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[IporpamMma coctaBieHa Ha ocHoBe denepanbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
crangapta Boeicimiero ob6pazoBanus (OPI'OC BO) cnemumansHoctn 04.05.01 ®dynpameHTanpHas u
NPUKIAJHAS XUMHS, YTBEPKIECHHOTO IMpHKa3oM MuHHCTepcTBa 0Opa3zoBaHMs M Hayku Poccuiickoit
Oenepannu ot 13 uronst 2017 1. Ne 652; ydaeOHOTO T71aHA M1 OCHOBHOW 00pa30BaTEIbHOM MPOTPaMMBbI
cneunanbHoctd 04.05.01 dynpameHTanbHass W OpUKIaAHAsS XuMus, paspadoranusix B 'OY BIIO
«JIoHeI K1l HalMOHAJIBHBIM YHUBEPCUTETY.

PaszpaboTuuk:
IOLEHT, IOKTOP (PU3NKO-MaTEMATUYECKUX HayK,

npodeccop kadenpsl BbICIIEH MATEMATUKH NN, f A.B. Masues
U METOAMKH NPENoiaBaHusl MaTeMaTUKU & (o

KaHIUIAT TIEeJarOrMYeCKuX Hayk,
noueHT Kadeapsl BbICIIEH MATEMATUKH 275)
)/
1 METOIMKH TPETIONABAHHST MaTEMATHKH AV /) 7 10. B. AGpamerkosa

et

[Iporpamma yueOHOW IOUCHUIUIMHBI YTBEpKACHA HAa 3acedaHud Kadempbl BBICIICH
MaT€MaTUKU U METOAMKH MPENOAaBaHUsI MATEMATUKHU

IMporokon Ne 12 ot 09 anpens 2020 r. /y’ y
3asenyromuii kadeapoii ___-/f-% ~ E.W Cxada

IIporpamma y4eOHONW AUCHMIUIMHBI OmoOOpeHa y4eOHO-METOAMYECKOW KOMHCCHEH
¢akynpTeTa MaTEMaTUKH H HH(POPMALIMOHHBIX TEXHOJIOTHN
IIpotoxon Ne 8 ot «15» anpens 2020 r.

IIpencenarens y4eOHO-METOAMIECKOI
KOMHCCUH (paKybTeTa

IIporpamma yueOHOW IUCHUILIMHBI OXOOpeHa Y4eOHO-METONWYEeCKOH KOMHCCHUEH
XUMUYECKOTO (DaKybTeTa
IIpotoxon Ne 3 ot «15» anpens 2020 r.

[Ipencenarens yaeOHO-METOMUIECKON KOMUCCHU ; H. B. d6nouxosa
XUMHUYECKOTO (haKyJIbTeTa ’



1. OBJIACTb ITIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

Kypc «Maremarukay sIBAsS€TCS AUCIUILIMHOW 0a30BOM 4YacTH MpodecCHOHATBLHOTO OJIOKa
NOJATOTOBKHU CTyAeHTOB 1o cnennanbHoctu 04.05.01 dynnaMeHTanbHas U MpUKIaaHas XUMHUSL.

OcHoBbiBaeTcsi Ha 0a3e mpeAMeToB ainreOpa M Havaja MaTeMaTH4YeCKOro aHaiuza u
TeOMETpHs, U3y4aeMbIM B 00pa30BaTeIbHBIX OPraHNU3aALUAX CPETHEro 00IIero 00pa3oBaHMsL.

SIBnsieTcss OCHOBOM ISt M3Y4YeHUST (PU3UKH, aHATUTHICCKON XUMHUH, OPTaHUYECKONW XHUMUH,
HEOPraHMYECKON XHUMHH, (PU3NYECKOW XUMHUH, KOJJIOMTHOM XHUMHUU U JIPYTHX XUMHUYECKHX
TUCHUIUIMH. MareMaTtnyeckue METOJbl MPUMEHSIOTCA JUIsl aHajdu3a COCTOSHUS W IPOTHO3a
pa3BUTHS XMMHUYECKUX SIBICHUH M MPOIECCOB, a TAKXKE, NMPH HW3YYEHUH XUMHYECKHX METO/IOB H
MOJIEJIEH.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxkmepucmuka y4eoHoil OucyuniuHvl

o ——— 04.05.01 ®ynpameHTanbHas U TPUKIIAIHAS
XUMHS

Crenmann3anus
OO6pasoBarenpHast mporpaMma CHEIUATUTET
Keanudukarms Xumuk. [IpenogaBarens Xxumuu
KonnuecTBo conepkarenbHbIX MOTyJIeH 7
Jucnunnuza 6a30B0# / BapHaTUBHON YacTH

. ba3oBas yactb npodeccruoHanbHOro 6J10Ka
00pa30BaTeNbHON MPOTPAMMBI
Dopmbi korTpons (MK, sk3amen, 3auer) 4 MOIyIBHBIX KOHTPOJIA, 3a4€eT (3 ceMecTp)

sk3amensl (1, 2, 4 cemectp)
ouyHas (opma 3aouHas Gpopma
TMokasatenn o0yJeHus o0yJeHus
HOpMarT. YCKOP. HOpMarT. YCKOP.
CPOK CPOK CPOK CPOK
KonnuecTBo 3a4€THBIX eAUHUILL (KPEAUTOB) 17
I'on moaroroBku 1,2
Cemectp 1,2,3,4
KonunuectBo yacos 612
- JIEKITMOHHBIX 140
- IPAKTUYECKUX, CCMUHAPCKUX 140
- 1abOPaTOPHBIX
- CAMOCTOSITEIbHON pabOTHI 332
B T.4. HHIMBUAYAJIbHOE 3aJJaHUC
HenenbHOE KOIHYECTBO YaCOB,
B T.4. aQyJUTOPHBIX
4/4/4/
4

3. OINHUCAHUE JUCHUIIJINHBI

Iean u 3agaum

Ienu — dbopmupoBaHWE y CTYACHTOB yYMEHHH HCIOJIb30BaTh OCHOBHBIE MAaTEMaTHYECKHE
3aKOHBI B TPO(PECCHOHATILHON NESITEIbHOCTH; TPUMEHITh OCHOBHBIE MAaTEMaTHYECKHUE 3aKOHBI MPH
aHaJIN3€ MOTYYEHHBIX PE3YJIbTATOB XUMUUYECKOI0 SKCIIEPUMEHTA.

3aoauu:




— YCBOUTH OCHOBHBIC MATEMATHUYCCKHUE MCTOAbI, O3HAKOMHUTHCA C HUX IPUMCHCHUAMHU K
PCHICHUIO TCOPECTUUCCKUX U NNPUKIIAAHBIX 3a/1a4,

— IHNPUMCHATHL OCHOBHBIC MATECMATHUYCCKHUE MCTOALI K IIOCTPOCHUIO W HCCICAOBAHUIO
MaTeMaTH4YeCKUX MoAeeH PCAIBHBIX IMTPOLCCCOB, K PCHICHUIO 3a/1a4 MAaTCMAaTHUKU, (bHBI/IKI/I, XHUMUU,

— HNPUMCHATH MATEMATUUYCCKHUE MCETOAbI JIA aHalin3da COCTOAHUA W IIPOrHO3a pPA3BUTHUA
XUMHYECKHX SBJICHUN U IMponecCoB;

— HNPUMCHATH MAaTEMATUUYCCKHUE METOAbI ITPU U3YUYCHUH XUMHYCCKUX METOJ0B U MOI[CJ'ICI\/'I.

TpeGoBanus K pe3yabTaTaM OCBOEGHHS AMCHMILIMHBI. [Ipoliecc m3ydyeHUs IUCHUIUIIMHBI
«MaTtemaTuKa» HampaBieH Ha (QOPMUPOBAHUE DJIIEMEHTOB CIEAYIOIIUX KOMIETCHIUNH B
cootBeTcTBUU ¢ OI'OC BO P® u ocHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl MO CHEIHUATLHOCTH
04.05.01 ®yngameHTanbHask U TPUKIAAHAS XUMHUS:
a) ynuesepcanvnvix (YK):
— cmoco0eH OCYIIECTBIATh KPUTUYECKUN aHamu3 TNPOOJIEMHBIX CHTyallMidi Ha OCHOBE
CHCTEMHOTO TOAX0/1a, BIpadaThiBaTh cTpareruto nercreuii (YK-1);

— crmocoOeH TPUMEHSTh COBPEMEHHBIE KOMMYHHKATHBHBIC TEXHOJOTHMH, B TOM YHCIIE Ha
MHOCTpaHHOM (BIX) sI3bIKE(aX), U aKaIeMUUYECKOTro U npodeccruoHaibHOro B3anMoaencTeus (YK-4);

0) oowenpogheccuonanvuvix (OIIK):

— cmoco0eH aHaJIM3UPOBATh, WHTEPIPETUPOBATH u 000011aTh pe3yabTaThI
HKCIEPUMEHTAIBHBIX M PACYETHO-TEOPETUYECKUX padoT XxuMuueckoit Hanpasiennoctu (OITK-1).

B pe3ysibTare nzyueHus y4eOHOWH TUCHUIIINHBI CTYAEHT J0JIKEH:

3Hamy:

— (yHnameHTanbHBIE pa3fenbl  MaTeMaTHKH  (MaTeMaTHMYeCKU  aHanmM3, aHAJTUTHYECKYIO
TCOMETPHIO, JINHEHHYIO anreopy, muddepeHInaIbHbIC YPaBHEHUS, YNCICHHBIE METOIbI, TCOPHIO
BepOHTHOCTI/I n MaTeMaTI/I‘IeCKyIO CTaTI/ICTI/IKy);

— OCHOBHBIC TIOHATHS M (haKThl H3y4aeMbIX MaTEMATHUECKUX TCOPHH, HX B3aMMOCBS3b U CBA3b C
JPYTUMU JUCLUTUTMHAMU.

ymemb:

— HpI/IMeHHTI: HOHy‘ICHHBIG 3HAHUA JJI aHaJIn3a OCHOBHBIX 3ajJa4, THUITUYHBIX JJI
€CTECTBCHHOHAYYHBIX JUCIIAILINH;

— COCTaBJIAITh U HCCICOOBATH MaTeMaTI/I‘-IeCKyIO MOJICIb HpHKHaI[HOﬁ 3aJa4u, HpI/IBOI[I/ITB cec
pEIICHUS K MPAKTUICCKHU JIOMTYCTUMOMY Pe3yiIbTary;

— IIOJB30BATHCA MATEMATHUUYCCKUMU CHpaBO‘IHI/IKaMI/I 58 I[perﬁ HHTepaTypOﬁ U CaMOCTOATCIIBHO
U3y4YaTh JOMOJHUTEIbHBIC Pa3/ieibl MATCMATHKH.

6/1a0emb:

— MaTeMaTHYEeCKUM aIapaToM, UCTIIOIb3YEMBIM B UCCIICTyEMbBIX MOJICIIAX;

— HpI/IeMaMI/I peH_IeHI/ISI OCHOBHBIX 3a41a4, TUIIMYHBIX OJIA GCTGCTBCHHOHaY‘-IHBIX JOUCIUITIINH.

4. COJIEP)KAHUE JUCLUMNIUHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

IMopsinkoBbIi
HOMep Kpatkoe coaep:xanue TeMbl
M HA3BaHHeE TEMBbI

Cooeprcamenvnuwtit mooyns 1. Jluneiinasa u eekmopuan anzeopa

Tema 1. Cuctembl JHMHEHHBIX YpPaBHEHMI, pEIICHHWE CHUCTEM YpaBHEHUM.
Jluneiinas OnHOpoaHBIE, HEOAHOPOIHBIE, HECOBMECTHBIE, COBMECTHBIE, OIPEICICHHbIE
anzeopa U HEOIpPEACIICHHbIE CHCTEMbl JIMHEWHBIX YpPaBHEHUH. OKBHUBAJICHTHbIC

CHUCTCMbI ypaBHeHHﬁ, O3KBUBAJICHTHBIC HpCOGpaBOBaHI/IH CHCTEM JIMHEWHBIX




ypaBHeHul, Merox ['aycca perieHue CUCTEM JIMHEMHBIX YPaBHEHUM.
Onpenenurenu: ONpenesieHue, CBOMCTBA. MHUHOPBI, JTONOJHUTEIbHbBIC

MHUHOpBI, anreOpanyeckue JomnojHeHus, Tteopema Jlammaca. Ilpasuio
Kpamepa penienust cuctem JTMHEUHBIX YPAaBHEHUM.
Martpuupl: onepauuy CIOKEHUs, YMHOXKEHHs MaTpull, CBOMCTBa

onepanuii. OOpaTHasi MaTpuIla: ONpeaesieHue, KPUTEPH CYIIECTBOBAHUA,
oTbicKaHue. PaHr wMmarpuipl, TeopemMa O paHre MaTpulbl, KpUTEpUi
COBMECTHOCTHU U KPUTEPH ONIPEIECICHHOCTH CUCTEM JIMHENHBIX YPaBHEHUMN.

Tema 2.
Bexkmopnas
anzeopa

CkansipHple M BEKTOPHbIE BEJIWUYUHBL. BeEKTOphl, MOAYJb BEKTOpA.
PaBeHCTBO BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI. CioKeHne
BEKTOPOB M YMHO)XEHHE BEKTOpa Ha YHMCIO, CBOWCTBA OIEpaluil Haj
BeKTOpaMH. JIuHelHass 3aBHCHMOCTb M HE3aBUCUMOCTb  BEKTOPOB.
Heo6xoauMoe M 10CTaTOYHOE YCIOBUSL KOJUIMHEAPHOCTH JBYX BEKTOPOB,
JIMHEMHOMN 3aBUCUMOCTH JIBYX U TPEX BEKTOPOB.

basuc tpexmepHoro npocrpancTtBa. IIpsmoyronbHas nexkapToBa cuctema
KOOpAMHAT Ha INIOCKOCTH M B IpocTpaHCcTBe. KoopanmHaTel BEkTOpa M
KoopAauHaTtel TOouku. JlnmHa Bektopa. KoopauHaTel cymMMBl, pa3HOCTH
BEKTOPOB U IIPOU3BEICHMS BEKTOPA HA YMCIIO. [leneHne oTpe3Kka B 3alaHHOM
OTHOILIECHUH.

CkansipHOE POU3BEICHUE BEKTOPOB: ONPEACICHNAE, CBOCTBA, BBIPAKCHHUE
CKaJIIPHOTO MPOM3BEICHUS Yepe3 KOOPAUHATHI STHX BEKTOPOB (C BBIBOJIOM).
Yron Mexay AByMsl BEKTOPaMH; YCJIOBHE OPTOIOHAJIBHOCTH JIBYX BEKTOPOB.

BekropHoe mpousBeneHHE JBYX BEKTOpOB. DU3NYECKUN CMBICIH,
CBOMCTBA, YCIOBHMS KOJUIMHEAPHOCTH JBYX BEKTOpPOB. BrIpakeHue
BEKTOPHOI'O IIPOM3BEIECHUS Uepe3 KOOPAUHATHI BEKTOPOB (C BEIBOJIOM).

CMemiaHHOE TPOU3BEACHHUE TPEX BEKTOPOB: T'€OMETPUYECKHI CMBICIH,
CBOMCTBA, BBIPA)KCHHE CMEIIAHHOTO IIPOM3BEIEHUS 4Yepe3 KOOPAMHATHI
BEKTOPOB (C BHIBOJIOM). Y CJIOBHE KOMITJIAHAPHOCTH TPEX BEKTOPOB.

Cooeporcamenvuutii. M0o0yab 2. Ananumuyeckasn eomempus

Tema 3.
Ananumuueckasn
2eomempus Ha
naockocmu

YpaBHeHMe TUHUYN HA IIocKocTu. [lonspHas cucrema KOOpAMHAT, CBA3b
ee ¢ AeKapToBou cuctemoi. [Ipsmast IMHUA Ha IIJIOCKOCTH: Pa3IMYHbIE ypaB-
HEHUA. YTOJ MEXAY HPSMBIMH. Y CIOBUE NMApaJICIbHOCTH U NEPICHANKY-
JSIPHOCTH JIBYX NpAMBIX. PaccTostHuE OT TOUKH 10 npsAMoH. I1ydok mpsMbIX.

KpuBbie BTOpOTO TOpsiAKA: Kpyr, JJUIUIC, runepbona u mapaboda.
Kanonnueckue ypaBHEHHUS, UX BBIBOJA. ACHMITOTHI  THUIEPOOJIBL.
[IpeoOpa3oBaHue MNpsIMOYrojdbHBIX KOOPAMHAT Ha IUIOCKOCTH: IOBOPOT,
HapaJuIeIbHBIN IEPEHOC.

Tema 4.
Ananumuueckasn
2eomempus
npocmpancmee

[T10CKOCTB: ypaBHEHUs IUIOCKOCTH, IPOXOIMAINEH Yepe3 TpU 3aJaHHBIX
TOYKH; 4€pe3 TOUKY IEpIEHIUKYISIPHO K 33JaHHOMY BEKTOpY; B OTpE3Kax;
obmee. Yronm Mexay JABYMs IUIOCKOCTAMM; YCJIOBHE MNapaIeIbHOCTH U
NEPIEHAUKYIIIPHOCTH IBYX IUIOCKOCTEU. PaccTosiHre OT TOYKM 110 TUIOCKOCTH.

[lpsamas nuHMA B mpocTpaHcTBe: (pasHble ypaBHeHus). Ilepexon ot
O0ImMX K KAaHOHMYECKUM YPAaBHEHUSM TMPSAMOW. YTOJd MEXIy JIBYMs
IPSMBIMHU; YCIIOBHS TAPAJUIENBHOCTH W IEPHEHIUKYISPHOCTH MPSIMBIX.
VYcnous nepeceueHus ABYX MPsSMBIX.

B3anmHoe pacmnosiokeHre NpsiMOM U TJIOCKOCTH. YTOJI MEXKIY NPSIMOU U
IJIOCKOCTBIO. Touka IepecedeHHss NpsIMOM M IUIOCKOCTH. Y CIIOBUE
MPUHAICKHOCTA NPAMON NaHHOW miiockocTH. [loBepxnoctu Il mopsiaka:
cdepa, ITUNCOUA, TapadboIou Ibl, THIIEPOOIOU b, IUIHHIPHI U KOHYC.

CoodeprrcamenvHulil

mooyne 3. /luppepenyuanvroe ucuucnenue pynkyuu 00Houl nepemennoul

Tema 5.
Dyukyuu,

[onsarue ¢pyHKuMU: 00IACTH ONpeaeNeHus], 00JacTh 3HAYCHUH, IIPUMEPBHI.
Cnoco0sl 3amanns QyHKIMHA. OrpaHHYeHHOCTh, MOHOTOHHOCTB, YETHOCTD H
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nepuonu4HocTb. OOparHas Gpynkuus. [lapamerprudeckoe 3a1anue GyHKIUH.

[Tpocretimue snemenTapubie GyHKIMH 1 ux rpaduxu. CroxxHas QyHKIU,
MHOT'OYJICHBI, PAlIMOHAIbHBIE, areOpanyeckue U TPaHCUEHICHTHBIE (DYHKIIUH.

[Ipenen ¢ynkmuu B Touke. Teopema O EIMHCTBEHHOCTH TIpenesa
¢ynkuuu. Teopembl 0 Tmpenenax, CBSI3aHHBIX C  apUPMETHYECKUMU
orepanusiMu 1 HepaBeHCTBaMU. OJTHOCTOPOHHUE MPEIEIIbI.

[Ipenen dbynkumm npu x —> too. beckoHewHO OOJBITHME W OECKOHEYHO
mainble pyHKIMU. PackpeiTue HeonpeaeneHHocTel. CpaBHEHHE OECKOHEUHO
MaJbIX (DYHKIIHH, SKBUBAJICHTHBIE OECKOHEYHO MaJlbIe.

HenpepsiBHOCTh (hyHKIIMHE B TOuke. CBOWCTBA HEMPEPHIBHBIX (YHKIIHU.
HenpepriBHOCT, (yHKIMM Ha MHOXeCTBe. TOYKM pa3pblBa U HUX
kiaccugukanus. HempepbIBHOCTE 371eMeHTapHbIX QyHKIuH. [Ipumepsl.

Yucno e. HarypanbHble norapugmbl, HX CBSI3b C JIECATUYHBIMHU.
3amMeuarenbHble Ipe/ensl (IepBbId U BTOPOi) U CIEICTBUS U3 HUX.

