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CTpyKTypa U cojep:KaHue TUCUUILIHHbI
1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpouecce

IIeJIl)lO N3YyYCHUHdA JTUCHUIIJIMHBI «BpIciIas MmatemaTuka» SBISCTCSA
Pa3BUTHC JOTHUYCCKOTI'O )41 AIrOPUTMHUYICCKOI'O MBIIIJICHU A, OBJIaICHHUC
OCHOBHBIMH MCTOJaMH UCCIICAOBAHUA U PCIICHUA MATCMATHYCCKHX 3a/1a4.

OCHOBHBIMH 3alavdaMi HM3YUYCHHUA AWCHUIIIMHBI «BpIcIIasgs MaTeMaTHKay
SABJIAIOTCA: OBJIaICHHUC MAaTCMAaTHYCCKHUM alrapaTomM JJIs1 peHICHUA
TCOPCTUYUCCKUX M IIPAKTHUYCCKHUX 3aadd, OBJIAJCHUC OCHOBHBIMH YHCJIICHHBIMH
MCTOAAMHU MAaTCMATHKH H UX PCAIU3alIUAMU HA OBM.

2. MecTto nucuuiuiaabl B ctpykrype OOII BO

JucuunnuHaa «Beiciiasg maTemMaTuka» OTHOCUTCS K Moaynto «IIpeamerHo-
coJiepKaTeNbHbI». HeoOXoauMbIMU yCIOBUSIMU 11711 OCBOCHHS JTUCHMILIMHBI
SIBISIOTCS: 3HAHHUSI OCHOBHBIX ITOHSITHH M METOJOB MaTeMaTHYECKOI'0 aHaJiM3a,
JUHENHON areOpbl, aHAIUTUYECKOW T€OMETPUU, YUCIEHHBIX METOJIOB, TEOPUHU
nuddepeHIanTbHbIX YpPaBHCHUM, AJIEMEHTOB TEOpUHU YpaBHECHUU
MaTeMaTHYeCKOW  (PU3MKH, TEOpPHUH  BEPOSTHOCTEH W  MaTeMaTHYECKOM
CTAaTUCTUKH; YMEHHUS MATEMaTUYE€CKU HCCIIEIOBATh MPUKJIAJHBIE 3a1a4H;
CaMOCTOSITEJILHO M3ydaTh YU4EOHYIO JINTEPATYpy MO MaTeMaTHKE M MPHUKIATHBIM
BOIIPOCaM; HaBbIKaMU IMPUMEHEHUS MTOJYYEHHBIX 3HAHUW 11 aHaJIrM3a OCHOBHBIX
3a71a4, TUIIUYHBIX JUJISI €CTECTBEHHOHAYYHBIX JIUCIHUIUIMH, U BJIAJCTh IIPUEMaMHU
pELICHUS TAKUX 3a7a4.

Conepxxanue JUCHUIUIAHBL  SIBIAETCA  JIOTUYECKUM  MNPOJIOJIKEHUEM
COJIEpKaHMSl  JUCHUIUIMH: IIKOJIBHOTO Kypca aireOppl U  TIeOMETPUH;
«HauepratenbHass reometpus. KommbroTepHas W WHXKEHepHas rpadukay u
CIY’)KUT OCHOBOW JJIsi OCBOE€HUA auciuIuivH: «Dusnka», «Maremarnueckoe
MOJICIMPOBAHUE M  MAaTeMaTUYecKass CTaTUCTUKA», «OCHOBBI Hay4YHBIX
HCCIICIOBAHUI.

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

Kon u WNHauKaTopsl JOCTHXKEHUN IlepedeHsb IIIAHUPYEMBIX PE3YIIBTATOB
HANMMCHOBAHHEC KOMIICTCHIIN (HO
KOMIIETeHIIMU peann3yeMoi TUCIMIUINHE)
VYK-1. Cnocoben | YK-1.1. 3HaTh:
OCYILICCTBIIATD BribupaeT uctouHnKn OCHOBBI MaTEMaTUYECKOIO amapara JIjIst
TIOHUCK, MH(bOPMALIIH, aJIeKBATHbIC pELLIEHNS TEOPETUUECKUX U IPAKTUYECKUX
KPUTHYECKHUI MOCTaBJICHHBIM 3aJa4aM H 337144
2
aHaJIN3 M CHHTE3 | COOTBETCTBYIOIIME HAYYHOM y .
yrot Y Y | cBoiicTBa OIpPEICIINTENIEN, OCHOBHBIE
nH(popMaIuy, MHPOBO33PEHUIO o .
TEOPEMBI TEOPUU BEPOATHOCTEN, CBOMCTBA
MIPUMEHATh YK-1.2.
CHCTEMHBI JIeMOHCTPHPYET yMeHHE MHOXECTB, 3HATh KaK UCCIEA0BATH
TTOIXOT JUTs OCYILECTBIATH MTOHCK ¢byHKIUY, OCI:IOBHBIe TEOPEMBI TEOPUHU
YHCJIOBBIX PSIOB.




MOCTABJIEHHBIX MIOCTABJICHHBIX 3a]a4 B paMKaX | YMETh:
3a/1a4 Hay4HOTO BBIYHCIIATDH OIPEACIINTEIN, PEIIAaTh
MHPOBO33pCHU CHCTEMBI JJMHEHHBIX alreOpandecKkux
YK-1.3. YpaBHEHUH, IPOBOJUTH MOJIHOE
JleMoHCTpHPYET yMEHHE uccienoBanue (PyHKIIMUA U CTPOUTH UX
paccMmarpuBaTh pa3linuHbIC
rpaduku, MPUMEHSITH OCHOBHBIE TEOPEMBI
TOYKH 3PCHUS Ha .
MOCTABTEHHYIO 33744y B TEOPUU BEPOATHOCTEN IIPU PELIEHUH 3a/a4,
PaMKax HayqHOTO I10JIb30BAThCS PU3HAKAMU CXOIUMOCTH
MHPOBO33pEHHS YUCIIOBBIX PSIOB;
VK-1.4. MaTeMaTUYECKHU UCCIEN0BAaTh IIPUKIAIHbIE
BrisBiser creneHp 3a7a4u.
JI0KA3aTeIbHOCTH Pa3INuHbBIX
TOYEK 3pEHUs Ha Bnagers:
HOCTABJICHHYIO 3a/1a1y B HaBBIKAMH MPUMEHEHHUS TEOPUH K PEIICHUIO
pamKax HaydHOTo HPAKTHYECKUX 3a1a4.
MHUPOBO33PEHHUS
VK-1.5.
Ompenenser panroHaIbHbIC
WU JUIS pELICHU
IMMOCTABJICHHBIX 3aJla4 B paMKax
HAYYHOTO MHPOBO33PEHHS
OIIK-5. OIIK-5.1. 3HaTh:
Cnocoben ®opmynupyer OCHOBHbBIE ITOHATUSI U METObI
OCYIIIECTBIIAT 00pa3oBaTeNbHBIC PE3YIBTATE | MaTeMATHYECKOTO aHATN3A, JINHEHHON
KOHTPOIIb 1 00yHatomNXCs B paMKax anre6phl, aHATUTHYECKOI T€OMETPHH,
OIICHKY y4eOHBIX MTPEIMETOB COTJIACHO YHCITEHHBIX METOJIOB, TEOPHHU
(dhopmupoBaHUs OCBOCHHOMY (OCBOCHHBIM) N
pe3yIbTaToB npouro (IpoduIsiM) AndepeHInANLHEIX ypaBHe}{,HH’ "
06pa3soBaKs HOArOTOBKH 9JEMEHTOB T€OPHH ypaBHEHHH
06yUaroHXCH, OIIK-5.2. MaTeMaTU4eCcKou (PU3UKH, TEOPUHU
BBISIBIISTE 1 OcCyIwecTBIsIET 0TGOP BEPOSITHOCTEN U MATEMATHYECKOU
KOPPEKTUPOBaTh | IMarHOCTHYECKUX CPEICTB, CTaTUCTHKH,
TPYIHOCTH B (bOpM KOHTPOJIS ¥ OLICHKH MIOHATHS TEOPUU MHOXECTBA;
o0y4JeHun CdopmupoBanHOCTH TMOHSTHE MAaTEeMaTUYECKOMN JIOTUKH;
00pa3oBaTeNbHBIX OCHOBBI KOMOWHATOPHUKHU.

pe3yabTaTOB 00YUYAIOIINXCS
OIIK-5.3.

[TpumeHnsieT pasiuyHbIe
JIMarHOCTHYECKHE CPENICTBRA,
(hOpMBI KOHTPOJISL U OLICHKU
c(OpMHUPOBAHHOCTH
00pa3zoBaTeIbHbBIX
pe3yIbTaTOB 00YUYAIOIIUXCS
OIIK-5.4.

DopMyTUpPYET BBISBICHHBIE
TPYJIHOCTH B OOYUYCHHUU U
KOPPEKTUPYET IIyTH
JIOCTHKCHHUS
o0pa3oBaTenbHBIX
pe3yIbTaTOB

YMers:

WCTIOJIh30BATh MaTEMAaTHYECKH anmapaT
JUIst 00pabOTKH TEXHUUYECKOM MHpOpMaIiu
Y aHaJM3a JaHHBIX, CBSI3aHHBIX C
npo¢eCcCHOHATBHOM 1A TebHOCTHIO;
CaMOCTOSITENIbHO U3y4yaTh Y4eOHYIO0
JIUTEpATypy MO MaTeMaTUKE U MTPUKJIAIHBIM
BOTIPOCaM,

BBINOJIHATH ONEPAIMK HaJl MHOXKECTBAMU;
3aJaBaTh OTHOIIEHUS HA MHOXKECTBAX,
ONPEIENATh UX CBOMCTBA;

MOJIb30BAaThCs  aJIreOpanydecKou
TEPMUHOJIOTUEN;

OTIpeNIeNIATh THUIIbI aJreOpandecKux
CTPYKTYD,

3aaBaTh OyJeBbl PYHKIUY;

paboTaTh ¢ yueOHOM JTUTepaTypoOu.

BmaneTs:

HaBbIKAMU IPUMEHEHUS TTOTYYEHHBIX
3H3HHI>1 JJIs1 aHaJIn3a OCHOBHBIX 3a1a4,
TUMHAYHBIX JJIs1 €CTECTBEHHOHAYYHBIX




JTUCIUIUINH, W BIAJCTh MPUEMaMH PEIICHUS
TaKHX 3a1ad4;

HaBBIKAMU IPUMEHEHUSI TEOPHH K
pENICHUIO MPAKTUYECKHX 3a]1a4.

4. CTpyKTypa M cojep:KaHue AUCHUILTHHbI
4.1. O06beM yueOHOM TUCHMIIMHBI H BUbI Y4e0H0il padoThl

Buna yueOHoii padboThl O0beM yacos (3a4. ef1.)
Ounas OuHo- 3aouHnas
dopma 3a04Hast dopma
popma
O0beM yueOHOM TMCUMILIMHBI (BCEro) 432 - 432
(12 3au4. en) (12 3au4. en)
Oo0s13aTe/ibHAsE KOHTAKTHAs padoTa (Bcero) 280 - 48
B TOM 4HcCJIe:
Jlexnun 140 - 24
CeMuHapCKue 3aHATUS - - -
[TpakTrueckue 3aHsTH 140 - 24
JlaGopaTopHbie pabOThI - - -
KypcoBas pabora (KypcoBOii TPOEKT) - - -
Hpyrue ¢GopMbl M METOIBI OpraHH3AIUU - - -
00paszoBaTeNbHOTO Mpoliecca (pacuemuo-
epaghuyeckue pabomol, 2pynnosvie OUCKYCCul,
posiesvle uepvl, mpeHuHe, KOMNbIOMepHble
CUMYTAYUU, UHMEPAKTNUBHBIE IeKYUU, CEMUHAPDI,
AHAU3 0eNl0BbIX CUMYyayuil U m.n.)
CamocrosiTeIbHas padoTa cTyaeHTa (BCero) 152 - 384
Hrorosas arrecTamus DK3aMeH, - DK3aMeH,
DK3aMeH, DK3aMeH,
OK3aMeH, OK3aMeH,
Jud.3auer Jud.3auer

4.2. Conep:kaHue pa3aesioB TUCIUTNIMHBI

Paznen 1. «Jluneiinas anreOpa. BekropHasi anreOpa. AHaJIUTHYECKas
reoOMETpUsl B MPOCTPAHCTBE. AHaIUTHUYECKasi T€OMETPHUs Ha IMJIOCKOCTU. Teopus
MPEAEIOBY

Tema 1.1. Onpeoenrumenu 6mopo2o u mpemuvbe2o HOPAOKaA.

Cucrema ypaBHeHuil. CucteMa JIMHEHHBIX ypaBHEHHWI. Omnpenenurtenu
MEepBOro nopsaka. JleicTBus HaJg MaTpULIAMU.

Tema 1.2. Bexmopul.

HeiictBus Haj BekTopaMu. basuc. Bektopbl. CkalisipHOE MpOU3BEACHUE.
Bekropsl. BektopHoe npou3ssenenune. CMelIaHHOE MPOU3BEICHUE.

Tema 1.3. Ilnockocmo.

Pasubie ypaBHeHus nockocted. Ilnmockocts. PasHble ypaBHEHUMs. YTOII
Mexay IockoctsaMU. [Ipssmble B mipoctpancTBe. PasHblie ypaBHeHus. [Ipsmas B
MPOCTPAHCTBE U IIOCKOCThb. AHAQJIMTHYECKass TeOMETpUsS Ha IUIOCKOCTH.
VYpaBHeHus npsmbix. Kpupbie BTOpOro nopsijaka.

Tema 1.4. Ilpeoopazoeanue koopounam.

Ynpouienue ypaBHeHU KpuBbIX. [loBEpXHOCTH BTOPOTO NOPSAKA.

Tema 1.5. Uucnoewvie nociedosameibHocmu.

[Ipenen pynkmun y=f(x). CBoiCTBa IpeIETIOB.



Tema 1.6. IIpeoenvr.
[Ipenen pynkunu y=f(x). OAHOCTOPOHHUE IPEIEITBI.
Tema. 1.7. /lea 3ameuamenvuvix npeoena:
. sinx . n\* _
[Ipenen ,lcl_%T =1. [Ilpexen lim (1 + ;) = e.

X —00

IlepBBIii 3amedaresbHBIM Tpeaesl. PackpbiTue HEONPENENEeHHOCTEH C
UCIIOJIb30BAaHUEM IIEPBOT0 3aMeydaTelIbHOro mnpejena. BTopoil 3amedarenbHbIN
npenes.  PackpbITMe  HEONPEAECNCHHOCTEH C  HMCIOJIb30BAaHUEM  BTOPOTO
3aMeydaTeNbHOTO Ipeena.

Tema 1.8 Ilpeoen ghynkuyuu y=f(x).
beckoneuno Mmanbie BenuuuHbl. CpaBHEHHE OECKOHEYHO MAJIBIX BEJIMYUH.
OKBUBAJICHTHbIE OECKOHEYHO MaJIble BEJIMYHUHBI.
Paznen 2. «DOnementsl Teopun MHOXkecTB. [IpomsBonnas. MccienoBanue
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH. DYHKIIMA MHOTHX TTEPEMEHHBIX)
Tema 2.1. Dnemenmout meopuu MHOI}CECHB.
MmuoxecTtBa. Oniepanuy HaJl MHOKECTBAMHU
Tema 2.2. @yukyus.
DneMeHTapHble PYHKIUU.
Tema 2.3. Henpepvienocmso pynkuyuil.
CaoiicTBa.
Tema 2.4. [Ilpouszeoonas.
['eomeTpuyeckoe, MEXaHMYECKOE COJIEPIKAHUE.
Tema 2.4. Ilpou3eoonasn rnemenmapHvix pyHKyuil.
[MpousBoaHbie GyHKIMIA Y=SINX, y=COSX, Y=l0ga.X.
Tema 2.6. Ilpasuna naxorcoeHus npou3zBo0HBbIX.
[Ipow3BogHast CyMMBI, TPOU3BEICHUS, YACTHOTO HECKOJIBKHUX
¢bynkuumidi. Meron norapupmuyeckoro nudpepeHunpoBaHus.
Tema 2.7 Ilpouzeoousvie svicuiux nopsaoKoe.
Hudbdepenunan GpyHKUUM.
Tema 2.8. Teopema Ponna, Kowu, Jlazpanosica.
DopMyIHUpOBKAa M T€OMETPUUYECKOE J10KA3aTeIbCTBO TEOPEMBI
Pomns. Teopema Jlarpanxa (1oka3zatensctBo). Teopema Korm (10ka3atenbCeTBO).
Tema 2.9. Hccneoosanue ¢pynxuyuu.
[TocTpoeHue rpadukos.
Tema 2.10. KomnnekcHole uucna.
Anrebpanyeckas u TPUTOHOMETPHUYUECKAS dbopma
KOMITJIEKCHOTO yncia. Onepanuu Hajl KOMIUIEKCHBIMHU YHACIIaMHU.
Tema 2.11. Ilpuodnusicennoe pewienue ypasHeHuil.
Meron xopa. MeTon kacareabHbIX.
Tema 2.12. @yuxyuu MHO2UX NEPEMEHHDIX.
YacTHble NPOU3BOIHBIE.
Tema 2.13. Hacmmuovie npou3eooHbvle 8blCUIUX NOPAOKOB.
OmnpeneneHre YaCTHBIX IPOU3BOIHBIX BBICIIIUX TIOPSIKOB.
Tema 2.14. Ilpouszeoonas no nanpaeneHuio.
I'paguent pyHkuMH.
Tema 2.15. Ixcmpemym pynkyuu 08yx nepemeHHbIX.



Omnpenenenue skcTpeMyma (YHKIMH ABYX IEpeMeHHBIX. HeoOxoaumbie u
JIOCTAaTOYHBIC YCIOBHSI SKCTpeMyMa (DYHKITMHU IBYX EPEMEHHBIX.
Tema 2.16. YcnoeHulit IKCMpPEMYM.
VY caoBHBINM SKCTpeMyM (YHKIMM JIBYX MEPEMEHHBIX, €CIIU 3TU
NEepeMEHHbIE CBSI3aHBl OJHUM yclioBUEeM. llepeMeHHble CBSI3aHbI OJHUM H
HECKOJbKUMH YCIOBUSMU. MaKCUMyM U MUHUMYM (PYHKIIUU TIPU YCIOBUU, YTO
NIepEeMEHHBIE CBSI3aHbI HECKOIBKUMHU YCIOBUSIMHU.
Tema 2.17. Memoo HaumeHbUIUX KEAOPAMOB.
OO61mas uyes MeToga HaMMEHBIINX KBAJPaTOB.
Paznen 3. «HMuterpaneny «HeonpenemeHHbIW HHTETpall, ONPENCIICHHBIN
VHTETpaj, JBOMHOMU WHTErpan, TPOWHOW HMHTErpal,
KPHUBOJIMHENHBIN UHTETPaI»
Tema 3.1. Heonpedenennuliit unmezpan.
CoiicTBa. Panmonaneubie  apobu. UppaumonanbHblie
BBIPAXKEHUS.
Tema 3.2. Onpeoenennslit unmezpan.
Hecob6cTBeHHBIE HHTETpAJIBI IEPBOTO U BTOPOTO THIIA.
Tema 3.3. Jleoiinoit unmezpain.
TpoitHoi1 nHTErpasi. KpuBOJIMHENHBIN HHTErpal.
Tema 3.4. Jlugpghepenyuanvusvie ypasnuenus.
Jluneiinpie nuddepeHIanbHble ypaBHEHUS.
Tema 3.5. HYucnoevie psaosl, ux cxooumocme.
Crenennsbie psaapl. Paasr Oypee.
Paznen 4. «DneMeHTbl TEOPUHU BEPOATHOCTEN
Tema 4.1. Coobvimue Kak pe3yibmam UucCnblMaHuA.
YacTocTh. BeposaTHOCTH COOBITHS.
Tema 4.2. Teopemvt meopuu eepoamuocmu.
TeopeMbl clO)KeHUS] BEPOATHOCTEH COOBITHS. TeopemMbl yMHOKEHHS
BEPOSTHOCTEH COOBITHS.
Tema 4.3. @opmynvt noanoi eeposmuocmu beiieca, bepuynnu.
®opmyna beneca. Dopmyna bepuysm.
Tema 4.4. Jluckpemmnoie ciyyaiinvle 6e1UYUHDL.
3aKOHBI pacipeaesICHHUS.
Tema 4.5. Henpepuignoie ciyuaiinvle 6eIUUUHDL.
Oyukuus pacnpeneneHus. Auddepenuuanbibie  QyHKIIMU
pacnpeneneHusl.
Tema 4.6. Uucnoevie xapakmepucmuku cay4aiuHblX 6eTUYUH.
OrnpeneneHrne OCHOBHBIX XapaKTEPUCTUK CIyYalHbIX BETUYHH.
Tema 4.7. Pasenomephnoe pacnpedenienue.
HopwmainbHoe pacnipenenenue.
Tema 4.8. T'enepanvnas co60KynnHocms u bl00pKa.
YcroitunBoCcTh BBIOOPOUYHBIX cpeaHux. OCHOBHBIC — 3aja4d
MAaTEMATUYECKON CTAaTUCTUKH.
Paznen 5. JluckpeTHast MaTeMaTHKa

Tema 5.1, Mmnoscecmea u onepayuu u onepayuu Hao HUMU.
bynean. OtHomenns W ux  cBoicTBa.  OTHOUIEHHE
JKBUBAJICHTHOCTH.



Temab.2.

