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1. OFBEM JIUCIUAILINHBI

Bceero: 21 3auernag CAMHHULA TpynoeMKocTH (756 aKaIeMHYECKHX YacoB)

Bun yue6Hoit paGoter Hazge Comosip
JHCUUIUIHHY 1 2 3 4

AyauTopHsle 3ausiTHs

(konTakTHAS paGoTa ¢

npenoaaBareiiem), Bcero 336 112 80 64 80

4yacos

B TOM 4YHcJIe;

Jlexuuu 96 32 16 16 32
| I[IpaxTyeckue 3anstus 240 80 64 48 48

Camocrositensnas

pabdora (Beero yacos), B 420 104 64 116 136

TOM YHCJIe: ,

[Toarorosxka x dK3aMeHy 108 27 27 27 27

Apyrue Buner 312 77 37 89 109

CaMOCTOSATEILHOM PabOTHI

Bua npomexyrounoii IK3aMEH | IK3aMeH | 3k3aMeH | sx3amen

i omaen

Obmas rpynoemkoctn

(PAVEHILTRNEGL | 756 216 144 180 216

TPYAOEMKOCTh 10

CEMECTpaM, 4acoB
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2. MECTO JUCHUILINHBI
B CTPYKTYPE OBPA3OBATEJILHOM IPOT PAMMBI

Aucuummaa «Matematikay OTHOCHTCS K 0043aTeNbHON YacTH yueGHoro
6i10ka 1 (6asoas yacTs B1. (. 14).

Kpamxoe  codepocanue oucyuniunbl. DmeMeHTEI BBICILICH anreGpel wu
JIMHEHHOM  anrebpel.  DjeMeHTH AHAINTHYECKOH TreoMeTpun. Bsemenue g
MaTeMaTnieckuit ananus. Juddepennuansuoe HCYHCICHNE (YHKIHH ONHOM
ICpEeMEHHON.  MHTerpanbHoe  HcumcieHme Gynxunu  oxnoi NIEPEMEHHOIA.
Yucnossie u GyHKuHOHATBHEE pstmel. JTuddepenumansroe ucyncene GyHKIHI
HECKOJIbKHX nepeMeHHBIX. MHTerpansHoe Hcumcienme (GYHKIHH  Heckobkux
epeMeHHEIX. Jluddepennuansusie ypaBHeHus. Cucremsl auddepeHunansubx
YpaBHEHUH. KombuHatopuka. DnemenThr TCOPUH  BEpPOSITHOCTEH. DieMeHTH
MaTeMaTHUYE€CKOM CTATUCTUKH,

Aucuumnuna  «Martematikay 0asupyercst Ha SHAHUAX, IIOJNIyYEHHBIX B
PaMKaX IMIKOJIBHOTO Kypca MaTeMAaTHKH My COOTBETCTBYIOLIMX JUCIHILINH
CPEAHEro Npo(heccHOHaNbHOr0 06pasoBaHys..

3aa4aMu OCBOCHMS MMCIHILTHHL] SIBJIAIOTCS. U3YYCHHE OCHOBHBIX (DaKTOB
OCHOBHBIX pa3/IeioB MaTeMaTHKH, OBALEHHE OCHOBHEIMMU TIOHATHUSIMU, TeOpEeMaMH
U (POpMyJaMH, 3HAKOMCTBO c MCTOZAMH ¥ IPHEMAaMH PEIICHHS] KOHKDETHbIX
3aliat, yMEHHe HCIIONb30BaTh MaTeMaTHICCKHE METOJBI JUISl PEIEHUS PA3IUYHBIX
HMPUKIIAIHBIX 3a/1a4, & Takke (HOPMHPOBAHME HABBIKOB paboTel co crenuansHOlM
JTUTEPaTypo.

3HaHUs, MOJIyYeHHbIe NPH U3YHEHUH IUCLUMILIMHB «MaTemMaThkay, nexar B
OCHOBE MAaTeMaTHYECKOro 06pa3OBaHWS, OHHU HEOOXONMMBI IS TIOHUMAHHS W
OCBOCHHS JAPYIMX IHUCLHILIHH, KOMIIBIOTEPHBIX HAyK M MX INpUIOKeHHH. B
HaCTHOCTH, 3HAHMS NaHHOIO Kypca HeoOXOIUME] AJIE  HU3YYEHUS MHOIUX
AUCLMILTHH 1IPO(ECCHOHANBHOTO [HKIIA.
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3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

Llensto usyvenus AUCLUNITAHBL «Matemaruka»  gBisercs: paciipenue u
yriyOnenue MareMarudeckoro obpazoBanus CTYNEHTOB, (yHJaMeHTaIbHAas
TIOATOTOBKA 10 OCHOBHBIM pa3jieliam U3y4aeMOW JUCIUILIHHEL.

3anavamu  McHMMIIHEE JIBJIAIOTCA: H3YYEHHE OCHOBHBIX IMOHSTHIA TEOPHUH
OCHOBHBIX Da3/esioB MaTeMAaTHKH; OBJIAJICHHE OCHOBHBIMH MNpHEMaMH peleHus
MaTeMaTHYeCKUX 3a/1a4; 3HAKOMCTBO ¢ OCHOBHBIMHM METONaMH MaTeMaTHYeCKOro
HCCJICZI0BaHUS, MOJCIMPOBAHUS U IIPUMCHCHUS HMX B XHUMHH, busmuke,
IPOrPaMMHPOBaHNUH U APYTrUX HayKax.

Komnerennum, (bopmupyemsie B PE3ylIbTaTe OCBOCHUS NUCIIUIIIAHEL:

- Cnoco6nocTs aHaJIM3UPOBAaTh, MHTEPIPETHPOBATH U 00001aTh pe3ybTaTh
9KCIIePUMEHTAILHBIX 1%} pacu€THoO-rpaduueckux padot XUMHYECKOH
HarnpasieHHocTy (OIK-1),

- Cnocobnocts IUIAaHHPOBAaTh  paboOThl  XUMHYECKO HaIlpaBJIEHHOCTH,
oOpabatsiBaTe u MHTEPIPETUPOBATH MOJTyYEHHEIE PE3YJIbTaThl ¢ UCIIOIB30BAHUEM
TCOPCTHYECKHX 3HAHMN M NPaKTHYECKHX HaBEIKOB PEIICHUS] MaTeMaTHYeCKUX W
(usnueckux 3amay (OIIK-4).

B pesynbrare usywenns muermmimms; oOyuaromuiics gosmken:

3HaTe
- OCHOBHBIC TIOHATHS TEOPHHM OCHOBHBIX Pa3ZleJIOB MaTeMaTHKH, OCHOBHEIE
CBOHCTBA, (hOPMyYJIBI, METO/BI H CBA3H Mexay aumu (OIIK-1, OI1K-4);
- MCTOIBI, MCHOJB3yeMble I HCCIEQOBAHUS SBICHMH K IIPOLIECCOB B paMKax
[TPUIIOXKCHUS U3YYEHHOT'O TEOPETHIECKOTO Marepuana (OIK-1, OTTK-4).

Ymern
- IPHUMEHATH OCHOBHBIE AlITOPUTMBI PEIIEHHS THIIOBLIX 3a1a4 OCHOBHBIX pPa3/IesioB
MaTeMaTHKH K PELIEHHIO TIPUKIIa HbIX 3ajiay (OIIK-1, OIIK-4);
- PCLIATL OCHOBHEIE THIIBI 3aiay (OT1K-1);
- TOJIE30BATBCST KOMITBIOTEPHBIMH MPOrpaMMaMHy TIpH pEeIIeHUH IIPUKITaJHbIX 3a/1a4
(OIIK-1, OTIK-4);

Baangers
- COBPEMEHHBIMH CIIOCOOAMU HCCIIE[OBAHUS [IPOLIECCOB U SBJIEHUH MOCPEACTBOM
TIPUMEHEHHUST OCHOBHBIX MaTeMaTHYECKHUX METOIOR (OIIK-1).
- HaBbIKAMH PAaKTHYECKOTO HCIIONB30BAHMS MATEMATHYECKIX METOJIOB IpH
aHAJIN3€ Pa3IMYHbIX 3a/1a4 PUKJIA{HOIO Xapakrepa (OITK-4).
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4. COIEP)KAHUE AACHUTIINHBI

4.1. Yuebno-remaTH4eckuii JIaH
Ounas popma oGyuenns

’_Pyﬁemnmﬁ [Mndp Konuuectso yacos o sunam yuebHbIX 3ausmﬁj
KOHTPOIb Pﬁﬁa’ Haumenoranue pasnena, empi
TMCLIA AUCLIMINIHMHBL .HGK!.[HH Hpamnqecxue 3aHATHUSA
HHBI
1 cemecTp 32 80
Py6ex 1 Pl | Dnements BLICIIIE] H 10 2%
JIMHEHHOH are6per
PyGesx 2 P2 | Dnementsr aHAJIUTHYECKOIH 3 2
r€OMEeTPUHN
PyGesx 3 P3| Ipenen pynxuuu,
anddepennmansaoe 14 3
HCYHCIICHNE (DYHKIIMH OJIHOIH
[IEPEMEHHOT
2 cemecTp 16 64
Py6esx 4 P4 | Uurerpanshoe ncuncienme 8 34
byHKLIHY 01O IIepeMEHHOH
Py6Gesx 5 PS | Yncnossie u pynkimonatsume 8 30
PSLIbI
3 cemectp 16 48
Py6esx 6 P6 | Muddepenunansuoe
MCYHCIICHHE QyHKIM 8 26
HECKOIBKHMX NEPEMEHHEBIX
Py6ex 7 P7 | MHTerpanshoe ucuncienne
(yHKkImii HeckomBKUX 8 22
IIEPEMEHHBIX
4 cemectp 32 48
Py6esx 8 P8 | Muddepenmmansupie 16 24
YPAaBHEHHS U UX CHCTEMBI
Py6ex 9 P9 | Dnementsl Teopuu
BEPOATHOCTEH H 16 24
MaTeMaTHYECKOH CTATHCTHKHU

4.2. Coaepxanue JIeKIHOHHBIX 3aHATHH

I cemecmp
Pasoen 1. dnemenmor evicueii u nuneiinoii anzeopeol
[loustne mMuoxecrsa, Bump! MHOXECTB. JJIEMEHT MHOKECTRA. O6benunenue,
MCPECCUCHHE, DAasHOCTh, MPSMOE MPOM3BELCHHE MHOXKECTB, [TogmHuoOXkecTRo.
Huarpammer Diinepa-Benna. Koneunpie Oeckoneunsle MHOXecTBa. IToHSTHe
unciia. YuciaoBele MHOKeCTBa. IIpeoGpazoBanms. MHOKECTBO KOMILIEKCHBIX
YHCeN, hOPMBI 3aITHCH, JAeHCTBHS HAMl KOMITIEKCHBIM YUCIIaMH.




Marpunel, ux BB, OCHOBHEIE ONCpallii  Hal MaTpULAMH (CIOXKEHwe,
BbIIHTAHHE, YMHOXEHHE Ha 4YHCJIO, POM3BENICHUE, HAXOXKJIEHHE OOpaTHOM
MaTpulpl). Marpudnsle  ypasHeHws. Ornpenenurenn Broporo wu TPETHETO
[IOPAZIKOB, HMX CBOMCTBA W MpPaBHIIA BBIYHCIEHMUS. Merons! pemrenus cucrem
THHCHHBIX YPaBHeHHH C IByMs u TPEMs NepemMeHHbIMH: MeTox [aycca, meron
Kpamepa, marpuunsrit meror,

Pasoen 2. Dnemenmor ananumuuecxoii 2eomempuu
JlekapToBa mpsiMoyrosbHas cucTema KOOpAMHAT Ha ruiockocTi. OCHOBHBIE 3a1a9n
B TpPJAMOYTOJIBHOH CHCTeMe KOOpmuHAT ([ivHA OTpe3Ka, NeleHHe OTpe3Kka B
3allaHHOM oTHolueHuH). IlonspHas cucrema KOOpIMHAT Ha ImockocTH. CBS3b
MEXIY CHCTEeMaMHU KOOpPIUHAT. ['eomerprueckoe wucronkopanue YPaBHEHUU ¢
ABYMs IICpEMEHHBIMH. BekTopsl, nuneiinpre OTNIEpallK HaJl BEKTOPAMHU, BEKTOPHOE
NTPOCTPAHCTBO; CKAJPHOE, BEKTOPHOE M CMEIIAHHOE [IPOU3BE/ICHUS] BEKTOPOB.
CrocoGbl 3ananus NPSIMOH Ha IUIOCKOCTH, BUJIBI YPaBHEHHH npsiMoii. OCHOBHbIe
3a/laM Ha MpsMyIo (B3aUMHOE PacIioioKeHHe NPAMBIX Ha TJIOCKOCTH, YTOJ MEXKITY
MPAMBIMH, DPacCTOSIHUE OT TOYKH 0 MpsMOH). JluHuM BTOporo mopsika:
OKPYKHOCTB, 3JIHIIC, TrHnepboia, napabomna, wux OIpE/IeNICHHs], CBOWCTBa,
ypaBuenusl. [Ipsmas u nnockocts B POCTPaHCTBE: CIIOCOOBI 3a/1aHuUsl, ypaBHEHHS,
B3aUMHO€ pacIioyioKeHHe, OCHOBHBIE 33291 Ha NPSIMYIO U TTOCKOCTb.

Pazoen 3. Ipeoen ynryuu, ougdepenyuansnoe ucuucnenue Qyuxyuu
OOHOIL nepemennoii
[Tonsatue dpynximmy, rpadux GyHkIuy, 061acTh OMpeneneHus: U o0JacTh 3HAYCHUS
(DYHKILMH, OCHOBHEIE CBOMCTRA (yHKImH (48THOCTS, HEYETHOCTb, MOHOTOHHOCT,
OKCTPEMYMBI, IIPOMEXYTKH 3HAKOmocTosHCTBa). Crocobbl 3amaHus (GyHKIHIA.
DJIeMeHTapHbIe Gynkumu, ux croifctBa u rpaduku (Lesble PallMOHANIbHEIE,
ApOOHO-palHOHANBHEIE, [IOKa3aTelbHEIE, JorapupmMuueckue,
Tpuronomerpuveckue). Onpeneinenue mpenena (ynxmun. OcHoBHbIE TEOPEMEI O
Tpeneiax, —3aMevaTeNbHble TNpexensl. MeTOAbl  BBIYHCICHHS TIPE/IEIIOB.
HenpepsiBHocTs  dynKIMI, OAHOCTOPOHHHE MpEJesbl, OCHOBHBIE TEOPEMbI O
HCTIPEPBIBHBIX (yHKIHUSX, CBOMCTBA, TOYKH paspblBa U HX KiaccHUKaIHs,
CBOHCTBA (DYHKIIUH, HEMPEPEIBHBIX B TOUKE U Ha otpeske. ITpousBoanas dynkiwm,
OIUPENCICHNE, TEOMETPUYECKHH ¥  (QUSHYECKHMH  CMBICT. [IponzBoausie
SJIEMEHTapHBIX  GYHKIUH. [IpoM3BOMHBIE BBICIINX IopsiikoB.  IIpumenenue
NPOM3BOAHOH K HCCNEOBaHUIO (DYHKIMI Ha MOHOTOHHOCTB, 3KCTPEMYMBI,
BBIITYKJIOCTE/BOTHYTOCTh, HAIHYHE TOYEK neperu6a, HaXOXKJAEHUE HAUMEHBIIETO U
HauOOoJIBILIer0  3HavYeHui ¢yHKIHE, mocTpoeHue rpa¢ukoB  yHKIHIL.
Aubdepennupyemblie GyHkumuy 1 ux csocTaa. Ilpumenenne muddepennmana x
NPUOIMKEHHBIM  BEIYHCIIEHHUSM. IIpousBomubie u  muddepennmans: Boicmx
MOPSIAKOB.

