OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA

denepanbHOE rocy1apCcTBEHHOE 010 KETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHUs
«MpKyTCKHI TOCYJapCTBEHHBIM YHUBEPCUTET IyTeH COOOICHUS»
KpacHosipckuii HHCTUTYT KeJIe3HOI0POKHOT0 TPAHCIIOPTA
— ¢unman denepanbHOro rocy1apCTBEHHOTO OI0HKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BbIcLIero oOpa3oBanus «VpKyTCKuii roCyAapCTBEHHBIH YHUBEPCUTET ITyTeH COOOIIEHUS»
(KpWKT UpI'VIIC)

YTBEPXJIEHA
MPUKa3 peKTopa
oT «02» uroHg 2023 r. Ne 426-1

b1.0.07 MaremaTuka
pabouyas mporpaMma JUCHMUILIAHBI

Hanpasnenue noaroroBku — 23.03.01TexH0JIOTHS TPAHCHOPTHBIX ITPOIIECCOB

[Ipoduns — Opranuzaius NepPeBO30K U YIPABICHHUE HA TPAHCTIOPTE (3KEJIE3HOIOPOKHBIN TPAHCIIOPT)
KBanuduxarus BeimycKkHuKa — OakanaBp

®opma 1 cpok oOyueHus — S5 jeT 3aouHast hopma

Kadenpa-pazpaborunk nporpammsl — CTPOUTEILCTBO JKEIE3HBIX I0POT

OOmas Tpy10eMKOCTb B 3.€. - 15 @DopMbl TPOMEKYTOUHOHU aTTECTALMK B CEMECTpax/Ha Kypcax
Yacos no yueonomy many (YII) — 540  3aounast ¢opma oOyueHus: sk3aMeH - 1,2 Kypc; 3auet — 2 Kypc

3aounas ¢popma 00yueHust PacnpenesieHue 4acoB AUCHMILIMHBI 10 KypcaM
Kypc 1 2 Hroro

Bun zanatuit Yacos o YII Yacos no VII Yacos no YII

AyIuMTOpHAas KOHTAKTHas padoTa
N 24 50
10 BU/IAM y4eOHBIX 3aHATHH 26
— JIEKLIUH 12 12 24
— IIpaKTHYECKUe (CEMHHAPCKHE) 12 14 26
CamocrosiTesbHasi padora 228 204 432
3auer 4 4
JK3aMeH 36 18 54
HTtoro 288 252 540
KPACHOSPCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. IH _
00920FD815CEB8F8C4CA795540563D259C c 07.02.2024 05:46 no 02.05.2025 05:46 GMT+03:00

Moanuce cooTBeTCTBYET (harny AOKYMEHTa I/IP]'V\_\C.




Pabouas nporpamma JUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUHU C (pelepalibHbIM rOCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICILIEI0 00pa3oBaHMs — OakajaBpHAT IO HANPaBJICHUIO MMOATOTOBKU
23.03.01 TexHoyorusi TPAaHCHOPTHBIX MPOIECCOB (YPOBEHB OakalaBpuara), yTBepKIEHHBIM MPUKA30M
Muno6puayku Poccun ot 07 aBrycra 2020 roga Ne 911.

[Iporpammy cocraBui:
K.C.-X.H., JOLEHT B.M. I'pymanc

PabGouas nporpamma paccMoTpeHa U 0100peHa ISl HCIOIb30BaHus B y4eOHOM IpoIiecce Ha 3aceJaHnu
kadenpsl «CTpOUTENBCTBO JKEIE3HBIX AOPOr», IPOTOKOI 0T «05» Mas 2023 1. Ne 9.

3aB. kadenpoii, kaua. Gu3.-Mat. HAyK, JOLEHT K.M. Mopos

COI''TACOBAHO

Kadenpa «OxcmmyaTanus xeae3HbIX JOpOr», IPOTOKOI OT «26» ampenst 2023 r. Ne 10.

W.o. 3aB. kadenpoii, KaH]. TEXH. HAayK, TOLEHT M.B. ®ydauena



1 LIEJIA U 3AJJAYM TUCOUTIIMHBI

1.1 e npenogaBaHusl TUCHUILUINHBI

(hopMupoBaHHe y OOYYArOIIMXCS METOIOJIOTHYECKOTo (yHIamMeHTa Uil aHamu3a MPOOIIEMHBIX CUTyaIluid Ha
OCHOBE CUCTEMHOT'0 MOJX0Ja

q)OpMI/IpOBaHI/Ie U pasBUTUC Y 06yqa101111/1xc51 CIIOCOOHOCTEMH peuiatb HWHKCHCPHBIC 3aJladyu C IMOMOIIBIO
MAaTCMaTU4YCCKUX METOO0B

1.2 3agaumn ocBOECHHS TUCHHUIIIHHEI

1 06y‘{CHPIe MATEMATHICCKUM METOAAM 1 MOJEJISIM, HABBIKaM PEINCHUS MAaTEMAaTHUICCKUX 3a1a4

('I)OpMI/IpOBaHI/IC yMeHI/Iﬁ 1 HaBBIKOB IIPUMEHATE MAaTEMATUIECKUE METOAbBI 1 MOJECIN IIPU ONMMCAHUHN, aHAIIN3€ U
PCHICHUM MPAKTUICCKUX 3aav

1.3 ]_leJII) BOCIIMTAHUSA U 3aJaYH BOCIIHTATEJIbHOM paﬁOTbI B paMKaXx IMCHUIIINHBI

HaYQHO—O6pa3OBaTeﬂLH06 BOCIITMTaHUC o6yqa}0mnxca

Ilens Hay4HO-00pa30BaTEIBHOTO BOCIHTAHUS — CO3JAHUE YCIOBHH JUIi pealM3alid HaydHO-00pa30BaTENbHOTO
MOTEHIMa a o0y4Jaromuxcs B hopMe HACTABHUUECTBA, THIOTOPCTBA, HAYYHOTO TBOPUYECTBA.

Lenp mocTuraercs mo Mepe perieHus B SQUHCTBE CIEeIYIOIIX 3a1a4:

— (opMHpOBaHHE CUCTEMHOTO U KPUTHYECKOTO MBILIJICHHS, MOTHBALIMU K 00YYEHHIO, Pa3BUTHE HHTEpeca K TBOPUECKON
Hay4YHOU NIeITeNbHOCTH;

— CO3JIaHME B CTYICHYECKOH cpele atMocepsl B3aMMHOH TpeOOBaTENFHOCTH K OBJAICHHIO 3HAHUSAMH, YMECHHAMH H
HaBbIKAMU;

— TOMYJISIPU3AIHsl HAyYHBIX 3HAHUHA CPEH 00yYaroInXCs;

- COHeﬁCTBHe TMOBBIIICHUIO MTPUBJICKATCIBbHOCTH HAYKH, MMOAACPKKA HAYYHO-TCXHUYCCKOTO TBOPUYECCTBA,

— CO3J]aHUE YCJOBUH Ui MOJNydYeHUs OOydYalOIIMMHCS JOCTOBEPHOH WH(OpMALMM O TEpelOBBIX JOCTHKEHUSIX M
OTKPBITHUAX MI/IpOBOﬁ 1 OTE€YECTBEHHOM HayKH, MOBBIIICHUA 3aUHTCPECOBAHHOCTU B HAYYHBIX MMO3HAHUAX 00 yCTpOﬁCTBe
MUpa 1 00IIeCTBa;

— COBEpILECHCTBOBAHUE OPraHM3allMy M IJIAHUPOBaHHS CaAMOCTOSTEIbHON paboThl 00yJarommxcs Kak 00pa3oBaTeIbHON
TEXHOJIOruH (HOPMHUPOBaHUS OyIyLIEro CrelHannucTa IMyTeM WHIMBUAYaIbHOH MO3HABATENBHON M HCCIIEI0BATEIbCKOM
JIeSITEIIbHOCTH

[TpodeccronansHO-TPYAOBOE BOCIIUTAHUE 00YYAIOIINXCS

ens npodeccroHansHO-TPYAOBOrO BocmHUTaHusi — (HOPMUPOBAHHE Y OOYYAIOUIMXCS OCO3HAHHON mpodeccroHabHON
OpHCHTAIMM, TIOHHMAHHUS OOIIECCTBEHHOIO CMBICIA TPYyAa W 3HAYUMOCTH €ro Jyis ceOs JIMYHO, OTBETCTBEHHOTO,
CO3HATEJILHOTO U TBOPYCCKOTO OTHOIICHHS K OyIyliei NesTeNbHOCTH, MPO(ECCHOHATBLHOW ATHKH, CIOCOOHOCTH
MPEJBUICTh U3MCHCHHUS, KOTOPHIE MOTYT BO3HHKHYTh B MPO(ECCHOHATBHON JEATCILHOCTH, U YMEHHUIO padoTaTh B
M3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIIOBHSX TPY/a.

Llenb nocTUraeTcs Mo Mepe peleHus B ANHCTBE CIEAYIOIUX 3a/1a4:

— (opMHUpOBaHNE CO3HATEILHOTO OTHOLIEHHS K BHIOPaHHOH Mpodecchy;

— BOCTIMTaHUE YECTH, T'OPJOCTH, JTIOOBH K Mpo(ecchy, CO3HATEIFHOIO OTHOMIEHHS K NMPO(EeCcCCHOHATBHOMY IOINTY,
MOHMMAaeMOMY KaK JINYHasi OTBETCTBEHHOCTh U 00SI3aHHOCTb;

— (opMHUpOBaHHE TICUXOJIOTUH MTPOPECCHOHAA,;

— (opMupoBaHUe NMPOPECCHOHATBHON KYIbTYPHBI, STHKH MPO(ECCHOHATIBHOTO OO EHHS;

— (opMHUpOBaHHE CONMAILHON KOMIIETEHTHOCTH M JPYyTHE 33/1a4H, CBS3aHHBIE C UMHIKEM Npodeccnu u aBTOPUTETOM
TPaHCIIOPTHOM OTpaciiu

2 MECTO JMCIUIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHus K NpeABAPUTEILHON NOATr0TOBKE 00y4Yaronierocs

HSy‘IeHI/Ie JUCHUITIIINHBI «MareMaTrKka» OCHOBBIBAaCTCS Ha 3HAHHIX 06yqalou_u/1xc51, MOJYUCHHBIX HPpU H3Yy4YCHUU
MAaTEMATUYCCKUX JUCHUIIIINH OCHOBHOI1 O6paSOBaT€J'IBHOI>i IporpaMMbl CPpEAHETO O6H.[€FO 06pa30BaHI/I$[

2.2 JIucuMnJMHbI M NPAKTHUKH, AJI51 KOTOPbIX M3yYeHHe JAaHHON TUCUHUIUINHBI HE00X0AUMO KaK
npeliecTBYIOLIee

b1.0.27 O6mmit kypc TpaHcIopTa

b2.0.01(Y) YueOHas - 03HAKOMUTENbHAS TPAKTUKA

Bb3.01(1) BemmonHerne, MOATOTOBKA K MIPOIIEType 3aIIUTHI BHIITYCKHOW KBaJIH(PUKAIIMOHHON pabOoTHI

AW —

b3.02(J1) 3amuTa BBITyCKHOW KBaTU(UKAIIMOHHON PabOTHI




3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koa n
HAUMEHOBaHHeE
KOMIEeTEeHIHH

KOI[ H HAMMCHOBAHHEC
HHIAUKATOpa
JOCTHIKCHUS KOMIICTCHIIMU

IInannpyemMble pe3yJbTaThbl 00y4eHUSsI

YK-1 Cnocoben
OCYIIECTBIISTH
MIOMCK, KPUTUYECKUI
aHaJIM3 U CUHTE3
nHdopmanuu,
MPUMEHSTh
CHCTEMHBIH MOJIX0]
JUISL peILIeHUsT
MOCTaBJIEHHBIX 3a/1a4

VK-1.1 Ananuzupyert
MIPOOIIEMHYIO CHTYAITHIO
(3amady) 1 BBIIETISCT ee
0a30BbIE COCTABIISIOLIHE.
®dopmynupyer
MaTeMaTHYECKYIO IIOCTAaHOBKY
3anaun. PaccmarpuBaet
pa3IMuHbIC BApUAHTHI
pemeHust mpoOIeMHOM
CUTYyallUH (3a1a4),
pa3pabaThIBaeT alNropuTMbI
UX pean3anuu

3HaTh: MaTeMaTHYeCKUE METOIbl aHajiu3a M PelIeHHUs
MpoONeMHBIX CHUTyaluid (3aJad) Ha OCHOBE CHCTEMHOTO
oaxoaa

YMeTh: aHaMM3UPOBaTh MPOOJIEMHYIO CUTyanuio (3amady) u
¢dopMynupoBaTh  e¢  MaTeMaTHYeCKyl0  IIOCTAHOBKY;
ONPEAENATh METOA peUIeHHsT 3aadd W pa3pabaTbiBaTh
ITOPUTM €T0 peasTi3alum

Brnanets: HaBblKaMHM aHaiaM3a NPOOJEMHBIX CHUTyallMid Ha
OCHOBE CHCTEMHOr0 TIOAXO0Ja; HAaBBIKAMU IPUMEHEHUS
MaTeMaTUYeCKHX METOJOB ISl PEIICHHs MPOOIEMHBIX 3a/1a4
B IIpo(heCCHOHANIBHOM I TeTbHOCTH

OIIK-1 Cnocoben
MMPUMCHATH
€CTECTBEHHOHAYYHbIC
U OOLICHHIKCHEPHBIE
3HAHHUS, METO/IbI
MaTeMaTUYECKOro
aHanM3a u
MO/ICTTUPOBAHUS B
npogeCCUOHANBHOM
JIEATEILHOCTH

OIIK-1.5 3HaeT OCHOBBI
BBICIICH MATEMaTHKH,
CHocoOeH MPeICTaBUTh
MaTeMaTHYECKOe OTMCAHUE
MPOLIECCOB, UCTIONB3YET
HABBIKH MAaTEMAaTHYECKOTO
OTHUCAHUSI MOJICITHUPYEMOTO
nporiecca (00beKTa) s
peUICHUA MHKXCHCPHBIX 3a1a4

3HaTh: OCHOBHBIC OompeAcJCHUsL W HOOHATUA; HMCThb
NpEeACTaBIICHUEC O MAaTCMATUYCCKUX MCTOJAAX, IMPHUMCHIACMBIX
JUIA pCICHUSI TBOPYCCKUX (I/ICCJ'IG,Z[OBEIT@J'ILCKI/IX) 3aga4

YMeTh: OLleHUBATh Pa3IUYHbIE METOMABI PEIIEHUS 3aJa4d U
BBIOMpATh ONTUMAIBbHBIH METO

Brnanerts: OCHOBHBIMH
ONpENENEHUsIME  pa3AeoB
NPEACTaBIsATh 3HAHWA B  MareMaTHdyeckod  dopwme;
3alUCBIBATh ~ MATEMAaTHYECKYI0 IOCTAHOBKY  TEKCTOBOM
3a]1a4u; 3aIlUCBIBATh pE3yIbTaThI MPOBEAEHHBIX
UCCIIEJIOBaHUI B TEPMHHAX MPEIMETHOH o0nacTu

TECPMHUHAMU,
MAaTEMAaTUKU,

MOHATHSAMH,
KOPPEKTHO




4 CTPYKTYPA U COAEP)KAHME JUCHUTIJIMHBI

3aounas ¢opma

*Kon mnaukatopa
HaunmeHoBaHue pa3aesioB, TeM

Kon Yacel JOCTHIKEHUS
U BHJ0B padoThI Kype/
KOMIIeTeHIIUH
ceccust | Jlek IIp CP
1.0 Pasnen 1. J/Iuneiinas aaredpa 2 2 16 VK-1.1; OIIK-1.5
11 Martpuusl u neifictBua ¢ HumH. OnpeaenuTeny BTOPOro, TPEThEro U M —TO MOPSAKOB, X CBOHCTBa. PasnmoxkeHue 1 1 g
) ONpeNICUTEIS 0 CTpoke (cTobIry). OOpaTHAas MaTpHIa 1/yer
12 CucreMbl TUHEHHBIX YpaBHEHUN, OCHOBHBIC MOHATH. PelieHne cucteM m JTMHEWHBIX YPaBHEHUN C B HEM3BECTHBIMU 1 1 8
) MetogoM Kpamepa. Pemenue nuHeHHBIX cucteM MeTonoM ["aycca
2.0 Pa3nes 2. DjieMeHTHI BEKTOPHOI ajredpbl 2 2 18 YK-1.1; OIIK-1.5
Bexkropsl. JluHeiiHble onepanny HaJ BEKTOpaMHu B reomerpudeckoid dopme. [Ipoekims BekTopa Ha OCh, OCHOBHBIC
2.1 TEOpPEMBI O MPOEKIWsIX. JIMHelHas 3aBUCHMOCTE BeKTopoB. [loraTne Oaznca. JlekapTOBBI KOOPIMHATHI BEKTOpA, [UTHHA Uyer 1 1 10
1 HaOpaBJSIOLME KOCUHYCHI BeKTOpa. CKalsipHOE MPOU3BEACHNUE BEKTOPOB, €r0 CBOMCTBA, KOOPAMHATHOE BBIPAKECHUE
29 BekTopHOE 1 cMelIaHHOE IPOU3BEEHIE BEKTOPOB, X CBOMCTBA U reoMeTpUdecKuil cMbici. KoopauHaTHOE BbIpaxeHue 1 1 ]

BCKTOPHOI'O M CMCIIAHHOI'O ITPOMU3BCACHUS

3.0 Pa3znen 3. AHaauTH4YecKasi reoMeTpus 2 2 80 VK-1.1; OIIK-1.5

[psmast Ha mtockoctu. Paznudnabie GOpMBI ypaBHEHHS IPSMOI Ha IMIIOCKOCTH. YTOJI MEXIy NpsAMBIMH. PaccTostHue oT

3.1 . 0,5 0,5 10
TOYKH JI0 TIPSIMOA
32 [Ipsimast ¥ IIIOCKOCTH B IPOCTPAHCTBE. Y PABHEHHMS INIOCKOCTH M MPSIMOM B IIPOCTPAHCTBE. YTOJI MEXKAY IUIOCKOCTIMH. | 1/yer 0.5 0.5 10
) Yroa Mexay npsiMbIMU. YT0JI MEX1Y NPSMOM U IIIOCKOCThIO. PacCTOSIHUE OT TOYKHU J0 MIIOCKOCTH i ’

33 KpuBrple BTOpPOTO MOpsIKa: OKPYKHOCTB, JUIHIIC, THIIepOoia, mapadoa 0,5 0,5 10

3.4 [ToBepXHOCTH BTOPOTO NOPSAKA 0,5 0,5 10

3.5 PacuerHo-Tpaduueckas padbora Ne 1 «BekTopHas anredpa. AHATHTHIECKAS TEOMETPHS

3.6 Kontponpnas padora Ne 1 «BekropHas anreOpa. AHAIUTHYECKAS TEOMETPHUS» 1/yer 40

4.0 Paznen 4. BBegenue B MaTeMaTH4YeCKHI aHAJIN3 0,5 0,5 12 VK-1.1; OIIK-1.5
4.1 OCHOBHBIE JIeMEHTapHBIC (PYHKIINH, UX CBOWCTBA U TpauKu 4

49 @Oynknus: obnacTh omnpeneneHus, o0JaacTh 3HaueHus, rpaduk ¢(yHKIUM, criocoObl 3amaHus (yHknui. CroxHas
) ¢ysakuusa. O6patHast QyHKIMS. XapaKTepUCTHKH NOBEJCHNS (QYHKIIUU

Ipenen dynkumu. OgHOCTOPOHHHE TIpeaenbl. beckoHEUHO Maiibie M OecKOHEeYHO Oonbliue (QYHKIMH, UX CBOMCTBA. 1/3um
4.3 OcHOBHBIE TeopeMbl O TpeAenax GYHKIUH. MareMaTHdecKue HEONpeAeIeHHOCTH. 3aMedaTeNbHble Mpeebl. 0,25 0,25 2
AcuMITOTH rpaduka QyHKIHN

HenpepsiBHOCTS GyHKIMH B TOuke. OTHOCTOPOHHSSI HENPEPHIBHOCTh. HempephIBHOCTH (YHKIHM Ha OTpe3Ke.

4.4 HenpepsIBHOCTS ClI0KHON 1 00paTHOH dyHKINH. HenpeprIBHOCTE 31eMeHTapHBIX GyHKINH. Toukn pa3psiBa GpyHKIHH, 0,25 0,25 2
HX KJIacCH(UKAITHS
5.0 Paznea 5. InddepennuanbHoe ucuuciaenne GyHKIUN 0JHON nepeMeHHO 1 1 16 YK-1.1; OIIK-1.5

[TpousBomHas GYHKINH, €€ TECOMETPUICCKHI U MeXaHNIeCKuid cMbIci. Jluddepernupyemocts GyHkmmun. CBI3b MEKIY
5.1 mddepeHnupyeMocTbio U HempepbiBHOCThIO. [IpaBuna muddepenumpoBanns Qynkumid. [IponsBoanas oOpartHOit
¢ynkimu. [IponsBoaHas cinokHOM QyHKIMH. BelunciieHHe TPOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLMH

1/3mm 0,25 0,25 4

59 Huddepennmnan pyHKINHU, €ro reoMeTpHIecKuil cMbIci. IHBapuanTHOCTH (opMBI qudepeHnnana nepBoro nopsaKa.

0,25 0,25 4
IIpousBoaHble BeICIINX NOpsAaKoB. Ilpasuio JlonuTans




VYciroBusI MOHOTOHHOCTH (PYHKITMH. DKCTpeMyMBbI (QYHKIIUH: HEOOXOANMOE U JOCTaTOYHBIE ycioBus. Hambomsiiee n

53 . 0,25 0,25 4
HauMeHbIIIee 3HaYeHUST QYHKITHH, TUPhEepeHIHPYEMO Ha OTpe3Ke
54 HccrenoBanue BRIMYKIOCTH Tpaduka pyHknuu. Toukn nepernda. OOmas cxema ucciaejoBaHus GyHKIUH U TOCTPOCHUS 0.25 0.25 4
ee rpaduka ’ ’
5.5 IToaroroBka K 3xk3aMeny (pazaensl 1-5) 1/3um 10
6.0 Pa3znen 6. UnuTerpajbHoe ucuuciaeHue GyHKIMU OTHOI MepeMeHHO 1,5 1,5 38 YK-1.1; OIIK-1.5
6.1 [lepBooOpasnas. HeompeneneHHslii uHTErpan, ero cBoiicTBa. TabimuIa WHTETpayioB. 3aMeHa IEPEeMEHHOW IIpH 0.5 0.25 4
WHTETPUPOBaHUH. VIHTErpupOoBaHUe 10 4acTIM ’ ’
6.2 WuTerpupoBanme panuoHaIbHBIX IpoOeil. MHTErpupoBaHHEe HEKOTOPHIX HPPAMOHATIBHBIX W TPHUTOHOMETPHUYECKIX 0.25 0.25 4
BBIPAKEHUH 1/3um ’ ’
6.3 3amaun, TPUBOIAIMINE K MOHATHIO OIpENeNeHHOTo mHTerpana. OmnpeneleHHBI WHTErpaji, ero cBoiictBa. Dopmyna 0.25 0.25 4
Herotona-JIeiiOnuIa, ee mpuMeHEeHHE sl BRIYHCIICHUS OIPEAeICHHOTO HHTErpaia ’ ’
6.4 I'eomeTpryueckre U MEXaHUYECKUE MTPUIIOKEHHUS OMPEICIICHHOTO0 HHTETpaia 0,5 0,5 4
6.5 HecoOcTBeHHBIC HHTETPANIBI ¢ 0SCKOHSYHBIMH MpEAeIaMy M OT HEOTPaHWICHHBIX (DYHKIIMN, IX OCHOBHBIC CBOHCTBA 0,25 0,25 4
6.6 PacueTHO-Tpadmueckas pabora Ne 2 «MHTerpanpbHOe HCUHCICHHE QYHKIIMN OJTHOM MEPEMEHHON 1/3um
6.7 KoHnTponbHast padota Ne 2 «MHTerpalibHOE HCYUCIICHHE (QYHKITUU OTHON IEpEeMEHHO 1/3um 18
7.0 Paznen 7. IuddepenunanbHoe ucuuciaenue GyHKIMU HECKOJIBKHUX NMePeMEHHbIX 0,5 0,5 8 YK-1.1; OIIK-1.5
71 OyHKIINI HECKONBKHX mepeMeHHbIX. [Ipenen n HenpepbBHOCTE. YacTHbIC npou3BoaHbie. uddepenmuan. YactHbie 1/3um 0.25 0.25 4
IIPOU3BOJIHBIE BBICIINX MTOPSIKOB
7.2 OkcTpeMyMbl (DYHKIMIA HECKOJIbKHUX MepeMeHHbIX. Heo0X0iMMoe 1 J0CTaTOuHOE YCIOBHUS SKCTpeMyMa 0,25 0,25 4
8.0 Paznen 8. UuTerpajibHoe ucuuciaeHue GyHKIMU HECKOJIBKUX NepeMeHHbIX 1 1 8 YK-1.1; OIIK-1.5
8.1 JIBoiiHOH MHTerpa, cBoiicTBa. CBeieHNe KPaTHOTO MHTETpajia K MOBTOpHOMY. [IpuioxeHus ABOMHBIX HHTETPAIOB 1/3um 0,5 0,5 4
8.2 KpuBosnHeitHbIe HHTETPaJIbl, X CBOHCTBA M BhIYMCIeHHUE. [IpUIoKeHns: KPUBOIMHEIHBIX HHTETPAJIOB 0,5 0,5 4
9.0 Paznen 9. KommiekcHble yucia 1/3um 0,25 0,25 2 YK-1.1; OIIK-1.5
[NoHsiTHe KOMILJIEKCHOTO YHca, anredpandeckas (opmMa KOMIUIEKCHOTO unciia. M300pakeHne KOMIUIEKCHOTO YMcIia Ha
9.1 IJIOCKOCTH, TpUTOHOMETpHUYeckas Qopma KomIuiekcHOro uwncia. Dopmyna Diinepa, mokazarenbHas ¢opma | 1/3um 0,25 0,25 2
KOMILIEKCHOTO yKciya. JIeHCTBUS ¢ KOMILUIEKCHBIMH YHCIIaMU
10.0 | Pa3snmen 10. TuddepenuuaibHble ypaBHEHHS 1,25 1,25 10 YK-1.1; OIIK-1.5
3anaun, npuBosnre K auddepennnansueM ypaBHeHUIM. [nddepernansaple ypaBHEHHUS IEPBOTO MopsaAKa. 3agada
10.1 | Komm. Teopema cyluecTBOBaHWS W €IWHCTBEHHOCTH pemieHus 3anadu Komm. OCHOBHBIC KIIACChI YpaBHEHHH, 0,25 0,25 2
HHTETPUpPYEMBIE B KBAJIpaTypax: ¢ pa3aesIOIMMHUCS IEPEeMEHHBIMH, OTHOPOIHbIE, THHElHHbIe, bepHymm
10.2 | InddeperunaibHble ypaBHEHHUs BRICITUX MOPpsIKOB. 3anaua Komm. YpaBHeHHs, JOIMyCKAIONUE MOHMKCHHE MTOPSIKA 0,25 0,25 2
JInneliHo 3aBHCHMMBIC M JIMHEWHO HE3aBHCUMBIE cHCTeMBbl (yHKunu. Onpenenntens BpoHckoro. YcnoBus JIMHEHHOM
103 | 3dBHCHMOCTH M HE3aBHCHMOCTH CHCTEMBI ¢ynkuuii Ha ortpeske. JIuHeitHble onHOponHble au(depeHnuanbHEe | 1/3MM 0.25 095 )
yYpaBHEHHS N-TO THOpPSAIKa, CTPYKTypa OOIIero pemnieHus. PelnieHue JNMHEWHBIX OMHOPOAHBIX AU GHEepeHINAIbHBIX ’ ’
ypaBHEHHH ¢ HOCTOSIHHBIMHU K03(p(puImeHTaMu
10.4 Jluneiinsle HeoHOPOIHBIE MU depeHInalbHbIe ypaBHEHHS N-TO TOPs/IKa, CTPYKTypa obiiero pemenus. Jinneinse 0.25 0.25 5
) 1 epeHnnanbHble YpaBHEHHS CO CIeMaIbHOM MPaBOH YacThio ’ ’
10.5 Hopwmanbnble cucremsl muddepeHimansHblx ypaBHeHHH. 3agada Komm. MeTonpl pemieHus] CUCTEM JIMHEHHBIX 025 0.25 5
1 epeHInaIbHBIX YPaBHEHUH C TOCTOSHHBIMU KO3 UIIMEeHTaMU ’ ’
10.6 | loaroroBKa K 3Kk3aMeny (pa3aeJisbl 6-10) 1/3um 10




11.0 | Pasmea 11. Paanl 3 3 28 VK-1.1; OIIK-1.5
1.1 UYucnossie psasl. CxomumocTs psina. Cymma paga. Heo6xommumoe ycioBre CXOTUMOCTH Psifia. 3HAKOIIOIOKUATENEHBIC 1 1 7
psiabl. JlocTaToOuHBIE TPU3HAKH CXOIUMOCTH 3HAKOTIOJIOKUTEIBHBIX PSIIOB
112 3HaKonepeMeHHbIe pAgsl. AOComoTHass W ycinoBHas cxoamMocTh. [Ipm3Hak JleliOrmma. CBoiicTBa aOCOIIOTHO 0.5 0.5 7
cxosmmxcs psinoB. OIeHKa MOTPENTHOCTH, TOMYIICHHOH MPHY 3aMeHe psiJia YaCTUIHON CYMMOK 2/yer ’ ’
113 OnemeHTH! (QyHKIMOHAIBHOTO aHann3a. DyHKIMOHAIbHBIE psabl. OONacTh CXOOMMOCTH, METOIBI €€ OIPEACICHHUS. 0.5 0.5 7
PaBHOMepHas cxomumocTh. [Tpm3Hak Betiepmtpacca. CBoHCTBa paBHOMEPHO CXOJISIITUXCS PAIOB i ’
11.4 Crenennsie psimel. Teopema AGems. Pamgmyc cxommmoctu. Paner Teitmopa m Makiopena. Pasmoxxenue (QyHKIwmiA B 1 1 7
CTETICHHBIE psifibl. [IpHUIo)KeHNs CTENEHHBIX PAIOB
12.0 | Pazgen 12. Pagsl @ypoe 0,5 0,5 25 YK-1.1; OIIK-1.5
121 Tpuronomerpuueckne psaasl Pypwe. Psanpr @ypbe 71t USTHBIX M HEUETHBIX (QYHKIWH, [UI QYHKIUHA ¢ IPOU3BOJIBHEIM | 2/ycT 0.5 0.5 7
TeprooM 21, ISl HelmepruoauIecKuX HyHKIUH ’ ’
12.2 | PacuetHO-Tpadmieckas pabora Ne 3 «Psibi»
12.3 | KonTtponbHas padota Ne 3 «Psasb» 2/yer 18
13.0 | Pa3znea 13. luckpeTHasi MaTeMaTHKA 2yer 0,5 0,5 7 YK-1.1; OIIK-1.5
13.1 | JIuckpeTHas MaTeMaTHKa: JIEMEHTHI TCOPUU MHOXKECTB H KOMOMHATOPHKH 0,5 0,5 7
14.0 | Pa3znea 14. Teopusi BeposiTHOCTEN 4 4 40 YK-1.1; OIIK-1.5
Cryuqaiinsre coObITHA. AnreOpa COOBITHI. DIIeMEHTapHAs TEOpHs BEpOSITHOCTEH. PazmmaHble MOAX0IBI K OMIPEIeICHHIO
14.1 | BEpoATHOCTH coObITHS. TeopeMbl CIIOKEHHUS U YMHOXKEHHS BEPOSITHOCTEH. Y ClIOBHBIE BepOATHOCTH. DopMynna MOIHOI 1 1 7
BeposTHocTH. Popmynbl Baiieca. IlocnenoBarenbHOCTh HE3aBUCUMBIX UcTbITaHUN beprymiun. @opmyna beprysu.
IIpenenbHble TEOpEMBI B cxeme bepHyiuu
Cryuaiinble BeTnauHbI. @OpMBI 3aK0HA paclpeeNIeHIsI TUCKPETHON U HEMTPEPBIBHON CTy4aiHON BeTnuuHbl. OCHOBHBIE 2Uyer
YHCIIOBBIE XapPaKTEPUCTUKH CITydaitHBIX BeMTU4rH. HauanbHble ¥ IEHTpanbHbIE MOMEHTHI BBICIIMX HOPSIIKOB. OCHOBHBIE
|4 | 3AKOHBI pacnpenesneHus JUCKPETHOMN cnyuqaﬁﬂoﬁ BEJMHHbL: 6unomuainsHoe, Ilyaccona, reomerpuueckoe. OCHOBHBIE > 5 7
3aKOHBI paclpele]IeHUs] HENpPEephIBHOW CIIydyalHOW BEJMYMHBI: pPAaBHOMEPHOE, II0Ka3aTeJIbHOE, HOPMaIbHOE
pacripezneneHue. 3akoH OOJBIIMX YHCEN: HEpaBeHCTBO M Teopema UYeObimeBa, Teopembl bepHymmm u JlsmyHosa.
IleHTpasIbHAs Ipe/ieNIbHAs TEOpEMA.
14.3 | JIByMepHbIe cydaiiHble BEJIMUMHBI, 3aKOHBI PACTIPEIEJICHUS], YUCIOBbIE XapaKTePUCTUKU 1 1 8
14.4 | PacuerHo-rpaduueckas pabora Ne 4 «CriyyaiiHble BEIIMUUHBI)
14.5 | KonrponbHast pabota Ne 4 «JluckperHasi MaTteMaTnka. Teopusi BeposiTHOCTENH» 2/yer 18
14.6 | IloxroroBka K sk3aMeHy (paszeinsl 11-14) 2/yer 10
15.0 | Pa3gen 15. MaremaTuyecKasi CTATHCTHKA 0,5 1 23 YK-1.1; OIIK-1.5
MaremaTrnueckas craTucTuka. CTaTUCTHUECKUE METOJbl UCCIEA0BAaHUs 3aBUCHUMOCTU IUIAHUPOBAHUS HKCIEPUMEHTA,
15.1 00paboTKM IKCIEPUMEHTAIFHBIX JaHHBIX. [eHepalibHas COBOKYHMHOCTh. BriOopka. CratucTuueckuid psit. | 2/3uM 0.5 1 5
OMmnupudeckoe pactpeaenenue. Ilomuron. I'mcrorpamma. Cpennee 3HaueHue, pazopoc. ToueuHble U MHTEPBAIbHbBIE ?
OILICHKH ITapaMeTPOB pacIpe/iesieHus 1o Beioopke. CraTuctryeckas nposepka runore3. Kpurepuii cornacus [Tupcona
15.2 | PacuerHo-rpaduueckas pabora Ne 5 «CraTucTrueckas mpoBepKa IMIIOTE3»
15.3 | KonrponbHas padota padora Ne 5 «Crariuctiuueckas IpoOBEpKa TUIIOTE3) 2/3um 18
16.0 | Paznen 16. O6padoTKa ONBITHBIX IAHHBIX CHCTEMBI CJIYy4YaiiHBIX B&JIMYUH. JJ1eMEHThI TeOPHH KOpPpPeasuii 0,5 0,5 5 YK-1.1; OIIK-1.5
16.1 DeMEHTBI TEOPUHU KOPPEISILUK: KOPPETAUHOHHBIH MOMEHT, KO3(h(HUIMEHT Koppemsauuy, perpeccus. Koppemsiunonnoe | 2/3um 0.5 0.5 5
OTHOIIECHHE
17.0 | Pa3nen 17. Cayuaiinbie mpouecchl. Ilenu MapkoBa 2/3um 0,5 0,5 5 YK-1.1; OIIK-1.5




