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IMacnopT KOMILIEKTa KOHTPOJILHO-0IEHOYHBIX CPECTB

1.1. Oo6aacTb npuMeHEeHUsI KOHTPOJIbHO-OLEHOYHBIX MAaTEPHAJIOB

Pe3synbpratom ocBOEHHUA MUCHUIUITMHBI MaTtematuka siBisieTcst (OpMHUPOBAHHE
3HaHWUM, yMEHUHN, OOIIEKYIbTYPHBIX U IPO(HECCUOHATBHBIX KOMITETCHIIHH.

dopMoil POMEKYTOUHOM aTTeCTallUUd MO TUCUUILUIMHE sBJsieT — auddepen-
IIUPOBaHHBIN 3a4eT (3 cemecTp).

Bunbl npoBeeHust TEKyIIero KOHTPOJIS: MTUChbMEHHBIN, YCTHBIA, KOMOMHHUPO-
BaHHBIN OIPOC.

1.2. TpeGoBanusi K pe3y/ibTATAM OCBOCHUS Y4eOHO TUCHUIIAHBI.

B pe3ynbTaTe 0cBO€HHS YUEOHOW JUCUUIUIMHBI CTYIEHT JIOJKEH

yMeTh:

VY1 - ucnonap30BaTh METOABI JIMHEHHOU anreOpsl;

VY2 - pemiatb OCHOBHBIE MPUKJIAIHBIE 33a4 YUCICHHBIMA METOJaMU;

V3 - npuMeHsATh MaTeEMAaTUYECKHE METOBI JIJISl peIIEHUs TPOPECCUOHATIBHBIX
3a/1ay;

3HATh:

31 - OCHOBHBIE MOHATHUS U METOABI OCHOB JIMHEHHOM anreOpbl, AUCKPETHON Ma-
TEMAaTHUKH, MAaTEMaTUYECKOI0 aHAJIN3a, TEOPUHU BEPOSATHOCTEN U MATEMAaTUIECKON
CTaTUCTUKU;

32 - OCHOBHBIE YHCIIEHHBIE METO/IbI PELICHUS IPUKIIAAHBIX 3a1a4

1.3. KommnereHuuu

B pesymbrare  OCBOEGHMS OUCHUIUIMHBI Yy oOOy4aromuxcsi (QopMUPYIOTCS
OOIIEKYJIbTYPHBIE U TPOPECCUOHATIbHBIC KOMIIETEHIIUN:
OK 01. [ToHnMaTh CyITHOCTh U COITMATBHYIO 3HAYMMOCTh CBOCH Oymyteit mpodec-
CUU, IPOSIBIIATH K HEM YCTOMYMBBIN UHTEPEC.
OK 02. Oprann3oBsIBaTh COOCTBEHHYIO ACATEIHHOCTD, BRIOMPATH TUITOBBIE METOIBI
U CIIOCOOBI BBIMOJHEHUS MPO(PecCHOHaATBHBIX 3314, OLICHUBATh UX 3(P(HEKTUBHOCTD

H Ka4CCTBO.
2. Moaean KOHTPOJIHPYEMbIX KOMIIeTEHIIH
Ta6auna 2.1. Mojejin KOHTPOJIMPYEMbIX KOMIETEHIM i

Komnerenuun, popmupyembie B TpeGoBanus s

npouecce u3y4eHHs JUCHHILIHHBI OCBOCHMS TUCIHUIIHHBI
OK 01 . [ToHumarh cymHoCTh U CO- | 3HATD:
UAIbHYI0 3HAYUMOCTh cBOed Oyzay- | 31 - OCHOBHBIE MOHATUS U METOJbl OCHOB JIMHEHHOMN aj-
mei mpodeccur, NPOSBIATH K HEH | reOpbl, IUCKPETHOM MaTeMaTHKH, MaTeMaTHYECKOro aHa-
YCTOWYMBBINA UHTEPEC. J13a, TEOPUH BEPOSATHOCTEH M MAaTeMaTH4EeCKOM CTaTH-
CTHKU;
Ymern:
V1 - ucnonp30BaTh METOIBI JINHEHHON anredpsl;
V2 - pemaTb OCHOBHBIE IPUKIIATHBIE 33/1a4H YHCIIEHHBI-
MU METOJaMH;
V3 - npUMeHATh MaTeMaTHUECKUE METOIbI JUIsl PEeIIeHUs
npodeCCHOHATBHBIX 3a]1a4;




OK 02. OpranuzoBbiBaTh COOCTBEH-
HYIO JICATEIbHOCTh, BBIOMPATh THIIO-
BbIC METOBI M CITOCOOBI BBITTOJHEHHUS
npo(ecCHOHANBHBIX  3a/1a4, OIICHH-
BaTh UX 3P (HEKTUBHOCTH U KaYECTBO.

3HaTth:

31 - OCHOBHBIC MOHATHUS U METOJbl OCHOB JINHEUHOU ali-
reOphl, TUCKPETHOM MaTeMaTUKH, MaTEMaTHYECKOTo aHa-
JiM3a, TEOPUHU BEPOATHOCTEM M MATEMATUYECKOM CTaTH-
CTHUKH;

32 - OCHOBHBIE YHCJIEHHBIE METOBI PELLIEHUS IIPUKJIAL-
HBIX 3a/1a4;

YMeTh:

VY1 - ucronb30BaTh METOBI TUHEHHOUN areOpHI;

V2 - pemiaTh OCHOBHbBIE TPUKJIAAHBIC 38/1a41 YUCIICHHbI-
MM METOJIaMU;

V3 - npuMeHATh MaTeMaTH4YE€CKUE METOJIbI JIsl PEIICHUS
po¢)eCCHOHANIBHBIX 3a71a4;




2.2. KOHTPOJIb ¥ OLIeHKAa OCBOEHUsI TUCUHUILIMHBI 10 pa3aeaaM (TeMaMm)

JJ1eMeHT AUCHUITINHBbI

Texkymas arrecranus
(TeKylUil KOHTPOJIb YCIIEBAEMOCTH)

HaumenoBanue one-
HOYHOI'0 CpecTBa

Pe3yabTaThl 0CBOEHUS (3HAHMS,
YMeHHsl, KOMIIETeHINH)

BBenenune HC OKl1, OK2, V1, V2, V3,31, 32;
Pa3nen 1. KommiekcHble uync/ia
Tema 1.1 Pemienue cucrem ypaBuenuii I'aycca HC; I13; BCP OK1, OK2, V1, V2,V¥3, 31, 32;
Tema 1.2 OcHoBHBIE (OPMBI KOMILJIEKCHBIX YHCEJI HC OK1,0K2,V¥1,V¥2,V3,31, 32;
Tema 1.3 JlelicTBMS HA/l KOMILJIEKCHBIMHU YHCJIAMU B pa3HbIX gopMax HC; I13; BCP OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Pa3znen 2. OCHOBBI IUCKPETHONH MAaTEMAaTHKH
Tema 2.1 OCHOBBI TEOPUU MHOKECTB HC; I13; BCP OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 2.2 OcHoBblI Teopuu rpagon HC; 113 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Pazpnen 3 OCHOBBI MaT€eMaTHYECKOI0 aHAJIN3Aa HC; I13; BCP
Tema 3.1 JuddepeHunaibHoe H HHTErPAJIbHOE HCUHCTIEHHE HC; I13; BCP OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 3.2 OO0bIkHOBeHHBIE 1M (depeHIHAIbHbIC YPABHECHUS HC; 113 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 3.3 JAuddepenunanbHbie YypABHEHHS B YACTHBIX MPOU3BOIHBIX HC OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 3.4 Psaab1 HC; I13 OKl1, OK2, V1, V2, V3,31, 32;
Pa3nen 4. DjeMeHTHI TEOPHH BEPOSITHOCTH M MATEMATHYECKOH CTATHCTUKH
Tema 4.1 BepositHocTb. Teopembl cio:kenusi 1 yMHo:xkeHusi Bepositno- | HC; 113 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
cTei
Tema 4.2 CayuaiiHasi BeJIHYHHA, ee QYHKIMS pacnpeaeeHust HC; I13 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 4.3 MartemaTuyeckoe oXujaHue u aucnepcus ciayvaiinoii Bequ- | HC; 113 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
YHHBI
Pasznen 5. OcHOBHBIE YHCJIEHHBIE METOABI
Tema 5.1 UncjieHHOe HHTErpUPOBaHUE HC; I13 OK1,0K2,V¥1,V¥2,V¥3,31, 32;
Tema 5.2 UYncaennoe nuddepeHuupoBaHue HC; I13 OK1,0K2,V¥1,V¥2,V¥3,31, 32;

HpOMe)KyTO‘lHaﬂ arrecTanud 1o J1MCHUuIJIMHE

Dx3ameH (3 cemecTp)

Ipunsamole cokpawenus, 3 — 3auem, , 3 — skzamen , HC — nakonumenvnas cucmema oyenusanus, P3 — pewenue 3aoau, IIP — nposepounas paboma,
1IP-npaxmuuecxoe paboma;, BCP — evinonnenue neayoumopHol camocmosamensHol pabomol (Oomawnue pabomol u opyeue udvl pabom unu 3a0a-
Hutl). J{ns pe3yibmamos 0c8oenus YKa3vl8am moabKo KOObl 3HAHUL, YMEHUL U KOMNemeHyutl




3. OueHka 0CBOCHUA Y4eOHOM TUCIUTIIUHbBI
3.1. Texkyuiasi aTTecTanus CTYJAEHTOB.

Kpurepun oueHku

«OTJHMYHO» - CTYICHT TIOJIHO PACKpBUI COJEp)KaHUE MaTepuara B oObeMe,
MPEyCMOTPEHHOM MPOrpaMMOil M Y4eOHUKOM, HU3JIOKWJI MaTephall IPaMOTHBIM SI3bIKOM B
ONPENIETICHHON  JIOTMUECKOW  IMOCJIEeI0BATEIbHOCTH, TOYHO HCIOJIB3Yys MaTeMaTHYECKYIO
TEPMHHOJOTHI0 ¥ CHMBOJHKY; TMPaBWIbHO BBIMOJIHWI PHUCYHKH, UEPTEXKH, Trpapuku,
COMYTCTBYIOIIME OTBETY; IIOKa3aJll YMEHUE WUIIOCTPUPOBATH TEOPETUUYECKUE IMOJIOKEHUS
KOHKPETHBIMU MPUMEPAMHU, IPUMEHATh UX B HOBOIl CUTYallUU IPU BBIMOJIHEHUH MPAKTHYECKOTO
3a/laHus; TPOACMOHCTPUPOBAT C(HOPMHUPOBAHHOCTh M YCTOHYHMBOCTH HCIIONB3YEMBIX TIPH
0TpabOTKE YMEHUI U HABBIKOB, YCBOCHHE PAaHEE M3YUEHHBIX COMYTCTBYIOIIMX BOMPOCOB;

OTBEYAJl CaMOCTOSTENIbHO 0€3 HAaBOISIIMX BOIPOCOB yduTelsiss. BO3MOXXHBI OfHA - J1BE
HETOYHOCTU MPHU OCBEIICHUH BTOPOCTENEHHBIX BOIPOCOB WM B BBIKJIAJKAaX, KOTOPbIE CTYIIEHT
JIETKO MCIPABUJI 110 3aMEUYaHUIO IPEI01aBaTENs

«XOpOLIO» - OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBaHUSAM Ha OLIEHKY «5», HO MPU TOM
HMECT OJUH M3 HCAOCTATKOB: B HU3JIOKCHHUU NOITYHICHLI HC6OJILI_HI/IC HpOGGJIbI, HE HCKa3uBIIUC
MaTeMaTHUYeCKOEe COJIep:KaHue OTBETa; AOMYIIEHb OJUH — JBa HEJOYeTa IMpPU OCBEIICHUU
OCHOBHOTO COJIEp)KaHMSI OTBETA, KCIPABJICHHBIC [0 3aMEUaHUIO IPENOJaBaTeisl; IOIMYIICHbI
omuOKka Wiy Oojiee ABYX HEAOYETOB TIPU OCBEIICHHH BTOPOCTEIICHHBIX BOIIPOCOB WM B
BBIKJIaJIKaxX

«YIOBJICTBOPUTEIbHO» - HEIOJIHO WM HEMOCJIEI0BaTeIbHO PACKPBITO COJEpKaHUE
MaTepuana, HO II0OKa3aHO oOlee MOHMMAaHHWE BOIPOCAa U TMPOJAEMOHCTPUPOBAHBI yMEHUS,
JOCTAaTOYHBIC JIA IIEUII:HCIZHICI“O YCBOCHHUA IIPOIpaMMHOI0O;, HWMCIIHNCh 3aTpyAHCHHUSA WA
JIOTIYIIEHBI OMIMOKY B OMPEAeICHUH MOHATHH, UCIIOIb30BAaHUN MAaTEMAaTUYECKON TEPMUHOIOTHH,
YCPTECIKaAxX, BbIKJIIAJKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HAaBOAAIIHUX BOIIPOCOB

«HEYJ10BJIETBOPUTEIbHO» - CTaBUTCA, KOTJa Yy CTyICHTa MMEIOTCS OTAEJbHbIC
IpeCTaBlIeHNs 00 M3YyYeHHOM MaTepualie, HO Bce e OOJbIast yacTh MaTepuasa He YCBOCHA

3.2. CamocTosiTe/IbHASI padoTa

Kpurepun oueHkn

«OTJHYHO»- 33/JaHUEC BHITIOJHEHO B TOoJHOM 00BéMe Ha 100%, MaTepuan MOITHOCTHIO CO-
OTBETCTBYET T€Me, U3JI0KEHUE YETKOE, OTBETHI HA BOMPOCHI HCUEPIIBIBAIOIIIHE.

«XOpOoLIO»- 33a7aHue BBHITOTHEHO Ha 70%, W3NIOKEHHe HETOYHOE, CTYICHT 3aTpyIHSICTCS
IpY OTBETaX Ha BOMPOCHI.

«YJAOBJIETBOPUTEJIbHO»- 33JlaHue BbINOIHEHO Ha 40-50%, n3nokeHne MaTepuasna BbI3bI-
BAeT 3aTpyAHEHUE, OTBETHI HA BOIIPOCHI 3aTPYIHEHHBIE I OTCYTCTBYIOT.

«HeY/I0BJIETBOPUTEIBLHO»- 33/IaHUE HE BBIITOJIHEHO B TIOJTHOM 00BEME.

3.3. [IpakTnyeckune 3aHATHS

Kputepun onenkn

«OTJIMYHO» - paboTa BBIITOJIHEHA MTOJHOCTHIO; B IOTHYECKUX PACCYNKICHUSX U 000CHOBA-
HUM pelIeHNs] HEeT MPoOesoB U OUIMOO0K; B pEIIeHUH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA
OJTHa HETOYHOCTb, OTMCKA, HE SBJISFOIIASCS CIIEJCTBUEM HE3HAHUS MM HEOHUMaHHS y4eOHOTO
MmarepHaa)

«XOpo1Io» - paboTa BBHITIOTHEHA TIOJTHOCTHIO, HO 000CHOBAHMS IIar0B PEUICHUS HEIOCTa-
TOYHBI (€CIIM yMEHUE 0OOCHOBBIBATh PACCYKACHUS HE ABISIIOCH CHIEIMATIBLHBIM 00BEKTOM MPO-
BEPKH); JOMYIIEHA OJTHA OIMOKA WJIH JIBa-TPH HEJ0YETa B BBIKIIAIKAX, PUCYHKAX, YEPTEKaX HITH
rpadukax (€ciu 3TH BUJIbI PA0OTHI HE SIBIISUTMCH CHEUATbHBIM 00BEKTOM IPOBEPKH)

«YAOBJIETBOPUTEJIbHO) - IOMYILIEHBI O0JIee 0OJHON OIIMOKHU WK Oojiee IBYyX-TpeX Hello-
YeTOB B BBIKJIAJIKAX, YepTekax WIn rpadukax, HO yyaluics Biajeer 00s3aTebHBIMU YMEHUSIMU
10 IPOBEPSIEMOM TEME

«HeY/10BJIeTBOPUTEJIbHO) - TOMYIIEHBI CYIIECTBEHHbBIE OIINOKH, TOKa3aBIlINe, YTO yJa-
HMiCs He BiaJieeT 00s3aTeIbHBIMU YMEHUSMHU 110 JAaHHOM TeMe B MOJIHOU Mepe.

3.4. IIpoMeskyTOYHASI aTTECTAIUSI CTY€HTOB
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«OTJIMYHO» - CTaBUTCs MPH MPABUILHOM PEIICHUH 3a/1a4 U MIPaBHIbHOM OTBETE HA JIBa BO-
[poca U3 Pa3HbIX pa3/ieNioB, a TakK K€ IIPU OTBETE HA AONOJIHUTEIbHBIE BOIIPOCHI;

«XOpOLIO» - CTAaBUTCS IIPU NPABUJIBHOM PEIIEHUH 33a4 M NPaBUIBHOM OTBETE Ha JBa BO-
npoca 6e3 IOMOTHUTENBHBIX BOIPOCOB;

«YAOBJICTBOPUTEJIBLHO» - CTABUTCS IIPH IIPABUIBHOM OTBETE Ha BOIIPOC U MPABUILHOM pe-
LIEHUH 33/1a4H;

«HEeYAOBJIETBOPUTEJIBLHO»- NIPU MPAaBUJIBHOM PELICHUM 33a4d U OTCYTCTBMM OTBETa Ha
BOIIPOCBI.

