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Buzuposanue PII/] 1y1s1 ncnosiHeHus B 0UepeHOM y4eOHOM roxy
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2024-2025 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

MATEMATUKH U PU3NKH

ITIpotokomor " " 2024r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoHeHus B oUepeHOM y4eOHOM IOy
Pabouas nporpamma nepecMoTpeHa, o0CykaeHa 1 o1o0peHa i ucronHeHus B 2025-2026 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

MATEMATUKH M PU3NKH

[Iporokomor " " 20251, Ne

3aB. xaenpoit

Buzupoanue PII/] 1y ucnoiHeHus B ouepeHOM y4eOHOM roxy
Pabouvas mporpaMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2026-2027 yaeOHOM rogy Ha 3aceJaHUH KadeIpbl

MAaTEeMAaTHKHU U (PU3NKH

IIpotokomor " " 2026r. Ne

3aB. kadenpoit

BuzupoBanmue PII/] 1y ncnosiHeHus B 0UepeTHOM y4eOHOM roxy
Pabouas nmporpamma nepecMoTpeHa, o0CyxaeHa u oo0peHa i ucroHeHus B 2027-2028 yueOHOM ToIy Ha 3aceqaHnu Kadeapbl

MAaTEMATHUKHU H q)l/ISI/IKl/I

IMporokomor "_ " 2027r1. Ne

3aB. kadenpoit




1. LIEJb (LEJI) OCBOEHMS AN CHUATINHEI

1.1

eI AUCHUIIIMHBI COCTOSAT B BOCHUTAHUU Yy CTYACHTOB JOCTATOYHO BBICOKOH MaTeMaTH4YCCKOMH KYJIbTYPBI, B IPUBUTHUU
HaBBIKOB HCIOJIB30BAHUSA MATCMATUYECKUX METOAOB MU OCHOB MAareéMaTU4Y€CKOro MOIACINPOBAHUA B HpaKTH‘JECKOIZ
JACATCIBHOCTH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OITOIT: | b1.0

21

TpeGoBanus K NpeABAPUTEILHON MOATOTOBKE 00y4AIONIEr0Cs :

2.1.1

OOyuaromuiicst JODKeH 00iajaTh 3HAHMSAMH, YMEHUSIMH, HaBbIKAMHM HE HIDKE | ypoOBHS (HU3KOr0), KOTOpbIE OBbLIM
MPHOOPETEHBI Ha IPEBIAYIIEM (CpeIHEM 00IIeM) YPOBHE 00pa30BaHuUs

2.2

JMCHMIUITMHBI U PAKTUKH, JJI51 KOTOPBIX 0CBOEHHUE TAHHOH TUCHUTLUINHBI (MOIY/Is1) HEOOX0AMMO KaK
npeAlIecTBYOLIee:

2.2.1

Teopm[ MCXaHHU3MOB U MAalllMH

222

ComnpoTtuBieHne MaTepUaIoB

223

HeTaJ'lI/I MalirH 1 OCHOBBI KOHCTPYHUPOBAHUSA

2.2.4 | OCHOBBI Hay4YHBIX HCCIICTOBAHUI

225

I'mopaBnuka

226

Tennorexuuka

227

Teopernueckas MExaHUKa

228

Ha‘lepTaTeJ'ILHaf{ TCOMCTpHUA

229

WmxenepHas rpaduka

2.2.10 | ODxoHOMUYECKas TEOpUS

2.2.11 | Metpomnorusi, cTaHIapTH3AIHS U cepTH(UKAINA
2.2.12 |l'ocynapcTBeHHAast UTOTOBas ATTECTALH
3. KOMIIETEHIIMA OBYYAIOIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHUITJIMHBI
MOAaYJIsl)

OIIK-1 Crioco0eH CTaBUTH M PeLIaTh HHKCHEPHBIE 1 HAYYHO-TEXHUYECKHUE 3a7a4H B cpepe cBoei mpodeccHoHaTbHON
JACATEIIBHOCTHU U HOBBIX MEKIUCIUIIMHAPHBIX HaHpaBJ’ICHI/II‘/’I C UCIIOJIB30BAHUEM €CTCCTBEHHOHAYYHBIX, MATEMAaTHYCCKUX 1
TCXHOJIOTHUYCCKUX MOHSHCﬁ;

OIIK-1.1 | 3HaeT 0CHOBHEIC 3aKOHEI MAaTEeMAaTU4ICCKUX, €CCTCCTBECHHOHAYYHbIX U O6HICHp0(I)6CCI/IOHaHLHI>IX JUCIUIIINH, HeOGXOHI/IMBIX
JJIA TIOCTAaHOBKH U PEIICHUS TUITOBLIX MHXXCHEPHBIX U HAYYHO-TEXHHUYCCKUX 3a/1a4 B ctbepe CBOEH HpO(i)eCCPIOHaIII)HOI;lI
JACATEIIbBHOCTHU U HOBBIX MEXKINCHUITITIMHAPHBIX HaHpaBJ’IeHI/Iﬁ
OIIK-1.2 | YMeeT cTaBUTh U peniaTh HHKCHEPHBIE ¥ HayYHO-TEXHIYECKHE 3a/1aul B cepe CBoeH NpodeccroHaIbHO AesSTeNEHOCTH 1
HOBBIX MEKJIUCIHUIIIMHAPHBIX HaHpaBHeHI/Iﬁ C UCIIOJIbB30BAHUEM €CTECTBECHHOHAYYHbIX, MATEMAaTUYCCKUX U
TCXHOJIOTHUYCCKHUX Moaeneﬁ
OIIK-1.3 | B1ageer HaBbIKaMU MOCTAHOBKH U PEIICHUS HWHKCHEPHBIX U HAYYHO-TCXHUYECCKUX 337124 B chepe CBoci
npod)eccnox—lam;ﬂoﬁ JACATEIIbBHOCTHU U HOBBIX MEXKIANCHUITITIMHAPHBIX HaHpaBJ’[eHI/Iﬁ C UCIIOJIB30BAHUEM
eCTeCTBeHHOHaqubIX, MAaTEeMAaTHYCCKUX U TEXHOJIOTHYCCKHUX MO)]e.]'lel‘/'I
4. CTPYKTYPA U COAEP)KAHUE JUCHHUITJINHbBI (MOAYJIS)
Kon HaumeHoBaHue pa3fesioB U TeM /BUJ 3aHATUS/ Cemectp / | Hacos Hure IIpumeuyanue
3aHATHS Kvype DPaKT.
Pasgen 1. JlnuHenHaa anrebpa 1 aHanuTnyeckas reomeTpums
1.1 Omnpenenurenu n-ro nopsinka. @opmynst Kpamepa. /Jlex/ 1 2 0
1.2 Anrebpa matpun. O6patHas Marpura. Paur matpuusr. /JIex/ 1 2 0
1.3 CJIY. Pemenue cucTeMBl N JUHEWHBIX ypPaBHEHHH METOJIOM 1 2 0
Taycca. /Jlex/
1.4 Bekropel. CkansipHoe, BEKTOpPHOE, CMEUIAaHHOE MPOU3BEACHUS 1 2 0
BeKTOpOB /JIek/
1.5 Ipsmast Ha wockoctH. /JIex/ 1 1 0
1.6 KpuBsle BToporo mopsiika: 3yuimric, rurnepbomna, napadona. /Jlex/ 1 2 0
1.7 [psiMast ¥ MI0CKOCTH B ipocTpancTre. /JIek/ 1 2 1
1.8 Anrebpa matpu /I1p/ 1 2 0
1.9 Merton I'aycca /TIp/ 1 2 0
1.10 IpocTeiimue 3aga4un B koopaunarax /TIp/ 1 2 1
1.11 CkansipHoe npou3BeicHHe BeKTopoB. /IIp/ 1 2 0
1.12 Ipsimas Ha tockoctH /TIp/ 1 2 0
1.13 TToaroToBKa K JISKIUSAM U MPAKTHUECCKUM 3aHATHAM /Cp/ 1 2 0
1.14 Pemenne CJTY. /Cp/ 1 2 0
1.15 [TnockocTs U npsimMasi B mpoctpancTee. /Cp/ 1 1 0
Paspen 2. BeegeHve B aHanus




2.1 YucaoBbie MOCJIEI0BATEIbBHOCTH. Ilpenen YHCIIOBOM 1 1 0
nocienoBareabHocTH. /JIex/
2.2 Mpenen dynkmym. /Jek/ 1 1 0
2.3 HenpepbiBHOCTh ~ QYHKIMM B  TO4YKe. TOYKHM  pas3pbiBa, HUX 1 2 0
knaccudukarmys. /JIex/
24 Brruncienne npenenos GyHkiui. /IIp/ 1 2 1
2.5 HemnpepsisrocTs (yrkuuii. /T1p/ 1 2 0
2.6 Beraucnenue npenenos. /Cp/ 1 2 0
Pasgen 3. [OudpdepeHumpoBaHne  dyHKUMA  OAHOM
nepeMeHHoun
3.1 IpoussomHas dpynkiuu /Jlex/ 1 2 1
32 Huddepenmman  ¢yaxumn. IlpomsBogubie U anddepeHIais 1 2 0
BBICIINX
nopsakoB /JIex/
33 Teopema @epma. Teopembl Pomns, Jlarpawxka, Komm. IIpaBuio 1 2 0
Jlonuranst /Jlex/
34 HccnenoBanne GyHKIMIA C TOMOIIBIO POU3BOIHBIX /JIex/ 1 3 0
3.5 Jduddepennmposanne GpyHxmii /Tp/ 1 4 0
3.6 JuddepeHnupoBanre HESIBHO ¥ MapaMETPUYECKH  3aJaHHBIX 1 2 0
¢bynkuuii /Tp/
3.7 duddepenunan pynakun, npunoxerus /TIp/ 1 3 1
3.8 HUccnenoBanue ¢pynxumii /Tlp/ 1 2 0
3.9 duddepenunpoBanue ¢pynkmii /Cp/ 1 2 0
3.10 HUccnenosanue ¢pynkmii /Cp/ 1 6 0
Pasgen 4. ®yHKUUN HECKONBKMX NEPEMEHHbIX
4.1 OyHKITNH HECKOIBKIX IePEMEHHBIX /JIek/ 1 4 0
4.2 OKCTpeMyMBI (PYHKITHH HECKOJIBKUX ITepeMeHHBIX /JIex/ 1 2 2
4.3 Ob6nacte onpenenenus, npenenst,auddepennuposanne ®HIT /Tp/ 1 4 0
4.4 Ileomerpuaeckue npunoxenuns OHIT /Tlp/ 1 3 1
4.5 Okcrpemym @HIT /Cp/ 1 1 0
4.6 ODyYHKIIMY HECKOJIBKUX TIepeMeHHBIX. /Cp/ 1 1 0
4.7 Ok3ameH /OKk3amen/ 1 27 0
Pasnen 5. HTerpmpoBaHue yHKLNIA OAHOW NepeMeHHoM
5.1 Heonpenenéunprit uaterpai. /Jlex/ 2 2 1
5.2 WHrerpupoBaHne  paluMoOHaNBHBIX  apobOeit.  MHTerpupoBanue 2 4 0
HEKOTOPBIX HPPAIHOHATBHBIX u TPUTOHOMETPHYCCKHX
¢ynaxnmit. /JIex/
53 Omnpenenéunslit uarerpai. /Jlex/ 2 2 0
54 HecoGctBennnie naTerpansl. /Jlek/ 2 2 0
5.5 I'eomerpudyeckue M MeXaHMYECKHE MPHIOKEHUS ONPEACIEHHOIO 2 2 0
unTerpana. /Jlex/
5.6 Heonpenenéuuprit uaterpan. /IIp/ 2 7 0
5.7 Brruncienue onpenenéunoro uarerpana. /Ilp/ 2 3 0
5.8 IIpunoxenus onpeaenénnoro uaterpana. /IIp/ 2 2 0
59 ITonroToBka K JIEKUUSAM U IPAaKTHIECKUM 3aHATUAM /Cp/ 2 2 0
Paspnen 6. WHTerpupoBaHMe  OYHKUMA  HECKOMbKMX
nepemMeHHbIX
6.1 JBoiinort unterpan /Jlex/ 2 2 0
6.2 Kpusonuneitnsie uaterpanst. /JIex/ 2 2 0
6.3 Bbluucnenue — gBolHOro  uHTerpana.  M3smeHeHue — mopsaka 2 1 0
unTerpuposanus. /I1p/
6.4 Ipunoxenus nBoiHoro uaterpana. /I1p/ 2 1 0
6.5 Brruncienue KpuBOIMHEHHBIX HHTErpayios. /T1p/ 2 2 0
6.6 Beruucrnienue JOBOMHOTO M TPOWHOrO WHTerpana. V3meHeHwue 2 1 0
mopsiika nHTerpupoBanus. /Cp/
6.7 IIpunoxenus: TBOWHOTO W TporHOTO MHTErpana. /Cp/ 2 1 0
Pasgen 7. OuddepeHumanbHble ypaBHEHUA
7.1 JuddepeHnnanbaple ypaBHEHUS MIEpBOTO mopsiaka. /JIex/ 2 4 1




7.2 Juddepernnanbable ypaBHEHUS BBICIINX HOpAAKoB. /Jlex/ 2 6 0
7.3 Juddepernnansable ypaBHeHUs nepBoro nopsaka. /Ip/ 2 2 1
7.4 VYpaBHEHHS, OITyCKAIOMNUe MOHIKeHNe mopsiaka. /IIp/ 2 2 0
7.5 JluHeliHble  ONHOPOAHBIE  YPAaBHEHHS  BBICHIMX  IOPSAAKOB  C 2 2 1
MOCTOSIHHBIMU K03 durrentamu. /I1p/
7.6 JIvHelHble HEOTHOPOHbIE YPaBHEHHSI CieHanbHoro Buaa. /TIp/ 2 2 0
7.7 Juddeperuunanbable ypaBHEHUS epBoro mopsiaka. /Cp/ 2 2 0
Pasgen 8. Pagbl. YpaBHeHVs matemaTnyeckon pumankm
8.1 Uucnossie psaasl. [Tpusnaku cxogumocTtu. /Jlek/ 2 1 0
8.2 3HakonepeMeHHbIe pagbl. /Jlex/ 2 1 0
8.3 OyHKIMOHANBHBIE M CTEICHHBbIE pAfbl. lIpuiokeHHE CTENEeHHBIX 2 2 0
psinoB /JIex/
8.4 Psanpr u koo duiuentsr Oypre. /Jex/ 2 2 0
8.5 Yucnosslie psaapl. [Ipusnaku cxomumoct. /TIp/ 2 1 1
8.6 3HakomnepeMeHHbIe psbl. /T1p/ 2 1 0
8.7 CrerneHHbIC PsABL, HHTEPBAT U paauyc cxoauMocti. /TIp/ 2 2 0
8.8 Paznoxxenue B psag @ypee pynkunii. /TIp/ 2 2 0
8.9 [Ipunoxenus creneHHbIX psaaoB. /Cp/ 2 2 0
8.10 Paner @ypoe /Cp/ 2 3 0
Pasnen 9. OnemeHTbl Teopum rpacoB
9.1 OnemeHTH KOMOUHATOPUKH. /JIeK/ 2 1 0
9.2 OnemeHTHI Teopuu rpados. /JIex/ 2 1 0
9.3 Kombunaropuxka /TIp/ 2 2 0
9.4 I'padyer /TIp/ 2 2 1
9.5 DnemeHTHl Teopun rpagos /Cp/ 2 2 0
9.6 Ok3ameH /OKk3ameH/ 2 27 0
Pazgen 10. Teopuss BeposATHOCTEW M MaTemaTudeckasi
CTaTUCTUKa
10.1 CoOpitus.  Kitaccmueckoe W TEOMETPHYIECKOE  ONPEICICHHUS 3 2 0
BEPOSTHOCTU COOBITHH. /JIeK/
10.2 OCHOBHBIE TEOPEMBI TEOPUH BeposiTHOCTeH /JIex/ 3 2 1
10.3 IToBTOpHBIC HE3aBUCUMBbIE UCIBITAHUS /JIek/ 3 2 0
10.4 JuckpeTHbIe CiTydaifHble BeTHIuHBL. /JIex/ 3 2 1
10.5 HenpepsiBHbIE ciiydaiinble BennauHbL. /JIex/ 3 1 0
10.6 PaBHOMepHOe, mokazarensHOe pacnpenenenne HCB. Hopwmansaoe 3 1 0
pacmpenenenue u ero cBoiictsa. /Jlex/
10.7 DeMeHTH MaTEeMaTUYECKON CTaTUCTUKY /JIex/ 3 4 0
10.8 Henocpencrennslit MoJICUeT BEPOSITHOCTEH CITy4alHBIX 3 4 0
coowiTHit. /TIp/
10.9 TeopeMbl CIIOXKESHHUS 1 YMHOXKEHUS BeposTHOCTeH. /T1p/ 4 1
10.10 IToBropenune wucnbiTanmii. Cxema bepaymm. Teopemsr Myaspa- 2 0
Jlarmnaca u [Tyaccona. /Tlp/
10.11 UrcnoBble XapaKTEPUCTUKU TUCKPETHBIX CIIydalHBIX BeanyuH. /I1p/ 4 2
10.12 OyHKIMA U IUIOTHOCTb  PAaCHOpPEACICHUs,  XapaKTEPUCTUKU 4 0
HENPEePbIBHBIX CIy4alHbIX BenuuuH. /I1p/
10.13 PaBHOMepHOE,  TOKa3aTelbHOE,  HOPMallbHOE  pacIpelleicHUS 3 2 0
cirydaitHeIx BenuanH. /T1p/
10.14 | DnemeHTH MaTeMaTH4YecKoi craTiucTuky /I1p/ 8 0
10.15 [ToaroroBka K JEKIMSAM U MPAKTHYECKUM 3aHATHAM /Cp/ 12 0
10.16 | Teopus BeposTHOCTEH M MaTeMaTHdecKas cratuctuka /Cp/ 13 0
Pasgen 11. ®yHKUUSA KOMNNEKCHOIO NepemMeHHOoro
11.1 AnreOpa  KOMIICKCHBIX ~ YHCEIl. OyHKIMA ~ KOMIUIEKCHOIO 3 2 0
nepemeHHoro (PKII). /Jlex/
11.2 Anrebpa KOMIIIEKCHBIX 4YHCeNl. TpHroHomerpudeckas Qopma 3 2 1
KOMILTEKCHBIX yrcen. /TIp/
11.3 AHanutHdeckne (YHKIMM KOMIUICKCHBIX IIe€pEMCHHBIX. PemieHue 3 2 0
anrebpandeckux ypasHeHuit. /[1p/
11.4 TOKII /Cp/ 3 8 0




11.5

Dk3amen /OKk3aMen/
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5. ®OHJ OIIEHOYHbIX CPEJACTB

Pabouvas mporpaMma JUCHHUIUIHMHBEI oOecriedeHa (OHIOM OLIEHOYHBIX CPEICTB UL MPOBEICHUS TEKYLIErO KOHTPOJIS YCIEBACMOCTHH
poMexXyTouHoM aTtectanu. Coaepikanue HoH/a OIICHOYHBIX CPEICTB MpecTaieHo B [Ipwioxennn 1 u 2.

6. YHAEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pekomenayemas Jurepatypa

6.1.
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO,
J.1 | ®apadonos, B.T. Teopust BEpOSTHOCTEH: y1eOHO-METO/T. TOCOOUE TT0 TEOPUH BEPOSITHOCTEH IS Kupos:
CTYZIEHTOB 3KOH. U HHXEHep. pax. BI'CXA, 2004
JI1.2  [IIumaues, B. C. 3aJauHuK MO BBICIIEH MaTeMaTuKe: yued. mocobue A CTyIEHTOB By30B M.: Bercm.
mK., 2007
JI.3 | BopoGnega, JI. B., Pser: yaeGHO-MeTON. TOcoOHe I CTYACHTOB 1 acnupanToB Bsar. TCXA Kupos: Bsrt.
dapacgonos, B. T I'CXA, 2009
J1.4 | ®apadonos, B. T Paner @ypee: yaebHO-MeTO. TOCOOME IS CTYAEHTOB U aCTIUPAHTOB Kupos: Bsr.
I'CXA, 2009
JL5 | ITuckynos, H. C. JuddepeHnnanbHoe ¥ HHTETPATBHOE HCYUCICHUS: yae0. mocobue mis M.: Unrerpan-
CTYICHTOB BEICIIL. TE€XH. y4e0. 3aBeICHUH ITpecc, 2010
JI.6  [I'mypman, B. E. PykoBOACTBO K pelIEHUIO 3a1a4 110 TEOPUH BEPOSITHOCTEN U MaTeMaTHYECKON M.: Opaiir,
CTaTHCTHKE: yueb. mocobue Amst mpuKIagHoro OakamaBpHata : yue0. mocodue 2014
JUIS CTYZIEHTOB BY30B
JL7 | K. H. JIynry, B. I1. COopHHMK 337124 TI0 BBICIIIEH MaTeMaTHKE ¢ KOHTPOJIBHBIMU paboTaMu: YdyeOHOe M.: Aiipuc-
Hopumn, 1. T. mocobune mpecc, 2013
IMucemenHsIH [1 1p.]
JI.§ |T'yxacosa, E.B., Beicmras matemaTuka: yue0. mocobue I CTyIeHTOB HHXKEHED. Kupos: Bsr.
dapadonos, B. T crieralIbHOCTeH 3a04HOM (popMBI 00yUeHUS I'CXA, 2015
JI.9 | unaues, B. C. Beicmas matemaruka. [TomHbIH Kypce : yued. s akageM. OakanaBpuara : y4e0. M.: FOpaiir,
JUTSL CTY/ICHTOB BY30B, 00YJaIOIIMXCS [0 BCEM HAIPABICHUSIM 1 2016
CHEUATBHOCTAM
JI.10 |Knerenux, /. B. COopHUK 3a7a4 [0 aHATUTHYECKOH TeoMeTpuu [ DNeKTPOHHBI pecypc]: yued. CII6.: Jlans,
nocobue 2019
Pexxum nmoctyma: https://e.lanbook.com/book/114702
JL.11 | bepman, I'. H. COopHHK 337129 TI0 KypCcy MaTeMaTHYeCKOT0 aHaHu3a [3JIeKTPOHHBIN pecypc: CII6.: Jlans,
yue0. mocobue 2019
Pexxum moctyma: https://e.lanbook.com/book/111199
JI.12 | B. C. llunaues Beicmas MaTemaTuka [DIeKTPOHHBIN pecypc]: yaeOHOoe mocobue A1 By30B M. :
Pexxum moctyma: https://urait.ru/bcode/468424 NznarenscTBO
IOpaiir, 2021
JI.13 [I'ykacosa, E. B. CrpaBOYHUK 110 JICMEHTApPHON MaTeMaTHKe JUI 00yJaromUXCsl HHKEHEPHOTO Kupos: Bsr.
(hakyspTeTa I'CXA, 2019
6.2. Ilepeuens pecypcoB nHGPOPMAIHOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn ""UHTepHeT"
D1 | Hayunas snekTpoHHas OubanoTeka [DnekTpoHHbIi pecype] - Pexxum moctyma: http://elibrary.ru/defaultx.asp. - 3ari. ¢
9KpaHa
6.3. Ilepeuenb MH(pOPMAIMOHHBIX TEXHOJIOT Uit
6.3.1 Ilepeyensb NporpaMMHOro odecrneyeHus
6.3.1.1 | Onepanmonnas cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof § AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AatuBupycHoe I10 Kaspersky Endpoint Security
6.3.1.4 | Free Commander 2009/02b
6.3.1.5 | Google Chrome 39/0/21/71/65
6.3.1.6 | Opera 26/0/1656/24
6.3.1.7 | Adobe Reader XI 11/0/09

6.3.2 TlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U COBPEMEHHBIX IPO(ecCHOHANIBLHBIX 023 JaHHBIX

6.3.2.1 | HNudopmanmonnas cripaBounas cuctema: "Koncynsrantllmroc"




6.3.2.2 | UncdopmarrionHas crupaBodHast cucreMa: "T'apant"

6.3.2.3 |IIpoceccnonanshast 0a3a maHHBIX: EnwHOE OKHO JocTyma K HMHGOPMAlMOHHBIM pecypcaM, Pexum moctyma:
http://window.edu.ru/

6.3.2.4 | Tlpodeccuonanpias 06a3a JaHHBIX: OnekTpoHHBIH Kartamor @OI'BOY BO Bsarckuit T'ATY Pexum goctyma:
http://90.156.226.97/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUIIJIMHbBI (MOAYJIS)

7.1 |Onucanne MaTepHalbHO-TEXHHYECKOH 0a3bl, HEOOXOOMMOI JUIf OCYIIECTBICHMS 00pa30BaTEIBHOIO IIpolecca IIo
JUcIuIUIiHe (MOIyIio) mpeacTasieHo B [Tpmnoxenun 3 PIT.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA IO OCBOEHUIO JUCHTUIIJIMHBI (MOAY JIST)

OcBoeHHE AUCIUILUINHEI IPOBOIUTCS B (hOPME ayJUTOPHBIX 3aHATUI U BHEAYJUTOPHOH CAMOCTOSATEIBHOI pabOThI 00yJarOIIXCSL.

[Ipu npoBeneHUM ayAMTOPHBIX 3aHATHH HPEIYCMOTPEHO NPHMEHEHHE CIEIYIOIIMX HHHOBALMOHHBIX (DOPM Y4YEOHBIX 3aHSTHH,
Pa3BUBAIONMIMX y OOYYAIOIIMXCS HABBIKM KOMAaHIHOW pa0OThHI, MEXIIMYHOCTHOH KOMMYHHUKALMM, TPHUHATHA pELICHUH, JUASPCKHE
KadgecTBa: paboTa B MajbIX TPYNIax; IUCKYCCHSA; HM3ydeHHE M 3aKpelrIeHHe HOBOIO MaTepuaja Ha HWHTEPaKTHBHOM JICKIWH;
UCTIONB30BAHUE OOIIECTBEHHBIX PECYPCOB, COLHUANBHBIC MPOEKTHl U JAPYrHE BHEAYJUTOPHbIE METOIBI OOY4eHUS; OOCYXKICHHE U
paspelieHue npooeM; AeJIOBbIC U POJIEBBIC UTPBI; pa300p KOHKPETHBIX CUTYallHH.

KomraecTBO yacoB 3aHATHIT B MHTEPAKTHBHBIX (opMax ONpeesIeHO yIeOHBIM ITaHOM.

IIpakTHueckas MOATOTOBKA MPH pealu3alud JUCHUIUIMHBI OpPTaHW3yeTcs IIyTeM IPOBEICHHS IPAKTUYECKUX 3aHATHil,
IOpefyCMaTPUBAIOMIMX  ydacTHe OOYdYarol[UXcs B BBIIOIHEHUH OTHENBHBIX JIEMEHTOB palboT, CBA3aHHBIX C Oymymiei
npoheCCHOHATIBHON ESITEITBHOCTBIO.

BreayauropHas caMoCTOSITENIbHAS padOTa OCYIIECTBICTCS B CISAYIOINX (hopMax:

— CaMOCTOSITEJIBHOE U3YUCHUE TEOPETHIECKOr0 MaTeprana (TeM AUCIUILIUHE);

— MOJTrOTOBKA K JIEKIMUSAM U MIPAKTUUECKUM 3aHATHSM;

— ITOJITOTOBKA K MEPOTIPHATHSM TEKYIIET0 KOHTPOJIS;

— IIOJATOTOBKA K IIPOMEKYTOUHOH aTTECTaIHH.

IIpu opraHmsanuu caMOCTOSITENBHOM pabOThl HEOOXOIUMO, MPEXAE BCEro, OOpaTUTh BHUMAaHUE HA KIIOYEBBIE MOHSITUS, HECYIIHE
OCHOBHYIO CMBICJIOBYIO Harpy3Ky B TOM HJIM HHOM pasfieie y4eOHOH JUCIUIIINHEIL.

1. CaMOCTOATENBHOE U3YUEHHUE TEM AUCLUILINHBL.

Jis paboTel HEOOXOAMMO O3HAKOMHTBCA C y4EOHBIM IUIAHOM JUCHUIIIMHBL M YCTAHOBUTH, KAaKO€ KOJNMYECTBO YacOB OTBEAEHO
y4eOHBIM IUIAHOM B IIEJIOM Ha H3yYCHHE MUCLUMIUIMHBI, Ha ayJUTOPHYIO paboTy ¢ mpernojaBarelieM Ha JICKIHOHHBIX U
MPaKTHYECKUX (CEMHUHAPCKUX)3aHATHAX, a Takke Ha CaMOCTOATENBHYI0 pabory. C [enbi0 ONTHMAaNBHOW CaMOOpTaHH3aIun
HEOOXOAMMO COMOCTaBUTH ATy MH(OpPMAIUIO ¢ IpaUKOM 3aHATHH M BBIIBUTh HauOoJee 3aTpaTHBIC 110 BPEMEHM H O00BEMY TEMBL,
4TOOBI 3apaHee ONpelNesuTh Ui cedst mepuoasl o0beMHbIX 3amanuil. LlenecooOpasHo HauaTh paboTy ¢ M3YydEHUS! TEOPETUUECKOTO
Marepuana, OCHOBHBIX TEPMHHOB 1 MOHATUH Kypca M ¢ MICEMEHHBIX OTBETOB HAa HHANBHYalIbHBIE U TECTOBbIC 3a1aHMS.

2. ITonroTOBKA K JICKITHOHHBIM M TIPAKTHIECKIM 3aHATHM.

Tpaguimonnoit Qopmoil mpenmomHeceHuss Marepuana sBIseTca Jekuus. Kypc nekmumi 1o mpeaMeTy JaeT HeoOXOAUMYo
MHOOPMALMIO MO W3YYCHHIO 3aKOHOMEPHOCTEH M TEHJICHIMH pa3BUTUS OOBEKTa W IpPEeAMETa MCCICAOBaHMS H3ydaeMOn
TUCIUIDIMHEL. JICKITMOHHBI Martepual PEeKOMEHIyeTCs KOHCIIEKTHPOBaTh. KOHCHEKTHI IO3BOISTIOT OOydJaromeMmycsi HE TOJBKO
HOTY4IHUTH O0JIBIIe MH(OPMAIIH HA JICKIIUU, HO U MIPABIJIBHO €T0 CTPYKTYPHUPOBATh, 4 B JATBHEHIIIEM - JIYUIIE OCBOUTE.

Lenp mpakTHueckux (CEMHUHAPCKHUX) 3aHATHH 3aKIIOYaeTCsl B 3aKPEIUIEHHMHM TEOPEeTHYECKOro MaTepHana 0 Haubolee BaXKHBIM
TeMaM, B Pa3BHTHU y OOYJalOIIMXCS HABBIKOB KPUTHYECKOrO MBIIUICHHUS B IaHHOW 00JAacCTH 3HAaHWS, YMEHUH paboThl ¢ ydeOHOH U
HAy4HOW JIUTEepaTypod, HOPMATHBHBIMH MaTepuajaMd. B Xoie MOATOTOBKM K IIPaKTHYECKOMY (CEMHHAPCKOMY) 3aHSATHIO
0o0yJaromMcsl CleAyeT BHHMATENbHO O3HAKOMUTBECS C IUIAHOM, BOIIPOCAMH, BBIHECEHHBIMH Ha OOCY)XAEHHE, OCKOHAIIBHO
U3Y4UTh COOTBETCTBYIOIIMI TeopeTHdYecKuil MaTepuan, MpeArTaraeMyro y4eOHYH0 METOAMYECKYI0 M HaydyHyl0 JIHTEpaTypy.
PexomenmyeTcss obOpamieHne oOydJaromuxcs K MOHOTpa(HsM, CTaThIM W3 CIICIHMANBHBIX JKypHAJIOB, XPECTOMATHITHBIM BBIIEPKKAM,
a TaKKe K MaTepuajaM CpeACTB MacCOBON MH(pOpMAIMH IO TeMe, YTO TO3BOJNSET B 3HAUUTENBHOM Mepe yriiyouTh mnpobiemy u
pa3zHoo0pa3uThk mporecc ee 00CyKIeHHUSI.

3. IToaroToBKa K MEPONPHATHUIM TEKYIIEr0 KOHTPOJIS.

B xoHme w3ydeHWS KaXkIOHl TEeMBI TECTHPOBAaHHWE W MJAIOTCA Pa3sHOYPOBHEHIK 3amaHWs. IlOArOTOBKa K HHUM 3aKIIOYaeTcs B
MOBTOPEHUU MPOIICHHOr0 MaTepHana M IOBTOPHOM pEIICHWM 3aJaHUH, KOTOpble pacCMaTpHUBAINCh HA 3aHATHAX, a TAaKXKe B
BBITIOJIHEHUU 33JJaHUH 1JIs1 CAMOCTOSATENBHON pabOTHI.

4. ITonroToBka K NpOMEXXyTOUYHOMN aTTECTALMH.

IMogroroBka Kk 3a4éTy W OJK3aMEHy SBIIACTCA 3aKIIOYUTCNBHBIM OTAllOM U3YYCHHSA TUCHUIDIMHBL U SBISETCS CPEICTBOM
MIPOMEXYTOYHOIO0 KOHTpousist. IloaroroBka k 3k3aMeHy M 3au€Ty NpeArojaraeT HM3ydyeHUE KOHCIEKTOB JIEKIIMH, PEKOMEHIyeMOM
JIMTEPaTypbl U JPYyruxX MCTOYHMKOB, IIOBTOPEHHE MaTepUaloB JIAOOPATOPHBIX M IIPAaKTHYECKUX 3aHATHH. B mpouecce moarortoBku
9K3aMEHY W 3a4€Ty BBIABILIOTCS BOIIPOCHI, 10 KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET oOydaromemycs He siceH. JlaHHBIe
BOIIPOCHI MOKHO YTOUHHThH y IPENOAaBaTeNs Ha KOHCYIBTAllUH, KOTOPAsk IPOBOJUTCS Mepe]] IK3aMEHOM.




MuHHCTEPCTBO ceJIbCKOro xo3siicTa Poccuiickoit @exepanun
(enepanbHoe rocynapcTBeHHOe 010IZKeTHOEe 00pa3oBaTe/ibHOE YUpesKAeHue
BbICLLIETr0 00pa3oBaHNs

"BATCcKHUii rocylapcTBeHHbI arpoTeXHOJIOrHYecKnii ynupepcurer"

YTBEPXIAIO

JlekaH WHXXCHEPHOTO (paKyJIbTeTa
I1.H. Beuierskanua

"18" ampens 2023 .