2 cemecmp
Pasoen 4. Humezpanovnoe ucuucnenue Pyukyuit 00noii nepemennoii
Ilepsoo6pasnas dynkimmy. Heonpenenéuueiit unTerpan, ocrHosHbe CBOMCTBa.
Tabnuna oCHOBHBIX — HeompegenEHHbIX UHTErpanoB. OCHOBHBIE  MeTOJBI
BEIMUCIICHUS ~ HEONPEACNEHHBIX  MHTErpajoB. WurerpupoBanue  npo6HO-
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PalMOHaBbHBIX GyHknmi, TPUTOHOMETPUYECKUX BBIPDAKEHHUIH,
MppalinonanbHocrelt. [loustie onpenenéunoro HHTEerpajia. OCHOBHBIE CBONCTBa
ONpPENIENICHHOrO0 HHTErpana, CBS3b MEXKIy OINPENENEHHBIM U HeOmpeneéHHbIM
UHTerpanamu. Croco6bl BEIYHCIEHUS ONpPEAENEHHBIX HHTErpaos, bopmya
Herotona-Jleii6umuma. HecoGcTBennpie MHTETpallbl, UX CBONCTBA, BUIBI U METO/IbI
BRIMHCICHUS.  IIprioskeHus  onpenenéunoro HHTETpaja: IuUIomans IUIOCKOM
Gurypsl, unna AYTH KPUBOM, IJIOIAIE IIOBCPXHOCTH TeJla BPAIEHUS U 0OBEM.

Paszoen 5. Yucnogvie u Pynxyuonansuvie paow

Yucnosele psagel. Cxomumocts u CyMMa psna. Heobxommmoe ycmosue
CXOMMMOCTH.  JOCTaTOYHbIE MPU3HAKY CXONMMMOCTH (TIpM3HAKK CpaBHEHHs,
npusHak  Jlanambepa, npusnak Komm, wunterpansumrii npusHak. IIpusnak
Jleiibruna. O6mwmit nocTarounsrit [TPU3HAK CXOMMMOCTH 3HAKOIIEPEMEHHBIX PSIOB.
AOCOIIOTHASI U YCIIOBHAS CXONUMOCTH HHCIIOBBIX psiftoB. CBoiicTBa aBGcomoTHO
CXOIMXCst psijioB. CTENEHHbIE pSgBl U HX npunoxenus. O6GNacTh CX0MMMOCTH
CICNICHHOrO psana. Pasnoxenue ¢yHkuuii B CTeNCHHbIe psnpl (psan Teinopa u
Maxiopena).  ITpubnmxennoe BBIYHCIICHUE  OIpeIe/IeHHBIX HUHTErpajos.
Ipubnmkennoe Boraucenue 3HAYeHUN (QYHKI[HIA.

3 cemecmp
Pazoen 6. Jueppepenyuansnoe ucuucnenue Qynkuuii  HeckonvKux
nepementbLx
Onpenenenne ¢GyHKuMM HeckobKHX TICPEMCHHBIX, €€ 00IacTH omnpejeneHus,
rpaduka, HenpepsBHOCTH. YacTHuie MIPOU3BOJHBIE (DYHKIMH HECKOJIBKHX
MEpeMeHHbIX. Jlupdepeniman GyHKIUH HecKOMbKUX NepeMeHHbIX. YacTHble
MTPOU3BOHEIC BTOPOTO MOPs/KA. DKCTPEMYM (YHKIIHH HECKOMBKIX MIEPEMEHHBIX,
HEOOXOMMMBIE M JIOCTATOYHEIE YCIIOBHA CYIIECTBOBAHKS 3KCTPEMYMA, YCIOBHBIE
OKCTPEMYMBI, HaMMEHbLICE W HauOONIbLIEE 3HAYCHHS bynkumu B 3amanuoi
obsactu. Mero HauMeHBIIHX KBanpatoB. IlpuMeHeHHe (DYHKIMH HeCKONLKUX
TNCPEMCHHBIX K NPUOIMKEHHBIM BBIMUCITCHUAM. KacaTensHas IUIOCKOCTb, HOpMalb
K nosepxnocty. [Iponssonuas Ho Hanpasienmuro, rpajiieHT.
Pasoen 7. Humezpansnoe ucuucnenue Qynkyuit neckonvrux nepemenHubix
HBoiinolt  unTerpa: OIPENIC/ICHUE, CBOKCTBA, BBIYMCICHHE, 3aMeHa
TICPCMCHHBIX; npuUMeHeHus. TpoitHoit HHTCIpall:  OIpe/eieHHe, CBOMCTBRa,
BBIMHMCIICHHC; 3aMEHa MEPEMEHHBIX; NPUMEHEHHUS. Kpusonuueineii wunrerpan
(mepBoro u Broporo poxa): ONpE/IeICHNE, CBOHCTBA, BBIYUCIICHUE; IPHMEHEHMS.
IToBepxHOCTHBIE MHTErpajIBI: OTIPE/ICICHHE, BBIYHCIICHHE; NPUMEHEHHUS; TeH30DbI
1 OIICpalliy HaJl HUMH; OCHOBHBIE OTIEpalli BEKTOPHOTO aHAIN3a.

4 cemecmp
Pazoen 8. luppepenyuanvnpie YPaAsHeHUus u ux cucmemol
3anayu, NpUBOAAIIHNE K TTOHSTHIO AU (EPEHINATEHOTO YpaBHEHHS. Onpenenenue
auddepeHIHanTbLHOro YPaBHCHHSL, €ro Nops0K, obllee U 4acTHOe pelIeHH s, Bunel
mu(GepeHInaIbHBIX  ypaBHEHUiT IIEPBOrO  MOpsZIKA: C  pa3IeNsIONMMUCS
TICPCMEHHBIMY, OJHOPOJHBIE, JIHHEHHBIE, ypaBHEHHS Bepuynnn, Jlarpamxa,
Kiiepo, ypaBHeHuss B momnpx nudbepennnanax. Bugs middepeHnuansHIX




yYpaBHe
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HUH BTOpPOIo [OpsAlKa KW METOHBI HX PeIIeHus: Meton BapHanuu

TMPOU3BOJIEHEIX MOCTOSHHBIX, METO/l HEONpPeAeNEHHBIX k03 punnenton. Cucremsr
auddepenmansHBIX YPaBHCHHH, OCHOBHBIC IOHATHS, METOLbI peleHus.
Auddepennmansusie ypasHerus Boicix nopsiikoB. Ilpumeps! mpuknagmpx

3ajad4.

Pazoen 9. Dnemenmu meopuu  eepoamnocmeii u  mamemamuyeckoii

cmamucmuku
DJIeMeHTBI KOMOMHATOPUKH:  MpaBuia CYMMBl W  TPOU3BEHCHHUS, BHbI
KOMOMHATOPHBIX COeUHEHHIT ¢ [IOBTOPEHHUAMH U O€3 MMOBTOPEHHI, OIpe/IeIeH s,
dopmynel, npumepsr. ITomsitue COOBITHS, BUIBI COBBITHIL. Knaccuueckoe
OHpPCICICHHE BEPOSTHOCTH COOBITHS, CBOHCTBA BEPOATHOCTU. Teopems! ciioxkeHus
H YyMHOXEHUS BepositHOCTeH. [ToHsTHe JIMCKPETHOH W HENpepbIBHOM CITy4aitHO
BEJIMYMHEL.  3aKOHBI paclpeesieHus CIly4alHBIX BEJIUYUH (GuHOMHANBLHBI,
PaBHOMEPHBIH, HOPMaJIbHBII), MaTeMaTHUECKIe XapaKTEPUCTUKHU pacIIpe le/IeHHuil,

3aKkoH

OONBIINX yHcel, Teopema Jlamynosa. Iloustme o CTATUCTHUYECKOH

COBOKYMHOCTH, BhIOOpKe. CTaTHCTHUYeCKOoe pacripenienenne BoIGopku. [Toauron u
THCTOrpaMMa.  DMIupudecKas — (GyHKIus pacnipenienenns. MaTtematnyeckue
XapaKTePUCTHKH  CTATUCTHYECKUX pacnpenenenuit.  OueHKHM  mapamerpos
FCHEPAJIbHOM COBOKYITHOCTH 110 eé BbIOOpKe. TOYHOCTB OlleHKH 1apaMeTpoB.
Ilposepka crarucruuecknx rumnores, merton y’ ITupcoma. Diementir TEOPHUH

Koppe

SILIUK: BEIOOPOYHBIH KOdhdHIIHEHT KOppeJIsSiuyH, ypaBHEHUS PErPeCcCHH.

4.3. IlpakTuueckue 3anaTus

pifgﬁ, HaumenoBanHe pasaena, Tems: Haumenosanue u cozlep}l{imue MPaKTHYECKHX Tpynoe
TEMBI 3aHATHH MKOCTB,
AT AR, (¢ ykasaHneM uacos) YaCh
HHBIL
1 cemecmp 80
Pl | Dnements  Bolcmelt  u | MhosxecTsa, ocHoHbIe TMIOHATHS W OMepaLuy, 4
JIMHEHHOH are6pbl | NpeoGpasosanns

Hncnosbie MHOXKeCTBA. MHOXKECTBO KOMIIGKCHBIX 4
unces1, pOPMBI 3aMHCH, OCHOBHbIE oriepaluu
Matpuubl, X BuIbI, OniepaLMy Han MaTpHLIAMH, 4
Onpejennreny, CBOHCTBA, METO/IBI BBIYHC/IEHMUS.
Meronp! pewenns cucrem nuHeHbIX YPaBHEHHIA: 12
meTon Kpamepa, meton aycca, MaTpHYHbII MeTo/ 5
PyGexHblii konTposp No |

P2 | Dnementsr  ananuTHYecKoln Cucremsi KOOpJIUHAT Ha MJIOCKOCTH

reOMETpHH (npsMoyronsHas ACKapTOBa, MOJspHasN), OCHOBHbIE 4
3a1aum, meton [ MT,
BekTopel, niHelinbie n HenmHelinbie orepauuu Hazn 4
BEKTOPaMH.
I'[pswxaﬂ JIHHHUS Ha TUIOCKOCTH, Crocobbl 3agatus K 4
YPABHEHHS, OCHOBHbIE 3a/1a41 Ha MPAMYIO.
Jluhnn  Broporo nopsaka, ux Knaccudukaims, 4
Ofpe/ie/leHHs], YpaBHEeHHUs, CBOHCTRA.
ONEMEHThl  aHaJIMTHYECKOI] reOMETPUH B 4
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NPOCTpaHCTRE (npsaMast 1 MJIOCKOCTB)

PyGexHsiit kontposns Ne 2 2
P3| Tpenen byrKIHY, [onstue ynkumu, ochosHbe CBOiicTBa, 0630p
auddepenunanpaoe SNIEMEHTAPHBIX ()YHKLHI 4
HCYHCJICHHEe ti)yHKL[HH Hpe,aen C])}‘HKL[HH, onpenesieHue, OCHOBHEIe
OJIHOI ITepeMeHHOi TCOPEMBI,  3ameuatenbHble mpesesi, OCHOBHBbIe 8
METOAbI BBIYHCIICHHS MPeaeson
HenpepsisrocTs (yHKLMK, ocHOBHBIE TEOPEeMBI, 4
TOYKH pa3pbipa
[IpoussosHas byHKuUMN, onpezenenue, ﬂ
FCOMCTPHYECKUH W usnueckuii CMBICII,
MIPOM3BONHBIE dIEMEHTapHBIX (yHKLMi, npaBuia 8
AupdepeHLmpoanus, MPOM3BOIHBIE ]
AndpepeHumansl Beicnx NOpsAKOB
OcHoBHble nprMenenns NPOH3BOAHOI 8
Py6esxHeiit KOHTponL ~ Ne 3 (nomammss
KOHTpoJibHas pabota)
2 cemecmp 64
P4 | Unrerpansuoe HCUHCIeHue | [lepBooGpasHtas, HEOMpenenEHHbIH  uHTerpay,
GYHKIUH oHOoi OCHOBHbIE METO 1Bl BBIYHUCIIEHUS (3ameHa 8
IePEMEHHOI TEPEMEHHOI, MHTErpUpOBaHHe Mo 4acTim)
Hurerpuposanue npoGei, TPUTOHOMETPHYECKUX 3
BbIDAKEHHH M MppaLMOHaILHOCTEl
Onpenenéuuprii HHTErpan, crnocobbl BEIYUCIEHHS 6
Hecobersennbpiii MHTCrpal, BHOBI W MeTojbl 4
BBIYMCIIEHUS
OcHoBHble NPHIIOKEHUs onpenenéHHoro 6
MHTErpasa
Py6esxHslit konTposs Ne 4 2
P5 | Yucnogsie u Yucnossle psiabl, Heo6Xomumbiii 1 JIOCTATOYHBIE
(IJYHKHHOH&HI:HBIC PAOBI MPH3HAKH  CXOJHMMOCTH 3HAKOIMONOXKHUTENEHBIX 8
| psjioB
3HakonepemeHHsle, 3HaKouepenyiouecs paapl,
npusHak Jle#Guuua, abcomornas wu YCII0BHas 8
CXOAUMOCTH
Crenenuble  page,  o6macts CXOQMMOCTH, 8
pasyiokenue GyHKumii B psn
Ilpumenenue crenennpix PAAOB B NpUOIHIKEHHBIX
BBIYMCIIEHUSX
’; 6
PyGexuslii  kontponrs Ne 5 (nomarunss
KOHTposbHas pabora)
3 cemecmp 48
P6 Hunddepennmansuoe DyHKUMA  HECKOMbKMX TEPEMEHHBIX, 00JacTh
HCYHCJIEHHE (IJYHKHHI\;I onpeneseHus, HCIPEPBIBHOCTS, HacTHbIE
HECKOJIBKHX TepeMEHHBIX MPON3BOAHBIE M Anddepenunans:, kacarensuas 10
fIOCKOCTB, HOPMaJIb K MOBEPXHOCTH, TIPOM3BOIHAS
10 HANPABIEHHUIO, FPaIHEHT
OKCTPeMYM (BYHKLIHH HECKONBKHX NepeMeHHbIX 8
(JIOKaNIBHBIi, 1/106abHBI, YCJIOBHBI)
[Tpumenenne OHIT K MpUOIHIKEHHBIM 6
BLIMHCIICHUAM, METOJl HAMMEHBLIVNX KBA/IpaTOB
PyGeaxneiii koHTpons Ne 6 2
P7 | Uurerpanbhoe HCYHCIIEHHEe | J[BoitHOIi MHTerpan: CBOWCTBa, METObI g
CIJYHKHHﬁ HECKOIILKUX BLIYHCIIEHHS, TPUMEHEHHS
HEepPEMEHHBIX Tpoiinoii HHTerpa: CBO¥iCTBa, METO/IbI iz