4. Texkymasi aTTecTalUs CTYI€HTOB.

Texymas arrectanus mo y4yeOHOW nucuuruinHe «MaTemaTHka» MPOBOJUTCS B Qopme
KOHTPOJILHBIX MEPONPUATHH (YcmHblil onpoc, KOHMpoabHble pabomel U np.), OleHUBaHUE (PaKTH-
YECKUX PEe3yJIbTaTOB O0yUEHUS CTYIACHTOB OCYILECTBISETCS MPENno/iaBaTeIeM.

OO0BeKkTaMH OLIEHUBAHUS BBICTYIIAIOT:

- yueOHasi IUCUUIUIMHA (AKTUBHOCTbh HA 3aHSATUSAX, CBOEBPEMEHHOCTh BBIOJIHEHUS pa3iny-
HBIX BUJOB 3a/IaHUH, MOCEIIaEMOCTh BCEX BUIOB 3aHATHI 10 aTTECTyeMOIl NUCHUIUINHE);

- CTEIIEHb YCBOEHUS TEOPETUUECKUX 3HAHUN;

- YPOBEHB OBJIAJICHUS TPAKTUYCCKUMH YMEHUSMHU U HABBIKAMU I10 BCEM BHJaM y4eOHOU pa-
OOTEI;

— Pe3yNbTaThl CAMOCTOSITEILHON PAOOTHI.

AKTHBHOCTB CTYyJ€HTa Ha 3aHATHUSAX OLIEHUBAETCS HAa OCHOBE BBHIMOJHEHHBIX CTYACHTOM PalOT U
3aJlaHui, MPEAYCMOTPEHHBIX JTAHHOHN pabovel mporpaMMoi yaeOHON AUCIUILTHHBL.

4.1. 3aganus 1 TeKylled aTTecTanum.
Pasznea 1. Kommiekcubie yuc/ia
Tema 1.1 Pemienue cucrem ypasHenuii I'aycca.
1. Pemenue cucreM JMHEHHBIX ypaBHEHUN MeTo1oM ["aycca.
2. Matpuiibl 1 ONpeaesnTeNu. DIIeMeHTapHbIE TPeoOpa30BaHUs MATPHIIBI
3.Pemenue cucteM TMHENHHBIX ypaBHeHMH 1o popmynam Kpamepa.
4.Matpuipl U OlpeneauTenu. JIeMeHTapHble IpeoOpa3oBaHUs MaTPULIBI.
5.Pemienue cucteM JTMHEHHBIX YPAaBHEHUH MaTPUUHBIM CIIOCOOOM (METOJT 0OpaTHON MaTpHIIbI)
6.IlpuMeHeHne pa3TMYHBIX METOJIOB PEIICHHS CUCTEM JIMHEHHBIX ypaBHEHHUH B 33/1a4ax B o0ac-
TH MPO(EeCCUOHANBHOM NeSTeTbHOCTH

Tema 1.2 OcnoBHbIe HOPMBI KOMIUIEKCHBIX YHCET
Bomnpoce! 111 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

. Anrebpanyeckasi popMa KOMIUIEKCHOTO YHCIa

. Tpuronomerpudeckast (hopma KOMIUIEKCHOTO YHCIIa
. [lokazarenpHas popmMa KOMIUIEKCHOTO YKcia

. Monynb KOMIUIEKCHOTO YHCIIA

. ConpsikeHHbIE YKClIa

. ApryMeHT KOMIIJIEKCHOTO YHCJIa

. Crenens uncna i

. 'eomeTpruecknii CMbICT KOMIIJIEKCHOIO YUCIIa

01N N W~

Tema 1.3 JleiicTBHsSI HaJl KOMILUIEKCHLIMH YHCJIAMH

Bonpoch! 1J1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Jle¥icTBus HaJ KOMILJIEKCHBIMU YUCJIAMH B aJireOpandeckoit popme

2. JlelficTBUS Ha/l KOMIIEKCHBIMHU YUCIIaMH B TPUTOHOMETPUYECKOH popme
3. Jle#icTBHsI HaJT KOMIUIEKCHBIMU YHCJIAMH B ITOKa3aTeabHOU (hopme

Paspnen 2. OCHOBBI JUCKPETHOM MATEMAaTHKH
Tema 2.1 OCHOBBI TEOPUH MHOKECTB
Bomnpocsl 1J1s1 yCTHBIX (IHCbMEHHBIX) ONPOCOB:
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. [lonssTe MHOXECTBA

. [loHsiTHE TOJAMHOKECTBA

. Onepauuu HaJy MHOXECTBAMH

. 3aKOHBI AreOpbl MHOXKECTB

. Onpenenenue quarpamm Benna-Dinepa

. [lonsTHE NEKapTOBa MPOU3BEICHUS MHOXKECTB
. [lonsiTe GMHAPHOTO OTHOIIECHUS

. [ToHsITHE OTHOIICHNS SKBUBATICHTHOCTH
Tema 2.2 OcHoBblI Teopuu rpagos

BonpochI /151 yCTHBIX (MMCbMEHHBIX) OMPOCOB:
. HeopuentupoBanuslii rpad

. U3omopduoCTh nBYX rpadoB

. Crenenp BepuIuHbI rpada

. CBsi3HBI# rpad

. [Tmockutii rpad

. DiiniepoB UK B Tpade

. "'aMunpTOHOB 1TUKT B rpade

. Cioco0wI 3a1anms rpadoB

. OpueHTHpPOBaHHBIN Tpad

01NN W —

O 001N DN B W —

Pa3nen 3. OcHOBBI MATEMATHYECKOI0 AHAIHU3A

Tema 3. 1 InddepeHnuaibHoe 1 HHTErPAJIbHOE UCUHMCIEHHE
Bomnpoce! 111 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

. [Ipenen pyHkuuu B TOUKE

. [IponsBoHas GYHKITUS B TOUKE

. OcHoBHble hopMynbl nuddepeHupoBanus

. [Ipon3BoiHAs CTIOKHON (PYHKIIUU

. 'eomeTpuueckuii 1 GU3NYECKUIl CMBICI TPOU3BOTHOM
. HeonpeneneHHslil mHTErpas

. Tabnuna uHTErpaIoB

. OnpenieseHHbINA UHTETpa

01N DN W~

Tema 3.2 InddepenuuaibHbie ypaBHEHHS

Bonpoch! 1151 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. JuddepennmanbHoe ypaBHEHUE

2. Obuiee u yacTHOE perieHne JuddepeHaIbHOro ypaBHEHUS

3. IudbdepenunanbHoe ypaBHEHHE C pa3ICSIOMIUMUCS TIEPEMEHHBIMU
4. JIuneitHoe nuddepeHnuanpHoe ypaBHeHue 1 nopsika

5. Opnopoanoe nuddepeHiuanpHoe ypaBHeHue | mopsiaka

6. JIuneitHoe nuddepeHraabHOe ypaBHEHUE 2 TOPsIKa

Tema 3.3 InpdepeHuuanbHble ypaBHEHUsI B YACTHBIX NPOM3BOIHBIX

Bomnpocek! 111 yCTHBIX (IMCbMEHHBIX) ONIPOCOB:

1. AuddepennnanbHbie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX.

2. llpumenenne nudhepeHITUaATBHBIX YPABHEHHUI B YaCTHBIX MPOU3BOIHBIX MPU PEIICHUH TPO-
dbeccroHaNbHBIX 3a/1a4

Tema 3.4 Paabl

Bomnpocsl 1J151 yCTHBIX (IHCbMEHHBIX) ONPOCOB:
1. Onpenenenue psna

2. YacTuuHble CyMMBI psija

3. HeoOxoauMmblii MPpU3HAK CXOJUMOCTH psiia

4. JlocTaTOYHBIE NPU3HAKHU CXOAMMOCTH psijia

5. 3HaKkouepenyImuncs psaj



6. AGCOJIFOTHAs ¥ YCIIOBHAS CXOJMMOCTD
7. CTeneHHoM psn

8. O0yacTh CXOAMMOCTH CTETICHHOTO psija
9. Psan Telinopa u psg Makiopena

10. Psg @ypee

Pa3nen 4. DjieMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATUCTUKHU
Tema 4.1 BeposiTHOCTB. TeopeMbl cJ10KeHHSI 1 YMHOKEHUSI BEePOSATHOCTei
Bonpoce! 111 yCTHBIX (IMCbMEHHBIX) OIIPOCOB:

1 .Knaccudukanus coObITHiA

2. Kitaccuueckoe onpeneneHrne BeposiTHOCTH

3. TeopeMmsbl CII0KEHUSI U YMHOXKEHMSI BEPOSITHOCTEN

4. ®opmyJia MOJTHON BEPOATHOCTH

5. ®opmyina baiieca

Tema 4.2 CayuaiiHasi BeJJMYHHA, ee QYHKIHS pacnpeaeaeHust
BonpochI /151 yCTHBIX (IMCbMEHHBIX) OMPOCOB:

1. luckpeTHas ciryyaiiHasi BeTMYMHA

2. CocTaBUTh 3aKOH paCIpeACIICHUs] CITYIaltHOW BEIMYHUHBI

3. ®ynkius pacnpeaenenus F(X), ee rpaduk.

Tema 4.3 MaTemaTu4ecKoe 0:KiAaHNe U JUCTIEPCHS CIYYAHHON BeJIMYMHBI
Bomnpocek! 111 yCTHBIX (IMCbMEHHBIX) OIPOCOB:

1. Marematuueckoe 0>XKMAaHUE CIIy4aiiHOW BEJIMYMHBI

2. Qucniepcusi, cpeiHee KBaApaTUIeCKOe OTKIOHECHUE

Pa3nen 5. OcHOBHBIE YHCJIEHHBIE METOAbI

Tema 5.1 YucjieHHOe MHTerpupoBaHue. BolunciieHne onpenaeeHHbIX HHTETPAJIOB
Bomnpocsl 1J1s1 yCTHBIX (IHCbMEHHBIX) ONPOCOB:

1.Bbruncienue npuOIMKEHHOT0 3HaYEHUsI UHTErpaia ¢ HOMOIIbI0 (OpMYJIbI IPSIMOYTOJIbHUKOB
2. Boruncnenue npuOIMKEHHOTO 3HAUYEHUSI HHTErpajia ¢ MOMOIIBIO (hOPMYIIbI

Tparneuun

3. Beruucienue npubInkKeHHOT0 3HaYeHHsI UHTerpaia ¢ moMoIibio hopmynsl CUMIICOHA
Tema 5.2 Yucsiennoe nuddepeHnupoBanue

Bonpock! 1J1s1 yCTHBIX (IMCbMEHHBIX) ONPOCOB:

1. Yucnennoe nuddepeHnupoBanme

2. ®opMynsl PUOIUKEHHOTO AU(dEepeHIINPOBaHNS, OCHOBAHHBIE Ha
MHTEPIOJSIIMOHHBIX popmynax HproToHa

3. ITorpemrHocTh B ONPEAEIIEHNN TPOU3BOJHON

5. CaMmocTosiTe1bHAs1 paboTa CTY/ICHTOB
CamocrosiTennbHass paboTa BKIIIOYAaeT B CceOsl MOJATOTOBKY JIOKJIAJOB C TPE3CHTAIUEH,
paboTa ¢ JOMONIHUTEIHHON JIUTEPATYPO M OTBETHI HA BOTIPOCHI.

Pa3nen 1. KommiekcHbie yncaa
Tema 1.1 PewweHue cuctem ypaBHeHui Maycca.

BrinonHenue TpeHUPOBOUHBIX 3aaHuil: «MaTpullbl U ONpeaeIuTeal. DiIeMeHTapHbIe TPeoo-
pa3oBaHus MaTpHIbl. Perienne cucteM JMHEHHBIX YpaBHEHHH MaTPUYHBIM CIOCOOOM (METoA
oOpartHo#t Matpulel) [IpuMeHeHre pa3InyHbIX METO/I0B PELIEHUS! CUCTEM JIMHEHHBIX ypaBHe-
HU B 3a71a4ax B 001acTH NMPO(PECCHOHATBHON NeSTETLHOCTH

Tema 1.2 OcHoBHBIE POPMBI KOMILIEKCHBIX YHCe

TeMblI J0K/JI210B WU NPe3eHTALHIL:

«KommnekcHble unciay, «OcHOBHbIE (POPMBI KOMIUIEKCHBIX YHCEN: ajredpanyeckas, TPUTOHO-

METpHUYECKas, II0Ka3aTelIbHasg», «I'eoMeTprudecKas HHTepIIpeTaus KOMIUIEKCHBIX YHCEID)..

Tema 1.3 JleiicTBHSI HAJl KOMILIEKCHBIMH YHCJIAMU
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BrInonHeHne TPeHUPOBOYHBIX M 3a4€THBIX 3aJaHui 1o TeMe: « [IpuknanHoe mpuMeHeHue KOM-
IUIEKCHBIX YMCEJI ITPH aHAJIM3€ IPOLECCOB B AMEKTPUUYECKUX Liemsax ycTpoicTs XKAT»

Pa3zgea 2. OCHOBBI JTUCKPETHOH MaTeMaTHKH

Tema 2.1 OCHOBBI TEOPUH MHOKECTB

TeMbl TOKJIA10B WIH NPe3eHTAIMIA:

«["eopr KaaTop — 0CHOBOMOJIOXKHUK Teopuu OeckoHewHOCTHY, «I[lapamokc Paccemnay

[TpopaboTka KOHCIEKTOB 3aHSATHH, YYEOHBIX M3IaHUA U JOMOJHHUTENBHONW JUTEpaTypsl (0 BOmpocaMm K
paszenaM H TiaBaM y4eOHOW JMTepaTyphl, a TakKe COCTaBJICHHBIX MpernojaBaTeneM). Pemrenne Bapua-
THBHBIX 3a1a4 U pr&)KHCHPIfI.

Tema 2.2 OcHoBbI Teopun rpagos

TeMbl J0KJIA10B WIH MPe3eHTAIHIA:

«Jleonapn Diinepy», «l[Ipumenenue Tteopun rpadoB MpU peIeHUH MPOPECCHOHATBHBIX 3a7ad B
9KOHOMHUKE M Joructukey, «llocrpoenue rpada no ycioBHIO CUTYAI[MOHHBIX 3a/a4: B ylpaBile-
HUM HMHQPACTPYKTypaMH Ha TPAHCIOPTE; B CTPYKTYpE B3aUMOICWCTBUS DPA3IUYHBIX BHUJIOB
TPaHCHOPTA, B JOPMHUPOBAHUH TEXHOJIOTMYECKOI0 LIMKJIA OKA3aHUs YCIIYT Ha TPAHCIOPTE»

Pa3gen 3. OcCHOBBLI MAaTEMATHYECKOI'0 AaHAJIHN3A

Tema 3. 1 In¢depennuanbHoe 1 HHTErpajbHOe HCHUCIEHUE

Tembl 1OKJI210B WJIM NIPE3eHTALMI:

«Pa3BuTHE MHTETrPaJIbHOTO UCUUCIEHUS», «OnpeesieHne MakciMyMa MOIIHOCTU B LIENIU MTOCTO-
SHHOTO TOKa C IPUMEHEHUEM IIPOU3BOIHON»,

«Bpluucnenus miomanaei 1 00beMOB IPU NPOEKTUPOBAHUU OOBEKTOB TPAHCIIOPTA C MPUMEHEHHU-
€M OIIPEETICHHOI0 HHTETpasIa»

Cucremarnueckas IpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHBIX M3/1aHUI U JONOJHUTEIBHON JH-
Tepatypbl. [louck, ananus u oueHka uHGopmanuu (mpodeccuoHaabHble 0a3bl JaHHBIX, PECYPCHI
cern MHTEpHET) MO cozepkaHUIo Y4eOHOro Marepuaia U ONpeaesieHHIo MpodhecCHoHAIBHO 3Ha-
yuMBbIX 3a1a4. [TonroToBka cooOLeHU WK pe3eHTauui

Tema 3. 2 Indpepennuaibabie ypaBHeHHs

Tembl 1OKJI210B WJIM NIPE3CHTALMIA:

«Iuddepennmanpapie ypaBHEHHS TIEPBOTO M BTOPOTO MOpsaKay, «AuddepeHnnansapie ypaBHe-
HUS C pa3feNAIOIIUMUCA NEPEMEHHBIMUY, «OIHOPOIHBIE YPAaBHEHHs NEPBOrO Nopsaka», «JIu-
HEeliHbIe OJIHOPOJHBIE YPABHEHUSI BTOPOTO MOPSAJIKA C MOCTOSHHBIMU KO3 dunuentamm», «llpu-
MEHEHHE OOBIKHOBEHHBIX AM(depeHnanbHbIX ypaBHEHUH MpH pelIeHUH Npo(ecCHOHAIbHBIX
3a1a9».

