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1. eab,3a1a4u ¥ epeYeHb MVIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 TUCIHILINHE
(MOyJ/110), COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3YyJbTATAMH OCBOEHHSI 00pa30oBaTeIbHOI
NMPOrpamMmbl.

Heab: dopmupoBaHWe y CTYACHTOB MaTeMATHUECKUX 3HAHUM, HEOOXOIUMBIX IS
MPUMEHEHHUS B TPAKTHUUECKON MpodeCcCHOHaIbHON AeSITebHOCTH; PA3BUTUE KAU€CTB MBIIIJICHHUS,
XapaKTepHBIX JUISI MAaTEeMAaTUYECKOW JACSITENbHOCTH ¥ HEOOXOAUMBIX JUISl  TIOTYYCHHS
MOJIHOLIEHHOTO TMPO(ECCHOHANIBHOIO 00pa30BaHUs, MPAKTUYECKUX YMEHHM MO MPUMEHEHUIO
MaTeMaTUYECKUX METOAOB ISl PEIICHUSI SKOHOMUYECKHUX 3a/1a4.

3agaum:

— U3yYeHHE OCHOBHBIX NPHUHIMIIOB U HMHCTPYMEHTApHs MaTeMaTH4ecKOro armrmapaTta,
KOTOPBIH UCHOJIb3YETCS AJISl PeLICHUS] S)KOHOMUYECKHX 3a]1a4;

—  Pa3BUTH Y CTYJIEHTOB MaTEMaTUYECKOE MBIIIIICHUE, CAMOCTOSITEIbHOCTD CY>KICHUM;

— HAy4YyuThb NPUMEHATh MAaTEMaTHYECKHIl ammapaT MaTeMaTHYecKOro aHaiu3a K
MIOCTPOCHUIO MAaTEMATHYECKUX MOJICNICH €CTeCTBEHHOHAYYHBIX MTPOILIECCOB U UCCIICOBAHUIO ATUX
MoOJETIeH;

— of0ecneuuTh u3ydeHHe MPOoPECCHOHATBHBIX YUYEOHBIX AUCHUIUIMH HEOOXOIUMBIMU
MaTeMaTHYECKUMU TEOPETUUYECKUMH 3HAHUSIMUA U TPUKIIATHBIMA YMEHUSIMH,

— TOpUBUTH YBEPEHHOCTh B CBOMX BO3MOXHOCTSX  YCIEHIHO  HCIOJb30BATh
MaTeMaTHUYeCKhe METOAbl MPHU PEIICeHWHM HAYYHBIX 3a7ad B Oyaymieid mnpodeccruoHaibHOU
JeSITeITHHOCTH;

—  BBIpa0OTaTh YMEHHUS CAMOCTOSTCILHO pACHIMPATh MATEMATUYECKUE 3HAHUS U
chopmMupoBaTh NOTPEOHOCTH B CAMOOOPA30BAHUMU.

Ilepeyenb TUIAHUPYEMBIX pE3yabTaTOB OOY4YEHHS MO0 JUCHUILUIMHE (MOAYIIO),
COOTHECEHHBIX C MIAHUPYEMBIMU pe3yJIbTaTaMU OCBOCHUSI 00pa30BaTEIbHON MTPOTrPaMMBI:

HaumenoBanue IMokazaTesnu (IUIaHUpPYyeMble) Koa pe3yabTara
KOMIIETeHIIUH pe3yabTaThbl 00yYeHus! o0y4eHus1
YK-1. CnocobeH | 3naeT npuHIHMITEI cOopa, 0TOOpa U 0000IIeHNS YK-1.1.
OCYLIECTBIISITh uHpopmManuu
KPUTUYECKUH aHau3 | YMeeT COOTHOCHUTDH Pa3sHOPOIHBIE SIBICHUS U YK-1.2.

HpPOOJIEMHBIX CUTYallMif | CHCTEMAaTH3MpPOBATh UX B PaMKax H30paHHBIX BUJIOB
Ha OCHOBE CHCTEMHOIO | MPO(eCCHOHAIBHOMN AeATENbHOCTH.
HOAX0Aa, BeIpabathiBaTh | Mmeer MPAaKTHYECKUH OIIBIT paboTeI c VK-1.3.
CTpaTeruro JeUCTBUI MH()OPMALMOHHBIMU HUCTOYHHUKAMHM, ONBIT HAyYHOTO
TIOKCKA, CO3/IaHUsI HAYYHBIX TEKCTOB.

2. Mecto gucuuniaunsl B crpykrype OIIOII BO cniennaaurtera

Huctunnuna «Marematuka» otHocutcs K bioky 1 (B1.0.12) oGsi3aTenbHOll yacTu
nporpaMmel 1o cnenuanbHocTd 38.05.02 TamoxkeHHoe Aenno. OHa HENOCPEACTBEHHO CBA3aHa C
JOPYTMMH TUCHUIUIMHAMHU 3TOrO OJIOKa U ONUpAaeTCs Ha OCBOEHHBIE NMPU H3YyUYEHUHU JaHHBIX
JUCLUIUINH 3HAHUSA U YMEHUS.

st m3yueHus: TUCUUIUIMHBI CTYJIEHT JOJDKEH 00JIaaTh 3HAHUSMM, MOJTYYEHHBIMH MPU
u3ydyeHHUH ydeOHoro mpeamera «MaTeMaTuka» OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMBI
cpemHero (MoaHOTo) 001Iero oOpa3oBaHMs.

JucuuruinHa «MaTtemaTuka» sSBISeTCS OCHOBOW JJISl M3YYEHHUsS TaKUX JAUCHUIUIMH Kak
«MadopmarimoHHbIe TAMOKEHHBIE TEXHOJIOTUNY, «byxranTepckuit yuery», «CTaTucTuKay.



3. O0beM THCHMIIMHBI (MOYJ/IS) B 3a4eTHBIX €IUHUIAX € YKA3aHHEM KOJIMYecTBa
aKaJleMHYeCKHX YacoB, BbIIEJCHHbIX Ha KOHTAKTHYI0 padoTy o00y4Yarmoluxcsi C
npenojgasareseM (110 BHAaM 3aHATHI) 1 HA CAMOCTOSITEILHYIO Pa0oTy 00y4aroluxcs

OO11ast Tpy1I0EMKOCTh TUCIMILIMHBI COCTABJISIET 7 3a4eTHBIX eauHuIl (252 yacoB).

Bcero yacos
IS OYHOM ISl OYHO-
Ne . N
O0bEéM TUCHMITUHBI dopmbIi 3204YHOM
n/n
o0y4eHus (opmb1
00y4eHus
1 OO0umas TPyA0eMKOCTh AHCHHILUIMHBI! 252 252
5 KonrakTHas padora oﬁyuqalomnxczs_l ¢ mpenogaBarteeM (110 112,75 50,75
BHU/JIaM YUeOHBbIX 3aHSAITHI) (BCero)-:
2.1 | KonTakTHas paboTa NpH IIPOBEICHUM aTTECTAIUN 2,75 2,75
3 | Aynuropnas pa6ora (Bcero)*: 110 48
3.1 3aHSTHS TEKIIMOHHOTO TUTIA 26 24
3.2 3aHsTHA CEeMUHAPCKOT0 THIIA 84 24
4 CamocrosiTebHast padoTa o0y4ammxcs (Bcero)° 105,75 167,75
4.1 | Kypcosas pabora® - -
= 7
5 Buja npome:kyTouHoii arrecTanum odyyawuierocs’ (3auer, 335 335
IK3aMeH)

1 nns kaxkmoit hopmbl 00y4eHHs COOTBETCTBYET KOJIMYECTBY 4acoB M3 rpadbl «Bceroy
y4eOHOT0 IJIaHa U JIOJIKHO OBITh PAaBHO CyMMe CTpOK 2, 4, 5

2 s Kaxka0it GopMBI 00yUeHHs COOTBETCTBYET KOMMUYECTBY 4acoB u3 rpadsl «KoHTaKT.»
yueOHOro IjaaHa

3 nnst kaxmoit GopMbI OOYYEHHS COOTBETCTBYET KONMUYECTBY 4acoB m3 rpadnl «KpAT»
yueOHOro IjaaHa

4 cymma crpok 3.1, 3.2, rae crpoka 3.1. - 11 Kaxaoi GopMbI 00ydeHHs COOTBETCTBYET
KOJINYECTBY 4acoB U3 rpadsl «JIek.» yueOHOro miana, crpoka 3.2. - A1 Kax10i popmbl 00yueHHs
COOTBETCTBYET KOJIMYECTBY 4acoB u3 rpadsl «J1aod /Ip.» yueGHoro miaHa

° s Kaxmoi (opMbl 00yueHHs COOTBETCTBYET KOJIMYECTBY 4acoB u3 rpadsl «CP»
y4eOHOro IjaHa

® - s kaxmoit (OpMBI O6YYEHHs COOTBETCTBYET KONMYECTBY 4acoB u3 Tpadbl «KyPy»
y4eOHOro IjaHa

T st Kax1o#t GOpMBI 00YUEHHS COOTBETCTBYET KOJIHUYECTBY 4acoB U3 rpadbl «KOHTPOIB»
y4eOHOro IJiaHa.



4. Copepxanue THCHUILTHHBI (MOYJI51), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3/esiam)
€ YKa3aHHeM OTBEJACHHOI0 Ha HUX KOJIHYECTBA aKAJAeMHYECKHUX YaCOB M BHI0B Y4eOHBIX
3aHATUH

4.1. Pa3nenbl AMCUMILUIMHBI (MOAYJIs1) M TPYA0EMKOCTh MO BHAAM y4eOHbIX 3aHSITHIA
(B akaJileMHYEeCKHX 4acax)

Ounas popma o0yueHust (Cpok o0yueHus S Jjier)

Buasbl yueOHBIX 3aHATHI, BKJIIOYAs
CaMOCTOSITEJIbHYIO Pa00Ty 00y4arommxcst

A o~
[+ o

§ E 110 BCeM BHAAM Y4eOHbIX 3aHATHIH 1
; HE S TPYA0EMKOCTH (B Yacax)
w3 =

Ne Pazneun (Tema) S B 5 o o - .

n/n JAMCHHUILIAHBI 2 g & 5o S o = € = 2
=8 > Exx| EE5 3w RS S
= S < EE| E &S B = S g =4
58 E |EEZE:% 88| 5% &
g S |FFE FEE Z&) £z | &
S 2 2= 5 EF & S| =2

= 59 Q
1 2 3 4 5 6 7 8 9

MeTton KoOpAMHAT Ha

wiockocth. [Ipsmas muHus,

Pa3IUYHBIE CITOCOOBI

1, | 3anasmi Yrom mexiy 2875 | 14 40 | 106 1475
JIBYMSI TIPSIMBIMHU.

Paccrosnaue oT TOUKHU 10

npsimoit. Kpussle 2-ro

MopsijiKa

Martpuisl u 1elcTBUS HAZL
2. HUMHU OTIpeIeTTUTENN 1 UX 27 14 4/0 10/6 13
CBOMCTBA.

Pemenne cucrtem
JINHEWHBIX YpABHEHUI
KowmmiekcHble yncna u
JIEVUCTBUS HaJl HUMU

27 14 4/0 10/6 13

OneMeHThI TEOpUHU
MHOX€ECTB. OYHKIUSA
OJIHOM NIEPEMEHHOM.
[penen GyHKIMH.

4. HermnpepbIBHOCTH QYHKIIHH. 27 14 4/1 10/4 13
[IpousBoanas pyHKUINH.
Huddepentman pyHkmu.
[Ipunoxxenus
MIPOM3BOJHOM.

[lonsTne pyHKINN
HECKOJIbKUX TIEPEMEHHBIX.
Heonpenenenusplit

5. WHTETpaJl ¥ €ro CBOMCTBA 27 14 4/1 10/4 13
MeTo/161 HHTETPUPOBAHHUS
HEOTIpeIeICHHOTO
WHTErpaja

OnpeneneHHbId HHTETpaT
6. | Aubbepenunansisie 25 12 | 21 | 104 13
ypaBHEHUs 1-ro mopsuka
Huddepenunanbaeie




Buap! yueOHBIX 3aHATHIA, BKJIIOYAS
2 o CaMOCTOSITeJIbHYIO padoTy 00y4yarommxcst
2 = 10 BCeM BH/aM Y4eOHBIX 3aHATHI 1
; g % TPYA0E€MKOCTb (B 4acax)
Ne Pa3znen (Tema) 'é 2 5 o ° 2., .
n/n JAHCHUILUIHHBI g g = - E x| = E = Z- 4 E |
=3 | £ |E53 £33 55| 28| &
5SS | & |EEE|EEE| BE| 3| B
8 &z AEER MR P = S Z
B 51 o
1 2 3 4 5 6 7 8 9
YpaBHEHUS BBICIITIX
TTOPSI/IKOB.
Crnyuaitable cOOBITHS,
BH/IbI COOBITHIA, aredpa
7. coObITHit. OCHOBHBIC 27 14 2/1 12/4 13
TEOPEMBI TEOPUH
BEPOATHOCTEH.
Ciy4daliHbl€ BEJIUYHHBI,
BH/IBI CITyYaHBIX BETHIHH
g. | M MX XapaKTCpUCTHK. 27 14 2/0 12/6 13
OCHOBHBIE TOHATHUS
MaTeMaTHYECKON
CTaTUCTHKH.
®opMa NPOMEKYTOUHOM
arrecranun’ (3a4er, 36,25 2,75 33,5
3K3aMeH)
Beero®: 252 112,75 26/4 84/40 - 105,75 | 335

! o cTpokaM, cooTBeTCTBYIOIUM pasjienaM (TeMaM) JUCHUILTMHBI, KOITMYECTBO YacoB B

rpade 3 paBHO cymme rpad 4 u 8
[0 CTPOKaM, COOTBETCTBYIOLIMM pa3jienaM (TeMaM) JAUCHUIUIMHBI, KOJIUYECTBO YacoB

KOHTaKTHOM paboThI paBHO cymMe rpad 5 u 6

3 B TOM umCIIE — 3aHATHSA, TPOBOJMMBIE B MHTEPAKTUBHBIX (popmax (M), KOJIMYECTBO 4acoB
B COOTBETCTBHHM C Y4€OHBIM IJIAHOM

* B rpadpe 7 yKa3bIBaKOTCSA Yachl TOJNIBKO B CTPOKax «DopMa MPOMEKYTOUHOM aTTecTalii
u «Bcero» B COOTBETCTBUH € KOJIMYECTBOM 4acoB B rpade «KyP» yuebHoro miana

® KoIM4ecTBO 4acoB B rpade 8, ykasaHHBIX 10 cTpoke «Bcero» pacmpejensercss Mo
CTpPOKaM, COOTBETCTBYIOIIUM pa3ziesiaM (TeMaM) TUCIUILIUHBI

® B rpade 9 ykaspIBarOTCA Yachl TONBLKO B TPoKax «PopMa IMPOMEKyTOUHOH aTTeCTaIHI
u «Bcero» B COOTBETCTBUH € KOJIMYECTBOM 4acoB B rpade «KoHTpob)» yueOHOTO Mm1ana

" B rpade 3 ykaseiBaeTcsa cymma rpad 4,7,9, rae B rpade 4 — KOIUYECTBO YacoB U3 rpadbl
«KpAt» yueOHoro mnana, B rpade 7 — konuuecTBO yacoB u3 rpadsl «KyP» yueGHOro miana, B
rpage 9 — konnvecTBO YacoB U3 rpadsr «KoHTpoIb» ydeOHOTO TU1aHa

8 xonmuuecTBO yacoB 1o rpadam 3-9 B cooTBETCTBYET rpadaM B ydeOHOM ILIaHe, rae rpada
3 — «Bcero», rpaga 4 — «Konrtakt.», rpada 5 — «Jlex», rpada 6 — «J1adb»/«IIp», rpada 7 — KyP»,
rpada 8 — «CP», rpada 9 — «kKoHTpOIb».



3aounas ¢opma o6yuenus (cpok odyuenus 5 Jier 6 mec.)

n/n

Paznea (Tema)
AUCHUILTMHBI

OO0mas Tpya10EMKOCTh
(uacax) Bcero*

KonrtakTHasi pabora’

Bunsbl y4eOHBIX 3aHATHIH, BKJIIOYAsA

CaMOCTOSITEJIbHYIO Pad0Ty 00y4yarommxcst
110 BCceM BHaM Y4eOHbIX 3aHATHI 1
TPYA0E€MKOCTb (B 4acax)

3auaTus
JEKIMOHHOI 0

Tana/ N3

3auaTus
CEMHHAPCKOro

Tuna/ M3

KypcoBas
pabora*

CamocTosiTe/Ib
Has pabora®

Konrtposn®

2

w

o

(6]
(op]

(o]

©

Mertoa KoOpIMHAT Ha
mrockocT. [IpssMast muHus,
pa3IUYHBIE CITOCOOBI
3a7aHud. YTOJI MEXIY
JBYMS NIPSIMBIMH.
Paccrostaue oT TOYKH 110
npsimoit. Kpussle 2-ro
TIOpsIIKA

27

3/0 3/2

21

Marpuiibl 1 ACHUCTBUS HAJ
HuMH OnpeneauTeNd U uX
CBOIICTBA.

27

3 3/2

21

Pemenwne cucrem
JINHEWHBIX YPAaBHEHUI
KowmrmekcHble yncna u
IEUCTBUS HaJ HUMU

27

31 3/2

21

DneMeHThI TeOpUn
MHOX€ECTB. OYHKIUSA
OJIHOM NIEPEMEHHOM.
[penen pynkimn.
HenpepwiBHOCTB (hyHKIINH.
[IpousBoagnas GyHKUINH.
Huddepentman pyHkmm.
[Tpunoxxenus
HIPOU3BOAHOM.

27

3 3/2

21

[NonsTre GpyHKIIH
HECKOJIbKHX IEPEMEHHBIX.
Heonpenenenusplit
HMHTErpajl ¥ €ro CBOMCTBA
MeTobl HHTETPUPOBAHUS
HEOIIPEIeICHHOT O
WHTErpaja

27

3/0 3/2

21

OmnpeneneHHbIi HHTErpa
HuddepennnanbHbie
ypaBHeHHUs 1-ro mopsiaka
Juddepennmansapie
YpaBHEHHS BBICIIINX
TOPSIIKOB.

27

3/1 312

21

CanyyaitHble COOBITHS,
BUBI COOBITHH, anredpa
coObITHii. OCHOBHBIE
TEOPEMBI TEOPHH
BEPOSTHOCTEH.

27

3/0 312

21




Buapl yueOHBIX 3aHATHIA, BKJIIOYAS
2 o CaMOCTOSITEJIbHYIO padoTy 00y4yarommxcst
= o
2 g 10 BCeM BH/IaM Y4eOHBIX 3aHATHI 1
Z ° S TPYA0E€MKOCTH (B 4acax)
w8 =
Ne Pa3znen (Tema) S B = o ° 2,
= ©
n/n AUCLHUILIMHBI gg = = Ems = §m= - J & g 4
< = = = < R
= g < =R — = a ~ g = (=} lg 8-
5 = | EEE E5E g8 g8 | £
el c |Z3E=E|2EE 28| 5 3
o = z - E =l = < = =
= S @
1 2 3 4 5 6 7 8 9
CrnyyaiiHble BETUYMHBI,
BH/IbI CITyYailHBIX BEJTMYUH
g. | M MX XapaKTCepUCTHK. 26.75 6 3/0 32 20,75
OCHOBHBIC TOHSITHSI !
MaTeMaTHYECKON
CTaTHCTUKU.
dopmMa POMeKYTOYHOM
aTrecranun’ (3a4er, 36,25 2,75 335
3K3aMeH)
Beero®: 252 50,75 24/8 24/16 - 167,75 | 33,55
CHocku Te xe.
4.2. Copep:xanve JAUCHUIUVIUHBI (MOAYJisi), CTPYKTYPHPOBaHHOEe 10 TeMaM
(pasxenam)
e HaumenoBanue
I /1'1 pasaena Copepxanue pasnesa
AUCHUILIMHBI
HexaproBa cucrema koopauHaT. OCHOBHBIE (GOPMYIBI B JEKAPTOBBIX
MPSIMOYTOJIBHBIX KOOPAMHATAX: PAaCCTOSHHUE MEX ByMsl TOYKaMHU
Meroa koopauHaT Ha pAMOY e P Ay ABY ’
JIlelleHne OTpe3ka B JaHHOM OTHOIIEHHWH. YpaBHEHHE JHMHHUH Kak
m10ckocTu. IIpsamas o
FEOMETPUYECKOT0 MECTa TOYEK. YPaBHEHHE MNPSIMOU C JAHHBIM YIJIOBBIM
JIMHUSA, PA3IUYHbIE N .
koadpduimenrom. OOIee ypaBHEHHE MPSIMOH. YpaBHEHUE NPSIMOM,
CrIOCOOBI 3aNAHM. MIPOXOJSIIEH 4Yepe3 JNaHHYH TOYKY B JAHHOM HAIIPABJICHHH. Y PABHEHHE
1 Yron Mexay AByMs p If 1 p IE Y yBA p - 7P N
IpAMBIME IpsAMOM, MpoXOoAsiled Yepe3 ABE NAaHHbIE TOYKU. YPAaBHEHHE MPSIMOM B
: OTpEe3Kax Ha OCsIX. YTOJI MEXY ABYMsI IPSIMBIMHU. Y CIIOBUS NapajIeIbHOCTH
PaccrosiHue ot ToukH o
N U TEepHNeHAUKYISIPHOCTH MNpsAMBIX. PaccTossHMe OT TOYKM 10 MPSIMOH.
no npssmoit. Kpuseie
9-ro MOpsIKa [Monspuble koopauHaThl. OOIIee ypaBHEHHWE KpPUBBIX 2-TO MOPSJKA.
P OkpyXHOCTh, OJumIc, Turepbona, mapadoma. Mx ompenenenus,
KaHOHHYECKHE YPaBHEHUS, YEPTEXKM.
[Tonstne matpunpsl. Bunbt matpun. Omneparuu Hag matpuriamu. CBoMCTBa
Matpuisl n onepanuii Hag MaTpunamu. OnpenenuTeny KBaapaTHbIX MaTpul. CBolicTBa
) JEHCTBYs HAJl HUIMH | ompeneiuTeneil. MuHOpH M anreOpandeckue OTONHeHUs. Pa3noxenne
Onpezpenuresu U UX | ONMpPEJeTUTENsI MATPHUIIBI TI0 JIEMEHTaM CTPOKH WM cToNOIa. Beruncnenne
CBOIiCTBA. onpenenuTenie N-ro mopsaka. ObpatHas marpura. CBOWCTBA OmEparum
oOpamieHusi MaTpuisl. Panr matpuusl.
Pemenue cucrem IlonsiTve pemeHus] CUCTEMBI JIMHEHHBIX YpaBHEHHMH. PelieHue cucTeMsl
JIMHEMHBIX JIMHEHHBIX ypaBHeHHMH MeronoM Kpamepa. MarpuuHas 3almch CHCTEMBI
3 ypaBHEHUI JUHEWHBIX YPAaBHEHMH M HX pelleHHe. PelieHue CUCTeMbI JHMHEHHBIX
Komnnekcuble uncna | ypaBHeHuil merogoM I'aycca. [loHSATHE M CYyITHOCTH KOMIUIEKCHBIX YHCEIN.
Y JICUCTBUS HaJl JleicTBUA HaJl KOMIUIEKCHBIMU 4YHUCJIaMu. T[pUrOHOMETpUYECKas U
HUMU nokasarenbHas HOpMbI KOMIUIEKCHOTO YHCIIa.




