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1. leap 1 33724 TUCHUILJINHBI
Heabo wusydeHuss IUCHUILUIMHBI «MaTeMaTtuka» sBiseTcss (popMHUpOBaHUE
MaTeMaTU4YECKON KYJIbTYpbI, O]l KOTOPOM MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH
JUYHOCTH HCTMOJIb30BaTh B MPO(ECCHOHATBHON NESITEIBHOCTH MPUOOPETEHHYIO
COBOKYITHOCTh 3HAHUW, YMEHHMH W HaBBIKOB HCIIOJIb30BAaHUS MaTeMaTHYECKUX

METOI0B B chepe npodeccuoHalbHON NeSATEeIbHOCTH. PackpriTue
WHTEJJIEKTYAJIbHOTO  TMOTeHIUana, (OpPMUpPOBAaHHUE TOTOBHOCTH K aKTHUBHOM
npodecCuoHaTBHOM 51 COLMAIBHOU JESTEIIbHOCTH, CUCTEMHOCTb

Mpo(eCCHOHATHHOTO MBITIUICHHS], WHHOBAIIMOHHOW OTKPBITOCTH, CHOCOOHOCTH K
CaMOCTOSITEIPHOMY  TIPUPAIICHUIO UMEIOIUXCA 3HAaHUW W aJanTaluu K
MU3MEHSIOMUMCS YCTIOBUSM MPOQPECCUOHATHHON JeATeTbHOCTH PAacCMAaTPUBAIOTCS B
KaueCTBE MPUOPUTETA.

3agauyaMu AU CHUTLTHHBI SBISTFOTCS

dbopMHpOBaHUE CHCTEMbI 3HAHWW, YMEHUN W HABBIKOB 110 OCHOBHBIM pa3jiejiamMm
BBICITICH MaTeMaTUKU U MaTEMaTUYECKON 00paboTku nHPpOpMaInu;

MPUBUTHE HABBIKOB COBPEMEHHBIX BUIOB MATEMATHUYECKOTO MBIIUICHHUS;

UCITOJIb30BAaHUE MAaTEMaTHYECKHMX METOJOB W OCHOB MaTEMaTHYECKOTO
MOJICIIUPOBAHUS B IPAKTUUYECKOMN JACSITCIBHOCTH;

CTUMYJIMPOBAaHUE CAMOCTOATEIBHOW pabOThl IO OCBOCHHIO COJACPIKAHHMS
JTUCITUTUTMHBI 1 (YOPMHUPOBAHHUIO HEOOXOIUMBIX KOMITCTCHITHH.

2. MecTo nucuuniinHbl B cTpykType OOII

JlucrumiHa OTHOCUTCS K 00s13aTenbHOM yactu bioka 1 «Jlucrumamasl (MOTyIH)».
J{ns OCBOCHUS TUCUUILUIMHBI « MaTeMaTruka) CTYAEHTBI UCIOJIb3YIOT 3HAHUS, YMEHHUS
U HaBBIKM, CQPOPMUPOBAHHBIE B XOJE W3YyUYCHHs] MATEMAaTUKH B MpPOIecce
TOBY30BCKOTO 00yueHus. OCBOCHHE NAaHHOMN JHMCIHMIUIMHBI SBISETCS HEOOXOIUMOM
OCHOBOW  JUIA  TMOCJHEAYIOLIEr0  M3YYECHHUS  JUCLHMIUIMH,  COIPSDKEHHBIX  C
poeCCHOHAILHBIMU CTaHAapTaMd U TPO(MIbHON HampaBiIeHHOCTHhIO. OCBOCHHE
JAHHOW JUCIUIUIMHBI  SBJISIETCS HEOOXOAMMOW OCHOBOW IS  TOCJIEAYIOIIETO
OCBOCHHS CIENHUAIBHBIX JUCHUIUIMH MNPpodecCHOHANIBHOTO IuKia. [lomyueHHbIe
3HaHUS HEOOXOIUMBI ISl M3y4YeHUs JuCHUIUIMH: «Mexanuka», «WHxeHepHas
rpadukay, «Metponorus u craHaaptuzanus», «CONMpOTUBIEHUE MaTEPHAIOBY,
«I'mapaBnuka», «JleTaam MalmMH U OCHOBBI MX KOHCTPYUPOBAHUS», «MOHHTOPHHT
cCpeabl OOUTaHUS.

3. [lnanupyemble pe3yabTaThl 00y4eHHUsI 0 TUCIUILTHHE.
3.1 Ilnanupyemblie pe3yJabTaThl 00y4eHUsl N0 JUCHUIIHHE.

Komnerenuusi, 3akpensienHas 3a fucuuniannoi B OXOII:

OIIK-1. Cnocoben yuumvieamo cospemermvle MeHOSHYUU PA3EUMUSL MEXHUKU
u mexHonocuil 6 obaacmu  obecneyenuss mexHocgepHou  bezonacHocmu,
UBMEPUMENIbHOU U BbIYUCTUMENbHOU MEXHUKY, UHDOPMAYUOHHBIX MEXHON02Ull 8
obracmu npogeccUoOHAIbHOU OesTMeNbHOCMU, CEA3AHHOU C 3aUuUmol OKpylIcaowell
cpeovl u obecneyeHuss 6e30nacHOCMU Yen08eKda.



NuHaukaTopbl KOMIETEeHIUH, 3aKpenIéHHbIe 3a nucuuniannoit B OXOII:
NOIIK-1.4. /lemoncmpupyem 3Hanus u annapam, ONUCLIBAIOWUL OCHOBHbIE
3aKOHOMEPHOCMU, Oelticmayrouue 8 NPopeccuoOHaIbHOU 0esImenlbHOCU.
IHoka3zaTenn oueHUBAHUS HHAUKATOPOB T0CTHKEHUS KOMIIETEHIIUN
3HaTh:

31. OcHOBHBIE METOBI MATEMAaTUYECKOIO OMKMCAHUS U Pa3/IEIOB MaTEMAaTHKH,
METOABl MAaTEMaTUYECKOTO aHalu3a M MOJEIHPOBAaHUA, TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHHS.

32. OcCHOBHBIE MaTeMaTUYECKHE METOAbl 00paOOTKH SKCIEPUMEHTATBHBIX
JAHHBIX, OCHOBHBIC MaTEMAaTHUYECKUE MOJEIM U TMPUHLUIBI WX TOCTPOCHUS,
OCHOBHbBIE€ METO/Ibl KOJTMYECTBEHHOTO M KAYECTBEHHOTO aHaIM3a

YMmers:

V1. Pemiatb aHaJIUTUYECKHMMH METOJAaMHU OCHOBHBIE 33Jayd JIMHEHHOU
anreOpsl M aHATUTUYECKONM TeOMETPUM, MATEMaTUYECKOTO aHain3a, TEOPHH
OOBIKHOBEHHBIX MU (PEepeHIINATbHBIX ypaBHEHUH W PSJIOB, CTaTUCTHUYECKOM
00paboTKH HAOIIOACHUI.

V2. Hcnonp3oBaThb TEOPETHYECKUE 3HAHMS B MPEJAMETHOW 00J1acTu;
JIOTUYECKUE CBSI3U TpH (POPMYTMPOBAHUU TMOUCKA IO COJEPKAHUIO H3YdaeMBbIX
pa3ziesoB MaTEMATUKU C YYE€TOM crienu(UKU po(ecCHOHaIbHOM 1ESTeIbHOCTH.

3.2. TexnoJioruu, odecneuynBawye popMupoBaHue KOMIETEHIM I

[IpoBeneHne JEKIMOHHBIX 3aHATUN, IPAKTUYECKUX 3aHATHM. ABTOpPCKHE
[eAarorn4ecKue TEXHOIOTUH.

4. Tpy10eMKOCTh TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

OUHAS ®OPMA OBYUYEHU A
Ta6Jmua la. PaCHpC,Z[CJICHI/IC TPYAOCMKOCTH AUCIHUIIIMHEBI I10 BUAAM qu6H0ﬁ
paboThI
Bun yueoHoil paGoThl 3adeTHbIe AxaeMHYecKHe 9achl
€IMHU LI
O0mast TPy10eMKOCTh THCIIUTLIMHBI 12 432
AyauTopHbIe 3aHATHS (BCEro) 210
B toMm uncne:
Jlexn 90
[pakTuueckue 3ausatus (I113) 120
JlabopartopHsie pabots! (JIP) HE TIPETyCMOTPEHBI
CamocTosiTeIbHAs padoTa 00y4aoIUXCA 150+72 (3x3)
(Bcero)
B toMm uncne:
KypcoBas pabora HE MpeyCMOTpeHa
KypcoBoii npoekt HE NMPEelyCMOTPEH
PacueTtHo-rpadudeckue paboTh HE MPETyCMOTPEHBI
JIpyrue BUABI CaMOCTOSATEIBLHON paboThI:
- IOJITOTOBKA K TIPAKTHYECKUM 3aHSATHSIM U 90
TecTaM
Texymuii KOHTPOJIb YCIIEBAEMOCTH U 40
MPOMEKYTOUYHAs aTTECTAIUs (3a4eT)
Texymuii KOHTPOJIb YCIIEBACMOCTH H 20472 (9k3)




3adyeTHDBIE AKkaaeMHYecKHe 4achl

CAMHUIbI

Bun yueoHoi1 paGoThl

MIPOMEKYTOUHAS aTTECTAITHS (9K3aMCH)
I[IpakTHYeckasi MOATOTOBKA NMPHU Peain3alun 0
JMCIUIJIMHBI (BCEro)

5. CTpykTypa H coaepxkaHue JUCHUILTHHBI

5.1. CTpyKTypa IMCUMILINHBI

OUYHAS ®OPMA OBYUYEHU A
Tabnuna 2a. Moynu TUCIUTUIMHBL, TPYA0EMKOCTh B YacaxX W BUbI Y4eOHOUM pabOThI
Ne HaumenoBanne Tpya-Tb Jlekuun HpakTHy. JIao. Cam.
MOYJIst Yachl 3aHATHSA padoThI pa6ora
1 cemectp
1 DneMeHThI THHEHHOH
anreOpel 32 6 6 - 10+10(3k3)
2 DJIEMEHTBI BEKTOPHOM 16 4 4 i 4+4(oK3)
anreopsl
3 KomrutekcHble uncna
20 6 6 - 4+4(3K3)
4 DneMeHThI
aHAIUTUYECKON 36 7 7 - 12+10(x3)
TEOMETPUH
5 [Ipenen u
HEIPEPBIBHOCTH (DYHKIIUH 40 7 7 - 18+8(9K3)
OJIHOM MepeMeHHON
Beezo uacos sa 1 144 30 30 - 48+36 (913)
cemecmp
2 cemecTp
6 HuddepenunansHoe
ucuucienne QyHKIUH 28 8 8 - 12
OJIHOM IepeMEeHHOU
7 HudbdepennuanpHoe
ucuuciacHue GyHKIui 36 10 10 - 16
HECKOJIbKUX MEPEMEHHBIX
8 WnTerpansHoe
ucuuciacHue GyHKIui 44 12 12 - 20
OJHOM MepeMeHHON
Bcezo uacos 3a 2 108 30 30 i 48
cemecmp
3 cemecTp
9 OOBIKHOBEHHEIC
IudQepeHuInansHbIe 53 7 14 - 14+18(3k3)
YpaBHCHUS
10| Hucnossie u 55 8 16 : 13+18(x3)
(YHKIIMOHANBHBIC PSJIBI
Beeco uacos 3a 3 108 15 30 : 27436 (ox3)
cemecmp
4 cemectp
11 Teopust BeposiTHOCTEH 33 6 12 - 15
12 DeMeHThI } 39 9 18 i 12
MaTeMaTHIeCKON




Ne HaumenoBanne Tpya-Tb Jlekuun HpakTHy. JIao. Cam.
MOYJIsI Yachl 3aHATHS paGoThI padora
CTAaTHCTUKH
Bceeo uacos 3a 4 79 15 30 i 27
cemecmp
Bcero Ha nucinmminay 432 90 120 150+72(3K3)

5.2. Coaep:xkanue T CHUILTHHBI

MOAVYJIb 1 «JneMeHTHI JINHEHHOH aJredpbn»

CucreMbl JMHEMHBIX YPAaBHEHMI; CBOWMCTBA JIMHEWMHOW 3aBUCUMOCTH; PaHT
MaTpUILIbL; ONPENEIIUTENN, UX CBOWCTBA U IIPUMEHEHUE K MCCIIENOBAHUIO U PELICHUIO
CHUCTEM JIMHEVUHBIX YPABHCHUU.

MuHopel U anredpandeckue JOMOJHEHUs. MaTpuIilsl U JICUCTBUS HaJ HUMHU.
Pemienne cucrempl anreOpanueckux JHMHEHHBIX YypaBHeHUM MeTojoM Kpamepa,
['aycca, ¢ momomipto 00paTHOM MaTpuibl. BekTopHble mNpocTpaHcTBa; 0Oazuc u
Pa3MEPHOCT.

MOAVYJIb 2 «1eMeHTbI BEKTOPHOIi aJIredpbh»

BekTopsl B NpsIMOYToOJIbHOM CUCTEME KOOpAMHAT. JIMHEHHBbIE omepanuuyv Hal
BEKTOpaMU M UX cBoKcTBa. CKaaspHOE, BEKTOPHOE M CMEUIAHHOE IPOU3BEICHUS
BEKTOPOB; HX ONpENENIeHUsl, OCHOBHBIE CBOICTBA, CHOCOOBI BBIYHMCIECHUA H
OPUMEHEHHSA K pEIIeHUI0 (U3MUECKUX M TeOMETPUUECKHUX 3adad. PazioxeHue
BekTOpa 1o 0asucy. BekTop-hyHKIms.

