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1. Ilepeyennb

IJIAHMPYEeMBbIX

pPe3yJbTaTOB

Oﬁy‘leHHﬂ mo AUCHHUIIJINHE, COOTHECCHHBIX C

INIAHMPYEMBIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTe/JbLHON NPOrPaMMBbI
[Ipouecc u3yueHus: TUCHUILIMHBI HampaBieH Ha GopMupoBaHue cieayroumx komnereHuuii OII BO
1 OBJIAJICHUE CIIEYIOIUMU pe3yIbTaTaMu 00yUYeHHS M0 TUCLUILIMHE!

Kon n HaumeHoBaHue Kon u [TepeueHs TUIAHUPYEMBIX PE3YIBTATOB OOyUEHUS TIO
KOMIIETEHIIUH HalMEHOBaHUE JTUCIUTUTIHE
WHJUKATOpa
JIOCTHKEHUS
OIIK-2 Crnoco6en| OIIK-2.1 3HaeT
MIPUMEHSATD ocHoBHbIe| UneHTrduIMp | 1. OCHOBHBIC 3aKOHBI MATEMATHYECKUX U €CTECTBEHHBIX HAYK,
3aKOHBI " METO/IbI | yeT 00IacTh MO3BOJISIONINE HAUTH pelIeHus TPo0OJieM, BOSHUKAIOITUX B
HCCIIEI0BAHUN €CTECTBEHHBIX |X0Je MPoQecCHOHATBHOM NeATEeTHbHOCTH.
€CTECTBEHHBIX HAyK JUId | HAaYK, 2. KOHIICTIIIUH JTUHEHHOM areOphl U UX pojb B
peleHust 3a7a4 | MaTEMAaTUYECK | €CTECTBEHHOHAYYHBIX UCCIICIOBAHUAX.
pohecCUOHATbHOU W€ METO/IbI, 3. OCHOBHBIE OTI€PALIMH C BEKTOPAMH U UX T€OMETPUUECKUM
JIEATEIIbHOCTU dbusznueckre U | MHTEPIpPETalUsIM B KOHTEKCTE €CTECTBEHHBIX HayK.
XUMHYECKUE 4. OCHOBHBIC TTOHATHS aHATTUTUICCKON T€OMETPUU U UX
3aKOHBI, NPUMEHEHNE B HAYYHBIX UCCIIEIOBAHUSIX.
MO3BOJIAIOIIME |S. OCHOBHBIE KOHUIEMIIMU TEOPUH BEPOSTHOCTEN U HX
HalTH NPUIOKEHNE B €CTECTBEHHBIX HayKaX.
peleHus yMeeT
npoobiem, 1. IPUMEHSITh CHCTEMHBIH ITOIX0/] K aHATTN3Y MPoOIIeM B
BO3HUKAIOIIUX | TeXHOJIOTUN OPOJUIBHBIX TIPOU3BOICTB.
B X0II€ 2. UCTOJIB30BaTh METO/IbI JIMHEHHOM anreOphl i aHaIu3a U
npogeccruoHan 00pabOTKN JaHHBIX B MPOIECCE BUHOICITHS.
BHOH 3. IPUMEHSITh BEKTOPHYIO anreOpy Ui pelieHus 3a1ad,
ACATCIBHOCTH | CBSI3aHHBIX C aHAJM30M MPOIECCOB B BUHOACITUU.
4. UCTIOJIb30BATh AHAIMTHUYECKYIO T€OMETPHIO IS
MIPEJCTABIICHUS U aHAJIN3a CBSI3M MEXKIY Pa3IuyHbIMU
rapaMeTpamMu TEXHOJIOTUYECKUX TPOLECCOB.
5. UCTI0JIB30BaTh BEPOATHOCTHBIE METOBI JIJIsl aHAJIN3a PUCKOB
U HETIPEJICKa3yeMbIX COOBITHIA B TEXHOJIOTUY BHHOICITHSI.
BJIaJieeT HABbIKAMHU
1. HaBBIKAMH TTOCTPOCHUS MOJAEIICH 111 OMMCAHUSI CIIOKHBIX
MPOU3BOJICTBEHHBIX IIPOLIECCOB.
2. HaBBIKAMH PaOOTHI C BEKTOPAMHU U MaTPUIIAMU TSI PEIICHUS
MPOU3BOJICTBEHHBIX 3a7a4.
3. yMEHUEM NPEICTaBIATh JaHHBIE B BUAE BEKTOPHBIX
Moenel s oOJIeryeHus aHaan3a.
OIIK-2 Crnioco6en| OIIK-2.2 3HaeT
MIPUMEHSATD ocHoBHbIe | [I[pumenser 1. OCHOBHBIEC KOHIICTIIIUU U MMPUHIIUAIIEI CACTEMHOTO aHAIMN3a, a
3aKOHBI u METO/IbI | METOIbI TaKKE UX IIPUMEHEHUE B UCCIENOBAHUU TEXHOJIOTHUECKUX
HCCIIEI0BAaHUM TEOPETUYECKOT | IPOLIECCOB.
€CTECTBEHHBIX HayK JUIA|0 U 2. OCHOBHBIE KOHIICTIIUY JTUHEHHON anredpsl U UX
peLIeHus 3a/1a4 | OKCTIEPUMEHTa | IpUMEHEHUe JUIsl 0OpabOTKH M aHAJIU3a JTaHHBIX.
npodeccruoHanbHOM JIBHOTO 3. IPUHIIMUIIBI BEKTOPHO anreOpsl U e€ mpuMeHEeHHE B
JIEATEIIbHOCTH WCCIIEIOBAHUS | MOJIETMPOBAHUY MHOTOMEPHBIX JAHHBIX U MTPOLECCOB.
00BEKTOB, 4. coBpeMEeHHBIE MTOXO0/1bl K AHAIUTUYECKON F€OMETPUH U UX
MPOLIECCOB, 3HAYEHUE JIJIS MPEJICTABICHUS TAHHBIX U PE3yJIbTAaTOB
SIBIICHUH, HCCJIeI0OBaHUI.
MPOBOJIUT 5. OCHOBHBIE IPUHIHUIIBI TEOPUH BEPOSITHOCTEN U UX
JKCIIEPUMEHTHI | IPUMEHEHUE B AaHAIIN3€ PUCKOB U HEONIPEAECIEHHOCTH B

0 3aJaHHOU

IMPOU3BOACTBCHHBIX ITPOLECCAX.




METOJIUKE U
aHaJIM3UPYET
UX pPe3yibTaThl

ymeer

1. ncnosb30BaTh IMHEHHYIO anredpy A1 GopMUPOBAHUS
MaTeMaTHYECKUX MOJeJel, He0OX0AUMBIX JUIs
SKCIIEPUMEHTAJIbHBIX HCCIEIOBaHHM.

2. IPUMEHSATh BEKTOPHYIO anredpy JUisd aHaJIn3a U
MHTEPIIPETAIMH SKCIEPUMEHTAIbHBIX JaHHbIX.

3. UCTI0JIB30BaTh AHATUTUYECKYIO T€OMETPHIO JUIsl OMUCAHUS U
aHaJIM3a FT€OMETPUUECKUX XAPAKTEPUCTUK TEXHOJIOTHUECKUX
HPOLIECCOB.

4. UCcrIob30BaTh BEPOSITHOCTHBIE METO/IbI [Tl OLIEHKU
pe3yIbTaTOB SKCIIEPUMEHTOB.

BJIaJieeT HABBIKAMH

1. ymMeHHEM NPUMEHATh MaTPUUHbBIE METOIbI [T PEILICHUS
CHCTEM JINHEHHBIX ypaBHEHUH U 00paOOTKU 1aHHBIX.

2. HaBBIKAMH PAaOOTHI C BEKTOPHBIMH MPOCTPAHCTBAMHU B
KOHTEKCTE €CTECTBEHHOHAYYHBIX HCCIICIOBAHNN.

3. HaBbIKAMM BBINOJHEHUS BEPOSTHOCTHBIX PaCYETOB IS
aHaJIN3a JaHHBIX.

4. ymeHueM pa3zpabaTbiBaTh aJITOPUTMBI U IPOTPAMMHOE
oOecrieueHue AJIs YUCIEHHBIX pacueToB

ITK-1 Pa3zpaboTka
CUCTEMBI MEPOIPUATHN 110
MOBBIIIECHUIO

3¢ (HEeKTUBHOCTH
TEXHOJIOTHYESCKUX
MPOIIECCOB  TPOM3BOJICTBA
BBICOKOKaYECTBEHHBIX
0e30MacHbIX  TPOJYKTOB
IINTaHUS nu3

PACTUTCIIBHOTO ChIPbA

ITK-1.1
T'oToBuUT
TIPEII0KEHUS
o
ITOBBIIIEHHIO
3¢ (HeKTUBHOCT
u
MIPOU3BO/ICTBA
u
KOHKYPEHTHOC
IMOCOOHOCTH
TIPOJTYKIIHH,
HaIPaBIICHHBIX
Ha
paroHaIbHOE
HCIIOJIb30BaHUE
W COKpaIICHHe
pacxoaoB
CBIPbSI,
MaTepUasoBs,
CHIDKEHHE
TPYJIOEMKOCTH
MIPOU3BOJICTBA
TPO/Ly KLU,

