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Pabouas mporpamma coctaBiieHa B cOOTBecTBUU ¢ DeepaabHbIM rocy1apcTBEHHBIM 00pa3oBa-
TEIhHBIM CTAHIAPTOM BBICIIETO 0OpazoBaHus s HampasieHus 23.03.03 DkcmyaTtaust TpaHc-
MNOPTHO-TEXHOJIOTUYECKUX MAIIUH M KOMIUIEKCOB, Ipoduiib "ABTOMOOHIN U aBTOMOOMIIbHOE
XO035IMCTBO", YTBEP)KACHHBIM MpHKa3oM Munuctpa obpasoBanusi u Hayku Poccuiickoir dexnepa-
muu ot 14. 12. 2015 roma Ne 1470.

Pabouas mporpammMa yTBep>KAeHa Ha 3aceqaHnu Kadeapbl MaTeMaTHKU U (GU3UKH (TIPO-
tokon Ne 1 ot 30 aBrycra 2017)

3aBeayrommuii kadeapoii %" —  Manxwuii B.IL.

Pabouas mporpaMma peKOMEH/I0BaHa K UCMOJIb30BAHUIO B Y4€OHOM MpOLIecce METO e
CKOW KoMHUCcHuei arpontkeHepHoro ¢axyspreTa (mporokos Ne 1 ot 30 aBrycra 2017 ).

IIpeacenaresib MeTOANYECKON KOMHCCHHU ’ Koctukos O.M.




1. lIpeamer. Llesu u 3agaun AUCHUIUINHBI, €€ MECTO
B CTPYKTYype 00pa30BaTe/IbHOM NMPOrPaMMbl

enp mucruruimHbEl MareMaTuka —H3JI0KHTh HEOOXOIMMBIM MaTeMaTHYECKHH armapar u
MIPUBUTH HABBIKU €T0 MCIIOJIb30BaHUA MPU PEIICHUH TPAKTUYECKUX 3a/1ad.

OcHoBHas 3a/1a4a TUCIUTUTHHBI — HAYYUTh OOYYAIOMIMXCS METOIaM MOCTPOSHUS MaTe-
MaTHYECKUX MOJEINICH MPAaKTUYECKUX CUTYAIMi C TaJbHEUITUM WX pelieHueM (aHATUTHYECKU
WJIU C IPUMEHEHHEM BBIUUCIUTEIBLHON TEXHUKHN HAa OCHOBE MPUKJIAIHBIX IPOrpaMMm), U € TocCIie-
JIYIOIIUM aHAJIU30M, UMEIOIINM LEIbI0 MPUHATHE ONTUMAILHOIO pelieHus. B pesynprare no-
CTUTAETCs TAKXKE PA3BUTHUE JJIOTUYECKOT0, MATEMAaTUYECKOT0 U aJITOPUTMUYECKOTO MBIIIUICHHUS.
3HauMTENbHAS YaCTh MaTepuaia BBIHOCUTCSA Ha CAMOCTOSITEIIBHYIO MPOPA0OTKY, YTO CIIOCO0-
CTBYET Pa3BUTUIO HABBIKOB CAMOCTOSITEJIbHOTO U3yYEHHUsI MATEMAaTHUE€CKOU U CTICIMAJIbHON JTU-
TepaTyphl IO YKa3aHHOMY HaIlpaBJICHUIO.

Juctunanaa b1.5.07 MareMarrka OTHOCUTCS K 0a30BOM JUCHUILIMHE 0J10Ka «J{uciu-
IUTMHY» B COOTBETCTBUU ¢ DeepalibHbIM ['ocyaapcTBEeHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
Beiciiero oOpasoBanust Ne 1470 ot 14.12.2015 r. mo nanpasnenuto 23.03.03 skcruryaTanus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAITUH U KOMILICKCOB MPOQHIHL aBTOMOOUIN U aBTOMOOMIILHOE
x03siicTBO. Kak cocTtaBHas mareMarndeckas yaeOHast TUCIUILUIMHA B CHCTeMe 00Y9eHUS JUTLIO-
MHUPOBaHHBIX OaKanaaBpOB OHA Oa3UpyeTcs, B IEPBYIO OUepe/ib, HA Kypce MaTeMaTHUKH CpeIHen
mkostbl. Kakplil mocneayomuii pa3aen AUCIUIUIMHBL OITMPAETCS HA MPEIbIIYIINE: TaK, aHAIH-
TUYecKasi TeOMETPUS — Ha DIIEMEHTAPHYIO U BEKTOPHYIO alreOpbl, TEOPHs BEPOSTHOCTEH — Ha
TEOPHUIO0 MHOXKECTB M TEOPHUIO (DYHKITHIA.

N3yuaemsble B auctuiuinie «MaTteMaTuka» T€OpEMbl U BBIYUCIUTENIbHBIE METO/IbI UC-
MOJIB3YIOTCSI BO BCEX MapaJJICNIbHBIX C HEH M MOCIEAYIOMNX 32 HEM TeMax APYruX U3ydaeMbIX
JMCIIUTIIMH.

[Tporpamma jyist 0Oy4darOIIMXCsI MOCTPOCHA HA CIAEAYIOIMNX MPUHITUTIAX:

- U3yuyenne nucruruiniel «MateMaTruka» Kak cpecTBO GopMupoBaHus GyHIaMEHTATbHBIX
3HAHHM.

- Ucnonp3oBanue «MaTreMaTUKW» Kak amnmapara sl IPaKTUHYeCKUX UCCIIEJOBaHUN.

- [Ipumenenne «MaTeMaTUKU» Kak HEOOXOAMMOM OCHOBBI JIJIsl TPOBEICHUS MEKIACIIUTLIIH-
HapHBIX COBPEMEHHBIX MTPAKTUYECKHUX UCCIEAOBAHUM, a TAK)KE JIJIs1 OBJIAICHHUS] HOBBIMHU TEXHO-
JIOTUSIMH C UX BHEJIPEHUEM B HAyUHBIE UCCIICIOBAHMS.