MOAYVYJIb 3 «kKoMmjieKCHbIE YHCJIA)»

Onpenenenne KOMIUIEKCHOTO yuciia. Anredpandeckasi, TPUTOHOMETpUYECKast U
nokazartenbHas (OPMbI 3alUCH KOMIUIEKCHBIX 4uceld. Ayredpandeckue orepanui,
BO3BE/ICHUE B LICNIYIO CTEIIEHb, U3BJICYEeHNE KOPHs. KOMIUIEKCHAs IIOCKOCTh; MOAYJIN
U apryMEHT KOMIUJIEKCHOTO YHCJIA, UX CBOMCTBA. MHOTOWIEHBI C KOMILIEKCHBIMU
koa(puieHTaMmu  (KOMIUIEKCHBIMH ~ KOpHsIMHU).  JuddepenumpoBanne (GyHKIMU
KOMIUIEKCHOT'O apTryMEHTA.

MOJAYJIb 4 «J1eMeHThl aHAJTUTHYECKOI reoMeTpUumn»

[Ipssmasi nAMHUA Ha TIUIOCKOCTH (pa3jMYHbIE BUAbl YPABHEHUN MPSMON).
B3anMHoe pacnonoxkeHue 2-X npsMbiX. I110ckocTh M mpsiMas B NMPOCTPAHCTBE, UX
YPaBHEHUS M B3aUMHOE PacloJjiokeHHe. KpuBble U MOBEPXHOCTH 2-TO MOPSJIKA; UX
KaHOHWYECKHE ypaBHEHUs U roctpoenue. [lomsipHas cucrtema koopauHat. OCHOBHBIE
BU/Ibl KPUBBIX B MOJISIPHOM cUCTEME, N300paKeHUs], CBOICTBA, YPABHEHUS.

MOJAYJIb 5 «IIpeaes v HenpepbIBHOCTH GYHKIMHU OJHOH NepeMeHHOID)

/leneHne MHOIOYJIEHOB C OCTaTKOM; TeopemMa be3y; KpaTHOCTb KOpHS
MHOTI'OYJICHA, PAa3JIO)KEHUE MHOIOYJIECHAa Ha HENPUBOJWMBIE MHOKHTEIH HAJl
MOJIIMUA KOMITJIEKCHBIX W JIEHCTBUTENBHBIX uncend;, ¢opMmynsl Buera; HanOombImii
oOumii  gemurtens MHoroujaeHoB. [lonsatme MHOkecTBa. Omepanuu  Haj
MHOXecTBamMu. [lonsitne QyHkmuum omHoW mepemenHoit. I[lpemen  QyHKIUM.
OcHOBHBIE TeEOpeMbl O IIpenesiax. 3aMmedareiabHbele npenensl. HenpepbplBHOCTH
¢ynkiuu. CpoiicTBa HenpepblBHbIX (yHKUUH. HesnemeHnTapHble (QyHKIUH.
HccnenoBanue Ha HEMPEPBIBHOCTD.

MOAYJIb 6 «JduddepennuanbHoe OHOM

ucyucienue GyHkumin




1nepeMeHHOID)

[IpousBoaHass GyHKIMH, €€ TeOMETpUYEeCKMH U (DU3UYECKUNA CMBICIIBI.
[Ipaktuka muddepenmmpoBanus. [Ipumenenne auddepenivana B IpUOTHKESHHBIX
BbluncieHusx. OOmas cxema wHcciaeloBaHUS (PYHKIMM OJHOM MEpPeMEHHOM.
HuddepenurpyeMocTb GyHKIMU, €€ CBsI3b C HenmpepblBHOCTHIO. Juddepenunan
¢ynkmu, ero cBoiictsa. [IpaBuio Jlonurans. Bo3pactanue u yobsiBanue GyHKIIMHN HA
UHTEpBaJie. DKCTpEMyM, HaumOOJblllee U HaWMEHbIIee 3HaueHue (PYHKUUU OJIHOM
NEePEeMEHHON Ha HHTepBaJie. BhIMyKIOCTh, TOUKU Nepernda KpuBOH. ACUMIITOTHI.

OcHoBHbIe TeopeMbl 0 auddepeHupyemMbix QyHKIUsIX. OCHOBHBIE TEOPEMBI
muddepenunansHoro ucuucienus (Oepma, Poss, Jlarpanka) u ux reomeTpuyeckast
wunocTpanus. KacatenbHas miocKocTb, HOpMallb.

MOAYJIb 7 «uddepennuanbHoe ucyucieHue (PyHKIUA HeCKOJILKHUX
nepeMeHHbIX)

OYHKIUU HECKOJIbKMX T[EePEMEHHBbIX, OCHOBHble TOHATHSA. [lpegen wu
HETPEPHIBHOCTh (PYHKIMU HECKOJbKHX IEPEMEHHBbIX. YacTHbIE MPOU3BOJHBIE; HX
reomeTpuyeckuii  cMmbici.  JuddepeHmupyeMocts  QYHKIMH ~ HECKOJIBKUX
nepemeHHbIX. [lomHbl auddepeHman U ero reoMeTpuvecKuid cMmbicia. YacTHbie
IPOU3BOJHBIE BBICHIMX MOPsAKOB. CloXHbIE (QYHKIMM U HEsBHAsA (QYyHKLIMS
HECKOJIbKMX INepeMeHHbIX. KacarenapHas IUIOCKOCTh M HOpPMajlb K THOBEPXHOCTH
(ompenenenue, ypaBHeHUs). DKCTpeMyM (PyHKIMU OBYX NepeMeHHbIX. [Ipumenenue
nosiHoro aud depennuana s npuOIUKEHHBIX BEIYUCICHUN.

Haxoxaenue aOCONMIOTHOM U OTHOCUTEIBHOW TMOTPEIIHOCTH BBIYMCICHUMH.
CkansipHoe MBEKTOpHOE MoJs. JInHuM ypoBHA nosist. [Ipon3BoaHas no HarpaBICHUIO
U TpajueHT (PYHKUMU HECKOJIbKMX THEpPEMEHHbIX (ONpEeIeNeH s, BbIUHUCIEHUE,
CBOMCTBa). MeTo1 HauMEHbIINX KBaApaToB. MeTo/1 BIpaBHUBAHMUS.

MOAYJIb 8 «<uTerpajbHoe ucunciaenue GyHKIui 01HOI nepeMeHHO»

[lepBooOpasnas. HeonpeneneHHslii uHTErpai. MeToIbl HHTErpUpPOBAHUA,
UCIIONIb30BaHME  TaOnuI — WHTerpaioB. llpuemMbl HWHTErpUpOBaHMS:  3aMeHA
IIEPEMEHHOM, WHTETPUPOBAHME MO 4YacTAM. VHTErpupoBaHHe palOHAIBHBIX
bynkumii. VHTErpupoBaHME HEKOTOPHIX MPOCTEUINIUX  HUPPALMOHATIBHBIX U
TpaHCUEHACHTHBIX (QyHKIMM. OmnpeneneHHbld HHTErpad. 3ajadya o IUIOIIAIU
KPUBOJIMHENHON Tpaneuuy, NpUBOASAIIAs K MOHATUIO ONPEIEIEHHOIO0 MHTErpajia mno
otpe3ky. OnpeneneHHbIi HHTErpai mo oTpe3ke (ompeneseHne, OCHOBHbIE CBOMCTBA,
BbruucieHue, Gopmyna Herotona — JleliOnuma). MHTerpamsl ¢ OeCKOHEYHBIMU
npee’aaMy U OT Pa3pbIBHBIX (QYHKIUH.

CreunanbHble METOJbl MHTErpupoBaHus. MHTerpansl He HHTETrpUpYyEMBIE B
aHAJIMTUYECKUX BBIpaXeHUAX. [IpuOirkeHHOe METOJbl BBIYMCIICHUS HHTETPAJIOB:
METOJbl NPSIMOYTOJBLHUKOB, Tpamneuuii, Cummncona. Teopema 0 cpeaHeM.
MexaHu4ecKkue U reOMeTPUYECKUE MPUIIOKEHHSI OITPENEIIEHHOIO HHTErpasa

MOIYJIb 9 «O6bikHoBeHHbIE U depeHIIHATbHbIE YPABHEHUSD)

3amaun, mpuBojsAmre K auddepeHaNbHEIM ypaBHeHUAM. OnpeneneHue
auddepeHInaIbHOTO YpaBHEHHs, €ro mopsaka u pemienus. 3aaada Komm u Teopema
Komm nns ypaBHenuit 1-ro mopsiaka. OcHOBHble THIBI Au(QepeHIInanbHbIX
ypaBHeHu# 1-ro nmopsiaka.

Juddepennpanbapie  ypaBHEHHUS BBICIIUX TOPsAKOB. JluddepenianbHbie



ypaBHEeHUs BTOporo mnopsnaka. O6miee u yactHoe pemeHus. Juddepennumanbuoie
YpPaBHEHHUSI BTOPOTO MOpAJKa, AOMYCKAKIIME IOHWKEHHE mnopsaka. JluHelHbie
muddepeHunanbHble  ypaBHEHUsT N-ro mopsiika. TeopeMbl O CTPYKType O0OIIero
pelIeHns JIMHEMHOTO OJHOPOJHOTO M JMHEWHOr0 HEOJHOPOJHOTO YpaBHEHUW N-TO
NopsiJika ¢ MOCTOSIHHBIMU KO3 dunimentamMu. OyHaaMeHTaabHasi cUcTeMa pEIIeHUM
JUHEWHOTO OJTHOPOAHOTO UG EPEHIINATHHOTO YPaBHEHHUS.

HuddepenunanbHble ypaBHEHHUs, KaK MOJIENb PEabHBIX MPOLIECCOB.

Meroapl  pemieHuMs  JMHEHMHBIX — OAHOPOAHBIX M HEOJHOPOJHBIX
muddepeHnnanbHbIX ypaBHEHUH C TMOCTOSIHHBIMH Kod(durmentamu. CucreMbl
TuHENHBIX nudQepeHnmnanbabix ypaBHeHuil. Pemenue cucrem OJIY B maTpuuHOM
dbopme.

MOJAYJb 10 «<YucnoBbie U (PYHKIHMOHAJBHBbIE PAIBD

[Tonatue yucnoBoro psana. OCHOBHbIE oOmpeneneHus W TepMuHbL. [loHsATHE
CXOJMMOCTH YMCIIOBBIX psoB. Kputepuii, HEOOXOAUMBbIE U TOCTATOYHbIE MPU3HAKU
CXOIMMOCTH JUIsl 3HAKOITOJIOKUTENIBHBIX psANOB. CBOWCTBA 3HAKOIOJIOKHUTEIBHBIX
psanoB. 3HakomepeMeHHbIe psabl. Teopema JleiiOHuIla, ee reoMeTpuyecKas
VHTEPIPETALINS.

[Mpusznak JlamamOepa, paJuKaJbHBIA W HMHTETpalbHBIA mnpu3Haku Koru,
IIEPBBIM U BTOPOM NMPU3HAKU CPABHEHUS ISl YCTAHOBJIECHUSI CXOJIMMOCTH UYHMCIIOBBIX
3HAKOTIOJNIOXKUTENBHBIX  PsiIoB.  AOCONIOTHasT W yCIIOBHas CXOIMMOCTh
3HAKOIIEPEMEHHBIX PALOB.

[loHsiTHe (PYHKIMOHANBHBIX M CTENEHHBIX pAgoB. OO0JAaCTh CXOAMMOCTH,
teopema Aobens. Psaer Teitmopa u Maknopena. Heobxomumoe W J0CTaTOYHOE
yCJIOBUE pa3ziokuMocTu GyHKIUU B psijg Telnopa. PaznoxeHue B CTENEHHBIE PSIbI
aneMeHTapHbIX (yHKumii. CBOWCTBa CTeNEHHBIX psAaoB. Pamuyc u  uHTEpBan
CXOJIMMOCTH CTENEHHBIX psinoB. CraHmapTHbIE pasilokeHus B psaa Makiopena
HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKIIUMA.

[Ipunoxenus Teopuu psAIOB A NMPUOIHMIKEHHBIX BBIUMCICHUN W pPELICHUN
muddepeHnnanbubix  ypaBHeHUM.  [IpuOnukeHHbIE  BBIYMCICHUS  3HAYCHUU
AJIIEMEHTApHbIX (QYHKIMNA, HMHTETPAJOB, HE WHTETPUPYEMBIX B aHATUTUYECKUX
BbIpaXkeHUsX. [IpuMeHeHne TeopuM  PSOOB I YUCJIEHHOTO  PEIICHUs
mudepeHnnanbHbIX ypaBHEeHUN. Boruncinenne uHterpanbHor (ynkiuu Jlammaca.
Tpuronomerpuueckue psaapl. Psaer Oypee.

MOJAVYJIb 11 «Teopusi BeposiTHOCTEI»

BepositHocTh. IIpocTpaHCTBO HMCXO0/0B; ONepaluyd Haja COOBITHSAMU; alredpa
AJIEMEHTAPHBIX COOBITHI; CBOMCTBA BEPOSATHOCTH. BEpOsITHOCTHOE TPOCTPAHCTBO KaK
MaTeMaTU4yecKass MOJEIb CIIy4YalHOI'O0 SKCIEPUMEHTA; JUCKPETHOE BEPOSTHOCTHOE
MIPOCTPAHCTBO; KIJIACCUYECKOE OIpe/eSICHHEe BEPOATHOCTH; (DYHKILHUS pacIpeeIeHHs
BEPOSATHOCTHOW MEpBI, €€ CBOMCTBA; HENPEPBIBHBIE U AUCKPETHBIE PACIPENCIICHUS;
IpUMEphl BEPOSATHOCTHBIX MpocTpaHCTB. KomMOMHaTOpHBIE 3ajaud M MpaBuUia UX
pemenus. IlepecTraHoBkHM, pa3MelieHUs W COYCTaHUS O€3  IOBTOPSHHIA.
Kiraccuyeckoe, reomerpuyeckoe, aKCHOMAaTHYECKOE OIPENEIICHUE BEPOSATHOCTH.
OCHOBHBIE TEOpPEMbI TEOPUU BEPOSATHOCTEH. YCIOBHAs BEPOSITHOCTH;, (opmyna
MOJIHOM BEpPOSITHOCTH; HE3aBHUCHUMOCTh COOBITHM; cxema bepHymiu; mnpenenbHble
TeopeMbl sl cxeMbl bepryiu. @opMyna nojHOM BeposiTHOCcTU. popmyina baiieca.