3HaeT

1. OCHOBHBIC TPUHIUIIBI 1 METOAbI IIOBBLIICHUA

3 PEKTUBHOCTH TEXHOJIOTUYECKUX MPOILIECCOB MMPOU3BOJICTBA
NPOAYKTOB NMUTAHUSA U3 PACTUTCIIBHOT'O ChIPbA.

2. HopmaTuBHBIE M 3aKOHOJaTeNIbHbIE TPEOOBAHMSI K KAUECTBY
1 0€30TaCHOCTH MPOAYKTOB MUTAHUS.

3. OCHOBHEIC MaTEeMaTHUECCKIE METOJbI, TAKHE KaK JTMHECHHOE
MPOTrPaMMHUPOBAHUE, METO/IbI CTATUCTUYECKOTO aHAIH3a U
MOJCIUPOBAHUA, KOTOPBIC MOT'YT 6BITB HUCITOJIB30BAHBI IJIA
OTNTHMH3AINH MTPOIIECCOB.

ymeer

1. aHanM3UPOBATH CYLIECTBYIOIINE TEXHOJIOTHYECKHE
IIPOLIECCHI U BBISIBJIATH Y3KUE MECTa U BO3ZMOXKHOCTH JUISI
MOBBIIICHUS X 2(PPEKTUBHOCTH.

2. pa3pabaThIBaTh NPEUIOKEHUS 110 PALIIOHATBHOMY
HCIIOJIb30BaHUIO ChIPbs U MATEPUAJIOB, KOTOPBIE
CHOCOOCTBYIOT CHHXKEHHUIO 3aTpaT U YBEIHMUCHHIO
MIPOU3BOUTEIBHOCTH.

3. IPOBOJUTH aHAJIU3 3aTPaT U BBITOJl HA OCHOBE JaHHBIX O
pecypcax U MPOU3BOICTBEHHBIX MOIIIHOCTSIX, BKIIFOYas
JHEPreTUYECKUE Pacxopl.

4. IpUMEHSATH METO/Ibl IMHEWHOTO IPOrPaMMUPOBAHMS AJIs1
ONTHUMM3ALUHU TEXHOJOTHUYECKUX IIPOLIECCOB U
nepepaclpeeeHus: peCypcos.




MOBBIIIIEHUE BJIa/IeeT HABBIKAMH
MPOU3BOIUTENH | 1. HABBIKAMU PAOOTHI C COBPEMEHHBIMU HHCTPYMEHTAMHU U
HOCTH TpyJa, MPOrpPaMMHBIM OOeCTieueHreM JIJIsl aHalIu3a U MOAESTUPOBAHHUS
SKOHOMHO€E TEXHOJIOTUYECKUX MTPOLIECCOB.
pacxoqoBaHHe |2. CIOCOOHOCTHIO CO3/1aBaTh MOJIETH, KOTOPHIE MTO3BOJISIOT
SHEPTOPECYPCO | OLICHUTH BIUSIHHUE PA3IUYHBIX (PaKTOpOB HA 3YPEKTUBHOCTH
B B MPOU3BOJICTBA U KAYECTBO MPOYKIHUH.
opraHuzaiuy, |3. yMeHHeM pa3paldaTbiBaTh CTPATETHH U MEPOTIPHUATHUS 110
BHEJIpEHUE MOBBIIIEHUIO KOHKYPEHTOCIIOCOOHOCTH MPOTyKIIUH,
0€30TXOHBIX U | OCHOBBIBASICh HA JAHHBIX O MOTPEOUTEIHCKUX MPEATTIOYTCHHSIX
MaJIOOTXOJIHBIX | U PBIHKE.
TEXHOJIOTUI
nepepaboTKu
PaCTUTENBHOTO
CBIPbS
IIK-1 PazpaboTka | [1K-1.2 3HaeT
cucteMbl Meponpuathil 1o | [IpoBoaur 1. OCHOBBI IPOEKTUPOBAHUS TEXHOJIOTHYECKUX IPOLIECCOB B
MOBBIIICHUIO pacyeTsl Jist 00JaCTH MUIIEBOY MPOMBIIINIEHHOCTH U crienuduueckue
3¢ (HEeKTUBHOCTH MIPOEKTUPOBaH |TpeOOBaHUS K MPOEKTUPOBAHUIO MMULIEBBIX IPOU3BOJICTB.
TEXHOJIOTUYECKIX Ul MUALLIEBBIX 2. IPUHIUIBI PAOOTHI CUCTEM aBTOMATU3UPOBAHHOTO
MPOLIECCOB  IIPOU3BOJICTBA| MPOU3BOACTB, |IpoekrupoBanus (CAIIP) u nporpammHoro obecrneyeHus,
BBICOKOKAa4E€CTBEHHBIX TEXHOJIOTUYECK | UCIOJIb3yEMOTO JIJIsl TPOESKTUPOBAHUS MUIIEBBIX IPOU3BOJICTB.
0e30MacHbBIX MPOAYKTOB | UX JINHUH, 3. METOJIbI U MOJIXO0/IbI K pacueTaM, He0OX0AUMBIM JIJIst
MUTaHUA 13| LIEXOB, MPOEKTUPOBAHUS TEXHOJIOTUYECKUX JIMHUN U LEXOB.
pPacTUTEIBLHOTO CHIPhS OT/CIIbHBIX 4. OCHOBHBIC MAaTEMaTUYECKUE KOHIICTIIINH, BKITIOYas
Y4acTKOB JUHEHHYIO anredpy, BEKTOPHYIO anredpy, aHaINU3, TEOPHIO
OpraHu3aIuil C | BEpOSATHOCTEN M CTATUCTHUKY, BaXKHBIE VISl PACUETOB B
HCIIOJIb30BaHUE | IPOEKTUPOBAHUMU.
M CUCTEM ymeer
ABTOMATHU3UPOB | |, mpOBOJIUTH pacu€Thl, HEOOXOAUMBIE JJI MPOEKTUPOBAHUS
aHHOTO TEXHOJIOTUYECKUX MPOLIECCOB, BKIIOYAs ONPEICICHHE
IIPOCKTUPOBAH | HeOOXOAMMBIX MOIIIHOCTEHN, pacyeT MOTOKA MaTepUaIOB U
uan SHEPTHH, a TAKKE pacyeT 000pya0BaHUS.
MPOTPAMMHOIO | 2 \CTI0JI30BATH CUCTEMBI aBTOMATU3HUPOBAHHOTO
obecrieueHus, MIPOEKTUPOBAHHUS JJISI CO3/IAHUA POEKTOB BHOBH CTPOSIIINXCS
MH(POPMALMOH |y PEKOHCTPYHUPYEMBIX MTPOU3BOJICTB.
HBIX 3. pa3pabaThIBaTh ACTATM3UPOBAHHBIC IIAHbI
TEXHOJIOTHH TEXHOJIOTUYECKUX JIMHUU U LIEXOB C yU4eTOM TpeOOBaHMI K
[IpU CO3/IAHNH | IPOU3BOAUTEIBHOCTH U OE30TTaCHOCTH.
TIpOCKTOB BJaJeeT HABBIKAMH
BHOBb 1. HaBBIKAMHU PABGOTHI ¢ COBPEMEHHBIMH IIPOTPAMMHBIMU
CTPOSMUXCA M| pagetamu JUIst aBTOMATH3MPOBAHHOTO IPOEKTUPOBAHKS U
PCKOHCTPYKUN | cpyernanu3upoBaHHBIME HPOIPAMMAMHU [Tl HPOEKTUPOBAHHUS
- NHUIIEBOH OTPACIIH.
ACUCTBYIOIMX |5 yMenueM aHAIM3UPOBATH U 00PadaTHIBATh JAHHBIE [T
OpraHusaliii. | 460cHoBaHMSA MPOEKTHBIX PENIeHUH, HCIIOIb3YS
CTaTHCTUYECKOE MPOTpaMMHOE 0OecrieYeHue.
3. HaBbIKAMH Pa3pabOTKU aJITOPUTMOB ISl pEIICHUS
MPOEKTHBIX 3a/1au.
VK-1 Cnocoben| YK-1.3 3HaeT
OCYUIECTBIIATh MOHUCK, | cnosib3yer 1. MPUHIUIIBI CHCTEMHOTO aHAJIU3a U €T0 PUMEHEHHE B
KPUTHUYECKUM  aHAJIU3 U | CUCTEMHBII TEXHOJIOTUU OPOIMIBHBIX TPOU3BOACTB U BUHOICTHH.




CHHTE3 uHGOPMALIHH, | TTOXOT IS
MIPUMCHSIT CHUCTEMHBIH | pellIeHUs
NOAXOJ  JUIsl  PELICHMSs | IOCTaBIEHHBIX
MOCTaBJIEHHBIX 3aJa4 | 3a7a4

ymeeT

1. MpUMEHSITh CUCTEMHBIN MOAXO0 IS aHAJIU3a
TEXHOJIOTUYECKUX MPOIECCOB, CBA3AHHBIX C OPOIUIBHBIMU

IPOU3BOACTBAMUA U BUHOJACIIHUECM.

