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1. HEJIMA OCBOEHMS JUCIHHUITJIUHBI
1.1 lleab1o OCBOCHHS IUCIUILIMHBLI «MaTeMaTHKay SBIISICTCS.

— QopmupoBanue yrayOJIeHHBIX MPOo(EeCCHOHATBHBIX 3HAHUN B 00JacTH BBHICIICH
MaTEMaTHKH.

1.2 3agayu QUCIATIINHEL.

— 3HAKOMCTBO C BaXHEHIIIMMU MOHATHSIMH MaTeMaTHYECKOTO arnapara.

— M3ydyeHune TeopeTHUECKUX OCHOB, IPHEMOB M METOJIOB BBICIIICH MaTEMATHKH.

- BBIpa6OTKa MMPAKTUYCCKUX HABBIKOB MATCMATHYCCKOI'O HCCICAOBAHUA SIBIICHUM H
IMpouecCCOB, CBA3aHHBIX C CEIbCKOX 03U CTBEHHBIM IIpOU3BOACTBOM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1. Mucummuinaa «MareMaTuka» OTHOCHTCS K 0a30Boi wactu biioka 1, umeer TecHyro
CBSI3b C IPYTHMH JTUCITUTUIMHAMHU.

2.2. B Tabnume mNPUBEACHBI TPEAIICCTBYIONINE H IOCICAYIOMNE JUCIHILTAHBL,
HalpaBjeHHbIC Ha (OPMHPOBAHHUE KOMIICTCHIIUN JMCIIUIUIMHBI B COOTBETCTBUHM C MATPHUIICH
kommerennui OIT.

[IpenmecTByomue 1 nocjaeaywoume TMCHUNIHHDI,
HanpaBJieHHbIe HA opMHUpPOBaHME KOMIIETEHIUIA

Ne
/ [TpenmecTByromue TUCHUIINHBI [Tocnenyromue TUCIUNIINHBI
n/n
1. | Onupaercs Ha 3HaHUs, copmupoBaHHble | ['mnpaBnuka
JUCLUIUIMHAMU NPEABIAYLIETO YPOBHS TennmorexHuka
oOpazoBaHUs ABTOMAaTHKa

Teopernueckas MexaHHKa
ConpoTuBieHre MaTEpPUAJIOB

Teopust MexaHM3MOB U MaIlINH
Jleranu MalimH U OCHOBBI
KOHCTPYUPOBaHUS MaIlluH
HamexHOCTh TEXHUYECKUX CUCTEM
[IpuknanHas MmaremaTuka
CTaTHCTUKO-MaTEeMaTHIECKHE METOIBI
B TEOPUHU HAJIEKHOCTU




3. HIHAUKATOPBI JOCTUXKEHUA KOMIIETEHIIUN

[Inanupyemblie

PE3YIbTATEl OCBOCHHA

0o0pa3oBaTeNbHOIl  MPOTrpamMMmbl

o1y -

KOMIICTCHII U o6yqafonmxc;{ OIIPEACIIAOTCA Tpe6OBaHI/IHMI/I CTaHIapTa II0 HaIIPaBJICHUIO

noarotoBku 35.03.06 ArpounxeHepuss u (HOPMHUPYIOTCSI B COOTBETCTBHH C HWHIUKATOpa

noctrxkennii OI1

Noe Homep/ HaumeHoBaHue B pe3ysabrare uzyvenusi yueOHou
o/ HHEKC KOMIEeTeHIUH AUCUMILIUHBI 00y4YaloIuecs J0KHbI:
KOMIIeTEeHI[UH (nm ee YacTH)
2 3 4
1. OIIK-1 Cnoco6en pemrarp THno- | OIIK-1.1. JleMoHCTpUpYET 3HaHHE OCHOB-
Bble 3a1aud Mpo(eccHo- | HBIX 3aKOHOB MaTeMaTHYECKUX, eCTeCTBE-
HAJIGHOW JIEATENIbHOCTH Ha | HOHAYYHBIX M 00menpodeccHoHaIbHbIX
OCHOBE 3HaHHWI OCHOBHBIX | JWCIMILIAH, HEOOXOJMMBIX IS PEIICHUS
3aKOHOB MAaTeMaTHYECKHX | TUITOBBIX 3a1au B obrnactu
U ©CTECTBEHHBIX HAyK C | arpOMH)KCHEPHH
npuMmeHenneM uHpopma- | OIIK-1.2. Vcnons3yer 3HaHHS OCHOBHBIX
LIUOHHO-KOMMYHHMKAIIUOH- | 3aKOHOB MaTeMaTH4YEeCKUX W €CTECTBEH-
HBIX TEXHOJIOTUH HBIX HAyK JUJIS PellIeHUs] CTaHAapTHBIX 3a-
J1a4d B arpOMH)KEHEPUH
OIIK-1.3. IIpumensieT HHPOPMAITUOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH B
pellIeHNH TUMOBBIX 3a/1a4 B 00JIaCTH
arponH)XeHEPUHU
2. I1K-1 ['otoBHOCT M3y4ath U uc- | [IK-1.1. [lemoHCTpHpyeT 3HAHUS OCHOB-
MOJIb30BaTh ~ HAYYHO-TEX- | HBIX JTAllOB Pa3BUTH HAYKH W IOJIOXKE-
HUYECKYI0 HH(OpManuIo, | HUS METOJOJOIMM Hay4yHOI'O HCCIIeA0Ba-
OTEUYECTBEHHBIH U 3apy- | HASA; OOIIEHAYYHBIE METOMbI NPOBEICHUS
O€XHBII OIBIT 110 TEMATU- | COBPEMEHHOT'O HAYYHOT'O UCCIIEI0BAHMS
K€ UCCIIEJ0OBAaHUN IIK-1.2. OGOpabaTbiBaeT ¥ XpaHUT HH-
¢dopmanmoo, MOJYYEHHYIO B pe3yibTare
W3yYeHUS] HAyIHOU JINTEPATYPHI
IIK-1.3. OcymectBiser 000CHOBaHHBIN
BBIOOp T€MBI Hay4HOU palbOThI; odopmIe-
HUS y4eOHO- HCCIIeIOBATENbCKUX paboT
3. [1K-3 ['otoBHOCTE K 00padoTke | [1IK-3.1. IlpumeHsieT OCHOBHBIE 3aKOHBI

PE3YyJIbTATOB 3KCIICPUMCH-
TaJbHBIX HCCJIEIOBaHUM

€CTeCTBEHHOHAYYHbIX TUCHIUIUIMH B TPO-
(heccHOHATbHON  IeATEIIEHOCTH, METOIBI
MaTeMaTHYeCKOTO aHajdn3a U MOJEIUpO-
BaHUS, TEOPETUYECKOIO0 M OSKCIIEPUMEH-
TAJILHOTO WCCIIEZIOBaHUS U 00paboTKe WX
pe3yabTaToB

[1K-3.2. Hcnonbs3yeT OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHbIX TUCHMIUIMH B MpO-
(beccHOHATPHON  JIeATEIIbHOCTH, METOIBI
MaTeMaTH4YeCKOr0 aHajan3a U MOJEIUpo-
BaHMS, TEOPETUYECKOTO M HKCIEPHMEH-
TATBHOTO HCCIEIOBaHUS yMETh oOpaba-
TBHIBaTh UX PE3yJIbTATHI

[1K-3.3. KpuTHueckun OCMBICIUBAET pe-
3yJIbTAaThl IPUMEHEHHS OCHOBHBIX 3aKOHOB

4




€CTeCTBEHHOHAYYHBIX TUCIHIUIMH B TIPO-
(hecCHOHANBHOW JESITENLHOCTH, HCIOJb-
3yeMble METOJbl MaTeMaTH4YecKOro aHa-
au3a ¥ MOJEIMPOBAHMS, TEOPETHUYECKOTO
U DKCIEPUMEHTAJIBHOTO  HCCIICTOBAHMUS
pu 00paboTKe pe3ynbTaTa

4. CTPYKTYPA U COAEP) KAHUE JUCIIUITJIMHBbI

4.1. OFbEM JUCHUIJINHBI U BUIbI YYEBHOU PABOTHI

Ounas popma o0yueHust

Buj yueOHoii padoThI Bcero Cemectpsl
1acos Nel Ne 2
4yacoB 4yacoB
1 2 3 4
AyauTopHasi KOHTaKTHasi paboTa 158 90 68
(Bcero)
B ToMm uuce: - - -
Jlekuun 70 36 34
[TpakTHYeCKHEe 3aHATHS 52 18 34
JlaboparopHbie pabOTHI 36 36 —
KoHTakTHast BHeEayaIuTOpHas pa-
0orTa, 6 mom yuciue:
NuauBuayalbHblE W TPYINIIOBBIE 4 2 2
KOHCYJIbTAINH
CamocrosiTe1bHas padora 72 25 47
odyuawierocs (CPQO) (Bcero)
Pacuemno-epagpuueckas paboma 15 5 10
Tloozomosxa k 3ausamusam 15 5 10
Iloozomoska Kk npomesxcymoyHomy 15 5 10
KOHmMpOJto
Camonoodzomosxa 27 10 17
IpomexyT | 5x3ameH (), B TOM 3 (54) D (27) 3 (27)
OYHas quUCIe:
arrecranm | [Ipuem 7k3., vac. 1 0,5 0,5
i KoHncynbranus, yac. 4 2 2
CPO, uac. 49 24,5 24,5
HUTOIO: 4acoB 288 144 144
Obmas 3a4. el. 8 4 4
TPYA0EMKO
CTh
3aouHnas popma 00yyeHUs
Buna yueOHoii padoThI Bcero CemecTpnl
1acos Ne 1 Ne 2




4acoB 4acoB
1 2 3 4

AyauTopHAasi KOHTaKTHasi padora 158 90 68
(Bcero)
B tom uuce: - - -
Jlexnun 70 6 6
[TpakTUyeckue 3aHATHS 52 8 6
KonTakTHasi BHeayauTOpHasi pa- - - -
o0ora, 6 mom yuchne:
WHnuBunyaibHble W TPYIIIOBBIC 2 1 1
KOHCYJIbTAINH
CamocrosiTeibHAS padora 247 125 122
odyuawierocs (CPQO) (Bcero)
Koumponvnas paboma 97 50 47
Tloozomosxa k 3ausamusam 50 25 25
IToozomoeka Kk npOMeNCYMmoOYHOMY 50 25 25
KOHmMpOJto
Camonodzomoska 50 25 25
IMpome:xyT | 3a4ér (3), B TOM 3 3 —
oYHast quCIIe:
arrecraum | [Ipuem 3auera, yac 0,3 0,3 —
A sk3ameH (D), B TOM 2(9) — 2(9)

qHCIe:

[Tpuem 5Kk3., yac. 0,5 — 0,5

CPO, yac. 12,2 3,7 8,5
HUTOroO: yacosn 288 144 144
Obmas 3a4. efI. 8 4 4
TPYA0EMKO
CTh

4.2. COJEPXKAHUE YUYEFHOM TUCIUTLIMHBI

4.2.1. Pa3nennl (TeMbl) THCIIHILIHHBI, BUJbI YUeOHO¥ 1eITeJIbHOCTH H (D)OPMBI KOHTPOJIS

Ounas popma o0yueHust

Ne
n/n Buabl yueGHoii 1eTeILHOCTH,
®opmbI
BKJIKOYAsi CAMOCTOSITETLHYIO -
TeKylei u
HaumenoBanue pasjesa (TeMbl) paboty oby4arommuxcs (B Y
MPOMEKYTOY
AU CIUIJINHbBI yacax) 5
HOit
J | JP | I3 | CP | Beer | ATTecTauun
Q) 0
1 2 3 4 5 6 7 8
Cemectp 1




1 | Pazden I. DnemeHTHI TWHEHHON anred- | 4 2 4 6 16 | Cobecenosa-
PBL HHE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBII
KOHTPOJIb
2 | Pazden 2. DnemeHTHl BEKTOpHOU an- | 4 2 4 6 16 | Cobecenona-
reOphl. HHE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBIN
KOHTPOJIb
3 | Pasden 3. Ananutuueckas reomerpus | 8 4 8 6 26 | Cobecenona-
Ha IUIOCKOCTH U B IPOCTPAHCTBE. HHE,  KOJUIOK-
BUYM, TEKYLIUN
TECTOBBIH
KOHTPOJIb
4 | Pasden 4. BBeyieHre B aHAIH3. 20 | 10 20 7 57 | CobecenoBa-
HHE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBIN
KOHTPOJIb
5 | BueaynutopHas KOHTaKTHasi paboTa - - - - 2 | I'pymmoBeie  u
WHIUBHIYAITb-
HbIE  KOHCYJIb-
Taluu
6 | IIpomexxyToyHasi aTTeCTAIMS 27 | DOxk3aMeH
Hroro yacos 3a 1 cemecTp: 36 18 36 25 | 144
Cemectp 2
7 | Pasoen 5. VnTerpanbHOe ucUucieHue | 8 — 8 10 26 | Cobecenona-
(GYHKIMH OJTHOM MEPEMEHHOMN. HHME,  KOJIJIOK-
BUYM, TEKYILIUN
TECTOBBIM
KOHTPOJIb
8 | Pazden 6. luddepennnanpHoe ucuuc- | 8 — 8 10 26 | Cobecenona-
neHue PyHKIIUU HECKOJIBKUX TEpPEeMEeH- HHE,  KOJUIOK-
HBIX. BUYM, TEKYIIUI
TECTOBBIN
KOHTPOJIb
9 | Pasoden 1. ludpdepennmanbubie ypas- | 4 — 4 8 16 | Cobecenona-
HEHUSI. HHE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBIN
KOHTPOJIb
10 | Pazoen 8. YucnoBbie u GyHKUUOHATB- | 4 — 4 6 14 | Cobecenona-

HBIC pAABI.

HUE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBII
KOHTpPOJIb




11 | Pazden 9. Cnyuaiinpie coObITUs U | 6 — 6 6 18 | CobGecenoBa-
CIIy4aiiHbI€ BEJIUYUHBI. HHUE,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBII
KOHTPOJIb
12 | Pazden 10. Meronpl MaTtemaTudeckou | 4 — 4 7 15 | Cobecenosa-
CTaTUCTHKH. HHC,  KOJUIOK-
BUYM, TEKYLIUI
TECTOBBIN
KOHTPOJIb
13 | BaeaynuropHas KOHTaKTHasi paboTa — — — - 2 | I'pymmoBble u
WHIUBUYAITb-
HbIC KOHCYJIb-
Taluu
14 | lIpome:xkyTOUHAsI aTTECTALMSA 27 | Dxk3ameH
HToro yacos 3a 1 cemecTp: 34 - 34 47 144
Bcero yacoB: 70 | 36 52 72 | 288
3aouHnas popma o0yueHus
Ne
o/ Bujbl yueOHoOM qeTeJIbHOCTH,
DopMbI
BKJIIOYasl CAMOCTOSAITEIbHY IO _
TeKyulei u
HaumenoBanue pa3aesia (TeMbl) pabory oOy4aromuxcs (B Y
MPOMEKYTOU
AMCHUIINHBI yacax) 3
HOM
J | JP | I3 | CP | Beer | ATTecTanuu
0
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pazoen I. DneMeHTHI TWHEHHOW ayre0- | 2 - 2 30 34 | Cobecenosa-
PBL HHE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas pabora
2 | Pazden 2. DneMeHTHl BEKTOPHOH ai- - 2 30 Cobecemnosa-
reOphI. HUE, KOJIIOK-
BUYM, pac-
YeTHO-Tpadu-
gyeckas pabora
2 66
3 | Pazden 3. AHammTHYECKash TE€OMETPHUS - 2 30 Cobecenosa-
Ha MJIOCKOCTH U B MPOCTPAHCTBE. HHE,  KOJUIOK-
BUYM, pac-
YeTHO-rpadu-
yeckasi paboTa




Pazoen 4. Benenue B aHaius.

35

39

Cobecenona-
HUE,  KOJUIOK-
BUYM, pac-
geTHO-Tpadu-
geckas padora,
TEKYIUN TECTO-
BbIA KOHTPOJIb

BueaynuropHas koHTakTHas paboTta

I'pynmoBeie  u
WHAWBUTyaJlb-
Hbl€ KOHCYJb-
Taluu

6

IIpome:kyTOoUHAas aTTeCTANMS

3auér

HToro yacos 3a 1 cemecTp:

125

144

Cemectp 2

Pazoen 5. NnrterpanbHoe ucuucieHue
(GYHKIIUM OJHOU MIEPEMEHHOIA.

40

44

Cobecenona-
HHE,  KOJIIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabota

Pazoen 6. luddepenimanpHoe ucumc-
neHue QyHKIUHA HECKOJIBKUX TIEPEeMEH-
HBIX.

Paszoen 7. JludpdepenimanbHble ypas-
HEHWSL.

10

Paszoden 8. Yucnosble n QyHKIIOHAIB-
HBIE PSJIBL.

40

44

CobecenoBa-
HHUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckasi paboTa

CobOecenoBa-
HHUE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabota

CobOecenoBa-
HHUE,  KOJUIOK-
BUYM, pac-
4yeTHO-Tpadu-
yeckas pabora

11

Pasoen 9. Cnyuvaiinple coObITHS U
CIy4aiiHbI€ BEJTUYUHBI.

12

Pazoen 10. MeTonsl MareMaTHYECKOI
CTaTUCTHUKH.

42

46

Cobecenoba-
HHUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
yeckas pabora

Cobecenona-
HHUE,  KOJUIOK-
BUYM, pac-
YeTHO-Tpadu-
geckast padora,
TEKyIIUH TeCTO-
BbIA KOHTPOJIb

13

BHreaynuropHast KoHTakTHasi paboTta

I'pynnoBele  u
HWHAWBUAYaIb-
Hble KOHCYJIb-
Taluu




14 | IlpoMeXyTOYHASI ATTECTALHSA 9 | Dk3amen
HToro yacos 3a 2 cemecTp: 6 — 6 122 | 144
Bcero yacos: 12 - 14 | 247 | 288

4.2.2. JlekKIIMOHHBIH KYyPC.

HaumeHoBaHue
pasaesa yuyeOHOM
AUCHUILINHBI

HaumenoBanue
TeMBbI JJeKINU

Conep:xanue JIeKIIUA

Bcero uyacos

101010

300

2

3

4

5

6

Cemectp 1

Paszoen 1. Dxe-
MEHTHI  JHUHEWHOH
anreOpsl.

Tema 1.1 Marpurst
Y ONPEACTUTENH.

IlonsTre MaTpUILBI, ONIEpallXA Hak
MaTpULlaMU U UX cBoicTBa. Orpe-
JICIUTENN, UX CBOMCTBA. Briuncie-
HUEe omnpeaenurenei. MUHOpPEL U
anredpanveckue gomnomHeHus. O0-
paTHasi MaTpULa, pAHT MAaTPHULIBL.

Tema 1.2 Teopus
CHUCTEM  JIMHEHHBIX
YpaBHEHUI.

CucteMbl N JIMHEWHBIX alreOpau-
YEeCKHX YPaBHEHMH C N HEW3BECT-
HbIMH. YCIOBHE COBMECTHOCTH
CJIAY. MarpuyHast U BEKTOpHas
3anuce CJIAY. T'eomerpuueckas
MHTEPIPETaLysl PELICHNUsI CHCTEM
JIMHEHHBIX ypaBHEHUH U Hepa-
BeHCTB. Metosel pemenust CJIAY.
[Honstue merona Xopnana-T'aycca
K BBIYHCJIICHHUSAM PaHra MaTpHIbI U
00paTHOH MaTpPHUIIBL.

Pazoen 2.
MEHTBI
anreOphl.

One-
BEKTOPHOHI

Tema 2.1 DnemMeHTHI
BEKTOPHOM anreOphl.

BexTopsl, OCHOBHBIE
onpeAcIcHUs, JIMHEWHBIE
onepauuu Hajx Bekropamu. IIpo-
€Ki BEKTOpa Ha OCh, MOAYJIb
BEKTOpA. CkanspHoe
MIPOU3BEJEHUE  BEKTOpPOB.  JIu-
HElHas 3aBHCHMOCTb BEKTOpPOB,
OCHOBHBIE  Teopembl. ['‘eomer-
pUYECKUN  CMBICI  JIMHEHHOM
3aBUCHUMOCTH  2-X, 3-X, 4-Xx
BEKTOPOB. Bextopnoe
MIPOM3BEICHIE BEKTOPOB,
CBOICTBA, MIPUMEHEHHE.
CMelraHHOE POM3BEACHHUE BEKTO-
pOB, CBOMCTBA.

Pazoen 3. Awnanu-
THYECKasgd  TE€OMET-
pus Ha TUIOCKOCTH U
B ITPOCTPAHCTRBE.

Tema 3.1 Amnamutu-
geckas ~ TeOMETpHs
Ha INIOCKOCTH H B
MIPOCTPAHCTBE.

Ilpsmas Ha TUIOCKOCTH M B
npoctpaHcTBe. [lpsmas wm muioc-
KOCTh B TpoctpaHcTBe. OOriee
YpaBHEHUE MPsIMOMl B IPOCTpaH-
ctBe. KaHoHMueckoe ypaBHEHUE
NpsSMOM, MPOXOJSIIEeH uepe3 JBe
toukn. Ilepexom or  0OIIErO
YpaBHEHUS K KaHOHHYECKOMY.
VYron Mexay AByMs NMpSIMBIMH, yC-
JIOBHSI TIAPAIJIENIFHOCTH U TIEPIICH-
JUKYJISAPHOCTH. YTOJ MEXAy Nps-

10




MOM UM IUIOCKOCTBIO, YCIIOBUS
napaieIbHOCTU u
MEePICHANKYISIPHOCTH.

Pazoen 4. Benenue
B aHAJIN3.

Tema 4.1
MPEJIeIoB.

Teopus

YucoBble MOCIE0BATENLHOCTH |
npenensl. CBOWCTBA CXOMSIIHXCS
nocuegoBarenpHocTeld. llepemen-
HbIC W TIOCTOSIHHBIC BCIIMYMHEI.
OyHKIUKA U crIOCOOBI UX 3a/IaHUsI.
OcHOBHBIE 3JIEMEHTapHbIe (DYHK-
1005071 u ux rpaduku.
HNurepnionupoBaHue (YHKITHIA.
IIpenen ¢ynkiun. OcHOBHBIE TEO-
pPEMBI O TpejieNnax. 3aMedareIbHbIe
npenensl. beckoHeuyHO Manble |
OeckoHeyHO Oouspmue (QyHKITUH.
OKBUBAJICHTHBIC OCCKOHEYHO
MaJible ()YHKIIHY.

10

Tema 4.2 Judde-
PEHLMAIBHOE HCYHC-
nenre QyHKOMH Of-
HOH NEepeMEHHOH.

IIpousBoanas ¢GyHKUUH, TE€OMET-
pUYeCcKuid u MEXaHUYECKUU
cMpicii.  OcCHOBHBIE TIpaBUJIa H
TIPHEMBI G hepeHITupoBaHMSL.
Tabnuua mpou3BOIHBIX OCHOBHBIX
3JIEMEHTapHBIX GyHKIUH.
[MpousBogHass CIOXKHOH, o0Opart-
HOH, HESIBHOM, NapaMeTpUYEeCKu
3ajanHod  QyHkuuu.  [loHsTHe
Juddepennmana, reoOMeTPUIECKU
cMpici.  OCHOBHBIE  CBOMCTBa
muddepennuana. [IponsBognapie u
T epeHnnans BBICIIIX
TIOPSIIKOB. HHBapHaHTHOCTD
¢opMBl TIEPBOIO M HMHBapUaHT-
HOCTb (OpMBI BBICIIUX AuddepeH-
uuanoB. Ilpuno »xeHus mpowus-
BOJIHOH.  OCHOBHBIE  TEOPEMBI
g hepeHInanbHOTO HCYUCIESHUS
(Depma, Poms, Jlarpanxa,
Komm).  IlpaBumo  Jlomwmrans
PacKpBITUSL  HEOIIPEIEIEHHOCTEH.
Dopmyna Teiinopa, OIIEHKa
0CTaTOYHOTO WICHA.

10

HUTOI'O gacoB B 1 cemecTpe:

36

Cemectp 2

Pazoen 5. Hure-
rpajbHOE HCUHUCIIe-
HUe QYHKIUM OJHOU
MIEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIN UHTErpall.

IlepBooOpazHast GyHKIMH U HEON-
peneneHnpii maTErpan. CBoicTBa
HEONpeEIeHHOro uHTerpana. Mu-
Terpail OT OCHOBHBIX JJIEMEHTap-
HBIX (yHKIUH. OCHOBHBIE METOJIBI
WHTETPUPOBAHUS (HETIOCPEICTBEH-
HOE MHTErpPUpOBaHUE, 3aMEHa
MIEPEMEHHOM, MHTErpUPOBaHHUE IO
yacTsMm). MHTerpupoBaHue paruo-
HaJIBHBIX JApobOeil. MHuTerpuposa-
HUE TPUTOHOMETPUYECKUX (yHK-
uuii. IHTerprpoBaHre HEKOTOPHIX
HPPAMOHANBHBIX (YHKIHI.
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Tema 5.2 Ompene-
JIEHHBIN UHTETPAJL.

[lonsiTvie OMpeneneHHoro WHTe-
rpajia, €ro  TIEOMETPUYECKUIl
cMbIca. CBOMCTBa OMNpPEIEIIEHHOTO
HWHTETrparna. HNurterpansHbie
CyMMBI, HWHTErpan KakK (QYHKIUSA
BepxHero  npezaena.  Dopmyna
Hrrotona-Jleiibnnma. Teopema o
CpeJTHEM. Brruucnenue
OTpeeIEHHOT O UHTErpaa
METOJAaMH HWHTCTPUPOBAHUS IO
4acTsIM W 3aMEHOM TepEeMEHHOM.
HexoTtoprle reoMmeTpudeckue W

¢dusnueckue MPUIIOKEHUS
OIIpeeTIeHHOTO UHTETpaa.
[TpubnmxeHHbIe METOJIBI
BBIYUCIICHUS OTIpeIeNIEHHBIX
uHTErpasioB (PpopMynbl Tpameruii,
npsSMOYTOJIbHUKOB,  CHMIICOHA),
OlICHKA  TOTPEUIHOCTH  BBIYHMC-
JICHUH. HecobcTBennsie
UHTETPaNbl, MpPU3HAKH  CXOJU-
MOCTH.

Pazden 6. [ud-

(dbepeHIuanbHoe
HCUHCIICHUE
GbyHKIIIH He-
CKOJIBKUX nepe-
MEHHBIX.

Tema 6.1 YacrtHble
MPOU3BOTHBIE.

YacTHble IPOU3BOAHBIC M YaCTHEIC
mupdepernuanel.  [uddepennu-
pyembie ¢dyHkuu. Heobxommmoe
U JO0CTaTOYHOE YycioBue audde-
PEHIUPYEMOCTH. [IpounsBoanas
cinoxHod — QyHkuuu.  [lomHBri
muddepennuan. [IpousBomHas mo
HanpasneHuro. ['paguent. CBs3b
MPOM3BOJHON MO HAIPABIEHUIO C
rpaaueHToM. llpousBoaHble H
T epeHnans BBICIIINX
MOPSIKOB, pAaBEHCTBO CMEIIAHHBIX
POU3BOAHBIX.

Tema 6.2  Okc-
TPEMYM U YCIIOBHBIN
IKCTPEMYM

(byHKIIME ~ MHOTHX
MIPOM3BOHBIX.