HaumeHnoBanue

J\j‘g pa3nena Copnep:xanue pazgena

i AUCHUILTUHBI
[Tonsitne mHOkecTBa. Omepauuu Hajg MHoxecTBamH. Kitaccuduxanms
YHCIOBBIX MHOXECTB. AOCONIOTHAS BeJIMYMHA IEHCTBUTEIBHOTO YHCTa U ee
cBoiictBa. OkpectHOCTh Toukd. lloHsATHe QyHKnMu. CrocoObl 3amaHust U
OCHOBHBIE cBoiicTBa ¢yHkumid. Knaccupukanms sneMeHTapHbIX (YHKIUH.
YucnoBas mocienoBaTeNbHOCTh U ee mmpenel. ['eoMeTpudyeckuid CMBICT
npezena 4UCIoBOW mocienosaresbHOCTH. [loHsTne mpenena ¢yHKUuM B

DJEeMEHTBI TEOPUU | TOYKE M €ro reoMeTpudeckuil cMmbicia. OgHocTopoHHHUE mpenensl. [Ipexen

MHOxecTB. DyHkuus | ¢pyHKUMHM Ha OeCKOHEYHOCTH. beckoHeYHO Malibie BETMYMHBI U UX CBOMCTBA.

OJTHOM epeMeHHOH. | BeckoHeuHo Oonbuive BenuyuHBL. OCHOBHBIE TEOpEMBl O Tpenenax

[penen pynkimm. ¢yaxmmii. [lepBpiii m BTOpOil 3aMedaTeNbHBIE TMpeNeNbl. |eXHHKa

HenpepsiBHOCTE HaXOKACHUS TpeAenoB. BepTukanbHas, TOpU3OHTANbHAs W HAKJIOHHAS
4 ¢byHKIHN. ACHUMIITOTBL.  Pa3nuuHbple  OnpeAereHUs] HEMPEPbIBHOCTH  (YHKIUH.
IIpousBogHas HenpepbiBHOCTH 3JIEMEHTAPHBIX (yHKITHIA. OnHOCTOPOHHSS
(GyHKIUH. HenpepbslBHOCTh. Kiaccudukanms Touek paspeiBa. CBoiicTBa (DyHKITHH,
Hduddepennman HEeNpepbIBHBIX Ha oTpe3ke. OnpeieneHre 1 TeOMeTpUIeCKUA CMBICI IEPBOM
byHKIMY. npousBogHol. OcHOBHBIE TpaBmwia auddepennmposanns. [IpousBomnbie
[Ipunoxenns aneMeHTapHbIX (yHKIHi. [lpon3BomHas clnoXHOW, 0OpaTHOH W HESBHOM
MIPOU3BOIHOM. ¢yukumii.  Jlorapupmuueckoe — auddepenumposanue. [IpousBomHbIE
BeicIIMX ToOpsiakoB. [duddepeniman ¢GyHKIUM H €ro reoMeTpHYeCKHi
cmeicn. [lpuvenenne muddepeninmana Kk MpUOTHIKEHHBIM BBIYUCICHUSM.
OcHoBHBIE  TeopeMbl auddepeHIranbHOTO  HcuucieHus. [IpaBuio
Jlonurans. Bospactanue u yObiBanue (yHKIHUU. DKCTpEMYyM (YHKIIUH.
Beimyknocts, BOTHYTOCTh, TOYkHM neperuba. [lomHoe wuccnenoBanue

(YHKIIHIA ¥ IOCTPOCHUE MX TPadUKOB.

TomsTre GyHKIUA Ob6nacte ompeneneHust, 00nacTh 3HaUeHUH (PYHKIHMH ABYX MEpPEeMEHHBIX.
HOCKOILKIX Ilpenen ¥u HeNpepbIBHOCTH (YHKUUH JIBYX MEPEMCHHBIX. YacTHble
— NPOM3BOJHbIE, CMEIIAHHBIE MPOM3BOJHbBIC, MOJHBIN IuddepeHunan.

Heonpenenermni IIpousBoaHass MO HampaBieHHIO. ['pagueHT. DKcTpeMyM (GYHKUUH IBYX

5 HETErPAI K eTo nepeMeHHbIx. HeoOxomuMoe u JoctarouHoe ycioBus. Haubosbliee u
cBofictea Meronpr | FAAMCHBILEE SHATCHNA ¢yukuun. [loHsTHE M CYIIHOCTH HEONPEACICHHOTO

—— uHTerpana. CBoicTBa HeompeaeiaeHHOro uHTerpana. OCHOBHBIE METO/II

WHTETPUPOBAHUS: HETIOCPEICTBEHHOE, 3aMeHBI MepEeMEHHOM,

HEONpeIeNICHHOTO

uHTerpaa MHTETPUPOBAHME O YaCTSM. UI/IHTerI/IpOBaHI/Ie IpoOHO-pallMOHANIBHBIX U
TPUTOHOMETPUYECKUX (DYHKITHIA.

OnpeneneHHplii MHTETpA] W €ro reoMeTpudeckuii cmbicia. CBoiicTBa

omnpeaeneHHoro wuHTerpana. QPopmyna Herotona-Jleiibauma. Metoabt

OnpeeneHHb BBIYUCIICHHS OTIPE/ICIICHHOTO WHTerpasa. Beruucinenne riomaaei miocKux

M— ¢Guryp ¢ moMouIbko OIpeeTIeHHOro HHTerpaina. HecoOCcTBEeHHBIE HHTETPAJIBI

JInddepeHmanbibic nepsoro u Broporo poxa. Ilonsrue nuddepeHINaNbHOTO YypaBHEHHUS.

1- Ilopsimok, obmiee pelieHHe, YacTHOE pemeHne IuddepeHInaIbHOr0

6 YPABHCHIA 1710 ypaBHenus.  uddepeHumanbiple  ypaBHEHUST C  pa3feisiOIIUMUCS

Tnd q):;gljlfgznmme NIepEMEHHBIMU, OJJHOPOJIHBIE, JINHEHHbIE TU(epeHInanbHbIe ypaBHeHus 1-

yPABHCHHS BBICIINX ro mnopsagka. JuddepeHunanbHbie YPAaBHCHHS  BBICIIMX  TOPSJIKOB,
HOpSUIKOB. JIONTyCKAloONIe TOHW)KEeHHE Tmopsiaka. JIMHeiHble OJHOpPOJHBIE H

HEOJIHOPOJIHbIE ~ YPaBHEHUs  BBICIIMX  TIOPSIKOB € TIOCTOSIHHBIMH
ko3 uumentamu. Bo3MOXKHOCTH NpUMEHEHUS! MOJOKEHUH M METOIOB

MaTeMaTHYEeCKOTO aHaJIN3a B PEIICHUH YIIPABJIICHYECKUX 3a/1a4.
Cryuaifibic Ucneiranus I/IVCO6I)ITI/I$[. Buast cobprtuit. Onepanun H?H COOBITHSIMH.
COBBITHS, BIE] Huarpammel Diinepa-Benna. [lonsTre BeposSTHOCTH CiIy4ailHOrO COOBITHSL.
cobsrmmi, amrebpa Knaccuueckoe, CTaTUCTHYECKOE W TEOMETPUYECKOE  ONpeAeCHHUs
7 BEPOATHOCTH.  ODIEMEHTHl  KOMOWHATOpPHKH. Teopema  CIOXEHHA

coObITHIi. OCHOBHBIE
TEOpPEMBI TEOPHU
BEPOSITHOCTEH.

BEPOATHOCTEH JUIsl HECOBMECTHBIX COOBITUH. YCIIOBHBIC BEpPOSTHOCTH.
3aBUCHMEBIE M HE3aBHCUMBIC COObITHA. TeopeMa yMHOKEHHUST BEPOSTHOCTEH.
Paciimpennass teopema cnoxkeHus. Dopmyia TOJIHOW BEPOATHOCTH.

8




HaumeHnoBanue
pazaena Conep:xanue pa3aeia
JUCIUILINHBI

n/n

®opmyna baiieca. IloBTOopHBIE He3aBUCHUMBIE UCHBITaHHs. Dopmyrna
Bepuymnu. WHTerpanbHas W JloKajdpHas TeopeMbl Myapa-Jlamaca.
Teopema Ilyaccona.

[TonsiTue cayyaiiHOM Beau4rHbL. BUIbl Ciy4ailHbIX BeIU4MH. JJUCKpETHBIE
CllydaiiHble BENMYMHBI U CHOCOOBI WX 3aJaHus. 3aKOH pachpenesieHUs
JIUCKPETHOMN CIIy4alHOI BEJIMYUHBL. HNurerpanbHas byHKIMSA
pacripefiefieHdsl U ee CBOMCTBAa. BeposTHOCTb MomajaHusi JIUCKPETHOM
CITy4alHOM BEJIMYMHBI B 33JaHHBIA MHTepBas. OCHOBHBIE pacHpeAeTICHUS]
JIUCKPETHOM CilyyallHOM BenuuuHbl. HempepsiBHas ciydaiiHas BEIUYHMHA.
@yHKIMA paclpeneieHus U IJIOTHOCTb PACIpeNleNieHnuss BEepOsSTHOCTEH
HENpepBIBHOM ciydaiiHOW BenmnduHBI. CBONCTBA TUIOTHOCTH BEPOSTHOCTH.
BeposATHOCTE Onaganust HENPEPHIBHOM CIIy4aliHON BEIMYMHBI B 33IaHHBII
uHTepBaj. YHCIOBbIE XapaKTEPUCTUKH CIIy4aifHBIX BEIMYMH U UX CBOWCTBA.
OcHOBHBIE  paclpefeNieHHss  HENpepbIBHBIX  CIy4yallHBIX  BEJIHYHMH.
Hopmanpaoe pacnpenenenne. IloHsTHe 3akoHa OONBIIMX — YHCEIN.
B03MOXHOCTH NOpHUMEHEHHS 3aKOHOMEPHOCTEM M TEOpeM TEOpHUU
BEPOATHOCTEN B PELICHUM YIpaBJICHUYECKUX 3aaad. [loHATHE reHepanbHOU
COBOKYNHOCTU. BapuannoHHbId pan U ero xapakrepuctuku. CiydaiiHas
BeIOOpKa. CrarucTuueckoe pacmpeneneHue BblOOpkd. [lomuroH wu
ructorpamma. [loHsITHE ¥ BUIIBI CTATUCTUYECKUX OLICHOK. TOUYEYHBIE OLEHKU
U ux cBoWcTtBa. HHTepBanbHblE OUEHKU. [IOHATUS JOBEPUTETHLHOIO
WHTEepBaja M JOBEpPUTEIbHON BeposTHOCTU. [IpoBepka cCTaTUCTHYECKHUX
TUIIOTE3: OCHOBHBIE MOHSTHSL.

Caydaiinbie
BEJIMYUHBI, BUIbI
CIIy4aliHBIX BETMYUH
8 U UX XapaKTEePUCTHK.
OCHOBHBIE ITOHATHSA
MaTeMaTUYCCKOM
CTATUCTHKH.

5. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX IIPH OCYLLIECTBJIEHUHN
o0pa3oBaTe/IbHOIO Mpolecca MO0 JAUCHUILUIMHE (MOAYJII0), BKJIKYasA IepevYeHb
NporpaMMHOro oodecrnedyeHusi, NMpPoecCMOHATBHBIX 0a3 JAaHHBIX W HH(OPMAUMOHHBIX
CIIPABOYHBIX CHCTEM (IIPU HEOOXOAUMOCTH)

Jnsa  peanmuzanuu  NpeIyCMOTPEHHBIX BHMJOB  y4eOHOW paboThl B KadecTBe
00pa30BaTeNbHbIX TEXHOJOTUN HCIONb3YIOTCd HWH(GOPMALMOHHBIE W KOMMYHHUKallMOHHbBIE
o0pa3oBaTeNbHbIE TEXHOJIOTHHU:

- MyJbTUMeIuiHOE 00y4eHue (Mpe3eHTau, MyJIbTUMEANMHBIE KYPChI);

—  ceTeBble KOMIIbIOTEpHBIE TexHONoruu (VIHTepHeT, JoKaabHas CeTh);

- TIpU OpraHu3anuu oOpaszoBarelbHOro Tmpoiecca ¢ npumenernuem JOT nexnuu
IIPOBOJSTCS B PEKMME OHJIANH.

HepequL JIMIEH3UOHHOI'O MIPOTrpaMMHOI'O O6CCH€‘I€HI/I$I, HCO6XOI[I/IMOFO AJIs1 OCBOCHHUA
JHUCHUTIIIMHBI

Onepanvonnas cucrema Microsoft Win 7,
LibreOffice,

Adobe Acrobat Reader DC,

7-zip,

Paint.Net

agkrownE

[TIpodeccuonanpupie 6a3bl JaHHBIX, HH()POPMALMOHHO-CIIPABOYHBIE U TIOWCKOBBHIE
CUCTEMBI:

— IlpaBoBas  umHpopmaumonHas  ©6aza  panueix  Koucynmprant  Ilmoc -
http://www.consultant.ru/


http://www.consultant.ru/

—  Caiir ®enepanbHOil CiIyKObl TOCYZAPCTBEHHOM CTaTUCTHKU — Pexxum nocryma:

http://mww.gks.ru/

DJIEeKTPOHHO-OMOINOTCUHBIC CHCTEMBI:
—  Hayunas anekrponnast 6udaroreka elibrary.ru — Pesxxum nocryma: https:/elibrary.ru/
— DBC «YHuBepcuteTcKast OubinoTeka oniaii» - Pexxum gocryna: http://biblioclub.ru/

6. IlepeueHb yueOHO-METOAUYECKOT0 OOeceYeHHUs IJIsl CAMOCTOSITEILHOH PadoThl
00y4YaIIUXCsl MO0 IUCUMILUIMHE (MOAYJI0), TEKYyILlero KOHTPOJS M MPOMEKYTOYHOM

arrecTanum
6.1. Conep:kaHue W TPYIAOEMKOCTb CAMOCTOSITEJILHOI PadoThl 1O TeMaM
AMCHUIIUHBI
HauMeHoBamMe Tpynoemkocts | TpyaoeMkocTh
Ne . (B akanemMu- (B akajeMu-
o/ pasaena Buj camocTosiTeIbHON padoThI geckux uacax) | weckux uacax)
AUCHHUILIUHBI
04HOe 0YHO-3204YHO€
Koncnextuposanue
MIEPBOMCTOYHUKOB U IPYTON yaeOHOH
JTUTEpaTypHl; IpopadoTKa yaeOHOTO
Matepuaia (10 KOHCIIEKTaM JICKIHH
y4eOHOU ¥ Hay9IHOH TUTEepaType);
Merton MOCTPOCHUE YPAaBHEHHS IPSAMON
KOOPIWHAT HA | pa3IMYHBIMH CIIOCO0aMU;
IUIOCKOCTH. orpeJieNieHe B3aMMHOTO
IIpsaMas nuHUS, | pPaCHONOXKEHUS MPSIMBIX.,
pa3nuyHbIe BBIYUCIICHHE YTJIa MEXKITy TIPSMBIMHU;
CHOCOOBI HaXOKACHUE CEPEIMHBI OTPE3Ka U
1 3aaHus. YTOI | pacCTOSIHUS OT TOYKH JIO TIPSMOIA; 14,75 21
MEXJIY ABYMs | pellieHUE SKOHOMHUYECKHX 3a/1a4
NPSIMBIMH. METOaMH1 aHATNTHYECKON
PaccrosiHue OT | reoMeTpuH. OIpe/ieTieHne BHIA
TOYKH JI0 KPHBOH 110 3aJaHHOMY 001IeMy
npssMoii. Kpusble | ypaBHEHHIO BTOPOTO MOPSI/IKA C
2-ro mopsfika | IBYMsI IEPEMEHHBIMH; BHIYMCIICHHE
XapaKTePUCTUK KPUBBIX
(OKpY>KHOCTH, JIIIUIICA, THIIEPOOJIBI,
napaboJIbl); TOCTPOEHHE KPUBBIX Ha
TUIOCKOCTH 10 KAHOHUYECKOMY
ypaBHeHu10. KontposbHas pabora.
[IpopaboTtka yue6HOTO MaTeprana (1o
KOHCIIEKTaM JIeKIIMH y4eOHOH 1
HAY4YHOM JIUTEpaType) U NOATOTOBKA
JIOKJIAJIOB HA CEMUHApax H
Martpuus! u MPAaKTUYECKUX 3aHATHAX K yUacTHIO B
JEHCTBUA HAJl | TEMAaTUYEeCKUX JUCKYCCUSAX U
2 HUMHA JIEIOBBIX Urpax; Beimonnenne 13 21
Omnpenenurenuu | MPaKTHYECKUX 3aIaHHMN:
UX CBOWCTBA. TPaHCHOHUPOBAHUE, CIIOKEHHE,
BBIYUTAHUE, YMHOKECHHUE MATPHII,
HaXO’KJIEHUE paHra MaTPHIIbI,
HaxOXJeHHE 00paTHOW MaTPHUIIBI
METOAOM anre0pandeckux
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n/n

Haumenosanmne
paszaena
JTUCIHUTLIHHBI

Bun camocTosiTebHONH padoThI

TpynoemkocTs
(B akaneMu-
YeCKHX 4acax)
O4HOe

TpynoemkocTh
(B akaneMu-
YeCKHX 4acax)
0YHO-3209HOE

JIOTIOTHEHHWH 1 METOJIOM
3JIEeMEHTApHBIX PeoOpa3oBaHuil;
pelieHrue MaTpUYHBIX YPaBHEHUH;
MIPUMEHEHUE MAaTPUYHOT'O METOA B
9KOHOMMYECKHX HCCIIEIOBAHUIX;
peoOpa3oBaHUE KBAIPATHYHBIX
(hopM K KAaHOHMYECKOMY BH]TY.
Beinonnenue 3a1anuii 1 npuMepPoB
TI0 pacyeTy: BEIYHCICHHE
ompenenuTenei 2-ro u 3-ro
TTOPSIIKOB, HAXOXKICHNE COOCTBEHHBIX
3HAYCHUH U COOCTBEHHBIX BEKTOPOB
MaTpHIL; PEelIeHNE 3a1ad C
SKOHOMHUYECKUM COJICPIKAHUEM.
KontponbHas padora.

Pemenwne cucrem
JIMHEHHBIX
yYpaBHEHUI

Komrmiekcusie
YHCIa U
JIEUCTBHUS HaAJT
HUMU

[IpopaboTka yuebHOTO MaTepuana (1o
KOHCTIEKTaM JIEKIIU yaeOHO! U
Hay4yHOU nuteparype). Boimonnenue
MPaKTUYECKUX 3aJaHuil: peleHne
CHCTEM JIMHEHHBIX YpaBHEHUHN
metogoM Kpamepa, metonom ["aycca,
METO0M 00paTHOW MaTPHIIBL,
METOAOM 3JIEMEHTAPHBIX
npeoOpa3oBaHuid; pelieHne
OJTHOPOJHBIX CHCTEM JIMHEHHBIX
YpaBHEHUH; HAX0XKICHHUE O0LIET0
peLeHs HEOAHOPOIHBIX CHCTEM
JIMHEHHBIX YpPaBHEHUM; pelieHue
SKOHOMUYECKHX 3a]a4, IPUBOISIINX
K CHCTEMaM JIMHEHHBIX YPaBHEHUM.
KontponbHas pabota. Pemenue
MPUMEPOB Ha CII0)KEHUE, BEIUUTAHUE,
YMHOXKEHHE, JIeTIeHUE, BO3BEICHHUE B
CTETEeHb KOMIUIEKCHBIX YHCEl;
mpeoOpa3oBaHue U3 aredOpanuecKoi
(hopMBI B TPUTOHOMETPHUECKYIO;
W3BJICYEHNE KOPHS U3 KOMIUIEKCHOT'O
4HCIIa, pelIeHUe KBaJpaTHBIX
YpaBHEHHUH C OTPHILIATEIHHBIM
JUCKPUMHHAHTOM; BBIYHCIICHHE
MPEJIeTIOB YHCITOBBIX
IIOCJIEI0BATENBHOCTEN C
WCIIOJIb30BaHUEM Pa3INYHbIX
METOJIOB.

