MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

@DakynbTeT MEXaHU3ALUU
Bricmieit MaTeMaTuku

YTBEPXJIEHO

Hexan
Tutyuenko A.A.
[Ipotokomn ot 12.05.2025 Neo 7

DeficTeuTenen ot 23-05-2021 no 22-05-2026

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MO YJISA)
«MATEMATHUKA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue noarorosku: 35.03.06 Arpoun:xeHepus

HanpasnenHocts (npoduiab)noAroToBku: TeXHUUECKUE CUCTEMBI B arpodu3Hece

KBanudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on Habopa (mpuema Ha oOydenue): 2025

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 rona
3aounas popma oOyuenus — 4 roga 10 mecsma(-eB)

O0BeM: B 3a4eTHBIX equHuIax: 11 3.e.
B aKaJIeMHYECKHUX Jacax: 396 ak.d.
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Pa3padoruukmu:
3aBenytomuii kadgenpoi, kadeapa BeICIICH MAaTEMaTHKU
I'puryneunkuii B.I.

HoneHnr, kadenpa Boicieit maremaruku Tyrys H.C.

Penensenrnl:
ApunndeB Urops BragumupoBuy, KaHA. KOH. HayK., JOLEHT, JOLEHT Kadenpbl TEOpeTUUECKOM
SKOHOMHUKH, 3KOHOMHuUeckoro (akyinsreta @OI'BOY BO  "KybaHckuil rocymapCTBEHHBIH
yHuBepcurer"

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYIsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no wnHampabienn 10 mnoarotoBku 35.03.06 ArpowHXeHEpHUs, YTBEPKICHHOIO MPUKA30M
Muno6Opuaaykn ot 23.08.2017 Ne 813, ¢ yderom TpymoBbIX (yHKOHH mpodhecCHOHATBHBIX
crtangaptoB: "CroernuaaucT B 00JacTH MEXaHU3AIMK CEIBCKOTO XO3SHCTBA", YTBEPKIEH MPUKA30M
Muntpyna Poccum ot  02.09.2020 Ne 555m; "CrneuyaiucT 1O  MPOECKTUPOBAHUIO
aBTOMATHU3HPOBAHHBIX CUCTEM YIPABICHUS TEXHOJOTHYECKUMU TporeccaMu’, yTBEPKIEH MPUKa30M
MunTtpyna Poccun ot 12.10.2021 Ne 723H.

CormnacoBaHue U yTBEPKACHUE

ITonpa3nenenue
No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMUYUN)
oprax
1 Beiciieit 3aBeyonui I'puryneuxwuii B.I. CornacoBano |01.04.2025, Ne 9
MaTeMaTHKU kagenpox,
PYKOBOIIUTEINH
NoApa3ACICHHS,
pealn3yoIero
OI1
2 [IpoueccoB mu | PykoBoauTtens [Tamyma C.K. CornmacoBano | 14.04.2025, Ne
MaIiH B 00pa3oBareIbHO 11
arpobu3Hece 1 IporpamMMmBl
3 daxynbreT IIpencenarens Coxonenxo O.H. CornacoBano |06.05.2025, Ne 9
SHEPreTUKU METOANYECKON
KOMHUCCHH/COBET
a
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Ilenb OCBOGHMS JAUCUMIUIMHBI - sBJIsieTCd (OPMHUPOBAHME KOMIUIEKCA OCHOBHBIX
TEOPETUYECKUX U MPAKTUYE-CKMX 3HAHUM 10 pasfesiaM JIMHEHHOW anreOpbl, aHaJIUTUYECKOU
TE€OMETPUHU, MaA-TEMAaTUYECKOIO aHAJIM3a, TEOPUU BEPOSATHOCTEM M MAaTEeMAaTHYECKOM CTaTUCTUKH,
HEOOXOIUMBIX JUIS peuieHus 3az1a4, BO3HMKAIOLIUX B TEXHOJIOTUYECKO;
Opra-HU3allMOHHO-YIIPaBICHYECKOW; IPOEKTHO-U3BICKATEIILCKOW; OKCIIEPTHOW, HAA30pHOU U
MHCIIEKIIMOHHO-ayIUTOPCKON U HAyYHO-UCCIIEA0BATEIbCKON 1€A-TEIbHOCTH

3agauu N3y4YeHHs TUCIUIUIAHBL:

- I/IsyquHe TCOPCTUYCCKUX OCHOB MATCMATHYCCKUX Ppas3acjioB JId TMMOHUMAaHHA JPYIrux
MAaTE€MaAaTHYCCKUX U HCMATCMAaTHUYCCKUX AUCIHUIIIINH,

- @OpMHUPOBAHUE 3HAHUK OTHOCHUTEIIBHO OCHOBHBIX METOJIOB BBIUUCICHUH U aJ-TOPUTMOB PELLICHHI
MaTeMaTUYECKUX 3a7a4;

- CdopmupoBarh yMeHHE M HaBBIKM PAa0OThl C MaTeMaTWYeCKUM amlaparoM sl PelICHHS
MIPUKJIIAHBIX 3a1a4 B TEXHOJIOTUYECKOM; OpraHU3aLMOHHO-YIIPABIECHYECKOM;
[IPOCKTHO-U3BICKATEIIbCKOM;  JKCIIEPTHOM, HAJ30pPHOM U  UH-CHEKLMOHHO-AayJUTOPCKOM U
HAay4YHO-HMCCIIE0BATEIbCKON AESTEIBHOCTH.

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

YK-1 CrocobeH ocCymecTBISITh MOUCK, KPUTUUECKUI aHall3 U CHHTE3 WH(OpMAaIuu, MPUMEHSTh
CUCTEMHBIN MOAXO JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

VYK-1.1 AmHanmusupyeT 3amady, BBIIEIsSIS €€ 0a30BbIe COCTABISIONIUE, OCYIIECTBIISET
JEKOMITO3UIINIO 33/1a4H.

3uamo:

YK-1.1/382 3naet 6a30BbIe COCTABISIONINE IO OCYIIECTBICHUIO TEKOMITO3UIIUH 3a/1a4H.
Yuemo:

YK-1.1/¥YM1 VYmerp aHanmu3upoBaTh 3aaud, BBIICISIS €€ 0a30BbIE COCTABISIONIUE U
OCYIIECTBIISTH JEKOMIIO3UIIUIO 33a]1a91

Brnaoemw:

VK-1.1/Hs1 Bnagerr HaBbIKAMH aHaIN3a 3aJa4M, BBIAECIAS €€ 0a30BbLIE COCTABIISIONINE
JUTSL OCYIIECTBIICHUS IEKOMITO3UITUH 33]1a91

VYK-1.2 HaxoauT u KpUTHUYECKH aHANMH3UPyeT WHGOPMAIHIO, HEOOXOAUMYIO ISl PEIICHUS
OCTaBJICHHOU 3a1auu

3namu:
VYK-1.2/311 3nars HEOOXOMUMYIO MH(DOPMAITUIO ISl PEIICHHUS ITOCTABICHHON 3a/1auu
Ymemns:

VK-1.2/¥m1l YMmerp HaxoguTh ¥ KPUTHUYECKH aHAJIM3UPOBATh HH(OpPMAIHIO.
HEOOXOAMMYIO JUIsl pEIIeHUs TOCTaBICHHOM 3a1a4u

Braoems:

VYK-1.2/HBl Bnagerb HaBbIKaMH HAxXOAUTh W  KPUTHUYECKH  aHAIU3UPOBATH
uHGOPMAITNIO, HEOOXOAUMYIO AJIsl PEIICHUS TIOCTABICHHOW 3a/1auun

VK-1.3 PaccMaTrpuBaeT BO3MOXKHbBIE BApUAHThI PELIEHUS 33]1a4H, OLICHUBAsI MX IOCTOMHCTBA U

HEIOCTATKU
3name:
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YK-1.3/311 3Hars BO3MOXHBIC BAPUAHTHI PEIICHUS 3a]1aui, OLIEHUBAs UX JOCTOMHCTBA
Y HEeJIOCTATKH

Ymems:

VK-1.3/YMm1 YmMmeTs pemats 3a1auu, OIICHUBAsI X JTOCTOMHCTBA U HEOCTATKH

Brnaoems:

VK-1.3/HBl Bianmere HaBbIKAMH pPacCMOTPEHHsSI BO3MOXKHBIX BapHaHTOB PEIICHUS
3aJ1a4M, OIEHNWBAasI UX JOCTOWHCTBA U HEJOCTATKH

OIIK-1 CnocobeH pemarh THMOBBIC 3a7a4u MPOQECCHOHATBHON JESITEIIBHOCTH Ha OCHOBE 3HAHHUM
OCHOBHBIX 3aKOHOB MAaTreMaTHYeCKHX, €CTeCTBEHHOHAy4YHbIX U  00ImenpodeccruoHaIbHbIX
JTUCLUILIUH C TPUMEHEHHEM UH()OPMAaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTUI

OIIK-1.1 Hcnonp3yeT OCHOBHBIE 3aKOHbl MAaT€MarTM4eCKUX JUCHUMIUIMH JJISl PEIICHUS
CTaHJAPTHBIX 3a7[a4 B COOTBETCTBUU C HAMPABICHHOCTHIO MPO(HECCHOHAIBHON e TETHHOCTH
3uame:
OIIK-1.1/382 3HaeT OCHOBHBIC 3aKOHBI MaTEMaTHYCCKHX AUCIHUIUIMH JIS PEIICHHS
CTaHJAPTHBIX 3a7Jad B COOTBETCTBMM C HANPABJICHHOCTHIO MPOodeccHoHaIbHOM
eATEIBHOCTH
Ymems:
OIIK-1.1/YM2 VYMeeT HCHOIB30BaTh OCHOBHBIE 3aKOHBI MATEMAaTHUYECKHUX IUCIUAILINH
JUISL  pEIIeHHWs] CTaHAAPTHBIX 3aad B  COOTBETCTBUM C  HANpPaBICHHOCTHIO
npodecCroHaTBHON NEeATeIbHOCTH
Braoemy:
OIIK-1.1/HB2 Biageer HaBBIKAMH HCIIOJIB30BAHUSA OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX
JTUCIUTIINH JUJIS PEIICHHs] CTaHMApPTHBIX 3a7ad B COOTBETCTBUHU C HAINPaBICHHOCTHIO
npodeccroHaTBHON NEeATeTbHOCTH

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrunmHa  (Momaynb) «MareMaTuka» OTHOCHUTCS K 00s3aTeIbHOW YacTd 00pazoBaTeIbHOM
nmporpaMMbl UM u3ydaercs B cemectpe(ax): Ounas dopma oOyuenus - 1, 2, 3, 3aounas ¢opma
oOyueHnus - 1, 2, 3.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB  3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM auCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

Ounas popma ooyuenus
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Bropoii cemectp| 144 | 4 | 73 | 3 | 36 | 34 | 17 3“?241;4)61*
Tperuit cemectp | 144 | 4 53 3 20 | 30 | 64 QK?S;/I)GH
Beero 396 | 11 |[177] 9 | 76 | 92 | 84 | 135
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Bropoii cemectp | 144 | 4 11
Tpetuii cemectp | 144 | 4 19
Bcero 396 | 11 | 41
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5. Conepxanue 1MCUUILTHHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
("4achl IPOMEKYTOUHOM aTTECTALUU HE YKa3bIBAIOTCS)

Ounas popma ooyuenus
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Q on ) o < 53 30 &
M |/ = = O |5 3% &aE
Pa3gea 1. JInneiinas aiareopa u 42 18| 22 2| VK-1.1
aHAIUTHYECKasl reoMeTpHus YK-1.2
Tema 1.1. Matpuiibt 3 2 1| YK-1.3
Tema 1.2. Onpenenurenu 4 2 2 OIIK-1.1
Tema 1.3. OGparHas marpuia 4 2 2
Tema 1.4. XapakrepucTuku 4 2 2
MaTpuI]
Tema 1.5. Bektopsl 3 2 1
Tema 1.6. [IpousBenenus 4 2 2
BEKTOPOB
Tema 1.7. BexropHoe 2 2
IIPOCTPAHCTBO
Tema 1.8. [Ipsimas Ha nmockocTu 4 2 2
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Tema 1.9. [InockocTh 2 2

Tema 1.10. [Ipsamas B 4 2 2

MIPOCTPAHCTBE

Tema 1.11. Kpusie BTOporo 4 2 2

nopsIKa

Tema 1.12. KomruiekcHble yncna 4 2 2

Paznen 2. MaremaTnyeckuii 43 16| 22 5| VK-1.1
aHaJIu3 YK-1.2
Tema 2.1. ®yHKIUSA OXHOMN 3 2 1| YK-1.3
MepeMEHHOMN OIIK-1.1
Tema 2.2. [Ipenenst 2 2

Tewma 2.3. HenpepbIBHOCTH 2 2

byHKIIUN

Tewma 2.4. TlpousBogHas GyHKINH 2 2

OJIHOM MEePEMEHHOMN

Tema 2.5. Tlpunoxenus 6 2 4

MPOU3BOIHOM

Tema 2.6. Iuddepennman 4 2 2

byHKIIUN

Tema 2.7. HeonpeneneHHbIi 14 6 6 2
MHTeTpal

Tewma 2.8. OnpeneneHHbIi 10 4 4 2
MHTETPa U €ro MpUIoKEeHUs

Pasznea 3. ®ynkuun 20 8 6 6| VK-1.1
HECKOJbKHMX MepeMeHHbIX VK-1.2
Tema 3.1. @yHKIMH ABYX 8 4 2| 2| YK-13
MEPEMEHHBIX

Tema 3.2. /IBoiiHOM HHTErpaIT 6 2 2 2

Tema 3.3. KpuBonuneiinsie 6 2 2 2
WHTETPaJIbl

Pa3znen 4. OObIKHOBEHHBIE 16 8 4 4| VK-1.1
auppepeHHAIBLHbIE YK-1.2
YPABHEHHUA YK-1.3
Tema 4.1. Jluddepeniusansabie 8 4| 2| 2| OIK-1.1
ypaBHEHHUSI IEPBOTO MOPSAIKA

Tema 4.2. Tuddepennmranbabie 8 4 2 2
YpaBHEHHUS BBICIINX MOPSIAKOB

Pasznea S. Paabl 17 6 8 3| YK-1.1
Tema 5.1. Uucnossle psbl 9 4 4 1| YK-1.2
Tema 5.2. ®yHKIMOHAIBHBIE PSAJIBI 8 2 4 2| YK-1.3
Pa3gen 6. Teopusi BepositHocTeit | 114 200 30| 64| VYK-1.1
U MaTeMaTH4eCKasl CTATUCTHKA VK-1.3
Tema 6.1. Beeaenue B TeOpUIo 12 2 2 8| OIIK-1.1
BEPOSTHOCTEH

Tema 6.2. OCHOBHBIE TEOPEMBI 12 2 2 8
IEMEHTAPHOU TEOPUH

BEPOSTHOCTEH

Tema 6.3. [ToBTOpHBIE 14 4 2 8
HE3aBHCHMBbIE HCTIBITAaHUS

Tema 6.4. luckpeTHbie 16 2 41 10
CIly4aifHble BETMYNHBI
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Tema 6.5. HenpepriBHBIC 16 2 41 10
CIIy4aifHbIC BETMIMHBI
Tema 6.6. MareMarnueckas 22 4 8 10
CTaTHUCTHKA
Tema 6.7. DneMeHTbI TEOpUU 22 4 8| 10
KOppEeIsnun
Pa3gen 7. lIpomexyTounasi 9 9 YK-1.1
aTTrecTranusa YK-1.2
Tema 7.1. Dx3amen 1 3 3 VK-1.3
Tema 7.2. Dk3ameH 2 3 3
Tema 7.3. Dx3amen 3 3 3
Hroro 261 91 76| 92| 84
3aounas gpopma obyuenus
s S
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= | E|E|5|FE:¢
o |& > S |EZE &
0 L = S = |s B8 23
O = (5} [ < E& O &
m |m 5 | B | O |[E% aktk
Pasznea 1. Jluneitnas aareopaun | 57,5 1,5 4| 52| VYK-1.1
AHAJMTUHYECKAS TeOMeTPHUs VK-1.2
Tema 1.1. Matpuusl 3 0,5/ 0,5 2| YK-1.3
Tema 1.2. Onpenenurenu 2,5 0,5 2| OIIK-1.1
Tema 1.3. O6paTHas maTpua 2 2
Tema 1.4. Xapakrepuctuku 2 2
MaTpHIl
Tema 1.5. Bekropsl 5 0,5 0,5 4
Tema 1.6. [IpousBenenus 4.5 0,5 4
BEKTOPOB
Tema 1.7. BekropHoe 4 4
MIPOCTPAHCTBO
Tema 1.8. IIpsimas Ha MIOCKOCTH 5 0,5 0,5 4
Tema 1.9. IInockocth 4,5 0,5 4
Tema 1.10. [Ipsamas B 4.5 0,5 4
MPOCTPAHCTBE
Tema 1.11. Kpusie BTOporo 10,5 0,5 10
TopsiiKa
Tema 1.12. KoMmnnekcHbIe yncia 10 10
Pa3gen 2. MareMaTnyecKHid 47,5 0,5 2| 45| VYK-1.1
aHaJIN3 VK-1.2
Tema 2.1. ®yHKIUSA OXHOMN 10 10| YK-1.3
MepeMEHHOMN OIIK-1.1
Tema 2.2. [Ipenenst 5,5 0,5 5
Tema 2.3. HenpepbIBHOCTH 5 5

byHKIIUN
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Tewma 2.4. IIponsBonHas GyHKIHH 6 0,5 0,5 5

OJIHOM IEPEMEHHOU

Tema 2.5. [Ipunoxenus 5,5 0,5 5
IIPOU3BOHOMU

Tema 2.6. Tuddepenmuman 5 5

byHKIIH

Tema 2.7. HeonpeneneHHbIM 5 5
HHTETpaI

Tema 2.8. OnpeneneHHbI 5,5 0,5 5
WHTETPAN U €r0 MPUIOKEHUS

Paznen 3. ®ynkunu 82 2 4| 76| VYK-1.1
HECKOJIbKHX IIepEeMEeHHbIX YK-1.2
Tema 3.1. @yHKIMM IBYX 24 1 1| 22| VK-1.3
MIEPEMEHHBIX

