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1.1lesqin ocBOEHUS TUCHUILINHBI
enpto ocBoeHus aucHUIUIMHB (Moayns) ''Marematuka' sBisercs GOpPMHPOBAHHE

MOHATHH 00 3JeMEHTAaX MaTEMaTHUYSCKOIO alrirapara, HCO6XOI[I/IM01"0 AJig PpEIICHUA TCOPETUICCKUX
H IIPAKTUYCCKHUX 3aaa4.

Hcxonst u3 1ienwu, B mporecce M3y4eHus yaeOHOW TUCIMIUIMHEI "MatemaTtuka' peraroTces

CIICAYIOIUC 3a1avuu:

1) Bocnutanue MaTeMaTHueCKON KyJIbTypbl U CAMOOPTraHU3ALINY;

2) HpI/IBI/ITI/Ie HAaABBIKOB HUCIIOJIB30BaHUA MAaTCMAaTUYCCKUX MECTOA0B
B IPO(eCCHOHATBHOM 1A TeTbHOCTH.

2. Mecro aucunmiunbl B cTpykrype OIIOII 6akanaBpuara
Juctunmaa MaTtemaTtuka otHocuTcs K biioky 1 o6s3arensrHoit wactu OITOII mo HampaBieHuto

noarotoBku 13.03.02 «2nekTposHepreTuka u 3IeKTpoTeXHUuKay. MHAEKC TUCIIUIIITUHBI
b1.0.06.13y4aercs B 1, 2 cemectpe.

TpeboBaHus K NPeABAPUTEIBHON MOAT0OTOBKE 00y4aroerocst
J1J1g yCcTIenrHOTO0 OCBOCHHUSI TUCIUTUIMHBI CTY/IEHT J0JKEH UMETh 0a30BYIO TIOJTOTOBKY 10

3JIEeMEHTapHON MaTeMaTUKE B 00bEME MTPOrPaMMBbI CPEAHEH LIKOJIbI

CBs3b JUCHHUILIHHBI «MaTeMaTHKa» ¢ MoCJICEAYIOIIUMHU JTUCHUIIVIMHAMHA U CPOKH HX

U3y4YeHHus
Kon JMCUMIUIMHBIL, CIEYIOIIME 3 TUCHUIUIMHON «MaremaTruka CemecT
TVCIUATUTHHBI p
b1.0.17 [TpuknagHas MexaHUKa 3
b51.0.15.03 ONEKTPUUECKUE U DJIEKTPOHHBIE aIlaparhbl 5

CBs3b JUCHUILIAHBI «MaTeMaTHKa» €0 CMEKHBIMH JUCHUIIIMHAMHA U CPOKH HX

H3Y4YeHU S
Kon JrcuMnimHel, ClIenayoue 3a TMCUUIUIMHON «MaTteMaTnka Cemect
MUCLIATIIINHEI p
b1.0.07 dusnka 2,3
51.0.10 NudopmaTtuka 2

3. Pe3yabTaThl 0OCBOCHHMS JMCHUILIHHBI (MoayJsi) ""Martemaruka'
[Ipouecc wm3y4yeHHs] AMCUMILUIMHBI HalpaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEAYIOUINX
komneTeHMi B coorserctBun ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:

Kon HaumenoBanue WNuaukatop AOCTHKCHHS B pesysbrare ocBoeHUs
KOMIICTCH] KOMIICTCHIINN KOMIICTCHIINU JUCHUITIINHBI
117011 (3aKpenieHHblil 3a OUCYUNIUHOLL) 00yUaIOIUNCAOMKEH:

VYK-1 |Cnocoben ocymectsisats| YK-1.1. Ananusupyer 3agauy, (3HaTh: GOpMYIHpOBKY 3aj1ad
[MOVCK, KpUTHUECKHM BBIJIETISIS €€ B PaMKax IOCTABJICHHOH LIEIH




AHAIIN3 ¥ CHHTE3
ITH(pOPMAIUH, IPUMEHSITh
CHCTEMHBIN TTOAXO/ IS
pellIeHUs MOCTABIECHHBIX

0a30BbIC COCTABIISAIONINC
VK-1.2. OcyuiecTBiasieT NOUCK,
KPUTHYCCKH

OIICHHMBAET, 0000IIIaeT,

M BBIOMPATh ONTHMAJIbHEIC
CIIOCOOBI UX PELICHUS
YMeTh: 000CHOBBIBATH
(hOpMYyIUPOBKY B paMKax

Bazay CUCTEMAaTU3UPYET U [TOCTABJICHHOM 1I€JIN MPOEKTa
pamxupyer HHGOPMAIIHUIO, COBOKYITHOCTB 3a]1a4,
TpedyeMyro JIst 00eCIIeUnBAIOIINX €€
peIIeHNUs TOCTABIICHHOW 33a/]a4uH  |TOCTH)KEHUE
YK-1.3. PaccmaTpuBaet u Bsiiagers: ciocOOHOCTBIO
npeiaraeT (bopMyITHUPOBaTH paMKax
panoHaIbHbIe BAPUAHTHI [TOCTABJICHHOM 1I€JIN MPOEKTa
pereHus COBOKYITHOCTB 3a]1a4,
MOCTaBJICHHOM 3a/1a4H, 00ecrevnBaoIInX ee
UCTIONB3YS TOCTHKECHIE
CUCTEMHBIN MOJIXO0/,
KPUTHYCCKH OI[CHUBACT
X JOCTOMHCTBA U HEJOCTATKU
OIIK-3 [Crioco6en npumensite  [OIIK-3.1. Mcnons3yer ocHoBHBIE [3HaTh: [Ipumenenue

COOTBETCTBYIOIINI
(br3MKO-MaTeMaTHYECKUN
armapar, MeTOIbI
AHAIN3A 1
MOJICITUPOBAHH,
TEOPETHYECKOTO U
DKCIIEPUMEHTATLHOTO
FICCIICIOBAHUS TIPU
peIICHUN
MpodeccroHambHbBIX
Ba1a4

BAKOHBI ECTECTBEHHOHAYYHBIX
[TUCIIATUTAH, METOJIBI alreOphl 1
MATEeMaTUYECKOTO aHaJIH3a,

i hepeHInaIbHOTO U
MTHTETPAIbHOTO UCYUCIICHUS,
MUCIICHHBIX METOJIOB; (PU3HUECKUE
SIBJICHUSI U 3aKOHBI MEXaHUKU,
TePMOJIUHAMUKH, dJICKTPUUCCTBA
MarHeTU3Ma, OTITHUKH.

OI1K-3.2. Beinonnsiet aHanus u
MOJIETUPOBaHUE, TEOPETUUECKUE U
DKCIIEPUMEHTAILHBIE
FICCIIEIOBAHUS TIPH PEIICHUN
Mpo¢ecCHOHaIbHBIX 3a4a4 C
IICTIOIB30BaHUEM (PU3UKO-
MaTEMaTHYECKOTO arapara.
OI1K-3.3. [IpumeHsieT MeTObI
BBHISIBJICHUS TTPOOJIEM B
HIIEKTPOIHEPTETUUECKOU OTpaACIn
C HCTIOJIb30BaHUEM HABHIKOB
AHATTUTUYECKOTO U
DKCIIEPUMEHTATTEHOTO
ICCIIETOBAHUS OCHOBHBIX
(br3HYeCKUX 3aKOHOB U
TEeXHOJOTUYECKUX MTPOLIECCOB.

MaTeMaTHYECKOro amnmnapara
Teopur (PYHKIIUU HECKOJIBKHUX
[IepEMEHHBIX, TEOPUHU
(yHKIMH KOMITJIEKCHOTO
[IEPEMEHHOT0, TECOPUHU PSIIIOB,
reopun TUQHepeHINATHLHBIX
ypaBHEHHUI

'YMeTh: UCIIOJIb30BaTh
MaTeMaTHYeCKUH anmapar
Teoprur (PYHKIIMU HECKOJIBKUX
[IEPEMEHHBIX, TEOPUH
(YHKIIMI KOMITJIEKCHOTO
[IEPEMEHHOT0, TEOPUH PSIIIOB,
reopuu auddepeHIuanIbHbIX
YpaBHEHHI

Baanerb: 1eMOHCTpUpPYET
HABBIKU TEOPETUUECKUX
(YHKIIMI KOMIIJIEKCHOTO
[IEPEMEHHOT0, TEOPUH PSIIIOB,
reopuu audhepeHImanIbHbIX
YpaBHEHHI

4. CTpyKTYypa M cojiep:KaHHe JMCUHUILIMHBI (MoayJis) "MatemaTuka'
4.1. CTpyKTypa AUCHUIIIHHBI (MOIYJISA)

Buj yueOHoit padoThl

Bcero
JacoB

OO61mast TpyA0eMKOCTh/ 3a4eTHBIC €TUHULIBI

288/8

AynuTOpHBIE 3aHATHS

96

Jlexknuu

66




[TpakTrueckue 3aHATHS 30
JlaboparopHble 3aHATHS
CamocTosTenpHas pabora 165
Hrorosas popma KOHTPOJIsA
3auer
3ayeT ¢ OLICHKOU
DK3aMeH 27
Ne ce | Bwuabl yueOHoi1 padoThl, BKIOYAS
n/n Me CaMOCTOSITEJIbHYIO Pa0OTy
cT CTY/IEHTOB U TPYA0EMKOCTh (B
p KonTakTHasn CamocrosiTeb-
padora Has padora
IT|J | O K C g || I |
HaumMeHoBaHue pa3/ieioB U p % p y g o |P PP P Y
TeM AUCHUTIIHHBI (MOTYJIs1) B b2 B p | Hpyrue nm (0919 0P
e K |[O C BUbI e« |y B |B |B |[B |C
C 1l |T™ | p |B/€ |0 |camocT (e |, |e |e e |e |O
© gy |um a m® B jogTems x| |p |p |p P B
FHanFaHoﬁpaGOBKKKKa
Ol e o |b]©O | g | OTH Ba |, (a |a |a a |5
c|p p H |y (T |K|p 2P
K |H | K a M |y |€ |0 e |c |a
u Ll la A o e luldle |A
1. Pas
1.1. | Tema 1.1. Onpepnenmureriu |1 |4 |2 |2 |- | -4 2 - -] - - -
MATNUIIKL /TeKI s/
1.2. | Tema 1.2. Onpepnemurerm, ux| 1 | 4 | 2 | 2 |- | -4 2 - -] -1 |- - -
cBoiicTBa. Pemenue 3amau
[rrsmaxemrxrea l
1.3. | Tema 1.3. Matpursl, 1 4,22 |- |-4 2 - -] -1 |- - -
JIeWCTBUS HAJT HUMH.
1.4. | Tema 1.4. Cucremsl 11422 |- -4 2 - -] == |- - |-
TUHEHHBIX anre0pandecKux
paBHEHUH /nekius/
2. Pa3‘
2.1. | Tema 2.1. BexTopsl, 1 14122 4 2 = B T R - -
OCHOBHBIE MTOHATHUS /TIEKIHsA/
2.2. | Tema 2.2. BexTopsl, 1 14122 - -4 2 -0 -] -1 |- - -
OCHOBHBIC TTOHSTHS.
Darrroarrrza namarr [rxmaxemrxr al
2.3. | Tema 2.3. CkansipHoe, 1 14122 - -4 2 - - -] - - -
BEKTOPHOE U CMEIIaHHOE
2.4. | Tema 2.4. CkanspHoe 1 14122 - -4 2 -l -] -1 - - |-
MIPOU3BEICHNE BEKTOPOB.
Darrrarrrza namarr [rrmaxemyrrean |
2.5. | Tema 2.5. BexTopHoe 1 14122 - -4 2 - -0 -1 |- - |-
MIPOU3BEICHNE BEKTOPOB.
Doarnrarrmza nanarr /mnarsmrarea/
3. Pa3‘




3.1.

Tema 3.1 Aramutnueckas
TEOMETPHUsI Ha TUTIOCKOCTH.
CucreMa KOOpJIMHAT Ha
MJIOCKOCTH. Y paBHCHHE
UIMHAM Ha IIOCKOCTH /JIEKIAS/

3.2.

Tema 3.2 Cucrema KoopAUHAT
Ha M10CKOCTU. OCHOBHBIE
3a/la4l METO/1a KOOpJAMHAT Ha
IUIOCKOCTH. Pa3znudHble BUIBI
YpaBHEHUS NIPSIMOM Ha
r10ckocTy. [Ipsmast tnHus Ha
IJIOCKOCTH, OCHOBHBIE 33/1a41

3.3.

Tewma 3.3 JIunuu BTOpOro
nopsiiKa /MeKus/

3.4.

Tewma 3.4 JIunuu BTOpOro
HopsiiKa: OKPY>KHOCTb,
DILTUTIC, TUTIepOoIIa,
napaboiia. Pemenue 3agau

3.5.

Tema 3.5 AHamutuueckas
TEOMETPHUS B IIPOCTPAHCTRBE.
[ToBepXHOCTH U JTMHUH B
NpOCTpPAHCTBE /IeKuus /

3.6.

Tema 3.6 Paznuunabie BUOEI
YPaBHEHUI TJIOCKOCTH U
MPsIMOI B IPOCTPAHCTRBE.
[IpsiMast ¥ MIIOCKOCTH B
npoctpaHcTBe. Pemenue

Pa3

4.1.

Tema 4.1 MHoxecTBa.
JlelicTBUTENIbHBIE YHCIIA.
DyHKIIHS.

4.2

Tema 4.2 MHokecTBa.
JlelicTBUTENIbHBIE YHCIIA.
Oynkius. Pemenue 3anau
paKTHKa/

4.3

Tema 4.3 IIpenen pyHkuuu.
OCHOBHBIE TEOPEMBI O
npenenax. 3aMeqareabHble
npeenbl. DKBUBAJICHTHBIE
0ECKOHEUHO MaJible (QyHKIMU

4.4

Tema 4.4 Brruucnenue
npenenoB GyHKuu. Crocoob!
PacKpBITHS
HEOTpeAeIEHHOCTEH.

4.5

Tewma 4.5 HenpepbIBHOCTB
¢dbynkuii. Touku pa3peiBa, UX
Kiaccu(bUKaIus /IeKIus/

4.6

Tema 4.6 HenpepriBHOCTB
¢ynkuunit. Toukn paspeiBa, UX
kinaccugukanus. Perenue
3a/ay /mpakTuka/

Pa3

5.1

Tewma 5.1 IlonsTne
npousBoaHoU. [IpaBuna u

bopMyIibI




5.2

Tewma 5.2 Beruncienue
MPOU3BOHON (PYHKITHH.
Pemenue 3amay /mpaktuka/

5.3

Tema 5.3 Ilonsarue
muddepenimana GyHKIHH.
IIponsBoaHbIE U

Qg epeHIrabl BBICIINX

5.4

Tewma 5.4 [Iuddepennman
¢byakuun. [Ipumenenue
nuddepenmnmrana k
MPUOJIYKEHHBIM

5.5

Tema 5.5 IIpumenenue
MPOU3BOIHBIX K
I/ICCJ'IC,I[OBaHI/IIO byHKIIMN

[marerrrxea

5.6

Tema 5. 6 IIpumenenune
MPOU3BOTHBIX K
WCCJICTIOBAHHIO (DYHKIIHH.
Pemenue 3amau /mpakTuka/

5.7

Tema 5.7 OyHKUMU
HECKOJIBKHX TICPEMEHHBIX

5.8

Tewma 5.8 YacTHble
MPONU3BOJAHBIC IICPBOI'O U
BTOPOTO TIOPSIIKOB.
WccnenoBanue GpyHKINM
HCCKOJIbKHX ITCPEMCHHBIX Ha
SKCTpemyM. Pemenune 3amaq

[rxsmaxerrrse ol

Pa3

6.1

Tema 6.1 HeonpeaeneHHbli
WHTErpajl, €ro CBOMCTBA.
OCHOBHBIE METOIBI

6.2

/ 1
Tema 6.2 HeonpeneneHHbIi
WHTErpall, €ro CBOMCTBA.
OCHOBHBIE METOIBI
WHTErpupoBaHus. Pemenne

6.3

Tema 6.3 OnpeneneHHbIN
HMHTErpai, €ro OCHOBHEIC
cBorictBa. Popmyna HeroToHa

HMetiArrurta /narviruaal

6.4

Tema 6.4 Brruncnenue
ONpPENIETIEHHOTO UHTErpasa.
[IpunoxxeHus onpeaereHHoro
uHTerpana. Pemenue 3anau

paKTHKa/

6.5

Tema 6.5 HecoOGcTBeHHBIE
WHTETPaJIbI /JIeKIns1/

6.6

Tema 6.6 HecoOcTBeHHBIE
uHTerpaibl. Penenue 3amaq
IpaKkTHUKa/

OO0mas Tpy10eMKOCTh, B
yacax

136

70

66

98

49

54

dopmMa KOHTPOJIA:
JK3aMeH

4.2. Conep:xanue TUCUMILIMHBI (MOXYJIS)




B pasgene 4.2. mporpammbl yueOHOM auciumiuHbl «MaTemaTuka»  IPUBOMATCS KpaTKHe
QHHOTAllMM  CTPYKTYPHBIX  €IMHHUI[ Marepuana AucuMIUIMHBL. — ColepikaHue  ITUCLUIUIMHBI
CTPYKTYpHUpYETCSl IO pa3jienaM, TeMaM WM MOAYJSIM W pacKpblBaeTcsi B aHHOTALMSIX pabouei
OpOrpaMMbl €  JIOCTATOYHOM IOJIHOTOM, 4YTOObI oOOydarolyecs MOIJM U3ydaTb MaTepHal
CaMOCTOATEINIBHO, ONUPACh HA IPOIPAMMY

Pacnpenesienue ydyeOHBIX YaCOB 110 TeEMaM M BHAAM Y4eOHBIX 3aHATHI (0011asi TPYA0EMKOCTh
Y4eOHOI TUCHUTLUIMHBI — 8 3aUeTHBIX eTHHUI)

Tabnuya 4.1.

Pa3pen, tema Conep:kanue nporpaMMbl Y4eOHOM U CIATIINHbBI

BBenenue B Kypc¢ Hpez[MeT 1 3a7la4i Kypca MaT€MaTHKa. MecTo MaTeMaTHKU B CHCTEME HayK.
MaTEeMaTHKH

Paznen 1. DJieMeHTBhI JIUHEHOH ajiredpbl

Tema 1. Onpenenutenu u MaTpuLbl

Onpenenurenu, UX CBOMCTBA.

Marpuiipl, 1eCTBUS HAJ HUMH.

Tema 2 CucTeMbl TMHEHHBIX aareOpanvecKuX ypaBHECHHI

CucreMbl TUHEHHBIX anTreOpanyecKux YpaBHEHHM, METOIbI UX PELICHUS

Paznea 2. DJIeMeHThbI BeKTOPHO ajredpbl

Tema 1. BekTropbl, OCHOBHbIE OHATHUS

Bexkropsl, ocHOBHBIE ITOHATHSA. Pemenne 3anau

Tema 2. CxansipHOe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB
CkansipHoe Npou3BeiIeHne BEKTOpoB. Pemenue 3amaq

BekTtopHOe npon3BeieHne BEKTOPOB. Pemenne 3anau

CwmernranHOe TTpou3BeIeHNE BEKTOPOB. Perenue 3amaq

Paznen 3. AHanuTHYecKasi FTeOMeTpHus

Tema 1. AHanuTHYeCKas reoMeTpus Ha miockocTu. Cucrema KoopAHAT Ha
IIJIOCKOCTH. Y paBHEHME JINHUU HA IIJIOCKOCTH

Cucrema KoopAMHAT Ha MI0ckocTH. OCHOBHBIE 33a4u METO/[a KOOPIMHAT Ha
MJIOCKOCTH. PaznuyHbie BUIBI ypaBHEHUSI MIPSIMON Ha TIIOCKOCTH. [Ipsimast nmunHust
Ha IJIOCKOCTH, OCHOBHBIE 337ja4X

Tema 2. JIuaUM BTOPOTO MOPSIKA

JIuHMM BTOPOTO MOPSAKA: OKPYKHOCTb, SJUIUIIC, runiepOoia, napadona. Pemenue
3a1a4

Tema 3. AHanuTHYECKas reoOMeTpUsi B IpocTpaHcTBe. [IoBEpXHOCTH U TMHUY B
IIPOCTPAHCTBE

PaznuuHnbie BUIbI ypaBHEHUH MIJIOCKOCTH U MPSIMOM B mipocTpaHcTie. [Ipsimas u
IIJIOCKOCTh B IPOCTpaHCTBE. Pemenue 3amaqy

Tema 4. [ToBepXHOCTH BTOPOTO MOPS/IKA B IPOCTPAHCTBE

Kanonnueckue ypaBHEHHsI OBEPXHOCTEN BTOPOTO NOPsIKa.

Pa3nen 4 BBeaenue B MaTeMaTHYeCKU aHAJIU3

Tema 1. MuoxectBa. JleiictButenbubie uncna. yuknus. [locnenoBarensHoCTH
MmuoxectBa. JleficTBUTebHBIEC Yncaa. OYyHKIIUS.

Tema 2. Ilpenen dyakmun. OCHOBHBIE TEOPEMBI O TIpeiesiax. 3aMmedaTeIbHbIC
npeaesbl. JKBUBAJIEHTHBIE 0ECKOHEUHO Maible (DYHKITMH

Brruucnenne npenenos ¢pyakimu. CriocoObl paCKpPBITHS HEOTIPEIETICHHOCTEH.
Tema 3.HenpepbeiBHOCTE yHKIUNA. TOUKH pa3pbiBa, HX KilacCH(pUKaIus
HenpepsiBHOCTD PyHKIMI. Toukn paspeiBa, MX Kiaccuukams.




Pa3znen 5

OcHoBbI 11 PepeHIIHATBLHOT0 HCUHCTICHUS

Tewma 1. [Tonsitue mpoussoanoit. [Ipasuna u hopmynsl nuddepeHupoBanus
Brruucienue npou3BoIHON ()YHKITHH.

Tema 2. ITonstue nuddepennmana Gyuaxuuu. [Iponspoaubie u nuddepeHInabl
BBICIIIUX TOPSIIKOB

Jubdepennman dynakuun. [Ipumenenre nuddepeHimana K npruoInKeHHIM
BBIYHCIICHUSIM

Tewma 3. [IpumeHeHNE MPOU3BOIHBIX K UCCIICIOBAHUIO (DYHKITUN

[TpuMmeHeHne TPOU3BOTHBIX K UCCIEAOBAHUIO (DYHKIIHH.

Tema 4. OyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX

YacTHbIe MPOU3BOIHEIC IEPBOTO M BTOPOTO NOPSAAKOB. MccnenoBanue GyHKIUN
HECKOJIbKUX MTEPEMEHHBIX Ha IKCTPEMYM.