Cryuaiinsle mpomeccsl. MapkoBckue nemu. OOmue moHstua. Kiaccmpukamus cocTosHMNA. MapKOBCKHE LENH C
17.] | KOHEUHBIM HHCIOM COCTOSTHUH M AWCKPETHBIM BpeMeHEeM. MapKOBCKHE LENH ¢ KOHEYHBIM YHCIOM COCTOSIHHH H 0.5 0.5 5
HETIPEPBIBHBIM BpeMeHeM. MHTeHcuBHOCTH nepexonoB. Cuctema Kommoroposa. 3amaun, cBS3aHHbBIE C YIPaBICHHEM ’ ’
mpoueccoM nepeBo3ok. Iporiecchl Tnbenu 1 pasMHOKEHHS
18.0 | Pa3nen 18. OcHOBBI TEOPHH CHCTEM MaccoBOro oocayxkuBanusa (CMO) 0,5 0,5 5 YK-1.1; OIIK-1.5
Ocuonslie oraTHs 0 CMO, knaccudukarms CMO. OcaoBable xapaktepuctuku CMO u cBsi3u Mexay HuMH. [loHITHA
18.1 0 BXOjslIeM U BbixojsiaieM notoke. CMO ¢ oTkazamu, ¢ OrpaHUYEHHON M HEOTpaHMYCHHOU ouepenbto. [lokazatenu | 2/3uM 05 05 5
spdextnBHOCTH. CMO C OrpaHM4eHHBIM BpeMeHeM oxwunaHums. 3amkHyThle CMO. Ilokasaremn 3¢QeKTHBHOCTH. ’ ’
[TpakTHyeckoe NpUMEHEHNE TEOPUU MAaCCOBOT0 00CITyKMBaHHS
19.0 | Pa3nen 19. Jluneiinoe nporpammupoBanue. OCHOBHbIE MOHSITUSI TEOPHUH ceTeil 2 3,5 56 YK-1.1; OIIK-1.5
191 MateMaTHueckoe  MOJETHPOBAHHME IIPOLIECCOB C  HUCHONb30BaHHMEM Merona «Monte-Kapnoy. Pemenue 1 5
ONTUMH3AIMOHHBIX 33J1a4 B YCJIOBHIX HEONPEAEICHHOCTH
192 ITocTpoeHne TEOPETHYECKOTO pacIpeneNeHus M0 IKCIEePUMEHTAIbHBIM JaHHBIM. CTaTHCTHYECKOEe MOIEIHPOBAHUE 05 5
CIIy4aiHBIX COOBITHH, BEIMUUH, HYHKIHMNA ’
193 CratucTiuueckoe MOJETUPOBaHME TEXHOJIOTHYECKOTr0 IMpolecca € Y4YeTOM €ro 3aJaHHbIX BEpPOSTHOCTHBIX 0.5 5
XapaKTEepUCTUK M NoKazaresaed 3)heKTHBHOCTH ’
19.4 3amaua nuHeiHoro nporpammupoBanus (3JII1). T'eomerpudeckuii M CUMILIEKC-METOJ] €€ pelieHus. JIBoiicTBeHHas 0.5 5
3a7a4a JUHEHHOT0 MPOrpaMMHUPOBaHUS 2/3um ’
195 TpancnoptHast 3amava. IlocTpoeHue omopHoro ruiaHa. HaxokJaeHue ONTHMAaJIbHOTO IUIaHA METOJOM HOTEHIIHANOB. 0.5 6
3a/iaya 1eJI0YNCICHHOTO TPOrpaMMHUPOBAHUS ’
19.6 | I'padmdaeckoe penieHre 3a1a4u JJHHSHHOTO nporpaMmmupoBanus. Tunsl pemenust 3JII1 0,5 6
19.7 | Cummnekc-Meron pemenus 3J1I1 0,5 6
19.8 | [ocTtpoenue u peuieHue ABoNCTBEHHOU 3a1aun. CBsi3b peleHui npsiMoi U ABOWCTBEHHOM 3a/1a4 0,5 6
19.9 HaxoxneHne onopHOro ImiaHa MeTOJaMH CEBepO-3alaJHOTO yIila M HauMeHbIIeH cTonMoCcTH. ONTHMHU3anus peeHns 0.5 6
METO/IOM IIOTEHIIMAJIOB
19.10 | Pemenue 3a1a4u LEJOYUCICHHOTO IporpaMMupoBanus MmetooM ['omopu 0,5 6
Hroro 24 26 432 | VYK-1.1; OIIK-1.5
®opMa IPOMEKYTOYHOH ATTECTALUN - IK3aMeH 54
DopmMa NPOMEKYTOYHOM ATTECTALMH - 324YeT 4

* KO,H HHAUWKATOpa JOCTHIKCHUSA KOMIICTCHIMHU IPOCTABJIACTCA WU JId BCETO pa3acia, uiiu AJid Ka)KHOﬁ TEMBI WJIHW OJI KaXXI10ro Bujga pa60T},1.
HpI/IMe‘{aHI/Ie. B pazaeiic uepe3 KOCYro UCPTY YKA3bIBAIOTCA YaChbl, pCajin3yCeMbIC B (bopMe HpaKTI/I‘ICCKOﬁ IIOArOTOBKH, €CJIM YaChl B (bopMe HpaKTI/I‘ICCKOﬁ NOATOTOBKU OTCYTCTBYIOT, TO KOCasd
YepTa HE CTAaBUTCH.



5 ®OH/I OLIEHOYHBIX CPEJCTB JJISI IPOBEIEHUS .
TEKYILETO KOHTPO.JIS YCIEBAEMOCTH ¥ TIPOMEKYTOYHOI
ATTECTAIINU OBYYAIOIIMXCS O JUCIHUTIINHE

®DOH/ OIIEHOYHBIX CPEICTB JJIs MPOBEICHUS TEKYIIEro KOHTPOJISL YCIEBACMOCTH U TMPOMEKYTOYHOW ATTECTAIMU TI0
JUcHuIUIAHe: ohOpMIIEH B BHUJC NPWIOKEHUsS 1 K pabodyeil mporpamMme IMCIUILUIAHBI M pa3MeEIleH B 3JICKTPOHHOU
nHpopManmoHHo-o0pazoBarenbHOM cpene KpKT Mpl'YIIC, moctynHoM 00y4JaromeMycs 9epe3 ero JUNIHbIN KaOWHET

6 YYEBHO-METOJIWYECKOE 1 UTHOOPMALIMOHHOE OBECITEYEHUE
JACIATITAHBI

6.1 YueOHas 1uTeparypa

6.1.1 OcHoBHAs INTEpaTypa

ABTOpBI V31atenseTBo Koz1-50 1.
’ 3arnaBue ’ B GubmmoTeke/
COCTaBUTCIIN roA u31aHust 100% omiaiin
6.1.1.1 lumaues B. C. Beiciras marematuka. [TomHbIi Kype @ y4ue0. amst M. :IOpaiir, 43
0OakaxaBpoB 2013
6.1.12 Beicmias MaTemarrka [D1eKTpoHHBIN pecypc] : yueOHoe Mocksa .
Iumnages B. C. ) . : :FOpaiir, 100 % online
mocoOue I By30B. - https://urait.ru/bcode/449732 2020
6.1.1.3 Teopus BeposATHOCTEH U MaTeMaTHIeCKasi CTATHCTHKA : M. :FOpaiir,
Tmypman B. E. yqe%Hoe nli)co61/1e JUIs OaKaJaBpoOB 201p3 30
6.1.2 lonoJiHUTEIbHASA JIUTEPATYPA
ABTOpBHI M3 1aTenscTBo Koz-go k3.
’ 3arnaBue ’ B GubimoTexe/
COCTaBHTENH TON M3 JaHHA 100% oHuaiin
Briciias MmatemaTuka [DeKTpOHHBIN pecypc] : ydeOHUK Mocksa :
6.1.2.1 | unaues B. C. | ayis CTyIeHTOB BY30B. - NHOPA-M, 100 % online
https://znanium.com/catalog/document?id=327860 2019
Teopus BepOATHOCTEH U MAaTEMAaTUYECKasl CTATUCTUKA Mocksa
6.1.2.2 | I'mypman B. E. | [OnexrpoHHBII pecypc] : y4eOHHK AT BY30B. :IOpaiir, 100 % online
https://urait.ru/bcode/449646 2020
6.1.3 YueOHO-MeTOoAuYeCKHEe Pa3pabOTKH (B T. 4. 1JIsl CAMOCTOSITEILHOH PadoThl 00y4aIOUIUXCST)
ABTOpHI, 3arnaBue " Komn-Bo 9K3.
3/1aTENbCTBO,
COCTaBUTEIIH G — B 6H6J‘II/IOT61§€/
100% ownmaitn
6.1.3.1 MateMaTHKa [ DJIeKTPOHHBIN pecypc] : MeToan4ecKue
Marepualbl U yKa3aHus 0 M3Y4YEHHIO AMCIMIUINHBI JUIs
oOy4aromuxcst Harpasienus nmoarotosku 23.03.01
TexHOJIOT S TPAaHCHOPTHBIX HPOLIECCOB
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S?2 KpacHospek6
lllapeposa H.B ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULL KpwKT 100% oraii
T ITEXT&ING=&7211D=2506662994&S2 1 FMT=briefHTML MeLYTIC. 2023
ft& USES21 ALL=1&S2 1 ALL=%3C%2E%3EI%3D51%2F | ¥ ’
%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFI
X=KT=&SEARCH STRING=&S21STN=1&S21REF=10&
S21CNR=5&auto_open=4
6.2 Pecypchbl HHGOPMALMOHHO-TeJIeKOMMYHUKAIMOHHOM ceTH «AHTepHeT»
bubnuorexka KpMXKT UpI'VIIC : [caiit] / KpacHOSPCKUI MHCTHTYT >KeJIE3HOJIOPOKHOTO TPAHCIOpTa — (uima
6.2.1 | UpI'VIIC. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxum noctyna: nocne aBTopusanni. — TeKCT :
3JIEKTPOHHBIN.
OnekrponHas 6ubnuoreka «YMIL XK T» : anekrponHo-OnbnroTeunas cucrema : caiitr / ®I'BY A0 «YuebHo-
6.2.2 | METOAUYECKHA IEHTP MO 00pa30oBaHMIO HA JKEJIE3HOIOPOKHOM TpaHcmopTey». — Mocksa, 2013 — 2024. — URL:
http://umczdt.ru/books/. — Pexxum mocryma: o moamucke. — TeKCT : 3JIeKTPOHHBIH.
623 Znanium : 3JeKTpoHHO-OnOMMoTeuHas cucrema : caidt / OO0 «3HAHUYM». — Mocksa. 2011 — 2024. — URL:
o http://znanium.ru. — Pexxum goctyna: mo nmoanucke. — TEKCT : 3MEKTPOHHBIH.
6.0.4 Oo6pazoBarenpHas miathopma FOpaiT : DIICKTPOHHAS oubmuoreka : caiit / OO0 «DIEeKTPOHHOE HU3aTEIHCTBO
- FOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum nocrymna: mo nojmumcke. — TeKCT : 3IeKTPOHHBIH.
6.2.5 YHuBepcuTeTcKas OMOIMOTEKa OHNIAMH : AJIEKTPOHHO-OMOmoTeuHas cucrema : caidt / OO0 «/lupexr-Menuay. —
- Mockaa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pesxum goctymna: mo moanucke. — TEKCT : JJIEKTPOHHBIH.
62.6 KpacHosipckuiif MHCTHTYT >KeJIe3HOOPOXHOTO TPAHCIOPTA : [3JIEKTpOHHAs MH(POPMAIMOHHO-00pa3oBaTebHas

cpena]l / KpacHosipckwii  WHCTHTYT  JKEJNE3HOJOPOKHOTO  TpaHcmopTa. — KpacnHosipck. — URL:



https://urait.ru/bcode/449732
https://znanium.com/catalog/document?id=327860
https://urait.ru/bcode/449646
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=2506662994&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D369030728%3C%2E%3E&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://znanium.ru/
https://urait.ru/
https://biblioclub.ru/

http://sdol.krsk.irgups.ru/. — TekcT : INEKTPOHHBII.
627 HammonansHas anexTpoHHas OuOiMoTeka : ¢eaepanbHBI MpoeKT : cat / MunuctepcTBo KymbTypel PO. —
- Mockga, 2014 — 2024. — URL: https://rusneb.ru/. — Pexxum goctymna: nmo noammcke. — TEKCT : SIIEKTPOHHBIN.
6.8 Poccuiickue sxenmesnble goporu : odurnuansheiidi cait / OAO «PXI». — Mocksa, 2003 — 2024. — URL:
- https://company.rzd.ru/. — TekcT : 3I€KTPOHHBIN.
KpacHosipckuii neHTp Hay4HO-TexHMYecKoil nHpopmarmu u oudianorex (KplIHTUB) : caiit. — KpacHosipck. —
629 URL: http://denti.krw.rzd. — PexxuM mocTyra: U3 J0KaIbHOM CETH By3a. — TEKCT : DIIEKTPOHHBII.
y Y p
6.3 IIporpamMmmHoe odecnevyenne 1 HHPOPMANMOHHbIE CTPABOYHbIE CHCTEMBI
6.3.1 bazoBoe mporpamMMHoe o0ecrieueHne
MicrosoftWindowsVistaBusinessRussian, aBropm3anuoHHBIH HOMep JureH3nata 64787976Z7ZS1011, nomep
6311 ymensun 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuuen3wuii; qor
Ne0319100020315000013-000T 07.12.2015 — 87 nuneH3ui)

6.3.2 CnennaJIn3MpoOBaHHOE NPOrPaMMHOe odeclevyeHne

6.3.2.1 | He tpebyercs

6.3.3 UndopmanuoHHbie cipaBoYHbIe CHCTEMbI

6331 Tlapant : cnpaBouHO-TpaBoBas cucreMma : 0a3za maHHBIX /| OO0 «UIIO «I"APAHT». — Pexxum noctyma: u3
777" | IOKaJILHOM CETH By3a. — TEKCT : 3JIEKTPOHHBIM.

6332 ABTOMaTHU3UpOBaHHAasl cucTeMa IpaBoBOW MH(opManuu Ha xenezHopopoxxHoMm Tpancnopre (BJ] ACITMXKT) :
7 | caiit KoncynmpranTtllmoc / AO HUMAC. — Pexxum nocTyrma: w3 JOKaJIbHOHN ceTH By3a. — TeKCT : 3JICKTPOHHBIN.

6.4 Hepeqem, NMpaBOBbLIX © HOPMATUBHBIX TOKYMECHTOB

6.4.1 | He npenycmoTpenst

7 OIUCAHUE MATEPHAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJIMMOM JUISI OCYUECTBJEHMUS YYEBHOTO IMPOLIECCA
MO JUCHUTIIMHE

7.1 | Kopnyca A, JI, T, H KpMXKXT UpI'VIIC naxonstcs no aapecy r. KpacHosipek, yn. Hosas 3aps, 1. 2 U

VYueOHbIEe ayqUTOpPHU UIS NPOBEICHUS 3aHSATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApPCKOTO THIIA, KypCOBOTO
MIPOCKTUPOBaHMs (BBITIOJIHEHUS! KYPCOBBIX HPOEKTOB, padOoT), TPYNIOBBIX M WHIMBHIYyAJIbHBIX KOHCYJbTALUiH,
TEKYLIEro KOHTPOJIA M IPOMEXKYTOUHOM aTTeCTAallUH, YKOMIUICKTOBAaHHBIC CIICIMAIN3UPOBAHHON MeOenblo u
7.2 | TEeXHUYECKHMH CpeAcTBaMH OOy4YeHUs! (HOYTOYK, NMPOEKTOp, IKpaH), CIyKA[UMHU JUIS MPEACTAaBICHUS Y4eOHOMN
nHpopmanuu Gonbiiol aynuropuu. s mpoBeneHUs 3aHATHH JIEKIMOHHOTO THIIA MMEIOTCS y4eOHO-HATJISIIHBIE
mocobusi (Mpe3eHTANUH, IUIAKaThl, TaONHIBI), OOCCIICUMBAIONINEC TEMATHUCCKUE WIUTFOCTPALMU COJCPKAHUS
JVCIUTUINHBL.

[Tomemenns ast caMOCTOSATENLHON pabOThl 00YHAIOMINXCSl OCHAIICHBI KOMIIBIOTEPHOH TEXHUKOM, MOAKIIIOUEHHON
K HMHGOPMAaIOHHO-TEJICKOMMYHHUKAIIMOHHOW ceTH «VHTepHeT», M olecredeHbl JOCTYIIOM B JIIEKTPOHHYIO
nHpOpMannoHHO-00pa3oBatenpHyo cpexy KpKT Upl VIIC.

[MomemieHns 1t caMOCTOSTENbHON pabOThI 00yYaIOIIMXCS:

— YUTANbHBIN 321 OUOINOTEKH;

— KOMIbIOTEpHBIE Kinacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, JI-404, JI-410, H-204, H-207, T-46, T-5.

7.3

8§ METOIUYECKHUE YKA3AHUA JJISA OBYYAIOIIUXCA
1O OCBOEHUIOMCIINIIJIMHBI

Bun yuebnoit Opraauzanus y4eOHOH 1eATeTbHOCTH 00yJaromerocs
JIeSTeIbHOCTH

Jlekuust (ot naruHckoro «lection» — yTeHHe) — BUJ AYAUTOPHBIX y4YeOHbIX 3aHATHH. Jlekuus:
3aKJIaJIbIBAET OCHOBBI HAYYHBIX 3HAHUW B CUCTEMATH3UPOBAHHOMN, MOCIEA0BATEIHHON, 0000IIEHHON
(dopMe; pacKpbIBaeT COCTOSHHE W MEPCIEKTHBBI Pa3BUTHSI COOTBETCTBYIOIIEH 00JACTH HAYKH U
TEXHHUKH; KOHIICHTPUPYET BHUMaHHE OOydaromuxcs Ha HanOoJiee CIIOXKHBIX, Y3JIOBBIX BOIIPOCAX;
CTHMYJIMPYET I03HABATEILHYIO aKTUBHOCTH O0YYaIOIIMXCSL.

Bo Bpewmst IeKIMOHHBIX 3aHATHH 00ydYalolmuics OKEH YMETh CKOHIIEHTPUpPOBAaTh BHHUMaHME Ha
n3y4yaeMbIX poOieMax 1 BKIIOYHTH B paboTy Bce BUIBI TAMSTH: CIIOBECHYIO, 00pa3HyI0 1 MOTOPHO-
JBuUratesipHylo. Jms 9TOoro Bech Marepual, H3JIaraeMbli IperojiaBartesieM, OOydarouieMmycs
Jlexuus HEOOXOANMO KOHCIIEKTUPOBaTh. B KOHCIIEKT PEKOMEHIyeTCS BBIIHUCHIBATG OIPEICICHUS,
(hOpMYIIHPOBKH U IOKA3aTeIbCTBA TEOpeM, (hopMyIisl ¥ T.1I. Ha MoJIsIX KOHCHEKTa CleyeT moMedarThb
BOTIPOCHI, BBIICTIEHHBIE OOydJaromuMCs s KOHCYJIbTalMM C TIpEToAaBaTeleM. BBIBOABI,
MIOJTyYeHHBIE B BUE (POPMYII, pEeKOMEHAYETCS B KOHCIEKTE MOJISPKUBATh MIIH OOBOJIUTH PAMKOH,
YTOOBI JTyUIIIe 3aITOMUHANNCK. [[07€3HO0 COCTaBUTH KPAaTKHUil CIPABOYHHUK, COJIEPIKAIIUI ONIpeeTeHHS
BaXHEHUIIMX NOHATHHA 1 HanboJIee yacTo yrnorpednseMbre popMyITbl AUCIUITINHEL. K Kaxk10# JTeKInu
cieyeT pa3oOpars MaTepual npeaptynei Jekuuy. Mzydas marepuan o yaeOHUKy WIH KOHCIIEKTY
JIEKIUH, clieyeT NepeXoauTh K CIeAYIOLIEMY BOIIPOCY TOJIBKO B TOM ClIy4yae, KOTAa XOpOIlO YCBOEH
npeablrymui Bonpoc. Ilpu 3ToM HE00X0AMMO BOCIIPOM3BOJMTH Ha Oymare BCe pacCy)KICHHs], KaK
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UMeroIrecs B ydeOHIKE MM KOHCIIEKTE, TaK U NPOIYIIEHHBIE B CIITy MX IPOCTOTHL. Ps Bompocor
JTUCHUIUIMHBL MOXKET OBITh BBIHECEH Ha CaMOCTOSTEIbHOE H3yueHHe. Takoe 3ajaHue TpeOyer
OTIEPATUBHOTO BBIMIOJHCHUSA. B KOHCIEKTE JIEKIUiIl HEOOXOIUMO OCTaBUTh MECTO I OCBCIICHUS
YIOMSHYTBIX BOMpocoB. (OO03HAYUTH BOMPOCH, TEPMHUHBI, MaTepHal, KOTOPHIH BEI3BIBACT
TPYIHOCTH, TOMETUTh U TIONBITATbCA HAWTH OTBET B pEKOMeHIyemMoW Jjuteparype. Ecnu
CaMOCTOSATENILHO HE yAaeTcs pa3o0paThes B MaTepuaie, TO Heo0X0oauMo chopMyITHPOBATh BOIIPOC U
3a/1aTh NPEMOIaBaTEII0 HA KOHCYIbTAIMY, Ha MPAKTUYECKOM 3aHITHU

IIpakTuueckoe
3aHATHE

[IpakTHyeckoe 3aHsATHE — BHUJ AYIMTOPHBIX YYEOHBIX B3aHATHH, LelieHanpaBieHHas (opma
OpraHM3aly y4eOHOTO Mpolecca, MPH peaan3alii KOTOPOH OOydaromiuecs: 1Mo 3aJaHHi0 U IOJ
PYKOBOACTBOM TIPETIOJABATEINS BBIMONHAIOT IPAaKTHUECKHe 3amaHus. IlpakTudeckne 3amaHus
HampaBJCHbl Ha YIIyOJICHWE HAYYHO-TCOPETHYECKUX 3HAHMH W OBNAACHHE OMPEACICHHBIMU
METOaMH paboTEhI, B MPOIIECCE KOTOPBIX BBIPAOATHIBAIOTCS YMCHNUS M HABBIKH BBIIIOJTHEHHS TEX WIN
WHBIX Y49eOHBIX NeHWCTBUII B maHHOU cdepe Hayku. [IpakTmdeckue 3aHATHS pa3BUBAIOT HAYYHOE
MBIIIJIGHUE M peyb, IO3BOJSIOT MPOBEPHUTH 3HAHUS OOYYAIOIIMXCS, BBICTYNAIOT KaK CpENCTBa
OlepaTHMBHOW OOpaTHOM CBA3M; 1ENb NPAKTHYECKUX B3aHATUH — YIayOJsiTh, paclIMpSTh,
JICTATU3UPOBaTh 3HAHMS, IOJyYCHHBIE Ha JIEKIUH, B OOOONIEHHOH (opMe M COIeHCTBOBAThH
BBIPa0OTKE HABBIKOB NMPO(ECCHOHAIBLHOM JIESITENEHOCTH.

Ha mnpakTndeckux 3aHATHSX NOAPOOHO pPacCMaTpPHBAIOTCS OCHOBHBIC BOIIPOCHI JTUCLUIUIMHBI,
pa3OuparoTcsi OCHOBHBIE THUIBI 337a4. K KaXIoMy NHpakTHYeCKOMY 3aHSATHIO CIEAyeT 3apaHee
CaMOCTOSTENILHO BBIIIONHUTE JOMAIIHEE 3alaHHE ¥ BBIYUHTH JICKIIMOHHBIN MaTepHal K CIETyIONIeH
Teme. CHCTeMaTHYecKOe BBHINOJHEHHE IOMAIIHUX 33JaHUH 0043aTETbHO W SBISACTCS BAXKHBIM
(hakTOpOM, CIIOCOOCTBYIOIINM YCIICITHOMY YCBOSHHIO AUCITUIUIMHEIL.

Ocoboe BHHMaHHWEe CclienyeT oOpamarh Ha ONpENCNCHWE OCHOBHBIX HOHATHH JUCHUIUIHHBL
OOyyarommicst JOIDKEH IMOIPOOHO pa3OoUpaTh MPUMEPHI, KOTOPHIE MOSICHIIOT MOHSITHS

CaMocTosiTenbHast
pabota

OOyueHue 1o JucHUIUIHHE «MaTeMaTHKay MPeaycMaTpUBAET AKTUBHYIO CAMOCTOSITENBHYIO paboTy
oOyyaromerocst. Ha camocrosTenpHyr0 paboTy oTBoanTcs 177 dacoB mo ouHOil hopme o0ydeHwHs,
432 yaca no 3a04HOi opme oOyueHus. B paznene 4 paGoyeld mporpaMmbl, KOTOPBIH Ha3bIBAETCS
«CTpyKTypa U colepKaHHe JUCLUIUIMHBD»Y, BCE Yachl CAMOCTOSTEIBHONW pabOThl pacIUCaHBI 110
TEMaM U BOIIPOCaM, a Tak )K€ yKa3zaHa HeoOXxoJuMmas ydeOHas Jureparypa: oOydarolmuiics u3ydaer
y4eOHBIN MaTepHal, pa3oupaeT NpuUMephl U pelIaeT pa3HOyPOBHEBbIE 3a7a4l B PAMKaX BBITOIHEHHS
Kak OOIIMX JOMAIIHUX 3aJaHU{, TaK U MHIMBUIYaJIbHbIX AoMmamHux 3axaHuit (M/13) u pacuetHo-
rpapuaeckux pador (PI'P). Ilpu BEIMONHEHWH OOMAIIHUX 3aJaHUid 0O0ydYaromeMycs CIexyeT
oOpaTuThCSL K 3ajadaM, pEIICHHBIM Ha TNPEIBIAYIIUX MNPAaKTHYECKUX 3aHATUAX, DPEIICHHBIM
JoMalmtHUM paboTaM, a TaKXKe K IpuMepaM, HPUBOAMMBIM JiekTopoM. Ecmm storo Oyzder
HEJIOCTATOYHO JUTS BBITIOJTHEHHS BCEH PabOTHI MOKHO JOTIOJHHUTEIHHO BOCIIONB30BATHCS yUEOHBIMU
OCOOMSMHU, IPUBEACHHBIMH B pazaene 6.1 «YdueOHas nmuteparypa». Eciny, HecMOTpst Ha M3y4eHHBINH
Marepuall, 33laHie BBINTOJHUTL HE YIAeTcs, TO B 00s3aTeIbHOM IOpsAKE HEOOXOJMMO IOCETHTh
KOHCYJIbTAIIHMIO TIPEIoIaBaTelis, BEAyIEero NpakTHYECKUe 3aHsITHS, /UM KOHCYJIbTAIHIO JIEKTOPA.
PI'P noymkHBI OBITH BBIIOJIHEHBI OOYYAalOIIMMCS B YCTaHOBIICHHBIE IIPENOJABaTEIeM CPOKH B
COOTBETCTBUH C TpeboBanusiMu kK odopmicHuio KP (TekcToBoit u rpaduueckoil yacrteil),
chopmyaupoBantbiM B Ilomoxennn «TpeOoBanus K O(OPMIICHHIO TEKCTOBOW U TpaduUuecKon
JoKyMeHTaIri. HOpMOKOHTPOIbY.

JUs oOGygaronxcs 3a04H0i popMbI 06yUeHHsI IPEeTyCMOTPEHO BBHIIOTHEHHE KOHTPOJIBHBIX padoT

IToxroroBska k
9K3aMEHY

IIpu moATrOTOBKE K IK3aMEHY HEOOXOJUMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JICKIMH, pabodyio
MpoTrpamMMy IUCIUILTAHBI, HOPMATUBHYIO, YIeOHYI0 U PeKOMEHIyeMyro JuTepaTypy. OCHOBHOE B
MTOJITOTOBKE K CIave IK3aMeHa - 3TO MOBTOPEHHE BCET0 MaTepHalia TUCIUIUIAHEL [Ipu MoAroToBKe K
caade dK3aMeHa 00yJaromuiics Becb 00beM padOTHI IOIDKCH pachpeiessaTh PAaBHOMEPHO IO JTHSM,
OTBEJICHHBIM JIJISI IIOATOTOBKH K SK3aMeHY, KOHTPOJIHPOBATh KaXK bl ICHb BHITIOJTHEHHE HAMEUCHHOM
paboTEL.