Tema 3.2. /IBoiiHOM MHTETpA 29 1 1| 27

Tema 3.3. KpuBonunerinbie 29 21 27
MHTETpabl

Pasnen 4. O0bIKHOBEHHBIE 59 2 57| VK-1.1
au¢ppepeHIuAIBHbIC VK-1.2
YPaBHEHU VK-1.3
Tema 4.1. lndpdepenuusansHbie 27 2 25| OIK-1.1
YpaBHEHHS TIEPBOTO MOPSIKA

Tema 4.2. TuddepeHnmansHbie 32 32
YPaBHEHHS BBICIIUX TIOPSIKOB

Pa3nen 5. Paabl 44,5 15 3] 40| VYK-1.1
Tema 5.1. Unciossle psbl 22 1 1| 20| YK-1.2
Tema 5.2. @yHK1MOHANBHBIE psAbI | 22,5 0,5 2| 20| YK-1.3
Pa3znea 6. Teopusi BeposiTHocTei | 96,5 4,5 71 85| VYK-1.1
U MaTeMaTH4eCKas CTATUCTHKA VK-1.3
Tema 6.1. BefieHrE B TEOpHIO 21,5 0,5 1| 20| OIIK-1.1
BEPOSATHOCTEM

Tema 6.2. OCHOBHBIE TEOPEMBI 12,5 0,5 1 11
3JIEMEHTAPHOU TEOpUH

BEPOSATHOCTEM

Tema 6.3. [ToBTOpHBIE 13 1 1| 11
HE3aBUCHMBIE HCTIBITAHUS

Tema 6.4. JluckperHblie 13 1 1| 11
CIIy4aifHbIC BETMIIHBI

Tema 6.5. HenpepriBHBIC 13 1 1| 11
CIIy4aifHbIC BETMIIHBI

Tema 6.6. MareMarnueckas 12,5 0,5 1 11
CTaTUCTUKA

Tema 6.7. DneMeHTBI TEOPUU 11 1| 10
KOppeIsnun

Pa3gen 7. lIpomexyTounas 9 9 YK-1.1
aTTrecTranusa YK-1.2
Tema 7.1. Dx3amen 1 3 3 YK-1.3
Tema 7.2. Dx3ameH 2 3 3

Tema 7.3. Ox3ameH 3 3 3

Hroro 396 9| 12| 20| 355
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5.2. Conep:xkanue pa3aesioB, TeM IMCHUILIAH

Pazoen 1. /luneiinaa ancedpa u ananumuueckas 2eoMempus

(Baounas: Jlekyuonnwvie 3anamun - 1,54.; Ilpakmuueckue 3anamun - 4u.; Camocmoamenvnasn
paooma - 52u.; Ounan: Jlekyuonnwvie 3anamusa - 184.; Ilpakmuueckue 3anamusa - 224.;
Camocmoamenvhan paboma - 24.)

Tema 1.1. Mampuywl
(3aounasn: Jlekyuonnvie zawamus - 0,54.; Ilpakxmuueckue 3amamus - 0,54y.; Camocmosmenvuas
paboma - 2u.; Ounas: Ilpakmuuecxue 3auamus - 2u.; Camocmosmenvuas paboma - 1u.)

Marpuibl, ux Bubl. Onepanuu HaJ MaTpullaMu, cBoiicTBa. Panr marpuisl. [Ipunoxenus marpuig

Tema 1.2. Onpeoenumenu

(Ounasa: Jlexyuonmvie 3anamus - 2u.; Ilpakmuueckue 3amwsamus - 2u.; 3aounasa: llpakmuueckue
sauamust - 0,54.; Camocmosmenvuas paboma - 24.)

Onpenenurenyt MaTpUIl MajblX MOPSIAKOB: MUHOpPBI, anreOpan-uecKue TOMONHEHUS K AJIEMEHTaM
KBaJIPAaTHBIX MaTPHUIL.

Tema 1.3. Obpamuas mampuya

(Ounas: Jlexyuonmnvie 3anamus - 2u4.; Ilpakmuueckue 3anamus - 24.; 3aounasn: Camocmosmenvhas
paboma - 24.)

[Ipumenenne onpeaenuTenel K  BBIYMCICHUIO 00paTHOW  Marpuubl:  ¢opmyna (MeTon
IIPUCOEANHEHHON MaTpHLbl). PelieHre MaTpuuHbIX ypaBHEHUI

Tema 1.4. Xapaxmepucmuku mampuy
(Ounas: Jlexyuonmnvie 3anamus - 2u.; Ilpakmuueckue 3anamus - 24.; 3aounasn: Camocmosmenvuas
paboma - 24.)

XapakTepuCTUKHA MaTpPHUIl: COOCTBEHHBIC YHMCIIa, COOCTBEHHBIE BEKTOPBI, PAHT, IPOAYKTUBHOCTh

Tema 1.5. Bekmopuwi
(3aounasn: Jlekyuonnvie 3awamus - 0,54.; Ilpakmuueckue zamamus - 0,54.;, Camocmosmenvuas
paboma - 4u.; Ounas: Ilpakmuuecxue 3auamus - 2u.; Camocmosmenvuas paboma - 1u.)

OcHoBHbIE IOHATHSA, JTUHEHHBIE ONEepally HaJl BEKTOpaMHU Ha IUIOCKOCTH B TeoMeTpudeckoi hopme.
Paznoxenue Bek-Topa mmo 6a3ucy. JInHeliHbIe onepanuy Hajl BEKTOpaMH B KOOPJIMHATHOU (opMme.

Tema 1.6. Ilpoussedenus 6ekmopos
(Ounas: Jlexyuonunvie 3anwamus - 2u.; Ilpakmuueckue 3awamus - 2u.; 3aounasn: Ilpakmuueckue
sanamus - 0,54.; Camocmosmenvuas paboma - 4u.)

CkamsipHOE TIpOM3BEJCHUE BEKTOPOB: OIPEACIICHHE, CBOMCTBA, KoopaWHaTHas (opma. YciaoBus
KOJUIMHEAPHOCTH U NEPIIEHIUKYISIPHOCTH BEKTOPOB.

BexTopHoe u cMmemanHOe IPOU3BEIeHIE BEKTOPOB: OMpPEEIeHNEe, CBONCTBA, KOOpAUHAaTHAs Gopma.
VYcnoBue KOMIUTaHAPHOCTH BEKTOPOB

Tema 1.7. BekmopHnoe npocmpancmeo

(Ounas: [paxmuueckue 3anamus - 2u.; 3aounasn: Camocmosmenvras paboma - 44.)

[ToHsITHE BEKTOPHOTO N-MEPHOTO MPOCTPAHCTBA, PA3MEPHOCTh U 0a3UC BEKTOPHOTO MPOCTPAHCTBA,
Mepexo/ K HOBOMY 0a3wucy, TUHEHas 3aBUCUMOCTh BEKTOPOB

Tema 1.8. Ilpamas na nnockocmu

(3aounas: Jlekyuonnvie 3auamus - 0,54.; Ilpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 4u.; Oynas: Jlekyuonuvie 3ansamus - 2u.; [lpakmuyeckue 3ansamus - 24.)

IIpssiMasg JMHMS B IUIOCKOCTH, BHJABI €€ YpaBHEHMH. B3auMHOE pacnosio)KeHHE IpsAMBIX Ha
miockocTu. PaccrostHre oT ToUkH 10 mpssMoit. OmopHbIe 3a1a49 Ha MIPSIMYIO TUHUIO B TUIOCKOCTH.
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Tema 1.9. Ilnocxocmo

(Ounaa: Jlekyuonnvle 3auamus - 24.; 3aounasn: Ilpakmuueckue 3amamus - 0,54.;
Camocmosmenvuas paboma - 44.)

VYpaBHEHHsI IUIOCKOCTH B IPOCTPAHCTBE. B3aMMHOE paclonoXeHUEe IUIOCKOCTeH. PaccrosHue ot
TOYKHU 10 TIPSAMOM.

Tema 1.10. IIpsimas 6 npocmpancmee

(Ounasa: Jlexyuonumnvie 3anamus - 2u.; Ilpakmuueckue 3awsamus - 2u.; 3aounas: llpakmuueckue
sauamust - 0,54.; Camocmosmenvuas paboma - 4u.)

VYpaBHeHHsT NpPsAMOM B IIPOCTPAHCTBE. B3aMMHOE pACIOIOKEHUE IMPSAMBIX B IIPOCTPAHCTBE.
B3anMHoe pacrionoxeHne npsMoi U MI0CKOCTH B IPOCTPAHCTBE.

Tema 1.11. Kpusvie smopozco nopsioxka

(Ounasa: Jlexyuonumvie 3anwamus - 2u.; Ilpakmuueckue 3amwsamus - 2u.; 3aounas: llpakmuueckue
sauamusi - 0,54.; Camocmosmenvhas paboma - 10u.)

OKpy>XHOCTb, JUIUIIC, TUMEepOoa, mapadoia, UX XapaKTepUCTU-KU U cBoiicTBa. OOmiee ypaBHEHHE
KPHUBOU BTOPOTO MOPsAIKA

Tema 1.12. KomnnekcHule uucna

(Ounas: Jlexyuonmnvie 3anamus - 2u4.; Ilpakmuueckue 3anamus - 24.; 3aounasn: Camocmosmenvuas
paboma - 10y.)

MHOXXeCTBO KOMIUIEKCHBIX 4Hceld. Anredpanueckas (opma KOMILIEKCHOTO yucia. JeHcTBus Haj
KOMIUTICKCHBIMH YHUCIIAMHU. I'eomeTrpuueckoe M300paxeHHe KOMITJIEKCHOTO qrcra.
Tpuronomerpuueckas Gpopma KOMIICKCHOTO YHCTIA.

Pa3zoen 2. MamemamuuecKkuil ananus

(Baounas: Jlekyuonnwvte 3anamun - 0,54.; Ilpakmuueckue 3anamun - 2u.; Camocmoamenvnas
paooma - 454.; Ounan: Jlekyuonnwvie 3anamusa - 16u.; Ilpakmuueckue 3anamusa - 224.;
Camocmoamenvhan paboma - 54.)

Tema 2.1. @yHxyus 00HOU nepemeHHOU

(Ounaa: Ilpaxmuueckue 3anamus - 2u.; Camocmosmenvuas paboma - Iu.; 3aounas:
Camocmosmenvras paboma - 10u.)

Onpenenenve (QyHKUMU, crnocoObl 3amaHus. Buasl uHTEepBanoB. OCHOBHBIE 3JEMEHTapHBIE
¢byuknuu. OOnacTe onpeneneHus, MHOXKECTBO 3HAYEHMH (YHKLIHHU, aJTOPUTMBI X HAXOXKICHUS.
Omnpenenenue rpaduka GyHkiuu. [ eomerpudeckne npeodpasoBanus rpagukoB GyHKIUNA. YeTHOCTD
(HEYeTHOCTh) ¥ MEPUOANIHOCTD (PYHKIIHH, OTIpeiesie-Hus U IPUMEPBHI.

Tema 2.2. Ilpedenvi

(3aounas: Ilpakmuueckue 3awamus - 0,5u.; Camocmosmenvnas padboma - 5Su.; QOunas:
Ilpakmuueckue 3ausamus - 24.)

[TocnenoBarensHOCTH, WX BUALL. [loHsTHE Tpenmena mocienoBaTenbHOCTH. [loHsATHE Tpenena
dbyHkuuu, ompeneneHus W npuMmepbl. OCHOBHBIE TEOpEeMbI O Tpenenax. PackpeiThe
HEOIpPEIEIECHHOCTEN

Tema 2.3. Henpepvigrnocms ¢hyHxyuu

(Ounas: Ilpaxmuueckue 3auamus - 24.; 3aounasn: Camocmosmenvuas paboma - 54.)

Ompenenenve HempepbiBHOW (GYHKIMHU, TpuMepbl. CBoicTBa (yHKIMA, HEMPEPBHIBHBIX B TOYKE.
OyHKIIMK, HETNpephiBHBIE Ha TmpoMmexyTke. CBoicTBa (yHKIMI, HENMPEPHIBHBIX Ha OTPE3KE.
Knaccudukanus Touek pa3peiBa QyHKIIHH.
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Tema 2.4. Ilpouzsoonas ¢ynxyuu 00HOU nepemenHoll

(3aounas: Jlekyuonnvie 3auamus - 0,54.; Ilpakmuueckue 3amamusa - 0,5y.; Camocmoamenvuas
paboma - 5u.; Ounas: Jlekyuonuvie 3anamus - 24.)

[TpousBognast ¢yHkuuu. l'eomerpudeckuii M (U3NYECKUM CMBICI NPOU3BOAHOW. DOpMyNBl |
npaBuia qudQepeHIpoBaHus.

Tema 2.5. Ilpunoosicenus npouzeooHou

(Ounas: Jlexyuonnvie 3anamusa - 2u4.; Ilpaxmuueckue 3awamus - 4u.; 3aounas: Ilpaxmuueckue
sauamust - 0,54.; Camocmosmenvuas paboma - 54.)

[IpaBuno Jlomurana. Bospactanue u yObiBaHue (YHKIMHM, TpPU3HAKWA. TOYKHM SKCTpeMyma U
SKCTPEMYMBI (PYHKIMHA. BBIMYKIOCTh, BOTHYTOCTH, TOUKM meperuda. I[Ipom3BogHBIE BBICIINX
nopsakoB. Cxema uccnenoBanus QyHKIUU

Tema 2.6. Jlugppepenyuan gpynkyuu

(Ounas: Jlexyuonmnvie 3anamus - 2u.; Ilpakmuueckue 3anamus - 24.; 3aounas: Camocmosmenvhast
paboma - 5u.)

Huddepenuman ¢pyHkiuu, reomerpudeckuii cMpicn auddepennnana. [IpubmmkeHHbIE BEIYUCICHUS
¢ moMoreio quddepenmmana

Tema 2.7. Heonpeoenennuiti unmeepar

(Ounas: Jlexyuonnwvie sanamus - 6u.; [Ipaxmuueckue 3anamus - 6u.; Camocmoamenvuas paboma -
2u.; 3aounasn: Camocmosmenvras paboma - 54.)

[TepBooOpasnas ¢ynkumuu. OmnpeneneHue HEONPEACICHHOTO HMHTETpaia, €ro CBOWCTBa, TabmuIa
MHTETPAJIOB OCHOBHBIX 3JI€MEHTAapHBIX (pyHKIUI. MeTonbl MHTErpupoBaHUs: TaOIWYHOE, 3aMeHa
MEPEeMEHHOM, HMHTETPUPOBAHHE IO YacTSIM, HMHTETPUPOBAHHWE TPUTOHOMETPUUYECKUX (DYHKIHH,
WHTETPUPOBAHUE IPOOHO-PAMOAHIBHBIX (DYHKITHHA

Tema 2.8. Onpeodenenunvlii uHmezpan u e2o NPULOHNCEHUs.
(Ounas: Jlexyuonnvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 4u.; Camocmoamenvras paboma -
2u.; 3aounasn: I[pakmuueckue 3auamus - 0,54.; Camocmosmenvhas paboma - 54.)

[Tonsitue omnpenenenHoro wuHTerpana. ®opmyma HeroTtona-Jleitbauma. I['eomerpuueckuit u
¢bu3nyeckuii CMBICT ONpEeNeNeHHOro uHTerpana. OCHOBHBIE CBOMCTBA M TMpaBHUJa BBIYHCICHUS
OTIpe/IeTICHHBIX UHTETPAJIOB. 3aMeHa MepEMEHHOM B ONPEICIICHHOM HHTerpaje. MIHTerpupoBanue mo
yacTaM B ONpeJeNeHHOM uHTerpaie. [IpunoxkeHus ompezeneHHoro uHrerpaia. HecoOGcTBeHHbIE
MHTETPaJIbl

Pazoen 3. @ynKyuu HECKOIbKUX NEPEMEHHBIX

(Baounasn: Jlekyuonnvie 3anamun - 24.; Ilpakmuueckue 3anamusa - 4u.; Camocmoamenvuasn
paooma - 76u.; Ounan: Jlekyuonnwvie 3zanamua - 8u.; Ilpakmuueckue 3anuamusn - 64.;
Camocmoamenvhan paboma - 64.)

Tema 3.1. @yHxyuu 08yx nepemeHHvIxX

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 224.; Ounasa: Jlexyuounvie 3auamus - 4u.; I[Ipakmuueckue 3anamus - 24.;, CamocmosamenvHas
paboma - 2u.)

OcHoBuble moHsATHA. [Ipenen u  HENpepHIBHOCTh (PYHKIIMU JBYX IEepeMEeHHOW. YacTHbIe
npousBoAHble M auddepennmansl. ['paaeHT W TPOU3BOAHASA IO HANPABICHUIO. DKCTPEMYMBbI
(GYHKIMH IBYX TEPEMEHHBIX
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Tema 3.2. /[eotinoti unmezpan

(3aounasa: Jlexyuonnvie 3auamus - 1y.; Ilpakmuueckue 3anamus - 1u.; Camocmoamenvuas paboma
- 274.; Ounasa: Jlekyuonnvle 3ausmus - 24.; [lpakmuueckue 3anamus - 2u.; CamocmosmenvHas
paboma - 24.)

OcHOBHbIE TIOHSTHS, T€OMETPUUYECKU CMBICI. BbIunciieHne IBOWHBIX HHTETpajioB. BeipaxkeHue
4epe3 MoNIpHbIe KOOPIAUHATHI. [[pruioKeHus TBOMHBIX HHTETPAIOB

Tema 3.3. Kpueonuneuinvie unmeepanvi
(Ounas: Jlekyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 24.; Camocmosmenvhas paboma -
2y.; 3aounas: Ilpaxmuueckue 3anamus - 2u.; Camocmosamenvuas paboma - 274.)