HaubGonpmiee u HavMeHbllee 3Ha-
yeHus: QyHKOUH. ODKCTpEeMyM H
YCIIOBHBIA 3KCTpeMyM (DYHKITUH
MHOTHX TIPOM3BOJIHBIX. Merton
MHOKUTeJen Jlarpanxa.

Pazoen 7. udbde-
pEeHIMAIILHBIC YpaB-
HEHUSI.

Tema 7.1 Hudde-
pEHLMaIbHBIE ypaB-
HeHus 1-To mopsaka.

JubdepeHunanbable  ypaBHEHUS,
OCHOBHBIE  TIOHATHSL. Hudde-
peHLMaIbHBIE  ypaBHEHUS 1-TO
nopsiJiKa

Tema 7.2 Hudde-
pEeHIMANBHBIC ypaB-
HEHHS BBICIIUX [10-
PAIKOB

JuddepeHnmansaple  ypaBHEHUS
BBICHINX NOPSAAKOB. JIuHelHbIe O/1-
HOpOIHbIE  JU(epeHIIHaTbHbIC
YpaBHEHHUS BBICIIUX  ITOPSIKOB.
CrpykTypa OOIIEro pemieHus JH-
HEHHOTO OJHOPOIHOTO YpaBHEHUS,
¢dopmyna  Octporpazackoro-JIny-
Buis. JIuHEitHble HEOTHOPOIHEIE
muddepeHnuanbHbIe YpaBHeHHS |-
ro TIOpsAKa.

Pazoen 8. Ynciosble
U (YHKIHOHATEHBIC
PSIBL.

Tema 8.1 Uwncnossie
PAIBL

UYucnoBele psifbl, CXOAUMOCTb HU
cymma. JlelictBus ¢ pagamu. Me-
TOJbl HCCIIEJOBAHHUSA CXOJUMOCTHU
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3HaKOIIOCTOAHHBIX PAIOB. Me-
TOABI HCCICAOBAHUA CXOJHUMOCTH
3HAKONCPCMCHHBIX PAJOB.

Tema 8.2 Cremnen-
HbIE psfbl. Paznoxe-
HUE 3JIEMEHTapHbIX
¢bynkuunit B psin Teii-
Jopa.

QOyHKIHOHATBHBIE PAIBI, 00JIACTH
cxogumocTr. CTeneHHble pSIb,
pasnoxxeHne (QYHKIUH B CTEIeH-
Hele panel. Psan Teitnopa, pocra-
TOYHBIE  YCJIOBUSl  CXOAMMOCTHU
pana Tednopa. Pasnoxenue sne-
MeHTapHbIX (GyHKUuH B psan Teii-
Jopa. TPUrOHOMETPUUYECKUE PSABL,
pan  @ypee. [lpubmmkenHoe
BBIUHCJIEHHE C IOMOUIBIO PSOB.
bunomuansubiii psia. [punoxenue
PAIOB K PELICHHIO 3a7a4.

10.

Pasoen 9. Cny-
YaifHple COOBITHS |
Cly4aiiHble Be-
JINYUHBL.

Tema 9.1
Cryuaiinbie
CcOOBITHS.

CrydaiiHple COOBITHSI, OTIepanuu
HaJl 3JeMEHTAPHBIMH COOBITHSMH.
Kraccuueckoe u craThcTHYECKOe
OTIPENICJICHUST BEPOSITHOCTH COOBI-
tusd. I'eoMerpuueckas  BEpoOAT-
HocTh. KoMmOuHaTOpHKa: mepecta-
HOBKH, pa3MELICHHS, COYETAHHS.
VYcnoBHas BeposTHOCTh. HezaBu-
CUMOCTh COOBITHIA. BeposiTHOCTBh
MIPOU3BEACHUSI, CYMMBI COOBITHH.
@opMysia IIOJHOM BEPOSTHOCTH.
Dopmyiia Baiieca.
IlocrmenoBaTenbHOCT  HE3aBHCH-
MBIX UCIIBITaHU. dopmyna
Bepuymm.  Ilotok  coOBITHIA.
®opmyna Ilyaccona. dopmyna
Myagpa-Jlannacca.

Tema 9.2
Crnyyaiiable
BEITNYHHBI.

Crnydaiinas BenmuuHa. Jluckper-
HBIE W HEMPEPLIBHBIC CIIyYailHbIC
BennurHbL. DyHKIUS pacrpenese-
HUS, pachpeeliecHue BepOsSTHO-
CTe, MIIOTHOCTh paclpeaeNneHus U
UX CB3b ¢ PyHKIMEH pacnpeneie-
HUSA. UWCNOBBIE XapaKTEPUCTUKU
Cly4yallHbIX BenW4MH. Buael pac-
TIpeAeIICHUs TUCKPETHBIX CITydaii-
Heix BennuuH (bepHymmm, Ou-
HOMUAJIBHOE, [lyaccona,
TUTIEPTEOMETPUUECKOE) U HMX YHh-
CJIIOBBIE XApPaKTEpUCTUKU. Buupl
pacnpeneneHus HETPEPBIBHBIX
CIy4allHBIX  BENWYWH  (paBHO-
MEpHOe, HOpPMAJbHOE, 9KC-
MOHEHIUANBHOE, Oera-pac-
NpeAesicHne) ¢ WX YHCIOBBIC
xapaktepucTuku. CHCTEMBI CITy-
YalHBIX  BEJIUYMH. OyHKIUSA
pacmpesiefieHus,  paclpeneieHne
BEPOATHOCTEH, TIOTHOCTH pacIipe-
JEJICHUSI CHUCTEMBI JIBYX CIy-
YalHBIX ~ BEJWYMH.  YCIIOBHOE
pacnpezieieHHe W €ro YHCIIOBBIC
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XapaKTePUCTHUKH. Kosapunanus,
KO3 PHULIKEHT KOppeJIsLuHy,
TUHEWHas — perpeccus.  3aKOHBI

pacnpenenenus ¥2, CTbIOJCHTa,
Oumepa. Tunossle 3aKOHBI pac-
npeneneHus U chepbl UX IpU-
MEHEHUS.

11. | MaremaTuyecKo
CTaTHCTHUKU.

Pazoen 10. Metonsl

Tema 10.1 MeTtoasl
MaTeMaTUYECKOM
CTATUCTHKH.

OcHOBHBIE 3afjayll MaTeMaTu4e-
CKOW cTaTUCTHKH. BpiOopounas u
reHepanbHas COBOKYITHOCTH.
Tumer BEIOOpPOK. CTaTHCTHYECKOE
pacnpeziecieHue BBIOOPKU. ODMIIH-
pudecKas GbyHKIHA
pacnpenenenus. llomuron wacror
u rucrorpamma. CraTucTuieckue
oueHku. ToyeuHasi OlLIEHKa mapa-
METPOB paclpeieNieHus] METOIaMU
MOMEHTOB, HanOOJIBIIETO
paBao0no100us, HauMEHBIITNX
KBaJpaToB. WurepBanbHas
OIIEHKA, JIOBEPHUTENbHBIA  WH-
TepBal, JIOBEPUTENBHAS BEPOST-
HOCTh. JloBepuTenbpHBIE WHTEp-
Balbl NS OICHKHM  MaTema-
TUYECKOTO OXUAAHUsI H  JHC-
nepcuu HOPMaJIbHOTO
pacnpeneneHus. Meronuka Tpo-
BEPKH CTATUCTUYECKUX THUIOTES.
OOmiass cxemMa TIPOBEPKH CTa-
TUCTHYeCKUX Turore3. Ommoku |
u llpoma. Kpurepuii CtbroneHnTa,
®umepa, ¥2.

HUTOI'O yacoB Bo 2 cemecTpe:

34 6

BCEI'O yacos:

70 12

4.2.3. JIaGopaTopHbIii NPAKTUKYM

Ne HaumeHoBaHue HaumenoBanue Conepxanue Bcero yacos
n/n paszaena (TemMbl) J1abopaTopHOH J1a0opaToOpHOi padoThI 0®0 | 3@
AUCHHUIJIMHBI padoThI o
1 2 3 4 5 6
Cemectp 1
1 Pazgea 1. JlaGopatopnast  pa- | Onepanuu HaJl MaTpUIIAMH. 2 -
Marpuusl u 6ota Nel. Onepauuu | Beruncnenue
onpeaeauTeu HaJ MaTpULIAMH. | OTIpeAeNuTeNnel N — ro
Onpenenurenu MopsJIKa.
Brruncienne MUHOpPOB U
anredpanvdecKux
JOTIOJTHEHU .
2 Paszpgea 2. JlaGopatopHasi  pa- | Pemenuii cucrem 4 -
Teopus cucrem 6ota Ne2. CucreMsbl | TMHEWHBIX ypaBHEHUIN
JIMHEHHBIX JIMHEVHBIX METOHAMHU:
YPABHEHHU. YpaBHEHUU ITo hopmynam Kpamepa;
MarpudHbIM METOJIOM;
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Mertonom lMaycca.
3 Pa3nea 4. JlaboparopHas  pa- | Onepauuu HaJ BEKTOPaAMHU. 2 -
JJIeMeHThI 6ota Ne 3. Bekropsl. | CkaisipHOE, BEKTOPHOE U
BEKTOPHOM Onepanun HaJ | CMEIIaHHOE MTPOU3BEICHUE
ajaredpsol. BEKTOPaMH. BEKTOPOB.
4 Pasznen 7. | JTaboparopuas PaccrosiHME OT TOUKH 10 2 -
AHaauTHYeCcKasl pabota Ne 4. Tlpsimasi | npsiIMOM U TUIOCKOCTHU B
reoMeTpus Ha | M IUIOCKOCTh B | IPOCTPAHCTBE.
IJIOCKOCTH M B | IPOCTPAHCTBE. Yroa Mexay npsaMon u
NpoCTpPaHCTBe. IUIOCKOCTBIO
5 Paznen 8. Teopus | JlabopaTopHas Brruucnenue npenenos 4 -
npe/ieioB. pabota Ne 5. byHKIIIN
[Ipenen  ¢yHKUUM.
3ameuaTesbHbIe
IpeJIeNbl
6 Paznen 9. | JJabopartopHas UccnenoBanune pyHkumii u 4 -
Muddepenunannuoe | padota Ne 6. MOCTPOCHUIO TPadHKOB C
ucuucienue pynxkuuii | IIpumenenne IIOMOILBIO IIOHATHS
O/IHOI epeMeHHO nuddepeHInansHOr | MPOU3BOJHON QPYHKIIUU
O HCYMCIEHHS K
UCCJIEIOBAHUIO
byHKIUH u
MOCTPOCHUIO
rpauKoB.
Hroro 1acos B 1 cemecTpe: 18 -
Bcero yacoB: 18 -

4.2.4. llpakTuyeckue 3aHATHA

Ne | HammeHoBaH
n/ ue pasjaeJia
n y4eOHoit
AUCHMILINHBI

HaunmeHnoBanue
NMPaKTHYECKOr0
3aHATHSA

NMPAKTHYIECCKOI'o 3aHATHH

Conepxanue

Bcero yacos

oD
0)

300

1 2

ol

Cemectp 1

Martpuist
OTIPEICTUTEIIH.

[lonsTHEe MaTpHLbI, OIEpaLUH
HaJ MaTpULAMHU U UX CBOWCTBA.
Onpenenurennu, WX CBOMCTBA.
Briunciienue — ompeaenuTenei.
Musopsl U anreOpanueckue
JIOTIOJTHEHUSI. Ob6patHas
MAaTpHILA, paHT MAaTPHLIBI.

Pazoen 1. Dne-
MEHTHI JIMHEH-
HOU anreOpsl

ypaBHEHUI.

Teopus cucteM JUHEHUHBIX

Cucremsl n JIUHEHHBIX
anreOpanvyecKux ypaBHEHHH C N
HEU3BECTHBIMHU. YCIOBHE CO-
BmectHOcTH CJIAY. Matpuunas
n BekTopHas 3amuch CJIIAY.
I'eomerpuueckas HUHTEp-
Iperalys  pELICHUs  CHUCTEM
JIMHEMHBIX YpaBHEHMH M Hepa-
BEHCTB.  MeToapl  pelieHud
CJIAY. Ilonstue meroma XKop-
JaHa-I'aycca K  BBIYHCICHHSAM
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paHra MaTpuibpl H 00paTHOM
MaTpPHIIBL.

Paszoen 2. Dne-
MEHTBI BEKTOP-
HOM areOpHI.

DJNIeMeHThl BEeKTOPHOM aiI-
reOpBhl.

Bexropsl, OCHOBHEIE
OnpeesIeHUs, JINHEWHBIE
omnepaiuy HaJ BekTtopamu. IIpo-
eKIIMsI BEKTOpa Ha OChb, MOAYJb
BEKTOpA. CkanspHoe
Mpou3BeJeHue BeKTOopoB. JIu-
HeliHasg 3aBHCHUMOCTH BEKTOPOB,
OCHOBHBIE TeopeMbl. ['eomet-
pUYECKUHA  CMBICI  JIMHEWMHOU
3aBHCUMOCTH  2-X, 3-X, 4-x

BEKTOPOB. BexropHoe
IIPOM3BEECHHE BEKTOPOB,
CBOICTBA, MIPUMEHEHUE.
CMmemanHoe MIPOU3BEICHHE

BEKTOPOB, CBOMCTBA.

Paszoen 3. Ana-
JIUTUYECKAs
reOMETpHs Ha
IJIOCKOCTH U B
IPOCTPAHCTBE.

Ananutnyeckas
reOMETpHs Ha TUIOCKOCTH
U B TIPOCTPAHCTBE.

IIpssMags Ha MJIOCKOCTH U B
npoctpanctBe. Ilpsimas u mioc-
KOCTh B mpocTpaHcTBe. OOmiee
YpaBHEHHE MPSIMOM B MPOCTPaH-
ctBe. KaHoHMUYECKOE ypaBHEHUE
NpSAMOM, IPOXOIAIIEN Yepes ABe
touku. llepexon ot obmiero
YpaBHEHHUS K KaHOHHYECKOMY.
Yrosm Mexay AByMs IPSMBIMH,
yCIOBUSL  IapajuIEIbHOCTU U
MEPIEHANKYISIPHOCTH. VYron
MEXIy NPsIMOH M IUIOCKOCTBIO,
yCIOBUSL — NapajuIeIbHOCTU U
MEePIEHINKYISIPHOCTH.

Pazoen 4.
BBenenue B
aHaJIn3.

Teopus npenenos.

UmncioBele MOCIEI0BATENbHOCTH
u mnpeaensl. CpoiicTBa  cxo-
JSIIUXCS TIOCIIEA0BATEIBbHOCTEN.
IlepemenHble ¥  TOCTOSIHHBIE
BeIMYMHBL. DYHKIIMH U CIIOCOOBI
nx 3anaHus. OCHOBHBIE 3Jie-
MeHTapHble (YHKIUM H UX
rpaduxn.  MHTepnonaupoBaHue
¢dbyakmuit.  Ilpemen  dyHKIHH.
OCHOBHBIE TEOPEMBI O TIpeIe-
nax. 3amevaTelbHbIe TpeAebl.
Beckoneuno MaJible u
O6eckoHEeYHO OoubIve (QyHKITHH.
OKBHUBaJCHTHBIE  OECKOHEYHO
MaJible QYHKLIUH.

HuddepennuanbHoe
ucuucieHne QpyHKIUU Of-
HOU MepeMEeHHOM.

IIpousBonnas GbyHKIHIH,
TEOMETPUUECKHI U MeXaHWye-
ckuil cMmbicia. OCHOBHBIE TIpa-
BWwIa U npuemsl auddepenu-
poBarms. Tabmmma mpousBoa-
HBIX OCHOBHBIX 3JIEMEHTapHBIX
¢ynkumii. I[lpousBognas ciox-
HOHM, 00paTHOH, HESBHOW, Tapa-
METPHUYCCKH 3aJaHHOW (DyHK-
uun. [lonsrue muddepenunana,
reomeTpuueckuii  cMpici.  Oc-

10
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HOBHBIE CcBolcTBa auddepen-
uuana. [IpousBonnsie u audde-
PEHIMANBI  BBICHIMX TTOPSIKOB.
HMHBapraHTHOCTE (QOpMBI TIEp-
BOTO U MHBApPUAHTHOCTH (POPMBI
BBICHIUX mud hepeHIInaNOoB.
ITpunoxenus MPOU3BOIHOM.
OcHoBHBIC TeopeMbl muddepeH-
nuanbpHOro ucuncienus (depma,
Pomns, Jlarpamxka, Komm). Ipa-
Buno JlomuTansa — pacKpbITHA
HeomnpeaeneHHocTe. Dopmyna
Telnopa, OLEHKa OCTaTOYHOTO
YIIeHa.

HUTOI'O gacos B 1 cemecTpe:

18

Cemectp 2

rpa.

Heonpenenéunsiii

HUHTC-

[lepBoobOpazHass  ¢GyHKIMH U
HEOIlpeaeNICHHbIN HHTErpaJl.
CoiicTBa HEOIpe/IeTICHHOT O
HHTETpAla. Nurerpan oT
OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. OCHOBHBIE METOJBI
HWHTEIPUPOBAHUS (ne-
MIOCPEICTBEHHOE UHTeT-
pUpOBaHUE, 3aMEHa IepeMEeH-
HOH, MHTETPUPOBAHME IO 4ac-
TsiM). MHTerpupoBaHue pamuo-
HaJIbHBIX TIpOo0eii. Nu-
TEerpupOBaHHUE
TPUTOHOMETPUYECKUX (YHKIINH.
WnTerpupoBanne  HEKOTOPBIX
HppaIMOHATBHBIX (PYHKITHH.

Paszoen 5.
NHuTerpanbHoe
HCYHCIIEHHE
dbyHKIII  Of1-
HOIl IepeMeH-
HOM.

OnpenenéHHbIA HHTETPAI.

ITonsiTHE ONpeneIeHHOro0 HMHTE-
rpama, €ro TeOMETPUYECKUI
CMBICIL. CaoiicTBa
onpeneneHHoro narerpaia. MH-
TerpajbHble CYMMBI, HMHTErpal
KaK ¢byHKUMSA BEPXHETO
npenena. Popmyna Herorona-
Jleitoamma. TeopeMa o cpemHeM.
Brerluncnenne  onpenesneHHOro
HHTETpaa MeToJaMHu
WHTETPUPOBAHMUS TIO0 YacTIM U
3aMeHOW mnepeMmeHHoil. Hekoro-
pele reomerpuyeckue u u-

3UYECKHE TIPHITOKEHUS
OIIPEICJIEHHOT O UHTErpaja.
[TpubnmxenHsie METOBI
BBIYUCIICHHS OIpeAEICHHBIX

uHTErpasioB (hopMymsl Tpare-
LU, TpAMOYTOJIbHUKOB, CHMII-
COHA), OILEHKa IOTPEUIHOCTH
BeruncieHnii. HecoOGcTBeHHBIE
WHTETpaNlbl, TPHU3HAKH CXOIH-
MOCTH.
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Paszoen 6. Tud-
(hepeHIUATBHO
€ HWCYHCIICHUE
¢byHKIIIH ~ He-
CKOJIBKUX TIepe-
MEHHBIX.

YacTHbie MMPOU3BOJHBIC.

YacTHbIE NMPOU3BOJHBIE U HYaCT-
HbIE TuQhepeHITaIbL.
Huddepenuupyempie (HyHKIUU.
Heobxonmumoe u mocraTouHoe
ycnoBue nudepeHnInpyeMOoCTH.
ITIpoussonnas CJIOKHOM
¢dbyaxmun. Tlomasit muddepen-
uuain. ITpousBoaHas mo Hampas-
JICHHIO. I'panuenr. CBs13b
MPOM3BOJHON IO HAMpaBJICHHUIO
¢ rpaaueHToM. llpomsBonHeie u
nuddepeHnnanst BBICIIIUX
MOPSIAKOB, PAaBEHCTBO CMEIaH-
HBIX IPON3BOIHBIX.

HanGonpliee © HauMeEHbIIEE

Paszoen 7. Tud-
(hepeHIIMATHHBI
€ ypaBHEHHSI.

. | 3HaueHWs  (YHKLIUH. Oke-

OKCTpeMyM M YCIIOBHBIH .

TPEMYM U YCIOBHBIH 3KCTPEMyM
AKCTPEMYM (QYHKIIUH MHO-

byHKIIIH MHOTHUX
T'HX MPOU3BOIHBIX.

MPOU3BOIHBIX. Meton

MHOXHTeNeH Jlarpanxa.

Huddepenumanpaeie

Huddepenunanpaeie
ypaBHEHUs 1-To mopsaka.

yYpaBHEHHSI, OCHOBHBIC TTOHSTHSI.
Huddepenuunansiple ypaBHEHUS
1-ro nopska

Huddepenumanpaeie
YpaBHEHHUSI BBICIIUX TO-
PSIKOB.

HuddepeHumanbapie ypaBHEHHS
BBICIIMX HOPsAAKOB. JIMHEiiHbIE
OJTHOPOJIHBIC
muddepeHIManbHbIe YpaBHEHHS
BBICIIMX MOpsAAKOB. CTpyKTypa
o0IIero peIieHus] JIMHEHHOTO
OJTHOPOJIHOTO ypaBHEHHUS,
¢opmyna Octporpaackoro-Jiny-
Bwis. JIuHelHble HEOAHOPOA-
HbIE muddepeHnnanbHbIe
ypaBHeHus 1-ro nopsiika.

Paszoen 8.
YucaoBwie U
(bYHKIIMOHATb-
HBIC PSIJIBL.

YucoBsie pAAbL.

Hucnoble psabl, CXOAUMOCTh U
cymma. [lelictBusg ¢ pslamu.
Metoabl HCCIe0BaHUI
CXOJIJMMOCTH 3HAKOITOCTOSTHHBIX
panoB. MeTonbl uccne0BaHUS
CXOJIUMOCTH 3HAKOIEPEMEHHBIX
pAIOB.

Crenennsle paasl. Paz-
JIO’KEHHUE 3JIeMEHTAPHBIX
¢ynkuuii B psin Tefinopa.

OYHKIIMOHAIIbHBIE pAIbI,
o0macte cxomumocTtu. CreneH-
HEIE pAzbL, paznoxeHue
(byHKIIM B CTEMICHHBIC DSIJIBIL.
Pan  Teitmopa, nmocratouHble
YCJIOBUA CXOAUMOCTH psiaa Teit-
gopa. Pasnoxenue  anemMeH-
TapHbelX (yHKOUA B psag Teit-
Jiopa. TpuronomeTrpuieckue
panbl, psagx  Dypwse. Ilpu-
ONMKEHHOE BBIYHCICHUE C TI0-
MOIIbIO PsiZIOB. BHHOMMANBHBIN
pan. IlpwioxeHue psgoB K
pEIICHHIO 33/1a4.

Pazoen 9. Cny-

CrrygaliHbIE COOBITHSI.

CryqaliHbIe COOBITHS, OTIepaITid
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yaiiHple COOBbI-
THA W CIy4au-
HbIC BEJTUUMHEI.

HaZ AJIEMEHTAPHBIMHU
coOprTusiMu.  Kiaccuueckoe U
CTATUCTUYECKOE  OMpeIeICHUs

BEPOSITHOCTH COOBITHSL.
I'eomerpuueckasi BEpOATHOCTD.
Kombunaropuxa: nepecra-
HOBKH, pa3MEIIeHs], COUCTAHMS.
YcnoBHas BEPOATHOCTb.
HezaBucumocts COOBITHIA.

BepositHoCcTh MIPOU3BEICHMS,
cymMMmbl  coOprtmii.  Dopmyna
MOJHON BeposATHOCTH. Dopmyiia
baiteca. IlocnenoBarenbHOCTH
HE3aBUCUMBIX UcTIbITaHU. Dop-
myna beprymmm. Ilotox coObI-
tuii.  @opmyna  Ilyaccona.
®opmyna Myaspa-Jlamnacca.

CrnyyaiiHble BETUYHHBI.

Cny4aiinasa BeauuuHa. J(UcKpeT-
HBIE U HENPEPBIBHBIE CIIy4aiiHbIE

BCJINYHHBI. q)yHK]_[I/ISI
pacnpeneneHus, pacupeaeacHue
BEPOSITHOCTEM, IJIOTHOCTh

pacnpeneneHuss U HUX CBS3b C
(dbyaKmMel pacrpeneneand. Yu-
CJIOBBIE XApPAKTEPUCTUKUA CIIy-
YalHBIX BEJIUYMH. Buasl pac-

IIpeJeIeHUs JIUCKPETHBIX
CITy4aiHbIX BEJIMYHMH
(bepuynmu, OMHOMHUAIIBHOE,
Ilyaccona, TUIIEPIeOMETPU-

YEeCKOe) M WX YHUCIIOBHIE Xa-
pakrepuctuku. Busl pacrpene-
JIGHWS  HEMPEPBIBHBIX  CIIy-
YalHBIX BENIHYUH (paBHOMED-
HOE, HOpPMalbHOE, DKCIIOHEHIIH-
anpHOe, OeTa-pacrpelielieHue) u
WX YHCIIOBBIC XapaKTEPUCTUKH.
Cuctembl Cily4ailHBIX BEJIUYHH.
OyHKIHSA pacnpezeneHus,
pacnpesieieHre  BEPOSITHOCTEM,
IJIOTHOCTh PACHpPENEICHUs CHC-
TEMBI JIBYX CITy4aliHBbIX
BEJIMYMH. YcnoBHOE
pacnpezienieHue U €ro YHCIIOBhIE
xapaktepuctuku. KoBapuanus,
KO3 (UIIMEHT KOPPETSAIIH, JH-
HeiHas perpeccus. 3aKOHBI pac-
npenenenus X2, CreronenrTa,
®umepa. Tunossle 3aKOHBI pac-
npeneneHus u - cheppl  uX

10

IIPUMCHCHHA.
OCHOBHEIE 3aJa4u MaTeMaTHYCCKOM
Pas()eﬂ 10. Me- CTaTUCTUKH. BLI60p0‘IHa$I u

TOOLI MaTeMa-
TUYECKOM CTa-
TUCTHUKU

MeTonpl MaTeMaTHYECKOM
CTAaTUCTHKH.

reHepaibHas COBOKYMHOCTH. THIIBI
BbIOOpoK. CraTHcTHYeckoe pac-
IIpe/ieieHHe BBIOOPKU. DMITMpUye-
ckast GyHKIuA pacnpenenenus. Ilo-
JIMTOH 9acToT U ructorpamMma. Cra-
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TUCTUYECKHE OLIEHKU. ToueuyHas
OIICHKAa TapaMEeTPOB pacrlpenesie-
HHAS METOJAMH MOMEHTOB, Hau-
OoNpIIeT0 TPaBAONONOOWS, Hau-
MEHBUINX KBaapaToB. WHTEpBab-
Hasl OIICHKA, JIOBEPHUTEIbHBIH HH-
TepBal, [OBEpUTEIbHAS BEPOST-
HOCTh. JIOBEpUTENbHBIE WHTEPBAIBI
VIS OLIEHKM  MAaTEeMaTHYECKOIO
OXKUJIaHUS U JHUCIICPCUU HOPMAJIb-
HOTO pacrpeneneHus. Meronuka
MPOBEPKH CTATUCTUYCCKUX THIIO-
Te3. OOmas cxema MPOBEPKH CTa-
THUCTHYECKUX runore3. Ommoku | u
llpoma. Kpurepuit Ctpronenta, ®u-

mepa, X 2.