2. OcyuiecTBIATh MOUCK U cOOp MHPOPMAIIMH U3 PA3TUUHBIX
WCTOYHHKOB, HCIIOJIb3Ysl COBPEMEHHBIC
MH()OPMAIIMOHHO-TIOUCKOBBIE CHCTEMBI.

BJIajJjeeT HaBbIKaMH

1. HaBBIKAaMH PaOOTHI C COBPEMEHHBIMU IIPOTPAMMAaMH TSI
MaTeMaTHYECKOr0 MOAETMPOBaHUS K 00paObOTKH JaHHBIX

2. Hepeqeﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJIHHE

§ Ko HHMKATOPOB O1ieHOYHOE CPEJICTBO
3 IIPOBEPKU PE3yIbTATOB
No HaumeHnoBaunue pasjena/TeMbl g JIOCTIKEHUS
b . JOCTH)KEHUS] UHIUKATOPOB
© KOMICTCHIGMH KOMITETEHIIAI
1. |1 pa3men. BBenenne. OCHOBBI CHCTEMHOTO aHaIM3a
VK-1.3 Konnoxsuym, PacuetHo-
1.1. | OCHOBBI CHCTEMHOT'O aHAJIN3a 1 Tt rpa(bﬂqec[(a;{ pa60Ta
2. |2 pazmen. DneMeHTHI THHEWHOH anreOps
OIIK-2.1, OIIK- Konnoxsuym, PacueTHo-
2.1. | Marpums! u eicTBUS HAaJl HAIMU 1 22 rpaduueckas paGoTa
OIIK-2.1, OIIK- Komnoxsuym, PacaerHo-
2.2. |Onpenenuteny 1 UX CBOWCTBA 1 22 rpaduaeckas pabota
OIIK-2.1, OIIK- Konnoxsuym, PacuetHo-
2.3. | Cuctembl TMHEWHBIX alre0pandecKux ypaBHEHUI 1 22 rpaduueckas pabora
3. |3 pazmen. DieMeHThI BEKTOPHOU anreOphl
OIIK-2.1, OIIK- Konnoxsuym, PacueTHo-
3.1. | Bexropet 1 2.2 rpagudeckas padboTa
4. |4 pa3gen. AHaTUTHYECKAs T€OMETPHSI
OIIK-2.1, OIIK- Konnoxsuym, PacuetHo-
4.1. | AHaauTHYECKas reoMeTpusd 1 22 rpa(bnqec[{a;[ pa60Ta
5. |5 pa3znmen. Beenenue B aHaIu3
OIIK-2.1, OIIK- Konnoxsuym, PacueTHo-
5.1. | Ilpenen Qynkumu 1 2.2 rpagudeckas padboTa
OIIK-2.1, OIIK- Konnoxsuym, PacueTHo-
5.2. | IlpousBoaHas GpyHKIMH 1 2.2, YK-1.3 rpadudeckas padbota
[IpomexxyToUYHAs aTTEeCTAlUS 3a
6. |6 pazmen. DIeMEHTHI TEOPHH BEPOSTHOCTEH
OIIK-2.1, OIIK- Konnoxsuym, PacuetHo-
6.1. | OCHOBHBIE IOHATHS TEOPUU BEPOSITHOCTEH 2 22 rpaduueckas pabora




OIIK-2.1, OIIK- Komnmoxsuym, PacaerHo-

6.2. | Cayuaitable COOBITHS 2 2.2 rpaduyeckas paboTta
OIIK-2.1, OIIK- Komnoksuym, Pacuerno-
6.3. | Ciiy4aiiHble BelTHYHUHbI 2 2.2 rpadudeckas paboTa

7. |7 paznmen. DIeMeHThl MaTeMaTHIECKON CTaTUCTUKHI

Komnoksuywm, Pacuerno-

IK-1.1, [IK-1.2
rpadudeckas pabota

7.1. | OcHOBHBIE MOHATHS MAaTEMATUIYECKON CTATHUCTHKHA 2

Konnoxsuym, PacueTHo-

2 | TOK-LLIIK-1.2 rpaguyeckas paboTa

7.2. | Beibopo4HBIA MeTO

Komnoxsuym, Pacuerno-

7.3. | DneMeHThl TEOPUH KOPPENSIINU 2 TIK-1.1, TTK-1.2 rpaguyeckas paboTa
8. |8 pazmen. DneMeHTHI YMCIEHHBIX METOJIOB
Komnoxsuym, PacuerHo-
8.1. |YucneHHOE pellleHne ypaBHEHHA. 2 | HK-LLTIK-1.2 rpaduueckas pabora
Konnoxsuym, PacuetHo-
8.2. |IIpubmmxenne QyHKIHA 2 rpadudeckas pabota
KomnoxBuym, PacaerHo-
8.3. | Meroa HaUMEHBIINX KBaJPaTOB 2 rpaduyeckas pabora

9. |9 pa3nen. JIuneitHoe mporpaMMupoOBaHUe

KomnoxBuym, PacaerHo-

OO6mas MOCTaHOBKA 3a/adyd JIMHEHHOrO MPOrpaMMHPOBAHHS. MK-1.1. TIK-1.2
2 ’ rpaguueckas paboTa

O-1. I'paduueckuii meron.

Komnoksuym, Pacuerno-

2 TIK-1.1, TIK-1.2 rpadudeckas padbota

9.2. | CuMIIIEKC METO

Konnoxsuym, PacuetHo-

MK-1.1, TIK-1.2
rpaduyeckas padboTa

9.3. | TpancnopTHas 3aa4ya 2

9.4. |3x3amen 2

[IpomesxyTouHas aTTecTarus

3. OueHouHble cpeacTBa (OLEHOYHbIE MATEPHUAJIbI)

IIpuMepHBIii TNEpedYeHb OLEHOYHBIX CPEACTB Ul  TEKyIIEro KOHTPOJS  YCIIEBAEMOCTH U
IIPOMEKYTOYHOM aTTeCTalluU

Ne | HanmmenoBanue Kpatkas xapakrepuctuka IIpencrasieHue OLIECHOYHOT'O CPEJICTBA B
/T | OIIEHOYHOTO CPEICTBA OIIEHOYHOTO CPE/ICTBA donne (OrieHOYHBIC MaTEpPUATBI)

Tekynuii KOHTPOJIb

JIJ1s OLICHKHM 3HAaHUM

1 KommokBuym CpencTBo KOHTPOJIS Bomnpocsl o Temam/pasaenam TUCIUILTHHBI
YCBOEHHSI y4eOHOTO
MaTepHalia TeMbI, pa3Jiena
WK pa3/iesioB TUCIUTUINHBI,
OpraHU30BaHHOE KaK
y4eOHOE 3aHSATHE B BUJIC
co0eceoBaHUS
HpErnoaBaTess ¢
00yJaroImMMHCH.

JIJ1s O1leHKH yMEHUM

JIJ1s1 OIIGHKH HaBBIKOB

IIpoMexxyTouHas aTTecTalus




2 3auer CpenctBo KOHTpOJIA IlepedyeHb BOIIPOCOB K 3a4ETY
YCBOEHHMSI y4eOHOTO
MaTrepuaa pakTUYeCKUX U
CEMUHAPCKUX 3aHATHH,
YCIEUIHOTO MPOXOKIACHUS
IIPaKTHK U BBIITOJHEHNUS B
IIPOLIECCE ITUX MPAKTUK
BCEX Y4eOHBIX IOPYYEHHUN B
COOTBETCTBHH C
YTBEPKICHHOU
IIPOTPAMMON €
BBICTaBJICHUEM OLICHKU B
BUJIE «3aYTECHOY,
«HE3aYTEHOY.

3 DK3ameH CpencTBo KOHTPOJIA Komrmiekr sk3amMeHaIrmoOHHBIX OMJIETOB
YCBOEHUS y4eOHOTO
Marepualia u
dbopmMupoBaHUS
KOMIICTCHITHI,
OpraHHU30BaHHOE B BUJIE
Oecelibl 110 OuUIeTaM C
LIeJIBIO IPOBEPKU CTEIICHH U
KauecTBa YCBOCHUS
U3y4yaeMoro MaTepuaia,
OTIpE/ICTINTh
HEOO0XOIMMOCTb BBEJICHHS
WU3MEHEHUH B COAEpPKAHUE U
METO/Ibl O0yUEHHS.

4. IlpumepHbiii GOHI OLEHOYHBIX CPEACTB JJIsl NMPOBEJCHUS TEKYIIEero KOHTPOJSI M IMPOMEKYTOYHOH
arrecTauMu o0yvyalmuxcss 00 AucHUIUIMHe (Moayaw) ''Martemarudeckoe MoJeIHPOBaHUE M
00paboTKa JaHHBIX"

Ilpumepnuie oyenounvie mamepuanvl 014 MEKyuLe20 KOHMPOJiA YCNeeaemocmu

Bomnpocs! k yctHOMY onipocy (1 cemectp)

Jluneitnas anre6pa

1. [Tonsitue matpuiisl. Buabsl Mmatpwuil.

