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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 17003 ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMUYUN)
oprau
1 Beiciieit 3aBeyonui I'puryneuxwuii B.I. CornacoBano |01.04.2025, Ne 9
MaTeMaTHKU kagenpox,
PYKOBOIIUTEINH
NoApa3ACICHHS,
pealn3yoIero
OI1
2 [IpoueccoB mu | PykoBoauTtens boryc A.D. 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
AxTyanuzanus
ITonpasnenenue
No 17003 ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIBHBIN JIALIO (Ipu HaNMUYUN)
oprau
1 ®dakynbTeT [Ipencenarenn Coxonenko O.H. Cornmacoano | 03.09.2025, Ne
DHEPIreTUKH METOINYECKON 11
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

3anaun n3y4eHus JUCIUILINHBL:

- MH3yueHume TeOpeTMYECKMX OCHOB MATEMaTHYECKUX PpAa3AelioB Il IIOHMMaHUA JpPYTUX
MaTeMaTU4YEeCKUX U HEMATEMaTUIECKUX TUCLMUILINH;

- ®opMUPOBAHKE 3HAHUN OTHOCUTEIBHO OCHOBHBIX METOJIOB BHIYMCIICHUN U aJI-TOPUTMOB PELICHUN
MaTeMaTU4EeCKUX 3a]1a4;

- 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, unouxamopwl u pe3ynomamsi 00y4eHus.
3. Mecto aucuumimabl B cTpykrype OII

HNucuumnuHa (Momynb) «MareMaTnkay OTHOCUTCS K 00s3aTeNbHON dYacTu 00pa30BaTENbHOMN
IIpOrpaMMbl U U3ydaercs B ceMectpe(ax): 1, 2, 3.

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

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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O 5 5 |5 |2 z
= S g
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IlepBbiii 108 | 3 49 ; 20 | 26 5 Srxsamon
ceMecTp (54)
Bropoii cemectp | 148 [4,11| 71 | 3 | 36 | 32 | 23 31(?241\‘4)%
Tperuii cemectp | 144 | 4 | 49 | 3 18 | 28 | 68 31?3%61{
11,1
Bcero 400 ) 169 9 | 74 | 86 | 96 135

5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH

TTonrorosneno B cucteme 1C:Yuusepcurer (000009192) Crpanura 4 u3 35



(4acel MPOMEXKYTOYHON aTTECTALIMU HE YKA3bIBAOTCSI)
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Pa3gea 1. JInneiinas aiareopa u 42 18| 20 4| VK-1.1
aHAJIUTHYECKas reoMeTpus YK-1.2
Tema 1.1. Marpuus! 4 2| 2| 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
MaTpuIl
Tema 1.5. Bektopsl 4 2 2
Tema 1.6. [IpousBenenus 4 2 2
BEKTOPOB
Tema 1.7. BexropHoe 1 1
MIPOCTPAHCTBO
Tema 1.8. [Ipsimas Ha mmockocTu 3 2 1
Tema 1.9. Ilnockocth 2 2
Tema 1.10. IIpsimast B 4 2 2
MIPOCTPAHCTBE
Tema 1.11. Kpussie BTOpOoro 4 2 2
MopsIKa
Tema 1.12. KoMIuiekcHbIe ynciia 4 2 2
Pasnen 2. MaremaTnueckuii 45 16| 20 9] VK-1.1
aHaIM3 VK-1.2
Tema 2.1. ®yHKIMSA OTHOM 3 2 1| YK-1.3
MepeMEeHHOMN OIIK-1.1
Tema 2.2. Ilpenenst 2 2
Tema 2.3. HenpepbIBHOCTD 2 2
byHKIIH
Tewma 2.4. IIponsBonHas GyHKIHH 2 2
OJIHOM IEPEMEHHOU
Tema 2.5. [Ipunoxenus 4 2 2
IIPOU3BOHOMU
Tema 2.6. Tuddepenmnman 6 4 2
byHKIIH
Tema 2.7. HeonpeneneHHbIi 14 4 6 4
HHTETpa
Tema 2.8. OnpeneneHHbIn 12 4 4 4
WHTETPAN U €r0 MPUIOKEHUS
Paznen 3. ®ynkuun 22 8 6 8| VK-1.1
HECKOJIbKHX IIePEeMEHHbIX YK-1.2
Tema 3.1. @yHKIMH IBYX 10 4 2 4| VK-1.3

MIEPEMEHHBIX
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Tema 3.2. /IBoiiHOM UHTETpA 6 2 2 2

Tema 3.3. KpuBonunerinbie 6 2 2 2
MHTETpaJbl

Pasnen 4. O0bIKHOBEHHBIE 16 8 4 4| YK-1.1
au¢ppepeHIHAIBHbIE VK-1.2
YPaBHEHU VK-1.3
Tema 4.1. JluppeperuunsansHpie 8 4| 2| 2|OIK-1.1
YpaBHEHHUS TIEPBOTO MOPSIIKA

Tema 4.2. TuddepeHunansHbie 8 4 2 2
YPaBHEHHS BBICIIUX TOPSIKOB

Paznen 5. Paabl 17 6 8 3| VK-1.1
Tema 5.1. Unciossle psbl 9 4 4 1| YK-1.2
Tema 5.2. @yHKIIMOHATIBHBIE PSAABI 8 2 4 2| YK-1.3
Pa3znen 6. Teopusi BepositHocTeii | 114 18| 28| 68| VYK-1.1
U MaTeMaTH4eCKas CTATUCTHKA VK-1.3
Tema 6.1. BefieHrE B TEOPHIO 12 2 2 8| OIIK-1.1
BEPOSATHOCTEM

Tema 6.2. OCHOBHBIE TEOPEMBI 14 2 2| 10
3JIEMEHTAPHOU TEOpUH

BEPOSITHOCTEM

Tema 6.3. [ToBTOpHBIE 14 2 21 10
HE3aBUCHMBIE HCIIBITAHUS

Tema 6.4. JluckperHbie 16 2 41 10
CIIy4aifHbIC BETNIIHBI

Tema 6.5. HenpepriBHBIC 16 2 41 10
CIIy4aifHbIC BETNIIHBI

Tema 6.6. MaremaTnueckas 20 4 6| 10
CTaTUCTUKA

Tema 6.7. DneMeHTbI TEOpUU 22 4 8| 10
KOppeIsnun

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

Tema 7.3. Dx3amen 3 3 3

Hroro 265 9| 74| 86| 96

5.2. Conep:kanue pa3iaejioB, TeM IUCHUATIINH

Pa3zoen 1. /lunenitnas ancedbpa u ananumuyeckan 2eomempus
(Iekyuonnwie 3anamusn - 18u.; Ilpakmuueckue 3anamusn - 20u.; Camocmoamenvnasa paooma -
4u.)

Tema 1.1. Mampuywl
(IIpaxmuueckue 3anamus - 24.; Camocmosmenvras paboma - 24.)

Marpuipl, ux Buzabl. Onepanuu Haj MaTpULlaMH, cBoiicTBa. Panr marpuusl. [Ipunoxenns marpui

Tema 1.2. Onpedenumenu
(Jlekyuonnwvie 3ansamus - 2u.; Ilpakmuyeckue 3anamusi - 24.)

Omnpenenureny MaTpHil MaibIX HOPSAKOB: MHUHOpBI, anredOpan-4eckue JOMOJHEHUS K JIEeMEHTaM
KBaJPaTHBIX MaTpHULI.
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Tema 1.3. Obpamuas mampuya

(Jlekyuonnwvie 3ansimus - 2u.; IIlpakmuyeckue 3anamusi - 24.)

[Ipumenenne ompenmenuTenel K  BBIYKMCICHUIO oOOparHOW  Marpuibl:  (opmyna (Meron
MPUCOCTUHEHHONW MaTpHIlhl). PerieHne MaTpuyHbIX ypaBHEHUH

Tema 1.4. Xapakmepucmuxu mampuy
(Jlekyuonnwvie 3ansamus - 2u.; [Ipakmuyeckue 3anamusi - 24.)

XapakTepuCTUKHA MaTpHUIl: COOCTBEHHBIC YHCIIa, COOCTBEHHBIE BEKTOPHI, PAHT, IPOAYKTUBHOCTh

Tema 1.5. Bekmopui

(IIpaxmuueckue 3anamus - 24.; Camocmosmenvras paboma - 24.)

OcHOBHbBIE IOHATHS, TUHEWHBIE OTEpaIlMK Ha/l BEKTOPAMH Ha TUIOCKOCTH B TE€OMETPUUYECKOH Gopme.
Paznoxxenue Bek-topa 1o 6asucy. JInHelHble onepanny HaJl BEKTOpaMHU B KOOPIAUHATHON GopMme.

Tema 1.6. Ilpouszsedenus 6ekmopos

(Jlekyuonnvie 3ansimus - 2u.; IIpakmuyeckue 3anamusi - 24.)

CkamsipHOE TIpOM3BEJCHUE BEKTOPOB: OIPEACIICHHE, CBOMCTBA, KoopaWHAaTHas (opma. YciaoBus
KOJUTMHEAPHOCTHU ¥ MEPIICHANKYISIPHOCTH BEKTOPOB.

BekropHoe 1 cMenraHHOe TPOU3BEICHHE BEKTOPOB: ONPEEICHUE, CBOMCTBA, KOOpIUHATHAS (hopMa.
YcnoBre KOMIUTAHAPHOCTH BEKTOPOB

Tema 1.7. BekmopHnoe npocmpancmeo

(IIpaxmuueckue 3anamusi - 14.)

[ToHsITHE BEKTOPHOTO N-MEPHOTO MPOCTPAHCTBA, PA3MEPHOCTh U 0a3UC BEKTOPHOTO MPOCTPAHCTBA,
Mepexo/ K HOBOMY 0a3ucy, TUHEHas 3aBUCUMOCTh BEKTOPOB

Tema 1.8. Ilpamas na nnockocmu

(Jlekyuonnvie 3ansimus - 2u.; IIpakmuyeckue 3anamusi - 14.)

[Ipsimass nUHHUS B ITUIOCKOCTH, BHJBI €€ YypaBHEHHWH. B3aWmMHOe pacloliokeHHue NpSIMBIX Ha
II0CKOCTH. PaccTrossHEe OT TOYKH 10 TipssMoi. OTOpHBIE 3aa49i Ha MPSIMYIO JIMHUIO B TUIOCKOCTH.

Tema 1.9. Ilnockocmo

(Jlekyuonnvie 3auamus - 24.)

VYpaBHEHHs IUIOCKOCTH B IMPOCTPAHCTBE. B3aMMHOE paclonoXeHUe IUIOCKOoCTeH. PaccrosHue ot
TOYKHU 10 TIPSAMOM.

Tema 1.10. IIpsimas 6 npocmpancmee

(Jlekyuonnwvie 3ansimus - 2u.; [Ilpakmuyeckue 3anamusi - 24.)