Anzebpa c 0001 onepayueil ¢ 08yMa Onepayusmu.

bynean. ®ynkium anreOpbl soruku. Peammsanust QyHKImiz

CIH®, CKH®.

dbopMyamu.
Tema 5.3. Ixeueanenmusle npeodpazosanusl.
CgoiictBa oneparuii. JIH®, KHO,
Munumuzanust OyneBbix GyHKui B kiacce [JHD.
4.3. Jlekuuu

4.3.1 Jlekuuu 1-ro cemectpa

Ne Ha3zBanue Tembl O0bem yacos
n/n Ounasn OuHo- 3aounas
(popma 3a04Has (popma
¢opma
1. OnpenenuTeny BTOPOro U TpeTsero nopsiaka. Cucrema 2 -
yYpaBHEHHIA. 2
2. Cucrema nMHEHHBIX ypaBHEeHUH. OnpeaenuTenu nepBoro 2 -
nopsiaka. JIecTBusl HaJ| MaTpUIIAMU.
3. | Bekropsl [lelictBus Hax BekTopamu. basuc. 2 -
4, Bekropsbl. CKkaisipHOE TPOU3BEICHHUE. 2 - 9
S. Bekropsl. BekropHoe npoussenenue. CMmeriaHHoe 5 -
MIPOU3BEICHHUE.
6. ITnockocte. PazHbie ypaBHEHHS TIIOCKOCTEM. 2 -
7. IInockocts. Pa3nHble ypaBHEHUs. YTOI MEX Ty 2 -
TUIOCKOCTSIMHU.
8. IIpsimble B mpocTpaHcTBe. Pa3Hble ypaBHEHHUS. 2 -
9. [IpsiMasi B mpoCTpaHCTBE U TIIOCKOCTb. 2 -
10. | AnanuTHYecKas FeOMETPHs Ha IUIOCKOCTH. Y paBHEHUSI 2 -
MPSMBIX.
11. | Kpussie BToporo nopsaka. 2 -
12. | IIpeoOpa3oBaHue KOOpAMHAT. YIIPOLIEHUE YPAaBHEHUH 9 -
KPHBBIX.
13. | TloBepXHOCTH BTOPOTO MOPSI/IKA. 2 - 2
14. | YucnoBele mocnemoBarensHOoCcTH. [lpenmen  dyHKIMH 9 -
y=f(x). CBolicTBa npeenos.
15. JIBa 3amMedaTenbHbIX Npeena: -
X
"msm_x:1 !im(1+1j =e 2
850 X 00 X )
16. | penensr. [Ipenen pynxumn y=f(x). OpHOCTOpOHHHE 2 -
npeJienbl.
17. | Ilpenen ¢pynkuun y=f(x). beckonedHo Maiible BETUYMHBI. -
CpaBHeHHe OECKOHEYHO MAJTBIX BEIUYHH. 2
DKBUBAJICHTHBIC OCCKOHEYHO MaJIble BEJTMUHMHBL
Hroro: 34 - 6
4.3.2 Jlekunu 2-r0 cemecTpa
Ne Ha3sanue Tembl O0bem yacoB
n/n Ounas Ouno- 3aounas
¢opma 3a04Hast dopma
(opma
1. DJIEMEHTHI TEOPHUH MHOYKECTB. 2 - 5
2. OyHKIWMs. DeMeHTapHble QYHKINU. 2 -
3. | HempepbiBHOCTH (yHKIMNA. CBOKCTBA. 2 - 2




IIpoussonHas. I'eomeTprudeckoe, MEXaHU4ECKOE

CoZIepKaHHe. 2
5. [Tpon3BoHbIE AIeMEHTAPHBIX (PYHKIIHH. 2 -
6. ITpaBuiia HaXOXKIEHUS TPOU3BOIHBIX. 2 -
7. [TpousBoanbie BeicMX nopsaakoB. Juddepenmman 9 -
GYHKIHH.
8. Teopemsr Poss, Komm, Jlarpanka. 2 -
9. HNccnenopanue ¢pynkuuu. [Toctpoenne rpadgukos. 2 -
10. | KomruiekcHble uncna. 2 -
11. | IlpubnmxeHHOe pelieHre ypaBHEHHH. 2 -
12. @YHKIMY MHOTHX IIEPEMEHHBIX. YacTHbIE IPOU3BOIHBIE. 2 -
13. YacTHbIe IPOU3BOIHBIC BBICIIMX TOPSIKOB. 2 -
14. IIponsBoaHas no HanpasieHuto. I 'paguent. @yHKIMH. 2 -
15. | DkctpemyM (yHKIMU IBYX NIEPEMEHHBIX. 2 - 2
16. | YcnoBHBI SKCTpEMyM. 2 -
17. | Merton HaMMEHBIIIUX KBAIPATOB. 4 -
Hroro: 36 - 6
4.3.3 Jlexuuu 3-ro cemecrtpa
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounasn Ouno- 3aounas
¢opma 3a04Hast dpopma
¢opma
1. | CoObITHE KaK pe3yabTaT UCHbITaHUS. YacToCTh. 9 -
BeposTHOCTE COOBITHSI.
2. | TeopeMbl TEOpUH BEPOSTHOCTH. 2 -
3. | @opmynsl nonHo# BepositHocTH belieca, bepryrm. 2 -
4. | luckpetHble ciy4aiiHbIe BEJTMUYHHBI. 2 - 5
5. | 3aKoHBI pacnpeaeNICHHsL. 2 -
6. | 3akoHBI pacnpesieNieHusI. 2 -
7. | HenpepbiBHBIE clTydaliHble BETMYHHBI. 2 -
8. | HenpepbiBHBIC CITydaliHbIC BEJTHYMHBI 2 -
9. | ®yHKuM pacnpeeaeHHs. 2 -
10.| Inddepennmansapie GyHKINN pacTpeeIeHHs. 2 -
11.| Inddepenunanbable GyHKINHU pacpeeaeHHs. 2 -
12.| UncroBble XapaKTEPUCTUKH CITyYaiHBIX BEITMYMH. 2 -
13.| PaBHOMepHOe pactipeaenenue. HopmanbsHoe 2 - 2
pacnperneneHue.
14.| I'enepasibHasi COBOKYITHOCTb M BBIOOpKa. 2 -
15.| YcToituMBOCTh BEIOOPOYHBIX CPEIHUX. 2 -
16.| OcHOBHBIE 3a1a4 MATEMATHYECKON CTATHCTHKH. 2 - 9
17.| OcHOBHBIE 33/1a4 MATEMATHYECKON CTATUCTUKH. 2 -
Hroro: 34 - 6
4.3.4 Jlexuuu 4-ro cemectpa
Ne Ha3Banue Tembl O0bem yacoB
n/n Ounas Ouno- 3aounas
¢opma 3a04Hast dopma
(opma
1. | Heonpenenennslit nnterpai. CBoiicTaa. 2 -
2. | Heomnpenenennslii uuterpai. MiHTerpupoBanme 5 - 2

palMOHAIBHBIX APOOel 1 MpPallMOHAIBHBIX BEIPAYKEHHH.




Onpenenennblii nHTerpan. HecoOGcTBeHHbIE HHTETpAIbI.

JIBoliHOM nHTerpasn. TpoiHON HHTErpall.

KpuBonmHeliHbIi HHTErpall.

o g1~ w

Huddepenimanbubie ypaBHeHus. JIuneiinbie
b depeHIMaIbHBIC YPaBHEHHSI.

YucnoBbIe psabL.

CrerieHHBIE PAOBL.

Psanpr @ypee.

MHokecTBa U onepauuu Haja HUMH. bynean

MHuoskectBa. CBOICTBA Onepaiyii HaJi MHOXKECTBaMU.

OTHOILIIEHUS U UX CBOICTBA.

OyHKIMK anreOpwl JoTUKU. Peanuzanus QyHkiuit
dbopmynamu.

14.

DKBHUBAJICHTHBIC ITpeoOpa3zoBanusi. CBOMCTBA ONEpaIIHii.

15.

TTH®, KHD, CAH®D, CKHO.

16.

MunnmMuzaius OyneBbix GyHKIUN B kiacce JJHD.
Yupomenne CAH® metonom breiika-Ilopenkoro.

N I N INDNININININ N INDNIDN

17.

Munumuizanus 0yneBbix pyHkuMii B kitacce JJHD.
VYupouenne CIH® metonom baeiika-IToperkoro.

N

18.

Munumuizanus 0yneBblx QyHKuMi B kiacce JHO.

Hroro:

36

4.4. IlpakTuyeckue (ceMUHAPCKHE) 3aHATHUSA

4.4.1. llpaktueckue 3aHsATUA 1-TO cemecTpa

O0beM yacoB

Ha3Banune TeMbI

Ounasn
¢dopma

OuHo-
32049HaA

¢dopma

3aouHasn
¢opma

Onpenenureny BTOPOro U TPETHETO MOPSIIKA.
CucreMa ypaBHEHUI.

Cucrema nMHENHbBIX ypaBHeHUN. OnpenenuTenu
NIEpBOro nopsiaxa. JleicTBrs Hajg MaTpULIaMH.

Bekropsl. JlelicTBus Hax BeKTopamu. basuc.

Bekropsl. CkasnsipHOe Ipon3Be/ICHHE.

Bexkropsl. BekropHoe npoussenenne. CMmenianHoe
IPOU3BEJICHUE.

I1nockocTh. Pa3Hble ypaBHEHUS IUNIOCKOCTEMN.

ITnockocts. Pa3uble ypaBHEHUA. YTOI MEXIY
IUIOCKOCTSIMHU.

IIpsMeble B ipocTpaHcTBe. PasHble ypaBHEHMSI.

©X| N (o O Mol N

[IpsiMast B poCTpaHCTBE U TIOCKOCTb.

[EEN
©

AHamTH4YeCcKas T€OMETPHS Ha IJIOCKOCTH.
YpaBHEHUS NPSMBIX.

[EN
=

Kpussie Broporo nopsjka.

[EN
N

[TpeoOpa3oBaHue KOOpAUHAT. YIIPOIIEHUE
YpaBHEHUI KPUBBIX.

[EEN
w

HOBCpXHOCTI/I BTOPOT'O MOPsAKA.

[EEN
=~

Yucnosele nocnenoBarenbHocTH. [Ipenen
¢bynkuun y=f(x). CBolicTBa npenenos.

[EEN
o

I[Ba 3aMCYATCIILHBIX NIPCciia:

N N N[ NN NN NN DN (NN

10




lim S X _q [im(1+£j =e
X 0—o0 X

6—-0

[penensr. [pexen pyuxmun y=F(x).

16. 2 -
OJTHOCTOPOHHUE TPEJIETIBI.
[Tpenen pynkmmu y=f(x). beckoneyno masbie 2
17 |BE/MMMHBL CpaBHeHME OECKOHEUHO MaJIbIX 5 i
BEJIMYMH. DKBHUBAJIEHTHbIE OECKOHEUHO MaJIble
BEJIMYHHBL.
Hroro: 34 - 6
4.4.2. IlpakTU4eCcKUE 3aHATHUS 2-TO CEMECTpa
O0bem yacoB
N Ha3Banue Tembl Ounas Orurto- 3aounas
n/n bopma 3a04Has bopma
¢dopma
1. |DnemeHTbI TEOPUU MHOKECTB. 2 -
2. OyHKIWMs. DneMeHTapHble (yHKINU. 2 -
3. HenpepeiBHocTh (yHKuui. CBolicTBa. 2 -
n [TpousBoanas. ['eomeTpuieckoe, MEXaHHUYECKOE 9 i 2
COZIep)KaHue.
5. |IlpomsBoaHbIE 3JI€MEHTapHBIX (PYHKIUH. 2 -
6. [IpaBuia HaXOXKJICHUS IPOU3BOJTHBIX. 2 -
v [TpousBoaHbIC BRICIINX TOPSIKOB. Juddepeniman 5 i
' byHKIHH.
8. Teopemsl Posuist, Ko, Jlarpamxa. 2 -
9. |Uccnenosanue dynkuuu. [loctpoenue rpagukos. 2 - )
10. |KowmruiekcHble uncna. 2 -
11. | IlpuGmmxeHHoe penieHre ypaBHeHHH. 2 -
12. | ®yHKIMN MHOTUX NTEPEMEHHBIX. 2 -
13. |YacTHble MPpOU3BOHEIE. 2 -
14. | YactHble pOU3BOAHBIE BBICHIUX MOPSIIKOB. 2 -
15, [Tpou3sBoaHas o HampasieHuto. I'paaueHt 5 i
(GYHKIMH.
16. |OxcTpemyM (QyHKIMU IBYX HEPEMEHHBIX. 2 - 2
17. |YcnoBHBIM SKCTPEMYM. 2 -
18. |Mero1 HAUMEHBITIHX KBaIPATOB. 2 -
Hroro: 36 - 6
4.4.3. ITpakTnueckue 3aHATHSI 3-TO cEMECTpa
O0bem yacoB
N Ha3BaHnue Tembl Ounas Orro- 3aounas
n/n bopma 3a04HasA dopma
dopma
1 Co0bITHE KaK pe3ynbTaT UCTIbITaHusl. YacToCTb. 2 i
" |BeposSTHOCTH COOBITHSI.
5 Co0bITHE KaK pe3yNbTaT UCTIbITaHus. YacToCTb. 2 i
" |BeposSTHOCTH COOBITHSI. 2
3. |Teopemsl Teopuu BEPOSITHOCTH. 2 -
4. |Popmynsl NOIMHOHN BeposaTHOCTH beiteca, bepryum. 2 -
5. |Dopmyisl osHOM BepossTHOCTH belieca, beprymm. 2 -
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JluckpeTHble Cily4aifHble BEIMYMHBI. 3aKOHBI

6. pacnpeeneHusl. 2 i

7 JluckpeTHbie CilydaifHble BEIMYUHBI. 3AKOHbI 2 i
pacnpeneneHusl.

8 JluckpeTHbie CilydaifHble BEJIMYMHBI. 3AKOHbI 2 i
pacnpeneneHusl.
HenpepbiBHbie cinyyaiiHbie BeTMUUHbl. DyHKIUS

9. |pacnpenenenus. Iuddepenimansubie GyHKIUA 2 -
pacnpezeneHus..
HenpepsbiBHbIE citydalinble BenUYuHbl. DyHKIUA 2

10. |pacnpenenenus. JuddepeHnmanbabie ¢yHKIHA 2 -
pacnpesneneHusl.
HenpepsiBHbIE citydalinble BenUYuHbl. DyHKIUA

11. |pacnpenencnus. JuddepeHnnanbabie ¢yHKIA 2 -
pacnpeneneHusl.

12. |YucnoBble XapaKTEPUCTUKU CITyYalHBIX BEJIMUKH. 2 -

13. |YucnoBble XapaKTEPUCTUKU CITyYalHBIX BEIMYKH. 2 -

14, PaBHomepHOe pacnipenenenue. HopmanbHoe 2 i
pacripesiesieHue.

15 PaBHOMEpHOE pacnpenenenue. HopmansHoe 2 )
pacrpeziesieHue.
['eHepasibHasi ~ COBOKYIIHOCTbH M BBIOOpKA.

16. |YcroitunBOCTH BBIOOPOYHBIX cpenHuX. OCHOBHBIC 2 - 5
3aJ]a4l MaTEMaTUYECKOM CTATHCTHKHU.
['enepanbHass ~ COBOKYIIHOCTH M BBIOOpKA.

17. |YcroitunBocTh BHIOOPOUYHBIX cpeqHuX. OCHOBHBIC 2 -
3a7]a4l MaTeMaTU4eCKOl CTaTUCTUKU.

HTroro: 34 - 6
4.4.4. Ilpaktnueckue 3aHsATHs 4-T10 cemecTpa
O0bem yacoB
Ne Ouno-
u/n Ha3Banue Tembl Ounas 3204HAs] 3aounas
¢popma bopma ¢popma

Heonpenenennslit uaterpan. CBoHcCTBA.

1. |PammonanbHbie npobu. UppammoHnanbHble 2 -
BBIPaYKEHHUSI.

2. |OnpeneneHHbIN HHTETPAIL. 2 -

3 HecobGcTBeHHbIi HHTErpaj EPBOTo U BTOPOTro 2 i 2
TUIA.

4. JIBOIHOI MHTETpaJL. 2 -

5. |Tpoiinoii uHTErpal. 2 -

6. |KpuBonuHelHbl HHTETpaAL. 2 -

7.  |Huddepenunanbupie ypaBHEHHS 2 -

8. Jluneitabie qudhepeHIanbHbIe YpaBHEHHUS. 2 -

9. YucnoBble psiibl, UX CXOAUMOCTb. CTENIEHHbIE 2 i
PSIIBL 9

10. |Panmer @ypse. 2 i

11. |MHoxecTBa U oriepaliii Haj HUMU. bynean 2 -

12 MmuosxectBa. CBOWCTBaA oreparuii Haj 2 i

MHOXXCCTBAMMU.
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13. |OTHOIIEHN U X CBOWCTBA. 2 -
14 OyHKMK anreOpsl ToTUKU. Peanuzanus QyHkiuit 2 i
" |popmynamu.
15 SKBI/IBaJ'I?HTHBIe npeoOpa3oBanus. CBoiCTBa 2 i
ornepanui.
16. |AH®, KH®, CAHD, CKHO®. 2 -
MunnmMuzanys 0yneBbix GyHKIUN B kinacce JJHD.
17. . 2 -
Yupomenne CAH® metonom braeiika-Ilopenkoro. 2
Munumuzanus OyneBsix GyHKuuii B kinacce JTHD.
18. . 2 -
Ynpomenue CIH® meronom biueitka-Iloperkoro.
Hroro: 36 - 6
4.5. JlabopaTopHbie padoThl HE TPEAYCMOTPEHBI YUCOHBIM IIAHOM
O06bem yacoB
N Ha3Banue Tembl Ounas Orno- 3aounas
n/n bopma 3a04Hast bopma
¢dopma
Hroro:
4.6. CamocTosiTeibHasi padoTa CTyJIeHTOB
4.6.1. CamocrosTenpHas paboTa CTyJIEHTOB Ha 1-ii cemecTp
o Oo0bem yacoB
n/n Ha3Banue Tembl Bup CPC Ornas Orro- 3aounas
¢dopma 3204YHasl ¢opma
dopma
Onpenenureny BTOpOro u TpeTbero | Jlomamnee 025 - 375
1. nopsaka. Cucrema ypaBHEHUH. 3aJlaHue ' '
Cucrema TMHENHBIX YpaBHEHHH. [omaminee -
2. OnpenenuTeny NEPBOro NopsaKa. 3aJjaHue 0,25 3,75
JlelicTBus HaJT MATPULIAMH.
3. | Bekropsl. JleticTBus Haj JlomarnHee 0,25 - 3,75
BeKTOpamH. basuc. 3a7JaHue
4. | Bekropsl. CkanspHoe Jomainee 0,25 - 3,75
NPOU3BEJICHHE. 3aJjlaHue
5. | Bekropsl. BekTopHOe Jomaiinee -
npomsBeicHrne. CMenanHoe 3alaHue 0,25 3,75
NPOU3BEJICHHE.
6. | Ilmockocts. Pa3Hble ypaBHEHUS Jomarnee 0.95 - 375
TUIOCKOCTEH. 3aJjaHue ' ’
7. | IInockocts. Pa3Hble ypaBHEHMUS. [Homaminee 025 - 375
Yo MeXly INIOCKOCTSIMH. 3aJjaHue ' ’
8. | Ilpsimbie B mpocTpaHcTBe. Pa3Hble Jomainee 025 - 375
ypaBHEHWUSI. 3aJaHue ! '
9. | IlpsiMast B mpOCTpaHCTBE U Jomainee 0,25 - 3,75
TJIOCKOCTb. 3aJjlaHue
10. | AHanuTHYecKast reOMEeTpUsl Ha Homarnee 025 - 375
TUIOCKOCTH. Y PaBHEHUS MPSIMBIX. 3aJaHue ! '
11. | KpuBble BTOpPOro nopsiaka. JomamHee 0,25 - 3,75
3aJlaHue
12. | Tlpeobpa3oBaHme KOOPAMUHAT. Jomamiaee 0,25 - 3,75
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YIpoleHue ypaBHEHU N KPUBBIX. 3alaHue

13. | IloBepXHOCTH BTOPOTO MOPSIKA. Jomaminee 0,25 - 3,75

3aJlaHue
14. | YucnoBele  mocleaoBaTenbHOCTH. | JoMamrHee -
IIpenen  dbyHKIMM y=f(X). | 3amanue 0,25 3,75
CBoliCTBa IPEJIEIIOB.

15. | /IBa 3ameuaresbHBIX Mpeena: Jomaminee -
jim SN _ 1 lim (1+ EJX e | 0.25 379
550 ¥ ' 0w X )

16. | Ilpenemnsr. [Ipenen GpyHKIIH Homarinee 025 - 375
y=f(x). OOHOCTOpPOHHME MPELIbL. | 3aAaHUE ' ’

18 DK3aMeH 36 - 36
Hroro: 40 96

4.6.2. CamocrosTenpHas padoTa CTYyJIEHTOB Ha 2-i CEMECTpP
Ne O0bem yacoB
n/n Ha3Banue Tembl Bup CPC Ounas Orno- 3aounasn
¢popma 3a04Hast dopma
¢dopma
1. | DnemenTsl Teopuu MHOXKECTB. | JlomarniHee 3agaHue - - 3,75

2. | OyHKuMA. DeMEHTapHbIE JlomanHee 3a1anue i - 375
GbyHKIUH. '

3. | HenpepsIBHOCTD (DyHKITHIA. JlomamiHee 3a1anue i - 375
CBoiicTBa. ’

4. | IlpousBonHasl. JlomaiHee 3ananue -
['eomerpuueckoe, - 3,75
MEXaHUYECKOE COJICPIKaHME.

5. | TIpomzBoaHble aneMeHTapHbIX | JloMariHee 3ajaHue i - 375
GbyHKITHIA. ’

6. | [IpaBuna HaxoXAEHUS JlomariHee 3a1anue i - 375
HPOU3BO/HBIX. ’

7. | IIpou3BOAHBIE BBICIIUX Jomarnee 3a1anue -
nopsiakoB. nddepeniman - 3,75
GbyHKIIUH.

8. | Teopemsl Pomst, Ko, JlomaliHee 3agaHue ) - 375
Jlarpamxa. ’

9. | HccnenoBanue QyHKIHH. JlomarHee 3a1anue i - 375
Ioctpoenue rpahuKoB. ’

10. | KomrmiekcHbIe Yncia. Homarmaee 3amanue - - 3,75

11. | IlpubmxkeHHOE perieHne JlomaiHee 3ananue i - 375
YPaBHEHU. ’

12. | OyHKIMHA MHOTHX JlomantHee 3agaHue -
nepeMeHHbIX. YacTHble - 3,75
TIPOM3BO/THEIC.

13. | YactHbIe pOU3BOIHBIE JlomariHee 3a1anue i - 375
BBICIIIUX TTOPSITKOB. ’

14. | TIpousBoaHas 1o Jomaraee 3amanue -

HanpasJeHUI0. [ 'paiueHTt. - 3,75
DyHKINY.
15. | DOxerpemym Qynkumu AByx | Jlomaminee 3ananue i - 375

IIEPEMEHHBIX.
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16.

