. 3oBanreM Power Point
3 | Jlekums Teopus mpeenos. Jlekuus, npe3eHTanus ¢ HUCHOJIb- 2
3oBanueM Power Point
4 | Jlekuuss @DynHkumu KoMm- | Jlexuus, mpe3eHTauus ¢ UCHOJb- 2
IJIEKCHOW NIEPEMEHHOI. 3oBaHreM Power Point
Hroro 1acos B 1 cemecTpe: 8 2
Cemectp 2
5 | Jlekuus Heomnpenenénnsiit | Jlekuus, npe3eHTanuss ¢ HUCIOJb- 2 2
VHTErpall. 3oBaHreM Power Point
6 | Jlekums YactHple npoms- | Jlekuwms, mpe3eHTAMs C HUCIOJb- 2
BOJIHBIE. 3oBanuem Power Point
HToro 1yacos BO 2 cemecTpe: 4 2
Bcero yacos: 12 4
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7. VUEBHO-METOJWYECKOE W WH®OPMAIMOHHOE OBECIHEYEHUE
JTACIATITAHBI

7.1. llepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JIUTEPaATYPbI

CHucoOK 0CHOBHOM JTUTEPATYPHI

Pomanosa, I'. H. Marematnka B Ttabimmax. B 3 wactax. U.3: yge6Hoe mocodme / I'. H. Pomanosa. —
Kazanp : KazaHckuil HallMOHAIBHBIN HCCIICI0BATEILCKUH TEXHOJIOTHYSCKUI yHuBepcuteT, 2018. — 88 C.
— ISBN 978-5-7882-2054-3, 978-5-7882-2057-4 (u.3). — TekcT: 3MEKTPOHHBIA // DIEKTPOHHO-
oubmmoteunas cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/94989.html (marta
obpamtenus: 19.12.2021). — Pexum goctyna: asisi aBTOPU3UP. MOJIB30BATENCH

l'opoOynos, B. B. Marematuka. B 2 gactsax. Y.1: yueOHo-MeToquueckoe mocooue / B. B. 'opOyHoB, O. A.
CoxonoBa. — BopoHex : Boponexckuii rocyiapcTBeHHbIN TexHudyeckuii yausepcuret, 9bC ACB, 2019.
— 180 c. — ISBN 978-5-7731-0810-8, 978-5-7731-0811-5 (u.1). — TekcT: 2IeKTPOHHBIH // DIEKTPOHHO-
oubnnoreunas cuctrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/93322.html (nmata
obpamienus: 24.11.2021). — Pexum goctyna: ajisi aBTOPU3MUP. MOJIB30BATENCH

I'opOyHoB, B. B. Matematuka. B 2 gactsax. U.2: yaebHo-mMeTogmaeckoe nocodue / B. B. ['opoyHos, O. A.
CoxoisioBa. — Boponex: BopoHexckuil rocynapcTBeHHbIN TexHuueckuid yauBepcuret, ObC ACB, 2019.
— 101 c. — ISBN 978-5-7731-0810-8, 978-5-7731-0812-2 (4.2). — TeKcT: 3IeKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema [IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/93323.html (mara
obpamenus: 24.11.2021). — Pexum qoctyma: A aBTOPU3UP. TIOIB30BaTENeH

Komuccapor, B. B. Maremaruka. COopHuk 3aaad: ydeOHoe mocobue / B. B. Kommuccapos, H. B.
Komuccapora. — HoBocubupck: HoBocHOMpPCKUil TOCyIapCTBEHHBIA TeXHUUYeCKul yHuBepcutet, 2016.
— 87 c. — ISBN 978-5-7782-2978-5. — TekcT: 37eKTPOHHBIN // DIEKTPOHHO-OMOIHOTEYHAsS CHCTEMa
IPR BOOKS: [caiiT]. — URL: https://www.iprbookshop.ru/91385.html (mata obpamenus: 26.11.2021).
— PexxuM Jtoctyna: Juist aBTOPH3HP. MOJIb30BaTENEH

CnMcoK I0TOJHUTEJbLHOM JTUTEPATyPhI

Baepun, 1.U. Beiciast matematuka. [Tekct]: yueOnuk / .U, BaBpun.- M.: Akanemus, 2010.- 616 c.

Kupcanos, M. H. Matematrka u nporpaMmMmupoBanne B Maple: yuebnoe mocobue / M. H. Kupcano. —
Mocksa: A#i [Iu Ap Memua, 2020. — 164 c. — ISBN 978-5-4497-0585-3. — TekcT: 3neKTpOHHBIN //
DneKTpoHHO-ONOIMoTeyHas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/95593.html (nara oOpamenus: 09.12.2021). — Pexum jpocryna: s
aBropusmp. nosbs3osareneit. - DOI: https://doi.org/10.23682/95593

Kasues, B. M. Beenenne B MaTeMaTuky: yaeOHoe nocooue / B. M. Ka3ue. — 3-e uzn. — Mockaa:
Wntepuer-Yuusepcurer Mupopmannonnsix Texnonoruit (MHTYUT), At [Tu Ap Meauma, 2020. — 197 c.
— ISBN 978-5-4497-0547-1. — TekcT: 31eKTpOHHBIH // DnekTpoHHO-0nbIroTeynas cucrema [IPR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/94850.html (nara oopamenus: 19.12.2021). —
Pexxum noctyna: uist aBTOpU3Up. MOJIb30BaTENEH

[Mo3nusikoBa, T. A. Maremaruka. HTerpanbHOe UCUUCIieHHE (GYHKITUH HECKOJIBKHUX ITePEMEHHBIX.
3JeMeHTHI BEKTOpHOTO aHanm3a: yueoHoe mocooue / T. A. TTo3nusikoBa, A. H. Boreuu. — KpacHospck:
Cubupckwii dhenepanpubiii yauepcurer, 2018, — 113 ¢. — ISBN 978-5-7638-3920-3. — Tekcr:
AJIEKTPOHHBIH // DnekTpoHHO-0nbmmoteynas cucrema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/84228.html (nara oopamenus: 14.10.2021). — Pexum pocryna: mis
aBTOPH3HP. NOJIH30BATENEH

[unaues, B.C. Beicmas maremaruka. bazoswiii kype [Tekcr]: yue6.nmocodome/ B.C. lllunaues.- M.:
IOpaiir, 2011.- 447 c.

7.2. IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEJIeKOMMYHUKAUOHHOM ceTu « AHTepHeT»

Ilepeyensb qoropopos I6C

Y4eoHblii roa HaumeHoBaHMe 10OKYMEHTA C Cpok neiicTBHSI TOKYMEHTA
YKa3aHHeM PEeKBU3UTOB
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2021-2022 Hoctyn
Horosop

11.06.2021r.

OBC
Ne8117/2111 ot (01.07.2022

IPRbooks [[Toxxmtouenue ¢ 01.07.2021r. o

7.3. UnopManmoHHbIEe TEXHOJIOTHH, JTUIEH3NOHHOE POrPaMMHoOe o0ecrieyeHne

JlumeH3noHHOE MpOorpaMMHoe obecredeHne

PexBU3NTHI JINIIEH3HIT/ 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.

Wnentudukarop noanucunka: 1203743421
Cpok aeiictBust: 30.06.2022
(IpojyieHre MOMUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenus 060 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpodnas

Awntusupyc Dr.Web Desktop Security Suite

JIutieH3noHHbBIN cepTUdUKAT
Cepuiinbiii Ne JKS4-D2UT-L4CG-S5CN
Cpok neiictBus: ¢ 18.10.2021 no 20.10.2022

OBbC Akagemus

JlunensuonHusli morosop Ne 000439/9b-19 ot
15.02.2019r
Cpok nerictBust: ¢ 15.02.2019 no 15.02.2022

9BC IPRbooks

JIuuensnonHsiit qoroop Ne 8117/21 ot
11.06.2021
Cpok gericteust: ¢ 01.07.2021 no 01.07.2022

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBanus k ayIUTOPUAM (MOMELICHUSIM, MeCTAM) /JIsl IPOBeAeHUS 3aHATHI

1. YueOonan AYAUTOPHUSA NJISl MPOBECACHUSA 3aHSATHH JEeKIMOHHOI0 THIIA.

Ha6op ACMOHCTPAIMOHHOT'O 060pyﬂ013aH1/1;1 n y‘{e6HO-HaFH$II[HBIX HOCO6PII>1, O6GCHG‘II/IBaIOH_[I/IX

TEMaTUYECKHE UIUTIOCTPAIUH:
[TpoexTop — 1 .

Hoyt6yk — 1 mir.
Crneunanu3upoBaHHas MeOeb:
Jlocka yueHnueckas — 2 1r.
Crton oducHsIif — 3 mT.
Crynpa — 10 mr.

Cryn marknid — 1 mr.
Kagenpa (Tpubynka) — 1 mir.
Cronel — 30 mt.

Cxkampu — 30 it

Kononkn My3bIkanbHblE — 2 IIT.
Konauuuonep — 1 mir.

2.Y4eOHasi aynuTopusi AJsi TPOBeJeHUs] 3aHITHI CEMHHAPCKOr0 THIA, KYpPCOBOIO
NMPOEKTHPOBAHUA (BBINOJHEHUSI KYPCOBBIX PadoT), IPyNNoOBbIX M HHAMBUAYAJIbHBIX
KOHCYJIBTALMI, TEKYLIer0o KOHTPOJIS M IPOMEKYTOYHOI aTTecTAlMu.
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Criernanu3upoBaHHas MeOeb:

JIOCKa ydyeHn4deckas — 1 mit.

CTOJI IpenoaaBaTess — 1 1miT.

CTYJI TIperoiaBaTens — | mirt.

kadeapa HactoabHast — 1 mT.

CTOJI yueHH4ecKui — 31 miT.

CTYJ YYCHUYECKHA — 52 mT.

TexHUYeCKUe cpeicTBa 00yUeHUs, CIyKaIIKe I IPEIOCTaBICHUS yaeOHOH HHDOopMaIum
0O0JBIION ayUTOPHHU:

IPOEKTOP, IKPaH PYJIIOHHBIH HACTCHHBIN

3. ITomeuieHue 1Jisl CAMOCTOSATEIbHOM PadoThI.

Otnen oOcimyXMBaHUs MEYaTHBIMU U3JaHuAMU. Criennanu3upoBaHHas MeOeb:

PaGoune cromst Ha 1 mecro — 21 mr. Crymes — 55 mT. Habop neMOHCTparioHHOTO
o0opynoBaHusT U y4eOHO-HArJIAJHBIX  HocoOui,  oOecrneynBalOIUX  TEMaTHUYECKUe
WUTIOCTPALMK: SKpaH HACTEHHBIN — 1 mT.

[Tpoektop — 1 mt. HoytOyk — 1.

HNudopmannonno-oubdarorpaduaeckuii otaen. CrenuanuznpoBaHHas MeOeb:

Pabouue cronbl Ha 1 mecto — 6 wT. CTynbs — 6 WIT.

KomnbloTepHass TeXHHMKa C BO3MOXHOCTBIO TNOJKIIOYeHHs K cetu «MHTepHer» u
o0ecreyeHreM J10CTyNa B 3JIEKTPOHHYI MH(opManroHHO-o0pa3oBatenbHyto cpeny OI'bOY
BO «CesKasl'A»:

[Tepconanbubrii komnbioTep — 1 mt. Ckanep — 1 mr. MOV — 1 mir.

Otnen oOcimyXKuBaHUs SJEKTPOHHBIMH U3JaHusAMHU. Criennann3upoBaHHasi MeOeb:

Pabouue cronbl Ha 1 mecto — 24 mt. Crynbs — 24 wr.

Habop nemoHcTpaimoHHOro 000pyI0BaHUs U YIEOHO-HATTISAHBIX TOCOOUIA, 00ECTICUMBAIOIINX
TEMaTHYECKHE NIUTFOCTPALIUH:

WNurepaktuBHass cuctema — | mT. Monurtop — 21 mrT. CereBoi TepmuHan — 18 mrT.
[Tepconanbublil komnbtoTep — 3 wT. MOV — 2 wit. [lpunTep — 1 .

4. Ilomemenue i XpaHeHHUs W NPOPUIAKTHYECKOTO OOCTY:KMBAHUSI Y4eOHOIo
o0opynoBaHus

Crneunanu3upoBaHHas MeOeb:
HIka¢ — 1 mr., cTyn — 2 mWT., KPecao KOMIbIOTEPHOE — 2 HIT., CTOJ YIJI0BOM KOMITBIOTEPHBINA —
2 WT., TYMOOYKHU C KIFOYOM — 2 IIIT.
VYyebHOe nocobue (mepcoHabHBIA KOMIBIOTEP B KOMIUIEKTE) — 2 IIT.

8.2. TpeGoBanus kK 000py10BaHUIO PAGOYMX MECT MPenoaaBaTe/s U 00y4aI0IMXCA

1. PabGouee mecTo mpenojaBaTels, OCHALICHHOE KOMIIBIOTEPOM C JOCTYIIOM B
NuTepHer.

2. Paboume MecTa 0OydarolUXCsl, OCHAILICHHbIE KOMIIBIOTEPAMH C JOCTYIIOM B
WuTepHeT, npeqHa3HaueHHbIe 1715 paboThl B 3JIEKTPOHHOM 00pa30BaTENbHON Cpejie.

8.3. TpeGoBaHus K cHeHAIH3HPOBAHHOMY 000PY10BAHHIO HET
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9. OCOBEHHOCTH PEAIMBAIIMU JUCHUIIJIMHBI /11 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbA

Jlnst obecrieueHuss 00pa30oBaHUs HMHBAIMAOB M OOYYaIOIIUXCA C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbS pa3padarbiBaeTcsi (B Ciydae HEOOXOIMMOCTH) aganTHpPOBaHHAS
oOpasoBarenbHasl MporpaMMma, WHAWNBUAYATbHBIN YUEOHBIH TUTAH ¢ YY4ETOM OCOOCHHOCTEH X
NCUXO(U3MUECKOTO PA3BUTUS W COCTOSHUS 3JI0POBbS, B YaCTHOCTH MPUMEHSETCS
VHJIUBUYAJIbHBIN OAXOJ K OCBOCHUIO JUCHUILUIMHBI, UHAUBUIyaIbHbIE 3aIaHUS: TMCbMEHHBIE
paboThl ¥, HAOOOPOT, TOJBKO YCTHBIE OTBETHI W JAHAIIOTH, WHAWBHIYabHBIC KOHCYIbTAIUH,
WCIIONIB30BaHUE JUKTO(GOHA W JPYruX 3allUCHIBAIOIIMX CPEACTB IS  BOCIPOU3BEICHHS
JIEKUMOHHOT'O0 U CEMUHAPCKOTO MaTepHaa.