[ToBTOpHBIE HE3aBHUCUMBIE HCIBITAHUS. JlokanbHas wu
MHTErpanbHas Teopemsl Jlamnaca.

MOAYJIb 12 «JjeMeHTbI MATEMATHYECKOH CTATUCTHKID)

JIucKpeTHbIE U HENPEPHIBHBIEC CIyYailHbIe BEIMYUHBI. 3AKOHBI pacrpeeicHus
JUCKPETHBIX M HENPEPBIBHBIX CIIy4dailHbIX BeJM4YMH (OmHOMUanbHOe, Ilyaccona,
paBHOMEpHOE, MToKa3aTelbHOE, HOpMallbHOE pacnpezenenus). CiydaiiHble QyHKIHH.

MareMaTn4eckoe OXXHUIAHUE CIYyYalHOW BEJIMYMHBI; JUCIEPCUS; TEOPEMBI O
MaTeMaTUYECKOM OXHUJAAHUU W  JIUCHEPCUHU; BBIYUCIECHUE MATEMAaTHYECKOIO
OXKHMIAHUS W JHUCHEPCUM Uil HEKOTOPBIX  pACHpPENENICHHH, KOBapHaLMS,
KO3(phULIMEHT KOppessiiiuy; HepaBeHCTBO YeObllieBa; 3aKOH OOJBIIMX YHCEIL.
[IpenenbHble TEOpEMBI: XapaKTepucTuyeckass GyHKIMS, MHOTOMEPHOE HOPMaJbHOE
pacrpesesieHue; BUIbl CXOIUMOCTH: MO BEPOSITHOCTH IpsiMasi U oOpaTHasi TEOPEMbI
I XapakTepucTuueckux  (YHKIUMH: LEHTpalibHas  TpejeiibHas  TeopeMa,;
HepaBeHCTBO KommoropoBa. (Crartuctuyeckue MOJEIM W OCHOBHBIE —3aJayd
CTaTUCTUYECKOr0 aHaIn3a. MeTOo bl CTATUCTUYECKON MTPOBEPKHU TUIIOTES.

['enepanbHas COBOKYMHOCTh W BbIOOpKa. [lommron wacTor, rucrorpamma.
Ommnupuyeckas GyHKIus pacnpenencHus. HaxokneHne HEM3BECTHBIX MMapaMeTpoB
pacnpeneneHuss Mo BbIOOpke. TouyeuHble W WHTEPBAJIbHBIC OICHKU MapaMeTpOB
pacnpenenenus. Kpurepuit [lupcona miist CTaTUCTHYECKON ITPOBEPKU TUIIOTES.

®opmyna  bepHyum.

5.3. JJabopaTopHbIe padoTbI
VY4eOHbIM IIIaHOM HE IPETYCMOTPEHBI.
5.4. IlpakTnyeckue 3aHATHS.
OYHAS ®OPMA OBYYEHU A

Tabiuia 4a. TeMaTtuka NPpakKTUUYECKUX 3aHITHI, CEMUHAPOB U UX TPYJOEMKOCTh

Ne | TlopsiakoBblit HOMep moayJs. |([IlpuMepHasi TemaTuka 3ausituid u popma ux| Tpya-Tb
nn. | Ieau npakTuyeckux padéor NMpoBeAeHUs B Yacax
1. Monyas 1 Marpuiipl, 1elCTBUS HaJ HUMH,
Llein: dbopMupOBaHUE | ONPEACTUTEIIN, PAHT MATPHIIBI, IMHCHHBIC
QIIreOpanaecKoro moaxoaa K MIPOCTPAHCTBA, JTUHEHHAs 3aBUCUMOCTD U 4
[PELIEHUIO 3a/1a4 U U3yUYEHUE HE3aBUCUMOCTb, CUCTEMBI JIMHEWHBIX
METOJ0B pelIeHus 3a/1a4 OJIHOPOJIHBIX U HEOJHOPOIHBIX YPaBHEHUM.
JIUHEHHOM anreOpet JIuHeliHbIC BEeKTOPHBIE TPOCTPAHCTRA,
BBIp2KEHUE BEKTOPOB B pa3HBIX Oa3mcax, 2
JIMHEWHBIE ONEePaTOPBHI.
2. Moayab 2 [TonsiTue BekTOpa, JIMHEHHBIE ONIEpalliy HAJl
Lleab: popmupoBaHue BEKTOPaMH, MPUIIOKEHUSIBEKTOPHOU anreOpsbl
aredpanvecKkoro rmoaxoaa K JUTSL HAXOKJICHUS 4
[PCIICHHUIO 3a1a4 U U3YICHHUC MEXaHUYECKUX U T€OMETPUIECCKUX BEIINYHH.
METOJ0B pelIeHus 3a/1a4
BEKTOPHOHAITEOPHI
3. Moayas 4 KommiekcHbie uncia, CBOMCTBA U OTIEpALIH
Lle/1b: n3y4eHUE OnepaLuii ¢ 6
areOpandecKuMU MHOXKECTBaMH,
KOMILJIEKCHBIMH YHCIIaMU
4. Moayasn 3 [Ipsamas Ha IJIOCKOCTH, IIIOCKOCTH B 2
Lleanb: popmupoBanue MIPOCTPAHCTBE




IIII.

IHopsaaxkoBblii HOMep MOAYJIA.
Ienan npakTu4eckux pador

IIpuMepHast TeMaTHKA 3aHATUHI U opMa HX
NPOBEACHUA

Tpya-Tb
B yacax

AHATUTUYECKOTO IMOOAX0Ma K
[PEIICHUIO F€OMETPUUYECKHUX

IIpsiMasg B mpOCTpAaHCTBE, KPUBBIE BTOPOIO
opsaKa

3

3aad M U3y4YEHUE METOJO0B
AQHAIIMTUYECKOU NeOMETPUH,
M3ydeHUE Onepalui ¢
QIIreOpandecKuMU MHOXKECTBAMH,
KOMIUIEKCHBIMM YHCIIaMU

HOBerHOCTI/I BTOpPOTI'O mopsdaka moCTpoCHUCHU
KaHOHHNYCCKNEC YPaBHCHUAA.

Moayab 5
Llesn: dopMupoBaHne yMEHHI

IToustue MHOXecTBa.  Omnepanuu

MHOXCCTBaMU.

HaJ

HAX OKACHUA Hpe,Z[G.HOB
b yHKIIHH, HWCCIIENOBAaHUE Ha
HETIPEPEIBHOCTD

[Ipenen ¢ynknun. CBONHCTBA HEMPEPBHIBHBIX
dbyHKIME. MeToapl HaX0XKIEHUS TPEIEIOB
(byHkuuid. 3ameyaTeabHbIE IPEIEITbI

Moayb 6

[lesib: GpopMHupoBaHHE HABBIKOB
pCIICHMSI 3a]1a4 MAaTEeMaTHIECKOTO
aHaImn3a,

[lonsatne  QyHKUMM OJHOW TIEPEMEHHOM.
CBoiicTBa HEMPEPHIBHBIX G yHKIUH.
OcHoBHbBIE (DYHKIIUU OJHON TIEPEMEHHOM, MX
CBOICTBa, rpaduyecKoe MpeCTaBICHHE.

[101y4E€HHUE IPAKTUKH
mudpepeHMpoBaHusi,  PEIICHHUE
3ajad  UCCleloBaHUs  (QYHKUUH
MeTonamMu  TudQepeHITHATBHOTO
MCUUCJIICHUS.

[Ipon3BogHass QyHKIMH, €€ TECOMETPUUSCKHUM ]
(buznueckuit CMBICJIBI. [IpakTuka
I pepeHnmpoBanus. [Tpumenenune
i QepeHimana B mpuOIMKEHHBIX
BBIUMCIICHUSIX.

OKCTpeMyMbl (YHKIMH OIHON TIEPEeMEHHOM,
13ruo, ACHMIITOTHI. OOmas cxeMal
ccaenoBaHus GyHKIIMHA OJHOU IEPEMEHHOM.

Moayasb 7
Lleab:  NOJNydeHHE  MPAKTUKH

[lonsTHe PYHKINN HECKOIBKUXIIEPEMEHHBIX,
X CBOWCTBa, rpadpuyeckoe NpeacTaBICHUE

mudpepennmpoBanuss  GYHKIIHAN
HCCKOJIBKHUX nepeMeHHbe,
ICCIIEIOBAHUE byHKIHI
HCCKOJIBKHUX Hep CMCHHBIX
MeTonamMu  TUud@EepeHITHATBHOTO

[Ipaktuka nuddepeHnnpoBaHus, HAXOXKICHHE]
YACTHBIX IPOU3BOJHBIX IEPBOTO U BBICIINX]
[TOPSIIKOB. [Tpumenenue MIOJTHOTO|
i depenmana B pUOJINKEHHBIX]
BBIUMCIICHUSIX.

MCUHUCIICHHUA.

DKCTpeMyMbI (PYHKITUI HECKOJIBKUX
[epeMEHHBIX. Pellrenne sKkcTpeMaTbHbBIX
3a/1a4 B IPEIMETHON 00JIaCTH.

Moayss 8
Ileqib:  moONydYeHHWE  MPaAKTHKY]
BBIUMCIICHUS HEOIPEICIICHHBIX U]
OIpeICIIEHHBIX HHTETPAJIOB.

Heonpenenenusbiit WHTErpall. MeTtonanl
I/IHTerI/IpOBaHI/I}I, HNCITIOJIB30BAHHC Ta6JII/ILI
MHTETPAJIOB. OcHOBHBIE MIPUEMBI
MHTETPUPOBAHUSI.

HTerprpoBaHre paIlMOHAIBHBIX  (DYHKITUH.
HTerpupOBaHUEe HEKOTOPBIX  IIPOCTEUIIUX]
MPPALMOHATIBHBIX " TPaHCUEHECHTHBIX

(yHKIMHA.

Brranciaenue OIMPCACIICHHBIX HWHTCTPAJIOB.
33[[3‘11/1 TCOMETPHHN U MCXAaHUKHU.

Monay.as 9
[lean: OCBOCHHE  METOJIOB

OcHOBHBIE THITBI muddepeHIanTbHBIX
ypaBHEHHI 1-ro mopsaka W METOIbI MX

peLIeHus OOBIKHOBEHHBIX
i epeHIMaIbHbIX ypaBHEHUH Y|

pemienus.  IIpocreiimme Maremarudeckue
MOZEIIN
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Ne | Iopsaakoselii HoMep moayJs. |IIpuMepHast TemaTuka 3auaTuil 1 gopma ux| Tpya-Ts
nn. | Ileau npakTuyeckux pador NpoBeAeHUA B Yacax
PIIEMEHTOB MatemaTuueckoro/luddepenunanbable ypaBHEHUS BTOpPOTO
MOJIETTUPOBAHUS [opsiIKa u BBICIIIUX MOPSIIIKOB, 4
IOy CKaroIe MOHMKEHUE TTOPSIKa.
Uluneiinpie nuddepeHnuanibabpie ypaBHEHUS N-
ro MopsaKa ¢ MOCTOSHHBIMU K03 purinenTamu.
DyHIaMEeHTAIbHAS cucrema peleHuH|
IMUHEIHOTO OAHOPOHOTO MU (hEepeHITNATBHOTO
ypaBHeHUs1. HeoqHopoiHbIE JIMHENHBIE 6
i epeHmanbHbIe yYpaBHEHUs c
[MOCTOSIHHBIMH KO3 duninentamu. Permienne
CHCTEM  JHUHEWHBIX  JudepeHInaIbHbIX
YpaBHEHUI
10. Moayas 10 MccnenoBanue CXOOMMOCTH  YHCIIOBBIX
Lean: (dhopMupOBaHUE [PSIOB: 3HAKOIOCTOSIHHBIX u 8
[PaKTUYECKUX HABbIKOB [3HAKOTIEPEMEHHBIX.
[IPUMEHECHUsSI TEOpUH pPsoB  BHaxoxxneHue obrnactu CXOAUMOCTH
MH)XEHEPHOM NIPAKTHUKE JUISICTeTICHHBIX psaoB. Paznoxkenune QyHKIUN B 4
[TOTyICHUS npubIKeHHBIXpsi Teitopa u MakiopeHa.
(OLIEHOYHBIX) PELIEHAN [TprOIMKeHHBIE BBIYUCIICHUS C
ICIIOJIb30BaHUEM PaA3NIOKEHUN B PAI.
CreneHHbIE Psiibl 1S PELICHUS 4
mudpepeHnranbHbIX ypaBHeHu. [ToHsTHE H
[IpuMeHeHHus psiioB Dypee.
11. Moayas 11 Kiaccuueckoe, T€OMETPUUIECKOE,
Lean: U3Yy4EHHE  METOJOB [AKCHOMATHYECKOE olpeseIeHHe
TeOpUHn BEPOSITHOCTEH, [BepOATHOCTH. (OCHOBHBIE TEOPEMBl TEOPHUH 6
[oyryueHue IPAKTUYECKUX [BEPOSTHOCTEH. DeMeHTHI
HABEIKOB BEPOSATHOCTHBIX [KOMOWHATOPHUKH.
BBIUHCIICHHH Dopmysia MOJHOW BeposITHOCTU. Dopmyiial
baiieca. [ToBTOpHBIE HE3aBUCUMBbIE UCITBITAHMUS. 8
DopMmyia beprymn. JlokanbHas 51
MHTEerpanbHas TeopeMsl Jlamaca
12. Monyas 12 [‘eHepanbHAass  COBOKYIMHOCTh M BBIOOpKA.
Llesn: ¢dbopmupoanue |[lonuron 4acToT, rucTorpamma.
[IPaKTUKA CTAaTHUCTUYECKOW [DMmupHuueckass  (YHKIUS pacrpeaercHus.
00pa®oTku U uHTeprperauuu [[IUCKpeTHbIE U HEMPEPhIBHBIE CITy4aiiHbIE 12
[PE3yNIbTaTOB SKCIIEPUMEHTA BEJTMYMHBI. 3aKOHBI pacIpeieTIeHUs
TICKPETHBIX U HEMPEPBIBHBIX CITyYaiiHBIX
BennurH. VX 9rcoBhIeXapakTePUCTHK. .
Haxoxnenue HEU3BECTHBIX  IapaMeTpoB
pacnpenenenus no BblOOpke. TodeuHble u
MHTEpBaJIbHbIC OLICHKH rapaMmeTpoB
pacripenenenusi. [loaroToBka SMOUpUIECKUX
TAaHHBIX JJIS1 CTATUCTUYECKONH 00pabOTKH. 6