BbIHHMCJIEHHH, NMPHMEHEeH U
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Kpuponuneiinsie MHTErpajibl MepBoro u BTOporo —\
pona: CBO¥iCTBa, METO/IbI BBIYHCIIEHHS, 8
| IPUMEHEHHSs
PyGerxHsiii kouTposs Ne 7 2
4 cemecmp 48
P8 | Tupdepennmansusie YpaBHenus ¢ paspensiommmucs TNePEMEHHBIMH, 4
YPaBHEHHS U HX CHCTEMEI | ONHOpPOAHBIE ,Ll}'llb(bcpeHLlHaﬂbele YpaBHEeHHs
Jlnnelinsle and. ypasuenns 2
YpaBHenusi, cBomuMbie K And. ypaHeHusm ¢
PA3ACTAOIMMHCS TIEPEMEHHBIMH, K OJHOPOHBIM, 3
K JINHEHHBIM
CamocrosTensHas paGora
Huddepenunanshpie YPABHEHHs BTOPOro nopsizika 4
HAnddepenunansueie YpaBHeHwus BBICLLIHX
NOpAAKOB 3
CamocrosTtenshas pa6ora
Cucremsl guddepenmanbabx YPaBHEeHHH 4
Pewenne npuknanueix 3anay 2
Py6exHblii konTposs Ne 8 2
P9 | Dnementsi TEOPUHU OJieMeHTbI KOMGMHATOpHKH 2
BEPOSITHOCTEH U Knaccnueckoe onpezeneHue BEPOATHOCTH
MaTeMaTH4YeCKOH CODBITHA, TeOpeMBI ClOKEHHS U YMHOMXEeHUs 4
CTaTUCTHKH BEpoATHOCTEH
Huckperhole  u HETIpEpBIBHBIE  CJlyyaiiHble
BEJIMYHHBI, 3aKOHBI pacnpenenenums, 6
MaTeMaTH4eCKHE XapaKTePUCTHKH
| PyGesxcneiii kouTposns Ne 9 2
Crarucrtnueckoe pacnpeneneHue BBIGOPKH,
TOJIHIOH, THCTOrpamMma, MaremMaTHyecKue 4
XapaKTepHCTHKH
Ilposepka craTucTHueckix THIIOTE3, MeTom 5
[Mupcona
DJIeMEHTBI  Teopuu KOppeNsuuu:  BeIGOPOYHBIii
KO3 uumeHT Koppensumu, YPpaBHEHus perpeccuu 4
L CamocrostensHas pabora (nomatunss) A

Conepxanne npakrudeckux sansruii

1 cemecmp
Pasoen 1. Dnemenmeor evicueii U IuHednon anzeopol

[lonsTHe MHOMKecTBa, BHABI MHOKECTE. OJIeMEHT MHOXeCTBa. O6weaunenne,
MICPECCUCHNE, DPA3HOCT, MNPAMOE IPOU3BENCHUE MHOXeCTB. [lonMHoxecTBoO.
Huarpammsr Ditnepa-Benna. Koneumnre M OecKOHeuHble MHOXecTBa. [IoHATHe
uucna. Yucnosele MHOKecTBa. IIpeoGpazoBanus. MuoxecTso KOMILIEKCHBIX
HYACeN, POPMBI 3aITHCH, NeHCTBHS Ha KOMIUICKCHBIMH YHCIIaMHU.

Matpuner, ux Bumel, ocHoBHBIC ONCpallii  Hall MaTpULAMH (CIOXEHHe,
BbIMMTAaHHE, YMHOXEHHE Ha 4YHCIIO, TIPOM3BE/ACHUE, HaXOXIEHHe O0OpaTHOI
MaTpuIbl). Marpuunsie ypasHenus. Onpenenurenn Broporo u TpeThero
TOPSI/IKOB, UX CBOHCTBA M TNpaBHIA BBIYHCIEHHS. Meroms PeLIeHus] cucTeM
JIMHEHHBIX YPaBHEHUH ¢ IByMs u TPEMJ IepeMeHHbIMH: MeTon ["aycca, meron
Kpamepa, matpuunsrii mero.
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Paszoen 2. Inemenmur aHanumuyecKkoii 2eomempuu
JlekapToBa npsiMoyronsHas crcrema KOOpAMHAT Ha mnockocTu. OCHOBHBIE 3anaun
B NPAMOYrONbHOM CHCTeMe KOOpmuHAT (mTuHA OTpE€3Ka, JeleHHe OTpe3Kka B
3allaHHOM oTHowleHuu). [lonspHas cucrema KOOpIMHAT Ha minockoctd. CBs3b
MEXNIy cucTemamu KoopauHaT. ['eomerprueckoe UCTOJIKOBAHUE YpPaBHEHHH ¢
ABYMA NIEPEMEHHBIMH. BeKTopEl, muHelinbie OTIEpalliK HaJl BEKTOPAMHU, BEKTOPHOE
[TPOCTPAaHCTBO; CKAJIPHOE, BEKTOPHOE M CMEMIAHHOE MPOM3BENCHHs BEKTOPOB.
Crioco6s1 3amanus NPAMOH Ha IIIOCKOCTH, BHIIBI YPaBHEHUH NpsMoi. OCHOBHbIe
3a/1a9M Ha MpsAMYIO (B3aUMHOE PacIooKeHHe MPAMBIX Ha IIIOCKOCTH, YTOJI MEKTy
[PAMBIMH, DACCTOSHHE OT TOYKH J0O npsAMoH). JIuHHKM BTOpOTrO TIOpsiIKa:
OKPYXXHOCTB, JjumunC, rumepbona, mapaboma, ux ONpEJIeNICHNs], CBOMCTBA,
YPaBHEHHUS.

Pasoen 3. Ilpeden ¢pynryuu, ougppepenyuansnoe ucuucnenue dynkyuu
00HOU nepemennoi
[lonstne Gpynkunm, rpaguk GyHKIMH, 061aCTh OIpEeNeJIeHUsI U 00JIaCTh 3HAYECHUS
(QYHKIHH, OCHOBHBIE CROMcTBA (yHKIHH (9ETHOCTS, HEYETHOCTH, MOHOTOHHOCT®,
SKCTPEMYMBI, MPOMEKYTKH 3HaKOMocTossHCTBa). Croco6bl 3amanus QyHKIWMIA,
OnemeHTapHsie (GyHKIMM, uX CBOHCTBA U rpaduku (Lelible palHoHaIbHELe,
JpOOHO-palIHOHANIBHEIE, MIOKa3aTelbHbIeE, Jlorapupmuveckue,
Tpuronomerpuieckue). Onpenenenue npegena Gynxuunu. OcHoBHEIE TEOPEMEI O
MIPEACIax, — 3aMeyaTeNbHBle  mpefenbl.  MeTosl BBIYHMCIICHUS]  TPE/EsioB.
Henpeprisrocts  dynxumit, OAHOCTOPOHHHUE MpEJeNibl, OCHOBHBIE TEOPEMBI O
HCIIDCPBIBHBIX (YHKLHUSIX, CBOMCTBA, TOYKH paspeiBa M HX KiIaccupuKanus,
CBOHCTBA (QYHKLUH, HENPEPBIBHBIX B TOUKE U Ha otpeske. [IpousBonnas GyHximy,
OIPCHETICHNE, TEOMETPHYECKMH U  (DU3HYECKHH  CMBICKL [TponzBousle
SJICMCHTAapHBIX  (QyHKuuHA. [TpoM3BogHBIE BBICIIHX nopsiAkoB. [Ipumenenue
NPOM3BOAHOM K HCCNEOBAHMIO (DYHKUHH Ha MOHOTOHHOCTB, 3KCTPEMYMBI,
BBIITYKJIOCTE/BOTHYTOCTD, HAIHYHE TOYEK neperuda, HaxoXKJAeHHe HaUMEHbIIIEro 1
HauOOJIBIIEr0  3HAYEHUI QyHkimE,  moctpoenue rpa¢ukoB  QyHKIHI,
Huddepentupyempre GyHKIMH ¥ MX CBoliCTBA. IIpumenenne nuddepenimana k
NPUOTUKEHHBIM ~ BBIYHCIICHHSIM. [poussopnble u muddepentmans: Bocmmx
TIOPSIIKOB.

2 cemecmp
Paszoen 4. Humezpansnoe ucuucnenue Qyuxuuii 00noil nepemennoii

IlepsooGpasHas ¢bynximu. Heonpenenénnsrit HUHTErpajl, OCHOBHBIE CBOICTBA.
Tabmuua  ocHoBHBIX HEONPEJCNEHHBIX ~ UHTErpanoB. (CHOBHEIE METO/IBI
BBIMUCIICHUS ~ HEONPENEeNEHHBIX  MHTErpasIos. Wurerpuposanne  1poGHo-
palyOHaTBEHEIX GyHKIMA, TPUTOHOMETPUYECKHUX BBIpa)KeHHI,
HppaluonanbHocTeil. [lonarue onpenenéunoro uHTerpana. OCHOBHEIE CBOHCTBA
ONPENE/IEHHOTO HHTerpana, CBs3b MEXy ONpPEeNeNEHHBIM U HEeONpeneNEHHbIM
MHTerpanaMu. CriocoGbl BBIYHCIIEHUS OIPENENIEHHBIX HHTErpajos, bopmya
Herorona-Jleit6uuna. Heco6cTBennnie HHTETPAJIBI, UX CBOMCTBA, BUIBI H METO/bI
BeIYHCICHUS. [lpunoxenus onpenenéunoro MHTErpaia: IUIOUIadb I[JIOCKOMN
(Urypsl, IHHA 1yTH KPHUBOA, IUIOIIaAb MOBEPXHOCTH TeJla BPALLCHHS U 0ODBEM.
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Pasoen 5. Yucnoguvie u @yuxyuonansvuvie paov

Hucnosele psinel. CXOMUMOCTH U cymma psana. Heobxomumoe yciosue
CXOMUMOCTH.  JIOCTATOYHBIE NPH3HAKH CXOTHMOCTH (IpU3HaKKW cpaBHEHHH,
npushak  Jlanambepa, npusnak Ko, MHTCTPANIbHBIA  mpusHak. [Ipu3nak
JIeiibnuna. O6wmmit nocratounsii TIPU3HAK CXOMUMOCTH 3HAKOIEPEMEHHBIX PSIIOB.
AGCOIOTHAS U YCIOBHAS CXOMMMOCTH YUCIIOBBIX psiioB. CBo¥cTBAa abCOIOTHO
exopsmuxes psnos. CTeleHHble Psabl U MX MpHIokerHus. O61acTs CXOJIUMOCTH
CTCNICHHOTO psja. Pasnoxenne (GyHKIMI B cTeneHHBIe psnsl (psan Teitnopa u
Maknopena). IlpubnmkeHHoe  BbMHCTEHHE ONPENENIEHHbIX  HHTETPaoB.
IIpubnmxeHHOE BBIYKCIEHHE 3HAYCH I byHKIHIA.

3 cemecmp
Pasoen 6. JTuppepenuyuansnoe ucuucnenue yuxkuui  HeckonbKux
nepemenmix
Onpenenenre (QyHKIHH HecKONbKEX [IEPEMCHHBIX, e€ o0JacTH ompeneneHus,
rpajuka, HempepelBHOCTH. UacTHble NIPOM3BO/IHBIE  (D)YHKIMH  HECKOJIBbKHUX
NepeMeHHbIX. JluddepeHnnan (yHKUUM HeCKONBKHX IIepeMeHHBIX. YacTHble
TIPOU3BONHBIC BTOPOTO MOPAAKA. DKCTpeMyM (BYHKIMH HECKONbKUX NIEPEMEHHBIX,
HEOOXOIMMBIE M JIOCTATOYHEIE YCJIOBHs CyIIECTBOBAHUS 9KCTPEMYyMa, YCIOBHBIE
SKCTPEMyMBI, HaUMEHbIIee H HaHOOJbIICe 3HAYCHHUS GynkuuM B 3amanHOM
obsactu. MeTon HauMeHbIIHX KBanpaToB. IlpuMeHeHHe (GYHKIHMH HecKOTBKHX
[IEPEMEHHBIX K NPHOJIMIKEHHBIM BhluncieHusM. KacaTensnas IIOCKOCTh, HOPMAaJlb
K nmosepxHoctu. IIpoussosuas Ho Hanpasienuio, rpasiueHT.
Paszoen 7. Humezpanvnoe ucuucnenue pynKyuii neckonvkux nepemennpix
JIBotiHOM MHTerpall:  OnpeJiejieHHe, CBOCTRa, BBIYHCIIEHUE, 3aMeHa
MCPEMEHHBIX;  NpUMeHeHHs. TpoitHol wuHTerpan: OIlpe/ieJIeHHe, CBOICTBa,
BRIMHMCIICHHE; 3aMCHA MEPEMEHHBIX; MPUMEHEHHS, Kpusonuueitneiii nnrerpan
(mepBoro u BToporo posa): ONpENeNICHHE, CBOUCTBA, BEIYUCIICHHUE; IPUMEHEHHS,
4 cemecmp

Pasoen 8. /Tugppepenuyuansupie YpasHenus u ux cucmemol
3azauu, NPUBOAAIINE K MOHATHIO AU PEePEHINATBHOTO YpaBHEHH)S., Onpenenenne
M GepeHIHAILHOTO YpaBHEHHS, ero TOPSJIOK, 00Ilee U YaCTHOE pemeHs. Bugsr
nA(QepeHInaNbHbIX  ypaBHEeHHIT [ICPBOrO  IOpsIIKAa: C  pasAessIOIIMMUCS
[ICPEMECHHBIMH, OJHOPOAHBIE, JTUHEHHEIEe. BuUip AuGepeHNHATBHBIX YpaBHEHHUI]
BTOPOTO MOpsIIKA M METOABl HX pELICHHS: MEeTO BapUALMM IIPOU3BOJILHBIX
[IOCTOSIHHBIX, MeTO/1 HEOIIpeIeIEHHBIX KO3 (PHUIHEHTOB. CucreMmsl
JM(QEpeHINATbHBIX  YpaBHEHUH, OCHOBHbIE TIOHATHSA, METOABl pPEeLICHHS.
Hnddepenimansupie ypaBHeHHs BbicIIHX nopsakoB. Ilpumepsr npuxnagubx
3aj1au.

Pazoen 9. Snemenmer meopuu  eeposamuocmein u mamemamuueckoii

cmamucmuku
ONeMeHTbl  KOMOMHATODHKH:  IpaBuia CYMMBI W  MPOU3BEAEHHUS, BHIIbI
KOMOWHATOPHBIX COEAUHEHUH ¢ MOBTOPEHUAMH 1 Ge3 MOBTOPEHUH, Onpe/ieIeHus,
(Gopmyner, npumepsr. ITomsTHE COOBITHSA, BHIBI CcOGBITHH. Kiacchueckoe
OMPENEICHNE BEPOSTHOCTH COOBITHS, CBOHCTBA BEPOSITHOCTH. Teopemsr cioxenns
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1 YMHOXXEHUS BeposTHOCTEH. [ToHSTHe AHUCKPETHOW U HEMpephIBHOI CITy4alHOM
BCTUYIUHBL.  3aKOHBI  pacIpeeNeHus CIIy9aWHBIX BEJIUYUH (OunOMHaNBLHBI,
HOPMaJIbHBIN), MaTeMaTH4YecKue XapaKTepUCTUKU pacnpeneneHuit. [loHsTue o
CTATHCTHYECKOW COBOKYITHOCTH, BbIOOpKe. CraTHCTHYecKoe pacnpeneneHue
BbIOOpKU. [Tonuron u PHCTOrpamMma. OMIUpHYecKas DyHKIHs pacripenienenus.
Maremarnyeckue XapaKTEPUCTHKHU CTATUCTHYECKUX pacnpenenennii. Ilposepka
CTATHCTHYECKUX TMIIOTE3, METO] x2 [Tupcona. Dnementr TCOPUH KOPPEJISLUHN;
BBIOOPOYHBI KO3 PHULHEHT Koppesiuy, YPaBHEHUS perpeccHy.