2. JleficTBHA HAal MAaTPULIAMH.

3. Onpenenurenu: OCHOBHBIE TOHSTHS.

4. CaolicTBa onpeenuTeNeH.

5. OO6parnast maTpuIia.

6. Cucrembl TUHENHBIX YpaBHEHU.

7. Meron l'aycca.

8. Meton Kpamepa.

0. Matpu4Hblii CrI0CcO0 pEIIeHUs] CUCTEM JTMHEHHBIX YpaBHEHUH.

10. Bexkrop. Opt. KonnmuneapHnsie Bekropa. PaBHble BekTopa. KoMianapHblie BEKTOpa.

11. Jluneitnpie onepanuu Hax BekTopamu. CBOMCTBA.

12. IIpoexuus Bexropa Ha ocb. CBOMCTBA.

13. Paznoxenue Bekropa Mo opTraM KOOPAMHATHBIX oceil. Mopayisb Bekropa. Hampasistomue
KOCHHYCBI.

14. JelictBua Haj BEKTOpaMH, 3aJaHHBIM Tpoekuusmu. KosummHeapHOCTh BEKTOpOB. Panuyc
BEKTOP TOYKH.

15. CkassipHoe npousBefeHrue BeKTOpoB. CBOMCTBA. 3amucCh BEKTOPOB YE€pe3 KOOPJIMHATHI BEK-
TOPOB -COMHOKUTEIIEH.

16. [Ipoexkiust BekTOpa Ha 3a7aHHOE HampaBiieHne. PaboTa moCTOSTHHOM CHJIBI.

17. BexropHoe mnpousBeaeHue BekropoB. CBolicTBa. 3anmuch BEKTOPHOTO NPOU3BEIEHUS Uepe3

KOOPJUHATHI BEKTOPOB-COMHOKHUTEIEH.



18. CwmemaHHoe Tpou3BefieHne BeKTOpoB. CBOMCTBA. 3amuCh CMENIAHHOTO MPOU3BEICHUS Ye-pe3
KOOPJIMHATHI BEKTOPOB - COMHOKUTEICH.

AHanuThuyeckasi FeOMETpHs

1. Cucrema xoopauHat. [IpssmoyroiapHas v moJsipHasi CUCTEMbI KOOPUHAT.

2. Paccrossune mexny aByms Toukamu. JleneHue oTpe3ka B JAHHOM OTHOIIeHWHU. [lmomans
TPEYrOJIbHUKA.

3. [IpeoOpazoBanue cuctemMbl KoopauHat. [lapaienbHbIi epeHoC U TOBOPOT OCEH KOOPIUHAT.

4. Jluausa Ha mockoctH. Ilpsimas Ha tutockoctu. HopmaneHoe ypaBHeHHE mpsimMoid. OOriee
ypaBHeHUE NIpsAMOil. Hopmupyromuii MHOKUTENL. YpaBHEHUE MIPSMOM B OTPE3KaX.

5. VYpaBHEeHHE TPSAMON HA IJIOCKOCTH, MPOXOJALIEH Yepe3 3aJaHHYI0 TOUKY NEPHEHANKYJISIPHO
3a/IaHHOMY HaIIpaBJIECHUIO.

6. Paccrostnue ot ToukM 10 MpsAMOM Ha TIOCKOCTH.

7. VYron mexny AByMsl NPSMBIMU. YCIOBUSI TEPHEHAMKYISPHOCTH U TMapAICIBHOCTH ABYX
IPSIMBIX Ha IJIOCKOCTH.

8. [Mnockocts. HopmaneHoe ypaBHeHHE TuIocKocTH. OOIIee ypaBHEHHE IUIOCKOCTH.
Hopmupyronuii MHOXKHUTENb.

0. VYpaBHEHHE TIOCKOCTH, MPOXOASAIIECH Yepe3 3aJaHHYI0 TOUKY MEPIECHIUKYJISIPHO 33JlaHHO-MY
HaIIPaBJICHUIO.

10. Paccrosinue ot TOUKM 10 TIIOCKOCTH.

11. VYron mexny ABYMs IUIOCKOCTSIMU. YCIIOBHS NEPHEHIUKYJISIPHOCTH U MAPAJUIEIIBHOCTH JIBYX
IIJIOCKOCTEM.

12. [IpsiMasg nuHUSA B MpOCTpaHCTBE. BekropHoe, nmapaMeTpuiecKkue U KaHOHUYECKHE ypaBHEHUS

NpsIMOM B MPOCTPAHCTBE. YpaBHEHHs MPSIMOM, MPOXOAIIed yepe3 ABe JaHHbIe TOUKU. OO-mue ypaBHEHUS
npsamoit. [lepexo K KAHOHUYECKUM YPaBHEHHUSIM.

13. Yros Mexay npsMOU U IJIOCKOCTBIO. [lepecedenune npsiMout ¢ INIOCKOCTBIO.

14. JIuaum 2-ro mopsijaka Ha TIOCKOCTH. OKPYKHOCTb.

15. Kanonnueckoe ypaBHeHue siuinrnca. VccrnenoBanue popmbl SIUTUIICA TTO €r0 YPaBHEHUIO.

16. Kanonunueckoe ypaBHeHue rurep6osibl. UccnenoBanue ¢Gopmbl TUIIEPOOITBI TI0 €€ YPAaBHEHHUIO.
ACUMIITOTHI TUIIEPOOIIBL.

17. Kanonunueckoe ypaBHeHue mapadouibl. MccnenoBanre GpopMbl mapadosisl O €€ YpaBHEHHUIO.

18. OO6miee ypaBHeHHE JIMHUK 2-T0O Topsika. Teopema o Tumax JIMHUN 2-To mopsnka. CBeneHue

00111ero ypaBHEeHHs BTOPOU CTENEHH K YPAaBHEHUIO JTUHUH 2-T0 TOpsIKA.

OCHOBBI MATEMaTUYECKOTO aHAIN3a

l. BBenenue B MaTeMaTHUECKUI aHAIU3

2. [TocrosiHHbIe W TepeMeHHBbIE BenuuyuHbl. Onpenenenne (ynkiuu. OOIacTh omnpeneacHus
¢bynkimy; crnocoObl ee 3amanus. [paduueckoe wu3zoOpaxkenue ¢GyHkuH. OCHOBHBIC CBEACHUS U3
Kaccupukanuu QyHKIUHN.

3. UYucnoBele MOCIEN0BATEIBHOCTH, UX CXOAUMOCTh. [Ipenen 4ymciioBoil mociaenoBaTeIbHOCTH.
Teopema o cyniecTBoBaHUM ITpe/iesia MOHOTOHHOM OrpaHMYEHHON MOCIe10BaTeIbHOCTH ((POPMYJINPOBKA).

4. [Ipenen ¢pynkumu. OCHOBHBIE TEOPEMEBI O TIPEIEIax.

5. PackpsiTre HeonpeaeIeHHOCTe BUIa

6. PackpbiTie HeonpeneneHHOCTEN BUa

7. [TepBrIil 3amMevaTenbHBIN TPEAE.

8. Bropoii 3aMeuaTenbHblIi peaes.

0. CpaBHeHHE OECKOHEUHO MaJIbIX BEJTUYHMH.

10. HenpepbIBHOCTH QYHKIIMK B TOUKE U Ha HHTepBaie. Touku pa3pbiBa (QYHKIHH.

JuddepenunanbHoe HCUUCTICHNE

11. Omnpenenenne ¢ynknuu. OOmacte omnpeneneHuss (YHKIWWA; CIOCOOBI €€  3aJaHusl.
I'padmueckoe nzobpaxenue GpyHkunu. OCHOBHBIE CBEICHHS U3 KIACCU(PHUKAUH (DYHKINHA.

12. HenpepbsiBHOCTH (hyHKIIMM B TOUKE U Ha UHTEpBaie. TOUKM pa3pbiBa QyHKIIUH.

13. 3ajauy, TPUBOAAIIKME K IMOHATUIO Npou3BOoAHON. OmpeneneHue MNPOU3BOJHON; ee

TeOMETPUIECKII M MEXaHHYECKUH CMBICIT.
14. [IpaBuna nuddepenpoBanus GyHKIHUIH.



15. Tabmuia Mpou3BOHBIX.

16. [Tpon3BOAHBIE BBICIINX MTOPSIKOB.

17. [TpousBoanas cinoxxHoi pyHkimu. [IponsBoaHas oOpaTHOM DYHKIIHH.

18. Huddepernnan GyHKINN; €ro TEOMETPUUECKHIA CMBICI.

19. CpoiictBa nuddepennuana. [Ipumenenue nuddepenimana B MpruOIMKEHHBIX BRIYNCICHUAX.

20. [TpumeHeHne MpOn3BOAHON K UCCIIEAOBAHUIO (PYHKIIUH.

