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1. OFBEM AUCIUTLIHHBI

Bcero: 21 3auernag CAVHMLA TpynoeMKkocTH (756 aKaIeMHYECKUX 4acoB)

" Ha Bcio Cemectp

Bux yue6Hoit paGorsr T 7 3 3 )
AYIHTOpPHBIE 3aH5THR
(koHTaKTHas paGora ¢
lIipenoxaBareiemM), Beero 280 9% 48 56 30
4acoB
B TOM YHCJIe:
Jlexuun 96 32 16 16 32
lpakTHyeckne 3amaTus 184 64 32 40 48
Camocronrensnas
pabora (Bcero 49acoB), B 476 120 96 124 136
TOM HYHCJIe:
Ioaroroska k 9K3aMeHy 108 27 27 27 27
HApyrue Bumsr 368 93 69 97 109
CaMOCTOSITETEHOM paGoTh
Bua npomesxyrounoii IK3aMeH | aK3aMen | 9k3aMeH | rx3amen
a"rTﬂecrllun::cy ANSRMCH
O6man TPYA0EMKOCTE
L 756 216 144 180 216
TPYAOEMKOCTH 1o
ceMecTpaM, 4acop




2. MECTO JUCHUILIAHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Hucuummuna «MartemaTukay OTHOCHTCS K 00s3aTeNbHOM 4YacTH y4ebHOoro
610ka 1 (6aszoBas uacts B1. 0. 14).

Kpamkoe  codepacanue oucyunnunbl. DIEMEHTH  BbICHIEH anredpel u
THHEHHOH anreOpsl. DieMeHTH] aHATUTHYECKOH reoMeTpud. BseneHme s
MaTEMaTHIeCKul aHamus. Juddeperuuansuoe HCYHCIICHHE (DYHKIHM OIHOM
IepEMEHHON.  VIHTerpanbHOoe wMcumcienme dyHKUMH  opmHOlM IEPEMEHHO1.
HucsioBble U (yHKIMOHATBHELE pAanel. i deperunansuoe neuncienme QyHKIMIT
HECKOJILKHX nepeMeHHBIX. MHTerpansHOe Hcumclienme GyHKUME HecKombKHX
[IepeMeHHsbIX. Jlubdepenuansanie ypaBHeHus. CucreMsl auddepeHnnaTbHbX
ypaBHEeHMH. KoMOuHaTOpuKa. DreMenTs] TCOPHH BEPOATHOCTEH. IeMEHTEI
MaTEeMaTHYECKOH CTATUCTHKA.

Hucuummiaa «MatemaTrkay basupyercs Ha 3HaHusX, IIOJIyYEHHBIX B
paMKax MIKONBHOIO Kypca MaTeMaTHKH WITH COOTBETCTBYIOIUX JHCIIUIIHH
CpenHero npodeccHoHaILHOro o6pa3zoBanus.

3anagamMyu OCBOEHHS NUCIHIIIHHD] SIBJIAIOTCS U3YYeHHE OCHOBHBIX (haKTOB
OCHOBHBIX Da3/e/IoB MAaTeMaTHKH, OBNafeHHE OCHOBHEIMMU MIOHATHAMH, TEOPEMaMU
M (OpMyITaMH, 3HAKOMCTBO ¢ METONAaMH M TIPUEMaMH peIleHUsI KOHKPETHBIX
3alat, YMEHHE HCIOJIb30BaTh MAaTEMATHYECKHE METOZbI 71 PEIEHHS Pa3lTHYHbIX
TIPMKIANHBIX 33/1a9, & Takke (OPMHPOBaHHE HABBIKOB paboThl cO crenuansHoH
JATEPATYPOH.

3HaHus, Ody4YeHHBIe TIPH U3YHCHUU NUCIUILTMHEI «MaTeMaTHKay, fexar B
OCHOBE MaTeMaTH4YecKoro oOpa3oBaHHs, OHK HCOOXONUMEI ISl MOHWMAHHS W
OCBOCHHS [IpYruX AUCIHMILIHH, KOMIIBIOTEPHBIX HAYK M WX NPHIOKeHHH. B
HaCTHOCTH, 3HAHHA [aHHOTO Kypca HEeoOXOmUMbI A1 H3YYEHUS MHOTHX
AWCLHIIIMH NPOYECCHOHAILHOTO HKIIA.



3. INTAHUPYEMBIE PE3YJIbTATBHI OBYYEHMS]

Lenvio usyuenns AUCIHMIIIMEEL «Marematuka» — sBisgercs: pacmupenre u
YTIyOneHne MaTemaTHueckoro 00pa3oBanus CTYACHTOB, (pyHIaMeHTaIbHas
TIOATOTOBKa 110 OCHOBHBIM pa3zienam H3y9aeMOH OHCIUIMTHHEL

3anavamu  muCHUMITHEL] ABIAIOTCA: U3YYEHHE OCHOBHBIX IOHSTHIL TEOPHH

MCCIICNIOBAHMS, MOmeNUpoBaHMS IPUMEHEHHS HX B XHMHY, dusmke,
TTPOTPaMMHPOBAHUH U IPYruX HayKax.

Komnerennuy, (GopmupyeMmsie B PE3ylbTaTe OCBOCHHUSA AUCIMILIHHEL:
- Cnoco6HocTts aHATTU3HPOBAT, HHTEPIPETHPOBATE W 0606maTs pe3ynbTaThl
SKCIIEPUMEHTAIbHEBIX U pacu€rHo-rpaduyeckx pabor  xuMmwmueckoii
HanpasnerHocTr (OI1K-1),
- CoocoGHocTs IUIAHHPOBATe  pabOTBI  XUMHYECKO HallpaBJIEHHOCTH,
00pabareiBaTs 1 HHTEPIPETHPOBATE TOMydeHHEIe PE3YJIbTaTEI C UCTIONB30BaHHEM
TCOPETHYCCKUX 3HAHUN M IpakTHYecKumx HABBIKOB DEMICHHS MaTeMaTHYECKHX K
dusnyecknx 3anay (OITK-4).

B pesynbrare H3YYCHHUS TUCUMILIHHE] o0yyJarommiics nomken:

3HaThb
~ OCHOBHBIC TMOHSTHS TEOPHH OCHOBHLIX Pa3lielloB  MaTeMaTHKH, OCHOBHEIE
CBOKCTBA, GOPMYJTBI, METOIBI 1 CBA3M MeXTy HuMH (OI1K-1, OIIK-4);
- MCTOIE, WCIIONb3yeMble NS HCCIIeqOBAHS ABIICHHH W NpOLECCOB B pamKax
TIPUTIOKCHUS H3YIEHHOTO TeOPETHYECKOr0 Marepuana (OI1K-1, OTIK-4),

YMmers
- [IPUMEHSATE OCHOBHEIE AJIFOPHTMBI PCILICHHS TUIOBBIX 32124 OCHOBHEIX paznenos
MaTeMaTHKH K PELICHHIO IPUKIIAIHbIX 3anay (OITK-1, OIIK-4);
- PIIaTk OCHOBHbIE THIIEI 3312y (OITK- L
- TOJIB30BAThCST KOMITBEOTEPHBIMU NPOTpaMMaMy NIPH PELICHUH TPHKIIATHBIX 3amay
(OIIK-1, OTIK-4);

Buaners
- COBPEMEHHBIMH CNIOCOGAMH HCCIIEN0BAHMS TIpOLIECCOB W sBNEHHUI MOCPenCTBOM
NIPUMCHEHHS OCHOBHBIX MaTEMATHYECKHX Meroznos (OITK-1).
- HABBIKAMH IIPaKTHYECKOTO HCITOJIb30BAHMS MaTeMaTHIeCKHX METOI0B [IPH
aHaJIu3e pasIMIHbIX 3a/1a4 IPUKIIA[HOTO xapakrepa (OITK-4).



4. COIEP)KAHWE TACHAILINHE

4.1, quﬁHO-TemaTuqecmm NJIAH
Ounasn gopma o0yyenus

PyGesxupnii | lugp | Komuaectso wacos o BUIAM y9eOHBIX 3aHATHH |
KOHTPOJIb pﬁ‘fga’ Hanmenosanve paznena, rems
P m——— JHCIHIUTHHEL Jlexumn Ipaktuyeckne 3aHsmm1
HHBI
1 cemecTp ] 32 | 64
Pyb6esx 1 Pl | Dnementsr BEICIIE} H
‘ JIMHEHHOH ayireGpEr 10 ’ & ;]
PyGex 2 ’ P2 | Onementsr  amammriveckon
T€OMETPHH g I . W
Py6esx 3 P3 | Ilpenen byHKIHH,
mapdepennmransgoe
HCHHCIIeHNEe QYHKLUM OmHO 4 =
NEePEMEHHOH
2 cemectp 16 ‘ 32
Py6ex 4 ' P4 ‘ VHTerpansnoe neaucienme ;{
byHKIME 0xHOH NIEPEMEHHOMH ; ' -
Py6ex 5 ( PS | Qucnosste u dpyrxumonansape
. 8 I 16
3 cemectp 16 i 40
Pybex 6 P6 | Muddepennnanshoe
HCYHCIIeHHe QyHKImi 8 22
HECKONBKHX I1€PEMEHHEIX
PyGex 7 P7 | Unrerpansuoe HCYHCIIEHHE
(GYHKIMI HeckomBKIX 8 18
TIEPEMEHHBIX
4 cemectp 32 48
Py6ex 8 P8 | Muddepennmansmoe 16 24
YPABHCHHS U HX CHCTEMBI
Py6ex 9 P9 | Dnementer TEOpPUH
BEPOSATHOCTEH U 16 24
MaTCMaTH9YECKOM CTaTUCTHKH

[IEpeceyeHne, pasHOCTb,
Juarpammsr Ditnepa-Benn
guciia. YucioBele MHOXK
4Huce, GOpMEI 3anucy, e

4.2. Coaep:xanue JEeKIHOHHBIX 33aHATHI

1 cemecmp

Paszoen 1. Inemenmer gvicueii u JTUHEUHO anzebpot
Ionstre MHOXecTBa, BUIBI MHOMeCTS. OneMeHT MH
IPAMOE  TIDOM3BEZICHUE MHOXECTB. [loqMHOXKECTRO,
a. Koneunsie u Geckomeynsie MHOXxecTBa. I[loHsiTue
ectea. IlpeoGpasosanus. MHoxkecTBo KOMILJIEKCHBIX
HCTBHUS HaX KOMIUIEKCHBIMHE YHC/IAMIL

oxectBa. OObemuHeHwue,



Matpuuer, wux BHIBL, OCHOBHBIE omepanmuu mHag MaTpuiamu  (cioxeHue,
BLIYMTaHUE, YMHOXEHHE Ha HHCIIO, NpousBeNieHWe, HaxOKIeHHe obparHoit
MaTpuuel). Marprynsre YpaBHeHus. Omnpenenureny BTOPOrO0 M  TpeThero
IIOPSIKOB, UX CBoOMHCTBA W TpaBua BBIYHCIIEHHs. MeTonp! PELIeHHs cHcTem
TUHEHHBIX YpaBHEHHI] ¢ ABYMS M TpeMs INlepeMeHHbIMHU: Meton I'aycca, meron

Pasoen 2. Inemenmeu aHarumuU4ecKkol zeomempuu
HekaptoBa IIPSAMOYTOJIBHAS CHCTEMA KOOpIHHaT Ha mnockocTy. OcHOBHEE 3a/1a4un
B IPAMOYTOJBbHOH CcHCTeMme KOOpIHHAT (IiuHa OTpe3Kka, neleHHe OTpeska B
3aJaHHOM OTHOIIeHUH). IlonspHast cucrema KOOp/IHHAT Ha miaockoctH. Cassp
MEX1y cucreMamu Koopmuuar, I COMETPHYECKOE HCTONKOBAHHE YPaBHEHHH ¢
ABYMS I€peMEHHbLIMUY, BexkTopel, muneitnsie OIlepauuy Haj BEKTOpaMu, BEKTOPHOE
IIPOCTPAHCTBO; CKaJIApHOE, BEKTOPHOE H CMeIlaHHOe IIPOU3BENICHHUS BEKTOPOB.

Crioco6rr 3amanus NPSIMOH Ha MJIOCKOCTH, BHIbI YPaBHEHH! NpsiMoi. OCHOBHEIe

IPAMBIMH, PACCTOSIHHE OT TOYKH A0 mpsamok). Jlueum BTOpOIrO opsaka:
OKPYHOCTb, aiLtunc, rumep6orna, napabosia, wux ONpPENENCHHs, CBOMCTBA,
YpaBHenus. [Ipsamast u miockocTs B TIPOCTPaHCTBe: CrIoCOBEI 3a1amus, YPaBHEHHs,
B3aMMHOE pacIioyIoxKeHHe, 0CHOBHELe 3a[1a4¥ Ha MPAMYIO U IUIOCKOCTb,

Paszden 3. Ipeden Pyukuyuu, oughpepenyuanvnoe ucuucnenue gynkyuu
00HOU nepemennoii
Honarne Qynximm, rpadux GyHkmmm, o6macts ONpeneIeHUs U 00JIacTh 3HAYCHUS
DYHKIMH, OCHOBHEIE CBOicTRA $yHKIMM (98THOCTD, HEYETHOCTb, MOHOTOHHOCTS,
SKCTPEMYMBIL, NPOMEXYTKH SHAKOMOCTOAHCTBa). Crocobbl 3amamms QyHKUHE.
OJJIeMeHTapHbIe DYHKIUE, WX CBoitcTBa u rpaduky (uemsre PallHOHaNbHEIE,
ApOOHO-paLHOHANbHEe, TI0Ka3aTeNbHElE, norapupmMuyeckue,
TpUroHOMETpHYeckue). OnpeneneHne npenena ¢yrkuur. OCHOBHEBIE TEOPEMEI 0
NIpElieNaX, — 3amevaTeNbHblE  Ipefesl, Meronsr  Bemumcienus IIPENEIIOB.
HenpeprisrocTs GyHKIMI, ONHOCTOPOHHHE TIpeNeNbl, OCHOBHEIE TEOPEMBI O
HETIDEPLIBHBIX (DYHKIHSX, CBONCTBA, TOYKH PaspelBa M HX KlaccuduKarms,
CBOWCTBA QYHKIIHI, HETIPEPBIBHEIX B TOYKE U Ha OTpe3Ke. IIpoussonnas Gynkrmm,
ONIpEACTICHHE, TEOMETPHUYECKHH u (usmdeckuif  cMeIcI. IIponsBonnsie
SIEMEHTapHbIX  ¢QyHKuuH. IIpomsBogHBIE BbICIIHX nopsAakoB. IIpumeHenue
[IPOU3BOJTHON K HCCIEN0BIHHIO GyHKUMI Ha MOHOTOHHOCTb, 3KCTPEMYME,
BBIMTYKIIOCTE/BOTHYTOCTb, HAHYHE TOYEK Teperubda, HaX0XKIeHHe HAaMMEHbILEro U
HaubOJbIIero  3HavyeHwi dyHKIMH,  mocTpoeHue rpagukoB  QyHKIMWMA.
Auddepernupyembie Gyukman u nx cBorcTBa. [lpuMenenne nuddeperuuana K
NPUOIHAKEHHBIM  BBIYHCICHHUSIM. IlpousBomusie u muddepenumans Bbicmmix
IIOPSIKOB.