Tema 6.
Jupppepenyuans-
Hoe ucuucnenue
dyukyuu oonou
nepemeHnHou

3agaun, KOTOpble NPUBOIAT K TOHATHIO MPOM3BOJHOM, OmNpeneneHue
NPOU3BOJHON, ee (u3Mueckuii M reomMeTpuueckuil cMbicl. CBs3p MeEXIy
HETIPEPBHIBHOCTHIO M CYIIECTBOBAaHUEM MPOU3BOAHON QyHKIMU. KacarenbHas u
HOpMaJIb K KPUBOM.

[TpaBuna u (GopmMynbl BBIUMCIECHHS HPOU3BOAHOM (TIPOM3BOJHAS CYMMBI,
Npou3BeleHusT M 4acTHOro). [IpoM3BOIHBIE OCHOBHBIX  3JIEMEHTAPHBIX
dbysakmmid. [IponsBogHas oOpaTHOHM, CIOKHON M HESBHO 3aJlaHHOM ()yHKITHHA.
JuddepenimpoBanre GyHKINH, 331aHHOM TapaMeTPUIECKH.

[Ipom3BomHast  cremeHHO-TIOKa3arenbHOM — pynkumu.  duddepenman
¢ynkumu. Ero reomerpuueckoe copiepaHHe M CBOMcTBa. VMHBapHaHTHOCTDH
muddepenimana nepBoro mopsaka. [Ipumenenue  guddepeHnmana K
NPUOKEHHBIM BBIYMCTICHUSIM.

[TpousBonHas BbicIMX MOPsiAKOB. Pusnueckuii cMbica Il mpou3BOIHOMN.
Hudpdepenimansl Boicimx nopsakoB. [uddepenuman I nopsaka cioxHOM
byskmu. ['unepoonmyeckie GyHKIMHA U KX TIPOU3BOIHBIE.

OcHoBHbIe TeopeMbl nuddepeHumanboro ucuuciaenust: Pomrs, Ko,
Jlarpanxa.

IIpasuiio Jlonurans. PackpsiTie HEONPEIETIEHHOCTEN.

[Tpu3Hakm BoO3pacTaHusi W yOBIBaHUS (YHKIMH. DKCTPEMYMBI (DYHKITHM:
olpesieNieHrne, HeoOX0MMMOe U JIOCTaTOYHOE YCIIOBHS AKcTpemyMma. [IpaBuio
uccienoBanusi (QyHKIMM Ha O3KcTpeMyMbl. HawubGonbliee W HauMmeHbllee
3HaueHUS (PYHKIMU HA OTpE3Ke.

BBIyKII0CTh ¥ BOTHYTOCTh KPUBOM, TOUKH Tieperuda. [IpaBmio oTeicKaHUsS
MHTEPBAJIOB BBIMYKJIOCTH U TOYEK Mepernda rpaguka QyHKIUH. ACHMIITOTHI
¢dbyakmu. CxeMa HCCIeIoBaHus ¥ TOCTPOeHUs rpaduka (yHKIHH.

®opmyna Teitnopa ¢ octaTouHbIM uiieHOM B opme Jlarpamxka. Pasnoxenue
aneMeHTapHbIX QyHKIMH 1o Gopmyie Teitnopa. [TpubmkeHHbIE BBHIYUCICHNUS.

Cooeporcamenvuwtii. modyns 4. Hnmezpanvnoe ucuucienue ynKyuu 00HOU nepemeHHoul

Tema 7.
Heonpeoenennbuiii
unmezpan

[TepBooOpasnas. HeompeneneHHblii WHTErpajl, €ro CBOWcCTBa. Tabmwia
OCHOBHBIX MHTCI'PAJIOB. HGHOCpe,Z[CTBeHHOG HHTCTPHUPOBAHUC.

MeTtoabl MHTETPUPOBAHHS: 3aMEHA MEPEMEHHONH M MHTETPUPOBAHHE IO
4yacTsAM. DBbluuciaeHue UHTErpajioB, KOTOPBIE COAEP)KAT KBaIPaTHBIN

2
TpeXwIeH ax +bx+c:

J- dx . J-(Ax+B)dx. J‘ dx . J- (Ax+B)dx .
ax® +bx+c’ ax’ +bx+c’ \/ax2+bx+c’ \/ax2+bx+c’

J\/axz +bx+cdx .
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WuTerpupoBanue panvoHambHBIX ApoOeil. MHTerpambl, KOTOpble HE
OepyTcs.

Tema 8. Omnpenenennie 1 CBOWCTBA olpezeaeHHoro uurerpaina. @opmyna Herorona-
Onpeoenennwlii Jleitonuna. OcHOBHBIE TeopeMbl 00 OIpENeNIeHHOM WHTerpane. MeTobl
unmezpan UHTETPUPOBAHMS: 3aMEHA IIEPEMEHHON 1 MHTETPUPOBAHUE 110 YACTSIM.
HecoOcTBeHHbIe HHTErpajibl ¢ OECKOHEUHBIMH MpeieflaMi HHTETPUPOBAHUSL.
WHTerpanbl 0T HEOrpaHMUYECHHBIX (PYHKIIUH.
[TpubmkeHHOE BBIUMCIIEHHE OIPEIEICHHOrO0 HWHTerpaiga 1mo Qopmyiaam
NpSIMOYTOJIBHUKOB M Tparenuii. [IpuMeHeHHe ompeneseHHOro HHTerpasa:
BBIYNCJICHUE TUIONIAAN MII0CKOH GUrypsl, 00bema Tena U JJIUHBI JyTH.
Cooeporcamenvuwtii. mooyas 5. /lupghepenyuanvuvie ypagnenusn. Paowv
Tema 9. 3agaun, KOTOpble MNPHUBOAIAT K AuddepeHIMaIbHbIM — YpPaBHEHUSM.
ugppepenyuans- | Iuddepennmanbioe ypaBHEHHE MEPBOrO MOPSIKA: TEOMETPUUECKUN CMBICI,
Hble ypasHeHus HavyanpHble ycioBusa. Teopema Komm cyiecTBoBaHUST M €IUHCTBEHHOCTH

pemerus U GepeHIUATEHOTO YPaBHEHHS C HAYATLHBIMH YCIIOBUSIMHL.

Meronpl pemieHusi HEKOTOpPBIX UG depeHINATBHBIX YPaBHEHUI IMEpBOro
NOpSAKA: YPAaBHEHUH € pPa3feisIONMMKCS TEPEMEHHBIMH; OIHOPOIHBIX U
JIMHEHHBIX YPaBHEHUIA.

OOmme cBefeHust O TMHEHHBIX AU QPEepeHINATBHBIX YPAaBHEHUSAX BTOPOTO
nopsiaka. JuddepeHunansiple ypaBHEHHsST BTOPOTO TMOPSAKA, JOMYCKAIOIINe
HOHIKEHHE Topsiika. JInHelHbIe OHOPOAHBIC YPaBHEHHSI BTOPOTO MOPSAKA C
MOCTOSTHHBIMA  KOd(purmentamu. JIuHeiHbie HeogHOpOoaHBIE auddepeHIu-
aJTbHbIE YPAaBHEHHS BTOPOTO MOPSIIKA C OCTOSIHHBIMH KO PUIIUESHTAMH.

Meron Bapualyy MPOU3BOJIBHBIX MOCTOSHHBIX Ul HAXOXKICHUS YaCTHOTO
pelieHusT JMHEHHOTO HEOJHOPOAHOTO AU (PEepeHIIMATEHOIO YpaBHEHHS C
MTOCTOSTHHBIMH KO3 HUITEHTAMHU.

CocraBienne u pemieHue audpgepeHalbHbIX YpaBHEHHH Ha IMpUMepax
3a7a4 (PU3UKO-XUMHYECKOTO, (hapMalleBTUIECKOTO U METUKO-OMOIOTMYECKOTO
COJICPKAHMSL.

Tema 10. Paowt

Yucnossie psiabl. UX cXoIuMOCTh U pacxoauMocTb. [IpocTeitime cBoiicTBa
cxomammxcss psafoB. [Ipu3Haku CXOOUMOCTH PSJIOB C  MOJIOKUTEIbHBIMU
YJIeHaMH: TIpU3HAK CpaBHEeHWs, npu3Haku JlamamOepa, Ko, uHTErpambHbII
npu3Hak. 3HakorepeMeHHble psabl. [lpu3nak JlelOnuma. AGcomioTHas U
YCJIOBHAsI CXOIUMOCTb.

OyHKIMOHATBHBIE psafbl. OOIacTh CXOAUMOCTH (DYHKIMOHAILHOTO Psijia.
Crenennble psapl. Paguyc u wHTEpBasl cXOAMMOCTH. OCHOBHBIE CBOMCTBA
CTETIEHHBIX PS/IOB.

Psn Tetinopa. PaznokeHre OCHOBHBIX AJIEeMEHTApHBIX (DYHKIUN B CTEIICHBIE
panel. [IpuMeHeHue psaoB K MPUOTMKEHHOMY BBIUYHCICHUIO WHTETPAJIOB,
3Ha4YeHUs1 (DYHKIMH, pemeHuto auddepeHManbHbIX ypaBHeHud. [lonsatue o
psnax Oypee. Psin Dypbe U151 MOJ0KUTENBHBIX M OTPUIATETIHHBIX (DYHKIHH.

Cooeporcamenvuotit mooyns 6. /[lupghepenyuanvnoe u unmezpanvHoe ucuucieHue QyHKyui

MHO2UX NEPEMEHHBIX

Tema 11.
Jupppepenyuans-
Hoe ucuucnenue
¢ynxyui
HeCKOIbKUx
nepemeHHbIX

Onpenenenrie GyHKIUW IBYX W OOJBIIETO yHcia NepeMeHHbIX. O0macTh
orpefieNieHnss U 00acTh 3HaueHwid. [Ipenen u HenpephIBHOCTh (DYHKIIUU JIBYX
nepeMeHHbIX. CBOWCTBA (DYHKITHA, HEMPEPHIBHBIX B OTPaHUYEHHON 3aMKHYTOM
o0acrtu.

YacTHble MPOU3BOJIHBIE MEPBOr0 U 0ojiee BBHICOKUX MOPSIKOB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX TIPOU3BOAHBIX OT OPsIIKa TU(GEPEHIINPOBAHKS.

Huddepenmmansl Beicimx mopsakoB. Popmyna Teinopa mis GyHKIAN
JBYX nepeMeHHbIX. uddepeHipoBanme CI0KHOM 1 HEIBHOM (DYHKIIUH.

OKkcTpeMyM (YHKIUH JIBYX NMEPEMEHHBIX, €r0 HEOOXOAUMOE U JOCTaTOYHOE




ycnoBus. [TogOop smMnupryeckux GopMys METOOM HAMMEHBIIINX KBAJPaToB.

Tema 12. JIBOWHOW WHTErpas: OMNpEeAeTeHHEe M OCHOBHBIE CBOWCTBA. BblumcieHune
Humezpanovnoe JIBOMHBIX MHTETPAJIOB: CIIy4au MPsSIMOYTOJILHOM M IPOU3BOIBHON 00IacTe.
ucuucienue 3aMeHa MEepEeMEHHOW B JBOMHOM MWHTerpajie. BpraucieHue TBOMHOTO
¢ynxyui MHTErpajia B HOISPHBIX KOOPJUHATAX.
HeCKOIbKUXx TpoiiHON HHTErpai: OIpenereHue, CBOMCTBA, BbluucieHue. [IpumeHneHue
nepemeHHbIX TPOWHOTO MHTETpasa (BHIYHCICHHE MACcChl M 00beMa Tena).
KpuBonnHeliHbIe UHTETpaJIbl: ONPEACICHUE U BbIUUCICHUE UHTErPaJioB | u
II pona. ®opmyna Pumana-I puna. IIpuMeHeHre KpUBOJIMHEWHBIX UHTEIPAIOB
(mmMHA ¥ Macca AyTH, IO b, padoTa CHIIOBOTO TTOJIS ).
Cooeporcamenvhutii M00yab 7. Inemennmovl meopuu 6eposmHocmen
U MamemamuiecKoi Cmamucmuxku
Tema 13. OcHoBHble — mTOHATHSA.  AnreOpa  coObiTuil.  OCHOBHBIE  (POPMYITBI
Onemenmapnasn komOuHatopuku. Kiaccuueckoe onpenaeneHue BeposSTHOCTH. (OCHOBHBIE
meopus CBOMCTBa  BeposATHOCTH.  OtHocutenpHass  4yactota.  CTaTHCTHUYECKOe
eepoamuocmeii OIpENIEIIEHNE BEPOSTHOCTH.
TeopeMbl CIIOKEHUS U YMHOXECHHsS BEpOSTHOCTEH. Dopmyna IMOIHON

BeposITHOCTH U opmyra baiieca.
Tema 14. JuckpeTHble chy4yailHble BETMYMHBI M HMX YHWCIIOBBIE XapaKTEPUCTUKU.
Cnyuaiinvle OCHOBHBIE 33aKOHBI PACIPENECICHUSI JUCKPETHBIX CIy4allHbIX BEJIMYMH.
GeIUYUUHDL (beprymmu, [TyaccoHa, TokambHas M MHTETpalibHas TeopeMbl Jlamnaca).

HenpepbiBHbie CllyJailHbIe BEJTMYHHBIL. NurerpanbHas u
maddepennmanbias  GYHKIMA — paclpeseNieHds] HENpephIBHON — CydaiHOMN
BEJIMYMHBL. YHCIIOBBIE XapaKTEPUCTUKH HETIPEPBIBHBIX CITyYaHbIX BEJTHMYHH.

3aKoHBI pacnpe/eNieHus] HeNPEphIBHBIX CITyYalHBIX BEIWYUH (PaBHOMEPHOE
¥ HOpMaJIbHOE pacrpeieieHne). 3aKoH OOJBIINX YUCElT.

[IpumeHeHne Teopuu BEPOSTHOCTEH MpH 00pabOTKE 3KCIEPHUMEHTATBHBIX
JTAHHBIX (3aKOH MOTPEIIHOCTEH; OIeHKa KCTHMHHOTO 3HAYEHUs] BEIUYMHBI;
OLICHKA CPEHEKBAIPATUYHON MOTPEITHOCTH OTAETbHBIX U3MEPEHHI).




Temaruuyeckuii miIaH

KoanuecTBo uacoB

Ounasn gopma o0ydeHus

3aounas popma 00yueHHs1

HopmaTtuBHBIi cpok

Y ckopeHHBII Cpok 00y4yeHust

HopmaTuBHBII cpok 00y4eHust

Y ckopeHHBIH CpoK

o0yueHust o0yueHust
B T.Y. B T.Y. B T.Y. B T.Y.
Ha3zBanus coaep:katejbHbIX = = =] = R | = = =
. P g 2 = = g & = = g 21 = | = g = =
MOayJier U TeM = 4| A 2 = 2 2 2 = 2| 4 2 = 2 2
o | =| & = | = =l e | = 2 |2 | 5= 5q 0 = | 5 | E| 5 = e = | 5 | 58 59
= g | &| ¢ S| = g | & | g 8 H & g || 98 s = g | 95 &4
o:roh > @ | = I N = = = = | o] E > L ==.hc>}c
< = = | R =y < = = Rel 1Y 9 = = & =\ < = RS =9
Rz = < | © sl 2 | Z = | s | ok =9 & 2 | & | «| © = o A 2 | = | oq@ =&
| E o = 2 ) 9 =% =2 @ ) 9 o = 2 ) = = -
(%=} = ] =) =) = ] =3 =) = ] =) =
E- | = = % < = = g. | 2 = E" = =
=1 8 | E = | 8 = =S| S | E S | =
Cooeprcamenvnutit mooyns 1. Jluneiinasa u éekmopnasn anzeopa
Tema 1. Jluneunas ancedpa 35 10| 10 15
Tema 2. Bexmopnas anceopa | 35 | 10| 10 15
Hmozo no
70 120 20 30
cooeprcamenvHomy Mooy 1
Coodepicamenvhnulit modyaw 2. Ananumuueckasn zeomempus
Tema 3.  Ananumuueckas
36 | 8 | 8 20
2eomempus Ha N10CKOCMU
Tema 4.  Aunanumuueckas
36 | 8 | 8 20
2eomempus 8 NPOCMpancmee
Hmozo no
72 |16 | 16 40
cooeprcamebHoMy Mooyio 2
Cooeporcamenvuwtii. modyas 3. /luphepenyuanvroe ucuucienue GynKyuu 00HOU nepemeHHoul
Tema 5. @ynxkyuu,
nociieoosamenbHoCmi, 50 [ 10| 10 30
npeoevl
Tema 6. Jugpghepenyuanvroe
ucyucierue QyHKyuu 0OHOU 94 | 22| 22 50
nepemeHHou
Hmozo no
144 | 32| 32 80

cooeprcamebHoMy Mooyio 3




10

Cooeprcamenvuwvtit mMooyno 4. Hnmezpanonoe ucuucienue gynkyuu 00Houl nepemenHoul

Tema 7. Heonpeoenennviii

42 | 8| 8 26
unmezpa
Tema 8. Onpedenennwiii 46 18| 3 30
unmezpa
Hmozo no 88 16| 16 56
cooeprcamebHoMy Mooy 4

Cooeprcamenvnuutit Mmooy 5. /ludpdhepenyuanvuvie ypasnenusn. Paowvi

Tema 9. Jugppepenyuanvroie s0l12 12 2%
VpasHeHus.
Tema 10. Psaowv 26 | 8 | 8 10
Hmozo no 76 [ 20| 10 36

cooeprcamenbHoMy Mooy 5

Cooeporcamenvuotii moodyas 6. /lu

e,

CHUUAIbHOE U UHmecpaibHoe UCHUcC/ieHue ¢yHKl{llﬁ MHOZUX NEPEMEHHBIX

Tema 11. /[ugppepernyuanvroe

ucyucierue QyHKyuil 41 | 8 | 8 25
HeCKOJIbKUX NePEeMEHHbIX
Tema 12. Humeepanvnoe
ucuucienue QyHKyui 45 | 10| 10 25
HeCKOJIbKUX NepeMeHHbIX
Hmozo no 86 | 18| 18 50
cooepircamenbHOMy MO0y 6

Cooeporcamenvrovlit. MoOyb 7. DnemeHmol meopuu 6eposmHoCmeil U MamemamuecKoil CmamucmuKu
Tema 13. 3Jl€M€Hmaprl}Z 216! 6 16
meopusi 8eposimHocmen
Tema 14. Cnyuatinvie 48 112 12 24
BeUYUHBL
Hmozo no 76 | 18| 18 40

cooepircamenbHoMy Mooy 7
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5.  METOJMWYECKHUE PEKOMEHJIALUMWH UL IIPOBEJEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHNX U IABOPATOPHBIX 3AHATHUHU

TeMBblI JJeKIIMOHHBIX 3aHATHH

o Konuuecmeo
wn Ha3zeéanue memuoi waCOs
1. |Cucremsbl TMHENHBIX YpPaBHEHUH. 2
2.  |Onpenenurenu. 2
3. Martpuiisl. 4
4. Panr matpuirsl. Pemmenue cucreM MeTo0M 00paTHOW MaTPHITBI. 2
S. Bekrtopa. 2
6. KoopauHatsl BEKTOpAa. 2
7. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB. 2
8. BekTopHOE TpOU3BEAECHUE IBYX BEKTOPOB. 2
9.  |CMmemanHOe MPOU3BEACHHE TPEX BEKTOPOB. 2
10. [[IpsAmas TMHUSA HA MJIOCKOCTH. 4
11. |KpuBble BTOpOro nopsjika. 2
12. |[Ipeobpa3oBaHue MPSIMOYTOJBHBIX KOOPIMHAT HA IIOCKOCTH. 2
13. [[lnockocTs. 4
14. |[Ipsimast TMHUA B IPOCTPAHCTRBE. 2
15. |l[loBepxuoctu Il mopsiaka. 2
16. [[lonarue pyHkImu. nemMeHTapHBIC QYHKITUH. 2
17. [[Ipenen pyHKIIMU B TOUKE. 2
18. [Mpenen pynxuuu npu X —> +00, PackpsiTHE HEOIIPENEIEHHOCTEN. 2
19. |HempepwsiBHOCTH (YHKITUU B TOUKE. 2
20. [3ameuaTenbHBIC IpeACbl (TIEPBBIA U BTOPOW) U CIACACTBUS U3 HHX. 2
21. [[IpousBoaHasi. 2
22. ([[Ipou3BOAHbBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA. 4
23.  |[duddepennman GyHKIUM. 2
24. |[[Ipom3BojHas BBICIINX MOPSIKOB. 4
25. |OcHoBHbIe TeopeMbl UG HepeHIIHaTBHOTO UCUNCIICHUS. 2
26. |[[IpuMmeHeHHE TPOU3BOJHOM. 6
27. |®opmyna Teitnopa ¢ ocTaTOYHBIM WieHOM B ¢opme Jlarpanxka. 2

PasnoxeHnue aneMeHTapHbIX GyHKIUN 1o hopmye Teitnopa.