B memax oOecreyeHus oOydarmmxcs WHBAIUAOB M JIMI[ C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbSI  KOMIUICKTYeTCSi (OHJI OCHOBHOW y4eOHOW IMTEpaTypoi,
aJaNTUPOBAHHONW K OTPAaHUYEHHUIO SJIEKTPOHHBIX OOPa30BATEIbHBIX PECypCOB, IOCTYH K
KOoTOopeiM opranu3oBaH B BUI[ Akamemuun. B OuOnmoTexe NpoOBOAATCS WHIAMBHUIYAJTbHBIC
KOHCYJIbTALIMK JJI JAHHOM KaTerOpUH MOJIb30BaTelel, 0Ka3bIBAETCS IOMOILb B PETUCTPALIMH U
WCIIOJIb30BAHUU CETEBBIX M JIOKAIBHBIX O3JEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
MPEOCTABIISIOTCS MECTA B UUTAIBHOM 3aJIe.
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®OH/I OHEHOYHbIX CPEICTB

1O JUCHUITJIMHE MaremaTtuka

[Ipunoxenue 1
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1. MACHHOPT ®OHJA OLIEHOYHbIX CPEJCTB IO JUCHUIIJIUHE

BoIciiasg MaTemMaTHuKka

KOMHeTeHIII/II/I, (l)opanyeMLIe B IIpouecce N3y4eHUd TUCHUITIINHBI

Nunexc DopMyIHpOBKa KOMIETEHIIMHU

OIIK-1 CrniocoOHOCTh peliaTh TUIOBBIC 3a/1a4l MTPOPECCHOHATBHON JEATEIHHOCTH Ha
OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB MAaT€MAaTHUYE€CKUX U €CTECTBEHHBIX HAyK C
MpyUMEeHEeHHeM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

2. 9Tanbl (l)OpMHpOBaHI/IH KOMIICTCHIIMHA B IIPOLECCE OCBOCHUSA NUCHUIIITUHBI

OcCHOBHBIMU 3TanamMu (OPMHUPOBAHUS YKa3aHHBIX KOMIETEHUUH MpU H3y4EHUU
00yJalomMMHUCS JUCHUIUIMHBl SBJISIOTCS  IIOCIEIOBAaTEIbHOE H3YUCHHE COMEPXKATEIBHO
CBSI3aHHBIX MEXIy co0oi pa3aenoB (TeM) yueOHBIX 3aHATHH. M3ydeHme Kaxaoro pasjena
(Tembl) TIpeAmoNiaracT OBJAJACHHE OOYYAIOIIMMUCS HEOOXOAMMBIMH  KOMIIETCHIIUSIMHU.
Pesynprar arrecranuy oOy4aroIIMXCs Ha Pa3lUYHBIX dTanax (OPMUPOBAHMS KOMIIETCHLIUH
IMMOKa3bIBACT YPOBCHbL OCBOCHUA KOMHGTGHHHﬁ O6y‘~IaIOHII/IMI/IC$[.

OTanHoCTh (OPMHUPOBAHUS KOMIETEHLUUH NpPSMO CBs3aHA C MECTOM JUCLMILIMHBI B
00pa3oBaTesIbHOI porpamMmme.

®opmupyemble
Pa3znennl (Tembl) KOMIIEeTEHIIUH (KOJbI)
AMCUUIIMHBI OIlK-1
Pazoen 1. DnemeHTH JIMHEHHOU +
anreOpsl.
Pasoden 2. dnemeHTbl BEKTOPHOH ai- +
reOpBI.
Pazoen 3. Ananmutnueckas reomer-
pHsl Ha IJIOCKOCTH W B MPOCTpaH- +
CTBE.
Paszoen 4. BBeneHue B aHaIus. +
Pazoen 5. UnrterpampHoe  wuc-
YyHiCcIeHue PYHKIUKM OJHOW MepeMeH- +
HOI1.
Pazoen 6. uddepenmanbroe
UCcUUCIieHHe (QYHKIMH HECKOJBKHX +
NEPEMEHHBIX.
Pasoen 7. Jluddepenunanshsie +
YpaBHEHHSI.
Pasoen 8. Yucnosbie u ¢yHKUINO- +
HaJIbHBIE PSIABIL.
Pazoen 9. CnyuaiiHple COOBITHS H +
CIydaiiHble BEJTMYHHBIL.
Pazoen 10. Meroasl MareMaTHye- +
CKOM CTaTUCTUKHU
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3. [loka3zaTeu, KpUTEPUHU U HHANKATOPHI JOCTHKEHUSI KOMIIeTeHIHii, opMHUpPYyeMBbIX B IIpouecce U3y4eHusi AUCHUILIMHBI
OIIK-1 Cnioco0HOCTH peliaTh TUIOBBIE 3a1a4M NPO(ecCHOHAIBHOM 1eATeJIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKHX H
€CTeCTBEHHBbIX HAayK ¢ NpUMeHeHHeM HH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJIOT Wil

IL1anupyembie pe3yJbTaThbl

Kpurepun ouneHuBanus pe3yJIbTATOB 00yYeHUs

Cpencrsa OleHUBAHUSA pe3yJib-

0o0y4eHust (MHIMKATOPBI TATOB 00yYeHHUsI
JIOCTUKEHNsI KOMITIETEHIIMH) »
HeY/I0BJIETBOPUTEILHO YIOBJIETBOPUTEIHHO X0pouIo OTJIMYHO Texymuii IIpomexyTou
KOHTPOJIb Hast
aTTecTanus
OIIK-1.1. [Hemouctpupyer | JlomyckaeT cymecTBeHHbie | JleMoHcTpupyeT wactud- | Jlemonctpupyer — copmu- | Jemonctpupyer chopmu- | KonTponbHbie 3auer, 5K3aMeH
3HaHHE OCHOBHBIX 3aKOHOB | OIIMOKM B 3HAHUSX OCHOB- | Hble 3HAHHUS OCHOBHBIX | POBaHHbIE, HO HWMEIOLIUE | POBAHHBIC 3HAHUS oC- | BOMpPOCHI, TECTH-

MaTeMaTHYECKHUX 1
€CTECTBEHHBIX HayK, He00-
XOANUMBIX JUIS

pELICHHUsS TUIOBBIX 33734 B
obmactn  mpodeccHoHab-
HOM JESATEIbHOCTH

HBIX IIOHSTHH, HE 3HAET
OCHOBHBIC TIpaBWJIa pelle-
HHS €CTeCTBEHHOHAYY-
HBIX JHACIUIUIAH B TIPO-
(heccroHaTPHON  [IEATETH-
HOCTH

MOHATHH, YaCTHYHO H3JIa-
raeT OCHOBHBIC IIpaBWIIA
pemnieHus €CTECTBEHHO-
HayYHBIX JUCUMIUIMH B
npodeccHoHaNbHON  1es-
TENbHOCTU

OTIeNbHBIC TIPOOeNTbl 3HAHUN
OCHOBHBIC TIpaBHJIA peIIIe-
HUS  ©CTECTBEHHOHAYYHBIX
TUCHHIUIMH B Tpodeccho-
HAJILHOH JeSTCIBHOCTH

HOBHBIX MPaBWJI PEIICHUS
€CTeCTBCHHOHAYIHBIX
IUCHUIUIAH B TIpo(eccHo-
HaJILHOH JeSATCIbHOCTH

poBanue, cobece-
JIOBaHVE

OIIK-1.2. Ucnonw3yeT 3Ha-
HUs1 OCHOBHBIX 3aKOHOB Ma-
TEMATUYCCKUX U €CTCCTBCH-
HBIX HAyK [UId pEUICHUS
TUTIOBBIX 3aJad B OOJIACTH
npopecCHOHANBHON  Jes-
TENBHOCTH

HMmeer dacTU4HO OCBO-
eHHoe yMeHue (opma-
JM30BaTh  MOCTAaBJICHHYIO

3ajady; HE MOXKET HaWTH
METOJIbl PELICHHs 3a/auu;
HE MOXET TIPUMEHSTH
METOJIbl CHCTEMHOTO aHa-
IM3a U MaTeMaTH4ecKOTro
MOJICIUPOBAaHMUS B pelle-
HHUH PeaJbHBIX 00BEKTOB

JleMoHCTpupyeT B LEJIOM
YIOBJIETBOPHUTEIbHBIE, HO
HE CHUCTeMAaTU3UpPOBAHHEIC
yMeHus  (hopmanu3oBaTh
MOCTaBJIEHHYIO 3ajauy;
HaXOJIUT METOMBI PEIICHHS
3ajauy; YAOBIETBOPU-
TENBHO  HPHUMEHSET Me-
TOJIbI CHCTEMHOT'O aHaJH3a
B PELICHUH PeaJbHBIX 00B-
€KTOB

JleMOHCTpupyeT B LEJIOM
XOpoIlIre, HO COAeprKalue
OTJICNIbHBIC TPOOCIBI  yMe-
HUS  (QopManm3oBaTh IO-
CTaBIICHHYIO 3aJady; Ha-
XOOUT METOABl  PEIICHHS
3aJaud; TPUMEHSIET METOJBI
CHUCTEMHOTO aHajm3a W Ma-
TEMaTU4YEeCKOTO  MOJIEIHPO-
BaHUA B PCIICHUHN PEAJIBHBIX
00BEKTOB

JemMoHCcTpUpyeT ymeHus
¢dbopMann3oBaTh  IOCTaB-

JICHHYIO 3aj]ady; HaxXOJHUT
METOJBl pEIICHHs 3aa4uw;
MPUMEHSET METOIBI CHC-
TEMHOI'0 aHaJIM3a M Mare-
MaTHYECKOTO  MOJENIUPO-
BaHUS B pEIICHUH pealb-
HBIX 00BEKTOB

Kontposnbhbie
BOIIPOCHI, TECTH-
poBanue, cobece-
JIOBaHHE

3auer, SK3aMeH

OIIK-1.3. Ilpumenser wuH-

(dhopmannoHHO-
KOMMYHUKAITMOHHBIC TEX-
HOJIOTUH B pEeUICHUN
TUTIOBBIX 33/1a4 B 00J1aCTH
npoeCCHOHANBHON  Jes-
TENBHOCTH

@parMeHTapHO BlIAJIeeT Ha-
BBIKAMU  JIMHEHHOW aJI-
reOpsl, MaTeMaTHYECKOTO
aHanu3a; npuéMamu pas-
pabOTKH, IOCTPOEHHUS W
peleHyus Mojenel; MerTo-
JaMH peLIeHus] MaTeMaTu-
YECKHX, COLMAIbHO-IKO-
HOMHYECKHX 00BEKTOB

Brnaneer oTnenbHBIMM HaBbI-
KaM{ JIMHEWHOH anreOpsl,
MaTEMaTU4YECKOT0 aHa-
nu3a; npuémMamu paspa-
0OOTKH, MOCTPOCHHS U pe-
IICHUSI MOJEICH, METO-
JlaMU pelIeHusT MaTeMarTu-
YECKUX, COI[MAIBHO-IKO-
HOMHUYECKHX 00BEKTOB

JemoHCTpUpYeT B LI€JIOM
YCIIEITHOE, HO COJeprKalee
OTJENBHBIE TIPOOENBI MpH-
MEHEHUS! HABBIKOB JIMHEH-
HOW anreOppl, MaTeMaTH-
YECKOro aHajiu3a; npuéMamMmu
pa3paboTKH, MOCTPOCHUS H
peuieHuss Mojelied; MeTo-
JlaMy  pelleHHsl MaTeMaTH-
YECKUX, COLHUAJIbHO-IKOHO-
MHUYECKUX 00BEKTOB

JemoHcTpupyeTr — BiajeHue
HaBbIKAMH  JIMHEHHOU aj-
reOppl, MaTeMaTHYECKOTO
aHalM3a; npuéMaMu pas-
paboOTKH, TMOCTpOEHHS U
peuieHus Mojenei;
METOJJAMH pEIICHUS Ma-
TEMAaTUYECKHUX, COLIU-
aJIbHO-9)KOHOMHYECKUX
00BEKTOB

KontpomsHble
BOIIPOCBI, TECTHU-
poBaHue, cobece-
JIOBaHHE

3auer, sK3aMeH
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4. KommiekT KOHTPOJIBHO-OI€CHOYHBIX CPECACTB 10 TUCHUIIJINHE

Bomnpocel k 3a4€éTy 110 JMCUHUIIHHE
«MaremaTuka»

Matpuiel, neficTBUs Hax MaTpuiiaMu. Panr matpunsl. OOpaTHast MaTpuIia.

Onpenenuren, OCHOBHbBIE CBOWCTBA ONPEAEIUTENEH.

Cuctembl JIMHEHHBIX anreOpanyecknx ypaBHeHmil. Teopema Kponekepa — Kamemmu. Merton
["aycca, MmeTon oOpatHO# MaTpuilsl, hopmynbsl Kpamepa.

Bexropel. OcHoBHbIE onpeneneHus. JyinHa BekTopa. JInHeiHbIe onepaiuy HaJl BEKTOPaMU.
CkayisipHOE MTPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpAWHATHAS opMa, IPUMEHEHHE.
BekTopHoe npousBe/ieHue IByX BEKTOPOB, UX CBOMCTBA, KOOpJAMHATHASA (popMa, TPUMEHEHHUE.
CwmenranHoe MTPOU3BEICHUE TPEX BEKTOPOB, UX CBOMCTBA.

BreiBon o0miero ypaBHEHHS! IUIOCKOCTH, T€OMETPHUYECKHH CMBICT ero Kod(h(UIUEHTOB.
Paznuunble TUTIBI ypaBHEHUS INTIOCKOCTH, PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTH.