2 cemecmp
Pazoen 4. Hnmezpansnoe ucuucnenue PyuKyui 00H0iE nepemennoii
IlepBooGpasHas ¢yuKLmy. Heomnpenenénustii unterpan, ocxopHse CBOMCTBA.
Tabmuna ocHoBHBIX HEOTIPENENEHHBIX  HMHTerpanoB. (CHOBHBIE METOIbI
BEMMHUCICHUS.  HEONPEAECNEHHEIX  MHTErPAJIoB. WnrerpupoBanue  apoGHo-



PalHOHAIBHEIX OyHKIMI, TPHTOHOMETPHYECKHX BhIPa)KEHHIH,
HppanuoHanbHocTel. [TorsThe OnpesenéHHoro muTerpana. OCHOBHELE CBOMCTBA
OTIPENeNCHHOTO HHTeTrpala, CBs3p MEXIY ONpPENeNEHHBIM U HeolpemenEHHLIM
MHTerpanamu. Croco6bl BbYMCITEHMS ONpPENEeNEHHBIX HHTErpaos, bopmyna
HBIOTOHa-JIeI‘fI6HHua. Heco6cTrennsie HHTErpalibl, HX CBOMCTBA, BHIBI W METOBI
BRIMMCICHYS.  [Ipunoxenus onpenenénuoro HHTErpajla: IUIoagb IUIOCKO
GUrypEI, nnHHA AYTH KPHBOH, IIOMAaNb OBEPXHOCTH Tela BPAIIEHHUS H 00BEM.
Pasoen 5. Yucnosvie u dyuxkyuonanousie PAObI

YucnoBeie psnpr. Cxomumocts u cymma psna. Heobxomumoe yciosue
CXOIMMOCTH.  JlocTaTo4Hble NpH3HAKH CXOOUMOCTH (IpH3HAKH CpaBHEHH,
lpusHak [lanambepa, npusHak Komwu, wunrerpansmmmii npu3Hak. [lpu3Hak
Jleitbnuma. O6mmit nocTatounm; TIPU3HAK CXOMMOCTH 3HAKONEPEMEHHBIX PAOOB.
AlcomoTHas u ycnosHas CXOIMMOCTH YHCIIOBBIX panoB. CBOHCTRA abcomoTHO

CTeNCHHOro psAna. Pasmoxenue QyHKIMI B cTemenmsie panel (psan Teinopa u
Makiopena). Ipubnmxernoe  BrrmcIenme OTPEACIEHHBIX  HMHTEIpPaJoB,
Hpubnmkernoe Boraucenye 3HaYeHUH QyHKIuH,

3 cemecmp

Paszoen 6. HAudpepenyuansnoe ucuucnenue gynxkuuii  neckonvrux
nepemennbix
Ornpenenenve ¢ynxumm HECKOJIBKMX II€pEMEHHBIX, eé 06acTy OTIpefeNeH s,
rpaduka, HelpepsBHOCTH, HacTHEle mpom3BOIHBIE GyHKUME  HeckombKuX
HEPEMEHHBIX. [luddepentman QYHKLMH  HeckobKux [EPEMEHHEBIX. YacTHele
TIPOM3BOIHBIE BTOPOr'O MOpsIKA, OkcTpemym dyHKIHH HECKOJIBKUX ITepEeMEHHBIX,
HEOOXONHMbIE M MOCTATOYHEIE YCIIOBUA CyIIECTBOBAHUA 5KCTpeMyMa, YCIIOBHEIE
IKCTPEMYMEI, HaWMEHBLIEE W HaubOJbLIIee SHa4Y€HUss OYHKUWM B 3a0aHHOMN
obmacti. Metoy HaUMEHBIINX KBaJpaToB. IIpuMeHeHune QYHKIHH HecKONbKUX
TNICPEMEHHBIX K MPHOIHIKEHHBIM BBIYHCITEHHSIM. Kacarensnas miockocrs, HOpMaJlb
K [ToBepxHOCTH. [TponsBoanas Ho HalpaBlieHHI0, TpaJUeHT.
Pazoen 7. Humezpanvnoe HCHUCNeHUue PYHKULT HeCKobK X nepemenHbvix

J1BoliHoi HHTeTpal: ompeneeHue, CBOJNCTBa, BBIYHCIIEHHE, 3aMeHa

NCPEMCHHBIX; IpuMeHeHns. TpoitHoit VHTEIpall:  ONpelieicHHe, CBOMCTBa,
BBIUHMCIICHAE; 3aMeHa IIepeMEHHBIX; npuMeHeHus. KpusosuHensrii HHTerpa
(mepBoro u BTOpOrO pona): ompexenenue, CBOHCTBA, BBIYHCIICHHUE; IIPUMEHEHNS,
[ToBepxHOCTHEIE MHTCTPANIbL: ONpPENEICHHE, BEIYUCIICHHE; NPUMEHEHHS; TEeH30pbI
H OTICpALlMK HaX HUMH; OCHOBHBIE OIePALUK BEKTOPHOI'0 aHa/IM3a.

4 cemecmp
Pazoen 8. Jupgpepenyuanvupie YPAeHeHun u ux cucmemoi
3ajauu, NpUBOIAIIKE K MOHSITHIO AU EpeHINaNnEHOro ypaBHeH s, Ornpenenenue
¥ hepeHIaTBHOTO YPaBHEHHS, €ro Mmopsiok, oblnee ¥ yacTHoe pemenus. Buer
AudGepeHIHaTbHBIX YPaBHEHHH TI€pBOTO MOpsaKa: c pasIeAIomMHICs
IIEPEMEHHBIMH, OJHOPOIHEIE, JIVHEAHBIE, ypaBHEHHS Beprym, Jlarpamxa,
Kiepo, ypashenus B mommsx nuddepernmanax. Bupr I bepeHHranbEHbIX



YPaBHEHHH BTOPOro NOpsAaKa u MCTOABl HMX pEILICHHSA: METOA BapHaLKH
IPOU3BOJIEHBIX MOCTOSIHHBIX, METO. HEOIpeen€HHBIX Ko3hPuLHueHTOB. CHCTEME
AU hepeHHATBHBIX YPAaBHEHHH, OCHOBHBIE IOHSTHS, METONBl  pelleHHs.
Hubdepennnansunie YPaBHCHHUs BBICIIMX [OPSIKOB. Ipumepst npukmagHex
3azmau.

Pasoen 9. Snemenms meopuu  eéepoamnocmeii u mamemamuueckoii

Cmamucmuxu
OneMeHTEI KOMOVHATOPHKH:  TIpaBuia CYMMBI M  [POHM3BEJCHHS, BHUIBI
KOMOMHATOPHBIX COEIHHEHHI! ¢ [IOBTOPEHUAMY U 03 NOBTOPEHHIA, OIpefeeHus,
GopmyEL, Ipumepsl. IloHsTHe COGBITHS, BuIHEI cobeITuit. Knaccuueckoe
OIPENCIEHHE BEPOATHOCTH COOBITHS, CBONCTRA BEePOATHOCTH. TeopeMsl crnoxenus
H YMHOXEHUS BeposTHOCTeH. [ToHsTHe AUCKPETHOM ¥ HENpepBIBHOLH CIIy4ailHOMH
BEJIIMYUHBEL. 3aKOHEI paclpeeeHus CIlyYaWHBIX BEJHYMH (6bMHOMHUABHEI,
PaBHOMEDHBIH, HOPMaJIBHEIH), MATEMATHYECK e XapaKTEPUCTUKH paCHpeesIeHHii.
3akoH Gombmmx wmcen, Teopema JlaiyHoBa. IlonsTHe 0 craTHCTHYecKol
COBOKYITHOCTH, BbIOOpKe. CTaTHCTHYECKOe pacnipenenenre BeIOOpKkU. [Tonuron u
THCTOrpamMma.  DMImpuyeckas — (yHKIHS pacupeneneHnda. Marematuyeckue
XapaKTePUCTHKH  CTATHCTHYECKUX pacnpenenenud. OUEHKH mapaMeTpos
T€HEPaNbHOW COBOKYIHOCTH [0 ed BbIOOpKe. TOYHOCTH oOLEeHKH IapaMeTpoB.
ITposepka cratHcTHUeCcKHX THUIIOTE3, METOoJ x2 [Tupcona. DnemenTHI TEOPHH
KOppesisiuH: BEIGOPOTHBIN K03 DHIHEHT KOPPECJIALUY, YpaBHEHHUS PErPECCHH.

4.3. IlpakTHueckne 3angaTHS

HTw
pas,ug_?II;, HammeHoBatHe paszea, TeMs! HaumeHnoBanue u cone:p;icimne MPAKTHYECKHX Tpynoe
TEMEI 3aHATHH MKOCTE,
FHRCIIILL i (¢ yKasaHmnem 4acog) Yackl
HHEIL
1 cemecmp 64
Pl DJIeMEeHTEI BEICIIIEH u | MHoecTBa, OCHOBHEIE MOHATHS 1 OMepaLuH, 4
TMHEHHOR anre6psl npeobpasosanus
Yrcnosbie MHOKeCTBA. MHOECTBO KOMILTEKOHBLX 4
4HCel, (POPMEI 3aIHCH, OCHOBHBIC onepanuu
Matprupl, nx Bujel, onepanuu Haz MaTpHIAMH. 4
Onpenemurtenn, cBoficTBa, METOBI BHIMHCTEHHS.,
MeTonp! pemrenns cucTeM THHERHBX YpaBHEHHI: 8
MeTox Kpamepa, Meton [aycca, MaTpHaHbIH MeTox ’
PybesxnbIif konTposs Ne |
P2 | Dnementsl amanuTHueckoli | Crcremsr KOOpIHHAT Ha TUIOCKOCTH
reOMETPHU (MpsAMoyrombHas fekaprosa, NOJISPHAs), OCHOBHBIE 4
3aga4u, Meton [MT.
Bextopei, nuHeiinbie u HenuHeliHbe OreparMy Haj 4
BEKTOPAMH.
[Ipsmas nuHMs Ha MToCKOCTH, CHOCOBE 3afaHud | 4
PABHEHHA, OCHOBHbIE 33/1a4H HA TIPAMYIO.
JInHum  BTOpOrO mopsaKa, HX KiaccubHKanus, 5
OTIpEAC/ICHHUS, YPaBHEHH!, CBOMCTRA.
OJIeMEHTBl  AHAJIMTHYECKOH IFE€OMETPUH B 2




NPOCTpaHCTBe (MpsAMas 1 IUIOCKOCTB)

PyGeskHblii kontpons Ne 2 2
P3 | TIpenen dyHKIHH, Honstre Qynkuum, ocrosrbe CBOMHCTBa, 0630p 5
nupdepenimansoe HIEMEHTAPHBIX (byHKLHI
HCYHCTICHHE (BYHKIIHY Ilpenen  dymxrmm, OTpEAeNeHHE, OCHOBHEIE ‘,
OIHO# TIepeMeRHOH TCOPEMEL,  3aMeYaTe/IbHBIE MpE/eNbl, OCHOBHLIE 8
METO/bI BEIYHC/IEHHS TIPENEIIOB
Henpepsisnocts (GyHKIMKM, OCHOBHBIE TEOPEMEI, 4
TOYKHM paspeiBa
[Ipoussonas yHKIHY, omnpezieneHue,
FEOMETpHUYECKHIT 51 uzHueckuii CMBEICII,
TPOH3BONHBIC JNEMEHTAPHBIX (YHKIWiA, NpaBmIa 6
AuddepeHLmpoBaHus, IIPOM3BO/IHEIE 1%}
AHdepeHIMaTB BRICIIHK NOPSIKOB
OcHOBHBIE IpUMeHeHNs NPOU3BOIHOM 4
Pybexubiti  komtpone  Ne 3 (momanrHss
KOHTposbHas paGoTa)
2 cemecmp 32
P4 | Unrerpansnoe uequcinenue | [leprooGpasHas, HEOTIPENENEHHBI  MHTerpay,
QYHKIME o1HOH OCHOBHBIE ~ METOOBI  BBIYHC/ICHHS (3amena 4
epeMeHHO IIEPEMEHHOH, HHTETPHPOBAHHE 10 YacTsIM)
Hurerpupopanmue Apobel, TpHroHoMeTpuueckux 4
BBIPKEHUH W UppaliMOHATBEHOCTE
Onpenenénnsrit HHTErpajl, CriocoOkl BeIYHCIEHHS
Heco6eTBenHbi HMHTCTpal, BHABI W METOHBI 5
BBIYHCIIEHHS
OcHoBHEIE MPUWIOKEHHS OInpenen&éHHoro
HHTerpaa 6
Py6exubiii KOHTponme  Ne 4 (pomammss
KOHTposbHas pabora)
PS5 | Yucnosre n UncrnoBele psmbl, HEOBGXOMHMBIN W JOCTaTOYHbIe
bYHKIHOHATBHEIE PSAmEI [IPH3HAKH  CXONHMOCTH  3HAKOMONOMKHTE/BHEIX 4
A110B
3HaKonepeMeHHsIe, SHaKOYEpeayIOIHeCcs  pAbI,
NpusHak JlekOHuua, abcomoTHas w YCIIOBHAs 4
CXOJHMOCTH
Crenennsle  page,  obnacts CXOIUMOCTH, 4
| pasnosxeHue GyHKumit B piax
Ilpumenenue crenenmnbx PSZIOB B MPHOJIMMKEHHETX
BBIYHCIICHHIX 4
PyGexusiit  komrpome Ne (momarmHss
KOHTpOJIbHas paboTa)
3 cemecmp 40
P6 ﬂuq)@epeﬁunaﬂbnoe DYHKIMA  HECKOJIbKHX MePeMEHHEIX, 00acTL
HCYHCJIEHHe (b}’HKIIHﬁ OIIpeac/IeHus, HEMPEPBEIBHOCTE, HaCTHbIE
HECKOJBKHX HEPEMEHHbIX TPOMBOMHbIE H  AnpdepeHumansl, KacarenbHas 10
TUIOCKOCTE, HOPMAJTh K MOBEPXHOCTH, MPOH3BOAHAS
110 HAlPABJICHHIO, IPaHEeHT
OKCTPEMYM (YHKITHH HeCKONbKHX MepeMeHHEIX 6
(JIOKaJILHBIH, 10GaIbHEIH, YCIIOBHEIT)
[pumenenue ©®HIT K OpUOTKERHBIM 4
BBIYHC/ICHUSM, METO/l HAUMEHBIIMX KBA/PATOR
PyGexHb1ii KoHTposE Ne 6 2
P7 Hnterpansraoe neancienme JBoiHo#H MHTEerpa; CBOMCTRa, METOIBI 6
(by'HKHHI'fI HECKOJIBKITX BBIYHCJICHHA, IPHUMEHEHUSA 7