[TpuOnuKeHHBIC BEIYUCIICHUS.
28. [[lepBooOpa3Has. HeonpeneneHHbIN HHTETpaN, €r0 CBOKWCTBA. 4
29. |BbluncCIieHHE UHTETPAJIOB. 4
30. |OnpeneneHHbI HHTETPAIL. 4
31. [|[[IpuMeHeHUE ONpEeAEICHHOI0 HHTErpaia. 4
32. |duddepenunanbHoe ypaBHEHHE TIEPBOTO MOPSIKA. 2
33. |Meroasl penieHuss HEKOTOPhIX MU GepeHITnaTbHBIX YPABHEHHI TIEPBOTO )

MOpsIKA.
34. |duddepennmanbapie ypaBHEHUS BTOPOTO MOPSIKA. 2
35. Vluneiinbie nuddepeHImanbHbIe YpaBHEHUS BTOPOTO MOPSIIKA. 2
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36. [Meroa Bapuanuu NpOU3BOJIbHBIX TOCTOSHHBIX. 2
37. |CocraBnenue u pemieHue qudpepeHaaIbHbIX YPaBHECHHA. 2
38. [HucnoBble psabl. 3HAKOYEPEIYIOIIUECS PSIIBI. 4
39. |®ynkumoHanbHbIE psAabl. CTEIEHHBIE PSIABI. 4
40. [YacTabie mpousBoaHbIe, MU depeHIanbl GYHKINN IBYX EPEMEHHBIX. 2
41. [OxcTpeMyM (QyHKIMH ABYX TIEPEMECHHBIX. 4
42. |[IBOiiHOI MHTErpaI. 2
43. |TpoitHOM UHTErpal. 2
44. |KpuBoauHEHHBIE HHTETPAJIBI. 4
45. |Teopus moas. 4
46. [KomOunaropuka. 2
47. [BBeneHue B TEOPUIO BEPOSITHOCTEH. 2
48. |Dopmyna nonHOI BeposiTHOCTH U (opmy:a baiieca. 2
49.  |AuckpeTHble cay4yailHble BEIMUNHBI. 4
50. |HenpepsiBHBIE CydaiiHbIE BETUYNHBI. 4
51. [3akoHBI pacnpeaeneHus HENPEPbIBHBIX CIYYalHbIX BEJTUYHUH. 2
52. |[IpuMeHeHHe TeOPHH BEPOSITHOCTEH MPU 00pabOTKE IKCIIEPUMEHTATBHBIX )

TaHHBIX.

BCEI'O 140

TeMbl NpaKTHYECKUX 3aHATHI

Ne Konuuecmeo
wn Ha3zeanue memoi waCos
1. [Cucremsbl TMHEWHBIX YPaBHEHUH. 2
2.  OnpeneauTent. 2
3.  [Marpuupsl. 2
4.  |Obparnas marpua. 2
5. HccienoBanue cUCTEM. 2
6. BekTopsl. 2
7.  [lpamoyronbHas JekapToBa CHCTEMa KOOpAMHAT Ha IUJIOCKOCTH MU B )

[IPOCTPAHCTBE.
8. |CkanspHOe MpOU3BE/ICHUE BEKTOPOB. 2
0. BekTopHOE TpOU3BEAECHUE IBYX BEKTOPOB. 2
10. |CmemaHHOE IPOU3BECHUE TPEX BEKTOPOB. 2
11. |YpaBHEeHUE TMHUH HA TJIOCKOCTH. 2
12. |[IpsiMast HA IJIOCKOCTH 2
13. |KpuBbie BTOpOro nopsiaka 2
14. [[IpeobpazoBaHuE MPSIMOYTOJIBHBIX KOOPAMHAT Ha TUIOCKOCTH. 2
15. |YpaBHEHHUA MIOCKOCTH. 2
16. |IlmockocTh B IPOCTPAHCTBE 2
17. |lIpsmas TUHUS B IPOCTPAHCTBE. 2
18. [[loBepxnoctu Il mopsaxa. 2
19. |[lonsTue GpyHKUIUH. 2
20. [[IpocTeiimue 3neMeHTapHbIC GYHKIUH. 2
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21. [[Ipenen ¢pyHKIMH B TOUKE. 2
22. [HempepbIBHOCTH ()yHKIIMU B TOUKE. 2
23. |3ameuaTeNbHbIE IPEACIBI. 2
24. |[IponsBoaHas 2
25. |BbluncieHre mpou3BOIHOM. 2
26. |BbluncieHre mpou3BOIHOM. 2
27. |[duddepenmman Gynkium. 2
28. |[Ipom3BoaHask BHICIIUX MOPSIKOB. 2
29. |[duddepennuans BEICIIMX MOPSIAKOB. 2
30. |[IpaBumno Jlonurans. 2
31. |MccnenoBanue QyHKITHIA. 2
32. |MccnenoBanue QyHKITHA. 2
33. |MccnenoBanue (pyHKIHI, mOCTpOCHHE IpadUKOB 2
34. |®opmyna Teiinopa. 2
35. |[lepBooOpazHasi. 2
36. [MeToabl HHTErpUPOBAHUSI. 2
37. [MeTroasl HHTErPUPOBAHUSI. 2
38. [MeToasl HHTErpUpPOBAHUSI. 2
39. |OnpeneneHHbI HHTETPAIL. 2
40. [HecoOcTBeHHBIC HHTETPAIIBI. 2
41. |[IpubnukeHHbIE BBIYUCICHUS. 2
42. |[IpumeHeHME ONpeeIEHHOr0 HHTErpaa. 2
43.  [Iuddepennmanpabie ypaBHEHUS 2
44.  [Meronas! pemienus AudQepeHnrnanbHbIX YpaBHEHUH TIEPBOTO MOPSAKA. 2
45.  |duddepennmansabie ypaBHEHUs BTOPOTO MOPSIIKA. 2
46. [IuddepennmanpHbie ypaBHEHUs BTOPOTO MOPSIIKA. 2
47. |[HaxoxneHue 9acTHBIX penieHnd qudepeHnnanbHbIX ypaBHEHUH 2
48. |[HaxoxneHue yacTHBIX penieHnd qudpepeHnnanbHbIX YpaBHEHUN 2
49.  |YucnoBsie psibl. 2
50. [3Hakouepemyrouecs psisbl. 2
51. |OyHKIMOHATBHBIE PSIBI. 2
52. [[IpuMeHeHuUE pSAIOB. 2
53. |®yHKUIMH HECKOJIIBKUX NEPEMEHHBIX 2
54. |YacTHble MPOU3BOAHBIEC IEPBOTO U OOJIEE BBICOKUX MOPSIKOB. 2
55.  |AuddepenunpoBanue GpyHKINN HECKOIBKUAX TEPEMEHHBIX 2
56. |9xcTpemMyM (PYHKIIUH JIBYX TEPEMEHHBIX. 2
57. |[IBOMHOI UHTETpAI. 2
58. |BbluucieHue IBOMHOTO MHTETpaa. 2
59. [TpoiiHOI MHTErpal. 2
60. |KpuBOJIMHEHHBIE HHTETPAIBI. 2
61. |OcHOBHBIC MOHATHS TEOPUH MOJIA. 2
62. |KomOunaropuka 2
63. |BBeneHue B TEOPHUIO BEPOATHOCTEN 2
64. |BBeneHue B TEOpUIO BEPOSITHOCTEN 2
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65.

/[uCKpeTHBIE CiydaiiHbIE BEITUYUHBI.

66.

(OCHOBHBIC 3aKOHBI pacupCaACIICHUA TUCKPCTHBIX CJIy‘-IElﬁHBIX BCJIMYHH.

67.

HenpepbiBHBIE CiTyyaliHbIE BEJTUYUHBI.

68.

UrcnoBble XapaKTePUCTUKHI HETIPEPHIBHBIX CIIyYalHbIX BEJIHUYHH.

69.

3aKOHBI pacipe/IeIeHUs HEMIPEPhIBHBIX CIyYalHBIX BETHUUH.

70.

[IpuMeHeHre Teopuu BEpOSTHOCTEH IpH 00pabOTKE IKCIEPUMEHTAIbHBIX
TaHHBIX.

[\S I I} \OF I (O | (O I (O] |} \S]

BCEI'O

140

6. METOAMYECKHME PEKOMEHIAILIMU 110 OPTAHU3ALIUHN

CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opranmn3anusi CaMOCTOAITEJIbHON PadOThI CTY/IECHTOB

No
n/n

Hazeanue memui

Konuuecmeo
uacoe

CucreMpl  JIMHEHWHBIX  YpPaBHEHMH. OKBHUBAJEHTHBIE  CHCTEMBI
YPaBHEHMH, OKBUBAJECHTHBbIE IMPeoOpa3oBaHMs  CHUCTEM  JIMHEWHBIX
ypaBHeHuUl, MeToa ['aycca penieHus CucTeM JIMHENHBIX YPaBHEHUMN.

5

Onpexnenurenu: onpeaeneHue, cBOMCTBA. MUHOPBI, TOMOJHUTEIbHbIE
MUHODBI, aireOpanyeckue maomojHeHus, Teopema Jlammaca. IlpaBuio
Kpamepa penieHns cucTeM JMHENHBIX YPaBHEHUM.

Martpuiel. OOpatHas marpuiia. Panr marpuiel, Teopema O paHre
MaTpUIbl, KPUTEPUH COBMECTHOCTH U KPUTEPUN ONPENEICHHOCTH CHUCTEM
ITMHEMHBIX YpaBHEHUH.

BekToprl. PaBeHCTBO BEKTOpPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIE
BeKTOpbI. CJI0)KEHNE BEKTOPOB U YMHOKEHHE BEKTOpa HAa YUCIO, CBOMCTBA
onepauuii Haj BeKTOopamH. JIMHEHHass 3aBUCMMOCTh M HE3aBUCHUMOCTH
BEKTOPOB.

basuc TpexmepHoro mnpoctpaHcTBa. IIpsiMmoyronpHasi JeKapTOBa
CHCTEMa KOOpJAMHAT Ha IUIOCKOCTU M B mpocTpaHcTBe. KoopauHars
BEKTOpa W KOOpAMHATHl TOukHW. J[mmHa BekTopa. KoopauHaThl CyMMBI,
[Pa3HOCTU BEKTOPOB M MPOU3BEACHHS BEKTOpa Ha 4Kciio. JleneHue oTpes3ka B
3aJaHHOM OTHOILIEHHUH.

CkansipHO€ NMPOU3BEICHNE BEKTOPOB. YTOJI MEXKIY ABYMS BEKTOPaMHU;
YCIIOBHE OPTOTOHAIIBHOCTU JIBYX BEKTOPOB.

BektopHoe mnpousBeneHuE IBYX BEKTOPOB. PDOU3MYECKUI CMBICI,
CBOMCTBA, YCIIOBUSI KOJUTMHEAPHOCTH JIBYX BEKTOPOB.
CMEIIaHHOE TMPOMU3BENCHHE TPEX BEKTOPOB: TE€OMETPUYECKHI CMBICI,
CBOWCTBA. Y CJIOBHE KOMILJIAHAPHOCTH TPEX BEKTOPOB.

10

YpaBHeHHe nuHUM Ha IUIOCKOCTU. [lonsipHas cucrema KOOpAUHAT,
CBSI3b €€ C JIeKapTOBOM cucrtemou. I[lpsmas 5HMHMS HA TUIOCKOCTH:
[pa3IUYHbBIE YPAaBHEHMsSI. YTOJI MEXIY NMPSAMBIMU. Y CIOBUE NMapALIEIbHOCTH
1 TICPIIEHINKYJIIPHOCTH ABYX NPSMBIX. PacCTOSHME OT TOYKH O MIPSIMOM.

10

KpuBble BTOpPOro mnopsiika: OKpYKHOCTb, OJJUIMIC, Tumnepoosa u
napabosa. KaHoHndyeckue ypaBHEHHUS, UX BBIBOJ. ACHMIITOTHI THIIEPOOJIHI.
[IpeoOpa3zoBanue MNPSMOYTOJBHBIX KOOPIMHAT HA IUIOCKOCTH: MOBOPOT,
[1apaJUICIIbHBINA [IEPEHOC.

10
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[1n0cKOCTh: ypaBHEHUS MJIOCKOCTH. YTOJI MEXKY IBYMS INIOCKOCTSIMU;
YCIIOBUE MApaJUIEIbHOCTH M MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH.
PaccTosiHre OT TOUKH 10 TIIOCKOCTH.

IIpsiMasg nuHUSA B IIPOCTpaHCTBE: pasHble ypaBHeHMs. [lepexonm oT
O0IMMX K KAaHOHMYECKUM YpaBHEHHUSAM IMpPsAMOH. YTOI MEXIy JIBYyMs
NPSIMBIMU; YCJIOBUSI NApaJUIEIbHOCTH U MNEPHEHIUKYISIPHOCTH MPSMBIX.
Y ci1oBHsA NepeceueHus ABYX NMPSMBIX.

B3anMHOe pacrniosioxkeHue npsMoN U INIOCKOCTU. YTOJI MEXKIY IIPAMOM
W IUIOCKOCThIO. Touka mnepecedeHuss MNpsIMOM M TIJIOCKOCTH. Y CJIOBHUE
[IPUHAJICKHOCTH IIPSIMOU JTaHHOM IUIOCKOCTH.

[ToBepxnoctu Il mopsnka: cdepa, >SUIUNCOUA, MapadOIOUIBI,
TUIEepOOJIONIBL, IIMITUHAPHI K KOHYC.

15

10.

[Tonsatue ¢ynkun. CrnocoObl 3axanus QyHKUUH. OTpaHUYEHHOCTb,
MOHOTOHHOCTb, UYETHOCTh W TepuomudHocTb. OOpaTtHas QyHKUIHMA.
[TapameTpudeckoe 3a1aHue QyHKIUH.

[Ipocreitmme smeMeHTapHbIe (PYHKIIMU, WX CBOMCTBA W WX Tpaduky.
Cnoxnast ¢ynkuus. Ilpumepsl ¢ mpodeccHOHATBbHO-OpUEHTHPOBAHHBIM
CoJIepKAHUEM.

11.

IIpenen ¢ynkumm B TOuke. Teopema O €IMHCTBEHHOCTH Ipenena
¢ynkunu. Teopembl 0 mpenenax, CBA3aHHBIX C apU(METHUECKHUMHU
ornepanusaMu U HepaBeHCTBaMU. OJTHOCTOPOHHUE MPEEIIbI.

12.

[Mpenen ¢yHkmmm npum X —> +00. beckoHeuno Ooinbmme U
OeckoHeuHo Manbie pyHkuuu. PackpeiTue HeonpeneneHHocTell. CpaBHEHUE
OCCKOHEYHO MaJIbIX (DYHKITUH, SKBUBAJICHTHBIE OCCKOHEYHO MaJIbIe.

10

13.

HemnpepsiBHOCTE  QyHKIIMM B TOuke. CBOWMCTBA HEMPEPHIBHBIX
¢ynkuunii. HenpepbIBHOCTh (GYHKIIMU Ha MHOXKeCTBE. TOUKM pa3pbiBa U UX
kiaccudukanusa. HempepbIBHOCTh 371eMEHTapHBIX (QYHKIUH.

Yucno e. HarypanbHble nOrapudmsl, WX CBS3b C JECITUYHBIMHU.
3amedarenbHbIe TTPEIeNbl (MIEPBBI U BTOPOW) U CJICICTBHS U3 HUX.

10

14.

3ama4yy, KOTOpbIE MPUBOIAT K IOHATHIO ITPOU3BOJHOM, ONpENCIICHUE
NPOM3BOIHONW, €€ (HU3MUYEeCKoe M  TIEeOMETPUYECKOe  COJepiKaHue.
KacaTenbHas 1 HOpMasb K KPUBOM.

IIpaBuna BbIUMCIEHHS INPOU3BOAHON. I[IpomM3BOIHBIE OCHOBHBIX
biemeHTapHbIX GyHKIMA. [Ipow3BogHas oOpaTHOM, CIOKHONW W HESIBHO
BaganHoM  QyHkuumil.  AuddepeHuupoBanue  QyHKUUH,  3aJaHHOH
napamerpuuecku. [Ipon3BoHas CTeNeHHO-0Ka3aTeIbHON (PYHKIUH.

10

15.

Hubdepennman ¢dynknuu. Ero reomerpuueckoe coaepxkaHue U
cBoiicTBa.  MHBapuanTHocTh  auddepeHnnana mEepBOTO  MOPSIKA.
[[pumenenue nuddepennrana K mpruOIMKEHHBIM BHIYUCICHUSM.

IIpousBogHas  BbICIUIMX  HOpAAKOB.  @Pusmueckuit  cmbicn I
npou3BogHO. uddepennmansr Beicmux mopsakoB. duddepennman 11
nopsiika  cIoXHOM — ¢GyHKuumu. ['mnepbonuueckue (QYHKIUM ¢ HX
[TPOU3BO/IHBIE.

10

16.

OcHoBHbIe TeopeMbl nuddepeHmaibpHoro ucurcienus: Poms, Koy,
Jlarpanka. IIpasuno Jlonurans. PackpeiTre HeonpeaeaeHHOCTEN.

10

17.

IIpusnaku Bo3pacTaHuss M yObIBaHMS (QYHKIMH. OKCTPEMYMBI
¢ynkuuu. [IpaBuno uccnenoBanus GyHKIUU Ha SKcTpeMyMbl. Haubonbiee
1 HaMEHbIllee 3HaueHMs QyHKIMM Ha OTpPE3Ke.

BBIMyKI0CTh W BOTHYTOCTh KpUBOM, TOukH mneperuba. IlpaBuio

OTBHICKAaHUSI MHTEPBAJIOB BBIITYKJIOCTH M TOYEK mepernda rpaduka GyHKIIUH.

10
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AcumnTotel (yHKIMU. MccnenoBanue u moctpoeHue rpaduka QyHKIHH.
Penrenue 3amau ¢ mpodeccHoHaATBHO-OPUEHTHPOBAHHBIM COCPKAHUEM.

18.

®opmyna Telmopa ¢ ocraroynbiM WieHoM B ¢opme Jlarpanxka.
Paznoxxenne  snmeMeHTapHbIX — ¢yHKuuid 1o  dopmyne  Teitnopa.
[TpuOKeHHbIE BHIYUCICHUSI.

10

19.

[lepBooOpasnas. HeompeneneHHplid  WHTErpaj, €ro CBOWCTBA.
HenocpencrBeHHoe uHTErpupoBaHue. MeTonbl MHTETPUPOBAHUS: 3aMEHA)
MEepPEeMEHHOM 1 UHTErPUPOBAHUE IO YACTSIM.

20.

Beruncienue MHTErpaioB, KOTOPhIE COJEpKAT KBaIPAaTHBIH TPEXUICH:
J- Ax + B dx

Vax? +bx+c

I dx . I(Ax+B)dx_

dx .
P s Y I s
ax +bx+C ax +bx+c ﬂaxz_'_bx_'_c
I\/axz +bx+cdx .

WHTerpupoBanue panoHAIBHBIX ApoOeil. MHTerpasnsl, KOTOpble HE
OepyTcs

21.

Onpenenenne W CBOWMCTBA ompenesieHHoOro uHterpana. dopmyna
Hrrotona-Jleitoauma. OCHOBHBIE TEOpeMBbl 00 OMPEECICHHOM HWHTETpae.
MeToabl WHTETPUPOBAHUS: 3aMEHA IEPEMEHHOW M WHTETPUPOBAHUE II0
gacTsM. HecoOCTBeHHBIE HMHTErpajdbl ¢ OECKOHEUHBIMH TIpeeliaMu
WHTErpUpOBaHus. VIHTErpasbl OT HEOTPAaHHMUYCHHBIX (YHKIIAH.

22.

[IpuOnuxkeHHOe  BBIUMCICHHME  OMNPENEJICHHOrO  HHTEerpana 1o
dopMmynaM MpsIMOYTOJIBHUKOB M Tpamenuid. [IpuMeHeHne omnpeneaeHHoro
WHTETpaia: BBIYUCICHHE IJIOMAAN III0CKON (hUrypsl, o0bemMa Teja U JTMHbI

ITyTH.

23.