Juis ycrnenrHoH cjagu sK3aMeHa 1o Auciuuinee "MareMaTika" 00yJaroniiecs 0 KHBI IPUHUMATh
BO BHMMaHUE, YTO BCE OCHOBHBIE KaTETOPUH, KOTOPBIE YKa3aHbl B paboueil mporpaMMe, Hy>KHO 3HATh,
[MOHUMATh WX CMBICI U YMETh €r0 Pa3bsiCHUTh; YKa3aHHbIC B paboueil mporpamMme (HOpMHUPYEMBbIC
KOMIIETEHIIMH TOJDKHBI OBITh OCBOCHBI; MPAKTUYECCKUE 3aHATHS CIIOCOOCTBYIOT MOJIYyYEHHIO Oojiee
BBICOKOTO YPOBHSI 3HAHUH U, KakK CIeACTBHE, 00Jiee BHICOKOW OIEHKE Ha JK3aMEHE; TOTOBUTHCS K
9K3aMeHy HE0OXOMMO HAYMHATH C TIEPBOH JIEKIIUK U TIEPBOTO 3aHSATHUS

IToaroToBka
K 3a4eTy

[Ipu moaroroBke K 3a4eTy HEOOXOAWMO OPHMEHTHUPOBAThCA HAa KOHCIEKTHI JIEKINH, pabodyro
NIpOrpamMMy JAWCHUIUIMHBEL, HOPMAaTHBHYIO, YUEOHYIO U peKOMEHIyeMylo jmTeparypy. OcHOBHOEe B
MOJrOTOBKE K Cjaue 3a4eTa - 9TO IOBTOPEHUE BCEr0 MaTepuaa JUCIMUILIMHEL [ ychnemHoi ciauu
3ayera oOydaromuecs JOJDKHBI IPUHUMATh BO BHUMaHHE, YTO BCE OCHOBHBIC KaTETOPHHU, KOTOPHIE
yKa3aHsl B pabodeil mporpamme, Hy»KHO 3HaTh, IIOHMMaTh WX CMBICI M YMETb €r0 Pa3bsICHUTH;
yKa3aHHble B pabodell mporpamme (GOpMHUpYEeMble KOMIIETEHIMH IOJDKHBI OBITh OCBOCHBI;
MIPAaKTHYECKHE 3aHATHUS CIOCOOCTBYIOT MOJTY4YEHHIO O0jiee BHICOKOTO YPOBHSI 3HAHHH; TOTOBHUTBCS K
3a4eTy He0OXOAMMO HAUWHATH C IEPBOM JIGKIIMU F IEPBOTO 3aHATHUS

Kommiekc y4ueOHO-METOIMUECKNX MaTepHalloB MO BCEM BHJAM Yy4eOHOW [eATeNBHOCTH, NPEIyCMOTPEHHBIM paboueit
IIPOrpaMMOi THCHHMIUIMHBI, pa3MelleH B 3JeKTPOHHOHW HHpopmarmonHo-obpasoBatenpsHol cpene KpMKT Hpl'VIIC,




| JIOCTYIHON 00ydalomeMycsl 4epe3 ero JUIHbIN KaOuHEeT

Ipuaoxenue 1 k paGoyeid nporpamMme 1Mo JAMCIHMUILIMHE
b1.0.07 MaTematuka

®OH/J OHNEHOYHBIX CPEACTB
JJIA IPOBEACHHUSA TEKYLIEr0 KOHTPOJIA YCIIeBAeMOCTH
U IIPOMEKYTOYHOM aTTECTAIMH 110 TUCIUILINHE

b1.0.07 MartemaTuka



1 O01mHe noJ10KeHus

®onn oneHouHbIX cpeacTB (POC) sABISETCS COCTABHOM YacThiI0 HOPMATUBHO-METOAMYECKOTO
o0ecrniedeHurs CUCTEMbI OLICHKH KaueCcTBa OCBOEHUS 00y4JaroluMuUCs 00pa3oBaTeIbHOM IPOrpaMMBI.

@DOHJ  OIEHOYHBIX CPEACTB MpEAHA3HAYECH JUIS  WCIOJB30BAaHUS  OOydYarOIUMHUCH,
mpenojaBaTeNsiMy, aJMUHUCTpanuei WHCTUTyTa, a TakkKe CTOPOHHUMH 0OOpa3oBaTeIbHBIMU
OpraHM3alsIMH JUIs OIICHUBAHHUS KadecTBa OCBOCHHUS OO0pa30BaTEIbHOW MPOTpaMMbI M YpPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHIMI Y 00y4Jaromuxcs.

Zamauamu ©OC gaBagroTCs:

— OLIEHKA JTOCTHMKEHHUI 00YJarOIIUXCS B TPOIECCe U3YUCHHSI TUCITUTUTHHEI;

— o0ecrnieueHre COOTBETCTBUS PE3YJIbTaTOB 00yUeHus 3a1ayaM Oyayiien npodeccuoHaIbHON
NESATEILHOCTH Yepe3 COBEPIICHCTBOBAHME TPAJAMIIMOHHBIX U BHEJIPEHUE MHHOBAIIMOHHBIX METOJOB
oOyueHus: B 00pa3oBaTelbHBII Mpoliecc;

— CaMOIMOJITOTOBKA M CAMOKOHTPOJIb 00YUaIOIUXCs B MPoIiecce 00yUdeHusl.

@DOHJ| OLIEHOYHBIX CPEICTB CHPOPMUPOBAH HA OCHOBE KIIOUEBBIX MPUHIIUIIOB OICHUBAHUS:
BaJINIHOCTh, HAJIS)KHOCTh, 00BEKTHBHOCTh, Y3PPEKTUBHOCTD.

J1J1 oLleHKH YPOBHSI CPOPMUPOBAHHOCTU KOMIIETEHIIUHN UCIIOJIb3YETCSl TPEXypPOBHEBAS CUCTEMA!

— MHUHHMAJILHBIA YPOBEHb OCBOCHHUS, 00S3aTEIBHBIN JIJISI BCEX 00YUYAIONIUXCS 10 3aBEPIICHUIO
OCBOEHUS 00pa30BaTEIbHON MPOTPAMMBI; 1aeT o0liee IPeCTaBICHUE O BHIE IEATEIbHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSIX (PYHKIIMOHUPOBAHUS OOBEKTOB MPOPECCHOHAIBHON ICSITEILHOCTH, METOJOB U
QITOPUTMOB PEIICHUS MPAKTUYECKUX 33]1aY;

— 0a30BBIf  YPOBEHb  OCBOCHHS,  NPEBHIIICHHEC  MHHHMAJIBHBIX  XapaKTEPHCTHUK
chOpPMUPOBAHHOCTH  KOMIIETCHLIMH;  TO3BOJSET  peliarb  THUIOBBIE  3aJayd, IPUHUMATH
npodeccCHOHATLHBIC U YIIPABICHUSCKUE PEIICHUS 110 H3BECTHBIM aJITOPUTMaM, ITPABHIIAM U METOINKAM;

— BBICOKMH YPOBEHb OCBOEHHS, MAaKCHMallbHO BO3MOXHAasl BBIPAKEHHOCTb XapaKTEPHCTUK
KOMIIETECHIINI; TpeArnoaraeT roTOBHOCTh pElIaTh MPAKTUYECKUE 3a/a4d TMOBBIIICHHOW CII0KHOCTH,
HETUIIOBBIE 3aJaud, MPUHUMATh NPOPECCUOHANBHBIE M YMNPABICHUYECKHE PEIICHUS B YCIOBHSX
HETIOTHOW OMpPEICIEHHOCTH, IIPU HEJIOCTATOYHOM JOKYMEHTAJIHbHOM, HOPMAaTUBHOM U METOAMYECKOM
o0ecreveHn!.

2 IlepeyeHb KOMIEeTeHIMH, B JOPMUPOBAHNH KOTOPBIX YYACTBYeT JMCIUIIJIMHA.
IIporpamMma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHIA.
Ioka3aTein OHeHUBAHUA KOMIIETCHIMI, KPUTEPUH OLEHKH

Jucuunnuna b1.0.07 «Marematuka» ydacTByeT B pOPMHUPOBAHUN KOMIETEHIUI:

VYK-1 CnocobeH ocymecTBIsATh IOUCK, KPUTUYECKUH aHaau3 M CHUHTE3 HH(pOpMaluuy,
MIPUMEHSTh CUCTEMHBINA NOIXO/ JIs1 PEIIEHUS IOCTaBJICHHBIX 33/1a4;

OIIK-1 CnocobeH mpUMEHSATh €CTECTBEHHOHAYUYHbIE M OOIIEHH)KEHEPHbIE 3HAHMS, METOJIbI
MaTeMaTHYeCKOro aHaJIN3a U MOAETHPOBAHUS B IPO(PECCHOHATBHOM NeATETbHOCTH.

IIporpaMma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI 3a04Has popMa 00ydeHHs
HaumenoBanune
HanmenoBanue Ko
OLIGHOYHOT O
KOHTPOJIBbHO- OOBeKT KOHTPOIIS (TIOHATHSL, TeMa / pazien MHIMKaTOpa
Ne | Henens cpencraa
OLIEHOYHOT' O JUCLUIUIMHBI, KOMIETEHIUS, U T.[.) JOCTHXCHHS
MepOl'IpI/IﬂTI/IH KOMIICTCHIIUHU (q)opMa
IPOBEICHHS)

Kypc 1, ceccusi YcTaHoBOYHasI

Tema 1.1 «Matpusl W JACHUCTBUS C HHUMH.

3amauu ¥ 3a0aHUs
Omnpenenurenn BTOPOro, TPETHET0O U M —TO

Tekyuuit . K-1.1; €NPOAYKTUBHOTO
1 yt MOPSIKOB, ux CBOMCTBA. Pasnoxxenne YKL, penpony
KOHTPOITh OINIK-1.5 YPOBHs
ompenenuTens Mo crpoke (crondiy). ObpaTHas
(MCBMEHHO)
MaTpHLA»
5 Texymmii Tema 1.2 «Cucrempl JIMHEHHBIX YpaBHEHHH, VK-1.1; 3amauu ¥ 3a0aHUs
OIK-1.5

KOHTPOJIb OCHOBHBIC IIOHATHUA. Pemenne CHCTEM n PEOPOAYKTUBHOI'O




JIMHEWHBIX ypaBHEHUH C M  HEU3BECTHBIMU
meronoM Kpamepa. Penienue nuHEHHBIX cUCTEM
MetogoM 'aycca»

YPOBHS
(TMCBMEHHO)

Tema 2.1. «BexTopsl. JIuHeliHbIE Onepauy HaJl YK-1.1;
BEKTOpaMH B TeoMeTpudeckoii popme. [Ipoekuns OMK-1.5
BEKTOpa Ha 0Ch, OCHOBHBIE TEOPEMBI O 3anauu U 3a1aHUS
3 Texymuii npoekiusx. JInnelHas 3aBUCUMOCTb BEKTOPOB. PENpOTyKTUBHOTO
KOHTPOJb ITonsarue 6a3uca. JlekapToBbl KOOPIUHATEI YPOBHS
BEKTOPA, [UIMHA ¥ HANIPABIISFOLINE KOCHHYCBI (TMCBMEHHO)
BekTopa. CKasIpHOE ITPOU3BECHUE BEKTOPOB,
€ro CBONCTBA, KOOPJMHATHOE BBIPAXKECHHE)
Tema 2.2 «BexTopHOE B CMeIIaHHOE YK-1.1;
N OTIK-1.5 3amauu 1 3a0aHAS
. MIPOU3BEACHIE BEKTOPOB, MX CBOWCTBA U
Texymuii N PENPOAYKTUBHOTO
4 reomeTpudecknii cMeici. KoopanaatHoe
KOHTPOITb YpOBHS
BBIPA)KEHUE BEKTOPHOT'O U CMEIIAHHOTO
(mUCBMEHHO)
MIPOU3BEACHUS»
Tema 3.1 «IIpsamas Ha miockocTy. Paznuunsie YK-1.1; 3anauu U 3a1aHUS
5 Texymuii (opMBI ypaBHEHHS IPSIMO Ha IUIOCKOCTH. YTOJ ONK-1.5 PENpOTYyKTUBHOTO
KOHTpPOJb MeXJy IpIMBIMU. PaccTosiHUE OT TOUKH 10 YPOBHS
TIPSIMOIA» (IMCBMEHHO)
Tema 3.2 «IIpsamMast 1 IIOCKOCTH B IPOCTPAHCTBE. YK-1.1;
YpaBHEHUS TUIOCKOCTH U MPSMOU B OTK-1.5 3amauu v 3a1aHUs
6 Texymmii MIPOCTPAHCTBE. YTOJI MEXAY IUIOCKOCTAMH. YTOI PENPOAYKTUBHOTO
KOHTPOJITb MEXIY MPSIMBIMHU. YTOJI MEKAY NPSIMOH YpOBHSA
IUTOCKOCTBI0. PaccTosiHIE OT TOYKH 110 (TMCBMEHHO)
TUTOCKOCTI
VK-1.1; 3agaun ¥ 3agaHus
7 Texymmii Tema 3.3 «KpuBbie BToporo nopsiaka: ONK-1.5 PEnpOaYKTUBHOTO
KOHTPOITb OKPYXKHOCTb, 3JUTUIIC, THIIepOoIa, napadomar» YpOBHSA
(IHCBMEHHO)
. YK-1.1; KontponbHas
g Texymuii Tema 3.6 «BexropHas anreOpa. AHamuTH4IeCKas OIIK-1.5 a%OTa
KOHTpPOJIb TeOMETpHS» p
(IMCBMEHHO)
Tema 4.3 «IIpenen pynkipm. OTHOCTOPOHHHE YK-1.1;
npeesbl. beCkoHeYHO Majibie 1 OECKOHEUHO OTK-1.5 3amauu v 3a1aHus
9 Texymuii Oounbinue GYHKIUH, UX cBOHCTBAa. OCHOBHBIC PENpPONYKTUBHOTO
KOHTPOITb TeopeMbl 0 npezenax QyHKnui. MaTemaTnieckue YpPOBHS
HEOIpeIeICHHOCTH. 3aMevaTesIbHbIE MPE/IEIbL. (TMCBMEHHO)
AcumnToThl rpadhuka QyHKIHN
Tema 4.4 «HenpepsIBHOCTH (DYHKIIUU B TOUYKE. VK-L.1;
OHOCTOPOHHSISI HETIPEPHIBHOCTb. ONK-1.5 3agaun v 3a7aHus
10 Texymmii HenpepsIBHOCTE yHKIIMN HA OTpPE3KE. PENpOyKTHBHOTO
KOHTPOITb HenpepsIBHOCTB cI0XKHON 1 00paTHOH (QYyHKIHH. YPOBHS
HenpepbIBHOCTB 31eMeHTapHbIX (yHKIMH. Toukn (mMcBMEHHO)
pa3pbiBa PYHKIWH, UX KJIACCU(DHUKALIISDY
Tema 5.1 «IIponsBogHas QyHKIHH, €€ YK-1.1;
TEOMETPUYECKUH U MEXAaHUYECKUN CMBICIL. OTK-1.5
3anauu U 3aaHU
Huddepernupyemocts GyHKIMH. CBA3b MEXIY CIIPOAYKTHBHOIO
1 Texymmii 1 epeHInpyeMOCTbIO U HENPEPBIBHOCTHIO. perp };BHﬂ
KOHTPOJIb IpaBuna quddepeHnrpoBaHus GyHKIHIA. (HH};I; MEHHO)
[IpousBonHas obparHoit pyHkmu. [IponsBogHas
CIIOXHOH (yHKIIMH. Bbuncienne mpou3BoIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIIHI
Tema 5.2 «Inddepenman pyHKINH, €TO VK-L.1; 3agauu v 3a7aHUs
Texymuit reoMeTpuuecKuil cmbici. IHBapuaHTHOCTh OIK-1.5 PENpOTYyKTUBHOTO
12 KOHz ollb ¢dopmbl uddepenIana NepBoro nopska. YpPOBHS
p [IpousBoaHbIe BEICIINX MOPsAAKOB. IIpaBuino (MMCBMEHHO)
Jlonuramns»
Tema 5.3 «Yci0BHsSs MOHOTOHHOCTH (DYHKIIHH. YK-1.1; 3amauun v 3aaHAS
Texywuit OKcTpeMyMBbl PYHKITUH: HE00X0AUMOE U OTK-1.5 PEnpOAYKTUBHOTO
13 KOHz ollb JnocTatouHsle yeinoBus. Hanbonbmee u YPOBHS
p HaMMEHBIIIee 3HAaYeHUS (PyHKITUH, (MCBMEHHO)
nubdepeHIpyeMoi Ha OTPE3Ke»
14 Texymuii Tema 5.4 «MccnenoBanue BBITYKIOCTH rpaduka YK-1.1; 3amauun v 3aqaHAS
OIIK-1.5

KOHTPOJIb

¢ynkiun. Touku nepernba. Obmas cxema

PENpPOSTYKTUBHOTO




HCCIIeA0BaHMS (QYHKIIMH U TOCTPOSHHUS €€ YpOBHS
rpadukay (TMCHMEHHO)
Paznen 1. JIuneitnas anreOpa. VK-1.1; TecTHDOBAHIE
Paznen 2. DieMeHTHI BEKTOPHOH alreOphl. OMK-1.5 (KOMHLF:OTe -
15 dopma IPOMEKYTOUHON Paznen 3. AHanutudeckas reoMeTpus. TeXHOHOFEI/I)
aTTeCTalluU — IK3aMEeH Paznen 4. Beenenue B MaTeMaTHUECKUI aHAIN3. Cobecenopatie
Paznen 5. JluddepennmansHoe ucuncieHne (yeTHO)
(YHKIMY OHOU TIepeMeHHOU Y
Kypc 1, ceccust 3umHss
. YK-1.1; 3agauu 1 3anaHus
Tema 6.1 «IlepBooOpasnas. HeompeneneHHBIH OIIK-1.5 eTIPOYKTHBHOTO
1 Texymmii WHTETpajl, ero CBOWCTBa. TabnWia MHTErpaoB. penp };BHﬂ
KOHTPOJIb 3aMeHa TEpEeMEHHOW TIpH HHTETPHUPOBAHUU. (HH};iMeHHO)
WuTerpupoBaHme Mo 9acTsIM»
YK-1.1; 3a1auu U 3a0aHAS
Tema 6.2 «UHTErpHUpOoBaHHE parMOHAIHHBIX OTIK-1.5 eIIPOYKTHBHOTO
5 Texymmii npobeit. WurerpupoBanue HEKOTOPBIX penp };BHH
KOHTPOJIb HUPPaLMOHATBHBIX u TPUTOHOMETPUUECKHUX (HH};E MCHHO)
BBIPKEHUI
Tema 6.3 «3anaun, MPUBOISAIINE K TOHATHIO YK-1.1; 3agauu U 3a1aHUs
Texyuuii oTIpeJieIeHHOT 0 HHTerpaia. OnpeaeaeHHbIH OIK-1.5 PENpPOTYyKTUBHOTO
3 KOHz olb uHTEerpal, ero ceoiicrea. opmyna HerotoHa- YPOBHS
p JleiiOHuIa, ee MPUMEHEHHE /ISl BEIYUCIICHHS (mHCBMEHHO)
OTIPENICIIEHHOTO MHTETPAJIa)
VK-1.1; 3agaun ¥ 3agaHus
OTK-1.5 PETPOTYKTUBHOTO
4 Texymmii Tema 6.4 «I'eomeTpuyecKue 1 MEXaHUUECKHE OBHSL
KOHTPOJIb MIPUJIOKCHHUS OIIPECIICHHOTO HHTETPAJIay yP
(TTMCBMEHHO)
VK-1.1; 3anauyu U 3aJaHUs
Tema 6.5 «HecoOcTBEeHHBIE HHTETPAIEI C OIlK-1.5 eﬁ ox KTHI];H oro
5 Tekyuit 0CCKOHCUHBIMU MPEICIaMU 1 OT perip };BHH
KOHTpPOJIb HEOTrpaHUYEHHBIX (DYHKIUH, IX OCHOBHBIC yp
CBOMCTBa» (IHChMEHHO).
. YK-1.1; KonTponbHast
6 Tekyuit Tema 6.7 «HTerpanbHOE HCYHCTICHUAE PYHKITUU OIIK-1.5 pa%OTa
KOHTPOJIb OJIHO NTEPEMEHHOIN»
(IMCBMEHHO)
VK-L.1; 3a1aun U 3aJaHUA
Tema 7.1 « DyHKIIMH HECKOIBKUX NMEPEMEHHBIX. OIIK-1.5 CIIPOLYKTHBHOTO
7 Texymmii [Ipenen u HenmpepbIBHOCTL. YacTHbBIE perp };BHH
KOHTPOJIb npousBonHble. uddepennnan. YactHoie (HH};I; MeHHO)
MIPOU3BOTHBIE BBICIINX MOPSAKOBY
VK-1.1; 3aa4yu U 3a0aHAS
Texymuit Tema 7.2 «xkcTpeMyMbl PYHKIMHA HECKOIBKIX OTK-1.5 PEnpOaYKTUBHOTO
8 KOHz ollb nepeMeHHbIX. HeoOXxoamMoe n 1ocTaToqHOe YpOBHS
p YCIJIOBUS DKCTPEMYMay (MTMCBMEHHO).
VK-1.1; Bagauu 1 3agaHAS
. Tema 8.1 «/IBoitHOI1 MHTETpas, CBOMCTRA. OTK-1.5 PENPOIYyKTUBHOTO
Tekyuumit i
9 KOHIPOID CBelleHHE KpaTHOTO MHTETpalia K MOBTOPHOMY. YPOBHS
p IIpunoxxenus BOMHBIX UHTEIPATIOB) (mMCBMEHHO)
VK-1.1; 3a1auu ¥ 3a0aHAS
. Tema 8.2 «KpuBonuHeiiHble HHTErpabl, UX OMK-1.5 PEenpOAYKTUBHOIO
Texymmii ’
10 KOHTDOID cBoiicTBa u BbruucieHue. [Ipunoxenus YPOBHS
p KPUBOJIMHEWHBIX HHTETPAJIOBY (TMCBMEHHO).
Tema 9.1 «IloHsITHE KOMIUIEKCHOTO YHCIA, YK-1.1;
anredpandeckas popmMa KOMIUIEKCHOTO YHCIIA. OTK-1.5 Sanaun 1 3aNaHms
. N3o6paskeHne KOMIUIEKCHOTO YnCIia Ha A o
Texymmii PETPOTyKTHBHOTO
11 IJIOCKOCTH, TPUTOHOMETpHUeckas Gpopma
KOHTPOJIb s YPOBHS
KoMIuTeKcHoro uncia. @opmyna Difnepa, (nHChMEHHO)
MoKa3aTebHas (hopMa KOMIUIEKCHOTO YHCIIA.
JefcTBHS ¢ KOMIUIEKCHBIMU YUCIAMUY




Tema 10.1 «3agaun, IPUBOASIINE K YK-1.1;
i depeHInanbHBIM YPaBHEHUSM. OMK-1.5
Juddepennmanbabie ypaBHEHHS TIEPBOTO 3agaun U 3aJaHUs
Texymwit nopsaxa. 3agaua Kommm. Teopema PEenpOAYKTUBHOIO
12 KOHz ollh CYIIECTBOBAHUS U €AUHCTBEHHOCTHU PEIICHUS YPOBHS
p 3agaun Komu. OcHOBHBIE KJIacChl ypaBHEHUI], (mUCBMEHHO)
HHTErpUpyeMbIe B KBaJpaTypax: C
Pa3AeNAIOINMHUCS IEPEMEHHBIME, OHOPOIHBIE,
nuHeWHble, bepHymmy
YK-1.1; 3a1auu U 3a0aHAS
Texymit Tema 10.2 «/IuddepeHnnansaeie ypaBHEHUS OTK-1.5 PEnpOaYKTUBHOTO
13 KOHz olb BEICIINX TOPSIIKOB. 3anavya Komu. YpaBaeHms, YPOBHS
p JIOITy CKAIOIITIE TTOHMKEHUE TTOPSIKAY (TMCHMEHHO)
Tema 10.3 «JIuHeitHO 3aBUCUMBIE U IMHEWHO YK-1.1;
HE3aBHCUMBIE CUCTEMBI GyHKIMU. OnpenennTenb ONK-1.5
Bponckoro. YcinoBus TMHEHHON 3aBUCUMOCTHU U 3agaun U 3aaHUsL
Texyrmuit HE3aBHCUMOCTH CUCTEMbI (PYyHKIMI Ha OTpe3Ke. PEnpoayKTHBHOTO
14 KOHz ollb Jluneiinsle onHOpoaHbIe MU depeHnnanbHbIe YPOBHs
p YpaBHEHHS N-TO IOPs/IKA, CTPYKTypa 00I1ero (mUCBMEHHO)
pemenus. Pemenne TMHEHHBIX OHOPOAHBIX
i hepeHnnanbHbIX YPaBHEHUH ¢ TOCTOSHHBIMA
ko3 punreHTaMUY
Tema 10.4 «JInHeHHBIC HEOTHOPOTHBIE VK-1.1; 3amauu ¥ 3a0aHus
Texyumuit i epeHnnanbHbIe ypaBHEeHNS N-TO MOPSIIKa, ONK-1.5 PENPOAYKTUBHOTO
15 KOHz olb CTpYKTypa ob1iero pemnreHus. JInHeitHbIe YPOBHS
p muddepeHnranbHbIe YpaBHEHUS CO CIICITHATBHON (TMCBMEHHO)
NIpaBoO 4acThIO»
Tema 10.5 «HopMmanbHble cuCTEMBI YK-1.1; Saxatn i 3aNaAHNs
. i depeHnnanbHbIX ypaBHeHui. 3anada Komn. ONK-1.5 A A
Texymuii N PENpPOaYKTUBHOTO
16 MeToab! peleHus CUCTEM JIMHEHHBIX
KOHTpPOJIb . YPOBHs
i depeHnnanbHbIX YPaBHEHUI C TOCTOSHHBIMU
(mMCBMEHHO)
K03 punmeHTAMI
Pazpnen 6. HTerpansHoOe ncuncienne GyHKIUH VK-L1;
OJIHOM MepeMEHHOM. OTK-1.5
TectupoBanue
Paznen 7. lnddepenHnmanbHOE HCUHCTICHNE
. (KOMIIBIOTEpHBIE
17 ®dopma MpoMexRyTOUIHOH (YHKIMH HECKOJIBKHUX NTEPEMEHHBIX. TeXHOMOMH)
aTTecTally — SK3aMeH Paznen 8. IHTerpansHoOe ncuncinenne GyHKIUHN
CobecenoBanne
HECKOJIBKUX TIEPEMEHHBIX
(ycTHO)
Pasnen 9. KommiekcHble yucia.
Paznen 10. [IuddepenunanbHble ypaBHEHUs!
Kypc 2, ceccusi YcTaHOBOYHasI
Tema 11.1 «Yucnossie psijibl. CXOJUMOCTb psijia. YK-1L.1; 3a1aun 1 3aJaHUs
Texyuii Cymma psna. Heo6xoaumoe ycinoBue OIK-1.5 PENpPOAYKTUBHOTO
1 KOHz ollb CXOMMOCTH psiia. 3HAKOMIOJIOKUTETIbHbIE PSI/IBL. YPOBHs
p JloctaTouHble MPU3HAKU CXOAUMOCTH (mMCBMEHHO)
3HAKOIOJIOKUTEIIBHBIX PSIIOB)
Tema 11.2 «3HaKONEpPEMEHHBIC PSIIBL. YK-1.1; 3amaun U 3a1aHusI
Texymuit AOGcComoTHas U yCIOBHAS CXOIUMOCTb. [Ipn3Hak OMK-1.5 PENPOTYKTUBHOTO
2 KOHz ollh Jleitoauma. ColicTBa aOCOIOTHO CXOQAIINXCS YPOBHS
p psnoB. OueHKa NOrPeNTHOCTH, AOIYILEHHON MPH (TMCBMEHHO)
3aMeHe psiia YaCTHYHOU CyMMOM»
Tema 11.3 «DneMeHTBI (GYHKIIMOHAIBHOTO VK-L.1;
OIIK-1.5 3agauu v 3a7aHUs
a"anuza. @yHKIMOHANBHBIE psiybl. OOMacTh
. PENpOTYyKTUBHOTO
3 Texymmii CXOJIMIMOCTH, METO/IbI €€ OIPEICIICHHSI. oBHS
KOHTPOJIb PaBHomepHas cxonumocts. [TpusHak yP
. o (MMCBMEHHO)
Betiepmrpacca. CBoWicTBa paBHOMEPHO
CXOJIAIINXCSI PSIIOBY
Tema 11.4 «Crenennsie psiabl. Teopema AGens. YK-1.1; 3ajauM U 3a7aHUs
4 Texymmi Panuyc cxonpumoctu. Psansl Teiinopa u OTK-1.5 PENPOAYKTUBHOTO
KOHTPOJIb Maknopena. Paznoxenne GyHKIINN B CTETIEHHbBIE YPOBHS
psizbl. [IpusioskeHus CTeNeHHBIX PSIOBY (IMCHMEHHO)
. YK-1.1; 3ajauu U 3a1aHuUs
5 Texymmii Tema 12.1 «Tpuronomerpuueckue psizibl Dypbe. OIIK-1.5 eﬁ o KTHJ;HOFO
KOHTPOITb Psinp1 @ypbe Ui YEeTHBIX U HEYETHBIX (QyHKINH, penp yp}:)BHH




JUTst QYHKIIMHA ¢ TIPOU3BOJIBHBIM TIeproioM 21, mis (TMCBMEHHO)
HENEPUOIMUCCKUX (DYHKIUIDY
Texymmii YK-1.1; Kontponbnas
6 KOHz olh Tema 12.3 «Paasi» OIIK-1.5 pabota
P (IUCBMEHHO)
VK-1.1; 3agauu ¥ 3aJaHUs
. OTK-1.5 PENPOAYKTUBHOTO
7 Texymmmii Tema 13.1 «/IuckpeTHast MaTeMaTHKa: 3JIEMEHTHI OBHS
KOHTPOJIb TEOPHH MHOXKECTB ¥ KOMOMHATOPHUKID) (HH};E MEHHO)
Tema 14.1 «Ciyqaitaeie coOsrTus. Anredpa YK-1.1;
COOBITHI. DIeMeHTapHas TEOPHS BEPOSTHOCTEH. OIK-1.5
PazmiaHbIe TOAXOIBI K OTIPEICIICHUIO
3amauu ¥ 3a0aHus
BEPOSATHOCTH COOBITHS. TeopeMbl CI0KEHUS H
. o PETIPOTYKTHBHOTO
] Texymmi YMHOKEHUSI BEPOATHOCTEN. Y CIIOBHBIE OBHSL
KOHTPOJIb BEpOSITHOCTH. DOpMyIia MOJTHOM BEPOSITHOCTH. (HH};iMeHHO)
®opwmynsl baiieca. [locnenoBarenbHOCTh
HEe3aBUCHUMBIX UcTibiTaHui bepHymiu. ®opmyna
bepuynnu. [IpenensHble TEOpEMBI B CXEMeE
bepryinm»
Tema 14.2 «Ciydaiinele BenuuuHbl. DOpMBI YK-1.1;
3aKOHA pacmpeaesieHus] AUCKPETHON U OTK-1.5
HEIpPEPBIBHON Cily4yailHON BennYuHbL. OCHOBHBIE
YHCIIOBBIC XapaKTCPUCTUKH CITyIaiHBIX BEITHIHH.
HavanpHbIC 1 ICHTpaIbHBIC MOMEHTHI BBICIITHX
3amaun v 3aJaHAS
mopsiAKoB. OCHOBHEIEC 3aKOHBI PaCIIpeICIICHHS
. N N k PETPOITYKTUBHOTO
9 Texymmii JTVICKPETHOM CIy9aliHOW BEINIHHBI: OBHS
KOHTPOJIb ounoMmanbHOE, [lyaccoHa, reoMeTprIecKoe. (nu}::rz), MEHHO)
OcHOBHBIE 3aKOHBI paclpeiesIeHns] HeMPepPbIBHON
CIIy4aiiHO! BEJIMYUHBI: PABHOMEPHOE,
NoKa3aTeJIbHOe, HOpMaJIbHOE pacrpesieieHue.
3aKoH OOJBIINX YHCET: HEPABEHCTBO M TeOpeMa
UYeOriiera, TeopeMsl bepHynu u JlsmyHoBa.
LlenTpanpHas npenenpHas TeopeMay
o VK-1.1; 3amauu ¥ 3a0aHus
. Tema 14.3 «/IBymMepHbIe ciiyyaiiHble BETUYHHBI, OIK-1.5
Texymmii : PETIPOITYKTUBHOTO
10 3aKOHBI PaCHpeICTICHHS, YUCIOBBIC
KOHTPOJIb YpOBHSI
XapaKTePUCTHKID) (1IHichMeHHO)
. VK-1.1; KontponpHas
1 Texymmi Tema 14.5 «/luckperHas MaremaTtuka. Teopus OIIK-1.5 a%OTa
KOHTPOJIb BEPOSATHOCTEH» (HI/IF(’:LMG:HHO)
YK-1L.1; TectupoBanue
Paznen 11. Pagpr. OIIK-1.5 (KOMIIBIOTEpHEE
DopMa IpOMEKYTOUHOU Paznen 12. Pagsr @ypee.
12 TEXHOJIOTHH)
aTTECTALUU — dK3aMEH Paznen 13. JluckpeTHast MaTeMaTHKa. Cobece0Bane
Paznen 14. Teopus BeposiTHOCTEN (yeTHo)
Kypc 2, ceccusi 3umMHssA
Tema 15.1 «MaTemaTnueckasi CTaTHCTHKA. YK-1.1;
CraTucTuueckre MeTO bl UCCIIeIOBAHUS OTK-1.5
3aBUCHMOCTH TJIAHUPOBAHUS DKCIIEPUMEHTA,
00pabOTKH IKCIIEPUMEHTAIFHBIX JAHHBIX. P —
I'eHepanbpHAas COBOKYMHOCTE. BrIOOpKa.
. N PETPOTYKTUBHOTO
1 Texymmii CratucTuueckuil psa. IMIUPUUECKOe oBHSL
KOHTPOJIb pacnpenenenue. [lonuron. ['ucrorpamma. (HH}:E, MEHHO)
Cpennee 3HaueHue, pa3dopoc. ToueuHsie U
WHTEPBAIBHBIE OIIEHKH TTapaMeTPOB
pacnpenenenus mo Beioopke. CTaTucTHUECKAs
nposepka runore3. Kpurepuii cornacus
ITupcoHay
Texyiumii YK-1.1; KoHnTponbHas
2 KOH?L(I)HB Tema 15.3 «CraTuctuyeckas mpoBepKa THIIOTE3) OTK-1.5 pabora
P (IMCBMEHHO)
. YK-1.1; 3amaqu u 3aaHUS
3 Texymmii Tema 16.1 «2neMeHTHI TEOPUN KOPPEIISALIUU: OIIK-1.5 CIIPOLYKTHBHOIO
KOHTPOJIb KOPPEIAIUOHHBI MOMEHT, K02 (OUIIECHT perp yp}:)BHH