5- METOAUYECKHE YKASAHHSI JIJIS OBYYAOLIIXCSI
IO OCBOEHMIO JJUCIUTLIAHbI

Hucuunimna  «Maremarukay M3yHaeTCs B TEYEHHe 4YeTHIpEX CEMECTPOB,
6asupyercs Ha 3HaHUSX, TMOTYIEHHBIX B paMKaX LIKOJBHOTO Kypca MaTeMaTHKY,

3aHATHA MPOBOAATCS B BUe JIeKIUH U MpaKTUYeCKHX 3aHATHI, Ha KOTOPBIX
TIPOMCXOTUT 3HAKOMCTBO, YCBOEHHE u 3aKpCIUICHUE IIOJlyYeHHBIX 3HAHUM U
yMeHui. Py6exHbIH KOHTposn TMPOBOMIUTCSL MO KaXXIOMy pasieny. Onpocel
OCYIIECTBIISIIOTCS 10 TCOPETHYECKOMY M IpPaKTHYECKOMY MaTepHuaiy, obiee
KOJMIECTBO  OaIoB  cymMupyertcs. Kpome py6esxupx KOHTpOJIeH, Ha
NMPAaKTHICCKUX 3aHATUSX BO3MOXKHO IPOBECHHE HEOOJIBIIIMX CAMOCTOSTENhHEIX
pabor (mo 15 wmunyTt) WM BBINOJIHCHUE NOMAIHKUX 3ajaHuil  (JoMalIHHe
CaMOCTOsATeNIbHBIE PabOTEI).

CamocrosTensHas pabora  crynenTa, Hapsly ¢ mOpakTHYeCKUMU
dYNUTOPHBIMH 3aHSTUSMH B TPYIIE BBIIONHIETCS 110 Y4eOHHKaM H y4eGHBIM
IOCOOUSIM, 10 IMAAKTHYECKIM MaTepuaiaM IpernoaaBaTeis.

Pekomennyercs  Bectu MONPOGHEIE  3alUCH B KOHCIEKTe IpH
IPOCITYIINBAHWH JIEKLIMH, BBIIEISATH BCE (opMyEl U cBolicTBa. Ha NPaKTHYECKUX
SAHATHSX  HEOOXOJMMAa aKTHBHAS  JIeSTebHOCTE o0yvarommxes y  jmockwu,
CaMOCTOATENIbHAs paboTa 110 PELICHUI0 TUMOBBIX 3aJJaHUW U BBIIOJIHEHHUE
WHJIUBUYAJIbHBIX 3aIaHUIA,

st texymero KOHTPOISL yCIIEeBa€MOCTH MO OYHOI] dbopme 06yveHus
[IperioiaBaTesieM HCIOJb3YeTCs OamteHO-pelfiTHHrOBas cHcTema KOHTPOJISI U
OLCHKH aKaJeMHYECKOH yCIeBaeMOCTH. [TosTomy HactosiTensro PeKOMeH1yeTcst
TIIATEJIbHO  [IPOpabaThIBATh  MaTepHal UCIHILIHHE] IPA  CaMOCTOSITETBHOLN
pabote, yuacTBOBaTH BO Bcex (popmax obcyxnmenus u B3aUMOJIEMCTBUSA, KaKk Ha
JICKIHMAX, TaK M HA NPaKTUYECKHX 3aHITHIX B LEIAX JIyYIero OCBOEHUS
Marepuana M IOJNYYEHHS BBICOKOM OLEHKH 110 pesysibraTaM  OCBOEHHs
JUCHMIUIAHBL.

Boinonnenue camocrosTensHoi PaboThl mozpasymeBaeT camocTosTEBHOR
HU3yYeHue pasnenos ,[[HCL[HHJ'II‘IHBI, ]'IOJ:[T‘OTOBKy K HpaKTI/IquKHM 3aHHTHHM,
PYOEXHBIM KOHTPOISIM, MOrOTOBKY K 5K3aMEHY.
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Pexomennyemas TPYAOEMKOCTb CaMOCTOSATENLHON paGoThI IIpEJICTaBjIcHA B
Tabnuie:

Pexomennyembiii peskum camocrosiTeansoii paboThbl

Lgl;dép Buabt camocrositenbhoi paGoter crynenros (CPC) Igr); '?22:: W
Gl CamocrostensHoe M3YUCHHE Da3Ne/oB, TEM JMCLMIUIHHBI, He powennx B | 181
JICKLUHOHHBI Kypc:
OJIEMEHTBI TeH30PHOTO HCYHCIEHHS, TIOHSTHE O paHre TeH3opa.
Metone! pewenns cucrem m nuHeHbIX YPaBHCHHIA C N HEU3BECTHBIMMU,
DNEeMEeHTBI aHATHTHYECK O F€OMETPHH B IIPOCTPaHCTRE.
Hpunoxenns nuddepenumanshoro ncuncienns (yHKkumii omHOlt M HeckonbKkHX
NEPEMEHHbIX,
[lpunoxenns  wuurerpanshoro  mcumcnenus (yHkumit  omHOW M HeckoabKHX
NEePEMEHHBIX.
Psaner dypee.
Teopus nons.
YpaBHenue B nonHeix auddepenumanax. Wnrerpupytoumii MuoxuHTe D,
[punoxenns auddepenumansupix ypaBHeHui. [Ipumerenue nuneiinbix YPaBHeHHii
K KonebaTenbHbIM npoueccam. CBoGoHbIE U BbIHYJK/IEHHbIE KosieOaHus. SIBneHue
pe3oHaHca.
(&) [loaroroexka k py6esxHbim KOHTPOIAM (110 2 Yacy Ha Kaxblii py6es) 18
C3 [Toaroroska k sxkzameny 108
C4 TloaroToBka K npakTHYeckuM 3aHATHIM (113 3anaruii no 1 yacy Ha kaxmnoe 3ansTue) | 113
= Hroro: | 420

6. ®°OHJI OLIEHOYHEIX CPE/JCTB
JJISI ATTECTAIUAHM TT0 JUCHUTLINHE

6.1. Ilepeuenn onenounbIx cpeacTB
1. Bannvno-petimunzosas cucmema KOHMPONSL U OYEeHKU arKademuyueckoii
akmusrocmu cmyoenmoe ¢ KI'Y (0ns ounoii popmor 06yuenus)
2. Hepeuens sonpocos k IK3AMEH).
3. 3adanus ons pybescrvix KoHmponeu Ne 1 - 9.
4. 3a0anus ons camocmosmenviwix pabom.
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6.2. Cucrema 6a/uIbHO-peliTHHIOBOIT OneHKH
PaboTLI CTYAEHTOB MO AMCHUNIHHE

Ne Haumenosanue Coneprxxanue

1 | Pacnipenenenue 6anios za Pacnpedenenue 6annog 3a 1 cemecmp Ipomedxcymounas
CEMECTp M0 BuaaM y4eGHOI ammecmarus
paGOTbI Pabora Ha CamocTosTenbHble PyGex 1, 2, 3 DKk3ameH

NPaKTUYECKHUX paGoTei Ne 1, Ne 2 no 11 dannos
3AHATHAX W (2o 5 Gannos)
Jnexuunsax (no 0,5
Oanna)
o 27 Ho 10 Ho 33 30
Pacnpeodenenue 6annos sa 2 cemecmp TIpomescymounas
ammecmayus
Pabora Ha CamocrosTeibHbIe PyGewx 4, 5 Ok3amMen
NPAKTHYECKHX pabotel Ne 3, 4 o 15 Gannos
3AHATHAX | (10 6,5 Gannos),
Jnekuuax (no 0.5 Ne 5 (10 7,5 6annos)
Ganna)
Ho 19,5 Ho 20.5 Ho 30 30
Pacnpedenenue 6annos 3a 3 cemecmp Upauencymouias
ammecmayus
PaGora na CamocrosTenbHbie PyGex 6, 7
NPAKTHYECKHX paboTel Ne 6 (10 8 210 20 Gannos
3AHATHAX H G6annog), 7 Dk3amen
nekuuax (no 0,5 (no 7 6annos)
Oanna)
Jo 15 o 15 Ho 40 30
Pacnpeoenenue 6annos 3a 4 cemecmp Hpauecymoinan
ammecmanyus
PaGora na Camocrosatenshbie PyGex 8, 9
MPaKTHYECKHUX paGorer Ne 8, 9 (o 8 1o 13 Gannos
3aHATHSX W Gannos), Ne 10 (0 9 OK3amen
Jnexuuax (no 0,5 Gannos)
Oanna)
Jo 19 Mo 25 o 26 30
2 | Kputepuii nepecuera 6ansos s 60 Ganno u Menee — ouenka 2 (HeynoBneTBopHTENBbHO)
TPaMLHMOHHYIO OLEHKY Mo HToramM | 61-73 6amna — onenka 3 (ymoBnerBopuTenLHO)
paboThl B cemecTpe u 3k3ameHa 74-90 Gansios — ouenka 4 (xopoio)
91-100 Gannos — ouenka 5 (oTnnyHO)

3 | Kpurepuii nonycka Ina nomycka k IK3aMEHY CTYyLEHTY HeoOXxoaumo HabpaTh He MeHee 50 Gannos,
MPOMEKYTOUHOMH aTTECTALIHH MO BbINONHAA 3alaHuA CAMOCTOATENBHBIX PabOT M BBINONHUTH Bee 3alaHus pyOesKHbIX
AMCUMMIIMHE (3a4€T, SK3aMeH), KOHTpOJiei. ABTOMaTHueckM 3K3aMeH BLICTABJIACTCA B CIy4ae, €CIH CTYIEHT B
BO3MOXKHOCTH MOTYYEHHS Teuenue cemectpa Habpan 68 Gamios (oueHka YIOBIETBOPHTENBHO) M BhIlLe., Ecnu
ABTOMATH4YECKOro 3ayeTa CTYAeHT Habpan 68 GaiioB M ycnemHo ycnesan B TeueHue CEMECTpa, TO EMY MOryT
(9K3aMeHaLMOHHOM OLeHKH) 10 ObITh n0GaBieHbl GOHyCHBIE Gaibl, H, B COOTBETCTBHH C KPUTEPHAMH BO3MOXHO
JIHCLIMTITHHE nojiyueHue 60siee BLICOKOH OLEHKH, Bonycubre Gasnbr (10 30 0annoB) cTymeHT MOKeT

TOJIy4UTh NpH  BBINIOJHEHUH HWHAMBMAYAIBHBIX 3amaHuil (3anaHuii mMoOBBILIEHHOTO
YPOBHA CNOXKHOCTH), @ TaKXKe MPH CaMOCTOATENLHOM H3YY€HHH OTHENIbHBIX TeMm
Ancuuminel (Cl) u NONYuHTH ABTOMATHYECKH OLEHKY XOpOLUO HJIH OTJIHYHO,
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@opMBI 1 BHIBI yueGHOIT paboTsl B cayuae ecnn k NPOMEXKYTOYHON aTTecTalnn HaGpaHa cymma 6anios MeHee 50 u He

11 HeycneBa X BLINOJIHCHBI BCE 3alaHKS, TO CTYAEHTY HEOGXOmMMO BBITMIOJIHHTL IOMOJHHTEIbHBIE

(BoccTaHOBMBILIMXCSH Ha Kypce 3anaHud, 00 KOHUA TocienHeii (3a4eTHOI) Henenn cemectpa. Ipu 3tom HeoGxoaumo

00yueHus) cTyneHTOB ans npopaboTaTh MaTepuan Beex IPOMYIUEHHEIX NPAKTHYECKHX paGor.

MONyHeHus HenocTarommx G6annos | dopmel JOTIONTHATENBHBIX 3a1aHKil (Ha3HavaloTCs nperoaaBarenem):

B KOHLe cemMecTpa - BBLIMOJIHEHHE W 3al0UTa OTYETOB MO MPONYIEHHBIM MPAKTHYECKUM 3aHATHAM (0,5
Ganna);

- BBIMOHEHKE K 3al1MTa paboT M0 peleHHio THIOBEIX 3ana4 (2-4 6anna);

- MPOX0IeHHE PyGexKHOro KOHTPONs (Ganibl B 3aBUCHMOCTH OT pybesxa);

- JMKBUAAUMA aKANeMHYECKHX 3aJ0/KEHHOCTEH, BOSHHUKLIMX M3-332 pa3sHOCTH B
Y4eOHbIX miaHax npw MCPEBONIC WM  BOCCTAHOBJICHHH, MPOBOAMTCS nyTém
BbIMOJIHEHHS IONIOIHUTENbLHBIX 3aiaHuii, dopma n 06BEM KoTOpBIX onpenensercs
npenoaasaresiem.

6.3. IIponeaypa onennpanus PE3YJIbTATOB OCBOEHHS JHCHHIIHHBI

PyGesxusre konTpomu No 1 — 9 MPOBOIATCSL B (JOPME KOHTPOJIBHBIX pabor,
[pr 3TOM py6exxHble KOHTPOJH Ne 3, 5 B Brze AOMAIIHUX KOHTPOJIBHBIX paboT.

Ilepen mposenenuem kasoro PYOEKHOro KOHTpONIS mperoaBaTes
MPOPabATEIBACT CO CTYNCHTAMHU OCHOBHOMN MaTepHaJl COOTBETCTBYIOIINUX Pa3/IesioB
AUCLHUIIIMHBL B ()OpMe KpaTKoi JICKIMA-TICKYCCUM. A TakKe Iepel py6exHbIMuU
KOHTPOJIIMHU TPOBOJSATCS HEGOJBIINE CAMOCTOSTELHEIC paboTe! Ha 3aHATHAX (10
I5 MuHYT) Mnu B kauectse momammeis pabotel. Ilenbio 5THX pabor sBIseTCs
IPOBEPKA IOJTyYCHHBIX TEOPETHYECKHX 3HAHUH U MPAaKTUYECKUX HAaBBIKOB II0
PCLICHUIO OCHOBHBIX THUIIOBBIX 3a/(ay.

Ilpenonasarens onenusaer B Gamnax PE3YJIbTaThl KaKIO0ro CTYAEHTa II0
KOIMMECTBY MPaBUJILHBIX OTBETOB M 3aHOCHT B BELOMOCTE ydeTa TeKyIeH
YCIIEBAEMOCTH.

Ha sk3amenax crynenrty npemmaraercs Ouiter, comepxammii Kak 3amaHus
TCOPETHHECKOr0, TaK M MPAKTUYECKOTO COepKAHMS, Pa3sHOIo YpOBHS CJIOKHOCTH.
Bosne kaxmoro zamamms Guiera TIPOCTAaBJICHO MaKCHMalbHOE YHCIIO 6asios,
KOTOpoe MOXHO HabpaTh HPH BEPHOM BBINONHEHHH 5TOrO 3amanus. Bpewms,
OTBOIMMOE CTyJICHTY Ha BBINOJIHEHHE HK3aMEHAIIMOHHOM] paboTsl, cocrapuser He
MeHee 1-ro acTpoHOMHYECKOro yaca u He Gomee nostytopa 4acos. [t mostyueHus
TIOJIOXKHUTEILHOW OLCHKH 33 3K3aMeH HeOGXOMUMO YTOGE! B OTBeTe OBUIM BEpHO
BBITIONHCHHBIC 3a/IaHUsl [0 KAXKIAOMY M3 H3yYeHHBIX pasfesnoB, U NpU 3TOM B
OTBETE IOJDKHA OBITh MIPEeCTABIIEHA U TEOpETHYECKasl, U IPAKTHYECKAas YACTH.

Pesynbratel Tekymero KOHTPOJISI  yCHIeBa€MOCTH, 3K3aMeHA 3aHOCSTCS
MPCTIONIAaBATe/IeM B OK3aMEHALMOHHYIO  BEZOMOCTS, KOTOpass crmaercs B
OPTaHH3ALMOHHBIA OT/EN HHCTHTYTA B JIeHb 9K3aMeHa, 4 TakKe BBICTABIISIOTCS B
3a4Y€THYIO KHWXKKY CTYJ/ICHTA.