BekTtopHOoe, KaHOHMYECKOE M MapaMeTpUUYEeCKOoe YypaBHEHHUs TMpsIMOW B MPOCTPAHCTBE,
NapajieIbHOCTh M MEPIECHIUKYISIPHOCTD JABYX MPSAMBIX. YTOJI MEXKIY MPSAMOW U IJIOCKOCTBIO,
YCIIOBUS IPUHAICKHOCTH MPSIMON U TNIOCKOCTH.

O6mee ypaBHeHHe TpaAMoii B R (ypaBHeHMs HpSAMOH Ha IIOCKOCTH). YTOI MEXIy ABYMS
npsMbIMU.  PaccTossHME OT TOYKM [0 MpsAMOW. YCJIOBHA MapajlIeIbHOCTH U IEp-
NIEHUKYJISIPHOCTH JBYX MPAMBIX. Y paBHEHUE NPSIMOU B OTPE3Kax.

YpaBHEHHE OKPYKHOCTH, DILIUIICA.

YpaBHeHUe rumnepOo0Ibl U MapadoIIbI.

OneMeHTbl MareMaTHdeckol JIoruku. llpenen mnocienoBaTelbHOCTH. beckoHEUYHO Mailble
MOCJIEIOBATEIbHOCTH, TEOpPEMbl O OECKOHEYHO MaybiX. Teopembl O  Ipenenax.
Ilepexon k mpezeiy B HepaBeHCTBaX. MOHOTOHHBIE MTOCIIEI0BATEILHOCTH.

UYuco e.

OcHoBHble TeopeMbl 0 npenenax. Ilepexon x mpeneny B HepaBeHcTBax. llepBblil m BTOpOI
3aMe4aTeIIbHbIE TIPEIETIbI.

Teopema Beilepmrpacca. HemnpepplBHOCTh 3eMeHTapHbIX  (QyHKIMH. OrpaHMueHHOCTh
HEenpephIBHBIX (QYHKIUN Ha oTpe3ke. [IpoMexyTouHble 3HaUYEHUS! HEMPEPhIBHBIX (YHKIMHM Ha
otpeske (Teopema bonbiiano-Komm). ['eomeTpruyecknii 1 MEXaHUYECKHIT CMBICII.

Ca3p muddepeHumana v npousBoaHoll ¢yHkuuu. [Ipumenenune muddepeHunana B mOpu-
OJMKEHHBIX BBIYUCICHUSAX.

[Ipon3BOHBEIE CYMMBI, IPOU3BEACHUS U YaCTHOTO.

[Tpon3BoHas CIOXKHON (PYHKIIUH, JOrapu(pMHUUECKON, MOKA3aTEIbHOW, CTENEHHON (yHKINU.
[Tpon3BOIHBIE BBICIINX MOPSIIKOB OT CIOKHBIX (QYHKITHI.

Teopema depma. O600LIIEHHAs TEOPEMA O CPEAHEM.

Teopema Jlarpansxka, Poms.

Teopema Komu. IIpasuio Jlonurans.

[Tpu3Hak MOHOTOHHOCTH (pyHKUMHU. TOYKH IKCTpeMyMma.

Jocrarounslie npu3Haku dKkcTpemyMa. MccienoBanrue Ha S3KCTPEMYM C IIOMOLIBIO ITPOU3BOAHBIX
BBICIIETO NOPSJIKA.

Haubounbiiee u HanMeHblee 3HaYeHUS (PYHKIIMU Ha OTpPE3Ke.

Beimykiiocts 1 BorHyTocTh GyHKIMH. Touku mepernda. AcuMOToThl KpuBbIX. OOLIMI TUIaH
MOCTPOCHUS I'PaUKOB.

Bonpochl Kk 3k3aMeHy 10 M CUUIJIMHE
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«MaTeMaTHKAa»

HHTerpanbHoe ucuncjieHue GQyHKUMU OAHOM NepeMEeHHOM.

1. TlepBooOpa3Hasi GyHKIMHU U HEOIIPEACICHHBIA HHTETPaJl.

CBoiicTBa HEONpEAEICHHOTO UHTETpaa.

HHTerpas oT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHH (TaOIuIla HHTETPAIOB).
OCHOBHBIE METO/1bI UHTETPUPOBAHUS (HEIIOCPEICTBEHHOE HHTETPUPOBAHNUE, 3aMEHA ITEPEMEH-
HOMW, HIHTEIPUPOBAHUE TI0 YACTSIM).

HHTerpupoBaHue paluoHAIbHBIX JpOOeH.

WHTerpupoBaHue TPUroHOMETPUUYECKHX (QYHKIUH.

WHTerpupoBaHie HEKOTOPIX UPPALMOHATIBHBIX (QYHKLUH.

[ToHsATHE ONPEAETICHHOTO HHTErpajla, €ro reOMEeTPUYECKHI CMBICIL.
CBoiicTBa OIpeesIEHHOI0 HHTErpaa.

>N

©oNo O

10. ®opmyna HeroTona-JleitOnuma. Teopema o cpennem.

11. BeruucneHue onpeneeHHOro HHTerpaja MeTOJaMi HHTETPUPOBAHUS 110 YaCTAM U 3aMEHON
IIEPEMEHHOM.

12. HexoTopsie TeOMETpHUYECKUE U (PU3NIECKHE IPUIIOKEHUS OIpeesieHHOro naTerpaita. Hecober-
BEHHBIE MHTETPAJIbI, IPU3HAKUA CXOJIUMOCTH.

13. IpubnmKEeHHBIE METO/ABI BBIYHCIICHUST ONpPE/IeICHHBIX HHTETPAIOB ((pOpMYITBI Tpanemuii, mps-
MOYTOJIbHUKOB, CHMIICOHA), OIIEHKA TIOTPEIIHOCTH BBIYUCICHHA.

JAudPepenuunanbHoe ucuncjieHne GyHKUUN HECKOJIBKHUX NepPeMEeHHbIX.

14. YacTHble MPOU3BOAHBIE U YAaCTHbIE JU(PEepeHIIHATIBI.

15. Muddepenuupyemsie pynkumu. Heodxoanmoe u 1ocraToyHoe ycioBue JuddepeHupyeMo-
CTH.

16. IlpousBoHas ciaoxHoi GpyHKuK. [TomHblit tuddepenma.

17. Ilpou3sBoiHas 110 HAIIPABICHUIO.

18. I'panuent. CBs3b NPOU3BOIHOM MO HAIIPABJIEHUIO C TPATUEHTOM.

19. IlpousBoaHbIe U MU HEPEHITNATBI BBICIINX TTOPSIKOB, PABEHCTBO CMEIIAHHBIX MPOU3BOIHBIX.
Haubonpiiee n HaumMeHblllee 3HaYeHUsT PYHKILINH.

20. DKCTpeMyM H yCIOBHBIH AKCTpeMyM (DYHKIIMH MHOTHX TIEPEMEHHBIX.

JuddepeHunanbHbIe YpaBHEHMUS.

21. IuddepeHnnanbHple ypaBHEHHs, OCHOBHBIE TIOHSITHS.

22. uddepennnanpaple ypaBHEHHS 1-T0 IOpsAKA.

23. Iuddepennnanbaple ypaBHEHHS BRICITUX TOPSIKOB.

24. JIuneitHble OTHOPOAHBIE AH(epeHIaTbHbIe YPAaBHEHUS BBICIINX MOPSIKOB.

25. CTpyKTypa 001Iero pemeHus JHHEHHOTO0 0OAHOPOIHOTO ypaBHEeHuUs, popmyiia OCTporpackoro-
JInyBuns.

26. JIuneiinble HeOAHOPOIHBIE MU hepeHIInanbHble ypaBHeHUs |-ro nopsaka.

27. Cucrema oOBIKHOBEHHBIX Au(pdepeHnnanbable ypaBHeHus 1-ro nopsaka.

YuciioBble 4 QYHKUHOHANbHBIE PAABLI.

28. Yucnossle psaabl, CXOAUMOCTh U CyMMa.

29. JleWicTBUS C pIaMH.

30. MeTozb! HCCIeI0BaHUS CXOAUMOCTH 3HAKOIOCTOSHHBIX PS/I0B.

31. MeToapl uccienoBaHus CXOAMMOCTH 3HAKOTIEPEMEHHBIX PSIOB.
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32.
33.
34.

@OyHKIMOHAIbHBIE PABI, 00JaCTh CXOIUMOCTH.

CreneHHble psjbl, pazioxkeHue GyHKIUI B CTENIEHHBIE PSIIbL.

Psn Teitnopa, noctaTouHbie yCI0BUs CXOAUMOCTH psiaa Teitnopa. PaznoxxeHnue sneMeHTapHbIX
dbyakuwmii B psan Teinopa.

CayuaiiHble COObITHS.

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

Crnyyaiinble COOBITHS, OTIEpAIIMK HaJl DJIEMEHTAPHBIMHU COOBITUSIMH.
Krnaccuueckoe v CTaTUCTHUECKOE OTPEIEICHUS BEPOSITHOCTH COOBITHS.
I'eomeTpuyeckas BEpOSTHOCTb.

Komb0unaropuka: nepecTaHOBKH, pa3MELIEHUsI, COUETaHUSI.

VYcnoBHas BEPOSTHOCTD.

He3zaBucumocTs cOOBITHI.

BeposiTHOCTB TpOU3BEICHHST, CYMMBI COOBITHIA.

®opmyia nosHou BeposaTHOCTU. Popmyna baieca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX UcnbITaHui. Popmyita bepHysu.
[Totok cobbrtuii. ®opmyna Ilyaccona. @opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJIH4YHMHBI.

45.
46.
47.

48.
49.

50.

CrnyuaiiHas BeJlIM4YMHA.

JIMCKpETHBIE U HENTPEPBIBHBIE CIIy4alHbIE BEINYMHBI.

DyHKIMS pacIpeeNICHUs, PACIIPENEICHUE BEPOSITHOCTEN, INIOTHOCTh PACHIPEAEIICHUS U UX
CBSI3b C (QYHKITUEH pacripeieieHusl.

YucnoBsle XapaKTEPUCTUKN CIIyYalHBIX BEJIMYUH.

Bunel pacnipenenenns TUCKpEeTHBIX ciaydaiiHbIx BenuduH (bepnysin, OunoMmuansHoe, [lyac-
COHA, TUIIEPre€OMETPUYECKOE) U UX YHCIOBBIE XapaKTEPUCTUKH.

Bunel pacnipenenenys HepephIBHBIX CIyYalHBIX BEJIMYUH (PaBHOMEPHOE, HOPMaIbHOE, IKCIIO-
HEHIMaJIbHOE, OeTa-pacrpe/ielieHne) U X YHCIIOBbIE XapaKTepUCTUKUA. CHCTEMBI CTy4YailHbIX
BEJINYMH.

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHASA AKAJEMUA

Kadenpa Marematuku
2021-2022 y4eOHBbIi ro

DK3aMeHalMoHHbIN ouiieT Ne 1

0 JucuuIuiiHe MaremaTuka
TSl OOy4JaroIuXcsl HarmpaBiieHus moarotoBku 35.03.04 ArpoHomMus

1. OCHOBHBIE TTOHSTHSA M IPUHIMIIEI MATEMAaTUYECKOI'0 MOJIETUPOBAHUS

2. BreraucnuTeapHBIH SKCIECPHUMEHT U IIOJIB30BAHUC AJITOPUTMHUYCCKUMMU A3bIKAMU.

3. MeTo/1bI UCCIIeIOBAHMS MATEMATHYSCKUX MOJIENICH

3aB. kadempoii A.M. Koukapor
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Bomnpocekl 111 KOJJIOKBUYMOB, coO0ece10BaHUS
no aucuunanHe «MaremaTuka

MaTtpuubl 4 onpeeTuTeH.

LN~ WNE

ITonsiTue MaTpuLBbI.

Omnepanuu HaJl MATPULIAMHU M UX CBOMCTBA.

Onpenenureny, UX CBOMCTBA.

Brruncnenue onpeaenuTenei.

MuHOpBI U anredpandecKue JTOMOTHCHHUS.

PaznoxxeHue onpeaeuTeNst MaTPHUIIBI IO JIEMEHTAaM CTPOKH HUIH CTOJIOIA.
OO6parnas Marpuia.

Panr marpuris!.

Teopusi cucrem JIMHEHBIX YPABHEHUIA.

1.

2
3.
4.
5

Sk

©

Cucremsl N TMHEHHBIX adTreOpanvyecKuX ypaBHEHUH ¢ N HEU3BECTHBIMU.

YcnoBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX anredpanueckux ypasHeHuit (CJIAY).
Martpuunast u BektopHas 3anucsk CJIAY.

BhInykiiblii MHOTOYT'OJIBHUK Ha IIJIOCKOCTU U MHOTOTPaHHUK B IIPOCTPAHCTBE.
I'eomeTpuyeckas HHTEpIIPETALUS PELLICHHS CUCTEM JINHEWHBIX YPAaBHEHUN U HEpa-
BEHCTB.

Mertonbl pemenust CJIAY (matpuunsiit meton, Kpamepa, ['aycca).

[Tpumenenue metona JKopaana-I'aycca k BBIYMCICHUAM paHra MaTpHIbl M 0OpaTHOM
MaTpPHIIBI.

Cucrembl M JIMHEWHBIX YpaBHEHUHN ¢ N HeM3BeCTHBIMU. Teopema Kponekepa-Kanemnu.
CucreMbl TUHEHHBIX OJHOPOJHBIX YpaBHEHUHM. DyHIaMEHTalIbHAsL CUCTEMA PEIICHUH.

JJleMeHThbl BeKTOPHOM ajaredpnl.

CoNoOARWNE

Bektopsl. OCHOBHBIE TOHATHS.

JInHeliHbIe ONepanvy HaJ BEKTOPaMHU.

IIpoekuusa BekTopa Ha 0Cb. MOyJIb BEKTOPA.

JleicTBUA Hal BEKTOPaMHU.

CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

JInHeliHas 3aBUCHMOCTB BEKTOPOB, OCHOBHBIE TEOPEMBI.

I'eomeTpuueckuii CMbIC IMHEHHONW 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinple onepanuy HajJl BEKTOPaMU 33JaHHBIMU KOOPJIMHATAMH.
BekropHoe npou3sBeieHHe BEKTOPOB, CBOMCTBA, IPUMEHEHUE.