3amaun, KOTOphle NPUBOAAT K AupQepeHIranbHbIM - ypaBHEHUSM.
JluddepennmanibHOe ypaBHEHHE IEPBOTO TMOPsAKA. MeEToabl perieHUs
HEKOTOPBIX JU(PEepPEHIMATBHBIX YPAaBHEHUH IEpBOrO MOpsaKa. 3aJaudl C
po¢eCCHOHATEHO OPHEHTUPOBAHHBIM COIEPKAHUEM.

OOmme cBefeHUs O JUHEHHBIX IU(QepeHIHUANbHBIX YpPaBHEHHUSAX
BTOpOoro mopsnaka. Jluddepennuansaple ypaBHEHHs BTOPOTO IOPSIKA,
OITyCKAOIIUE TOHIKEHHE MOPSAKA.

13

24.

JluHeliHbIe 0OTHOPOHBIE YPABHEHHUSI BTOPOTO MOPSAKA C MTOCTOSTHHBIMH
koddurmentamu.  JluHeliHple  HeomgHOpoAHBIE U EpeHITHATHHBIC
YpaBHEHHSI BTOPOTO MOPSIKA C IOCTOSTHHBIMU K03 unmeHTamu.

MeTon Bapuanud TPOU3BOJBHBIX MOCTOSHHBIX. (CocTaBieHHE U
pemenue auddepeHInaTbHBIX YpaBHCHUM Ha MpuUMepax 3anad (U3HKo-
XUMHYECKOTO, (bapMareBTHYECKOro u MEINKO-OMOJIOTHYECKOTO
COJIepIKAHUSI.

13

25.

Uucnoseie psabl. [lpocreiimme CBOMCTBA CXOIAIIUXCA — PANIOB.
HpI/I3HaKI/I CXOOAUMOCTHN pAaOB C IIOJIOKUTECIIbHBIMHU HJICHaAMU.
3Hakodepenyronuecs psaasl. [Ipu3nak JleitOnuma. AGCOTIOTHAS M yCIIOBHAS
CXOJIUMOCTb.

26.

OyHKIKMOHANBHBIE psAnbl. CreneHHble psabl. Paguyc u uHTEpBal
cxoaumocTu. OcHoBHBIE cBoiicTBa. Psg Teitnopa. PaznoxkeHne OCHOBHBIX
DIIEMEHTAPHBIX (YHKIMH B CTENeHHBbIE psiabl. llpuMeHeHue psSaoB K
MPUOJIMYKEHHOMY BBIUYMCIICHUIO MHTETPAJIOB, 3HAYCHUHN ()YHKIIHM, PEIICHUIO
mudepenmanbHbIX ypaBHeHud. [lonsTre o psnax Oypoe.

27.

Onpenenenne (YHKIUU JOBYX U OOJBIIETO YHCIA TEPEMEHHBIX.
[Ipenen w HempepbIBHOCTh (PYHKIIMU ABYX TMepeMeHHbIX. CBoICTBa
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(GyHKUINH, HEPEPBHIBHBIX B OTPAHUYCHHON 3aMKHYTOH O00JIaCTH.

28. YacTHble TNPOU3BOJAHBIE TEPBOIO U 0ojee BBICOKMX IMOPSIKOB. 10
Tuddepennuanst Beicux nopsakoB. Gopmysna Telmopa st GyHKITUN IBYX
nepeMeHHbIX. JuddepeHnpoBanme CII0XXHON U HESIBHO 33/1aHHON (DYHKITHH.

29. OkctpeMyM (QYHKIIUU JIBYX TIEPEMEHHBIX, €ro Heo0XOoauMoe | 10
mocrarounoe ycnoBus. [logdop smmupraeckux HopmMysia METOIOM HAaMMEHb-
mux KBajapaToB. PemieHue 3amad mpodeccrnoHaTbHO-OPHEHTHPOBAHHOTO
COJIepIKAHUSI.

30. JIBoliHOM wWHTerpan. BpluucieHne [BOMHBIX MHTErpajoB. 3aMeHa 5
MMepEMEHHON B JBOMHOM HHTErpaje. BeluucieHue IBOMHOTO MHTErpaia B
MOJIIPHBIX KOOPAMHATAX.

31. Tpoiinoit unrerpan. IIpuMeHeHre TPOHHOTO WHTErpaja (BHIYHUCICHUE 5
MacChl 1 00beMa Tea).

32. KpuBonuneiinsie unterpansl. @opmyna Pumana-I'puna. [Ipumenenue 5
KPUBOJIMHEHHBIX WHTETPANIOB (UIMHA W Macca Jyrd, IUIOmaab, padboTa
CHJIOBOTO TIOJIs).

33. OcHoBHbIE MOHATHS TeopuH mois. CkaasipHOE MOoJIe: MOBEPXHOCTU U 5
JIMHUUW YPOBHS, IPOU3BOJHAs 110 HAITPABJICHUIO, 'PAAUCHT.

34, BektopHoe monie:  BEKTOpHbIE  JIMHUHW, T[OTOK, JIMBEPTreHLUS, 5
nUpKyisinus, porop. @opmyna Crokca.

35. OcHoBHble (opMynbl KoMOMHATOpHKH. Kiaccuueckoe omnpenencHue 6
BepOATHOCTH. OCHOBHBIE CBOMCTBA BEPOSATHOCTH. OTHOCUTENbHAS YaCTOTA.
CraThCTHYECKOE OIpEICIIEHUE BEPOSTHOCTH.

36. Teopembl ClOKE€HUS U YMHOXEHHSI BEpOSITHOCTEN. DopMmyra MOJIHOMN 10
BeposiTHOCTH M (opmyna baiieca. Pemenue 3amad mpodeccrnoHaabHO-
OpPUEHTUPOBAHHOT'O COACPKAHMSL.

37. JIUCKpEeTHBIE Clly4aiiHble BEJIMYUHBI U UX YHUCIIOBBIE XAPAKTCPUCTUKHU. 10
OCHOBHBIEC 3aKOHBI PACHpENCIICHUs IUCKPETHBIX CIIy4alHBIX BEINYUH
(bepnymnnu, Ilyaccona, iokanbHas M UHTETrpalibHasi TeopeMbl Jlamiaca).

38. HenpepbiBHble cnyvaiiHbie BennuuHbl. MHTerpanpHas u auddepen- 12
1aabHas QYHKIUH pacipeesieHus HEMPEPhIBHON CIIyYailHOW BEJTWYWHBI.
UucnoBple XapaKTEPUCTUKU HENPEPBIBHBIX CIy4YalHBIX BEJIWYUH. 3aKOHBI
pacripesielieHusl HENpPEPBIBHBIX CIy4alHbIX BEJIWYMH (paBHOMEpPHOE U
HOpMaJIbHOE pacmpeeseHne). 3aKoH OOJBIINX YUCel.

39. [IpumeHeHne Teopuu BEPOSATHOCTEH IpU 00paboTKe HKCIEPUMEHTAb- 12
HBIX JAaHHBIX (3aKOH TIOTPENIHOCTEH; OIEHKAa WCTHHHOTO 3HAYCHUS
BEJIMYMHBI; OICHKA CPEJHEKBAJPATUYHOM TOTPEUIHOCTH  OTJIENbHBIX
N3MEPECHHUI).

BCEI'O 332

7. NHIANBUAYAJIBHBIE 3AJTAHUSA

NuapuBuayanbHas padora Nel
no teme «J/Iuneiinas aaredopa»
Heab: popmupoBaHre HABBHIKOB, YMEHUNW W KOMIIETCHIIMNA, HEOOXOIMMBIX JJISl PEIICHHS
3a/1a4y, CBSI3AHHBIX C BBIYMCICHUEM MATpHIL], ONPEAEIUTENEH M PEHIEHUEM CHCTEM JIMHEWHBIX
YpaBHEHUM.
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xX+2y+3z=8
1. Pemuth cuctemy JMHEHHBIX ypaBHeHMH {4x+5y+6z=19 a) meromom [aycca; 0)
Tx+8y =1
metonoM Kpamepa; B) MeTo1oM 00paTHOM MaTpHIIBL.
2 -1 0
2. Haiitu nunelinple komOuwHaruu wmatpur, 44 — 5B, ecnu A= 3 4 2| #u
-3 1 5
31 2
B={-2 1 3
0 2 4
3. Bpuucnuthk ompenenuTenb, PazloKUB €ro MO 3JIEeMEHTaM KaKON-THOO CTPOKH WU
0520
cTonoma: 8303 4.
2 4 1
0 410
4. HWccnenoBath CHUCTEMY JIMHEWHBIX ypaBHEHUU Ha COBMECTHOCTb:

x=2y+ z— u+3v=2
2x—=4y+3z-2u+6v=>5.
3x—6y+4z-3u+9%v=7

NuauBuayanbHas padora Ne2
no teme «BexkropHas ajnredopa»
ean: hopMupoBaHre HABBIKOB, YMEHUN M KOMIIETCHIINI, HEOOXOAMMBIX JIJIsI TPUMEHEHUS
HOJ'IyLIeHHI:IX 3HaHI/II>'I JJIA aHaJIn3a OCHOBHBIX 3aJa4, BJIaJACTh HpI/IeMaMI/I pemeHml TaKHuX 3a1a4.

1. Manbt 4 Toukn Ha iockocTH: A(1; 2), B(-3; 4), C(5; -3), D(1; 2p). [Toctpouts pucyHOK 1
HaWTHU:

a) CKaJSIpPHOE IIPOM3BEICHNE BEKTOPOB AB u AC;
0) KocuHyc yria Mmexnay Bekropamu AB u AC;

B) IIPH KAKOM p BEKTOPBI AB u CD OpPTOTOHAJIBHBI.
2. Nansl 6 Touek B nmpoctpanctse: A(0; 1; 2), B(-3; 0; 4), C(5; -3; 0), D(0; -3; -4), E(1;-3-
p;2p-4), F(1; 2p; 0). Haiitu:
a) BEKTOpHOE IIpon3BeieHne BeKTOpoB AB u AC u ero Monyib;
0) uomaap TpeyroasHuka BCD u myinHy BBICOTHI, IPOBEIEHHOI K cropone BC;

B) MpU KaKOM p BEKTOpbl AB u DE KolTuHeapHbI;

') CMEIIIaHOE TTPOU3BEICHUE BEKTOPOB AB ,E u AD;
1) oosem tupamuasl ABCD u BeicoTy, TpoBeaeHHYIO K Tpanu ABC;

€) IIpU KaKOM p BEKTOPHI E,A_C u EF KoMIliaHapHBI.

NuauBuayanbHast padora Ne3
M0 TeMe KAHAJTUTHYECKAsI TeOMeTPHUsl HA MJI0CKOCTH»
Heab: popmupoBaHre HABBIKOB, YMEHHI U KOMITETEHITUH, HEOOXOIUMBIX ISl IPUMEHCHHS
TIOJTYYCHHBIX 3HAHWN JJIs1 aHaJIM3a OCHOBHBIX 3a/1a4, BIIAJICTh TPHEMaMH PEIICHUS TaKUX 3a/1a4.
1. Manbt 3 Toukn Ha uiockocTH: A(-5; 2), B(-3; 10), C(6; 5). [TocTpouTh pUCYHOK M HAWTH:
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a) ypaBHEHHUsI PSIMBIX, HA KOTOPBIX JIeXKAT CTOPOHBI TpeyroibHuka ABC;

0) ypaBHEHHE TPSIMOU 11 , COJIEprKallle MepIEeHIUKYIISP, TPOBEACHHBIA U3 BEPIIMHBI A
K ctopone BC;

B) YpaBHEHHE TPSIMOI 12, coAepKallel MeAauaHy, MPOBEACHHYIO U3 BEpIIMHBI B K
cropone AC;

') TOYKY IEPECEUCHUs MPSIMBIX / 11 / 2

1) YpaBHEHHE TMPSIMOUH / 3, npoxoasuiend yepe3 Touky C mapauieibHO NPSIMOH,
coaepkaiieit cropony AB;
€) YroJa Mexay npsiMoi / 3 U OpsAMoOH, coaepxaiueii cropony BC.
2. B mekapToBoii cucreMe KOOpAWHAT 3alaHbl YETHIPE TOUYKH A(Z; 2; 1), B(3; -2;— 1),
C(-2;1;-3), D(4;—5; 6). Haiiru:
a) ypaBHeHHe 1miockoctu ABC;
0) ypaBHEHHUE IOCKOCTH, IPOXOAALIeH yepe3 TouKy D napamuienbHo miockocta ABC;
B) ypaBHEHHE MPSIMOU, TPOXOAAIICH uepe3 TOUKy D NMepreHIuKyIIpHO IocKocTH ABC;
r) yros Mexay miockoctsimu ABC u ABD;

1) yroJl Mexay npsiMmoit AD u mutockoctbio ABC
€) NPOBEPUTH MEePIEHIUKYISIPHOCTD mockocTeit ABC u BCD.

NuauBuayanbHas pabora Ned
Mo TeMe «AHAJMTHYECKAS TeOMeTPUS B POCTPAHCTBE
Heab: popmupoBaHre HABBHIKOB, YMEHHI U KOMITETEHITUH, HEOOXOIUMBIX ISl IPUMEHCHHS
MOJTYYCHHBIX 3HAHHM JIJIs1 aHAIM3a OCHOBHBIX 3aJ1ay, BJIaJICTh MPUEMaMH PEIICHUS TaKUX 3a/1a4.

1. CocTaBuTh ypaBHEHHE ILIOCKOCTH, TIpoxosmeis yepes Toukn M 1 (—1,—2, 0) , M ) (1,1, 2)
u M,(1,1,4) . Berauciuts paccrosuue ot roukn P(—2,3,4) no mnockocrn.

2. CocTaBuTh ypaBHEHHE IUIOCKOCTH, mpoxozsimeii uepes Touku M 1 (-1,-2,0)n
M ) (1, L, 2) , IEpIIEHINKYISAPHO K Tiockoctd X+2y+2z—-4=0.

3. CocraBuTh ypaBHeHHe IuockoctH, npoxonsmeii yepes touky A(1,1,—3), mapamrensro
nnockoctu 2X—3y+z-5=0.

4. Haiitu yron Mexay npsiMbIMU { ¥—y+z-4=0, u { ¥+y+z-4=0, .

2x+y—-2z+5=0 |2x+3y—-z-6=0

x=2z-1,
y=—2z+1
M (2,-3,1) nnpsamyro x=¢,y=1-t,z=~.

5. Haiitu yron mexny npsmowu { U IUIOCKOCTBIO, IPOXOIAILIEH 4Yepe3 TOUYKY

6. Halitu paccrosiHMe MEXIy NpsIMbIMU

x—1_y+1_2z+3 . 4x-y—-z+3=0,
1 2 2 2x—z+4=0 "~

yOeIUBIINCH, YTO OHU MapalIebHBI.
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x=—t—2,
7. Halitu yrom Mexay mpsMOi y=t+ 1, U IpsMOM, NIPOXOASINEH Yepe3 TOUKY
z=—t-3
M,(1,-1,-3) mnapamnensro mnockocrn 3x—y+2z-10=0 un nepecexatromeii npsmyio
x y-8 z+4
1 =2 1°

2x—3y+4z-1=0, -
8. Ilpu xakomM m mnpsMble { Y u X =y—1 =Z—+3 MEPIEHUKYISIPHBI?

3x+y—z+5=0 4 m 1

9. Yepes Touky P (1,0, 7) napajuie/ibHO IIOCKOCTH 3x— y+ 2z-15=0 OPOBECTU OPIMYIO
-1 _y-3 =z
Tak, 4TOOBI OHA TepeceKaa MpsMyro T = T = T
3x—y+2z+5=0,

10. CocTaBUTh ypaBHEHHME IJIOCKOCTH, MPOXOMSIIEH Yepe3 MPAMYIO
x+z+3=0

~1_y+l_z-2
0o =2 1

NapaJuIeIbHO MPSIMOU

NuauBuayanbHas padora NeS
no teme «Iloc/ienoBaTeJIbHOCTH, MpPeaeIbDy
Hean: hopmMupoBaHKe HABBIKOB, YMEHUN M KOMITIETCHIINI, HEOOXOAMMBIX JIJIsI TPUMEHEHUS
MOJIYYSHHBIX 3HAHUM JJIs1 aHAIM3a OCHOBHBIX 3a/1ay, BJIaJIETh IPUEMaMU PELICHUsI TAaKUX 3a/1a4.
1. Bpraucants Hpenenbl'

Sx

Lli'x‘zx'+v : 8. lim L—3

2

X—>00 Zx _1 ¥ x
15
a2
2 lim X=X TN o X+
4\7/ 3 _17x5 x>l 2x :

" o0 10+x X—>0

1
3. lim 3 10. lim((2—x2) @ 2—1)}

4.1 x +XxX— 2 4 3
) x—)— ,/ 11. llm :
: x+3-1 HZ(x “5x+6 x— 2)
5 lim 2x° +2x7 +5x+5 s e
SN T G Axtl 12, fim || 27X )
2x" +11x—4

X—>—®0

(1 cos (x?))-sin (x° )
x—)O 1 \/1 x

7. 1im(1—2x)
x—=0
2. HUccnepoBath (yHKIMIO Ha HENMPEphIBHOCTh. KiaccuduuupoBaTh TOYKH pa3phiBa.
[TocTpouTts 3cKu3 rpaduka QyHKIUH:

2%, x<l1 In(-x), x<0
A) f(x)=11, 1<x<2; b) p(x)=1x, 0<x<l1.

1—x +2x, x>2 0, x>1

’
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NupuBuayanbHas padora Ne6
no reme «/IngpepeHnuaibHoe ucuncjieHue PyHKIUUH OHOM NePpeMEeHHON»
Iesb: popMupoBaHuE HABBIKOB, YMEHUN U KOMIIETCHIIUH, HEOOXOAUMBIX Ul IPUMEHEHUS
MOJIYYCHHBIX 3HAHUH I aHaJIn3a OCHOBHBIX 3a/la4, BJIAACTh MIpUEMaMU PCIICHUA TaKUX 3a1a4.
1. Haitnure npou3BoHbIE PYHKITHA:

4 5 4
a)y=5x2—\3/x4+—3——; 6)y=\/3x4—2x3+x——3;
XX (x+2)
B) y =arccos’ 4x-In(x—3); r) y= 57 arcsin3x’;
e COS X
n) y=log,(x=7)- arctg\/;; o) X -3x,
2
. 2x
) y=aresin g ) y=(xcosx—sinx)[ In(xcosx—sinx)—1]
X ; 3 5
4

b= (l—x) ‘
I/I) 1+x : K)y=(x—2) :

= x’x+1 x=1 +3t+1
" (x=1)5x-1 . Wy =345 1

2. Haiftu npenens! GyHKIMNA, HCTIONB3Ys npaBuiio Jlomurans:
X —3x-2 . e +5

im———— im—

a) X+ 2x+1, 6) > 6x" +1
: 1

lim xctg2x llm(—Z—ctgzx]

B) x—0 ; r) x>0 X .

NupuBuayanbHas padora Ne7
no teme «McciaenoBanue pyHKUMHA C IOMOIIBIO IPOU3BOAHON»
Heab: popmupoBaHre HaBBIKOB, YMEHUIM U KOMIIETEHIIUH, HEOOXOIUMBIX ISl IPUMEHEHHUSI
MOJIYYCHHBIX 3HAHUHU AJI aHaJIn3a OCHOBHBIX 3a/ia4, BJIAACTh MIpUEMaMi PCUICHUA TaKUX 3a1a4.
1. TIpoBectu mosiHOE McCaeA0BaHUE PYHKIIUN U TTOCTPOUTD UX TpadUKH:
2x-1

a)y:x3—3x+2; 6) (x_l)z'

NupuBuayanbHas padora Ne§
no reme «HeonpeneaeHHbIN HHTETPAD)
Heab: popmupoBaHre HaBBIKOB, YMEHHIM U KOMIIETEHIIUH, HEOOXOIUMBIX ISl IPUMEHEHHUS
MOJIYYCHHBIX 3HAHUH IJIg aHaJIn3a OCHOBHBIX 3a/ia4, BJIAACTh MIpUEMaMU PCIICHUA TaKUX 3a1a4.
Haiitn unTerpansi:

e X gy dx
e% Tdx 6 |

;{1 +1n? Xi. ;

sin? 3x
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3
Ix x"+6
B) | xe”"dx; r) dx..
I '[x2+x 6
1) I cos® xdx. ; e) J. arctg~4x —1dx.;

5 2 dx
x) f(?’\/x i oER ) e

K) [ sin®5xdx.