HUTOI'O gacoB Bo 2 cemecTpe:

34

BCEI'O yacoB:

52

14

4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIEI'OCA

Ne HaunmeHnoBanue Ne Buasr CPO Bcero yacos
n/n pasaesa (TemMbl) n/n 0®0 | 300
AU CHMIITTMHbBI
1 2 3 4 5 6
Cemectp 1
IIpopaboTka yekIuii - BKIIOYACT YTCHUE
1 Pasoen 1. DnemeHTs 11 KOHCIIEKTa JIEKIHUH, NpoeccCrOHaIbHON 6 34
' JTIUHEHHOH anreOpbl - JIUTEpaTyphl, NEPUOAUYECKUX W3IaHUMN.
[ToaroToBKa K MPaKTHYECKOMY 3aHSITHIO.
IIpopaGoTka ekl - BKIIOYACT YTCHUE
2 Pasoen 2.  DnemeHtsl 21 KOHCIIEKTa JIEKIHUH, NpodeccrOHaIbHOM 6
" | BEKTOpPHOH anreOpbl " | nuTepaTypbl, NEPUOJMYECKUX H3IAHHMH.
[ToaroToBKa K MPaKTHYECKOMY 3aHSITHIO. 66
Pasoen 3. AHaIHTHICCKAS IIpopaboTtka HGKH?I‘/'I - BKJIOYAET YTEHHE
— KOHCIIEKTa JIeKIHUH, NpodeccCrOHaIbHON
3. | reometpus Ha mwiockoctu U | 3.1 . 6
B TIpOCTpaHCTBE JTUTEPaTyphl, MEPHUOANYCCKAX HU3JaHHU.
[oaroToBKa K MPaKTHYECKOMY 3aHSITHIO.
4, | Pasoen 4. Bgenenme B |4.1. | IlpopabGotka nekuuii - BKJIIOYAET YTCHHE
aHaJM3. KOHCIIEKTa JIEKIHUH, NpoecCHOHaTbHON
JUTEPATyphl, TEPUOANICCKAX HU3JAHHH.
[oaroToBKa K MPaKTHYECKOMY 3aHSITHIO.
4.2. | IlpopaboTka JeKUMH - BKIIOYAET YTEHHE
KOHCIIEKTa JIEKIHUH, NpoecCHOHaIbHON 7 35
JTUTEPATyphl, TMEPHOJANICCKUX HW3JaHUH.
[loaroToBka K NpakKTHYECKOMY 3aHSTHIO.
5.2. WN3yuenune  KoHCHEKTa  JIEKUUMH 17
BBITTOJTHEHHS WHINBUTYalTbHBIX
KOHTPOJIbHBIX 3aJIaHUM.
HUTOI'O gacoB B 1 cemecTpe: 25 125
Cemectp 2
5 Pasoen 5. Unrterpanshoe uc- | 5.1 [IpopaboTka nexuuid - BKIIOYAET 5
quciieHHe (QYHKIMH OHOH Ie- YTEHHUE KOHCIIEKTa JIEKLWH, 40
pEMEHHOM. PO eCCHOHATTEHOM JINTEPATYPHI,
MEPUOTUIECKUX W3JaHNH.
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ITonroroBka K
3aHATHUIO.

MIPaKTHYECKOMY

5.2

M3yueHue KOHCHIEKTa JEKUUWA s
BBITIOJTHEHHS WHIWBHTYy aTbHBIX
KOHTPOJIbHBIX 3aJIaHUM.

6 Pa3zoen 6. luddepennmansaoe
HcYUnCIIeHne QYHKINU He-
CKOJIBKHX TIEPEMECHHBIX.

6.1

Pabota ¢ JEKIIMOHHBIM MaTEpUAIIOM,
MOMCK © 0030p JIUTEpaTypel U
3JIEKTPOHHBIX HUCTOYHUKOB
HHPOPMAIIUK TIO0  MHIUBHYATHEHO
3aJlaHHON Tpobneme. BrimonHeHne
3aJTaHA KOHTPOJILHOH PaOOTEHI.

6.2

N3yuenue KOHCHEKTa JIEKUMHA I
BBITIOJTHEHMS VHAWBUTyaJIbHBIX
KOHTPOJIBHBIX 33JJaHUM.

7 Pazden 7. Tud-
(bepeHIanbHbIe ypaBHEHHSI.

7.1

PaboTa ¢ JeKIMOHHBIM MaTepHasIoM,
MONCK M 0030p JUTepaTrypel H
3NEeKTPOHHBIX HCTOYHHUKOB
nHpOpPMALMM TIO0 HMHIWUBHIYAIBHO
3alaHHOW Tpobneme. BrimonHeHne
3aJIaHuil KOHTPOJIBHOH PaOOThI.

7.2

MN3ydenne KOHCIEKTa JIEKUUWA IS
BBINOJTHEHUS VHIUBUYAJbHBIX
KOHTPOJIbHBIX 3aIaHUM.

8 Pazoden 8. Ynucnossle u
(YHKIIMOHAIBHBIC PSIBI.

8.1

[IpopaboTka neKkuii - BKIIOYAET
YTEHUE KOHCIICKTA JICKITUH,
po(ecCHOHATBHON TNTEPATYPHI,
NEPUOTUYECKUX U3TAaHUN.
BrinosiHenue 3ajaHnii KOHTPOJIBbHOU
paboTHL

8.2

Brinonnenue 3aganuii KOHTPOJIBHON
paboTEHI.

40

9 Pa3zoen 9. Ciiyuaiinbie coObI-
THSL ¥ CITy4aliHbIC BEJIMYNHBI.

9.1

BrinosiHenue 3ajaHnii KOHTPOJIBbHOU
paboTHI,
mpopaboTKa JIeKIHH.

9.2

N3yuenue n0MoaHUTENbHON
JIUTEPaTypPHI 110 pa3aemy.
Brinonnenue 3aganuii KOHTPOJIBHON
paboTHL

10 | Paszoen 10. MeToasl MaTema-
THYECKON CTATUCTUKHU

10.1

BrinosiHenue 3ajaHnii KOHTPOJIBbHOU
pabotsl. MccnenoBarensckas pabota
W y4acCTHE B HAYUYHBIX CTYJCHUYECKUX
KOH(EPEHIIUSX.

42

HUTOI'O yacor Bo 2 ceMecTpe:

47

122

BCEI'O uyacoB

72

247

5. HEPEYEHDb YYEBHO-METOJINYECKOI'O OBECIIEYEHUA IJI5
CAMOCTOSTEJABHON PABOTHI OBYUYAIOIIUXCS IO JUCIHUIIIUHE

5.1. MeTtoan4yeckue yKkazaHusi 1JIS MOATOTOBKH 00YYAIOIIUXCS K JIEKIIUOHHBIM 3aHATHAM

Jlekniusgs — D3TO CHCTEMaTH4YeCcKOe,

IMOCICI0BAaTCIILHOC,

MOHOJIOTHYCCKOC YCTHOC

U3JI0’KEHHE TIPerojaBaTesieM ydeOHOro MaTepHuaia, Kak MpaBUIo, TEOPETHIECKOTO XapaKTepa.
Kak onHa u3 opraHum3alMOHHBIX (OpM OOYYEHUS W OJUH M3 METOJIOB OOYYEHHUS JIEKIHS
TPaAWIMOHHA IJISl BBICIICH MIKONBI, TJ€ HA €€ OCHOBE (OPMHUPYIOTCS KypChl IO MHOTHM
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npeaMeTaM yuyeOHOTo TUTaHa.

Jlexiust siBisieTcss BeAymie (opMoOil opraHHW3aluy y4eOHOro MpoIecca B BBICIIEM
yuyeOHOM 3aBejeHUH. OCHOBHBIMM OpPIaHU3ALMOHHBIMU BOIPOCAMH IIPH 3TOM SBISIOTCS, BO-
NIEPBBIX, NOJrOTOBKA K BOCHPUSITHUIO JIEKLUHM, W, BO-BTOPHIX, KaK 3aIllMCBIBATH JIEKIIMOHHBIN
MaTepual.

Ocoboe 3HauyeHWE JIEKIUU COCTOUT B TOM, YTO 3HAKOMHUT CTYIACHTOB C HAYKOM,
pacumpsieT, yriayosseT U COBEpIICHCTBYET paHee MOJy4YeHHbIE 3HaHMs, (GOpMUPYET HaydHOe
MHUPOBO33PEHUE, YUUT METOAMKE M TEXHHUKE JIEKIMOHHOW paborel. Kpome Toro, Ha jekuuu
MOOWIN3YeTCs BHUMaHME, BbIpaOaThIBAIOTCS HABBIKU CIIYILAHUS, BOCHPUATHS, OCMBICICHHS U
3anuceiBaHusl MHQOpManuu. Bce 3TO mpu3BaHO BOCHUTHIBATH JIOTUYECKOE MBIIUICHUE
00yyYaroIerocs ¥ 3aKJ1aibIBaeT OCHOBBI HAYYHOT'O UCCIIEIOBAHUS.

JlekmoHHOE 3aHATHE MPECIENYET 5 OCHOBHBIX IUIAKTUYECKUX LETICH:

e HudpopMannoHHyto (COOOIEHNE HOBBIX 3HAHUIA);

PaszBuBatomnyto (cucremaTusanuio U 00001IeHNe HAKOTICHHBIX 3HAHUN);
BocnuteiBaromnyro (hopMupoBaHHE B3TIIAI0B, yOSKICHHIA, MHPOBO33PEHHUS);
Crumynupyrouyto (pa3BUTHE [103HABATENbHBIX U IPO(ECCHOHATBHBIX HHTEPECOB);
KoopauHupyromiyro ¢ 1pyrumMu BUAaMu 3aHATHIA

Kaxoil iekinu 0TBOAUTCS KOHKPETHOE MECTO B CUCTEME YUEOHBIX 3aHATUH IO KypCy,
a paboTa C JIEKIMOHHBIM MAaTepUAIOM SIBISAETCS OJHOH U3 (OpM CaMOCTOSATEIBHOM
BHEAyJAUTOPHON paboThl oOyuaronierocs. B 3aBUCUMOCTH OT JUIAKTUUECKUX LIEJIeH BBIIEIAIOT
Ha HECKOJbKO THIIOB JIEKIIMM, KOTOpBIE PA3JIMYAlOTCS 10 CTPOCHMIO, MPUEMaM H3JI0KEHUs
MmarepHaia, xapakrepy 0000LUIeHUH 1 BBIBOJIOB.

CoBpeMeHHas JIeKIHA JODKHA OTBEYaTh LEIOMY psity TpeOoBaHuil. JIekiust momkHa:

e OBITh aKTyaJbHOH (T€Ma JIOJPKHA COOTBETCTBOBATH TPEOOBAHUSAM y4eOHOU
IPOrpaMMBbI U LEISIM 00yUYeHHUS);

® UMETh COLMAIBHO-DPKOHOMUYECKYIO U PO(EeCCHOHAIbHYIO HAIPABIECHHOCTh;

® ObITh KOHCTPYKTUBHOM (MMETh TECHYIO CBSI3b C IPAKTUKOM, ¢ OyAYyIIMM NpouiieM);

e ObITh Hay4HOW (comepXaTh HOBEHITYI0 HMH(DOPMALHUIO 1O pacCMaTPUBAaEMON TeMe,
YUUTBIBaTh OTEUYECTBEHHBIH M 3apyOeXHbIH OIBIT, COOTBETCTBOBATH PErIaMEHTHPYIOIIUM
JIOKyMEHTaM);

® Dpa3BUBaTh yMEHHE aHAIU3UPOBATh, KPUTUYECKH OTHOCUTHCS K TEM WU HHBIM
HaY4HbIM (pakTaM, METOJ1aM, OLICHUBATh UX C PA3JIMYHBIX TO3ULINH;

® CTUMYJIMPOBATh PA3BUTHE TBOPUECKUX CHOCOOHOCTEN;

e OTBeYaTh TPEOOBaHMUAM I'OCYAAPCTBEHHOI'O CTaHIapTa

OTtnenpHbIE YaCTH JEKLUH TIIATENBHO IUNIAHUPYIOTCS U COCTOSIT U3 3 4acTen:

1 yacTh — BBOJIHas WM BeTyIuieHHe. HazpiBaeTcs Tema, popMyaupyroTcs Lenu, 3a1a4H,
JlaeTcsl KpaTKas XapaKTepHCTUKa MpoOJIeMbl, NEepeunciseTcss JUTepaTrypa, YCTaHABIMBAETCS
CBA3b C MPENbIAYIIMMU  3aHATUAMH, JPYTUMH  JUCHUIUIMHAMU UM NPAKTUYECKOU
JesTeNbHOCTBI0. Hepenako TyT e naercs IuiaH JeKIuH.

2 gacTh — OCHOBHAs WJIM U3JI0’KEHUE MaTepuaia JeKuuu. JIornuecku nociaen0BaTebHO
U KOHKpETHO pa3Ouparorcsi (akThl, MPUBOAUTCS HY)KHas HMHQOpMAIMs, aHAIU3UPYETCs
CIIOXKMBIIMNCA ONBIT, JaeTcsi, IA€ HYKHO, MCTOpPUYECKas CIpaBKa, JaeTcsl OLEHKa
CJIOKUBIIEHCS MPAKTUKE U HAYYHBIM HCCIIEIOBAHUSIM, PACKPBIBAIOTCS MEPCIIEKTUBBI PA3BUTHS.
B OCHOBHOW 4YacTH MOCIIEAOBAaTENbHOCTh M3JI0XKEHUS MOXeT ObITh JBosikoi. Ilpu
MCIIOJIb30BaHNU WHIYKTUBHOIO MeTOAa (OT YacTHOTO K oO0mieMy) HperojaBaTellb HadMHaeT
JeKIMIO C paccKas3a, HaOJIOJIeHHs, a 3aTeM BCKpBIBA€T MPUYMHHO-CIEICTBEHHYIO CBS3b U
IPUBOAUT OOYYAIONIMXCS K HpPaBUIbHBIM BbIBOAAM. [IpM HCHONB30BaHUM JE€yKTHBHOTO
merona (orT oOmIero K 4YacTHOMY), CHadaja Jaercss oOIlee TOJO0XKEHHE, a 3aTeéM OHO
BCECTOPOHHE 00OCHOBBIBAETCS.

3 4acTth — 3akioueHue. JIaKOHWYHO, JOXOJYMBO 000OIIAETCS caMoe CYIIECTBEHHOE,
(OpMyYIHUPYIOTCS OCHOBHBIE BBIBOJIbI, TOKA3bIBAETCSI IPUMEHEHUE M3YUYEHHBIX TEOPETUYECKUX
IIOJIOXKEHUI Ha IIPAKTUKE, IIEPCIEKTUBbI Pa3BUTUS BOIIPOCA, JAIOTCS YKa3aHUs K JAJbHEUIIECH
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CaMOCTOSTEIIbHON paboTe, METOIMYECKHE COBETHI, OTBETHI HAa BOITPOCH 00YJAIOIITHUXCSI.

Jiis  moBbiieHuss 3(PQPEKTUBHOCTH JIGKIIUH BaXXHO BBIABHTH WX THIIOJOTHIO,
OCOOEHHOCTH CTPYKTYPBI, 3TAIlbl MOJTOTOBKH M METOJUKY YTCHHS Ka)KJ0TO THIIA.

Buap! nexmii:

1. Boanas nexkumsi umeeT psg ocoOeHHOCTeH. Bo-mepBbIX, 3TOT THIT JIEKIIUU HE
MpeAnojaraeT pacCMOTPEHHE BCEX BOIMPOCOB, Kacarolluxcs AaHHOW Tembl. [IpemonaBarens
OTOHMpaeT OCHOBHBIE MOMEHTHI, KOTOPBIE IMO3BOJIAT 00YyJarOIIEeMyCsl JTydllle YCBOUTh MaTepral.
Bropast 0coOeHHOCTh BBOJHOM JIEKIIUKM — MPOOJIIEMHOE PACKPBITHE TEMBI. JTHUM JIOCTHTAETCS
HeoOXoaumasi TIIyOMHa pacCMOTPEHHS OCHOBHBIX BOMPOCOB M IICJICHANPABICHHOE BHUMAaHHE
00yJaOIIUXCs IPH CIYIIAHUU JCKIIUU, GOPMUPOBAHUE Y HUX MPOOIEMHOr0 MblluieHus1. L{enpb
BBOJIHOM JICKIIMM — «BBECTH» B HAYYHYIO JUCIMIUIMHY, TOMOTAeT IOHATH €€ IPEIMET,
METOHOJIOTHS U T.JI.

2. O630pHas JEKIHsI HOCUT XapaKTep MOBECTBOBAHUS, KOTOPOE COUETACTCS C aHATM30M
1 0000mIeHUsIMH. [ TaBHBIM B 0030pHOM JICKIIUU SBJIICTCS OTOOP M TPYNITHPOBKA MaTepUalia C
TeM, 4TOObI MOATOTOBUTH OOYYAOIIErocs K BOCHPHUSITHIO 3aKOHOMEPHOCTEH, OCBEIIAeMbIX B
JTaHHOU JICKIINH.

3. 3ajaua 0000OIIAOIICH JIGKITUU COCTOUT B CUCTEMATH3allMk U 000OIIEHUH IIUPOKOTO
Kpyra 3HaHHWH, MOJYyYEHHBIX CTYJIEHTaMH B MPOIECCe U3YYCHUS] KOHKPETHON Tembl. B maHHOM
Cllydae IMpernojaBaTesib UMEET BO3MOXKHOCTh CChLIAThCSl Ha M3BECTHBIC CTyIEHTaM (akThl U
COOBITHSI M PaCKpbIBaTh COOTBETCTBYIOIIME 3aKoHOMEpHOCTH. OCHOBHOE TpeOOBaHHE K
o0o0mIaroniet ek, KaKk U K 0030pHOM, — MpoOJeMHOCTh ee cojaeprkaHus. [IpobGiemsr,
paccMarpuBaeMble B JAHHOM THIIE JICKIIUH, SIBJISIOTCS €€ JIOTUYECKOW OCHOBOM.

Boigensitor u gpyrue Qopmbl Jekiuii: seknus-Oecena («auamor ¢ ayauTOpHUE»),
JCKIUS-AUCKYCCHS, JICKIUSI-KOHCYIIbTAINS, TIPOOJIEMHAs JICKIIHSI.

BaxupiM kputepueM B paboTe ¢ JEKIHOHHBIM MaTe€pHallOM SIBISETCS MOJrOTOBKA
00y4aromuxcsi K CO3HATENIbHOMY BOCTPHUATHIO MpernogaBaeMoro marepuana. [lpu moaroroske
oOyyJaromierocss K JIGKIIMA HEOOXOAMMO, BO-TIEPBBIX, NMCHUXOJIOTHUYECKH HACTPOUTHCS Ha ATy
paboTy, oOco3HaTh HEOOXOAWMOCTh €€ CHCTEMaTH4YeCKOrO BBHIMOJTHEHUS. Bo-BTOpHIX,
HEO0OXOJMMO BBITIOJTHEHUE TMO3HABATEILHO-TIPAKTUYECKON JCSITEIPHOCTH HAaKaHYHE JIEKIIMH
(mpocMaTpuBaHUE 3amuced TMPEABIAYIIEeH JEKIMH A BOCCTAHOBIEHUS B TaMSITH paHee
M3Yy4EeHHOTO MaTepualia; O3HAKOMJIEHHWE C 3aJaHusIMU IS CaMOCTOSITEIbHOW paboThI,
BKIIFOUEHHBIMU B MIPOTPAMMY, MOAOOP JTUTEPATYPHI).

Iloozomoexka Kk nexkyuu wMoOOWIH3yeT OOy4arOUIerocsi Ha TBOPYECKYIO paboTy,

IJIaBHBIMU B KOTOPOH SIBJISIFOTCSI YMEHMSI CIIyIIATh, BOCIPUHUMATD, 3alIMCBIBaTh. Jlekuusa — 3To
OJIMH M3 BHUJOB YCTHOM pe4M, Korjga oOy4aroIlMiCs MJOJDKEH BOCHPUHUMATh Ha CIyX
u3jaraeMblii MaTepuain. BHUMaTeNnpHO CiymIarommid oOydaromuiicss HanpsHKeHHO paboTaeT —
aHaM3UpyeT H3JIaraeMblii MaTepHuall, BBIACISAET TIJIaBHOE, 0000IIaeT ¢ paHee MOJIYyYEHHOM
uH(popMalMel U KpaTKo 3aluchiBaeT. 3alMChIBAHNE JIEKIIMM — TBOPYECKHUH Ipoliecc. 3anuch
JIEKIMU KpailHe Ba)kKHA. DTO IMO3BOJISIET HAJOJT0 COXPAaHUTh OCHOBHBIE IMOJIOKEHUS JIEKIUU;
CIoCOOCTBYET MOACPKAHUIO BHUMAHUS; CIIOCOOCTBYET Jy4IlIeMy 3allOMUHAHUS MaTepHara.

Jia >ppexTuBHON pabOTHI ¢ JEKIHOHHBIM MaTEepHAIOM HE00XO0auMO 3a(UKCHpPOBATh
Ha3BaHME TEMBI, IUIaH JIEKIIMA U PEKOMEHJIOBaHHYIO JuTeparypy. [locie atoro mpucrynars k
3alyCHU CoJlepKaHus JeKuu. B opopmileHnn KOHCIIEKTA JIEKIIMH BaKHBIM MOMEHTOM SIBJISIE€TCS
HEOO0XO/IMMOCTh OCTAaBJIATH IOJIA, KOTOpbIE MOTPEOYIOTCS A mocienyromeil paboTel Haj
JIEKIIMOHHBIM MaTepuajioM. 3aBepUIalolllMM 3TallOM CAMOCTOATEIbHOW paboThl Hal JeKIueil
sBIsieTcs 00paboTKa, 3aKperuieHue U yriayosienue 3HaHui no teme. Heobxomumo oOpararsest
K JIEKIIUSIM HEOJAHOKpaTHO. [lepBhIii MpOCMOTp 3amucel KeaTesbHO CAENaTh B TOT K€ JICHb,
KOrza BCE CBEXO B namiATH. KOHCHEKT HYKHO IPOYMTATh, 3allOJIHUTH IMPOMYCKH,
pacimndpoBaTh HEKOTOPHIE COKpalIeHUs. 3aTeM HaJ0 O3HAKOMUTHCS C MaTE€pPHaOM TEMBI IO
y4eOHUKY, BHECTH HY)KHBbIE YTOUHEHHS U JIOTIOJTHEHUS B JICKIIMOHHBIN MaTepual.
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5.2. Meroanuyeckue YyKa3aHusl ISl TOATOTOBKHM OOy4Yamommxcsi K Ja0OpaTOPHbIM
3aHATHAM

['maBHasg wenb 1a0OpPaTOPHBIX 3aHATHA — OCYIIECTBHTH CBSI3b TEOPETUYECKHX
HOJIOKEHUH C NPAaKTUYECKOM  JeHCTBUTENBHOCTBIO, SKCIEPUMEHTAJIbHYK)  IPOBEPKY
TEOPETUYECKHUX TOJIOKEHUH. 3HAKOMCTBO C 000pY/IOBaHHEM M BBHIPAOOTKA HAaBBIKOB PabOTHI C
HUM, ySCHEHHE XOJa BBIIIOJIHEHUS JJaOOPaTOPHOU pabOThl ABJISIETCSA 0053aTENIbHBIM YCIOBUEM
Ka4eCTBEHHOT'O BBIMOJIHEHUS paboThl. Kpome MOCTHKEHUs TTaBHOW IENM - MOATBEP)KICHUE
TEOPETUYECKUX IIOJIOKEHUH Ha J1a0OpaTOPHOM 3aHATUHU pellaroTcs W Apyrue 3azadu. llpum
NOJATOTOBKE K Ja0OpaTOpHBIM paboTaM HEOOXOAMMO O3HAKOMHUTBHCS C METOAMYECKUMHU
yKa3aHUsAMM TOM paboThl, KOTOpas 3HauuTCA B rpaduke ydeOHoro mpormecca. OOyuarommmces
JOJKHA OBITH MTPOBEJICHA MpeABapUTeIbHas MOAroToBKa. OH JOKEH:

- 03HAKOMUTBCSI C COZIEpKAHUEM pabOTBhI;

- IOBTOPUTH TEOPETHUECKUI MaTepral, OTHOCAIIMIACS K JaHHOW paboTe;

- YSICHUTB L€ U 331a4M, IOCTaBJICHHBIE B paboTe;

- OTIPENICUTH TIOCIIE0BATEIBHOCTD BHIITOJHEHHS PaOOTHI;

- IOATOTOBUTh HEOOXOUMBbIE JJIs1 MUCBbMEHHOTO O(OPMIIEHUS CBEECHUS: HOMEP PadOThl, TEMY
¥ 11eJb pabOoThI, MOPSAIOK BHIIOJHEHHS 1 HEOOXOIUMbIE PUCYHKH M TaOIHUIIBI.

5.3. Meroanyeckue yKa3aHuUsl JJIsl NOATOTOBKH OOYYalOIIMXCS K MPaKTHYeCKHUM
3aHATHAM

IloaroToBKa K NpaKTHYECKUM 3aHATHSM

[ToAroToBKy K HpPakTHYECKOMY 3aHSATHIO KaXAbIH OOydarolUICS JOKEH HadaTh C
O3HAKOMJICHHS C IUIAHOM IIPaKTUYECKOTO 3aHATHUS, KOTOPBIM OTpakaeT CoOAcpKaHHE
NpeUIOKEHHOW TeMbl. TmiareabHOE€ MPOJyMbIBAHME U HM3yUy€HUE BOINPOCOB IIJIaHa
OCHOBBIBAeTCS Ha MpopabOTKe TEKYIIEero Marepuana, a 3aTeM H3ydeHHUs o0s3aTeNbHOM H
JIOTIOJIHUTEIIbHOW  JINTEpaTypbl, PEKOMEHJIOBaHHYI0 K JaHHOM Teme. Ha ocHoBe
UH/IMBUYAJIbHBIX MpPEANoYTeHuil oOyuaromeMycs HEOOXOJUMMO CaMOCTOATENbHO BBIOPATh
TEMy JOKJIaJa Mo IMpoOleMe ceMHHapa U 10 BO3MOKHOCTH MOATOTOBUTH 10 HEMY
IIPE3EHTALNIO.

Ecin mporpaMMoli  AMCUMIIIMHBI  [PEAYCMOTPEHO BBINOJHEHHE MPAKTUYECKOTO
3aJjaHMsl, TO €ro He0OXOAUMO BBIIOJIHUTE C YYETOM MPEATIOKEHHON MHCTPYKIUH (YCTHO WIIH
NUCbMEHHO). Bce HOBBIE NMOHATHSA MO HM3y4aeMOM TeMe HEOOXOJMMO BBIYUMTh HAu3yCTh U
BHECTH B TJIOCCApHii, KOTOPBIN Iieecoo0pa3HO BECTH € CaMOro Hauajlga H3y4eHHUs Kypca.
Pesynbrar Takoil pa®OTHI NOJKEH MPOSIBUTHCS B CIOCOOHOCTH OOYyYarolerocsi cBOOOJHO
OTBETUTh HAa TEOPETUUYECKUE BOIPOCHl CEMHHApa, €ro BBICTYIUNIECHUM W YYacTUU B
KOJUIEKTUBHOM  OOCYKJ€HHM BOMNPOCOB H3y4aeMOW TEMbl, MPaBWJIBHOM BBIIOJHEHUH
NPaKTUYECKUX 3a/laHUI U KOHTPOJIBHBIX PadOT.