Koppensium, perpeccus. Koppensimonnoe (TMCBMEHHO)
OTHOIIICHHCY
Tema 17.1 «Cnyuaiinsle npoueccsl. MapkoBckue YK-1.1;
uenu. O0mwe nousaTust. Kinaccupukarus OIIK-1.5
cocTOsiHUI. MapKOBCKHUE 1IN ¢ KOHEUHBIM
YHCIIOM COCTOSIHUI U TUCKPETHBIM BPEMCHEM. 3amaun U 3a1aHuUs
4 Texymuii MapKOBCKHE [IEMTU ¢ KOHSYHBIM YUCIIOM PEIPOTYKTUBHOTO
KOHTPOJIb COCTOSIHUH U HEMPEPHIBHBEIM BPEMCHEM. YPOBHS
WuTencuBHOCTH nepexonoB. Cucrema (TMCEMEHHO)
Kommoroposa. 3agaqu, cBS3aHHBIE C
yIpaBJIEHHEM IPOIeccoM mepeBo3ok. [Iporeccht
THOSNH M Pa3MHOKEHUS»
Tema 18.1 «OcnoBHble mousTHs o CMO, VK-1.1;
knaccupukaust CMO. OcHOBHEIE OlIK-1.5
xapakrepuctukn CMO u CBA3U MKy HUMU.
[ToHATHS O BXOMASAIIEM U BBIXOASIIEM MOTOKE. 3amauu U 3a1aHUs
5 Texymmii CMO c oTka3aMu, ¢ OTPaHUYCHHOH U PEMPOTyKTUBHOTO
KOHTPOJIb HeorpaHUueHHOI ouepeabto. [lokazarenu YPOBHS
a¢pextuBHOCTH. CMO € OrpaHHYCHHBIM (TMCBMEHHO)
BpeMeHeM oxufaHud. 3amkHyTeie CMO.
[Noxazatenu r3¢dpexrtuBHOCTH. [IpakTHUecKoe
MIPUMEHECHHE TEOPUH MacCOBOTO 0OCTYKHBAaHUS
Tema 19.2 «IlocTpoeHHE TEOPETHIECKOTO VK-1.1; 3amauu ¥ 3a0aHus
6 Texymmii pacrpeneneHus 1Mo SKCIepuMeHTaIbHBIM OTK-1.5 PETPOITYKTUBHOTO
KOHTPOJIb naHAbIM. CTaTHCTHYECKOE MOJCITNPOBAHHE YpOBHS
CITYJalHBIX COOBITHH, BETUYHH, QYHKITHID (IMCHMEHHO)
Tema 19.3 «CraTuctuieckoe MOACITHPOBAaHUE VK-1.1; 3amauu ¥ 3aMaHAs
7 Texymmmii TEXHOJIOTHIECKOTO IIpoIiecca C YIeTOM ero ONK-1.5 PETPOTYKTUBHOTO
KOHTPOJIb 3aJJaHHBIX BEPOSITHOCTHBIX XapaKTCPUCTHK U YPOBHS
nokazatesield 3QHeKTHBHOCTH (IMCBMEHHO)
Texymmii VK-1.1; 3agauu 1 3agaHNS
Y Tema 19.6 «I'paduueckoe penicHne 3a1auu OIK-1.5
KOHTPOJIb N : PETNPOTYKTUBHOTO
8 JIUHEWHOTO MPOTrpaMMHUpoBaHus. THITBI peLICHHUS
YPOBHS
3JIT»
(IMCBMEHHO)
Tekyuit VK-1.1; 3agauu ¥ 3agaHN
OIIK-1.5
KOHTPOJIb CIPOTYKTHBHOTO
9 P Tema 19.7 «Cumnnekc-meron pemenus 3J11» PeHpoay
YpOBHS
(IHCBMEHHO)
Texymuii VK-1.1; 3agauu U 3a1aHUs
yi Tema 19.8 «IlocTpoenue u peuieHue OIK-1.5 A .
KOHTPOJIb N . . . PETPOTYKTUBHOTO
10 JBOIicTBeHHOH 3a7aun. CBsI3b peLICHUI NPsAMO U OBHSL
JIBOMCTBEHHOM 3a7a4» M
(IMCBMEHHO)
Texymmi Tema 19.9 «HaxoxaeHue onopHOro mjiaHa YK-1.1; 3agaun v 3agaHus
1 KOHTPOJIb METOJIaMH CEBEPO-3aMaJHOTO yria U OIK-1.5 PENpPOAYKTUBHOTO
HaMMeEHbIIEH cTOMMOCTH. ONTUMH3AIIHS YPOBHS
peuIeHHs METOI0M MOTEHIIMAJIOBY (IMCBMEHHO)
Texymmmii VK-1.1; 3agauu 1 3agaHAS
KOHTPOJIb OTK-1.5 pENpOTYKTHBHOTO
12 Tema 19.10 «Pemienne 3a1a4u 1EIOYNCICHHOTO ypOBHSI
MPOrpaMMHUPOBaHUS METOIOM [ oMopI»
porp p A p (MIMCHMEHHO).
Pazmen 15. MaremaTryecKasi CTaTHCTHKA. VK-L1;
Paznen 16. O6paboTKa OIBITHBIX JaHHBIX OlIK-1.5
CHCTEMBI CITyJaiHBIX BEIIMYHH. DIIEMCHTBI
N TectupoBanue
TEOPHH KOPPEIIAIIHIA.
. N (KOMITBIOTEpHBIE
dopMa IpoOMEXYTOUHOM Paznen 17. Ciyuaiinsie npoueccel. Lenu
13 TEXHOJIOTHH)
arTecTaluyy — 3a4eT Mapkosa.
CobecenoBanne
Paznen 18. OCHOBBI TEOPHH CHCTEM MAaCcCOBOTO (ycTHo)

obcmyxuanus (CMO).
Paznen 19. JIuneitHoe mporpaMMHUpOBaHHE.
OCHOBHBIE TIOHITHS TEOPUU CeTei

Onucanue nokasaresied 1 KpuTepueB OLlEHUBAHMS KOMIIeTEHIIMA.

Onucanue MKAaJ OlICHUBAHUA




KonTponb kauecTBa 0CBOEHUS AUCHMILTUHBI BKIIIOYAET B ce0s TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH
U MIPOMEXYTOUHYIO aTTECTAlUUI0. TeKyluid KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHAS ATTECTALIUS
oOydaroluxcsi TPOBOASTCS B LEISX YCTAHOBJICHUS COOTBETCTBHSI JOCTHXKEHUH OOyYaromuxcs
MO3TAITHBIM TPeOOBaHUSIM 00Pa30BATEIBLHON MPOrPAMMBI K pe3yibTaraM 00ydeHus U (OPMUPOBAHUS
KOMIIETEHIIUH.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJ CHUCTEMAaTUYECKOW IPOBEPKU 3HAHUMU,
yYMEHHI, HaBBIKOB OOy4aromuxcs. 3ajadya TEKYyIIero KOHTPOJsl — OINEepaTUBHOE U PEryssipHOE
yIpaBlieHUuEe yu4eOHOU NesTeNIbHOCThI0 00YyYarOIIUXCsl HA OCHOBE OOpaTHOM CBSI3U U KOPPEKTHPOBKH.
Pe3ynpTarhl OLICHUBAHUSI YUHUTHIBAIOTCS B BUJE CPEAHEN OLICHKH MPU MPOBEACHUM IPOMEKYTOYHOMN
aTTeCTaluu.

Jlyist OlleHWBaHUs Pe3ylbTaTOB OOYYCHHS UCIOIB3yeTCS YeThIpeXOaibHas IIKala: «OTIUIHON,
«XOPOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIBHOY /UM IByXOaJIbHAS IIKAJIA: «3a4TEHOY,
«HE 3a4TECHOY.

IlepedyeHb OLIEHOUHBIX CPENCTB, UCIOJIB3YEMBIX ISl OLEHWBAHUS KOMIIETCHIIMI Ha pa3JIMYHbIX

sTanax ux (GopMUpOBaHUS, @ TAKXKE KPAaTKask XapaKTEPUCTUKA ITUX CPEJICTB MPUBEICHBI B TAOIHUIIE.

HanmenoBanue [IpencraBnenue
Ne OILIEHOYHOTO Kpatkas xapakTepruCcTHKa OLIECHOYHOTO CPEICTBA OLIEHOYHOT O
CpeacTBa cpeactBa B POC
CpezncTBo 11 IPOBEPKH YMEHUH MPUMEHATH MOJTydeHHbIC 3HaHUS | KoMmiexTsl 3amanuii 11s
PacuerHo- 10 3apaHee ONpENCIICHHOW METOMMKE JUIS PEIICHMS 3aAad WM | BBIOJIHEHHS pPacyeTHO-
1 | rpaduueckas 3aJaHUH 10 pa3zeNy JUCIUIUINHEL. rpaduieckux padot 1o
pabota (PT'P) MoskeT OBITh NCTIONB30BaHO /IS OIICHKH 3HAHWA, YMCHHIA, HABBIKOB | TeMam/paseniam
U (WJIK) OIIBITA AESTEILHOCTH O0YUaIONIMXCS JIUCIIUTUIMHBI
CpencTBo A MPOBEPKH YMEHUH MPUMEHATH MONTydeHHbIe 3HaHHUA | KoMIulekTsl 3amaHuil s
Jomammee [0 3apaHee OIpeJeICHHON METOAMKE Ul peIIeHUS 3aJad WM | BBINOJHEHUS JOMAIIHUX
2 sananue (J13) 3aJlaHUi IO OTAENIbHOW TeMe pa3ziesia JUCIUILINHBI. 3a7aHuil 1o
MoskeT OBITh HCIIOIB30BaHO AJIsl OLICHKH 3HAHUI, YMEHU, HABBIKOB | TeMam/pa3Jesiam
U OIBITA JICSITEIbHOCTH 00YYaIOIINXCsl JIUCIIUTUIMHBI
CpencTBO MPOBEPKU YMEHUH MPUMEHSTh MOJIYYCHHBIC 3HAHUS Ui
pea posepiat y p Y A KoMIiekTsl KOHTPOIBHBIX
KonrponsHas perIeHus 3aa4 ONpeeICHHOTO THIIA TI0 TEME WIN pa3/iely. o
3 . ., | 3amaHUii Mo Temam
pabora (KP) Moketr OBITh HWCHONB30BAHO [UIA OICHKH 3HAHAW W YMCHUHU
JIICIUTIIAHBI
oOygaromuxcs
CpenctBo, no3BoJstroniee (GopMHPOBaTh U OLEHUBATh CIIOCOOHOCTD
oOydaromierocss K BOCIPHATHIO, OOOOMICHHIO ¥ aHAITU3y
TeMbl ~ KOHCHEKTOB  TIO

4 | KoHCrlekT

HHpOPMALIUH.
Mosxer OBITH HMCHONB30BAHO [UIsl OLCHKM 3HAHHH M yMCHHWH
00yUaroImumxcs

JMCIUIIINHE

5 | CobecenoBanue

CpencTBo KOHTPOJISI Ha MPAKTUYECKOM 3aHITHH, OPTaHU30BAHHOE
KaK crienpaibHas Oecesia mpenoaaBaressi ¢ 00yJaromuMcs Ha TEMBI,
CBSI3aHHbIE C H3y4yaeMOW JUCHUIUIMHOM, M pacCYUTaHHOE Ha
BBISICHEHHE 00beMa 3HAHMM OOYyYaloIIErocs MO ONpPEeeICHHOMY
pasneny, TeMe, mpobiaemMe u T.II.

MoskeT ObITh UCTIOIH30BAHO JIS OIICHKU 3HAHUH 00yJaronmxcs

Bompoce! o
Temam/pasaesnam
JUCHUIIIINHBI

3az[atn/1 n 3aJaHusdg PENPOAYKTHUBHOI'O YPOBH:A, ITO3BOJIAIOIINEC

3agaun u OILIEHMBATh U ANArHOCTHPOBAThH 3HaHUE (PAKTHIECKOTO MaTrepuana u .
Komrurekr 3ananuii, 3amaq
6 | 3ananns YMEHHE MPABHILHO HCHONB3OBATh CHEUMANBLHBIE TEPMUHBL H | (oo oo
PENpOSYyKTUBHO | MOHATHS, y3HaBaHHE OOBEKTOB N3yUCHHUS B paMKaX OIPEJCIICHHOTO Haﬁ AR LIS
TO ypOBHs pasziena JUCHUIUTMHBL, MOXET ObITh HCIIOJIB30BAaHO JUIS OLEHKH P
3HaHMH M yMeHu# o0yJaromuxcs
CpencTBo, MO3BOJISIONIEE OLICHUTHh 3HAHUS, yMEHHUs, HaBbIKOB U | [lepedeHb TeopeTHuecKux
7 | 3auer (wm) omBITa AEATENTFHOCTH 00YYAIOIIEToCs IO AUCIUITIIIHE. BOTIPOCOB M MPAKTHIECKUX

MoskeT OBITh NCTIONB30BAHO JJIS OIICHKH 3HAHWH, YMEHHUH, HaBBIKOB
1 (WIM) OIBITA JIESTEITFHOCTH 00YJaIOIINXCS

3aaHuit (OUIeToB) K
3a4yery

8 | Dx3amen

CpencTBo, MO3BOJISIONIEE OLIEHUTHh 3HAHUS, YMEHHS, HABBIKOB U
(wm) omBITa AEATENTFHOCTH 00YYAIOIIEToCs IO AUCIUITIIIHE.
MoskeT OBITh NCTIONB30BAHO /ISl OIICHKH 3HAHWH, YMEHHH, HABBIKOB
1 (WIM) ONIBITA JIESITEIFHOCTH 00yJalomuxcs

IlepeueHb TEOpETUUECKUX
BOTIPOCOB M MPAKTHIECKUX
3amaHnil (OMIETOB) K
9K3aMEHY




CuctemMa  CTaHIAPTH3HPOBAHHBIX  3aJaHUH,  MO3BOJIIIOIIAS
ABTOMAaTH3MPOBAaTh IPOLEAYPY H3MEPEHHs YpPOBHS 3HAHUH U
9 | Tecr yMeHHH 00yJaromerocs.

MoskeT OBITh HCIIOIb30BaHO ISl OLICHKH 3HAHNH, YMCHUH, HABBIKOB
U (WJIK) OIIBITA AESTEILHOCTH 00yYarOIMXCs

TumnoBsie TECTOBBIE
3aaHNs

Kpurtepuu u mikajbl OeHUBAHUSI KOMIIETEHIHI B pe3yJibTaTe H3yYeHHUsl THCIUIIIHHbI
NpH NPOBeIEHNH MPOMEKYTOYHOH aTTecTallu B (hopMe IK3aMeHa, a TAK:Ke [IKAJIa IS

OLCHUBaAHUH YPOBHHA O0CBOCHUS KOMIIeTeHII il

IIxanbl oLIeHUBAHUS

Kpurepun onennBanus

YpoBeHb
OCBOEHUS
KOMIICTCHIIHI

KOTJIUYHO»

OOyuaromuiicst TpaBUIBHO OTBETHJI HA TEOPETHIECKUE BOIIPOCHI.
[lokazan oTnMYHbIE 3HAaHMA B paMKax Y4eOHOro Marepuaina.
IIpaBunbHO  BBIMOJHMJI  IpakTHdeckue 3amaHus. Ilokasan
OTIIMYHBIE YMEHUsS W BIIQJCHUS HAaBBHIKAMU I[PHUMEHEHHS
MOJyYeHHBIX 3HAHUH U YMEHMH IpU peIIeHUH 3aJad B paMmKax
yueOHoro Marepuasia. OTBETHII Ha BCE JONOJIHUTEIBHBIE BOPOCHI

Bricokuit

«XOPpOLIO»

OOyuaronuiicss ¢ HEOONBIIMMHA HETOYHOCTSIMA OTBETHJI Ha
TEOpeTUYeCKHUe BOIPOCHL. [lokaszan Xopomiue 3HAHHS B PaMKax
yuebHoro marepuaia. C HEOOIbIIMMUA HETOYHOCTSIMU BBIIOTHUIT
npakThuyeckue 3amanus. [lokasana Xopoume yMeHHs U BIaJCHUS
HAaBBIKAMH TPUMEHEHUSI MOJYYEHHBIX 3HAHMH M YMEHUH mpu
pelieHuH 3a1ad B pamkax y4deOHoro marepuana. OTBeTHIT Ha
OOJIBIIMHCTBO JIOMOJHUTEIbHBIX BOIPOCOB

BazoBriit

«YJLOBJIETBOPUTEIIBHO

OOyuaromuiicst ¢ CyHIECTBEHHBIMH HETOYHOCTSMH OTBETHJI Ha
TeopeTndeckre Bonpockl. ITokas3an ynoBlIeTBOPUTENbHBIE 3HAHUS
B pamkax yuyeOHoro Martepuana. C  CylIECTBEHHBIMHU
HETOYHOCTSIMM BBINOJHWI IpakTUdeckue 3anaHus. Ilokasain
YAOBIETBOPUTEIIbHBIE YyMEHUSI U BJAJCHUS  HaBbIKaMU
NIPUMEHEHHUS] NTOJIyYCHHbIX 3HAaHUI U YMEHUH IIPU PELICHUU 3a1a4
B paMmKax ydyeOHOro marepuaina. J{omycTHi MHOTO HETOYHOCTEH
IIPU OTBETE HA JIOMOJHUTENIbHBIE BOIIPOCHI

MuHuManbLHBINA

«HCYAOBJIECTBOPUTCIBHO»

OOyuaromuiicst IpH OTBETE€ Ha TEOPETHUYECKHE BONPOCHI U TPH
BBIOJITHEHNH  TIPAKTHYECKUX  3aJaHMH  NPOJEMOHCTPHPOBAII
HEJIOCTaTOYHbIH YPOBEHb 3HAHUI ¥ YMEHHUH IIPU PELICHUH 33/1a4 B
paMkax ydeOHOTo Marepuaia. [Ipu oTBeTax Ha JOMOIHUTEIbHBIC
BOIPOCHI OBUIO JOMYIIEHO MHOXECTBO HENPaBHIIbHBIX OTBETOB

KoMmnerenmuu
He c(hOpMHUPOBAHEI

Kputepun u 1mikana olieHUBaHUs TECTOBBIX 3aJJaHUM MPU IPOMEXKYTOUYHOM aTTecTanuu B popme

OK3aMC€Ha

[IIxana oneHUBaHUS

Kputepun oneHuBanus

OGyuaromuiics BepHo oTBeTwsi Ha 90 — 100 % TecToBBIX 3alaHUil IpH
«OTIIUNYHOY»

MIPOXOXKJICHUN TSCTHPOBAHUS
«XOpotIO» OO6yuaroniuiicst BepHO oTBeTHI Ha 80 — 89 % TECTOBBIX 3aJaHII IPU TPOXOKICHUU

TECTUPOBAHUS

«YAOBJIETBOPUTEIHHO

TECTUPOBAHUS

OO6yuatommuiicst BepHO 0TBeTHI HA 70 — 79 % TEeCTOBBIX 3aJaHUN IPH IPOXOKACHUH

«HE YAOBJICTBOPUTCIIHHOY

IMMPOXOKACHUU TECTUPOBAHU S

OOyuaromnuiicss BepHO OTBETWJI Ha 69 % M MeHee TECTOBBIX 3aJaHui MpHU

KpnTeplm U IKaJbl ONCHUBAHUSA KOMHeTeHIII/[ﬁ B pe3yJjibTaTC U3YyUYCHUHA JUCHUIVIMHBI IIPU
NMpoBEeACHUUN HpOMe)KyTO‘[HOﬁ aTTeCTallMi B (])opMe 3a4€Ta, a TaKXKe KaJa 1Jid OCHUBAaHUA

YPOBHSI OCBOCHUSI KOMIIEeTeH NI




YpoBeHb
Kputepuu onienuBanust OCBOCHHUSA
KOMIIETCHIINI

IIkamsr
OLICHUBAaHUSA

OOyuaronuiicsi IpaBWJILHO OTBETHJI Ha TeOpeTHUecKkue Bompockl. [lokazan
OTIMYHBIC 3HAHWS B paMKax ydeOHoro martepuana. [IpaBHILHO BBIOIHUI
npakTHdeckue 3anaHus. [lokaszan OTIMYHBIE YMEHUS M BIIAJICHHS HaBBIKAMH Beicoknit
NPUMEHEHUS TI0JyYSHHBIX 3HAaHWH M YMEHHMH NP PEIeHNH 3aJa4 B paMKax
yueOHoro Matepuana. OTBETHII Ha BCE JIOTIOJHUTENILHBIC BOTIPOCHI
OOyuaronuiicst ¢ HeOONBIIMMU HETOYHOCTSMH OTBETHJ Ha TEOPETUYECKHE
Bompockl. [lokaszan xopomme 3HaHHS B paMKax ydeOHoro martepuana. C
HEeOONBIIMMH HETOYHOCTSIMH BBIOJIHKMIJI ITIpakTH4YecKue 3amaHus. Ilokasan
XOpOLINE YMEHUS U BIaACHUS HaBBIKAMH [TPUMEHEHHS IIOJyYCHHBIX 3HAHUH
YMCHUI NPH pelIeHWH 3afady B paMmkax ydeOHoro Marepuana. OTBETHI Ha
OOJBIIMHCTBO TONOJHHUTEIBEHBIX BOIIPOCOB

OO0yyaromuiics ¢ CyIIeCTBeHHBIMH HETOYHOCTSIMU OTBETHII Ha TEOPETUYECKUE
Borpochl. [lokaszanm ynOBJIETBOpPHUTENbHbIE 3HAHHMS B paMKax Yy4eOHOTO
marepuana. C CyHIECTBEHHBIMH HETOYHOCTSIMH BBIMOJIHUI TPAKTHUECKHE
3aganus. [lokaszan ynoBIETBOPUTENbHBIE YMEHHS M BIAJCHUS HaBBIKAMH MuHnUMaNbHBINA
NPUMEHEHHUS TI0JyYSHHBIX 3HAaHWH M YMEHHH NP PEIeHNH 3a/ad B paMKax
yueOHOro Matepuana. JlOImycTWJI MHOTO HETOYHOCTEH NP OTBETE Ha
JONOJIHUTCIIbHBIC BOIPOCHI

OOyuaronuiicsi Mpu OTBETE HA TEOPETHYECKHUE BOIPOCHI U IIPH BBITOJHEHHH
NPAKTUYECKUX 3aJaHUA MPONEMOHCTPUPOBANl HEIOCTATOYHBIH YpOBEHb
«HE 32YTCHO» | 3HAHWW M YMCHHH NpH pELICHHH 3a1ad B paMKax ydeOHoro Marepuana. [Ipu
OTBETax Ha JIONOJHUTEIbHBIC BOMPOCHl OBUIO JOMYILEHO MHOYECTBO
HENPaBIIEHBIX OTBETOB

bazoBwrit
«3a4TEHOY

Komnerenmnuu He
c(hopMUpPOBAHEI

Kputepuu u mkana olleHUBaHUS TECTOBBIX 3a/laHUN MPU NMPOMEKYTOYHOM aTTeCTalluu B opme
3adera

[IIxana oneHUBaHUSA Kpurepuu oneHnBanus
GAUTCHON OOyuaronuiicst BepHO oTBeTIII Ha 70 % 1 Oosiee TECTOBBIX 3aJaHUN MPH MPOXOKICHUN
TECTUPOBAHUS
OOyuaronuiicst BEpHO OTBETHJI Ha 69 % M MeHee TECTOBBIX 3aJaHUH IPH MPOXOXKICHUU
«HE 32YTECHO»
TECTUPOBAHUS

Kpurtepuu u mkanbl OlleHUBaHUS Pe3yJbTATOB 00yUeHHUs P NPOBEIeHNH TeKYIIero
KOHTPOJISl YCIIeBAeMOCTH

PacuetHo-rpaguueckas pabora (PI'P)

[IIxaJia oLleHUBAHUS Kputepun oneHuBaHuS

OOyuaronuiicsi MOJHOCThIO M MpaBWIBHO BBIMONHWI 3amanue PI'P. Ilokazanm oriuuHbie
3HAHUS, YMEHUS M BIIAJICHUS HAaBbIKAMM IPUMEHEHMS UX NPU PEIICHHH 3a/ad B pPaMKax
ycBOeHHOro yueOHoro Matepuana. PI'P odopmiena akkypaTHO W B COOTBETCTBHH C
IPeIbABISIEMBIMH TPEOOBAHUSIMHU

«OTIIUYHO»

OO6yuatommuiics BeImostHMI 3ananue PI'P ¢ HeOompmnmu HeTouHoCTAME. [Tokazan xopourne
«XOPOILIO» 3HaHMS, YMEHHS W BIaJCHUS HAaBBIKAMHM NPUMEHEHHS WX IIPU PEIIeHWH 3a7ad B paMKax
YCBOEHHOTO y4eOHOro Marepuana. Ecte HenocTatku B opopmienuu PI'P

OOyyatonmmiicss BeITONHWI 3amaHue PI'P ¢ cymectBeHHBIMH HeTouHOCTsSMH. [lokazan
YAOBJIECTBOPUTEIBHEIC 3HAHNS, YMEHUS U BIIAJCHUS HABBIKAMHU IPUMEHECHUS UX TIPH PEIICHUH
3aJjad4 B paMKax YCBOCHHOTO ydeOHoro Mmatepmana. KadectBo odopmienus PI'P umeer
HEJ0CTaTOYHBIA YPOBEHb

«YAOBJICTBOPUTCIILHO»

IMpn Bemonnennu PI'P oOyuarommuiics npoJeMOHCTPUPOBANT HENOCTATOUHBIH YPOBEHB
«HEYIOBJICTBOPHUTEIBHOY» | 3HAHUHA, YMEHHH WM BIAJCHHUS UMM IPH pEIIeHHH 3aJad B paMKaxX YCBOCHHOTO y4eOHOIo
Mmarepuana

Jlomamuee 3amanne (/13)

[IIxaJsia oLleHUBAHHUS Kpurepuu onieHuBaHus1
OOy4aroniicsl ITOJTHOCTHIO M NMPAaBWIIBHO BBITIOJIHMIN 3aiaHue. [loka3an oTiudHbBIe 3HAHUS,
«OTIUYHO» YMEHHUS U BIIa/ICHUs HaBbIKAMU IPUMEHEHUS UX MPU PEIICHUU 33]1a4 B PaMKaxX YCBOEHHOTO

y4eOHOTO MaTepuaia




«XOpomo»

OOyuaronuiicsi BBITIOTHIII 3aJaHHe C¢ HEOONBITUMH HETOYHOCTSIMH. [lokazam Xoporwe
3HaHUS, YMCHUS W BIAJICHUsS HAaBBIKAMU TPUMCHEHHUS WX TPHU PEIICHUH 33a7ad B pPaMKax
YCBOGHHOTO YYeOHOTO MaTepHana

«YAOBJICTBOPUTCIILHOY

06yqafom1/1171051 BBITIOJITHWJI ~ 3alaHUC C CYIICCTBCHHBIMHU HCTOYHOCTIMMU. Ilokazan
YAOBJICTBOPUTECJIbHBIC 3HAHUA, YMCHUA U BJIAJCHU S HABbIKAMU MTPUMCEHCHUS UX IPU PCILICHUN
3a/1a4 B paMKaX YCBOCHHOI'O yqe6Hor0 Martepuajia

«HCYOOBJICTBOPUTECIILHO»

[Mpu Bemonnennu MJI3 oOydvarommiics MPOAEMOHCTPUPOBAT HEIOCTATOYHBIN YPOBCHB
3HaHWI, YMCHHUI W BIAJICHUS UMU IMPH PEIICHUHU 3a]lad B paMKaX YCBOCHHOTO y4eOHOTO
Marepuana

Konrponsnas padora (KP)

IIIxana oneHuBaHus

Kpurepun onieHuBanus

«OTIIMYHO

[TomHOE pacKpbITHE TEMBI, yKa3aHHE TOYHBIX HA3BaHWW W ONPEACICHUMN, MpaBHIbHAS
dbopMmynMpoBKa TIOHATHH W KaTETOPHM, IPHUBEACHBI BCE HEOOXOAMMBIE (OPMYIIBI,
COOTBETCTBYIOIIAsl CTATHCTHKA U T.I1., BCE 33 [aHUsI BBIMOIHECHBI BEPHO (BCE 33/1a4U PEIICHBI
MTPABHIIBHO)

«XOPOILIO»

Hemocratouno monHOE packpbITHE TEMBI, OJHA-IBE HECYIICCTBCHHBIC OMMOKA B
OTIpeNIeICcHUN TOHATHH M KaTeropwii, B (opMynaxX, CTaTHCTHYECKHWX MAaHHBIX U T. II.,
KapIWHAJIBFHO HE MEHSIOIIUE CYTh H3JIOKEHHS, HAIWYNE HE3HAUYHUTENFHOTO KOJIHYEeCTBa
rpaMMaTHYCCKUX M CTHIMCTHYECKUX OIMMOOK, OJHA-IBE HECYIIECCTBEHHBIC HOTPEITHOCTH
MIPY BBITIOJHEHUH 3a/IaHUN WM B PEIISHUSIX 3a/1a4

«YZOBJIETBOPUTEIILHO

OTBeT OTpakaeT JUIIb o0lee HallpaBIeHUE U3I0KEHUS JIEKIIMOHHOTO MaTepyaa, HaJIluiue
Oosee ABYX HECYIIECTBECHHBIX WJIM OJHOMN-IBYX CYUIECTBEHHBIX OLIMOOK B OIpECIICHHU
MOHATUH W KaTeropuid, GopMyiax, CTAaTUCTUUECKUX JaHHBIX U T. I.; OOJBLIOE KOJIUYECTBO
rpaMMaTH4YeCKUX M CTHJIMCTHYECKUX OLIMOOK, OJHA-[BE CYLIECTBEHHBIC OIIMOKU IpH
BBINIOJHEHUY 3a1aHUM WK B PELIECHUAX 3a/1a4

«HCYIOBJIETBOPUTECIILHO»

OOy4atoniuiicss JeMOHCTpHUpPYET cilaboe MOHMMaHWE MPOTPaMMHOrO Marepuaia. Tema He
packpeiTa, Ooiee OBYX CYNICCTBEHHBIX OMIMOOK B OTIPEIEICHUH NOHSATHH M KaTETOPHA, B
(hopMynax, CTATUCTHYCCKUX ITAHHBIX, TIPH BBHITONHCHUW 3aJaHUN WM B PEIICHUSAX 3a/ad,
HaJIM4He TPAMMATHYECKUX U CTHIINCTHYSCKIX OIMTHOOK U JIp.