21. OkctpeMymbl pyHKIMH. HaxoxkneHne HauMEHBIIEro W HauOOJIbIIero 3HAaYeHUH (DYHKIIMKA Ha
UHTEpBAJIE.

22. BrinykinocTh ¥ BOTHYTOCTh rpaduka GyHKIMH, TOYKH Teperuoa.

23. AcuUMITOTHI KpUBOM.

24, Cxema uccnenoBanust QyHKIIMH U TIOCTPOCHHUS €€ rpaduka.

Bormpocsl k ycTHOMY onpocy (2 cemecTtp)

Teopust BeposiTHOCTEM

. Kombunaropuka. OCHOBHBIE IIpaBUiIa KOMOWHATOPHKH.

. OCHOBHBIC MTOHATHSI TeOpUH BeposTHOCTEH. Kitaccudukamus coObITHi.

. BepositHOCTB cOOBITHS. CBOMicTBa. HacTocTh. CTaTUCTUYECKAs! BEPOSITHOCTb.

. Cymma coObiTuid. Teopembl ClI0OKEHUST BEPOSTHOCTEH.

. [IponsBenenne coOpITHI. YCIOBHASE BEPOATHOCTb. T€OpeMbl YMHOKEHHS BEPOSATHOCTEH.
. [lonmnas cucrema coObiTHii. [MmoTe3pl. @opmyiia MOTHON BEPOSTHOCTH.

. [loBTOpEeHME HE3aBUCUMBIX HCIIBITaHUH. O0MIas MOCTAaHOBKA 331a4H.

9. ®opmyna bepnynnu. JlokansHas Teopema Jlamnaca.

10. ®opmyna [Tyaccona. HauBeposiTHeliiee 4UCIIO HACTYIUICHUS COOBITHS.

11. NuTerpanbhas reopema Jlarutaca. UaTerpanbaas ¢yHkus Jlammaca u e€ cBoiicTBa.
12. CnyyvaiiHple BeTHUMHBI (OCHOBHBIC MIOHATHUS, CIIOCOOBI 33/ 1aHUS).

13. CnyyaiiHasi TUCKpETHAs BEJIUYUHA U €€ YHCIOBbIE XapaKTEPUCTUKH.

14. CnyyaiiHast HepepbIBHAs BEJIMUMHA U €€ YNCIIOBbIE XapaKTEPUCTHUKH.

(oI le) RV, It SRS I

MaremaTrnueckasi CTaTUCTUKA

. OCHOBHBIE 33/1a4¥ MATEMATHYECKON CTATUCTUKH.

. [lepBuunast 06paboTka pe3yabTaToB. BaprnannoHHbIH psi.

. I'padmueckoe nzoOpakeHHe BapHAIMOHHBIX PSJIOB.

. Beibopounsrii metos.

. CTaTUCTHYECKOE pACTIPEEICHUE U €T0 XapaKTEPUCTUKH.

. ToueyHble OLIEHKM MTAPAMETPOB PACTIPEACICHUS.

. IHTepBaJIbHBIE OLIEHKU [TAPAMETPOB PACIPEIEICHUSI.

. DJIEMEHTBI KOPPENSILIMOHHOTO U PErPECCUOHHOTO aHAJIN3A.

. JIuHenHast KoppenaLus U perpeccus.

12. O6mue NpUHIMITEI TPOBEPKH CTATHCTUYECKUX THUIOTE3.

13. Kpurepuii 1151 pOBEPKU TUIIOTE3BI O BEPOSITHOCTH COOBITHSA.
14. Kputepuii 115 IpoBEpKH TUIIOTE3bI 0 MATEMATUYECKOM OKUAAHUU.

O 00 1N DN K W —

JIuneliHO€ IpOrpaMMUpOBaHUE

1. [Ipumepsl cocTaBaeHUS] MATEMATHYECKUX MOJIEJIEN SKOHOMUYECKUX 3a]1a4

OOm1as 3a1a4a TMHEHHOTO IPOTPAMMUPOBAHUS

[IpuBenenue oO1iei 3aaa4n TUHEHHOTO MTPOTPAMMHUPOBAHMS K KAHOHHYECKOH hopme
I'padmuecknii MeTOn peuIeHHs 3aJa4H JIMHEHHOIO MPOrpaMMHUpPOBAHHS C JBYMs NEpeMEH-

D

HBIMH

I'paduueckuii MeTon pereHus 3a1a4 JMHEHHOTO MPOTPAMMHUPOBAHHS C N IEPEMEHHBIMU
CUMITIEKC METOJT pelIeHHS 3a1a4 JTHMHSHHOTO TPOTPaMMHUPOBaHUS

OnopHoe pelieHre 3a1a4u JMHEHHOTO TPOrpaMMHUPOBAHUS

Anroput™m CUMILIEKC-METOa

MeTton uckycctBeHHoro 6asuca (M-meton)

Teopust TBOMCTBEHHOCTH

CocraBieHre MaTeMaTHUECKUX MOJIEIei TBOUCTBEHHBIX 3a/1a4

=Yoo awm

—_ O



12.
13.
14.
15.
16.
17.
18.
19.
20.

ITepBas Teopema 1BONCTBEHHOCTH

Bropas TeopeMa qBOMCTBEHHOCTH

JIBOMICTBEHHBIN CUMILJIEKCHBIA METOJ

MaremaTtnueckasi MOJENb TPAHCIIOPTHOM 3a/1a4u

OnopHoe penieHre TPaHCIIOPTHOM 3a4a4u

[TocTpoenue HauaaBLHOTO TIaHa EPEBO30K TPAHCTIOPTHOM 3a1a4
Metoa NOTEHIMAJIOB PELICHHS TPAHCIIOPTHOM 3aa4u

TpancnopTHas 3a7a4a ¢ OTpaHUYCHUSIMHU HA MPOTYCKHYIO CITOCOOHOCTH
TpaHcniopTHas 3a1a4a 1o KpUTEPUIO BPEMEHHU

Bomnpocs! k komnokBuymy Nel (1 cemectp)

NN R W=

0.
10.
IPOCTPAHCTB.
11.
12.
13.
14.
15.
16.
17.
18.
YpaBHEHUE.
19.
BEKTODY.
20.
21.
22.
23.
24.
25.
ypaBHEHUSMHU.
26.
217.
28.
29.

Martpuupl 1 UX BUJIBIL.

JInneliHbIe onepanyy HaJl MaTPULIAMU.

YMHOK€HHE MaTpuLl.

Boruncnenue onpeaenuteneii 2 nopsiika.

Brruncnenue onpenenureneid 3 nopsiaka.

CaoiicTBa onpenenuTenei.

Pemenue cucrem nMuHENWHBIX ypaBHEeHHH 110 opmyinam Kpamepa.

Pemenne cucreM IMHENHBIX YpaBHEHUH MeTOI0M [aycca.

n-MEpHbIE BEKTOPHI. JINHEWHbIE onepaluy Ha/l N-MEPHBIMU BEKTOPAMH M UX CBOMCTBA.
ITonsaTue JIMHEHHOI'0 BEKTOPHOTO IpPOCTpaHcTBa. [IpuMephl JIMHEHWHBIX BEKTOPHBIX

JIuHeiiHas 3aBUCUMOCTb BEKTOPOB.

bazuc u pazaMepHOCTh TMHEHHOTO BEKTOPHOTO TPOCTPAHCTBA.

CkansipHO€ MPOU3BEACHUE N-MEPHBIX BEKTOPOB, €T0 CBOMCTBA M IKOHOMUYECKUN CMBICIT.
EBxnmunoBo mpoctpanctBo. Hopma (yiriHa) BEKTOpa U €€ CBOMCTBA.

OpToroHansHOCTH BEKTOPOB B EBKIIMI0BOM TipocTpancTBe. OpTOHOPMUPOBAHHBIN Oa3ucC.
Jlunelinpie onepatopsl (mpeoOpa3zoBanus). [Ipumeps! TUHEHHBIX OMIEPaTOPOB.

AnreOpa TUHEWHBIX OMEPaTOPOB.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC YHCIIA JIMHEHHOTO oreparopa. XapaKTepUCTHIECKOe

VYpaBHeHHE IJIOCKOCTH, MPOXOIAILIEH dYepe3 NaHHYI0 TOYKY MEpPHEHAMKYJISIPHO ITaHHOMY

OO6miee ypaBHEHHE TIOCKOCTH.
YpaBHEHHE IIOCKOCTH «B OTPE3Kax» Ha OCAX KOOPAUHAT.
Haxoxnenue yriia Mexxay MIOCKOCTSMH.
YcenoBus napajuieIbHOCTH U IEPIIEHIUKYJISIPHOCTH IIOCKOCTEN.
Haxoxnenne paccTOsSIHASI OT TOYKU /10 TUIOCKOCTH.
OTpICKaHUE KOOPIWHAT JIFOOOW TOYKM, MPHHAIJICKAIIEH TUIOCKOCTH, 3aJaHHOW OOIIMMH

OO1ee ypaBHEHUE TPSMOU B TIPOCTPAHCTBE.
KanoHnnueckue ypaBHeHUs PSAMOU B MPOCTPAHCTBE.
Haxoxnenue yriia Mexxy NpssMbIMH, 3aJaHHBIMA KAHOHUYECKUMH YPABHEHUSMU.
VYcnoBusi mapaliieIbHOCTH M MEPHEHAUKYJISIPHOCTH MPSMBIX B IMPOCTPAHCTBE, 3aJaHHBIX

KaHOHUYCCKUMH YPABHCHUAMU

Bonpocs! k komutokBuymy Ne2 (2 cemectp)

03O DN K~ W

. Kombunaropuka. OCHOBHbIE IIpaBUiIa KOMOWHATOPHKY.

