[loKyMeHT noan1caH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
QMWEMMEM@ENQWMMBEHHOE BIO/KETHOE OEPA3OI§ATEJ’II)HOE Y‘{PE)K,ZEEHI/IE BBICHIET'O OBPA3OBAHNS
[lomkHocTb: MpopekTop no 06pa3dvtiAKGTERGEBACCHIIFCKOTIO XO31MCTBA POCCUMCKON ®EJNEPATITNN
NaraaRPOCCHHACKRIHIMOCYJIAPCTBEHHBI YHUBEPCUTET HAPOJHOI'O XO3SMCTBA

YHUKanbHbI MPOrpaMMHbIN KIKOY: MMEHMU B.U. BEPHAJICKOI'O»
790a1a8df2525774421adc1fc96453f0e902bfb0 Yuuepcuter Bepuaackoro)

Kadenpa TexHOMornueckoro pa3BuTHsi CUCTEM KU3HEOOECTICUCHHSI CETbCKUX
TEPPUTOPUN

[IprrsaTo Yyensms coBeTom
Yuusepcutera Bepranckoro

CIIBHOM JCATEIbHOCTH
«26» mapra 2026 r. nporokon Ne 8

Kynapssues M.T'.

PaGouasi nporpamMmMa JUCHMILIAHBI

MaTteMaTHYeCKHUM aHAJIN3
Hanpasienue noaroToBku 36.03.02 3o00TexHus

Hampasnennocts (mpoduns) mnporpamMmbl  TeXHOJIOTHS TPOW3BOJCTBA MPOAYKIIMH
YKUBOTHOBOJICTBA

KBamudukamus: OaxanaBp 36.03.02 3oorexuus

dopma 00ydeHHs OuHasI, 3a09Has

bamammxa 2026r.



Pa6ouast mporpamma paspadorana B coorBeTcTBUH ¢ @PI'OC BO mo HampaBlIeHUIO MOATOTOBKH
36.03.02 3ooTexHus

Pabouas mporpamma TUCIUIUIMHEI pa3paboTaHa JOIEHTOM Kadeapsl IPUPOI000yCTpONCcTBA U
BO/JIOIOJIb30BaHUS KaHIUJIATOM TEXHUYECKUX HaykK PamazanoBoii ['.I'.

Peniensent: k.(.-M.H., JOLEHT, TOIEHT Kadeapsl MPUPOI000yCTPOICTBA U
Bonomnoiab3oBanuaPemernukos B.I1.



1 Ilnanupyembie pe3yJbTAThl 00yUeHUS

Mo TUCHHUIIJIMHE, COOTHECCHHBIC C YCTAHOBJICHHBIMHU B

OITOII BO unAuKATOPAMM OCTHKEHUSI KOMIIETeHIM I

1.1 Ilepeyenb KOMIEeTEHIUIA, POPMUPYEMBIX Y4eOHOM U CIUIIIMHON

NHaukaTopsbl J0CTHKEHUS] KOMIIeTeHIUH |

Ilnanupyemble pe3yJibTaThl 00yYeHUsI

YHHBepcaJII)Haﬂ KOMIICTCHIUSA

YK-1. CrmocobGeH oCymecTBIATh TOHUCK,
KPUTHUYCCKHI  aHaiM3 M CHHTE3
uHPOpPMALIUK, TPUMEHITh CHCTEMHBIN
HOAXOJ JUIs PpEIICHHS TOCTABICHHBIX
3ajad.

3uatsp (3):npaBuiamnoncka, KPUTHYECKOTO aHAITN3a
W CUHTEe3a HH(pOpMaIuu, IPUMEHEHNUS CHCTEMHOTO
noaxoaa ajisd pCuICHU s MOCTABJIICHHBIX 3a1a4,

VYmerb (Y): nOpuMeEHSATh CHUCTEMHBIA TOAXOM IS
peIIeHNUs TOCTABIICHHBIX 33]1a4;

Baaaers (B):MeTOAMKON KPUTUUYECKOTO aHAIU3a

u CUHTE3a UHPOPMALTUU IS pereHus
IIOCTABJICHHBIX 3a1a4.
Oo6menpodeccuoHaATbLHAST KOMIIETEHIUS

OIIK-1. crocoOeH onpenensath | 3HaTh  (3):0CHOBHBIE TOHATHA W METOMbI
OMOJIOTUYECKHI CTaTyCc, HOPMATHBHBIC | AHANUTUYECKOM  TEOMETPHUM U JIMHEHHOMN
OOIIEKIIMHUYECKUE TOKa3aTeIu OpraHoB | anreOpsl. MeToasl MaTeMaTHYEeCKOTO aHaju3a,
U CHCTEM OpraHu3Ma >KMBOTHBIX, & TAK)KE | TEOPUU  BEPOSITHOCTEH W MaTeMaTHYeCKOMN
KaueCTBa CBIPhS U MPOAYKTOB KUBOTHOTO | CTATUCTHKH.

Ymersb (Y):uCnoab30BaTh METOJbI COBPEMEHHOM
MaTeMaTHKH, HEOOXOoauMble [UIsi PabOTHI IO
BBIOpAHHOM CIIEIUAIBHOCTH.

Baagers  (B):metomamu  pemieHust  3ama4
aHAJIMTUYECKON T€OMETPHUHM U JIMHEIHOM anredpsl;
MaTeMaTH4eCKOro aHaIu3a; TEOPUHU
BEPOATHOCTEN M MATEMATUYECKON CTATUCTUKH.

H PACTUTCIIBHOT'O ITPOUCXOKIACHUA

2. llesn 1 3a12a4M OCBOCHHS Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Jucnuniamaa Beicmas wMatemaTtwka OTHOCHTCS K oOs3arenbHOrM dactd  b1.0.10ocHOBHOM
npodeccuoHanbHOM 00pa30BaTeNbHON MPOrPaMMbI  BHICIIETO OOpa30BaHHs IO HAMPaBICHUIO
moarotoBku 36.03.02 3o00TrexHus.

LeabI0 TUCTIMIIIIMHEI SIBIISIOTCS:

pa3BUTHE HAaBBIKOB MaT€MaTHUYECKOTO MBIIUIEHUS; HABBIKOB MCIIOJIb30BAaHUSI MaTeMaTHYECKHX
METOJIOB M OCHOB MaTeMaTHYECKOTO MOJICIHPOBAHMUS; MATEMAaTHUECKOW KYJIBTYpPhl Y 00YyJarOIIerocs.
Emy Heo0XoaMMO B JOCTaTOYHOW CTENEHM BIAJETh KaK KIACCUYECKUMH, TaK M COBPEMEHHBIMU
MaTeMaTHYEeCKUMHU METOJIaMH aHaJn3a 3a]ad, BO3HHUKAIOIIUX B €r0 NMPAKTHYECKOW AEATETbHOCTH,
HCMOJb30BaTh BO3MOXKHOCTU BBIYMCIMTEIBHON TEXHUKH, YMEThb BBIOMpATh Hambosee MOAXOJAIIne
KOMOWHAITMH U3BECTHBIX METOOB, 3HATh X CPABHUTEIILHBIC XapAKTEPUCTUKH.