10 CmMemaHHOe NMpou3BeIeHHs] BEKTOpOB. CBOMCTBA CMEIIAHHOTO MTPOU3BEICHUS.

AHaauTHUYecKas reoMeTpus Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

NoabkowhE

[Ipsimast B mpocTpaHCTBeE.

[Ipsmas ¥ IIIOCKOCTh B TPOCTPAHCTBE.

OO1ee ypaBHEHUE MPSMOI B POCTPAHCTBE.

Kanonunueckoe ypaBHEHHE NPAMOM, MPOXOAAIIEH Yepe3 1B TOUKH.

[Tepexon ot 001IErO ypaBHEHUSI K KAHOHHYECKOMY.

VYros Mexay 1ByMs IPSIMBIMH, YCIIOBUS MTapaJUIEIbHOCTH U NEPIICHIUKYISIPHOCTH.

Yrois Mexay NpsMOH U IUIOCKOCTBIO, YCIOBUS NAPAJIEIbHOCTH U NIEPIIEH UK YIISIPHOCTH.
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8.
9.

II1n0cKkOCTh, OCHOBHBIE YpaBHEHHUS.
[IpeobpazoBaHre KOOPAUHAT HA TJIOCKOCTH.

10. OOmiee ypaBHEHHE TNIOCKOCTH.

11.

12.

Henonueie ypaBHEHUs IUIOCKOCTH, YpaBHEHUE TUIOCKOCTH, TPOXOISIICH Yyepe3 Oy, TpU
TOYKH.
HopMmupoBanHoe ypaBHEHHE MJIOCKOCTH.

13. PaccrostHue OT TOYKH JI0 TUIOCKOCTH.
14. Yron Mexay MIOCKOCTSIMHU, YCIOBUS MapaJUIeIbHOCTH U NEPIEHIUKYISIPHOCTH IIIOCKOCTEH.
15. Kpussle Broporo nopsiaka. ['unepboia, onpeaeneHne, BIBOJ ypaBHEHUS, HCCIIEJOBAHUE

(GhopMBI. ACUMIITOTBI TUTIEPOOJIBI

Teopus npeesioB.

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

10.

11.
12.

YucioBble MOCIEA0BATENbHOCTH U TIPEIEIIBL.

CBoiicTBa CXOAALIMXCS MOCIIEA0BATENBHOCTEH.
[lepeMeHHBIE ¥ TOCTOSIHHBIEC BETMYMHEI.

@OyHKIUM 1 C1IOcO0bI X 3aaHus. OCHOBHBIE AJIEMEHTAapHbIE (QYHKLUU U UX TPAPUKH.
WnreprionpoBanye GpyHKUUIA.

[penen pynkimu. OCHOBHBIE TEOPEMBI O MPEAEax.
3ameyareibHbIe MPeIeIbl.

3aj1aya 0 HeNpepbIBHOM HAYMCIIEHUHU POLIEHTOB.

beckonedHo Maitbie 1 OeCKOHEYHO OoMbIHe (QyHKIHH.
OKBHBAJICHTHbIE OECKOHEYHO MaJIble (DYHKLIUH.
OnHOCTOpOHHUE MTPEAEIBI.

HenpepriBHOCTE hyHKIMN. Kitaccudukarys Todek pa3pbisa.

JuddepenuuanbHoe ucunciaenne GyHKUUA 0HOM NepeMeHHOi.

1.

BOoNoO O RWD

14.
15.
16.

0.
11.
12.
13.

[TpousBoaHast GyHKIUH.

I'eomeTpryeCKHii 1 MEXAHUYECKUN CMBICIL.

OcHoBHbIE npaBuiia U IpueMsl U GepeHIIMpPOBaHUS.

Tabnuia Npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

[Ipown3BoHas CiI0KHOM, 00OpaTHOM, HEIBHOM, MapaMeTPUUECKH 3aJaHHON (PYHKIIMH.
[Monsitne muddepenimana, reoMeTpUIECKUi CMBICI.

OcHoBHBbI€ cBOMCTBA AuddepeHimana.

[TpousBoHbIE U TU(dEpeHIMATBI BHICIIUX MOPSIKOB.

NuBapuaHTHOCTH (DOPMBI IEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BBICIIMX AU (PEPEHIHAIOB.
OcHoBHBIE TeopeMbl auddepentranbHoro ucuucinenus (Pepma, Pomns, Jlarpamxa, Komm).
IIpaBuno JlonuTans packpbITUs HEONIPENECIEHHOCTEM.

®opmyina Teltnopa u ee cBA3b ¢ 331a4ei NPUOIMKEHHOTO BHIUMCIICHUS 3HAUCHUH (DYHKITUH.
[Tpumenenue auddepeHnaibHOro HCUUCIEHUS K UCCIeJOBaHUIO GYHKIIUN U TOCTpOe-
HUIO TpapUKOB.

IIpu3HakKM MOHOTOHHOCTH.

OKCTpEMYMBI U MPAaBUJIA UX HAXOXKACHHUS.

BrInmykinocTh, BOTHYTOCTb, TOUKH Mepernda. ACUMITOTHI

HHurerpaabHoe ucuncjieHue GQyHKUHUU OAHOM IePpEeMEHHOM.
1. TlepBooOpasHas GyHKIMHU U HEOIIPEIeIeHHBI HHTErpaJl.
2. CBoiicTBa HEONpPEIeNCHHOI0 HHTErpaa.

3. HuTerpan oT OCHOBHBIX 3JI€MEHTapHBIX QYHKIUH (TabaHIIa HHTETPAJIOB).
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OCHOBHBIE METO/1bl UHTETPUPOBAHUS (HENOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHa IIepe-
MEHHOM, UHTETPUPOBAHUE 10 YACTSM).

WHuTerpupoBanue paluoHaIbHBIX Jpo0Oek.

WHTerpupoBanue TPUroHOMETPUYECKUX (QYHKLIUH.

WuTerpupoBanue HEKOTOPHIX UPPAMOHATBHBIX (DYHKIIUH.

[lonsATHE OIIPENENEHHOTO UHTErpaja, €ro TeOMETPUIECKUN CMBICIL.

CBolicTBa OIIpENEIEHHOI0 HHTETpaa.

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

11. Beruucienue OIMPCACIICHHOI'O MHTCTpajia MECTOAAMU UHTCTPHUPOBAHUS 110 HaCTAM U 3aMEHOM

IIEPEMEHHOM.

12. HexoTopbie TeoMeTpHUECKUe U (PU3NIECKHE IPUIIOKEHUS ONPEeIEHHOTO HHTErpaia.

HecoOcTBeHHBIE MHTETPAIBI, TPU3HAKH CXOAUMOCTH.

13. [IpubnuxeHHbIe METObI BEIUMCICHUS OMPEICICHHBIX HHTETpasioB (POPMYIIbl Tpareuui,

npsAMOYT'OJIbHHUKOB, CI/IMHCOHa), OICHKA ITOIrpCIIHOCTH BBIUMCIICHUH.

JAudPepenuunanbHoe ucuncjienne GyHKUUN HECKOJIBKHUX NepPeMEeHHbIX.
1.
2.

o ok w

YacTHble TPOU3BOAHbIE U YaCTHBIE U (HepeHIuAbI.

Huddepenunpyemoie pynkiun. Heodxonumoe u qocratouyHoe ycnosue nuddepenumpyemo-
CTH.

[TpousBonHas cnoxHoi ¢pynkuuu. [lomuenii quddepennnan.

IIpoun3BoHAas 11O HAIPABJICHUIO.

I'paguent. CBsi3b IPOU3BOAHOMN IO HAIIPABJIEHUIO C TPAJAUEHTOM.

[Tpou3BonHbIe U MU GEPEHITNATBI BEICIINX TTOPSIKOB, PABEHCTBO CMEMIAHHBIX MPOU3BOIHBIX.
Haubonpiiee n HaumeHbllee 3Ha4YCHUS] PYHKIIMU.

DKCTPEMyM U YCIOBHBINA IKCTPEMYM (YHKIIMHA MHOTHX ITEPEMEHHBIX.

JudpdepeHunanbHbie YpaBHEHH.
1.

a bk wn

S

Juddepennunanbable ypaBHEHHsI, OCHOBHbBIE TTOHSTHS.

Juddepenunanbable ypaBHEeHHs 1-ro mopsijaka.

JuddepenunanbHble ypaBHEHHSI BHICIIUX HOPSIIKOB.

JIuHeitHble OHOPOAHBIE TU(PepeHIMaTbHbIe YPAaBHEHUS BBICIIUX MOPSIKOB.

CrpykTypa 0011ero pemeHus TMHEHHOTo 0IHOPOTHOTO ypaBHeHus, popmyna Octporpan-
ckoro-JInysuns.

Jlunelinble HeoAHOpOIHBIE MU epeHnnanbHble ypaBHeHUs |-ro nopsaka.

Cucrema 0OBIKHOBEHHBIX Au(depeHInaabHble ypaBHeHus 1-ro nopsaka.

YuciioBble 1 QyHKIMOHATBbHBIE PAABI.
1.

o ks wh

UucnoBele psiabl, CXOOUMOCTh U CyMMa.

HevictBus ¢ psagamu.

MeTo1bl uccaeq0BaHNs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSAIOB.
Metobl ucCaeq0BaHUS CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSAJIOB.
OYHKIMOHATBHBIE PSJBI, 00JIACTh CXOIUMOCTH.

CremneHHbIC PSbI, pa3okeHne GyHKIUI B CTEIIEHHBIC PSIIbL.
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7.

Psan Teitnopa, noctaTounsie ycaoBUs cXo0auMOCTH psiaa Teitnopa. PaznoxxeHnue s3neMeHTapHbIX
dbyakuwmii B psan Teinopa.

Ciyuyaiinblie cOOBITHS.

1.

O N Gk owDd

Crnydvaiinbie COOBITHS, OTIEpAIIH HAJI DJIEMEHTAPHBIMH COOBITHUSIMHU.
Knaccuueckoe v CTaTUCTHUECKOE ONPENIEICHUS BEPOSITHOCTH COOBITHS.
["'eomeTpryeckas BEpOSATHOCTbD.

KombOunaropuka: nepecTaHoBKH, pa3MELICHUsI, COUETaHUSI.

VYcnoBHas BEPOSTHOCTD.

He3zaBucumocTs cOOBITHI.

BeposiTHOCTB TpOU3BEICHHS, CYMMBI COOBITHIA.

®opmyna noaHou BeposTHOCcTH. Popmyna barieca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX HcnbITaHui. Dopmyita bepHysuu.

10. [ToTok cobbiTuit. ®opmyna [Tyaccona. ®opmyna Myaspa-Jlamnacca.

Cay4aiinble BeJIMYMHBI.

1. Cayuaiinas BenTu4MHA.

2. JIMCKpeTHbIE U HEeNPEPhIBHbIE CITy4YaiiHble BEJIMUUHBI.

3. ®yHKUMA pacupeneseHus, paciupeaesieHue BEposATHOCTEH, IIOTHOCTh paclpeiesIeHUs U uX
CBSI3b C (QYHKITUEH pacripeiesieHusl.

4. YucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYMH.

5. Bwuabl pacupenenenust TMCKPETHBIX ciydyailHbix BennuuH (beprymnm, 6nHomuansHoe, [Tyac-
COHA, TUIIEPre€OMETPUYECKOE) U UX YHCIIOBBIE XapaKTEPUCTHKHU.

6. Buasl pactpeneneHust HENPEPHIBHBIX CIYYalHBIX BEITUYNH (PaBHOMEPHOE, HOPMAJIbHOE,
HKCIIOHEHIIMATIbHOE, OeTa-pacipeiesIeHUe) U UX YUCIIOBbIE XapaKTepUCTUKH. CUCTEMBI CITy-
YalHbBIX BEJIMYHH.

IIpumepHbIe TeMbl pedepaToB

no JucuumiInHe «MaremaTuka

11. Crnyuaiinas BennuuHa. [{UCKpETHBIE U HETIPEPHIBHBIE CIIyYalHbIE BEJINYNHBI.
12. Knaccuueckoe v CTaTUCTHUECKOE OTpEIeTICHUs] BEPOSTHOCTH cOOBITUs. [ eomeTpuueckas
BEPOSATHOCTb.
13.  Mertoas! Hccieq0BaHUs CXOAMMOCTH 3HAKOIIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PS/I0B.
14.  JluneitHble oHOpOAHBIE TU(PepeHIMaTbHbIE YPaBHEHUS BBICIIUX MOPSIKOB.
15.  DkcTpemyM U YCIOBHBIN SKCTPEMYM (YHKIIMH MHOTHUX HEPEMEHHBIX.
16.  [IpuGmmxeHHbIE METOBI BRIYUCICHUS OIPEEIIEHHBIX HHTETPAIOB ((OPMYIIBI TpareIuii,
PsIMOYTOJIbHUKOB, CUMIICOHA), OIIEHKA MOTPEUTHOCTH BBIYUCICHUH.
17.  HemnpepbBHOCTh QyHKIMEU. Kinaccudukaiys Touek pa3pbia.
18.  HecoOcTBeHHBIC HHTETPAIIBI, PU3HAKUA CXOJIUMOCTH.
19.  ®opwmyna Teitnopa u ee CBA3b C 3a7a9eii MPUOIMKEHHOTO BBIYUCIICHUS 3HaUYeHUN (DYHKITUH.