- [Ipumenenne «MaTreMaTUKU» Kak CPEeACTBa aHAIM3a MaTEMAaTUKO-TIPAKTUYECKUX MO-
JIeJieH C 1eNTbI0 MPUHITHS HAWTYUIINX PEIICHH.

2. IlepeyeHb MIIAHNUPYEMbIX Pe3yJIbTATOB 00yYeHHS 10 JUCHHUILINHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJIbHOM

NMPOrpaMMbl
Komnerenuun [Tnanupyemblie
Kon HazBanue pe3yabTaThl 00yUeHHS

OIIK-3 | ['0TOBHOCTH IPUMEHSTH CUCTE- | 3HATh OCHOBHBIE TIOHATHS U METO/bI TUHEHHOM
My QyHIAMEHTaIbHBIX 3HAHUH | anreOpbl, MAaTEMATUYECKOTO aHAJIN3a, TUCKPET-
(MaTeMaTU4ecKuX, eCTECTBEH- HOM MaTreMaTHKu, Teopuu U depeHIaTbHBIX
HOHAYYHBIX, HH)KEHEPHBIX U YpaBHEHU U TEOPUH BEPOSITHOCTEH.
SKOHOMMYECKUX ) JUISl UICHTH- YMeTh uCnob30BaTh U3y4YE€HHbIE MaTeMaTHye-
¢dukayu, GopMyIHMpOBAHUS U CKHUE MOHATHUS U METOJIbI 111 POPMYITMPOBAHUS U

pPCHICHUSA TEXHUYCCKUX U TCXHO- | PCIICHUA Hp06J'IeM OKCILTyaTalluu TPaHCIIOPTHBIX

JJOTHYCCKHUX HpO6JICM 9KCITya- 1 TPAHCIIOPTHO-TCXHOJOTMYCCKUX MAIIUH U
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KOMIIJICKCOB.

Taluy TPAHCIIOPTHO-
TEXHOJOTHYECKHUX MAllliH U

000pyI0BaHUA.

HNmeTh HaBBIKH pE€IICHUA 3a1a4d SKCIITyaTallun
TPAHCIIOPTHO-TCXHOJOI'MYCCKUX MAallWuH U KOM-
IVICKCOB MaTEMaTH4YC€CKHUMU METOJaMMU.

3. O0béM QMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

Ounas gpopma obyuenus

3aounasn popma

00yuenust
Buowt patom BCEr0 06bEM YACO8 6ce2o uacos
3ay.en./ = = £ o o
5] 3 5] = e,
= = = 2 2
uacos 3 2 3 5 iy
i N ™
OOmast TpyroéMKOCTh JHC- 3/10
LHTUTHHEL 8/288 2172 3 3/108 4/144 4/144
OO6mas koHTakTHas pabora™* 186.9 549 77 55 26.75 247
OOwrast camocTOsTeNIbHAs pa-
6ota (1o yu4eOHOMY ILIaHy) 101,1 17,1 31 53 119,5 117
KonTaktHas pabora™* mpu
MPOBCACHHH yueOHBIX 3aHi- | 1855 | 545 | 765 54,5 26,5 24,5
THH, B T.Y.
fICKIIH 94 28 38 28 12 12
MPAKTUYECKHUE 3aHSITUS 90 26 38 26 14 12
nmabopaTopHbIe pabOTHI
IPYNIOBbIE KOHCYJbTALNUN 15 05 05 05 05 05
CamocTosTenbHas paboTta mpu
IMPOBEACHNU y‘Ie6HI)IX 3aHA- 455 45 9 5 31 5 101!7 99 25
TI/II>'I *** ) H ) ) 5 1
KonTakTHas paboTa Tekyuiero
KOHTPOJIS, B T.4. 0,75 0,25 0,25 0,25
3alUTa KOHTPOJILHOU padoThI 0.75 0.25 0.25 0.25
3anmTa pacueTHo-
rpadudecKoit paboThI




CamocrosiTenpbHas padora Te-

KYIIEro KOHTPOJIs, B T.4. 11,25 3,75 3,75 3,75
BBIMIOJITHEHHE  KOHTPOJIBHOM
pa60TH 11,25 3,75 3,75 3,75
Bremonnenue pacdeTHo-
rpadudecKkoi paboThI
KonraktHass pabGora mnpome-
)KYTO‘IHOI;'I arTecralunuu O6y- 0,65 0’15 0,25 0’25 0,25 0,25
yaromuxcs (KTP), B T.4.
KypcoBasi paboTta
KYpCOBOM MPOEKT
3ader 0,15 0,15
JksaMen 0,5 0,25 0,25 0,25 0,25
CamocTosTenpHas padoTta mpu
npomexyrounoii artecramnu, | a435 | ggs | 01| 1775 | 1775 | 1778
B T.4. 5
BBITIOJTHEHUE KYpPCOBOTO TIPO-
eKTa
Brinonnenue kypcoBoii pabo-
TBI
MMOATrOTOBKA K 3a4CTy 8.85 8.85
MOJITOTOBKA K DK3aMEHY 17,7
35,5 5 17,75 17,75 17,75
Bux mpomexyrouHon arre- — 5K3a-
cranuu (3a4€T, K3aMEH, Kyp- 3a- 3a- 9K3a- 9K3a- 3a-
COBOM MPOEKT (pabota)) qer MeH MCH MCH MeH




4. Conep:xanue QM CHUATIIAHBI
4.1. Pazaennbl AMCHUIIMHBI U BUAbI 3aHATHH (TeMaTHYeCKUM IJIaH).

iﬁj Pa3nen nuciuIninHbl JI C3 113 JIP CP
ouHasi hopMa oOydeHus
Jluneiinas anreOpa u aHAIMTHYECKas T€O-
1 18 7
METpHUs 16
Pa3nen 2. MaremaTHueCKUN aHaIN3 U TUC-
2 36 8,5
KpEeTHasi MaTeMaTHhKa 34
Paznen 3. luddepennmanbabie ypaBHEHUS U
3 18 15
PAIBI 22
4 Pa3nen 4. Teopust BeposiTHOCTEN 22 18 15
UTOro 94 90 45,5
3a04Has popma 00ydeHHS
1 Pazpnen 1. Jluneiinas anredpa u aHaIUTHYE- 6 6 60
CKasi TeOMeTpUs
2 Pazgen 2. Maremartudeckuii aHanu3 u JAuc- 6 6 60
KpeTHasi MaTeMaTHKa
3 Paznen 3. luddepennmanbupie ypaBHCHHS U 5 8 60
psabI
4 | Paznen 4. Teopust BEpOATHOCTEH 6 6 56,5
UTOro 24 26 236,5