MaTteMaTHuka

pabouas mporpaMma AUCHUTUIUHBI (MOTYJIS)
3akperieHa 3a kadenpoit MATEeMATHKH H QU3NKH

Y4eOHbIi mIan CrnenunansHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIIOTUYECKUE CPEACTBA
Crnenpnanuzanus "TexHU4ecKre CpelICTBa arpolpOMBIIIIIEHHOTO KoMIuIekca"

Ksamuduxauus HHKeHep

Dopma o0yaeHHS 3a04Hast

OO0mast TpyI0eMKOCTh 93ET

YacoB 1o yaeOHOMY ITaHy 324 Bupgs! koHTpoOIIA Ha Kypcax:
B TOM YHCJIE: 9K3aMeHHI 1, 2
ayIUTOPHBIE 3aHATHUS 42
CaMOCTOsTEeNbHAS paboTa 255
4acoB Ha KOHTPOJIb 27

Pacnpenenenne YacoB JUCIHUILVIMHBI MO KypcaM

Kypc 1 2

Bun SZ.I:IHTI/Iﬁ v | PII | vio | PO Hroro
Jlexuu 18 |18 |4 4 22 122
IIpakTuyeckue 16 (16 |4 4 20 120
B tom uucne uHT. 14 |14 |6 6 20 (20
HUroro ayn. 34 134 |8 8 42 |42
Konrakthas padora |34 (34 |8 8 42 |42
Cawm. pabota 164 | 164 |91 |91 [255 (255
Yacel Ha KOHTPOIIb 18 |18 |9 9 27 |27
Uroro 216 1216 | 108 | 108 | 324 | 324

Kupos 2023



IMporpammy coctaBun(u):

cmapuwiuii npenodagamens Kagheopevl mamemamuxu u usuxu, I'ykacosa Enena Bacunvesha

PenenzenT(br):

K.¢h.-M.H., Ooyenm kagedpvi mamemamuxu u usuxu, Dapagonos Bauecnas [eopeuesuu

Pabouas nmporpamma JUCIUTUTAHBI
MaremaTuka
paspabotana B cootBeTcTBUU ¢ PI'OC:

®I'OC BO - cnemmamurer mo crnenuanbHocTH 23.05.01 HazemHBIE TpaHCIOPTHO-TEXHOJOTHUYECKUE CPENCTBa (MpHKa3
Muno6prayku Poccun ot 11.08.2020 1. Ne 935)

COCTaBJIcHAa HA OCHOBAaHWHU YUeOHOI0 IIaHa:

CneunansHocTs 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEICTBA
Crenuanusanus "TexHUYeCKHE CPEACTBA arpONPOMBIIIUIEHHOIO KOMILIEKca"

0I0OOPEHHOTO M YTBEPKIEHHOTO YYSHBIM COBETOM YHHBepcuTeTa ot 18.04.2023 mpoTokou Ne 5.
Pabouas mporpamMma JUCIUIUIMHBI pACCMOTPEHA U 0JJ00peHa yIeOHO-MEeTOAMIECKOH KOMUCCUEH

HHKCHEPHOTO (haKyIieTeTa ITporokon Ne 4 ot "18" anpens 2023 r.

Pabouas nporpamMmma TUCHUIUIMHBL PACCMOTpPEHA U 0JJ00peHa Ha 3aceJaHnu KadeIpbl
MaTeMaTHKH U (GpU3NKH
[Tporokon Ne or" 18" ampens 2023 1.

3aB. xaenpoit K.¢.-M.H., gonieHT @apaconoB Bsuecnas ['eopruesmy




Buzuposanue PII/] 1y1s1 ncnosiHeHus B 0UepeHOM y4eOHOM roxy
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2024-2025 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

MATEMATUKH U PU3NKH

ITIpotokomor " " 2024r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoHeHus B oUepeHOM y4eOHOM IOy
Pabouas nporpamma nepecMoTpeHa, o0CykaeHa 1 o1o0peHa i ucronHeHus B 2025-2026 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

MATEMATUKH M PU3NKH

[Iporokomor " " 20251, Ne

3aB. xaenpoit

Buzupoanue PII/] 1y ucnoiHeHus B ouepeHOM y4eOHOM roxy
Pabouvas mporpaMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2026-2027 yaeOHOM rogy Ha 3aceJaHUH KadeIpbl

MAaTEeMAaTHKHU U (PU3NKH

IIpotokomor " " 2026r. Ne

3aB. kadenpoit

BuzupoBanmue PII/] 1y ncnosiHeHus B 0UepeTHOM y4eOHOM roxy
Pabouas nmporpamma nepecMoTpeHa, o0CyxaeHa u oo0peHa i ucroHeHus B 2027-2028 yueOHOM ToIy Ha 3aceqaHnu Kadeapbl

MAaTEMATHUKHU H q)l/ISI/IKl/I

IMporokomor "_ " 2027r1. Ne

3aB. kadenpoit




1. LIEJb (LEJI) OCBOEHMS AN CHUATINHEI

1.1

eI AUCHUIIIMHBI COCTOSAT B BOCHUTAHUU Yy CTYACHTOB JOCTATOYHO BBICOKOH MaTeMaTH4YCCKOMH KYJIbTYPBI, B IPUBUTHUU
HaBBIKOB HCIOJIB30BAHUSA MATCMATUYECKUX METOAOB MU OCHOB MAareéMaTU4Y€CKOro MOIACINPOBAHUA B HpaKTH‘JECKOIZ
JACATCIBHOCTH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OITOIT: | b1.0

21

TpeGoBanus K NpeABAPUTEILHON MOATOTOBKE 00y4AIONIEr0Cs :

2.1.1

OOyuaromuiicst JODKeH 00iajaTh 3HAHMSAMH, YMEHUSIMH, HaBbIKAMHM HE HIDKE | ypoOBHS (HU3KOr0), KOTOpbIE OBbLIM
MPHOOPETEHBI Ha IPEBIAYIIEM (CpeIHEM 00IIeM) YPOBHE 00pa30BaHuUs

2.2

JMCHMIUITMHBI U PAKTUKH, JJI51 KOTOPBIX 0CBOEHHUE TAHHOH TUCHUTLUINHBI (MOIY/Is1) HEOOX0AMMO KaK
npeAlIecTBYOLIee:

2.2.1

Teopm[ MCXaHHU3MOB U MAalllMH

222

ComnpoTtuBieHne MaTepUaIoB

223

HeTaJ'lI/I MalirH 1 OCHOBBI KOHCTPYHUPOBAHUSA

2.2.4 | OCHOBBI Hay4YHBIX HCCIICTOBAHUI

225

I'mopaBnuka

226

Tennorexuuka

227

Teopernueckas MExaHUKa

228

Ha‘lepTaTeJ'ILHaf{ TCOMCTpHUA

229

WmxenepHas rpaduka

2.2.10 | ODxoHOMUYECKas TEOpUS

2.2.11 | Metpomnorusi, cTaHIapTH3AIHS U cepTH(UKAINA
2.2.12 |l'ocynapcTBeHHAast UTOTOBas ATTECTALH
3. KOMIIETEHIIMA OBYYAIOIIEI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHUITJIMHBI
MOAaYJIsl)

OIIK-1 Crioco0eH CTaBUTH M PeLIaTh HHKCHEPHBIE 1 HAYYHO-TEXHUYECKHUE 3a7a4H B cpepe cBoei mpodeccHoHaTbHON
JACATEIIBHOCTHU U HOBBIX MEKIUCIUIIMHAPHBIX HaHpaBJ’ICHI/II‘/’I C UCIIOJIB30BAHUEM €CTCCTBEHHOHAYYHBIX, MATEMAaTHYCCKUX 1
TCXHOJIOTHUYCCKUX MOHSHCﬁ;

OIIK-1.1 | 3HaeT 0CHOBHEIC 3aKOHEI MAaTEeMAaTU4ICCKUX, €CCTCCTBECHHOHAYYHbIX U O6HICHp0(I)6CCI/IOHaHLHI>IX JUCIUIIINH, H€O6XOHI/IMI>IX
JJIA TIOCTAaHOBKH U PEIICHUS TUITOBLIX MHXXCHEPHBIX U HAYYHO-TEXHHUYCCKUX 3a/1a4 B ctbepe CBOEH HpO(beCCPIOHaIIBHOﬁ
JACATEIIbBHOCTHU U HOBBIX MEXKINCHUITITIMHAPHBIX HaHpaBJ’IeHI/Iﬁ
OIIK-1.2 | YMeeT cTaBUTh U peniaTh HHKCHEPHBIE ¥ HayYHO-TEXHIYECKHE 3a/1aul B cepe CBoeH NpodeccroHaIbHO AesSTeNEHOCTH 1
HOBBIX MEKJIUCIHUIIIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCIIOJIbB30BAHUEM €CTECTBECHHOHAYYHbIX, MATEMAaTUYCCKUX U
TCXHOJIOTHUYCCKHUX Moaeneﬁ
OIIK-1.3 | B1ageer HaBbIKaMU MOCTAHOBKH U PEIICHUS HWHKCHEPHBIX U HAYYHO-TCXHUYECCKUX 337124 B chepe CBoci
HpOd)eCCPIOHaJ'[LHOﬁ JACATEIIbBHOCTHU U HOBBIX MEXKIANCHUITITIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCIIOJIB30BAHUEM
eCTeCTBeHHOHaqubIX, MAaTEeMAaTHYCCKUX U TEXHOJIOTHYCCKHUX MO)Ie.]'lel\/'I
4. CTPYKTYPA U COAEP)KAHUE JUCHHUITJINHbBI (MOAYJIS)
Kon HaumeHoBaHue pa3fesioB U TeM /BUJ 3aHATUS/ Cemectp / | Hacos Hure IIpumeuyanue
3aHATHS Kvype DPaKT.
Pasgen 1. JlnuHenHaa anrebpa 1 aHanuTnyeckas reomeTpums
1.1 Omnpenenurenu n-ro nopsinka. @opmynst Kpamepa. /Jlex/ 1 1 0
1.2 Anrebpa matpun. O6patHas Marpura. Paur matpuusr. /JIex/ 1 1 0
1.3 CJIY. Pemenue cucTeMBl N JUHEWHBIX ypPaBHEHHH METOJIOM 1 2 0
Taycca. /Jlex/
1.4 Bekropel. CkansipHoe, BEKTOpPHOE, CMEUIAaHHOE MPOU3BEACHUS 1 1 1
BeKTOpOB /JIek/
1.5 Ipsmast Ha wockoctH. /JIex/ 1 1 0
1.6 Ipsimast ¥ mI0CKOCTH B ipocTpancTBe. /JIek/ 1 1 1
1.7 Anrebpa matpu /IIp/ 1 1 0
1.8 Merton I'aycca /TIp/ 1 2 2
1.9 CkansipHoe nipou3BeicHHe BeKTOpoB. /I1p/ 1 1 0
1.10 Pemenune CJTY. /Cp/ 1 20 0
1.11 CkansipHOe, BEKTOPHOE U CMEIIaHHOE MPOU3BeCHUE BEKTOpOB. /Cp/ 1 15 0
1.12 Ipsimas Ha miockoctu. /Cp/ 1 16 0
1.13 Kpugsie Broporo nopsiaka. /Cp/ 1 11 0
1.14 ITockocTh U mpsMast B ipoctpancTse. /Cp/ 1 8 0
1.15 IosepxHOCTH BTOpOrO Nopsiaxa. /Cp/ 1 11 0
Paspen 2. BeegeHve B aHanus




2.1 Ipenen dyaxuun. /Jlex/ 1 1 0
2.2 HenpepeiBHOCT  QyHKIMM B TOuke. TOYKH  pa3pelBa, WX 1 1 0
knaccudukarys. /Jlex/
2.3 Berruncnenue npenenos ¢pyakiuii. /Tp/ 1 1 0
2.4 HenpepbiHoCcTh QyHKIMHA. /TIp/ 1 1 0
2.5 Beoruncnenue mpenenos. /Cp/ 1 15 0
Pasgen 3. [OudpepeHumpoBaHne  yHKUMA  OAHOW
nepemMeHHou
3.1 TIpoussoanas pynkuuu /Jex/ 1 1 1
32 HccnenoBanue QyHKIMI ¢ TOMOIIBIO MPOU3BOIHBIX /JIek/ 1 2 0
33 duddepenunpoBanue Gpynxumii /Ip/ 1 2 2
34 HUccnenoBanue ¢pynxumii /Tlp/ 1 2 2
3.5 Huddepernuposanue Gpynkiwuii /Cp/ 1 9 0
3.6 HUccnenosanue ¢pynkmmii /Cp/ 1 10 0
3.7 Ok3ameH /Ok3ameH/ 1 9 0
Pasgen 4. ®yHKUUN HECKONBKMX NEPEMEHHbIX
4.1 OyHKIN HECKOIBKUX TepeMeHHBbIX. /Cp/ 1 18 0
Pasgen 5. HTerpupoBaHue pyHKUNA OAHOW NepeMeHHoM
5.1 Heomnpenenéunprit uaterpain. /Jlex/ 1 2 1
5.2 Onpenenéunpiii uaTerpa. /JIex/ 1 2 0
53 Heomnpenenéunpiit uaterpan. /IIp/ 1 3 2
5.4 WHTerpupoBaHre  palMOHAIBHBIX  Apobeil.  MHTerpupoBaHue 1 6 0
HEKOTOPBIX HppPaIOHATBHBIX n TPUTOHOMETPHICCKUX
¢ynxuuit. /Cp/
5.5 Dopmyna HetoTona-Jleitbuuna. 3ameHa epeMeHHOit u 1 6 0
HHTETPUPOBAHHUE T10 YaCTsAM B ONpeieiecHHOM HHTerpae. /Cp/
5.6 HecoOcTBeHHBIE HHTETPAIBI C OECKOHSUYHBIMH TIpEIeNaMA B OT 1 4 0
HEOTPAHNYCHHBIX (DYHKIMI, UX OCHOBHBIE cBOMCTBA. /Cp/
5.7 /Ox3amen/ 1 9 0
Pasgen 6. WVHTerpypoBaHMe  (PYHKUMA  HECKONbKMX
nepemMeHHbIX
6.1 JBoitnoit unrerpan. /Cp/ 2 4 0
6.2 Kpusonuneitnsie uaterpanst. /Cp/ 2 3 0
Pasgen 7. OuddepeHumnansHble ypaBHEHUS
7.1 Huddepennnansasie ypaBHeHns. /Jlex/ 1 2 2
7.2 Juddepennnansasie ypaBHeHNS nepBoro nopsaka. /IIp/ 1 2 0
7.3 JluHeltHbIe HEOTHOPOAHBIE YpaBHEHUS criennanbHoro Bua. /IIp/ 1 1 0
7.4 JuddepeHnnanbaple ypaBHEHUS epBoro mopsiaka. /Cp/ 1 5 0
7.5 Juddepernnansaple ypaBHEHUS BEICIINX nopsaka. /Cp/ 1 5 0
7.6 JluHeliHble OAHOPOIHBIE M HEONHOPOAHBIE BBICHIMX IOPSIKOB C 1 5 0
ITOCTOSTHHBIMU Kod¢uneHTamu. /Cp/
Pasgen 8. Pagbl. YpaBHeHWs mateMaTn4eckon pusmnku
8.1 YucnoBsle U cTeneHHsIe psist /Cp/ 2 5 0
8.2 Paner @ypee /Cp/ 2 7 0
8.3 YpaBuenwus konedanuii crpynst /Cp/ 2 5 0
Pasnen 9. OnemeHTbl Teopumn rpacoB
9.1 Komb6mnaTopuka /Cp/ 2 20 0
9.2 DnemeHTH Teopun rpagos /Cp/ 2 9 0
Pazgen 10. Teopuss BeposATHOCTEW M MaTemaTudeckasi
CTaTUCTUKa
10.1 CobriTrs.  Kinmaccmueckoe W TeOMETPHYECKOE  OTIPEIeITICHUS 2 1 1
BEPOSTHOCTU COOBITHH. /JIeK/
10.2 OCHOBHBIE TEOPEMBI TEOPHH BeposiTHOCTEH /JIex/ 2 1 1
10.3 JuckpeTHbIe cy4daiiHble BenuIuHbl. /JIex/ 2 1 0
10.4 HenpepeiBHbIe ciryyaiinbie BenunauHbl. /JIex/ 2 1 0
10.5 Henocpencreennslii HOJCUET BEPOSITHOCTEN CIly4alHBIX 2 1 1

cobbiTHil. /1p/




10.6 Teopemsl cnoxeHHs 1 YMHOXKEHUs BeposTHocTeil. /TIp/ 2 1

10.7 YucnoBble XapaKTEePUCTHKH AUCKPETHBIX CITydaiiHbIX BenuuuH. /TIp/ 2 2

10.8 Teopus BeposTHOCTEH U MaTeMaTH4YecKas craructuka /Cp/ 2 20 0
Pasgen 11. ®yHKUUS KOMMEKCHOTO NEPEMEHHOTO

11.1 TOKII /Cp/ 2 18 0

11.2 Ok3aMeH /DKk3aMeH/ 2 9 0

S. ®OHJI ONEHOYHBIX CPEJICTB

Pabouas mporpamMmma AMCHUILTUHBI oOecriedyeHa (OHAOM OLIEHOYHBIX CPEACTB Ul MPOBEACHUS TEKYLIETO KOHTPOJS YCIIeBA€MOCTHH
npoMexyTouHOH aTtectanu. Comeprkanue (GoHAa OLCHOYHBIX CPEACTB mpeacTapieHo B [Ipunoxernun 1 u 2.