20. ®yHKUMH U c110co0b! UX 3a1aHus. OCHOBHBIE HNIEMEHTApHBIC (PYHKLUH U UX TPAPUKH.
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KoMImieKkT TecTOBBIX 3aaHNii
no JucuuIInHe «MaTeMaTHKa»
1. Ecnu mMaTpuirs

1 -2 1
A=|-4 B=|3 -2
0 1 " 2 0
to marpuia 3A — 2B umeer Bunx
—1 0
-6 2
1 4 1
T 7 4
[—]8 10
2 -4 3
7 -4
3 18 -10
4 -3
—7 -4
—6 2
4 —4 1
2. dns matpuig
1 -2 2 1 -5 3
A=|3 0 -2\ v B=|0 -2 1
o 2 -2 2 -3 0

3JICMEHT C23 IPOU3BCICHU S

C = AB paBeH:



1.9
2. 0
3.10
4. 6

3. Eciu moMeHsTh MECTaMH JIBE CTPOKH (J1Ba CTOJIONA) KBaAPATHON MAaTPHULIBI, TO ONPEIEINUTENIb
1. He n3menurcs
2. Ilomenser 3HaK
3. CraHeT paBHBIM HYIIIO
4. YBenuuuTcs B J1Ba pasa

4. W3BecTHO, 4TO ONpEeaeNUTENb KBapaTHOM MaTpuilbl A paBeH A. Ykaxure, ueMy OyeT paBeH

OIIPEJICTTUTENb MATPHUIIBI, TOJYYCHHON M3 MAaTPHIII A YMHOKEHHEM MEPBOM CTPOKH Ha 4uciio (—3).

1. A
2. —A
3. —3A
4 _%ﬂ

5. Yka3ate MaTpuily, KOTopas UMeeT 00paTHYIO

2 -1
2 1
1 -1 3
1-4-2
2 00 2
0 0 -2
1 -2
3 -3 6;

41



6. AnreOpaundeckoe JI0NOJIHEHUE Ajp DJIeMEHTa 812 MaTPHUILIbI

(hy  dy
1. %1 a4
)y dny

1 dxn
3 |43 dx
tyy  di

4 \@31 433
7. Eciin MaTpuLbL

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

TO OTIPEJICTUTENIb MaTPHUIILI 4B paBeH:

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

8. Paznoxenue onpenenurens
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e

—1
detd=|2
3

S T
[l S L

110 BTOPOMY CTOJIOIY MMEET BHI:

—4a+b-2c

2. —a+2b+3c

da+b+2c

da—-b+2c

A=

1 2

3 A4

[Ipu pemiennn cuctemsl {

x+2y=2

3x— 4.}! =1 o npasuiry Kpamepa

2 7 1 2

A= » B3 =
3 -4 2 7
2 2 1 2

ﬂ‘1 - ] &‘) —
7 4 BT
2 2 1 2

1 — s &2 p—
7 —4 3 7
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1 2 2 2 1 2

A= LA = LA, =
4 3 4 7 4 3 7
x+2y=0
3x—my =0 ,
10. 3HayeHune m, Npu KOTOPOM CHUCTEMA ~ MMEET HETPUBHUAIIBHBIE PEILICHUS PABHO;
1. -6
2. 6
3.0
4. 1

11. O61iee perieHUe CUCTEMbI UMEET BH/T

x, =C +C,
x, =C,
x, =C,
Toraa pynaamMeHTaIbHON CUCTEMOMN PEUICHUI CUCTEMBI MOKET OBITh
1 1
e=|1|.e=|0
. 0 1
1 0
e=[1].e=|0
) 0 0
1 1
é=|1].8=|0
3. 1 1
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)
I
= O =
ot
Il
2 O 2

4.

_}
12. Bekrop, koiumnHeapHsiii Bektopy O = (2; —3; —1) paBen

1. b= (5;0;2)

2. b=(8;12;-4)

3. b= (-4;6;2)

4. b=(6-93)

= R -

13. CkanspHOE POM3BEICHHE BeKTOpoB @ = 27 — 5k u b=1+ 2] - 31r‘:paBHo;
1. 17

2. 15

3. 10

4. -15

—3

=+ = =
14. BeipaxxeHue 21- (Sf — 4k — 51)nocne YIPOLIEHUS PaBHO:

. 6]—8k—107

2. -12
3. -10
4. 10

5 -
15. Manst Bextops & = (1; 3; 2) m b = (—1; m; 4). TIpy kakoM 3HAYEHHH UKCIa M  BHIIONHAETCS

= —
yenosue @ L b

1. O
2. 3
3. 2
4. 1
16. 3HaueHue |':1 X JE]Il, ecmn &7 31-3], b=21-3]-2k paBHO

1.9
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17. JlnuHa BEKTOPHOTO mpou3BeaeHns Bektopos & H B uncnenno pasua:

1. Tlnomamu TpeyroabHKUKA, HOCTPOEHHOTO Ha BekTopax (I H b;

2. Tlnomiaau mapanneaorpamMma, IIOCTPOEHHOro Ha BekTopax (I H b:
3. O6beMy mapaenenumnena;
4. O0wveMy TeTpaspa.
18. Ilpu kakoMm 3HAYEHHUH M,
BekTopel @ =T+J+mhk, b=T+J+ (m+ 1)k, &=T—J+ mk xommianapusl
1. m=0
2. m=1
3. m=-1
4. Hert Takux 3Ha4eHHi M

19. Beibepute ypaBHEHUE, OMTUCHIBAIOIIEE MPSIMYI0, H300paKEHHYIO Ha PUCYHKE

V A

>
/. X

]
=]

1. 3x+2v+6=20
Jy-2x=1

2.
;_|_£:]_
3. —2 3
£+£:1
4. 23

20. OO1miee ypaBHEHHE IPSIMO#, IPOXOAAIICH depe3 Touky M (—2; —5) u mapanieabHOM IPSIMOi
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3x+4y+2=0 umeeT BUI;
1. 3x+4y+28=0
2. 3x-4y-2=0
3. 4x+3y-28=0
4, 3x-4y-28=0

21. BpiOpath ypaBHEHUE IIIUIICA, IPEICTABICHHOIO HA PUCYHKE:

=57, 0+D? _

1. 9 16

(=8 L 0+ _
2. 16 9
=57, 0+D? _
3. 9 16
(457 0~ _
4, 9 16

—_ —_ _" - _ _ -
22. 3uauenne 2Z1 —Z2 JuIs KOMILICKCHBIX uncen Z1 = —2 7+ 3igz; =3 41paBH0
1. —1+2i

o 7—10i

, —7+10i

1 4 —7-—10:
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23. AnreOpandeckas (popMa KOMIJIEKCHOTO Yncia Z, U300paKEHHOTO Ha PUCYHKE, UMEET

AY

« Y

BUI:

24. CymMMa COOCTBEHHBIX 3HAUCHHI JTMHEHHOTO OrepaTropa, 3aJaHHOT0 MaTpHIIeH [ )

91
paBHa:
1. 1.
2 2.
3. -1
4. -2.
1
h=| -1
25. Yto0Os1 yOEIUTHCS, YTO COOCTBEHHBIN BEKTOP JIMHEWHOTO ONIEpaTopa, 3aJaHHOTO
A= -2 0 }
MaTpuuen COOTBETCTBYIOIIUN A = 1, HaJT0 MPOBEPUTH PABEHCTBO
2 1 0
-2 0 - =0
21 2 0
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;21 2)00

2-1 1 1 1 0
-2 0-1 -1 -1|= 0

[E]

-3 7 8
26. Jlana matpuna A=| 4 -5 6 |TOrga cyMma 3JI€MEHTOB @, + 8,, + 8y, ATOH MaTpHUIIbI
6 4 9
paBHa
1. -9
2. 19
3.1
4.9
5 3 -8
27. NJana matpunia A= 9 —7 6 | Torza cyMMa 3JIEMEHTOB, PAaCIOIOKEHHBIX Ha IJIaBHOM
10 3 8

JIMaroHajiv 3TOM MaTpUIIbl, paBHA

> wone
oo

(op]

28.0npenenuTens

2
J paBeH 0 npu «a =

5a -

1.-4
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2. 0
3. 1
4. 2

29. Onpenenurenb

-2

> e
o P w

30. Onpenenurens

1. -8

B wn
= wo

31. Jaubl MmaTpulibl A = (

o
(1
+ (29
“[1 o)

32. Janbl MaTpulbl A = (4 Oju B

1 -4 0
0 O

5 -4 8
2 0
-4 4

3.
4 0
-2

n 0
4 0

4 5+3a

2 0
uB
01

0 2

(7

|

-1
2

L Sa- asen 0 opu ¢ =
48 p p

paBen 0 npu « =

1
Oj , Torna A B paBHO

1
OJ , Torna A B paBHO

50



30 -2 4
33. lanbl MaTpuibl A = (0 SJu B= ( 1 Oj , Torna A B paBHO

L3
23 7)
N

" -1 0
5 0
34. Jlanbl MaTpuIsl A = (101 gju B= (_21 (]J , Torna A B paBHO

T
[+
(4

4 [720

4 0
-2 4

35. Jlanbl MaTpHIBI Az(z gju8=( L OJ,TOFI[aABpaBHO

= o
2 ()

3 (—6 12}
5 0

4 [78 0

0 O
30 -1 2

36. Jlanbl MaTpHIBI A:(O ZjuBz(s OJ,TOFIIaABpaBHO..

Ay
> (33

o

o
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(o0
‘(s

4 0 -2 5
37. Janbl MaTpulbl A = ( Ju B= ( Oj , Torna A B paBHO

01 3
1 -8 12
5 0
5 -8 20
3 0
3 -8 0
0 0

38. BeKTOpSI 5 — (k:3:1) 1/15(—1;1;3) MEPICHANKYIIIPHBI €CJTH Kk PaBHO

~ e
O o w

(o3}

39. BekTopHl 7 — (5:5: k) 1/16(2;1;5) NEePIEHINKYIISPHBI €CIM k PaBHO

1. -3
2. -5
3. 3
4. 5
40. BEeKTOpBI 5 — (—2;2:4) ub(K;3;2) nepreHMKyISpHBI eI k PABHO
1 -1
2. -2
3.1
4. 7

41. YpaBHeHue npsmMoi mpoxoauT yepes Touky M (1;1;-1) nepneHIukyaspHO MIOCKOCTH X+Y-7Z-
11=0, mmeeT BUJ
1. X+1_y+1_ z-1

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

42. YpaBHEHHE NPSIMON TPOXOAUT uepe3 Touky M (2;2;-2) meprneHauKyIIpHO TUIOCKOCTH 7X+7Y-Z-
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7=0, uMeeT BUJ
1. X—=2_ y—-2 z+2

-7 7 -1
2 X+2 y+2 z-2
7 7 -1
3, X+2 y+2 z-2
-7 7 -1
4. X—2 _y—-2 z+2
7 7 -1

43. YpaBHenue npsimoit npoxoaut yepes Touky M (0;10;-3) nepneHIuKynsipHO MIOCKOCTH X+Y-
10z=0, umeet BUL
1. x_y-10_2z+3

1 1 -10
2. 5_y—10_z+3
1 1 10
3, X_y+10 z-3
1 -1 -10
4. 5_y+10_z—3
1 1 -10

44. YpaBHeHue npsaMoi npoxoaut yepe3 Touky M (1;1;-1) nepneHauKyasspHO IIOCKOCTH X+Y-/Z-
11=0, umeet BHA
1. x+1_y+1 z-1

1 -1 7
2 x-1_ y-1_ z+1
-1 -1 -7
3 Xx-1_y-1 z+1
1 1 -7
4, X+1 _y+1 z-1
-1 -1 -7

45. YpaBHeHue npsaMoi npoxoaut yepes Touky M (1;1;4) nepneHAUKYISIpHO MIIOCKOCTUX+Y-Z-
5=0, umeeT BUJ
1. x+1_y+1 z-4

1 1 -1
2 x+1 y+1 z-4
-1 1 1
3 x-1_y-1 z-4
1 1 -1
4, X-1_y-1_ z+4
-1 1 -1

46. YpaBHeHue NpsaMoi MpoxoauT yepes Touky M (5;5;0) nepneHAuKYISIpHO IIOCKOCTH 7X-
y+10z-7=0, umeeT BU
1. X+5_y+5_ 2

7 —1 10
2.X-5_y=-5_2
-7 -1 10
3.X-5_y-5_2
7 1 10
4, X*¥S_y+5_Z
—7 -1 10

47. YpaBHeHue NnpsMon mpoxoaut uepe3 Touky M (7;7;7) nepneHauKkyasipHO IUIOCKOCTH 4X-Y-
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11z=0, umeer BHUA
1. X—=7 y—7 z—-7

4 -1 -11
2 X+7 _y+7 _z+7
-4 -1 -11
3, X+7 _y+7 z+7
4 -1 -11
4. X—1 _y—-7 _z-7
-4 -1 11

48. YpaBHeHue npsmou mpoxoaut uepe3 Touky M (0; 0;5) meprneHIuKyasapHO TIIOCKOCTH 2X-Y-Z-
1=0, umeet BHA
1. X_Y _2-5

2 -1 -1
2. X _Y¥y_2-5
-2 1 -1
3. X _¥y_2z+#5
—2 1 -1
4, X _Yy*5_z+5
-2 1 10

49. VYpaBHeHue npsaMoi npoxoaut yepes Touky M (1;1;0) nepneHAUKYISIpHO IIIOCKOCTU 2X+/7Y-
9z-1=0, nmeeT BUI
1. x=1_y-1 z

2 7 -9
2. X+1_y+1 7z
2 7 -9
3. x+1_y+1_ z
-2 7 -9
4, x-1_y-1_ z
-2 7 -9
50. Paccrosinne mexay Toukamu A(1,2) u B(K, -1) paBro 5 npu K paBHOM
1. 1,6
2. 17, 4
3.-3, 5
4. 6, 4
51. Paccrosiaune mexay Toukamu A(1,2) u B(K, -2) paBHo 5 npu K paBHOM
1. 6, 7
2. -2, 4
3. 10, 4
4. 1, 9
52. Paccrosiaue 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

53. Paccrosiane mexay toukamu A(1,2) u B(K, 5) paBro 5 npu k paBHOM
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1. 17. -4
2.1, 5
3. 6, 4
4. -3, 5
54. Paccrosiaue mexxay Toukamu A(1,2) u B(K, 5) paBrHo 5 npu K paBHOM
1.17, 7
2. -3, 5
3. 1,7
4. 6, 5
55. Paccrosiaue mexay toukamu A(1,2) u B(K, -1) paBro 5 npu K paBHoM
1. 17, 9
2. 5, -3
3.6, 5
4. 1, 4
56. Paccrosinue mexny 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

57. Paccrosiaue mexay Toukamu A(1,2) u B(K, 5) paBro 5 npu K paBHOM
1.17, 5
2. 6, -6
3.1 -1
4.-3, 5

58. Paccrosinue mexxay toukamu A(1,2) u B(K, -2) paBHo 5 nipu K paBHOM. ..

1.6, 3

2. 4, -2

3. 10, 4

4. -2, 5

59. Paccrosiaue mexay Toukamu A(1,2) u B(K, -3) paBro S nipu K paBHOM

1. -4

2. 1

3. 4
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4. 8
60. Paccrosiane mexay Toukamu A(1,2) u B(K, -2) paBuo 5 npu K paBHOM
1. 1, -1
2. -2, 4
3. 10, 4
4. 6, 5

3aganus Ao pacyeTHO-TpaguYecKux pador

Cemectp 1
BAPUAHT Nel
3amanme Ne 1. Haiitu maTpuiy, oOpaTHYyIO TaHHOM:
2 1 3
A= 7 3 10
15 6 20
3ananme Ne 2. Haiitu paHr MaTpHusL:
2500
3700
0 00O

3aganue Ne 3. Peminth cucteMy ypaBHEHUI METOJIOM: a) 0OpaTHOM MaTpUIbL;
0) o ¢popmynam Kpamepa; B) metonom ["aycca:
X +x,—4x; =1
X, +2x, —3x; =5,
3x, —2x, +4x; = 4;

3aganue Ne 4. Jlanor Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu xoopaunatel Touek C u /I,
JEeNSIUIX OTpe30Kk AB Ha Tpu paBHBIC YacTH.