CTpyKTypa NpPaKkTHYeCKOr0 3aHATHUS

B 3aBucHMOCTH OT colep’kKaHusi M KOJIMYECTBA OTBEJICHHOTO BPEMEHH HAa H3yueHHUE
KaKIO0W TEMBI CEMUHAPCKOE 3aHATUE MOYKET COCTOATH U3 YETHIPEX-TISATH YaCTEH:

1. O6cyxaeHne TeOpeTHIECKUX BOIPOCOB, OMPEEIEHHBIX IPOrPaMMON JTUCITUIINHBL.

2. Jlokna ¥/ UM BBICTYIUIEHHE C MPE3EHTALUsIMU 110 podiieMe ceMUHapa.

3. OOcyX/IeHHEe BBICTYIUICHHUH 10 TeME - JTUCKYCCHSI.

4. BblnojgHEHHE MPAKTMYECKOTO 3aJaHusl C MOCIEAYIOUIMM pa30opoM IOIyuYeHHBIX
pe3yNbTaTOB WM OOCYXJIEHHWE MNPAKTUUYECKOro 3aJlaHusl, BBIMOJIHEHHOIO JOMa, €CJIH 3TO
IIPEAYCMOTPEHO MIPOrpaMMOi.

5. IlogBeneHue UTOTOB 3aHATHS.

IlepBass wacTp — OOCYXICHHE TEOPETUYECKHX BOIPOCOB — MPOBOJUTCS B BHJE
(dbpoHTaTBHON Oecebl CO BCEH TPYMION M BKIIIOYAET BEHIOOPOUHYIO TTPOBEPKY MPETOaBaTeeM
TEOPETUYECKUX 3HAaHMK oOydaromuxcs. IlpumepHas MpPOTOKHUTENBHOCTh — A0 15 MHHYT.
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Bropas wdacte — BBICTyIUIEHHME OOy4aromuxcs C JOKJIagaMH, KOTOpbIE JOJKHBI
COIPOBOKAATHCS PE3EHTALUSAMU C LEJIbI0 YCUJIEHHSI HAIISIIHOCTH BOCIIPUSITHSL, 110 OJTHOMY U3
BOIIPOCOB ceMuHapckoro 3aHsaTHs. OO0s3aTenbHBIA 3JIEMEHT JOKJIala — MpEACTaBICHUE U
aHaM3 CTAaTUCTUYECKHX JIaHHBIX, OOOCHOBAHWE COIMAJIBHBIX MOCIEACTBHHA  JHOO0TO
SKOHOMHUYECKOTO (hakTa, sBICHHS WM Tpouecca. [IpumepHas mpopomxutenbHocTh — 20-25
MUHYT.

[locne poknamoB cieayeT uX oOCyxkaeHue — Auckyccus. B xome storo srama
CEMHUHApPCKOI0 3aHATHS MOTYT OBbIThb 3aJaHbl YTOUHSIOLIME BONPOCHI K JOKJIAAYHUKAM.
[IpumepHass TpoOAOIKUTENLHOCT — 10 15-20 MunyTt. Eciam mporpamMmoil mpenycMOTpPEHO
BBIIIOJIHEHUE IPAKTUYECKOTO 33JaHHUsS B paMKaX KOHKPETHOM TEMBI, TO IPENOoJaBaTelIeEM
ONpe/eNseTCS €ro CoAepKaHMEe M JIaeTCsl BpeMs Ha €ro BBHIIOJHEHUE, a 3aMeT HJET
o0cyxJeHue pe3ynbTaToB. Ecnu mpakTuueckoe 3aJanue JOHKHO OBUTO OBITh BBITOJTHEHO J0MA,
TO Ha CEMHHAPCKOM 3aHSATHHU IPENoJaBaTesib IMPOBEPSET €ro BbINOJIHEHHE (YCTHO WM
nucbMeHHo). Ilpumepnas mnponpomkutenbHocTh — 15-20 munyt. IloaBeneHuem UTOroB
3aKaHYMBAETCS ceMHUHapcKoe 3aHaThe. OOydaromuMcs TOKHBI ObITh OOBSIBICHBI OILICHKHU 3a
paboTy U AaHbl UX YeTKue 000cHOBaHUs. [IpuMepHas poIOIKUTENIBHOCTD — 5 MUHYT.

BOHpOCLI IJIA CaMOCTOSITEJIbHOI MOATrOTOBKH K NPAKTUYCCKHUM 3aHATUAM:

1. Cnyuaiinas BenuuuHa. J[MCKpeTHbIE U HETIPEPBIBHBIE CITy4aliHble BEJIMYUHBI.

2. Kiaccuueckoe U CTaTUCTHUYECKOE OIpeIeJIEHUs] BEPOSITHOCTU coObITHS. ['eomeTprueckas
BEPOSTHOCTD.

3. MeToibl ucciie10BaHMsI CXOMMOCTH 3HAaKOIIOCTOSIHHBIX M 3HAKOIIEPEMEHHBIX PSIJIOB.

4. Jluneitaple ogHOpOHBIC MU (epeHInaIbHbIE YPAaBHEHHS BBICIINX TOPSIIKOB.

5. DKCTpEMyM U YCIOBHBIN 3KCTPEMYM (YHKIIMM MHOTUX TIE€PEMEHHBIX.

6. [TpuOmkeHHBIE METO/IBI BEIYUCIICHUS OTIPEICICHHBIX HHTETPaNIOB ((hOpMYITBI TpaenuH,
PsIMOYTOJIbHUKOB, CUMIICOHA), OIIEHKA MOTPEUTHOCTH BBIYUCIECHUH.

7. HemnpepbiBHocTh pyHK1Mu. Knaccudukaiys Touek pa3pbisa.

8. HecoOcTBeHHBIE HHTETPAJIBI, MPU3HAKU CXOTMMOCTH.

9. ®opmyna Teitnopa u ee CBsI3b C 3a/a4eii MPUOIKEHHOTO BEIYUCIICHHS 3HAYCHUN (DyHKIIHH.
10. ®ynkuuM u criocoOb! ux 3aganusa. OCHOBHBIE AIIEMEHTApHbIE PYHKLUU U UX TPAPUKH.

5.4. Metoanuyeckue yKa3aHusi 10 CAMOCTOATEJIbHON padoTe 00yyaromuxcst
Pabora ¢ auTepaTypHbIMH HCTOYHUKAMM U HHTEPHET pecypcamMu

B mponecce MOATOTOBKHM K IIPAKTHUYCCKUM 3aHATHUAM, O6y‘—IaIOI]_[I/IMC${ HeO6XOJII/IMO
o0patuth 0c000€ BHHMMAaHHE HAa CAMOCTOSTEIbHOE H3y4Ye€HHE PEKOMEHJIOBaHHOW y4eOHO-
METOAMYECKOH (a TakkKe HayYHOH U MOIMYJSPHOI) TUTEpaTyphl.

CamocrosiTenbHast pabora ¢ ydeOHMKaMM, Y4EOHBIMH TIOCOOMSIMHM, Hay4dHOM,
CIpPAaBOYHOW U TMOMYJAPHOM JUTEpaTypoil, MaTepuajaMH MEpUOJUYECKUX W3JaHUH U
I/IHTepHeTa, CTaTUCTUYECCKMMH JOAaHHBIMH SABJISCTCA Hauboiee B(i)(l)eKTI/IBHBIM METOA0OM
NOJYy4YeHUs 3HAHUM, TO3BOJIAET 3HAYUTENBHO AaKTHBH3MPOBATH IPOLECC  OBJIAJICHHS
uHpopmarment, crmocodbcTByeT 0Oojee TIIYOOKOMY YCBOCHHIO HM3Yy4aeMOro Marepuaa,
dopmupyeT y 00yJaromuxcst CBoe OTHOILIEHHE K KOHKPETHOH mpobieme.

Boiee riry0okoMy pacKpBITHIO BOITPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHUTEIHHOM
JUTEPaTypoi, PEKOMEHJOBAaHHOW TIpemnojaBareleM M0 KakKIOH TeMe CEMHHAPCKOro WIIU
IPaKTUYECKOT0 3aHATHUS, YTO MO3BOJSET O0YUAIOIUMCS IPOSBUTH CBOKO MHANMBUIYaJIBHOCTD B
paMKax BBICTYIUICHUS Ha JAHHBIX 3aHATUAX, BBIIBUTH LIUPOKUN CIIEKTP MHEHUH 110 U3y4aeMOU
npoOieme.

IMoaroroBka npe3eHTalMU U JOKJIaAa

[Ipe3enTanus, corjacHO TOJIKOBOMY CIOBapro pycckoro szeika [[.H. Ymakosa: «...
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croco0 moaayu uHGOpMaIMU, B KOTOPOM MPUCYTCTBYIOT PUCYHKH, (poTorpaduu, aHuManus u
3BYK». J[Jis MOATOTOBKM Tpe3eHTallMi PEKOMEHIyeTCsl ucroiib3oBate: PowerPoint, MS Word,
Acrobat Reader. Camas mpocras mporpamma uis Co3JaHus mpescHTanuii — Microsoft
PowerPoint. /[ moAroToBKM Mpe3eHTaluud HeoOX0AUMO coOpaTh U 00padoTaTh HAYAIBHYIO
nHpopMaIuto.

[TocnenoBaTenbHOCTD MOITOTOBKH MTPE3CHTAINH:

1. Yerko cdopMynupoBarh Iefib MPE3EHTAIMH: Bbl XOTUTE CBOK ayIUTOPHUIO
MOTHUBUPOBATH, YOSINUTH, 3apa3uTh KAKOW-TO UA€EH HIIH MPOCTO (POPMAILHO OTYUTATHCS.

2. OmpenenuTh KakoB OyneT QopmaT MNpe3eHTalUu: KUBOE BBICTYIUICHHE (TOria,
CKOJIBKO OYZIET ero MpOoIOJKUTEIBHOCTD) WM 3JIEKTPOHHAS PAacChUIKa (KaKOB OyAeT KOHTEKCT
MIPE3CHTALINH ).

3. OTo0OpaTh BCIO CONEPIKATEIBHYIO YaCTh JJISl IPE3EHTALMN U BBICTPOUTH JIOTUYECKYIO
LENOYKY MPEACTaBICHUS.

4. OnpenenuTh KIFOYEBBIE MOMEHTHI B COJICPKAHUU TEKCTa U BBIICIHUTD UX.

5. OmpenenuTh BUIBI BU3yanu3aluu (KapTUHKM) JUId OTOOpaXKeHMs MX Ha claiiiax B
COOTBETCTBHUH C JIOTHKOH, LIEIBIO U Cenn (KO MaTepuraa.

6. [Tonobpath nu3aitH u GopmaTupoBath ciaiabl (KOJIMYECTBO KaPTUHOK U TEKCTa, UX
pacroyio’keHue, IIBET U pa3Mep).

7. [IpoBepuTH BU3yallbHOE BOCIIPUSITHE MTPE3CHTALIUH.

K Bugam BH3yanm3anuy OTHOCSTCS WJUTIOCTpAllu, oOpasbl, JuarpamMMbl, TaOJIHIIBI.
WNnnrocTpanysi — npeacTaBlIeHUE pealbHO CYLIECTBYIOIIErO 3pUTENbHOro psga. O6passl — B
OTJMYUE OT WUIIOCTpanuidi — meradopa. VX Ha3HadeHHWE — BBI3BaTh SMOLMIO M CO3J1ATh
OTHOILEHHE K HeH, Bo3JeiicTBOBaTh Ha ayauTopuio. C MOMOIIBIO XOPOUIO IPOJYMaHHBIX M
IpeCTaBIsieMbIX 00pa3oB, HWH(GOpPMAIHs MOXET HAJOJITO OCTAaThCS B TMAMITH YEJIOBEKa.
Juarpamma — BU3yalu3alusl KOJUYECTBEHHBIX U KAUeCTBEHHBIX CBsA3ed. VX MCHONB3YIOT A7
yOeauTeNnbHOM TEMOHCTpPAIlMKM JaHHbIX, JJIS POCTPAHCTBEHHOTO MBIIUIEHUS B JONOJIHEHUE K
jgorudyeckoMy. Tabnuna — KOHKPETHBIM, HarJsgHbBIA M TOYHBIM MMOKa3 JAaHHBIX. Ee ocCHOBHOE
Ha3HauY€HUe — CTPYKTYpUpOBaTh MH(OpMAIUIO, YTO MOPOI oOsierdyaeT BOCHPUATHE IAHHBIX
ayIUTOPHUEN.

[IpakTHyeckue COBETHI MO MOJrOTOBKE MPE3EHTAI[MM TOTOBBTE OTAEIBHO:

®  TIeYaTHBIN TEKCT + clailibl + pa3naToyHbIi MaTepua,

e cCiaiipl — BH3YyalbHas Tmojada WHQPOpPMANWH, KOTOpas IOJDKHA COAEpKaTh
MUHUMYM TEKCTa, MaKCUMYM M300paX€HUH, HECYIIMX CMBICIOBYIO HAarpy3Ky, BBIJISJICTb
HArJISITHO U TIPOCTO;

® TEKCTOBOE CO/EpKaHUE MPE3CHTAINN — YCTHAs peub WM YTCHHE, KOTOpas TOJHKHA
BKJIIOYATh apI'yMEHTBHI, (DaKThl, JOKA3aTENbCTBA U YMOLIUHY;

®  pEKOMEHayeMoe YHCIo chaiinoB 17-22;

e oOs3arenpHas MHGOpMAIUSA JUIS NpPE3CHTAlMU: TeMa, (paMuiusg U HMHUIHMAIBI
BBICTYIAIONIETO; TUTAH COOOIIEHUS; KpaTKUE BBIBOJABI M3 BCETO CKAa3aHHOTO; CITMCOK
UCIIOJIb30BAaHHBIX HCTOYHHUKOB;

®  pa3laTOYHBIN MarepHana — JOJDKEH oOecrneunBaTh Ty ke IIIyOMHY M OXBaT, YTO U
’KMBOE BBICTYIUICHHE: JIFOJU OOJBIIE TOBEPSIOT TOMY, YTO OHH MOTYT YHECTH C COOOH, 4eM
UCUE3AIOUINM HM300paXXeHUsM, CJIOBa W Claiabpl 3a0bIBalOTCSA, a pa3faTOuHBIA Marepuan
OCTaeTcs TIOCTOSTHHBIM OCSI3a€MBIM HAallOMUHAHHUEM; Pa3AaTOYHBIA MaTeprall BaXKHO Pa3/iaBaTh
B KOHIIE MPE3CHTAIMH; Pa3JaTOUYHbI MaTepHajbl JOJKHBI OTIMYATHCS OT CIAiI0B, JOJIKHBI
ObITH O0J1€€ NH(DOPMATUBHBIMH.

Tema noknana 1omkHa OBITH COrJIaCOBAaHHA € TPENoaBaTeeM U COOTBETCTBOBATH TEME
yueOHOro 3aHsATUSA. Matepuanbl MPU €ro MOATOTOBKE, JOJIKHBI COOTBETCTBOBATH HAy4YHO-
METOJUYECKUM TpeOOBaHMSIM By3a M OBITh yKa3zaHbl B Aokiane. HeoOxomumo coOiromarh
perjJamMeHT, OrOBOPEHHBI MpH TNOJdydeHHH 3afaHus. MimocTtpauuu IOMKHBL  OBITH
JIOCTaTOYHBIMU, HO HE YPE3MEPHBIMH.

PaGora crymeHta Han AOKIAAOM-TIpEe3eHTALMEN BKJIOYAeT OTPabOTKYy yMEHHs
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caMoCTOSITeNIbHO 0000mIaTh MaTepuan | JelaTh BBIBOJABI B 3aKIIOYEHHUH, YMEHHUS
OpUEHTUPOBATbCA B MaTepualie U OTBEYATh HA JIONOJHUTENIbHBIE BOIPOCHI CIIyIIATENIEH,
0TpabOTKY HaBBIKOB OPAaTOPCTBA, YMEHUS IPOBOAUTDH JUCITYT.

JIOKJa{4MKK TOJKHBI 3HATh U YMETh: COOOLIaTh HOBYIO MH(OPMAIIHIO; HCIIOIB30BaTh
TEXHUYECKHUE CPEJICTBA; XOPOIIO OPUEHTHUPOBATHCS B TEME BCErO0 CEMUHAPCKOIO 3aHSATHS;
JUCKYTHPOBATh U OBICTPO OTBEYATh Ha 33/JaHHBIC BOIPOCHI; YETKO BBHIIOJIHATH YCTAaHOBJICHHBIH
pernament (He Oonee 10 MuUHYT); MMETh MpPEACTaBICHHE O KOMIIO3UIIMOHHON CTPYKTYpe
JIOKJIaJa u JIp.

CTpyKTypa BBICTYIJICHUS

Berymenne momoraer o0ecnedyMTh ycreX BBICTYIUIGHHS MO JIIOO0OH TeMaTHuKe.
Berymnienune nomKHO coiepaTh: Ha3BaHHME, COOOIICHHE OCHOBHOM WU, COBPEMEHHYIO
OLICHKY NpPEIMETa U3JI0KEHUS, KpPaTKOE MEPEUNCICHUE pPacCMaTPUBAEMbIX BOIPOCOB, KUBYIO
UHTEpECHYI0 (OpMYy U3IOKEHUS, aKIEHTUPOBAHWE BHUMAHUS Ha BaXXHBIX MOMEHTaX,
OPUTHMHAJILHOCTD MO/IX0/1A.

OcHoBHasi 4acTh, B KOTOPOM BBICTYHAIOMIMA JIOJKEH TIyOOKO pPacKpbITh CYTh
3aTPOHYTOW TEMBbl, OOBIYHO CTPOMTCS 10 NPUHLUIY OT4YeTa. 3ajadya OCHOBHOM YacTu —
MPEJICTaBUTh JIOCTATOYHO JAHHBIX IJIS TOTO, YTOOBI CIyIIATENIH 3aMHTEPECOBATUCH TEMOM U
3aX0TeNIM O3HAKOMUTBHCSA ¢ Marepuanamu. [Ipu 3ToMm soruueckas CTpyKTypa TEOPETUUYECKOTO
0JIoKa HE JOJDKHBI J1aBaThCs 0e3 HarisgHBIX MOCOOWM, ayauo-BH3YalbHBIX U BU3YaJIbHBIX
MaTepuasoB.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Ne Buabl yueOHoii padoTsl O0pa3oBaTe/bHbIE TEXHOJIOTHH Bcero yacoB
n/n 090 | 30
1 2 3 4 S5

Cemectp 1
1 |Jlekuus «Bextopsr Ha | IIpoGnaemuas nexuus. [Ipesentanus 2 2
IUIOCKOCTH U B TIPOCTpaH-
CTBE»
2 | IIpakTuyeckoe 3ansatue | [IpoOGnemuas nekuus. [lpesenranus 2
«Onpenenurenu KBajapat-
HBIX MaTPHUID)
3 | [IpakTuyeckoe 3anatue | [Ipobnemuas nexkuus. Ilpesentanus 2 2
«Pemienne cucrem auHEN-
HBIX anredpanvecKux
YPaBHEHUI)
4 | Jlexuwmst «[Ipumenenne | [IpobGnemuas nexuus. [IpeserTarus 2
IIPOU3BOJHOM K HCCIENO-
BaHUIO QYHKIIUN
HToro 1yacos 3a cemecrtp: 8 4
Bcero yacos: 8 4
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7. YYEBHO-METOJUYECKOE W HMH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUIINHBI

7.1. IlepeyeHb OCHOBHOM ¥ JONOJHUTEIHLHON Y4eOHOM JIUTEPaATYPbI

CnHCOK OCHOBHOI JIMTePaTyphl

Kasues, B. M. BBenenue B MmareMatuky : ydeOHoe mocobue / B. M. KasueB. — 3-¢ m3n. — Mocksa : HTepHeT-
Yuugepcurer Mupopmanuonnsix Texnonoruit (MHTYUT), Ait Ilu Ap Meana, 2020. — 197 ¢. — ISBN 978-5-
4497-0547-1. — Tekct : 3MeKTpOHHBIH // DnekTpoHHO-OnOmuoTeunas cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/94850.html (mara oOpamenus: 11.01.2022). — PexuMm gocTyma: Ajisi aBTOPU3HP.
M0JIb30BaTeNen

l'opOynoB, B. B. Marematuka. B 2 wactsax. Y.l : yueOHO-Merommueckoe nocobue / B. B. T'opOyHos, O. A.
CoxonoBa. — BopoHex : BopoHexckuii rocy1apcTBeHHBIN TexHndeckuid yausepcuret, 9bC ACB, 2019. — 180 c.
— ISBN 978-5-7731-0810-8, 978-5-7731-0811-5 (4.1). — TeKcT : 3JMEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/93322.html (zata ob6pamenus: 05.01.2022). —
PexuM 10CTyna: I aBTOPU3UP. MOJIb30BaTeIeH

TopOynoB, B. B. Maremaruka. B 2 wgactsax. U.2 : ydeOHO-MeToamueckoe mocodme / B. B. T'opOynos, O. A.
CoxkonoBa. — Boponex : BopoHexckuii rocyapcTBeHHBINH TexHuUeckuit yauBepcuteT, O96C ACB, 2019. — 101 c.
— ISBN 978-5-7731-0810-8, 978-5-7731-0812-2 (u4.2). — TekcT : 3ICKTPOHHBIH // DIIEKTPOHHO-OMOIHOTEUHAS
cucrema [IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/93323.html (zata ob6pamenus: 06.01.2022). —
Pexxum noctyna: Juis aBTOPU3HP. NMOJIb30BaTENeH

Mup3osn, M. B. Matematuka : kypc aekimii / M. B. MupsosH, T. X. Cauer. — CraBpomnoiis : CeBepo-KaBkaszckuii
tdenepanpbiil yHHBEpcHuTeT, 2018. — 153 €. — Teker : 3meKTpoHHbIH // DIeKTpoHHO-0HOIHOoTeuHass cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/92557.html (mara ob6pamienus: 06.01.2022). — Pexum
JIOCTyINa: JIIsl aBTOPU3UP. M0JIb30BaTeIeH

CnHCcOK 10N0JTHUTEJLHOI JTUTepaTypsbl

baspun, 1.1. Beiciias matematuka. [ Tekcr]: yueounk/ M.U. baspun.- M.: Akagemust, 2010.- 616 c.

BepuueB, C.H. CneuuanbHble TIJIaBbl BbICIIEH MaTeéMaTUKH. PyKOBOJACTBO K pELIEHUIO 3adady [0 TEOpHUHU
BEPOSATHOCTEW [DJEKTpOHHBIA pecypc]: yuaebHoe mocobue/ Beprmuer C.H., Uxkpsaaukos B.U., Byteipur B.M.—
OnekTpoH.TeKcToBbIe JaHHble.— HoBocubupck: HoBocuOHMpckuii rocyqapcTBEHHBIH TEXHHMUYECKHH YHHBEPCHTET,
2009.— 100 c.— Pexwum goctyna: http://www.iprbookshop.ru/45437.— 5BC «IPRbooksy, o mapo:ro

Bunenkun, 1.B. Bpiciias Maremaruka s CTYJEHTOB 3KOHOMHMUYECKHX, TEXHHUYECKHUX, €CTECTBEHHO- Hay4HbBIX
crneuuanbHocreil [Tekcr]: yue0. mocobue/ M.B. Bunenkun, B.M. I'poGep.- Pu//1.: ®enukc, 2004.- 416 c.

OO0wmmii kypc Beicuield matemaTuku [Tekcr]: yueOnux/ nog pen. B.W. Epmakosa - M.: UHOPA-M, 2005.- 656 c.

Yeprenko, B.Jl. Beicmast marematnka B mpuMepax W 3afgadax. ToMm 1 [DmekTpoHHEIH pecype]: yueOHoe mocodme/
Yeprenko B.JI.— Onekrpon.tekctoBbie maHHble.— CII0.: Ilommrexnuka, 2011.— 709 c.— Pexum mocryma:
http://www.iprbookshop.ru/15890.— DBC «IPRbooksy, 1o mapoiito

Yepuenko, B.JI. Beicmas MaremaTHka B mpuMepax M 3ajaadax. Tom 2 [DIeKTpoHHBIH pecypc]: ydeOHoe mocooue/
Yepuenko B.J[.— DnexrtpoHn.texcroBble aanubie.— CII0.: [Monnrtexnuka, 2011.— 568 c.— Pexwum pocryma:
http://www.iprbookshop.ru/15891.— DBC «IPRbooksy, 110 mapoJio

[Munaues, B.C. Beicmas matemarnka. ba3zossiit kype [Tekcr]: yue6.mocobue/ B.C. lllumaues.- M.: FOpaiit, 2011.-
447 c.

7.2. llepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «AHTEepHET»

Ilepeuens noropopos 36C
YueOHblii rojg HaumenoBanue nokymenTa ¢ | Cpok aeiicTBUs JOKYMEHTA
YKa3aHHEM PEKBU3UTOB
2021-2022 Hoctyn k ObC IPRbooks [Toxxmrouenue ¢ 01.07.2021r.
Horosop Ne8117/2111 ot o 01.07.2022
11.06.2021r.
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7.3. I/IHq)OpMaIIHOHHbIe TEXHOJOTUH, JUINCH3IUOHHOC IPOIrPaMMHO€ odecrneyeHue

JInneH3noHHoe nmporpaMmmMHoe¢ odecmeyeHue PexBHU3UTHI .]'IPIIIeH3Hi71/ AOroBOpoB

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.

Nnentudukarop nmoanucunka: 1203743421
Cpok netictBust: 30.06.2022
(TIpoIeHHE TTOITUCKH )

Ceenenus 060 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
MS Office 2003, 2007, 2010, 2013 64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIuuensus 6eccpodnas

JIMIIEH3MOHHBIH cepTH(HUKAT
Awntusupyc Dr.Web Desktop Security Suite Cepuiinbiii Ne JKS4-D2UT-L4CG-S5CN
Cpok nevictBust: ¢ 18.10.2021 no 20.10.2022

JIunensuonnbiii gorosop Ne 000439/3b-19 ot
SOBbC Axkangemust 15.02.2019r
Cpok aeitctBus: ¢ 15.02.2019 no 15.02.2022

JInuensnonnslii goroop Ne 8117/21 ot
OBC IPRbooks 11.06.2021
Cpok nerictBust: ¢ 01.07.2021 no 01.07.2022

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

8.1. TpeGoBanus k ayiuTOPpUAM (MOMeEIIEHUAM, MeCTaM) /1JIsl IPOBeAeHNsI 3aHATHI
1. YueOnasi aynuTopusi AJsl IPOBeIeHUs 3aHATHH JEKIIMOHHOI0 THIIA.

Habop nemMoHCTpaimoHHOT0 000pYI0BaHUS M YIE€OHO-HATTISAHBIX TTOCOOMH, 00eCTeYnBaOIINX
TEeMaTU4YeCKHe WITIOCTPAIUH:
[Tpoextop — 1 mir.

HoytGyk — 1 mt.
Crneunanu3upoBaHHas MeOeb:
Jlocka yueHnueckas — 2 wT.
Crton oducHsbIi — 3 mT.