Tema 3.3 Indpepennuaibabie ypaBHEHUsS] B YACTHBIX IPOM3BOAHBIX

[Ipopa®oTka KOHCIIEKTOB 3aHATHI, Y4EOHBIX M3JaHUN U JOMOJHUTEIBHON JUTEpaTyphl (1O BO-
npocaM K pas3zienaM M IJlaBaM yuyeOHbIX M3/1aHuil, a TakKe COCTAaBICHHBIX MpernojaBareneM), mo-
UCK, aHAJIM3 U OLIEHKA JIONOJHUTEIbHON MH(pOpMAIMKU MO COAEpKaHUIO y4eOHOro Marepuaia u
OTIpeIeNIeHUI0 TPO(ECCHOHATBHO 3HAUUMBIX 3a/1a4

Tema 3.4 Paabl

Pemenue cuTyaliMOHHBIX U MPOU3BOJCTBEHHBIX (MPOQecCHOHANIbHBIX) 3a/1a4, ONpeIesIeHHe CI0-
c00OB BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3aJ1a4, OLIEHKa UX 3(PPEKTUBHOCTU U KayecTBa

Pa3nes 4. DiieMeHTHI TeOPUHN BEPOSITHOCTEH M MAaTEeMATHYeCKOH CTATHCTUKH

Tema 4.1 BepositHOCTb. TeopeMbl €/102KeHHsI 1 YMHOKEHHSI BePOSITHOCTEi

TeMbl J0KJIA10B WIH NPe3eHTAIHIL:

«Kombunaropusle 3agaun», «Tpeyronbauk [lackans», «Mctopust Teopun BeposiTHOCTEH», «Be-
postHocTh U JIHK», «Pemenue 3aau Ha HaXOXJIEHUE BEPOSATHOCTU COOBITUS MPH U3YUYEHUU U
IUTAHUPOBAHUM PBIHKA YCIIYT HA TPAHCIIOPTE

Tema 4.2 Cnyuaiinas BeIMuMHA, ee PyHKUMS pacnpeesieHUst

Pentenne cuTyalMoOHHBIX U MPOU3BOJCTBEHHBIX (IPOECCHOHATIBHBIX) 3a/1a4, ONpeesieHHe CI10-
cO0OB, BBIMOJHEHHS TPO(ECCUOHATBHBIX 3a/1a4, OLeHKa UX 3(P(PEKTUBHOCTH U KauecTBa.
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Tema 4.3 MaTeMaTH4ecKoe O:KMIaHUE U TUCTIEPCUsT CIYyHAHONH BeJTHYHUHBI

TeMbI JOKJIA10B WIH NPe3eHTAIHIi:

«BeposTHOCTh U CTaTUCTUKA B MEIULIMHE», «PemieHne 3a1a4 Ha HaXOKJICHUE MaTEMaTUYECKOTO
OKUJIaHUS U JMCIIEPCUU TpU OIeHKE 3()h()EeKTHBHOCTH 3aKa30B U OOCTYKHMBaHHUs MOTpeOuTENnen
YCIIYT U MPH OLEHKE CUCTEM HaJeKHOCTH, 0€30IMaCHOCTU M KayecTBa YCIYT Ha KEJIE3HOJOPOXK-
HOM TPaHCIIOPTE»

[TpopaboTKka KOHCIIEKTOB 3aHATHIA, y4eOHBIX U3/IaHUN U TOMOJHUTENBHOM TUTepaTypsl (110 BO-
pocaM K pasJienaM U ri1aBaM y4eOHOM JIUTepaTypsl, a TAKXKE COCTABICHHBIX MPEIOIaBaTeIeM).

Pa3nen 5. OcHOBHBIE YHCI€HHbIE METO/IbI

Tema 5.1 YnciieHHOe HHTEerpupoBaHue. BolunciieHue onpeaeieHHbIX HHTErPajioB
[TpopaboTKa KOHCIIEKTOB 3aHATHH, y4eOHBIX U3AaHUIN U JONOIHUTEIBHOMN JTUTEpaTypHI (110 BO-
IpocaMm K pasjiesiaM U riiaBaM yueOHOM JTUTepaTyphl, a TAK)KE COCTABJICHHBIX MIPernoaBaTesieM).
Omnpenenenne METo/1a M croco0a BIMOJHEHUS MTPO(heCcCHOHATBHBIX 33/1a4, OIICHKA X dPPEKTHB-
HOCTHU U KayecTBa

Tema 5.2 Yucsiennoe qudgepeHnupoBanue

[TpopaboTKa KOHCIIEKTOB 3aHATHIA, y4€OHBIX U3/IaHUN U TOMOTHUTENBHOM TUTepaTypsl (110 BO-
MpocaM K paszieliaM U IJiaBaM yueOHBIX W3/IaHHM, a TAK)KE COCTaBJICHHBIX IpenoaaBareneM). Omn-
peneneHre MeToia U crnoco0a BEIMOIHEHHs MPO(PEeCcCUOHANBHBIX 3a/1a4, OIleHKa UX 3(P(HEeKTUBHO-
CTH ¥ KauecTBa.
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6. 3agaHus HA MPaAKTHYECKUEe 3aHIATHSI
Paspen 1.

IIpakTnyeckoe 3ansatue Ne 1
Tema 1.1 Pemenue cucrem JMHEHHBIX ypaBHeHHH MeTooM Taycca.
Tema: Cucrema m NHHeHHBIX ypaBHeHHIl ¢ n nepemeHHEIMH. PellleHne cHcTeM NHHEHHBIX
ypaBHeHHii MeTogoM [ayccea.
Iean: orpaboTaTh HaBBIKH PelIEHHA CHCTEM JIHHEHHEIX ypaBHeHHH MeTooMm [aycca.
Mamepuaisnoe odecnevenue: npakTuyeckas pabora, nporpaMMHoe odecnedeHHe.
OQduque meopemuieckue noa0Mcenus
Haubonee pacnpocTpaHeHHBIM TOYHBIM METOJOM PEIIEHHA CHCTEMBI IMHEHHBIX ypaBHEHHIl
apndgercd Meroj layeca. CymHocTe SToro MeToja COCTOHT B TOM, 4To [OCPElCTBOM
NOCIE]0BaTEIbHEIX HCKIHYEHHH HEH3BECTHRIX JlaHHad CHCTEMa [IpEBpalllacTca B CTYNEHYaTYH
(B 4aCTHOCTH, TPEYIOILHYIO) CHCTEMY.
[IycTh JaHa NPOH3IBOJILHAA CHCTEMA JIMHEHHBIX YpaBHEHHIL:
( anXit apXat.+an= by,
azixit+ anxet.. + amxa= bz,

(1)

agxit aoXat.. + aux,= b

Byaem npowssoauts Haj Heil anemedtapHele npeoGpazopanus. s aToro BeIIMIIEM
Marpuuy M3 koddpuuMeHTOB NpH HeW3BecTHHIX cHcTemsl (1) ¢ jgobasieHuem crondua

cBOGO/HBIX YWIEHOB, APYTHMH CIOBAMH pacluupennyio matpuuy A wis cucrems (1):

ay @ - a4y b
_:f= dn dn -~ dwn b {E}
s ds2 -l b.:
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4 Tl Myl wIw sy
[Mpeanono#uM, 4To ¢ NOMOLIBID TAKHX NpeodpasoBaHHil ylanock NpHBECTH MaTpHuy A K
BHIY:

(byy by - by o by, €
b e ba o b, €2

(r=n), (3),
b, — b, c)

e Bee JHAINDHAIBHBIC MICMCHTEL bll,bﬂ,...,bnﬂﬂll{‘lﬂhl OT HY/IH, a NIEMEHTHI, paclloJIodeHHBIC

HH#E [IHArOHALHLIX, paBHE! HyIo. Martpuue (3) cooTBeTcTBYET CHCTEMa YpaBHEHHII:

r brxetboxet bt Hhxe=cy,
b+ thax, . thaxg=c,
(4),
=TT
b+, 4 b.«-.-r.‘i’n_ﬁ-'n
|
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EOTOPER NOTyHaeTcH W3 cHeTeMBl (1) © NOMOMEBR HEEOTOPONS YHCTE  WIEMEHTAPHEIX
mpeolpasoBaHHil 1, CIeI0BATENERD, PAEHOCHILEA cHeTeme (1) Ecan B cucTeste (4) r=n, To 03
MOCASIHErD VPAEHEHHA . HMEOMers BHA bet,=co{rae bz (), Haxogms eIRHCTBEHHOS
IHAYEHNE X,, B2 MPSINOCISINErD YPARHSHHA — IHAYCHHE X, ((IOCKOALKY X, V&S HIBSCTHOD) H
T.J., HAKOHED, HE NEPEGID YPAEHCHHA — 3HadeHne x1. Mrak, B caygae r=n cHCTesa HMeeT
CAHHCTECHHOC PpemcHie. ECTn e r=n, T CHCTeMa (4) Nerko NPHBOIHTCE K CHETCME BHIA

LR T AL T, ey | T

EoT0, 1 X 1 X, ren, (5),

R, R S
EOTOPEA H ARISCTCH N0 CVI Y (MM PElEHEM CHcTeME | 1)

HentgecTHRIE X 41, ..., % , HASHEBSWTCE cBObogHbiMM. H3 cactemsl (5) wowso GymeT
HATH THAYSHAA X|,..., X,

[IpuEeacane MaTPHIL A x By (3) BOIMOEHD TONEED B TOM CUYMAE, KOTTE MCNOTHAR
cHCTeMa ypaeHcHHil (1) copmecTia. Ecnm se cacTesa (1) HECOBMECTHA, TO TAKOS NPHBCICHHS
HCBOIMOEHD. 310 0OCTORATCILCTED BRIPAKACTCH B TOM, 910 B NpoUccce npcodpasoBaHi
matpeusl A B Heil NOSEANCTCHE CTPOER, B KOTOPO#l BOC IICMCHTH PaBHE HYAK, KPOMC
mocacaHero. Takas CcTPOKa CODTECTCTEVCT YPAEHCHITKY BHIA:

Oexp+lex=. +Hx,=h,
EOTOPOMY HE YIOBICTEOPRIOT HHEBKHC IHAMCHHA HCMIBCCTHEIX, Tak kax 6. B stom coywac
CHCTEMA HECOBMECTHA.

B nponecces npuecacHma cacteMbl (1) K cTymeHSaTOMY ERIY  MOIYT [DOOYHATRCA
vpapHeaHa Biaa 00, Hx sosso oTOpackBATE, T KIK 3T0 NPHECIHT K CHCTeMe VPaBHeHHIL,
FKEABANCHTHEIX TPEAHEH.

[Ip pemeHHH CHCTEME! THHEIHEIX VpaBHeHHil MeTonom Dayeca yaolHes NpHEOINTE K
CTYNEHUETOMY BHIY HE CAMY CHCTEMY VPAEHCHNI, 8 PACIUMPSHHYHY MATPHUY JTOH CHOTEMEL
ERIMOMHAA BCE MpeodpatosaHid Haj of cTpokasil. [locneoBaTensHo MOMyHMIONIHECE B XO/JC
MpeoGpas0BAHMIT MATPHIE GOLMHD COSTHHAKT IHAKOM IKENBANCHTHOCTIL

Peammmsg coeqyioiyio CHCTEMY YPaEHCHHI © 4-MA HENIBCCTHEBH:
DS xata=20,
x+3 o=,
D+ 10+ 5+ Tag=40,
xR R+ 23=3T.
BrmHmen pacumpeHHye METPHIY B3 Ko3pEuuBcHTOS NPH HCHIBCCTHERIX ¢ QoDaRIcHIeM

cToNDNE CRO00AHX WICHOE.
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2 5
1 3
I 10
i E

L

£= I = T (S R Y

1

I 11
T 40
z 37

[lpon3BcAdy aHATHS CTPOK PACIIHPCHHM MaTPHIIEL
- K InescHTa 2-0ff CTPOKH NPROIENM 3neMeHThl -0l genéanue Ha (-2);

— o3 3-¢il cTpoEn BEMTEM |-10 CTPOKY;

— K 4-0ii cTpoxe npudasuy 1-to, ymMH0EeHHYI0 Ha (-3/2).

B kauecTRe BRMHCIHTETEHOTD CPCAcTEd BOCTIONIBESYOMTE HHCTPYMOHTAMHE [IpOrpas Mkl

AT PedaRmnap.

. BEnmsmTe ROMOBRTCR.

2. [loposInTe NOKA AMPYIHTCE ONEpAIAoHEEA cicTema Hindows, Nocne Sero omKpoime oo

PR RO POdaRTRORT,

3. Janoamume Aeeiky TaDIHIE SHASCHIAME PACIIMPCHAGT MATPHLE |proyios 1)

B dain [psera fom Borgmn Fopun Cepsec Desws [ws & = -|'1
N SAY ABT w- J& A [ B [ € [ 0 | E |
Aeial Cor - MKY EEWE | 2 5 4 | b1

I _ 3 0 05 0 0 1
e - s el | B
2| i 3 2 11 7 1] 05 3 I 7
El F] 10 ] 7 1] Rl
I'L 3 8 3
5

Pucyeok | Pucynok 2

4. JInA BEMOIHCHHA BEIOPAHAOTO CADBESCHOMD ANTOPNTME MPOHIB0TNM CIeIYRIIINE QeiicTEA

» Armusuzpyiime AeEKY AS B ¢ KI1aBEMATYPEL 3AHECHTE B Bed hopayny Baaa =AZ+A1-2),

MOLIE Hers aSMOoTANeIHERIEM JAHCCHTE YHCICHHEIC PE3VILTATR B guciikn B3+ES;

# B auciige AD paisecTiM peIynsTaT BRAHTAHNA |-0d crpoxn m3 3-cii, 0 cHOBA, NONKIYACE

TEMOTENOTHENLEM, 3AN0IHAM facixn Bo+E6;

*B guciike AT 3anmuest opayny BAga =A4+AT*(-3/2) B oemozanoieRnes aHects

HHCACHHBR PEIYIRTATH B Aeiisn BT+ET.

o Jlanee cxpoew 2, 3 0 4 — CTPORI, KOTOPRIS HAM Ve HE HYEHLL |18 9TOMe BOCNOAEIVEMER
nysEToM McHi POPMAT - CTPOKA—CEPBITDE. Pesynerar noxazan Ha pacyHor 2.

3. Cuosa SHATHE CTPOE

MPOHIBCTEM

MOIYYHEINIHXCE B

PCIVIETATE  AICMCHTAPHEIX

Mpeodpas0EAHMT MATPHIEL, STO0M TPHBCCTH of K TPCYTOIEHOMY BIIY.
# K -0l cTpoke NpHGABEAM 5-10, VMHOECHHYI Ha =neno (-10);

#13 T-0dl CTPOKN BRMTEM 3-50.
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JanucaHHEii AMropATM peanuzyeM B guciikax AR, A9, nocne wero cxpoew 6 u 7 — cTpoEn

(ca. prcyrox 3).

c_ I =0 gy e ——

A LB [ C 0 _E|] DFASRT ImET o--- &

1] ] 5 4 1 L el Ce Two- K9 EEBE

i ——— i o

4 o 0 3 I

= E1 0 i i ud
Pucynox 3 Pacysok 4

6. M nocnegeee, 9TO HYEHO COCIETE, MTOOR NPHECCTH MATPHUY K TPEYTOUIBHOMY BHIY — 3T0 K
Y-0il CTpOKE NPUGABATE H-R, YMHOECHHYID Ha (-3/5), nMoche 9ero cKpsims S-10 CTpOKY

(pHcyHOR 4 )

Kak Bl MOMETe BHICTh, MICMEHTH NOTYyHHBCHCA MAaTpHikl HaxonaTea & 1, 5. 8 u 10

CTpOKAX, NpR 3TOM padr I'.Iﬂ.l'l!."‘EIHEI.I]EﬁE!H. MATPHIE T = 4, CcnenoBRaATENLHO, JAHHAR CHCTEMA

!."FH!BIIE‘HHﬁ HMEET CAHHCTECHHOC PCUICHHS. Brrmumes MOTYHHBITYHRCA CHOTEMYT

2x+5xHaa+ xg=20,

0, 52+ O, 5xy=1,

Sxa+ag=10,
- Gxg=1).