Jliss BBIPaOOTKM Yy COBPEMEHHBIX CHEIMAIMCTOB C BBICIIMM OOpa3oBaHHEM HEOOXOIMMOI
mamemamuyeckoll Kyiomypbl HEOOXOANMO peuieHue cledyiouux 3a0au:

1.006ecrieuenne BBICOKOTO ypOBHS  (YHIAMEHTAJIBHOM MaTeMaTHMYeCKOW IOATOTOBKU
CTYJICHTOB.

2. BbIpaboTKM y CTYJIEHTOB YMEHHs IpPOBOJAUTH JIOTHYECKUH M KadeCTBEHHBIH aHaIN3
COITMATEHO-Y)KOHOMHYECKUX 33/1a4 yIPABJICHUSI Ha OCHOBE IMIOCTPOCHUSI MaTEMAaTHIECKUX MOJIEICH Ha
0a3e pa3InYHbBIX CPEACTB HHPOPMALIMOHHOTO 0OecTIeueHHs!.

3. YMeHHe UCTIONIB30BaTh METOJBI COBPEMEHHOM MaTeMaTuKH, HeOOXOIUMBIE Ui paboOTHI IO
BbIOPAHHOM CHEIMATIBLHOCTH.

4. YMeHHe CTIeHaIncTa CaMOCTOSTEIEHO POIOKUTE CBOE MaTeMaTHYeCKoe 00pa3oBaHue.
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3. O0beM yueOHOI JUCUMIIIIMHBI B 324eTHBIX eIMHUIAX C YKA3aHHEM KOJIHYeCTBa
aKaJleMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yalouuxcs ¢ npenoaaBarejieM
(1o BUIaM y4eOHbIX 3aHATHI, TEKYIIHI U IPOMEKYTOUYHbIH KOHTPOJIb 110 IUCHUIJIMHE) U HA
CaMOCTOSITEILHYI0 Pa00Ty 00y4aKOIIHXCH

Ounast popma oOyueHUS

Buj yue6HOH paboThI 2 ceMmecTp

OO61as TpyA0€MKOCTh AUCHUILINHBI, 324ETHBIX SAMHHII 4
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 48,3

B T.Y. 3aHATHUS JICKUMOHHOT'O TUIIA 16
3aHATUSL CEMUHAPCKOIrO THUIIA 32
[TpomexyTouHas aTTecTalus 0,3
CamocrosiTesibHasi padoTa 00y4arOmuXcs, 4acoB 86,7

B T.4. KypcoBas pabota -
KoHTpoJib (camocTosiTeIbHAS/KOHTAKTHAS) 9
By npomeXyTOYHOM aTTecTalnuu 9K3aMEeH

4. Copep:kaHue AUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe IO TeMmMaM (pa3jenaM) ¢ YKa3aHMeM
OTBEJE€HHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
4.1 IlepevyeHnnb pa3gesioB JMCUMILIMHBI ¢ YKA3aHUEM TPYA0EMKOCTH ayJAUTOPHON (KOHTAKTHOM) H

CaMoOCTOSITeIbHOM PadoThl, BUA0OB KOHTPOJIel U NepevyHsi KOMIeTeHIHi

Ounas dhopma 00yueHus

Tpy10eMKOCTb, 4aCOB Kog
B TOM YHCJIE HaumenoBanue |Kommere
Hanmenosanue pa3feinoB u TeM ayIUTOPHOM OLICHOYHOI'O HIUH
BCETO .\ |CaMOCTOSTENb
(KOHTaKTHOH) | ., CpeacTBa
HOM pabOTHI
paboThHI
Pasnen 1.Ananurnyeckas VK- 1
- 18 6 12 3agaua
reoMeTpus U JIMHeiiHas ajredopa OIIK-1
(mpakTHuueckoe
1.1.  AnanuTudeckas reomeTpus
3a/IaHKE), TECT,
Ha TUIOCKOCTH U B 8 2 6
cobecenoBaHue,
IIPOCTPAHCTBE
v KOHTpPOJIbHAs
1.2. DnemMeHThl TMHEHHOU
10 4 8 paborta
asreOpbl
Paznen 2. Inddepennuanbnoe 3agada VK- 1
36 12 24
HCYHUCJICHHE (mpaktuueckoe |OINK-1
2.1. lIpenen pyHKIMU 12 4 8 3aJlaHue), TeCT,
2.2. Tlpou3BoaHas 12 4 8 cobecenoBaHue,
2.3. IIpunoxeHus Npou3BOIHON 12 ] KOHTpPOJIbHAs
pabota
Paznen 3. UnTerpajbHoe 3agada VK- 1
36 12 24
HCYHUCJICHHE (mpaktuueckoe |OINK-1
3.1. Heonpenenennslit uarerpan |18 6 12 3a/1aHNE), TECT,
3.2. OnpeneneHHbli HHTErpal cobecenoBaHue,
18 6 12 KOHTpPOJIbHAS
pabota




Paznen 4. Indpepennuanbubie 3anaua VK- 1
30 10 20
YPaBHEHHUs (mpaktnueckoe |OIIK-1
4.1. IuddepenmanbHeie 20 3 12 3a/1aHKe), TECT,
YpaBHEHHUSI [IEPBOTO MOPSLJIKA co0eceoBaHue,
4.2. TuddepenmanbHbie 10 ) 3 KOHTPOJIbHAS
YPaBHEHHUS BBICIIUX MOPSIIKOB pabota
Pa3nen 5. Teopusi BepositHocTeii (14,7 8 6,7 VK- 1
3anava
5.1. OCHOBHBIE TOHATHS U OIIK-1
6 4 2 (mpakTHyeckoe
TEOPEMBI
3a7[aHue), TECT,
5.2. IlocnenoBarebHOCTE
N 5 2 3 cobecenoBaHue,
HE3aBHCHMBIX UCITBITAHUN
5.3. CimyuaiiHble BEIMYMHBI U UX KOHTPOLHAA
- LY 3,7 2 2,7 paGota
YHCJIOBBIE XapAKTEPUCTUKHU
KonTpounb VK- 1
(camocTosITeIbHAS/ KOHTAKTHAS) 9,3 0,3 o JKzamen OIIK-1
HToro 3a cemectp 144 48,3 86,7

4.2. Conep:xxaHue TMCUMILUIMHBI M0 pa3ieaam

Pa3nes 1.AHanuTn4yeckasi reoMeTpus U JUHelHas anredopa

Iesn - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB METOJIOB aHAIMTHYECKOM
re€OMETPUHU Ha IUIOCKOCTH U B IPOCTPAHCTBE; TMHEUHOMN aJireOpBhl.

3aga4m — Hay4YUTh CTYJI€HTA BJIAJIETh METOAAMHU PEILIECHUS 3a]a4 aHAIUTUYECKON N'€OMETPUH U
JIMHENHON anreOpsl.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jesia:

1.1. AnanuThuyeckas reOMeTpHUsIHA INIOCKOCTH U B TIPOCTPAHCTBE.

VYpaBHeHUs TUHUN Ha MI0CKOCTU. Pa3nnynbie GopMbl ypaBHEHHS MPSIMOI HA TNIOCKOCTH. YTOJI MEXKIY
psAMBIMU. PaccTosiHue oT TOYKH 10 NpssMoi. KprBble BTOpPOro nopsiaka: OKpy>KHOCTb, JUIMIIC,
runepOona, napadona. YpaBHeHHs IUIOCKOCTH | TIPSIMOU B IIPOCTPAHCTBE. YTOJI MEX/IY TIOCKOCTMH. YTOI
MEXIY IIPSMOU U IIJIOCKOCTEBIO.

