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1. TlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI 0 TUCIUIIUHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTaTaMH 0CBOEHHUSI 00pa30BaTeIbHOMH MPOrpaMMbl
(c opuenmayueii Ha Kapmuvl KOMNEeMeHYUll)

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl 00 yUYAIOIIUNACS TOJIKEH OBIIAJIETh

CIIETYIOIIUMHU Pe3yIbTaTaMy O0yUEHHUS 110 TUCITUTUTUHE:

PesynbraTsl 00y4yeHus

®opmupyemas
KOMITETSHITHS (C
YKa3aHHUEM KOJa)

[lpumeyanue

3HaHuUs 1. MaremaTruecKuii 31 (OIIK-3) -I:
ammapar, He0OXOIUMBIHN JUIsL | CIIOCOOHOCTD
pereHHsI WCTIONE30BATh
npodecCHOHANBHBIX 33/1a4 B | TEOPETUUECKUE
00JTACTH XUMHH U OCHOBBI
MaTepUaIOBEICHUS. (byHIaMEeHTaTIbHBIX

pa3enioB MaTeMaTHKA
1 (PU3MKH B
npoecCHOHATBLHOM
JeSITETTFHOCTH.
2. OCHOBHBIC 31 (OTIK-3) -I:
TEOPETUYECKUE CII0COOHOCTD
MOJIOKEHHS CMEKHBIX ¢ | MCTOJIb30BATh
S TEOPETUIECKHE
OCHOBBI
€CTeCTBEHHOHAYYHBIX (byHIAMEHTATEHBIX
TMCIIUATUTHH. pasIeNon
MaTeMaTHKHU U
($bu3uKy B
npodeccrnoHanbHOM
TSI TeThHOCTH.
Ymenus 1. YMeTh pemath V1 (OIIK-3) -I:
TUTIOBBIE YUYEOHBIC 3a1a9H CIIOCOOHOCTh
T10 OCHOBHBIM pas/eaMm HCHOIB30BATE
MATEMATHKI 1 TEOPETHUYECKHE
OCHOBBI
€CTECTBEHHOHAYYHBIX (bYHIAMEHTATEHBIX
JTUCIIATUIHH. pa3/IeroB
MaTeMaTHKHU H
¢buzuku B
npodeCcCuOHATBHON
JICSITeITbHOCTH.

Bragenus 1. Brnaners HaBBIKaMU B1 (OIIK-3) —I:

(HaBBIKHY / OTIBIT paGoThI ¢ yueGHOIM CIIOCOOHOCTh

JeSITETTHHOCTH ) THTEpaTypPOii, OCHOBHOI UCTIOJIh30BATh

TEPMUHOJIOTHEN U reopeTHaeciue
. OCHOBBI
TOHSATHIHBIM armapaToM (byHIAMEHTATEHBIX
0a30BbIX MAaTEMaTHYECKUX U pasIeNoB
€CTCCTBCHHOHAYYHBIX MaTeMaTUKU U
JUCITUTLIVH. ¢bu3uKH B
npodeccroHabHOM




JCATCIIbHOCTH.




2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl

JucuummHa «MaremaTikay OTHOCUTCS K 0a30BOM 4acTH Mpo(eCCHOHATBHOTO IIHKIIA
OOIL.

JucuumumHa u3ydaercs Ha 1 u 2 kypcax B 1, 2, 3 u 4 cemecTpax.

Ji1s1 OCBOEHUS AUCHUILUINHBI HEOOXOIMMBI KOMIIETEHIIMH, CPOPMHUPOBAHHBIE B paMKax
U3y4YEeHHsI IIKOJBHOTO Kypca CIeIyIOIuX JUCIUIUIMH: are0pa, TeOMeTpus, Hayala
MaTeMaTHYeCKOro aHaJIn3a, PU3UKa.

[lepevyeHp AMCUUIUINH, JUIS YCBOSHHSI KOTOPBIX HEOOXOAUMO U3YUYE€HUE TUCITUILTMHBI
«MatemaTrukay: HeOpraHu4eckas XMMUs, aHaAIUTHYECKas XUMUs, PU3NUecKast XUMus,
KBAaHTOBAsl XMMHUsI, OpraHMUYECKasi XUMHsI, OMOXUMUS, XUMHUYECKasi TEXHOJIOTUS H JP.

3. Copepxanue padoueil mporpamMmsl (00beM TUCHUILTAHBL, THIIBI U BUABI Y4eOHBIX
3aHATHH, Y4UeOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITeIbHOI padoThl
00y4yarImuxcsi)

Coneprkanne pabodeld mporpaMMebl npecTaBieHo B [Ipunoxenunl.



4, DoHJ O1LIEHOYHBIX CpeACTB MO ATMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHINI ¢ yKa3aHUEM 3TaNoB X ()OPMHPOBAHUS B NIPoOLecce OCBOCHHUS
o0pa3oBaTe/ibHOM Mporpammbl. Onucanue nokas3aresed 1 KpuTepueB OLEHUBAHNS KOMIIETEHIMH HA
PA3JIMYHBIX 3Tanax ux (OpMHPOBaHNS, ONIMCAHUE IKAJI OLCHUBAHHUSA

OMK-3: cnocobHOCTb MCNOAL30BaTb TeOpPETUYECKME OCHOBbI
MaTeMaTUKu n Gu3nKn B NpodpeccMoHaNbHOM AeaTeNIbHOCT!U.

dyHAaMeHTaNbHbIX pPa3faenos

Ortan [Inanupyemele Kputepuu ornieHuBaHus pe3ynbTaTOB O0yUCHHS
(ypoBeHb) pe3yIbTaThI
OCBOEHUS o0y4yeHHs
KOMIIETEHIN (mokazarenu
2 («He 3 5
u JOCTUIKECHUS 4
yAOBIETBOPUT | («Y IOBIETBOP («OTnuuHO
3aJIaHHOTO («Xopor1oy)
CIIbHOY) UTEIHHOY) »)
YPOBHA
OCBOCHU
KOMIIETEHITHH )
HepBBIﬁ 3HaTh: He wmoxer mnpusectu | Mwmeer mpeacrasnenue | Vmeer Nmeer  uetkoe,
MaTeMaTHYECKUi MIPUMEPBI o crmocobax | MpeACTaBICHHE O | LEIOCTHOE
ITal armapar, HeOOXOANMBIA | HCIOIb30BaHUSA UCHOJIb30BaHUS crocobax HPEACTaBJICHHE O
ISt pCIICHHS] | MAaTEeMaTHYECKOro MaTeMaTHYECKOro HCIOJIb30BAHMUS crocobax
. | mpodeccnonanbHbIx armapara mpu | ammapara NpH | MaTeMaTHYECKOro HCHOJIb30BAHMUS
(HOPOFOBBH/I 3ana4 B 06J1aCTH XMMHH | pEllEHMH 3a1ad B | PENlEHHH 3ajJad B | ammapara Hpy | MareMaTH4ecKor
ypOBeHI:) 1 MaTePHAIOBEACHHS M | 00JACTH XUMHM W | oOnacT XMMHM M | PEMICHHH 33jad B | O ammapara HOpH
OCHOBHBIE MaTepUaTOBEACHUS. MaTepHAIOBEACHHS, XUMHI U | peuIeHHH 3a7ad B
TEOPETHYECKHE 3arTpyaHsiercst B | HO JIOIYCKaeT | MaTepHalioBeNCHMS. | OOJACTH XMMUH U
(OHK_]_) TIOJIOKECHUS CMEXHBIX C OIpENCICHUH 0a30BBIX | HETOYHOCTHU B | Nmeer MaTepHaaoBeIcH
XUMHER TIOHATHH u | hopMyIHpOBKax. TpeJICcTaBIeHUe O | Hsl. Nwmeer
€CTECTBEHHOHAYYHbIX (bopmynrpoBke Vmeer mpencraBlieHne | copepKaHUM YEeTKOe,
JMCLHUILIAH OCHOBHBIX ~ 3aKOHOB | O COZICPXKAHUM | OTJEIBHBIX L[EIIOCTHOE
CMEXHBIX C XHMHCH | OTACIBHBIX pPAa3feioOB | Pa3leioOB CMEKHBIX | HPEACTAaBICHHE
€CTECTBEHHOHAYYHBIX | CMEKHBIX C XHMHEH | ¢ Xumuei | 06 00mmux
JMCLHTLIAH €CTECTBEHHOHAYYHBIX | €CTCCTBCHHOHAYYHBI | 3aKOHOMEPHOCTSI
JIUCLUILINH, HO | X QUCLMIUIMH, 3HAET | X CMEXHBIX C
JIOITyCKaeT TEPMHHOJIOTHIO, XUMHEH
HETOYHOCTH B | OCHOBHBIC 3aKOHBI M | €CTECTBEHHOHAYY
(hopMyITHpOBKaXx. [OHUMaeT HBIX JUCLHIUIMH
CYIIHOCTh ~ OOWMX | M crocobax Hx
3aKOHOMEpHOCTEH HCHOJIb30BaHMUS
ITHUX obnacreit | npu peuieHuu
3HAHMSL. npodeccHoHaNbH
BIX  33a1a4 B
001aCTH XMUMHUH U
MaTepUaJIOBE/ICH
usl.
YMerTs: pemars | YMeer pemars | YMeer pemats | Ymeer pemate | YMeer  pelnartb
THIOBBIE y4eOHbIC | TUIOBBIC 3ajaud W3 | THIOBBIC 3aJa4dl M3 | KOMOMHMPOBAaHHBIC 3aa4n
3a7@4d IO OCHOBHBIM | 0a30BBIX KypcoB | 0a30BbIX KypcoB | 3amaun u3 0a30BBIX | IOBBIMICHHOM
pa3feqaM MaTEeMaTHKH | GCTCCTBCHHOHAYYHBIX | €CTECTBEHHOHAyYHBIX | KypCOB CIIOKHOCTH U3
U €CTECTBCHHOHAYYHBIX | JMCLMILIMH, HO | AWCLMIUIMH. €CTECTBEHHOHAYYHBI | 0a30BBIX KypCOB
JCLHILINH. JOMYCKAeT OT/C/IbHBIC X JUCLUILIHH. €CTECTBEHHOHAYY
OIIHOKH. HBIX AMCIUIUINH.
Bnaners:  HaBbikamu | Bmageer  HaBbikamm | Brmameer  HaBbikamm | Bnageer HaBbikamu | Bmanmeer
pabotel ¢  y4cOHOH | momcka y4e6HOI | BOCIIPOHM3BEICHUS CaMOCTOSTEIIBHOTO HaBBIKAMHI
JINTEPaTypOH, JINTEPaTyphl, B T.4. C | OCBOCHHOrO y4eOHOro | M3y4eHHs KPUTHYECKOTO
OCHOBHO# UCIIOJIb30BaHUEM MaTtepuaia, B IEJIOM | OTAEIBHBIX aHa/M3a yueOHoH
TEPMUHOJIOTUEH U | JJIEKTPOHHBIX BIIAJICCT OCHOBHOH | pa3JenoB y4eOHOi nrpopManyy,
MOHSATHHHBIM pECypCoOB,  YaCTHYHO | TEPMHHOJIOTHEH U | JUTEpaTypHl, YPOBEHb
armapatoM  0a30BBIX | Biajeer OCHOBHOH | HOHSATHHHBIM BJIAJICET OCHOBHOM BJIAJICHUS
MaTeMaTHYECKUX 1 | TePMUHOIOTHEH u | anmapatoM  0a30BBIX | TEPMHHOJOIHEH U TEPMHUHOJIOTHEH
€CTECTBEHHOHAYYHBIX TOHSATHHHBIM MAaTeMaTHYECKUX M | MOHATHHHBIM 1 NOHSATHHHBIM
JACLHILINH. armapatoM  0a30BbIX | €CTECTBEHHOHAYYHBIX | anmaparom 0a3oBbIX | anmaparoM
MaTeMaTHYeCKUX U | AMCIHUILIHH. MaTeMaTHYECKUX U 03BOJISIET
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAY4HBI | (OpMyIHpOBaTh
JIACLHILINH. X JIACIHUILIHH. BBIBOJIBI U
Y4acTBOBATH B
JICKYCCHH T10
y4eOHBIM
BOIpOCaM
0a30BBIX




MATEMAaTUYCCKUX
u

€CTECTBEHHOHAYY
HBIX JAUCIUIUINH.
BTOpOfI yTam | YMers: onpenenste | MoKeT ykaszaTh Ha CrocobeH ykaszaTb CrocobeH ykasaTb Modxer
HEoOXOAMMOCTb HEoOXOAMMOCTb CIeLHalIbHBIC PA3/eibl | CHELUAIbHBIC 000CHOBATH
HPHBIICUCHUS HPHBIICUCHUS CMEXHBIX C XUMHEH pa3zienbl CMEXHBIX ¢ | HE0OXOAMMOCTb
(yF .Hy6 JICHHBI}i| ACTOIHHTENBHbIX CIICIHAIBHBIX MaTeMaTHYECKUX U XUMUEH TpUBIIECHIS
3HaHMI u3 | pasienoB €CTECTBEHHOHAYYHBIX | MaTeMaTHYECKUX U CBE/ICHHIT U3
ypOBeHb) CIeLHANIbHBIX Pa3/e]IOB | MaTeMaTUYECKHX U JIUCLIUILIMH, €CTECTBEHHOHAYYHBI | JOTOJIHUTEIBHBIX
MaTeMaTHYECKUX 1 | €CTECTBEHHOHAYYHBIX | HEOOXOAMMBIC UL X JUCLUILINH, pazzaenos
€CTECTBEHHOHAYYHBIX JMCLUILINH JUIS peleHus HEeoOXOANMBIE JUIS MaTEeMaTHKU U
(OHK‘l) JCLUILIAH JUIsL | peleHHs] KOHKPETHOW | MOCTABJIEHHOM 3a1aun | pelieHust €CTECTBEHHOHAYY
pereHns npobiemMsl B XUMHYECKOI [IOCTABJICHHO HBIX AUCHHUILIHH
podeCCHOHATBHBIX poQecCHOHANBHOM HAaIpaBJIEHHOCTH, HO 3a/1a41 XUMUYECKON | M paH)KHPOBATh
3a1a4. chepe mesATENBHOCTH, JIOIYCKAeT OT/C/IbHBIC | HAIpPaBJICHHOCTH. UX O CTEeNeHH
HO HE B COCTOSTHUM HETOYHOCTH. 3HAYUMOCTH ISt
KOHKPETH3HPOBAThH pereHns
MOCTAHOBKY 3a/IauH. [IOCTABJICHHOM
3a1a4n
(HeoOXoauMEIe,
BCIIOMOTaTeIbHbI
e,
WIUTFOCTPATHBHBIC
u p.)
Bmamers:  HaBbikamu | Mmeer oOree Crocoben Brageer HaBbikamu | Biageer
UCIIOJIb30BAHUS HPE/ICTaBICHHE O HPEIIOKUTh IPUMEPBI | NPUMEHEHUS HaBBIKAMHI
TEOPETHYECKUX OCHOB | BO3MOXKHOCTH UCHOJIb30BAHUS TEOPETUYCCKUX HPUMEHCHHS
6a30BBIX pa3aenoB | MPaKTHYECKOTO TEOPETUYECKUX Mozerneit Ipu TEOPETHYECKUX
MaTeMaTHKU U | HUCIOJIB30BAHUS HPEACTaBIICHHI UHTEpIpeTauu MoJieneit mpu
€CTECTBEHHOHAYYHbBIX TEOPETHYECKUX OCHOB | OTAEIBHBIX Pa3/IelioB pe3ysbTaToB B IUIAHUPOBAHNUH
JMCLUILIAH npu | 6a30BBIX pa3enoB MAaTEeMaTHKU U OT/IENBHO B3SITOM pabor B
pCIICHHH KOHKPETHBIX | MAaTeMAaTHKH €CTECTBEHHOHAYYHBIX | OOJIACTH XMMHUH, HO | NPO(ECCHOHAIBH
XUMHYECKUX 3a/1ay. €CTECTBEHHOHAYYHbBIX | JIMCLUILIMH JUIS JIOITyCKaeT oit coepe
JVCLUILINH B pereHus 3a1a4 OT/IECNbHBIC JIeSTEIBHOCTH U
npoecCHOHATBEHOM npoecCHOHATEHOM HETOYHOCTH. IpaMOTHO
JIeSITEIIHOCTH, HO HE B | JICATENbHOCTH. HHTEpIIpeTain
COCTOSTHUH HX MOJIy4CHHBIX
KOHKPETH3HPOBAThH Ppe3yJIbTATOB.

TIPUMEHHUTEIIBHO K
TIOCTaBICHHON 3ama4dc.

[Noxazatenu chopMUPOBAHHOCTH KOMIIETEHIIHH:
Kpurepusimu oleHUBaHUS SBIAIOTCA Oaliibl, KOTOPBIE BBICTABISIOTCS
NeSATeNbHOCTH  (OLIEHOYHBIE

MakcumyM 10).
[Ixane! orleHUBaHUS:
(Ons1 ox3aMmena:

oT 45 1o 59 6aT0B — «yAOBIECTBOPUTEIHHOY;
ot 60 110 79 6a/I0B — «XOPOIIOY;
oT 80 6aII0B — KOTIUIHON.

ons 3auema:
3auTeHo — oT 60 10 110 peiTrHTOBBIX O0amuIoB (BKI0Yas 10 mOOmpUTENbHBIX OAJITIOB),
He 3auTeHO — oT 0 10 59 pelTHHTOBBIX OaNIoB).

CpelcTBa) 1Mo

HUTOTaM  U3YUYCHHA

IPEnoiaBaTesieM 3a BHJIbI
Moaynel (pa3nenoB  AMCIUIUIMHBI),
NEPEUYHCICHHBIX B PEHTUHI-IUIAHE AUCUUILIUHBI (0715 9K3amMeHa: TEKYIUH KOHTPOoiIb — MakcuMyM 40 Oaos;
PYOEKHBIN KOHTPOJIb — MakcuMyM 30 6ayioB, MOOLWPUTENbHBIE OaIIbl — MakcuMyM 10; 0ns 3auema: Tekymui

KOHTPOJIb — MakcuMyM 50 0amioB; pyOeKHBIM KOHTPOJIb — MakcUMyM 50 0ayuioB, MOOMPUTEIbHBIC OBl —




4.2. TunoBbie KOHTPOJIbHBIE 32IaHUS UJIM UHbIe MAaTEePUAJIbl, HEOOXOAMMbIeE /IJIsl OLIEHKH 3HAHM,
YMEHHUIi, HABBIKOB H OIBITA IeITEJIbHOCTH, XaPAKTEPU3YOIIUX 3TANbl GOPMUPOBAHNS KOMIIETECHIIHI
B Tpoliecce 0CBOEHNsI 00pa30oBaTe/IbHON nporpaMMbl. MeToqu4YecKie MaTepuaJibl, ONpeaesiioime
npoueaypbl OleHUBAHUS 3HAHNH, YMEHHIi, HABHIKOB H OINBITA J1eITEJIbHOCTH, XapaKTePHU3YHOIIUX

3Tanbl GOPpMHUPOBAHUS KOMIIETEH Ui

Ortanel Pesynbrarel 00ydeHus Kommerenmus OLeHOYHEBIE
OCBOCHUS CpeacTBa
1-#1 sran 1. Maremarudeckui OIIK-3: crtocoOHOCTD NunuBuyanbHbIH,
anmapat, HeoOXOJUMBIiA 1 | HCIIOIB30BaTh rPYyNIOBOM OMpPOC;
3HaHus pereHus TEOPETUYECKHE OCHOBBI | TECTUPOBAHUE;
HpOfheCCHOHATREBIX SATAY B byHIaMEHTaTbHBIX MHCHMCHHBIC OTBETHI
pa3zesnoB MaTeMaTUKU | Ha BOIIPOCHI; YCTHBIN
001aCTH XHMUH 1 U QU3HKH B orpoc (BOMPOCHI AJIst
MaTCpUaIOBENCHNA, podeCCHOHAIBHOM CaMOKOHTPOJIsA);
JESTEIILHOCTH. KOHTPOJIbHBIE
paboTHI;
3a/aya;
MPAKTHYECKOE
3a/laHue.
2. OCHOBHBIE OI1K-3: crtoco0HOCTH NHauBuyanbHBIN,
TEOPETUIECKHE UCIIOJIb30BATh TPYNIOBOM OIMPOC;
MOJIOKEHUSI CMEXHBIX C TEOPETUUECKHE OCHOBBI | TECTUPOBAHUE;
XUMHEH byHIaMEHTaIbHBIX MUCHhMEHHBIC OTBETHI
€CTECTBEHHOHAYYHBIX pa3zesnoB MaTeMaTUKU | Ha BOIIPOCHI; YCTHBIN
JTUCIIUTLINH. U QU3HKH B orpoc (BOMPOCHI AJIst
npodeCcCHOHATbHON CaMOKOHTPOJIA);
NESTEIILHOCTH. KOHTPOJIbHBIE
paboTHI;
3a/aya;
MPAKTHYECKOE
3a/laHue.
2-1 JTan 1. YMmerts pemats Tumossie | OIIK-3: cnoco6HOCTH KoHTponbHbIe
y4eOHBIC 3a/1a4H 110 HCIIOIB30BaTh paboTHI;
YMmenus OCHOBHBIM pa3jiesiaM TEOPETUYECKHE OCHOBBI | 3a/1a4a;
MaTEMaTHKHU U byHIaMEHTaIbHBIX MPAKTHIECKOE
€CTECTBEHHOHAYYHBIX pa3zenoB MaTeMaTHKU | 3aJaHHUE.
JTUCIUTLINH. U QU3HKH B
npodecCHOHATbHON
JESTEIIbHOCTH.
3-# oran 1. Bragers HaBBIKAMU OIIK-3: crtoco0HOCTH KoHTponbHbIe
paboThI ¢ yueOHOI UCII0JIb30BATh paboTHI;
Bnaners JIUTEPATYPOIl, OCHOBHOM TEOPETUYECKUE OCHOBBI | 3a/1a4a;
HABBIKAMU TEPMHUHOJIOTHEHN U byHIaMEHTaIbHBIX MPAKTHIECKOE
MOHATUIHBIM anmnapaToM pa3zenoB MaTeMaTHKU | 33/IaHHUE.
0a30BbIX MAaTEMaTHYECKUX U | U (U3UKH B
€CTECTBEHHOHAYYHBIX npodeccuoHanbHOM
JTUCIIUTUINH. NESTEIIbHOCTH.




KOHTPOJIBHO-OLIEHOYHBIE MATEPUAJIBI.
1 cemecmp
KonTpoabHas padora Nel
Tema: AHaIMTHYECKASA TeOMETPHUA HA MJIOCKOCTH.
1. CocraBbte ypaBHenue meauansl AK tpeyronsauka ABC, eciu A (1,3),
B (-2,5), C (1,2).
2. Haiigure yron mexay npsmbivu: (L1 ): 2x+y-5=0u(L2):x-2y +6=0.
3. [IpuBenute ypaBHEHUE KPUBOU K KAHOHUYECKOMY BUAY U BBIIIOJIHUTE YEPTEK.
2y*+ 4x-5=0.
4. Haiinure paccrosiaue ot Touku Mo(1,1) mo mpsimoii (L): X +y—-5=0.
5. OKpYXHOCTh X2+y2 = 20 mepecekaeT mapadoiry X2 = 8y. CocraBbTe ypaBHECHHE
WX O0IIeH XOPabl.
KonTtpoabHnas padora Ne2

Tema: AHaIMTHYECKAsl TeOMETPHUS B IPOCTPAHCTBE.