VY CII0BHBIN 3KCTPEMYM. Jlomainee 3ananue - - 3,75
17. DK3aMeH 36 - 36
Hroro: 36 - 96
4.6.3. CamocrosTenpHas padoTa CTYyJIEHTOB Ha 3-i ceMecTp
e O0bem yacoB
n/n Ha3Banue Tembl Bunx CPC Ounas Orno- 3aounas
¢popma 3a04Has (popma
dopma
1. | CoObITHE KaK pe3ybTar Jomainee -
ucrbITadmsg. YacTocTs. 3a7aHue 0,5 7,5
BeposiTHOCTE COOBITHSI.
2. | Teopembl Teopuu BeposiTHOCTH. | Jlomarinee 05 - 75
3a/IaHNE ’ ’
3. | ®opMmyssl OJTHOM BeposiTHOCTH | [lomariHee 05 - 75
beiieca, beprysmm. 3aJjaHHe ' '
4. | JluckpeTHbIE CiTydaiiHble Jomainee -
BEJIUYHHEIL. 3aKOHBI 3aJaHue 0,5 7,5
pacrpeieseHusl.
5. | HempepbIBHBIE ciTydaiiHbIE JomarnrHee -
BEJIMYMHBL. DYHKIMS 3aJlaHue
pacripeieneHusl. 0,5 7,5
Juddepenimanbabie GyHKIIH
pacnpeeneHus..
6. | UncnoBble XapaKTEPUCTHKH Jomamnee 05 - 75
CITy4alHbIX BEJTMYHH. 3a/laHue ’ ’
7. | PaBHOMEpHOE pacnpeesieHue. Homamnee 05 - 75
HopmMmainbHoe paciipesieneHue. 3aJjaHue ’ ’
8. | I'enepanbHasi COBOKYITHOCTh U Jomarinee -
BBIOOpKA. Y CTOIMUMBOCTh 3a7aHue
BBIOOPOYHBIX CPEIHHUX. 0,5 75
OcHoBHbIE 337Ul
MaTeMaTu4ecKOl CTaTUCTHUKH.

9. OK3aMeH 36 - 36
Hroro: 40 - 96
4.6.4. CamocTtosTenpHas paboTa CTyICHTOB Ha 4-i ceMecTp

e O0bem yacoB
n/n Haspanue TemMbl Bujg CPC Ounas Ovuno- | 3aounan
dpopma 3a04Hast dopma
¢popma
1. | HeompeneneHHblit HHTETpaL. Jomamnee 5 - 6
CaoiicTBa. 3aJlaHue
2. | HeonpeneneHHblit HHTETpal. Jomarnee -
WuTterpupoBanue paloHabHBIX | 3aJjaHHe 5 5
npobeit 1 nppalOHATBHBIX
BBIPAKECHU.
3. | OmpeneneHHbI UHTETpAIL. Jomaiunee 5 - 5
3aJlaHue
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4. | HecoOCTBEHHBIE MHTETPAIIBL. Jomaiunee 5 5
3a/laHue
5. | [Botinoii uaTerpai. TpoitHoi Jomaraee 5 5
WHTETpaJl. 3a/laHue
6. | KpuBonmuHEHHbIN HHTETPAIL. Homarnnee 5 5
3aJlaHue
7. | Juddepennmansabie ypaBHenus. | JlomamiHee
JIuneiinbie uddepeHmansHbie 3aJlaHue 2 5)
ypaBHEHHUSI.
8. | UucnoBble psijibl. Jomaninee 5 5
3aJlaHue
9. | CreneHHbIE PSBL. Jomaninee 5 5
3aJlaHue
10) Pagp1 Dypee. Jomaninee 5 5
3aJlaHue
11| MHuoxectBa u onepauuu  Haj | Jomainee 5 5
HumH. bynean 3aJlaHue
12) OtHomernss ® uX  cBoicTBa. | JJomamiHee 5 5
OTHoOIIIeHHE SKBUBAJICHTHOCTH 3aJjaHne
13| Anrebpa ¢ omHolt omeparmel ¢ | JlomamHee 5 5
JBYMs onepanusMu. bynean 3aJIaHHe
14| Oyukuum anreOpbl J'IS)FI/IKI/I. Jomanee
Peanuzauys pyHkmii 2 5)
3a/laHue
dbopmynamu.
15| OkBuBaneHTHele npeoOpazoBanus. | Jomainee 1 5
CBolicTBa orneparuii. 3aJ1aHUE
16 JH®, KH®, CITH®, CKH®. HomarrHee 1 5
3a/laHue
17) Munnmmzanms OyneBbix (yHkiwmii | JlomamrHee 1 5
B knacce JJHD 3aJlaHne
18] Munnmmzarms OyneBbix (yHkiwii | JlomamrHee 1 5
B knacce JJHD 3a/laHue
19. Huddepeniu- 4 4
POBAHHBIN 3a4€eT
Hroro: 36 - 96

4.7. KypcoBble PpadOTBI/IIPOEKTHI 10  JuUCUHUIUIMHE  «BpIcmias
MaTeMaTHKay He MPEANnoaratoTcsi yueOHbIM MJIaHOM.

5. Odpa3oBarejibHbIE TEXHOJIOTHH

[IpenonaBanve MUCIMIUIMHBI BEJAETCS C MPUMEHEHUEM CJIEAYIONMIUX BUOB
00pa30BaTeNbHBIX TEXHOJOTHH: OO0BSICHUTEIHHO-WTIOCTPATHBHOTO OO0y4YeHUs
(TEXHOJIOTHS TIO/JIEPKUBAIOIIECTO O0yUYEHHUS, TEXHOJIOTHS TPOBEICHUS YUEOHOU
JUCKYCCUH), MH(POPMAIMOHHBIX TEXHOJOTUN (TIPEe3CHTAIMOHHBIC MaTepHalIbl),
Pa3BUBAIOIIUX W WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

[IpakTdeckue 3aHATHS TPOBOMSITCS C HCIOJIb30BaHUEM pPa3BUBAIOIIUX,
NPOOJIEMHBIX, TPOEKTHBIX, HWH()OPMAIMOHHBIX (MCIIOIB30BAHUE DIICKTPOHHBIX
o0pa3oBaTeIbHBIX PECYpCOB  (DJEKTPOHHBIM KOHCIIEKT) 00pa30BaTENIbHBIX
TEXHOJIOTUM.
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6. YdeOHO-MeTomu4eckoe M HHPOpMAIMOHHOe  oOecme4veHHUe
JTUCIHUTILIHHBI

a) OCHOBHAs JIMTEpaTypa:

1. Maremaruka: pabouas TeTpagb: Y4EOHO-METOJUYECKOE IMOCOoOHe K
MPAKTUYECKUM 3aHIATHUSIM ISl CTYIEHTOB MIEPBOTO Kypca BCEX CIEHAIbHOCTEN U
HampasieHuit: 2 cemectp: B 2 4. Y. 2 / O.H. EBxyra [u ap.]; FOx.-Poc. roc.
nonutexH. yH-T (HIIN) um. M.U. I1natoBa. - HoBouepkacck: FOPTTIY (HIIN),
2022.- 112 c.

2. Marematuka: paboyasi TeTpaab: y4yeOHO-METOIUYECKOE MOcoOne K
MPAKTHUECKUM 3aHSATHUSAM ISl CTYJEHTOB MEPBOTO Kypca BCEX CHEIHATbHOCTEN U
HanpasneHuit: 2 cemectp: B 2 4. Y. 1 / O.H. EBxyra [u ap.]; FOx.-Poc. roc.
nonutexd. yH-T (HITM) um. M.U. IlnatoBa. - HoBouepkacck: FOPT'TIY (HIIN),
2022. - 116 c.

3. Maremaruueckuii ananu3. COOpHUK 3aaHuii: yued. mocoOue sl By30B
/ B. B. JlormHoBa [u ap.] ; mox obmr. pex. E. I'. [InoTHUKOBOMH. — 2-€ W31., UCTIP.
u non. — Mocksa: M3natensctBo FOpaiit, 2019. — 286 c. — (Cepus: bakamasp.
Axkanemuueckuit kype). — ISBN 978-5-534-07014-9. — Tekct: 31eKTpOHHBIHN //
OBC [Opaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/441346

4. Mauynuc, B. B. Beiciias maremartuka: yue6. mocobue aisa By3oB / B. B.
Mauynuc. — 5-e u3n., nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2019.
— 306 c¢. — (Cepusi: YuuBepcuretsl Poccun). — ISBN 978-5-534-01277-4. —
Tekct: snextponsbiii // DBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/436995

5. llunaues, B. C. Bpicmas maTemaTuka: Y4Y€OHUK U MPAKTUKYM IS
OaxanaBpuata u cneuuanutera / B. C. [llunaues. — 8-e u3z., nepepad. u 1om. —
Mocksa: WMznarensctBo HOpaiit, 2019. — 447 c. — (Cepusa: bakamaBp u
cnermanuct). — ISBN 978-5-9916-3600-1. — Texkct: anekrponssiit // DbC
FOpaiit [caiiT]. — URL.: https://www.biblio-online.ru/bcode/425158

0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

1. Byrpos, . C. Beicias marematuka B 3 T. T. 1. Juddepenunansuoe u
WHTErpalibHOe ucyucieHne B 2 kH. Kaura 1: y4eOHHMK uisi akaaeMHU4YecKOro
0akanaspuata / . C. byrpos, C. M. Hukonbckuii. — 7-¢ u3a., crep. — MockBa:
NznarensctBO Opaiit, 2019. — 253 ¢. — (Cepus: bakanaBp. AxameMuyeckuii
kypc). — ISBN 978-5-534-02148-6. — Tekct: anexrponnsiii // DbC HOpaiir
[catit]. — URL.: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-
1-differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-1-437223

2. byrpos, . C. Beiciias matematuka B 3 1. T. 1. Juddepenuuansaoe u
WHTETpajbHOE HcuucieHne B 2 kH. KHura 2: y4eOHUK M1 aKaJIeMHYE€CKOIo
6akanaspuara / f. C. byrpos, C. M. Hukonsckuii. — 7-e u3z., crep. — Mockaa:
NznarensctBo Opaiit, 2019. — 246 c. — (Cepus: bakanaBp. AxageMuyeckuit
kypc). — ISBN 978-5-534-02150-9. — Tekct: asnexrponnsiii // DbC HOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-
1-differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-2-437224

3. boromonos, H. B. Maremaruka: yue6nux/ H. B. boromonos, II. H.
CamoitieHko. — 5-¢ u3., nepepad. u gon. — Mocka: M3narensctBo FOpaidr,

17



https://www.biblio-online.ru/bcode/441346
https://www.biblio-online.ru/bcode/436995
https://www.biblio-online.ru/bcode/436995
https://www.biblio-online.ru/bcode/425158
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2019. — 401 c. — (Cepus: IIpodeccuonanmpaoe odpazoBanue). — ISBN 978-5-
534-07878-7. — Texkct: snextponnbii // DbC IOpaiir [caiit]. — URL:
https://www.biblio-online.ru/book/matematika-433286

4. Jlanmunrep, B. A. UadopmaTuka u mateMaruka. PemeHue ypaBHeHUN U
ontumu3anusa B mathcad u maple: yueOnuk u npaktukym/ B. A. lanunrep, C. /1.

CHUMOHXEHKOB. — 2-¢ u3ll., ucnp. u gon. — Mocksa: M3ngarensctBo FOpaiit,
2019. — 161 c. — (Cepus: IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-03458-5. — Tekct: anektponnbit // DbC IOpaiir [caiit]. — URL:

https://www.biblio-online.ru/book/informatika-i-matematika-reshenie-uravneniy-
I-optimizaciya-v-mathcad-i-maple-437282

S. Munaves, B. C. luddepennmanbHoe 1 HHTErpaibHOE UCUHCICHHE:
yaeOHuK u npaktukym miist / B. C. [llunageB. — Mocksa: M3natensctBo FOpaidT,
2019. — 212 c. — (Cepus: IIpodeccuonanbaoe odpazoBanue). — ISBN 978-5-
534-04547-5. — Texkct: anextponnbii // DbC IOpaiir [caiit]. — URL:
https://www.biblio-online.ru/book/differencialnoe-i-integralnoe-ischislenie-
437926

B) MEeTOAUYECKAasI JIUTEepaTypa:

1. Meroauueckue yka3zaHUsS K MPAKTHUYECKUM padOTaM MO JUCIUIUIMHE
«Bpiclmass  matematuMka» ISl CTYJICHTOB  HANpABJIEHUS  MOJATOTOBKHU
[IpodeccuonansHoe obOyuenue (o otpacisim), npoduieit «MudopmarmoHHbie
TEXHOJIOTUU U CUCTEMbD», « IKOHOMUKA U YHPABICHUE», «DICKTPOCHAOKECHUEY,
«be30nmacHOCTh TEXHOJOTMYECKHUX IMPOLIECCOB M MPOU3BOJACTB», «l'OpHOE Heo.
[logzeMHas pa3pabOTKa IUIACTOBBIX  MECTOpPOXKIEHUI», «l'OpHOE  neno.
DneKkTpoMeXaHu4ecKoe O00O0pYyJOBaHUE, AaBTOMATH3alUs MPOLECCOB J0OBIYU
MOJIE3HBIX  HUCKOMaeMblX u  pya», «lIpodeccuonanbHass  MCUXOJIOTHUS,
«Ynpasnenue nepcoHasiom», «l'opHoe neno. TexHosorudyeckas 6€30MacHOCTh U
ropHocrnacarenbHoe Aeno» (B 4-x yactax). Yacte 1. / Coct.: A.Il. BonkoB. —
Craxanos: 'OY BO JIHP «JIT'Y um. B. Jams», 2023. — 41 c.

2. Kapuesckuii B.II., BonkoB A.Il.,, Uépnas E.C., ABepmmna M.B.,
Tumomenko JI.C., T'anzenko W.B., TpydanoBa M.K., Bmanmapckumii U.B.
HccnenoBanre TEHJAEHIMN pa3BUTHS W WHHOBAIMM B 00pa3oBaHUM C
UCIIOJIb30BAaHUEM MCKYCCTBEHHOTO HWHTEJUIEKTa: ydeOHoe rmocobue s
JOTIOTHUTEIHHOTO U3Y4YeHHUS] WH(POPMAITMOHHBIX TEXHOJIOTHI, pOOOTOTEXHUKHU U
HMCKYCCTBEHHOTO WHTEJUJIEKTa B MHXEHEPHO-TIEAArorudyeckoM oOpa3oBaHUU IS
CTYJICHTOB OYHOM M 3a04yHOM (opM OOydeHHUs HaMpaBJICHUS MOJITOTOBKU
«IIpodeccuonanbHoe odydeHue. MHPopMalMOHHbBIE TEXHOJOTHMH U CUCTEMBD /
B.Il. Kapuesckuii, A.Il. Bosko, E.C. Yépnas, M.B. Asepmmnua, [.C.
Tumomenko, N.B. I'anzenko, M.K. Tpydanosa, N.B. Bnagapckuii; mog o6,
penakument B.I1. KapueBckoro. — JIyranck: CUIIMM JII'Y um. B.JIAJIA, 2021.
— 1024 c.

I') HHTePHET-PeCcypChI:
MunucTepcTBO HayKH U BBICIIETO oOpazoBanuss  P® —

https://minobrnauki.gov.ru/
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@enepanbHas ciayx0a 1Mo Ham3opy B chepe 00pa3oBaHHS U HAYKH —
http://obrnadzor.gov.ru/

[Topran ®enepanbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB
BhICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbHblii mopran «Poccuiickoe odOpaszoBanuey» — http://www.edu.ru/

WNudopmanmonnas cucrema «EanHoe OKHO m0cTyma K 00pa30BaTEIbHBIM
pecypcamy» — http://window.edu.ru/

denepanbHBI  MEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHbIEe OM0/INOTEYHbIE CHCTEMbI U pecypchl

1. DnekrpoHHO-OMONMMOTEYHast cucreMa «KOHCYNbTaHT —cCTygeHTay —
http://www.studentlibrary.ru/cgi-bin/mb4x

2. DnektponHas oudmoreka ®I'BOY BO «tOPTTIY (HIIW) umenn M.U.
[TnatoBa» «Merallpoy» https://libweb.srspu.ru/MegaProWeb/\Web.

NudopmanuoHHbIN pecypc OndIMoTeKH o0pa3zoBaTesIbHOI
OpPraHu3anuu

3. Hayunas oubnuorexa MMEHU A. H. Konsiera —
http://biblio.dahluniver.ru/

7. MarepuajbHO-TeXHUYECKOe M NpPOrpaMMHoe olecre4eHHue
TUCHMILTHHBI

OcBoeHMe  OUCHUIUIMHBI  «BpIcmias ~— mareMaruka» — IperoJiaraet

UCTIOJIb30BAaHNE aKaJIEMUYCCKUX ayIUTOPHH, COOTBETCTBYIOIIUX JCHCTBYIOIIMM
CAaHUTAPHBIM U TIPOTHBOIIOKAPHBIM MIPABHJIaM W HOPMaM.

[Tpouee: pabodee MecTO MpenojaaBaTeisi, OCHALIEHHOE KOMIIBIOTEPOM C
nocTtyrioM B UHTEpHeT.

[TporpammHoe obecrieueHue:

becrutatHoe
OyHKIMOHAIBHOE
IIPOTrPaMMHOE Ccplnku
Ha3HA4YCHHUEC
obecrieueHue
OducHbi naker Libre Office 6.3.1 https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OnepatmonHas https://ubuntu.com/
cricTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

[TouTOBBIN KITUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird
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http://www.mozilla.org/ru/thunderbird

daiin-MeHemKep Far Manager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/
I'padmucckuii GIMP (GNU Image http:/Awww.gimp.org/
P B Manipulation Program) http://gimp.ru/viewpage.php?page_id=8
peaakTop P g http://ru.wikipedia.org/wiki/GIMP
Pemaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynmorieiiep VLC http://www.videolan.org/vic/

8. OueHo4HbIe cpeacTBa MO JUCHMUILTIMHE

IHacnopt
OLICHOYHBIX CPEJCTB MO0 Y4eOHO! AUCHUILIUHE
«BpIcmas MaTeMaTruKa
[lepeyeHb KOMIIETEHLHH (JIEMEHTOB KOMIETEHIMI), (OPMHUPYEMBIX B

pe3yabTaTe OCBOCHUS yUeOHOW JUCHUILUIUHBI (MOYJIS) UK MPAKTUKU

Ne Ko
A MNunuxaTopsl DTansl
/I | KOHTPOJ- .
. | PopmynupoBka JOCTHKEHUH . ¢dopmupo-
upyemon N KonTponupyembie TeMbl y1eOHOM
KOHTPOJIMPYEMOIl | KOMIeTeHIHH (10 BaHUA
KOM- N JUCLUIIIMHBI, TPAKTHKH
HeTer- KOMITCTEHIINT peannzyeMoin (cemectp
HCTIUIUTIHE N3y4YCHUS
H Auch yUeHHs)
1 YK-1. Crocoben YK-1.1. Tema 1.1. Ompenenurenu BTOPOro u
OCYIIECTBIISTH Bri6upaer TPETHETO MOPSIIKA.
MIOMCK, HUCTOYHUKU Tema 1.2. BekTopsl.
KpHTHECKHH uHpopMaLH, Tewma 1.3. [1nockocTs.
aHaIM3 W CHHTE3 | aJeKBAaTHBIC
uHpopMaluH, TI0CTABJIEHHBIM Tema 1.4. IIpeobpasosarne
NPUMEHSTh 3a/a4aM u KOOpAMHAT.
CHCTEMHBII COOTBETCTBYIOIIIE Tema L5. Hucnossre
OIXOT JUIS | HayqHOMY MOCJIEJOBATEIEHOCTH.
pereHns MHPOBO33PEHHIO Tema 1.6. Ipenessr.
MOCTaBJIEHHBIX YK-1.2. Tema. 1.7. [IBa 3ameyaTenbHBIX
3ajaq JlemMoHCTpHpYET npezena:
yMEHHUE Tema 1.8 Ipenen byukuuu y=f(x).
OCYIIECTBIISITH
Y Tema 2.1. DNEMEHTBI TEOPUH
NoUCK nHpopmanuu
MHOXKECTB.
JISL peICHUS
AP Tema 2.2. DyHKUMSL. 14
MOCTaBJICHHBIX
3a/a4 B paMKax Tema 2.3. HemnpepsiBHOCTE
HAY4HOTO yHKIHiA.
MHPOBO33PEHHSI Tema 2.4. IIpousBoaHas.
VK-1.3. Tema 2.4. IIpousBonnas
HemoncTpupyer JIEMEHTAPHBIX (PYHKIHUH.
YMCHHUC Tema 2.6. IIpaBuna
paccMaTpuBaTh HaX0JICHUS TIPOU3BOIHBIX.
pasjIuvHbIC TOYKHA Tema 2.7 IIpousBoHbIE
3peHnd Ha BBICIIMX IOPSIAKOB.
HOCTABJICHHYIO Tema 2.8. Teopema  Pomns,
3ajady B pamkax Koy, JTarpamka.
Hay4qHOTo Tema 2.9. Uccnenopanue
MHPOBO33PEHUS dyHKIIH
YK-1.4. Tewma 2.10. KomiutekcHbIe gnca.
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BrisBiisieT cTenenn Tema 2.11. [TpubmmkenHoe
JTOKa3aTeIbHOCTH penieHne ypaBHEHHUH.
Pa3ITUYHBIX TOUYEK Tema 2.12. ®OyHKIUK MHOTHX
3peHus Ha TIepEMEHHBIX.
MOCTaBIICHHYTO Tema 2.13. YacTHbIe MPOHU3BOMIHBIC
3a/a4y B paMKax BBICIITNX TOPSITKOB.
Hay4YHOI'0 Tema 2.14. IlpomsBogHas 1o
MHPOBO33pECHHA HAIIPABJICHHUIO.
YK-1.5. Tema 2.15. DKCTpeMyM
Onpenensier (YHKIHU IBYX IEpEMECHHBIX.
PAlUOHATILHBIC UIICH | Tema 2.16. Y CIOBHEIN SKCTPEMYM.
UL PCIICHIA Tema 2.17. MeToa HaUMEHBIIUX
MTOCTaBIICHHBIX
KBaJIpaToB.
3ama4y B paMKax =
HAYMHOTO Tema 3.1. Heonpenenennsrit
MHUPOBO33pEHUS MHTCTpal. -
Tema 3.2. OnpeneneHHbIN
HHTErpal.
Tema 2.3. JBoitHOM
HHTErpaj.
Tema 34.
JuddepennnansHeie
YpaBHCHHS.
Tema 3.5. YUucnoBele pAnbL,
HX CXOJUMOCTb.
Tema 4.1. CoObiTne KaK
pe3yIbTaT UCTIBITAHUS.
Tema 4.2. Teopembl Teopuu
BEPOSTHOCTH.
Tema 4.3. DopMyJbl MOJHOMN
BeposiTHOCTH beiteca, bepnynu.
Tema 4.4. HuckpetHble
CIy4yaliHble BEJIUUYHUHBI.
Tema 4.5. HemnpepsiBuble
Cy4yaliHble BEJIUUYHUHBI.
Tema 4.6. Yucnossle
XapaKTEPUCTUKU CITy4alHbIX
BEIUYHH.
Tema 4.7. PaBHOMEpHOE
pacnpeneneHue.
Tema 4.8. I'enepanbHas
COBOKYITHOCTB M BEIOOPKA.
Tema 5.1. MHOXecTBa U omnepanuu
¥ OTIepaIliy HaJl HUMH.
Tema 5.2. Anrebpa ¢ onHOH
orepanueii ¢ AByMs OneparisMi.
Tema 5.3. OKBUBaJICHTHbIE
mpeoOpa3oBaHusl.
OIIK-5. | Cmocoben OIIK-5.1. Tema 1.1. Onpenenurenu BTOPOro u
OCYILIECTBIIAITh dopmynupyeT TPETHETO MOPSIKA.
KOHTPOJIb U o0Opa3oBaTenbHBIC Tema 1.2. BekTopsl.
OLCHKY pesysIbTaThl Tema 1.3. [T1nockocTs.
hopmupoBaHs o0y4Jaromuxcs B
pe3ynbTaToB pamKax ydeGHbIX Tema 1.4. IIpeobpasosatne
06pazoBaHus IpeaMEToB KOOpAMHAT.
oBydatomuxcs, COLIACHO Tema 1.5. Uucnossie
BBIABJIATE U OCBOEHHOMY HOCIIEI0BATE/ILHOCTH. 1-4
KOPPEKTHPOBATh | (OCBOCHHBIM) Tema 1.6. TIpeniernsl.
TPYAHOCTHU B POUITIO Tema. 1.7. JIBa 3amedaTeNbHBIX
o0y4eHnn (npodusim) npejena:
IIOArOTOBKH Tewma 1.8 IIpenen pynknun y=f(x).
OIIK-5.2. Tema 2.1. OneMeHTsl TEOpHUU
OcymecTBisier
MHOXKECTB.
or6op Tema 2.2. OYHKIMS.
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JMarHOCTHYECKUX
cpencts, hopM
KOHTPOJISl ¥ OLICHKH
CdopmupoBaHHOCTH
00pa3oBaTeIbHBIX
pe3yNbTaToB
obyuJaromuxcs
OIIK-5.3.
IIpumenser
pasyInuHbIe
JIMarHOCTHYECKHE
cpencraa, GopMEI
KOHTPOJISl X OLICHKH
c(hOpMHUPOBAHHOCTH
00pa3oBaTENEHBIX
pe3ysIbTaToB
oOygaromuxcs
OIIK-5.4.
dopMmynupyer
BBISIBJICHHBIC
TPYAHOCTHU B
00y4eHuu u
KOPPEKTUPYET IIyTU
JOCTHKEHUS
00pa3oBaTEIBHBIX
pe3ysIbTaToB

Tema 2.3. HemnpepriBHOCTH
(hyHKITHH.