Pasznea 6

OcHOBBI HHTErpajJbHOr0 HCYUCJICHUSA

Tema 1. HeomnpeneneHnHblii HHTETpa, €ro cBoiicTBa. OCHOBHBIE METOIbI
WHTETPUPOBAHUS

Heomnpenenennsiit maTErpa, ero cBoiictBa. OCHOBHBIC METOIbI
uHTerpupoBanus. Tema 2. OnpenerneHHbIN HHTETpall, €ro OCHOBHBIE CBOMCTBA.
dopmyna HeroTona -JleliOHuIa Berauciienue onpeneaeHHoro HHTerpaia.
[IpunosxeHust onpeaesieHHOro HHTerpaa.

Tema 3. HecoOcTBeHHBIEC HHTETPAIIHI .

HecoOcTBennbie nHTErpaibl. Pemenue 3aga4q

YUEOHBIX 3aHSTUH:

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

[Tpu moaroroBke OaKanmaBpOB HCIOIB3YIOTCS CIEAYIOINE OCHOBHBIE ()OPMBI IIPOBECHUS

® UHTEpaKTHUBHBIE JIEKLIUH;
e JIeKUIMHU-TIpecC-KOH(PEPEHLINN;
® TPEHUHTU U CEMHHAPHI [0 PA3BUTHIO MPO(PECCHOHATBHBIX HABbIKOB;
e TpYINIOBBIE, HAYYHbIE JUCKYCCUU, 1€0aTHI.
Hanmenosanue
Ne pasena Tema u conepkanre KOMIBIOTEPHOTO
JUCIHUIIUHBI TpaKkTHKyMa
WNuTerpanbHoe 0O0630p METOIOB BBIYMCIICHUS] HEOTIPEAETIEHHBIX HHTETPAJIOB
3 UCYHCIIEHUE (PYHKIINU OmnpeneneHHbI HHTETPAJ M0 OTPE3KY U €r0 FT€OMETPUUECKHE
OJIHOM IIEPEMEHHOU MIPUIIOKEHUS
OOBIKHOBEHHbIE 0O0630p METOIOB pelIeHUs] TUHEHHBIX
4 muddepeHranbHbIe HEOJHOPOAHBIX AU depeHInaNbHBIX YpaBHEHHUH
ypaBHEHHUS
Teopust BEpoATHOCTEN U JuckpeTHas ciiydaliHasi BETMYMHA. 3aKOH paclpeIesICHUSI.
5 3JIEMEHTHI YuciioBbIE XapaKTEPUCTUKHU AUCKPETHON CIIyd4aliHON
MaTeMaTH4eCKON BEJINYMHBI.
CTATHUCTHKH O6paboTka pe3ynbTaToB dKcIiepuMenTa. Haxoxenue
JIOBEPUTENBHBIX UHTEPBAJIOB AJI1 MAaTEMATUUECKOTO
OKU/IaHUS
U CPEHEKBAIPATUYECKOTO OTKJIOHEHNS HOPMaJIbHO
pacnpeeIeHHON CITy4YalHOW BEJIMYHMHBI.
[TepBuyHas cratucTHyeckas oopaboTKa
AKCIEPUMEHTAIbHBIX TaHHBIX.
CocraBieHue BapuallMoHHOro psija. ['pynnuposka




JNaHHbIX. Haxox1eHue YicIoBbIX XapaKTEePUCTHK.
IToctpoenue rucrorpaMmmsl. AHaJIN3 MTOTY4EHHBIX

pe3ynbTaTOB.
Jlexyuu
HaunmenoBanue
No paszaena Tema u conepxanue 3aHITUA
JUCHHUTIIUHBI
1 Bektopnas anreGpa 1.10mnpeaenuTenuBTOPOrouTPEThErONoOPsIKAuUXCBOMCTBA.
U JIMHelHas anreopa. BrruncnenueonpeneanTenenTpeTberonopsiKapasaoKeHUEMIIOCTP
AHanuTHYECKas oke(cTonoiry).OnpeaenuTeNn n-ronopsiiKa, UX BEIYUCICHHE.
reoMeTpust Martpunpsaeiicreusaagaumu. Ooparaasmarpuria. CoOCTBEHHBICYN
CJ1aucOoOCTBEHHBIEBEKTOPHI. VICTI01b30BaHECOOCTBEHHBIX UM CEIBMAT
PUYHOMUCUHUCIEHUHU

Pemenne cucrembl anreOpanuecKuX JIMHEHWHBIX YpaBHEHUH C
NOMOIIBI0 00paTHOW Marpuibl, Mo Gopmyrnam Kpamepa, meTogom
l'aycca

JluneliHple omepanMu  HaJ BEKTOpaMM M MX  CBOMCTBA.
PasnoxxenueBektopamnobasucy. BeKTopsIBIpsIMOYTroIbHONCHCTEMEKO
OpJUHAT.

CkanspHoe,  BEKTOPHOE M  CMEIIAHHOE  MPOU3BEACHUS
BEKTOPOB;UXOIPEEIICHUS,0CHOBHBIECBONCTBA,CIIOCOOBIBBIUNCIICHUS
UIIPUMEHEHUAKPEIICHUIOTeOMeTpuYeCKUXuPr3nvecKrx3anad(3anay
a0 paboTe CUJIbl, 0 MOMEHTE CUJIBI).

IIpsmas Ha  mimockocTd  (pa3jiMyuHble  BUABl  YpaBHEHH
npsimoii). BzanMHoepacmonoxxeHne2-XnpsiMplx.

VYpaBHEHHUs IIJIOCKOCTEN U UX B3aUMHOE pacronoxenue. [Ipsmas B
IIPOCTpaHCTBE. BBIBOJ ypaBHEHUH IPSIMOM.

KpuBbIeMIOBEPXHOCTU 2 -TONOPSIKA; UXKAHOHUUECKAEYPABHEHU AN
IIOCTPOEHUE.

2 Bsenenue B Oynkius ogHoi mnepemenHoil. Ilpenen ¢yHkuuu. beckoHeuHo
aHaJIM3. Manble U OeckoHeuHo Oonbiune GyHkuuu. [ToHstue o cxogumoctu
JuddepenumanbHoe | YUCIOBOM MOCIEI0BATEIBHOCTH.
UCYHCIIEHUE [Ipupamenue ¢pynknuu. HenpepbslBHOCTh (PyHKIIMK B TOUKE U Ha
(GyHKIMN OJTHOM U uHTepBasie. ToukM pa3peiBa, UX KiIaccu(UKaIus.
HECKOJIbKUX [IpousBonHas (yHKUIMHU, €€ TeOMETPUYECKHII U MeXaHWYEeCKUI
IIEPEMEHHBIX cmbiciibl.  [IpaBuna  muddepennuponanus.  Ilapamerpuueckoe

3aJlaHue PYHKIIUH.

Huddepenunandynkium,eroreomerpuueckuiicmpici. I Ipumenenune
b depeHranaBnprOINKEHHBIX BHIYUCICHUSX.

OcHoBHBIeTEOpEeMBI TN (D (hepEeHIINATBHOTOUCUUCICHUSINUXTEOMETP
nueckaswnmoctpanus. [Ipasuno Jlonurans.

Bo3zpacranue u yObiBaHHe (YHKIMHM Ha MHTEpBalie. DKCTPEMYM,
HauOoJblllee M  HauUMEHbIllee 3HAuYeHHWE (YHKIUH  OJHOM
IIEPEMEHHOI Ha NHTEpPBAJIE.

Boeimykiocts, Touku mnepernba KpuBoil. AcumnToThl. OO6mias
cxeMa McciIeJ0BaHus GYHKIIMU OJJHOM IepeMEeHHOM.

OYHKIMS HECKOJIbKUX TEPEMEHHBIX, O00JIaCTh OIpeaeTIeHHUs.
[Tpenen ¢yHkMM ABYX mepeMeHHbIX. HermpephIBHOCTh (YHKIUU B
TOuKke M B obOnacTu. YacTHble MPOU3BOJHBIC; UX I'€OMETPUUECKUN
CMBICIL.

OkcrpemyMpyHKIMHUBYXTIepeMeHHbIX . Hax ok ieHrenan0opIiero
MHAMMEHBIIET03HAaYCHUH (D YHKIIMUABYXIIEPEMEHHBIX B 3aMKHYTOM




OTpaHUYEHHOU 00IacTH.

NHuterpansnoe
UCUHUCIICHUE
byHKIMU OTHOM
MepEeMEHHON

[TepBoobOpasnas. TeopeMmaopa3sHOCTHIIEPBOOOPA3HBIX, HEOIIPEICITICH
HBIMUHTETpaa. MeTOIBIMHTET PUPOBAHUS, UCITOIH30BAHUECTAOTHITTHTE
rpaJioB.

3amavya O IUIONMIAJM KPUBOJWHEWHOW Tparelnuu, IPUBOISAIIAS
KIOHSTHIOONPEIEICHHOTOMHTErpaanooTpe3Ky. Onpe1e e HHBIMUHT
erpajnooTpe3Ky(onpeaeneHue, OCHOBHBIE CBOMCTBA).

Brruncnenneonpenenennoronnrerpaina. @opmynaHeroToHa-
Jletioruma. HecoOCTBEHHBIMMHTET paIT, ONIPEICICHUCUBBIYUCIICHUE.

[Ipunosxxenust onpeaesieHHOro UHTETpalia B TEOMETPHH.

TeopembrobOorieHke,0cpeaHeM, 01 DG epeHITMPOBAHUMHHTET PATACTT
€pPEMEHHBIMBEPXHUMIIPEICTIOM.

OOBIKHOBEHHBIE
Qg epeHImaIbHbIe
ypaBHEHHS

3agauu, npuBosIue K 1updepeHInanIbHbIM
ypaBHeHHsIM. OnipeieneHre1u¢ hepeHnaIbHOr0ypaBHEHUS, ETOTIOPSI
nkaupewenus.3agadaKomunreopemaKommistypaBuenuid | -
romnopsaka.O011een 4aCTHOE PELICHHUS.

OcHoBHble  TuUNBl  AuddepeHnanbHbpIX  ypaBHEHHH  1-r0
nopsiaka. ludepeHnmansapieypaBHEHUABBICIIAXTTOPIIKOB. nud dhe
peHLuanbHbleypaBHeHUsIBTOporonopsika.3agayaKomu.O0meen
YAaCTHOE PEIICHHUS.

HuddepenunanbHbleypaBHEHUSBTOPOrONOPSIIKA, Oy CKAIOIUETIO
HUKEHHUETIOPSIIKAa, METOIbIPELLICHUSI.

JIuneitnslenuddepeHunanbHpIeypaBHEHHUSIN -
ronopsaka. PyH1aMeHTAIbHASCUCTEMAPEILICHUMIIMHEHOT OO JTHOPO
Horo ¢ G epeHIaIbHOIOypaBHEHHUS.

TeopemblOCTPYKTYpeOoOIIerOpeIeHUSITNHEHHOT00 THOPOITHOTOUITH
HEIHOTrOHEOAHOPOAHOT 0T (hepeHIINATEHOTOYPAaBHEHHUS.

JluneiiHple OAHOpPOIHBIE AU(QEpeHlnaIbHble YpaBHEHUS C
MIOCTOSIHHBIMU KO3 puLHEeHTaMH. XapaKkTepuCcTUIECKOe
ypaBHeHue. KommekcHsleuncnanaeicrsuacauMu. Haxoxnenneyn
JTAMEHTAJIbHONCUCTEMBI PELICHU.

MerToabIpereHUsIIHEeHHBIXHE0 THOPOIHBIX TU(P epeHITNATBHBIXY
paBHEHUI(METOIHEONPEICIEHHBIXKOA () (PUIIMEHTOB,METOIBApUALIUU
IPOM3BOJIbHBIX TOCTOSIHHBIX )

Teopus
BEPOSATHOCTEN U
3JIEMEHTHI
MaTeMaTU4YeCKOM
CTaTUCTUKHU

CayuaiinplecoObiTusi. AnredpacoOsituit. OTHOCHTENBbHAsTHacTOTa. K
JJACCUYECKOE,T€OMETPUIECKOE,aKCHOMAaTHYECKOEOIPEIETIEHUABEPOS
THOCTH.

OCHOBHBIETEOPEMBITEOPUUBEPOATHOCTEN. 3aBUCUMOCThUHE3aBUCH
MocThco0bITHI. HagexxHocThanementa. Hanesxxnoctecxem. @opmynan
oJIHOMBeposiTHOCTH rdopmyna baiieca.

Cxemabepnymnu.®@opmynabepnyu.JIokanbHassuMHTErpanbHas
opmynsiMyaBpa-Jlamtacannxnpumenenne. @opmynal lyaccona.

JIUCKpEeTHbIE M HENpEpbIBHBIE  CIy4YaliHbIE  BEJIMYHHBI.
D yHKIUAPACIIPENEIEHUS, INIOTHOCTBBEPOSATHOCTUNYUCIIOBBIEXAPAKT
€pUCTUKH(MAaTEMaTHUECKOEOKUJAHUE, TUCTIEPCUS,CPETHEKBAIPATHY
€CKO€ OTKJIOHEHHE B UX CMBICI).

O0630pocHOBHBIXpacnpeaeneHuii(onnomuanbHoe, [ lyaccona,paBHO
MepHoOe,lToKa3aTeIbHOe, HopManbHoepacnpeaeaeHus). PorsHopMaib
HOTropacmpeneiaeHus (IpUMepsl).

3akoH OONBIIMX YHCEl W €ro MpHUMEHEHHE.
LHEHTPAIBHOWN MPEACIbHON TEOPEME U €€ TPUMEHEHHE.

Ilonartue o




[IpenmeTmMaTeMaTn4eCKOUCTAaTUCTUKU. ] €HEPATbHASICOBOKYITHOCTh
uBbIOOpKA. CTAaTUCTUYECKUUPSIT, CTATUCTUYECKAs D YHKITUpACTIpEIeIT
eHHsI,rucTorpaMma. T ouedHbIeOlIeHKUITapaMeTpOBpacpeAeICHUS IO
BBIOOPKE(COCTOSITENIBHOCTh, HECMEIIEHHOCTD OLIEHKH ).

OTbickaHue JIOBEPUTEIbHBIX MHTEPBAJIOB TUISE
MaTeMaTU4YeCKOT00XKHUJaHUSU U CIIEPCUUHOPMATIBHOPACTIPEICTICHHO
HcIy4ailHOMBEJIIMYUHBI.

Hpaxmuuecxuemnﬂmuﬂ

HaumenoBaunue

pasaciia IMCHUIITIMHBL

Tema u COACPIKAHNUE 3aHATHA

BekropHas
anrebpa W JUHEHHas
anredpa.
AHanuTH4ecKas

IreoMCTpuUs

1.1 Omnpenenurenun BTOPOrO M TPETHErO IOPAAKA, BBIYHACICHMS,
cBoOWicTBa. MMHOpPBI M anreOpanyeckue JONOJIHEHUS 3JIEMEHTOB.
Paznoxenne omnpenenuTenst MO CTPOKE W MO cToioiy. Dopmyssl
Kpamepa.

1.2 Marpunpl. Onepanuu Hajg Marpuinamud. OOpaTHash MaTpula.
Pemenne cucreM IMHEWHBIX ypaBHEHHH C TOMOIIBIO OOpaTHOU
Marpuuel. Merog I'aycca.

1.3 BekTopbl B IPSMOYTOJIBHOM CUCTEME KOOPIMHAT; OIEpalyu
Haj BekTopamu. OpT BEKTOpa, HANPABJISAIOUIME KOCUHYCHI BEKTOPA,
MPU3HAK KOJUJIMHEAPHOCTH BEKTOPOB. JleneHue oTpe3ka B JAHHOM
OTHOIIECHHUHU.

1.4 CkanspHoe, BEKTOPHOE U CMEIIAaHHOE MPOU3BEIEHUS BEKTOPOB,
OIpeZe/ICHUs, CBOWCTBA, BbIUMCICHME. [IpMMEHEHHME K pELICHMIO
reOMETPUUECKUX U PU3UUECKUX 3a]1a4.

1.5 TlpsAmast Ha IUIOCKOCTH, pa3IMYHbIE BUJbl YPABHEHUS IPSMOMH,
B3alMHOE PACIIOJIOKEHHE JBYX NPAMBIX, YTOJI MEXIY HUMH.

1.6 ITnockocTs M mpsiMasi B IPOCTPAHCTBE. Y PaBHEHUE IUIOCKOCTH
[0 TOYKE U HOPMaJIbHOMY BeKTOpy. PaznnuHble BUABI ypaBHEHH

HpHMOﬁ. BzaumHoe PpacCIiOJIOKECHHUE INIOCKOCTEHN U MMPAMBIX.

Beenenue B
aHaJIns3.
HNudbdepennmanbaoe
ucuucieHue (GpyHKIUU
OJTHOM M HECKOJBLKHUX

MePEMEHHBIX

2.1 MeToapl BEIUUCICHUS MMpEacCIIOB. HpI/IMeHeHI/Ie OKBUBAJICHTHBIX

0EeCKOHEYHO GyHKIIMH B

ManbiX. HenpepbIBHOCTH TOUKE.
HccnenoBanue Touek pa3pbiBa PyHKIIMH.

2.2
Npou3BefeHnss M yacTHOro (yHkumid. Ilpou3BogHAs CIOXHOM
byHKIMM, QYHKIWH,

VYpaBHEHHUs KacaTeIbHON U HOPMAJIM K KPUBOW B JAHHOM TOYKE.

Onpenenenne  npousBonHoil.  [IpousBomHas  cyMMbl,

3aJIaHHOM  HESIBHO M TMapaMETPUYECKH.

2.3 Ipasuino Jlonutans. MccnenoBanue GpyHKuu 1o odIieit cxeme:
TOUYKH SKCTPEMYMa, TOUKHU Nepernda, aCUMITOTHL.
2.4 O6mactp onpeneneHus (GYHKIUH IBYX MEpeMEHHBIX. YacTHbIE

MpOW3BOJHBIE TepBOro mopsnka. Ilomaenii  auddepennmarn.




YacTHble NPOU3BOAHBIE (YHKIMM, 33JaHHOW HEIBHO. YacTHbIE
IIPOU3BOIHBIE BTOPOT'O MOPSAKA.

2.5 DOkcrpemyM (yHKIMH 1BYX TnepeMeHHbIX. Haumbonbiiee u
HauMeEHbIIee 3HAYCHUS (YHKIMH, HENPEpPbIBHOM B 3aMKHYTOM

OTpaHUYEHHOU 00JIaCTH

NurterpansHoe
ucyucieHue (QpyHKIUU

OJIHOU IIEPEMEHHOMN

3.1 Meroasl uWHTErpupoBaHUsA. TaOnuIla HWHTErPaJIOB.
ITonBenenue byHKIHHA O 3HAK muddepennmana.
WNHurterpupoBanue TPUTOHOMETPUYECKUX byHKUINH.
HHTerpupoBanue 1o 4acTsm.

HNHTerpupoBanne  panuMoHaJIbHBIX  JpoOed.  3ameHa
MEPEeMEHHBIX JUISI WHTETPalioB, COAEpXKAIIUX HpPpalOHATbHbIE
GbyHKIHN.

3.2 ®opmyna Herorona-Jleitbuuua. MHTerpupoBanue 1mno
4acTIM B ONPEIEICHHOM HHTErpajie, 3aMeHa [epeMEHHOM.
Borluncnenne 1uiomiaayM  KpUBOJIMHEMHON Tpameuuu, oObema
¢burypsl BpameHus,

JUIMHBI KPUBOM.

OOBIKHOBEHHBI
e muddepenunanbHbIe

YpaBHEHUSA

4.1 3apaum, npuBoadALIe K qU(PepeHINaTbHBIM YPAaBHEHUIM.
Juddepenunanbabie ypaBHEHHS C Pa3aeITIONIMHUACS
nepeMeHHbIMU. OtHOpoAHbIE T epeHIalIbHbIE YpaBHEHUS
MIEPBOTO MOPsAIKA

4.2 JInneiinsle nuddepeHnnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.
VYpaBHenue beprymum

4.3 luddepenmanbHble ypaBHEHUS] BTOPOTO MOPSAIKA,
JOITYCKAIOIUE MIOHMKEHUS TTOPsIIKA.

4.4 JIuneiinsle oqHOpOHBIE MU depeHIaTbHbIe YPABHEHUS
BBICIIIMX MOPSAKOB C MOCTOSSHHBIMU KO3 (QULIUEHTaAMH.
@yH/1aMEHTAIIbHASI CUCTEMA PELICHU.

4.5 JluHeliHple HEOJHOPOIHBIE YPAaBHEHUS C IOCTOSHHBIMU
KodpuureHTaMu. MeToJ] HeOoNpeneNeHHbIX KO3(PPHUIMEHTOB.

MCTOJI Bapualnuu IMpoOu3BOJIBHBIX ITOCTOAHHBIX.

Teopus
BEPOATHOCTEMN 5
3JIEMEHTHI
MaTeMaTU4eCKON

CTaTHUCTHUKU

5.1 DneMeHThl KOMOMHATOPHUKU: TIEPECTAHOBKH, COUETaHUS,
pasmemienus. Kinaccudyeckoe onpeseneHie BEpOSTHOCTH COOBITHSI.
I'eomeTprueckue BEpOSATHOCTH.

5.2 TeopeMsl CIIOKEHUS U YMHOKEHUS BEPOSTHOCTEM.

5.3 @opmyibl moHOM BepossTHOCTH. Dopmyrna baiteca.

5.4 ®opmyna bepuymu. JlokanbHas 1 HHTErpajibHast HOPMYJIbI

Myagpa-Jlamnaca. @opmyia [lyaccona.




5.5 JluckpeTHble cilyyaiiHble BETUYHUHBI. 3aKOHBI PACIIPENEICHMSL.
UucnoBble XapaKTEPUCTUKU JAUCKPETHBIX CITyYalHbIX BEJIUYUH.
5.6 HenpepriBHbIE cilydyaliHble BeITMYUHBI. DYyHKIIHS
pacrpeneneHus, JI0THOCTh pacipeieeHUs BEpOSTHOCTEM.
UucnoBble XapaKTEPUCTUKU HEMIPEPHIBHBIX CIYYAMHBIX BEIHUYHH.
5.7 HopManbHOE pacrpeiesieHHeE.