13

21

DJIEMEHTBI
TEOpUH
MHO>KECTB.
OyHKIUSA OTHOU
[IEPEMEHHOM.
IIpenen
byHKIMY.
HenpepriBHoCTh
(dhyHKIUH.

Koncnexruposanue
MIEPBOMCTOYHUKOB U APYTOH yaeOHOH
JUTEPaTyphl; TpopaboTka y4eOHOTro
MaTepuaia (110 KOHCIIEKTaM JISKIHiA
y4eOHOU ¥ Hay9HOH JTUTEepaType);
BrinonHeHne NpakTHUECKNX 3a/1aHUM:
BBIUMCIIEHHE TIPOU3BOIHBIX U

T PepeHIINAIOB MIEPBOTO U BBICIITHX
MOPSIKOB, BEIYMCIIEHNE

13

21
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n/n

Haumenosanmne
paszaena
JTUCIHUTLIHHBI

Bun camocTosiTebHONH padoThI

TpynoemkocTs
(B akaneMu-
YeCKHX 4acax)
O4HOe

TpynoemkocTh
(B akaneMu-
YeCKHX 4acax)
0YHO-3209HOE

[TpousBoanas
GbyHKIHH.
Huddepenmnman
(byHKIUH.
TIpunoxenus
IIPOU3BOAHOMN.

NPON3BOIHBIX CJIOXKHBIX, 0OPATHBIX U
HEeSBHBIX (yHKITHH,
JorapuPpMHUIECKUX TPOU3BOTHBIX;
HaXOKACHUE YpaBHEHHI KacaTeIbHON
Y HOpMaJiu K KpUBOH B 3aJaHHOM
TOYKE; TPUMEHEHHUE TIPOU3BOIHON B
HKOHOMUYECKHX HCCIIEIOBAHUSIX.
BBIYHCIJICHHE TIPEAETOB (DyHKIIUH,
PacKphITHE HEOTPEeTICHHOCTEH,
BBIYUCIICHHE OAHOCTOPOHHUX
npenenoB. KoaTponpHas padora.
Beruncienne oqHOCTOPOHHUX
MpeIeNIOB, MCCIeJOBaHUE
HETMPEPHIBHOCTU QYHKIHIHA,
HaxXO0XKJCHUE TOYEK pa3pbiBa U UX
KJIACCH(UKAIIVsI, BEIUNCIICHUE
MPOU3BOJHBIX U TU(PPEepEHIINATOB
HEPBOTO U BBICIIUX MOPSIKOB,
BBIYHCJICHHE TIPONU3BOIHBIX CIOKHBIX,
00paTHBIX U HESBHBIX (DYHKIIWH,
JT0TapU(PMHUICCKUX TPOU3BOIHBIX,
BBIYHCIICHHE TTPOM3BOIHBIX U

T PepeHInaNoB EPBOrO U BBICIITNX
MOPSIKOB, HAXOXKACHUE YpaBHEHUH
KacaTeJIbHOM U HOPMaJIH K KPUBOM B
33JaHHOU TOYKE; IPUMEHEHUE
MPOU3BOJTHON B SKOHOMHYECKHX
UCCIIEJIOBaHUSX, HAXOXKICHHE
MHTEPBAJIOB MOHOTOHHOCTH
(byHKIUH, SKCTPEMYMOB (DYHKITUIHA,
WHTEPBAJIOB BBIITYKIIOCTH BBEPX U
BHH3, TOUEK Iepernda, aCHMITOT
rpaduka QyHKINU; UCCIE0BAaHHE
(byHKIUI 0HOM TIEpEMEHHOH MpH
HOMOIIIY TTPOM3BOIHBIX; HAXOXKICHHE
HanOOJIBIETO M HAMMEHBIIIETO
3Ha4YeHUs (PYyHKIMU Ha OTPE3KE;
penIeHue 3a/1a4 ¢ SIKOHOMHYECKUM
cozxepkanneM. KonTtposbHas paboTa.

Ilonsitue
dbyHKITIN
HECKOJIBKUX
TIEPEMECHHBIX.
Heonpenenennst
1 HHTETpaJI U €ET0
CBOICTBa
MeTob!
HMHTETPUPOBAHUS
HEOTIPEICTICHHOT
0 MHTETpasa

Koncnexruposanue
MIEPBOMCTOYHUKOB U APYTroi yaeOHOH
JIUTEPaATYpPhl; IPOPabOTKa yueOHOI0
Matepuaia (110 KOHCIIEKTaM JISKIHiA
y4eOHOU ¥ Hay9HOH JTUTEepaType);
BrinosHeHWe TpaKTUUECKUX 3a/IaHU:
(YHKLIMHN HECKOJIBKUX IEPEMEHHBIX,
OJTHOPOZHBIE (YHKLMH. BHIITYKIIbIE U
BOTHYTHIE (PYHKIINH.
MPOM3BOJCTBEHHbIE (PYHKIMU. TUHUN
M30KBaHT U U30KOCT, MIPeJIEN
(YHKIIUY HECKOJBKUX TIEPEMEHHBIX B
TOYKE, HEMPEPHIBHOCTh. CBOWCTBA
HETPEePHIBHBIX (YHKINH, YACTHBIE

13

21
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n/n

Haumenosanmne
paszaena
JTUCIHUTLIHHBI

Bun camocTosiTebHONH padoThI

TpynoemkocTs
(B akaneMu-
YeCKHX 4acax)
O4HOe

TpynoemkocTh
(B akaneMu-
YeCKHX 4acax)
0YHO-3209HOE

MIPOM3BOAHEIE, IPUMEPHI IPUMEHEHHUS
YaCTHBIX IPOU3BOIHBIX B 9KOHOMHUKE,
muddepeHIUPYeMOCTh (yHKITHH
HECKOJIBKHMX EPEMEHHBIX, TPaHeHT
(YHKIINH U €T0 CBOHCTBA,
MPOU3BOAHAS HYHKLUH 10
HanpaBJICHHUIO, HesIBHBIC (DYHKIINH.
AKCTPEMYMBI (DYHKITHIA HECKOIBKAX
TIEPEMEHHBIX, 3a/1a4H Ha YCIOBHBIN
IKCTPEMYM, HAauOOJIbIIICE U
HauMEeHbIIIee 3HaYeHUs (HYHKIIUH,
BBIPaBHHUBAHUE IMITHPHIECKUX
3aBHCUMOCTEH, METOJ HAUMEHBIITHUX
KBaJpaTOB. METO]] 3aMEHBI
MepeMeHHOH, popmyma
WHTETPUPOBAHUS 110 YaCTsIM, TabiInIa
HEOMpEICTICHHBIX HHTETPAJIOB,
WHTETPUPOBAHHE MTPOCTEHIITNX
paIoHaTBHEIX ApobeH,
WHTETPUPOBAHNE PallHOHATBHBIX
(yHKIIHIA, THTETPUPOBAHIE
WppaIMOHATBHBIX (HYHKITHH,
WHTETPUPOBAHUE BBHIPAKEHUH,
COJZIepIKaIINX TPUTOHOMETPHUIECKUE
GyHKIHH.

OmnpeeneHHbIH
UHTErpat
Juddepennmans
HBIC YpaBHEHHUSI
1-ro mopsaka
Huddepennmans
HBIC YPaBHEHHUSI
BBICIINX
HOPSAIKOB.

KoncnextupoBanue
MEPBOMCTOYHUKOB U JAPYTroi yaeOHOH
JIUTEPATYpPhI; IPOPadOTKa yueOHOTO
Marepuaia (110 KOHCTIEKTaM JICKIHH
y4eOHOW ¥ Hay9IHOH JTUTepaType);
BrinosnHeHne NpakTUUECKUX 3a/1aHUI:
3aMeHa [IEPEMEHHON B ONPEIECIICHHOM
MHTErpase, UHTErpUpOBaHUE 110
4acTsAM VISl ONIPEEeIICHHOTO
WHTErpaya, MpUMEHEHNE
OIIPEeJICJIEHHOTO UHTErpana B
SKOHOMHMKE, NPUMEHEHHE
OTIpeJIeIEHHOT0 HHTETpaa s
BBIYUCIICHHS TUTOMma el Guryp, ImH
JYT IJIOCKUX KPUBBIX U 00BEMOB Tell,
NPUOTMKEHHBIE METOBI BEIYUCIICHUS
OTIpeJIeIEHHBIX UHTETPAJIOB,
HECOOCTBEHHbIE HHTETPAIIBL.
KonrtponbsHas padora. CoctaBnenne
nuddepeHIINaTbHOIO YpaBHEHHS
NEPBOrO MOPSIKA, MOJIEIN
H9KOHOMHUYECKOH TNHAMUKHU, METOIbI
WHTETPUPOBAHUS
nuddepeHInaNbHBIX YpaBHEHHI
NIEPBOTrO MOPSIKA, TUHEHHBIE
JudQepeHInaNbHbIE YpaBHEHUS
MIEPBOTO MOPSJIKA, TUHEHHBIE
JuddepeHInaNbHbIe ypaBHEHUS

13

21
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Tpynoemkocts | TpynoemkocThb
HaumenoBanne PYyA PyA
Ne . (B akaneMu- (B akajneMu-
pasaena Buja camocTosiTe1bHOM PaGoThI
n/n YeCKHX 4acax) | 4YecKHX 4acax)
AUCHUTIIUHBI
O4HOe 0YHO-32049HOE
BBICUIMX HOPSIIKOB, OXHOPOIHbIE U
HEOJHOPOIHbIE TUHEHHBIE
JudQepeHnnanbHble YpaBHEHUS
BTOPOTO MOPSJIKA C TOCTOSHHBIMU
Kod(hpHUITMECHTaMH U CIICTIHATHLHOM
MIpaBoOM YacThio, MeToA Jlarpanxka
BapHallly IPOU3BOJIBHOM
IIOCTOSSHHOM, CHCTEMBI THHEHHBIX
nmud hepeHnnanbHBIX ypaBHEHHHA
BTOPOTO MOPSJIKA C TOCTOSHHBIMU
KO3 HUITHCHTAMU.
KoHcnektupoBanue
MEPBOMCTOYHHUKOB U JPYrol y4eOHOMH
Cryuaiiabie JIUTEPaTyphl; TpopaboTka y4eOHOTO
COOBITHSL, BUABL | MaTepHana (TI0 KOHCTIEKTaM JISKITHIA
COOBITHIA, y4eOHOW ¥ Hay9IHOH JTUTEepaType);
7 anreOpa BrinonHeHne npakTUUECKUX 3a1aHUI: 13 21
COOBITHI. OmnpeneneHre BEpOSITHOCTH.
OcHOBHBIE CryuaitHple COOBITHS U UX
TEOPEMBI TEOPUH | BEPOATHOCTH. JIeHCTBUA HaL
BEPOATHOCTEH. | CIy4aliHBIMU COOBITUSIMH, paz0oop
IPUMEPOB U PEIICHUE TPAKTUIECKUX
3a1ad.
Koncnextuposanue
MEPBOMCTOYHHUKOB M JPYrol y4eOHOH
JTUTEPaTyphl; IpopabdoTKa yaeOHOTO
MaTepurania (1o KOHCTIEeKTaM JIeKIHii
. 4eOHOM 1 HayYHOH JIUTepaType);
Crnyyaiinble Y Y paType);
pa3bop NpuMepOB U peleHne
BEJIMYHHBI, BUIBI
. MPAaKTUYECKUX 3a7a4: HaXOXKICHUE
CITy4alHbBIX
YHCIIOBBIX XapaKTEPUCTUK
BETHHIH I 1X HCKPETHBIX U HEMPEPBIBHBIX
8 XapaKTepUCTHUK. JICKpe pep 13 20,75
CITy4ailHbIX BEIMYHH, CTATUCTUIECKOE
OcHoBHBIE
pacrpeneneHue BEIOOPKH;
MOHSTHUS
., | BEIOOPOYHBIE PAIBI M UX
MaTeMaTHYeCKOH
XapaKTePUCTUKHU; SMITUPUIECKAs
CTaTUCTHUKH.

(byHKLUS pacTipeesieHHs; IOJIUIOH U
THUCTOTpaMMa; CTaTUCTUYeCKast
OLIEHKA ITapaMeTPOB pacIlpeesICHUs;
TOYEYHBIE U MHTEPBAJIbHBIE OIIEHKH.
KonTtponbsHas pabora.
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6.2. IlepeueHb y4eOHO-MeTOAMYECKOro oOOecmeveHHs A8 TEKYIIero KOHTPOJS
yCIieBaeMoOCTH

IIpumepHas TeMaTHKA U IJIAHBI CEMUHAPCKUX W/WJIM NMPAKTHYECKHUX 3aAHATHH IS
OYHOI U 0YHO-3204HOI (hopM 00yUeHH S

Pa3nes 1. D1eMeHThI aHATUTHYECKOI TreOMeTPUM M JINHeHOH aJredpbl.
IIpakTnyeckoe 3ansTue 1.

Temvi: Memoo koopounam na niaockocmu. llpamas nunus, paznuunsie cnocoowl
3a0anus.

Yeon mercoy osyma npamvimu. Paccmosnue om mouxku 0o npamoii. Kpuevie 2-20
nopsaoka.

lleflb 3auamusn. OBJIAACTh METOAAMH PCLICHHSA OCHOBHBIX THIIOB 3aJa4 aHAIIMTHYECKOM
TCOMETPHH Ha IJIOCKOCTHU, 3aKPCIIUTh TCOPECTUUCCKHUE 3HAHUA, OCBOUTH MCTOJUKY MCCICAOBAHNA
KPHUBBIX BTOPOT'O ITOPAAKA

Boinonnenue npakmuueckux 3a0anuil. OCTPOCHUE ypaBHEHUS MPSIMON pa3InYHBIMU
croco0aMu; OIpPECICHHE B3aMMHOTO PACIOJIOKEHUSI TPSIMBIX; BBIUYMCICHUE yria MEXIy
OPSIMBIMU; HaXOXKICHHE CEpEelIMHBbl OTpe3Ka M PACCTOSAHMSI OT TOYKH 0 MHPSIMOW; pelIeHue
HSKOHOMHUYECKUX 3a/lad METOJaMH aHATUTHYECKON T'€OMETpHUH, OMpEeeiICHUE BUIA KPUBOU IO
3aJJaHHOMY OOIlEMy YpaBHEHHIO BTOPOTO IMOpsIKa C JBYMS IMEPEMEHHBIMU; BBIYMCICHUE
XapaKTEPUCTUK KPUBBIX (OKPY>KHOCTH, SJUIHIICA, TUIIEPOOIIBI, MapadoJibl); MOCTPOSHHUE KPUBBIX Ha
IJIOCKOCTH 10 KaHOHHUYECKOMY YPaBHEHHUIO.

Bonpocwi ona camoxonmpons

1. Kak ompenenstorcs 1eKapTOBbl KOOPAUHATH TOUYKH Ha MIIOCKOCTH?

2. Kak onpenenstoTcs NoasipHble KOOPIUHATHI TOYKU HA TNIOCKOCTH?

3. KakoBa B3auMOCBSI3b MEX/Ty MOJIIPHBIMH U IEKAPTOBBIMUA KOOPAWHATAMHU TOYKH Ha
IJIOCKOCTH?

4. YeM OTIAMYAIOTCS APYT OT JpyTa AeKapTOBbI KOOPAUHATHI IBYX TOUEK, CHAMMETPUYHBIX
oTHocuTeNbHO: a) ocu Ox? 0) ocu Oy? B) Hauajga KOOPJAUHAT?

5. 3anummure GopMyny U BBIYUCICHUS PACCTOSHUS MEXIy IByMs Toukamu. Kakoit
BU/I TIPUMET 3Ta popMyIia, eciu:

a) TOYKU UMEIOT OJIMHAKOBBIE OPJIMHATHI, HO PA3JIMUHbIE a0CIIUCCHI;

0) TOUYKM UMEIOT OIMHAKOBbIE a0CIUCCHI, HO Pa3INyYHbIe OpPIUHATHI?

B) OIHA U3 TOYEK COBMNAJIAET C HAYaJIOM KOOpPAUHAT?

6. Kaxk yOeauTbcs, 9TO JaHHAS TOYKA JIGKUT HA JAHHOU TIPSIMO?

7. Bpmummre ypaBHEHUS MPSIMOIA:

a) KaHOHUYECKHE;

0) ¢ yrioBeIM K03(h(HUIIMEHTOM;

B) MPOXO/ISIIEH uepe3 TaHHYI0 TOUKY MePIEHANKYIISIPHO 3aJaHHOMY BEKTODPY;

I') IPOXOJISALIEH uepe3 1B JAHHbBIE TOUKHY;

1) B OTpE3Kax;

€) IpOXOoIAIIeH Yepe3 NaHHYIO TOUKY MMapajuleIbHO 33JaHHOMY BEKTOPY.

8. Kak pacmonoxeHa nmpsiMasi OTHOCHTEIBHO JICKAPTOBOM CHCTEMBI KOOPIMHAT, €CJIA B €€
YPaBHEHUHU OTCYTCTBYET:

a) CBOOOHBIN WICH?

0) ogHa U3 KOOPAUHAT?

B) OJIHA U3 KOOPJAWHAT U CBOOOAHBIN UiIeH?
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9. Kak BBIYMCINUTB yros MeXy AByMs NpsMbIMU? KakoBbl yCI0BHS NapauIeIbHOCTH U
NEPHEHANKYIIPHOCTH MPSIMBIX?

10. Kak HaifTu TOUKY IepecedeHust AByX IpsMBbIX?

11. Hanumwure ypaBHEHUs OCel A€KAPTOBOM CUCTEMBI KOOPJMHAT.

12. Tlo xakoMy HpPU3HAKY MOKHO ONPEICIUTb, SIBISETCS JIM JaHHOE YpaBHEHHE BTOPOTO
HOpsi/IKa ypaBHEHHEM OKPYKHOCTH B IEKapTOBOM cucteme koopauHat? Kak B 3TOM ciiydae HallTH
e€ 1ueHTp u paauyc?

13. Chopmynupyiite ompenenenue dumnca. KakoBo KaHOHHYECKOE ypaBHEHHE 3TOU
JIMHUAU U TIPH KAKOM PACTIOI0KEHUHU OCEH KOOPAMHAT UMEET MECTO 3TO ypaBHEHUE?

14. Tlpu xaKoM yCIIOBUU 3JUIMIIC SIBISETCS] OKPYKHOCTHIO?

15. 3anummTe ypaBHEHHE 3JUIMIICA C LIEHTPOM B Touke (Xo; Yo). Kak moctpouth Takoi
AIIIUIIC HA MIJIOCKOCTH?

16. Chopmynupyiite onpenenenue runepoossl. KakoBo kaHoOHHYECKOE YpaBHEHUE 3TOH
JIMHUAU ¥ TIPH KAKOM PACTIOI0KEHUU O0Ceil KOOPAMHAT UMEET MECTO 3TO ypaBHEHHUE?

17. Kakue npsiMble Ha3bIBAIOTCSI ACUMIITOTAMU TUIIEPOOIIBI?

18. Kakas rurmep6osia Ha3bIBaeTCsl PABHOCTOPOHHEH?

19. Kakue runep0o0Ibl Ha3bIBAIOTCS CONMPSIKEHHBIMU?

20. 3amummre ypaBHEHHE THIIEPOOJIBI C IEHTPOM B TOUKe (Xo; Yo). Kak mocTpouts Takyro
runepooIry Ha TIOCKOCTH?

21. Yto Ha3bIBaeTCA SKCLEHTPUCUTETOM 3JUIUIICA U TMIEpOOJIbl, U KaKHe 3HAaYEeHUs OH
MOKET UMETh JIJIs1 KKJION U3 dTUX JIMHUNA?

22. Chopmynupyiite onpenenenue napadbonsl. KakoBo kaHOHHYECKOE ypaBHEHHME ITOM
JIMHUAU ¥ TIPH KAKOM PACTIOI0KEHUHU OCEH KOOPAMHAT UMEET MECTO 3TO ypaBHEHUE?

23. 3anummuTe ypaBHEHHUE MMapaboJIbl C IEHTPOM B Touke (Xo; Yo). Kak mocTpouts Takyro
napaboIry Ha INIOCKOCTHU?

24. Yto HaspIBaeTCA JUPEKTPHCOM Ui  OJJUIMICA, TUINEpOONBl ©  mapadoirsr?
Cdhopmynupyiite ob1iee CBONCTBO AUPEKTPUC.

25. 3anummTe mapamMeTpHuecKoe ypaBHEHHE dIUIUIICA, THIIepOoITsl 1 mapadoubl. Kakoit
napameTp onpezensieT BUI JIUHUU?