Tpoiinoi HHTErpan: CBOicTBa, METOABI

in



TIEPEMEHHEIX BBIYHCIIEHHS], PHMEHEHAs l
Kpusonuneiingie MHTETpanbl NepBOro u BTOporo ﬁ
poaa: CBO¥CTBa, METOHBI BEIYHCIICHH, 6
NPHMEHEHHs
PyGexHblii kontpons No 7 N
4 cemecmp | 48

P8 | Mudpdepenunansume LVpaBHeHw[ C PAACIAOUMAMACS TEPEMEHHBIMH, 2 ;I

YPABHEHHS U HX CHUCTEMEI ONHOpOAHEIE A depeHmanbHbIe YPaBHEHHS
Jluneiineie 1ud. ypasnenmns 2 ]
YpaBHeHus, ceogumsle K And. ypasHeHHIM c —[
Pa3NEAOIIMMUCH NlepeMEHHEIMH, K OIHOPOJTHEIM, 3
K JTHHEHHBIM
Camocrosarensrag pabora
Huddepenimansusie YPaBHEHHA BTOPOTO MOpsAaKA 4
Huddepentmansupie YPaBHeHHUs BBICLITHX
MOPAAKOR 3
CaMocrosTensuag pabora
Crcremsl quddepenumansaox YPaBHEHHii 4
Pemenune NPHKTaHBIX 33139 2
PyGesxHblii korTpOIH Ne 8 2

P9 | Dnementsr TEOpHH OJIeMEHTBI KOMOMHATOPHKH 2

BEPOSTHOCTEH i Knaccuueckoe onpe/eneHHe BEPOATHOCTH

MaTeMaTHYEeCKOH C06BITHH, TEOPEMEBI  CIIOKEHUS H yYMHOXeHHs 4

CTaTHCTHKH BEpOATHOCTER
Hvckpetnble HeTIPEPBIBHEIE  Cily4Yaiinble
BEJIMYHHEI, 3aKOHEI pacnpenenenms, 6
MaTeMaTHYECKHE XapaKTepHCTHKH
PyGexnbiii kouTpons Ne 9 2
Cratrcruueckoe pactipenenenie  BeiGopkw,
TOJTATOH, THCTOrpamMma, MaTeMaTH4ecKHe 4
XapaKTePHCTHKH
Ilposepka cratcTHueckix THIIOTE3, MeTox - 5
[Mupcona
DlleMeHTHI  TeopHH KOppenauun:  BbIGOpOYHBIif
K0o3(HIHEeHT KOPPEILALNH, ypaBHEHHUS perpeccuu o

L Camocrosrensras pabora (nomauHss)

Conep:xanne npakTaaeckux sansruii

1 cemecmp
Paszoen 1. Inemenmui eviciueii u JIUREUNO anzebppi

ITonstue MHOXECTBA, BHIBI MHOXECTB. DileMeHT MHOXeCTBa. O6benuHeHue,
TICPECEICHUE, PA3HOCTb, NpPAMOE IIPOU3BEIEHHUE MHOXecCTB. [lonMmHoxecTBoO.
Hduarpammer Jiinepa-Benna. Koneunsie u OECKOHEYHbIE MHOXKECTEa, ITonsTHE
4uciia. YuCIIOBBIE MHOKECTBa. IlpeobpasoBanus. Muoskectso KOMIIIEKCHBIX
qHncen, pOPMEI 3aIIHCH, NeHCTBIS HaJl KOMIIJIEKCHBIMH YHCJIAMH.

Martpunpl, uxX BumBl, OCHOBHEIe OTCpalMy Haj MaTpuuaMH (CloXKeHHe,
BEIYMTAHHE, yMHOXEHHE Ha 4HCIO, NIPOU3BENCHUE, HaXOXKAEHHE O06paTHOI
MaTpulel). MaTpuussle ypaBHeHwMs. Ompenenurena Broporo m TPETHETO
TIOpAAIKOB, WX CBOMCTBA M MPABHMIA BBIYHCIICHMSL. Meronsl pemmenus cucrem



JIHHEUHBIX YpaBHEHHit ¢ ABYMA M TPeMsI [IEpEMEHHBIMH: Metox I aycca, MeTon
Kpamepa, marpransii METOI.

Pasoen 2. Inemennp ananumuueckou zeomempuu
Hexapropa TIPAMOYTO/IBHAS CHCTEMa KOOPAHHAT Ha I10ckocTr. OCHOBHEIE 3aMayy
B MPsAMOYTOJBHOM cHcTeMe KoopauHaT (anuHa OTpeska, nenenme OTpe3Ka B
3aJlaHHOM OTHOWeHuH). [lonspHas cucTema KOOpIaHHAaT Ha mmockoctH. CBs3p
MEXIY CUCTeMaMH KOOpIHHAT. I'eoMetpryeckoe ncromkosanue YPaBHEHHH ¢
ABYMA NICPEMEHHBIMH. BekTopsl, JuHeiiHbe ON€paliK HAZl BEKTOPAMH, BEKTOPHOE
TPOCTPAaHCTBO; CKAISPHOE, BEKTOpHOE W CMEIIaHHOE MPOU3BENEHHUST BEKTODOB.
Croco6sl 3amanus IPAMON HA ITOCKOCTH, BHEI YPaBHEHH#M npsimoii. OcHOBHEIE
3a/la91 Ha pAMYIO (B3aHMHOE PaCIIoNoKeHHe TIPAMBIX Ha IJIOCKOCTH, YTOM MEX Ty
NIPAMBIMH, pAacCTOSHHE OT TOYKH 10 npamoi). Jluruu BTOpOro HOpsAKa:
OKPYXXHOCTb, 3JtHnc, rumep6oia, napaboma, wux ONpPE/IETICHHs, CBONCTBRa,
YPaBHEHHS.

Pazoen 3. Ipeoen Pyurkyuu, oudphepenyuansnoe ucuucnenye Pyukyuu
O0HOII nepemennoii
Honstue dynkium, rpaguk GyHKIuH, 061acTs ONpeaeneHus u obaacTh 3HaYeHus
DYHKIHH, 0CHOBHEIE CBOMCTRA yHKUMK (9€THOCTS, HEYETHOCTh, MOHOTOHHOCTS,
OKCTPEMYMBI, TPOMEKYTKH 3HaKomocTosHcTBa). Crocobbl 3amanums OyHKIHIA.
OJleMeHTapHble GyEKIMH, WX cBoiicTBa u rpaduku  (uemsre PalHOHaIbHEIE,
ApOOHO-paliHOHATEHEIE, [I0Ka3aTesbHEle, JorapudMHUYecKye,
TpUronomeTpuyeckue). Onpenenenme npenena ¢yakuun. OCHOBHbIE TEOPEMBI 0
TIpClieNax, — 3aMevYaTeNbHBIE  ITpejelsl. Metonsr  BeIgHCHEHMS IIPEeITOB.
HempepsisrocTts byHKIu, ONHOCTOPOHHWE IIpendesbl, OCHOBHEIE TEOPEMBI O
HETIPEPBIBHBIX  (QYHKLMSAX, CBOMCTBA, TOYKH PaspeiBa M HX KiIaccH(HKarms,
CBOHMCTBA (GyHKIINH, HENPEPEIBHBIX B Toyke ¥ Ha oTpeske. [Ipoussonnas pynkmum,
ONPEACTICHHE, TIeOMETPUYECKHH u Gusmyeckmit  cMmBIC. IIpou3sBogHbIe
SNIEMEHTAapHBIX  QYHKIWMA. [IpousBogHBIE BRICIINX nmopsAnkoB. IIpuMmenenue
[IPOM3BOMAHOM K MCCIIEIOBAHUIO QyHKIMH Ha MOHOTOHHOCTB, 3KCTPEMYMEI,
BBIITYKJIOCTh/BOTHYTOCTD, HAJIMYHE TOYek Eperuda, HaXoXKAeHHe HAHMEHbIEro 1
HauOONbIIEro  3HaueHHit dOYHKIME,  mocTpoeHue rpagukoB  yHKIMIL,
Huddepennmpyemore QYHKINM ¥ UX cBolicTaa. ITpumenenne nuddepenumnana x
NPUOIMKEHHBIM  BBIYHCICHHSM, IIpousBogurie wu IuGdepeHInansl  BEICIIHX
IIOPSIKOB.

2 cemecmp
Pasoen 4. Humezpansnoe ucuucnenue dyuxuui 00nol nepemennoii
llepsooGpasuas ¢yHxmuy. Heomnpenenéunerii HHTErpajl, OCHOBHBIE CBOHCTBA.
Tabnmuna ocHoBHBIX HEONPENENEHHRIX  HHTerpanoB. (CHOBHEIE METOJIBI
BBIYHCIICHUS  HEOIpeNeaéHHEBIX MHTerpanos.  MHTerpupoBanne  mpo6HO-
PaIlMOHATBHEIX QyHK M, TPUTOHOMETPHYECKHX BhIDAXECHHIA,
HppalroHaneHOCTed. [loHsTHEe Onpenenéunoro HHTerpania. OcHOBHEIE CBOICTBA
ONMPEJCIEHHOTO0 HHTErpana, CBA3b MEXKIY ONPENENEHHBIM W HEONpeNeTEHHBIM
UHTerpanamMu. CnocoGBl BEYHCIEHHS OTPENENEHHBIX HHTETpaioB, (opmyila
HetoTona-Jlel6uuna. HecobcTBennre HHTCTPAJIbl, HX CBOMCTBA, BHIALI U METOMIBI

an



BBIMMCIeHuA. [IpuinoxeHus ompenenéuuoro HHTETpana: IUIolans TUIOCKOL
dburypsl, muaa nyru KPHBOH, II0MIa/lb TOBEPXHOCTH Telia BpameHus U 00bEM.
Pasoen 5. Yucnoewie u PyuKyuonanvubie pAosbL

Yucnosble psane. Cxommmocts M Cymma pspa. Heob6xomumoe yciosme
CXOMUMOCTH.  JIOCTATOYHBIE IIPH3HAKH CXOOUMOCTH (TIPHU3HAKH CpaBHEHHH,
NpusHak [lanambepa, npusnak Koy, wunrerpansuprit npusHak. [Ipusnax
JleiiGnuma. O6mmii nocTaTouHEi; TIPU3HAK CXOAMMOCTH 3HAKOEPEMEHHbIX pAO0B.
AGcomoTHas u ycioBHas CXOLUMOCTH YHCIOBBIX pszoB. CBOMCTBA a6COMOTHO
CXONAINXCA pAnoB. CTeNeHHbIe PAABI M UX npunoxenus. O0macte cxomumMocTu
CTCHICHHOrO psaxa. Pasnoxenue dyHkimii s CTereHHble pansl (psan Teinopa u
Maxiopena).  [Mpubmmxennoe BBIMHUCIICHUE  ONpelelieHHBIX HHTErpajos.
[Tpubnmxennoe Boraucienue 3Ha4YCHUH QYHKIIHHA,

3 cemecmp
Paszoen 6. HAupepenyuanvnoe ucuucnenue Yynkuyuii HeckombKux
nepemennbix
Ornpenenenvie dyuxuun HECKOJIbKHX TIEPEMEHHEBIX, eé 06y1acTH OTIpEeNeH s,
rpauKa, HempepsIBHOCTH. HacTHBle mpom3BoxHEIE QYHKIMHA  HeCKONBKHX
TNCPEMEHHBIX. [l deperunan ¢ynximm HECKOJIBKMX II€peMeHHBIX. YacTHBIe

HeoOXONUMBIE U OCTATOYHEE YCIOBHS CYIIECTBOBaHUSA 3KCTpPEMyMa, YCIIOBHBIE
IKCTPEMYMBI, HaWMEHbLIEC M HaubGOJIbIIce 3Ha4YeHUS (GYHKUMHM B 3amaHHOM
obnacti. Meton HauMeHbmX KBanpatoB. [IpuMeHeHHWe GYHKIMM HeCKOMBKHX
TIEPEMEHHBIX K INPUOIMKEHHEIM BBIYHCICHHUSM, Kacatensnas miockocrs, HOpMaJb
K [TOBEpXHOCTH. [IponsBonnas Ho HalpaBlI€HHIO, TPaIHEHT.
Pazoen 7. Humezpanonoe Ucuucnenue YyHKyuii HeckonbKux nepemeHHbix
JBoiiHoiH HHTerpajl: ompenesneHmue, CBOJWICTBa, BBIYHCJIIEHHUE; 3aMeHa
NMCPEMCHHBIX; NpuMeHeHHS. TpoiiHoii MHTCTpaIl:  ONpeNeNeHHe, CBONCTBa,
BLITHCIICHHE; 3aMeHa IepeMeHHBIX; npuMeHeHus. KpuBomuneiinprit HHTEerpa
(mepBoro u BTOporo poza): onpexenenue, CBOKCTBA, BEIYHCIICHHE; IPHUMEHEHH.
4 cemecmp

Paszoen 8. Juppepenyuansupie YPAGHEHUA u ux cucmemui
3aja4u, IpEBOASAIIHE K TTOHATHIO nuQbepeHIHanbHOro ypasHe s, Onpenenenne
Au¢ hepeHIHaTLHOro YPaBHCHHs], €r0 IIOPSAIOK, oblIee W 9acTHOe pemeHus. Bunpl
¢ hepeHIMaTBHEIX YPaBHEHHH TIEPBOr0 moOpsAmka: c Pa3eNsSIOMHMHUCS
TIEPEMEHHBIMH, ONHOPOIHEIE, JIHHEiHbIe. Bubl ITMQepeHnHanEHEIX ypaBHeHHi
BTOPOTO IOpSKA W METONBI WX peLICHHS: METOJ BapHali¥ IPOH3BOJIBHBIX
ITOCTOSIHHEIX, METOo. HEOIpPEeAeIEHHBIX K03 durienTos. Cucremsl
AuQ bepeHIHaNbHEIX YPAaBHEHHH, OCHOBHBIE IOHSTHS, METOOBl peIIeHHS.
Hubdepennnanshsie YPaBHEHHUS BBICUIMX NOpAAKOB. IIpuMeps: TTPHKIIATHBIX
3aaay,

Pazoen 9. Dnemenmu meopuu  eepoamunocmeii u mamemamuyeckoii

cmamucmuKku
ONeMeHTEL KOMOMHATOPUKH:  TIpaBuia CYMMBI M  NpPOHU3BENEHMS, BHIBI
KOMOMHATOPHEIX COENUHEHHIT C [IOBTOPEHMAMH U O3 [IOBTOpEHMUil, OIpeNeeHH s,
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Gopmyisl, puMepEL.  TloHsTHE CO6EITHS, BUIBI coGbITHH. Kiacchyeckoe
OIIpELieI€HHE BEPOSATHOCTH COOBITHSI, CBOltCTRA BEPOATHOCTH. TeopeMsl croxeHms
H YMHOXCHHS BeposTHOcTel. [ToHsTHe AUCKPETHOH M HeNpephIBHOM CIy4aitHOH
BEIIMYHMHEBL.  3aKOHBI pacTipeseneHus CIly9alHBIX BeTHYHH (GuHOMMATBHEI,
HOpMallbHBIN), MaTeMaTHYecKue XapaKTepUCTHKY pacTipefenenuit. [ToHstie o
CTATHCTHIECKOH  COBOKYIHOCTH, BbIOOpKe. CTaTHcTHYeckoe pacmpeenenue
BbIOOPKH. Tlomuron u THCTOTpaMMa. OMOHpHYeckas (YHKIWS pacnpenenenus.
MaremaTtnaeckue XAapaKTePUCTHKH CTATHCTHYECKHX pacnpenenenuii. Ilposepka
CTATHCTHYECKHX THIIOTE3, METOJ X’ IMupcona. DnemenThr TE€OPUH KOPpEeIsHuu:
BBIOOPOYHELT K03 duumenT KOppeIsiy, ypaBHeHNUs perpeccuu.