Craructuueckass  IpoBepKa THIOTE3.
OreHKa ypoBHS JOCTOBEPHOCTH PE3YyIbTaTOB
PKCIIEPUMEHTA. Kpurepuit corJyiacus

actipenenenuii [lupcona
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6. CamocrosiTeibHAsE padoTa 00yYaIOIIMXCH M TeKYIIHii KOHTPOJIb X
yCIeBaeMoCTH

6.1. Ilestu camocTOATEILHOM PA0OTHI
dopMupoBaHUE CIOCOOHOCTEN K CaMOCTOATENLHOMY MMO3HAHUIO U 00YUYEHUIO,
MOMCKY JINTEPATyphl, 0000IIEeHNI0, OGOPMIICHUIO U MPEACTABICHUIO MOJYYEHHBIX
pPEe3yJbTAaTOB, X KPUTUYECKOMY aHAIM3Y, OUCKY HOBBIX U HEOPJUHAPHBIX PEIICHU,
apryMEHTUPOBAHHOMY OTCTAaMBAaHUIO CBOUX MPEIJIOKEHUN, YMEHUW MOArOTOBKHU
BBICTYIUUJICHUW U BEACHUS JUCKYCCHI.

6.2.0pranu3anus U coJep:kaHue caMOCTOATEJIbHOIH padoThI
CamocrosTtenbHas paboTa 3aKiI04aeTcs B U3yYSHHH OTAEIbHBIX TEM Kypca Mo
3aJJaHUI0 TIpenojaBaTelsi IO pPEeKOMEHAyeMoW UM yd4eOHOW JnuTeparype, B
MOJATrOTOBKE K MPAKTUYECKUM 3aHATHSAM, TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH,
BBINOJIHEHUU UHIMBUYATbHBIX 3aJJaHUI, CAaMOIIPOBEPKE U3YUEHHOT0 MaTepuaa..

7. Y4eOHO-MeTOAUYEeCKOe U HH(POPMALMOHHOE o0ecTiedeHre TUCIUIIINHBI.
7.1. OcHOBHAas JJUTEepaTypa Mo JUCIHUILINHE

1. TTuckynos, H.C. Iuddepenmanbioe 1 nHTErpaibHOE UCUUCICHUS : yueOHOe
nocobue JiJIsl BTY30B : B COCTaBe y4eOHO-METOAMUYECKOTo KomIuiekea : B 2 T. T.
1 / H.C. IluckyHos. - crep. - Mocksa : Uurerpan-Ilpecc, 2008. - 416 c. -
(YMK-YV). - Tekct : HenocpeactBeHHbId. - ISBN 5-89602-012-0 (T. 1) : 369 p.
60 k. - (ID=76146-287)

2. ITuckynos, H.C. JludbdepenimaibHoe U HHTETpaIbHOE UCYUCIICHUS | yUeOHOE
nocoOue Uit BTY30B : B 2 T. : B COCTaBe y4eOHO-METOJIMYECKOT0 KOMILIEKCA.
T. 2 / H.C. IIuckyHos. - ctep. - Mocksa : Unterpan-IIpecc, 2008. - 544 c. -
(YMK-VY). - Tekcr : nenocpencreennsiid. - ISBN 5-89602-013-9 (Y. 2) : 269
p. 10 k. - (ID=76148-288)

3. Munopckuii, B.I1. COopHuK 3a1a4 10 BBICIICH MaTeMaTuke : yueOHOe mocooue
g BTy30B / B.II. Munopckuit. - 15-e u3g. - Mocksa : @usmatiurt, 2006. -
336 c. - Tekcr : memocpenctBeHssii. - ISBN 5-94052-105-3 : 199 p.-
(ID=65972-8)

4. Bentuens, E.C. Teopus BepositHocTel : yueOHUK A1 By30B / E.C. Benrtuens. -
8-e u3n. ; crep. - Mocksa : Beicmas mikosta, 2002. - 575 c. : wi. - ISBN 5-06-
003650-2 : 128 p. - (ID=11125-13)

5. I'mypman, B.E. PykoBOACTBO K pEIICHHIO 3ajlady MO TEOPUU BEPOSTHOCTEH U
MaTeMaTUYECKOU CTaTUCTUKE : yueOHoe mocodue s By30B / B.E. I'mypMmas. -
11-e wu3n. ; nmon. u mepepadb. - MockBa : HOpaiit, 2022. - (Breicuee
oOpa3zoBanue). - OOpazoBarenpHass mnatdopma FOpaiit. - Teker
AIICKTPOHHBIH. - ISBN 978-5-534-08389-7. - URL.:
https://urait.ru/bcode/488572 . - (ID=97236-0)

6. I'mypman, B.E. Teopuss BeposTHOCTEH W MaTeMaTHuecKas CTAaTUCTHKA :
yaeOHnuk i By3oB / B.E. 'mypman. - 12-e uzn. - Mocksa : FOpaiit, 2022. -
(Briciiee oOpazoBanue). - OOpasoBarensHas miatdopma FOpaiit. - Teker :
AIEKTPOHHBII. - ISBN 978-5-534-00211-9. - URL:
https://urait.ru/bcode/488573 . - (1ID=109192-0)
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7.2. JlonoJiHUTE/IbHASA JINTEPATypa

1. COopHUK UHIUBUAYATbHBIX 33JJaHUI O BBICIIEH MaTeMaTuke : y4el. mocodue
U1t BY30B : B 3 4. Y. 1 / A.Il. PaOymiko [u np.]; mox obmr. pen. A.Il. PaOymixo.
- Musnck : Axkanemudeckas kaura, 2005. - 270 c¢. - bubmumorp. : c. 267 - 268. -
TekcT : HermocpeacTBeHHbIi. - ISBN 5-339-00483-X : 253 p. - (ID=61171-23)

2. COOpHUK MHAMBUAYAJIbHBIX 33JJaHU/ MO BBICIIEH MaTeMaTuke : yuel. mocooue
st By30B : B 3 u. U. 3 / A.Il. PaOymko [u np.]; mox pea. A.Il. PsOymiko. -
Munck : Akagemuueckas kaura, 2006. - 287 c. - bubnuorp. : ¢. 280 - 285. -
Texct : HenmocpeacTBeHHbii. - ISBN 5-339-00483-X : 265 p.- (ID=61173-24)

3. COOpHUK MHAMBHUAYAIbHBIX 3aJJaHUI MO BBICIIEH MaTeMaTHKe : yuel. mocoodue
g By30B : B 3 u. U. 2 / A.Il. PaGymko [u ap.]; mox pen. A.IL. PsOymko. -
Munck : Akagemudeckas kaura, 2006. - 352 c. - bubmuorp. : ¢. 349 - 350. -
Texkct : HerocpencTBeHHbIN. - ISBN 5-339-0483-X : 275 p.- (ID=61172-24)

4. Nanxo, IL.E. Beiciias marematvka B ynpakKHEHHUAX W 3a1avax : B 2 4. Y. 1/
IL.LE. Jauko, A.I'. ITonos, T.51. KoxxeBHukoBa. - 6-¢ u3a. - Mocksa : OHUKC :
Mup u O6pazoBanue, 2006. - 304 c. - Tekct : HenocpeacTBeHHbIN. - ISBN 5-
488-00293-6 (Onukc) : 75 p. - (ID=60200-14)

5. Jlanko, IL.LE. Beiciias MmaremaTvka B yNpaKHEHUSX W 3ajadax : B 2 4. Y. 2 /
IL.LE. Janko, A.I'. Ilonos, T.A. KoxxeBHrKOBa. - 6-¢ m31. - Mockpa : OHHKC :
Mup u O6pazoBanue, 2006. - 416 c. : un. - bubnuorp. : c. 416. - Tekcr :
HenocpenactBeHHbii. - ISBN 5-488-00293-6 (Onukc) : 19 p. 86 k.-
(ID=60975-25)

6. bexnemues, J[.B. Kypc ananutudeckoit reomeTpun v TMHEHHOM anreOpsI :
yueOHuK s pu3.-mat. u uHK.-¢us. cren. By30B / [I.B. bexnemuies. - 6-¢
u3l. ; crep. - Mocksa : Hayka, 1987. - 320 c. - bubauorp. : c. 313 . - Tekcr :
HernocpeacTBeHHbIH. - 80 k. - (ID=57122-275)

7. Jlauyra, }O. ®@. [lpuxiagHas MaTeMaTUKa : YYeOHUK U MPAKTHKYM JJIs BY30B /
10. @. Jlauyra, B. A. CamcoHoB ; o o6ieit pegakuueit B. A. CamconoBa. —
2-e u3n., non. — Mocksa : 3narensctBo HOpaiit, 2022. — 304 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-10293-2. — Tekcr :
anekTpoHHbIl // O0pa3zoBatenbHas matgopma FOpaiit [caliT]. — URL:
https://urait.ru/bcode/491326 . - (ID=135235-0)

8. bopucona, E.B. KpaTkuii Kypc BbICIIEH MAaTEMAaTHKU B KOMMEHTAPHIX K
tectaM ['ocynapctBenHoro O0pasoBarenbHoro Cranaapra : ”HGOPM.-
KOMITBIOTEPHBIC M TYMAaHUT. Hamp. : y4eb.-cpas. nmocobue / E.B. bopucona,
JL.M. IMumxakosa. - 1-e uzn. - Tepsb : [0. u.], 2009. - 241 c. - (DneKTpOHHBII
9K3aMeH). - TeKCT : HemocpeACTBEeHHBIH. - [0. 11.]. - (ID=79834-99)

7.3. MeToguueckue MaTepHaJIbl

1. O6paboTka SKCIEePUMEHTANIbHBIX JIAHHBIX : METOJ. YKa3aHus Jyisi 0aKanaBpoB
Bcex crienl. / TBepckoit roc. TexH. yH-T, Kad. BM ; coct. JI.B. I1neTHes. -
Teepn : TBI'TY, 2016. - Cepsep. - Tekcr : anektponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112886 . - (1ID=112886-1)
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https://urait.ru/bcode/491326
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112886

. COOpHHK MHAMBUIYABHBIX 3aJaHUI 1O BBICIIEH MaTeMaTHKE : y4e0.-MEeTO/I.
nmocobue i 0akaaaBpoB Beex crenuaibHocTe. Y. 2 : HeonpeneneHHbIN 1
onpeesIeHHbI nHTerpai. @yHKIIMKM HECKOJIbKUX MepeMeHHbIX / TBepcKoi
roc. TexH. yH-T, Kad. BM ; coct.: A.b. Jlomkenko, M.B. MycuHna. - Teps :
TBI'TY, 2014. - Cepsep. - Tekcr : anexkrponnsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105778 . - (ID=105778-1)

. COOpHHMK MHIMBUIYAJIbHBIX 33JaHUI MO BBICIIEH MaTeMaTUKE : y4e0.-MEeTO/I.
nocobue 111 0akanaBpoB Beex crnenuanbHocTed. Y. 1 : BBenenue B muHeiHyto
anre0py ¥ aHATUTHYECKYIO TeOMEeTpHI0. BBeIeHne B MaTeMaTHYEeCKUI aHAIHN3
/ TBepckoti roc. TexH. yH-T, Kad. BM ; coct.: A.b. Jlomkenko, M.B. MycuHa.
- TBeps : TBI'TY, 2014. - Cepaep. - Tekct : anexTpounnsiii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105777 . - (ID=105777-1)

. T'opsiues, B.JI. Cnalig-nexuuu no qucuuruinde "Martematuka" 7151 CTyZAE€HTOB
BCEX HANPABJICHUH U CIIEHUATILHOCTEH : B COCTaBE Y4EOHO-METOANYECKOTO
komruiekca / B.JI. ['opsiueB; TBepckoii roc. TexH. yH-T, Kad. BM. - TBeps :
TeI'TY, 2012. - (YMK-JI). - Cepgep. - TekcT : anektponusiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110278 . - (ID=110278-1)

