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JIuer aktyanu3anuu padodye nporpaMmmbl

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
yueOHOM roay Ha 3acenanuu kadeapel [IpukiagHoit MaTeMaTUKH U MHPOPMATUKHI

[IpoTokomor 20 . Ne

3aB. kadeapou 10.A. U3BekoB

Pabouyas mporpamma nepecMoTpeHna, oocyxkieHa u ogoopena st peanuzamuu B 2026 - 2027
yueOHOM roay Ha 3acenanuu kadeapsl [IpukiagHoit MaTeMaTUKH U MHPOPMATUKHI

[IpoTokomor 20 . Ne
3aB. kadeapou 10.A. 13BekoB

Pabouas mporpamma nepecmoTtpeHa, oocyxkaeHa u ogoopena s peanusamuu B 2027 - 2028
yueOHOM roay Ha 3acenanuu kadeapsl [IpukiagHoit MaTeMaTUKH U MHPOPMATUKHI

[Iporokom oT 20 1. Ne

3aB. kadeapou I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2028 - 2029
yueOHOM roay Ha 3acenanuu kadeapol [IpukiagHoit MaTeMaTUKH U MHPOPMATUKHI

[IpoTokomor 20 . Ne

3aB. kadeapou 10.A. U3BekoB

Pabouas mporpamma nepecmoTtpeHa, odcyxkieHa u ogoopena st peanuzamuu B 2029 - 2030
yueOHOM roay Ha 3acenanuu kadeapsl [IpukiagHoit MaTeMaTUKH U MHPOPMATUKHI

[Iporokosm o 20 1. Ne

3aB. kadeapou 10.A. U3BekoB




1 Lesn ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[lenpt0o OCBOEHUS AMCHUIUIMHBI «MaTemMaThukay SBISETCS BOCIUTAHHE JIOCTATOYHO
BBICOKOH  MaTeMaTHYECKON  KYyJIbTYpbl; TPUBUTHE  HAaBBIKOB  COBPEMEHHBIX  BHUJOB
MAaTeMaTHYE€CKOTO MBIIIJICHHUS; IPUBUTHE HABBIKOB MCIIOJIb30BAHUS MAaTEMATHUYECKIX METOJIOB 1
OCHOB MaT€MaTHYECKOT0 MOICIIMPOBAHUS B MPAKTUUECKOU ICITEIbHOCTH.

Bocnutanue y CTyA€HTOB MaTreMaTH4eCKOW KyJIbTYypbl BKJIIOYaeT B ce0s siCHOE
MMOHUMAaHHE HEOOXOJMMOCTH MaTeMaTHIECKON COCTABIISIFOIIEH B 00IIel TOArOTOBKM OakasaBpa,
BBIPA0OTKY MPEACTABICHUN POJM W MECT€ MAaTeMaTUKU B COBPEMEHHOW NHMBUIW3AIMH W B
MHPOBOH KYyJIbType, YMEHHE JJOTUUYECKH MBICIIHTH, OTIEPUPOBATH C A0OCTPAKTHBIMH OOBEKTAMHU U
OBITb KOPPEKTHBIM B YIMOTPEOJCHUH MAaTEeMATHYECKHX MOHSATHUA W CHUMBOJIOB JJIsi BBIPAKCHHS
KOJIMYECTBEHHBIX M KAdyeCTBEHHBIX OTHOIICHMHA. MaTemaTtnueckoe oOpa3oBaHuEe OakaaaBpOB
JOJDKHO OBITH IIMPOKHUM, OOIIIUM, TO €CTh JJOCTATOYHO ()yHTaMEHTAIbHBIM.

Hacrosmas nporpamma mo MareMaTuke OTpakaeT HOBbIE TPEOOBAHMUSI, IPEIBSBIISIEMBIC K
MaTeMaTH4YeCKOMy OOpa30BaHHUIO COBPEMEHHBIX OakanaBpoB. Ee xapakrepusyeT MpuKIaaHAs
HaIpaBJIEHHOCTh W OPHEHTAIUSl Ha OOYYCHHE CTYICHTOB HCIOJb30BAaHUIO MAaTEeMaTHYCCKUX
METO/IOB P PEIICHUH MPUKIIATHBIX 3a4a4.

OOmuit Kypc MaTreMaTHKU sBisieTcss (YHIaMEHTOM MaTeMaTH4ecKoro oOpa3oBaHUs
Oakanaspa.

2 MecTO AMCUMIIMHBI (MOAYJIS1) B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMbl

Hucnunnuua MaremaTuka BXOJUT B 00s3aTeNbHYI0 4YacTh YYEOHOro IUIaHa
00pa30BaTeNIbHOM IPOrpPaMMBI.

JUis  u3ydeHus  OUCLUIUIMHBI ~ HEOOXOJMMBbI  3HaHUA  (YMEHMs,  BJaJEHUs),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

Huctunnuna «MaTeMaTtuka» BXOIUT B 0a30Byl0 4YacTh Onoka 1 oOpazoBaTenbHOM
nporpammbl. Yuebnas gucrumuimHa  b1.6.09. «Marematuka» sABIS€TCS  JUCIUTIIMHOMN
MaTeMaTHU4ECKOr0 U €CTECTBEHHOHAYYHOTO I[MKJIa 00pa30BaTeNIbHOTO CTaHAapTa OakajiaBpa.

W3ydyeHne IUCHMIUIMHBI Oa3upyeTcs Ha IIKOJBHBIX Kypcax MaTeMaTuku: aiuredpa,
Hayajla MaTeMaTUYECKOro aHallu3a, FTEOMETPHUSI.

OcBoeHue TaHHOW TUCIUIUIMHBI PEANoaraeT, 4YTo B pe3y/ibTaTre U3y4eHUs IIKOIbHOTO
Kypca MaTeMaTHKU 00ydJaromuiicss uMeeT cOpMUPOBAHHOE MPEACTABIECHUE O MAaTEMAaTHKE KaK
YHUBEPCAJIbHOM $I3bIKE€ HayKd, 00 MAEAX U METO/JaX MaTeMaTHKH, BJIaJEeT MaTeMaTHYeCKUMU
3HAHUSIMH UM YMEHUSIMH, COOTBETCTBYOIUMU DenepaibHOMY KOMIIOHEHTY rOCYAapCTBEHHOTO
cTaHjapTa oouero oopazoBaHusi, UMEET Pa3BUTOE JIOTMUYECKOE MBILIUICHHUE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1a/1aeT BHICOKUM YPOBHEM aJITOPUTMHUECKOMN KYJIbTYPBI.

3HaHus (YMEHMs], BJIAJICHUs ), IOJyY€HHbIE PU U3YYEHUU NAHHOW NUCUUIUIMHBI OynyT
HEOOXO0IMMBI JJ1sl U3YYEHUSI AUCIUTLIIUH/TIPAKTHK:

WNupopmarnka 1 0CHOBBI IPOrPAMMHUPOBAHUS

HauepraTenbHas reomeTpus 1 KOMIIbIOTEpPHAS Tpauka

®usuka

Xumust

[IpoekTHas AesSTENbHOCTh

[ToaroroBka k caue U caada rocy1apCTBEHHOIO SK3aMEHa

[ToaroroBka K mpoiie1ype 3allyuThl ¥ 3a11UTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI

MeToas!l KOHTPOJIS U AMATHOCTUKHU



3 Komnerennuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMILTHHBI (MOYJIS) ¥ IUIAHUPYEMbIe Pe3yJabTaThl 00y4eHus

B pesynbTare ocBoeHus nucuuIuinHbl (Moayis) «Marematrkay o0ydaromuiics: J0mKeH
O6J'Ia)IaTB CJICAYIOIUMHU KOMIICTCHIUAMU

Kox nnnukaropa

Nuaukatop 10CTHXKEHUSI KOMIIETEHIIUN

VYK-1 CrocobeH ocyiecTBIsATh MOUCK, KpUTUYECKUHN aHaJIN3 U CUHTE3 HH(POPMaLUH, IPUMEHSTh

CUCTEMHLIN OJIXOT

JJISA pEIICHU ITOCTABJICHHBIX 3a/1a4

YK-1.1

Ananuzupyer 3ajady, BblJeIssA €€ 0a30Bble COCTABIAIOIINE, PACCMAaTPUBAET
U IpelyiaraeT BO3MOXKHBIE BapHaHThl pEIICHMs] MOCTaBJICHHON 3ajauu,
OILICHUBAsI UX JIOCTOMHCTBA U HEJIOCTATKU

YK-1.2 Omnpenenser, HHTEPIPETUPYET U paHKUPYET HHPOPMAIHIO, TPEOYyeM YO IS
pelIeHrs MOCTaBJIEHHOM 3a/lauM; OCYIIECTBISET MOUCK MH(OpMALUU IO
Pa3IMYHbIM TUIIAM 3aIIPOCOB

YK-1.3 IIpu oOpabGorke wuHpoOpManuu oTiau4aer GakThl OT  MHEHHUH,

UHTEpIIpeTaIii, OLIEHOK, POPMHUPYET COOCTBEHHbIE MHEHHS U CYXXKJEHUS,

apryMEHTHUPYET CBOH BBIBOJIBI M TOUKY 3PCHHUS

OIIK-1 Cmocoben

MNPUMCHATbE CCTCCTBCHHOHAYYHBLIC U O6HICI/IH)KGHGPHBIC 3HaHHus, MCETOAbI

MaTEMaTU4YCCKOI0 aHaliu3a U MOJICIUPOBAHHA B HH)KGHGpHOfI JACATCIBHOCTH, CBSI3aHHOU C

IMPOCKTUPOBAHUEM

U KOHCTPYUPOBAHUCM, TCXHOJIOTHAMHU IIPOU3BOACTBA HpI/I60pOB n

KOMIIJICKCOB IIMPOKOI'O HA3HAYCHU A

OIIK-1.1 [IpuMeHsieT 3HaHMS MaTeMaTUKHM B HWHXXEHEPHOM IIPAaKTUKE IIpHU
MOJICIIMPOBAHUH

OI1K-1.2 [IprMeHsieT 3HaHUsI ECTECTBEHHBIX HAYK B MHKEHEPHOM MPAKTUKE

OIIK-1.3 [IpuMeHnsieT oO1enHKEHEPHbIEC 3HAHMSI, B MTH)KCHEPHOM JIEITEITHOCTH




4. CTpyKTYypa, 00bEM M colepkaHue TUCHUNIMHBI (MO1YJIs1)
OO6mast TpyA0€MKOCTh AUCITUIUIMHBI COCTaBIsACT 16 3a4eTHBIX enNuHUIl 576 akajd. 4acoB, B TOM

qHuCIIC:

— KOHTaKkTHas padota— 30,5 akaz. yacos:
— ayauTOpHas — 24 aKkaj. 4acoB;

— BHeayIuTopHas — 6,5 akajl. 4acos;

— caMocCTosITeNbHas paboTa — 524,2 akaJl. 4acos;
— B (popMe MpakTUYecKoi moaroToBku — 0 akaj. yac;
— IMOJITOTOBKA K dK3aMeHy — 17,4 akan. yac

dopma aTTecTaluy - SK3aM€EH, 3a4ET C OL[EHKOMN

AynuTopHast ¥ w
KOHTaKTHas paboTa E E Popma TEKyILEero
S8 B
B aKajl. yacax o 1201 KOHTPOJISL
Pa3nen/ Tema 2, (B axaz. yacax) g . P Kon
> & © | caMOCTOSTENbHON yCIIEBAEMOCTH U
JICLMIUIMHBL N £ « . KOMIIETEHLIUH
2 5 paboThI IIPOMEKYTOYHOM
Tlek. 1ab. | mpaxT. ER aTTeCTaIK
3aH. | 3aH. |Q &
1. 1.DnemeHThl  JTUHEWHOU
anreOppl UM aHAIUTHYECKON
reOMETPUU
- U3y4eHue
TEOPETUYECKOI0
Matepuaa.
1.1 MaTtpunst u P ’
- BBIIIOJIHEHUE | - KOHCYJIBTUPOBAHUE,
OIIPEAEIUTENH.
< HH/MBUAYAJIBHOT O - IPOBEpPKA OIIK-1.1,
JlelicTBus Haj MaTpULIAMU.
JIOMAIITHET O BBITOJTHEHUS OIIK-1.2,
Boruncnenue 1 2 2 10
3aJIaHMs, WHIUBUAYAJIBHOTO OIIK-1.3,
onpeaenutens. OOpatHast
- TECTUPOBAaHUE | JOMAILHETO 3aJaHusl, YK-1.1
MaTpHLA. MatpuuHsie
VTS - TECTUPOBaHUE
ypaBHEHUS
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTUPOBaHUE
Wroro no pasgeny 2 2 10
2. 2.BBenenue B
MaTeMaTHYECKUH aHaIu3
- U3y4eHue
TEOPETUYECKOI0
Marepuana,
- TECTUPOBaHUE
2.1 MHOKeCTBO. IS
DyHKIMH. IIpenen CaMOKOHTPOJIS, | - KOHCYJIbTUPOBAHUE, OIIK-1.1
YUCIIOBOH - BBITIOJIHEHUE | - 3IHTA BBIMOTHEHUA [ 1'2’
MOCJIE0BATEIHLHOCTH. 1 2 2 20 |MHIWBUAYAJIBHOT O WHAWBUAYAIBHOTO VK-1 1 i
[Ipenen ¢GbyHKUIMN. JIOMAILTHET O JIOMAILIHET O 3aJaHusl, OIIK 1 ’3
Brluncnenne  npenenos. 3ananus 13 Ne 3 - TECTUPOBAHHE ’
HenpepsiBHOCTb GyHKIMU "BBenenue B
MaTeMaTHYECKUil
aHaJM3: pelen
GbyHKIMY.
HenpepsiBHocTh"
Uroro no pazneny 2 2 20