Her orBera. He ObLIO IONBITKY BBITIOIHUTE 3aJaHUE

Koncnekt

IIxana oneHUBaHUS

Kputepun oneHuBaHuS

«OTIIUYHO»

Koncnekt monHbIi. B KoOHCIIEKTHpYyeMOM MaTepHaie BbIAEICHA INIaBHAs M BTOPOCTETIEHHAS
nHpOpManusA. YCTaHOBJIECHA JIOTMYECKas CBS3b MEXKAY JJIEMEHTaMH KOHCIEKTHPYEMOTO
MaTepuaia. JlaHel ONpeneleHHUss OCHOBHBIX INMOHATHH; OCHOBHBIE (POPMYJIBI IIPUBEICHBI C
BBIBOJIOM, JlaHa reoMeTpuueckas miunroctpanus. IlpuseneHsl npuMepsl

«XOPOIIIOY

Koncnekt monHsIi. B KoHCIIEKTHpYyeMOM MaTepHaje BbIAEICHA INIaBHAs M BTOPOCTETIEHHAS
uH(opManus. YCTaHOBIEHA HE B IOJHOM OOBEME JIOTMYECKasl CBA3b MEXIY JJIEMEHTaMU
KOHCIIEKTUPYEMOT0 Marepuana. JlaHel OIpeJesIeHUusT OCHOBHBIX IIOHATUH; OCHOBHBIE
¢opmysel  TIpuBeneHbI 0e3 BBIBOJA, YAaCTUYHO JaHa TEOMETpPHYEcKas HILTIOCTpanus.
[TpuMepsl IpUBeCHBI YACTHYHO

«YAOBJICTBOPUTCIILHO»

Koncnekr He mnoiHBIH. B KOHCHEKTHpyeMOM MaTepuane HE BBIJEJICHa TIJlaBHAs U
BTOpOCTeneHHass nHpopManusa. He ycraHoBieHa JOrH4eckas CBsI3b MEXKAY JIEMEHTAMHU
KOHCIIEKTUPYEMOTo MaTepuaya. JlaHbl OIpeAeneHHs OCHOBHBIX ITOHSTHH; OCHOBHBIE
¢opmysel TpuBeseHBl 0e3 BBIBOJA, HET TeOMETpPHYECKOW wiumocTpauun. [Ipumeps
OTCYTCTBYIOT

«HCYHOBJICTBOPUTCIBLHO»

Koncmekr He YAOBJICTBOPSACT HU OJHOMY U3 KPUTCPUCB, IIPUBCICHHBIX BbIIIC

3aza4yu U 3a1aHus PENPOTYKTUBHOTO YPOBHS

[lxana Kpurepun oneHuBanus
OLICHUBAHMSL
«3a4TEHO» OOyuaronuiicst IMOJTHOCTBIO U TIPaBUIIBHO BBITIOIHWI 3aanus. [lokasan oTianvHbIe 3HaHUS,

YMEHUS U BJIaJIeHUS] HaBBIKAaMH IPUMEHEHHUS X NPU PELICHUH 33/1a4 B paMKaX YCBOSHHOTO
yueOHoro marepuaina. Pabora oopmiieHa akkypaTHO U B COOTBETCTBHH C TIPENBSIBIISIEMBIMHU
TpeOOBaHUSIMHU

OOyuaronuiicsi BBIIIOJIHWII 33/1aHUs ¢ HEOOJBbIIMMHM HeTodHocTsIMH. [lokazan xopomme
3HAHMS, YMEHHS W BJIAJCHUS HaBbIKAMH NPUMEHEHHS MX INPU PELICHUM 3a/lad B paMKax
YCBOGHHOTO yueOHoro Matepuana. EcTb HegocTaTky B 0OpMIICHUH PabOThI




OOyuaromuiicss BBITOMHI 33JaHUSI C CYIIECTBEHHBIMH HeTouHOCTsAMH. Ilokazan
VAOBJICTBOPUTEIBHEIC 3HAHUS, YMCHHS W BJIAJCHHUS HABHIKAMH TPUMCHCHHS HUX MPH
pelllcHUH 3aa4 B paMKaxX YCBOCHHOTO yd4eOHOro martepuana. KadectBo odopmicHus
paOOTHI IMEET HEOCTATOYHBIN YPOBCHb

«HE 324TECHO» [Tpum BBIOIHEHUHU 33aJaHUI 00Y4YaIOIIUICs TPOAEMOHCTPUPOBAI HEJOCTATOYHBIH YPOBEHb
3HaHMH, YMEHUH M BJIaJCHUS MU IPHU PEIICHUH 3a/a4 B paMKax YCBOCHHOI'O y4eOHOTO
Marepuana
CobecenoBanue
[xana Kpurepuu onieHuBanust
OLICHUBAHHS

B oTtBete 00y4aromerocst OTpa)xeHbl OCHOBHBIE KOHIICIIIIMY U TEOPUH IO TAHHOMY BOIIPOCY,
IMPOBEAEH HX KPUTUYECKMH aHanu3 U CONOCTABJICHHME, OMNMCAHHBIE TEOPETUYECKUE
MOJIOXKEHUS WILTIOCTPUPYIOTCA MPAKTUUECKUMH IPUMEpPaMHU U SKCHEPUMEHTalIbHBIMU
naHHbIME. OOy4datomumMcs GopMyITHpyeTcs 1 000CHOBBIBACTCSI COOCTBEHHAS TOUKA 3pEHUS
Ha 3asBJIEHHbIC NpPOOJIEMBI, MaTepuall H3JlaracTcsi NpopecCHOHATIBHBIM S3BIKOM C
UCIIOJIb30BaHUEM COOTBETCTBYIONIEH CHCTEMBI NOHSATHH U TEPMHUHOB

«OTIIUYHO

B orBere oOyuaromerocsi ONMCHIBAIOTCS M CPaBHHUBAIOTCS OCHOBHBIE COBPEMEHHbBIC
KOHLICMIIMK ¥ TEOPUH IO JAaHHOMY BOIIPOCY, ONHMCAaHHBIE TEOPETUYECKHE IOJIOKEHUS
WUTIOCTPUPYIOTCST  NPaKTHYECKUMH — TpUMepamH, oOydarommumcs  (GopMmymupyercs
cOOCTBCHHass TOYKAa 3pPEHUS Ha 3asBICHHBIC IPOOJIEMBI, OJHAKO OH MWCIBITHIBACT
3aTpyJHEHHS B €€ apryMeHTanuu. Marepuan u3naraercsi Ipo(ecCHOHAIBHBIM SI3BIKOM C
WCTIONIb30BAaHUEM COOTBETCTBYIONIEH CHCTEMBI TIOHSTHI U TEPMHUHOB

«XOopomo»

B otBeTe 00y4aromerocs OTpaXKeHBI JIUIIb HEKOTOPHIE COBPEMEHHBIC KOHIICIIIIIH U TEOPUH
0 JAaHHOMY BONPOCY, aHAIW3 M COIOCTAaBICHHE JTHUX TEOPHHA HE MPOBOTUTCH.
OOyyvaronuiicss  WCTBITBIBACT  3HAYUTENBHBIC  3aTPYAHEHHWS TPH  HIUTIOCTPAIlUU
«YAOBJIETBOPUTEIBHO» | TEOPETUYECKUX IMOJIOKCHUH MPAaKTUUECKUMH NMpUMepaMu. Y 00ydaroIerocst OTCyTCTBYeT
coOCTBeHHass TOYKAa 3pEeHUs Ha 3asBICHHbIE TPOOJEeMBbl. MaTepuan wH3naraercs
npodeCcCHOHANBHBIM SI3BIKOM C MCIOJIb30BaHHEM COOTBETCTBYIOLIEH CHCTEMBbl TIOHATHH U
TEPMUHOB

OtBeT 00y4Yaromerocsi He OTpakaeT COBPEMEHHBIE KOHIICMIIUU M TEOPUH IO JAHHOMY
Bompocy. OOyuaromuiicss HE MOXET NPHBECTH MPAKTUYCCKUX MPUMEPOB. MaTepuai
M3NAraeTcs (OKUTCUCKUM»  A3bIKOM, HE HCIHOJNB3YIOTCS T[OHATHS U TEPMHUHBI

«HEYIOBIICTBOPHUTEIb- N N o
How COOTBETCTBYIOIIEH Hay4HOil oOmacti. OTBET OTpaXkaeT CHCTEMY <« KHTCHCKIX)
TpeAcTaBICHAN 00ydJaromerocs Ha 3asBICHHYIO MPOOJIeMy, OOYJalOIMHCS HE MOXKET
Ha3BaTh HU OJHOM HayYHOU TEOpUH, HE TACT OTIpeIeIeHUs] 0A30BBIM MOHITHIM
TectupoBanue
[IIxaJyia oLleHUBAHHUS Kpurepuu oneHnBaHus
OG6yuarontuiicst BepHo otBeTrd Ha 90 — 100 % TecTOBBIX 3a1aHuit
«OTJIMYHO»
MIPH MPOXOXKAEHUH TECTUPOBAHUS
OGyuaromtuiicst BepHO oTBeTHa Ha 80 — 89 % TecTOBBIX 3amaHui
«XOPOILO «3a4TEHO»

IIPU IPOXOKACHUHU TECTHPOBAHUS

OGyuaromtuiicst BepHO otBeTHa Ha 70 — 79 % TecTOBBIX 3aaHUi
IIPY TPOXO’K/ICHUN TECTUPOBAHUS

OOyuaronuiicst BepHO OTBeTHI Ha 69 % W MeHee TEeCTOBBIX
3aJaHUH IPU POXOXKJICHUH TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

«HC YAOBJICTBOPHUTCIILHO» «HEC 3a4YTCHO»

3 TunoBble KOHTPOJILHBIC 32/1aHNS WJIM HHbIE MATEPHAJIbI, HEO0X0AUMBbIe J1JIsl OLCHKHU 3HAHUIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyOIIHX 3TaNbl (P)OPMHUPOBAHUA
KOMIIETeHIHI B polecce 0CBOCHNS 00pa30BaTeIbHOI MPOrpaMMbl

3.1 TunoBbie KOHTPOJIbHBIE 32IaHUS JJI51 TECTUPOBAHMS

TGCTI/IpOBaHI/Ie IMPOBOAWUTCA IO OKOHYAHHWIO M B TCUCHHUC I0Ja IO 3aBCPUHICHUIO U3YUCHUA
AUCHUIUIMHBL U pa3aciia (KOHTpOHB/ IMPpOBEpPKa OCTAaTOYHBIX 3HaHI/II71, yMCHHﬁ, HAaBBIKOB U (I/I.III/I) OIIBITa



nesTenbHOCTH). KOMITbIOTEpHOE TeCcTUpOBaHHWE OOYyYaroIIMXCS M0 pa3felaM W JUCIUIUIMHE
WCIOJIb3YETCS MPU MPOBEICHUH TEKYIIEr0 KOHTPOJIS 3HAaHUN 00y4Yaronuxcs.

Tectol popmupyrorces u3 GoHAa TECTOBBIX 3aIaHU TIO TUCIIUILTHHE.

Tect (megaroruvyecKkuii TeCT) — 3TO CHUCTEMa 3aJlaHMK — TECTOBBIX 3aJIaHUM BO3pacTaroliei
TPYAHOCTH, crienudruecKoi (opmbl, mo3Bossomas 3p(HEeKTHBHO U3MEPUTH YPOBEHb 3HAHUN, YMEHHIA,
HABBIKOB U (MJIH) OMbITA JIEATEIHHOCTH 00YYaIOIINXCS.

TectoBoe 3aganue (T3) — Bapbupyromascs M0 3JEMEHTaM COJAEPXKAHUS U IO TPYAHOCTH
€IMHHIIa KOHTPOJIBHOIO MaTepuajga, MUHUMaJIbHasl COCTAaBJISIONIAsl €IMHULIA CIOXKHOTO (COCTaBHOTIO)
MeJaroruyeckoro TecTa, o KOTOPOH HCIBITYEMbI B X0/ BBIIIOJIHEHHUSI TECTa COBEPIIAET OTIEIbHOE
JIICUCTBUE.

®oHja TecToBbIX 3a1aHn (PT3) Mo AMCHUNIINHE — 3TO COBOKYITHOCTh CUCTEMATU3UPOBAHHBIX
JMAarHOCTHYECKUX 3afaHuil — TecToBbIX 3amaHuil (T3), pa3paboTaHHBIX MO BCEM TEMaTHYECKUM
pazngenaM  (OUJAKTHYECKUM €IUHHUIAM) JIUCHUIUIMHBI (TMPOLISAINX amnpoOaluo, 3SKCIepTH3y,
PETUCTPAIMIO W HMMEIOIIUX HW3BECTHBIC XApPAKTEPUCTHKH) CHeluPUIecKor (HOopMbl, MO3BOISIOIICH
aBTOMATU3HPOBATH MPOLETYPY KOHTPOJIS.

Tunsl TeCTOBBIX 3aJaHUI:

3T3 — TectoBoe 3amanue 3akpbiTol (Gopmbl (T3 ¢ BbIOOPOM OJHOTO WM HECKOJBKUX
MPaBUIILHBIX OTBETOB);

OT3 — TtecToBOe 3alaHHe OTKPBITON (OPMBI (C KOHCTPYyHpPyeMbIM OTBeTOM: T3 ¢ KpaTKum
pernameHTHpyeMbIM 0TBeTOM (T3 nononHenus ); T3 cBOOOJHOTO U3JI0KEHUS (C pa3BEPHYTHIM OTBETOM
B IPOM3BOJILHOM (opMme)).

CrpykTrypa QoH1a TECTOBBIX 3aIaHHUM 1O JUCITUTUTMHE

«MatemaTtuka
WNuaukatop Tema XaDaKTEDHCTHKA KomnuectBo
JIOCTHXKEHUS B coorBerctBuu ¢ PIIJI/ | ComepikaTesbHbIN 3JEMEHT co E xa TpeﬂbHoro TECTOBBIX
KOMIIETEHIINU (c COOTBETCTBYIOIINM siep 3a7laHuH,
HOMEPOM) dJemenTa Tuns! T3
1 cemecTp
YK-1.1 1. JIuneitnas anredpa Matpunsl u JeHCTBUS C Snanme 3-0T13
AHanuzupyer HuMu. OOpaTHasi MaTpuIa 3-3T13
poOJIEeMHYO VeHme 3-0T3
cuTyanumo (3a1a4y) 3-3T3
U BBIIIEJISIET €€ . 4-0T3
0a30BbIE JleiicTBue 4373
COCTAaBJIAOLINC. CucreMbl TUHEHHBIX 3Hamme 3-0T3
dopmynpyer YpaBHEHUH, OCHOBHBIE 3-3T3
MaTeMaTHYCCKYIO TIOHSITUS. 3-0T3
NOCTAHOBKY 3a/1a4uH. Ymenne 3-3T3
Paccmarpusaer . 4—-0T3
pasiinuHbIe Heticteue 4-3T3
BapUaHTbI pOLICHI Pemenue cucrem n 3nanm 3-0T3
nMpoGIeMHO#H JIMHEHHBIX YPaBHEHHIA C 1 © 3-3T3
curyanuu (3a1a4n), HEN3BECTHLIMHU METOLOM 3-0T3
paspabaTbiBaeT Kpamepa. Pemenne Ymenne 3-3T3
AITOPHTMBI MX JIMHERHBIX CHCTEM . 4-0T3
peanusaliiy. merozom ['aycca Aeiicreue 4-13T3
OIIK-1.5 3HaeTv 2. DneMeHTHl BeKTOpHOH | Bexropsl. JInneitHbIe Snanme 3-0T3
OCHOBDI BBICIICH anreOpoI OTIepanny HaJl BEKTOPaMH B 3-3T3
MaTeMgTHKH’ reoMeTpudeckoit popme. Vere 3-0T3
CHOCObCH IIpoexrus BeKTOpa Ha OCh, 3-3T3
TpEACTABATE OCHOBHBIC TEOPEMEI O . 4-0T3
MaTeMaTH4YeCKOoe npoexuusx. JuHeitHas JleiicTBue 4_3T3




OTUCaHue
IPOILIECCOB,
UCIIOJIb3YET HABBIKH
MaTeMaTUYECKOro
OINUCAHUSI
MOJIETTUPYEMOTO
nporecca (00beKTa)
JUISL pEelLCHUS
MHKCHEPHBIX 337184

3aBUCHUMOCTE BEKTOPOB.

INonsTre 6a3zuca. Snanme 3-0T3
JlexapTOBBI KOOPAUHATHI 3-3T13
BEKTOpA, JUIMHA U 3-0T3
Ymenne
HaIpaBJIONUE KOCUHYCBHI 3-3T3
BekTopa. CkanspHoe 4-0T3
TIPOU3BE/ICHNE BEKTOPOB, . 4 -3T3
M JleiicTBue
€ro CBOWCTBA,
KOOPJMHATHOE BBIP)KECHHE
BektopHoe u cMmemaHHOE 3-0T3
3HaHMe
MPOU3BEACHNE  BEKTOPOB, 3-3T3
nx CBOHCTBa u 3-0T3
. VYMmenue
TEOMETPUYECKUI  CMBICT. 3-3T3
KoopnunatHoe BblpaxeHue 4-0T3
BEKTOPHOT'O U CMELIaHHOTo | JlelicTBue 4-3T3
TIPOU3BEACHHUS
3. AHamuTH4ecKast IIpamas Ha IUIOCKOCTH. 3-0T3
3HaHUe
reoMeTpust Paznmunble (hopmbl 3-3T13
ypaBHEHHMS MIpsAMOM  Ha 3-0T3
IUIOCKOCTU. YTOJI MEXAy Ymenne 3-3T3
npsaMeiMU. PacctosiHMe OT Teii 4-0T3
TOYKH JI0 IIPSIMOI CHCTBAC 4 -3T3
IIpsiMags © IUIOCKOCTH B Snanme 3-0T3
IPOCTPAHCTBE. YPaBHEHUS 3-3T3
IUIOCKOCTH ¥ TPSAMOH B v 3-0T3
MIPOCTPAHCTBE. YTOJ MEXTY MeHme 3-3T3
IJIOCKOCTSIMU. YTOJ MEXITY 4-0T3
NpSMBIMH.  YTOI ~ MEXIY 4 —-3T3
mpsMONl M IIOCKOCTBIO. | JleiicTBHE
PaccrossHme oT TOYKM 10
TIOCKOCTH
3-0T3
3HaHUe 3373
Kpussle BTOpOro mopsixa: 3_0T3
OKPYKHOCTb, aune, | YMeHue 3373
runepbosna, napadoiua o 4_0T3
eiictBue 4_3T3
4. Beeaenue B Ipenen GyHKIMN. 3-0T13
o 3HaHHe
MaTeMaTHYeCKUH ORHOCTOPOHHHUE TIPENENbI. 3-3T13
aHanm3 BeckoneuHo  Mamele w® v 3-0T3
6eCKOHEeYHO Gounpine MeHHe 3-3T3
(YHKIMHM, WX CBOWCTBA. 4-0T3
OcHoBHblE ~ TEOpembl O | [leiicTBHe 4 -3T3
npeaenax QyHKIIH.
M 3 3-0T3
aTeMaTHYecKHe HaHue 3373
HEONPEICIICHHOCTH.
3-0T3
3aMeuaTesbHble pEAeNbl. | YMeHue 3373
ACHUMITOTEHI rpaduka
GbyHKIHN JlelicTBue 4-013
Y 4-3T3
HenpepsiBHOCTS  yHKINH Snanme 3-0T3
B Touke. OTHOCTOPOHHS 3-3T13
HETPEPHIBHOCTD. v 3-0T3
HenpepsiBHOCTE  QyHKINHN MEHHC 3-3T3
Ha OTpE3Ke. 4-0T3
HenpepbIBHOCTS CIIOKHON 1 4-3T3
obpaTHOH GbyHKIHN.
HenpepsiBHOCTB JHeiictBue
JIEMEHTAPHBIX  (DYHKIUH.
Toukn paspeiBa (yHKIHH,
HX KJaccu(UKaIs
5. Juddepenunansrnoe | IlpousBoanas GpyHKIMH, ee 3-0T3
o 3HaHMe
HCYHCIIEHUE (PYHKIINH T€OMETPUICCKHIA u 3-3T3
OJTHOH TTepeMeHHON MEeXaHUIeCKUI CMBICIL. 3-0T3
Ymenne
JuddepernupyemocTs 3-3T3




¢ynkuu.  CBsi3b  MEXKAY 4-0T3
i hepeHInpyeMoCTbI0 | 4-3T3
HeTpepBIBHOCTEIO. [IpaBuia
i depeHInpoBaHUs
HKIUH. IIpousBonnas .
ynxu . POH3BOA HeuctBue
obpaTHOU GbyHKIMH.
[IpousBonHas CJIO’KHOM
GyHKIHH. Beruncienue
MIPOM3BOHBIX  OCHOBHBIX
JIEMEHTAPHBIX (PYHKIUH
ndpepeHman HKIIUU 3-0T3
Jldpeper Pynicn o | 3HaHUe
ero TeOMETPUICCKUI 3-3T3
CMBICI.  VIHBapMaHTHOCTP Vere 3-0T3
¢dopmbl  nuddepennmana MCHH 3-3T3
NIEPBOTO HOpPS KA. 4-0T3
IIpousBonHsie BBICIIIUX . 4-3T3
JeiictBue
TIOPSIIKOB. [TpaBuio
Jlonurans
VYcnoBust ~ MOHOTOHHOCTH 3-0T3
3HaHUe
(GyHKIHH. OKCTpeMyMBbl 3-3T13
¢yHKIHA: HEOOXOmUMoe M 3-0T3
YMmenue
JIOCTaTOYHEIE YCIOBHSL. 3-3T3
Haubomnsmee u 4-0T3
HauMEHbIIIEE 3HAYECHUS 4 —-3T3
¢$yHKUIHN, [eiictBue
muddepeHnupyemMoit Ha
OTpe3Ke
3-0T3
HccnenoBanue BBITYKIOCTH | 3HAHUE 3373
rpajpuka ¢yHkuuu. Touku 3-0T3
neperuba. OOmas cxema | YMeHue 3373
UCCIICIOBaHUs (DYHKIUH |
MOCTPOCHUs ee rpaduka JeiictBue 4-OT3
P P 4-3T3
Wroro 160 - OT3
160 —3T3
2 cemecTp
YVK-1.1 6. UnTerpanbHoe ITepBooGpa3Has. 3-0T3
. 3HaHue
AHanuzupyer HCYHCIICHUE (PYHKIUH Heonpenenennsriit 3-3T3
poOJIEeMHYO OJIHOM nmepeMeHHON HHTErpaji, ero CBOMcTBa. VeHme 3-0T3
cuTyanumo (3a1a4y) Tabmuia HHTETpaJioB. 3-3T3
¥ BBIJCIISICT €€ 3amMeHa MepeMEeHHOW Mpu 3-0T3
0a3oBbIE HWHTEIPUPOBAHUU. o 3-3T3
JleiicTBue
COCTABIISIOLIHE. WnrerpupoBanne o
DopMmynupyer 4acTsAM
MaTEeMaTHYECKYIO WnTerpupoBanue Snanme 3-0T3
MMOCTaHOBKY 3aJIauHu. palMoHaIbHBIX Tpo0eii. 3-3T3
Paccmarpusaer WuTerpupoBanue 3-0T13
YMmenue
pa3nuJHbIe HEKOTOPBIX 3-3T13
BapHaHTHI PEICHUS HppanrOHAIbHBIX 3 3-0T1T3
poOIeMHOM TPUTOHOMETPHUECKUX JetictBue 3-3T3
CUTyaluy (3a1a4Hn), BBIpKCHUI
pa3pabartbiBaeT 3amaun, TPUBOIAIMIKE K 3-0T3
3HaHue
AJITOPUTMBI UX MOHATHIO  ONPEAEIICHHOTO 3-3T3
peanusanuu. uHTerpana. OnpeneneHHbIi VMeHme 3-0T3
OIIK-1.5 3naer HHTErpaj, €ro CBOWCTBA. 3-3T3
OCHOBBI BBICIIIEH dopmyna Herorona- 3-0T3
MaTEeMaTHKH, JleitOHuIIa, ee MpUMEHEHHE N 3-3T3
crocob0eH Ui BBIYHMCIIEHUS HAeciicraue
MPE/ICTABUTD OIIPEICIICHHOTO HHTEerpaja
MaTeMaTHYECKOe 3-0T3
3HaHne
OIMCaHHE I'eomerpuueckue u 3-3T3
poINeccoB, MEeXaHNIeCKHe 3-0T3
UCTIOJNIb3YET HaBbIKH Ymenue
TIPUII0KECHUSA 3-3T3
MaTeMaTH1ECKOro OTIpeIeIEHHOT0 HHTEerpasia . 3-0T3
OIHCAHHS HAetictene

3-3T3




MOJICITUPYEMOTO
nporiecca (00BeKTa)
JUTSL pETICHUS

MHKCHEPHBIX 337184

HecobOcTBeHHBIE MHTETPAITBI

3-0T3

c 0OECKOHEUHBIMH Suanue 3-3T3
npeaenamMu " oT 3-0T3
HEOTPaHUUEHHBIX Yvenme 3-3T13
(GyHKUMHA, WX OCHOBHBIE JleiicTaie 3-0T3
CBOMWCTBa 3-3T3
7. JuddepennmansHoe ODyHKIMY HECKOIBKUX Snanme 3-0T3
HcuucieHne QyHKIUH nepeMeHHbIX. [Ipenen u 3-3T13
HECKOJIBKUX HeNpephIBHOCTh. YacTHbIE 3-0T3
MepPEMEHHBIX MIPOU3BOJHBIE. Ymenne 3-3T3
HencTtBue 3-OT3
3-3T3
Huddepernnan. YactHbie 3-0T3
MIPOU3BOIHBIE BBICIINAX 3uanue 3-3T3
TTOPSAKOB 3-0T3
Ymenue 3373
JleiicTBHe 3-0T13
3-3T3
OKCTpeMyMBI ¢byukmuii | 3HaHUE 33 : g,}:;
HECKOJIBKUX IIEPEMCHHBIX.
3-0T3
Heo0Oxonnmoe u | YMeHnue 3373
0CTaTOYHOE CJIOBHSI
f)lKCTpeMyMa g JeiictBue 3-0T3
3-3T13
8. HrerpanpHOe JIBoiiHOl HHTErpa, Snanme 3-0T3
ucuucieHue QyHKIUH CBOMCTBa 3-3T3
HECKOJIBKUX VMeHHe 3-0T3
MePEMEHHBIX 3-3T3
HenictBue 3-OT3
3-3T3
CaeneHue KpaTHOTO Snanme 3-0T3
UHTErpasa K ITOBTOPHOMY. 3-3T3
IIpunoxenust IBOMHBIX Verie 3-0T3
HWHTETpajioB 3-3T3
HenictBue 3-0T13
3-3T3
KpuBonuneiinpie 3HaHue 3; __ (3),11:;
MHTErpajibl, UX CBOWCTBA H
3-0T3
BBIYHCIICHHE. [punoxenus | YMmenue 3373
KPHBOJIMHEHHBIX
HHTErpajoB HeiictBue 3-OT3
3-3T3
9. KoMIuiekcHble uncia 3nanmne 3-0T3
[lonsiTHE ~ KOMILIEKCHOTO 3-3T3
yyuca, anrebpanveckas VMeHHe 3-0T3
¢dbopma KOMILICKCHOT'O 3-3T3
yHucia JleiicTsie 3-0T13
3-3T13
N3o6pakenue 3Hamue 3-0T3
KOMIUJIEKCHOTO 4YHCla Ha 3-3T3
IJIOCKOCTH, VMeHHe 3-0T13
TPUTOHOMETpUYECKas 3-3T13
dhopma KOMIUTIEKCHOTO Teiictaie 3-0T3
yyclia 3-3T3
dopmyna Ditnepa, | 3Hanue é B 2:1{;
ToKasareabHast dhopma
3-0T3
KOMIIIEKCHOTO yucna. | YMeHue 3313
JleficTBUS ¢ KOMIUIEKCHBIMU 3_0T3
YucIaMu HeiictBue
3-3T3
10. 3agauu, NOpPUBOASAILIKAE K Snanme 3-0T3
Huddepennmnansaeie muddepeHIraTbHIM 3-3T13
ypaBHEHHUS YpaBHCHHSM. 3-0T3
Judpepennmnansaeie Ymenue 3-3T13




YpaBHEHHUS TIePBOTO 3-0T3
nopsnka. 3agada Komm. 3-3T3
Teopema cyIiecTBOBaHUS U
CIMHCTBCHHOCTH PEIICHUS
3amaud Komm. OcCHOBHEIE
KJIACCBI YpaBHCHHUIA, Teiicrue
HUHTETPUPYEMbIC B
KBaJpaTypax: c
pa3AeISIOIINMHUCS
TIepeMEHHBIMH,
OJIHOPOJHBIE,  JINHEUHBIE,
bepnaymm
Juddepennuanpunie 3Hanue é B (3)%?
ypaBHEHHS BBICIITHIX 3-0T3
nopsiakoB. 3amada Komm. | YMmenue 3373
YpaBHEHUsI, TOMYCKAIOIIUE 32073
TIOHW>KEHUE TOPSAKA JeiictBue 3313
JluneitHo 3aBUCUMBIE U Snanme 3-0T3
JUHENHO HE3aBHCHUMBIE 3-3T3
CHCTEMBI GbyHKIHH. VMeHme 3-0T3
Omnpenenurens Bponckoro. 3-3T3
VYenoBus JIMHENHOU 3-0T3
3aBUCUMOCTHU 3¢ 3-3T3
HE3aBUCHUMOCTH  CHCTEMBI
GyHKOMH  Ha  OTpE3Ke.
JIunetinbie omHopoxaHsle | JleicTBue
muddepeHnIraNbHEIC
yYpaBHEHHS N-TO TOPSIKA,
CTPYKTypa obiero
peIIeHuUs
JluHeiiHBIE HEOIHOPOHBIE Snanme 3-0T3
nuddepeHnnanbHbIe 3-3T3
YPAaBHEHUA N-TO NOpAAKA, | o 3-0T3
CTPYKTypa o0miero 3-3T13
peuieHus. Jluneiinbie 3-0T3
muddepeHInaNbHEIC . 3-3T3
YpaBHEHHS CO CIICIIUATTBHON Aeiictaue
NpaBoil YacThiO
HopmanbHsie CHCTEMBI | 5 3-0T3
mddepeHInaTbHBIX 3-3T3
ypaBHeHHH. 3amada Komm. Vere 3-0T3
MeTompl peueHus CHCTEM 3-3T13
JMHEHHBIX 3-0T3
i depeHnnanbHbIX . 3-3T3
YpaBHEHHH C TOCTOSTHHBIMHU Aetictaue
k03¢ dHULMeHTaMU
Hroro 171 -0T13
171 - 3T3
3 cemecTp
YK-1.1 11. Pager Yuciosble pAIbL 3nanmne 4-0T3
AHanuzupyer Cxonumocts psga. Cymma 4 -3T3
poOJIEMHYIO pana. Heobxoxnmoe Verie 4-0T3
cutyanuo (3a1a4y) YCJIOBHE CXOJUMOCTH psja. 4 —-3T3
Y BBIJCIIACT €€ 3HaAKOMON0XKUTENbHbIE 5-0T3
0a30BEIE PABL. JlocTaTouHbIe 5-3T3
COCTaBIISIONIHE. MPU3HAKH cxoauMocTu | JlelicTBue
dopmynupyer 3HAKOIIOJI0KHUTEIbHBIX
MaTeMaTHIECKYIO PsIOB
MIOCTaHOBKY 3a/a4u. 3HaKOIEpEMEHHBIE  PSIJIBL. 3nanne 4-0T3
Paccmarpusaer AGCoOTHAsE W YCIOBHas 4-3T3
pa3IUyHbIe CXOIMMOCTb. IIpuzHak VeHne 4-0T3
BapHUaHTHI PELICHUS JleiiGHmmIa. CgoiicTBa 4-3T3
npoOJIeMHOM abCOJIOTHO  CXOASAIINXCS . 5-0T3
CUTyaluy (3a1a4H), PAIOB. OueHka Aciicraue 5-3T3




paspabarbeiBaeT
ANTOPUTMBI UX
peau3aIuy.
OIIK-1.5 3naetr
OCHOBBI BBICIIEH
MAaTE€MAaTHKH,
criocoben
MIPEICTaBUTh
MaTeMaTHYECKOE
OITMCaHUE
TIPOIIECCOB,

HCIIOJIB3YET HaBbIKHA

MaTCMaTU4YCCKOIro
OIIMCaHUA
MOACIMPyEMOTo

nporiecca (00beKTa)

JJIA peIlICHU s

WHXXCHEPHBIX 3a1a4

TIOTPEIIHOCTH,
JOMYIIEHHON TIpU 3aMeHe
psAa YaCTUUHOH CyMMOMH

OneMeHTHI Snanme 4-0T3
(YHKIIMOHAJIBHOTO 4-3T3
aHanu3a. OyHKIMOHAJIbHbBIE VMeHUe 4-0T3
pAABL Oo6nactb 4-3T3
CXOOUMOCTH, METOJbI €€ 5—-0T3
OTIPEICITCHHUSL. 5-3T3
PaBHOMEpHAsT cXOAUMOCTb. N
IIpuznak  Beiiepmrpacca. Aciicraue
CgoiicTBa paBHOMEPHO
CXOJUSIIINXCSI PSIOB
Crenennsie psgbl. Teopema Snanme 4-0T3
Abes. Pannyc 4-3T3
CXOAUMOCTH. Psast 4-0T3
Teiinopa u Maknopena. Yuerue 4 -3T3
Pasnoxenune GyHKIUMA B 5-0T3
CTEIIEHHbIE pAIbL . 5-3T3
IIpunoxeHus  CTENEHHBIX Aciicraue
psiIOB
12. Paasl Oypbe 3nanme il‘ —_ (3);1:;
TpuronomeTprudyeckue VMeHie 4-0T3
pansl Oypre 4 -3T3
. 5-0T3
JleiicTBue 5373
Psine1 @ypbe ns 4ETHBIX U 4-0T3
HEYCTHBIX (QYHKIWH, I 3uanne 4 —-3T3
HKIHUH C IIPOU3BOJILHBIM 4 -0T3
SgpI/IOJIOM ’ 21, TUIst Ymenne 4 -3T3
genepnozmqecmx JleiicTaie 5-0T3
YHKIU#H 5-3T3
13. luckperHas 4-0T3
MaTeMaTHKa 3uanne 4 -3T3
JluckpeTHas MaTreMaruka: 4-0T3
MEHTBI TEOpUu MEHHU
JeiicTBHE >~ OT3
5-3T13
3Hanue 17 (3),}:33
JuckpeTHas MaTeMaTHKa: VeHie 4-0T3
AJIEMEHTHI KOMOHHATOPHKH 4 -3T3
. 5-0T3
JleiicTBue 5373
14. Teopust Cnyuaiinble COOBITHSI. 3nanmne 4-0T3
BEPOSTHOCTEH Adnrebpa COOBITHIA. 4 -3T3
OnemeHTapHas TEOPHA | e 4-0T3
BeposITHOCTEH. PazinuuHble 4 -3T3
NOAXO0ABl K OIPEACIICHHUIO 5—-0T3
BEPOSITHOCTH cOoOBITHS. 5-3T3
Teopembl  cnoxenus U | JeiicTBre
YMHOKEHHUSI BEPOSITHOCTEM.
Y CI0BHBIE BEPOSITHOCTH.
dopmyia TIOJTHOM Snanme 4-0T3
BEpOSTHOCTH.  DOpMyJIbI 4 -3T3
Baiieca. 4-0T3
IMocnenoBareabHOCTD Yuenue 4 —-3T3
HE3aBUCHMBIX HCHBITAHUH 5—-0T3
bepnynmu. dopmyna . 5-3T3
Bepnynmu. IIpenenbHble AeiicTaue
TeopeMsl B cxeme bepryium
Crnyualinsle BEIMMUHBL. | 5 4-0T3
Dopmbl 3aKOHa 4-3T3




pacnpeneneHus VMeHme 4-0T3

JTUCKPETHON Hu 4 —-3T3

HENpEephIBHON  CiIydaliHOM 5-0T3

BEJMYMHBI. OcHOBHBIE 5-3T3

YHCIIOBBIE XapaKTEPUCTHKH

CITy4aiHBIX BEJINYUH.