VYpaBHeHUs TpsSMOM B MNPOCTPAHCTBE. B3auMHOE pacmojioKeHUE TMPSIMBIX B MPOCTPAHCTBE.
B3anmHoe pacrnionoxxeHnue npsiMoi ¥ IMJI0OCKOCTH B IPOCTPAHCTBE.

Tema 1.11. Kpusvle smopozo nopsoxa

(Jlekyuonnwvie 3ansamus - 2u.; [Ilpakmuyeckue 3anamusi - 24.)

OKpy>XHOCTb, JUIUIIC, TUMepOoa, mapadoia, UX XapaKTepUCTU-KU U cBoiicTBa. OO1iee ypaBHEHHE
KPHUBOU BTOPOTO MOPsAIKA

Tema 1.12. KomnnekcHule uucna

(Jlekyuonnwvie 3ansimus - 2u.; IIpakmuyeckue 3anamusi - 24.)

MHOXeCTBO KOMILJIEKCHBIX 4YHces. AnreOpanyeckas (hopma KOMIUIEKCHOTO uucia. JleHcTBusa Han
KOMITJICKCHBIMU YHUCJIAMH. ['eomeTprueckoe M300paKeHHE KOMITJICKCHOTO YHUCIIa.
TpuroHomerpruueckas popmMa KOMIZICKCHOTO YHCJIa.
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Pazoen 2. Mamemamuueckuii ananu3
(VIekyuonnwie 3anamusn - 16u.; Ilpakmuueckue 3anamusn - 20u.; Camocmoamenvnasa paooma -
9y,)

Tema 2.1. @yHxyus 00HOU nepemeHHOU

(IIpaxmuueckue 3anamus - 24.; Camocmosmenvras paboma - 14.)

Omnpenenenue (¢yHKuMM, crnocoObl 3amaHus. Buabl uHTepBanoB. OCHOBHBIE 3JIEMEHTApHBIC
¢yukuuu. OOnacTh OnpeneneHus, MHOXKECTBO 3HAUCHUH (QYHKIMH, aJrOPUTMbI MX HAXOXKICHHS.
Onpenenenue rpaduka GyHkun. [eomerpuueckue npeodpazoBanus rpadukos GpyHKImiA. YeTHOCTH
(HEYEeTHOCTh) U MEPUOJUYHOCTh (DYHKLUH, OTpe/iee-Husl U IPUMEPHI.

Tema 2.2. Ilpedenvi

(IIlpaxmuueckue 3auamusi - 24.)

[TocnenoBarenbHOCTH, WX BHABL. [loHATHE Tpenena mocieaoBarenbHOCTH. [loHATHE Tmpenena
byHKIMKM, onpeneiieHus W npuMmepbl. OCHOBHBIE TEOpeMbl O Tmpeneiax. Packpeithe
HEOIpPEIEIECHHOCTEN

Tema 2.3. Henpepvigrnocms ¢hyHxyuu

(IIpaxmuueckue 3auamusi - 24.)

Ompenenenue HenpepbiBHOW (GYHKIMHU, TpuMepbl. CBoicTBa (yHKIMA, HENPEPBHIBHBIX B TOYKE.
OyHKIIMK, HETpepbhIiBHBIE Ha TmpomexyTke. CBoicTBa (yHKIMI, HENMPEPBHIBHBIX Ha OTPE3KE.
Knaccudukanus Touek pa3peiBa QyHKIIHH.

Tema 2.4. Ilpouzsoouas ¢ynxyuu 00HOU nepemenHoll

(Jlekyuonnwie 3anusamus - 24.)

[TpousBonnas Qynkmuu. [eomerpuueckuit u (PU3NYECKUl CMBICT MPOU3BOAHOW. DOpMYIBl U
npaBuia g hepeHIupPOBaHMS.

Tema 2.5. Ilpunosicenus npouzeo0Hou

(Jlekyuonnwvie 3ansamus - 2u.; [lpakmuyeckue 3anamusi - 24.)

[IpaBuno Jlomurana. Bospactanue u yObiBaHue (YHKIMHM, TpPU3HAKWA. TOYKHM S3KCTpeMyma U
SKCTPEMYMBI (PYHKIMHA. BBIMYKIOCTh, BOTHYTOCTH, TOUKM meperuda. I[Ipom3BogHBIE BBICIINX
nopsakoB. Cxema uccnenoBanus QyHKIUN

Tema 2.6. Jlugppepenyuan gpynkyuu

(Jlekyuonnwvie 3anamus - 4u.; Ilpakmuyeckue 3anamusi - 24.)

Juddepennunan GpyHKIUN, reOMETpUIECKHi cMbIch quddepennmana. [IpudnmkeHHble BEIYUCICHUS
¢ noMo1npto auddepennnana

Tema 2.7. Heonpedenennuiti unmezparn

(Jlexyuonnvie sanamus - 4u.; [lpakmuueckue 3anamus - 6u.; CamocmosmenvHas paboma - 44.)
[TepBooOpasnas ¢ynkumu. OmnpeneneHue HEONPEACICHHOTO HMHTETpaia, €ro CBOWCTBa, TabmuIa
WHTETPaJOB OCHOBHBIX JJIEMEHTApPHBIX (YHKIUH. MeTombl MHTErpUPOBaHHS: TaOIMYHOE, 3aMEHA
NEpEeMEHHON, HWHTETPHUPOBAHUE TI0 YaCTSAM, HWHTETPHPOBAHUE TPUTOHOMETPHUCCKUX (QYHKITHIA,
WHTETPUPOBAHUE IPOOHO-PAMOAHIBHBIX (DYHKITHHA

Tema 2.8. Onpeodenenunvlii unHmezpan u e2o NPULOHCEHUs
(Jlekyuonnwvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 44.)
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[Tonatue ompenenenHoro wuHrerpana. Popmyna Heiotona-JleliOnuna. Ieomerpuueckuit u
¢bu3nUecKkuii CMBICI OmpeneNeHHOro uHTerpaia. OCHOBHBIE CBOMCTBA W TpaBWJIA BBIYHUCICHUS
OIIpE/IETICHHBIX UHTErPAJIOB. 3aMEHa IEPEMEHHON B OIIPEEIIEHHOM HHTerpaie. MIHTerpupoBanue 1o
yacTsM B omnpeAeseHHOM uHTerpaie. [lpunoxenus ompeneneHHoro uurerpana. HecoOcTBeHHbIE
UHTErPaJIbI

Pa3zoen 3. @ynkyuu HecKONbKUX NEPEMEHHBIX
(Vlekyuonnote 3anamusn - 8u.; Illpakmuueckue 3anamus - 6u.; Camocmoamenvnas pavoma - 8u.)

Tema 3.1. @yHxyuu 08yx nepemeHHvIX

(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 44.)
OcHoBuble moHsATHS. [Ipemen u  HeNpepbIBHOCTh (PYHKIHUM JBYX TEepeMEHHOH. YacTHbie
npousBoaHble M auddepenimanel. [pagueHT W TPOU3BOAHAS IO HAMPABICHUIO. DKCTPEMYMBI
(GYHKIMH IBYX TIEPEMEHHBIX

Tema 3.2. /[sotinou unmezparn

(Jlekyuonnvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 24.)
OcHOBHbIE TIOHSTHS, T€OMETPUUYECKU CMBICI. BbIunciieHne IBOWHBIX HHTETpajioB. BeipaxkeHue
yepe3 NOoJIApHbIe KOOpAUHAThL. [IpuioxkeHus: ABOMHBIX HHTErPAIOB

Tema 3.3. Kpueonunetinvie unmeepansi
(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 2u.; Camocmosmenvras paboma - 24.)

KpuBonuHelHbI HHTETpaJl IEPBOTO PO/Ia U BTOPOTO poaa. MeToibl BHIYUCICHUS

Pa3zoen 4. Ooviknoeennwle ougghepenyuanvrvie ypasHeHus
(VIekyuonnwvie 3anamus - 84.; Illpakmuueckue 3anamus - 4u.; Camocmoamenvhnasn paooma - 44.)

Tema 4.1. Jlugppepenyusanvhvie ypasHerus nepeoco nopsoka

(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 24.)
OcHoBuble moHATHS. JuddepeHinanbHple ypaBHEHHS TEPBOTO MOPSAIKA: C Pas3IesIOIIMMUCS
nepemeHHbIMH.  OnmHoponubie  nuddepeHnmanbapie  ypaBHeHUs.  JIMHeWHBIE  OXHOPOIHBIE
muddepeHnnanbHble ypaBHeHs | mopsaka

Tema 4.2. Jlugppepenyuanvrvie ypasreHus 8blCULUX NOPSAOKOS

(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 24.)
JuddepeHnnanbable  yYpaBHEHHUS BBICIIMX TIOPSIKOB, JOIMYCKAIOUINE TMOHIDKEHUE MOPSAIKA.
Juddepenunanbable ypaBHEHHS N OPSIKA

Pazoen 5. Paowo
(Vlekyuonnote 3anamusn - 6u.; Illpakmuueckue 3anamus - 8u.; Camocmoamenvnas pavoma - 3u.)

Tema 5.1. Yucnoswvie psowvi

(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue 3anamus - 4u.; Camocmosmenvrasn paboma - 14.)
OCHOBHBIE MOHATHUS, CXOAUMOCTb. OCHOBHBIE TEOPEMBI O CXOIAIIUXCS YUCIOBBIX psanax. [Ipuznaku
CXOJIMMOCTU U PACXO-IUMOCTH PSAJOB C MOJIOKUTEIbHBIMU WICHAMH: IIPU3HAKU cpaBHeHUs1, Komn,
HanamOepa, WHTErpaJbHbIA. 3HAKOMEPEMEHHBIH psana. 3Hakodepeayromuiics psa. Ilpusnak
JleitbHuna. YeinoBHas u abCOMIOTHAS CXOMUMOCTH. CBOW-CTBa a0COIIOTHO CXOISIIUXCS PSIIOB.

Tema 5.2. @yuxyuonanibHvle psodbl
(Jlexyuonnvie 3anamus - 24.; Ilpaxmuueckue 3auamus - 4u.; Camocmosmenvras paboma - 24.)

Creniennblie psanbl. [Ipumenenue psioB K mMpuONMMKEHHBIM BeuuciaeHUsIM. [lonsiTre o psagax dypee,
MPWIOKEHUS PYHKIIMOHAIBHBIX PS/I0B.
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Pa3zoen 6. Teopusa eéepoamnocmeit u mamemamuydeckan CMamucmuKka
(Iekyuonnwie 3anamusn - 18u.; Ilpakmuueckue 3anamusn - 284.; Camocmoamenvuasa paooma -
68u.)

Tema 6.1. Beeoenue 6 meopuro seposimumocmell
(Jlekyuonnwvie 3anamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvrasn paboma - 84.)

OcHoBHBIE TOHATUS. Buapl ciydailHBIX CcOOBITMI M omepanuu Hajg HUMHA. OnpenencHus
BEpOATHOCTH coObITHs. KomOuHaToprka

Tema 6.2. OcHosHble meopembl IeMeHMApPHOU Mmeopul 6eposiImHOCmel
(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 2u.; Camocmosamenvras paboma - 10u.)