3. 3. Auddepennmansaoe
ucyucieHne (QYHKIMH OJHON
NIEPEMEHHON




- U3y4eHUe

TEOPETUYECKOr0
Marepuana,
- TECTUPOBAHUE,
3.1 Juddepenuupyemocts - BBIIIOJIHEHUE TECTUPOBAHHUE,
OOIL MIPAKTUYECKUX - ayIUTOpHAas OIIK-1.1,
IIpousBognas  QyHKUUMU. 15 05 50 JIOMAIIHUX KOHTpOJbHas paboTa OIIK-1.2,
Juddepennman pyHKIUM. ’ ’ 3a/1aHUH, AKP 2 OIIK-1.3,
TexHnka BBIYMCIICHUS - moaroroBka K |"IuddepenurpoBanue YK-1.1
IIPOU3BOJHOM. ayJUTOPHOU OOIT"
KOHTPOJIbHOU
pabore AKP 2
"uddepenunpon
anue OOIT"
n3ydeHue
TEOPETUYECKOI0
Marepuaa,
3.2 OcHOBHbBIE TEOpEMBI - TECTUPOBAHUE, €CTUPOBaHMUE,
mddepeHanbHOrO - BBIIIOJIHEHUE - ayAUTOpHAs OIK-1.2
HCYHCIICHHUS. [IPAaKTUYECKUX | KOHTpOJbHas paboTa Y
0,5 798 | ™ P P OIIK-1.3,
[Ipunoxxenus JIOMAILTHUX AKP 2 VK-1 1
IIPOU3BOAHON K 3a/laHUH, "Tuddepenunponanue ’
HCCIIEIOBaHUIO ()YHKIIMH. - IOATOTOBKA K DOIT"
AKP 2
Juddepennuposa
Hue OOIT"
HUroro no pasneny 2 0,5 |129,8
4. 4 lHTerpanbHOe UCUUCIICHHUE
(byHKIMY O1HOI EepEMEHHOM
n3ydeHue
4.1 [lepBooOpa3Has. TEOPETUYECKOr0 OIIK-1.1,
o - cobece0BaHNuE,
Heonpenenennslit MaTepuaia OIIK-1.2,
1 0,5 80 - IpOBEpKa
HHTErpall. - BBIIIOJIHEHHE OIIK-1.3,
JIOMAIITHET 0 3aJaHusI
MeTobl HHTETpUPOBaHUS/ JIOMAILTHET O YK-1.1
3aJaHus
- U3y4eHue
TEOPETUYECKOI0
Marepuana,
- BBIIIOJIHEHUE - IpOBEpKa
HHTErpall. n JIBHILY OIIK-1.1,
3amanusa /I3 4 | nmomaniHero 3aiaHus
Mertonsl BBIYHCIICHHSI. " . " OIIK-1.3,
0,5 0,5 90 OrnpeneneHHbIi a3 4
[Ipunoxxenus " . OIIK-1.2,
UHTErpa U ero OnpenencHHbIN
ONpPEAETEHHOTO " YK-1.1
IIpUIOKEHUS ", UHTErpai U ero
UHTerpana. "
- TECTUPOBaHUE IIPUIOKEHUS ",
VTS - TECTUPOBaHUE
CaMOKOHTPOJIS,
- UHTEPAKTUBHOE
TECTUPOBaHUE
Te(; He?rzzle:clfj)ro OIK-L1,
43 HecoGcTBennble P - npoBepka koHcnekTa | OIIK-1.2,
0,5 0,5 65 MaTepuara,
HHTETrpaJlbl JIEKIUN OIIK-1.3,
- COCTaBJICHUE
YK-1.1
KOHCIIEKTA JIEKLIUH
HUroro no pasneny 2 1,5 | 235
Uroro 3a cemectp 8 6 (3948 9K3aMeH

5. S5.JduddepenumanbHoe U
MHTETPaNbHOE UCYHCIICHHE
GbyHKINH HECKOJIBKHX

TICPEMCHHBIX




- U3y4eHUe

TEOPETUYECKOr0
MaTepuara,
- TECTUPOBaHHE,
- TECTUPOBaHHE,  saupra
5.1 [TIlonsatue ¢yHKIMU - BBIIIOJIHEHHE MHIMBHLYAEHONO
HECKOJIBKHX I€pPEeMEHHBIX. WH/IMBUAYAJIBHOT O OMiMHg}; SAIAHIS OIK-1.1
[Ipenen u HeNnpepBIBHOCTS. JIOMAIIIHETr O . VI3 5 A OIK 1'3’
JuddepennupoBanne 0,2 0,5 15 3amanusg /I3 5 e
GbyHKIUH HECKOJIBKMX ’ ’ "uddepennpans "Mudpepenumansroe | OIK-1.2,
1 MHTETpajbHOE YK-1.1
[IEPEMEHHBIX. HOE U
T ucuucieHne ¢ yHKIuu
PUIIOKEHUS HHTErpaJIbHOE
HECKOJIBKHX
WCUUCIICHHE "
MIEPEMEHHBIX
GbyHKIUH
HECKOJIBKUX
) HEpEMEHHBIX "
- U3y4eHHE
TEOPETUYECKOr0
MaTepuara,
- TECTUPOBAHHE
5.2 TlonsTHe O KpaTHBIX BLIH(};)HHQHHG’
UHTErpasnax. BeluucieHue MHIMBHLVATEHOL O
BOMHBIX WU TPOWHBIX JUHBHLY; OIIK-1.1,
JIOMAIIIHETr O
HWHTETPAJIOB. 02 035 10 sananms WJI3 5 Brinonnenue OIIK-1.2,
[Ipunoxxenus KpaTHBIX ’ ’ " KOHTpOJbHOM padotsl | OIIK-1.3,
HUHTE Jnddepenumans YK-1.1
TpaJioB. Hoe 1 .
KpuBonuueiinbie
unHrerpansl 1 u 2 pona HHTCrPaIbHOE
’ HUCYUCIICHUE
GbyHKIUH
HECKOJIBKHUX
HEpEMEHHBIX "
HUroro no pasneny 0,4 0,85 | 25
6. 6.YucnoBbie "
(yHKUMOHANBHBIE psAbL. Psibl
Dypbe
-M3y4eHue
TEOPETUYECKOr0
MaTepHana
6.1 Yucnosble psiibl. P ’ OIIK-1.1,
Homsmie CXOTHMOCTH - BBITIOJTHEHHE TECTUPOBAHHE, OIK-12
0,2 0,2 10 |uHnuBuayansHOTr Of - BbImonHeHue M/13 S
psana. [Ipusnaku " " OIIK-1.3,
JIOMaIIHEr o Psiant
CXOJIMMOCTH YK-1.1
3amanus UJ13 8
"Ps ZH)In
- TECTUPOBAHHE
- U3y4YEeHHE
6.2 OyHKIMOHAIbHBIE ye
A TEOPETUYECKOr0
) Marepuaia
Ilonsatue BLIH(E‘IHQHI:IG OIIK-1.1,
(yHKIMOHAJIBHOTO  psiJa, 2 | o2 02 5 |ysmmsnavarssor o - TECTUPOBAHHUE, OIIK-1.3,
00J1aCTH CXOAUMOCTH. ’ ’ A OM:L};Hero - 3amuta U3 "Paner" |  OIIK-1.2,
CTeneHHbie PpAIBL SaﬂaHI/IH VI3 8 YK-1.1
[IpunoxeHus: CTENEHHBIX A " "
4108 Psanpr
P - TECTUPOBAHHE
- U3y4YeHHE
TEOPETUYECKOr0
MaTepH
arepuata, OINK-1.1,
- BBITIOJTHEHHE TECTUPOBAHHUE, OIK-12
6.3 Papt Oypre 0,5 0,5 3 |unpuBuayansHOr Of - 3amuta MJI3 "Psb OIK 1'3’
JIOMAaIITHEr O Dypoe" "
YK-1.1
3amanus UJ13 8
"Ps ZH)In
- TECTUPOBAHHE
Uroro no pazaeny 0,9 0,9 18

7. 7. Teopus
KOMIIJIEKCHOTO NIEPEMEHHOT0

¢GbyHKUMT




-A3y4eHHE

TEOPETUYECKOr0
7.1 Muoxecrso MaTepHana BBITIOJIHEHHE
KOMILJIEKCHBIX YU CEJL. BLIH(E‘IHQHI:IG MHIHBHLYAIEHORO OIIK-1.1,
Dopmbl 3aIMUCH JIBHILY OIIK-1.2,
0,5 1 5 |MHIMBUAYAJBHOT Of JIOMAIIHEro 3a/laHus
KOMILTIEKCHOTO YuCIa. " OIIK-1.3,
JIOMAIITHEr 0 W13 9 "KoMmIaeKkcHbIe
Onepanuu Haj " YK-1.1
3amganus 13 9 qyucia
KOMILJIEKCHBIMH YHCIIaMHU "
KomrmuiekcHbie
yucia"
7.2 Tlonste QyHKIUH HU3y4eHUE
KOMILJIEKCHOTO TEOPETUYECKOr0
MIEPEMEHHOT . MaTepuara, OIK-1.1
DneMeHTapHbIe KIUH - BBITIOJIHEHHE )
KII b by 0,15 0,5 5 |MHIUMBHIYaTBHOT O TECTHPOBAMICE, OIIK-1.2,
’ ’ JIHBHLY; - 3amura /13 OIIK-1.3,
[Ipenen, HenpepbIBHOCTH JIOMAIIIHET O VK-1 1
OKIL 3ananus UJ13 9 ’
JuddepenpoBanue U "Kom1uiekcHble
unrerpuposanue OKII yuca'
-M3y4YeHue
7.3 Psaapl B KOMIUIEKCHOM TEOPETUYECKOT 0
IUIOCKOCTH. MaTepHana
praja, OIK-1.1,
UucnoBsle  psnupl.  Pspg - BeinonHenue PI'P
N " TECTUPOBAHUE, OIIK-1.2,
Teiinopa. Psn  Jlopana. 0,5 0,5 6,4 3 "BrIssCHEHHE
. - 3amura UJ13 OIIK-1.3,
Knaccugpukamust  0coObix KOPPEJISLMOHHOM VK-1 1
TOYEK. 3aBHCHUMOCTHU ’
Beruer GpyHKIUH HU3MEPUMBIX
IIPU3HAKOB"
Wroro no pasgeny 1,15 2 16,4
8. 8. Auddepennpanbupie
ypaBHEHUS
- U3y4YEeHHE
TEOPETUYECKOr0
MaTepHana
8.1 OOBIKHOBEHHBIC p ’
- BBITIOJIHEHHE "
mddepennmanbHbIe BeInosiHenue "N/13
WHIUBUAYAJIBHOT O " OIIK-1.1,
ypaBHEHUS IepBOro OOBIKHOBEHHbBIE
TopsiaKa 0,2 0,5 20 FIOMALITHETO nudpepeHnnaibHbIe OIIK-1.2,
Y I;BHeI—;I/ISI BBICILIAX ’ ’ sanamms UJ13 6 aBHSHI/ISI IIEPBOrO YR-L1,
H(E) AIKOB, IOMYCKAKOLINE "OGBIKHOBEHHbIE | O o H)IKa'I') OIIK-1.3
P ’ Y muddepernmansH P
MTOHM)KEHUE MOPsIIKA
ble YpaBHEHHUS
IIEPBOro nopsiaxa",
- TECTUPOBAHHE
- U3y4YeHHE
TEOPETUYECKOr0
MaTepuara,
N - 3amuTa
8.2 JIuneiinbie - TECTUPOBAHHE,
mddepennanbHbIe - BBITIIOJIHEHHE HHABILYaIbHOTO
aBHEHHUSI BBICIIINX MHHBHIYAIBHOT 0| oA HETO Sa/atuA OIIK-1.1,
yp JIHBHILY: WA3 JIHY BeIcIInX OIIK-1.3,
MOPSIJIKOB. 0,5 0,5 20 JIOMAIITHET O
. TOPSIZIKOB C OIIK-1.2,
Cucrembl JIMHEWHBIX 3amanus 13 7
" MOCTOSTHHBIMU YK-1.1
mddepeHnnanbHbIX JIHJY BbIcIINX
aBHCHMI IIOPSIIKOB C K05 dULHCHTAMH.
P Cucrembr IY"
MTOCTOSIHHBIMU
k03 buLueHTaMU
. Cucremsr 1Y
Uroro no pazaeny 0,7 1 40