4.2. Conep:xanue pa3iesi0B y4eOHOM M CHUIIHHBI.
PA3JIEJI 1. JIMHEWUHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUS

Tema 1.1. Matpuuel u onpenenurenn

Matpuupl 1 onepanuu Hag HUMU. OnpenenuTenyd M UX cBoicTBa. OnpeaenuTens N-ro
nopsiika. MuHopsl U anrebpanueckue gonoigHeHus. OOparHas matpuua. Panr marpuusl. Bei-
yucaeHnue o0paTHOM MaTpHIlbl ¢ MOMOIIbI0 nporenypsl ['aycca. CoOCTBeHHBIE 3HAYEHUST MaT-
puiL.
Tema 1.2. Cucrembl TMHEHHBIX aIreOpanyecKux ypaBHEHHM

OcHOBHbIE IOHATHS U oTpeesieHus. Pernienne TMHeHOM cucTeMbl ¢ TOMOIBIO 00paT-
HoM MaTpuubl U 1o popmynaMm Kpamepa. Teopema Kponekepa-Kanennu. Meton I'aycca u ero
MCIIOJIb30BAaHUE JIJISl PELIEHUS U UCCIIEI0BAaHUS CUCTEM HA COBMECTHOCTb.
Tema 1.3. Bextopnas anre6pa

ITonsatue BekTopa. JInHelHbIe Oonepany HajJ BEKTopaMH. bas3uc Ha IIIOCKOCTH U B IPO-
ctpanctBe. [Ipoexius BekTopa Ha ock. [IpsmoyronbHas cuctema koopauHaT. KoopiuHaTs! Bek-
TOopa ¥ TOYKU. CKaJsipHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEAECHUS BEKTOPOB. JINHENHOE Npo-
ctpadcTBO. EBKIMA0BO mpocTpancTBO. JIMHETHBIE TpeoOpa3oBaHms.
Tema 1.4. IIpsamble u mi1ockocTH B a(PUHHOM IPOCTPAHCTBE

OcHOBHbBIE 3aJ]aud AaHAJUTHUYECKOH T€OMETPUU Ha IUIOCKOCTH. YpaBHEHUE JIMHUU Ha
wiockocTd. [Ipsmast Ha iockocTu. BekTopHoe u oOmiee ypaBHEHUs NMpsIMOM. YpaBHEHHE Ipsi-
MO, IPOXOAIIEeH Yepe3 3aJaHHYI0 TOUKY, apajuIeIbHO 3aJaHHOMY BEKTOpY. YpaBHEHUE Mpsi-
MOM, MPOXOAAIIeH uepe3 /1Be 3aJaHHbIX TOYKHU. YpaBHEHHUE MPSAMON ¢ yIJIoBbIM K03 duiueH-
ToM. B3aumHoe nosokeHue IByX MpsIMBIX Ha IUIOCKOCTH. PaccTosiHME OT TOYKM A0 IUIOCKOCTH.
[Tnockocth B mpoctpancTBe. OOIIee ypaBHeHHE TUIOCKOCTU. VccienoBanue o0IIero ypaBHEHHS
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IJIOCKOCTH. YPaBHEHHME IUIOCKOCTH, MPOXOJs- IIEH uepe3 TPU 3aJaHHBIX TOYKUA. B3anmHoe
pacnojoXkeHue IUIOCKOCTEW B mpocTpaHcTBe. [lapamerpuyeckue M KaHOHUYECKUE ypaBHEHUS
npsIMOMl B IpocTpaHCTBE. B3auMHoe pacnosnokeHue IByX NpsAMbIX. B3anmHOe pacrosioxkeHue
IIPSIMOM U INIOCKOCTHU. BBINTyKiIbIe MHOYKECTBA U UX CBOMCTBA.
Tema 1.5. KpuBbie 1 MOBEPXHOCTH BTOPOTO MOPSAKA
O030p KPUBBIX BTOPOTO MOPSIKA H TOBEPXHOCTEH BTOPOTO MOPSIKA.

PA3JIEJI 2. MATEMATHUYECKHI1 AHAJIV3 U JIMCKPETHASI MATEMATHKA
Tema 2.1. BBenenue B ananu3 GyHKIUH OAHOM TepeMeHHON

DeMEeHTHI TeOpUH MHOKeCTB. Toronorus ynciaoBoit npsimoit. [lonsitue GpyHkmu ogHOM
nepemenHoil. Kiacc anemenrtapubix ¢ynkmuii. [Ipenen mocnenoBaTenbHOCTH U €r0 CBOWCTBA.
[Ipenen u HenpepsiBHOCTH (yHKIMU. OgHOCTOpOoHHME mpeAensl ¢yHkiuu. CBoiicTBa Hempe-
priBHBIX (pyHKIMiA. [Ipr3HaKH CylIecTBOBaHMS KOHEYHOTO Ipezena. TeopemMbl 0 KOHEUHBIX Tpe-
nenax. beckoHeuHo Mainble U OecKOHeuHO Ooubline QyHKIMU. DKBUBAJICHTHbIE OECKOHEYHO Ma-
aele pyHkuuu. [lepBeiii 1 BTOpoii 3aMedarenbHble npenenbl. CBoWcTBa GYHKINH, HETIPEPBIBHBIX
B Touke. Kimaccuduxanus Touek paspoiBa. CBolicTBa (PyHKIIMI HETIPEPHIBHBIX Ha OoTpeske. He-
IPEPBIBHOCTH 3JIEMEHTAPHBIX (QYHKIIHI.