Crynpg — 10 wr.

Cryn marknii — 1 mr.

Kagenpa (Tpubynka) — 1 mr.
Cromnel — 30 mt.

Cxkampu — 30 it

Kononkn My3bIKanpHbIE — 2 MIT.

Konauunonep — 1 mr.

2. Y4yeOHasi ayauTOpHMs JJs1 NPOBEICHUS 3aHATHH CEMHHAPCKOr0 THIIA, KYPCOBOIO
NPOCKTUPOBAHUS (BBINOJHEHHSA KYPCOBBIX pPadoT), I'PynmoBbIX M HHIAMBHAYAJIbHBIX
KOHCYJIbTAIHM, TEKYIIEr0 KOHTPOJISI M IIPOMEKYTOYHOM aTTecTaliu.

Criennanu3upoBaHHas MeOeb:
Hocka yuenndeckas — 1 mr
Cros KOMIIBIOTEPHBIN — 12 1T

Croun yuennueckuii — 10 mr
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Cryn yuennueckuit — 20 mr

Cron nByXTyMOOBBIi — 1 1T

Cryn msarkuii — 1 mr

Kadenpa — 1

Ceiid — 1 it

TexHuueckue cpeacTBa OOy4YeHHs, CIyXallue i MpenocTaBieHus ydeOHoW uHpopMarum
0OJIBIION ayIUTOPHH:

ITpoexrop — 1 wir.

Hacrennsiii sxpan — 1 mmr.

HoytOyx — 1 .

Komneiotepsl ¢ noctynom k cetu «MHTEpHET» U JOCTYIOM B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa30BaTeNIbHYIO Cpely OpraHu3aluu:

MonwuTop — 12 mir.

CucremMHbIil 010K — 12 1T,
3. IomemeHue JJIA CAMOCTOATEILHON PadoThI.

bubnmoreuno-u3narensckuit meHTp. OTnen o0Cy)KUBaHUS IEYaTHBIMUA U3IAHUSMHU.

KommiekT npoeKkunoHHBIH, MyJIbTUMEIUIHBII 000pya0BaHuE:
Hacrennsiii sxpan — 1 mr.

HoyTt6yk — 1 mir.

ITpoextop — 1 it

Pabouue cronsl Ha 1 mecto — 21 mmiT.

Crynpsg — 55 wr.

HNudopmannonHo - 6ubnmorpaduyeckuii oraen. Crnennaiu3upoBaHHas MeOelb:

PabGoune cronsr Ha 1 MecToO - 6 mIT.

Crynps — 6 mwr.

KommpioTepHass TeXHHMKa C BO3MOXHOCTBIO TOJKIIOUEHUST K ceTu «VHTepHeT» W
obecrieueHreM JIOCTyIa B 3JIEKTPOHHYIO HMH(GOpMAIMOHHO-00pa3oBaTenbHy0 cpeny OI'BOY
BO «CeBKasl'A»:

[TepconanbHbIi KOMIBbIOTEP — 1 1IT.

Cxanep Epson Perfection 2480 photo

MY MFC 7320R

OTI[GJ'I O6CJ'Iy>KI/IBaHI/I$I QJICKTPOHHBIMU U3JaHUAMMU. CHCI_II/IaJ'H/BI/IpOBaHHaSI MeOeb:

pabouue cTosbl Ha 1 MecTo — 24 miT.

CTyJbs — 24 mT.

TexHuueckue cpeacTBa oOydeHHUs, CIyKallue ISl MpeloCTaBleHUs y4eOHOM HH(opMaliu
0O0JBIION ayAUTOPUU:

uHTepakTuBHas cucrema Smart Bord 480 - 1 .
Monwutop - 21 mr.

Cereoit Tepmunan Office Station — 18 .
[TepcoHasIbHBIN KOMIIBIOTEDP - 3 IUT.

M®VY — 1 mr.

M®VY-1 mt.

ITpunTep — 1 wr.

4. IlomemeHue 51 XpaHeHUs] W NPOPUIAKTHYECKOT0 OOCIY:KMBAHUA YUeOHOIo
o0opynoBaHus

Crernuanu3upoBaHHas MeOEIb:

Cremnaxu — 1 mmT.
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[xad — 1 mT.

Cryn -1 mr.

Kpecio komnproTeprnoe — 4 mr.

Cron — 5 mir.

[Tpodunaktuyeckoe oOCTyKUBaHUE

[Tepdoparop Makita HR2811FT — 1 .

AkkymysitopHas apenb-mypynoept Matepckon JA-13/18M2 — 1 .
HabGops! oTBepTOK — 2 1IT.

[Teecoc Polar 1400 Bt — 1 .

Krnemm 06xuMHbIe — 3 TIT.

Tectep 610k0B tutanus ATX 20/24PIN — 1 mT.

Mynstumerp DT 838 - 1

®en TepmoBo3ayiIHbIN nasabHbld AOYUE 8032 — 1 .

[Masneaux 60 BT — 3 .

YyebHoe mocobre (TmepcoHaIbHBIN KOMIIBIOTEP B KOMIUICKTE) — 2 IIT.
[Taccatmxu — 1 .

boxopesbl — 1 miT.

Kommyrarop 8 Port — 1 mt.

Buemnnit DVD npuBox — 1 1.

Buemmunii xectkuii quck 1 To — 1 .

8.2. TpeGoBanus kK 000pyA0BaHUIO PA00YMX MECT NPenoJaBaTes s u 00y4YaAIHUXCs

1. PaGouee mecTo mpenoaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM C TOCTyroM B MHTepHeT.
2. Paboure MecTa 00ydaromuxcs, OCHAIICHHbIC KOMIILIOTEpaMH ¢ JIOCTYoM B MHTepHeT,
npeHa3HaYeHHbIE JJ1s1 paOOThI B 3JIEKTPOHHON 00pa30BaTEIbHOM cpelie.

8.3. TpeOoBaHus K cieUAJIH3HPOBAHHOMY 000PY10BAHMIO HET

9. OCOBEHHOCTH PEA/IM3ALIMU JUCHUIIJIMHBI VIS THBAJINIOB U JINL C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMM 31O0POBbA

s obecriedeHusi 0Opa30BaHMST HMHBAIUIOB U OOYYAIOIIUXCS C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBbs pa3pabaTbiBaeTcsi (B Cilydae HEOOXOIAMMOCTH) aJanTHpOBaHHAs
oOpasoBartenbHasi MporpaMMa, HHANBUAYATbHBIN YIEOHBINA TJIaH C y4€TOM OCOOCHHOCTEH WX
NCUXO(DHU3UUECKOTO Pa3BUTHSA U COCTOSIHUA 3/I0POBbsS, B YAaCTHOCTH IPUMEHSETCS
WHIUBUTYAJIbHBIN MTOAXO0 K OCBOCHHUIO TUCIHUIUTMHBI, HHAUBUAYATbHBIC 3aJaHUs: TUChMEHHBIC
paboThl ¥, HAOOOPOT, TOJIBKO YCTHBIE OTBETHl W AMANIOTH, WHIWBHUIYyaTbHBIE KOHCYIbTAIUH,
UCIIOJIb30BaHUE JAUKTO(GOHA M JPYTUX 3allMCBIBAIOIIMX CPEACTB JJIi BOCIPOM3BEIACHMUS
JIEKIIMOHHOTO ¥ CEMMHAPCKOT0 MaTepHaa.

B nmensx obecneueHuss 0OydaloOIIMXCS WHBAIMIOB U JIMII C OrPAaHUYECHHBIMHU
BO3MOXHOCTSIMH ~ 3/IOPOBbSI  KOMIUIEKTyeTcs (OHJ OCHOBHOM yueOHOIl jmTepaTypoH,
aJaNTUPOBAHHOM K OTPAHUYEHHUIO BJIEKTPOHHBIX OOpPa30BaTEIbHBIX PECYpCOB, JOCTYI K
KoTopeiM opranu3oBaH B BUI[ Axkamemuun. B OuOnmorexke mNpoBOAATCS WHAMBHUIYaJTbHBIC
KOHCYJIbTAIIMH JIJISl TaHHOM KaTeropuu IMOoJIb30BaTesel, 0Ka3bIBaeTCsl IOMOIIIb B PErHCTPaIIH U
UCIIONIb30BAHUU  CETEBBIX W  JIOKAIBHBIX O3JEKTPOHHBIX 00pa30BaTENBbHBIX  PECypCOB,
MPEIOCTABIISAIOTCS MECTa B UUTAIHHOM 3aJie.
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®OH/J OHEHOYHbLIX CPEJICTB

110 AUCLIHUITIJIMHE MaremaTuka

[Tpunoxenue 1
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1. HACITIOPT ®OHAA OHEHOYHBIX CPEJACTB 110 JUCIHUIIJIMHE
MaTtemMaTHKa

Komnerenuuu, popMmupyembie B ipouecce H3y4eHust JUCHHUILIHHBI

Nunexc @opMyIMpPOBKA KOMIIETEHLIMU

OIIK-1 CriocoOHOCTh penaTh THIOBBIE 33/1a4d NPO(GECCHOHATBHON JESTENbHOCTH HA
OCHOBE 3HAaHMH OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX M E€CTECTBEHHBIX HAYK C
IPUMEHEHHEM MH()OPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI

[K-1 ['0TOBHOCTB M3y4aTh M HCIIOIH30BATh HAYIHO-TEXHUIECKYIO HH(DOPMAIIHIO,
0TEUYECTBEHHBIN M 3apyOEIKHBIN OIBIT O TEMATUKE UCCIICIOBAaHUN
I1K-3 ["'oTOBHOCTB K 00pabOTKE pe3ynbTaTOB IKCIEPUMEHTAIBHBIX HCCIEI0BaHUN

2. 9Tanbl (l)OpMI/IpOBaHI/IH KOMIICTCHIIMHA B IIPOLECCE OCBOCHUS NUCHUIIIUHBI

OcHoBHbIMU 3TanamMu  (OPMUPOBAHUSA YKAa3aHHBIX KOMIIETECHIMH NpU HU3YyYCHHUH
CTYACHTaMH JUCIUIUTUHBI SBJSIFOTCS ITOCIIEA0BATEIFHOE U3YUYEHUE COACPIKATEIBHO CBI3aHHBIX
MeXay coOoi paszzmenoB (TeM) ydeOHBbIX 3aHATUH. M3ydeHuwe Kaxkaoro paszzgena (TE€Mbl)
OperoiaraeT OBJAJEHUE CTYJACHTaMH HEOOXOAMMBIMH  KOMIIETEHIHMSMHU. Pe3ymbrar
aTTEeCTAllMd CTYACHTOB Ha Pa3IMYHBIX 3Tanax (OPMHPOBAHUS KOMIICTCHIIMH IIOKA3bIBACT
YPOBEHBb OCBOCHUSI KOMIICTCHIIUIA CTYICHTAMH.

OranHocTh (OPMUPOBAHUSA KOMIETEHLUN MPSAMO CBS3aHa C MECTOM JTUCIUIUIMHBI B
00pa3oBaTeNIbHOI NporpamMmme.

Pa3zgean (Tembl) DopmMupyeMbie KOMIIETEHIIUH (KOAbI)

JUCIHHUILINHBI OIlK-1 T1K-1 [1K-3
Pazoen 1. DneMeHTHl NUHEHHOMN + + +
anreOpsl.
Pasoden 2. dnemeHThl BEKTOpHOH ai- + + +
reOpBbl.
Pazoen 3. Amanutmueckas reomMer- +
pHsl Ha TJIOCKOCTH W B MPOCTPaH- + +
CTBe.
Paszoen 4. BBenenue B aHaIus. + + +
Pazoen 5. HWurerpampHoe  uc- +
YyHiCcIeHue PYHKIUKM OJTHOW MepEeMEH- + +
HOM.
Pazoen 6. uddepenimanbroe +
UcYHCIeHHEe (YHKIIMH HECKOJIBKHUX + +
NEePEMEHHBIX.
Pazoen 7. uddepeHiuaibHbie + + +
YpaBHEHHUSI.
Pasoen 8. YucnoBele u ¢yHKUINO- + + +
HAJILHBIC PSJIBI.
Pazoen 9. CnyuaiiHple COOBITUS | + + +
ciydaifHble BEJTMYMHEL.
Pazoen 10. Mertoasl MaTeMaTHye- + + +
CKOH CTaTUCTHKH
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3. lloka3zaTenu, KpUTEPUU U UHAUKATOPHI JOCTHKEHUsI KOMIeTEeHIHii, popMHPYyeMBbIX B MpoLecce U3y4eHUs TUCHUTLINHBI
OIIK-1 Cnoco0HOCTD peliaTh THMOBBIE 3a1a4M MPodecCHOHATbHOM 1esITeJIbHOCTH HA OCHOBE 3HAHU OCHOBHBIX 3AKOHOB MaTeMAaTHYeCKHUX U eC-
TeCTBEHHBIX HAYK ¢ IPUMeHeHHeM HHPOPMAIHOHHO-KOMMYHHKAIIMOHHBIX TeXHOJIOT Uil

Ilnanupyembie  pe3y/abTaThbl Kpurepuu oueHuBaHus pe3y/IbTaTOB 00yYeHUs CpencTBa OlIcHUBaHUS Pe3y/bTATOB

o0yueHus o0yueHus

(MHIMKATOPBI  JOCTHIKEHUSI

KOMIIETEeHIUH) HEY/I0BJIETBOPUTEILHO YAOBJIETBOPHUTEILHO XOpo1Io OTJIMYHO Texymmii IIpomexyrounas
KOHTPOJIb arTecTanus

OIIK-1.1.  JlemoHnctpupyer | @parmMeHTapHsle 3HaHus | HemonHele 3HaHUSA o | ChopmupoBaHHbIe, Ho | ChopmupoBaHHEIE u | KoHTtponbHble Ok3ameH

3HaHHUE OCHOBHBIX 3aKOHOB | O TUIOBBIX 33/adax | TUNOBBIX 3aJadax TMPo- | COAEp)KAIlMe OTHAENbHBIE | CUCTEeMaTHYeCKHE 3HAHMA | 3aJaHMs, TEeCTH-

MaTeMaTHYeCKUX, €cTecTBe- | MpodeccHoHanbHO nes- | GeccrnoHanbHON nesTenb- | mpoOenbl 3HAHUSI O TH- | O THUIOBBIX 33ja4ax Npo- | poBaHMe, cobece-

HOHAYYHBIX M oOIenpodec-
CHOHAJIbHBIX JWUCHUIIINH,
HEOOXOAUMBIX ISl PEIICHHUS
THITOBBIX 3a7ad B 00JacTh

TENbHOCTH, OCHOBHBIC
3aKOHBI ~ MaTeMaTHhye-
CKMX M eCTECTBEHHBIX
HayK

HOCTH, OCHOBHBIC 3aKOHBI
MAaT€MaTH4CCKUX MU €C-
TCCTBCHHBIX HAaYK

MOBBIX 3ajadax mpodec-
CHOHAIIBHOH  JIESITENILHO-
CTH, OCHOBHBIE 3aKOHBI
MaTreMaTHYeCKuX M ec-

(deccroHambHOM nest-
TEIBHOCTH, OCHOBHBIE
3aKOHBI MaTeMaTHYECKHX
M €CTECTBEHHBIX HAYK

JIOBaHHE

arpouHXEHepUHU TECTBCHHBIX HAyK
OIIK-1.2. Hcmome3yer 3Ha- | @parmMeHTapHoe ymMeHue | B memom ycmemHoe, HOo | B memom ycmemHuoe, Ho | YcmemHoe U cucteMaTu- | KoHTponbHbIe OK3ameH
HUSI OCHOBHBIX 3aKOHOB Ma- | pelllaTh TUIIOBBIC 33/1a4u | HE CHUCTEeMAaTHUYECKOE | CONepKallee OTAeNbHbIE | YUeCKOe YMEHHE peIllaTh | 3a/laHus, TeCTU-
TEMATUYCCKUX M ECTECTBEH- | MPOoeCCHOHATIBHOM fesi- | yMEHUE peliaTh TUMO- | MPOOENBl B PEIICHUHM TH- | THUIOBBIC 3amaud mnpodec- | poBaHue, codece-
HBIX HAyK [UId pCIICHUS | TSAPHOCTH Ha OCHOBE | Bble 3aaaud MPo(deccHo- | MOBBIX 3aaad MpodheccHo- | CHOHAIBHOW NCSITEIBHOCTH | JIOBAHHE
CTaHAApPTHBIX 3aJ]a4 B arpo- | 3HAHWU OCHOBHBIX 3aKO- | HAJIBHON  JESITENbHOCTU | HaJbHOW NESATENHHOCTH Ha | HA OCHOBE 3HAHUH OCHOB-
WH)XEHEpUHU HOB MaTeMaTHYECKMX M | Ha OCHOBE 3HAHWH OCHOB- | OCHOBE 3HAHMIl OCHOBHBIX | HBIX 3aKOHOB MaTeMaTHYe-
€CTECTBCHHBIX HAYK HBIX 3aKOHOB | 3aKOHOB MAaTEMaTHYECKHUX | CKUX M  €CTECTBEHHBIX

MaTeMaTHYECKUX W €C- | ¥ eCTECTBEHHBIX HAyK HayK

TECTBEHHBIX HAYK
OIIK-1.3. IIpumensier uH- | He Bnaneer  HaBbikamu | YacTWuHO BhafeeT HaBbl- | XOpOILLO BIIAJICET HaBbl- | OmmuHO Biajgeer  HaBbl- | KoHTposbHBIE DK3ameH
(dhopmannoHHO- pelieHns THUMOBBIX 3a- | KAMH PEIICHUs TUIOBBIX | KAMU pENICHUsS THUIOBBIX | KAMH PEIISHUS THUIOBBIX | 3a/IaHusl, TECTU-

KOMMyHI/IKaIlI/IOHHI)Ie TCXHO-
JIOTUU B peH_IeHI/II/I THUITIOBBIX
3a7a4 B obmacTu
arporHXECHEPUHU

a4 1poQecCHoHaIbHOM
NESITeJIBHOCTH  Ha  OC-
HOBE 3HAHHMI OCHOBHBIX
3aKOHOB  MareMaTHde-
CKAX W eCTECTBEHHBIX
HAyK C TIPUMCHECHUEM
nHpopmMannoHHo-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH

3ama4 npodeccHoHaTbLHON
JIeSITEILHOCTH HA OCHOBE
3HAaHUM OCHOBHBIX 3aKO-
HOB MAaTeMaTU4YeCKUX U
€CTECTBEHHbIX HAyK ¢
MpUMEHEHHEM WH(pOpMa-
LIMOHHO-KOMMYyHHKaIIH-
OHHBIX TEXHOJIOTUHN

3amad mpodeccuoHaIbHOM
JIEITEILHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKO-
HOB MaTEMaTHYECKUX H €C-
TECTBEHHBIX HayK C IpHU-
MEHeHHeM  HH(pOopMaIm-
OHHO-KOMMYHHKAIIMOH-
HBIX TEXHOJIOTUH

3amad IpoQecCHOHANTBHOM
eSITEILHOCTH Ha OCHOBE
3HAaHUM OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKHX U €C-
TECTBEHHBIX HayK C MpH-
MEHeHHEeM  WH(OpMaIu-
OHHO-KOMMYHHUKAaIIUOH-
HBIX TEXHOJIOTHUH

posanue, cobece-
JIOBaHHE
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IIK-3 'oToBHOCTH K 00padoTKe pe3ybTAaTOB IKCIIEPUMEHTAIbHBIX HCCIeT0BAHMIA

Ilnanupyembie  pe3yabTaThbl Kpurepun oueHuBaHus pe3y/IbTaTOB 00yYeHUs CpencTBa OlICHUBaHUS Pe3y/IbTATOB

o0y4eHust o0y4eHust

(MHAMKATOPBI  IOCTHIKEHUS

KOMIIETEeHIUH) HEY/I0BJIETBOPUTEILHO YAOBJIETBOPHUTEILHO XOpo1Io OTJIMYHO Texymmii IIpomexyTounas
KOHTPOJIb aTTrecranus

[IK-3.1 TIlpumenser ocHoB- | JlomyckaeT cymectBeH- | JlemoHcTpupyer udactuu- | Jlemonctpupyer chopmu- | demonctpupyer chopmu- | KoHtponbHsie Ok3ameH

Hbl€ 3aKOHBI €CTECTBCHHOHA- | HbIC OIIMOKM B OCHOB- | HbIC 3HaHWUS B OCHOB- | POBaHHBIE, HO MMEIOIIUE | POBaHHBIE 3HAHUS B | 3aJaHUs, TECTH-

YUYHBIX JUCIUIUIMH B MpPO-
(beccroOHANBHON JEATEIBHO-
CTH, METOIbl MaTeMaTHde-
CKOTO aHajiu3a W MOJEIHPO-
BaHWS, TEOPETHYECKOTO |
9KCIIEPUMEHTAIIBHOTO HCCIIe-
JIOBaHUS ¥ 00pabOTKe WX pe-
3yJILTATOB

HBIX CIOCO0ax HCIOJb-
30BaHUS  HAY4HO-TEX-
HUYECKOW MH(OpMAIn,
OTCYECTBEHHBIH H 3apy-
OCXHBII OIBIT 10 TeMa-
THKE HCCIICIOBaHUH

HBIX CHoco0aX HCIOIb30-
BaHUS HAYYHO-TCXHHUYC-
cKoif wmH(popMmanmu, ore-
YeCTBEHHBIN M 3apy0exk-
HBIH ONBIT II0 TEMATHKE
HUCCIIEI0OBaHUMI

OTJEJbHBIE NPOOENbl 3Ha-
HUA B OCHOBHBIX CIIO-
cobax HCTIOJIb30BaHUSA
Hay4HO-TEXHHYECKOH HH-
dopmanuu,  OTEUECTBEH-
HBIA ¥ 3apyOeKHBIA OIBIT
M0 TEMaTHKEe HCCIIeq0Ba-
HUU

OCHOBHBIX CITOCO0OaxX HcC-
MOJIb30BAHUS HAYYHO-TEX-
HUYECKOH  mH(pOpManuy,
OTEUECTBEHHBIH U  3apy-
OEKHEIN OIBIT IO TEMAaTH-
Ke MCCIIeN0BaHuit

poBaHue, cobece-
JIOBaHIE

I1K-3.2 Hcnonb3yeT OCHOB-
Hbl€ 3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCHUIIJIMH B MPO-
(heccroOHATBHON  JCATEBHO-
CTH, METOINBl MaTeMaTHde-
CKOTO aHajJm3a M MOICIHPO-
BaHUS, TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUS yMeTh 00OpabaThI-
BaTb UX PE3YyJIbTAThI

VYmeer YaCTUYHO
000011aTE ¥ HCII0JIL30-
BaThb Hay‘-IHO-TeXHI/I‘-Ie-
CKYIO HH(POPMAIIHIO,
OTEYECTBEHHBIH U 3apy-
OEXKHBIM OIBIT IO TEMA-
THKE UCCIEI0BaHUI

JeMoHcTpupyeT B 1€510M
YAOBIETBOPUTEIbHBIE, HO
HE CUCTEMATU3UPOBAHHBIC
yMEHHUS 00001IaTh U UC-
MOJIb30BaTh HAYYHO-TCX-
HUYECKYI0 HH(pOPMAIHIO,
OTCYECTBCHHBI M 3apy-
OCXKHBIH OIBIT IO TEMATHU-
K€ UCCIIeTOBaHHMA

JleMOHCTpUpyeT B LEJIOM
XOpOIIKUE, HO COJIEPIKaIIHe
OTJICNIbHBIC TPOOEIBI yMe-
HHAS 0000LIaTh M UCIIOJIb-
30BaTh HAYYHO-TCXHUYEC-
CKyI0 WH(pOPMALHUIO, OTe-
YECTBEHHBIH H 3apyOex-
HBI ONBIT 1O TEMAaTHKE
HCCIIEJOBAHUHI

JemMoHCcTpUpyeT ymeHus
000011aTh ¥ KCIIOIL30BaTh

HAY4YHO-TEXHHUYECKYIO
uHdOpMaLMIO,  OTedyecT-
BEHHBII W 3apyOeKHBIH
OTIBIT TIO TEMAaTHKE HCCIIe-
JIOBaHUI

Kontposnbhbie
3a/aHus, TECTH-
poBaHue, cobece-
JIOBAHIE

DK3amMeH

[IK-3.3 Kpuruueckn OocCMBIC-
JIMBaeT pPe3yJIbTaThl IpUMe-
HEHUS OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX  JIUC-
IUIUIMH B TpOo(eccHoHalb-
HOHM JeATEeNbHOCTH, HCIIOJb-
3yeMble METOJbl MaTeMaTu-
YECKOro aHalu3a M MOJENH-
pPOBaHUS, TEOPETHIECKOTO H
SKCIEPUMEHTAIBHOTO HCCIIe-
JIOBaHMsI Tipu 00paboTKe pe-
3yJbTaTa

@parMeHTapHO ~ BJIAJEET
HaBBIKAMH  00O0OIIEHUS
M CTAaTUCTUYECKOH 00-
paboTku  pe3ysbTaToB
9KCIEPUMEHTOB,  (op-
MYJHUPOBAHUIO BEIBOJIOB
U IpeJJI0OKEHUI

Brnaneer otpmensHeIMH  Ha-
BBIKAMU 00001IeHUs U
CTaTHCTUYECKOM obpa-
OOTKHM pPE3yJIbTaTOB 3KC-
MIEPUMEHTOB,  (HOpMYITH-
POBaHHIO  BEIBOJOB W
MIPEeAIOKEHU I

JleMOHCTpUpyeT B LEJIOM
XOpOIlIKe, HO COofepIKaIne
OTJENbHBIE TPOOensl B
0000IIIEHN W CTAaTUCTH-
gecKkod  00paboTKu  pe-
3yIbTaTOB  3KCIIEpPUMEH-
TOB, (hopmynupoBaHUN
BBIBOJIOB U NPEIIOKECHUH

HemoHcTpupyer chopmu-
pOBaHHBIC 3HAHHMS W Ha-
BBIKaM 0000MIeHNS H
CTaTHUCTUYECKOM obpa-
OOTKM pe3yJIbTaTOB JKC-
MIEPUMEHTOB, (OPMYIUPO-
BAaHUIO BBIBOJIOB U IIpe.-
JIOXKEHUH

KontpomsHble
3a/laHusl, TeCTH-
posanue, cobece-
JIOBaHHE

DK3amMeH
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IIK-1 I'oTOBHOCTDH M3Yy4YaTh U HCIOJIb30BATh HAYYHO-TEXHUYECKYI0 HHPOPMALMIO, 0Te4eCTBEHHbIN U 3apy0e:KHbII ONBIT 0 TeMATHKE HCCJIeJOBAHNI

Ilnanupyembie  pe3yabTaThbl Kpurepun oueHuBaHus pe3y/IbTATOB 00yYeHUs CpencTBa OlICHUBaHUS Pe3y/IbTATOB

o0y4eHust o0y4eHust

(MHAMKATOPBI  JIOCTHIKCHUS

KOMIIETEeHIUH) HEY/I0BJIETBOPUTEILHO YAOBJIETBOPHUTEILHO XOpo1Io OTJIMYHO Texymmii IIpomexyTounas
KOHTPOJIb aTTrecranus

IIK-1.1 Hemonctpupyer | Jlomyckaer cymiectBeH- | JlemoncTpupyer uactud- | Jlemonctpupyer chopmu- | emonctpupyer chopmu- | KoHtponbHsie Ok3ameH

3HAaHWs OCHOBHBIX OTaloB | Hble OIUMOKM B OCHOB- | HbI€ 3HAHHWS B OCHOB- | pOBaHHbIE, HO HMEIOIIME | POBAaHHBIC 3HAHMS B | 3aJaHMs, TECTH-

pa3BUTUS HAyKH M IOJIOXKE- | HBIX cHocobax  oOpa- | HBIX crocobax o0pa- | oTaenbHbIe MPOOENBl 3HA- | OCHOBHBIX crocobax | posaHue, cobece-

HHUS METOJIOJIOTUM HAy4YHOro | OOTKM pe3yNbTaToB 3KC- | OOTKM pe3ysbTaTOB 3KC- | HUM B OCHOBHBIX CIO- | 00pabOTKM  pe3yJbTaToOB | JIOBAaHHE

HCCIICOOBAHUA, 06H1eHayq-
HbIC MCTOJAblI MPOBCACHUSL
COBPCMCHHOTI'O HAYYHOT'O HC-
CJICIOBAHUA

TIEPUMEHTAJIBHBIX nuc-

(G5 (i(0):F:05050%1

MIEPUMEHTAIBHBIX HCCIIe-
JIOBaHUI

cobax 00paboOTKH pe3yiib-
TaTOB  JKCIICPHMCHTAIb-
HBIX UCCIICIO0BaHMUI

SKCIEPUMEHTAIBHBIX  HC-
clIEJOBaHUM

I[IK-1.2 O6pabateiBaeTr u | YMmeer yacTHdHO 00pa- | [JemoHCcTpHpyeT B menoM | JleMOHCTpHpYeT B IeioM | JIeMOHCTpupyeT yMeHus Kountposnbabie OK3aMeH
XpaHAT WHPOPMAIHIO, MONy- | OaThIBaTh  PE3YNBTATHl | YAOBJICTBOPUTENBHBIC, HO | XOPOIINE, HO CoAepKalme | o0pabaThiBaTh pPe3ysbTaThl | 3a#aHWs, TECTH-
YEHHYIO B pe3yNbTaTe M3yde- | HKCIEPUMEHTAIbHBIX HE CHCTEMaTH3HMPOBAaHHBIE | OTACIbHBIC NPOOENBI yMe- | SKCIIEpUMEHTAIBbHBIX HC- | POBAaHHME, cobece-
HUS HAyYHOH JMTepaTypsl UCCIIEJOBaHUI YMEHHUS 00pabaTbIBaTh | HUS o0pabatbIBaTh pe- | clIeJOBaHUN JIOBaHHC

pe3yabTaThl SKCIEPUMEH- | 3ylbTaThl  IKCIEPUMEH-

TaJbHbIX UCCIIENOBAHUMI TaJbHbIX MCCIECAOBAHUN
IK-1.3. Ocymectisier | ®parmMentapHo  BiazneeT | Brmageer ormenbHbiMH Ha- | JlemoncTpupyer B 1enoM | Jlemonctpupyer cdopmu- | KoHTpombHbIe DK3ameH
00OCHOBaHHBIN BHIOOP TEMbI | HABBIKAMU  00OpabOTKM | BbIkaMu  00pabOTKU pe- | XOpoILHe, HO COoJep)Kalllue | POBaHHBIE 3HAHMA M Ha- | 3aJaHus, TECTH-
HayuyHOH paboTel; odopmile- | pe3yabTaTOB  HKCIEPH- | 3YJIBTaTOB  OKCIIEPUMEH- | OTHENbHbIE IpPOOENbl B | BBIKAM o0paboTku pe- | poBaHue, cobece-
HUS y4eOHO- McCleloBaTeNb- | MEHTAIBHBIX  HCCIEN0- | TalbHBIX UCCIEAOBAaHHUN 00paboTKM  pe3yNbTaTOB | 3yAbTATOB  DKCIICPUMEH- | JIOBaHHE
CKHUX paboT BaHWH SKCTIEPUMEHTANBHBIX HC- | TaJbHBIX UCCIIEIOBAHUN

CJIEIOBaHUI
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10.