5. METOAUYECKUE YKA3AHUSA IS OBYYAKOIXCSH
I10 OCBOEHHIO AACHUAILINHBI

OCYIIECTBISIOTCA 110 TEOPETHYECKOMY H TIPaKTHYECKOMY MaTepHaily, obmmee
KOJIMYeCTBO  GayioB CyMMHpyeTcs.  KpoMme  pyGeskHbIx KOHTponel, Ha
HPAaKTHYECKUX 3aHATHUSIX BO3MOIKHO [IPOBENICHHE HEOONBIINX CAMOCTOSNTETBHELX
pabor (mo 15 MHHYT) WIH BBINOJHEHHe AOMAalllHUX 3aJjaHuil  (HoMalnHue
CaMOCTOSATeNbHEIE PaGoTEI).

Camocrostenpuas pabora  crynenra, Hapany ¢  mpakTHYeCKHMU
AYTUTOPHBIMHU 3aHATHSMU B TPYMIIC BLINOTHAETCS 10 y4eOHUKAM W yueOHBIM
IIOCOOHMSAM, 110 TUNAKTHIECKIM MaTepHajaM IpernoaaBaTe;s.

Pekomennyercss  Bectn NoApoOHBIE  3amucH = B KOHCIIEKTe  mpHm
[IPOCITYLIMBAHHHM JIEKIIMH, BEIIESTE BCe (Gopmyns! ¥ cBoiicTra. Ha [IPaKTHYECKHUX
3aHATUAX HeoO0XOoOMMa aKTUBHAY ACATCNIBHOCTE  obydaromuxcst  y JIOCKH,
CaMOCTOATENIbHAA pPaboTa 10 PEleHHWI0 THIIOBLLX 338JaHUM U BBINOJIHEHHE
WHIUBUAYAIIBHBIX 3aaHHI.

Hns Texymero KOHTPOJIA yCIIEBaEMOCTH II0 OYHOLN dopme 06yuerHns
IIperiofiaBaTesieM HCHOJB3yeTcs OalmIbHO-pEHTHHIOBAS  CHCTeMA KOHTpPOJSL W
OLCHKH aKaJeMHYECKOH ycIeBaeMOCTH. IlosroMy HactosTenbHo PEeKOMeHIyeTcs
THIATENBHO MpopabaThiBaTh MaTepHa AUCHUIIIHHEL [PH  CAMOCTOSTEIBHOIMN
paboTe, yuacTBOBaTh BO Bcex ¢opmax obcyxnenus u B3aUMOJEHUCTBHS, KaK Ha
JACKUMAX, TaK M HAa IPaKTHYECKHX 3aHATHIX B LeIAX JIYy4YIIeEro OCBOEHUS
MaTepHalla W IIONyYeHHMSA BLICOKON OLEHKH Io pesynbTaTaM OCBOEHHS
JUCITUIIIVHEI.

Brimonuaenue camocrostensHoji paboTel moxpasymeBaer CaMOCTOSITEIIEHOE
M3YYCHHE Da3slesioB NUCHUILIHHEL, TIOATOTOBKY K MPaKTHYECKHM 3aHATHSM,
PYOEXHBIM KOHTPOJISM, MIOITOTOBKY K 3K3aMeHy.

1A



Pexomennyemas tp

Tabmule:;

Pexomennyembiii peskum camoctosTensmoii padoThl

YIOCMKOCTE CaMOCTOATENBHOR pPaGoTh IIpEJICTaBlICHA B

Buner camoctostensHoit paboTsl cTyaeHToB (CPC)

Tpynoemk
OCTB, 4acel

CamocroaTensHoe  m3yuenue PAa3lelioB, TeM MWCUMILIMHHBI, HE BOIIENIMX B
JIEKIIMOHHEBIH Kypc:

DIIEeMEHTBI TEH30pHOro MCHUCICHUA, TIOHATHE O paHre TEH30pa.

MeTozb! petenns crcrem m iMHeHHbIX YPaBHEHHH C N HEM3BECTHBIMH,

DNIEMEHTBI AHATUTHYECKOH F€OMETPHH B MIPOCTPAHCTRE.

Ipunoxenns auddepenumansuoro MCYMCIICHHS. (DYHKUWHA ONHOH W HeCKOJIBKHX
[IEPEMEHHBIX.

Ipunoxenns wHTerpanshoro  wcumcTeHus QyHKUME  OZHOM M HecKOJNBKHX
[IEPEMEHHBIX.

Psnpr @ypee.

Teopust moss.

YpaBHeH¥e B nOTHBIX nuddepenimanax, Hurerpupyrommii Muosxure;s.
[Ipunoxenns anddeperuuansusx YpaBHeHuH. [Ipumenenne muHeMHbX YpaBHEHHH
K KonebaTensHBIM TIporeccam. CBoGONHBIE H BEIHY:KISHHEIE KOJEGaHMs. JBnexue
pe3oHaHca.

264

C2

Ilonroroska K pyGexHbIM KOHTPOMIAM (o 2 wacy Ha Kaxpiit py6ex)

18

C3

Ioaroroeka k sk3ameny

108

C4

IToaroroka k NPaKTHYECKUM 3aHATHAM (86 3aHATHIA O | 4acy Ha K&KJI0e 3aHATHE)

86

Hroro:

476

6. ®OHJI OLIEHOYHBIX CPEJICTB
AJIA ATTECTALMH IO TACIUILINHE

6.1. llepeuens onenounbIX CpeacTB

1. Bannvno-petimunzoeas cucmema KOHMPOA U OYeHKU akademuyeckorl
akmusHocmu cmyoenmoe é KI'Y (0ns ounoil popmel 0byuenus)

2. Ilepeuens 6onpocos k sxzameny.
3. 3adanus ons pybescrvix Kkormponeu Ne [ - 9.
4. 3a0anus ons camocmosmenvrvix pabom.,

ic




6.2. Cucrema 6annbno-

PEHTHHIOBOM oLeHKH

PaGoThI CTYAEHTOB N0 AMCHAILIHEE

Ne | HaumenoBanue Cognepsxanne

! | Pacnpenenenue 6amios 3a Pacnpedenenue 6amios 3a | cemecmp Tpomercymouna.
CEMECTp N0 BHAaM yueOHoit ammecmayus
paboTsi Patora na CamocTosTebibie PyGex 1,2, 3 Ok3amen

TIPaKTHYECKHX paboter Ne 1 (no 5 no 12 Gamnos
3AHATHAX | Banjion), N 2
nekuusx (mo 0,5 (#0 6 Gamnos)
Gajua)
Jo 23 Ho 11 Ho 36 30
Pacnpedenenue 6annos 3q 2 cemecmp TIpomescymounasn
ammecmanus
PaGora Ha CamocrosTensasre Pybex 4, 5 Ox3amen
NPaKTHYECKHX pabotel Ne 3, 4, 5 zo 17 Gannos
3AHATHAX H o § Gajuos
Jexunax (mo 0,5
Bania)
Ho 12 Jo 24 Jo 34 30
Pacnpedenenue 6annos 3a 3 cemecmp {lponeymonsz:
ammecmayus
PaGora na CamocrosTenshrie Pybex 6, 7
MPAKTHICCKUX padorer Ne 6 (n10 9 1o 20 6annos
3AHATHAX U baios), 7 JK3amen
Aexuusx (mo 0,5 (@0 8 Gannor)
6ana)
Ho 13 Ho 17 Jo 40 30
Pacnpedenenue 6annos 3a 4 cemecmp Tpomexcymouna
ammecmayus
PaGora Ha CamocrosTensHeie PyGex 8, 9
TIPAKTHYECKHX pabotst Ne 8, 9 (o 8 1o 13 Gannor
3aHATHAX U 6amnos), Ne 10 (mo 9 Dk3amen
nexuusx (mo 0,5 Oaiuios)
Oaunna)
o 19 Jo 25 Jo 26 30
2 | Kputepuii nepecyera 6anios s 60 GannoB 1 Menee — ouenka 2 (HeynonJleTBopmeano)
TPAIHLHOHHYIO OLUEHKY 110 uToram | 61-73 Ganna — OlLieHKa 3 (yﬂoaﬂemopmenwo)
paboThl B ceMecTpe u 3K3ameHa 74-90 6annos — onenka 4 (xoportmo)
91-100 GaioB — ouenka 5 (oTmH4HO)

3 | Kpurepuit nomycka k Hna nomycka x IK3aMEHY CTyNeHTy HeoOXoaMMo HalpaTh He MeHee 50 Oannos.
NPOMEKYTOYHO# aTTecTalMH Mo BBITIOJIHAS 33a/1aHUA CAMOCTOATENBHEIX PaGoT M BHIIONHHTE BCE 3a7aHHsi pyOEeKHBIX
AUCLMIUTHHE (3a4€T, 3K3aMeR), KOHTPOJICH. ABTOMAaTH4YECKM O5K3aMEH BBICTABIAETCH B Cllyuae, €ClM CTYIEHT E
BO3MOKHOCTH MOJTYYEHHUS TeueHHe cemectpa Habpan 68 Gamnoe (oueHka YAOBNETBOPHUTENEHO) W BhIIIe. Ecmy
ABTOMATHYECKOTO 3a4eTa CTyAeHT Habpan 68 Gamnos u ycnewno YCNEBAIl B TEYEHHE CEMECTpa, TO eMy MOry1
(9K3aMeHaMOHHO# OlIeHKH) Mo ObiTh MOGaBIEHBl GOHyCHBIE Oamnbl, M, B COOTBETCTBHU C KPUTEPHAMH BO3MOMKHC
MUCLIUITTHHE nonyyeHue Gosiee BHICOKOH OLEHKH. BonycHble 6annsl (1o 30 0anoB) cTyneHT MOKel

NOMYIUTE MPH  BEIMONHEHHH MHAMBUIYAJIbHBIX 3amaHuii (3anaHuit MoBBIMEHHOTC
YPOBHA CIIOXKHOCTH), a TaKKe [PH CaMOCTOATE/LHOM H3YYEHHH OTHENbHBIX TeM
AvcudniHel (C1) ¥ NONy4HTE aBTOMAaTHYCCKH OLEHKY XOpOMO HIH OTJIHYHO.
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DopMeI M BHABI yueGHOI padoThI
AT HEYCTICBAOLIMX
(BoccTaHOBMBIIHXCS Ha Kypce

B ciy4vae ecnu k TMIPOMEXKYTOUHOMH aTTecTaluK HaGpaHa cyMmMa OaJioB MeHee 50 H
BLITIOJIHEHB! BCE 3a[aHHs, TO CTYIEHTY HEOOXOAMMO BBLIMOJHHUTE NOMNONHHTENLHE
3allahind, 10 KOHLA MocseaHel (3a4eTHoit) Hepenu cemectpa. Ilpu 3tom HeobGxommy

00y4eHus) CTyIeHTOR M npopaboTate MaTepuan Bcex MPONYMISHHBIX MPAKTHIECKHK paboT.
NOJYHEHHSA HeJlocTalommx 6aios QOpPMEI IONOMHUTENBHEIX 3a1aHIEH (HasHavaroTcs npenoaasaTenem);

B KOHLIe CeémMmecTpa - BLITIOJIHEHHE M 3allMTa OTYETOB I10 NpPOMyLIeHHBIM NPaKTHYCCKUM 3aHATHAM (0,

famnna);
- BBIIOJIHEHHE H 3aIlHTa paboT 110 PelIeHHIO THITOBBIX 3anay (2-4 Gamna);
- IPOX0XkAeHHE pyOexHOro KOHTpos (Gansl B 38BHCHMOCTH OT pyGexa);

TpenonasaTenem,

6.3. llpoueaypa ouenuBanus Pe3yJbTaTOB OCBOCHHS M CUHILIHHBI

PyGexuble korTpomm Ne 1 — 9 NIPOBOZATCS B (JOPMe KOHTPOJBHEIX pabor,
TIPH 3TOM pyGeixkHble KOHTpoH Ne 3, 4, 5 B BH/le JOMAIIHEX KOHTPOIBHBIX pabor.

Ilepen mnpoBepenmem kaxnoro pyOexHOro KoHTpOIIS NIpEIIogaBaTellb
NpopabaTeIBAET CO CTYXEHTAMH OCHOBHOM MaTepHall COOTBETCTBYIOLIUX Pa3/ieiioB
AHUCHHUIIIIMHEL B GOpMe KpaTKoii JICKIMHA-TUCKYCCHHU. A Takke Ilepen pyOesKHEIMU
KOHTPOJIIMH TIPOBOLSTCS HEGOJBIINE CaMOCTOSTE bEEIE paboTsl Ha 3aHATHAX (10
15 MunHyT) Mau B kauectBe AomaliHed pabotel. Ilensio 3THX paboT sBseTcs
NIPOBEPKA IIOJYYCHHBIX TEOPETHYECKHX 3HAHHEH H NMPAaKTHYECKUX HABBEIKOB IIO
PEIICHHIO OCHOBHBIX THIIOBBIX 3a/1a4.

IIpenogaBatens onenuBaer B Gajiax PE3YJIBbTaThl Ka)KIOro CTYAEHTa Mo
KOTMHYECTBY NpPABUNBHBIX OTBETOB U 33HOCHT B BEIOMOCTE y4eTra TeKyuen
yCIEBAaeMOCTH.

Ha sksamenax crymenty NpenyiaraeTcss OUIeT, comep aluii Kak 3amaHus
TCOPETUIECKOT0, TaK M IPAKTUIECKOrO COIePIKAHHS, Pa3HOr0 YPOBHS CJIOKHOCTH.
Bosne kaxnoro samamus 6unera TIPOCTaBICHO MaKCHMAalbHOE YHCIO 6alios,
KOTOpO€ MOXXHO HabpaTh HPH BEPHOM BHIMOIHEHHH 3TOro 3ajaHus. Bpewms,
OTBOIMMOE CTYJICHTY Ha BBINOJIHEHHE 3K3aMeHAIlHOHHOM paboTHl, cocTaBiseT He
MeHee 1-ro acTpoHoMHuYecKoro yaca u He Gojee THoryTopa 4acos. JIjd moaydesus
TTOJIOXXKUTETEHON OLECHKH 33 3K3aMeH HeoOXOIMMO Y4TOGEl B OTBETE OBLTH BEpHO
BHIIOJIHCHHBIC 3a[aHMS 110 KaXKIOMY M3 H3y4eHHBIX pasnenoB, U mpW 3TOM B
OTBETE JOJIKHA OBITh IIpe/ICTaBIeHa U TEOPETHYECKas, U MPAKTHYECKAST YaCTH.