)f(3x 4)3’

NupuBuayanbHas padora Ne9
no teme «OnpeneeHHbI HHTErPaI»
ean: hpopMupoBaHKe HABBIKOB, YMEHUN M KOMIIETCHIINI, HEOOXOAMMBIX JIJIsI TPUMEHEHUS
HOJ'IyLIeHHBIX 3HaHI/II>'I JJIA aHaJIn3a OCHOBHBIX 3aJa4, BJIaJACTh HpI/IeMaMI/I pemeHml TaKHuX 3aa4.

Ipumepul 3a0au 011 camocmoamenbHo2o peuieHus

I. BHchnHTe WHTETPAJIBL:

7
a A
) Il+x 1) Icosx-es‘”dx
2 0
) Isinx-coszxdx e) J-(2x+3)efxdx
0
4
B) J.xxll6—x2dx
0
r) j-ln_xd
! X

. 1
2. Boruuenuteb miomas GUrypel, OrpaHU4EHHON JIMHUAMU: ) = —x° ) =4 — X,
2

3. Borunciute 00BEM  Tenma, 00pa3oBaHHOTO BpamieHHeM BOKpyr ocu OX  ¢urypsi,
OrPaHUYEHHON JIMHUAMH =3 —x,x =0, y =0.

4. Beruncauth 00BEM Tena, OOpa3oBAaHHOrO BpamieHHeM BOKpyr ocu OV  ¢urypsl,
OrpaHMYEHHOI JTMHUAMA ) = X°, ) = 4.

5. Haiitn paboTy mpou3BOAUMYIO NpHU CxKaTuu npyxkuHbl Ha 0,03 M, ecnu aimsa cxatus e€ Ha

0,005 m Hyx)HO npuI0XUTh cuity B 10 H.
6. Teno mABIKETCS NPAMOIMHEHHO CO CKOPOCTBIO v(¢) =2t —t+1 (M/c). Haiitm myTs,

MPONEHHBIN 3a IEPBBIE 3 C.

NuauBuayansHas padora NelQ
1o reme «IuddepeHunansubie ypaBHeHUD)
Iesb: popMupoBaHuE HABBIKOB, YMEHUN U KOMIIETCHIIUN, HEOOXOAUMBIX Ul IPUMEHEHUS
MOJIYYCHHBIX 3HAHUM AJI aHaJIn3a OCHOBHBIX 3aia4, BJIAACTh MIpUEMaMU PCUICHUA TaKUX 3a1a4.
1. Pemnth ypaBHEHHE, IpU HEOOXOAMMOCTH CBEJS €0 K YPaBHEHMIO C pa3lesIOLIMMUCA

nepemennbvi (X + 2x)y°dy = xdx.
2. Pemmts omHopoaHoe ypasrenue: X' = y(In y —In x).

1% ! -
3. Pemmrhb ypaBHEHUH, TIPH HEOOXOUMOCTH CBEJIS €10 K JIMHelHoMy ' + 2X) = xe

4. Pemnts ypaBHeHue bepnyiiu y' =x y3 — X).
5. Haiitn MHTCTPUPYIOLIUH MHOKHUTEb 1 obmee  perieHHe ypaBHEHUs



23

(x> + y* +2x)dx + 2ydy = 0.
6. OmnpenenuTh THN YPaBHEHUS M YKa3aTh CIIOCOO €ro PeIIeHHUs:

a)xy' —xe”” =2;  6) xydx+(x+1)dy=0.

NuauBuayanbHas padora Nell
1o teMe «PaabI»
Heab: popmupoBaHre HABBIKOB, YMEHHI U KOMITETEHITUH, HEOOXOIUMBIX ISl IPUMECHCHHS
MOJTYYCHHBIX 3HAHHM JIJIs1 aHAIM3a OCHOBHBIX 3aJ1ay, BIaICTh MPUEMaMH PEIICHUS TaKUX 3a]1a4.

. 1+ _1 n+l
1. HanucaTp nsiTh NEPBBIX WICHOB PsAJa, 11 -bIid YWIEH KOTOPOTO UMEET BU: L
n
. 1 1 1
2. Hanucatp n-plii wieH paga: 1—-—+———+..
22 33 44

3. Hcnonb3ys HEOOXOIUMBIN IPU3HAK CPABHEHUS, HCCIIEIOBATh CXOIUMOCTD psija:

Sn+6 Y =25
)ZIOO T )z\/hso

n=1

4. Vcnonb3ys MpU3HAK CPaBHEHUS, HCCIIEA0BATh CXOAUMOCTh PsJia:

1 1 1 1
Al+—=+—=+—=+..+—=+..; 0) sm—
V2 Y3 s n Z‘
nn+1
5. HWcnonw3ysa npusHak Jlamambepa, uccienoBaTb Ha CXOJAUMOCTb PSI; Z (3 )
n=1
6. HWcmone3ys mnpusHak JlelOHuUIlA, WCCIenOBaTh Ha CXOJUMOCTH 3HAKOYCPEAYIOIIMICS P

1 1 1
l——+—— .+ (D" —+
2 3 D n

2 3 n

X X -
7. HaiiTu 06macTh CXOAUMOCTH CTETIEHHOTO psAjga: — ——+——...+(—1)
21 4| 6! (7_ )|

8. Pasmoxuts GyHKIMIO B psix Makiopena: f(x) =In(1—2x).

NuauBuayanbHas padora Nel2
no teme «IuddepenunanbHoe ucyuciaieHue PyHKUMA HECKOJIbKHUX MepeMEHHbIX)
Heab: popmupoBaHre HABBIKOB, YMEHHI U KOMITETEHITUH, HEOOXOIUMBIX ISl IPUMEHCHHS
MOJIyYEHHBIX 3HAHUH /JIs aHAJIM3a OCHOBHBIX 3a/1a4, BJIaJE€Th IPHEMaMHU PEIIeHUs TaKuX 3a]a4.

3 3
X"+
— yz, x2+y2;t0
1. lana ¢yHkuus U =4 x" +y n touka O(0;0). HccaemoBarh 10
0, x + y2 =0
ONPEACIICHUIO: a) HETIPEPhIBHOCTh (DYHKIMK;0) CYIIECTBOBAaHHE YACTHBIX MPOU3BOIHBIX; B)
nuddepeHIpyeMocTh GYHKIIUHA B TaHHOW TOYKE.
. X, ¥y, Z .
2. CkansapHoe noJie 3a1ano pyHKuen ¥ = — + — + — . Haligure:
y z X

a) ypaBHEHHE TOBEPXHOCTHU YPOBHS, MPOXo el uepes Touky Mo(-1;1;-1);

0) IPOM3BOIHYIO B TOUKE M MO HampaBJICHHUIO JTyda, 00pa3yIoOIIeT0 paBHBIE OCTPHIC YIIIBI C OCSIMH
X, V,Z ;

B) HallpaBJICHHE HAHCKOPEUIIETro BO3pACTaHMsI MOJISl B 3TOU TOUKE;

') ypaBHEHHE KacaTeIbHON IUIOCKOCTH U HOPMaJIH K ITOBEPXHOCTH YPOBHSA B Touke M.
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3. Hccnenosarh QYHKIUIO HAa DKCTPEMYM U = 2x% + y2 +2z% - 2y+4x—-6z+1.

NuauBuayansbHas padora Nel3
no teme «HTerpajbHoe HCHUCTeHNe PYHKIUIT HECKOJIbKHX MEePeMeHHbIX))
Heab: popmupoBaHre HaBBIKOB, YMEHHIM U KOMIIETEHIIUH, HEOOXOIUMBIX ISl IPUMEHEHHUSI
MOJIYYCHHBIX 3HAHUHU IJIg aHaJIn3a OCHOBHBIX 3a/ia4, BJIAACTh MIpUEMaMU PCUICHUA TaAKUX 3a1a4.
1. Bbluncaute HHTErpabl:

a) H(12x2y2+16x3y3 xdy, D: x=1, y=x* y=—Jx
D

6) jjyex%dxdy, D:y=In2, y=In3, x=2, x=4
D

2. Beruucnute miomaib q)HprI:I, OFpaHquHHOﬁ 3aJaHHbBIMH JIMHUAMHU y = 3/)C 9 y = 4ex )
y = 3 R y = 4
3. Berumciaure o0beM TCJIa, OrPAaHUYCHHOI'O IOdHHBIMU IMOBCPXHOCTAMHU x2 +y2 = 2y )

z=5/4—x%, z=0
4. BpluncinuTe KPUBOJMHENHHBIA HHTETPAL:

I(x2—2y x+(y2—2x)a’y, I - otpesox MN, M (-4,2),N(0,2)
r

NuauBuayanbHas padora Nel4
o TeMe «JJeMeHTaApHAasl TeOPUs BEPOATHOCTE
Heab: popmupoBaHre HABBIKOB, YMEHHI U KOMITETEHITUH, HEOOXOIUMBIX ISl IPUMEHCHHS
MOJIyYEHHBIX 3HAHUH /JIs aHAJIM3a OCHOBHBIX 3a/1a4, BJIaJ€Th IPHEeMaMHU PEIIeHUs TaKuX 3a1ad.

1. CKOJBKO CYIIECTBYET CIIOCOOOB PacCTaBUTh § pa3IMYHBIX MpeaMeToB Ha 18 mect?

2. Jlns mpe3eHTanmu oTOuparoTes 4 uiaum S u3aenuii u3 12, mpon3BoauMbeix ¢pupmoid. CKOIbKO
BapHAaHTOB 0TOOpA CYIIECTBYET?

3. Ha cxemy ¢ 4 BX0ZIOB MOCTYNalOT CUTHAIBI 5 pa3auvHbIX TUMOB. M3 HUX Qopmupyercs
BBIXOJIHOM CHTHaJl B BHJI€ IOCJIEIOBATEIBbHOCTH BXOJHBIX. CKOJIBKO Pa3IMYHBIX BBIXOIHBIX
CUTHAJIOB MOXET OBITH?

4. KonTtponep aomkeH oToOpaTh A MPOBEPKH S5 U3JENnil TI000T0 U3 YeThlpex BUI0B. EMy
pUHECTN Ha BeIOOD 3 m3nenus 1-ro Buna, 4 - 2-ro, 2 - 3-ro u 5 - 4-ro. CKOJIBKO BapuaHTOB BbIOOpa
y HETro ecTh?

5. Ha ckman mocrynuno N wusnenuid, cpenu KOTOpeIX M OpakoBaHHBIX. OmpeaenuTh
BEPOATHOCTH TOTO, UTO CPEIU 11 HayTaJ B3ATBHIX CO CKJIaJa U3AENU OKaxkeTcsl 7 OpaKkOBaHHBIX.

6. JIBa cTpemnka, s KOTOPHIX BEPOATHOCTH MOMAJaHUS B MUIIEHb PaBHbl COOTBETCTBEHHO
0,7 u 0,8, mpousBOAAT MO OXHOMY BBICTpeny. OMNpenenuTh BEPOSTHOCTb XOTS OBl OJHOTO
MOMAaJaHusl B MUIIICHb.

7. BeposTHOCTB, UTO CTYACHT CAACT MEPBbIN 3Kk3aMeH, paBHa 0,9; Bropoit — 0,9; Tpetuii — 0,8.
Haiitin BepOsSITHOCTB, YTO CTYIEHTOM OyJIeT CIIaH: a) TOJHKO MEPBBIM 3K3aMeH; 0) TOIBKO OJUH
9K3aMEH; B) TPU SK3aMEHa; T') 10 KpaifHel Mepe Ba IK3aMEeHa; 1) XOTs Obl OJIMH IK3aMEH.

8. UrpanbHyto kocTh moaOpackiBaioT 10 pa3. HaliTu BeposSTHOCTH TOTO, UYTO IIECTEpKa
BBINIAJIET 2 pa3a.

9. BepositHOCT, Opaka TpH H3TOTOBIIEHWH neTanedl mocrosiHHa W paBHa 0,05. Kakoma
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BEPOSITHOCTH, uTO B maptun u3 1000 uzaenuii Bcrpetutces paBHO 40 OpakoBaHHBIX.
10. HempepsiBHas cinyuaiiHas BeanurHa X 3a71aHa GyHKIHMEH pacnpeneiacHus F (x) . Hamttu:

a) IJIOTHOCTH pacrpezeneHus f (x); 0) MaTeMaTHYeCKOe OXHAAHUE, TUCIIEPCHIO; B) BEPOSITHOCTh
Pla<x<p).

0, x<-1,
F(x): (x+1)2, -1<x<0, 0{=—%, £=0.
1, x>0,

11. Bpems ©0e30Tka3HOW paboThl TpuOOpa TMOAYMHEHO II0KA3aTEIHbHOMY 3aKOHY C

IUIOTHOCTBIO PACIpe/IeICHHs] BEPOSTHOCTEH [ (t) =0,02 ¢ 0:02¢ npu ¢=0. HaiiTu BeposATHOCTh
TOTO, 4TO IpUOOp mpopadoTraer 6e30TkazHo 100 yacos.

NuauBuayanbHas padora Nels
no teme «CiayuyaiiHble BeJTHYUHbBD)
ean: hpopMupoBaHKre HABBIKOB, YMEHUN M KOMIIETCHIINI, HEOOXOAMMBIX JIJIsI TPUMEHEHUS

MOJIYYEHHBIX 3HAHUM 7151 aHAIM3a OCHOBHBIX 3a/1ay, BJIaJIETh IPUEMaMU PEUICHUsI TaKUX 3a/1a4.

1. Jlana BeIOOpKa, cocTosmas u3 uucen: 3.2, 4.1, 8.1, 8.1, 6.7, 4.4, 4.4, 3.2, 5.0, 6.7, 6.7, 7.5, 3.2,
4.4,6.7,6.7,5.0, 5.0, 4.4, 8.1. CocTaBUTh CTAaTUCTUUYECKUUN PSAJl pacIpeeeHUsT aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX 4acTOT. HaiiTi BEIOOpOUYHOE cpeHee, UCITPABICHHYIO BEBIOOPOUHYIO JTUCTIEPCHIO
U UCTIPaBICHHOE CpeHEE BBIOOPOUYHOE OTKIOHEHUE.

2. Jlana BeIOOpKA 3HAYCHUI HOPMAJIBHO PACIpEACICHHON CIIy9allHOW BENMYUHEL: 2, 3, 3, 4, 2, 5, 5,
5,6,3,6,3,4,4,4,6,5, 7, 3,5. Haiitu c noBepurenbHoi BeposATHOCTHIO ¥ = 0,95 rpaHuiibl
JIOBEPUTEIIBHBIX MHTEPBAJIOB 11 MATEMATUICCKOTO OXKHIAHMS M TUCTIEPCHUH.

3. Haiitu mapameTpsl 3aBUCHIMOCTH MEXY X U y JUIsI BRIOOPKH
Xi 1,4 1,7 2,6 3,1 4,5 5,3
Vi 2,5 4,7 18,3 29,8 74,2 110,4

JUTSE ciydaeB: 1) MTUHEHHOM 3aBUCUMOCTH y = ax + b;
2) KBaIpaTHIHOMN 3aBHCHUMOCTH y = (ax + b)%;
3) mokasarejbHOM 3aBUCUMOCTH Y = €
Onpenenutpb, kakas U3 GYHKIHH SBISETCS TYUIIUM MPUOIMKEHUEM 3aBUCUMOCTH MEXKIY X U V.
4. Tlo BEIOOPOYHBIM JAHHBIM
X; 2 3 4 5 6 7 8 9 10 | 11
n; 1 2 3 1 3 5 3 3
a) TOCTPOUTH (PYHKIUIO pacrpeaesieHus U ee rpaduk;
0) TOCTPOUTH MOJIMUTOH YaCTOT U TUCTOTPAMMY;
B) HAWTH BEIOOPOYHOE CpEIHEE, BHIOOPOUHYIO TUCIIEPCHIO, UCIIPABICHHYIO BEIOOPOUYHYIO
JHCTIEPCHIO U BBIOOPOYHOE CpeiHEe KBAIPATUIHOE OTKIOHEHHE
I) HaWTH TOBEpUTEIbHBIA MHTEPBAJ 11 MATEMAaTUYECKOTO OXKHIaHUS C HA/IEKHOCTHIO
y=0,99.
1) HAWTH TOBEPUTEITHHBIA MHTEPBAI JIJIsl CPEAHETO KBAJAPATUIHOTO OTKIIOHEHHSI C
HaJieX)kHOCThIO Y=0,975.

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXKYTOYHOM ATTECTAIIUA

DJIeMeHTHI BbhICIIEH aare0pbl

1. Meron I'aycca penieHre CUCTEM JTUHEUHBIX YpaBHEHUH.

2. CucreMsl JUHEHHBIX ypaBHeHI/II\/'I, X PCIICHHA, SKBUBAJICHTHBIC CHCTCMbI, HCCOBMCCTHBIC U
COBMECTHBIE, HEOIPEICIICHHbIE U OMPE/IeIIEHHbIE, OTHOPOAHbIE K HEOAHOPOIHBIE CUCTEMBI.
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Ornpenenenne onpeaenuTenei JJI00ro mopsaka, UX CBOMCTBA.

Brrunciienue onpeaenuTeneil BTOPOro U TPEThEro NOPsAKa.

MuHopbl, anredpandeckue A0MOoTHEHHs, TeopeMa Jlarraca (4acTHBIN ciydaid).

Meton Kpamepa pemienus cucteM IByX JMHEHHBIX YPAaBHEHUN ¢ IBYMsI HEU3BECTHBIMU U TPEX
JIMHEWHBIX YPaBHEHUH C TPEMS HEM3BECTHBIMH.

Onepauuy CIOKEHUS MaTpull, YMHOXEHHE MaTpULl M YMHOXEHHME MaTpullbl Ha 4YHCIIO,
CBOICTBa OMEpaIuii.

MarpuyHass 3anuch M MaTPUYHOE pEIIEHUE CHUCTEMBI N JIMHEMHBIX YPaBHEHHW C N
HEU3BECTHBIMM.

Omnpenenenue oOpaTHON MaTpHIbI, KPUTEPUN CYIIECTBOBAHHUS O0OpaTHOW MaTpuilsl, Gopmyia
OTBICKaHUs1 0OpaTHON MaTpPHULIBI.

Panr Marpuubl, KpUTEpUl COBMECTHOCTH M KPUTEPHUU OIPENEICHHOCTH CUCTEM JIMHEWHBIX
YpaBHEHUU.

BexTopHas aaredpa

l.
2.

(98]

A o)

11.
12.

13.

Omnpenenenne BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOI'O BEKTOPA.
OmnpeneneHue cymMMbl, Pa3HOCTH JBYX BEKTOPOB, YMHOXEHHsS BEKTOpa Ha uucio. CBoiicTBa
onepanui.

Kpurepuii koMIIaHapHOCTH TPEX BEKTOPOB U CIEACTBUS U3 HETO.

Kputepuii kosuIMHEapHOCTH, KPUTEPUH JIMHEHHON 3aBUCUMOCTHU JBYX BEKTOPOB MU CIEACTBUS
U3 HUX.

JlekapToBa MNpsSMOYrojibHAash CHUCTEMa KOOPJIMHAT B TMPOCTPAHCTBE, KOOPAUHATHI BEKTOpA.
CrnosxeHue, BEIYUTAHHWE BEKTOPOB M YMHOXKCHHE BEKTOpAa HA YHCIO B KOOPAWHATHOU (opme.
JnmuHa BekTopa.

KoopaunaTe! Touky u anuHa oTpeska. JleneHue oTpe3ka B 3aJaHHOM OTHOIIEHUH.
OnpeneneHre CKaIIPHOTO MPOU3BEACHUS, €r0 CBOMCTBA.

OmnpeneneHne U KpUTEPUN OPTOrOHATIBHOCTHU ABYX BEKTOPOB.

Onpenenenre MpaBoil TPOMKH BEKTOPOB, OMpPEIEICHUE BEKTOPHOTO MPOU3BEICHUS, CBOMCTBA
BEKTOPHOT'O MTPOU3BEICHNUSI BEKTOPOB.

BripaxkeHue cKalspHOro NPOU3BEACHHSI BEKTOPOB 4Ye€pe3 MX KOOPAMHATHI B MPOCTPAHCTBE,
OTBICKAaHHME yIJla MEXAYy JByMS BEKTOpaMH B KOOpAMHATHOH ¢Qopme, ycioBue
OpPTOTOHAJILHOCTU JIBYX BEKTOPOB.

TeopeMa 0 BbIpaK€HUHM BEKTOPHOT'O MPOU3BEICHUS Uepe3 KOOPAUHATHI BEKTOPOB.
OnpeneneHne CMEIIAaHHOTO MPOU3BEACHUS BEKTOPOB, €ro TE€OMETPHUYECKOE COJAepKaHHE
(Teopema 00 oOBEMeE MapaieeuIe/1a).