Tema 2.2. Tluddepennmanbaoe ucurciaeHne GyHKIUN OTHON epeMEeHHON

3anauu, TpUBOJALINE K MOHATHIO NMPOU3BOJHONW. OnpezneneHue npousBoaHoil. ['eomer-
pudeckuii 1 pusudeckuii cMmpica npousBoaHoi. duddepenmupyemocts pynkiuu. Henpepsis-
HOCTh muddepernupyemort ¢yaknuu. Juddepenmuman dyakmuu. [Ipon3BogaHBIE OCHOBHBIX
3JIeMEHTapHBIX QYHKIMA U npaBuwia quddepernupoBanus. [IponsBoaHas ciI0KHOW QYHKIUU.
Jlorapudmmueckas npousBoaHas. [IpousBogHas GpyHkmm, 3aganHoi napamerpudecku. [Ipous-
BoJiHas oOpatHoi ¢yHkumu. IlpousBonHble U AuddepeHnnansl BeICIINX MOpakoB. HMccneno-
BaHUE€ (YHKIIMM Ha MOHOTOHHOCTb M 3KCTpEMYM, HauOoJiblliee U HauMEHbIllee 3HaUeHUs (QyHK-
UK Ha otpeske. VccnenoBanue rpaduka (yHKIMM Ha BBITYKJIOCTh M TOUYKH Nepernda. Acumi-
TOTHI rpaduka Qynkiuu. O01as cxema ucciaeaoBanus GYHKIUA U TOCTPOSHUS IPad UKOB.

Tema 2.3. TeopeMmsl 0 tuddepeHIupyeMbIX GYHKIHUIX

Teopembr ®epma, Poissa, Jlarpanka, Komm u ux reoMeTpudeckuili cMmbIci. PackpbiTre
HeonpeneneHHocTen no npasuiny Jlonurans. @opmyna Teinopa.

Tema 2.4. ®yHKIIMM HECKOJIBKUX NTEPEMEHHBIX

TodeuHsle MHOXKECTBA B N-MEPHOM NpocTpaHcTBe. OnpeneneHre QyHKIMA HECKOIbKUX
nepeMeHHbIX. [Ipenen u HenpepbIBHOCTh (DYHKIIMM HECKOJBKUX MepeMeHHbIX. YacTHbIE Mpou3-
BojHbIe. [lonHOE mpuparienue U nonHeli quddepeHnnan, NpuMeHeHre B MPUOIMKEHHBIX BbI-
yncineHusx. llpousBoaHas cinoxxHoil QyHkuuu. [IpousBonHas Mo HampaBiIEHUIO M TPAJMEHT.
YacTHble TPOU3BOJIHBIE U MOJHBIE AU(PepeHIInanbl BEICIIMX MOPSAKOB. DKCTpEMYMbl (DyHKIIHHA
HECKOJIbKUX MEPEMEHHBIX. Y paBHEHHUS KacaTelbHON TNIOCKOCTH U HOPMAJIU K MIOBEPXHOCTH.
Tema 2.5. HeonpeneneHHplid U ONpPEIEIEHHBIN HHTErPabl

[TepBooOpasnas u HeomnpeaeneHHbIM UHTErpai. OCHOBHBIE CBOWCTBA HEOMPEICICHHOTO
uHTerpana. TaGnuia oCHOBHBIX MHTErpajioB. HemocpeacrBeHHOe MHTErpupoBaHue. MeToa MH-
TErPUPOBaHUS 1O YacTsaM. Meroa moactaHoBku. Kiaccel nHTerpupyemoerx gpynkiuid. WHTErpa-
JIb1, HE BBIPAKAIOIIMECS Yepe3 dIeMeHTapHble (PYHKIINU.

Omnpenenenue onpeaeneHHoro narerpaina. Marerpupyemocts Gpynkiuu. CBoicTBa ompe-
JIeJIEHHOro uHTerpana. IIpon3BogHas onpeneneHHOro MHTErpaia 1o NEPEMEHHOMY BEPXHEMY
npeaeny. @opmyna HetoTona- Jleitoaumna. HTErppOoBaHe Mo 4acTsiM B ONPEIEICHHOM HHTE-
rpajge. 3aMeHa MEpEMEHHOW B ONPEIECICEHHOM HHTerpane. ['eoMeTpuueckre U MEXaHHYECKHe
MPUIOKEHUs OIpesiesIeHHOro uHTerpana. HecoOcTBeHHbIE MHTErpaibl MEPBOro U BTOPOTO PoO-
noB. [IpubnuxeHHble BEIYUCICHUS ONPEIEICHHBIX HHTETPAJIOB.

Tema 2.6. DnemMeHThl (PYHKITMOHAIBPHOTO aHAIN3a
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Mepa JleGera. Iamepumbie MHOKecTBa U (yHKImH. MHTErpan Jlebera.
Tema 2.7. UaTerpupoBanue GpyHKIMI HECKOIBKUX MTEPEMEHHBIX
Ompenenenne TBOMHOTO MHTErpajia u ero cBoicTBa. CrocoObl BBIYMCIICHHS TBOWHBIX
UHTErpasoB. [IpuioxeHus NBOWHBIX UHTErpaIoB. 1IOHATHSA TPOMHOTO M N-KPaTHOIO MHTETpaa.
[ToHsiTHE KPUBOJIMHENHBIX UHTETPATIOB.
Tema 2.8. KomruiekcHble uncia. @yHKIIMN KOMIUIEKCHOTO IIEPEMEHHOTO
Anrebpanueckass (opMa KOMIUIEKCHOTO 4YHCIa, €ro H300pakeHHe Ha KOMILIEKCHOMN
TUIOCKOCTH. TpuroHOMeTpudeckas M ToKa3aTelibHas (pOpMbI KOMIUIEKCHOTO umcia. JledcTBus
HaJ{ KOMIUJIEKCHBIMU YUCIIAMH.
[TonsTre QyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOT0, €€ Mpejiena, HeMPEPhIBHOCTH U MPOU3-
BoaHOM. [lonsaTHe ananuTueckoi ¢pyHkiuu. ConpsKeHHbIEe TapMOHUYECKUE (DYHKITHH.
Tema 2.9. JluckpeTHas MmaTeMaTUKa
Jloruka BbICKa3biBaHMM. PaBHOCHIIbHBIE (DOPMYIBI JIOTUKH BBICKA3bIBAaHUN. DIIEMEHTHI
JIOTUKU MPEIUKATOB.
OcHoBHbIe MOHATHUS Teopuu rpados. Marpuna rpados. MapuipyTsl, 1enu u nukisl. He-
KOTOpPBIC KIJIACCHI TpadoB.