Tema 2.4. ITpousBoaHas.
Tema 2.4. ITpousBoHas
SJIEMEHTAPHBIX (YHKIHH.

Tema 2.6. [Ipasuna
HAXO0)KJCHHS TPOU3BOJHBIX.

Tema 2.7 IIpousBonHsie
BBICIITNX TIOPSITKOB.

Tema 2.8. Teopema  Pomms,
Ko, Jlarpanxa.

Tema 2.9. Hccnenosanue
(GyHKIMH.

Tema 2.10. KommnekcHble yucia.
Tema 2.11. [MpubamxenHoe
pelleHHe ypaBHEHU.

Tema 2.12. ®OyHKIUH MHOTHUX
TIePEeMEHHBIX.

Tema 2.13. YacTHble MPOU3BOJHBIC
BBICIITNX TIOPSITKOB.

Tema 2.14. [TIlpousBoaHas 1O
HaTIPaBJICHUIO.
Tewma 2.15. DKCTpeMyM

(YHKIMH IBYX IEPEMEHHBIX.

Tema 2.16. VYCIOBHBIIN 3KCTpEMYM.

Tema 2.17. Metoa HaUMEHBIINX

KBaJpaToB.

Tewma 3.1. Heonpenenennsrit

HHTErpai.

Tema 3.2. OnpeneneHHblit

UHTErpal.

Tema 2.3. JIBotiHoM

UHTErpal.

Tema 3.4.
Juddepenunanbuble

YpaBHEHHS.

Tema 3.5. UucnoBele  psabI,

UX CXOJIUMOCTb.

Tema 4.1. CoOsbITHe Kak

pe3yJbTaT HCIIBITAHUSL.

Tema 4.2. Teopembl Teopuu

BEPOSITHOCTH.

Tema 4.3. DopMyJbl MOJHON

BeposiTHOCTH beiteca, bepnyu.

Tema 4.4. HuckperHbie
CllydJaiHble BEINYMHBI.

Tema 4.5. HenpepriBabie
CllydJaiHble BEINYMHBI.

Tewma 4.6. YHucnossie
XapaKTEePUCTUKU CITy4aiHBIX
BEJTMYHH.

Tema 4.7. PaBHOMEpHOE
pacripeieieHue.

Tema 4.8. I'enepanbHas

COBOKYITHOCTB M BEIOOPKA.

Tema 5.1. MHOXecTBa U omepanuu
W OIlepaliy HaJl HUMH.

Tema 5.2. Aunrebpa c¢ omxHOWM
onepalyeil ¢ IByMst oreparusmu.

Tema 5.3. OKBHBaJICHTHBIC
IpeoOpa3oBaHMs.

22




Iloka3zaTeau u KPUTCPHUHA OLCHUBAHUA KOMHeTeHHHﬁ, OIIMCaHHE MIKAJI

OIICHUBAHUA
I/IHI[I/IKaTOpI:I Komrposi-
Ne Koz KOHTpUO - JIOCTHIACHHHI [Tepeuens miaHupyeMbIx pyeMbI€ TEMBbI Hamverosarue
pyemoit KOMITETEHIINH (110 . OLIEHOYHOTO
/I N pe3yIBTaTOB yaeOHoit
KOMITETEHIINN peannzyeMoin CpeacTBa
JVCIUTITHHBI
JUCITUTUTAHE)
1 YK-1. YK-1.1. 3HaTh: Tema 1.1.
Crocoben BribupaeT UCTOYHUKH | OCHOBEI MaTemaruueckoro | Tema 1.2.
OCYILIECTBIISITh nHpOpMAaLNH, ammapara JUTS pemenust | Tema 1.3.
TMIOUCK, aJIeKBaTHBIE TeopeTHdyeckux M mnpaxktudeckux | Tema 1.4.
KPUTHYECKHUI MOCTaBJICHHBIM 3ajad4; Tema 1.5.
aHallu3 U CHHTE3 | 3ajadaM U | CBOMCTBa onpenenurenelt, | Tema 1.6.
nHdopmanuu, COOTBETCTBYIOLIHE OCHOBHble  TeopeMbl  Teopuu | Tema. 1.7.
MPUMEHSTh Hay4HOMY BEPOSATHOCTEH, cBoiictBa | Tema 1.8
CUCTEMHBII MHUPOBO33PEHHIO MHOKECTB, 3HaTh kak | Tema 2.1.
IMOJIXOT s | YK-1.2. HCCIIeIoBaTh (PYHKIIUH, OCHOBHBIE | Tema 2.2.
pemeHus JemoHCTpHpyeT TEOpeMBl TeopHH BeposTHocTed, | Tema 2.3.
MOCTaBJIEHHBIX yMeHHe YCIIOBUSI CXOAMMOCTH 4YHCJIOBBIX | Tema 2.4.
3a1a4 OCYLIECTBJIATh TOMCK | PSIIOB. Tema 2.4.
HHPOpPMALTH st | YMeTh: Tema 2.6.
penieHust BBIYHCIIAT ONPEACINUTENH, pemaTth | Tema 2.7
MOCTAaBJICHHBIX 3aJ1a4 | CUCTEMBI nmuHenHbIx | Tema 2.8. Bonpocs!
B PaMKax HayqHOTO anreOpandeckux ypaBHeHu#, | Tema 2.9. <
MHUPOBO33PEHUS MIPOBOJUTH TOJHOE HccienoBanue | Tema 2.10.
KOHTPOJIBbHBIM
YK-1.3. ¢GbyHKIMKM ¥ cTpouTh uX rpaduky, | Tema 2.11.
JemoHcTpupyet NIPUMEHSATh OCHOBHBIE TeopeMbl | Tema 2.12. padoraw,
yMEHHUE TEeopuu BEPOSITHOCTEHN npu | Tema 2.13. ]332;;}?;:1 i
paccmaTpuBaTh peumieHu  3azxad, 1nosb3oBaThes | Tema 2.14.
JEENVEGISE TOUKHU | IpU3HAKaAMHU cxogumoctu | Tema 2.15. 1P gKTH%CKHM
3peHuUs Ha | YHUCIIOBBIX PSJIOB; Tewma 2.16. E 21_[02?:; <
MOCTaBJIEHHYIO 3a7jadyy | MaTeMaTHUYECKU uccienosath | Tema 2.17. C-)I(B(fMeHaM
B paMKax Hay4YHOTO MPUKJIAHbIE 3a/1a4H. Tewma 3.1. i
mud.3adeTy.
MHUPOBO33PEHUS Tema 3.2.
YK-1.4. Brnanets: Tema 3.3.
BrisBiser  cTenmeHb | HaBBIKAMM NpHMEHEHHs Teopuu K | Tema 3.4.
JI0Ka3aTENbHOCTH PELIEHNIO NPAKTUYECKUX 3a]1ay. Tema 3.5.
Pa3JInYHBIX TOYEK Tema 4.1.
3peHus Ha Tema 4.2.
MOCTaBJIEHHYIO 3a7a4uy Tema 4.3.
B paMKax Hay4yHOro Tema 4.4.
MHPOBO33PEHUL Tema 4.5.
YK-1.5. Tema 4.6.
Onpenensier Tema 4.7.
pauMoHaJIbHBIE  HJIIEU Tema 4.8.
IS peneHus Tema 5.1.
MOCTAaBJIEHHBIX 3a/1a4 Tema 5.2.
B paMKax Hay4HOTO Tema 5.3.

MHPOBO33PEHUS
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OIIK-5.
Crocoben
OCYIIIECTBIIAT
KOHTPOJIb u
OLICHKY
(hopmupoBanus
pe3yJIbTaToB
00pa3oBaHUs
o0yyarormuxcs,
BBISBIISITH "
KOPPEKTHPOBATH
TPYIHOCTH B
o0yueHnn

OIIK-5.1.
dopmynupyer
oOpa3oBaTeNbHbIC
pe3ysIbTaThI
o0y4JaroImuxcs B
paMKax yaeOHBIX
NPEJIMETOB  COTJIACHO
OCBOEHHOMY
(OCBOECHHBIM)
npoduto
(npoduisim)
MOATOTOBKU

OIIK-5.2.
OcymecTBisieT oTOop
JMarHOCTHYECKUX
CpPeICTB, thopm
KOHTPOJISl ¥ OLICHKH
CdopmupoBaHHOCTH
00pa30BaTEIBLHBIX
pe3yJbTaToB
oby4aromuxcs
OIIK-5.3.

IIpumensier
pasuyHbIe
JMarHOCTHYECKNE
CpencTBa, (hopmbl
KOHTPOJISL ¥ OLICHKH
c(OpMHUPOBAHHOCTH
00pa3oBaTEIBHBIX
pe3yJbTaToB
oby4aromuxcs
OIIK-5.4.
DopMmynupyer
BBISIBJICHHBIC
TPYXHOCTH B
o0yueHUn u
KOPPEKTHPYET MyTH
JOCTHKEHUS
00pa3oBaTEIbHBIX
pe3yJIbTaToB

3HaTh:

OCHOBHbIE TOHITHS W  METO/bI
MaTeMaTH4eCKOro aHaJm3a,
JIMHEHHON anreOpel,
aQHAJIUTUYECKOM TeoMeTpHH,
YHUCJIEHHBIX ~ METOJOB, TEOPHUHU
nuddepeHInaTbHBIX YPABHEHUH, U
JJIEMEHTOB  TCOPUM  ypaBHCHHU

MaTEeMaTUYCCKON (DU3UKH, TCOPHUU
BEPOATHOCTEH M MaTeMaTU4eCKOMH
CTATHCTHUKH,;

TIOHSTHS TEOPUU MHOKECTBA;
MOHATHE MAaTEMaTHICCKON JIOTHKH;
OCHOBBI KOMOMHATOPHUKH.

YMeTh:

HCIONb30BaTh ~ MAaTeMaTHYSCKUN
ammapar TUTS 00paboTkH
TEXHHYECKOW  uHpOpMAIUM U
aHanM3a JaHHBIX, CBS3aHHBIX C
poeCCHOHATBHOM
JIeATEIbHOCTBIO;
CaMOCTOSTENHHO u3y4arthb
yueOHYIO JUTEpaTypy o
MaTemMatuke M MPHUKIAJHBIM
BOIpPOCaM;

BBIMOJHSATH orepanuu HaJ
MHOXECTBaMH;

3a]1aBaTh OTHOIICHUS Ha
MHOXECTBaX,  ONPEAeNsATh  HX
CBOMCTBA;

TI0JIb30BATHCS anredpanyeckoi
TEPMHUHOJIOIUEI;

OIIPEAECIATH THITBI AredpandecKux
CTPYKTYD;

3amaBath OyJeBbl ()YHKITHH;
paboTats ¢ yueOHOM THTEpaTypOH.
Bnanets:

HaBBIKAMHA MIPUMEHEHHUS
TIOJTYYEHHBIX 3HAHWK Ui aHaln3a
OCHOBHBIX 3ajlad, THIUYHBIX I
€CTECTBEHHOHAYYHbIX MCUHIUINH,
U BIAJNeTh INpPUEMaMH pELICHHS
TaKHX 3aj1a4;

HaBbIKAMHU MPUMEHEHUST TEOPUH K
PELICHHUIO MPAKTHYECKUX 3a/1ad.

Tema 1.1.
Tema 1.2.
Tema 1.3.
Tema 1.4.
Tema 1.5.
Tema 1.6.
Tema. 1.7.
Tema 1.8

Tema 2.1.
Tema 2.2.
Tema 2.3.
Tema 2.4.
Tema 2.4.
Tema 2.6.
Tema 2.7

Tema 2.8.
Tema 2.9.

Tema 2.10.
Tema 2.11.
Tema 2.12.
Tema 2.13.
Tema 2.14.
Tema 2.15.
Tema 2.16.
Tema 2.17.

Tema 3.1.
Tema 3.2.
Tewma 3.3.
Tema 3.4.
Tema 3.5.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 4.4.
Tema 4.5.
Tema 4.6.
Tema 4.7.
Tema 4.8.
Tema 5.1.
Tema 5.2.
Tema 5.3.

Bomnpocst

K
KOHTPOIIbHBIM
pabotam,
BOIPOCHI
3a1aHHs

u
K

NPAKTUHYCCKUM

pabotam,
BOITPOCHI
9K3aMEHaM,
nud.3aueTy.

K

OIICHO‘IHI)IC cpeacrea mo J1MCHMIIINHE «BpIcHIasi MATEMATHKA»

1-# cemecTp

1. Onpenenurenu 2, 3 — ro NOPsAIKOB, UX BBIYUCICHUE U CBOMCTBA.

Bonpockl kK KOHTPOJIBbHBIM padoTam

2. MaTpuiisl, oniepalii HaJli MaTpUIlaMU U UX CBOMCTBA
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3. CucTtembl TUHEHHBIX YPAaBHEHUH, UX BHUJIbI (COBMECTHBIE,
HECOBMECTHBIE, OITPEIEIICHHBIE, HEOIIPEACIICHHBIE).

4. JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. PaccTossHME MEXKy TOUKAMHU.
Jlenenue oTpe3ka B JaHHOM OTHOLLIEHUHU.
5. O01ee ypaBHEHHUE NPSAMOI HA MIIOCKOCTH, €0 UCCIIEI0BAaHUE. Y PABHEHHUS
OCEU KOOPJIUHAT.

6. YpaBHeHUE NpsMOI Ha MJIOCKOCTH C YITIOBBIM KOA((ULIMEHTOM U
HaqyaJioM,

7. YpaBHEHHE NPSAMOMN HA MJIIOCKOCTH, MIPOXOISAIIECH YEPE3 JAHHYIO TOUKY.

8.YpaBHEHHUE IPSAMOM Ha IIIOCKOCTH, MPOXOIAIIEH Yepe3 IBE TaAHHBIE
TOYKH.

9. Ilpenemnsl. IlepBbiit 3aMeuarenbHbIN npenes. Bropoit 3amedarenbHbIi
penell.

10. YcnoBus napayienbHOCTH U NMIEPIIEHANKYJIIPHOCTH MPSMBIX.

11.9mumnc, BBIBOJ €ro KAHOHUYECKOTO YPaBHEHUS.

12.I'uniepOouia, BbIBOJI €€ KAHOHUYECKOTO YPABHEHMUS.

13. ITapabona, BbIBO/ €€ KAaHOHUYECKOTO YpaBHEHHUS.

14.BexTopbl, IMHEWHBIE ONEpalliy HaJl BEKTOPAMHU U UX CBOMCTBA.

15. Hanpasaisromue KOCUHYCBI U JUIMHA BEKTOPA.

16. Anrebpanueckasi 1 reoMeTpUUecKas MPOEKIMH BEKTOPa Ha OCbh, UX
CBOMCTBA.

17. KoopauHaTel BEKTOPOB, BBIPAKEHHE JIMHEUHBIX ONIEPAllMi BEKTOPOB
yepes KOOPAUHATHI.

18. BriBO ypaBHEHUS IIJIOCKOCTH B OTPE3KAX.

19. Buasl ypaBHEHUI TUIOCKOCTH B POCTPAHCTBE.

20. BpiBOA KaHOHUYECKOTO YPABHEHHUS MPSIMOM JINHUU B IIPOCTPAHCTBE.

2-1 ceMecTp

1. beckoneuHO Masbie U OECKOHEYHO OOJIBIITNE BETUYMHBI U UX CBOWCTBA

2. HenpepwiBHbIE (PYHKITMU U UX CBOMCTBA. TOUKM pa3phIBa.

3. HenpepsiBHbIE (DYHKIMH HA 3aMKHYTOM MPOMEXKYTKE U MX CBOMCTBA.

4. Touku pa3pbiBa, UX BUIBI.

5. Onpenenenne HENPEPHIBHOW (DYHKIIMM B TaHHOM TOUKE, M €€ CBOMCTBA.

6. OmpenencHue HeMpepbiBHON (yHKIMH HAa oOTpe3ke [a; D], u ee
CBOICTBA.

7. OnpeneneHue Mpou3BOAHON (DYHKIIUU B TOUKE, M €€ T€OMETPUUECKUUN
CMBICIL. 8. YpaBHEHUE KacaTeJIbHON K rpauKy QyHKIUU.

9. Omnpenenenne TPOU3BOAHONW  (PYHKIMU B TOYKE, €€ (PU3MUECKUU
CMBICJI, YCKOPEHHE.

10. CoiicTBa npousBoaHo. [Ipon3BogHas MOCTOSTHHON (QYHKUIUH, CYMMBI,
MPOU3BEACHUS U YACTHOTO (PYHKITUM.

11. IIpousBoaHAas CIIOKHOU (PYHKITUH.

12. Teopema Pomist 0 KOpHSIX POU3BOAHOM, €€ T€OMETPUUYECKUI CMBICII.

13. Teopema Jlarpanxa, €€ reOMETPUUYECKUN CMBICI.

13. KommekcHbIe YncIia, IEMCTBUS HaJ HUMH B ainreOpanmdeckoit hopme.
CornpsikeHHbIE KOMIUIEKCHBIEC YUCIIA, AEJICHUE KOMIUIEKCHBIX YHCEIL.

14. Tpuronomerpuueckass ¢GopMa KOMIUIEKCHOTO YHCJIa, MOAYIh H
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apryMEHT, UX BbIYUCIICHUE.

15. YMmHOXeHue U BO3BEJACHUE B CTENEHb KOMIUIEKCHBIX 4YHCEN B
TPUTOHOMETpUUECKOU (hopme.

®opmyna Myaspa. [lokazarenbHas popma KOMIIIEKCHOTO YHCIIA.

16. MHorowieHbl U UX KOpHU. MeTo/ OThICKaHUS PAllMOHAIBHBIX KOPHEH
MHOTOWIEHA C UETbIMU KO3PPUIIEHTAMHU.

17.J/leieHue MHOTOUYJIEHOB YTOJIKOM, OCTaTOK JejieHus. Teopema besy.

18. OcHoBHas TeopeMa anreOpsl, €€ CIeACTBUS.

19. TlpaBuibHble U HENpaBWIbHBIE palMOHANBHBIE Jpobu. Meroa
Pa3NOKEeHMsI TPABWIBHBIX PalMOHATBHBIX APOOCH HA CyMMy MIPOCTEHINX
IpoOeil.

20.YucnoBbie GyHKIMHM 00J1aCTh ONPEACICHUs U 00J1acTh 3HaYeHUI. Bubl
byHKIMA 1 onepanuu Hal HUMA. Cyriepno3uiius QyHKITHMA.

21. CrenenHast pyHKUUS, TPUMEPBI.

22. Iloka3zaTtenbHas (QyHKIUS, €€ CBOMCTBA U rpaduK.

23. Jlorapudmuyeckas QyHKIUS, €€ CBOMCTBO U rpaduK

24. TpuronomeTpuueckue QyHKINHU, UX rpaduku SiNX, COSX, tgX, Ctgx.

25. OOpartHble TpUTOHOMETpUYEeCKHEe (YHKIMH, WX Tpaduku arcsinx,
arccosx, arctgx, arcctgx.

26. DneMeHTapHbIe (PYHKITUH.

3-1 cemecTp

1. [lepBooOpa3zHas  (QyHKUMHM, €€ CBOMCTBa,  OOIIMIA BH/]T
nepBoOOpa3HoOM.

2. HeomnpeneneHHpli MHTErpay, yCJIOBHE €ro CyLIECTBOBAHUSA U
CBOMCTBA.

3. umHTerpaya. YCIOBHS €ro MPUMEHEHHS.

4, Meron wmHTErpupoBaHus 1O 4acTaM. IlpumeHeHume ero K
TPAHCLIEHJACHTHBIM (YHKIUSM.