KpuBonuHenHbli HHTETpal NEPBOTO POA U BTOPOTO posa. MeTo bl BBIYMCIECHUS

Pazoen 4. Ooviknosennvle oughghepenyuanvrvie ypagHenus
(Baounaa: Jlekyuonnwvie 3amamusa - 24.; Camocmoamenvuasa paboma - 574.; Ounan:
Jexkyuonnvie 3anuamus - 84.; Ilpakmuyeckue 3anamusn - 4u.; Camocmoamenvnasn paboma - 4u.)

Tema 4.1. Jfughghepenyusanvruvle ypagnenus nepgo2o nopsoka
(3aounasn: Jlexyuonnvle 3anamus - 2u.; Camocmosmenvras paboma - 254.; Ounas: Jlexyuonnvle
sauamusi - 44.; Ilpakmuueckue 3auamus - 24.; CamocmosmenvHas paboma - 24.)

OcnoBuble moHATHS. JuddepeHnnanbuple ypaBHEHUs TEPBOrO TMOPSAIKA: C Pa3ACNISIONIMMUCS
nepeMeHHbIMH.  OpHoponHble  auddepeHumanbHble  ypaBHeHHsA.  JIMHEHHBIE — OJHOPOJHBIC
muddepeHnnanbHbIe ypaBHeHHUs | mopsaka

Tema 4.2. Jlugppepenyuanvrvie ypasreHus 8blCULUX NOPSAOKOS
(Ounas: Jlexyuonnvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 24.; Camocmosmenvras paboma -
24.; 3aounasn: Camocmosmenvras paboma - 324.)

JuddepeHnnanbHble  YpaBHEHUS BBICIIUX IOPSIKOB, OMYCKAIONIME TTOHIKEHHE ITOPSIKA.
Juddepennmanbapie ypaBHEHHUS N MOPSAKA

Pazoen 5. Paowt

(Baounasa: Jlekyuonnwvte 3anamun - 1,54.; Ilpakmuueckue 3anamun - 3u.; Camocmoamenvnas
paooma - 404.; Ounan: Jlekyuonnwvie 3anamua - 6u.; Ilpakmuueckue 3auamusn - 8u.;
Camocmoamenvhan paboma - 34.)

Tema 5.1. Yucnoswvie psowvi

(3aounas: Jlexyuonuvie 3ansamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 20u.; Ounasa: Jlexyuounvie 3auamus - 4u.; I[Ipakmuueckue 3anamus - 4u.;, CamocmosamenvHas
paboma - 1u.)

OcHoBHbIE MOHATHS, CXOAUMOCTb. OCHOBHBIE TEOPEMBI O CXOISIIMXCS YUCIOBBIX psfax. [IpuzHaku
CXOIMMOCTH U PACXO-IUMOCTH PAJIOB C MOJOKUTEIbHBIMU WIEHAMU: MpU3HAKU cpaBHeHUs, Komn,
JlanambGepa, WHTErpalbHBIA. 3HAKONEPEMEHHBIH psiA. 3Hakouepeayomuiicss psa. [IpusHak
Jletibauma. YenoBHas n aOCOMIOTHAS CXOAUMOCTH. CBOM-CTBA aOCOTIOTHO CXOMSIIMXCS PSIIOB.

Tema 5.2. @ynxyuonanvbHvle psovl

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zamamus - 2u.; CamocmosmenvHast
paboma - 20u.; Ounan: Jlexyuonuwvie samamus - 2u4.; Ilpakmuueckue 3anamus - 4u.;
CamocmosmenvHas paboma - 24.)

Creniennblie psanbl. [Ipumenenue psioB K mpuONMMKEHHBIM BeuucaeHUsIM. [lonsiTre o psagax dypee,
MPUIOKEHUS QYHKITMOHATBHBIX PSIIOB.
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Pazoen 6. Teopus eepoamnocmeit u mamemamuueckas CMamucmuKka

(Baounaa: Jlekyuonnvie 3anamun - 4,54.; Ilpakmuueckue 3anamun - 74.; Camocmoamenvhasn
paboma - 854.; Oumnaa: Jlekyuonmnvie 3anamusn - 20u.; Ilpakmuueckue 3anamusa - 30u4.;
Camocmoamenwvnan paooma - 64u.)

Tema 6.1. Beeoenue 6 meopuio eepossmrocmell

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue zanamus - 1u.;, Camocmosimenvhasi
paboma - 204.; Owunas: Jlekyuonnvie 3auamus - 24.; Ilpaxkmuueckue 3amamus - 24.;
Camocmosmenvuas paboma - 84.)

OcHoBHbIE TOHATHS. BuIsl cilydallHbIX COOBITUH W omnepanuud Haa HuMUA. OmnpenencHus
BEpOATHOCTH coObITHS. KomMOuHaToprka

Tema 6.2. OcHosHbie meopembl IeMeHMApPHOU Mmeopul 6eposiImHOCmel

(3aounas: Jlekyuonnvie sauamus - 0,5u4.; Ilpakmuueckue zanamus - Iu.;, Camocmosimenvhasi
paboma - [1lu.; Owunas: Jlekyuonmvie 3auamus - 2u.; Ilpakmuyeckue 3amamus - 2u.;
Camocmosmenvuas paboma - 84.)

Teopemsl ciiokeHus U ymMmHOxkeHus1. @opMyiia oaHoM BeposstHocTu. Popmynsl baneca.

Tema 6.3. I[losmopnvle He3asucuMble UCNLIMAHUSA

(3aounas: Jlexyuonuvie 3ansamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 11u.; Ounaa: Jlexyuonmnvie 3auamus - 4u.; Ilpakmuyeckue sanamusa - 2u.;, Camocmosmenvuas
paboma - 8u.)

®opmyna . bepnymiu. HauBeposTHeiniee 4YMCIO HACcTyIUIeHUs ucnbiTaHusA. JlokanpHas u
WHTEerpasibHast popmyasl Myaspa-Jlamnaca.@opmyna I[lyaccona

Tema 6.4. /[uckpemusie cuyuatinvie 6eIUYUHbL

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 11u.; Ounaa: Jlexyuonmnvie 3auamus - 24.; Ilpakmuyeckue sanamusa - 4u.; Camocmosmenvuas
paboma - 10u.)

[Tonsitne cmyvaitHo BenmuuuHBl. CrHOCOOBI 3alaHUs AWCKPETHBIX ciydaiHblx BenuduH (ICB).
Uucnoseie xapakrepuctuku [{CB. Hexoropsie 3akonbl pactpeaenenus [[CB

Tema 6.5. Henpepuignvie ciyuatinvie enudunbl

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - Iu.; Camocmosmenvras paboma
- 11u.; Ounaa: Jlexyuonmnvie 3auamus - 24.; Ilpakmuyeckue sanamusa - 4u.; Camocmosmenvuas
paboma - 10u.)

Wuterpanbras dhynknus pacnpeaenenus. Juddepennamnpaas GyHKuus pacnpeaeneaus. YuciaoBbie
xapakrepuctruku HCB. Hekotopslie 3akonbl pacnpeneneuus HCB.

Tema 6.6. Mamemamuueckas cmamucmuxa

(3aounasn: Jlekyuonnvie sanamus - 0,5u4.; Ilpakmuueckue zanamus - Iu.;, Camocmosmenvhasi
paboma - 1lu.; Owunasa: Jlexkyuonnvie 3amamus - 4u.; I[lpakmuyeckue 3awamus - 8u.;
Camocmosmenvras paboma - 10u.)

Bri6opounblii MeTor M crocoObl coCTaBiIeHHUS BBIOOPOK. CTaTUCTUYECKOE PACIIPEACIICHHE U €To
reOMETPUUYECKOE

n3o0paxeHue. YnucaoBble XapakKTepUCTUKN BapHallMOHHOTO psijia. CTaTUCTUYECKOE OILICHUBAHHUE.
JloBepurenbHbie HHTEPBaAIBL. OOBEMBI BEIOOPOK

Tema 6.7. Dnemenmsi meopuu Koppeniyuu
(Ounas: Jlexyuonnvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 8u.; Camocmosmenvras paboma -
10u.; 3aounan: Ilpakmuueckue 3auamus - 1u.;, Camocmoamenvrasn paboma - 10u.)
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[ToHsATHE KOppENSIMOHHON 3aBUCUMOCTH. JIuHeliHas koppenauus u ee napamerpbl. Koaddumument
KOPPEJISALMU U €r0 CBOMCTBA

Paszoen 7. Ilpomesricymounan ammecmayus
(Baounan: Bueayoumophnas konmaxkmuaa paooma - 94.; Ounan: Bueayoumopnas konmaxkmmuas
paooma - 9u.)

Tema 7.1. Oxzamen 1
(3aounas: Bueayoumopuas xommakmmuas paboma - 3u.; Ounas: BreayoumopHas KOHMAaKmHas
paboma - 3u.)

OKk3aMmeH 1

Tema 7.2. Oxzamen 2
(3aounasn: Bueayoumopmnas xoumaxmuas paboma - 34.; Ounas: BHeayoumopHas KOHMAKMHAL
paboma - 3u.)

OK3aMeH 2

Tema 7.3. Dxzamen 3
(3aounas: Bueayoumopuas xommakmmuas paboma - 3u.; Ounas: BreayoumopHas KOHMaxmHas
paboma - 3u.)

OK3aMeH 3

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. /lunenitnas ancedbpa u ananumuyeckan 2eomempus
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHNe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.

Hana marpuna A. Yemy paBHa cymma 3JI€MEHTOB, PAacIOJOXKEHHBIX HA IVIABHOM AMAroHajau 3TOU
MaTpHULbI?
2 5-7)

31 4)

2. IIpounTaiite 3aHaHNE W 3aITUIITNTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.

Hana marpuna A. Torma cymMma »JIE€MEHTOB, PACHOJIOKEHHBIX Ha TOOOYHOM JHAroHaNIM 3TOH
MaTpuLbl PaBHa...

3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Marpuiry A MOKHO YMHOXXHUTh Ha Matpuily B, ecnu ...
4. TlpounTaiiTe 3a7aHMe W 3aNMIINTE Pa3BEPHYTHIM, 000CHOBaHHBIM oTBeT. IIpouunTaiite
3a/laHi€ U YCTAaHOBUTE COOTBETCTBUE.
Kakoe neficTBue MOXHO BBINOJIHUTD HaJl MaTPULIAMMU:
1 cnoxenue
2 BBIUUTAHUE
3 nenenue
4 ymMHOXEHHE
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5. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
Jlana marpuiia A. Yemy paBHO anreOpandecKkoe JOMOTHEHUE dJIeMeHTa a22

3 —4]
A=
Ls 1

6. Ilpoumraiite 3amaHue, BBIOEPUTE NIPABWIBHBICE OTBETHI, 3alHUIIATE APTYMEHTHI,
000CHOBBIBAIOIIINE BHIOOP OTBETOB.

Henb3s HailTH yacTHOE OT ACJICHUS IBYX. ..

1 | [[] eexkTopos

2 | [ matpuy

3 | [C] lonpegenvTenei
4 | [[] Henynesbix uicen

7. IlpounTaiiTe 3a1aHue U 3aIIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Jana matpuna A. YUemy paBHO NMpPOW3BEICHHUE AIIEMEHTOB MEPBOM CTPOKHU €€ TPAHCIIOHUPOBAHHOU

MaTpHULIBI
3 -4
A=
N

8. IIpounTaiiTe 3a1aHKE U 3AMUIINTE PA3BEPHYThIA, 000CHOBAHHBIN OTBET.
YroObl BEIUMCINTH IPOU3BEIECHNE MATPULIBI HA YUCIIO, HYXKHO...

YMHOMWUTE INEMEHTEI rnagHoim AWnaroHanu MaTpuubel Ha 3TO YWCNo
YMHOMWTE INEMEHTBI I'IEpEiOI:1 CTPOKW MaTpKLbl H3 3TO YWCno

YMHOMWTE INeMeHTel NepBOro cTonbua MaTpuLbl Ha 3TO YWCNO

B WM

YMHOXKWTE KEI)K,D,bIﬁ 3NeMeHT MaTpurubl Ha 3TO YWCno

9. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
VYkakuTe HoMEp HEBEPHOTO CBOMCTBA YMHOKEHUS MATPHII;

1 _ AB=BA

2 | @ |(mB)C=A(BC)

3 | O a(AB)={aA)B=A(aB)

4 AE=EA, raoe E - eOWHWYHAaA MmaTtpuua.

10. [IpounTaiiTe 3aJaHNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
CBOMCTBO KOMMYTaTUBHOCTH CJIOKCHHUS MaTPHLI, 3aIIUCHIBACTCS B BUJE:

1 (A+B)+C=A+(B+C)
2 A+B=B+A

3 | @ a{A+B)=cA+aB

4 | O |[(o+B)A=0ns+BA

11. TlpounTaiiTe 3agaHNe U 3aTUIITUTE pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Omnpenenurens MpeaCTaBIsSET COOOH ...

MpAMOYTONbHYH) TaGMMLLY.
Yucno.

MepeMeHHYH BETMUUHY.

P LN e

YpaeHeHWe,

12. TIpounTaiiTe 3a/laHe 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Bribepure BepHOE yTBEpKICHHUE:!

1 _) |Ecnv NOMEeHATb MeCTaMu ABe CTPOKK (CTOJ'IﬁLI,EI:l MaTplubl, TO ONpeAeniTb MaTpKLLBl HE NOMEHAET ZHAK

2 AnsA MaTtpuyubl NepBOro NOpPAAKa 3HaYeHWE oNpedenMTENA PaBHO 2NEMEHTY STOW MaTpKuLbl

3 _ | OnpedennTenb MaTpWLbl paBeH CyMMe 3NeMEeHTOE CTPOKM ONPEAenUTENA Ha KX EIJ'II'EﬁpEIMLIECKME A0N0NHEHKWA
4

OnpegennTens MaTpyubl PAEEH CymMMme I'IpOMBBE,D,EHHﬁ SNeMeHTOE CTPOKK oNpedennTend Ha MxX MUHOpDI

13. IIpounTaiiTe 3a1aHNe 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
[Topsinok onpenenurens — 310:
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AWanazoH 3HAUYEHWA ero 3MeMEHTOB
3HadeHWe onpefennTenA
UWCNO ero CTpok 1 cTonBuoe

P W

CyMMa MHOEKCOE NocneiHero anNemMeHTa nocnegHen CTPOKKW

14. IlpounTaiiTe 3ajaHKUe U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Cucrema TMHEWHBIX alreOpandecKuX YpaBHEHUH MOXKET OBITh 3amiucaHa

1 [ O B eBwae onpegennTena
2 E MaTpWJHOW dopme
3 | O B BekTopHOR dopme
4

E BEWOe NPpoMsEENeHWA OBYX CHMCTEM

15. [lpounTaiiTe 3ajaHKNE U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

Cucrema Tpex JUHEHHBIX alreOpandyeckiuX ypaBHEHUN ¢ TpeMs IEPEMEHHBIMU UMEET €TUHCTBEHHOE
pelIeHue, ecii. . ..

16. [IpounTaiiTe 3a1aHNe 1 3aMKIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

JInsi pemieHusi CUCTEMBbI TpeX JIMHEHHBIX anreOpandyecKux YpaBHEHHH C TpeMs MepeMEHHBIMU
metonoM Kpamepa He0OXOAMMO BBIYUCIIHTE. ...

1 [ D) oawH onpegenvTens

2 OBa onpedenvTens

3 [ D Tpw onpegenvTens

4 UeTHIpE ONpeaenUTans

17. IlpounTaiiTe 3ajaHUe U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
TpuBHanpHOE (HyJI€BOE) pEIIEHUE BCErja CYIECTBYET AJIsl CUCTEMBL. ..

18. [IpounTaiiTe 3ajaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Cucrema TMHEWHBIX alreOpanyecKuX ypaBHEHUN Ha3bIBACTCS OJHOPOIHOM, €CIIH. ...

1 | O onpegenuTent CUCTEMbl PABEH HYMHO
2 cBoboAHbIE YUNEHBI PABHLI HYMHO

3 | © ceobogHble YUneHbl paBHEl edWHULE
4

onpefenyTent CHCTEMbl He paBeH HYNH

19. IIpounTaiiTe 3aJaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
[Tpsimast mpoxoaut uepes Touku O(0;0) u A(-2;1). Ee yroBoit ko3¢ duiineHT paseH. ..

20. IIpounTaiiTe 3aJaHKNe U 3AMUIINTE PA3BEPHYTHIA, 000CHOBAHHBINA OTBET.
[Ipsimbie 2x+y-1=0 b x-y+7=0 nepecekaroTcsi B TOUKE...

1. A(0;-2)
2. B(1;5)
3. C(-2;5)
4. D(2;5)

Dopma konmpons/oyenounoe cpedcmso: Komnemenmnocmuo-opueHmupoeantoe 3a0anue
Bonpocwi/3aoanus:
1. IlpounTaiite 3a1aHue U 3aUIINTE Pa3BEPHYTHI, 000CHOBAaHHBIN OTBET.
Pemmre 3amauy
3agansme — 1
IIpesnpuaTne BBIIyCKaeT NIPOAYKIMIO IBYX BHAOB P, P, H HCIONB3YeT CBIPbE TPEX THIIOB
.. S,.5; HopMbI pacxo/ia cChIpbs XapaKTepH3yOTCS MATPHIEH A, IJle KaxIbII 3IEMEHT a,;,
(i=1 2; 3, j=1. 2) MOKa3bIBAET, CKOJIPKO EJIHHI] CBIPhA 1 -20 THIIA PAacXOIyeTcs Ha IIPOH3BOJI-
CTBO €/IMHHIIBI IPOIYKIIIH j-20 Bija. ITnaH BBITYCKa IPOIYKIHH 3a/1aH MaTPHLEH-CTPOKOIl B,
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CTONMOCTE €IMHNIBI KajI0T0 THIIA CHIPhA (IeH. elI.) — MaTpHIeil-cToxomoM P .

OmnpeneTnTh 3aTpaThl CHIPhS, HEOOXOMNMBIE IS ITAHOBOIO BBIIYCKA IPOTYKILIMH, 1 OOIIyIO
CTOHMOCTE CHIPBS.