9. 9.Teopust BeposTHOCTEH U

MaTeMaTU4CCKas CTaTUCTUKA




9.1 DIJIEMEHTHI

KOMOWHATOPHUKH.
Pa3smemienust.
[lepecranoBku.
Wzyuenue
CoueraHust Oecelia M0 OCHOBHBIM
N TEOPETUYECKOr 0 OIIK-1.1,
CryuaiiHble cOOBITHS. MOHSITHSIM U
N MaTepuaia OIIK-1.2,
Anrebpa COOBITHH. 0,2 0,2 15 orpe/eNIeHUsIM
BBITTOJTHCHHE . OIIK-1.3,
Teopemsl CIIO’KEHUS, 3amura JoMaliHen
JIOMAIIIHET O YK-1.1
YMHOKEHHUS paboThI
N 3aJaHusl
BEPOSTHOCTEH.
VYcinoBHass ~ BEpOSTHOCTD.
IonHast BEpOATHOCTS.
Dopmyna bepnymnu,
9.2 Cryuaiinble
BEJIMYHHBI.
JuckpeTHble i1
HenpepeiBHple  CB.  Pan
acrpeneneHus, QyHKIUI syuenne
pacnip O TEOPETUYECKOr 0 OIIK-1.1,
pacnpenencHus, TectupoBanue o
IUIOTHOCTh 0,2 0,5 Marepuasa [IPOHAEHHOM OIK-1.2,
B — ’ ’ BBITTOJTHCHHE E;aTe A y OIIK-1.3,
pacip ) JIOMAIITHETr 0 pHaiy YK-1.1
MartemaTnueckoe
3aJaHusl
OXHJAHUE, JuicIiepeus,
HayvaJbHbIE u
LEHTPAJIbHBIE ~ MOMEHTHI.
U3BectHbIE
9.3 I'enepanbHas
COBOKYITHOCTb U BBIOOpKA.
CTaTUCTUUYECKHUE  OLEHKU
apameTpoB
pacnpeneneHusl.
Toueunsle U
WHTEPBAJILHBIE OLICHKH.
JloBeputenbHbie
WHTEPBAJIBI VTSt n3ydeHue
[apaMeTpoB HOPMAaJIbHOTO TEOPETUYECKOI0
pacnpenenenusi. llonstue Marepuaa, OIK-1.1
O KpUTEpUAX MPOBEPKU - BeinonHenue PI'P OITK 1'3’
CTaTUCTUYECKUX THIIOTE3. 0,2 0,3 10 3 "BrIICHEHHE TectupoBanue OIIK 1'2’
Kputnueckas o0nactb, KOPPENSILIMOHHOM VK-1 '1 ?
YPOBEHb 3HaYMMOCTH, 3aBUCHMOCTHU '
MOIIHOCTh KPUTEPHSL. HU3MEPUMBIX
Kpurepuit cornacust IIPU3HAKOB"
ITupcona.
DyHKIMOHAJIbHAS
3aBUCHMOCTb U PErpecCHsL.
Kpugsie perpeccun.
Br160pouHsbIit
K03 GULUEHT
KOppeIsLHUH.
Omnpenenenye napameTpoB
Uroro no pazaeny 0,6 1 25
10. 10.2nemMeHTsI
OIEPAIIMOHHOT O NCUHMCICHUSI
Wzyuenue
TEOPETUYECKOr 0 OIIK-1.1,
10.1 DneMeHTbI TectupoBanue no
ONEPaIMOHHOrO 0,25 025 | 5 Marepuasa MPOHIEHHOM OIIK-1.3,
I/IC‘!EICJ‘[@HI/I?I ’ ’ BBITIOJIHEHHE E;aTe i y YK-1.1,
JIOMAIIIHET O pHaty OIlK-1.2
3aJaHuUs
HUroro no pasneny 0,25 0,25 5
Uroro 3a cemectp 4 6 129,4 3a0
9K3aMEH, 3a4eT C
Hroro no aucuuiuiiie 12 12 15242 i

OLICHKOM




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTEIbHbIE TEXHOJIOTUU, OPUEHTUPOBAHHBIE HA OPraHU3alUIO
00pa30BaTEeIbHOTO Mpollecca M MPEINoJaraiollyl0 MNpsIMYK TPAHCISLUIO 3HAHUUH OT
npenoaaBaTelisi K 6akaiaBpy.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOIOT Ui

WndopmanronHass Jiekuuss — IOCIEA0BATEIbHOE U3JIOKEHHWE MaTepuaia B
JUCUMIUIMHAPHON JIOTMKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO BEpOAJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeTIo1aBaTEeNs).

[IpakTueckoe 3aHsTHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUW U HaBBIKOB I10
MPEI0KEHHOMY AT OPUTMY.

2. Texnonoruu npobseMHOro oOyueHusi — OpraHusanus o0pa3zoBaTEILHOTO Ipoliecca,
KOTOpas MpearnoiaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYalUH Ui CTUMYJIMPOBaHUS aKTUBHOM IM03HABATEIBHON JIeATENbHOCTU OaKaIaBpoB.

®opMbl y4eOHBIX 3aHATHIH C UCIIOJIB30BAHUEM TEXHOJIOTUN TPOOIEMHOI0 O0yUEeHHUS:

[IpakTnueckoe 3aHATHE B (OopMe NpaKTUKyMa — OpraHusauus ydeOHOW paloTshl,
HalpaB-JieHHAs Ha pelIeHHe KOMIUIEKCHOW ydeOHO-TI03HaBaTEIbHOM 3aaauu, TpeOyroImen oT
CTYJCHTa MPUMEHEHUs KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. HTepakTUBHbIE TEXHOJOTUU — OpraHu3alus 00pa3oBaTeIbHOIO Ipolecca, KOTopas
MIpeoJIaraeT akTUBHOE U HEJTMHEHHOE B3aMMO/IEUCTBUE BCEX YUaCTHUKOB, IOCTHKEHHE Ha 3TOI
OCHOBE JINYHOCTHO 3HAYMMOT0 JIIsl HUX 00pa30BaTeIbHOro pe3yibTara.

®opMbl y4EOHBIX 3aHIATUNA C HCIOJIb30BAHUEM CIIELIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHOM CBS3U» — JIEKIUSA—TIPOBOKAIMS (M3JI0KEHUE MaTepualla ¢ 3apaHee
3aIUIAHMPOBAHHBIMHU omunoKamu), nekuus-oecena, JIEKIMS-TACKYCCHS,
JEeKIHS-TIPeCcC-KOHPEPESHITHS.

4.  HWubopMallMOHHO-KOMMYHUKALIMOHHbIE  OOpa3oBaTelbHblE  TEXHOJOTHH  —
opraHu3anusi 00pa3oBaTeIbHOIO Mpoliecca, OCHOBAHHAS HAa MPUMEHEHUH IPOTPAMMHBIX Cpell U
TEXHUYECKUX CPEJICTB pabOThI ¢ MH(OpMALUEH.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4YaroluXxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeCTBA AJIs IPOBEACHHUS IPOMEKYTOYHON ATTECTALMHU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHoO-MeTOoaM4YecKOe U HHPOPMALIMOHHOE o0eceYeHre I CHUIIMHBI (MOXYJIS)
a) OcHoBHas IMTEpPaATypAa:

1. Illumaue B. C. Beicmias maremartuka: ydeOHuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 c. — (Bricmiee obpazoBanue). — www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texker: AIIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexxum  nmocTtyma: s aBTOPHS3.
II0JIb30BATEIEH.

2. Maremaruka: y4e6. mocooue / KO.M. Jlanunos, JI.H. XKyp6enxo, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mon pea. JLH. XXypGenko, I''A. HuxonoBoii. — Mocksa:
NHD®PA-M, 2019. — 496 c¢. — (Bricmmee oOpa3oBanme: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texker: AIIEKTPOHHBIM. - URL:

https://new.znanium.com/catalog/product/989799.
— Pexxum gocTyna: as aBTOPU3. MOJIb30BATEICH.

0) lomosiHMTEILHAS JIUTEpaTypa:
1. Teopust BepoATHOCTEM 1 MaTeMaTHYeCKas CTaTUCTHKA: Y4yeOHoe nocodue /



buprokosa JI.I'., boopuk I'.1., MaTtsees B.U., - 2-e u31. - Mocksa: HUL] UHOPA-M, 2017. - 289
c. (Briciee oOpazoBanue: bakamaBpuar) ISBN 978-5-16-011793-5. - TekcT: 3neKTpOHHBIN. -
URL: https://new.znanium.com/catalog/product/370899.— Pexum gocTyna:jisi aBTOpH3.
II0JIb30BATEIEH.

2. MaremaTtuka B mnpuMepax U 3amgadax: yued. mocodbue / O.M. Jlertsapesa, JI.H.
Kypo6enko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UHOPA-M, 2019. —
372 ¢. — (Bwicmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr:
anekTpoHHsbid. — URL: https://new.znanium.com/catalog/product/989802.— Pexxum noctyna: mms
aBTOPU3. I10JIb30BATEIECH.

3. Mauko, I1.E. Briciias MateMatuka B ynpakHeHUsX U 3aaa4ax. (B 2-x gactax) [Tekcr] /
I1. E. anko, A. I'. ITormo, T. 5. KoxeuukoBa. - M.: Breicmas mkona, 1986-2009. ISBN:
978-5-488-02201-0. - 60mee 1000 mT.

4. ®uxrenronsll, .M. OcHOBBI MaTEMaTHYECKOT0 aHaNM3a: yueOHUK: B 2 yacTax / [.M.
®uxrtenronsi. — 10-e uza., crep. — Cankrt-IletepOypr: Jlans, [6. 1.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 37€KTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAS
cuctema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOparieHus:
06.10.2019). — Pexxum mocTyma: st aBTOPH3. TTOJIb30BATENCH.

5. llunaues B. C. 3agaunuk no Beiciiei Mmaremaruke: yue6. nocobue / B.C. llunaues. —
10-e u3n., crepeotunt. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Bsicmiee oOpa3zoBanue). -
ISBN 978-5-16-101831-6. - TexcrT: AJIEKTPOHHBIM. - URL:
https://new.znanium.com/catalog/product/1042456

B) MeroauyecKkue yKazaHus:
1. Akmanosa 3. C. HeomnpeseneHHbII HHTETpAL: OT TEOPHH K MPAKTHKE : yueOHOe mocodue /
3. C. AkmanoBa ; MI'TVY. - Maruuroropck : MI'TY, 2015. - 1 ainekTpoH. ONT. JUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325. - Teker :
ANEKTPOHHBIMN.
2. AnucumoB A. JI. Matpuusl. Onpenenurenn. CUCTEMbI IMHEHHBIX alredpandyeckux
ypaBHeHuil : yueOHnoe nocobue / A. JI. Auucumos, T. A. bonnapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck : MI'TVY, 2017. - 1 sanexrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1898. - ISBN 978-5-9967-1000-3. -
Teker : AIeKTPOHHBIN.
3. bonnapenxo T. A. HTerpanbHOE cUnCICHUE (PYHKITUN OJTHOM IMEPEMEHHOM : yueOHOe
nocobue / T. A. bounapenko ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1 anekTpoH. onrt.
auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1879. -
ISBN 978-5-59967-1001-0. - Tekcr : 31€KTPOHHBI.
4. bynsraeBa C. B. Maremartuka: ipeiesbl 1 HEIPEPhIBHOCT (PYHKIIMH OJTHOM EPEMEHHOI.
[TpakTukyw™m : yue6Hoe mocodue / C. B. bynbruesa ; MI'TY. - Marautoropck : MI'TY, 2017.
- 1 anektpon. ont. nuck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1874. - ISBN 978-5-59967-1002-7.
- TekcT : 27eKTPOHHBIN.
5. beikoBa M. B. [luddepeninanbubie ypaBHEHUS [ DIEeKTPOHHBIN pecypc] : yaeOHoe
nocobue / M. B. beikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY,



r) [Iporpammuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

HaunmenoBanue ..
10 Ne norosopa Cpoxk neicTBUS TULICH3UN
MS Office 20071y 135 41 17.09.2007 Geccpouno
Professional
77Z1p CcBOOOTHO PACIPOCTPAHSIECMOE OCCCPOIHO

IIpodeccuonanbHble 0a3bl JaHHBIX U HH)

OPpMAalUOHHBIC CIIPABOYHBIC CUCTEMbI

Hassanue xypca

CchUIKa

Hammmonanenas
WHQOpPMAIIMOHHO-aHAIUTHYECKAsT CHUCTeMa —
Poccuiickuii MHAEKC HAYYHOI'O ITUTHPOBAHHUS

URL: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axagemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

0a3a JaHHBIX TATEHTHOTO MOUCKA - 0a3a JaHHBIX
Orbit Premium edition

https://www.orbit.com/

OnekTpoHHbIe pecypcebl oubmuorexku MI'TY um.
I'.11. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickas ['ocynapctBenHass — OubGinmoTexa.
Karasiorn

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'IBHO-TCXHI/ILICCKOG obecrieucHue JUCHUIITIMHBI BKJIIFOYACT:




MartepuanbHO-TeXHUYECKOE 00ecnedeHNEe TUCIUIUINHBI BKIIFOYAET:

VY4eOHble ayIUTOPUU MJIsi TMPOBEACHUS 3aHATHH JIEKIMOHHOTO Tuma: [lepcoHanbHbBIM
KoMmmbioTep (i HOYTOYK) ¢ maketom MS Office, ¢ Beixomom B MHTEpHET M ¢ AOCTYnOM B
AJIEKTPOHHYIO nH(}OPMaLIMOHHO-00pa30BaTEIbHYIO cpeny YHUBEPCUTETA. Hocka,
MYJIbTUMEIUNHBI  MPOEKTOP, OKpaH. MylIbTUMEIUNHBIE MPE3CHTALMU K  JICKIUAM,
y4eOHO-HarJIS AHBIC TTOCOOUS

VY4eOHbple ayIuTOpPUM Ui NPOBEIEHUS JIabOpaTOpHBIX (IMPAKTUUECKUX) 3aHSITHH,
IPYNIOBBIX W HWHAUBUAYAIbHBIX KOHCYJIbTAllUM, TEKYHIErO0 KOHTPOJIS M IMPOMEXYTOUHOMU
arrecrauuu: [lepconanbasle komnpioTepsl ¢ maketoM MS Office, ¢ Beixogom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTelbHYIO0 cpeay yHuBepcutera. Komruiekce
1a00paTOPHBIX (MPAKTUIECKUX) PA0OT, TECTOBBIX 3aJaHUM IS MPOBEICHUS MPOMEKYTOUYHOTO U
PYOEKHOTO KOHTPOJIA.