S. WMHTerpupoBaHne MPOCTEHMIIMX M CJHOXKHBIX  PALMOHAJIBHBIX
GbyHKIIUA.

6. HuTerpupoBanre TPUTOHOMETPUUECKUX (DYHKITHIA.

7. OnpeneneHue ONPEAENICHHOIO HWHTErpajla 4Yepe3 HHTErpaIbHbIE
CYMMBI, TEOMETPUYECKUNA CMBICII.

8. OnpeneneHHblii  HMHTErpaj,  €ro  ONpeleJeHUEe,  YCJIOBHS
CyIIECTBOBAHUE U CBOMCTBA.

9. YcnoBuss  BeimonHeHust  ¢opmyna  Hetorona —  JleitOnuia
(1OKa3aTeNnbCTBA).

10. BeruucieHue onpeaesieHHOro HHTErpajia MeToI0M MOJACTaHOBKHU

11. BeruucieHue onpeaeeHHOro UHTErpaja METOIOM HWHTETrPUPOBaHUS
0 YaCTSIM.

12. HecoOGcTBeHHBIC UHTETPAIIBI, UX BUJBI U YCIOBHS CXOJAMMOCTH.

13. Ompenenenue ciaydyalHbIX COOBITUH M WX BUABI (JOCTOBEpHBIE,
HEBO3MOXHBIE, COBMECTHUMBIE, HECOBMECTHUMBIE, IPOTHUBOMOJIOKHEIE) u
omnepalu HajJ HUMHU.

14.  OcHOBHbIE PUMEPHI MPOCTPAHCTBA IJIEMEHTAPHBIX COOBITUH.

15. Omnwucanue ciydyallHBIX COOBITUH C TIOMOIIBIO 3JEMEHTAPHBIX
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COOBITHIA.

16. Knaccuueckoe ompeseneHne BEpOSTHOCTH M OCHOBHBIE CBOMCTBa
BEPOSTHOCTH.

17. Teopema clnoxkeHHUs JIJIsi COBMECTHBIX U HECOBMECTHBIX COOBITHH.

18. HemnpepoiBHbIE Cily4ailHble BelW4YuHBl. DYHKIUA pacnpenercHus
F(x)=P(X<x).

19. IImotnocth f((X) = F'(X) u ux cpoiictBa. CieacTBUEe MpeaeIbHOM
TeopeMbl JlamyHoBa, ero 3HayeHue. YCIOBHAas BEPOATHOCTb. Teopema
YMHOEHUS 17151 3aBUCUMBIX U HE3aBUCUMBIX cOOBITUH. [Ipumep.

20.  Cxema MOBTOPHBIX HE3aBUCHMBIX HCTbITaHUH. Dopmyna beprymm.
[Tpumep.

21.  Acumnrotuyeckue Gopmynsl Myaspa-Jlamaca, yciaoBusi ux
npuMeHnenus. [Ipumep.

22.  Acumnrotudeckas ¢opmyna Ilyaccona, yciaoBusi ee MpUMEHEHHS.
[Tpumep.

23.  CnydaiiHble BEIMYUHBI, UX BUJIBI. J{MCKpeTHas ciydaiiHas BEJIMYHMHA
Y €€ 3aKOH pacipeaciICHUS.

24.  Omepamun Haja cilydalHBIMH BennmduHamu. llocTpoeHue 3aKOHOB
pacripefielieHuss JJisl CyMMbl, TPOU3BEICHUS WU JIMHEHHON KOMOWHAIUU
JTAaHHBIX CIyYaWHBIX BEJIUYHUH.

25. MaremMarndeckoe OXHIAHUE IUCKPETHOW CIyYallHOW BEIMYWHBI,
ero cmbica W cBoiicTtBa. IlpoBepka cBorictBa M(aX+bY)=aM(X)+bM(Y).
LlenTprpoBaHHas CiydaiiHas BEJIMYMHA U €€ MATEMATUYECKOE OKUJAHUE.

26.  Jlucnepcusi JTUCKPETHOM CIydyalHOW BEJMYMUHBI, €€ CMBICI H
coiictBa. CpenHee KBaapaTHdeckoe OTKIOHeHHe. IIpoBepka cBOMWCTB:1)
(JaX+bY)=a? J(X)+0>M(Y); 2)4(X)=M(X*)- M*(X).

27. HemnpepsiBHbIE ciay4yaliHble BeIMYMHBI. DYHKIUSA paclpeeiCHUs
F(x)=P(X<Xx).

28.  IInmotaocts f((X) = F'(X) u ux cpoiictBa. CieAcTBUE MpeaeabHOM
teopeMsl JIssmyHOBa, ero 3Hauenue. [Ipumep.

29. Maremaruueckoe OXHIaHUE U JUCTIEPCUS IS HETNPEPHIBHBIX
BesmmuuH. [Ipumep.

30. HopmanbHblli 3aK0H pacrpeiesieHus, ero MIOTHOCTh U CMBICT €T0
napametpos. Ilpumep.

31.  3akon 6omwmux yucen. HepaBenctso MapkoBa

4 cemecTp

1. Tlonstue auddepeHIuanbHbIX ypaBHEHUS UX BUAbI: OOBIKHOBEHHBIE U
B YACTHBIX MPOM3BOJAHBIX. UTO Takoe auddepeHuaibHoe ypaBHEHUE, CKOJIBKO
obiBaeT pemenuil. Hauansublie ycinoBus. 3agaya Komm.

2. OObIKHOBEHHBIE U] epeHIaIbHOEe ypaBHEHUE 1-To  mopsijaka.
Havanbhbie ycnoBus, 3amaya Komm M yclioBHsI CYIIECTBOBAaHUSI €€ PEILICHUS.
[Tpumepsl (MONOXKUTENbHBIE U OTpULATENbHbIC). [loHsATHE 00IIero peneHus
muddepeHInanbHOro  ypaBHEHUs TniepBoro nopsiaka.  OcoOble  pelieHws.

[Ipumepsl.
3. O6mmit Bun muddepeHITMaNTbHBIX YPAaBHCHUM C pa3IesSIONUMUCS
nepeMeHHbIMH.  Paznenenue mnepeMeHHbiX. Ciaydan — TOSBICHHS OCOOBIX
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pemenni. [Ipumepsr.

4. Tlonsitue omHOpOAHON (GYHKIUMU HyJleBOro uaMepeHus. OZHOPOIHOE
muddepeHnanbHoe ypaBHeHHE |-ro Topsaka, METOJ HUX pEIIeHUs IyTeMm
cBeleHusT K JauddepeHuanbHOMy YPaBHEHUIO C  pa3lIesSIOMUMUCS
nepemeHHbIMU. [Ipumep.

5. uddepenuuansubie ypaBHeHUs bepHyIn, METO UX PEIICHUs TyTeM
CBEeJCHUSA K TMHEHHOMY 1. Y.

6. OObikHOBeHHOE JuddepeHnranTbHOe YypaBHEHUE 2-T0  TOpsiKa.
Havanbnbie ycnoBus, 3agada Koty 1 ycioBus CyliecTBOBaHUs ee penieHus. Bun
obmrero pemenus. [Tpumep.

7. Juddepennmanbinoe ypaBHEHHE 2-TO TOPAJKA, JIOMYyCKAarollee
noHIKeHue nopsiaka. OCHOBHBIE CIydau MOHMKEHU mopsaaka. [Ipumepsi.

8. Jluneitno-3aBucumbie pynkuuu. Onpenenurens Bponckoro. JluneitHoe
onHOponHOe AuddepeHnrnanbHoe ypaBHeHHe 2-ro mopsaka . Ilpocreiimme
CBOMCTBA PEUICHUHN TaKUX YPAaBHCHUM.

9. HeobxonmuMoe M JOCTATOYHOE YCIOBUE JIMHEMHON 3aBUCHUMOCTH
pelIeHUi JIMHEHHOro OJAHOPOAHOro Au(QEepeHIrnaIbHOe YpaBHEHUE 2-TO
nopsiJika (MpuMephl 3aBUCUMBIX U HE3aBUCUMBIX PEIICHH ).

10. Teopema o cTpyKType OOIIEro pelIeHUs JMHEWHOrO0 OJHOPOJHOTO
g depeHInaTbHOE ypaBHEHNE 2-TO MOPAIKA.

11. Jlunetinoe  omHopomHoe  AudPepeHImaIbHOe  ypaBHEHHE  C
NOCTOSSHHBIMUA ~ KO3()(MUHUEHTaMH, BBIBOJ OOILIETr0 PEHUs TaKWX YpaBHEHUHU.
XapakTeprucTUIeCKOoe ypaBHEHHE, Pa300p BO3MOXKHBIX CIIydaeB KOpPHEH 3TOTO
yYpaBHEHUSA U BUIBI OOIINX PEIICHUI.

12. Teopema 0 CTpPYKType OOIIET0 pEIICHUs JIMHEWHBIX HEOAHOPOIHBIX
muepeHnanbHoe ypaBHEHHE 2-TO OPAJIKa.

13. Meron HeompeneneHHbIX KOA(P(GUIMEHTOB HAXOXIACHUS YaCTHBIX
pelieHrni JTUHEHHBIX HEOJHOPOAHBIX Au(QepeHInanbHOe YpaBHEHHUE C
MOCTOSIHHBIMU KO3 puiieHTamu.

14. n-mepHoe apudMeTHyecKoe NPOCTPaHCTBO. PaccrosHue Mexmy
toukamu. OxpecTHOCTh ToukH. IlpenenbHbie Touku. IloHsTne QyHKIMH
HECKOJIbKMX

15. JIBoiiHO# HHTETpal.

16. TpoitHoii UHTETpAIL.

17. KpuBoJIMHEWHBIN UHTETpaJ.

18. YwucnoBsie psibl.

19. CreneHHBIC PAIBI.

20. Psanpr @ypoe.

21. OCHOBHBIE TOHSTHS TEOPUU MHOMXKECTB (MHOXKECTBO, MOJMHOXKECTBO,
IPUHAJICKHOCTD, OyJieaH, MOIIIHOCTh MHOXKECTBA, ITyCTOE MHOXECTBO).

22. Onepaly ¢ MHOXXECTBaMH U UX CBOICTBA

23. JlekapToBO  TIPOWM3BEEHWE MHOXKECTB. MOIIHOCT  JEKapTOBO
IPOU3BEICHUSI.

24. OtHomiennst Ha MHOXecTBaxX. CmocoObl 3alaHus  OTHOIICHHM.
CpoiicTBa OMHAPHBIX OTHOIIEHUH.

25. AnreGpa noruku. Jlormueckue nepeMeHHbie, GOpMyibl U QYHKIIHH.

26. OcHOBHBIE JIOTUUECKHE TTepeMeHHbIe. Ta0auIia ICTUHHOCTH.

28



27.3akonsl  anreOpbl  Joruku (10  mm). OCHOBHBIE JIOTUYECKHE
HKBUBAJIEHTHOCTHU.

28. Hopmanbhubie popmbl. CIIH® u CKH®, ux nmoctpoenue.

29. UTo mOHUMAIOT IMO/T JIOTHYECKON TIEPEMEHHOM, JIOTHYECKON oneparueit
U TI0JT JIOTHYECKUM BbIpasKeHUEM?

30.Yto Takoe KOHBIOHKIMA? OOBACHUTH TIpaBUia  BBINOJHEHUS
JIOTUYECKOM OTNepaluy «KOHBIOHKITUS.

31.Yto Ttakoe nu3blOHKUUA? OOBSCHUTH TpaBUja  BBINOTHEHUS
JIOTUYECKOM OTepalii «IU3bIOHKITUS.

32. Yto Takoe uHBepcHusi? OOBSCHUTH MpaBUiia BHIMOJHEHHS JTOTHYECKOU
Olnepalry «MHBEPCHUS.

33. Uto o03HAYaIOT TMOHATHS «IKBUBAJEHTHOCTH» U «TOXIECTBO» B
JIOTUYECKOM BBIPKEHHUH?

34. Ha3BaTb 1 OOBSICHUTD aKCUOMBI, IPUHATHIE B alTeOpe JIOTHUKH.

35. Ha3BaTh OCHOBHBIE 3aKOHBI, IPUHSATHIC B AIreOpe JOTHKH.

36. OOBACHUTH JIOTUYECKOE BBIPAXKEHHE, MPEUI0KEHHOE MPENOaBATEIIEM.
Ha3Batb 3aK0H, IPUMEHUMBIH JIJIs1 TAHHOTO JIOTUYECKOTO BBHIPAYKEHUSI.

37. JTHO,CAH®. IIpencraBienue OyneBod QyHKiuu (1o Tabnuie
uctuHHOCTH) B Bujae CIIHO®.

38. KH®, CKH®. IlpencraBnenue OyneBod ¢yHKuuu (1o Tadmuie
uctuHHocTH) B Buae CKHO®.

39. Jlornyeckue omeparuu. [IpHOPUTET BBIMOJHEHUS JOTHYECKHUX
omnepanui.

40. TloHATHS JOTHYECKON TEPEMEHHOW, JIOTHYECKOW oOlepanuu U
JIOTUYECKOTO BBIPAXKECHHUSI.

Kpurepun n mkana onieHUBaHUs 1O OLIECHOYHOMY CPEACTBY «KOHTPOJIbHAS

paboTta»
[xana Kpurepuii oneHnBanus
OLICHUBAaHMS
(uHTEpBaN OANIOB)

5 KoHnTposibHast paboTa BbIIIOJHEHAa Ha BBICOKOM YpPOBHE (MpaBUJIbHBIE
otBeThl 1anbl Ha 90-100% Bompocos/3a1ay)

4 KonTposnbHast paboTa BBINOJIHEHA Ha CpeIHEM YpOBHE (IIpaBUJIbHBIE
OTBETHI 1aHbl Ha 75-89% BompocoB/3anay)

3 KontponbHast paGoTa BBIIOJHEHAa Ha HHU3KOM YpPOBHE (IIpaBUJIbHBIE
oTBeTHI naHbl Ha 50-74% BompocoB/3a1ay)

2 KontponbHast paboTa BBINOJIHEHA Ha HEYIOBIETBOPUTEIHLHOM YPOBHE
(mpaBWJIBHBIE OTBETHI aHbl MeHee 4eM Ha 50%)
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3aaHus K MPAKTUYECKHM 3aHATHAM
Paznen «JIuneiinasi aaredOpa. BexkTopHasi anredpa. AHaJMTHYeCKast
reoMeTrpuss B IPOCTPAHCTBE. AHAJMTHYECKAs TeOMeTpHs Ha
IJIOCKOCTH. Teopus mpeaeioB»

1 1 1

1. Beruncnuts onpenenurens: (4 5 9.
16 25 81

113 4

2 0 08

2. BBIYMCIUTB ONPENEIIUTEND: :
3002

4 4 7 5

0

5 1 2) (2 0 1
3. BeIOJIHUTE ACHCTBUA: + . .
3 4 3 -1 -11

4. Haubl Toukn A (2; -1), B(3; 9), C(4; 1). Haiftu xoopauHaThl BEKTOpa
3-AA-4-AN.

5. Brrancnutb CKaJIsIpHOE IIPOU3BEICHUE
BEKTOpOBa =4i +5j u b =-2i +3].

6. OnpeIenTh Yrol MeXIy BEKTOPaMU G =+/2i ++/2] u b =21 —+/2].

7. Ilpu kakoM 3HaueHnd X Bektopbid +3-D n b — X- & oproronansusi,

e
a=1{0;-1,-2},b = {1;-4;-2}.
7. HaiiTu Moxynb BekTOpaa = 2p—q,eciu|p| =3, [d/ =5, ¢ = £pq =g.
8. Haiftm BekTOpHOE Tpom3BeneHue BekTopos{-13;[1-16; 0} n { -13;1-16;
0}.

9. Havitn momazas Tpeyronsauka ABC, ecmu A(3,3.4, B(1,0,6), C(4,5,-2).

10. Haittu 06bem napasmienenunenaABCEA1B1C1E4, ecnu
AB ={340}, AC={0-31}, A4 ={0.25}.

11. HanucaTe ypaBHEHUE IIIOCKOCTH, ITpoxoasiuen yepe3 Touky A(l, 1, 2)
W TIepIeHUKYIApHO BEKTOpY 4B, Tie B(1, 2, 3).

12. Hanucath ypaBHEHHE MIIOCKOCTH, poxo el yepe3 Touku A(1, 1, 2),
B(1, 2, 3), C(0, 1, 3).

13. CocTtaBuTh MapamMeTpUUECKUE YPABHEHUS MPSMOU, MPOXOIAILIEH Yepes3
touku A(-1, 2, 2), B(6, 2, 3).

14. HaifTu TOuKy mnepeceueHus NpsIMOM TpOXoAsield uepe3 TOuKu A(-
1,2,2), B(1,2,3), C(0,1,3) u mnockoctu 2x-3y+z-1=0.

15. CocTaBuTh ypaBHEHHUE IPSIMOM, Mpoxonsiuen yepe3 Touku(2;-1) u

(1; -3,5).

16. Kakue u3 ciaeayromux OpsMbIX NapajijiesIbHbl U NEPIEHIUKYJIISPHBI:

) y=4x-5=0, 2)y=-4x+1; 3) y=4x+0,2; 4)y=0,25x+1.
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17. CoctaBuTh ypaBHEHHE MPSAMOI, Mmpoxosuieit yepe3 Touky (-3;-1) u
napajuienbHo mpsiMoi 8x-6x-3 = 0.

18. Hanucathe ypaBHeHHE OKPY>XHOCTH C IIleHTpoM B Touke C(-1, 3) wu
panuycom R=2.

19. HanucaTh KaHOHWYECKOE ypaBHEHHE 3JUIMIICA, 3HAsl, UTO €ro OoJbIias
MOJIyOCh paBHA 5 U MaJiasi MOJyoCh paBHa 4.

20. Hammcatb KaHOHMYECKOE YpaBHEHHE THIEpOOJbI, 3Has, YTO €€
BEIIIECTBEHHAS MOJIYOCh paBHA 7 U MHUMasl MIOJIYOCh paBHa 4.

21. HamucaTh KaHOHUYECKOE YypaBHEHHE TNapaldoibl, CUMMETPUYHON
oTHocuTesbHO ocu OX, 3Has, uTo napabdoina npoxoauT uepe3 touku (0; 0) u (2;-
4).

22. Kakue KpuBbIE COOTBETCTBYIOT YPABHEHHUIM

3x%+10xy+3y?-2x-14y-13=0,

x4+ y?+2x-4y-3=0.

23. Kakast MOBEpXHOCTb ONPEIENSIETCS YPABHEHHEM

X2+ y2+724+2x-4y-3=0

X° y° oz
PO

2 2 2
. ¥y _z_4
a b c

24. BBIYUCINUTD IPEIECTIbI:

2)lim 23 + 7% —2’ bY lim X2 + X —12.
xon 6X° —4x+3 x—>3X% —5X+6
25. BpUMCINTB IPENEIIBL:

sinzz _ 3\
a)lim = ’b)'ﬂ[sx—zj '

26. Haiitu Touku pa3pbiBa QyHKIIUH
1

y =1+ 2* 1 HOCTPOUTH €€ IpaduK.
27. Jlokaxxure:

X=sinx x—0,

In(1+x)~x x—0.

KoHTpobHbBIE BOITPOCHI K TPAKTUUECKUM 3aHSATUSIM

UTto npeacTaBisioT co0oil onpenenurenu 2, 3 — ro NopsaKoB?

2. Kak ocyiiecTBisieTcss BBIYMCIEHHUE ONPEICIUTENEH BTOPOrO U TPETHETO
nopsinka? HazoBuTe cBOMCTBA YKa3aHHBIX OMPEACITUTEIICH.

3. Kak ocymiecTBisieTcss pas3ioXeHUe OIpEeAeNIUTENsl MO CTPOKE WU

cToJoIy?

Yro npenacrasisieT co6oil 00paTHas MaTpULA U KaK BBIYUCITUTH?

Uro npencrasnsieT coboii metonn Kpamepa perieHust CuCTeM JTHHEHHBIX

yYpaBHEHUI?

6. Uro mnpencraBnser coOOW MaTpPUYHBIA METOJ pELIEHUsS] CHUCTEM
JIMHEHHBIX YpaBHEHUN?

=

o &
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y=xe*

7. Yrto mpencrasisier coboit meton Ilaycca pemieHus CUCTEM JIMHEWHBIX
ypaBHEHUI?

1. Jlalite ompeneneHue oOLIEMY YPAaBHEHHMIO KPUBBIX 2-TO MOpPSIKA,
HA30BUTE MPABUJIO ONPEAEIICHUS BUAA KPUBBIX.

2. JlaiiTe onpezaeneHNE CKaISIPHOMY ITPOU3BEIEHUIO BEKTOPOB, OOBICHUTE
€r0 CMBICJ, CBOMCTBA U BBIYMCIICHUE YepPeE3 KOOPAUHATHI.

3. Kak Bblunciuth yria Mexay Bekropamu? HazoBute ycioBue
HEPIIEHINKYIIPHOCTH BEKTOPOB.

4. Kak BBIUHCIMTH BEKTOPHOE IpOU3BeJeHUE BEKTOPOB? OOBSCHUTE €ro
CMBICTI, CBOMCTBA M BBIYUCIICHHE B KOOPAMHATAX.

5. Ilpenen ¢pynkumu, ero cBoiicTBa. PackpriTue HeonpeneneHHOCTER
6. IlepBblit 3aMevaTenbHBINA IPEIE.
7. Bropoii 3amedatenbHbIi ipenes. Yucio e, HaTypanbHbIE JToTapru(MEI.

3ajaHuA K NPAKTHYECKHUM 3aHATUAM
Paznesn «JueMeHTbl Teopuun MHOxkecTB. [IpousBoanas. UccienoBanue
(GyHKHUOHAJBHBIX 3aBUcCHMMOCTed. @OYHKIMH  MHOIUX
nepeMeHHbIX»

1.Haiinure npousBoHy0 GyHKIHN Y=SIN2X.

2.Haitnute npou3BoHy0 GyHKIUUA Y=COS3X.

3.Haiimure MpousBoaHyI0 Y=X2SinX.

COSX

1+x°

5.Haiinute mpou3BOAHYIO TPETHETO MOPsIAKa OT PYHKIMH Y=€*X.
6.HaliguTe MpoU3BOAHYIO BTOPOTO Mopsaka oT QyHKImU x2+y2-1=0,

4.Hainure NpoU3BOAHYIO y =

7.y=x3lnx  yV=?

d=y
8. y=tg(x+y) ——=
9.x=Int, y=t*—1. §=?

