OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXHOI'O TPAHCIIOPTA

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MpKyTCKUi TOCYAapCTBEHHBIN YHUBEPCUTET ITyTEH COOOIICHMSI
KpacHosipckmii HHCTHUTYT 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
— ¢unmnan denepanbHOro rocyAapCTBEHHOT0 OI0KETHOTO 00pa30BaTeIbHOTO YUPEKACHUS
BbIcIero oOpazoBanus «MpKyTCKUi TOCY1apCTBEHHBI YHUBEPCUTET MTyTEH COOOIICHUS»
(KpIKT UpI'VIIC)

YTBEPX/IEHA

MpUKa3 peKTopa
otT «31» Mmasg 2024 r. Ne 425-1

b1.0.07 MaremaTruka

pabouas mporpaMma JUCHHUILIAHBI

Hanpasnenue mnoaroroBku — 23.03.03 Dkcrnuyaraius TpaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH ¢
KOMIUJIEKCOB
[Ipodpuns — YmopapneHwe -dKchiayaTalMedl, TEXHUYECKUM  OOCHYKMBAHMEM U PEMOHTOM

JIEKTPOIOJIBUKHOIO COCTaBa
Kpanmudukanus BbITyCKHIKA — OaKaiaBp
®opma u cpok 00ydeHus — 4 rojia oyHas popma
Kadenpa-pazpaborunk nporpamMmsl — CTPOUTENIBCTBO KEIE3HBIX JIOPOT

OO0m1ast TpyAOEMKOCTb B 3.€. - 15 ®DopMbI IPOMEKYTOUHOM ATTECTALIMK B CEMECTPAX/Ha Kypcax
UYacos o yueorOMYy 1uiany (YII) — 540  ounas ¢opma oOydeHwms: sk3aMeH - 1,2,3 cemectp; 3a4eT — 4 ceMecTp

Ounas opma o0yueHus PacnpenesieHne 4acoB TUCHHUILIMHBI N0 ceMecTpamM
Cemectp 1 2 3 4
Yucno Heaenb B ceMecTpe 17 17 17 17 Hroro
Bua sassrii Yacos Yacos Yacos | Yacos o Yacos no
o YII no YII o YII VII Yl

AyauTopHasi KOHTaKTHasi padora

Mo BHJaM y4eOHbIX 3aHATUI/B 68 68 68 51 255

¢opme ITIT*

— JICKI[UH 34 34 34 17 119

— NIPaKTUYECKHE (CEMHHApPCKHE) 34 34 34 34 136

CamocrosiTe1bHasi padora 40 40 40 57 177

IK3aMeH 36 36 36 108
Hroro 144 144 144 108 540

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.




PaGouas mporpamMMa ITUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C (efepalbHbIM IOCyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BHICIIET0 00pa3oBaHUs — OakanxaBpuaT MO HANPABIECHUIO TOITOTOBKU
23.03.03 Dkcmryaramusi  TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH W KOMIUIEKCOB  (YpOBEHB
OakayiaBpuaTa), yTBepKIEHHBIM nprukazoM MunoOprayku Poccun ot 07 aBrycra 2020 roma Ne 911.

[Iporpammy cocraBuiI:
KaHJ. TEXH. HAyK, JOLIEHT K.M. Mopos

Pabouas mporpamma paccMOTpeHa W 000peHa JUIsl UCIIOIB30BaHUS B YU€OHOM mpoliecce Ha
3acenanuu kadpeapsl «CTPOUTEIBCTBO KEJIE3HBIX JOPOT», MPOTOKOI OT «18» anmpens 2024 r. Ne 8.

3aBenyronuii kadeapoi, KaHa. TeXH. HayK, JOIEHT K.M. Mopos

COI'JTACOBAHO

Pabouas nporpamMmMa paccMoTpeHa U 0100peHa JJIs UCII0JIb30BaHMs B y4eOHOM MpolLiecce Ha 3aCeaHun
Kadenpsl «IKCIUTyaTalus KeJIe3HbIX JOPOry, IpoTokoi oT «17» anpenst 2024 r. Ne 7.

N.o. 3aB. kadenpoit, kKaHa. TEXH. HAYK, CT. MPENOAaBaTelb B.C. Tomunon



1 LIEJIA U 3AJAYM TUCOUTIIMHBI

1.1 I_Ie.]'ll/l npenoagaBaHus TUCHUIIJIMHBI

(bOpMI/IpOBaHI/Ie y 06yqa}01u1/1xc51 METOJ0JIOTrHYCCKOTO (byH[[aMeHTa JJI aHaJIn3a l'IpO6J'IeMHI)IX CI/ITyaHI/Iﬁ Ha
OCHOBC CUCTCMHOT'O ITOAXO0aa

(opMupoBaHHE W pPa3BUTHE Yy OOYYAIOUIMXCS CIIOCOOHOCTEH pemaTh WH)XEHEpHBIC 3aJadd C IOMOIIBIO
MaTeMaTHYeCKUX METOJIOB

1.2 3agaum oCcBOEHHS JUCIUIIIHHBI

1 06y‘IeHI/I€ MaTeMaTU4€CKUM METOAaM U MOJCIIAM, HABbIKaM PCIICHUA MAaTEMATUYCCKUX 3ada4

(l)OpMI/IPOBaHI/Ie yMeHI/Iﬁ 1 HaBBIKOB IMPUMCHATb MAaTEMATUYCCKNUEC MCTOABI U MOJCJ/IU IPU OIMMCAHWUU, aHAJIN3EC U
PpEeIICHNHU MPAKTUICCKNUX 3a1a9

1.3 llens BocnuTAHUSA ¥ 3224 BOCIUTATEIbHOI PadoThl B pAMKaxX AUCHUILINHBI

HayuHo-00pa3oBatenbHOE BOCTIUTAHHE 00YJIArOIINXCS

LICJ'H) Hay‘IHO-OGpaC{OBaTeIII)HOFO BOCIIMTaHUsA — CO3JaHHC yCJ'IOBI/Iﬁ IJId peain3alu Hay‘{HO-O6pa3OBaTeJ'H)HOFO
noTCHIHaJlIa o6yqafomnxc51 B (1)opMe HaCTaBHUYECTBA, ThBIOTOPCTBA, HAYYHOI'O TBOPUCCTBA.

Lenp mocTUraeTcs Mo Mepe PeIIeHUs B €IUHCTBE CICIYIOIIX 3a1a4:

— (opMHpOBaHHE CUCTEMHOTO U KPUTHYECKOTO MBILIJICHHS, MOTHBAIMU K 00YYEHHIO, Pa3BUTHE HHTEpeca K TBOPUYECCKON
HAay4YHOU NeITeNBHOCTH;

— CO3JIaHME B CTYICHYECKOH cpele atMocepsl B3aHMHOH TpeOOBaTENFHOCTH K OBJAICHHIO 3HAHUSAMH, YMEHHSAMH H
HaBBIKAMU;

— TOMYJISIPU3AIHs] HAyYHBIX 3HAHUI CPEH 00yUaIOIUXCs;

- COHeﬁCTBHe TMOBBIIIICHUIO MIPUBJICKATCIBHOCTH HAYKH, MMOAACPKKA HAYYHO-TCXHUYCCKOTO TBOPUYECCTBA,

— CO3J]aHUE YCJOBWH JUIs MOJNy4YeHUs OOY4YaloIIMMHCS JOCTOBEPHOH WH(OpMALMK O TEpelOBBIX JOCTHKEHUSIX U
OTKPBITHUAX MHpOBOﬁ 1 OTE€YECTBEHHOM HayKH, MOBBIIICHUA 3aUHTCPECOBAHHOCTU B HAYYHBIX MMO3HAHUAX 00 yCTpOﬁCTBe
MUpa 1 00IIecTBa;

— COBEpILCHCTBOBAHNE OPraHM3allMU U TUIAHUPOBAHUS CAMOCTOSATENBbHOM paboThl 00ydJaromuxcs Kak 00pa3oBaTeIbHOMI
TEXHOJIOTUH (POPMHUPOBAHMS OYOYLIEro CIeNUaNiCTa IyTeM WHIMBUIYAIBHOW I03HABATEILHOW M HCCIICIOBATENBCKOM
JeSTEeIbHOCTH

ITpodeccronansHO-TPYAOBOE BOCTIMTAHUE O0YYAIOIINXCS

Lens npodeccroHaNbHO-TPYAOBOrO BOCHHUTaHUS — (OPMUPOBAHHE Y OOYYAIOMIMXCS OCO3HAHHON NpodeccroHaTbHON
OpPHEHTAIMH, MMOHUMAHHUs OOIIECTBEHHOIO CMBIC/A TPylJa W 3HAYUMOCTH €ro Juisi cebsi JIMYHO, OTBETCTBEHHOTO,
CO3HATEJILHOTO W TBOPYECKOTO OTHOIICHHS K OyIyIied esiTelbHOCTH, MPO(ECCHOHATBLHOW 3THUKH, CIOCOOHOCTH
NPEABUACTh U3MEHCHHUS, KOTOPBHIE MOTYT BO3HHUKHYTh B MPO(ECCUOHATBHON AEATEIHHOCTH, U YMEHHUIO paboTaTh B
W3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBHSX TPYA.

Llenb nocTUraeTcs Mo Mepe peleHus B €AMHCTBE CIEAYIOIUX 3a/1au:

— (hopMHUpOBaHHE CO3HATENLHOIO OTHOLICHHS K BHIOPaHHOM Mpodeccuu;

— BOCTIMTaHUE YECTH, T'OPJOCTH, JTIOOBH K Mpo(ecchy, CO3HATEILHOIO OTHOMIEHHS K NMPO(EeCcCCHOHATBHOMY IOJITY,
MOHMMAaeMOMY KaK JINYHasi OTBETCTBEHHOCTh U 00SI3aHHOCTb;

— (opMHUpOBaHHE TICUXOIOTUH MTPO(ECCHOHAIA,;

— (opMupoBaHUe MPOPECCHOHATBHON KYIbTYPBI, STHKH MPO(ECCHOHATIBHOTO OO CHHS;

— (opMHUpOBaHHE COLMAILHON KOMIIETEHTHOCTH M JPYyTHE 33/1a4H, CBSI3aHHBIE C UMHIKEM Npodeccuu U aBTOPUTETOM
TPAHCHOPTHOM oTpaciu

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHus K NpeABAPUTEILHON NOATOTOBKE 00y4YaI0NIerocs

W3ydenne nucrmmmHbl «MaremMaTWKa» OCHOBBIBACTCA HAa 3HAHMAX OOYYAIONIMXCS, TONYYEHHBIX IPH H3YYCHUH
MaTEeMaTUYECKUX JUCIHUIIIMH OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHus

2.2 JIucuMnJMHbI M NPAKTUKH, AJI51 KOTOPbIX U3yYeHHe JAHHON TUCHUILUINHBI HE00X0AUMO KaK
npealiecTBYIOLIee

1 Bb3.01(1) BemmosHeHne, MOATOTOBKA K MPOIEIYPe 3aIUTHI BBITYCKHON KBATH(DHKAITMOHHON PabOoTHI

2 | B3.02(/1) 3ammra BBITyCKHOW KBaTM(HUKAIIOHHONW paboThI




3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 110 JUCIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

Koa n
HAUMEHOBaHHeE
KOMIIETEeHIINH

KO)] H HAMUMCHOBAHHEC
HHIAUKATOpa
JOCTHXKCHHUS KOMIICTCHIUN

IInannpyemMsle pe3yJbTaThbl 00y4eHUSs

YK-1 Cnocoben
OCYIIECTBIISTH
MIOUCK, KPUTUYECKUI
aHaJIM3 U CUHTE3
nHpOpMAaLNH,
MPUMEHSTh
CHCTEMHBIH MOJIX0]T
JUISL peILIeHUsT
MNOCTaBJICHHBIX 3aJ1a4

VYK-1.4 Ananusupyer
MIPOOIIEMHYIO CHTYAITHIO
(3amady) U BBILIETISIET ee
0a30BbIE COCTABIIIONINE.
dopmynupyeT
MaTEeMaTHYECKYIO TIOCTaHOBKY
3aga4yn. Paccmatpusaer
pa3iIMuHbIC BApUAHTHI
peteHust mpoOIeMHOM
CUTYyaIuH (3a1a4n),
pa3pabaThIBacT aITOPUTMBI
HX peajli3anuu

3HaTh: METOJOJOTUIO CHUCTEMHOTO MOJXO0Ja, IPHHIHIIBI
pa3pabOTKH TUTaHa BHITIOJIHEHHS IPOEKTa (PEIIeHNUS 3aJa9H) B
cdepe npodeccHoHaTEHON TEATETFHOCTH Ha BCEX €ro dTamax

YMeTh: pemaTh 3aa4u, TpeOyromue HaBpIKOB a0CTPaKTHOTO
MBILUICHHUS, pa3pabaThiBaTh IUIAH BBIIOJHEHHS NPOCKTa B
chepe TpodecCHOHATEHONW AEATEIBHOCTH, MpeIycMaTpuBast
MpoOJIEMHBIE CUTYaIH 1 PUCKU

Bnamers: MeTonmamMuM aHanmM3a M CHHTE3a, METOAAMU
TUIAHUPOBAHMS U BBIIOJIHEHUS TPOEKTOB (pEIICHNUS 3a1a41) B
YCIOBUSIX HEOIPEAEICHHOCTH, OCYLIECTBISAS PYyKOBOJCTBO
HIPOEKTOM

OIIK-1 Crnocoben
HpI/IMCHHTI)
eCTeCTBeHHOHay‘IHI)Ie
U OOLICHHIKCHEPHBIE
3HAHUA, METOLBI
MaTeMaTUYECKOro
aHaau3a u
MO/ICTTUPOBAHUS B
npodeccroHanbHO#
NIETEILHOCTH

OIIK-1.1 Ucnonb3yeT
METO/(bI MATEMaTHIECKOTO
aHaNIM3a ¥ MOACIHPOBAHUS
1151 000CHOBAHMS PHHATHA
pelieHuii B
npodeccHoHaNIBEHOM
JEATETbHOCTH

3HaTh: OCHOBHBIC  OIIPCACIICHUA U  TIOHATUA, HUMCTb
NpeACTaBIICHUEC O MAaTCMATUYCCKUX MCTOJAAX, IPUMCHIACMBIX
JUTA pCIICHUS TBOPYCCKUX (I/ICCJ'IG,Z[OBaTeJ'ILCKI/IX) 3aga4

VMeTh: OICHHUBAThH Pa3JIUIHBIC MCTOJAbI PCHICHUA 3a1adu U
BBI6I/IpaTI> OITHUMAaJIbHBIA METO

Bnanets: OCHOBHBIMH
OTIpEeNIeNICHUSIMI  Pa3/ieiioB
MPEeICTaBIATh  3HAHUS B
3alUCHIBATh MAaTEMAaTHYCCKYI0 IOCTAaHOBKY  TEKCTOBOM
3a7a4K; 3aIIACHIBATh pe3yIabpTaThI TIPOBEAEHHBIX
HCCIICIOBAHMN B TEPMHUHAX MPEIMETHOW 001aCTH

TepPMHUHAMH,
MaTeMaTHKH;
MareMaTuyeckoil  Qopwme;

MOHATHSAMH,
KOPPEKTHO




4 CTPYKTYPA U COAEPKXAHUE JUCHUIIJIMHBI

Ounas popma

*Koa unaukartopa
Ko HaumenoBanue pasienoB, TeM Yackr OCTHIKEHMs:
H BHJI0B padoThbl Cemectp KOMIIETeH MU
Jlek Ip Ccp
1.0 | Pa3zgean 1. JIuneiinas ajareépa 6 6 3 YK-1.4; OIIK-1.1
1.1 Matpunpsl u gedcTBus ¢ HEUMH. OMpeNeNuTeNN BTOPOTO, TPEThETO M R —TO TMOPSAKOB, MX CBOicTBa. PasmokeHwe 2 2 1
OTIPEJETNTEIS 1O CTPOKe (cTondIry). OOpaTHast MaTpuua 1
12 CucteMbl IMHEHHBIX ypaBHEHUH, OCHOBHBIC MMOHATHSL. PeleHne cucTeM 1 IMHEHHBIX yPABHEHNH C 1 HEN3BECTHBIMHI METOZIOM 4 4 5
) Kpamepa. Pemenue nuHeiHbIX cucteM MetonoM ["aycca
2.0 | Pa3nea 2. DieMeHThI BEeKTOPHOM aaredpbl 1 6 6 2 YK-1.4; OIIK-1.1
Bexkropsl. JIuHeliHble onepanuy Hajl BEKTOpaMH B reoMeTpuueckoii gpopme. [Ipoekuust BekTopa Ha 0Ch, OCHOBHBIE TEOPEMBI
2.1 o mpoekuusix. JluneiiHas 3aBuUcHMOCTb BekTOpoB. [lonsiTne ©Oasuca. JlexkapToBBI KOOpIAMHATHI BEKTOpa, JUIMHA H 4 4 1
HampaBJSIoONe KOCHHYCHI BekTopa. CKaJsipHOe MPOoU3BeIcHHE BEKTOPOB, €T0 CBOMCTBA, KOOPAMHATHOE BBIPAKECHUE
29 BexTopHOE M cMelIaHHOe NMPOU3BEICHHE BEKTOPOB, UX CBOMCTBA M reoMeTpuyeckuil cMmbici. KoopauHaTHOe BBIpaXKeHHE 5 5 1
BEKTOPHOI'0 ¥ CMEIIAHHOTO IPOU3BEICHHS
3.0 Pa3nen 3. AHanuTnyeckasi reoMeTpust 6 6 10 YK-1.4; OIIK-1.1
31 [psmast Ha mockocTH. Paznnunbie GOpMBI ypaBHEHHMS IPSIMOW Ha IUIOCKOCTH. YTOJI MEXy NPSIMBIMU. PaccTosiHuE OT TOUKH 2 2 1
JI0 IpsAIMOH
32 [IpsiMas 1 MIOCKOCTH B MPOCTPAHCTBE. Y PaBHEHUS IJIOCKOCTH U MPSIMOM B MMPOCTPAHCTBE. YTOJ MEXIY INIOCKOCTSIMH. YTOJI 1 5 5 1
) MEXAY NPSIMBIMH. YTOJI MEXAY NPSIMOH M INIOCKOCTBIO0. PaccTosHUE OT TOUKH 0 TIIOCKOCTH
33 KpuBrle BTOpOTo mopsijka: OKpyKHOCTb, 3JUIHIIC, THIIepOoa, mapadoa 2 2 1
3.4 [ToBepxHOCTH BTOPOro NOpsiAKa 1
3.5 PacuerHo-rpaguueckas padora Ne 1 «BexkropHas ajredpa. AHAJMTHYECKAS TeOMeTPUsD) 1 6
3.6 KonrtpoabHas padora Ne 1 «BekropHas aaredpa. AHAJMTHYECKAsA TeOMeTPUs»
4.0 Pa3znen 4. BBenenue B MaTeMaTHUeCKHii aHAJIN3 6 6 4 VK-1.4; OIIK-1.1
4.1 OCHOBHBIE 3JIeMEHTapHBIC (PYHKIINH, UX CBOWCTBA U TPaPUKI 1
49 OyHKIMA: 007acTh ONpeaeNeHus], 00IacTh 3HaYeHUs, rpaduk QyHKIHHU, cocoOb! 3amanus GyHkwiA. CnoxkHas QYHKIHS. |
OOpatHas QyHKIHMs. XapaKTepUCTHKU TOBEICHUS (PYHKINU
IMpenen ¢ynxumu. OpgHOCTOPOHHME Tpesnenbl. beckoHedyHO Manble M OecKOHEYHO OosbiMe (YHKIMHM, WX CBOMCTBA. 1
43 OcHOBHBIE TeOpeMBI O Tpenenax (pyHKIMHA. MaremMaTnueckue HEeolpeesIeHHOCTH. 3aMevaTelibHble Ipeiesbl. ACUMITOTHI 4 4 1
rpaduka QYHKIUH
HenpepoiBHOCTE  QyHKIMH B TOuke. OJHOCTOPOHHSAS HENpepbIBHOCTb. HemnpepblBHOCT, (yHKIMM Ha OTpe3Ke.
4.4 HenpepsIBHOCTB Ci105KHO# 1 00paTHO# QyHKIMU. HenpephIBHOCTD 3meMeHTapHbIX GyHKIMHA. Touku pa3psiBa GYHKIMH, UX 2 2 1
KJIacCU(UKAIIHS
5.0 Pasnen 5. IuddepennmanbHoe nucuuciaeHue GyHKIMU O/THOI mepeMeHHO 10 10 4 YK-1.4; OINK-1.1
[IpousBonHast QyHKIMH, €e TeOMETPUYECKHH M MeXaHW4ecKui cMmbIci. Juddepeniupyemocts GyHKIUU. CBI3b MEXKIY
5.1 nuddepeHnnpyeMOoCThIO U HenpephIBHOCTEIO. [IpaBmiia nuddepenimposanns ¢pynkuuii. [IponsBonHas obpaTHoi GHyHKINH. 4 4 1
ITpousBonHas CIOXKHON GYHKITMH. BRIIUCIEHNE TIPON3BOTHBIX OCHOBHBIX AJIEMEHTAPHBIX (QYHKITHMA 1
59 Juddepennnan QyHKIHH, €r0 TEOMETPUIECKHH cMbIC. MHBapwmaHTHOCTH (Gopmbl auddepeHimana nepBoro Mmopsaka. ) ) 1
) IIpousBoHbie BeicKX mopsiakoB. [Ipasuio Jlonurans
5.3 Yca0BUS MOHOTOHHOCTH (DYHKIMH. ODKCTPEeMYMbI (YHKIIUH: HEOOXOOUMOE M JOCTaTO4YHBbIe ycioBusa. HawmOombiiee u 2 2 1




HaMMeHbIIee 3HaueHus QyHKIwH, auddepeHIpyeMoil Ha 0Tpe3Ke

HccrenoBanue BeimykiocTH rpaduka Gpyskmun. Toukn nepernda. O0mas cxema ucciaeoBanns QYHKIIMA U TOCTPOCHUS ee

54 2 2 1
rpaduka
5.5 IloaroroBka k 3k3ameny (pa3aeisl 1-5) 17
6.0 | Pasnes 6. MHTerpajibHoe HcunciaeHne GyHKIUH OHOM IepeMeHHOoI 10 10 11 YK-1.4; OIIK-1.1
6.1 [lepBooOpasnas. Heompenenennslii wuHTErpan, ero cBoiictBa. TaOmuma uHTErpanoB. 3aMeHa IIEPEMEHHOH IIpH 2 2 |
HHTerpupoBaHuy. IHTerpupoBaHue o 4yacTsIM
6.2 I/IHTerI/IpCLBaHI/Ie palMoHaNbHBIX JpoOel. VIHTerpupoBaHHE HEKOTOPBIX HPPALMOHATBHBIX M TPUTOHOMETPUUYECKHX 5 5 1
BBIpaKEHUIl
6.3 3anauu, MPUBOASIIIE K IOHATHIO ONpe/ielleHHOro HHTerpana. OnpeeneHHbli uaTerpa, ero ceoiictea. @opmyna Hetorona- > > 1
Jlei#tOHmIa, €€ MPUMEHEHHUE ISl BRIUMCIICHHSI OTPEICIICHHOT0 HHTErpasia
6.4 I'eomeTprueckre U MEXaHMUECKHE IPUIIOKEHUS ONIPEACIICHHOIO0 HHTETpaia 2 2 1
6.5 HecoOcTBeHHbIE HHTETpaJIbl ¢ OECKOHEYHBIMH NPEJeIaMU M OT HEOTPAaHWYEHHBIX (QYHKIIMH, NX OCHOBHBIE CBOMCTBA 2 2 1
6.6 PacueTHo-rpadpuyeckasi padora Ne 2 «MHTerpajbHoe ucuncjenne GyHKIUH OJHON IepeMeHHOoI» 6
6.7 KonTpoabnas padora Ne 2 «MHTerpajbHoe HCUHCIeHHe GYHKIUM OHON NepeMeHHOo»
7.0 Pasnes 7. IuddepenunanbHoe HcHUCIeHHe (PYHKIMH HECKOJIbKHX IIePeMEHHBIX 4 4 2 YK-1.4; OIIK-1.1
71 @OyHKIMM HECKOJNBKUX mepeMeHHbIX. [Ipeaen u HempepbiBHOCTH. YacTHble mnpousBoanble. Juddepennman. YactHbie 2 2 1
IIPOU3BOJIHBIC BBICIINX MOPSAKOB
7.2 OKcTpeMyMbl (PYHKITHH HECKOJIBKUX NepeMeHHBIX. Heo0xoauMoe 1 I0CTaTOYHOE YCIIOBHS IKCTpEMyMa 2 2 1
8.0 | Paznen 8. UHTerpanbpHoe ucunciaeHue PYHKIMH HECKOJbKHX MepeMeHHbIX 4 4 4 YK-1.4; OIIK-1.1
8.1 JIBoitHOH mHTerpa, ceoiicTBa. CBeieHNE KPaTHOTO MHTErpajia K MoBTOpHOMY. [IpuioxeHus ABOMHBIX HHTETPAIOB 2 2 2
8.2 KpuBosnHeiiHbIe HHTETpaJIbl, MX CBOICTBA M BhIuKcieHue. [IpuiokeHnss KpUBOJIMHEHHBIX HHTETPAJIOB 2 2 2
9.0 Paznen 9. KommiekcHble yucia 4 4 1 VK-1.4; OIIK-1.1
[TonaTHe KOMIUIEKCHOTO 4mMCIa, ainredpamueckas ¢popma KOMIUIEKCHOTO uucia. M300paxeHne KOMIJIEKCHOTO 4YMClIa Ha
9.1 IUTOCKOCTH, TPUTOHOMEeTpHIeckas opMa KoMIDIeKCHOTO ducia. opmyna Diinepa, moka3aTenbHas GopMa KOMIUIEKCHOTO 4 4 1
yrcna. JIeHCTBHS C KOMIUIEKCHBIMU YUCIAMHU
10.0 | Pazpnen 10. IuddepeHnnaibHble YPABHCHHSA 12 12 5 YK-1.4; OIIK-1.1
3agaun, npuBogsume K nuddepeHnnansHeM ypaBHeHUsM. nddepeHnuansaple ypaBHEeHHsT EPBOro HOpsAIKa. 3angada
10.1 | Komm. Teopema cymecTBOBaHUs U €AMHCTBEHHOCTH pemleHus 3agaud Komm. OCHOBHBIE KIIACChl ypaBHEHMI, 4 4 1
HUHTETpUPYEMBIE B KBaJIpaTypax: ¢ pa3fesiloIUMUCs IEPEMEHHBIMY, OJJHOPOJHbIE, IUHEIHbIe, bepHymu
10.2 | JnddepenumanpHple ypaBHeHHs BBICIINX NOpsaAKoB. 3agada Konm. YpaBHeHus, 10ITycKaloIie NOHIKEHUE MopsIIKa 2 2 1
JluHelHO 3aBHCHMBIE W JIMHEHHO He3aBHCUMbIE cucTeMbl ¢GyHKIuH. Omnpenenurtens BpoHckoro. YcioBust JTHHEHHOM
103 | 33BHCHMOCTH H HE3aBHCHMOCTH CHCTEMBI ¢dyHkImid Ha oTpeske. JInHeltHbIe 0JHOpOJHbIE TU(PepeHIaIbHbIC YPaBHEHHS N- 5 5 1
ro TOpsAAKa, CTPYKTypa oOmero perieHus. Pemienue JIMHEHHBIX OJHOPOAHBIX A depeHnnanbHbIX YpaBHEHHH c
MTOCTOSTHHBIMHU K03(purtmenTamMmu
10.4 Jlunelinsle HeomHOpOAHBIE OU(QEepeHINaNbHEIE YPaBHEHUS N-TO TOPSIKa, CTPYKTypa oOmero pemeHus. JIuHelHbIe 2 2 1
nuddepeHnranbHpIe YPaBHEHUS CO CIIEHAIBHON IPaBOH 9aCThIO
10.5 Hopmaneubie cuctembl auddepeHnanbHpiX ypaBHeHHH. 3amada Komm. Mertoapl pemieHUs] CHCTEM JIMHEHHBIX 2 2 1
b depeHIMATLHBIX YPaBHEHUH ¢ MOCTOSHHBIME KO3 (hUITHEHTAMHU
10.6 | IloaroroBKa K 3K3aMeHny (paszuenl 6-10) 17
11.0 | Pa3zgen 11. Paawbl 12 12 4 VK-1.4; OIIK-1.1




Yucnossie psaasl. CxogumocTs psina. Cymma psaa. Heo6xoaumoe ycnoBrue CXOQMMOCTH psiia. 3HAKOIIOIO0XKUTEIBHBIC PSAIbIL.