6.4. IIpumepbI OLEHOYHBIX CPEACTB 1151 Py6eKHBIX KOHTPOJTE,
CaAMOCTOATEILHLIX Pa0OT H 3K3aMEHOB

Pybexcuviit konmpons No 1

KonrponeHnas pa6ora na 10 BAPHAHTOB, 110 TeMe « DJIEMEHTHI BBICLIEH U JTMHEeHHOI
anredpe»
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1= Japn: A= {10; 4; 3:°1: 2 6}..B = {1:2;:.5; 6; 8); C = {3; & 10},
D ={1;3; 5; 7; 10}. Haiitu: a) AND; 6) B\ D; B) CUB; r) (ANB) U(D\ Q).

4-2; . :
2. BBIUHCIUTS: =—41(64+31)
3+ 4

3. Pewmnts cucremy ypasHeHwuii a) metoziom Kpamepa;  6) meronom ["aycca;
3x o+ Ay i¥idz = g

B) MAaTPUYHBIM METOJIOM: 2x — 4y - 3z = -]
 ARSEL SRS T e |

Pybesicnoiit konmpony No 2

KontponeHhast padora ma 10 BapHaHTOB, 1O TeMe «DJNeMEeHThl aHATUTHYECKOM

T€OMETPHH

1. B tpeyronsuuke ABC Haiitu AmiHy cToporsl AC u nmuHy Menuansr CM, eciy
A(3; =1), B(9; 2), C(6: 3).

2. Haiitu ypaBHenuwe mpsmoit [, Tpoxomsiuelt uepes Touky A(4; 3) m
TIEPICHAUKY IAPHOM IpAMOK /) X — 2y — 3 = (.

3. Hanwucate ypaBHenme SJUIMIICA, y KOTOpOro Gonbmnas och paBHa 10, a
OKCLEHTpUCHUTET € paBeH (,8.

Pybesrcnviit konmpons No 3
KontponbHas pa6Gora ma 10 BapnaHToB, mo Teme «llpemen QynKmH,
nuddepeHImaTbHOE HoYHCTeH e (QYHKIIME OZHOM TTepeMeHHO

1. Haiitu o61acts onpeneneHus QyHKuuu:  f(x) = 1/3 _; +V2x -4 +1g(5-x).
x p—

3

2. BeIUCIUTS npeessl bynkiwmit: a) Hg\/%%’ 0) Jl(i_r)g(l+%)"; B) %E,“;l ; ;i
3. Haiitu npousBonusie CIIEIYIOLIUX (DYHKI[MI:
3 (n2 2 :
a)y=3x"(2x"-1); 0) y= -~ B) y =sin3x; r)
(x~3)

Sc gt ; o x =In(ctgt),

y=arctgx +=In———; ny =(sin5x)" ; e) (2 )
x +4 Y =Cos’t.

4. Haiitu nepsyio, Bropyio IpOU3BOJIHBIE U Auphepenman GyHKuum:
y = cos’(2x + 1).
5. Haiirn sxerpemymsr dynkmmm: y = 4%

x*+4

1
6. ccnenosars Gpynkuuio u IIOCTPOHTE €€ rpaduk: y = Zx“ —-2x*+5,

Pyéexcuviit konmpons Ne 4




KonrtponeHast paGora ua 10 BapuaHToOB, 1o TeMe «MHTerpansHOe HcuucieHue
(GYHKIMY OHOM HepeMeHHOI

8
1. Beraucnuts unrerpans: a) J'z-i/de; 6) _[(2x—3)]0dx; B) _[Sx-lnxdx;
-1

4x> +2x 413 3 dx
s
) '[(x+1)(x +4) ) ‘!\/x2~4x+?

2. Beraucnuts miomas Gpuryper, OrpaHUYE€HHOHN JTHHHUSAMU:
ye b ye—wo
3. Beruucnuts 06bem Terna, 00pa30BaHHOrO BpallleHHEM (Gurypsl, orpanudeHHOi
miHuAME (ock Bpamenust Ox ):y =e**, =0, x=-1, x=3.
4. Bbluuciute HeCOGCTBEHHBIH HHTErpan WM JOK&KHTE ero PacxoauMocCThb

+ w0

J.x-e”z-dx.

0

Pybescuvtit koumpono No 5
Konrponbuas pa6ora na 10 Bapuantos, mo Teme «UrcioBsie u byHKIHOHATEHETE
PSLIBIY

1. Uccnenyiite psin Ha cxonumocTs: a) Z ﬁ 6) iﬂ)j—nz—
n+ n=1 €

5 © _1 n
2. Haiitu o651acTh CX0JMMOCTH CTEIEHHOTO psna Z J——
n +n

=]

1
e
3. Pasnaras nozsiHTerpaibHyto (ByHKIHIO B psll, BBIYUCIIUTE HHTErpall Ie tondy ©

TOYHOCTBIO J10 0,001.

Pybexcnotit konmpony Ne 6
Konrposnbhas paGora wa 10 BapmantoB, mo Teme «Mndpdepenumansaoe
UCUNCIICHNE (DYHKIINK HECKOIBKUX IIePEeMEHHbIX»
1. Haiitu yacTHEle nponssonkie epBoro u BTOPOTO IIOPSAKOB (hYHKI[UH:
u=3xy’ - 5x° +2\/_ 23sinxy + ™

2. MccnenoBath QyHKIMIO u=x*—x)* +25x+2 Ha 9KCTPEMYM.
3. Vcnosb3yst MeTo/i HauMEHbIIIUX KBaJIpaTOB, BRIBECTH (hopMyny y = ax + b 1o
CIIEIYIOLIMM JJaHHBIM:

[ T e 6 010

Lol e T A
4. Bblumciaute,  wucmome3ys GopMyny  npUGIMKEHHBIX  BBLIYMCIICHWIA:

/4,052 + 2,932

5. HaliTu yacTHBIE NPOU3BOIHBIE 110 HE3ABHCHUMBIM nepeMeHHBIM:
z=xy+12, x=In(v-u), y=vi’.
6. BBIHHCHHTG SHAUCHHME YACTHBIX NPOU3BOIHBIX BYHKIMH
x> + 2xy +32%—4z+12= 0, 3azanHoll HesIBHO, B Touke M (3; 1; ; 4).
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7. HanucaTh ypaBHeHHs KacaTenbHOH IUIOCKOCTH H HOpMalld K ITOBEPXHOCTH,
3aJJaHHOM ypaBHeHHeM X° + ¥y — 322+ Xy = — 2z B Touke My(1; 0; 1).
8. Hamo: u(x; y) = 3x’y + 5xy?, A(l; 1), a=i-2;. Haittu: grad u(A); u(A4).

9. Haiitn rinoGasbHele sKcTpeMyMsl bynxuun z=,/x*+3)* B o6nactu D:

x-3<0;
{x2 +y* <25,
10. C momosio dynkuum Jlarpamka Haity YCJIOBHBIE 9KCTPEMYMBI (O)YHKIIHH
zZ= xz-y2 opu x—y=2.

Pybexcuvtit konmpono Ne 7
KourposnsHas pa6ora ma 10 BapHaHTOB, 10 Teme «MHTerpanbHOe wucyuHcieHue
(QYHKIME HECKOIBKUX IepEeMEHHBIX

1. Berauciure ”(x +y)-dx-dy, rie o6nacts D orpaHMYeHa THHHAMY VeE0x
Ib]
2x +2y =3,
2. BeIMHCIIHTE MOMEHT MHEPLUHU MIIOCKO (uUrypsl, orpaHuYeHHOM Tapabooit
2 L
Yy = XHIpAMOH X +y = 2, oTHOcUTeNbHO ocu Oy.
3. Beruncnure 066EM Tena, orpaHHYEHHOTO MOBEPXHOCTSIMU: Z=4 —y%, 7= 0,
e
X"ty =4,
4. BeluuciouTe KpPHUBOTMHEHHBIH HHTerpa I 36 dS e nae o nepBasi  apka
L

x=4-(r—sinr);

0=t=<2m.
y=4—(1—cos!);

IIHKJIOHUOBI: {

5. Ilpeo6pasyiiTe KpuBOIUHEHHBIH HUHTErpaJ f(x2 -2 y)- dx+xy-dy B IBOWHOM
L

BLIMHCITUTE €T0, eciu L — KOHTYp 00JIaCTH, OrPAHUYEHHON JTUHUSIMMU: Y=x, y=10,

x>0,x>+y’=4.

6. BoccranoBure QyHkmmio u(x; y) mo e€ mnonHomy nuddepermary

duz[l+y)—dx+(—l-+x]-dy.
X y

Pyéexcuvtit konmpono Ne 8

Kourposnsuass pa6ora mo Teme «/lndpdepennmanbupie ypaBHeHHS U HX
CHCTEMBI» COLNCPXKMT 3alaHH Ha pelleHHe audhepeHInatbHbIX ypaBHEHUI
fIEPBOro M BToporo nopsaka. Kaxueii Bapuant cogepxur mo 9 3aganuii. Uto6ml
KOHTpOJIbHAs paboTa Gblia 3auTeHa, HEOGXOMMMO PEIIUTh S5 3amaHuil: MmoGoe u3
ypaBHeHui 1 — 3, 4, mo6oe u3 ypasuenwuii 5 — 6, 7 3aaHue, 1roboe U3 3agaHuii 8§ —
9. BapuaHTsI cTyneHTaM BBIIAIOTCS HHIAMBUAYATBHBIC U3 METOIMYECKOTO IMOCOOUs
Aradonosoit B. H. Tuddepenuuansunie ypaBHeHus [5]

Pybesicnorit konmpons No 9

Kontponsnast pa6ora ma 10 BAPHAHTOB, M0 TeMe «JJIEMEHTHl TEOPHHU
BEPOSITHOCTEMN
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A+ A "

L. Hoxagars, are .4 - =4).
AH

2. CKONBKO pasIUYHBIX HAGOPOB, COJepXalllUX PYYKYy M KapaHJall, MOXHO
COCTaBUTb M3 UMEIOLIUXCS S COPTOB PyUeK U 3 COPTOB KapaHaaleit?
3. YacTtuua mponeraer MHMO TpEX CUETYMKOB, IPHUYEM OHA MOXKET IIONACTh B
KaXXIbIH u3 HUX ¢ BepositHocTsMu 0,3, 0,2 u 0,4. B cBoro oYepe/ib, €CJIM YacTuLa
onafaeT B MEPBRIH CYETYNK, TO OHA PEIHCTPHUPYETCS C BEPOSTHOCTHIO 0,6, Bo
BTOpO# — ¢ BepoatHOCTEIO 0,5 M B Tperuit — c BeposiTHOCTBIO 0,55. Haiitu
BEPOATHOCTB TOTO, YTO YacTUIIA OYIET 3aperHCTPUPOBAHA.
4. Haiitu 3aKoH pacrpesenienus ciaydaiitoil JAMCKPETHOH BENWYMHEI X, KOTOpas
MOKET IPUHUMATE TONBKO JBA 3HAYCHHUS: X| C BEPOATHOCTHIO 0,3 W X, MpHuEM
X1<Xz, ecniu M(X) = 6,6; D(X) = 13,44.
5. Cnyuaiinas BenmunHa X 3aana UHTErPaJIbHOU (PYHKIIHEH:

0ox=0
2
Fix)==12 0-x<6
36

l, x>6.

Haiitu: quddepennmansuyio Gpyuximio; M(X); D(X).

Camocmosmenvnasn paboma Ne |
CamocrosTenbHas paGota Ha 2 BapMaHTa, MO TeMe «DNEMEHTHl BhICIICH W
JIMHEHHON anreGphi»

1. [laiite onpenesenue KBaapaTHOM MAaTpPHUIIBI.

1 -2 0
2. Jamo:A=|0 3 -3|.
| [ STt |

Hatitu: A23.
3. MOXHO 11 TIepeMHOXUTh MaTpHIBL A (3 x4) u B (4%3), u ecnu 1a, To Kakoii
pa3MepHOCTH OyeT MaTpHUIa-IPOU3BEICHHE.

4. Haiitu |4, (cm 3ananue 2).

I Erei e

L0 =2

5. [Jano: A=|2 0 |; B= s =il 0 4 71

7 3 34 0

Haiitu: A - B-2C

Camocmoamenvnan paboma Ne 2
CamocrostensHas paGota Ha 2 BapuaHTa, Mo TeMe «IlIpenen ¢yuxummu,
nuQdepeHIManbHOe HCUHCITEHre (GYHKIHUH OJHOM TIEpEeMEHHOI

1. Berauciauts npenesns:
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x* +3x? vi+x -1 8n' -3n’ +n-1

a)lim s YR 6) lim
=0 x> 4 33 + 2 x? X0 X e Ipt 1502 47
; A g :
2) lim 1+i : )lim—— e)hm(\/x2+5x~x).
X = 3x x—0g1n 4x x—0
2. Hality ToukH paspeiBa (pyHKIHH, yKasaTh UX Xapakrep:
f( ) 2-x, ecnu-3<x<l; 0 — x?
X )= =
% 2%, ecnu 1=x<2. 2 3—x

Camocmoamensnas paboma Ne 3

CamocrositensHas pabora Ha 2 BapuaHTa, 1o teme «MHTrerpajbHOe UcCUHCTEHUE

(GyHKIMYM OTHOM MepeMeHHOI»

1. Chopmynupyiite onpenenenue nepBo0OpaszHON (YHKIHH.

e
1-x?

3. Uemy paBeH HeONpeneNéHHbIH MHTerpajl oT (YHKUWHM, YMHOXXEHHOH Ha

IIPOU3BOJIBHOE NEHCTBUTENLHOE YUCIIO?

4. ja"dx =

5. Hanvmmre GopMyIty 3aMeHBI IlepeMeHHOM B HEOIPeeIEHHOM UHTErpalle.
2

6. Berauciure: a)jeﬂ-dx; 0) J-sin(4—5x)-dx; B) I6x-lnxdx.

X

Camocmoamenvnas paboma Ne 4
CamocrosTensHas pabota Ha 2 BapuaHTa, MO TeMe «MHTerpansHoe WcYnciIeHne
GyHKIMY 01HOM MepeMeHHOI»

b a
1. 3Havyenue unTerpana I f(x)dx paBHO —%. Haiinure 3nauenue I Sf(x)dx .
b

o

2. Hamummte opmyity 3aMeHBI epeMeHHOMH s OIpeeIEHHOrO UHTeTpaJa.

3. KpuBonuneltnas Tparenus orpaHuueHa IHHUAMHE: X = a, X = B, y=0,y=1{x).
BanummTe (HopMyIy IS BBIYHCIEHHUS MLIOIIAH (urypsl, eciu oHa pacrnooxeHa
Hwke ocu Ox.

4. Hanummre ¢opmyny HeioToHa-JIelOHMNA IS BBIMHUCIICHHS OIpeneNEHHBIX
HUHTErpajioB.

5. Ilepeuniciure cBOMCTBA ONpeeNEHHBIX HUHTErpasios.

J3
i xdx
6. Beruncsnnre: a) MCIIONB3Yst METO/ 3aMEHBI ITEPEMEHHOL: I ——;
1 V4 +x
2

0) IpUMEHss METOL HHTEIrpUPOBAHUS I10 YaCTSIM: _f(l —2x)Inxdx.
1

Camocmosmensvnan paboma Ne 5
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CamocrosTensnas paGora Ha 2 BapuaHTa, 10 TeMe «YucioBele w
(byHKIMOHANBHBIE PSIIBI»
I. Ycranosure coorsercTsue mexy psiaMu:

o0

Yo ey Sl E

“~3&n = 4n o
Ha3BaHUSIMHU:
a. 3HAKOYepeayIoIIHiCs; 0. creneHHo; B. 3HAKOIIOJIOXKUTEJbHBI;
I. TEOMETPUYECKHIA; Jl. OTPULIATEJILHBIIA.