Teopembl criokeHUs1 1 yMHOXKeHUs1. Dopmyra mosiHoi BepoaTHocTH. Popmyiisl balieca.

Tema 6.3. [loemopuvie He3asucuMble UCHLIMAHUS
(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 2u.; Camocmosamenvras paboma - 10u.)

®opmyna . bepnymiu. HauBeposTHeiniee 4YMCIO HACTyIUIeHUs ucnblTaHusA. JlokanpHas u
WHTerpasibHast popmynsl Myaspa-Jlamnaca.@opmyna I[Tyaccona

Tema 6.4. /[uckpemusie cuyuatinvie 6eIUYUHbL
(Jlekyuonnvie 3anamus - 2u.; [lpaxmuueckue sanamus - 4u.; Camocmoamenvrasn paboma - 10u.)

[Tonatue cmyyaitHo BenuuuHbl. CrnocoObl 3alaHMsl IUCKPETHBIX ciydyailHbix BennuuH (CB).
Yucnossie xapakrepuctuku JICB. Hexkoropseie 3akoHbl pacnpeaenenus JJCB

Tema 6.5. Henpepwvignvie cnyuaiinvie genuyunbl
(Jlexyuonnvie 3anamus - 24.; Ipaxmuueckue 3auamus - 4u.; Camocmosamenvras paboma - 10u.)

Wuterpanbras dhynknus pactnpeaenenus. Juddepennamnpaas GyHKuus pacnpeaeneaus. YuciaoBbie
xapakrepuctruku HCB. Hekotopslie 3akonbl pacnpenenenus HCB.

Tema 6.6. Mamemamuueckas cmamucmuxa
(Jlekyuonnvie 3anamus - 4u.; [Ipaxmuueckue sanamus - 6u.; Camocmoamenvrasn paboma - 10u.)

BriOopouHblit MeTOA ¥ CIOCOOBI COCTaBIEHUS BBIOOPOK. CTaTUCTHYECKOE pACHpeeieHUe U €ro
reOMETPUUECKOe

n3o0pakeHne. YucioBble XapakKTEPUCTHUKU BApHALIMOHHOTO psiia. CTaTUCTUYECKOE OI[CHUBAHUE.
JloBeputenbHble HHTEpBaNIbl. OOBEeMbI BHIOOPOK

Tema 6.7. Dnemenmul meopuu KOpperayuu
(Jlexyuonnvie 3anamus - 4u.; Ipaxmuuecxue 3anamus - 8u.; Camocmosamenvras paboma - 10u.)

[TonsiTHe KOPpEAMOHHON 3aBUCUMOCTH. JIMHEHas koppemsius u ee mapamerpbl. Koaddurment
KOPPEJISIIIUU U €r0 CBOMCTBA

Pazoen 7. Ilpomesxcymounas ammecmayus
(Brheayoumopnas konmaxkmuas paooma - 9u.)

Tema 7.1. Oxzamen 1
(BreayoumopHas konmaxmuas paboma - 34.)

OKk3ameH 1
Tema 7.2. Dxzamen 2

(BreayoumopHas konmaxmuas paboma - 34.)
OK3aMeH 2
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Tema 7.3. Dxzamen 3
(BreayoumopHas konmaxmuas paboma - 34.)
OKk3aMeH 3

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. /luneintnas ancedbpa u ananumuyeckan 2eomempus
Dopma KOHMPOJIA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.

Hana marpuna A. Yemy paBHa cymma 3JIEMEHTOB, PAcIOJOXKEHHBIX HA IVIABHOM AMArOoHajau 3TOU
MaTpHULbI?
2 5-7)

31 4)

2. IIpounraiite 3agaHNe W 3aITUIITNTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.

Hana wmarpuna A. Torma cymMma »JIE€MEHTOB, PACHOJIOKEHHBIX Ha TOOOYHOM JHAroHaNM 3TOM
MaTpuIbl paBHa...

3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Marpuily A MOKHO YMHOXXHUTh Ha Matpuily B, ecnu ...

4. TlpounTaiiTe 3a7aHMe W 3aNMIINTE Pa3BEPHYTHIM, 000CHOBaHHBIM oTBeT. IIpoumnTaiite
3a/laHi€ U YCTAaHOBUTE COOTBETCTBUE.
Kakoe neficTBue MOXHO BBIIOJIHUTD HaJl MaTPULIAMMU:
1 cnoxenue
2 BBIUUTAHUE
3 nenecuue
4 ymMHOXEHHE

5. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Jana marpuna A. Uemy paBHO anreOpandeckoe JOMOTHEHUE 3IeMeHTa a22

3 —4]
A=
Ls 1

6. IlpouwraiiTe 3amaHue, BbIOEpPUTE TPABWIbHBIE OTBETHI, 3alMIINTE APTYMEHTHI,
000CHOBBIBAIOIINE BEIOOP OTBETOB.

Henb3s HailTH yaCcTHOE OT AEIICHUS ABYX. ..
1 BEKTOPOE
2 MaTpKML
3 onpeaenuTensi
4 HEHYNEBbIX YMCEn

7. [IpounTaiiTe 3aJaHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

Hana marpuna A. Uemy paBHO NPOU3BEIEHHUE 3JIEMEHTOB NEPBON CTPOKHU €€ TPAHCIIOHMPOBAHHOMN
MAaTpHULIbI

,_[3-4)
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8. IIpounTaiiTe 3a1aHKE U 3AMUIINTE PA3BEPHYTHIA, 000CHOBAHHBINA OTBET.
YroObl BEIUMCINTH IPOU3BECHNE 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 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII 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 3aJaHKNe U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
CBOMCTBO KOMMYTaTUBHOCTH CJIOKCHHUS MaTPHLL, 3aIIUCHIBACTCS B BUJE!

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

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

4 | O (o+BlA=cb+BA

11. TlpounTaiiTe 3agaHUe U 3aTUIITUTE pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Onpenenurens MpeaCTaBIsSET COOOH ...

MpAMOYTONbHYH) TaGMMLLY.
Yucno.

MepeMeHHYH BETMUUHY.

P LN e

YpaeHeHWe,

12. TIpounTaiiTe 3a/laHue U 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.
Bribepure BepHOE yTBEpIKICHHUE:

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, 000CHOBAHHBINA OTBET.
[Topsinok onpenenurens — 310:

AWAMN3Z0H ZHaYEHWA ero 3MNEMEHTOE
2Ha4YeHWe onpedennTena
HMCNO era CTpok 1 cTonbuoe

BN

CyMMa MHOEKCOE NocnejHero snemMeHTa I'IOC.I'IE,EI,HEﬁ CTPOKKW

14. TIpounTaiiTe 3a/laHNE 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.
Cuctema MHEHHBIX anreOpanyecKux ypaBHEHUN MOXKET ObITh 3arucaHa

1 [ D B eBwge onpegennTens
2 B MaTpWuHOW dopme
3 | © B eexkTopHOR dopme
4

B BWIE NpoWUIBedeHWA OBYX CUCTEM

15. TIpounTaiiTe 3a/1aHNe 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.

Cuctema Tpex TMHEHHBIX anreOpandyeckux YpaBHEHUH ¢ TpeMs MepeMEHHBIMU UMEET €IUHCTBEHHOE
pEllIEHHUE, ECIIH. . ..

16. [IpounTaiiTe 3ajaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

Jlisg pemieHus CUCTEMBbI TpeX JMHEHHBIX anre0panyeckux YpaBHEHHHM € TpeMs IepeMeHHBIMU
MetoaoM Kpamepa HE0OXOAMMO BBIUUCITHTb. . ..
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0OMH OMNpedenUTEND
| |ABa onpeaenvTensa
7 | TpW onpegenuTens

PR S

YeTblpe onpedenMTena

17. IlpounTaiiTe 3ajaHKUe U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
TpuBHanpHOE (HyJI€BOE) pEIIEHUE BCETja CYIECTBYET JJIsl CUCTEMBL. ..

18. [IpounTaiiTe 3aJaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBII OTBET.
Cucrema TMHEWHBIX alreOpandecKuX ypaBHEHUN Ha3bIBACTCS OJHOPOIHOM, €CIIH. ...

1 | O onpegenuTent CUCTEMbI PABEH HY MO
2 cB0GOAHbIE UNEHbl PEBHBI HYIHD

3 | © ceobogHele uneHe paBHE eaWHWUE
rer

onpefenyTent CHCTEMbl He paBeH HYNH

19. [IpounTaiiTe 3ajaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

[Tpsimast mpoxoaut uepes Touku O(0;0) u A(-2;1). Ee yroBoit ko3¢ duiineHT paseH. ..
= - 3

1/3
-1/2

1
2
3
4

20. IIpounTaiiTe 3aJaHKe 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, 000CHOBaHHBIN 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 IPOIYKITIH j-20 Bija. ITnaH BBITycKa MPOMYKIHH 3a/1aH MaTPHLEH-CTPOKOil B,
CTOHMOCTB €[JIHNIIBI KakJJ0T0 THIIA CBIPBA (JIeH. €1.) — MaTpHIel-cTononoM P .

OmnpenemnTh 3aTpaThl CHIPhA, HEOOXOIIMBIE I IUIAHOBOTO BBIITYCKA MPOAYKINIH, I OONTYRO
CTOIIMOCTE CHIPBA.

10
P= ; B=(115 110 115).

3
A=|5 :
27
1

— ]
-

2. [IpounTaiite 3a1aHNE U 3aMUIINTE Pa3BEPHYTHIM, 000CHOBaHHBII OTBET.
Pemmre 3amauy

3azanme — 3
IIpeampuaTie BEIMYCKAeT HNPOAYKINNIO JIBYX BILIOB P, P, I HCIOIB3YET CHIPLE TPEX THIIOB
§,.5,. 5, HopMBI pacxoza CBIpbA XapaKTepH3YIOTCA MaTpureil A , riae Kaxublil sIeMeHT a;s
(i=1 Z 3 j=1 2) moxa3mBaeT, CKOTBKO €IHHNI CHIPBA i -20 THIIA PAcXOJyeTcs Ha MPOH3BOI-

CTBO eIHHIIE IPOAYKIIIN j-2o BHIa. IlNaH BHIITYCKA MPOIYKIIHII 3aaH MaTpuieii-cTpokoil B,
CTOHMOCTB €IHHIIEI KakI0r0 THIA ChIPhS (IeH. ell.) — MaTpHueli-cToadmom P .

OmpeennuTs 3aTpaThl CHIPbA, HeOOXOIIIMbIe U1 ITAHOBOTO BBITYCKA IIPOAYKIII, H OOIIyIO
CTOHMOCTb CBIPBA.
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17
6]; B=(86 98 110).

Ll = I
o
Il
—,

[ SR |

3. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN 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 eIIIHIIE IPOIYKIII j-20 BHa. IIMAH BEITYCKA TPOIYKIINI 3a7aH MaTpuieii-ctpoxoit 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.