Ha nocaenmero ypagHeRHA Nerko Baxoaus =0; u3 3-ro ypapRexns BaxommM x:=21; w3 1-

ro— %:=2 Huz l-ro — =1 cOOTBETCTREHMD.
Jndanne K pafome:

MeTonom | ayooa poiisTe CHOTEME! YPaBHCHHIE:
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1
Ty —3r - —
Txy + %0 +dx, +2x, = 2, x =—0d Zx, —3x, + 3, + 2x, =3, X = 2"
= 2x = r, =—12 2
" 25, -2z, +x,+x, =6, x=-11 2) 16, +9x, — 2x, —x, =4, P
Sx, 46, +3x, 420, =3 x, =314 ! ’ C 3
2, +3x, 4 x, +x, =0 x, =1 I, +3x, —3x, -2x, =3, x=2
Bx, + 6o, + 1, +3x, =-T. x,=-3.
- 2
6x, + 5x; - 2y 4+ 4x, =4, o = 3’ 4xr, - 3x, +x, +5x, =7, x =2
33 I;J'.I - +"1.3I.'| - =]31 X, =-1, 4} X, —E.l'_, —EII —3.1'4 = 3-., I, =]
3r, +4x, + 21, - 2x, =1, Xy = é 3 -1 423 = -, *==3
2 r, +3x, 42y, -8r,=-7. x,=L
dx, =%, +2x, =11 x, =0
4 2x, +3x, -2 2
2y, —x, -6z, +3x, =1, x =-3, I, +dx, +3x; —2x, =1, :fl:?
- —15r. =-1 _
Tx, —dx, +2x, -15x, =-32, «x, =0, Y, —xs - 2m, —3x, =2, . =_%1
Shix, - 2x, —dx, +9x, =5, X, S B 13
2‘1 I+ 2, -x, +2x, =5, x, oy
I, —Xs +2x, —bx, =-8%, Xy== -
3 v -3, 42x, 4x, =11, x,=-—.
B 15

floprdow emnoanenns padome::
I. H3yuuTs HECTPYEKIHED K NpakTHEcckoi paboTe.
2. BRInoaHHTE 2a3aHHe.
3. OvopuHTE OTHEET.
Codepreanie oruema:
. Tesma
2 Hean.
3. MarepnansHoe obecnedcHIE.
4. [lpaxTHaeckoe 3ajaHne,

Bonpoce (18 CoMoRampoia;

1. IpesacraTs seTog laycca MoxHe K modoil cHeTeMe THHCHEHEX vpaBHCHIHET
2. MoEHO NomyeaHTE MEOKSCTED PElIcHMI, NP PEIICHHE CHCTEM ITHHEIHL YPasHeHnil
smeToaos [ayeca?

IIpakTuyeckoe 3ansaTue Ne 2

Tema: «MaTpuirsl 1 onpenenuTenn. JIeMeHTapHbIe TpeoOpa3oBaHus MaTpuUIlbl. Permenue cuc-
TEeM JTUHEWHBIX YpaBHEHUN MaTPUIHBIM CIIOcOO0M (MeTo 0OpaTtHOM MaTpuilsl) [Ipumenenue
Pa3IMYHBIX METOJIOB PELIEHMSI CHUCTEM JIMHEHHBIX ypaBHEHUH B 337a4ax B 00J1aCTH npodeccuo-
HaJbHOMU JAESITETbHOCTH»
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Pemenne cueteM THHeHHBIX adreGpandeckux ypaeHenu# (CJIAVY) ¢ moMomeio o6paTHOH MaTpHUEBI (HHOTZA 3TOT
cmocob HMeHYIOT emé MaTPHYHBIM METOZOM HIH MeTOZOM OOpaTHOH MaTpHIEel) TpedyeT IIpeIBapHISIBHOIO
O3HAKOMJISHHS ¢ TAKHM ITOHATHEM Kak MaTprHuHad dopma samucu CJIAY. Metox o6paTHOH MaTpHIIE IpeIHA3HAYEH 11T
peIIeHHa TeX CHCTEM THHEHHEIX anredpandecKuX YpaBHEHHH, Y KOTOPEIX ONpeIeTHTETh MATPHITEI CHCTEMEI OTIHYEH 0T
Hy1i. ECTeCTBeHHO, NIPH 3TOM IIOJIPA3YMEBAeTCd, HTO MAIPHIA CHCTEMBI KBagpaTHA (TOHATHE ONpeIenHIens
CyImIecTBYeT TOIBKO ATA KBaIpaTHeIX MaTpHI). CyTs MeToxa oGpaTHOH MaTpPHIIBI MOKHO BEIPa3HTb B TPEX IIyHKTAX:

1. 3amHcaTh TPH MATPHIBL: MAaTPHITY CHCTeMBl A, MaTpHITY HeH3BecTHERIX X, MaTpHIY CEOGOIHEIX I1eHOE B.
2. Haiitn 00paTHy0 MaTpHIY AL
3. Mcnoassya paBeHCTBO X = Al.B MOIYIHTE pelleHHe 3amansoi CIIAY.

Houewy X = AL B? noxazame CKPBIMD

Hepe;: IIEPEX0I0oM K YTSHHI IIPHMEPOB PEKOMEHIVH) O3HAKOMHTBCA ¢ METOJaMH BEIMHCICHHA OGPEITHBIX MaTpHII,

H3/I0MCHHBIMH 30€Ch.

ITpuamep Nel

— bz + Tae = 29;

C IOMOINBID 00pPaTHOH MATPHITEL.
92, + 8z9 = —11. P P

Pemmutes CIIAY {
Peuenue
3anmmem MaTpHIy cHeTeMsl A, MaTpHuy cBoGonusx wieHoB B u marpuiy HenapectHEIX X.

(3 Do (2o (2).

Hafiném o6paTHyi MAaTpHIY K MAaTpHIE CHCTEMEBI, T.e. BBEIMHCIHM A1l B npuvepe Ne 2 Ha cIpaHHIE,

MOCBAIZHHOH HAXOKIEHHIO OOpATHBRIX MaTpHI, ofpaTHas MaTpHua OblI1a yikKe HaHzeHa. BocmoabzyeMcs TOTOBBIM

A_l__l 8 -7
T 103 \-9 -5/

Temeps moacTaBHM Bee TpH MarpHIE (X, A1l B paBeHcTBO X = A1. B 3atem snmonsmm VMHOKESHHE

Pe3yIbTaTOM H 3aITHIIEM AL

MAaTpHIT B npaﬁoﬁ HaCTH JaHHOI'O PaBEHCTBA.

) 1 8 -7 20\

o 103 \—-9 —5 ~11
1 8-20+(-7)-(-11) \ 1 309 \ (-3
103 \ —9-29+4(-5)-(-11)) 103 \—206) \ 2/~

L1
I3

-3
Irak, MBI DOTYHHIH PABSHCTBO ( ) = ( 2 ) 113 sTOrO paBeHCTBA HMeeM: T = —3, Tp = 2.

Omeem: 1 = —3,x9 = 2.

IIpamep Ne2

Ty + Teo + 33 = —1; .

Pemnte CJIAY I — 4y + 919 + 45 = 0; MeTOZOM 00pPATHOH MATPHIIEL
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Peiuerue

3amHIeM MATpHITY CHCTeMEl A, MAaIpHITY CEOOOIHBIX 1IeHOB B H MaIpHIy HeH3BecTHBIX X.

1 7 3 -1 71
A= -4 9 4]|;B=] 0 }|; X=| 2
0 3 2 6 z3

Tenmepr HacTal 4epén HAHTH o0paTHYH MAaTpHIy K MaTpHIle CHCTeMEI, T.e. HaHTH Al B npaMepe Ne3 Ha
CTpaHHIle, TOCBAMEHHOH HaXOXIeHHIO 0OpaTHBIX MATpHI, o0paTHad MaTpHIa OblTa y:ke HalaeHa. Bocmomaesyemcs

TOTOBEBIM PE3YIBTATOM H 3aIIHIIEM A_]'Z

. 6 -5 1
Al= | 8 2 16
12 -3 37

Teneps MOACTABHM Bce TPH MaTpHIEI (X, AL B) B paBencTEO X = A~!. B, nocze gero BpmonHEM YMHOKEHHE

MATpPHII B HpaBOI:I HYAaCTH JaHHOT'O PAaBCHCTEA.

] 1 6 —5 1 -1
L2 | =55 8 2 —16 |} - 0 =
T3 -12 -3 37 6
i 6-(—1)+(—5)-0+1-6 1 0 0
= —- 8-(—1 2-0 —16) -6 =—-1 - =1 -
56 (=1)+ + (—16) 26 104 4
—12-(-1)+(-3)-0+37-6 234 9
Ty 0
ITax, Mbl IOIIY4YHIH paBeHCTBO | o9 | = | —4 |. I3 31oro paBeHctBa HMeeM: &1 = 0, 9 = —4, 3 = 9.
T3 9

Omegem: 1 = 0,29 = —4, 29 = 9.
EcTecTBeHHO, UTO pellleHHe CHCTeM IHHeHHLIX ypaBHeHHH ¢ moMOMmEBI0 0OparHol MaTpHUEI Ge3 NpHMeHeHHS

CIIEMHATBHEIX IIPpOrpaMM BpPOOS Mathcad Bo3MOXHO THITH IIPH CPABHHTCSIBHO HeOOIBIIOM KOJIHYECTBe IIepeMEHHBIX.

Ecmu CJIAY conepuT deThipe u 0oJiee IepEMEHHBIX, TO TOPa3Io yA0OHEe B TAKOM CITydae
npuMmeHuTh MeTos ["aycca unum meton ['aycca-)Kopaana.

Tema 1.3 JleiicTBHSI HAT KOMIIEKCHBIMH YHCJIAMU
IMpakTuyeckoe 3ansaTue Ne 3,4
Tema 3anaTus: [lelicTBUA HaJ KOMIUIEKCHBIMU YHACIIAMH B TPUTOHOMETPUYECKOW U MOKA3aTeNb-

HoM popmax. Ilepexon ot anredpandeckoit GOpMbI K TPUTOHOMETPUYECKON U TIOKa3aTEIbHOMN U
obpaTHo.

Lens: paciMpeHre 1 3aKperieHHe TEOPETUUECKUX 3HAHUI
1. Bemucaure:

a) 23 (i)t
—2+1
i 1+3)
i°+3)
2. Haiinute MOZynb M apryMEHT KOMILJIEKCHOTO Yucia Z:
z=(-5+i) (-5-1)
3. BeInoaHUTE YMHOXKEHHUE, UCIIOJIb3YSl TPUTOHOMETPUUYECKYIO (POPMY KOMITJIEKCHOTO YHCIIA:

(1 1ij \/E+@.

0)

4 4

6 6
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https://math1.ru/education/sys_lin_eq/gauss.html
https://math1.ru/education/sys_lin_eq/gjordan.html

4. Bo3Beaute B ctenieHb 1o Gpopmyse MyaBpa U 3anuIIMTe pe3yabTar B aaredpandeckoi Gopme:
(—1+ i\/§)9 .
5. V3BiekuTe KOpeHb: + 2 + 2i/3.

6. M300pa3ure Ha KOMILIEKCHON 00JIACTH MHOKECTBO BCEX TOUEK Z,yOBJIETBOPSIONIUX YCIOBHIO:
|z-1+i|>1,Rez>1,Imz < -1.
7. BeimosiHuTe OeCTBUS B MOKA3aTENbHON (hopMme:

T . .. T VA . . T
8 cos—+isin— |:| 4 cos— +1sih—
3 3 12 12

Pa3zgen 2. OCHOBBI JUCKPETHOH MaTeMaTUKH
Tema 2.2 OcHoBbI Teopun rpagos
IpakTnyeckoe 3ansitue Ne 5

Tewma: Pemenne BapuaTuBHBIX 33124 U YIPAKHCHUH.

3agada 1. Ha puevuke copam cxesa gopor H-cxoro pallona nacbpaskena & sue rpada; & rabanne
COCBA COPPIATCR CRECHEA O TpoTHEsCErocTr kaxcoll o arnx gopor (B swaosmetpax |

T [T12 [ 108 [ 1 [ 105 [ 106 B r
1 0 REE
TER B | 12
T3 1
g ] 4 5
o] & | 12 15 7 3" b i1 r
6 | & 7

Puc. 4: Tpad gopor H-cxoro pafiona

Tax xax rabawnuy ¥ cxedy PHOOBAIH HE3ABHCHMO JARYT OT JIPYTA, TO HYMepallH HaceICHHX

NYHETOR B Tabaune HHKak ie cpazana o Dyesennu s i obosgatemwaynn wa rpace. Onpeaeanre, kakosa
NPOTAMRCHHOCTE JAopore w3 ayuera B s nyuxr B, B oreere sanmunere npooe wxeio — rax, kak oo
YrazaHo B rabanne,
Pemeane, s pueynza suwano, wro v sepmnie B oecrs posro oaps coce, — sepmaena 1, npafs
HEKAKAHR APy rag sepunina ge obaaaer tagus ceollorsos, Hallavta s rabowne sepurany o e aqpaersen -
ks coce qost . o sepumua 153 a ef coce g — 14, Coepoparensno, 113 = E, T4 = 1. Touno rax e
s zasevacs, wro Todkyo Boa [1D swewr no wertmpe covega, Coe gopate nsuo, [1T0 = B Y sepumms
Heors em@ omn cocen, moxusxo Bu E —aro pepumna I Tpersns cocepom sepmunm T4 aeage ron
112, swamnr, 12 = ', Hagomwen, s zamerss:, wro moasko A ow TI0 wsenr no jgpa cocejga, nosromy
[I6 = A. Oemalres rolsko oA HEPACCMOTPEHEAR B purnxa, cae osareasnn, [11 =5,

Wrax, s gowazamn, wro [11 = B 115 = B, Caeposarensno, qpouna jgopors w3z b s B pasuea 5.
Oreer: 8.
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3amaua 2, Mesoy waceatunmuup nyvaxrmave A, B, C, D E, F, G nocrpoenu sopors, nporssiunocTs
koTopex nprsejena B mabaune. Oreyrersie unceaa B rabmoene ozwavaet, wro npasoll qopors ses iy
HYHETAMN HET,

A I (s K E I G
A i 12 25
i i &
[ 2 4 i I
i 12 B 2
E 4 i
I O O
G ] 1 0 0

Fae. i: Jopors mes gy maceninsuue oy akraam

Onpeaeanre panny xparvyalimero nyrn smescay nyuxrase A w G [npn yonoemmn, wro mepe EIraTs-
CHOMOGKED TOJREG 10 00TP ORI WA Joporas |
Pemerne, Lia warms moe i gaobpazus rpad 5 sue pueyega [es, pae, 30 Cpasy B, 110 00Th
wyrk w3 A » Gz opmoro pebpa aanma 25, Tlowmes Goaee xoporswe nyre. [ockonsky aonnm soex
pebep nososureanus, o kparualimail oy e e womer copepamars nux o, Kparwallmuil nyres us A
B B ouseer pauny 5 [aro onuo pefipo |, g xax 1oboo apyroe Buxotamee w2 A pefipo wsoer GoaLm v
anuny, hoparvalmadl ovrs ws A 5 D wweer pamuny 12 (roke oo pelpo |, rak xax e orsenn sl
arprepuamenei nyre A = B = D aueer panuny 13, [ostouy gparuafimell nyrs wa A 8 C waeer
gy 14 (A =D = O] a2 Ce G segyr rpo oyrn [Ges quwaos): oyrs O =+ E < G aommw 9, nyrs
Co= G ameue 10 w nyre C = F = G gannw 15, Kparualimunil w3 wnx wseer gamuny 9. Tostomy
anuna kpardaiimero sobgoaworos oyt 13 A B G pasna 14 4 9 = 23 < 25, Bwawer, kxpariaiioail
uyrk w3 A n G oawseer guuny 23,
Oreer: 23.

Jagaua 3. Ha preyvuxe npejcmsicua cxesa jopor, cpgsusamnms ropoja A, B, B U L E, A,
3 M, KL AL Mo sascgioll jopore somso JBRTarses ToabEo B 006 HATDARTeH R, ¥EAZAH 06
crpeakoil. Ckoakko eymecrsyer pazimuuex nyredl w: ropoga A B oropog M, npoxonmmupx wepes
ropoy B7

]-"“I'. G: CRI'MII. nopor

Pemenne, 1z preyusa suqguo, wro moboll oyres wz A s M opoxoger wepes L o yerosnw 2a gm0
MEL IOAHHE HOKATL TOILKD T8 TYVTH, KoTopeie npoxo@r wepes B, Obocinawns wneao nyrell wepes N
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Mo weopene 1N = @A Blp(B p(EL M) s preyusa moamo, 110 gxeetcs dempe nyrn o3 4 6 3

A=EBE=BAaBAsl =B AT=T p B rproyrm s B I (B E o LB - M
y M B +E — 3 —+ TR my T an Mo MM — K — M, T — M, IT — 01— M. H-::-.'l::."l:n-:'n.l:

N=4-3.-3=136.