6. YA EBHO-METOJANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUAIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas JiuTepatrypa

6.1.
ABTODBI, COCTaBUTEIH 3arnaBue WznarenscTBO,
JI.1 |BopoOsera, JI. B., Pspr: yaeOHO-MeTOI. TOCOOHe A CTYACHTOB U actiipaHToB Bsar. TCXA Kupog: Bsr.
dapacgonos, B. T I'CXA, 2009
J1.2 | dapadonos, B. T Paner @ypee: yaebHO-MeTO . TOCOOHE IS CTYACHTOB U aCTIUPAHTOB Kupos: Bsr.
I'CXA, 2009
JI.3  [T'ykacosa, E. B. MatemaTuka [DJIeKTpOHHBIN pecypc]: : yued. mocodue Kwupog: Bsir.
Pexxum nmoctyna: http://90.156.226.97/MarcWeb2/Default.asp I'CXA, 2015
JI.4 |Iunaues, B. C. Beicmras MaTematnka [ DeKTpOHHBIH pecypc]: yaeOHoe mocodue M.: Opaiir,
Pexxum mocrtyma: https://urait.ru/bcode/447322 2019
JL.5 [I'ykacosa, E. B. CrpaBOYHUK 10 3JICMEHTApPHON MaTeMaTHKe JUI 00yJaroMUXCsl HHKXEHEPHOTO Kupos: Bsr.
(hakyspTeTa I'CXA, 2019
JL.6 | B. B. Mauynuc Beicmas MaTemMaTuka [DIeKTPOHHBIN pecypc]: yaeOHOoe mocooue A1 By30B IOpaiiT, 2020
Pexxum nmocryna: https://urait.ru/bcode/452192
JI.7 | H. B. boromonos, II. MatemaTrka [ JIeKTPOHHBIN pecypc]: yIeOHHK I By30B Mockaa :
H. Camoitnenko Pexxum moctyma: https://urait.ru/bcode/468633 H3narenscTBO
IOpaiiT, 2021
JI.8 |B.C.lunaues ; non |Beicmas maremaruka. [Tomusiii kype B 2 T. Tom 1 [DnekTpoHHBIH pecypc]: Mockaa :
penaxmueit A. H. y4eOHUK JIJIsI By30B WznarenscTBO
TuxoHosa Pexxum moctyna: https://urait.ru/bcode/470885 IOpaiit, 2021
JI.9 |B. C. llunaues ; mox | Beiciras matemaTuka. [lomnsrit kype B 2 1. Tom 2 [DnekTpoHHSBIH pecypc]: Mocksa :
penaxiueit A. H. Y4eOHUK 7151 By30B W3 pareapcTBO
TuxoHoBa Pexxum nmocryna: https://urait.ru/bcode/470886 IOpaiir, 2021
6.2. Ilepeuenn pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHMKAIIMOHHOM ceTH ""UHTepHeT"
D1 | Hayunas snextpoHHas OubnroTeka [ DnekTpoHHbIH pecypc] - Pexxum moctyna: http://elibrary.ru/defaultx.asp. - 3arm. ¢
JKpaHa
6.3. IlepeueHb HHGOPMALIMOHHBIX TEXHOJIOTH
6.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHnst
6.3.1.1 | Onepaunonnas cucrema cemeiictBa Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AatuBupycHoe I1O Kaspersky Endpoint Security
6.3.1.4 | Free Commander 2009/02b
6.3.1.5 | Google Chrome 39/0/21/71/65
6.3.1.6 | Opera 26/0/1656/24
6.3.1.7 | Adobe Reader X1 11/0/09
6.3.2 TIlepeyeHb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H COBPEMEHHBIX MPOo¢ecCHOHATBHBIX 023 TAHHBIX
6.3.2.1 | Uadopmanmonnas cupaBoyHas cuctema: "Koncynsrantlnroc"
6.3.2.2 | UadopmariionHas crpaBodHast cucreMa: "T'apanT"
6.3.2.3 | Ilpodeccuonanpiass 0a3a JaHHBIX: EMUHOE OKHO JOCTyma K WHGOPMAIMOHHBIM pecypcaMm, Pexum nocryma:
http://window.edu.ru/
6.3.2.4 | IlpodeccuonansHas 06a3a JOaHHBIX: OnekTpoHHBIH kartanor @OI'BOY BO Bsarckuit TATY Pexum noctyma:
http://90.156.226.97/MarcWeb2/Default.asp




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | Onucanne MaTepUABHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JJs OCYIIECTBICHUS 00pa3oBaTelIbHOrO Ipolecca Mo
JucuuIuinHe (Moayio) npenctasieno B [Tpunoxenun 3 PIT/.

8. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCS IO OCBOEHUIO JUCHTUIIJIMHBI (MOAY JIS)

OcBoeHHE AUCIUIUIMHEI TPOBOAUTCS B (hopMe ayTUTOPHBIX 3aHATHI U BHEAYJUTOPHOI CAMOCTOSATEIBHONW pabOThl 00yHaIOIIHXCSI.

[Ipn mpoBeneHHM ayAWTOPHBIX 3aHATHH NPEIYCMOTPEHO IIPUMEHEHHE CIEIYIOIINX HHHOBAIMOHHBIX (DOPM YUEOHBIX 3aHSTHH,
Pa3BHBAIONINX Yy OOYYaroOmMXCsA HAaBBIKM KOMAHAHONH pabOTHl, MEXIMYHOCTHOM KOMMYHHKAINH, HNPUHATHS DPEIICHWH, JHAepCKHe
KadyecTBa: paboTa B MalbIX TpYNNax; JUCKYCCHS; M3ydeHHE M 3aKpeljIieHHe HOBOrO MaTepuajla Ha HHTEPaKTHBHOH JIEKIWW;
UCIIONB30BaHUE OOIECTBEHHBIX PECYPCOB, COLMANbHBIC INPOEKTHl M APYrHe BHEAYJUTOPHBIE METOIbI OOy4eHHs; OOCYKICHHE U
paspeneHne mpoOIreM; IeJI0BBIE U POJIEBBIE HTPHI; pa300p KOHKPETHBIX CHTYalHii.

KonmaecTBo 4acoB 3aHATHI B MHTEPAaKTUBHEBIX (JOpPMax OMPEIeICHO yIeOHBIM IIIAHOM.

IIpakTHueckass MOATOTOBKA MpHU peanu3alud JUCHUIUIMHBI OpPraHU3yeTcs IyTeM MpOBEIEHHs MPaKTUYEeCKUX 3aHATuil,
NpEeIyCMAaTPUBAIONIMX ~ YJacTHe OOYyYaloIIMXCS B  BBIOJHCHHUHM OTACNBHBIX JJIEMEHTOB pabOT, CBA3aHHBIX C Oymymeit
poGheCCHOHATBHON AESITEBHOCTBIO.

BreayauropHas caMoCTOsITeNIbHAS pabOTa OCYIIECTBIACTCS B CIEAYIOIIUX (hopMax:

— CaMOCTOSITENIBHOE U3Y4EHUE TEOPETUIECKOTO MaTepHana (TeM AUCLUILUIUHEI);

— ITOJITOTOBKA K JICKIIMSAM W TIPAKTUIECKIM 3aHATHIM;

— IOJTOTOBKA K MEPOIIPHUATHIM TEKYIIET0 KOHTPOJIS;

— MOJATrOTOBKA K IIPOMEXKYTOUHOM aTTeCTalluu.

[Ipn opraHM3aIMM CaMOCTOSITENIBHON pabOTBl HEOOXOIMMO, MPEXKIE BCETO, OOpaTHUTh BHHUMAaHHE Ha KIIOYEBBIC MOHATHSA, HECYIIHE
OCHOBHYIO CMBICTIOBYIO Harpy3Ky B TOM HJIM HHOM pa3zene yaeOHOM JUCIUIIINHEL.

1. CamocTOsATETBHOE U3yYEHHE TEM TUCIUIIINHBL

Jnst paboTsl HEOOXOMMMO O3HAKOMHUTECS C YYEOHBIM IUIAHOM JMCLUUILIMHBI U YCTaHOBHTb, KAaKO€ KOJIMYECTBO YacOB OTBEICHO
y4eOHBIM IUTAaHOM B II€JIOM Ha W3Y4YCHHE IHUCIHMIUIMHBI, Ha ayAuTOpHYIO paboTy C TperojaBaTelieM Ha JICKIHOHHBIX U
HNPaKTHIECKUX (CEMHHAPCKUX)3aHATHAX, a TaKke HAa CaMOCTOATENBHYI0 pabory. C [enbi0 ONTHMAaIBHOW CaMOOpTaHHM3aIud
HEOOXOIUMO CONOCTaBUTh 3Ty MH(POPMALHUIO ¢ TpapuKOM 3aHATUN U BBISIBUTH Hamboliee 3aTpaTHbIC 1O BPEMEHU M 00BEMY TEMBI,
4TOOBI 3apaHee OIpEeNeNUTh s ceOst mepuoabl oObeMHbIX 3amaHMil. llenecooOpasHo HadaTh pabOTy C M3YYCHHUS TEOPETHUECKOTO
Marepuaa, OCHOBHBIX TEPMHHOB M MOHATHI Kypca U C MUCEMEHHBIX OTBETOB HAa MHANBH/YaJIbHBIC U TECTOBBIC 3a/IaHHS.

2. IToAroToBKa K JIEKIIHOHHBIM U PAKTUIECKUM 3aHATHSM.

TpaguunonHolt Qopmoil TpenopHeceHWs MarepHana sBisercs Jekuus. Kypc Jsekumii mo mpexMmery aeT HeoOXOIMMYIO
nHQOpMALMIO TI0 W3YYCHHIO 3aKOHOMEPHOCTEH W TEHACHIMH pa3BUTHA OO0BEeKTa M TIpeAMeTa HWCCICIOBAaHMSA H3ydaeMOH
JUCIUIDIMHBL. JICKIIMOHHBI MaTepual PEeKOMEHAyeTCs KOHCIIEKTHpPOBaTh. KOHCHEKTHI IMO3BOJIIOT OOYdYaromeMmycsi HE TOJBKO
HONTYy4YUTh O0JbIIe HHOOPMAIMK Ha JIEKIUU, HO U MIPAaBUIIBHO €T0 CTPYKTYPUPOBATh, 4 B JATBHEHIIIEM - TyUIlle OCBOUTS.

Llens mpakTHdecknx (CEMHMHAPCKUX) 3aHATHH 3aKII0YacTCsl B 3aKPEIUICHHH TEOPETHYECKOro MarepHana I0 Haubojee BaKHBIM
TEeMaM, B Pa3BUTHH y OOyJaIOIIMXCS HABBIKOB KPHTHYECKOTO MBIIUICHHS B JaHHOH 00JacTH 3HAHUS, YMEHHI pa0oTHI ¢ yueOHOH n
HAy4HOH JIUTEpaTypod, HOPMATUBHBIMM MaTepuagamMu. B XoJe MOArOTOBKM K MpPaKTHYECKOMY (CEMHUHAPCKOMY) 3aHSATHIO
O0yJaloIMMCsT CIEAyeT BHUMATEJIBHO O3HAKOMHTBLCS C IUIAHOM, BONPOCAMH, BBIHECCHHBIMM Ha OOCY)XICHHE, JOCKOHAJIBHO
W3y9UTh COOTBETCTBYIOIIMI TEOPETHUYECKUI MaTepHal, IpeaiaraeMyio y4eOHyI0 METOOWYECKYIl0 M HaydHyI0 JIHTepaTypy.
Pexomenmyercsa oOpamieHne 00ydaromuXcst K MOHOTpag¥sM, CTaThsIM M3 CIEHHATBHBIX XKypPHAJIOB, XPECTOMATHIHBIM BBIIEPXKKAM,
a TaKkKe K MaTepuajaM CpeJCTB MaccoBOM MH(GOpMAlLMU IO TEME, YTO IMO3BOJSIET B 3HAYMTENIBHOH Mepe yriyOuTh Hpodiemy H
Pa3HOOOPA3UTB IIPOLIECC €€ 0OCYKACHUSL.

3. [ToaroroBKa K MEPONPUATHIM TEKYIIErO KOHTPOJISL.

B koHme wu3ydeHUs Kaxoil TeMbl TECTHPOBAaHME M MJAIOTCA Pa3sHOYPOBHEHIK 3agaHus. IIOAroToBKa K HHM 3aKIOUaeTcs B
MOBTOPEHHU MPOIIEHHOrO MaTepHana M TOBTOPHOM pEIIEHHH 3aJaHUil, KOTOpbleé pacCMaTpUBAlUCh Ha 3aHATHAX, a TaKkKe B
BBITIOJTHEHHH 3aJaHUH IJIs1 CAMOCTOSATEIIBHON pabOTHI.

4. IloaroToBKa K IPOMEXKYTOYHOM aTTECTALUH.

IlogroroBka Kk 3aué€Ty M OJK3aMEHY SBISETCA 3aKIIOYMTENBHBIM JTAallOM U3YYeHHS JUCHUIIMHBI U SBISETCS CPEICTBOM
HNPOMEKYTOUYHOTO KOHTpousi. IloAroropka K Sk3aMeHy M 3a4€Ty MpEANojaraeT M3y4eHHE KOHCIEKTOB JIEKLUH, pPeKOMEHIyeMOil
JUTEpaTyphl W OPYTUX HCTOYHHUKOB, MOBTOPEHHE MAaTEpPHAJIOB JIAOOPATOPHBIX M IPAKTHYECKUX 3aHATHI. B mporecce MOATOTOBKH K
9K3aMEHy H 3auéTy BBIABISIOTCS BOINPOCHI, IO KOTOPHIM HET YBEPEHHOCTH B OTBETE JMOO OTBET oOydaromemycs He siceH. JlaHHbIe
BOIPOCHI MOKHO YTOUHMTbH y IPENOaBaTeNs Ha KOHCYIbTAllUU, KOTOPAsk IPOBOJUTCS MEPE]] IK3aMEHOM.




®OH/] OHEHOYHBIX CPEJACTB
JJIA HpOBeﬂeHI/Iﬂ HpOMC)KyTO‘-IHOﬁ aTTeCTallluU 110 JTUCLUIIIINHE
MaremaTuka

CrneuunanbHocTs 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CPEICTBA
Cneumanmszanns «TeXxHHUECKHE CPENICTBA arpONPOMBIIUICHHOTO KOMILIEKCA)
KBamndpukanus nHxeHep

[Ipunoxenne 1



1. Onucanne HA3HAYEHHUS M COCTABA (])mma OLICHOYHBIX CPE/ICTB

Hacrosmuit porz onernounsix cpenctB (POC) BxoauT B cocTaB paboueii mporpaMMBbl AUCIUILTHHEL « MaTema-
THKa» M [PeIHa3Ha4YeH MU OLICHKH IUIAaHUPYSMBIX pe3yJIbTaToB 00ydeHus (11.2) B Ipolecce M3ydeHHs TaHHOW HCIHU-

TIJIMHBI.

@®OC BkIIO4aeT B ce0s OLEHOYHBIC MaTEPHAIIBl U TIPOBEICHHS IIPOMEXYTOYHOM aTTecTanuu B popMe dK3a-

MCHa.

®OC pa3paboTaH Ha OCHOBAHUH:

- (hemepanpHOrO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHIAPTa BBICIIET0 00pa30BaHUs — CIIELHAIUTET MO
cneuuanbHocTd 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKHE CPENICTBA. Y TBEPIKACH IPHKa3oM MHUHOOpHAYKH
Poccun ot 11 aBrycta 2020 r. Ne 935;

- OCHOBHOI NpogecCHOHATIbHOW 00pa3oBaTeNIbHON MPOrpaMMbl BBICHIEro 00pa3oBaHMs MO CHELUATBLHOCTH
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTWYeckne cpeactBa. Crenuanu3anus «TeXHHYecKHe CpeIcTBa arporpo-
MBIIIJIEHHOTO KOMILIEKCay,

- INonoxenns «O dopmupoBaHuy (HOHAA OIEHOYHBIX CPEACTB Ul MPOBEICHUSA TEKYILIEH, MPOMEXYTOUHOH U
UTOTOBOI aTTeCTAIMK 00Y4JAIOIIUXCsI 0 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIETO 00Pa30BaHU.

2. Ilepeyenb KoMmeTeHUUH ¢ yKa3aHMeM 3TanoB UX (GOpMHMPOBaHMS B IpoLecce 0CBOeHUs 00pa3oBa-
TeJBHOM MPOrpaMMbl

Komnerenmus:

v/ cmocoBeH CTaBUTh U PeliaTh MHKEHEPHBIE U HAYYHO-TEXHUYECKHUE 3aa4i B cepe cBoel podecCHoHanbHOM
JeSITeIbHOCTH U HOBBIX MEXIUCHUIUIMHAPHBIX HANPABICHUN C HCIIONB30BAaHHEM €CTECTBEHHO-HAYYHBIX, Ma-
TEeMaTHYECKUX U TeXHOoiormyeckux mozeneit (OITK-1).