[Tomemenus ans  camMOCTOSITENIBHOM  paboThl  oOyuarommxcs:  [lepcoHanbHbIC
kommbioTepsl ¢ makeroM MS Office, ¢ Beixogom B MHTEpHET U ¢ AOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCHUTETA.

[lomemienne Uit XpaHeHUs U OPO(UIAKTUYECKOrO OOCITYy)XMBaHHS y4eOHOTO
obopynoBanus: CTeIaxu Il XpaHEeHUs yueOHO-HATJIAIHBIX TOCOOUI U Y4eOHO-METOMIECKOM
JOKYMEHTAI1H.



IIpuiaoxenne 1
YueOHO-MeTOAUYECKOE 00ecTieYeHHe CAaMOCTOATeILHOM padoThl 00yUYalommxcest

[To mucuumnuue «MaTeMaruka» NOPEeAyCMOTpPEHA ayauTOpHas MW BHEAyJAUTOpHAas
camocTosiTeNbHasE paboTa 00y4aromuxcsl.

AynuTopHas caMoCTosITeTbHAsE paboTa CTYACHTOB MPEAIOIaraeT peuieHrne KOHTPOJIbHBIX
3aaa4 Ha IPAKTUYCCKUX 3aHATHUAX. CamocrosTenbHas JOMalIHAA pa60Ta CTYACHTOB
mpeamnojaracT BbIITOJIHCHUC HHANBUAYAJIbHBIX JOMAIIHUX SajlaHI/Iﬁ U TCCTUPOBAHUC. Har[pI/IMep,
npenioxeHo 14 MHauBuayanbHbIX JOMAIIHUX 33JaHUSL, 1BE ayAUTOPHbIE KOHTPOJIbHbBIE padOThI,
TPH pacyeTHO-rpaduueckre padoThl, MHOTOUNCIEHHBIE TECTHI.

NunuBunyansHoe nomamnee 3aganue U3 Ne 1 «Jlunelinas anreOpa: MaTpHIlbl, ONPEACIUTENH,
METO/Ibl PEUIEHUS] CUCTEM JIMHEHMHBIX YPABHEHUN»

AKP 1 «MccnenoBanue cucTeM JMHEHHBIX YPAaBHEHUN»
N3 Ne 2 «BexTtopHas anredpa. AHaIUTHUECKast TEOMETPUS»
N3 Ne 3 «BBeneHue B MaTeMaTH4ECKUM aHaIM3: peaes GyHKIUU, HENPEPHIBHOCTH
AKP 2 «/luddepennmanpbuoe ucuucienme
(GYHKIIMHM OJTHOM MepeMEeHHON»
N3 Ne 4 «OnpenieneHHbIN UHTETPal U €ro MPUII0KEHUS

N3 Ne 5 «/duddepenumanbHoe u HMHTETpaIbHOE HCYUCICHHE (YHKIIMA HECKOIBKHUX
MIEPEMECHHBIX)

N3 Ne 6 «O0bikHOBEeHHBIE MU PepeHIInaTbHBIC YPABHEHHS TIEPBOTO MOPSIIKAY

NA3» Ne 7 «JIHJ BbICIIMX HOPAIKOB C MOCTOSHHBIMU Kod3(¢uuueHtamu. CHucTeMbl
T epeHInaIbHbIX YpaBHEHUI

M]3 Ne 8 «Psawr»

M]3 Ne 9 «KoMIuteKCHBIE Ynciia»

N3 Ne 10 «DnementapHble PYHKINN KOMIUIEKCHOTO IEPEMEHHOTO
N3 Ne 11 « Auddepennuposanue u unrerpupoBanue OKID»

M]3 Ne 12 «Psigpl B KOMIUIEKCHOM TIOCKOCTH

N3 Ne 13 «CnyqaitHbie COOBITHS

N3 Ne 14 «Cnydaiinple BETUYUHBI

Pacuetrno-rpagpuueckas padora PI'P Ne 1 «"IlepBuunast 06paboTka pe3ynbTaToB 3KCIEPUMEHTA.
YucnoBble XapaKTEPUCTUKH I'eHEPaIbHBIX TapaMeTpoB”

PI'P Ne 2 "TIpoBepka cTaTUCTHUECKUX TrUmnores"

PI'P Ne 3 "BolisicHeHue KOPPENILMOHHON 3aBUCUMOCTH U3MEPUMBIX TPU3HAKOB"

IIpumepHbIe BApHAHTHI YKa3aHHBIX padoT

JluneiiHas anredpa

1. Pemuts MmaTtpuuHoe ypaBHeHue X+3(A-B)=4C, rae
1 3 3 8 &8 6
A= , B= , C= .
-2 -4 -7 5 -3 9



-1 5 6 7 2 3 -1 4)(2
2. Bromonnuts aevictBust | 3 4 2 1| +5 2 3|13}
0 7 8 2 i 1 -2 3)\4
1 2 3
3. Beruucnuts onpenenurens 2 0 4
5 6 7
1 1 2
4. Haiitu ob6patHyto matpuiy 4 ', ecmu A=[2 -1 2|,
4 1 4

5. PemuTh cuCTeMBbl JIMHEWHBIX anreOpandeckux ypaBHeHHi 1o (opmynam Kpamepa,
MaTPUYHBIM METOJ0M, METOAOM ['aycca:

3x, +4x, +2x; =3 X, +x, —x; =36
A) {2x,—x,-3x;=-3 B) <x,—x,+x; =13.
X, +5x, +x; =-2 2x,+x, +x; =7

6. Pemuts cucremy merogom ["aycca
X, +x, +3x; —2x, +3x, =1
2x, 4+2x, +4x; —x, +3x, =2
3x, +3x, +5x, —2x, +3x, =1
2x, +2x, +8x; —=3x, +9x, =2

7. PemmuTh cucTEMy OJTHOPOJIHBIX YPAaBHEHUI
2x, +x, +x; =0
5x,—x,—x;,=0

x,—=3x,=3x; =0

BekTopHnas anredpa

JlaHbl KOOPJAMHATHI BEPIITUH MTUPAMHUTBI A A, A A,
4 (1;3;6), 4, (2; 2;1), 4, (—1;0;1) , Ay (—4; 6; —3). Haiitn:

1) uny pedpa 4,4, ;

2) yroy Mexnay peopaMu A4, U A4, ;

3) yros Mexnay peOpoM A4 A, M TPaHBIO A A,4;;
4) nnowmanb rpaHu 4 4,4

5) o0beM nUpaMuIBbL.

AHasimTH4eckas reomerpusi. Kpusbie 2-ro nopsiaka



W

N

B tpeyronbnuke ¢ Bepumnamu A(2,1), B(5,3), C(-6,5) naiitu 11uHy OUCCEKTPHUCHI yria A,
€ClIH W3BECTHO, 4TO OuCCeKTpHuca [EeJUT MPOTHUBOJIEKALIYI0 CTOPOHY Ha YacTH,
MIPOMOPLIMOHANIBHBIE ITTMHAM MPHIIEKAIINX CTOPOH.

B kakoii Touke npsimasi, mpoxosimas uepes Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu paccrosiaie Mexay npsaMbiMu 4x-3y-7=0 u 4x-3y+3=0.

Hammcare kaHOHMYECKME U MapaMETPUYECKHUE YPABHEHUS MPSIMOU, IPOXOISIIEH depe3
touku M(2,1,-1) u K(3,3,-1).

[Iposectu npsimyto yepe3 Touky A(2,0,-1) nepneHIuKyIsapHO MIOCKOCTH 3X+4y-z+4=0.
[IpoBectu mockocTh uepes Touky A(2,0,-1) mapamienbHo miockocT 3x-+4y-z+4=0.
[Iposectu mockocts uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO MPsIMbI€ B3aUMHO NEPIIEHIUKYIISIPHBI:

x y-2 z 3x+y-5z+1=0,
= == u

1 -2 3 |2x+3y-8z+3=0.

HOKa?:aTB, qTO0 HpﬂMI)Ie HapaJ'IJ'IeJ'ILHLI:
x+2_y—1_£ " x+y—z:0
3 -2 1

x—y-5z-8=0

10. Haiitu yrosm mexay mpsimo, mpoxoasimei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u

MJIOCKOCTRIO X-3y+Zz+5=0.

11. OnpenenuTs THD ¥ MOCTPOUTH JIMHUIO:

1.

x> =9y* +2x+18y+73=0
2x* +3y° —4x+6y-7=0
y?—4x-2y-3=0

_3x-3
Y 2x+5

y=—6++/4(x—3)> —100

BBeaenue B MaTeMaTHYeCKHUI aHAJIN3

Haiitu npenenst QyHKImii:

i 237 +x*+5 i xP=3x-2 i Vx+1-2
w0 3% —x41 ol x?x =2 =3 Jx—2-1"
. l—cos4x
lim ———;
x—0 2xl‘gx
. D . (2x-1Y" . 7
lim x-(Vx° +1-x) ; lim ; lim(1-4x)%
X—>400 x>0\ 2x 41 x>0
In(1+2
Jim 2+ 2%)

x—0 esx _l

HccenenoBaTe Ha HENPEPBIBHOCTD, HAWTH TOYKH Pa3pblBa, CAEIATh YEPTEK:



x+4, x<-1,
1

a)y=4;; 0) y= x2 42, —1<x<1,

2x, x>1.

AunddepenuunanbHoe ncuuciaeHue GyHKIHUU OJHOM NepeMeHHOI

1. Haiitu nmpou3BogHbIE PYHKITHI:

) 2x+1 clgs s/ 2
= e al +3th; y:(4x+5)J’T ;

2. —
y=e +4/x-sin” 3x ; y=

X

¥ =x’+10yx=0.

2. Haittu nuddepenunan GpyHKIum:

Y= lntg§+arcsin4 S5x.

3. Haiitu npou3BoIHBIE IEPBOTO U BTOPOTO HOPSIKOB:
{x =arcsin ¢,

y=In(1-%).

4. Haiitu ypaBHeHHs KacaTelbHBIX K mapabone y=x—4x+6 B TOYKax, OPAHHATHI
KOTOPBIX PABHBI 3.

5. Haiitu Hambonpllee ¥ HauMeHbllee 3HaueHHs (ynkmuu y =2x+6-33/(x+3)° mHa
OTpe3Ke [— 4; — 2]
6. Haiitu nHTEpBaBl BO3pacTaHus, yObIBaHUS, SKCTPEMYM (YHKLUU
2x*

x2+3

7. Haiitu acuMnToThl rpaguka GyHKIUH

x3

x2+1

8. HaiiTu nuHTEpBaBI BHITYKIOCTH, TOUKH Nepernda rpapuka GyHKIMN

2
X

y=x-e

9. IlpoBectu noiHoe uccieaoBaHue QYHKIIMHU U IIOCTPOUTH rpapuK

HNuTerpanbHoe ucuncaenne GyHKIUii: HeonpeaeJeHHbI HHTerpaJ

1. Haittu Heonpene€HHbIE MHTErPAJIBI:

x2+5x—\/;+2
a)j

2

de, 6) [sin(3x+1yx, B) [sin xe™dx, r)
X

2

j S5x-2
x> +4x+5



1) J. —4dx , e) I xsin(2x)dx , xK) I xarcsin xdx , 3)

\/x —6x+13

j dx,
xP+1
-3 '
)j4d§ ~dx, K) j ' cosx 1 dx , M) I51n42xcos32xdx, H)
X" = sinx +cosx —2

J.cos2 xsin * xdx,

2 Vx? -1 ¥
) [ 0 [ D [

Oﬂpeﬂeﬂeﬂﬂblﬁ HHTErpajJ v €ro NpujaokKCHuA

2. Haiitu onpenenénHbple MHTErPabl:

s ¢ dx fx+ ¢
a) |+/sinxcosxdx , 0) | ———— , B) dx , r) |x Inxdx ,
}[ J]’x(hlx+1) }[ J]'
/4 2 4
dx x"dx
0] ot
o cosx(l+cosx) 04/(8—x%)°

3. Haiitu HecoOCTBEHHBIE HHTETPAIBI:

2 (& 6) TL B) i dx

b - .
! x? JxP+4x+10 Jx?=3x+2

4. Haiftu momaab 00JIaCTH, 3aJaHHON JIMHISIMI:, y =x° —1, y=2x+2.
y >y

5. Haiitu 1iuHy KpUBOM, 3aJaHHOW YPAaBHEHUSIMH::

4(2cost —cos2t
a) y:]nx,\/ngS«/lS, 0) y= ( ] ) ),OSZ‘Sﬂ'.
4(2sint —sin 2¢)

o o 3
6. Haiitu 00b€M Tena, 00pa30BaHHOTO BpallleHuEM 001acTu ¥ = X, ¥ =+/X BOKpyr ocu OX .