PA3AEJ 3. JUODOEPEHIIMAJIBHBIE YPABHEHWA U PAJIBI

Tema 3.1. Iuddepennunanbupie ypaBHEHHS IEPBOTO MOPSIKA

3anaun, npuBoAsimye K quddepeHInansHpIM ypaBHeHUSIM. OObIKHOBEHHBIE AU(depeH-
[aJIbHBIE YpaBHEHHUS MepBoro nopsaka. Odmiee, vacTHOE U 0coboe perieHus quddepeHnmuars-
Horo ypaBHeHus. ['eomerpuueckuii cMmbici. Teopema Komu. OGbikHOBeHHbIE U HEpeHIIab-
HBIC YpPaBHEHUS TEPBOTO MOPSAKA C Pa3IesIOMMMUCS TepeMeHHbIMU. OqHopoaHble Tudde-
peHuuanbHble ypaBHeHUs. JIuneinble nuddepeHnuanbHble ypaBHEHHS IEPBOrO MOPsAIKa, ypaB-
HeHue beprymn.
Tema 3.2. Jluneiinole nud¢epeHraabHble ypaBHEHHsS BTOPOTO TMOpPsJIKa € MOCTOSHHBIMU
koa¢pdunreHTaMu

OObIKHOBEHHBIE TU(PepeHIMaIbHbIE YPABHEHUS BBICIINX MOPAIKOB. ['eomeTpuueckoe
ucronkoBanue. Teopema Komm. O6bikHOBEHHBIE MU depeHIabHbIE YPaBHEHUS BTOPOTO MO-
psijiKa, ONMycKarolue NOHWXKeHHe nopsaka. Jlunelinsle nudgepeHnuaibHble ypaBHEHUS BbIC-
KX nopsaakoB. JIuHelHo He3aBucuMble GyHkuuu. Omnpenenurens Bponckoro. Teopema 06
omnpenenutesne BpoHnckoro. CTpykTypa 0oOLIEro peuieHus JTUHEWHBIX HEOAHOPOAHBIX Audde-
pEeHIMANIBbHBIX ypaBHEHUH. JInHelHble oHOpOAHbIE AU(depeHIINaTIbHbIe YPaBHEHUS C TIOCTO-
SIHHBIMU Kod(unmentamu. JInHeltHble HeoqHOPOAHbIE MU depeHInalbHbIe YPaBHEHHUS BTOPO-
ro HopsiAKa ¢ NOCTOSSHHBIMU KO3 uimeHTaMu. MojennpoBanue KoyiedaTelbHbIX MPOLECCOB B
MH)XEHEPHBIX cucTeMax. UnciaeHHOoe HHTerpupoBaHue TuddepeHInaabHbIX ypaBHEHHH.
Tema 3.3. HucnoBble U cTENeHHbIE psAbl. ['apMOHMUYECKU aHAIN3

[TonsTHe yncnoBoro psaa u ero cyMMbl. OCHOBHbBIE CBOMCTBA CXOJSIIMXCSI YHCIOBBIX
psaoB. HeoOxouMblil MpU3HaK CXOIMMOCTH YUCIOBOTO psna. JlocTarouHble MpU3HAKK CXOAU-
MOCTH 3HAKOIIOJIOKUTENbHBIX PS/I0B: MPU3HAKU CpaBHEHMs, nmpu3Hak [lamambepa, MHTErpaib-
HBIM ¥ panukanbHblid npusHaku Komm. 3Hakoudepenyromuecs unciaoBble psaabl. [Ipusnak Jleii6-
HUIIAa. 3HaKOMEpEeMEHHBIE PS/Ibl, A0COTIOTHAS U YCIOBHAs CXOJMMOCTb.

[TonstTue ¢pyHKIMOHATBEHOTO U cTeneHHoro psiaa. Teopema Abens. Paguyc u nntepsan
CXO/JMMOCTH CTeNeHHOro psja. CBoicTBa creneHHBbIX psnoB. Psaapl Teitnopa m MakiopeHna.
Pa3nojkeHne OCHOBHBIX 3J€eMEeHTapHBIX (QyHKIUH B psag MakiopeHna. [lpumenenue psijioB B npu-
ONMMKEHHBIX BBIYMCICHUSX.

Tpuronomerpuueckuit psa. Koadpduunentsr @ypoe. Jlocrarounbie ycaoBHUs pas3ioxe-
HUS nepuoandeckoit pyHkuuu B psan Oypee. Pasnoxkenue B pag @ypre nepuoanyeckux QyHK-
I[UI C MPOU3BOJILHBIM NTEPHOIOM.

PA3JIEJI 4. TEOPUS BEPOSITHOCTEM



Tema 4.1. CoObITHS 11 BEPOSTHOCTH

[Tpenmet Teopun BepositHOCTel. [ToHsTHE COOBITHS, KiTaccupukanms coobITHi. Kitaccu-
YecKoe onpeeneHue BeposiTHOCTH. CBOMCTBA BEpOSITHOCTH. CTaTUCTUYECKOE U TEOMETPUUYECKOE
ornpeneneHus BeposTHocTU. DopMysbl KOMOMHATOPUKH. TeopeMBbl CII0KEHUS 1 YMHOKEHUS Be-
positHocTei. opMyia nosiHoM BepositTHocTU. Popmyna baiieca. [ToBTopHbIE HE3aBUCHUMBbIE HC-
nbeiTanusa. @opmyiisl bepryiy, Jlamnaca, ITyaccona.
Tema 4.2. Cny4aiiHble BeIMUUHBI. 3aKOHBI pACTIPEICTICHUS CITy4YallHbIX BEJIMYMH