PesynpTatel Texymero KOHTPOIIA YCNEeBAaE€MOCTH, 3K3aME€Ha 3aHOCSTCS
NPCHONABaTeIeM B 5K3aMEHAlMOHHYIO — BEOMOCTS, KOTopast caaercsi B
OpraHM3aLMOHHbIH OTZEN MHCTUTYTA B JIeHb SK3aMeHa, a TakKe BEICTABIISIIOTCH B
3a4Y€THYIO KHHUXKKY CTYIEHTA.

6.4. Ilpumepn! oneHOYHBIX CPeaCTB 1Sl PyOe:KHBIX KOHTpO e,
CaMOCTOSITEILHBIX PadoT H IK3aAMEHOB

Pybexcuniii konmpone Ne 1

KonTponsHas pabora na 10 BapHaHTOB, 10 TeM€e «JJIEMEHThI BBICUICH W JTMHEHHOIM
ayreOpeIy»
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© JMKBHJAUMA  aKaJeMHMYECKMX 33[0IDKEHHOCTe, BOSHHKIMX H3-33 pasHocTH
YUEOHBIX MNaHax mpu nepesoge iy BOCCTAHOB/ICHHH, MPOBOAMTCA  ITyTéN
BBIMO/HEHHA JOTONHHUTENbHBIX 3ajanul, Gopma u 06bEM KOTOPBIX ONpeeNnserc:



1. Mamo: A = {10; 4; 3; 1; 2; 6}, B = 1 2; 5; 6; 8}, C = 13; 8; 10},
D={1;3;5; 7; 10}. HaiiTu: a) AND; 6) B\ D; B) CUB; r) (ANB) U(D\ C).

i
2. . —4i(6+3i)
Brrunciurs 3+ 4 ( )
3. Pemmth cucremy YPaBHEHHH a) MeTomoM Kpamepa; 6) meronom I"aycca;
3x + 4y + 2z = 3§,
B) MaTPHYHBIM METOIOM: 2x - 4y - 3z = -
x + 5 + z = 0.

Pybescnbiit konmpons No 2

Konrponsnas pabora ma 10 BapHAHTOB, 110 TeMe «JJIEMEHTH AHAIUTHYECKOl

FEOMETPHI

1. B peyronsuuke ABC maiitu AnuHy cToponsl AC u amuHy Menuans: CM, eciu
A(3; -1), B(9; 2), C(6; 3).

2. Haiitu ypaBHeHWe mpsimoit [;, npoxomime#t uepes TOYKy A(4; 3) m
TICPIICR IUKYJIAPHOM IpsiMoH [;: X — 2y — 3 = (),

3. Hanucats ypasHenme stmmca, Y Kortoporo Gosiemas oce paBHa 10, a
SKCLIEHTPUCHTET € paBeH 0,8.

Pybexcuviii konmpons Mo 3
KonrponsHas pabora ma 10 BapuaHToB, mo TeMe «lIpemen dynkIwmH,
nuddepeHIransHoe HeYrCIeH e byHKIHM 0xHOM IepeMenHHOI

1. Ha¥itu o6nacts ONpefeNeHUs QYHKIHU:  f(x) = v S +42x—4 +1g(5-x).

x=35
4 ; x-6 S s . - . x> -8
2. BblYMCITHTB TIpenieNsl GyHKIuiA: a) im———; 6) lim(1+-=)*; B) lim =
x—6 x+3_3 P 3x x=0 x4 4 4
3. Haiiti nponsBoubie CIIEYIOIMUX (PYHKIIHN:
— 243 M2 ) 2 . _ .
a)y =3x"(2x"-1); 0) y=—"=; B) Y = sin3x;
(x-3)
5. x"+1 e x =In(ctgt),
r)y =arctgx+=In———; ny =(sin5x)" ; e) 2
6 x +4 Y =cCost.

4. HaliTu nepByto, BTOpy!0 IIPOH3BOHbIE 1 aupdeperuran GyHKIHn:
y= cosz(2x + 1

5 8
5. Haiitu skcTpeMyMsI GyHKIHH: 3 = —

x*+4

|
6. MccnenoBars (yHKLHMIO M TOCTPOHTH ee rpaduk: y= Zx4 —2x* +5.

Pyoescuviii konmpono Ne 4

10



KonTtponsnas pabora Ha 10 BApUAHTOB, 10 Teme «MHTerpansHoe HCYHCIICHHE
dyHKUMM onHOM MIEPEMEHHON»

8
1. Berancante HHTeIpaibl:  a) _[ 2-Vxdx; 6) [(2x-3)"0; B) f 5x-Inxdx;
-1

2
r)f4x +2x+13 dx

3
(x+1)(x2+4)dx.’ %) '!.\/x2—4x+7.
2. BeI9uCIUTE mwiomas (DUTYDEI, OrpaHHYEHHOM THHESM:
y=1-x% y=-x-1.
3. BeIuncIuTh 06BeM TeJa, 00pa3oBaHHOro BpaleHHeM ¢urypsi, orpannuernoit
JTHHUAMH (0chb Bpamenus Ox )y =¢e>", y=0, x=-1, x=3.
4. Brerumcaure HeCOOCTBEHHEIH HHTCTpal HIN JOOKAXHTE €ro pacxogumMocTb

+
— 2
Jx-e *odx,

0

Pybeatcnvii konmpons No 5
KonTponsras paGora ma 10 BapUAHTOB, 110 TeMe «YHCITOBEIE M (YHKLIHMOHAbHEIE
pPAOBD»

1. Mccnenyiite psn Ha cxomumocTs: a) i ﬁ; 0) i%z_”
n=1 n=1
(x-1)

2. Halitn 06n1acthb cxoamMocTu CTCIICHHOTO psila » -~
n=1nt+n

1
2
3. Pasnaras TOABIHTETPANIBHYIO (YHKIMIO B DAL, BEIYHCIHTE HHTerpa j e’ -dx ¢
0

TOYHOCTEIO 110 0,001.

Pybexcnoiii konmpons Mo 6
Kontponkuas paGora ma 10 BapMaHTOB, mo TeMe «[updepennmansaoe
HCYHCIICHHE QYHKIIHHM HECKOIBKIX MEPEMEHHEBIX)
1. Ha¥itn wactHeIe npoussoambie IIEPBOTO U BTOPOIO MOPSAAKOB (QYHKIIHHK:

u=3xy’ - 5x° +2,[y -23 sinxy + &>
2. ViccnenoBats QyHKUHIO 4 = %% — X" +25x+2  Ha BKCTpEMyM.
3. Ucnone3ys MeTox HamMeHbIIHx KBaJIpaToB, BEIBECTH OPMYITY v = ax + b 1o
CIIeAYIOLIMM JaHHBIM:
x | 12746117 10
Lyi[-2] 0 [=1[3 45
4. Boaumcnmre,  ucmonssys GOPMYTy  NPHONMKEHHBIX  BEIYHCIIECHMUIL:

V4,057 + 2,93

5. Hality 9acTHbIe Ipon3BoaHbIe 110 HE3aBHCHMBIM IT€PEMEHHBIM:
z=xy+12, x=In(v-u), y=vi’.
6. Beruucinte 3HaYeHne 9acTHEIX NPOU3BOIHBIX (DYHKIIHH
x* + ny5 +32°—4z+12= 0, 3aaHHOM HeABHO, B TouKe My(3; 1; 4).

10



7. HanmucaTs ypaBHeHHs kacarteinmoit IIOCKOCTH W HOpMalK K IIOBEPXHOCTH,
3a1aHHOH ypaBHeHHEM X + y2 ~-322+ Xy =~ 2z B Touke My(1; 0; 1).
8. Mamo: u(x; y) = 3x’y + 5xy?, A(l; 1), a=i-2j. Haitru: grad u(A); u(4).
9. Haiitu rmo6anbHsie 9KCTPEMYMBI PYHKLHHN z = \/;w B obnactu D:
x=3<0;
{xz +% <25,

10. C noMowsro dhyHKIHYU Jlarpamyka Haiitu ycnossle 3KCTPEMYMBI QYHKLIHH
z=x2-y OpH X—y=2,

Pybeosicnvrit konmpons No 7
Kontponsnas paGora ma 10 BApHaHTOB, 1o TeMe «VHTerpanbHOe HCUHCITEeHMe
(GyHKIMH HeCKOTBKHX TIEPEMEHHBIX

1. Beruncnure _[ _[ (x+y)-dx-dy, roe o6macts D OTPaHH4Y€Ha JIHHHUIMU y2 =2x,
D

2x +2y =3,
2. BzBI‘II/ICJIHTe MOUMeHT HHEPLMH IIIOCKOH (DUTYPBI, OrpaHHYEHHOM napaboiroi
Y T XHUIPAMOH X +y = 2, OTHOCHTEILHO OCH Oy.
3. Beramcnute 06b8M Tena, OTPaHMYCHHOIO MOBEPXHOCTAMHE: Z=4 —y?, 7= 0,
x* + y' =4,
4. Beraucnure KpuBoMHHEHHELIIH HHTErpan I y'-ds, tne L — NepBasi apka
L

x=4'(z‘—sintk
y=4-(l—cost},
5. IlpeoGpasyiite KpHBONMHEHHEL HHTEerpain §(x2 -2 y)- dx+xy-dy B NBOWHOH u
L

BBIMHCIINTE €ro, ecii L — KOHTYp 06J1acTH, OrpaHHYeHHON JMHUAMEA: ¥y = X, y = (),
x>0,x2+y2=4.

6. Boccranosure dynximio ux; y) mo eé NoJHOMY  nuddepeHumany
du =(l+yj-dx+(l+x}dy.

X y

LIUKIIOUIEL; { 0=<t=2n.

Pybestcuvrii konmpons Ne 8

KonTponsHast pabora mo Teme «Iuddepennuansrble ypaBHeHHS W ux
CHCTEMBI» CONEPXKMT 3alaHUsi Ha pelleHHe AuQbepenInaibHbIX  ypaBHE NI
TIEPBOTo 1 BTOpOro mopsiaka. Kaxneiit BapuanT COMEPKHUT o 9 3amaHuii. YToOkI
KOHTpOJbHas paboTa ObLta 3a4TeHa, HEOOXO0IUMO PEeIINTh 5 3amanuii: mo6oe H3
ypaBHeHHi 1 — 3, 4, moboe u3 ypaBHeHH# 5 — 6, 7 3amanue, moboe u3 3aaHui 8 —
9. BapuaHThI cTymeHTaM BeIIAIOTCS WHIUBHIyaJIbHBIE M3 METOIHYECKOTO TIOCOOUS
Aragonosoit B. H. JluddeperuuansHre ypaBHeHHS [5]

Pybesicuviis koumpons Ne 9

KontponsHas pabora ma 10 BapHAHTOB, MO Teme «OJIEeMEHTHl TeopHH
BEPOSATHOCTER

pla]



A4+ 4 2
1. Nokasars, uto —,— =(n—4)".
An
2. CKOmBKO pasmuuHbIx HabOpOB, comepxaimx PYYKY W KapaHAall, MOXHO
COCTaBUTh U3 UMEIOIUXCS 3 COPTOB PY4€K ¥ 3 COPTOB KapaHfaimeii?

. Hactuna mpomeraer Mumo TPEX CYETYHKOB, MPHIEM OHA MOMKET II01acTs B
KaXIbIH U3 HUX C BEPOSTHOCTSIMH 0,3, 0,2 u 0,4. B cBotoO O4Yepenb, eClIM YacTHUIla
IIOIIaNacT B MEPBBIA CYETYMK, TO OHA PETHCTpHpYeTCA ¢ BeposTHOCTEIO 0,6, BO
BTOPOH — C BEPOSATHOCTBHIO 0,5 u B Tpermit — ¢ BEpoATHOCTEO (,55. Hafitu
BEPOATHOCTB TOT0, YTO YacTHa GyxeT 3aperucTpUpoBaHa.

4. Haiiti 3akon PacCIpeNesIeHust Clly9alHOM JUCKPETHOH BeIHYMHE] X, xoropas
MOXET MPHHUMAaTh TONBKO Ba 3HAYEHUS: X1 € BEpOATHOCTEIO 0,3 1 X,, IPpUYEM
X[<Xy, ec M(X) = 6,6; D(X) = 13,44.
5. Cnyyaitnas Benmmunna X 3aJlaHa MHTErpalibHON (yHKIHelt:

U x=D,

xZ
F(x)=={=, 0<x<s.
36
I, x>6.
Hatitu: nudpepenLHanbHy0 dyrKIHI0; M(X); D(X).
Camocmonmensuan paoma Ne |
Camocrosrensnas paGota ma 2 BapHaHTa, II0 TeMe «JJIeMEHTHl BBICIIEH H

ITUHEHAHOH anre6GpeIy»
1. atite onpenenenue KBaJpaTHOMH MaTpHIIEI.

1 -2 0
2. Namo:A=|0 3 -3,
1 4 1

Haiitu: A,;.

3. MoOXHO IIM IEPEMHOKUTE MaTpuuel A (3x4) u B (4x3), u ecnu na, To kaxoit
PasMepHOCTH OyeT MaTpuua-Ipou3BeIeHHe.

4. Haiitu |4|, (cM 3ananne 2).

1 -1 1 -2 3
1 0 -2
5.Mamo:  A=|2 0 |; B= ; C=10 4
34 0
¥ 3 -6 1 0

Hatitu: A -B-2C

Camocmoamensuan paboma Ne 2
Camocrostensuas paGora Ha 2 Bapuanta, no teme «lIpemen ¢yHKIMY,
AuddepeHnHaNTbHOe HCUCIeH e (PYHKIMH OHO# IepeMeHHO)»

1. Beraucauts IIpe eIl



x* +3x2 Vi+x -1 . 8n4—3n3+n—-1_

a)lim ;  0)lim < ) lim
50 x° 4 x% 4 22 -0 ¥ )ﬂ—m 2n* +5n% +7
. 2y . .
) lim|1+=|; 0)lim———; e)llm(\/x2+5x-x).
X = © 3x x->0gin 4x X—>c0
2. Haiitn Touky PaspeiBa QyHKIHH, yKa3aTs ux Xapakrep:
2= ecru—-3<x<l; 9 52
@) ()= 6=

2x, ecmu 1<x<2. 3—x
Camocmoamensnan paboma Ne 3

Camocrostensuas pabora Ha 2 BapuanTa, no teme «MHTerpansHoe HCYHCIIEHHE
byHKUMHT oHOMH [IEPEMEHHO»

1. Coopmynupyiire OlpEJieIeHAE IIepBOOGpa3HOl (yHKIMY.

B s <
V1-x?
3. Uemy paen HEONPENENEHHBIA HHTerpan or (byHKIMH, yMHOMEHHOH Ha
TIPOM3BOJIEHOE JNE€HCTBUTENILHOE YHCIIO?
4, I adx=
5. Hamuiure dbopmyny 3amens: [IEPEMEHHOH B HeoNpeaenéHHoM HHTErpae.