1. BoluncInTe CKaISIPHOE U BEKTOPHOE IIPOM3BEICHNUS BEKTOpoB AB I/IA_C, ecmm A (2,-3,4),B (1,
2,-1),C(3,-2,1).

2. CocTaBbTe ypaBHEHHE IIOCKOCTH, Ipoxoasmiei yepes Toukn: Mi(1, 1, 0), Mo(2, -3, 4), M5(-1, 2,
-3).

3. Haiigute yroa mexay miockoctsimu (Py): x-2y +22-8 =0 u (Py) : x+z-6=0.

4. CocTaBbTe ypaBHEHHUE MPSAMOM, poxofsmiel yepe3 Touky A (3, -2, -1) mapaiienbHO MpsSMoid

x-1 'y z+1

4 -1 3
5. Kakast mOBepXHOCTbh ONpPEEAETCS YPAaBHEHUEM Z = X2 + y2 BrinosinuTe yeprex.
2 cemecmp
KonTtpoabHnas padora Ne3

Tema: Ilpenennl. UcciienoBanue Ha HENMPEPBIBHOCTb (PyHKIMIA.

1. Beraucnure npenensl

. 2n n+2 i X sin 5x
a) Lim -———1; 8 Limy,  ———;
) ”*”[n2+4 n—zj ) Lim, sin? 4x
I Y 2 3\"
6) Lim___ 2(n) +(n 1).; M Lim, X 42r3 ;
3(n+1)! X

2. Uccnenyiite GyHKIMK HA HENPEPHIBHOCTH M BHIMOJIHUTE CXEMAaTHUYECKUN YePTEexK:

1

L 5 tx)=2

X(x+1)

a) f(x)=

KonTpoabHas padora Ne4
Tema: {u¢depennuaibHoe M HHTEIPAJIbHOE HCUYHCICHHE.

1. BerancnuTe mpou3BOIHBIE CAEAYIONINX ()YHKIIUA:
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5x x> -9
Q) y=————;0) y=1In .
)y (5+ 3x)? )Y (XB—lj

2. Haiingute muddepeHnuanst caenyrommux GyHKInN:

a) y=+4+x?;06)y=arctg(l+x?).
3. Uccaenyiite GyHKUINIO U IIOCTPOUTE €€ TpaduK:

X -
X2 +4°

y:

4. BelunuciauTe UHTErpasibl:

a)j(cosSx sin 5x)dx 6)_[ a dx B)J.\/_ o
X +

3 cemecmp
KonTposbHas padora NeS
Tema: Paabi.
Uccnenyiite Ha cCXOAUMOCTD CIAEAYIOIINE YACTOBBIC PSJIbI:

= 2n+1 sinn
1. 2. il
2y Z (“ J

n=0

Haiinure paaryc u uHTEpPBAI CXOAMMOCTH CICAYIONTUX CTETICHHBIX PSI/IOB:

- (x=3)"
“2, > z( D’ (n+1)I

n=0 n+1 n=0

KonTpoabHas padora Ne6
Tema: JjieMeHTHI TEOPUH OJIS.

1. Haligute TMHUM YpOBHS CKaJISPHOIO MOJIS u=4x2-8y+3. BeinonnuTe yeprex.

2. Jlano ckansipHO€ moseu = ;, touka Mo(1,1,1), BekTop
Xe+yi+7°

Haitigure:
1) gradu(M,); 2) —(Mo)

3. JTano BekTopHOE mosie A = (2xy + X?)i + (y? —3xz) j +5yx + 2%)k u Touka Mo(1,-1,-1)
Haiire: 1) divA(M,) 2) rotA(M,).
4. Jlano BekTOpHOE TOMNE A = (4X — 3y + 7) j , MOBepXHOCTH (G): 4X — Y + z — 8 = 0. Haifnure moTOK
BEKTOPHOTO TI0JIsI A 4epe3 4acTh MOBEPXHOCTH (G), OFPAHMUYEHHON KOOPAMHATHBIMH IIOCKOCTAMH B
HaIpaBJICHUU BHEIIHEH HOPMAaJH K (G).
4 cemecmp
KonTtpoabsnas padora Ne7

Tema: ludpepeHunaibHbie YypaBHEHUS.

1. HaiinguTe oO1iee min 4acTHOE pelieHre ciaeayrommx qudepeHnnanbHbIX YpaBHEHNN:

11



1) y'= 1;2y Y1) =0;2) y'+ycosx = cosx; 3) xdy — ydx = ydy;

4) y"—cosx =2;5) y"-2y'-3y =x*;y(0) =1 y'(0) =0.
KonTposbHas padora Ne§

Tema: Teopusi BeposATHOCTEH.
1. CkonbKkuMH cI0ocO0aMH MOKHO BITUCATh 5 KPECTHKOB U 7 HOJIHMKOB B 12 IMyCTHIX KJIETOK?
2. B kopoOke HaxoasaTcs 8 HOBBIX U 4 W3pacX0/I0BaHHbBIE OaTapeiku. HaliTh BeposSTHOCTH TOTO, UTO
JIB€ BBIHYTBIE Hayraj OaTapeiku OKa)XyTcsi HOBBIMU.
3. OnuH CTyAEHT Bhlyumi 22 sK3aMeHalMoHHbIX Ometa u3 30, a npyroit 25 6uneros u3 30. Kakosa
BEPOATHOCTH TOT'O, YTO TOJIBKO OJIMH U3 3TUX CTYJIEHTOB CAACT dK3aMEH?
4. B rpynne 25 nerkoatieroB, 10 maxmatuctoB u 20 TskenoaTieToB. BeposSTHOCTh BhIXOJa B
¢unan s nerkoatiera paBHa 0,4, mis maxmarucra — 0,8 w g tsokenoarnera — 0,7. Kakosa

BEPOSITHOCTH, UTO CIIOPTCMEH, BEIOpAHHBIN HAyTaJl U3 TPYIIIbI, BEIHAET B puHAN?

KDI/ITGDI/II/I U MCTOJHWKA OICHUBAHUA KOHTPOJIbHBIX Da6OTZ

5 0aJuIOB BBICTABIISECTCS CTYACHTY, €CIM padoTa BHITIOJHEHA B ITOJTHOM 00BEME, MTOKa3aHO
YBEpEHHOE BIJIAZICHUE TEOPETUUYECKUM MAaTEpPHUaIOM; COCTABIICH NMPABHIIbHBIA AJITOPUTM PELICHUS
3ajJa4, B JJOTHUYECKOM PACCYKIACHUH, B BBIOOPE (DOPMYIT U PELICHUH HET OIHMOOK, MOJIyuyeH BEpHBIN
OTBET; 33aj1a4a PelIeHa PaliOHAIBHBIM CIIOCOOOM.

4 Gana BBICTABISIETCS CTYJIEHTY, €CJIM paboTa BHITIOJIHEHA B TIOJTHOM 00BEME, COCTABIICH
MPAaBUJILHBIN aJTOPUTM PELICHHS 33a]a4, B IOTHYECKOM PACCYKICHUU U PEIICHUH HET
CYIIECTBEHHBIX OIIMOOK; MPAaBUIBHO ClIeNaH BBIOOP (opMyI 1 MeToja pelIeHus]; €CTh OObSICHEHHE
pelIeHus], HO 3a1a4a pelIeHa HepallMoHaIbHBIM CIIOCOOOM MIIH JIOMYIIEHO He Oojee IBYX
HECYIECTBEHHBIX OMINOOK.

3 Garta BBICTaBIIETCS CTYNIEHTY, €CIM paboTa BBINOJIHEHA HE B IIOJIHOM 00BEME; TOMYIICHBI
CYIIECTBEHHBIE OIIMOKHU B BBIOOPE (hOPMYIT M METOJIOB PELICHUS WIM B MAaTEMaTHUECKUX pacyérax;
3a7a4M pelIeHbl He TOJTHOCTHIO MM B OOIEM BUJIE.

2 Gana BBICTAaBISICTCS CTYJACHTY, €CIM paboTa BBHINOJIHEHA HE B IOJIHOM 00BEME, 3a/1auil PEIICHBI

HCIIPaBHUJILHO.

12



1)

2)

3)

4)

5)

6)

7)

8)

| cemecTp

TecT pyOe:KHOT0 KOHTPOJIA K MOAYJII0 1.

3aaaHo KomnnekcHoe umcno Z = X + iy. BbibpaTb BepHble yTBEPKAEHUA, KacatoLmeca Rez, Imz, |Z|

Rez = vy;
Rez = iy;
Rez = x;
Imz = x;
Imz = iy;
Imz =vy;

2| = x* +y*%;

|z = x? +y?

YMHOEHME KOMMNEKCHbIX YncenZq U Zo, 33aHHbIX B TPUrOHOMETPUYECKOM GOPME, OCYLLLECTBAACTCA MO GopMye
nlz1| - |z2] - (cos(@y + @2) + 1 sin(@y + @2);

2|21 | |z2] - (cos(@y - @2) + i+ sin(py - @2);

3) (Iz1] + 122]) - (cos(@y + @) + i - sin(p1 + @2);

a)|zy] - 1z;| - (sin(@y + @3) + i cos(@, + @3);

YKa3zaHHble KOMNAEKCHble YMCa, ABAAIOLWMECA KOPHAMMK CTENeHN 6 N3 KOMNAEKCHOro Yncna z= 64, pacnpegennts B

— . 3
nopagKe yBeNnyeHus nx aprymeHTa‘;lljb =argw, 0= Q< T

YW= l—i-\/g
) W= l—i—iﬁ

g W= —l—i\@

13



g W= —l—l-z'-\/g

2 -1
3 —2

o3 Zehls )

3’(182 :g)‘”(fz :é)

PaccTtasuTb matpuubl B nopaake y6bIBaHMH MX PAHTOB:

Ecamn ManMu,aA = ( ), TO 4A umeet BUA;:

1 2 3 0 0 O
nio 4 sp(l 2 2% >)alo o o
0 0 6 0O 0 O
1 2 2 1
Ona matpuy A= —4 2 nB = (3 4 )yKaaaTbTeonepau,MM, KOTOPbIE€ MOYKHO BbIMO/HUTL: a) BA
0 1

b)BA" c)B'A d)B'A'e) ABf)A'B

YKasaTb Te npeobpa3osaHua CTPOK (CTON6L0B) MaTPMLbl, KOTOPbIE ABAAIOTCA 3/1EMEHTAPHbIMM:
a) YMHOeHUue CTPOoKK (cTonbua) Ha HeHy1IeBOe YMCAO;
b) 3ameHa 3nemeHTOB CTPOKM (cTON6L) NPOU3BONBHBIMW YNCAAMU;

C) 3ameHa CTpOKM (cTonbua) cymmoit aTol cTpoku (ctonbua) u apyroi cTpoku (ctonbua) npegsapuTtensHo

YMHOXEHHOW Ha HEKOTOPOE YNCAO;
d) nomeHATbL MecTamu ABe CTPOKM (aBa cTtonbua);
e) 3ameHa cTpoku (cTtonbua) HyneBo CTpPoKoit (ctonbuom);

f) TpaHcnoHMpoBaHKe maTpuLbl;

8. Ecnu maTpuua cucteMbl N ypaBHEHUH KBaJgpaTHas M €€ ONPEAEIMUTENb HE PaBEH HYIIO, TO

CUCTEMA

1) He UmeeT peleHni
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2) UMeeT eIMHCTBEHHOE pelleHne
3) umeeT He bonee n pelleHuni
4) UmeeT POBHO N peLleHni

5) umeeT 6€CKOHEYHO MHOTO peLleHui

9. Ilpu pemennu cucTemsl 1o mpaBmry Kpamepa ucnosib3yroT GopMyJIbI:

1H)X; = -
l AL,
2)X; = Ai - A;
yx; = =L
) 1 — A’
4HX; = A— Ai;
5)X; = A+ Ai;
10. Beu A+ X :b,TO
1)3’,' — b /IA’
X =A-D
— .
4) X —A" b
- 7 -1
5) X = b-A
TecT py0e:KHOr0 KOHTPOJISA K MOAYJIIO 2.
1. YKaxuTe BEpHOE COOTBETCTBUE MEXKAY Pa3/IMUYHbIMU BUAAMU YPABHEHUA NPAMOM U ux dopmon
3anucw.
dopma 3anucu YpaBHeHuMe npsamon
1 Y - Y= k(x-x4) YpaBHeHMeEe NPAMOW C Yr/10BbIM
KoadppumumneHTom k.
2 Ax + By + C=0, AZ + B2 *=0 YpaBHeHne NpaAMOi1, NpoxoasaLueit yepes
TOYKYM; (X4, Y1)C 3aAaHHbBIM YF10BbIM




KoadpopumumeHtTom K.

3 y=kx+b YpaBHeHMe npsaAMoNn, Npoxoasdllei yepes ase
TOUKMM (X1, Yi)U M3 (X, Y2), ecnm

X1 # X2, Y1 # VY2

4 y—W X —Xq Obuwee ypaBHeHME NPAMOW.

Y2—Y1 X2—Xq

5 Ax+By+Cz=0 YpaBHeHME NPAMON B OTPe3Kax.
° Z+l=tab#0
a b

2. Heobxoanmoe 1 AocTaToMHOE YCN0BUE MapannesibHOCTU NPSAMbIX C YI/10BbIMU KoadduumeHtamm kq
nksy:

a) ky+ k=0

b)k; =k,

c)ky- k= +1

d)k; ky=—1

3. Heobxoaumoe 1 foctaTtoyHoe ycaoBre nepneHAnKyAapHOCTU NPAMBIX C YT0BbIMU

KoapoduumeHTamm kq 1 ks:
a) ki=ky;

b) k1+ k2= 1,

d) kot ky= —1;

4. Paccrostaue d ot Touku M(Xp, Vo) mo mpsimoit AX + By + C = O Belumcisiercs 1o

dbopmyre:
a) d — |Ax0+By0+C|
VAZ+B2

od = JAx2 + ByZ + C

c)d = |Ax2 + By2 + C|

|Ax0+By0+C|

Ve = aesrrce

16



5. YKaXXWUTe ypaBHEHUA NPAMbIX, NapaanenbHbIx NPAMon y = 3x +7.
X y

a—+==1
3 9

b) y =3x =27

y X
95371

d)3x+2y-6=0

e) 6x—2y+13=0

6. YKaxuTe BEpHOE COOTBETCTBUE MEXy KPUBBIMU BTOPOTO MOPSAKA U UX KAHOHUUYECKUMU

YPaBHECHUSIMU.
1 x_zy_z —1 OKPYXHOCTb
a2 bz

2 x2 y2 anamnc
—2+y—2 = 1, a+b
a

3 xZ _|_y2 — RZ runepbona

4 y2 — sz napabona

7. YpasHeHwWe BTOPOM CTeneHu Ax? + Cyz +2Dx + 2Ey +F = O,AZ +C? #

Ocootsercrayert:
OKPYKHOCTH, ecnm D=E
3NAUNCy, ecnm A=C
runepbone, ecnm AFE C, AaC>0
Mapabone, ecau A=0 nan C=0
A C<0
8. Haitu ypaBHeHMe OKPYKHOCTU, CUMMETPUYHOM C OKPYKHOCTbIO x2 + y2 = 2x + 4y — 4otHocuTenbHo

npamon X — Y — 3= O,Cpep,m npeaoXKeHHbIX:

1) (x=9*+ (-2 =1



2) (x—1D?*+(y+6)>=1;
3) (x—5)2+ (y +2)% =1,

5.V6 V15

15
9. CocCTaBWUTb KAHOHUYECKOE YPaBHEHME 3/IUMNCA, MPOXOAALLErO Yepes TOYKK M(E ; T) n N(—Z; T) 1 BbIGpaTb

€ro cpeam nNpepnoXKeHHbIX:

2

1) )16—0 + y2=1;

2) x2+y—=1;

3) x% 4+ 10y? = 10;

4) 10x2% + y? = 10.

10. CocrtaBuTb NpocTeiee ypaBHeHWe napabosibl, €CM M3BECTHO, YTO GOKYC HAaXoAMTCA B TOYKE rnepeceyeHmsa npsamon

4x—3y—4 =0 c ocbto OX. BbIbpaTb €ro 13 NpeasorKeHHbIX:

1) x? = 4y;
2) x? = 16y;
3) y? = 16x;
4) y? = 4x

TecT py6eKHOT0 KOHTPOJISI K MOAYJIIO 3.

=
1. [aHbl BeKTOpbI C_i = (—2; 3; 1) wb = (1; 0; 2) YKaxKnte BepHOe COOTBETCTBUE MeX Ay onepaunammn Hag

BEKTOPaMU U UX pe3y/sibTaTaMu.

qi+h 76
a— B (-1,3,3)
24 (-3,3,-1)

18



2.

1)

2)

3)

4)

2d — 3b (168

(-4,6,2)

p—s
BEKTOpE= (3; 4) pasnoxkeH no BeKTopaMC_i: (3;-1)m b= (1; —2). BbibepuTe BepHOe pa3NosKeHue:

¢ =d+ 3b;
¢ = 2d — 3b;
¢ = 9d — 6b;
¢=—2d—b:

BeKTOPHBIM TNpOM3BEICHHEM IBYX BeKToposd H b nasniBaercs Takoii BekTopC =a X b

YAOBJIETBOPAOIIMIA YCJIOBUAM:

1)¢-La;¢-Lb;

Z)Ti, E, Ce YKAa3aHHOM NOPsiIKe 00pPa3yloT JeBYI TPOHKY BEKTOPOB;
3)3, T)), Cs YKa3aHHOM MOPSAAKe 00pa3yloT NPaByI0 TPOMKY BEKTOPOB;
a|¢| = [d| - |b| sin(d, b);

5)|¢] = 1@l - |b| costd, b);

4. JInuHa BEKTOPHOTO MTPOU3BeIeHNs BeKTopoB 4 H b aucnenno paBHa:
1) miomaau TpeyrojibHHUKA, TOCTPOCHHOTO Ha BekTopax (& H b:

2) MIIOMA/M MapajIeIorpaMMa, IOCTPOSHHOTO Ha BekTopax (O H b:
3) o6beMy mapauienenumnesa;
4) o0beMy TeTpasapa;

5.CMeIaHHBIM IPOU3Be/IeHIeM TpEX BekTopoB & , B u € HaspiBaercs umcio, o603HauaeMoe abc,
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g (@xb)-¢

gax(b+e)

6. Eciiu mutockocth 3amana ypasaenuem Cz+ D = 0, To oHa
1) mapamnensHa ocu Oy;

2) napasuiensHa ocu Oz;

3) napaienbHa iockoctu x0z;

4) mapamnenbHa m1ockoctu xOy;

5) IpoxoauT yepe3 Hayalo KOOPAUHAT;

7. Ecnu s mnockocteit AiX+ By +C1z +D1 = 0 m Aox +Byy+ Cyz +D; =0BbImosnHseTcs
ycnoBueA1A+B1By+C1C, = 0, To 9TH TIIOCKOCTH

1) mepneHUKYISIPHBL;

2) mapajienbHBbI;

3) coBnagaror;

4) nepecekaroTcsi B OJJHOM TOUKE;

5)mpoxoasT uepe3 Hauaio KOOpUHAT;

8. Jlana mockocts Ax+ By+ Cz= 0. Kakas Touka mpuHAJICKHUT 3TON TIIOCKOCTH?

1) (0;0;0);

2) (A,B,C);

3) (- A—B,— C);
4) (- C,—B,— A);
5) (C,B,A);

9.VYpaBHenue z = 0 B mpocTpaHCTBE 3a/1a€T
1) nnockocts xOy;

2) mmockocTh yOz;

3) mockocth xOz;

4)ock Ox;

5)ocs Oy;

10.Ecnmm mutockocth 3amana ypasaenueMm By+ Cz+ D = 0, To ona
l).mapamensua yOz;

2).napasuiensHa ocu OX;

3).napamiensHa ocu Oy;

4).mapamensHa ocu Oz;

5).MpoX0aUT Yepe3 Havallo KOOPAHHAT;

Il cemecTp.
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Tect py0e:xHOr0o KOHTPOJIA K MoayJio 1

1. Uto Ha3wiBaeTCs HyHKIIHECH?
1) uucno;
2) mpaBuIIO, IO KOTOPOMY KaKJIOMY 3HAYCHHIO apTyMEHTa X B COOTBETCTBYET OJHO U
TOJIBKO O/IHO 3HaUeHUE QYHKIUU Y;
3) BexTOp;
4) matpua;
5) HEeT NpaBUIBLHOTO OTBETA.
2. B xakoMm cirydae MOXHO OTPEIETUTh O0OpaTHYIO (YHKITUIO?
1) koraa Kaxaplid 3JIEMEHT UMEET €AMHCTBEHHBIN TPO0Opa3;
2) korna (yHKIUS TOCTOSTHHA;
3) xorga GyHKIUS HE ONpPE/IEIICHa;
4) koraa GyHKIMS MHOTO3HAYHA;
5) HeT MPaBUIIBLHOTO OTBETA.
3. Kakas pyHkius Ha3pIBaeTCs OrpaHUYCHHON?
1) ob6patHas;
2) dynkius f(x) Ha3pIBaeTCS OrpaHUYeHHOM, eciu m<f(x)<M;
3) cnoxHas;
4) ¢ynknus f(x) Ha3pIBaeTCs orpaHnueHHOM, ecn f(x)>0;
5) dynkmus f(x) Ha3pIBaeTCs orpaHndeHHOH, ecnu f(x)<0;
4. Kakas TOuKa Ha3bpIBaeTCs MPEAEIbHON TOUKON MHOKeCTBA A?
1) HyneBas;
2) 1.x0 Ha3BIBaeTCS MPEAETbHON TOUKOM MHOXKECTBA A, €CITH B JIFOOOW OKPECTHOCTH
touku X0 copeprkaTcs TOUKM MHOKeCTBa A, oTiauvaroniuecs ot x0;
3) He npuHaAIeKaIlas MHOKECTBY A;
4) HET MPaBUJILHOTO OTBETA;
5) nexaias Ha TPaHUIE MHOXECTBA.
5. Ilpeoen nocnedosamenbHOCMU pacCMampusaemcs npu Yciosuu.
1 0<ft—xp|<3.
2 x> 1.
3) neN. n >y
4) neN,n<n,.
5) e N.n— [J;

6. SIBnsieTcst i Mpou3BeieHNe OECKOHEYHO Majiol (PyHKITMU Ha (YHKIIMIO OTPAaHUYCHHYIO,
OeckoHeuHOo Manoil GpyHKIue?
1)uer;
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2)na;
3)uHora;
4)He Bcerma;
5) HeT MPaBUIILHOTO OTBETA.
7. SIBnsieTcst i cTenieHHast PYHKIMS HETIPEPBIBHOM MTPH JTI0OOOM IMOJIOKHUTEITLHOM 3HAUCHUT
MIOKAa3aTelsl CTENEHU?
1) Her;
2) nma;
3) uHorna;
4) pu x >1;
5) HEeT NpaBUIBLHOTO OTBETA.
8. Ecim f(x(+0)=f(x(-0)=L, Ho f(X)#L, KaKoii pa3pbiB umeeT HyHKIHsA?
1) HeT mpaBUIILHOTO OTBETA;
2) 2-ro pona;
3) yCTpaHUMBIif;
4) HEyCTpaHUMBI;
5) QyHKIIMS HETIpephIBHA.
. sinx
lim——

9. 3nauenue npedena 7Y X

1) 0;
2)1;
3)e;
4) oo,

PABHo:

1

lim(1+ x)*
10. 3nauenue npedena =0 PAsHO:
1) 0;
2) 1;
3) e;
4) o0;

Tecm pybestcno2o0 KOHmMpoOaa K Mooyuo 2.