HauanbHble 1 ueHTpanbHbIe

MOMEHTEHI BeIclINX | [leiicTBHE

TTOPSAKOB. OcHOBHBIE

3aKOHBI pacrpeneneHus

JTUCKPETHON ciyyaiiHOH

BEIMYMHBI: OMHOMHUAIIBHOE,

Ilyaccona, reoMeTpudeckoe

OcHOBHBIE 3aKOHBL | o 0 o 4-0T3

pacupeneneHus 4-3T3

HENpephIBHON  CilydaliHOM VMeHme 4-0T3

BEIMYUHBI. PaBHOMEPHOE, 4-3T3

MOKa3aTeabHOE, 5-0T13

HOpMaJIbHOE 5-3T3

pacripenieieHue. 3akoH

0OTBIIIX qHce:

HEpaBEHCTBO M Teopema | JleiicTBue

UYeOpimena, TEOPEMBI

bepuynin u  JlanyHosa.

LenrpanbHast npenenbHas

TeopemMa

. 3HaHUe 4-0T3

JIBymMepHbIe ClTy4JaifHbIe 4 -3T3

BEJINYUHBI, 3AKOHBL | 4-0T3

pacripenenesus, 4YUCIIOBBIE 4 -3T3

XapaKTEPUCTHKU Tefictpie 5’5 — (3);1:;%

Hroro 169 - OT3
169 - 3T3
4 cemecTp

VK-1.1 15. MaTtemaruueckas MatemaTHueckas Snanme 3-0T3
AHanuzupyer CTaTHCTUKA CTaTHCTHKA. 3-3T3
poOJIEeMHYO CraTtucTuyeckue  METOJbl VeHme 3-0T3
cUTyanumo (3a1a4y) HUCCIIEIOBAHUS 3-3T3
M BBIJICIISET €€ 3aBUCUMOCTH 3-0T3
0a3oBEIC TIaHUPOBAHHA 3-3T3
COCTABIISIOLIHE. 9KCIIepUMeHTa, 00paboTKH .
DopmynupyeT IKCIEPUMEHTAIBHBIX Aciicraie
MaTEeMaTHYECKYIO JTAHHBIX. I'enepanbHas
MOCTaHOBKY 3a/1a4H. COBOKYNHOCTh. Brr6opka.
Pacematpiact CraTucTHYecKuit 3HaHue 3-0T13
pa3IUYHbIE pAxL. 3-3T3
BapHaHTHI PEIICHUS] OMIHpUHCCKoe 3-0T3
HpOGIEMHOIT pacnipenenenue. llonuron. | YMeHue 3373
cHTyaruy (3a724H), T'ucrorpamma. Cpennee 5} 32073
paspaGaTsiBaeT 3HaueHue, pazdpoc JlelicTBre 3373
aJI'OPHTMBI HX TodeuHsle U UHTEpBaJIbHbIE 3nanmne 3-0T3
pcannsanyy. OLICHKHU apaMeTpoB 3-3T13
OIIK-1.5 3uaer pacnpenenenus o 3-0T3
OCHOBBI BBICILICH BbIOOpKe. CraTHcThueckas Ymenue 3-3T13
MaTCMaTuKHu, NpoBEpKa TUIIOTE3. 3-0T3
crocoGeH Kpurepuii cornacus | JleficTBue 3-3T3
MPEICTaBUTh Iupcona
MaTEMaTH9EeCKOC 16. O6paboTka DJIeMEHTBI TEOPUHU 3naHme 3-0T13
OIMCaHNE OTIBITHBIX JTAHHBIX KOPpEeITAInN: 3-3T3
Hponeccos, CHCTEMBI CITyJaifHbIX KOPPEIAIUOHHBII MOMEHT, 3-0T3
UCHOIB3YET HABBIKA | pejpquH. DJIeMEHTHI KOA(PHUIHUEHT KOPPEISAIHH, Yuenue 3-3T3
MaTEMaTHIECKOro TEOPUN KOPPENSAIHA perpeccust . 3-0T3
OIKCAHUS Hevicteue 3_3T3
MOZIeIMpyeMoro KoppensiiuonHoe 3uanue 3-0T13




mporecca (00beKTa)
JUTS PELICHUS
WH)KCHEPHBIX 3a/1a4

OTHOILICHHE 3-3T3
VmMenune 3-013
3-3T13
[eiictBue 3-OT3
3-3T3
17. Cnyuaiinsle Cry4aiiHble IPOLIECCHI. Snanme 3-0T3
nporeccel. Llenu Mapxkosckue nenu. O6uiue 3-3T13
Mapxkosa nonsiTusl. Knaccudukarys VMeHe 3-0T3
COCTOSHUIL 3-3T13
HencTtBue 3-OT3
3-3T3
MapkoBckue Lenu | 3uanme 3-0T3
KOHEYHBIM YHCIIOM 3-3T3
COCTOSHUH W IHCKPETHBIM Vene 3-0T3
BpeMEeHEM.  MapKoBcKue 3-3T3
LENMX ¢ KOHEYHBIM YHCIIOM 3-0T3
COCTOSIHUI U HENIPEPBIBHBIM | JleiicTBHE 3-3T3
BpEMEHEM
WHTeHcuBHOCTH Snanme 3-0T3
NIePEXOI0B. Cucrema 3-3T3
Konmoropoga. 3anaumy, Verie 3-0T3
CBSI3aHHBIC C yIpaBICHUEM 3-3T3
IpOIIECCOM MepEeBO30K. 3-0T3
IIporieccsr  rubenu u | JlelictBue 3-3T3
Pa3MHOKEHUSI
18. OcHOBBI TEOpUH 3-0T3
CHCTEM MACCOBOLO OCHOBHBIE ~ TIOHATUS O | 3HAaHHE 3373
obcryxxuBanust (CMO) CMO, KaceHuKana 3-0T3
CMO. OcHOBHBIE | YMeEHUE 3373
xapakrepuctuku CMO u 3-0T3
CBSI3M MEXKIY HUMH [eiictBue 3373
ITonatus o BxoAfAmIEM U 3nanmne 3-0T3
BeIXOAsAmEM noTtoxke. CMO 3-3T3
C OTKa3uaMI/I, ¢ VMeHme 3-0T3
OTpaHUYEHHOMN u 3-3T3
HEOTrPAaHUYECHHOU 3-0T3
ouepepio. IToxasarenn | [leiicTBue 3-3T3
3¢ HEKTHBHOCTH
CMO ¢ orpanu4YeHHbIM Snanme 3-0T13
BpEMEHEM OKUIaHUSL. 3-3T13
3aMKHYThHIE CMO. Vere 3-0T3
[Noxkazarenn 3-3T13
3¢ (EeKTUBHOCTH. 3-0T3
[IpakTuueckoe npuMeHeHe . 3-3T3
TEOpHH MaccoBOTO Aeiictaue
00CITy)KUBaHHSA
19. JluneitHoe MaremaTnueckoe 3nanmne 3-0T3
MIPOTrpaMMHpPOBAHHE. MOJEIMPOBAaHUE MPOLECCOB 3-3T3
OCHOBHBIE TTOHATHS C HCIOJIb30BaHUEM METOJa VMeHme 3-0T3
TEOpHH ceTel «Mownre-Kapmno». Pemenue 3-3T13
ONTUMM3AIMOHHBIX 3aJ1a4 B 3-0T3
YCIIOBUSAX JetictBue 3-3T3
HEOIIPEICIIEHHOCTH
3amaua JIMHEMNHOTO Snanme 3-0T3
niporpammupoBanus (3JIIT). 3-3T13
I'eomerprueckuii L VA, 3-0T3
CUMILIEKC-METO] ee 3-3T13
pemenus.  JIBONMCTBEHHas 3-0T3
3amayga JUHEHHoro | JlelicTBHE 3-3T3
IIPOrpaMMHPOBAHUS
TpancnoprHas 3ajava. 3-0T3
H%CTpoefme OTIOPHOTO 3uanne 3-3T3
IUIaHa. Haxoxnerne VeHne 3-0T3
ONTUMAJIFHOTO IIaHa 3-3T3




METOI0M MTOTCHIHAJIOB. 3-0T3
3amaya  menmoumcieHHoro | JleictBue 3-3T3
MIPOrPaMMHPOBAHU
Hroro 126 - OT3
126 — 313

[Tonmuerii kommiekt OT3 xpaHUTCS B 3JIEKTPOHHON MHGOPMAIMOHHO-00PAa30BaTEIBLHON Cpefe
KpMKT HpI'VIIC u oOyuaromuiicss WMEET BO3MOXXHOCTb O3HAKOMHUTBLCS C JEMOHCTPAIlMOHHBIM
BapuanToM OT3.

Hwxe npuBenen oOpa3sel] THIIOBOIO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO pabodeii
MIPOrPaMMOil TUCIUTUIMHBI.

OO6pa3el TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO paboueid MporpaMMoi AUCIIUILUIMHBI

Hopwma Bpemenu — 45 MuHyT.

1. JIBe cucTeMbl Ha3bIBAIOTCS SKBUBAJICHTHHIMHU (PaBHOCHIBHBIMH), €CIIM KaXaoe . . . .
OJIHOM U3 HHUX SBJSAETCS . . . . APYTOU H . . . .

D 1 2)(1 2 3
. aAnuTH NPOU3BCACHHUC O 4 1 _1 O .

31 3 3.0 3 12 1 122 -210
000 4 -4 0 2 -2 0 040 -400
a) , 0) 0l 1)

9 B) O 0 *

3. «YpaBHEHHEM JMHUM Ha IUIOCKOCTU Has3blBaeTcs paBeHcTBO F(x, y) = 0, xoTropomy
YIOBJIETBOPSIOT ... ... TOUKU M(x, ), ... INHUY, U HE YJIOBIETBOPSIOT ... TOYEK, ... ... JIUHUU.»

4. UYro0bl COCTAaBUTh ypaBHEHUE KaKOIro-1u0O TIE€OMETPUUECKOTo OOBbEeKTa, HYXHO: 1)
OIPEJINIUTh €ro, KAk MHOXECTBO TOUYEK, OOJNAZAIOMUX ... ... ... ; 2) 10 ... ... 3anMcarb B BHJE
CUMBOJILHOTO paBeHCTBA; 3) 3amucars ... ... C TIOMOIIBIO ... TEKYIIEH TOUKH.

3. IlycTp S 1 ¥ S 2 HAIIPaBJISAIOLIME BEKTOPBI NPAMBIX /1 1 [2, M - Touka. Kaxxomy ycioButo
1) - 4) nocTaBbTE B COOTBETCTBUE PACIIOIOKEHHUE MPSIMBIX @) - T') OTHOCUTENILHO JAPYT JIpyra:

6. h=0h Q o

a. 1) S L S 2

7. eynn
b. 2ME,MEL

8. B)h-Lh

9. r) li||l> c 3) M €1, M €, S1||S2
d. 4) \) il S 2

6. VYpaBHEHME MIOCKOCTH, OTCeKarolell Ha koopanHaTHeIX ocax OX, OY, OZ otpeske

COOTBETCTBEHHO PaBHbIE 3, -2, -5, UMEET BU]I
a) 3x—2y—5z=1; 6) >—=2—= =

n) 3x—2y—-5z=0



7. Hanbt npsameie: 1) 3x+2y—1=0, 2)3x—2y+6=0, 3)6x—4y—-7=0, 4)
5x—=5y+2=0, 58x+9y—2=0, 6)—2x+3y+2=0. Cpean Hux sBiustorcs (MEPEUNCIUTDH
HOMEpA)

napaienbHBIMU ;

MIEPIEHUKYIISIPHBIMU

8. BeKTOpHOE MPOM3BEICHHE BEKTOPOB @ U b — 3TO:
p— - /\ 7
1) uucno, pasuoe | ||b|sin(a , b);

p— /\ —
2) umcio, pasuoe |d || b|cos(a , b);

3) BeKTOp, NEPIEHIUKYJIAPHBINA U BEKTOPY a,u BEKTOPY b.

—

9. .... ipousBesicHue d *b - ¢ B KOOPAMHATHON (pOpME PaBHO
a, ay, a, ik
a)|by by, b; 6la, b, ¢ ®abce.+abe,tab.c,.
Cx €, a, b, c,
10. Uucno, paBHOE MPOU3BEAECHUIO JJIMH BEKTOPOB a ub ua KOCHHYC yIJIa MEXIY HUMH,
Ha3bIBACTCA ... ... 3THX BEKTOPOB. OO03HAYAETCS 3TO YUCIIO

a)(a,b), 6)d-b; B)dxb; 1)aA+b; 1) dlb.

11.  Vxkaxwure QpyHKUIHUIO, 00JaCTh ONpPEIEICHUs KOTOPO — MPOMEXKYTOK (-00; -2).
-3 1 2+x
1 =, —; 2 =3 3 =lg(x+2); 4 =4 .
)y ,/2” )y 12 ) y=lg(x+2) )y W/4+x2
12. Ykaxute QyHKINI0, 00JIaCTh 3HAYCHHUI KOTOPOU SIBIISIETCS MHOXKECTBO (-00;+00).

D oy=x 2) y=x? 3) yomgv; 4) y—-——.
Yx
13. ®ynkuusa f onpeneneHa B HEKOTOPOM OKpecTHOCTH Touku a. Ecim ans moboro € >0

cymecTByet & >0, Takoe, 4To AJis JH000TO0 X, YIOBIETBOPSIONIETO HEPaBEHCTBY 0 < |x — a| < O crenyer,

aro |f(x)| <&, 10
D) Imf(x)=a; 2)lm f(x)=0; 3) m f(x)=c0; 4) lm f(x)=a.

n—1
n+2

n
14.  Tlpenen mociuen0BaTENbHOCTH C OOIIMM YJIEHOM 4, :( j paBeH:

e, 2)l/e; 3) 1/e* 4) 1/e’.

15.  3nauenue Im Rt paBHO
10 x—10
1 2 1
1) —; 2) —; 3) —; 4) 1.
) > ) s ) 5 )



x> =5x+6

16. @©ymkums f(x)=4 x—2 npu X # 2 HETpepbIBHA HA BCEH YUCIIOBOM OCH, ECITUd
a npu x =2
paBHO:
-1, 2)2;, 3)0, 4) 3.
17. VYpaBHeHHE HaKJIOHHOW aCUMINTOTHI rpaduka QyHKIUUA y = % MMEET BU/I

1) y=x-2; 2) y=—x-1; 3) y=x+1; 4) y=2x+1.

18. VYpaBHeHUE KacaTeabHOH, MPOBEACHHOW K TpaduKy KpHUBOM, 3aJaHHON ypaBHEHHEM
2y-In y = x B 1ouxe (0;1), mmeer Bux

l)y:lx+1 2) y=2x+1 3)y:1—lx
2 2
4) y=1-2x 5)y:z
2
(x-1)
19. ®Oynkuus y = - BO3pacTaeT B HHTEpBaIe
(x + 1)
1
D42 2 0) 3) (24) 4) (4:6) 5) (6;00)
20. Yuco ToUeK SKCTpeMyMa QYHKIMH p = X~ e paBHO
11 2)2 3)4 4)3 5)5
21.  Touka A(1;3) sBnseTcs TouKoi neperuda KpuBol y = ax’ +bx’, eciu
1) a=-15; b=4,5 2)a=-1; b=4 3)a=-2; b=1
4)a=-1; b=25 S)a=-1; b=25
22. Ecoun y ynkiun f(x) B Touke x, nepBbli quddepeHiyan paBeH Hylro, a BTOPOH

muddepennman npu dx # 0 MOJI0KUTENEH, TO TOUKA X,

1) siBIISI€TCSl TOUKOM MakCHUMyMa

2) siBnsieTCs TOUYKOM MUHUMYyMa

3) He sABJIsETCSA TOUKOU IKCTpEeMyMa

4) npuHaNIEKUT UHTEPBATy BO3PACTAHUS

5) npuHaUIEKUT UHTEPBAITY YObIBAaHHS
3.2 TunoBbie KOHTPOJIbHBbIE 32JaHUs pacuyeTHO-Tpaduyeckux pador

Bapuantet PI'P (30 BapraHTOB 10 KaK0i TeMe) BBUTOKEHBI B 2JIEKTPOHHON MH(POPMAITMOHHO-
obpazoBarenbHol cpene KpKT Upl VIIC, noctynHo# oOydaroremMycs 4epes ero JUYHbIN KaOuHET.

Hwxe mpuBeneHpl 00pasibl TUIIOBBIX BApUAHTOB pacueTHO-rpaduueckux paboT Mo Temawm,
MPeyCMOTPEHHBIM paboueil mporpaMmon.

O6pazen THIOBOTO BapHaHTa pacueTHoO-rpaduyeckoil padotsr Ne 1
no Teme «BekTopHas anredpa. AHaATUTHUECKAs! TECOMETPUS»



1. Bexmopnas ancebpa

1. 1. Ilo BexTOpam a / — b HOCTPOUTH BEKTOPBI d + bia-b;3a-2b.

1.2. Haittu 2 -ii+4ii° +1  wu |[2m+i)x(ii—2m)|, ecnn |ﬁ1|=%, =6, (mn)=60°.

1. 3. Vapoctuth: a)ax (b +2¢)+¢ x(d—2¢) ;

0)2( +7)-k =30 -(k+ j)—(k +i)?;

6)2(i + J)xk +30 x(k+ j)—(k +i)x(k +7).

1. 4. JNausr Bexropsr: d = (1;—2;7),5 =(3; g;4), ¢ =(0:0;2), d =(a; 4, —2) u G || b, ¢ld.

OnpezienuTh: @) KOOPAMHATHI BEKTOPOB d, b, ¢, d ;

6)Hpgf, ecnu g=2d+d, f=b—-¢&;

6) HANPABJISIONINE KOCUHYCHI BEKTOpA d ;

2) KOMILTaHAPHBI JIU BEKTOPHI &, b, ¢ ;

0)opt BeKTopaC? .

1. 5. Cunel f,=4i +3j -2k, f, =i +] mupunoxensl k touke A(0;1;2). Haiftru momeHt
PaBHOJEHCTBYIOLIEH ATUX CUJT OTHOCUTENBHO TOUKU O(0; —1; 0).

1. 6. Haiftn paGoty, coBepmaemyio cuioii F =(4; —1; 0) Ipy MepeMeleHn: MaTepHalbHOM
TOYKH U3 nojoxenus A(0;1; 2) B nonoxenue B(0; —4;2).

1. 7. Jansl koopauHaTel BepiuuH mupamunast 4, (0; —4;3), 4,(7;3;0), A;(—1;2;3), 4,(3;0;2).
CrenaTp 4epTex U HAUTH:

a) nany pedpa A4, ;

0) yron mexny peopamu 44, u 4 A4, ;

6) momanb rpaiu A A, A; ;

2) 00beM MUPAMHUJIBL;

0) JNIUHY BBICOTBHI, OIYIICHHOW M3 BEPIIHHBI 4, .

1. 8. Ha BekTopax d =2i —4j ub =i + 8 nocTpoeH napaiienorpamMm. Haiitu momas, yrisl
U JUTMHBI TMaroHanei 3Toro napamienorpamma. CrenaTtb 4epTex.

1. 9. Hansl Touku A(1; —2; 3),B(0;1;2), C(1;—1;1), D(—1;2;1).

Omnpenenuts: a) AB-CD;6) ACxDA; ) ABBC DA;

2) KOOpAMHATHI TOYKH M, nensmieit oTpe3ok AD B OTHOLIEHUH WD 3;

0) nexar i Touku A, B, C, D B 0HOM IIOCKOCTH;
e) mnomaab AABC , ero yribl ¥ JUTHHY MEHaHbI, IPOBEIEHHON K CTOpOHE AB.

2. Ananumuueckas eeomempus (6 3a0avax 2.1 — 2.10 nocmpoums nunuu).

2. 1. CoctaBuTh ypaBHEHHE MpPsIMOH, mpoxoasmei deped Touky M (2;3) mepHeHIuKyIsSIpHO
BekTOpy B =(-1,1). IlpuBecTH NOTy4YeHHOE YpaBHEHHE K O0IIEMY BHJIY H C YIJIOBBIM KO PHUIIUESHTOM.

2. 2. CocTaBUTh ypaBHEHHE MPAMOH, mpoxoasiiei uepe3 ase Touku M; (1;-2), M> (-4,5).
3anucathb olliee U mapaMeTpuyecKre ypaBHEHHs ITOH MPSMOH.

2. 3. 3anucarb ypaBHEHHE IPSIMOM, poxoasmiei yepe3 Touky M (1,-2) ¢ 3aJaHHBIM YTJIOBBIM
kodpduurentom x=2. [IpuBecTn mojaydeHHOE ypaBHEHHE K OOIIEMY BUIY U B OTPE3Kax Ha OCsX.

2. 4. 3anucaTth ypaBHEHHE NPSAMOM, 3Hast OTpE3KU a = 8, ¢ = 9, orcekaeMble Ha ocsix Ox u Oy
COOTBETCTBEHHO. [IpuBecTH MOJy4YeHHOE ypaBHEHHE K BHJIY C YIJIOBBIM KO3(QQHUIMEHTOM M K
HOpMaJIbHOMY BUJY.

2. 5. OnpenenuTs TOUKY NepecedeHus npsmMoi  2x - 3y — 12 = () ¢ KOOpAMHATHBIMU OCSMHU.

2. 6. CocTtaBUTh ypaBHEHUE OMCCEKTPUCHI yIila MEXIY NpAMbIMU X - 7y + 5 =0, S5x+ 5y —3 =
0, CMEXHOTO C YTJIOM, COJEpKallMM HayaJlo KOOPAHUHAT.



2. 7. BpluucnuTe JUIMHY TEpHEHIMKYJSpa, OMYLUIEHHOTO W3 BeplIMHBl B Ha Menuany,
npoBeneHHy0 u3 BepunHbl CAABC: A(-10,-13), B(-2;3), C(2;1).

2. 8. 3anucarh KAHOHMYECKUE YPAaBHEHHUS DIIIUIICA M TUIEPOOJI MO JaHHBIM TIOJIYyOCsIM a=2,
b=1. OnpenennuTs IKCIEHTPUCUTETHI, KOOPAUHATHI (POKYCOB, YPABHEHUS TUPEKTPUC.
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2. 9. Ilo nanHOMymapamerpy p = " 3amMcath KaHOHMYECKHE YpaBHEHMs mapadod,

CUMMETPUYHBIX OTHOCUTENBHO oceil Ox u Oy, HaAlTH TOUKH uX nepecedeHus. OnpeaenuTs KOOpAUHATHI
(hOKYCOB U ypaBHEHUS TUPEKTPHC.

2.10. [IpuBecTn ypaBHEHUE JUHUM BTOPOro mopsaka x> — 8xy + 7y? = —9 Kk KaHOHUYECKOMY
BUly. BBISICHUTD TUTI JTMHUH.

2. 11. IlocTpouTh TEI0, OrPAaHUYEHHOE MMOBEPXHOCTIMU:

A x>+y*+22=81, x*+y*=16, z>0.

0)4z=12-x>-y% Z=x*+y~.

OOpa3zer THIOBOTO BapuaHTa pacueTHO-Tpaduueckoit padbotsr Ne 2
no Teme «/HTerpanpHOe ucurciaeHne GyHKINN OHON TIEPEMEHHO»

1. BeruucnuTh miomaas miockoi Gurypel, orpaHMuYEeHHON JTHHUSIMHU:
2

) Xy =8 y="r
b) x=4v2cos’t, y=22sin’t, x=2 (x> 2);
c) p=1+cosp.

2. HaiiTu nnuHy nyru KpUBOM:

a) yzlncosx,OSxﬁg;

b) x=8at’, y=3a(2t* —t*), y>0;

c) p=ap,0<9p<2r,a>0.

3. Bberuuciuth 00beM TeNla, 00Opa30BaHHOTO BpalIeHHEM BOKpYr ocu OX IUIOCKOH (UTypHI,
OrpaHMYCHHOMN JTHHUAME Yy =—Xx° +5x—6, y=0.

4. BeI4uCIUTh HECOOCTBEHHBIE MHTETPAJIBI HIIH UCCIE0BATh X CXOIUMOCTB!

0 dx 1)(,'1 ex

o i
1

—Jc.xo x> +4x+9 —J‘l %/x_

OO6pazen TUIIOBOTO BapuaHTa pacueTHo-rpaduueckoi padbotsr Ne 3
1o teme «Psapn

1
[
X 0

3(1-x%)?

1. Hccnenosate cX0AMMOCTD psila:
+2 -1 3" n*
© n
a) X———=,0) Z( j B) Z )Z
n= 1n(n+3) n=1 3n+2 ( n—l) n=1 1
2" (x—1)"
2. Haiit 06;1acTh CXOIMMOCTH CTEMIEHHOTO Psifa 2—2
n=1 n
2n
® X
3. Haititnu cymmy creneHHoro pspaa >— (|x|<1) MPUMEHSAA TEOPEMY O IOWICHHOM
n=l N

g depeHIIMPOBAaHUH U TEOPEMY O MOUJICHHOM MHTETPUPOBAHUU.
4. Paznoxuts pyHkmuoo f(x)=+4 — x> BPpag Maxnopena. YKa3aTh paauyc CXOJIUMOCTH.

.3
5. Breraucanuts sin Z ¢ Tou”ocTthio 110 0,001.



6. Beruucnurs In5 npUOIMKEHHO, OTPAHUYMBIIUCH TEPBBIMH TpEMsl UJICHAMH
Pa3IoKECHUS.

7. Bpruucnurs Ojs e_z’“2 dx TpUOIMKEHHO, OTPAaHUYMBILINCH IEPBBIMU TPEMSI YIEHAMU
0

pa3IoKeHusl.

8. Haiitu pasznokeHue B CTeNeHHOW psa pemeHus auddepeHnaibHOr0 ypaBHEHUS
V' =y —5x, y(O) =2. OrpaHYuTHCS YETHIPHMSI, HEPABHBIMU HYJIIO YWICHAMH PsIlia.

9. Paznoxuts B psang @ypbe 3anannyto pynkuuo  f(x)=x—1, (— 2;2).

10. Paznoxuts B psag @ypre hyHKINIO, 3aJaHHYI0 TpaduuecKu

e

OO6pa3zer; TUIIOBOTO BapuaHTa pacueTHO-Tpaduueckoit padotsl Ne 4
1o Teme «CiryyaiiHbIe BEJTMYUHBDY

1. Jana HenmpepbIBHAS clydaiiHas BeIu4YnHa X:
0,x<0
FR)= o’0<x<0)5
1, x>05

Haiitu: a) koapdummenT «c»;

0) OyHKIIMIO MIIOTHOCTU BEPOATHOCTH f(X);

B) IIapaMeTpbl pacipe/leeHuUs;

T') BEpOSITHOCTh TOTO, 4TO X NMpUMET 3HaueHue oosnpiie 0.3;

) TOCTPOUTH rpaduku f(x) uF(x).

2. Bpems paboThl 31eMeHTa pacmnpeiesieHO MO MOKa3aTeIbHOMY 3aKOHY ¢ MaTeMaTH4YeCKUM
oxunanrem 200 4. HaiiTu BEpOATHOCTH TOTO, YTO XOTS ObI OJJUH W3 TPEX AJIEMEHTOB MPOPAOOTACT HE
MeHee 300 gacoB U CpeJHEKBAPATUYECKOE OTKIIOHEHHUE.

3. BeposTHOCTb NomagaHus B LI€Ib IPH 0JTHOM BbicTpene paBHa 0.7. Halitu psin pacnpenenenus
qucia MoNnajaHui Ipu 5 BBICTPENax U XapaKTePUCTHKH pacIipeleIeHusl.

4. JlnameTp mapuKoB, U3TOTOBJIEHHBIX aBTOMATOM, HOPMaJIbHO paclpesiesiet ¢ a = 3 (MM), 0 =
0,2 (mm). KakoBa BepOsSTHOCTh TOTO, YTO JAMAMETP HayjAady B3ATOTO IIAPUKA OTJIMYAETCS OT « a » Ha
BelMMUYMHY He 6osee 0.3 MM.

3.3 TunoBbIe KOHTPOJIbHBIC 3aIaHUs IJISl IPOBECACHUA KOHTPOJBbHBIX paﬁoT

Hwxe npuBeneHsl o0Opas3ibl TUIIOBBIX BapHAaHTOB KOHTPOJIBHBIX padOT, MPEayCMOTPEHHBIX
paboyeii mporpaMMoi AUCHIUTIITHBI

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHON paboThI
1o TeMe «KoMIutekcHbIe Yrciay

[Ipenen puTenbHOCTH KOHTPOIS — 20 MUHYT.
[IpensniaraeMmoe KOJIMYECTBO 3a1aHUM — 3 3aaHUsI.

1. N300pasute reomerpudecku: z; =2+3i, z, =4-2i, zy =1-3i,z, =2i.
2. HaiiTu TpuronoMeTprudeckyto Gopmy z3.

o W
3. Beraucnute — +—.

Zy Zy

OO6pa3zer] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI



110 TeMe «CUCTEMBI JINHEWHBIX YpaBHEHUI»

ITpenen nnuTenbHOCTH KOHTPOIISt — 20 MUHYT.
[Ipennaraemoe KOaM4YECTBO 3aJjaHuil — 1 3aganue.
1. Pemute cuctemy metogamu Kpamepa u [Maycca

Sx+8y—z=-7,

x+2y+3z=1,

2x-3y+2z=9.