. Cnaln-nekuuu no aucuuiuinie "Marematuka" 1ist CTYJIEHTOB BCEX
HaIpaBJIeHUI U CIELIMAIBHOCTEH : B COCTaBe y4eOHO-METOJUUYECKOTO
Komruiekca. 4 cemectp / TBepckoit roc. TexH. yH-T, Kad. BM. - TBeps :
TeI'TY, 2012. - (YMK-JI). - Cepsep. - Tekcr : anekrponnslii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110256 . - (ID=110256-1)

. Cnaita-nekuuu no aucuuiuiiae "MaremaTtuka" Jj1sl CTyIEHTOB BCEX
HAIPAaBIICHUH U CIIEHUATBHOCTEH : B COCTaBe y4eOHO-METOANYECKOTO
KoMmIuiekca. 3 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teepsb :
TeI'TY, 2012. - (YMK-JI). - Cepsep. - Tekcr : anexkrponnsiii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110255 . - (ID=110255-1)

. Cnaln-nekuuu no aucuuiuinie "Marematuka" 1isl CTYJIEHTOB BCEX
HaIpaBJICHUI U CIELIMAIbHOCTEH : B COCTaBe Y4eOHO-METOJUUYECKOTO
KoMmruiekca. 2 cemectp / TBepckoit roc. TexH. yH-T, Kad. BM. - TBeps :
TeI'TY, 2012. - (YMK-JI). - Cepgep. - TekcT : anektponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110254 . - (ID=110254-1)

. Cnaln-nekuuu no aucuuiuinie "Marematuka" 1u1st CTYJIEHTOB BCEX
HaIpaBJICHUH U CIEHUATIBHOCTEN : B COCTABE YU4EOHO-METOIMYECKOTO
koMmIuiekca. 1 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps :
TeI'TY, 2012. - (YMK-JI). - Cepsep. - Tekcr : anexkrponnslil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110252 . - (ID=110252-1)

. Cnaita-nekuuu no aucuuiuiiae "MaremaTtuka" Jj1sl CTyICHTOB BCEX
HAIpPAaBIICHUH U CIIEHUATBHOCTEH : B COCTaBe y4eOHO-METOAMUECKOTO
koMmrIuiekca / TBepckoit roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY, 2012. -
(YMK-JI). - Cepsep. - Tekcer : anektponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110218 . - (ID=110218-1)

10.PykoBOACTBO K pelieHuro 3aj1a4 1mo maremaruke. Y. 2 / TBepckoii roc. TexH.

yH-T, Kad. BM ; coct.: A.H. banamos, JI.A. Bansesa, IO.A. Eropos. - TBeps :
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TsI'TY, 2010. - Cepsep. - Tekcr : anextponnsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432 . - (ID=109432-1)
11. PykoBoACTBO K penieHuto 3aaa4 mo mateMaruke. Y. 1 / TBepckoit roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamos, JI.A. Bansesa, B.B. ['puropsena,
FO.A. Eropos ; nox pen. B.JI. I'opsiueBa . - Teeps : TBI'TY, 2010. - 100 c. -
Huckera. - CepBep. - TEKCT : HEMOCPEICTBEHHBIN. - TEKCT : 3JEKTPOHHBIM. -
[6. .]. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693 . -
(1ID=84693-3)
12.5neMeHThI MaTEMAaTUIECKOM CTATHCTHKY : METOJI. YKa3. JUIsl CTYJEHTOB BCEX
cret. / coct.: A.b. [lomkenko, N.I'. Uybununze ; TBepckoii roc. TeXH. yH-T,
Kad. BM. - Teeps : TBI'TY, 2006. - uckera. - Cepsep. - TekcT :
anektponHubit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/61008 . - (ID=61008-1)
13.YucnoBsie pssbl : METO. YKa3. s Beex cretl. / coct. N.I'. Uybununze ;
TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY, 2006. - Cepgep. -
JHuckera. - Tekct : aeKkTpoHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/60473 . - (ID=60473-2)
14.0Ouenounsie cpeacTpa no aucuuruinHe "Matemartuka' 111 BCeX HampaBieHUN
U nipousiel MOArOTOBKH : B COCTaBE y4€OHO-METOAMYECKOT0 KOMILIeKca /
Kad. Beicmias matematuka. - 2017. - (YMK-JIM). - Cepgep. - TekcT :
anektpoHHbIi. - 0-00. - (ID=119171-1)

7.4. IlporpaMmMHoe oOecriedeHUe MO IMCHUIIINHE

Onepanuonnas cucrema Microsoft Windows: mmunensun Ne ICM-176609 u
Ne ICM-176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: nunensus Ne
41902814.

WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1., Libre Office: MPL 2.0.

LMS Moodle: GPL 3.0.

7.5. Cnenmaau3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CUCTEMBbI, JJIEKTPOHHO-
OnOIHOTEeYHbIE CUCTEeMbI, TPo(deccuoHabHbIE MOPTAJIbLI B UHTEpHET

OBbC n nmuuen3nonusie pecypesl TBI'TY pazmeleHst:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TBI'TY: https://elib.tstu.tver.ru/MegaPro/\Web
OBC "Jlans": https://e.lanbook.com/
ObC "YuuBepcurerckas oubimoreka onnaita": https://www.biblioclub.ru/
OBC «IPRBooks»: https://www.iprbookshop.ru/
DneKTpOHHAs obOpazoBaresbHAs matdopma "FOpant" (BBC
«IOpaiit»): https://urait.ru/
Hayunas snekrponnas o6udnmoreka eLIBRARY:': https://elibrary.ru/
8. Undopmannonnas cucrema "TEXHOPMATHRB". Konduryparmus
"MAKCUMVYM" : cereBas Bepcus (rogoBoe OOHOBJIEHHE) : [HOPMATHUBHO-

ok wdrE

~
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http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/61008
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/60473
https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/

TEXHUYECKHE, HOPMATUBHO-TIPAaBOBbIE U pyKoBoAsue nokyMeHThl (I'OCTsl, P/,
CHuller u np.]. duck 1, 2, 3, 4. - M. :Texnopmatus, 2014. - (JlokyMeHTarus aJis
npogeccuonainon). - CD. - TekcT : anekTponHsiit. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4e0HO-METOINYECKUX
KomiutekcoB: https://lib.tstu.tver.ru/header/umk.html

YMK paszmewen: ttps://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/11575

8. MaTepuajJbHO-TeXHHYECKOe 0o0ecrneyeHue.

Kadenpa «Briciias maTemMaTuka» UMEET ayIUTOPUM JJIsi IPOBEACHUS JIEKIUH
U TPAKTUYECKUX 3aHATHUM 1O JAUCHUIUIMHE. Y4eOHbIM Kiacc (ayauTopus),
OCHAIIIEHHBIH  MPOEKIIMOHHBIM  O0OpYyJOBaHUEM, OPITeXHUKOH. B  Hammyuum
MIPE3EHTAMOHHBIE MYJIbTUMEINIHBIC JIEKIUOHHBIE KypChl IOMAaTEMATUKE, NHTEPHET-
Kypc oOyueHus BbICIIed MareMaTuke «MaTemaTtnka» ¢ YJaJI€HHBIM JOCTYIIOM,
noctynHbi Ha caiite TBI'TY, u Tectupyromue nporpaMmsel, pa3paboTKu Kadeapsl
NIIM u BHEMIHUX pa3pabOTIUKOB.

9. OneHo4HbIE CpeaCcTBa AJIs1 NPOBEACHHUA IPOMEKYTOYHON aTTeCTALMT

9.1. OleHOYHBIE CPEICTBA ISl IPOBEACHHUS NMPOMEKYTOYHOM aTTeCTALMHU B
dpopme 3x3ameHna

1. Dkx3aMeHaMOHHBIM OWJET COOTBETCTBYET (opMe, YTBEPKACHHON
[TonoxxeHrneM o pabourx mporpaMMax JUCIUILIMH, COOTBETCTBYIOIIUX (peepabHbIM
rocyJapCTBEHHbIM 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOpPa30BaHUS C YUYETOM
podeCCUOHANIBHBIX CTaHAApTOB. TuUMoOBOM oOpaser; SK3aMEHAIMOHHOTO Ousera
npuBeeH B [Ipunoxenun. OdyyaromemMycst Aa€Tcsi IpaBo BbIOOpA 3a/laHU U3 YKCTIa,
colepkalmxcs B Ousere, NpUHMMAas BO BHHUMAaHHE OILIEHKY, Ha KOTOPYIO OH
MpEeTeHYET.

Yucno s3K3aMeHallMOHHBIX OumieroB — 15. Yucnmo BompocoB (3agaHuii) B
sK3aMeHarmoHHOM Omiere — 3 (1 Bompoc Il KaTeropuu «3HATh» U 2 BOMpoca s
KaTErOpUU «YMETHY).

[TpoaomKUTENbHOCTD 3K3aMeHa — 60 MUHYT.

2. llkana oreHMBaHUSA MPOMEXKYTOUHOW aTTecTanud B QopMe dK3aMeHa —
«OTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIILHOM.

3. Kpurepuu onieHKH 32 3K3aMEH:

JUIS KATETOPUU «3HATHY:

BBIIIIE 0A30BOTO — 2;

0a3oBbIi — 1;

HIke 6azoBoro — 0;

KPUTEPUU OLICHKHU U €€ 3HAUEHUE JIJI1 KATETOPUH «YMETh:

orcyTcTBUE yMeHus — 0 6am;

HaJu4Me yMeHus — 2 Oaia.

«OTJINYHO» - IIPU cyMMe 0ajuioB 5 uii 6;

«XOpOILIO» - IPU CyMMeE OasioB 4;

«YZAOBJIETBOPUTENIBHO» - IPU CyMMe 0ailioB 3;

«HEYIOBJIETBOPUTEIHHOY - TipU cymMme O6aoB 0, 1 v 2.
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4. Bupg bk3aMeHa — MUCbMEHHBIN DK3aMEH.

5. ba3za, npeabsiBisieMasi 00y4aKIMMCS Ha IK3aMeHe.
1 cemecmp.

1. Mampuywt u oeticmeusi ¢ Humu. Obpamnaa mampuya. Pewenue mampuunsix
VPAGHEHUl ¢ NOMOUbIO 0OPAMHOU MAMPULBL.
2. Onpeodenumenu 2-20, 3-20, n-20 nopsoka u ux ceoticmea. Paznoocenue
onpedenumers no CMmpoxe (cmoaoyy).
3. Pewenue cucmem qunelnsix aneeopauieckux ypaguenutl no npasuiy Kpavepa.
4. PeweHnue cucmemvl TUHENHbIX aneebpauyeckux ypasrnenui memooom I aycca.
5. Jlunetinvie npocmpancmea. Jluneinas 3a8UcCUMOCmb U HE3ABUCUMOCTNb CUCTEMbL
gexmopos. Pazmepnocmo u 6a3uc 1unetino2o npocmpancmaa.
6. Koopounamei 6exmopa. Ilpeobpazosanue koopounam npu nepexooe K HOOMY
basucy.
7. Jlunetinvle onepamopwi u oeticmsusi ¢ Humu. Mampuya nunetino2o onepamopa.
8. Pane mampuywi. Teopema o panee. Bviuucnenue panea mampuysi. Coemecmuocmeo
cucmem JUHetHbIX aneeopauyeckux ypasnernuti OOHOpoOHas u HeOOHOPOOHAs
cucmemvl. Teopema Kponexepa-Kanennu.
9. Bexmopwi. Jlunetinvie onepayuu Hao sekmopamu. CkanspHoe npouszeeoenue
BEKMOPOB, €20 OCHOBHbIE CEOUCMEBA, KOOPOUHAMHOE BbIPANCEHUE.
10. BexmopHoe u cmewiannoe npouzgeoenue 6eKmopos, ux 0CHO8HblE CEOUCMBA U
eeomempudeckuti cmoicil. Koopounamuoe vipasiceHue 6eKMopHO20 U CMEUUAHHO20
npouU38e0eHtUsl.
11. Ilpsimas na nrockocmu. @opmul ypasuenuil. Paccmosnue om mouku 00 3a0auHOU
NPAMOU.
12. Kpusvle émopoco nopsaoka: snnunc, eunepbooaa, napaboia.
13. llpamas u niockocms 6 npocmpancmee. Ypaguenue niockocmu u npsamou 8
npocmpancmee. Y201 medxncoy niockocmsamu. Yeon mexicoy npsameimu. Y201 meocoy
npamotu u niockocmyio. 1losepxnocmu 6mopozo nopsoxa.
14. Ionapnas cucmema koopournam. Buowst ypasHeHUll 0CHOBHbIX KPUBLIX 8MOPO2O
nopsoxa.
15. IIpocmertiwiue 2nemenmapHuvle QyHKYUU U UX OCHOBHBLE CEOUCMEA.
Apupmemuueckue onepayuu Had GYHKYUAMU, UMEIOWUMU NPEOeTbHOe 3HAYEeHUe.
beckoneuno manvie u 6eckoneuno 6orvuiue (6 0anHou mouke) QYHKYUYU U RPUHYUNBI
UX CPABHEHUsL.
16. Teopema o npedene MOHOMOHHOU O2paAHUUEHHOU nocaedosamenbHocmu. Yucio e.
3ameuamenvHovie npedensl. lIpedenbHbili nepexoo 8 HEPABEHCMEAX.
17. Ilonamue nenpepwvleHocmu QyHKYUU 8 MOUKe U HA MHOMCECEBe.
Apughmemuuecxkue onepayuu nao Henpepwvignvimu Qyukyusamu. Knaccugurayusa
MoueK paspulad.
18. JlokanvHule ceoticmea nenpepuignuvix Gyuxkyui. HenpepolieHocms ciodicHotl
@yuxyuu. Obpamuas gyukyus. Ycious HenpepvleHOCMU MOHOMOHHBIX OYHKYUL U
0OpamHvIx QhyHKYULL.
19. Ilonamue xomnnexcrozo yucna. Aneebpauyeckas u mpueoHOMempuieckas
@opma 3anucu. Onepayuu HAO KOMHIJIEKCHbIMU YUCIAMU 8 PA3IUYHBIX hOPpMAX
3anucu. Qopmynra Myaspa.
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3 cemecmp
1. 3aoauu, npusooswue xk oughpepenyuanvrvim ypasnenuim. Mzokaunsl. 3adaua
Kowwu. Teopema cywecmeosanus u edurncmeenHocmu peuienus 3adavu Kowu.
Juggepenyuanvrvle ypasnenus nepsozo nopsaoxa. Memoowr bepuynnu u Jlaepanica
0JI51 YpaHeHUll nepeoco nopsioKa.
2. Jlupghepenyuanvhvie ypasnerus evicuiux nopsaokos. 3aoada Kowu, ons
ouppepeHyuanbHbvIX YpasHeHUll 8bICUUX NOPAOK08. Y pasHeHnus, donyckaouue
HOHUMCEHUe NOPAOKA.
3. Jlunetinvle oughghepenyuanvrvle ypasHeHus. 00HOPOOHbIe U HeOOHOPOOHDbIE.
Obwee pewenue. Pynoamenmanvuas cucmema pewerui. Memoo Jlacpanica
sapuayuu nPOU3BOIbHbIX NOCIOSHHBIX.
4. Jlunetinvle ougepenyuanvrvie ypasHenus ¢ NOCMOSHHbIMU KO duyuenmamiu.
Ypasnenus c npasoii uacmoio cneyuanvrozo suoa. Ilpunyun cynepno3uyuu peuieHui.
5. Cucmemvi nuHelinblx OuppepeHyuanIbHbIX YPAGHEeHUl ¢ NOCMOSHHbIMU
K03 puyuenmamu. Inemenmol KaweCmeeHHOU meopuu Ou@depeHyualbHbix
ypasnenuii. Ilpocmetiwue mamemamuyeckue MooeJu.
6. Hucnoswvie psiovl ¢ nonoxcumenbHulMu dienamu. Kpumeputi cxooumocmu 4ucioswix
pAa006. Heobxo0umwiil npuznax cxooumocmu Yucio8bix 3HAKONOJIOHCUMETbHBIX
pA008. JJocmamounble NPU3HaKu cxoo0umMoCcmu.
7. Teopema Jletibnuya, ee ceomempuueckas unmepnpemayusi. Abconomnas u
VCI0BHASL CXOOUMOCTb PSO08.
8. Dynukyuonanvusie paovl. Obaacme cxooumocmu. Teopema Abensa. Paouyc
CXOOUMOCMU CIMENEHHBIX PSO08.
9. Venosus paznoscumocmu ghynxyuti 6 psao Tetinopa. @opmyna Tetinopa ¢
0CMAamo4HbIM UneHoM 6 oowell 6 ghopme Jlacpanoca, Kowwu u Ileano. E2o oyenka.
Ps0 Maxnopena ons snemenmaphvix ¢ynxyuil.
10. Ilpumepwt npunoscenuii hopmynol Tetinopa 0ns npUOIUHNCEHHBIX BbIYUCTEHUL
INEeMEHMAPHBIX PYHKYUL, 8bIYUCTIEHUS NPEOeslo8, ONPEOeIeHHbIX UHINE2PA08,
NPUOTUINCEHHBIX peuleHULl 00bIKHOBEHHBIX OUppepeHyUanIbHbIX YPAGHEHU.
11. Tpuconomempuueckue psovl. Psovr @ypve obuezo suoa u yacmusie ciyyau Ol
yemmwvix, Heuemuwix yukyuil. Paovi @ypve 015 pynkyuil ¢ npoussoibHbIM
nepuodom. Ilpunoscenue psaoos @ypwve 0 npedmemuoi oobiacmu.