Oreer: 306,

3agaua 4. Croosko eyvinecreyer pazriwauus nyrell usz ropoga A s ropog D ans exes gopor ws
ey et 38 a7

Pemenne, 11z pueyura sujmo, wro ge cynecresyer ragoll sepumas ¢, Mepes KOTOPYH 1 POXOHT
G awoboll nyrs w2z A w11, nosrouy reopeswa | owe nowomer. Bocnoasayesces ol asropars o,
Oefoparis pemenne 5 wge rabonne . B gepeos cronfine Gyges nuears wosep @Tepaiii, 50 mropos
croabie — pbpangy o na 3l prepanne BepuERY, 4 B o0 TATLE Y JIBEHAIATE cToabIaY — 1Heio
uyrel wz A B Eepmunny, xoropol nomesen cronben. Urolu we sarpososcomTs rabanny, ne Oyies
MECATL HYIH, OCTABEE ByecTo wux nyerse gaetxe. | Talowna wenoaszosana o spatxoll sanwen
peex maros atropersa. lpe pemessn a8 sommo npoers noimmessaTs wero nyrell pagos o
Kax ol Bep mmwoi . |

Nloe |AlBE | BT | AE [@ | 3 [T | K |[.1]2A
I 1

L] E|1]1

a1l 1

il r|r)l 2 1

4131171 2 1 1

o | Bl 1 4] 2 1 1

il E|1]1 4] 2 1 f 1

Tl | 1] 1 4] 2 1 i 1

BELIT L)L 4] 2 1 i I |18

91K |1]1 4] 2 1 a I |18 |18
mijp.aj1r]1 4] 2 1 i 211 (1s |18 | I8
a1yl 4] 2 1 a1z 1 (18|18 |18 | 54

P“I' . 'I.‘: PII.GIITIL RArOATML 18 OOHC KL TAC & I'I:I"I'I'ﬁ

[poxowcenmpye s weckoabio wrepansll. Ha wrepamms 1 eors e sepum asl, Bee @eiocpe 1o Tsemn-
HELE IpPeIIecTECRRHEN KOTORKX yae orsetent. 1o sepmune B o [ e npepmecreenmnson A M
subupacy sepmuny B oo mauneraon pAB) = 1 [wowsno Gwao subpars v 1. Ha wrepamn 4 yie
mosteqenk pepmune A B, T u T Tosrouy sw soses mafpats nobyo wz sepmen B, 3 M ma-
Gpaan 3u mwomerwan plA3) = 1 Ha wrepanun 5 soscno sufpars roasso ojny sepumany — B EG
wenocpeersennse npejmecroenmnkn — A, B u [ Cxaapapas suawenms, 0pHmicauise STHA PO
mopmunar, noayuaes A Bl =14 142 =4 Ocrmamue wrepamn cpafaTHImo T aaior iHo.

Fanerns, UTOME MOUTH B He B YHeT£Ts wneno nyrell aus ecerpepun . Kag toasko s yamanu,
wro plAL I = 18 [aro ppossomao uoarepamn 8|, somso GRI0 OCTANOERTECH I e PACCHAT] HEATE
sepmams 1, T, ML as, p(A 1) = 18,

Oreer: 15,
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YropaxKHeHnd.

ynpml:ncnnc 1- Hl:'l::l]:l]ll:':ll:'l']l:]:l(:llllllllll.{n :I']:II'I.':I:I OO0 13 DI PIoyIiRG I 19 e e 'I'|1.E;.'I: . ?\-l:"I'I'I.III(:l:Il]I:'I'('

COOTETCTER S MO Y BeDIIHHAMNE 3THX ][]ZI('_.'I,("I'?I]!.'[('][][ﬁ ]']ZI?IIIIZI?I.

B E
A IERRNERRE

T | [ [1
7 1 ]
3 ] ]

b 1 11 1T
AEE ]
511 ] ]
T 1T )

i

FPac. 8: Tpad w2 yopameeann 1

¥opawumennwe 2, Harpyaemnwil seopuen rauposawwull rpady saqan & suae preyusa w5 sae mab-
annst. Yewy pama gowna pebipa, coeapugmnmero sepomrne Boa D7

[T ]2 4]0
] 58|71
3 z| 7
HE ] 5
1[5 ] 5
e
e 3 i 7] 5|8

Fac. 3: Tpad w3 yopameeann 1

Yopasmuaenne 3, Heopueowrnposanwudl rpach saan rabannell. Halleee aoouny s parualimero nyra
w3 pepmmne A o» pepmmny D

A]BJC[DJE[F ]G
i |12
B 10 7 ]
cliz| 7 N
D 0 1
E ] i e
T T3 7
G ] 77

P“I'. ].I:l ].—EIII.I.:I HI YOl BEeaan 3
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Yopasumenne 4, Opnewmpopannuill rpady saaw rabauned . Halloere aoenw sparaalimes oy rell
B el nw E e B

A[BJC[DJE[F ]G
X HE 3
B I
C ] NERE
D
E |6 3
¥ 1
Sl E [

Fae. 11: T'pad @1 yopakeenan 4

¥upamuaeane 3, Opwenmposanusll rpady sagam pue yas o,

a| Croawko eymecrsyver paztmtmas myredt az A s N7

6| Croasgo eymecreyer oyrell wz A w N, pposoganms wepes E, wo we npoxopzmns wepes L7
& Croasgo eymecreyer ayreit wz A 5 N, npocojanms w wepes I a wepes K7

r] Kaxosa aamma casoro gamnnoro oyt u3 A s N7 Croaeko oy mecreyer taxns nyrell?

Fae. 12: I'pad @1 yopaweenan §

YKazannd K yIpaxKHeHH M.

Y¥upamueane 1, Henoawayilbte weron ws pemenns sagaqun 1L Mosker oxasarses, 410 @a geroro-
pox mare ne yaatres naflre ape coorBerersyomue Apyr Apyry sepummnn. Torga my o monsTaTh-
oH HCNOTLIOBATEL JAonoann et v i dbopaame . Hanpusep , soan oxazansocs, wro sepumnes A, B
copmajanT ¢ pepmrmass 11, T12 (Ges vuira nopaakal, a sepmene A B — ¢ sepumuasn 112, T13
[rosme Bes yalfra nopaagal, ro A = [12, rag gag ToIsKO 3T JBe BEPIEE BOTPETAK TCR 10 Ba paia.

y]‘[PEJIiHEHHE 2B Fajane He 'I']!ll!'ﬁ:'.'("l'('ﬂ YOTAHOBHTL COOTBETCTERS MO Y BODIIHHAME, H:‘.'H\'J[(!l
ML HARTH JTHH ¥ ]Zli'ﬁ]ilﬂ.. Coe I HH AR er o Bul. Camo ]J('ﬁ]](] e OREEATE ] LHO OIIpe e JTHe TCH O 0=
AHAYMHO,

y]‘[PEJIiHEHHE 3. II('][(!I.'[]:'{'.'jt'I'(' TOT A BMEToq, ¥TO H B 3ajaue 2: IOCIe JOBEATEIEH O BHUMHCTATR
JTHHE ]L]J?l'l"[?ljt]l[][!‘". ][_‘."I'('ﬁ H3 .Ill. A0 JIDYIHY BePUIHH .

Yupamueane 4, Henoawsyiire ror sie seroq, wro w8 sagate 2 Eqpmerseonnos oragage coomonT 5
rest, wro renepn rpach oprewraposamall, mosrony mo pEOPAM MOMEG BT ML B oY CTOROnY.
Craejgopartessio, giuns pardallmms nyrell us B s E wus E s B woryr Ours pasmmsomn.

¥opamumenne 5, a| Henoawayibee asropwrs.

O Ecoan oy we npoxopar wepes L, ro Lo sxopammeen & wet @ maxo @nson w3 gel pEORAaLH Moo
yviaameTk w3 rpada. octe amoro mymuo peumts sajaty 8 ocTasmer ooy rpadia.

5| Henmoasayibre asropurse o recpesy of yasosses .

v Hemonsayiire vy e w e, wro w s asropemee os noncka neta seex nyrell, Hysoro sanosnsars
TOILKO TE HYTH, JIHHA KOTOPH X MAKC HMATLHA,

IpaxkTuuyeckoe 3ansitue Ne 6

Tewma 3ausaTus: IToctpoenue rpados.

Lenp: cucreMaTu3upoBaTh U 0000IIUTH 3HAHUS 110 TEME

1. Tlokazatp, uyTo nBa rpada u30MOPQHBI:

2. Haueptuth oprpad, COOTBETCTBYIOIIMI OTHOIICHHIO: «@ AeTUTCS Ha Dy Ha MHOXKECTBE IIEITBIX
gucen ot 1 go 12.

3. TlocTpouThs MaTpPUIl CMEKHOCTH M MHIIUJAEHTHOCTH rpada G:
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4. Jlana matpuiia cMexxHocT. [TocTpoiiTe cooTBeTCTBYIOMMIA €t oprpad. Haliaure maTpuily nn-
OUACHTHOCTH.

20 1 O 3
1 O 2 1
A =
O 2 0 O
1 O 1

5. Brpade 11 Bepuun, cTenenu KoTopsix paBHbl 4. CKosbKO pedep umeet 31oT rpad?
6. SBisercs nu rpad 3inepoBsiM; 1BYn0JbHBIM? Eciu rpad sBisieTcs 3i1epoBbIM, HAUTH dHJIe-
POB LIMKII.

7. Tlepeuncaure Bce rpadbl, UMEIOIIME TaMIJIBTOHOB UK, 6 BepInH, 8 pedep.
Paznen 3. OcHOBBI MaTeMATHYEeCKOI0 AaHAJIN3A

Tema 3.1 IuddepenniuaibHoe 1 HHTEIPAJIbHOE HCUYUCIEHUE
IIpakTnyeckoe 3ausiTue 7

[Ipenensr. HenpepeiBHOCTS pyHKIMI. [Ipon3Bonnas, reomerpudeckuii cMeici. MccnenoBanue
byHKIUI

1.BerauciuTh Ipou3BOAHYIO (DYHKITUI:

a) y= [:3+ 25 ) 0) y=In cos x*; B) y = arcsin +/1-3x;
T) ¥y= rgli; 1) y=sin [JrJ + 2} e) y=4"""-arctg 2x.
+x
a) y=cig’x+2In(sin x), ) y = arcigy9x* —1;
B] .}’ — 3L'\.'IS:J—-'_'\II1'-.I. . r] y — ]n S-in %
Pemenne. a) [lpumennm npaeuna guddepeHIHpOBAHHSA CYMMBI H CIIOXKHOH
(bYHKIHH:
y' = (c.rg:x} +2(In(sin x}}ﬂ = Ec'rgx-(— - I,, J+ 2— : “COSX = Ec'.rgj'[l - — lﬁ ]: ~2cte’ x.
! sm-Xx sm X sm-x

— ! '
6 Lo ox® 1) = . 9-2x = ——.
) (a.ic‘fg'\l'l"fi) |+{91': — 1) 249x7 —1 ’ xy/9x* 1

B) v' = oot Zeosx 3, [:cusz x— l{:t:n‘._\’) =

=372y 3(— 2 cosx- sin x +2sin x) =3 2 . In 3. 2sin x(1—cosx)

2. BbluMcAnTb NponssoaHble GpyHKLUMIA:
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» \4
Pemenne. a) @yHkUH0O y = (3 - 2x‘) MOJKHO 3allUCcaTh KaK CIOKHYIO (PYHKIHIO

B BUAe y=u', rae wu=3+2x". Ilo npaBuny auddepeHIHpPOBaHUSA CIIOKHOMH
' ' ] 3 ' ~ 2 P 2 1 2
GyHKIHMH nostydaeM y' = y! -ul =4u’ -u, = 4(3 + 2x'} -(3 + 2.\-') - l6(3 + 2.\") -X.
1 1 sinx” x°
0) y'=——(cos x*)'=—— “(=sin x*):(x*)'= - 2x= — 1g x>2x.
cos X~ coS X~ cos x’
B) JlaHHYI0 (PYHKIHIO MOXKHO NpEJCTaBUTh B BUJE y =arcsinu, IJ€ u=+/1-3x.

Torma y' = L = ] : = =

Vi—u* T 1= (1-3x) 241 (_3)_2 3x(1-3x)
)y =— J | Gs)x_

4 2 * 2 I E 2 P
ot N cos’ — (x+1) (x+1) cos’ ud
x+1 x+1 x+1

n) y-= cos(x: + 2)- (.\': + 2)’ = "xcos(x: + 2)
e) y'= (4°5%) -arctg 2x+4°%* «(arctg 2x)'=
1

= 4°05* [ 4- (cos x)-arctg 2x+4°5* «—— (2x)=

i e 2
=—4°5%:In 4-sin x -arctg 2x+4°** ———
1+4x°

IIpakTHyeckoe 3ansaTHE 8

Boruncnenue npocTelmx OnpeaesIeHHbIX HHTETPAJIOB.

Onpenenenre MakCUMyMa MOLTHOCTHU B LIEMH IOCTOSHHOI'O TOKA ¢ IPUMEHEHUEM IIPOU3BOTHOM.
Boruucnenus minomaneit 1 00beMOB IIpU NPOEKTUPOBAHUHM 0OBEKTOB TPAHCIOPTA C IPUMEHEHUEM
OIIPEACIEHHOr0 HHTErpana

Tema 3ansaTusi: Haxoxaenue npon3BoaHo# cioxHol QyHKuu. HTerprpoBanue §yHKIUIA.

Merton 3aMeHbI iepeMeHHOM. THTerpupoBaHne no 4yactsam. Berauciaenue onpenenéHHoro nHTe-
rpana. [IpunoxeHue onpeneseHHOro MHTerpaia K pelieHUI0 Pa3IMYHbIX IPUKIIAIHBIX 3a/1a4.

Hensb: 3akperuieHre yMEHUH HaX0XACHUS TPOU3BOIHON CI0KHOW (DYHKIIMU; 3aKpeIUIeHuEe yMe-
HUI HHTErpupoBaHus GYHKLIUN METOIOM 3aMEHBI IEPEMEHHON U METOJ0OM UHTEIPUPOBAHUS 10
YaCTAM; 3aKpPEIUICHUE YMEHHUM BBIUMCIICHUS OIPEIEIEHHOTO UHTErpaa.

1. Haiti mpon3BoaHyt0 (QyHKINH:
Dy=4x+63x;  2y=(-D(x* -3);
sin x
3y= ;
)Y 1+1tgx
2. Haiitn HHTerpanLI I/Icnom,sys[ OCHOBHBIE CBOMCTBA MHTETpaa:

dx
) 2)j<f Nl

3. Haiitu unTerpaisi, I/ICHOJ‘IBSy}I METO/]I 3aMEHBI IEPEMEHHOM |

4)y =cos* x—sin‘ x;

32xdx
2) j
(x +1)
4. HaﬁTPI I/IHTeraJ'I, I/ICHOHL3Y$[ METOA UHTET pI/IpOBaHI/ISI I10 4aCTsiAM.

1) j e (1+ 2x)dx
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X - €0S Xdx

O eV [N

1) j Inxdx  2)

5. Haiitu unterpan: jsins xdx

Tema 3.2 O0bIkHOBeHHbBIE AU PepeHIHATBbHbIE YPABHEHHSA
IIpakTuyeckoe 3ansitue Ne 9

Tema 3ausTus: Pemenne nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO MOPSIKA C pa3AesIOIIUMUCS

MEePEeMEHHBIMH.
Lenb: 3akpenieHne yMeHui pemeHus nuddepeHuaibHbIX ypaBHEHUN
[TpouHTerpupoOBaTh CleAyIOIINE YPaBHEHUS

1014+ dr+dv = 0 2l xt =147

214+ v dx = xdv dix+Tdy +pdx=10

Safy” +1dx = mdy 6.2x wnd + 3 =2

Ty —x = 2xy By —y=2x-3

9y =2 10.(1+ 3wz — (1+ 22y 2y
x

Haiitu yacTHbIe peUICHUA YAOBJICTBOPAIOIIUC 3aJaHHBIM Ha4YaJIbHBIM YCJIOBHUSAM.

_'(xg—l]'}"r"‘g?i}’g:o, y=1 mpu x=0

0. Yeigr+y=12 y=-1 mpu x=0
3.};:33;{2, y=2 mnpu x=0
4 ' +y=y" y=05 npu x=1
5. (x+2y)y' =1 y=-1 mpu x=0
xdx_&zm
6. I+y 1+x y=1 npu x=1
7. Ryr=}”1ﬂ}", y=1 mpu x=0
8. xm‘fx-l_-yﬂdy:m, y=1 mpu x=0
0. Eﬁdx:dy, y=1 mpu x=0

1. Pemmts ypaBHenue: (1+C0sx)yy = (1+y®)sinx.
2. Pemuth ypaBHenue: Yy~ y= XWOSX.
3. Pemmuth 3amauay Komm: y¥ 9y = 0,y(0)= 5,yj0)= 2.
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Tema 3.4 Paabl
IIpakTnuyeckoe 3ansitue NelQ
Pewienne ynpaxHeHU Ha ONIPEACIICHUE CXOAUMOCTH psija.