11.
12.
13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.
24,

25.
26.

4. KoMmmjaekT KOHTPOJIbHO-OICHOYHBIX CPEACTB MO TUCHUIIJINHE

Bonpocskl Kk 32a4€Ty 10 JUCHUTIAHE
«MareMaTnKa»

Martpuiibl, [eficTBus Hax MaTpuniaMu. Panr matpuiibl. OOpaTHas MaTpHIia.

Onpenenurenu, OCHOBHbIE CBOMCTBA ONPEIETUTENEH.

Cucrembl TUHEHHBIX anreOpandeckux ypaBHeHHH. Teopema Kponekepa — Kanemnu. Meron
I"aycca, MmeTron oOpatHoi Matpuilsl, popmyiel Kpamepa.

Bextopsl. OcHoBHBIE onpenenenus. [{nuna Bekropa. JInHelHble onepanuy Hajl BEKTOpaMHu.
CkanspHoe Mpou3Be/IeHne BEKTOPOB, UX CBOMCTBA, KOOpAWHATHAs (opMma, IPUMEHEHHE.
BekTopHOoe mpou3BeieHre IBYX BEKTOPOB, UX CBOMCTBA, KOOpAMHATHAS (hopMa, MPUMEHEHUE.
CwMmelaHHOe TPOU3BEJIEHUE TPEX BEKTOPOB, UX CBOMCTBA.

BreiBom 00miero ypaBHEHHS IIJIOCKOCTH, TE€OMETPUYECKHI CMBICT €ro Kod(pQHUImeHToB.
Paznuunble TUIIBI ypaBHEHUS IIJIOCKOCTH, PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH.

BekropHoe, KaHOHWYECKOE M MapaMETPUUYECKOE YPaBHEHHUS TNPSIMOM B IMPOCTPAHCTBE,
MapajuieJIbHOCTh U MEPIEHIUKYISIPHOCTD IBYX MPAMBIX. YTOJI MEXIY MPSAMON U MIIOCKOCTBIO,
YCJIOBHS IPUHAIICKHOCTH MPSIMOU U TIJIOCKOCTH.

O6miee ypaBHeHHe TpsMoii B R® (ypaBHEHMS NPAMOH Ha IUIOCKOCTH). YTON MEXKIy IBYMS
npsmMbIMUA.  PaccTosHME OT TOYKM 1O MpsAMOW. YCJIOBHA MApPAJUIENBHOCTH M IEp-
IIEHIUKYJISIPHOCTH JIBYX NIPSMBIX. Y PABHEHUE IIPSIMOU B OTPE3Kax.

VYpaBHEHHE OKPYKHOCTH, DJUIMIICA.

VYpaBHeHue runep0Oobl U napadoJIbL.

OnemeHTbl MaTemaTuueckod soruku. Ilpenen mocnenoBaTebHOCTH. beckoHEUYHO Maible
[IOCJIEZIOBATEILHOCTH, TEOpPEMbl O OECKOHEYHO MaiblX. Teopembl O  IHpesenax.
Ilepexon k npeneny B HepaBeHCTBaX. MOHOTOHHBIE NIOCIIEA0BATENBHOCTH.

Yuco e.

OcHoBHblE TeopeMmbl 0 mnpezaenax. Ilepexon k mpeneny B HepaBeHcTBax. [lepBelii U BTOpOi
3aMeydaTesIbHbIE IIPEIEIbl.

Teopema Beiiepmtpacca. HenpepblBHOCTh 3iieMeHTapHbIX (GyHKIUNA. OrpaHMYE€HHOCTh
HenpepbIBHBIX QYHKIMI Ha oTpe3ke. [IpoMexxyTouHble 3HaYEHUS] HENPEPBHIBHBIX (QYHKIUN Ha
otpeske (Teopema bonbiiano-Korm). I'eomeTprudeckuii 1 MEXaHUYECKHI CMBICIT.

Ces3p auddepenuuana u npousBogHol ¢yHkuuu. [Ipumenenune auddepeHunara B MpH-
OJVDKEHHBIX BBIYHCIICHUSX.

[Ipon3BOHBIE CYMMBI, IPOU3BEACHUS U YACTHOTO.

ITpousBosaHas ciaoxHON (QyHKIMH, Jorapu(MUUECKOH, MOKa3aTeNIbHOW, CTENeHHON (YHKIIUH.
[Ipon3BoIHbIE BBHICIINX MOPSAKOB OT CJIOKHBIX (DYHKIUH.

Teopema depma. OGo0IIEHHAs TEOpEMA O CPETHEM.

Teopema Jlarpanxa, Pois.

Teopema Komm. IIpasuino Jlonurans.

[Ipu3Hak MOHOTOHHOCTH QYHKIMU. TOYKH SKCTpEMyMa.

Jloctato4yHsle IPpU3HAKU DKCTpeMyMa. MccienoBanre Ha SKCTPEMYM € ITOMOILBIO ITPOU3BOAHBIX
BBICIIETO MOPSIJIKA.

HauOonbiiee n HaumeHblee 3Ha4YeHUs (PYHKIIMU Ha OTPE3KE.

Boeinyksiocts ¥ BOrHyTOCTh (pyHKIMU. Touku meperunda. ACUMOTOTHI KpuBbIX. OOLIMil miaH
MOCTPOEHHS rPaUKOB.

Bomnpocsl K 3k3aMeHy 10 M CHUILINHE
«MaTeMaTHKa»

HNHaTerpajibHoe ucuncieHue GyHKIHUU OJHON MepeMEeHHOM.
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[TepBooOpasHast GyHKIIMM U HEONPEICICHHBIN HHTETPaI.
CBoiicTBa HEOMpEAEICHHOTO UHTETpaja.
WHTerpan oT OCHOBHBIX 3JI€MEHTApHBIX (PYHKIHI (TaliKIia HHTErPaioB).

obhRE

OcCHOBHBIE METO/bI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA [IEPEMEH-
HOM, HHTETPUPOBAHUE TI0 YACTSM).

WuTerpupoBanue paioHaIbHBIX IpOOeH.

HuTerpupoBanue TPUrOHOMETPUYECKUX (YHKIINH.

[TonsiTHE ONPEIEIEHHOTO HHTETPajia, €r0 FEOMETPHUUECKUNA CMBICTT.
CaoiicTBa OIpeeIeHHOr0 HHTErpaa.

10. ®opmyna HeroTona-JIelionuma. Teopema o cpeHeM.

11. Beluncnenue onpeneaeHHOro HHTerpaia MeTolaMyi HHTETPUPOBAHUS 10 YaCTAM U 3aMEHOMN
MEPEMEHHOM.

12. HekoTopsble reoMeTprueckue U (pu3nuecKrue MpUiIoKEeHUs ONpeaeICHHOr0 HHTErpaa.
HecoOcTBeHHbIe HHTErpabl, MPU3HAKH CXOJIUMOCTH.

5
6
7. WuTerpupoBaHue HEKOTOPHIX UPPAIMOHATBHBIX (DYHKIIUH.
8
9

13. [TpuGsmKeHHbIE METOABI BBIYMCICHUS OMpPEISIICHHBIX HHTETPATIOB (POPMYITBI TpAISIHi, IPs-
MOYT'OJIbHUKOB, CUMIICOHA), OLIEHKA OTPELIHOCTH BBIUHUCIEHUH.

JuddepenunanbHoe ucuucjieHne PyHKIMN HECKOJIbKHX NepeMeHHbIX.

14. YactHble IPOU3BOIHEIC U YacTHBIC TUDepeHITHAITB.

15. Iuddepenuupyemsie pynkunu. Heodbxoaumoe u gocrarouHoe ycinoBue nuddepeHnupyemo-
CTH.

16. [TpousBonnas cnoxHoi GpyHkuuu. [lomueii quddepennunan.

17. IlpousBosHas 110 HANIPABJICHUIO.

18. I'panuent. CBsi3b NPOU3BOAHOM 110 HAIIPABICHUIO C TPATUCHTOM.

19. IIpousBonHbIe U TUdGEepeHIaTbl BEICIIMX MOPSIKOB, PABEHCTBO CMEIIAHHBIX POU3BOIHBIX.
HauOonpiiee n HanmeHblee 3Ha4YeHNUS (QYHKIHH.

20. DKCTpEeMyM M YCIOBHBIHN SKCTpeMyM (DYHKIIMM MHOTHX IIEPEMEHHBIX.

JAudppepenunaibHbie YypaBHEHH .

21. luddepeHnmanbHble ypaBHEHHUs, OCHOBHBIE TIOHATHSL.

22. luddepenunanbHbie ypaBHEHHs 1-ro mopsaka.

23. InddepeHnmanbaple ypaBHEHHS BBICIINX MOPSIKOB.

24. JluneliHbIe OJHOPOAHBIE H(PepeHIHaTbHbIE YPABHEHHS BBICIINX MOPSIKOB.

25. CtpykTypa 00IIIero perieHus JHHSHHOT0 OTHOPOAHOTO ypaBHeHUs, popmyna Octporpa-
ckoro-JInyBuisi.

26. JIlunelinple HEOAHOPOAHBIE MU epeHnnanbHbIe ypaBHeHHS |-T0 opsiaKa.

27. Cucrema 0OBIKHOBEHHBIX Au(QepeHnnanbable ypaBHeHHS |-ro mopsika.

YuciioBbie 1 QYHKIMOHATBbHBIE PSAbI.

28. YncinoBsie psIbl, CXOIUMOCTh H CyMMa.

29. JleiicTBus C psiamH.

30. MeToab! HcCIeI0BaHUS CXOAUMOCTH 3HAKOIIOCTOSTHHBIX PSIJIOB.

31. MeToap! HcCIeI0BaHUs CXOIUMOCTH 3HAKOTIEPEMEHHBIX PSI0B.

32. OyHKIMOHATIBHBIE PSAbI, 00JaCTh CXOIUMOCTH.

33. CreneHHbIe psbl, pa3iiokeHne QyHKIMIA B CTETIEHHBIE PAIbI.

34. Pan Teitnopa, nocTaToYHbIE YCIOBHS CXOAUMOCTH psia Teitnopa. Pasnoskenue aneMeHTapHBIX
¢bynkuuit B psag Teitnopa.
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Cayuaiinbie cOOBITHS.

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

Cay4aiinbple COOBITHSI, OTIEpallMK HaJl YIEMEHTAPHBIMUA COOBITUSIMH.
Kiaccuueckoe 1 cTaTUCTUUECKOE ONPEAEIECHUS BEPOSATHOCTH COOBITHSL.
I'eomeTpuueckas BEpOATHOCTD.

KomOunaTopuka: nepecTaHOBKH, Pa3MEIICHHUs, COUCTaHMS.

VYcnoBHas BEpOSTHOCT.

HezaBucumocTb cOOBITHI.

BeposiTHOCTB TpOn3BEICHHS, CYMMBI COOBITHIA.

®dopwmyia nojaHou BepoaTHocTH. DPopmyria baiteca.
[TocnenoBarenbHOCTh HE3aBUCUMBIX HCTIBITaHUN. Dopmyiia bepHyuiu.
[Totok cobpiTuii. ®opmyina [lyaccona. opmyna Myaspa-Jlamnacca.

Cuayyaiinble BeJIMYHHDI.

45.
46.
47.

48.
49,

50.

CityyaiiHasi BEeJTMUMHA.

JIMCKpETHBIE U HENIPEPBIBHBIE CIIy4aliHbIE BEJINYUHBI.

DyHKIMS pacIpeesICHUs, PacpeleICHUE BEPOITHOCTEN, INIOTHOCT PACIPEAECIICHUS U UX
CBS3b ¢ (DYHKIMEHN pacipeieleHUs.

YucnoBble XapaKTEPUCTUKHU CIIyYalHbIX BEJINYUH.

Bunel pacnpenenenus JUCKPETHBIX ciydyaiHbIX BenuuuH (bepHymiu, OunomuansHoe, [lyac-
COHa, TUIIEPT€OMETPUYECKOE) U UX YHCIIOBBIE XaPAKTEPUCTUKH.

Bunel pacnpesenenns HenpephpIBHbIX CIy4YailHbIX BEIMYMH (PaBHOMEPHOE, HOPMAJIbHOE, 3KCIIO-
HEHIUaJIbHOE, OeTa-pacipeelIeHne) U UX YUCIIOBbIE XapaKTepUCTUKHU. CHUCTEMBI CITy4alHbIX
BEJINYMH.

CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUSA

Kadenpa Marematuku
2021 — 2022 yueOHBIHA O]

DK3aMeHalMoHHbIN ouiteT Ne 1

0 TUCIUTUTMHE MaTemMaTuka
s obydaromuxcs | kypca
HarpaBiieHus noArotToBku 35.03.06 ArpouHxeHepus

1. YucioBble psiibl: OCHOBHBIE ONPEIEIICHHS.
2. HeonpeneneHnslil nHTErpai: OCHOBHBIE onpeaeneHus. CBOHCTBA HEONPEEICHHOTO
MHTErpasa.
3. Pemts nud. ypaBHenue
2 2
4xdx —3ydy = 3x“ydy — 2xy“dx.
3aB. xadeapoi A M. Koukapos
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Bomnpocek! 111 KOJJIOKBHYMOB, co0ece10BaHUS
no aucuunanHe «MaremaTuka»
Marpuusl 4 onpeaeTuTe ] H.
IlonsiTue MaTpuLBL.
Onepanuu HaJ MaTpPULIaMU M UX CBOMCTBA.
Omnpenenureny, UX CBOUCTBA.
Brruucnienue onpenenuTeneil.
MuHops! 1 anredpanyeckue JOMOJTHEHHUS.
Paznoxenue onpenenutens MaTpUIbl 110 AJIEMEHTaM CTPOKH HIIA CTONIONA.
OOpatHast MaTpuia.
Panr matpuiipbl.

NN E

Teopusi cucremM JIMHEHBIX YPABHEHU.

1. Cucremsl N TUHEHHBIX aNTreOpandecKux ypaBHEHUN ¢ N HEU3BECTHBIMU.

2. YcrnoBHue COBMECTHOCTH CHCTEMBI JIMHEWHBIX anreOpandeckux ypaBHeHui (CJIAY).

3. Marpuunas u BexkTopHas 3anuch CJIAY.

4. BBIMYyKIIbIIi MHOTOYTOJIbHUK Ha TJIOCKOCTH M MHOTOTPAHHUK B TIPOCTPAHCTBE.

5. T'eomerpuueckasi UHTepHpeTaLUs PELICHHUS CUCTEM JIMHEWHBIX YpaBHEHUN U Hepa-
BEHCTB.
MeTtonsl pemenust CJIAY (matpuunsiit meton, Kpamepa, ['aycca).
7. Tlpumenenue metona XKopnana-I'aycca Kk BBIYUCICHUSM paHTa MAaTPUIBI U 0OpaTHOM
MaTpULbL.
CucreMbl M IMHEHHBIX YpaBHEHUH ¢ N Heu3BecTHbIMU. Teopema Kponekepa-Kanemnnu.
9. Cucrembl JIMHEHHBIX OTHOPOAHBIX ypaBHEHNH. DyHJaMEHTAIbHAS CHCTEMA PEILICHHIA.

o

oo

JJieMeHThl BeKTOPHOM ajredpsbl.

BexTopsl. OCHOBHBIE OHATHS.

JInneliHple onepanuy HaJl BEKTOPaMHU.
IIpoekuus BekTopa Ha ock. Monynb BekTOpa.

JeiicTBrs HaL BEKTOPAMH.

CxkansspHO€E TPOU3BENECHNE BEKTOPOB.

JInnelHas 3aBUCUMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.

I'eomeTpruyecKuii CMBICH JIMHEHHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinple onepanuy HajJ BEKTOPaMU 33JaHHBIMU KOOPIMHATAMH.
BekropHoe nmpousBeieHre BEKTOPOB, CBOMCTBA, IPUMEHEHUE.

10 CwmerianHOe Tpou3BeIeHNs BEKTOpOB. CBOMCTBA CMEIIAHHOTO MPOU3BEACHHUS.

CoNoR~WNE

AHaJuTHYeCKasi reOMeTPHUs HA MJIOCKOCTH M B IPOCTPAHCTBE.

IIpsimast B mpocTpaHCTBE.

[Ipsimast 1 TITOCKOCTH B MPOCTPAHCTBE.

OO1u1ee ypaBHEeHHE TPSMOi B IPOCTPAHCTBE.

Kanonnueckoe ypaBHeHHE IPSAMOi, MPOXOIALIEN Yepe3 IBE TOUKHU.

Ilepexox oT 0011ero ypaBHEHHS K KAHOHUYECKOMY.

VYron Mexay AByMsl IPSIMBIMHU, YCIIOBHSI MMAPAIIEIbHOCTH U MEPIEHIUKYIISIPHOCTH.

VYron Mexay npsiMOi M TNIOCKOCTbBIO, YCIIOBHUS ApAJUIEIbHOCTH U NIEPIIEHUKYIIPHOCTH.

I1n10CKOCTH, OCHOBHBIE YPAaBHEHHS.

[IpeoOpa3oBanue KOOPJMHAT HA IIOCKOCTH.

0. OOmee ypaBHEHHE ITIOCKOCTH.

11. HenonHble ypaBHEHHS IUIOCKOCTH, YpaBHEHHE IUIOCKOCTH, MPOXOJIAIIEH uepe3 OJIHy, TPU
TOYKH.

12. HopmupoBaHHOE ypaBHEHHE IIOCKOCTH.

13. PaccTosiHHEE OT TOYKH JI0 IIIOCKOCTH.

HRoOoo~NoOar~wNE
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14.
15.

VYT0) MEXIY TUIOCKOCTSIMH, YCIOBHUS ApAIICIbHOCTH M MEPIICHAUKYIISIPHOCTH TIIOCKOCTEH.
Kpussie Broporo nopsiaka. ['unepboia, onpenencHue, BEIBOI ypaBHEHUsI, NCCIIEIOBAHNE
(hopMBI. ACUMITTOTHI TUTIEPOOJIBI

Teopus npeneJsios.

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

10.

11.
12.

YucnoBble NOCIEA0BATENBHOCTH U IIPEAEIIBI.

CBoiicTBa CXOISIINXCS IMOCIECI0BATEILHOCTEH.
[TepemeHHBIE ¥ TOCTOSIHHBIC BETMYMHBI.

@OyHKIMH U c110cOObI X 3aaHus. OCHOBHbIE 3JIEMEHTApHbIE (PYHKIMU U UX Tpa(uKH.
WurepniommpoBanue GyHKIUI.

Ipenen Gpynkimu. OCHOBHBIE TEOPEMBI O Mpeeax.
3amMeuarebHbIE TIPEJIENbI.

3aj1aua 0 HEeNpepbIBHOM HAYNCIIEHUH ITPOLICHTOB.
BeckoneuHo Maiibie 1 GECKOHEYHO OOJbIIHE (PYHKIHH.
OKBHMBaJICHTHBIE OECKOHEYHO MaJIble (DYHKILIHH.
OnHOCTOPOHHNE MPE/IEIBL.

HernpepeiBHOCTS (yHKIMK. Kitaccudukarys Toyek pa3pblBa.

JAuddepenunanbHoe ucuuciaenne GyHKumii 0JHOI MepeMeHHOM.

RBOooo~NOhwNE

=
N

14.
15.
16.

0.
1.

. @opmyna Teitnopa u ee cBA3b ¢ 3a1a4el NPUOIMKEHHOTO BBIUMCIICHUS 3HAUYCHUH (DYHKIUH.
13.

[ponsBoaHast GyHKIHH.

I'eomeTpruecKunii 1 MEXaHUYECKUN CMBICIL.

OcHOBHBIE TIpaBWiIa ¥ pUeMbl A hepeHInpoBaHusL.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKLUH.

[Tpou3BoHas CIOXKHOHN, 0OpaTHOI, HEIBHOH, MTAPAMETPUIECCKH 3aJaHHON (PYHKIHH.
[onsitue nuddepeHumnana, reoMeTpu4ecKuii CMbICI.

OcHoBHbIe cBO¥CTBa MU depeHImana.

[TpouzBosHbie U 1uddepeHIaIb] BHICIIUX OPSIKOB.

NuBapuaHTHOCTH (hOPMBI IEPBOr0 M HEMHBAPHAHTHOCTH (POPMBI BBICIIMX AU PEpEeHIINAIOB.
OcHoBHbIe TeopeMbl Audepennnanbaoro ucuuciaenus (Pepma, Poss, Jlarpamka, Konm).
[IpaBuio Jlonurans packpsITHs HEONIPEACICHHOCTEN.

[Ipumenenue nquddepeHnaIbHOro HCUUCIEHUS K UCCIIET0BaHUIO0 (PYHKIIMI 1 OCTpOE -
HUIO IpauKOB.

[Ipr3Haku MOHOTOHHOCTH.

OKCTpEMYMBI U NPAaBHJIa UX HAXOXKACHUS.

BoInyk10CcTh, BOTHYTOCTD, TOUKHU NIepernda. ACUMITOTHI

HNuTerpajsbHoe ucumncjieHue PyHKUMU OHON NepeMeHHOi.

1.

o

© ooNo o

10

[TepBooOpa3Has GyHKIMU U HEONPEIEICHHBIN HHTErpall.

CBolicTBa HEONPEAEICHHOTO MHTETpaa.

WHTerpan oT OCHOBHBIX JIEMEHTApHBIX (PYHKIHMI (Ta0nKIla HHTErPaIoB).
OcCHOBHBIE METO/BI MHTETPUPOBAHUS (HEMOCPEICTBEHHOE NHTEIPUPOBAHUE, 3aMEHA IIepe-
MEHHOH, HHTETPUPOBAHUE IO YACTSM).

WHTerpupoBaHue palMoHaIbHBIX Jpo0ei.

WHTerpupoBanie TPUrOHOMETPUYECKUX (QYHKINH.

WHTerpupoBaHie HEKOTOPIX UPPALMOHATIBHBIX (QYHKINH.

ITonsiTHE ONPENEIIEHHOTO UHTErpaja, €ro FTeOMETPUUECKUN CMBICI.
CBolicTBa OIpENEIECHHOIO UHTETpaIa.

®opmyna Hetorona-JleitOnuna. Teopema o cpenHeM.
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11. BeluncneHue onpeneneHHoro HHTerpaga MeToJjaMi HHTETPUPOBAHUS 110 YacTIM U 3aMEHOH
IIEPEMEHHOM.

12. HexoTopsie reoMeTpruecKue U (PU3NYECKHe MPUI0KEHHUS OMPEISIIEHHOT0 HHTErpaa.
HecoOcTBeHHbIE HHTErpaIbl, IPU3HAKK CXOJIUMOCTH.

13. IlpubnmKeHHbIE METOBI BBIYUCICHUS ONMPEICIICHHBIX HHTETPAIoB ((OPMYIIBI Tparenuii,
IPSIMOYTOJIBHUKOB, CUMIICOHA), OLIEHKA MOIPEUIHOCTH BBIUYMCIEHUH.