[Ipu mpoMekyTOUHOM aTTECTAI[MHU C BBIOJHEHUEM 33IaHUM JTOMTOJIHUTEILHOTO
UTOTOBOTO KOHTPOJBHOTO HMCHBITAHUS CTYACHTY BbIAAeTCS OWUJIET C BOMpOCaMU H
3a/layaMu.

[Tonb3oBaHME Pa3TMYHBIMU TEXHUYECKUMHU YCTPOUCTBAMH HE JTOMYCKAETCSI.

[IpenonaBatens MMEET MPaBO IMOCJIE IMPOBEPKHM MHUCHbMEHHBIX OTBETOB Ha
AK3aMEHAIlMOHHBIE BOIMPOCHI 3a/aBaTh CTYJEHTY B YCTHOW (opMe YTOUHSIOLIUE
BOIIPOCHI B paMKaXx COJIEpKaHuUs IK3aMEHALlMOHHOTO OMUJIeTa, BEIIAHHOTO CTYACHTY.

WNHble HOpPMBI, pPErJaMEHTHUPYIOIIME NPOLEAypy IpPOBEACHUS SK3aMEHa,
npeactaBieHsl B [lonokeHMM O  TEKyIleM KOHTpOJIE  yCIEBAEMOCTH U
IIPOMEKYTOUHOM aTTECTAI[MU CTYJEHTOB.
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9.2. OneHOYHBIE CPEICTBA ISl IPOBEACHHUS MPOMEKYTOYHOM aTTeCTALMHU B
(¢popme 3auera

1. Illxana oOLEHUBaHHUS MPOMEKYTOUHOM AaTTECTALMM — «3aYTEHO»,
«HE 3aYTECHO».

2. Bun mpomexyTouHOM atTecTaiiuu B (popMme 3adeTa.

[IpomexxyTounas  arrecrauuss B (opme  3ayeTa  yCTAHABJIMBAECTCS
[IpENoJaBaTeyieM [0 pe3yabTaraM TEKyLIEro KOHTPOJII 3HAaHUM H  yMEHHUU
oOyuatorerocsi 6e3 T0NOJHUTENbHBIX KOHTPOJIBHBIX UCIBITAHUH.

[Ipu npomexyTouHOl arTecTauud O€3 BBIIOJHEHUS JOMOJIHUTEIHLHOTO
UTOTOBOTO KOHTPOJIBHOTO HCIBITAHUSI CTYJEHTY B 00s3aTEIbHOM TOPSIKE
ONMCBIBAKOTCS KPUTEPUU MPOCTABICHUS 3a4€Ta:

«3aUTEHO» - BBICTABISETCS OOYy4aloLIEMyCs IMPHU YCIOBUHM BBINOJHEHUS UM
BCEX KOHTPOJBHBIX MEPOIPHUATHH, TOCCHICHUS JIEKIIUNA U NMPAKTUYECKUX 3aHSITUN B
o0Beme, cooTBeTcTBYOIEeM He MeHee 4yeM 80% OT KoIu4ecTBa 4acoB, OTBEICHHOTO
Ha KOHTaKTHYIO pa0oTy C MpEernoaBaTeieM.

3. [Ins AOMOJHUTEIBHOTO UTOTOBOIO KOHTPOJBHOIO HCIBITAHUS CTYIEHTY B
00s3aTEIBbHOM MOPSAKE IPETOCTABIAETCS:

0aza 3aJaHuii, MpeIHA3HAYEHHBIX [JIs MpEeAbsIBICHUS OO0yyarolmeMmycs Ha
JOTOJTHUTEIBHOM UTOTOBOM KOHTPOJIBHOM MCHBITAHMM (THUIOBOM oOpasel 3aJlaHus
npuBeeH B [Ipunoxenun);

METOAMYECKUE  MaTepuajbl, ONpPENEIIONMe MPOLENYypy  IPOBEICHUS
JOTIOJIHUTEIBHOTO UTOIOBOT'O UCIIBITAHUS M IPOCTABIICHUS 3a4€Ta.

3ajaHue BBIIOIHAETCS TUCBMEHHO.

IlepeyeHb BONPOCOB ONOJHUTEJIBLHOIO HMTOTOBOI0 KOHTPOJbLHOIO

UCTIBITAHUS:
2 cemecmp.

1. Ilonamue npouzsoonou u ouggepenyupyemocmu @pynxyuu ¢ mouxe. llpasuna
oughgheperyuposanus Cymmol, NPOU38eOeHUs U YACMHO20 08YX (YHKYULL, CIONCHOU
@ynxyuu u oopamnot pyuxyuu. opmynvt ougppepenyuposarus npocmenuux
IeMEHMAPHBIX PYHKYULL.
2. Ilepsvuii ougppepenyuan pynxyuu. Husapuanmuocmo e2o ¢popmol. Hcnonvzosanue
oughghepenyuana ona npUOIUINCEHHO20 BbIYUCTICHUS NPUPAUeHUsL DYHKYULU.
3. Ilpouzeoonvie u ougpepenyuanv svlcuiux nopsoKos.
4. [lonamue go3pacmanus (yobl8aHus) 8 MouKe U JOKAIbHOS0 IKCMPeMymMa yHKYUU.
Jlocmamounoe ycnogue 8o3pacmarust (yobleanus) u Heobxooumoe yciogue
aKcmpemyma ouggepeHyupyemoti 8 OaHHOU Mmouke QyHKYUu.
5. Packpvimue Heonpeodenennocmeti (npasuno Jlonumans,).
6. Haxooicoenue mouex skcmpemyma ¢hynxyuu. JJocmamoyHule ycious
akcmpemyma. Buinyknocmeo (6oenymocmu) epagura ynkyuu. Touku nepecuba u
oocmamounsle yciosus nepecudba. Acumnmomot epaguxa pyuxyuu. Obwas cxema
uccnedo8anus epapuxos yHKyuil.
7. [lonamue gpynkyuu MHO2UX nepeMeHHbIX U ee NPeOelbHO20 3HAYEeHUsL.
Henpepuvienocmu ¢hynxyuu N-nepemennwvix. Ceoticmea HenpepwvieHblX yHKYUIL.
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8. llonamue ouppepenyupyemocmu @pynxkyuu. Kacamenvnas niockocms
nosepxnocmu. /locmamounoe yciogue ougpepenyupyemocmu.
Hugpgepenyuposanue cnosicnou pynxyuu. Mneapuanmunocms hopmol nepeozo
ougppepenyuana.

9. Yacmuovle npouszsooHvlie u ougpepenyuanvt svicuux nopsiokos. Teopemovl o
pasencmee CMeuanHuix npoussoonsix. Ilpouzeoonas no nanpasienuro. I paouenm.
10. Dxcmpemym @hyHKyUU MHOSUX NEPEMEHHBIX. Y CI08HbII IKCMPEMYM U MeMOoObl
€20 OMbICKaHUs

11. Ilonsmue nepsoobpaszHol u HeonpeoeieHH020 UHmMe2paia QYHKYUU.
Ilpocmetiwue ceoticmea Heonpedenenno2o unmezpana. Tabauya neonpeoenreHHbix
UHmMezpanos.

12. Ilpocmetiuiue memoovl uHme2pupo8arus (3amMeHa nepemerHolu, UHmMe2puposaHue
no yacmsm,).

13. Humezpupyemocmo 8 21eMenmapHulx YHKYUAX KIAcca payuoHaIbHbix Opodell.
Humezpupyemocmo 6 s1emeHmaphvix QyHKYusx OpoOHO-TUHEHbIX
UppayuoHarbHocmel u Opyeux Kiaccos QyHkyuil.

14. Ceoticmeéa onpedenennoeo unmezpana. Oyenku unmezpanos, Gopmyivi cpeorHe2o
3Hauenus. OcHo8Has opmyna unmesparbHo2o ucyucienus. Popmynsl 3amemvl
nepeMeHHOU U UHMe2PUPOBAHUsL NO YACMAM.

15. Hecobcmeennvie unmeepanvl. Kpumepuii cxooumocmu. @opmynvi 3ameHvl
nepeMeHHOU U UHMeSPUPOBAHUSL NO YACHSM.

16. Ionamue onunvt kpugou. Popmyavl 0151 GbIYUCTIEHUSL ONUHBL OY2U KPUBOLL.
ITnowaowv kpugoaunelol mpaneyuu u KpUBOJIUHEUHO20 ceKmopa. Bviuucnenue
0bvema mena 8 npocmpancmee. 3a0ayu NPUKIAOH020 COOEPHCAHUSL.

4 cemecmp.
1. OcHosnvie ghopmynvl KOMOUHAMOPUKUL.
2. Ilpocmpancmeo s1emenmapHulx coovimuil. Aneeopa coovimuil. Ilonamue
cyuauno2o cobvimus. Beposmnocmo. Akcuomamuueckoe nocmpoenue meopuu
8eposiMHOCHELL.
3. Onemenmapuas meopus eepoamuocmeu. Memoobl eviuucienuss 6eposmHoCmel.
Yenoenas eeposmuocms. @opmyna noanou eepoamuocmu. Popmyna baiieca. Cxema
bepuynnu. Teopemwr [lyaccona u Myaspa-Jlannaca.
4. Jluckpemmuvie cnyuaiinvie enuuunsvi. Dynkyus pacnpeoeieHus u ee CE0OUCMEA.
Mamemamuueckoe odxcuoanue u oucnepcusi OUCKpemHuou CIy4atiHol eIUYUHbI.
5. Henpepwiguvie cnyuaiinvie genuuumvl. DyHKkyus pacnpeoenenusi, HIOMHOCHb
8eposIMHOCMU  CNYYAUHOU  BeIUYUHbl,  UX  83AUMOCBA3b U  CBOUCMAEA.
Mamemamuueckoe oxcudanue u Oucnepcust HenpepvIBHOU CIYUAUHOU GeIUYUHBL.
6. Cmanoapmmuvie 3aKoHbl pacnpeoeieHus OUCKPEMHbIX U HEeNnpepbl8HbIX CIYUAUHBIX
eeauuun. Hopmanvnoe pacnpeoenenue u e2o ceoticmaa.
7. 3akon bonvuux yucen. Llenmpanvuas npedenvnas meopema Jlanynosa.
8. I'enepanvnas cosoxynnocmv u evibopra. Bapuayuonnwii psao. [ucmoepamma,
IMRUpUYECcKas QyHKYUs pacnpeoenerus, 8bl00poUHas CPeOHssl U OUCNEPCUsL.
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9. Cmamucmuueckue oyenku. HecmewjeHnvle, Ihdexmuensie, COCMosmenbHble.
Toepewnocmo oyenxu. JlogepumenvHas 6eposimHoOCHb U 008EPUMEIbHBLU
unmepeain. OnpeodeneHue HeobdXo0uMo20 06vema 8blI00pPKLUL.