* ~ (3
7 . Hanru KPHUBOJIMHCUHBIC HHTEI'PaJjibl 10 KPHBBIM L, 3aJaHHBIM B JICKAPTOBBIX WUJIU IMOJIAPHBIX

KOOpAMHATAaX: a) Jya’l ,L:y=x,0<x<1, 0)
L

Jza’l,L:x:tcost,y:tsint,z=t,0£t£2,

L
B) J.w/xz+y2dl,L:r:acosgo,0£x£1.
L



MuddepennunanbHoe W  HMHTErpajJibHOEe HCYUCIeHHEe (QYHKIHM HECKOJbKHX
nepeMeHHBbIX

. In(x?
1. Haiitu u noctpouts 06JaCTh ONpeneaeHUs] PYHKIUU z = (x" ) .

y—x

2. Haiitu yacTHbIEe IPOU3BOAHBIE QYHKIMHU Z = X -arctg R
+x

3. Haiitu npou3BoaHYIO CIOKHON QYHKIMM z =X’y —y°X,TAe X =UCOSV; y=usinv.

o 0z oz o z 2 .
4. Haiitu npou3BoHbIE F™ u ™ HesBHOUM QyHKUMU e —x"ysinxyz=0.
X Y

5. Haiitu s5kcTpeMyM QYHKIMH JBYX EPEMEHHBIX z =4(x—y)—x° — y°.
6. Haiitu nBoitHOM UHTErpas no o6aacTu D, OrpaHUYEHHON JTUHUSMMU:

”(x—2y)dxa’y,D:sz,y:2x2,x+y:3.
D

4 X
7. HV3MeHUTh NOPsAIOK HHTErPUPOBAHHUS: J' dx J' f(x,y)dy .

2 1/x

1 v
8. IlepelTy K MOJSIPHBIM KOOPJAMHATAM M BBIYUCIINUTH: j vdy j dx.

OO0bikHOBeHHBbIE AU epeHunaTbHbIE YPABHEHUS
1. Haittu oOmuit maTEerpan win ooiee pemeHue audhepeHmaipHOoro ypaBHeHUsI TIEPBOTO
nopsizika (B mpuMepax r), 1) pemuTs 3agady Komn):

a) V4-x>y' +xy* +x=0, 6) 20xdx—3ydy =3xydy—5xy’dx, B)

,_x2+2xy—5y2
2x* —6xy
'~ ycosx =sin2x "F = xp2
r){y y ’ {xy =yl o
»(0)=-1 y1) =1 X

2. Haiitu oOmiee pemenne nudepeHnnanbHOTo ypaBHEHUS:

e

a) y'"xInx=y",6) (1+x°)y" +2xy" =12x".

y"" =2sin’ ycosy
T, )

y(l):z,y(l):l

4. Haiitu oOmiee peuienue AupQepeHnanbHOro ypaBHeHus (B IpUMepe 1) pPEeLIuTh
3amauy Komm):

a) y""—4y" +5y" =6x> +2x-5, 0) y'"+2y"-3y"'=8x+6)e",

3. Haiitu pemenue 3anauu Komu:

e

B) V' =4y +4y=e’*(cosx+3sinx), r) y'"" — 64y’ =128cos8x — 64e*",



) y'+y=1/sinx
Wr/2)=1,y(x/2)=n/2

Panwl

1
1. Jloka3zaTh CXOAMMOCTb U HANTU CYyMMY psiia 2—2 .
ah +n

2. HccnenoBarh Ha CXOJAMMOCTh PSIBI:

=, sin’ - nl(2n +1)! = (3n-2)"
) 2 Zl (\/_j B X Gnyl Z"(4n+1]

n=l1 n=l1 n=l

0

m oy 1
= @Bn+1)/In(n+5)

3. UccnenoBaTh psijibl Ha a0COJIIOTHYIO M YCIIOBHYIO CXOJAUMOCTD:

N im::;_\/_ 5 Z (-1) . Z( 1)3n(in2+1) |

o Y nin(n+ 1) o

D"

¢ ToyHocTeio 10 0.001.
14" (2n+1)

4. Haiitu cymmy psina Z

5. Haiiti 06:1acTh CXOAMMOCTH CTETICHHOTO PAJIA:

(=D"2" (x+1)" 4" (x —3)*" (-1)" (x+2)2"+'
nzl 3n+2 ’ 2 Z Van+l Z n’

6. Paznoxuts pynkuuro B psg Teinopa 1o CTENeHsIM X :

a) G+e™)’, 6) T/12+x-x), B) In(l—x—20x%).

=3

.5 dx 0.2
6) j sin(25x )dx .
0

7. BoruncnuTh uHTErpai ¢ TouHocThio 10 0.001: a)

S

V1+x*

9J1eMeHTBI rapMoHMY€CKOIo aHaJjan3a. Panbi (I)ypl)e



1. Paznoxurs B psa @ypre QyHKIUIO, HEPUOAUYECKYIO C IEPUOIOM 27T , 3a/IaHHYIO Ha

x+rn,—-7<x<0
orpeske [-z,7] dopmynont f(x) =

2. Paznoxuts B psag @ypre GyHKIINIO, TEPUOIAYECKYIO C TIEpHOA0M 4, 3a/JaHHYIO Ha

2
,—2<x<0
orpeske [-2,2] dopmymoit f(x) = x x
x, 0<x<

3. Pa3noxuts a) B psiJ MO KOCUHYCaM U 0) B psiJi 10 CHHYCaM (PYHKITUIO, 3a/IaHHYIO Ha

orpeske [0,3] dopmynoit f(x)=< 3—x

9J1eMeHTBI TEOPpUHU (l)yHKHPIi;I KOMIIUIEKCHOI'O MEPEMEHHOT 0

1. Haiiti Bce KOMILUIEKCHBIE YHCIIA, YAOBIETBOPSIONINE 3aJaHHBIM YCIOBHAM z° —z° =272,

Haiinennsle uncna 3anucaTh B TPUTOHOMETPUUECKOM U IMOKa3aTeNbHOM (popmax.

T

1-i—
Boruncnute 3Hauenust yHkuui: cosi, In(3+4i), e ?, arcsin i.

3. HaiiTi KOpHHU ypaBHEeHHUsT SIN z = 3i U K300pa3UTh UX HA KOMIUIEKCHOM MJIOCKOCTH.
z

4. Haiitu 00pa3 quHuK [ TIpH OTOOPAKCHUH W = -
z—1i

Cayuaiinble coObITHUS
3apanue 1.
OMnBIT — U3BJICUCHHUE JCTAIN U3 SIIUKA, B KOTOPOM HAXOAATCS U3aenus Tpex copToB. CoObrTus: A
— «W3BJIEYCHA JIETallb MIEPBOTO COpTay; B — «u3BieueHa aeranb BTOporo copray; C — «u3BiIeyeHa
JIeTajib TPEThEro copray. Yto npeacrasisoT codoit coobituss A+ B, A+C, AC, AB+C?

3ananmue 2.

[MapnepoOuruiia Bejaia 0 JHOBPEMEHHO HOMEPKU YETHIPEM JIUIIaM, CAABIIUM B Tapiepod cBou
nursinel. [Tocie 3Toro oHa nepermyTaia Bce IUIAINBI U ToOBecuia uX Hayraa. Haltu BeposTHOCTH
CJIEIYIOIIUX COOBITHI:

A — «xaXI0My U3 YeThIpeX JIUI] rapAepoOIIHIia BEIAACT €ro COOCTBEHHYIO LUISMY»;
B — «poBHO Tpu nH1a OJIy4aT CBOU LUISIIBIY;

C — «poBHO /1Ba JUIla MOJIYy4aT CBOU IILJISIIBD».

3ananmue 3.
BepostHocTh MOnaganus B nens npu ogqHoM Beictpene pasHa 0,001. Halitn BeposiTHOCTB
MONa/IaHu B LIeNb JIBYX U O0Jiee MMyJiib, €Clid YiciIo BeicTpesioB paBHo 5000.

3ananue 4.



BeposTHOCTE H3rOTOBJICHUS U3/, OTBEUYAIOIIET0 CTAHIAPTY P JTaHHOW TEXHOJOTHH PaBHA
0,8. Haiitu BepositHOCTH TOTO, uyTO M3 200 M31enuii craniapTHbIMuU OyayT: a) poBHO 150, 6) oT 140
no 155, B) He menbIie 165.

3anannue 5.

Tpu aBTOMOOWMIIS HaNIpaBJIeHbI HAa IEPEBO3KY rpy3a. BeposTHOCTh UCIIPAaBHOIO COCTOSTHUS
nepBoro u3 Hux pasHa 0,7, Btoporo — 0,8, Tpetbero — 0,5. HaliTu BEpOsTHOCTB TOTO, YTO POBHO
JIBa aBTOMOOMJISL IPUTOJHBI K AKCIUTyaTallUH.

Cay4aiiHble BeJTUYMHBI
3ananue 1.

HesaBrucumbie ONBITHI ITPOIOKAOTCS 10 MEPBOIO MOJIOKUTEIBHOTO UCX0/1a, TIOCIIE YETO
npekpaiatorcs. Hailtu psij pacpeneneHus 4ucia OnbITOB, €CJIM BEPOATHOCTD MOJI0KHUTEIBHOTO
ucxoJa Mnpu KaxaoM omnbite paBHa 0.6.
3aganue 2

3amaH psaja pacupeneneHus cayqdaiHor BennunHbl X. Halitn MmaTemaTtnyeckoe oxugaHue,
JHCIIEPCHUIO U CpeIHEe KBaJpaTuyeckoe OTKIoOHeHe. [IocTpouTh pyHKIMIO pacnpeiesieHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3ananue 3.

Jlis HenpepbIBHOM clydallHOW BeNMYMHBI 3aJaHa (YHKIUS pacnpeneneHus F (x)
TpeOyercss HATH MIOTHOCTH pacnpeneieHus f (x), MaTEMaTHYECKOE 0XXHMIAHUE, IUCIEPCHIO,

CpelHee KBaJpaTUUYECKOE OTKJIOHEHHE. BBIUMCINTH BEpPOATHOCTH TOrO, YTO OTKJIOHEHHE
CllyyallHOM BEIMYMHBI OT €€ MaTeMaTHYecKOro OXUIAaHusA OyzneT He Oosee CpeaHero
KBa/IpaTH4eCcKOro oTkioHeHus. [locTpouTs rpaguk GyHKIMM.

0 , x<0
1 T
F(x)={—-(1-cos2x) , 0<x< =
2 2

1 ,
x>=
2
3ananue 4.

Jlisi HempephIBHOM ClydalHOW BETWYWHBI 3a/laHa IJIOTHOCTh pacupeneieHus f (x)
TpeOyercs HaiiTu nmapamerp a, QYHKIUIO pacrpenenacHus F (x), MaTeMaTUIECKOE OXHUIAHUE,
JUCIIEPCUIO, CPETHEKBAIPATUIECKOE OTKIOHEHHUE.

0 , x<0
ax’ , 0<x<?2
J(x)= a-(4—x)2 , 2<x<4
0 , x>4
3ananmue 5.

CnydaliHoe OTKJIIOHEHHE pa3Mepa JeTaad OT HOMUHAJIA PACHPENENICHO [0 HOPMAJIbHOMY
3aKOHY ¢ mapaMmerpamMu a U o . CTaHIapPTHBIMHU SBIISIOTCA T€ I€TANIU, 17151 KOTOPBIX OTKJIOHEHUS
OT HOMHUHAJIA JIEKAT B MHTEPBaJIe (a —osa+ a) . 3anucaTtbh GOpMYIly IJIOTHOCTU PACHPENEIICHHS
U IOCTPOUTH T'pauK MJIOTHOCTH pacHpe/iesICHuUsI.

CKoJpKO HEOOXO0/IMMO M3TOTOBUTH JIeTasiel, 4TOObI ¢ BEPOSITHOCTBIO HE MeHee [ cpeau

HUX ObLJIa XOTs OBbI OJTHA CTaHAapTHAas?
a=0; 0=0.05a=0.06;, =097

3ananue 6.



CpenHee 4MCIIO BHI30BOB, IOCTYIAOLIUX HA CTAHIIUIO CKOPOM MOMOIIM 3a OJMH Yac, paBHO 9.
Haiitu BeposTHOCTB TOTO, UTO 32 20 MUHYT IOCTYIIUT a) TPU BBI30Ba; 0) HE O0Jiee IBYX BBHI30BOB.

Cucremsl CﬂyqaﬁHLIX BCJIUYIHH

3ananue 6.
3aKOH pacHpelesieHuss CHUCTEMbl JUCKPETHBIX CIIy4alHbIX BEJIUYHUH (X Y ) 3a71aH

Tabiuued. HailTh kospduUMEHT KOppensiuuu 7., ¥ BEPOSTHOCTH MONAJAHHA CIy4alHOM

BEIIMYIHHBI (X ,Y ) B oOimacte D .

X 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

3aganue 7.

3asiaHa IVIOTHOCTD paclpeiesieHusl CUCTEMBI ABYX CIy4allHbIX BEJIMYUH | (x, y).
Haiiti kosdpuuuent A, kospduuneHt Koppernsiuun 7, .

A-(x+y)e™ 6 061. D 0<x<ow
0 ghe oon. D 0L y<oo

flxy)=
3ananmue 8.

CyTtouHasi MOTPEOHOCTh AJCKTPOIHEPTUU B HACEJICHHOM ITYHKTE SIBIICTCS CIy4alHOU

BEJIMYMHOM, MaTEMAaTHUECKOE OKu1anne KoTopoit paBHo 3000 kBm /u , a nucniepcus pasHa 2500.