1 :
10

T: P= . B=(115 110 115).

. 27

Fr
I
o o

2. Ilpounraiite 3aHaHNE U 3aITUIITNTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Pewnre 3amauy

3aganHe — 3
TIpenmpuaTiie BHIOYCKAST IPOIYKIUI JIBYX BIIOB P P, I ICHONB3YET CEIpBE TPEX TIIOB
5., 8,.5;. HopMET pacxola CEIPbS XapaKTepH3yTca MmaTpHeil A, rie Kaxiblil 31eMeHT a,
(i=1 2 3 j=1 2) moka3nlBaeT, CKONBKO eIHHNI CEIPEA i -20 THIIA PAcXOIyeTcs HA IIPOI3BOI-

CTBO €[IHHIIL MPOIYKINIIN j-20 BHa. IUIaH BHITyCKa IPOIYKIIN 3aaH MaTpuieii-cTpokoil B,
CTOHMOCTE €IITHIIE KaXk[0T0 TIA CHPEA (IeH. ell.) — MaTpHIeli-cTondomom P .

OIpeleniTh 3aTPaThl CHIPHA, HEOOXOINMBIE Ul IUTAHOBOTO BBITYCKA MPOIYKIIIL, 1 OOIIYIO
CTOHMOCTE CHIPBS.

Lh

17
P=[ ]; B=(86 98 110).
16

[ SR |
Ll = B ]

3. IlpounTaiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBII OTBET.
Pemmre 3amauy

3amanne — 4

TIpennpHATIEe BEITYCKAeT NPONYKIHI0 IBYX BIJIOB F,, P, I HCHONB3YeT CHIPBE TPEX TIIIOB
S,.5,, 5, HOpMBI pacxo/ia ChIpbi XapakTepH3yloTcs MaTpuell A, rile KamIblil 311eMeHT a,
(i=1 23 j=1 2) moka3nlBaeT, CKOIBKO eIHHNI CBIPEA i -20 THIA pacXodyeIcsd Ha IPOH3BOI-

CTBO eIHHIIIE IPOIYKIIII j-2o BHia. IITaH BRIIYCKa IPOIYKINI 3aMaH MaTpineii-ctpokoil B,
CTOHMOCTH €IITHIIIBI KaXKI0T0 TIIA CHIPEA (IeH. el.) — MaTpHIeli-cTomonom P .

OHPE,IEEJ]IIIB 3aTPaThl CHIPEA, HeoOXO0IIMEIe I IIAHOBOTO BEIIIYCKA IMPOIYKIINIL, II OG[D:}TIO
CTOHMOCTE CEIPEA.

23
(18
4=19 7|. P= : B=(134 87 124).
1 4 2

4. TlpounTaiiTe 3aAaHNE W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Pemnre 3amauy

JamanHe — 5

IIpeanpHaTHe BBITYCKAeT NPOIYKIHIO IBYX BIUIOB A, P, I HCIOOIB3YyeT CHIPE TPEX TIINIOB
S,.5,. 5, HOpMBI pacXo/ia CEIpbA XapaKTepH3yoTca MaTpulieii A, Tie Kaxslil aTeMenT a,
(i=% Z 3 j=1 2) moxa3slBaeT, CKOJIBKO €INHII CBIPEA i -20 THIA PacXoiyeTcs Ha MpoH3BOI-

CTBO eIHHIIIE IPOIYKIII j-20 Biia. ITaH BRIIYCKA IPOIYKIHI 3aMaH MaTpineii-ctpokoii B,
CTONMOCTE €IITHIITE! KaXkK/I0TO TIIA CEIPBA (ZIeH. ell.) — MaTpuneli-crondmoM P .

OnpenennTe 3aTPaThl CHIPES, HEOOXOIINIMEIE IS IUIAHOBOTO BEITYCKa MPOINYKIINI, II OOIIyIO
CTOIMOCTE CEHIPBA.

(7 4
18
A=|3 7§ P=L3?]; B=(123 143 123).
15
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5. [IpounTaiiTe 3a1aHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Pewnre 3amauy

Jaganne — 6

TIpennpuATHe BBINyCKaeT HNPONYKIHI0 IBYX BIIOB P, P, N HCIONB3YeT CHIPEE TpEX TIIIOB
S,.5,. 5. HopMBI pacxozia chIpbs XapakTepH3yoTCes MaTpimeil A, r1e KaxIblil 3leMeHT g, ,
(i=% X3 j=1 2) noka3eBaeT, CKOIEKO eIIHNI CEIPEA i -20 THIIA pacXoAyeTcs Ha IPOH3BOJ-

CTBO €IIHNITHT MPOAVKINII j-20 BHa. IUTaH BEITYCKa IPOIVKINII 33aaH MaTpieti-cTtpokoil B,
CTONMOCTE €IIHIIIET KAXKI0TO TIIA CBIPBA (JIeH. ell.) — MaTpuueli-cTomonoM P .

OHpe.[[e]I[IIB 3aTpaTel CBIPBA, HeoOXOoIIMEIe 4 IITAHOBOTO BBIITYCEKA IIPOJYKIIIIIL, II OG[E[}'I-O
CTOIMOCTE CBIPEA.

2

18
8 : P=L]9]; B=(124 162 172).
1

@opma konmpoas/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKE W 3ATUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
[Ipenmpusitne 1Mo mepepabOTKE TOJIE3HBIX HCKOMAEMBIX BBIMTYCKAET TPU BUAA MHHEPATHHBIX

yAOOpeHH, NCTONB3ys ChIpbE TPEX THIOB. Tpebyercs ompeneauTb 00beM BBITYCKa MUHEpAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPU 3aJJaHHBIX B TAOJIHUIIE 3aracax ChIPbsl.

Pacxon ceIpea o BHIAM 3amac
Bun cripea MHHepaJLHEIX VIo0OpeHmH CEIPEA BeexX
1 2 3 BHIOB
1 1 4 2 10000
2 3 13 8 33000
3 5 20 3 46500

2. Ilpounraiite 3aHaHNe W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

[Ipennpusitue mo mnepepabOTKe NOJNE3HBIX HCKOMAEMBIX BBIMYCKaeT TPH BHJAa MHHEPAIbHBIX
yAOOpeHHi, NCTOoNb3ys ChIpbE TPEX THIOB. Tpedyercs ompeneauTb 00beM BBIITYCKa MUHEpAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPU 3aJJaHHBIX B TAOJIUIIE 3aracax ChIPbsl.

Pacxon ceIpea mo BEIaM 3amac
Bun ceipbsa MHEHepaILHLIX YI00peHHn CEIPBLSA BCeX
1 2 3 BHIOB
1 1 2 5 7000
2 2 3 4 10000
3 4 8 22 28500

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

[Ipennpusitue mo mnepepabOTKe NONE3HBIX HCKOMAEMBIX BBIMYCKaeT TPH BHJAa MHHEPAJIbHBIX
yAOOpeHHi, NCTONB3Ys ChIpbE TPEX THIOB. Tpedyercs ompeneauTb 00beM BBIITYCKa MUHEpAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPU 33JJaHHBIX B TAOJIUIIE 3aracax ChIPbsl.

Pacxoz ceipba mo BEIam 3amac cul-
Buxz cripea MHHepalILHBIX YIo0peHuil PBA Beex
1 2 3 BHJIOB
1 20 40 60000
2 2 : 5] 11000
3 3 6 6 17400

4. TlpounTaiite 3aaHNE U 3AITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
HpeI[HpI/IHTI/Ie 10 Hepepa60TKe MOJIC3HBIX NCKOIMMACMBIX BBIITYCKACT TP BUJa MUHCPAJIbHBIX
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yIOOpEeHUI, UCTIONB3YSI ChIphE TPEX TUMOB. TpebyeTcs omnpeaenuTh 00beM BBITYCKa MUHEPAIbHBIX
yaoOpeHHii Ka)KI0ro BUa MpH 3aJaHHbIX B TaONHUIIE 3aracax ChIpbs.

Pacxom ceippa mo BEOaM 3amac
Buy ceipesa MHHepAJIBHEIX yao0peHni CEIPBA BCeX
1 2 3 BHIOB
1 2 6 4 10000
2 4 2 2 16000
3 2 6 3 9500

5. [IpounTaiiTe 3a1aHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
HpeI[HpI/IHTI/Ie 10 Hepepa60TKe IMMOJIC3HBIX HCKOIMACMBIX BBIITYCKACT TpPpHU BHJAAd MHUHCPAJIBbHBIX
yA0OpeHHid, NCTONB3ys ChIpbE TPEX THIOB. Tpedyercs ompeneauTb 00beM BBITYCKa MUHEpAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPU 3aJJaHHBIX B TAOJIUIIE 3aracax ChIPbsl.

Pacxozn cripea mo Bugam Samac
Bun cripba MHHEepaJILHBIX y¥100peHHR CREIPbA BCeX
1 2 3 BHIOB
1 7 21 14 35000
2 4 2 3 13000
3 5 15 3 23600

Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
BerarcnuTh onpeneanTens 4eTBePTOro mopsiaKa:
a) pa3JoKEeHHUEM 10 IIEMEHTaM Psa;
0) cBeZICHHEM K TPEYTOJILHOMY BU]TY.

2 1 4 6
-1 0 2 0
3 1 2 1
7T 3 -3 2

2. IIpounTaiite 3aHaHNE W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Brrancnuts OIpEACIUTCIIb YCTBCPTOT'O NOPAAKA:
a) pa3JIOKEHHUEM I10 AJIEMEHTaM Psilia;
0) cBeIeHHEM K TPEYTOJIbHOMY BH]TY.

-2 -1 0 3
3 2 -1 -3
2 -2 -1 7
7 1 3 -2

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Brruncnuts OIpEACIIUTCIIb YCTBCPTOI'O MOPpAAKA:
a) pa3JIOKEHHUEM I10 AJIEMEHTaM Psilia;
0) cBeleHHEM K TPEYTOJILHOMY BHTY.

1 2 5 7
-2 1 1 -3
4 0 -2 4
2 3 1 5

4. IlpounTaiite 3aJaHNE U 3aMUIINTE Pa3BEPHYTHI, 000CHOBaHHBII OTBET.
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BbIauciuTe onpeaenuTens 4eTBEPTOro MopsiKa:
a) Pa3JIOKCHUEM T10 JIEMEHTaM Psjia;
0) CBEIIEHUEM K TPEyTOJIbBHOMY BULY.

3 0 1

2 3 -2 2
1 -2 3 0
1 2 4 -1

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
BeruncnuTe onpenenanTens 4eTBEPTOro NopsiaKa:
a) Pa3JIoKEHUEM I10 JIEMEHTaM psijia;
0) CBEIIEHUEM K TPEyTOJIbBHOMY BULY.

3 6 -1 7
2 0 -1 2
1 -1 2 -1
0O 2 -1 -3

Pazoen 2. Mamemamuueckuii ananu3
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Haiitu npenens! pyHKuunit
limtg2x-ctgbx;
x—0
2. [Ipounraiite 3agaHue U 3aULINTE Pa3BEPHYTHII, 000CHOBAaHHBIN OTBET.
Haiitu npenens: pyHkunit
lim ——:
r=>081n9x
3. IlpounraiiTe 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Haiitu npenensr byHKINN
. arcsin2x
lm——;
x—=0 3x
4. TlpounTaiiTe 3aAaHNE W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Haiitu npenens! pyHKuunit

. 4x
lim :
*=>0arctg3x

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Haiitu npenensr byHKINN

. Sx
lim

x>0 gresindx

Dopma konmpons/oyenournoe cpedcmeo.: Komnemenmnocmuo-opueHmuposantoe 3a0anue
Bonpocul/3adanus:
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1. IIpouuTaiiTe 3amaHuMe W 3aMMIINTE Pa3BEPHYTHIH, 00O0CHOBaHHBIM oTBeT. IIpouunTaiite
3aJJaHME ¥ 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

Brruucnure npenen GpyHKIuu

. x*+3x—4
lim ———
—exT —5x—6
2. [IpounTaiite 3a1aHNE U 3aMUIINTE Pa3BEPHYTHI, 000CHOBaHHBII OTBET.
BriOepure npaBuiibHOE yTBEP)KICHUE:

1) 3Hauenue npenena GyHKIUNA HE €AMHCTBEHHOE

2) NOCTOSTHHBIA MHOXHUTEIb HEJb351 BRBIHOCUTH 3 3HAK Ipeesa
3) NOCTOSIHHBIN MHOXHTENb MOYKHO BEIHOCHUTD 3a 3HAK Mpezerna
4) mpeen MOCTOSTHHOW BEJIMUUHBI PaBEH HYITIO

3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
ITpu neneHuy NOCTOSHHON BEJIMYMHBI HA OECKOHEUHO My IOJIy4aeTcs. . .

1) mepeMeHHast BEJIMYMHA

2) GECKOHEYHO MaJjiasi BeTnInHa

3) orpaHuuYeHHAs BeJTHMYNHA

4) 6eCKOHEYHO OOJIbITIas BETUIHHA

4. IlpounTaiiTe 3aJaHNE U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBaHHBII OTBET.
[Tpu neneHny NOCTOSHHON BEJIMYMHBI HA OECKOHEYHO OOJIBIIYIO MOIyYaeTcs. . .

1) mepeMeHHast BEJIMYMHA

2) GECKOHEYHO MaJjiasi BeTnInHa

3) orpaHuuYeHHAas BeJIHMYNHA

4) 6eCKOHEYHO OOJIbITIas BETUIHHA

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Beruucnure npenen GpyHkuuu

- x%?—-4
lim
x->-2x + 2

6. IlpounraiiTe 3amaHue W 3aNUIINTE Pa3BEPHYTHIA, 0OOCHOBAaHHBIA OTBET. [IpouunTaiite
3aJIaHKE U 3aMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

Ob6nactb onpeneneHus GyHKIIMHA PaBHA...

v=.5-log,x

1. (0: 5% 2.(0:+w);, 30321 4. [32;+o).

7. [IpounTaiiTe 3aJaHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
BeprukanpHoit acumnroroil rpaduka (yHKIMH Y=y(X) SBISETCA TpsAMas, oIpenesseMas
YPaBHEHHEM. ..
- 3+4x
}.r =

X

8. [IpounTaiiTe 3alaHNe 1 3aMMIINATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
CKOJIbKO BEpTHKAIBHBIX ACUMITOT UMEET TpapuK QyHKIIUH

9. [IpounTaiiTe 3a1aHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Oyukmus f(x) B Touke X = 4:

1. nmeet pazpeiB I pona.
2. nmeet paspeiB Il pona
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3. ompezeneHa U HE UMEET pa3phiBa.
4. onpeniesieHa U UMEET YCTPAHUMBIN pa3phIB.
1

flx)=8x3

10. [IpounTaiiTe 3ajaHNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
OyHKIUA y(X) B TOUKE X=3:

1. umeet paspsiB | pona.

2. umeert paspsiB 11 pona

3. ompezeneHa U He UMEET pa3phiBa.

4. onpeniesieHa U UMEET YCTPAHUMBIN pa3phIB.

x73|
x-3

y=

11. IlpounTaiite 3a1aHUE U 3aMUIIUTE Pa3BEPHYTHIH, 000CHOBaHHBII OTBET.
Haiinure 3HaueHne mponu3BoIHON QYHKIIUN y=Yy(X)

B TOYKE C abCIuccon X = 3

y(x)=In(4-x)

12. [IpounTaiiTe 3aJaHUE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
MarepuasnbHas TOUKa JIBUXKETCS MO 3aKOHY X(t). Uepe3 CKOIbKO CEKyHI MOCie Hadaja JBU)KEHUS
ycKkopeHue Touku Oymer paBHa 10 m/c2?

1.
x(r)=5r' -t +9r+11

13. IIpounTaiiTe 3a1aHNEe 1 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.
Kputnueckumu Toukamu GYHKIUU Y=Yy(X) SBISIOTCSA TOYKH ...

3 2
yv=x —3x"+9

14. TIpounTaiiTe 3a/laHNE 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.
Touxoii nepernba QyHKIMH y=y(X) SBISETCS TOUKA C AOCIUCCON PaBHOM. ..

y=x +6x

Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHNe U 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.

HccnenoBare naHHble (YHKIUM MeTogamMu A (epeHIIHalbHOTO HCYUCICHUS U MOCTPOUTH HUX
rpa¢puku. B myHkTe ©) JONMOJHHUTENBHO COCTAaBUTh YPAaBHEHUS KacaTedbHOH M HOpMAaJH,
NPOBENEHHBIX K rpaduky GyHKuu B Touke X0

1. y=—, o = x =1.
a) ) l+.-‘62 ) . X

2. [IpounTaiite 3a1aHUE U 3aMUIINTE Pa3BEPHYTHI, 000CHOBaHHBII OTBET.

HccnenoBare naHHble (QYHKIUH MeTtomamu an((EpeHIIUaIbHOTO HCYMCICHUS W MOCTPOUTH HUX
rpa¢puku. B myHKTEe O©) JONMOTHHUTENBHO COCTAaBUTh YPAaBHEHUs KacaredbHOH M HOPMAJH,
MIPOBEICHHBIX K TpaduKy GyHKIMU B Touke X0

> a) p=— . 6 v=—" oy =2.
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2 b J 20 “*o
X +2 9—x

3. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBII OTBET.
HccnenoBare JaHHblE (QYHKUUM MeTogaMH An((EepeHIUaTIbHOTO HCYUCIEHUS U MOCTPOUTh HUX

rpadpuku. B myHKTEe 0) JONMOJHHUTENBHO COCTAaBUTh YPAaBHEHUs KacareIbHOH M HOPMAJH,
MIPOBEICHHBIX K TpaduKy GyHKIMU B Touke X0

Ox . );2

6) 1) =

-

3. a) V=—07, ’
x°+9 x—1

4. IlpounTaiite 3aJaHUE U 3aMUIIUTE Pa3BEPHYTHI, 000CHOBaHHBII OTBET.

HccnenoBare naHHbIe (QYHKIUH MeTtomamu an((EpeHIIUAIbHOTO HCYUCICHUS W MOCTPOUTH HUX
rpadpuku. B myHKTEe 0) JONMOTHHUTENBHO COCTAaBUTh YPAaBHEHUs KacareIbHOH M HOPMAJH,
MIPOBEICHHBIX K TpaduKy GyHKIMU B Touke X0

X xX°

6) V=

e

4. a) VY=-

v 2 ? -
x-+1 x—=1
5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.