Teopema 0 BBIpa)KEHUU CMEIIaHHOTO MPOU3BEICHUS Yepe3 KOOPINHATHI BEKTOPOB U CIIEACTBHE
U3 Hee.

AHaJUTHYeCKas reoMeTpusi Ha IJOCKOCTH

l.
2.
3.

e

[TongpHas cucreMa KOOpAUHAT HA IUIOCKOCTH, CBS3b AEKapTOBBIX U MOJISIPHBIX KOOPAHMHAT.
HopmanbHblid BEKTOp MPSAMON, KAHOHUYECKOE YPABHEHUE MPSIMOI HA TIJIOCKOCTH.

OOmiee ypaBHEHHE NMPSAMON JTHMHUU HA TUIOCKOCTH. AHAIM3 PACIHOJIOKEHHUS MPSIMbBIX, KOTOPbIE
3a/1aHbl HEMOJIHBIMU YPAaBHEHUSIMH.

YpaBHEHME NIPAMON Ha IJIOCKOCTH B OTPE3Kax.

Hanpapnstomuii  BEeKTOp TpsSMOWM, KAaHOHUYECKOE YpaBHEHHE MPsIMOM Ha IUIOCKOCTH.
YpaBHeHHE NPAMOU, KOTOpast IPOXOAUT Yepe3 JaHHBIE IBE TOUKH.

PaccTosiHue OoT JaHHOW TOYKH 10 PAMOM Ha MIIOCKOCTH.

Yron Mexay AByMs NPSMBIMH Ha IUIOCKOCTH, KOTOPBIE 3a/laHbl OOIIMMH YpaBHEHHSIMH.
VYcnoBust OpTOrOHaILHOCTH, NAPAJUIEIIBHOCTU ABYX MPSMBIX.

Yroa Mexay AByMs IpsMbIMHU Ha INIOCKOCTH, KOTOPBIE 3a/1aHbl KAHOHUYECKUMU YPaBHEHUSIMHU.
VYcnoBust OpTOrOHaIBHOCTH, NAPAJUIEIIBHOCTU ABYX MPSMBIX.

YpaBHeHUE MPSIMOI HA TUNIOCKOCTH C YIIIOBBIM KO3 pHLIeHTOM.

Yron Mexzay AByMs NPSMBIMU Ha IUIOCKOCTH, KOTOPBIE 3aJaHbl YPABHEHUSMH C YIJIOBBIM
K03 puLEeHTOM. Y CIOBUS OPTOTOHATILHOCTH, TAPAITICIEHOCTH JIBYX HPSMBIX.
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Onmunc. OmnpeneneHue, BBHIBOJ KAaHOHHMYECKOTO YpaBHEHHUS, H300paKEHHE B JICKapTOBOU
NPSIMOYTOJIHOW CHCTEME KOOPAMHAT HA IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH Ha MIOCKOCTH.
['unep6oma. Onpenenenue, BHIBOJ KaHOHHMYECKOTO ypaBHEHHS, M300paKeHUE B JCKAPTOBOU
MPSIMOYTOJILHOW CHCTEME KOOPAMHAT Ha IIIOCKOCTH.

[Tapabona. OmpeneneHue, BBIBOJ KAaHOHHMYECKOTO YpaBHEHHS, M300paKEHHE B JICKApTOBOU
MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT Ha IJIOCKOCTH.

AHaJIuTHYecKasi reOMeTPHUs B POCTPAHCTBE

1.

Eal

S NS

9

10.
11.
12.
13.

14.

YpaBHEHHE IUIOCKOCTH, KOTOpPas MPOXOJUT 4epe3 3aJaHHYI0 TOYKY OPTOTOHAJIbHO JaHHOMY
BEKTODY.

YpaBHEHHE INIOCKOCTU B OTPE3KaX.

YpaBHEHME IIIIOCKOCTH, KOTOPast MPOXOIUT Yepe3 3aJaHHbIC TPU TOYKU

OOmiee ypaBHEHHE IUIOCKOCTH; PACIIOJIOKEHUE IUIOCKOCTEH, KOTOpHIE 3a/aHbl HEMOJIHBIMH
YPaBHEHHUSMH.

HopmupoBanHoe ypaBHEHHE IIIIOCKOCTH, PACCTOSIHUE OT TOYKHU 10 INIOCKOCTH.

Yroa Mexay AByMsl INIOCKOCTSAMH.

Hanpagisromuii BEKTOp NpsAMON, KAHOHUYECKUE YPABHEHHUs IPSAMOU B IIPOCTPAHCTBE.
YpaBHEeHUs TPSAMOM B MPOCTPAHCTBE, TPOXOAILIEH Yepe3 3alaHHbIE IBE TOUKHU.

[lepexon oT 001X ypaBHEHUH MPSAMON B IPOCTPAHCTBE K KAHOHUYECKUM.

Yron Mexay npsiMoil ¥ MIIOCKOCThIO B MPOCTPAHCTBE.

[TapameTrpudeckue ypaBHEeHUs NIPSMOU B IPOCTPAHCTBE.

VYcnous nepecedeHus AByX NMPSIMBIX B IPOCTPAHCTBE.

Yron Mexay IByMs NPSIMBIMU B NPOCTPAHCTBE, YCJIOBUS MapajljIeIbHOCTH, OPTOrOHAIBHOCTH
IPSIMBIX.

B3anMHOe pacnosiokeHue npsiMOU U INIOCKOCTH B IIPOCTPAHCTBE.

DJIeMeHThI MATEMATHYECKOI0 AaHAJIN3a (PYHKIMHU OHOI NMepeMeHHOo

1.

a

10.
11.
12.

13.
14.

15.

16.

17.

[onarue ¢yHkmu: 06MacTh onpeneneHus, oonactb 3HaueHuil. CrocoObl 3a1aHus QyHKIHH.
OrpaHM4YeHHOCTh, MOHOTOHHOCTb, YETHOCTh M NepUOIU4HOCTb. OOparHas QyHKIUS.
[TapameTpuueckoe 3a1anue QyHKIUH.

[Ipocreiimue snemMeHTapHbIC QYHKIIMU U UX TPAPUKH.

CnoxHass (yHKIMS, MHOTOYICHBI, pAallMOHAJbHbIC, alreOpandeckue M TPAHCHECHICHTHbIC
byHKIHH, dJIeMEHTapHbIC (DYHKITUH.

[penen ¢pynxmuu B Touke. Teopema o equMHCTBEHHOCTH Tpezaena ¢yHKuuU. OTHOCTOPOHHUE
IPEICIBL.

Teopembl 0 mpenenax (QyHKIUH, CBA3aHHbIE C apUPMETHYECKMMM OINEpalusiMU |
HEpaBEHCTBAMHU.

[Ipenen Gpyukuuu, npu X = +o0 PackpeiTHe HeonpeeneHHOCTe!.

beckoneuno Oomnpimue u OeckoHedHO Majibie (yHKIHH. CpaBHEHHE OECKOHEYHO MalIbIX
(GyHKUNH, SKBUBaJICHTHBIE OECKOHEYHO MaJIbIE.

HenpepsiBHOCTD (pyHKITMN B TouKke. CBOKWCTBA HEMPEPHIBHBIX (DYHKITHH.

HenpepsiBHOCTh QyHKIIMN Ha MHOXecTBe. CBOWCTBA (PYHKIIMH, HENPEPHIBHBIX HA OTPE3KE.
Touku pa3preiBa U UX Kiaccupukaiys. HempepsIBHOCTD 37eMEHTapHBIX () YHKITAM.
3amMeuarenbHble Ipeensl (TIEpBbId U BTOPOI) U CIEACTBUS U3 HUX.

[TonsiTue mNPOU3BOIHON: ompeneneHue, ¢GU3NYECKOE U TEOMETPUUYECKOEe COAEpKaHHeE.
KacarenbHast 1 HOpMaib K KpUBOIA.

CBs13b MEX/1y HETIPEPHIBHOCTHIO U CYIIECTBOBAHUEM MPOU3BOIHON (HYHKIUH.

[IpaBuna u QopMynbl BBIYMCICHHUS MPOU3BOAHOM (IIPOM3BOAHAS CYMMBI, NMPOU3BEACHUS U
yacTHOTO). {uddepennupoBanne GpyHKIMN, KOTOpas 3aaHa MapaMeTPUICCKH.

[IpousBonnass oOpaTHOW, ClOXKHOM M HesBHOW (yHkiumil. I[IpomsBoaHas cTeneHHO-
MoKa3aTeIbHOU (PYHKITHH.

Huddepenuman ¢ynkuun. Ero reomerpuyeckuii cMmbpica u  cBoiicTBa. IlpumeHeHue
nuddepennuana K mpuOIMKECHHBIM BBIYUCICHUSM.

IIpon3BoaHOM BEICIIKUX NOPAIKOB. Mexannueckuii cMmbIci 11 mpou3BogHOM.



18.
19.
20.
21.
22.

23.

24.

25.
26.

28

Huddepennmans Beicimx nopsiakoB. Juddepenmuan I mopsaka cnoxxaon GyHKIUM.
l'unepOonuueckre GyHKINUU U UX IPOU3BOIHBIC.

OcHoBHbIE TeopeMbl nuddepenmanbraoro ucurcienus: Poms, Koy, Jlarpanka.

IIpaBuio Jlonurans.

[Tpusnaku Bo3pacTaHusi W YObIBaHHA (GYHKIUH. ODKCTpEeMyMbl (DYHKIMH: OIpeaeseHue,
HE00X0IMMOE U IOCTaTOYHOE YCIIOBHSI SKCTPEMYMaA.

HccnenoBanue GpyHKIIMN Ha SKCTpeMyMbl. Haumensblee u HanOoublee 3HaueHne QyHKIIMK Ha
OTpE3KE.

BbIMyKJIOCTh M BOTHYTOCTh KpUBOM, TOYKW meperubOa. [IpaBuiao OThICKaHHS HHTEpPBAJOB
BBINTYKJIOCTH U TOYEK reperuda rpaduka GyHKIHH.

AcumnToTtsl hyHKIMHA. CXeMa UCCIIeIOBAaHUS U TTOCTPpOSHUS rpaduka GyHKIUH.

®opmyna Teitiopa ¢ octarouHbiM WwieHOM B (opme Jlarpamxka. PasnoxeHue sneMeHTapHBIX
bynakuumii mo popmyne Teitnopa. [IpubamkeHHBIC BHIYUCICHHUS.

HNHuTerpupoBanye pyHKIUH OJHON MepeMEHHOU

l.
2.

SNk Ww

o

10.

[TepBooOpaznas. HeomnpeaeneHnbiii HHTETpall, €ro CBONCTBA.
MeTo/1bl UHTETPUPOBAHHUS: 3aMEHA IEPEMEHHOIN U HHTErPUPOBAHUE 10 YaCTSIM.

dx (Ax+B)dx J- dx (Ax+B)dx
BbluuCIIeHHe HHTerpanoB Ve +br+c;  Nar’+br+c; JNax* +bx+ cdx g’ 1 by tc Ve vhore _

HNHTerpupoBanne paroHaIbHBIX APOOEH.

Omnpenenenue U cBOMCTBa onpeneneHHoro nurterpaia. @opmyna Hetotona-JleitOnuma.
MeTopl BBIYMCIIEHUS ONPEAECIICHHBIX HHTEIPAIOB: 3aMEHa IEPEMEHHON U UHTETPUPOBAHUE 110
YacTsIM.

Hecob6ctBennbie naTEerpansl [ poaa (¢ 66CKOHEYHBIMH TMpeieTIaMy HHTETPUPOBAHUSA).
Heco6ctBennsie unterpans! Il poga (ot HeorpaHHUEHHBIX ()YHKITHIA).

[IpuMeHeHHEe ONMpenerIeHHOro MHTerpajia: BbIUUCIEHHE IMJIOUIAIU IUIOCKON (Urypbl, oObema
T€Na U AJINHBI TyTH.

[TpubnnxeHHoe BBIYKMCICHUE ONPEAEICHHOIO MHTErpana no (Gopmyiam MpsMOYroIbHUKOB U
Tpaneuun.

JAnddepennuanbubie ypaBHeHUS

1.

Mertoap! pelieHnss HEKOTOPhIX TU(depeHIMaIbHbIX YPaBHEHUH MIEPBOrO MOPSIKA: ypaBHEHUE
C pa3leIOIIMMKCS IEPEMEHHBIMU; OJHOPOAHBIE U IMHCHHBIC YPaBHEHUS.

2. Meroapl pemieHuss TUHEHHBIX aU(PepeHIINANBHBIX YpPaBHCHHI IEPBOTO TOPSAIKA: METOJ
bepnynnu u Jlarpanxa.

3. Juddepennmanbubie ypaBHEHHSI BTOPOTO MOPSIKA, JOMYCKAIOIINE MTOHIKEHUE TIOPSIKA.

4. JluneiiHble OAHOPOJHBIE YPABHEHHUSI BTOPOTO MOPSIIKA C MOCTOSHHBIMU KO3 pULineHTaMu.

5. Jluneitnsie HeogHOPOIHBIE UG DEepeHITNATEHBIE YPaBHEHUS BTOPOTO MOPSIKA C TIOCTOSTHHBIMU
kod(ddurmentamu, CTpykTypa oOmero pemeHus. MeTon Bapualud  MPOU3BOJBHBIX
MOCTOSIHHBIX I  HAXOXACHUS  YaCTHOIO  PEIIEHUs  JIMHEHHOr0  HEOJHOPOIHOTO
nudGepeHIMATBPHOTO YPaBHEHHUS C TOCTOSTHHBIMHU KO3 QHUIIECHTaMHU.

6. Jluneitasie HeogHOPOAHBIC MU DEepeHITMATEHBIE YPAaBHEHUS BTOPOTO MOPSIKA C TTOCTOSITHHBIMU
Ko uImeHTaMi Co CHCIUATBbHOM TIPaBOM YacThlO, CTPYKTypa OOIIEro peIieHus,
HAXO0JICHUE YaCTHOTO PELICHUSI.

Psaapl

1. Ywucnoseie psabl. X cxomumocTs U pacxoauMocTb. HeoOxonmmoe ycimoBHe CXOAMMOCTH U
JIOCTaTOYHOE YCJIOBHE PACXOIMMOCTH YMCIOBBIX psiioB. [Ipocreiimme cBoiicTBa CXOASIIIUXCS
PAIOB.

2. Tlpu3HaKu CXOAMMOCTH PAJOB C MOJIOKUTEIbHBIMU YWICHAMHU.

3. 3naxonepemenssle psaabl. [Ipusnak JleitOnuma. AGComoTHAs U yCIOBHAS CXOIUMOCTb.

4. Crenennble psaapl. OOIaCTh CXOAMMOCTH, PATUYC CXOJUMOCTH U €ro uHTepBajd. OCHOBHBIE
CBOMCTBA CTEMEHHBIX PSJIOB.

5. Pan Teinopa. Pa3noxeHne OCHOBHBIX JJI€MEHTAapHBIX (DYHKIIMH B CTEMCHHBIC PSIbI.

[IpumeHeHue psiioB K NPUOIMKEHHOMY BBIYHCICHUIO.
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AnddepennuanbHoe 1 HHTErPaJIbHOE HCUYUCTECHUSA (PYHKIIMHA MHOTHX NepeMEeHHbIX

1.

Nowunkw N

\© %

11.

12.

Onpenenenne GyHKIMU IBYX MepeMeHHbIX. OOmacTh ompeneneHus W 00JIacTh 3HAYCHHIA.
['panuiia 1 HEMPEPHIBHOCTh (PYHKITUHU ABYX MepeMeHHbIX. CBolCTBA (DYHKIINI, HEMPEPHIBHBIX B
OTpaHUYEHHOW 3aMKHYTOH 00JacTu.

YacTHble MPOM3BOJHBIE MEPBOro M Oojiee BHICOKMX MOPSAAKOB. TeopeMa O HE3aBUCHMOCTH
CMEIIaHHbBIX TPOU3BOJIHBIX OT MOpsaKa 1 PepeHTUPOBAHNUS.

Huddepennmansl Beicimx mopsiakoB. JuddepeHiupoBanne cioHOM U HEIBHOW (PYHKITHH.
OKcTpeMyM (PyHKITUH IBYX IEPEMEHHBIX, HEOOXOAUMOE U I0CTATOYHOE YCIOBUSI.

JIBOWMHOM MHTErpaJl: ONMpeIeTIEHUE U OCHOBHBIE CBOMCTRBA.

Brruncrienue TBOMHBIX HHTETPAJIOB: CIy4YaH MPsIMOYTOJIbHON M MMPOU3BOJIbHON 001acTei.
3aMeHa MEepEeMEHHON B JIBOMHOM HMHTErpajie. BeruuciaeHne ABOMHOrO MHTErpajia B MOJSIPHBIX
KOOpJMHATAaX.

TpoitHOM UHTErpai: onpenesieHue, CBOMCTBA.

Brruucnenue u npuMeHeHHEe TPOMHOTO UHTErpajia (BEIYUCICHHE MAacChl U 00bEMa Tela).
OcHOBHbIE TOHSTHSI BEKTOPHOTO aHalu3a (CKaJspHbIE M BEKTOPHbIE TMOJS, JUHUU H
IOBEPXHOCTU YPOBHS, INPOM3BOAHAs II0 HANpAaBICHWIO, T'PAJUEHT, AWBEPIEHLUs, POTOP
BEKTOPHOTO TIOJIST).

KpuBonuHelinble UHTErpanbl: onpeaeneHue U BprunciaeHue uurerpaios [ u II pona. @opmyna
Pumana-I"puna. [IpuMeHeHne KpUBOJWHEWHBIX WHTETPAJIOB (IJIMHA M Macca AYTH, IUIOIIAb,
paboTa CHIIOBOTO TIOJS).

[ToBepXHOCTHBIE MHTErpajbl: ONPENECICHUE U BbIUKCICHUE. [I0TOK BEKTOPHOTO IOJISI CKBO3b
noBepxHocTb. @opmyna I"aycca-Octporpanckoro. upkynsuus BekropHoro mnois. @opmyia
Crokca.

9J1eMeHThI TEOpuHn BQpOﬂTHOCTeﬁ M MaTeMaTH4eCKOH CTATHCTHUKH

NNk W=

11.

OcHoBHbIe TOHATHS. Anre6pa coOobiTuii. OCHOBHBIC (HOPMYITBI KOMOMHATOPHKH.

Kiaccuueckoe onpenenenne BepossTHOCTH. OCHOBHBIE CBOKHCTBA BEPOATHOCTH.

OtHocuTenbHas yactora. CTaTUCTHYECKOE ONPEIEIICHUE BEPOSITHOCTH.

TeopeMsl CIIOKEHUS U YMHOKEHHS BEPOATHOCTEH.

dopmya moaHOM BepoaTHOCTH U opmya baiieca.

JluckpeTHble ciydaliHble BETUYMHBI U UX YHCIIOBBIE XapaKTEPUCTUKH.

OcHOBHBIE 3aKOHBI pacTpeeieHUs] JUCKPETHBIX cirydaiiHbix BenuuuH. (beprymm, [lyaccona,
JlokanpHas u MHTErpanbHas Teopemsl Jlanmaca).

HenpepriBuble ciyvaiiHple BenuuuHbl. WHTerpanbHas u nuddepeHnuanbHas (QyHKINH
pacrpeneiieHus HEPEePhIBHOM CIIy4aiiHOW BEJIMYUHBI.

YuciioBbIE XapaKTEPUCTUKU HENPEPHIBHBIX CIyYalHBIX BEIUYHH.

3aKOHBI pPACHpPENEICHNs HENPEPBIBHBIX CIyYallHBIX BEJIWYMH (PAaBHOMEPHOE M HOPMAaJIbHOE
pacripezenenne). 3aKoH OOIBIINX YUCENT.

[IpumeHeHne Teopuu BEPOSATHOCTEH NHpu 00pabOTKe AIKCIEPUMEHTANBHBIX TaHHBIX (3aKOH
MOTPEUIHOCTEHM; OLIEHKAa MCTUHHOIO 3HAY€HUs BEIWYMHBL, OLEHKA CpEIHEKBAJAPATUYHOU
HOTPEMIHOCTH OTAEIbHBIX U3MEPEHUH).