3aganue Ne 5. [lansl n8a Bextopa a =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yron (67: é)

x+2\/§+y—2\/§2
4 2

NpAMOIf; 0) ypaBHEHHE C YIIIOBBIM K03(duitnenTom; B) ypaBHEHHE B OTpe3Kax; I') HOpMaJIbHOE YpaBHEHHE.
3aganue Ne 7. [To hopmynam muddepeHimpoBanns HAUTH MPOU3BOIHYIO (HYHKITHH:
y =5(x-2).

3aganue Ne 8. Haiitu pou3BOIHYIO CIOXKHOW (DYHKIINH, PEIBAPUTETHHO JTOTApUDMUPYS ee:

_, X(x* +1)
T

3anganue Ne 9. Haiiti nmpon3BoaHyIO JOorapupMUIECKOn, MOKa3aTeIbHON M CTeTIeHHON (QYHKINIA:

3apanmne Ne 6. YpaBHeHHe NpsAMOM 337aHO B BUIE = 0. Hanucarts: a) obuiee ypaBHEHHE

y — earctgx
3aganue Ne 10. Haiitn npon3BOgHYIO TPUTOHOMETPHUECKON (QYHKINN:
_arcsinx
. .

3ananme Ne 11. Hajitu npousBoauyto Y, HesBHOH dyHKUUH:
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<2 +y2= 4
3aganue Ne 12. Haiitu npon3BOgHBIE BEICITUX HOPSIIKOB:
y = 3% — 2x* + 5X + 1, naittu y" .

3aganue Ne 13. BeraucnuTh cluemyromuil mpemer, NCmoib3ys npaBuio Jlomuras:

x> =1+Inx
im——.
x—1 eX —e
3aganue Ne 14. Haiitu sxcTpemMmyM QyHKITUH:
(x=2)(3—x)
y=-——"">"—=".
X

3aganme Ne 15. VccnenmoBath AaHHYI (YHKIMIO, TOCTPOUTh e rpadUK W HamMCaTh YpaBHCHHE KacaTeIbHOH K
rpaduky B Touke M(X; y):

17
=——¢ 2, M(0:]).
Y= T2r D

BAPUAHT Ne2
3amanmne Ne 1. Haiitu maTpuiy, oOpaTHyIo JaHHOM:
I 11
A=|1 2 2|
2 21
3ananme Ne 2. Haiitu paHr MaTpHusL:
I 1 -1 -1
1 2 3 4
&8 7 6 5
-1 -1 1 1

3aganue Ne 3. Pemuth cucreMy ypaBHEHUI METOJIOM: a) 0OpaTHON MaTpUILbI;
6) o popmynam Kpamepa; B) meronom ["aycca:
4x, —3x, +2x; =9,
2x, +5x,-3x; =4,
5x, +6x, — 2x; =18;

3apganmne Ne 4. Haiitu koopauHatel Toukn M( X; y; Z), nensmieit otpe3ok AB mexay toukamu A(2; 1; 3) u B(3; 5; 4): a)
morosam; 0) B OTHOIIEHUH 3:2.

3aganme Ne 5. Jaubr Bextopbl @ = 21 — | — 2k u g = 8i_—4j. Haiitu: a) Bextopel C = 2d u d=¢-a; 0)

JUTMHBL BekTopoB ¢ M O , B) ckansApHbIil kBaapat BekTopa C , I) cKaisapHoe npousseaenue Bektopos C u d ; 1) yron

Mexy Bektopamu C u d .
3amanmne Ne 6. Kakoii yronm oOpasyer ¢ oJI0XXUTEIbHBIM HanpaBiieHHeM ocu Ox mpsmast 2x+2y-5=0?
3amanne Ne 7. [1o hopmynam auddepeHIMpoBaHus HAUTH MPOU3BOIHYIO (QYHKIINH:
ax—>b
a
3ananue Ne 8. Haiiti mpon3BOAHYIO CIOXKHON (QyHKITHH, IpEeABAPUTEIHHO JIOTapUPMUPYS e€:

y- (x+1)°4/(x-2)°

Y (x=3)°
3aganue Ne 9. Haiitu ipou3BoHyto JorapuMUIECKOH, MOKa3aTeIbHONW U CTETICHHOHN ()YyHKITHIA:
e —e™
y = arcth.
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3aganue Ne 10. Halitii mpon3BOIHYIO TPUTOHOMETPHUIECKON (DYHKITUH:
_sin X —CcosX
Sin X +CoSX
3ananne Ne 11. Haiitu npousBogHyto Y, HesBHOH GyHKIMH:
x*+Iny-x%e¥=0.
3aganue Ne 12. Haiitu npon3BOgHBIE BEICIITUX TOPSIIKOB:
y= AUX?, naitru y™.

3aganue Ne 13. BeraucnuTh clemTyromuil mpener, NCrmoib3ys mpasuio Jlomuras:

X4

lim —.
X—0 ex
3amanne Ne 14. Haiitn skcTpeMyM (QyHKIUH:
y=2e"+e".
3amanme Ne 15. HMccnenoBarh naHHyH (QYHKIUMIO, TOCTPOUTh €€ TpaduMK M HamucaTh YpaBHEHHE KacaTeJIbHOH K
rpaduky B Touke M(X; y):

y = (x-=1e™", M(1,0).

BAPUAHT Ne3
3amanme Ne 1. Haiitu maTpuiny, oOpaTHyIO JaHHOM:
4 -8 -5
A=l-4 T -1
-3 5 1
3aganue Ne 2. Haiitu panr MaTpuisi:
3 57
1 23
1 35

3aganue Ne 3. Pemuth cucreMy ypaBHEHUI METOJIOM: a) 0OpaTHON MaTpuIlbI;
0) mo ¢popmynam Kpamepa; B) meronom ["aycca:
X, +x, —4x, =1
X, +2x, —3x; =5,
3x, —2x, +4x; =4;

3aganue Ne 4. [lanwr nBe Touku A(3; -4; 7) u B(5; -6; 8). Haiftu koopInHATHI BEKTOpa AE ; KoopauHAThl Toukd E(X;
y; Z), aensiet orpe3ok AB B oTHomeHun 2:3.

3ananue Ne 5. Haiitu juiHy BekTopa & = 20i +30 j - 60|Z M €r0 HAMPABJIAKOLINE KOCUHYCHI.
3amanne Ne 6. OnpenenuTs IUIOMAAb TPEYTOIbHIKA, 00pa30BaHHOTO MpsiMoi 4x+3y-36=0 ¢ ocsiMM KOOpANHAT.
3amanne Ne 7. [1o hopmynam auddepeHIpoBaHs HAUTH MPOU3BOIHYIO (QYHKIINH:

X ax

c b+c
3aganue Ne 8. Haiitu ipou3BOHYIO CIOKHOM (DYHKIINH, TIPEIBAPUTEIHHO JoTapuMupys eé:

B (x+1)?
C(x+2)3(x+3)"

3anganue Ne 9. Haiiti nmpon3BoaHyIO JTOorapupMHIECKON, MOKA3aTeIFHON M CTETIeHHON (YHKINIA:

1+x,; 1
y = In(=——)* — =arctgx.
1-x 2
3amanne Ne 10. HaiiTi npou3BOJHYIO TPUTOHOMETPUYECKON (pyHKIMH:
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y =tg°x.

3aganne Ne 11. Hajitu mpousBoaHyto Y, HeABHOH QyHKIMU:
x3+y*-3xy=0.

3aganue Ne 12. Haiitu mpou3BOIHBIE BBICIIUX MOPSIIKOB:

y=x a’—x°, waittu yo

3aganue Ne 13. BeraucnuTh cluemyromuil mpeaen, Henoab3ys mpaBuio Jlonurans:

X =3x%+2

x=1 X" —4X° +3
3aganue Ne 14. Haiitu sxcTpemMmyM QyHKITUH:
y =x>—2x+3.
3aganue Ne 15. VccnenmoBate maHHYIO0 (YHKIMIO, TOCTPOUTH €€ TpadWK W HamWcaTh YpaBHCHHE KacaTeIbHOH K
rpaduky B Touke M(X; y):

3
X

y = 4X - ? s M(2,3)

Cemectp 2
BAPUAHT 1
3apanme 1. HaliTu HeonpeaeneHHbIE HHTETPaIb.
sin?x oz dx
a)j e*" X sin 2xdx ; 6) [arctgy/xdx; B) j =
x° +38

3apanue 2. [lone3ysce hopmynoit Hetorona-JleiiOHnna, BIYMCINTD ONpeeNIeHHbII HHTErpal.

0
'[(xz — 4)cos3xdx.

-2

3apganue 3. Haiiti miomanp Gurypel orpaHuueHHON TMHUSAMU. CIe1aTh YepTex.
y=5-x*, 3x+y=1.

3aganue 4. HaliTi yacTHBIE IPOM3BOIHBIE IIEPBOTO M BTOPOT'O Mopsiaka QyHKINU:
z=x’

3aganme 5. Haiitu rpaguent ¢ysxuun Z = f (X, y) B Touxe M (X, y)

z=xy—2x°+4y—5, M(2;3)
3ananue 6. Viccienosars GyHKIMI©O Z = f (X, y) Ha DKCTPEMYM.

z=6y—3y? —2x*> —8x—6

3az[a}me 7. I/ICCJ'IC,Z[OBaTB Ha CXOOAUMOCTD YHUCIOBOH pAa € MOMOIIBIO JOCTATOYHBIX IPHU3HAKOB!

L 3n+1
2 n
n=1vn3

3az[a}me 8. Haiitn paanyC U UHTCPBAJl CXOAUMOCTHU CTCIICHHOI'O psAAa. HCCJ’IC}IOBaTB CXOOAUMOCTDb psAda Ha
KOHIax MHTCPBajia CXOAUMOCTHU.
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© 2
> gy

n=1 3

3ajanue 9. BoaucauTh mpuOIMKEeHHO OMPEeICHHBIH HHTErPall, HCITOIB3YS PA3IOKEHHE TOBIHTEIPATLHON
(GYHKIIMH B CTEMIEHHON psAA M MOWICHHOE WHTETPUPOBAHHE MOJYYEHHOTO psa. Pe3ymbTar paccyuraTh ¢
ToyHOoCThIO 10 £€=0,001.

1
[cos J2xdx
0

3aganme 10. Haiitu oOwmmii unTerpan aud@depeHIaIbHOro ypaBHeHus: (OTBET MPEICTABUTH B BHIE
w(xy)=C).
4xdx - 3ydy = 3x%ydy - 2xy’dx

BAPHUAHT 2

3apanme 1. HaliTu HeonpeaeneHHbIE HHTETPaIbl.
Xdx

a) |—— 6) |e*In(l+3e*)dx;

)J(X2+4)6 ) [erIn(1+3e%)

3ananue 2. [Tonp3ysice Gopmynoit Hetorona-JleitOHuIa, BEIMUCINTE ONPEICIeHHBIN HHTETPa.

1

J- 4arctgx— X

1+x° ox

0

3apanue 3. Haiitu miomanp Gurypsl orpaHnueHHON TuHusSMH. CaenaTh 4epTex.
y=4-x%, y=x2-2x

3anganue 4. HaliTi yacTHBIE IPOM3BOIHBIE IEPBOTO M BTOPOT'O Mopsiaka QyHKINU:

1
=

arctg y

X

3ananne 5. Haiitu rpauent dynxin Z = f (X, y) B Touke M (X, y)
22 =xy, M(4;2)

3apauue 6. Vccnenosars dyrximmo Z = f (X, y) Ha 3KCTPEMYM.
z=yJx—y®—x+6y

3apanme 7. MccnenoBarh Ha CXOAMMOCTb YUCIOBOM P/l C HOMOLIBIO IOCTATOYHBIX PH3HAKOB!
2 (5n-3)"

ao1\3n2 +1

3ananne 8. Haiitn pagnyc W WHTEpBa] CXOAUMOCTH CTETIICHHOTO psna. McciaemoBaTh CXOAMMOCT psaa Ha
KOHIIaX MHTEepBalla CXOJUMOCTH.

o0 5nxn
Z n!

n=1
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3aganue 9. BorauciuTh mpuOIMKeHHO OMpeaeIeHHbBIM HHTErPall, HCITOIB3Ys Pa3I0KEHHE TIOABIHTEr PATEHON
GYHKIIMH B CTEMIEHHON psAM M MOWICHHOE WHTETPUPOBAHHE MOJTYYEHHOTO psfa. Pe3ymbTar paccyuraTh ¢
TouHOCTEIO H0 £=0,001.

0 3
jxe_zx dx
-0,5

3aganue 10. Haiitn obmmii maTerpan muddepeHNHaTbHOTO ypaBHEHHS (OTBET NPEACTAaBUTH B BHIE

w(xy)=C).