HayepratenbHas reomeTpus
WmxenepHas rpaduka
Teopetnueckass MExaHUKA
Marepuanosenenue. TexHoulo-
T'Hsl KOHCTPYKIMOHHBIX MaTepH-
aJIoB

Y4eOHast mpakTHKa (TEXHOJIOTH-
Yyeckasi NpakThka (ropsyas H
XoJomHass o00paboTka Merai-
JIOB))

YyeOHast mpakTHKa (O3HAKOMH-
TeJbHas MPaKTHKA)

Jletaqu MamuH W OCHOBBI KOH-
CTPYUpPOBaHHUS

I'mnpasnuka

Tennorexnuka

KoHcTpykius u 9KcmTyaranuoH-
Hbl€ CBOMCTBAa Ha3€MHBIX TpaHC-
MOPTHO-TEXHOJIOTMYECKUX CUCTEM
OCHOBBI TEXHOJOIMH MPOU3BOI-
CTBA HA3eMHBIX TPAHCHOPTHO-
TEXHOJIOTHYECKUX CUCTEM
I'mapaBnuueckue M MHEBMaTHye-
CKHE CHUCTEMbl Ha3€MHBIX TpaHC-

IIpom3BojacTBeHHas  MPAKTHKA | TOPTHO-TEXHOJIOTUYECKUX CUCTEM
(TexHOMOTHYECKAS MpaKTUKa | DIEKTPOTEXHUKA U IIEKTPOHUKA
(3aBozcKas))

Kon Iranbl GOpMHUPOBAHMS KOMIIETEHIUH
¢opmupy- B IIpouiecce 0CBOEHHs 00pa30BaTe/IbHOIM NPOrpaMMBbl
emMoit N .
HavyanbHbli OcHoBHOI1 "
KOMIIe- 3aKJII0YHTeNIBHBIH 3Tan
sTan Tan
TeHIHH
OIIK-1 MaremaTtuka Teopusi MEXaHU3MOB U MAIIUH OCHOBBI TEXHOJIOTUH PEMOHTA U
Xumus CormpoTuBieHne MaTepHAIOB MOJICPHU3AINN Ha3eMHBIX
®duszuka OCHOBBI TEOPUH HAJIC)KHOCTU TPaHCIOPTHO-TEXHOJOTNYECKUI

cUCTEM
DIEKTPOTEXHUKA H IJIEKTPOOOO-
pyaOBaHHE HAa3e€MHBIX TpaHC-

MOPTHO-TEXHOJIOTHYECKUX  CH-
cTeEM

TexHuyeckas IKCILTyaTaIHsI
aBTOMOOMIEN
[Mpou3BOJACTBEHHAST  TPAKTHKA
(TIpeAUIIIOMHAS TIPAKTHKA)
TocynapcTBeHHas HATOroBast
aTTecTalus

3. [lnaHupyeMble pe3yJbTaThl 0CBOEHUsI 00Pa30BaTEIbHOI MPOrpaMMbl MO AUCUHUILINHE, BHIPAKEeHHbIE
Yyepe3 KOMIIETEHIUM M HHAUKATOPBI UX JOCTHKEHU I, ONMCAHME KA OLeHUBAHUS

Kon u nammenoBa- | Koxa um HanMeHoBaHHe HHANKATOpa JocTimxeHnss | HamvenoBanne | HammeHoBaHue

HHe (OpMHPYEMBIX (opMupyemoii KoMneTeHIINA KOHTpOJIUpYe- OLICHOYHOI'0

KOMIeTeHI i MBIX pa3jejioB cpeacTBa mpo-
H TeM MeKYTOYHOM

aTTecTaluu

OIIK-1.  Cmocoben | OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI Maremarnde- | Paszmensisl 1-11 | Bompocs! k 3k3a-

CTaBUTh U pelaTh CKHX, €CTECTBEHHOHAayYHBIX W 00Ie- | paboueil mpo- | MeHY

HWHXXCHCPHBIC n HpOCI)eCCI/IOHaHBHBIX JAUCHOUIIIINH, HC- rpaMMbI TUCIIA-

HaYYHO-TCXHUYCCKUE O6XO}II/IMBIX JUIA TTOCTAaHOBKH W PEUIC- TIJTMHBI

3aga4u B ccbepe CBO- HUS TUIOBBIX WHXCHCPHBIX WU HAYYHO-

eil mpodeccroHa b- TeXHHYECKHX 3amad B cdepe cBoer

HOW JEATEeNIbHOCTU U npodeCCHOHAIBHON  NeATENIbHOCTH |




HOBBIX  MEXIUCLIH-
IUIMHAPHBIX HAIIPaB-

JICHUH

HOBBIX MCKAHUCHUINIMHAPHBIX HalpaB-

HMICHUA

WHXKEHEPHBIX U
TEXHHYECKHX 3amad B cdepe cBoei
npodecCHOHANBHON  NEeATENPHOCTH |
HOBBIX MEXIHUCIUIUIMHAPHBIX HAIpaB-
JICHUH C HCIIONB30BAHHEM ECTECTBEH-
HOHAYYHBIX, MaTEMaTHYECKHX U TeEX-
HOJIOTHYECKHUX MOJENeH

JIEeHHH ¢ ucnons3oBa- | OINK-1.2 YMeer cTaBUTh U peliaTh UHKEHEPHBIE
HHEM €CTECTBEHHO- M HayYHO-TEXHHUYECKHE 3amaqd B ce-
Hay4HBIX, MaTeMaTH- pe cBoei mpoecCHOHATBHON IesITeNb-
YECKUX M TEXHOJIOTH- HOCTH W HOBBIX MEXIUCUIUIUIMHAPHBIX
YECKHX MOZeIeH HaNpaBJICHUH ¢ HCIOJIb30BAHUEM €CTE-
CTBEHHOHAYYHbBIX, MAaTEMAaTHUCCKUX H

TEXHOJIOTUUECKUX MOJIeNeH.
OIIK-1.3 Brnaneer HaBbIKAMHU MOCTaHOBKU U pe-

Hay4HO-

Jst oueHkH c(hOPMUPOBAHHOCTH COOTBETCTBYIOLIMX KOMIIETEHIIMH MO AUCHUILTHHE «MaTeMaTrukay MpHu mpo-
BEICHHH NIPOMEKYTOYHOM aTrTecTanyy B (hopMe 3K3aMeHa IPUMEHSIETCsI ClIeIyolas IIKaia OCHUBAHUS:

[IIxana orieHUBaHUS

HEYIOBIIETBO- OBJIETBOPU-
Ne Kpurepuu oneHnBaHusA e A p XOpOLLOo OTJINYHO
PHUTEIBHO TEJIbHO
Iloka3aTenu
Huskuii oBeHb | [IpeacraBiieHbl Tsepnoe 3HaHue | Bricokuii OBEHb
YpoBeHb ycBOSHUsS 00y- yp P p yp
YCBOGHHS MaTepHa-| 3HaHUS TOJBKO OC-| MaTepuaia YCBOGHHUsI MaTepua-
YarOIUMCS TeopeTuye-
. na. [IporeMoHCTpU-| HOBHOTO MaTepua- J1a, MPOJIEMOHCTPH-
CKMX 3HaHMH W yMEHHE
1 pOBaHO  HE3HAHHE| Jia, HO HE YCBOCHBI poBaHo yMEHHE
WCTONB30BaTh HX VI pe- o
3HAYNTENIPHON Ya-| ero aerain TECHO  CBA3BLIBATH
mieHdsT  MpoeccCHoHalb-
CTH TEOPETHYECKO- TEOPUIO C TMPaKTHU-
HBIX 3a/1a4 %
TO MaTepuana KO
OOyuarommiics OOyuarommiics OO0yJatontuiics OO0y4atontuiics
HEYBEPCHHO, C| HCHBITBIBAET 3a-| MPaBHJIBHO MpUMeE-| CBOOOIHO CIIpaBIIS-
OONBIIAMHA  3aTPYA-| TPYIHEHUS npH| HAET TeopeTHde-| eTcs ¢ 3aJadami,
HEHUSIMH BBITIOJIHSA-| BBIMIOJHEHUU TPaK-| CKUE  TIOJOXKEHUs| BOIpPOCaMU W JAPY-
€T  TpaKTHYECKHe| TUYECKUX paboT npu pelieHn” | TUMUA BUJaMU TIpU-
IIpaBunbHOCTE  pelLIEHUS o
2 paboThI MPAKTUYECKUX BO-| MEHEHHS  3HaHUH,
MIPAKTUYECKOTO 3aJaHUs
MpPOCOB  ®  3ajiad,| MpUYeM He 3aTpy.i-
BlIaJIecET  HEO0O0XO-| HIETCI C OTBETOM

JUMBIMH HaBBIKAMH
n 1npueMaMm HUX
BBITTIOJTHCHUA

Ipu  BUJOU3MEHE-
HUHU 3aJaHUI

3 | JlornuHoCTh, 0OOOCHOBaH-
HOCTB, YETKOCTh OTBETA Ha
BOIPOCHI

Cy1iecTBeHHbIE
OIIMOKH, HET OTBE-
TOB Ha JOTIOJHHM-
TENFHBIE  YTOYHS-
FOIITE BOTIPOCHI

Herounoctn B oOT-
BETax, HEJIOCTATOY-
HO MIpaBHUJIbHEIC
(hOopMYIHPOBKH,

HApYIICHUs] JIOTH-
YEeCKO# Iocie0Ba-
TEJIBHOCTU B H3JI0-
JKCHHH TPOrpamMM-
HOTO MaTepuaa.

I'pamoTHOE W 1O
CYIIECTBY H3JI0XKe-
HHE TEOPETHYECKO-

ro Mmarepuana, He
Jolyckas — cyle-
CTBEHHBIX  HETOY-

HOCTEN B OTBETE Ha
BOIIPOC

HUcuepnbiBatonie
[IOCJIeI0BATENb-HO,
YETKO U JIOTHYECKU
CTPOWHO W3JNaraeT-
cs TEOpETHYECKUH
MaTtepuan

4 | PaboTa B TeUeHHE CEMECT-
pa, HaIU4Ke 3aJ0JDKEHHO-
CTH N0 TEKYILEMY KOHTPO-
JIIO0 yCIIEBAEMOCTH.

Nmerores
YHCICHHBIE  TIPO-
IIyCKHU 3aHATUI,
33JJ0JDKEHHOCTh  TIO
TEKyLEMY KOHTpO-
JII0 3HAHUHU

MHOTI'O-

HNmerorcs  mpomyc-
KA 3aHATHH, dYa-
CTUYHAS 3a70J1-
J)KEHHOCTh II0 Te-
KyLIEMY KOHTPOJIIO
3HaAHUH

AKTHBHasI, 3a]0JI-
JKCHHOCTH OTCyT-
CTBYET

AKTHBHasI, 3a70JI-
JKCHHOCTH OTCyT-
CTBYET




4. TunoBbie KOHTPOJIbHBIC 3a1aHU WJIM UHbIC MaTepHaJibl, He0o0XoauMBbIe IJIs1 OlleHKH C(l)Ole/l])OBaH-
HOCTH KOMIIeTeHIIUii B nmpoiecce 0CBOCHUA 06pa30BaTeJ’le0ﬁ nporpamMmmabl

IIpakTnyeckue 3aJaHuA N0 AMcHMILIMHE «MaTeMaTHKa)
JUIS1 IPOMEKYTOYHOM aTTecTanuu B (popMe 3K3aMeHa

1 3 01 3 1
1. Beruucnurs: 2 _1 2ll2 10 4

3 0 1)1 0 -3
0
2. Haiitu oOpaTHyIo MaTpuiy: 1

-4

N e
N PN

4x +4y+3z=14

3. Pemuts cucremy: -3X+4y—-3z2=2
4y +z =10

4. BBIMMCTHTS MUIOMIA/Ib TPEYTOMbHHKA, TOCTpoeHHoro Ha Bektopax & ={1, 2,1} u b = {3,0,1}.
5. HanmcaTp ypaBHEHHE MPSIMOiA, poxosiieit yepe3 Touku (2,3) u (-1,5).

2
6. Beraucuts npenet: |im X“+x-6
x>2 X% —6X+8

1+1tgx
7. Haiitn npousBoanyto GyHKIuH: Y = .

1—tgx
8. Haiitu npousBoanyto GpyHkuuu: Y = I095 (arcsin 5X) .

. 5x+1
9. Haiitu unTerpan: I >
X +2x-15

10. Haiitu nurerpan: | Xe_3xdx

11. Haiitn rmomas Gurypsi, eciu Gurypa orpannuena muamsamu: y=1,5x%; 2x-2y+1=0.
12. Haiftn yacTHbIe Ipon3Bo/iHEIe IepBOro nopsaka st Gpyrkumii z = x3y? + x?y3 —3xy — 4x + 2y

13. Haiitu skcrpemymst gpynxunn Z = 1,5%% +2xy — 0,5y —5x —y + 2
14. Haiitu oGiee pentenue aughepeHImaabHOr0 ypaBHEH!S: Xy' +y=X +1

Pemmuts 3anauy Komm aiis auddepeHmaasHOro ypaBHEHUS

15
y"—7y +10y =—40e~3X y(0) =—1, y'(0) =6.
16. UccnenoBath psiji HA CXOAUMOCTD: i n 21 .

n=1 N

. n
17. HaiiTit 00:1aCTh CXOJMMOCTH pPsa: z @ .
n=1 N

18. Paznoxuts B panx Pypre nepuoandeckyio pyHkuuio f (x) = {
19. Borancmuts: (2 + 5i)%(3 — ).

21. B rpynme 20 ctynentoB. HyxHO BBIOpaTh CTapoCTy, 3aM. CTapocThl. CKOIBKUMH CIIOCOOAMH 3TO MOXHO CIeNaTh?
22. Ha 3aBojie, M3roTaBIMBAIONIEM OOJITHI, TIEPBBIA CTAHOK MPOU3BOIUT 25%, BTOpOit 35% 1 Tperuit 40% Bcex m3ue-
. B nx npoxyknun 6pak cocrasiseT 3%, 2% u 1% cooTBETCTBEHHO.

a) KakoBa BeposiTHOCTB TOTO, YTO CITy4aifHO BBIOpaHHBIN 60T OyneT nedeKTHBIM?

6) Ciy4aiiHo BEIOpaHHBII 60T OKa3ascs aeekTHbIM. Haliinre BeposSTHOCT TOTO, YTO OH OBUT IIPOU3BENICH BTO-
pbIM cTaHKOM?
23. [IpoBoauTCs MpoBepKa mapTuu Aeranei (3 mr) 1o ooHapyxeHus: OpakoBaHHOH. COCTaBUTh 3aKOH PaCIpeIeIICHHs



YHClia IPOBEPEHHBIX JeTaneld. Haiitn urcmoBsie XapakTepucTuku 3toit CB, eciii u3BeCTHO, YTO BEPOSATHOCThL Opaka
TUTS KoKI0i netanu paaa 0,3.

24. B MacTepCcKyIo 10 PEMOHTY B 00CITy>)KHBaHHUIO OBITOBOH pagHO3JICKTPOHUKHU TI0 CXeMe OeCIIOBTOPHOM BEIOOPKH
oTtobpano 50 pabodux AHEH MPOIIeIIIero ro/ia ¥ NOIYYCHHI CIEIYIONIIe JaHHBIE O YHCIIe BEI30BOB B JICHb

Yucno BEI30BOB 5-10 10-15 15-20 20-25 25-30
B JICHb
KonnqefTBo 6 13 18 10 3
JTHEeH

. o 2
Haiitu: Haiitn uncnossie xapaktepuctukd X u S BapualMOHHOTO PAa UCCIETYyEMOTO MPU3HAKA M MOCTPOUTH €10
THCTOTPaMMY.

Ilepewrit cemecmp
Bonpocs! 1/ MOATOTOBKY K 9K3aMeHy Mo JucnuIuinHe «MaTtemaTuka
OmnpeneneHue onpeaeauTelis 2-ro NopsaKa.
OmpeneneHue onpeaenuTelis 3-ro HopsaKa.
OmpeneneHne MUHOpA AJIEMEHTA.
OmnpeneneHue anredpanyeckoro J0MOJHEHHUS YIEMEHTa.
Teopema Jlannaca [uist BBIYMCIEHUS ONIPENCIUTENEH.
OmnpenencHue MaTpHIBL.
Omnpenenenne 0OpaTHON MaTPHUIIHL.
OmpeneneHne panra MaTpUIbL.
®opmynsl Kpamepa [u1st pelieHns: CUCTEM JIMHEHHBIX YpaBHEHUM.
0. Meton ["aycca amst penieHui cucTeM JIMHEHHBIX YpaBHEHUH.
1. Teopema Kponekepa-Kamnesmin o COBMECTHOCTH CHUCTEMBI IMHEHHBIX YPaBHEHHH.
12. Onpenenenne SKBUBAJICHTHBIX MAaTpPUII.
13. Onpenenenue BekTopa.
14. YcnoBue KOJITMHEAPHOCTU BEKTOPOB.
15. CxanapHoe npou3BeeHHEe BEKTOPOB.
16. BekTopHOE NpOU3BE/ICHHE BEKTOPOB.
17. CmemanHOE IPOU3BEICHUE BEKTOPOB.
18. Ompenenenue 6a3uca CHCTEMBI BEKTOPOB.
19. YpaBHeHue npsaMoii ¢ yriroBeIM K03(QQUITHEHTOM.
20. Obmiee ypaBHEHHE MPSIMOH.
21. HopmanbpHOE ypaBHEHHE TIPSMOA.
22. YpaBHeHHE NMPSMOH, MPOXOISIIEH yepe3 1Be JTaHHBIC TOUKH.
23. YpaBHeHHE TPSAMOU, MPOXOISIIEH Yepe3 JaHHYI0 TOUYKY Mapajlie/IbHO JaHHOMY BEKTODY.
24. YpaBHeHHe NpsSMOM, MPOXOSIIEH yepe3 TaHHYI0 TOUKY MEPIeHIUKYISPHO JaHHOMY BEKTOPY.
25. YroJs MeX1y IpsIMBIMH.
26. PaccrosiHue MeXay MPSIMBIMH.
27. YcnoBue napaieIbHOCTH MPSMBIX.
28. YciioBre NepIeHJUKYIIPHOCTH MPSMBIX.
29. OnpeneneHne OKPYKHOCTH.
30. Kanonmnueckoe ypaBHEHHE OKPY>KHOCTH.
31. OnpeneneHue 3TUIICA.
32. Kanonuueckoe ypaBHEHHE 3JUIUIICA.
33. OnpeneneHne runepOOITHL.
34. Kanonuueckoe ypaBHeHHE THIIEPOOJIBI.
35. Onpenesnenne mapaboJIBL.
36. KaHoHHYeCKOE ypaBHCHHE TapadoIIbI.
37. Oobmiee ypaBHEHHE IJIOCKOCTH.
38. YpaBHeHue MII0CKOCTH, MPOXO/ISIIIeH yepe3 TaHHYI0 TOUKY MEePIeHIUKYISIPHO JaHHOMY BEKTOPY.
39. YpaBHeHHE TIOCKOCTH, IPOXOIAINEH Yepe3 TPH TaHHBIC TOUKH.
40. HopmanibHOE ypaBHEHHE TIIOCKOCTH.
41. YToJI MeKIY IIOCKOCTSIMU.
42. PaccTostHEE MEXIY TIOCKOCTSIMH.
43. YcoBue mapaieabHOCTH INIOCKOCTEH.
44.YcnoBue NeprneHUKyIIPHOCTH IIIIOCKOCTEH.
45. KaHoHn4YeCcKOe ypaBHEHHE NPSMOM B IPOCTPAHCTBE.
46. MHOXecTBa.
47. JleficTBUS HaJT MHOXKECTBaMHU.
48. Onpenencuue GHyHKINH.
49. CriocoObI 3amanust () yHKIHH.