6. Beruncimre: a)J'(—2:3—x)—-dx; 6) Isin(4—5x)-dx; B) J‘6x:lnxdx.
X

Camocmoamensnas paboma No 4
CamocrosTensnas pa6ota ma 2 BapHaHTa, o TeMe «MHTerpanpHOe Mcymcienme
(DYHKUHHT 0XHOM IepeMenHOl

b a
1. 3Havenue HHTETpana I f(x)dx paBHO —% Haiinure 3nayenye _[ S(x)dx .
a b

2. Hantmiure hopMy.Ty 3aMeHEI epemenHo AJLSL OLIPENENIEHHOTO HHTErpaa.

3. KpuBonuneiinas Tpaleus orpaHuYeHa TUHUAME: X = a, X = B, y=0,y=1(x).
3anumure (bOpMyITy Mms BEIYMCIEHMs TUIOMIANHN (UTYPEI, €CITM OHA PACIIONOKEHa
HIKe ocu Ox.

4. Hammummure popmyy Hsrorona-Jleit6uuna nms BbIYHCIIEHHS ONpeIeEHHBIX
HHTETPAJIOB.

5. Ilepeuncrure croiictpa ONpPENENEHHBIX HHTErPAIOB.

NG
o xdx
6. BLI‘-IHCJ'[PITCI a) HCHOHBSYH METOI 3aMeHbI HepeMeHHOHZ I—_z R
14 44+ x

2
0) npuMeHsis METOI HHTETPHUPOBAHHUS IT0 YACTIM: f (1-2x)Inxdx.
1

Camocmoamensnasn paboma Mo 5
CamocTosTensHas  paGora ma 2 BapuanTa, mnmo Teme «YucioBele u
QYHKIHOHAIBHEIE DAL



I. yCTaHOBHTC COOTBETCTBUE MCXKIY psanamu:

=2 = (—-1)"(n+22).’. = (x—15)
1) ;3”, 2) ;———_4112 ; 3) nzzl——_n! M HX
Ha3BaHUAMHU:
4. 3HaAKO4epeNyIOLIHIICS; 0. cTenenHoif; B. 3HAKOMOJIOXKHUTEIIbHBII;
. FEOMETPUYECKHIA; A. OTpHUIIATEIbHbIH,

2. B pe3ynrTare HCCII€LOBaHUd 3HaKOIIOJIOXHUTEIEHOTO piAla Ha CXOOUMOCTH C
ITOMOIIBIO PaduKaibsHOro NIpH3HaKa KOH.IH, YCJIOBHEM CXOJHMOCTH ABJIACTCH

3Hauyenue K = lim Va, ...

a)k>1; 6)k<1; B) k=1; r)k#0
3. B dopmynuposke Mpu3HaKa cpaBHeHus:  «llycmo Odansr Osg pada c
nonoACUmMeEnvHbIMU YneHamy iun (1) u ivﬂ (2). Ecnu npu n- cyuecmayem

5 .U
KOHe4YHvlU npeden omHoweHus obwux unernoe padoe (1) u (2), me. limZr = 4, mo

1—»co v
n

oba psoda nubo 0OHO8peMeHHo cxooames, aubo pacxodsmes (m.e. eedym cebs
O0UHAK060) », 3HaYeHHe A JOJKHO OBITE. .. a)
A>1; 0)A<I; B) A=1]; I)A#0

> 2n+1 = s .
4. I[aH pan Z Snn’ ; HaPI,ZIHTe YCTBECPTHIU 3JIEMEHT AdHHOTO pana.
n=1 e

o0

3 "
5. Onpenenure, cxonures wiu PacxomuTcs psn E —5 - OOBsICHUTE CBOI OTBeT.
n

n=1

Camocmoamensvuan paboma No 6
CamocTtosarensuas pabora Ha 2 Bapuanta, mo Teme «/Iuddepenumnansuoe
HUCYHUCIICHHE (DYHKIMH HECKONbKHX [IEPEMEHHBIX)
1. Haltinure gactasre TIPOM3BOJHBIE TIEPBOTO U BTOPOTO HOPSIKOB QyHKIHH:

u =In (2xy) — &> + y*-sin3x + x’y’.
2. Uccnenyiire dynximio Ha 3KCTpeMyM: u = 20xy’ — 2x* — 20x +15.
3. Hcnone3sys dopMyny npHOIMKEHHEIX BBIYHCJICHUH, HaHIUTE 3HAYEHUU
BBIPa)KEHHUS; 9,0’05'1,972

Camocmonmensuan paoma No 7
Camocrosrtensnas paGora Ha 2 BapHaHTa, 1o teme «MHTerpansHOe HcUMCeHHe
(DYHKLIHH HECKOTBKIX TIEPEMEHHBIX)

Borauciute kpuBonnHeiinbit HHTErpa §5x-dy+ y-dx TIO 3aJlaHHOMY KOHTYpy L,

L
rie L — KOHTYp TpeyroibHHKa ABO, O(0; 0), A(0; 2), B(- 2; 2); mnpeo6pa3yiite
€ro B IBOHHOM HHTerpan (1o popmyie I PYHA) W BEIYHCIIUTE ero, MeHss IIpeIeE
HHTETPUPOBAHUSI.

Camocmonmensnan paboma Ne 8



Camocrosrensuas pabora Ha 2 BaphaHTa, no teme «duddepennuansunie
YPaBHEHHS U HX CHCTEMBI)
1. Permnts nuddepenuuansume YPaBHEHHS [IEPBOTO TIOPSAKA:
-y =3
1) 3;0 i}O, 5 2 2) (x2 +y2)dx—xydy= 0; 3) y'-x+§-y=0.
2. Penmuts nuddepennmansunie YPaBHEHHMS BTOPOTO HOpsIKA:
a) y’' -7y + 12y =0;
6) ¥y’ +6y +9y= 0;
B) y’+9y=0;
r) y’- 5y’ + 6y =2-cosx — METOIOM HEOIPENeNEHHBIX K03 HULIHEHTOB;
) ¥’ -5y +6y=2-cosx — METOAOM BapHalluM ITOCTOSHHBIX,

Camocmoamensnan paboma Ne 9

CamocTrosTenbHas pabora mHa 2 Bapnanta, mo rteMe «/luddeperrmanpusre

YPaBHEHHS U UX CHCTEMBI»

Peurute JIMHEHHYI0 OXHODPOJHYIO CUCTEeMY nubpepeHnransHbIX YPaBHEHHI:

{yl '=3y; +2p,;
Y2'=3y, +4y,.

a) METOZIOM HCKITIOYeHH s HEH3BECTHBIX;

0) MeTozmom Diinepa (Metomom COOCTBEHHEIX BEKTOPOB);

B) HalTH YacTHOE pelreHwe CHeTeME] TIpH 38 TAHHBIX HAYAIIBHBIX YCIOBHSIX

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

e y1=yi(x), y2=ya(x)

Camocmoamenvuan paboma No 10
CamocroaTensnas paGora ma [0 BADHAHTOB, 110 TeMe «DJeMEeHTE
MaTEeMaTHYECKOH CTATHCTHKUY)
. Hmerorcs nanueie MHTCPBATIOB MEX]Ty paspsiiaMu HefipoHa 3PUTENILHOH KOpEI
KpOJIMKa B M/ceKk:
200 8 14 33 256 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 4z 54 49 a2
535 53 47 73 11 58 121 144 53 265 9
57 75 108 65 14 11 7 08 140
[TocTpouts cratucriueckoe pacnpenenenye BEIOOPKH; HOCTPOHTH MOMHUIOH H
THCTOTpaMMy YacTOT, HdaTh XapaKTePHCTUKY pacIIpelleNleHns IIpH3HAKa,
BBIMHCIIMB [UIs 9TOTO: a) MenuaHy; 6) Mozy; B) CpeflHEe aph(MeTHIeCKOE; r)
JHCIIEPCHIO; M) CpeliHee KBaApaTHYHOE OTKIOHEHMeE., ITpoBepuTs
THIIOTE3y O HOPMAaIbHOM paclpeneieHHu BBIOODKH, HCIONB3ys MeTon v
Iupcona.



2. Ilo nanHBIM CACAYFOWIEH TabImuIbI  ompenemurs BHI KOPPENAIUOHHOM
3aBHCHMOCTH, BBIYHCIIUTE KO3 UIMEHT Koppensuun u COCTaBHTE YpaBHEHHS
NPSAMBIX PETPECCHH:

XDy | 75185]95 [105[ 115 125]135] 145
170 | 1 [ 3

175 1264 |1 1

180 4 113|111 |3

185 5141275

190 8 1 5] 43 |1
| 195 2 121701 1

Bonpoce k IK3AMEHY
1 cemecmp

MmuosxectBo. Bunsr MHOECTB, ONpeIeIeHH L, IPHMEE.

IToamuOXecTBO. PasHocTs MHOJKECTB, PABEHCTBO MHOKECTB.

Iepeceuenne u 06benuHEeHME MHOXecTB. Onpenenenue, CBOMCTBA, IIpUMEPEL.

Buzer otobpaxenuit MEX Iy MEOX)ecTBamu. Ompenenerus, MIPUMEDEL.

- Ilpsimoe npouseenenne MuoYKecTs,

Huarpammer Oiinepa-BenHa kak TCOMETpHYECKas MIIIOCTpaNys oeparuit Haj

MHOXECTBaMH,

HHcioBble MHOXECTBA, MHOXKECTRO KOMILIEKCHBIX YHce],

Onepaimn  cnoxenus, BRIMTAHHS, YMHOKEHHA H [ENEHHS Ha MHOKECTBe

KOMILJIEKCHBIX YHUCel,

9. Onepauuu Bossenenms s CTCNICHP U H3BICYEHHA KOPHA N CTEHeHH mu3
KOMILTIEKCHOTO YHcTia,

10.ITpsmoyronsras ACKapTOBa CHCTEMa KOOpPAMHAT, IUIHHA oTpeska. Mertog
KOOpZIMHAaT Ha MJIOCKOCTH, IeOMETPHYECKAs CHCTeMa YPaBHEHHH C OByMs
[IEPEMEHHBIMH.

11. ITonsipras cucrema KOOpIHHAT, IOCTPOEHHE TOYEK.

12.®@opmyner mepexona or TIOJPHBIX K MPAMOYTOMBHBIM KOOPIHHATAM, OT
TIPAMOYTOJIbHBIX K IOJIAPHBIM KOOPAMHATAM.

13.lenerne otpeska B 3aganHOM OTHOIIEHHUH,

14.ITpsimast nunus Ha ILTOCKOCTH, CIIOCOOBI 381aHUST U BHIBI YPaBHEHHI].

15.Vpasrenue npsmoii ¢ YTTIOBBIM KO3 QHUIIHEHTOM.,

16.061mee ypaprenue TIPSIMOMA.

17.0OcHoBHEIE 3anaun Ha TIPAMYIO.

18.Kpusele Broporo mopsika: OKPYXHOCTB.

19.Kpussie BToporo TIOpsAKa: 3JIIHUIIC.

20.Kpussre BTOpOTro NopsiAKa: rurep6ona.

21.Kpussie BToporo mopsiaxa: napabouia.

22.Dn1eMeHThI aHAHTHYeCK Ol T'COMETPHH B IIPOCTPAaHCTBRE.

23.Matpuupl, BHIBI MAaTpHII.

24.0Omnpenenureny BToporo u TPETBEro MOPANKOB, CBOMCTBA ONpenenuTeeit.

25.0nepauuu Hag MaTpUIAMH: A =B, A-B, A+B, 1-A, AcR.

Y N B W R =
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26.0nepauun Hajy MaTpumamu: 4-B; 4.

27.Penrenne cructem ABYX JIMHEWHBIX YpaBHEHHI ¢ HABYMS HEH3BECTHLIMH.

28.Pemenye cucrem TPeX JHHEWHBIX ypaBHeHHit ¢ TPCMs NIEPEMEHHBIMH: MeTOo.
Kpamepa.

29.Pemenue cucrem TPEX JIMHEHHBIX YpaBHeHHil c TPEMA mepemMeHHBIMH: MeTO[
I'aycca.

30.Pemenue cucrem TPeX JMHEHHBIX YpaBHEHHil c TPEMS TepeMEHHBIMH:
MaTPHYHEINA METOT.

31.Onpenenenye u cioco6sr 3allanus QyHKIwmA, 0630p SJIEMEHTAPHBIX ()YHKITHA,

32.Ilpenen GyHknmu, ocHOBHEE TEOPEMEI O TIpefeax.

33.Metons! BEIMHCTCHIS IPeNeIoB QyHKIHi,

34.HenpeprIBHOCTS byHK 1M, TIPUMEPBI HETIPEPLIBHAIX U Pa3pPhIBHIX byHKIWMIL,

35.I1pousBonuas (YHKUHMH, OCHOBHBIE TpaBuIa nu¢GepeHuupoBanys.

36.IlpousBonnsie INIEMEHTAPHBIX YHKI[HIA,

37. Iuddepenrman dbyHKUHI, ero npumerenye,

38.Ilpunoxenns [IPOM3BOTHOM (YyHKIIMI,

39.ITpousBonusie 1 IudbepeHIrabr BRICIIIXK TTOPSAIKOB.

2 cemecmp
. IlepBoo6pasnas u HEOIIpeeNIeHHEIH HHTerpar,
2. OcHoBHbIe cBOlicTBa HCOTIpENIeJIEHHBIX MHTETPAIOB, Tab/uIa HUHTETrpalioB.
3. OcHOBHEIE MeToEI MHTEIDHPOBAHHS, HHTEIPUPOBAHHE APOOHO-palHOHATbHEIX
1 TPUTOHOMETPHIECKHX (hyHKI[MiL,

[E—

4. Onpenenennsprit UHTETPAJ, OCHOBHLIEC CBONMCTBa, CBS3L C HEOIIpeaelIeHHBIM
HHTETPAJIOM.

5. OcHoBHEIE METOJBI BEIYUCIICHUS OTIpE/IeIeHHBIX HHTErpaos.

6. Ilpunoxenus ONPEAENICHHBIX HHTETPAJIOB,

7. HecoGcTBeHHEBIE HHTErpajbl, KX CXOJHMOCTD.,

8. Yucmnosnle PAOBL C IOJOXHTENbHBIMI ‘ICHaMH, OCHOBHBIE MOHSTHH,

Heo0X0lMMOe M JoCTaToYHEIe YCJIOBHS CXONMMOCTH (IIpH3HAKH CpaBHEHHH],
Hanambepa, Komn).

9. 3HakonepemenHbIe n SHaKOY€PEAYIOIMUECS PSIBI, OCHOBHEIE TIOHSTHS, MPH3HAK
Jlelibunna, uccnenosanue ua YCIIOBHYIO ¥ a0COMIOTHYIO CXOMAMOCTE,

10. ®yHkuHOHANEHEE PAIBL, CTCIIEHHEIE PAIBI, 06J1aCTh CXOMUMOCTH,

11. Paper Tetinopa u Maknopena, pasnoxenne s PSR SIEMEHTapHBIX (DYHKITHIA.

12. Tlpumenenue psos B NPUONMKEHHEIX BEIYHCICHUIX (BBIYMCIIEHHE 3HAYEHMIL
TPUTOHOMETPHYECKHX byHKIMH, PanuKaos, ITOKa3aTeTbHBIX u
JIOTapH(MIYECKHX BbIPaKEHHUH, ONpPEIENEHHBIX HHTErPAJIOB).