OIICHUTH BEPOSITHOCTH TOTO, YTO B OJMKAWIIME CYTKA PACXOJ DIIEKTPOIHEPTHH B ITOM
HaceneHHOM TyHKTE Oyner ¢ 250010 3500 kBm /u .

3ananmue 9.
Hano: X,Y — cuyuaiinele Benuuusbl, ¥ =3X+2, M(X)=2, D(X)=4.

Hairu: M(Y), D(Y), k,,,r,, .
3amanue 10.

CnyvaiiHas BennuMHa X  HMMEET HOpPMalbHOE paACHpPElesIeHHEe C HEHU3BECTHBIM
MaTeMaTHYEeCKIM OXMJAHUEM @ M HEM3BECTHOH mucrepcueil o, . Ilo BeIGopke (x,, x,, ..., xn)

_ 1 y
00beMa 1 BBIMMCICHO BhIGOpOUHOE cpeanee X =—-» x, . ONpENCNUTh IOBEPUTEILHBIN
n i=l1

WHTEpBaJ I HEU3BECTHOIO IMapaMeTpa paclnpelesieHus a , OTBEYANIMNA 3aJaHHOU
JIOBEPUTEIIbHON BEPOSITHOCTU .

X =110; n=90; 6> =100; o =0.92.

PI'P1 — PI'P 3. MaremaTu4eckas CTAaTUCTHKA

JlaHbl BEIOOPOYHBIE COBOKYITHOCTH IS IBYX CIIY9alHBIX BETUYUH (M3MEPSECMBIX TPU3HAKOB) X
uyY:

| X Y X Y X Y | X Y X Y




23.1

54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0
18.3 49.9 233 54.0 34.5 59.9 26.5 54.9 29.1 61.9
35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6
26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2
26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9
30.4 60.4 27.2 58.6 29.8 579 25.0 53.1 26.0 59.9
259 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2
32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1
26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2
19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7
24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0
31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8
29.7 54.1 26.5 52.6 243 52.8 28.2 56.8 25.0 54.1
28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
253 54.7 24.7 54.1 34.1 66.3 28.0 57.8 279 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. IlpoBectm rpynnupoBaHue JaHHBIX. [lOCTPOUTH  KOPpEIALMOHHOE TOJIE W
KOPpEeISUOHHY0 Tabauiy. [locTpouTs sMnMpruyecKie pacipeieieHns COCTaBISIOUIUX
X u Y . Haiitu abcoyitoTHbIE U OTHOCUTENIbHBIE YaCTOThl M HAKOIJICHHBIE YACTOTHI.
HauepTuTh NOJUTrOH ¥ TUCTOrPAMMY YaCTOT U HAKOIUIEHHBIX 4aCTOT.

2. Haiitu BBIOOpOUYHBIE W UCIPABJICHHBIC OIICHKW MAapaMETPOB paclpeesieHus (CpeaHee,
JUCIIEPCHS, CpEeIHEE KBAIPaTUYHOE OTKJIIOHEHUE, ACUMMETPHS, IKCIIECC, MOJIa, MEIUAHA,
K03 (ULKMEHT BapHallH).

3. IlpoBectu CTaTUCTUYECKYIO MPOBEPKY CTATUCTHUYECKOM THIOTE3bl O HOPMAJIbHOM
pacrnpeieieHud M3MEepsieMOro IpU3HaKa IO CIEAYIOIIMM KpPUTEpHUsIM: a) CpelHEMY
KBaJIpaTUYHOMY OTKJIOHEHHI0, O) pa3maxy BapbUpOBaHHUS, B) IOKa3aTeJsIM
VICIIPABIICHHBIX aCHMMETPHH ¥ 9Kciecca, T) Kpurepuio Ilupcoma y” (YpOBEHB
3HaYUMOCTH NpUHATH paBHbIM 0.05). B ciaydae npuHATHS TUNIOTE3bl O HOPMAIBHOCTH
pacupeneneHns HalTH JOBEPUTEIbHbIC MHTEPBAIBI 11 MaTEMAaTHYECKOIO OKUJIAHUS U
CpeIHEer0 KBaJAPaTUYHOTO OTKJIOHEHHUS Mpu ypoBHE Han&xHocTh 0.95.

4. HaWith u 3anucaTh B KOPPEJSIMOHHYIO TaOIuIly yciaoBHbIE cpenHue. Ha

KOPPEJSIIMOHHOM ~ TI0JIE€ TIOCTPOMTH JIMHUM perpeccnd. HalTum wucnpaBiieHHBIN
KOPPESUOHHBIIT MOMEHT U Ko3dduuueHt xoppensuuu. IlpoBeputrbh rumoresy o
HE3aBUCUMOCTHU Npu3HakoB X u Y (ypoBeHb 3HAYUMOCTU NPHUHATH paBHbIM 0.05).
Paccuurary kod3pduuuentsr nuHeiHoM perpeccun (X Ha Y wim Y Ha
X).IlpoBepuTh 3HAUMMOCTH ypaBHEHHS perpeccun. HaliTu noBepuTesnbHbIE HHTEPBAJIbI

i KO3((OULIUEHTOB KOPPENALUU U JIMHEHHON perpeccuu (Mpu ypoBHE HAAEKHOCTH
0.95).




IIpunoxenne 2

7 OnieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)KYTO'lHOﬁ arrecranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJabTaThbl oﬁyt{em/m H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTreCralum:

Kon
WHAUKATOpa

Nupukarop 1oCTHXEHUS
KOMIIETEHIINU

OneHouHbIE CpesicTBA

YK-1 Cnocooen OCYHIECCTBJIAAITH MMOUCK, KpI/ITI/I'leCKI/Iﬁ AHAJIU3 U CUHTE3 mu])opMamm, NMPpUMECHATD CHCTEMHBIH MOAX0X JJIs peuicHust
NMOCTABJCHHBIX 3a1a4

YK-1.1

AHanu3upyeT 3a7ady, BbIICISAS €
0a30BbIE COCTAaBJISIOIINE,
paccMaTpuBaeT M MpeJiaraer
BO3MOJXHBIC BapHWaHTbl PCIICHUA
IIOCTABIICHHOM 3aJauM, OIICHUBAS
X JOCTOMHCTBA U HEJOCTATKHN

YK-1.2

Omnpenenser, HMHTEPOPETUPYET U
paHKUpyeT uHpopmMaruio,
Tpedyemyro pelieHus
IIOCTaBIICHHOM 3a/1a49u;
OCYIIECTBISIET MOUCK HUH(OpMAIIUN
110 Pa3JIMYHBIM THUTIAM 3aIPOCOB

JUIA

VYK-1.3

IIpu oOpaboTke HHPOpMaALMH
ornn4yaer (akTel OT MHEHMH,
VMHTEpIIpeTaui, OLICHOK,
dbopMupyeT COOCTBCHHBIE MHEHUS
U CYXIEHMSI, apIyMEHTUPYET CBOU
BBIBOJIbI 1 TOUKY 3pEHUS

ITepeuensv npumepHvIX KOHMPOIBLHBIX 6ONPOCOE K 3AUemy:

3 cemecmp
I. Yucnossle psiabl. CXoAUMOCTh U cyMMa psifa. CBoicTBa psAIOB.
2. Pan reomerpuyeckoil nporpeccuu. HeoOXonuMblil MpU3HaK CXOAMMOCTH YHCIOBOTO
psna. 'apmoHndeckuii psm.
3. JloctaTouHble TPU3HAKK CXOJUMOCTH 3HAKOIOJOXKUTENbHBIX pAnoB. [IpusHaku
cpaBuenus. [Ipusnak lamambepa.
4. JlocTaTouyHble MpPU3HAKU CXOJAMMOCTH 3HAKOINOJIOKUTENbHBIX psAA0OB. PanukanbHbIi
npusHak Komu. MHTerpansusiii npusHak Komm.
5. 3Hako4epenyIomecs U 3HakonepeMeHHbie psijbl. [Ipu3nak JleliOnuna. AGcomtoTHas u
YCIIOBHAsl CXOAUMOCTbD pAJa.
6. OyHkunoHanbHbIe psiabl. ObnacTs cxoaumocTtd. CteneHHble psabl. Teopema Alens.
Pannyc cxomumocTtu. CBOMCTBA CTETIEHHBIX PSJIOB.
7. Psnpr Teiinopa u Maknopena. Pa3noskenne QpyHKIHIA B CTETIEHHBIE PSIBI.
8. [IpuMmeHeHne cTeneHHbIX PAO0B B IPUOIMKEHHBIX BHIYMCICHUSIX.
9. Tpuronomerpuueckue psapl. OmnpeneneHue Kod3HGUIMEHTOB TPUTOHOMETPUYECKOTO

psina. YcioBue pa3inoxkuMocTd GyHKIHiA B psg Dypee.
10. KpuBble BTOpPOro mnopsiika: OKpPYKHOCT,
r€OMETPUUYECKHE CBOMCTBA U YPAaBHEHHS.

1. Psanel @ypbe Ui 4eTHBIX W HeueTHBIX (yHkumid. Psagsrt @ypee ams QyHKumMn
IIPOU3BOJILHOTO neproja. Pasnoxenue B psiag @ypbe HENEPUOANYECKUX (DYHKIUH.

12. [ToHsiTHE KOMIUIEKCHOTO YHCia. MHOXKECTBO KOMIUIEKCHBIX uHcen. Moayinp u
apryMeHT KOMIIJIEKCHOIO YHCJIa.

13. @opMbl TIPEACTABICHUS KOMIUIEKCHOTO 4Yucia. JleHCTBUS Haa KOMIUIEKCHBIMU
YHUCJIAMM.

mrc, TunepOolia, mnapaboia, UX




14. [TonsiTHE PYHKIMN KOMIUIEKCHOTO IEPEMEHHOTO.

15. DOneMeHTapHble (YHKIMU KOMILJIEKCHOTO apryMEHTa: JMHEWHas, palloHaJIbHasd,
MoKa3aTeNbHast, JIOTapu(MHUUECKas, CTETMEeHHAs, TPUTOHOMETPHUYECKHE, THIEepOOINIECKHE,
oOpaTHbIe TPUTOHOMETPUIECKHE.

16. HuddepenumpoBanue byHKIIUN KOMILJIEKCHOTO apryMeHTa. [TonsiTne
muddepeHIupyeMocT QYHKIUUA. AHaMATHYeCKWe QYHKIUH. [ apMOHWYECKHe (QYHKIIUU.
BoccranoBieHue pyHKINHY 10 €€ YacTH.

17. WuTerpupoBanne (QyHKIIMN KOMIUIEKCHOTO apryMEHTa.
18. Psiip1 Ha KOMITIIEKCHOM MIJIOCKOCTH.
19. Psn Jlopana.
20. Boruetsr.
4 cemecmp
I. DneMeHTbl KOMOMHATOPUKHU: NIEPECTAHOBKH, Pa3MEILIEHNUs, COUETAHHUS.
2. OCHOBHbBIE MOHATHUSI TEOPUM BEPOSTHOCTEH: HUCIBITAHUE, COOBITHE, BEPOATHOCTH
COOBITHSL.
3. HeiicTBust Hax cOOBITUAMU. AnreOpa coOBITHI.
4. TeopeMsl CI0XKEHUs U YMHOKEHHS BEPOSITHOCTEH.
5. ®opmyna nojHou BepoaTHocTH. Dopmyna beiieca.
6. ITocnenoBarenbHOCTE HE3aBUCUMBIX UcnbITaHUN. Dopmyna bepHyiu.
7. CrnyuaiiHble BETMYUHBI, UX BUIBL.
8. Psin pactipenenenus.
0. OyHKIMSA paCIpEEIeHNUs, €€ CBONCTBA.
10. [ImoTHOCTH pacnpenenenus, CBOMCTBA.
1. UucnoBsle XapaKTEPUCTUKH CIy4alHBIX BEIWYMH: MAaTEMaTH4ECKOE OKHJAaHHUE,
JUCIIEPCHS, CPEIHEE KBAAPATUYECKOE OTKIOHEHHUE.
12. HopmanbHblii 3ak0H pacpeeneHus CIIy4aiiHON BEJIMYHHBI.
13. Cucremsl cilyyailHbIX BEIMUYMH. 3aKOH pacrpesesieHus. YNUcaoBble XapaKTepUCTUKU
CUCTEMBI CIIy4allHbIX BEJIMUYMH. 3aBUCUMOCTb CITy4ailHbIX BEJINYMH.
14. 3aKoH OOJIBIINX YHCET
15. [IpenMer MaremMaTH4eCKOM CTAaTHUCTUKH. ['eHepanbHasi COBOKYMHOCTb U BBIOOpPKA.
Bapuanmonnsiii psia. [omuron. I'mcrorpamMma. Ommupuyeckast QyHKIHS pacripeieieHus!.
16. CraTucTrueckre OLeHKU apaMeTpOB PaCIIpeIeIeHHs T€HepabHO COBOKYITHOCTH.
17. Cratuctuueckas nposepka runores. Kpurepuii cornacus. Kpurepuit [upcona.