IIpakTuyeckoe 3ansTHE 2.
Tema: Mampuuywt u oeiiccmeusn nao humu. Onpedenumenu u ux ceoicmea

Ileny 3amamusa. OCBOUTb OCHOBHBIC JEHCTBHA C MAaTpULAMH W  BBIYHUCIICHHE
orpenenuTeneif, OCBOUTh METO/bl HaXOXKJICHHUS OOpaTHOM MaTpUIlbl, METOJbI MPEOOpPa3OBaHUS
KBaJIpaTUUHBIX (POPM K KAHOHUYECKOMY BHUTY.

Boinonnenue npakmuueckux 3a0aHuil: TPAHCIIOHMPOBAHME, CIIOKECHUE, BBIYMTAHHE,
YMHOXXEHHE MAaTpHUILl, BBIYUCIEHUE ONpeNenuTeneii 2-ro U 3-ro MOpPSAKOB, HaX0XIECHUE
COOCTBEHHBIX 3HAYEHUI M COOCTBEHHBIX BEKTOPOB MATPHII; pPELIEHUE 3a7ady ¢ SKOHOMHYECKUM
COJIepKaHUEM, OIpENeTeHUe paHra MaTpPHULbl, HaXOXKICHHWE OOpaTHOM MaTpUIbl METOJIOM
anredpandeckux JONOJTHEHUN U METOJOM dJIEMEHTAPHBIX IPE0OpPa30BaHMIL; pelIeHHe MAaTPUIHBIX
YPaBHEHHH; MPUMEHEHHE MATPUYHOIO METOAA B  OJKOHOMHMYECKHX  HCCIIEIOBaHUSIX;
npeoOpa3oBaHre KBaJpaTUYHbIX (OpM K KAHOHHYECKOMY BHJYy; pelIeHHe 3aJady ¢
HSKOHOMUYECKUM COJEPIKAHUEM.

Bonpocwi ona camoxonmpons

1. Cdopmynupyiite onpeneneHrue MaTpuibl. UTO MOKa3bIBalOT MHJEKCHI 3JIEMEHTA
Matpuilsl? Kakre MaTpuiibl Ha3bIBAlOTCS] paBHBIMU?

2. HazoBuTte OCHOBHBIE BUJIBI MATPHII.
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Kakas maTpunia Ha3piBaeTcs kBaapatHoii? Kak onpenensercs: ee mopsiaok?
Ilepeuncanre OCHOBHBIE BU/IbI KBaJAPATHBIX MATPHLL.
Yro nmpencrapisieT cOO0H TPAaHCIIOHUPOBAHUE MATPHIIBI?
Kakue MaTpu1ibl MOKHO CKJIaJbIBaTh, BBIYUNTATh, YMHOXKATh?
Cdhopmynupyiite npaBuiia CI0KeHUs (BBIYUTAHUS) MATPHUL], YMHOKEHHSI MATPHUIIBI HA
YKCII0, YMHOXKEHHS MaTpULL.

8. [Ilepeuncnure CBONCTBA CIOKEHUS MATPULl, YMHOKCHHS MATPHUIIBI HA YUCIIO.

9. [Ilepeuncnure CBONCTBA YMHOXKEHUS MAaTPHIL.

10. Yto Takoe ompenenutens mMarpuilbl? Kak BBMUCIUTH ONpEAEIUTENb 2-TO, 3-TO
nopsiaka?

11. Chopmynupyiite onpeaeneHue onpeneauTes N-ro mopsaka.

12. TlepeunciauTe CBOMCTBA ONMpEASIUTENICH N-TO TOPsAKA.

13. Cdhopmynupyiite onpeaenecHre MUHOPA, aIreOpandecKoro JOMOTHEHHS.

14. Kakas maTpuIiia Ha3bIBa€TCs HEBBIPOXKICHHOMN ?

15. Ilepeuncnure ciocoObl BEIYMCIEHUS ONPEAETUTENEH.

16. JlaiiTe onpenenenuss COOCTBEHHOI'O 3HAYEHUSI U COOCTBEHHOT'O BEKTOpPA MAaTPULIbI.

17. Kak cocTaBUTh XapaKTEpUCTUUECKUI MHOTOUJIEH MaTPULIbI?

18. ChopmynupyiiTe anropuT™M HaXOXAECHUS COOCTBEHHBIX 3HAYEHUU U COOCTBEHHBIX
BEKTOPOB MaTpPHUIIbI.

19. HasoBure cBoiicTBa COOCTBEHHBIX 3HAYEHUN MATPULIBL.

20. Yemy paBHBI COOCTBEHHBIC 3HAUCHHS TPEYTOJIILHOW WIIM TUATOHAJIHON MaTpPUIIBI?

21. Yro Takoe panr matpuisl? Kakum 06pa3oM MOKHO €ro BHIYUCIUTH?

22. Kakwue npeoOpa3oBaHusi MATPUIIBI HA3BIBAIOTCS SJIEMEHTAPHBIMH?

23. Cdopmynupyiite ornpenencHiue 00paTHOW MaTPHUIIbL.

24. TlepeuncnuTe CBOHCTBA OOPATHOM MaTPHIIBL.

25. IlepeuncnuTte METO/bI BHIUMCIEHUS OOPATHON MaTpULbL.

26. ChopmynupyiiTe  alrOpuT™M  HAXOXKACHUS  OOpaTHOM  MAaTpHUIBI  METOJOM
anreOpanyeckux JOMOTHEHUH.

27. ChopmynupyiiTe  alrOpuT™M  HaXOXICHHS  OOpaTHOW  MATpHUILI  METOJOM
3JIEMEHTapHBIX TPeoOpa30BaHUil.

28. Yro Takoe kBanmparmuHas ¢opma? Kak ompenensercs Marpuia KBaJpaTHYHON
dbopmsbi?

29. Kaxkoe mpeoOpa3oBaHue IEpEMEHHBIX Ha3bIBACTCS JIMHCHHBIM? HEBBIPOXKICHHBIM?

30. B kakoMm ciydae Be KBaJpaTH4HbIe ()OPMBI Ha3bIBAIOTCS SKBUBATEHTHBIMU?

31. Kakoii BuI KBaApaTHYHON (OPMBI Ha3hIBACTCSI KAHOHHUYECKUM?

32. Kakum 06pazom KBaIpaTHYHYIO (OPMY MOXKHO MTPUBECTH K KAHOHUYECKOMY BUIY?

33. Kakas kBampatmuHas (Qopma Ha3pIBaeTCS  IOJIOKUTEIBHO  (OTPUIATENHHO)
ONpeAeSIEHHOMN?

Nookow

IIpakTnyeckoe 3ansaTHE 3.

Tema: Peuwienue cucmem auneinsvix ypasuenuil. Komnnekcunole uucna u oeiicmeus nHao
HuMmuU.

Ilenv 3anamua. OCBOUTH METONbl PEUICHUS] CUCTEM JIMHEHHBIX YpPaBHEHHM, U3YYUTh
OCHOBHBIC [JICUCTBUA C KOMIUIEKCHBIMA YHCJIAMH, BBIYMCICHUE [MPEIEIOB YHUCIOBBIX
MOCJIEAOBATEIILHOCTEN

Buvinonnenue npaxkmuyeckux 3a0anuil. PEIICHHE CHUCTEM JMHEHHBIX YpPaBHEHHUU

metonoMm Kpamepa, metomom [Maycca, MeTogoM oOpaTHON MAaTpHIlbl, METOAOM JJIEMEHTAPHBIX
npeoOpa30BaHMii; peleHNne OTHOPOIHBIX CHUCTEM JIMHEWHBIX YpaBHEHUH; HAXOXKIEHHE 00IIEro
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pellleHusT HEOJHOPOAHBIX CHUCTEM JIMHEWHBIX YpaBHEHUH; pelleHne IKOHOMUYECKHX 3a/ad,
MPUBOIANINX K CUCTEMaM JIMHEHHBIX YpaBHEHH, pellieHue IPUMEPOB Ha CII0KEHUE, BEIYUTaHHE,
YMHOXEHHE, JEIICHUe, BO3BEIACHHEC B CTENEHb KOMIUIEKCHBIX 4YHCEN; TpeoOpa3oBaHuEe U3
anredpandeckoil (OpMbI B TPUTOHOMETPUUECKYIO; W3BJIEYCHHE KOPHS U3 KOMIUIEKCHOTO 4YHKcIa,
pelIeHre KBaJIpaTHBIX YPaBHEHUN C OTPUIATEIBHBIM JUCKPUMUHAHTOM; BBIYMCIICHUE TIPE/ICIIOB
YHUCIIOBBIX MOCIIE0BATEIBHOCTEHN C UCIIOJIb30BAHUEM PA3JIUNYHBIX METOOB

Bonpocwt ona camoxonmponsa

1. Cdopmynupyiite onpeaeneHrue CUCTEMbl M TUHEHHBIX YPaBHEHUM C N HEM3BECTHBIMHU.

2. B xakom BuJe MOXKHO 3aITUCaTh CUCTEMY M JIMHEHHBIX YpaBHEHHH ¢ N HEU3BECTHBIMU?

3. Uro Ha3bIBaeTCS MAaTPUIICH CUCTEMBI, pACIIMPEHHOW MaTPHUIIEH CHCTEMBbI?

4, Kakas cuctemMa Ha3bIBA€TCS COBMECTHOM,  OIpPEACJICHHOW, HECOBMECTHOM,
HEOIIPEIEICHHON ?

5. Kakue npeoOpa3zoBaHus CUCTEMBI HA3bIBAIOTCS JIEMEHTAPHBIMU?

6. OnumuTe npouenypy peueHus cucreMsl MeroioM Kpamepa.

7. OnuiuTe npouesypy peleHus: CucTeMbl MeTosioM [ aycca.

8. CdopMynupyiiTe alrOpUTM MOJTHOTO HCKITFOUYCHHUS.

9. Kakue nepeMeHHBIC Ha3bIBAIOTCS 0a3MCHBIME, CBOOOHBIMU?

10. IIpu kakoM ycIIOBUU OJHOPOHAS CHCTEMa MMEET HEHYIeBOe pelieHue?

11. Cdopmynupyiite onpenenenue GpyHIaMEeHTAIBHON CUCTEMBI PELICHUN.

12. Chopmynupyiite anropuT™ NOoCTpoeHHs (HyHIAMEHTAIBHOW CUCTEMBI PEIICHHIA.

13. Kak ctpoutcs oOuiee penieHrne HeOJHOPOIHOM CUCTEMBI?

14. Kakue 4yncna  Ha3bIBAIOTCS  HATYPAJIbHBIMH,  IEJILIMH,  pallMOHAJIbHBIMU,
JEHUCTBUTENLHBIMU ?

15. Kakwue uncia Ha3pIBalOTCS KOMIUIEKCHBIMHU? UTO Takoe MHUMAsI €TMHUTIA?

16. Yro Ha3bIBaeTCs AEUCTBUTEIHHON, MHUMOM YaCThIO0 KOMIUIEKCHOTO yncia?

17. Kakue KOMIUIEKCHBIC YHCIIa Ha3bIBAIOTCA B3AUMHO COIPSHKCHHBIMU ?

18. Kaxue KOMIIJIEKCHBIE YK CIIa HA3BIBAIOTCS PABHBIMU?

19. Kak BBIMONHSIETCS CIOKEHUE, BBIYMTAHHE, YMHOXKEHUE, JEJICHHE KOMIUICKCHBIX
qrcen?

20. Banwmmmre Gopmyty Ditepa s €7, Tae Z — KOMIDIEKCHOE YHUCIIO.

21. Kakum 00pa3oM KOMIUIEKCHOE YHCIIO MOYXXHO M300pa3uTh Ha TIOCKOCTH?

22. Uto Takoe MOIydb U apryMEHT KOMIUIEKCHOTO uucia? Kak BBIUHCISIOTCS 3TH
BEJIMUMHBI?

23. 3anwuiimre MpeacTaBlIeHHe KOMIUIEKCHOTO Yucia Z = a + bi B TpUrOHOMETpHYECKOi
dbopme.

24. Kak BBINOJNHSIOTCA  YMHOXKEHHE M JEJIeHHe  KOMIUIEKCHBIX  4YHCel B
TPUTOHOMETPHUUECKOH popme?

25. Kak BbINOTHSETCS BO3BEACHNE B CTENIEHh KOMILJIEKCHOTO YMCIIA, U3BIICUCHUE KOPHS
13 KOMIUIEKCHOTO YHCJIa, 3alIMCAaHHOTO B TPUTOHOMETPUYECKOH hopme?

26. Kak HaifTu pelieHHEe KBAJPaTHOTO YpaBHEHHUS IPH OTPULIATEIHHOM 3HAYECHUU
JUCKPUMHUHAHTA?

27. Uto Takoe 4MClIoBas MOCIE0BATEIEHOCTE?

28. Uro Takoe mpejies YUCIOBOH MOCIIeI0OBATeIBHOCTH?

29. Kakue YHCIIOBBIE MOCJIEA0BATEIBLHOCTH Ha3bIBAIOTCSA CXOISIIMUMHUCH,
pacxoIAIUMHCs ?

30. ChopMynupyiTe OCHOBHBIE CBOWCTBA CXOISIIUXCS MOCIEA0BATEILHOCTEMH.

31. Kakas mocienoBaTelbHOCTh HA3bIBACTCS OTPAHWYCHHOW CBEPXY, OTpaHHYCHHOU
CHU3Y, OTPaHUYEHHON?

32. Kakas mociaenoBaTeIbHOCTh HA3BIBAETCS OECKOHEYHO MAJION, OECKOHEYHO OOJIBIION?

33. Cdopmynupyiite cBOHCTBa OECKOHEUHO MAJIBIX.
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Pazgen 2. OcHoBbl 1 depeHIHATBHOTO UCYUCTEHHUSA
IIpakTnyeckoe 3ansiTue 4.

Tema: Snemenmovr meopuu muoxicecme. @Dyuxkyus o00noi nepemennou. Ilpeden
¢dyuxkyuu. Henpepvienocmo gynukuyuu. Ilpouseoonaa pynxkyuu. /Jughghepenyuan gpynkuyuu.
Ipunoostcenus npouseoonoi

Ilenv 3amamus’. OCBOUTH OCHOBHBIE METOJBI ONpEACNeHHS (PYHKIUH M TOCTPOCHHE
rpaduka GyHKIMH, 00JIACTh ONPEACTICHHUS U 00JIaCTh 3HAYCHUH (PYHKIIMH, €€ HYJIM U SKCTPEMYMBI;
o0mIyro cxemy HccienoBaHus (YHKIMNA: NMPU3HAKA BO3PACTaHUS M YOBIBaHHS, KPUTUYECKHE
TOYKH, OCBOUTH OCHOBHBIE METOJbl BBIUMCICHHS TPEAENOB (QYHKIHI, METOIbl PaCKPBITUS
HEOIPEIeICHHOCTEeH, METOABl HCCIECIOBAHUS HENPEPHIBHOCTH (QYHKIUH, H3YYUTh METOJIBI
BBIUMCJICHUS] TPOU3BOAHBIX W AU(PEpEeHLnanoB MEPBOrO0 W BBHICIIUX IOPSIAKOB, OCBOUTH
METOAMKY HccieIoBaHus (PYHKIMNA OJTHOW TIEPEMEHHOM MPHU MOMOILY POU3BOHBIX.

Buinonnenue npakmuyeckux 3adanuii. OCTpOeHNE TpapUKOB (PYHKINHU, HAXOKICHUE
oOnacTu onpezeneHuss U 00JIaCTH 3HaYeHUH (YHKLIMHU, MCClIeoBaHUE (DYHKIUH, BbIUUCICHHE
npenenoB (yHKIUH, pPaCKphITHE HEONPEACICHHOCTEH, BEIYUCICHHE OJHOCTOPOHHHX IPEEIIOB,
UCCIICIOBAaHUE HENPEPhIBHOCTH (YHKLUMH, HaXOXKJIEHHE TOYEK pa3pblBa U MX KJIacCHU(pHUKAIMS,
BBIYUCIICHHE TPOM3BOIHBIX U AM(PPEpeHINATOB MMEPBOTO U BBHICIINX TOPSIKOB, BBHIUUCICHHUE
IPOM3BOJIHBIX CJIOKHBIX, OOPAaTHBIX M HESABHBIX (YHKUMH, JOrapupMHUECKUX MPOU3BOJHBIX;
HAaxO0JKJICHUE YPaBHEHUH KacaTeIbHOM M HOPMaJIM K KPHUBOW B 3aJaHHOM TOYKE; HAXO0XKJICHHE
MHTEPBAJIOB MOHOTOHHOCTH (DYHKLIUH, SKCTPEMYMOB (DYHKIIMI, MHTEPBAJIOB BHIITYKJIOCTH BBEPX U
BHU3, TOYEK Tmepernda, acuMOTOT Tpaduka (YHKIHUW; HCCIEAOBaHUE (QYHKIUNA OIHOU
HEPEeMEHHOH NP MOMOLIH MPOU3BOJHBIX; HAX0XKIEHHE HAaUOOJIbIIEr0 ¥ HAUMEHbBILET0 3HAaUEeHUs
(yHKLUU Ha OTPE3KE; PEIICHUE 3a/1a4 ¢ SKOHOMUYECKUM COJCPKAHHEM.

Bonpocwt ona camoxoumponsn
UYro takoe ¢pyHKIuS (pyHKIMOHAIBHAS 3aBUCUMOCTb)?
Uro siBnisieTcst 00J1aCThIO ONPEIENICHHS, 001aCThIO 3HaAUCHUN DYHKIIUN?
HazoBute u oxapaktepusyiiTe OCHOBHBIE CITOCOOBI 3aaHus (DYHKIIUU.
Kakas ¢pyHkuus Ha3bIBaeTCs Y€THOM, HEUETHOM, IEPUOINUECKON?
[lepeuricnure OCHOBHBIE dJIeMEHTapHble (YHKIMH, Ha30BUTE HX 001acTh
ofpeieNieHus: 1 001acTh 3HAUECHU.
6. Yro HazwiBaercs rpapukom yakum? Kak moctpouTts rpaduk QyHKIHNA
y=f(x-a),y=f(x)+by=f@)y=cx,y=f(|x]).y=[f]?
7. Kakas ¢pyHkuus Ha3siBaeTcs cnoxknon? [IpuBenure npumMepsl.
8. Kakas ¢pynkuus HassiBaeTcst oOpatHoii? [lpuBeaure npuMepsl.
9. Kakas ¢ynkuus Ha3pIBaeTcs sIBHOW, HesiBHOW? [IpuBemuTe mpuMephl HESIBHBIX
byHKIHA.
10. ChopmynupyiiTe onpeencHue npeaena GyHKIUN B TOUKE.
11. Ilepeuncnure OCHOBHBIE CBOMCTBA MPEENOB (DYHKIIMH.
12. Kaxk BeramcnsieTcs npees mejaol pauoHaTbHOW (QYHKITHH
13. B kaxom ciyyae (pyHKIUS Ha3bIBaeTCss OECKOHEUHO MaJlol, 0ECKOHEYHO OOJIBIION?
14. Yemy paBeH mpenen OTHOIICHUS CHUHYCA K apTyMEHTY IPU CTPEMJICHUH apryMeHTa K
Hym0?
15. Kak ompenensiercst 9ucio e?
16. laiiTe onpeneseHue npeaena cnpana, npeaena cieBa QyHKIUN B TOUKE.
17. ChopmynupyiiTe HEOOXO0IMMOE YCIOBUE CYIIECTBOBAHUS Mpefiesia PYHKIIMU B TOUKE.
18. Kak onpenensercs npenen GyHKIUNA OpU X —00?
19. Cdopmymupyiite onpenenenue GyHKIINNA, HETPEPHIBHON B TOUKE.

ok E
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20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

[Tepeuncnure cBolicTBa (PYHKITNI, HETPEPHIBHBIX B TOUKE.

Kak onpenensiercs HenmpepbrIBHOCTH (YHKIIMH B TOYKE CIpaBa, ciieBa?

B xakom citydae GpyHKIMS SBISETCS HEPEPHIBHOM Ha OTpe3Ke, Ha MHOXKeCTBe?
[lepeuncnure cBoiicTBa (QyHKIUMN, HEIPEPHIBHBIX HA OTPE3KE.
Cdhopmynupyiite onpeaesieHne HEMPEPHIBHOCTH IS CIIOKHON (DYyHKIIHH.
Cdopmynupyiite onpeaeneHue HEMPEPbIBHOCTHU AJIst 00paTHOM PyHKIUH.
Jaiite onpeneneHue GyHKIUN, UMEIOLIEH Pa3pbiB B TOUKE.

Kakune Touku Ha3pIBalOTCS TOYKaMHU pa3pbiBa IEPBOrO pojAa, BTOPOro poxaa?

B xakom cirydae pa3pbiB B TOUKE OyJET YCTPaHUMBIM?

Uemy paBeH CKa4oK (YHKIIMH B TOUKE pa3pbiBa?

Jaiite onpeneneHue NPOU3BOAHON PYHKIIMH B TOUKE.

Kak onpenensiercs nmpousBoHas crpana (ciaeBa) pyHKIHUU B TOUKE?

Kak BBIUMCIUTH MPOU3BOIHYIO CYMMBI, PAa3HOCTH (DYHKITHIA?