. OCHOBHBIE TOHATHSI T€OpUH BeposTHOCTEH. Kimaccudukarus coObITHii.

. BepositHocTh coObITHs. CBOMicTBa. HacTocTh. CTaTHCTHYECKAs] BEPOSATHOCTb.

. CymMma coObITHil. Teopembl ClI0KEeHUS BEPOATHOCTEM.

. [IponsBenenue coObITHI. YCIOBHAsE BEPOATHOCTb. T€OpeMbl YMHOKEHHS BEPOSATHOCTEH.
. [lonnas cucrema coObiTuii. [ unorespl. @opmysia MOJTHOM BEPOSITHOCTH.

. [loBTOpEeHME HE3aBUCUMBIX HCIIBITaHUM. OO1Ias MOCTaHOBKA 33a4H.



9. ®opmyna bepnynnu. JlokansHas Teopema Jlammaca.

10. ®opmyna Ilyaccona. HauBeposTHeiiiiee 4MCI0 HACTYTUICHHUS] COOBITHSI.

11. MuaTerpanbhas reopema Jlarutaca. MaTerpanbHas ¢yHkius Jlammaca u e€ cBoiicTBa.
12. Cnry4daiiHble BeJIMYMHBI (OCHOBHBIEC TTOHSTHUS, CIIOCOOBI 3aaHUs).

13. CnyyaiiHasi TUCKpETHAs BEJIUYMHA U €€ YHCIOBBIE XapaKTEPUCTHKH.

14. CnydaifHast HenmpepbIBHAS BEJIMUMHA U €€ YUCIOBBIE XapaKTEPUCTUKH.

15. OcHOBHBIE 33/1a4¥ MATEMAaTUYECKON CTATUCTUKU.

16. IlepBuunast 06paboTKa pe3ynbTaToB. BapuanoHHbIH psi.

17. I'padmyeckoe n300pakeHUE BapUALIMOHHBIX PSIOB.

18. Be160poUHBIit METO/I.

19. CratucTuyeckoe pacrpeielieHHe U ero XapakTepUCTHKH.

20. ToyeuHble OLIEHKU TaPAMETPOB PACIPEACIICHNUS.

21. aTepBanbpHble OLEHKH MapaMeTPOB paclpeiesieHusl.

22. DaeMeHThI KOPPEISILUOHHOTO U PETPECCHOHHOIO aHAIN3A.

23. JIu"eliHas KOppeALus U perpeccus.

24. O0mmue IPUHIKIIBI TPOBEPKH CTATUCTUYECKUX TUIIOTE3.

25. Kpurepuii 1y1st pOBEPKU TUIIOTE3bI O BEPOSITHOCTH COOBITHS.

26. Kpurepuii 1uist pOBEPKU TUIIOTE3bI O MATEMATUYECKOM OKHJIaHUH.

27. IlpuMepsl COCTABICHHS] MATEMAaTHUYECKUX MOJIeNIed SKOHOMUYECKUX 3a]a4

28. O06mas 3a7aya JIMHEHHOTO MPOTPAMMHUPOBAHUS

29. [IpuBenenue o0IICH 330291 TUHEHHOTO MTPOTPAMMHUPOBAHMS K KAHOHHYECKOU hopme
30. I'padudeckuii MeTOM peIICHUs 3aja4i TUHSHHOTO TPOTPAMMHUPOBAHUS C ABYMsI IIEPEMEH-HBIMU
31. I'paduveckuii MeTO ] peIICHUS 3a/1a4 JIMHSHHOTO MPOTrPaMMHUPOBAHUS C N IEPEMEHHBIMU

Pacuerno-rpaduueckas padorta Ne 1

«Martpuupl. Onpenenurenu. CucTeMb»

Bapmuanr 1

3ananue 1. BeluMcauTh ONpenenuTenb:

3agaHue 2. YMHOXXHUTh MaTPHIIbIL:

3ananue 3. Pemuth cucteMy MaTpUYHBIM criocoOoMm u 1o ¢popmyinam Kpamepa:
3aganue 4. Pemnth cucremy meronoM [aycca:

Pacuerno-rpaduueckas padora Ne 2

«Bexropsl. AHaIUTHYECKAs] TEOMETPHSI»

Bapmuanr 1

3ananue 1. [lansl Touku A, B u C. Paznoxute Bexkrop 1o opram Haiitu minHy, Hanpasisomue
KOCHUHYCBI U OPT BEKTOpA , €CIIH:

3amganue 2. Jlansl koopauHaThl BepiinH TpeyrojbHuka ABC: touku A(-12;-3), B(12;-10), C(-6;14).
TpebyeTcs:

1) BerunCAUTH ANIMHY cTOpOoHbI BC;

2) coctaBuTh ypaBHeHue nunun BC;

3) cocTaBUTh ypaBHEHHE BBICOTHI, IPOBEICHHON U3 BEPILIUHBI A;

4) BBIYMCIUTH JJIMHY BBICOTHI, TPOBEJCHHOMN U3 BEPIIMHBI A

5) HalTH TOYKY IepeceueHHs] MEHaH;

6) BBIYUCIIUTH BHYTPEHHHI YT0JI TIPH BepIIrHE B;

7) HAWTH KOOPAUHATHI TOUYKU M, pacroyoKeHHOH CHMMETPUYHO TOUKEe A OTHOCUTENBHO mpsimoii BC.

3anmanue 3 JlaHo:

CocraButs:

1) ypaBuenue croponsl AB

2) ypaBHeHue BbicoThl BK

3) naiitu yron C

PacuetHo-rpaduyeckas padora Ne 3

«OCHOBBI MATEMaTHYECKOTO aHAIIN3a»

Bapuanr 1

3ananue 1. Beruucnuts npenensl GyHKIUN (HE MOIb3ysAch npaBuioM Jlonurans)



3amanue 2. HaliTu mpou3BoIHBIE 3aJaHHBIX (DYHKITUH.

PacuetHno-rpadudeckast padora Ne 4
«DJIEMEHTHI TEOPHH BEPOSITHOCTEH U MATEMATHUECKOH CTATHCTUKI

Bapwuant 1

3anganue 1.

BepostHocTh 6€30TKa3HOW pabOThI B TEUYCHHE TapaHTUHHOTO CpokKa JUIsl TEICBH30POB TEPBOTO THIA
paBaa 0,9, Broporo tuma — 0,7, Ttperbero tuma — 0,8; CiywaiiHas BeJIMYMHA — YHUCIO TEJIEBU30POB,

npopaboTaBIIMX TapaHTUHHBIA CpPOK, Cpedu TpeX TeIeBU30pPOB pa3HbIX TUMoB. COCTaBUTh 3aKOH
pactipenenenust auckpetHoit CB. Haiftu Mat.oxuaanue, TUCIEPCUIO U CP.KB.OTKIOHEHHE.

PacuerHo-rpaduueckast padora Ne 5

«I'paduueckuii U CUMIUIEKC METOJ] pEIICHUS 3a/1a4 JIMHEHHOTO MPOTPaMMHUPOBAHUS»

Bapmuanrt 1

[Ipu mpom3BoACTBE ABYX BHUIOB Kpacku A u B mpenampusteM HCHIONb3yeTcs TPU KOMIIOHEHTA.
Pacxon kaxnoro Bua KOMIOHEHTA HAa €JUHUILY MPO-AYKLIHMU M 3alackl KOMIIOHEHTOB IIPUBEAEHBI B TAa0IULE
[IpuObTE OT MPOM3BOJACTBA Kpackk BHaa A - 3 yci. ena., kpacku Buga B — 2 yci. en. CocraBuTh IUIaH
BBIIyCKa TPOJYKUWH, OOECIEeYNBAIONINN MaKCUMAIbHYI0 NpPUOBUIb, PEHIUTh 3a-Jady rpaduveckd |
CUMILIEKC-METOIOM.

Pacuetno-rpadudeckas padora Ne 6

«TpancnoprHas 3agaqya»

Bapwuant 1

B Tpex myHKTax OTIpaBiIEHHs COCPEJOTOYEH IPy3 B KOJIMYECTBAX . DTOT IPy3 CIEAyeT JOCTAaBUTH B
Kbl M3 YeThlpeX MyHKTOB Ha3HaueHUs B KojaudecTBe . CTOMMOCTH MEPEeBO30K €IUHHIIBI Ipy3a U3 1-TO
MyHKTa OTIPABJICHHUA B j-bIi NMyHKT Ha3HaueHUs paBHa . OmpenenuTh MiaH MEPEBO30K METOJIOM CEBEPO-
3aMajgHoTO yria U METOJI0M MUHUMAJIBHOTO 3JI€MEHTa, YTOOBl CTOMMOCTD MEPe-BO30K Obljla HAUMEHBIIEH.