HccnenoBare naHHble (QYHKIUH MeTtomamu an((EpeHIIUAIbHOTO HCYUCICHUS W MOCTPOUTH HUX
rpadpuku. B myHKTEe 0) JONMOTHHUTENBHO COCTAaBUTh YPAaBHEHWs KacareIbHOH M HOPMAJH,
MIPOBEICHHBIX K TpaduKy GyHKIMU B Touke X0

2 2

5. a) vy )
x+4

X242

Pa3zoen 3. @ynkyuu HecKONbKUX NEPEMEHHBIX
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocui/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
HaiiTi 1 n300pa3uTh Ha TUIOCKOCTH 00JIACTh ONpeaeieHus QyHKITUN

Haiitu u n306pa3uth Ha INIOCKOCTN 00J1aCTh ONpeae/IeHus (QYHKITH
111(—x2—y2—4x) 1

f(x,y)=3" +—.

2. [IpounTaiite 3a1aHNE U 3aMUIINTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
Haiitu 1 1300pa3uTh Ha MIIOCKOCTH 00JIACTh onpeneeHuss QyHKIIUHA

Haiiti 11 13006pa3uTh Ha IIIOCKOCTH 001ACTh OoNpeaeneHnsd QpyHKINN

S, y)=lg3

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Haiiti 1 1300pa3uTh Ha TUIOCKOCTH 00JACTh ONpeaeieHus QyHKITUN

Haiitu u n306pa3uTh Ha MIOCKOCTH 00J1acTh onpeseeHnsa (QyHKITIHI

fxy) =TV L x 2y,
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4. IlpounTaiiTe 3aJaHUE U 3aMTUIINTE Pa3BEPHYTHI, 000CHOBaHHBII OTBET.
Haiitu 1 n306pa3uTh Ha TIIOCKOCTH 00JIACTh onpeneacHuss QyHKIINHA

Hatiti 1 1300pa3uTh Ha IDIOCKOCTH 00IacTh onpeaeneHs GyHKITIN
2_ 2 >
S y) =20 4y -t -yt

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.

Haiitu 1 1306pa3uTh Ha TIIOCKOCTH 00JIACTh onpeneacHuss QyHKIINHA

Haiitn u 1300pa3uTh Ha IIOCKOCTH 0011aCTh oIpeeneHns (PyHKINN

Flrp) =50 oyl

Pa3zoen 4. Ooviknogennwle ougghepenyuanvrvie ypasHeHus
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHNe W 3ATUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
JuddepeHnnanbHoe ypaBHEHUE BUA ... SIBISICTCS] YPABHCHUEM

1. bepnymin

2. YpaBHEHHEM C pa3ICSIONIMMUCS TIEPEMEHHBIMU
3. OnHOPOAHBIM YpAaBHEHUEM MIEPBOTO MOPSIIKA

4. JInHeHBIM ypaBHEHUEM IIEPBOTO MOPSIIKA

[ L, (e + (), (v)dy =0

2. IIpounraiite 3aHaHNE U 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
JuddepennunanbHoe ypaBHEHHE BUA ... ABSETCS ypPaBHEHHEM:

1. bepnymn

2. YpaBHEHHEM C pa3CSIONIMMUCS IEPEMEHHBIMU
3. OnHOPOAHBIM YpaBHEHUEM MIEPBOTO MOPSIIKA

4. JInHeHBIM ypaBHEHUEM IIEPBOTO MOPSIJIKA

V' +yp(x) =¢q(x)

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
YPaBHeHI/Ie BHUA ... SABJIACTCA YPABHCHHUCM. ..

V'+yp(x)=q(x)y".n=0.n=1

4. TlpounTaiiTe 3aaHNE U 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Pemenuem nuddepeHnaabHOro ypaBHEHUS ... ABSIIETCS CEMEHCTBO (PYyHKITHIA
PemenneMm muddepeHHansHOr0 ypaBHeHHA
L r
vy +10y +25y=0

ABIAETCA CeMelCTBO ()YHKITHI. . .

1 ¥ =¢7(Ccos(=5x)+ C, sin(=5x))

, Y= cos(—5x) + C, sin (—5x)
3 Y= (Cx+C)

y Y=Ce™ +Ce™
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5. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
VYpaBHeHUE ...
VYpaeHeHHe BHIA
() _
yU =1

ABIBIETCH YPABHEHHEM., JOIIYCKAOITHM IMOHHAKEHHE MOPAIKA, ITVTEM. ..

Pazoen 5. Paov
Dopma KOHMPOA/OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe U 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
JlaHHBIN psT:

1. cxonurcs

2. pacxonurcs

3. cxoauTcs abCOMOTHO
4. cxoauTCs YCIOBHO

2. IlpounTaiite 3aHaHNE W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

Haiigure obmuii uien psaa
OBWWiA uneH pRAa

1 2 3 4 7
ST+
2 3 4 5 n+l
pageH
n
a = ——
1. " ?1+1.
n+1
a =
> 7 2n+1
n
a = ——
3. 0 om+2
n
a,, =
a4, 7 2n—1

3. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
[Tarerit wien psga 1/2+1/4+1/8+... paBeH...
4. IlpounTaiite 3aJaHNE U 3aMUIINTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
ITpu xakom 3Ha4eHuu 1 psa cxogures
Ecmn
lim |22 = ]

n—so
a}f

TO YHCIIOBOH DS CXOAUTCS IIPH /, pAaBHOM. ..

1)0.3
2)-2.1
3)2.1
413

5. Ilpounraiite 3a1aHue U 3aIIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
YactruHast cymMma NepBbIX MATH YWIEHOB yuciaoBoro psaa: 10+11+12+... paBHa...
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Pazoen 6. Teopus sepoamnocmeit u mamemamuueckas CMmamucmuKa
@opma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:

1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
B marasune xyruieHo 3 anexkrpornpudopa: YailHUK, yTIOT U MBLIECOC.
BepodTtHOCTh BBIXOZA M3 CTPOS B TEUYEHHWE TapaHTUWHOTO CpOKa s KakKIOro M3 HHX
cootBeTcTBeHHO paBHbl 0,05, 0,1 u 0,2.
CocTaBHUTh 3aKOH pacHpeieieHUsl CIy4alHOW BETMYMHBI X — 4YHcla NpUOOPOB, BBIMIEIIIMX U3
CTpOs B TEUEHHE rapaHTUHHOTO CPOKA.
Haiitu ¢pynkuuio pacnpeaeneHus u IoCTpOUTh e€ rpaduk.

2. IlpounTaiite 3aHaHNE W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Ha mytu nBwxeHust apromamuHbl 4 cBeToopa, KaXAblii M3 KOTOPBIX 3alpelaer JalbHeiiee
JBUKEHHUE aBTOMAIIUHBI C BEpOATHOCTHIO 0,5.
CocTaBHTb P paclpeeIeHUs YUCIa CBETO(GOPOB, IPOMICHHBIX MAIIMHON 10 TIEPBON OCTAHOBKH.
Haiitu ¢pyHkuuio pacnpeaeneHus u moCTpouTh e€ rpaduk

3. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII OTBET.
B marazune umeercs 15 apromoOuneit onpeneneHHon Mapku. Cpeny HUX 7 4€pHOTO 11BeTa, 6 CEporo
u 2 6enoro.
[IpencraButenu ¢upmbl 0OpaTHIIMCh B Mara3uH C MPEAJIOKEHHEM O MpoAake UM 3 aBToMoOuieit
3TON MapkKH, 6e3pa3IMyHO KaKoro IBeTa.
CocTaBuTh psAl pacupeesieHns Yucia MPoJaHHbIX aBTOMOOUJIEH YepHOTo 1[BEeTa MpHU YCIOBHH, UTO
ABTOMOOMIIM OTOMPAJIUCH CITyYaiHO.
Haiitu pynknmro pacnpeneneHuss ¥ moCTpouTh e€ rpaduk.

4. TlpounTaiite 3aaHNE U 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
B ropone 4 xommepueckux 6aHka. Y KaJI0ro pruck 0aHKpPOTCTBA B TeUeHHUe roaa cocrasisiet 20 %.
CocTaBuTh psi pacrmpeneieHus 4ucia OaHKOB, KOTOpPbIE MOTYT OOAHKPOTUTHCS B TEUCHHE
CJIEIYIOLIEro To/a.
Haiitu ¢pynkuuio pacnpeaeneHus u NoCTpOUTh e€ rpaduxk.

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII OTBET.
OXOTHHK cTpenseT MO AWYM A0 MEepBOro IMOMajaHus, HO YyCIeBaeT ciaejarb He Ooyiee 4YeThIpex
BbICTpeNOB. COCTAaBUTh 3aKOH PACIpPEACIICHHs] YHCa ITPOMAXOB, €CJIM BEPOSATHOCTh NMONAJaHUS B
1IeIb IPU OHOM BhICcTpese paBHa 0,7. Halitu dyHKIMIO pacnpeeneHus 1 moCTpouTh e€ rpaduk.

6. IIpounraiiTe 3a1aHue U 3aIIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
B wMarasune mnpomaroTcsi 5 OTEYECTBEHHBIX W 3 HWMIOPTHBIX TeneBu3opa. CoOCTaBUTh 3aKOH
pacnpezeNieHusl CIy4ailHON BeJIMYMHBI — 4YHCJIa UMIOPTHBIX M3 YEThIpEeX Haynady BbIOpaHHBIX
TeneBu30poB. Haittm GyHKIMIO pacmpeneneHus 3TOW CiydallHOW BETWYMHBI M TIOCTPOHUTH €€
rpaduxk.

7. [IpounTaiiTe 3aJaHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
CKOIBKHMH CITIOCO0aMU MOYXKHO COCTaBUTH CIIHCOK, B KOTOPOM 5 (pamuinii?

8. [IpounTaiiTe 3alaHNe 1 3aMMIINATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Ha crone nexar rpymia, s6710ko0, ciuBa, anenbCHH. CKOJIBKUMH CHOCOOAMH MOXKHO Pas3JIOKHUTh
bpyKTHI Ha cTONE?

9. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Pebenok pucyeT paayry, CKOIbKUMH CIIOCOOaMU OH MOXKET PACIHOJIOKHUTH 1IBETA HA PUCYHKeE?

10. [IpounTaiiTe 3aJaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
CKONBKHUMH CIIOCOOaMU MOYKHO BBIOpATh JIBYX YEJIOBEK B MPE3UANYM, B rpymie u3 10 gyenoek?

11. IlpounTaiite 3a1aHue U 3aMUIIUTE Pa3BEPHYTHIH, 000CHOBaHHBII OTBET.
B cembe 6 nmerei, yeskas Ha paOoTy, pOIMTEIN Ha3HAYAIOT OJTHOTO PEOCHKA CTapIIUM, JAPYTOTO €ro
MOMOIIHUKOM. CKOJBKUMH CIIOCOOaMHU OHM MOTYT 3TO CIeNaTh?

12. IIpounTaiiTe 3a/laHue 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
CKOJIBKUMH CIIOCOOaMU MOKHO BBIOpATh TPEX YeNOBEK Ha KoH(epeHIHio, B rpymnie u3 10 yenoBek?
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13. IIpounTaiiTe 3ajaHNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

B xo3siictBe 4 komOaliHa, BEpOSTHOCTH IMOJOMKH Ka)KJIOTO B OIpeAeNeHHbINH neHb paBHa 0,2.

BeposiTHOCTB TOTO, YTO B 3TOT JIeHB BBIMACT U3 CTPOs 2 KOMOaiiHa, paBHa. ..
14. TIpounTaiiTe 3a/laHNE 1 3aMKIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.

BepositHocTh mopaxenus mnenu nepBeiM cropremeHom 0,8, Bropsim 0,75. BeposiTHOCTH TOTO, UTO

IIPY OZJHOBPEMEHHOM BBICTpEJIE LeNb Oy/IeT MOpaXKeHa, paBHa. ..
15. IIpounTaiiTe 3ajaHKNe U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
Jan 3akoH pacnepeaenenue JICB. Haiitu ero Maremarnueckoe 0Ku1aHUe
J1aH 3aKOH pacupeleleHHI BEPOATHOCTEH THCKPeTHOMH CIy4aiiHoil BeTHIHHEL:

X1 2 [3 [4
p la |03]04]0.1

Torma 3HauecHHE a PAaBHO...

Paszoen 7. Ilpomesriccymounan ammecmayus
Dopma KOHMPONA/OYeHoUHoe CPEeOCmB0:
Bonpocul/3adanus:

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyuenus, Ilepswviii cemecmp, Ix3amen
Koumponupyemvie U/IK: VK-1.1 VK-1.2 VK-1.3 OIIK-1.1
Bomnpocei/3ananus:

1. Marpuisl. OCHOBHbBIE TTOHSITHSL.

2. Buasl marpuit

3. JIuneliHbple onepannu HajJ MaTpULaMu

4. YMHOXEHHUE MaTpUll

5. TpaHCIOHMpOBaHUE MaTPHILL

6. Onpenenurenu 2 u 3 nopsaxa. [Ipasuno Cappuyca

7. CBoiicTBa onpeaenuTenen

8. MuHOpHI U anredpandeckue JOMOTHEHUS JIEMEHTOB MaTPHIL.

9. Beruncnenue onpenenurenei no merony Jlariaca

10. O6parnas maTpuia

11. Panr marpuiist

12. CoOGcTBEHHBIE BEKTOPHI MaTPUIL.
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13. Ilonstue BekTopa. Onepanyu Hal BEKTOPaMU.

14. PaznoxxeHue BEKTOpa 1Mo OpTaM KOOPJAUHATHBIX OCEU

15. CkansipHO€ POU3BEICHUE BEKTOPOB, €TI0 CBOMCTBA

16. BektopHOE Npou3BeAECHNE BEKTOPOB, €r0 CBOMCTBA

17. CMelianHO€ TPOU3BEICHUE BEKTOPOB, €TI0 CBOMCTBA

18. BekTopHOE MPOCTPAHCTBO

19. JIuHeitHas 3aBUCUMOCTh BEKTOPOB. CBOICTBA TMHEMHO 3aBUCUMOM CUCTEMBI BEKTOPOB
20. ba3zuc u pa3MepHOCTh BEKTOPHOTO MPOCTPAHCTBA

21. Cuctemsbl IUHEHHBIX YpaBHEHUA. OCHOBHBIE TOHSATHS

22. Meton Kpamepa pelieHusi CUCTeM JIMHEHHBIX YPaBHEHUM.

23. Meton oOpaTHOW MaTPHIILI PEIICHUS CUCTEM JIMHCHHBIX YPaBHCHHIA.

24. Metop 'aycca pelnieHust CUCTEM JTMHEWHBIX YPAaBHEHHI

25. Cuctemsl ypaBHeHui obmero Buna. Teopema Kponekepa-Kanemnu

26. OMHOPOAHBIE CUCTEMBI JIMHEWHBIX YPABHEHHI

27. YpaBHEHHE JIMHUU

28. YpaBHeHHUs NPSMOM Ha TJIOCKOCTH: YPaBHEHHE C YIIIOBBIM KO3 UIIUEHTOM

29. VYpaBHeHUs NMPSAMONM Ha IMJIOCKOCTU: YpPaBHEHHUE MPSIMOM, MPOXOMASIIEH depe3 3aJaHHYIO
TOYKY, IEPICHIUKYISIPHO BEKTOPY

30. YpaBHeHMs NpsIMON Ha IUIOCKOCTU: YpaBHEHHUE IPSIMOMN, NMPOXOIALIEH depe3 3aJaHHYIO
TOUYKY B JaHHOM HAIIPaBJICHUU

31. YpaBHeHuUs NpsiMOI Ha MJIOCKOCTH: YPaBHEHUE MPSIMOM «B OTPE3Kax»
32. YpaBHeHUs NpsIMOM Ha MJIOCKOCTH: YpaBHEHHE, MPOXOASIIECH Yepe3 IBE TOUKU
33. YpaBHeHUs MPSMOI Ha TUIOCKOCTHU: 0011Iee ypaBHEHUE TIPSIMOi

34. VYpaBHEHHS NPAMON Ha IUIOCKOCTH: YrOJ MEXKIY MPSAMBIMHU; PACCTOSHHE OT TOYKH IO
pAMOi

35. OKpYXHOCTh: XapaKTepUCTUKH, TpapuK
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36. Dnnc: XapakTepUCTHKH, TpaduK

37. l'unepbomna: XxapakTepuCTUKHU, rpaduk

38. [Napabona: XxapakTepuCTUKH, Tpaduk

39

. Metonel mpeoOpa3oBaHust OOIIEr0 ypaBHEHHs KPHBOM BTOPOrO TMOpsAKa K
KaHOHUYECKOMY BUTY.

40. ITnockocTh B MPOCTPAHCTBE: YPAaBHEHUE IMJIOCKOCTH, MPOXOASAIIEH Yepe3 AaHHYIO0 TOUKY
MEPIEeHIUKYISIPHO JAHHOMY BEKTOPY

41. TInockoCTh B IPOCTPAHCTBE: 00I1Iee ypaBHEHUE TNIOCKOCTH

42. I110CKOCTh B IPOCTPAHCTBE: YPAaBHEHHUE IUIOCKOCTH, MPOXOIALIEH uepe3 TpH JIaHHBIX

TOYKH

43. II1oCcKOCTh B MPOCTPAHCTBE: YPABHEHUE IUIOCKOCTH B OTPE3KaX

44. TInOCKOCTh B TPOCTPAHCTBE: YroJl MEXKIY IUIOCKOCTSMH; PACCTOSHUE OT TOYKH IO
MI0CKOCTH

45

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58

ITonrorosieHo B

. IIpsiMas muHUS B IPOCTPAHCTBE:!