3anumute GopMyIIbl, IO KOTOPHIM BBIYUCIIAIOTCS IPOU3BOIHBIE CYMMBI, Pa3HOCTH,

MPOU3BEICHUS, YACTHOTO (PYHKIIHA.

34

TOYKE?

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

HOps/IKA.
43
44

byHKIIUN

45.
46.
47.
48.
49,
50.
51.

. Beskast nu GyHKIMs, ©MeroIIas MpOM3BOAHYIO B TOUKE, Oy/IeT HEMPEepPhIBHOW B ATOM

Kak BBIYMCITUTE MPOU3BOAHYIO 00paTHOM PyHKITHHN?

Kak BBIMHCIUTH TPOU3BOIHYIO CIIOKHOU (DyHKIUH?

Kak BbIYMCITUTH MPOU3BOAHYIO (PYHKIINH, 3aJaHHOW HESIBHON?

3anummre GopMyiy s BBIYUCICHUS JIOTapU(YMUIECKOI TPOU3BOTHOM.

B xakowm ciydae ¢yHkius sBisiercs quddepeHuupyeMoit B Touke?

Uro HazpiBaercs auddepenimanom GyHKuuu?

Kak ncnone3yercs nuddepeniuan B npuOIMKEHHBIX BEIYUCICHUAX ?

JlaiiTe ompeneiieHne TPOU3BOJHONW BTOPOTO mMOpsiaka, muddepeHrmaia BTOPOro

. Kak BBIYHCIHNTH IPOU3BOHYIO BTOPOTO MOPSIAKA OT 0OpaTHOM (yHKIMK?

. 3amummMTe ypaBHEHHUs KacaTeIbHOW M HOpManu K rpaduky auddepeHmupyemoit
y = f (X) B Touke Mo (Xo; Yo).

UTto Ha3BIBAETCS DTACTUYHOCTHIO (DYHKITUH?

Kax BBIYHCIIAETCS DIACTHYHOCTE TPOU3BEICHHS, YACTHOTO JABYX (DYHKIHIA?

JlaiiTe onpeaeneH s MaCTUIHOCTH CIIPOCA OTHOCHTEIBHO IIEHBI, IOXO/a.
Chopmynupyiite Teopemy Depma.

Coopmynupyiite Teopemy Poiuts. Kako ee reomerpudeckuii cMbIci?
Coopmynupyiite Teopemy Jlarpamka. KakoB ee reoMeTpudeckuii cMbici?
3anumute Gopmyity Jlarpanxka uis ToYek Xo M Xo TAX pUHAAISKAIUX OTpe3Ky [a;h]

Ui QYHKINH, YAOBIETBOpAoLIel Teopeme Jlarpanxka.

52
53
54

. Chopmynupyiite Teopemy Komm.
. Byner i BepHa Teopema Komru must cirygas b < a?
. Chopmynupyiite mpaBuiio Jlonmurans A pacKpbITUS HEONpeneleHHOCTeH mpu

BBIYHCIICHUH TPEJIETOB (PYHKITUH.

55
56
57
58
59

. Cohopmynupyiite onpeaeneHrss MOHOTOHHOH (pyHKIMU.

. Copmynupyiite KpuTepuii MOHOTOHHOCTH (DYHKITHH.

. Chopmynupyiite onpeaeneHre TOYKH MaKCUMyMa (MUHIUMYMa) QYHKIHH.

. ChopmynupyiiTe HeOOXOAMMBIE YCIOBUS SKCTpeMyMa (pyHKIMU.

. IlpuBenurte mpuMep, MOKa3bIBAIOLINM, YTO OOpalleHHEe NMPOU3BOAHON B HYJb HE

ABJIACTCA JOCTATOYHBIM YCIIOBUCM SKCTPEMYyMaA (I)yHKI_II/II/I.

60.
61.
62.
63.
64.

Chopmynupyiite JoCTaTOYHBIE YCIOBUS SKCTpeMyMa (yHKIIHH.
Cdhopmynupyiite onpezaeneHe BhITYKIOCTH Ipaduka GpyHKIuu.
ChopMynupyiiTe T0CTATOUHOE YCIOBUE BHIMYKIOCTH Tpadrika GyHKITHH.
ChopmynupyiiTe HEOOX0IUMOE YCIIOBHE TOUKH Meperuda rpaduka GpyHkuuu.
Kakas npsiMasi Ha3pIBaeTCsl aCUMITOTOM rpaguka GyHKIHN?
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65.
66.
67.
68.

Kaxue ObIBarOT BUILI aCUMIITOT?

[IpuBenuTe 00ITYIO CXEMY HCCIIeI0BaHMs TPAdUKOB (PYHKIIHIMA.

Kak nHaiitn Hanboublliee 1 HAaUMEHbIIIee 3HaYCHHE (YHKIIUU HA OTpe3Ke?
[IpuBeauTte npuMepsl UCIOIH30BAHUS TPOU3BOJIHBIX B IKOHOMHUKE.

Pasznen 3. OcHOBBI HHTErpajibHOIro HCYUCJICHUA

IIpakTnyeckoe 3ansTHE 5.

Tema: Ilonamue ghynkyuu neckonvkux nepemenuvix. Heonpeodenennwiit unmezpan u
e2o ceolicmea. Memoowvl unmezpupoeanus HeOnpPeoeIeHHo20 UHmezpaia

lleﬂb 3anamus. OCBOUTb MECTOJUKY MCCIICIOBAHUA (bYHKHI/Iﬁ HECKOJIBKHUX IIEPEMEHHBIX,
HU3YUUTh MECTOAbI BBIYUCJICHUA HCONIPCACIICHHBIX HHTCTIPAJIOB.

Bovinonnenue npakmuueckux 3a0anuil: HaXoXAeHHE 00JacTH onpenencHus (GpyHKuuu
HECKOJIbKUX NEPEMEHHBIX; CIIOCOOBI 3a7jaHus; Ipeaea (yHKIUN B TOUKE; HEMPEPHIBHOCTD.
BbruncnuTh HeOnpeIeIeHHbIE HHTETPAIbL:

dx

Jx®dx =, [ dx =, ,|T="'- Jsinxdx =--. | cosxdx =, | a¥dx=---.

BBIYUCIIUTH HCOMMPEACTICHHBIC NHTCI PAJIbI

4 _2x3 +3x2

j( 16x% +6x )dx, J\/l+2xdx, Iv1+4xdx, j(1+ e* ) dx, Ix . dx =

X

Bonpocui ona camoxonmponsa

RRoOooo~NoOkwNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

Toueunbie MHOXKECTBAa B N — MEPHOM IIPOCTPAHCTBE.

DyHKIIUN HECKOJIBKUX NEPEMEHHBIX, UX HENPEPbIBHOCTh. O0JIaCTh ONpeaeNeHuUs.
[Ipenen pyHKIMI HECKOJIBKUX NEPEMEHHBIX, MPEAEIIBI 10 HAIIPABICHHUIO.
ITpousBonnsie u AuddepeHnnansl GyHKIUNA HECKOIBKUX TEPEMEHHBIX.
[Monnsiii auddepentman. locrarounoe ycnosue qudpepeHImpyeMocTy.
Teopema 0 MPOU3BOIHBIX CIOKHBIX (YHKIUI HECKOIBKUX MTEPEMEHHBIX.
WuBapuaHTHOCTH (hOPMBI MOTHOTO U depeHmania.

[IpownsBoHbIie QyHKINI, 3aJaHHBIX HESBHO.

YacTHbIe TPOU3BOJHBIE BBICIIUX MTOPSIKOB.

JuddepeHnnansl BEICIIUX MOPSAIKOB.

®opmyna Teitnopa 1t QyHKIMA HECKOIBKUX MEPEMEHHBIX

UTto Ha3bIBaeTCs MEpBOOOPA3HOIM?

UYro Ha3pIBaeTCs HEONPEAEIEHHBIM UHTETPAIOM?

Kak o6o3Hauaercs, untaercsa HeonpeaenEHHbIA HHTErpan?

Yro Takoe HHTErpUpOBaHUE?

ChopmynupoBaTs 1 cBOWCTBO HEONPEIEIEHHOTO HHTETpala.
CdhopmynupoBath 2 CBOWCTBO HEOIPEIEIEHHOTO HHTETpaa.
CdhopmynupoBath 3 CBOWCTBO HEONIPEIEIEHHOTO HHTETPAIA.
TaGnuyHble HHTETPATBL.

[Togsenenue mox 3Hak quddepeHmana.

3aMeHa IEPEMEHHO B HEOTIPEAEIEHHOM UHTErpale

WNHTerpupoBaHue 1o 4acTsm.

WHTerpupoBaHue palmoHaNbHbIX (PYHKINH.

WuTerpupoBanne HppaoHalIbHbIX QYHKINUN

WuterpupoBanue auddepeHnnansHoro OuHoma.

YHuBepcanbHas MOJCTaHOBKA.

WHuTerpupoBanue TpUrOHOMETPUUECKUX (DYHKIIUH.
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IIpakTHyeckoe 3ansaTHE 6.

Tema: Onpeodenennviii unmezpan. /lugpgpepenyuanvnvie ypasnenusn 1-zo nopaoka.

Jughpepenyuanvnuvie ypasnenus evicuiux nopsaokos.

lleﬂb 3auamusa. N3y4YUTb METOAbl BBIYMCICHHA OIPEIACICHHBIX HMHTEIPAIOB, U3Y4YHTH

MOJIENI YKOHOMHUYECKOW AMHAMUKH, NU((epeHnaTbHOoe ypaBHEHUE NepBOro MOpPSAIKa M €ro
peurenue, audQepeHaIbHble YpPaBHEHUS C Pa3JIeNAIONIMMUCS TIEPEMEHHBIMH, JIMHEHHBIC
g depeHraIbHbIe YpaBHEHUS IEPBOTO MOPSIIKaA, OJHOPOAHbIE uddhepeHInanbHbIe ypaBHEHHS
HepBOTO MOPSAAKA. U3YyYUTh JIMHEHHBIE OJHOPOAHBIC TU(QepeHIInaIbHbIe YPaBHEHHS BTOPOTO
HOps/IKA C TOCTOSTHHBIME K03 purtmenTamu; tuHeitHble audQepeHnnanbapie ypaBHEHHs! BTOPOTO
HOPSIKAa C HOCTOSHHBIMU KOI(GOHUIMEHTAMH W CIICIHMAIbHOW TPaBOM YacThIO; ypaBHEHHS,
JIOITYCKAOIIUE MTOHIKEHUE TOPSIKA.

1

4

1

Buvinonuenue npakKmuu4ecKkux 3a0anuii.

1. Brrunciuts OIPCACIICHHBIC MHTCIPAJIbI:
1 4

xdx
I[sinadx:; iﬁz; ([sinaxdx:; ([(3+x)dx:;

0
T
2 2 3

IdeX:; ICOSde:; IdeX:; I(X2+3x+6)dx:;
0 0

a
2.  Bpruucnuth miuomans GUrypsl, OrpaHUuCHHYIO JIMHUAMU: ) = Jx, y=x2;
3. Haiitm o0beM Tena, MOMYYEeHHOTO BpamieHHeM BOKpYr ocu OX KpHBOJIHMHEHHOMH

Tpamnenuy, OrpaHuYeHHoi mapadonoi y 2= 2x, mpsaMoii x = 3 u ockro OX.

4. Haiitu oOmmii uaTerpan auddepeHnnanbHOro ypaBHEHUS:
(xv? + x)dx + (v—x)dy =0.

5. Haiitu oGmee pemenue qudQepeHnaibHOro ypaBHeHUs:
Vi+5y=eT",
Vi+y=35x.
_],1, _ }_‘ — e.\' .

6. Haiftu yacTHbIil nHTErpan quddepeHaIbHOr0 ypaBHEHUs

In’

xdy +

v

-

X dx=0.

YJIOBJIETBOPSIIOIINI HaYaIbHOMY YCJIOBUIO Y(e)= E .

7. Haiitu obmee pemrenue audepeHnnanTbHOro YpaBHEHHUS:
y'-6y'=xe"
y"+6y"+0yp=¢".
y-dy=e™
Haiit 9acTHOe pemenne auddepeHIHATEHOrO ypaBHeHHA ¥ —5) '+ 6y =0, yaoBaeTBOpAIOmEe

Ha4YalbHBIM yclnoBHAM: y=1. )'=3 mpu x=0.
Haiitn obmee pemenne ypasaenua V' —4y +3y=x.
Haiiti obimee pemerne ypapaerna y" —8y + 7y =14,

Haiita o0mee pemenne nuddepernnanbHEoro ypapaeHna V' —4y' —Sy=¢e
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Bonpocwt ona camokonmponsa

I'eomeTpruyeCKHii CMBICI OIIPENEIEHHOTIO HHTETpalIa

OcCHOBHBIE CBOICTBA OIIPEIEIEHHOIO UHTErpaa

®dopmyna Hetorona-Jleioauma.

3amMeHa rnepeMeHHO! B OTpPeIeTICHHOM HHTErpale.

WuTerpupoBanue 1o 4acTsM B ONPEIeIEHHOM UHTerpase.

OObikHOBeHHBIC AU QepeHIInanbHble  ypaBHCHHS (OCHOBHBIC TOHSATHS W
onpezenenus). 3aaaya Komu ans auddepeHnnaibHoro ypaBHeHUs IEPBOTO MOPSIKA.

7. Teopema CylIecTBOBaHHUS M €MHCTBEHHOCTH pemeHus 3agaun Komm.

8. [IlonsTue 06 obmEeM, YaCTHOM B 0COOOM penIeHUIX ¢ depeHITnaTbHbIX YPaBHEHUH.
OCHOBHBIE KJIACCHI YPaBHEHHI MEPBOTO MOPAIKA, HHTETPUPYEMbIe B KBaJlpaTypax: YpaBHEHUS C
pa3eNAIUMUCS IepeMEHHBIMU, OAHOPOIHbIC, TUHEIHbIE YpaBHeHUs bepHysun, ypaBHeHUs B
NOJHBIX JuddepeHmanax.

9. Teomerpuueckas HHTepIIpeTalus pemeHni AudepeHnnanbHbIX ypaBHEHUHN IEPBOTO
nopsiKa.

10. Yucnennsle MeTo b pemienus 3aaaun Komm: meron Ditnepa, meron Pynre—Kyrra.

11. JuddepenunansHpie ypaBHEHUS BBICHINX TOpsakoB. 3anada Korm.

12. Teopema cymiecTBOBaHUS M €AMHCTBEHHOCTH pelIeHus 3aaaun Komm.

13. VYpaBHeHUs, OMyCKaIOIIKE MOHUKEHHE MOPSAKA.

14. Jluneitnbie nuddepeHanbHble ypaBHEHHS.

15. [loHsTHE OAHOPOJHOTO U HEOAHOPOJHOTO YPABHEHMSL.

16. Jluneitnble ogHOpOaHBIE U] PepeHInanbHbIe YpaBHEHUSI.

17. Cucrema ¢pynnameHTanbHbIX pemennii. O0miee pemenue.

18. JluneiiHble OAHOPOIHBIC YPABHEHHS C TOCTOSIHHBIMU KO3 puiineHTamu.

19. Jluneitapie HeoqHOPOAHBIE MU (HEepeHIINATBHBIC YPABHEHHS.

20. Teopema o0 CTpyKType OOIIETO perieHHs.

21. Meron Jlarpanxa Bapualiy IpOU3BOIbHBIX TOCTOSHHBIX.

22. JluneiiHbIe HEOAHOPOIHBIE YPAaBHEHUS C TOCTOSHHBIMU KO3 PHUIIMEHTaAMH.

23. YpaBHEHWUs C IPaBOW YaCThIO CIIEIHATILHOTO BH/IA.

oakrwdpE

Pa3nes 4. JieMeHTHI TeOPHH BEPOATHOCTEH M MaTeMATHYECKON CTATUCTUKHU
IIpakTH4yeckoe 3ansaTHE 7

Tema: Cnyuaiinvie codobimus, 6udbl coobimuil, anzeopa coovimuii. OcnosHvle meopemol
meopuu éepoamuocmeit.

I]ens 3anamun’ u3ydeHue NpUpobl CIIydaifHbIX COOBITHH U ONlepalluy Ha/l HUMHU, alredpa
CO6BITHI>1, JaCToTa W BEPOATHOCTD. ITonsaTHEe XIaccHYECKOTO OIpPCACIICHUA BCPOATHOCTH,
TEOMETPUUYECKON BEPOATHOCTH M CTAaTUCTUYECKOW BEPOSTHOCTH, W3YYEHHE OCHOBHBIX TEOPEM
TEOPHUH BEPOATHOCTEN.

Boinoanenue npakmuueckux 3a0anuil’

Ilpumep 1. bpocatot urpanbabiii KyOuk. [Tycte coObiTHe 4 = {BbIMazeT 4eTHOE YHUCIIO},
coObITHE B = {BBINAJET YNCIO, KOTOpoe AenuTcs Ha 3}. Haiitu cymmy, npousBeeHrne, pasHOCTb
coObITHI A M B, IpOTUBOINOIOKHBIE K HUM COOBITHS.

Ipumep 2. B marazus noctynuio 30 XoJ0JUIbHUKOB, SATh U3 HUX UMEIOT 3aBOICKOM
nedext. CayuaitHbIM 00pa3oM BBEIOMPAIOTCS JBa XOJ0AUiIbHUKA. KakoBa BEpOSTHOCTH TOTO, UTO

a) oHu OynyT Oe3 nedekra;

0) OIMH XOJIOJWIBHUK C 1e(HEKTOM.
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Ilpumep 3. N3 20 axumonepHbix o0mectB (AQO) dYeThipe SBISAIOTCS OaHKPOTAMH.
I'paxxpanun npuoOpen mo oxHou akiuu mectn AQO. KakoBa BEpOSTHOCTH TOTO, YTO CpEId
KYIUICHHBIX aKIUi 1B OKAXYTCS aKIUSIMUA OAHKPOTOB?

Ilpumep 4. Ha cranumio npuOsuin 10 BaroHoB pa3Ho#l MpOayKIMH. BaroHel moMedyeHsbI
HOMEpaMHU OT OJHOTO 10 JecsaTh. HaliTu BeposITHOCTH TOTO, YTO Cpely MSATH BBIOPAHHBIX JJIS
KOHTPOJIbHOT'O BCKPBITHSI BATOHOB OKa)KYTCSl BarOHBI ¢ HOMepaMmu 2 u 5.

Ilpumep 5. B okpyxHOCTh panuyca R Bnucan kBaapar. HailTu BEpOSITHOCTH TOrO, 4TO
TOUKa, OpOIlIeHHas HayJauy B OKPYKHOCTb, IIONAJIET B KBaAparT.

Ipumep 6. B ypue 30 mapukos: 5 romyosix, 10 kpacHbix u 15 6enbix. KakoBa BeposSTHOCTh
TOT0, YTO U3 YPHBI OyJIeT U3BJICUYEH [[BETHOM IIApUK.

Ilpumep 7. B xopobke Haxonsarcs 15 wmznenuid, mpuueM 5 M3 HUX BBICIIETO COpTA.
[Iponasern 6epet Hayraa Tpu. HailiTu BEeposSTHOCTH TOTO, YTO, XOTSI OBl OJIHO U3 HUX OKaXKeTCs
BBICILIETO COpTAa.

Ilpumep 8. JIBa cTpenka CTpENsIOT 110 MUIIEHU. BeposTHOCTh Monajanus B MULICHb JJIs
nepBoro crpenka pasna 0,6, a uis BToporo — 0,8. Haiftu BeposITHOCTB TOTO, UTO TIPU OHOM 3aJIIIe
B MUIIIEHb OyJ€T TOJIBKO OJHO IO aHHe.

IIpumep 9. B xopoOke nexart xeToHbl ¢ Homepamu oT 11 no 60. Hayrax BeiOupaercs onux
KeToH. HallTu BEpOSITHOCTB TOTO, UYTO HOMEP JKETOHA SIBISIETCS KPATHBIM 2 Wi 3.

Ilpumep 10. B kopobke Haxomurcs 20 w3nenuii, U3 KOTOPHIX 12 — BBICIIETO COpTA.
[Toxymarens OepeT U3 KOPOOKH J1Ba U3ENUS OJHO 3a ApyruM. KakoBa BeposSiTHOCTB TOTO, UTO 002
U3JIENHSI BBICIIETO COpTA.

Ilpumep 11. Tlpu Tex xe ycloBusix, 4To B npumepe 10, mokymnaTenb BHIHUMAET OAHO U3
U3/IeINii, 3aTEM BO3BpAIIaeT ero B KOPOOKY, EpeMEIINBaeT U3/IENNs M BRIHUMAET BO BTOPO pas.
HyxHO HaliTU BEpPOSATHOCTH TOTO, 4YTO 00a BBIHYTBHIX H3JENHUs BBHICIIErO copTa (BhIOOpKa C
BO3BPALLEHUEM).

Ilpumep 12. BepoSATHOCTh NpaBUIBLHOTO OGOPMIICHUS HAKIaJHOM Mpu Tmepenayde
npoaykuuu pasHa 0,8. HaliTu BEposSTHOCTH TOTO, YTO U3 TPEX HAayraJ BbIOpaHHBIX HAKJIAHBIX

a) IPaBUJIbHO O()OPMIIEHBI BCE HAKIIAIHBIE;

0) Bce HaKJIaAHbIE 0(OPMIIEHBI HETIPABUIIBHO;

B) MPaBWJIbHO O(OpPMIIEHA TOJIBKO O/HA HAKJIQIHAS;

I') IpaBUILHO OOpMIIEHA XOTS Obl OJIHA HAKJIAHAS;

1) IpaBUIbHO O(h)OPMIIEHBI TOJIBKO JIBE HAKJIAIHBIE.