1.1 JlocTaTouHble IPU3HAKU CXOJUMOCTH 3HAKOMOJIOKUTEIIbHBIX PSIOB 4 4 !
112 3HakonepeMeHHble psiapl. AOComoTHAs U yclioBHas cxonumocTs. [Ipusnak Jleitonuna. CBoiicTBa aOCOMIOTHO CXOSIIUXCS 5 5 1
) psnoB. OlLieHKa NOTPENIHOCTH, JOIMYIIEHHON IpU 3aMeHe paja YaCTUYHOM CyMMOM
113 OneMeHThl (DYHKIMOHANBHOTO aHanu3a. DyHKIHMOHanbHBIE pPAAbl. OO0JACTh CXOJMMOCTH, METOABI €€ OIpE/IeIICHHS. 5 5 1
PaBHOMepHas cxoxumocTs. ITpusnak Beliepuitpacca. CBolicTBa paBHOMEPHO CXOASIINXCS PAIOB
11.4 Crenennsle psjbl. Teopema Abeinst. Pagnyc cxonumoctu. Psaapt Teiinopa n Maxiiopena. Paznoxenne GyHKIMIA B CTETICHHBIE 4 4 |
psabl. [IpunoxeHus CTeNeHHbIX PsI0B
12.0 | Paznen 12. Paabl @ypbe 6 6 8 VK-1.4; OIIK-1.1
121 Tpuronomerpuueckue psiabl Oypbe. Pl Oypbe mis 4eTHBIX M HEUETHBIX (QYHKUME, A QYHKUME ¢ TPOU3BOJIBHBIM 6 6 >
) niepuoioM 21, 11 Henepuoandeckux QyHKIMN
12.2 | PacuerHo-rpadmyeckas padora Ne 3 «Psiabi» 6
12.3 | KonrpoanHasi pagora Ne 3 «Psigb1»
13.0 | Pa3nea 13. /IluckperHas MmaTeMaTuKa 2 2 2 VK-1.4; OIIK-1.1
13.1 | JluckperHast MaTeMaTHKa: JIEMEHThI TEOPUU MHOKECTB U KOMOUHATOPUKH 2 2 2
14.0 | Pa3nen 14. Teopusi BeposiTHOCTeH 14 14 9 YK-1.4; OIIK-1.1
Cnyuaiinple coObITHs. AnreOpa coOBbITHI. DieMEHTapHas TeOopHs BepoSTHOCTEH. PasinyHble MOAXOABI K ONpPEIeSICHUI0
14.] | BEPOATHOCTH coObiTusi. TeopeMbl CIOXKEHHST W YMHOXEHUSI BEpPOSTHOCTEH. YCIOBHBIE BeposTHOCTH. Dopmyina MOIHON 4 6 |
BepositHocTH. Popmyinbl Baiteca. [locienoBarenbHOCTh He3aBUCHUMBIX HcnbiTaHui bepnymnu. ®opmyna bepHysu.
[TpenenbHble TeopeMsbl B cxeme beprymn
Cnyuaiinble BenuuuHbl. DOpMBI 3aKOHA paclpeiesieHus] NTUCKPETHOW U HENpEepPhIBHOW Cily4ailHOM Beln4uHbl. OCHOBHBIE
YHCIIOBBIC XapaKTEPUCTUKH CIydaliHBIX BeJIM4YMH. HauanbHble M LEHTpalbHBIE MOMEHTHI BBICIIMX MOPSIKOB. OCHOBHBIE
14.2 | 3aKOHBI pactpeeieHus JUCKPETHOM CITyJaifHOW BETUYMHBL: OMHOMHAaIbHOE, [IyaccoHa, reomerpudeckoe. OCHOBHBIC 3aKOHBI 8 6 1
pacripeieneHus HelpephIBHOM CiTydaiiHOW BEJMUYMHBL: PaBHOMEpHOE, MOKa3aTelbHOE, HOPMaJIbHOE pacmpejiesieHne. 3aKoH
OOJIBIINX YHCEN: HEPaBEHCTBO M TeopeMa YeOblnieBa, TeopeMbl bepuymium u JIsmyHosa. LeHTpanbHas mpeaenbHas Teopema.
14.3 | /IByMepHBIe cirydaiiHble BETMUMHBI, 3aKOHBI PACIIPECIICHHS], YUCIOBBIE XapaKTEPUCTUKU 2 2 1
14.4 | PacuerHo-rpadmyeckas padora Ne 4 «Ciayyaiinble BeJIMUMHBI» 6
14.5 | KonrpoJunbHasi pagora Ne 4 «/Iuckpernast Mmatemaruka. Teopusi BeposirHocTEl»
14.6 | IToaroroBka K 3k3aMeny (pasaenn! 11-14) 17
15.0 | Pa3zgen 15. MaTremaTHyecKasi CTATHCTHKA 2 6 13 VK-1.4; OIIK-1.1
MatemaTrueckasi cTaTucTuka. CTaTHCTHYECKHE METONBl HCCIECIOBAHMSA 3aBHCHMOCTH IUIAHHPOBAHHSA OSKCIIEPHMEHTA,
15.1 00pabOTKM 3KCTIEPUMEHTATBHBIX JaHHBIX. | eHepanbHas COBOKYHNHOCTh. BrrOopka. CraTucTHUeCKHil psin. DMIMpHYecKoe 5 6 7
’ pacnpenenenue. [Tomuron. ['mcrorpamma. Cpeanee 3HaueHue, pazdopoc. TodedHble U MHTEPBAIbHBIE OIIEHKH MapaMeTpOB
pacupenenenus no Beioopke. Craructuueckas mposepka runote3. Kputepwmii cornmacus [Iupcona
15.2 | PacuerHo-rpadmyeckas padora Ne 5 «Crarucruyeckasi NpoBepKa runores» 6
15.3 | KonTpoJibHasi pagora pagora Ne 5 «CraTHcTHYeCKasi IPOBEPKA T'HIIOTE3)
16.0 | Pa3nea 16. O6padoTKa ONBITHBIX IAHHBIX CHCTEMBbI CIYyYaliHBIX BEJIMYHH. DJIEeMEHThI TEOPUH KOPPeasuii 2 4 5 YK-1.4; OIIK-1.1
16.1 OJeMEeHTHl TEOPUH KOPPEISAIUN: KOPPENSIHOHHBI MOMEHT, KO3(h(HUIMEeHT Koppemanuu, perpeccus. KoppemsammonHoe ) 4 5
OTHOIIECHHE
17.0 | Pa3nen 17. Cayuaiinbie mpouecchl. llenu MapkoBa 3 6 6 YK-1.4; OIIK-1.1
171 Crnyugaitasle nporniecchl. MapkoBckue 1ienu. Oomue monsaTus. Kinaccudukarus coctosHnidi. MapKOBCKHE LIEMH ¢ KOHEYHBIM 3 6 6

YHCIIOM COCTOSHHUM M JAUCKPCTHBIM BPCMCHCM. MapKOBCKI/IC eIy C KOHCYHBIM 4YHCJIOM COCTOSIHUH | HCIPCPHIBHBIM




BpemeHeM. MHTeHCHBHOCTH NepexooB. Cuctema KonMoroposa. 3agaun, CBsI3aHHBIE C YIIPABICHUEM IIPOIIECCOM IIEPEBO3OK.
[Tpouecchl rubeny U pa3MHOKEHUS
18.0 | Pa3nen 18. OcHOBBI TEOPUM CHCTEM MACCOBOro odcay:xuBanus (CMO) 4 4 4 YK-1.4; OIIK-1.1
OcHognble nonsTHss 0 CMO, xnaccudukanust CMO. OcHoBHble xapaktepuctuku CMO u cBsizu Mexny HuMH. [loHsATHS O
|g.] | BXOAAIIEM M BBIXOAALIEM MOTOKE. CMO c oTka3amy, ¢ OrpaHMYCHHOIl M HeorpaHuueHHOM ouepexabro. IlokazaTenu 4 4 4
’ spdexkruBHoctn. CMO ¢ orpaHudYeHHBIM BpeMmeHeM oxujgaHus. 3aMmkHyTele CMO. Ilokaszarenu 3¢d¢dexTHBHOCTH.
[TpakTHyeckoe NpUMEHEHNE TEOPUU MAaCCOBOTO OOCITyKMBaHHSI
19.0 | Pazpea 19. JIuneiinoe nporpaMmMupoBanue. OCHOBHbIC IOHATHS TEOPHH CeTel 6 14 29 YK-1.4; OIIK-1.1
191 MateMaTHueckoe MOJENIHPOBaHHE MPOLECCOB ¢ UCMONb30BaHUEM MeTona «MoHre-Kapioy». PemieHue onTuMu3anMoHHbIX 5 5
3a[a4 B YCIOBHUSIX HEONPEICICHHOCTH
192 ITocTpoeHne TEOPETHYECKOTO PpACIHpEAEieHUs IO AKCIEPUMEHTAIbHBIM JaHHbIM. CTaTHCTHYECKOe MOAETHPOBAHUE 5 3
CIIy4alHBIX COOBITUH, BENMUUH, QYHKIIMH
193 CrartucTuueckoe MOACITHPOBAHNE TEXHOJIOTHUECKOTO Tpoliecca ¢ yUeTOM €ro 3aJaHHBIX BEPOATHOCTHBIX XapaKTEePUCTHK U 2 3
mokazaresnei 3 PeKTHBHOCTH
19.4 3az[at\1’a mHelHOTO TporpammupoBanus (3JIIT). ['eomeTpraeckuii u cUMILTEKC-METOA e pemeHus. J[BoHCTBeHHas 3amada 2 5
JIMHEHHOTO MPOrpaMMHUPOBAHHS
195 TpancnoptHas 3amada. [Toctpoenne onopHoro miana. HaxoxaeHne onTHMabHOTO IUIaHA METOJOM IMOTCHIMAIOB. 3aqada ) )
LEJTOYHCICHHOTO IPOrPaMMHUPOBAHUS
19.6 | I'padmdeckoe penieHne 3a1a4u JHHSHHOTO porpaMmupoBanus. Tunsl pemenust 3J1I1 2 3
19.7 | Cummnekc-meton pemenus 3J1I1 2 3
19.8 | [ocTtpoenue u pemeHne 1BoHCTBEHHON 3aaun. CBsI3b pelIeHUH NpsIMOM U ABOMCTBEHHOM 3a/1a4 2 3
19.9 HaxoxeHne onmopHOro IulaHa METOAaMH CEBEpO-3alaHOTO yIila M HauMEHbIIeH cromMocTH. ONTHMHU3AIMS pELIeHUs ) 4
METO/IOM IOTEHIIHAJIOB
19.10 | Pemenue 3a1aum LETOYUCICHHOTO NPOrpaMMHUPOBAaHUs MeTOI0M ['oMopu 2 4
Hroro 119 | 136 | 177 | VYK-1.4; OIIK-1.1
DopmMa NPOMeKYTOYHOM aTTECTALMH - IK3AMeH 108
DopmMa NPOMEKYTOYHOM ATTECTALUM - 3a4eT

* KOI[ HHAUKATOpa JOCTHKCHUA KOMIICTCHIMHU IPOCTABJIACTCA WJIN JId BCETO pa3acia, Uik AJisd Ka)KZ[Oﬁ TEMBI UJIM JJIA KaXXJ0Iro Buaa pa6OTBI.

HpI/IMe‘{aHI/Ie. B pazaeic uepe3 KOCYIO YePTY YKa3bIBAKOTCA 4aChbl, p€ajin3yEeMbIC B (I)OpMC npaKanecxof/i IOJArOTOBKH, €CJIN YaChl B (bOpMC HpaKTPI‘ICCKOﬁ MOATOTOBKH OTCYTCTBYIOT, TO KOCas
yepTa HE CTaBUTCA.




5 ®OHJA ONEHOYHbBIX CPEACTB JJIA ITPOBEJIEHUA .
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIMH OBYYAIOIIUXCA 11O AUCHHUITVIMHE

@oHI ONEHOYHBIX CPEACTB VI HMPOBEICHHUS TEKYLIEro KOHTPOJS YCIEBAaGMOCTH M MPOMEXYTOYHOH aTTeCTaluH IO
IHUCUMIUIMHE: O(OpPMIICH B BHAE NpWIOXKeHHs 1 Kk pabodyeld mporpaMMe IHUCHUILIMHBI W pa3MeNIeH B 3JIEKTPOHHOH
nHpopmannonHo-obpazoBatensHOH cpene KplKT Vpl YIIC, moctynHo# 00ydaromeMycs 9epes ero JINIHBI KaOHHeT

6 YYHEBHO-METOANYECKOE U THPOPMALIMOHHOE OBECIIEYEHUE

JUCUMIIUHBI

6.1 YueOHas quTepaTypa

6.1.1 OcHoBHas IUTEpaTypa

ABTODBI, W3 parenscTBo iy
3armaBue > | B GubnHOTEKE/
COCTABUTENH FOMMBMAHIEL |1 6004 onyaiin
6.1.1.1 | Ilumaues B. Beicmras matematuka. [loHblid Kype : yue0. s M. :IOpaiir, 43
C. 0OaKaaBpoB 2013
6.1.1.2 . . Mockga
[[Munayes B. Beiciuas marematyka [DneKTpOHHBIN pecype] : yueOHoe TOpaiit 100 % online
C. noco6ue 11 By30B. - https://urait.ru/bcode/449732 : 2820 ’ °
6.1.1.3 | I'mypman B. Teopus BeposITHOCTEW U MaTeMaTHUecKasi CTaTUCTHKA : M. :IOpaiir, 30
E. YgebHOe mocobue a1 6akaJaBpoB 2013
6.1.2 JlonoJIHUTeIbHASA JIUTEPATYpPa
ABTOpHI M371aTebCTBO Koz-0 5.
’ 3arnaBue > | B OubmMoTeKe/
COCTaBUTENH TORMBIARMA |1 004 opaiin
limaues B Bricmas matemaTnka [ DIeKTpOHHBIH pecypc] : yaeOHuK Mockaa :
6.1.2.1 C ' JUISL CTY/ICHTOB BY30B. - ) NHOPA-M, 100 % online
) https://znanium.com/catalog/document?id=327860 2019
I'mypman B Teopus BEpOATHOCTEH U MAaTEMATUYECKasi CTATUCTUKA Mocxksa
6.1.2.2 E ’ [DneKkTpoHHbIA pecype] : yq4eOHMK ISt By30B. :FOpaiir, 100 % online
) https://urait.ru/bcode/449646 2020
6.1.3 YueOHO-MeToqu4YeCKHEe Pa3padoTKH (B T. Y. 1JIsl CAMOCTOSITEILHON PadoThl 00y4aI0UIUXCSI)
ABTODBI, 3arnaBue " Ko1n-Bo 9K3.
COCTaBUTEIIN AATEIBCTBO, B Oubmmorexe/
PO MM 100% oHmaiiH
6.1.3.1 MateMaTHKa [ IeKTPOHHBIN pecypc] : METOIHMYECKUe
Marepualbl U yKa3aHHs 10 M3YUEHHIO JUCIUTUIMHBL 1S
oOyuatomuxcst Harpasienus 23.03.01 "Texaomorust
TPAHCHOPTHBIX NPOLECCOB". - Kpacuospek: OB
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S?2 Kp KT
[agpepora H.B. |[ICOLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS FULL VpI'YIIC, 2023 100% onmnaitn
TEXT&LNG=&7211D=1030_2&S21FMT=briefHTML_ft&
USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0
%A8%2030%2D006573056%3C%2E%3E&FT_PREFIX=K
T=&SEARCH_STRING=&S21STN=1&S21REF=10&S21C
NR=5&auto_open=4

6.2 Pecypchbl nHGOPMALMOHHO-Te1eKOMMYHUKAIMOHHOM ceTn «AHTEpHET»

Bbubnmnorexa KpHXKT UpI'VIIC : [caiit] / KpacHOSIPCKHI MHCTUTYT >KEJIE3HOAOPOKHOTO TPAHCIIOpTa — (UIHAI

6.2.1 HpI'YIIC. — KpacHosipck. — URL: http://irbis.krsk.irgups.ru/. — Pesxum moctymna: mocie aBTopusanuu. — TeKCT :
3JIEKTPOHHBIH.
OnekrponHas 6ubnroreka «YMI XK T» : anekrponHo-OnbnroTeuHas cucrema : caiitr / ®I'BY IO «YuebHo-

6.2.2 | MeToIMYEeCcKHi LEHTP 1Mo 00pa30BaHHIO Ha JKEJIE3HOIOPOKHOM TpaHcnopre». — Mocksa, 2013 — 2024. — URL:
http://umczdt.ru/books/. — Pexxum moctyma: mo moamucke. — TeKCT : 3TeKTPOHHBIH.

6.2.3 | Znanium : 35eKTpoHHO-6HOMHOTEUHas cuctema : caidt / OO0 «3HAHUYM». — Mocksa. 2011 — 2024. — URL:
http://znanium.ru. — Peskxum goctyna: mo moanucke. — TEKCT : 3K TPOHHBIH.

6.2.4 | O6pasoBarenbHas miatdopma IOpaiit : snekrponnas 6ubnuoreka : caiit / OO0 «DIEKTPOHHOE HU3AATENHCTBO
HOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum nocryna: no nogmnucke. — TeKCT : 2JIeKTPOHHBIH.

6.2.5 | VHuBepcureTcKas OUOIMOTEKA OHJIAMH : DJIEKTPOHHO-0MOIHoTeuHas cucTeMa : caiit / OO0 «Jlupekr-Menua. —
Mockaa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pexxum mgocTyma: mo moanucke. — TEKCT : 2JIEKTPOHHBIH.

6.2.6 | KpacHOAPCKHMI MHCTHTYT KEIE3HOJOPOKHOTO TPaHCIOpPTa

: [anexkrponnas mH(OpManMOHHO-00pa3oBaTEIbHASL
cpena] / KpacHOApckMH ~ MHCTHTYT  KEJIE3HOJOPOKHOTO URL:

http://sdol.krsk.irgups.ru/. — TeKCT : IIEKTPOHHBII.

TpaHcnopta. — KpacHospck. —



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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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=1030_2&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%3C%2E%3EI%3D51%2F%D0%A8%2030%2D006573056%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://sdo1.krsk.irgups.ru/

6.2.7

HannonanbsHast anekTpoHHass OMONHMOTEKa : (elnepanbHBId NpoekT : callT / MunucrepctBo Kynbrypsr PD. —
Mocksa, 2014 — 2024. — URL: https://rusneb.ru/. — Pexum moctymna: mo moamucke. — TEeKCT : 2IEKTPOHHBIH.

6.2.8

Poccuiickue xenesnble poporu : odunuansueiii caiit / OAO «PX/I». — Mocksa, 2003 — 2024. — URL:
https://company.rzd.ru/. — TeKCT : AIIEKTPOHHBII.

6.2.9

KpacHosipckuii neHTp Hay4HO-TexHMYecKoi nHpopmarmu u oudinorex (KplIHTUB) : caiit. — KpacHosipck. —
URL: http://denti.krw.rzd. — Pesxxum nocTyma: u3 JOKaIbHOM ceTH By3a. — TeKCT : 3JIeKTPOHHBIN.

6.3 IIporpamMHoe o0ecnieuenre M1 MH(POPMANMOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue

6.3.1.1

MicrosoftWindowsVistaBusinessRussian, aBropusanuioHHbIi HOMep JuieH3uaTa 64787976ZZS1011, Homep
nunen3uu 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nuueH3wuit; qor
Ne0319100020315000013-000T 07.12.2015 — 87 nuuensuii)

6.3.2 CneninaJiM3MpoBaHHOE MPOrPaMMHoOe ofecrevyeHne

6.3.2.1

| He tpebyercs

6.3.3 UndopmanuoHHbie cipaBoYHbIe CHCTEMBbI

6.3.3.1

Tapant : cmpaBodHO-TIpaBoBas cuctema : 0aza maHHBIX / OO0 «UIIO «'APAHT». — Pexum mocryma : u3
JIOKQJIbHOH CETU By3a. — TEKCT : 3JIEKTPOHHBI.

6.3.3.2

ABTOMAaTHU3UpPOBaHHAS CHCTEMa IPABOBON HMH(poOpMaNUu Ha kenesHomopoxkHoM tpancmopre (bl ACITMIKT) :
caittr Koncyneraatllnroc / AO HUMAC. — Pexxum mocTyma : U3 JOKaJbHOM CeTH By3a. — TEKCT : AIeKTPOHHBIH.

6.4 IlepeyeHb NPaBOBBLIX U HOPMATUBHBIX JOKYMEHTOB

6.4.1

| He npenycMoTpeHbl

7 OIUCAHUE MATEPHAJTBHO-TEXHUYECKOM BA3BI,
HEOBXOJIMMOM ISl OCYIECTBJEHMS YYEBHOI'O MPOLIECCA
MO JUCHUTIIMHE

7.1

Kopnyca A, JI, T, H KpVKT Upl'YIIC naxoastcs no aapecy r. KpacHosipck, yn. Hosas 3aps, 1. 2 U

7.2

VYueOHble ayJIUTOPHU Ui MPOBEICHUS 3aHSATHH JIEKIMOHHOTO THIIA, 3aHATHH CEMHHApCKOro THIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBIIOJIHEHNS! KYPCOBBIX IPOEKTOB, paboT), TPYIIIOBBIX M HMHAWBUAYaJIbHBIX KOHCYJIbTAIHMH,
TEKYIIEro KOHTPOJS M IIPOMEXYTOYHOH aTTEeCTAlMH, YKOMIUICKTOBaHHBIE CIICIMAIN3UPOBAHHON MeOeNnbio |
TEXHHYECKUMH CpEJCTBaMH OO0y4deHUs! (HOyTOYK, NMPOEKTOp, 3KpaH), CIy)KAIIUMH ISl TPeJCTABICHU y4eOHOMH
nHopmanmu OospIIoN aynuTopud. [ IPOBENEHUS 3aHATHH JEKIHOHHOTO THIIA UMEIOTCS y4eOHO-HATIISIIHBIE
nocobust (Mpe3eHTanuy, IUIAKaThl, TaONWIpBI), OOECIeUMBAIONINE TEMAaTHYECKHUE WIUTIOCTPANU COMAEPKAHUS
JVCIUTUINHBL.

7.3

[Tomemenns ast caMOCTOSATENILHON PabOTh 00YJAIOMINXCSl OCHAIICHBI KOMIIBIOTEPHOH TEXHUKOH, MOAKIIIOUEHHON
K HMHGOPMAaIOHHO-TEJICKOMMYHHUKAIIMOHHOW ceTH «MHTepHeT», M olecredeHbl JOCTYIIOM B JIIEKTPOHHYIO
nHpOopMannoHHO-00pa3oBatenbHy0 cpeny KpKT HUpl'YIIC.

[MomemnieHns 1t caMOCTOSTENbHON pabOThI 00YJaIOIINXCS:

— YUTAJbHBINA 321 OUOIUOTEKH;

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

8§ METOAUYECKHE YKA3AHUA AJI1 OBYYAIOIIIUXCSA
11O OCBOEHMIO N CIIUIIVIMHBI

Bupn yueOnoit Opranuzanus yueOHOH eI TeNbHOCTH 00ydaromerocs

JCATCIIBHOCTH

Jlekumst (ot nmarmHckoro «lection» — 4reHWe) — BUJ ayAWTOPHBIX y4eOHBIX 3aHATHH. Jlekuus:
3aKJIaJIbIBAaCT OCHOBBI HAyYHBIX 3HAHUI B CHCTEMaTH3HPOBaHHOM, 1OCIIE0BaTENbHON, 0000IeHHON
(opMe; pacKpbIBaeT COCTOSHHE W TEPCIEKTHBBI PAa3BUTHS COOTBETCTBYIOIIEH 00JacTH HayKH W
TEXHUKH; KOHIICHTPHPYET BHIMaHHE OOYYaroNINXCsi Ha HanOoiee CI0XKHBIX, Y3JIOBBIX BOIPOCAX;
CTUMYJIHAPYET [T03HABATENBbHYI0 aKTHBHOCTH O0YJaOIITIXCSI.

Bo Bpemst JIEKITMOHHBIX 3aHATHH OOYUYaIOMIMICS JODKEH yMETh CKOHIIEHTPHUPOBATh BHUMAaHHE Ha
H3ydJaeMbIX Ipo0ieMax ¥ BKIIOYHUTE B pa0OTy BCE BUIBI MAMSATH: CIIOBECHYIO, 00pa3HYIO U MOTOPHO-
OBUTATeNbHYI0. [[mg 3TOro Beck Marepuan, H3JIaraeMblidi TIPErnoAaBaTeseM, OO0ydaromeMycs

.HGK[H/IH HeO6XO}II/IMO KOHCIIEKTUPOBATD. B koHcmekt PEKOMEHAYETCA  BBINUCBIBATHL  OIIPEACIICHUA,

(OpMYIHPOBKHU M TOKa3aTeNbCTBA TeOpeM, (hopMyIisl 1 T.11. Ha moisx koHcHeKTa cieayeT nomeyarb
BOIPOCHI, BBHIJCJICHHBIE OOyYaromMMCSl Ul KOHCYJIBTallUM C MpernojaBareieM. BriBoapl,
TIOJTy4eHHBIE B BUIE (OPMYJ, PEKOMEHIYETCS! B KOHCIEKTE MOJYEPKUBATh MM OOBOJUTH PAMKOH,
4TOOBI JTydllle 3alI0OMHHAINCH. [101€3H0 COCTaBUTh KPATKHI CIIPAaBOYHUK, COJICPIKAIINI ONpe/IeIICHHS
Ba)XHEHIIIMX MIOHATHH M HanOOJIee 4acTo yrnorpedisieMble GopMyIIbl AUCHUILTAHEL. K kaknoit neximn
cienyeT pa3o0paTh MaTepHal MpeasIayIeit ey, M3ydas Matepruai o y9eOHUKY HITH KOHCIIEKTY
JIEKIHH, CIIeAYyeT IePEXOIUTh K CIEAYIOMEMY BOIIPOCY TOJIBKO B TOM CITy4ae, KOT/Ia XOpOIIO YCBOCH
npensiaymuid Borpoc. [Ipu 3ToM HE06X0IMMO BOCIIPOM3BOINTE HA Oymare Bce pacCyXJIEHHs, Kak
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uMeroyecs B yueOHUKE WM KOHCIIEKTE, TaK M MPOIYIICHHBIE B CHIIY MX IPOCTOTHL. Psii Borpocos
JUCIUIUIMHBL MOXET OBITh BBIHECEH Ha CaMOCTOSITENbHOE n3ydeHue. Takoe 3amaHue Tpedyer
OINEPaTHUBHOTO BBHINOJHEHMSA. B KOHCIEKTe JEeKIuid HEoOXOOUMO OCTaBUTh MECTO JUIS OCBELICHHS
YIIOMSHYTBIX BOIpPOcoB. OO003HAYNTH BONPOCH,, TEPMHHBI, MaTepHay, KOTOPBIH BBHI3BIBACT
TPYOHOCTH, HOMETHTb M IIONBITAThCS HAWTH OTBET B peKOMeHIyeMol mureparype. Ecmm
CaMOCTOSATENIFHO HE y/IaeTcs pa3o0paThes B MaTepraie, TO HeoOXoauMo c(hOpMyIHPOBATE BOIIPOC H
3aJ1aTh IPENOIaBATEI0 Ha KOHCYJIbTallUK, HA MPAKTHYECKOM 3aHATHH

[IpakTuueckoe
3aHITHE

IIpakTrdyeckoe 3aHATHE — BHUI AyOWTOPHBIX YYEOHBIX 3aHATHH, IeJCHAaNpaBIeHHAs (opMa
OpraHM3aly y4eOHOTO Mpolecca, NMPH peaan3aliul KOTOPOH OOyJaroliuecs: 1Mo 3aaHHi0 U TOJ
PYKOBOJICTBOM TIPENIOJaBaTelisl BBIMOJHAIOT IpakTHUecKue 3amanus. [IpakTudeckue 3amaHus
HanpaBJeHbl Ha YIrIyOJIeHHE HAyYHO-TEOPETHYECKUX 3HAHWH W OBNAJEHHE ONpeACICHHBIMU
METo/IaMH paboThI, B MPOIIECCE KOTOPBIX BBIPA0ATHIBAIOTCS YMEHHUS M HABBIKY BBIMIOJIHEHHS T€X WIN
WHBIX Y4eOHBIX JICHCTBHH B JaHHOH cdepe Hayku. [IpakThueckue 3aHATHS Pa3BHBAIOT Hay4HOE
MBIIIJIGHUE M pedb, MO3BOJIAIOT NPOBEPUTH 3HAHUS OOYYAIOIIMXCS, BBICTYNAIOT KakK CpEICTBa
OmepaTuBHOW OOpaTHOW CBs3WM; WeENb MPAKTHYECKUX 3aHATHH — YIIyONsATh, paCIIUPATS,
JeTaTM3NpPOBATh 3HAHUS, IIONyYeHHBIE Ha JEKIMH, B OOOOMIEHHOM QopMme H comeiicTBOBATH
BBIPabOTKE HaBBIKOB MPO(EeCCHOHAIBHOM NEeATeIFHOCTH.

Ha mpakTtndeckux 3aHATHSX MOAPOOHO pPaccMaTpPHBAIOTCS OCHOBHBIC BOIIPOCHI JUCHIUILIHHBL,
pa3OuparoTcss OCHOBHBIE THUIBI 3a7ad. K KakIoMy HpakTHIECKOMY 3aHATHIO CIEAYET 3apaHee
CaMOCTOSTENILHO BBITIOIHUTD JOMAIIHEE 33/1aHHE U BBIYIHTH JICKIIMOHHBIH MaTepual K CleAylonien
TeMe. CUCTeMaTHYECKOE BBIIOJIHEHNE JOMaIIHUX SaHaHI/Iﬁ O6H3aTeHLHO U SABJISICTCSA BaXHBIM
(haKkTOpPOM, CITOCOOCTBYIONIUM YCIICIITHOMY YCBOCHUIO AUCIIUTUTUHEL.

Ocoboe BHHMMaHHE cleayeT oOpamiarh Ha ONpeAeNicHUE OCHOBHBIX TOHSATHN JUCIHUILTAHBI.
OOyuaronuics JODKESH 0APOOHO pa3dupaTh MPUMEPHI, KOTOPBIE MOSICHSIOT MOHSATHS

CamocrosTenbHas
pabora

OOyuenue 1o qucuuIuinee «MaremaTika» IpeycMaTpUBaeT akTHBHYIO CaMOCTOSITEIbHYIO padoTy
oOyuaromierocsi. Ha camoctosTenbHy0 paboTy orBoauTcs 177 4acoB mo ouHo# (opme 0OydeHus,
432 yvaca no 3a04Hoi opme oOyyenus. B paznene 4 pabodeli mporpaMmbl, KOTOPBIA Ha3bIBAETCS
«CTpyKTypa W coliepKaHHE AWCHUILUIMHBI»Y, BCE Yachl CAMOCTOSATEIBHOHW pabOThI paclMCaHBI 110
TE€MaM U BOTIPOCAM, a TaK )K€ yKa3aHa HeoOxXoauMmas ydeOHas aureparypa: oOydaromuiics u3ydaer
y4eOHBII MaTepual, pa30upacT MPUMEPHI U peIIacT pa3HOYPOBHEBBIE 3a/1a4M B PAMKaX BBITTOJIHECHUS
Kak OOMIMX TOMAIIHUX 33aJaHWi, TaK U WHINBHIYaJIbHEIX AomamHux 3amanuii (M/13) u pacuetHo-
rpa¢pudeckux pador (PI'P). Ilpm BEIMONHEHMH OOMAIIHUX 3aJaHWid OOydaromeMmycs cIlexyer
oOpaTuThCsl K 3ajayaM, pEHICHHbIM Ha IPEAbIAYIIUX MPAKTUYECKUX 3aHSATHUAX, PELICHHBIM
JoMaliHuM paboTaMm, a TakXKe K I[puMepaM, HPUBOAMMBIM JiekTopoM. Eciam atoro Oyzaer
HEJIOCTaTOYHO JUIS BBITIOJIHEHHS BCEH PabOThl MOXKHO JIOTIOJHHUTENBLHO BOCIIOIB30BATHCS yUEOHBIMU
ocoOusAMH, IPUBEACHHBIMU B paznene 6.1 «YdeOHas qureparypa». Eciiu, HecMOTps Ha U3y4eHHBIH
Marepuall, 33laHie BBINOJHUTh HE YAAeTCs, TO B 00S3aTENIbHOM TOpsAKE HEOOXOJMMO IOCETHTh
KOHCYJIbTAIMIO TIPEToIaBaTelis, BEAYIEro NpakTHYECKNUe 3aHATHS, /UM KOHCYJIbTAIHIO JIEKTOPA.
PI'P nomxHbI OBITH BBIIOJIHEHBI OOYYalOIIMMCS B YCTaHOBJICHHBIE MpEIOAaBaTelIeM CpPOKH B
COOTBETCTBUH C TpeOoBaHusaMu K odopmicHuo KP (TexcToBoit m rpaduueckoil wyacreii),
chopmynupoBanHeiM B Ilonoxxennu «TpeGoBaHMA K OQOPMIIEHHIO TEKCTOBOM M Tpaduueckoi
JoKyMeHTarmu. HopMOKOHTPOIbY.

ITonroroBka k
3K3aMEHY

[Ipu moaroTroBke K 3K3aMEHY HEOOXOIUMO OPHCHTHUPOBATHCS Ha KOHCHEKTHI JICKIHHA, pabodyro
porpamMMy AMCIUILTAHBIL, HOPMATUBHYIO, Y4eOHYIO U PEKOMEHIyeMyro JuTepaTypy. OCHOBHOE B
TIOJITOTOBKE K cJ[ade 9K3aMeHa - 3TO TIOBTOPEHME BCET0 Marepuaia AUCHMIUMHbL. [Tpu moaroToBke k
caade SK3aMeHa oOydaromuiics Bech 00beM pabOTHI JOIDKEH PaclpenensiTh PaBHOMEPHO MO JHSM,
OTBECACHHBIM JIJI ITIOATOTOBKH K 9K3aMEHY, KOHTPOJIUPOBATH Ka)K}IBIﬁ JCHBb BBITIOJIHCHUEC HaMEUYeHHON
paboThI.