W
Il
= I ]
e

(18
P= : B=(134 87 124).
22

4. TlpounTaiiTe 3aaHNE W 3aITUIITNTE Pa3BEPHYTHIN, 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

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

Jamanne — 6

IIpennpHATHe BBINyCcKaeT HNPOIYKIHIO IBYX BILIOB P, P, I HCIHOIB3YeT CHIPEE IpEX TIIIOB
S,.8,. 5, HopMsI pacXozia chIpbs XapaKTepH3YIOTCA MaTpiIeii A, Ilie KaxIblil 3MeMeHT a, .,
(i=1% Z 3, j=1 2) moKa3BIBaeT, CKONBKO eIHHII CHIPbA i -20 THIIA PAcXOIYeTcsA Ha IpPOH3BOI-

CTBO eIHHIIEI DPOXYKIINI j-20 Bija. [ITaH BEITYCKA IPOXVKIINII 3aaH MaTpHIeii-cTpokoil B,
CTOHNMOCTE €ITHIIE! KakI0T0 THIIA CEIPEA (IeH. ell.) — MaTpHueii-cTondnom P .

OmpenenITs 3aTPaTsl CHIPhA, HEOOXOINMEIE [IA TIAHOBOTO BBIMYCKA MPOJYKININ, I OOMIVIO
CTOHIMOCTE CHIPEA.

e

18
P:ng]; B=(124 162 172).

[75]
L ¥

Dopma koHmpoas/oyenounoe cpeocmso: Ketic-3aoanue
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Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.

[Ipennpusitue mo mnepepabOTKe NOJE3HBIX HCKOMAEMBIX BBIMYCKaeT TPH BHJAa MHHEPAJIbHBIX
yA0OpeHHid, cHonb3ys ChIpbE TPEX THIOB. Tpedyercs ompenenuTs 00bEM BBITYCKAa MHUHEPAIbHBIX
yAOOpEeHH Ka)/10ro BUA MPU 33JJaHHBIX B TAOJIUIIE 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. IIpounTaiite 3agaHNE W 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
HpeI[HpI/IHTI/Ie 10 Hepepa60TKe IMMOJIC3HBIX HCKOIMACMBIX BBIITYCKACT TpPpHU BHJAd MHUHCPAJIBbHBIX
ya0OpeHHid, ncronb3ys ChipbE TPEX THIOB. Tpebyercs ompenenuTbh 00bEM BBIMTYCKAa MHUHEPAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPU 33JJaHHBIX B TAOJIHUIIE 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.
HpeI[HpI/IHTI/Ie 10 Hepepa60TKe IMMOJIC3HBIX HCKOIMACMBIX BBIITYCKACT TpPpHU BHJAAd MHUHCPAJIBbHBIX
yA0OpeHHid, cHonb3ys ChIpbE TPEX THIOB. Tpebyercs ompenenuTbh 00bEM BBIMTYCKAa MHUHEPAIbHBIX
yAOOpEeHH Ka)/10ro BUA MPU 33JJaHHBIX B TAOJIUIIE 3ar1acax 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 W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
HpeI[HpI/IHTI/Ie 10 Hepepa60TKe IMOJIC3HBIX HCKOIMACMBIX BBIITYCKACT TpPpHU BHJAAd MHUHCPAJIBbHBIX
yA0OpeHHid, ncHonb3ys ChipbE TPEX THIOB. Tpebyercs ompenenuTbh 00bEM BBIMTYCKAa MHUHEPAIbHBIX
yAOOpEeHH Ka)/10ro BUa MPH 3aJJaHHBIX B TAOJIHUIIE 3aracax ChIpbsl.

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 BHUJAAd MHUHCPAJIBbHBIX
ya0OpeHHid, cHonb3ys ChIpbE TPEX THIOB. Tpebyercs ompenenuTbh 00bEM BBITYCKAa MHUHEPAIbHBIX
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
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Dopma koHmpos/oyenounoe cpeocmeo. Pacuemno-epagpuueckas paboma
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
BerarcnuTh onpeneauTens 4eTBePTOro mopsiaKa:
a) pa3jIoXKEHHUEM 110 IIEMEHTAM PsAa;
0) CBeZICHHEM K TPEYTOJILHOMY BU]TY.

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

2. IIpounraiite 3aHaHNE W 3aITUIITNTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Brrancnuts OIpeaACIUTCIIb YCTBCPTOT'O MOPAAKA:
a) pa3jIoKEHHUEM 110 IIEMEHTAM PsAa;
0) cBeleHHEM K TPEYTOJIbHOMY BHTY.

-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 OIpeACIUTCIIb YCTBCPTOI'O MOpAAKA:
a) pa3jIoKEHHUEM 110 IIEMEHTAM PsAa;
0) cBeleHHEM K TPEYTOJIbHOMY BHTY.

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

4. IlpounTaiiTe 3aJaHUE U 3aMUIINTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
BeruncnuTh onpeneanTens 4eTBEPTOro NopsiaKa:
a) Pa3JIoKEHUEM I10 JIEMEHTaM psijia;
0) CBEIIEHUEM K TPEyTOJIbHOMY BHULY.

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

5. Ilpounraiite 3a1aHue U 3aIIUIIUTE 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
noo9 1 2

TTonrorosneno B cucteme 1C:Yuusepcurer (000009192) Crpanuria 16 u3 35



Pazoen 2. Mamemamuueckuii ananu3
Dopma KOHMPOA/0OYeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe W 3aUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Haiitu npenens! pyHKuunit

limtg2x-ctgbx;
x—0

2. IlpounTaiite 3agaHNe W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Haiitu npenens! pyHKuumit

lim——;
x=081n9x
3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII OTBET.
Haiitu npenensr hyHKINN
arcsin2x

“1117.,
x—=0 3_\‘

4. TlpounTaiiTe 3aaHNE W 3aITUIITNTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Haiitu npenens! pyHKuunit

. 4x
lim :
*=>0arctg3x

5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBII OTBET.
Haiitu npenensr hyHKINN

. Sx
lim

x>0 gresindx

Dopma koHmpona/oyenournoe cpeocmso: Komnemenmnocmuo-opuenmuposannoe 3a0anue
Bonpocui/3adanus:
1. TlpounTaiiTe 3amaHue W 3aNMUIINTE PAa3BEPHYTHIA, 0OOCHOBaHHBIA OTBET. [IpoumnTaiite
3aJIaHKE U 3aMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
Boruncnute npeaen GpyHKIuu

. x*+3x—4
lim ——
et —5x—6
2. IIpounTaiite 3agaHNE W 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
BriGepute npaBuiIbHOE yTBEPKICHUE:

1) 3nauenue npeaena GyHKIMUA HE AMHCTBEHHOE
2) NOCTOSIHHBIM MHOKHUTEIb HEJIb3s1 BBIHOCUTH 3a 3HAK Ipeena
3) NOCTOSIHHBIN MHOXHTEb MOYXXHO BBIHOCHUTD 3a 3HAK Ipefeiia
4) npeaen MOCTOSTHHOM BEJIMUMHBI PABEH HYIIO
3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
[Tpu neneHny NOCTOSHHOW BEJIMYMHBI HA OECKOHEUHO MAIYIO ITOJIy4aeTCs. . .

1) nepemMeHHas BeIMUnMHA

2) OECKOHEYHO Majiasi BeJIuIruHa
3) orpaHuyeHHasl BETUYMHA
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4) 6eCKOHEYHO OOJIbIIas BETUIHHA
4. IlpounTaiite 3aJaHUE U 3aMUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII OTBET.
[Tpu neneHny NOCTOSHHON BEJIMYMHBI HA OECKOHEUHO OOJIBIIYIO MOIyYaeTcs. . .

1) mepeMeHHast BEJIMYMHA
2) GECKOHEYHO Majiasi BeTHIrnHa
3) orpaHuyeHHas BeJIMYMHA
4) 6eCKOHEYHO OOJIbITIas BETUIHHA
5. Ilpounraiite 3a1aHue U 3aIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
Boruncnute npeaen gyHKIuu
x?—4
lim ——
x->-2x + 2

6. IlpounraiiTe 3amaHue W 3aNUIINTE Pa3BEPHYTHIA, O0OOCHOBaHHBIA 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
YPaBHEHUEM. ..

3+4x
y:

X

8. [IpounTaiiTe 3a1aHNEe 1 3AMMIINATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
CKOJIbKO BEpTHKAIBHBIX ACUMITOT UMEET IpapuK QyHKIIUH

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

1. umeet pazpeiB I pona.
2. nmeet paspeiB Il pona
3. ompezeneHa U HE UMEET pa3phiBa.
4. onpeziesieHa M UMEET yCTPAHUMBIN pa3phIB.
1

flx)=8x3

10. [IpounTaiiTe 3ajaHKNE 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 mpou3BoIHON GYHKIIUN y=Yy(X)

B TOYKE C abCIHCCON X = 3

y(x)=In(4-x)
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12. IIpounTaiiTe 3a/laHe 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
MarepuanbHasi TOUKa JBHXKETCS MO 3aKoHY X(t). Uepe3 CKOIbKO CEKyHJ IOC]e Hadajla JBHKEHUS
ycKopeHue To4uku Oynet paBHa 10 m/c2?

1.,
x(r)=§r' -t +9r+11

13. [IpounTaiiTe 3ajaHKUE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBII OTBET.
Kputnueckumu Toukamu QyHKIHH y=y(X) SBJISIOTCS TOUYKH ...

3 2
y=x"—3x"+9

14. IIpounTaiiTe 3ajaHNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
Toukoit mepernba GyHKIINN y=y(X) ABISETCA TOUKA C aOCIIUCCOI paBHOM. ..

yv=x"+6x

Dopma konmpons/oyenounoe cpeocmeo. Pacuemno-zpaguyeckas paboma
Bonpocwi/3aoanus:
1. IlpounTaiite 3a1aHue U 3aUIINTE Pa3BEPHYTHI, 000CHOBAaHHBIN OTBET.

HccnenoBare naHHble (QYHKIUH MeTtomamu au((EpeHIIUAIbHOTO HCYUCICHUS W MOCTPOUTH HUX
rpadpuku. B myHKTEe 0) JOMOTHHUTENBHO COCTAaBUTh YPAaBHEHUs KacaTeJIbHOH M HOPMAJH,
MIPOBEICHHBIX K TpaduKy QyHKIUU B Touke X0

4 X2 +1
a) ) l+.1‘2 ) . X

2. IlpounTaiite 3aHaHNE W 3aITUIITUTE Pa3BEPHYTHIN, 000CHOBAHHBIN OTBET.
HccnenoBare naHHble (QYHKUIUM MeTogamMu Au(p(epeHIIHalbHOTO HCYUCICHUS U MOCTPOUTH HUX
rpa¢puku. B myHkTe O©) JONMOJHHUTENBHO COCTABUTh YPAaBHEHUS KacaTeIbHOH M HOpMAaJH,
MPOBENEHHBIX K rpaduky GyHKIuu B Touke X0

X X
2. a) y=—0; 0) y=——7, x, =2
X +2 9—x

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
HccnenoBare naHHble (QYHKIUH MeTogamMu Au(p(epeHIIHalbHOTO HCYUCICHUS U MOCTPOUTH HUX
rpa¢puku. B myHkTe O©) JONMOJHHUTENBHO COCTAaBUTh YPAaBHEHUS KacaTeIbHOH M HOpMAaJH,
NPOBENEHHBIX K rpaduky GyHKIuu B Touke X0

9; 2
X 6) v= X

3. a) V= —
Tox—1

o

x’+9

4. TlpounTaiiTe 3aaHNE U 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
HccnenoBare naHHble (QYHKUIUM MeTogamMu A (epeHIIHalbHOTO HCYUCICHUS U MOCTPOUTH HUX
rpa¢puku. B myHkTe ©) JONOJHHUTENBHO COCTAaBUTh YPAaBHEHUS KacaTedbHOH M HOpMAaJH,
NPOBENEHHBIX K rpaduky GyHKuu B Touke X0

X X

4. a) V=- 6) y=—mH. x, =—1.