10. Haiitu oOrmiee BhIpakeHUE IJisi MTPOU3BOJHON TOpsAaKa N OT (PYHKIUU

=7

11. Uccnenyiite Ha BBITYKIOCTh M BOTHYTOCTh KPHBYIO Y=X2€%,

J3 1.

12. BBIUMCINUTS: Z"Ina,ede 7= 7 ——1.

2

13.Berauciautb:W =c0sZ, 2oe Z :g+iln5.

14. OnpengenuTh KOJMYECTBO JEHUCTBUTEIBHBIX KOpPHEH YpaBHEHUS,

OTIIEJIUTh 3TH KOPHU M, MPUMEHSS METOJa XOpJ W KacaTelbHBIX, HAWUTH HX
NpHUOIMKEHHOE 3HaUeHUE ¢ TOUHOCTBIO 0,01 Xx3+5x+7=0.

y
15. Tloka3ath, 4TO PYHKITUSA Z = X -&* YIOBICTBOPSET YPABHEHUIO

, 0%z 0’z , 0°Z
. + 2Xy +Yy =0
ox*? OXoy oy*

X

16. HaiiT IpOM3BOIHYIO TPETHETO MOPAAKA OT QyHIMUZ=X3+3X2y2+y+1,
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17.Haiitu mpomssomnyio QyHmun z=x3+3x%y?+y*+1 B Touke M(-1,2) B
HaIlpaBJIEHUHU UAYLIEM OT 3TOi ToUukU K Touke N ¢ koopauHatamu (2,3).

18. Haittu rpaguenT QyHKumn Z=x3+3x2y?+y*+1 B Touke M(-1,2).

19. Halitu HaubomdbIIee 3HAYEHUE MPOU3BOJHON MO  3aJlaHHOMY
HaIpaBJICHUIO
Gynmuz=x3+3x2y?+y*+1 B Touxe M(-1,2).

20.dana pyukus: z=(x-y+)’. MccnenoBars ee Ha S3KCTPEMYM.

21. Haittu makcumyM (YHKUHU TPU YCIOBUHU, UTO W=XYZ NpHU YCIOBUH,
uro Xy+xz+yz-a=0 (x>0, y>0, z>0).

22 Ilycts Mexay X u Y cymectByer 3aBUCHMMOCTh Y = a-X + b. C
nomoibio MHK Ha ocHOBE cneayrommx TaHHbIX:
a) HaliTU MapaMeTpsI a, b;
0) onpenenuts Y 11 X = 15;
B) CEJIaTh YEPTEXK
X |6 |7 |10 |10 |11 |8 |4 |11 |8
Y |4 |6 |8 |9 9 6 |3 7 5 3

o1

KoHTpO/ibHble BONPOCHI K MPAaKTUYECKMM 3aHATUAM

1. YUro npencrapisieT coO0M YHUBEPCAIBHOE MHOKECTBO?

2. JlaiTe onpeesieHue IMmycToro MHOXeCTBa?

3. Kak onpenensiercs 1ekapTOBO NPOU3BEICHHE IBYX MHOKECTB?

4. Ilepeuncnure 3aeMeHTapHbIE (DYHKIIMH.

5. ChopmynupyiiTe CBOMCTBA HENPEPHIBHOCTH 3JIEMEHTAPHBIX (DYHKIIUM.

6. [lpuBenure npumMep He3IEMEHTAPHON (QYHKIIUU.

7. ChopmynupyiiTe NOHATHE HENIPEPHIBHOCTU (PYHKIIUU B TOUKE.

8. JlaiiTe onmpenenenne HEMPEPLIBHOCTH (GYHKIIUUA HAa HHTEPBAJIE.

9. Yto 3HaUMT reomMeTprudecKku GyHKIUS HETpepbIBHAs HA UHTEpBaje?

10. Bynmer nmu cymMma HECKOJIBKUX HEMPEPBIBHBIX (DYHKIMN (QyHKIHMEH
HEMPEPBIBHOM ?

11. IlpuBenute npumepsl (QyHKUUN, KOTOpPbIE HE UMEIOT IMPOU3BOJIHBIX B
HEKOTOPBIX TOUKAX.

12. Chopmynupyiite mpakTudeckoe npruMeHeHue Teopemsl Komm (mpaBmiio
Jlonurans).

13. Yto 3HauuT reoMeTpruuecku (PyHKIMS HE UMEET MPOU3BOJHOMN B TAHHOMN
TOYKE?

14. JTaitte onpenenenne acuMnToT. HazoBUTE BUJIBI ACUMIITOT.

3ajaHuA K IPAKTHYECKUM 3aHATHAM
Pa3znes «jieMeHTHI TEOPHH BEPOSITHOCTE)

1. B uexe paborator 6 myxuuH u 4 >xeHIMHbL. [0 TaGenbHBIM HOMEpaM
Hay/1ayy oToOpanbl 7 yenoBek. HailTu BEpOSATHOCTH TOTO, UTO CPEeId OTOOPAHHBIX
JIUI OKKYTCA 3 KEHIIUHBI.

2. B rpynne 12 cTyneHTOB, cpelr KOTOPBIX 8 OTIMYHMKOB. Ilo crnucky
Haynauyy oToOpaHbl 9 cryneHToB. HailTu BEpoOSATHOCTH TOTrO, 4YTO Cpeau
OTOOpPAHHBIX CTYJEHTOB OKQXXYTCSA 5 OTIMYHUKOB.
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3. Tpu crpenka NOpOU3BOAAT IO OJHOMY BBICTPEIY B MHUILEHbD.
BepositHocTH nonananus paBHbI Ay nepBoro crpesika 0,6, mist Broporo 0, 5 u
st tperbero 0,2. Haiftu BeposSITHOCTH TOro, 4To OyJeT XoTs Obl OJHO
MONaJaHueE.

4. BeposATHOCTH MOIA/IaHKs B LIENIb IPU OJHOM BhICTpelie paBHa 0,6. Haiitu
BEPOSITHOCTH TOTO, YTO MIPH IISITH BhICTpEax OyneT He 6ojiee TpexX MPOMaxoB.

5. B cnenumanu3upoBaHHyl0  OoJbHHUIY TocTymaer B cpenHeM 50%
oonpHBIX ¢ 3a0oneBanueM K, 30% c 3abomeBanuem L, 20% c 3aboneBanuem M .
BepositHocTh nosiHoro m3neuenus 0onesnu K pasna 0,7%; nnst , muist 6onesnent Lu
M »stm BeposTHOCTH cOOTBEeTCTBEHHO paBHbI 0,8 m 0,9. bonbHoM. [locTynuBmmii
B OosbHUIly, OBUT BBITUCAH 370pOBBIM. HalTH BEpOATHOCTH TOTO, YTO STOT
O6ompHOM cTpanan 3aboneBanuemM K.

6. B cembe 5 nereil. HaliTu BEpOATHOCTH TOrO, UTO CPEAM ITHX JETEH: a)
JIBa MaJlbunka, 0) He OoJiee JBYX Malb4MKOB, B) 0oJjiee JBYX MaJlb4UKOB, I') HE
MeHee JBYX M He Ooyee Tpex Malb4uKOB. [IpHHSTH BEpOATHOCTH POXKICHUS
Maipurka pasHout 0,51.

7. B maptuu neraneit 10% nHecranmaptHbeix. Haynauy oroOpanbl 4 aetainu.
Hamucate OWHOMUANBHBIM 3aKOH  paclpelesieHUs JUCKPETHOM cCilydaitHOU
BEIMUMHBl X — YHCIIO HECTAHIAPTHBIX AETajeil cpeau 4YeThlpeX OTOOPAHHBIX U
IIOCTPOUTH MHOTOYT'OJIBHUK ITOJIyYEHHOT'O PaCIIpeIeSICHNU.

8. HanucaTs OMHOMHAJIBHBIN 3aKOH pacIpeiesieHus JUCKPETHOM CIlydaitHON
BEJIMYMHBI X—YKCIIa TOSBIEHUI repOa npH IByX OpOCAHHUSIX MOHETHI.

9. JlBe wurpajiibHbleé KOCTH OJIHOBpEMEHHO Opocaror 2 pasza. Hamwmcartsb
OMHOMMAJIBHBIN 3aKOH pacupeiesieHuss NUCKPETHOW CIIy4allHOW BEIMYHMHBI X—
YHUCIIa BINAJEHUN YETHOTO YMCIIa OYKOB Ha JBYX UTPAIBHBIX KOCTSIX.

10. Cnyuaiinas BenuunHa XHa Bced ocu OXx 3ajaHa HHTErpabHON

byHKUMEH
1 1
F(x) ==+ —arctgx.
2

HaitTu BepoOsATHOCTH TOro, YTO B PE3YJbTAaTE€ MCIBITAHUS BEIWYMHA X
MpUMET 3HaUYeHue, 3aKatoueHHoe B uHTepBaie (0;1).

11.MuTerpanpHas (yHKUMS HENPEPBIBHOW CIy4aWHOM BeNIWYMHBI X —
BpeMEeHHU pabOThl HEKOTOPOT'O YCTPOKWCTBA paBHA

X
F(x)=1-e * (x>0).
Haiit BeposSTHOCTE GE30TKAa3HOM pabOThl yCTPONCTBA 3a Bpems X =T
12.HenpepbiBHast ~ciyyaiiHas BeJMYMHA 3a1aHa JguddepeHnnantbHoN
dyHKIIHMEH

F=ae™  (@>0)p yyreppane () phe sroro mnreppana (¥ =0

Hantu BeposiTHOCTH TOro, uro X MpUMET 3HAYEHUE, NPUHAJJIEKAILEE
unTepBaiy (1;2).

13. Ha cknag moctynuiio 8 MIECTEPEHOK, CPed KOTOPBIX 5 TOOHBIX U 3
OpaxoBaHHbIX. Heynauy OepyT 4 mectepeHku. COCTaBUTh 3aKOH paclpeieeHus
CIIy4allHOM BEJIMYMHBI - 4YMUCJIa TOAHBIX ILIECTEPEHOK Cpeau B3AThIX. Hantu
MaTEeMaTHYECKOE 0XKUJAHNE U JTUCIIEPCHIO ITOM CIIy4YalHOU BEJIMYHHBI.

14. Ha cknaa noctynuio 10 mecTepeHoK, cpeau KOTOPbIX 7 TOJIHBIX U 5
OpakoBanHbIX. Heynauy 6epyt 4 mectepenku. CocTaBUTh 3aKOH paclpeeieHus
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CIIy4YallHOM BEJIMYMHBI - YHCJIA TOMHBIX LIECTEPEHOK Cpeau B3ATbIX. Hantn
MaTEeMaTHYECKOE 0KUIAAHNE U JTUCIIEPCHIO ITOM CIIy4YalHOU BEJIMYHHBI.

15. Huddepennmansuas ¢GyHKIUS  PaBHOMEPHOIO  paclipesecHus
COXpaHsAeT B MHTepBaje (a, B) MOCTOSIHHOE 3HaueHue paBHoe C, BHE 3TOTrO
unreppaina f(x)=0. Haiitn 3Hauenne nocrostaaoro napamerpa C.

16. Marematnueckoe OXUIAHUE U CpPeAHEE KBAAPATUYECKOE OTKIOHEHUS
HOpPMAaJIbHO PAclpeAesICeHHON Cay4yailHOW BETMYMHBI XCOOTBETCTBEHHO paBHBI 20
u 5. HaliTu BepOSITHOCTB TOT0, UTO B pPe3yJIbTaTe UCHBbITAaHUS XIPUMET 3HAUEHUE,
3aKIroueHHOe B mHTEpBaje (15, 25).

17. HailTu MaTreMaTH4ecKO€ OKHUJAHUE CIIy4ailHOM BeIWYUHBI X,
pacrpeieJIeHHON paBHOMEPHO B HHTEpBaie (2;8).

18. CayuaiiHbie OMIMOKU M3MEPEHUS MOJAYUHEHBI HOPMAIIBHOMY 3aKOHY CO
CPEIHUM KBaJpPaTHYECKUM OTKJIOHEHHEM o =20MM UM MaTeMaTUYECKUM
oxkunanueM a=0. HaliTu BepOATHOCTH TOro, YTO NPHU TPEX HE3ABUCUMBIX
U3MEpEeHHI OmuOKa XOTsI Obl OJHOTO W3 HUX HE MPEB30HAECT MO aOCOIIOTHOU
BEJIMYUHE 4 MM.

19. IlocTpouTh MOJUIOH YaCTOT MO JAHHOMY paclpeeleHUIO BBIOOPKU:

a)xi 2 3 5 6

ni 10 15 5 20;
0) xi 15 20 25 30 10
ni 1015 30 20 25.
20. I[TocTpouTh MOJMIOH YacTOT MO JAHHOMY PaCIpPEEICHUIO BEIOOPKU:
xi 1 457
ni 201014 6.

KoHTpoapHBIE BOITPOCHI K TPAKTHYECKUM 3aHATHSIM

1. TabnuuHble UHTErpaibl. MEeTOA UHTETPUPOBAHMS PA3JIOKEHUEM.

2. IlaTerpupoBanue  METOJAOM  TOJCTAaHOBKM (WM 3aMEHBI)  JUiA
HEOIIPEACIICHHOT O UHTErpaa. Y CJIOBUs €ro NPUMEHEHUS.

3. NUuTerpupoBanue MpOCTEUINNX U CIOKHBIX PAIUOHATBHBIX (YHKITHA.

4. UnTerpupoBaHre TPUTOHOMETPUUECKUX (PYHKITHH.

5. BeruncneHue onpeaeseHHOro HHTErpajia METOA0M MOJICTAHOBKU

6. BeruncneHue omnpeneNieHHOro WHTEerpansa METOJOM HHTETPUPOBAHUS T10
YacCTsM.

7. CxeMa TIOBTOPHBIX HE3aBUCUMBIX HcHbITaHuU. Dopmyna bepHymim.
[Ipumep.

8. Onepanmn Hang ciaydailHpIMM — BenmnuuHamu. [locTpoeHne 3aKOHOB
pacnpesesieHds JJii CyMMBbl, MPOU3BEACHMS WM JIMHEWHOW KOMOWHAIIMU
JIAHHBIX CIIyYalHbBIX BEJIUYUH.

9. HempepbiBHbIE  ciayyaliHble BenuuuHbl. DyHKUMS — pacrpeiesieHus
F(x)=P(X<x).

10. [Tnotroctes f((X) = F'(X) u ux cBoiictBa. CieacTBue mpeaenbHOM
teopeMsl JIssmyHOBa, ero 3HaueHue. [Ipumep.
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gaHaHHﬂICHpaKTquCKHNI3aHﬂTHﬂM

Pasznen «MaTerpasb»
1. Beruncnuth

dx dx
1. J7 2. j7
3. (X -
F ~dx 4. [3:2*dx
5. [{L++3fdx 6. jx XLy
7 27 x 8 (1_ 5 j
I J X x?+1 o
2
9. jS”_] X705 X iy 10.  [(x+1)d(x+3)
SinX 4 COS X
11. jd(ctgx) 12. jd(LSX)
COS X
13. | d@) 14, | der)
J1—9* sin” e
15. If(24x) 16. _[5c055xdx
+
1 3x+2 dX
17. J[g} dx 18. -[0,5~x+1
) 20. dx
19.  [cos’ xsinxdx [ (¢ + Throtgx
11
21. jtg de 22. j(4—3x)e-3de
cos? X
23.  [arctg/4x —1dx 24.  [e™sin3xdx
. 1
25. j(x2+4x)smxdx 26. f,i,/;;ﬁdx
27. 1-Vx+1 28. e
J(1+¥m T I o™
X In? xdx
29. [ 30, [— 22
Iex+1 " Ixx/l+lnx
+oo X
1
2
3.[3 2 dx

4.

o
ot—n|N

cos’ xsin xdx.
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5. Beruucnuth J](x+ y)dxdy, rme oOnactb S OrpaHUYEHA JUHUAMHU X=2,
S

x=3, y=-1, y=5.
6. Berancnante TpexkpatHbiid wHTErpan ot Gynkmun f(X,y,z) mo obxactu V,
orpannieHHON 1iockocTsmu X=0; y=0; z=0; x+y+z=1.

7. f:, y2dx + 2xydy 10 OKPYXKHOCTH X =Cost;y =sint.

8. {:'.31]] xydx+ (y — x)dy BROIb IMHUH

1) y=x; 2)y=x% 3)y’=x; 4) y=x".

9. | {:.01]] 2xydx + x%>dy BIOIb IMHUK
1)y=x; 2)y=x? 3) y?=x; 4) y=x°.

10. _]:r yvdx = xdy, tme L — smmmnc X=acost, y=asint, mpoOeracmbiii B

TIOJIOKUTEIILHOM HAaITPaBJICHHH.

11. Penmts nuddepennmansroe ypapaenue: (x2 + y? )dx+ 2-x-ydy= 0.

12. Petmts muddepeHimansHoe ypaBHEHHE: y-y'=(y)’.

13. Penmts nuddepennmansroe ypapaenue: (x2 + y? )dx+ 2-x-ydy= 0.

14. Haiitu pemenne nuddepeHnraabHOro ypaBHEHHS y” — 4y’ + 5y = x-e¥,
yIoBJIETBOpstoliee HadanbHbM yemoBusMm: y (0) =1, y (0) = 0.

15. Pemuth cuctemy nudpepeHnnanbHbIX YpaBHEHUMI:

X' =5x+4y, y=2x+3y.

16. UccnenoBarh CXOQUMOCTD PSIZIOB

S () () s

;n(n-Fl)’ ;(MJ ’ ;7'
17. UccnemoBaTh CXOOUMOCTD PSIOB

0 n

X" . & X
IS St

n=1 n=1 n!.

18. Paznoxuts B psin Oypbe QyHKITUU
f(x)=x, -n<Xx<r. -1 <x<1.

f(x) = x?, -n<x<z —l<x<lI.,

KOHTpoJIbHBIE BONPOCH! K IPAKTUYECKUM 3aHITHIM

1. O6umit Bun auddepeHaNbHBIX YpPaBHEHUNH C pa3aeistouuMucs
nepeMeHHbIMH. Paznenenue nepemeHHbIX. Ciiydan TOSIBICHHUS 0COOBIX
pewenun. [Ipumepsr.

2. llonsatne ogHOponHOM (QYHKIMHU HyJeBOro uaMepeHus. OJHOPOIHOE
muddepeHanbHoe ypaBHEHUE 1-To TOpsiiKa, METOJl HMX PEeIICHHS
nyTeM CcBeleHus K  JauddepeHnmranrbHOMy YPaBHEHUIO  C
pazzenstomuMucs nepeMenusivu. [lpumep.
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JIuneitnpie J1.Y. l-ro mnopsiaka, MX pelIeHne MeToaoM bepHysuiu.
ITpumep.

Huddepennmansubie ypaBHeHUs bepHyn, METOl UX pElIeHUs MyTeM
CBeJIcHUsA K JTuHEHHOMY J1.Y. .

Urto npencrapnsgeT cobor TPOMHOTO HHTETpaia?

Uro npeacTaBisieT co00il KpUBOJIMHEWHOTO HHTErpasa?

B 4em cocToUT CyIHOCTh YUCIIOBBIX PSAIOB?

B 4em cocTOUT CyIIHOCTh CTETIEHHBIX PSAAOB?

B dem coctout cyniHoCTh psiaoB Pypbe?

3ajaHus K NPAKTUYECKHM 3aHATHAM

Paznen «/{ucKkpeTHAss MaTeMaTHKA»
3anaiitecs MHOKeCcTBaMH A= {aj ay.... ay} 1 B={Dby, by, .... by}. IlycTs
AJIIeMEHTaMu MHOKecTBa A OyAyT OykBbl Baiero umeHnu, a ajaeMeHTaMu
MHO>KecTBa OykBblI Bareit pamunun.
JIokaxuTe TOXKAECTBO, UCHOJIb3Ysl TOJBKO OINPENEIECHUS ONEpauil Hax
MHO)kecTBamu A(1(BUC) =(ANB)U(ANC)

3anaiitech MHOKecTBaMH A= {ai, az.... a,} 1 B={by, by, .... by}. [IycTh
JIeMEHTaMM MHOXecTBa A Oyayr OykBel Bameit damunun, a
3JIeMEHTaMu MHOXkecTBa B OykBbl Bamero nmenu.

JIOKa)XUTe TOXKAECTBA, UCIIONB3YS TOJIBKO OINPEACIICHUs ONEPALMA HaL
MHO>KECTBaMHU

AN(BNC)=(AUB)N(AUC)

[Ipumep: 3amano muoxectBo M ={1,2,3,4,5,6} 3agaHo OTHOIIECHUE
«OBITh MEHBIIIEY. 3aJ]aTh 3TO OTHOILICHHUE: CITUCKOM, MaTPHUIIEH.
CocTaBbTe TaOIHIIBI UICTUHHOCTH (POPMYII:

(xvy) > (y ¥ x), (x\y) = (z@xy)

[TpoBeprTe nByMsi crocobamu, OyayT JIM SKBUBAJIECHTHBI CIEAYIOLINE
dbopMyIbL:

a) COCTaBJIEHWEM TaOJMIbl UCTUHHOCTH; 0) mpuBeAeHHEM (OPMYIBI K
CAH® nnu CKH® ¢ nomo1ibio 3KBUBAJIEHTHBIX MPE0Opa30BaHUil

1) x—(yl2);
2) (X—>Y)e>(X—2);

3) (X)) © 2)v(xAy).

9. Yopoctuts metogom breiika-Ilopenkoro ¢pyHKINIO

f = —|X—|y—|Z V ﬁxy—|Z V ﬁxyZ Vv XyﬁZ \Y4 XyZ Vv X—|yZ .

10. TToctpouts MJIH® no metony KsaitHo-¢dyHKIIMEN

8.
9.

f = —|X—|y—|Z \Y4 ﬁxy—|Z \Y ﬂxyZ \Y% Xy—|Z \Y4 XyZ Vv X—|yZ .

KOHTpOﬂbeIe BOMPOCHI K MPAKTUYECKUM 3aHATUAM
Cdopmynupyiite 1Ba ONpeaeneHusl paBeHCTBa MHOKECTB.
Haiite onpezaenenue OyjieaHa MHOXECTBA.

10. [JaiiTe onpeeneHue onepauii HaJl MHOYKECTBaMHU.
11.Kak  ompenenstoTcss  yHapHble  (OJHOMECTHbIE) W  OWHaApHbIE

(IBYXMECTHBIE) OTHOILICHHS.