2. B pe3yabTaTe HUCCIIeJOBAHUI 3HaAKOIIOJIOXKUTEJILHOTO psaoa Ha CXOOHUMOCTE C
[IOMOIIBIO paauKaJbHOTIO I[IpHU3HaKa KO[IJH, YCJIOBUEM CXOIUMOCTHU SBJISICTCH

3navenue K = lim Ve, ...

h — 0

k=1 Gyk=1; 8 k=1 r)k+#0
3. B dopmynuposke mpusnaka CpaBHEHHUS:  «/lycmv Oaner deéa psda c
NONOJNICUMENbHBIMU  YNeHAMU iu” (1) u ivﬂ (2). Ecnu npu n—o cyuecmeyem

Al - u
KOHeuHbll npeden OmHOUeHUs 0buux uieHos paooe (1) u (2), m.e. lim—== A4, mo
v

A—w
n

oba pada nubo odnospemeno cxoosmes, nubo pacxodsmes (m.e. eedym cebs
00UHAKOB0) », 3HAYEHHE A JIOKHO GBITE. .. a)
A>1; 6) A<I; B) A=1; r)A#0

= 2n+1 o o e
4. lau pan » — Halinyre ueTBEpTEIit S51eMenT naHHOrO psa.

n=1

= 3
5. Onpesienure, CXOAUTCA WITH pacxoauTCs pan > —.
n=1 1"

OO®BsicHUTE CBOI OTBET.

Camocmoamensnan paGoma No 6

Camocrositensias paGora ma 2 BapuanTta, 1o Tteme «/luddepenunansHoe

UCUHCITEHHE PYHKIUH HECKOIBKUX TTePEeMEHHBIX»

1. Haiiziure yacTHele nponsBoHEIe IepBoro u BTOPOTO IMOPSIAKOB (DYHKIHH;
u=/ln(2xy) - e + y*sin3x + xy’,

2. Uccnenyiite GpyHnkuuio Ha 3KCTpeMyM: u = 20xy” — 2x* — 20x +15. _

3. Hcnoms3yst opmymy NPUONMKEHHBIX BEIYUCIICHHH, HalIUTe 3HAYECHHU

BBIPA)XKECHUS e*®-1,97

Camocmoamenvnan paoma Ne 7
CamocrositensHas pabora ua 2 BapuaHTa, 1o teMe «lHrerpajibHoe HcuuciaeHue
(QYHKIMY HECKOJIBKUX ITePEMEHHBIX

Brruucnure xpuBomuneiiHbIit HHTErpa §Sx-aj)+ y+dx 110 3aJlaHHOMY KOHTYpY L,
L
rne L — xoHTyp Tpeyromshuka ABO, O(0; 0), A(0; 2), B(- 2; 2); npeoGpasyiite

ero B IBOHHON nHTerpain (o dpopmyie ['puna) U BeMUCIHTE €ro, MeHsIs IIpeebl
UHTETPUPOBAHUSI.
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Camocmoamenvuasn padoma Ne 8
CamocrositensHas paGota Ha 2 BapuaHTa, MO TeMe «Jludppepenumansurie
YPaBHEHHS U UX CUCTEMBI»
1. Pernts uddepentmanbubie ypasHeHus nepporo IIopsIiKa:
Yy =& 2
1) 2) (x +y )dx—xydy:O; 3) y’—x+—-y:0.
=0, y,=2;
2 Pemmb nuQhepenuuanbHbIe ypaBHEHUS BTOPOTO TOPSJIKA:
a) vy’ =-Ty"+12y=0;
6). Y6y + 9y =10;

B) y” + 9y =0;
r) y — 5y’ + 6y =2:COSX — METOZI0M HeOoNpeeNéHHbIX KO3((PULIUEHTOB;
m) y’ =5y’ + 6y =2-c0SX — METOJOM BapUALHH [TOCTOSHHEIX.

Camocmosmenvuas paboma Ne 9

CamocrostensHas paGota Ha 2 BapHaHTa, [0 TeMe «JInddepennuansuee

YPaBHEHHUS U UX CHCTEMBI»

Pemure smuelinylo onHOpomHyro cHcTeMy nubdepeHInatbHbIX  ypaBHEHHUIL:

{.Vl =3y, +2y,;
¥'=3y,+4y,.

a) METOIOM MCKIIFOUESHHUS HEU3BECTHBIX,

6) MeTooM Ditiiepa (METOI0M COOCTBEHHBIX BEKTOPOB);

B) HAliTH YaCTHOE PElIeHHe CUCTEMBI IPH 3aJaHHBIX HAYa/IbHBIX YCIOBHSX

yi0)=2," y(0)==3.

rae =yi1(X), y2=y2(x)

Camocmosamenwvnas paboma Ne 10
CamocrositensHas paGora Ha 10 BapuaHTOB, MO TeMe «DJEMEHTEHL
MaTeMaTUYECKON CTAaTUCTUKH»
I. Mmerorcs naHHble HHTEPBATIOB MEKIY paspsaaMH HeHpoHa 3PUTEIBHON KOPBI
KpOJIKa B M/CeK:
200 8 14 93 ;4. 2506 56 74 35 23 19 39
15 11 18 63 19 30 30 15 5 13 50
25 4 42 26 16 46 36 27 50 10 130
70 43 5 45 2 8 19 A 54 49 32
55 53 47 73 11 38 21 144 = 8§35 265 9
57 75 108 65 14 11 7 98 140
IToctpouts cTatncTHUeCcKOe pacnpeseseHue BEIGOPKH; ITOCTPOUTH MOTUIOH U
TUCTOIPaMMy  4acCTOT; JaTh XapaKTEpPUCTHKY paclpeielieHusl MpH3HaKa,
BBIHCIINB JUIsl 9TOTO: a) MeauaHy; 6) MOJly; B) cpefHee apudMeTHUecKoe; )
JWCTIEPCHIO; J) CpelHee KBaJpaTMYHOE OTKIOHEHHE. Hpoaepmr, THIIOTE3Y O
HOPMaJIbHOM pacHpelie]IeHUH BEIOOPKH, UCTIONB3YsI METO/I x [Tupcona.
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2. Ilo paHHBIM cremyroiedl TaGiMIBl  ONPeNENHTh BHI KOPPEISITUOHHON
3aBHCHMOCTH, BBIYHCIIUTE KO3(Q(UIMEHT KOPPENSLHUA WU COCTABHTH YpaBHEHHS
IPSIMBIX PErPeCcCHu:

X>w | 7518595 105|115 |:125 | 135| 145
1705508

175 {2 6] 4 1 1

180 4503 11 =] 3

185 5] 4 2 g

190 8 5 4 |3 1
195 2 2 T |l 1

Bonpocet k 3k3ameny
1 cemecmp

MHoxecTBO. BUbl MHOXKECTB, OIpe/ieneHus, IPHMepEL.

[TonmMHo)ecTBO. Pa3HOCTE MHOKECTB, PaBEHCTBO MHOKECTB.

Ilepeceuenne u o6bequHeHNE MHOXKECTB. ONpeieneHne, CBOMCTBa, IIPUMEpEI.

Buiel oto6paxkenuit Mexay MuoxecTBamu. OnpeeneHus, [IPAMEDPEI.

[Ipsimoe npousBeneHne MHOXKECTB.

Huarpammer Diinepa-BeHnHa kak reomMeTpuueckas HITIOCTPALIAS ornepauuil Hax

MHO>KECTBaMH.

HucioBbIe MHOXKECTBA, MHOKECTBO KOMIIIEKCHBIX YHCEL.

8. Onepauuu CIOXEHHs, BBIYMTAHMS, YMHOXKEHHS M JHEJICHHS Ha MHOJKECTBE
KOMIIJIEKCHBIX YHCEJL.

9. Omepauvu BO3BENEHMS B CTCNeHb W W3BJICYEHHsS KODHS N CTENEHH W3
KOMIIIIEKCHOI'O YHUCJIA.

10.IpsimoyronbHas nekapToBa CHCTEMa KOOPAMHAT, JUIMHA OTpe3ka. Meron
KOOpZIMHAT Ha IUIOCKOCTH, IEOMETPHYECKas CUCTeMa ypaBHEHHH C IByMs
NepeMeHHBIMH.

11. [onspHas cuctemMa KOOpAKHAT, MOCTPOSHHE TOYEK.

12.@opmynel mepexofa OT MOJSPHBIX K IIPSMOYTOJNBHBIM KOOpAUHATaM; OT
NPSIMOYTOJILHEIX K ITOJSIPHBEIM KOOPAUHATAM.

13.]lenenne orpeska B 3aJaHHOM OTHOIICHUH.

14.ITpsimast JIMHUS Ha TUIOCKOCTH, CIIOCOOBI 3a1aHUSI ¥ BU/IbI yPaBHEHHIL.

15.YpaBHenue npsmMoit ¢ yrioBeiM K03hhHIIHEHTOM.

16.0011ee ypaBHeHHE MTPSIMON.

17.0cHoBHBIE 3a/1a41 Ha TIPSIMYIO.

18.KprBEIe BTOPOro nopsiaKa: OKpy»KHOCTS.

19.KpuBble BTOPOro nopsiaka: JuIuIiC.

20.KpuBsle BToporo nopsjka: runepoonia.

21.Kpussle BToporo mopsiika: napaoia.

22.311eMeHThI aHATUTUYECKON FeOMETPHUHU B IIPOCTPAHCTBE.

23.Marpuubl, BUIBI MATPHII.

24.0OmnpejienuTesnu BTOPOro H TPETHEro MOPSIKOB, CBOHCTBA OIpeeTUTeEl.

25.0nepanyy Hag MAaTPULAMHU: A =B, A-B, A+B, A-A, A R.

OV AL~

o
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26.0nepanuu Hax Matpulamu: 4-B; A™.

27.PelieHne CUCTEM JIBYX JIMHEHHBIX YPaBHEHHUH C JIByMsl HEU3BECTHBIMHU.

28.PerieHre CUCTEM TpeX JIMHEHHBIX ypaBHEHUH C TpeMs NEpPEMEHHBIMH: METOJ
Kpawmepa.

29.PelieHyie CUCTEM TpeX JIMHEHHBIX YPaBHEHHUH C TpeMs IEPEMEHHBIMH: METO
["aycca.

30.Pemrenne cucteM TpexX JHMHEHHBIX YpaBHEHHMM C TpeMs IEPEMEHHBIMU:
MaTpPUYHbIA METON.

31.0Ompenenenue 1 crocobsl 3aaanus QyHKIHHA, 0630p eMEHTapHbIX QyHKINH.

32.Ilpenen ¢pyHKIMH, OCHOBHBIE TEOPEMBI O MIpeJieax.

33.MeTo/1bl BBIYHCIICHHUS NTPEIeIoB (PyHKIHUH.

34 HenpepbIBHOCTL QYHKIIUIA, TPUMEPBI HENPEPHIBHBIX ¥ Pa3phIBHBIX (yHKIIUH.

35.IIpousBoaHas HyHKINH, OCHOBHEIE IpaBuiia J1u(phepeHIIUpOBAHHMS.

36.11pour3BoIHBIE JIEMEHTAPHBIX (DYHKIUH.

37. Juddepenunan GyHKIUN, €ro MIPUMEHEHHUE.

38.I1punoykeHust MPOU3BOAHON QyHKIMHA.

39.ITpousBoaHbie U AuddepeH1nanbl BEICIINX TOPSIKOB.

2 cemecmp

1. TlepBooOpa3Hasi U HEONpE/IeJIEHHBIM HHTErPall.
OcHOBHBIE CBOMCTBA HEOTIPEIe/ICHHBIX HHTErPaloB, Ta0/INIa HHTETPAIOB.

3. OCHOBHBIE METOJIbI MHTEIPUPOBAHMUS, HHTEIPUPOBAHHUE APOOHO-PAMOHAIBHBIX
U TPUTOHOMETPUYECKHUX (YHKIHH.

4. OmnpeneneHHbI HHTErpaj, OCHOBHBIE CBOWCTBA, CBSI3b C HEONPEACICHHBIM

UHTETpajioM.

OCHOBHBIE METO/IbI BBIUMCIICHUS ONPEAETICHHBIX HHTETPAJIOB.

[IpuitoxxeHus! OnpeeIeHHbIX HHTETPaJIoB.

HecoOcTBeHHBIE MHTErPalibl, UX CXOAHUMOCTB.

YucaoBble pAAbI  C  MOJIOXKUTEIBHBIMU  YJIEHAMH, OCHOBHBIC IOHSTHS,

HEoOXOIUMOe U JOCTATOYHELIE YCIOBHS CXOAMMOCTH (NPU3HAKM CPaBHEHWS,

Jlanam6Gepa, Kommn).

9. 3HakornepeMeHHbIe U 3HAaKOUepeAyIOUMeCs Ps/Ibl, OCHOBHBIC ITOHATHS, IPU3HAK
Jleli6uu1a, UCCIIEIOBAHKE HA YCIOBHYIO U a0COIOTHYIO CXOIUMOCTE.

10. @yHKIHOHAIBHBIE PSIIBI, CTENIEHHBIE PSIBI, 00JIaCTh CXOUMOCTH.

11. Panpr Teiinopa u MakjiopeHa, pa3iio)KeHue B psifi 2JIeMEHTapHBIX QYHKIUH.

12. TlpumeHeHue psiIoB B NPHOIMKEHHBIX BBIYUCIEHUAX (BBIYMCIIEHHE 3HAUYCHHUH
TPUTOHOMETPUYECKUX GyHKIuMH, paZiuKaloB, MOKa3aTeIbHbIX u
orapu(pMUYECKUX BBIPKEHHH, ONTpeeIEHHBIX HHTErPAJIOB).

% N o W

3 cemecmp
1. MyHKIMU HECKONBKMX IEPEeMEHHBIX, 00O03Ha4YeHWs, OCHOBHBIC IIOHSTHS,
061aCTh Orpe/eNeH s, TUHUH U TTOBEPXHOCTH YPOBHS.
2. llepenen ®HII, HenpepbIBHOCTE.
3. Yacruele mnpoumssomubie OHIL, audbdepennuansl, auddepenunposanue
CIIOXHBIX (PYHKIUH U HESBHBIX (QYHKLHUH.
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4. YacrHele npousBojHbie W auddepeHumansl  BbiciuX nopsakos  @HII,
pUMeHeHUe B NPUOIMIKEHHBIX BBIYUCIIEHUSX.

5. DeMeHTBI TEOPHH TOJIs: IPOU3BOHAS T10 HAIPABJICHHUIO, IPAIUEHT.

6. KacarespHasl MJI0CKOCTh ¥ HOpMaJlb K ITIOBEPXHOCTH.

7. Dxcerpemym OHIT: tokanbHbIi, 1106aNbHBIH, YCIOBHBIH.

8. MeTon HaMMEHbBIIUX KBaJIpaToB.

9. JIBoitHoOM MHTErpail: onpezeseHle, CBOMCTBA, METO/IbI BEIYMCIICHHUS.

10. 3ameHa rnepeMeHHON B IBOMHOM HHTETpAJIe.