2 b
X" +1
5. [IpounTaiiTe 3a1aHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
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HccnenoBare naHHble (QYyHKIUH MeTtomamu au((EpeHIIUAIbHOTO HCYUCICHUS W MOCTPOUTH HUX
rpadpuku. B myHKTEe 0) JONMOTHHUTENBHO COCTAaBUTh YPAaBHEHUs KacaTeIbHOH 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
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe U 3aUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
Haiiti 1 n300pa3uTh Ha TUIOCKOCTH 00JIACTh ONpeaeieHus QyHKITUN

Haiitu u n306pa3uth Ha INIOCKOCTN 00J1aCTh ONpeae/IeHus (QYHKITH

flp =L
Xy

2. [IpounTaiite 3a1aHUE U 3aMUIINTE Pa3BEPHYTHIM, 000CHOBaHHBII OTBET.
Haiitu 1 1300pa3uTh Ha MIIOCKOCTH 00JIACTh onpeneacHust QyHKIINHA

Haiiti 11 13006pa3uTh Ha IIIOCKOCTH 001ACTh OoNpeaeneHnsd QpyHKINN

S, y)=lg3

3. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
HaiiTi 1 n300pa3uTh Ha TUIOCKOCTH 00JIACTh ONpeaeieHus QyHKITUN

Haiitu u n306pa3uTh Ha MIOCKOCTH 00J1acTh onpeseeHnsa (QyHKITIHI

fxy) =TV L x 2y,

4. TlpounTaiite 3aaHNE U 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Haiiti 1 n300pa3uTh Ha TUIOCKOCTH 00JIACTh ONpeaeieHus QyHKITUN

Haiiti 1 1300pa3uTh Ha IDIOCKOCTH 00J1acTh ONpeeIeHIsI (YHKITII
2_ 2 >
fx,y)=208000 4 4y -2 —y?

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

Haiiti 1 1300pa3uTh Ha TUIOCKOCTH 00JIACTh ONpeaeieHus QyHKIIUN

Haitti 11 u306pa3nTh Ha IIOCKOCTH 00NIacTh onpeaeneHnsa GyHKINI

f(x, y) _5 Bl 2x—x° —}’2 N ﬁx yS_

Pazoen 4. Ooviknosennvle oughghepenyuanvrvie ypagHenus
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. IlpounTaiite 3a1aHue U 3aUIINTE Pa3BEPHYTHI, 000CHOBaHHBIN OTBET.
JuddepennnanbHoe ypaBHEHUE BUJA ... SIBISIETCS] YPABHEHUEM:

1. bepuynnu
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2. YpaBHEHHUEM C pa3lIeIAIOIIMMHCS TIEPEMEHHBIMU
3. OIHOPOAHBIM YPAaBHEHUEM MIEPBOTO MOPSIIKA
4. JIuHeHHBIM ypaBHEHUEM MEPBOTO MOPSIKA

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

2. [IpounTaiite 3a1aHUE U 3aMUIINTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
JuddepenunanbHoe ypaBHEHHE BUJA ... ABISETCS yPaBHEHUEM:

1. bepnynnu

2. YpaBHEHHUEM C pa3lIeIAIOIIMMHCS TIEPEMEHHBIMU
3. OIHOPOAHBIM YPAaBHEHUEM MIEPBOTO MOPSIIKA

4. JIuHeHHBIM ypaBHEHUEM MEPBOTO MOPSIKA

¥ +yp(x)=q(x)

3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
VYpaBHEHME BUJA ... SIBISIETCS] YPABHCHHEM. . .

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

4. ITpounTaiite 3aJaHUE U 3aMTUIIUTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
Pemenuem nuddepeHnnanibHOTO ypaBHEHUS ... SBSIICTCS CEMENUCTBO (DyHKIIUA
PemenneM qudQepeHIHATEHOTO YPAaBHEHHA
V" +109y"+25y=0

ABIAETCA ceMeiicTBO (YHKIIHI. . .

1 7= e (C, cos(—5x)+ C, sin(—5x))

5 ¥Y=C cos(-5x)+C,sin(-5x)

3 Y =77 (Cx+C)
4 Y=Ce +Ce™

5. [IpounTaiiTe 3a1aHNE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.
VYpaBHeHuE ...
YpaeHeHHe BHIA
L
yU=f(x)

ABIHIETCA YPaBHEHHEM, JOITYCKAKITHM IMOHIKEHHE MOPAIKA, ITVTEM. ..

Pazoen 5. Paowv
Dopma KOHMPoAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. IlpounTaiite 3a1aHue U 3aUIINTE Pa3BEPHYTHI, 000CHOBAaHHBIN OTBET.
JlaHHBIN ps:

1. cxogutcs

2. pacxoauTcs

3. cxonuTcs a0COIIFOTHO
4. cXOIUTCS YCIOBHO
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2. Ilpounraiite 3aHaHNe W 3aITUIITUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

Haiigure obuuit uien psaa
OBWWiA uneH pRAa

p3aEeH

Ay = ——

1. n+1

n+1

5 " T
n

Ry
n

P "

3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBII OTBET.
[Tarerit wien psga 1/2+1/4+1/8+... paBeH...
4. IlpounTaiite 3aJaHUE U 3aMUIIUTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.
ITpu xakom 3Ha4eHuu 1 psa cxogures
Ecmn

. la
lim |2 =]

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...
Pazoen 6. Teopus sepoamnocmeit u mamemamuueckas CMmamucmuKa
@opma konmpons/oyenounoe cpedcmeso. Keiic-3adanue
Bonpocul/3adanus:
1. [IpounTaiite 3a1aHKe U 3aTUIINTE PA3BEPHYTHIN, 000CHOBAHHBIN OTBET.
B marasune xyruieHo 3 anexkrpornpudopa: YailHUK, yTIOT U MBLIECOC.
BepodTtHOCTh BBIXOZA M3 CTPOS B TEUYEHHWE TapaHTUWHOIO CpOKa M KakKIOro M3 HHX
cootBeTcTBeHHO paBHbl 0,05, 0,1 u 0,2.
CocTaBUTh 3aKOH pacHpeieieHUsl CIy4alHOW BETMYMHBI X — 4YHclIa NpUOOPOB, BBIMIEIIINX M3
CTpOsl B TEUEHHE rapaHTUHHOTO CPOKA.
Haiitu ¢pynkuuio pacnpeaeneHus u IoCTpOUTh e€ rpaduk.
2. IIpounTaiite 3agaHNE W 3aITUIITNTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Ha mytu nBwxeHust aBromamuHbl 4 cBeToopa, KaXAblii M3 KOTOPBIX 3alpelaer JalbHeiiee
JBUKEHHUE aBTOMAIIUHBI C BEpOATHOCTBIO 0,5.
CocTaBHTb P/ paclpeeIeHUs YUCIa CBETO(OPOB, IPOMICHHBIX MAIIMHON 10 TIEPBON OCTAHOBKH.
Haiitu ¢pyHkuuio pacnpeaeneHus u MoCTpouTh e€ rpaduk
3. Ilpounraiite 3a1aHue U 3aUIIUTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
B marazune umeercs 15 apromoOuneit onpeneneHHon Mapku. Cpeny HUX 7 4€pHOTO 11BeTa, 6 CEporo
u 2 Genoro.
[IpencraButenu ¢upmbl 0OpaTHIINCh B Mara3uH C MPEAJIOKEHHEM O MpoAake UM 3 aBToMoOuieit
3TON MapkH, 6e3pa3IMyHO KaKoro IBeTa.
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CocTaBHTh psiJl pacrpeaesieHus Yrciia MPOIaHHBIX aBTOMOOMIICH YepPHOTO I[BETa MPH YCIOBUH, YTO
ABTOMOOMIJIM OTOMPAIIUCH CITyYaiHO.
Haiitu pynknmro pacnpeneneHuss ¥ moCTpouTh €€ rpaduk.

4. IlpounTaiite 3aaHUE U 3aMUIINTE Pa3BEPHYTHII, 000CHOBaHHBII OTBET.

B ropoze 4 xommepueckux 0aHka. Y KakJoro puck OaHKpOTCTBa B TeueHue roja cocrasiuseT 20 %.
CocraBuTh psa pacrpeneneHuss 4yucia OaHKOB, KOTOpPblE MOTYT OOaHKPOTHTHCS B TEUYEHHE
CJIEYIOIIETo To/a.
Haiitu pynknmro pacnpeneneHuss ¥ moCTpouTh e€ rpaduk.

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

OXOTHHMK CTpensieT Mo AWYM 10 TEpPBOrO MONaJaHMs, HO YCIEBAaeT clelaTh He Oojiee YeThIpex
BbICTpeNOB. COCTaBUTh 3aKOH PACIPENEICHUS YMCiIa IPOMAxoB, €CIM BEPOATHOCTh IONAJaHUS B
1eJIb TIPY OHOM BbIcTpenie paBHa 0,7. Halitu GpyHKIMIO pactipesieieHus: U MOCTPOUTH e€ rpaduk.

6. [IpounTaiiTe 3a1aHNe U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

B wMarasune mnponaroTcs S5 OTEYECTBEHHBIX M 3 MMIOPTHBIX TeneBu3opa. COCTaBUTh 3aKOH
pacripesieieHus] CIy4ailHOM BETMYMHBI — YHUCIIAa MUMIIOPTHBIX W3 YeThIpeX HayJady BBIOpAaHHBIX
TeneBu30poB. HalTu (yHKUIUIO pacmpefeneHus STOW CiIydailHOW BENWYMHBI M TIOCTPOHUTH €€
rpaduk.

7. IlpounTaiiTe 3alaHue U 3aIIUIIUTE Pa3BEPHYTHIH, 000CHOBAaHHBIN OTBET.
CKONBKUMH CTIOCOOaMHU MOYKHO COCTaBUTh CITMUCOK, B KOTOPOM 5 dhamunii?

8. IIpounTaiiTe 3a1aHKE U 3AMUIINTE Pa3BEPHYTHI, 000CHOBAHHBIN OTBET.

Ha crone nexar rpymia, s67J0K0, ciuBa, aneidbCHH. CKOJIBKUMH CHOCOOaMH MOXKHO PAa3JIOKHUTh
GbpyKTHI Ha cTOJIE?