12.Kak  ompenenstorcs:  KOHBIOHKIHMS, JIU3BIOHKIINS,  OTPHIlAHUE,
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MMILTUKAINS], SKBUBAJIECHTHOCTh, HEPABHO3HAYHOCTD.
13.Chopmynupyiite cBoiicTBa oOmepanuii: KOHBIOHKLIWH, JU3BIOHKIINH,
3aKOH MJIEMIIOTEHTHOCTH, cBoMcTBa 0 M 1, cBOMCTBA OTpUIIaHUs, 3aKOH
IPOTHUBOPEYHS, 3aKOH UCKIIFOUEHHOTO TPEThET0, 3aKOH Je Moprana.
14.Chopmymupyiite npasuio nocrpoenus CJIHD:
a) ¢ MOMOIIBIO MOCTPOCHHS TAOJUIBI UCTUHHOCTU (DYHKITUH areOpsbl
JIOTUKH.
0) ¢ MOMOIIBIO YKBUBAJIEHTHBIX TIPeoOpa3oBaHUM.
8. JlaiiTe onpeneneHne UMILTMKAHTHI 17151 OyJieBOM (DYyHKIIMH.
9. Chopmymupyiite meron monydenus MJIH® nns OyneBodt (yHKImH
MetonoMm KBaliHa.

Kputepun n mikana orieHUBaHuS 10 OLIEHOYHOMY CPEACTBY «IIPAKTUYECKOE
3aHATHE

[Ixana oueHuBaHUA Kpurepuii ouenuBanus
(uHTEpBaAN OAJIIOB)

5 3amaHue BBIIOJHEHO Ha BBICOKOM YpOBHE (CTYACHT B IOJHOM OOBeMe
OCBETHJI PaCCMATPUBAEMYIO MPOOJIEMATHKY, PUBEN APTYMEHTHI B IIOJIB3Y
CBOUX CYXJIEHUM, BiazeeT Npo(uiIbHbBIM NOHATHIHHBIM (KaTeropHaibHbBIM)
arnmapaToM H T.I1.)

4 3ajaHue BBIOJIHEHO Ha CpPEIHEM YpPOBHE (CTYIEHT B LEJIOM OCBETHII
paccMaTpUBaeMylo Mpo0JIeMaTHKy, MPUBENT apryMEHThl B IOJb3y CBOUX
CYXJIEHHH, TOIYCTUB HEKOTOPbIe HETOYHOCTH U T.II.)

3 3ajaHue  BBINOJHEHO HAa HU3KOM  ypOBHE  (CTYyOEHT  JOMYCTHI
CYILECTBEHHbIE HETOYHOCTH, U3JI0KMII MaTepHaj C OIINOKAMU, HE BIaJEET
B JIOCTaTOYHOH CcTeNeHH NPO(UIbHBIM KaTErOPHaIbHBIM allapaToOM H T.II.)

2 3aI[aHI/I€ BBIIIOJJTHCHO Ha HCYAOBJICTBOPUTCIIbBHOM YPOBHC MKW HC
MNpCACTABIICH (CTy,Z[GHT HC I'OTOB, HC BBIIIOJIHHUII 3aJaHUC U T.H.)

OueHOYHBIE CPeICTBA /1JI IPOMEKYTOUYHOM aTTecTAlMH
(3x3ameH — 1-ii cemecTp)
Teopernueckue BONpPOCHI

1-i cemecTp

l.Matpunpl,  omepauMd  HaJ ~ MaTpuliaMM M MX  CBOWCTBa
2. Onpenenurenu 2, 3 —TO NOPSAJIKOB, UX BBIUUCICHUE U CBOMCTBA

3. MuHopsI 1 anredpanveckue JOMOTHEHHUS.

4. Pazno)xeHue onpeAenuTes o CTPOKE UK CTOIOLLY.

5. OOpatHasi MmaTpuIia, €€ BEIYUCIICHUE.

6. Cucrembl JIMHEHHBIX ypaBHEHUW, HX BHUIbI (COBMECTHBIC,
HECOBMECTHbBIE, ONPe/IeJIEHHbIE, HEOIPEIEIEHHBIE)

7. Meton Kpamepa penieHust CUCTEM JIMHENHBIX YPABHEHUH.

8. MaTpuuHbIil METOJ, PELICHUS CUCTEM JIMHEUHBIX YPABHEHHUM.

9.Meton ['aycca  pelieHuss  CUCTEM  JIMHEMHBIX  YPAaBHEHUHU.
10.JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTU. PaccTossHME MEXAy TOYKaMHU.
[enenune OTpe3Ka B JTAHHOM OTHOILICHUH.
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11.06mee ypaBHEHHE TPSIMOM Ha TIJIOCKOCTH, €r0 HWCCJEIOBAaHHE. YpaBHEHUS
0CEN KOOPJIUHAT.

12.YpaBHeHue mnpsiMOM Ha IUIOCKOCTH C YIVIOBBIM KO3(PQPUIMEHTOM U
HaqyaJioM,

13. YpaBHEHUE NpsIMON Ha IJIOCKOCTH, ITPOXOSIIEH YEPE3 JAHHYIO TOUKY.

14.YpaBHeHue npsMoOil Ha IUIOCKOCTH, INPOXOJSAIICH 4Yepe3 JIBE JaHHBIE
TOYKHU.

15. @opmyia yria Mexay IpsMbIMHU Ha IUNIOCKOCTH.

16. Ycnosust mapasieabHOCTH U HEPIICHIUKYISIPHOCTH MIPSMBIX.

17.95umnc, BBIBOJ €ro KAHOHUYECKOTO YPaBHEHUS.

18. 'mnepOona, BEIBOJ €€ KAHOHUYECKOTO YPaBHEHUS.

19. Ilapabona, BbIBO €€ KaHOHMYECKOTO YpaBHEHUSI.

20. OOmiee ypaBHEHHE KPUBBIX 2-TO TOpSAJKA, MPABUJIO ONPEACICHUS
BUJIa KPUBBIX.

21. BekTopsl, JINHEVHBIE ONEPALIMU HaJ BEKTOPAMH U UX CBOWCTBA.

22. HampaBansromye KOCUHYCBI U JUIMHA BEKTOPA.

23. AnreOpanueckass U reomMeTpudeckas MPOEKIMH BEKTOpa Ha OCh, MX
CBOMCTBA.

24. KoopauHaTel BEKTOPOB, BBIPAXKECHHUE JUHEHHBIX OIEpaliii BEKTOPOB
4yepe3 KOOPAUHATBHI.

25. CkansgpHO€ IIPOU3BEIEHUE BEKTOPOB, €r0 CMBICI, CBOMCTBA M
BBIYKCIICHUE YEPE3 KOOPAUHATHI.

26. Bpruucnenue yriia Mexay BEKTOPAMH, YCIOBHE NEPIEHINKYJIAPHOCTH
BEKTOPOB

27. BekTopHOE€ NPOU3BEIACHHE BEKTOPOB, €ro CMBICI, CBOWCTBA U
BBIYMCJIEHNE B KOOPJINHATAX

28. BeiBOA ypaBHEHUS INIOCKOCTH B OTPE3KAX.

29. Buapl ypaBHEHUH TIJIOCKOCTH B POCTPAHCTBE.

30. BbiBOA KaHOHMYECKOTO YPAaBHEHHUS NPSIMOM JIMHUM B IIPOCTPAHCTBE.

31. Ilpenen dbyHkumU, ero cBorictBa. PackpsiTie Heonpeae1eHHOCTEH.

32. IlepBblii 3aMeyaTEIbHbIN TPEAE.

33. Bropoii 3ameudarenbHbIi npeaen. Yncio e, HaTypaibHbIe JorapruMbl.

IIpakTn4eckue 3a1aHus

1 1 1
1. Beruucauth onpenenutenb:|(4 5 9.
16 25 81
1 1 3 4
2 0 0 8
2. Bpraucnuth onpeneauTeb: .
3 00 2
4 4 7 5

. 1 2 2 0 0 1
3. BrInosmHuTh neiicTBUS: + : :
3 4 3 -1 -11

40



4. Jlansl Touku A (2; -1), B(3; 9), C(4; 1). Haiftu koopauHaThl BEKTOpa
3-AA-4-AN.
5. Bbruucnurs CKAJIIPHOE IIPOU3BEICHUE

BeKTOPOBa =4i+5ju b=-2i+3].

6. Omnpenenuts yroa MexIy BekTopamu? = Vi +42] w b =V2i 2],

7. Tlpu kakoM 3HadeHHH X BekTopsId + 3 by b-x-a OpPTOTOHAJIBHBI,

0;-1,-2},b = {1;-4;-2}

rae @
T
5 _on p=3[q/=5 ¢=4pq=—.
8. Haiitu Moxyus BexTopad = 2P0, eCJm| =31 3
9. Haiftu Touky mepecedeHuss NPsSIMON MPOXOHsIIeH yepe3 Touku A(-
1,2,2), B(1,2,3), C(0,1,3) u mmockoctu 2x-3y+z-1=0.
10. Haiitu mutomaas tpeyronsuuka ABC, ecniu  A(3,3,4, B(1,0,6), C(4,5,-
2).
11. Haittu  o6vem  mapamienenunena ABCEAIBICIEL, ecnu
AB ={340}, AC={0-31}, A4, ={0,25}.
12. HanucaTh ypaBHEHHE TUIOCKOCTH, MTpoxo e yepe3 Touku A(1, 1, 2),
B(1, 2, 3), C(0, 1, 3).

OueHouHbIe CPeACTBA ISl IPOMEKYTOYHON ATTeCTANMHU
(3xk3ameH — 2-i cemecTp)
Teopernueckne BONPoCHI

2-11 cemecTp

1. BeckoHe4uHO MaJible U OECKOHEUHO OOJIbIIINE BETUYMHBI U UX CBOMCTBA

2. ACHUMNTOTBI: BEpPTHUKaJbHbIC, TOPU30HTAJIbHBIE M HAKJIOHHbBIC, WX
ypaBHenus. IloctpoeHue rpadukoB ¢ aCUMITOTAMM.

3. HenpepbiBHBIE GyHKLINMU U UX CBOMCTBA. TOUKHM pa3pbiBa.

4. HenpepbiBHBIE (DYHKITMN HA 3aMKHYTOM IIPOMEKYTKE U UX CBOMCTBA.

5. Touku pa3psiBa, UX BUJBL.

6. CrenieHHast QyHKIUSA, TPUMEPBHI.

7.IlokazaTenbHas GyHKIIUS, €€ CBONCTBA U TpaduK..

8. Jlorapudmuueckas QyHKIHS, €€ CBOWCTBO U TpaduK.

9. Onpenenenre HEMPEPHIBHOW (PYHKIIMK B TAHHOM TOUKE, M €€ CBOMCTBA.

10. Ompenenenue HenpepbiBHOW (QyHKIMU HAa oTpe3ke [a; b], u ee
CBONCTBA.

11. Onpenenenue MTPOU3BOTHOU GyHKUMM B TOYKE, u ee
reOMETPUYECKUN CMBICI. Y paBHEHUE KacaTelIbHOM K rpa@uKy GyHKIUU.

12. Omnpenenenue NpoU3BOAHOM (YHKIHMH B TOUYKE, €€ (PU3MUYECKH
CMBICII, YCKOPEHHE.

13. CgoiicTBa npousBoaHou. [Ipon3BoHas MOCTOSSHHON (QYHKIIUU, CYMMBI,
MPOU3BEJCHUS U YACTHOTO (DYHKITHIA.

14. TIpousBoaHAas CIIOKHOU (PYHKITUH.

15. Teopema Posiisg 0 KOpHSX TPOU3BOAHOM, €€ T€OMETPUUECKHUI CMBICI.

16. Teopema Jlarpan»xka, €€ reOMETPUUECKU CMBICI.

17. KommiekcHbIe YHCIIa, IEUCTBUS HaJ HUMH B aiareOpanmdeckoit opme.
CornpsikeHHbIE KOMIUIEKCHBIE YMCIIa, JEI€HUE KOMIUIEKCHBIX YHCEl.
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18. Tpuronomerpuueckass QpopmMa KOMIUIEKCHOTO 4YHCIa, MOAYJIb U
apryMeHT, UX BBIYMCIICHHE.

19. YMHOXeHHME U BO3BEJCHHE B CTENEHb KOMIUIEKCHBIX YHCEN B
TPUTOHOMETpUUECKOU (hopme.

®opmyna Myaspa. [lokazarenbHas Gpopma KOMIJIEKCHOTO YUCIIA.

20. MHorOwIeHbl U UX KOpHU. MeTo/ OThICKaHUS pallMOHAIBHBIX KOPHEH
MHOTOWIEHA C UETbIMU K0P PUIIEHTAMHU.

21./leneHrie MHOTOYJIEHOB YTOJIKOM, OCTaTOK jeneHus. Teopema besy.

22. OcHOBHas Teopema anredpsl, e€ CIeACTBUS.

23. IlpaBuibHbBIE M HENpaBUWJIbHBIE palMOHAJIBHBIE JpoOU. MeTox
pa3ioXKEeHUs] TMPaBWIBHBIX pAIMOHATBHBIX Jpo0eil Ha CyMMy NpOCTEHIINX
Ipo0eil.

24 Yucnosbie QyHKIMHM 00JIaCTh ONPEACIICHUs U 00J1acTh 3HaYeHUI. Bub
bynkuit u onepanuu Hajx HUMU. Cyneprno3uiust QyHKIIUA.

25. Tpuronomerpuueckue QyHKINH, X rpaduku SinX, COSX, tgX, Ctgx.

26. OOparHble TpPUTOHOMETpUYEeCKHe (YHKIMH, HX Tpapuku arcsinx,
arccosx, arctgx, arcctgx.

27. DneMeHTapHble (PYHKITUH.

IIpakTn4eckue 3a1aHus
1. Beramciuth npener:

2)i 2X3+7x% =2
6% —dx+3

2. Haiimure mponsBomHyio Y=X2SinXx.
3. Bpraucauts npeaen:

i X2 +x —12
im———.
x>3 X2 —BX+6

COS X

4. Haitnute mpon3BOIHYIO Yy = i
+X

5. Beraucauts nipeaen:

~ sin?x
lim—
x—3 X

6. Haiinure mpou3BOAHYIO TPETHETO MOPSAKA OT PYHKITH Y=€*X.

/. BBIUYHUCINUTH NIpEIe:

I. ( 3X }ZX
xlﬂjo 3Xx—2 .

8. Haiigute npor3BOAHYIO BTOPOro HOpsaKa OT QpyHKIuH X>+y?-1=0.
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9. Haiizure IpoM3BOAHYIO BTOPOIO MOpsAAKa oT GpyHKnum x>+y?-1=0.

10.IToka3zatsp, uto pynkuus  z =(1/x)sin(x +y) yaoBIETBOpSET

YpaBHEHHUIO
O , OZ , 0%z
— | X =—=|—Xx =0
Ox OX oy?

11.y=x3Inx  y'V=?

12.HaiiauTe mpou3BoaHyro Y=X%sinx
13.y=x3Inx  yV=?

14. HaiinuTe npon3BOAHYIO Y=XSiNX.

15.Haiitu o61ee BbIpaKeHHE ISl MPOU3BOJAHOM TOpsAKa N OT (DYHKIUU
y=xe*

16.ITyctp mexapy X um Y cymectByeT 3aBucuMocth Y = a-X + b, C
nomomnibto MHK Ha ocHOBe cienyromux JaHHBIX: a) HAWTH HapaMeTpbl
a, b; 6) onpenenute Y g X = 15; B) cuenaTh 4epTex

X |4 5 6 7 8 8 10 10 11 11

Y |3 3 4 6 5 6 8 9 7 9

17.I1yctb Mexay X u Y cymecTByeT 3aBUcUMOCTh Y =a-X + b. C
nomoibio MHK Ha ocHOBe ciieyromux JaHHBIX: a) HAUTH mapaMeTpsl
a, b; 6) ompenenuts Y mig X = 15; B) caenaTh 4epTeKx

X111 (2 |3 (4 |5 |6 (7 |8 |9 |10

18.MccnenyiiTe Ha BBITYKIOCTh U BOTHYTOCTh KPUBYIO Y=X2€*,

19.CocTaBuTh ypaBHEHHE KacaTeabHOU K KpuBoi y = (2x+7)/(x +3) ,
NepHeHAuKYyJIIpHON npsiMol  2x + 2y -5=0.

20.Onpenencaue HempepblBHOW — (yHKIME Ha oTpe3ke [a; b] u ee
CBOMCTBA.

21.Haiinute nHTEpBaIbl BO3pACTaHUs U yObIBaHUS PYHKIUU Y=Xe*.

22 . VicenenyiiTe Ha BBITYKIOCTh M BOTHYTOCTh KPHBYIO Y=X’€%,
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OueHoYHbIE CPEACTBA VIS IPOMEKYTOYHOM aTTecTauuu
(3x3ameH — 3-if ceMecTp)
Teoperuyeckue BONPOCHI
3-i1 cemecTp

1.IlepBooOpa3Hast pyHKIMHU, €e CBOMCTBA, OO BHJI IIEPBOOOPA3HOM.

2.HeonpeneneHHbll HHTETPall, CIOBHUE €0 CYIIECTBOBAHUS U CBOKCTBA.

3.TaGnuunble UHTErpaIbl. MeTo UHTETPUPOBAHUS PA3TIOKEHHUEM.

4 VlaTerpupoBaHe  METOJOM  MOJCTAHOBKU  (MJIM  3aMEHbI) IS
HEOIIPEAECIEHHOTO UHTETpaia. Y CJIOBUS €ro IPUMEHEHUS.

S.Meron  uHTEerpupoBaHus 1o  yactsaM. [lpumeHenwe ero K
TPAHCLIEHACHTHBIM (YHKITUSIM.

6.MaTerpupoBanue NpOCTEUIIUX U CIOKHBIX PAIIHOHATBHBIX (PYHKIIUH.

7.aTerpupoBanue TPUrOHOMETPUIECKUX (DYHKITUH.

8.0OmpenenieHre ONpeNeIeHHOr0 UHTErpaia 4epe3 UHTErpajbHbIe CyMMBbI,
Ir€OMETPUYECKUN CMBICIL.

9.0npeneneHHblii HTHTETPaN, €r0 ONPEACIICHNE, YCIOBUS CYIIECTBOBAHUE U
CBOMCTBA.

10.YcnoBuss  BeimoniHeHust — ¢opmyna  Heiotrona  —  JleiiOHuna
(loKa3aTenbCTBa).

1 1.Beruncnienre onpenesreHHoro HHTerpaga METOI0M T0ICTAHOBKH

12.BprunciieHne ONnpenesIeHHOr0 UHTErpajla METOIOM MHTETPUPOBAHUS 110
YacTsM.

13.Boluncnenue miomaam miockux Guryp

14 .Boruncnenre 00beMOB TeJl BpalleHUs IUNIOCKUX (pUryp

15.HecobcTBEHHBIE HHTETPAJIBI, UX BUJIBI U YCIOBHS CXOJUMOCTH.

16.0Omnpenenenre ciayyallHbIX COOBITUM M WX  BUIBl (JOCTOBEpHBIE,
HEBO3MOJKHBIE, COBMECTHUMbIE, HECOBMECTHMBbIE, MPOTHUBOIOIOKHBIE) U
onepauny Hajg HUMHU. 17.0OCHOBHBIE NPUMEPHI MPOCTPAHCTBA SJIEMEHTAPHBIX
COOBITHIA.

18.0mnucanue cmydyallHbIX COOBITHI C TIOMOIIBIO JIEMEHTAPHBIX COOBITHIA.
Kitaccudeckoe onpenesieHue BEPOSITHOCTH U OCHOBHBIE CBOMCTBA BEPOSTHOCTH.
Teopema croxeHust A1 COBMECTHBIX U HECOBMECTHBIX COOBITHH.

19.HenpepbiBHble ciy4aiiHble BequuuHbl. DyHKIUS pacrpeencHus
F(x)=P(X<x).

20. IInotHocts f((x) = F'(x) m ux cBoictBa. CneactBue mnpeaesibHOM
TeopeMmbl JlsmyHOBa, €ro 3HaueHue. YCJIOBHAas BEPOSATHOCTh. Teopema
YMHOEHUS 17151 3aBUCUMBIX U HE3aBUCUMBIX cOObITUH. [Ipumep.

21. Cxema MOBTOPHBIX He3aBHUCUMBIX ucnbiTanuil. @opmyna beprHysim.
[Tpumep.

22.  Acumnrotuueckue (opmynsl  MyaBpa-Jlannaca, ycioBus  uX
npumMeHenus. [Ipumep.

21. Acumnroruueckas ¢opmyna Ilyaccona, ycnoBus ee NpUMEHEHUS.
[Tpumep.

23. CnyyaliHble BEJIMYMHBI, UX BUIBL. J[MCKpeTHas cilydailHas BEJIMYMHA U
€€ 3aKOH PACIPEICIICHHUS.

44



24. Omnepanuu HaJ CIyYallHBIMH BeIMYWHAMH. [locTpoeHHWe 3aKOHOB
pacnpeneneHus s CYMMBI, MPOW3BEICHUS WU JMHEHHONW KOMOWHAIIMH
JIAHHBIX CIIyYalHbIX BEJIUYUH.

25. MaremaTtudeckoe OKHJAaHWE NUCKPETHOM CIy4alHOW BEJIWYUHBI, €TO
cMbici U cBoictBa. IlpoBepka cBoiictBa M(aX+bY)=aM(X)+bM(Y).
LlenTpupoBaHHas ciaydaiiHas BEJIMYMHA U €€ MATEMATUYECKOE OXKUJIaHHE.

26. Jlucnepcusi TUCKPETHOM CIIy4ailHOM BEJIMYMHBI, €€ CMBICI U CBOMCTRBA.
Cpennee kBaapatudeckoe oTkiaoHeHue. I[IpoBepka cBoiicT:1) ([JaX+bY)=a2
H(X)+b2M(Y); 2)I(X)=M(X2)- M2(X).

27. HenpeppiBHbIE caydaiiHble BeIWYWMHBL. DyHKIUSA paclnpeaeiaeHus
F(X)=P(X<Xx).

28. IMmotrocte f((x) = F'(X) m ux cpoiictBa. CneAcTBuE TpenerbHON
TeopeMsl JIssmyHOBa, ero 3HaueHue. [Ipumep.

29. MareMaTnuecKoe OKUIAHUE U JUCIIEPCUS I HEMPEPHIBHBIX BEJIMYHH.
[Tpumep.

30. HopmasbHbIl 3aKOH paclpelesieHHs, €ro IJIOTHOCTb U CMBICH €ro
napaMeTpoB. [Ipumep.

31.3akon Oonbimx yrcen. HepaBenctBo MapkoBa

32. Teopema YeOnImieBa, ee 3HaueHne. [Ipumep.

33. CnenctBue npenesbHON TeopeMsbl JIamyHoBa, ero 3nauenue. [Ipumep.

HpaKaneCKne 3aJaHuA

1. B uexe paboraror 6 MyxunH u 4 xeHmMHbL [lo TabenbHBIM
HOMEpaM HayJayy oToOpaHbl 7 yenoBek. HailTu BEpOATHOCTH TOTO, YTO CpeIu
OTOOPAHHBIX JIUL] OKAXKYTCS 3 AKEHIIUHBI.