1.2.  DneMeHTHI JIMHEWHOU anreOphl.

OmnpenenuTrenan BTOPOro U TPETHETO MOPSIKOB, MX CBOMCTBA. AnreOpanyeckue JOMOJTHEHNS U
MUHOpBI. OIpeneauTeny n-ro nopsaka. Beruncienue onpeaennTes ero pa3iokeHHUeM 10 CTPOKe
(cronOiy).

CucreMsl IBYX U TpeX JUHEHHBIX ypaBHEHUH. MaTpruyHas 3alIUCh CUCTEMbI JIMHEHHBIX
ypaBHeHuil. [Ipasuno Kpamepa. Cucrema JIMHENHBIX ypaBHEHUH ¢ n HeM3BecTHEIMU. MeTop ["aycca.
Martpuisl, nevicteust Hax HuMu. OOpaTHas MaTpHIIa.

Paznen 2. InddepennuanbHoe ucumncjieHue

Iesn - npuoOpeTeHre TEOPETUUECKUX U MTPAKTUUECKUX HAaBBIKOBAN(D(DEpEeHIIUPOBAHUS
byHKIUH.

3agaum — Hay4uTh CTYyJIEHTA BJIaJIeTh TEXHUKOH nuddepeHpoBanns GyHKINN U ee
MIPUMEHEHHUS TP PEIICHNH YKCTPEMaIbHBIX 3a/1a4.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jesia:

2.1.Ipenen byHKIIM.

YucnoBast mocieoBaTeNbHOCT U €€ npezei. CyliecTBoBaHUE Npezesia MOHOTOHHON
orpaHuyeHHoN nocneaosarenbHocTU. I Ipenen pyHkuuu B Touke U B 0eckoHeuHocTH. [1epBrlii n
BTOpO# 3aMeuaTenibHble peaessl. CBoiicTBa npenenoB GyHKIMN. beckoHeuHO Masble BeTnYuHbL. X
cBoiicTBa. CpaBHEHHE O€CKOHEUYHO MaJIbIX.

2.2. IIpousBoaHas.
3agaun, TPUBOIAIINE K TTOHITHIO IPOU3BOIHOM. OnpeeneHne Mpou3BoaHON. Ee reomeTpudaecKkuii u
mexanundeckuit cmbici. IIpaBuina nuddepentmpoBanns GyHkmiid. [Ipon3BoHBIE OCHOBHBIX
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anemMeHTapHbIX GyHKIMA. [Ipon3BoaHas cioxHON 1 oOpaTHOU QyHKIMHU. [Ipon3BOAHBIC BHICIITNX
MOPAIKOB. 3aJaui, IPUBOSAIINE K MIOHATHIO IPOM3BOAHOM. Onpenenenne npon3BoaHoi. Ee
reOMETPUYECKUN U MEXaHUYECKUIN CMBICI.

[TpaBuna quddepenumupoBanus GyHkuuii. [I[pon3BoaHbIE OCHOBHBIX 2JIEMEHTAPHBIX ()YHKITHHA.
[IpousBoHas cioxxHoOi 1 00paTHOM pyHKIMU. [Ipon3BOAHBIE BRICIINX MOPSIKOB.

2.3. IlpunoxeHus: Npou3BOIHOM.

Yci1oBUs MOHOTOHHOCTH (PYHKIMIA. DKCTpeMyMbl GYHKITNH, HEOOXOIMMOE YCIIOBHE.
Jloctarounsie ycinoBusi. OTbICKaHWE HAUOOJBIIET0 U HAMMEHBIIETO 3HAYeHUH (PYHKIUH,
muddepennmpyemoit Ha otpeske.MccnenoBanue BeImykiaocTr rpaduka pyHkiuu. Touku nmeperuoa.
Acumntotsl Tpaduka pyHkiuu.O0mas cxema ucciieoBanus (PyHKIUU U TIOCTPOSHUs ee rpaduka.
VYpaBHeHuHEe KacaTelbHOU K KpUBOM B JAaHHOU TOYKE.

Paznen 3. UnTerpajibHoe ucumMcjieHue

enu - mpuoOpeTeHNEe TEOPETHUSCKUX M MPAKTUICCKUX HABBIKOB MHTCTPUPOBAHUS (PYHKIIHIA.

3agauu — HaAy4YUTh CTYJICHTA BJIAJICTh TEXHUKON UHTErpUPOBaHUS QYHKIUN U MPUITOKCHHIMA
HWHTETPAIIbHOTO UCYUCIICHUSI.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jeJia:

3.1. HeomnpeneneHHbIi HHTETpaJL.

[TepBoobOpasnas. HeonpeneneHnuslii HTErpa, ero cBoiicta. Tabauiia OCHOBHBIX HHTETPAJIOB.
WuTerpupoBanne 3aMEHOM MEPEMEHHOM U 110 YacTsM. MHTerprupoBaHue parmoHaIbHBIX IPOOEH.
WuTerpupoBanue BeIpaXeHH, COIepKalINX TpUroHOMeTpuueckue GyHKun. MiHTerpupoBanme
HEKOTOPBIX UPPALMOHATBHBIX BEIPAKEHUM

3.2. OnpeaeneHHbIH HHTETpa.

3amauu, TpUBOASIIKE K TOHITHIO onpeaeneHHoro uaterpaina. ®opmyna Hetotona-Jleiionuna,
€€ IPUMEHEHUE JJI BBIYUCIICHUS ONPEIEICHHBIX HHTErPaoB. MeTO/Ibl BBIUMCIEHUS ONPEIETIEHHOTO
WHTEerpasia mo ¢popmMmysam NpsiMOyToJIbHUKOB, Tparenuii, Cummncona. HecoOCTBeHHbIE MHTETPATIBI C
OECKOHEYHBIMHU TPEIeIaMH U OT HEOTPAaHUUEHHBIX (PYHKIIHI, UX OCHOBHBIE CBOMCTBA.

[IpunoxxeHue onpeneneHHOro HHTerpana.

Paznen 4. Iudpepennuaibubie ypaBHEeHUs

ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB PEILICHHS
¢ depeHINaIbHBIX YPaBHEHHI.

3agaum — Hay4uTh CTyJIeHTa pewarh qudQepeHraIbHble ypaBHEHHUs pa3InyHbIX OPSAKOB.

ITepedyenb y4eOHBIX 2JIeMEHTOB pa3jesia:

4.1. luddepenunanbHble ypaBHEHHS IEPBOTO MOPSIKA.

3anauu, npuBosLIMe K n1uddepeHmanbHbM ypaBHeHUsIM. [{uddepeHnnanbable ypaBHEHUS
nepBoro nopsaka. [lonstue 06 obuiem u yacTHOM perieHud. ViHTerpanbsHble kKpuBble. HauanbHble
ycnoBus. Juddepenumanbabie ypaBHEHHS ¢ pa3esoluMucs nepeMeHHbIMU. OHOPOIHBIE
muddepeHranbHbIe ypaBHEHMS; TUHEWHbIE 11 depeHInanbHble ypaBHEHUS.

4.2. luddepennmanbHble ypaBHEHUS BBICIINUX OPSIIKOB.