JIys ycTienTHoM c1auu dK3aMeHa 1Mo TuciuIuimae "MaremaTtuka" o0yJarommuecs J0KHBI IPUHAMATD
BO BHUMAaHHE, YTO BCE OCHOBHBIE KATETOPHH, KOTOPBIE YKa3aHbI B pabodell mporpaMMe, Hy>KHO 3HAaTh,
MMOHWMATh WX CMBICI U YMETh €T0 Pa3bsCHHUTH, YKazaHHbIC B paboueil mporpamme popmupyembie
KOMITETEHIIMN JOJDKHBI OBITh OCBOCHBI; NPAKTUYECKHE 3aHATHS CIIOCOOCTBYIOT IOJIydEHHUIO Oojiee
BBICOKOTO YPOBHS 3HaHUH M, KaK CJIEJICTBHE, OoJiee BBICOKOI OIIEHKE Ha AK3aMEHe; IOTOBUTHCS K
9K3aMeHY HEOOXOJUMO HAYMHATH C IEPBOH JICKITUH U TIEPBOTO 3aHATHS

IlogroToBka
K 3a9eTy

[Ipn moxaroroBke K 3adeTy HEOOXOAMMO OPHEHTHPOBATHCS Ha KOHCHEKTHI JIEKIHUH, pabouyio
IIporpamMMy JWCHUIUIMHBEL, HOPMAaTHBHYIO, yU4eOHYI0 U peKOMeHIyeMylo JuTeparypy. OCHOBHOE B
MOJrOTOBKE K Cjaue 3a4eTa - 9TO IOBTOPEHUE BCEr0 MaTepuaa JUCIHUIUIMHEL [ ycrnemHol ciauu
3ayeTa o0ydJaromuecs JOHKHBI IPUHIMATh BO BHUMAHUE, YTO BCE OCHOBHBIE KaTETOPHH, KOTOPEIC
yKa3zaHBl B paboueil mporpaMme, HY)KHO 3HaTh, MOHUMAaTh MX CMBICI U yYMETh €r0 Pa3bsCHUTH;
yKazaHHBIe B paboueil mnporpamMme (GOpMHPYEMBIE KOMIETCHIIMH IOJDKHBI OBITH OCBOEHBI;
MIPAKTUIECKHUE 3aHATUSA CIOCOOCTBYIOT MOJIYYCHUIO 00Jiee BRICOKOTO YPOBHS 3HAHHUN; TOTOBHUTHCS K
3a4eTy HeoOX0AMMO HAUWHATH C IEPBOH JEKIMH U IEPBOTO 3aHITHS

Komruteke y4eOHO-METOANYECKHMX MAaTepualioB MO0 BCEM BHIAM Y4eOHOW JesTeNbHOCTH, MPEIyCMOTPEHHBIM padoueii
MPOrpaMMOi JHUCIUIUIMHBI, pa3MelieH B JJIEKTPOHHON wuH(opMarmoHHo-oo6pa3oBarensHol cpene KpWKT HpI'VIIC,
JIOCTYITHOU 00YYarOIIEMYCs Yepe3 ero JIMYHbIA KaOHMHET




IIpunoxenue 1 k padoyeil mporpaMmme 1o AUCHUILIHHE
b1.0.07 MaremaTuka

POH/J ONEHOYHBLIX CPEACTB
JJIA IPOBEJeHN TEKYLIero KOHTPOJIA yCIeBaeMOCTH
U IIPOMEKYTOYHOM aTTeCTAlMU 110 AUCIUILINHE

b1.0.07 MartemaTuka



1 O01Me moJoKeHus

®onn oneHouHbIx cpeactB (POC) sABISETCS COCTABHOM YaCThIO HOPMATUBHO-METOAMYECKOTO
o0ecrniedeHurs CUCTEMbI OLICHKH KaueCcTBa OCBOEHUS 00yUaroluMuUcs 00pa3oBaTeIbHOM POrpaMMBl.

@DOHJ  OIEHOYHBIX CPEACTB MpEAHA3HAYECH JUISl  HWCIOJB30BAHHUS  OOydYaIOUTUMHUCH,
npenojaBaTeNsiMu, aaMuHUcTpanueil MHcTuTyTa, a Tak e CTOPOHHHUMH 0OOpa3oBaTeIbHBIMU
OpraHM3alusIMH JUIs OLICHMBAHUA KadecTBa OCBOEHHUS O0pa30BaTelbHOW MpOrpamMMbl U YpPOBHS
c(hOPMUPOBAHHOCTH KOMITETEHITUH Y 00yUYarOIIXCSI.

Zamauamu ©OC gaBagroTCs:

— OLIEHKA JTOCTHMKEHHUH 00YJarOIIMXCs B IPOIECCE U3YyUCHUS TUCIIUTUIHHEI;

— o0ecrnieueHrne COOTBETCTBUS PE3YIbTATOB 00yueHus 3aauaM Oyayien npodeccruoHalibHOM
NESTEIbHOCTH 4Yepe3 COBEPIICHCTBOBAHME TPAJAMIIMOHHBIX U BHEIPECHUE MHHOBAIIMOHHBIX METOIOB
oOyueHusi B 00pa3oBaTeNbHBII Mpoliecc;

— CaMOTIOJITOTOBKA M CAMOKOHTPOJIb 00YYAIOIIMXCSI B TIpoliecce 00ydeHusI.

@DOHJ OLIEHOYHBIX CPEACTB CHOPMUPOBAH HA OCHOBE KIIOYEBBIX MPUHIIUIOB OICHUBAHMUS:
BAJIUTHOCTH, HAJIE)KHOCTh, OO BEKTUBHOCTD, 3(PPEKTUBHOCTD.

J11 olieHKH YpOBHS CPOPMUPOBAHHOCTH KOMITIETEHIIUHN UCIIOJIb3YETCS TPEXYPOBHEBAsS cHCTEMA!

— MUHUMAJIbHBIN YPOBEHb OCBOCHUS, 00s13aTEIbHBIN I BCEX 00YYaIONMIUXCS TI0 3aBEPIICHUIO
OCBOEHUS 00pa30BaTEIbHON MPOTrPaMMBI; 1aeT oOliee IpeCTaBICHUE O BUJIE IeATEIbHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS OOBEKTOB MPOPECCHOHATBHON JICSATEILHOCTH, METOJOB H
QITOPUTMOB PEIICHUS MPAKTUUYECKHUX 33]1aY;

— 0a30BBIf  YPOBEHb  OCBOCHHS,  NPEBHIINICHHEC  MHHHMAJIBHBIX  XapaKTEPHCTHK
chOPMUPOBAHHOCTH  KOMIETEHIIUH;  TO3BOJSET  peliarh  THUIOBBIE  3aJadd, NPUHUMATH
npo¢eCCUOHANIBHBIC U YIIPABICHYECKHUE PEIICHUS TIO U3BECTHBIM AJITOPUTMAaM, TIPABUJIAM U METOJIUKAM;

— BBICOKMH YpOBEHb OCBOEHHMS, MAKCHMAaJbHO BO3MOXKHasi BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMITETECHIIMI; TpeArnoaraeT TOTOBHOCTh PEIIaTh MPAKTUYECKUE 3a/1a4d MOBBIIMICHHOW CJIOKHOCTH,
HETUTIOBBIE 3aJaud, MPUHUMATh MPOPECCHOHANbHBIE M YIPABICHUYECKHE pEIIeHUs B YCIOBHUSAX
HETIOTHOW OMpPEIeNIEHHOCTH, TIPU HEJIOCTATOYHOM JOKYMEHTAIHLHOM, HOPMAaTUBHOM U METOAMYECKOM
obecreyeHnu.

2 IlepeyeHp KOMIIeTeHI M, B (POPMHUPOBAHNHU KOTOPBIX YYACTBYeT JMCIHUIIIMHA.
IIporpamMma KOHTPOJILHO-O0LIEHOYHBIX MEPONIPUATHIA.
Iloka3aTe/in OLeHUBAHUSA KOMIIETEHIMI, KPUTEPUU OLIEHKH

Jucuumnuna b1.0.07 «Marematrka» y4acTByeT B (pOPMUPOBAHUU KOMIIETEHLIMH:

VYK-1 CnocobeH ocylecTBIsATh IOUCK, KPUTUYECKUH aHadu3 M CHUHTE3 HH(pOpMaIuH,
IIPUMEHATh CUCTEMHBIN ITOAXO/, IS PEIICHUs [I0CTAaBICHHBIX 3aa4;

OIIK-1 CnocobeH mpUMEHATh €CTECTBEHHOHAy4YHbIE U OOIIEUH)KEHEPHbIE 3HAHMS, METOJbI
MaTeMaTHYeCKOro aHAJIN3a U MOAEIUPOBAHUS B IPOPECCHOHATBHON e TeTbHOCTH.

IIporpaMma KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI
o4yHas popMa 00yYeHUs

HaumenoBanue
HaumenoBanue Ko
KOHTPOJIBHO OOBeKT KOHTPOJIS (TIOHATHSL, TeMa / pa3aen OUCHOHHOTO
- HHAWKaTopa
Neo | Hepenst P p ’ P A p cpeacTBa
OLIEHOYHOT' O JUCHUATUTAHBI, KOMITCTCHIIUS, U T.]1.) JOCTHXCHUSI @
MEPOTPHATHS KOMITCTEHIIN opma
IIPOBEICHUS])
1 cemecTp
o Tema 1.1 «MaTpunsl U JAEUCTBUS C HHUMHU. VK-1.4;
Texymuii Koncnekr
1 2 Omnpenenurenu BTOporo, Tpertbero W n -rto | OIIK-1.1
KOHTPOJTb . (TMCHMEHHO).
TTOPSAKOB, ux CBOMCTBA. Paznoxenne




ompenenuTenss Mo cTpoke (cronbiry). OOparHas Jomamnee
MaTpHIa» 3a/laHue
(TMCBMEHHO).
3amayu ¥ 3aIaHAS
PEeTpOIyKTUBHOTO
YpOBHS
(TTMCHMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TTMCHMEHHO).
Jlomaniuee
. N 3a/laHue
Tema 1.2 «Cucrembl JIMHEHHBIX YpaBHEHUII, (HHCfMeHHO)
. OCHOBHBIE TOHATUA. PemeHue cucrem n )
Texymmii o . 3amayu u 3a1aHus
JIMHEHHBIX ypaBHEHUH C M  HEU3BECTHBIMHU
KOHTPOJIb N PenpOaYKTUBHOTO
meronoM Kpamepa. Penienue nuHEHHBIX cUCTEM OB
meronoM ['aycca» (HH};E MEHHO)
KonTtponbnas
pabora
(TMCHMEHHO)
. VK-1.4; Koncmekr
Tema 2.1. «Bekropsl. JIuHeiiHble onepanuu Haj
N OIIK-1.1 (TTMCBMEHHO).
BEKTOpaMH B reoMeTprueckoii popme. [Ipoexrms Tlomamee
BEKTOpa Ha OCh, OCHOBHBIE TEOPEMBI O sazanie
Texywmuii npoekuusx. JInHeliHas 3aBUCUMOCTb BEKTOPOB. (MHCHMeHHO)
KOHTPOJIb ITonsTue 6a3uca. JlekapToBBI KOOPIMHATHI Sanaun 1 3azlaH.1/1;1
BEKTOPA, JUIMHA U HATPABJISIONINE KOCUHYCHI
C PENPOAYKTUBHOTO
BekTopa. CKaIsipHOe MPOU3BEACHIE BEKTOPOB, oBHSL
€ro CBOICTBa, KOOPIMHATHOE BHIPAKCHHE) (nn}::iMeHHo)
VK-1.4; Koncmekt
OIIK-1.1 (TTMCBMEHHO).
Jlomamniaee
3aaHue
Tema 2.2 «BEeKTOpHOE U CMELLIaHHOE (HI/ICfMeHHO)
. MIPOU3BEICHNE BEKTOPOB, UX CBOMCTBA U ’
Texymuit N 3amauu u 3a1aHus
reoMeTpuueckuii cmbica. KoopannatHoe
KOHTPOJIb PENPOAYKTUBHOTO
BEIp@KEHNE BEKTOPHOTO U CMEIIAHHOTO oBHSL
MIPOU3BENICHUS» (HI/I}(I:EMCHHO)
KonTtponsHas
pabota
(TTMCHMEHHO)
VK-1.4; Koncmekt
OIIK-1.1 (TTMCBMEHHO).
OoMaInTHee
Tema 3.1 «IIpsimast Ha muiockocTH. Pasnuynbie I[3a,uaHHe
Texymuii (opMBI ypaBHEHHS NIPSIMOM Ha INIOCKOCTH. YTOJ (MuCHMEHHO)
KOHTPOJIb MEeXAy OpsMbIMU. PaccTosiHue oT TOukH A0 Sanaun u 3a)1ar£na
TIPSMOI»
P PENPOAYKTUBHOTO
YPOBHS
(TTMCBEMEHHO)
VK-1.4; Koncnekt
OIIK-1.1 (TTMCBMEHHO).
Tema 3.2 «IIpsiMast ¥ IIOCKOCTH B TIPOCTPAHCTBE. Tomanee
YpaBHEHUS TIOCKOCTH U TIPSIMOH B sanaHHe
Texymumii MPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSIMH. YTOJ (MuCHMEHHO)
KOHTPOJIb MEXAY OPSIMBIMU. YTOJ MEXY NPSMOM U Sanaun 1 3a)1ar£nﬂ
IJIOCKOCTBI0. PaccTosiHUEe OT TOUKH J10
IOCKOCTIY PenpOLYKTUBHOTO
YPOBHS
(TIHCBEMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCHMEHHO).
. OMaITHee
Texymmii Tema 3.3 «KpuBbie BTOpOTo MopsiaKa: Hsaz[aHHe
KOHTPOJIb OKPYKHOCTb, SJUTHIIC, TUIIepOoIIa, mapadoa» (MHCHMEHHO)

3amauu ¥ 3aIaHAS
PENPOIYyKTHBHOTO




YPOBHS

(TIHCBMEHHO).
KonTponbHas
pabora
(TMCHMEHHO)
VK-1.4; PacuerHo-
] 9 Texyrmmii Tewma 3.5 «BekropHas anredpa. AHaTUTHYECKAS OIIK-1.1 rpadudeckas
KOHTPOJIb TEOMETPHSI» pabota Ne 1
(TMCHMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 IICBMEHHO).
Tema 4.3 «[Ipenen Gpynkunu. OMHOCTOPOHHME ( IIOMaHJHee)
nipesensl. beckoHeuHo Malible 1 OECKOHEUHO
. . 3aJaHue
9 12 Texymmii Oospinue GyHKIMH, UX cBOHCTBAa. OCHOBHBIE (nchMeHHO)
KOHTPOJITh TeopeMbl 0 mpejenax GyHKIui. MaTemaTniyeckue ’
3anauu U 3aJaHUS
HEONpeIeICHHOCTH. 3aMevaTeIbHbIC PEIEIBbL.
PENPOLYKTUBHOTO
AcuMIToTH rpaduka GyHKIAN
YpPOBHS
(TTMCHMEHHO)
VK-1.4; Koncmekr
OIIK-1.1 (TTMCBMEHHO).
Jlomamraee
Tema 4.4 «HenpepsIBHOCTH ()YHKIIUU B TOUYKE. 3a/laHue
OmHOCTOPOHHSAS HETIPEPBIBHOCTE. (TMCBMEHHO).
10 13 Texymmii HenpepbIBHOCTH (yHKIIMU HA OTpPE3KE. 3anauu U 3aaHUS
KOHTPOJIb HenpepbIBHOCTB CIIOKHOW 1 00paTHOW (QYHKIIHH. pPENpONYKTUBHOTO
HenpepsIBHOCTB 31eMeHTapHbIX QyHKIMH. Touku YPOBH:
pa3pbiBa QYHKIWH, UX KJIACCU(DHUKALIUSIY (TMCBMEHHO).
KonTtponsHas
pabota
(TMCHMEHHO)
VK-1.4; Koncmekr
Tema 5.1 «IIpousBogHast GyHKIHH, €€ OIIK-1.1 (THCBEMEHHO).
TeOMETPUUECKUI 1 MEXaHNYECKHH CMBICII. Jlomanraee
Huddepernupyemocts QyHKImH. CBA3b MEXKITY 3aaHue
1 14 Texymumii 1 hepeHInpyeMOCTbIO U HENPEPBIBHOCTHIO. (MMCBMEHHO).
KOHTPOJIb [paBuna nuddepenurpoBanus GyHKUIMIA. 3anauu U 3aJaHUS
[TpousBosHas obpaTHoi GyHKIMuU. [Tpon3BoaHas PENpPONLYKTUBHOTO
CIIOKHOW (yHKINHU. BBrncienne nponu3BoIHBIX YPOBHs
OCHOBHBIX 3JIEMEHTapHBIX (QYHKIIHI» (TMCBMEHHO).
VK-1.4; Koncnekr
OIIK-1.1 (TTMCBMEHHO).
OMallHee
Tema 5.2 «Iuddhepenmuan GyHKINH, ero I[3a,uaHHe
. reoMeTpUYECKHI CMBICI. VIHBapHaHTHOCTh
Texymuii (McEMEHHO).
12 15 ¢dopmbl uddepeHIrana NepBoro nopsika.
KOHTPOITb 3agaun U 3aJaHus
[TpousBosHbIe BEICIINX NOPsAKOB. [IpaBuito D OIVKTHBHONO
Jlonuramns» PENPOAYK
YpOBHS
(TTMCBMEHHO).
VK-1.4; Koncnekr
OIIK-1.1 (TTMCBMEHHO).
OMaIrHee
Tema 5.3 «YclI0BHSI MOHOTOHHOCTH (DYHKIIUH. H3a,uaHHe
. OKcTpeMyMBI QYHKIMH: HE0O0X0IMMOE 1
Texymuii (McEMEHHO).
13 16 JOCTaToYHbIe ycinoBus. Hanbonemee u
KOHTPOITb 3agaun U 3aJaHus
HavMeHblIee 3HaYeHUsI QYHKIUH,
muddepeHIIPYeMOi Ha OTPE3Ke» PCHPOLYKTHBHOTO
P 19 p YpOBHS
(TIHCBMEHHO)
VK-1.4; Koncnekr
Tema 5.4 «MccnenoBaHue BBITYKJIOCTH rpaduka
N OIIK-1.1 (TMCHMEHHO).
14 17 Texymmii ¢ynakuu. Touku nepernda. OOmas cxema Tlomammiee
KOHTPOITb nccae0BaHus (QYHKIMU U TIOCTPOCHNUS €€
3a7iaHue

rpaduka

(MMCHMEHHO).




3agaun U 3aJaHus
PEIPOAYKTHBHOTO
YpOBHS
(TMCHMEHHO).
KonTtponbHas
pabora
(TTMCHMEHHO)

15

dopma IPOMEKyTOUHON
aTTeCTallUU — IK3aMEH

Paznen 1. Jluneitnas anreOpa.

Paznen 2. DneMeHTHI BEKTOPHOM anreOphl.
Paznen 3. AHanuTudeckas reoMeTpus.

Paznen 4. Beenenue B MaTeMaTUUeCKU aHATU3.
Pasnen 5. luddepenimanbHOe HCYUCTICHUE
(GyHKIMU OJTHOM MepeMeHHON

YK-1.4;
OIIK-1.1

TectupoBanue
(KOMIIBIOTEPHBIE
TEXHOJIOTUH)
CobecenoBanue
(ycTHO)

2 cemecTp

Texymumii
KOHTPOJIb

Tema 6.1 «llepBooOpasHas. HeompeneneHHBIH
MHTETpaj, ero CBOWCTBa. Tabmmia WHTETPajoB.
3aMeHa TEepeMeHHOW TIPH HHTErPUPOBAHMU.
WHTerpupoBaHue 1Mo 4acTsiM»

VK-1.4;
OIIK-1.1

Koncnekr
(TMCBMEHHO).
Jlomarmraee
3aqaHne
(TTMCBMEHHO).
3amaun v 3aJaHAS
PEeTPOIYKTUBHOTO
YpOBHS
(TMCBMEHHO)

Texymuii
KOHTPOJb

Tema 6.2 «VHTerpupoBaHue parloOHAIbHBIX
Jpo0ei. Wurerpuposanue HEKOTOPBIX
UPPAlMOHATIBHEIX M TPUTOHOMETPUYECKHUX
BBIPAKEHUIN»

VK-1.4;
OIIK-1.1

Koncnekr
(TMCBMEHHO).
JlomaniHee
3aJiaHue
(TMCBMEHHO).
3amaun v 3aJaHAS
PETPOIYKTUBHOTO
YpOBHS
(TTMCHMEHHO)

Texymuii
KOHTPOJIb

Tema 6.3 «3agaum, MPUBOASAIINE K TOHATHIO
oTpeJieIeHHOT0 HHTerpaina. OnpeaeaeHHbINH
uHTerpai, ero csorcrea. @opmyna HeroToHa-
JleitObHuIIa, €€ MPUMEHEHHE JJIS BBIYUCTICHHS
OTIpEeJIeIEHHOTO HHTETpasa

VK-1.4;
OIK-1.1

Koncnekr
(TTMCBMEHHO).
JlomarnHee
3aaHKe
(TMCBMEHHO).
3amauu u 3a1aHus
PENpOIyKTHBHOTO
YpOBHS
(TTMCBMEHHO)

Texymmi
KOHTPOJIb

Tema 6.4 «'eomeTprudeckne 1 MEXaHUIECKUE
MIPUIIOKEHUS] OTIPEJICNICHHOTO HHTETPaIa)

VK-1.4;
OIIK-1.1

Koncnekr
(McEMEHHO).
Jomainee
3aJiaHue
(TMCBMEHHO).
3amauu ¥ 3aIaHAS
PENpOLyKTUBHOTO
YPOBHs
(TMCBEMEHHO)

Texymuii
KOHTPOJb

Tema 6.5 «HecoOcTBEHHBIE HHTETPAIIBI C
0OECKOHEUHBIMH TIpEe/ICNIaMH U OT
HEOrpaHUYCHHBIX (DYHKIUH, UX OCHOBHBIC
CBOMCTBa»

VK-1.4;
OIIK-1.1

Koncnekr
(McBMEHHO).
Jomainee
3ajaHKe
(TTHCBMEHHO).
3amaud v 3aJaHAS
PEenpPOIYKTUBHOTO
YpOBHS
(TMCHMEHHO).
Konrponbnas
pabota




(TTHCBEMEHHO)

VK-1.4; PacuetHo-
6 7 Texymuii Tema 6.6 «/HTErpanbHOE UCUKCIEHHE QYHKIMN OIIK-1.1 | rpaduueckas
KOHTPOJIb OITHOH TIepEeMEHHOW» pabota Ne 2
(TMCHMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TTMCHMEHHO).
Jlomarnraee
Tema 7.1 «®yHKIMM HECKOIBKUX IEPEMEHHBIX. 3a7aHue
7 9 Texymmmii [Ipenen u HenpepbIBHOCTH. YacTHEIE (TMCBEMEHHO).
KOHTPOJb npousBoaHble. [nddepennuan. Yactaoie 3anauu U 3aJaHUS
MIPOU3BOJIHBIE BBICIINX MOPSAKOB) PenpoIyKTUBHOTO
YPOBHS
(MMCBMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TTMCHMEHHO).
Jlomarmiaee
3aqaHne
N MMMCHMEHHO).
. Tema 7.2 «DkcTpeMyMbl (HYHKIIMH HECKOIBKHX ( )
Texymumii 3agaun ¥ 3agaHus
8 10 nepeMeHHbIX. HeoOxoamMoe u 1ocTaTOqHOE
KOHTPOJIb PeIpOIyKTHBHOTO
YCIIOBHS DKCTPEMYMay
YPOBHSA
(TMCBMEHHO).
KonTtponsHas
pabota
(TMCBMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCBMEHHO).
Jlomamraee
V- . 3aaHue
. Tema 8.1 «/IBoIHOI HHTErpa, CBOUCTBA. A
Texymmmii (TTMCBMEHHO).
9 10 CBenieHUe KpaTHOTO UHTErpajia K IOBTOPHOMY.
KOHTPOJIb N 3amaun v 3aJaHAS
[punoxeHns: TBOHHBIX HHTETPATIOBY
PenpOIyKTHBHOTO
YPOBHS
(TTMCBMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TTMCBMEHHO).
JlomarnHee
3aaHNe
N (TCBEMEHHO).
. Tema 8.2 «KpuBoNMHEIHBIE HHTErPAIBI, UX
Texymmii N 3agaun ¥ 3agaHus
10 11 cBoiicTBa u BbruucaeHue. [punoxenus
KOHTpPOJb . PenpoLyKTHBHOTO
KPHBOJIMHEHHBIX HHTETPAJIOB)
YpOBHS
(McEMEHHO).
KonTtponbHas
pabota
(TTMCBMEHHO)
VK-1.4; Koncnekt
Tema 9.1 «IloHSATHE KOMIUIEKCHOT'O YHCIA, OIIK-1.1 (TMCBMEHHO).
anrebpanveckas popmMa KOMIUIEKCHOTO YHCIA. Jlomarinee
. N3o6paskeHne KOMIUIEKCHOTO YnCIia Ha 3aaHne
Texymuii
11 12 KOHTDOID IUIOCKOCTH, TPUTOHOMETpUYEcKast hopma (McBMEHHO).
p KoMIuIekcHoro uncna. @opmyna Oiinepa, 3ajayu u 3a1aHus
IoKazaTesbHas popMa KOMIUIEKCHOTO YHCIIa. PenpoLyKTHBHOIO
Jle#icTBUS ¢ KOMILIEKCHBIMH YUCIIaMI YPOBHS
(TTHCBEMEHHO)
Tema 10.1 «3anauu, npuBogsIue K VK-1.4; Koncnekr
i depeHInanbHbIM yPaBHEHUSM. OIIK-1.1 (nMcpMEHHO).
Tervimii JuddepeHnmnanbabie ypaBHSHUS TIEPBOTO Jlomarrnee
12 13 KOHﬁHB nopsnka. 3amada Ko, Teopema 3a/1aHue
p CYIIECTBOBAHUS M €MHCTBEHHOCTH PEIICHUS (TMCBMEHHO).
3amaun Komm. OCHOBHBIE KITACCH YpaBHEHUIA, 3amaun 1 3aJaHAS
HHTETPUpPYEMBIE B KBaJIpaTypax: ¢ PEenpOIyKTHBHOTO




Ppa3fensomUMUCs NEPEMEHHBIME, OJHOPOJHEIE, YpOBHS
nuHelHsle, bepHyamu» (McpMeHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCHMEHHO).
JlomarnrHee
3a7jaHue
. Tema 10.2 «IuddepenunansHpie ypaBHEHUS A
Texymmmii (TMCHMEHHO).
13 14 BEICIINX TOPSIIKOB. 3anava Komu. YpaBaeHus,
KOHTPOITb 3agaun U 3aJaHUA
JIOITyCKAIOII1e MOHUKEHUE TOPSIKA»
PenpoLyKTUBHOTO
YPOBHS
(MMCBMEHHO)
. . VK-1.4; Koncnekr
Tema 10.3 «JInHelHO 3aBUCUMBIE U JINHEHHO
OIIK-1.1 (TMCBMEHHO).
He3aBHCUMBIE CUCTEMBI (GyHKIMU. OnpenenuTenb
N JomarHee
Bponckoro. YcinoBus JIMHEHHOH 3aBUCMOCTH U I
. HE3aBHCHUMOCTH CHUCTEMbI (PYHKIMI Ha OTpe3Ke.
Texymmmii . (TTMCBMEHHO).
14 15 Jlunetinpie ogHOpOIHBIE UG hepeHITaTbHBIE
KOHTPOITb 3agaun ¥ 3aJaHUA
YpaBHEHUI N-TO TOPAIKA, CTPYKTypa o01iero
. PENPOLYKTUBHOTO
pemeHus. Pemenne TMHEHHBIX OTHOPOIHBIX ORI
i hepeHnnanbHbIX YPaBHEHUH € TOCTOSHHBIMA P
(TMCBMEHHO)
ko3 punreHTaMM»
VK-1.4; Koncnekr
OIIK-1.1 (TMCBMEHHO).
. OMalTHee
Tema 10.4 «JIuneitHbIe HEOJHOPOIHBIE Hsa)laHHe
. uddepeHIMaIbHbIe YpaBHEHHUA N-TO MOPsAAKa
Texymuii A pepery yp 0 MOpANKA, (TMCBMEHHO).
15 15 CTpYyKTypa obmero pemeHus. JInHeitHbIe
KOHTPOITb . 3agaun ¥ 3aJaHUA
i epeHnnanbHbIe ypaBHEHMS CO CHENHUaTbHON
. PENPOLYKTUBHOTO
MIPaBO YacThIO»
YPOBHS
(TTMCHMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TTMCBMEHHO).
JlomarnHee
3aaHNe
Tema 10.5 «HopmanbHbI€ CHCTEMBI A
. (TMCBMEHHO).
. i depeHnnanbHbIX ypaBHeHui. 3anada Komn.
Texymuit o 3amauu u 3a1aHus
16 16 MeToab! pemeHus CUCTEM JIMHEHHBIX
KOHTPOJIb . PEenpOIyKTUBHOTO
nuddepeHInaNbHbIX YPaBHEHHUI C TIOCTOSHHBIMU ORI
KOX(PHUIIHEHTAMI» yp
(TTMCBMEHHO).
KontponbHas
pabora
(IMCHMEHHO)
Paznen 6. HTerpasnsHOE ncuncienne QyHKIUHN VK-1.4; TectupoBanue
OJTHOM MepEMEHHOM. OIIK-1.1 (KOMIIBIOTEpHBIE
Pazpen 7. [IuddepennmansHoe ncunucieHne TEXHOJIOTHH)
17 Dopma IPOMEKyTOUHON (YHKIMN HECKOJBKHUX ITEPEMEHHBIX. CobecenoBanne
aTTECTALUU — dK3aMEH Paznen 8. MHTErpansHoe NcUuCIeHne QyHKINN (ycTHO)
HECKOJIbKUX MEePEeMEHHBIX
Pasnen 9. KommnexkcHele ynca.
Paznen 10. AnddepennnanpHple ypaBHEHUS
3 cemecTp
VK-1.4; Koncnekr
OIIK-1.1 (McBMEHHO).
OMalIHee
Tema 11.1 «Yucnossie psiapl. CXOAUMOCTH pAaa. I[3aILaHI/I€
N CymmMma psina. Heobxomumoe ycinoBue
Texymmii (TMCBEMEHHO).
1 1 CXOJAUMOCTH psifia. 3HAKOMOJIOKUTEIbHBIE PSBL.
KOHTPOJb 3agaun U 3aJaHus
JlocTaTouHble MPU3HAKU CXOAUMOCTHU
PENPOLyKTUBHOTO
3HAKOIOJIOXKUTEIBHBIX PSIIOBY»
YPOBHS

(TTMCHMEHHO)




VK-1.4; Koncnekr
OIIK-1.1 (TIHCBMEHHO).
JlomarntHee
Tema 11.2 «3HaKONIEpEMEHHBIC PSIBL. sajaHHe
o AbGcomroTHast 1 yCIOBHAsI cX0IuMOCTh. [Ipu3Hax
Texymmmii o % (TMCHMEHHO).
2 Jleitouna. CBoiicTBa aOCOIOTHO CXOMAIINXCS
KOHTPOITb ., 3agaun ¥ 3aJaHUA
psnoB. OLeHKa NOTPEeNTHOCTH, AOIMYILCHHON MPH
. . PENPOLYKTUBHOTO
3aMEHE psia YaCTUYHON CyMMO)
YPOBHS
(MMCBMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCBMEHHO).
Tema 11.3 «OnemeHTH! pyHKIMOHAIBHOTO Jomainee
ananuza. @yHKIMOHANBHBIE psibl. OOMacTh 3aaHue
4 Texymuii CXOJMMOCTH, METO/IBI €€ OTPE/ICIICHHUS. (MMcEMEHHO).
KOHTPOITb PaBHOMepHas cxoanmocTs. [Ipu3Hak 3agaun ¥ 3aJaHUA
Beitepmrpacca. CBoiicTBa paBHOMEPHO PENpPOAYKTUBHOTO
CXOJISIIITNXCST PSJIOBY YpPOBHS
(TTMCHMEHHO)
VK-1.4; Koncmekr
OIIK-1.1 (TMCBMEHHO).
JlomanHee
3aaHue
Tema 11.4 «Crenennsie psasl. Teopema AGens. (TMCBMEHHO).
5 Texymuit Paauyc cxonumoctu. Psanel Teitnopa u 3amayu u 3a1aHus
KOHTpPOJIb MaknopeHa. Pa3noxxeHnue QyHKIUIA B CTEIIEHHbIC PenpoIyKTUBHOTIO
psnel. [Ipuno)xeHUs CTENEHHBIX PAIOBY» YPOBHS
(TTMCHMEHHO).
KonTtponbnas
pabota
(TMCHMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCBMEHHO).
JlomarnHee
Tema 12.1 «Tpuronomerpudeckue psams Pypse. 3a/laHue
7 Texymuii Psiipr @ypbe 171 YeTHBIX M HEYETHBIX (DYHKITHH, (TMCBMEHHO).
KOHTPOJIb JUtst QyHKUUE ¢ IPOU3BOJIBHBIM TepruojoM 21, st 3anauu U 3aJaHUS
HETIePUOMYECKUX (QYHKIHI) PEenpOIyKTUBHOTO
YPOBHS
(TTMCHMEHHO)
VK-1.4; PacuetHo-
Texymmii OIIK-1.1 rpaguyeckas
9 yi Tema 12.2 «Psiapi» pag
KOHTPOJIb pabora Ne 3
(IMChMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 (TMCBMEHHO).
JlomarnHee
3a1aHne
1 Texymuii Tema 13.1 «/IuckpeTHast MaTeMaTHKa: SJIEMEHTBI (TMCBMEHHO).
KOHTPOJIb TEOPHH MHOXECTB ¥ KOMOMHATOPHKI 3amaun 1 3aJaHAS
PenpoLyKTHBHOTO
YpOBHS
(McpMeHHO)
N VK-1.4; Koncnekr
Tema 14.1 «Cayuaitabie coObiTus. Anredpa ’
. . OIIK-1.1 (MMcEMEHHO).
COOBITHII. DIIeMEeHTapHasi TEOPHS BEPOSTHOCTEH. Tlomamsee
Pa3nuunble TOAXOBI K ONIPEAEIICHUIO -
Texynmii BEPOSITHOCTH COOBITHS. TeopeMbl CIIOKEeHUS 1
12 o (TMCHMEHHO).
KOHTPOITb YMHOXCEHUSI BEPOSITHOCTEH. Y CIIOBHBIE
o 3amaun 1 3aJaHKUS
BeposiTHOCTH. POpMyIia MOTHON BEPOSITHOCTH.
. PENPOLyKTUBHOTO
®opwmynsl baiieca. [locnenoBarenbHOCTD
YPOBHS