Bonpocwi ona camoxonmpons

[IpocTpancTBO P11eMEHTApHBIX COOBITHI. COOTHOIIEHUSI MEXKTY COOBITUSIMH.
AKcHOMaTHYECKOE ONpEIesIEHNE BEPOSTHOCTH.

Knaccnyeckoe onpeneneHne BeposTHOCTH. DIeMeHTbl KOMOMHATOPUKH.
I'eomeTpruecknii METO BBIYUCIICHUS BEPOSTHOCTH.

CraTucTudeckuii METO[ 3a1aHNsL BEPOSITHOCTEN.

TeopeMa ci10KeHUsI BEpOSITHOCTEM.

VYcnoBHas BEpOSATHOCTD U €€ CBOMCTBA.

HezaBucumocTs coObITHil. Teopema yMHOXKEHHS BEPOSATHOCTEH.
®opMyiia IOITHOU BEPOSTHOCTH.

0. ®opwmynsr baiteca.

11. Cxema ucnbitanuii bepaymim.

12. Teopema Ilyaccona.

13. JlokanbHas u uHTerpasbHas popmynsl Myaspa-Jlamnaca.

HoOoo~NoO,r~WNE
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IIpakTnyeckoe 3ansaTHE 8.

Tema: Cnyuaitnvie ¢enuuunvl, 6UObl CAYYAUHLIX GCAUYUH U UX XAPAKMEPUCHUKU.
OcHO6Hble ROHAMUA MAMEMAMUYECKOU CHAMUCIUKU

Llens 3anamusa’ vzydyeHue KiacCUPUKAIMK CITy4alHbIX BEIWYHH, 3aKOHOB PacIpeesieHIs
CIIy4alHbIX BEJIUYHH, N3YYECHUE OCHOBHBIX MOHATHI MAaTEMAaTUYECKON CTaTUCTUKU: TeHEPAJIbHASA U
BbIOOPOYHASI COBOKYITHOCTH, BAPUAIIMOHHBIN PSJl U €r0 XapaKTEepPUCTUKH, MIpe/ieibHas OlnOKa 1
HEOOXOMUMBIH 00BEM BBIOOPKH, MOJECIM H OCHOBHBIC TIOHATHS KOPPEISIIUOHHOTO U
PErpecCMOHHOr0 aHaIu3a.

Buvinonnenue npakmuueckux 3a0anuii:
1. lan 3aKoH pacnpeaeneHus TMCKpeTHOU ciydyaiiHoi Benunannbl (JICB):
X 2 4 7 9 |11
P 0102040201
Boluncnuth MareMaTH4eCcKOe OXUAAHME, JUCHEPCHI0 U CpeAHee KBaJpaTUYHOE
OTKJIOHEHME JIJIs1 3aJIaHHOT0 pacnpenenenus, Haiitu moay JICB.
2. JlaHo pacnpeeneHne JUCKPETHOM CITydaifHON BETUYUHBI X.
X |5 |2 3 4
P 04103 1(01 |02
1) Haiith MaremMaTH4ecKoe OXHJAHHWE, MJAUCICPCHIO, CPEOHEE KBaJApaTHYECKOE
OTKJIOHEHHUE.
2) IMoctpouts GyHKIMIO pacripeieieHUs U ee rpaduK.
3. HenpepriBaas CB 3aana ¢yHKIMel pacnpeaeneHus

0, x=<0;
Fix)= {x:, x € (0;1]
1, x>l

Haiimame: f(x). MX. DX. ox, p(3;3).

4. JTana miotHOCTH ¢ (X) pacnpeneneHus ciy4aiiHoN BenuuuHbl X .
1 _ Jc—rl.re[o.l']

Hawo: a=0. b= k<p(x']=lo ve[0.1)

2

Tpebyercs HallTH:

a) HEU3BECTHBIN apameTp C;

0) GYHKIMIO pacrpeieleHusl CIyJaitHON BETUYUHBI X;

B) BeposTHOCTH P (a < X < b) Toro, 4ro cnyuaitHas BennurHa X MPUMET 3HAYCHUE U3
uHTEepBaia [a, b) ;

') MaTEeMaTUYECKOE 0XKUJIaHUE CITy4aifHOW BETMYUHBI X.

5. BeposarHocTts npuema kaxzaoro u3 100 nmepenaBaembix curHajigoB pasHa (,8. Haiitu
BEPOATHOCTH TOTO, YTO OyAeT MpHUHATO: a) 85 curHanos; 0) He MmeHee 70 u He Oosiee 90 curHamnos.

6. Ha ocHOBaHWM aHaiM3a MPOM3BOIUTENHHOCTH TpyAa 20 dYenoBeK, BHIOPaHHBIX W3
JIOCTAaTOYHO OOJIBIION TeHEepadbHOH COBOKYNHOCTH, OBUIO YCTaHOBJEHO, YTO CpelHee
KBaJPaTUUECKOE OTKJIOHEHHWE CYTOYHOW BBIPAOOTKH COCTaBJsIET 15 Kr B 4ac, a BRIOOpOYHAs
CpenHsis MPOU3BOIUTENBHOCTh — 620 Kr B yac. [Ipeamonaras, 4To IPOU3BOIUTENIEHOCTh HMEET
HOPMaJbHOE paClpe/iesIiCHHe, HAWTH TPAHMIBI, B KOTOPBIX C HaAEKHOCTHIO 0,9 3aKIHOYEHBI
COOTBETCTBEHHO CPEJ/IHSS CyTOUHAs IPOU3BOAUTEIBHOCTD BCE reHepaIbHOM COBOKYITHOCTH U €€
JCTIEPCHSL.

7. Ilpu obcnenoBaHuM BBIPAOOTKH paboOuMX OONBIIOTO 3aBOjA MO CXeMe COOCTBEHHO-
CITy4aliHOM TOBTOPHOM BBIOOpPKHU ObLIO 0TOOpano 100 pabouux u Mo ITOW BHIOOPKE IMOTYUEHBI
clenyrolne JaHHbIe: CpeaHss BhpaboTka paBHa 119,2 %, cpenHee kBajpaTHUeCKOe OTKIIOHEHHE
paBao 9,353 %. Ompenenuth TpaHMIBl, B KOTOPBIX ¢ BeposTHOcThIO 0,9 3akiroueHa cpemHss
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BBIpaboTKa pabovYMX 3aBOJIa; ONMPEICTUTh 00beM BBHIOOPKH, TIPH KOTOPOM C BeposiTHOCTHIO (0,9
OTKJIOHCHHE CPEAHEH BBIPAOOTKH pabounx B BRIOOPKE OT CpeHEel BRIpaOOTKH pabodmx 3aBojia HE
npes3oiner 1 %.

8. B cnienyromeii Tabnuile NpUBOASTCS JaHHBIE IO PACXOY ChIPbs Ha €IUHULLY TPOAYKIIMH
B 3aBHCUMOCTH OT UCIIOJb30BaHUS HOBOM M CTAPOM TEXHOJIOTUIA:

Crapast TeXHOIOT s

i 1 2 3 4 5 6 7 8 9
ix |303 |307 307 | 307 | 307 | 308 | 308 | 308 | 308

HoBas texnosorus
i 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
iy | 303|303 |304|304|304|304| 304|304 306 | 306 | 306 | 306 | 308

[Tonmarasi, 4TO pacxoibl CBIPbS IO KaXAOW TEXHOJOTUM MMEIOT HOpPMaJbHbIC
pacripesiefieHusi C OJIMHAKOBBIMU TUCIIEPCUSIMU, Ha YpoBHE 3HAUUMOCTU 0,05 BBISICHUTH, JACT JIH
HOBAs TEXHOJIOTUSI YKOHOMHUIO B CPEJIHEM PACXO/JIE CHIPHSI.

9. Ilo BEIOOpKaM 00BeMOB 14 U 9 HaiieHBI cpeTHUE pa3MEpHI JIeTalield COOTBETCTBEHHO
182 u 185 MM, M3rOTOBJIEHHBIX HAa MEPBOM M BTOPOM aBTOMAaTax. Y CTAHOBJIEHO, YTO pa3Mep
JIeTall, W3TOTOBJICHHOM KaXXIbIM aBTOMAaTOM, WMEET HOPMAJbHBIN 3aKOH paCIpeeICHHUS.
M3BeCTHBI JUCTIEpCHH: 5 MM? — 17151 TIEPBOTO aBTOMATa, 7 MM — JIJIsl BTOPOTO. BBIACHNUTH BIMAHNE
Ha CpeAHUH pa3Mep JeTajii aBTOMaTa, Ha KOTOPOM OHA H3TOTOBJICHA, NMPHUHSB TUIIOTE3Y O
pa3IMyury TeHEePAIbHBIX CPEIHUX 32 alIbTEPHATUBHYIO (Ha ypoBHE 3HaunMocTH 0,1).

Bonpocwi ona canoxonmponsa
1. CuyuaiiHple BeIMYMHBI U MX Kilaccuukanus. JIUCKpeTHble W HENpepbIBHbIE
BEJINYMHBI.
3aKOHBI pacupeeNICHNs CIIy4aliHbIX BEINYMH.
DyHKIWMS paclpeAeIeHUs CIIy4aliHbIX BEJIMYMH U €€ CBOMCTBA.
[1noTHOCTB pacpeneacHs HEMPEPLIBHOW CIIy4aliHON BEJIMYMHBI U €€ CBOMCTBA.
Marematryeckoe 0KUAAHUE U TUCTIEPCUS] CITyYalHOW BEITMYMHBI.
Mopa u MeauaHa.
MOoOMeHTHI CiTydaliHOW BETMYUHBI.
AcumMMeTpus ¥ DKCIIECC.
@YHKINYU CITy4alHbIX BEIIMYMH.
0. BuHOMMATBHBIN 3aKOH PaCTIPE/ICIICHHS.
11. 3akon [lyaccona.
12. T'eomeTpudecKoe v TUIIEPTeOMETPUIECKOE paCTIPE ICIICHHS.
13. PaBHOMepHOE pacmpeencHue.
14. Tloka3zarenbHOE pacipeeeHue.
15. HopmaunbHblii 3axoH pacnpenenenus. @ynkuus Jlamnnaca.
16. MHoromepHble ciydaifHble BETMYHHBI.
17. 3aBucuMmble 1 HE3aBUCUMBbIE CITyJaliHbIE BETNYHUHBL.
18. KoppensunoHHbIi MOMEHT U KO3()(HUIIMEHT KOPPEIISLHH.
19. Tlpeamer MaTeMaTHIECKOH CTAaTUCTHKY. | eHepanbHast i BBIOOPOYHAsi COBOKYITHOCTH.
20. BapumanuoHHBIH PSIJT U €ro XapaKTePUCTUKH.
21. ToyeyHOE M MHTEPBAIbHOE OI[CHUBAHUE MAPAMETPOB T'€HEPATbHON COBOKYITHOCTH.
22. TlpenempHas ormoOKa M HEOOXOAMMBIN 00BEM BBIOOPKH.
23. CrartucThyecKue runoTesbl. Y poBeHb 3HAUYUMOCTU M MOIIHOCTb KPUTEPHSI.
24. Tlposepka cratuctiueckux rurnores. Kpurepru cornmacus [Tupcona n Konmvoropoga.
25. OcHOBHbIE NMOHATHSA AUCIEPCUOHHOrO aHaimu3a. OnHO(AaKTOPHBIN U ABYX(DaKTOPHBIN
JVCIIEPCUOHHBINA aHAJINU3.
26. Mopenu 1 OCHOBHBIE OHATHS KOPPEISALIMOHHOTO M PerpecCHOHHOTO aHaJIH3a.

RoOoo~No kWD

26



27. JIuneliHas KOppeNAIUOHHAs 3aBUCUMOCTD U IWHUU perpeccu. [IpoBepka 3HaumMocTH
ypaBHEHUS U KOA(DPUITMEHTOB YPaBHEHUSI PETPECCHH.
28. PanroBas KOppemsIsl.

Memoouueckue mamepuaisl no npoueoype OUCHUBAHUS 6 meUeHUe cemecmpa

1. Ompoc

Onpoc sBnsieTcss PENpOAYKTUBHBIM METOJOM OOyYeHUs M MPOBOAUTCA C LEIbI0
ONpEeNIeTICHUsI YPOBHS TEOPETUYECKOM IMOATOTOBKU CTYACHTOB, BBISIBJICHHUS CIaOBIX MECT B
3HAHUAX 110 U3y4aeMOU TeMe JUIsl ONTUMAaJIbHOTO MOCTPOCHUSI yUeOHOTO IpoLecca. A TaKXKe YUUT
OCHOBaM MyOJIMYHOTO BBICTYIUJICHUSI.

YpoBeHb oTBeTa

Kpurepun onennBanus

HOBBIIIICHHBIA

O1neHKa «OTJIIMYHOY» BBICTABIIAETCS CTYAEHTY, €CIM OH INIyOOKO M HPOYHO
YCBOMJI MaTepHal TeMbl, HCYEpIbIBaloIle, IOCIEe0BaTeIbHO, YETKO H
JIOTHYECKH CTPOMHO €ro H3Jaraer, yMeeT TECHO YBS3BbIBaThb TEOPHUIO C
NPAaKTUKOM, NpHUYEM HE 3aTPyOHSECTCS C OTBETOM IIPU BHUAOM3MEHEHUH
3aJaHUi, UCIOJIB3YyEeT B OTBETE Marepual MOHOTrpaduyecKoil JnTepaTypsl,
MPaBUIBHO 000CHOBHIBACT IPUHSTOE PEIICHUE.

0a30BbII

OreHKa «XOpOoII0» BBHICTABISIETCSA CTYEHTY, €CJIU OH TBEpPO 3HAET MaTepual
TEMbI, IPAaMOTHO M MO CYIIECTBY M3JIaraeT €ro, He JOIYCKas CYILECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC, NMPABHJIBHO HNPUMEHSET TEOPETHYECKUE

MOJIOKEHUS TIPH PELICHUH MPAKTHUYECKUX BOIIPOCOB, BIAACET HEOOXOIUMBIMU
HaBBIKAMH U IPUEMaMU MX BBITOJHEHUSL.

[IOPOTOBBIN

OneHka «yIOBJICTBOPUTENBHO» BBICTaBIISICTCS CTYAEHTY, €CJIIH OH HMEET
3HaHMs TOJIBKO OCHOBHOIO MaTepualla TEeMbI, HO HE YCBOWJ €ro AeTaleil,
JOIyCKAaeT HETOYHOCTH, HEJOCTATOYHO NPaBWIbHBIE (OPMYIUPOBKH,
HapyILIeHUs JIOTHYECKON MOCIIEeI0BATEIILHOCTH B M3JI0KEHUN TIPOrPAMMHOTO
MaTepuraa, UCTIBITHIBAET 3aTPYJHEHHS IIPY OTBETE Ha BOIPOC.

HUKE ITOPOroBoro

[Monmy4eHHble pe3ynbTaThl HE COOTBETCTBYIOT IOCTaBJICHHOW menu (1iejb
paboThI HE TOCTUTHYTA).

2. Keiic-3ananue

Keiic-3aganme - 3TO KpaTkoe ONUCAHUE MNPOOJIEMHONW CHUTyallUM Ha KakoM-JIH0O
peasibHOM, MO0 BBIMBIIUIEHHOM OOBEKTE, Tpedyromas oT o0y4aeMoro OLEHKH W/WIH
IIPEJUI0KEHHUH 110 BBIXOLY U3 JaHHOM CUTYallUH, ONIUPAsICh HA MPENIOKEHHBIE BOIIPOCHI.

Yposenn
BBINOJTHEHUSI
3aiaHus

Kpurepun ouennBanus

HOBBIIICHHBIA

I[aeTCH KOMIUJICKCHA OLCHKA CUTYyalluu; ACMOHCTPUPYIOTCA FJIY60KI/I€ 3HaHUA
TEOPETUYCCKOI'0 Marcepuajla MU YMCHHUC UX IPUMCHATH, ITOCICA0OBATCIBHOC,

MPaBIIILHOE BBHITTOJIHEHHUE BCEX 3aJaHUI; YMEHHUE 00OCHOBAHHO U3JIaraTh CBOU
MBICJIH, JIeJIaTh HEOOXOJUMBIE BBIBOJBI.

0a30BbII

JaeTcst koMIIeKCcHas OI[eHKa CUTYaIluH; JEMOHCTPUPYIOTCS TITyOOKHE 3HAHUS
TEOPETHYECKOTO MaTepuana M yMEHHE WX IMPHUMEHATH; MOCIIEJ0BaTEIbHOE,
MPaBUIBHOE BBIMOJIIHEHWE BCEX 3a/JaHUil; BO3MOXHBI €IMHUYHBIE OLINOKH,
WCIIPaBIIsieMbIe CAMUM CTYACHTOM TIOCJIE 3aMeUaHus IPEero1aBaTelIs; yMEeHIe
000CHOBAaHHO M3J1araTh CBOM MBICIIH, A€IaTh HEOOXOAUMBIE BHIBOJIBL.

[IOPOTOBBIN

3arpyaHeHHs ¢ KOMIUIEKCHOW OLIEHKOH MpPEeANIOKEHHON CUTYaIMH; HEMOJIHOE
TEeopeThveckoe  O0OCHOBaHHWE, TpeOyioliee  HABOJSIIUX  BOIPOCOB
NpenoaBaTess; 3aTpyiHeHus B popMyIMpOBKe BHIBOAOB.

HUIKE IIOPOroBOro

HeraBI/IHBHaSI OIICHKa Hpe)IHO)I(eHHOﬁ CUTyalluu, OTCYTCTBUEC
TEOPETUYCCKOT'O 000CHOBaHUS BBIIIOJHEHUS 3aJ1aHuA.
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3. 3amaua

3agaya — OLEHOYHOE CPEJCTBO, MO3BOJISIONIEE OLIEHUBATh U JIUArHOCTUPOBATH YMEHHS
CHUHTE3UPOBATh, AHAIU3UPOBATH, 0000HIaTh (HAKTUYECKUH M TEOPETHUECKUNH MaTrepuan cC
dbopMyITMpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHEM MTPUYUHHO-CIICACTBCHHBIX CBSI3EH.

YpoBennb
BBINOJIHEHMSI Kpurtepun ouenusanus
3aiaHus
3agaHue BBIIOIHEHO MTOJHOCTHIO:
- TPOAEMOHCTPHUPOBaHa  CIIOCOOHOCTh  aHANW3UPOBaTh W 0000mIaTh
HH(POPMAITHIO;
MOBBILIEHHBIH - IPOJEMOHCTPHUPOBAHA CIOCOOHOCTH MPUMEHSTh CTaHJaPTHBIE (POPMYJIBI IS
BBIUUCIICHHUS;
- cZenaHbl 0OOCHOBAHHBIE BHIBOJIBI HA OCHOBE MHTEPIPETALMK HH(DOpMAIHH,
pa3bsICHEHNS
0a30BEII 3aHaHI/Ie BBITIOJTHCHO C HC3HAYUTCIIbHBIMU IMOTPEINHOCTAMUA
[IOPOTOBBIN OO0Hapy>KHUBaeT 3HAHUS ¥ IOHUMaHUe OOJbIIIeH YacTH 3aJaHus
HUKE ITOPOrOBOTO 3anaHue He BBIOJIHEHO

4. JIuckyccust

JIMCKyccHsi SIBIISICTCS PENPOAYKTUBHBIM METOJIOM OOY4YCHHsS W HPEACTaBISET CcOOOM
BCECTOPOHHEE KOJUIEKTUBHOE OOCYX/IEHHE BONIPOCOB, NpoOIeM WIM  COINOCTAaBICHUE
uHpoOpManuu, WUACH, NpPEIIOKEHHH (B HMHTEPAKTHBHOH (opme) obcyxkaeHue pedepaTos,
HOATOTOBJICHHBIX 3apaHee. J[MCKyccHs YYUT OCHOBaM ITyOJMYHOTO BBICTYIJICHHS W TO3BOJISET
OLICHUTh YPOBEHb OCBOCHHSI KOMITCTCHIIHI 00YYaIOIIIMCS.

YpoBeHb oTBeTa Kputepun onenuBanus

OneHka «OTIMYHO» BBICTABISETCS CTYJEHTY, €CIIM OH INIyOOKO M IMPOYHO
YCBOMJI MaTepuall TEMbI, HCUYEPIBIBAIONIE, IOCIEAOBATENBHO, YETKO U
JIOTHYECKH CTPOMHO €ro M3iaraeT, yMeeT TECHO YBA3BIBaTh TEOPHUIO C
MPAKTUKOW, TMpHYEM HE 3aTpyJHSeTcs C OTBETOM MpHU BHJIOM3MEHEHHU
3aJlaHni, MCIIONB3yeT B OTBETE MarepHan MOHOrpaduyeckoil JnTeparypsl,
NPaBUIbHO 00OCHOBBIBAET IPUHSTOE PELICHHUE.