18. KoppensimoHHbli aHaIu3. DMIUPHIECKUH KOXPPHIMEHT KOPPEISLIH.




19. HaxosxieHne ypaBHEHUS TMHEHHOM pEerpecCu METOIOM HAaUMEHBIINX KBAPATOB.

OIIK-1: Cmoco0eH UCITOIb30BaTh TMOJIOKCHU S, 3aKOHBI U MCTOIBI CCTCCTBCHHBIX HAYK U MATCMATUKU JJIS1 PCIICHUWA 3a/1a4 HH)KCHCpHOfI JACATCIIbHOCTHU

OIIK-1.1

[Ipumensier pusndeckue 3aKOHbI U
MaTeMaTUYECKUE METOIbI IS
peuieHus 3a1a4 TEOPETUYECKOro U
MIPUKIIAHOTO Xapakrepa

Ilepeuens npumeprvlx KOHMPOILHHIX 60NPOCOE K IKIAMEHY:
1 cemecmp
1. Jlaitite ompejaeneHrue MOHSATHSM MaTpHIIA, OMPESIUTENIb MATPHUIlbl, oOpaTHas MaTpHulia,
MAaTPUYHOE YPABHECHUE

2. Onumure crnocoObl BEIUUCIECHUS OTIPEICTUTENS, MOsCHUTE Teopemy Jlarmaca

3. MUccnenyiite cucreMy JTHHEWHBIX anreOpandecKux ypaBHEHHH

4. JlaiiTe onpeaencHUe MOHATUSAM BEKTOP, KOJUIMHEAPHOCTh, KOMIUIAHAPHOCTH BEKTOPOB

5. Onumure reoMeTpuIecKuii 1 (PU3NYecKuii CMBICI CKaJIIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
IIPOU3BEECHNS BEKTOPOB

6. J[laiiTe onpeneneHyne NOHATHAM NpsAMasi, INIOCKOCTb, TOBEPXHOCTh, YpaBHEHUE JIMHUU

7. JlaiiTe onpeneneHue NOHATHS JIMHEHHBIN oniepaTop, Mpeodpa30BaHNE IIOCKOCTH

8. [aiite ompeneneHue TOHATHSAM  Tpenen (yHKIWH, mpowusBojaHAsA, auddepeHIma,
HEOTIpeIeIeHHBIN, OMpeAeTeHHbI nHTerpai, auddepeHnnanibHoe ypaBHEHHE, YHCIOBOM
psina, GyHKIMOHATIBHBIN psf. ..

9. Tlepeuncnure npaBuia quQPepeHINPOBaHUS (YHKIIH.

10. B yem cocToUT reoMeTpuyecKuid, PU3NIECKUil, IKOHOMHUYECKHI CMBICT MPOU3BOIHOU H
maddepennnana GpyHKIuNA

11. IIponeMOHCTpUPYHTE CBOMCTBA ONIPENEICHHOTO UHTETpaja

12. Onumure MeToap! pereHus auddepeHnaibHbIX ypaBHEHUH IEPBOTO MOPSIKa

Ilpumepnovie npakmuueckue 3a0aHUsA K IKIAMEHY:
3apanme 1. CocTaBbTe AITOPUTM PEIICHUS ..... 337a4H.
3agaua 2. CocTaBbTe 10 YCIOBUIO 33]I1a4M CUCTEMY JINHEHHBIX YPAaBHEHUHN U PELINTE €€
MaTPUUYHBIM CIIOCOOOM.
3apanme 3. Beraucnute npeen no npasuy Jonurans lim 72‘“55"2(2)‘ -4)

x—>2 x° -4
3aganue 3. Chopmynupyiite HCOOXOAUMOE YCIOBHE dKCTpeMyMa (QYHKITUH  OJTHOM
IIEPEMEHHOM.
3agaya 4. KakoB reoMeTpruyecKuil CMBICIT OIIPEEIIEHHOTO UHTErpajla OT JaHHON (yHKLNU B
JAHHOM MHTEpBaJe B IEKAPTOBOI CUCTEME KOOPIUHAT

2 cemecmp
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23.
24.
25.
26.
27.

28.
29.

JlaliTe ompeneneHue TOHATHA «(PYHKIUS HECKOJIBKAX TEPEMEHHBIX», JIBOWHOU
MHTETrpal.
Cdhopmymupyiite HEOOXOJAUMOE U JOCTATOYHBIE YCIOBHS TOYKH CYIIECTBOBAHUS
AKCTpeMyMa (PYHKIMH JIBYX IEPEMEHHBIX.
[IpuBenutTe mpUMEpHl UCIONB30BAaHUS (QYHKIUM HECKOJBKHX IEPEMEHHBIX B
OKpYKaroIleM Hac MHUpe
Kak cBecTr BbIUMCIIEHUE KPATHBIX UHTETPAJIOB K OIIPENEICHHOMY
Cdhopmymupyiite reomMeTpudeckuii W (PU3MYECKUH CMBICT JBOHHOTO, TPOWHOTO
HUHTErpajioB
Haiitre ompenenenue nuddepeHINATEHOTO YpaBHEHUS, OOBIKHOBEHHOTO YpaBHEHUS,
obmiero permenus /Y
[lepeuncnure ocHoBHbIE TUIIBI 1Y 1 mopsaka U alrOpUTMbI UX PEILICHUS
[IpuBenuTe mnpuMepsl KIIOYEBBIX 3aja4, IO KOTOpeIM cTposArca JY  kak
MaTeMaTHYECKUE MOJIEIN
HazoBure criocoOb! pemienust cucteM JIMHEenHbIX 1Y

Ilepeuens npumepnvlX KOHMPOJILHHIX 60NPOCOE K 3aUemy:

3 cemecmp

. HUucnossle papl. CXxoauMocTh U cyMMa psiia. CBOWCTBA PsIOB.
22.

Pan reomerpuyeckoil nporpeccuu. HeoOXonuMblii MpU3HaK CXOAMMOCTH YHCIOBOTO
psna. 'apmoHndeckuii psm.

JloctaTouHble TPU3HAKK CXOJUMOCTH 3HAKOIOJOXKUTENbHBIX pAnoB. [lpusHaku
cpaBuenus. [Ipusnak [lamnambepa.

JloctaTouHble NMPU3HAKH CXOJWMOCTH 3HAKOMOJIOXKUTENBHBIX PsAA0B. PamukanbHbIN
npusHak Komm. MHTerpansusiii npusHak Komm.

3HaKkoYepenyromuecs 1 3HakornepeMennsie paasl. [Ipusnak JleitOnuma. AGcomroTHas u
YCJIOBHAsI CXOAUMOCTB Psi/ia.

OyHKkuMoHaNbHbIE psiabl. O0nacTh cxoaumocTd. CteneHHble psabl. Teopema Abens.
Pannyc cxonumocTtu. CBOMCTBA CTETIEHHBIX PSJIOB.

Psnpr Teiinopa u Maknopena. Pa3noskenne QpyHKIHIA B CTETIEHHBIE PSIBI.
[IpumeHeHne cTeneHHbIX PAO0B B IPUOIMKEHHBIX BHIYMCICHUSIX.
Tpuronomerpudeckue psapl. Omnpenenenue Ko3()GOUIIMEHTOB TPUTOHOMETPUIECKOTO
psina. YcioBue pa3inokuMocTd GyHKIHiA B psg Dypee.

30. KpuBbsle BTOpOro moOpsAKa: OKPYKHOCTb, JJUIMIIC, Tunepoboina, mnapabosa, HX
T€OMETPUUYECKHE CBOMCTBA M YpaBHEHUS.




31.

32.

33.
34.
35.

36.

37.
38.
39.
40.

Psaner dypee s deTHBIX W He4YeTHbIX (yHKumid. Psner @ypbe it GyHKOHH
MIPOU3BOJILHOTO Tiepuoia. Paznoxenue B psan Oypre HeneprnoaAndeckux QyHKIHA.
[ToHsiTHE KOMIIIIEKCHOTO Yncaa. MHOKECTBO KOMIUIEKCHBIX Yuced. MOoaylib U apryMeHT
KOMILJIEKCHOT'O YHCIa.

@®opMBI ITpeCcTaBICHHS KOMIUIEKCHOTO YKciia. JIedcTBUS Ha/l KOMIUIEKCHBIMU YHCIIaMHU.
[TonsiTHE PYHKIMN KOMIUIEKCHOTO IEPEMEHHOTO.

OnemeHTapHble (DYHKIUMM KOMIUIEKCHOTO apryMeHTa: JMHEHHas, palloHaIbHasl,
HoKa3aTeIbHasl, JorapuMuyecKas, CTETIEHHas, TPUTOHOMETPUUYECKUE,
runepooanveckre, 00paTHbIE TPUTOHOMETPUYECKHE.

HuddepenunpoBanue GyHKIMH KOMILUIEKCHOTO apryMeHTa. ITonstue

mipdepenuupyemoctd  pyHkumu.  AHanmutudeckue — QyHKIEH. [apMOHHMUYECKHE

¢bynkuuu. BocctanoBieHne QyHKIUH 110 €€ YacTH.

WuTerpupoBanne QyHKIIMN KOMIUIEKCHOTO apryMEHTa.

Psiip1 Ha KOMITTIEKCHOM IIJIOCKOCTH.

Psn Jlopana.

Brruersl.

4 cemecmp

20. DieMeHTbhl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHUS, COUCTAHUS.

21. OcHOBHbIE MOHATHUS TEOPUM BEPOSTHOCTEH: HCHBITAHUE, COOBITHE, BEPOATHOCTDH
COOBITHSL.

22. JleticTBuA Haj cOObITUAMU. AnreOpa COOBITHA.

23. Teopemsl CI0XKEHHSI U YMHOXKEHHS BEPOSITHOCTEH.

24. ®opmyna nonHoi BeposstHocTH. Dopmyna beiteca.

25. IlocnenoBaTenbHOCTh HE3aBUCUMBIX UcTbITaHUN. PopMmyna bepHymn.

26. CnydaifHble BEJIMUMHBI, X BUJIBI.

27. Psan pactipeneneHus.

28. @yHK1MA pacpeesieHus], €€ CBONCTBA.

29. IlnoTHOCTH pacnpeaeneHusi, CBONCTBA.

30. UucnioBble XapakTEpUCTUKU CIy4alHBIX BEIMYMH: MaTEMaTHYECKOE OKUIAHHE,
TMCIIEPCHs], CPEHEE KBAIPATUUECKOE OTKIIOHEHHE.

31. HopmanbHbIN 3aKOH pacTpeIe/ICHHs] CIIydaiilHOW BEJIMYUHBI.

32. CucteMsl Cay4alHbIX BEJIMYMH. 3aKOH pacrpeaencHus. YucnoBble XapaKTepUCTUKU
CUCTEMBI CIIy4allHbIX BEJIMYMH. 3aBUCUMOCTb CITy4ailHbIX BEJINYUH.

33. 3akoH 00JBIINX YUCEI




34. Ilpeamer MaTeMaTHYeCKOW CTAaTUCTHKHU. I'eHepaibHash COBOKYINHOCTh M BBIOOpKA.
Bapuanuonnsiii  psan.  Ilomuron. T'mctorpamma.  Omnupuueckas — (QyHKIMS
pacrpeieseHusl.

35. CratucTudeckue OLICHKH IapaMETPOB PaCIpeelIeHUs TeHePAIbHOW COBOKYITHOCTH.

36. Craructuueckas nposepka runote3. Kpurepuii cornacus. Kpurepuii [Iupcona.

37. KoppenaunoHHbIN aHaIN3. DMIUPUIECKUI KO3()(PUIIMEHT KOPPENSLNH.

38. HaxoxxaeHue ypaBHEHMsI IMHEHHON peErpeccuy METOIOM HaUMEHBIINX KBaIpaToB.

OIIK-1.2

Ucnonw3yeT 3Hanust GU3NKU 1
MaTEeMAaTHKH TIPHU PelIeHUN
MPaKTUYECKUX 3a/1a4

Ilpakmuueckue 3a0anus
3aganue 1. Cucremaruzupyiite 1 0000LUIUTE BCE KIIOYEBBIE MOHATHUS U IPUEMBI PELICHUS
TUNOBBIX 3a7a4 10 Teme «lIpousBoanas» u «lIpumeHeHre TPOU3BOIHOM MPU UCCIIEIOBAHUU
¢bynkuuity. Pezynaprat opopmute B BUIE TaOTUIIHI.
3agaua 2. J{ng penieHus 3a1a4M cieNaiTe CXeMaTUYECKUI YepTeXK U MOTyIUTe
(GYHKIMOHATBHYIO 3aBUCUMOCTH I10 YKa3aHHIO K 3a1aue. Haiimure o61acTs onpeneneHus STon
(GYHKIMY IO CMBICITY 33Jjaui. Beraucinte 3Ha4eHUs 3TOH QyHKINU TPU TPeX pa3IuIHbIX
3Ha4YeHUsX aprymenTa. Mccnenyiite GyHKINIO HAa HAMOOJIbIIICE U HAMMEHBIIIEE 3HAUCHHS.
OTBeThTE Ha BOIIPOC 3aj]auu.
«CeueHne TOHHEINS UMeeT (GopMy MPSMOYTOJIbHUKA, 3aBEPIICHHOTO MOTYKpyroM. [lepumerp
ceuenus 18 M. [Ipu kakoM paguyce MoIyKpyTa IIOIIa b CeUeHUs OyIeT HauOOJIbIIeH 7))
O06o03HaubTe paanyc MOJYKpyra 4yepe3 » W BBIPA3HTe IIOM@AAb S Ce4YeHHUs Kak QyHKIHUIO OT
r: §=8(r)
3aganue 3. Ha kaxoii BbICOTE I HaJl LIGHTPOM KPYIJIOTO CTOJIA paguyca a clieAyeT IOMECTUTh
JIaMITy, YTOOBI OCBEIIEHHOCTh Kpas cTosa Obuta Hanbombmeii? (CaMocTosITeIhHO
MIPOAHATU3UPOBATH - 3HAHHSI, METO/IbI KAKOTO Pa3Jielia MaTEMATUKU TIOTPEOYIOTCS ISl peLICHHS
JTAaHHOM 3a7a4H ).