5.8 Toueunsle 1 MHTEpPBaIbHBIE OLEHKU. OThICKAaHUE
JIOBEPUTEIIBHBIX UHTEPBAJIOB JUIsl MATEMATUYECKOTO 0KMIaHUS U

JIMCTIEPCUU HOPMAJIbHO PACIIPEACICHHON CIy4YailHON BEJIUYUHBI

I'pynnogvle u uHOuBUOYaIbHbIE KOHCYIbMAYUU NO KYPCOBLIM PAbOMAam
Y4eOHbIM MJIAHOM HE MPEyCMOTPEHBI

6. CamocrosiTesqibHAasi pad0Ta 00y4aroIerocsi B NepHO TEOPETHYECKOro 00yUeHust

CamocrosTenbpHas padoTa 00ydaronierocs B MepruoJi TEOPETHUECKOTr0 00yUeHHS BKITIOYAET
B ce0s:

e (CaMOCTOATENBHYI0 TOATOTOBKY K  Yy4YE€OHBIM  3aHATUSIM, BKJIIOYas
MOJTOTOBKY K ayTUTOPHBIM (hOpMaM TEKYIIET0 KOHTPOJIS yCIIEeBAaEMOCTH.
° CamocTosTeTbHOE U3YYEHUE TEOPETUUECKOTO MaTepHaa.
° BrimosHeHME JOMAaNTHUX 3aJaHUH.

B Ta6JII/IIIe YKa3aHbl TEMBI AJI1 CaMOCTOATCIIBHOI'O U3YYCHHU A O6y‘IaIOHII/IMC$II

HanmenoBanue
Ne Temsl 171 CaMOCTOSTENIBHOTO U3YYEHUS
pazznena
JUCIUIINHBI
Bekropnas anrebpa u UccnenoBanue oqHOPOIHBIX CUCTEM JIMHEMHBIX
JTUHEeWHas anredpa. YPaBHEHHUH, BBIBOJI ypaBHEHUS MPSAMOM Ha IJIOCKOCTH
AHanuTuyeckas reoMeTpHs. 10 TOYKE U HOPMAJIbHOMY BEKTOPY, BHIPAKEHUE
1 YCIIOBUH NapajuIeIbHOCTU U MEPIEHAUKYISIPHOCTH
NPSIMBIX Yyepe3 KO3PPUIUEHTHI 00X ypaBHEHUIN
IPSIMBIX, B3aUMHOE PACIIONIOKEHHUE MTPSMON U
IJIOCKOCTH B IPOCTPAHCTBE.
BBenenue B ananus. HaxosxneHue npon3BoJHON (GYHKIUHU B TOUKE MO
2 JuddepenunanbHoe OTIPEIENIEHUIO ITPOU3BOIHOM, BHIBOJI HEKOTOPBIX
UCUHUCIIeHUE (PYHKIIUH OJHOM TaOJIMYHBIX MPOU3BOAHBIX, TEOMETPUUYECKHE
1 HECKOJIBKHX NMEPEMEHHBIX. MPUJIOKEHUS] TPOU3BOTHOM.
WHTerpanbHOE UCUnCIeHnE WuTerpupoBaHue o CIpaBOYHUKY, PELLIEHUE
(GyHKIIUM OJTHOU JIOTIOTHUTEIIBHBIX 33/1a4 HA T€OMETPUUECKHE
3 IIEPEMEHHOM. IIPWJIOKEHUSI MHTETpaJla, UCCIEA0BAHUE CXOAUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB 10 OINPEAETICHHUIO,
IIPWJIOKEHUS ONPEAECIEHHOTO UHTErpaa Mo OTPE3Ky B
MEXAaHMKE.
OOBIKHOBEHHBIE 3anaqu, MIpUBOAALIUE K
4 nuddepeHnnagbHbIe muddepeHIMaTbHBIMYpaBHEHUSIM, T hepeHIanbH
YPaBHEHUS. bIEYPABHEHUSI2-TO
MOpsAJIKa, JOMYyCKAIOIINe MOHKEHNE TTOPAIKa,
METOJIbl UX PELICHUS




Teopust BepoATHOCTEHN U HaxoxxnenneyHkiuupacnpeieIeHuInIuCIOBBIXXap
5 3JIEMEHTBI MATEMATUYECKON AKTEPUCTUKOCHOBHBIXPACIIPEACIICHU N
CTaTUCTHUKH. (mokazarenbHOE, paBHOMEpHOE, [lyaccona).

Ilepeuensv hopm mexywezo konmpons:
[] KoHTpOJIbHAs paboTa;
[] noMarHee 3a/laHue;
[ kouTpoabHOE 3aianue o Koll.
KonrtpomnbHbie paboThl
Kontponsnas padora Nel «Texuuka nuddepennmupoBanus» (1 cemectp)
Konrponbnas padora Ne2 «OOsikHOBEeHHBIE MU (DepeHInanbHbIe ypaBHEHU» (2 ceMecTp)
JomarHue 3aganus
Homamnee 3ananue Nel (1 cemectp) «BekropHas anredpa v aHATUTHYECKasi TE€OMETpPUs
Homamrree 3aganue No2 (1 cemectp) «IIponsBoHas u ee MPUITOKEHUSD
Jowmamrnee 3ananue Ne3 (1 cemectp) «HeonpeneneHHslit HHTErpam»

Tunogvie KOHmMpoObLHBIE 300AHUA POPM MEKYULE20 KOHIMPONA:
O0pasenkonTponbHOipadoThiNe | «TexnukamudhepenmpoBanusi»( 1 cemect
p).Bapuantl

1)  Haiitu npousBoHbIC
2)  KpuBas 3a1aHa apaMeTpHICCKH:

1+¢7 .Haiitu koopiHaTh! TOUKH M, COOTBETCTBYIOIIEH t=-2.
Bbruncnuts yrinoBoit kKoapuIeHT kacatebHOM K KpUBOM B Touke M.

3)  Haiitu 3HaueHHE POU3BOIHON HESIBHOM (YHKIMU
¥ L ;s — X1
e TXy=e€ B Touke M(1,0).

4) Hamucatb ypaBHEHHE KacaTeIbHON K KPHBOM = ,€CJTU U3BECTHO, YTO
- (2x—1)°

KacaTelbHasl TEPIeHAUKYISIPHA MPSMOIL .
yv=2x+1
QO0paszeny koHTpoIbHONU paboTel No2  «OObIKHOBeHHBIE auddepeHIMAIBHEIE YDABHEHUD)

(2cemectp) Bapuanrl.

1)  Pemmrts 3aqauy Komm:

Jo¥ E R ey
y=s+ i+ ev()=0

1
o

2)  Haiitu oOriee pereHue:

gin® x

¥y —y-ctgx =

.
3)  Haiiru obmiee pelenue, MCIOIb3ys METO/I HEOIPEAEIEHHBIX KOO HUIMEHTOB:
yv"'—2y' — 3y = 2cos3x

4)  HarmucaTp BHJI OOIIETO PEIICHHS:
¥y ' +8y"+20y' =—-5—x-cos2x+e ¥sin2x



5) Haiitu oOmiee perieHHe, HWCMONB3Yys METOJ BapualMd  MPOU3BOJBHBIX
MOCTOSIHHBIX.

Obpazenr _gomarmHero 3amanus  Nel (lcemectp) «BekTtopHas anreOpa W aHAIMTHYECKas
reomerpusi» Bapuant 1.=(-2,11),

e @a=(54)b=(1-1)
(@a—2b)-(b—27)

3) BbIuuCIUTH

—_— -

ac = bé =90° ecmn b =1(222),

_ AE
4) BBIYHCIHTH IPOEKIHIO BeKTOpat — (L=3.1)na och BEKTOpa ,eCIn
A(-5,7,-6)uB(7,-9,9).

5) BbIMHUCIHTL KOCHHYC YIIla, 00pa30BAHHOTO BEKTOPAMH:
a=01,1,1)ub=(222)

6)F = (—2,—2,—2), B(9,—7,5), A(10,—8,3).Haiitu M, (F),

7)Haiitu moiaae napauienorpaMma, ocTpOEHHOTO Ha BEKTOpax

3@—2buza+ 3b al S.adbl =5 aby 30°

8)JIexarmurouknA(1,2,-1),B(0,1,5),C(-1,2,1)uD(2,1,3)BoaHONUIIIOCKOCTH?

9) CocTaBuTh
ypaBHEHUENPAMOii, ipoxoasiieiuepe3ToukyA( 1,3 )uneprneH ANKyIspHORKIPAMOM,COSIUHS
romeiitoukuB(2,-1)uC(-8,2).

10)  HaiiTukoopaMHATHIBEPIIMHUYPABHCHHUS IHArOHAJICHKBAIpaTa,eCIIMU3BECTHBIYPABHEHHUSIO
JTHOKCTOPOHBIA B:x+y-5=0ukoopaunarsiroukunepeceuenusinaronaneiik (4,4).

11)  TouxkaP(-2,1,-
2)cayKUTOCHOBaHUEMIIEPIIEH UK YIS pa,0NyIIEHHOTOM3HAYaIaKoOpAMHATHAIIIIOCKOCTh.C
OCTaBUTbYPAaBHEHUEITOUIIIIOCKOCTH.

12)  UYepesroukuA(12,-6,1)uB(-6,6,-
5)npoeneHanpsmas. OnpenenThbTOUKUIEPECEUSHUSIITOUTPIMONCKOOPAMHATHBIMUIIIOCK

OCTSIMH.
13) HaiitrocHOBaHHETIEPIICH TUKYIISIPa,0yIeHHOron3ToukuA (3,0,4)HaruiockocTem: 2x+y+3z-
6=0.
14) Pa3noxuTh ONpeEeTUTENh IO IEPBOM CTPOKE
2 -1 3
3 1 -5
4 -1 1

14) Peumrts cuctemy

x+ ¥+ z=¢6,
[ Sx+4v+3z= 22,
10x+5y+ =z =23
15) Pemmts cucremy
Xy —2%;+3x3+ x3=28,
[ X+ 2x3— 2x, =3,
1—3::1 + 2x; — 2x5+ 2x, =17,
Xy —3x:+ x3— 2x.= 8.



O6pazeryromaniHerozananusaNe? «l IpousBogHaseenpuoxeHus»( 1 cemectp
)BapuanTl

o o !
1. Vcnionb3ys onpeneneHue mpou3BOAHOM, maitri/ () s byHKIIH

flx)=e

2. Haitt npon3BOHBIE CIEAYIONHMX (DYHKITHH:

1+3%% 1

T

21 ¥ 73 _sxf_z'x .
22 . v = :r:—v:r—E
: —
2.3 2:1?' = (3x + 7)inx — 2In4.
v =e*tgx —+/e _1.='v=_5a;‘r"ccthx + 3arctgx
25 . 26 L 335 ssx—3
v = (1 — x)arccosx — arccos0,1 Y=
2.7 . . — 2.8 .
¥ = v Esinx v = 1-3x
29 . 2.10° In{1-3x]),
PR - cog® x
211, y=Ve¥ -1 212 Sy
a1
213. V= i-'?a:rcsiﬂy’x +1 214, y = 3arcerg” =z
x = arctgt,
;=12 .
2150 ¥ =3t 2.tgy = (x*+2)y.
217. y=(1-¥x)

3. Hamucarb ypaBHeHUsI KaCaTeIIbHOM K HOPMATU K~ % + 5 = 2y~
kpuBoitBTOUKeMo(3;-2). Crienarh 4eprex.

4. HammcaTh ypaBHEHME OHOM U3 KacaTelbHbIX K KpuBoit ¥ — @7Ct434aq uro sTa
9 9

KacaTelbHasi mepreH MKy BpHa ApsMoit
x =t — sint,

5. 3aKoH JBW)XEHHS MaTepUaTbHOM TOIIKI/I:L*’ =1—cost.

[
LI

IToka3zars, 4TO _ pu '3 TPaeKTOpHs JBYDKEHUS
prIMyIO} $= V3 - ?j, Y HalTH yroJI MKy TPACKTOPUEH U MPSAMOM.
OOpaseromarnnero3aianusaNe3 «HeomnpeaeneHHblit HHTErpam»
(1cemectp).Bapuanrl.
I
o i i y
1) ’ 2)._I |mcosx ——-+10)dx
— iz
3). 4) ;
rTE—ginx o xdx retdx
: smz.x; dx ! 6) J xt—3 ! 7) J 1—e¥ !
. ) rodx
[tgRx—Ddx 9) 10) I 22,
- dx

11) [ctg7dx 12) = 1)

MepecCeKacT
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@OpMBITPOMEKYTOUHONATTECTALIUN:IK3aMEHBO23CcEMECTpaXx.

BOHpOCBI K OK3aMCHY NPCACTaBJICHbI B CDOH,I[G OLCHOYHBIX 3HaHUHI

7. YueOHO-MeTOAMYECKOE M MAaTepHAJbLHO-TEXHHYECKOe olecnevyeHne JTUCHMILIHMHBI
(monyns) «MaTeMaTHKa))

7.1 llepeyeHb OCHOBHOM ¥ J1ONOJHUTEIbHOM JIUTEPATYPbl, HEOOXOAMMOWIJISA 0CBOEHMSI
AUCHHUILIMHBI (MOZYJIs1)

OcHoBHast
JuTeparypa
Ne ABTOpBI, 3arnagme H3paTeancTBO Koi-Bo
COCTABHUTEJIH , TO1
JL1.1 I'mypman, Teopust BepoaTHOCTEN U M.:FOpaiir,
B.E. MaTeMaTUYeCKasl CTaTUCTHUKA 2008, 2011
J.1.2 I'mypman, B.E. | PykoBoxcTBo K pemienuto 3agad 1 | M.: Beiciias
YIIPAKHEHUH 110 TEOPUH mkoia, 2003
BEPOSITHOCTEN M MATEMATUYECKOU
CTaTHCTHUKE
J.1.3 3aitnes, U.A Briciias maTemartuka M.: ipoda,
2005
JI.1.6 Mnmaues, 3agavHuK 10 BBICIIE MaTeMaTuke | M.: Bricml.
B.C. k., 2001
JlomoJHHTEIBLHA
sl JIMTeparypa
J.2.1 bapanoga, I [TpakTuyeckoe nocobue mo CII6.: uTep,
BBICIIICH MaTeMaTHKe 2010
J1.2.2 boromoros, MaremMaTuka M.: KOpaiir,
H.I., 2013
J.2.3 Bentuens, 3agauu ¥ ynpaxxkHeHus 1o reopun | M.: Academia,
E.C, BEPOSTHOCTEH 2005
OBuapos, JI.A.
J.2.4 Bunenkwu, Beiciias maremaruka: TuHEHHAS P.na Jl.:
N.B., I'pobep, | anrebpa, aHanuTHIECKAs ®enukc, 2011
B.H. reomeTpus, TudPpepeHraIbHbIe
WCYUCIICHUS
JI.2.5 Briroackui, CnpaBOYHUK 1O BhICHIEH M.: ACT, 2008
M. MaTEMaTHUKE
J1.2.6 WUnbun, B.A., Briciias matremaTruka M.: IIpocnekr,
J.2.7 Kpuuxkos, JI.B. | Beiciiasg Mmatematuka B Bonpocax | M.: IIpocnexkr,
U OTBETaxX




J1.2.8 [Mumnaves, B. | Kypc Bbiciiell MaTeMaTuKu M.: FOHUKC,
C. 2007

7.2. UnTEepHeT-pecypchl
http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunast snekrponHas 6ubanorexa
http://elibrary.ru/default.asp Poccuiickas HaunoHanpHas OUOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnexrponHas 6ubIHOTEKa Poccuiickoit
roCcyJIapCTBEHHON OMOINOTEKH

7.3. lIlporpammHoe obecneyeHue
YHuuBepcuter obecriedeH HEOOXOAMMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U CBOOOJHO
pacIpoCTpaHsIeMOro NPOrpaMMHOro 00€CIIeYeH s], B TOM YUCIIE OTEUECTBEHHOTO MPOU3BO/ICTBA.
Kaxapiii oOydaromiuiics B Te€UeHHE BCEro nepuoja oOydeHusi oOecredeH HHAWBHYaTbHBIM
HEOTPAaHMYEHHBIM  JIOCTYIIOM K  JJIEKTPOHHOH  HMH(OPMAIIMOHHO-00pa30BaTeIbHOW  Ccpene
VHHBEpCUTETa U3 000N TOUKH, B KOTOPOM UMeeTcss JOCTynl K HHPOPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOMN ceTH «/HTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.
YHuuBepcuter 00ecledyeH CIEIYIOIIMM KOMIUJIEKTOM — JUIIEH3MOHHOTO  IPOrpaMMHOTO
oOecrieyeHus.
1. JluneH3uoHHOE MporpaMMHOE oOecreueHue, ucnonblyemoe B Uarl'y
1.1. MicrosoftWindows 7
1.2. MicrosoftOffice 2007
1.3. Iporpammusrit kommieke MMUC “Jlekanar”
1.4. TIporpammusiit kommuiekc MMUC “Busyansnas Ctyaust TectupoBanus’™
1.5. AntuupychHoe [10 Eset Nod32

1.6. CnpaBouHo-npaBoBasi cucrema “T'apant”

Hapsu:[y C TpaAUOWOHHBIMHM HU3AAHUAMHU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXXHOCTH
MOJI30BATHCS SJICKTPOHHBIMHU MMOJTHOTECKCTOBBIMHA Oazamu JaHHBIX:


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

No Bun HaunmenoBanue 31eKTpOHHOTO JIOKyMEHT-OCHOBaHHUE
/1 | AJIEKTPOHHOTO 00pa3oBaTeNBHOIO pecypca, BO3HHKHOBEHUS IpaBa
00pa30BaTeNbHOTO| 3JIEKTPOHHOTO HHPOPMAIMOHHOTO T10JI30BAHUS AIEKTPOHHBIM
pecypca, pecypca 00pa3oBaTeNbHBIM PECYPCOM,
3JIEKTPOHHOTO AIIEKTPOHHBIM UH(POPMAITUOHHBIM
uHpopma- pecypcoM (10roBopbl, COTJIAIIEHUs
LIUOHHOT'O U Ipyroe, OTKPHIBAIOIIUE JOCTYII K
pecypca AJIEKTPOHHOMY 00pa30BaTEIbHOMY
pecypcy, 3JIeKTPOHHOMY
UH(POPMALIMOHHOMY PECYpCY, UX
PEKBU3UTHI M CPOKU JICHCTBUS)
1 2 3 4
1. |Bug DOnektpoHHass OuOmmoTeka onnaiiH| MHdopmanmronHo-
3JICKTPOHHOTO «EnnHoe okHO K oOpa3zoBaTenbHBIM| oOpazoBatenbHas cpena (DMOC)
00pa30BaTeNILHOT |pECYpCaMm» Ha 0Oaze matgopmel Moodle
0 pecypca http://window.edu.ru
(onextponnbni  |«O0OpasoBarenbHbId pecype Poccun»
Kypc, http://school-collection.edu.ru
9JIEKTPOHHBIH ®denepanbHbIi 00pa3oBaTenbHBIH
TpEHaXep WM |TIOPTAJL: YYPEIKICHUS,
CHMYIISTOP, NporpaMmsbl, cranaaptel, BY3pl,
uHTepakTHBHEIA [TeCThl EI'D, TMA
Y4eOHUK, http://fcior.edu.ru
MYJIBTUME T HBI PYCCKaSI BUpTYyaJlbHasdA oubimoreka
it pecype, httQ://er.rU
y4eOHbIe Kabuner pycckoro  s3plka W
BHMIEOPECYPCHI  [IATEPATYPBI
¥ JIpyroe) http://ruslit.ioso.ru
HanuoHanpHBI  KOpIIYC pPYCCKOIO
S3BIKA
http://ruscorpora.ru
Hayunas snexkrpoHHas 6ubinorexa
«e-Library»
http://elibrary.ru/defaultx.asp
DIEeKTPOHHO-OMOINOTeYHAs
cucrema IPRbooks
http://www.iprbookshop.ru
DIIeKTPOHHO-OUOTNOTEUHAS
cucrema Uurl'y
https:/lib.inggu.ru/
WudopmaninoHHO-TIpaBoBas
cucrema «l'apanT
CereBas Bepcus, JIOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHUBHOMN
cetu Uuarl'y
Moodle
2. |Bun IPR Smart , (AUBC) «Merallpo» | Horosop Ne 13291/25I1 ot
AJIEKTPOHHOTO IPR-books-AMITHAP menma 19.11.25 r. mo 20.11.26r.
UH(POPMALIMOHHO 00O «I"apaHT» (0OHOBIISIETCS] KQXKIBIN TO/T)
ro pecypca 00O «I"apanT» HoroBop Ne 26-26 ot 20.01.26r.
(371eKTPOHHO- 1o 31.12.26r. (o6HOBIsIETCS
OnOINOTEYHBIE Ka)KJIbIN TON)



http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
https://lib.inggu.ru/

pecypcsl U
CUCTEMBHI,

ITIpaBOBLIC
CHUCTCMBI U

JApyroe)

nH(pOpMaIMOHH
BIC U CIIPABOYHO-

7.4. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue y4eOHOol JUCUMIITIHHbI

HaunmenoBanmue
Y4eOHbIX
NpeMeToB,
KYPCOB,

AU CIUILINH
(Mmony.reit),
NMPAKTUKHU, HHBIX
BH/IOB Y4eOHOM

HaumeHoBaHue 000Py10BAHHBIX
Y4eOHbIX KAOUHETOB, 00 bEeKTOB
JJIS1 IPOBe/IeHUs] MPAKTHYECKUX
3aHATHH, 00bEKTOB (Pu3NUecKOo
KYJbTYPbI U CIIOPTA C MepeYHeM
OCHOBHOI'0 000pPYy10BaHMS

Anpec (MecTOmoJ10-
’KeHHe) y4eOHbIX
Ka0HHETOB, 00bEKTOB
JJIS1 IPOBeAeHN s
NMPAKTHYECKHUX
3aHATHH, 00bEKTOB
¢usnyecKoi KyJbTYpPbI
U CIIOPTA (C yKa3aHUeM

NesiTeIbHOCTH, IUIOIA/IM M HOMepa
NnpeayCMOTPEHHbIX NoMellleHus B
YueOHBIM IIAHOM COOTBETCTBHHU C
o0pa3oBaTe/ibLHOI JOKYMeHTaMHu 010po
NMPOrpaMmblI TeXHHUYECKOH
HHBEHTAPU3ALMHU)
Maremartuka Ka6 Ne309 386132, PecniyOnuka

Crienmanu3upoBaHHas yueOHas
Mebenb 1 00yJaromuxcs u
NPETo/IaBaTeNsl; TEXHHUECKHUE

cpeacTBa 00yueHus
(KoMIbIOTEpHAsl TEXHUKA,
MYJIbTUMEINITHOE 000pYyI0BaHKE:
MHTEpaKTHBHAs JJOCKa, IIPOEKTOP);
JIOCTYT K MH(POPMALIUOHHO-
TEJIEKOMMYHHKAIIMOHHOMN CETH
WuTepHeT; yueOHO-METOIMUECKre
MaTepHalIbl.