1. YcTaHOBWUTb COOTBETCTBME MeXKAay GYHKLUMEN 1 eé NPOU3BOAHOMN:
l) MpounsBoaHana nepunogmyeckon auddepeHunpyemoin GyHKUNK;
2) MpownssoaHan yeTHoM guddepeHumpyemon GyHKUNK;

3) MpousBoaHas HeyeTHoM guddepeHunpyemon GyHKUUK;

2. Ecam GyHKLMA B TOYKE 0 UMEET KOHEYHYI0 NPOU3BOAHYIO, TO YpaBHEHWE KacaTe/lbHON MMeEeT BUA,

v =fa)-f'@(x-a)

1
) T @

3) }'=f(a)+f'(aj(x+aj;

(x—a)
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y=r@)-—

Y Fa"

o ¥=F(@)+ (@ x-a)

o =rf(a)+ fla)x—a),

3. YcTaHOBMTE COOTBETCTBUE MeXKAY QYHKLMAMM U UX MPOU3BOLHbLIMM.

DyHKUMA MpounssogHan
1 y=a" 1 , 1
xlna
2 y = loggx 2 , 1
V=7
Al —x°
3 |y=tgx 3 v'=a‘lna
4 y = arcsin x 4 ' 1
1+x
5 y = arcctg x 5 , 1
V=—"
COsS™ X

4 HenpepbIBHOCTh (DYHKIIMH €CTh
1) HeoOxoaMMOE;

2) 1OCTaTOYHOE;

3) HEOOXO0IMMOE U TOCTATOYHOE,

YCJIOBHUE JIJIs1 €€ MMPOU3BOIHOM.

5. Muddepennmany dynkipn Y=f(X) B Touke X=X, Ha OCHOBAaHHUH TI'COMETPHUYECKOTO CMBbICIIA

COOTBETCTBYET
|fix)
)
[
A B
2y Eptax
1) AB:
2) AC:

OTPE30K
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3) BC;
4) BD;
5) CD;
6. Bbi6epuTe NPaBUAbHBIN NOPALOK NOHATHIA

1) HenpepbIBHOCTD = nU(GEpPeHITUPYEMOCTh = WHTETPUPYEMOCTh = OTPaAaHUYCHHOCTH
2) nupdepeHInpyeMOCTh = OTrpaHUYEHHOCTh = HWHTETPUPYEMOCTh= HENPEPHIBHOCTD
3) HEMPEPHIBHOCTh=* OIPAHHMYCHHOCTh =" HHTETPHUPYEMOCTh = (P PEepECHIUPYEMOCTH

4) anobdepeHUnpyemMoCTb = HENPEpPbIBHOCTb— MHTErPUPYEMOCTb—" OrPaHUYEHHOCTb
5) orpaHuYeHHocTb = anddepeHuMpyemMocTb =" UHTErPUPYEMOCTb =" HEMPEPbIBHOCTb
6) OrPaHNYEHHOCTb = HEMNPepPbIBHOCTb = UHTErPUPYEMOCTb— AnddepeHLNpPyeMOCTb
7. Ecnu dpyHKuma aguddepeHumpyema B TOUKE Xg, TO B TOUKE Xo QYHKLMA byaeT:

1) WmeTb paspbis;

2)  WmeTb aKcTpemym;

3) HenpepbiBHa;

4) BbinyknocTb rpaduka;

5) WmeTb Npon3BoAHYIO;

6) beckoHeuyHO Mmasiol BENUYMHOWM;

8. Cpedu nepeyucneHHbIx 8blpaxceHUl munamu HeonpeodeneHHOCMU A8ASMCA:

1) 1%
2) °°%;
3 09
a) o

9. Cpean nepeyncneHHbIX MPMMEPOB C MOMOLLLbIO HEMOCPEACTBEHHOTO NPUMEHEHMA NPaBuaa JlonuTans MOXKHO
pewunTb

. b |
lim
)T X

i BX

2) =0y

Jim S0
3) =0 oy

lim X+sinx
4= 2X +8inx
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lim (In x)¥*
5) 1+

. xt+5x
lim— ——
6) = 1x" —3x

10. PaBeHcTBO f(a) = f(b) ABNAeTca HeobXoANMMBIM YCIOBMEM TEOPEMDbI:

1)Ko
2)Pomnns
3)JIarpanxka
4)Jlonurans
Tecm pybestcno2o0 KOHmMpPOAA K MO0yt 3.

1. Dyukius F(X) HaspBaeTcs nepBoodpasnoit Gpyrkimu f(X) Ha HEKOTOPOM MPOMEKYTKE, €CIr
B KaKJ0M TOYKE 3TOTO MPOMEKYTKA CIIPABEIIMBO PABEHCTBO

1) S ®=F(x),
2) fF(I]dX=f(X]+C;
3) F'(0)=fx).

2) de[le:F(x];

2. Y cTaHOBUTE COOTBETCTBHE MCKAY HCONIPCACICHHBIMU UHTCIpaJIaMU U COOTBGTCTBYIOHIGﬁ
COBOKYITHOCTBIO MTEPBOOOPA3HBIX

IlepBooOpasnas WuTterpan

1 tgx+c, x# % + Tin, n€Z 1| [x"dx

2 ko 2 kex
T+, 0<a=1 Ja** dx
klna

3 xn+1 3 dx
— (n=—1) fax+b

4 ZInax+ b| + ¢ 4 J sinkx dx
i

5 lad¥ma+c0<a=1 5 [ ax
ke coscx

6 — i coskx+c

3. MGTOI[ MNOACTAHOBKM B HWHTCIPUPOBAHHWH OCHOBAH Ha CICAYIOLNICM YTBCPIKICHHUU!

[ 9(0())- ¢’ )dx = G(p(x)) +¢ |
HA HEKOTOpPOM TMpoMexyTke (a;b).Ykaxure

KaKoW JOJHKHA OBITh QYHKITUS ((X) HA IPOMEKYTKE (a;b).
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1) HenpepriBHAas;

2) orpaHUYEHHAas;

3) MOHOTOHHaS;

4) uHTETpUpYyEMas;

5) nuddepenupyemas;

j (7 — 3x)* dx

4. BbibepuTe 3aMeHy B MHTeErpase

Dt = 3x;
2) t=7-3x;
3) t=(7-3x)*

1
4)t—§x,

5. Ecim u=f(x) u v=0(X)
1)nenpepvignvie;

2)uenpepuleHo ouggepenyupyemoe;
3)monomonmvie;

4)snemenmapnvie;

(GyHKIINH, TO CTIPAaBEJIUBO PAaBEHCTBO
M0 YaCTSM.

6. 13 npeanoeHHBIX HHTErPajioB BBIOPATh T€, B KOTOPBIX ClieayeT 0003HaunTh U=Py(X) npu

HWHTCTPHUPOBAHUH I10 HACTAM:
0 ‘[ P, (x)In( x)dx

2 [P, (x)edx

3 _[ P,(x)sin bxdx

2 [ P, (x)arcsin xax

5) [ F (x) coslocdx

6) [ P,(xa"dx

[udv:uv—‘l.vdu

7. YKaXuTe BEpHOE COOTBETCTBUE MKy TUIIAMHU IPOCTEHINNX IPOOCH U MIPUBEICHHBIMHU
npuMepamu, rae a,p,q,A,B - geiictBurensHbie uncna ,k>2, k € N, p2-49<0.

[Ipumep

Tun npobeit

1 2x+1
xt —4x+3

1

A

| Tm *—4

Ha3bIBaeMoe (hOpPMYIION UHTETPUPOBAHUS
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2 7-2x 2 A
(x* +1)°* I (x—a)°
3 24 3 Ax+ B
xP—4dx+4 ||Tﬂnm
4 T-2x 4 Ax+ B
-1 IV mun & + Pz +9)
5 7
x—35
6 3x—-2
x4+ x+1

8. Teopema o cpeTHEM 3HAYEHUHU OTPENIEICHHOTO HHTErpaja: eciu GpyHKIus y=f(X)HenpepsiBHA HA
[a; b], To HaiineTcs xoTs ObI 0/1HA TOUKa C € [a; b], B KOTOPOIl BHINOJIHSETCS paBEHCTBO

[ feode=f(e)B-a)
1)a

[ feode=fe)b-a)

2)%
[ fea=T©
3) = b-a

) [ fx)ax=c(f(b)— f(a)
4)

[ feo@x=F®)-F(a)
9. ®opmyna Hrrorona-Jleitoaura = CIIpaBeINBA, CCIIH

1)F'(0) = f(x)
2) F(x) ~HETIpEPHIEHA Ha [a:B]: F'(x) = f()
3).f (x)—HeTpepsIBHAHa [a:5]: F'(x) = f(x)

4F (x) = [ f(D)dt

10. Ykaxxute BepHOE COOTBETCTBUE MKy (DYHKIIMEH U ee CBOMCTBOM. 3aMeHa MEPEeMEHHON B
OTIpeNIeIICHHOM MHTETpajie MOXKET OBITh BBHITIOJIHEHA TI0 (hopMyIIe

[ 1ax= [ rono' ot , eemn 169,00 1 00
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SBJIAIOTCA

DyHKIUA CBOICTBO
1 f(x) 1 HelpepbIBHAd QVHKIHA Ha [c; 5], Tae
a=g(a).b = o(b)
2 o () 2 HETIPepLIBHAL QVHKITHA Ha [a;: 5|
3 ’(t) 3 MOHOTOHHAaA H HeIIpepPBIBHAA
v G VHKITHA
Ha [c; B]. TOE a = o(c).b = @(b)

Il cemecTp

TecT py0e:KHOT0 KOHTPOJIA K MOIYJII0 1

1
g =

1. Jlna dyHKIMH 1+ }"2 YKa)KUTE COOTBETCTBYIOIIYIO €if 0071aCTh ONpe/eeHHNS:
1) Bce TOUKM KOOPAMHATHOMU TIIOCKOCTH, KpoMe Touku (0;0);

2) BCce TOYKU KOOPJAMHATHOM TNIOCKOCTH, KPOME TOUEK, JISKAIINX Ha MPSIMOH Y=-X;

3) Bce TOUKU KOOPJIMHATHOM MJIIOCKOCTH

4) Bce TOUKH KOOPJAMHATHON IUNIOCKOCTH, KPOME TOUEK, JIEKAIINX HA OKPY>KHOCTH x? + y2 =1;

2 2
2. st pysxupm £ =X TV ykakuTe COOTBETCTBYIONIYIO €if 0611aCTh 3HAYCHHIA

1) (—00; 0) U (0; +0);
2) R;

3) (0; +0);

4) [0; +00);

3. YkaxxuTe, Ha KAKOM PUCYHKE U300pa’keHbI JINHUU YPOBHS (PYHKIIUH Z = XY

1 i

J
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N
=
-

4. YKaXuTe 4aCTHYIO MPOU3BOJIHYIO MO X EPBOr0 MOPSAKA

5) €

6 e

5. VYkaxurte BEpHYIO KOMOWHAIMIO YACTHBIX TPOU3BOAHBIX JJI (PYHKITUH W= ]ﬂ( Xy )

.1, 1, 1
W,=—. W, =—_ W, =—
y | wz 7 xz 1z

2) BEpHbIN OTBET OTCYTCTBYET

¥ ]. i ]- ’
—_ ‘_=_:_ ‘H_‘zz

1
vz ¥ xz Xy

[ . I
Z, byvEEOHE Z =€ .
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6. VYkaxure Bce HEOOXOAUMBIE U IOCTATOUHbIE YCIOBHUS, IPU KOTOPHIX BhIpaKEHHE

P(x,y)dx+Q(X. ¥)AY 3555ercs nommsm nuddepeHranom HeKoTopoi Gynkmum U = Uu(X, Y)
N dyvuxmun P(x.V) u Q(X, V) HenpepreHL

eP a0

-

Iy

) A <
&P 8Q
— . CVIUECTBVIOT H HEIIPEPHIEHEI
ax oy
3) !
oP _ 80
¥ =
oP 80
— . CVIUECTEVIOT H HEIIPEPHIEHEI
5 O

7. YKaXHTE JI0KHOe PABEHCTBO

1 0’z 0z
- o = 3
2 &z 0Oz
= 2o aoa 2
-3 2
3 &z & |(éz
~lm. =2 A
ox“ov x|\ Oy
4 &'z 0z
P
v Oxly
X - 2
5 &z o &z
- 2 _"‘_ =T}
&x oy ox| éxdy

8.VKaxuTe TouKy dKcTpeMyMa GyHKimn Z = X + y* + 3
1) (0;0;3) - Touka MHHEMYyMa

2) (0;0;3) - Touka MakcHMyMa

3) (3;0;0) - Touka MUHHUMYMa

4) (3;0;0) - Touka MakcuMyMa

5) 3KCTpEMyMOB HET

1) paBeH HyaO



2) pocCTUraeT MakcMmasabHOW ANUHbI

3) paBeH Hy/o UK He cyLecTByeT

4) He paBeH HyAto U napanneneH ocu Oz

5) MOKeT bbITb NPOM3BOJIbHLIM BEKTOPOM

10. Ykaxute BepHOe yTBepKaAcHUE. DYHKIUA Z = XY
1) umeeT equHCTBEHHYIO TOuKy Makcumyma (0;0)

2) UMeeT eTUHCTBEHHYI0 TouKy MuHuMyMa (0;0)

3) UMeeT HeCKOJIbKO TOUYEK IKCTpeMyMa

4) HE UMEET TOYCK PKCTpEeMyMa

5) umeeT OECKOHEYHOE MHOXKECTBO TOUYEK IKCTpEMyMa

TecT py0e:KHOT0 KOHTPOJISA K MOAYJIIO 2

1. Ilo ompenenenuto 1BOMHOM MHTErpai 3TO NMpeAEs ABOWHON UHTErpaibHOW CyMMBbI

I, fGey)dxdy = limg_o 8(Py, ASy)

, €CITN

1) mpenen He 3aBUCHT OT crioco0a pa3zduenus obnactu D Ha yacTy;

2) mpezen 3aBUCUT OT criocoba pa3duenus obnactu D Ha yacTy;

3) nmpenen He 3aBUCHUT OT BbIOOpa Touek Py € ASy.

4) mpenen 3aBUCHT OT BbIOOpa Touek Py € ASy.

5) mpenen CyIlIeCcTBYET;

6) nuameTp pa3OoueHus 00JIaCTH Ha YaCTHU CTPEMUTCS K HYITIO;

2. YKaXuTe TEOMETPUUYECKUIA CMBICI IBOMHOTO MHTETpaia BUIa

0 s mo6wIx (X,Y)ED, Dc(oxy)

1) nnomaas MOBEPXHOCTU HUIUHAPUUECKOTO TENa;

2) 00beM IUIMHAPHYECKOTO TENa;

3) momaas obmactu D ;

4) 00BbeM IUITHH/IPA;

3. Inomane mockoit odmactu D Beruucnsercs mo gopmyre:

1

so=f, f(x,y)dxdy

sp=/, Pdx + Qdy

ff D f (JL', y ) dx d}" , eciu f(X,y)>
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3 SD=ffD dxdy

“ | so=fl, xf(x,y)dxdy

s=I[, VI+ %2+ (f y)2dxdy

1) mnomasnes moBepxHoctu z=f(X,y), rae D — mpoekius moBepXHOCTH Ha MIIOCKOCTH OXY

4. Tlo ¢opmyie BBIUNCIISIETCS:
2) momiaap oonactu D
3) mromaab GOKOBOM MOBEPXHOCTH MJIMHIPHYECKOTO Tena, rae Dc(oXxy)

4) o0mmiast TIIoIaAb MOBEPXHOCTH IIMJIMHAPHUYECKOTO Tela

5. YKaxute 061actuv, npaBu/ibHble B HanpaBAeHUN OCU oy
1
Y &
= X
0
2 vy 4
- X
0
3 Y A
= X
0
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6. Berunciienue aBoiiHOro MHTErpana mo objaactu D, orpannueHHON TMHAIMEU X=a, X=Db, y=C,

y=d, CBOIUTCS K MPOU3BEICHHIO IBYX HE3aBHUCUMBIX HHTETpaioB, eciu f(X;y) umeer Bua

U [ froy=xty
> | foy=
s [ fey=etiny

s fy)=er

fley)=xy+ >
J,"

° | fIxy)=sin(xTy)

7. dopmyna 3ameHbl NnepemMeHHON B ABOMHOM MHTErpase uMeeT BUA,

I, fGe,v),y(W, V) = IL(U,V)|dUdV

1 ! ! 3
U. Uy 9x  ox
. . au  av
VoY o oy
au  av

4 (1] "
fUU fUV
fVU fVV

T
fo J7

8. Ecmu xpusyto unterpuposanus AB paz6usars Ha yact AC u CB, 10
1 [Pdr+Qaf}-'—[Pdr+Qaf}—[Pdr+Qafy
2 dex+Qaﬁ. [de+Qa_’}+[Pdr+Qa_’;
3 [Pdr+Qa3—[Pdr+Qaf}.—[de+Qa5
4 [de+Qaf}-—[de+[Qaf}
5 ‘[ Pdx +Qdy = j Ody + j Pdk
15 ic cs

9. Mpv nepemeHe HanpaBAEHMA HA KPUBOM UHTErPUPOBAHMA KPUBOIMHENHBIN MHTErpan No KoopanHaTam

1) He U3MeHAeTCA,
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2) TpebyeT nepemeHbl MECTaMU X U Y;

3) TpebyeT nepemeHbl mectamu P 1 Q;
4) CTAHOBWTCA PABHbIM HY/HO;
5) M3MeHAEeT CBOM 3HaK;

[ zdx + xdy + ydz
L

10. 0;
2) am;
3) -4T;
4) 2m;
5) -2m;

TecT py6eXXHOro KOHTpoaA K moaynio 3

1. 3akoHunTh yTBep)KIAeHUE: (P Ha3BIBACTCS CXOASMIUMCS, €CIH ... »

1) mocenoBaTeNbHOCT €r0 YaCTUYHBIX CYMM MMEET KOHEUHBIH UM OECKOHEUHBIH Mpeaet;
2) mpenen o01Iero wieHa psijaa paBeH HYIIO;

3) nocneaoBaTeNbHOCTh €T0 YACTUYHBIX CYMM MMEET KOHEUHBIH Mpeaet;

4)npenen MoTyIIst OOIIETO YWiIeHa paBEeH HYIIIO;

5)nocnenoBaTeIbHOCTD €r0 YaCTUYHBIX CYMM SIBJISIETCS] OECKOHEYHO OONIbIION

2. Man cxonsmmiics psan. [Ipu oTOpackiBaHNU HECKOIBKHUX €r0 HEHYJIEBBIX YWICHOB

1) psin ocTaHeTcst CXOASIIMMCS U €r0 cyMMa 0053aTeIbHO HE U3MEHUTCS;

2)psia OCTaHEeTCsl CXOSAIIUMCS, U €T0 CyMMa U3MEHHUTCS, €CIIU CyMMa OTOPOIICHHBIX 3JIEMEHTOB HE

paBHa 0;

3)psia CTaHET pacXOoAsIIIUMCS;

4)psi OCTAaHETCsI CXOIALIUMCS M €r0 CyMMa 00s13aTeIbHO YMEHBIIUTCS;

5) He 3Has YICHOB PsJa HUYETO Helb3s CKa3aTh O CXOAMMOCTHU WIIM PACXOJIMMOCTH HOBOTO psija.