CrnyuaiiHble BEIMYMHBI JUCKPETHOIO U HEMPEPHIBHOIO TUMA. YUCIIOBbIE XapaKTEPUCTUKHU
CIIy4alHbIX BEIWYMH: MATEMAaTHYECKOE OKHMJIaHHE, NHMCIEPCUs], CPEIHEE KBaJAPaTUUYECKOE OT-
KJIOHEHHE, HaYaJIbHbBIE U LIEHTPaJIbHbIe MOMEHTBI. DYHKIUS paclpeesieHNsl BEPOATHOCTEN U ee
cBoiicTBa. [IITOTHOCTH BEPOATHOCTH U €€ CBOWMCTBA. bUHOMUAIBHBIN 3aKOH paclpeaesieHus; 3a-
koH IlyaccoHa; paBHOMEpPHBIN 3aKOH paclpeaeieHus; HOPMAJIbHbIM 3aKOH paclpeeeHUs; IKC-
MOHEHIIUAJIBLHBINA 3aKOH pachpeneneHus. opMynupoBka 3aKoHa Oosblux uucen B ¢popme Ye-
obreBa. Jlemma YeoOobimesa. HepaBenctBo UeOnimena. Teopembr MapkoBa u YeObimiesa. Llen-
TpajibHas npenenbHas Teopema. Teopema JlsamyHosa.
Tema 4.3. MHoromepHsle citydaiiHble BeIMUUHbL. [IoHATHE O cilydaiiHbIX Ipolieccax

JluckpeTHble TByYMEpHbIE ciaydyaliHble BelHYUHbL. DYyHKIMSA pacnpenesneHus IByMEpHOM
Clly4allHOM BennuuHbl. HenpepblBHBIE NBYMEpHBIE Cily4daiiHble BeaudyuHbl. He3aBucumbie ciry-
qaifaple BennuuHbl. Koo duiueHT koppensuu.

Crnydaiinble ipoiieccbl. MapKOBCKHE IIETIH.

4.3. IlepeueHb TeM JIeKIMI.

Ne O0BéM, u
. /;T Tewma nexkuun dbopma oOyueHus
OYHast 3a049Hast
1 Martpuus! 1 onepauuu Hajg HUMH. ONpenenuTenyd U UX 4 i
cBoiicTBa. OnpenenuTess N-ro mopsIKa.
2 Munops! u anredpanyeckue gononHenus. OOpaTtHas mat- 5 i
puna. Panr matpuubl.
Pemenue nuHelHON cuCTEMBI C TOMOIILIO 00paTHOM MaT-
3 |punsl 1 no ¢opmyinam Kpamepa. Teopema Kponekepa- 2 2
Kanemnn.
4 Merton ["aycca 1 ero UCronb30BaHUE I PELLICHUS U HC- 2 i

CJICAOBaHHUsA CUCTEM Ha COBMCCTHOCTbD.

[TonsTue BekTopa. ba3uc Ha MIOCKOCTH W B MPOCTpPaH-
5 | ctBe. CkansipHoe, BEKTOPHOE M CMEIIaHHOE MpOou3Bee- 2 2
HUSI BEKTOPOB.

IIpsiMast Ha MIIOCKOCTH.

Hp}IMaH 1 IIJIOCKOCTH B ITPOCTPAHCTBC.

00630p KPUBBIX BTOPOTO MOPSIJIKA.

[Tonsitne Qynkmuu. Kiacc snemeHTapHBIX  (QyHKITHIA.
[Tpenen u HeMPepLIBHOCTH (DYHKITUU.

©O© ||
BN
1

JuddepenunansHoe ncuucienne GyHKIIMN OTHON
IIEPEMEHHOM.

OkctpemyM (GyHKIUU. BbIMyKIOCTh W TOYKHM meperuoa.

11 .
Acumnrotsl. [TocTpoenue rpadukoB QyHKIHIA.

Teopembr ®epma, Poma, Jlarpanka, Komm u ux reomer-
12 | puyeckuit cwmpici. PackpbiTue HEONMpeneIeHHOCTEH Mo 2 -
npaswity Jlonurtana. @opmyna Teitnopa.

13 | ®yHKIMU HECKOJIBKHUX TEPEMEHHBIX. 4 2
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14 | HeonpeneneHHbI M ONpEAEIEHHBIH HHTETPaJIbI.