RPoo~NooORrwWNE



50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

RBPOoo~NoORrwWNE

0.
1.
12.
13.
14,

Omnpenenenne npenena GyHKIHN.

IlepBbiii 3amMedaTeNnbHBIN TIPEACII.

Bropoii 3amMeuaTenbHblil Ipenes.

Omnpenenenne OECKOHEYHO MaJIOH (QYHKITUH B TOUKE.
Omnpenenenne 6eCKOHEYHO OONBIION QYHKINH B TOUKE.
Omnpenernenne HeNIPepPHIBHOW (YHKIINU B TOUKE.
OmnpeneneHue HeNPepBHIBHOIM (QyHKIUKM Ha UHTEpBAE.
OmpeneneHne TOYKH pa3pbiBa NEPBOTO poJa.
OmnpeneneHne TOYKH pa3pbiBa BTOPOTO PoAa.
OmnpeneneHne Npou3BoIHON QyHKIMH B TOUKE.
Hudpdepennman GyHkumm.

[paBuno auddepeHupoBaHNs CyMMBI ()yHKITHA.
[pasuio auddepeHmpoBanus Tpou3BeNeHIUS (YHKITHIA
[paBuio auddepeHIpoBaHNs YACTHOTO (PYHKITHIA.
[paBuio guddhepeHInpoBaHUs CIOKHON HYHKINH.
Omnpenenenne nuddepernrana GyHKIHH.

OmnpeneneHne TOYKH IKCTpeMyMa () yHKITHH.
Heob6xoanmoe ycnoBue skcTpeMyMa (pyHKINH.
JloctaTouHOe yclnoBue SKCTpeMyMa (pyHKINY.
OmnpeneneHne MOHOTOHHOM (DYHKLIUH.

JlocTaTo4HOE yCIOBHE MOHOTOHHOCTH (DYHKIIWH.
OmnpeeneHust BBITYKIIOTO U BOTHYTOT0 rpaduka GpyHKINY.
JlocTaTo4HOE YCIIOBUE BBIMYKIOCTH Tpaduka GyHKINH.
JlocTaTodHOE yCIIOBHE TOUKH Mepernoda.

[IpaBuino Jlonurans.

Teopema Jlarpanxa.

Beprukanpraas acumnroTa rpaduka GpyHKInM.
I'opuzoHTanbHAs acUMOTOTA TpaduKa QyHKIUH.
HaxuionHas acumnrora rpaduka (QyHKIHH.

®opmyna Teitnopa.

OmnpenesneHre GYHKIUH HECKOJIBKUX MEPEMCHHBIX.
OmnpeneneHne TOYKH IKCTpeMyMa QyHKINH HECKOJIbKUX MEPEMEHHBIX.
Heo6xonnmoe yciaoBue skcTpeMyMa (GyHKIMN HECKOIBKHUX ITEPEMEHHBIX.
JloctaTo4HOe yCloBUE SKCTpeMyMa (yHKIIMU HECKOJIBKUX IIEPEMEHHBIX.
OrmnpeesieHre YCIOBHOTO 3KCTpeMyMa () YHKIIMU HECKOJIBKHX MEPEMEHHBIX.
OmpeneneHne 4acTHOM NPONU3BOIHON (DYHKIIMH B TOUKE.
[omaerit muddepeHIan GyHKIUN.

[TpousBosHast MO HAIPABJICHHUIO.

I'panuenr.

KacarenpHast INIOCKOCTH K TOBEPXHOCTH.

Hopwmais k moBepxHOCTH.

IIpumepHbIii 3K3aMeHAIINOHHBIIH OuJIeT

1. Omnpenpenurenu U UX CBOICTBA
2. TlpousBojHas 1o HanpaepieHuto. [ paaueHt.
3. 3apaua.

Bmopoit cemecmp
Bomnpocs! 17151 MOATOTOBKY K 3K3aMeHy Mo Aucnuiuinae «MaremaTuka
Omnpenenenne 1nepBooOpasHON QYHKINH.
OmpenenieHne HeONpeIeIEHHOTO HHTerpaa.
CBoiicTBa HEONPEAEIEHHOIO UHTETPaa.
Merto/| 3aMeHbI B HEOTIPEIEJICHHOM HHTErpalle.
MeTo/; MHTErPUPOBAHHUS 110 YaCTSIM B HEONPEEJICHHOM HHTETpae.
OrnpezieneHne onpeeIeHHOro HHTerpaa.
®opmyna Herorona-Jleitbunia.
CBolicTBa Onpe/IeIeHHOT0 UHTEerpaa.
I'eoMeTpHuecKre MPUIOKEHHS ONPEICIIEHHOTO HHTErpasa.
WHTerpupoBaHus 10 9acTsiM B OIpeIeIEHHOM HHTETpae.
3aMeHa IIepeMeHHON B OTIPeIeIEHHOM HHTETpae.
duznyeckre NPUIIOKEHNUS ONPEIeICHHOT0 HHTErpaa.
Ompenenenne HecoOCTBEHHOTO HHTErpana 1 poxa.
OmnpeneneHne HecOOCTBEHHOTO HHTErpaia 2 poja.



15. Onpenenenne JBOMHOTO MHTETpAJIA.

16. CpoiicTBa JBOWHOTO WHTETpaia.

17. JIBoifHO¥ MHTETpaN B HOISIPHBIX KOOPAWHATAX.

18. 'eoMeTpudecKre PIIIOKEHISI TBOWHOTO HHTETpaa.

19. Omnpenenenne KPUBOIMHEHHOTO HHTETpana 1 poxa.

20. CpoiicTBa KpUBOJIMHEHHOTO HHTETpaia 1 pona.

21. OnpeneneHne KpUBOJIMHEIHOTO MHTErpania 2 poja.

22. CoiicTBa KpUBOJIMHEHHOTO MHTErpaia 2 poja.

23. Onpenenenue nudQepeHHanbHOT0 YpaBHEHUS.

24. Onpenenenue nopsiaka A GepeHInaIbHOr0 ypaBHEHNUS.

25. Pemenuie nuddepeHnaibHoro ypaBHeHUSI.

26. O6uree pemenne nuddepeHHanbHOr0 ypaBHEHUS.

27. YactHoe peuienne nudhepeHInaIbHOro ypaBHeHHUS.

28. 3amgaya Komn.

29. Bugs! muddepeHnuaibHbIX ypaBHEHNH | mopsaaka.

30. InddepenmanbHple ypaBHEHUS € Pa3ISITIONIIMUCS IIEPEMEHHBIMH.

31. Onpenenenne ogaOopoxHOTO AU (epeHIINAIFHOTO YPaBHEHHUS IIEPBOTO TOPSIIKA.

32. Onpenenenue nuHeHOr0 TUdHEPeHIMATBLHOIO YPaBHEHHUS IEPBOTO MOPSIIKA.

33. Meton Bepaymnu pemenns nuddepeHuanbHbIX ypaBHEHUH.

34. OmnpeneneHue TMHEHHOTO OJHOPOAHOTO TU(PGEPEHIINATEHOTO YPABHEHHUS C TIOCTOSHHBIMU KO3 GHUIIMCHTAMH.

35. Onpenernenue TUHEHHOTO HEOTHOPOTHOTO TU(PPEPEHIINATHHOTO YPABHEHUS C MOCTOSHHBIME K03 duiiuenra-
MH.

36. Meron BapuaIuu.

37. OnpenerneHne YUCIOBOTO psa.

38. HeoOxoquMmpbIit MpU3HAK CXOAMMOCTH.

39. INpuznak Jaxambepa.

40. [Tpu3Hak cpaBHEHUS.

41. IIpenenpHBIH IPU3HAK CPABHECHUS.

42. NnTerpanpHblil mpu3Hak Komm.

43. PanykanbHelid npu3Hak Komw.

44. OnpeneneHue 3HaAKONIEPEMEHHOTO psa.

45. OnpeaeneHue 3HaKOUYEPEAYIOLIETOCS PsJIa.

46. Ipusnaxk JleitOHuna.

47. YcioBHas CXOAUMOCTb.

48. AGconoTHasI CXOAUMOCTb.

49. OnpeneneHue CTEIICHHOTO Psa.

50. Pagnyc cxoaumocTH.

51. O6macTh CXOIUMOCTH.

52. Pspg Teitnopa.

53. Psg MaxiopeHa i G yHKIHA y=e,

54. Psip Makiopena Juist QyHKIUA Y=SinX.

55. Psag MaknopeHa i GyHKIHH Y=COSX.

56. Psim Makmnopena st pyrkimn y=In(1+x).

57. Psn @ypoe.

58. Psiipl dypbe u€THBIX QYHKLMIA.

59. Psiipl dypbe HEUETHBIX QYHKIMH.

IIpuMepHbIH 3K3aMeHALIMOHHBIH OHJIeT
1. 3agaum, npuBoOASIINE K TOHATHIO TU(depeHanbHoro ypasHeHns. OcHoBHbIe MoHATHs. OOIiee 1 yacTHOe
peleHus.
2. Panp1 Teiinopa u MakiopeHa. Pasnoxenue sneMeHTapHBIX (YHKIHH B CTETIEHHbIE PS/IbI.
3. 3agaua.

Tpemuit cemecmp

Bomnpocs! 1J1s1 TOATOTOBKH K IK3aMeHY N0 JHCHHILINHE «MaTeMaTnkay
Omnpenenenne CIy9aifHOTO COOBITHS.
Omnpenenenne HECOBMECTHBIX COOBITHIA.
Omnpenenenne J0CTOBEPHOTO COOBITHSI.
OmnpeneneHne HEBO3MOXKHOTO COOBITHSI.
OmpeneneHune MOTHOM IPYIIIBI COOBITHH.
OmpeneneHne MpOTUBOIIOI0XKHBIX COOBITHH.
OmpeneneHne cyMMBbI COOBITHIA.
OmnpenesneHre NPOU3BEICHHS COOBITHIA.

N~ wWNE



9. OmnpeneneHne HE3aBUCHUMbIX COOBITHIA.

10. Knaccudeckoe onpeecHre BEPOSTHOCTHA COOBITHS.

11. T'eomeTrpmdeckoe onpeaesieHIe BEPOSITHOCTH COOBITHS.

12. Cratucrudeckoe onpenecHne BEPOSITHOCTH COOBITHS.

13. Teopema cito’keHHS HECOBMECTHBIX COOBITHIA.

14. Teopema CIIO’KEHHS COBMECTHBIX COOBITHIA.

15. TlonsTHe yCIOBHOI BEPOSTHOCTH COOBITHSL.

16. Teopema yMHOXKCHHS BEPOATHOCTEH COOBITHIA.

17. Teopema yMHOKEHHUS BEPOSITHOCTEH HE3aBUCHMBIX COOBITHIA.

18. ®opmyia noIHO# BEPOSATHOCTH COOBITHS.

19. dopwmymna Baiieca.

20. OmnpeneneHre MOBTOPHBIX HE3aBUCHMBIX HCITBITAHUI.

21. ®opwmyna bepaymmn.

22. ®opmymna [Tyaccona.

23. JloxanmpHas Teopema Myapa-Jlamaca.

24. WHaTerpanpHas Teopema Myaspa-Jlamaca.

25. OrmpeneneHue TUCKPETHOHN CIyIaliHON BEINIHHBL.

26. OmnpenencHre 3aKOHA PACTIPEIEICHUS CIyJaifHON BEITMIUHEI.

27. OrmpeneneHue MAaTEMAaTHUECKOTO OXKUIAHUS TUCKPETHOU CIyYaiiHO#M BETHYUHBI
28. OmnpeneneHue QUCIIEPCHN TUCKPETHOW CITy4aiiHOM BEIUYMHBI.

29. OmpeneneHue CPeIHETO KBAPATHUYHOTO OTKJIOHCHHS TUCKPETHOMN CIyJaiiHOW BETMYMHBL.
30. OmpeneneHue HEMPEPHIBHON CIyYaifHOW BETMYMHBI.

31. OmnpeneneHre MaTEMaTH4ECKOTO OXKUIAHHSI HETIPEPHIBHOM CIIy4aiiHON BEJTMYHHBI
32. OrmpeneneHue QUCIIEPCHU HETIPEPHIBHOM CITyUaitHON BETHYNHBL.

33. OmnpeneneHne cpeHET0 KBaPATHIHOTO OTKJIOHEHHS HETIPEPHIBHOM CITydalfHON BETHIHHBI
34. OyHKUMA pacupeneICHHS.

35. IlnoTHOCTH pacmpenencHus! BEpOsITHOCTEH.

36. HopmanbHoe pacmpenencHue.

37. TlokazaTenmpHOE pacmpeaeIcCHHE.

38. PaBHOMepHOE pacmpeesicHue.

39. OmpeneneHue coOYeTaHuUS.

40. OmpeneneHue pa3MeICHHs.

41. BapuarnoHHBIH pAA.

42. KoMmIuieKkcHble Yuca.

43. ®opmyna Diinepa.

44. Tpuronomerpudeckas (popMa KOMIUIEKCHOTO YHCIIA.

45. TlokasarempHas popMa KOMIDICKCHOTO YHUCIIA.

IIpumepHbIii IK3aMeHAUMOHHBIN OuJieT
1. TlonsTre QyHKINM KOMIUIEKCHOTO NepeMeHHOro. OCHOBHBIE 3JIeMEHTapHbIe (OYHKIUH.
2. HenpepsiBHas ciaydaiiHas BennunHa. OyHKINA paclpeaesieHus U MI0THOCTb pacrpeeneHust BEposITHO-
crell. UucnoBble XapaKTEpUCTUKU HENPEPBIBHOM ClIy4yallHOW BEJIMYUHBL.
3. 3anaua.

5. Meroanuyeckue MaTepualjibl, ONpeaesolie Npoueaypbl oueHMBaHUA cHOPMUPOBAHHOCTH KOMIIe-
TeHIU.

IIponenypa onernBanus cHOPMUPOBAHHOCTH HHAMKATOPOB JOCTIDKEHHSI KOMIIETSHIIMN TIPU MTPOMEKYTOTHOM
aTTECTAIlMU 110 TUCIHIDIHHE MareMaTrhka npoBOIUTCs B popme sk3amena (1, 2, 3 cemecTphr).

Iopsinok opraHu3anu W MPOBEICHHS MPOMEKYTOYHOW aTTeCTallid OOydaromierocs, Gpopma MpOBEICHHUS,
MpoLeaypa cjauu SK3aMeHa, CPOKU U MHbIE BONPOCH! onpezaeneHbl [looxeHneM o mopsiaKe opraHu3alud U MpoBeje-
HUS TEKYIEro KOHTPOJIS YCIEBAEMOCTH M MMPOMEKYTOYHOM aTTECTAIIH 00yJarOIIAXCS.

IIpouenypa oueHMBaHUS 3HAHWNA, YMEHUN W HABBIKOB MpPHU MPOBEACHUU dK3aME€Ha MPOBOIUTCS IMYTEM MHCh-
MEHHOTO OTBETa 00YyUaloIerocs Ha TEOPETUIECKHE BOMPOCHI U PEIICHUS PAKTUISCKUX 3a/TaHUH.

o [Ipu MOATOTOBKE K 3K3aMeHY 0OydJaromuicsl OTMedaeT Hanbojee TPYAHbIE BOIPOCHI, TI0 KOTOPBIM MOJIy4aeT
pa3bsiCHEHUE MIPEToIaBaTelist BO BpeMs KOHCYJIbTallNY;

e Bpems 1 MecTo npoBelleHUs 3K3aMeHa yKa3blBa€TCs B PAaCHMCAaHUM KOHCYJIbTallMi M SK3aMEHOB M0 JUCIH-
wmHe «MaTeMaTrKay;

e OOyyaromeMycsi BBIIACTCS JK3aMEHAIMOHHBIA OWIIET, COICpPKALIMA TEOPETHYSCKUE BOMPOCHI M3 PAa3HBIX
pa3AesioB JUCHUILIMHBI U IPAKTUYECKUE 3a/1aHNH;

¢ Ha moarotoBky oOydaroeMycst BEICISIETCS ONPEACTICHHOE BpeMs;

e [1o pe3ynbTaTamM OTBETOB BBICTABJISIETCS OLIEHKA COTJIACHO YCTAHOBJIEHHOM 1IKaJIbl OLICHUBAHUS;



¢ B cirygae moxydeHus] HEYAOBIETBOPUTEIHHOM OLIEHKH, TIepecaada MPOM3BOIUTCS COTIIACHO PACIIMCAHHIO TIe-
pecaadn 3K3aMEHOB, COCTABJICHHOTO JEKaHATOM;

.I[J'Dl MOATOTOBKU K 3K3aMEHY PEKOMCHAYCTCS UCIIOJIb30BATh JICKITMOHHBIA M npaKTqucxnﬁ mMarepual 1mo
AUCHUINUINHE, JIUTCPATYPHBIC HCTOYHUKH, a TAKKE 3JICKTPOHHBIC PECYPCHI.