WHrywerns, r.o. ropon
Ha3spans, r. Hazpans,
Tep.
I"'amyp3ueBckuitaIMUHUC
TPATUBHBIN OKPYT, YII.
MarucrpainbHas, 1.
39«a» Kab6.Ne 324, 3
srax [lmomane 8,4 M

Jist camocTosTensHON paboThI
obyuaromuxcs. Kad Ne 301:
paboune MecTa 1 00y4JaroInuXcs,
TEXHUYECKUE CPEJCTBA O0yUEHUS
(HOYTOYK, TOCKA), TOCTYH K CETH
WuTepHer, yueOHO-METOAMYECKHE
MaTepHuabl, JJIEKTPOHHbIE
o0pa3oBaTesbHbIE PECYPCHI.

386132, Peciybnuka
HHryuerus, r.0. ropox
Ha3spans, r. Hazpans,
tep. ['amyp3ueBckuil
aIMUHHUCTPATUBHBIN
OKpYT, YIL
MarucrpainbHas, 1.
39«a» Kab.Ne 323, 3




stax I1nomans 48,7 M’

8. Meroguyeckue ykazaHusi AJ1s1 00y4aroIuXcsl 10 OCBOCHUIO JMCIHUIIIMHBI (MOAYJIfA)
JU1st OCHOBHBIX BUIOB Y4€OHON pabOThI IPUMEHSIOTCS 00pa30BaTeNIbHBIE TEXHOJIOTHH C

HCIIOJIb30BAHUEM YHHUBCPCAJIbHBIX, CIICHUAJIbHBIX I/IH(i)OpMaL[I/IOHHBIX U KOMMYHUKAIIUOHHBIX
CPEICTB.

KonTaktHas pabora:

- JIGKLIUH — JICKIHUS-TIPE3CHTAIINS, JICKIIHS-IUAJIOT, JICKIUA-KOHCYIb TN,

- IPaKTHYECKHE U Jab0OpaTOpHbIE 3aHATHS - pedepaThl, JOKIa/Ibl, TPEHUPOBOYHBIC
yIPaXHEHUs, PEIICHHE 3a/1a4;

- TPYIIIOBbIC KOHCYJIbTAIIMU — Pa0OTa C JCKIIMOHHBIM U JOTOJIHUTEIbHBIM MaTEPHAIIOM,
TPEHUPOBOYHBIC 33/1aHUS, PEPICKCUBHBIA CAMOKOHTPOJIb;

- HHAMBHyalbHAs paboTa ¢ mperoIaBaTesieM - HHINBUAyallbHas KOHCY/IbTAIKs, padboTa ¢
JICKOHMOHHBIM U JOITOJHUTCIIbHBIM MAaTCPUAJIOM, 6GCGI[3,, MOPAJIbHO-OMOIOHAJIbHAA IMOAACPKKA U
CTUMYJIMPOBAHHUEC, NTUCTAHIIMOHHBIC TCXHOJIOTUH.

CamocrosiTenbHas pabora:

- paboTa ¢ KHUTOH U APYTHMHU UCTOYHUKAMH HH(OpMAIINH;

- TBOPUYECKHE CAMOCTOSATENIbHBIC PaOOTHI;

- IPOEKTHBIE PabOTHI;

- IMCTAHIIUOHHBIC TEXHOJIOTHH.



Pabowas mporpamma JUCHMIUIMHBI —«MaremaThka» COCTaBI€Ha B COOTBETCTBHU C
tpeboBanusiMu ®I'OC BO mno Hampasinenuto noaroroBku 13.03.02. DnexkTposHepreruka u
AIIEKTPOTEXHUKA, YTBEPKACHHOTO NMPHUKa30M MUHUCTEpPCTBa 0Opa3oBaHus U Hayku Poccuiickoi
Oeneparun oT «28» dpespainst 2018 1. Nel44.

[Iporpammy cocraBui:

_Konzoesa ®upa/lxabpannoBHa 101EHT,KaH . (-M. HAYK_
(®.1.0., 10mKHOCTD)

[Tporpamma os100peHa Ha 3aceaHuu Kadeapbl «INEKTPOIHEPTETUKA U AIEKTPOTEXHUKA»

[Iporokon Ne 5 or« 20 »  wmas 2026 rona

[Tporpamma orobpeHa Y4ueOHO-METOAMYIESCKUM COBETOM WHKCHEPHO — TEXHUIECKOTO HHCTUTYTA

[Mpotokon Ne 3« 21  » Mas 2026 rona

HporpaMMa oL[06peHa Y4eHHBIM COBETOM HHXXCHCPHO — TCXHUYCCKOTI'O MHCTUTYTA

[Tporokon Ne 4 « 23  » Mast 2026 roga




Caenenust 0 nepeyTBepKIeHUH IPOrPaMMBbI HA 0YepeIHOH Y4eOHbIi roJ i perucTpauuy N3MeHeHU |

YyeOHblii Pemrenue Buecennbie n3aMeHeHUS Iloamuce 3aB.

kadenpsl kadenpoit
roj

(Ne mpoTtokora,
JaTa)




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHICKOW ®EJEPAIIUA
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ’KETHOE OBPA30OBATEJIBHOE YYPEKJIEHUE
BBICIIEI'O OGPA3OBAHUA
«AHT'YIICKUA T'OCYJAPCTBEHHbI YHUBEPCUTET»

VWHXEHEPHO - TEXHUYECKH HHCTUATYT

KA®EJAPA «3JIEKTPOOHEPT'ETUKA U JIEKTPOTEXHUKA»

®OH/]I OIEHOYHBIX CPEJICTB IO JUCLUIIIUHE

51.0.06 MaremaTuka

Hanpasnenue noarorosku (bakanaspuar)

13.03.02 «DJEeKTPOIHEPreTuKa U FJEKTPOTEXHUKA)

Hanpasnennocts (IIpoduiab moaroToBkm)

«IJIEKTPOTEXHUKA DJIEKTPOOOOPYIOBAHME»

KBanudukanus BeITycKHUKA

bakaJjasp

dopma 00yueHust

O4YHas, 3209YHaAsA

r. Marac, 2026



Conep:kanue IMCHUTIAHBI (MO1YJIA)

B pazgene 4.2. nporpamMmbl y4eOHOW JUCHUILIMHBI «Maremartuka» MTPUBOASATCS KpaTKUE aHHOTAIMH
CTPYKTYpPHBIX €IMHHUIl MaTepuayia AucuuIUinHbl. Colep’kaHue IUCHUIUIMHBI CTPYKTYpPHUpYETCS IO pasieliam,
TeMaM WIM MOAYJSIM M PacKphIBAaeTCS B aHHOTAIUAX pabouedl mporpaMmbl C JOCTATOYHOM MOJIHOTOM, YTOOBI
oOyuaroluecs: MOIJIA U3y4aTh MaTepUajl CaMOCTOSITENIbHO, OMUPAsCh HA MPOTPaMMy

Pacnpenesienue yueOHBIX 4aCOB M0 TeMaM M BHAaM YUeOHBIX 3aHATHI (0011asi TPY10eMKOCTh Y4eOHO
AMCUUIJIMHBI — 13 3aYeTHBIX eIMHHUIL)

Taoauna 4.1.

Pazpnen, Tema Coaep:xanue nmporpaMmMbl y4e0HOH AU CHUIIMHBI

Brenenne B kypc | Ilpenmer u 3anaun kypca mareMaTtuka. Mecto MaTeMaTUKH B CUCTEME HAYK.
MaTeMATHKH

Paznea 1. DJIeMeHThI JINHeHOH aJredpbl

Tema 1. Onpenenutenu U MaTpULbI

Onpexnenurenu, UX CBOWCTBA.

Marpuiipl, 1elCTBUSA HAJl HUMU.

Tema 2 Cuctembl TMHEWHBIX alreOpanyeckux ypaBHEHUN

CucTeMbl TMHEHHBIX aNreOpandyecKux ypaBHEHUH, METOJIbl X PELICHUS

Paznea 2. DJIeMeHThbI BeKTOPHOM aJredpbl

Tewma 1. Bexktopbl, OCHOBHBIE TOHATHUS

BexkTopsbl, OCHOBHBIE IOHATHS. Pemenue 3ana4y

Tewma 2. CxansipHO€, BEKTOPHOE U CMEUIaHHOE MPOU3BEACHUS BEKTOPOB
CkanspHoe Mpou3BeieHne BEKTOpoB. Perienne 3agau

BekropHoe npousBenenne BeKTopoB. Pemenue 3amau

CwmemnranHOe Tpou3BeIeHHE BEKTOPOB. Perenue 3amaq

Paznea 3. AHauTHYeCKasi FTeOMeTpHust

Tema 1. AHanuTHUECKas reoOMeTpHs Ha MIocKocTU. Cuctema KOOpIMHAT Ha
IJIOCKOCTH. Y PaBHEHHUE JIMHUH HA IIJIOCKOCTH

Cucrtema koopauHaT Ha MI0CKOCTH. OCHOBHBIE 3314 METOAa KOOPAUHAT Ha
IIJIOCKOCTH. PaznuyHble BUIBI ypaBHEHMS IPSIMOU Ha IIIOCKOCTH. [IpsAmas nmuHus
Ha IIJIOCKOCTH, OCHOBHBIE 3a/1a4

Tewma 2. JIunumn BTOpOro nopsiaxa

JIMHUYM BTOPOrO MOPSAJIKA: OKPYXKHOCTb, LIMIIC, THnepOoia, napadbona. Pemenue
3a1a4

Tema 3. AHanuTHueckas reoMeTpusi B mpoctpaHcTse. [loBepxHOCTH U TMHUY B
IIPOCTPAHCTBE

PasnuuHble BUbI YpaBHEHUH IIJIOCKOCTH U NPAMOM B IpocTpaHcTBe. [Ipsmas u
IIJIOCKOCTh B IIPOCTpaHCTBe. Pemenue 3anay

Tewma 4. [ToBepxHOCTH BTOPOr0 MOPsAJIKA B IPOCTPAHCTBE

Kanonnueckue ypaBHEHHs IOBEPXHOCTEN BTOPOTO MOPsI/IKA.

Paznen 4 BBenenue B MaTeMaTHUYECKHIA aHAJIU3

Tema 1. MuoxectBa. JleiictButensHbie yncia. @ynkuus. [locnegoBarenbHocTH
MmuoxectBa. JleicTBUTENBHBIE Yncaa. OYyHKIMS.

Tewma 2. [Ipeaen pynkiuu. OCHOBHBIE TEOPEMBI O TIpeIeiax. 3aMeuaTeIbHbIC
npenesbl. DKBUBAJIEHTHbIE OECKOHEUHO Masble QyHKIIUU

Brruucnenne npenenos ¢pyHkimuu. CriocoObl paCKPBITHS HEOTPEIETICHHOCTEH.
Tema 3. HenpepriBHOCTD (hyHKIMIA. ToukH pa3pbiBa, X Kiaccudukanus
HenpepsiBHOCTh QyHKIMI. TOYKH pa3pbiBa, X Kiaccu(pUKanus.




Pasznen 5

OcHoBbl 11 depeHIHaTBHOT0 UCUNCIEHHU S

Tewma 1. ITonstue npousBoaHoi. [IpaBuna u hopmynsr nuddepeHpoBanms
Brruncnenue npon3BoaHON (YHKITHH.

Tema 2. Ilonstue quddepennmana Gpyuxmun. [IponsBoausie 1 quddepeHrais
BBICIHINX MOPSIIKOB

Hudbdepennman dyakuun. [Ipumenenne nuddeperiumana Kk npuOInKeHHBIM
BBIYHCITICHUSM

Tewma 3. [IpuMeHeHHE MPOU3BOIHBIX K HCCICIOBAHUIO (PYHKITUN

[TpumMeHeHre TPOU3BOIHBIX K UCCIIEOBAHUIO (DYHKIINH.

Tema 4. @yHKIIUN HECKOJIBKHUX MEPEMEHHBIX

YacTtHble MPOU3BOIHBIE IEPBOTO U BTOPOro NopsaKoB. MccnenoBanue GyHKIUU
HECKOJIbKUX MEPEMEHHBIX Ha IKCTPEMYM.

Pa3nen 6

OcHoOBBI HHTErpajlibHOr0 HCHYUCJICHUSA

Tema 1. HeonipeneneHnublii UHTETpa, €ro cBoicTBa. OCHOBHBIE METOIbI
WHTETPUPOBAHUS

Heonpenenennsrit maTerpai, ero cBoictea. OCHOBHBIE METO/IbI
uHTerpupoBanus. Tema 2. OnpeneneHHbI HHTETPaAJl, 0 OCHOBHBIE CBOWCTBA.
®opmyna HeroTona -JleliGHuiia Brerurcrnenue onpeneaeHHOro HHTerpana.
[IpunoskeHus onpeaeseHHOro HHTErpaa.

Tewma 3. HecoOCTBEHHBIE MHTETPAIHI .

HecoOcTBennbie nHTErpaibl. Pemmenue 3aqa4q

Pasznen 7

DJIeMeHThI TeOpHuH Psi/IoB

Tema 1. KoMmrmuiekcHbIe unciia, OCHOBHBIC IMTOHATHS. JIeHCTBUS Ha
KOMILIEKCHBIMU YUCIIaMU

DopMBI KOMILJIEKCHBIX YHCEN: anredpandeckas, TpUHroHoMeTprIecKas,
ImokazarenbHas. JIeHCTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU.

Tema 2. YuciioBbi€ psaJibl, OCHOBHbIC MOHATHS. BUABI YNCITOBBIX PSAOB, IPU3HAKU
HUX CXOOUMOCTH

HucnoBble psibl, OCHOBHBIE MOHATHS. BUIbI YMCIOBBIX PSAIOB, IPU3HAKU UX
CXOJIUMOCTH.

Tema 3. CteneHHble psbl, OCHOBHBIE OHATHS. Pasnoxkenue GyHKIui B
CTEIIEHHBIE PSI/bI

HccnenoBanue Ha CXOUMOCTh CTENICHHBIX psAIOB. Pasnokenne GyHKIUN B psIbl
Tennopa u MaxknopeHa.

Tema 4. KoMruiekcHbBIC Ynclia, OCHOBHBIC MTOHATHS. JIeHCTBUS HaT
KOMILJIEKCHBIMH YHCIaMH.

®opMBbI KOMIUIEKCHBIX YMCEIN: aaredpanyeckas, TPUroHOMEeTpruYecKas,
Moka3aTenbHas. JleficTBUA HaJ KOMIIIEKCHBIMH YHCIIaMH.

Pa3nen 8

JAu¢pdepenunaibHbie YypaBHEHUS

Tema 1. JuddepenumanbHble ypaBHEHNS, OCHOBHBIE TOHSATHS
Juddepernnanpable ypaBHEHHS MIEPBOTO MOPSIKA C pa3IeICHHBIMA U
paszaemnstomuMucs nepeMeHHsIMu. JInnelinsle nuddepennnanbabie ypaBHEHHUS.
Tema 2. JIuddepennmanbHble ypaBHEHUS BBICIINX MTOPSIKOB
Juddepennunanbable ypaBHEHH BTOPOTO MOPSIKA, JOMYCKAOLINE TOHUKEHNE
nopsiika. JInHeHbIe OHOPOIHBIE U HEOHOPOIHBIE M (hepeHITnaTbHbIC
YpaBHEHHsSI BTOPOTO MOPSAKA C TOCTOSTHHBIMA KO3 QHUIIMEHTaMH.

Tema3. Iuddepennmnanbpabie ypaBHEHUS, OCHOBHBIC TTOHSATHS
JuddepennunanbHble ypaBHEHHS IEPBOTO MOPSIKA C pa3/IeICHHBIMU U
pasaenstomuMucs nepeMeHHbIMu. Jlnnelinslie 1uddepeHnnanbapie ypaBHEHHUS.
Tema 4. Jluddepennanbrble ypaBHEHUS BBICIIUX MTOPSIKOB
Juddepernnanpabie ypaBHEHHS BTOPOTO MOPSIKA, JOMYCKAIONIHE TOHWKCHNE
nopsiika. JInHeHbIe OTHOPOTHBIE U HEOHOPOIHBIE MU dhepeHITnaIbHbIe
YpaBHEHHSI BTOPOTO MOPSAKA C TOCTOSTHHBIMA KOA(P(PHUIIMEHTaMH.

Pa3znen 9

DJieMeHTbI TeOPUHU BepPOSITHOCTEH




XapaKTEPUCTHUKHU.

Tema 1. OCHOBHBIE OHSTHSI U TEOPEMBI TEOPUU BEPOSITHOCTEN

CoOpiTHs 1 uX Kiaccuukanus. JIeMeHThl KOMOWHATOPHUKHU. BeposTHOCTH
cOOBITHS U ee cBoiicTBa. TeopeMbl CII0KEHUS U YMHOXKEHHUS.

[ToBTOopenue ucneitannii. ®opmyna bepuysmnu. JlokaabHast 1 MHTErpajibHas
TeopeMbl MyaBpa -Jlammnaca.

Tema 2. CiiyyaliHble BEJIMYMHBI

Bunel cinyyaiiHbIX BeJIMYMH, 3aKOHBI UX pacrpeaencHus. Yncnossie

Paznen 10 9JIeMeHTBbI MATEMATHYECKOI CTATHCTHKH

pacrnpeeseHusl.

Tema 1. DeMeHTH MATEMATUYECKOW CTATUCTUKHU U TEOPUU KOPPEISALUU
CraTtuctuueckoe pacrnpenernenue. BeiOopouHbie XapaKTepUCTUKH
CTaTUCTUYECKOTO pacnpeencHusi. CTaTUCTUYECKHUE OLIEHKH TapaMeTpOB

JIuneitnas koppensiuus. OnpeaeneHue napameTpoB JMHEHHONW 3aBUCUMOCTH.
KoaddunmenT koppensuuu u ero cBONCTBA.

Hroro aynuropubix yacon: 200

CamocTosiTe1bHasi padoTa cryaenra: 21

Kourtpoas: 24

Bcero yacoB Ha ocBoeHUe y4eOHOro MaTtepuasna: 468

HaumeHnoBanue pasaciia AUCHUITIIINHBI

Ne Tema u conepkaHue KOMIIBIOTEPHOIO
MPaKTUKyMa
WuTerpanbHoe ucuncienne QyHKIuu O0630p METOJI0B BHIYHMCIIEHUS HEONIPEAETICHHBIX
1 OJIHOM NTEpEMEHHOMN uHTerpanos OnpeneneHHblil HHTErpai 1o OTPE3KY U
€ro reOMETPUYECKUE MPUITOKEHHS

OOBIKHOBEHHBIE 0O0630p METOIOB pEIICHUS TUHEUHBIX

2 muddepeHnaabHble ypaBHEHUS Heonnopoansix muddepeHnanbHbIX ypaBHEHHUH
Teopust BEpOATHOCTEN U DIIEMEHTHI JuckperHas cimydaiiHasi BeJIMUMHA . 3aKOH

3 MaTE€TUYECKON CTaTUCTUKHU pacnpeneneHus. YUCI0BbIE XapaKTEPUCTUKHI

JIUCKPETHOM CITy4ailHON BETUYUHBI.

O6paboTKa pe3ynbTaTOB YKCIIEPUMEHTA.
HaxoxneHnue 10BepUTENbHBIX HHTEPBAIOB IJIsI
MaTeMaTUYeCKOro OXUIaHUs

Y CPEHEKBAIPATUUECKOTO OTKJIIOHEHHSI HOPMAJIbHO
pacIpeeeHHON CIIy4YalHOW BEJIMYHMHBI.
[TepBuuHas craTucTuyeckas oopaboTka
AKCIIEPUMEHTAJIbHBIX JIaHHBIX.

CocraBnenue BapuallMoOHHOTO psia. ['pynnupoBka
JlaHHBIX. HaxoxeHre 4ucioBbIX XapaKTEPUCTHK.
[TocTpoenue ructorpaMmbl. AHAJIA3 MOJTYYEHHBIX
pe3yJIbTaTOB.

Jlexyuu




HaunmenoBaunue
paszznena
UCIUTIITUHEI

Tema u conepxanue
3aHATHS

Bekropnas anrebpa u
TUHEHas anredpa.
AHanuTH4YeCKast
TeOMETPHUS

1.1 Omnpenenureny BTOPOrO M TPEThEro INOpsAKa U HMX CBOICTBa.

Beluncnenue onpenenurenei TpeTbEro NopsiKa pas3IoKEeHUEM 110

cTpoke (cTonodiry). OnpeaenuTenu n-ro nopsaKa, X BoIYUCICHUE.
Matpunbl 1 npedictBus Han Humu. OOpaTHas Marpwuiia.
CoOcTBeHHbIE  uYuClIa U COOCTBEHHbBIE  BEKTOPBI.
Hcnonb3oBaHne COOCTBEHHBIX YHCET B MaTPUYHOM
VCYMCIICHUU
Pemenue CUCTEMBI anreOpandecKux JUHEUHBIX
YPaBHEHMH C TIOMOLIbIO OOpaTHOM MaTpuLbl, IO
dopmymnam Kpamepa, metogom ["aycca
Jlunelinple omepanyMy HaJ BEKTOpaMHM U HMX CBOWCTBA.
Pasnoxxenne  Bexkropa 1no  Oasucy. BekTtopel B
IIPSIMOYTOJIBHOM CUCTEME KOOpJUHAT.
CkansipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHUS
BEKTOPOB; WX OIpEAEIECHUs, OCHOBHBIE CBOICTBa,
CHoCcOObl BBIYMCIIEHHS W TPUMEHEHUS K PELIECHUIO
reoMeTpHUeCKuX U (U3MYECKUX 3ajad (3agada o padbote
CHUJIbI, 0 MOMEHTE CHJIBI).
[Ipsimast Ha mockocTu (pa3iuyHble BUABl YpaBHEHUN
npsimoii). B3auMHoe pacrnosioxeHue 2-X npsMbIX.
VYpaBHEHHs IIJIOCKOCTEM M HMX B3aWMHOE PACIIOIOKEHUE.
IIpsimasB mpocTpaHcTBe. BBIBOA ypaBHEHUN IPSMOM.
KpuBble 1 moBepxHOCTH 2-T0 MOPSJIKA; UX KAHOHUYECKUE
YPaBHEHHUS U IOCTPOECHHUE.

Beenenue B ananms.
HuddepenunansHoe
ucuMcIeHUe PyHKINUU
OJHOM U HECKOJIBKUX
TepEeMEHHBIX

Oyukiusa  ogHo  mepemenHou. Ilpemen  pyHkium.
beckoneyHo Manble M OeCKOHEYHO Oojblue (YHKIHU.
[ToHsiTHE O CXOAMMOCTH YUCIIOBOM MOCIIEI0BATEIBHOCTH.
[Tpupamenne pynxuu. HenpepblBHOCTh GYHKIIMU B TOUYKE
U Ha uHTepBasie. TOUKU pa3phIBa, UX KIACCUDUKALIMSL.
[Tpou3BonHas  QyHKIMHM, €€  TeOMeTpUYEeCKUH U
MexaHudeckuii cMmbicibl. [lpaBuna nuddepeHmupoBanus.
[TapameTpuueckoe 3ajaHEePYHKIUH.