[TepBooOpasHas u HeolnpeaeIeHHbIM nHTerpasl. OCHOBHBIC

15 | cBoiicTBa HEONpPEIEICHHOrO MHTErpaia. Tadnuia OCHOB- 6 2
HBIX UHTErpajoB. MeTo/1bl HHTErPUPOBAHUSI.
Ornpenenennsiii uaTerpain. CBoMcTBa ONMPENIEIEHHOTO UH-
16 | Terpana. ITpon3BosHas onpeAeseHHOro UHTErpaia 1o Ime- 4 9
peMeHHOMYy BepxHeMy mnpexaeiny. Popmyna HprotoHa-
JleliOHMIIA.
17 ['eomeTpuueckre 1 MEXaHUYECKUE MPHUIIOKEHHUS OIpese- 5 i
JIEHHOT'0 MHTerpaja.
18 | HecoGcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO POJIOB 2 -
19 KommnekcHsle uucna. OyHKIMHM KOMILJIEKCHOTO Iepe- 2 i
MEHHOTO.
20 | JluckpeTHass MaTeMaTHKa. 4 -
21 | luddepenunanbable ypaBHEHUS. - -
OO0bIKHOBEHHBIE AH(QepeHInaTbHbIE YPaBHEHHS IEPBOTO
oo | TOpAAIKA. Obmree, yactHOoe U ocoboe perienust nudde- 4 9
PEHLHMAIIBHOTO YPAaBHEHHUsA. ['€OMETpUYECKUH CMBICI.
Teopema Koru.
OO0bIkHOBEHHBIE AU PepeHInaNbHbIE yPaBHEHHUS BBICIITIX
93 | TOPANIKOB. I'eomerpuueckoe wuctonkoBaHus. Teopema 2 9
Kommu. OObikHOBEHHBIE H(QepeHInaTbHbIE yPaBHEHUS
BTOPOI0 NOpsiAKA
JIuneiinble onHOpOIHBIE TU(GEpEeHIIATBHBIC YPAaBHEHHS
BTOPOTO TOpPsIIKA C HOCTOSHHBIMU KO3(p(UIIMEHTaMHU.
24 | JluneliHple HEOTHOPOAHBIE MU depeHInaIbHbIE YpaBHe- 4 2
HUS BTOPOTO MOpsiIKa C MOCTOSIHHBIMHM KO3((UIMEHTa-
MHU.
o5 Onpenenenne nBoiHOrO MHTErpana. [lpunoxkenust nBOM- 5 5
HOTO uHTerpana. [IoHsaTre KpMBOJIMHENHOTO MHTETpaIA.
CXoauMoCTh M cymMMa 4ucioBoro psjaa. CBOMCTBa cxo-
op | AAXCA PAIOB. [Tpu3Haku CXOIUMOCTH. 3HAKOUEpeIy- 2 i
foecss psaapl. [Ipusnak JleiOnuma. AOcomoTHas u
YCIIOBHAsI CXOIUMOCTB PSJIOB.
27 | CreneHHBIC PSIbL. 2 -
28 | 'apmoHUYecKuii aHATIN3. 2 -
29 | Teopus BeposTHOCTEH - -
30 | BeposiTHOCTHOE TPOCTPAHCTBO. 4 2
TeopeMbl CIOXEHUS W YMHOXKEHHs BepOoATHOCTeH. Dop-
31 | myna nmonHoi BepostHocTH. Dopmyna baiteca. ITorop- 4 -
HbIE He3aBHcHMBIe UctibiTanns. @opmyna beprymm.
30 CrnyyvaiiHple BETMYMHBI JUCKPETHOTO W HEMPEPHIBHOIO 4 i
THUTIA.
YucnoBble XapaKTEePUCTUKH CIyYalHBIX BEJIWYMH: MaTe-
3 | MATHUECKOE OXHJIAHHE, TUCTIEPCHS, CPElHee KBajpaTH- 4 i
4eCKOe OTKJIOHEHHE, HauaJbHbIE M LIEHTPaJbHbIE MOMEH-
ThI. OCHOBHBIE 3aKOHBI PaCIIpE/ICIICHUSI.
34 | MHOTOMEpHBIE CITyYaiiHbIe BETMYNHBI. 4 -
Bcero 94 24
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4.4. llepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB).
No O0BéM, u
. /IT Tema npakTU4ecKoro 3aHsTHS dbopma oOyueHus
OYyHas | 3a04Has
1 Martpuisl u onepauuu Haja HAMHU. OnpenenuTeny U UX CBOWCTBA. 5 i
Onpenenurens N-ro NopsaKa.
2 Munopsl u anrebpanyeckue npomonHeHus. OOparHas MaTpuIa. 2 i
Panr matpuis!.
4 Pemenue nuHeiHON CHCTEMBI C TOMOIIBIO 0OPATHONH MATPHIIBI U TIO 5 5
dhopmynam Kpamepa. Teopema Kponekepa-Kanennu
5 Merog I'aycca u ero ucnosib30BaHuE Ul PELICHUS U UCCIEN0Ba- 2 i
HUSI CUCTEM Ha COBMECTHOCTb.
6 [Tonsitue BekTopa. basuc Ha miockoctu u B mpoctpancTtBe. Cka- 4 5
JISIPHOE, BEKTOPHOE U CMEIIaHHOE MPOU3BEICHHS BEKTOPOB.
8 | [Ipsmas HA MIOCKOCTH. 2
9 | IlpsiMast W IUIOCKOCTH B MPOCTPAHCTBE. 2
10 | O630p KPHUBBIX BTOPOTO MOPSIKA. -
11 | Ilpenen u HENPEPBHIBHOCTh (PYHKIIMH. 4
12 I[I/I(b(bepeHLEHaanoe ucuuciaeHue GyHKIUU OJTHOM 4 9
NIEPEMEHHOI.
13 OkctpemMyM (pyHKIMH. BBIMYKIOCTh U TOUKH nepernda. ACHUMIITO- 4 9
Thl. [TocTpoenne rpadukoB QyHKIUH.
14 PackpriTue HeonpeaeneHHocTel no npasmity Jlonurans. dopmyna 4 9
Telnopa.
15 | OyHKINUY HECKOJIBKUX MEPEMEHHBIX. 4 2
16 | HeonpeneneHHbI M ONpeaeICHHBIH HHTETPAJIbI. 2 2
[TepBooOpasnast u HeompeneneHHbI uHTErpan. OCHOBHBIE CBOM-
17 | cTBa HeompeaeneHHOro MHTerpana. Tabmuila OCHOBHBIX MHTErpa- 4 2
J0B. MeTOo1bl HHTETPUPOBAHMSL.
Onpenenennblii uHTerpan. CoiicTBa ONpeAEICHHOr0 MHTErpaa.
18 | Ilpou3BoaHasi OMPEICIICHHOTO WHTErpaia Mo MEePEeMEHHOMY BepX- 6 2
Hemy nipeneny. ®opmyna Hetorona- JleiiOnuna.
19 ['eomeTpuyeckie W MEXaHWYECKHE TPHIIOKEHHS OMpPeIeIEHHOTO 4 i
UHTErpaa.
20 | HecoOCTBEHHBIC HHTETPAJIBI IIEPBOTO M BTOPOTO POJIOB. 4 -
21 | KommuiekcHble yncia. @yHKIIMN KOMIUIEKCHOTO EPEMEHHOTO. 4 -
21 | JluckpeTHast MaTeMaTHKA. 4 -
22 | InddepeHnmanbHple ypaBHEHHSL. 2 -
OO0bikHOBeHHBIE AU depeHInanbHble YpaBHEHUSI TIEPBOTO MOPSi-
23 | xa. OOmee, yacTHOe M o0coboe pemeHus TUPPepPeHINATHEHOTO 6 2
ypaBHeHus. Teopema Ko,
OO6bIkHOBeHHbIE U depeHInaTbHble YpaBHEHUS BBICHIMX HOPS/I-
24 | xoB. OObIKHOBeHHbIE AU hepeHIInalIbHbIe YpaBHEHHUs] BTOPOTO I10- 4 2
psIKa.
JIuneitHble oTHOpOHBIE AU(epeHIInaTbHbIe YPaBHEHUS € ITOCTO-
25 | saHBIME KO3 dumeHTamu. JIuHEeHBIE HEOMHOPOIHBIE TUdde- 4 2
peHIIMaIbHbIE YpaBHEHHS BTOPOTO MOPSAKA.
2% Onpenenenre IBOMHOTO UHTErpaa. [Ipuinoxxenust 1BOMHOTO UHTE- 4 i
rpana. [loHsTHEe KPUBOJIMHEHHOTO0 HHTETpaa.
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CXOI[I/IMOCTB U CyMMa 4YHUCJIOBOIO psnaa. HpI/I3HaKI/I CXOOUMOCTH.