3 cemecmp
l. ®yHkumn HeckombKHX [IEPEMEHHBIX, O0003HAYEHHUS, OCHOBHEIE TIOHSATHS,
00J1acTh OnpeneneHus, MMHEUN 1 TIOBEPXHOCTH YpPOBHS,
2. Ilepenen ©HII, HEIIPEPLIBHOCTS.
3. YactHele mpom3BomHLIE OHIT, aubdepennuans, AupdepeHIEpoBanme
CJIOXKHBIX OYHKIHI U HeSBHBIX QyHKIWmiL,

o1~



4. YacrHsle TIPOM3BONHEIE W nuddepeHHansl  BbICHINX nopsakos HII,
[IPUMEHEHHE B IPUOTHIKEHHBIX BEIYHCIICHUSX.

5. DneMeHTsI TeopHu mos: TIPOH3BONHAS 110 HANPABJIEHHIO, MPaIHEHT.

6. Kacarensnas mrockocts u HOpMaJib K [TOBEPXHOCTH.

7. Oxcrpemym OHIT: JTOKaJbHbIH, T106aTbHBIN, YCIOBHBIIA.

8. MeTon HauMeHbIHX KBaJpaToB.

9. JlBotiHolt uHTerpa: OIIpeAe/ieHne, CBOMCTBA, METOIbI BEIYHCIICHES.

10. 3amena nepemeHHOM B MBOMHOM HHTETpaje.

11.  OcHoBHble npHIOKEHUS ABOHHOIO WHTErpana: BEIYHC/ICHHE TUIOIIAIeH,
00BEMOB, Maccsl, IIeHTpa TAKECTH, CTATHYECKUX MOMEHTOB, MOMEHTOR HHEPLIHH,
12. Tpoitroi unTerpa: OIIpe/IeICHUE, CBOMCTBA, METOABI BEIYUCIICHS.

13. 3amena nepemennoii B TPOHHOM HHTerpalre.

14. OcHoBHBIE MpHTOXEHMS TPOMHOTO MHTerpasa: BEIMHCICHHE 00BEMOB, Maccl,
LCHTPA TSIKECTH, CTATHYECKHX MOMEHTOB, MOMEHTOR HHEPIIUH.

15. KpuBonuneiinsie MHTETpajbl TIEPBOr0 poia: OCHOBHBIE IOHSTHS, OCHOBHEIE
CBOMCTBA, METOMBI BEIYHCIICHHUS, OCHOBHEIE MIPHIIOXKEHHS.

16. KpuBonuneiinsie MHTCIPabl BTOPOTO POJA: OCHOBHBIE IIOHSTHS, OCHOBHBIE
CBOKHCTBA, METOIbI BEIYHCIICHHS, OCHOBHBIE TPHIOKEHHS.

17. Vcnosue ueszaBucumocTy KPHBOJIMHEHHOTO HHTETpajia M0 KOOPLHHATAM OT
IIyTH WHTETPHPOBAHHMS, MHTEIPUPOBAHHE IIOJHBIX nuddepennuanos, dopmyna
I'puna. Haxoxnenue QyHKuum o eé IosHOMY nuddepenunary.

4 cemecmp
I. luddepernuansueie ypasrenns. OcHOBHLe nouATHA. J{udpdepennmansurie
YpaBHEHHUs 1l-oro mopsinka. Teopema o CYWIECTBOBAHHH M €IHHCTBEHHOCTH
PCLICHAS MM EPEHINAIBHOIO  YpaBHEHH. Obmee u wactHoe pernenus
Au(depeHIHaNbHOTO ypaBHeH s IIEPBOTO MOPSIKA.
2. YpaBHenus ¢ paspensromuamucs nepeMeHHbIMH. [IpuMeprr
3. OnnoponHsie guddepernuanpmbre ypaBHeHHs. MeTob!I pemenus.
4. Jlunetinsie nuddepenumansmre ypaBHEHuUs 1-oro nopsgka. Meron Beprymu
PCLICHHUS JTMHEHHBIX TU((epeHIHaTbHEIX ypaBHeHHH. [Ipumeprl
5. YpaBHeHUe B MONHBIX mupdepennanax. VpasHenue Bepuymmu. ITpumeps!
6. JluddepeHunansusie ypaBHEHUS BBICIIHX NOpsinKoB. OCHOBHbBIE MOHSTHSL.
IIpocTeiimme ypaBHenus n-oro nopsiaka. Ipumeper.
7. Nuddepennnansurie YPaBHCHHA  BBICIIMX  TOPSIKOB, JIOMYCKAIOLIHE
TOHIDKEHUe ropsiaka. Merons pemenus. [TpuMeps.
8. JluneitHble ogHOpOIHEIE AuddepeHInaibHEe ypaBHeH S BTOPOT'O MOPSIKa C
IIOCTOSHHBIMH K03 dunmentamu. Obiiee H yacTHOe peLIeHus.
9. JluneiiHble HeoMHOPOIHEIE AU} peperIHalTbHbIe ypaBHEHHS BTOPOT'O IIOPSIIKA C
OCTOSTHHBIMHU K03 dunrenTamu. MeTon Bapuauyu IIPOM3BOJIBHBIX ITOCTOSHHBIX.
10. Jluneiinsre HeonHOpoHbIe NHpdepeHIHATEHEIE YPaBHEHHUS BTOPOTO MOpPsKa
C IIOCTOSHHBIMH KOd(dHuImeHTaMu. Metoj HEOTIPEAeIEHHEIX KO3 QHIIHEHTOB
(Bun npaBoit yactu f(x) = eﬁx(Pm(X)cos Bx + Q(x)sinpx). IIpumeper.
11. Cucremsl nuneitnbx TAQGepeHIManbHEIX ypaBHEHN I, METO HCKITFOYEHHS
HEU3BECTHEIX, METOX Ditliepa.
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IIPOH3BOJIbHBIX IIOCTOSHHEIX.

13. Tipumeps npmxmanmsix 3a/la4, pelllaeMBIX C IIOMOILbIO auddepernrans ek
YPaBHEHHH.

14. Bungr KOMOHMHATOpPHBIX COCNMHEHNH, onpenenenus, bopmyneL.

15. Buner co6brtai, KIaCCHIeCKOe OTIpe/ieNIeHre BepOSTHOCTH COOBITHSL.

16. Teopems! croxenus H YMHOXeHUus BCPOSATHOCTEH, dopMyna momHOM
BEPOSITHOCTH COOBITHS.

20. Tlomstee o CTaTHCTHYECKOH COBOKYIHOCTH, BeIOOpKe. CraTHCTHYecKoe
pactpenenexue BeIGOpKH. OMIIMpHYecKas DYHKUHS pachpenemenus. Ionuron n
THCTOrpaMMa.

21. Xapakrepucuky SMIIMPUYECKOTO PacpeneeH s i Hx BEIYHCIIEHHE.

22, TIposepka CTaTHCTHYECKUX  TUIIOTE3, CpaBuenue SMIIHPUYECKUX
paclpeieneHuii ¢ HOpMansHBIM pacnpenenenveM u Apyrumum TEOPETUIECKUMHU
pacnpeneneHusIMy.

23. CraTucTudeckas onenka lapaMeTpoB pacmpenenenus. Ouenka TeHEPaTbHOH
cpennei. Ouenka TCHEpaNbHOHN qHUCTIEpCHH.

24. WntepBannHas omenxa, HoBepurenpHerit HHTEpBan an1 MO HopmaneHOro
pacmpenenenus.

25. Ouenkwn I1apaMeTpoB reHepabHOL COBOKYITHOCTH 10 €€ BeiGopke. TouHOCTE
OLEHKH MapaMeTpoB.

26. Tlomsatue o KOPPEIAIHOHHON 3aBHCHMOCTH (JimHelHAS Koppenanus), o
Koo(pduimenTe KOppenly, o yHKIMK perpeccun, o THHMIX perpeccum.

IIpumepsl 5K3amenanHoHRBIX Ouneros
1 cemecmp
1. (16) Nanbl MHOMXecTBE A = {10; 14; 13; 1; 2; 6; 15} u B = {l1; 2; 16; 18}.
Torza pesynsratom onepamid A N B Gyxger MHOMeCTRO ...
1){10; 14; 13; 6; 15}; 2){10; 14; 13; 1;2; 6; 16; 15; 18}; 3){1;2}; 4){18; 16}.

2. (16) Onpenenurens paBeH ...

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

3 4 =3 .2
3. (16) 3amaubl Matpunpr A = (O 2} u B = (1 4}. Torma pemenmnem

MAaTpHIHOTO ypaBHeHua A + X =B  spusercs ...

-8 -2 2 -6 -2 6 8§ 2
. . . 4 .
OGS 20Tty
4. (16) Nanwr MaTpulbl A pasmepHocTH 36 u B pasMepHOCTH  6x3.
ITpouzBenenue A-B CYIIECTBYET U HMEET Pa3MEPHOCTS ...
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1)3x3;  2)3x6; 3)6x6; 4) 6x3.
5. (36) Eciu (xg; Yo; Zo) PELIEHHE CHCTEeME] JINHEHHBIX ypaBHEHHIH

¥ = ¥ % 2z = B§,
-x + 2y + z = -] Toraa Xo+yop+z, paBHo ...
4x + 3y - 3z = -5

1) 4; 2) -2; 3) 2; 4) 3.
6. (16) [lanbl 1Ba KOMIIEKCHBIX YHCA B anrebpandeckoii hopme z; = % - %z’ U

Zy = -;15 — -;:z'. Torzma cymma uncen z, u z, paBHa ...

1)3-i; 2) 2-1i; 3) 2 4) - 2.
7. (16) 3na4enve QyHKIME f(z)=2z—iB Touke zy = 1 + 2; PaBHoO ...
8. (26) Ionsapusie KoopauHatel Toukd A( -1; 1) paBHbI ..
9. (16) PaccTosiHue Mexay Toukamu A (1;-3)u B (- 2; 4) pasHo ...

) V105 2) v2; 3) V50; 4) 433
10.  (26) Cxanaproe NPOM3BCACHHE BEKTOPOB B KOOPAHHATHOM hopme
oTpezeseTcs GopMyIoir ...

a a, a i ok
) ab,c=|b, b, b,; 2) axb=lp, b, b;
c ¢ ¢ & o o
3) ;-B=al-b1 +a,-b, + a,-b,; 4) E-Bza]-bl = ay by
11. (16) YrmnoBoii ko3¢ dunmenT npAMoH 2x+y+7=0 papeH...
1)-2; 2) 2 3)7, 4) 3,5.

12. (26) Kanonuueckoe YPaBHEHHE NPAMOH, 3aaHHOH TOYKOH M HANpaBIIOMHM
BEKTOPOM MMEET BH] ...
1) x=x _p=2; 2) =% _ y-» ; 3)y=kx+b; 4)a(x—xg) + B-(y—1ys)=0.
q a Xy =X Y. =0
13. (26) Ecnu nnockocts Ax + 2y + 5z — 9 = 0 mpoxozxuT uepes TOYKy M(2; — 1;
3), To 3HaueHue KO PUIHEHTA A PaBeH. ..
1)-1; 2)-2; 3)3; 4)2.

2

2
14. (16) Ypasuenue % - 126_ = 1 Ha TJIOCKOCTH ompenerser ...

1) smane;  2) runep6ony; 3) OKPY>KHOCTb; 4) mapaGonty.
2 2
15. (16) Sxcuenrpucurer TUIIEPOOIIBI f—6 ey paBeH ...

9
1)4/5; 2)4/3; 3)5/4; 4) 3/4.
16. (36) KomuuecTBo uemsIx wmcen NPHHAIVICKAIMX 00JIaCTH OIpe/eIeH s
V9 —x?
x+2
17. (26) IlpousBonnas dyHkumu y=2e"-4 umeer BH] ...
1) 6™ 2) 26 3) 2¢—4; 4) 6¢*—4.

? 0%
18. (26) 3navenne npegena lim—* *2*~!  pamHo
(26) Bl xﬂ5x3+4x2+2 P

byHKUHH y = PaBHO ...
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19. (16) W3 npusengunbx TIPENICIIOB  yKaKHUTE Te, KOTOPhle BBEIYHMCIISIOTCS C
TIOMOIIIBO [IEPBOTO 3aMEYaTENLHOTO TIpeea . .,

— g3 X e .
1) lim 28 . 2} [1+iJ; 3) lim —2=% =3 &) 1y 2088

=yt —x— ¥ha 2x e X x5 >0 5%

20. (16) lpoussoxnas BTOporo MOpAKa QYHKIMY y = sin 5X uMeeT B ...

2 cemecmp
1. (26) Ykaxure BCe BCPHBIC yTBepxkaeHus (C — Mpou3BoIbHAs IIOCTOSTHHAS )
0] f() gy = [ f(x)dix- [ gx)a ) [k fx)yad=k- [ f(x)dx
dx
3)Ix2+1 =—arctgx + C 4)J-e"dx=e’+C

2. (56) Haiinute 3nauenmue HHTErpana; J' e*-cos(l+3e")- dx
3. (86) Halinure 3uauenue ILIoIany KpMBOJIMHERHON Tpamenuy, OrPaHHYEHHOMN
JIHHUSIMH

y=+x; x=4; y=(
4. (26) B dopmynuposke HPU3HaKa CpaBHEHHA: «[lycmb Oanvr dea psda c
NONOACUMENLHBIMU  YeHaAMY iun (1) u ivﬂ (2). Ecru npu n—w cyujecmeyem
KOHEUNblll npeden omHouenus obwux uienoe pAoos (1) u (2), me. lim%e = 4, mo

B—»c0
vﬂ

0ba pada nubo odnospemento cxooames, aubo pacxodsmes (m.e. sedym cebs
00UHAK080)», 3HAYeHHE A MOIKHO OBITE. .. a)A>1; 6) A<I;
B) A=1; rNVA#0

0 (R
3. (56) HUccnenyiite psin Ha cxoquMOCTD: > C 12)n i

6. (86) Paszmaras [IOZIBIHTETPAIHYI0 (DYHKLIMIO B Dsif, BBIYHUCIHUTE HHTEerpan

n=2

x’-e*-dx ¢ TO4HOCTBIO 110 € = 0,001.

SRS e

3 cemecmp
1. (46) Chopmynupyiite He06X0MHMMEIE 1 AOCTaTOYHEIE YCIIOBUS CYIIECTBOBAHHA
JIOKaIbHOTO 5KCTpeMyMa (QyHKIUHU ABYX HepEeMEHHBIX.
2. (66) Beluucaure, UCIIONB3Ys.  (OPMYIY TpHOMIKEHHEIX BBIYHCITCHHIA:
1,925 . %07
3. (76) ®yHKUus ABYX TepeMeHHbIX 3a1aHa dbopmymoit u = x* + v+ Xy — 6x — 9y
+ 18. Uccnenyiite nandyro GyHKIWIO Ha HATHYHEe 3KCTpeEMyMa.
4. (26) Ecnu dymkumm P(x; y) w Q(X; y) HempepbIBHEI BMeCTe CO CBOMMH
9aCTHBIMHU TPOU3BOAHBIMH B ob6iactd D, To B 3Tolf 06mactu ¢ rpa”uueit L,

CHpase/uInBa (popmyIia §P(x; Y)dx + Q(x; y)dy = ...
k!
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a)_g(g% % gy}—)dedy; 6) Lj(gg - -Z%dedy; B)JJ(-Z—J}Q— - %x]ijdxdy; r)

H[QQ— — ﬁ}dxdy

b O Gy

5. (46) 3anummure (opMyIsl mms paccranoBKE NPENIe/IOB WHTEIPUPOBAHUS B
ABOMHOM VIHTErpalle B eKapTOBBIX KOOpIHHATaX.