9. [IpounTaiiTe 3a1aHUE U 3AMUIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

Pebenok pucyer paayry, CKOJIbKUMH CIIOCOOAMH OH MOYKET PACHOJIOKHUTH IIBETA HA PUCYHKeE?
10. IIpounTaiiTe 3alaHNe 1 3aMMIIATE PA3BEPHYTHIN, 000CHOBAHHBIA OTBET.

CKOJBKUMH CIIOCOOaMU MOXKHO BBIOpATh JABYX Y€JIOBEK B MPE3UIUYM, B rpymre u3 10 yenosek?
11. TlpounTaiiTe 3agaHNe U 3aTUIITUTE pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

B cembe 6 nmeteit, yexas Ha paboTy, pOAUTETN HA3HAYAIOT OJHOTO pEOCHKA CTapIIuM, JPYTroro ero
MOMOITHUKOM. CKOJIBKUMU CII0CO0aMH OHM MOTYT 3TO CJIeNaTh?

12. [IpounTaiiTe 3ajaHKNe U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
CKONBKHMMH CIIOCOOaMU MOYKHO BBIOpATh TPEX YeJIOBEK Ha KoH(DepeHInto, B rpymme u3 10 yenoBek?
13. I[IpounTaiiTe 3ajaHKNE U 3aMUIINTE PAa3BEPHYTHIH, 000CHOBAHHBIN OTBET.

B xo3siictBe 4 komOaliHa, BEpOSTHOCTH IMOJIOMKH Ka)KJIOTO B OIpeAeNieHHbINH neHb paBHa 0,2.
BeposiTHOCTB TOTO, YTO B 3TOT JIeHBb BBIMACT U3 CTPOs 2 KOMOaiiHa, paBHa. ..

14. TIpounTaiiTe 3a/laHe 1 3aMKIINATE PA3BEPHYTHIN, 000CHOBAHHBINA OTBET.

BepositHocTh mopaxenus mnenu nepBeiM cropremeHom 0,8, Bropsim 0,75. BeposiTHOCTH TOTO, UTO
MIPU OTHOBPEMEHHOM BBICTpEIIE 1Ie)Ib OyeT MopakeHa, paBHa. ..

15. [IpounTaiiTe 3ajaHKUe U 3aMUIINTE Pa3BEPHYTHIH, 000CHOBAHHBIN OTBET.
Jan 3akoH pacnepeaenenue JICB. Haiitu ero Maremarndeckoe OKuIaHUe
J1aH 3aKOH pacupeleleHHI BEPOATHOCTEH THCKPeTHOMH CIy4aiiHoil BeTHIHHEL:

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

Torma 3HauecHHE a PAaBHO...

Pas3zoen 7. Ilpomesricymounan ammecmayus
Dopma KOHMPONA/OYeHoUHOe CPEeOCmB0:
Bonpocul/3adanus:
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Ilepswiii ¢

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUMN

emecmp, IK3AMeH

Konmponupyemvie U/IK:

Bonpocsl/3ananus:

1

10

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ITonrorosieHo B

. Marpuiibl. OCHOBHBIE TOHSTHS.

. Buger matpun

. JIuHeitHpIe onepaluy HaJl MaTpUllaMu

. YMHOXEHHE MaTpHIL

. TpancrmoHMpOBaHKUE MaTPHUI]

. Onpenenurenu 2 u 3 nopsaka. [Ipasuno Cappuyca

. CBolicTBa onpenenauTesnen

. MuHODBI 1 anredpandecKkue JOTOTHEHUS HIEMEHTOB MaTPHIIL.

. Beruncnienue onpeaenureneit no merony Jlarmaca

. OGparnas marpuria

Panr marpuist

CobcTBEeHHBIE BEKTOPBI MaTpuil.

[TonsiTue BekTopa. Onepanuu Hal BEKTOPaMU.
Paznoxxenune BekTopa 1o opraMm KOOPJAUHATHBIX OCEU
CkansipHO€ NPOU3BEAEHNE BEKTOPOB, €r0 CBOMCTBA
BekropHoe nmpounsBeieHuEe BEKTOPOB, €r0 CBOMCTBA
CmemaHHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA

BekropHoe mpocTpaHCTBO

basuc u pazmepHOCTh BEKTOPHOTO MTPOCTPAHCTBA

CucrteMbl TUHEUHBIX ypaBHEHU. OCHOBHBIEC MOHATHUSA

cucteme 1C:Yuusepcurer (000009192)

JIuHeitHasg 3aBUCUMOCTh BEKTOPOB. CBOMCTBA JIMHEHHO 3aBUCUMOM CUCTEMBI BEKTOPOB
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22. Meton Kpamepa pelieHust CUCTEM JTMHENHBIX YPaBHEHUH.

23. Meton 0OpaTHOM MaTpUIlbl PELICHUsI CUCTEM JIMHEHHBIX YPaBHEHUH.

24. Meton 'aycca penieHus CUCTEM JIMHEHHBIX YpaBHEHUN

25. Cucremsl ypaBHeHu# ob1ero Buaa. Teopema Kponekepa-Kanemnu

26. OnHOPOIHBIE CUCTEMBI TUHENHBIX YPABHEHUN

27. YpaBHEHUE TUHUU

28. YpaBHEHUs NPSAMOI Ha MJIOCKOCTU: ypaBHEHHE C YIIIOBBIM KO3 PHUIIMEHTOM

29. YpaBHEHHS NMpPSIMON HA IUIOCKOCTH: YpaBHEHHUE IMPSIMOMW, NMPOXOAAILIEH depe3 3aJaHHYIO
TOUKY, IIEPIEHAUKYIISIPHO BEKTOPY

30. YpaBHEeHUsI TPSMOM Ha TUIOCKOCTH: YPaBHEHHE MPAMOM, MPOXOIAIICH yepe3 3aJaHHYIO
TOYKY B JaHHOM HalpaBJICeHUU

31. YpaBHeHus npsMoi Ha MJIOCKOCTU: YPAaBHEHUE NPSAMOM «B OTPE3Kax»
32. YpaBHeHus NpsAMOM Ha IJIOCKOCTU: YPAaBHEHUE, POXOAAIIEH Yepe3 ABE TOUKH
33. YpaBHeHUs NpsMOH Ha IUIOCKOCTH: 00Iee ypaBHEHUE MPSIMOI

34. VYpaBHeHHUs NpsIMOM Ha IMJIOCKOCTHU: yrojl MEXIy HPSAMBIMHU; PACCTOSIHHE OT TOUKH [0
IpsIMOI

35. OKpy>KHOCTb: XapaKTEPUCTHKHU, Tpaduk
36. DnHrc: XapakTepUCTHKH, Tpaduk

37. 'unepboa: XxapaKTepUCTUKH, Tpaduk
38. [1apabomna: XxapakTepuCTUKH, TPapuK

39. Metoasl mpeoOpa3oBaHUs OOIIETO ypaBHEHWS KPUBOW BTOPOTO TOpsIKA K
KaHOHHYECKOMY BULY.

40. ITnockoCcTh B IPOCTPAHCTBE: YPABHEHUE IIJIOCKOCTH, MPOXOAAIIEH Yepe3 JaHHYIO TOUKY
NEPIEHIUKYISIPHO JAHHOMY BEKTOPY

41. IImockoCTh B IPOCTPAHCTBE: O0IIee YPAaBHEHHE TUIOCKOCTH

42. T110CKOCTh B MPOCTPAHCTBE: YPABHEHHUE IJIOCKOCTH, MPOXOMASIIEH 4Yepe3 TPU JaHHBIX
TOYKHU

43. I1nockoCTh B IPOCTPAHCTBE: YPAaBHEHUE INIOCKOCTH B OTpE3KaxX
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44. TINOCKOCTh B TPOCTPAHCTBE: YroJl MEXKIY IUIOCKOCTSMH; PACCTOSHUE OT TOYKH IO
MI0CKOCTH

45. Ilpsmas TMHMS B IPOCTPAHCTBE: KAHOHMUYECKHUE YPAaBHEHUS IIPSIMON
46. [IpsiMast TUHUS B IPOCTPAHCTBE: YpaBHEHUE MIPSIMOM, MPOXOAAIICH yepe3 IBe TOUKH
47. Ilpsimast TMHUS B IPOCTPAHCTBE: BEKTOPHOE YpaBHEHHE MTPSIMON

48. IIpsimast TMHUS B IPOCTPAHCTBE: IapAMETPUUECKUE YPAaBHEHUS NPIMOI
49. Ilpsamas TMHMS B IPOCTPAHCTBE: YTOJ MEXKIY MPSIMBIMU

50. IIpssMast TMHUS B IPOCTPAHCTBE: YIOJI MEXKAY IPSIMON U IIIOCKOCTHIO
51. IlpssMast TMHMS B IPOCTPAHCTBE: IIEPECEUEHHE MTPSIMOU € TUNIOCKOCTBIO
52. KoMIUIEKCHBIE YUCIIa: OCHOBHbBIE TIOHATHUS

53. Apudmerndeckue ornepary HaJl KOMIUIEKCHBIMU YHCIaMH

54. Anrebpanueckast popma 3anicy KOMIUIEKCHOTO YUciia

55. Tpuronomerpuueckas popma 3amrcy KOMIUIEKCHOTO Yuciia

56. IlokazarenbHas (opMa 3aIUCH KOMIUIEKCHOTO YHCIIa

57. @yHKIUSA OIHOU NIEPEMEHHOM: OCHOBHBIE ITOHSATHUS

58. OcHOBHBIE CBOMCTBA (PYHKIIMH OJHON IIEPEMEHHOM

59. I'paduk pyHKIMU. DIeMeHTapHbIe Tpeodpa3oBaHus Hall TpapukaMu GyHKIUU
60. OcHOBHBIE ANIEMEHTApHbBIE (PYHKIMH U UX CBOHCTBA

61. [Ipenen nocnenoBaTeIbHOCTH

62. IIpenen GyHKIMH B TOUKE

63. [lonarue o 6eCKOHEYHO MaJIBIX U OECKOHEUHO OONBIINX BEIMYMHAX

64. I1epBbIil 3aMevaTenbHbIN Opeaen

65. Bropoii 3ameuartenbHbI npeaen

66. MeTobpl BEIYUCIICHHS MTPEAEsIOB (PYHKIMH B TOUKE. PackpbiTne HeomnpeneaeHHoCTe! BUIa
«0/0.

67. PackpbITHEe HEOTIPEIEICHHOCTEH BUIA «00/00) U «00-00.
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68. HenpepbIBHOCTD (PyHKITIH
69. CpaBHEHHE O€CKOHEYHO MaJIbIX