Hubdepenumran QyHKIMH, €ro TEOMETPUYECKUH CMBICIL.
[Tpumenenue auddepeHnrana B MpUOIMKEHHbIX

BBIYHCIICHUSIX.
OcHoBHBIE TeopeMbl AU(PepeHIINaTBHOTO UCUUCIECHHUS 1 UX
reoMerpuueckas wiunoctpanus. [Ipasuno Jlonurans.
Bospactanne u yObiBaHMe (YHKIMM Ha HHTEpBae.
OkcTpeMyM, HauOonblllee U HauMeHblllee 3HAUYEHHE
(GyHKIIUM OJHOW MEPEMEHHOI Ha HHTEpBaJle.
BeinykinocTs, Touku nepern6a kpuoil. Acumntotsl. OOrmas
cxeMa Mccie10BaHus QyHKIMN OJJHON MepeMEHHOM.
@DyHKIMSA HECKOIBKHX MEPEMEHHBIX, 00JIaCTh ONpeAeIeHHUS.
[Ipenen @yHkuuu 1ByX mnepeMeHHbIX. HemnpepbBHOCTH
¢byHKIMU B TOUKe U B 00nacTu. YacTHbIE MPOU3BOIHBIE; MX
T€OMETPUYECKHUI CMBICIL.

OkcTpeMyM  (QYHKIMH JIByX THepeMeHHbIX. HaxoxaeHnue
HauOOJBIIEr0 W HAUMEHbBILEro 3HAYeHUH (QYHKIMH JBYX
MEPEMEHHBIX B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.




WHuTerpansHoe
HCYUCIICHUE
(G YHKITUY OJTHOM
MepEeMEHHON

[TepBooOpaznas. Teopema o0 pa3HOCTH MEPBOOOPA3HBIX,
HEOIPEIEICHHbIN UHTETpal. MeToabl MHTErpPUPOBaHNUs,
UCIIOJIb30BaHUE TaOIUI] UHTETPajIoB.
3ajaya o IMJIOIAM KPUBOJMHENHOHN Tpareuuy, MpUBOAsIIAs
K TIOHATUIO ONPEIEIEHHOr0 MHTErpajga 1o  OTPE3Ky.
OnpeneneHHbll  MHTErpall IO OTpe3Ky (ompeaencHue,
OCHOBHBIE CBOWCTBA).

Beruncnenne  ompeneneHHoro  uHrerpana.  ®opmyna
Hprorona- JleitOnuma. Hecob6cTBennblit WHTETpa,
OIpEeIETICHUE U BBIUHCIICHUE.
[TpunoskeHus ONpeeIEeHHOro UHTErpaia B reOMETPUH.
Teopemsl 00 orieHKe, 0 cpeaHeM, o TudepeHITMPOBaHUH
MHTErpajla ¢ NIEPEMEHHBIM BEPXHUM MPEAEIIOM.

OOBIKHOBEHHBIE
g epeHIaIbHbIe
ypaBHCHHS

3anauu, npuBosnMe K 1uddepeHnalIbHbBIM YPaBHEHHSIM.
Omnpenenenne qudhHepeHIHATFHOTO YPABHEHHUS, €TI0
nopsiaka upemeHus. 3agada Ko u reopema Komm ajist
ypaBHeHu# 1-ronopska. OO1ee 1 4aCTHOE PEIICHHUS.
OcHoBHble TUNbl U dEepeHIHaNbHbIX YpaBHEHHH 1-T0
nopsinka.  JuddepeHnmanbHbie  ypaBHEHHUS — BBICIINX
nopsankoB. Juddepennuanbupie  ypaBHEHHs  BTOPOTO
nopsiaka. 3agada Komm.O01mee u 4acTHOE perieHusl.
Huddepenunansaple  ypaBHEHUS  BTOPOrO  IOPSKa,
JIOTTYCKAIOIUe TIOHWKEHHE MOPSJIKA, METOIbI PEIICHUS.

Jluneitnple auddepeHnnanbHble YpaBHEHHS N-TO TOpSIKa.
@dyHaMEHTalbHAasd ~ CHUCTEMa  PEIICHWH  JIMHEHHOTO
OJIHOPOAHOTO Au(depeHIInaTIbLHOTO YPaBHEHUS.

Teopembl 0 CTPYKType OOLIEro peleHus JIMHEHHOro
OJIHOPOZHOTO u JUHENHOTO HEOJTHOPOJHOI0
T depeHIIMaTBHOTO YpaBHEHHUS.

Jlunelinple onHOpOJHBIE AUpQepeHnanbHble YpaBHEHUS C
MOCTOSSHHBIMU KO3 dumeHTaMu. XapaKTepUCTUUYECKOe
ypaBHeHHe. KoMInekcHble unciaa M JEHCTBUS C HHUMH.
Haxoxnenue QpyHmaMmeHTaIbHON CUCTEMBI PEIICHUH.
MeTtoasl peleHus JIMHENHBIX HEOJTHOPOIHBIX
mubdepeHIMaTbHBIX ypaBHEHUN (METOA HEONpeIeeHHbIX
K03 PHUIIMEHTOB, METO/T BapHUAIIUH ITPOU3BOJIbHBIX

MTOCTOSTHHBIX )
Teopust BepossTHOCTEN Crnyuaiinbie COOBITHSL. AnreGpa COOBITHH.
Y DJIEMEHTBI OTtHocutenbHas 4acToTa. Knaccuueckoe,

MaTEMaTUYECKOM
CTaTUCTUKU

TCOMETPHUICCKOC, AKCUOMAaTHYCCKOEC OIIPEACIICHUA
BCPOATHOCTH.




OCHOBHBIE TEOPEMBI TEOPUH BEPOSTHOCTEM.
3aBUCUMOCTh U HE3aBUCHUMOCTHL COObITHI. HanexHOCTh
saneMeHta. HanexHocts cxem. @opmynia TOJTHOU
BeposSTHOCTH U (opmyina baiieca.

Cxema bepnynnu. ®@opmyna bepuymiu. JlokansHas u
uHTeTpasnibHas  (opmynel  MyaBpa-Jlarulaca u mx
npumeHenue. @opmyna Ilyaccona.

JluckpeTHble U HENpepbIBHBIC Cly4ailHble BEIUYUHBI
OyHKUMS pacrpeneneHus, IIOTHOCTh BEPOSTHOCTU U
YHCJIOBbBIC XapaKTEPUCTUKH (MaTemaTu4eckoe
OKHJaHHe, nucrepcus, CpEIHEKBAIPATUYECKOE
OTKJIOHCHHE U UX CMBICI ).

O030p OCHOBHBIX pacmpeaeieHuid (OMHOMHUAIBHOE,
ITyaccona, paBHOMEpPHOE, MOKa3aTEIbHOE, HOPMAJIBHOE
pacnpeznenenusi). Ponb HopManbHOrO pacrpeaencHus
(mpumepsr).

3akoH OONbIIKX YKcen U ero npumeHenue. [lonsrue o
LEHTPaJIbHOU MpeebHON TeOpeMe U ee MPUMEHEHHE.
[Ipenmer MaTemMaTHUeCKOW CTaTHCTUKH. | eHepanbHas

COBOKYIIHOCTb M BblOOpka. CraTUCTHYECKHM pAf,
CTaTUCTHYECKAs byHKLus pacripeneneHus,
rucrorpamMmma.  ToueyHble  OLEHKM  [apaMeTpoOB
pacripesieieHus 1O BBIOOpKE  (COCTOSITEIBHOCTD,

HECMEILIEHHOCTb OLICHKH).

OTBICKaHne JAOBCPUTCIIbHBIX HHTCPBAJIOB JIIA
MAaTeMaTUYCCKOro OXKHUAaHHUA W AUCIICPCUHN HOPMAJIBHO

pacIpeIeneHHON CIIy4YalHOW BEJIMYMHBI.

Hpakmuqecmte 3aHAMUA

HaumenoBanue Tema 1 comepkaHue 3aHATUS
Ne pazznen
a IMCLUTUIMHBI
1 BexTophas anreOpa u 11  Ompenenurenn BTOPOro0 U TPETbEro Mopsika,

nuHelHas anreopa.
AHanuThueckas reoMeTpust

BBIYUCIICHHS, CBOMCTBAa. MuHOpHI U anreOpandeckue
JIOTIOJTHEHUsL 3JeMEeHTOB. Pa3ziokeHue ompenenuTens 1o
ctpoke u 1o crosdiy. ®opmynsr Kpamepa.

12 Marpunsl. Onepanuu Han wMaTtpunamu. OOpaTHas
Marpuna. PemeHne CHUCTEM JIMHEWHBIX YPAaBHEHUH C
oMoIIbI0 00paTHOM MaTpuiisl. Meton ["aycca.

13 Bektopel B MNpSMOYTOJBHOW cHCTEME KOOpJIWHAT;
omepanuu Haj BekTopamu. OpT BEKTOpa, HAIPaBIISAIONINE
KOCHHYChl BEKTOpa, MPU3HAK KOJUIMHEAPHOCTH BEKTOPOB.
Jlenenue oTpe3ka B JaHHOM OTHOIICHUU.

14 CkanspHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHHUS
BEKTOPOB, onpeereHus, CBOMICTBA, BBIYHMCIICHHE.
[IpuMeHeHne K peleHruI0 TEOMETPUYECKUX M (PU3HUECKUX
3a/1a4.

15 Ilpsmas Ha TUIOCKOCTH, pa3lU4YHbIC BUJBI YPaBHECHHS
MPSIMOKM, B3aMMHOE PACIHOJIOKEHHE JBYX NPSIMBIX, YIroJl
MEXy HUMH.

16 IlmockocTs M mpsiMass B TPOCTPAHCTBE. YpaBHEHHE
MJIOCKOCTH MO TOYKE U HOPMaJIbHOMY BeKTOpy. Paznuunbie
BUABl ypaBHEHHMI mpsmMoil. BzauMHOe pacmnoyiokeHune
IIJIOCKOCTEM U NMPSAMBIX.

BBeneunue B ananus.
Huddepennmansaoe

2.1 Metonsl BbIYHCIEHUS TpenenoB. [IpuveHeHue
JKBHBAJICHTHBIX OECKOHEYHO MaibIX. HemnpepbIBHOCTH




WCYHUCIICHUE (PYHKITUN
OJHOM U HECKOJIBKUX
MEePEMEHHBIX

¢dbynkumun B Touke. MccnenoBanue Touek pa3pbiBa (QyHKIIHH.
22 Omnpenenenue Tpou3BOAHOW. [Ipom3BomHass CyMMBI,
mpousBeieHUs U 4acTHoro (Qynkuuid. IlpousBoanas
CIIO)KHOW  (YyHKUMH, (GYHKIUH, 3aJaHHOM HESIBHO U
napaMeTpuuecku. YpaBHEHHs KacaTelbHOM M HOpMalu K
KpHUBOW B IaHHOU TOYKE.

23 TlpaBumno Jlonutans. MccnenoBanue GpyHKIUU 10 0OIICH
CXeMe: TOUKH SKCTPEMyMa, TOUKU Nepernda, aCUMITOTHI.

24 OOGnactp ompeneneHusi (yHKIHH JABYX IEPEMEHHBIX.
YacTHble MpoW3BOJHBIE TMepBoro mnopsaka. [lomHbri
middepennman.  YacTHple  NPOM3BOAHBIE  (YHKIHUH,
3alaHHOM  HesiBHO. YacTHbIE TMPOU3BOAHBIE  BTOPOTO
MopsiAKa.

25 DxkctpemyM (GyHKIMHU ABYX NepeMeHHbIX. Hambomnbiiee
W HauMeHbllee 3HAuyeHUs (YHKIHUM, HENpephIBHOW B
3aMKHYTOM OrpaHU4YeHHOM o0nactu

HNuTerpansroe
UCUHCIICHHE GbyHKIMN
OJTHOUNEPEMEHHOU

3.1 Meroasl uHTErpUpOBaHKs. TadauIIa HHTErPATIOB.
[MoxBenenne ¢yHKIUU 104 3HAK AuddepeHnmnana.
WuTterpupoBanue  TPUTOHOMETPUYECKUX  (PYHKIIMA.
HHTerpupoBanue 1o 4actsm.

WNurterpupoBanue  panuoHadbHBIX  Apobeil.  3ameHa
MIePEMEHHBIX TUTST WHTETPAJIOB, COJIepIKaIIIX
YppalroHalbHble (PYHKIUU.

3.2 ®opmyna Herotona-Jlel6uuma. MuterpupoBanue mo
4acTsSM B OIPEICIICHHOM WHTETpaie, 3aMeHa IEPEMECHHOM.
Boruncnenne miomaaM  KpUBOJIMHEHHOW — Tpamenuw,
o0Bbema Qurypsl BpalieHus,

JUIUHBI KPUBOM.

OOBIKHOBEHHEIE
muddepeHIanbHbIe
ypaBHEHUS

4.1 3apgaum, MPUBOIAIINE K b hepeHIaTbHBIM
YpaBHEHHUSIM.

JuddepeHunanbaple  ypaBHEHHs € pa3AessIOIIUMUCS

MePEMEHHBIMU. OnHopoaHbie nuddepeHIraibHbIe

YPaBHEHUs NIEPBOTO MOPSIKA

4.2 Jluneitaple nuddepeHInanbHble YpaBHEHHS TIEPBOTO

nopsiaka. YpasHenue bepnyiinun

4.3 JuddepeHnmanbHple ypaBHEHHs BTOPOTO MOPSIKa,

JOIIYCKAIOIIUE MIOHMKEHUS TTOPSIIKA.

4.4 JluneiiHbie OJTHOPOAHBIE nuddepeHIaibHbIe

YPAaBHEHHUs  BBICIIMX  IOPAJKOB C  IOCTOSSHHBIMH

kodppunrentamu. OyHaamMeHTanbHas CHCTEMa PeIeHHH.

4.5 JluneiiHble HEOJITHOPOJIHbIE YpaBHEHUs c
MOCTOSIHHBIMU KO3 pUliieHTaMu. Meron

HEoNpeeNeHHbIX Kod(duuneHToB. Meron BapHaluu
MIPOU3BOJIBHBIX

IIOCTOSIHHBIX.




Teopus BeposTHOCTEH U 5.1 DnemeHThl KOMOMHATOPUKU: IEPECTAHOBKH, COYETAHUS,

9JICMCHTBI PasMCIICHUA. Knaccuueckoe OIPCACIICHUC
MaTeMaTH4YeCKOM BEPOATHOCTU COOBITHSL. FeOMeTpI/I‘ICCKI/Ie
CTaTUCTHUKHU BCPOATHOCTH.

5.2 TeopeMmsl CI0KEHUSI U YMHOKEHUS BEPOSITHOCTEH.
5.3 ®opmyasl oaHOU BepossTHOcTU. PopMyita baiieca.
54 ®opmyna bepnymnu. JlokanpHas wu

uHTerpaibHas popmynsl Myaspa-Jlannaca. @opmyna
ITyaccona.
5.5  [luckperHble  ciy4ailHble  BEJIMYMHBL.  3aKOHBI
pacnpenenenus. YucioBble XapaKTEPUCTUKU TUCKPETHBIX
CIIy4alHBIX BEJIMYMH.
5.6 HemnpepsiBHble ci1ydaliHble BeIMYUHbL. DyHKIUA
pacnpenenenus, IIOTHOCTh PaclpeesieHUusl BEPOSTHOCTEN.
YucnoBble XapaKTEPUCTUKH HENPEPHIBHBIX CIIyYalHbIX

BEJIMYUH.

5.7 HopmanwsHOE pacnpeneneHue.

5.8 ToueuHble U UHTEpBaJbHbIE OLIEHKH. OTbICKaHUE
JIOBEPUTEIIBHBIX ~ MHTEPBAJIOB  JUII  MAaTEMaTUYECKOIO
OXXKMJIaHUSI M JUCIEPCUU HOPMAJIBHO paclpeAesieHHON
CIIy4aiiHOM BEJTMYUHBI

I pynnogvie u uHOUBUOYaNbHBIE KOHCYIbMAYULU NO KYPCOBbIM pabomam

VYueOHBIM IIJIAHOM HeE MpeayCMOTPCHBI

CamocTtosiTenbHas padoTa 00y4aomerocs B NepuoJ TeOPETHIECCKOro 00y4eHust

CaMocTosTenpHas pa60Ta o6yqa101ueroc;1 B IEpUOJ TCOPECTUUCCKOTO o6yquI/151 BKJIIOYAET B CEOS:

¢ CaMOCTOATCIIBHYIO IIOATOTOBKY K y‘{e6HBIM 3aHATUAM, BKIIIOYAA IMIOATOTOBKY K
AYAUTOPHBIM (I)OpMaM TCKYLICTO KOHTPOJISA YCIICBACMOCTH.

¢ CaMOCTOATCIBHOC N3YUCHUC TCOPETUUCCKOI'O MaTCpHraia.

e BEINOJIHEHHE JOMAIITHUX 3aJaHHI.

B Ta6J'II/IH€ YKa3aHbl TEMBbI AJId CaMOCTOATCIbHOI'O U3Yy4YCHUA O6y‘IaIOHII/IMC$II

Ne Hamverosarme TeMbl 1711 CaMOCTOSITEIIBHOTO U3Y4YEHHUS
paszznena
JICITUTIINHBI
Bekropnas anre6pa u HccnenoBanne 0AHOPOJHBIX CUCTEM JIMHEWHBIX
TMHeHHasanreopa. YPaBHEHUH, BBIBOJ] YPaBHEHHUSI MIPSMOM Ha MJIOCKOCTHIIO
1 AHanmuTHYeCKasi TeOMETPHS. TOYKE U HOPMaJIbHOMY BEKTOPY, BEIPAKEHUE YCIOBHUM
MapajuIeIbHOCTU U NEePIEHANKYISIPHOCTH NPAMBIX Yepes
Kod(UITMEHTHI 00X ypaBHEHUN
IIPSIMBIX, B3aUMHOE PACIIOJIOKEHHE MPSMOM UILIIOCKOCTH
B IIPOCTPAHCTBE.
BBeneHue B ananus. Haxosxnenue npon3BogHON (YHKIIMU B TOUKE IO
2 | duddepenumanbaoe OIIPEIETICHUIO IIPOU3BOIHOM, BBIBOJ HEKOTOPBIX
UcYHCIeHNEe PYHKIIMU OJHON U | TaOJIMYHBIX MPOU3BOIHBIX, TEOMETPUUYECKUE
HECKOJIBKUX NTEPEMEHHBIX. ITPWJIOKEHUS IPOU3BOJHOM.
HHTerpanbHOE UCUNCICHHE HuTerpupoBaHue 1o CIPaBOYHUKY, PEIICHUE
(GYHKIIUM OJJHOW MEPEMEHHOM. | JOIOJIHUTENbHBIX 3a/1a4 Ha TEOMETPUUECKUE
3 IIPWIOKEHUS UHTETPaJIa, NCCIEA0BAHNE CXOAUMOCTH

HECOOCTBEHHBIX MHTETPAJIOB 10 ONPEICTICHHUIO,
MPUJIOKEHUS OTPEAeIEHHOT0 HHTErpaa Mo OTPe3Ky B
MEXaHHKE.




OOBIKHOBEHHBIE 3amaun, mpuBoAsIIKe K Au(hepeHITnaTbHIM
4 | muddepeHaIbHBIC ypaBHEHHIM, AU depeHnnanbabie ypaBHEHUS 2-TO
YpaBHEHHS. MOPSAIKa, JOMYyCKAIOIINE MOHKEHNE TOPSIKa,
METO/IbI UX PEUICHUS
Teopus BEposATHOCTEN U Haxoxxnenne GyHKINN pacipeaeseHUs U YUCIOBBIX
5 | ameMeHTHl MaTeMaTHYeCcKOn XapaKTEepUCTUK OCHOBHBIX paclpe/ieleHui
CTaTUCTHKH. (mokazatenpHOE, paBHOMEpHoOE, [TyaccoHa).

Ilepeyennb popm TekyLIero KOHTPOJIA:
O KOHTPOJIbHAS pabora;
0 nomamiHee 3a7aHNE;
[ koHTpOsBbHOE 3ananue 1o Koll.
KontpomnbHbie paboTbl

Kontponbnas paborta Nel «Texnuka muddepenuuponanus» (1 cemectp)

Kontponbnuas pabora Ne2 «OObikHOBeHHbIE Au(depeHInanbHble ypaBHEHUsS» (2

cemectp) Jlomaminue 3aganus

Homamnee 3ananue Nel (1 cemectp) «BekrtopHas anrebpa M aHaJIUTHUECKas
reometpust Jomamnee 3aganue Ne2 (1 cemectp) «IIpousBosiHas u ee NpUIIOKEHUS

Jomamnee 3ananue Ne3 (1 cemectp) «HeonpeneneHnHslil UHTErpan»

Tunosbie KOHTPOJIbHbIE 32JaHUA (POPM TEKYLLEr0 KOHTPOJIA:
Oobpa3zer koHTposibHOW paboThl Nel «Texnuka nupdepenuupoBanus» (1cemectp).

Bapuanr 1
1) HaiiT mpou3BoIHBIC

A y = xy10 — 3x° — In4,

bY = ghEEn VX
v = + arétg (x-e¥)

Incosx

2

¢ y=@7

2) KpwuBas 3a1aHa HapaMeTPUYECKH:

1+¢3 . Haiitu koopaunate Touku M, cooTBeTcTBYIOIIIEH t=-2.
Bbrancnuts yrinoBoii ko GUIIMEeHT KacaTeIbHON K KpUBO B Touke M.

3) HaiiTu 3HaUeHUE IPOU3BOTHOMN HESIBHOM (DYHKIIUU
1 B Touke M(1,0).

e¥ +xy=e*"
- 1

(2x—1)7

i

4) Hanucate YpaBHCHHC KacaTellbHOM K KpHBOfI , €CJIM U3BCCTHO, YTO KaCaTCJIbHasA

MEPHEeHIMKYIIApHA psiMony = 2x + 1.

O0pazenr  kKOHTPOJILHOU pabotel Ne2 «O0bikHOBeHHBIE muddepeHIMaIbHbIE  ypaBHEHUD (2 ceMecTp)
Bapmuanr 1.