X1+ y? +yy'v1+x* =0.
BAPUAHT 3

3aganue 1. Haiitu HeonpeneaeHHbIE HHTETPAIIBI.

o (3x—T)dx
6)Ix3 dx; B)IX3+4XZ+4X+16

) J~ x3dx

a) | —7—,
V1-x8

3ananue 2. [Tone3ysce Gopmynoit HetoTona-JleiiOHuIa, BEIYMCINTD ONPEIEICHHBIN HHTETPa.

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

3aganue 3. Haiftu ruromans Gurypsl orpanindeHHON TuHUSAMEU. ClienaTh 4epTek.
y=2x-X"+3, y=x>-4x+3.
3ananne 4. Haiitu yacTHbIe IPON3BOHBIE IEPBOTO U BTOPOTO MOPSAKA (DYHKIHH:
y

Y+

x
3aganme 5. Haiiru rpament ¢yuxmm Z = T (X, Y) B rouke M (X, Y)

4

1=———- M(-12
x? +y? (1:2)

Z=X

3anpanme 6. Uccnenosars dynximio Z = f (X, Y) ma sxerpemym.
2
z=x>+y? —3xy
3aganme 7. VccnenoBarh Ha CXOJAMMOCTb YMCIIOBOM PsiJi C OMOMLIBIO JJOCTATOYHBIX MPH3HAKOB!

o 1

a—1ninn

3ananne 8. Haiit pagnyc W WHTEpBalI CXOAUMOCTH CTEIEHHOTO psna. McciaemoBaTh CXOAMMOCTh psaa Ha
KOHIIaX MHTEpBaJla CXOIUMOCTH.

0 (X—Z)n
E‘l nvn+1

3aganue 9. Beruncnauts npuOIKeHHO ONpeeNIeHHBIN HHTErPal, UCIOIb3Ys pPa3ioKeHUe MOABIHTETPATbHON
(GYHKIIMH B CTEMEHHON pAN M MOWIEHHOE WHTETPUPOBAHHE IOJIYUYEHHOTO psa. Pe3ymbTar paccyuraTh C
TouHOCTEIO 10 £€=0,001.
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0,2
Je*ﬁdx
0
3amanme 10. Haiitu oOmwmii umHTerpan audpQepeHIHanbHOr0 ypaBHEHUS (OTBET NPEICTaBUTh B BHJIC

w(x,y)=C).

A+ y?dx— ydy = x*ydy.

3agaHus 119 KOHTPOJIbHOM PadoThI

Cemectp 1
BAPHUAHT Nel
3aganue Ne 1. Haiitu matpuity, oOpaTHy0 JaHHOIA:
2 1 3
A=|7 3 10
15 6 20
3aganue Ne 2. Haiitu panr MaTpuibL:
2500
3700
0 0 0O

3aganue Ne 3. Pemnts cucreMy ypaBHEHHI METOAOM: a) OOpaTHOM MaTpHLIBL;
0) o opmyniam Kpamepa; B) metogom ['aycca:
X +x,—4x; =1

X, +2x, —3x; =5,

3x, —2x, +4x; = 4;
3ananne Ne 4. Jlaner Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu xoopmunater Touex C u [, gemsmux
oTpe30k AB Ha Tpu paBHBIEC YacTH.

3aganme Ne 5. [lanst 1sa BexTopa @ =(8; -7; -2) u  =(7; -11; 8). Haiitu yron (a’ 8).

x+2\/§+y—2\/§2
4 2

ypaBHEHHUE TPsIMOH; 0) ypaBHEHHE C YIJIOBBIM K03(p(uiieHToM; B) ypaBHEHHE B OTPE3Kax; I') HOpMalbHOE
ypaBHEHHE.
3aganue Ne 7. [lo hopmynam auddepeHurpoBanus HATH NTPOU3BOAHYIO QYHKIINU:

y=5(x-2).

3aganue Ne 8. Haiitu npon3BoaHyIO CIOXKHON (GYHKUIUH, IPEABAPUTENBHO JorapudMupys ee:

_, X(x* +1)
o

3aganue Ne 9. Haiitu npounsBoaHyo JorapudpMuieckoii, mokazaTeaIbHON U CTENICHHOW (QYHKLINI:

= 0. Hanwucars: a) oOuee

3aganue Ne 6. VYpaBHeHHE MpsAMON 3aJaHO B BHIE

y = earctgx
3aganue Ne 10. HaliTi mpou3BOJHYIO TPUTOHOMETPUYECKOH (QyHKINU:
_arcsinx
.
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3aganue Ne 11. Haiitu npousBoaHyto Y, HesBHOW (QyHKIMU:
x2+y2:4
3apanne Ne 12. HaiiTi mpon3BogHBIC BEICIIMX TTOPSIKOB:
y =3x® —2x® +5x +1, naiitu y" .
3aganue Ne 13. Berancnuts ciemyromuii mpezes, Hermob3ys npasuio Jlonurans:

3aganue Ne 14. Haiit sxctpemMym QyHKINH:
(x=2)(3—x)
ST

3aganue Ne 15. HccnenoBats naHHYIO QYHKIHMIO, TOCTPOUTE €€ TpaduK U HamMcaTh ypaBHEHUE KacaTeIbHOM
K rpaduky B Touke M(X; y):

y = %e 2 M(0;1).
BAPHUAHT Ne2
3aganue Ne 1. Haiitu maTpuily, oOpaTHYO NaHHOM:
I 1 1
A=l1 2 2|
2 21
3apanme Ne 2. HaliTu panr MaTpHLbL:
1 I -1 -1
1 2 3 4
8 7 6 5
-1 -1 1 1

3aganue Ne 3. Pernts cucreMy ypaBHEHHI METOAOM: a) OOpaTHOM MaTpHILIBL,
0) o opmyniam Kpamepa; B) metogom ['aycca:
4x, —3x, +2x; =9,
2x, +5x,-3x; =4,
5x, +6x, —2x, =18;

3aganue Ne 4. Haiitu xoopauHaTel Touku M( X; y; Z), aemnsimeit otpe3ok AB mexny toukamu A(2; 1; 3) u
B(3; 5; 4): a) monoxnam; 6) B OTHOIIEHUH 3:2.
3ananue Ne 5. Jlansl BekTopsl @ = 21 — ] —2K u 6 =81 —4 j . Haiiru: a) Bextoper C =2a u d =6 —a;
0) JUTMHBI BEKTOPOB C U d, B) CKaJIIPHBIA KBaJIpaT BeKTopa C, I') CKaJspHOE MPOKU3BEICHIE BEKTOPOB C H
d ; m) yron mexmy Bextopamu C u d .
3aganue Ne 6. Kakoii yroi oOpa3yeT ¢ MOJOKUTENBHBIM HanpasiieHrneM ocu Ox mpsmas 2x+2y-5=07?
3aganue Ne 7. [To popmynam nuddepeHIIMPOBAHUS HANTH IPOU3BOIHYIO (DYHKIIMHU:

_ax-b

a

3aganue Ne 8. Haiiti npou3BOIHYIO CIOXKHOW (DYHKIIUH, TIPEABAPUTENBHO JoTapudMUpyst ee:

yz(x+D%Kx—2f
Yx-3°

3aganue Ne 9. Haiitu npousBoaHyo JorapudMuieckoii, mokazaTeaIbHON U CTENICHHOM (QyHKLINI:

63



X —X

y=arctge—%
2
3aganue Ne 10. HaliTi mpou3BOJHYIO TPUTOHOMETPUYECKON (DYHKINU:
_SIN X—C0SX
~ sinx+cosx

3aganue Ne 11. Haiitu npousBoiHyto Y, HesABHOH (QYyHKLUM:
x>+Iny-x%e’=0.

3apanne Ne 12. HaiiTi mpon3BogHBIC BBICIIMX TTOPSIKOB:
y =/x?, naiirn y".

3aganue Ne 13. Berancnuts ciemyromuii mpezes, Hermob3ys npasuiio Jlonurans:

3anganue Ne 14. Haiiti sxcTpemym QyHKIMU:

y=2e"+e™".

3aganue Ne 15. MccnenoBars qaHHy0 (GYHKITHIO, TIOCTPOUTD €€ TpadyK M HAIMMCATh YpaBHEHUE KacaTelIbHOU
K rpaduKy B Touke M(X; y):

y = (x-=1)e™", M(1;0).

BAPHUAHT Ne3
3aganue Ne 1. Haiitu maTpuily, oOpaTHyIO JaHHOM:
4 -8 -5
A=-4 7 -1
-3 5 1
3apanme Ne 2. HaliTu panr MaTpHLbL:
3 57
1 2 3
I 35

3aganue Ne 3. Pemnts cucreMy ypaBHEHUI METOZOM: a) OOpaTHOM MaTpHIIbI,
0) mo popmymam Kpamepa; B) metoom ["aycca:
X, +x, —4x, =1
X, +2x, —3x; =5,
3x, —2x, +4x; =4,

3aganue Ne 4. [lansr nBe Touku A(3; -4; 7) u B(5; -6; 8). Haiitn koopauHaThl BeKTOpa AB ; KOOpPIMHATHI
toukn E(X; y; Z), nensmieit orpe3ok AB B oTHOmeHun 2:3.

3amanme Ne 5. Haiitu summny Bexropa @ = 20i +30 j —60K u ero Hanpasisomme KOCHHYCHL.
3apanne Ne 6. Ormpenenurs IUIONMAAL TPEYTrOJbHUKA, 00pa3oBaHHOTO TpsiMoit 4x+3y-36=0 ¢ ocsmu
KOOpPJIMHAT.
3aganue Ne 7. [lo hopmynam auddepeHnrpoBanus HATH NTPOU3BOAHYIO QYHKIINU:
X ax

c b+c
3aganue Ne 8. Haiitu npon3BoaHyIO CIOXKHOM (QYHKUMH, IPEABAPUTENBHO Jorapudmupys eé:

B (x+1)?
C(x+2°%(x+3)* "

3aganue Ne 9. Haiitu npousBoaHyo JorapudMuieckoii, mokazaTeabHON U CTENICHHOM (QyHKLINI:
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1+x; 1
y = In(=——)* — =arctgx.
1-x 2
3aganue Ne 10. HaiiTi mpon3BOAHYIO TPUTOHOMETPUIECKON (PYHKINH:
6
y =1g°X.
3aganue Ne 11. Haiitu npousBoiHyto Y, HesABHOH (QYyHKLUM:
x3+y3-3xy=0.
3apanne Ne 12. HaiiTi mpon3BogHBIC BBICIIMX TTOPSIKOB:
y=+a’—x*, waitrny".
3aganue Ne 13. Berancnuts cinemyromuii mpezen, Hermob3ys npasuio Jlonurans:
X =3x2+2
Ilm ﬁ .
x>1 x> —4X° +3
3anganue Ne 14. Haiiti sxcTpemym QyHKIMU:
y =x*—2x+3.
3aganue Ne 15. MccnenoBars qaHHy0 (GYHKIHIO, TIOCTPOUTD €€ TpadyK M HAIMMCATh YpaBHEHUE KacaTelIbHOU
K rpaduKy B Touke M(X; y):
X3
y =4Xx— 3 M(2;3).

Cemectp 2
BAPHUAHT 1
3apanme 1. HaliTu HeonpeaeneHHbIE HHTETPaIb.
sin?x i dx
a)I e*™ X sin 2xdx ; 6) J.arctg\/;dx; B) I —
x” +8

3apanue 2. Ilone3ysce popmynoit Hetorona-JleiiOHuna, BIYMCINTD ONpeeNIeHHbII HHTErpal.

0
J‘(xz — 4)cos3xdx.

-2

3aganue 3. Haiitu miomians Gurypsl orpaHudeHHON JIMHUSAMH. ClienaTh YepTex.
y=5-x*, 3x+y=1.

3aganue 4. Haiftu yacTHBIE TPOM3BOAHBIE IIEPBOTO U BTOPOTO MOPSIKA PYHKIIAU:
z=x’

3apaume 5. Haitru rpamuent pyuxmn Z = T (X, Y) B touxe M (X, Y)

z=xy—2x*+4y-5, M(2;3)
3ananue 6. Viccienosars GyHKIM©O Z = f (X, y) Ha DKCTPEMYM.

z=6y—3y? —2x*> —8x—6

3ananmne 7. VccienoBars Ha CXOIUMOCTD YHUCIIOBOH PSIZT C TIOMOIIBIO TOCTATOYHBIX MPU3HAKOB:

L 3n+1
z n
n=1n3

3ananue 8. Haiitm paanyC U UHTCPBAJl CXOOAUMOCTHU CTCIICHHOI'O psAAa. HCCJ’ICI{OB&TB CXOOAUMOCTBh psAda Ha
KOHIax MHTECpPBaja CXOAUMOCTH.
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© 2
> gy

n=1 3

3ajanue 9. BouucauTh mpuOIMKEeHHO OMPEeICHHBIM HHTErPall, HCITOIB3YS PA3I0OKEHHE TIOABIHTEIPATLHOMN
(GYHKIIMH B CTETIEHHON psAA M MOWICHHOE WHTETPUPOBAHHE MOJYYEHHOTO psfa. Pe3ymbTar paccyurtaTh ¢
ToyHOoCThIO 10 £€=0,001.

1
[cos J2xdx
0

3aganme 10. Haiitu oOwmmii unTerpan aud@depeHIaIbHOro ypaBHeHus: (OTBET MPEICTABUTH B BHIE
w(xy)=C).
4xdx - 3ydy = 3x%ydy - 2xy’dx

BAPHUAHT 2

3apanme 1. HaliTu HeonpeaeneHHbIE HHTETPaIbl.
Xdx

a) |—— 6) |e*In(l+3e*)dx;

)J(X2+4)6 ) [erIn(1+3e%)

3ananue 2. [Tonp3ysce Gopmynoit Hetorona-JleiiOHuIa, BEIYMCINTD ONPEIEICHHBII HHTETPal.