70. Knaccuduxkarus Touek paspbiBa GyHKITUN

Bmopoii cemecmp, Ixzamen
Konmponupyemvie U/IK:
Bonpocsl/3ananus:
1. [TpousBoaHast GyHKIIMK OTHOM TIEPEMEHHOM
IIposepka 1 Bompoc
2. IIpaBwiia BBIYUCIICHUS TIPOU3BOIHBIX (DYHKIIMIA OHON TTEPEMEHHOM
IIposepka
3. Tabnuiia mMpOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.
4. I'eoMeTpUYECKUI CMBICI TPOU3BOIHOM
5. ®u3nyuecKkuil CMbIC NPOU3BOAHOMN
6. DKOHOMUYECKUI CMBICIT MPOU3BOIHOM
7. [Ipon3BoaHas CIOXHOU U 0OpaTHOM (PYHKITUU
9. Jlorapudmuueckoe auddepeHIupoBaHre
10. IuddepennupoBanue HESIBHBIX (QYHKITUN
11. IuddepenmupoBanne GpyHKIMM, 3aJaHHBIX B TapaMeTprUIecKoi popme
12. IIpon3BOAHBIE BHICIIMX MOPSIKOB
13. IIpenenbHble BETUYHHBI
14. DnacTHYHOCTH QYHKITUN
15. Inddepennman GyHKIIUNA: OCHOBHBIC TTOHATHS
16. CroiictBa nuddepenimana GyHKIIH
17. Teomerpuueckuit cmbich auddepennnana GyHKIUNA

18. [IpubnuxeHHbIE BRIYUCICHUS C TIOMOIIIbI0 Tuddepennmana

19. TlpumeHeHWE TPOW3BOAHBIX K HCCICAOBAaHUIO (DYHKIHMI: MaKCUMyM W MHHHUMYM
byHKIIUN

20. IlpumeHeHHe NPOU3BOAHBIX K HCCIENOBaHMIO (YHKLUH: BO3pacTaHue M yOBbIBaHHE
byHKIHA
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21. TlpumeHeHHE TPOU3BOMHBIX K HCCICIOBAHUIO (YHKIIMNA: BBIMYKJIOCTh M BOTHYTOCTH
KPUBOM, TOYKH TIepernda

22. TlpuMeHeHue MPOU3BOIHBIX K UCCIEAOBAHUIO (PYHKIIHIA: aCUMIITOTHI (DYHKIIUN

23. IIpumMeHeHue MPOU3BOIHBIX K UCCIETOBAHUIO (DYHKLUI: TIOJIHOE UCCIIe0BaHNe (PyHKIIMN
U MIOCTpOEHHE Tpaduka

24. IlepBooOpasHast GyHKIIMH U HEOTPEEICHHBIA HHTETPAI: OCHOBHBIC TTOHATHS
25. CBoiicTBa HEOIPEAELICHHOIO NHTETpala

26. Tabnuiia OCHOBHBIX HHTETPAJIOB

27. MeToapl HTHTErPUPOBAHUS: HEMIOCPEACTBEHHOE HHTErPUPOBAHUE

28. Meronbl WHTETPUPOBAHUS: WHTETPUPOBAHKME TOABEACHUEM (YHKIMHM TIOJ 3HAK
muddepennmana

29. MeToibl UHTErPUPOBAaHUS: UHTETPUPOBAHUE 3aMEHON NTEPEMEHHON
30. MeToabl MHTETPUPOBAHUS: UHTETPUPOBAHKE 10 YACTIM

31. Meroabl WHTETPUPOBAHMS: HUHTETPUPOBaHME (YHKIHMHA, COAEpKAIIUX KBaJPATHBIX
TpEXWICH

32. MeToapl MHTETPUPOBAHHUS: HHTETPUPOBAHUE TPUTOHOMTEPHUCCKUX (QYHKITUH
33. MeToabl MHTETPUPOBAHHUS: HHTETPUPOBAHUE HEKOTOPBIX UPPAIMOHABHBIX (PYHKITHI
34. Tlonstue o "HeOepymmxcs'" HHTETpaIax

35. IloHsTHE ONIPENCIIEHHOTO UHTErpaa

36. CBolicTBa ONPEIEICHHOTO0 HHTErpasia

37. Beruucienue onpeaeneHnoro naterpaina. ®opmysna Hetorona-JlerOnura

38. 3aMeHa NepeMEeHHOM B ONIPEICIICHHOM UHTErpaie

39. Metoa UHTErpUPOBAHUS 110 YACTSAM B ONPEICIICHHOM HHTErpaJie

40. ITpunoxeHus: onpeaeIeHHOT0 HHTETpaIa: TUIOIIAIb MIIOCKOW PUTYPHI

41. IlpunoxeHus OoNpeaeIeHHOro UHTErpalia: IJIMHA 1yTH KPUBOM

42. HecoOcTBeHHBIN MHTErpall C 0ECKOHEYHBIMH MPECITaMHI

43. HecoOCTBEeHHBIN MHTETPAJl OT HEOTPAHUUCHHBIX (PYHKITHI
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44. IuddepeHnnanbHpie ypaBHEHUS: 00IIE TTOHATHS

45. IuddepeHunanbHble ypaBHEHHs IEPBOTO MOpsAIKa: 1U(.ypaBHEHUS C pa3IesIIOIIUMHUCS
MIepEeMEHHBIMU

46. IuddepeHnpanbable YpaBHEHUST TIEPBOrO MOPsIKA: OJHOPOAHBIE AuddepeHnraibHble
ypaBHEHHUS

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

48. luddepennmanbHbie ypaBHEHUS MIEPBOTO MopsAaKa: ypaBHeHus 5. bepuymim

49. JluddepeHuunanpHple ypaBHEHHs IIEPBOrO TOpPSIKA: ypaBHEHHS B  IMOJHBIX
muddepennnanax

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

51. MuddepeHunanbuple YpaBHEHUS BBICIIUX IOPSIIKOB: ypaBHEHMs, HE COIEpIKallue
MCKOMOH (DyHKITHH

52. luddepennmanbubie ypaBHEHUS BBICIIUX MOPSIKOB: YpaBHEHUS, HE COEPKAIUE SIBHO
HE3aBUCUMOU MEPEMEHHON

53. Jluneiinble nudhepeHaibHble ypaBHEHUS TIOPsIIKa N

54. YucnoBoit psili: OCHOBHBIE MOHATHS

55. YncnoBow psll: CBOMCTBA CXOMALLUXCS PSAIOB

56. YncnoBoii psii: HeOOXOUMBIH MPU3HAK CXOIUMOCTH psifia; TApMOHUYECKHHA Psilt

57. JlocTaTouHble MIPU3HAKUA CXOAUMOCTH YUCIIOBBIX PSIIOB: IPU3HAKU CPABHEHUS PSIIOB
58. locraTouHble MPU3HAKU CXOIMMOCTH YHCIIOBBIX PsAIOB: pu3HaKk lamambepa

59. JlocTarouHble MPU3HAKN CXOJUMOCTH YMCIIOBBIX PAJIOB: paguKaibHbIN npu3Hak Komm
60. JlocTarouHble MPU3HAKN CXOJUMOCTH YUCIIOBBIX PSAJIOB: MHTETPAJIbHBIN pu3Hak Komn
61. 3HakonepeMeHHbIE ¥ 3HAKOUEPEAYIOLIUECS PsAJIbl: OCHOBHBIE TOHSTHS

62. [Ipu3HaK CXOOAUMOCTH 3HaKOUepeayIomuxcs pso JleiiOHuma

63. AOCOJIOTHAsI M YCIIOBHASI CXOJMMOCTh 3HAKOUEPEAYIOIIUXCS PSIJIOB

64. CoiicTBa aGCOIOTHO M YCIIOBHO CXOMSIIMXCS 3HAKOUEPEIYIOIIUXCS PSIOB

65. ®yHKUNOHAJIBHBIE PAbl: OCHOBHBIE TIOHATHUS
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66. CTeneHHbIE PAZIbl: OCHOBHBIE TTOHSATHS

67. Paznoxxenust yHKIUH B CTENIEHHBIE PSbL: psiabl Teimopa u MakiopeHa
68. Paznoxxenne B psn Teisiopa OCHOBHBIX 3JIEMEHTAPHBIX (DyHKITHA

69. [Ipumenenue psnos Teisiopa

70. Tpuronomepuueckue psabl Pypbe: OCHOBHBIE MOHATHUSA

Tpemuii cemecmp, IK3ameH
Konmponupyemvie /K
Bonpocsl/3ananus:
1. Teopust BEpOATHOCTEN: OCHOBHBIE TOHSATHUS U ONPECTICHUS
2. Buasl cnydaifHBIX COOBITHIA M OTIepaIiiy HaJl HUMH
3. Knaccuueckoe onpeiesieHle BEpOSITHOCTH
4. CTaTucTUYECKOE ONPEACICHUE BEPOSITHOCTH
5. 'eoMeTpuueckoe NOHSATUE BEPOATHOCTH
6. AKCHOMaTHYECKOE MOCTPOCHUE TEOPUHU BEPOSTHOCTH
7. Kombunaropuka: cxema 6e3 MoBTOpEHU

8. KomOuHaropuka: cxema ¢ TOBTOPCHUSAMU

9. OcCHOBHBIE TEOPEMBI JJIEMEHTAPHOM TEOPUU BEPOATHOCTEH: TEOPEMBI CIIOKEHUS
BEPOSITHOCTEM

10. OcHOBHbBIE TEOpPEMBI UIEMEHTAPHONW TEOPUU BEPOSTHOCTEH: TEOPEMBl YMHOKEHHS
BEPOSATHOCTEMN

11. ®opmyna NoJHON BEpOSATHOCTH

12. ®opmynel baiteca

13. IToBTOpHBIC HE3aBUCUMBIEC HCTIBITaHus: popmyna S. beprymau

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

16. [ToBTOpHBIC HE3aBUCUMBIC UCTIBITAHUS: HHTETpaibHas hopmysna Myaaspa-Jlamiaca

17. IloBTOpHBIE HE3aBUCUMBIE UCTIBITAHUS: OTKIIOHEHUE OTHOCUTEIBbHON YaCTOThI
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18. [ToBTOpHBIC HE3aBHCUMBIC UCTIBITaHUA: Gopmyna [Tyaccona

19. Cny4aiiHas BeJIMUMHA: OCHOBHBIC MOHATHUSA

20. 3agaHure TUCKPETHBIX CIYyYaHBIX BETUYNH: TAOJUIHBIN CITIOCO0

21. 3agaHue TUCKPETHBIX CIIYYalHBIX BETUYMH: aHATUTHIECKUN CITOCO0
22. 3agaHne TUCKPETHBIX CIIYYalHBIX BETUYHH: TpaduuecKuii crocod
23. Onepanuu CIOKEHUS U YMHOKEHHUS CIIy4YalHbIX BEJTUYUH

24. UYucnoBble XapaKTEPUCTUKU HUCKPETHBIX CIy4YallHBIX BEJIMYMH: MaTEMATHUYECKOE
OXUIaHNE

25. YucnoBble XapaKTEPUCTUKU IUCKPETHBIX CIIyYalHbIX BEJIMUUH: AUCIIEPCHUS

26. YncaoBble XapaKTEPUCTUKN JUCKPETHBIX CIIyYalHBIX BEJIMUUH: CPEIHEE KBAIPATUUECKOE
OTKJIOHEHHE

27. 3akoHBI paclpeieNieHus JUCKPETHBIX CIyYyalHbIX BEIWYMH: OMHOMHAJIHLHOE
pacnpezeneHue