[TonsiTue o nuddpepeHnaTbHBIX YPaBHEHUSIX BBICIIMX MOPSIKOB, O0IIee U YaCTHOE PEIICHUs.
JuddepennnanbHble ypaBHEHUSI BTOPOTO MOPSIIKA, JOMYCKAIOIIUE TTOHMKEHUS TTOPsIIKa.
Jlunelinple oqHOPOAHBIE TU(PepeHIMaIbHbIE YPaBHEHHUS BTOPOTo nopsaka. CBOHCTBa UX PEILICHUM.
JluneitHo-He3aBHUcHMBIe pemieHns. CTpyKTypa o01ero peneHus.

Jlunelinble OJJHOPOAHBIE TU(GepeHIMaTbHbIE YPaBHEHHS BTOPOTO MOPsKa ¢ HTOCTOSHHBIMU
kod(ppurmentamu. XapakTepucTuIecKkoe ypaBHeHne. 3anuchk. CTpyKTypa 00IIero penieHus
JIMHEINHOr0 HEOTHOPOAHOTO YpaBHeHUs. TeopeMa HaoxeHus. MeTo Bapualuy IpOr3BOIbHBIX
MOCTOSHHBIX. OTHICKaHNE YaCTHBIX PEUICHUM TUHEHHBIX T depeHInaTbHbIX YpaBHEHUH C
MOCTOSIHHBIMU K03(p(pULIMEeHTaMu B clly4yae CHelMaIbHbIX MIPABbIX YacTel ypaBHEHUs (MHOTOYJICH,
Aekx, Acosnx+Bsinnx,).

Paznen S. Teopusi BeposiTHOCTEH



Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUIECKUX HABBIKOB IIPU U3YYEHUH CIyYaHBIX
SIBJIEHWW U MPOLIECCOB.

3agaum — HAyYUTh CTYJIEHTA UCIIOJIB30BAaTh METO/Abl TEOPUU BEPOSTHOCTEN IIPU U3yUYEHUU
CJIy4alHBIX IIPOLIECCOB.

Ilepeyenb yueOHBIX 3JIEMEHTOB pa3jeJia:

5.1. OcHOBHBIE TOHATHS U TEOPEMBI.

OcHoBHbIE TOHATHS U TeopeMbl. [Ipeamer Teopuu BepositHocTei. Kinaccudukarus coObITHH.
[TpocTpaHCTBO 2NIeMEHTAPHBIX COObITHIA. Anredpa coObiTuid. [loHSITHE CITy4aliHOTO COOBITHSI.
OTHOCHUTENBHBIE YACTOTHI. 3aKOH YCTOMYMBOCTH OTHOCUTENBHBIX 4acTOT. Kiaccuueckoe u
reOMETPUUYECKOE ONpeIeIeHrE BEpOSITHOCTH. OnpesiesieHe yClIoBHOM BeposiTHOCTH. HezaBucumocthb
coObITuii. Teopema o moaHOM BeposTHOCcTH. Dopmyiibl bailieca.

5.2. IlocnenoBaTenbHOCTh HE3aBUCUMBIX MCIIBITAHUM.

[TocnenoBarenpHOCTh HE3ABUCUMBIX UCIIBITaHUM, cxeMa bepuysuu. [IpenensHbie TeopeMbl
Myagpa-Jlannaca u Ilyaccona.

5.3. Ciy4aiiHble BETUYMHBI U UX YHCIIOBBIE XapaKTEPUCTUKH.

JlucKkpeTHbIE U HENIPEPhIBHBIE CIIy4aliHbIE BEINYNHBI.

JluckpeTHble ciiydaiiHble BennuuHbl. P pactipenenenus. @yHKUMs pacrpeesieHus], €€ CBONCTBA.
MareMarnueckoe 0’KMIaHUE U TUCIIEPCUs JUCKPETHOM Clly4aiiHOW BennuyuHbl. HernpepsiBHbIE
cityyaiiHble BeqMunHbl. OyHKIUS pacupeereHus], INIOTHOCTH paclpeesIeHHs], UX B3aUMOCBS3b U
cBOMCTBAa. MaTeMaTnyecKkoe 0’KMIaHUE U JUCIIEPCUS HENTPEPBIBHOM CIIy4YallHON BEIUYHHBI.

3aKoHBI pacipeesieHus clydailHbIX BelnuuH. HopmanbHOe pacnpenenenue, ero CBOMCTBA.
[TonsaTHe 0 paznuuHbIx Gopmax 3akoHa Oonbmx yucen. Teopemsl bepnymm n YeObimesa.
LentpanbHas npenenbHas Teopema JlsamyHosa

5. OneHo4yHbIe MaTepHAJIbI 110 JUCHUILIHHE

OrneHouHbIe MaTEpUaIbl MO TUCHUIUIMHE IPEICTABICHbI B BUE (DOHIA OIICHOYHBIX CPE/ICTB.

6. MaTepnaibHO-TeXHHYECKOe U y4eOHO-MeToAuYecKoe obecneyeHne JUCHUTIIUHBI

6.1 l'lepeqeﬂb yqe6H0-MeTo;mqecxoro oGecreyeHHUs Mo AUCOHUII/IMHE

No | ABTOp, Ha3BaHUE, MECTO W3AAaHMS, U3AATENBCTBO, [0/l U3/AHMS, KOJIMYECTBO CTPAHUIL, PEKUM
n/m JIOCTyna

JIerukun B.H. Bricmas matematuka. /B.H. JIbrukun. Yue6.mocobue. — M.: PITA3Y, 2011. —
330 c.https://search.rsl.ru/ru/record/01004975137

JIerukun B.H. MaTtemarudeckuii aHanus B 3a/1a4ax U ynpakHeHUsx: Yueb.nmocoodue. /B.H.
2 | JIerukun, B.A. Kanutonosa.—M.: ®I'bOY BIIO PI'A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425

6.2 IlepeyeHb y4eOHBIX U3AAHNI, HEOOXOAUMBIX JIS1 OCBOCHH S TUCHUIITTHHBI
DneKTpOHHbIE yueOHbIE U3/IaHUS B 3JIEKTPOHHO-O0MOmMoTeuHbIx cuctemax (ObC):

No ABTOp, Ha3BaHHUE, MECTO U3JAHU, T'O
P, ’ A > 1O Ccpinka Ha yuebHoe nznanue B 9bC
/1 W3/IaHUsI, KOJIMYECTBO CTPAHUII
OcHoBHas

JIeruknn  B.H. Jleknum u  nmpakThdeckue
3aHSATHUM TIO0 BBICHIEH MareMaThke: YdYeOHOe
1 |mocobume mns By3oB./, B.H. Jlerukmn, B.A.|https://search.rsl.ru/ru/record/01008923525
Kanutonora, @ A.A. MyxanoBa: «IIponmo»,
2017.