Mpumep 1.1. Haiiti cymmy pana
| 1 1 1 1
—t—+—+ +..+ -
1.3 35 57 7.9 Zn-1 2n+l
Pewenuwe. Q0K 4neH pAga MO#HO NMPEICTABHTE B BHIE CYMMBI
npocTeiimmx apodeii:

1 4 B
-1 2n+1 201 2n+1
Onpenenum koadupunmentel A 1 B
1=4 2n+1 +8 2n-=1 ;

1

NnpH = I=2A—>A=E;

ba | —

MpH n:—l: 1:—23—}3:—1.
2 2

Taxum obpazom, n—wiii wieH paga OyAeT HMETh CIeIVIOIIHI BHI:

NI W
" 2[2!’1‘—' n+1)

OTKVAA
1/, 1 1(1 I] il 1 1/1 11
u=—|1-- ,uzz—[——— My=—l——= L, == =—= |-
2[ 3 203 5 2.5 7 2.7 QJ

CnenosaTensHo,

1/ 1 Ij1 1 If1 1 1 1 1
S,==|l-=|+=| =—=|+=| =—= [+...+= - =
2 3) 213 5;) 2\5 7 20 2n—-1 2n+l
1/, 1.1 1 1 1 1 1 1/ |

=l -t == - =—1-
2 3 3 5 5 7 2n=1 2Zn+1,) 2 2n+1
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1 1
Tak kak lim§, ==lm| |- ==_ TO PAJ CXOOHTCA H €ro cyMma
Rk z_u—w.{ 1”-+]_] 2 p cy

|
dBHA = .
P 2

Omaem: § = l ;
2

IMpumep 1.2. Hecnenorars cXOQHMOCTE Paaa

21 1 1 2 |]“"

—t-+—+—+..+t-| | +
33 6 12 302

Pewenue. JlaHHRI pAn cOCTABNEH M3 41eHOB DeckoHEYHOD VOBIBAIO-

weil reoMeTpHHMeckoii mporpeccHH M noatoMy cxogurca. Hadinem ero
2 |
CYMMY. 31ech d=5 (Nepeelii 4IeH NporpeccHH), q=§ (3HaMeHATENE

nporpeccun). CneaoearensHo,

g__a _2/3 4

l-q 1-1/2 3
Tak kak pag MMEeT KOHEYHYI0 CYMMY, TO OH CXOIHTCA.

4
Omaen: paL CXOIUTCHE, § = 5 ;

IMpumep 1.3. Hecnenorates cXoquMoCTE paaa
i+ E+ i+...+ 3n +
13 18 23 n+8
Pewenue. Tak kak

. ) ) 3 3
limu_=lim =lim =—,
L B el II—&'#’.S”_'_E II—!'.I'.S +EII'IH S

T.2. limu, # 0, To pAa pacxoduTCA (HE BRINOAHAETCA HEOOXNOIMMBLL MpH-

H=#

3HAK CXOOHMOCTH).
Chmeem: pACXOINTCA,

- |
IMpumep 1.4. HecnenoraTk cXoQuMOCTE paaa ZHI sin— .

=1

Pewenue. EDCHDJILZ}'EMCH HEODOXOIHMBIM MPpH3HAKOM CXOOHMOCTH:
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5 a ) I 5 k]
limu_ = limn sin—=limn - —=1.

A=k A= ” LES Do H

Tak kag lmu 0 1o pag pacxoaurcs (He BHINOIHAETCH HEOGXOIHMEIN

e
NpH3HAK CXOOHMOCTH).
Omeem: PACXOIHTCA,

o
IMpusmep 1.5. HecnenoraTe cXOIHMOCTE paaa E 711
=]l & +

Pewennue. Unensl JaHHOTD paaa MEHBIIE COOTBETCTEVHOLUHY YICHORB

=1 11 1
paga ET- T.€. paga —+ —+—+.... Ho nocnennnii pan cxoanrcs kak
=2 2 4 8
Beckoneuno yiulBawmas reoMeTpryeckan nporpeccud. CneaoearelsHO,
CXOAMTCA W JaHHEI paz (Mo NepeoMy MPHIHAKY CPABHEHHA ).

dmeem: CXOOHTCA.

Mpumep 1.6. Hecnenoeare cxoguMocTe paga © oDMMM 4IEHOM

l
i

42" -3
Pewenuwe. CpaBHHM 3TOT pad C pAIoM, V KOTOpOro oOWIHA 4ieH
n=1/2" (r.e. ¢ DeckoHeuHO yOBIBAIOWIEH reOMETPHYECKOI MporpeccH-

git). [TpumMeHHM BTOPOI NpH3HAK CPABHEHHA PAIOB:
. . 2 . l |
lim—==lim = lim ==,
nsxy  oesnd 203 e d _3/2% 4

5
Tak kak npenen KOHEHeH H OTJIHMEH OT HYIA H pajg EF CXOIHTCH,
n=] =
TO CXOJMTCA M JAHHBIH pAfd.
dmeem: CXOOHTCA.

IIpakTHyeckoe 3anaTHe Nell

Tema 3ansaTus: Pasnoxxenue ¢pynkuuii B pag @ypre

Henp: pacmmpenne U 3aKpeIIEHUE TEOPETUYECKUX 3HAHUU
1. WccnenoBarh 3HAKOMONOKUTEIBHBINA Pl HA CXOAUMOCTB!

Dy 1 . Y arctgn® ;
(2n+1)! n(n+1)(n+2)
2. UccnenoBaTh Ha CXOUMOCTD (20COIOTHYIO U YCIOBHYIO) 3HAKOYEPEAYIOIIUNUCS PSII:
Z (_1)n+1 n .
2n-1

3. Haiitu o6nacts CXOAMMOCTH psifa:

D onix",

4. pa3noxuTh B psag MakiopeHa QyHKIHIO:

X
f(x)=cos—.
(x) =cos

5. PaznoxuTts B psan Teinopa GyHKIUIO IO CTENEHU
f(x)=Inx,x, =1.

6. Paznoxuts B psit @ypbe NepuoIndeckyro pyHKIHIO B IPOMEXKYTKE —7T < X < 7T
f(x)=2x+3.

7. BBIYMCIUTH UHTETPA:
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|

P

wdx ¢ TouHocThIO 10 0.0001.
X

azzeJ1 4. DjieMeHTBbI TeOPUHU BEPOATHOCTEH M MATEMaTHYeCKOM CTATHCTHKH

Tema 4.1.BeposiTHocTb. TeopeMbl Ci107KeHUS U YMHOKEHHSI BEPOSITHOCTEl

IIpakTnyeckoe 3ansaTHe Nel2

Pemenue npocteimx 3aaa4 Ha OINpeielIEHUe BEPOATHOCTH C UCIIOIb30BAHUEM TEOPEMBI CIIOXKe-
HUS BEPOSITHOCTEMN.

B ypne naxomutcs 15 Oenbix, 5 kpacHbix u 10 uépnbix mapos. Hayrag ussnekaercs 1 map,
HATH BEPOSTHOCTH TOTO, YTO OH OyZAeT: a) OenbiM, 0) KpacHbIM, B) YEPHBIM.

Pemrenue: BakHEWIIEW NPEANOCHUIKOW [JII MCIOJIb30BAaHHUS KIACCHYECKOTO ONPEACIICHUS
BEPOATHOCTH SIBJISIETCSI BO3MOKHOCTD MOACYETAa 001ero KOJIu4ecTBa MCX0/10B.

Bcero B ypue: 15 + 5 + 10 = 30 mapoB, 1, 04€BUIHO, CIIPABEITMBEI CICIYIONIHE (DAKTHI:

— W3BJICYCHHE JTIFO0O0TO IIapa OJJMHAKOBO BO3MOXKHO (PAGHOB03MONCHOCHD UCX0008), TIPH STOM
WCXOJIbI 91eMenmapust 1 00pa3ylOT HOHYI0  2PYRRY  COObUmMuUIL (m.e. 6  pe3yibmame
UCNBIMAHUS 00513amelbHO 6Y0em U361e4éH Kakol-mo ooun u3 30 wapos).

Takum 06pa3oM, oLIee YHCIO HCXOHoB: # = 3U

PaccmotpuM cobbiTHe: <3 — m3 ypHEI GymeT u3BIeuéH Gemblii map. JaHHOMY COGBITHIO

GmaronpusTcTByioT # = 13 51eMeHTAPHEIX HCXO/IOB, H09TOMY 1o KJIACCUYECKOMY
OIIPEICJICHUIO:

mo 15 1
Fld=—=—=—

7 30 2 _ geposTHOCTB TOTO, TO U3 YpHBI OyIeT U3BJICUEH OENblii map.

Kak Hu cTpaHHO, Jake B TaKOH IIPOCTOM 3a/1aye MOXKHO JOMYCTHTh CEPhE3HYI0 HETOUHOCTD, Ha
KOTOPOH 51 YK€ 3a0CTpsijl BHUMaHUE B MEPBOM CTAaThe MO Teopuu BeposiTHOcTei. ['1e 3mech
MOABOJHBIA KaMeHb? 3/1eCh HEKOPPEKTHO PaCCyKIaTh, UYTO «pa3 NOJI0BUHA wlapos Oenvle, mo

1
FlAy=—
gepoamnHocmy  uzeneyeHus 6enozo  wapa 2. B  KIACCHYECKOM OIIpEIEICHUU

15

BeposTHOCTH peus uaét 06 SJEMEHTAPHBIX ucxonax, u 1pods =9 cieayer o6s3aTeIbHO
IIpOMNHUcaTh!

C npyruMu myHKTamMH aHaJOTMYHO, PACCMOTPHUM CIIEAYIOLINE COOBITHS:

B u3 YPHBI Oyner U3BJICUYEH KpaCHBIN map;
¢ _m YpHBI OyJ1eT U3BIeUEH YEPHBIN 1Iap.

Co6bITHIO £ GIarompuATCTBYeT 5  9JEeMEHTAPHBIX  MCXOIOB, 4  COOBITHIO C_ 10

3J€MEHTaPHBIX HCXOJIOB. Takum o0pazom, COOTBETCTBYIOIINE BEPOSATHOCTH:
5 1
FlBi=—=—,
(&) CTUR
P = E: l
30 3

TunuyHas npoBEpKa MHOTHUX 3aJad [0 TE€PBEPY OCYIIECTBISAETCS C MOMOILBIO TeOpeMbl 0
CYMMe BEpOSAATHOCTEH CoObLITHI, 00pa3yllMX MoJHYI0 rpynny. B Hamem cioydae
A B C

cOOBITHS 00pa3yloT TMOJHYK Tpynmy, a 3Ha4dT, CyMMa COOTBETCTBYIOIIMX

BEpPOSITHOCTEH TOJKHA 0053aTEIbHO PaBHATHCS €IUHHUIIC: FA+ B+ FC)=1 .
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IIpoBepum, Tak JM 3TO: , B U4éM WU
XOTEJIOCh YOeIUTHCS.

| o—
| o=
o | —
+
S| o
1l
| Th
1l
—

a)

l, £) =, E)—
OTBer: 2

B npunnumne, oTBeT MOKHO 3amMcaTh U NOJIPOOHEE, HO JIMYHO 51 IPUBBIK CTABUThH TYJA TOJIBKO
4yclia — [10 TOW MPUYMHE, YTO KOTJ1a HAUMHAEIIb «IITAMIIOBATH) 33Ja4ul COTHSIMH U ThICSYaMU,
TO CTPEMHUIIbCS MaKCUMaJbHO COKpPAaTHTh 3amuch pemieHus. K cioBy, o KpaTkocTH: Ha
MPAKTHUKE PACIPOCTPAHEH «CKOPOCTHOM» BapuaHT OQOPMIICHUS pelieHus

Beero: 15 + 5 + 10 = 30 mapoB B ypse. Ilo kimaccuueckomy OmIpeneseHUIO:
15 1
pj. = = —
3002 BEPOSTHOCTh TOTO, TO U3 YypHBI Oyner wu3BIeYéH Oenblii  1map;
501
p‘f T . v
30 6 _ pepositHOCTE TOrO, TO W3 ypHB OyAeT W3BICYEH KDACHBIA  Imap;
1
pq ~zn = . . v
30 3 _ peposiTHOCTB TOTO, TO 3 yYpHBI OyJeT U3BJIeUEH YEPHBIN MIap.
1 1 1
al—, b)—, E)l-

OTBer: 2 & 3

OnHako ecnu B YCJIOBHM HECKOJBKO ITyHKTOB, TO DEIIEHHE 3a4acTyio ynoOHee odopMHThH
MIEPBHIM CIIOCOOOM, KOTOPBIH OTHHUMAET YyTh OOJIbIIIE BPEMEHHU, HO 3aTO BCE «PaCKiIaIbIBAET 110
II0JIOYKaM» U MO3BOJIAET JIErYe COPUEHTUPOBATHCS B 3a1a4e.

IpakTnyeckoe 3ansitue Nel3
Pemenue npocrelmx 3aja4 Ha ONpeAEICHUE BEPOSITHOCTH C UCIIOJIb30BAHUEM TEOPEM CIIOKE-
HUSL U YMHOKEHUS BEPOSTHOCTEH.

3amauya 2

B marazun noctynuio 30 X010auIbHUKOB, TIATh U3 KOTOPBIX UMEIOT 3aBOACKOMN Ae(EKT.
CrnyuaitHeiM 00pa3oM BBIOMPAIOT OJMH XOJOIMIBHUK. KakoBa BEpOSITHOCTH TOTO, YTO OH
Oynet 6e3 gedekra?

BriOepure nenecooOpa3Hblil BapuaHT ohOpMIIEHHS U CBEPbTECH C 00pa31[OM BHU3Y CTPAHUIIBI.

B HpOCTCfIH.IPIX mpumMepax KOJIN4ECTBO 06H_[I/IX 1 KOJIMYECTBO 6HaFOHpI/I${TCTBYIOH_II/IX ncxoaoB
JIC)KAT Ha NIOBEPXHOCTH, HO B OOJIBLIIMHCTBE CJIY4acB KapTOUIKY IMPUXOAUTCA BbIKAIIbIBATH
camocTosaTeNnbHO. KaHoHnuHas cepusd 3a4a4 O 3a0BIBUMBOM a0OHEHTE:

3amaua 3

Habupas Homep TenedoHa, aDOHEHT 3a0bLi /IBE MOCIEAHIE IU(PBI, HO TOMHUT, YTO OJIHA U3
HUX — HOJIb, a Apyrasi — Heu€THas. HaliTh BeposSTHOCTh TOTO, YTO OH HAOEPET NMpaBUIIbHBIN
HOMEP.

Ilpumeuanue: nonv — 3mo uémmoe yucio (Oerumcs Ha 2 6e3 ocmamia)

Pemenne: cHauana HailiéM ob1Iee KOIM4ecTBO UCX010B. [10 ycinoButo, a0OHEHT TOMHUT, YTO
o/Ha U3 Udp — HOJb, a Apyras Mudpa — Heu€THas. 31eCh pallioOHAIbHEE HE MYIPUTh

C KOMOMHATOPUKON U BOCIOIB30BAThCS MEMOOOM NPAMO20 HePeUUCTIeHUA UCX0008. TO
€CTh, TP 0(DOPMIICHUH PEIIECHUS MTPOCTO 3aIMMCHIBAEM BCE BO3MOKHBIC KOMOWHAIIHH:

01, 03, 05, 07, 09

10, 30, 50, 70, 90
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U IIOJICYUTBIBaeM UX — Bcero: 10 ucxomos.
biraronpuATCTBYIOIMI UCXOJ OJIUH: BEPHBII HOMED.

Ilo knaccuyeckoMy ONpeEAEIEHUIO:

1
p=—=101

10 — BEPOSATHOCTBH TOT0, YTO A0OHEHT HAOEPET MPABUIILHBIH HOMED
OtBer: 0,1

Tema 4.2 CayuaiiHasi BeJJMYHHA, ee QYHKIHS pacipeaeaeHust
IIpakTyeckoe 3ansaTue Ne 14

Tema 3ansTusi: Ilo 3a1aHHOMY YCIIOBHIO TIOCTPOHTH PSIIT PACTIPEACIICHHS CITyIaiiHOM BETUYHHBI

Llenb: hopMupoBaHKE UCCIETOBATEIBCKOTO MOAX0/1a K PEIICHUIO 3a1a4

1. B ypHe 7 mapoB, U3 KOTOPBIX 4 TOIYOBIX, a OCTaIbHbBIE KpacHbIe. 3 ATOW ypHBI H3BJICKAOTCS
Tpu mapa. HalinuTe 3akoH pacnpeneneHust JUCKPETHON ciay4yailHON BEJIMYUHBI X, paBHOM 4MCITy
roJIyOBIX IIIApOB B BEIOOPKE.