HOBBIIIICHHBIA

OI.[eHKa «XOPpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpUAT
TEMBbI, T'PaMOTHO U 110 CYHIECTBY M3JIaract €ro, HE A0IyCKasd CYIIECCTBCHHBIX
HETOYHOCTEH B OTBETEC Ha BOIPOC, MPaBUJIBHO MPUMCHIACT TCOPECTUUCCKUC
MOJIOXKXCHUA IPU PCHICHUUN MMTPAKTUICCKUX BOIIPOCOB, BJIAACCT HeOGXO,Z[I/IMBIMI/I
HaBbIKaMH1 U IpUEMaMU HX BBITTOJTHCHU.

0a30BbIH

OrneHKa «yIOBJIETBOPUTENHHO» BBICTABISETCS CTYJIEHTY, €CIH OH HMMEEeT
3HaHHAA TOJBKO OCHOBHOIO MaTepHaia TEMBI, HO HE YCBOWJI €ro JAETaleH,
JIOITyCKaeT HETOYHOCTH, HEJOCTaTOYHO TNpPaBWIbHBIE (QOPMYIUPOBKH,
HapyILIEHUs JIOTUYECKON IIOCIEN0BATEIIbHOCTH B U3JI0KEHUU IIPOTPAMMHOIO
MaTepHalla, UCIBITBIBAET 3aTPYAHEHU IIPU OTBETE Ha BOIIPOC.

MOPOTOBBIN

HonyquHHe pe3yiabTaTbl HE COOTBCTCTBYIOT IIOCTaBJICHHOM Ociaun (LICJ'IB

HU>KE TIOPOTOBOTO
paboThI HE JOCTUTHYTA).

5. Tsopueckoe 3a1aHue

TBopueckoe 3aJaHMe - YaCTHYHO pETIAMEHTUPOBAHHOE 33JaHHE, HMeEIoIIee
HECTaHJAPTHOE pEIIeHUE M IO3BOJIAIOLIEE JUArHOCTUPOBATh YMEHUS, MHTEIPUPOBATh 3HAHMS
Pa3NIUYHBIX 001aCTeH, apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHS.
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YpoBenn
BbINOJTHEHU S
3aJaHus

Kpurepun oneHuBanus

HOBBIIIICHHBIA

I[aCTCH KOMIUJICKCHAsA OLICHKA CUTYalluU; IEMOHCTPUPYIOTCA FJ'IY6OKPIG S3HaHHUA
TCOPETUYCCKOI'0 Marcpuajia MU yMCHUC HUX HNPUMCHATH, IOCJICA0BATCIILHOC,
IMMPAaBUJIBHOC BBIITOJIHCHUE BCEX 33I[aHPII>'I; YMCHHEC 000CHOBAHHO M3JIaraTh CBOU
MBICJIH, ACJIaTh H€O6XOI[I/IMI)IG BBIBOJBI.

0a30BbIH

I[aCTCH KOMIUJICKCHAs OLICHKA CUTYalluHu; IEMOHCTPUPYIOTCSA FHY6OKI/IG 3HaHHUA
TCOPETUYCCKOI'0 Marcpuajia MU YMCHUC UX HNPUMCHATL, IMOCJICAOBATCILHOC,
IMMPAaBUJIBHOC BBIIMIOJIHEHUC BCCX SaHaHI/Iﬁ; BO3MOHbI €JIWHHWYHBIC OHH/I6KI/I,
HCTIPABIAEMBIE CAMHUM CTYACHTOM IIOCJIC 3aMEYaHU IPEoaaBaTelisd; YMCHUEC
000CHOBAHHO H3J1araTh CBOU MBICJIF, OCJIaTh HGO6XOI[I/IMLIC BBIBOJBI.

MOPOTOBBIN

3arpyaHeHHs ¢ KOMIUIEKCHOM OICHKOMN MPETOKEHHON CUTYaIud; HEOIHOEe
TeopeTHdeckoe  OOOCHOBaHHME,  TpeOyrolee  HABOASAIIMX  BOMPOCOB
MpenoaBaTeNs; 3aTpyAHSHUS B HOPMYTHPOBKE BEIBOJIOB.

HHWIKE ITOPOroBOro

HenpaBuibHas OlICHKA CUTYAIMK; OTCYTCTBHE TEOPETUISCKOTO 00OCHOBAHHUSI
BEITIOJTHEHHUS 32 IaHHS.

6. TecrupoBanue

TecTrupoBanue

- CUCTEMA CTaHAApPTU3UPOBAHHBIX 3aZIaHI/II>'I, IIO3BOJIAOIIAsz

ABTOMATHU3UPOBATH IIPOUCAYPY UBMCPCHUA YPOBHA 3HAHUM U YMeHI/Iﬁ 06yqafomeroc51.

YpoBennb
BBINOJIHEHU S Kputepun oneHnBanus
3aaHus
MOBBIIICHHBIA [TpapuibHo BeinonHeHO 90 — 100 % TecToBBIX 3aMaHUM.
0a30BbII [IpasunsHo BemoaHeHo 70 — 89 % TecToBBIX 3a7aHUH.
TTOPOTOBBIH [IpaBunsHO BEIMOIHEHO 51 — 69% TecToBBIX 3a7aHNI.
HUKE ITOPOrOBOTO [MpaBunbHO BeimosHeHO 0 — 50% TecTOBBIX 3a1aHUH.

IIpumepHasi TeMaTHKAa KOHTPOJIbHBIX padoT:

ONoGa~WNE

[TpsiMast IUHUS U YO MEXKTY MPSIMBIMHU.

Onpenenureny U MaTpULbL.

[Ipenen v HeNpephIBHOCTH (QYHKIINU.

[TpousBonHas u updepeHnnan GyHKIHH.

[TonHoe nccnenoBanne PyHKINUU U TOCTPOEHHUE IpadUKOB.
HeonpeznenenHslii 1 ONpeIeeHHbII HHTETPAJIBL.
JudpdepeHnunanbHble ypaBHEHHUS.

Crnyyvaiinble COOBITHS U MX BEPOSTHOCTH.
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IIpuMepHbIe TecTOBBIE 321aHUA /151 TEKYLET0 KOHTPOJIS:
Tect Nel

Jan TpeyroabHuk ABC ¢ Bepmmmuamu A(0;0), B(4;3), C(12;5). OnpeneanTs TOYKY
HA(x3y) nepggeqe U5l OMCCEKTPHUCHI BHYTPEHHEr0 yrja A ¢ nporuBoJiexxkaineii croponoit BC.

p[ *%:- )
9 9
p| -2}
9 9
Dl_3;—§\|.
9 9)

(2-2) (-1-3) (1-5)
HaiiTi HeM3BeCTHBIN JJ1EMEHT X \3 1 J + k |=| .

ol 0-2) sx)

Boruncianthb NMPpOU3BECACHUEC MAaTPHUIL:

(2 3 4 -5 (32 1)

A|1 2 34||3—41_1|
L5 e 1) e
2 0 1)
(12 19 2\
AB=|16 -5 -3
L—65 8

Munop m21 nmoay4aercs

BBIUEPKUBAHUEM IIEPBOM CTPOKU U BTOPOTO CTOJIOLIA ONIPEIeTUTENS.
BBIYEPKHMBAHUEM BTOPOM CTPOKHU U MEPBOTO CTOJIOIIA OTIPEACTUTEINS.
BbIUEPKHUBAHUEM MEPBON CTPOKH U BTOPOT'O CTOJIOIA MATPHUIIBL.
BBIYEPKHMBAHUEM BTOPOI CTPOKH U MEPBOTO CTOJIOIA MATPHIIBL.
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OopatHoii maTpuueii 00;1a1a10T

BCE€ MAaTpHIIbL;

BCE€ KBaJIpaTHbIC MATPULIBL;
HEBBIPOK/ICHHBIE KBAAPATHBIC MATPHUIIBI;
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BBIPOXKICHHBIC KBaAPaTHBIC MaTPUIIBI.

BexTopHOe npon3BeaeHne ABYX BEeKTOPOB — 3TO BEKTOP, KOTOPbIii
HaXOJUTCSI B OJTHOM IJIOCKOCTH € 3TUMHU BEKTOPAMU;

KOJIJIMHEAPEH C 3TUMH BEKTOPaMU;

C 9TUMH BEKTOpPaMH COCTABJISIET KOMIJIAHAPHYIO TPOUKY;
NEPIEHAUKYIJIIPEH 3TUM BEKTOpaM;

HapajuIesIeH 3TUM BEKTOPaM.

Boipakenue 2 + 3i, rje | — MHMMAs eIMHULIA,
NCHCTBUTEIBHOE YUCIIO;

panroOHAIBHOE YUCIIO;

KOMIIJIEKCHOE YHCIIO;

UppaLHOHATILHOE YUCIIO.

HaiiTu cymMmMy KOMILIEKCHBIX yncen 1 + 2iu 2 — .
3-1;
3+1;
2 -2i;
4 -3i.

B Tpeyroibauke OAB nansl Bekropbl. Haiitu BekTopsl MA 1 MB, rae M — cepennna
cToponbl AB.

MAZ a+b_ '\_/|)B= b+a

3 3
ﬁA:a—b; ﬁB:b+a.

2 4
I\/TA:a_b; %B:b—a.

2 2
Tect Ne 2

BbIunciinTh HeonpeaeJieHHbI HHTErpal j( 16x3 + 6x )dX :

16x° +6x% +¢
4x* + ¢

4x* +3 +c¢
4x* +3x% +¢

Unrerpan J.\/ 1+ 2XdX pasen...
(1+2x)* +c
0,5-(1+2x)™ +¢

(1+2x)"
__________+cC
1,5
(1+2x)"
- +4C
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HnTterpan Imdx paBeH...

1+4x)°° +¢
(1+4x)
% : (1+)125x)‘°’5 +C
1+ 2x)
-~ " 4c
15

1+2X)"
(+6x) o

HuTerpan _[(1+ e )de paBeH . ..

e2x
X+ 2¢ +7+C
X+ 2e* +4C
&
2t o +C

X e2x

x+4e +—+C
4

MHuo:xecTBO nepnooﬁpa3ﬂblx q)yHKIII/II/I UMeEET BU/:
Dyuyua f(x) =3
Sqp +c

B +e

6.3. [lepeuenb  y4eOHO-METOAUYECKOT0  o0ecreyeHUs] VISl  MPOMEKYTOYHOI
aTTecTaluM

IIpumepHBIi IepeYeHb BONPOCOB JIsl MOATOTOBKH K 3a4eTy:

Buns!l ypaBHeHM NPSIMOM.

Omnpenenenue yria Mexay IByMs IPSIMBIMU.
Onpenenenne matpunbl. Buael Mmatpun.
Onepanuu HaJl MaTpUILIAMHU.

AJTrOpuUTM MOCTPOCHHSI 00PATHON MATPHUIIBL.
[IpaBuia BeIYMCIIEHUS ONIPEACTUTENEH.
CaolicTBa onpeAeIuTeNneu.

[ToHsiTHE CUCTEMBI TUHEWHBIX YPABHEHUM.
Merton Kpamepa.

10. Meron I'aycca.

11. MaTpuuHblii METOJ] pELICHHS CUCTEM JIMHEHHBIX YpaBHEHUI.
12. Onpenenenue npenena GyHKIUH.

13. TTonsTHE OJTHOCTOPOHHETO Tpeea.
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14. TlonsTHe mpenena Ha 6ECKOHEYHOCTH.
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15. Teopemsl 0 npeenax.

16. OnpeneneHue HENPEPHIBHOCTH HYHKIIUU B TOUKE.

17. Knaccudukanus Touek pa3pbiBa.

18. Omnpenernenue nponu3BOAHON QYHKIIMH, €€ TEOMETPUICCKHIA CMBICIL.

19. TlpaBuna nuddepenuupoBanust GyHKIUIA.

20. IMonstue nuddepennuana GyHKIIUU, €Tr0 TEOMETPHUIECCKUN CMBICI.

21. TIpousBoansie u AudQepeHnanbl BHICIINX TOPSIKOB.

22. HeoOXxoauMbie M OCTATOYHBIC YCJIOBHUSI CYIIECTBOBAHUS DKCTpeMyMa (DYHKITHH
OJIHOM IIEPEMEHHOM.

23. HeobOxoaumbie U JOCTATOYHBIC YCIOBHS TOUYEK Ieperunda rpaduka GyHKIIUNA OJTHON
IIEPEMEHHOM.

24. YcnoBws CyIIECTBOBAHUS BEPTUKAIBHBIX, TOPH30HTAIBHBIX U HAKIIOHHBIX ACHMITTOT.

25. Anroputm uccienoBanus GyHKINHU C UCTIOIb30BaHUEM POU3BOIHOM.

26. IloHsiTHE MHOXKECTBA.

27. Knaccugukanusi 4uCIOBBIX MHOXKECTB.

28. Omneparuu HaJ MHOXXECTBAMH.

29. I'paduueckoe n300paKeHNE ONEPAIUil HAJl MHO)KECTBAMH.

30. Ompenenenue YUCIOBOM (PYHKIIMU OHOM MEPEMEHHOM.

31. CrocoOsl 3a1aHus PyHKIHH.

32. CaoiictBa (pyHKIMH (MOHOTOHHOCTh, YETHOCTD, IEPUOAUYHOCTD).

33. Knaccudukamnus mpocTelmmx 3JeMEeHTapHbIX (PyHKIHIA.

34. TlpaBuia noctpoeHus rpauKoB CIOKHBIX PYHKIUNA METOIOM IIpeoOpa3oBaHU.

35. Ompenenenue npeaena GyHKIUN.

36. IToHsATHE OTHOCTOPOHHETO IMpeeIa.

37. Tlonsarue npenena Ha OECKOHEYHOCTH.

38. Teopemsl 0 ipenenax.

39. OmnpeneneHre HEPEPHIBHOCTH (HYYHKIIMU B TOUKE.

40. Knaccudukanus To4ek pa3phbiBa.

IIpumepHBbIii NepeyeHb BONMPOCOB /1Jisl MOATOTOBKH K 3K3aMeHY:

Bunsl ypaBHEeHMI psMOi.

Omnpenenenue yria Mexay IByMs IPSIMBIMH.

Onpenenenue matpuubl. Buasl Mmatpui.

Onepanuu Haj MaTpULIAMH.

AJTOpUTM OCTPOEHUSI 0OPATHOIN MaTPUIIBL.

[IpaBuiia BEIYMCIIEHUS] ONIPEAETUTEIEH.

CBoiicTBa omnpenenuTenci.

IloHsATHE CUCTEMBI IMHEUHBIX YPABHEHUM.

Merton Kpamepa.

0. Metog l"aycca.

1. MarpuuHblii METO/ pelIeHUsl CUCTEM JIMHEWHBIX YpaBHEHUH.

12. Onpenenenue npenena GyHKIUH.

13. TloHsATHE OJTHOCTOPOHHETO Mpeaea.

14. TlonsTue mpenena Ha OECKOHEUHOCTH.

15. Teopemsl 0 pesenax.

16. Omnpenenenne HEMPEPHIBHOCTH (PYHKIINU B TOUKE.

17. Knaccudukamus Touek pa3pbiba.

18. Omnpenenenne npou3BOJHON (PYHKINH, €€ TEOMETPHUECKUIN CMBICII.
19. TlpaBuna nudpdepenuupoBanust GyHKIUI.

20. TNonsatue nuddepennmana GyHKIHHA, €TO TEOMETPHYECKUI CMBICIT.

RBOoo~NORwNE
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21.
22.

[IpousBonubie u nuddepeHIranbl BHICIINUX MOPSIKOB.
HeoOxonuMble U 1OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTpeMyMma (pyHKUIHU

OJIHOM IIEPEMEHHOM.

23.

HeoOxonuMmele u joctaTouHble yCI0BHs TOUeK neperuda rpaduka GyHKINUN OTHOM

IIEPEMEHHOM.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,

VYcnoBus cyliecTBOBaHUS BEPTUKAIBHBIX, TOPU30HTAIbHBIX U HAKIIOHHBIX ACHMIITOT.
AJTOpUTM UCCIeN0BaHNS (YHKIIUU C UCTIONIb30BaHUEM POU3BOIHOM.

[TonsiTrie MHOXKECTBA.

Knaccugukanus 4ucioBsIX MHOKECTB.

Onepanuu HaJ MHOKECTBAMHU.

I'paduueckoe n300paXkeHne Onepanuil HaJx MHO)KECTBAMH.

Omnpenenenne YMCIOBON GYHKIIUHA OJHOU TIEPEMEHHOM.

CriocoOb1 3a1anust PyHKIUH.

CaoiicTBa QpyHKIHI (MOHOTOHHOCTbD, Y4€THOCTbD, IEPUOTUUHOCTB ).
Knaccugukanus mpocTelmmx 3JeMeHTapHbIX (PyHKIHIA.

[IpaBuia noctpoeHus rpauKOB CIOKHBIX (QYHKIIUH METOI0M MPeoOpa3OBaHUIA.
Onpenenenue npenenna GyHKIHH.

[ToHsITHE OTHOCTOPOHHETO Mpeiena.

[TonsiTue npenena Ha GECKOHEUHOCTH.

Teopemsl o penenax.

Omnpenenenne HEMPEPHIBHOCTH (PYHKIIUHU B TOUKE.

Knaccudukanus Touek pa3pbipa.

Omnpenenenre Nporu3BOAHON (QYHKIMH, €€ T€OMETPUIECKHIA CMBICTI.

[IpaBuna nuddepennmpoBanus HyHKIHN.

[Monsarue nuddepennmana GyHKIUH, €TO TEOMETPUUYECKHI CMBICIT.
[TpousBoaubie u nuddepeHIranbl BHICIIUX MOPSIKOB.

Heo0xoauMbie ¥ JOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS dKCTpeMyMma (YHKIIUU

OJIHOU IIEPEMEHHOM.

46.

HeoOxonuMmele n jocTaTouHbIE YCIOBHS TOUEK neperuda rpadpuka GyHKINUN OTHOM

[IEPEMEHHOM.

47
48

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66

nopgaakKa.

VYcnoBus CyleCTBOBAHUSI BEPTUKAIBHBIX, TOPU3OHTAIBHBIX U HAKIIOHHBIX ACHMIITOT.
Anroput™m uccienoBaHus GYHKINHU C UCTIOJIb30BaHUEM POU3BOAHOM.

[TonsiTve GyHKIIMN HECKOIBKUX MTEPEMEHHBIX.

OKcTpeMyM (PYHKIIMHM HECKOJIBKHUX MEPEMEHHBIX.

IIpon3BoHAs IO HAIIPABIICHHUIO.

I'pagueHT.

ITonsiTHE HEONPENETIEHHOTO HHTETPAJIA U €r0 CBOMCTBA.

MeToa HHTErpUpOBaHMsI IO YaCTSIM.

Meron 3aMeHBI IEPEMEHHOM.

WuTterpupoBanue apooei.

[TonsiTHE ONpPENENEHHOr0 NHTETPAJIA U €I0 TEOMETPUYECKUNA CMBICIT.

Brruncnenue miomazei miockux Guryp.

CBolicTBa ONPENEICHHOIO HHTErpaa.

®opmyna Hetotona — JleitOnuma.

Hecob6cTBennble nuTerpaisl 1-ro pona.

HecoOcTBeHHBIE HHTETPAITBI 2-TO POJIa.

Juddepenunanbapie ypaBHeHUS 1-To MOpsIKa ¢ pa3AesIoIUMUCS TEPEMEHHBIMHU.
OpnnHopoaubie tuddepeHinanbHble ypaBHeHHs! 1-ro mopsiaka.

Jlunelinble mudpepeHanbHbe ypaBHeHUs 1-ro nopsaka.

Juddepennnanbible ypaBHEHHUS BBICIIMX IOPSAKOB, JOMYCKAlOIIMEe MOHWKEHUE
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67

. Jluneitnple  omHOpoaHble  AuGQepeHlInaTbHble  YpaBHEHHUS

koddduneHTamu.
68. JIuneiiHble HEOAHOPOIHBIC AUQQEpEeHINATbHBIE YpPAaBHEHUS C TOCTOSHHBIMU
KodddureHTamu.

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.

97

98

Ciydaiiabie COOBITUS U UX BUJIBIL.

DneMeHTbl KOMOMHATOPUKH.

Knaccuueckoe ornpeneneHne BEposTHOCTH.
CrarucTruueckoe onpeieIeHue BEpOsSITHOCTH.
["'eomeTpryeckoe onpeesieHue BEPOSITHOCTH.

Anrebpa coOBITHIA.

Teopema croxeHus AJ11 HECOBMECTHBIX COOBITHIA.
VYcnoBHas BEpOSTHOCTb.

3aBUCHUMBIE U HE3aBUCUMbIE COOBITHS.

TeopeMa yMHOKEHUSI.

PacmmpenHas Teopema CiaoKeHusl.

®opMya MOJIHON BEPOSITHOCTH.

®opmyna baneca.

[ToBTOpHBIC HE3aBUCUMBIE UCTIBITAHUS, popmyna bepHysu.
JloxanbHas Teopema Myaspa-Jlamiaca.

WNurerpansHas teopema Myaspa-Jlaruiaca.

Teopema Ilyaccona.

JuckpetHas ciyvaiiHas BETUYMHA U CIIOCOOBI ee 3a1aHusl.
WuTterpanbHas GyHKIUS pacpeie]ICHUs U €€ CBOMCTBA.
HenpepriBHast ciyyaiiHas BeTUYHHA U CLIOCOOBI €€ 3aaHusl.
Huddepenumansaas GyHKIUS pacpeaeTICHUS U €€ CBOMCTBA.

HopmanbsHOe pacnipeneneHue 1 ero XapakTepUCTUKH.
OcCHOBHBIE TOHATUSA MATEMAaTUYECKONW CTATUCTHUKH.