®OH/] OHEHOYHBIX CPEJACTB
JJIA HpOBC[[eHI/IH TeKyIlIeFO KOHTpOJ'ISI yCHeBaeMOCTI/I 10 JUCLIUIIJIINHEC
MaremaTuka

CrneuunanbHocTs 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CPEICTBA
Cnenmanmsanns «TeXxHHUECKHE CPENICTBA arpONPOMBIIUICHHOTO KOMILIEKCa)
KBamndpukanus nHxeHep

[Ipunoxxenne 2



1. Onucanue HA3HAYEHUSI (l)OHIla OLICHOYHBIX CPEACTB

Hacrosmuit porz onernounsix cpenct (POC) BxoauT B cocTaB paboueii mporpaMMBbl AUCIUILTHHEL «MaTtema-
THKa» U peIHa3Ha4YeH Ul OLCHKHU IUIAHUPYEMBIX Pe3yJIbTaTOB OOYUCHHUS B IIPOLECcCe N3YYCHUS JaHHON JUCLMILIHHBL.

2. MlepeyeHs KoMmeTeHUMii, (POPMUPYEMBbIX NMPH M3YHYeHUH AUCHMIUIMHBI (MOIYJIs1) WJIM MPOTrPaMMBbI

NMPAKTUKHA

Komnerennus:
- CHIOCOOEH CTaBHUTh U pellaTh MHXXEHEPHbIE M HAYYHO-TEXHWYECKHE 3a7a4yM B cepe cBoel mpodeccHoHa b-
HOW JEATENIbHOCTH U HOBBIX MEXAUCIUILIMHAPHBIX HANpPaBJICHUH C UCIOIb30BAHUEM €CTECTBEHHO-HAY4HBIX, MaTeMa-
THYECKUX U TexHomornueckux mozenei (OITK-1)..

3. BaHk OLIEHOYHBIX CpelIcTB

Jlnst oneHKH COPMUPOBAHHOCTH WHIMKATOPOB JOCTIDKEHMS KOMIIETCHIIH H OIBITa ACATCIBHOCTH, XapaKTe-
pHU3YIOIUX 3Tabl (HOpMHUPOBAHMS KOMIIETEHIMH B MPOIECCE OCBOCHMS NUCIUIUIMHBI «MaTeMaTHKa» HCHONb3YIOTCS
CIIEAYIOLINE OLICHOYHBIE CPEACTRA:

HOBKH M PCIICHHUS HHKE-
HEPHBIX u HAYYHO-
TEXHUYECKUX 3a7ad B ce-
pe cBoeil mpodeccuoHab-
HOH JESITENLHOCTH U HO-
BBIX MEKIUCIHIUTHHAPHBIX
HAIpaBJICHUH C HCHONB30-
BaHHUEM ECTECTBCHHOHAYY-
HBIX, MaTEMATHYECKHX W
TEXHOJIOTHYECCKUX MOJIeNIeH

YyecKas CTaTUCTH-
Ka. OyHKIMS
KOMILJIEKCHOT'O
MIEPEMEHHOTO

HaumenoBanue
Kon u nHanme- KOHTposnupyeMmbix | Haumeno-
HOBaHue (op- Ko u HanMeHoBaHME HHIUKATOPA J10- Kputepuu onenun- pasnenoB u TeM BaHHUE OIIe-
MHUPYEMOt cTIOKeHHS HOPMUPYEMOH KOMIICTCHITHH BaHUA (B COOTBETCTBHH C HOYHOTO
KOMIIETEHIINH co/iep >KaHueM cpencTBa
PILJT)
OIIK-1: Cmo- OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI -IlonHoTa 3nanuit | JluneitHas anre6- | TecToBble
COOCH CTaBHUTH MaTeMaTHYECKHX, €CTe- KOHTPOJIMPYEMOI'O | pa U aHAJIUTHYE- 3a/1aHusl,
U pelaTb UH- CTBCHHOHAYYHBIX W OOIIe- | Marepuaia CKasl FEOMETPUSI; pasHo-
JKEHEPHBIE U po¢ecCHOHaNbHBIX IUC- - JlJornuHOCTB, BBenenue B ana- YpOBHEBBIE
Hay4yHO- IUTUTHH, HEOOXOIUMBIX o0ocHOBaHHOCTB, | nmu3; duddepen- 3a/1a4u U
TEXHUYECKHE JUIS IOCTAaHOBKH U pellie- YETKOCTb OTBETA UpOBaHUE PYHK- | 3aJaHUS
3amaud B cepe HUS TUIIOBBIX HHXEHEPHBIX | Ha BOIPOCHI LMY OJHOU mepe-
cBoeli mpodec- U HAYYHO-TEXHUYECKUX MEHHOW; DyHK- Homannss
CHOHAJIbHOU 3a/a4 B cepe cBoei mpo- LMY HECKOJIBKUX KOHTPOJIb-
JIeSITENNbHOCTH (heccnoHaNbHOM NEsATENb- nepemeHHbix; UH- | Hast paboTa
Y HOBBIX MEX- HOCTH U HOBBIX MEXKIHC- TETrPUPOBAHKE (3.0.0)
JIUCITUTUTAHAD- UTUTMHAPHBIX HaTIpaBJie- GyHKIUH 0HON
HBIX HaIpaB- HUi nepeMeHHon; 1n-
JIEHUH C nc- OIIK-1.2 YMeeT cTraBUTh M peElIATh TETPpUPOBAHUE
M0JIb30BaHUEM WHXXEHEPHbIE M HAy4YHO- ¢GbyHKUNH He-
€CTECTBEHHO- TEXHUYECKHE 3aJauyd B CKOJIbKHUX Tepe-
Hay4HBbIX, Ma- cdepe cBoeil mnpodeccuo- MeHHbIX; Judde-
TEMaTUYECKUX HaJIbHOM JESTENIbHOCTH U peHLMalIbHbIE
U TEXHOJIOTU- HOBBIX MEXIUCIMILINHAP- ypaBHEeHUsI; Psbl.
YECKUX MOJIe- HbIX HAaNpaBJICHWA C UC- YpaBHeHHs MaTe-
nen MOJIb30BAHUEM €CTECTBEH- MaTHYECKOU (u-
HOHAYYHBIX, MaTeMaTHue- 3UKH; DJIEMEHTHI
CKHX W TEXHOJIOTUYECKUX Teopuu rpados;
Mozelen. Teopust BeposATHO-
OIIK-1.3 Brnageer HaBBIKAMHU IOCTa- cTell U MaTeMaTu-




TecToBBIE 3aJaHUS
110 JUCLUIIINHE «MaTeMaTHKa

Texymuii KOHTPONb B (hOpME TECTUPOBAHUS MPETHA3HAUEH ISl OTPEEICHUS YPOBHS OLEHKH C(hOPMHUPOBAH-
HOCTH MHJIUKATOPOB JTOCTHKCHHUS KOMIIETCHIINH U OIIBITA JCATEILHOCTH B MPOLIECCE M3YUCHHS AUCITUIUINHEL.

IIIxana orneHUBaHMA:

Il xana ouneHUBaAHUS Iloka3aTenn oueHUBAHUS

OIICHKA «3a4YTCHO» BBICTABJIACTCA 06yqa}omeMyc;1, €CJId OH OTBETU] 00Jjee ueM Ha 2/3

3a4TEHO
BOIIPOCOB MPABUIIEHO
HE3AUTCHO OLICHKA «HE3aYTEHO» BBICTABIISIETCS 00yUaroLIeMycsl, €CJIM He OTBETHII Oosiee yeM Ha 2/3
BOIIPOCOB
1. Ompenenurens paBeH
A) 10
B) 24

2. Jlnuna BekTopa a = {3, 0, 4} paBHa
A)S

B)\7 }

3. Obnacteto onpenenenus pyHkun Y = X — 2 sBisercs MIPOMEKYTOK
A) [2;+0)
B) (—0;2)

4. Ipomssoguas pyukiuu Y = X IN X umeer sun

A Inx+1
1

p)l+—
X

5. Ipoussoanas Gpyskumn Y = 3X2 + 5 nmeer sun

A)6X
) 6X+5
6. Cymma uncen Z; = 3i-1u Z,= 2—1 paBHa
A 21+1
p) 51 —2
7. lpenen QyHKIUM lim ( 2X + 3) paBeH
x—1
A)5
B)2
. X+4
8. [Ipenen hyHKUUH lim paBeH
x>0 X 4 2
A) 1
B) 2
I Ax°dx
9. UnTerpan paBeH

A X*+C




) 12x* +C

10. YacTHast IpOM3BOIHAS Z; bynaxmun Z = XY + X% — y2 HAMeEET BUJI

A)y+ 2x
B) 2x — 2y

!
11. Pemnennem muddepeHnInans-HOTO ypaBHEHHS IEPBOTO mopsiaka Y = 1 ssnsercs ¢dhyHKITSA
A)Yy=x
B ¥=1
12. Ecnu cucremMa TMHEHHBIX ypaBHEHUH COBMECTHA, TO

A) oHa nmeeT XOTs OBl OZIHO pelIeHHe
b) oHa uMeeT MHOXKECTBO pelIeHHH

13. [Ipsamas npoXoauT yepe3 TOUKy A (2, 3) . Torna e€ ypaBHeHHE UMEET BUL

A)y=x+1
B)y =2x -3}

14. Tlpoussoanas ¢pynkuun Y = X — 3 B Touke Xy = 2paBHa

Al
B) 3

3
15. Uurerpan jdX paBeH
1

A)2
b) x+C

16. Cpenu ypaBHEHUH yKa3aTh Tu(QepeHIraIbHOe YpaBHEHHE TIEPBOTO MOPS/IKA:
A Y +x=0

”
B) Xy"+y=0}

17. O6iee penrenue auddepeHnInaIbHOTO ypaBHEHUS y" + 4y' — 5y = 0 umeer sux:
A y=ce ™ +c,e”
5)y =e*(c,cosx +c,sinx)}

18. JJano muddepenmansHoe ypaBHEHHE y' = (2k - 2)X3, torga ¢pyHkuus Y = X* sBasercs ero pe-

IIeHneM TIpu K paBHOM:
A)j3
b) 1

19. TToBTOPHBII HHTETpaT j'dxj'(z X) dy paser:
0 0

Al
B) 3

20. KpuBonuHeHHBINH HHTETpa I(X) dy- rae L - otpesok AB, A(O; O), B (1, 2) paBeH:

L
A)l
B) 4

21. Kakoe 13 CleyIoNX COOBITHH SIBIISIETCS] HEBO3MOKHBIM
A) BhIIIaJIcHUE 8 OYKOB MPH OJHOM OpOCAaHUM UTPANBHOTO KyOHKa
B) nayrazg BeiOpanHoe qBy3HaqHOE yHcio He 6ombme 1000



22. VI3 ypHBI, B KOTOPO# HaXoAsATcs 5 OenbIX U 7 YepHBIX IIapoB, BEBIHUMAIOT Hayjady oAuH mmap. Toraa Bepo-
SITHOCTB TOTO, YTO 3TOT Imap OyzxeTr OeipIM, paBHA

A 2
12
g L
12

23. ITycTp X- IUCKpETHAs CiIydaiiHasl BENWYMHA, 3alaHHAS 3aKOHOM PaCHpeeICHHsI BEPOSTHOCTEH:

X 1 3 5
p 01 ? 0,6

BeposiTHOCTB TOTO, 4TO CiTydaiiHast BeIMUMHA X IPUMET 3HaYCHUE PaBHOE 3, paBHa:
A)0,3
B) 0,12
24. Ilycte X- AMCKpETHas CcilydyailHas BEJIMYMHA, 3a/JaHHAs 3aKOHOM paclpeeIeHUs BepOsITHOCTEN:

X -1 5

p 04 0,6
Tornma MaTemaTn4ecKoe OXXKHUIaHUE CIy9aiHOHN BEIMYNHBI PaBHO:
A) 2,6
b)-3,6

MeToguveckne MaTepHuaJbl, ONpeaessiolne Npoueaypy OueHUBaHUS

[ponenypa oneHuBaHuS YPOBHS CHOPMUPOBAHHOCTH WHAMKATOPOB AOCTIIKCHUS KOMIICTCHIIUI U OTIBITA Jes-
TENBHOCTHU MPH MPOBEACHUH TEKYILEH aTTecTanuu B hopMe TecTa ONPENSIACTCS CACAYIOMUMI METOANYCCKUMH yKa3a-
HUSIMU:

® IIpU MOATOTOBKE K TECTY 0OyYaromIeMycsl IOMHMO OOpaIeHns K JISKIHOHHOMY MaTepHally PEeKOMEHIIyeTCs
BOCIIOJIb30BAThCS JIMTEPATYPHBIMU UICTOUHUKAMU U 3JIEKTPOHHBIMH PECYPCAMH.

® paboTa IO TEeCTy MPOBOIUTCS B ayAHTOPHAX, OTBEICHHBIX JJIS CAMOCTOATEIEHOW pabOTHl 00ydYarommXxcs,
00 B JOMAIIHUX YCIOBUSX;

® OIICHKA IIPEICTABICHHBIX OTBETOB IO TECTY MPOBOIUTCS MMOCPEICTBOM HHTETPANFHOU (LIEIOCTHOH) ABYX-
YPOBHEBOH IIKaJIbI;

® CPOKH MOATOTOBKU B TEUEHHUH BCETO CEMECTpA.

Pa3H0yp()BHeBl)le 3aa4M U 3a/1aHUA JJISl IIPOBEACHUS TEKYIEro KOHTPOJIsA
1o JUCUMIIINHE «MaTemMaTuka

Texymuii KOHTPOJIb B (JOpME Pa3HOYPOBHEBBIX 3a]ad U 33JaHUH TpeTHa3HAuYeH AUArHOCTHKY 3HAHMH (DaKTH-
YEeCKOro MaTepuaja, YMEHHUs NMPaBWIFHO MCIOJIb30BaTh CIICIMAIbHBIE TEPMHUHBI U MOHSATHS, YMEHHUsI CHHTE3UPOBATh,
aHAIN3UPOBATh, YMEHHUsSI 00001aTh (PAKTHUECKUH U TEOPETHUECKUH MaTepHal ¢ (POpMYJIMPOBaHIEM KOHKPETHBIX BbI-
BOJIOB, YCTaHOBJICHHEM IPUYMHHO-CJIEICTBEHHBIX CBS3€H, 3aKpEeIUICHHS M3YyYeHHOTO MaTephaja M IMpaKTHYECKOTO
BBITTOJTHEHUS 3aJaHUH 00yJarOIINMHICS.

Pe3ysabTaThl TeKyllero KOHTPOJIsi B (opMe Pa3sHOYPOBHEBBIX 3aJa4 M 3aJaHMil OLEHMBAIOTCS TOCpPEn-
CTBOM JABYXYPOBHEBOH IITKAJIHI.

IIxana oneHUBaHU

IlIkana onleHnBaHUs Iloka3arenu olleHUBaHUS
3auTeHo 3amaHusl IPaBWIIBHO BBINOJIHEHBI, IPaMOTHO 0(pOPMIICHBI.
He 3auteno OOyuaronuiicsi 0OHapYXUJ CYIIECTBEHHbIE TPOOEIbl B 3HAHUUA TEOPETUIECKOTO M TPAK-
THYECKOT0 MaTepuaia. BRITIOTHEHBI HE BCE 3aaHUs, TOMYIIECHBI TPYOBIC OIIUOKH.

Tunosblie pa3sHOYPOBHEBbIC 32/1a4H H 32IaHUS [UIS IIPOBEJIECHHS TEKYLETO KOHTPOIIS
1) Berauciute onpeaennTeny:



2 1 3
6)[5 4 6.
8 7 9
2) Cocrasuts ypasienus cropon 1 meman tpeyrominia ¢ sepummavu A(3;2), B(5,—2), C(L0).
3) Jlanst pexropst @ = {4 —2;— 4}, b = {6;—3; 2} Borancnums: 1) @b ; 2) Ja2:3) b2 : 4
(2a-3b)a+26); 5) (a+6f ¢, (a—b)
4)Cuna F = {2; — 4,5} npunoxera k rouke M (4; — 2; 3). OnpeaeuTs MOMEHT 5Tof CHIB OTHOCHTENBHO TOUKH
A3 2 -1).
4) Haiitn evemantoe nponssenene nextopos 8 = {L—1 1}, b= {:1:1} u ¢ = {2;3;4}.