6. (76) Berqucnure: §(xy +Inx)dx + (y + 2x)dy, e C — KOHTYp, OTpaHUYHBAIOMIHT
6

00racTs: Yy=X, y=2x- x*.

4 cemecmp
1. (26) Yxaxure nu(bepenratsHoe YPaBHEHHE IIEPBOTO MOPSIKA.

D2xy'=y-xe™; 2) Sy =T=1;3) y-y'=e%, 4) dy=(5+x)ydx

2. (26) Iano naddepenatpHoe ypaBHeHue y" — 15y’ + 6y = 0. Torma
COOTBETCTBYIOMIEE EMy XapaKTepUCTHYECKOE YPaBHEHHE UMEET BHUT ...
) 1+15k+6k*=0; 2) K2 15k+6=0; 3) K’+15k-6=0; 4) K>+ 15k
+6=0.
3. (46) Pemute nuddepennmanpaoe YPaBHEHHE IIEPBOTO MOpPSIKa:
y’cosx = (y + 1)sinx, y(0)=0
4. (76) Pemure nudPepeHLuanbHoe YpaBHeH e BTOPOTO MOPSIKA:
Yy’ +9y=36¢"

S. (36) Konudectso pazmuumprx KOMIIO3WIHH, CONEPKAIIMX YETHIPE LBETKA He
TIOBTODIOIINXCS COPTOB, M3 UMEIOIIMXCS NEBATH COPTOB PaBHO ...

1) 3024, 2) 126; 3) 495; 4) 6561.
6. (16) Mona BapuannorHOro pama2; 3;13;13; 3; 5; 5; 13;5;6;13;9;13; 11
paBHa ...

1) s; 2)11; 3) 2; 4) 13.
7. (56) BeposTHOCTb MonamaHus B MHUIICHB TIPH [IEPBOM BhICTpeIe pasHa 0,7, Ipu
BTOpoM — 0,8, npu tpetbem — 0,9. Haiitu BEPOATHOCTE TOrO, YTO HPH TPEX
BBICTpeNax OyneT XoTs 65 0OAHO Momananue B MUIIEHE.
8. (36) Ilyctp X - AUCKDETHasA CllydaiiHas BENWYHHA, 3aaHHAS 3aKOHOM
PacrpeneneHns BeposSTHOCTEH:

X; -1 2
10,510,

Halinure maremaTtmueckoe OXKHMIaHUE K CpeIHee KBaJpaTHYecKOoe OTKIOHCHHE
3TOH CITy4aiHOM BeJTHYHHEL,

9. (36) BexoxecTh ceMsIH cocTaBiger 70%. Hailinure BEPOATHOCTh TOI'0, YTO H3
IIATH IIOCaXEHHBIX CEMSH B30MIYT He MeHee Tpex.



6.5. ®ony onenoYHLIX cpeacTs

Honueri  6ank  3amanui AJIL  TEKYIETO, pyOesKHBIX KOHTpoJel wu
[IPOMEKYTOYHOH arTecTammm o AHCLUHMIIIHHEE, TOKa3aTeny, KPUTEPHH, IIKaIbI
OLCHHBAHHA  KOMIIETEHIIHI, METONMYECKHEe  MaTepHabl, OTIpeaensroIHe
TNIPOLENYPbl OLEHWBAHHS 06PA30BATEEHEIX PE3YIIbTaTOB, NPUBECHBI B y4eGHO-
METOANYECKOM KOMIUTEKCE MUCIIMIITHHEL.

7. OCHOBHASI 1 AONMOJIHHUATEJILHAS YUYEBHAS INTEPATYPA
7.1. OcHoBHas yyeGHas JHTEpaTypa

1. BaBpun U. Y. Beicuiag MaTeéMaTuka. — M.: Usnarensckmii LEHTPp «AKameMusy,
2002.

2. TI'eBopksn I1. C. Bricmag Matematuka. JluHelnas anre6pa u aHAJINTUYECKas
TCOMETpHs. — 2-¢ u3n., uenp. u fnom. — M. : DOU3MATIINT, 2014. — 208c¢. — Hocryn
13 ObC «Koncynprant CTyJeHTay

3. I'eropksin T1. C. Bolcuiag MareMaThka. OCHOBBEI MaTeMaTHYeCKoro aHallu3a;
Yuebnuk ns Byszos. — M.: OU3SMATIINT, 2011. — 240c. — Hoctyn u3z BBC
«Koncynbranr cryzentay

4. I'mypman B. E. PykoBozctBO K pemenmo 3d[1a4 10 TEOPHH BEPOSTHOCTEH M
MaTeMaTH4eCKOH cTaTHCTUKe: VYyef. ITocobue — 12-e H31., mepepab. — M.:
Bricmiee 06pazoBanue, 2006.

5. Muxees B. U., Iapmouenko 1O0. B. Bricmas MaTeMaThKa, KpaTKHii Kypc:
Y4ebHoe mocobue. — 2-e U3a., ucop. — M.: OU3SMATIINT, 2008. — 196¢. —
Hoctyn u3 36C «KoHCynbTanT crymenTay

7.2, lonoHATeIbHAS JIHTEpaTypa

1. Byrpos 5. C., Hukombckuii C. M. C6opuuk 3anay mo Bbicmeit MaTeMaTHKe:
YuebHoe mocobue. — 4-¢ u3n. — M.: ®U3MATIIAT, 2001, — 304c. — Hoctyn u3
9bC «Koncynsranr CTyZeHTa»

2. ly6poBckuit B. B. O6bIKHOBEHHEe IuQbepennyansHble ypasHeHms, Teopus u
TIPHIIOKEHHUSA [ DIIeKTPOHHBIH pecypc]: yue6. mocobue / B. B. Hy6posckwii, C. U.
Kan4enko — Mocksa: OJIMHTA, 2015. — 180 ¢. — DBC «KoHcynpraHT cTynenTay
3. Jlexuuu mo MaTeMaTtiieckoMy aHamusy. U.II [DnexTponnbrit pecypc] : yueGHoe
nocobue / B.T. Jly6posun - Kasans : W3n-Bo Kasan. yu-ta, 2016.

4. JIynry K. H., Makapos E. B. Bricmas MaTeMaTuka. PykoBoncteo k pemenuro
3ajad. T.1. — 3-e u3n., mepepa6. — M.: OU3MATIINT, 2013. — 216¢. — Hoctym us
9BC «Koncynprant CTYZIEHTa»
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5. Maremaruka: yue6moe noco6ue/C. 1. Hcaesa, JI. B. Knay6, E B. IOpsesa —
KpacHospck: Cub.denep.yn-t, 2011. — 156¢. — Hoctymr us DBC «KoHcynpranT
CTyIeHTay

6. Janko ILE., TIlomos AT., KoxeBHukosa T.4. Bricimas martemaruka B
YUP2XKHEHUAX U 3ana4ax. U. I. — M.: Bercras mKona, 1999, — 304 c.

7. Hauko ILE., ITomos A ., KoxeBHukosa T.S. Bricmag MaTeMaTHKa B
YUPOXHEHHAX 1 3ama4ax. Y. II. — M.: Berciag 1KoJa, 1999. — 416 c.

8. YYEBHO-METOIHYECKOE OBECHEYEHHUE
CAMOCTOSTEJLHOI PABOTBI OBYYAIOLINXCS

1. MaTemaTuka [DnexTponHbIit pecypc]: Marepuansr ms IIPAKTHYECKUX 3aHATHUI
M CaMOCTOATeNbHOM  paboTel s CTYNEeHTOB  HampaBieHuii 04.05.0]1
«DyHnaMeHTanbHas u NpUKIanHas xumus», 03.03.02 «Dusukay Yacts | [cocT.:
E. JL Ilorepsiiko]. - Kypran: Wspatenscrso Kypranckoro roCyIapCTBEHHOIO
YHHuBepcureTa, 2019,

2. Marematuka [OnexTponHEIit pecypc]: Marepuans mis IIPAaKTUYECKUX 3aHATUH
U CaMOCTOATENbHOM  paboTel s CTYACHTOB  HampaBlieHuid  04.05.01
«DyHnaMeHTaIbHAS U IpHKIanHas xumus», 03.03.02 «®uzuxa» Yacts 2 léogr,;
E. JI. Ilorepsiixo]. - Kypran: Usparemscrso Kypranckoro roCy1apCTBEHHOIO
yYHHBepcuTera, 2019,

3. Marematuka [DneKTpoHHEIi pecypc]: Marepuans anst npakrudeckix 3aHATHI
U CaMOCTOATENbHOM  paboThl  Ig CTYACHTOB  HampasieHHi 04.05.01
«DyHIaMeHTaNbHas U TIpEKIIanHas Xumus», 03.03.02 «Duszukay Yacts 3 [cocT.:
E. JI. Tlorepsiixo]. - Kypran: WMzparenscreo Kypranckoro rocynapcrsensoro
yHHBepcHuTera, 2017,

4. Maremaruka [InexTponnsiit pecypc]: Matepuans ais npakTudeckux 3aHsTHiE
H  CaMOCTOATeNIbHOH  paboThl s CTYNEeHTOB  HampaBieHuidi 04.05.01
«DyHIaMeHTalbHAS U TPHK/IATHAS xumMus», 03.03.02 «Duzukay Yacts 4 [cocr.:
E. JI. Iorepsiixo]. - Kypran: Uznatenscrso Kyprauckoro rocynapcreensoro
yHUBepcHuTeTa, 2020,

5. Jludbdepennnansunie YPaBHEHHS [DeKTpOHHBIN pecype]: KOHTPOJIEHEIE
33JlaHusl K BBIIONHEHHIO  CaMOCTOSTENbHOMN paboTel s cTymenros
cnenuansHocted 050501, 140211, 150202, 151001, 151002, 190201, 190202,
190601, 190603, 190702, 200503, 220301, 260601, 280101 / MuHucrepceTBo
oOpasoBaHus u Hayku Poccuiickoii ®enepauun [u ap.] ; [cocr.: B.H. AragoHoBa].
- DJIEKTPOH. TEKCTOBBIE aH. (tun daitna: pdf ; pasmep: 151 Kb). - Kypran:
UsnarensctBo Kyprauckoro TOCynapCcTBeHHOro yHuBepcutera, 2008. - 28 c. -
bubnuorp.: c. 26.

6. Kopocrenesa C. M. MaremaTuxa. Meronuyeckue ykazanus nus TIPaKTHYECKHUX
3aHATHH 10 Kypcy «MatemaTukay mis CTYACHTOB €CTECTBEHHO-TeOrpadpuueckoro
(akynbreTa crenuambHOCTH «BHONOIHSY (011600) u «Teorpacms» (012500) -
H3zn-Bo KI'V, 2000r.

2



9. PECYPCBI CETH «<MHTEPHET>,
HEOBXOIHMBIE [1JI51 OCBOEHHS AW CIIMILIAHE

No HurepHer-pecype Kpatkoe onucanue
1 | mathelp.spb.ru Jlexnuu no BeIcnIelt MaTemaTuke
2 | highermath.ru Kypc BEICIIel Matemaruku
3 | http://ru.wikipedia.org SHUUKIIOMeaHs Bukumnenus
®QenepaiabHbIid TOPTAT «Poccuiickoe
4 | http://www.edu.ru/ Siina P

00pa3oBaHue»

Hopran siBasieTcs cocraBHOM yacThio
benepanbroro moprana "Poccuiickoe
obpazosanue". Comepxur pecypchl 1
CCBLIKH Ha PECYPCHI I10 €CTeCTBEHHO-
HayYHBIM TUCUUILTHHAM ((pH3HKa,
MaTeMaTUKa, XUMHS H OHOJIOrHs).

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

6 | http://mathprofi.ru/ Briciias Maremaruxa
7 | http://elementy.ru OHITUKIONe THYeCKUl caliT

Aur OPHTMBI PEMIEHUS OCHOBHBIX 3agaqd

8 http://botaniks.ru/matem.php T PR, s

CaiiT MockoBckoro rOCyIapCTBEHHOTO

9 ttp: .msu.
http://www.msu.ru yHUBepcuTteTa uM. M.B.JToMoHOCOBA

10. ”AHOOPMAIIMOHHBIE TEXHOJIOI' W, IPOTPAMMHOE
OBECIIEYEHME U HHO®OPMALIMOHHKIE CITPABOYHBIE
CHCTEMBI

Ilpr wm3yvennn xypca HCIOMB3YIOTCA OQHCHBIE mNporpaMMbl  Microsoft
Windows7 Koprioparusnas mmu XP, Microsoft Office, Open Office 4.1.3.
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ITPHJIOXXEHHE 1

AHHOTAITHS K paboueit [IporpaMMe JUCHUITHHE]
MaremaTtuka

obpasoBarepHOIH [IPOrpaMMBI BBICIIETO 00pa3oBaHms —
NPOTrpaMMBI CIIELHAJTUTETA
04.05.01 - OyHaaMeHTAIbHAS U NPHKJIATHAA XHMHS

Hanpasnennocts (poGuITs): AHaNHTHYECKAS XUMHS
DopMbI 06yUeHH s 0uHas

TpynoeMkocTs AuctunIneeL: 21 3E (756 akamemmuueckux 4acoB)
Cemecrp: 1, 2, 3, 4 (ounas (hopma 06yuenms).

Dopma IPOMEKYTOYHOM aTTECTALlHU:

1 cemectp — sx3amen

2 ceMecTp — 3K3aMeH

3 ceMecTp — sKk3amMeH

4 ceMecTp — sK3amen

Conepixanue QUCIHILIHHEL

ONeMeHTHl BeICIIEH ¥  IHHeNHON anreOpel. DJNeMeHTH  aHATHTHYECKOM
FeOMeTpHd. BBesenne B Maremarudeckmii  amamms. Huddepenunansaoe
MCUHCIIEHUE (QYHKUUH OLHON MepeMeHHOi, HHTerpansHoe ucuncnenne GyHKIMH
OJlHOM mepemeHHOM. YncioBsle u (QYHKIMOHANBHEIE PSEI, Huddepenunansaoe
HCYHCIICHHE (QYHKUMH HeCKOIBbKHX NIepeMenHbIX. MHTerpansHoe wucuucnernue
(YHKIHMEH HECKONBKMX IIepeMeHHBIX. Juddepennnansurie ypasuerus. Crcremsr
MU epeHtMaTbHbIX  ypaBHEHHiT, Kombunaropuka.  Duementsr TEOPHH
BEPOSTHOCTEH. JIIEMEHTBI MATEMATUYECKOH CTATHCTHKIL

ac