2. B rpynne 12 cryneHToB, cpeau KOTOPbIX 8 OTIMYHUKOB. [1o ciucky
Hayjgady oToOpaHbl 9 cryneHToB. HaiiTu BeposiITHOCTH TOro, YTO Cpeau
OTOOpaHHBIX CTYJEHTOB OKaXXYTCSI 5 OTJIMUYHUKOB.

3. Tpu cTpenka NPOU3BOAAT IO OJHOMY BBICTPEIY B MHILIECHb.
BeposgrHocTn nonagaHus paBHbI 7151 nepBoro crpeinka 0,6, mius Broporo 0, 5 u
s tpersero 0,2. Haiftu BeposiTHocTH TOro, uyto Oyaer XoTs Obl OJHO
NONa/IaHKE.

4, BeposiTHOCTh mMomagaHus B IeNib NMPU OJHOM BbicTpesie paBHa 0,6.
HaiiT BepoSITHOCTH TOTO, UTO NpPH MATH BBICTpenax Oyaer He Oosee Tpex
MPOMAaxoB.

S. B cnenmanu3upoBaHHyr OOJIbHUILY TOcTynaeT B cpennem 50%

0o0abHBIX ¢ 3a0oseBanneM K, 30% c 3aboneBanmnem L, 20% c 3aboneBanneM M .
BepostHocth nonHoro uznedeHus: 6one3nu K pasna 0,7%; nns , ayist 6ose3Hen
Lu M »Tu BeposTHOCTH  cooTBeTcTBeHHO paBHbl 0,8 u 0,9. BoybHOI.
[ToctynuBmuii B 00nbHUILY, ObLT BBITMCAH 310pOBbIM. HaiiTu BEeposITHOCTH TOTO,
YTO TOT OOJIBHOM cTpaaan 3adoseBanuem K.

6. B cembe 5 nmereit. Halitu BEpOATHOCTH TOTO, YTO CPEAU ITUX ACTEHU:
a) IBa MaJibunka, 0) He Oojiee ABYX MaAJIbUYMKOB, B) OoJiee IBYX MaJb4MKOB, T') HE
MEHee JIByX M He Oojee TpeX MalbuuKoB. [IpUHATH BEPOATHOCTH POXKICHUS
Malburka paBHout 0,51.
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7. B maptum neraneit 10% wnectanmaptueix. Haynmauy ortoOpanst 4
netanu. Hammcatp OWHOMUANBHBIA 3aKOH pacrpeneneHuss JIUCKPETHOM
CllydallHOM BeJWYMHBI X — YHCIO HECTaHAAPTHBIX JETalled Cpeau YeThIpex
OTOOpaHHBIX U MOCTPOUTH MHOTOYT'OJIbHUK MTOJIyY€HHOTO pPacIpeIeIeHHUS.

8. Hanucate OWHOMHMaIBbHBIA 3aKOH pAacCHpeleieHHUs] JAUCKPETHOU
CIIy4ailHOM BeJIMYMHBI X—4ucia NOSIBJICHUM repOa Mpu AByX OpOCaHUSX MOHETHI.
Q. JIBe urpasibHble KOCTH OJHOBPEMEHHO OpocaioT 2 pa3a. Hamucatb

OMHOMUAJIBHBII 3aKOH paclpeAesiCHUs] IUCKPETHOW CIIy4allHON BEJNMYMHBI X—
YKCJla BBINAJEHUI Y€THOTO YMCIIa OYKOB Ha JIBYX MUIPAJIbHBIX KOCTSIX.

10. Cnyuaitnas BenmnumHa X Ha Bced ocu OX 3aJaHa WHTErpalbHON
byHKIHEH

F(x) =£+larctgx.
2

HaiiTu BEpOSITHOCTH TOrO, YTO B pE3yJIbTAaTE HCHBITAHUS BEIWYMHA X
MpPUMET 3HAYEHUE, 3aKitoueHHoe B untepnaie (0;1).

11. MWurerpanbHas (yHKIUS HENPEPHIBHOW CIy4allHOW BEJIUYUHBI X —
BpeMeHHU pabOThl HEKOTOPOTO YCTPOWCTBA paBHA

x
F(x)=1-e " (x=0). Hajitu BEPOSITHOCTh OE€30TKa3HOW pabdOThl yCTpOMCTBa
3a Bpems X2 T,

12. HempepsiBHas cnydaiiHas BelWuYWHA 3ajaHa auddepeHmanbHOn
byHKIHEH f(X)=ae™ (0;0);
f(x) =0.

Haiitu BeposTHOCTH TOro, 4yro X MPUMET 3HAYCHHE, MNPUHAJICIKAIIEE
untepBainy (1;2).

13. Ha ckmag moctynuio 8 mecTepeHoK, Cpe/id KOTOPhIX 5 TOAHBIX U 3
OpakoBanHbIX. Heynauy 6epyt 4 mecrepenku. CocTaBUTh 3aKOH paclpeesieHus
CIIy4allHOM BEJIMYMHBI - YMCJIA TOJIHBIX LIECTEPEHOK Cpeau B3AThIX. Haktu
MAaTEMATHYECKOE OKUAAHUE U TUCIIEPCHUIO 3TOU CIIyYaHOU BEJIMYUHBI.

14. Ha cxman noctynuio 10 mecTepeHok, cpeu KOTOPhIX 7 TOAHBIX U 5
OpakoBaHHbIX. Heynauy 6epyT 4 mectepeHku. COCTaBUTh 3aKOH pacripeieieHus
CIIy4yallHOW BEJIMYMHBI - YHCJIA TOJIHBIX LIECTEPEHOK Cpeau B3AThIX. Haitn
MaTeMaTHYECKOE 0KUJAHNE U JTUCIIEPCHIO ATOM CIIy4YalHOW BEJIMYHHBI.

(@>0)g yurepBane BHE JTOr0 HMHTEPBala

Kputepun u mikama OIEHUBAHUS IO OICHOYHOMY CPEACTBY IMPOMEKYTOUHBIN
KOHTPOJIb («9K3aMEHY)

[IIkana oneHnBaHUA Kpurepuii onieHnBanus
(uHTEpBaN OANITIOB)
OTIUYHO (5) CtyneHT riay0OKO M B MOJHOM O00BEME BIAJEET MPOTPAMMHBIM

MarepuajioM. ['paMOTHO, HCYEPIBIBAIOIIE U JIOTUYHO €ro
u3JlaraeT B yCTHOM wiu nmucbMeHHOW (opme. Ilpu stom 3HaeT
PEKOMEHIOBAHHYIO JINTEPATYPY, NPOSABISAECT TBOPUYECKUM MOAXOL
B OTBETax Ha BOMPOCHI U MPaBUIHLHO OOOCHOBBIBAET MPUHSTHIE
pelieHus, XOpOLIO BIAJEeT YMEHUSMHM M HaBbIKAMU IIPU
BBIITOJIHEHUH NPAKTUYECKUX 3a7a4.

xopotuo (4) CryneHT 3HaeT NporpamMMHBI MaTepual, TPaMOTHO U IO CYTH
U3JIaraeT €ro B YCTHOM WM NUChbMEHHOW (dopme, aomyckas
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HE3HAUUTEIIbHBIE HETOYHOCTU B YTBEPXKICHMAX, TPAKTOBKAaX,
OIPEIEICHUAX U KATETOPHUAX WM HE3HAYUTEIBHOE KOIMYECTBO
omnbok. Ilpu 3TOM Biazgeer HEOOXOAWMBIMH YMEHUSMHU U
HaBBIKAMMU IPH BBIIIOJIHECHUH IPAKTUYECKUX 3a1a4.

YIOBJIETBOPUTENIBHO (3) CTyIeHT 3HaeT TOJIbKO OCHOBHOM ITPOTrpaMMHBIN Marepua,
JIOITYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIIUPOBKH,
HEIOCJIEI0BAaTENbHOCTh B OTBETAX, U3JIaraeéMbIX B YCTHOM WK
nucbMeHHo ¢opme. [Tpu 3TOM HEJOCTATOUHO BlaieeT
YMEHHSIMHU U HaBbIKAMU IPU BBITIOJHEHUH MPAKTUYECKUX 3a]1a4.
Homnyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETaX.

HEynOoBIETBOPUTENBHO (2) | CTyneHT He 3HaeT 3HAYUTENbHOM 4YacTU IPOrpaMMHOIO
Mmatepuana. [Ipu 3ToM AOMycKaeT MPUHIUNHAILHBIC OMIMOKU B
JI0Ka3aTeNNbCTBAX, B TPAKTOBKE MOHATHI U KaTErOpHii, IPOSBIIAET
HU3KYIO KYJIBTYPY 3HaHUM, HE BJIaJICET OCHOBHBIMU YMEHUSIMH U
HABbIKAMU I[IPH BBIMNOJHEHUM NpakTUyecKuxX 3agad. CTyIneHT
OTKa3bIBACTCSI OT OTBETOB HA JIOMOJIHUTEJIbHBIE BOITPOCHI

OueHoYHbIE CPEACTBA IS POMEKYTOYHOM aTTeCTalMu
(nudppepennmpoBanHblii 3a4eT— 4-if cemecTp)
Teopernueckue BONpPOCHI

4 cemecTp

1. Tlonstue nuddepeHInanbHbIX YpaBHEHUSI UX BUAbL: OOBIKHOBEHHbBIE U
B YACTHBIX MPOM3BOJAHBIX. UTO Takoe aAuddepeHunaibHoe ypaBHEHUE, CKOJIBKO
obIBaeT pemenuil. HauanpHbie ycnosus. 3agavya Komm.

2. OObikHOBeHHBIE Au(depeHnnaibHoe ypaBHeHHE |-ro  mopsiaka.
HavanbHble ycnoBud, 3amada Komm M ycllOBHsI CYIIECTBOBAaHUSI €€ PELICHUS.
[Ipumepsl (MONOKUTENbHBIE U OTpULATENbHbIE). [loHsATHE 00IIero pemeHus
mupepeHInanbHOr0  ypaBHEHUs TniepBoro mnopsiaka. (OcoOble  pelieHHs.
[Ipumepsl.

3. OOmmit Bun auddepeHnnanbHbIX YpaBHEHUNW C pa3lemstomUMUCS
NIEPEMEHHBIMM. Paznenenne mnepemenHbiXx. Ciaydau MOSBIACHHUS OCOOBIX
pewenui. [Ipumepsl.

4. TlonsTne omHopoaHOM (yHKIMM HyleBoro uaMepeHus. OIHOPOIHOE
mudepeHIaIbHOe ypaBHEHHE 1-TO TOpsaKa, METOJ HMX pElIeHUs IyTeM
cBelleHus K auddepeHIrMaTbHOMY — YPaBHEHUIO € pa3AesIOIIUMUCS
nepeMeHHbIMU. [ Ipumep.

5. Jlunenneple JI.Y. 1-ro mopsaka, ux pemeHne Meroaom bepHyium.
[Ipumep.

6. Iuddepenunansupie ypaBHeHUs] bepHyIu, METOA UX PELICHUS MyTeM
CBEJCHUSA K JTUuHEMHOMY J1.Y. .

7. OObikHOBeHHOE auddepeHManbHOe ypaBHEHUE 2-T0  MOpsAKa.
HauvanbHnbie ycnoBus, 3anava Ko u ycinoBus CyleCTBOBaHUS €€ pelieHus. Bun
obmero pemenus. [Ipumep.

8. JuddepennmanpHoe ypaBHeHHE 2-TO TMOpPSAKA, JIOMYCKAIOIIEe
NOHMKEHME nopsaka. OCHOBHBIE Cllydad MOHMXKEHUs nopsika. [Ipumepsl.

9. Jluneiino-3aBucumseie ¢yHkuun. Onpenenutens Bporckoro. Jlunelinoe
ofHOponHOe AuddepeHnnaibHoe ypaBHeHHe 2-ro mopsaka . Ilpocreiimme
CBOWCTBA PELICHUN TAKUX YPABHEHUM.
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10. HeobxomuMoe u AOCTATOYHOE YCJIOBHE JHMHEHMHON 3aBUCHUMOCTHU
pelieHnui JIMHEHHOTO0 OJHOPOAHOTrO AudQepeHrnaIbHOe YpaBHEHHE 2-TO
nopsijika (MpuMepbl 3aBUCUMBIX U HE3aBUCUMBIX PEIICHUI).

11. Teopema o cTpykType OOIIEro penieHus JTUHEHHOTO OJHOPOJHOIO
muddepeHnranbHoe ypaBHeHHE 2-TO TOpSJIKa.

12.JIuneitHoe  omHOpomHOEe  AuddepeHIMalbHOe  yYpaBHEHHE  C
MOCTOSIHHBIMU  KO3((UIIIeHTaMH, BBIBOJ, OOILIEr0 pPEHHS TaKUX YpaBHEHUHU.
XapakTepucTUYECKOe ypaBHEHHE, pa300p BO3MOXKHBIX CIIy4aeB KOpPHEH 3TOro
yYpaBHEHUS U BUJbI OOIIMX PEIICHUN.

13.Teopema 0 CTpPYKType OOIIETO penieHUs JWHEWHBIX HEOJHOPOIHBIX
muddepeHIanbHOe ypaBHEHNE 2-T0 MOPAIKA.

14.Metox HeompeneNeHHbIX KOIPPUIMEHTOB HAXOXKICHUS YaCTHBIX
pelleHni JUHEHHBIX HEOJHOPOAHBIX auddepeHuanbHOe ypaBHEHHE C
MOCTOSTHHBIMU KO3 (UITUECHTAMH.

15./IBOTHOM MHTETPAIL.

16.TpoitHoi1 HHTErpall.

17.KpuBOnMHENHHbBIN UHTETPAI.

18.HucnoBbie psijibl.

19.CteneHHblIe pSAOBbI.

20.Panb1t @ypse.

21.ChopmynupyiiTe 1Ba onpeesieHusl paBEHCTBA MHOXKECTB.

22. Jlaiite onpenenenue byneana MHOKeCTBa.

23. Jlaiite onpeneneHue onepauui HaJl MHOKECTBaAMU.

24. Kak onpenensiercss yHUBEPCATbHOE MHOKECTBO.

25. Kak onpenensieTcst 1eKapToBO (MPSIMOE) TPOU3BEIECHUE MHOKECTB.

26. Kak omnpenensitorcsi  yHapHble  (OJHOMECTHbIE) U OWHApHBIC
(IBYXMECTHBIEC) OTHOIIIECHUS.

27. ChopmynupyiTte criocoObl 3aJJaHUsI OTHOIIEHUM.

28. ChopmynupyiiTe onepaluy HaJl BBICKa3bIBAHUSIMH.

29.Kak  ompenensroTcs:  KOHBIOHKIIMS,  JU3BIOHKIUS,  OTpHUIIAHUE
UMILTUKALINSL, SKBUBAJIEHTHOCTh, HEPABHO3HAYHOCTD.

30. Jlaitte onpenenenue GyHKIMH anreOpbl TOTUKH.

31. [aiite onpeneneHue OyaeBoi (PyHKIIUH.

32. YTo MOHUMAIOT MO/ PKBUBAJICHTHBIMU MTPEOOPA30BAHUSIMU?

33. Cdopmynupyiite cBOMCTBa omepamuii: KOHBIOHKIHUH, TU3BIOHKIUU,

3aKOH HWJEMIOTEHTHOCTH, cBoiicTBa 0 W 1, CBOWCTBAa OTpHIIAHUS, 3aKOH

MPOTUBOPEYHS, 32KOH UCKIIFOUEHHOI'O TPETHET0, 3aKOH ¢ Moprana.

34. [Jaiite onpeaenenue JJH®, CAIH®, KHO, CKHO.

35. Chopmynupyitte nmpaBuiio noctpoenust CIHD:

a) C TOMOUIBI0 TOCTPOEHUS TAOIUIBI MCTUHHOCTH (PYHKIIMU anreOpsl

JIOTUKH.

0) ¢ TOMOIIIBIO SKBUBAJICHTHBIX MPE0OPA30BAHMIA.

36. Cdopmymupyiite wuneto ympomenus CIH® wmerogom breiika-

[Topeuxoro.

37. JlaiiTe onpenenaeHre UMIUTMKAHTBI 1)1 OyJeBOM (pyHKIINU.

38. Haiite onpenenenue tynukoor [JHD.

39. Chopmynupyiite Teopemy Knaiina.
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40.Cpopmynyiite meron mnomyudeHus. MIAH®D nns OyneBoit (yHkuuu
MmetoaoM KBaiiHa.

41. Kak onpenensiercs uuciio couetanuit u3 N ajiemeHToB 1o m.

42. Kak omnpenensercs 4uciio pazMenieHuii u3 N ajieMeHToB o m.

43. Kak onpenensercs 4uciio nepectaHoBok u3 N 3jeMeHTOB 1mo m.

IIpakTn4eckue 3a1aHus

1. Haiitu pemenne nudhepeHInaIbHOTO ypaBHEHUS
y’' -4y’ + 5y = 2x%.e¥

NN

J'cos7 Xsin xdx.
0

2.

3. Pemmts quddepenunanbHoe ypaBHeHUe: 2xy''=Y'.

4. Pemwuth ypaBHeHHe y'' + 4y=2sin2X.

5. Pemmts muddepenmansaoe ypasaenue:y'”’ +Yy = 2x?.

6. Haiitu pemenue quddepeHnuansHoro ypaBHenuss  y’’ + 6y’ + 9y
=10-sinx.

7. Pemuts nuddepennmanpaoe ypaBHenue: 3xX-y'-y = 0.

8. Pemmts nuddepennnanbHoe ypaBHEHHE y' - X =Y.

9. Pemmwmts nuddepennuanpaoe ypaBuenue: y-y'' + (y')2 = 1.

10. Pemuts nuddepennmansuoe ypasuenue: y-y' =(y’)3.

11. Peuts mudpdepennuransHoe ypapuenue: y'’ - by’ + 6y = e?*

12. Peuts quddepennuansaoe ypapuenue: X-y -y-In(y/x) = 0,

13. Pemmuts muddepennuansioe ypapaenue: (X2 + y? )dx+ 2-x-ydy= 0.

14. Pemnts muddepennmansaoe ypasaenune: X2dy+ (y+1)dx= 0.

15. Haiitu pemenue qudpepeHuans-Horo ypapHenus: 2ye*dx +
(e?*+1)dy=0.

16. Pemnts quddepennnansaoe ypapuenue x-y'+(y - 1)=0

17. Pemuts nuddepeHimanbHoe ypaBHeHHE: Y = X+ Y.

Kputepun u 1mikama ONEHUBAHUS IO OLIEHOYHOMY CPEACTBY MPOMEKYTOUHBIN
KOHTPOJIb («IudPpepeHpoBaHHbIN 3a4ET)

[Ixana oneHnBaHusA Kpurepuii onieHnBanus
(uHTEpBaN OANITIOB)
oTIN4HO (5) CryneHT Ty0OKO U B MOJHOM OO0BEME BIIaJIeeT MPOTrPAMMHBIM

MaTepuaioM. ['paMOTHO, HCUEpNbIBAIOIIE U JIOTUYHO €ro
u3jaraeT B yCTHOW WM mucbMeHHOU ¢opme. IIpu sTOoM 3Haer
PEKOMEHI0BAaHHYIO JIUTEPATYPY, MPOSIBISIET TBOPUECKHUI MOAXO]
B OTBETAaX Ha BOIPOCHl M MPAaBUIBHO OOOCHOBBHIBAET NMPHUHSTHIE
pelleHusl, XOpOIIO BiIaAeeT YMEHUSMU M HaBbIKAMU IpHU
BBITNIOJTHEHUH NTPAKTUYECKUX 33]1a4.

xopoto (4) CTyneHT 3HaeT MpOorpaMMHBIN MaTepual, TPaMOTHO M IO CYTH
u3NlaraeT €ro B YCTHOM WM THUChbMEHHOW (opMme, Jomyckas
HE3HAYUTEIIbHbIC HETOYHOCTH B YTBEPKICHHSIX, TPAKTOBKAaX,
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ONpENIETICHUAX U KaTerOpHsIX WM HE3HAYUTEIbHOE KOJIMYECTBO
ommbok. [lpm 3TOM Biameer HEOOXOMWMBIMH YMEHHUSIMHU U
HABBIKAMU TPY BHITIOJTHECHUH MTPAKTHYECKHUX 3a7ad.

YAOBJIETBOPUTENHHO (3)

CTyzneHT 3HaeT TOJIbKO OCHOBHOM ITPOrpaMMHBIM MaTepuall,
JIOTTyCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (DOPMYITUPOBKH,
HEIOCJIeI0BATEIbHOCTh B OTBETAaX, U3JIaraéMbIX B YCTHOM HIIH
nucbMeHHou (popme. [1pu 3TOM HEOCTaTOYHO BIaeeT
YMEHUSMH U HaBBIKAMU P BBIMOJHEHUU MTPAKTUYECKUX 3a]1a4.
Homnyckaet 10 30% ommOOK B U3J1araeMbIX OTBETaX.

HEYIOBJIETBOPUTEIBHO (2)

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTH IPOrpaMMHOIO
Mmatepuaina. [Ipu 3ToM gomyckaeT NpUHIMIHAIBHBIE OIIMOKU B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MTOHITUM U KaTErOpHil, IPOSBIISET
HU3KYIO KYJIbTYPY 3HAaHH, HE BJIaJICET OCHOBHBIMU YMEHUSAMU U
HABbIKAMHU IIpU BBINOJHEHUM NpPaKTHYeCKUX 3agad. CTyaeHT
OTKAa3bIBAETCS] OT OTBETOB Ha JIONOJIHUTEJIBHBIE BOIPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

n/a

Bunwl nomonneHuii u
U3MEHEHUN

JlaTa 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM
ObUIN PacCMOTPEHBI U
0J100peHbl U3MEHEHUS U
JIOTIOJIHEHMSI

[Tonmucs (¢
pacgpoBKOif)
3aBEIyIONIEeTo Kadeapoii
(3aBenyronux Kadempamu)
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