MyxaHnoBa AA, MyxaHoB CA.
2019. 3amayHUK-PAKTUKYM o TEOpUHU

2 | BEpOSITHOCTEH. YyebHoe | http://ebs.rgazu.ru/index.php?q=node/5045
nocobue [DnekTpoHHbIN pecype] — M.:«Ilepoy,
2019. — 124 c.
JonosHurenpHas

Hemupnosuuy  B.II,Kparkuii kypc BbIcHIER
MareMatuku: YueO.mocobue st By3oB. /B.IL. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-

3 Hemunosuy, B.A. KyapsisueB.— M.: Actpens; | detail.pl?biblionumber=143750
«ACTy, 2007.
JIpruknHB.H.AHanutuueckas reomeTpus;
Bekropnas anrebpa; Jluneiinas anreopa:
4 | Yueb.mocobue. /B.H. JIbrukun, B.A. https://search.rsl.ru/ru/record/01006808636
Kamuronosa.—M.: ®I'bOY BIIO PI'A3Y,
2014.-151 c.
6.3 IlepeyeHbIIEKTPOHHBIX00Pa30BaTEJIbLHBIXPECYPCOB
Ne JuekTpoHHbI o0pa3oBareibHblii | Jloctynm B JOP (ceTh UHTEpHET, T0KANBbHAS CETh,
n/ pecype¢ aBTOPU30BAHHBLINH/CBOOOIHBII 10CTYI
il
Ilukn BUAeoneKuui no BeIcHIel MaTtemMaTtuke — apTop nou. JIerukun B.H.
1 | IlpousBoxHas hyHKIUN https://www.youtube.com/watch?v=0QqNOrL88ubg&index=1
&list=PL7D808824986EBFD6
2 | HeonpeneneHHbIi HHTETpal https://www.youtube.com/watch?v=Z1i5rTJ0JJQ&index=4&li
st=PL7D808824986EBFD6
3 | duddepennmanbabie ypaBHEHHUS https://www.youtube.com/watch?v=BTIPeclzul8&index=13&
list=PL. 7D808824986EBFD6

6.4 CoBpeMenHbIe TpoeccnoHaIbHBIC 0a3bl JAHHBIX, HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI
U JINIIEH3UOHHOE TPOrpaMMHoe odecrevyeHune

CospemeHHbIe TPpoeccHOHANTBHBIE 0a3bI JaHHBIX

https://rosstat.gov.ru/- ®exepanbHas ciry>x0a rocy1apCTBEHHON CTATUCTHKH.

https://cyberleninka.ru/ - Hay4yHast 371€KTpOHHAs OMOIMOTEKa OTKPBITOro Hoctyna (OpenAccess).

http://link.springer.com/ - TONHOTEKCTOBasE KoOJUIeKIus (0a3za JaHHBIX) OJJIEKTPOHHBIX KHUT
n3garenbeTBa SpringerNature.

http://fcior.edu.ru/ - denepanbHbIi HEHTP HHPOPMATMOHHO-00PA30BATEIILHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHapoanas WHGOpPMAIMOHHAS CHUCTEMa IO
CEIIbCKOXO03IHCTBEHHBIM HayKaM M TEXHOJIOTHSIM.

http://window.edu.ru/ - Mudopmanmonnas cuctema «EnmHoe OKHO JocTyma K 00pa3oBaTelbHBIM
pecypcam»

HNndopmannonnbie cipaBoYHbIe CHCTEMbI
1.MadopmarmonHo-cripaBounas cucrema «['apant». — URL: https://www.garant.ru/
2.UndpopmanmonHo-crpaBouHas cuctema «Koncynprant [Tnrocy. — URL: http://www.consultant.ru/

JIMneH3noHHOE MPOrpaMMHOe o0ecrieyeHne

MicrosoftOffice (Access, Excel, PowerPoint, Word u 1. 1),

OpenOftice, Jlronukc (OecraTHoe MporpaMMHOe 0OecIiedeHne UPOKOTo Kilacca),

cucTema AucTaHImoHHoro o0ydenus Moodle (www.edu.rgazu.ru),

Bebunap (AdobeConnect v.8, Zomm, GoogleMeet, Skype, Muparonuc), nporpaMMHOe 00ecriedeHHe
3JIEKTPOHHOTO pecypca caiita, Bxitodyas ObC AgriLib u Buneoxanan PI'A3Y (http://www.youtube.com/rgazu),

aHTUBUpYCHOE MporpamMMHoe obecnieueHre Dr. WEB DesktopSecuritySuite.

6.5 IlepeyeHpb yuyeOHBIX ayAUTOPHIA, 000PYIOBAHHUS W TEXHHYECKHX CPEICTB 00y4eHHs!
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http://ebs.rgazu.ru/index.php?q=biblio/author/6046
http://ebs.rgazu.ru/index.php?q=biblio/author/6047
http://ebs.rgazu.ru/index.php?q=node/5045
http://ebs.rgazu.ru/index.php?q=node/5045
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgazu.ru/
http://www.youtube.com/rgazu

IIpeqnasnavenune
MOMeLIeHUS
(aynuTopumn)

HaumeHnoBanue kopnyca,
Ne nomemenus (ayauropuu)

Ilepeuensn
o0opynoBaHus (B T.4. BUPTYaJbHble AHAJIOTU) H
TeXHUYECKHX CPeACTB 00y4YeHHUs!

s 3ansTri
JICKIIMOHHOTO THUITA

Y4eOHbIiIa00paTOpHBIHKOPITYC
Ne 203, 205, 401,403

JlockamemnoBast

s 3ansTri
CEMHHAPCKOI0
THIA, TPYIIOBBIX
KOHCYJbTALUH,
MIPOMEKYTOUHON
aTTecTalluu

Y4eOHbIiIa00paTOpHBIHKOPITYC
Ne 201,203, 205, 217,401,403

I[OCKaMeHOBaH ,JIEPCOHATIBHBICKOMITBOTEPBI

s
CaMOCTOSTEIbHON
paboTsl

Y4eOHbIi1a00paTOPHBIAKOPITYC
Ne 217, 412, 508

IIepcoHAIBHBIEKOMITBIOTEPEI




DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/JIEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO3541MCTBA POCCUMCKOU OEJJEPALITNN

«POCCHMICKMM TOCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YuuBepcurter BepHaackoro)

@oH/ O1IEHOYHBIX CPEJCTB /sl POBeIeHUsI TEKYIIero KOHTPOJIS U POMEeKYTOYHOIM
arrecTalMu 00y4arOIMXCH MO JMCUHUILIUHE

MaTeMaTHYeCKHU aHaAJIn3

Harmpasnenue noaroroBku 36.03.02 3o00TexHus

HampaBnennocts (mpoduib) mnporpamMmbl  TeXHOJOTHS TPOU3BOJCTBA MPOIAYKIIUU
KUBOTHOBO/JICTBA

KBamudukanus: OakamaBp 36.03.02 3oorexHus

dopma oOydeHUS OUHAs, 3a0UHAs

bamammxa 2026r.
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1.0nucanue nokasareseil M KpuTepueB OLCHUBAHUS IJIAHMPYEMBIX Pe3yJIbTATOB 00Y4YeHHs M0 Y4eOHOM IUCHUILIHHE

Komnerenuust HNuauxkarop HaumenoBanue
cpopMHPOBAHHOCTH YpoBeHb ocBoeHUS* IlnanupyemMblie pe3yabTaTbl 00y4eHUs OLIEHOYHOI0
KOMIIeTeHI Uil cpeacTBa

YK-1. Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTHYECKHH aHAIIN3
Y CHHTE3
nHpopManuu,
MIPUMCHSITH
CHCTEMHBIH ITOIX0/T
JUTSL PEIIICHUS
MOCTABJICHHBIX 3a/1a4.

3unars (3):npaBuiianoncka,
KPUTHYECKOTO aHAJIN3a U
crHTe3a HH(OopMaITiHy,
NPUMEHEHHUS] CHCTEMHOTO
HOXO0/a JUTS PEIICHUS
MOCTABJICHHBIX 337124,
Ymers (Y): npumeHsTh
CUCTEMHBIN MOAXO0/, JJIs
peIlIeHHsI TOCTABICHHBIX
3aj1a4;

Baagers (B):meroauxoi
KPUTHYECKOTO0 aHajau3za |
CHHTE3a WH(OPMAIH IS
pereHust MIOCTABJICHHBIX
3a/1a4.