HE3aBUCHUMBIX UCTIBITaHUM bepryinu. ®opmyna

(TMCHMEHHO)




Bepnynnu. [IpenensHble TEOpEMBI B CXEME
Bepaynnuy»
Tema 14.2 «Cnyuaiinele BeTUYHHbBL. DOPMEI VK-1.4;
3aKOHA paclpeeleHus TUCKPETHOH 1 OIIK-1.1
HETPePHIBHOHN CIIy4aifHOW BeTMINHBl. OCHOBHBIC Koncnekr
YHCIIOBBIE XapAKTEPUCTUKH CITyYaiHBIX BEIUYHH. (TMCcBMEHHO).
HauanbsHble ¥ IEHTpaTbHBIE MOMEHTHI BBICIINX Jomanraee
nopsiakoB. OCHOBHBIE 3aKOHBI PACHIPEIEIICHUS 3a7jaHue
9 14 Texymmmii JVICKPETHOM CIIy9aiiHOW BEIWIHHBI: (TMCBEMEHHO).
KOHTPOJb O6uHOMMabHOE, [lyaccoHa, reomeTpuyeckoe. 3anauu U 3aJaHUS
OcCHOBHBIE 3aKOHBI paclpeesIeHNs HePepbIBHON PenpoLyKTUBHOTO
CllyuyallHOM BEJTMUUHBI: paBHOMEPHOE, YPOBHS
NoKa3aTelIbHOE, HOPMAJIbHOE paclpesieieHue. (MMCBMEHHO)
3aKoH OOJIBIINX YKCEN: HEPAaBEHCTBO U TeOpeMa
UYeoOrmena, Teopemsl bepaymm u JismyHosa.
IleHTpanbHas MpeenbHas TeOpeMa»
VK-1.4; Koncmekr
OIIK-1.1 (TTMCBMEHHO).
Jlomamiaee
3a7jaHue
N Tema 14.3 «/IBymepHbIe cinyyaliHble BEIUUUHBL, (MHCEMEHHO).
10 15 Texymumii 3aKOHBI PaCIpeIeIICHHS, YUCIOBBIC 3anatn u sananms
KOHTpPOJIb PenpoIyKTUBHOTIO
XapaKTepUCTUKH»
YPOBHSA
(TMCBMEHHO).
KonTtponsHas
pabota
(TTMCHMEHHO)
VK-1.4; PacueTHo-
11 17 Texymuuit Tema 14.4 «CnyyaliHble BETUUHHBI OHK-1.1 rpaduueciaz
KOHTPOJIb pabota Ne 4
(TTMCHMEHHO)
Pasgen 11, Psust. VK-1.4; TectupoBanue
o OIIK-1.1 (KOMITBIOTEpHBIE
12 dopMa IpoOMEXYTOUHOM Pazpen 12. Psanp1 @ypeoe. TexHoOrUH)
aTTeCTAallUU — IK3aMEH Paznen 13. JluckpeTHas MaTeMaTHKa.
Paznen 14. Teopus BepoSTHOCTEH Cobecenonanue
(ycTHO)
4 cemecTp
Tema 15.1 «MaremaTnuecKkasi CTaTHCTHKA. VK-1.4;
CraTtucTHuecKue MeTO/IbI HCCIIeIOBaHUS OIIK-1.1 | Koncmekr
3aBHCUMOCTH IUTAHUPOBAHMA YKCIIEPUMEHTA, (TMCBMEHHO).
00paboOTKH IKCTIEPUMEHTATBHBIX JTAHHBIX. Homamnee
I'enepanbHas coBOKynmHOCTH. BriGopka. 3aJaHue
1 1 Texymuii Craructuueckuil psa. OMIUPUUECKOE (MCcBMEHHO).
KOHTpPOJb pacnpenenenue. [lomuron. I'ucrorpamma. 3agauu v 3a7aHUs
Cpennee 3HaueHue, pasopoc. ToueuHsle u PenpoIyKTHBHOTO
HMHTEPBAJIbHBIEC OLEHKU NapaMeTPOB YpPOBHS
pacripezaeneHus no Beioopke. Crarucruieckas (McpMeHHO)
nposepka runore3. Kpurepuii cornacus
ITupconax»
VK-1.4; PacuetHo-
2 2 Texyuuuit Tema 15.2 «CraTuctndeckas npoBepKa THIIOTE3) OTK-1.1 | rpaguucciaz
KOHTPOJIb pabota Ne 5
(TIMCBMEHHO)
VK-1.4; Koncnekr
OIIK-1.1 | (mMcEMeHHO).
Tema 16.1 «DneMeHTsI TEOPUU KOPPETSILIUN: i;ﬁ;?:ee
3 4 Is;czmnﬁ KOPpENSUOHHBII MOMCHIT<, k03 dunmeHt (MUCHMEHEHO).
poib Koppensanuy, perpeccus. Koppensnuonsoe Sanaun u 3aanus
OTHOIICHUE)
PenpoIyKTHUBHOTO
YPOBHS
(TMCHMEHHO)
4 5 Texymmii Tema 17.1 «Cny4aitable mporeccbl. MapKoBCKHe VK-1.4; Koncnekr
KOHTPOJTb nenu. O6nue nmousTus. Kiaccndukanus OIIK-1.1 | (mucpbMeHHO).




cocTosHull. MapkoBCcKHUe LEeNH ¢ KOHEYHBIM Jomarinee
YHCIIOM COCTOSIHUM U TUCKPETHBIM BPEMEHEM. 3a/aHKe
MapkoBcKue ey ¢ KOHSYHBIM YHCIIOM (TMCBMEHHO).
COCTOSIHUH W HETIPEPHIBHEIM BPEMECHEM. 3amaun v 3aJaHAS
WuTencuBHOCTH nepexonoB. Cucrema PEeTpOIyKTUBHOTO
Kommoroposa. 3agaun, cBA3aHHEIE C YPOBHSA
YIpaBJICHHEM IPOIeccoM mepeBo3ok. [Iporeccht (TMCBEMEHHO).
ruOeNy 1 pa3MHOKCHUS»
VK-1.4; Koncnekr
Tema 18.1 «OcHoBHbIe noHATHS 0 CMO, OIIK-1.1 | (muceMeHHO).
knaccupukaiuss CMO. OcHOBHEIC Jomaninee
xapakTepucTuku CMO u CBSI3U MEXAy HUMHU. 3a/laHKe
IToHATHS 0 BXOAAIIEM U BEIXOASIIEM MOTOKE. (MMCBMEHHO).
5 6 Texymmii CMO c oTkazamu, ¢ OTpaHHYEHHON U 3agauu 1 3aJaHU
KOHTPOJIb HeorpaHMYeHHOH ouepensio. [TokazaTenn PEeTpOIyKTUBHOTO
a¢p¢extnBHOCTH. CMO € OrpaHHYCHHBIM YPOBHSA
BpeMeHeM oxuaanud. 3aMkHyThie CMO. (THCBEMEHHO).
[Noxazatenu r3¢pexruBHOCTH. [IpakTHUeckoe KonTtponsHas
MIPUMEHEHHE TEOPUH MaCCOBOTO OOCTYKHBAHUS» pabota
(TTMCHMEHHO)
VK-1.4; JomarmHee
OIIK-1.1 | 3amanue
Tema 19.2 «IlocTpoeHre TEOPETHUECKOTO
. (TMCBMEHHO).
Texymmii pacnpeneneHus 1o dKCIepuMeHTaIbHbIM
6 8 3amauu v 3a1aHUs
KOHTpPOJIb naHHbIM. CTaTUCTHUECKOE MOJICINPOBaHHE
. . . PEenpoIyKTUBHOTIO
CITy4allHBIX COOBITHI, BETMYMH, QYHKIUII»
YpOBHS
(IMCBMEHHO)
VK-14; Jomaraee
OIIK-1.1 3a7aHue
Tema 19.3 «Cratuctuyeckoe MOAEIUPOBAHUE (HCHMEHHO)
Texymmmii TEXHOJIOTHYECKOTO MPOIIecca ¢ y4eTOM €ro )
7 9 3agaun ¥ 3agaHus
KOHTPOJIb 3a[JaHHBIX BEPOSITHOCTHBIX XapaKTEePUCTHK U
N PETPOTYKTUBHOTO
mmokasareseil 3PeKTHBHOCTH
YpOBHS
(TTMCBMEHHO)
Texymuii VYK-1.4; Jomainee
KOHTPOJIb OIIK-1.1 | 3amanue
Tema 19.6 «I'paduueckoe penieHne 3a1a4u (TTMCBMEHHO).
8 10 JIMHEHHOTO MPOrpaMMUpOBaHysl. TUIIBI pellIeHus 3anauu U 3a1aHU
3JIIT» PEenpOIyKTUBHOTO
YPOBHS
(TTMCHMEHHO)
Texymmii VK-1.4; JomanHee
KOHTPOJIb OIIK-1.1 3a7aHle
(McEMEHHO).
9 12 Tema 19.7 «Cummnekc-meron pemenus 3J1I» 3amauu ¥ 3a1aHus
PenpoIyKTHBHOTO
YpPOBHS
(TMCBMEHHO)
Texymuii VK-1.4; Jomarmaee
KOHTPOJIb OIIK-1.1 | 3amanwue
Tema 19.8 «IlocTpoeHue U pemeHme (TTMCBMEHHO).
10 13 JIBOWCTBEHHOU 3a7aui. CBS3b peIIeHUI IPSIMOil 1 3amauu v 3aJaHAS
JIBOMCTBEHHOM 3a/1a4» PEeNpOIyKTUBHOTO
YpPOBHS
(IMChMEHHO)
Texymumii VK-1.4; JomanHee
KOHTPOJIb OIIK-1.1 | 3amanue
p Tema 19.9 «HaxoxxaeHue onopHOro miaHa A
METOJaMH CEBEPO-3allaJHOTO yria u (micpMenHo),
11 15 . p y 3agauu ¥ 3aJaHAS
HauMeHblIeld ctoumMocTd. OnTumMusanus
PenpoLyKTHBHOTO
pelIeHUs] METOJ0OM MOTEHLIUAIOB
YPOBHSA
(TMCHMEHHO)
Texyrmmii YK-1.4; oMarrHee
Y Tema 19.10 «Pemenne 3amaun HETOYHUCIEHHOTO > A
12 17 KOHTPOJIb OIIK-1.1 | 3amanue

MIPOTPaMMHPOBAHIS METOZOM 1 oMOpm»

(TMCHMEHHO).




3amauu U 3a1aHus
PEeNpPOaYKTUBHOTO
YPOBHSA
(TMCBMEHHO).
KonTtponbnas
pabora
(TTMCHMEHHO)

Pasnen 15. MaTtemarudueckast CTaTUCTHKA. VK-1.4; TectupoBanue

Paznen 16. O6paboTka ONBITHBIX JaHHBIX OIIK-1.1 (KOMITBIOTEpHBIE

CUCTEMBI CIIy4alHbIX BEJTUYMH. DJIEMEHThI TEXHOJIOTHH)

TEOPUHU KOPPENALUH. CobGecenoBanue

13 DopMa IpOMEKYTOYHOU Paznen 17. Cnyqaiinsle npoueccsl. Llenu (ycTHO)
aTTecTally — 3a4eT Mapkosga.

Pazpnen 18. OcHOBBI TEOpUU CHCTEM MACCOBOTO

obcyxxuanus (CMO).

Paspen 19. JluneiiHoe nporpaMMupOBaHUE.

OCHOBHBIE IOHSITUSI TEOPUU CETEN

Onucanue nmokasarejei u KPpUTEPUEB OCHUBAHUA KOMIIeTEeHIIMIA.
OnucaHnue MKAaJI OI¢CHUBaAHUA

KonTponb kauecTBa 0CBOEHUS AUCHUILTUHBI BKIIIOUAET B ce0s TEKYIIUNH KOHTPOJIb YCIIEBAEMOCTH
U MIPOMEXKYTOUHYIO aTTeCTaluio. TeKylIuid KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHAS ATTECTALIUS
oOyyaromuxcsi MPOBOAITCS B LEISX YCTAHOBIIGHUS COOTBETCTBHSI JOCTHDKCHUN OO0YyYarommxcs
MO3TAITHBIM TPEOOBAaHUSM 00Pa30BATEIBLHON MPOrPAMMBI K pe3ysibTataM OOydeHUs U (GOPMUPOBAHUS
KOMIIETEHIINH.

Tekymnii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJ| CHUCTEMAaTHYECKOW IPOBEPKH 3HAHUMU,
YMEHMI, HaBBIKOB OOydYarommMxcs. 3afada TEKYIIEro KOHTPOIs — OMNEPaTUBHOE M PEryNsIpHOE
yIpaBjieHHEe y4eOHOH JesATEeIbHOCTHI0O O0yUaIOIMMXCS HA OCHOBE OOpaTHOM CBSI3M U KOPPEKTUPOBKH.
Pe3ynbTaThl OLICHUBAHUS YUWTHIBAIOTCS B BUAE CPEAHEN OLICHKH INPU IMPOBEACHUM IPOMEKYTOUHOU
aTTeCTalNU.

Jlnst olleHMBaHUs Pe3yNbTaTOB OOYYEHHUS HCIOJIb3YeTCs YeThlpexOaslibHas MIKala: «OTIHYHOY,
«XOPOIIOY, «YIOBJICTBOPUTEIHLHO», «HEYIOBIECTBOPUTEILHOY» U/HIIA IBYXOalThHAS IKaJA: «3a4TCHOY,
«HE 3aYTEHOY.

IlepeyeHb OLEHOYHBIX CPEACTB, UCIOIb3YEMbBIX U1 OIEHUBAHUS KOMIETEHLIMN HAa Pa3iWYHbIX
sTanax ux (GopMHpPOBaHMS, a TAKKE KpaTKasi XapaKTePUCTUKA ITHX CPEJCTB MPUBEIEHBI B TAOIUIIE.

Haumenosanue IIpencraBnenue
No OIIEHOYHOTO Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OIICHOYHOT'O
cpencTaa cpenctea B POC
CpenctBo aJisi MPOBEPKH YMEHUN MPUMEHSThH MOJIyIeHHbIe 3HaHMs | KOMIUTEKTHI 3aaHui JIst
PacuetHo- [0 3apaHee ONpEAENICHHOM MEeTOJuKE HJs PElIeHHs 3aJady WIH | BBIIOJHEHUS pacyeTHO-
1 | rpaduueckas 3a/laHui 10 pa3aeny JUCLUILTUHBL. rpadudecKkux padoT mo
pabora (PT'P) MoskeT OBITh UCTIOJIB30BAHO JIJIS OIICHKH 3HAHWA, YMCHHIA, HABBIKOB | TeMam/pa3eiiamMm
1 (WIK) OIBITA IESTEIBHOCTH 00yJarOIIUXCs JIUCIMIUTAHBI

Cpe,HCTBO JJI1 IPOBCPKU yMeHI/Iﬁ NPUMCHSATH IMOJTYYCHHBIC 3HAHUSA KomrmiekTsr 3a,Z[aHI/II71 JUIsL
o 3apaHee OHPCHCHGHHOﬁ MCETOAUKE [UId PCHICHHS 3aJ4a4 WJIN | BBIIOJHCHHUSA JOMAIITHUX

Jlomannee N . N
2 sananmie (113) 3aJJaHui TI0 OTAETBHON TeMe pa3zena JUCIUILUINHBL. 3aJaHAl IO
Moxet 6BITI) HCIIOJIB30BAHO IJIA OLICHKU 3HaHHﬁ, yMeHPIﬁ, HAaBBIKOB TeMaM/pa?,zlenaM
U OIIbITA OCATCIIBHOCTHU o6yqa}0umxc;l JUCHUIIIINHBI
CpenctBo, mo3Bosisiomee GopMupoBaTh U OIIEHUBATH CTIOCOOHOCTH
oOydJaromerocs K  BOCHOPHSITHIO, OOOOIIEHWI0O W  aHAIu3
yHarom p ’ B Y| Tembi koHcTIEKTOB TIO
3 | Koncmekr nHpOpPMAaLNH.
. . | AMCUHMIUTHHE
MokeTr OBITh WCIONB30BAaHO [UIA OICHKM 3HAHUH W yMEHUH
o0yJarommxcs
CpelncTBO KOHTPOJIS Ha MPAKTUYECKOM 3aHSATHH, OPTaHHM30BaHHOE
KaK CIenuanbHas Oecesia mpernoiaBaTelisi ¢ 00yJYaromuMcs Ha TEMEI, Bompockl o
CBS3aHHBIC C UW3y4yacMOH IUCHUIUIMHOW, W PACCUUTAHHOE Ha P
4 | CobecenoBanue . TemMaMm/pazjenam
BBISICHCHUE O00BbeMa 3HaHU 00yJaromerocs Mo ONPEACICHHOMY
JUCTIATUTHHBI

paszeiny, TemMe, IpodieMe U T.11.
MoskeT OBITh UCIIOJIHb30BAHO JUIsl OLICHKH 3HAHUH 00Yy4alomuXcst




3amaun W 3amaHuWs PENPOAYKTUBHOI'O YPOBHS, ITO3BOJISIOIINE

3agaun u OIICHUBATh M JUArHOCTHPOBATH 3HAHKE (HaKTHUCCKOTO MaTepuaia u .
Kommekr 3amanuii, 3agad

3aJaHus YMECHHE TpPaBWIHHO WCIIOJIB30BaTh CIICIIHANBHBIE TEPMHUHBI U ONpE/ICTCHHOTO
PEPOIYKTUBHO | MOHSTHS, Y3HABaHHE OOBEKTOB U3YyUCHHS B paMKaX OIPEIeIeHHOTO
TO YPOBHS paszena IUCIMIDIMHBL, MOXXET OBITh HCIIONB30BAHO JJISI OLEHKH HanpaBJICHHA

3HAHUI W yMEHHUH 00yJaromuxcs

CpencTBo, MO3BOISIONICE OICHUTHh 3HAHUWS, YMCHHS, HAaBBHIKOB W | [lepedeHb TeOpeTHIeCKuX
auer (viH) omBITa IEATENFHOCTH 00YYAIOMIerocs 0 AUCIUILIIHE. BOTIPOCOB M MPAaKTHIECKHAX

MoskeT OBITh NCTIONB30BAHO /IS OIICHKH 3HAHW, YMEHHU, HABBIKOB | 3a1aHmii (OMIeToB) K

U (WIK) OTBITA IESTSIBHOCTH 00yJarOIIUXCs 3a4ery

CpencTBo, MO3BOIISIONICE OIICHUTHh 3HAHUS, YMCHUsS, HAaBBHIKOB W | [lepedycHb TCOpPETHUECKUX
SK3aMeH (W) ombITa AEATEIHFHOCTH 00YUYAIOIIErOCs 110 TUCIIUILIHHE. BOTIPOCOB M MPAKTUICCKUX

MoskeT OBITh UCTIOIB30BAHO JIJIS OIICHKH 3HAHMI, YMCHHI, HABBIKOB | 3alaHuii (OMIETOB) K

1 (WIK) OIBITA IEATSIBHOCTH 00YUYAIOIIUXCS 9K3aMCHY

CuctemMa  CTaHIAPTU3UPOBAHHBIX  3aJaHWid,  MO3BOJIIIOIIAS

ABTOMATH3UPOBATL MPOLENYPY W3MECPCHUS YPOBHS SHaHMH M | o =0 0

8 | Tect YMCHHH 00y9aromerocs.
MoskeT OBITh NCTIONB30BaHO IS OIICHKY 3HAHW, YMCHH, HABBIKOB 3ajlaHuA
1 (WIN) OTBITA IESITEIFHOCTH 00yJaroInXCs

KpnTeplm N HIKAaJbl OLICHUBAHUA KOMHETGHIII/Iﬁ B pe3yJjbTaTe U3y4YCHUS JUCIHUIITHHBI
IpH MPOBE€ACHUN l'[pOMC?KyTO‘lHOﬁ arrecranum B (bopMe IK3aMCEHa, a TAKIKE IIKaJIa 114
OLICHUBAHHUA YPOBHSA OCBOCHUS KOMHeTeHI[I/Iﬁ

YpoBeHb
OCBOCHHUS
KOMITETEHIIUH

IIIxaibl oneHUBaHUA Kpurepuu oneHnBanus

OOy4aromuiicst TPaBUIBHO OTBETHII HA TEOPETHYECKUE BOIIPOCHI.
[lokazan oTnMYHbIE 3HAHMS B paMKax Y4eOHOro MaTepuaina.
[IpaBuiabHO  BBIMOMHMJI  IpakTHdeckue 3amaHus. Ilokazan
OTJIMYHBIE YMEHHMS W BIaJEHUS HaBbIKAMHM IPUMEHEHHS
MOJyYEHHBIX 3HAHMN U YMEHHMH IpU PEIICHUM 337a4 B PaMKax
yueOHoro Mateprasia. OTBETHII Ha BCE JOMOJHUTENBHBIE BOIPOCHI

«OTIUYHOY Bricokmit

OOydaromuiics ¢ HeOOJBIIMMHA HETOYHOCTSAMH OTBETHJ Ha
TeOpeTHYEeCKUe BOMpPOCH. [lokaszan Xopolnue 3HaHUsS B paMKax
ydeOHoro Marepuana. C HeOONBIIMMH HETOYHOCTSIMU BBITTOJTHHI
MPpaKTUICCKUEC 3aJlaHus. Tlokazan XOpo1mue yMEHHUA U BJIAJICHUA
HaBbIKaMU IIPUMEHEHUS IIOJYYEHHBIX 3HAHUN M YMEHUH IIpU
pelieHuy 3anad B pamkax y4deOHoro marepuana. OTBeTHI Ha
OOJIBIIIMHCTBO JIONTOJTHUTEJIbHBIX BOIIPOCOB

«XOpOoLIo» ba3zoBblit

OOy4aronuiicsi ¢ CyIIECTBEHHBIMH HETOYHOCTSMH OTBETHJI Ha
TeopeTuueckre Bonpockl. [lokazan y/10BIE€TBOPUTENIbHBIE 3HAHUS
B pamkax ydeOHoro Martepmama. C  CyIIEeCTBEHHBIMH
HETOYHOCTSIMM BBINIOJIHWJI MIpaKTHUeckue 3ananus. Illokasain
YAOBJIETBOPUTEIIbHBIE YMEHUSI U BIAJCHUS  HaBBIKAMHU
MIPUMEHEHHUS OTYUSHHBIX 3HAHUM 1 YMEHUI NpU pelleHuu 3a1a4
B paMKax ydeOHOro marepuana. J[OmycTHJI MHOTO HETOYHOCTEH
TIPY OTBETE HA JONIOJIHUTENbHBIE BOIIPOCHI

«YAOBJICTBOPUTCIILHO» MunnuManbHBINA

OOyy4aromuiicst IpU OTBETE€ Ha TEOPETHUYECKHE BONPOCHI U TIPH
BBIMOJIHEHUM  MPAKTHYECKUX 33JlaHUil  NPOJEMOHCTPHPOBAI
HEJ0CTaTOYHBIH yPOBEHb 3HAHUM U YMEHUH NIPU PELICHUH 33114 B
pamkax ygeOHoro marepuana. [Ipu oTBeTax Ha JOTOIHUTEIHHBIE
BOTIPOCHI OBIJIO IOIYIIEHO MHOXECTBO HEMPABMIBHBIX OTBETOB

Komnerenmun

«HEYJIOBIETBOPUTEIHHOY
Y p He c(hOpPMHUPOBAHBI

KpI/ITepI/II/I U IIKaJa OLICHUBAHUS TECTOBBIX 3aJaHUM npu HpOMe)I(YTOqHOﬁ aTTeCTalluu B (bopMe
OK3aMCHa

[IIxana oneHUBaHUS
Kpurepuu onennBaHus

OOyuatonquiics BepHo otBetwsi Ha 90 — 100 % TECTOBBIX 3amaHUil TIpU
MPOXOXKACHUH TECTUPOBAHUS

«OTJIIUYHO»




OO6yuarontuiicst BepHO oTBeTHI HA 80 — 89 % TECTOBBIX 3aTaHUI IPH MTPOXOKICHUN

«XOPOIIO»
TECTUPOBAHUS
OO6yuatonuiicst BepHO oTBeTII HA 70 — 79 % TeCTOBBIX 3aJaHUH IPU NPOXOKIECHUH
«yIIOBIIETBOPHUTEIIEHO
TECTHPOBAHUS

IUHcS BEpH TBETHJI H © W MCHEC TECTOBBIX 3aJJaHUM IpH
O0yuaro C €pHO OTBE a 69 % €Hee TECTO 3aJ1a

«HE yOOBJIETBOPUTEIBHO»
TMIPOXOXKIACHUU TECTUPOBAHU S

Kpurepun u mkaJjibl olleHUBAHUS KOMIIETEHIUI B pe3yJibTaTe H3yYeHHs JMCHUIIMHBI IPU
NMPOBeIeHUM NMPOMeKYTOUHOI aTTecTaunu B popMe 3a4eTa, a TaK:Ke HIKAJIA VISl OLeHUBAHUS
YPOBHSI 0OCBOEHUS] KOMIeTEeHI it

YpoBeHb
Ixansl P
Kputepuu onienuBanus OCBOCHUS
OILICHHUBaHUS .
KOMITETEHIIUH

OOyuJaronuiicss MPaBHWIBHO OTBETHJ HA TEOPETHYECCKHE BOMPOCHL [lokazan
OTIMYHBIE 3HAHUS B paMKax ydyeOHOro marepuana. [IpaBUIBHO BBHITIOTHHII
npakTuueckue 3agaHus. [lokazan OoTaM4HbBIE YMEHUS M BIIAJICHHUS] HaBbIKAMU Bricokuii
MPUMEHEHHUS TOJYYECHHbIX 3HAHUM M YMEHUH MpH pELICHUH 33Jad B paMKax
yaeOHoro Mateprana. OTBETHII Ha BCE TOTIOIHUTEIbHBIC BOIPOCKHI

OOyuaronuiicst ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI HAa TEOPETHYECKHE
Borpochl. [lokasan xopomme 3HaHHA B pamMKkax ydeOHoro matepmana. C
HEOOJIBIIMMHI HETOYHOCTSMH BBINOJIHWI TIPakTHUecKue 3anaHus. [lokazan
XOPOIINE YMCHHUS M BIAJCHUS HABBIKAMH PUMEHCHHUS TIOJTyYCHHBIX 3HAaHUH U
YMEHHH IpHU pEIICHUH 3aJad B paMKax ydeOHoro marepuana. OTBeTHI Ha
OOJBIIMHCTBO JOMOJHUTENbHBIX BOIIPOCOB

bazoBwrit
«3a4TEHOY

OO0yuarouuiics ¢ CyIIeCTBEHHBIMH HETOYHOCTSAMHU OTBETHJI HA TEOPETHUYCCKHUE
Borpochkl. [lokaszanm ynoBJIETBOpPHUTENbHBIE 3HAHHMS B paMKax Yy4eOHOTrO
MaTtepuana. C CyIIeCTBEHHBIMH HETOYHOCTSMH BBINOJIHWI TPaKTHYECKHE
3ananus. Ilokaszan ynoOBIETBOPUTENbHBIE YMEHHUS U BIAJCHUS HABBIKAMHU MuHuManbHbII
IIPUMEHEHUS NOJIYYEHHBIX 3HAHUM M YMEHUU IIPU PEUICHUU 33/ad B paMKax
yueOHOro Matepuana. JlOmycTWJI MHOTO HETOYHOCTEH TP OTBETE Ha
JIOIIOJIHUTEIIbHBIE BOIPOCHI

OOyuaronuiicst Ipu OTBETE Ha TEOPETUUECKHE BOIMPOCHI U IPH BHINOJHEHUH
NPaKTHYECKNX 3aJaHuil MPOJEMOHCTPUPOBAN HEAOCTATOYHBI ypPOBEHB
«HE 3a4TE€HO» | 3HAHWH M yMEHWH NpH PEIIeHHUH 3a/ad B paMKax ydeOHoro marepuana. [Ipu
OTBETaX Ha OMOJHUTENBHBIC BOMPOCH OBUIO JOMYIIEHO MHOXECTBO
HENPaBUIIbHBIX OTBETOB

KoMmnereniuu He
c(hopMUpPOBaHEI

Kputepuu u mkana olieHMBaHUS TECTOBBIX 3a/laHUN MPU NMPOMEKYTOUHOM aTTeCTall B popme
3adera

[IIkasa orieHUBaHUS Kpurepun oniennBanust
GaUTCHOY OOyyaronuiicst BepHO oTBeTiI Ha 70 % 1 OoJiee TECTOBBIX 3aJaHUi MPH MPOXOKICHUU
TECTUPOBAHUS
OOyJaroniuiicss BEpHO OTBETHII Ha 69 % W MEHee TECTOBBIX 33aJaHUU MPH MPOXOXKICHUN
«HE 3a4YTCHOY
TECTUPOBAHUS

Kpurepun n mkaJjbl olieHUBaHUSA Pe3y/JbTATOB 00y4eHHUs PU NPOBEACHUH TEKYIEro
KOHTPOJIA yCIIeBAeMOCTH

PacuerHo-rpaguueckas pabora (PT'P)

IIIxaJsia oleHUBaHUS Kpurepuu oneHrBaHust

OO0yy4aronuiicsi MOJHOCThIO M TMPaBWIBHO BBIMONHUI 3amanue PI'P. ITokazanm oTimuHbIe
3HaHWS, YMEHUsI W BIIAJICHUs] HAaBbIKAMH MPUMEHEHHS] MX MPU PEIICHUHU 33a7a4d B paMKax
ycBOeHHOTO y4yeOHoro Matepuana. PI'P odopmieHa akkypaTHO W B COOTBETCTBHHU C
MPEIbSBISCMBIMI TPEOOBAHUSIMU

«OTIIHIHO»

OO0yuaroniuiics BeIONHWI 3aanue PI'P ¢ HeOonmpmmMu HeTouHoCTsIME. [lokasan xoporirue
«XOPOILIOY 3HAHUA, YMEHHUS U BIAJCHUS HaBbIKAMU MPUMEHEHHUS UX MPU PELICHUM 33Jad B paMKax
YCBOEGHHOT0 yueOHoro marepuaia. Ecte Henocratku B opopmienuu PI'P

OOyuaronmuiicss BeIONHWI 3ananue PIP ¢ cymiectBeHHbIMH HeTouHOCTsMH. [lokaszan

«YAOBJICTBOPUTCIILHO»
YAOBJICTBOPUTCJILHBIC 3HAHUA, YMCHUS U BJIAJCHU I HABBIKAMU MIPUMCHCHMS UX IPU PCILICHUN




3a7a4 B paMKaxX YCBOGHHOTro yueOHoro Mmarepuana. KauectBo odopmiuenust PI'P mmeer
HEIOCTaTOYHBII YPOBEHb