[IpoBepuTh Ha ONTHMAJIBHOCTH METOJOM NOTEHIHAIOB (BOCIOJIB30BATHCA OIOPHBIM IIJIAHOM,
COCTaBJICHHBIM TI0 METOJIy Min 3JIeMEHTA).

Ilpumepnvle oyenounvle mamepuansl
0J151 NPOBEOECHUS NPOMENHCYMOYHOU ammecmayuu (3auen, IK3AMeH)
nO UMO2am 0Cce0eHUs OUCUUNTIUHBL (MOOY/IA)

Bompocsr k 3auety (1 cemectp/1 Kypc)

1. Marpuiisl 1 X BUIBIL.
2. Onpenenurenu 2 ¥ 3 NOPSIAKOB U UX BBIUMCICHHUE PA3I0KEHUEM IO 3JIEMEHTAM CTPOKH WIIH
croJio1a.

3 Brruucnenue onpenenuteneit 3 nopsiaka no npasuiy Capproca.
4. CBolicTBa onpeaeIuTeNeH.

5 JInneliHbIe onepanyy HaJl MaTpULIAMU.

6 YMHOKEHUE MAaTpHIL.

7. OObpartHas MaTpuia. AJTOPUTM MOJY4YeHUs: OOPaTHOM MAaTPHIIBI ¢ TIOMOIIBIO alreOpandecKux
JNIOIOJIHEHHUH.

8. Haxoxnenune o6paTHOi MaTpUIIbI C TOMOIIBIO 3JIEMEHTAPHBIX TPE0Opa3oBaHuil.

9. PaHr mMaTpuiel 1 €ro BEIYACICHUE METOAOM OKAUMIIAIOIUX MUHOPOB.

10. PaHr MaTpuIlbl M €0 BBIUMCIIEHUE C TOMOLIBIO AJIEMEHTAPHBIX MTPE0Opa30BaAHHIA.

1. Pemenue cucrem nmuHeWHBIX ypaBHEeHHH 110 popmyinam Kpamepa.

12. Pemenue cuctem JMHEHHBIX ypaBHEHHMH MeToJoM [aycca (ciiyuail eqUHCTBEHHOTO perle-
HUSA).

13. Pemienue cuctem IMHEHHBIX ypaBHEHHH MeTo]ioM laycca (ciaydail 6€CKOHEYHOTO MHOKECTBA
pelieHuit).

14. Pemenune cucrem JIMHENHBIX ypaBHEHUI MeToJoM laycca (ciydail IMycTOro MHOKECTBa pe-
IEHUH).

15. MatpuuHsblii cloco0 pelIeHns: CUCTEM JIMHEHHBIX ypaBHEHUH.

16. II-MEepHBbIE€ BEKTOPHI. JINHEHBIE ONepaliy HaJ N-MEPHBIMU BEKTOPAMH U UX CBOMCTBA.



17.
IPOCTPAHCTB.
18.
19.
20.
21.
22.
23.
24,
25.
ypaBHEHUE.

[TonsiTue JUHEHHOTO0 BEKTOPHOTO MpocTpaHcTBa. lIpuMepsl JTHMHEMHBIX BEKTOPHBIX

JIuneliHas 3aBUCHMOCTb BEKTOPOB.

basuc u pazMepHOCTb TMHEWHOTO BEKTOPHOTO MPOCTPAHCTBA.

CkansipHOE MPOU3BEACHNUE N-MEPHBIX BEKTOPOB, €I0 CBOMCTBA M JKOHOMUYECKUN CMBICII.
EBximnnioBo npocrpanctso. Hopma (1yinHa) BEKTOpa U €e CBOMCTBA.

OproroHanbHOCTb BeKTOpOB B EBKiIMI0BOM mpocTpancTBe. OpTOHOPMHUPOBAHHBIN 6a3uc.
JIuneitHble oneparopsl (mpeoOpa3oBanus). [[pumepsl TMHEHHBIX ONIEPATOPOB.

Anrebpa TMHEHHBIX OTIEPaTOPOB.

CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE YMCIIA JIMHEHHOTO omnepaTopa. XapaKTepUCTHUECKOe

26. OpTOroHaIbHBIE MaTPHULIBL.
27. YpaBHeHME JIMHUU HA MIIOCKOCTH. CocTaBiaeHUE YpaBHEHUS JIMHHUM.
28. OTbICKaHUE TOYKU ME€PECEUEHUS JIMHUU.

29.
26.
27.
28.

VYpaBHeHHE NMPSAMOIi ¢ YyTIOBBIM KOIPPUITUESHTOM.
VYpaBHEHME ITyYKa MPSMBIX.

VYpaBHeHuUEe NPSIMOM, TPOXOASIICH yepe3 2 TaHHbIE TOUKH.
VYpaBHEeHHE NPAMOU «B OTPE3KaX» HA OCSIX KOOPAHUHAT.

33. O0miee ypaBHEHHE MPSMOM.
34. OtbickaHME KOOPAMHAT JK0O0M TOUKU, IPUHAUIEKAIIEH MTPAMOIL, 3aJaHHOM 00IIMM YypaBHEHUEM.

30.
31.
32.
33.
BEKTODY.
34.
35.
36.
37.
38.
39.
YPABHEHUSIMH.
40.
41.
42.
43.

HaxoxeHue yria Mexay npsiMbIMH.
VYcnoBus napajjieIbHOCTH U EPIEHIUKYJIIPHOCTHU MPSIMBIX.
HaxoxeHue paccTosiHUSA OT TOYKH J10 MIPSIMOH.
VYpaBHEHHE IIOCKOCTH, NPOXOJALIEH dYepe3 NaHHYI TOYKY MEpPHEHAMKYJSPHO IaHHOMY

OO1ee ypaBHEHHE TUIOCKOCTH.
YpaBHEHHE TIOCKOCTH «B OTPE3Kax» Ha OCAX KOOPIUHAT.
HaXO)KI[eHI/Ie yrna MG)KI[y TIJIOCKOCTSAMMU.
VYcnoBus napaieIbHOCTH M MIEPIICHIUKYJISIPHOCTH TIOCKOCTEH.
Haxoxnenue paccTosiHUSI OT TOUKU /10 TUIOCKOCTH.
OTpICKaHWE KOOpAWHAT 000N TOYKM, TPHHAIJIEKAIIEH TUIOCKOCTH, 3aJaHHON OOmuUMH

OO6miee ypaBHEHHE MPSMOM B IPOCTPAHCTBE.
KanoHnueckue ypaBHEHMsI IPSMOM B IPOCTPAHCTBE.
Haxosxaenue yria Mexay NpsSMbIMH, 3aJaHHIMA KAHOHHYECKUMU YPaBHEHHUSIMH.
VenoBus MapajuleIbHOCTH U NEPHEHIUKYJIIPHOCTU IPSAMBIX B IIPOCTPAHCTBE, 3aJaHHBIX

KaHOHUYCCKNMU YPaBHCHHUAMMU.

44,
45.
46.
47.
48.

OxpyxHocTh. KaHOHNYECKOE U HOPMaJIbHOE YPAaBHEHUE OKPYKHOCTH.
Onnurnc. KaHoHMYeckoe 1 HOpMaJIbHOE YPAaBHEHUS DJUIUIICA.
I'unep6ona. KanoHnueckoe U HOpMaIbHOE YpaBHEHUE TUIEPOOIIHI.
[Tapa6osia. KanoHHYecKoe 1 HOpMaIbHOE ypaBHEHHE TTapadoJIb.
Onpenenenne Qyukiuu. OOmacte omnpeneiacHus (QYHKIUU; CIOCOOBI ee  3aJaHwsl.

I'padmueckoe n3o6pakenue Gpynkimnu. OCHOBHBIC CBEJICHUS U3 KIaccuPuKaruu GyHKITHI.

49.
50.
51.
52.
53.
54.
55.
56.

HenpepbsiBHOCTD (hyHKIIMM B TOUKE U HA HHTEpBaie. TOUKM pa3pbiBa (QYyHKIIUH.
OcHOBHBIE 2JIEeMEHTapHbIE (YHKIIUU U X TPAPUKH.
UucnoBas noclieI0BaTeNbHOCTb U €€ MPEE.
[Ipenen Gpynxumm.
Briuucnenue npenenoB (OCHOBHBIE TEOPEMBI).
PackpsbiTrie HeonpeneIeHHOCTEN.
[TepBsIii 3amMeuaTeNbHbIN Mpeaesn (BBIBO (GOPMYIIbI).
3agauu, NOpPUBOASIIME K TMOHATHIO MPOM3BOAHOW. OrmnpeneneHne MPOU3BOJIHON; €€

TCOMCTpI/I‘{eCKI/Iﬁ 1 MEXaHUYECKUI CMBICII.

57.
58.
59.
60.

[IpaBuna quddepeHurpoBaHus QyHKIUH.

Tabnuia MpOU3BOIHBIX.

[Ipon3BoaHBIE BBICIIUX MOPSAKOB.