2. Haiitu ¢pynkiuro pactpeaenenus F(X) 1 mocTpouTs ee rpaduk.

Haiitu cpeaHee kBagpaTUYHOE OTKJIOHEHHUE CIy4allHOM BEIMYMHBI X, 3aJJaHHON 3aKOHOM €€ pac-
IpeJICICHHUS:

Xi 1 2 3 4 5 6 7 8

Pi 0.3 0.2 0.1 0.1 0.2 0.01 |0.08 |0.01

Tema 4.3. MareMaTn4yecKoe 0:KMIaHNE M JUCIIEPCUS CJIYUYANHOH BeJMYHHBI
IIpakTHyeckoe 3ansTue Ne 15

Tema 3aHATHA: HAXOKICHUE MaTEMAaTUYECKOI0 OKUAAHUS, JUCIIEPCUH U CPETHETO KBAIPAaTUIHO-
IO OTKJIOHEHUS JUCKPETHOW CIy4aiiHON BEIMYUHBI 3alaHHOM 3aKOHOM PACIIPENETICHUS

Llenb paboOTHI: HAXOAUTH MaTEMATUIECKOE OKHUIAHHE, TUCTIEPCUIO M CPEeTHEE KBaPATUIHOE OT-
KJIOHCHHE CIIy4aliHOM BEJIMYUHBI 110 3a/IaHHOMY 3aKOHY €€ paclpeaciICHus;

JaHo: 1 — MOpsAAKOBBIM HOMEDP BapyUaHTa CTYIECHTA.
xin—10n-6n—-2mm+1no+3n0+5n0+8

pi0,17 0,03 0,16 0,07 ? 0,4 0,04 0,01

Haiitu:

BeposiTHOCTB TOTO, 4TO CilydaiiHas Beau4rHa X NPUMET 3HadeHue 1 + 1;

CocTaBuTh 3aKOH pacHpeeNIeHNs CIIy4aiiHON BEIMUUHBI X;

Marematnueckoe 0)KMIaHNUE, TUCIIEPCUIO U CPEHEE KBAAPATUYHOE OTKIOHEHHE TUCKPETHON
CIIy4yallHOH! BEIUYMHBI;

HaiiTu yncnoBble XapakTepUCTUKU CIy4aifHON BelnUUuHBI “X”. BapuaHTsl:

Xi-3457

pi 10a2-3a 15a2-5a 8a2-3a 17a2-4a-1

Xi-2359

pi 5a2-3,5 3a2-2a-1,5 15a2-9a-2 4,5a-3,5

Xi23811

pi 41a2-20 23a2-16a 30a2-12a-6 6a2-32a+20

Xi571118

pi 10a2-4a-1 6a2-2 5a2-a-1 4a2-1

Xi2358

pi 15a2-3,5 6a-3a2-2,1 8a2-1,5 2a-0,9

6.

Xi7101113

pi 70a2-6 5a2 20a2+12a-5,3 5a2-28a-8,7

KoHTpoIbHBIE BOITPOCHL:

HasoBute unciioBbIE XapaKTEpUCTUKU JUCKPETHON CIIy4YalHON BEIUYMHBI.
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3anumute GopMyTy HaXOXKACHHUS MaTEMaTHUYECKOTO OKUTaHUSI.
3anumute GopMyTy HAXOXKACHUS TUCTICPCHUU U CPETHETO KBAJAPATUIHOTO OTKIOHEHHUS.

Pasznea 5. OcHoOBHBIE YHCIEHHBIE METOABI

Tema 5.1 YucjieHHOe HHTErPUPOBAHHE

IIpakTnyeckoe 3ansitue Ne 16

Brrancnenue uaTerpanos mno GopMynam npsiMoyrojJbHUKOB, Tpaneuii U popmyne CumrcoHa.
OneHka NorpemHoCcT

[ x e
lMpumep 1. Bbluncnvtb o hopMyrie NpsMOoyrofibHUKOB 2
OTHOCUTENbHYH MOrPELIHOCTN BbIYUCIIEHWIA.

. Hantn abcontoTHyo n

PeweHue:

Pa3obbém oTpesok [a, b] Ha Heckonbko (Hanpumep, Ha 6) paBHbIx YacTen. Torgaa =0,b =3
b—a 5-2 1

Ax =

7] 6 E

xi=a+k_ Ax

1
X%=2+0.2=2

1
x=2+1.2=25

1
x,=2+2.2=3

1
x;=2+3.2=3

1
x=2+4.2=4

1
Xs=2+5.2=45
(Xo) =2°=4
f(x.)=2,5°=6,25
f(x,)=3=9
f(xs)=3,5"=12,25
f(x,)=4°=16

f(xs) = 4,5°= 20,25.

x|2125 |3]35 4 145

y|416,25|9]|12,25 |16 | 20,25

Mo cdbopmyne (1):

(4+625+9+1225+16+20,25)=—-67.75=33875

b | =
k| =

1
| x g

[nsi Toro, 4ToObI BLIMUCIIUTL OTHOCUTENBHYIO NOMPELLHOCTL BbIMUCIIEHUIA, HAA0 HAWTM TOYHOE 3HaYe-
HWe MHTerpana:
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5 3 3 3
[xldx:I_ :5__2_:%_5:39
) 3,°3 3 3 3

1
A=[39-33,875|=5125

&= % 100% ~13.14%

BbluncneHnus npoxoaunn aonro 1 Mbl nony4Ynnu OoBOJIbHO-TaKU rpy6oe OKpyrneHue. YTo0Obl BblYMC-
JINTb 3TOT UHTErpas C MEHbLUUM I'IpVI6J'IVI)KeHI/IeM, MO>XHO BOCMNOJ1b30BaATbCA TEXHNYECKMMUN BO3MOX-
HOCTAMWU KOMMbLOTEPA.

[ns HaxoXaeHWs onpeaenéHHoro nHTerpana MeTogoM NPsIMOYrofbHUKOB HEOHX0AMMO BBECTU 3HA-
YeHus noabiHTerpanbHon dyHkumm f(x) B pabouyto Tabnuuy Excel B ananasoHe x € [2 ;5 ] ¢ 3agak-
HbIM warom Ax =0,1.

1. OTKpblBaeM 4nCTbIn paboumnin NUCT.

2. CocrtaBsnsiem Tabnuuy aaHHbIX (x 1 f(x)). MNMycTe nepsbI ctonbel byaeTt 3Ha4YeHUsMu X, a BTO-
pow cooTBeTCTBYOLWNMUN NokasaTtenamu f(x). Onsa atoro B ayenky A1 BBoAMM Cro-

BO ApaymeHm, a B avelky B1 — crnoBo @yHkyus. B suenky A2 BBOAUTCA NepBoe 3HavyeHue ap-
ryMeHTa — nesas rpaHula avanasoHa (2). B ayeriky A3 BBOOMTCSH BTOPOE 3HAYEHNE apryMeH-
Ta — neBas rpaH1La guanasoHa nrkc war noctpoeHus (2,1). 3atem, Bolaenms 610k aueek
A2:A3, aBTO3aMNosIHEHNEM MOSTy4aeM BCE 3HAYEHUSA apryMeHTa (3a npaBbli HYXKHWIA yron 6io-
Ka npoTtarmeBaem o sadenikn A32, 4o 3HadeHnsa x=5).

3. [anee BBOAMM 3HA4YeHWs1 nogblHTErpanbHom yHKUmK. B auenky B2 Heobxogmmo 3anvcatb
€€ ypaBHeHue. [nsi 3Toro TabnmyHbIi Kypcop HeobXxoaMMo YCTaHOBUTL B siUelky B2 1 ¢ kna-
BMaTypbl BBeCTU dhopmyny =A272 (npu aHrMNCKON packragke knasmatypbl). Haxnmaem kna-
Buwwy Enter. B sueinke B2 nosienaetca 4. Tenepb Heo6xoaMmMo ckonupoBaTb YHKLMUIO 13
A4enkn B2. ABTOo3anonHeHnem konvpyem aty popmyrny B AvanasoH B2:B32.

B pesynbTate gormkHa 6bITb NnonyyeHa Tabnuvua AaHHbIX 418 HAX0XAEHUS MHTerpana.

4. Tenepb B a4eike B33 moxeT ObITb HanAeHO NPUBNMKEHHOE 3HaYeHne uHTerpana. [Ans atoro
B s4eriky B33 BBogum popmyny = 0,1*, 3aTem Bbi3biBaeM MacTtep yHKUMI (HaxaTuem Ha
naHenn MHCTPYMEHTOB KHOMKM BcTaBka doyHKkumm (f(X)). B nosiBuBLLeMCA AnanoroBOM OKHe
Mactep dyHkumm-war 1 n3 2 crnesa B none Kareropusa Belbupaem MatemaTtnyeckne. Cnpasa
B none ®yHkuums - pyHkumno Cymm. Haxkumaem kHonky OK. lNMosiensieTcs AnanoroBoe OKHO
CymMm. B pabouyee none mMbllLbio BBOAMM Ananas3oH cymmmpoBaHusa B2:B31. Haxxumaem kHon-
Ky OK. B auenke B33 nosBnsetca NnpubnmkEHHOE 3HAa4YEHNE NCKOMOTO MHTEerpana ¢ Hegoc-
Tatkom (37,955) .

CpaBHuBas nosny4yeHHoe NpuomKEHHOE 3Ha4YeHUe C UCTUHHBLIM 3HadYeHeM uHTerpana (39), MoXHOo
BUAOETb, YTO OLnBKa NpUbnmxeHna metToaa NPAMOYroflbHUKOB B J@HHOM Crlydae paBHa

A=139-37,955|=1,045

a= % -100% =0.02679 -100% ~ 2.68% .

—‘|._||z'|

cos xdx

lMpumep 2. Vicnonb3ys MeTon NPsIMOYrofibHMKOB, BblYMCUTL ¢ ¢ 3aaaHHbIM warom Ax =
0,05.

PeweHue:

1. [Onga HaxoxaeHusa onpedenéHHoro nHrerparna 3HadeHnst nogblHTerpanbHon yHkK-

xE |:D; —:|
uuum f(x) gormkHbl 6bITb BBEAEHBI B paboyyto Tabnuuy Excel B ananasoHe 2 C 3agaH-

HbIM warom Ax =0,05. B CO3[aHHYI0 yXKe Tabnuuy AaHHbIX B s4eliky A2 BBOOUTCA rneBas
rpaHvua nHterpupoBanus (0). B ayenky A3 BBOAMTCA BTOPOE 3HAYEHUE apryMeHTa — nieBas
rpaHvua grmanasoHa nnoc war noctpoerus (0,05). 3atem, Boigenms 6ok sueek A2:A3, aBTo-
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3anonHeHneM nony4aem BCe 3Ha4YeHUs1 aprymeHTa (3a npaBbli HWKHWIA yron 6rioka npoTaru-
Baem [0 s4venkn A33, o 3HayeHnda x=1,55).

2. [Hanee BBOAMM 3HaA4YeHUs nNogblHTErpanbHon yHkumn. B aueriky B2 Heobxoanmo 3anuncaTb
€€ ypaBHeHMe. [ns 3Toro TabnnyHbIn Kypcop HeobXoaMMo YCTaHOBUTL B A4elky B2. 3aeck
[AOITKHO OKa3aTbCs 3HaYeHVe KOCMHyca, COOTBETCTBYIOLLEE 3HAYEHMIO apryMeHTa B sueike
A2. [Ins nony4eHns 3Ha4eHUs KOCMHYCca BOCMNOMb3yeMcs cneumansHOn yHKUMEN: HaxXnmaem
Ha NaHenu MHCTPYMEHTOB KHOMKY BcTaBka dyHkumm ( T, ) . B nosBuBLUEMCA AManoroBOM OKHe
MacTtep dyHkumm-war 1 n3 2 crnieea B nosne Karteropus Belbupaem MatemaTtnyeckne. Cnpasa
B none ®yHkuums - pyHkumno COS. Haxnmaem kHornky OK. MNosiBnseTcst AManoroBoe ok-

Ho COS. HaBezs ykasaTenb Mbilly HA Cepoe Morie OKHa, Npy HaXxaTown NeBow KHOMKe caura-
€M rorse BnpaBo, YTOObI OTKPbITb CTONOEL, AaHHbIX (A). YKasbiBaeM 3Ha4YeHNe apryMeHTa Ko-
CUHyCa LenyKoM Mbllwmn Ha svenke A2. Haxxumaem kHonky OK. B auelike B2 nogsnsietcs 1.
Tenepb Heo6XxooMMO cKOMMPOBaTb PYHKLUMIO U3 A4enkn B2. ABTO3anonHeHnem Konupyem aTy
dopmyny B ananasoH B2:B33. B pesynbTaTe AormkHa ObITb NofyvyeHa Tabnvua gaHHbIX Ansg
HaxoXAeHus nHTerpana.

3. Tenepb B aueitke B34 moxeT ObITb HanaeHO NpUBNMXKEHHOE 3Ha4YeHne nHTerpana. [Ans atoro
B si4eriky B34 BBogum cpopmyny = 0,05*, 3aTem Bbi3biBaem Mactep dhyHKUMI (HaxaTUEM Ha
naHenu MHCTPYMEHTOB KHOMKM BeTaBka doyHkumm ( () . B nosiBuBLLEMCS AMANOroBOM OKHe
Mactep dyHkumm-war 1 n3 2 crnesa B none Kareropus Belbupaem MatemaTtnyeckne. Cnpasa
B none ®yHkuums - pyHkumno Cymm. Haxkumaem kHonky OK. lNosiensieTcs AuanoroBoe OKHO
CymMm. B paboyee none mMbllLbio BBOAMM AManas3oH cymmmpoBaHusa B2:B32. Haxxumaem kHon-
Ky OK. B aueiike B34 nossnsetca npubnmxEHHoe 3Ha4YeHne NCKOMOro MHTerpana ¢ u3bbITkom
(1,024056).

CpaBHI/IBaFI nonyyeHHoe I'IpVI6J'IVI)KéHHO€ 3Ha4vyeHne ¢ UICTUHHbIM 3Ha4YeHNeEM UHTerpa-

= oha | m

ey bt | @

" - '::Ir "
( cnzxcix:s.mxl =sin ——sn0=1-0=1)
na o 2 , MOXXHO BUAOETb, YTO OLLIMOKa NpnbnmxeHns
MeToda NpsAMOYrofibHUKOB B A@HHOM Cryyae paBHa

A =[1,024056 —1| =0.024056

0.024056

&= -100% ~ 2,41%

MeTopg Tpaneumn obblyHO aET 6onee ToYHOE 3HaYeHMe UHTerpana, Yem MeToq NPsIMOYroSibHUKOB.
KpuBonvHenHas Tpaneuus 3aMeHsIeTCsl Ha CyMMY HECKOJTbKMX Tpaneumi n NpubnmkéHHoe 3Ha4YeHne
onpenenéHHoro HTerpana HaxoguTcs Kak CymMma nnoLiagen Tpaneumin
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lMpumep 3. MeTogom Tpanewuun HanTu c warom Ax =0,1.

PeweHue.

1. OTKpblBaeM YUCTbIN paboynin NACT.

2. Cocrtaensiem Tabnuuy gaHHbIxX (x 1 f(x)). MNMycTb nepBbI cTonbel OyaeT 3Ha4YeHUsIMU X, a BTO-
pow cooTBeTCTBYHOLWMMUN NokasaTenamu f(x). Ons satoro B a4enky A1 BBOoAMM Cro-

BO ApeymeHm, a B a4eliky B1 — cnoso @yHkyus. B ayeiiky A2 BBoOMTCA NepBOe 3HaYeHne ap-
rymMeHTa — neBas rpaHuua guanasoHa (0). B auenky A3 BBOAUTCHA BTOpPOE 3HA4YEHWE apryMeH-
Ta — nesas rpaH1ua guanasoHa nntc war noctpoeHus (0,1). 3atem, Bbigenms 610k aueek
A2:A3, aBTO3anoOMHEHNEM MOMyYaeM BCE 3HAYEHUSA apryMeHTa (3a npaBbli HUXHUIA yron 6no-
Ka npoTtarmeaem o a4verikn A33, 0o 3HadeHns x=3,7).

3. [anee BBOAMM 3HA4YeHWsI NogblHTErpanbHom yHKUMK. B sueliky B2 Heobxogmmo 3anvcatb
€€ ypaBHeHue (B npumepe cuHyca). [ns aToro TabnmyHbIn Kypcop HeobXoauMO YCTaHOBUTL B
A4enky B2. 3gecb AOMKHO OKasaTbCs 3HA4YEHME CMHYCa, COOTBETCTBYHOLLEE 3HAYEHWNIO apry-
MeHTa B suenke A2. [1na nonyyeHnss 3HadeHunst CMHyca BOCMOSb3yeMca cneumanbHon QyHK-
LUMEN: HaXXUMaeM Ha NaHenu MHCTPYMEHTOB KHoMKy BcetaBka dpyHkummn f(x). B nosiBuBLLEMCS
ananoroBom okHe MacTtep dyHkumm-war 1 n3 2 cnesa B none Kareropus Beibupaem Matema-
Tnyeckume. Cnpasa B none OyHkuna - pyHkumio SIN. Haxxumaem kHonky OK. MNosiBnaeTtca
ananorosoe okHO SIN. HaBeas ykasaTerib MbIlLY Ha Cepoe Morsie OKHa, NP HaXkaTon neBom
KHOMKe caBuraem norse BnpaBo, YToObl OTKPbITE CTONGeL AaHHbIX (A). Yka3biBaeMm 3Ha4YeHne
aprymeHTa CUHyca Lenykom Mbiln Ha syenke A2. Haxnvaem kHonky OK. B sayeinke B2 nosie-
naetca 0. Tenepb HEOGXOAMMO CKONMMPOBATL (PYHKLNIO 13 A4erkn B2. ABTO3anonHeHMeMm Ko-
nupyem aTy hopmyny B AnanasoH B2:B33. B pesynbTate fomkHa 6bITb nonyyeHa Tabnuua
AaHHbIX 515 HAX0X4eHWs nHTerpana.