2 Uy

3. HeoOX0omuMBbIM MPU3HAKOM CXOJMMOCTH psiia #=l  sBusercs:

1 lim Un =0
F—C

2 M
lim 2ZUg=0
i—a0 =]
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3 lim U, =C =const
H—
4 1
lim —=0
ey
5 BEPHBIA OTBET OTCYTCTBYET
1 2 3
—F S+ —+.
4. ]Ing uncnosoro psga 2 3 & 11 YKa)XHUTe Mpeaes 00IIero wieHa:
1
1) pt
1
2) 3
3)0;
4) oo;

oo o0 ¥
5. Eciu 11 pAIOB ¢ MOJNOXKHTENGHBIMU wieHamu k=1  u k=l  ppmonnserca” & = , TO ...
(YKa)XuTe HeBepHOe YTBEPXKICHHUE).
oo ao [}
2B 2 B
1)u3 cxonumocTH psifa =l cienyer cxomguMmocTh k=l
a0 oo ¥
2B 2B
2)u3 pacXoaMMOCTH psijga ©=l  ciaemyer cxomumocTh A=l
X ¥ X
2B 2B
3)u3 cxomumocTH psaaa &=l ciemyer cxomumocth A=l
O
2By
6. Ilpusnak Jlamambepa CXOAMMOCTH YHCIOBOTO psima®=l ¢ TOJOXKHUTEIbHBIMH WieHamMu Py

3aKJIIO4Ya€TCAa B TOM, YTO

l . PR—_I
lim 5 4
ecu cymiectByer A—»® Yk , To ipu < 1 psia pacxonurcs, a npu q > 1 psan
CXOIUTCS
2 lim %P =¢
€CIIM CYIIECTBYET A—»x , To ipu < 1 psan pacxomurcs, a mpu > 1 psn
CXOIUTCS,
3 . PR—_].
lim o q
eci cymiecTsyer K—® 1k , To ipu ( > 1 psn pacxoauresd, a pu q < 1 psaa
CXOJIUTCS
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4 . PR—_].
lim o 4
€CIIM CyIIECTBYeT A—*% ~k , To Ipu > 1 psaa pacxogurtcs, a npu < 1 psa
CXOIUTCS
5 BCE YKa3aHHbIE YTBEPKICHUS HE BEPHBI

D
7. WHTerpanbHpiii mpu3Hak KoIIM CXOAMMOCTH YHCIIOBOTO psiga K= ¢ HEBO3PACTAIOUIMMHU

MOJIOKUTETHHBIMH YJICHAMH 3aKII0YAETCS B TOM, UTO (IIPHU COOTBETCTBYIOIIEM noioope pyHkiuu P

TF(:{) dx

1) ecnu — CXOJIUTCS, TO PSJl CXOAUTCS

TP(I) dx

2) ecnu M pacxoauTcs, TO P CXOIUTCS

O
[ P(x)dx
3) ecom M CXOJTUTCS, TO PST CXOTHTCS

X

f Pea() o
P(x)

4) ecnn M CXOJIUTCS, TO PAJ CXOTUTCS

A-B+F-Fy +---+(_1JH_IPH +.. (B>0)

8.  3HakouepemyloImUicsI  psia CXOIUTCS

(mpusnHak JleiibHMIA), ecu

BR<B<B<P<.<PF<. H lim B,=0

l) H—T
A>B>R>F>.>F>.. H lim F,=0
2) H—sD
. By
RA>B>PR>P>.>F,>. H lim —=0
3) H—C Pn
RA>B>P>PF>.>F>. H lim Q‘E:ﬂ
4) P

a0

D)
9. YkaxuTe BEpHOE yTBEPIKACHHE IS 3HAKOUEPEAYIOLIEerocs psijga =l n—1
1) psin cxoauTces yCIOBHO, HO HE CXOIUTCSA a0COIIIOTHO;
2) psin CXOIUTCSE aOCOJIIOTHO, HO HE YCIIOBHO;
3) psa CXOAUTCS YCIOBHO M aOCOJTFOTHO;

4) pan pacXOauTCs;

5) BEpHOE YTBEPKJIEHUE OTCYTCTBYET;

36



1)
2)
3)

4)

1)
2)
3)

4)

1)
2)

3)

a0 ao
3

Z Uy Z Un
10. U3BecTHO, uUTO psig #=l CXOmUTCS YCI0BHO. UTO MOXKHO CKa3aTh mpo psan M=l
COCTaBJICHHBIN U3 ero KyOoB?
1) nosmy4eHHBIN PsIA CXOOUTCS YCIOBHO;
2) MOTYYEHHBIN PSJT CXOUTCS a0COFOTHO;
3) MOTYdCHHBIN PSJT PACXOTUTCS;

4) po MOJIy4EHHBIN psiJi HUUETO HEJIb3s CKa3aTh;

IV cemectp

TecT py6eXXHOro KOHTpona K moayniol

JuddepeHnmnanbHbIM ypaBHEHHEM HAa3bIBACTCSl ypaBHEHHE, B KOTOPOE HEM3BECTHas (YHKIHS

BXOJUT

nof 3HaKOM UHTerpana;
noA 3Hakom npousBoaHon unu gudpdepeHuymana;
noa 3Hakom norapndma;

B HEAIBHOM BUAE;

y =y(x)

ny _
s ¥ ) - DHaSbIBaeTCﬂ dyHKUMA - ec/n oHa

F(x,y.y,

PeweHnem anddepeHuManbHOro ypaBHeHUA
yA0BNETBOPAET Ha4ya/IbHbIM YCOBUAM;

n pa3 guddepeHumpyema Ha npomexyTke |;
MOHOTOHHA Ha NPOMEIKYTKe |;

o6paLu,aeT npun NoACTaHOBKE ypaBHEHUE B TOXKAECTBO,

X ' ny
O6mmm  uHTerpasioM  nuddepeHManbHOTO  ypaBHEHUS Fxy,y,..y") = 0 spmsercs

ceMencTBO (hyHKIMI BUIa

(ﬂ(x!j';.rcj_; ,Cﬂ) = D
y = ¢(xc)
‘}G(I:}’,C;L,CE]= 0
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4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)
3)

4)

y=¢ @x)+ ¢,

d

L = f(xy)

3agauy Koww ana guddepeHumanbHOro ypasHeHMa Nepsoro nopaaka dx , OpMynMpyIOT creayrowmnm

06pa3om (yKaxkuTte nNpaBubHbIE BAPUAHTbI OTBETA):

Haitu peweHue y(x) Takoe, 4to J’rlﬂj: J’Tﬂ;
HaltTu pelweHue y(x) Takoe, 4to }flﬂ)=fflﬂ J}U);

HaliT MHTEerpanbHyo KPUBYHO, MPOXOAUMYIO Yepes 3aaHHYI0 TOURY (Xg Vo),

HainTn cemMencTBO MHTErpanbHbIX KPUBbIX BUAA V=9 (X, C/J;

Ona I'IpVI6I'IVI)'KEHHOI'0 NOCTPOEHNA UHTETPAIbHBIX KPUBbIX NCMONIb3YETCA MeTOo

1) nzotepm;
2) Diinepa;
3) HeonpeneneHHbIX KO3()PUITUEHTOB;

4) U30KJIUH;

) dy — x2 4 2
YpasHeHue cemelicmea u3okauH 014 dugpepeHyuanbHo20 ypasHeHUs ax “ umeem 8u0:

BblbpaTb peweHne anddepeHunanbHoro ypaBHeva(I + 1) d}? + xy dx = Dcpep,m npeanoXKeHHbIX

dYHKUMI:

y=(x+1)e™

y=(x+1)e*

y=(x-1)e"

y=@@x-1e™
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8. YpasHeHnAMM ¢ pa3aenaoWMMUCA NepeMeHHbIMM ABARIOTCA YpaBHeHNA BUAa:

1) f(y¥) dy = g(x) dx

2) ¥ = f(xy)

3) v =f(2)

4) Y = 9®p®)

9. 0aHopoaHbIM ANddepeHLManbHbIM ypaBHEHMEM NEPBOTO NOPAAKA Ha3bIBAETCA YpaBHEHMe BUAa:
y'=fly)

f(x)dx = g(y)dy

ay'+by+c=0

v =r(2)

10.K ogHopoaHbIM anddepeHLManbHbIM ypaBHEHUAM MOKHO NPUBECTH YPaBHEHUA BUAA
y'=f(xy),ecam f(kx, ky) = f(x,y)
y' = flax + bx + c), rae a, b, ¢ — MOCTOAHHEIE THCTIA
P(x,y)dy + Q(x,y)dx =0, ecnu P(kx,ky) = k™ P(x,y). Q(kx, ky) = k™ Q(x,y)
vy +plx)=f(x)y*.tnea+0;1

TecT py6exKHOro KOHTPOAA K MoAayAio 2.

1. BO3HMKHOBEHME WM NpeaHaMepPEHHOe Co34aHue OnpeneNeHHOro KOMM/EKCa YCI0BUIA S, pe3yibTaTom

KOTOPOro ABNAAETCA TOT UIn WHOM ncxon, Ha3blBaeTcAa

1) MUcneimaHuem 4) Onsimom
2) Cobbimuem 5) CoyemaHuem
3) BepoamHocmeto 6) JKcrnepumeHmMom

2. PaccmoTpum McnbITaHWe: U3 YPHbI, cogepKalel 3 6enbix U 7 YepHbiX WapoB, AOCTAlOT Hayras O4MH Lap.

CobbiTnaA: A—gocTanu 6enbiii Wap v B — f0CTann YepHbIN Wap ABAAKTCA:
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1) HecosmecmHbimu 4) PagHOB803MOMCHbIMU

2) CosmecmHbiMmu 5) EOUHCMBEHHO 803MOMCHbIMU

3) [lMpomueononoxHsIMuU

3.YcTaHOBHTE COOTBETCTBHE MCXKOY COOBITHAMH U BCPOATHOCTAMHU, C KOTOPBIMU OTHU COOBITHS

IIPOU30MAYT
A)  Ipu noobpacvieanuu uepanvbHou KOCMU 8bINAOem YUCLO OUYKOS, 1) 1/6
bonvuee 1
B) U3 ypuel, 6 komopoti 6 6envix, 4 uepnvix u 10 xpacuvix wapos, 2) 0,3

Hayeao docmanu 6envliii wmap
C) Ilpu noobpacvisanuu 08yx MoHem 8bINAL 2epo U peulKa. 3) 0,5

4)  5/6

4. Konu4ecTBo Croco00B, KOTOPHIMH MOXHO C(OPMHPOBATH SK3aMCHAIIMOHHBIA OWJIET W3 Tpex

BOIIPOCOB, €CJIM BCETO 25 BOMPOCOB, PABHO

1) 2500 2) 75 3) 575 4) 2300
5.PasenctBoP (AB) = P(A) - P(B)umeer mecto nns CcOOBITHI

1) lpou380bHbIX 4) Hezasucumsix

2) HecosmecmHsbix 5) 3asucumeblix

3) CosmecmHbIx 6) PagHOB03MOMHbIX

6.Eciu nponsonuio codbiTre A, KOTOPOE MOXKET MOSIBUTHCS TOJIBKO C OJIHOW U3 Turote3 Hi, Ho, .

H, oOpasyomux MOJHYIO TPYIIy COOBITHH, TO TMPOM3BECTH KOJMYECTBEHHYIO IEPEOIICHKY

anpUOPHBIX (M3BECTHBIX J0 UCHBITAHUS) BEPOSTHOCTEN TUIIOTE3 MOKHO T10

1) ®dopmyrne nonHoli seposmHocmu 4)  ®opmyne lNyaccoHa
2) ®opmyne balieca 5)  ®opmyne Myaspa-/lannaca
3) ®dopmyne bepHynnau

7.3axon pacnpedeneHus OUCKPEMHOU CLYYAUHOU 8eIUYUHBL YCIAHABIUBAEN C8513b MEHCOY:
1) 3HaUeHHUSIMU CITyYaiiHON BEIMYMHBI U MX BEPOSITHOCTSIMU;
2)3HaYeHUSIMU CITydYallHON BETUYMHBI U €€ JUCTIEPCHECH;

3) 3HAYCHHUSAMU CITyYaiiHOW BEIMYMUHBI U €€ MAaTEMaTHYCCKUM O0XKHIaHHEM;

8. @yuxyus pacnpeoenenus £(x)

1) Om 0 oo I;
2) Om 0 00 +x;

ModHcent NPUHUMams Cﬂec)yiowue 3HA4Y€eHUuA.
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3)/lnana3zon 3HaucHHMU (GYHKIHMHA PACIpeac/ICHUS 3aBHCHT OT 3HAYCHUH CIydaiHOMR

BCJIMYHHBI,

9. MareMatuueckoe 0>KHJIaHUE TUCKPETHON CIy4yalHON BETUYMHBI XapaKTEPU3YET:
1)ee pazopoc;

2)ee cpedHee 3Havenue;

3)ee acummempuio;

10. Vkaxure cHpaBe[JIUBbIC YTBEpXKICHHUS i (DYHKIUH pacmpereneHHs ClydyailHON

BCJIMYHHBI:
7 0<Fx)<1 lim F(x) lim F(x) =0 F(1) 2 F(2)
3) xX—+o 5) X——0o0 7)
=0

2)

X—+00

=1

F(x)=0 lim F(x) lim F(x) =1 F(1) < F(2)
4) 6) X 8)

TecT py6exKHOro KOHTPOAA K moaynio 3.

1. CoBOKYNMHOCTh BCEX MOAJIEKAIIUX M3YyYECHHIO OOBEKTOB WJIM BO3MOXKHBIX PE3YyJIbTaTOB

BCEX MBICIIMMBIX Ha6JIIO,HeHHI>'I, MMPONU3BOAMMEIX B HCU3MCHHBIX YCIIOBUAX Had OJHUM O6’beKTOM,

Ha3bIBACTCA

1) BeIOOpKA;
2) reHepanbHasi COBOKYITHOCTb;
3) craTucTHKa;

2.IlocnenoBaTenbHOCTb, MOJIyY€HHAs! B Pe3yJbTaTe PAcMoOJIOKEHUS B MOPSAKE HEYObIBaAHUS

9JICMCHTOB BI:I60pKI/I Ha3bIBACTCA

I)craructuueckuit psim;

2)psAn pacTpeencHus;

3)BapUaniMOHHBIN P,

3. Bribopka — 310

1)mocnenoBaTeTbHOCTh HE3aBUCUMBIX OJIMHAKOBO PACIPEICICHHBIX CIyYailHbIX BEIIMYUH;
2)KOHKPETHBIN HA0OP TaHHBIX, MMOTYYECHHBIN B pe3yJbTaTe SKCIIEPUMEHTA;
3)renepasibHasi COBOKYITHOCTb;

4. Peanuzanusi BBIOOPKHU — 3TO

1) ciyyaitHbIM 00pa3oM O0TOOpaHHBIE 3JIEMEHTHI BBIOOPKH;

2) HabOp KOHKPETHBIX JaHHBIX, TOJIyUEHHBIX B Pe3yJIbTaTe IKCIIEPUMEHTA;
3) BKCTIEpUMEHT, POBOIUMBIN HaJl BEIOOPKOH;

5. OueHkol Hen3BecTHOU (PYHKIIMU paclpeaeseHUs BT S
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I )craTucTrueckoe pacupeeseHue;
2)CTaTUCTUYECKUH PsifI;

3)HU OJIMH U3 NPEIOKEHHBIX BAPUAHTOB HE SIBJISIETCSI BEPHBIM;

6.omnupueckas — Qyukyus  pacnpedenenus  Cuyuaiinoli  enunumbl <t —  omo
pyurxyus F, () , Onpedenowas ONA Kaxicoo2o * omHoCumenbryo 4uacmomy cooblmust

1 X 2}

2) 14 =1}

3) {4 <}

7. Kakoe u3 cneAyromux yTBEpKICHUN A6/15emcsi BEPHBIM?

1) Owmmnupuyeckas (QyHKIUS pacrpeneieHus: MOXET NPUHUMATh J0Oble 3HAuYeHUs B
naTepBane(—00, +00) .

2) DOwmnupudeckas (YHKIHS paclpeseleHuss MOXKET NPUHUMATh JIo0ble 3HA4YeHUs B
unrepsane|0, +00) .

3) Omnupuueckas (GYHKIMS paclpeaesieHUus] MOXKET NPUHUMATh JII0Oble 3HAUYEHUS B
MHTCPBAJIC [0 1];

8. 'mcTorpamma sSBISETCS MPUOTMIKCHUEM

1) yHkIMu pacnpenencHus;

2) IIIOTHOCTHU paclpeacacHus;

3) CTaTUCTUYECKOTO pacIpeIEIeHHUS];

9. BribopouHoe cpeHee SBISETCS OIEHKOU

1) MenuaHsr;

2) cpeaHEKBaIPATUYECKOTO OTKIIOHEHUS;

3) MaTEeMaTHUYECKOTO OXKUJIAHUS;

10. BerbopouHasi tucrepcusi UMEEeT pa3MEpPHOCTh

1)Takyro ke, Kak U uccaeayemasl cliydaiiHasi BeTUIrHa,;

2)KBaapaT pa3MEPHOCTH UCCIIETYEMOM CIIy4aliHON BEJINYMHBL;

3)BBIOOpOYHAS AUCTIEPCHSI SIBISIETCS Oe3pa3MepHOIA.

KDI/ITGDI/II/I 1 MCTOJHWKA OIICHUBAHUA TCCTUPOBAHUA !

OnuH TecToBbIil Bompoc: 1 Oani BBICTAaBISETCS CTYJICHTY, €CIIM OTBET NMpaBMIbHBINA; 0 6amioB
BBICTABIIICTCS CTYIECHTY, €CJIM OTBET HEIIPABUIIBHBIM.
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1)

2)

3)

3agaum 1J151 CAMOCTOSITEILHOTO PeleHusl.
1 cemecmp.
KoMmnuiekcHble yHciIa U ONepali HAl HUMHU.
(i+1)°
(i-13’

1) Beraucmute: (3 — 4i)i;i_Tl; i3 (2+3i)+4—7i;

2) Beruncnurte, mpecTaBUB YUCIIO B TPUTOHOMETPUYECKON hopMme:
. 3 —3 .
(14 )19 33 =3i; V-4 — 4i;
3) Haiigute Moaysiu U apryMEHTBI CICTYIOIUX KOMIUIEKCHBIX YHCEIT:

a) z,=~/3-1;6)z,=—6i;B)z, =4+4i.

4) BBIMOIHUTE ACHCTBUS:

a)a+D%L4f;®;i%—§i§;m(7—wf;miL1—L

5) Ykaxxute MHOKECTBA TOUEK KOMILJIEKCHOM TIJIOCKOCTH, 3aJJaHHBIX COOTHOIIICHUSIMH.

BrinmonHuTte yepTexku.
a)|z-323;6) 0<Imz+Rez<2.
bunapHble OTHOLIEHHUS U UX CBOMCTBA.
1) Kakune GunapHbie ornepanuy onpeneieHbl Ha MHOXKECTBE: a) HAaTypaJbHBIX ducell, 0)

PpalMOHAJIbHBIX YHCCII, B) ,Z[GﬁCTBHTCJIBHBIX yucen?

Jluneiinas aaredpa.

MycTb AaHbl maTpuubl A= (3 4) nB = (_1 i) Hanagute A+2B, A* B, B A.

5 6 3
1 6 2 0 -3 4

Nyctb ganbimatpuupt A =3 =2 —1|uB = 0 3 2 |. Haiigure 3A-4B,A2,
5 4 0 -2 5 -1

BZ.

PewwnTte CNTY, ncnonbaysa metopg lMaycca:

2X+Yy—-17=1,
3X+2y—-2z=1
X—y+2z=5.

1 3 3 -2

0 -1 32 25 -2

4) Beruucnure onpenenurenu: (2 0 2|; 1 5 2 _3°

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

2 )oB=(3 0 1

5) Haiingure MaTpuity, o6paTHyto K gannoi 1) A = (

6) Pemmre cucTeMbl ypaBHEHHA, HCIIOIb3YS
a) merox ["aycca;

b) mpasmiio Kpamepa;

C) oOpaTHyIO MaTpHILy.
2X+4y+1z7 =4, 2X—Yy+3z2=2,
1.93X+6y+2z2=4, 23 x+2y-5z=0,
4x-y—-3z=1. —-X+3y-8z=-2.

3) UccnenyiiTe Ha COBMECTHOCTh CHCTEMY YPAaBHEHHH M pelIuTe ee MeToIoM [ aycca,
€CJIM OHa COBMECTHa:
X, + X, +2X%; — X, =1,
2X, — X, = X3 + X, =1,
3X, + X, +5X; +2X, =3,
X, — X, = X3 — X, =4.
DJIeMeHThI AHAJTUTHYECKOH reoMeTpuH

[IpssMoyronpHas cUcTeMa KOOPAMHAT _Ha  IIOCKOCTH _ IIpeoOpa3oBaHme

IPSAMOYTOJIEHEIX KOOPAMHAT (IIapajuIenbHbIN IEPEHOC OCEH, IOBOPOT OCE KOOPIMHAT).

1) Cpenan mnapamienbHbIE TEPEHOC OCEW KOOpAMHAT, IPUYEM HOBOE HAYallo
paconoxkeno B Touke (;(3;—4). W3BecTHBI cTapble KOOPAMHATHI TOYKH

M(7,8).Onpenenute HOBbIE KOOPAMHATHI ATOM K€ TOUKH.

T
2) Cucrema KOOpIMHAT TOBEPHYTA HA Yroja & = o Onpenenure HOBbIE KOOPAUHATHI

Touku M( V3 ,3).
3) ana Touka M(4,5 ;5,5). 3a HOBblE KOOpPAMHATHBIE OCU MPUHATHI NpsiMble2X-1=0 (ochb
0.y"), 2y-5=0 (ocs O;x' ). Haiinure koopauHaThl Touku M B HOBOHCHCTEMe

KOOpPJIMHAT.

IIpoexumsa orpeska. [Ipocrelinne 3agauyd Ha IUIOCKOCTH (AeJIEHHE OTPE3Ka B

JaHHOM OTHOIIICHUHU, PACCTOAHUC MCXKAY IBYMA TO‘-IKaMI/I).

1) Haiigure AuHBI CTOPOH TPEYTOJbHUKA ¢ BepinnHamu B Toukax A(3,2), B(-1,-1),
C(11,-6).

2) Touka M nmemut orpezok M 1 M 2 Ha 4acTu B oTHouleHuu 1:2. Haiinure koopArHATEI
M, eciu,M; (1;-4), M, (2; 8).

3) Ha ocu opauHar HaliuTe TOUKy, paBHOYdaleHHY0 oT Touek A(10,8) u B(-6,4).
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4) HaiimuTe UIMHBI MEMaH TPEYTOJIbHUKA ¢ BepIiMHaMu B Toukax A(3,2), B(-1,-1),
C(11,-6).

YpaBHeHue JWMHUM Ha IUJIOCKOCTH B JIEKAPTOBOM M IIOJISPHON CHUCTEME

KOOpJMHAT.
1) [Toctpoiite TOYKH, 3aIaHHBIE MOJISIPHBIMU KOOpJMHATAMU:

T 41 T
A(%3):8(z 5)ice-H.
2) Haiigure nomnspuble koopaumHatel Touku M(1,V3) , ecau momoc coBmagaer ¢
HAYaJIOM KOOPJMHAT, & TIOJISIPHAs OCh-C MOJIOKHUTEIHLHBIM HAIIPABJICHUEM OCH a0CIIHCC.

3) B nosisipHO#i cucTeMe KOOPAMHAT COCTABbTE YPABHEHUE: a) OKPY>KHOCTH C LIECHTPOM B

noJtroce; 0) MOMYNpsIMO#, TPOXOASAIICH Yepe3 MOIOC U 00pa3yroIIei ¢ MOJIPHON OChIO

T
o1 —.
yr 3

[IpsMas TUHKWA HA IVIOCKOCTH: VPaBHEHHE MIPSMON C VIJIOBBIM KOd(durnuenToM:; obliee

ypaBHEHHE IIPSAMOI; YpaBHECHHE OPSIMOU, IPOXOJIIEN yepe3 2 3aJaHHBIe TOYKH: VIO

MOXAY ABYMA MNPAMBIMH. YCIOBHUC MNAPAJICIBbHOCTH M TNCPHCHAMKYIAPHOCTH ABYX

OpsMbBIX. PaccToSHUE OT TOUKHU IO IIPSIMOM.

Ha mockoctu 3agansl Tpu Touku A(0,1), B(6,5),C(12, -1) . Haiiaure:

1) ypaBuenus cropon AABC;

2) ypaBHEHHE MEIMAHBI, POBEJACHHON 13 BEPIIMHBI B;

3) ypaBHEHUE CpeHeH TUHUH, TapayuiensHo BC

4) ypaBHEHHE BBICOTBI, ONyIIEHHON U3 TOUkH C;

5) Bayrpennue yriasl AABC;

6) IUTMHY BBICOTHI, ONYIIEHHOH U3 Touku A Ha ctopory BC. Beimonnute ueprex.

JIuHUHM BTOPOro mopsiaka (3JUIMIIC, OKPYKHOCTh, runep0oa, mapadoia).

1) CocTaBbTe YpaBHEHHE OKPY)KHOCTH, Y KOTOPOM eHTp HaxoauTtcs B Touke O(-1,4) u

panuyc paBeH 3. BeInosiHUTE YepTex.

2 2
X Yy .
2) daH snnunc > + rYh 1Haiizure ero momyocu u paccTostHue Mexay GOKycaMu.

BrinosinuTe yeprex.

2 2
X y .
3) dana runep6oina rri 1. Haiimure ee momyocu, paccTossHue Mex1y GoKycamMu

W aCHMIITOTEI. BeImonmauTe YCPTECK.

[IpuBenenne O6H_ICFO YPaBHCHMUA JIMHWHW BTOPOI'O IMOPAAKA K KAHOHUYCCKOMY

BUIY.

[IpuBenuTe ypaBHEHUS KPUBBIX K KAHOHUYECKOMY BUJlY U BBIIIOJHUTE YEPTEKU:
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5)

1)5x2 + 2y2 + 20x + 20y — 10 = 0;
2)x? —y% + 6x — 14y — 6 = 0;
3)2y% — 2y — 10x + 11 = 0;
Hx®>+y*+2x—4x+1=0.

JIuneiinbie mpocrpancTa. [loHsTHe BekTopa B mpoctpanctee R™. JInneiinbie

oIepalyy HajJ BEKTOpaMHU M MX CBOMCTBA.