OO0pa3zer] TUIIOBOTIO BapuaHTa KOHTPOJIbHOM paboThI
10 TeMe «DJIEMEHThI BEKTOPHOU anreopb»

[Ipenen WIUTENTBHOCTH KOHTPOJIS — 45 MUHYT.
[Ipennaraemoe KOJWYECTBO 3aJJaHUI — 3 3aaHUA.
1. Jansl Bepiunbl nupamunabl A(2; 1; 8), B( 6;5;2), C(4;5;7), D(9; 4;10). Haiitu :
a) yros Mmexnay peopamu ABuAC;
0) momans rpanu ABC;
B) 00beM nupamuasl ABCD.
2. [Tpu xakuX 3HAYEHUSX APAMETPOB & U [f BEKTOPBI aub:
a) KOJUIMHEAPHBI, €Cl  a = (c;7;—4),b = (2; 5:2) ;
0) OPTOrOHAJIbHBL, eclil g = (—1;&;8), b = (9;3;—1).
3. Haiitu:
a) paboTy cuibl F =3i+ j—kTO IEpeMENIeHHIO 0 NMPAMOil MaTepHabHOW TOUKH M3
nonoxenus A( 2;-2; 1) B monoxenue B( 6; 5; 2);
0) BEJIMUMHY U HANPABJIECHUE MOMEHTA CHIIbI F = 3 + j — k , IPWIOKEHHOM B Touke A( 2;-
2; 1) orHOocutensHO TOYKU B( 6;5; 2).

OO6pa3zel] TUIIOBOTO BapuaHTa KOHTPOJIbHOM paboThI
10 TeME «AHAIUTHYECKAst TEOMETPHSD»

[Tpenen pnurenbHOCTH KOHTPOJI — 30 MUHYT.

[Tpennaraemoe KOIM4ECTBO 3aAaHUN — | 3agaHue.

1. HNana nupamuna A;A24A3A4 ¢ BepmmHamu B Toukax Aj(3,1,4), A2(-1,6,1),As(-
1,1,6),44(0,4,-1).

Haiitu: a) nmuny pedpa A1A42;

b) yron mexny pebpamu 4,42 u A1A4;

¢) yroi Mexay peopoM A ;A4 v rpanbio A1A243;

d) motmane rpanu A;A4243;

€) 00beM UpaMHU/IbI;

f) ypaBHeHue npsimoit A;42;

g) ypaBHEHUE TIIOCKOCTH A 14243;

h) ypaBHeHHE BBICOTHI, ONMYIIEHHON U3 BEPUINHbI A4 Ha TpaHb A1A4243.

3.4 TunoBble 3aJaHUA N0 HAMMUCAHUIO KOHCIIEKTA

TeMbl KOHCIIEKTOB, MMPEAYCMOTPEHHBIX padoueil mporpaMMon AUCIUTUINHBL:
1. «CBo¥icTBa onpeeTuTeNei.
VYuebnas nurtepatypa: Ilucemennsiii /I.T. Koncnekr nekuuit mo Beicmiel matematuke. M.:
Atipuc nipecc, 2014.
2. «O0630p rpadUKOB U CBOHCTB OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHID.



VYuebnas nutepatypa: banuna H.B., Cunerosckas T.C.. Hauana maTemMaTndeckoro aHanusa,
Upkyrck: UpI'VIIC, 2012-106 c.

3. «OcHoBHas TeopeMa anreopsl. Paznoxenue apoOeil Ha mpocTeimey.

VYuebnas nuteparypa: Ilucemennsiii J[.T. KoHcnekT snekiuii mo BbICHIEH MareMaTtuke. M.:
Atipuc npecc, 2014.

4. «3aMeHa NMepEMEHHBIX B KPATHBIX UHTETpaJIax».

VYueOnass muteparypa: IlerpsikoBa E.A., Anekceea T.JI.. KpaTHple W KpUBOJIHHEWHBIC
unTterpainsl: yueo. [Tocooue. Upkyrck: UpI'YIIC, 2008.

5. «3akoH Oonbuux yuceln. LleHTpanbHas npeaeapHas TeopeMay.

VYuebnas nuteparypa: ['mypman B.E.. Teopus BeposTHOCTE U MaTeMaTH4yecKas CTaTHCTHKA!
yue0. mocobue. M.: Beicir. mik., 2003.

3.5 IlepeyeHb TeOpeTHYECKHUX BOINIPOCOB K 3a4eTy

l. [IpenmMer Teopun BeposiTHOCTEH. DiieMeHThl KOMOMHATOpHUKU. bynesa anredpa.

2. Cryuvaiinple COOBITHS: OIpeneNneHue, Kiaccuukanus, ACUCTBUS HAA CIIydailHBIMH.
Anrebpa coObITHIi U €€ OCHOBHBIE 3aKOHBI.

3. PaznnuHble 1MOAXOABI K OIpPENEIeHHIO BEPOATHOCTH cOObITHH. YacTroTa COOBITHH.
Kitaccuueckoe, ctaTuctuyeckoe onpeaeneHue BeposTHOCTU. ['eomerpuueckast BepoaTHocTh. CBoiCTBa
BEPOSATHOCTH.

4. CoBMecTHBIE U1 HECOBMECTHBIE COOBITHS. TeopeMbl CII0KEHUSI BEPOSATHOCTEH.

5. YcioBHAs BEPOSTHOCTh. 3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHA. TeopeMbl yMHOKEHUSI.

6. ®opmyna noaHoi BepoaTHocTU. PopMmyiisl baiieca.

7. BeposTHOCTB MOsIBIIEHUST XOTSI ObI OJTHOTO COOBITHS.

8. [locnenoBarenbHOCT, HE3aBUCUMBIX uUchbITaHuM bepnymnu. ®opmyna bepnymiu.

[Ipenensubie Teopemsl B cxeme bepuymm: ¢opmyna [lyaccona, mokanbHast 1 MHTETpAIbHAS TEOPEMBI
Myaspa-Jlamnaca. CoiictBa ¢pyHkuuit ['aycca u Jlannaca.

9. HauBepostHeiiniee ynciio HaCTYIUIEHUS COOBITHI.

10. Cnyuaiinpie Benuuunbl (CB) nuckpetHsie U HempepbiBHbIe. DOpMBI  3aKOHA
pacrnpesenieHust TUCKpeTHOU ciydaiinoi BennunHbl (JCB): psn u MHOTOYroJIbHUK pacmhpeeseHust,
GyHKIMS pacrnpeseseHns, aHaIuTH4ecKoe 3aaaHue. DOopMbl 3aKOHA pacHperieNieHHs] HelpephIBHON
ciyyaitnoit Benmnunnbl (HCB): dyHKIIMY U TIIIOTHOCTH pacipeeseHus, UX CMBICH, CBOMCTBA.

11. OcHoBHble uymclIOBble XapakTepuctukun CB: Moja, MennaHa, MaTeMaTHYECKOE
oxujaHue, nucrepcus. Mx cBoiicTBa, BIYMCIUTENbHBIE (POPMYJIbI, CTATUCTUUECKUA U MEXaHUYECKUN
cmbicia. BepositHocTs CB npuHATE KOHKPETHOE 3HAUYEHUE U MONACTh B MHTEPBAL.

12.  Knaccuueckue 3akonsl pacnpenenenus JICB: ounomuanshblil, [Tyaccona (3akoH penkux
SIBJIGHUI) T€OMETPUYECKOE U THUIepreoMeTpUUecKoe pacipesenenre. X oCHOBHbIE XapaKTEpUCTUKH.
IIpumepsl 3a1a4, NPUBOAAIIMX K YKa3aHHBIM PacIpelEICHUSIM.

13.  3akonbl pacnpenenenuss HCB: paBHOMepHOe, TMOKa3aTeIbHOE pacIpesesieHHe,
HOpMaJIbHBIN 3aKOH pactpeneneHus. OCHOBHbIE XapakTepucTuku. Cdepa NpUMEHUMOCTH YKa3aHHBIX
3aKOHOB.

14.  BeposTHOCTH nomagaHus HOPMaidbHO pacnpenencHHod CB B 3agaHHBI MHTEpBaJl
[IpaBuio Tpex curm.

15. [Ipenmer MmareMaTHuUecKOM CTaTUCTHKU. ['eHepanbHas COBOKYNHOCTb. BpiOopka.
Crartuctrueckuil psa. OMnupudeckoe pacupenenenue. I1oiuron u rucrorpamma.

16. YucnoBele XapaKTEpPUCTHKU: CpeaHee 3HaueHHe, pa3dpoc; METoJbl MX pacyera.
Crnioco0s1 0TOOpa, 00ecreurBaoIIne PENPE3eHTATUBHOCTD BEIOOPKH.

17. TodyeuHsle W MHTEpBaJbHBIE OLIGHKUM IapaMeTPOB paclpesieieHus] IO BBIOOPKE.

HecmemeHHOCTh, COCTOSATETBHOCTh, 3()PEKTUBHOCTH OIeHKH. JloBepHUTENbHAas BEPOSTHOCTh |
JIOBEPUTENIbHBIA HHTEPBAJ.

18. JloBepuTebHBIE HHTEPBAIIBI 1) IAPAMETPOB HOPMAIBHO PACIIPEEIICHHON CIIy4aitHOM
BEJIMYUHBI.
19. Craructuueckas npoepka runores. OmuOKH epBoro v BTOPOTo poja.

20. Kpurepnii cornacust [Iupcona. IIpoBepka runotessl 0 BUAE 3aKOHA paclpencIeHus



21. IloHsiTHE MHOTOMEpPHON IHUCKPETHOW W HEIPEPBIBHOM CIIy4alHOW BeIU4YUHBL. POpMBI
3a/laHMsl 3aKOHA PaCIpEACIICHUs JBYMEPHONU AUCKPETHOU CIIy4alHOM BEJIIMYUHBI U €€ COCTAaBIISAIOLIUX.
OCHOBHBIE XapaKTEPUCTUKH.

22. OyHKIUA PpacIpelesIecHUsT [IBYMEPHOM CIlydalHOM BEIWYMHBI M €€ CBOMCTBA.
BeposiTHOCTh monacTe B 3agaHHyI0 00sacTh. IIOTHOCTE pacnpeneneHus ABYMEpHOW HeNpepbIBHOM
CIIy4allHOM BEJIMYMHBI, €€ CBOWCTBA. 3aKOHBl paclpeAeieHusl CocTaBIAOUX. (OCHOBHBIE
XapaKTEPUCTHKHU.

23. VY c10BHBIE 3aKOHBI PACIIPEAEICHUS U UX XapaKTEPUCTUKH.

24. [TousitTue o KoppensiuoHHod 3aBucumoctd CB. KoppensiuuoHHBIA MOMEHT,
KOA(QPHUIHUEHT KOPPENALNH, UX CBOMCTBA. Y CJIOBUS HE3aBUCUMOCTHU CITyYaiHBIX BETHMUYMH.

25. Koaddurment koppesiiumu, KOppeasiuoHHOE OTHOIIEHHEe, UX CBOWCTBA. JIMHelHas u
HeNMHeWHas Koppensiuuu. OueHka TecHoThI cBsizu CB.

26. Perpeccun. YpaBHenue nuHuM perpeccuu. BoiOopounblid KOIDPUITUEHT KOPPEIAINH,
ypaBHEHUE JIMHEUHOU perpeccun. KoppensnoHHOE OTHOLLIEHHE.

27. HopMmanbhblii 3akoH pacnpenesieHus Ha mnockocti. HopMmanibHast Koppensiusi.

3.6 IlepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKHUX 3aJAHUH K 324eTy

1. B maptuu u3 10 neraneii 7 crannapTHbIX. HailTu BEpOATHOCTH TOTO, UTO CPEIU IIECTHU B3ATHIX
Hayjady Aetaneil 4 cTaH/lapTHbIX.

2. OTmen TEXHUYECKOTO KOHTPOJs OOHApyXWsl 3 HEeCTaHJApTHBIX JAeTanu B maptuud u3 80
clly4aiiHO oTOOpaHHbIX AeTaneil. OnpeneauTb OTHOCUTENbHYIO YacTOTY MOSBJIEHUS HECTaHJapTHBIX
JeTajien.

3. Ha miiockocTy HauepueHbl 1BE KOHLEHTPUUECKHUE OKPYKHOCTH, paauychl KOTOpbIX 5 1 10 cMm
COOTBETCTBEHHO. HaliTH BepoATHOCTH TOTO, YTO TOUKA, OpOIIeHHAs Hay a4y B OOJIBIION KPYT, MOMaaaeT
B KOJbIIO, OOpa30BaHHOE IIOCTPOEHHBIMU OKpYKHOCTSIMHU. [Ipenmnonaraercs, 4Tto BEpOSTHOCTH
MOMAa/IaHusl TOUYKHU B TUIOCKYIO (PUTypy MPOMOPLHUOHANIbHA TUIOMIAAN 3TOW (PUTYpPHI U HE 3aBUCUT OT €e
PacrosoKeHUs! OTHOCUTEIbHO OOJIBIIOrO Kpyra.

3. Ctpenok cTpemnsieT Mo MUILEHH, pa3/ieIeHHON Ha 3 obnacTu. BeposTHOCTh monananus B
nepByro obmacts paBHa 0.45, Bo BTOopyro - 0.35. Haift BEpOSTHOCTH TOTO, YTO CTPEIIOK MPH OJHOM
BBICTpEJIE MOMNaJeT J100 B MEPBYIO, THOO BO BTOPYIO 001aCTh.

4. B ypne 5 6enbix, 4 yepHbiX U 3 cuHuX mapa. Kaxmpoe ucnpiTaHue COCTOUT B TOM, YTO
HayJjauy U3BJIEKalOT OJIMH I1ap, He BO3Bpallas ero ooparHo. HaliTu BepoSsTHOCTB TOT0, UTO MPH MIEPBOM
WCIBITAaHUU MOSBUTCS Oenblil map (coObITHe A), pU BTOPOM - YepHbIi (coObiTHE B) 1 npu TperbeM -
cunuii (coowitue C).

3. BepositHocTH monazaHus B IeNib OpU  CTpeiabOe U3 Tpex OpyAHMl TaKOBBI:
P =08; p,=0,7; p3=0,9. HaiiTu BepoATHOCTb XOTA OBl OAHOro nomnanaHus (coObITHs A) mpu

OJIHOM 3QJIIIE€ U3 BCEX OPYIUM.

6. Nmeercs nBa Habopa neraneil. BeposTHocTe TOro, 4ro Jeraib IepBOro Habopa
crangaptHa, paBHa (0.8, a Broporo - 0.9. HaliTu BepOsSTHOCTH TOTO, UTO B3siTasi HayJady AeTaib (U3
HayJiauy B3sTOro Habopa) - CTaHapTHasl.

7. Jletanu, U3roTOBJIIEMbIE LIEXOM 3aB0/1a, OMAJIAIOT IS IPOBEPKU UX Ha CTaHJAPTHOCTD
K OJIHOMY UX JBYX KOHTPOJIEPOB. BEpOATHOCTH TOr0, YTO A€Tajb MMONAAAET K NEPBOMY KOHTpPOJIEpY,
paBHa 0.6, a ko BTopoMy - 0.4. BeposITHOCTh TOTO, YTO TOJHAS JIeTalbh OyAeT MpU3HAHA CTaHJAPTHON
NEpBBIM KOHTpoJsiepoM, paBHa 0.94, a BTopbM - 0.98. 'onHas gerans mpu mpoBepke Oblia MpU3HAHA
cTaHAapTHOW. HaliTu BEpOSITHOCTH TOTO, YTO 3Ty JI€Talb IPOBEPUII IEPBBIM KOHTPOJIEP.

8. BeposiTHOCTE TOro, YTO pacxoja 3JIEKTPOIHEPTMM B NPOAODKEHHUE OJHUX CYTOK HE
MIPEBBICUT YCTAHOBJIEHHONM HOpMBI, paBHa p =0.75. HaifTu BeposTHOCTH TOTO, 4TO B Onrkaiiine 6

CYTOK PacXo/]l 3JIEKTPOIHEPIUHU B TEUEHUE 4 CYyTOK HE IIPEBBICUT HOPMBI.
9. BepossTHOCTE mOpa)xeHusi MUIIEHU CTPEIKOM IPH OJAHOM BbICTpene p =0.75. Haiitu

BEPOATHOCTH TOT'O, UTO IIPpH 10 BBICTpCJIaX CTPCIOK NOPA3UT MUIICHDb 8 pas.



10.
BEpPOSITHOCTH TOTO, 4TO cpeau 400 ciydaitHO oTpabOTaHHBIX JIeTajel OKaXeTCsl HeMPOBEPEHHBIX OT 70
1o 100 neranei.

1. BeposiTHOCTB TOTO, 4TO AeTanb He cTanaapTHa, p = 0.1. Haiitu BEpoATHOCTH TOTO, 4TO
cpemu ciay4aitHo oTpabotaHHbix 400 neraneld OTHOCHUTENbHAS YacTOTa TMOSIBICHUS HECTaHIAPTHBIX
JieTaneld OTKJIIOHUTCS OT BeposATHOCTH p = 0.1 1o abcomoTHOH BennuuHe He 6osee yeM Ha 0.03.

BepositHocTh TOrO, uTro Aetans He npouuia npoBepky OTK, paBma p=0.2. Haiitu

12. Haiitn MaremaTtnueckoe 0XKMIAHKE, JUCIIEPCUIO CIIyYalHOM BEJIMYMHBI X, 3Has 3aKOH
€€ paclpeeeHus
X 3 5 2
p 0. 0 0
1 .6 3
13. JluckpeTrHas ciaydaiiHas BEJIMUMHA X 3a/1aHa TaOJIUIEH pacrpeencHus
X | 4 8
p 0. 0 0
3 A .6

Haiiti QpyHKk1mo pactpeneneHus U MoCTPOUTh ee rpaduk.

3.7 llepevyeHb THNOBBIX NPAKTHYECKUX 32JaHUI K 3a4eTy

l. Momnera Opomrena 2 pa3a. Hanmcars B Buzie TaOIUIIBI 3aKOH pacrpeeeHUs CITyqaiiHON
BeJIWYUHBI X - YKCIIa BBINIaJIeHnH "repba’.
2. 3aBoj orrpasmi Ha 6a3y 5000 moOpokadecTBEHHBIX HU3IeHi. BeposTHOCTH TOTO, 9TO B

myTH u3genue nospeautcs, papuo 0.0002. Haiitu BeposTHOCTH TOTO, YTO Ha 0a3y MpuOyAyT 3 HErOAHbBIX
U3JIEIHSL.

3. Cpennee uncio BeI30BOB, nocrynaromux Ha ATC B ogHy MUHYTY, paBHO AByM. Haiitn
BEPOSTHOCTH TOT0, YTO 3a 5 MMH IOCTYIHUT: a) 2 BbI30Ba; 0) MEHEE JABYX BBI30OBOB; B) HE MEHEE ABYX
BbI30BOB. [I0TOK BBI30BOB IpeAINoIaraeTcsi NpocTeHImmM.

4. W3 opyaus mpou3BOAUTCS CTpenbda Mo HeNnu 70 MEpBOTO NOomaaaHus. BeposTHOCTH
nonazaHus B uenb p =0.6. HallTu BEpOATHOCTH TOrO, YTO MONAJAHME MPOU30MAET NPH TPEThEM
BBICTpEIE.

5. CrnyuaiiHas BeJIMYMHA 3a/1aHA IUIOTHOCTBIO paclpeesIeHus

0 pu x<——,
P 2

f(x)=4acosx mpu ——<x£§,
Vs

0 pu x>—.
P 2

Haiitu koo duunent a .

6. CnyuaiiHas BenuuMHa X paclpezesieHa 10 HOPMaJbHOMY 3aKOHY. MareMaTuieckoe
OKUJAHWE U CPEJHEE KBaJpaTHUECKOE OTKIOHEHHE ITOM BEJIMYMHBI COOTBETCTBEHHO paBHbI 30 u 10.
Haiitu BeposiTHOCTB TOTO, uTO X MPUMET 3HAYCHHE, MPUHA IexKaiee narepsaiy (10, 50).

7. Jlan 3aKOH paclpezelieHus [BYMEPHOM CiydalHOM BenWuuHBL. HalTh 3aKkoHbI
pacnpeneneHns U yCIOBHBIE 3aKOHBI pACIIPENEIICHUS COCTABISOIINX.

X
Y X X, X3
Y 0.10 0.30 0.20
Vs 0.06 0.18 0.16

3.8 IlepevyeHb TeOPEeTHYECKHUX BONIPOCOB K IK3aMeHY



1. Muumas eqununa. KomruiekcHeie urcna B anredpanyeckoit popme. OCHOBHBIC TTOHSITHS:
BEILIECTBEHHAs,, MHUMasi 4YaCTH, KOMILUIEKCHO-COIPSKEHHBIE YKCIIa, B3aUMHO - MPOTHUBOMOJOXXHbBIC
yucina. ['eomerpuueckast HHTEpIpeTausi KOMIUIEKCHOTO YHCIIa.

2. JleiicTBHsI HaJl KOMIUIEKCHBIMH YHCIIaMH B ainredpandeckoit popme.
Tpuronomerpuyeckas 1 nokasarenbHas (POpMbl KOMIIJIEKCHOTO YHUCIIA.
®dopmyisl Diinepa.

JleiicTBUsI HaJl KOMIUIEKCHBIMU YHCIaMH B TPUTOHOMETPHUECKOH dopMe.

JleiicTBUsI HaJl KOMIUIEKCHBIMH YMCJIaMU B [TOKa3aTeabHOU (opMme.

Onpenenureny BTOPOro U TPEThEro NOPSAKA, X BBIUHCIICHHUE.

Onpenenureny n—nopsaka. JlOMOIHUTENbHBIT MUHOpP, airedpandyeckoe IOIMOJIHEHUE.
®opmyia Jlamiaca pa3inokKeHUs ONPeeIUTENEH 110 3JIeMEHTaM CTPOKHU HIIM CTOJIONA.

9. CBolicTBa ONpeeTUTEIICH.

10.  Ilonatue ™marpuubl, pa3MEPHOCTb U MOPSAOK MaTpuilbl. OCHOBHBIE BHUIBI MAaTPHUIL
(HyneBasi, eOMHHYHAs, [UAroHalbHAas, TPEYroJibHas, TpanelUeBUAHAsA, TPAHCIOHUPOBAHHAS).
OcoOeHHas 1 HEOCOOEHHAsI MaTPHIIA.

i

11.  Omnepanuu HaJg MaTpULlAMU: CJIOXKEHUE U BBIUMTAHUE MATPULl, YMHOKEHHE MAaTPULIbI HA
YHCII0, YMHOKEHUE MATPHLI.

12.  Ilonsarue o6paTHOI MaTpullpl, ee HaxoxaeHHe. OOpaTtumas U HeoOpaTUMas MaTpHIA.

13.  Cucrtembl JMHEHHBIX anredpandyeckux ypaBHeHUH. OCHOBHBIE OHATHS: OJHOPOAHAS U

HCOAHOPOAHAA CUCTCMA, PCIICHUEC CUCTCMbI, COBMCCTHAA U HCCOBMCCTHAA CUCTEMA, HCOIIPCACIICHHAA U
OIIpCACICHHAA CUCTEMA, MaTpHlla U paClIMpCHHAA MaTpulla CUCTCMBI.

14.  Meroapb! perieHus JUHEHHBIX anredpandeckux cucrem: Kpamepa u I'aycca.

15.  Ilousarue Bexropa. KonnmHeapHble, OpTOrOHabHbIE, KOMIUIAHAPHBIE, PABHBIE BEKTOPHI.

16.  Omneparuu HaJl BEKTOpaMU B FT€OMETPUYECKOI (hopMe: CII0KEHHUE U BBIUNTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOpA Ha YHCJI0; CBOMCTBA OIEPALIUMA.

17.  Tlpoctpanctea R?> m R3. KoopauHaThl BekTOpa B OPTOHOPMHMPOBAHHOM Oa3uce.
PasnoxxeHne BekTopa B KOOpaAuHATHON opMe. J{eliCTBUS Hal BEKTOPaMH B KOOPIUHATHOU (hopMme.

18.  HaxoxaeHue KOOpAMHAT BEKTOpa IO KOOpAMHATaM Hadaja U KoHua. HaxoxneHue
JUIMHBI U HaIlpaBJIEHUs BEKTOPA B IPOCTPAHCTBE.

19.  Ilpoekuus BekTopa Ha ocb. CBOKCTBA IPOEKLIUU.

20.  CkansgpHoe TMpOU3BEACHHE BEKTOPOB:  OINpEAETCHHE, MEXaHUYECKHH  CMBICI,

anre6pqueCKI/Ie U reOMCTPHUYICCKUC CBOﬁCTBa, IMPUMCHCHUA B MCXAaHUKEC U TCOMCETPHUH, BBIYHUCIICHHUC B
ACKAPTOBBIX KOOpAWHATAX.

21. BGKTOPHOC IMPOU3BCACHUC BCKTOPOB: OIIPEACIICHHC, MEXaHUYECKHUM CMBICJI,
anre6pquGCKHe U rCOMCTPHUYCCKUC CBOﬁCTBa, IMPUMCHCHUA B MCXaHUKEC U TCOMETPHUH, BBIYHUCIICHHUC B
ACKAPTOBBIX KOOPpANHATAX.

22.  CMmemaHHOe TMPOU3BEACHHE BEKTOPOB: OMNPENCIIEHHWE, T'€OMETPUUECKUNH CMBICI,
CBOMCTBA, IPUMEHEHNE B TEOMETPUH, BEIYUCIIEHNE B JIEKAPTOBBIX KOOPANHATAX.
23. [Ipeamer aHamuTHyeckod reomerpuu. JlekapToBa cHCTeMa KOOpJAWMHAT HA IPSMOM, Ha

IIJIOCKOCTH U B MPOCTPAHCTBE. HpOCTeI\/’IH_II/IC 3agavun aHAJIUTHYECKON reoOMCTpHUU: PACCTOAHUC MCIKIAY
ABYMS TOYKaMH, ACJIICHUC OTPE3Ka B JAHHOM OTHOLICHUH.

24.  OOmee TMOHATHE YpaBHEHUs JIMHUM M TOBEPXHOCTH B JIEKapTOBOW CHCTEME,
KJIacCU(pUKaLKs TUHUHM U TOBEPXHOCTEH.
25. Ilpsmas nMHMA Ha IUIOCKOCTU: OCHOBHBIE BHUJABI YpaBHEHUH (00Ilee, ¢ YIJIOBBIM

K03 (HULIHEHTOM, B OTpE3Kax, KAHOHMYECKOE, TapaMeTPUUYECKOe, HETIOIHbIE). YTOJ MEXAY MPSMBIMU,
YCIIOBUS KOJJIMHEAPHOCTH U OPTOTOHAJILHOCTH MPSIMBIX. PaccTosiHME OT TOUKY 10 TIPSAMON.

26. Kpusbie BTOporo nopsiika Ha miOCKOCTH:

27. OKpy»XHOCTb: ONpeneNieHue, KaHOHMYECKOE YypaBHEHUE, CBOMCTBA, IIOCTPOECHUE.
OKpY’>KHOCTbh CO CMEIIEHHBIM LIEHTPOM

28. DnIUnc: ompeneieHue, KaHOHMYECKOE YpaBHEHHME, CBOMCTBA, JKCLEHTPUCHUTET,

JTUPEKTPHUCHI, TIOCTPOCHUE. DIUTUIIC CO CMEIIEHHBIM IIEHTPOM.



29. Tumepboma: ompenencHue, KaHOHMYECKOE ypaBHEHHE, CBONCTBA, aACHUMIITOTHI,
SKCLEHTPUCUTET, TUPEKTpUCHI, ocTpoeHue. ConpsbkeHHas rumnepOona. ['unepbona co cMeleHHbIM
LIEHTPOM.

30. [Tapabona: onpeaeieHre, KAHOHUYECKOE YpaBHEHUE, CBOMCTBa, mocTpoeHue. [Tapabomna
CO CMEILIEHHON BEPIINHOM.

31. [TonsipHBIE KOOPIUHATHI HAa TUIOCKOCTH. Pa3uuHbie criocoObl 3a1aHusl TIMHUM.

32.  IlmockocTh B MPOCTPAHCTBE: OCHOBHBIE BHJBI YpaBHEHHU (0OIiee, HEMOJHBIC, B

oTpe3kax, Mo Tpem Toukam). [locTpoeHue mockocTedl. Yrom MeXIy IUIOCKOCTAMH. Y CIOBUS
KOJUIMHEAPHOCTH U OPTOTOHAJILHOCTH IJI0CKOCTel. PaccTosiHue OT TOYKH 10 TJIOCKOCTH.

33. [IpsimMass B TpPOCTpaHCTBE: OCHOBHBIC BHJBI YpaBHEHHH (00IIee, KaHOHUYECKUE,
napamerpuueckue). [IpuBenenue obuiero ypaBHeHHs NPSAMOl K KAHOHUYECKOMY BHUAY. YTOJI MEXKIY
MPSIMBIMU, YCIIOBUSL KOJUTMHEAPHOCTU U OPTOTOHATIBHOCTH MPSIMBIX.

34. B3aumHoe pacnosiokeHMe NOpsIMOM M IUIOCKOCTH B IPOCTPAHCTBE. Y CIOBUS
KOJUIMHEAPHOCTH U OPTOTOHAIIBHOCTH MPSMOM U MJIOCKOCTH. Y CIIOBUE NPUHAIEKHOCTH JIBYX MPSAMBIX
OJTHOM MJIOCKOCTH, TOUYKA MEPECCUCHUS MPSIMON U TUIOCKOCTH.

35. [ToBepxHOCTH BTOpOrO TMOpsIKa: cdepa, KOHYC, DSJUIHIICOU, OJIHOMOJOCTHBIA U
JBYMOJIOCTHBIA TUIEPOOIOUbI, IIMIMHIAPH! (JUTMOTHYECKUM, MapaOoIudyecKuil runepOoIndecKuii),
apaboIoN Ikl (AJUIUNITUICCKHH, TUTICPOOTUICCKHIA ).

36. Iloustue mnepeMeHHON U TOCTOSHHOW Benu4uHbl. [loHsTue QyHKUMHU: 00IaCTh
ompeneneHuss U o0pa3 ¢ynkumu. CriocoObl 3amanus (yHkiuu. ['padukn U CBOICTBa OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIINH.

37.  Knaccudukanus ynkuuii. [loHsTHS COKHON M 00paTHOM QyHKINH.

38.  dynkuuu, 3aaHHbIE TAPAMETPUYECKU U B MOJISIPHOM CUCTEME KOOPAMHAT, IOCTPOCHUE
uX rpauKoB.

39.  XapakrepucTHka MOBEICHHMsSI (YHKIMU: YETHOCTb M HEYETHOCTb, HENPEPHIBHOCTb,
[EPUOJUYHOCTb, MOHOTOHHOCTh, OFPaHUYEHHOCTh U HEOTPAaHUUYEHHOCTb.

40.  Tlonstue mpenena NepeMEHHOM BEIMUYMHBI, TIPEAEI MOCIe10BaTEIbHOCTH U (PYHKLUU B
Touke. CBOMCTBA MIPENIEOB, BHITEKAIOIINE U3 OIIPEIEIICHHUS.

41.  beckoHeuHO Maible U OECKOHEUHO OoblIne (PyHKIMH, UX CBSA3b U CBOMCTBA.

42.  IlpenenbHbli IEPEX0] B HEPABEHCTBAX.

43. OCHOBHBIE TEOPEMBI O IIpEACIIaX.

44.  MaremaTtuyeckue HEONPeIeIeHHOCTH U METO/IbI UX PACKPBITHSL.

45. IIepBbIil 1 BTOPOH 3aMeUYaTEIbHBIEC IIPEAEIBI.

46.  OmnpeneneHue HENPEPHIBHOCTH (QYHKIMM B Touke. HempepbIBHOCTH Ha MHOXECTBE.
Knaccudukanus Touek paspbiBa.

47.  Apudmernueckue cBOMCTBa HEMPEPHIBHBIX (QYHKIUH.

48.  TeopeMmbl 0 HENIPEPHIBHOCTHU CJIOKHOW U OOpaTHON (QyHKIIUH.

49.  CsaoiicTBa QyHKIUH, HEIPEPHIBHBIX HAa OTPE3KE.

50.  Acumnrotsl rpaduka (QyHKIMH: TOPU3OHTAJIbHBIE, BEPTUKAIbHbIC, HAKIOHHbIE U HUX
HaXO0XJ/ICHHUE.

51. 3agaum, NOpHUBOASAIIME K MOHATUIO NPOU3BOAHON. OOlee MOHATHE MPOU3BOAHOM.
I'eomeTpruecknii 1 MEXaHUYECKHUM CMBICI.

52.  OcHOBHBIE CBOHCTBA MPOU3BOAHBIX. BBIBOA TaOIMIIBI TPOU3BOHBIX.

53.  Iloustue nuddepenuupyemorr  ¢yuxuuu. Kpurtepuih  auddepenuupyemoctu.
HeobOxomumoe ycrnoBue nuddepeHunpyeMoCTH.

54. Juddepennuan, npumenenue nuddepennuana Kk npuOIMKEHHBIM BHIYUCICHUSIM.

55. [TpousBosaHble U qUQQepeHIraIbl BEICIINX MOPSAKOB. MeXaHU4YeCKUi CMBICI BTOPO
MPOU3BOIHOM.