[IpsiMas MUHUA B IPOCTPAHCTBE:

[IpsiMast MUHUA B IPOCTPAHCTBE:

IIpsiMas MUHUA B IPOCTPAHCTBE:

[IpsiMas MuHUA B IPOCTPAHCTBE:

[IpsiMast MuHUA B IPOCTPAHCTBE:

[IpsiMast TUHUA B IPOCTPAHCTBE:

KaHOHUYECKHUE YPAaBHEHMSI IPIMOU

ypaBHEHUE IIPSIMOM, POXOIALICH yepes3 1BE TOUKU

BEKTOPHOE YPaBHEHHUE NIPSIMOU

napaMeTpU4eCKUe ypaBHEHUS IIPIMOI

YIOJI MEKIy IPSAMBIMU

YIOJI MEKy NPSMOU U IIOCKOCTBIO

NEpPEeCEUEHUE NMPSAMOIL € MIIOCKOCTHIO

KoMrinekcHbie urcia: OCHOBHBIEC MTOHSITHS
ApudmMeTniecKkue onepanuy Hajl KOMIUIEKCHBIMH YUCIIaMU
Anrebpanyeckas (popma 3aricu KOMIUIEKCHOTO YrciIa
Tpuronomerpuueckas popma 3arucu KOMIUIEKCHOTO YrCiIa
[TokazatenbHas (hopMa 3aUCH KOMIUIEKCHOTO YHUCIIa

OyHKIUSA ONHOW IEPEMEHHON: OCHOBHBIE TTOHATHS

. OcHOBHBIE CBOMCTBA (DYHKIIMU OAHOI MepeMeHHON
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59. I'paduk pyHKIMH. DIeMeHTapHbIE peoOpa3oBaHus Haj rpadukamMu GyHKITAN
60. OcHOBHBIE dJIeMEHTapHbIC (PYHKITUU U UX CBOHWCTBA

61. [Ipenen mocneqoBaTEIbHOCTH

62. Ilpenen ¢GpyHKIUU B TOUKE

63. TlonsTHEe 0 GECKOHEUHO MaJIbIX M OECKOHEYHO OOJIBIINX BEIMYMHAX

64. IlepBrIil 3aMedaTenbHbINA Mpeaes

65. Bropoii 3amevarenbHbIi mpeaen

66. MeToabl BRIYUCIICHHS TIPEIeIoB (YHKIIMU B TOUKe. PackpbiTie HEonpeaeIeHHOCTEH BUuIa
«0/0».

67. PackpbITHE HEONIPEIEIEHHOCTEH BHJIA «00/00») U «00-00).
68. HenpepbIiBHOCTH (DyHKIIUU
69. CpaBHEeHHE OECKOHEYHO MaJTbIX

70. Knaccudukarus Touek pa3pbiBa QyHKIIUH

Ounas ghopma obyyenus, Bmopoii cemecmp, Sx3amern
Koumponupyemvie U/IK: VK-1.1 VK-1.2 VK-1.3 OIIK-1.1
Bomnpocei/3ananus:

1. IlpousBoaHas GyHKIMHU OFHOM MEpeMEHHON
IIpoBepka 1 Bompoc

2. [IpaBuia BEIYMCIICHUS IPOU3BOAHBIX (DYHKIUI OTHON TIEpEMEHHOM
[IpoBepka

3. Tabnuua npou3BOJHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKITHA.

4. 'eoMeTpUUECKHI CMBICII TPOU3BOAHOMN

5. ®U3nUECKHl CMBICI IPOU3BOAHOMN

6. DKOHOMUYECKUI CMBICI IPOU3BOIHOM

7. IlpousBoaHas CIIOXKHON 1 00paTHON (YHKIUU

9. Jlorapupmuueckoe auddepeHurpoBaHmue

10. InddepennmpoBanue HeIBHBIX (YyHKIHHA

11. IuddepenuupoBanne GyHKINH, 3aJaHHBIX B TapaMeTpUIECKoii (hopme
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12. IIpon3BoHbIE BHICIIMX HOPSAKOB

13. IlpenenbHble BETUYMHBI

14. DnacTUYHOCTH PYHKIUH

15. Juddepennman GyHKIIUN: OCHOBHBIEC TOHATHS

16. CoiictBa quddepennuana GyHkuuu

17. Teomerpuueckuii cmbicn auddepennnana GyHKIun

18. IIpuOnuxeHHbIe BEIYUCIECHHS ¢ IOMOLIbI0 U depeHuana

19. IlpumeHeHHE NPOM3BOAHBIX K HCCIEIOBAHUIO (YHKUMNA: MakCHMyM H MHHUMYM
byHKIIH

20. IlpuMeHeHHe NPOM3BOAHBIX K HCCICAOBaHWIO (DYHKIMI: Bo3pacTaHue W yObIBaHWE
byHKIIUN

21. IlpumeHeHHE TPOM3BOAHBIX K HCCIEAOBAHHMIO (DYHKIUI: BBIMYKIOCTh U BOTHYTOCTb
KPUBOH, TOUKHU Tepernda

22. [IpuMeHeHne MPOU3BOIHBIX K UCCIICIOBAHUIO (PYHKITUN: aCUMITTOTHI (DyHKIIUH

23. [IpuMeHeHne MPOM3BOAHBIX K UCCICAOBAHUIO (DYHKIIHI: TIOJTHOE UCCIeI0OBaHNEe (DYHKIIMH
Y TIOCTpOCHHE rpaduka

24. TlepBooOpa3Hast ((yHKIIMK ¥ HEOTIPEIEICHHBI HHTErPal: OCHOBHBIEC TIOHATHUS
25. CoiicTBa HEONIPEEIEHHOIO HHTErpaia

26. Tabnuiia OCHOBHBIX HHTETPAJIOB

27. MeTonbl UHTETPUPOBAHUS: HEMTOCPEICTBEHHOE HMHTETPUPOBAHNE

28. Metonbl WMHTETPHPOBAHMS: HMHTETPUPOBAHUE TMOJABEACHHEM (YHKIMU IO 3HAK
muddepenmnmana

29. MeToapl HTHTErPUPOBAHUS: HHTETPUPOBAHUE 3aMEHON NTEPEMEHHOM
30. MeTtoabl UHTETPUPOBAHUS: UHTETPUPOBAHKE TI0 YACTIM

31. MeToapl MHTETPUPOBAHUS: HWHTErpUpOBaHUE (QYHKIUH, COAEpKAIIUX KBaApPaTHBIX
TpexXuJieH

32. MeToapl MHTETPUPOBAHMS: HHTETPUPOBAHUE TPUTOHOMTEPUIECKUX (PYHKLIUI

33. MeToabl HHTETPUPOBAHMS: HHTETPUPOBAHNE HEKOTOPBIX UPPAIMOHATBHBIX (DyHKIHIA
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34. Tlonstue o "HeOepymmxcs'" HHTETpaIax

35. IloHsTHE ONIPENCIIEHHOTO UHTErpaia

36. CBolicTBa ONPEIEICHHOTO0 HHTErpasia

37. Beruucnenue onpeaeneHnoro uaterpaina. ®opmysna Hetorona-JleliOnura
38. 3aMeHa NepeMEeHHOM B ONIPEICIICHHOM UHTErpajie

39. Metoa UHTErpUPOBAHUS 110 YACTSAM B ONPEICTICHHOM HHTErpaJie

40. ITpunoxeHus: onpeaeIeHHOTO HHTeTpaIa: IUIONIAIb MIIOCKOW PUTYPHI
41. IlpunoxeHus OoNpeaeIeHHOro UHTErpalia: IJIMHA 1yTH KPUBOM

42. HecoOcTBeHHBIN MHTETrpall C 06CKOHEYHBIMH MPECITaMHI

43. HecoOCTBEeHHBIN MHTETPAJl OT HEOTPAHUUCHHBIX (PYHKITHI

44. IuddepeHnnanbHple ypaBHEHUS: 00IIE TTOHATHS

45. IuddepeHunanbHble ypaBHEHHs IEPBOTO MOpsAIKa: 1U(.ypaBHEHUS C pa3esIIOIIUMHUCS
MIepEeMEHHBIMU

46. IuddepeHnpanbable YpaBHEHUST TIEPBOrO MOPsIKA: OJHOPOAHBIE AuddepeHnraibHble
ypaBHEHHUS

47. HNuddepeHunanbHple yYpaBHEHHS TIEPBOTO TOpsAKA: JHHEHHBIC auddepeHnraibHbe
YpaBHEHHUsI IEPBOTO MOPSIIKA

48. luddepennmanbHble ypaBHEHUS MIEPBOTO MopsAaka: ypaBHeHus 5. bepuymim

49. JluddepeHuunanpHple ypaBHEHHs IIEPBOrO TOpPSIKA: ypaBHEHHS B  IMOJHBIX
muddepennnanax

50. MuddepeHunanbHble ypaBHEHHUS BBICHIMX TOPSAKOB: YpaBHEHHs, JOIyCKaloIIe
MOHIKEHUE TMOopsAKa

51. uddepeHunanbuple YpaBHEHUS BBICIIUX IOPSIKOB: ypaBHEHHs, HE COIEpIKallue
MCKOMOH (DyHKITHH

52. luddepennmanbupie ypaBHEHUS BBICIIUX MOPSIKOB: YpaBHEHUS, HE COIEPXKAIUE SIBHO
HE3aBUCUMOM MEPEMEHHON

53. Jluneiinble nudhepeHuaibHble ypaBHEHUS TIOPsIIKa N
54. YucnoBoit psili: OCHOBHBIE MOHATHS

55. YncnoBow psll: CBOMCTBA CXOMALUXCS PAIOB
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56.

57.

38.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

3HaKONEpPEMEHHbIE U 3HAKOUEPEyIOIIHUECs PSbl: OCHOBHbBIE TIOHATHUS
[Ipu3HaK cXOMUMOCTH 3HAKOYEPEIYIOIIUXCs psAaoB JIeliOHuIa
AOCOII0THAs ¥ YCJIOBHAS CXOIUMOCTh 3HAKOUEPEAYIOLIUXCS PSIIOB
CBoiicTBa a0COIOTHO U YCIIOBHO CXOISIIMXCS 3HAKOUEPEAYIOLIUXCS PSIOB
OyHKIHMOHATbHBIE PSJIbI: OCHOBHBIEC MTOHITHS

CreneHHbIE PsIIbl: OCHOBHBIE MTOHSATHS

Paznoxenus GyHKIMN B CTETICHHBIC PSABL: psAabl Teiopa 1 Makiopena
Paznoxenue B psin Teitiopa OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHI
[Ipumenenue psnos Teistopa

Tpuronomepuueckue psaapl Oypbe: OCHOBHBIE MOHATHUSA

Ounas popma obyuenus, Tpemuti cemecmp, Ix3ameH
Koumponupyemvie M/IK: VK-1.1 YK-1.2 YK-1.3 OlIK-1.1
Bonpocsl/3ananus:

1

ITonrorosieHo B

. Teopust BEpOATHOCTE: OCHOBHBIE MOHSTHUS U ONPEACICHUS
. Buzpl cimyuaiiHbIX cOOBITHI W OTIEpAIIMK HAJlT HUMHU

. Kimaccuueckoe orpeneneHre BepoITHOCTH

. Cratuctuueckoe onpeaeeHrne BeposiTHOCTH

. [eomeTpuueckoe MOHATHE BEPOITHOCTH

. AKcuoMaTH4ecKoe OCTPOCHHE TEOPUHU BEPOSTHOCTH

. Kombunaropuka: cxema 6e3 moBTOpeHUH

. Kombunaropuka: cxema ¢ moBTOPEHUSIMU

cucteme 1C:Yuusepcurer (000009156)

JloctaTtouHble MPU3HAKU CXOAUMOCTH YHUCIOBBIX PSAAOB: Mpu3Hak [lamamOepa

UwucoBo# psi: HEOOXOIUMBIHN MPU3HAK CXOAMMOCTH PsJia; TAPMOHUYECKUH PsIJT

HOCT&TO‘IHI)IG IMPU3HAKHU CXOOAUMOCTH YHCIOBBIX PAA0B: IIPU3HAKHU CPABHCHUA PAIO0B

JlocTaTtouHble MPU3HAKU CXOAUMOCTH YHUCIIOBBIX PSAIOB: paAuKalbHbIN npu3Hak Ko

JlocTaTtouHble MPU3HAKU CXOAMMOCTH YHUCIOBBIX PSAIOB: HHTErpaibHbIi mpu3Hak Kommm
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9. OcCHOBHBIE TEOPEMBI JJIEMEHTAPHOM TEOPUU BEPOATHOCTEH: TEOPEMBI CIIOXKEHHUS
BEPOSITHOCTEM

10. OcHOBHbBIE TEOpPEMBI UIEMEHTAPHONW TEOPUU BEPOSTHOCTEH: TEOPEMBI YMHOMKEHHS
BEPOSATHOCTEMN

11. ®opmyna noJHON BEpOSATHOCTH

12. ®opmynsl baiteca

13. IToBTOpHBIC HE3aBUCUMBIEC HCTIBITaHus: popmyna S. beprymau

14. TToBTOpHBIC HE3aBUCUMBIC UCTIHITAHUS: HAMBEPOSTHEUIIIEE YHCIIO HACTYIICHUS COOBITUS
15. IToBTOpHBIC HE3aBUCUMBIC HCTIBITAHUS: JIOKaJbHas (popmyrna MyaaBpa-Jlamnaca

16. [ToBTOpHBIC HE3aBUCUMBIC UCTIBITAHUS: HHTETpabHas hopmysna Myaaspa-Jlamiaca
17. IloBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS: OTKIIOHEHUE OTHOCUTEIIBHON YaCTOTHI

18. [ToBTOpHBIC HE3aBHCUMBIC UCTIBITaHUA: Gopmyna [Tyaccona

19. Cny4aiiHasi BeJIMUMHA: OCHOBHBIEC MOHATHUSA

20. 3agaHure TUCKPETHBIX CIyYaHBIX BETUYNH: TAOJUIHBIN CITIOCO0

21. 3agaHue TUCKPETHBIX CIIYYalHBIX BETUYMH: aHATUTHIECKUN CITOCO0

22. 3agaHue TUCKPETHBIX CIIYYalHBIX BETUYHH: TpaduuecKuii crocod

23. Onepanuu CIOKEHUS U YMHOKEHHUS CIIy4YalHbIX BEJTUYUH

24. UYucnoBble XapaKTEPUCTUKU IUCKPETHBIX CIy4YallHBIX BEJIMYMH: MaTEMATHUYECKOE
OXUIaHNE

25. YucnoBble XapaKTEPUCTUKU IUCKPETHBIX CIIyYalHbIX BEIMUUH: AUCIIEPCHUS

26. YncaoBble XapaKTEPUCTUKN JUCKPETHBIX CIIyYalHBIX BEJIMUMH: CPEIHEE KBAIPATUUECKOE
OTKJIOHEHHE

27. 3akoHBI paclpeiesieHus JUCKPETHBIX CIyYalHbIX BETWYMH: OMHOMHAIHLHOE
pacnpezeneHue

28. 3aKoHBI paclpeneaeHus TUCKPETHBIX CIIydalHbIX BeIMUuH:pacnpeneneHue [lyaccona

29. 3akoHBl pacnpenencHus JUCKPETHBIX CIydallHBIX BEJIWYMH: TI'€OMETPUYECKOE
pacnpezneneHue

30. HempepobIBHBIE CiTydaliHbIC BETMYUHBI: HHTETPaIbHAs (PYHKIUS pacTpeeIcHUs
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31. HempepoiBHBIE CiTy4yaliHble BeTMUUHBL: AuddepeHnnanbaas GyHKIUsS pacpeaeieHus

32. YucnoBble XapaKTEPUCTUKU HEMPEPHIBHBIX CIYYaWHBIX BEJIMYHH: MaTeMaTH4YeCKOe
OXUIaHNE

33. UucnoBble XapaKTEPUCTUKH HENIPEPHIBHBIX CIIy4YalHbIX BEJIMUNH: AUCTIEPCHUS

34. YwucnoBble XapaKTEPUCTUKH  HENPEPBIBHBIX  CIy4YalHbIX  BEJIMYUH: CpEIHEE
KBaJpaTU4YECKOE OTKIIOHEHUE

35. 3akoHbI pacmpeiesieHUsT HENPEPBIBHBIX CIIyYalHbIX BEJIMYUH: PABHOMEPHBIA 3aKOH
pacnpezeneHus

36. 3aKoHBI pacHpEleNICHUs HENPEPHIBHBIX CIy4YalHBIX BEJIMYMH: I1OKA3aTENIbHBIA 3aKOH
pacrpeneneHus

37. 3akoHbl pacmnpeesCeHUs] HENPEPBIBHBIX CIyYalHBIX BEJIWYMH: HOPMAaJbHBIA 3aKOH
pacnpezeneHus

38. BeposTHOCTD IoNaiaHus B 3aJJaHHBIX MHTEPBAJI HOPMAJIbHO PACIIPENEICHHON CIIly4aiiHON
BEJINYUHBI

39. IIpaBuio Tpex curm

40. 3akoH OOJNBIIMX YHUCET

41. Teopembl bepnymm u YeObimena

42. llenTpanbpHas npenenebHas TeopeMa JlsmyHosa

43. Be1OOpOYHBIH METOJT M CITOCOOBI COCTaBJICHUS BEIOOPOK

44, CratucTUYeCKOe paclpeieiieHUE U €r0 TeOMETPUIECKOe N300paKeHNE
45. AropuT™M COCTaBJICHUS TUCKPETHOTO CTATUCTUYECKOTO pacipeaeieHus
46. YucnoBble XapaKTEPUCTUKN BAPUAITMOHHOTO psifa

47. CTaTUCTUYECKOE OIICHUBAHUE

48. JloBepUTENbHBIE HHTEPBAJIBI

49. O6beMBbI BHIOOPOK

50. IIpoBepka CTaTUCTUYECKUX THUIIOTE3

51. Aroput™ IpOBEPKU CTATUCTUYECKUX THIIOTE3

52. IloHsiTHE KOPPETALMOHHON 3aBUCUMOCTH
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53. JIuHeitHass KOppeIsIus U €€ mapameTpbl

54. KoagduimeHT Koppesiuy U ero CBOMCTBa

55. IlpuHIIMTT MAaKCUMAJIBHOTO TIPABIOIIOI00MS

56. CratucTuyecKre METOAbl 00paOOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.
57. ®yHKIMOHAIbHAS 3aBUCUMOCTD U PETPECCHUS.