10. @ynxyuonanvuas 3aeucumocms u peepeccus. Kpusvie peepeccuu, ux ceoticmsa.
Koaggpuyuenm xoppenayuu, koppeiayuonnoe omHoueHue, ux ceoLcmeda u OYeHKU.
11. Cmamucmuyeckue memoovt 06pabomku IKcnepumeHmanvusvix Oannvix. llonamue
o Kpumepusx cozanacus. Ilposepxa cunomes o pasencmee dosetl u cpeoHux. lIposepka
2Unome3swvl 0 3HAYEHUU NAPAMEempo8 HOPMAIbHO20 pacnpedenenus. IIposepka

2unomesnl 0 8Ue PACNPeOeieHUsL.

[Tonb3oBaHME paA3IMYHBIMU TEXHUYECKUMHU YCTPOWCTBAMHU HE JIOMYCKAETCH.
[IpenonaBaTens uMeEET MPaBO TMOCJIE€ TPOBEPKH MHUCbMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIE BOIMPOCHI 3a/JaBaTh CTYJAEHTY B YCTHOW (OpMe YTOUHSIONTUE
BOITPOCHI B paMKaX COJAEPKaHUS SK3aMEHAIIMOHHOTO OMJIeTa, BBIIAHHOTO CTY/ICHTY.

WNHble HOpMBI, pErITaMEHTUPYIOIIME MPOUEAYypPY HNPOBEACHUS HK3aMEHa,
npeacraBieHsl B [lonokeHHMM O  TEKylIeM KOHTPOJE  YCIEBAaEMOCTH U
MIPOMEXKYTOUYHON aTTECTALIMU CTYICHTOB.

Uucrno 3a1aHuid 17151 JOMOJHUTENBHOTO UTOTOBOTO KOHTPOJIBHOTO UCTIBITAHUS —
20 B popmaTte TECTOB C JEKOMIMO3UIIUEH MO0 UHIAUKATOPAM «3HATh» U «yMETHY.

[IpopomxuTenbHOCTh — 60 MUHYT.

4. Kpurepuun BBINIOJHEHUS KOHTPOJBHOIO HCHBITAHUS U YCIIOBHS
[IPOCTABJICHUs 3a4€Ta:

JUISl KAaTETOPUU «3HaTh» (OMHAPHBINA KPUTEPUI):

HMKe 6a3oBoro - 0 0am;

0a30BbIN ypoBeHb — 1 Oasnia;

KPUTEPUH OICHKA M €€ 3HaueHue Il KaTeropuu «yMeTh» (OMHapHBIN
KpUTepui):

otrcyrcTBUe ymeHus — 0 6a;

Hajnu4ue ymenus — 1 Gana.

Kpureprun uToroBoit OLieHKH 3a 3a4eT:

«3a4TEHOY - pU cymme O0aisioB 11 u Beie;

«HE 3a4TEeHO» - pu cyMme OaioB 10 u Huke.

9.3. OeHOYHBbIE CPEACTBA JJIA IPOBEACHUS MPOMEKYTOYHOM aTTeCTALUM B
(¢opme KypcoBoii padoThl HJIM KYPCOBOT0 MPOEKTA
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

10. MeToguyeckne peKOMeHAAMHU 10 OPraHU3ANNH U3YYeHUSs] TUCIUTIMHBI

CryneHTHl Tiepe]] Ha4ajJoM H3y4YeHUsl TUCIUIUIMHBI O3HAKOMIIEHBI C CHCTEMaMU
KPEAUTHBIX €IUHUI] ¥ OaIbHO-PEUTHHTOBON OIICHKH, KOTOPBIE IOJDKHBI OBITh
OImyOJIMKOBaHbI M Pa3MEIICHBI Ha CaliTe By3a UM Kadeaphl.

CryneHTsl, W3y4alolye AUCHUIUIMHY O0O0ECIeYMBAIOTCS  AIEKTPOHHBIMU
W3IaHUSIMH  WJIM  JIOCTYIIOM K HHM, Y4Ye€OHO-METOIUYCCKUM KOMILJIEKCOM TIO
TUCITUIUIMHE, BKIIOYass METOJMYECKHE YKa3aHWsl K BBIMOJHEHUIO TMPAKTUYECKUX
paboT 1 BceX BUJIOB CAMOCTOSTEIILHON paOOTHI.
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11. BHeceHue M3MEHEHUI U 1ONOJHEHUI B pa004uyl0 NPOrpaMmmy M CUMILIHHBI

Kadenpa exeroqno oOHOBISIET coJepkaHre pabouynux MPOrpaMM JUCLMILINH,
KoTopble  odopmiAroTcs  mpoTokojamu. dopma  mpoTOKOJa  yTBEpXKIEHA
[lonoxenueM o CTPYKType, cOAepKaHMU U OQOpMIEHUH pPaboOYuX MpPOrpaMm
JTUCLUIUIMH, TI0 o0pa3oBaTelIbHBIM MporpammaM, cooTBeTcTByronmx ®I'OC BO c
Y4eTOM MPOQPECCUOHATIBHBIX CTaHIaPTOB
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IIpunoxenue 1

(DCI[CpaJII)HOC rocyagapCTBCHHOC 6IO,Z[)KGTHOC 06paBOBaTCJILHOC YUpPCIKIACHNUC

BBICILIETO 00pa30BaHUs

«TBepckoil rocy1apcTBeHHBIN TEXHUYECKUI YHUBEPCUTE)

Hanpasnenue noarorosku 6akanaspoB — 20.03.01 Texnocdepnast 6€30macHOCTb
Hanpasnennocts (mpoduinb) — be3onacHOCTh TEXHOJOTMYECKUX IPOIECCOB U

MIPOU3BOJICTB
Kadenpa «Briciias maTemaTuka»
Juncuuruimaa «MaTemaTuka
Cemectp 1

3K3AMEHALIMOHHBIN BUIET Ne 1

1. Bonipoc aiist npoBepku ypoBHsI «3HATb» — 0 wnm 1 unu 2 Ganna:
IMonsiTHe HeMPepPHLIBHOCTH (PYHKIIUM B TOUKE M HA MHOKECTBeE.
Kanaccuguxanusi Touexk paspoisa.

2. 3aganue s npoepku ypoBHs «YMETby» — 0 unu 2 6anna:
HaiiTu miiomaab TpeyroJibHHUKA, IOCTPOEHHOI'0 HA BEKTOPax
a={0;2;1} m b={2;0;-3}.

3. 3anganue s mpoBepku ypoBHSI «YMETb» — 0 unu 2 6anna:
CocTaBUTH ypaBHeHHE KACATEJIbHOM MI0CKOCTH K MOBEPXHOCTH
7=X"-2xy+Yy*—Xx+2y BTOUYKe M(L11).

Kpurepuu HTOroBoi OLIEHKH 32 IK3aMeH:

«OTJIMYHOY - TIPH CyMMe OasioB 5 miu 6;

«XOpOLIO» - MPU CyMMe 0auioB 4;
«YJOBJIETBOPUTEIBHOY - IPU CyMME OAIIOB 3;
«HEYJIOBJIETBOPUTEIIBHOY - pH cyMMe OaiioB 0, 1 wm 2.

CocraButens: A.11.H., Ipodeccop E.B. bopucosa

3aBenyromuii kadeapou: 1.T.H., mpodeccop B.JI.T'opsiueB




Ipuaoxenne 2
denepanabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATENBHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus
«TBepcKoi rocyIapCcTBEeHHbIN TEXHUYECKUNA YHUBEPCUTET

Hamnpasnenue noaroroBku 6akanaBpos — 20.03.01 Texnocdepnast 6€30macHOCTb
HampaBnennocts (mpodmiib) — be3onacHOCTh TEXHONIOTHYECKUX IPOIECCOB |
MIPOU3BOJICTB

Kadenpa «Briciias maTemaTruka»

Jucuumnimaa «MaremMaTuka»

Cemectp 2

KpuTtepun BbINoJIHEHUsI KOHTPOJIBHOI'O UCIBITAHUS U YCIOBUS IPOCTABICHUS 3a4éTa:
IUTS KaTETOPHH «3HATh» (OMHAPHBIN KPUTEPHIA):

Hrke 0a3osoro - 0 6ar;

0a30BbIl ypoBeHb — 1 Oailnia;

KPUTEPHHU OLICHKH U €€ 3HaUCHHE AJISl KATErOpUH «yMeTb» (OMHAPHBINA KpUTEpHil):
orcytcTBue yMeHus — 0 6ar;

Hann4yue ymeHus — 1 6armna.

Kpurepnn uTorosoii orieHku 3a 3aueT:

«3a4TE€HO» - IpU cymMMe OaioB 11 u Beime;

«HE 3a4TeHO» - Ipu cymme O0ayutoB 10 u Huxe.

3AJAHUE JUIA JOTITOJTHUTEJIBHOI'O UTOI'OBOI'OKOHTPOJIBHOI'O
HUCIIBITAHHUA B TECTOBOM ®OPMATE

Jlemoncmpayuounslii eapuanm

Jlexomnosuuusi no UHOUKAmMopam
«3namoy - za0anus NeNe 1,3,9,11,12,14.18
« Ymemoy- zaoanus NoeNe2,4,5,6.7,8,10,13,15.16,17,19,20

1. TIpoussoaHas GyHKumH y =14—-3/x° +% paBHa...

a) y'— 5 +§ 6) y'—_i_i_@ B) y'—i_g r) y'—_ 5 _E
6¢x x° 6¢/x x° 6¢x x° 6¢x x°

x* +1

2. IIponsBonHas QyHKINH Y =— > paHa...
X —

6X 6X 4x° 4x°
a R — 6 L B ‘Yo N Y—
) y (X2_2)2 ) y (X2_2)2 ) y (X2_2)2 ) y (X2_2)2

t
3. IlpousBoanas y', pyHKIHH { yot paBHa...

a) y', =t° 0) y' =3’ B) y' =t r) y', =4t

4. Iuddepenunan QyHKIUNA y = Inx paBeH...
X

1;I2nxdx 6) dy:1—I2nxdx B) dy:1+|nxdx r) dy:Inx—ldx
X X

a) dy = NG In? x
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. sin x 7
5. 3HaueHune NPOU3BOIHON PYHKIIMH Yy =—— B TOUKE X, = - PaBHO...
X

2) 372'\/52—18 5) 42 B) 22 (7; —4) ")
7C 7C 7T
37z — 9\/§
272

3

6. Haumennbliiiee 3HaueHre QyHKIUU Y =%x —X? —% Ha oTpe3ke [-11] paBHO...

2 4

a) —— 0) —— B) -2 r) 1

) -2 ) -3 ) )
7. YpaBHEHHE KacaTeIbHON K TpaduKy QyHKIUH Y = X° +% B TOYKE X =-1 UMEET BUII...

X
8 2 8 2 8 2 8 2

a) y=—x—— 0) y=—-x—-= B) y=—X+— T) y=——X+—

) y 3 3 ) y 3 3 ) y 3 3 ) y 3 3

8. CkopocTh OBH)KEHHS B KOHIIE IEPBOM CEKYHABI IPH 3aJaHHOM 3aKOHE [IBHKCHHS
S(t) =t* +tIn(t+1) paBHa...

a) 2,5+In2 0) 6,75+2In2 B) %+In3 r) 14,875+3In2

9. Yka3zaTh MpoMexXyTOK Bo3pacTanus pyHKuu f(x) = (2x+1)e>"

o) ol o) o[

10. HpPI HpHMOHHHCﬁHOM ABHMKCHUKU TOYKH 3aBHCHMOCTL IIYTH OT BPEMCHH 3ajjaHa
YpaBHECHHUEM S(t):(‘/t_9 , TOTJIa YCKOPEHHE TOYKH B KOHIE NMEPBOM CEKYHJbl JBUXECHHUS
paBHO...
0B 54248 r 45

16 16 16 8

11. UnTterpan _|.\/x_5 dx paBeH...
7 9

a) 2%’ 2 +C B) —2\/X_+C r) — 2

7 3/x* 9 5yx®

12. Tlpu uHTErpUpPOBAHUU IO YACTSAM B UHTETpAJIC I(x— 2)sin3xdx pa3OueHre UMEET BUI. ..

+C 0) - +C

u=(x-2)sin3x u=1 u =sin3x u=x-2
0) : B) r) .
dv = dx dv =(x—2)sin 3xdx dv =(x—2)dx dv = sin 3xdx
13. Jlnig moapIHTErpaIbHOM (PYHKIIUH IL Pa3JIOKEHHE UMEET BU/I. ..
(x-1)(x+2)
a2 1 6) E{L_Lj B) 3(L_Lj Lt ., 2
X+2 x-1 3Lx-1 x+2 Xx=1 X+2 X=1 X+2
14. JIna noapIHTErpaibHON PyHKIMN j% Pa3JI0KEHUE UMEET BUL. ..
(x+1)°(x-5)
2
a) A1+ A22+ A33+ B, N B22 6) Alx+A;2+le +BZX3+B3
x+1 (x+1)° (x+1)° x-5 (x-=5) (x+1) (x=5)
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oA, B DA, A B B B

+ +
(x+1)*  (x=5)° x+1 (x+1)?* x-5 (x=5?% (x-5)°
15. Jyig moapIHTErpaibHOM (PYyHKIIUH I (x—2(;x(;224)rixx+5) Pa3IoKCHUE UMEET BUI. ..
A B A Bx+C

a) >+ 6) 2t 2
(x=2)" x“+3x+5 (x=2)" x“+3x+5
A B C A B Cx+D
B) r)

+ + + +
x—2 (x=2)° x*+3x+5 x—2 (x=2)° x*+3x+5

16. UnTterpan jd—; paBeH...

a)4 l6) 1 B) 2 r)3

17. ®ynkuums f(x) — yeTHas, HHTErpa j f(x)dx=2. Torma j'f(x)dx paBEH. ..
a)2 0) 4 13)00 r)5 ’

1
18. B onpeneneHHOM HHTETpae j V4-x*dx Tpou3BelieHa 3aMeHa MEPEMEHHBIX X = 2sint.
0

ITocne 3ameHbl HHTCTpAJI UMCCT BHUA. ..