IoporoBbii
(Y10BJI€ETBOPHUTEIHHO)

3HaTb:MeTOAMKN cOopa 1 00paboTKH
WHOPMALUK; aKTyalbHbIE POCCUIICKHE U
3apyOe)KHbIE HICTOYHUKY HH(pOpMAaIHH B cepe
npodecCHOHATLHON IEATETLHOCTH; METOT
CHUCTEMHOT'0 aHAJIN3A.

YMeThb:npuMeHsITh METOAMKH TTOKCKa, cOopa 1
00paboTKu HH(POPMALIMHU; OCYIIECTRIATh
KPUTUYECKUH aHAIN3 U CUHTE3 WHPOPMAIUH,
MOJTYYCHHON M3 Pa3HbIX UCTOUYHHUKOB.
Bnaperb:HaBrIKaMu TIOWCKa, cOopa U 00pabOTKH,
KPUTHYECKOTO aHAIIN3a M CHHTE3a
WHPOPMAIIUK; METOAUKON CUCTEMHOTO IMOAX0Aa
JUISL PENICHUSI MOCTABJICHHBIX 3a71a4.

IIpakTrueckoe 3aganue
Tect
Konrtponbhas pabota

IIponBuHyTHI
(xopoiio)

3HaeT TBEPA0:METOANKH cOopa i 00paboTKH
WHPOPMAIIUK; aKTyalbHbIE POCCUHCKHUE U
3apyOeXKHbIE HCTOYHUKY UH(OpMAIHH B cepe
npodeccroHabHOM AESTETBHOCTH; METO
CHCTEMHOT'0 aHaJIN3a.

YMeeT yBepeHHO:IPUMEHAITh METOIUKH TIOUCKa,
cbopa u 00paboTkn HHMYOPMAITUH; OCYIIECTBIIAT
KPUTUYECKUH aHAIN3 U CUHTE3 WHPOPMAITUH,
MOJYYEHHON M3 pa3HbIX UCTOUYHHKOB.

Biageer yBepeHHO:HaBBIKAMH TOWCKa, cOopa U
00pabOTKM, KPUTHYECKOTO aHaJIM3a M CHHTE3a
UHQOPMaIK; METOIUKOW CHCTEMHOTO MOAXO0Ja
JUIsl pelIeHusi OCTABJICHHBIX 33/a4.

[IpakTHueckoe 3aganue
Tecr
KonTponbsHas padora

Boicoxkmii
(oTJIM4HO)

HNmeet chopmupoBasiieecst cucTeMaTH4ecKHe
3HAHMS: 0 METOJIMKax cOopa u 00pabOTKH
WHPOPMAITUK; aKTyalbHbIC POCCUIICKHE U
3apyOeXHble HCTOYHUKY HH(pOpManuu B chepe
npodecCHOHANBHON AEATELHOCTH; METO
CHCTEMHOTO aHaJIN3a.

HNmeet chopmupoBaBmieecs cucTeMaTnueckoe

[IpakTHueckoe 3aganue
Tect
Kontponbsnas pabora
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YMEHUE:IPUMCHSITh METOTUKHY TIOUCKa, cOopa 1
00paboTky HHPOPMALINHU; OCYIIECTBIATH
KPUTUYECKUH aHAIN3 U CUHTE3 HHPOPMAITUH,
MOJTyYESHHOW U3 PAa3HBIX UCTOYHHUKOB,

IMTokazan copmupoBasieecs
cUcTeMaTH4YecKoe BJajJeHne: HaBbIKaMU ITOKCKA,
cOopa 1 00pabOTKH, KPUTHYECKOTO aHAIH3A U
CUHTE3a MH()OPMAIIUU; METOJUKON CUCTEMHOTO
MOJTX0/1a JIJIsl pSIICHHUs TIOCTABJICHHBIX 3a/1a4.

OIIK-3. Cnocoben
OTIPECIISATh
OMOJIOrMYECKUM
cTaryc,
HOPMATHBHBIC
OOIIEKITNHIYECKHIE
[MOKAa3aTejIl OpPraHoOB
U CHCTEM OpraHm3Ma

JKHBOTHBIX, a TaKXeC

KauecTBa CbIpbS U
IIPOJYKTOB
KUBOTHOT'O "
PacTUTENBHOTO
IIPOUCXOXKACHHUS

3nathb (3):0CHOBHEIC
MOHSATHS U METO/BI
AHAJIUTUYECKOU FEOMETPUU U
TUHEWHO anreOpbl. MeTo b
MaTeMaTU4YeCKOro aHAIIN3a;
TEOPUU BEPOSATHOCTEN
YmMmers (Y): Ucnonab30BaTh
METO/Ibl COBPEMEHHOU
MaTE€MaTHKH, HCO6XO}Z[I/IMI)I€
JUTst paboTHI TIO BEIOpaHHOM
CHEeUHATbHOCTH

Baaaers (B): meTomamu
pereHus 3a1a4y
AHAJTUTUYECKOHN F€OMETPHHU U
JMHEWHO anre6psl;
MaTeMaTUYeCKOr0 aHAIIN3a;
TEOPHH BEPOSITHOCTEH

IoporoBbii
(YA0BJ1€TBOPHUTEIBHO)

3HaTh: MHHHUMAJIBHO JIOMYCTUMBIH  ypPOBCHb
3HAHUMH, JOMYIIEHO MHOTO HEIPYOBIX OMIHOOK
YMEeTh:POJAEMOHCTPUPOBAHBI OCHOBHBIC YMEHHUS,
pelieHsl  THUIOBBIC  33a4a4d  C  HErpyObIMH
OHII/I6KaMI/I, BBIIIOJTHCHBI BCE 3aJlaHHs, HO HEC B
[IOJIHOM 00BEME

BJIA/IeTh: UMEETCS MUHUMAJIbHBIA HA0Op HaBBIKOB
JJIA peHIeHI/IH CTaHIlapTHI)IX 3a1a4 C HCKOTOpBIMI/I
HE0YETaMHU

IIpakTrueckoe 3aganue
Tect
KonTponbsnas padora

IIponBuHyTHI
(xopomo)

3HaeT TBepPHO:ypOBEHb 3HAHWH B o00BEMe,
COOTBETCTBYIOIIIEM  MpOTpaMMe€  TOJTOTOBKH,
JIOTIYIIIEHO HECKOJIBKO HErpyOBIX OIIMOOK

YMeer yBepeHHO:NPOJIEMOHCTPHPOBAHBI  BCE
OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIC 3aJIa4H
C HerpyObIMH OIIMOKAMH, BBIIIOJHEHBI BCE
3aJjaHdsT B TOJHOM 00BbeMe, HO HEKOTOphIE C
HEJ0YEeTaMHU.

Bnaneer YBEPEHHO:IPOJIEMOHCTPHPOBAHEI
0a30Bble HAaBBIKM TIPH PEHICHUM CTaHAapTHBIX
3aJ1a4 ¢ HEKOTOPBIMH HEJI0YeTaMHU

[IpakTHueckoe 3aganue
Tect
KonrtponbHas pabota

Broicokmnii
(oTIM4HO)

HNmeer chopmupoBaBuieecs cucTeMaTudecKue
3HAHMA: YPOBEHb 3HAHUI B 00bEME,
COOTBETCTBYIOIIEM MPOrpaMMe TOATOTOBKH, O6€3
O1mKOOK.