JAudppepenunaibHoe HCYHCACHHE (PYHKIIUMN HECKOIbKHX NIePEeMEHHbIX.
1. YacrtHble npou3BoHbIE U YacTHbIE TUudepeHIabI.
2. Juddepenuupyemsie pyHkimu. Heobxoaumoe u goctatouHoe ycinoBue auddepeHumpyemo-
CTH.
[TpousBoanas cioxxuou dhyakuun. [Tonaeni muddepennmar.
[Ipou3BoHas IO HAIIPABIICHUIO.
I'paguent. CBs3b MPOU3BOJHON MO HAMIPABJICHUIO C TPATHUEHTOM.

o ks w

[IpouzBosHbie U 1uddepeHanbl BEICIIHNX MOPSIKOB, PABEHCTBO CMEIIAHHBIX POU3BOAHBIX.
Haubonpiiee n HanMeHblee 3HaYCHNUS ()YHKIIHH.
7. DKCTpeMyM U YCJIOBHBIN 3KCTPEMYM (PYHKIIMU MHOTUX ITE€PEMEHHBIX.

JAu¢ppepennnaibHbie ypaBHEHU.
1. Juddepenunanbupie ypaBHEHHS, OCHOBHBIE TOHSTHSI.
Huddepennnanpapie ypaBHEHHS -0 IOpsAKa.

3. duddepennmanbapie ypaBHEHHS BHICIINX MOPSIKOB.

4. Jluneiinpie oqHOPOIHBIE MU GEpeHIIATFHBIC YPABHEHHUS BBICIINX ITOPSIKOB.

5. CrpykTypa 001Iero pemeHus JIMHEHHOro OAHOPOIHOTO ypaBHeHus, popmyia Octporpa-
ckoro-JInysums.

6. Jlunelinble HeOAHOPOHBIE MU depeHnanbHbIe ypaBHEHH |-Tro mopsiaka.

7. Cucrema oObIKHOBEHHBIX AH(QepeHnnanbHble ypaBHeHHs |-ro nopsjaka.

YucioBble 1 QyHKIHMOHAIBHBIE PALI.
1. YwucnoBsle psabl, CXOOUMOCTb U CyMMa.
[elicTBus ¢ panamu.
Mertoas!l ucciaen0BaHNs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIOB.
Meroasl uccien0BaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIO0B.
OyHKIMOHANbHBIE PSAbl, 0071aCTh CXOJUMOCTH.
CreneHHbIE psi/ibl, pa3IoKeHUe QYHKINNA B CTENICHHBIE PSIJIbI.
Papn Teitnopa, moctaTouHble YCIOBHS CXOAMMOCTH psifa Teinopa. Paznoxenue
aJIeMeHTapHbIX QyHKIM B psia Teitnopa.

No o krw

Cayuaiinble COOBITHS.

1. Cnyudaiinbie COOBITHS, ONIEPALUU HAJ SJIEMEHTAPHBIMU COOBITHSIMH.
Krnaccudeckoe U cTaTUCTUYECKOE OTpeieNIeHUs] BEPOATHOCTH COOBITHSI.
I'eomeTpuyeckas BEpOATHOCT.

KoMbOuHaTopuka: mepecTaHOBKH, pa3MEIICHUS, COUeTaHuSI.
VYcioBHas BEpPOSATHOCTb.
He3aBucuMocTh COOBITHI.

ok wnN
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7.
8.
9.

BeposiTHOCTE TpOU3BEIeHNUS, CyMMBI COOBITHN.
®opmyna nonaHou BeposTHocTu. PopMmyita baiteca.
ITocnenoBarenbHOCTE HE3aBUCUMBIX UcbITaHUN. DopMyita bepHysum.

10. IMoTok coObiTuit. Dopmymna [Tyaccona. @opmyna Myaspa-Jlamnacca.

CayuaiiHble BeJIMYHHBI.

1. CunydaiiHas BeIM4YMHA.

2. JlMCKpeTHbIE U HEMPEPbIBHBIC CTyYaliHbIC BEIUYHHBI.

3. ®yHKUHMA pacupeneneHus, pacupeeeHe BEpOsSTHOCTEH, IIIOTHOCTh paclpeaesieHUs U UX
CBSI3b C (DYHKIMEH pacipeaesieHus.

4. YucnoBble XapaKTEPUCTHKH CIyYalHBIX BEJIMYHH.

5. Bupasl pacnpeneneHust JUCKpETHBIX ciydaiiHbIX BennuuH (bepHymnnu, 6uHoMuansHoe, Ilyac-
COHA, FMIEPreOMETPUUYECKOE) U UX YMCIIOBBIE XapaKTEPUCTHKH.

6. Bunasl pacnpeneneHust HENPEPbIBHBIX CIyYalHBIX BEIUYUH (PaBHOMEPHOE, HOPMAJIbHOE,
HKCHOHEHIMATIbHOE, OeTa-pacupeiesieHle) U UX YUCIOBbIE XapakTepucTUKU. CHCTEMBI Clly-
YalHbBIX BEJIMYMH.

IIpumepHbIe TeMbI pedepaToB

10 JMcHMIIMHe «MaTemaTuka»
11. Crnyuaitnas BennuuHa. J{UCKpEeTHBIE U HETIPEPHIBHBIE CITyYailiHbIE BEJIMYUHBI.
12. Knaccndeckoe v CTaTUCTUYECKOE OTPEICTICHUS BEPOSTHOCTH COOBITHS. [ eomeTpuueckas
BEPOSITHOCTb.
13. Metoas! Hccae10BaHUs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX U 3HAKOIIEPEMEHHBIX PSI0B.
14.  Jlunelinble oqHOPOAHBIE TU(GEepeHIMATbHbIE YPAaBHEHUS BBICIIUX MTOPSIKOB.
15.  DkcTpemyM M yCIOBHBIHM 3KCTpeMyM (DYHKIIMM MHOTHX HEPEMEHHBIX.
16.  [IpuOGnukeHHbIE METO/Ibl BBIYMCICHUS OIPEIeNIeHHBIX HHTErpajoB ((popMyIIbl Tpanenui,
IPSIMOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOTPEIIHOCTH BHIYHCIICHUH.
17.  HenpepsiBHOCTh QyHKIMU. Knaccudukarmys Touek pa3phbisa.
18.  HecoOGcTBeHHbIE HHTETPAJIbI, IPU3HAKU CXOJUMOCTH.
19.  ®opmyna Teiinopa u ee cBA3b ¢ 3a7aueil MPUOIMKEHHOTO BBIYUCIICHUS 3HAUCHUH (DyHKITUH.

20. ®yHKIMYU U criocoOb! uX 3a1aHvst. OCHOBHBIC dIeMEHTapHbIC (YYHKIMH U UX TpaduKu.

KOHTPOJILH])IB 3aJaHuA MO0 JUCHMUIIJIHHE «MaTemaTuka»

Cemectp 1

BAPHUAHT Nel

3apanue Ne 1. Haiitu MaTpuity, oOpaTHYyIO TaHHOM:

2 1 3
A= 7 3 10
15 6 20
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3aganne Ne 2. Haiftu panr MaTpuisr:

2500
3700
0 00O

3aganune Ne 3. Pemnth cucTeMy ypaBHEHH METOIOM: a) 0OpaTHOM MaTpHUIIHI;
0) mo popmymam Kpamepa; B) metomom ["aycca:
X +x,—4x; =1,
X, +2x,—3x; =5,
3x, —2x, +4x; = 4;

3aganune Ne 4. Jlansr Touku: A(3; 3; 3), B(-1; -5; -7). Haiitu xoopaunatel Touek C u [I, memsammux otpe3ok AB Ha
TPHU paBHbIC YaCTH.

3aganue Ne 5. Jlansl gBa Bektopa d =(8; -7; -2) u 6 =(7; -11; 8). Haiitu yrox (C_l: 6).

x+2\/§+y—2\/§2
4 2

TIPSIMOif; 0) ypaBHEHHE C YTIOBEIM KO3 PHUIIMEHTOM; B) ypaBHEHHUE B OTpPe3Kax; T') HOPMaJIbHOE YpaBHCHIE.

3ananue Ne 6. YpaBHeHue npsiMoil 3aJaHO B BUJE = (0. Hammucats: a) oOImiee ypaBHEHHE

3aganne Ne 7. [To popmynam nudepeHINPOBaHNS HANTH TPOU3BOAHYIO (PYHKITUH:

y=5(x—-2).

3aganmne Ne 8. HaiiTu mpou3BOIHYIO CIOXKHON (QYHKIIUH, IPEABAPUTEIHHO JIorapudMUpys ee:

X(x* +1)
(x-1°

3aganne Ne 9. Haiftu mpou3BOIHYIO ToTapU(MUUECKOM, TIOKAa3aTEIILHOW U CTEIICHHOW () YHKITHIA:
arctgx
y = e,
3aganne Ne 10. Haiiti npon3BOIHYIO TPUTOHOMETPUIECKOH () YHKITHU:

_arcsinx
N

3amanue Ne 11. Halitv ipou3BoHyro Y, HEABHOW QYHKIHH:
X2+y2=4
3apanme Ne 12. HaliTi npou3BoIHbIE BBICIIUX MOPSIAKOB:
y = 3x% — 2X® + 5X + 1, naittn y* .
3aganne Ne 13. Beruucnuts cnenyromuil npeen, UCrnoib3ys npasuio Jlonurans:
2
. X"=1+Inx
m—7m-——-.
x—1 et —e

3apanue Ne 14. Haiitu sxkcTpeMyM (QyHKIUH:

y= (x—2)(3—x)_

X2

3apanue Ne 15. MccnenoBaTh NaHHYIO (YHKIMIO, IIOCTPOUTH €€ TpaduK M HamucaTh ypaBHEHHE KacaTeJbHOW K
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rpaduky B Touke M(X; y):

1 -
=——8e 2, M(©;]).
Y=gt MO

BAPUAHT Ne2

3aganne Ne 1. Haiftu matpuiry, oOpaTHYIO TaHHOM:

1 1 1
A=|1 2 2
2 21

3aganue Ne 2. Haiftu panr MaTpHIIbL:

1 1 -1 -1
1 2 3 4
8 7 6 5
-1 -1 1 1

3aganne Ne 3. Pemnth cucteMy ypaBHEHHI METOAOM: a) OOpaTHOI MaTpPHITHL;
0) mo ¢popmymam Kpamepa; B) metomom ["aycca:
4x, —3x, +2x; =9,
2x,+5x,-3x, =4,
5x, +6x, —2x; =18;

3aganme Ne 4. Haiiti koopauHatel Toukn M( X; y; Z), nensmieit otpe3ok AB mexny Toukamu A(2; 1; 3) u B(3; 5; 4):

a) monoJjam; 0) B OTHOIIEHUH 3:2.

Bamanne Ne 5. J[aHbl BeKTOpBl d = 21 — j— 2k u 6 =80 — 4JT. Haiitu: a) Bextopsl C = 24 u d=2¢

nHbI BekTopoB ¢ 1 O , B) cKanspHEIA KBaapaT BekTOpa C , T) CKalspHOE pous3BeneHue Bektopo C u O ;

Mex Ty BekTopamu C u O .
3aganne Ne 6. Kaxoii yroi oO6pa3yeT ¢ MOJOKHUTEIBHEIM HamnpaBieHueM ocu OX mpsimMast 2x+2y-5=0?

3aganne Ne 7. [To popmynam nuddepeHINPOBaHNS HANTH TPOU3BOIHYIO (PYHKIIUH:
ax—b
4

3apanue Ne 8. Haiitn npousBoiHyI0 CIIOKHOM (DYHKIIMH, IpeIBAPUTEIBHO JIoTapudMUpys ee:

yo (x+1)*%/(x-2)°

3aganue Ne 9. Haiitn npousBogHy0 JT0Orapu)MUIEeCKOH, TOKAa3aTeIbHOM U CTETIEHHOH (hyHKIINIL:

e’ —e*
y = arctg ———
2
3aganune Ne 10. Haiiti npon3BOIHYIO TPUTOHOMETPHIECKON (HyHKIHH:
_ sinx—cosx
sin X +cosx
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3amanme Ne 11. Halitu ipousBojHyro Y, HeABHOH QyHKIMH:
x3+Iny-x%e¥=0.

3aganne Ne 12. Haiiti npon3BOIHBIE BRICITNX MOPSIIKOB!

y= X , HanTH y*.

3aganune Ne 13. BerauciuTs ciexyromuil npenes, NCIos3ys npasmio Jlonurans:

X4

lim —.
3ananue Ne 14. Haiitu skcTpeMyM (QyHKIUH:
y=2e"+e".

3aganme Ne 15. VccnenoBath JaHHYHO (YHKIHIO, TOCTPOUTH ¢€ rpad)Mk M HANKCATh YPaBHEHHE KAacaTeNbHOW K

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

3aganne Ne 1. Haiftu matpuiry, oOpaTHYIO TaHHOM:

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

3apanme Ne 2. Haiftu panr MaTpuupbl:

3 5 7
1 23
1 35

3aganne Ne 3. Pemuth cucTeMy ypaBHEHHH METOAOM: a) 0OpaTHOI MaTpHIIBI;
6) o dopmynam Kpamepa; B) metomom ["aycca:
X, +x,—4x, =1,
X, +2x, —3x; =5,
3x, —2x, +4x; =4,

3ananne Ne 4. Jlans! ase Touku A(3; -4; 7) u B(5; -6; 8). Halit KoopauHATH BEeKTOpa AB ; KOOpIUHATHI TOUKH E(X;
y; Z), nensmier orpe3ok AB B otHOmeHnn 2:3.

3aganue Ne 5. Haittu 1y BekTopa & = 20i +30 j —60K u €r0 HaIpaBJISAIOLUIUE KOCUHYCBI.

3ananue Ne 6. OmnpenenuTh JIOMAAb TPEYTOJbHUKA, 00pa30BaHHOTO NpsMoi 4x+3y-36=0 ¢ ocsMu KOOpUHAT.

3ananue Ne 7. Tlo dhopmynam auddepeHunpoBaHns HAUTH TPOU3BOAHYIO0 (QYHKIIUN:

X ax

c b+c

3ananue Ne 8. HaiiT mpon3BOHYIO CIIOKHOW (DYHKIIMU, TIPEIBAPUTEIHHO JorapuGMupys eé:
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_ (x+1)°
T (x+2)%(x+3)*

3ampanue Ne 9. Haiitu npousBoiHy0 Torapu)MU4ecKoi, oKa3aTeIbHO! U CTEIEHHOH (hYHKIMHI:

1

1+x; 1
y = In(=——)* —=arctgx.
1-x 2
3ananue Ne 10. HaliTi npon3BOJHYIO TPUTOHOMETPUUECKON (DYHKIIUH:
y =tg°x.
3amanue Ne 11. Haiitn Ipou3BoHyro Y, HEABHOH QyHKIMH:

x3+y3-3xy=0.

3ananue Ne 12. HaliTi npou3BOIHBIE BBICIIUX MOPSIAKOB:
Y=+ a’—x? ,  Haiitm y".
3aganne Ne 13. Berauciauts cienyromuil npenesn, HCrnoab3ys npasuio Jlonurams:
X3 -3x7+2
lim =" "%
x-1 x> —4X° +3
3aganne Ne 14. Haiit sxcTpeMyM QYHKINH:
y =x*—2x+3.
3aganne Ne 15. VccrnenoBath maHHYIO (YHKIHIO, TIOCTPOUTH €€ rpadMK W HANWCaTh ypaBHCHHE KacaTeIBHOU K
rpa¢uky B Touke M(X; y):

3
y=4x- % M(2;3).

Cemectp 2
BAPUAHT Nel
3adanue Ne 1. HaliTi HeolpeeleHHBIC HHTETPAJIbL:
o
a)I e X sin 2xdx ; 5) jarctg\/;dx;
) I dx ) j‘ dx
B ; ) | ——.
48 1+3/x+1
3adanue Ne 2. BeraucanThb onpe/esieHHble HHTErpaibl GyHKINH OJTHOM IepeMeHHOI
4 1
dx _x
a)f 6) J' xe “dx

ol+ Jx 0
3adanue Ne 3. BEIYUCIUTH IUIOIAAb (GUTYpPbl, OTPaHUYEHHOH JIMHUSAMU:
y= x2: y=1-x2
3aodanue Ne 4.

a) MccrnenoBath cX0AMMOCTS HECOOCTBEHHOTO HHTETpaJa:
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o0
je_xdx
0

0) Brruncnuth HecOOCTBEHHBINH HHTETpal

A
[ ctgxdx
0

3adanue Ne 5. Haiitu a) gacTHble mpousBogusle 1 Gpynkuun; 6) grad z, |grad _ Z| U IPOU3BOJHYIO T10

HapaBJICHUIO ——

d)[f (S—Zj B Touke A(X;Y); Z =7 =(a1,az).
T
a) Z =52 4 xarsiny;

6) 2 =Xy —4x+y* —3 A1)/ = (2?_\/5)'

3aoanue Ne 6. iccnenoBats Gyukmuio Z=f(X;y) Ha sxcTpeMym.
7=4(x-3y)—xy—4y*—x*+1
3adanue Ne 7. Haiitu ob1ee u yactoe pemenne quddepeHnnaibHOro ypaBHEeHHS.
5 Y'sin x—ycosx =L yg = 0;xp = =
6) YxInx=y"y(e)=e-1y'(e) =1
3adanue Ne 8. Hatit oOmiee u yactoe pemeHne auhepeHIInarTsHOr0 ypaBHEHHUS.
y"'—6y' +9y = 9x% —12x + 2;y(0)=21vy'(0)=3
3adanue Ne 9. Haiitu oO1iee perieHne cucteMsl TudepeHInaIbHbIX ypaBHEHUH.

dx

—=X+4
dt y

dy
—=2X+3
dt y

3adanue Ne 10. MiccrenoBaTh Ha CXOAUMOCTB YHCIOBOU PSJ] C TOMOIIBIO TOCTATOYHBIX ITPH3HAKOB.
00

3n+1
2

n=11/n3"

3adanue Ne 11. Haiitn paguyc M MHTEpBaJl CXOAMMOCTH CTEIICHHOTO psija. MccienoBaTtk cXOMMMOCTh psijia Ha KOHIAX
HHTEpBaJIa CXOTUMOCTH.

© N2
> O (x-6)
n=3 6n

3adanue Ne 12. BerauciuTh NPUOIMKEHHO ONPEAETICHHBIN HHTETPA, UCTIONB3YS PAa3IoKEHUE MOABIHTETPATbHON (PyHKITHH

B CTEIICHHOH psiJl U NOYWICHHOE MHTEIPUPOBaHKE TTOJIy4eHHOTo psijia. Pesysbrat paccuuraTs ¢ TouHocThio 10 £€=0,001.
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1
[ cos J2xdx
0

BAPUAHT No2
3adanue Ne [. Haiitn HeonpeneeHHbIE HHTETPAJIBL:
Xdx
a) J—; 6) |e"In(1+3e*)dx;
(x*+4)° I ( )
2% —3x+1 dx
B) Ia‘dx ; r J— :
X" +1 sin X + tgx

3adanue Ne 2. BeIYUCIUTD ONpEAEIeHHbIE UHTETPajIbl (QyHKIUH OJHOH NepeMEHHOM:

| I
a) | —————; 6) | X cos xdx
0 (x? +1)° 0

xXdx

3adanue Ne 3. BeraucnuTh 1mionians GUrypsl, OrpaHAYCHHON JTHHUSMHE:
T
y=c0s2x;y=0;x=0; x= Z

3adanue No 4.

a) MccnenoBaTh CX0AUMOCTh HECOOCTBEHHOTO HHTETpaa:

© xdx

2X2 -1

0) Bbiuncnuth HecCOOCTBEHHBIN HHTETpal

3 dx
J

2
0(x-1)
3adanue Ne 5. Haiiti a) wacTHBIC IPOM3BOMHBIC Tst pyHKIMK; 6) grad z, |grad _ Z| U TIPOU3BOAHYIO 110
HaTIpaBJICHUIO dx | dz B Touke A(X;y) E T =( )
-V | 5 y), £ =7 =(ay;az).
P d\dz g e
2 -
2 7 =2 ctg(3y —9x), 6) = 2x2 — y? + 24/x + 3,y —4xy; A(41), ¢ = (912).
y

3aodanue Ne 6. ccnenoBath Gyrkunuio Z=f(X;y) Ha sxcTpemMyMm.
7=4x-12y-3xy+4y* +3x*+2.
3adanue Ne 7. Haiitu ob1iee n yacroe pemenne quddepeHnnai-HOro ypaBHEeHHS.

~COXsin 2x;yg = 3;xg = %

5) ym COS4 X = —sin 2X; y(;z') =0; y'(ﬂ') =2, Y"(ﬂ) =-1

a)y' —ysinx=e

3adanue Ne 8. Haiitu ob1iee n yacroe pemenne quddepeHnnai-HOro ypaBHEeHHS.

y' -8y’ +16y =2e*;y(0)=0;y'(0) =1
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3adanue Ne 9. Haiitu ob1uee penrenre cucteMsl AnpGepeHnaIbHbIX ypaBHEHHUH.
dx
— =5X+4y
dt

dy =-2x+11y
dt

3adanue Ne 10. ViccnenoBaTh Ha CXOUMOCTB YHCIOBOM PsiJI C TOMOIIBIO TOCTATOYHBIX IIPHU3HAKOB.

X (5n-3 n

ao1\3n2 +1

3adanue Ne 11. Haiit pammyc ¥ MHTEpBaJl CXOOUMOCTH CTENEHHOTO psima. VccrmemoBaTh CXOIUMOCTH psiia Ha KOHIIAX
HWHTEpBaJIa CXOTUMOCTH.

© n? 43
2 3—n(x+3)”
n=1

3adanue Ne 12. Beraucnuth IpUOIIDKECHHO OMPEeNICHHBIN HHTETPal, UCTIONB3Ys Pa3lIoKEeHHE MOIBIHTETPATbHON (QYHKITUI
B CTEIICHHOH psJl ¥ NOYWICHHOE MHTETPUPOBaHKE TIOJydeHHOTO psifa. PesynbraT paccuurath ¢ TouHocThio 1o £€=0,001.

0 243
[xe™ dx
-0,5
BAPHUAHT Ne3
3adanue Ne . HaiiTu HeolpeeieHHbIE HHTETPAJIbL:
.[ x*dx
R
(3x—="7)dx dx
o |

)
x® +4x% + 4x +16 '[\/er3/(x+3)2

3adanue Ne 2. BI4ucIuTh ONpeAeieHHble HHTErpajibl QyHKIUH OJJHOI NepeMEHHOM:

6) J'xsxdx;

2 e
xadx
a)I—; 6)j|n xdx
2
11+X 1

3adanue Ne 3. Beraucnuts mioiaas GUIypbl, OrpaHUUEHHOM JIMHUSIMU:

y= |X| +Ly=0;x=-2;x=1
3adanue Ne 4.

a) HCCJ’IC,HOB&TL CXOJUMOCTH HECOOCTBEHHOI'O HUHTETpaia:

o0

I arctgxdx

1+x2

6) BeraucanTs HecOOCTBEHHBII HHTETPA
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3adanue Ne 5. Haiiti a) yacTHBIC IPOM3BOIHbIC st pyHKIMK; 6) grad z, |grad _ Z| U TIPOU3BOJHYIO 110

HaIIPaBIICHUIO X( dz BT A(x;y) Z 7T =(az;az)
bl Bl ouke A(x;y); £ =7 =(a1,a2).
P dr\ d g o

a) Z = x*arccos®(x +3y)— y°x + 2; 6) 2 =3/x +y? —6x+3y; A8—2), ¢ = (—4;3).
3adanue Ne 6. Uccnemosats Gynkio Z=f(X;y) Ha skcTpemMyM.

z=2x"+3xy+8y’ —6x—206+4
3adanue Ne 7. Haiitu ob1iee u yactoe pemeHne quddepeHuansHoro ypaBHeHUsL.

a) y'+2—xy:—x2;yo =1xg =3
O 2xy" =y y(9) =8;y'(9) =3

3adanue Ne 8. Haiitu ob1ee u yactoe pemenne quddepeHnnalbHOro ypaBHEeHHS.
Y+ 6y +13y =87 y(0) =2 y'(0) =2
3adanue Ne 9. Haiitu oOriee penieHne cucTeMbl TudGepeHInaIbHbIX YpaBHCHUH.
% =-3X+2Y
dt

%:—2x+y

dt

3adanue Ne 10. ViccnenoBaTh Ha CXOAUMOCTB YHCIIOBOH PSAJ] C TOMOIIBIO TOCTATOYHBIX IPU3HAKOB.

< 1

a—pninn

3adanue Ne [1. HaiiTu pannyc W MHTEPBAI CXOJUMOCTH CTEIIEHHOTO psaa. McciemoBaTh CXOAUMOCTh psjia Ha KOHIAX

HUHTEpBaJa CXOJAUMOCTH.

0 5an
)3

=1 M

3adanue Ne 12 BeraucauTh NPUOIIKEHHO ONPEAeNCHHBIN HHTETPpall, UCTIONIB3YS Pa3loKEHHUE MOIBIHTETPAIbHON (QyHKIINN

B CTEIICHHOM psiJl ¥ OYWICHHOE MHTEIPUPOBaHKE TTOJIy4eHHOTo psijia. Pesysbrar paccunTars ¢ TouHOCTHIO 10 £€=0,001.
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0,5
len(1+ X)dx
0

KoMmieKkT TecToBBIX 3aaHMI
no fucounianie «Maremaruka»

1. Ecnu mMaTpuiisl

-1 0

-6 2

L 4 1
T 74
[—15 10
, -4 3
7 -4

3. |18 -10
4 -3
-7 -4
-6 2
s 41

®opmupyemasi komnerennus OITK-1

2. Jlna matpuig
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A=(3 0 -2\ mw B=|0 -2 1

3JIECMEHT C23 IIPOU3BEIACHHUA

C = AB paBeH:

1.9
2. 0
3.10
4. 6

®opmupyemasi komnerennus [1K-1

3. Ecnu moMeHsTh MecTaMu JBE CTPOKH (J1Ba CTOJIONA) KBAAPATHON MATPHIIBI, TO OMPEACIUTEIH
1. He uzmenurcs
2. Ilomensier 3HaK
3. CraHeTt paBHBIM HYIIIO

4. YBenuuutcs B JIBa pasza

®opmupyemasi komnerennus [1K-3

4. W3BecTHO, 4TO ONpeaeNUTENb KBaApaTHON MaTpullsl A paBeH A. Ykaxure, ueMy OyAeT paBeH

OIIPEJICTTUTENb MATPHUIIBI, TOJYYCHHON M3 MAaTPHIILI A YMHOKEHHEM MEPBO# CTPOKH Ha YucIio (—3).