> 7 - 17 35 - T
1) Jlansl Bextopsl du b. IocTpoiite BexTopsl: 1)3d; 2) 5 b 3)- 5 a 4)-2(a + b)

5)-3(d@ — b).

—_— L, —

2) B npasunsaoM mectnyronsanke ABCDEF AB = a , BC = b. Bripasure uepes

dubsexropuCD, DE, EF, FA, AD, AE.

Basuc. Paznoxenne BexkTopa no 0aszucy. KoopanHatel BEKTOpa U €ro JUIMHA.

1) Haitnure ABu |AB)|, ccnu A(1,3,2) 1 B(5,8,-1).

2) Hopmupyiite Bektop d = 3?+4]_)-121_€).
3) Jans! Beprumubl TeTpasdapa ABCD:A(-1,3,6), B (2,-2,1), C (-1,0,1), D(4,6,-3).
Haiinute koopAMHATHI U JJTMHBI BCKTOpOBA—B: Zﬁ, E KonnuneapHsl 1 TaHHBIE

BEKTOPHI?
Jluteparypa: [1] cTp. 80-82, [5] cTp.45-48 (u.1).

CKaJ'I}IDHOG IIPOU3BEACHNUE JIBYX BEKTOPOB U €r0 CBOMCTRBA.

1) Haiimre ckansipHOe IpousBeeHne Bektopos du b, ecmu |d| = 2, |b |=3, @ =<
7 Vi
(C_i,b) == g

2) HaﬁI[HTe(Sa + 35, 2d — l_;) ecmu |d| = 2, |B|:3, C_iJ—B
3) Hansl Beprumubl TeTpasapa ABCD:A(1,-3,6), B (-2,2,1), C (4,0,1), D(-4,6,-3).

Haiinure Bryrpennune yriust AABC u ABCD(ucnonb3yst CKausspHOe IPOM3BEIECHHE).

BekTopHOE Npon3BeaeHHE IBYX BEKTOPOB U €r0 CBOMCTBA.

OnpegenuTe n NocTponTe BEKTOp(_:) = [C_l), b], ecnu 1) C_l) = 3?, b = Zk, 2)(_1) = i)+ ]_),

b=1—7
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N
N
6) BbluncauTe naowapb napaanenorpamma, NOCTPOeHHoro Ha Bektopax d U b, ecau

d(6,3,—2),b(3,—2,6).

3) Beruucnure miomanp TpeyroybHUKA ¢ BepiuHamu B Toukax A(1,1,1),B(2,3,4),C(4,3,2).

CMelraHHOe OPOU3BEICHHUE TPEX BEKTOPOB U €TI0 CBOMCTBA.

5
1) HaiiouTe cMeIIaHHOE IPOM3BEICHHE BeKTOpoB (A, b, (_f), ecmm d (2,-1,-1),

E (1,3,-1), € (1,1,4). BymyT JI 3TH BEKTOPHI KOMILIAHAPHDI?

2) Haiigute 00BbeM TpeyroabHOW NUpaMU/IbI ¢ BEPUIMHAMU B TOUKax A(2,2,2),
B(4,3,3), C(4,5.4), D(5,5,6).

3) Onpenenure BbicoTy mupamubl Hp, Mcnonb3ys yeaoBus npeapiayiei 3a1aum.

YpaBHEeHHE IOBEPXHOCTH U JUHUM B IPOCTPAHCTBE. Y PaBHEHHE INIOCKOCTH: 06mee

YpaBHEHME, YPAaBHESHHE MIIOCKOCTH , MPOXOAAIICH Yepe3 TPHU 3aJaHHBIC TOUYKH; YT'OJI

MEXKTY IJIOCKOCTSMU; YCIIOBHE MAapaJICIbHOCTH M NMEPHSHANKYISIPHOCTH IIIOCKOCTEH;

PaCcCTOAHHMEC OT TOYKH A0 IJIOCKOCTH.

1) Kakyro moBepxHOCTb onpezensier ypasuenne X2 + y2 + 4x = 0 ?

2) Kakoit reoMeTpudeckuii 00pa3 mpeICTaBIsIeT KaK/as U3 CUCTEM YPaBHCHUM:
1)y=0, z=0; 2)y-4=0, z+6=0;

3)x% + y% + 22 =16,y=5;4))x* + y* + z> — 4x = 0, z=1?

3) CocraBbTe ypaBHEHHUE IIIOCKOCTH, Mpoxosuiel yepes Toukn: M (1, 1, -1),
M, (-2, 3, 4), M3(1,2,3). BoimosHure ueprex.

4) Haiizure yron mexay miockoctsimu (Pg): x-2y +2z [ 38 =0u (P,) :x + z - 6=0.
5) Haitnure paccrostauie oT Touku A(-2,6,-1) mo mnockoctu 4x -3y+5z=8.

YpaBHEHHS IPIMOM B IIPOCTPAHCTBE. KAHOHMYECKHE M IapaMETPUUCCKHE YPaBHCHHS,

3aJlaHAEe TIPSIMOM KaK JIMHHUMA TESPECCUCHUS JBYX INIOCKOCTEH:; YIOoJd MEXIY JBYMS

OpAMBIMH.,  YCJIOBHC THAPAJUICIIBHOCTH MW TICPHCHAUKVIAPHOCTH ABYX IIPAMBIX.

pAacCTOSHUE OT TOYKHU JIO IIPSIMOM.

1. Jans Bepmunb TeTpadapa A(0,1,0), B(6,0, 5), C(0,12,-1), D(5,7, 8). CocraBbTe

ypaBHEHHsI BceX IpaHeil u pedep TeTpaspa.

2. Haligute KaHOHMYECKHUE U TapaMETPUUECKUE YPABHEHUSI IPSAMOIA:

{Zx—y+32—1=0,
S5x+4y—z—-7=0;

3. 3agaiite NpsIMy1o Kak JIMHUIO MEPECEUCHUs IBYX MIIOCKOCTEM

x—y_y+4_ z

2 -3 -1’
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1)

2)

1)

B3auMHOE  pacmoyioKeHHWE TPSIMONW M IJIOCKOCTH B MPOCTPAHCTBE:  YCIOBHE

apaISILHOCTH U TIEPICHINKYISIPHOCTH, YTOJ MEKAY IMPSIMOM M IITOCKOCTBIO.

1) CocTaBbTe MapaMeTpUUYECKUE YpaBHEHUS NPAMO, IPOXOAAIIEN Yepe3 TOUKY
M(1,2,-1) nepnieHANKYIAPHO TIOCKOCTH X+2Y-47-3=0.
2) CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXOAsAmeH uepe3 Touky M(3,-2,5),

. x—3 y+6 z+1
NEPIICHAUKYIISIPHO MPSIMOU = = .

-1 3 -3
. . X+5 y+4 z—1
3) Haiigute TOUKy mepecedeHus MmpsMoun S — _, — g M miockocT! X+2y-3z-
6=0.
IToBepxHocTH BrOporo mopsaka (cdepa, DIUITUICOUILI, THIEpOOJIOUIbL, TapaboI0UIbL,
KOHYCBI).

OnpepenvTe KOOPAMHaTbI LLeHTPa U paaunyc chepbi:
a)(x+ D%(y+2)2+22=25;6x* +y*+ 22 —4x+ 6y +2x— 2 = 0.

Kakune nosepxHOCTM onpeaenaAloT B NPOCTPAHCTBE YPaBHEHMUA:

2 2 N2
¥ =4y;2)z=x%+y?3) L DL L 8 - qayas? 4 y2 -

z%> =0.

IlnockocTh M MpsiMasi B IPOCTPAHCTBeE.
Hansl Bepiuabl TeTpadapa ABCD: A(1,3,6),B(2,2,1), C(-1,0,1),D(-4,6,-3). Haitnure:
1) koopmunaatst AB, AC, AD;
2) suyrpennue yriasl AABC (ucmosb3yst cKaasipHOE IPOM3BEICHNUE),
3) mnomaas AABC (ucmonbs3ys BekTopHOe mpousBeienue) u Beicoty AABC
OMYIIEHHYIO U3 BEPILIUHBI B;
4) o6wem TeTpadapa ABCD (ucmonib3yst CMEIIaHHOE TTPOU3BEICHUE) U BBICOTY
TeTpadapa, omymieHHyo u3 D;
5) ypaBHeHus pebep U rpaHeil TeTpa’ipa.
2cemecmp
BBenenue B aHamns.

I[MousTie ¢VHKIMKM OXHOM mepeMeHHON. OO01acTh oOmpeneeHuss YW MHOMKECTBO

3Hauenuii. OOparHas U ciuoxHasg GYHKIMHA. DineMeHTapHble QVHKIMUA U UX I'padUKU.

MoHoTOHHOCTE (QYHKIHHI. OTpaHUYEHHOCTE (DYHKIUI.

1. Haiinute obacth onmpeneneHrs U MHOXKXECTBO 3HAUYECHUN CISAYIOMUX (YHKIIHI:
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y—;; Zl.yzln_il_’flx);yzm+3sinx;y=x2—6X+5;

2. YCcTaHOBUTE YETHOCTh UJIM HEYETHOCTh YKA3aHHBIX BBIIIE (YHKIIUH.
3. Byayt 5 3T GyHKIMU OTpaHUYEHHBIMU?

YucaoBas HOCIEI0BATENbHOCTE U €€ IIpeie. BUALI HeoNIpeneIeHHOCTEN U UX

DacKphbITHE.
(GOl

1. Nokaxute, uto [im = Qnpun — oo,

2. Haiinurte nipeaesns mpu N — 0.

n+\/n+\/_l. 3n5-2
lim .
Vn+2 n5+33mn

lim 22 i MO i (W T — V), lim

3n3+n-5
Jluteparypa: [1] ctp. 151-152, [5] ctp.142-147(u.1).

IIpenen d)VHKHI/II/I. O,Z[HOCTODOHHI/IG npeaensl. TeopeMsl o0 IIpeaeaax d)VHKHHfI.

Brruncnenue npenenos. IlepBEIi 3aMeYaTenbHLINA IPENE U CIEACTBUSI U3 HETO.

Brruucnure npenensr:

3x : 2x3-3x—-10_

: 2 EAVRT 1y — . —_—
llmx_,1(5x + 3x 4‘); hmx—>3 v—3"’ llmx—)OO 5x2+12’ hmx—>00 5x3-125 '’

x* —a* X sin2x _ tgmx _  Ssinx — cosx

llmﬁ lim——; lim ; lim——; lim
x»ax3 —a3 x-0sinx x-0 Xx x—0 sinnx x_% T — 4x

Brtopoii 3aMeuaTeapHBIN Opeaes U CIEACTBUI U3 HETO.

Breruncnure npenenst:

—_1)2x+1 ;
limy, oo (x:i) %1_)11010(1 + )x lim,, (1) ;limy (1 + sinx)sinx;
X243 2
Tllggo( x? )"

JAudpdepennnaibHoe 1 HHTEIPAJbHOE HCYUCICHHE.

IIpomsBoauas cioxHoil dyakuun. Juddepeniman. IIponssoagele u anuddepeHmannl

BBICHINX IMOPAOKOB.

BLIUUCINTE YKa3aHHbIE IPON3BOIHEIC WIH AN epEHIMATE CAEYIOMIX (yHKIHII:
1Lf(x) =2 +1,f'(x)-?

2In(x + /x + 1), df (x)—=?

3.f(x) = sinx(4x — 3), f""" (x)—?

4. f(x) = tg(x®+ 2x% +1),d*f(x)-?

5. f(x) = cos(Inx) — sin(Inx), f'(x)—?

IIpasmio Jlonurans.
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Beraucnure crneayroniye nmpeness:

11; x%-16 li x3-3x+2 li —6x+65inx 1
'lmx_)4x2—5x+4' lmx_)lx3—x2—x+1' lmx_)o x5 m x—>1(
1 )
x—1""

31—=x-1 .. x*—a* . Ax-2 . x+y x+vx

- lim - lim —;
x3-a3’ x54 Vx—4' x>+ Vx+2

WuTtepBansl Bo3pacTanus U yObiBaHUS (QYHKIIMHU. JIOKaTbHBIN SKCTPEMYM.

lim,_, — lim,_,

1. Haiinute nHTEpBAIBI BO3pPACTAHUS U YOBIBAHUS CIASAYIOMNX (DYHKITHI:

fF)=2-3x+x3% f(x) =36 y=x2+x+ 1, f(x) = xlnx; f(x)

2
=e .

2. MHccnepyiite Ha »dKcTpemMyM cieayromue ¢yHkouu: 1)y = 2)y =

x2+4;
2—x)(x+1).
JIutepatypa: [1] ctp.210-211, [5] cTp.174-178(u.1).

BeIDyKI0CTh 1 BOTHYTOCTH Irpaduka dyHkmun. Touku neperuda.

1. Haiinute nHTEpBAJIbI BBITYKIOCTH U BOTHYTOCTH Tpad)UKOB CICIYIONTNX (PYHKITHN:

x .
x2+4'

3
Y=oy =Q2-0)x+ DLy ==

2_1°
2. VKaxuTe TOUKH nepernda rpa)ikoB yKa3aHHBIX BBIIIE (QYHKIIUHA.

Acumrnrorsl rpaduka dyakumu. Mcciaenopanme QyHKIMI U IIOCTPOEHUE IPAPUKOB.

1. Haiimute acHMIITOTHI U TOCTPOWTE Tpauku PyHKITHI:

_ox*42x-1 x®-2x+3 9%

- T 9—x2°

)

X y xX+2

)

2. Uccnenyiite pyHkuuoo y = 14 MOCTpoOiTE ee rpaduk.

x2—
HMHTerpanbHoe ucuucjieHue GyHKIHMU OHOM NepeMeHH O

IlepBooOpasHas, HeompeAcJeHHbIM HMHTErpaJl M MX cBoiMcTBa. OCHOBHBIE METOHbI

HUHTCTPUPOBAHUA (CBGI[GHI/IG TaOINYHBIX HHTCTPAJIOB, 3aMCHa MIEPEMEHHOM,

HHTCTPHUPOBAHUC 110 I‘IaCTHM).

Breruncnure cieayromnye HHTErpaibl:

2 23
1)fx A f%dx;fwi—f)dx; J(3 —x + sindx)dx; fxffs.

)f xdx f\/_+lnxd f xdx .fx3dx_ f x2dx

VxZ+1 2x243" Y 1+x8’ 7 x641"°
. xdx inx
3) | xsin2xdx; ; —d
) J i Bt
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HuaTerpupoBaHne palioHAIbHEIX W MPPAHOHAILHEIX (bVHKHI/Iﬁ

Breraucnoure CJICAYIOINUC UHTCTPAJIbIL:

dx dx dx dx dx X242
) | al | | [ al dx;
x2—-6x-7"Y x24+8x+16 2x+3 x2+2x-3"7 (x-2)(x-3) Y x2+1

2) f\/‘ff_x;f 14 e*-e*dx.

OnpeneneHublil uHTErpaa v ero ceoiicrea. Popmyna Herorona- JleitOHMnA.

BblumMcauTe cnepytolme MHTErpabl:

[, (c +Vx)? dx; [2x - sindxdx;
S NE=Bxdx; [ E—; [P

) X
0 x242x+5" J1 x4+4x2 !

1 VA e T
4 4
fxezx dx;j x%cos3xdx; flnxdx; f (sin3x
0 0 1 0
. 2 2xdx
- sin7x)dx;

1 ’\/X2+8.

[IpunoxeHns onpeacICHHOTO MHTErpaja (BI)I‘II/ICJ'ICHI/IC IUIOIIACH, JUIMH OyT 1 T.I[.).

T
1) Berurcnure miomaas GUrypsl, orpanndeHson muauamu:y = tgx,y = 0,x = 3

2) BbuucnuTe TWIOMAAL MIIOCKOM (UTYpHI, OTpaHHYEHHON muHuaME: Y = Inx,y =

0,x =e.

3) Ompenenute o0BeM Tena, 0Opa30BaHHOTO BpalieHHeM BOKpyr ocu OXx Qurypsl,
i 2=9x,y =3

OTPaHUYEHHOW JIMHUAMHU Y~ = 99X,y = 5X.

HecoOcTBeHHBIE MHTErPAJILL 1-T0 ¥ 2-T0 THIHA.

Breruncnure crneayromnye nHTErpaibl:

+oo +oo o xdx O dx
f e *dx; j (x + 7)1 dx; f ; f >
0 0 , 1+x (1 +x)

3-ii cemecTp.
@DYHKIUH HECKOJbKHX MepeMeHHbIX.

MuoxectBa B mpoctparcTee R". ®yukimu n - nepemennsix (n1=2.3). [penens u

HCIIPCPHIBHOCTD.

1. Haiinute obmacth onpeneneHus QYHKIIMN U BBIMOTHUTE YEPTEK:
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)z =y2—2y+x%2)z=

1
—,3)z = .
JyZ—ay+x2’ ) 2 Jx+3y
2. Beruucnure ciaeayroumue npeiesnsl:
. . X . 24,2 . x°+y .
1) lim sin—;2) lim e**¥",3) lim ———;4) lim ——;
X-T,y—2 y x—0,y—0 x—0,y—0 yx x—0,y—-0 yx
3. Ykaxkute TOUKHU pa3phiBa rpaduka GyHKIIUH:

x2+y? x+3 d
1)z = 4 2) z= y;3)z=el’.
yx x+y

Jluteparypa: [1] cTp.364-365, [5] cTp.192-193(u.1).

YacTHbIC IPOU3BOJHEIC U I[I/Id)(beDeHHI/IaJ'II)I. OKCTpEMYM (bVHKHI/II/I 2-X IIEPEMEHHBIX.

1. Halinure dz mns cnemyromux yHKIIHNA:
X _ 2492 _ 2. 1

1)z = sm;,Z)z =e* ™ ,3)z=xy ez

2. UccnenyiiTe Ha SKCTpeMyM (PYHKITUH.

1) z=x%+2xy—4x+8y, 2)z=2x>+y?—xy,3)z=x*+xy +

y2+x—vy+1.

JIBOWHBbIEC HHTErPaJibl, X CBOWCTBA U BLIYHCJIECHHUE.

BEIMHCITHTE HHTErPATHI:

1) [ (x — 3y)dxdy, rne(D)orpaHuyesa JUHUAMU X = 2,x = —2,y =
1,y =3.

(D)

2)  J[(1+ 4x?)dxdy,rne(D)orpanudena sunusamu x = 0,y = 0,x +
3y — 3 = 0.

(D)

3)f[ xdxdy, rne(D)orpannyena sunusmMu y* = x + 1,y + x = 1,

(D)

KpuBoangeHble HHTETPAJILL 1-T0 B 2-T0 TUIIA.

Breraucnoure HWHTCrpaJibl:

1. f ydx + %dy, e L-myra KPUBOMH

y = e * ot Touku A(0,1) mo Touku B(—1, e).

(L)

2. [(x —y)dx + (x + y) dy.rne Lxyra KPHBOH
y = x? — 170 ot Touku A(1,0) 10 B(2,3).
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Paowt .

Yucaoseie psansl. OcHoBHBIE MOoHATHI. CyMMa psina. OCHOBHBIE CBOWCTBA PSAIOB.

Heo0XxoauMblii ITpU3HAK CXOAMMOCTHU DAIA.

3n—-2
n2+1 "’

1. HaifinTe miepBBIe TPH JIEMEHTa YHCIOBOTO PAMAY,
2. 3anummTe ITpocTenIyo GopMyTy n—To JIeMeHTa psia:
1. 1,11
1+-+-+ ==+
3 5 709
3.Haiigute CYMMBI o (1 4% {01117 0.4 PAIIOB:

1% i . o0 _1 . o0 ;
1)271:0 on’ 2) Zn=1 n(n+3) ’ 3) Zn:l (2n—1)(2n+1).

4 Vccnenyiite psiibl HA CXOJUMOCTh, UCIIOJIb3YSI HEOOXO0IMMOE YCIIOBHUE CXOIUMOCTH

psana

5n+6 5n
1) Zn 1100 )Zn 1 10n—1"

TTonoxurensHble psiabl. O000LIEHHBIN TApMOHUYECKUN paA. JJocTaTouHbBIE OPU3HAKHU

CXOJMUMOCTH  3HAKOIIOJOXUTCIBHBIX  PAJOB. IIPU3HAKHU CpaBHCHMHA, IIPU3HAKHU

JlamamOepa u Koy, naTErpaipHbelii npu3Hak Komu.

Uccnenyiite cnenyromue psiabl HA CXOOUMOCTD:

100"

TR

1)Zn 1 Z)Zn 1W )Zn 12n’4)2n 1

2n+1

6) Ty o T T ) By

n3+2n+1

5) Xn=1"sm

3Hakouepenyronmecs psasl. [IpusHak JleOunia. 3HaKonepeMEHHBIE PSAIBL.

AOcom0THAs U YCJIO0BHAA CXOAUMOCTD.

HUccnenyiite cnemyromye psiibl Ha a0COTIOTHYIO M YCIIOBHYIO CXOAUMOCTB!

1)211 1( 1)n 3)211 1( 1)n+1

n n+1) n+1

nn+1) "’

n3+1)n"

4) Xn=1(= 1)"2n. 5)4) Zn=1(=1)

DyukImoHanbHble paasl. O01acTh cX0auMOCTH. PaBHOMEpPHASA CXOIUMOCTb.

1.HaiiguTe 0671aCTh CXOAUMOCTH PSIOB:

) n 0 n (x+2)"
1) Xn=on(n + Dx™, 2) Xpoo (=1 ——
2.Onpenemurenp [x|<I cymmy psga 1+x+x°+...X"+...u uccnenyiire ero Ha

PaBHOMEPHYIO CXOAUMOCTh Ha oTpe3ke [0,1].

3.MccnenyiitexapakTepcXoquMOCTUCIETYIOINXPSIOB:

) Yo o(1—-0)x"0<x <1,
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1)

xn
2) X=1—7,0 < x < +oo.

CreneHHbIE psanel. Paamyc ¥ MHTEpBAl CXOJAMMOCTH .

HaﬁI[I/ITe paanycC U HUHTCPBAJI CXOAUMOCTH CICAYIOIINX CTCIICHHBIX PAOOB!:

2 n
o (@An“+3n-1)x 0
Zn:O 2)2n=0

(n+1)2

oo _qyn x+2)"
4)2n=0( 1) T3

(x-1)"n!(n+3)

- , 3)Ym=o n(n + 1)x™,

PasnoxeHne yHKLKI B cTeneHHble psaabl. Paa Tennopa. Paa MaknopeHa.

1.HannwuTe pasnoxeHue B CTENEHHOM PA MO CTENEHAM X ANA cieayrowmnx GyHKLUN:

2% x10 x

2 1+x
ne?*, 2sin(x?); 3)In—; 4
1-x

5) 5
1-x “14x—2x2

2. Paznoxwure pynkumo Y =2 psax Teitnopa mo crenensam (X - 1).

Ilepuonnueckre GyHKIIMY U WX CBOMCTBA. TpuroHoMeTpuueckas cucremMa QyHKLIIHN,

€€ OPTOrOHAILHOCTE. Pasznoxkenue dbyHKUMA B pag Pypee (T = 27) . Paner Oypee

JUISTYETHBIX U HeueTHBIX QyHKIMN. Psanel @ypee it dyakimii ¢ nepuogom T =21.