HNmeet chopmupoBasieecsi cucTeMaTH4ecKkoe
yMeHHe:[IPOJAEMOHCTPHUPOBAHBI BCE OCHOBHBIE
YMEHMUS,PELIEHBI BCE OCHOBHBIE 3a/1a4U C
OTJIEJILHBIMUA HECYIIECTBEHHBIMUA
HEJI0YeTaMU, BBIIIOJHEHBI BCE 3a4aHus B

[IpakTuueckoe 3aganue
Tecr
Kontponphas pabora
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MIOJIHOM 00bEME.

ITokazan copmupoBasieecs
CHCTEMAaTH4YECKOe

BJIaJleHHe: [IPOJEMOHCTPUPOBAHbI HABBIKU IIPU
pelIeHUur HeCTaHJAPTHBIX 3a7a4 0e3 OIMO0K
U HEJIOYETOB.

2. Onucanue MIKAJ OLEHUBAHUSA

2.1. llIkana oneHMBAHHUS HA ITaNe TEKYIIEro KOHTPOJIs

dopma TeKyIero KOHTpOoIs OtcyTcTBUE [Toporossiii [IponBuHyTHIN Bricokuit (0TIM4YHO)
YCBOEHHUS (HUXKE (YZIOBIETBOPUTENIHHO) (xopor110)
TIOpPOroBOro)”

BrmmonnenuelIpaktuaeckorosaganus

HEC BBIIIOJIHCHA WJIK BCC

3aJaHus PEUICHBI
HEIPaBUIIBHO

Pemreno 6onee 50% 3amanus,
HO MeHee 70%

Pemeno 6omnee 70%
3aJaHus, HO €CTh
OIINOKHU

BI)IHOJIHGHI/ICHPaKTI/I‘-ICCKOFO3aIlaHI/I$I

BrinmonHenue TecToB (MpaBUIIbHBIX
o1BeToB 3 10 3amanuit)

4 u MeHee

5-7

8-9

Brinonnenue TecToB (IpaBHIIbHBIX
otBeToB U3 10 3aganuii)

BrImomHeHHEKOHTPOTPHONPAOOTHI

HC BBIIIOJTHCHA HJIN BCC

3aJaHus PEUICHBI
HCIIPaBUJIBHO

Pemreno 6onee 50% 3amanus,
HO MeHee 70%

Pemeno 6omee 70%
3aJaHus, HO €CTh
OLINOKU

BrInoTHEHHEKOHTPOIBHONPAOOTHI

2.2 llIkaJjia ONCeHUBAHMS HA JTAIe NPOMEKYTOYHOM aTTECTANMH (324eT M IK3aMEH)

®opma

MIPOMEKYTOYHOMN OreyTeTBHE YCBOCHHA IToporoBsiii (YAOBIETBOPUTEIHHO) [IpoaBuHyTHIH (XOpPOIIIO) Bricokwuit (0TaM4HO)
P Y (HMXE TIOPOTOBOTO) p A p POABHIY P

arrecTalnuu

BrinonHeHne UToroBbIx

TECTOB Mesnee 51% 51-79% 80-90% 91% u 6osee
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3. TunoBbie KOHTPOJIbHBIE 32JJaHUSI UJIM HHbIE MATEePUAJIbl, HEOOX0AMMbIe /ISl OLIEHKH 3HAHMI,
YMeHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3yIIHNX 3TaNbl (HOPMHUPOBAHUSA
KOMIIeTEeHIIMI B Ipoiecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

®OH/I OHEHOYHbIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KOMIUIEKT JJIAA TIPAKTUYECKHUX 3AI[AHI/II71 10 JTUCHUILINHE
Brrauciuth onpeaenutenu:
2 -3 -5 4‘ cosa —sina

4 5| | ) sha cosa

0 1 2 4 3 -1
4. CocraButh Matpuny 24 — 3B, eciiud = ,B= .

-1 7 3 05 6
3 5 7 1 2 4
5. Haiitu cymmy matpun 4 =2 -1 O0|m B=| 2 3 =2|.
4 3 2 -1 0 1
Berunciants:
1 1 -2 1 -3 2)(2 5 6
2 -1 1
6. 40 1 2. 7.3 -4 11 2 5.
3 0 1
-1 0 1 2 -5 3)\1 3 2

8. CocraBuTh ypaBHEHHUE NPSAMOM, Tpoxoasiiel uepes Touky A(2; 3) u
cocrasJstonieil ¢ ocbto Ox yrom 45°.

9. Hanucats ypaBHeHHe NpsMOi, mpoxosiien yepes Touku 4(4; 3) u B(16; -6).

Beruucnuth npenenst:

10.a) [im (x2—5x+4); 0) limHﬂ
x—3 x—0 coszx
2
_ 4 _
1a) lim =0 6) lim 2 ) lim s 1) lim S
x—l x< -1 x—>2x2+3 xX—w x< 3 x—>83x—2

Haiitu nmpoun3BoHbIe PYHKITUII:
12. y= X —Jx+et. 13, y=x*cosx. 14. y= x> lnx—x? . 15. y=sin*x.

vax+1

x2

16. y:(2X4—5x+1)3. 17. y=lnsin(x3+2). 18. y=

Haiitu nnTepBaibl Bo3pactanust ¥ yObIBaHUS (QYHKIHUIA.
19. y=x+3x>+3x. 20. y=-2x"+15x>—24x+1. 21. y=x2e".
HccnenoBath Ha SKCTpeMyM (YHKIUH:

22. y=—x*+2x?+3. 23. y=44x . 24 yzli. 25. y=(x?—4Rx? .
+ nx

2
X
HUccnenoBath GYHKIMU U TIOCTPOUTH UX TPapHKHU:
2
26. y=ixd % 3x. 27 y=2 28 y=
3 x +1 e’

Brrauciauts HCOMPCACIICHHBIC HHTCIPAJIbI:
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2

29, I(4x3—\/;+£jdx. 30. [(scosx—3e"hix. 3L jwazx
X

X
2 2 2
32. [V1+2xdx. 33. j Ydx 4. [2 sy
I+x
Breranciaurts HEOIPECACIICHHBIC I/IHTerpaJ'IBIZ
3 6 . (x+2)(x* ~3)
35 f|4x’ —Vx+—jax. 36 [(Scosx—3e' ). 37 [k
X X
2 2
38, [V1+2xdx. 39. [=S5 23 dx 0. [= el
8x* -5 1+x

41.B y4deOHoli rpynme 20 CTyIeHTOB, U3 HUX 5 OTIMYHUKOB, 8 YETBEPOUHHUKOB, 7 TPOCUHUKOB.
K nocke BeI3bIBaeTcs cTyZieHT. KakoBa BEpOSTHOCTh TOTO, YTO 3TO OTIMYHUK?

42. B ypHe 3 6enbix, 4 4epHBIX, 5 KpacHBIX I1apoB. KakoBa BEpOATHOCTh BBIHYTH U3 YPHBI
YEepHBIH map?

43. BeposATHOCTb BCXOKECTU CeMsIH MiueHuIb! paBHa 0,9. KakoBa BEpOsATHOCTH TOT0, YTO U3
YeThIpeX MOCESTHHBIX CEMSH B30UIYT HE MeHee Tpex?