«CHEYOOBJIETBOPUTECIBHOY

IMpn Bemmonunennun PI'P oOywarommiics MpoIeMOHCTPUPOBAT HEAOCTATOYHBINH YPOBEHB
3HaHWH, yMEHUH W BIAJCHHUS MMH IPU PELICHUH 3a/1ad B paMKax YCBOSHHOTO Y4eOHOTO
MaTepHuana

Jlomamuee 3ampanue (/13)

IIIkama oreHMBaHUS

Kpurepun onieHuBaHust

O6yqalon_u/1ﬁc;1 TIOJTHOCTBIO U IIPABUJIBHO BBIIIOJIHUI 3aJaHUE. Ilokazan oTIMYHBIC 3HAHHA,

«OTIIMYHOY YMEHHUS U BJIaJICHUSI HABBIKAMH MPUMEHEHHS UX [IPU PELICHHH 337a4d B paMKaX YCBOSHHOTO
y49e0HOTO MaTepuaa
OOyJaronuiicss BEITIONHWII 33/laHUEe C HEOONBITUMH HETOYHOCTAMH. [lokazan xopomrue
«XOPOLIIO 3HAHMS, YMCHUSI W BIAJICHUS] HABBIKAMH MPUMEHEHUSI MX MPU PEIICHHHU 33aJa4d B paMKax

YCBOGHHOT'O Y4eOHOI'0 MaTepuaia

«YAOBIIETBOPUTEIILHO»

OOyuaromuiicst BBINONHIII 33aJaHUE C CYLNIECTBEHHBIMH HETOYHOCTSIMHU. Ilokaszan
YIIOBIICTBOPHUTEINILHBIC 3HAHHS, YMEHHS U BIIAICHHUS HABBIKAMH IPUMEHEHHS UX ITPH PELICHUH
3aJa4 B paMKax YCBOGHHOT'O Y4eOHOro Marepuaia

«HCYIOBJIETBOPUTECIILHOY

IMpu Bemonnennn MJI3 oOydvaromuiics MPOAEMOHCTPUPOBAT HEIOCTATOYHBIN YPOBCHb
3HAHUH, YMEHUI W BIAJCHUS MMHU MPH PEUICHUU 3aa4 B paMKaX yYCBOCHHOTO y4cOHOTO
Marepuaia

Koncniekt

IIIkana onieHUBaHUS

Kputepuu onieHuBaHus

«OTIUYHO»

Koncnekt monHsIi. B koHCIIekTHpyeMOM MaTepuaie BblAEICHA INIaBHAs M BTOPOCTETICHHAS
nHdopmanus. YcTaHOBJIEHA JIOTMYECKasl CBS3b MEXAY O3JEMEHTAaMH KOHCIIEKTUPYEMOI'O
Mmarepuana. JlaHbl omnpenelieHuss OCHOBHBIX MOHSTHIL; OCHOBHBIE (POPMYIBI MPUBENECHBI C
BBIBOJIOM, JlaHa reoMeTpudeckas miunroctpanus. Ilpuseness npuMepsl

«XOPOILIO»

Koncnekt monHsi. B koHCIIekTHpyeMOM MaTepuaie BblAEICHA INIaBHAas M BTOPOCTETICHHAS
nH(opManus. YCTaHOBIEHA HE B IOJHOM OOBEME JIOTHYECKas CBA3b MEXIY DIEMEHTaMHU
KOHCIIEKTUPYEMOTr0 Marepraya. JlaHbl OIpeAeneHHss OCHOBHBIX ITOHSATHH; OCHOBHBIE
¢opmynsl TpuBeneHbl 0e3 BBIBOJA, YAaCTHYHO JaHa TEOMETpPHYEcKas HILTIOCTpanus.
ITpumeps! npHBeIeHB! YaCTUYHO

«YAOBJIETBOPUTCIILHO»

Koncrekr He mnonHeli. B KoHcIekTMpyeMOM MaTepuale HE BbBIAEICHA TJaBHas H
BTOpOCTeneHHass nHpopManusa. He ycTaHoBieHa JOrMYeckasl CBsI3b MEXKAY SJIEMEHTaMHU
KOHCIIEKTUPYEMOI0 Marepuaya. JlaHbl OIpEJENICeHUusT OCHOBHBIX IIOHATUH; OCHOBHBIE
(opMynel TIpuBeneHBl 0e3 BBIBOAA, HET TEOMETpHYEecKON wWiuocTpanun. llpumepsr
OTCYTCTBYIOT

«HCYIOBJICTBOPUTECIILHOY

Koncmexr He YAOBJICTBOPACT HU OTHOMY M3 KPUTCPUCB, NIPUBCIACHHBIX BbIIIC

3aia4yu U 3a/1aHusl PENPOTYKTUBHOTO YPOBHS

[xana Kpurepuu ouennBanus
OILICHUBAaHHUS
«3aUTEHO» OOyyaronuicst MOJTHOCTEIO M MPABUIIBHO BBITIOIHMII 3a1aHusL. [1okasan oTimyHbIe 3HAHUS,

YMEHUS ¥ BIIaJICHUS HABBIKAMH MPUMCHEHUS HX MPH PEIICHUHU 33/1a4 B PAMKaX YCBOCHHOTO
yaeOHoro Marepuaia. Pabota opopMieHa akkypaTHO U B COOTBETCTBUH C IIPEABSIBISIEMbIMU
TpeOOBAHUSIMH

OOyyaronuiicsi BBINIOJIHWII 3a/laHHsl ¢ HEOOJBIIMMH HeTowyHocTsMU. Ilokazam xopormme
3HaHUA, YMCHHA W BJIAACHUA HABBIKaMW NMPUMEHCHHUA WX NPU PEHICHUU 3adad B paMKax
YCBOEHHOTO y4eOHOro Marepuaia. EcTe HeocTaTku B 0popMIICHHN paboTHI

OOydatonuiicss BBIIOMHHUI 33JaHUSI C CYIIECTBEHHBIMH HeTouHOCTsAMH. Ilokasan
YIOBIETBOPUTEIbHBIC 3HAHWSA, YMEHHWS W BJIAJCHWS HABBIKAMH NPUMEHEHHS WX TIPH
pemeHnH 3a1a4 B paMKax YCBOGHHOTO ydeOHoro marepmaia. KauectBo odopmienns
paboThHI IMEeT HeT0CTaTOYHBII YPOBEHD

«HE 3a4TCHO»

[Tpu BEIMOTHEHWH 3aJaHUI 00YJAIOIINUNCS TPOJAEMOHCTPUPOBATl HEOCTATOUHBIH YPOBEHD
3HaHWI, YMCHUN W BIAJCHUS VMU NPH PEIICHUH 3a/1a4 B PaMKaX YCBOCHHOTO Y4eOHOTO
Marepuana




Co0OecenoBanue

Ilxana Kpurepuu oneHuBanus
OLICHUBAHHUS

B oTBete 00yuaromerocst 0Tpa)xeHbl OCHOBHBIE KOHLETIIIUH M TEOPHHU IO JAHHOMY BOIIPOCY,
NPOBENICH WX KPUTHYCCKHH aHalM3 M COIOCTABIICHUE, OIIMCAHHBIC TEOPETHYECKHE
HOJIOXKEHHST WLTIOCTPUPYIOTCS TPAKTHYECKHMMH IPEUMEpPaMH M OKCHEPUMEHTAIbHBIMU
nmaHabIMHA. OOydarommMcs GopMyIupyeTcs 1 000CHOBBIBAETCS COOCTBEHHAS TOUKA 3PEHHS
Ha 3asBICHHBIC IPOOJIEMBI, MaTepHal M3JaraeTcsi NIpOo(ecCHOHANBHBIM S3BIKOM C
HCIIOJIb30BAaHUEM COOTBETCTBYIOIIECH CHCTEMBI IIOHATHI U TEPMHUHOB

«OTIIHYIHO»

B otBere 06yqa}0meroc;[ OIMMCBIBAKOTCA W CPAaBHUBAIOTCA OCHOBHBIE COBPEMECHHBIC
KOHICIIIMM U TCOPUH IO JAHHOMY BOINPOCY, ONMUCAHHBIC TCOPETHUUCCKUEC IIOJIOKCHUL
WITIOCTPUPYIOTCA MMPpaKTUYCCKUMHU npumMepamu, O6y‘la}0HII/IMC$I (bopMan/IpyeTcsl
COOCTBEHHAs TOYKa 3pC€HHUA Ha 3asABJICHHBIC HpO6J’IeMLI, OJHAKO OH HCIBbITBIBACT
3aTPpyJAHCHUA B €€ apryMCHTalHU. MaTepHan nusjaracTcs HpO(i)eCCI/IOHaJ'II)HLIM SI3BIKOM C
HCIIOJIb30BAHUCM COOTBeTCTByIOIIIeﬁ CHCTEMBI MMOHATHH U TCPMHUHOB

«XOPOLIO»

B oTBeTe 00y4aromierocst 0Tpa)xeHsl JIMIIb HEKOTOPHIE COBPEMEHHbBIE KOHLIETIIUH U TEOPUU
[0 JaHHOMY BOIPOCY, AaHalIM3 M COIOCTABJICHHE JTHUX TEOPHUA HE MPOBOIUTCS.
OOyuvaromuiicst  WCTBITBIBACT  3HAYMTENBHBIE  3aTPYOHEHWS TPH  MLTIOCTPAuHU
«yIIOBJIETBOPHUTEIBHO» | TEOPETUUECKHUX IMOJIOKEHUH IPAKTUYECKHMHU IpUMEpaMH. Y 00ydJaromerocsi OTCyTCTBYET
coOCTBeHHass TOYKAa 3pEHUs Ha 3asgBICHHBIE TPOOJIEMBl. MaTepuan wH3IaraeTcs
podeCCHOHANBHBIM A3BIKOM C MCIIOJIb30BaHHEM COOTBETCTBYIOLIEH CHCTEMBI TIOHATHH U
TEpPMHHOB

OtBer OOydaromerocs He OTPaKaeT COBPEMECHHBIC KOHLEMIUH M TEOPHU IO JaHHOMY
Borpocy. OOydaromuiics He MOXKET NPHBECTH IPAKTHYECKUX INpHMepoB. Marepuan
U3JaraeTcs  <OKUTEHCKUM»  SA3BIKOM, HE HCIONB3YIOTCS TOHATHS M TEPMUHBI

«HEYAOBIETBOPUTEIb- N . o
How COOTBETCTBYIOIICH HayuHoi oOmactH. OTBET OTpakaeT CUCTEMY (OKHTCHCKHX»
MPEJCTaBICHAN O0YyJYaroIIerocss Ha 3asABICHHYIO MPOOJIEMY, OOYYAIOIIMICS HE MOXET
Ha3BaTh HU OJIHOM HAayYHOW TEOPUH, HE TACT ONPEACICHUS 0A30BBIM MTOHITHAM
TectupoBanue
IIIkana oneHUBaHUS Kpurepun onienuBanust
OO0yuatomtuiicst BepHo oTBeTHI Ha 90 — 100 % TecToBBIX 3aMaHMiA
«OTIIMIHO»
TIPH IPOXOKACHUU TECTHPOBAHUS
OO0yJatommuiicst BepHO oTBeTHII Ha 80 — 89 % TeCTOBBIX 3aMaHH
«XOPOIIOY «3aUTEHOY
TIPH IPOXOKJEHUH TECTUPOBAHUS
OO6yuatoniuiicst BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3aaHMi
«YIOBIETBOPUTEIHHO
MIPY IPOXOKJEHUH TECTUPOBAHUS
OOGyuatommuiicss BepHO OTBETHI Ha 69 % W MeHee TEeCTOBBIX
«HE YJOBIETBOPUTEIILHOY «HE 3aYTEHO» N
3aJIaHuH TPY MPOXO0KIECHUN TECTUPOBAHUS

3 TunoBble KOHTPOJIbLHBbIE 32JaHUS UM UHbIE MATEPHUAJIbI, HEO0OX0AMMbIe [IJIsl OLIEHKH 3HAHM,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTEePU3YyOIIMX 3Tanbl JOPMHUPOBAHUSA
KOMIIEeTeHIUii B mpolecce 0CBOeHNs1 00pa30BaTeIbHOI MPOrpamMMbl

3.1 TunoBbie KOHTPOJIbHBIE 3aJaHUS JAJI51 TECTHPOBAHUS

TecTupoBaHue NPOBOJUTCS MO OKOHYAHUIO M B TE€YEHHE IoJa IO 3aBEPIUCHUIO0 W3YYEHHUS
JTUCIHUIUIMHBL U pa3ziena (KOHTPOJIb/TIPOBEpKa OCTaTOYHBIX 3HAaHUN, YMEHUH, HABBIKOB U (MJIM) OTBITA
nesrenbHocTH). KoMIploTepHOe TecTHpoBaHHWE OOy4arolIMXCs 10 pas3ienaM W JAUCLUIUIMHE
UCIOJIb3YeTCsl IPH MIPOBEACHNH TEKYILEro KOHTPOJIS 3HAHUN 00Yy4aroLIIXCsl.

Tectsl hopmupyroTes u3 GoHIa TECTOBBIX 33aHUH 110 TUCIUILIIMHE.

Tect (mMegarorudecKkuii TeCT) — TO CHUCTEMa 3aJlaHMM — TECTOBBIX 3aJIaHWK BO3pacTaromei
TPYAHOCTH, crieuduueckoi Gopmsl, mo3Bossomas 3hHEeKTHBHO U3MEPUTh YPOBEHb 3HAHUN, YMEHHH,
HaBBIKOB M (WJIM) OTIBITA ICITEILHOCTH 00YJarOIuXCsl.

TectroBoe 3amanue (T3) — Bapbupyromasics Mo 3JIEMEHTaM COAEPXKAHUSA U MO TPYAHOCTH
€IMHUIA KOHTPOJILHOTO MaTepHralla, MUHUMaJIbHAsl COCTABIIAIONIAsA €MHHIA CII0)KHOTO (COCTaBHOIO)



MeJarornyeckoro TecTa, Mo KOTOPOH HCIBITYEMbI B X0JI¢ BBIIOJIHEHUS TECTa COBEpIIAeT OTIEIbHOE
JICUCTBUE.

®oHja TecToBbIX 3agaHuil (PT3) mo AMCHUNIIMHE — 3TO COBOKYITHOCTh CHCTEMATU3UPOBAHHBIX
JMAarHOCTHYECKUX 3afaHuii — TecToBbIX 3amaHuil (T3), pa3paboTaHHBIX MO BCEM TEMaTHYECKUM
paznenaM  (OUJAKTUYECKUM €IUHUIAM) JUCHUIUIMHBI (TMPOIIEIIINX amnpoOaluio, 3KCIepTH3Y,
PETUCTPALMIO W HMMEIOIIUX H3BECTHBIC XapaKTEPUCTHKH) CHenu(PuIeckoi (Gopmbl, MO3BOISIONICH
aBTOMATHU3UPOBATH MPOLEYPY KOHTPOJIS.

Tunbl TeCTOBBIX 3aJaHUI:

3T3 — TectoBoe 3amanue 3akpbiToll Gopmbl (T3 ¢ BBIOOPOM OJHOTO WM HECKOJBKHX
MIPaBWJIbHBIX OTBETOB);

OT3 — tecToBoe 3amaHue OTKPHITOM (GOPMBI (C KOHCTPYHPYEMBIM OTBETOM: 13 C KpaTKuMm
pernameHTHpyembiM oTBeTOM (T3 momonHenwus ); T3 cBOOOIHOTO U3MI0KEHUS (C pa3BEPHYTHIM OTBETOM
B IIPOU3BOIILHOM (popme)).

CrpykTypa (hoHIa TECTOBBIX 3aJaHHIA MO JUCIUTUINHE

«MareMaTuka
Wnnukatop Tema X apaKTepHCTHKA KonunuectBo
JOCTUXKEHUS B cootBercTBHY ¢ PIIJI/ | ComepikarenbHblii 3IEMEHT P P TECTOBBIX
KOMIICTCHIIMU (C COOTBETCTBYIOIIUM COACPHATCILHOTO 3a/laHuH,
HOMEPOM) DJIEMEHTA Tunsl T3
1 cemecTp
VK-1.4 1. JIuneiinas anre6pa MaTtpuiibl ¥ JEHCTBUS C Snanme 3-0T3
AHanuzupyer numu. OOpaTtHast MaTpuia 3-3T3
poOJIEMHYIO Verie 3-0T3
cuTyanuto (3agady) 3-3T3
M BBIJICIISET €€ . 4 —-0T3
0a30BbIE Hetictue 4 -3T3
COCTaBJIAIOIIHE. CucTeMBbl TMHEHHBIX 3HaHme 3-0T3
Dopmynupyer ypaBHEHUI, OCHOBHbBIE 3-3T3
MaTEMaTUYECKYIO IOHSATHUSL. 3-0T1T3
NOCTAHOBKY 3a/1a4H. Ywmenne 3373
PaccmaTpuBaer . 4-0T3
pa3IUYHbIE HenictBue 4373
BAPHUAHTBI PEIICHAA Pewienue cucreM n 3-0T3
npobieMHOM JIMHEMHBIX yPaBHEHUM C 1 3uanme 3 -3T3
CHTYaLlH (3a[a4H), HEU3BECTHBIMU METOJOM 3-0T3
paspabaTbiBaeT Kpamepa. Pemenne Ymenue 3-3T3
ANTOPHTMBI X JTUHEHHBIX CHCTEM . 4-0T3
peanusannu. Meronom ['aycca AeiicTeue 4 —13T3
OITIK-1.1 2. DneMeHTHl BeKTOpHOI | Bexropsr. JInHeitHbIE 3-0T3
cnonssyer meTone! anreopwI oTiepaIiy HaJl BEKTOPaMHU B 3uanme 3-3T3
MaTeMaTIHeckoro reoMeTpuIecKoi popme. 3-0T3
aHanmmsa u IIpoekuus BeKTOpa Ha OCbh, Yuenue 3-3T3
MOACIHPOBaHHs AL OCHOBHBI€ TEOPEMEBI O 4 —-0T3
obocHoBaHusA . npoeknysix. JInnerHas JeticTBre 4 -3T3
TIPUHSTHS PeIICHIH 3aBHCHMOCTH BEKTOPOB.
B . ITousrue 6asuca. 3-0T3
npoQeCcCUOHANTBHOM 3HaHue
JlexapTOBbI KOOPAUHATHI 3-3T3
ACATCIIEHOCTH BEKTOpA, JUIMHA U 3-0T3
YMmenue
HAMpPaBJISIOIUE KOCUHYCBI 3-3T3
BekTopa. CkalsipHOe 4-0T3
HpOI/ISBEi}IeHI/Ie BEKTOpPOB, TeficTare 4 —3T3
€ro CBOICTBA,
KOOpAWHATHOE BEIpAaKEHUE
BekTopHoe u cmemaHHOE 3Hamme 3-0T3
MPOU3BEICHHE  BEKTOPOB, 3-3T3
ux CBOWCTBA u 3-0T3
o YMeHue
TEOMETPUYECKUHA  CMBICIL. 3-3T3
KoopnuHaTHOE BBIpa)KeHMe . 4-0T3
BEKTOPHOI'0 U CMELIaHHOTO Aeiictaue 4 -3T3




TIPOU3BCACHUSA

3. ArayuTH4eckas IIpamas Ha IUIOCKOCTH. Y. 3-0T3
reoMeTpust Paznuunbie (dbopmbl 3-3T3
ypaBHEHMS HOpsAMOM  Ha 3-0T3
IUIOCKOCTH. YTOII MEXAY Yuerne 3-3T3
npsiMeiMu. PaccTosiHMe OT . 4-0T3
TOYKH J0 NPSMON Aciicteue 4 -3T3
[IpsiMas ¥ IUIOCKOCTH B Snanme 3-0T3
MIPOCTPAHCTBE. Y PaBHEHUS 3-3T3
IUIOCKOCTH M TIPSIMOH B VeHne 3-0T3
MIPOCTPAHCTBE. YTOI MEKIY 3-3T3
IJIOCKOCTSAIMU. YTOII MEXIY 4-0T3
OpSIMBIMU.  YTOII ~ MEXIY 4 -3T3
npsiMOil M IIOCKOCThIO. | [leiicTBHe
Paccrosnue or TOYKM 10
TUIOCKOCTH
3-0T3
3HaHue 3373
Kpussle BTOporo mopsmixa: 3-0T3
OKPYKHOCTb, UIHIC, | YMeHHe
rurepbona, mapadoa 3 —313
JleiicTBue 4-0T13
4—-3T3
4. Beenenue B IIpenen ¢GyHKIHN. 3nanme 3-0T3
MaTeMaTHYEeCKUN OOHOCTOPOHHME TNPEAEIBL. 3-3T3
aHamu3 beckoHeuno  manmele U VMeHme 3-0T3
0eCKOHEYHO GosnbIme 3-3T3
(GyHKIMHM, WX CBOWCTBA. 4-0T3
OcHOBHBIE  TeopeMbl 0 | JlelicTBUE 4 -3T3
npenenax GyHKIUH.
3-0T3
MaremMaTH4yecKue 3HaHHe 3373
HEOMpPeIeICHHOCTH.
3-0T3
3ameuarenbHble TpeAemsl. | YMeHHe 3373
ACHUMIITOTEHI rpaduka
GbyHKIMN JlelicTBue 4-0T13
4-3T3
HenpepsiBHOCTS  yHKINHT 3-0T3
B Touke. OIHOCTOPOHHSS 3uanue 3-3T3
HEIPEPBIBHOCTb. VeHme 3-0T3
HenpepreiBHOCTS  QyHKINH 3-3T3
Ha OTpE3Ke. 4-0T3
HemnpepbiBHOCTB CII0KHOM 1 4 - 3T3
oOpaTHOH ¢GbyHKIHN.
HemnpepbiBHOCTD HeiictBue
JJIEMEHTapHBIX  (YHKIHH.
Toukn paspeiBa (yHKIHH,
HX KJaccu(UKaIms
5. Muddepenmmansaoe | IIpomsBogHas ¢yHKINH, ee Snanme 3-0T13
HcYnCIIeHne QyHKIIH TeOMETPUIECKUI " 3-3T3
OJTHOW TIEpEMEHHOM MeXaHUIeCKUi CMBICI. | e 3-0T3
HuddepennmpyemMocTsb 3-3T3
¢ynkun.  CBsi3b  MEXIY 4—-0T3
TP PepeHIUPYEMOCTRIO U 4 -13T3
HenpepsIBHOCTEIO. [IpaBuia
i hepeHInpOBaHMS
¢yakunit.  IlpomsBogHas .
oOpaTHOH ¢byHKIHN. Aciictaie
IIpousBonHas CIIOKHOU
GbyHKIMN. Beruncnenue
MIPOU3BOMHBIX ~ OCHOBHBIX
JIEMEHTAPHBIX (PyHKIUH
Juddepernnan ¢GyHKITUH, 3Hamme 3-0T3
ero reOMETPUICCKHN 3-3T3
CMBICI.  [IHBapHaHTHOCTb VMeHUe 3-0T13
¢dopmbl  nuddepennmana 3-3T3
epBOro nopsjka. | JleiictBue 4-0T3




IIpousBonHbie BBICHINX 4 —-3T3
TIOPSIIKOB. IIpaBuito
JlonuTans
YcnoBusi ~ MOHOTOHHOCTH SHanme 3-0T3
¢$byHKIAN. OKCTpEeMyMEBI 3-3T3
GbyHKIAN: HEOOXOOUMOE | Vere 3-0T3
JOCTaTOYHBIC YCIIOBHSL. 3-3T3
HanbGonbmree u 4-0T3
HaMMEHBIIIEE 3HAYECHUS 4 -3T3
¢GbyHKIHY, [eiictBue
muddepeHIupyeMoi Ha
OTpe3Ke
HccrnenoBanue BBITYKIOCTH | 3HAHUE é __(3);3
rpapuka ¢yHkuun. Todku 3-0T3
neperuba. OOmiass cxema | YMeHue 3313
UCCIICAOBAHMUS (PYHKIUU HU
. 4-0T3
MoCTpoeHus ee rpaduka JeiicTBue 4_3T3
Hroro 160 - OT3
160 - 3T3
2 cemecTp
VK-1.4 6. UnTerpanbHoe [TepBooOpaznasi. 3nanme 3-0T3
AHanuzupyet HCcYHCIIeHUE PyHKINH Heonpenenennsit 3-3T3
MpOOJIEMHYIO OJIHOW epEMEHHON HMHTETpan, €ero CBOMCTBa. VMeHme 3-0T3
cuTyanumo (3a1aqy) Tabnuma HUHTETPaJIOB. 3-3T3
¥ BBIJCIISICT €€ 3amMeHa MEepeMEHHOU Mpu 3-0T3
6a3oBbIe UHTETPUPOBAHUU. . 3-3T3
COCTaBIIAIOLINE. Wnrerpupoanne o Aciicraue
DopMmynupyer 4acTsAM
MaTEeMaTHYECKYIO WnTerpupoBanue Snanme 3-0T3
MOCTaHOBKY 3a/J1a4H. PpaIoHaIbHBIX nIpobeit. 3-3T3
PaccmarpuBaer WuTerpupoBanue Venme 3-0T3
pa3InJIHEIC HEKOTOPBIX 3-3T13
BapUaHTHI PEIICHUS MpPPaLOHATIBHBIX u 3-0T13
npobIeMHOM TPUTOHOMETPUYECKHUX HeiictBue 3-3T3
CUTyaluy (3a1a4n), BEIpKEHUH
pa3pabartbiBaeT 3amaun, TNPUBOIAIIAE K 3nanmne 3-0T3
AJITOPUTMBI UX MOHATHIO  OIPENEIEHHOTO 3-3T3
peanu3alui. uHTerpana. OnpenesneHHblit 3-0T3
OIIK-1.1 UHTETpaJl, €ro CBOMWCTBA. Ymenue 3-3T3
Hcnonp3yeT MeToabl ®Dopmyna HeroTona- 3-0T3
MaTEMaTUYECKOTO JleitObHuIa, ee MpUMEHEHHE Teiictpie 3-3T3
aHamu3a u JUTSt BBIYHCIICHHS
MOJICTTMPOBAHUS JUIsl OTIpeIeNIEHHOT0 MHTEeTpasia
000CHOBaHMUS 3-0T13
. 3HaHne
HPHUHATHA PEIICHUH I'eomerprueckue u 3-3T3
B 5 MeXaHUJecKne VMeHme 3-0T3
npodeccHoHanbHOM NIPUIIOKECHHUS 3-3T3
ACATEIBHOCTH OIIpEeJIeIEHHOT 0 HHTEerpaa N 3-0T13
[HeiictBue 3313
HecoOcTBenHbIe HHTETpaIIBI 3 3-0T13
HaHue
c 0ECKOHEUHBIMH 3-3T3
npeaeaamMmu Hu oT VMeHme 3-0T3
HEOTPaHUYEHHBIX 3-3T3
(GyHKIMHA, WX OCHOBHBIC JleiicTsie 3-0T3
CBOWCTBa 3-3T13
7. JuddepennmansHoe ODYHKIUY HECKOJIBKUX Snanme 3-0T3
HCYHCIIeHUE QYHKINH niepeMeHHbIX. [Ipenen u 3-3T3
HECKOJIbKUX HETpephIBHOCTL. YacTHBIE 3-0T3
YMmenne
TIePEMEHHBIX TIPOU3BOJIHBIC. 3-3T3
. 3-0T3
[HeiictBue 33713
Huddepennman. YacTHbie Snanme 3-0T3
TIPOU3BOJTHBIC BBICIIIHX 3-3T3




OPAAKOB

3-0T3

Ymenue 3373
JleiicTBue 3-OT3
3-3T3
OKCTpeMyMBI ¢byukumit | 3HaHHE 33 : g:rrg
HECKOJIPKUX MEePEMECHHBIX. 3013
Heob6xoanmoe u | Ymenue 3373
OCTaTOYHOE CIIOBUS
gKCTpCMYMa g JleiicTBue 3-0T13
3-3T3
8. UnrerpansHoe JBoiiHOH MHTETpA, Snanme 3-0T3
HCYHCIICHUE (PYHKITUH CBOWCTBa 3-3T3
HECKOJIbKUX 3-0T3
MIepPEMEHHBIX Yuenne 3-3T3
[eiictBue 3-0T13
3-3T3
CBeneHue KpaTHOTO Snanme 3-0T3
HHTErpaia K IOBTOPHOMY. 3-3T3
[IpunoxeHus ABOHHBIX Vaeriie 3-0T3
HHTETPajoB 3-3T3
HenictBue 3-0T3
3-3T3
KpuBonuneiinsie 3HaHUe 3;) __(3),}:3
UHTErpajbl, UX CBOWCTBA M
3-0T3
BBITHCIICHHE. [punoxenus | YMeHnue 3313
KPUBOJIMHEHHBIX
HMHTETpajoB HenictBue 3-0T3
3-3T3
9. KoMIuiekcHbIE uncia 3nanme 3-0T3
[lonsiTHE ~ KOMILIEKCHOTO 3-3T3
yyuca, anrebpanveckas VMeHie 3-0T3
¢dopma KOMIUIEKCHOT'O 3-3T3
yyuclia Teitctsue 3-0T3
3-3T3
Hzobpaxxenue 3Hamme 3-0T3
KOMIUIEKCHOTO 4YHClIa Ha 3-3T3
IIJIOCKOCTH, VMeHHe 3-0T3
TPUTOHOMETpUYECKas 3-3T3
¢dbopma KOMILICKCHOT'O Tefictaue 3-0T3
qyHucia 3-3T3
®opmyia Diinepa, | 3Hanue 3; :(3):1,1“33
MoKa3aTeNNbHas dhopma
3-0T13
KOMIIJIEKCHOTO yucia. | YMeHue 3313
JeiicTBUS ¢ KOMIIEKCHBIMU 3-0T3
qrcIaMu [Heiictue
3-3T3
10. 3amaun, TNpPUBOASAIINE K Snanme 3-0T3
Huddepennmansable i epeHnnanTbHbIM 3-3T3
ypaBHEHHUS YPaBHEHUSM. 3-0T13
Juddepennmansaele Ymenue 3-3T3
YpaBHCHHUS EPBOro 3-0T3
nopsanka. 3agaya Komm. 3 -3T3
Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH PEIeHHUs
3amaun Komm. OcHOBHBIE
KJIaCCHI YpaBHEHHH, Tefictaue
HHTETpUpYyeMbIe B
KBaJpaTypax: c
Ppa3AeNsIomuMHCS
TIepeMEHHBIMH,
OJHOpPOJHbIE,  JIMHEHHBIE,
Beprynmu
Hduddepennmnanbaeie 3-0T3
ypaBHEHHUS BBICHINX 3uanne 3-3T3




nopsankoB. 3amaya Komm. VMeHme 3-0T3
VYpaBHeHUs, IOMyCKarOIue 3-3T3
TTOHMKCHUE TTOPSAIKA . 3-0T3
JleiicTBue 33713
JInHEWHO 3aBUCHMBIE H SHanme 3-0T3
JIMHEIHO HE3aBHCHMBIC 3-3T3
CHCTEMBI ¢GbyHKIHN. Vere 3-0T3
Omnpepenurens Bporckoro. 3-3T3
Ycnosus JIMHEHHOU 3-0T3
3aBUCHMOCTH u 3-3T3
HE3aBHCUMOCTH  CHCTEMBI
GyHKIMH  Ha  OTpe3Ke.
JIuneiinsie ogHopozaHsle | JleiicTBue
i depeHnnanbHbIe
ypaBHEHHS N-TO MOpPSIKa,
CTpYKTypa obmrero
peneHus
JlunHeiiHble HEOJHOPOIHBIE 3nanme 3-0T3
muddepeHnranbLHEIe 3-3T3
YPAaBHEHHS N-TO MOPSIKE, | o 3-0T3
CTpYKTypa o0rmrero 3-3T3
peuieHus. Jluneiinbie 3-0T3
i depeHnnanbHbIe . 3-3T3
YPaBHEHHUS CO CIELIUAILHOM Aciicraue
IIpaBOM 4acTbIO
HopmanbHsie CHCTEMBL | o o e 3-0T3
i depeHInanbHbIX 3-3T3
ypaBHeHHMH. 3amaua Komm. VMeHme 3-0T3
MeToapl peleHus CHCTEM 3-3T3
JTUHEWHBIX 3-0T3
nuddepeHIaAILHBIX . 3-3T3
yp;bB(zIerl)mﬁ C TIOCTOSIHHBIMH AeiicTaue
KOX(PHUIIECHTAMHI
Hroro 171 -0T3
171 -3T13
3 cemecTp
VK-1.4 11. Psagpr Yucnossie PAMBL | o e 4-0T3
AHanuzupyer Cxogmmocts psma. Cymma 4 -3T3
npoOJIEMHYIO psna. Heobxonnmoe Vaerie 4-0T3
cuTyanuto (3agady) YCIIOBUE CXOAUMOCTH psja. 4 —-3T3
U BBIJICIISIET €€ 3HAKOMOJI0KUTEIbHBIE 5-0T3
6a3oBbIe PAIBL JocTtarounsie 5-3T3
COCTaBIISIOLIHE. HPU3HAKA cxoxuMoctu | JlelicTBue
dopmynupyer 3HAKOIIOJIOXKUTEIBHBIX
MaTeMaTHYeCKyI0 psiioB
MOCTaHOBKY 3a/1a4H. 3HAaKONEpEMEHHbIE  PSIbL. Snanme 4-0T3
PaccmarpuBaer AbGcomoTHast W ycJOBHas 4 -3T3
pa3iIuyYHbIE CXOIAUMOCTD. ITpusnax VMeHIe 4-0T3
BapHUaHTHI PEIICHUS JleiiObHuna. CaoiicTBa 4-3T3
poOIeMHOM aOCOJIOTHO  CXOMSIINXCS 5-0T3
cUTyanuu (3aaa4n), PAIOB. Ornenka 5-3T3
pa3pabartbiBaeT IIOIPEIIHOCTH, HeiictBue
AJITOPUTMBI UX JIONYIIEHHOW TpH 3aMeHe
peann3anuu. psAla YaCTUYHON CyMMOil
OIIK-1.1 DJIeMeHTBI 3 4-0T3
Hcnonbzyer meTomnbt (bYHKITMOHAITLHOTO Hanme 4 —3T3
MaTeMaTU4ECKOI0 aHanu3a. OyHKIMOHANBHEIE 4-0T3
aHauusa u pAABL O6nacthb Yuenne 4-3T3
MOJAETUPOBAHUS IS CXOOUMOCTH, METOIbI €¢ 5-0T3
000CHOBaHHUS OTIPEICIICHHUSL. 5-3T3
MIPUHSTHS PEILICHUN PaBHOMEpHAst cXOIUMOCTb. .
B IIpusnak  Beiiepmrpacca. Heiictaue
npodeccnoHaTLHOMI CaoiicTBa PaBHOMEPHO
JEATeIBHOCTH CXOJSIIINXCSI PSIIOB
Crenennbie psaasl. Teopema | 3HaHMe 4-0T3