9. OBPABEII MOAYJBbHOI'O KOHTPOJIA

'OV BIIO «I[OHEL[KHPI HALII/IOHAHBHBIIZ YHUBEPCUTET» 5
OAKVYIIBTET MATEMATHUKHU 1 THOOPMAILIMOHHBIX TEXHOJIOI'MMU
Kadenpa Briciieil MaTeMaTUKU U METOIMKH MPETIOIaBaHUS MaTEMATHKH

CneyuanvHocms: 04 .05.01 ®ynoamenmanvuas u NPUKIAOHAA XUMUA
Obpa3zosamenvuas npocpamma: cneyuanumem

Cemecmp: 1

Yuebnas oucyunnuna: Mamemamuxa

MoayJabHbIil KOHTPOJIb Ne 1
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1. Meton I'aycca pemieHust CUCTEM JIMHEHMHBIX YPAaBHEHUN.
2x—y —2t=4
x+y—-3z—-t=20;

2. Pemnte cucteMy JIMHEHHBIX ypaBHEHHI MeToa0oM ["aycca:
3x+y—-5z-3t=6;

X —z—t=2.
I 1 -1
3. llpoBeputh, umeer iu wmarpuna A=| 2 3 —4 | oOparnywo. Eciu umeer, BBIYHCIUTH
-2 1 =2
MaTpHIly, 00paTHyIO MaTpuIe 4.
4331
4. BpluuCIUTh ONPENEInTEND 3431 .
3214
2423

5. Haiitu 3HaueHue mapameTpa ¢, Ipu KOTOPOM BEKTOPBI a= (3; 1,5 -¢) m b= (—6t; 3; 2) sBAsSIOTCA
a) KOJUTMHEAPHBIMH; 0) OPTOrOHAJILHBIMH.

6. HaiiTi mUiomagp mapaiesorpaMMa, [OCTPOGHHOTO HAa BEKTOpax @ =350 —4 ) + Tk u
b=7+j-2k.

7. BbIsCHUTE, KOMILUIAHAPHBI JIM BEKTOPHI ( = (—1; 2; 3) b= (4; —2;1) , C= (5;2;—3) . Kakyro
TpOIiKy OHM 00pa3yIoT?

VYTBepkIeHO Ha 3aceqaHud Kadeapoil BhICHIEH MaTeMaTHKH W METOJMKH TpPEeroJaBaHUs
MareMaTuku, mpotokon Ne ot *“ 20 1.

3aB. kadeapoit

[IpenonaBarens

Kpurepun oneHuBaHNs MOLY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe

3amanue 1

3amanue 2

3amanue 3

3amanue 4

3aganue 5

3amanue 6

R EN R EIES

3aganue 7
Bcezo 30

I'OY BIIO «JIOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET .
OAKVIIBTET MATEMATHUKU 1 THOPOPMAIIMOHHLIX TEXHOJIOI' M

Kadenpa Briciieil MaTeMaTUKU U METOIMKH MPETIOIaBaHUS MaTEMATHKH

CneyuanvHocms: 04 .05.01 ®ynoamenmanvuas u NPUKIAOHAA XUMUA
Obpa3zosamenvhas npocpamma: cneyuanumem
Cemecmp: 2

Yuebnas oucyunnuna: Mamemamuxa
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MoayJibHbI KOHTPOJIb Ne 2
1. HaiiT mpou3BOAHBIC CAEAYIOMMX (DYHKITHI

a) y=+3x—-5+x>cos7x.

6) x’cosy+sin(x—y)=0.
B) y=(x2 +3)J;.

9 {xln(1+t2)'

y=t

Sx
. e
2. Bemunciure npegen m——s——
P e 3 4 x+7

3
X

3—x?

¢ moMonIbt0 mpaBuiia Jlonurans.

3. Jna dyakmuum Y = HalUTEe MPOMEXYTKH MOHOTOHHOCTH UM BBITTYKJIOCTH.

2

4. Haiitu acumnToThl rpaduka GyHKIIUA Y =

x—1
VTBepkaeHo Ha 3aceqaHud  Kadempoil BBICIIEH MaTeMaTHKU W METOJUKH IPEToIaBaHUs
MaTeMaTHKH, poTokoa Ne ot 7 20 1.
3aB. kadempoii
[IpenonaBarens

Kputepun oneHuBaHus MO1YJbHOT0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo o6annoe
3amanue 1 16
3ananue 2 4
3amanue 3 6
3aganue 4 4
Bcezo 30

'Oy BIIO «I{OHELIKl/Iﬁ HAHHOHAHBHBHZ YHUBEPCUTET» 5
DOAKVYIJIBTET MATEMATUKU U THOOPMAILIMOHHBIX TEXHOJIOI'
Kadenpa Briciieit MaTeMaTUKU M METOJIUKH TIPETIOJaBaHUSI MATEMATHKH

CneyuanbHocmo: 04 .05.01 ®ynoamenmanvnas u NPUKIAOHAA XUMUSA
Obpaszosamenvhas npocpamma: cheyuanumem

Cemecmp: 3

Yuebnas oucyuniuna: Mamemamuka

MonyabHbI KOHTPOJIb Ne 3
1. Onpenenenue onpeaesieHHOro HHTErpaia, €ro FreOMeTpHUeCKUil 1 (PU3NIECKH CMBICII.
2. Beruucnure MHTErpabl:

2) J- dx
xV4—1n? x ’
0) '[(x—3)esxdx,
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2 X5

4x+15
B
) J‘x +4x+3

2
r cos’ = x dx .
) | 5

3. Beraucnut miomans GUrypsl, OrpaHHYeHHOM IMHUAMK: Y = sin X, y =cos X, y =0, x € (0, 7).
4. Boraucnuth 00bEeM Tella, MOJTYYeHHOTO OT BpallleHHs aCTPOHUIbI X = COS” t, Yy =sin” t BOKpYT ocu
OX.

VYTBepkaeHo Ha 3aceqaHud Kadempoil BBICIIEH MaTeMaTHKA W METOJUKH IPEToIaBaHUs
MaTeMaTUKH, poTokoa Ne ot *“ 7 20 1.

3aB. kadempoii

[IpenonaBarens

Kputepun oneHuBaHus MO1YJbHOT0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo o6annoe
3amanue 1 4
3amanue 2 16
3amanue 3 6
3aganue 4 4
Bcezo 30

I'OY BIIO «JIOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET .
OAKVIIBTET MATEMATHUKU 1 THOPOPMAIIMOHHLIX TEXHOJIOI' M

Kadenpa Briciieil MaTeMaTUKU U METOIMKH TPETIOIaBaHUS MaTEMATHKH

CneyuanvHocms: 04 .05.01 ®ynoamenmanvuas u PUKIAOHAA XUMUA
Obpa3zosamenvhas npocpamma: cneyuanumem

Cemecmp: 4

Yuebnas oucyunnuna: Mamemamuxa

Mopny/1bHBII KOHTPOJIb Nt 4
1. OGnacts omnpeznenenuss GyHKIUU IBYX nepeMeHHbIX. Halitu u u3o0paszuth o06sacThb

onpezenenns dymkmun 2 = Acsin(x+y),

2. ChopMmynupoBaTh TEOpPEMY O IMPOM3BOMHON CIOXKHOW (YHKIMH IBYX IMEPEMEHHBIX
dz

— 2 2
2=2(%)) ecuu ¥ =¥, =Y(") Byrqucaurs d¢ dynxmum 2= Y ecmu X =56V =717,
3. Ionuerit nuddepernnan nepBoro nopsaaka GyHKIUNA ABYX MEPEMEHHBIX.

sin 29°(0,07)2
4. Beraucinuth npubIMKEHHO ¢ TOMOIII0 quddepeHinana mepBoro mopsaka ’

5. Bblunciute 00beM Tena, OrPAaHUYEHHOTO TMOBEPXHOCTAMHU 2z=4-x" -y’ 51
2z=2+x"+ y2 .

6. PaccmoTpuM Harypansabie yncna oT 1 g0 10. Ilycts cobbitust 4, = {umcno uernoe}, A, =
{uncno nmemurcst Ha 3}, A; ={umcno Oosbiie 4}. BBIICHUTH, KaKWe YHCIA YIOBICTBOPSIOT
cOOBITHIO (A U Ay ) M A;.

7. B kop3uHe Haxoautcs 5 6enbix u 10 yepHBIX mapoB (Bce mapsl pa3nudHbie). OTHOBPEMEHHO
BBITATHBAIOT IIECTh LIAPOB, HAHTH BEPOATHOCTH TOTO, YTO OYJET M3BJICUEHO TPH OENBIX U TpU
YEpHBIX.
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8. CnyuaiiHasi BennunHa X UMEET CIlIeyoliee pacipeie/icHue:
X 1 2 3 4

p | 025 | 01 | 02 | pu

Haiitu p, , MX, DX.

VYTBepkaeHo Ha 3aceqaHud  Kadempoil BBICIIEH MaTeMaTHKU W METOJUKH IPEToIaBaHUs
MaTeMaTUKH, poTokoa Ne ot *“ 7 20 1.

3aB. kadempoii

[IpenonaBarens

Kpurepun oneHuBaHNs MOLY/JIbHOI0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo dannoe

3amanue 1

3amanue 2

3aganue 3

3amanue 4

3aganue 5

3aganue 6

3amanue 7

RN RN BN R AR

3aganue 8

“
S

Bcezo

10. OBPA3EL 9K3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue eonpocul Kk Ik3ameny (I cemecmp)

1. Cucrembl JUHEWHBIX YpaBHEHUM, UX PEHICHUS, SKBUBAJEHTHBIE CHUCTEMbI, HECOBMECTHBIE U
COBMECTHBIE, HEOTIPEEIICHHBIE U ONPEIETICHHBIE, OJHOPOAHBIE U HEOJHOPOIHBIE CUCTEMBI.

2. Meron I'aycca perieHue CUCTEM JIMHEHHBIX YPaBHEHUI.

3. Omnpenenenue ompeneauTeNnei 000ro MmopsiaKa, X CBOMCTBA. BerumcieHue omnpenenutenei
BTOPOT'O U TPETHETO MOPSIIKA.

4. MuHopsI, anredOpandeckre J0MoaHeHus, TeopeMa Jlamnaca (4acTHBIN cirydaii).

Meron Kpamepa perieHus: cucteM JIByX JMHEHHBIX YPAaBHEHHUM C JBYMSI HEU3BECTHBIMU U TPEX

JIMHEWHBIX YPaBHEHUH C TPEMS HEM3BECTHBIMH.

6. Omnepaluu CIOXXKEHUS MATpUll, YMHOXEHUE MaTpUIl W YMHOXEHUE MaTpUllbl Ha 4YHUCIO,
CBOICTBa OMeEpaluii.

7. MarpuuHasg 3anmMchb M MAaTPUYHOE PELICHUE CHUCTEMbl N JIMHEWHBIX YPaBHEHUHM C n
HEU3BECTHBIMM.

8. Ompenenenue oOpaTHOM MaTpHILIbI, KPUTEPUN CYLIECTBOBaHMS OOpAaTHOM MaTpuilbl, (opmyna
OTBICKaHUs1 0OpaTHON MaTpPHULIbI.

9. PaHr martpuubl, KpUTEpUA COBMECTHOCTH MU KPUTEPUN OIPEAEICHHOCTU CHCTEM JIMHEWHBIX
YpaBHEHUU.

10. Onpenenenue BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOIO BEKTOPA.
OnpeneneHre CyMMBbl, Pa3HOCTH JBYX BEKTOPOB, YMHOXKEHHUsI BEeKTOpa Ha yucio. CBoiicTBa
onepauui.

11. Onpenenenne CKAISIPHOTO TPOU3BEAEHUS, €T0 CBOMCTBA, TPUIIOKEHHUS.

12. Onpenenenne BEKTOPHOTO MPOU3BEACHHUS, €TO CBOMCTBA, IPHUIIOKEHUSI.

13. Onpenenenne CMEMIaHHOTO MTPOU3BEIAEHUSI BEKTOPOB, €r0 CBOMCTBA, TPUIIOKECHUS.

e



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
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HopMmanbHblid BEKTOp MPSIMOM, KAHOHHMYECKOE YpaBHEHUE MPSIMOM Ha IJIOCKOCTH. Y pPaBHEHHUE
npsAMoil ¢ yrioBeiM Kod(p¢dunuentom. OOmiee ypaBHEHHE NPSIMOM JIMHUM Ha IJIOCKOCTH.
AHanu3 pacronoKeHus MpsMbIX, KOTOPBIE 3a/1aHbl HEITOJIHBIMA YPABHEHUSMH.

YpaBHeHHE NPSAMOM Ha IJIOCKOCTH B OTPE3Kax. Y paBHEHUE MPSAMOU, KOTOpask IIPOXOAUT Yepe3
JIaHHBIE JIBE TOUKHU. PaccTosiHME OT JaHHOW TOYKH JI0 IPSIMOM Ha MIIOCKOCTH.

VYron Mexay IByMs NPSAMBIMA Ha IJIOCKOCTH. Y CIIOBUSI OPTOTOHAIBHOCTH, MapalIeTbHOCTH
JIBYX NPSMBIX.

Onnmunc. Ompenenenue, BBIBOJ KAaHOHHUYECKOTO YpaBHEHUS, H300pakeHHE B JEKapTOBOM
MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA INIOCKOCTH. Y paBHEHUE OKPYKHOCTH Ha MIOCKOCTH.
l'unepOona. Omnpenenenue, BHIBOA KAaHOHHMYECKOTO YpaBHEHHs, M300pa)KeHUE B JIEKapTOBOM
IPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA IJIOCKOCTH.

[Tapabona. OnpexneneHue, BHIBOA KAaHOHHMYECKOTO YpaBHEHMs, M300pakeHHE B JEKapTOBOMH
IPSIMOYTOJIBHOW CHCTEME KOOPAMHAT HA IJIOCKOCTH.

VYpaBHEHHE MIIOCKOCTH, KOTOpas MPOXOAUT Yepe3 3aJaHHYI0 TOYKY OPTOIOHAJIbHO JAHHOMY
BEKTOpY. YpaBHEHUE IIJIOCKOCTH B OTpE3Kax. Y paBHEHHE IUIOCKOCTH, KOTOpasi MPOXOAUT Yepe3
3a/IaHHbIE TPU TOUKU

OO01iee ypaBHEHHE IJIOCKOCTH; PACIOJIOKEHUE IUIOCKOCTEH, KOTOpbIE 3aJaHbl HEMOJHBIMU
ypaBHeHHAMU. HOopMupoBaHHOE ypaBHEHHE IIJIOCKOCTH, PACCTOSHUE OT TOUKH J10 MJIOCKOCTH.
Yron wmexay AByMs IUIOCKOCTSMH. YCJIOBUS OpPTOTOHAJIbHOCTH, MApajUIEIbHOCTH JIBYX
IJIOCKOCTEN. PaccTossHUE OT TOYKH A0 IUIOCKOCTH.

Hanpapnstomuii BEeKTOp OpsiMOM, KAHOHUYECKOE W MapaMeTPUUYECKOEe ypaBHEHHUS MPSIMOM B
IIPOCTPAHCTBE. Y PaBHEHHUs NIPSAMOU B IIPOCTPAHCTBE, POXOIALIEN Yepe3 3aJaHHbIE 1BE TOUKHU.
[Tepexo oT 00X YpaBHEHUI MPSIMON B MPOCTPAHCTBE K KAHOHUYECKUM. YTOJ MEXIY JIBYMS
NPSIMBIMHU B IPOCTPAHCTBE, YCIIOBUS NMAPaIEIbHOCTH, OPTOTOHATIBHOCTH MPSMBbIX.

Yron Mexay npsMOW M TUIOCKOCTBIO B MPOCTPAHCTBE. B3anMHOE pacrnosoxeHue MmpsiMou u
IUIOCKOCTH B IIPOCTPAHCTBE.

Ooépasey rx3amenayuonnozo ounema (1 cemecmp)

I'OY BIIO «JIOHELIKWIT HAITMOHAJIbHBIN YHUBEPCUTET 5
OAKVIIBTET MATEMATHUKU 1 THOOPMAIIMOHHLIX TEXHOJIOI' M

Kadenpa Briciieil MaTeMaTUKU U METOIMKH MPETIOIaBaHUS MaTEMATHKH

CneyuanvHocms: 04 .05.01 ®ynoamenmanvuas u NPUKIAOHAA XUMUA
Obpa3zosamenvuas npocpamma: cneyuanumem
Cemecmp: 1
Yuebnas oucyunnuna: Mamemamuxa
buner Ne

. CucreMbl JTMHENHBIX ypaBHeHHﬁ, HUX PCHICHHA, SKBUBAJICHTHBIC CHUCTCMbI, HCCOBMCCTHBLIC H

COBMCCTHBIC, HCOIMMPECACIICHHBIC U OIIPECACICHHBIC, OMHOPOJIHBIC U HCOJHOPOAHBIC CUCTEMBI.

HopmanbHblii BEKTOp IpsIMON, KAHOHUYECKOE YPAaBHEHHME IPSIMOM Ha IUIOCKOCTH. Y pPaBHEHHE

npsiMOit ¢ yraoBeIM KodddurreHToM. OOI1ee ypaBHEHHE NIPSMOI JTUHUHU Ha TJIOCKOCTH. AHAIH3
PACIIOJIOKCHUS MPAMBIX, KOTOPBIC 3a/IlaHbI HCIIOJIHBIMH YPABHCHUSIMU.

6 3 2 1
2 -1 4 3
Breruucnure onpenenurens: .
5 6 4 -1
0 -3 3 3

. - 2 - 1
Haittu 3Hauenue mnapamerpa ¢, Opu KOTOPOM BEKTOpPBI a = 1;—5;1‘ u b= g; —t; 6

SIBJISIFOTCS @) KOJUTMHEAPHBIMH; 0) OPTOTrOHAILHBIMH.
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. 3amucaTth ypaBHEHHUE NPSIMOW Ha MUIOCKOCTH, KOTOpas MPOXOIUT depe3 TOUKy A(-2; 4) U TOUKy

MepPECEUCHHUS ABYX NMPSAMBIX, 3a/IaHHBIX ypaBHEHUSIMH 3x +2y—-2=0u —3x—-y+3=0.

Haiit yrosn Mexzay mioCKOCTSIMH, KOTOPBIE B I€KapTOBOM CUCTEME KOOPAUHAT B IIPOCTPAHCTBE
3a1aHbl ypaBHeHUsIMH 3x -2y —z=0u x+2y-5=0.

YTBepkIeHO Ha 3aceJaHud Kadeapoil BhICIIEH MaTeMaTHKU W METOJMKH TMpPEenoJaBaHUs
MaTeMaTUKH, TPOTOKOJI No or“ ” 20 1.

3aB. kadeapoi
DK3aMeHaTop

10.
11.
12.
13.
14.

15.
16.

Kpurepun oneHuBaHus 3K3aMeHAIlHOHHOTO OuileTa

Homep 3a0anusn Konuuecmeo dannoe

3amanue 1 12
3amanue 2 12
3amanue 3 12
3amanue 4 12
3amanue 5 12
3amanue 6 12
3amanue 7 14
3amanue 8 14

Bcezo 100

Teopemuueckue 6onpocwl K Ik3amery (2 cemecmp)
[Tonsitue QyHKIMU: O00NacTh ompeneieHus, o00yacTb 3HaueHWH. OrpaHUYCHHOCTD,
MOHOTOHHOCTbB, YETHOCTh M MEPHOANYHOCTH. OOpaTHAs QyHKIIHA.
[Ipocreitmue snemMeHTapHbIe QYHKIIMU U UX TPaPUKH.
CnoxHass (yHKIMS, MHOTOYICHBI, pallMOHAJbHbIC, alreOpandeckue M TPAHCUCHICHTHbIC
byHKIHH, dJIeMEHTapHbIC (DYHKITUH.
[penen ¢pynxmuu B Touke. Teopema o equMHCTBEHHOCTH Tpeaena ¢yHKuuU. OTHOCTOPOHHUE
peJenbl.
Teopembl 0 mpenenax (QyHKIUH, CBA3aHHbIE C apUPMETHYECKMMM OINEpalusiMd |
HEPAaBEHCTBAMHU.
[Ipenen dyuakmuu, nmpu x — too. PackpeiTe HEONPeneIeHHOCTEH.
3amevarenbHbIC TTPEIeIbl (MIEPBBIA U BTOPOW) U CJICICTBHS U3 HUX.
Beckoneuno Oonpmme u OeckoHeyHO Manble (GyHKIMU. CpaBHEHHE OECKOHEYHO MallbIX
(GYHKIMA, SKBUBAJICHTHBIE 0ECKOHEUHO MaJlble.
HenpepsiBHOCTh QyHKIIMU B Touke. CBoicTBa HenpephIBHBIX (QyHKIMU. TOUKH pa3phiBa U HX
Kiaccuukanms.
[lonatue npou3BOIHOMN: onpeneneHne, PU3NIECKUi 1 TreOMETPUIECKUNA CMBICI. XUMHUECKUH
CMBICJT TPOU3BOTHOM.
[IpaBuna u QopMynbl BBIYMCICHHUS MPOU3BOAHON (IIPOM3BOAHAS CYMMBI, NMPOU3BEACHUS U
yacTHOTO). [uddepennupoBanne GpyHKInN, KOTOpas 3aaHa MapaMeTPUICCKH.
[IpousBonnass oOpaTHOW, CiOXXKHOM u HesBHOW (yHkiumil. I[IpomsBoaHas CTemneHHO-
MoKa3aTeIbHOU (PYHKITUH.
Huddepennman ¢ynkuun. Ero reomerpuyeckuii cMmpica u  cBoiicTBa. IlpumeHeHue
nuddepennuana K mpuOIMKECHHBIM BBIYUCICHUSM.
IIpon3BoaHOM BEICIIKUX NOPAIKOB. Mexannueckuii cMbIci 11 mpou3BogHOM.
OcHoBHbIe TeopeMbl nuddhepennmansaoro ucurcienus: Poms, Koy, Jlarpanka.
IIpaBuio Jlonurans.
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17. Ilpu3Haku Bo3pacTaHusi W YOBIBaHHMS (PYHKIIUH. ODKCTpEeMyMbl (YHKIIUHU: OIpECIICHHE,
HE00X0IMMOE M JIOCTATOYHOE YCIIOBHs dKCcTpeMyMa. HanMmeHnblnee u Haubouibliee 3HAYCHUE
GyHKIIMH Ha OTpE3Ke.