56.  OcHoBHBIE TeopeMbl TU(PEepeHITNATEHOTO UCYUCICHUS: JIEeMMa O JIOCTaTOYHOM YCJIOBUH
BO3pacTaHus U yObIBaHUS QYHKIMH, Teopembl Depma, Pois, Jlarpanxka, Komm.

57.  IlpaBuna Jlonutans (mpumenenue auddepeHnnanrbHOr0 UCYUCICHNUS K BBIYHUCICHUIO
MIPECIIOB).

58.  Ilpumenenue auddepeHINaIbHOTO HCUUCIEHHS K TIOJTHOMY UCCIEI0BaHUIO (PYHKIUI U

MTOCTPOSHUIO TPa(UKOB.



59.  Heo0xoauMble U IOCTATOYHBIE YCIOBUS CYIIECTBOBAHUS SKCTPEMYyMa, BO3pacTaHUE U
yObIBaHUE (QyHKIIUH.

60.  HeoOxomumble U JOCTATOYHBIC YCIOBUS CYIIECTBOBAHUS TOYKHU MEperuda, BHITYKIOCTb
— BOTHYTOCTb.

61.  HaxoxaeHue HaMMEHBIEro ¥ HauOOJIbIIETO 3HAYCHNUH (YHKIIUU HA OTPE3KE.

62. JuddepenumnpoBanre GyHKIUH, 3aJJaHHBIX HESIBHO U MTapaMETPUICCKH.

63.  IlepBooOpasHas u ee cBoiictBa. OCHOBHas TeOopeMa HHTErPaJbHOIO HCUUCICHHUS.
Heonpenenennplii ”HTErpall ¥ €ro CBOMCTBA.

64. [Ipocreiiliie mpueMbl UHTETPUPOBAHUA. 3aME€HA IEPEMEHHONM B HEOIPEICICHHOM
uHTerpane. MHTerpupoBaHue o 4acTsiM.

65. BriBOJ MHTErpaiOB OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.

66.  HMuTerpupoBaHUe palMOHAIBHBIX Apo0eii.

67.  VHTerpupoBaHHe TPUTOHOMETPpHUUYECKUX NUDdepeHnanos.

68.  MHTerpupoBaHHE HEKOTOPBIX UPPALMOHAILHOCTEH.

69. 3agayu, NPUBOASAIIME K OHATHIO ONIPEJEICHHOr0 nHTerpaia. OnpenaeieHHbI HHTErpall,

KaKk Mpeled HHTErpPAIbHBIX CyMM. ['eoMeTpuuyeckuii M MEXaHMYECKMM CMBICI OIPEIEICHHOIO
UHTErpaa.

70.  OcCHOBHbIE CBOMCTBA OIPENEICHHOI0 HHTErpana. Teopema o cpeaHeM.

71. Boruncnenue omnpeneneHHblx uHTerpanoB. @opmyna Hprotona-JleitOnuna. 3amena
IIEPEMEHHBIX B OIIPEACIICHHOM HHTErpaiie. IHTerpupoBaHue 1o 4acTsM.

72.  T'eomerpuueckne U  MEXAaHMYECKHE MPUIOKEHUS ONPEIEICHHOr0 HHTErpala.
Boluncnenue 1iauHbl AyTH, II01aau Gurypsel, o0bema Tesa BpaleHusl.

73.  HecoOcTBeHHbIE HMHTETpajabl MEpBOro poja (Mo OECKOHEYHOMY MPOMEKYTKY):
OIpeJIEIIeHUE, CXOAUMOCTb, CBOMCTBA, BBIYMCIICHUE.

74.  HecoOcTBeHHbIE HWHTErpajibl BTOPOro pojaa (0T HEOrpaHHUYEHHOM (YHKIMH):
OIpeIEIIeHUE, CXOAUMOCTb, CBOMCTBA, BBIYMCIICHUE.

75.  llonatue QyHKIMH HECKOJIBKHX IMepeMeHHbIX. OOnacTb OmpeeNieHus W 3HAYCHH.
I'paduxu. [Ipenen, HEMPEPHIBHOCTE.

76.  YactHble mNpupamieHus, YacTHbIE MPOU3BOJAHBIE. YacTHbIE MPOU3BOJHBIE BBICIIUX

nopsakoB. TeopemMa O  HE3aBUCUMOCTH  pe3ysbrata  TUGQEepeHIUpOBaHUS OT  IMOPSIKa
Qg QepeHIIMpoBaHus.

77. HubdepennrpyeMocTs (PYHKIIMU HECKOJIBKUX TEpeMeHHBIX. JlocTaTouHbIE YCIOBUS
Qg depeHInpyeMOCTH.
78. DKCTpeMyMbl (QYHKIIUNA HECKOJBKUX IEepeMeHHbIX. HeoOxoaumbie W J1OCTATOYHBIE

YCIIOBUS CyLIECTBOBAHHS.

79. OcHOBHBIE TOHATUSA Teopuu AUdPepeHIUANbHBIX YpaBHEHHM: audQepeHnnaibHoe
YpaBHEHME U €ro NOPSI0K, pellieH!e, YaCTHOE U 00l1iee pelieHne, 0co0oe pelieHue.

80. 3amawa Komm pns auddepeHunanbHoro ypaBHeHus 1-ro mopsiaka. Teopema
CYLIECTBOBaHMSA M €IUHCTBEHHOCTH permieHus 3anaun Kommu. [lonstue yactHOro, obuiero, ocodoro
peuienus quddepeHnnaIbHOro ypaBHeHus 1-ro nopska.

81. JuddepenuuanbHple ypaBHEHHUs EPBOTO MOPSAAKA: C Pa3AESIOIIMMUC NEPEMEHHbBIMH,
OJIHOPOJIHBIE, JINHEWHbIE, bepHyIIIH.

82. JluddepeHuumanpHple ypaBHEHHMs BbICIIMX HopsiakoB. 3agada  Komm. Teopema
CYILECTBOBAHMS U €JUHCTBEHHOCTH perienus 3a1aun Komu. YactHoe u ob1iiee perieHue.

83. JuddepeHuumanpHple ypaBHEHHMsS BBICIIMX TOPSJIKOB, JIOMYCKAaIOUIME IOHWKEHHE
MOpsIKA.

84. JluHeilHO 3aBHCHMBIE M JHMHEHHO He3aBUCHMbIe CHCTEeMbl (QYHKUMH. OmnpenenuTens
Bponckoro.

85. JluHeiiHble OJHOPOAHBIE M HEOAHOPOJHBIE TU(QepeHIHaIbHbIE YPaBHEHUS BBICIIUX
nopsaakoB. CTpyKTypa 0OLIEero perieHus JMHEHHOro 0THOPOAHOTrO JU(depeHInaTIbHOrO ypaBHEHNUS.

86. CrpykTypa oOmero pemieHus JHWHEHHOr0 HeoAHOpoaHOoro auddepeHInaIbHOTo
YpaBHEHHS.

87. JluueitHple  omHOponaHble  AupdepeHHMANbHBIE  YpAaBHEHMS € MOCTOSIHHBIMU
kod(purmentamu: Meto Diepa, oo1Iee pereHue.



88. JlumeitHble HeomHOpoAHBIE IU(QEpeHIaTbHBIE YPaBHEHUS C  MOCTOSIHHBIMU
kodpurnmentamu. Obmee permenue. HaxoxaeHrne 4acTHOTO pelieHus Mo BUAY MPaBOM 4acTh (METO
HEeOTpeAeIeHHBIX KO3 PHUITUCHTOB).

89. Cucremsl nuddepeHIalIbHBIX ypaBHEHUI: 001Iee U YacTHOE penieHue, 3amada Koy,
KaHOHHMYECKasi U HOpMaJibHasl CUCTEMbI. MeTO1 UCKITIOUEHUS.

90. [TonsiTue JBOWHOrO, TPOWHOrO, KPUBOJMHEHHOIO, IMOBEPXHOCTHOTO HWHTETPAJIOB.
Heo6xonumoe ycnoBue wunTerpupyeMoctu. Kiaccbl mHTErpupyembix (yHKIHA. MexaHWYecKHid,
F€OMETPUUYECKHUM CMBICI.

91. [loHsiTHEe NBOWHOIrO HMHTErpayia, ONpPEAESIEHUE, CBOMICTBA, BBIYMCICHHE B JE€KAPTOBBIX
koopauHar. [IpunokeHns 1BOMHBIX HHTETPAJIOB.

92. KpuBonunelinple MHTErpajibl MEPBOTO U BTOPOrO poja, UX CBOWMCTBA, BBIUUCICHHUE,
MPUIIOKEHHUS.

93. ®opmyna ['puHa. Beruucienue miomaneid ¢ mOMOIIbI0 KPUBOJUHEHHBIX HHTErPAJIOB
BTOPOTrO poja. YCIOBHUS HE3aBUCUMOCTH KPHUBOJMHEHHOIO HHTErpaja BTOPOro poja OT MyTH
WHTETPUPOBAHUSI.

94.  YucnoBble psIbl: ONpEACIICHHE, IMOHATUS OCTaTKa psijia, YaCTHUUHBIX CyMM psja,
CXOAMMOCTH pslia, CyMMBbI psina. Heobxonumoe yciaoBue cxogumocTu psiaa. JloctaTouHble MpU3HAKU
CXOJAMMOCTH 3HAKOIOJOKUTEIbHBIX PSAAOB. 3HAKOUEpeyroIuecs psiibl. AOCOIIOTHAs M YCJIOBHas
cxoaumocTs. [Ipusnak Jleitonuna. Teopema 06 ocTaTkax CXOSIIETOCS 3HAKOUEPEIYIOIIETrocs psa.

95. OyHKIMOHANBHBIN psAl, 00JacTh cxoauMocTU. IloHsTHE paBHOMEPHON CXOJAMMOCTH.
CpoiicTBa paBHOMEPHO CXOAsIMXCs psioB. Teopema Beliepiitpacca o paBHOMEpHOI abCONIOTHON
CXOAMMOCTH pAJa.

96.  CrenenHble psiibl, 00JIAaCTh CXOAMMOCTH, PaJUyC U HMHTEpBal CXOAMMOCTH. Teopema
AGens. CBOMCTBA CTETICHHBIX PSJIOB.

97. Pan Teinopa. Pa3noxeHus: OCHOBHBIX 3JIEMEHTapHBIX (YHKIUII B CTENEHHOW ps.
[IpuMeHeHne CTeNEeHHBIX PAJIOB K MPUOIMKEHHBIM BHIYMCIICHHSIM.

98. Psan ®@ypre. YenoBus Jupuxie pasnoxumoctu B pan Oypoe. Paznoxenue dyHkiuii B
psan @ypbe Ha HHTEpBaIax (— 7, 7z), (-1, 1), (0, ]), paznokeHne YETHBIX U HEUETHBIX (PYHKIIHIA.

99.  Tlonsatue QyHKIMI KOMIUIEKCHOH mepeMeHHOoi. OCHOBHBIC dJIEMEHTapHbIe (DyHKIUIL.
[TonsTre npenena, HEMPEPHIBHOCTH.

100. HuddepennupyeMocTs GyHKIIMM KOMIUIEKCHOUN nepeMenHon. Y ciosus Komm-Pumana
AHATTUTUYHOCTH (DYHKIMH.

101. HHuTterpan B KOMIUIEKCHOM oOnacT. MHTerpansHbie Teopemsbl U hopmyiibl Korm.

102.  H3onupoBaHHBIE OCOOBIE TOUKH. BbIUETHI 1 UX TPUMEHEHHUS.

103. IlIpeobpazoBanue Jlammaca. Knacc opuruHanoB u uzobpaxeHuii. OCHOBHBIE TEOPEMBI
OIIEpPALIMOHHOTO UCUUCIICHHUS.

104. Tabnuua n300pa’keHNil OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHH.

105. IIpumMeHeHHE ONEPAMOHHOIO UCYUCICHUS K peIIeHHI0 TU(depeHIINaTbHbIX YPABHEHU I
u cucteM quddepeHIaIbHbIX ypaBHEHUH.

3.9 Hepeqeﬂb THUIIOBBIX IMPOCTBIX MPAKTUHYICCKHUX 3aJaHuH K IK3aMCEHY

K paznenam 1-5

1. N3o0pasuts reometpuuecku: z; = I+ i, 2= - 3+7i, z3 = 2. Beruucnuts z; - z2.
2. BriienuTs 1eCTBUTENBHYIO 1 MHUMYIO YaCTH KOMIUIEKCHOTO YHCIIa — 2
—i+
3. Haiitn 3nauenune Beipaxenus: AB —2C, eciu
-11 0 -12 1 0 -1
A= , B= , C= .
2 4 I 01 4 1 2

4. PemmnTh cucteMy JIMHEHHBIX ypaBHEHHH 12X, +3x, —4x; = 20,
3x1 - 2XZ - SX3 = 6.



5. OnpesennTh, NMpPH KAaKOM 3HAueHMH KR BeKTopbld M b OyAyT OPTOTOHATLHEL,
KOJUTHHEApHBI, eciu @ ={2, -1,3}, b=—i+ Rj+2k.

6. BhIICHUTB, KOMILTAHAPHKI 1M BeKTOpsl d = (-1, 3, 2), b =(2,-3,- 4), ¢ =(- 3, 16,6)?

7. Jlexxar mu ToukuA(- 1, 0, 1), B(3, 4, - 1), C(1, 1, 0), D(2, - 2, 3)B oxHo# Tu10CKOCTH?

8. JlaHbl KOOPJIMHATHI BEPIIUH MUPAMU/IbI: A(S,—I,Z), B(l,—2,3), C(O,l,l), D(2,3,3). Haiiu
oobeM nupamuasl ABCD .

0. HaifTi MOMEHT CHIIBI F={-3, 1, 1} , npunoxennoi B Touke A (1, 2, - 1), OTHOCUTEIBHO
touku B (1, 3, 1).
x+2 y-=2 z+3

-3 4 0

1. Haiitu yron Mexay npsMbIMH Ha TII0CKOCTH: X — ) = 0, 2x+y — 1=0. [locTpouTh npsimMbIe.

12. [ToctpouTh TPEYrOJBHUK C BEpPLIMHAMU A(— 1,3,1), B(2, 1,0), C(5,4,2). Haiitu
ypaBHEHHE TIJIOCKOCTH, MPOXOAIICH yepe3 Touku A, B,C .

(x+2”* (-D* _

10. [TocTpouTk npsiMyto B MPOCTPaHCTBE

13.  BBISICHUTDH TUI JINHUU U IIOCTPOUTH €€:

16 9
14.  BbISACHUTH THI JIMHUK M IOCTPOUTE: 2y = x> +6x+4 .

o x=3

15.  Haiitu acumnrorsl rpaduka GQyHKIUNA y =— .

x+4

2 .
3x" -5 sm4x . x?

16. Beraucinury Im ——— , .
x>0 5x3 4 2x =3 x50 1g3x  nool—cosdx

2/5
17. Bbruaucnute  mpomsBomnble  QyHKIMA:  y=x>1-x> y= (x_s +2x—3x% — zj
’ X
_ 4smn3x

er

K paznenam 6-10
1. BeranciuTh HeonpeaeneHHbIe HHTETPaIbL:

42 3de I xdx ) xdx J.( dx) ;J-exdx : J«xsin(l_xz)dx; J‘lnzxdx;.[ dx .

2x2+9’ 2x—3) e’ +1 X x> —x

2. BbIuucnuTh miaomaas GUrypsl, OrpaHUuEeHHON TUHUSIMU y=¢e*,y=e ¥, x=1.

3. BeraucnauTh HeCOOCTBEHHBIN HHTETPa J. e™dx.
0

_ Yy 1oz 1oz =z
4. Tlokasatk, 4T0 GYHKIMSA Z ="~ YIOBICTBOPSCT YPABHCHUIO ——— —— =
(x -y )S xox y 8y y?
5. PemuTh TMHEWHBIC OJJHOPOAHBIC TU(GEpEHIIMATbHBIC YPABHEHHUS:
a) y'—y=0; 0) y'+2y'+y=0; B) y"+4y"+13)'=0.
5. Pemutes mudepeHnmaibabie ypaBHEHUS TIEPBOTO MOPSIKA:
2
(A+e )y =e*; Y +2y=e; 2xyJ1—y* =y'(1+x%); V' += ! y—L y' = 1+y2 ;
3 3y? I+x
Y=T=ox, y =0
x
6. Permts nuddepeninanbabie ypaBHEHHUS, TOMYCKAIOIINE TTOHWKEHUE TOPSIKA:
a) x" =(1+2x%)y"; 0) " =2"+1.

x=1.

~

T 1
BeruncinTs cos2xydxdy,D:y=—,y=mx=—,
‘[!y yaxay Yy > y D)



0 \/ﬁ 1 1-x
8. V3MeHUTD TOPSIIOK HHTETPUPOBAHHSI J. I f (xy)dxdy+j j f (x, y)dxdy.
S0 00

9. Boruucnute § (xy+ X+ y)dx + (xy— y)dy , €clM L — KOHTYp TpeyrojbHHUKa C BEpIIMHAMU
L

A(0,-1), B(43), C(-12).

4 MeToanyeckue MaTepuaJibl, ONpe/e/isiloliue Npoueaypy OleHUBAHUSA
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapPaAKTEPU3YOIINX
Tanbl GOPpMHUPOBAHUS KOMIIETEH U

B Tabnune mnpuBeneHbl ONUCaHUS MPOLELYpP MPOBEACHUS KOHTPOJIbHO-OLIEHOUYHBIX
MEpONPUITHI U TPOLELYp OICHUBAHUS PE3YJIbTATOB OOYUYEHHUS C IOMOIIbIO CIUIAHUPOBAHHBIX
OLICHOYHBIX CPEJICTB B COOTBETCTBUU C paboyeil mporpaMMoi AUCHUILIINHBI

rpadudeckas pabdbota
(PT'P)

HaumenoBanue
OLEHOMHOTO OmnucaHus NpoLeaypsl IPOBEACHUS KOHTPOJIBHO-0LIEHOYHOT'O MEPOTIPHUATHS
cpejicTBa U TIPOLIEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHS
[IpenonaBaTens HE MEHE, YEM 3a JIBS HEJIEIU 10 CPOKa 3aiuThl PI'P momkeH Coo0HTE KaXKA0MY
oOygaromemycss Homep Bapmanta PI'P. 3amanmst PI'P  BBUIOKEHBI B AIIEKTPOHHOI
nHpopMannorHo-oOpazoBatensHor cpene KpVKT HpI'VIIC, noctymHO# oOydaromemycs
PacuetHo- yepe3 ero Tu4YHbI kabuHeT. PI'P nomkHa OBITH BHIITOTHEHA B YCTAaHOBJICHHBIN IIPETIOaBaTEIIeM

CPOK M B COOTBETCTBHH ¢ TpeOoBaHMsAMH K odopmieHuto PI'P (TexcToBoit m rpadudeckoit
yactelt), chopmynupoBaHHbIME B [lonmoxennn «TpeOoBaHus K O(OPMIICHHIO TEKCTOBOH M
rpadudeckoit nokymeHrtaruu. HopmokoHTponb». PI'P B HasHaueHHBIH CpPOK CHAOTCS Ha
npoBepky. Ecimu npexycmorpena ycrHas 3amura PI'P, To oOy4atomuiicsi OOBsICHSET perieHne
3ajla4, yKa3aHHbIX MIPEIoJaBaTeeM U OTBEYAEcT Ha €r0 BOIIPOCHI

JlomarnrHee

(13)

3a1aHnueC

Jomaminee 3ananue (o0uiee, MHOTIa MHAWBUIYaIbHOE) BBIIACTCS 00yYarOLUIMMCS Ha 3aHATHH U
IIPOBEPSETCS BO BPEMs CISAYIOIIETo 3aHATHS, IPH HEOOXOAUMOCTH 00CYKIaeTCsl Y JOCKH

Kontposnbnas pabora
(KP)

KonTtposbHbie pabOThI, IPEAyCMOTPEHHBIC paboUeii MPOrpaMMOii AUCIUILTHHEI, TPOBOIATCS BO
BpeMs IpakTUdeckux 3aHiATuil. BapuantoB KP no Teme He MeHee 1ByX. Bo BpeMst BBEIIOTHEHUS
KP monb3oBaTthcsi ydueOHWKaMH, CHPABOYHMKAMH, KOHCIEKTAMHU JIEKIWUW, TETPaasMH IS
MPaKTUYECKUX 3aHATUN HE Pa3pelieHo.

[IpenogaBaTeny Ha NPAKTUYECKOM 3aHATUHM, NpeUIeCTBYIOLIEM 3aHiTHIO npoBeaeHus KP,
JoBoauT 1o odyuaromuxcs: Temy KP, kommdectBo 3amanmii B KP, Bpems pernoaeHuss KP

[IpenonaBaresp He MEHE, YeM 3a HEJIEJIIO /IO CPOKA BHITTOJIHEHHS KOHCIIEKTa JOJDKEH JOBECTH JI0
CBeJIeHNSI OOYydJaloIuXcsi TeMy KOHCIEKTa M yKa3aTh HeoOXOoAMMylo ydeOHyIO JHTepartypy.

KOHCIEKT Tembl W mepedeHb HEOOXOAUMOW y4eOHOW JMTEPaTypbl BBUIOKEHBI B 3JEKTPOHHOH
nHpopMannorHo-00pa3oBarensHor cpene KpVDKT HpI'VIIC, noctymHON oOydaromemycs
yepe3 ero JMYHbIM KabuHeT. KoOHCHeKT nomkeH OBITh BBIIOJIHEHBI B YCTaHOBIICHHBIN
npenojanareneM cpok. KOHCIEKThI B Ha3HaUEHHBIH CPOK CAAIOTCS HA MPOBEPKY
BrimonHenne 3agaHuii peKOHCTPYKTUBHOTO YPOBHS, IIPEyCMOTPEHHBIE pabodel mporpaMmMon

3amanus JUCHUIUIMHBI, MPOBOJATCS B paMKaxX MPAKTHUECKOW IOATOTOBKH. Bo BpeMs BBINOIHEHUS

PEKOHCTPYKTHBHOTO 3aJaHUi HEOOXOIMMO TTOJIb30BaThCsl yUeOHUKAaMH, CIPAaBOYHHUKAMH, KOHCIIEKTAMH JICKITHH.

YpOBHs [IpenonaBaTens JOBOIUT A0 00yUarOMIUXCA: TeMY, KOJHYECTBO 3aJaHU U BpeMsI BHIIIOJTHEHUS

3aJaHuN

Jns opraHu3anuu U TPOBEIEHUS TPOMEXKYTOUHOM arrectanuud (B (opme 3adera/sK3aMeHa)
COCTaBJISIIOTCS TUIIOBBIE KOHTPOJBHBIC 33/IaHUs WU WHBIE MaTepHalibl, HEOOXOAUMBIE AJSl OICHKH
3HAHWUW, YMEHHUH, HAaBBIKOB U (WMJIM) OIbITAa JAEATEIbHOCTH, XapaKTEPU3YIOIIUX 3Tarbl (OPMUPOBAHUS
KOMITETEHIIMH B MPoIIecce OCBOSHUS 00pa30BaTeIbHOM MPOrPaAMMBI:

— IIepeYeHb TEOPETUUECKUX BOIIPOCOB K 3a4eTy/IK3aMEHY JJIsl OLIEHKH 3HAHMIA;

— TIepeYeHb TUTIOBBIX MIPOCTHIX MPAKTUYECKUX 3a/IaHUH K 3a4eTy/IK3aMeHY AJIsl OLICHKH YMEHU;

— MepedyeHb TUIOBBIX MPAKTUYECKUX 3aJlaHUM K 3a4eTy/3K3aMeHy JUIsl OLEHKH HaBBIKOB U (MJIN)
OTIBITA JIeATETHHOCTH.

HepequL TCOPECTUYCCKHUX BOIIPOCOB M IMEPCUYHU THUIIOBBIX IMPAKTUYCCKHUX SajlaHI/II\/'I pa3Horo
YPOBHSL CIIO)KHOCTH K 3aueTy/ak3aMeHy oOydaromiuecss TMOJy4yaloT B Hadale CceMecTpa depes



ANEKTPOHHYI0 HHPOpMAIIMOHHO-00pazoBarenbHyto cpeny KpWIKT Hpl'VIIC (audHblii KaOWHET
oOyyaromierocs).

Onucanue npoueayp npoBeaeHnsi NPOMeKYTOUHOM aTTecTaunu B popMme 3auera
U OLlCHUBAHUS Pe3yJIbTATOB 00y4eHU s

[Ipy mpoBeneHMM MPOMEKYTOUYHOM arrecTanud B (opMe 3adera NpenojaBaTelb MOXKET
BOCIIOJIb30BaThCS PE3yJIbTATAMU TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH B TeueHue cemectpa. OLeHOYHbIe
CPEICTBA U THUIIOBBIE KOHTPOJBHBIC 3aJaHMs, UCIOJIb3YEMbIC IPU TEKYLIEM KOHTPOJE, MO3BOJIAIOT
OLICHUTH 3HAHUS, YMEHHUS U BJIAJICHUS] HABBIKAMU/OIIBITOM JIEITEILHOCTH 00YYaIOIIMXCs P OCBOCHUH
muciuviuinHel.  C [ENbI0  MCHOJIBb30BaHUS  PE3YJbTAaTOB TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH,
MPEeroiaBaTeNlb  MOJCUUTHIBACT CPEIHIOI OICHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIICTCHLUH
o0yuaro1erocs (CyMMa OLIEHOK, ITOJyYEHHbIX 00YYaroIUMCs, IETUTCS HA YUCIIO OLICHOK).

Hlkana 1 KpUTEpUH OLICHUBAHUS KOMIIETEHLUN B pe3yJbTaTe
W3YUYEHUS TUCHUILUIUHBI IPU TPOBEACHUH MPOMEKYTOUYHOM aTTeCTalluU
B (hopme 3aueTa 1o pe3yjapTaTaM TeKyIIero KOHTPOJIs

CpenHsist OIleHKa ypOBHS C(HOPMUPOBAHHOCTH KOMITCTCHIIUI
IO pe3yJIbTaTaM TEKYIIEro KOHTPOJIS
Ouenka He MeHee 3,0 M HET HU OJHOM HEYAOBJIETBOPUTENBHON OLIEHKH MO TEKYILEMY
KOHTPOJIIO
Onenka MmeHee 3,0 mwim moimydeHa XOTsS OBl OJHA HEYIOBIICTBOPHUTEIBHAS OIEHKA IIO
TEKYIIeMY KOHTPOJIFO

Ouenka

«3a4YTCHO»

«HEC 3a4YTCHO»

Ecnu omenka ypoBHs c(hOPMHUPOBAHHOCTH KOMITETCHIIMH OOYYaIOMIETrocss HE COOTBETCTBYET
KPUTEPHSM IOJTyYSHHsI 3a4eTa, TO 00yJaroLuiics caeT 3a4er.

3ayer mpoBOAUTCS B GOpMe COOECEIOBAHMUS IO MEPEUHIO TEOPETHUECKUX BOIIPOCOB M TUITOBBIX
IPAKTUYECKUX 3a7ady (He Oojiee JBYX TEOPETUUYECKUX U JABYX MpPaKTHUECKUX) HIU B (opme
TecTupoBaHus. [lepeueHb TeopeTHYECKHMX BOMPOCOB M IEPEUEHb TUIIOBBIX MPAKTUYECKUX 3aJdaHUN
pPa3sHOro YPOBHS CIIO)KHOCTH OOydaroliyecs MOIy4alroT B Hayajle ceMecTpa d4epe3 3JIEKTPOHHYIO
nHpopmannoHHo-oopazoBarenbuyto cpeny KpVKT Upl VIIC (mumunblii KaOuHET 00y4aromerocs)

Onucanue npouenyp nNpoBeieHUsi MPOMEKYTOUHOI aTTecTAlMU B (popMe IK3aMeHa
1 OLICHMBAHUS Pe3yJbTaTOB 00y4eHHA

[TpomesxyTouHas aTTecTalus B GopMe sK3aMeHa IPOBOJUTCA IyTeM YCTHOTO COOeCeJOBaHuUS 10
Ousieram. buiieTsl cocTaBieHbl TAKUM 00pa3oM, YTO B KaXK/bIi U3 HUX BKJIIOYAJ B c€0sl TEOpETUUYECKHE
BOIIPOCHI U IPAKTHYECKUE 3aJaHUS.

buner conepxut: ABa TEOPETUUECKUX BOMPOCA JJIsi OLEHKU 3HaHUM. TeopeTuueckre BOMpOCh
BBIOMPAIOTCS U3 MEPEUHsl BOIPOCOB K IK3aMEHY; TPU MPAKTHUECKUX 3a/aHUs: JIBa U3 HUX JJIS OLIEHKH
yMeHHUH (BbIOMpAIOTCS U3 MEPEUHs THIOBBIX IMPOCTBIX MPAKTUYECKUX 3aJaHUM K DK3aMEHY); TPEThe
MIPAKTUYECKOE 3aJJaHNe JUI OLEHKH HaBBIKOB U (MJIM) ONBITA ACATEIbHOCTH (BBIOMPAIOTCS U3 MEPEeUHs
TUIOBBIX MPAKTUYECKUX 33/1aHUN K SK3aMEHY).

Pacripenenenue TeopeTMueCKUX BONPOCOB M TNMPAKTUYECKUX 3aJaHUN MO 3K3aMEHAIlMOHHBIM
OuseTaM HaxOJUTCS B 3aKPBITOM Ul o0yyaromuxcs gocryne. PazpaboTaHHbli KOMIUIEKT OUIeTOB (25-
30 OuneToB) HEe BBHICTABISETCS B 3JEKTPOHHYIO MH(OpMAaIMOHHO-00pa3zoBatenbHyto cpeny KplDKT
HpI'VIIC, a xpanutcs Ha kadeape-pazpadorunke POC Ha 6ymaxkHom Hocutene B coctape POC mo
JTUCIUIINHE.

Ha sk3amene oOyuaromiuiics 6eper 6uier, 11 MOAroTOBKH OTBETA HA SK3aMEHAI[MOHHBIN Oniier
oOyyJaroriemycsi OTBOAUTCS Bpemsi B mpeaenax 45 muHyT. B mporecce oTBeta oOyuaromierocs Ha
BOIPOCHI U 3alaHus OUJIeTa, MpernoaBaTeb MOXKET 3a/1aBaTh JOTIOJIHUTEIbHBIE BOIIPOCHI.

Kaxnprit Bompoc/3amanue OwiieTa OILICHMBAETCS MO YETHIPeXOa/UIbHOW CHCTEME, a jaliee
BBIUUCIIIETCS CpeHee apu(pMeTHIecKoe OLIEHOK, MOMYYSHHBIX 3a KaKbli Borpoc/3ananue. CpenHee
apudmMeTnyecKoe OLEHOK OKPYTJIISETCS 10 LIeJIOro M0 MpaBUiaM OKpPYTIICHHUS.



Oo0pa3en 3K3aMeHALMOHHOT0 O1JIeTa

4 JK3aMeHaMOHHBIH Ouiter Ne 1 VTBepxaaro:

2021-2022 1o qucnumInHe «MaTeMaTHKa» 3apeyrommii kKadenpoit
y4eOHbII Toj cnennaibHocTs TTII « » KpAKT Upl'YTIC
II cemectp

[TepBooOpaznas. HeornpeaeneHHblii HHTErpal U €ro CBOMCTBA.
Juddepennnanbabie ypaBHEeHUs MepBoro nopsiika. OCHOBHBIC MOHATHS U onpeneneHus. Teopema
CYIIECTBOBAHUSA U €IMHCTBEHHOCTH pelieHus 1upGepeHnaIbHOr0 ypaBHEHUs IIEPBOTO MOPSAKA.

N —

3.  BbluuCIUTH Hycos?,xdxdy;Diy=£,y=7l',x=—,x=l.
D 2 2

4.  Haiitu miomaab GUryphl, OrpaHU4eHHON JINHUSAMH y2 = 9x, y= 3x.

5. Pemmrts muddepenunansHoe ypaBHEHHE y" + 4y' + 3y =e .

B mpomexytouHoil artectanmuu B (opMe SK3aMEHAa MOXKET HCIIOJIb30BaThCS TECTHPOBAHHE
(KOMITBIOTEPHBIC TEXHOJIOTHH).

B sTOM ciyuae, nis mosiy4eHuUs OLEHKHU 3a SK3aMEH HE0O0X0AUMO B TeueHUe 45 MUHYT IPOUTH
tectupoBanue. B tect Bxoaut 30 Bompocos. J[Jisi MOJOKUTENBHON OIEHKH HEOOXOAMMO OTBETUTH Ha
TecToBbIe 3a71aHus He MeHee 70%.