T a

6 1 6 1
a) 4 I cos’ tdt 0) 4Icosztdt B) chostdt r) 2jcostdt
0 0 0 0

19. Inomaas GUIYpHl, OTPAHUYEHHON TMHUAME X =1, y=0, y=+/Xx paBHa...

@% @% m% 01

20. O0beM Tena BpalleHHs, MOJYyYSHHOIO BpalieHueM Gurypsl x=1, y=0, y=x°
BOKpYT ocu OX, paBeH...

T T T

z 6) = z
a) 5 ) > B) 7 r) =
CocraButens: 1.11.H., mpodeccop E.B. bopucosa
3aBenytouii kadeapoi: 1.1.H., mpodeccop B.JI.I'opsiueB
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Ipuaoxenne 3
®enepalibHOE rOCYAAPCTBEHHOE OIOIKETHOE 00PA30BATEIBHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHUs
«TBepckoil rocy1apcTBeHHBIN TEXHUYECKUI YHUBEPCUTED)

Hanpasnenue noarorosku 6akanaspoB — 20.03.01 Texunocdepnast 6€30macHOCTb
HamnpaBnennocts (npoduiib) — be3onacHOCTh TEXHOJIOTMYECKUX MPOLECCOB U
MIPOU3BOJICTB
Kadenpa «Briciias maTemaTuka»
JucuunnvHa «MaremaTuka»

Cemectp 3

IK3AMEHALIMOHHBIN BUJIET Ne 1

1. Bonpoc s mposepku ypoBHS «3HATbY» — 0 wnu 1 unm 2 Ganna:
Ipu3nak JleiiOHUIA 11 3HAKOUYEPEAYIOIIUXCHA PSI0B.

2. 3amanue 11 nmpoBepku ypoBHA « YMETDby — 0 unu 2 6anna:
Pemute ypaBuenue: y' — 2y’ +10y =sin 3x.

3. 3ananue s mpoBepku ypoBHs «YMETby» — 0 unu 2 6anna:

Ha ocHoBe au@depeHuHaIbLHOIO ypaBHEHHUS, NOCTPOUTHL MOAEJb KOTOPOH
YAOBJIETBOPSIOT (QYHKIMH, O0O0JaJaolue CJAeAYIOIUM CBOWCTBOM: YIJIOBOM
KO (PpuiueHT KacaTteJbHO K rpaguky (QyHKOMM B JIH0O00 TOUYKe paBeH
OTHOILEHUIO OPAMHATHI TOUYKH KacaHM K ee adciucce.

Kpurepuu HTOroBoi OLieHKH 32 IK3aMeH:

«OTJIMYHOY - TIPH CyMMe OajioB 5 wiu 6;

«XOpOILIOY - IPU CyMMe OaIljIoB 4;

«YAOBJIETBOPUTENIBHO - PU CyMMe OaljIoB 3;
«HEYIOBJIETBOPUTENBHOY - Tpu cymMme 6ayutoB 0, 1 nm 2.

CocraButens: A.11.H., podeccop E.B. bopucosa

3aBenyromuii kadeapou: 1.T.H., mpodeccop B.JI.T'opsiueB
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Ipunoxenne 4
denepanbHOE TOCYAApCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«TBepckoi rocy1apCcTBeHHbIN TEXHUYECKUNA YHUBEPCUTET

Hanpasnenue noarorosku 6akanaspoB — 20.03.01 Texunocdepnas 6€30macHOCTb
Hamnpasnennocts (npoduiib) — be3onacHOCTh TEXHOJIOTMYECKUX MPOLECCOB U
MIPOU3BOJICTB

Kadenpa «Briciias marematuka»

JucuunnvHa «MaremaTuka»

Cemectp 2

KpuTepun BbINOJHEeHUS] KOHTPOJIBLHOTO UCIIBITAHUS U YCIOBHS MTPOCTABICHUS 3a4€Ta:
JUTS KaTEeTOPHUH «3HATh» (OMHAPHBIN KPUTEPHIA):

ke 0a3osoro - 0 6an;

0a30BbIi ypoBeHb — 1 Oaia;

KPUTEPHHU OLICHKH U €€ 3HaUCHHE AJISI KATErOpuH «yMeThb» (OMHAPHBIA KpUTEpHil):
otrcyrcTBre ymeHus — 0 6ar;

Hannuue ymeHus — 1 6armna.

Kpureprn uTorosoii orieHku 3a 3aueT:

«3a4TeHO» - Ipu cymMMe O6arioB 11 u BeIe;

«HE 3a4TeHO» - Ipu cymme O0ayutoB 10 u Huxe.

3AJJAHUE JUIA JOTTOJTHUTEJIBHOI'O UTOI'OBOI'OKOHTPOJIBHOI'O
HUCIIBITAHUA B TECTOBOM ®OPMATE

Hemoncmpayuonnsiii eapuanm

Jlexomno3uyusi N0 UHOUKAmopam
«3namoy - 3a0anus NeNe 1,3,4,7,11,12,17
«Ymemoy»- 3a0anus NeNe2,5,6.8,9,10,13,14,15,16,18,19,20

1. BeposATHOCTH CiTy4aitHOro cOOBITHS paBHa. ..
a) P=1 0) P=0 B) 0<P<l1 r) P=a, a—0
o) 0<P<2 e) -1<P<1 K) P =+ 3) P=—w

2. V3BecTHBI BEPOSITHOCTH HECOBMECTHBIX COOBITHMM A, B, C. YKa3zaThb BEpPOSTHOCTU
COOBITUM, KOTOpPBIE 00PA3YIOT MOJHYIO TPYIIITY

a) P(A)=0,3, P(B)=0,4, P(C)=0,5 6) P(A)=0,4, P(B)=0,1, P(C)=0,5

B) P(A)=0,3, P(B)=0,1, P(C)=0,5 r) P(A)=0,1, P(B)=0,6, P(C)=0,3

3. Hanbel BeposTHOCTH coObITHHi A, B m A-B: P(A)=0,2, P(B)=0,5, P(A-B)=0,1.
YKaXuTe BEpHOE YTBEPXKIACHUE

a) A 1 B HE3aBUCUMBI 1 HECOBMECTHBI 0) A 1 B HE3aBHCHMBI U COBMECTHBI

B) A U B 3aBHCHMBI 1 COBMECTHBI r) A 1 B 3aBUCHUMBI U HECOBMECTHBI

4. CKOJIbKUMU CHOCO6aMI/I MOJXHO paCCTaBUTHh 4 Pa3JINYHbIC KHMI'M Ha KHUKHOM T10JIKE?
a) 24 6) 4 B) 16 r) 20
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5. B ¢yr6onpHoli komange 11 uenoBek. Heobxomumo BeIOpaTh KamuTaHa W €ro

zamectutess. CKOJILKUMUA CHOCO6&MI/I 9TO MOXHO C,IICJI&TB?
a) 22 6) 11 B) 150 r) 110

6. Hmerorcs IMOMHIOPLI, Orypubl H JYK. CkoypKO Pa3JIMYHbIX CaJIaTOB MOXHO

PUTOTOBUTH, €CITU B KAXKJIBIM cajlaT TOJDKHO BXOJUTH 2 pa3jIMYHbIX BUA OBOIICH?
a)3 0) 6 B) 2 r) 1

/. B ypHe HaxoxasTcsa 45 mapukoB, u3 KOTopbix 17 Oenbix. [lorepsin 2 OenbIx Iapuka.
BeposiTHOCTB TOTO, 4TO BHIOpAaHHBIN HayTaj MapuK OyJeT OeibIM paBHa. . .

17 & 2 43 15
2) 75 ) 43 B) 75 D23

8. Bpocaior nBa urpanmpHbBIX KyOHKa. BeposTHOCTP TOro, 4TO Ha BBINABIIMX TPAaHIX
YETHBIC 3HAYCHUS, PABHA. ..

a) 0,25 6) 0,33 B) 0,5 r) 0,125

9. Ilo menu mpousBoautcs 4 BbICTpena. BepoATHOCTH MomanaHusi B OJHOM BBICTpEIC
paBHa p=0,3. BepoATHOCTb TOr0, YTO B LIE€JIb [TONAJX POBHO 3 pa3a, paBHa:

a) 0,4116 6) 0,2646 B) 0,0756 r) 0,6

10. CoOpiTHe A MOXET HACTYNMTH JIUIIb NPU YCIOBHM IOSBICHUS OJHOTO M3 JBYX
HECOBMECTUMBIX COOBITUH B, 1 B,, 00pa3yoluX MOJHYIO Ipynny coObITUH. M3BecTHBI
BEPOSITHOCTh P(BJ:% M YCJIOBHBIC BEPOSITHOCTHU P(A/Bl)=%, P(A/Bz)=%. BepositHOCTD

COOBITHSA A paBHA...
a) 0,66 0) 0,3125 B) 0,42 r) 0,4375

11. Jan rpaduyeckuili 3aKOH pachpeeseHus] IUCKPETHOM CIy4yaHOW BEJITWYUHBI
(MHOTOYTOJIbHUK pacnpeneneHus). Psg pacnpeneneHusi cliydailHOW BEJIMYUHBI HUMEET

BUI... A
X =3 -1 3 X -3 -1 3
,,,,,,,,,,, a) 0)
p 0,25 0,125 0,625 p 2 1 5
X -3 3 X -3 1 3
IS B) r)
1 p 0,25 0,75 p 0,25 0,125 0,625

12. lan psig pacupeneneHus C1ydaitHoNW BeTMUUHBI:
X -4 1 3 3)
p 011 013 p3 012

Mopa cinyyaliHOM BEJIMYMHBI X paBHA...
a)5 0)3 B) 0,4 r) 0,3

13. Urpanpayto kocTh OpocatoT 36 pa3. CiydaiiHas BeaMYMHA X — KOJHYECTBO
BBINIABIIMX «JBOEK». /[ucniepcus ciydyallHOW BEJIMYMHBI pAaBHA. . .
a) D(X)=20 6) D(X)=10 B) D(X)=12 r) D(X)=5
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14. lucniepcust NOCTOSHHOM BenU4MHbI C paBHA. ..
a) D(C)=1 0) D(M)=0 B) D(C)=0 r) D(M)=-1

15. I'paduk QyHKIMM MIIOTHOCTU paclpeAesieHUs] BEPOSATHOCTEN CIIydaiiHON
BEJIMYMHBI X HMEET BUJL
* Torna 3HaueHue C paBHO...

a)C=2 6)C=02 B)C=025 T1)C=0,5

16. CayuaiiHas BeauuMHA X pacrpezesieHa Mo paBHOMEPHOMY 3aKOHY Ha OTPE3Ke
[-5;-1]. MareMaTu4ecKoe OKHIaHNE CIIy4YalHON BEJIMYMHBI PABHO. ..

a) M(X)=3  0) M(X)=-3 B) M(X)=2 r) M(X)=4

17. Cnyuaiinas BenMunHa X paclpeesieHa 1o NoKa3aTeIbHOMY 3aKOHY C
napaMmeTpom A =2. Jlucnepcus ciry4aiiHOM BEJIMYUHBI PABHA. . .

a) 0,5 6) 0,25 B) 4 r) 2

18. I'padpuk PpyHKIIMM MIIOTHOCTH pacIpeeieHUsI BEPOATHOCTEH CllydaitHON
BEJIMYUHBI X HMMEET BUJL
Torna MaTeMaTu4eCcKOe OKUIAHUE CITyHYaMHOU

BEJIMYUHBI X PaBHO...
a)5 6)02 8004 125

[
»

19. 3akoH pacmpeneneHuss CIydailHOW BEIMYMHBI X 3a/aH (PYHKIIMEH IUIOTHOCTH
_(x-5)?

f(x)= e ¥ . CpeaHekBaapaTUYECKOE OTKJIOHEHUE CIIy4alHOM BEIMYMHBI
42r
PaBHO. ..
a) 16 0)5 B) 4 r)2
20. OyHKUMA IUIOTHOCTH PAacCIpelesieHUs] BEPOATHOCTEH CIyyallHOW BENMYHHBI X
_(x=3)?
umeer Bua f(x)= Te 2. Touka makcuMyma kpuBol I'aycca umeer abcuuccy...
T
a) x=4 0) x=0 B) X=2 r) x=3
CocraButens: A.11.H., podeccop E.B. bopucosa

3aBenyromuii kadeapou: 1.T.H., mpodeccop B.JI.T'opsiueB
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