18. BbINyKIOCTP M BOTHYTOCTh KPHBOW, TOUKH meperuda. IIpaBuio OThICKaHHS WHTEPBAIOB
BBITTYKJIOCTH U TOYEK neperuda rpaduka GyHKIum.

19. AcumnroTsl pyHKIMU. CXeMa UCCIIEI0BaHUS U TOCTPOSHHS Ipaduka GyHKINH.

20. ®opmyna Teiimopa ¢ octaTouHbIM WieHOM B (opme Jlarpanxka. Pa3nokeHue 3jieMeHTapHBIX
¢ynkuunit o popmyne Teiinopa. [TpubnrkeHHbIE BEIYUCICHUSL.

Ooépaszey IK3amenayuonno2o ounema (2 cemecmp)

'OV BIIO «I[OHEL[KHPI HALII/IOHAHBHBIIZ YHUBEPCUTET» 5
OAKVYIIBTET MATEMATHUKHU 1 THOOPMAILIMOHHBLIX TEXHOJIOI'MMU
Kadenpa Briciieil MaTeMaTUKU U METOIMKH MPETIOIaBaHUS MaTEMATHKH

CneyuanvHocms: 04 .05.01 ®ynoamenmanvuas u NPUKIAOHAA XUMUA
Obpa3zosamenvhas npocpamma: cneyuanumem
Cemecmp: 2
Yuebnas oucyunnuna: Mamemamuxa
buner Ne

1. Tlonstue pyHKIMU: OOJIACTH OMpeAeIeHUs, 00IacTh 3HaYeHUH. OTpaHUYEeHHOCTb,
MOHOTOHHOCTb, YETHOCTb M IEPUOAUYHOCTb. OOpaTHAs QyHKIHA.
2. TlpousBoaHas 0OpaTHOM, CIOKHOU U HessBHOM (yHKIWMiA. [Ipon3BoIHAs cTENEHHO-
MoKa3aTeIbHOU (PYHKITUH.
3. Bbruncnuthb npenen:
. sin10x
a) lim ;

: 6) lim(\/x2+2x—l—\/x2—4x—2).
x—0 thx X—>00

4. Haiiti mpon3BoAHYIO (DYHKITHH:

2
X=asm"t,
a) y:\/1+ln2x+cosx; 0)

X

e y=bcos’t.

5. Haiitu sxcTpemMymbl dyHKImE y = x —In (14 x) 1 MHTEPBaTIBl MOHOTOHHOCTH.

YTBepkIeHO Ha 3aceqaHud Kadeapoil BhICIIEH MaTeMaTHKH W METOJMKH TMpPenoJaBaHUs
MareMaTuku, mpotokon Ne ot *“ 7 20 1.

3aB. kadeapoi

DK3aMeHaTop

Kpurepun oneHuBaHus 3K3aMEeHAIlHOHHOTO OuMileTa

Homep 3a0anusn Konuuecmeo dannoe
3amanue 1 20
3anganue 2 20
3amanue 3 20
3amanue 4 20
3ananue 5 20
Bcezo 100

Teopemuueckue eonpocwl K Ik3ameny (4 cemecmp)
1. Omnpenenenne (GyHKIMU IBYX MepeMeHHbIX. O0macTh ompeaeneHuss W 00JacTh 3HAYCHHM.
I'pannna u HenpepbIBHOCTH (YHKINHU ABYX NepeMeHHbIX. CBOMCTBA (DyHKIIMN, HETIPEPHIBHBIX B
OTPaHUYEHHOUN 3aMKHYTON 00JIaCTH.
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10.
11.

12.

13.
14.

15.

16.
17.

18.
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YacTHble MPOM3BOJHBIE MEPBOro W 0Oojiee BHICOKMX MOPSAAKOB. TeopeMa O HE3aBUCHMOCTH
CMEIIaHHbBIX TPOU3BOJIHBIX OT MOpsaKa 1 PepeHIUPOBAHHUS.

Huddepennmansl Beicimx mopsiakoB. JuddepeHnupoBanne coHOM U HEIBHOW (PYHKITHH.
OKkcTpeMyM (PyHKITUH IBYX IEPEMEHHBIX, HEOOXOAUMOE U I0CTATOYHOE YCIOBUSI.

JIBOWMHOM MHTETpall: ONMPEACIICHUE U OCHOBHBIE CBOMCTBA. BbhIuncCIieHNE TBOMHBIX MHTETPAJIOB:
cllyyad MPSIMOYTOJILHOW U MPOU3BOJIBHOM 00s1acTel.

TpoitHOl uWHTErpai: oOmnpeAcsieHue, CBOWCTBA. BpluncieHWe W NpPUMEHEHHE TPOMHOrO
UHTErpajia (BBIYMCICHUE MacChl 1 00beMa Tema).

OcHOBHbIE TOHSTHUSI BEKTOPHOTO aHaiu3a (CKaJspHbIE M BEKTOPHbIC TMOJS, JUHUU H
IIOBEPXHOCTU YPOBHA, INPOM3BOAHAS II0 HANpAaBICHWUIO, I'PAJUEHT, AWBEPIEHLUS, POTOP
BEKTOPHOTO TIOJIST).

KpuBonuHelinble UHTErpanbl: onpeaeneHue U BprunciaeHue uurerpaios [ u II pona. ®opmyna
Pumana-I"puna. [IpuMeHeHre KpUBOJWHEWHBIX WHTETPAJIOB (IJIMHA M Macca AYyTH, IUIOIIAb,
paboTa CHIIOBOTO TIOJIS).

[ToBepxHOCTHBIE MHTErpaibl: ONpesesieHne U BbhluucieHue. [I0ToKk BEeKTOPHOro Mo CKBO3b
nosepxHocTb. @opmyna I"aycca-Octporpanckoro. [upkynsuus BekropHoro nois. @opmyia
Crokca.

OcHOBHBIE TIOHATHUS U (HOPMYITBI KOMOMHATOPUKH.

Knaccuueckoe onpenenenue BeposiTHOCTH. OCHOBHBIE CBOMCTBA BEPOSATHOCTH. OTHOCUTENbHAS
yacToTa. CTaTUCTUYECKOE ONPEEIIEHNE BEPOSTHOCTH.

TeopeMbl CTOKEHHUS U YMHOXEHUS BeposaTHocTeld. Dopmyra moaHOM BepOsSTHOCTH U GopMyIia
baiieca.

JluckpeTHble cirydyaifHble BETUYMHBI M UX YHUCIIOBBIE XapaKTEPUCTUKH.

OcHOBHBIE 3aKOHBI paclpeAeIeHusl IUCKPETHBIX ciaydaiHblx BennuuH. (bepnymn, Ilyaccona,
JlokanwpHas 1 uHTErpagbHas Teopemsl Jlammaca).

HemnpepoiBHBbIe crnyuaiinbie BenuuuHbL. VHTerpanbHas u auddepeHnuanbHas QyHKIUHA
pacrnpenesneHsl HEPepPhIBHOW CITy4ailHON BEJTMYUHBI.

UucnoBble XapaKTEPUCTUKN HETIPEPBIBHBIX CIIYYailHBIX BETUYMH.

3aKOHBI pacHpeleeHUs] HEMPEepPBhIBHBIX CIy4allHBIX BEJIWYMH (PaBHOMEPHOE M HOPMAaJIbHOE
pacripenienenue). 3aKoH OOJIBIINX YUCel.

[IpumeHneHne TeopuM BEPOSTHOCTEH TpU 00pabOTKE SKCIEPUMEHTAIBHBIX JIaHHBIX (3aKOH
HOTPEIIHOCTEN; OLIEHKAa HCTUHHOIO 3HAUEHUs BEJIMYMHBI, OLIEHKA CpEeIHEKBaJpaTUYHOU
MOTPEIIHOCTH OTAEIbHBIX U3MEPEHUN).

Oopa3zey IK3amenayuonnozo ounema (4 cemecmp)

'Oy BIIO «I{OHELIKl/Iﬁ HAHHOHAHBHBHZ YHUBEPCUTET» 5
OAKVYJIBTET MATEMATHUKU U UTHOOPMAILIMOHHBIX TEXHOJIOI'
Kadenpa Briciieit MaTeMaTUKU M METOJIUKH TIPETIOJaBaHUSI MATEMATHKH

CneyuanbHocmo: 04 .05.01 ®ynoamenmanvnas u NPUKIAOHAA XUMUSA
Obpaszosamenvhas npocpamma: cheyuanumem
Cemecmp: 4
Yuebnas oucyuniuna: Mamemamuka
busner Ne

Omnpenenenne GpyHKIUU ABYX HepeMeHHbIX. O0IacTh onpeaeseHus U u3MeHneHus ee. [lpenen u
HEMPEPBIBHOCTH. [Ipumepsl.

dopmyiia oIHOM BeposiTHOCTU U popmyisl baiieca.

OpnuH pa3 OpocaroT JBa UrpalbHbIX KyOuka. HaliTu BEpOSITHOCTH TOrO, YTO CyMMa BBINABIIMX
OUYKOB paBHa LLIECTH.

Haiiti rpajguenT QyHKIHE U ero Moxyib B Touke Mo(1, -2, 1), ecmm u=x"+y° +2° —3x.
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5. BbluMcIuTh TPOHHON MHTETpAIL: jdy} dxjf(Szz + x) dz .

0 3 1

YTBepkIeHO Ha 3aceqaHud Kadeapoil BhICIIEH MaTeMaTHKU W METOJMKH TMpPeroJaBaHUs

MaTreMaTuku, mpotokon Ne ot *“ 20 1.
3aB. kadeapoi
DK3aMeHaTop
Kpurepun oueHuBaHusi 3K3aMeHAIIMOHHOT0 O1JIeTa
Homep 3a0anusn Koauuecmeo o6annoe
3amanue 1 20
3amanue 2 20
3amanue 3 20
3aganue 4 20
3amanue 5 20
Bcezo 100

11. OBPA3ELl TECTOBOI'O 3AJAHUA

TecToBble 3a1aHKs HE IPEYCMOTPEHBI.

12. KPUTEPUU OLHEHUBAHUA

Ilo kypcy mpenrnonaraercs IpOBEICHHUE IIPOMEKYTOYHOM aTTECTaluy B BUJE MOIYJIBHOI'O
KOHTPOJISI, BHITIOJHEHUS! MHANBU1YaJIbHON paOOTHI M 9K3aMEHa.

I cemecmp
Conep:kareJbHbI MOTYJIb 1 Conep:kaTeJIbHbIIA MOIYJIb 2 MonyabHast
31 u33 KP 1 u33 W3 4 Kp2 | KOHTPoabHas | Beero
padora
10 10 15 10 10 15 30 100
I cemecmp
ConepxareJibHbIH MOAYJIb 3 MoayabHast
35 36 W37 KP 3 KOHTPOJIbHAS Bcero
padora
15 15 20 20 30 100
III cemecmp
Conep:kareJibHbIIN MOIYJIb 4 Conep:kareJibHbIIA MOIYJIb S MonyabHast
3 s "3 9 KP 4 310 | Ws11 | Kps | KOHTPOARHas | Beero
padora
10 10 15 10 10 15 30 100
IV cemecmp
Conep:kareJibHbIIN MOIYJIb 6 Conep:kareJibHbII MOLYJIb 7 MonyabHast

u3 12 u3 13 KP 6 U314 | U315 Kp7 | KOMTPOAbHas | Beero
padora

10 10 15 10 10 15 30 100




39

IlIxana coomeemcmeus 6a17108 HAUUOHAILHOU WKAJlE

Onenka Ouenka mo OueHka 1o rocy1apcTBeHHOM IKaJIe Ouenka no
no mkaJue | 100-6anabHoM (3x3amMeH, TupPepeHUINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJIe HIKaJe (3a4eT)
A 90-100 5 (0TIM4HO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
E 60-69 3 (YIOBJIIETBOPHUTENHHO) 3a4TE€HO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO

C BO3MOHOCTBIO ITOBTOPHOU CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO IIOBTOPHOM Ca4¥ IIPU YCIIOBUH
00s13aTeIbHOTO HAOOpa JOTOTHUTEIBHBIX OAJITIOB
13. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE YYEBHOI'O NIPOLECCA

JlekiMoHHBIE 3aHATHS TPOBOASATCS B  AyJUTOPHH,

TEXHHUKOW U TOCKOM).

14.

PEKOMEH/JTOBAHHAS JIMTEPATYPA

OCHAIIICHHOW (MYyJIbTUMEIUWHON

HanmenoBanue

Koja-Bo
IK3EMILISIPOB
B On0JIMOTEKE

JouHY

Hanuuue
3JIEKTPOHHOM
BepPCHH B
IBC

OcHognasa numepamypa

bagpun WM.M. Beicmias wmaremaTuka Y4eOHHUK IS
CTYJICHTOB KJIACCHYECKUX YHHBEPCUTETOB M BBICIIHX
MeJarOrHYeCKUX YIeOHBIX 3aBEACHUH, 00YJaIOMUXCs 110
€CTECTBEHHO-HAYYHBIM HATPaBICHUSM u
crnenuansHocTsiM / U. W. baBpun. — 8-¢ u3m., crep. —
Mocksa : Axagemus, 2010. — 611 c.

Iumaues B.C. Bricmmas wMareMmartuka yael. ist
CTyIeHTOB BbIcul. yueO. 3aBeaenuii / B. C. lllunaues. —
N3p. 8-, crep. — Mocksa : Beicir. mik., 2011. — 479 c.

14

I'opp I'.B. K opranuszanum npakTUYECKUX 3aHATUH IO
MaTeMaTUKe: HMHTErpalus MaTeMaTHKu M (pu3ndeckon
xumuu [ TekcT] y4eOHO-METOIUIECKOe IMOCOOue st
CTYJICHTOB XMMH4YecKuX crenuansHoctedt / I'. B. Topp,
0. B. AbpamenkoBa. — Uzn. 2-e. — [oneuk : JJouHY,
2016.-92 c.

EBceeBa E.I'. MaremaTnyeckoe MOJAEIMPOBAHUE B XUMUU
[DnekTpoHHBIH pecypc] : yaeOHO-METOIUYECKOe mocodue
JUISL CTYJICHTOB XHMHYECKHX crnernuanbHocteir / E. T
EBceeBa, 1O. B. Ao6GpamenkoBa, C. C. Ilomoga.
DNEeKTpOHHbIE TeKCTOBBIE AaHHbIe. — [JoHenk : [[ouHVY],
2016.
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Jonoanumenvnas 1umepamypa

bypmuctpoa E.b. Maremarndyeckuii  aHanmu3z U
muddepeHMaIbHbple  YpaBHEHHS  ©  YYeOHHK  JUIS
crynentoB By30B / E. b. Bypmucrtpona, C. I'. JlobaHos. —
MockBa : Akanemust, 2010. — 367 c.

70 -

Unema B.A. Beictmas wmartemarnka : y4eOHUK ISt
cryzneHtoB By3oB / B. A. Unbun, A. B. Kypkuna ; TOY
BIIO MockoBckuii roc. yH-T uM. M. B. JlomoHocoBa. — 3-¢ 1 -
u31., nepepad. u mom. — Mocksa : [Ipocmekt, 2016. — 592
C.

[Mucemennwiit  JI.T. KoHcnmekT mneknuil 1mo BbIcIIen
maremaruke : [lomnasiid kype / 1. T. Ilucemennsiit. — 8-¢ 23 -
u3a. — Mocksa : Alipuc npecc, 2009. — 603 c.

COopHHUK 3a7a4 MO BBICIICH MaTeMaTHKE : C KOHTPOJL.
paboramu / K. H. Jlynry, . T. Ilucemennsiii, C. H.
®enun, HO. A. lleBuyeHko. — 2-¢ usa., ucop. — M.
Alipuc-nipecc, 2003. — 573 c.

—_—

15. HUHD®OPMAIUMOHHBLIE PECYPCbI

oy JIIO «/loHenkuii pecrnmyOJMKaHCKHUH WHCTUTYT JOMOJHHUTEIBHOTO I1€1arorn4ecKoro
oOpazoBanus» — https://www.donippo.org/;

MunucrepcTBo oOpa3zoBanus v Hayku Jlonerkoi Haponnoit Pecryomuku — http://mondnr.ru/;
Otnen WH(pOPMaIMOHHBIX TEXHOJIOTUH JloHenkoro PUIIO —
https://oitdonetsk.wixsite.com/0it313;

PecniyOnukanckas ciayk0a MO KOHTPONIO W Haa3opy B cdepe oOpa3oBaHUS M HAYKH —
http://resobrnadzor.ru/.

Poccuiickoe obpazoBanue. DenepanbHblil 00pazoBaTeIbHbIN MopTal. (Www.edu.ru)
OO6pa3zoBaTenbHBIN MaTeMaTH4ecKuii callT Exponenta. (www.exponenta.ru)

www.newlibrary.ru - HOBas 3JeKTpOHHAasE OUOINOTEKA;

www.edu.ru — geaepanbHBIN TOPTAT POCCUHUCKOTO 00pa30BaHNs,

www.mathnet.ru — obuiepoccuiickuii MaTeMaTH4eCKHii MOpTa;

. www.elibrary.ru — HayyHas 3JIeKTpOHHAsI OMOINOTEKA;
. Www.matburo.ru — MaTOIOpO: pemIeHus 3a71a4 Mo BBICIICH MATEMATHKE;
. www.nehudlit.ru - snekTpoHHas OMOIMOTEKa YICOHBIX MaTEPHAIIOB

16. INIPOI'PAMMHOE OBECIIEYEHUE

Windows 7 PRO (xopnoparusHas nunenzus JJOHHY Ne 46484614),

Microsoft Office (kopnoparusnas smnen3us JJOHHY munensus Ne 46472919)

Microsoft Visual Studio (munensust nporpammbl DreamSpark mms Beicmmx — y4ueOHBIX
3aBEICHUI)

Jlunensuu GPL, Apache, BSD mns cBoGomuoro mporpammuoro odecneuenus: Libre Office,
Adobe Acrobat Reader, xPDF, Paint. NET, Gimp.



https://www.donippo.org/
http://mondnr.ru/
https://oitdonetsk.wixsite.com/oit313
http://resobrnadzor.ru/
http://www.edu.ru/
http://www.exponenta.ru/
http://www.newlibrary.ru/
http://www.edu.ru/
http://www.mathnet.ru/
http://www.elibrary.ru/
http://www.matburo.ru/
http://www.nehudlit.ru/
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PabGouass mporpamMmma paccMOTpeHa W TIEpeyTBEpXKIcHa Ha 3aceTaHuu KadeIpbl BBICIHICH
MaTEeMATHKd W METOJUKH TPETOJaBaHMsl MaTeMaTUKH C W3MEHEHUsMU (0e3 W3MEHEHWI) Ha
201 roj.

[TpoTokomn Ne OT «__ » 20 1.

3aB. kadempoii E. U. Cxada
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