Abers. Pagnyc 4 -3T3
CXOIAUMOCTH. Psnet VMeHme 4-0T3
Teitmopa u MakiopeHa. 4 -3T3
Pasnmoxxenne ¢yHKUHA B 5-0T3
CTCTICHHBIE PAIBL JleiicTaie 5-3T3
[TpunoxkeHnss  CTENEHHBIX
psmoB
12. Psaner @ypoe 4-0T3
3HaHHUe 4_3T3
Tpuronomerpudeckne VMeHUe 4-0T3
pans dypre 4 -3T3
[eiictBue >~ OT3
5-3T3
Psnp1 @ypbe asi 4ETHBIX U Snanme 4-0T3
HEYETHBIX (YHKIUH, s 4 -3T3
(GYHKIMHA ¢ TPOU3BOJIBHBIM 4-0T3
TIepUOIOM 21, JUIst Ymenne 4 —-3T3
HETepUOIMYECKUX . 5-0T3
GbyHKIHN Aeiictaue 5-3T3
13. luckpeTHas 4-0T3
MaTeMaTHKa 3uanme 4 —-3T3
JluckpeTHas MareMaruka: N 4_0T3
JJIEMEHTHI TeopHun MEHHE
MHOXKECTB P 4-313
JleiicTBue > —OT3
5-3T3
4-0T3
3HaHue 4_3T3
JuckpeTHas MareMaTruka: VMeHie 4-0T3
9JIEMEHTHI KOMOHHATOPHUKH 4 —-3T3
JleiicTBue >~ OT3
5-3T3
14. Teopus Cryugaiinsle coOBITHSI. Snanne 4-0T3
BEPOATHOCTEH Anrebpa coOBITHIA. 4 -3T3
DnemeHTapHas TEOPUA | ;e 4-0T3
BeposATHOCTEH. Paznuunbie 4 -3T3
MOJIXOJBl K OMpeAeNICHUI0 5-0T3
BEPOSITHOCTH COOBITHS. 5-3T3
Teopembl  cnoxenuss U | JleiicTBue
YMHOXEHHSI BEPOSTHOCTEH.
YcoBHBIE BEPOSITHOCTH.
®opmyna MOJIHOM 3nanmne 4-0T3
BEPOSITHOCTH.  DOpMyJIb 4 —-3T3
Baiieca. VMeHme 4-0T3
IMocnenoBareabHOCTD 4-3T3
HE3aBUCHUMBIX HCIIBITAHUH 5—-0T13
EszyHHI/I. - dopmyna JleiicTaie 5-3T3
PHYIIIH. penenbHbIe
TeopeMbl B cxeMe bepHyun
Craygaiinsre BENMMMHDL | o 4-0T3
Dopmbl 3aKOHa 4 -3T3
pacnpeneneHus 4-0T3
JUCKPETHON 51 Yuenue 4 —-3T3
HENpEepbIBHON  CllydaliHOM 5-0T3
BEJIMYUHBI. OCHOBHEBIE 5-3T3
YHCIIOBBIE XapaKTEPUCTUKU
ClIy4alHbIX BEJINYNH.
HauvansHbIe 1 IEHTpaIbHBIE
MOMEHTBI BeICIINX | [leiicTBHe
TIOPSITKOB. OcHOBHBIC
3aKOHBI pacrpeneneHus
JIMCKPETHOU clyqaitHoM
BEIMYMHBI: OMHOMHUAIBHOE,
ITyaccoHa, reoMeTpU4eCcKoe
OcHOBHbIE 3aKOHBL | o 0 e 4-0T3
pacupeieNneHus 4 -3T3




HEMpephIBHON  CilydaliHOM VMeHe 4-0T3
BEIHYUHBL PaBHOMEPHOE, 4-3T3
MOKa3aTeabHOE, 5-0T3
HOpMaIlbHOE 5-3T3
pacmpeneneHue. 3akoH
GobIINX YHCEII:
HEpPaBEHCTBO MU Teopema | JlelicTBue
UYeOrimena, TEOPEMBI
beprynmu u JlanyHosa.
IenTpanbHas mnpenenbHas
TeopemMa
5 3nanue 4-OT3
JIBymMepHEIe CllyJaiiHbIe 4 -3T3
BCJIMYUHBI, 3AKOHBL | 4-0T3
pacupeleieHus, 4YUCIIOBBIE 4-3T3
XapaKTepUCTHKH . 5-0T3
HeiictBue 5373
Hroro 169 - OT3
169 - 313
4 cemecTp
VK-1.4 15. Maremarnyeckas MaremaTtuueckas 3nanme 3-0T3
AHanuzupyet CTaTUCTHKA CTaTHCTHUKA. 3-3T3
pOOJIEMHYIO CratucTHYecKHE  METOMBI VMeHme 3-0T3
cuTyanumo (3a1aqy) HCCIIEI0OBaHUS 3-3T3
M BBIJICIISAET €€ 3aBHCHUMOCTH 3-0T13
0a30BEIC MJIAaHUPOBAHUS 3-3T3
COCTaBJISAIOLINE. 9KCIIepUMEHTa, 00paboTKH .
DopmynupyeT SKCHEPUMEHTAIBHBIX Aciicraue
MaTeMaTHYECKYIO JTAaHHBIX. I'enepanbHas
MIOCTaHOBKY 3a/J1a4H. COBOKYIHOCTbh. BrIOOpKa.
PaccmarpuBaet . 3-0T3
. Craructuueckuit psan. | 3HaHHe 3373
BapUaHTHI PELICHUS Ommpuieckoe 3-0T3
npoGIeMHOi pacupenenenue. Ilonuron. | Ymenue 3373
I'ncrorpamma. Cpennee
CUTyaluy (3a1a4n), . 3-0T3
paspaGaTsiBaeT 3HaueHHe, pa3dpoc [eiicTBue 3313
aJI'OPUTMBI X ToueyHble U UHTEPBAJILHBIE 3nanne 3-0T3
peann3anum. OLICHKH napameTpoB 3-3T3
OIIK-1.1 pacnpenenenus o 3-0T3
Hcnonb3yer MeTo/1bt BEIOOpKe. CraTHcTHYECKas Ymenue 3-3T3
MATEMATUYCCKOI' O IIPOBEpKa THUIIOTE3R. 3-0T3
aHam3a u Kpurepwii coryacus | JlefictBue 3-3T3
MOJICTIMPOBAHUS IS ITupcona
000CHOBaHHs _ | 16. O6paborka OeMeHTHI TEOpUHU Snanme 3-0T3
UPUHATAA PEHICHAM | onpITHBIX AaHHBIX KOPPEJIAINH: 3-3T3
B CHUCTEMBI CIIy4alHbIX KOPPEJSLMOHHBIN MOMEHT, 3-0T3
MPODECCHOHANBHON | peyunm. DeMeHTbI KOA(PHUIHIEHT KOPPEISAIHH, Yuenue 3-3T3
ACATEILHOCTH TEOPUU KOPPEISILUA perpeccust N 3-0T3
JeiictBue 3313
Koppensauonsaoe Snanme 3-0T3
OTHOIIICHHE 3-3T3
Ymenue 3; __ 8,}:;
. 3-0T3
JHeiictBue 3313
17. Cnyuaiinsle Cray4aiiHble IPOLIECCHI. Snanme 3-0T3
nporeccsl. Llenu Mapxkosckue nenu. O6uiue 3-3T3
MapkoBa nonsiTrsl. Knaccudukarys VMeHme 3-0T3
COCTOSIHUI 3-3T3
[HeiictBue ?; : 2;;
MapkoBckue Lemnu | 3nanme 3-0T3
KOHEYHBIM YHCIIOM 3-3T3
COCTOSIHUM U JUCKPETHBIM | YMEHHue 3-0T3




BpeMeHeM.  MapkoBckue 3-3T3
LM ¢ KOHEYHBIM YHCJIOM 3-0T3
COCTOSIHUH U HETIpepBIBHBIM | [leiicTBue 3-3T3
BpEMEHEM
WuTeHcuBHOCTH Snanme 3-0T3
TIEPEX0I0B. Cucrema 3-3T3
Kommoropoga. 3amaun, 3-0T3
CBSI3aHHBIC C YIpaBICHUEM Ymenne 3-3T3
IPOLIECCOM IIEPEBO30OK. 3-0T3
Ipoueccer  rubenun  u | JlelicTBHe 3-3T3
Pa3MHOXCHUS

18. OcHOBBI TEOpUHN 3-0T3
OCHOBHBIE ~ TIOHATUS O | 3HaHHE

CHUCTEM MaccoBOIO CMO N —— 3-3T3

obcyxuBanus (CMO) ’ 3-0T3
CMO. OcHOBHBIE | YMeHUe 3313
xapakrepuctuku CMO wu 3-0T3
CBSI3U MEXIy HUMU JeiicTBue 3313
ITonsaTuss o BXOAAIIEM H Snanme 3-0T3
BeIXOAsmEM noTtoxke. CMO 3-3T3
C OTKa3aMH, c 3-0T3
OTrpaHUYEHHOU U Ymenue 3-3T3
HEOTpaHUYEHHOMN 3-0T3
ouepenblo. Ilokazarenu | JlelicTBue 3-3T3
3¢ EKTHBHOCTH
CMO ¢ orpaHu4eHHbIM 3-0T3
BpEeMEHEM OKUJIaHUSL. 3uanne 3-3T3
3aMKHYTBIE CMO. VMeHme 3-0T3
IToxa3zarenu 3-3T3
3¢ PEKTUBHOCTH. 3-0T3
IIpakTudeckoe NpuMEHEHNE . 3-3T3

JleiictBue

TEOpHH MaccoBOTO
00CITy)KUBaHHS

19. Jluneiinoe MaremaTtnueckoe 3-0T3

MIPOrpaMMHpPOBAHHE. MOJEIMPOBAaHUE MPOLECCOB 3uanme 3-3T3

OcHOBHBIE TIOHATHUS C_HCTIONb30BAHMEM METOAA | ;0 3-0T3

TEOpUH CeTeN «Mounre-Kapno». Pemenue 3-3T3
ONTUMU3ALUOHHBIX 3a7a4 B 3-0T3
YCIIOBUSIX JleiicTBue 3-3T3
HEOMPEeIeICHHOCTH
3anava JUHEHHOTO Snanme 3-0T3
nporpamMupoBanus (3JIIT). 3-3T3
I'eomerprueckmii " 3-0T3
CHUMIIJIEKC-METO/] ee Ymenne 3-3T3
peuwieHusd.  JIBolcTBeHHas 3-0T3
3amayga IUHEHHOro | JlelicTBHe 3-3T3
MIPOTPaMMHPOBAHUS
TpancnoptHas 3aj1a4a. 3-0T3
IMoctpoenue OIOPHOTO 3uanne 3-3T3
IUTaHA. Haxoxnenue 3-0T3

YMmenue
ONTHUMAJIBLHOTO T1aHa 3-3T3
METOJIOM MOTEHLUAJIOB. 3-0T3
3agaya  IEIOYMCICHHOTO | JleilicTBHE 3-3T3
IPOrPaMMHUPOBAHHSI
Wroro 126 - OT3
126 —3T3

[Tomupiii komruiekT DT3 XpaHUTCA B AIEKTPOHHONW HMH(POPMAIMOHHO-00pPA30BATEIBLHON Cpenie
KpKT UpI'VIIC u oOyuaromuiics MMEET BO3MOXXHOCTb O3HAKOMHUTHCA C JIEMOHCTPAIMOHHBIM
BapuanTtom OT3.

Hwxe npuBezieH oOpasel] THITIOBOTO BapHaHTa MTOTOBOTO TECTa, MPEAYCMOTPEHHOTO padouei
IPOrpaMMO¥ TUCITUILITHHBI.



OO6pazen TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEyCMOTPEHHOTO paboueit MporpaMMOi TUCITUTLTAHBI

Hopwma Bpemenu — 45 MunyT.

l. JIBe cucTeMbl Ha3bIBAIOTCSI SKBUBAJICHTHBIMHU (PaBHOCUIBHBIMH), €CIIM KaXaAoe . . . .
OJIHOM U3 HUX SABJSETCA . . . . IPYTOU H . . . .

D 1 2)(1 2 3
. anuTnu HpOI/I3Be,HCHI/Ie O 4 1 _1 O .

313 3 0 3 12 1 1 22 -210
0 00 4 -4 0 2 =20 040 -400
a) , 0) )

b B) 0 O 0 b M

3. «YpaBHEHUEM JIMHUU Ha IUIOCKOCTU HasbiBaeTcs paBeHCTBO F(x, y) = 0, koTopomy
YAOBJIETBOPSIOT ... ... TOYKH M(x, ), ... INHUU, U HE YJIOBJIETBOPSIIOT ... TOUEK, ... ... JIMHUH.»

4. UYroObl COCTaBUTh YpaBHEHHE KaKOIo-IMOO TeOMETpUYECKOro o0beKTa, HyxkHO: 1)
OTIPECIUTh €0, KaK MHOXKECTBO TOYCK, OONAMAOIIHX ... ... ... ; 2) Oto ... ... 3amucaTb B BHJE
CHUMBOJIBHOTO paBeHCTBa; 3) 3amucarh ... ... C IIOMOILBIO ... TEKYIIEH TOUKH.

3. Ilycts S 1 1 S 2 HaIlpaBJIAIOILKE BEKTOPBI PAMBIX /1 U /2, M - Touka. Kaxxnomy ycioButo
1) - 4) nocTaBbTE B COOTBETCTBHE PACIIOJIOKEHHE MTPSIMBIX @) - T) OTHOCUTEIBHO JAPYT Jpyra:

6. h=0h o o
7. 0)L''Dh
b. 2)M €L, M €L
8. B)ilh
9. r) li||l> c 3) M &I, M €, S 1] Sz
d. 4) S ] S 2
6. VYpaBHEHME MIIOCKOCTH, OTCEKarolel Ha koopamHaTHeIX ocax OX, OY, OZ otpeske

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

m 3x—2y—-5z=0
7. Janer npameie: 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. Cpenu nux sBnsioTcs (MIEPEUUCTUTH
HOMEpA)
napaJulebHbIMU ;
HEPIEHTUKYIAPHBIMUA

8. BektopHoe npousBeeHne BEKTOPOB au b—or10:
p— - /\ b
1) uuco, pasuoe | ||b|sin(a , b);

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



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

—

9. .... IpousBezenue d *b + ¢ B KOOpAMHATHOM (opMe paBHO
ax ay aZ l ] k
a)|by by, b;; ©la, b, c.|; 8 abc.t+abic,+ab.ec,.
Cx €y € a, by ¢,
10. Yucio, paBHOE IPOU3BENCHHIO JUIMH BEKTOPOB (¢ Mb Ha KOCHHYC yria MeXIy HEMH,
Ha3bIBACTCA ... ... 3TUX BEKTOPOB. OO03HAUAETCS 3TO YUCIIO

a)(a,b), 6)d-b; B dxb; r)d+b; n)alb.

11.  Vxkaxwure QyHKIIUIO, 00JaCTh OMpPECIICHUs KOTOPOH — MPOMEXKYTOK (-00; -2).

-3 1 24 x
1 = |[—; 2 = ;3 =lg(x+2); 4 =4 .
)y ,/2” )y 12 ) y=Ig(x+2) ) ¥ W/4+x2

12.  VYkaxwure QyHKIHUIO, 00JIACTh 3HAYCHUN KOTOPOH SBISETCS MHOXKECTBO (-00;+00).

%. _ . . 1
; 2) y=x7; 3) y=tgx; 4) y=—.
Yy y=1g 3\/;

) y=x

13. ®ynkuusa f onpeneneHa B HEKOTOPOM OKpecTHOCTH Touku a. Ecim ans moboro € >0
cymiecTByer 0 >0, Takoe, 4To JyIs JII000ro X, YAOBIETBOPSIOLIEr0 HepaBeHCTBY 0 < |x — a| <O ciaenyer,

aro |f(x)| <&, 10

Dlimf()=a; 2)lmf@)=0; 3) lmf()=w; 4) lmf(x)=a.

n-1Y\"
14.  Tlpenen mocnenoBaTeNIbHOCTH C OOIIUM WICHOM d, = ( n 2} paBeH:
n
e, 2)l/e; 3)1/e* 4) 1/e’.
. Ax—=1-
15. 3nauenue lim yaol=3 paBHO
10 x—10
1 2 1
nH —; 2)y=; 3 -, 41
) > ) s ) G )
16.  ®ynknus f(x)= x=2 P HETpepbIBHA Ha BCEH YUCIIOBON OCH, eCITnd
a npu x =2
paBHo:
-1, 2)2; 3)0;, 4)3.
. x* +3x-12
17.  YpaBHeHUE HaKJIOHHOM aCUMITOTHI rpaduka QyHKIUN ) = a5 MMeEET BUJL
X+
1) y=x-2; 2) y=—x-1; 3) y=x+1; 4) y=2x+1.
18. VYpaBHeHUe KacaTeJIbHOHM, MpPOBENEeHHON K rpaduky KpUBOW, 3aJaHHON ypaBHEHHEM

2y-In y = x B Touke (0;1), HUMEET BH/T

1) y=%x+1 2) y=2x+1 3) yzl—%x



4) y=1-2x 5)y:§

x—l)2

(x+1)

19. OyHKIUA Y = BO3pacTaeT B HHTEPBAJe

D42 2 (0;%) 3) (2:4) 4) (4:6) 5) (6;0)

20. Yucso Touek SKCTpeMyMa QYHKIHU y = X~ e paBHO

1)1 2)2 3)4 4)3 5)5

21.  Touka A(1;3) sBaseTcs TOUKOU nepernda KpuBo y = ax’ +bx*, eciu

1) a=-15; b=45 2)a=-1; b=4 3)a=-2; b=1

4)a=-1; b=25 S)a=-1; b=25

22. Ecnu y dynkuuu f(x) B Touke X, mepBblii 1uddepeHiinan paBeH Hy/0, a BTOPOi

auddepenyan npu dx # 0 MOIOKUTEIEH, TO TOUKA X,

1) siBnsieTCst TOUKOM MakcUMyMa

2) sBNeTCs TOYKOH MUHUMYMa

3) He sIBiII€TCS TOYKOM SKCTpeMyMa

4) npUHAANSKUT UHTEPBATY BO3PACTAHUS

5) npuHaUIEKUT UHTEPBAILY YOBIBAHUS
3.2 TunoBbie KOHTPOJIbHBbIE 3aJaHUS pacuyeTHO-Tpaduyeckux pador

BapuanTtst PI'P (30 BapraHTOB 110 Ka)kJ10i TeMe) BbUIOKEHBI B 3JIEKTPOHHON MH(POPMAIIMOHHO-
obpazoBatensHO cpeae KpKT Upl'YIIC, noctynHoit oOydarolemMycs uepes ero JIMYHbII KaOuHeT.

Hwuxe npuBeaeHsl oOpaslbl TUIIOBBIX BapUaHTOB pacueTHO-rpadpuueckux padoT Mo Temawm,
IPEyCMOTPEHHBIM pabouei mporpaMmoit.

OO6pazen THIOBOTO BapHaHTa pacueTHO-rpaduyeckoit padoter Ne 1
o Teme «BekropHas anredpa. AHaTUTHYECKAs TEOMETPUSI

1. Bexmopnas ancebpa

1. 1. TTo BekTOpam ﬁ/—H»E [IOCTPOUTH BEKTOPBI @ + bii—b;3i-2b.

=6, (i) =60°

1.2. Haittn  2m-7i+4i° +1  w |2+ 7i) x (7 — 277)

1

, ecmu |m| ==,
3

1. 3. Yrpoctuth: a)dx (b +2¢)+¢ x(d—27);

6)2( +j)-k =30 -(k+j)—(k+1)*;

6)2( + )k +30 x(k+ j)—(k +1)x(k +7).

Onpenenuth: @) KOOPAUHATH BEKTOPOB d, b,é,d;
O)llp,f,ecm g=2d+d, f=b-¢C;
6) HANPABJIAIONINE KOCUHYCHI BEKTOpaA d ;

2) KOMIUTaHApHBI JI BEKTOPHI d, b, C ;

0)opT BeKTopac? .



1. 5. Cunbl fl :47+3]—2/€ >J;z =i +j npunoxensl Kk Touke A(0;1;2). Haiitu mMomeHT
PAaBHOJEHCTBYIOLIEN 3TUX CHII OTHOCUTENBHO TOUKH O(0; —1; 0) .

1. 6. Haiitn paGoTy, coBepIIaeMyro CHIOH F = (4; -1 0) IpU NEpEMELICHUN MaTepUATIbHON
TOYKH U3 nonoxenus A(0; 1; 2) B nonoxenue B(0; —4;2).

1. 7. Mausr koopauHats! Bepiund mupamunsl 4 (0;—4;3),4,(7;3;0), A4, (-1 2;3), 4,(3;0;2)
. CnenaTh 4epTex U HAaUTHU:

a) nany pedpa 4,4, ;

6) yron mexny peopamu 4 A, u A A, ;

6) momans rpanu A4 A, Ay ;

2) 00beEM NUpaMubl;

0) JUTMHY BBICOTHI, OMYIIIEHHOM M3 BEPIINHBI 4.

1. 8. Ha Bextopax d =2i — 4] ub =i+ 8/ moctpoen napamuienorpamm. HalTu miommas, yribl
Y JUIMHBI JUaroHajel 3Toro mapamuiesorpamma. Caenath YepTex.
1. 9. Hansr Touku A(l; —2;3),B(0;1;2), C(1;—1;1), D(-1;2;1).

OnpeenuTh: a)TB'@;6) Tme; S)A—BEB_C"EZI;
2) KOOpAMHAThI TOUKU M, nensiiei oTpe3ok AD B OTHOUIEHUH % =3;

0) nexat i Touku A, B, C, D B 0JHOM IJIOCKOCTH;
e)romanb AABC, €ro yriibl U JJIMHY MEAUaHbl, IPOBEACHHOM K CTOPOHE AB.

2. Ananumuueckas ceomempusi (6 3a0avax 2.1 — 2.10 nocmpoumsv nunuu).

2. 1. CocraBuTh ypaBHEHHUE NPSIMOH, Mpoxonsdieil yepe3 Touky M (2;3) neprneHauKyJIspHO
BeKTOpY K =(-1,1). IlpuBecTy noay4yeHHOE ypaBHEHHE K 00ILIEMY BH]Y U C YIJIOBBIM KO GUIIUEHTOM.

2. 2. CocTaBUTh ypaBHEHHE MPAMOH, mpoxoasiien depe3 ase Touku M; (1;-2), M> (-4,5).
3anucarh olliee U mapaMeTpuyecKre ypaBHEHHs 3TOH NPsMOH.

2. 3. 3anucarh ypaBHEHHUE IPSIMOM, MpoXoAsiiel yepe3 Touky M (1;-2) ¢ 3aJaHHBIM YIJIOBBIM
kodpuurentom x=2.IlpuBecTn moiaydyeHHOE ypaBHEHHE K 00IEMy BUAY U B OTPE3Kax Ha OCsX.

2. 4. 3anucarh ypaBHEHHUE TIPSAMOI, 3Has OTpe3ku a = 8§, 6 = 9, oTrcekaeMble Ha ocax Ox u Oy
COOTBETCTBEHHO. [IpuBecTH monydeHHOe ypaBHEHHE K BHMJY C YIJIOBBIM KO3(DPHUIMEHTOM M K
HOpPMAaJIbHOMY BH]TY.

2. 5. OnpenenuTh TOYKH NepecedeHus npsamMon 2x - 3y — /2 = () ¢ KOOPAUHATHBIMU OCSIMHU.

2. 6. CocTtaBUTh ypaBHEHUE OUCCEKTPUCH yIJla MEXKIY OPAMBIMUA X - 7y + 5 =0, Sx+ 5y —3 =
0, CMEXHOTO C YIJIOM, COJEpXKAIUM Ha4aja0 KOOPANUHAT.

2. 7. BplumcnuTh UIMHY TEpHEHJIUKYJsApa, OMYIIEHHOTO W3 BeplIiMHbl B Ha Meauany,
npoBefeHHyto u3 BepuinHbl CAABC: A(-10;-13), B(-2;3), C(2;1).

2. 8. 3anucaTh KaHOHMYECKHE YPAaBHEHMs JJUTUICA M THIIEPOOJ MO JAHHBIM MOJIYOCSIM a=2,
b=1. OnpenenauTs IKCIEHTPUCUTETHI, KOOPAUHATHI (POKYCOB, YPAaBHEHUS TUPEKTPUC.
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2. 9. Ilo npanHOMymapamerpy p = Y 3amMcarth KaHOHMYECKWE YpaBHEHMs mapadod,

CUMMETPUYHBIX OTHOCUTENBHO ocell Ox u Oy, HalTH TOUKU UX nepecedeHust. OnpenennTs KOOpAUHATHI
(OKYCOB U ypaBHEHHSI TUPEKTPHUC.

2.10. ITpuBecTn ypaBHEHUE JUHUU BTOPOTO Mmopsaka x> — 8xy + 7y?> = —9 K KaHOHMYECKOMY
BUZY. BBIACHUTH THI TMHUN.

2. 11. IlocTpouTh TEM0, OTPAaHUYEHHOE MMOBEPXHOCTIMU:

a)x>+y?+22=81, x*+y’=16, z>0.

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

OO6pa3zer; THTIOBOTO BapuaHTa pacueTHO-Tpadudeckoi padoTsr Ne 2



o Teme «MHTerpanpHOe ncunciaeHue GyHKIIUA OJHOU MTEPEMEHHON»

1. BerauciauTs mionaapr miockor (GUrypel, OrpaHHYCHHON JTUHUSMU:
2
2, .2
a) X +y =8, y=—

b)  x=4v2cost, y=212sin’t, x=2(x>=2);
c) p=1+cosp.
2. HaiiTu nnuHy Ayru KpUBOM:

a) y=lncosx,0$x££;

b) x=8at’, y=3a(2t* —t*), y>0;

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

3. Beruucauth 00beM Tena, 00pa30BaHHOTO BpalIeHHEM BOKPYr ocd OX IUIOCKOH (UTypHI,
OTPaHUYEHHOW JUHUSIMH ) = —x? +5x— 6,y=0.

4. BeIYuCcIuTh HECOOCTBEHHBIE HHTCTPaJibl MJIX UCCIICA0BATh UX CXOAUMOCTD:
3

. 1 -1 o L, X 1
sz; jx—dx; je—sdx; | sin” x ——dx
“w X“+H4x+9 S03x X 0 3(1-x?)?

OO6pa3zern THIOBOTO BapHaHTa pacueTHO-Tpaduueckoit padboTer Ne 3
1o Teme «Psiibi»

1. HccnenoBath cX0IUMOCTD psja:
n n2
o0 n+2 2I’l 1 3 2 n
a) Y———:0) Z( B Y )Z ;) 2=
n= ll’l(l’l+3) =\ 3n+2 n= 1(2n 1) n=18n" +1 n=l1 In" —1
© 2}’! (x l)ﬂ
2. Haiitu 001acTh cXOIMMOCTH CTEMEHHOTO psijia Z—z
n=1 n
© x2n
3. Haiiti cymmy cremenroro psga 2—— (|x|<l), mpuMeHsisi TeopeMy O IOYICHHOM
n=l N

g depeHIIMPOBaHUY UM TEOPEMY O TIOYWIEHHOM MHTETPUPOBAHUH.

4. Paznoxuts GyHKIMIO £ (x) =v/4—x> B psag Maknopena. Yka3aTh paJuyc CXOIMMOCTH.

.3

5. Brruncinuts sz ¢ TognocThio 110 0,001.

6. Bbruuciute In5  npuOIMKEHHO, OTPaHUYMBIIUCH TEPBBIMH TpEMsl UJICHAMH
pa3IoKEHUsI.

05 o )
7. Boruncnuts | e dx npuONIMKEHHO, OrPaHUYUBIINCH NEPBBIMU TPEMS WIECHAMH
0

pa3IoKEHUsI.

8. Haiitu pasznoxeHue B CTENEHHOM psAn peuieHus TudQepeHNaTbHOr0 YpaBHEHUS

Yy =y —5x, y(O) = 2. OrpaHu4MTHCS YETHIPHMS, HEPABHBIMH HYJIIO YICHAMH Psi/a.
9. PaznoxuTts B psag Oypee 3anannyro Gynkimuo  f(x) =x— 1,(— 2;2).
10.  Pa3znoxurts B psag Oypre GyHKIHIO, 3aJaHHYIO TpapuIecKu
e

‘ (SRR

oy
3



OO6pa3zer; TUTIOBOTO BapuaHTa pacueTHO-Tpadudeckoit padoter Ne 4
110 TeMe «City4aiiHble BEJIMYUHB»

1. Jana HenpepbIBHAS clydaiiHasi BeIuunHa X:
0, x<0
FR)= ox0<x<05
1, x>0,5

Haiitu: a) koadpummenT «c»;

0) YHKIHIO INIOTHOCTH BEPOSATHOCTH f(X);

B) MapaMeTphl pacipeieeHuUs;

T') BEPOSTHOCTH TOTO, 4TO X MpUMET 3HaueHue oounpiie 0.3;

1) TOCTPOUTH Tpaduku f(x) ukF(x).