11. OcHOBHbIe NPHWIOKEHHs JBOMHOrO HHTErpana: BBIUMCIICHUE IUIOLIA/IeH,
00bEMOB, MACCHI, IIEHTpA TSKECTH, CTATHIECKIX MOMEHTOB, MOMEHTOB HHEPIHH.
12. TpoiiHoit UHTErpai: onpeaeneHe, CBOMCTBA, METO/IbI BEIYUCIICHHUS.

13. 3aMeHa repeMeHHON B TPOMHOM HHTErpale.

14. OcHOBHBIE MPHIIOXKEHHSI TPOWHOrO MHTErpaja: BhIYMCIeHHe 00bEMOB, MaCCE,
[[EHTPA TSHKECTH, CTATHUECKUX MOMEHTOB, MOMEHTOB HHEPIIMH.

15. KpuBonuHelHble WHTETpalIbl IIEPBOrO poJia: OCHOBHBIC ITOHSTHS, OCHOBHBIC
CBOMCTBA, METO/IBI BBIYUCIICHUS, OCHOBHBIE IIPUJIOKECHHUSL.

16. KpuBonuHeiiHble UHTErpajibl BTOPOro pojJia: OCHOBHBIE MOHATHSA, OCHOBHBIC
CBOMCTBA, METO/IbI BRIUUCIICHHS, OCHOBHBIE MPUJIOKECHHUS.

17. YcioBue HE3aBHCHMOCTH KPUBOJMHEMHOIO HMHTErpajga o KOOpAWHATaMm OT
MyTH HHTErpHpOBAaHHUs, WHTErPUPOBaHWE IONHBIX IudepeHnmanos, dopmyna
I'puna. Haxoxnenue QyHKINK 110 e€ nojHoMy aAuddepenuuany.

4 cemecmp
1. Jubdepennuansusie ypapHenus. OcHoBHEIe ToHsATHA. JluddepeHumansHele
ypaBHeHus l-oro mnopsaka. Teopema O CylIeCTBOBaHMM M €IMHCTBEHHOCTH
pemenust uddepeHuransHoro  ypaBHeHus. OOmiee ¥ 9acTHOe  peLICHHS
nud hepeHIaTbHOr0 ypaBHEHUS 1€PBOT0 MOpsiiKa.
2. YpaBHeHHUs ¢ pa3IeNIsoIMMUCs IlepeMeHHbIMU. [IpuMeps!
3. OnnopoaHusle guddepeHHaIbHble ypaBHeHHs. MeTOIbI pelIeHH .
4. Jluneitnsle quddepennuanbHple ypaBHenus 1-oro mopsaka. Merox bepryium
pelenus JMHEWHBIX TuepeHIranbHbplX ypaBHeHUH. [Iprumeps!
5. Ypasuenwue B nosHeiX quddepenimanax. Ypapaenue bepuymnu. [Tpumeps
6. JlupdepeHimanbHble ypaBHEHMs] BBICIIMX MOPAAKOB. OCHOBHBIC NOHATHSA.
[Npocreiiine ypaBHeHHsI n-0ro nopska. I Tpumepsr.
7. JuddepeHinanbHble  YpaBHEHHS  BBICHIIMX  MOPSAKOB,  JIOMYCKAIOLIME
oHWwKeHue nopsiaka. Merose! pemenus. [Ipumepsr.
8. Jluneiinple oxHopoaHble TuddepeHLnaNbHbIe YPABHEHUSI BTOPOro MopsjKa ¢
MOCTOSAHHBIMU K03 dunmenTamu. OO11Iee U YaCTHOE PEIIeHUS.
9. JIunelinble HeOAHOPOAHBIE MU bepeHInaIbHbIE YPABHEHUS BTOPOro MOpsaKa ¢
[IOCTOSIHHBIMU K03 (duIieHTamu. MeTo Bapyualiy MPOU3BOIBHEIX ITOCTOSHHBIX.
10. JIunelinble HeOAHOPOAHBIE AU((depeHIHalbHbIe YPaBHEHNsI BTOPOro MopsaKa
C TIOCTOSIHHBIMH KO3 (uIMeHTaMu. MeTon HEeOoNpeAeIEHHBIX KOd(Q UIHCHTOB
(Bux mpaBoii yactu f(x) = eﬁ"(Pm(x)cosBx + Qy(x)sinPx). I1lpumepsl.
11. Cucrembl NMHEHHBIX JUGGEpeHIHATBHBIX YPaBHEHUH, METOJ HCKIIIOYEeHUS
HEW3BECTHBIX, METO/1 Dilyiepa.
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12. JluHeitHble OAHOPOMHBIE W HEOXHOPOAHbIE AU pepeHInaIbHbIe ypaBHEHHUS
BBICIIIHX MOPSIAKOB. MeToj HeonpeeaEHHBIX KOIQPUIIMEHTOB U METO/l BapHaluK
MIPOU3BOJILHBIX TOCTOSHHBIX.

13. TlpuMepsl TPUKIAAHBIX 3a/a4, pPellaeMbIX C MOMOLILIO Iu(depeHInanbHbIX
ypaBHEHUU.

14. Buyibl KOMOUHATOPHBIX COEMMHEHHH, OTIpeieNIeH s, (OPMYIIBL.

15. Buzsl COOBITHH, KITaCCHYECKOE OMpeie/IeHHe BEPOSITHOCTH COOBITHSI.

16. TeopeMbl CJIOXEHWS H YMHOXEHHsS BEpPOATHOCTEH, (opMmyna TOIHOH
BEPOSITHOCTH COOBITHA.

17. Ciyuaiitple TUCKPETHBIE BEIMYUHBI, UX MAaTEMaTHYECKHE XapaKTEPUCTHKH.

18. Cyualinble HenpephIBHBIE BETMYHHBI, HX MATEMaTHYECKUE XapaKTePUCTUKH.
19. OcHOBHBIE 3aKOHBI PaclpejielieHrs CIydaifHpIX BeIM4YMH (OMHOMHAIIBHBIH,
HOPMAaJIbHBIN ).

20. IloHsATHE O CTATHCTMYECKONM COBOKYMHOCTH, BbIOOpKe. CTaTuCTHYecKoe
pacrpenenenue BbIGopku. Dmmuprdeckas (QyHKuus pacnpeneneHus. IToauron u
TUCTOrpaMma.

21. XapaKTepuCTUKH SMIIUPUYECKOTO paCpeeIeHUsl U UX BBIUUCIICHHUE.

22. Ilposepka craructideckux rumotes. CpaBHEHHE  OMIMPHUYECKHUX
pacrpe/iejieHlii ¢ HOpPMaJlbHBIM pAacrpe/IeieHHeM U JIPYTUMH TEOPETHYECKUMU
pacnpeneneHusIMHU.

23. CraTucTHUecKas OlleHKa mapaMeTpoB pactpezenenus. OleHKa reHepaibHOH
cpenHeit. OLieHKa reHepallbHOM JTUCIIEPCHH.

24. UnrtepBanbHas oueHka. JloBepurenbHblil uHTepBan s MO HOpManbHOro
pacmpeneneHusl.

25. OneHKH MapaMeTpoB reHepaibHOM COBOKYIHOCTH 10 €€ BbIOOpKe. TOYHOCTH
OLIGHKH TTapaMeTpOB.

26. IloHsiTHe O KOPPEISIMOHHONW 3aBMCHMOCTH (IMHEHHAs KOppeNslus), O
K02 G pULIHEeHTe KOPPeNsLiH, 0 QyHKIUHN PErPECCHH, O JUHUAX PErPECCHH.

IlpuMepbl IK3aMeHAIIHOHHBIX OHJIETOB
1 cemecmp
1. (16) Ilausl muoXectBa A = {10; 14; 13; 1; 2; 6; 15} m B = {2 16 TR E.
Torna pesyinbraTom onepaid A (B OyneT MHOXECTBO ...
DE10; 14;:13; 65 153:2){10; 145:135°1: 2; 6; 163 15318} 3)4 1S 2}; 4){18; 16}.

7 —31

2. (16) Onpenenurens paBeH ...

1)-17;, 2)-11; 3)11; 4)17.

4 &
3. (16) 3amanbl MaTpulel A = {3 2} noBas [15 j‘J Torpa pereHHeM

MaTpUYHOro ypaBHeHust A + X =B saBiseTcs ...

o3} 23 (e oS

4. (16) Jlamsl matpuisl A pasmepHoctH 3x6 um B pasmepnoct  6x3.
[Tpoussenenue A-B cylecTByeT U UMeeT pa3MepHOCTD ...
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1) 3%3; 2)3x%6; 3)6x6::-4)6%3;
5. (36) Ecnu (Xo; Yo; Zo) pellieHHe CUCTEMbI TMHEHHBIX YPaBHEHUH
X = ¥ $SkE =0
=1, Torga Xot Yot zp paBHO ...
% + 3y — 3z 8
1y-4; "2) -2::8)2;-4) 3.

6. (16) Jlans! ABa KOMIUIEKCHBIX YHCiIa B anredpandeckoi popme z; =

X 2P b 2

| a
o | —

Z, = % - %f. Torpma cymma umcen z; ¥ Z, paBHa ...

1)3=i; 2y 2=8#-3) 2 4 -2
7. (16) 3nauyenue pynkuuu f(z) =2z — i B Touke zy = 1 + 2i paBHO ...
8. (26) Tlonsipusie koopauHATEl Touku A( -1; 1) paBHBI .
9. (16) Paccrosinue mexxay Toukamu A (1;-3) u B (- 2; 4) paBHo ...

1) 05 2423 3) «50; 4) +38.
10. (26) CxanspHoe TNpOU3BEJEHHE BEKTOPOB B KOOPAMHATHOH Qopme
ornpenensiercs: GOpMyJIOH ...

iia i -
1) a,bc=|b, b, b,l; 2) axb=\b, b, b;
€ & 6 €y &3 €
3)a-b=a,-b, + a,-b, + a,-b;; 4) a-b=a,-b, — a,-b,
11. (16) Yrnosoi ko3 dunuent npsimoit 2x +y +7=0 paseH ...
1) -2; 2) 2; 31 4) 3,5.

12. (26) Kanonuueckoe ypaBHEHHE IPSIMOM, 3alaHHON TOYKOW M HAINpPaBJISIOIIUM
BEKTOPOM MMeEET BUJ ...
D=t o-ng Q) n 95 s 3)y=kx+b; 4)a(x-xg) + BAy—yo)=0.
a, a, X, =X Ya=W
13. (26) Ecau mockocTs AX + 2y + 5z — 9 = 0 npoxoauT uepe3 Touky M(2; — 1;
3), To 3HaueHue KoapdUuuKreHTa A paBeH...
D-1; 2)—2; 3)3; 4)2.

2 2

14. (16) YpaBHeHue % - -1% = | Ha IUTOCKOCTH OIIpe/eIIserT ...
1) smunc; 2) runepboiny; 3) okpyxHOCTh; 4) mapaboury.
2 2
15. (16) DKCLIEHTPUCUTET rUNEPOOIIBI T—G - % = | -paBeH:.+

1)4/5; 2)4/3; 3)5/4; 4) 3/4.

16. (36) KomuuecTBO wLENBIX YHCEN IPUHAIUIEKAILIUX OOJIACTH ONpeeTeHuUs
V9 —x?
x+2
17. (26) TIpousBoaHast GyHKLMU Y = 2¢* -4 wumeer BU ...

1) 6e; 2) 2¢™; 3) 2e*-4; 4) 6e*-4.

Sl |

GYHKIUHU Y = paBHoO ...

18. (26) 3nadyeHue npenena lim paBHoO ...

x>0 5x° + 4x% +2




19. (16) VI3 npuBen€HHBIX NPENEIOB YKaXKUTE€ TE€, KOTOPBIC BBIYUCIAIOTCA C
MIOMOII[BIO TIEPBOrO 3aMeyaTesIbHOro Ipeena ...
3 .
: = . g 2- : +
1) lim —i; 2) lim [1+§l_} 3 Y fim —2—#; 4) lim L

22 x =x—-2 e X 20 x 4 x—5 =30 =5x

20. (16) TlpoussoaHas BTOPOro mnopsiaka GyHKIUK y = sin 5X UMeeT BUL ...

2 cemecmp
1. (26) Yxaxute Bce BepHble yTBepKaAeHus (C — IPON3BOJIbHAS OCTOSHHAS)
D[ £(x)- gx)dx = [ f(x)dx- [ g(x)ex 2 [k f(x)ds=k- [ f(x)x
3}{ ::fx =—arctgx + C 4)Je"dx=ex+C
x= ]

2. (50) Hailiqure 3HaueHue UHTErpaa: je" .cos(1+3e*) - dx

3. (86) HaiiuTe 3HaueHHe IUIOLIAAM KPHBOJIMHEHHOH Tpamenuu, OrpaHHueHHOH
JIUHUSIMU

Y=y x=4 . cy=0
4. (26) B QopMmynupoBKe Tpu3HAKa CpaBHeHMs: «lIycme Oanwl 0sa psoa c

nonoscumenvromu wienamu S u, (1) u ivu (2). Eciu npu n—« cywecmeyem
=1 n=l

U S
KOHeuHwlll npeden omHouleHus obuux uneHos psooe (1) u (2), m.e. lim—=4, mo

H—r0
vﬂ'

oba psoa 1ubo 0OHOBpeMeHHO cXo0amcs, Iubo pacxooamcs (m.e. edym cebs

00UHAK060) », 3HAYEHNE A JTODKHO OBITH. .. g A=l 0)A<lI;

B) A= 1; rNA#0

o ( 1Yy.,3

5. (56) Uccrnenyiite psi Ha CXOAMMOCTb: Y. ( 12)’ 4
n=2

6. (80) Pasnmaras moabIHTErpajbHyI0 (QYHKIHIO B psl, BBYUCIUTE HHTErpall

1
jxs e*-dx ¢ Tounocteio 10 € = 0,001.
0

3 cemecmp
1. (46) Cdopmynupyiite HeOOXOAUMBIE M NOCTATOYHBIC YCIIOBUS CYLIECTBOBAHHUSA
JIOKAJILHOIO 3KCTpeMyMa (yHKIUY ABYX [IEPEMEHHBIX.
2. (66) Beruauciaute, UCHONL3ys (GOpMyly NpUOIMKEHHBIX BBIYMCICHHUM!

f9 e
3. (76) dyHKIUs ABYX MepeMeHHBIX 3a/1aHa GopMyJIon u = x> +y? + xy — 6x — 9y
+ 15. Uccnenyiite faHHYI0 QYHKLHUIO Ha HATHYIHE SKCTpeMyMa.

4. (26) Ecim ¢ynkumu P(x; y) u Q(X; y) HEmpepbIBHBI BMECTE CO CBOMMH
YaCTHBIMH IIPOM3BOIHBIMH B obiactd D, To B 9Toi obmactu ¢ rpanuiei L,

cripaBeinBa GpopMmyia EFP(x; y)dx + Q(x; y)dy = ...
L
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a)_”[% + %dedy; 0) '[;[[% = %dedy; B)_[J[%}Q - %)dxdy; r)

5. (46) 3anummute (GopMyIsbl Ul pacCTaHOBKHM IPEJEIIOB HWHTEIPUPOBAHUS B

JBOMHOM HHTerpajie B IEKapTOBBIX KOOpAUHATaX.

6. (76) Beruncnure: jE(xy +Inx)dx + (y + 2x)dy, rae C — KOHTYp, OrpaHUYMBAIOIIUHI
£

001acTh: V=%, Y=2%— .

4 cemecmp
1. (26) Yxaxure nudpepeHnanbHoe ypaBHEHHE IIEPBOTo MOPsIKa.