44. Cembs npenmnosaraet uMeTh 5 geteil. KakoBa BeposSITHOCTB TOrO, UTO OyIET TpU JEBOYKU U
JIBa MaJIbYMKa, €CIIM POXKJIECHUE JEBOYKU U MAJIbUMKa PAaBHOBEPOSTHBI?

45. BeposiTHOCTB TOTO, uTO JIeTaib npouuia nposepky OTK pasna 0,8.
Haiitu BeposSTHOCTB TOr0, UTO CPEJH MSTH CIIy4altHO OTOOPAHHBIX JieTalleil, IPOBEPEHHBIX OKAXKETCS
HE MEHEE YETHIPEX JETaJICH.

46. BeposTHOCTb 3200J1€BaHUSA AUTYPOM ISl Kaxk 0¥ KopoBbl paBHa 0,01.
KakoBa BeposiTHOCTB TOTO, 4TO B cTaje u3 100 kopoB 3abonetor ase?

KOMILIEKT 3AJAHUM 1JISI KOHTPOJIBHOM PABOTHI no aucnuniuue

CryzaeHTy npearatoTcsi BApHaHTbl KOHTPOJIBHBIX paboT, BKIIOYArore naTh 3aganuil. Homep
BapUaHTa KOHTPOJbHOM palboThl ompejessercs NpernojaBareieM. TemMaThKa KOHTPOJBHBIX paboT
chopMUpOBaHa MO NPUHLUIY COYETaHHWS TEM JAUCHMILIMHBL. HamucaHuio KOHTPOJBHOH paboThI
JOJDKHO MPEAUIECTBOBAaTh U3YYCHHUE JIEKIMOHHOIO MaTepuana, pelleHUe 3aJaHui Ha MPaKTUYECKUX
3aHATUSX U B TIPOLIECCE CAMOCTOATENbHOW paboThl. JlJi YCHENIHOTO BBINOJIHEHUS KOHTPOJBHOM
paboThl HEOOXOAMMO O3HAKOMUTBCS C JIMTEPATYypOH, CIIMCOK KOTOpPOM JaH B paszzaene 6 paboueit
nporpammel «IlepedeHbr OCHOBHOW U JOTIOJHUTEIBHOU JIMTEPATYPBD».

BAPUAHT -1

3anava 1. CoctaBuTh ypaBHEHHE PSAMOM, IpoXosiiel uepe3 TouKy A(2; 3) ucCoCTaBIsAOLIEH € OChIO
Ox yron 45°.

0 1 2 4 3 -1
3agauya 2. CocraButh MaTpuny 24 — 3B, ecniud = ,B=
-1 7 3 05 6

3agaua 3. Haiiti HHTepBasIbI BO3pACTAHUS U YObIBaHUS QYHKIMH p = X° +3x° + 3X.

2

. 6
3anaya 4. BerauciauTe HeONpeAeIeHHbIN HHTETpal I[4x3 —Jx+ —jdx.
X

3agaya 5. BeposATHOCTE BCX0KECTH ceMsH MIeHMIbI paBHa 0,9. KakoBa BEpOATHOCTB TOTO, 4TO U3
YEThIPEX MOCESIHHBIX CEMSH B30MAYT HE MEHEE TPEX?

BAPHUAHT -2

3agauya 1. Hanncate ypaBHEHUE npsMoii, mpoxosauiei uepes Touku A(4; 3) u B(16; -6).
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3 5 7 1 2 4
3agaua 2. Haiitu cymmy matpunn A =2 -1 O0|lmw B=| 2 3 =21
4 3 2 -1 0 1

3agaua 3. lccnenoBaTh Ha 9KCTpeMyM (PyHKLIHIO ) = —x*+2x% 43,
2x dx
8x* -5

3anaua 4. BeruucnuTh HeonpeIeIeHHbIN HHTETpal I

3agaua 5. BeposTHOCTb TOTO, 4TO AcTanb npouwia nposepky OTK pasna 0,8. Haiitu BeposiTHOCT
TOT0, YTO CPEJH ISITU CIIy4ailHO OTOOPaHHBIX JIeTajJel IPOBEPEHHBIX OKAXKETCS HE MEHEE YEeThIpeX
JCTalen.

®OH/J] OLIEHOYHBIX CPEJICTB JIJIsSI IPOMEXYTOUYHOMN ATTECTALIUA

KOMIIJVIEKT TECTOBa1st npoMe:KyTO4YHOI aTTecTalMu (IK3aMeH)
10 JMCIHUIIHHE
Bo BTOpOM cemecTpe 3K3aMeH IIPOBOAUTCA B BHJE UTOTOBOIO TecTa. /[y BBIOJHEHHs TeCTa
orBoauTcs 90 MUHYT.
IIpuMepHbIe 3aJaHUSA UTOTOBOIO TECTA

Tect Ne 1
No 3agaun BapuaHnTbl 0TBETOB
1 ‘ 2 _6x49 H4 2)0 3)1 4) -7
Beruucnuts lim —
x=3 x“-9
2. OyHKIMA Y = 34+2x% — x4 MMEET MUHUMYM IIPH Xo , Do 24 )7 91
paBHOM
3 1
BI)I‘H/ICJ'II/ITBI dx 1) —ln|5x + 1| +C
S5x+1 5
2) ¥tlic
3) xe>¥tl i
4) InSx+1+C
4 PemurbypaBHenue xyy' =1— x2 1) X2y y2 = In Cx2
2) y= X —Cx?
2
3) xy — el—CX
4) y=~Carctg(x—-1)
5 | BeposTHOCTH HECTaHIAPTHOCTH JieTanu paBHa 0,3. 1) 0,06 2) 0,14 3) 0,02
KaxoBa BepOSITHOCTB TOTO, UTO U3 6 Haynady B3sThIX 4) 0,34
Jeraner 4 OKaKyTCsl HECTaHIapTHBIMH ?
Tect Ne 2
No 3agaun BapuaHTbl OTBETOB

Boraucnute lim (x3 -2x+1) Do 2)4 35 46

x—2
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3

X
3HavyeHHe QYHKIUUA ) = 5 x“ —=3x+2 B TOUKE €€

MHWHUMYMa paBHO

1) 0

)7 3)-1 45

1+x cos” x

5 3
B _
BIYUCIIUTH J{ 7 > de

D
2)

3)
4

Sarcsinx +3ctgx + C
Sarctgx —3tgx+ C

4)63 —2sinx+C
51n(1+x2)—3tgx+C

. HaiitnoGeepemenueypasaenns y' = (y + 1 )tgx

1)
2)

3)
4

ysinx+C=0
ln|(y+1)cosx| =C
C82x+1

y_ x3

sinx(cosy+C)=3

OHpeIleJII/ITI) BCPOATHOCTDH TOTO, 4qTo B

JACBOYKH IPCAIIOJIAratoTCd OJMHAKOBBIMU.

ceMbe,
IUTAHUPYIONIeW MMETh MATh JAeTed, OyAeT TpH JIeBOYKH U
JBa MaJbuMKa. BeposSTHOCTH pPOXIEHUS MalbuhKa W

D)

7 5 3 6
— 2 = 3) 2 4 —
2 Y% Vs Y
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