ITpuMepHBIe 3a0a4M JIJIST PEIICHMUS.

1.Pasnoxwure B psaag @ypre pynkiuio f (X) , mnepuoguueckyro ¢ nepuogom T = 27Tu

3a4aHHy0 Ha npomexyTke [-TT,TT] :

T
£x) = _Z; —-T<x<0
mT,0<x <m.

2.Paznoxute B psin Pypobe pynkuuio f (X) , 3agannyro Ha npomexytke [[_P,2] :

0; —2<x<0
f(x)‘{z;Ostz.

1
3.Pasnoxure B pax Pypre o curycam (i kocurycam) pyrkrmio f(x) = > x+1,

3aJJaHHYIO TOJIbKO B mipoMexyTke [0,TT].

Hugppepenyuanvnvie ypasnenusn

3agaun, npuBogsme K aubdepeHIMAILHBIM ypaBHeHUsIM. JuddepeHumnanpabie

YPaBHCHHA IICPBOTO IMOPAIKA, 06mee PCIICHUEC U HAYAJIbHBIC YCJIOBHA. 3a;[aqa Komm.

1. IlpoBeprhTe, ABISAIOTCS JIH PEIICHHEM JaHHBIX MU (epeHIINaTbHBIX YPaBHEHUH

yKa3aHHbIC (PYHKITUU:
1) xy' = 2y,y = 5x%;

54



1)

)y =x2+yty= %;

2. CocraBbTe auddepeHiuanbHble YpaBHCHUS 3aJaHHBIX CEMEUCTB KPUBBIX:

)y =Ce** +Ce™, x*>+y?=C(;

3. DKCriepUMEHTANIBHBIM IIYTEM YCTaHOBJIEHO, YTO CKOPOCTh PaJMOAaKTUBHOIO pacnaaa
MPOMOpPLUUOHANIbHA KOJIMYECTBY He pacmaBlierocsi BemiectBa. Cunras, 4To HayallbHOE
KOJIMYECTBO BEIIECTBA paBHO M|y, HalijuTe 3aBUCHMMOCTH MEXIY KOJMYECTBOM HE

pacmaBmierocs BemecTsa M 1 BpeMeHeM t.

HI/Id)(bCDCHHI/IaJ'IBHI)IC YPaBHEHHS C pa3ASaSIONIMMUCS MepeMEeHHBIMU. O THOPOJIHEIS

I[I/Id)d)eDeHHI/Ia.HBHBIe YPaBHCHUA.

Haiinure obuue uam yacTHbIE peLIeHUs CIeAYIOMUX MU hepeHIHaTbHBIX YPAaBHEHHIHA:

(xy? + x)dx + (y — x%y)dy = 0 2xyy’ =1 —x?; 3)y' = —ysinx;

Hx? = 1y’ +2xy* = 0,(0) = 1;5) (x + 2y)dx — xdx = 0,6) y'=—>;

Jlunennsle nuddepeHInaIbHbIE VPABHEHUS NEPBOro mopsaaka. YpasHenus bepHyiuin.

YpaBHeHUs B MOAHBIX AuddepeHInaIax.

Haiinure obmue pemenns cneayromux auddepeHnnaibHbIX ypaBHEHHN:

) xy' —2y =x3cosx; 2)y' — —y =2x3,3)y' + yctgx =

COSX
Hxy'+y=7vyilnx; 5)2xcos’ydy + (2y — xsin2y)dy = 0;

I[Hd)d)eDeHHI/Ia.HBHBIG YPaBHCHHA BTOPOI'O MMOPAAKA, UX O6H_II/I€ PCIICHUA U HAYaJIbHBIC

yeaoBus. 3agada Komm. [Tormxkenne nopsaka nuddepeHnnaibHoro ypaBHEHUS.

Haiinure oOmiye niaym 4acTHBIE pelieHrs caeayrmux 1udepeHnanabHbIX YpaBHEHNN:
1)2y" +x3 = —1;

2)y"" = sinx + cosx,y(0) =0,y'(0) =1,y"(0) = -1

3)y" = Inx.

O6I_HI/IG CBEJICHUS O TUHCHHBIX I[I/I(bd)e]f)eHHI/Ia.]'IBHI)IX YPaBHCHHUAX BTOPOTO IMOpAIKaA.

JIMHEHHBIE  OJTHOPOJHBIC I[I/Id)d)eDeHHI/IaJ'II)HI)Ie YPaBHCHHUA BTOPOI'0O IOpsAaKa C

[MOCTOSHHBIMA KO3 DUIIMEHTAMH.

Haiinure obmue unm yactHele perieHus auddepeHnnanbHbIX ypaBHEHUH 2-T0 110-
psnka:

Ny" +y —2y=0;2)y" +2y' +5y =0;
3y —2y' =3y =0;4y" +4y' +4y =0,y(0) =2,y'(0) = 1.
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1)

JIMHEeHHBIC HEOJHOPOIHEIC I[I/Id)d)eDeHHI/IaJ'II)HBIe YPaBHCHHUA BTOPOI'O MopiaaKa C

[MOCTOSHHBIMA KO3 DUIIMEHTAMH.

HaiinuTe obuiue uay yactHele pemeHus quddepeHnnanbHpIX ypaBHEHUH 2-T0
Inmopsiaka:

Dy" +4y"+5y = x? +3x — 1,y(0) = 1,y'(0) = 0;

2)y" +3y' =xe*;

3y" +2y" +y = sinx;

4)y" =3y + 2y = cosx; y(0) = 0; y'(0) = 1.

CucreMsl JUHENHBIX TuddepeHranbHbIX VPABHEHUN IIEPBOTO MOPSIKA.

Pemure cienyromue cuctemsl AuddepeHInaIbHbIX YpaBHEHH:

dy dy

Loy toz —+3y+4z=2x
dzdx ; 2) dxdz ;v(0) =0,2(0) = 0.
_+y+32=0 —_—— YV —Z =X
dx dx

MpocTeinwmne gudpdepeHumanbHble ypaBHEHUA B YaCTHbIX NPoun3BoaHbIX. AnddepeHumanbHble

YypaBHEHMA NEePBOro NopsaaAKa, IMHENHbIE OTHOCUTENIbHO YaCTHbIX

NpPou3BOAHbIX. TUMNbI ypaBHEHWUI BTOPOro NOpAAKa B YaCTHbIX MPOM3BOAHbIX.

1.HaanTe dyHKUMIO Z =2(X, y) , yO0BNETBOPAOLLYO AnddepeHLnanbHOMY YPaBHEHMIO

dz "
dx '
d?x
2.Pewute ypaBHeHMe:d—y2 = 6y, rape z = Z(X, y);

3.HaiinuTe oOumii MHTErpan ypaBHEHUS:

dz dz
1)xa+ya

: 2 2y 4z az _
zZ; 2)(x +y)dx+2xydy—0.

MareMaTuyeckoe MOACIUPOBAHUE OPUPOAHBIX IponcccoB (3amaun us3

€CTECTBO3HAHUI).

1) OxcrepuMEHTANBHBIM ITYTEM YCTaHOBJIEHO, YTO CKOPOCTh PaJAMOAKTUBHOIO pacnaia

MMponopuruoHajibHa KOJUYCCTBY HC PACHAaBIICTOCA BCIICCTBA. C‘-II/ITa}I, YTO Ha4dYaJIbHOC
KOJIMYCCTBO BCIICCTBA pPaBHO MO, HaﬁHHTe 3aBUCUMOCTE MEXKAY KOJINYECTBOM HE

pacnasiierocs Beuectsa M 1 BpeMeHeM f.

56



2) (3akoH mepexoma BemiecTBa B pacTBOp.) M3BecTHO, 4TO mpu (UKCHPOBAHHOU
TEMIEpaType KOJUYECTBO BEIIECTBA, COJAEpIKAIIEecs B OMPEIEICHHOM o0Bheme
pacTBOPUTEINS,, HE MOXET NPEB30HTH HEKOTOPOro, OIMPEACICHHOrO I KaXA0ro
BEIIECTBa, Yucia P, COOTBETCTBYIOIIErO HACHIIIEHHOMY pacTBOpy. M3BecTHO Takxe,
YTO MO Mepe NpUONMKEHUS K HACBIIICHHOMY pPAacTBOPY YMEHBIIAETCS KOJIUYECTBO
BEI[ECTBA, MEPEXOISAIETO B PACTBOP 3a €AUHUILY BPEMEHH.
WNHbME crioBamMu, 4eM OOJIbIIIEe BEIIECTBA MEPENUIO B PACTBOP, TEM MEHBINE CKOPOCTh
nepexonia. CocTaBbTe 3aKOH MEpPEX0/1a BEUIeCTBa B pacTBOP.
3) CxopocTh pa3MHOKEHHUS OaKTEepHil MPONOPIMOHANIbHA UX KOJINYeCTBY. B HavanbHbIi
MomeHT t=0 umenock Xy OakTepuii, a B TEUEHUE a YACOB UX YUCIIO YABOWIOCH. Haiitu
3aBHCHUMOCTh KOJINYECTBa OaKTepPHil OT BPEMEHHU.
4-1t cemecmp
Teopus eepoamunocmeii u mamemamuyecKas CIMamucmuKa.

DEeMEHTEI KOM6I/IHaTODI/IKI/I (HDaBI/I.Ha CJIIOKCHHA M YMHOXCHUA, YUCJI0 IIEPECCTAHOBOK,

pa3sMeEIleHnI, COUYETaHUil).

1. Y ckompKHX OBY3HAYHBIX YKces TiepBas 1udpa 4eTHasi, a BTopas HeueTHas ?

2. CKOIBKMMH CIIOCOOaMH MOTYT pPa3MeCTUThCcs 4 Tmaccakupa B YETBIPEXMECTHOM
Katote?

3. CKOJIBKO AMaroHajieil B BBIITYKJIOM N-yTOJbHUKE?

4. CKOJIBKO TSTHU3HAYHBIX YHUCENT MOXHO coctaBuTh u3 mudp 0,1,2,3,4, ucmonsiys
Kaxayro nudpy B JII0O0M 4HCIIe JHIIb OUH pa3?

5. CKONBKMMH CITOCOOAMH MOXKHO COCTAaBHTH JI030p U3 ABYX COJAAT U OJHOTO oduiiepa,
eciu umerores 10 conmar u 3 odurepa?

Cayuarigple  coOblTusi. [loHATHE BepOATHOCTH cayyaiiHoro coOeitusa. CsoiicTBa

BeDOHTHOCTI/I(TGODGMBI O BEpPOSTHOCTA CYMMBI U NPOM3BEACHUS JIBYX CIYYAMHBIX

COOBITHH ).

1) B yue6Hoii rpymie u3 25 cTyaeHToB: 5 — oTinuHukH, 20 — xopommctsl. KakoBa

BEPOATHOCTb, YTO HAyTaJ BbI3BAHHBIN CTYACHT ABJIACTCSA OTIMYHUKOM? XOPOLIMCTOM?
2) B yue6noii rpynmne 40 crynenToB. 20 CTYA€HTOB aKTUBHO 3aHUMAIOTCS PYKOIIAIIHBIM
6oem, 15 3aHUMAIOTCA JBDKHBIM CIHOPTOM M 5 CTYAEHTOB 3aHHMMAIOTCS CTPEIhOOii.
Haiitu BepOSTHOCTH, YTO HayraJ BBI3BAHHBIN CTYJEHT HE 3aHUMAETCs CTPENbOOM
(cobwiTHE A).

3) MmMeroTcss TpU OJMHAKOBBIX YPHBI, COACPXKAIIUX COOTBETCTBEHHO 2, 4 m 6 OenbIx

IIapOB U SALIHMK, B KOTOpPOoM 6 Oembix 1 12 yepHbIX mapoB. Hayraa BeIOMpaIOT ypHY U ee
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COJIEP’KMMOE TIEPECHINNAIOT B AWK, & 3aT€M M3 SIIMKa BBIHMMAIOT oauH map. Kakosa
BEPOSITHOCTb, YTO 3TOT IIap - Oenblif?

dopmyina moaHoit BepogTHocTH. @opmyisl baiteca, bepuyiin, [lyaccona, Jlamiaca.

X
P

1) Ha xoHBeliep mojaroTcsi JeTalM, U3TOTOBJICHHbIE TpeMs 1examu, npudem 50% u3
HUX HM3rOTOBJIEHBI NepBbIM 1exoM, 30% - BropsiM u 20% -Tperbum. BeposTHOCTH
U3rOTOBIICHUs OpaKOBaHHOM JeTanu Juid rnepBoro exa pasHa 0.05, mis Broporo - 0.1 u
st Tperbero — 0.15. KakoBa BEpOSITHOCTH TOro, 4TO JA€Taldb HayAady B3sATas C
KOHBeiepa - OpakoBaHHas?

2) NmeroTcst Tpu OJIMHAKOBBIX KOHBEpTa. B mepBoM koHBepTe 15 KOHTPOIBHBIX paboT
no wuH(popmaTuke, BO BTOpoM — 10 KOHTpOJBbHBIX paboT mo uHPOpMaTuke U 5
KOHTPOJIbHBIX pPabOT IO MaTeMaTHKe, B TPeTbeM — 15 KOHTPOJBHBIX paboOT IIo
MmareMaTHke. 13 BbIOpaHHOro Hayraj KOHBEpPTa BBIHYJIM KOHTPOJBHYIO paboTy IO
uHpopmaruke. HailTu BeposATHOCTh TOrO, YTO KOHTPOJbHAs padoTa B3sTa U3 IEPBOTO
KOHBepTa (coObITHE A).

3) IlycTth BcxoecTh ceMsiH piku cocTaBisieT 90%. Uemy paBHa BEpOSATHOCTH TOTO, UTO
U3 7 TIOCEIHHBIX CceMsiH: B3oumer 5?7, B3oWayr or 3 mo S5 cemsH? Haiitu
HAUBEPOSATHEHIIIEE YUCIIO B3OIIEAIINX CEMSH.

4) BeposITHOCTh M3TOTOBIICHHS JETAIN BBICIIErO COpTa Ha JAaHHOM CTaHke paBHa 0.4.
HaiiTu BEeposSITHOCTH TOT0, UTO CpeU HayAauy B3SThIX 26 JeTanell MOJIOBUHA OKAXKETCs
BBICILIETO COPTA.

5) AyauTtopHylo pabOTy IO TEOPHUH BEPOSATHOCTEH C IIEPBOTO pas3a YCIIEIIHO
BRITONHSIOT 50% crynenToB. Haiitu BeposiTHOCTH TOTO, uTO M3 400 CTyneHTOB paboTy
YCIIELIHO BBINOJHAT HE MeHee 180 cTyneHTOoB.

JluckperHass  ciydaiiHas  BeIWYMHA. 3akoH W GYHKOMS  paclpeeIcHUs.

Maremarudeckoe oxxuganue u gucnepcusd. CpegHekBapaTHISCKOS OTKIIOHSHHE.

JlaHbI 3aKOHBI paCIpECIICHNs IBYX HE3aBUCUMBIX CIIy4alHBIX BEJIMYUH

2 4 6 8 Y 0 1 2
0,4 0,2 0,1 0,3 P 0,5 0,2 0,3
1) ITocTpoiiTe MHOTOYrOJIbHUKH pacnpenenceHuit st X u Y.

2) Haiinure pynkmuio pacnpeneneHus 1 X.
3) Beruucnure MmareMaTH4YeCKOE OXKUAHUE U JUCTIEPCHIO CITyYaiHON BETMYUHBI
Z=2X+3Y .

HenpepoIBHBIE ciayyaliHbIE BEIWYNHEL

CiyyaliHas BeTMUMHA 3aJ1aHa IUNIOTHOCTBIO PacipeeeHus:

Cx(2 — x)npux € [0,2]
p(x) = 0, socmanbHbIXCH !
, Yuasx
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1) YcranoBute HensBecTHYIO octossHHyI0 C 1 moctpoiite rpaduk GyHkuuup(X) .
2) Haiigute hyHKIMIO pacripesieieHus 1 OCTPoiTe ee rpaduk.

3) Brruncnure MmaTeMaTHYECKOE OKUAAHUE, TUCTIEPCHIO U CPEAHEKBAIPATHIECKOE
OTKJIOHEHHUE.

OCHOBHBIC 3aKOHBI PACIIPEACACHUS CAYIANHBIX BSJIMYNH.

1. buHOMUMaNBbHOE pacnpeeeHuE.

2. PaBHOMEpHOE pacipeieeHHE .

3. HopmanbHOe pacnpeiesieHue.

[IpumepHsbIe 3a1a4u UIs pELICHUS.

1) BeposiTHOCTD TOTIaZiaHKs CTPEJIKOM B MUIIEHb paBHa 2/3. Ctpenkom caenaHols
BbIcTpenoB. CiayuaiiHas BennunHa X-4KMCIIO MoNnaaaHuii B MuleHs. Halinure
MaTeMaTU4YeCKOE OKUIAHUE U JUCTIEPCHUIO CITYYailHON BEJTUYMHBI X.

2) Bce 3HaueHus paBHOMEPHO pacipeiesIeHHON CITydaifHOM BETMYUHBI JISKAT Ha
otpeske [2,8]. HaliguTe BEposITHOCTD NONAaJaHUs CIIy4yaliHOW BETUYMHBI B IPOMEKYTOK
(3,9).

3) CnyuaitHas BenudrHa X pacrpeesieHa o0 HOpMaJIbHOMY 3aKOHY C MaTEMaTHYECKUM
oxkunanuem m=40 u gucnepcueid D=200. Beruriciure BeposSATHOCTh MOMaAaHUs
ciyyaiiHol BenuunHbl B unTepsai (30,80).

Bapuaumonusiii psa. Beibopka. [oauron. 'ncrorpamma. OieHKy napaMmeTposB

reHepaJTbHOW COBOKYITHOCTH I10 €€ BBIOOPKE.

1. TTocTpoliTe TUCKPETHBIN BapHallMOHHBIN PSAJT 1 HAYEPTUTE MOJTUTOH JJISI CJIETYIOIIETO
pactipenenenus 45 nap My>KCKoil 00yBH, TPOJAAHHBIX Mara3uHOM 33/ICHb!

39, 39, 40, 43, 41, 42, 41, 38, 40, 41, 38, 39, 42, 42, 44, 41, 41, 39, 40, 41, 40,

41, 39, 42,42, 37, 41, 44, 43, 40, 40, 41, 42, 43, 38, 40, 42, 43, 41, 41, 42, 42,

43, 41, 40.

Haiinute cpennee BEIOOpOYHOE, BBIOOPOUHYIO TUCIIEPCHIO M CPEAHEKBAAPATHIECKOE
OTKJIOHEHHE.

2. HabGmonenus 3a mporieHToM >xkupa 30 KOpoB Jajiu CIAEAYIOIIHE PE3yIbTaThI:

3,86 4,06 3,67 3,97 3,76 3,61
3,98 3,57 3,87 4,07 3,99 3,69
4,16 3,76 4,00 3,46 4,08 3,88
4,02 4,17 3,72 4,02 3,78 4,02
4,18 4,26 4,03 4,14 3,72 4,33
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[TocTpoiiTe 10 ’TUM TaHHBIM UHTEPBAJIbHBIN BApUALIMOHHBIN Psi/l, HAUEPTUTE
TUCTOTpaMMY ISl pactipeielieHHsI, HaluTe cpeHee apupMeTnyeckoe, JUCTIEPCHIO U

CPCOAHCKBAAPATHYCCKOC OTKIIOHCHUC.

O1leHKM mapaMeTpoB TI'eHepaJbHOH COBOKVIIHOCTH IO €€ BbIOOpKe. JloBepUTEIbHBIE

HHTEPBAJIBI JIJI IapaMeTPOB HOPMAaJbLHOIO pacnpeacnacHus. IIpoBepka cTaTUCTHUUESCKUX

TUIOTE3.
B xoze nmpoBeaeHus SKCIEPUMEHTA MOJIyYeH CIeAYIOIUi Ha0op NaHHBIX:

2,94 3,87 552 542 44 431 513 245 522

5,73 324 34 7,2 517 622 524 585 41

4,42 6,52 2,12 526 4,67 559 3,28

1. ITocTpoiiTe MHTEPBAIBHBIM BapUALIMOHHBIN P U THCTOIPaMMYy OTHOCUTEJIBHBIX
4acToT.

2. ChopmynupyiTe TUHIIOTE3Y O 3aKOHE PACTIPECICHHUS UCCIIeTYyEMOTO TTPU3HAKA.

3. Beruncnure BEIOOPOYHBIE XapaKTEPUCTUKU IPU3HAKA: CPEAHEE, TUCTIEPCHIO U
CPEIHEKBAIPATUUECKOE OTKIOHEHHUE.

4. JIyist reHepalIbHOM CpeIHEN U JUCTIEPCUM TOCTPOUTE IOBEPUTEIbHBIE HHTEPBAJIBI,
COOTBETCTBYIOLIME JOBEpUTENbHOM BeposiTHOCTH 0,99 1 0,95.

5. C magexuoctsio 0,99 mpoBepbTe TUIIOTE3Y O PABEHCTBE:

a) FeH. CpelHEl 3HaYEHUIO 3,

b) ren. gucnepcuu 3Ha4eHUIO 1.

JInHelHas KOppesIusl.

Hccnenyiite cBsi3b MEXKy MOJYYCHHBIMUA U3MEPEHUSIMHU BEJIMYUH X U Y
X4681012
Y587914

Kpurepnn n METOAMKA OIICHUBAHHUS 3324

5 6aI0B BBICTABISETCS CTYJCHTY, €CJIM COCTAaBIICH MPABUIIbHBIN aITOPUTM PELICHHUS 3a7a4yHl, B
JIOTHYECKOM PACCYXKICHUH, B BbIOOpE (OPMYII U pEIIeHUH HET OIMOOK, OJTYUYeH BEPHBIH OTBET;
3a/1a4a pelIeHa pauoHaIbHBIM CIIOCOO0M.

4 Gasuta BBICTABIIAETCS CTYIEHTY, €CIIH COCTABIICH NTPABWIIBHBIN aJITOPUTM PEIICHHS 33/1a4H, B
JIOTHYECKOM PACCYKACHUHU M PEIICHUH HET CYIIECTBEHHBIX OMMOOK; MPaBUIBLHO C/IETaH BIOOP
(dbopMyn U MeTo/1a pelIeHNsT; eCTh O0OBSICHEHUE PEIIeHHs, HO 3a[jaua pelieHa HepaluoHaIbHbIM

Croco0oOM WIIH IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.
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3 Gasuta BBICTABIISACTCS CTYACHTY, €CJIH JIOMYIICHBI CYIIECTBEHHBIE OITMOKH B BBIOOpE hopmMysT 1

MCTOOB PCHICHUA UJIM B MAaTCMAaTUUCCKHUX pvaéTax; 3a/la4a pClIcHa HC MOJIHOCThIO UJIU B OGH.ICM

BUIC.

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/la4a PelieHa HelpaBHIbHO.

=

=

=

IIpumepbl 3K3aMeHALIMOHHBIX OHJIETOB

DOk3aMeHaMoHHbIN Onmer Ne 1.
Teopema Jlarpan»ka u ClI€ICTBHS K HEU.
Tabnmuua Heompenen€HHbIX HHTErpanoB. Hes3aBucMMOCT BHMJ@  HEOINPENEIEHHOIO
MHTETrpaja oT BbIOOpa apryMeHTa.