2. Bpems pa0oThbl 3JeMEHTa pacHpeAesieHO MO IMOKa3aTeIbHOMY 3aKOHY C MaTeMaTHYeCKHM
oxxuganrem 200 4. HaiiTu BepoATHOCTb TOTO, UTO XOTS ObI OJIMH U3 TPEX SJIEMEHTOB MPOPadOTaeT He
Menee 300 4acoB U cpeTHEKBAAPATUUECKOE OTKIOHCHHE.

3. BeposTHOCTD NOMagaHus B LIeJb IIPH 0JTHOM BbIcTpesne paBHa 0.7. Halitu psiag pacnpeneneHus
YHcya MOMaJaHui TIPU 5 BBICTPEIax M XapaKTEPUCTHKH PaCTIPEICICHUS.

4. JluaMeTp mapuKoB, H3TOTOBJICHHBIX aBTOMATOM, HOPMaJIbHO paclpesiesieH ¢ a = 3 (MM), 6 =
0,2 (MM). KakoBa BeposSiITHOCTH TOTO, YTO AMAMETP HayAaydy B3STOrO LIApUKa OTJIMYAETCA OT « d» Ha
BennuuHy He 6omee 0.3 MM.

3.3 TunosBblie 3aJaHUA 110 HAIMMCAHHUIO KOHCIICKTA

TeMbl KOHCTIEKTOB, PETYCMOTPEHHBIX paboueii MporpaMMoi TUCIUILTHHEL:

1. «CBOICTBa ONPEEIUTETEI.

VyeOnas nurteparypa: Ilucemennsiii JI.T. KoHcnekT nekuuii mo BbicHIed maTematuke. M.:
Atipuc npecc, 2014.

2. «O0630p rpaduKOB 1 CBONCTB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIUN».

VYuyebnast nutepatypa: banuna H.B., Cunerosckas T.C.. Hauana maTemaTHueckoro aHanausa,
Wpxkytek: UpI'VIIC, 2012-106 c.

3. «OcHoBHas TeopeMa anredpsl. Paznoxenue npodeit Ha mpocTeiimuey.

VyeOnas nureparypa: Ilucemennsiii JI.T. KoHcnekT nekuuii mo Bbicmied MaTematuke. M.:
Atipuc npecc, 2014.

4. «3ameHa NepeMEeHHBIX B KPATHBIX HHTETpasIaxy.

VYuebnast mnuteparypa: IlerpskoBa E.A., AnexceeBa T.JI.. KpaTHble M KpuBONUHEIHbIE
unTterpansl: yueo. [Tocobue. Upkyrck: Upl'YIIC, 2008.

3. «3axoH OonpmKx ynceln. LleHTpanabHas npeaenbHas TeopemMar.

VYyeOnas nutepatypa: ['mypman B.E.. Teopusi BeposTHOCTEM M MaTeMaTH4eckasl CTaTUCTUKA:
yue6. mocobue. M.: Boic. mk., 2003.

3.4 IlepevyeHb TEOPETHYECKHUX BONPOCOB K 3a4eTy

1. [IpenmMer Teopun BeposiTHOCTEN. DieMeHThl KOMOMHATOpUKU. byneBa anreodpa.

2. CrayuaiiHple cOOBITHS: OIpeneneHue, Kiaccupukanus, ACUCTBUS HAA CIy4YailHBIMH.
Anrebpa coOBITHI U €€ OCHOBHBIE 3aKOHBI.

3. Paznuunbple MOIXOABI K ONPEAETICHHUI0 BEPOATHOCTH coObITHI. YacTrora COOBITHIA.

Knaccuueckoe, craTucTuueckoe onpenesieHlue BEposATHOCTH. ['eoMeTpruueckas BeposiTHOCTh. CBOMCTBa
BEpPOSITHOCTH.

4. CoBMeCTHBIC 1 HECOBMECTHBIE COOBITHS. TeopeMbl CIIOKEHUST BEPOSITHOCTEH.
YcnoBHas BEpOATHOCTh. 3aBUCHMbBIC 1 HE3aBUCUMBIE COOBITHS. TeopeMbl YMHOXKEHHUSI.
®dopmyiia noJHou BepoaTHOCTH. Popmynbl baiieca.
BeposiTHOCTB TOSIBIIEHUST XOTSI OBI OJTHOTO COOBITHSI.

Nowm



8. [TocnenoBarenbHOCT, HE3aBUCUMBIX HCHbITaHud bepunymnmu. ®opmyna bepuysmim.
[IpenenpHbIe TeOpeMbl B cxeMe bepuymnu: dopmyna [lyaccona, mokanbHast U UHTETPATbHAS TEOPEMBI
Myagpa-Jlannaca. CpoiictBa ¢pynkuuii ['aycca u Jlammaca.

9. HauBeposiTHeiiiee 4nuciio HACTYIUICHUS! COOBITHIA.

10. Cnyuqaiiaple BenmmuuHbl (CB)  1muckpeTHple ©  HempepbiBHbIE. DOpMBl  3aKOHA
pacrnpesenieHust TUCKpeTHOU ciydyaiiHol BenumuuHbl (JICB): psin m MHOTOYrOJIBHUK pachpeieseHus,
GyHKIUS pacnpesesieHus, aHaauTHdeckoe 3ananue. GopMbl 3aKOHA pachpeleieHHs] HempephIBHON
ciyyaitnoit Benmuunnbl (HCB): QpyHKIIMH 1 TUIOTHOCTD pactpeesieHus], UX CMBICI, CBOWCTBA.

11. OcHoBHblE uyucioOBble Xapaktepuctuku CB: Moma, MmeanaHa, MaTeMaTHUYeCKOe
oXxujanue, nucrepcus. MIx cBoiicTBa, BHIYUCIUTENbHBIE (GOPMYIIbI, CTATUCTUUECKUNA U MEXaHUYECKUHN
cmbicit. BepositHocTs CB npUHATH KOHKPETHOE 3HAYEHHUE U MOMACTh B UHTEPBAL.

12. Kiaccuueckue 3akonsl pacnpenenenus JICB: Ounomuanshbiii, [Tyaccona (3aKkoH peakux
SIBJICHUI) T€OMETPUUECKOE U THIIEPreOMETPUUECKOe pactpeieneHue. X oCHOBHbIE XapaKTEPUCTUKH.
[Ipumeps! 3a1a4, IPUBOAAIIUX K YKa3aHHBIM PaCIpeICICHUSIM.

13.  3akonsr pacnpenenennss HCB: paBHOMepHOe, TMOKa3aTeIbHOE pacIpeiesieHHe,
HOpPMaJIbHBINA 3aKOH pactpeneieHus. OcHoBHbIe XapakTepucTuku. Cdepa IPUMEHUMOCTH YKa3aHHBIX
3aKOHOB.

14.  BeposTHOCTp nomagaHus HOpPMaibHO pacnpenencHHod CB B 3agaHHBI MHTEpBaJL
[IpaBuio Tpex curm.

15. [IpenmMer maTemaTuyecKodl cTaTUCTUKU. ['eHepanbHas COBOKYIMHOCTb. Bribopka.
Cratuctuueckuil psja. OMnupuueckoe pacipenenenue. [1onuron u rucrorpamma.

16. YucnoBele XapakTEPUCTHKU: CpeJHee 3HaueHue, pa3dpoc; METoJbl MX pacyera.
Crnioco6b1 0TOOpa, 00ecneunBalONINe PEPE3CHTATHBHOCTH BHIOOPKH.

17. TodyeuHsle W MHTEpBAJbHBIC OLIEHKU IapaMeTPOB paclpesiesieHuss Mo BbIOOpKE.

HecMmeneHHOCTh, COCTOSTENBHOCTh, 3((EKTUBHOCTh OICHKU. JloBepuTenbHAs BEPOATHOCTh U
JIOBEPUTEIIbHBIN HHTEPBAJL.

18. JloBepuTenbHBIE HHTEPBAJIBI 1)1 IAPAMETPOB HOPMAJIBHO PACIIPEAECICHHON CIIy4aitHOU
BEJIMYHHBI.

19. Craructudeckasi mpoBepka rumnore3. Ommoku nepBoro u BTOPOro poja.

20. Kpurepunii cornacus [Iupcona. [IpoBepka runotessl 0 BUI€ 3aKOHA PACIPENETICHUS

21. IToHsATHE MHOTOMEpPHON IHUCKPETHOM W HEIPEPBIBHON CIIydalHOW BeIWYMHBL. POpPMBI

3aJ]aHus 3aKOHA pacipeiesieHus JBYMEPHON AUCKPETHOM CIIy4ailHOM BEJTMYMHBI U €€ COCTaBIISIOLIUX.
OCHOBHBIE XapaKTEPUCTUKH.

22. OyHKIUA paclpenesicHuss [IBYMEPHOM CIIy4allHOM BEIMYMHBI M €€ CBOMCTBA.
BepositTHOCTh momnacTh B 3aaHHyt0 oOsacTh. [IIOTHOCTE pacmpeneneHust JByMEPHOU HenmpepbhIBHON
CIIy4allHOM BEJIMYMHBI, €€ CBOWCTBA. 3aKOHBl paclpeAeieHuss COCTaBIAIOMUX. (OCHOBHBIE
XapaKTEPUCTUKH.

23. Y c0BHBIE 3aKOHBI PACTIPEAETIECHUS U UX XapaKTEPUCTUKH.

24. IlonsiTne o KoppemsauuoHHOM 3aBucumocTH CB. KoppenslnoHHBII MOMEHT,
KOX(QPHUIHUEHT KOPPEALNH, UX CBOICTBA. Y CIOBUS HE3aBUCUMOCTH CIIyYailHBIX BEJTHUYHH.

25. Koaddurment koppensiimm, KOppeassiuoHHOE OTHOIIIEHWEe, UX CBOWCTBA. JIMHEWHas u
HeJNMHEeWHas Koppesauuu. OueHka TecHOThI cBsizu CB.

26.  Perpeccun. YpaBHEHHE JUHHM perpeccuu. BbIOOpOUYHBINH KOIPPUINEHT KOPpEsIHH,
yYpaBHEHUE JIMHEWHOU perpeccun. KoppensiiimoHHOEe OTHOLIEHHUE.

27. HopmasnbHblii 3aK0H pacnpeneneHus Ha iockoctu. HopmanbHast koppensus.

3.5 [lepedyeHb THNOBBIX MPOCTHIX MPAKTUYECKHUX 3aJAHUI K 324eTy

1. B maptuu u3 10 geraneit 7 crannaptHbix. HaliTh BEpOSTHOCTH TOTO, YTO CPEIN IECTH B3SITHIX
Hay/auy jaetajei 4 CTaHIapTHBIX.

2. Otmen TeXHWYECKOTO KOHTPOJIs OOHapyKWJl 3 HECTaHJAPTHBIX aeTanu B maptuud u3 80
cllydyailHO O0TOOpaHHBIX Aetaneld. OnpenenuTh OTHOCUTEIbHYIO YacTOTY IOSBICHUS HECTaHIAPTHBIX
neraneil.



3. Ha myiockoCTH HauepyeHbl ABE KOHIIEHTPUUECKUE OKPYKHOCTH, PaANyChl KOTOPHIX S 1 10 cM
COOTBETCTBEHHO. HaliTH BEpOATHOCTH TOTO, UYTO TOUKA, OpPOIIICHHAS HAyAady B OOJBIION KPYT, MOMa1aeT
B KOJbBIIO, OOpa30BaHHOE IOCTPOCHHBIMU OKpYKHOCTSIMH. IlIpenmonaraercs, 4Tto BEpOSTHOCTH
MOTIa/IaHusI TOYKHU B TUIOCKYIO (PUTYpy MPOMOPIHOHAIBHA TUIOIIAIN dTOW (GUTYPHI U HE 3aBHCHT OT €€
PacrosoKeHus: OTHOCUTEIHHO OOJIBIIOrO Kpyra.

3. Ctpenok cTpenseT o MUIIIEHH, pa3/IeIeHHON Ha 3 obmacTu. BeposTHOCT monananus B
nepByto oosacte paBHa 0.45, Bo BTopyio - 0.35. HaliTu BEpOSATHOCTH TOTO, YTO CTPEJIOK IPH OJTHOM
BBICTpEJIC MOMNAIeT JIM0O0 B MEPBYIO, TUOO BO BTOPYIO 00JIACTb.

4. B ypue 5 6enbix, 4 yepHbIX ¥ 3 cuHUX mapa. Kaxmoe ucnpITaHEe COCTOUT B TOM, YTO
HayJla4y U3BJIEKAIOT OJIMH LIap, He BO3Bpallas ero oopatHo. HaifTu BeposSTHOCTh TOTO, UTO IIPHU EPBOM
WCIBITAHUU TOSBUTCS OeNbIi map (coObITHe A), Mpy BTOPOM - YepHbIN (coObiTHe B) U mpu TpeTheM -
cunuii (coorprtue C).

5. BepositHOocTH TomamaHus B IENb NPH  CTpeNbOe U3 TpeX OpYyAHHd TaKOBBI:
p1=08; p»=0,7; p3=0,9. Haiitu BepoATHOCTH XOTA Obl O7HOTO nomnajaaHus (coObiTus A) mpu

OJIHOM 3aJIIIE U3 BCEX OPYAMIA.

6. WNwmeercs nBa Habopa netanedl. BeposTHOCTH TOro, 4ro aerTanb IEpBOro Habopa
cranfapTHa, paBHa 0.8, a Broporo - 0.9. HaliTu BEposSTHOCTb TOrO, 4TO B3sATas HayjAady JeTajib (U3
Hay/audy B3sTOro Habopa) - cTaHgapTHASL.

7. Jletanu, U3roTOBIIAEMBIE LIEXOM 3aBOJIA, IONANAIOT I IPOBEPKU UX HA CTAaHJAPTHOCTD
K OJIHOMY UX JIByX KOHTpOJIepOB. BeposATHOCTH TOTO, YTO J€Talb MOMAJaeT K IEPBOMY KOHTPOJIEPY,
paBHa 0.6, a ko Bropomy - 0.4. BeposTHOCTh TOro, 4TO TO/iHas JeTajlb OyJIeT NpU3HaHa CTaHIApTHOU
epBbIM KOHTposiepoM, paBHa 0.94, a BropeiMm - 0.98. I'onHas ngetans npu nposepke Oblia IpU3HAHA
cTa”zapTHOM. HaiiTu BEpOATHOCTH TOTO, UTO 3Ty AETAIb IPOBEPUII IEPBBIN KOHTPOJIEP.

8. BeposiTHOCTH TOro, YTO pacxoj 3JEKTPOIHEPIMH B NPOAOKEHHUE OJIHUX CYTOK HeE
IIPEBBICUT YCTAHOBJIEHHOM HOpMbI, paBHa p =0.75. HailTu BeposTHOCTH TOTO, 4TO B OnMkaiiine 6
CYTOK Pacxo/Jl 3JIEKTPOIHEPTUHU B T€UeHUE 4 CyTOK HE MPEBBICUT HOPMBI.

9. BeposTHOCTh mOpa)xeHusi MUIIEHU CTPEIKOM IIPpU OAHOM BbICTpene p =0.75. Haiitu
BEPOSTHOCTH TOTO, UTO Npu 10 BeICTpeNnax CTPesIOK NOPa3UT MUILIEHD § pas.

10.  BeposiTHOCTH TOrO, yTO nAeTanb He mpouuia nposepky OTK, paBna p=0.2. Haiitu
BEPOSATHOCTH TOTO, 4TO cpeau 400 ciyyaliHO OTpaOOTaHHBIX JeTallell OKaXXeTcs HelpoBepeHHBIX oT 70
1o 100 meranei.

11.  BeposTHOCTB TOrO, YTO J€Talb HE cTaHAapTHa, p = 0.1. HaliTu BEpOATHOCTB TOTO, UTO
cpeau ciny4aiiHo orpaOotaHHbIX 400 neraneil OTHOCUTENbHAs YacTOTa MOSBICHUS HECTaHJAPTHBIX
JieTanel OTKIIOHUTCS OT BeposiTHOCTH p = 0.1 mo aOcomoTHOH BennunHe He 6osee ueM Ha 0.03.

12. Haiitn MareMaTnueckoe 0KMIaHKUE, JUCIIEPCUIO CIIy4aiiHOW BEIMYUHBI X, 3Has 3aKOH
ee pacIpe/ieeHUs

X 3 5 2
p 0. 0 0
1 .6 3
13.  JluckperHas ciydaiiHas BennuuHa X 3a/1aHa TabIuIell pacpeaenenus
X 1 4 8
p 0. 0 0

3

A

Haiitn pynkumio pacnpeneneHus u NoCTPOUTh ee rpaduk.

3.6 IlepeyeHb TUNOBBIX MPAKTHYECKHUX 32IAHUI K 3a4eTy

1. Momneta OporeHa 2 paza. HanucaTts B Bujie TaOIUIIBI 3aKOH PACTIPEEICHUS CITydaiHOM
BeIMYMHBI X - YKCTa BBIMaJeHHH "Tepoa’.
2. 3aBoa ornpaBui Ha 6azy 5000 qoOpokadeCTBEHHBIX U3/EH. BEposSTHOCTD TOTO, YTO B

myTy uzaenue nospeautcs, pasHo 0.0002. HaiiTi BeposITHOCTB TOT0, 4TO Ha 6a3y nMpuOyayT 3 HErOIHBIX
U3JeNusl.



3. Cpennee unciio BbI30BOB, noctynatomux Ha ATC B oqHy MuHyTy, paBHO A1ByM. Haiitu
BEPOSTHOCTH TOTO, YTO 3a 5 MHH MOCTYIHT: a) 2 BbI30Ba; 0) MEHEE JBYX BBI30OBOB; B) HE MEHEE JBYX
BbI30BOB. [I0TOK BBI30BOB IpeIIoiaraeTcs MPOCTEHIIINM.

4. W3 opymusi mpou3BOMUTCS CTpenbOa MO IEeNd JO MEePBOTo MomajaaHusi. BeposTHOCTH
nonagaHus B uenb p=0.6. HaillTu BeposSATHOCTH TOTO, YTO MOMAJaHHE MPOU30MAET MPU TPEThEM
BBICTpEIE.

5. Cryyaiinas BeMUYMHA 33/1aHA TUIOTHOCTHIO PaCIIpeieNeH s
7
0 npu X<——,
2
7 7
f(x)=4acosx mpn —Z<x<Z,
2 2
7
0 npu x> >

Haiitn ko3 dunment a .

6. CrnyuyaitHas BenmuumHa X pachpezelieHa M0 HOPMalbHOMY 3aKOHY. MareMaTudeckoe
OKHMJIaHUE U CPEIHEE KBAAPATUUECKOE OTKIOHEHHE ITON BEIMYMHBI COOTBETCTBEHHO paBHbI 30 u 10.
Haiitu BepositHOCTB TOTO, 4TO X MpPUMET 3HAUYCHHE, TpUHayIexkaliee uaTeprany (10, 50).

7. JlaH 3akoH pacopeneneHus JIBYMEPHOW CHOydailHOM BenuuyuHbl. HalTh 3aKoHBI
pacmpesieNieHus: U YCIOBHbIE 3aKOHBI paclpeieNICHUs] COCTABIISIOIHX.

X
Y X X X3
b2 0.10 0.30 0.20
¥, 0.06 0.18 0.16

3.7 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY

1. Muumas eqununa. KomriekcHeie urcia B anredpanyeckoit hopme. OCHOBHBIE TTOHSTHSA:
BELIECTBEHHAs,, MHUMasi 4YacTH, KOMIIJIEKCHO-COIIPSDKEHHBIE YHMCIA, B3aUMHO - IPOTHUBOIOJIOKHBIE
yucia. ['eomerpuueckast MHTEpIpeTaus KOMIUIEKCHOTO YHCIIa.

JlelicTBUS HaJl KOMIUIEKCHBIMU YHMCIaMHU B alireOpandeckoit popme.
Tpuronomerpuyeckas 1 nokasarenbHas (OpMbl KOMILIEKCHOTO YKCIa.

dopmyisl Diinepa.

JleiicTBUsI HaJl KOMIUIEKCHBIMH YHCIaMH B TPUTOHOMETPUUECKOH opMe.

JlelicTBUS HaJl KOMIUIEKCHBIMU YHMCIaMHU B TIOKa3aTeNbHOM (opme.

Onpenenutenan BTOPOro U TPETHEro NOPsIKa, UX BEIYUCIICHHUE.

Onpenenurenyu n—topsaka. J{OMONIHUTENBHBIE MUHOD, ajaredpandeckoe JIOMOJTHEHHE.
®opmyna Jlamnaca pa3inoxeHus onpeneauTeneil mo 31eMeHTaM CTPOKHU WK CTOJI01A.

9. CaoiicTBa onpenenuTene.

10. [lonsATre MaTpuibl, pasMEPHOCTh W MOPSAOK Marpulbl. OCHOBHBIE BUJIBI MAaTpUIL
(HyneBas, e€AVHWYHAs, [UAroHaJbHAas, TPEYroJIbHAsA, TpANCUUEBUAHAS, TPAaHCIOHUPOBAHHAs).
OcobenHast 1 HEOCOOEHHAsI MaTPHIIA.

NI

11.  Onepauuu Haa MaTpUIAMU: CIIOKEHHE U BbIYUTAHUE MATPUIl, YMHOKEHUE MAaTPHULIbI Ha
YHUCJI0, YMHOXKEHHE MaTPHIL.

12.  Tlonsarue oOpaTHOI MaTpUIlkl, ee HaxoxaeHre. OOpaTuMas u HeoOpaTuMasi MaTpuIa.

13. Cucrembl TMHEHHBIX anreOpandeckux ypaBHeHUNH. OCHOBHBIC MOHATHS: OJHOPOIAHAS U

HEOJAHOPO/IHAS CUCTEMA, PEILICHUE CUCTEMbI, COBMECTHASI U HECOBMECTHAsI CUCTEMA, HEONpeIeJIeHHAs U
olpeziefieHHasl CUCTeMa, MaTpuIla U pacIlupeHHasi MaTpHIla CHCTEMBI.

14.  Meroas! pemieHus TMHEHHBIX anredpandeckux cuctem: Kpamepa u ['aycca.
15. [Tonsitue BekTopa. KosmmHeapHbie, OpTOroHa bHbIE, KOMILUIAHAPHBIE, PABHBIE BEKTOPHI.
16.  Omneparuu HaJ BEKTOPaMU B T€OMETPUUECKOH (hopMe: CIIOKEHHE U BHIUNTAHUE BEKTOPOB,

YMHOKE€HHE BEKTOpA Ha YHMCJIO; CBOMCTBA ONEpAIUH.



17. IIpoctpanctea R? um R®. KoopamuaTel BekTOpa B OPTOHOPMHPOBAaHHOM 0asmce.
Paznoxenue BekTopa B KOOpAMHATHOM opme. J{eHCTBHSI HaJ BEKTOpaMHU B KOOPAMHATHON (GopMme.

18.  HaxoxneHue KOOpAMHAT BEKTOpa MO KOOpAMHATaM Hayana U KoHua. HaxoxneHue
JUTMHBI ¥ HAIIPABJICHHUS BEKTOpA B MIPOCTPAHCTBE.

19. [Ipoeknusa BekTopa Ha ocb. CBOWCTBA MTPOEKIIUH.

20.  CkanspHoe TIpPOU3BEACHHUE BEKTOPOB:  OIPEAEICHHE, MEXAaHUYECKHH  CMBICI,

anrebpanvecKkie U reOMeTpUUeCKrUe CBOMCTBA, IPUMEHEHUSI B MEXaHUKE U T€OMETPHH, BEIUMCIICHUE B
JIEKapTOBBIX KOOPAUHATAX.

21. BektopHoe nmpou3sBeieHHE ~ BEKTOPOB:  OMNPEACIICHHME, MEXaHMYECKUM  CMBICI,
anredpanvecKkre U reOMeTpUUecKue CBOMCTBA, IPUMEHEHUS B MEXaHUKE U T€OMETPHUH, BEIUUCIICHUE B
JIEKAPTOBBIX KOOPAUHATAX.

22. CmemaHHOE TPOM3BEJACHUE BEKTOPOB: OMNpEACICHUE, TEOMETPUYECKUH CMBICI,
CBOMCTBA, IPUMEHEHUE B TE€OMETPUHU, BEIYHCIICHUE B JIEKAPTOBBIX KOOPIUHATAX.
23.  Ilpenmer aHanuTuyeckoil reomerpuu. JlekapToBa cucTteMa KOOpJAUHAT Ha MPsIMOM, Ha

IIJIOCKOCTH U B IIPOCTPAHCTBE. HpOCTGfIHIHG 3aga4un aHAJIUTHYCCKOI reoOMCTPHUU: PACCTOAHUEC MCKIAY
ABYMA TOUYKaMH, ACJICHUC OTPE3Ka B JTAHHOM OTHOLIICHUH.

24.  OOmee NOHATHE YpPAaBHEHUS JMHUM M IIOBEPXHOCTU B JIEKAPTOBOM CHUCTEME,
KJaccu(uKanus JIMHUM U TOBEPXHOCTEH.
25. [Ipsimass nWHHUA Ha TUIOCKOCTH: OCHOBHBIE BHJBI YpaBHEHHH (oOmiee, ¢ yrJIOBBIM

KOB(I)(i)I/II_II/IeHTOM, B OTPEC3KaX, KAHOHUYCCKOC, IIapaMCTPUICCKOC, HeHOJ'IHBIe). Yron MCKAY NPsSAMbIMU,
YCJI0BUA KOJUIMHCAPHOCTHU U OPTOrOHAJIBHOCTH IIPAMBIX. Paccrosane ot TOUukHn a0 HpﬂMOﬁ.

26. Kpusbie BTOporo nopsijika Ha miIOCKOCTH:

27.  OKpyXHOCTb: OIIpe/IeICHHE, KAHOHMYECKOC YpaBHEHHUE, CBOWMCTBA, IOCTPOCHHE.
OKpy>KHOCTb CO CMELICHHBIM [IEHTPOM

28.  Dmurc: oOnpenesieHre, KaHOHWYECKOE YpaBHEHUE, CBOWMCTBA, OJKCIEHTPUCHUTET,
JTUPEKTPUCHI, TOCTPOCHUE. DILTUIIC CO CMEIIEHHBIM LIEHTPOM.

29. l'unepOomna: ompeneneHue, KaHOHWYECKOE YpaBHEHHME, CBOMCTBA, aCHUMIITOTHI,

AKCLEHTPUCUTET, ITUPEKTPUCHI, ocTpoeHue. ConpspkeHHas rumnepbona. ['unepbona co cMeleHHbIM
LIEHTPOM.

30.  Ilapabomna: onpezneneHue, KAHOHUYECKOE ypaBHEHHE, CBOWCTBA, mocTpoeHue. [lapabona
CO CMEILEHHON BEPIINHOM.

31.  IlonsipHble KOOPAMHATHI HA TUNIOCKOCTH. PaziaruHble ciocoObl 3a1aHus INHUI.

32.  IlmockocTh B MpPOCTPAHCTBE: OCHOBHBIE BHJbI YpaBHEHHH (oOliee, HENoJIHbIE, B

oTpe3Kax, Mo TpeM ToukaMm). [locTpoeHue miaockocTell. Yroia MexIy IUIOCKOCTAMH. Y CIOBUS
KOJIJIMHEAPHOCTH U OPTOrOHAIBHOCTH IIOCKOCTEH. PaccTosiHME OT TOUKH 10 MIOCKOCTH.

33. IlpsaMas B MNpOCTpPaHCTBE: OCHOBHBIE BHUJABI YypaBHEHHWH (oOmiee, KaHOHHYECKHE,
napamerpuueckue). [IpuBenenne obuiero ypaBHeHHs NpSIMON K KaHOHHMUYECKOMY BHY. YTOJI MEXIY
MPSIMBIMH, YCJIOBHSI KOJUIMHEAPHOCTH ¥ OPTOTOHAIIBHOCTH NPSAMBIX.

34.  B3aumMHOE pacrnojoXKeHHe NpsIMOM W IUIOCKOCTH B IPOCTPAHCTBE. Y CIOBUSA
KOJUIMHEAPHOCTH ¥ OPTOTOHAIIBHOCTH MPSMO U MJIOCKOCTH. Y CIIOBUE NPUHAIIEKHOCTH JIBYX MPSAMBIX
OJIHOM MJIOCKOCTH, TOYKA MEPECeUeHUs MPSIMON U TIOCKOCTH.

35.  IloBepxHocTH BTOpOro mopsiaka: cdepa, KOHYC, DJUIMIICOMJ, OJHOIOJOCTHBIA H
JBYTOJOCTHBIA TUNEPOOTOUIbI, MUINHAPHI (AIUTUOTHYECKUN, Tapadoaudeckuil runepOoIudecKuil),
napaboIouabl (AITUNTHYECKUN, TUITEPOOTUYECKHA).

36. [lonsiTne mnepeMeHHOW M TMOCTOSHHOM BeduuuHbl. [loHsATHe ¢QyHKIUU: 007acTh
ompeneneHuss U obpa3 ¢ynkuuu. CrocoObl 3amanus (yHkiuu. ['padukn U cBOICTBa OCHOBHBIX
AJIEMEHTapHbBIX (PYHKINH.

37.  Knaccudukanus Gynkuuil. [Tonatus cnoxxHoit 1 oOpaTHOM QyHKIHH.

38. OyYHKIIMY, 33JJaHHbIC TAPAMETPUUYECKHU U B TIOJISIPHOM CUCTEME KOOPAMHAT, MOCTPOCHHUE
uX rpauKoB.

39. XapakTepucTuKa TMOBeICHUs] (PYHKIIMU: YETHOCTh W HEYETHOCTh, HEMPEPHIBHOCTb,
MEPUOJNYHOCTb, MOHOTOHHOCTD, OFPaHUYEHHOCTh U HEOTPAaHUYEHHOCTb.

40. [TonsTre mpenena NepeMeHHOM BETMYMHBI, TIPEIeIT TIOCIEI0BATEIPHOCTA U (YHKITHH B

Touke. CBOMCTBA MMPEACIOB, BBITCKAOMIUC U3 OIIPCACIICHU.



41.  beckoHeYHO MaJible U OECKOHEYHO OoJbIe (QYHKIIMH, UX CBS3b U CBOMCTBA.

42.  IlpenenbHblil IEPEXO] B HEPABEHCTBAX.

43. OCHOBHBIE TEOPEMBI O TIpeeax.

44.  MaremaTuyecKue HEOIPEAEIEHHOCTH U METO/IbI UX PACKPBITHSL.

45. [TepBoIii 1 BTOPOI 3aMedaTesbHbIE TPEACIIbI.

46.  Ompenenenue HENPepbIBHOCTH (YHKIMM B TOuke. HempepbIBHOCTP Ha MHOXKECTBE.
Krnaccudukanus Touek pa3pbia.

47.  Apudmernyeckue CBOWCTBA HEMIPEPBHIBHBIX (PYHKIIMH.

48. TeopeMbl 0 HENIPEPHIBHOCTH CII0KHOW U 00paTHOM (PyHKITHH.

49. CaoiicTBa GyHKIIUN, HEMTPEPHIBHBIX HAa OTPE3KE.

50.  Acumnrotsl rpaduka (QyHKIHH: TOPU3OHTAIbHBIC, BEPTUKAIbHbIC, HAKIOHHBIE M HUX
HaXO0XJCHHUE.

51. 3agaum, NpHUBOASAIIME K MOHATUIO NPOU3BOAHOH. OOmiee MOHATHE MPOU3BOIHOM.
['eomeTpuyeckuii 1 MEXaHUYECKHI CMBICIL.

52.  OcHOBHbIE CBOMCTBA MPOU3BOAHBIX. BbIBO/ TaOIUIIBI IPOU3BOIHBIX.

53. Iloustue nuddepenmupyemorn  ¢yukuuu. Kpurepuih  auddepenunupyemoctu.
Heobxomumoe ycioBue nudpepeHInpyeMOoCTH.

54.  Nuddepenuman, npumeHenue auddepenmana K TpruOIMKEHHBIM BEIYUCICHUSM.

55. [TpousBomubie U auddepeHuanpl BEICIIAX MOPSIKOB. MeXaHUIeCKUH CMBICTT BTOPOI
MPOU3BOIHOM.