58. Kpussie perpeccuun. X cBoiicTBa.

60. 3akoHBI pacnipenesieHus, TPUMEHSIEMbIE B MAaTEMaTHYECKOM CTATUCTUKE

61. CtaTucTu4yeckre OIEHKH MapaMeTPOB pacipeaesieHus (CyIIHOCTh TEOPUU OIICHUBAHUSA):
HECMEIICHHOCTbh, COCTOSITEIPHOCTD, 3(PPEKTUBHOCTH OIIEHOK

62. ToueuyHble OICHKH: BBIOOpOYHAs CpeaHss, IUCIEPCHUS, CpEIHEe KBaJIPaTU4eCcKoe
OTKJIOHEHHE

63. Toueunast olleHKa reHepaTbHOU CPEAHEH MO BRIOOPOUHON CpeHen

64. ToyeuHas OlleHKa r€HEepaIbHOM THCTIEPCUU

65. "VcnpaBriennpie" BRIOOpPOYHAS TUCTIEPCUS U CPEAHEE KBAIPATUUECKOE OTKIIOHCHHE
66. nTepBanbHbIe OLEHKU. TOUHOCTH OIIeHKH. JloBepUTEIbHAS BEPOITHOCTD

67. JloBepuTenbHbIE UHTEPBAJIbI JISI OIIEHKHM HEM3BECTHOIO 3HAYEHU T'€HEPAIbHON cpeaHen
Y TEHEpaJIbHOU JT0JTN

68. Craructudeckas IpoBEpKa TMIIOTE3

3aounasn gpopma obyuenus, Ilepswiii cemecmp, Ix3amen
Koumponupyemvie U/IK: VK-1.1 VK-1.2 VK-1.3 OIIK-1.1
Bomnpocsei/3ananus:

1. Marpurbl. OCHOBHBIE IOHSITHS.

2. Buasl marpuit

3. JIuHeliHbple onepannu HajJ MaTpULaMu

4. YMHOXEHHUE MaTpUIl

5. TpaHCIOHMpOBaHUE MaTPHUILL

6. Onpenenurenu 2 u 3 nopsaxa. [Ipasuno Cappuyca
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7. CBoliCTBa OIpenenuTeneit

8. MuHoOpHI U anredpandeckue JOMOTHEHUS JIEMEHTOB MaTPHIL.

9. Beruucnenue onpenenurenei no merony Jlariaca

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

OOparnast MaTpuIiia

Panr marpunet

CoOcTBeHHbIE BEKTOPBI MATPHIL.

ITonstue Bekropa. Onepannn Haj BEKTOPAMHU.

Pasnoxenue BekTopa 1o opraM KOOpAUHATHBIX 0CEN

CkansipHO€ IIPOU3BEIEHUE BEKTOPOB, €I0 CBOWCTBA

BekropHOe nIpou3BecHUE BEKTOPOB, €ro CBOMCTBA

CMmeniaHHO€E TPOU3BEIEHUE BEKTOPOB, €I0 CBOMCTBA

BekropHoe nnpocTpaHcTBO

JIuneitnas 3aBUCUMOCTb BEKTOpOB. CBOMCTBA IMHEIHO 3aBUCUMOM CUCTEMBI BEKTOPOB
ba3zuc u pa3sMepHOCTb BEKTOPHOIO IIPOCTPAHCTBA

Cucrembl TMHENHBIX YpaBHEHUNH. OCHOBHBIE MOHATUS

Meton Kpamepa pelieHus cucteM JTUHEHHBIX YpaBHEHUH.

Meto 00paTHOM MaTpUIIBI PEIICHUS CUCTEM JIMHEWHBIX YPaBHEHUH.
Merton 'aycca perieHus CUCTEM JIMHEMHBIX YPaBHEHUI

Cuctemsl ypaBHeHmit obmiero Buaa. Teopema Kponekepa-Kamnennu
OnHOpPOIHBIE CUCTEMBI IMHENHBIX YPABHEHUN

YpaBHEHUE TUHUU

VYpaBHEHUs NPSMOI HA TUIOCKOCTH: YPAaBHEHHUE C YIIIOBBIM KO3 pULineHTOM

VYpaBHEHHs IIPSIMOM Ha IUIOCKOCTU: YPAaBHEHME IIPSAMOM, NMPOXOAAIIECH depes3 3aJaHHYIo

TOUKY, IIEPIEHAUKYIISIPHO BEKTOPY

30.

VYpaBHeHUs MPAMON Ha MJIOCKOCTU: YPaBHEHHUE MPSIMOM, MPOXOMASIIEH depe3 3aJaHHYIO

TOYKY B IaHHOM HaIlpaBJICHUN
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31. YpaBHeHuUs NpsiMOM Ha MJIOCKOCTH: YPaBHEHHUE MPSIMOM «B OTPE3Kax»
32. YpaBHeHUs NpsIMOM Ha MJIOCKOCTH: YPaBHEHHE, MPOXOASIIECH Yepe3 IBE TOUKU
33. YpaBHeHUs MPSMOI Ha TUIOCKOCTHU: 0011Iee ypaBHEHUE TTPIMO

34. VYpaBHEHHS MPAMON Ha IUIOCKOCTH: YrOJ MEXKIY MPSAMBIMHU; PACCTOSHHE OT TOYKH O
NpAMOi

35. OKpYKHOCTh: XapaKTepUCTUKH, TpapuK
36. Dmnnc: XapakTepUCTHKH, TpaduK

37. l'unep6omna: XxapakTepuCTUKHU, rpaduk
38. [Napabona: XxapakTepuCTUKH, Tpaduk

39. Meroasl mpeoOpa3oBaHusi OOLIETO0 YpaBHEHUS KPUBOW BTOPOTO TMOpsAIKa K
KaHOHUYECKOMY BHLY.

40. ITnockocTh B MPOCTPAHCTBE: YPAaBHEHUE IMIIOCKOCTH, MPOXOAAIIEH Yepe3 AaHHYIO0 TOUYKY
MEPIEeHIUKYISIPHO JTAHHOMY BEKTOPY

41. TInockoCTh B IPOCTPAHCTBE: 00I1Iee ypaBHEHHE TNIOCKOCTH

42. TInockoCTh B MPOCTPAHCTBE: YPAaBHEHHE IUIOCKOCTH, MPOXOASAIICH depe3 TpH AaHHBIX
TOYKHU

43. II1oCKOCTh B MPOCTPAHCTBE: YPABHEHHUE IUIOCKOCTH B OTPE3KaX

44. TInOCKOCTh B TPOCTPAHCTBE: YroJl MEXKIY IUIOCKOCTSMH; PACCTOSHUE OT TOYKH IO
MI0CKOCTH

45. Ilpsimas TMHYS B IPOCTPAHCTBE: KAHOHMUYECKHUE YPAaBHEHUS MIPSIMON

46. [IpsiMast TMHUS B IPOCTPAHCTBE: YpaBHEHUE MIPSIMOM, MPOXOAAIICH yepe3 JIBe TOUKH
47. Ilpsimast TMHUS B IPOCTPAHCTBE: BEKTOPHOE YpaBHEHHE MPSIMON

48. IIpsimast TMHUS B IPOCTPAHCTBE: IapAMETPUUECKUE YPAaBHEHUS NPIMOI

49. Ilpsamas TMHMS B IPOCTPAHCTBE: YTOJI MEXKIY HMPSIMBIMU

50. IIpssMast TMHMS B IPOCTPAHCTBE: YIOJI MEXKAY IPSIMON U INIOCKOCTHIO

51. IlpssMast TMHUS B IPOCTPAHCTBE: IIEPECEUEHHE MTPSIMOU € TUNIOCKOCTBIO

52. KoMmiieKkCHBIE YHCIIa: OCHOBHBIE ITOHIATUSI
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

«0/0.

67.

68.

69.

70.

Apudmernueckre ornepanun HaJl KOMITIEKCHBIMH YUCIaMH
Anrebpanueckas popma 3alrcy KOMIUIEKCHOTO Yuciia
Tpuronomerpudeckas opma 3anucu KOMIZIEKCHOTO YHCTIa
[TokazarenbHasi popMa 3aIMCH KOMIUIEKCHOTO YHUCIIa

@yHKIUSA OIHON NIEPEMEHHOM: OCHOBHBIE ITOHSATHUS

OcHoBHbBIE CBONCTBA (DYHKIIMU OAHOM MepeMeHHON

I'paduk GpyHkumu. DneMeHTapHble IpeoOpa3oBaHus HaJ rpadukaMu QyHKIIUH
OcHOBHBIE 3JIeMEeHTapHbIe (DYHKIIMU U UX CBOMCTBa

[Ipenen nocnenoBaTENbHOCTH

[Ipenen ¢pyHKIUN B TOUKE

[TonsaTHe 0 6€CKOHEUHO MaNbIX U OECKOHEYHO OONBIINX BEIMYMHAX
IlepBblil 3aMeyaTeNIbHBIN IIpEae

Bropoii 3amedarenbHbIi peaen

Mertoab! BEIYUCIEHHS MTPEeoB (PyHKIMM B TOUKE. PackpriTie HeonpeneneHHoCcTel BUuIa

PackpriTre HeonpeneIeHHOCTEN BUIA «00/00%) M «00-00),
HenpepsiBHOCTH yHKITUN
CpaBHeHHE 0€CKOHEYHO MaJIbIX

Kiaccudukanus Touek pa3peiBa QyHKIIUHA

3aounas gpopma ooyuenusn, Bmopoti cemecmp, Sx3amen
Koumponupyemvie M/IK: VK-1.1 YK-1.2 YK-1.3 OlIK-1.1
Bonpocsl/3ananus:

1. [TpousBoaHast GyHKIIMK OTHOM TIEPEMEHHOM
IIposepka 1 Bompoc

2. IIpaBwiia BBIYUCIICHUS TIPOU3BOIHBIX (DYHKIIMIA OHOW TTEpEMEHHOM

IIposepka

3. Tabnuiia mMpOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.

4. 'eoMeTpUYECKUI CMBICIT TPOU3BOIHOM
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5. OU3NYECKUN CMBICI IPOU3BOAHOU

6. DKOHOMUYECKUI CMBICI IPOU3BOIHOM

7. IlpousBoaHas CIIOXKHON 1 00paTHON (YHKIUU

8. Jlorapupmuueckoe nuddepenurpoBanme

9. MuddepenmpoBanre HESIBHBIX (QYHKIUH

10. IuddepenmupoBanue GyHKINA, 3aJaHHBIX B TapaMeTpUdecKoii hopme
11. IIpou3BogHBIE BBICIINX MTOPSIIKOB

12. IlpenenbHble BETUYMHBI

13. DnacTUYHOCTH PYHKIUH

14. Tnddepennman GyHKIHH: OCHOBHBIE TOHATHUS

15. CgoiictBa nuddepennuana GyHkuuu

16. Il'eomerpuueckuii cmbicn auddepernnana GyHKIun

17. IlpuOnuxeHHbIe BEIYUCIECHHS ¢ IOMOLIbI0 U depeHuana

18. IlpumeHeHHE NPOU3BOAHBIX K HCCICIOBAHUIO (YHKIMNA: MakCUMyM H MHHUMYM
byHKIIH

19. IlpumeHeHHe TPOM3BOAHBIX K HCCIAEAOBaHHMIO (YHKIWN: BO3pAacTaHHE W YOBIBAaHHE
byHKIIUN

20. IlpumeHeHHE TPOM3BOAHBIX K HCCIEAOBAHHIO (DYHKIUI: BBIMYKIOCTh U BOTHYTOCTb
KPUBOH, TOUKHU Tepernda

21. [IpumeHeHne MPOU3BOIHBIX K UCCIICIOBAHUIO (DYHKITUN: aCUMITTOTHI (DyHKITUH

22. [IpuMeHeHne MPOU3BOAHBIX K UCCICAOBAHUIO (DYHKIIHI: TIOJTHOE UCCIIeI0BaHNEe (DYHKIIMH
Y TIOCTpOCHHE rpaduka

23. TlepBooOpa3Hast ((yHKIIMK U HEOTIPEIEICHHBIA HHTErPal: OCHOBHBIEC TIOHATHUS
24. CpoiicTBa HEONIPEEIIEHHOIO HHTErpaia
25. Tabnuiia OCHOBHBIX MHTETPAJIOB

26. MeToapl MHTErpUPOBaHUS: HENOCPEACTBEHHOE NHTETPUPOBAHKE
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27. Meronbl WMHTETPHPOBAHMS: HMHTETPUPOBAHUE TOABEACHHUEM (YHKIMU IO 3HAK
muddepennmana

28. MeToapl HTHTErPUPOBAHUS: HHTETPUPOBAHUE 3aMEHON NTEPEMEHHOM
29. MeToapl MTHTErPUPOBAHUS: HHTETPUPOBAHUE 10 YACTIM

30. Metoapl MHTETPUPOBAHUS: HWHTETpUpPOBaHUE (QYHKIUH, COAEpIKAIIUX KBaApPaTHBIX
TpexusieH

31. MeToapl HHTETPUPOBAHMS: HHTETPUPOBAHUE TPUTOHOMTEPUUYECKUX (YHKLIUI
32. MeToabl MHTETPUPOBAHMS: HHTETPUPOBAHNE HEKOTOPHIX UPPAIMOHATBHBIX (DyHKIMIHA
33. Ilonsarue o "Hebepymuxcs" HHTErpagax

34. IloHsTHE ONpENEIECHHOIO UHTErpaa

35. CBoiicTBa ONPENEIIEHHOIO HHTErpaia

36. Boruncnenue onpeaeneHHoro naterpaina. @opmyna Hetorona-Jleiitonumna

37. 3aMeHa IepeMEHHON B ONPEAECIIEHHOM UHTETpae

38. Meton MHTErpUPOBAHUS TI0 YACTSIM B ONPE/ICIICHHOM HHTErpae

39. IIpunoxeHus onpeaeneHHOro HHTEerpaa; MIoab II0CKOH Guryps

40. TIpunoxxeHus ONpeeIeHHOT0 HHTerpasia: JJINHA IyTH KPUBOU

41. HecoOcTBeHHBII HHTETpa ¢ OECKOHEYHBIMH ITpeaesiaMu

42. HecoOcTBEHHBII MHTETpal OT HEOTPAHUYCHHBIX (PYHKITHI

43. Tudpdepenimanpapie ypaBHEHUS: OOIINE TOHITHS

44. TuddhepeHunanbable ypaBHEHHUS IEPBOTO MOpsaKa: AU(.ypaBHEHHS C pa3AesSoIUMUCs
NIEpPEMEHHBIMU

45. NuddepeHnnanbaple ypaBHEHUS MEPBOTO MOPSJIKA: OJHOPOAHBIE AuddepeHInanIbHbIe
YpaBHEHHUS

46. MuddepeHunanbHple ypaBHEHHS NEpBOro MOpsKa: JMHEHHble auddepeHnnanbabie
ypaBHEHHSI [IEPBOTO MOPSAKA

47. NuddepeHnnanbHbie ypaBHEHHS TIEPBOTO MOpsiKa: ypaBHeHUs S. bepHymmu

48. JuddepennmanpHpie  ypaBHEHHS TIEPBOTO  TMOPSIKA: YpPaBHEHHs B TOJHBIX
muddepennnanax
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49. JuddepeHunanbible ypaBHEHHUS BBICHIMX TOPSAKOB: YpaBHEHHS, JOIMyCKaloIIe
MOHIKEHUE TMOopsAKa

50. uddepeHunanbuple YpaBHEHUS BBICIIUX IOPSIKOB: ypaBHEHMs, HE COIEpIKallue
MCKOMOH (DyHKITHH

51. Iuddepennmanbupie ypaBHEHUS BBICIIUX MOPSIKOB: YpaBHEHUS, HE COIEPXKAIUE SIBHO
HE3aBUCUMOM MEPEMEHHON

52. Jluneiinsle nudhepeHuaibHble ypaBHEHUS TIOPsIIKa N

53. YucnoBoit psili: OCHOBHBIE MOHATHS

54. UucnoBoi psiA: CBOMCTBA CXOASIIUXCS PSAAOB

55. YucnoBoii psii: He0OXOUMBII MPU3HAK CXOIUMOCTH psifia; TApMOHUYECKHH Psilt

56. JlocTarouHble MPU3HAKUA CXOAUMOCTH YUCIIOBBIX PSIIOB: IPU3HAKU CPABHEHUS PSIIOB
57. JocTaTouHble MPU3HAKU CXOIMMOCTH YHCIIOBBIX PsAIOB: pu3HaKk lamambepa

58. JlocTarouHble MPU3HAKK CXOJUMOCTH YUCIIOBBIX PAJIOB: paguKaibHbIN npu3Hak Komm
59. JlocTarouHble MPU3HAKU CXOJUMOCTH YUCIIOBBIX PSAIOB: MHTETPAJIbHBIN pu3Hak Komn
60. 3HakonepeMeHHbIE 1 3HAKOUEPEAYIOLIUECS PsAJIbl: OCHOBHBIE TOHSTHS

61. I[Ipu3HaK CXOOAUMOCTH 3HaKOUEepeaAyIomuxcs psoB JleiiOHua

62. AOCOJIOTHAS M YCIIOBHASI CXOJMMOCTh 3HAKOUEPEAYIOIIUXCS PSIJIOB

63. CoiicTBa aOCOIIOTHO M YCIIOBHO CXOMSIIMXCS 3HAKOUEPEIYIOIIUXCS PSAIOB

64. ®yHKUNOHAJIBHBIE PSAbl: OCHOBHBIE TIOHATHUS

65. CTenieHHbIE psAbl: OCHOBHBIE IOHATHS

66. Paznoxenust GyHKIUI B CTENIEHHBIE PABL: psiibl Telnopa u Makinopena

67. Paznoxenue B psaja Telnopa OCHOBHBIX 3JIEMEHTAPHBIX (DYyHKIIUH

68. IIpumenenue psgos Teiopa

69. Tpuronomepuueckue psjpl Pypbe: OCHOBHBIE OHATHUS

3aounas ghopma obyuenus, Tpemuii cemecmp, Ix3amen
Koumponupyemvie U/IK: VK-1.1 VK-1.2 VK-1.3 OIIK-1.1
Bomnpocrei/3ananus:
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1. Teopust BEpOATHOCTEIN: OCHOBHBIE ITOHATHS U ONPEAEIICHUS
2. Bunbl cnmydaiiHBIX COOBITUI U OTIEpAIK HAJl HUMH