—2 4

V.3 ¢

y y y x> +2
5) Haiinure u uccnenyiite Touku paspeisa dynxumii: a) f(X) = 5 6) f(x)= 9 ;
Xx—=2, x<0
B) f(X): 2, x=0;.
x> =2,x>0

6) Haiiti nponssousie Gynkmuii: a) y = x° +3x° —2x+1;6) y = 3Vx +4cos x — 2tgx + 3;
2
X“+1

B) Yy =Xx*log, X;r) y = ; cn) Yy =(X*+2x+2)-5%¢) y=v2-3x" ;%) y =In(5x? +2x°);
1
X3 X VInx

3) y=em y=sin’x;0) y=x" ;m y=x¥;m y=x

dx ~6j dx _I((x2+2)dx

x+1)F" N1 x—1)x+17

7) Haiiti HeompeneneHHbIC HHTETPAITBL: ) J. (

8) Berunciants onpe;[eneHHLIe I/IHTGI"paJ‘ILI

In8 X In2
\/ e’ dx
a) | XInxdx ; 5 dy:6)| 5————:m) ;) | xe*dx.
I -[ y’ Ix +3x+2 Injs,/ex+1 -([
9) BLI‘II/ICJ'II/ITI) womaa GUryp, orpaHMYeHHbIX YKa3aHHBIMU JIMHUSIMH:
a) y=4x-x*,y=0;6) y=x*+4x, y=X+4;8) y=x*, y=2-x%;

10) Haiiti 06beMbI Tel1, 00pa3oBaHHBIX BpallleHHeM BOKpPYT ocu OX MIIOCKUX (GHUTyp, OTpaHHYECHHBIX JINHUSIMU:

F 4
a) )f;cmgxd)(=4x;6) y:4—X2, Yy=0,x=0,rme Xx>0;8) y:;, x=1, x=4,y=0;

1") y1=—X2—|—4, y:Xz, X:O,[[) y=—X2+3, y=X2+1

11). BLI‘II/I Tb UHTETPAJIb (ecnn OHH CXOAATCS):

) f 3 c%yj e 2dx: ) jarctgxdx

= x| y 0z oz
12) FIpoBegign, 9T0 QyHKIMUS Z=XIn ; YAOBIETBOPSET YPABHEHUIO Xa— + ya = Z TlpoBeputh, uT0 HYHKIHSA
X
\/_ "X \/— aw oW ow
W= X + YIOBJIETBOPSIET ypaBHeHHIO —— + — + —— =1.
8x oy oz

5
13)'(‘151'}'(‘% n(ﬁ;r gﬁn(b(bepel-mnanm dyuknuii: a) Z = 3X y ;6) U= 2" ;) Z=Y In2x ;
by U=sin?tcos? X

.1[ xdx
- X7 +3X+2



14) Pemmts ypaeuenns: a) (L+ 2y)xdx + 1+ X*)dy =0;6) y' + X’y = X*;8) " — 2y’ - 3y = x7;
ry" -3y =x*+2.

15) HUccrenoBath CXOAMMOCTh p;ma:

oon3

a) ; B) » .
z“n+13” Zﬁlnn i on

16. MCCJ‘ICI[OBaTL CXOI[I/IMOCTL p;ma'

03 E 0 3 0T
I
—= n 2n 1
x> x¥ X!
17) HaiitTi 0651acTh CXOAUMOCTH CTEIIEHHOTO psifa X + 7 +—+—+...

4
18) PaboTa 31eKTPOHHOTO YCTPOWCTBA MPEKPATUIIACH BCIICACTBUE BBIXO/IA M3 CTPOSI OJJHOTO U3 MATH YHH)HIUPOBAH-
HBIX 0JI0KOB. [Ipon3BOaMTCS MOCIEAOBaTENbHAS 3aMEHA Ka)K/I0T0 0JI0Ka HOBBIM JI0 TEX IOp, MTOKa YCTPOHCTBO HE
HavHET paboTaTh. KakoBa BEpOSTHOCTh TOTO, YTO MPHUACTCS 3aMCHUTH: a) 2 0J0Ka; 0) 4 6moka?
19) Tpoe pabo4nx U3rOTaBIMBAIOT OJHOTHITHBIE M3senust. [lepBbiit pabounii narorosuin 40 n3aenuit, Bropoit — 35, Tpe-
Tuit — 25. BeposatHocTs Opaka y mepBoro padouero 0,03, y sroporo —0,02, y tpersero -0,01. B3sroe Hayran m3nmenmve
OKa3aJoch OpakoBaHHBIM. ONpeAEIUTh BEPOSITHOCTD TOTO, YTO M3JIEIHE CIENAT BTOPOH paOboUdHii.
20)HaiiTi [OBEepHUTENBHBIA MHTEPBAN C HAASKHOCTHIO 0,8 IS OIIEHKH MaTeMaTHYECKOTO OXKHIAHWS HOPMAIBHO pac-
MIpeeNICHHOH CiydaifHOH BeNMWYIWHBI X CO CPEIHUM KBaJIpAaTUIHBIM OTKIOHeHHeM O=5, BRIOOpouHOH cpenuerr x=20
u o0beMoM BEIOOpKH N=36.

Mertoauueckue MaTepHajbl, ONpeac/JsaioIue nNpouecaypy oucHuBaHus

[Tpouenypa oneHnBaHUsT YPOBHS C(HOPMUPOBAHHOCTH WHIMKATOPOB JTOCTIIKCHUS] KOMIIETEHIIMI U OIIbITA JAesi-
TEJILHOCTH TP NPOBEJCHUH TEKYILEH aTTecTaluu B GOpMe pelIeHUs] pa3HOYPOBHEBBIX 33/1a4 U 3aJaHUil:

® CPOKH IIPOBEJCHHUS TEKYIEro KOHTPOJISI — COTJIACHO Y4eOHOMY IUIaHY;

® IpoLEAypa OLICHUBAHMS IPOBOJUTCS BO BPEMS IPOBEACHUS IPAKTUUECKHUX 3aHATUH;

® Ha BHINTOJIHCHHUE BCeH paboTHI oTBOAMTCS HE Ooee 60 MuH;

® OLIEHKA TEKYIIETr0 KOHTPOJIS MPOBOJUTCS MOCPEICTBOM JIBYXYPOBHEBOH ILIKAJIBI.

JloMalHssi KOHTPOJIbHAsI padoTa sl MPOBeeHUs TeKYIIero KOHTPOJIs
0 IMCUMIUTNHE MaTemarnka

(HaVIMEHOBﬂHI/IE }Z[]/ICLU/ITIHI/IHBI)

Texkyuuii KOHTPoJb B GopMe AOMalIHell KOHTPOJBLHOI PpadoThl IpeAHA3HAUYEH JJISI CaMOCTOSTEIBHOTO
U3Y4E€HMsI OTIEIbHBIX BOIIPOCOB TEOPETUUECKOIO MaTepuaa, 3aKpeIUICHUs] U3yUYEHHOIO0 MaTepuasna U NPaKTUYECKOro
BBITTOJTHEHHS 3aJaHUH 00yJaroIUMHUCS 3a09HON (POPMBI 00YUIECHHS.

Pe3yabTaThl Tekyuiero KOHTpoJs B (popMe JAOMAaIIHeH KOHTPOJILHOH pPadoThl OLEHUBAIOTCH NOCPed-
CTBOM [ABYXYPOBHEBO#H IIKAJIbI

(yCTaHaBJ’II/IBaIOTCﬂ pa3pa60Tq1/H<0M CaMOCTO}ITCHLHO)

IIIkana oneHUBaHUS

[IIkana oneHHBaHUS IloxazaTenu olleHUBaHUS

3auTeHo OOyuaromuiicss OBJajgeN dJIEeMEHTaMH JIECKPUIITOPOB
KOMIIETEHIIUM B paMKax OINpPEIeNIEHHOr0 YpoBHs. B koH-
TPOJBHONW paboTe MpaBMIIGHO BBHINOJIHEHBI BCE 3aJaHNA,
KOHTPOJIbHAs paboTa rpaMoTHO 0hopMIIeHa

He 3aureno OOydatonuiicss HE OBJIAQAET AJIEMEHTaMH JECKPHIITOPOB
KOMIIETEHIIMH B paMKax OIpE/eIEHHOTO ypOBHs, OOHa-
PYXHUII CYIIECTBEHHBIE MPOOEIBI B 3HAHIH TEOPETHIECKO-
IO M MPAKTUYECKOTO MaTepuana. B KOHTpomsHOH paboTe
BBITIOJTHEHBI HE BCE 3aJIaHMsl, JOIYIIEHbI IpyOble OMHOKH

TunoBble 3aJaHusA 1)1 HOMaIHHeﬁ KOH’I‘pOJ’ILHOﬁ paﬁOTI)I JJI1 IPOBCACHMS TCKYIIETO0 KOHTPOJIA



2X—-Yy+3z=-7,
1. PemmuTh crcTeMy JTHHEHHBIX ypaBHeHuit: < X + 2y — 2 =4,

3Xx—-3y-2z=1.

2. Janbl koopaunatel BepinuH mupamuasl ABCD: A(452;5;), B(0;7;2), C(0;2;7); D(1;5;0). Haiitu: a)o6beM mupaMuabt
ABCD; 6) momans rpanu ABC; B) yron npu BepuinHe A B TpeyronbHuke ABC.
') COCTaBUTh YpaBHECHUE IIOCKOCTH, MPOXOsIIeit yepe3 Touky C, mepneHAuKyIsIpHO BekTopy AB.

3. JlaHBI KOOpPIWHATHI BepmIH TpeyroiapHuka A(-3;-2), B(5;-4), C(1;6). Haiitu:
a) ypaBHeHHs U AHBI cTopoH (AB), (BC), (AC), ux yriioBsie K03 OUIIHECHTHI;
0) ypasaenue BrICOTH (AD), ee muny;
B) ypaBHeHnue Meanansl (BF);
') BHYTPEHHHE YTIIbI TPEYrOJIbHUKA,
1) TUIOIIA/b TPEYTOIbHUKA,;
€) ypaBHCHHUE OKPYKHOCTH ¢ Tuamerpom BF.

4. Ber4ucnuThb npeessl GyHKIHM:

. x>-16 . 3x*-2x+1 xIn?(1+3x)
a) lim 5 6) lim —— B li — i
x—>43x° —-16x +16 X—=0 4X° + X+ 3 x=0  sIn” 2X
2X
) 2+ 4x
nlim| ——
x—o\ 3+ 4X

59
a4 2 73 _
5. Haittn mpounssoaubie Gynkimii: a) V = 3x = + > x°+1.

s Y = (x> +1)arctgx :
s ¥ =Inigx.

6. Haiiti HeonpeieneHHbIe HHTETPaJIbI:

a)jw(;6)j2xsin5xdx;s)j 2X+2 X
2
xIn< x X —4x+5

o 2. .
7. Beruucnuts wiomaaes GUrypsl, OorpaHU4eHHON TMHUAME Y = 2—X%; y=X X= 0.
8. Bomumcoute 00BEM Tena, ITOJNYYEHHOTO BpamieHHeM BOKpYr ocu Oy (urypsl, OrpaHMYCHHOH JIMHUSIMH

y2+x—4=0,x=0.
9. Pernts uddepeHimanbHble ypasHerus: a) ' = X + Y ; 0) y' + YCOSX = Sin 2x;
y X

14 ! !
8) Y —=10y'+25y =0, y(0) =0, y'(0) =1.
10. B uexe paboTator 6 My>xunH ¥ 4 xeHuHbl. Haynady BeiOuparot 7 uesnoBek. HaliTi BepoOsSTHOCTH TOTO, UTO Cpean
BBIOPAHHBIX OKaXKEeTCsl 3 JKEHIIMHBI.

11. Crny4aiinas BEJIMYMHA X 3a/1aHa ¢dyHKIIeH pacrpenencHus BEPOSATHOCTEH

0, eciu X<0,
2

F(X)= ;—, ecmu Q< x <5,
1 eciu X >5.

Haiitn: a) mIoTHOCTE BEPOSTHOCTH f (X); 0) BepOATHOCTH MONAAHHS CIyYaifHOW BETMYMHBI X B HHTEPBAJ (1; 2,5) ;

B) MaTeMaTHYEeCKOe OKUIaHNE M JUCTIEPCHIO ciTydaitHoi BenmauHbl X. IlocTtponts rpaduxu F(X) u f (X) .

12. BEU'II/IKI/I, H3IroTOBJISIEMBIE ABTOMATOM, CUUTAIOTCSA CTAHAAPTHBIMH, €CJIM OTKIIOHCHUEC AUaMETpa BaJIMKa OT HNPOCKT-
HOT'O pazM€pa HE MPECBLIIIACT 2 MM. Cnyqaﬁm)le OTKJIOHCHUA JUaMETpa BAJIMKOB IMMOAYMHAIOTCA HOPMAJIBHOMY 3aKOHY



CO CpCAHUM KBaApPaTUYHBIM OTKJIIOHCHHUECM G(X): 1,6 MM U MAaTEMATUYECKUM OXKUIAHUEM A = 0 . Ckonbpko MMpOUCH-
TOB CTAaHAAPTHBIX BAJIMKOB U3IO0TABJINBACT aBTOMAaT?

MeToanyeckue MaTepHuabl, ONpeaesiioMe NPoueaypy OleHHBAHUS

[Ipomienypa orneHWBaHUS 3HAHUI, YMEHHI M HABBIKOB IPW NMPOBEICHWHU TEKyIIeH aTTectarmuud B (Gopme mo-
MalrHeld KOHTPOJIbHON paboThI ONPEAENsIeTCs CIeTYIONIMMHI METOIUUECKIMH YKa3aHUSIMH:

® BEHINTOJTHEHUE KOHTPOJILHOM PaObOThI MPOBOANUTCS B IOMAIIHUX YCIIOBUSIX.

e BEINIOJTHEHHUE JIOMalIHEel KOHTponbHOI paboTsl (JIKP) ocymiecTBisieTcst B COOTBETCTBHM C BADHAHTOM, HOMED
KOTOPOT'O OMpeeNseTcs N0 HOMepy 3aUueTHOIN KHUKKHY;

e ocymectBiserca nposepka JIKP, ykaspiBatoTcs 3ameuanusi, TpeOyroniie nopadorku. Ecim 3ameuanuii Her,
Ha TUTYJIC KOHTPOJIbHOH pabOTHI MPOMHCHIBAaETCs «3a4T€HO». B MPOTHBHOM cilydae Ha THUTYJE KOHTPOJIBHOH paboThI
npornuceiBaeTcst «He 3aureHo» M BeImaercst oOydaromeMmycs. B >xypHaie mpenomaBaTenb AENaeT COOTBETCTBYIOIINE
3aIicH.



IIpunoxenue 3

OIMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI T10 JUCIATIJIMHE

Maremaruka

HaunmMeHoBaHMe crienmManbHbBIX
IMOMEIICHUH

OCHAaIIEHHOCTH CIIELMAIBHBIX ITOMEIEHUI

Y4eOHas ayTuTOpHs IS TIPO-
BEIEHUS 3aHATHH JEKIIMOHHOTO
THIIA

B203 - [Jlocka, pabodee MeCTO MpeNoAaBaTeNsd, KOMIUICKT CTOJIOB M CTYIBEB IS
00y4aIoIInXCsl, IePHOINYIECcKas Ta0MUIa XUMUYECKUX 3JIEMeHTOB UM. MeH/ierneena,
KOMIUICKT MyJbTHMEIUHHOTO 000PYAOBAHHS C IKPAHOM.

Crucok I10: Windows, Microsoft Office, Kaspersky Antivirus u cBobomHO pacmpo-
CTpaHseMOe POrpaMMHOe obecredeHHe.

YueOHas ayAuTOpHs TS 3aHsI-
TUI CEMUHAPCKOTO THUIA

B521 - Jlocka, pabodee MeCTO IperojaBarelisi, KOMIIEKT CTOJIOB U CTYJbEB IS
o0y4aromuxcs, 4 KalnpKyasiTopa

ITomenienue ajist cCaMoCTOsI-
TENBHOU PabOTHI

Bb202 Pabouee MecTo aMUHUCTpATOPa, KOMIbIOTEpHas MeOellb, KOMIBIOTEP aJMH-
HUCTpPaTopa, 11 nepcoHalbHBIX KOMIBIOTEPOB, 3 IPUHTEPA, BUIECOYBEINUUTED.
Crucoxk ITO: Windows, Microsoft Office, Kaspersky Antivirus u ceo6omto pacrpo-
CTpaHseMO€e MPOrpaMMHOE 00ecTIedeHUE

C BO3MOXXHOCTBIO IOAKIIOUEHHS K ceTh «VHTepHET» M obOecrnedyeHneM JocTyna B
IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly OPTaHHU3AINH

Y4eOHas ayIuTopus s
TPYNIOBBIX U HHAUBUAYAIbHBIX
KOHCYJbTalui

B521 - Jocka, pabodee MecTO MIpemnoAaBaTeis, KOMIUICKT CTOJIOB H CTYJIbEB I
oOydaromuxcs, 4 KalnpKyIsITopa

Y4eOHas ayTuTopus s
TEKYIIET0 KOHTPOJIS 1
MPOMEKYTOYHON aTTeCTalluu

B521 - Jocka, pabodee MecTO TIpemnoAaBaTeis, KOMIUICKT CTOJIOB H CTYJIbEB I
oOydaromuxcs, 4 KalnpKyIsITopa




ITpunoxenne 4

[Tepeuens
MIEPUOANIECKUX U3JaHNH, PEKOMEHIYEMBIil 110 AUCIUIUINHE
«MaTeMaTuka»
HanmeHnoBanue Hanuuue noctyna
Bectaux [DnexTponHsIii pecypc]: Tomckoro Hayunas snextponnas 6ubimoreka
TOCYAapCTBEHHOTO YHHBEPCUTETa. MaTeMaTnka u Pexxum noctyma:
MEXaHUKa https://www.elibrary.ru/title_about new.asp?id=26632
Marematiuueckue METObI B TEXHUKE M TEXHOJIOTHSX - Hayunast anexTpoHHast Oubianoreka
MMTT [OnextponHsli pecypc]: CapaToBcKuii Pexum nocryna:
TOCYAapCTBEHHBIN TEXHUYECKHH YHUBEPCUTET UMEHU https://elibrary.ru/contents.asp?titleid=51029
T'arapuna 10.A. (CapartoB)
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