IIpousBoHas cnoxxHoit ¢pynkiun. IIponsBoanas oopaTHON QyHKUIMH.



61.
62.
63.
64.
UHTEpBaJe.
65.
66.

Jubdepennman GyHKINN; €ro TEOMETPHUCSCKAN CMBIC]T.

Caoiicta nuddepennuana. [lpumenenne nuddepennnana B npuOIMKEHHBIX BBIYUCICHUSAX.
[IpuMeHeHne MPOU3BOAHOM K HCCIEAOBAHUIO (DYHKITHA.

OkctpemyMbl (yHKIMH. HaxokneHne HauMEHbBIIET0 U HauOOJbIIEro 3HAUYCHUH (YHKIMKA Ha

BrImyKI10CTh ¥ BOTHYTOCTB Ipaduka (GyHKIIUH, TOYKA Ieperuoa.
AcumnToTsl KpuBoi. Cxema uccneaoBaHus QyHKIMH U OCTPOCHHUS ee rpaduka.

Bomnpocs! k a3x3ameny (2 cemectp/1 Kypc)

PN W=

9

10.
11.
12.
13.
14.
15.

CBOMCTBA.

16.
17.
HMX CBOMCTBA.
18.
19.
20.
21.
22.
23.
24.

OcHoBHBIE TIpaBUIIa U GOPMYJIBI KOMOMHATOPHUKH.

Kitaccnueckoe, cTaTuCTUYECKOE U TEOMETPUUECKOE OIIPEACIIEHUE BEPOSTHOCTH.
HecoBMecTHbIe COOBITHS U TEOpEMa CIIOKEHHS BEPOSITHOCTEH.

[Tonnas rpynna coObITUI U CIIEACTBUE TEOPEMBI CII0KEHUS BEPOSITHOCTEN.
He3zaBucumpble u 3aBucuMbie cOObITHS. TeopeMa yMHOKEHUSI BEPOATHOCTEH.
CrnencrBus TeOpeEMbl YMHOKEHHSI BEPOSITHOCTEN.

BeposiTHOCTD NOSIBIIEHUS XOTS OBl OJTHOTO COOBITHS.

®opmyia nosHoU BeposTHOCTH. Popmyia balieca.

[TocnenoBaTenbHOCTH HE3aBUCUMBIX McTibITaHU. Dopmyia bepHysu.
JloxasibHas 1 MHTErpalibHas TeopeMsl Jlamaca.

JluckpeTHbIe M HENPEPBIBHBIE CIIyYallHbIE BEJIMYUHBI.

QDyHKIMSA pacIpencIICeHHs U €€ CBOMCTBA.

[1noTHOCTB pacpenesieHus U ee CBOMCTBA.

MareMartnueckoe 0KuJaHUE TUCKPETHOM CIIy4aliHOW BEJIMYUHBI U €70 CBOMCTBA
Jucnepcust U cpeliHee KBaApaTUUECKOE OTKIOHEHUE JUCKPETHOW CIydailHOW BEJMYMHBI U MX

Marematuueckoe 0KuJaHuEe HENPEPHIBHOM CIIy4YailHOM BEJIMYUHBI U €r0 CBOMCTBA.
Jucnepcus U cpeHee KBaApaTHUECKOE OTKIOHEHHE HENPEPBIBHOM CIydallHOW BEIUYMHBI U

3agaun MaTeMaTHYEeCKOU CTAaTUCTHKU. [ eHepalibHasi COBOKYITHOCTb U BBIOOPKA.
BapuanvoHHbBIN U CTATUCTUYECKUM PS/I.
I'enepanpHas u BEIOOpOUHAs cpeHss. [ eHepanbHas ¥ BBIOOpOYHAS JUCTICPCHSI.
CrarucTrueckue OlEHKH.
JloBeputenbHble MHTEpBabl. TOUHOCTH OLeHKH. HanexHOCTS.
O6paboTka pe3yabTaToB HAOIIOACHHH MO METOTy HAMMEHBIIINX KBaIPaTOB.

Cratuctuueckasi mpoBepka rumnote3. OmHUOKA TMEPBOTO M BTOPOTO poja. YPOBEHBb

3HAYUMOCTHU U MOITHOCTb KPHUTCPUSI.

HbIMHU

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.

[TonsiTHe O KPUTEPHUSIX COTIIACHSL.

OyHKIMOHANIbHAS, CTATUCTUYECKAsl U KOPPENALMOHHAS 3aBUCHUMOCTH.

VYpaBHEHUs perpeccuu, KOppelsuoHHas Tabnuna. [ pynnossie cpegHue.

OcHOBHBIE 33]JTa4l TEOPUU KOPPEISLUU: OlpeiereHne, GOpMbI U OLIEHKA TECHOTHI CBSI3U.
Omnpenenenue napaMeTpoB MPSIMBIX PETPECCUIl METOI0M HAMMEHBIINX KBaJIPaTOB.
®dopmyiiel pacyeTa KO3(PPUITUEHTOB PErPECCHH.

Bri6opounblii k03 HUITUEHT KOPPESIUK, ero CBOMCTBA U OLIEHKA JOCTOBEPHOCTH.
Panrosas koppensuus

Bri6opouyHOe ypaBHEHHE PETPECCHH.

[Ipumeps! cocTaBiaeHs] MAaTEMaTHYECKUX MOJIeIel SKOHOMHUECKUX 3a]a4

OOm1as 3a1a4a TMHEHHOTO IPOTPAMMUPOBAHUS

[IpuBenenue oOiei 3aaa49n TUHEHHOTO MTPOTPAMMHUPOBAHMS K KAHOHHYECKOH hopme
I'padmuecknii MeTon pelieHHs 3aJa4H JIMHEHHOro MPOrpaMMHUpPOBAHHS C JIByMs NEpeMeH-

I'paduueckuii MeTon pereHus 3a1a4 JMHEHHOTO MPOTPAMMHUPOBAHHS C N IEPEMEHHBIMU
CHMITIEKC METOJT pelIeHHS 3a1a4 JTHHSHHOTO POTPaMMHUPOBAHUS

OnopHoe pelnieHre 3aa4u JMHEHHOTO TPOrPaMMHUPOBAHUS

Anroput™m CUMILIEKC-METOa

MeTton uckycctBeHHoro 6asuca (M-meton)



43, Teopusi IBOMCTBEHHOCTH

44. CocraBlieHHe MaTeMaTHUYECKUX MOJIeNiel TBOMCTBEHHBIX 3a/1a4

45. ITepBas Teopema T1BONCTBEHHOCTH

46. BTropas Teopema 1BOMCTBEHHOCTH

47. JIBOMICTBEHHBIN CUMIIJICKCHBIA METOJ

48. MatemaTnueckasi MOJIEJIb TPAHCIIOPTHOM 3a/1a4u

49. OnopHoe penieHre TpaHCIOPTHOM 3a1auu

50. ITocTpoenue HavanpHOTO IUIaHa EPEBO30K TPAHCIIOPTHOM 3a1a4u

51. MeTtoa NOTeHIIMAIOB PEMICHUs TPAHCTIOPTHOM 3a1a4u

52. TpancnopTHas 3a7a4a ¢ OTpaHUYCHUSIMHU HA MPOTYCKHYIO CITOCOOHOCTH
53. TpancnopTHas 3ajaya 1o KpUTEPUIO BpEMEHU

Temwbt nucomennvix padom (3cce, pepepamut, Kypcogvie padomot u op.)

1. IlocTpoeHne MmaTeMaTUYECKUX MOJEIIEH

2. CTpyKTypHBIE MOJENIN

3.MopenupoBaHu€ B YCIOBUSAX HEONPEICICHHOCTH, OINUCHIBAEMON C MO3ULMUU TEOPUHU HEUETKUX
MHOXECTB.

4. MozaenupoBaHHE B YCIOBUSAX CTOXaCTUYECKON HEONPEAEeIEHHOCTH

5. MoaennpoBanue MapKOBCKUX CIIy4alHBIX IIPOLIECCOB

6. JIuHeliHple MaTeMaTUYECKUE MOJIEIH

7. HenuHelHbIe MaTeMaTUYECKUE MOJEIIN

8. KBasunuHelnbsle MoIenu

9. ®eHOMEHOIOTUYECKHE MOIETN

10.BeiiBneTsl

11. ®paxranbl

12. MoenrpoBaHue ¢ UCIOJIb30BaHUEM UMUTAIIMOHHOTO M0X0/1a

13. Kiterounsle aBTOMATHI

14. YuuBepcanbHblil 361k MoAenuposanus (UML)

15. Teopust npuHATHS pelIEHUN

16. Teopus urp.

17. Marematndeckoe MOJEINPOBaHUE B MEAULIMHE

18. Maremarnyeckoe MOJEIUPOBAHUE B SIKOHOMHUKE

19. Marematndyeckoe MOJEIUPOBAHUE B HKOJIOTHH

20. MaremaTtuyeckoe MOJEIUPOBAHUE B XUMHH.

21. MaremaTtnyeckoe MOJEIUPOBAHUE B BUHOEIIBHON IPOMBIIUIEHHOCTH.
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