1) Pemmts 3amavy Komm:



}ffzi_f_%J}T(j_j =0

= ¥ 3

2) Haiitu oO1iee pelieHue:

gin® x

V' —y-ctgx =

>
3) Haiitu o011ice peleHue, UCIOIb3ysk METO] HEOIPEICIEHHBIX KO OHUIIMEHTOB:
v'—2y' =3y = 2cos3x

4) Harucatp BH OOIIETO PEIICHHS:

¥y +8y"+20y'=-5—x-cos2x+ e *sin2x

5) Haiitu oOmiee perieHHe, WCHONB3Ysl METOJ  BapuallMd MPOU3BOJBHBIX IMOCTOSIHHBIX.
Oo6paserr _jgomariHero 3aganus Nel (1 cemectp) «BektopHas ainreOpa W aHAIUTHYCCKAs T'€OMETPHSA»

Bapuant 1
2) .=(-2,11),
F=(54 b= (1,-1);
(@—2b)-(b—27)
4) BbIUUCINTH
iE = be = 90°
CCTHE: (2,2,2)

5) BbruncnuTh IPOCKIMIO BeKTOpa @ = (L, —3,1 ] Ha OCh BEKTOpa , €CIIU

A(-5,7,-6) u B(7,-9,9).

6) BbIuKCIUTE KOCHHYC YIi1a, 00Pa30BAHHOIO BEKTOPAMH:
a=01110ub=(222)

6) F=(-2,—2,—2), B(9,~7,5), A(10,—8,3).Haitru M,(F)
7) Haiitu mtoraas mapauiesorpaMma, OCTPOSHHOTO Ha BEKTOPax
3a-2bu2a+3b  Jg=2b|=5,ab=30°"
8) Jlexxat nmu Touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B oiHO¥M TIOCKOCTH?

9) CocTaBuTh ypaBHEHHE MPSIMOMA, IpoxosiIei yepe3 Touky A(1,3) u neprneHIuKyIsIpHOH K MPSIMOI,
coenunstonei Touku B(2,-1) u C(-8,2).

10) Haiitu KoOpAMHATHI BEPIIUH U yPaBHEHHUS JMAarOHaJICH KBaJpaTa, €CJIi H3BECTHBI yPABHEHHUS
onHoiicToponsl AB: X+y-5=0 1 koopmuHaThI ToukH niepeceueHus quaronaei K(4,4).

11) Touxka P(-2,1,-2) cny»XHUT OCHOBaHHUEM IMEPIICHIUKYIISIPA, OMYIIEHHOTO U3 Havaia KOOPAWHAT Ha
10ckocTh. COCTaBUTh ypaBHEHUE ATOM IIIOCKOCTH.

12) Yepes Touku A(12,-6,1) u B(-6,6,-5) npoBenena npsimas. OnpeaeauTs TOUKA TepeceueHus ITOH
IpSAMOM ¢ KOOPIUHATHBIMU IIOCKOCTSIMHU.

13) Haiitn ocHOBaHME NEPIICHIUKYIISIPA, omytieHHoro u3 Touku A(3,0,4) Ha utockocTh m:2x-+y+32z-6=0.

14) Pa3noxuTh ONpeeTUTeNb [0 MEPBO CTPOKE

3 1 =5

‘2- -1 3‘
4 -1 1



14) Pemuts cucremy

Sx+4y+3z= 123,

{ x+ y+ z=6,
10x+ 5y + =z=23.

15) Permuts cucremy
Xy —2x;+3x3+ x,=28,
X+ 2x5— 2xg = —3,
—xy T 2%, — 2x3 1+ 2x, =7,
xy—3x,+ x53— 2x,=8.

O6pa3zern_nomarinero 3aganus Ne 2 «[IpousBoanas u ee npunoxenus» (1 cemectp)
Bapuanrt 1

1. Ucnone3ys onpezeneHue mporu3BOIHOM, HAUTH F! () st GbyHKIIH

o) =e

2. Haiitu mpon3BOIHBIC CITGAYFOIINX (DYHKITHIA

1J_1+35«*,-E il s
2.1 - 2 7 atet 202

dzinx +4
1!' =
2.4 - dcosx—3,

.0

2.3 = (3x+ 7)lnx — 2In4.
v =e*tgx —+e y = Sarccthx + 3arctgx

33{'
v = (1 — x)arccosx — arccos0,1 Y =35

2.5 . 2.6

"-q
I
-f‘l'ﬂ
)
5



2.7 . 2.8

1-3x

2.9 ' 2.10 Y= In{1-3x),
o 2x - cos” x
211 y=ve™ -1, 212 YT i
213 ¥ = Vxarcsinyx + 1 214 y = 3arcecrg” T
x = arctgt,
215v = %fz. 2.16 tgy = (xi iR 2_]_“

217y =(1—3/x

3. Hammucars ypaBHEeHUs KacaTelbHOM M HOPMAIM K KpUBOM X + 5 = 2¥° B 1ouke My (3;-2).
Crenarb yepTex.

4. Hamucars ypaBHEHHE OIHOM U3 KacaTeNbHBIX K KpuBoi ¥ — ATCLIX spag uro sTa KacaTelbHas
HepreHKy/spHa mpsivoit ¥ T = 2,

A T LT ST,

5. 3aKoH JBM)KEHMS MaTepHaIbHON TOUKHU: l.‘" =1 —cost.

t== y=—3(x—=
IToxaszate, 4yro mpu 3 TPaeKTOpHs JBWKCHMS IIEPECEKACT NPSAMYIO ° ( 3 :'I, "

HaWTUYTOJ MEXKIY TPAEKTOPUEH U IPSIMOIA.

OOpasen_nomarinero 3amanus Ne3 «HeornpeneneHHbI HHTErpa»

(1 cemectp).Bapuanr 1.

r x Jz r 1 ‘
1) (xa_— 3"+ )dx 2).] |meosx ——5-+10) d.x,
J(Va2 -5 dx R
’ [(xVx+—)dx
3 ) ,
rTT—ginx ,Lﬂ “%
S)J sin® x d.x’ 6) J x2—3 7) ] 11—t
poxdx Iﬂ—mJ
8)[' tg(2x— lzld.x' 9 | 243 10) " 1+9%2
r e¥dx
T1—elx
. . dx
11) Ictg7dx 12) ) ,

HpOMe)KyTO'-lHaﬂ aTTecranus

@®opMBI IPOMEKYTOUHOM aTTECTAllMK: K3aMEH BO 2 U 3
cemecTpax. Bonpocel k ak3ameny npencrasieHbl B PoHae

OLIEHOYHLIX 3HAHUN

OOHJI OHEHOYHLIX CPEICTB



1. Onwucanue nokasareneil U KPUTEPUEB OLIECHUBAHUS KOMIIETEHLIMH, ONTMCAHHE KA
OLICHUBaHUs

OnenuBanue GopMUPOBAHUS KOMIICTCHIIMN MPOM3BOAMTCS HA OCHOBE IMOKAa3aTeleil OIeHUBAHUS,

yKa3aHHbIX B 11.2. paboueii mporpammsl 1 B 11.1.1 ®OC.

CBsi3b KOMHGTGHHI/Iﬁ, HHIUKATOPOB IOOCTHIKCHUS KOMHCTCHHI/II;'I U IIOKa3aTeleit OLICHUBAaHUA

NpUBEJeHA B 1.2 paboueld mporpaMMel.

Onucanue gopmuposarus u KoHmpos nokasameJeli OYyeHUBaAHUs

OrneHrBaHuE YpOBHS OCBOCHUS O0YYarOIMMCS] KOMIIETEHIIMH OCYLIECTBISAETCS ¢ NOMOIIBIO (OpM
MIPOMEKYTOYHON aTTECTAlUHA U TEKYIIEro KOHTPOssA. POpMBI IPOMEKYTOUYHOM aTTECTAllUU U TEKYIIErO
KOHTPOJIS YCIIEBAEMOCTH 110 JUCLUIIIMHE, C IIOMOILIBIO KOTOPBIX IIPOU3BOAUTCS OLIEHUBAHKE, YKA3aHbI B

yueOHOM IITaHe | B 1.3 pabodeii MporpaMMBl.

B Tabnune npuBenena undopmamus o (GOPMUPOBAHUM PE3YIHTATOB OOYYEHHS MO AUCIHILIAHE
paszzenaMy JUCHUIUIMHBI, a TaKKe O KOHTPOJIE IOKa3aTejed OICHUBAHUSA KOMIETEHIUH (opmamu

OLICHUBAHMSI.
Homepa DopMBbl OLICHUBAHUS )
HaumenoBanue rmokasaress OlleHUBaHUS paanencs (opMBI TPOMEKYTOUHOM
(pe3ynbrara o0yueHus O JUCIUILINHE) mcipmmmyr || ATTECTALMH, TEKYLEro
KOHTPOJISI yCIIEBAEMOCTH )
3HaeT MOCIEAOBATEIbHOCTh (AITOPUTM) peIIeHHs 3ahad 9K3aMEH,
TE€OMETPHUECKOT0 M (PU3MUECKOr0 XapakTepa MeEeTOJaMH KOHTpOJbHast pabota Nel,
BEKTOPHOU ajareOpsl KOHTpoJibHast paboTa No2,
3HaeT IMOCJIe0BATEIbHOCTh (ITOPUTM) HCCIEAOBaHUS noMauHue 3ananns Nel,
MMOBEPXHOCTEN 2-TO MOPSAIKA METOJOM CEUCHUM 12345 Ne2, No3,
1£49,4,

3HaeT IMOCJIe0BATEeIbHOCTh (AITOPUTM) HCCIEAO0BaHUS

byHKINN OJTHOM IIEPEMEHHON METOJaMHU
¢ depeHINaTbHOTO HCUUCIIEHUS
3Haer IIOCJIEIOBATEIbHOCTh (anmropuTm) ITOUCKA

sKcTpeMyMa (QYHKIIUH HECKOJIBKUX MEPEMEHHBIX
3HaeT MocneA0BaTeIbHOCTh (AITOPUTM)
pelIeHus: TEOMETPUYECKUX U (PU3UUECKUX 3a7a9 METOAaMHt

KOHTPOJIbHBIE 3a/1aHUS
KOMITBIOTEPHBIX
MPAKTUKYMOB

MHTETrpaJbHOTO UCUHUCITICHUS
3HaeT MOoCIeN0BaTeIbHOCTh (aJTOPUTM) pELICHUs 3a/1adM
Komm nns nuddepenumanbHbix ypaBHeHUH 1-ro U 2-TO
MOPSAKOB, HAXOXJEHHs OOILero pemeHus JUHEHHOro
OMHOPOMHOTO MU PEepeHIHAIBHOTO  YpaBHEHUS  C
MOCTOSIHHBIMU KO3 (UIIMEHTaMH, HAaXOXKJICHHUS OOIIero u
JacTHOT'O peleHui JIMHEHHOT O HEOTHOPOJTHOTO
i QepeHIMaIbHOTO  YPaBHEHUS METOIOM  BapHalluu
MIPOM3BOJIBHBIX TMOCTOSIHHBIX, METOJIOM HEOIpeleIeHHbIX
KO3 PHUIIHEHTOB

3HaeT Mocie0BaTeIbHOCTh (AJITOPUTM) pacueTa
HAJEKHOCTH BEPOSITHOCTHBIMU METOJJaMHU




HMeeT HaBBIKM HAYaJIbHOTO YPOBHS Pa3i0kKeHHs BEKTOpa
1o 0a3ucy Ha IUIOCKOCTH U B MPOCTPAHCTBE, BHIYUCICHUS

CKQJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO IIPOU3BENCHUS
BEKTOPOB B KOOPAMHATHOH (popMe, BBIYUCICHUS IPOCKINH

BEKTOpA Ha BEKTOP, BBIYUCIICHHUS ILIOIAIEN
napajujiesnorpaMMa 1 TpeyrojibHuKa, oobemMa
napajuleJienuIea u Terpasipa

MMmeeT HaBbIKM HAYaJIbHOTO YPOBHSI COCTABJICHUS
ypaBHEHUH MPSMOM, IIIOCKOCTH, KPUBBIX 2-TO MOPsIJIKa,
MIOCTPOEHUS KPUBBIX U IOBEPXHOCTEHN 2-T0 MOPAIKA,
3a/laHHbIX KAaHOHUYECKUMHU YPAaBHEHUSIMU, IIPUBEICHUS
ypaBHEHUH KPUBBIX M OBEPXHOCTEHN 2-TO MOPSAIKA K
KaHOHHUYECKOMY BUlY

HMeeTr HaBBIKM HA4YaJIbHOI'O YPOBHS BBIYMCIICHUS MIPEEIIOB
(GYHKIMI U pacKpbITUS HEOIIPEIETIEHHOCTEMH,
uccienoBanus PyHKIUU HA HEPEPHIBHOCTh U HATTMYUS
TOUYEK pa3pbiBa, BEIUMCIEHUS POU3BOJIHOM CII0KHOM
(GYHKIIMHY 1 TPOU3BOIHOM MapaMeTpUIEeCKH 3aJaHHON
(byHKIIMH, COCTaBIICHUSI ypaBHEHUN KacaTelbHOU U
HOpMaJIA K KPUBOH B 33JJaHHOM TOUKE, pEIIeHUs 3a]a4 Ha
MEXaHUYECKUE MTPUIIOKEHUS IPOU3BOJHOM, UCCIEOBAHUS
(GYHKIIMHY OJHON EPEMEHHON: MOHOTOHHOCTh U
9KCTPEMYM, TOUKHU MEpernda u aCUMITOTHI

Nmeer HaBbIKM  HAYaJIbHOIO  YPOBHS  BBIUMCIICHHUS
HEONPEIEIEHHOTO U ONPEJEICHHOT0 HHTETPaIOB METO0M
3aMEHbl NEPEMEHHOW, HMHTETPUPOBAHUS IO  YacTsM,
WUHTETPUPOBAHUS TPUTOHOMETPUUECKHUX GbyHKUINH,
MHTETPUPOBAHUS paroHaIbHBIX npobeit u
UpPPalMOHATBHBIX (DYHKIMH, pEIIeHUs] T€OMETPUUYECKUX
3a/1a4 Ha BbIUYMCIICHHE IJI01aAen Guryp, o0beMoB Tell
BpallleHus, JUIMH  KPUBBIX  C  MCIOJb30BAaHUEM
OIpeIeIEHHOr0 UHTEerpaia

MMeer HaBBIKM HA4YaJIbHOTO YPOBHS pEIIEHUS 3ajad
(U3NYECKOr0 U FEOMETPUUECKOT0 XapaKTepa, IPUBOISIINE

K TudpepeHIaTbHBIM YPaBHEHHUSM, peleHus
mubdepeHIMaNbHBIX ~ YpaBHEHUH € pa3aemsionuMu
NIEPEMEHHBIMY, OJHOPOJHBIX YpPaBHEHWH, JIMHEHHBIX

yYpaBHEHU METOAOM bepHyiun, TMHENHBIX HEOAHOPOIHBIX
TuddepeHMaIbHbIX  ypaBHEHUH METOJIOM  Bapualllu
IIPOU3BOJIBLHBIX ITOCTOSIHHBIX, METOIOM HEOIPEAEICHHBIX

1,2,3,4,5

JK3aMeH,
KOHTpPOJIbHAsI paboTa
Nel,

KOHTpOJIbHas paboTa
No2,

JIOMAIIIHUE 3a1aHUs
Nel,

No2, Neo3,
KOHTPOJIbHBIC 3aJaHUS
KOMIIBIOTEPHBIX
PAKTUKYMOB




KO3 PHUIIHEHTOB

MMeeT HaBBIKM HAYaJIbHOTO YPOBHS BEPOSTHOCTHOIO U
CTaTUCTUYECKOTO AHAJIN3a PACYETHBIX U
JKCIIEPUMEHTAJIBHBIX JIaHHBIX, I0JYYEHHBIX U3
OOIIENHKEHEPHBIX U CHEIUATIbHBIX JUCHUILUINH
npodecCHOHATBLHON HANPABIECHHOCTH , IEPBUYHOM
CTaTUCTHUYECKONW 00paOOTKU IKCIIEPUMEHTANIbHBIX IaHHBIX,
COCTABJICHUS BapUALMOHHOIO PsAJia, TPYIIIUPOBKU
JTAaHHBIX, HAXOXKJACHUS YUCIIOBBIX XapaKTEPUCTUK,
IIOCTPOEHHUs TUCTOTPAMMBI, AHAJIN3A IOJIYYEHHBIX
pE3yJIbTaTOB

3HaeT CKaJIsipHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUS
BEKTOPOB U UX MPHUIIOKEHUS B TEOMETPUH U (UBHKE,

9K3aMCfCH,
JOMAaIIHEEC 3aJaHHUC

IIPsIMBIE, INIOCKOCTH, KPUBBIE JINHUH, IOBEPXHOCTU U 1 Nel

crocoObl UX 3aJJaHUs, KOOPIAUHATHBIA METO/ B

AQHAIUTUYECKON F€OMETPUHU, TUIIBI TIOBEPXHOCTEN 2-TO

HOpsi/IKa, KOTOPbIE HCHOIb3YIOTCS B CTPOUTENBCTBE

HmeeT HaBbIKM HAaYaJIbHOTO YPOBHS PEILIEHUS HHKEHEPHBIX 9K3aMEH,

3ajlay METOJIaMU BEKTOPHOH anredphl U aHAIUTUYECKON JIOMAIIIHEE 3a/1aHue
Tr€OMETPUH, Nel.

OIUCAHMSI FTEOMETPUYECKUX OOBEKTOB € IIOMOILIBIO 1

MaTeMaTHYECKOTO anmapaTa BEKTOPHOU anreOpsl 1

AHAJTUTUYECKON T€OMETPUH, HCII0JIb3YsI KOOPAMHATHBIN

METOJ

3HaeT MeTo/IbI penieHus AudepeHnnanbHbIX YpaBHEHUH ¢ 9K3aMeEH ,
pa3essIoIUMU IEPEMEHHBIMU, OJHOPOIHBIX, TMHEHHBIX KOHTpOJIbHasA paboTa
OJHOPOJHBIX, JIMHENHEBIX HEOTHOPOAHBIX 34 Ne2, nomarinee
Qg epeHraIbHbIX ypaBHEHUH (METO/] BapHaIin 3ananue Ne 3
IIPOU3BOJILHBIX MOCTOSIHHBIX, METO/] HEOIPEIETIEHHBIX

K03 PULIHEHTOB)

HMmeeT HaBBIKM HAYaJIbHOTO YPOBHS PEILIEHU 3a]1a4

(GU3NUECKOro U TEOMETPUUECKOTO XapaKTepa, MPUBOIAIINE 9K3aMeH,

K muddepeHIaTbHbIM YPaBHEHUSAM, KOHTpOJIbHAs paboTa
peweHns qudQepeHnranbHbIX YpaBHEHUH ¢ 3,4 Ne2, nomaminee
pa3eNsIoIMU TEPEMEHHBIMU, OAHOPOIHBIX 3aganne Ne3
YPaBHEHUH, IMHEMHBIX YPaBHEHUN MeTOIOM bepHyiu,

JMHEHHBIX HEOAHOPOAHBIX MU depeHIINaTbHBIX

YpaBHEHHMI METOJOM BapHalMy MIPOU3BOJIBHBIX

MOCTOSIHHBIX, METOJIOM HEONpeeeHHbIX KO PHUIIHEHTOB

3HaeT OCHOBHBIE 3aKOHOMEPHOCTH U COOTHOIIIEHUS, JK3aMeEH,
IIPUHIIMIIBI TEOPUH BEPOATHOCTEN U MAaTEMAaTHUUECKON KOHTPOJIbHBIE
CTaTHCTUKH, OCHOBHBIE TEOPEMbI TEOPUU BEPOSITHOCTEM, 3a/1aHus
3aKOHBI PACIIPEEICHNs JUCKPETHBIX U HENIPEPBIBHBIX S KOMITbIOTEPHBIX
CIIy4aifHbIX BEJTMYMH, 3aKOH OOJIBIINX YUCEN U €r0 MIPaKTUKYMOB

MPUMCHCHHUC, HCHTPAJIIbHYIO IPCACIBbHYIO TCOPEMY U €C
MMPUMCHCHHUC, BCPOATHOCTHBIC MCTOABI pacucTa
HaaCKHOCTH




HMMmeeT HaBBIKM Ha4aJIbHOT'O YPOBHA BEPOATHOCTHOI'O U OK3aMC€H,

CTaTHUCTUYECKOTO aHAJIN3a PACUETHBIX U KOHTPOJIbHBIE
AKCIIEPUMEHTAJIbHBIX JIaHHBIX, MOJTYYEHHBIX U3 5 3a/1aHus
OOILIENH)KEHEPHBIX U CHEIUATbHBIX TUCIUTIINH KOMIIBIOTEPHBIX
npodecCuoHaNbHOM HAMIPABIEHHOCTH ,lIEPBUYHOM MPAKTHKYMOB

CTAaTUCTHUYECKOW 00paOOTKH IKCIIEPUMEHTANBHBIX J1aHHBIX,
COCTaBJICHUS BapUaLlMOHHOIO Psi/ia, TPYNIIHPOBKU
JAHHBIX, HAXOKICHUS YMCIIOBBIX XapaKTEePUCTHK,
IIOCTPOEHHUS FTUCTOIPAaMMBl, aHAJIN3a I10JTY4EHHbIX
pe3yiIbTaToB

TunoBsie KOHTPOJILHDbIE 3aAaHUS 1JI5l OLleHUBAHUSA GOPMHUPOBAHHUS KOMIIETEH U

Texkymmii KOHTPOJIb

Ilepeuens popm mexyweeo koHmpons:

® KOHTpOJIbHAs paboTa;
e J[OMAIlIHEE 3a/1aHHCE;
e KOHTpoJbHOE 3axanue mo Koll.

KontponsHbie paboThl
KontponsHas padora Nel «Texuuka nuddepenimponanus» (1 cemectp)

KonTponbnas padora Ne2 «O06bIkHOBEeHHBIE qu(depeHIabHbIE YypaBHEHUD (2 ceMecTp)

Jomartaue 3aianust

Homamnee 3amanue Nel (1 cemectp) «Bekrophas anrebpa u
ananutudeckas reomerpusiJlomamnee 3aganue No2 (1 cemectp) «IIpousBoaHas
U €€ NIPUII0KECHUSD)

HomamHee 3ananue Ne3 (1 cemectp) «HeonpeneneHHbII HHTETpam»

Tunosvie KOHMpPOJIbHblE 3a0anus d)OpM meKyuleco KOHmpaoJis.:

O6pa3err koHTpoJbHOM paboThl Nel «Texuuka nuddepermupoBanms» (1 cemectp).
Bapuanr 1
5) Haiitu

y = JIPOHBOFHBIC. |14,

Vv = @rcsinTyx
K

o

-
SINLNX

¥y + arctg(x*e®)

Incosx



¢ y=@7

6) Kpusas 3ajaHa napaMeTprUYecKu:

_']‘_' =

1+1°
v = 3t
S 1+

. Haliti koopauHaTel Touku M, COOTBETCTBYIOIIEH t=-2.
Bbrauciuth yrinoBoit ko3¢ GuIMeHT KacaTeabHOi K KpUBOi B Touke M.
7) Haiitu 3HaYeHIEe IPOM3BOIHOM HEIBHOM () YHKIIUH
e¥ + xy = e* 1 B Touke M(1,0).