56.  OcHoBHBIE TeOpeMbl TU(HEPEHITNATEHOTO HCYUCICHUS: JIEMMA O JIOCTATOYHOM YCIIOBHH
BO3pacTaHus U yobiBaHUS QyHKIMI, Teopembl DPepma, Poms, Jlarpanxka, Komn.

57.  IlpaBuna Jlonurans (mpumenenue auddepeHnnanIbHOr0 UCYUCICHNUS K BBIYHUCICHUIO
MIPECIIOB).

58.  Ilpumenenue nuddepeHIInanbHOTO UCYUCICHUS K MOJTHOMY UCCIICIOBAaHUIO DYHKINN 1
MIOCTPOEHHIO IPahUKOB.

59.  Heobxoaumble W TOCTATOYHBIE YCIOBHUS CYIIECTBOBAaHUS dKCTPEMyMa, BO3pacTaHUE U
yObIBaHUE (QYHKIUH.

60.  Heobxoaumble U TOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS TOUKH MEPErnda, BHITYKIOCTh
— BOTHYTOCTb.

61.  HaxoxIeHue HAaMMEHBIIETO U HanOOJbIIEro 3HaUeHUN (QYHKIMN Ha OTPE3KeE.

62.  JluddepenunpoBanue GyHKIMHA, 3aJaHHBIX HEABHO U TapaMETPHUECKH.

63.  IlepBooOpa3Hass u ee cBoiictBa. OCHOBHas TeopeMa HHTErpajbHOIO HCUUCICHHUS.
HeonpeneneHHbI HHTETpal U €r0 CBOWCTBA.

64.  Ilpocreiimme npueMbl UHTETPUPOBAHMUSA. 3aMEHa IIEPEMEHHOM B HEOIpeleIeHHOM
nuHTerpane. MHTeErpupoBaHue 1o 4acTsM.

65.  BBIBOJ MHTErpajoB OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHIA.

66.  HMHTerpupoBaHue pallMOHAIBHBIX APOOEii.

67.  VHTerpupoBaHHE TPUTOHOMETPUUYECKUX AU depeHInanos.

68.  MHTerpupoBaHHe HEKOTOPHIX UPPALMOHAIBHOCTEN.

69.  3agaun, NpUBOIAIINE K OHATHIO ONIPEAEIIEHHOI0 MHTErpaia. OnpeaeseHHbI HHTETpal,

KaKk Mpeled HHTErPAIBbHBIX CyMM. ['€OMeTpUYecKMii W MEXAaHUYECKHM CMBICI OIPEIAEICHHOIO
MHTETrpaa.

70.  OCHOBHBIE CBOMCTBA ONPEAEIECHHOr0 HHTErpana. Teopema o cpeHeM.

71.  Beluucnenue omnpeaeneHHbx uHTerpanoB. ®dopmyna Heiorona-Jleitbuuma. 3ameHa
IIEPEMEHHBIX B OIPEJECICEHHOM HHTerpasie. IHTerpupoBanue 1o 4acTsM.

72. ['eomerpyueckne W  MEXaHMYECKHE MPUIOKEHUS  ONPEAEICHHOIO HHTErpala.
Brruncnenue IvHbBL AYTH, 10U GUTYPBI, 0O0beMa Tela BpalleHHs.

73.  HecoOcTBeHHBIE WHTErpajabl TMepBOro poaa (Mo OECKOHEYHOMY MPOMEXKYTKY):
OIIpEZICIIEHUE, CXOIUMOCTb, CBOMCTBA, BEIUNCIICHHE.

74.  HecoOCTBeHHBIE HWHTErpajibl BTOpPOro poaa (0T HEOTpaHUYCHHOW (YHKIUHN):
OIIpEIECIIEHUE, CXOIUMOCTb, CBOMCTBA, BEIUNCIICHHE.

75. [Tonste GyHKIMM HECKOJIBKHX TepeMeHHBIX. OOJacTh ONpeneNeHus W 3HAYCHUH.

I'paduxu. [Ipenesn, HENPEPHIBHOCTE.



76.  YacTtHble TpHUpalIECHUs, YacCTHbIE MPOU3BOJHBIE. YacCTHbIE MPOWU3BOJIHBIE BBICIIMX
nmopsakoB. Teopema 0  HE3aBUCUMOCTH  pe3ynbrara auddepeHIupoBaHus OT  MOPsIKa
muddepeHpoBaHus.

77. HuddepeHunpyeMocTh (YHKIIMH HECKOJIBKHUX MEPEMEHHBIX. J[ocTaTodHbBIC yCIOBHS
mudpepeHIPYyEeMOCTH.
78. OKkcTpeMyMbl (DYHKIHUKA HECKOJIBKUX MEpeMEHHBIX. HeoOxomuMble W JOCTATOYHBIC

YCIJIOBUS CYLIECTBOBAHMS.

79. OcHOBHBIE TOHATUS TeopuH ubdepeHINaTbHbIX YypaBHEeHUH: auddepennnansuoe
YpaBHEHHE U €ro MOPAA0K, PElIeHHe, YACTHOE U o0liee peleHre, 0co0oe peleHue.

80. 3amawa Komm pmns muddepeHnmanpbHoro ypaBHeHuss 1-ro mopsnaka. Teopema
CYIIECTBOBAaHMUSA M €IUHCTBEHHOCTH pemeHus 3anaun Komm. [lonstue wactHoro, obuiero, ocoboro
pewenust JudppepeHaIbHOro ypaBHeHus 1-ro nopsaka.

81. MuddepeHnmansHbie ypaBHEHHUS IIEPBOTO MOPSAIKA: C PA3ACISIOMUMUCS TIEPEMEHHBIMH,
OJIHOPOJHBIE, TUHEIHBIE, bepHyiu.

82. JluddepenuumanpHpie ypaBHEHHs BbICIIMX HOpsakoB. 3amada Komm. Teopema
CYIIECTBOBAHUS U €IMHCTBEHHOCTH pelieHus 3a1aun Komu. YactHoe U ob1iiee pereHue.

83. Juddepennumanbupie ypaBHEHHs BBICIIMX TIOPSJIKOB, JIOIMYCKAIONIME ITOHMKCHHE
HOpsAJKA.

84. JluHeiHO 3aBHCHMBICE M JIMHEHHO HE3aBUCHMBIC CHCTEeMbl (QyHKUUK. OmnpenenuTens
Bponckoro.

85. JluHeiiHbIe OJHOPOAHBIE M HEOJHOPOIHBIC MU(QPEepEHIHATbHBIE YPABHEHUS BBICIINX
nopsakoB. CTpyKTypa oOLIero peieHus JMHEHHOr0 0JHOPOJHOTO AU dhepeHInalIbHOro ypaBHEHHUS.

86. CrpykTypa o0OmIero pemeHus JIHHEWHOTO0 HEOJHOPOAHOTO U (depeHITHaTEHOTO
YPaBHEHUH.

87. Jlumeitnple  omHOponmHble  auddepeHHMANbHBIE  YpAaBHEHHS C  MOCTOSTHHBIMHU
KodppuureHTamMu: MeToa Difepa, odliee perieHue.

88. JluneiiHble HeogHOpoOnAHbIE U depeHIanbHble ypaBHEHUS C  IOCTOSHHBIMU
koxpunrentamu. Ob1ee permenue. HaxoxaeHne 4acTHOrO peleHus 1Mo BUAY IpaBoil 4acTu (MeTos
HeomnpeneNeHHbIX KOd(PPUIIUEHTOB).

89. Cucremsl nud¢epeHuanbHbIX YpaBHEHUI: o0lee 1 yacTHOe pelieHue, 3axada Komm,
KaHOHWYECKasi U HOpMaJibHasi CHCTeMbl. MeTOT UCKITIOUEHHUS.

90. IloHsATmMe [ABONMHOrO, TPOMHOIO, KPUBOJIMHEHHOIO, ITOBEPXHOCTHOTO HHTErPajoB.
HeoOxonumoe ycnmoBue wuHTerpupyeMoct. Kinaccel uHTErpupyeMbix (yHKIUH. MexaHHYecKuid,
TFE€OMETPUUECKUN CMBICII.

91. [IonsATHE NBOWHOIrO MHTErpayia, ONpPEAEIICHHE, CBOWCTBA, BBIYHMCICHHE B JIEKAPTOBBIX
koopauHart. [Ipuiio)keHns JBOMHBIX HHTETPAJIOB.

92. KpuBosmHeliHbIE MHTErpaigbl MEPBOTO M BTOPOrO poja, MX CBOWMCTBA, BBIYHUCIICHHUE,
IIPUJIOKEHUS.

93. ®opmyna ['puHa. Beruucnenue miomaneid ¢ MOMOIIbI0 KPUBOJWHEHHBIX HUHTErPAJIOB
BTOPOTO poja. YCJIOBHA HE3aBUCHUMOCTH KPHUBOJMHEHHOIO MHTErpajga BTOPOrOo poja OT MyTH
MHTErpUPOBAHUS.

94.  UYmucnoBble psAnbl: ONPENCIICHUE; TMOHATUSA OCTaTKa psa, YaCTUYHBIX CYMM psja,
CXOAMMOCTH psijia, CyMMBbI psina. Heobxonumoe yciaoBue cxoaumMocTu psiaa. JloctaTouHble TpU3HAKU
CXOJIMMOCTH 3HAKOIOJIOKUTEIbHBIX PSJIOB. 3HAKOUepenyrouuecs: psiabl. AOCOMIOTHAS U YCIOBHAas
cxonuMocTs. [Tpusnak Jleitonuma. Teopema 00 ocTaTkax CXOAIMIETOCS 3HAKOYEPETYIOIIETOCs Psa.

95. ODyHKIIMOHANBHBIA pAl, 007acTh cxoauMocTH. [IoHsATHE paBHOMEPHON CXOJUMOCTH.
CBoiicTBa paBHOMEPHO CXoAsmuxcs psaoB. Teopema Beiiepmrpacca o paBHOMEPHOW aOCONMIOTHOM
CXOAMMOCTH pAJa.

96. CreneHHbIC PsAIBI, 00JACTh CXOAUMOCTH, PAaauyC M MHTEPBAJI CXOAMMOCTH. Teopema
AoGemns. CBOICTBA CTETICHHBIX PSIOB.

97. Psn Teitnopa. Pa3noxeHuss OCHOBHBIX JJIEMEHTAPHBIX (YHKIHMA B CTEIICHHOW PSII.
[TpuMeHeHHEe CTENIEHHBIX PSIIOB K NMPUOIMKEHHBIM BHIYHUCICHUSM.

98. Psn @ypoe. Ycenous dupuxie pa3noxuMocTd B psia Dypee. Paznoxkenne GyHkmuii B
psan @ypre Ha HHTEpBaIax (— T, 7[), (-1, 1), (0, ]), paznoxkeHue YETHBIX M HEUCTHBIX (DYHKITHHA.



99. [Tonste QyHKIMN KOMIUIEKCHOW mepeMeHHOW. OCHOBHBIC 3JIEMEHTapHbIC ()YHKIIUM.
[TonsiTue npezena, HEMPEPHIBHOCTH.

100. HuddepennupyemMocTs GYHKIIMM KOMIUIEKCHOM mepeMeHHor. YcnoBus Komm-Pumana
AHATTUTUYHOCTH (DYHKITHH.

101. HHTerpan B KOMIUIEKCHO# o0nacT. MHTerpansHbIe TeopeMbl U hopmyisl Ko,

102. H3onupoBaHHBIE OCOOBIC TOUKH. BBIUETHI M X IPUMEHEHHS.

103. IIpeobpazoBanue Jlammaca. Knacc opuruHanoB u nzobpaxeHuii. OCHOBHBIE TEOPEMBbI
OIIEPAL[MOHHOT0 UCUUCIICHHUS.

104. Tabnwuia n300pakeHNU OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUH.

105. IIpuMeHeHHE ONePAIMOHHOTO UCYHUCIICHUSI K PEIICHHIO MU PepeHITNaTbHBIX YPaBHEHUI
U cucteM TudepeHIHaTbHbIX YPAaBHECHHIA.

3.8 Hepeqeﬂb THUIIOBBIX IMTPOCTBIX MPAKTUYIECCKUX 3aJaHUH K IK3aMEHYy

K paznenam 1-5

1. N3o0pasutk reomerpuuecku: z; = I+ i, z2=- 3+7i, z3 = 2. Beraucnurs 27 - 22.
2. BbraenuTh 1€HCTBUTENBHYIO U MHUMYIO YAaCTH KOMITJIEKCHOTO YUCIIa — -
—i+

3. Haiitu 3nauenue Beipaxenus: AB —2C, ecnu

-11 0-12 I 0 -1
A= , B= , C= -

2 4 1 01 4 1 2
4. PemmTh cucTeMy JIMHEWHBIX ypaBHEHUH 1 2X; +3x, —4x; = 20,
3x1 - ZXZ - SX3 = 6.

5. OnpenenuTh, NMpPH KAKOM 3HAYEHMH R BEKTOpeld W b OyIyT OpPTOrOHAIBHEL,

KOJUTMHEapHsbl, eciiu a ={2, -1,3}, b=—i +R;‘ +2k.
6. BrIsicHUTB, KOMITTaHAPHBI U BeKTOpHl a = (-1, 3, 2), b =(2,-3,-4), ¢ =(- 3, 16,6)?
7. Jlexxat mu ToukuA(- 1, 0, 1), B(3, 4, - 1), C(1, 1, 0), D(2, - 2, 3)B oxHo# Tu10cKoCTH?
8. JlaHbl KOOpIMHATHl BEPIIMH NHUPAMUJbL: A(S,—l, 2), B(l,—2, 3), C(O, 1, 1), D(2,3,3).
Haiitu 06bem mupamunsr ABCD.
9. HaiiTi MOMEHT CHJIBI F={-3, 1, 1} , npunoxxennoii B Touke A (1, 2, - 1), OTHOCUTENBHO
touku B (1, 3, 1).
x+2 y-=2 z+3
-3 4 0
11.  Haiitu yroa Mexxay nOpsMbIMHU Ha TUIOCKOCTH: X — ) = 0, 2x+y — 1=0. ITocTpouts npsmsle.
12. [TocTtpouTh TPEYrONBHUK C BEpPIIMHAMU A(— 1,3, 1), B(2, 1, 0), C(S, 4, 2). Haiitu
ypaBHEHUE TIOCKOCTH, IPOXOAsIIeH uepe3 Touku 4, B,C .

(42 =D |

10.  IlocTpouTh NpsIMyIO B IPOCTPAHCTBE

13. BbIACHUTH THII INHUK U TOCTPOUTH €€:

16 9
14.  BBIACHUTH THII IMHUH U IOCTPOUTH: 2y = x> +6x+4 .

. x-3
15.  Haiftu acumnrotsl rpaduka QyHKIHU ) = Pk
+
2 .
3x” =5 . smé4x .. x?

16.  Berumemurs lm ————, , ,
x>0 5x” +2x—3 x>0 tg3x  n>ol—cosdx

2/5
_ 2
17. BHIYMCINTL  NIPOM3BOJHBIE  (QyHKIMHA: y=x’y1—x> y= (x S 4+2x—3x? - —j
’ X
_ 4sin3x

e2x




K paznenam

6-10

1. Beruncnuth HCOMPCACIICHHBIC MHTCTPAJIbI:

42 dx:

I\/ 2x2+9,

xdx ) xdx J'(Z dx3) -Je Tdx J.xsln(l X )d Jln xd I 3dx
. x

b

2. BerunciuTh 1omaas GUrypsl, OrpaHUYEHHON IMHUAMHU y=¢*,y=¢ *, x=1.

0

3. BeIurcIuTh HEeCOOCTBEHHBIN HHTETPa I edx.

0

_ Y 1oz 1oz _ z
4. Tlokasatk, 4T0 GYHKIUMSA Z =~ YIOBJICTBOPSET YPABHCHHIO ——— ——
( —-y )5 xXox y 8y y
5. PemiuTh nMUHEWHBIE OJHOPOAHBIE MU G epeHIINaTbHbIC YPAaBHEHUS:
a) y'—y=0; 0) y"+2y'+y=0; B) y"+4y"+13y'=0.
5. Pemute quddepeHimanbable ypaBHEHHUS IEPBOTO MOPSIIKA:
2
1+ =e; V' +2y=e; 2x\/1-y* = y'(1+x7); y' += y—% y'= i+y2
+Xx
Y =Z==x, y()=0
x
6. Pemute muddepennmansabie ypaBHEHUS, JONYCKAIOIIUE TOHMKEHHE TIOPSIKA:
a) 0" =(1+2x*)y'; 6) " =2"+1.
1
7. Berauciuth ”ycos2xydxdy; D:y Zg,y =T,X= E,x =1.
D
0 V1-x e
8. W3MEeHUTD TOPSIIOK HHTETPUPOBAHHSI j I f (xy)dxdy+_[ I f (x, y)dxdy.
G000 0 0
9. Berunciauts if (xy+ x+ y)dx +(xy — y)dy, ecmn L — KOHTYp TpeyroJbHIKa C BEPIIMHAMH

A(0,-1), B(4,3),

L

C(-1,2).

4 MeToauyeckne MaTepHaJIbl, ONpeesolue NPpouea1ypy olleHMBaHUsA
3HAHUIi, YMeHUIi, HABLIKOB M (MJ1H) ONBITA AeATEeJHbHOCTH, XapaKTePHU3YIOIHNX

ITalbl (l)OpMHpOBaHI/Iﬂ KOMIIeTeH Ml

B Tabnume mnpuBeneHbl ONUCAaHUS MPOLELYpP TPOBENEHHS KOHTPOJIbHO-OLEHOUYHBIX
MEpPONPUATHH M TPOLESYp OLEHUBAHHUS PEe3yJbTaTOB OOYyYEHHUS C MOMOIIBIO CIITAHUPOBAHHBIX
OLICHOYHBIX CPEJICTB B COOTBETCTBUU C paboyeil MporpaMMoil TUCIUTIIHHBI

HaumenoBanue
OLEHOUHOTO OnucaHus npoueaypsl IPOBEAECHUSI KOHTPOJIBLHO-OLIEHOYHOTO MEPONPHSITUS
cpesicTBa U MPOLEYPbl OLICHUBAHUS PE3yIbTaTOB 00yUCHHUS
[IpenopxaBarensb He MEHe, YeM 3a JIBe HEAEHN 10 cpoka 3amuTsl PI'P nomkeH cooOmmTe kax oMy
oOyuatomemycsi Homep Bapuanrta PI'P. 3amanuss PI'P  BbuioKeHBI B 3JEKTPOHHOH
nHdopmannonHo-obpazoBarensHoit cpene KpWKT HpI'VIIC, mocrymHo#i oOyuaromemycs
PacuetHo- yepes ero JU4HbIi kabuHeT. PI'P noimkHa ObITH BBINOJIHEHA B yCTAHOBIICHHBIN ITpENoiaBaTeIeM

rpaduueckas pabdota
(PTP)

CPOK W B COOTBETCTBUU ¢ TpeboBaHusMU K odopmiienuto PI'P (TexcroBol m rpadudeckoit
gacTei), copmynupoBaHHbIME B [lonoxennn «TpeboBanuss K OQOPMIICHHUIO TEKCTOBOW W
rpaduueckoit moxkymeHtanmmu. HopMmokoHTposib». PI'P B Ha3HaueHHBI CpPOK CHAIOTCS Ha
npoBepky. Ecnu mpexycmotpena yctHas 3ammura PI'P, To oOyuaromuiicss oOBICHSIET pelieHne
3a[a4, yKa3aHHBIX [IPerojaBaTe]IeM U OTBEYAET Ha €r0 BOIPOCHI

JlomammHee 3agaHue

(13)

JomamHee 3aaanue (o0Iiee, MHOTAA WHINBHYaTbHOE) BbIIaeTCs 00yJaomuUMCs Ha 3aHATHH U
IIPOBEPSIETCSI BO BPEMSI CJICAYIOIIETO 3aHATHS, PH HEOOXOIUMOCTH 00CYKIAETCS Y TOCKH




IIpenonaBaTens HE MEHE, YEM 3a HEAEIIO IO CPOKA BBITOJIHEHHSI KOHCIIEKTa JOJKEH JOBECTH 10
CBeNleHHsl O0y4aromMXcsi TeMy KOHCHEKTa M yKa3aTh HEOOXOAMMYIO y4eOHYIO JUTEpaTypy.
Templ m mepedeHbP HEOOXOAMMOI YUeOHOH JNHTEepaTypsl BBUIOKEHBI B AIEKTPOHHOMN
nHpopMannonHo-oOpazoBatensHOr cpene KpWKT HpI'VIIC, moctymHOW oOydaromemycs
yepe3 ero JM4YHbIM KaOmHeT. KOHCHEKT momKeH OBITh BBINOJHEHBl B yCTaHOBICHHBIN
npenoaaBaTeneM cpok. KoHCIIEKThI B HA3HAYEHHBIM CPOK CAAIOTCA Ha IPOBEPKY

BrimonHenne 3agannii peKOHCTPYKTUBHOTO YPOBHS, MIPEIYCMOTPEHHBIE pabodeii mporpaMmmMon
3agaHus JVCHUIUIMHBI, TPOBOIATCA B paMKax IPAKTHIECKOW ITOATOTOBKH. Bo BpeMs BBIOTHEHHS
PEKOHCTPYKTHBHOTO 3a7aHUi HEOOXOIMMO TOJIB30BAThCS YICOHNKAMH, CIIPAaBOYHUKAMH, KOHCTIEKTAMH JICKIIHH.
YPOBH:A [Ipenoxasarenb 1OBOIUT 1O 00YYAIOMIMXCS: TEMY, KOJINYECTBO 3alaHUH U BPEMsI BBITIOJIHEHUS
3alaHui

Koncmekt

Jliss opraHM3alMy ¥ TPOBEIEHHS MPOMEXYTOYHOW aTrrtectamuu (B (opme 3adera/sK3aMeHa)
COCTABJISIFOTCS. THIIOBbIE KOHTPOJIBHBIE 3a[JaHMsl UM MHbIE MaTepuabl, HEOOXOAUMBbIE JUIsl OLEHKHU
3HaHWI, YMEHUH, HABBIKOB M (WJIM) OMBITA JAEATEIBHOCTH, XapaKTEPU3YIOLINX 3TAIbl (GOpPMUPOBAHUS
KOMIIETEHIMH B IIpoliecce OCBOECHUS 00pa30BaTeIbHON MPOrPAMMBI:

— MepeueHb TEOPETHUECKUX BOIIPOCOB K 3aUeTy/IK3aMeHY ISl OLIEHKH 3HAHUM;

— MepeyeHb TUIIOBBIX MPOCTHIX NPAKTUYECKUX 3aJlaHUH K 3a4eTy/3K3aMeHy JUIsl OLIEHKH YMEHUH;

— MepEeUYeHb TUIOBBIX MPAKTHUYECKUX 3aJaHUN K 3a4eTy/IK3aMeHy JJIsl OICHKH HABBIKOB M (WJIN)
OIIbITA EATEILHOCTH.

[lepeueHp TEOpETUYECKUX BONPOCOB W MEPEYHM THUIOBBIX MPAKTUUECKUX 33JaHUNA pPa3HOIO
YPOBHS CIIO)KHOCTM K 3ayeTy/3K3aMeHy oOydaroluecs IOJIy4aloT B Hayaje ceMecTpa uepes
AJIEKTPOHHYIO0 HH(popManmoHHO-00pazoBatenbHyto cpeny KpHXKT HpI'VIIC (nuunbni kaOuHET
oOyuatorerocs).

Onucanue npoueayp NpoBeieHUsi MPOMEXKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

[Ipn mpoBeneHUM TPOMEKYTOUHOW aTTecTanud B (opme 3adera TpernojaBaTeib MOMXKET
BOCITIOJIb30BAThCS PE3yJIbTaTaMK TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTpa. OleHOYHbIe
CpCaAcTBa W THUIIOBBIC KOHTPOJIBHBIC 3aJlaHUs, HWCIIOJB3YCMBIC NPU TCKYIIEM KOHTPOJIC, IMO3BOJAIOT
OLICHUTH 3HAHUS, YMCHHUS U BIIJICHUSI HABBIKAMU/OIBITOM JIEITEILHOCTH OOYUYAIOIIMXCS P OCBOCHUHT
muctuiuiiHel.  C TENIBI0  WCTIOJB30BaHUS  PE3YJIbTAaTOB  TEKYIETO KOHTPOJISI  YCIIEBAEMOCTH,
MPEeToIaBaTellb  MOJCUUTHIBACT CPEIHIO OICHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMITCTCHIIUH
oOyyarorierocs (Cymma OIeHOK, MOTyUYE€HHBIX 00yUJatoImMUMCsl, IETUTCS Ha YHCIIO OIIEHOK).

[IIxana u KpUTEpPUH OLIECHUBAHMS KOMIIETEHIIUI B PE3YJIBTATE
U3y4YeHUs JUCLUIIINHBI IIPU ITPOBEACHUH IIPOMEXYTOYHOM aTTeCTalluu
B (hopMe 3aueTa Mo pe3yabTaTaM TEKYIIEro KOHTPOJIS

CpenHsisi OLIeHKa YPOBHSI C(hOPMUPOBAHHOCTH KOMITETCHIMI
10 pe3yabTaTaM TeKyLIero KOHTPOIIs
Omnenka He MeHee 3,0 M HET HU OAHOM HEYIOBICTBOPHUTEIBHOM OIICHKH IO TEKYIIEMY
KOHTPOJIIO
Omnenka menee 3,0 wium moilydeHa XOTS OBl OJHA HEYIOBJICTBOPHTEIBbHAS OIEHKA IIO
TEKylIeMy KOHTPOJIO

Ornenka

«3a4YTCHO»

«HEC 3a4YTCHO»

Ecim omnenka ypoBHsSI C(HOPMHPOBAHHOCTH KOMITETEHITUI OOYYarOIIerocss He COOTBETCTBYET
KpUTEPUSIM TMOJIYICHHUS 3a4eTa, TO 00YJArOIIHIACS CJaeT 3a4erT.

3adeT npoBOoAUTCSA B hopMe cobeceIoBaHuS TI0 MTEPEUHI0 TEOPETHISCKUX BOITPOCOB M THITOBBIX
MPAKTUYECKUX 3amady (He Ooree JOBYX TEOPETUYECKHMX W JBYX NPAaKTHUYECKHX) HWIU B (dopme
TecTupoBaHus. [lepedyeHb TEOPETHYECKMX BOMPOCOB W IMEPEUYCHb THIIOBBIX NMPAKTUYECKUX 3aTaHUN
pPa3HOTO YPOBHS CJOXXHOCTH OOydaromuecs MOJIy4aroT B Haudaje CeMecTpa dYepe3 IJICKTPOHHYIO
nHpopMmannonHo-oo6pazoBatenbHy0 cpeny KpKT Upl'YIIC (muunbiii kabuHET 00yJaronierocs)

Onucanue npoueayp nNpoBeaeHusi MPOMeKYTOUHOM aTTecTanum B popme IK3aMeHa
U OLICHUBAHUS Pe3y/JIbTATOB 00y4eHMsI




[TpomesxyTouHas aTTecTanus B GopMe sK3aMeHa IPOBOJUTCA IIyTEM YCTHOTO COOECEeJOBAHUS 10
ounieram. buiieTsl cocTaBieHbl TAKUM 00pa30M, YTO B KaXKABIH U3 HUX BKJIIOYAJ B c€0sl TEOpETUUYECKUE
BOIIPOCHI U IIPAKTUUECKUE 3aJaHUS.

buner conep>xut: ABa TEOPETUUECKHUX BOMpPOCA AJIs OLIEHKH 3HaHUU. TeopeTnyeckue BOMPOCH
BBIOMPAIOTCS U3 TMEPEUHS BOIPOCOB K 3K3aMEHY; TPU MPAKTHUECKUX 3aaHUs: ABA U3 HUX JUISI OLEHKH
yMeHHH (BBIOMpAIOTCS U3 MEpPEeuHs TUIOBBIX MPOCTBIX MPAKTUYECKUX 3aJaHUM K AK3aMEHY); TPEThe
MPAKTUYECKOE 3aJ]aHNe JUI OIICHKH HABBIKOB U (MJIM) OIBITA JESTEIBHOCTH (BBIOMPAIOTCS U3 TEPEUHs
TUIOBBIX MPAKTUYECKUX 3a/IaHUN K SK3aMEHY).

Pacnpenenenne TeopeTHYECKUX BONPOCOB M MPAKTHUYECKHUX 3a/laHUi MO SK3aMEHAlMOHHBIM
OuseTaM HaxOJUTCA B 3aKPBITOM JUI 00yJaromuxcs gocryne. PazpaboTaHHbI KOMIUIEKT OUeToB (25-
30 OmieTOB) HE BBICTABISETCS B AJEKTPOHHYIO MH(GOPMAIMOHHO-0Opa3oBarenbHyto cpeny KpH KT
NpI'VIIC, a xpanutcs Ha kKadeape-pazpadorunke @POC nHa 6ymaxknom Hocutene B coctabe POC mo
JTUCIUIINHE.

Ha sx3amene oOyuaromiuiicst 6eper OuieT, Ui MOArOTOBKH OTBETA Ha dK3aMEHAIIMOHHBIA OHIIeT
oOyuarolemMycs OTBOAMTCS Bpemsl B mpenenax 45 mMuHyT. B mpoimecce oTBera oOydaromierocs Ha
BOIIPOCHI U 3aJjaHusl OujIeTa, IpernoaaBaTeb MOXKET 3aaBaTh JOMOJIHUTEIbHbIE BOIPOCHI.

Kaxxaplii Bompoc/3ananue Ouiera OIEHUBAeTCS IO YeThIpeXOaJUIbHOM cucTeMe, a Jasiee
BBIUUCIIICTCS CpeHee apu(pMeTHIecKkoe OlEeHOK, MOMYyYeHHBIX 3a KXl Borpoc/3ananue. Cpennee
apudmeTryecKoe OIEHOK OKPYTIISIETCS 10 LIEJI0ro MO MpaBUjlaM OKPYIJICHHUS.

Oo0pa3zen IK3aMeHAMOHHOT0 OMJIeTa

_‘ JK3aMeHaAIMOHHBII Outer Ne 1 VYTBepxkaao:

2021-2022 o JMCHMIIVIMHE «MaremMaTukKa» 3aBeHyIOIHHﬁ Ka(i)eﬂpof/i
yueOHbIi Toj cnennanbHocTs ITT « » KpOKT UpI'VTIC
II cemectp

IlepBooOpasHas. HeonpeneneHHbI HHTErpai U €ro cBoicTBa.
JuddepennunanbHble ypaBHEHUs epBoro nopsijika. OCHOBHbIE MOHATHS U onpeenenus. Teopema
CYIIECTBOBAHUS U €ITUHCTBEHHOCTH pelieHus U PepeHIIMaTIbHOI0 YpaBHEHUS IEPBOTO MOpsAKa.

1
3.  Bpruuciauth jjycos2xdxdy;D:y=£,y:7z,x=—,x:l.
5 2 2

N —

4.  Haiitu miomaae GUrypsl, OrpaHU4E€HHON JIMHUSAMU y2 = 9x, y= 3x.

5. Pemmts quddepenunanbHoe ypaBHEHHE y” + 4y’ + 3)/ =e *.

B mpomexyTodHoil arrectanmmu B (GOpMe dK3aMEeHa MOXKET HCIIOJIb30BaThCS TECTUPOBAHUE
(KOMITBIOTEPHBIE TEXHOJIOTUH).

B stom ciydae, 1715 mosTydeHus: OLEHKH 3a 3K3aMeH HeoOXO0IMMO B TeueHHue 45 MUHYT NpONTH
TecTupoBanue. B tect Bxoaut 30 BompocoB. {7 MOTOKUTENHEHON OIIEHKH HEOOXOAUMO OTBETUTH HA
TecToBbIE 3aanusa He meHee 70%.