1. A
2 —A
3 —3A
RN
4 3

®opmupyemasi komnerenuus OIMK-1

5. Yka3arp MaTpuily, KOTOpas UMeeT 0OpaTHYIO
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| ]
|
—

[
[a—

, 00 -2

®opmupyemasi komnerenuus [1K-1

4 4
A=|ay an
6. Anrebpanueckoe IomoHeHne A1 JIEMEHTa a1 MaTPHIIBI (31 dy
ty Ay
1. @31 A3
ty; dxn
o |d31 di3
(r;  dp3
3. |31 43

®opmupyemasi komnerenuus [1K-3

7. Eciin MaTpuLbl
54

a3

33

paBHO:



2 0 1 2
A= H B=

TO omnpeaenuTesb Matpullsl A-B paBen:

0

-16

-32
2

> W

®opmupyemas komnerenuus OIMK-1

8. Pasnoxxenne OIIPCACIINTCIIA

-1 a 0
detd=|2 b 2
3 ¢ 1

10 BTOPpOMY CTOJ'I6I_Iy HUMECT BUA:
1. -4a+b-2c
2. —a+2b+3c
3. da+b+2c

4, 4a-b+2c

®opmupyemasi komnerenuus [1K-1

x+2y=2
9. Ilpu pemieHUH cUCTEMBI 3x— 4-} =17 no npasuity Kpamepa

1 2 2 7 1 2

A= A = VA, =
. 3 4 3 4 2 7
1 2 2 2 1 2

A= LA = LA, =
, 3 4 T -4 ° B3 7
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— L] 1 = L) 2
7 7 7 —4 3 7
3.
1 2 2 2 1 2
A= , *5‘1 — , &2 —
A 3 4 7 4 3 7
®opmupyemasi komnerennus [1K-3
x+2y=0
3x—my=0 _
10. 3naueHue m, Npu KOTOPOM CHCTEMA - MMEET HETPUBUAJIBHBIC PELICHUS PABHO;
1. -6
2. 6
3.0
4. 1

®opmupyemasi komnerennus OITK-1

11. OOuiee penieHre CUCTEMBI UMEET BU/T

x,=C +C,
x, =C;
x, =C,
Torna hyHaaMeHTaATBHOM CUCTEMON PEIICHUH CUCTEMBI MOXKET OBITh

1 1

e=1[.8=|0

. 0 1

1 0

eg=|1].=|0

) 0 0
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4.

®opmupyemasi komnerenuus [1K-1

_}
12. Bekrop, komuHeapHbiii Bekropy (b = (2; —3; —1) paBen

1. b=(5.0:2)

2. b=(8;12;-4)
3. 5:(—4;6;2)
4. b=(6-9,-3)

®opmupyemasi komnerennus [1K-3

kb =1+ 2 K pupmo

13. CkanspHoe Npou3BeieHHE BEKTOPOB d=21—5kn

1. 17
2. 15
3. 10
4. -15

®opmupyemasi komnerennus OITK-1

= = - =
14. BsipaxxeHue 21 (Sf — 4k — 51)Hocne YIPOLIEHUS PaBHO:

. 6j—8k—107

2. -12
3. -10
4. 10

®opmupyemasi komnerennus [1K-1

< -
15. Jlaus Bextops & = (1; 3; 2) n b = (—1; m; 4). [Ipn KaKOM 3HAYEHNH YnCIa M BBIONHACTCS
57



S —
ycnosue @ L b

1. 0
2. 3
3. 2
4. 1
16. 3nauenne |':1 X 'hl, cen @=31=3], b=21-3] -2k paBHO:
1.9
2. 3
3. 10
4. 2

®opmupyemas komnerenuus OIMK-1

17. I[J'II/IHa BCKTOPHOTI'O ITPOU3BCACHUA BEKTOPOB aH b YUCJICHHO paBHA:

1. [Inomanmu TPEYTOJIbHUKA, ITIOCTPOCHHOTO HA BEKTOPAX aH b ;

2. Tlnomany napanienorpamMmma, IOCTPOEHHOro Ha BekTopax (I H b:
3. O6beMy mapaenenurnena;
4. O0wveMy TeTpaspa.

®opmupyemasi komnerenuus [1K-1

18. Ilpu kakomM 3HAYEHHH M,

BekToppl @ =T +J+mk, b=T+J+ (m+ 1)k, &=T1—J+ mk xommnanapusi

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

4. Her Takux 3Ha4EeHUU M

®opmupyemas komnerennus [1K-3

19. Boibepute ypaBHEHHE, OMUCHIBAIOIIEE MPAMYIO, H300paKEHHYIO Ha PUCYHKE
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>
,-"Illlr_z D X

1 3x+2y+6=0

, 3y-2x=1
i_|_£_]_
3 —2 3
£+£_1
4. 2 3

®opmupyemasi komnerennus OITK-1

20. OO1ee ypaBHEHHE IPSIMO#, IPOXOASIICH Yepe3 Touky M (—2; —5) 1 mapaiienbsHOl IpsSIMOi
3x+4y+2=0 umeer BUn;

1. 3x+4y+28=0

2. 3x-4y-2=0

3. 4x+3y-28=0

4. 3x-4y-28=0

®opmupyemasi komnerenmnus [1K-1

21. BriOpath ypaBHEHUE ILIUIICA, TPEICTABICHHOIO HA PUCYHKE:
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(=5 , 0+D? _

1
1. 9 16
x—5)%  (y+1)?
(=5, 0+1)* _,
2. 16 9
=57, 0+D? _
3. 9 16
x+5)2  (y—1)2
(45 , 0= _

4. 9 16
®opmupyemas komnerenuus [1K-3
22. 3uauenne 221 —Z2 JUISl KOMILIEKCHBIX uncen <1 = —2+3iyzy =34 paBHO

1. —1+2i
2. 7—10:
. —7+10i

1 4 —7-—10:z

®opmupyemasi komnerenuus OIMK-1

23. AnreOpanueckas popma KOMIJIEKCHOTO YKCa Z, U300paKEHHOTO Ha PUCYHKE, UMEET

AY

« Y

BU:

1. z=4-2i
o z=—4+12i
3 z=—4-121
4 z=2-41

®opmupyemasi komnerennus [1K-1
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24. CymMa coOCTBEHHBIX 3HAUCHHI JJMHEHHOTO OMEepaTopa, 3aaHHOTO MaTPHIICH ( ]

9 1
paBHa:
1. 1
2 2.
3. -1
4. -2.
®opmupyemasi komnerennus [1K-3
1
h=| -1
25. UtoObl yOIUTHCS, YTO COOCTBEHHBIN BEKTOP JIMHEUHOTO ONIEpaTopa, 3aJaHHOTO
A= -2 0
MaTpUIICH , COOTBETCTBYIOIINHU A = 1, HaJ|0 IPOBEPUTH PABECHCTBO
2 1 0
2 0 - =l 0
2 1 2 0
2—-1 0
—2 0
5 2 0
2 1
—2 0
L L2 12
2-1
-2 0-1 -
4 2

®opmupyemasi komnerenuus OINK-1
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-3 7 8

26. Jlana matpuna A=| 4 -5 6 |Torga cyMma 3JI€MEHTOB @, + 8,, + 8y, PTOH MaTpUILIbI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9

®opmupyemasi komnerennus [1K-1

5 3 -8
27. Nana matpunia A=| 9 -7 6 | Torma cymma 3JIEeMEHTOB, PACIIOJIOXKECHHBIX Ha TJIaBHON
10 3 8

JMaroHanu 3Tou MaTpulbl, paBHA

-5
-6
25

6

 wohE

®opmupyemas komnerennus [1K-3

28.0mnpenenurens

2 JJ
paBen 0 npu « =
Sa -

1.-4
2. 0
3. 1
4. 2
®opmupyemasi komnerenuus OITK-1

1
29. OnpenenuTens . w paBeH 0 npu a =

-2

El A
o w

®opmupyemasi komnerenuus [1K-1
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5+3x

30. Onpenenurenb paBen O npu «a =

1. -8

P wn
= wo

®opmupyemasi komnerenuus [1K-3

31. Jlansl MaTpuisl A = 20 ubB= -4 1 , Torna A B paBHO
0 1 1 0

1 -8 0
0 0

5 -8 2

1 0

8 2

10

4 -7 0

1 0

®opmupyemasi komnerenuus OIMK-1

4 0 -11
32. Jlansl MaTpuIpl A = ( ju B= ( Oj , Torna 4 B paBHO

0 2 2
L[4 0
0 0
, (-4 8
2 0
4 4
3.
4 0
4. -2 0
4 0

®opmupyemasi komnerennus [TK-1

30 -2 4
33. Janbl MaTpuibl A = (0 S]M B= [ 1 O] , Torna A B paBHO
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1. [_06 8]
ok
o )
+ (30

®opmupyemasi komnerenuus [1K-3

4 -1 1
34. Jlanbl MaTpUIBl A = 0 uB= , Torna A B paBHO
0 2 2 0
-4
L ( 0
0

2

4 4

.
2

O 00 O

%
(4

®opmupyemasi komnerennus OITK-1

35. Jlanbl MaTpuIsl A = 30 uB= -2 4 , Torna A B paBHO
0 5 1 0
-1 0
5 0
5 -6 3
20 0
3 -6 12
5 0
4 (780
0 O
®opmupyemasi komnerennus [TK-1

30 -1 2
36. Jlanbl MaTpuIbl A = B= , Torma A B paBHO..
ar watpin [O 2}, [3 Oj xad Bp
1 -39
6 0

o
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(o0
“(s

®opmupyemasi komnerenuus [1K-3

4 0 -2 5
37. Jlanbl MaTpuIlsl A = ( ju B= [ O) , Torna A B paBHO

0 1 3
L (-8 12
5 0
, (-8 20
3 0
3._80
0 0

o

®opmupyemasi komnerennus OITK-1

38. BekTOopHI 3 — (k:3:1) 1/15(—1;1;3) NEPIEHANKYIISPHBI €CIIH k pPaBHO

B~ v e
o o w

|
»

®opmupyemasi komnerenuus [1K-1

®opmupyemas komnerenuus [1K-3
39. BekTopsl 3 — (5:5; k) 1/16(2;1;5) NEPIECHANKYIIAPHBI €CJIH k PaBHO

1. -3
2. -5
3.3
4. 5
40. BeKTOpBI 5 — (—2:2;4) ub(K;3;2) nepreHMKyIAPHBI eciIH k PABHO
1. -1
2. -2
3.1
4. 7

®opmupyemasi komnerenuus OITK-1

41. YpaBHeHue npsiMoii npoxoaut uepes Touky M (1;1;-1) neprneHaAuKyasspHO IUIOCKOCTH X+Y-7Z-
11=0, umeeT BHUA
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1. x+1_y+1 z-1

1 -1 7
2 x-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

®opmupyemas komnerenuus [1K-1

42. YpaBHeHUE NPSIMON IPOXOAUT uepe3 Touky M (2;2;-2) nepneHauKyasapHO IUIOCKOCTH 7X+/Y-Z-
7=0, umeeT BUJ

1. X=2 y—-2 z+2

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

®opmupyemas komnerenuus [1K-3

43. YpaBHeHue npsiMoi mpoxoduT yepe3 Touky M (0;10;-3) nepneHauKyIsipHO TMIOCKOCTH X+Y-
10z=0, umeer BUL

1. x_y-10_z+3
1 1 —-10
2 X_y-10_ z+3
1 1 10
3. Xx_y+10_2z-3
1 -1 —-10
4, X _y+10_2z-3
1 1 -10

®opmupyemasi komnerenuus OIMK-1

44. YpaBHeHue npsaMoi npoxoaut yepes Touky M (1;1;-1) nepneHauKyasipHO MIIOCKOCTH X+Y-7Z-
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 x-1_y-1_z+1
1 1 -7
4, X+1_y+1 z-1
-1 -1 -7

®opmupyemasi komnerennus [1K-1

45. YpaBHeHue npsMou nmpoxoaut yepe3 Touky M (1;1;4) neprneHauKyaspHO IUIOCKOCTUX+Y-Z-
5=0, umeeT BUI

1. x+1_y+1 z-4
1 1 -1
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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

®opmupyemasi komnerenuus [1K-3

46. YpaBHeHue npsAMoi npoxoaut yepe3 Touky M (5;5;0) nepneHauKyaspHO IUIOCKOCTH 7X-
y+10z-7=0, umeeT BU
1. X+5 _y+5_ 7

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

®opmupyemas komnerenuus OIMK-1

47. YpaBHeHU€ NPpAMON TPoxoauT uepe3 Touky M (7;7;7) nepneHauKyaspHO TUIOCKOCTH 4X-Y-

11z=0, umeet BULI
1. X—=7 y—7 z—7

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

®opmupyemasi komnerenuus [1K-1

48. YpaBHeHue npsiMoi ipoxoAuT yepe3 Touky M (0; 0;5) mepneHAuKyIsIpHO TMIIOCKOCTH 2X-Y-Z-
1=0, nmeeT BUL

2 -1 -1
2. X _Yy_2-5
2 1 -1
3. X _Yy_z+5
2 1
4, X _Y+S5_Z+5
—2 1 10

49. VpaBHeHue npsaMoi mpoxoaut depe3 Touky M (1;1;0) meprneHANKYASIPHO TIOCKOCTH 2X+7Y-
9z-1=0, numeeT BULI
1. x—1 _y- 1 z

2 7 -9
2. X+1 _y+1_z
2 7 -9
3. x+1_y+1_ z
—2 7 -9
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—2 7 -9
®opmupyemasi komnerenuus OIMK-1

50. Paccrosiane mexay Ttoukamu A(1,2) u B(K, -1) paBao 5 npu K paBHOM

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

®opmupyemasi komnerenuus [1K-1

51. Paccrosiane mexay Toukamu A(1,2) u B(K, -2) paBuo 5 npu K paBHOM

1. 6, 7
2. -2, 4
3. 10, 4
4. 1,9

®opmupyemas komnerenuus [1K-3
52. Paccrosinue mexay toukamu A(1,1) u B(K, -3) paBuo 5 npu K paBHoM
1. 8 4
2. 3, 7
3.-1, 8
4. 4. -2

®opmupyemasi komnerenuus OIMK-1
53. Paccrosiaue mexay toukamu A(1,2) u B(K, 5) paBro 5 npu K pasHOM

1. 17. -4
2.1, 5

3. 6 4
4. -3, 5

®opmupyemasi komnerennus [TK-1
54. Paccrosiaue mexay Ttoukamu A(1,2) u B(K, 5) paBro 5 npu K paBHOM

1.17, 7
2. -3, 5
3. 1,7
4. 6, 5

®opmupyemas komnerennus [1K-3
55. Paccrosiaune mexay Toukamu A(1,2) u B(K, -1) paBro 5 npu K paBHOM

1.17, 9
2. 5 -3
3.6,5
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4.1, 4

®opmupyemasi komnerenuus OITK-1

56. Paccrostaue mexay Toukamu A(1,2) u B(K, 5) paBro 5 npu K paBHOM
1. -3, 5
2. 6,6
3. 17, 4
4.1, 3

®opmupyemasi komnerennus [1K-1

57. Paccrosuue mexay Toukamu A(1,2) u B(K, 5) paBuo 5 npu K paBHoM
1.17, 5
2. 6, -6
3.1 -1
4.-3, 5

®opmupyemasi komnerennus [1K-3

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

®opmupyemasi komnerennus OITK-1

59. Paccrostaue mexay Toukamu A(1,2) u B(K, -3) paBro 5 nipu K paBHOM

1. -4
2. 1
3. 4
4. 8

®opmupyemasi komnerennus [TK-1
60. Paccrosiaune mexay toukamu A(1,2) u B(K, -2) paBHo 5 npu K paBHOM

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

®opmupyemas komnereHuus [1K-3
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5. MeToauueckue MaTepualjbl, onIpeacJasiionmme npoucaypsl OHCHNBaHUA
KOMIICTCHIINHN

5.1 Kputepum onleHMBaHHUs KayecTBa YCTHOIO OTBeTa

OneHka «OTJIMYHO» BBICTABJISETCS 3a IIIYOOKOE 3HaHHWE MPEJyCMOTPEHHOTO MpOrpamMMoin
Marepuaia, 3a YMEHHE YETKO, JAKOHUYHO M JIOTHYECKH TOCJIeIOBAaTEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.

Onenka «xopomo» — 3a TBEpAOE 3HAHME OCHOBHOIO (IIPOrpaMMHOI0) Marepuana, 3a
rpaMOTHbBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJICHHbBIE BOIIPOCHI.

OneHKa «yA0BJIETBOPUTEIBLHO» — 3a 00llee 3HAHUE TOJIBKO OCHOBHOTO MaTepHalia, 3a OTBETHI,
coJiepiKallye HETOYHOCTH WM C1a00 apryMEHTHUPOBaHHBIE, C HApYIICHHEM IOCIIe0BATeIbHOCTH
U3JI0KEHUS MaTepuaa.

OneHka «HEYI0BJEeTBOPUTEIbHO» — 33 HE3HaHHE 3HAUUTEIbHOW YacTh MPOTrPaMMHOIO
MaTepuaia, 3a CyIIeCTBEHHBIC ONTMOKU B OTBETaX Ha BOMPOCH, 32 HEYMECHHE OPHCHTHUPOBATHCS B
MaTepuae, 32 He3HaHHWE OCHOBHBIX MOHATUN AUCHUTIINHBL.

5.2 Kputepuu onleHUBAHHUS TeCTHPOBAHMS

[Tpu TecTupoBaHUM Bce BepHbIe OTBeThl Oepytcs 3a 100%.
90%-100% otamuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEIHHO

MeHee 60% HeymIOBIETBOPUTEIBHO

5.3 Kpurtepuu onieHHBaHMs KauyecTBA BbINOJTHEHUS] KOHTPOJIbHOI padoThl

OneHka «OTJIMYHO» BBICTABISETCS 3a TIIYOOKO€ 3HaHHWE TMPEIyCMOTPEHHOTO MPOrpamMMoOi
MaTepHuaia, COJEPKAIIEerocsi B OCHOBHBIX M JOMOJTHUTEIBHBIX PEKOMEHOBAHHBIX JIUTEPATYPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JIAKOHMYHO U JIOTMUYECKH TMOCIEAOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI, 32 YMEHHE aHAJU3UPOBATh HM3ydyaeMble SBJICHHS B HMX B3aWMOCBS3U U
JUAJIEKTUYECKOM pa3BUTUHU, MPUMEHATH TEOPETUUYECKHE MOJOKEHUS MPU PEIICHUU MPAKTHYECKUX
3azad.

OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOTO (MPOTpaMMHOIO) MaTepuana, BKIouas
pacdeTsl (Ipu HEOOXOIUMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE  BOIPOCHL, 33 YMEHHUE MPUMEHATh TEOPETUUYECKUE IMOJIOKEHUS ISl pPEeLIeHUs
MPaKTUYECKHX 3a]1a4.

OrneHka «yaOBJIETBOPUTEJIBLHO» — 32 o00Illee 3HAHWE TOJBKO OCHOBHOTO MaTepuana, 3a
OTBETHI, COJAEpIKAIMEe HETOYHOCTH WJIM c1abo apryMEeHTHPOBaHHBIE, C  HapyIIEHUEM
MOCIIE0OBATEIHPHOCTH M3II0KEHUS MaTepuaa, 3a ci1adoe MPUMEHEHHE TEOPEeTUYECKUX MOJOKEHUM
NP PEIICHNUN TTPAKTUYECKUX 3a/1a4.

OLieHKa «HeYy/A0BJIEeTBOPUTEIbHO» — 3a HE3HAHWE 3HAYUTEIBHON YacTH IPOrpaMMHOT0 MaTepuana,
3a CYIIECTBEHHBIE OIMMOKH B OTBETaX Ha BOIMPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS B pacuerax, 3a
HE3HAHUE OCHOBHBIX MOHATUM IMCUUILITAHBI

5.4 Kpurtepuu olleHHBaHMS Ka4eCTBA BHINOJTHEHUS] PACUéTHO-TPauiecKoil padoThl

OneHka «OTJIMYHO» BBICTABISETCS 3a TJIyOOKOE 3HAaHUE MPEIyCMOTPEHHOTO MpPOrpamMMoit
MaTepHala, COIEpKaIlerocsi B OCHOBHBIX M JIONOJHHUTEIbHBIX PEKOMEH/JIO0BAaHHBIX JMTEPATYpPHBIX
HUCTOYHUKAX, 33 YMEHUE YETKO, JAKOHMYHO U JIOTMYECKU IIOCJIEAOBATEIbHO OTBEYaTh Ha
NIOCTaBJIEHHBIE BOIPOCHI, 32 YMEHHUE aHAIM3UPOBATh H3ydaeMble SIBICHUS B UX B3aMMOCBS3U U
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JUAJEKTUYECKOM Ppa3BUTUHU, MPUMEHATHh TEOPETUUYECKHE MOJOKEHUS IIPU PELICHUU MPAKTUYECKUX
3a/1a4.

OneHka «Xopomo» — 3a TBEpAOE 3HAHME OCHOBHOrO (MPOTrpaMMHOIO) MaTepuasa, BKIIoYas
pacyetsl (IpU HEOOXOIMMOCTH), 3a TpPaMOTHBIE, 0€3 CYyIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE  BOIPOCHL, 33 YMEHHE IPUMEHATh TEOPETUYECKUE IOJIOKEHUS JUIsl pPELICHUs
IIPaKTUYECKHX 3a]1a4.

OneHka «ya0BJIETBOPUTEJILHO» — 3a o00llee 3HAHUWE TOJBKO OCHOBHOIO MaTepuana, 3a
OTBETHI, COJEpXKAIlMe HETOYHOCTH WM CcJabo apryMEeHTHpPOBAHHBIE, C HapylICHUEM
MOCIIE0BATEILHOCTH U3JI0KEHUS MaTepuaia, 3a ci1adoe NPUMEHEHHE TEOPETUUYECKUX MOJI0KEHUI
IIPU PELLIECHNUHU ITPAaKTUYECKUX 3a/1a4.

OLeHKa «HeyA0BJIeTBOPUTEIbHO» — 3a HE3HAHWE 3HAYUTEIBHOM 4YacTH IPOrpaMMHOr0 Marepuana,
3a CylIecTBEHHbIE OMIMOKM B OTBETaX Ha BOIPOCH], 32 HEYMEHUE OPUEHTHPOBATHCS B pacderax, 3a
HE3HaHUE OCHOBHBIX MOHATHU IUCUUILIINHBI

5.5 Kpurepuu oueHnBanus pe3yjbTaTOB OCBOCHHS THCIUIIUHBI

OneHka «OTJIMYHO» BBICTABISETCS 3a TJIYOOKOE 3HaHHWE MPEIyCMOTPEHHOTO MPOrpamMMoin
MaTepuaia, COJAEPKAIIErocsi B OCHOBHBIX M JOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX JIUTEPATYPHBIX
UCTOYHUKAX, 32 YMEHUE YETKO, JAKOHMYHO M JIOTUYECKH TOCJIEA0BAaTEIbHO OTBEYaTh Ha
MOCTaBJICHHBIC BOMPOCHI, 32 YMEHHUE aHAIU3UPOBATH HM3y4aeMble SIBJICHUS B HMX B3aUMOCBSI3U U
JTUATIEKTUYECKOM Pa3BUTUH, MPUMEHSTh TEOPETUUYECKUE MOJOKESHHS TPU PEIICHUU MPAKTUYECKIX
3azad.

OneHka «Xopomo» — 3a TBEpPAOE 3HAHME OCHOBHOrO (MpPOrpaMMHOIrO) MaTrepuala, BKIIouas
pacyeTsl (pu HEOOXOIUMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHl Ha
MOCTaBJIEHHBIE  BOIPOCHL, 332 YMEHHUE MPUMEHATh TEOPETUUYECKUE MOJIOKEHUS ISl pPEeLIeHUs
MPaKTUYECKHX 3a]1a4.

OneHka «yIOBJIETBOPUTEJILHO» — 3a o00Ilee 3HaHWE TOJBKO OCHOBHOTO Marepuana, 3a
OTBETHI, COJEpIXKAIIUE HETOYHOCTH WJIM Cci1abd0 apryMEHTUPOBAHHBIE, C  HapyIIEHUEM
MOCIIE0BATEIHbHOCTH M3II0KEHUS MaTepuaa, 3a ciadoe MPUMEHEHHE TeOPEeTUYECKUX MOJOKEHUM
MIPU PEIICHUHU TTPAKTUYECKHX 3a/1ad.

OueHKa «Hey/IOBJIETBOPUTEJIbHO» — 33 HE3HAHWE 3HAYUTEIBHOW YacTU MPOrPAMMHOIO
MaTepHuaia, 3a CYIIECTBEHHbIE OIIMOKM B OTBETAaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTHUPOBATHCS
B pacuerax, 3a HE3HAHHE OCHOBHBIX IMOHATUN JTUCHUIIIINHBI.
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[Ipunoxenue 2

AHHOTANUA TUCHUIINHBI «MaTeMaTuKa»

Jucuuniamna MaTtemMaTHuKa

(Mopyib)

Peanuzyemble OIIK-1, ITK-1, TIK-3

KOMITCTCHITHH

HarKaTOPBI OIIK-1.1. JleMoHCTpHpYyeT 3HAHHE OCHOBHBIX 3aKOHOB MAaTEMaTHYECKHX, €CTECTBE-
MTOCTHKEHUS HOHAYYHBIX W OOMENpOoecCHOHANPHBIX AUCIUIUINH, HEOOXOAMMBIX U PEIIeHHs]
KOMHeTeHHHﬁ TUITIOBBIX 3a/1a4 B 06HaCTI/I ArpOMHKCHEPUN

OI1K-1.2. Ucnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKUX U €CTECTBCHHBIX|
HaYK JUIs PEIICHNS CTAaHAAPTHBIX 3a/1a9 B ar POMHKEHEPHH

OIIK-1.3. Ilpumenser wuH(MOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH B
[pPEILICHUN THITOBBIX 33/1a4 B O0JIACTH arpOMHKEHEPHH

IMK-1.1. JIleMOHCTpHpYET 3HAHMS OCHOBHBIX JTAIlOB PA3BUTHS HAYKU W TIOJIOKCHUS]
METOJIOJIOTUH HAayYHOTO HCCIEIOBAaHMSA; OOIIEHayYHble METOABI IIPOBEICHUS]
COBPEMEHHOTO HAyYHOT'O HCCIICOBAHUS

IMK-1.2. OOpabarbiBaeT © XpaHUT WHGOPMAIUIO, IMOJYUYCHHYIO B PE3YJIbTaTe
M3y4deHHs HAy9HOH JTUTepaTyphl

IMK-1.3. OcymectBnsier 000CHOBaHHBIN BBIOOP TeMbI HAy4YHOU PabOTHI; oopMiteHus
yueOHO- HCCIeJ0BATENBCKIX paboT

I1K-3.1. [IpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JMCIMIUIMH B IIPO-
(beccMOHATIBHOW JEeSITEIbHOCTH, METOAbl MAaTeMaTHYECKOTrO aHalli3a M MOJEIHPO-
BaHUsI, TEOPETHYECKOTO M JKCIIEPHMEHTAJIBHOTO HCCIEeJOBaHUS M 00paboTKe HX
[PEe3yJIbTaTOB

I1K-3.2. Vcronp3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JWCIMIUIMH B IPO-
(hecCHOHATIBHOM JEATENILHOCTH, METOJbI MAaTeMaTW4eCKOTO aHalin3a W MOJAEIHPO-
BaHMsI, TEOPETUUECKOTO U IKCIIEPUMEHTAIEHOTO HCCIIEIOBAaHHUS yMETh 00pabaThIBATH)
WX pe3yJIbTaThl

IMK-3.3. KputHueckn OCMBICIHBAET Pe3yJbTaThl NMPUMEHEHUSI OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX JUCHUIUIMH B TPO()ECCHOHATBHOW NESATENBHOCTH, HCIOJb-
3yeMBbIE METO/bl MAaTEeMaTHYECKOTO aHaIN3a M MOJCIHPOBAHUS, TEOPETUUECKOTO U
YKCIIEPUMEHTAITFHOTO MCCIIEA0BAHMS IPU 00paboTKe pe3yibTara

Tpynoemkocts, [288/8
3.e
DopMbI ODO: Dx3amensl B 1, 2 cemecTpe.

ordeTHOCTH (B T.4. 3dO: 3auer B 1 cemectpe, DK3aMeH BO 2 CEMECTPE.
0 ceMecTpam)
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