4. Tenepb B a4eike B34 MmoxeT ObITb HAAEHO NPUONMKEHHOE 3HAYEHNE NHTErpana no meToay
Tpaneuui. [insa atoro B A4eriky B34 BBognm cdopmyny = 0,1*((B2+B33)/2+, 3aTeM Bbi3biBaeMm
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MacTtep yHKUMI (HaxXaTUEM Ha NaHernun MHCTPYMEHTOB KHoMku BeTtaeka doyHkumm (f(x)). B
nosiBMBLLEMCS AManoroBomM okHe MacTep yHkumm-war 1 n3 2 criesa B none Kareropus Bbl-
6upaem MaTtemaTnyeckune. Cnpasa B none PyHKUUA - pyHkumo Cymm. Haxrmaem KkHon-

Ky OK. MNosiBnsaetcsa guanoroBoe okHo Cymm. B paboyee none mbilbio BBOAMM AMana3oH
cymmupoBaHus B3:B32. Haxxumaem kHonky OK u ewwé pas OK. B ayeiike B34 nosisnseTca
NpUGNMXEHHOE 3HAYEHME MCKOMOrO MHTEerparna ¢ HegocTtaTtkom (1,997) .

CpaBHVIBaﬂ nony4eHHoe I'IpVI6]'IVI)KéHH08 3Ha4vyeHne ¢ UICTUHHbIM 3Ha4YeHneM nHTerpa-

=
" =
( [5111 _mbc=—c05.x.1ﬁ =—cos T—(cos0)=—(-1)+1=2).
na o MOXHO BUAETb, 4TO oLnbka npubnu-
)XeHUs MeToAa NPSIMOYrONbHUKOB B JAHHOM CIlydae BrofHe npuemnemMast Ans NpakTuku.

A =[1,997 - 2|=|-0.003|=0,003

5=¥-IDD%=D=DDIS -100% =015%

lll.  PeweHne ynpaxxHeHUN.

=]

e'dx
1. BbluvMcnuTb 0 METOZOM MPSAMOYrofibHUKOB, pasgenus otpesok [0;1] Ha 20 paBHbIX Yac-
Ten.
Omeem: I=602344, A=026656, &=4124%.

Tﬁ opu Ax=01.

2. Bblamncnutb metogom Tpaneuun 1 x

[xcix npu Ax=0]1.
3. Bblumcnnte meTogom Tpaneumm 0
5
dx
[ opu Ax=025.
4. Bblumcnntb MeTOAOM Tpaneunm padx+4
4
[ (3% +4x+2)ax,
5. Bbluucnuth © pasgenue oTpe3sok [0;4] Ha 40 paBHbIX YacTen.
: dx
6. Bblumcnntb ° x+1 pasgenus otpe3ok [0;8] Ha 40 paBHbIX YacTen.
3

[ foxdenpn Ax=02.
7. Bblauncrintb ©

Tema 5.2 YucsenHoe quddepeHuupopanmne

IIpakTuyeckoe 3ansitue Ne 17

Tema 3anaTuA: Pemenue 3a1a4 Ha HAXOXKACHUE MO TaOIMYHO 3a1aHHON QyHKIMKU (Tpy n = 2), QYHKINH,
3a1aHHON aHAJTMTHYECKH

Llenb: pacmmpenue u 3aKpervieHUe TEOPETUUECKUX 3HAHUM

Haittu Y'(1) u y"(1) ana gpynxiuu y (x), 3ananHoit Tabmuneit

X -3 -1 0 2 3 4

y 5 2 -4 -1 6 5

7. IlpomMexyTOUHAS aTTeCTAIUS.
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[IpomexxyTounast arrectanus 1o ydeOHOM aucruiimHe «MaTeMaThkay TpPOBOIUTCS B
dbopme 3x3ameHa (3 cemecTp).

K mpomexyTo4HO# aTTecTaluu 1o yueOHOW TUCIUIUIMHE JOMYCKAIOTCS BCE CTY/ICHTHI.
[Tpu siBKe Ha MPOMEXKYTOUHYIO ATTECTALUIO CTYACHTAaM HEOOXOAMMO UMETh 3aUETHYIO KHIDKKY.
[To pe3ynpTaTaM BCeX BHIIOB OIICHOYHOHM JESITEIBHOCTH CTYJCHTY BBICTABJISICTCS OTMETKAa IIO
yueOHoi nucumrmuimue. Illkanma OIEHOK: «OTJIMYHO», «XOPOIIOY», «YIOBJIECTBOPUTEIHLHOY,
«HEYJIOBJICTBOPUTEIHLHO.
CryneHTbl, HE TMpOLIEAIINE NPOMEKYTOUHYIO AaTTECTallMl0 B YCTAaHOBJIEHHOE BpEMs 11O
YBOKUTEIBHON TNMPUYMHE, MOATBEP)KICHHON TOKYMEHTAIBHO COOTBETCTBYIOIIMM JOKYMEHTOM,
CaarT eé I/IHI[I/IBI/II[yaJIBHO, B YCTaHOBJIeHHbIG CpOKI/I .

Bonpocel 1715 3x3amena (3 cemectp)

Bomnpoce! 115 npoBepku ypoBHsi 00yueHHocTH «3HATD)

1. Ompenenenne KoMIIeKCHbIX yrcen. OCHOBHBIE (POPMBI KOMIUIEKCHBIX yHcen. I'eomerpuye-
CKasl MHTEpIIpEeTaLs KOMIIJIEKCHBIX YHCET

2. JleficTBHA ¢ KOMIUICKCHBIMH YMCIIaMH, MPEICTABICHHBIMU B pa3anyHbIX (popmax. [lepexon

oT asireOpanyeckoit opMbl K TPUTOHOMETPUYECKOM U 00paTHO

MHoxecTBO U ero aneMeHThl. [lycTroe MHOXECTBO, TOJIMHOKECTBA HEKOTOPOTO MHOXKECTBA.

Omnepauuu Hajg MHOXkecTBaMu. OToOpakeHue MHoXkecTB. [oHATHEe QyHKIIMM U CTIOCOOBI ee

3a/1aHusl, KOMIO3ULMS (PYHKLINH.

OtHoluenus, ux BuAbl U cBolicTBa. JlnarpamMmma Benna. YuciioBele MHOKECTBA

Omnpenenenue rpada, Buabl rpadoB: NOJTHBIE, HETIOIHBIE. DIEMEHTHI rpada: BepIIUHbL, peo-

pa; crenenb BepunHbl. [{ukin B rpade. CsizanHble rpadbl

@yHKIMY OAHON He3aBucUMoOM nepemeHHou. [Ipenensl. HenpepriBHOCTD (QyHKIUI

ITpousBonHas, reomeTpuueckuil cMbici. MccnenoBanue GyHKIui

Heonpenenennsiit narerpan. HenocpeacTBeHHOE HHTETpUpOBaHKE. 3aMEHA IEPEMEHHOM

10. ®yHKUMH HECKOJIBKUX NEpeMEeHHbIX. [IpriiojkeHust HHTerpana K peleHuio MPUKIAAHbIX 3a-
nad. YacTHble IPOU3BOIHBIE

11. 3amgauu, npuBoasmue K qupdepeHIaTbHBIM YPaBHEHUSIM.

12. JInddepeHnmanbHple ypaBHEHUs C pa3AeisSiOMMMUC NepeMeHHbIMH. OOIMe W 4YacTHBIC
peLIeHusl.

13. Opnoponnbie quddepeHnnanbHbIe ypaBHEHHUS MIEPBOTO MOPSIKA.

14. JluneiiHble OAHOPOAHBIE YPaBHEHUS BTOPOIO MOPSIIKA C MOCTOSTHHBIMU KO3 QUIIMEHTaMU

15. Uucnossie psiabl. CXOAUMOCT M paCXOJUMOCTb YHCITIOBBIX PSIOB.

16. TIpusnax cxogumoctu Hanambepa. [Ipusnak cxonumoctu Komu

17. 3unakonepemeHHbIe psAabl. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTH PSIOB.

18. [IIpusnak JleiiGHuua. Ctenenusle paasl. Psaast @ypoe

19. TloHsTHe COOBITHS M BEPOSITHOCTH COOBITHSA. JlOCTOBEpHBIC M HEBO3MOXKHBIE COOBbITH. Kitac-
CHUYECKOE OIPEAEIEHUE BEPOSTHOCTH.

How

oo

© oo~

20. Teopema cioxeHus BepoATHOCTEN. TeopeMa yMHOKEHHS BEPOATHOCTEN

21.  Cayuaiinas BenuuuHa. /IuckpeTHast 1 HepephIBHAS CIIydaiiHble BETMYHUHBI.

22. 3axoH pacmpeeNeHHsl CITy9ailHOW BEITMYHHBI

23. MareMatnyeckoe 0XKUAAHUE AUCKPETHOM CIly4ailHOM BennduHbl. [{ucniepcus ciydalHON
BEJINYUHBI.

24. ®opmynsl npsmMoyronbHUKoB. dopmyiia Tpanenuil. @opmyna CumicoHa.

25. Uucnennoe auddepennuporanne. @opmMyiibl mpubOIMKEeHHOTO AU(dEepEeHITUPOBAHUS, OC-
HOBaHHBIE HA HHTEPHOJAIMOHHBIX (opMmynax HproToHa.

26. YwucneHHoe penieHne 0OBIKHOBEHHBIX Au(QepeHInanbHbIX ypaBHEHUH

27. OnpeneneHre KOMIUIEKCHBIX YUCE].

28. OcHOBHBIE (HOPMBI KOMIUIEKCHBIX YUCEIT.

29. T'eomerpuyeckast HHTEPIPETAIMS KOMIUIEKCHBIX YUCEI.

30. ®opmyna KOpHEH KBaAPAaTHOTO YpaBHEHUS C OTPHUIIATEIIEHBIM JUCKPUMHHAHTOM.

31. [leiicTBUs HaJl KOMIJIEKCHBIMH YHCIIAMH, IIPEJCTABICHHBIMU B PA3JIMYHBIX (OopMax.
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32. Ilepexon ot anrebpanyeckoi HOPMBI K TPUTOHOMETPHUUIECKON U 00paTHO.
33. IlpousBoaHas PyHKIHH, €€ TCOMETPUICCKHUIA U (PU3UUECKUIA CMBICTI.
34. Heompenenennslii maTerpan. HemocpeacTBeHHOE MHTErpUpOBaHUE. 3aMEeHA MIEPEMEHHOM.
35. 3amauu, npuBoasmue K quddepeHIHaTbLHBIM YPaBHEHUSIM.
36. OO6mwme u yactHblie pemeHus. [Topsaok nuddepeHnanbHOro ypaBHEHHUS.
37. Iuddepennmanpapie ypaBHEHUS C Pa3Ie/IIOIIUMUCS IEPEMEHHBIMH.
38. JluHelinble OAHOPOIHBIC YPAaBHEHHS MIEPBOTO MOPSAKA.
39. Opnopoanbie qudQepeHnranbHble ypaBHEHHUS IEPBOTO MOPSIKA.
40. JluneiiHble OTHOPOAHBIC YPABHEHHS BTOPOTO MOPSAIKA C TIOCTOSIHHBIMU KO3 dULIMEHTaMU
41. Ywucnossle psabl. CXOOUMOCTb U pacXOJIUMOCTb YHCIOBBIX PSAJIOB.
42. Tlpu3HaKu CXOAUMOCTH: MIEPBbIM U BTOPOI MPU3HAKKU CPAaBHEHUS.
43. TIpusznak cxomumoctu 1’ Anam6epa. [Ipusnak cxomqumocTu Korm.
44. 3nakonepeMeHHbIe psabl. AOCONIOTHAS U YCIOBHAS CXOJAUMOCTH PSIOB.
45. Tlpusnak JleitOuuma.
46. Crenennslie psaabl. O61acTh CXOAUMOCTH CTEIIEHHOTO psfa.
47. Psanbt @ypre.
48. OcHOBHBIE KOMOMHATOpPHBIC KOH(HUTYypalMK: COYETaHHE, pa3MEIICHUE U TIEPECTaHOBKHU (C
MTOBTOPEHHUAMU U 0€3 TOBTOPEHUI ).
49. OcHOBHBIE ITpaBHJIa KOMOMHATOPUKH.
50. bunom Hrrotona. CBoiicTBa GMHOMUATIBHBIX KOI(PPHUIIEHTOB.
51. TlonsTHe COOBITHS W BEPOSITHOCTH COOBITHS. JlOCTOBEpHBIC M HEBO3MOXKHBIC COOBITHA. Co-
BMECTHBIE U HECOBMECTHBIE COOBITHS.
52. Kraccuueckoe onpeeseHre BEPOSTHOCTH.
53. TeopeMsl croxeHUs1 BEPOATHOCTEH.
54. TeopeMbl yMHOKEHHUS BEPOATHOCTEH.
55. ®opmyna nonHOK BeposTHOCTH U hopMmyna baiieca.
56. IloBropenue ucnbiTanuii. Dopmyna bepaysmm.
57. ®opmynsl npsMoyroibHUKoB. @opmyna Tpanenuii. @opmyna CumiicoHa.
58. Uucnennoe nuddepennuporanue. @opmysl npubamkeHHoro auddepeHmpoBanus, 0CHO-
BaHHbIC HAa UHTEPIOJIALUOHHBIX popmynax HeloToHa.
59. Yucnennoe peuieHre 0OBIKHOBEHHBIX AU PepeHInanbHbIX ypaBHEHUH
Bonpocsl nu1s npoBepku ypoBHs o0yueHHOCTH «Y METb»
1. IIpuMeHATs MaTeMaTHYeCKHe METOIBI ISl peIIeHus MPO(eCcCHOHABHBIX 3a/1a4
2. Pemath npukiaaHble SJEKTPOTEXHUUECKUE 3a]Ja4l METOIOM KOMITJIEKCHBIX YHCEeT
3. OnpenensiTh MAKCUMYM MOIIHOCTH B IIETIH IOCTOSTHHOTO TOKA C TIPUMEHEHUEM TTPOU3BOIHOM
5. BbUucasaTh mpocTenime onpeeIeHHbIE HHTETPabl
6. Beraucisate miomanay 1 00beMbl IPH POSKTHPOBAHUU 00BEKTOB TPAHCIIOPTA C MMPHUMEHEHHEM
OTIpeIelIEeHHOT0 UHTEerpaa
7. BeinmonHATh paznoxxenue GyHkiuil B pag Oypoe;
8. IIpon3BOANTH pacueT NMEeKTPUIECKHX IeNeil HECHHYCOUAANBHBIX IEPUOANYECKUX TOKOB C HC-
MoJb30BaHuEM psaioB Dypee
9. Pemath 3amaun Ha HAXOXKJIEHHE MATEeMATUYECKOTO OKUJAHHS U JUCIIEPCUH TIPU OlEHKe d (-
(EKTUBHOCTH 3aKa30B U OOCITY’)KWBaHUS TMOTPEOHUTENEH yCIYT U MIPH OIIEHKE CUCTEM HaJIe)KHOCTH,
0€30I1aCHOCTH U Ka4yecTBa YCIIyT Ha KeJe3HOIOPOKHOM TpaHCIIOpTe
10. BoImosHATE NeHCTBHS HA/I KOMIUIEKCHBIMU YHCIIaMH, TTPECTABICHHBIME B Pa3HbIX (hopmax
11. HaxoauTh mpoW3BOAHYIO (YHKIMHU, BBIYHCISATH HHTETPAbl METOJIOM HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS U METOIOM 3aMEHBI
12.Pemats 0ObIKHOBEHHBIE TU(GEpeHIIaTbHbIE YPaBHEHUS
13. UccnemoBaTh psal Ha CXOIMMOCTb, PacKIaIbIBaTh (GyHKIHIO B psay Teinopa
14. BeimonHATh paznoxenue GyHKuui B psg Oypbe
15. Pemath npocTeiinme KoMOMHATOPHBIC 3aa9n
16. PemaTh 3a1auu Ha HAXOXKJCHUE BEPOSITHOCTH COOBITHS
17. PemiaTh 3a/1a4n Ha HAXOXK/ICHHE MATEMAaTHIECKOTO OXKHUIAHHS U TUCTICPCHH
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