DKk3aMeHaMoHHbIN Onier Ne 2.
JlocTaTouHble yCIOBUS SKCTpeMyMa (PYHKIIUH.
JluHeliHble HEOOHOPOAHbIE UG (EpEeHINAIbHbBIE YpPaBHEHUS BTOPOro IOpsAIKa C
NOCTOSIHHBIMU KO3 (ppULIneHTaMu.

DK3aMeHalMOHHbIN OmieT Noe 3.

[IpousBosHas, e€ reoMeTpHUUeCKUil U (PU3NIECKUNA CMBICIL.
[Ipenen pynkmuu. CBoricTBa npezena GyHKIUH.

DK3aMeHarMoHHbINH OmeT Ne 4,
CBsi3p  MEXIy HempephlBHOCTBIO ©  auddepennupyemMoctbio  pyHkuu. Crydaid
HenupdhepeHIupyeMOCTH HenpepbIBHON (YHKIINU.
Cgoiicta nuddepennunana.

DK3aMeHarnoHHbINH OmteT Ne 5.

Ces3p muddepenimana ¢ npousBoaHou. Juddeperiuan He3aBUCUMON TTEPEMEHHOI.
HeonpenenéHubiil HHTErpana U €ro OCHOBHBIE CBOMCTBA.

DK3aMeHaIMOHHEIHN Ouet Ne 6.

OcHoBHbIe npaBuiIa AuddepeHurpoBaHus.

beckoneuno 6omnpime GyHKIMHM U UX CBSI3b C OECKOHEYHO MAJTBIMU (DYHKITASIMH.
DK3aMeHaIMOHHEIHN Ouer Ne 7.

[IpousBoaHas cnoxHOU HYHKINU.
BTtopoii 3ameuaTenbHbIN Npeaes.

DKk3aMeHalMOHHbIN OmieT No 8.
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=

=

=

[Ipocreiimme cBOWCTBa HEMPEPHIBHBIX (DYHKITUH.
[Ipu3HaKK MOCTOSIHCTBA, BO3pAcTaHUs M YObIBaHUS (DYHKIIHU.

Dk3aMeHarMoHHbINA OmiteT Ne 9.
JuddepeHnnansl BBICIIUX MOPSIKOB.
Onnopoabie qudhepeHIIHaTbLHBIC YPaBHEHUS IEPBOTO MOPSIKA.
Dk3aMeHannoHHbIi omiter Ne 10.

AcumnToTsl rpaduka QyHKIHH.
Huddepennman Gynakiuu. ['eomeTprdeckuii 1 MeXaHUYECKUN CMBICT nuddepeHiuana.

DK3amMeHannoHHbINA Orter Ne 11.
[TpousBoaHbIE BEICHINX TOPSIAKOB. DU3NUECKUN CMBICT TPOU3BOJIHOM BTOPOTO MOPSIIKA.
Wnterpupyemsle  Tunsl  aud@epeHunanbHbIX  ypaBHEHHH — BTOPOTO HopsAaKa.
Juddepennunansupie ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE TOHWKEHUE TOPsIIKa.

DK3aMeHanoOHHbINA Omter Ne 12,

OxcrpemyM pyHkimu. Heobxoammoe ycioBre SKCTpeMyMa.
IlepBblil 3aMedaTenbHbIN IpEaedl.

DK3aMeHanuoOHHbINA Omier No 13.

®opmyia Teiopa 111 MHOrO4IeHA.
beckoneuno Manbie PyHKIIUY U UX CBOMCTBA.

DK3aMeHannoHHbINA omter Ne 14.

Teopema Possi.
[TepBooOpasHas u €€ OCHOBHOE CBOICTBO.

Dk3amMeHannoHHbINA omer Neo 15.

IIpaBuio Jlonurans.
OO0mue CBOMCTBA PEIICHU TMHEHHBIX TH(depeHITNaNTbHBIX YPABHEHHH BTOPOTO MOPSIIKA.

DK3amMeHannoHHbINA Omer Ne 16.
Touku nepern6a rpaduka GyHKIIHH.
JluneliHble HEOAHOPOAHBIE AU(PepeHIINaTbHbIC YPaBHEHUS IEPBOrO MOpsAKa. Y paBHEHHUE
bepnynnu.
DK3aMeHanoHHbINA Omter Ne 17.
Jluneitable ogqHOpoAHbIE MU epeHIaIbHbIE YpaBHEHHSI BTOPOTO MOPSIKA C TOCTOSTHHBIMU

K03 pureHTaMu.
BrITTyK10CTh ¥ BOTHYTOCTH Tpaduka GyHKIIHH.
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[TepeBox onenku u3 100-6ayTbHON B YETHIPEXOAIBHYIO TIPOU3BOAUTCS CICTYIONTUM 00pa3oM:
- otinyHO — oT 80 1o 110 6amnoB (Bkitoyas 10 mOOmpPUTENBHBIX OANIIOB);
- xoportio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIBHO — OT 45 110 59 6anios;
- HEYZIOBJICTBOPUTEILHO — MeHee 45 6aioB.

Kpurepuu onenku (B 6anmnax):

- 25-30 6asI0B BBICTABIISIETCS CTYIEHTY, €CIIM CTYJCHT Jajl MOJIHbIE, Pa3BepHYThIE OTBETHI HA
BCE TEOPETUUYECKUE BOIIPOCHI OMieTa, MpoJeMOHCTPUPOBAIl 3HaHUE (YHKIIMOHAIBHBIX
BO3MOXHOCTEH, TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE MPUMEHSATh TEOPETHUECKUE 3HAHUS
IIPY BBINOJIHEHUH IPAKTUYECKUX 3a1aHuil. CTyeHT 0e3 3aTpyIHEHUI OTBETHII Ha BCe
JIOTIOJTHUTEIbHBIE BONPOCH!. [IpakTrueckas yacTb pabOThI BHIMOIHEHA ITOJIHOCTBIO 0e3
HETOYHOCTEH M OIINOOK;

- 17-24 6anioB BBICTABISIETCS CTYIEHTY, €CIIM CTYJICHT PACKPBLII B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJHAKO JIOMYLIEHbI HETOYHOCTH B ONPEAEICHUN OCHOBHBIX NOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI IOMYIIEHbI HEOOIbIINE HETOUHOCTHU. [IpH BHINOTHEHNH MPAKTHYECKOM
4acTH pabOThI TOMYIIEHBI HECYIIECTBEHHBIC OIITMOKY;

- 10-16 6GanmioB BBICTABIISIETCS CTYIEHTY, €CIIH IIPH OTBETE HA TEOPETUYECKHE BOTIPOCHI
CTYAEHTOM JOMYILIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX MOHATHH.
Jloruka v OJHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsTHAMU. 3aMETHBI TPOOEIbl B 3HAHUH
OCHOBHBIX MeTOZI0B. TeopeTrueckue BOIPOCH B LIETOM H3JI0KEHBI JOCTATOUHO, HO C NMPOITyCKAMU
Mmarepuaia. ViMeroTcst MpuHIMIHATBHBIE OIIHOKY B JIOTUKE TIOCTPOCHUS OTBETa Ha BOIIPOC.
CryneHT He pemni 3a/1a4y UK PpH pelieHUH JOMYLIEHbI IPyOble OINOKY;

- 1-10 6ansoB BBICTABISETCS CTYACHTY, €CIIM OTBET HAa TEOPETUUECKHE BOIIPOCHI
CBHU/IETEJICTBYET O HEMIOHUMAHUU U KpailHe HEMOJIHOM 3HAHUU OCHOBHBIX MOHSATHH U METOJIOB.
OOHapyXHUBaeTCsl OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETUUECKUX 3HAHUH MPH BBHITIOTHEHUU
NpaKTUYeCKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTb HU Ha OJIMH JIOTOJHUTEIbHBIN BOIIPOC.
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4.3. PeliTuHr-IJIaH TUCHHUIITINHBI
PeiiTuHr-1nan AMCHUIUIMHBI IPEACTABICH B MPUIIOKEHHUH 2.

ITepeBon ouenku u3 100-0annpHON B cucTeMy 3a4€T/HE3a4ET POU3BOIUTCS CIEAYIOIINM

obpazoM:
- 3auTeHo — oT 60 1o 110 6amnoB (Bkiatoyast 10 MOOMPUTENBHBIX OAIIIOB);
- ge 3auteHo — ot 0 1o 59 Gayuios.

[TepeBon onienku u3 100-6ayTbHON B YETHIPEXOALIBHYIO TPOU3BOAUTCS CICTYIONTUM 00pa3oM:

- otinyHO — oT 80 1o 110 6amnoB (Bkitoyas 10 moOmpPUTENBHBIX OANIIOB);
- xoportio — ot 60 1o 79 6anoBs;

- YIOBJIETBOPUTEIBLHO — OT 45 110 59 6ainios;

- HEYZIOBJICTBOPUTEILHO — MeHee 45 6aios.

10.
11.

12.

5. YueOHO-MeTOAMYECKOE U NH(POPMALMOHHOE 0O0ecnievyeHHue TUCHUILINHBI

5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YU4eOHOI JJUTEpaTypPhbl, HEOOXOAUMOM 115

OCBOCHHUSA JUCHHUIIJINHBI

OcHoBHasi IuTEpaTypa:

I'ycak A.A.Briciias marematuka: B 2 1. T.1. Yue6. [{ns cTyneHTOB By30B. — 8-¢ u3a. - MH.:

TerpaCucremc, - 2008. - 544c.

I'ycak A.A.Briciias marematuka: B 2 1. T.2. Yue6. [lns cTyneHTOB By30B. — 8-¢ u3a. - MH.:

TerpaCuctemc, - 2008. - 448c.

I'ycak A.A. 3agauu u ynpaxHeHus o Bbiciieil maremaruke: B 2 u. Y.1.: [lns By30B. — 2-¢

u31., nepepad. — MH.: Bei. mik., 2009. — 247¢.

I'ycak A.A. 3agauu U ynpaxHeHUs o BbIciieil maremaruke: B 2 4. Y.2.: Jlns By30B. — 2-¢

u31., nepepad. — MH.: Bei. mk., 2009. — 247¢.

I'mypman B.E. Teopust BeposiTHOCTEe M MaTemaThyeckas CTaTUCTHKA, S5-€¢ W3J. mepepad. u

non. — M: Brictmas mikoma. —2011, 478c.

byrpos f.C. ,Huxonbckuit C.M. [IuddepennuanbHoe U HHTErpaJbHOE HCUHUCICHUE.,-M:

Bricmas mxomna, 2009.

byrpoB f.C. ,Huxonbckuii C.M. DnemMeHTbl JIHWHEHHONH anreOpsl MW AHATUTUYECKOM

reomeTpuu., - M: Beicmias mkona, 2009.

byrpos f.C. ,Hukonbckuii C.M. Jluddepenunansusie ypaBHeHHs. KpaTHble HHTErpasbl.

Psapl. @yHKIIMHM KOMIIEKCHOTO MepeMeHHoro. ,-MockBa: Beiciias mkona, 2010.

bexnemume JI.b. Kypc anamutuueckoid reoMeTpuum | JIMHEHHOW anreOpel. —MockBa:

Bricmas mxomna, 2010

Knerenuk J1.B.. COoopHuk 3a1a4 mo aHanutudeckoi reometpun.-M.:Hayka,.2008

bepman I'.H. COopHuK 3amau o Kypcy MareMarndeckoro aHanmsa, M3n. 8-e, M: Hayka. —.
2009, 416¢

Ckarenkuii B.I'. MaremaTtnueckne METOIBI B XUMHH: y4e0. mOocoOue sl CTY/ICHTOB BY30B.

MHn.:TerpaCucremc. 2009, 368 c.

JonoaHuTeILHAS JUTEpPATypa:

1. Iummaues B.E. Bricmasg matematuka. M. «Brpicmas mkomnay, 1996. —479 c..
2. IMuzo I1I., 3amanckuit M. Kypc marematuku. Anre6pa u ananus. Hayka.M. 1971 . —433 c.
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3. Janko IL.E. Beiciias MmaTemMaTuka B ynpaxXHEHUsX U 3a7adax. B 2 4.Yueb.nmocoOue st By30B/
I1.E.lanko, A.I'.ITomos, T.51.KoxeBHHKOBA. -

6-¢ uzn. — M.: Uznarensckuit oM «OHUKC 21 Bex»: Mup u Ob6pazoBanue, 2003.-304 c.(u.1);
2005.-416 c.(u4.2).

4. Cromsap A.A., Jlenbuyk M.II. Matemaruxka. ([Jns crynenToB 1 xypca ¢pakyabTeTOB HOATOTOBKH
yauTeNeld HadaJIbHBIX KJIACCOB IMEJarorudeckux By30B.) MUHCK, «Bpimmiimas mkomay, 1975. -272
c.
5.I'mypman B.E. PykoBojicTBO K pemieHHIo 3a7ad MO TEOPUH BEPOSTHOCTUH MATEMAaTHYECKOM
CTaTUCTHKE: Y4el. mocobue Al CTyIEHTOB BY30B.-7-€ HM3., nom. —M.: Bricmas mkona, 2003.-
405c.

6. BBenenue B mMaTemarmueckoe mozaenupoBanue: Yueb. mocodue / Ilox pen.Jl.B.Tpycosa - M.:
Jloroc, 2004.-440 c.

5.2. Ilepeuyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu «HTepHET» N
NPOrpaMMHOI0 ol0ecre4eHu s, He00OX0AUMBIX /ISl OCBOCHMS 1M CHUILIHHbI

1) http://www.bashlib.ru/ — bubnuorexa baml'V, oduinansHeiii caift

2) http://lib.prometey.org — [Ty6amanas >nexTponnas 6ubmmorexa [IPOMETEN.

3) HTTP://IWWW.ALLMATH.RU/ = MATEMATUYECKUIA TIOPTAJI (JIFOBBIE MATEPHAJIBI 10
MATEMATHUYECKUM JUCLUTUIMHAM)

4)  http://www.wolframalpha.com/ - OecrnnatHbie  OHJIAHH-TIPOrpamMMbI  JIJIS

MAaTEMATUYCCKHUX PACUCTOB.
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6. MaTtepuajibHO-TEXHHYECKas 0a3a, HEOOXOAMMAsA JIJIA OCYLECTBJIEHUSA

06p330BaTeJIBHOF0 nmpounecca mo TMCuMIlInHe

HaumeHoBaHue
CIeNHAJIbHBIX MOMENIeHHil
NOMeIeHu JIs
CaMOCTOSITEIbHOH PadoThI

OcHaleHHOCTh
CHenMaJbHBIX
noMelleHui u

NoOMeleHu s

IlepeyeHb JHIEH3HOHHOT0 MPOrPAMMHOI0
o0ecreyeHus.

PexBH3UTHI MOATBEPKIAIOIIECI0 TOKYMEHTA

CaMOCTOSATEIbHOIM
padoThI
1 2 3
y4eOHas  ayauTopus  AJs Aynurtopus Ne 405 IIpaBa Ha mnporpammsl ans OBM  onepanuoHHas
NPOBeIeHUS 3aHATHI cHcTeMa JUIsl MEpCOHaNbHOro komrmpiotepa WinSL 8
VYyeOHas Me0eb,

JICKIITMOHHOT O THIIA:

ayautopusi  Ne

405 (xopmyc

XUMHYECKOTO ¢axynprera),
ayIATOpHS Ne311(xopmyc
XUMHUYECKOTO (dakynpTera),
ayautopust ~ Ne  310(xopmyc
XUMHYECKOTO ¢axynbrera),
aymuropuss Ne 305 (kopryc
XUMHUYECKOTO (dakynpTera),
aymuropuss Ne 001 (xopmyc
XUMHUYECKOTO (dakynbTera),
aymuropuss Ne 002 (xopmyc
XUMHYECKOTO (axynbrera),
aymuropuss Ne 006 (xopmyc
XUMHUYECKOTO (dakynpTera),
aymuropuss Ne 007 (xopmyc
XUMHYECKOTO ¢axynbrera),

aynutopusi Ne

008 (xopmyc

XAMHYECKOTO (aKyIbTeTa).

y4eOHO-HaTJISTHBIC
mocoowus,
JTIOCKa,MyJIbTHMEIHA-

MIPOEKTOP Mitsubishi
XD3200U, oaxpam ¢
ANEKTPOIPUBOIOM
300*400cm Spectra
Classic

AynuropusaNe 311

Vuebnas Me0enb,
y4eOHO-HaTJISTHBIC
rmocoous, JIoCKa,
npoektop Mitsubishi XD
600U, JKpaH c
ANEKTPOIPUBOIOM
Projecta 183*240cm
Matte white

Ayautopus Ne 310

Vuebnas MeOenb,
y4eOHO-HaTJISTHBIC
rnocoous, JIoCKa,
MYJIbTUME HA-TIPOEKTOP
Mitsubishi  EW230ST,
9KpaH HACTEHHBIN
Classic Norma 244*183

Aynurtopus Ne 305

VYyeOHas Me0eb,
y4eOHO-HATJISTHBIC
mocoowus, IIOCKa,
MYJIbTHMEIHA-TIPOCKTOP
Mitsubishi  EW230ST,
SKpaH HaCTEHHBIN
Classic Norma 244*183

Aynuropus Ne 001

YuebHast Me0Oenb,
y4eOHO-HATISTHBIC

RussianOLPNLAcademicEditionLegalizationGetGenui
ne.

IIpaBa Ha mporpammbl s OBM  oOHOBIeHHE
OTEPAlMOHHOW  CHCTEMBI U1 TIEPCOHAIHHOTO
KOMITbIOTEPA WindowsProfessional 8
RussianUpgradeOLPNLAcademicEdition. Jlorosop
Nel04 ot 17.06.2013 r. JInnienzuu 6eccpoyHsbIe.
Iporpamma mis D9BM Office Standard 2013 Russian
OLP NL AcademicEdition. [oroBop Nell4 or
12.11.2014 r. JIunien3uu 6eccpovHBIE.

IIpaBa Ha HCIIONB30BAHKUE MPOrPAMMHOTO 00CCHICUCHHUS
KasperskyEndpointSecurity JUIst OusHeca -
CTaHOapTHBIM, TpPOJUICHWE TONNMUCKH Ha 1 TOm.
JoroBop Ne31806820398 ot 17.09.2018 T.
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IOCOOMsI, TOCKa
Aynutopus Ne 002

YueOHas Mebenb,
y4eOHO-HaT IS THBIC
moco0Ous, T0cKa

Ayautopus Ne 006

YuebHast Me0Oenb,
yueOHO-HATJISITHBIE
ITOCO0OMsI, TOCKa

Aynurtopus Ne 007

YyeOHas MeOerb,
y4eOHO-HaTJISTHBIC
rnmoco0Ous, T0cKa

Ayautopus Ne 008

YuebHast MebOenb,
yueOHO-HAT IS THBIE
ITOCO0OMsI, TOCKa

y4yeOHbIe ayIUTOPUH IS

nmpoBeacHUs

3aHATHH

CEMHUHAPCKOIo TUIIAa

ayautopusi  Ne
XUMHUYECKOT0
ayIuTopus
XAMHYECKOTO

ayautopusi ~ Ne

XUMHYECKOTO
ayautopusi  Ne
XUMHYECKOTO
aymuropust  Ne
XUMHYECKOTO
ayautopusi  Ne
XHUMHYECKOTO
aymuropuss  Ne
XUMHYECKOTO
aynutopusi Ne
XUMHYECKOTO
aynutopusi Ne

405 (xopmyc
(axynbrera),

Ne311(xopmyc

(dakynpTera),
310(xoprmyc
¢axynprera),
305 (xopmyc
(dakynpTera),
001 (xopmyc
(axynprera),
002 (xopmyc
(axynbrera),
006 (xopmyc
(dakynpTera),
007 (xopmyc
¢axynbrera),
008 (xopmyc

XUMHYECKOTO (aKyIbTeTa).

ydeOHast ayAuTOpHS 1JIsl
NpoBe/leHUs TPYNNOBBIX H
HHANBHUAYATbHBIX
KOHCYJIbTALU, yueOHast
ayIUTOPHA JJIs1 TEKYLIero
KOHTPOJISl M IPOM €KY TOYHOI
aTTecTanum: ayuropus Ne
405 (ropIryc XUMHYECKOTO
(axyspTeTa), ayAuTOpUs
Ne311(kopiyc XMUMHUECKOTO
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(axynprera), ayauropust Ne
310(xopITyc XMMHYECKOTO
(axynbrera), ayautopust Ne
305 (kopImyc XUMHYECKOTO
(dakynpTera), ayauropust Ne
001 (xopIyc XUMHYECKOTO
(axynbrera), ayautopust Ne
002 (xopmyc XUMHYECKOTO
(dakynpTera), ayauropust Ne
006 (xopmyc XUMHYECKOTO
(axynbrera), ayautopust Ne
007 (kopmyc XHMHYECKOTO
(dakynpTera), ayauropus Ne
008 (xopmyc XUMHYECKOTO
(akynpTeTa).

MOMCIICHHUEC 1JIAA
CaMOCTOATENbHOM paﬁOTbl

3a) mocTyma K 3JeKTPOHHOM
nHpopmanmu bubnrorexku

YunTansHeIN 3a1 Nel
(TIIaBHBIM KOpIYC)

YuraneHeid 3am Ne2 (kopmyc
¢du3mara)

Yuraneueiid 3a1 Ned (xoprmyc
ounoaka)

YuTanbHbIN 3a1 No5
(TyMaHUTapHBINA KOPITYC)

UuraneHbiid 3am Ne6 (koprryc
WHCTHTYTA TIpaBa)

UnranpHblii 3an Ne7
(TyMaHHTapHBIH KOPITyC)

3ax nocryna K

3JIEKTPOHHOI

uHdopmanun
bubdauorexu

K (MoHOO0K) — 8 mT.,
TOIKTFOUCHHBIX K CETH
Hurepuer,
HEOTPaHMYCHHBIN
JIOCTYII K 3JIEKTPOHHBIM
BJ1 u OBC; xonu4ecTBO
OCa0YHBIX MECT — 8.

YuraabHbli 3a1 Nel

Hay4nebrit 1 yaeOHbIiH
¢donx, HaydHAs
nepuoauka, [TK

(MoHOOIOK) - 3 mT, Wi-
Fi noctyn s
MOOHJIBHBIX YCTPOWCTB,
HEOTpaHUYECHHBIN
noctyn k ObC u BJI;
KOJINYECTBO MOCAIOYHBIX
Mmect — 76.

YuranabHbIi 3271 Ne2

Hayunslit u yueOHbIN
dbonm, HAydHAS
nepuoanka, Wi-Fi
JOCTYTI 1711 MOOMITBHBIX
YCTpOUCTB,
HEOTpaHUYECHHBIN
noctyn k ObC u BJJ;
KOJIMYECTBO MTOCATOTHBIX
mect — 50.

YuraabHblii 321 Ned

Hay4nebrit 1 yaeOHbIiH
¢donx, HaydHAs
TIepUONKa,

IIpaBa Ha mnporpammbl ans OBM  onepanuoHHas
cucTeMa A MepcoHanbHOro kommerorepa WinSL 8
RussianOLPNLAcademicEditionLegalizationGetGenui
ne.