ToueuHble OIIEHKH ITApaMETPOB PACIIPEACIICHNS U UX CBOWCTBA.
MHTepBanbHbIC OLEHKU [TaPaMETPOB PACIIPEACIICHUS.

YucnoBble XapaKTEPUCTUKU CITy4alHbIX BEJIMYMH U UX CBOWCTBA.
OcHOBHBIE IPUMEPDI TUCKPETHBIX PACHPECIICHUI CITy4yaliHOM BETMYUHBI.
OcHOBHBIE IPUMEPHI HENTPEPBIBHBIX PACIPEAEICHUN CIIy4aliHON BEJTMYUHBI.

C IIOCTOSHHBIMHU

. I[OBepI/ITeJ'II)HI)II\/JI HUHTEpBAI 1 OHCHKU HCU3BCCTHOI'O MATECMATHUYCCKOI'0 OXHWAAHUA
KOJIMYCCTBCHHOI'O IMpU3HaAKa reHepaHBHOﬁ COBOKYITHOCTH npu HN3BCCTHOM CpeaAHEM
KBaApaTUYCCKOM OTKJIOHCHHWH.

. OCHOBHBIC IOHATHS MPOBEPKU CTATUCTUUCCKHUX THIIOTC3.
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Ipumep 3K3aMeHAHOHHOT0 GUJIETA

HerocynapctBeHHOE 00pa30BaTeIbHOE YaCTHOC YUPESIKIACHUC
«BpIcIas mKoa yrpaBieHUs

Crenuansaoctb 38.05.02 TamoxkxeHHOE €10
Hucnunnuna: Marematuka
DK3aMeHaIMOHHEIN OuaeT Ne
1. TlousTue mpenena Ha GECKOHEYHOCTH.

2. OcHOBHEBIE ITOHITHS MATEMATUUECKON CTATUCTUKH.

3aB. kadenpoii (®HNO)

(monmuce)

7. OueHOYHbIe MAaTEPHAJIBI VI NPOBEJAEHUS TEKYIIEr0 KOHTPOJIS U MPOMEeKYTOYHOMH
arrecTauMu o0ydyaoumxcs mo Jucuuiinge (Moayaw) (Cv. @oHI OLIEHOYHBIX CPEACTB IS
NPOBeIeHUs1 TEeKYylero KOHTPOJIA M NPOMEXKYTOYHOM aTrecTauuu O0y4arlMXxcs 1o
AMCHUILINHE)

8. IlepeyeHb OCHOBHOI 1 1I0NIOJTHUTEIbHOM y4eOHOI JuTepaTypbl, He0OXO0AUMON 1JIs1
OCBOCHUS AMCHUILIMHBI (MOAYJIs1)

OcHoBHas JiUTEpaTypa:

1. Maremaruka. YueOHUK AJiS CTYJE€HTOB BY30B, OOYYAIOIIUXCS MO CHEIHATBHOCTIM
skoHOMUKM U ympasieHus WsparenscrBo IOHUTU-JJAHA Astopsr: Kysnenos b.T. T'ox
W3/IaHUS: 2023 ISBN: 5-238-00754-X ['pud: MO, YMII
https://www.iprbookshop.ru/142677.html

2. Bricmas matematuka. YueOuuk MznarensctBo: At [Tu Ap Meama Astopsr: [lIHapeBa
['.B. l'oxg u3ganus: 2023 ISBN: 978-5-4497-2329-1 https://www.iprbookshop.ru/132560.html

JlonoJiHMTeIbHAS JIUTEepaTypa:

1. Kypc Boicuieii marematuku. B 2-x Tomax. T.I. Yue6nuk M3narensctBo: Jonbacckas
HaI[MOHAaJIbHAs akajemusi cTpouTenbcTBa U apxuTekTtypbl, ObC ACB Asropsl: I'myxoB B.A.,
Kotos I'.A., Korosa O.B. I'og uzgauus: 2020 ISSN: 2227-8397
https://www.iprbookshop.ru/99382.html
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9. Ilepeuensn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM ceTH
"UnrepHer" (majiee - cerb '"'UHTepHeT'"), HEOOXOAMMBIX JIsi OCBOEHUS JTUCHMILIUHBI
(Mmoay.is)

[Ipodeccronanbupie  6a3bl  JaHHBIX, HWH(POPMAIIMOHHO-CIIPABOYHBIE U ITOWCKOBBIC
CUCTEMBL:

1. CunpaBounas IIpaBoBas Cuctema Koncynsrantllnroc

Pexxum goctyna: http://www.consultant.ru/

JlocTyn B KOMIIBIOTEPHBIX KJIaccax, y4eOHOM 3ajie CyeOHBIX 3aceJaHu, YUTATIHHOM 3ajie
OHOIMOTEKH.

2. @enepanbHblii MHGOPMALMOHHBIN (OHJI cTaHmapToB (mpodeccruonanbHas 06a3a
JTAHHBIX )

Pexum mocryma: http://www.gostinfo.ru/pages/Maintask/fund/

JocTtymn cBOOOIHBIIN

3. Tlopram oTkpwITBIX AaHHBIX Poccuiickoii ®enepanuu (mpodeccroHanbHas 0a3za
JTAHHBIX )

Pexum mocryna: http://data.gov.ru/

JlocTyn cBOOOIHBIIN

4. ®enepanpHas rocygapcTBeHHas MH(POPMAIMOHHAs CHCTEMa TEPPUTOPHAIBLHOTO
IaHupoBaHus (mpodeccruoHaabHas 0a3a JaHHBIX )

Pexxum moctyma: https://fgistp.economy.gov.ru/

JocTtyn cBOOOIHBIM

5. baza mpenmpustuii, komMnaHuié u opraHmzammid P® mo pa3nuyHBIM 001aCTIM
JEeSITeTbHOCTH

Pesxxum nocryna: http://www.baza-r.ru/enterprises/

JlocTymn cBOOOIHBIN

6. ba3a maHHBIX MOKa3aTeIel MyHHUIMITAILHBIX 00pa3oBanuii (IpodeccuoHanpHas 6a3a
JTAHHBIX )

Pexxum moctyma: http://www.gks.ru/dbscripts/munst/

JlocTymn cBOOOIHBIIH

7. HMudopmanronHo-cripaBoyHas cuctema denepalibHOro 00pa3oBaTENbHOIO MOpTaa
«9koHoMuKa. Conosniorus. MeHemKMEHT»

Pesxxum nocryna: http://ecsocman.hse.ru/docs/27572260/

JlocTym cBOOOIHBIIH

8. MHMudopmanmoHHO-CIIpaBOYHAsT  CHCTEMa YHHUBEPCHTETCKOH  HMH(POPMAIMOHHOM
cuctembl «Poccus» (YUC Poccust)

Pesxxum mocryna: https://uisrussia.msu.ru/

JlocTymn cBOOOIHBIIH

9. Caiit ®enepanbHOH CITyKOBbI TOCYAaPCTBEHHOM CTATUCTHKH

Pexxum noctyna: http://www.gks.ru/

Joctyn cBOOOTHBII

10. TTopran «I'ymanutapHoe obpazoBanue» http://www.humanities.edu.ru/

11. ®enepanbhbiii moptan «Poccuiickoe odopazoBanue» http://www.edu.ru/

12. ®enepanbHoe xpanwuiie «EauHas Kommeknus LUQPPOBBIX  00pa30BaTENBHBIX
pecypcos» http://school-collection.edu.ru/
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10. MeToanuyecKkue YKazaHud AJs Oﬁy‘lﬁlO]].lI/IXCﬂ o0 OCBOCHHIO IUCHUIIJIMHBbI

(MmomyJin)
Bun yuyeOHbIX
N MeTtoauueckue yKazaHus JJIsl 00y4arouxcst
3aHATHI
3ansaTus B mponecce 3aHATHS JEKIMOHHOTO THIA CTYIEHT AOJDKEH YCBOMTH M

JICKITMOHHOI'O THIIa

3aKOHCIIEKTUPOBATh HAa3BaHUE TEMBI, YICOHBIX BOIPOCOB M OCHOBHBIC OJIOKH
TEOPETUYECKOr0  MaTepualia, TO €CTh, CJISIaHHBIC IPeroAaBaTeIeM
TEOPETUYECKUE MOCHUIKH (THITOTE3bI), UX apTYMEHTAIIMIO U BBIBOIBL. B ciyuae,
eClii Kakoe — JHM0O0 TIIOJIOKCHWE HE COBCEM IIOHATHO CTYACHTY WIIH
MPENICTABIISICTCS. HEJIOCTaTOYHO YOCTUTEIBHBIM IIEJIeCO00pa3Ho  3a1aBaTh
MPETOAaBaTeII0 YTOYHSIONIME BOMPOChl. Hanwume y cTylneHTa KOHCIICKTa
JIEKIMH 00s13aTeNbHO. MaTeprabl JeKIHU SBISTIOTCS OCHOBOM JIJISI TOJTOTOBKH
K CEMHHAPCKUM 3aHSITHSIM.

Jis apdexTuBHOCTH 00YYCHHS B XO0JI€ yYacTHs B 3aHSATHH JICKIIHOHHOTO
THNA CIENyeT MUCaTh KOHCHEKT JieKuui. HamncaHue KOHCHEKTa JIEKIMi
TpeOyeT  coOJroJieHMs  psga  MpaBHI:  KPaTKOCTh,  CXEMATHYHOCTH,
MOCJIEAOBATSILHOCTh  (DUKCAIlMM ~ OCHOBHBIX  TIOJIOXKCHHI,  BBIBOJIOB,
(hOpMyJTUPOBOK, O0OOICHUI; HEOOXOIUMO TOMEYaTh BaXKHBIC MBICIIH,
BBIJICJIATH KJIIOYEBBIC CIIOBA, TSPMHUHBI. Ba)KHO MPOBEPSATH TEPMUHBI, IOHSITHS C
MOMOUIBI0 SHLMKJIONEAUMN, CIIOBApEH, CHPAaBOYHUKOB C BBIIMCHIBAHUEM
TONKOBaHMH B TeTpaib. HeoOXomumo 0003HAYNUTH BOIPOCH], TEPMUHBI,
MaTepHal, KOTOPBIA BBI3BIBACT TPYJHOCTH, BBIICIUTH W TOMBITATHCS HAUTH
OTBET B pEKOMEHAyeMoil nuteparype. Eciu caMOCTOATENLHO HE yaaeTcs
pazoOpaTbcs B Marepuaie, Heo0X0AUMO CPOPMYIUPOBATH BOMPOC M 331aTh
MPENOABATENIO HA KOHCYIBTAINH, HA 3aHATHH CEMUHAPCKOTO THTIA.

3aHaTusa
CEeMHHApPCKOTO
THIIA

OCHOBHOIl LIENIBI0 CEMUHAPCKUX 3aHATUI SBISETCS KOHTPOJb YCBOEHUS
MIPOMACHHOTO MaTepHaa, XOJa BBINOJHEHMS CTYIEHTaMH CaMOCTOSTEIBHOU
paboThl U paccMOTpeHHEe HauboJiee CIOKHBIX M CIIOPHBIX BOIPOCOB B PaMKax
TE€Mbl CEMHUHApCKOrO 3aHSATHA. Psin BONPOCOB OUCLUIUIMHBI, TPEOYIOLIMX
aBTOPCKOTO MOJAXOAAa K MX PacCMOTPEHUIO, 3aCIyLIMBAIOTCS HA CEMUHApCKHUX
3aHATHSX B (pOpME MMOrOTOBICHHBIX CTYICHTAMH JTOKIA0B 1 coobmenuit (10-
15 MuHYT) ¢ Tocieyrome HX OLIEeHKON BCeMU CTYJ€HTaMHU TPYIIIIBL.

IIpopaboTka paboueii mporpamMmsbl, yaensss ocoboe BHUMaHHME LENSIM U
3aJa4aM CTPYKTYpe U COJAEpXaHWI0 JUCHMIUIUHBL. KoHcnekTupoBaHue
HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM JIEKI[MH, IOArOTOBKA OTBETOB K
KOHTPOJIBHBIM BOIIPOCAaM, M3Y4YE€HHE PEKOMEHIyeMOW JIHTepaTypbl, paboTa c
TekcToM. IIpociymmBaHue aynuo- M BHIEO3AIMCEH 110 3aJlaHHOM TEME,
pelLeHne pacueTHO-rpad)uecKuX 3a/laHHMH, PELICHHUE 3314 110 AJITOPUTMY H JIp.

CamocTosTenbHas
pabora
/MHTUBH Ty aTTbHBIC
3a/1aHus

CamocrosiTenpHasi paboTa mpecienyeT LeNb 3aKpenuTh, yrIyOuTh |
pacuIvpuTh 3HaHUS, TIOJTYYCHHBIE CTYICHTAMU B XOJIe ayJUTOPHBIX 3aHITHH, a
Takke cpOpMHPOBATH HABBIKM PAa0OTHI C HAy4HOW, y4yeOHOU W ydeOHO —
METOAMYECKON  JINTepaTypoid, pa3BHBAaTh TBOPYECKOE, MPOJYKTHBHOE
MBIIIICHHE 00Y9YaeMBbIX, UX KpeaTHBHbIE KauecTBa.

Uzyuenne 0CHOBHOM M JONOIHUTENBHON JIMTEPATyPHI SIBIsIETCS Hanboee
pacrpocTpaHéHHOH ~ (QOpPMOH  CaMOCTOSTENbHOM  pabOTBl  CTYIEHTOB
MPUMEHSIETCS TIPH PACCMOTPEHHUHN BCEX TeM. Pe3ynbTaThl aHann3a OCHOBHOW M
JOTIOJTHUTENBHONW JTUTEPaTypsl B BHAE KOPOTKOTO KOHCIEKTa OCHOBHBIX
MIOJIOKEHUH TOW MM MHOM paboThl OTpaxkaroTcsi B paboduel TeTpanu, 4Tto HaéT
OCHOBAHUS B OTJCIBHBIX NCTOYHHKAX HA3BIBATH ATY POPMY CAaMOCTOSTEIbHOM
paboTh! «3amonHeHueM pabodelr Terpaan». Cienyer yuyuThIBaTh, YTO B psfe
CIlydaeB H3YyYEHHE JHMTEPaTypbl OCYLIECTBISIETCS B IpPOLECcCEe MOATOTOBKH
CTYACHTOB K 3aHSTHUSM CEMHHAPCKOI'O THIIA, B XOJ€ BBIOJIHEHHUS KYPCOBBIX
paboT M HamMcaHHs 3Cce, MOATOTOBKH pedeparuBHOro o0630pa. B manHOM
Cllydae CaMOCTOSATENBHBIM OTYET O TpojenaHHON pabore He TpebOyercs. B
CIy4yae, €clii H3y4YeHHe KOHKPETHOH TEMBI He IpeaycCMaTphBacT
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Bua yueoHbIX
3aHATHIA

MeTtoan4yeckne yKkasaHusi 1J1st 00y4aroIIuXcst

MIEPEYUCIICHHBIX (OPM, TO PE3YJIbTATHI U3YyUCHUS JINTEPATYPhl OTPAKAIOTCS B
paboueii TeTpaar U MPEeACTABISIOTCS MPEMOaBATEIO IS TPOBEPKH.

[Ipu BBIMONHEHWW 3amaHUil TPAKTHYECKOTO XapakTepa HEOOXO0IuMO
CIEeNOBaTh NPEIJIOKEHHOMY allfOPUTMYy  BBINONHEHUs 3agaHus. [lpu
HEOOXOAUMOCTH (B XONe  pelieHHs NpPOOJCMHBIX, TOUCKOBBIX H
WCCIICJIOBATEIBCKUX 33Jlay) Ha OCHOBE MMCIONIUXCS 3HAHWH W YYCHHUU
CaMOCTOSITETTFHO pa3padaThIBaTh aJTOPUTM PEIICHHS TOCTABICHHON 3a/1a4m.

TIpakTuueckas
pabora

K kaxgoMy W3 TpakTHYeCKUX 3aHATHH CTYIACHT JODKEH TOTOBHTHCS
CaMOCTOSITETILHO B COOTBETCTBUH C MPEJIOKESHHBIM B METOANYECKHIX YKa3aHUSIX
rtaHoM. [Ipy moATroTOBKE ClieAyeT TaKkKe IMOJIb30BaThCsl KOHCIIEKTOM JICKIHH 1
JUTEPATYpOH, yYKa3aHHOM B NaHHbIX MeTOIMYECKMX YKa3zaHusAX. Eciau 3Toi
JUTEPATYPhl OKAXKETCS HEAOCTATOYHO, CIEeAyeT 0oOpaliaThCs 3a TOMOIIBI0 K
MpernoiaBaTelio.

OcHoOBHasT TIeJIb TPAKTHYECKUX paboT — 23TO  TmpHoOpeTeHue
WHCTPYMEHTAIBHBIX KOMIIETEHIIMA W TPAKTHYECKUX HABBIKOB B OONACTH
MaTeMaTHKH, onpeneicHus 3pdexra u 3pHEeKTUBHOCTH UCHOIB30BAHMS BCEX
pecypcoB. [lpaktudeckue pabOTBI pPEKOMEHAYETCS NPOBOAMTH IO BCEM
ocHOBHEIM TeMaM. CojieprkaHue MPaKTHYECKUX PadOT JOIDKHO COOTBETCTBOBATH
poheCCHOHANIBHOMN 00JIACTH 3HAHUH, 10 KOTOPOH OCYIIECTBIIICTCS O0yUCHHUE.

[IpakTHdeckue 3aHATUS JIOJDKHBI  OBITH  TOJHOCTBIO  0OECICUCHBI
y49e0HBIMH U METOJUYECKHMHU MOCOOMSIMHA M YKa3aHUSIMHU IO KaXKIIOW padoTe,
HEOOXOJUMBIMH [T yaeOHOTOo mporecca. [lepen mpoBeneHneM MPaKTHYECKUX
3aHATUHN CTYAEHTHI JOJIKHBI OCBOUTH TpeOyeMblil TeOpeTHYEeCKH MaTeprai u
NPOLEAYPHl  BBINIOJIHEHHUS IMPAaKTUYeCKUX paboT TO  TpeABaApPUTENBHO
MOTy4YeHHBIM Y4eOHBIM U METOJUYECKAM MaTepraliaM.

[oBbicuTh  3((EKTUBHOCTh  MPOBEACHUS MPAKTUYECKUX  3aHITUH
BO3MOXXHO 32 CYET HCIOJIb30BaHUS HWH(POPMAIMOHHBIX  TEXHOJIOTHH,
MyJbTUMEIUHHBIX ~ MPOTPAMMHBIX  CPEIICTB, KaK  JOIMOIHUTEIHLHOTO
WHCTPYMEHTApHsl, PACHIMPSIONIMX JMANa30H WCCIEAOBAaHUS H aHaju3a
pe3yIbTaTOB.

IToaroroBka k
JK3aMeHY (3a4eTy)

[Ipu moaroToBKE K SK3aMeHy (3a4eTy) HeOOXOIMMO OPHEHTHPOBATHCS Ha
KOHCHEKTHI JIEKIIUH, pEKOMEHAYEMYIO JIUTEPATYPy U JIp.

11. Onucanue MmaTepuaJibLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOMH /1151 OCYIIeCTBJICHUS
00pa3oBaTeILHOIO MpPoIecca Mo JUCHHUIINHE (MOTYJII0)

VYuebOHas aAyauTOpHud JI IMPOBCACHUA 3aHSATUU JICKOUOHHOTO U CEMHUHAPCKOT'O THUIIA, JJIA
MPOBEJCHUS TPYNIOBBIX WU WHIUBUAYATbHBIX KOHCYIbTALUNA, JUISI MPOBEACHUS TEKYIIETO
KOHTPOJISI U POMEKYTOYHON aTTEeCTaIliH, CIICIHATN3NPOBaHHAs ydeOHass MeOelb, MePeHOCHOE
BUJICONIPOEKITMOHHOE 000PYIOBaHNE, IPE3CHTAIIMOHHBINA yUeOHBIN MaTepua.

Okpad. [locka. Harnsgaeie yaeOHbIe TOCOOMS.

[Tomemenue aJis CaMOCTOSTENBHOM pabOThl. ABTOMAaTH3MpPOBaHHBIE paboune MecTa
00yJarOIUXCs C BO3MOXKHOCTBIO BBIX0JIa B HH()DOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHYIO CETh

WNHurepHer.
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12. OGyuyeHne MHBAJTUIOB U JIMI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 310POBbS

[Iporpamma MoXeT OBITH aJanTUpoOBaHa [uis OOydYeHHs WMHBAJIMIOB M JIHI C
OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI Pa3IMUHBIX HO30JIOTUU IO JINYHOMY 3asiBICHUIO
oOyyaromerocs (3aKOHHOTO TMPEACTABUTENS]) HA OCHOBAHUM PEKOMEHJAIMN 3aKIIFOUCHHS
MICHXOJIOTO-MEINKO-TIe/JarOTUIeCKON KOMUCCHHU.

OOyvarommumess uHBanuaaM u JuuaM ¢ OB3 1o 3asdBlIEHUIO NPENOCTaBISAIOTCS
CHelNHalTbHbIC TEXHHUYECKUE CPEACTBA, YCIYIHM AaCCUCTCHTa (IIOMOIIHUKA), OKAa3bIBAIOIIETO
HEO0XO0IUMYIO TEXHUYECKYIO TIOMOIIb.
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