3. Kinaccuueckoe onpeneneHe BepoITHOCTH

4. CTaTucTU4eCcKoe OIpeIeIeHHE BEPOITHOCTH

5. 'eomeTrpruueckoe MOHATHE BEPOATHOCTH

6. AkCHOMaTH4ECKOE IIOCTPOEHUE TEOPUN BEPOSTHOCTH

7. KomOunaropuka: cxema 6e3 moBTOPEHHH

8. KomOuHaropuka: cxema ¢ OBTOPEHUSAMHU

9. OCHOBHBIE TEOpPEMBI D3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH: TEOPEMBI CIIOKEHUS
BEPOSATHOCTEMN

10. OcHOBHBIE TEOPEMBI ANEMEHTAPHOW TEOPUH BEPOSTHOCTEH: TEOPEMBbI YMHOKEHHUS
BEPOSITHOCTEM

11. ®opmyna 1oHOM BEPOSITHOCTH

12. ®opmynel baiteca

13. TloBTOpHBIEC HE3aBUCHMBbIE UCTIBITaHU: (popmyna S. beprysu

14. TloBTOpHBIEC HE3aBUCHMBbIEC UCIIBITAHHS: HAUBEPOSITHEHIIIEE YNUCIIO HACTYIUICHUS! COOBITHS
15. [loBTOpHBIEC HE3aBUCHMBbIEC HCIIBITAHUS: JIOKaJIbHAsA (hopmyna Myaaspa-Jlamaca

16. [loBTOpHBIEC HE3aBUCHMBbIEC HCIIBITAHMS: HHTETpaibHast hopmyna Myaaspa-Jlamnaca
17. IloBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS: OTKJIOHEHHE OTHOCUTEIIBHOMN YaCTOTHI

18. [ToBTOpHBIEC HE3aBUCHMBbIE UcTbITaHU: (popmyna [Tyaccona

19. CnyyaiiHast BeTM4MHA: OCHOBHBIE IOHSTHS

20. 3agaHue TUCKPETHBIX CIyYalHBIX BEJIMUUH: TAOIHUHBIN CIIOCO0

21. 3agaHue TUCKPETHBIX CIyYalHBIX BEIMUUH: aHAIUTUIECKUI CTIOCO0

22. 3ajanue TUCKPETHBIX CIyYaiHbIX BEIMYMH: Tpa@uuecKuii criocod

23. Onepanuu CI0KEHUS 1 YMHOXKEHMSI CIIy4alHbIX BEJIMYUH
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24. YucnoBble XapaKTEpPUCTUKU JUCKPETHBIX CIy4yallHBIX BEIUMYMH: MaTeMaTH4eCKOe
OKUJlaHUE

25. HucnoBble XapaKTEPUCTUKU TUCKPETHBIX CIyYalHbBIX BEJIUYMH: TUCTIEPCUS

26. UncnoBble XapaKTEPUCTUKHU JUCKPETHBIX CIIyYalHbBIX BEJIMYMH: CPEAHEE KBAPATUUECKOE
OTKJIOHEHHE

27. 3akoHBl pacmpeieieHUss JUCKPETHBIX CIy4YalHbIX BEJIMYUH: OWHOMHAIBHOE
pacmpeneneHue

28. 3aKoHbI pacrpeaeieHus TUCKPETHBIX CIy4YaHbIX BeJMUuH:pacnpeaenenue [lyaccona

29. 3akoHBl pacnpeicsieHUusT JUCKPETHBIX CIy4YalWHBIX BEIMYUH: T'€OMETPUYECKOE
pacnpezeneHue

30. HenpepoIBHBIE ClTyyaiiHble BETMUMHBI: HHTETpaibHask (GYHKIUS pacpeieieHus
31. HenpepsiBHbIE cityyaiiHble BenuuuHbL: Auddepennnanbaas GyHKIUS pacipeieaeHus

32. YucnoBble XapaKTEPUCTHUKU HENPEPBIBHBIX CIyYallHBIX BEJIMYMH: MaTeMaTUYECKOE
OKUJlaHUE

33. UucnoBble XapaKTEPUCTUKU HETIPEPBIBHBIX CIYYAMHBIX BEJIMUYUH: JUCIIEPCHS

34, UYucnoBble  XapaKTEPUCTUKU  HEMNPEPBIBHBIX  CIYYalHBIX  BEJIIMYMH: CpPEIHEE
KBaJIpaTU4YeCKOe OTKIIOHEHHE

35. 3aKkoHBl pacHpenesIeHHsT HENPEPHIBHBIX CIy4YailHbIX BEJIMYMH: PAaBHOMEPHBIM 3aKOH
pacrpeneneHus

36. 3akoHBI pacHpeAcsieHUs HENPEPBIBHBIX CIyYaWHBIX BEJIMYMH: MOKA3aTEJIbHBIM 3aKOH
pacnpezeneHus

37. 3akoHbl pacIpeneeHHs] HENPEPHIBHBIX CIIy4alHbIX BEJIWYMH: HOPMAJbHBIA 3aKOH
pacrpeneneHus

38. BeposTHOCTB Momnaganus B 3aJJaHHBIX MHTEPBAJI HOPMAJIBLHO PaCIpEeAeICHHON CIIy4YaitHON
BEJIMYMHBI

39. IlpaBuio Tpex CUrm

40. 3akoH OONBIINX YHCET

41. Teopemsl bepaymiu u YeObimena

42. llentpanbHas npeaenepHas Teopema JlsnyHosa

43. BeIOOpOUHBIN METOJI M CITIOCOOBI COCTaBIICHUS BHIOOPOK
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44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60

CrarucTrueckoe pacipeesieHHe U ero TeOMETPUIECKOe H300pakeHue
AJNTOpUTM COCTABIIEHUS AUCKPETHOIO CTaTUCTUYECKOTO PACTIPEAETICHUS
YucnoBble XapaKTEPUCTUKH BapHALIMOHHOTO Psifia

CraTtucTuueckoe olleHUBaHHUE

JloBepUTENbHBIE UHTEPBAJIBI

O0BeMbI BHIOOPOK

IIpoBepka CTaTUCTUYECKUX TUIIOTE3

ANTOpUTM NPOBEPKHU CTATUCTUUECKUX TMIIOTES

IToHsiTHE KOPPENAUUOHHON 3aBUCUMOCTH

JInneliHas Koppessinus U ee apaMeTpsl

Koaddunment koppensiuu u ero cBoicTBa

[TpuHIUT MaKCUMAaJIFHOTO MPaBIOIo100us

CrarucTuueckue MeTobl 00pabOTKH SKCIIEPUMEHTAIBHBIX JJAHHBIX.
@DyHKIMOHAIbHAS 3aBUCUMOCTb U PETPECCHSL.

Kpussie perpeccuu. Mx cBoiicTsa.

3aKoHBI pacrnpeneieHus], IPUMEHSIEMbIE B MATEMATUUECKON CTAaTUCTUKE

. CraTucTyeckre OLIEHKH ITapaMeTpoB paclpenesieHus (CyIHOCTh TEOPUN OLIEHUBAHUA):

HECMEIIEHHOCTh, COCTOSTEIBHOCTD, 3P(PEKTUBHOCTh OLICHOK

61

. ToueuHble OIEHKU: BHIOOpPOYHAs CpenHsAsA, OUCIEPCHUS, CPEAHEE KBAJIPATUYECKOE

OTKJIOHCHHC

62

63

64

65

66

. ToueuHas olieHKa reHepaNbHOM CpeHel o0 BEIOOPOUHO cpenHeit

. TodueyHas olLleHKa I'eHepaIbHOM IUCIIepCUn

. "McnpaBiennpie" BHIOOpOUHAs TUCTIEPCHSI U CPEAHEE KBAIPAaTHIECKOEe OTKIIOHEHUE
. NuTepBanbHble oleHKU. ToyHOCTB OLleHKU. JloBEpUTEIbHAs BEPOSITHOCTh

. JloBepuTenbHbIe MHTEPBAJIBI ISl OLICHKU HEU3BECTHOIO 3HAUCHUN I'€HEpaIbHOU CpeaHen

Y TEHEPAJIbHOU JTOJIU
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67. Craructudeckas IpoBepKa TMIIOTE3

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JOMOJHHUTEILHON Y4eOHOH JTUTEPaTypPbI
OcHoeénas numepamypa

1. Ankunos,, A. B. Breicmias maremaruka. B 2 wactsax. Y.1: BbIcImas MaTemaruka: ydeOHOE
nocobue / A. B. Ankwmios,, II. A. Benbmucos,, FO. A. Pemernukos,; nox penakiumeir I1. A.

BenbmucoBa. - Beicmias maremaruka. B 2 wactax. Y.1: Beicimas maremartuka - YJIbSHOBCK:
VIIbSIHOBCKMI TOCYIapCTBEHHBIN T€XHUYECKUH yHuBepcurert, 2017. - 251 c. - 978-5-9795-1746-9,
978-5-9795-1747-6  (u.1). - Tekct: omekrponnbrii // IPR  SMART: [caiit]. - URL:

https://www.iprbookshop.ru/106088.html (mara obpamenus: 08.09.2025). - Pexxum noctyna: 1o
MIO/IITUCKE

2. AbpamoBa,, 1. B. Bricias maremaruka: yueOHO-METOAMYECKOE MOCOOUE Ui MPAKTHUYECKUX
sanstuii / . B. Abpamosa,, 3. B. [llunosa,. - Beicimast matemaruka - Mocksa: Aii [Tu Ap Menua,
2023. - 141 c. - 978-5-4497-1846-4. - Texct: snekrponnsiii / IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/125591.html (mara oOpamenus: 08.09.2025). - Pexum nocryma: mo
MO/IITUCKE

3. baknanosa H. b. Maremaruka. O6muii kypc: yuebnoe nocobue / bakinanosa H. b.. - 2-e u3n.,
ucnp. u jom. - Momkap-Ona: MapI'V, 2019. - 548 c. - 978-5-907066-70-0. - TeKcT: 3MEKTPOHHbIIL. //
RuSpLAN: [caiir]. - URL: https://e.lanbook.com/img/cover/book/158304.jpg (mara oOpamieHus:
19.06.2025). - Pexxum noctyna: 1o NoAmnucKe

4. APMHUYEBA U. B. Maremaruka ¢ anemeHTamu cratuctuku: yaeouuk / APMUHUYEBA U. B.,
Bamxa B. B.. - Kpacmomap: KyOI'AY, 2023. - 176 c. - 978-5-907816-40-4. - Tekct:
HEIOCPEACTBECHHBIM.

5. N'aanueBa A. B. Maremaruka ayis uH>keHepoB: ydeOHoe mocobue / 'annyeBa A. B.. - TBeps:
Teepckas I'CXA, 2018. - 354 c¢. - Tekct: snexrponnbld. // RuSpLAN: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/134090.jpg (mara ob6pamenus: 19.06.2025). - Pexum
JOCTYTIA: TIO TIOITUCKE

Jlononnumenvuas numepamypa

1. Omenpuenko, B.I1. Maremaruka: Yueonuk / B.I1. Omensuenko, H.B. Kapacenko.; JloHCcKOi
TrOCYIapCTBEHHbIA TEXHUYECKUN YHHBepCcUTET. - 1 - MockBa: OOO "Hay4yHo-u3naTenbCKuil LEHTP
NHOPA-M", 2024. - 349 c. - 978-5-16-109995-7. - Texkct: anekrpoHHbi // OOIIECTBO C
OTPaHUYECHHOMN OTBETCTBEHHOCTBIO «3HAHUYM»: [caiiT]. - URL:
https://znanium.com/cover/2085/2085068.jpg (nata obpamenus: 08.09.2025). - Pexxum npocryna: mo
MOJIITUCKE

2. [HINITAYEB B.C. Bricmias maremaruka: yue6. mocobue misa By3os / IIIMITAYEB B.C.. - 8-e
u3n., mepepad. u gom. - M.: HOpaiir, 2020. - 447 c. - 978-5-534-12319-7. - Tekcrt:
HEIOCPEACTBECHHBIM.

3. Jamasn, A.A. Maremaruka: YueOnuk / A.A. Jamasa. - 3 - MockBa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2024. - 544 c. - 978-5-16-012592-3. - Tekcr:
MEKTPOHHBIN // OOImEeCcCTBO ¢ orpaHnYeHHON OTBeTCTBEeHHOCTHIO «3HAHUYMy»: [caiiT]. - URL:
https://znanium.ru/cover/2132/2132236.jpg (mara obpamienus: 08.09.2025). - Pexxum mocrtyma: mo
MOJIITUCKE

4. AnameeBa,, E. A. Maremaruka. Yacts 1: yuebnoe mocobue / E. A. Anameesa,. - MaremaTuka.
Yacte 1 - Camapa: IIOBOMIKCKMI TOCYyJapCTBEHHBIM YHUBEPCUTET TEJICKOMMYHUKAIIMH U
unpopmaruku, 2016. - 196 c. - 2227-8397. - Tekcrt: snekrponnsiit / [IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/71851.html (mara oO6pamenus: 08.09.2025). - Pexum pocryma: 1o
MOJIITUCKE
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5. FOxno, H.C. Maremaruka: Yueouuk / H.C. FOxHo. - 1 - Mocksa: OOO "Hay4yHo-u31aTeIbCKHii
neHtp UH®OPA-M", 2024. - 204 c. - 978-5-16-109475-4. - Tekct: snekTpoHHBIN // OOIIECTBO C
OTpaHUYECHHOU OTBETCTBEHHOCTBIO «BHAHUYM»: [caitT]. - URL:
https://znanium.ru/cover/2136/2136718.jpg (mara obpamenus: 08.09.2025). - Pexxum gocryna: mo
TTOJIITUCKE

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «HTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
He ucnonp3yrores.

Pecypcor « Unmeprnem»

1. https://kubsau.ru/ - Caiit Ky6aHckoro rocy1apcTBEHHOTO arpapHOTO YHUBEPCUTETA

2. www.exponenta.ru - oOpa3oBaTeNbHBIA MaTeMaTUYECKUN BEO-CalT, IOCBSIICHHBIN
WCIIOJIb30BAHUIO CIICIIMAIM3UPOBAHHBIX MareMaTudeckux makeTtoB Maple, Mathematica, Matlab u
Ap-.

3. http://www.iprbookshop.ru/ - IPRbook

4. https://i-exam.ru - EqunbIif mopran HHTEpHET-TECTUPOBaHUS B chepe 0Opa3oBaHMs

5. www.dmvn.mexmat.net - KoJIeKIuz yueOHbIX MarepuaaoB MexMara MI'Y

8.3. IIporpamMHoe oGecnieyeHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopManimoHHbIe TEXHOJIOTHH, HCTIONB3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JUCUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMOJCHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTAllUU II0
JTUCLUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON POTPaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3y4aeMOi HHPOPMAIIUH ITOCPEICTBOM
WCTIOJIb30BaHUs MTPE3CHTALNH, YUeOHBIX (DPUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedeHp TUIIEH3MOHHOTO MPOTPaMMHOT0 00eCTIeueHUs:

1 Microsoft Windows - onepaiiuoHHas CUCTEMa.

2 Microsoft Office (Bkmtouaer Word, Excel, Power Point) - makeT o(huCHBIX IPUITIOKESHHIA.

[Tepeuens npodeccroHambHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 I'apanT - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBasi, https://www.consultant.ru/

3 Hayunas snexrponHas Oubnnoteka eLibrary - ynusepcanbnas, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, JOCTYN B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO Cpery
YHHUBEPCUTETA.

Ilepeuens npoepammHozo obecneyeHus

(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)
He ucnonb3yercsi.

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCEM

(0OHOBIEHUE BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3zyercsi.

8.4. CnenuajbHbIE NOMELEHUS, 1A00PaTOPHH U J1a00pPaTOpHOe 000py10BaHUe
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VYuebHas aymuTopus
1001
MukpoBepTymika [ MIIM-01 - O mr.

JIeKIIMOHHBIN 3a1

202rng
Oo6ygarenb-perupkysaTop Bo3ayxa 300 - 0 mr.
Crmur-cucrema LS-H24KPA2/LU-H24KPA2 - O mt.

9. Metoanuyeckue yKa3aHHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

VYyebHas paboTa MO HAMPABICHUIO MOJATOTOBKU OCYIIECTBISICTCS B ()OpME KOHTAKTHOW PabOTHI C
MpenojaBaTeieM, CaMOCTOATEIbHOH paboThl OOydaromierocsi, TEKyIIeH W IPOMEKYTOYHOU
arTectalliif, WHBIX (Qopmax, MpergaraéMblX YHUBEPCUTETOM. YYeOHbI MaTepuan AUCLUILIIMHBI
CTPYKTYPUPOBAaH U €r0 H3y4Y€HHE TMPOU3BOJUTCS B TEMaTHYECKON MOCIIEI0BaTEIbHOCTH.
ConepkaHue METOIUYECKUX YKa3aHHUM JOJKHO COOTBETCTBOBaTh TpeOoBaHUsM DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa M YYEOHBIX MporpaMM IO JTUCIUILIUHE.
CamocrosiTenbHasi paboTa CTYIEHTOB MOXET OBITh BBHINOJHEHa C IIOMOINBIO MaTepualoB,
pa3MeIeHHBIX Ha mopTae nmoaaepxku Moodl.

10. MeTonn4yeckue peKOMeHIANUM 110 OCBOCHUIO TUCUMIIJIMHBI (MOLYJIs1)
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