IIpaBa Ha mporpammbl s OBM  oOHOBIeHHE
OTEPAlMOHHOW  CHCTEMBI U1 TIEPCOHAIHHOTO
KOMITbIOTEPA WindowsProfessional 8
RussianUpgradeOLPNLAcademicEdition. Jlorosop
Nel04 ot 17.06.2013 r. JInniensuu 6eccpoyHsbIe.
Iporpamma mis DBM Office Standard 2013 Russian
OLP NL AcademicEdition. [oroBop Nell4 or
12.11.2014 r. JIunien3uu 6eccpovHBIE.

[IpaBa Ha ©CHONB30BaHKE POTPAMMHOI0 00eCTICUeHHUs
KasperskyEndpointSecurity JUIst OusHeca -
CTaHDapTHBIM, TpPOJUICHWE TONMUCKH Ha 1 TOm.
JoroBop Ne31806820398 ot 17.09.2018 T.
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HEOrpaHUYEHHBIH
noctyn k ObC u B/I;
KOJIMYECTBO MOCATOYHBIX
MmecT — 60.

YuTaabHblii 3271 Ne5

Hayunslit u yueOHbIN
¢dbonm, HAydHAS
nepuoanka, [TK

(MOHOOIIOK) - 3 miT,

HEOrpaHUYECHHBIH

noctyn k ObC u B/I;
KOJIMYECTBO TOCAJOTHBIX
mect — 27.

YuTtaapHblii 3271 Ne6

Hayunslit u yueOHbIN
¢donx, HaydHAs
nepuoanka, [TK

(MOHOOIIOK) - 6 miT,

HEOTpaHMYCHHBIN

noctyn k ObC u B/I;
KOJIMYECTBO MOCATOYHBIX
mect — 30.

YurtaabpHblii 321 Ne7

Hayunslit u yueOHBIN
¢donx, HaydHAs
nepuoanka, [TK

(MOHOOIIOK) - 5 miT,

HEeOorpaHUYCHHBIN

noctyn k ObC u BJI;
KOJIMYECTBO MOCATOYHBIX
Mmect — 18.

ITpunoxxenue 1.

OEJIEPAJIBHOE I'OCYAAPCTBEHHOE BIO/IXKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA

«BAILIKMPCKHI T'OCY IAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

aucuuIInHel  «Marematukay Ha 1,2, 3u4  cemectp
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(HaMMEHOBaHUE TUCITUATLINHBI )
ouHas popma oOyueHHUs

hopma obydeHus

Pabouyro mporpaMmy OCyIIECTBIISIOT:

Jlexuuu: JAONEHT, K. ¢.-m. H. ["anuna ['.K.

[IpakTrueckue 3aHATHS: JIOIEHT, K. ¢.-M. H. ["anmna K.

Oo0bem
Bua padorsl
AUCHUTLTUHBI

O6mas TpynoemkocTs aucturuinabl (3ET / gacoB) 20/720
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTYy C MperoaaBaTesieM:

Jlexumit 118

MPAKTHYECKUX/ CEMHUHAPCKUX 154

JlaGopaTopHbIX

KOHTpOJIb camocTosiTenbHOU padotsl (KCP) 1944
IpyTux (TpynmnoBasi, HHAUBUyadbHas KOHCYJIBTAIUS U UHBIC BUJIBI
y4eOHOH JeATENHbHOCTH, IPEAYyCMaTPUBAIOIINE pabOTy 00yUJaIOINUXCs
C TIPEIo/1aBaTeIeM) 3,8
Y4eOHBIX YaCOB Ha CaMOCTOSTENbHYIO padoTy oOyuatomuxcs (CPC)
BKJII0Yas MOJITOTOBKY K dK3aMEHY/3a4eTy 249,8

®dopma(bl) KOHTPOJIS:
sk3ameH 2, 3,4  cemecTp
3ader 1  cemectp
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dopma TEKyIIEero

<DopMa HN3YUCHUA MaTCpUaAJIOB: JICKIIUH, OcHOBHas U KOHTPOJIA
NpPaKTUYCCKUEC 3aHATHUSA, CECMUHAPCKUE 3aHATHUS, AOMOJIHUTCIbHAA 3ajanus 1o yCneBacMOCTH
Ne Tema 1 comepKanue nabopaTopHbIe pabOThI, CAMOCTOSITENIbHAS paboTa 1 JiTeparypa, CaMOCTOATENILHOM (KOJNJIOKBUYMBI,
n/m TPYIOEMKOCTH (B Yacax) peKoMeHayemas pabote KOHTPOJIbHBIE
cTyzaeHTam (HoMepa CTYJCHTOB paboThI,
B K IIP/CEM TP CPC U3 CIIUCKA) KOMITbIOTEpPHBIE
cero TECTHI | T.II.)
1 2 3 4 5} 6 7 8 9 10
1- it cemecTp
1 DJIeMeHTBhI JIMHEiHOH aJredphl. 6 6 11 [1] I'naBa 4 [3] I'maBa 6, §15, 3an. KonTponbnas pabora
) Matpurisl. Onepanuu Hag 15.1-15.114, §16, 3ax.
MaTpUIIAMH. CaoiicTBa, 16.1-16.41
kinaccudukanus Mmatpul. CpoiicTBa
onpeaenuTeneii. MuHops!.
AnreOpanyeckue JIOTIOJIHEHUS.
OopatHasi Matpuia. Panr Matpuipl.
CuctemMbl JIMHEHHBIX YpaBHEHHIA.
Teopema Kpamepa. Merox "aycca u
METO/l 0OPATHOI MaTPHIBI PEIICHHS
CJIAY. Teopema  Kponekepa-
Kanemnmm.
2. DJeMEHTBI BEKTOPHOM anreOpsl 1 6 6 11 [1] Tnaesl 1, 2; rnasa 5, §1-9; [3] I'namal, §1, 3ax. 1.30- KonrponbHas pabota.

aHAIIMTUYECKOH T€OMETPUH.
BexTopsl. [leficTBust Hajx
BekTopamu. IIpoeknns BekTopa
Ha och. CKaJIsipHOe H BEKTOPHOE
npousBenieHne BekTopoB. Ipsimas
Ha IJIOCKOCTH. B3anmHuoe
pacnosiokeHne NpsiMbIX Ha
TVIOCKOCTH. YCJIOBHE
NapalieJIbHOCTH H
TepreHIUKYISAPHOCTH NPSAMBIX.
YroJ MexIy AByMsl IPSIMBIMH.
PaccTosiHue OT TOYKH /10 NPAMOii.
Kpusble BTOpOro nopsiika u ux
KAHOHHYECKHe yPaBHEHH.
YpaBHeHHs IOBEPXHOCTH M THHHHI
B npocTpaHcTie. Il1ockocTs B
npoctpancrse. [Ipsamas B
NPOCTPAHCTBE.

rinaBsa 6;
rioasa 8, § 7

1.51,1.53-1.73,1.76-
1.82,1.86,1.89, 1.93.

§ 2, 3an. 2.1-2.49, 2.53,
2.62,2.67-2.70, 2.73, 2.85-
2.88, 2.90-2.93, 2.106-
2.109, 2.111-2.114, 2.117-
2.119, 2.124, 2.125, 2.127-
2.154.

I'maBa 2, §3, 3ax1. 3.18-
3.24,3.31-3.49.

84, 3an. 4.1-4.13, 4.17-
4.20, 4.27-4.32, 4.39-4.44,
451,452, 4.83.




Beenenne B anauus. [loustue
(yHKIUH OHOH IIepEeMEHHOM.
Croco6s! 3ananust. OCHOBHEIE
CBOIiCTBa (YETHOCTB,
OrpaHUYECHHOCTD, HEPUOAUIHOCTD,
MOHOTOHHOCTB). DIeMEHTapHbIe
¢dynxuuy. CrioxHas QyHKIHS.
ObpatHas 1 HesiBHAs (QyHKIUH.
IIpenen mocnenoBaTeIbHOCTH.
CoiicTBa cxopsueics
[OCIeI0BaTeNbHOCTH. YHcno e i
cBsI3aHHBIE ¢ HUM Ipenensl. [Ipenen
¢dyskimy. I'eomeTpruuecknii cMbIC
npenena Gpynkiyn. CBoiicTBa
(yHKIMM MMEIOIeH KOHEYHBIH
npenen. beckoneyno mansie
(yHKIMH, GecKOHEYHO OoIbIIIE
¢dynkuuu. [lepBeiii 3aMeyaTenbHbl
npenen. ACUMITOTHI rpaduka
¢ynknun. HenpepbiBHOCTE QyHKIMH
B TouKe. TOYKM paspbiBa (yHKIHH.
CBolicTBa HENPEPBIBHBIX (YHKIIHIL.

10,8

[1] 'nasa 10,
[6]

[3] 'maga 3, §6, 3an. 6.1-
6.16, 6.19, 6.20, 6.26-6.34,
6.38-6.43, 6.50-6.53, 6.55,
6.57-6.59.

§7, 3an. 7.39-7.50, 7.60-
7.119, 7.132-7.147.

§8, 3ax. 8.31-8.51.

Konrponbnas pabora

2-i1 cemectp

JuddepenuuaibHoe HCHUCTEHHE
¢yHKUMH 0HOIi TepeMeHHO.
3agauu NPUBOIAIIUE K IOHATHIO
npou3BoiHO. IIpou3sBoaHas u
nuddepeHnuan GyHKIHH.
T'eomerpuyeckuii u pusnueckunit
cMbICI 1Tpou3BoiHON. [TpaBuiia
nmuddepeniposanus. Tabmna
IIPOU3BOIHBIX OCHOBHBIX
sneMeHTapHbIX QyHKIwmit. CBoMicTBa
JddepeHmpyemMbIx GpyHKIHi
(teopembl Depma, Jlarpamka, Poms,
Konm). [IprMeHeHue npon3BoaHOM
K BBIYUCIICHHIO npezienioB. [IpaBuio
Jlonuransa. ®opmyna Teitnopa.
Bospacranue n yOsIBaHHE (pyHKIHH.
OKCTpeMyMbI (pyHKIIHH.
BBIMyKIIOCT U BOTHYTOCTH Ipaduka
(yHKIMY, TOUKH Hepernoa.
HUccnenoBanne GpyHKIWMit 1
noctpoenue rpaduxos. Hanbonpiiee
U HanMeHbIIlee 3HaUeHNe (pyHKIUN
Ha OTpe3Ke.

20

[1] TnaBwr 11, 12.

[3] 'naBa 4, §9, 3an. 9.1-
9.161, 9.186-9.199.

§10, 3ax. 10.1-10.40,
10.82-10.107, 10.116-
10.159, 10.168-10.171,
10.194-10.199.

KonrponbHas pabora

I/IHTeI‘paJIbHOe HCYHUCICHHE

22

[1] TnaBsr 15-17

[3]TnaBa 5, §11, 3an.

Kontponbhas padora




¢yHKUMH 0HOIi TepeMeHHO.
IMepBooOpa3nast GyHKIHH.
OmpenieneHne 1 OCHOBHBIE CBOWCTBA
HEOIpeIeJIEHHOr0 HHTErpaa.
OCHOBHEIE METOIBI
HMHTETPHPOBAHMUS: CBEICHUE K
TaOJIMYHBIM HHTErpaiaM, 3aMeHa
IIepeMEHHOH, HHTETPUPOBAHHE 110
gacTaM. TabauIia HHTErpaos.
WHTerpupoBaHye palioHaIbHBIX,
HPPAIMOHAIBHBIX U
TPUTOHOMETPUIECKUX BBIPAKCHHUN.
3aj1a4n NPHUBOJISAIINE K TIOHATHIO
OIIPE/IENICHHOTO HHTErpaIa.
OmnpeznencHHbIN HHTETPAT U €T0
csoiictBa. @opmyna HeroToHa-
JleiibHnIa. 3aMeHa NepeMeHHOI 1
HMHTETPHPOBAHUE IO JaCTSIM B
OIpEIeNICHHOM MHTErpalle.
I'eomerprueckue u pusHIecKre
MIPUIOXKEHHS OTIPEIICHHOTO
unTerpana. HecobcTBeHHbIE
HUHTErpabl.

11.1-11.62, 11.65-11.94,
11.96-11.212.

§12, 3am. 12.1-12.69,
12.91-12.93, 12.98-12.101,
12.103-12.106, 12.108,
12.109.

§13, 3ax. 13.1-13.20,
13.31-13.42, 13.49-13.60.

3-i1 cemectp

Psapl. YncnoBoii psij v ero cymma.
CBoHCTBa CXOISIIUXCS PSTIOB.
HeoOxoauMBlil mpH3HAK
CXOZMMOCTH psja.
3HAKOMOIOKHUTEIbHbIE YHCIOBBIE
PSZIBI U OCHOBHBIE IPH3HAKU UX
CXOJMMOCTH (CpaBHEHUE,
Janam6epa, Koy, HHTErpaabHbIN).
3HaKonepeMeHHbIE U
3HAKOUEPEAYIOLINECS PSIBL.
Ipuznak JleitOuuia. AGcomoTHas U
YCIIOBHAsI CXOIMMOCTb.
OyHKIHoHaTbHBIE psiabl. O6IacTh
cxogumocTH. CTeeHHbIE PSIBL
Panyyc 1 MHTEpBAI CXOIMMOCTH.
Psn Teitnopa u MakiopeHa.
Paznosxenne 0CHOBHBIX
JJIEMEHTaPHBIX QYHKIUH B
creneHHble psiabl. Paapl Dypbe.

11

[2] TnaBsr 21-23

[4] I'naga 3, §9, 3an. 9.1-
9.101.

§10, 3ax. 10.34-10.73,
10.80-10.99, 10.136-
10.150, 10.153-10.164,
10.170-10.184.

Kontponbnas padora

JuddepeHuunaibHble ypaBHEHUs.
OCHOBHBIE OIPE/IEITCHHS.
Juddepenipanbubie ypaBHEHUS
[IePBOrO MOPSIIKA: C

11

[2] TnaBsr 24, 25.

[4] TnaBa 4, §11, 3an.
11.17-11.60, 11.71-11.78,
11.81-11.104.

§12, 3am. 12.21-12.74.

KonTponbnas pabora




Pa3AEIAIOMNMUCS TIEPEMEHHBIMH,
OIHOPOJHBIE, THHEHHBIE, bepHyn,
B NOJHBIX AuddepeHnunanax.
JIuneitnsle nuddepeHnmanbHbIe
YPaBHEHUS BTOPOTO HOPSIIKA.
JIuneiinsie nuddepeHunanbpHbe
YPaBHEHHS BTOPOTO TIOPS/IKA C
IIOCTOSTHHBIMHU K02 UIeHTaMU.

Teopusi BEepOSITHOCTH U
MaTeMaTH4YecKasi CTATHCTHKA.
DeMeHThl KOMOMHATOPUKH.
Knaccudukanus coObITHiA.
ITpocTpaHCTBO 37IEMEHTAPHBIX
coOprtril. Kiaccuaeckoe u
TeOMETPHIECKOe OIpEeIeCHIe
BeposTHOCTH. TeopeMbl 0
BEPOSITHOCTH CYMMBI U
MIPOU3BEACHNUS IBYX CIyJalHBIX
coObITHIE. DOPMYITBI TOIHOH
BeposiTHOCTH, bepnymu, Baiieca,
Ilyaccona, Jlanmaca. Ciayuaiinbie
BEJIMYHMHBL. 3aKOHBI PacIpe/ieIeHus,
(dyHKIMM pacnipeneneHus,
MaTeMaTHYeCKoe OXKUIAHUE,
JICIEPCHs CITyJaifHBIX BEJTHIHH.
I'enepanbHas COBOKYITHOCTb U
BbIOOpKA. BapuanoHHslii psiz.
ITonuroH u rucTOorpamMma.
Omnupudeckast GpyHKIus
pacripezeneHus, BBIOOpouHoe
cpenHee u auctiepcust. TouedHsle U
HHTepBalbHbIE OLIEHKH apaMeTPOB
pacnpeaenenus. [Iposepka
CTaTHCTUYECKHX Turnore3. JInHeitHas
KOpPEISIHS.

10,8

[2] TnaBsr 28-33
6]

Jom. [3] 4.2, rmaBa 5, 3ax.
811-815, 819-821, 830-
838, 843-846, 853, 854,
859, 866-871, 874, 875.
JHom. [5] I'nassr 1-6, 9, 10,
12, 13.

KonTponbnas pabora

Bcero yacos:

50

50
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[Ipunoxenue 2.

PeliTUHI-IJIaH TUCHUIIINHBI
«MaremaTuka»
CnemuansHocts _ 04.05.01. «@yHnaMeHTanbHas U NPUKIIATHAS XUMUS
Kypc 1 , CEMECTp 1

Buabl yueOHoii nesaresibHOcTH | ban 3a Yucio baner
CTYIEHTOB KOHKpETHOE | 3aaHuil | MUHUMAaIbHBIH | MakcUMaTbHBIN
3a/1aHne 3a
CEMECTp

Mopnyas 1. «MaTpuusl. Onpeneanrtesn. CucreMbl JMHEHHBIX YPABHEHUI. JJIeMEHTbI
BEKTOPHOI ajredpbn)

Texkymmii KOHTPOJIb

1. AyautopHas pabora 0 5

2. Beiosinenue 3/5 3 0 11
WHINBUIYAIbHBIX 3aTaHUi

Py0e:xHbIN KOHTPOJIb

1. [TucpmeHHast KOHTPOJIbHAS 1 0 17
pabora

MOI[y.]'Ib 2. KAHAJIUTHYECKAN reoOMETpuda HA MJIOCKOCTH U B ITIPOCTPAHCTBE)

Texkyuuii KOHTPOJIb

1. AyautopHas pabota 0 6

2. BeimonHeHue af7 4 0 19
VHJIUBUYAJIbHBIX 3aJaHUI

Py0e:xHbIil KOHTPOJIb

1. IlncbMeHHast KOHTPOJIbHAS 1 0 18
paborta

Monayasb 3. «BBeieHue B aHAJIN3)

Texkymmii KOHTPOJIb

1. Aynuropnas pabora 0 5
2. BrimosiHeHue 4 1 0 4
WHIMBUTYQIBHBIX 33JIaHUN

Py0e:xHbIN KOHTPOJIb

[ToompuTenpHbIe OaLTBI 0 10
1. ITuceMeHHast KOHTPOJIbHAS 1 0 15
paborta

ITocerienne JIEKIIMOHHBIX -6
3aHATHI

[Tocemenne mMpakTUIECKUX -10

3aHATUU




PeliTUHI-IJIaH TUCHUIIINHBI

«MaTeMaTHKa
CrenuaabHOCTh 04.05.01. «@yHaaMeHTaIbHAs ¥ IPUKIAJTHAS XUMUI»
Kypc 1 , CEMECTp 2
Buabl yueOHoii nesaresibHocTH | bann 3a Yuciao baer
CTYI€HTOB KOHKpETHOE | 3alaHuii | MUHUMAaIbHBIH | MakcUMalTbHBIN
3aJJaHue 3a
CEMECTD

Mopyas 1. «IndpepenunajibHoe HcuncaeHne QYHKIIUA OJHON NepeMeHHOH»

Texkyuuii KOHTPOJIb

1. AyautopHas pabota 0 5

2. BeimonHeHue 6/9 2 0 15
VHIUBUYAJIbHBIX 3aJaHUI

Py0e:xHbIil KOHTPOJIb

1. [TucbmeHHast KOHTPOJIbHAS 1 0 15
pabora

Monayasb 2. « MHTErpajibHOE HCUHCIeHHe PYHKIUM OJTHOH MepeMeHHO»

Texkymmii KOHTPOJIb

1. AyautopHas pabora 0 4

2. Beimosinenue 6/10 2 0 16
WHINBUIYAIbHBIX 3aaHUi

Py0e:xHbINi KOHTPOJIb

1. [TucpmeHHast KOHTPOJIbHAS 1 0 15

pabora

[ToompurensHbIe OATITHI 0 10

ITocerienne JIEKIIMOHHBIX -6

3aHATHI

[Tocemenne mMpakTUIECKUX -10
3aHATHI

HTOroBblii KOHTPOJIb

DK3aMeH 0 30




PeliTUHI-IJIaH JUCHUIIINHBI
«MaremaTukay
CrenmajabHOCTh 04.05.01. «PynmaMeHTAIbHAS U IPUKIAIHAS XUMUIY»
Kypc 1 , CEMECTp 3

Buabl yueOHoii nesaresibHocTH | bann 3a Yuciao baer
CTYI€HTOB KOHKPETHOE | 3aaHnil | MUHUMAaIbHBIH | MakcUMalTbHBIN
3a/1aHne 3a
ceMecTp

Mopnyas 1. «/InpdepeHnuaibHoe 1 HHTETPAJbHOE HCYHCIeHHEe QPYHKIINM HECKOJIbKHUX
nepeMeHHbIX»

Texkymmii KOHTPOJIb

o
(6]

1. AyautopHas pabora

2. Beimosinenue 5 2 0 10
WHINBUIYAIbHBIX 3aaHUi

Py0e:xHbINi KOHTPOJIb

1. IlncbMeHHast KOHTPOJIbHAS 1 0 20
paborta

Moayas 2. «Paabi»

Texkyuuii KOHTPOJIb

1. AynutopHas paborta 0 5

2. Bemmosigenue 5 2 0 10
VHIUBUYAJIbHBIX 3aJaHUI

Py0e:xHbIil KOHTPOJIb

1. IlncbMeHHast KOHTPOJIbHAS 1 0 20

paborta

[ToompuTenpHbIe OaLTBI 0 10

ITocemenue IeKIMOHHBIX -6

3aHATUH

[Tocemenne npakTHUECKUX -10
3aHATUH

HTOroBblii KOHTPOJIb

DK3aMeH 0 30




PeliTUHI-IJIaH JUCHUIIINHBI
«MaremaTukay
CrenmajabHOCTh 04.05.01. «PynmaMeHTAIbHAS U IPUKIAIHAS XUMUIY»
Kypc 1 , CEMECTp 4

Buabl yueOHoii nesaresibHocTH | bann 3a Yuciao baer
CTYI€HTOB KOHKPETHOE | 3aaHnil | MUHUMAaIbHBIH | MakcUMalTbHBIN
3a/1aHne 3a
ceMecTp

Mopayas 1. «IndpepenunaibHbie ypaBHEHHA»

Texkyuuii KOHTPOJIb

1. AyautopHas pabota 0 5

2. Bemmmonigenue 5 2 0 10
VHIUBUYAJIbHBIX 3aJaHUI

Py0e:xHbIil KOHTPOJIb

1. ITuceMeHHast KOHTPOJIBHAS 1 0 20
pabora

MonayJb 2. «jieMeHThl TEOPUM BEPOSITHOCTEN M MaTeMAaTH4YeCKasi CTATHCTHKA»

Texkymmii KOHTPOJIb

1. AyautopHas pabora 0 5

2. Beimosinenue 5 2 0 10
WHINBUIYAIbHBIX 3aaHUi

Py0e:xHbINi KOHTPOJIb

1. [TucpmeHHast KOHTPOJIbHAS 1 0 20

pabora

[ToompurensHbIe OATITHI 0 10

ITocerienne JIEKIIMOHHBIX -6

3aHATHI

[Tocemenne mMpakTUIECKUX -10
3aHATHI

HTOroBblii KOHTPOJIb

DK3aMeH 0 30
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