IIpuMepHble NPUKIAAHDbIE 321aY1 U 32/IaHUS

3anaua 1. [IpoBepuUTS, JIEXKAT JIM TOUKH A(L; 0; 1), 8(4; 4 6), C(2:2:3) D(10;14;17) B
OJHOM MJIOCKOCTH.

3anaua 2. [Ipu mocTpoeHUH BUCSYETO MOCTA uepe3 peuky « Tuxas» U BBISICHEHUU HAJIEKHOCTH
COOPYKEHUSI, CTYJICHTBI CTPOMOTPSAAA CTOJIKHYJIUChH C PELICHUEM CIEAYIOLIECH 3a/1a4uu:

Tpoc, noiBeneHHpIN 3a JIBa KOHIIA HA OJJMHAKOBOM BBICOTE, UMEET (POpMy JIyru mapadoJibl.




Paccrosinue Mex 1y Toukamu KperuieHus paBHo 24 M. ['myOuHa mporuba Tpoca Ha pacCcTOsIHUAY 3
M OT TOYKH KperuieHust paBHa 40 cM. OnipenenuTs rryOuHy nporuda Tpoca rnocepeuHe Mexry
KpEIUICHUAMH.

F=(1;25) 3JIEKTPOCTATHYECKOTO TOJIsL, IO TIEPEMENIEHUTO
M, =(0,4;2) M,=(47;4)

B TOYKYy ~ 2 .

3agaua 3. Haiitu paboTy cuiisl

AIEKTPUYECKOTO 3apsaaa U3 TOUYKH
limx —COSX

3aganue 4. [lokaxxuTe, YTO MpeEEN *> X +cosX He MOYKET ObITh BHIYMCIIEH IO IPABUITY

Jlommurans. HaliquTe 3TOT mpeien ApyruM crocoOoMm.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU NPSIMOIMHENHOM JIBH)KEHUU TOUYKH 337a€TCs
1
YPaBHEHUEM § = §t3 +2¢* -3, rae S-TyTh B M, a ! BpeMs B ¢. BelunciIuTe ee CKOpOCTh U

YCKOpEHHE B MOMEHT BpEMEHU ¢ = 4c .

3anaua 6. K rpaduxy dpyuxun 7 (¥)=3 -x"5 ero Touke ¢ abermccoii® = Inposenena

KacatenbHas. Haiftu mutomaap TpeyrojisHIKa, 00pa30BaHHOTO KacaTeIbHON M OTpE3KaMH,
OTCEKaEMbIMU €10 Ha OCSIX KOOpUHAT.
3agaya 7. B napke arrpakunoHoB ropoaa N o1MH U3 OTPE3KOB TPAEKTOPHUH ABHKEHHUS M0€3/1a B

s(t) = Asin(wt + @,)

«AMEPHUKAaHCKUX FOpKax» MPeICTaBIsIeET COO0N CUHYCOUTY:
@ — U3BECTHBIC YHCTIA.

OmnpenenuTh yroj HakJIOHA K TOPH30HTY IMOCETUTEIIS aTTPaKIoHa JI. B MOMEHT BpEMEHH £ €To
JBVKEHUS 110 3TOMY OTPE3KY.

3aganue 8. [logymaiite, ¢ MOMOLIBIO CPEACTB KAKOTO pa3jieia MaTEMATUKHA MOKHO PEIIUTh
CIICAYIOIIYIO 3a7a4y.

«Jlng yOopku cHera Ha yJuiax ropojia UCroJb3yloTcs CHEroyoopouHble MaliiHbl. OHU
paboTaroT B TEYSHHE CBETIIOTO BPEMEHH CYTOK C 6 /10 18 4acoB ¢ MOCTOSHHOM CKOPOCTHIO
y6opku crera 400 (v/4). 3MeHeHre 00beMa CHera, BBIIAJAI0NIEro Ha YIIHIBI TOPO/a B TOPO/IE

ds 2

—_— = 1203: - SI . S(Ij 3

B TEUEHHE CYTOK, MOYKHO OITHCATh ypaBHeHHeM 41 rie — 00beM cHera (B M),

BBITIABIIETO 3a Bpems ¢ (B yacax), 0 <7< 24. B momenT Bpemenu! = 0 Ha yiumax ropoja JeKuT
Y.

1000 M’ cHera. YCTaHOBHTE COOTBETCTBHE MEKIY BPEMEHEM / M 0GBEMOM CHETa, JICKAIEro Ha

,rne A, pou

yIunax ropoz{aS(I) . CocTaBbTe MaTeMaTUYECKYI0 MOJEIb 3TOM 3a/1a4u U PEIIUTE e€.




3aganue 9.

BeposTHOCTh U3roTOBJICHUS U3/IENHSI, OTBEYAIOLIET0 CTAHIAPTY MPH TaHHOU TEXHOJOTUU
paBHa 0,8. HaiiTu BeposiTHOCTB TOTO, uTO M3 200 u3aenuii ctangapTHBIMH OyayT: a) poBHO 150,
0) ot 140 mo 155, B) HEe MeHbIIe 165.

3ananmue 10.

Tpu aBTOMOOWMIIS HAaIIpaBJIEHBI Ha IEPEBO3KY I'py3a. BepoATHOCTH HCIIPABHOIO COCTOSTHUS
nepsoro u3 HuX pasHa 0,7, Broporo — 0,8, Tpetbero — 0,5. HaliTi BEposITHOCTB TOTO, UTO
POBHO J1Ba aBTOMOOMJISI IPUTOJIHBI K 3KCILTyaTal|y.

3apanme 11.
3ajgan psn  pacmpeAesieHds ciaydaiHoWM BenuuumHbl X. Haiftm Maremaruueckoe
OXHMJIaHUEe, IUCIEPCHI0 U CpelHee KBajapaTuyeckoe oTkiaoHeHue. [loctpouts (yHKIMIO

pacmpeeneHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganmne 12.

Cpennee 4KCiI0 BBI30BOB, IOCTYHAIONINX HA CTAHIMIO CKOPOH IMMOMOIIY 3a OJIUH Yac, PaBHO 9.
Haiitu BeposiTHOCTB TOTO, 4TO 32 20 MUHYT MOCTYNUT a) TPU BbI30Ba; 0) HE OoJiee ABYX
BBI30BOB.

3apanme 13.
CyrouHast TOTpEOHOCTH JEKTPOIHEPTUHU B HACEIICHHOM ITYHKTE SIBJISIETCS CIIydaitHOM
BEJIMYMHOM, MaTeMaTH4YeCKoe oxuaanue kotopoi pasHo 3000 kBm /4 , a nucriepcus paBHA

2500. o11eHUTh BEPOATHOCTH TOTO, UTO B OJIMKAMILINE CYTKHA PacXo/l AJIEKTPOIHEPTUH B 3TOM
HacesleHHOM nyHKTe oyzaer ¢ 250010 3500 kBm /y

13. HaifTu Bce KOMILIEKCHBIE YHCIIA, YIOBIETBOPSIOIIME 33JAHHBIM YCIOBUSM z° —z° =Z°2.

Haiinennsle yncia 3anucarb B TPUTOHOMETPUUYECKOM U MTOKa3aTelnbHOU (popMax.

T

1-i
14. Beruncnuth 3HaueHust GyHKIuMA: cosi, In(3+4i),e 2, arcsin i.

15. Haiiti kopHu ypaBHeHUst Sin z = 3i ¥ ©300pa3uTh UX HA KOMIUIEKCHOMN IIOCKOCTH.
16. HccrnenoBaTh Ha CXOJUMOCTD PSIZIbL:
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2) 251r;j;n . 6) ZLSH{%)

n=l1 n

dx ¢
6) [sin(25x)dx
0

0.5
17. Beraucautb uaTerpan ¢ TouHoctsio 10 0.001: a) I
0 A 1+ )C4
18. Pa3noxuTh a) B psijI 10 KOCHHYCaM | 0) B psiji IO CHHYCaM (YHKIIHIO, 3aJTaHHYIO HA OTPE3Ke

X, 0<x<1
[0,3] dopmymoii f(x) =49 3—x
2




0) Ilopsinoxk mpoBedeHUs] NMPOMEKYTOYHOH ATTECTAIMH, MOKA3ATeJH M KPHUTEPUH
OLICHUBAHUS:

[Ipomexxyrounasi arrecramusi mo aucuuruinHe «MaTtematuka» TpoBoIUTCS B (opme
sk3ameHa (2 u 4 cemectpsl), B ¢popme 3adera ¢ omneHkoi (1 cemectp) u B dopme 3auera ( 3
cemecTp). DK3aMeH U 3a4eT MOTyT ObITh IPOBEJIEHBI KaK B TPaJAULIMOHHON (opMme (1o Ousneram,
COJIEpKAIIUM TEOPETUYECKHE W TNPAKTUYEeCKHEe 3aJaHus), Tak ¥ B (OpPME HTOTOBOTO
TeCTHpOBaHUsA. K HTOrOBOMY TECTHPOBAHHMIO JOIYCKAIOTCS TOJBKO T€ CTYICHTHI, KOTOPHIE
OTYUTAIMCH 1O BCEM (GOpMaM TEKYIIEro KOHTPOJS (YCTHBIH OMpPOC, TEKYyIee TECTUPOBaHUE,
3alIUTa WHIUBUAYAIbHBIX JOMAIIHUX 33/IaHUH, HAlTMCAHWE ayIUTOPHBIX KOHTPOJIBHBIX padoT,
BBITIOJTHEHUE pacueTHO-TpadudecKux pador).

Ilokazamenu u Kpumepuu oyeHUSAHUA IKIAMEHA:

— Ha OLEHKY «OMIUYHO» — CTYIEHT JIEMOHCTPUPYET BBICOKUIN YPOBEHb C()OPMUPOBAHHOCTH
KOMIIETEHI[1H1, TOKa3bIBAET BHICOKUM YPOBEHb 3HAHUW HE TOJBKO HA YPOBHE BOCIIPOU3BEACHUS U
O0OBSICHEHUSI TEOpeTHUECKOM MHGpOpMaluu, HO U UHTEIUIEKTyalbHblE HABbIKU pabOTBHl C
HAX0XJACHUS YHUKAJIbHBIX OTBETOB K Ipo0IeMaM, CBOOOJHO BHINOJIHSAET MPAKTUYECKUE 3aJaHMs,
CBOOOJHO ONEpUpPYET 3HAHUSAMM, YMEHHUSIMH, NPUMEHSAET HX B CUTyalUsX IOBBILICHHON
CJIO’KHOCTH;

— Ha OLIEHKY «XOpouio» — CTyJIEHT IEMOHCTPUPYET CPEIHUNA YPOBEHb CPOPMHUPOBAHHOCTH
KOMIIETEHI[MI, MOKa3bIBA€T 3HAHMSI HE TOJILKO HAa YpPOBHE BOCHPOM3BEICHHUS U OOBSICHEHUS
uH(pOopMalMK, HO U XOpOILME HABBIKU pabdOThl C  : OCHOBHBIE 3HAHHUS, YMEHUS OCBOEHBI, HO
JOTYCKAIOTCS HE3HAaYUTeNbHble OIIMOKM, HETOYHOCTH, 3aTPyJHEHUS NpU aHAIUTUYECKUX
onepanusix, IepeHoce 3HaHUI U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYaLIUH;

— Ha OLEHKY «y0061emeopumensHoy — CTYIEHT JIEMOHCTPUPYET HMOPOrOBBIA YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMH, IMOKa3bIBA€T 3HAHUS Ha YpPOBHE BOCIPOU3BEIACHUS U
00bsicHEeHUS! UH(QOPMAIMK, HAaBBIKK BBIIOJHEHUS MPOCTEHIINX 3afaHuil mpu padoTe ¢ 0azamu
JAHHBIX, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHHWM, YMEHHUI, HaBBIKOB, OOYydaroluics
UCIBITHIBAET 3HAUUTENbHBIE 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMH IPU UX
[IEpeHOCe Ha HOBbIE CUTYaLIUU;

— Ha OLEHKY «Hey0081emeopumenbHo» — CTyJIeHT He MOXKET II0Ka3aTh 3HaHUS Ha YPOBHE
BOCIIPOU3BE/ICHUS U 00BACHEHUS MH(pOpPMalLlMU, HE MOXET IOKa3aTh HAaBBIKU PabOTHI ¢ Oa3zamMu
JAHHBIX.

Kpurepuun onedknm (B COOTBETCTBUM C (OPMUPYEMBIMH KOMIETEHLUSIMH H
IUTAaHUPYEMBIMU pe3yibTaTaMU 00y4eHus):

- A cJadu  3a4dfTa O6y‘~I&I-OHIHI>iCH JOJDKCH IIOKa3aTb 3HAHWA Ha YPOBHC
BOCIIPOU3BEACHHUA U 00BICHECHUS I/IH(i)OpMa,HI/II/Ij HWHTCJIJICKTYAaJIbHBIC HABBIKW PCIICHHA 3a/1a4,

- 3a4eT HE CJAaH, €ClIi Pe3ynbTaT OOyueHUs He JOCTUTHYT, OOYYaroIIMICS HE MOXKET
MOKa3aTh 3HAHUS HA YPOBHE BOCTIPOM3BEACHUS U OOBICHEHUS HHPOPMAIIMU, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIIEHUS MMPOCTHIX 3aj1a4.
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