T

(2x—1)7

8) Hamucath ypaBHEHHE KacaTeIbHOW K KPHBOIi , €CJI U3BECTHO, 4TO

KacareJIbHasl MEePIEeHMKYIIIpHA NpsaMory = 2x + 1.

O6paszer,  KOHTPOIbHOM padotel Ne2 «OObiKHOBEHHBIE aubdepeHIMaNIbHbIE  YpaBHEHUD (2

cemectp) Bapuanr 1.

6) Pewuts 3amauy Komm:
v = +I+ y() =0

Pt P

7) Haiitu oO1ee pereHue:

gin® x

V' —y-ctgx =

-
8) Haiitu oOIiiee pereHne, UCoJb3ysk METO/T HEOIPEICTICHHBIX KO3(D(MHIMEHTOB:
y"'—2y' — 3y = 2cos3x

9) HanucaTp BuI OOIIETO PEIICHUS:
y +8y"4+20y' =-5—x-cos2x+ e Hsin2x

10) Haititu ~ oOmiee  pelieHWe, HCIOJNB3YyS METOJ  BapHalluu

IPOM3BOJILHBIX
v" + v moeTomomeaX.

OOpazerr jomaminero 3amanus Nel (1 cemectp) «BekTtopHas amreOpa W aHaIUTHYECKas
reomeTpusi» Bapuant 1

z 0 #H21D4) , b= (11_1:';Pa3n(@1<mb ngogsucy
__8) Berfigeand)- (b - 2¢) aheem|b| =3, el = 4,

ac=bc=90° b=(222)

: : AE
9) BpruncnuTh npoekiio BeRTopa 3L ) Ha OCb BEKTOpa , €CIIU



A(-5,7,-6) 1 B(7,-9,9).

10) Beramcimts KocuHyce yriia, 00pa30BaHHOTO BEKTOPaMH:
a=01,1,10ub=(222)

6) F=(-2-2,-2), B(9,—7,5), A(10,—8,3).Haiitu M,(F)
7) Haittu nnomaap napaiienorpamma, oCTPOSHHOIO Ha BEKTOpax

3@ —2bu2a+3f= 26l =5 ,ab=30°

8) Jlexkat mu touku A(1,2,-1), B(0,1,5), C(-1,2,1) u D(2,1,3) B ogHO#i mutockocTH?

15) CoctaBuTh ypaBHEHHE IPMOH, poxoasiien yepe3 Touky A(1,3) 1 nepreHuKyIspHO
K IpsAMOi, coeaunsioniei Touku B(2,-1) u C(-8,2).

16) HaiiTu KoopAMHATHI BEPIIMH U yPaBHEHHS JJMAarOHAJICH KBaJpaTa, €I U3BECTHBI
ypaBHeHHsI oiHOcTOpoHbI AB: X+Y-5=0 1 KOOpANHATHI TOUKH NTEPECCUCHUS
muaronaneit K(4,4).

17) Touka P(-2,1,-2) ciay»XUT OCHOBaHUEM MEPICHINKYJISAPA, OMYIIEHHOTO U3 Havalia
KOOPJIMHAT Ha IJI0CKOCTh. COCTaBUTh YPaBHEHUE ATOH IIIOCKOCTH.

18) Yepes Touku A(12,-6,1) u B(-6,6,-5) npoBenena npsimasi. OnpeenuTh TOYKU
HepeceYeHus STOU MPSIMOH ¢ KOOPANHATHBIMU INIOCKOCTSIMH.

19) HaiiT ocHOBaHHME NIEPIICHIUKYJISIPA, omyiieHHoro u3 Touku A(3,0,4) Ha mtockocTh m:2x+y+3z-

6=0.
20) Pa3nouTh OMpeesuTeNb 10 ePBOii CTPOKE

2 -1 3
3 1 -5
4 -1 1

16) Pemmts cuctemy
x+ y+ z=6,
Sx+ 4y + 3z= 22,
10x+5y+ =z=23.
17) Peumts cucremy
( 11—2-x2—3x3— .'x.':=81
Xz T 2-.7('3 — 2-.7.'.': = _3,
1—:{1 T+ 2x; —2x3+2x, =7,
X4 — 3.7.'2 T X3— 2-.7.'.':= a.
O6pazen nomamnero 3aganusg Ne 2 «[IpousBonHas u ee npuinoxeHus» (1
cemectp) Bapuanr 1

6. Mcrionb3ys onpeneneHue TIPOM3BOIHOM fHAHTH ISt QYHKIIAU

F@) =e:

7. Haiitu mpon3BOAHBIE CIIEAYIOIINX (PYHKITHIA:

_1+3 E\..'E_'L EREE

2.1 VI T e F .22
Jzinx +4
v =
N 2,4:031’—3
2.3 = (3x+ 7)Inx — 2In4.
v =e*tgx —+e y = Sarccthx + 3arctgx
EI
y = (1 — x)arccosx — arccos0,1 Y=o #

Vv = v sinx



- . - ede s
[tg(2x— 1)dx f e

2.5 . eae -

T W1—glx
2.7 cta® de | - |
- g? - 1-3x
2.9 . 2.10 y= In{1-3x],
lha 2 v = cos” x
voyeT -1 , 2712 1itgx .
213 ¥V = i"EﬂTCSiH‘.-'II T l 214 y = EﬂrT'CC]‘"g' ; .
x = arctgt,
y =142 i
215 L TR0 tgy g (x° +2)y.

v =430

8. Hamucars ypaBHEHHs KacaTelbHOM M HOPMaIM K KpUBOM ¥ + 5 = 2V~ g touke My (3;-
2). Cienatb 4epTex.

9. HanucaTh ypaBHEHHE OJHOMN M3 KACATENbHBIX K-KPABOHK tgx , 3HasI, YTO 3Ta

KacaTelbHast MepIeHAHYIBIpHa MpsMOit

A — L T SULTLEL,

10. 3axoH nBrKEHNS MaTepI/IaJII)HOil"{’(H(lR— cost.

Far
LI

[lokazath, 4TO TIpH 3 TpaeKTOpus  [JBIDKCHHS  TEpeceKaeT  NpsSMYIO
y=—J3(x—=) y y y
- 3 7, ¥ HAUTHYTOJI MEXK]y TPACKTOPUEH U IPSIMOIA.

O6pazerr nomamHero 3aganust Ne3  «HeonpeneneHHbIi
unterpain» (1 cemecrtp).BapuanT 1.

i .3 - f 1 3
1y (x* 3%+ dx [ (mepx ——-+10)dx ,

LN 4

f(vaxt——=)dx i _ iz

[(Vx2=—=) , faNF+ Ey e

3). 4) )

rTE—sing n . ’ 7 ,% ,

5)'| sin® x dx' y % )'l 1—et
8) , 9) , 10) ,
dx

11) , 12) ’ T xf lﬂxl?’)



J- tgxdx
cost x
(Zx—5ldx

]

W 145x+1

f(2xy+ 3)sin3xdx
) xledx

f s?)nz Txdx '
[cosTxsin3xdx
1) ,
4)
wf de
JF x+1
[ xS —9x+16
E@S}(x—zll(x—i}
[ Sxl-1244+22 4
iga) 1)(x2+4)

xhH)x+1
JF o xt+1

|. .5
x&?_“zl dx 1

B

f

06]38361_[ KOHTPOJLHBIX 3aJaHMI KOMIIBIOTEPHOI0 mpakTukyma Nel (2 CGMCCTD), O4YHasiA (bODMa

rdx
JF1+,,;E'

15)
J’urctggdx

4
fc):}SE Zxdx

2)

fxe_z"zdx

(4x—3)dx
x—bx +EE|_6)
1I?) %Eﬁiv{ﬁllﬁx
e
2) S 4 ,
, 5) =i ns.:;
I )f I:!IJS"} X dx
[etg®2xdx
: 3)
5)
2
f 2z"—1
+1
[ HSZ;Z —gx+1
ox—112(x+1)
I 2 —2xl 47 ’

h72+3;lix— zi2 T

J-GEx+1 dax

Nx+ri—1
— —
Z)I-_-z inx+cosx

4) :
VI

Jr xdx

.7
2)9 +x2 ) |
I

Bapuanr 1.

2. dx
—
~
cos® 5x
' o odx
sin 5x

3 Ao1(2 ) edx



b

=

B x> Inxdx
6.

3 arcsinxdx
dx
72
B 4x [ 298. dx
] \/_2:m3u7 dx
J X +2x+5
C 2} x3)
dx

~10. 1
X+2

O6pa3eu KOHTPOJBLHBIX 3aJaHUH KOMIIBIOTEPHOTO MpaKTHKyMa Ne2 (2 CGMGCTD), O4yHasi d)ODMa

1. Beraucauts miomazas GUrypel, orpaHIYeHHON acTPOUI0N

2cos’t, y = 2sin’t.
2.Haiitu miomans Gurypel, orpanuueHHol Jvdeii— 2)Inx M OCBIO a0CIIHCC.
3.Haiitu nimny y4yacTka gpmBaiiccose™ x € [—In5;— In 2]

4. BuIYMCIMTh JIMHY IIEPBOrO BUTKA cnupanu X = tsint, y =tcost, z=1t, 0=t =m
5.Haiitn 00bemM ¢urypsl, 00pa3oBaHHON BpallleHUEM KPUBOJUHEHHON Tpaneuu, orpaHuueHHOM

JUHUAMUA
2 _ m T
cos“x y=10 , X & |=737]|, Bokpyr ocn OX.
6.Haiitu o6beM Gurypsl, 00pa3oBaHHO BpallleHMEeM KpUBOJIMHEHHO Tpaneuu, orpaHuueHHON
JUHUAMUA
' a T
= sin* t,y = cos®t t e [D;x;],: 0 , ¥ = 0 Bokpyr ocu OX.

7.Haiitu 06beM ¢urypsl, 00pa30BaHHON BpallleHHEM KPUBOJUHEHHON Tpanenum,

OLpaHAUCHHQH JUHUSAMHA , ¥ =0, pokpyr ocu OY.

O0pa3sell KOHTPOJBHBIX 3aJIaHUI KOMIIBIOTEpHOTO mpakTukyma Ne3 (2 cemectp), ouHas dhopma

S S =
1) A8y =2 =0 2)
My(0;1),y =3x+1

3*}1_?{ _ 4}1_{ 1 5}1_ — ﬂ, 4) }Tl\‘r_.' f— 2}1’ = ﬂ’

S)r"' —10y" 4 29y = xe™ + &5 cos2x — 2,



6 — 4y =8(sin2x — 3cos2x), y(0)=—1,y (0)=4,y (0) =18,

7y —4y=0CBx—2e™"
i

9) +4y + 4y ==

i
X

g8) ¥ —4y =9(sin2x — 3cos2x),

1) - 4) Haiitu o01iiee perieHue JMHSHHOTO OJJHOPOAHOr0 AU PepeHIIMaTBHOIO YPAaBHCHHS.
6) Pemmrtp 3amauy Komm s nuHeitHOro HeogHOPOAHOTO U depeHInaTbHOTO
ypaBHEHHUS.

5), 7) — 9) Haiitu ofiee perieHue JIMHEHHOTO HEOAHOPOAHOTO au((HepeHIIHaTLHOTO
ypaBHECHUSL.

O0pasel] KOHTPOJIBHBIX 33aJaHUil KOMIILIOTEPHOro mpakTukyma Ne4 (2 cemectp), O4yHAas

!l!O[!Ma

Nel. Tlpu omHOM 1UKIIE 0030pa PaJMOJOKAIIMOHHON CTAHIIMHU, CIEIAIIEH 32 00BEKTOM,
00BekT oOHapyxuBaeTcsi ¢ BeposTHocThio 0,8. Ilpm oOHapykeHumnm o0BeKTa 0030p
npeKpalaeTcs, MpH 3TOM IMPOM3BOJUTCS HE Oojee Tpex LHUKIOB o0030pa. JluckperHas
ciydaiiHasi BeJIMYMHA — YUCIIO IPOM3BEACHHBIX UKJIOB 0030pa. Haiitu: 3akoH pacnpenenenus,
YHCIIOBBIC XapaKTEPUCTHKH, (PYHKITHIO

pacrpesen eHus

F(x). Toctpouts rpaduk F(x)

OOpa3sell KOHTPOJBHBIX 3aJIaHNI KOMITBIOTEPHBIX MPAKTUKYMOB Ne 5 (2 cemectp), ouHadg opma

Nel.  TIpoBeneHHbIe HCHBITAaHUS HA pacTsKeHUE 00pa3lioB KOHCTPYKLHOHHOW CTalH
JIaJTH CIIEAYIOIMEe3HAYECHUS U MAaKCUMAlIbHOTO HapsKeHus (Kr/ eM?):

3100 4000 3800 4100 3400
4200 3700 3900 3200 4100
3800 4200 3500 4000 3900

Haiitu noBepuTebHbIC HHTEPBAIBI U CPETHETO 3HAUCHHSI MAKCUMAIILHOTO HATIPSKCHUS C
HaeKHOCThIO 0,95 W CpemHEeKBaIpaTHUECKOTO OTKJIOHEHUS OT CPEJHEro 3HAueHHs C
HaexkHOCThIO 0,99. [IpuHATE, YTO ompejesseMas BEIMYMHA paclpelielieHa M0 HOPMaTbHOMY
3aKOHY.

O6D3.36LI KOHTPOJLHBIX 3aJaHUH KOMIIbIOTEPHBIX IPAKTUKYMOB Ne 6 (2 CCMCCTD), O4YHasiA d)ODMa

Nel. JlanHbie ompITa TIpUBEAEHB B TaOnwIg]B Oe3pasmgpHoM Bujae. I[lomaras,
4TO X ¥ Y CBSI3aHBI

3aBYCHMPCTBIO Y aX b, onpenenuts ko3¢ PuLMeHTH @ ¥ b METOJOM HaMMEHBIINX KBa(PaToB.

u



y 30 29,1 284 | 281 | 28,0 | 27,7 27,5 27,2 27,0 26,8

HpOMe)KyTO‘lHaﬂ arrecranud

®opMbl IPOMEKYTOUHOM aTTeCTallMK: 3K3aMEH BO 2 U 3 cemecTpax.

IlepeueHpb TUIIOBBIX BOIIPOCOB (3a/laHUi) JIJIsl IPOBEIECHUS SK3aMEHA BO 2 CEMECTpeE:

HaumenoBaunue

paszznena TumoBsie BOIPOCHI /
JUCLUIIAHBI 3aJaHMsl
1. Ompenenenue KOJUIMHEAPHBIX M KOMIUIAHApHBIX BEKTOPOB,

N

OnpeneneHne CyMMbl BEKTOpPOB (IIpaBWJIO TPEYrOJbHUKA, I
3. OmnpeneneHne Mpou3BeIeHUS BEKTOPA Ha YUCIIO U €TO

BeKTOpHaﬂ a.nre6pa FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI.

" HHHZHHM 4. Ba3uc Ha ITOCKOCTH U B IPOCTPAHCTBE (OMpEICICHHE).

A ajreopa. Pasnoxenue BekTopa 1o 6a3ucy Ha IIOCKOCTH.
Hajrtteckas 5. Pa3jioxeHue BEKTOpa B IPOCTPAHCTBE 10 MPSMOYTOJILHOMY
TeOMETpHSL.

0asucy.
6. Ilpu3HaK KOJUTMHEAPHOCTH BEKTOPOB.
7. CkansipHoe Ipou3BeIeHUE BEKTOPOB (omnpeaeaeHne, Gpu3nueckuit
CMBICII, alNreOpanvecKkre CBOMCTBA) .Y CIIOBHE OPTOTOHATBHOCTH
BEKTOPOB.
CkansipHO€ NpOU3BEIEHNE BEKTOPOB B KOOPAMHATHOM hopMe.
Omnpenenenne npaBoll M JIEBOM TPOWKHM BEKTOPOB. BexropHoe
MIPOU3BE/ICHNE BEKTOPOB (OmpeneneHue, (U3NYECKUN CMBICI,
anreOpandyecKkre CBOWCTBA, FEOMETPUUECKUN CMBICIT).
10.  BekrTopHOe MpoM3BEACHUE BEKTOPOB B KOOPIAUHATHOMU (popme.
11.  CwmemanHoe IIPOU3BEICHUE BEKTOPOB
(onmpeneneHue,  reoMeTpUYECKUH  CMBICHI).  YcJOBUE
KOMIUIAHAPHOCTH BEKTOPOB.

©

Beenenue B ananus. | 12. Onpenenenue npenena ¢pyakiuun y - F(X) mpu X X0 .
Juddepennuanbroe | Tegverpuyeckas HHTEPIPETAIIHS.

MCHUCICHIC 13.OmpenieneHne  GECKOHEUHO ~ Majoil  BEJIMYMHBI  IPH
GyHKIIMY OTHON U R
MEeTpUYECKas MHTEPIIPETALIHS.
HECKOJBKHUX comMetprHccka epriperall .
MTepEMEHHBIX 14.Onpenenenne  OSCKOHEYHO  OONBIION  BEIMYMHBI  TIpU

OECKOHEYHO MAaJIOH.

15.TeopeMsl 0 npeaenax: npeaesl CyMMbl, IPOU3BEICHHS, YACTHOTO
JIBYX

GyHKIMH, HMeroLuX Mpeaen (C A0Ka3aTeIbCTBOM OJHON U3 TEOpEM).
16.CpaBuenue 6eckoHeuHO Malbix. CHMBOIM «0o» - Masnoe. TeopeMbl




00

HKBHUBAJIEHTHBIX OECKOHEYHO MaJIbIX BEJTMYHUHAX (C JOKA3aTebCTBOM

OJTHOM

U3 TEOPEM).

17.I1epBbIit 3aMeuaTeNbHBIN Mpeen (C J0Ka3aTeIbCTBOM).

18.Ilonsite o mpupamenun ¢ynkuuu y  f (X) .HenpepwiBHas

GbyHKIHUS B

touke. Touku pa3peiBa (YHKIMU U UX KIACCH(PHUKAIINA.

19.HenpepbIBHOCTh CYMMBI, TPOU3BEACHUS U YACTHOTO JIBYX

HENIPEPBIBHBIX

GbyHKIHH (C J0KAa3aTEILCTBOM OJHOU U3 TEOPEM).

20.0Onpenenenne npousBoaHoit ¢yukumu y  f(X) mee

r€OMETPUYECKUI

CMBICI. YpaBHEHMSI KacaTeJbHOM W HOPMaJIM K KpPUBOM y

BBIBOJIOM).

21.ITpaBuna nuddepeHunpoBaHus CyMMBbI, IPOU3BEIACHUS U

4acTHOTO (¢

BBIBOJIOM OJHOTO U3 HUX).

22.BoiBon (opMyn i NPOU3BOAHBIX TPUTOHOMETPUUYECKUX
byHKIHI

y wgx), » sin(x)

23. BoiBozt (hopMyaI ISl TIPOM3BOAHBIX GyHKIMHA Yy a”, Y bagx.

24. BeiBoz (hopMyt [u1st IPOU3BOIHBIX QYHKIMI Y  arcsin X, Y
arctgx.
25.Cnoxnas ¢pyakius. [Ipon3BogHas cioKHOW QyHKINH.
26.ITapamerpuueckoe 3aJlaHue GyHKIHN.
Huddepennupoanne
napaMeTpUUecKy 3a1aHHON (PYHKIUU..
27.CBsA3b MEXy CYIIECTBOBAHHEM IMPOU3BOJHON U
HENPEPbIBHOCTHIO
¢yukuu  y  f(X) B Touke (¢ qokazatenbctBoMm). [IpuBectn
npuMep
HenpepbrIBHON (YHKINH, HE UMEIOIIEH MPOU3BOIHON B HEKOTOPOM
TOYKE.
28.0Onpenenenue auddepenuupyemoit pynkumu y  f(X) B
Onpenencane  muddepennmana  df (X) .  Teomerpuueckuii
muddepentmana df (x) .
29.Teopema depma, reoMeTpruecKas HHTEPIPETALHS.
30.Teopema Postst, reomeTprueckasi HHTEpIIpeTaLusl.
31.Teopema Jlarpan:xa, reoMeTpuyecKast HHTEpIpeTaLHsl.




32.0mnpenenenne pynkaun y  f(X), Bo3pacTatomeii u
yOBIBaIOIICH B

uHTEepBaJe.  J{OKa3aTenbCTBO  JOCTATOYHOTO  IpPU3HAKA
BO3pactanus (yObIBaHUs) QYHKIIUN B HHTEPBAJIC.

33.0mpeneneHne TOYKH MakCHMymMa ¢ TOYKA MHHHMYyMa
GbyHKIMH Y 0 f (x) . JdokazarenbcTBO HEOOXOAMMOTO
IIpU3HaKa skcTpemyMa pyHkuny f (x) .
34.]loka3areqbCTBO MEPBOI0 JOCTATOYHOTO MPHU3HAKA KCTpEMyMa
¢yukuuun y [0 f (X) . Bropolli  AOCTaTo4HBIM  IpPU3HAK
skeTpemyma GyHKImH y f(X) (GopmynupoBka).

35.0mnpenesnenne BHITYKIOCTH BBEpX M BHU3 rpaduka HyHKIHU
B UHTEpBaJie. Jl0CTaTOuHBIi MPU3HAK BBITYKIOCTH BBEpX (BHUI)]
36.0mpenencane Touku nepern6a. HeoOXoauMblil MpU3HAK TOYKH
neperu6a. JlocTaTouHBIN PU3HAK TOYKH Ieperuoa.
37.Acumnrotel rpaduka Qynkmuid y f (X) . Haxoxnenue
BEPTUKAIBbHBIX M HAKJIIOHHBIX aCUMITOT (YCJIOBHSI CYIIECTBOBAHUS
ACHUMIITOT).