1

J- 4arctgx— X

1+x° ox

0

3apanue 3. Haiitu miomanp Gurypsl orpaHnueHHON TuHusSMH. CaenaTh 4epTex.
y=4-x%, y=x2-2x

3anganue 4. HaliTi yacTHBIE IPOM3BOIHBIE IEPBOTO M BTOPOT'O Mopsiaka QyHKINU:

1
=

arctg y

X

3ananne 5. Haiitu rpauent dynkin Z = f (X, y) B Touke M (X, y)
22 =xy, M(4;2)

3apauue 6. Vccnenosars dyrximmo Z = f (X, y) Ha 3KCTPEMYM.
z=yJx—y®—x+6y

3apanue 7. MccnenoBarh Ha CXOAMMOCTb YUCIOBOM Pl C HOMOMIBIO IOCTATOYHBIX NPH3HAKOB!
2 (5n-3)"

ao1\3n2 +1

3ananne 8. Haiitn pagnyc W WHTEpBa] CXOAUMOCTH CTETIICHHOTO psna. McciaemoBaTh CXOAMMOCT psaa Ha
KOHIIaX MHTEepBalla CXOJUMOCTH.

o0 5nxn
Z n!

n=1
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3aganue 9. BoraucuTh mprOIMKEHHO ONpeaeICHHbIM HHTErPall, HCIIOIb3Ys Pa3IOKEHHE TOABIHTErPATEHON
GYHKIIMH B CTEMIEHHON psAM M MOWICHHOE WHTETPUPOBAHHE MOJTYYEHHOTO psfa. Pe3ymbTar paccyuraTh ¢
TouHOCTEIO H0 £=0,001.

0 3
jxe_zx dx
-0,5

3aganue 10. Haiitn obmmii mHTerpan mnddepeHnnaTbHOTO YpaBHEHHS (OTBET MPEICTAaBUTh B BHUJE

w(xy)=C).

X1+ y? +yy'v1+x* =0.
BAPUAHT 3

3aganue 1. Haiitu HeonpeneaeHHbIE HHTETPAIIBI.

o (3x—T)dx
6)Ix3 dx; B)IX3+4XZ+4X+16

) J~ x3dx

a) | —7—,
V1-x8

3ananue 2. [Tonp3ysce Gopmynoit Hetorona-JleiiOHMIA, BEIYMCINTE ONPEIEICHHBIN HHTETPal.

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

3aganue 3. Haiftu ruromans Gurypsl orpanindeHHON TuHUSAMEU. ClienaTh 4epTek.
y=2x-X"+3, y=x>-4x+3.
3ananne 4. Haiitu yacTHbIe IPOU3BOIHBIE IEPBOTO U BTOPOT'O MOPSIIKA (DYHKIHH:
y

Y+

x
3aganme 5. Haiiru rpament ¢yuxmm Z = T (X, Y) B rouke M (X, Y)

4

1=———- M(-12
x? +y? (1:2)

Z=X

3apanme 6. Uccnenosars dyuximio Z = f (X, Y) ma sxerpemym.
2
z=x>+y? —3xy
3aganme 7. VccnenoBarh Ha CXOJAMMOCTb YMCIIOBOM PsiJi C OMOMLIBIO JJOCTATOYHBIX MPH3HAKOB!

o 1

a—1ninn

3ananne 8. Haiit pagnyc W WHTEpBalI CXOAUMOCTH CTEIEHHOTO psna. McciaemoBaTh CXOAMMOCTh psaa Ha
KOHIIaX MHTEpBaJia CXOIUMOCTH.

0 (X—Z)n
E‘l nvn+1

3aganue 9. Beruncnauts npuOIKeHHO ONpeeNIeHHBIN HHTErPal, UCIOIb3Ys pPa3ioKeHUe MOABIHTETPATbHON
(GYHKIIMH B CTEMEHHON pAN M MOWIEHHOE WHTETPUPOBAHHE IOJIYUYEHHOTO psa. Pe3ymbTar paccyuraTh C
TouHOCTEIO 10 £€=0,001.
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0,2
_[ e % dx
0
3amanme 10. Haiitu oOmwmii mHTerpan audpQepeHHanbHOr0 ypaBHEHUST (OTBET NPEICTaBUTh B BHJIC

w(x,y)=C).

A+ y?dx— ydy = x*ydy.

5. MeToauueckue MaTepualjbl, onIpeacjJasiionmme npoucaypbsl OHCHNBaHUA
KOMIICTCHIINN

5.1 KpnTeplm OLCHUBAHHUA KaYeCTBA YCTHOI'O OTBE€TA

OneHka «OTJIMYHO» BBICTABISETCS 3a INIYOOKOE 3HAaHUE MPEAYCMOTPEHHOrO IPOrpaMMOi
marepuaiga, 3a YMEHHME YEeTKO, JIAKOHMYHO U JIOTMUYECKU IIOCJIE[0BaTEeIbHO OTBEYaTh Ha
[IOCTaBJIEHHBIE BOIIPOCHI.

OneHka «XOpomo» — 3a TBEpJOE 3HAaHME OCHOBHOrO (MPOrpaMMHOr0) MaTepuaia, 3a
IrpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJIEHHbBIE BOIIPOCHI.

OrneHka «ya0BJIETBOPUTEJBHO» — 3a 00llee 3HaHUE TOJIBKO OCHOBHOI'O MaTepHala, 3a OTBETHI,
cofieprKallle HETOYHOCTH WM ci1a00 apryMEeHTHPOBAHHBIC, C HAPYIICHHEM I0CIEJ0BATEIbHOCTH
U3JI0KEHUs MaTepHala.

OueHka «HeyI0BJEeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUMUTEIbHOM 4YacTU MPOrPaMMHOIO
MmarepHaia, 3a CyLUIeCTBEHHbIEC OIIMOKHM B OTBETAX Ha BOIPOCHI, 33 HEYMEHUE OPHUEHTUPOBATHCS B
MaTepuaie, 34 He3HaHHWE OCHOBHBIX MOHATUN AUCUUILINHBL.

5.2 Kputepuu ouennBanusi pedepara

OneHka «OTJIMYHO» BBICTABISETCS 3a IIYOOKOE 3HaHHWE MPEJYyCMOTPEHHOTO MpOrpamMMOin
MaTepuana, 3a YMEHHME 4YETKO, JAKOHWYHO M JIOTMYECKH IIOCJIEOBATEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIPOCHI.

OneHka «Xopomo» — 3a TBEpAO€ 3HAHHME OCHOBHOrO (IPOTpaMMHOIO) Marepuaia, 3a
IrpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJIEHHbBIE BOIIPOCHI.

OrneHka «ya0BJIETBOPUTEJNIBHO» — 3a 00lee 3HaHUWE TOJIBKO OCHOBHOI'O MaTepHala, 3a OTBETHI,
coJiepaKallie HETOYHOCTH MM €1a00 apryMEHTHPOBAHHBIE, C HAPYHUIEHHEM II0CJIE0BAaTEIIbHOCTU
U3JI0KEHUS MaTepuana.

OneHka «HeyI0BJeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUUTEIbHOW YacTh MPOTrPaMMHOIO
MmarepHaia, 3a CylIIeCTBEHHbIE OIIMOKHM B OTBETAX Ha BONPOCHI, 32 HEYMEHHE OPHUEHTHUPOBATHCS B
MaTepuale, 34 He3HaHHWE OCHOBHBIX MOHSTUN JUCIUILINHBL.

5.3 Kpurtepuu oneHuBaHus pacuyeTHo-rpaguyeckux pador

OneHka «OTJIMYHO» BBICTABISETCS 3a IIYOOKO€ 3HaHHWE MPEJYyCMOTPEHHOTO MpOrpamMMoi
MaTepuana, 3a YMEHHME 4YETKO, JAKOHWMYHO M JIOTMYECKHM IIOCJIEOBATEIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIPOCHI.

OneHka «XOpomo» — 3a TBEpJAOE 3HAHHE OCHOBHOTO (IPOrpaMMHOr0) MaTrepuana, 3a
rpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJIEHHbBIE BOIIPOCHI.

OneHka «ya0BJIETBOPUTENbHO» — 3a 00Ilee 3HAHME TOJBKO OCHOBHOIO MarepHaia, 3a OTBETHI,
coJieprKallie HETOYHOCTH WJIM CJa00 apryMeHTHpPOBAaHHBIEC, C HApYyIIEHHWEM IOCIEA0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.
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OLIGHKB_ «HEYJAOBJIETBOPUTEJIBbHO» — 3a HE3HAHUC 3HAYUTEIILbHOM 4YacTH IporpaMMHOTIO
Mar€pualia, 3a CymCCTBCHHBIC OIIMOKHU B OTBETaX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTUPOBATHCA B
MaTcepHraJic, 3a HE3HAHHUC OCHOBHBIX MOHATUN JUCIUILINHEI.

5.4 Kpurtepuu oneHMBaHUsI KOHTPOJIbHON padoThl

OneHka «OTJIMYHO» BBICTaBISCTCS 3a TJIYyOOKOE 3HAHUE MPEITyCMOTPEHHOTO MpPOrpamMMoit
MaTepuana, 3a YMEHHE 4YeTKO, JAaKOHMYHO U JIOTHYECKH IIOCJIeN0BATeIbHO OTBEYaTh Ha
[IOCTaBJIEHHBIE BOIIPOCHI.

OueHka «xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (IIPOrpaMMHOI0) Marepuana, 3a
IrpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEHN OTBETHI HA MIOCTABJIEHHbBIE BOIIPOCHI.

OneHka «ya0BJIeTBOPUTEIbHO» — 3a 00lllee 3HaHHE TOJIBKO OCHOBHOTO MarepHala, 3a OTBETHI,
coJiepKalie HETOYHOCTH WM C1a00 apryMEHTHpPOBAHHBIC, C HAapYIICHUEM IOCIEI0BATEILHOCTH
U3JI0KEHUS MaTepuana.

OueHka «HeyJ0BJEeTBOPHUTEJIbHO» — 3a HE3HaHWE 3HAUUTEIbHOM 4YacTU MPOrPaMMHOIO
MaTepuaia, 3a CyIIeCTBEHHBIE OIIMOKU B OTBETAX Ha BOMPOCHI, 32 HEYMEHHE OPHUEHTUPOBATHCS B
MaTepuaie, 34 He3HaHHWE OCHOBHBIX NOHATUN AUCLUILIMHBL.

5.5 Kpurepuu onieHMBaHUSA TeCTUPOBAHMS

[TIpu TecTupoBaHuM Bce BepHble OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4yHO

75%-90% xoporro

60%-75% ynoBIETBOPUTEIBHO

Menee 60% HEYTOBIETBOPUTEIHEHO

5.6 KpnTepnu OLCHUBAHUSA PE3YJbBTATOB OCBOCHHUA TUCHUIIJIUHDBI

OneHka «OTJIMYHO» BBICTABISETCS 3a IIYOOKOE 3HaHHWE MPEJYyCMOTPEHHOTO IpOorpamMMoOin
MaTepuaia, COAEPKAaIerocs B OCHOBHBIX U JOIOJIHUTEIbHBIX PEKOMEHIOBAHHBIX JIMTEPATYPHBIX
UCTOYHUKAX, 32 YMEHUE YETKO, JAKOHMYHO M JIOTUYECKH TIOCJIEeNOBAaTEIIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIPOCHI, 3a YMEHHUE aHAJIM3UPOBATh M3y4aeMble SBJICHHUS B MX B3aUMOCBSA3U U
JUAJIEKTUYECKOM DPAa3BUTHH, NPUMEHSATh TEOPETUUYECKUE MOJIOKEHHS MIPU PEILIEHUU MPAKTUYECKUX
3az1ad.

OneHka «X0pomio» — 3a TBEpAOE 3HAHUE OCHOBHOIO (IPOrpaMMHOI0) MaTepuana, BKIIOYast
pacueTsl (IpU HEOOXOIMMOCTH), 3a TpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJIEHHBIE  BOIMPOCHI, 32 YMEHHE NPUMEHATHh TEOPETHUYECKHE IMOJIOKEHUS JUIs pEIleHus
IIPAKTUYECKUX 3aad.

OneHka «yI0BJIETBOPUTEIbHO» — 3a o0llee 3HAaHME TOJBKO OCHOBHOIO MaTrepuana, 3a
OTBETHI, COJEpXKalllue€ HETOYHOCTH MM cJabo apryMeHTHpPOBAaHHBIE, C  HapylIEHUEM
NOCJIEI0BATEIBHOCTY M3JI0KEHHsI MaTepHaia, 3a ciaboe MPUMEHEHHE TEOPETHUECKUX IOJI0KEHUM
IIPY PELICHNU IPAKTUYECKUX 3aad.

OneHka «HeyI0BJeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUUTEIbHOW YacTh MPOTrPaMMHOIO
MmaTepHala, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHL, 32 HEYMEHUE OPUEHTHUPOBATHCS
B pacyeTax, 3a HE3HaHWE OCHOBHBIX MOHSTUN JUCUUILIHNHBI.
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[Ipunoxenue 2

AHHOTAIUA JUCHUMILIUHBI «MaTemMaTHKa»

Jlrcrumminaa MaTemaTuKa

(Monyn)

IPeanmzyemMble OIlK-1

KOMIICTCHIIMN

NHaukatopel OIIK-1.1. IleMoHCTpHpYET 3HAHHE OCHOBHBIX 3aKOHOB MAaTEMATUYECKUX U
ITOCTHKCHHUS €CTECTBEHHBIX HAYK, HEOOXOIUMBIX ISl PEIICHUs TUIIOBBIX 3aa4 B 00J1acTu
KOMITETEHLIUH rpodeccrnoHalbHOI 1eATeNbHOCTH

OI1K-1.2. Mcnionp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaT€MAaTHUUYECKUX U
€CTECTBEHHBIX HayK JJIsl PELICHUS TUIIOBBIX 33]a4 B 00JIaCTH
rpodeccnoOHATBHOM e TEIIBHOCTH

OI1K-1.3. [Tpumensier HHPOPMAITTOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B
[PEIICHUY TUTIOBBIX 3a/1a4 B 00J1acTH IPO(ECCUOHATLHOM NeATSIIEHOCTH

TpynoeMKOCTB, 3.€.

252/ 7

DopMBI OTYETHOCTH (B
T.4. IO CEMECTpam)

O®O: 3auer B 1 cemecTpe, 3K3aMEH BO 2 CEMECTPE.
3dD0: 3auer B 1 cemecTpe, FK3aMeH BO 2 CEMECTpe.
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