"

2
D2xy=y-xe™s ) LIFT=133) y-y= e 4) dy=(5+x)yix

2. (26) Jlano nmuddepenuuansHoe ypaBHeHue y'' — 15y’ + 6y = 0. Torna
COOTBETCTBYIOIIIEE EMY XapaKTepUCTUIECKOe YpaBHEHNE UMEET BULI ...
1)1 +15k+6k*=0; 2) kK®*—15k+6=0; 3) K®+15k—6=0; 4) kK’ + 15k
+6=0.
3. (46) Peumnte nuddepeHnnansHoe ypaBHEHUE TIEPBOTO MTOPsIJIKa:
y’cosx = (y + 1)sinx, y(0)=0
4. (76) Pemute nuddepeHinaibHoe ypaBHEHHE BTOPOTO MOPSIKa:
¥’ + 9y =36-¢"

5. (36) Konu4ecTBO pa3IWYHBIX KOMIIO3UIMH, COAEpXKAIIUX YETBIPE LBETKA He
MIOBTOPSIIOIIUXCS COPTOB, U3 UMEIOLUXCS IEBATH COPTOB PaBHO ...

1) 3024; 2) 126; 3) 495; 4) 6561.
6. (16) Mona Bapuanmonsoro psiga 2; 3; 13; 13; 3; 55 55 13; 55 6; 13; 9; 13; 11
paBHa ...

1):5; 2) 11; 3)2; 4) 13.
7. (56) BeposTHOCTD MOMafaHus B MHUIICHb IPY NIepBOM BeicTpelie pasHa 0,7, npu
sropom — 0,8, mpu TperseM — 0,9. HaliTu BepoSTHOCTH TOro, 4TO IPH TPEX
BeICTpesiax OyieT XoTs OBl OJIHO MOMNaJaHNue B MHIIICHb.
8. (36) Ilycte X — [MCKpeTHas CcilydaiiHas BeJIMYHMHA, 3aJaHHas 3aKOHOM
pacrpeeseHus: BEpOSITHOCTEH:

x| =1 2
pil0510,5

HaiiiuTe MaTeMaTHYeCKOe OXKHAAHHEe M Cpe/lHee KBaJpaTHYeCKoe OTKIOHCHHE
9TOM CIIy4alHOU BEJIIMYHUHBI.

9. (36) Bexoxecth cemsin coctaBnsier 70%. Haiinure BepOSTHOCTH TOrO, YTO U3
TISTH [TOCAKEHHBIX CEMSIH B30MIYT HE MEHEE TPEX.
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6.5. ®on/ OleHOUYHBIX CPeICTB

[Tonublit 6GaHKk 3amaHui  JUld  TeKyllero, pyOeXHBIX KOHTpOled |
IPOMEXYTOYHOW aTTeCTAallMi IO IMCLMIUIAHE, [OoKa3aTelH, KPUTEPHH, MIKaJIbI
OLICHUBAHUS KOMIIETEHIIMH, METOJMYECKHe  MaTepuaibl, OIpeeIAIoNIHe
MpOLEeLYpPHl OLEHUBaHMs 00pa3oBaTe/bHBIX PE3yIbTaToOB, NPUBENEHBl B yueOHO-
METOJINYECKOM KOMIUIEKCE AUCLIMILINHEI.

7. OCHOBHAS U JTOIIOJHUTEJIbHASI YYEBHAS JIMTEPATYPA
7.1. OcnoBHas y4yeOHasi JUTEpPATYypPAa

1. baBpun U. W. Beiciias matemarrka. — M.: M3jarenbckuii HeHTp «AKaaeMus,
2002.

2. TeBopksan I1. C. Beicuras maremaruka. JIunelinas anreOpa U aHaIUTHYECKas
reoMeTpus. — 2-€ U3, uctp. u jgom. — M.: PUSMATIINUT, 2014. — 208c¢. — Hoctyn
u3 DbC «KoHcynpTaHT CTyAeHTa»

3. T'esopksn I1. C. Beicmas maremaTuka. OCHOBBI MaTeMaTHYeCKOro aHanu3a:
YueGuuk st By3oB. — M.: ®USMATIIUT, 2011. — 240c. — Jloctyn u3 9BC
«KOHCYJIBTaHT CTYIEHTa»

4. I'mypman B. E. PykoBOACTBO K pEIICHMIO 33/lay 10 TEOPUM BEPOSTHOCTEH M
MaTeMaThdeckoil cratuctuke: Yue6. [Tocobme — 12-e¢ wm3nm., nepepab. — M.:
Briciiee obpa3oBanue, 2006.

5. Muxees B. WU., INasmouenko O. B. Briciras maremaruka, KpaTKMd Kypc:
Yye6Hoe mocobue. — 2-¢ u3n., ucrnp. — M.: ®USMATIIUT, 2008. — 196¢c. —
Joctyn u3 DbC «KoHCYIbTaHT CTYIEHTa»

7.2. JlonmoHUTEIbHAS JIHTEpaTypa

1. Byrpos $1. C., Hukonbckuit C. M. COOpHUK 3aj1ay MO BBICIICH MaTeMaTHKe:
Vuebnoe nocobue. — 4-e uzn. — M.: ®USMATIIUT, 2001. — 304c. — locTym u3
OBC «KoHCYNnbTaHT CTyAeHTa»

2. Iy6posckuit B. B. O6bikHOBeHHBIE IuddepeHInanbHble ypaBHeHus. Teopus 1
npuIokeHus [DnexTpoHHsIH pecype]: yue6. mocobue / B. B. ly6posekwii, C. M.
Kanuenko — Mocksa: ®JIMHTA, 2015. — 180 c. — 9bC «KoHCyIbTaHT CTyICHTa»
3. Jleximu o MateMatudeckomy aHanusy. LIl [DiaexTpoHHBIH pecypc] : yuebHoe
noco6ue / B.T. Jly6posuH - Kazaus : M3x-Bo Kazan. yn-ta, 2016.

4. Jlynry K. H., Makapos E. B. Beicuras maremarika. PyKOBOICTBO K PELIECHHIO
zamad. T.1. — 3-e u3s., mepepad. — M.: ®USMATIIAT, 2013. — 216¢. — locTyn u3
OBbC «KoHCYNBTaHT CTYAEHTaY
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5. Maremaruka: yde6Hoe nmoco6ue/C. U. Hcaesa, JI. B. Knay0, E B. Opsena —
Kpacrosipek: Cub.denep.yn-1, 2011. — 156c. — Hoctyn u3 SbC «KoHCyIbTaHT
CTyIEHTa»

6. Jlauko ILE., ITonos A.I'., Koxesnukoa T.JI. Beiciias MmareMaTHKa B
yrpaxHeHusx u sagayax. 4. I. — M.: Beicmas mkona, 1999. —304 c.

7. Jauko ILE., IlomoB A.I'., KoxeBnukoa T.JI. Beiciias mareMaThKa B
yrpaxHeHusx u 3agauax. 9. II. — M.: Belcmias mkona, 1999. — 416 c.

8. YYEBHO-METOJIUYECKOE OBECIHIEYEHUE
CAMOCTOSTEJLHOU PABOTHI OB YUHAIOIUXCSI

1. Matematuka [DneKTpoHHbIN pecypc]: MaTepuanbl sl TIPaKTHIECKHX 3aHATHH
M camoCTOsTeNbHOW paboTel s crygeHToB  Hampapienuit  04.05.01
«DynaaMenTanbHas U NpuknagHas xumus», 03.03.02 «Pusuka» Yacts 1 [eoer.:
E. JI. Ilorepsiiko]. - Kyprau: M3narenscrso Kypranckoro rocyiapcTBEHHOTO
yHuBepcuteta, 2019.

2. Matemarrka [DneKkTpoHHBIH pecypc]: Matepuasl s MPaKTHYECKUX 3aHATHH
M CaMOCTOSATEeNBHOM  paboTel  Juls  CTYJEHTOB  HampaBJICHUH 04.05.01
«DyHaaMeHTaNbHAs U NpuKiIajgHas xumus», 03.03.02 «Pusnka» Yacts 2 [cocT.:
E. JI. Ilorepsiiko]. - Kypran: Msnarenscrso Kypranckoro rocyaapcTBEHHOTO
yHuBepcurera, 2019.

3. Matematrka [DnekTpoHHEIH pecypc]: Matepuaisl 1 MPaKTHYECKUX 3aHATHH
¥ camMoCTOsTenbHOM paboTel s crygeHroB  Hampapnenud  04.05.01
«DyHIaMeHTaNbHAs U TpuknanHas xuMus», 03.03.02 «Pusuka» Yacts 3 [cocT.:
E. JI. Tlotepsiiko]. - Kypran: MznarensctBo Kypranckoro rocynapcTBEHHOIO
yHuBepcurera, 2017.

4. Marematika [DJIeKTpOHHBIH pecypc]: Matepuaibl JUlsl IPaKTUYECKUX 3aHATHHI
M CaMOCTOSTeIbHOM paboTel gt cryneHToB  Hampasnenudt  04.05.01
«DyHgaMeHTaTbHAsS U pUKiagHas xumus», 03.03.02 «Pusuka» Yacts 4 [cocT.:
E. JI. Ilotepsiiko]. - Kyprau: WzgarensctBo Kypranckoro rocyaapcTBEHHOIO
yHuBepcureta, 2020.

5. JuddepeHnuanbaple ypaBHeHHs [DJEKTPOHHBI pecypc]: KOHTPOJIBbHbIE
3a7aHUs K  BBIIOJIHEHMIO  CaMOCTOSTEJBHOW  paboTel Ui  CTYJAECHTOB
crermanpHocTed 050501, 140211, 150202, 151001, 151002, 190201, 190202,
190601, 190603, 190702, 200503, 220301, 260601, 280101 / MunuctepcTBO
oGpasosanus u Hayku Poccuiickoit Penepauuu [u ap.] ; [coct.: B.H. Aradononal].
- DnexTpoH. TekcToBble AaH. (Tun Qaitma: pdf ; pasmep: 151 Kb). - Kypran:
UsnatenscrBo KypraHckoro rocynaaperBeHHoro ynusepcutera, 2008. - 28 c. -
bubGnuorp.: c. 26.

6. Kopocrenea C. M. MaremaTtuka. MeToan4ecKue yKasaHus Ul IPaKTHICCKUX
3ausTHil 10 Kypey «MarteMaTHKa» JUlsl CTYJEHTOB €CTECTBEHHO-IeorpauyiecKoro
dakynpreTa crenmanbHocTH «buonorus» (011600) u «Ieorpadus» (012500) —
Uzn-so KI'Y, 2000r.
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9. PECYPCBI CETU «MHTEPHET»,
HEOBXOJ/IUMBIE JJIs1 OCBOEHUS JTUCHHUIIJIMHBI

No NurepHer-pecype KpaTtkoe onucanue
1 | mathelp.spb.ru Jlex1u 1o BEICIIEN MaTeMaTHKe
2 | highermath.ru Kypc BbIcIIel MaTeMAaTUKU
3 | http://ru.wikipedia.org DHnukionenus Buxureaus
®denepanbHbIi noprail «Poccuiickoe
4 | http://www.edu.ru/ i P

o0pa3zoBaHue

[TopTan siBiIsieTCs] COCTAaBHOM YaCThIO
¢benepansHoro noprana "Poccuiickoe
obpazopanue". ConepKUT pecypesl U
CCBUIKH Ha PECYpPCHI I10 €CTECTBEHHO-
HAYYHBIM JUCIHUIUTHHAM ((pHU3uKa,
MaTeMaTHKa, XUMHUSI 1 OUOJIOTHS).

5 | http://en.edu.ru/

6 | http://mathprofi.ru/ Briciias MaTeMaTHKa

7 | http://elementy.ru DHUMKIONEIUYECKUNA CalT

AHFOpHTMBI pelIeHrsa OCHOBHBIX 3a/1a4

8 | http://botaniks.ru/matem.php
MaTEeMaTUYeCKOro aHaJIN3a

CaitT MOCKOBCKOT'O FOCyIapCTBEHHOI'O

9 | http://www.msu.ru
D yauBepcurera M. M.B.JIomonocoBa

10. HHO®OPMAILIMOHHBIE TEXHOJIOI'MHU, TIPOTPAMMHOE
OBECINEYEHUE U UHO®OPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBbI

IIpy wW3yYeHHH Kypca HCIONB3YIOTCsS O(HCHBIe mporpamMMel  Microsoft
Windows7 Koprioparusnas win XP, Microsoft Office, Open Office 4.1.3 .

11. JUISI CTYJIEHTOB, OBYYAIOHIUXCS C UCITOJb30BAHUEM
JUCTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOT U

[Ipy HWCMONB30BaHUHM  SJIEKTPOHHOro OOy4YeHWss W  JUCTAHLHMOHHBIX
obpazoBarenbHbix TexHosnoruit (namee D0 m JIOT) 3aHATUS TOJHOCTBIO HIIHU
YaCTUYHO NPOBOJATCS B pexknMe oHIaiH. O0beM AMCHUIUIMHBI U paclpe/ieieHue
Harpy3kd 1o BumaM pabor coorBercTByeT 1. 4.1. Pacnpenenenue Gaios
cooTBeTCTBYET M. 6.2 MO0 MOXKET OBITh M3MEHEHO B COOTBETCTBHU C PEIICHHEM
kadeapel, B ciydae rnepexona Ha DO u JIOT B mpomecce oOydenus. Pemenne
Kadespsl 00 HCIOJB3YeMbIX TEXHOJIOTHIX U CHCTEME OLEHMBAHUS IOCTHKEHHH
00y4aromuxcsl NPUHUMAeTCs C YYeTOM MHEHWs BeAylIero IpernojaBaTelsd H
JOBOJUTCS JI0 CBEEHUS 00ydaroLIuXCs.
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ITPUJIOXXEHHME 1

AHHOTaNus K pabodeif mporpaMMe JUCIUILTHHEL
Maremaruka

00pa3oBaTebHON NPOrpaMMBI BEICLIEr0 00pa30BaHUS —
MporpamMMBsl CHelHaTUTeTa
04.05.01 — ®ynpamMenTanbHAsl U NPUHKJIAAHAS XHMHS

HarnpasiieHHOCTE (TpoHIIE): AHAJIUTHYECKAS XHMHS
®opmel 00yueHHs: OUHas

Tpynoemkocts muctummunsl: 21 3E (756 akageMuueckux 4acoB)
Cemectp: 1, 2, 3, 4 (ounas popma o6ydenus).

Dopma IpoMeKyTOYHO aTTeCTal[|H:

1 cemectp — sK3ameH

2 ceMecTp — dK3aMeH

3 ceMecTp — 3K3aMeH

4 cemecTp — sK3aMeH

CopneprkaHue TUCHUTIIUHEI

OJIEMEHTBI  BBICHIEH M JMHEHHOM anreGpbl. DJIEMEHTBl aHAIUTHYECKOMH
reomerpur. Bsenenne B Marematumueckmil amanu3. JluddepenumansHoe
MCYHCIeHHe (DYHKLMK OJHON NepeMeHHON. MHTerpaipHoe ucuncienne GpyHKIHH
OJHON mepeMeHHON. UncioBble ¥ (yHKIHOHANBHEIE psabl. JuddeperuansHoe
MCYHCIICHHE (YHKUMH HECKOJNBKUX IepeMeHHBIX. WHTerpanbHOe MCUHCIeHue
(yHKUME HEeCKOJBKUX TepeMeHHbIX. uddepeHimansaple ypaBHeHus. CHCTEMBI
nuppepeHIManbHBIX  ypaBHeHud. KomGuHaTopuka.  DJeMeHTbI TEOpHUH
BEPOSITHOCTEH. DIIEMEHTBI MaTeMaTHYECKON CTATUCTHUKH.
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