28. 3aKoHBI paclpeneaeHHs TUCKPETHBIX CIIydalHbIX BeUUuH:pacnpenenenue [lyaccona

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

30. HempepbIBHBIE CiTydaliHbIC BETMYUHBI: HHTETpaJIbHAs (PYHKITUS pacTpeeIcHUs
31. HempepoiBHBIE CiTy4yaliHble BeTMUUHBL: AU depeHnnanbaas GyHKIUsS pacpeaeeHus

32. YucnoBble XapaKTEPUCTUKU HENPEPHIBHBIX CIIyYaWHBIX BEJIMYHMH: MaTeMaTH4YeCKOe
OXUIaHNE

33. UucnoBele XapaKTEPUCTUKH HENIPEPHIBHBIX CIIy4YalHbIX BEJIMUUH: AUCIIEPCHUS

34. YucnoBble XapaKTEPUCTUKH  HENPEPBIBHBIX  CIy4alHbIX  BEJIMYUH:  CpEIHEE
KBaJPaTU4YECKOE OTKIIOHEHUE

35. 3akoHbI pacmpeiesieHUss HENPEPBIBHBIX CIyYalHbBIX BEJIMYUH: PABHOMEPHBIN 3aKOH
pacnpezeneHus

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

37. 3aKkoHbl pacmnpeeseHUs] HENPEPhIBHBIX CIy4YalHBIX BEJIWYMH: HOPMaJbHBIA 3aKOH
pacnpezeneHus
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38. BeposTHOCTD IOoNaiaHus B 3aJJaHHBIX MHTEPBAJI HOPMAJIbHO PACIIPENEICHHOMN CIIy4aiiHON
BEJINYUHBI

39. IIpaBuio Tpex curm

40. 3ak0oH OONBIIMX YUCET

41. Teopembl bepnymm u YeObimena

42. llenTpanbpHas npenenebHas TeopeMa JlsmyHnosa

43. Be1OOpOYHBIH METOJT M CITOCOOBI COCTaBJICHUS BEIOOPOK

44, CratucTUYECKOE pacpeieiiCHUE U €T0 TEOMETPUUIECKOe N300paKeHNE
45. AropuT™M COCTaBJICHUS TUCKPETHOTO CTATUCTUYECKOTO pacipeaeieHus
46. YUucnoBble XapaKTEPUCTUKY BAPUAITMOHHOTO psiaa

47. CTaTUCTUYECKOE OIICHUBAHUE

48. JloBepUTeNbHBIE HHTEPBAJIBI

49. O6beMBbI BHIOOPOK

50. IIpoBepka CTaTUCTUYECKUX TUIIOTE3

51. Aroput™ IpOBEPKU CTATUCTUUECKUX THIIOTE3

52. IloHsiTHE KOPPETALMOHHON 3aBUCUMOCTH

53. JIuHeitHas KOppeIsIus U €€ mapamMmeTpbl

54. Koa¢gduimeHT Koppesiuy U ero CBOMCTBa

55. IlpuHIIMTT MAaKCUMAJIBHOTO TIPABAOIIOI00MS

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

58. Kpussie perpeccuun. X cBoiicTBa.

60. 3akoHBI pacnipenesieHus, TPUMEHSIEMbIE B MAaTEMaTHYECKOM CTATUCTUKE

61. CraTucTudeckre OIEHKH MapaMeTPOB pacipeaesieHus (CyIIHOCTh TEOPUU OIICHUBAHUSA):
HECMEIICHHOCTh, COCTOSTEIPHOCTD, 3(PPEKTUBHOCTH OIIEHOK
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62. ToueuyHble OIICHKH: BBIOOpOYHAs CpeaHss, IUCIEPCHUSA, CpEIHEe KBaJIPaTU4eCcKoe
OTKJIOHEHHE

63. Touednast olleHKa reHepaTbHOM CPEAHEH MO BHIOOPOUHON CpeHen

64. ToyeuHas OlleHKA r€HEepaIbHOM THCTIEPCUU

65. "VicnpaBnennpie" BRIOOpOYHAS TUCTIEPCUS U CPEAHEE KBAIPATUUECKOE OTKIIOHCHHE
66. UnTepBanbHbIe OLIEHKU. TOYHOCTH OIIeHKH. JloBepUTEIbHAS BEPOITHOCTD

67. JloBepuTenbHbIE UHTEPBAJIbI JJIsI OIIEHKM HEM3BECTHOIO 3HAYEHU T'€HEepAIbHON cpeaHen
Y TEHEpaJIbHOU JTOJTN

68. Craructudeckas IpoBEpKa TMIIOTE3

8. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI
Ocnoenas rumepamypa

1. Ankunos,, A. B. Breicmias maremaruka. B 2 wactsx. Y.1: BbIcImas MaTemaruka: ydeOHOE
nocobue / A. B. Ankwmios,, II. A. Benbmucos,, FO. A. Pemernukos,; mox penakiumein 1. A.

BenbmucoBa. - Beicmias maremaruka. B 2 wactax. Y.1: Beiciias maremartuka - YJIbSHOBCK:
VIIbSIHOBCKMI TOCYapCTBEHHBIN 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
MO/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: snekrponusiii / 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: yuebHoe 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. Maremartuka ¢ anemeHTamu cratuctuku: yaeounk / APMUHUYEBA U. B.,
Banmxa B. B.. - Kpacmomap: KyOI'AY, 2023. - 176 c. - 978-5-907816-40-4. - Tekct:
HEIOCPEACTBECHHBIM.

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

Jlononnumenvuas numepamypa
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1. Omenpuenko, B.I1. Maremaruka: YueOuuk / B.II. Omensuenko, H.B. Kapacenko.; JloHckoi
rOCyAAapCTBEHHBIH TEXHUUECKHM yHHUBepcHUTET. - 1 - MockBa: OOO "Hay4HO-u37aTenbCKuil LEHTP
NHOPA-M", 2024. - 349 c. - 978-5-16-109995-7. - Texkct: anekrpoHHbIH // OOIIECTBO C
OTPaHUYECHHOU OTBETCTBEHHOCTBIO «BHAHUYM»: [caitT]. - URL:
https://znanium.com/cover/2085/2085068.jpg (mara oopamenus: 08.09.2025). - Pexxum nocryna: mo
MOATHCKE

2. HIINITAYEB B.C. Briciast matematuka: yue6. mocodue mist By3oB / IIMITAYEB B.C.. - 8-¢
u3n.,, mepepad. m gom. - M.: Opaiit, 2020. - 447 c. - 978-5-534-12319-7. - Tekcr:
HEMOCPEICTBEHHBIN.

3. Janmasn, A.A. Maremaruka: YueOnuk / A.A. JlamasH. - 3 - MockBa: 00O
"Hayuno-uznarensckuii nenrp MHOPA-M", 2024. - 544 c. - 978-5-16-012592-3. - Tekcr:
ANEKTPOHHBIN // OOEecTBO ¢ orpaHn4eHHO OoTBeTcTBeHHOCThI0 «3HAHUYM»: [caiit]. - URL:
https://znanium.ru/cover/2132/2132236.jpg (mara obpamenusi: 08.09.2025). - Pexxum goctyna: mo
MOATHCKE

4. Anameesa,, E. A. Maremaruka. Yacts 1: yueOnoe nocobue / E. A. Anameesa,. - Marematuka.
Yacte 1 - Camapa: IloBOKCKMH TOCyJapCTBEHHBIM YHUBEPCUTET TEIEKOMMYHHUKALMH H
uHpopmatuku, 2016. - 196 c. - 2227-8397. - Tekcr: snexrponssiit / [IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/71851.html (nmara o6pamenus: 08.09.2025). - Pexum goctyma: 1o
MOATHCKE

5. FOxno, H.C. Maremaruka: Yueouuk / H.C. FOxHo. - 1 - Mocksa: OOO "Hay4yHo-u31aTeabCKHii
uentp MH®PA-M", 2024. - 204 c. - 978-5-16-109475-4. - Tekct: 31eKTpoHHBINA // OOLIECTBO C
OTPaHUYCHHOU OTBETCTBEHHOCTBIO «BHAHUYM»: [caitT]. - URL.:
https://znanium.ru/cover/2136/2136718.jpg (mara obpamenus: 08.09.2025). - Pexxum gocryna: mo
MOATHCKE

8.2. [IpodeccuonanbHbie 6a3bl JAHHBIX U pecypcbl «UHTEpHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuvix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. https://kubsau.ru/ - CaiiT KyGaHckoro rocy1apcTBEHHOTO arpapHOTO YHUBEPCUTETA

2. www.exponenta.ru - oOpa3oBaTeNbHBIA MaTeMaTUYECKUN BEO-CaWT, 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 MarepuaioB MexMara MI'Y

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJIECHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
WNudopmanimoHHbIe TEXHOJIOTHH, HCTIONB3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO IMpolecca

M0 JUCLUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMOJACHUCTBHUE MTOCPEACTBOM ceTH «HTepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTallMU TI0
JTUCLUIUIMHE U PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHON PO PaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3aAIMH H3ydyaeMOi HHPOPMAITUH ITOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YIeOHBIX (DUITBMOB,;

— KOHTPOJIMPOBATh PE3yNbTaThl 00y4eHHsI HA OCHOBE KOMIIBIOTEPHOTO TECTHPOBAHUSI.

[lepedenp TUIIEH3MOHHOTO MPOTPAMMHOT0 00eCTIeueHUs:

1 Microsoft Windows - onepaiinoHHas CUCTEMa.
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2 Microsoft Office (Bkmowaer Word, Excel, Power Point) - makeT oucHBIX MPUIOKEHUH.

[lepedens mpodeccrnoHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 Tapant - mpaBoBas, https://www.garant.ru/

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

3 Hayunast snextponHas 6ubnuoreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu HHTEpHET, AOCTYN B JIEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpemy
YHHBEPCHUTETA.

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILeHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CniennasibHbIe IOMeELIEHUS], JIA00PATOPHUHU U J1a0OpaTOPHOE 000pyI10BaHUE

VY4ebHas ayquTopus
100rz
mukposeprymka 'MIIM-01 - O mT.

JIEKITMOHHBIN 3211

202rn
Ob6mnyuarenb-perupkyasTop Bo3ayxa 300 - 0 mr.
Crmur-cucrema LS-H24KPA2/LLU-H24KPA?2 - O mr.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
IperoJaBaresieM, CaMOCTOSTEIbHOH paboThl 00yvaromierocsi, TEKyIIeH W MpPOMEXYyTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeaaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUIUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKMX YyKa3aHWH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCYJIJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpOrpaMM IO JUCLUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaie noaaepxku Moodl.

10. MeTonnuyeckue peKOMeHIalUM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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