0 C
— 1
3 Nuterpanbnoe 38.ITepBoobpasHas (GyHKius. Teopema O pasHOCTH IBYX
UCYHCIICHUE nepBooOpa3HbIX (C JI0Ka3aTeabCcTBOM). HeompeneneHHbI HHTErpall.
(GyHKINN OJHOM [Ipocreiiiune  cBoWcTBa  HEONpPENEIEHHOrO  MHTerpaga  (c
MepeMEeHHON JI0KA3aTeIbCTBOM OJTHOTO U3 HUX).
39.3aa4a o mIomaau KPUBOJIUHEHHON Tpaneuuu, IpUBOASIIAs K
HOHﬁTnm%npez[eneHHoro MHTETpaa mo OTpesKy.
40. BeruncneHne onpeielIeHHOro HHTerpaia mo otpesky. ®@opmyna
HreroTona- JleliOHu11a (C BBIBOJOM). C
41.OCHOBHBIE CBOICTBAa OIPEECIEHHOIO MHTErpajia Io
OTPE3KY (c moKa3aTeIHCTBOM OJHOTO U3 HUX).
42.Teopema 00 OIEHKE OMNPENEICHHOTO WHTETpajia 1o ¢
43.Teopema 0 cpeiHEM 3HaUEHUH (PYHKIIMM Ha OTpe3Ke,
JI0Ka3aTeIbCTBO, TEOMETPUIECKUN CMBICIL.
44. Teopema 0 MPOU3BOJHOM HHTETPANIA C IEPEMEHHBIM BEPXHUM
npeienoM (C JoKa3aTeNIbCTBOM).
[lepeuyeHb TUIMOBBIX BOIIPOCOB (3a/1aHuil) U1 MPOBEICHHS SK3aMeHa B 3 ceMecTpe:
Ne HaunmenoBanwue Tumnossle Bompocs! / 3a1aHus
paszznena
JUCITUTUTAHBI C




OOBIKHOBEHHBIE
nuddepeHnranbHbIe
ypaBHEHUS

1 Onpenenenue nuddepeHaIb-HOr0 ypaBHEHHs, €ro HOopsiIKa,
pemenus. 3amada Komm mis  ypaBHeHus y= f(x,y) u ee
reoMeTpuueckass uHrteprperanus. OOmee M 4YacTHOE pElIeHHE
ypaBHEHHUs 1-ro mopsaka.

2. Teopema Komm o0 CymecTBOBaHWUM U €IWHCTBEHHOCTH
pemienuss  3amaun  Komm s ypaBHeHus  y=  f(X.)y)
(popmynupoBka). I'eomerpuyeckas HMHTEPIPETALUS TEOPEMbI
Komm.

3. Meron unrerpupoBanus 1udpepeHInanbHbIX ypaBHEHUH 1-T0O
NOpSAKAa C Pa3IesIOUMMUCS TEPEMEHHBIMU' U OJAHOPOJHBIX
YPaBHEHUM.

4, Meron WHTErpUpOBaHUs JUHEHHOTO U depeHInaTbHOrO
ypaBHeHus 1-ro nopsiika. YpaBHenue bepHyiiu.

5. VYpaBHeHus BbICHIUX MOpsAKoB. 3aaaya Komu s ypaBHeHuUs
y'=f(x,y) u ee reomeTpuueckas uHTepnperaius. O0mee u 9acTHOE
pemienus aAudhepeHnrnaIbHOro ypaBHEHUSI BTOPOTO MOPSIIKA.

6. Metoasl pemeHust audQepeHIHaIbHBIX yPaBHEHUH BTOPOTO
MOPS/IKA, JOMYCKAIOUINX TTOHMKEHUE MTOPSIKA.

7. JluHeliHas 3aBUCUMOCTh U HE3aBHCUMOCTh CUCTEMBI ()YHKITHIA.
@dyHaaMeHTaJdbHas CUCTeMa PEUICHHH JHMHEHHOro OJHOPOIHOTO
QG epeHaIbHOr0 ypaBHEHUST n-To mopsaaka. OnpenenuTensb
Bponckoro.

8  CsaoiicTBa peneHun JIMHEWHOT O OJIHOPOJHOIO
muddepeHIaTBEHOTO YpaBHEHHUS.

9. Teopema o0 CTpyKType OOIIEr0 pemeHus JIHHEHHOTO
OTHOPOTHOTO UG GEPEeHIINATBFHOTO YpaBHEHHSI N-TO TOpsaka (¢
JIOKa3aTEIILCTBOM).

10. Teopema 0 cCTpyKType OOIIEro pemeHus JUHEHHOTO
HEOJIHOPOAHOTO Iu(hepeHIaTbHOr0 ypaBHEHUS N-To nopsiaka (c
JIOKa3aTEeILCTBOM).

11 JluneitHoe omHopomHOe muddepeHIranIbHOe ypaBHEHUE 2-TO
Hopsiika ¢ MOCTOSHHBIMU Kod(duuuenramu. dyHnameHTanbHas
cHUCTeMa peHIeHHH W o0llee pelieHHe B Cilydae pPa3IndHbIX
NEMCTBUTENIBHBIX KOPHEH XapaKTepHCTUYECKOTO YypaBHEHHUs (cC
JIOKa3aTEILCTBOM).

12.  JluneitHoe onHOpojHOE AUddepeHnranbHOe ypaBHEHUE 2-TO
Nopsiika ¢ TOCTOSHHBIMU Kod(duumenramu. dyHmameHTanbHAs
cUcTeMa pelmeHuii u oOlmiee pelieHne B Ciydae KpaTHBIX
NEHCTBUTENIBHBIX KOPHEH XapaKTepUCTUYECKOTrOo YpaBHEHUs (C
JIOKa3aTEeILCTBOM).

13,  JluneitHoe opHOponHOE UG (depeHInalIbHOE YpaBHEHHE 2-TO
nopsijika ¢
MNOCTOSHHBIMU KO3 durmentamu. @DyHIaMeHTalbHAas cHCTEMa
pemieHnii W 00Iee pelieHrue B CiIy4ae KOMIUIEKCHBIX KOpHEH
XapaKTEPUCTHIECKOTO

ypaBHEHHUS (C 10Ka3aTEILCTBOM).

14. JluneitHoe HeogHOpoAHOE MU depeHIanTbHOe ypaBHEHUE 2-TO
nopsiaka. MeTol Bapualuu  MPOU3BOJBHBIX TOCTOSHHBIX (C
JIOKA3aTEIILCTBOM).




Teopus
BEPOATHOCTEM
DJICMCHTEI
MaTeMaTHIEeCKOMN
CTaTUCTHKH

u

15. leiicTBus Hax cOOBITUAMH. ANreOpa COOBITHIA.
16. AKCHOMBI TEOPUHU BEPOSTHOCTEH M CICJACTBUS U3 HUX.
HecoBMmecTHbIe COOBITHS, BEPOATHOCTH CYMMBbI HECOBMECTHBIX
COOBITHH.
17. Knaccuueckoe onpeieNeHue BEpPOSITHOCTH.
['eomeTpuyeckoe onpeaeaeHne BEpOSITHOCTH.

18. BeposATHOCTH NPOTHUBOMONOKHOTO coObITHsA. Teopema
CJIO’KEHUS BEPOATHOCTEH.

19. VYcnoBHas BeposTHOCTH COOBITHS. TeopeMa yMHOKEHHS
BEPOSITHOCTEH.

20. Tlomnas rpynma coObiTuii. @opMya NOJTHON BEPOSITHOCTH.
®opmyiia baiteca.

21. Cxema He3aBUCUMBIX UcbITaHul beprymmu. ®opmyna

bepnyniu.

22. JluckpeTHbIEe CIydailHble BENWYMHBL. Psan pacnpenencHwus.
@yHKIMSA pacnpeneseHus IUCKPETHOM CIIy4allHOM BEJIMYHHBI,
CBOMCTBA.

23. UwucnoBbie XapaKTEePUCTHKH TUCKPETHON CIy4aiHON BETMYNHBI
(MaTeMaTH4eCcKOe OKHUJAHUE, TUCHEPCUs, CpPeIHEe KBaJpaTUYHOE
OTKJIOHEHHE), UX CBOUCTBA.

24. DbuHOMHMHAJIBHOE pacIpelesieHHe JUCKPETHOW CIydailHOH
BEJIMYMHBI U YUCIIOBBIE XapaKTEPUCTUKH.

25. Pacnpenenenne IlyaccoHa AMCKPETHOH CiTydaifHOW BETHMYMHBI
Y YHUCJIOBBIE XapaKTEPUCTUKH.

26. HenpepbiBHBIE CIlly4aiHble BEJINYMHBI. DyHKIMA

pacnpezeneHus,
CBOMCTBA. BeposATHOCTS ONaganys CIIy4aiiHOW BEJIMYMHBI B
MHTEpBaJ

27. IlnoTHOCTH pacnpeeneHusl BEpOsSTHOCTENH HENPEPBHIBHOM
CIIy4yallHOM BEIMYMHBI. BEpOoATHOCTH MONagaHus CIyd4aiHON
BEJIMYMHBI B UHTEPBAI

(@ B),
28. YucnoBble XapaKTEPUCTUKM HEMPEPhIBHOM CIy4aiHOM
BEJIMYMHBI (MaTEMaTUUECKOe OKUJaHHeE, Jucrepcus,
CPEIHEKBAPAaTHUHOE OTKIOHEHHE), UX
CBOMCTBA.

29. PaBHOMepHOe pacnpesiesieHle HePephIBHOM clydaiHOM
BEJIMYMHBI, JIOTHOCTh U DYHKILIUS PAcHpeeNICHHsI, YUCIOBbIE
XapaKTEPUCTUKHU.

30. HopmanbsHoe pacnpezeneHie HenpepbIBHON cllyyaifHOH
BEJIMYMH IJIOTHOCTH U (DYHKLIUS pacHpeesICHHs, YUCIOBbIE

XapaKTePUCTHUKHU.
3l. BeposATHOCTH TOIATaHWS HOPMAIBLHO PAaCIPEICICHHON
CIIy4anuHON

BCJIMYHUHBI B HUHTEPpBAJI (r'.'I, "B :I Brraucnenne BEPOATHOCTHU

3aJaHHOTO
OTKJIOHEHHSI HOPMAJILHO PaCIpeACICHHON CIIy4ailHOW BETUYUHBI OT




MaTemaTruueckoro oxxuganus. [IpaBuno Tpex curm.

32. TlokazarenpHOE pacmpeneieHue HEMPEePhIBHON ClydyailHON
BEJIMYMHBI, TUIOTHOCTh M (DYHKIMS pacrpenesieHusi, YHUCIOBbIC
XapaKTEPUCTHUKHU.

33, Ilpeanmer  maremMaTH4eCKOH  CcTaTUCTUKU. [ 'eHepanbHas
COBOKYITHOCTb M BBIOOpKa. CTaTUCTHUECKUH DA, IMIUPHUECKAs
GbyHKIUS pacnpeeneHusi, FTIcTorpaMmma.

3. ToueuHble OLIEHKM HEM3BECTHBIX MTAPAMETPOB U UX MOCTPOCHUE
[0 JIaHHBIM BBIOOPKM METOJaMU HauOOJIBIIEro MpaBaonoIo0us u
MOMEHTOB. HecMemeHHOCTh, COCTOATENbHOCT B APPEKTUBHOCTD
OIICHOK.

5.  HntepBanbHbIC OIICHKU
JIOBEPUTENbHASI BEPOSITHOCTD.
MeTo1 HaUMEHbIINX KBAAPATOB.

HEHU3BECTHBIX [apaMeTpoB,

HCHOJ’ILSYIOTCSI CJICAYIOIIUC KPUTCPUHN U IIKAJIa OLICHUBAHUW

[lpy mnpoBeneHMM NPOMEKYTOUHOW arrecTaMu B (opMmMe SK3aMeHa
UCMOJb3YyeTCs IKaja  OLCHUBAHUA: «2»  (HEYIOBIETBOPUTEIBHO),
(YAOBIETBOPUTENBHO), «4» (XOpOI1LI0), «5» (OTIUYHO).

3»

ITokazarensmu OLICHHUBAHUA ABJIAOTCA 3HAHUA W HaBBIKH 06yqa}0mer0cs1, IMMOJIYYCHHBIC
IpUu U3YUYCHUHN JUCHUIIIINHBL.

Kpurepusmu orieHUBaHUSA JOCTUKEHUS ITOKA3ATEIECH SABIISIFOTCSA:

ITokazarenn .
e — Kputepuit onenuBanus
~ 3HaHUE TEPMUHOB U ONPEACICHUMN, TOHITHI
Fifartie OCHOBHBIX 3aKOHOMEPHOCTEH M COOTHOIIECHHH, IPHHITMIIOB
O0BEM 0OCBOCHHOTO MaTepurala, YCBOCHHUE BCEX MTUAAKTUUECKUX €IUHUIL
3HaHuA (pa3zenoB)
[TomHOTa OTBETOB HA IPOBEPOUHBIE BOIIPOCHI
[IpaBUIBHOCTH OTBETOB Ha BOIIPOCHI
YETKOCTH U3JIOKEHUS U UHTEPIIPETALIMU 3HAHU I
HaBbiku BbI0Opa METOIMK BBHITIOTHEHUS 3aJaHHA
HaBpikn Haspiku BeINOJIHEHUS 3aaHUN PA3IIMYHON CIIOKHOCTHU
Ha4YaJbHOI'O HaBriku camonposepku. KauecTBo chopMrpOBaHHBIX HABBIKOB
YPOBHS HaBbiku aHanu3a pe3yJibTaToOB BBITOJIHEHUS 3aJaHU, PEIICHUs 3a1a4
HaBbiku npenictaBneHus pe3yiabTaTOB peIIEHUs 3a1a4

OHGHK& BBICTABJISICTCA MPCTIOAABATCIIEM MHTETPAJIBHO IO BCEM ITOKA3aTCIIsIM U KPUTCPUAM
OLICHUBAaHUA.

Huxe mnpuBeneHsl mpaBwiia OLIEHUBaHUS (OPMUPOBAHHSA KOMIIETEHIMHM 10
MIOKA3aTENI0 OLICHUBAHMSI «3HAHUS».

. YpoBEeHb OCBOEHUS U OLICHKA
Kpurepnii 5 3 1 5
OLeHHBAHHS W@» «3» «4» «5»
(HEYTOBIIETB.) (ymoBneTBop.) (xoporo) (oTMyHO)
3Hame 3HaeT TEPMUHBI 3HaeT TepMUHBI U
TEpPMHHOB H He 3naer U omnpesieNieHus, | 3HaeT TEPMUHBI | OMNPEICIICHUS, MOXKET
. TEPMHHOB U HO JIONyCKaeT U OTIpENIeTICHUS KOPPEKTHO
ONpe/IeTICHUH, P . jony pea ? PP
. I HUHT HETOYHOCTHU chopmyaupoBaTh UX
TTOHATHIA olpezene PMYJHp
(hopMyIHPOBOK CaMOCTOSITEJIbHO




3HaeT OCHOBHBIE

3HaeT OCHOBHEIE

3HaHue He 3naer 3HaeT OCHOBHBIE | 3aKOHOMEPHOCT 3aKOHOMEPHOCTH,
OCHOBHBIX OCHOBHBIE 3aKOHOMEPHOCT U, COOTHOIUICHUS,
3aKOHOMEPHOCTE | 3aKOHOMEPHOCTH H, COOTHOUIEHUS, HPUHIMUIIBI
nu Y COOTHOUIEHUS, | COOTHOLIEHUS, MIPUHLUATIBI MOCTPOCHHUS 3HAHUH,
COOTHOIIICHUH, TIPUHIUTIBI MIPUHIIUTIBI IIOCTPOEHUS MOXKET
MIPUHLUIIOB MIOCTPOEHUS MIOCTPOEHUS 3HaHUH, UX CaMOCTOSATENIbHO UX
3HAHUU 3HAHUU HHTEPIIPETUPYE MOJIYYUTh U
T U UCIIOJIB3YET HCII0JIb30BaTh
O0BeEM ,
3HaeT TOJBKO Ob6nagaet TBEPABIM U
OCBOEHHOI'O He 3naer -
. . OCHOBHOM 3 MOJIHBIM 3HAaHUEM
Marepuaia 3HAYUTEJIbHON HaeT MaTepual
cBoOE P . ’ Marepuanl P Marepuana
BOCHHUE BCEX | 4YacTHU Marepuasa VCLUILJIMHBI B
Y . P JACUUTLTAHBI, e . JTUCLUTITUHBI, BIIAJICET
NJJAKTUYECKUX VCLUTLIINHBI 00BEMe
A mch HE YCBOWII €r0 JOTIOJHUTEIbHBIMU
eAUHUIL .
Jeraneit 3HaAHUSIMU
(pa3nenoB)
[TonHoTa .. .. .. Jlaét nonuele,
He naér orBetsr | Jlaér Henonubie | [laér oTBETHI Ha N
OTBETOB Ha pa3BEPHYTHIE OTBETHI
Ha OOJIBIIMHCTBO | OTBETHI HA BCE | BOMPOCHI, HO HE
MIPOBEPOYHBIE Ha NIOCTAaBJICHHbBIE
BOITPOCOB BOITPOCHI BCE - TIOJIHBIE
BOIPOCHI BOIIPOCHI
TIpaBHIBHOCTS Homyckaer B otBete B otBete
rpyObIe OITMOKU HUMEIOTCS MMEIOTCS OtBet BepeH
OTBETOB Ha
BOIIPOCH! [IPU U3JI0)KEHUH | CYLIECTBEHHBIE | HECYLIECTBEHHBI
OTBETa Ha BOIPOC OIHUOKHU € HETOYHOCTH
W3naraer 3nanus B
Wznaraet 3nanus | M3naraer 3Hanus N
W3naraet 3nanus . JIOTUYECKOU
5 . | c HapymeHusiMu | 6€3 HApyUICHUH B
€3 JIOTUYECKOU o . MOCJIEI0BATEILHOCTH
B JIOTUYECKOU JIOTUYECKOU . 0CTH,
MOCJIeI0BATEILHOC CaMOCTOATENIbHO UX
& MOCJIEIOBATENHHO | TOCIIEIOBATEIHHO
M UHTEPIPETUPYS U
. CTH CTH PHPETHPY
YETkoCcTh aHAIU3UPYsI
W3JI0KEHNS U He
Beimonuser Beimonuser Beimonuser
UHTEPIPETAI WJUTIOCTPUPYET
priperal TPHpY MTOSICHSIFOIIIHE TIOSICHSFOIITNE MTOSICHSTFOIIINE
3HaHUI W3JI0KEHUE
CXEMBI U PUCYHKH U PUCYHKH U CXEMBI
MOSICHSIIOIITUMHU
PUCYHKHU CXEMBI TOYHO U aKKypaTHO,
cXxemaMu
’ HEOPEKHO U C KOPPEKTHO U pacKpbIBasi OJIHOTY
pPUCYHKaMU U s
omuOKamMu MTOHSITHO YCBOCHHBIX 3HAHUI
npuMepamMu
Homnyckaer I'pamoTHO M TOYHO
HeBepHo uznaraer| HETOYHOCTU B I'pamoTHO 1 O W3JIaracT 3HaHUus,
Y UHTEPIPETUPYET| HU3JIOKEHUHU U CYyILIECTBY Jienaer
3HAHUS VHTEpIpPETAlUN | U3laracT 3HaAHHUS CaMOCTOSATEIIbHBIC
3HaHUI BBIBO/IbI
Hwxke mpuBeneHbl mpaBuia OICHUBAHUA (OPMHUPOBAHUS KOMIIETEHIIUN TI0
MOKa3aTelTto olleHnBaHus «HaBBIKM HAYaTbHOTO YPOBHSY.
. YpoBeHb OCBOCHUS U OLICHKA
Kpurepnii
«2» «3» «y» «5»
OIICHUBAHUS
(HEYIOBJIETB.) (ymoBneTBop.) (xoporo) (oTMyHO)




bes IIpumenser
UcneiTeiBaeT .
Haspixku BeiOOpa | He mosxeT BHIOpATh 3aTPY/HEHHS TIO 3aTpyJHEHUH TEOPETUYECKHUE
METOIUK METOIUKY BIGODY BEIOHMpaeT 3HAHUS JUIS
BBIIOJIHEHUS BBIITOJTHEHUS CTaHJapTHYIO BBIOOpA
o N METOIUKU
3aJaHui 3aJaHuNi METOAUKY METOIUKHU
BBINOJIHEHUS
N BBITIOJIHEHUS BBITIOJIHEHUS
3aJaHuNi - "
3aJaHun 3aJlaHUuN
HNwmeet HaBBIKH HMmeeT HaBBIKK
Hasriku HMmeet HaBBIKU
He umeeT HaBBIKOB BBITIOTHEHHUS BBITTIOJTHEHUS
BBITIOJIHEHUS BBIIIOJIHEHUS KaK
o BBIIIOJTHEHUS TOJIBKO MPOCTBIX TOJIEKO
3aJaHuN . CTaHJIapTHBIX, TaK
o y4eOHBIX 3aJaHUN THIIOBBIX CTaHJIapTHBIX
pa3IuyHOMN Y HECTaHJaPTHBIX
Y4eOHBIX y4eOHBIX N
CJI0KHOCTH N s y4eOHBIX 3aJaHuI
3aJaHui 3aJaHuNi
Hapbiku Jlomyckaet rpyobie Honyckaet Honyckaer
OLIMOKY IIpU OLIMOKY IIpU OIIHNOKU IIPpU He nomyckaer
CaMOIPOBEPKH. p p p A 5 y
BBIIIOJIHEHUN BBIIIOJIHEHUN BBIIIOJTHEHUN IMOOK IIpu
KauecTBO . N = 0 OK ITp
3aJaHUuNA 3aJaHuH 3aJaHul, He BBIIIOJIHEHU U
chopMupoBaHH A ’ A ’ A ’ .
HapVIII u H HUSA H u HUAMN
BIX HABEIKOB apyuaromme apyuie apyuaroime 3a1a
JIOTUKY pEIICHUs JIOTUKHA JIOTUKY
3aja4 perieHus perieHus
Haspixku HcneiTeiBaeT
Jenaer CamMoCTOSTEeTHHO
a”Hajn3a Hemaet 3aTPYIHEHHUS C
KOPPEKTHBIE aHATN3UPYET
pe3yabTar HEKOPPEKTHBIE dbopmynupoBaH
i BBIBOJBI 11O pe3ynbTaThl
BBIIOJIHEH BBIBOJIEI HeM pesyiipTataM BHHOHHGIEH’I
ust pelIeHus 3a1auun 3aJaHUuN
3aJIaHHH, KOPPEKTHBIX
peteHus BEIBOJIOB
3agau
He moxetr Brimonnser Brinonuser
Brimonusger
HaBpiku | mpowmimtocTpupoBaTh MOSACHSIOIINE MOSACHSIOIINE HOSICHSIOLLIE
MIPEACTABII penieHue 3aaauun CXEMBI U PUCYHKH U m
€HUS PUCYHKHU U CXEMBI
pe3ynbTar TOSICHSTFO MU PUCYHKH CXEMBI BCPHO H
OB AKKypaTHO
pereHus CcXeMaMH, HEOPEeXKHO U C KOPPEKTHO U
3agau
PUCYHKaMHU OIINOKaMHU MMOHSITHO

IIpomedcymounas ammecmayus 6 popme 3auumsl Kypcogou pabomsi (npoexma)

-He npoBogurcs