27 | 3nakouepenyromuecs psnbl. [Ipusnak JleiiOnuna. AGcomoTHas U 4 -
YCIIOBHAsI CXOJIUMOCTH PSIOB.
CterneHHbIe psiibl. 4 -
28 | 'apmoHnYecKuii aHAIN3. 2 -
29 | BeposTHOCTHOE MPOCTPAHCTRBO. 6 -
TeopeMsbl ClI0KEHUS U YMHOXKEHUsI BeposATHocTern. Popmyna mos-
30 | Hoii BepostHocTu. Dopmyna baiieca. [loBTOpHBIE HE3aBHCUMBIE 4 2

ucnbitanus. Popmyiia beprysm.

YucnosBeie XapaKTECPUCTHUKHU CﬂyqaﬁHBIX BCJIIMYHH: MAaTEMATHYCCKOC
OXHUIJaHUEC, OUCHCPCHUA, CPECAHCC KBAAPATUYCCKOC OTKJIOHCHHUC,

31 HayvaIbHBIC U IIEHTPaJIbHbIC MOMEHTHI. OCHOBHBIE 3aKOHBI pacIpe- 6 )
JICTICHHSL.

32 | MHoromepHbIe ClydyalHbIC BEJTMYUHBI. 4 -

Bcero 90 26

4.5. [lepeyeHb TeM J1a00PATOPHBIX PadoT.
He npenycMoTpeHsl.

4.6. Buabl caMOCTOATEILHON PadoThI CTY/ICHTOB H NepevYeHb y4eOHO-
METOAUYECKOro o0ecreyeHus 1JIsl CAMOCTOSITeILHOI padoThl 00y4aroIMXCH.

4.6.1. IloaroroBKa K ayAUTOPHBIM 3aHATHAM

[Ipu moAroToBKE K MPAKTUUECKUM 3aHATHIM CTYJIEHT JOJIKEH IPOCMOTPETH COJIEPKaHUE
JIEKIIUH, COOTBETCTBYIONINX TeMe 3aHsATusi. OOpaTuth 0co00e BHUMaHUE Ha pa300paHHBIC HA
nekiuu npumMepsl. [1o HeoOxomumMocT 00paTHThCS K PEKOMEHIYEMOM JIMTepaType.

4.6.2. IlepevyeHb TeM KypCcOBBIX padoT (IIPOEKTOB).

He npegycmotpensl.

4.6.3. Ilepedyennb TeM pacueTHO-TpaduIecKux pador.

He npenycmorpensl.

4.6.4. IlepevyeHb TeM M y4eOHO-METOAUYECKOT0 o0ecredeHusl AJIs1 CAMOCTOATEIbHOM
padoThl 00y4YAIOIIMXCH.

O0BéMm, 1
VueGHo- :
Ne . dbopma obyue-
i Tema camocTosTENnEHON pabOTHI METOAMYECKOE st
obecrieueHue
OYyHas | 3a04Hast
borarosa B.I1. u np.
O6parnas Matpura. Panr Marpusl. Berancnenne | BRICIIas MaTemaTnka.
1 00paTHOM MaTpHIBI C TOMOIIBIO TIPOIETypsl | KPaTKuii Kype. 5 18
Taycca. COGCTBEHHbBIE 3HAYCHHS MATPUIBI 1 c0b- | Y YeOHOe  mocobue.
CTBEHHBIE BEKTOPHI. Boponex: Bop.I'AY,
2009 r. C.9-25.
Camapun FO.I1. u ap.
Briciias maTemaTHka.
2 JIuneiiHoe mpocTpaHCTBO. EBKIIMIOBO MPOCTpaH- [Sn.pecypc] M.: Ma- 5 18
cTBO. JInHelHbIe IpeoOpa3oBaHusl. HIMHOCTPOCHUE,
2006r. C.64-77, 85-
92.
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KpuBsie BTOpOTO MOpsiKa ¥ IOBEPXHOCTH BTOPO-

Hanunos F0.M. u ap.
Maremaruka.YueOHOe
nocooue.

3 ro MOopsKa. [Sm.pecype]. M. S 18
"MH®PA-M" C.76-
83.
YacTHBIe MPOU3BOIHBIC U TTONIHBIE T depenina- gaMapHH FO.IT. u 7p.
4 JIBI BBICHIMX TOPSIKOB. DKCTPEMYMbI (DYHKIIMN Smcmaﬂ MaTil/}{E}TI;/I;a' 5 18
HECKOJIBKUX MEPEMEHHBIX. Y PaBHEHUS KacaTellb- [Sm.pecype] M. Ma-
HOM IJIOCKOCTH ¥ HOPMAJTH K TIOBEPXHOCTH. HIMHOCTPOCHAC,
2006r. C.188-190,
agmnos IO.M. u mp.
[NonsiTre GpyHKINU KOMIUIEKCHOTO MEPEMCHHOTO, I{I/IaTeMaTHKa.Yq%H(?e
ee mpejena, HENPEPHIBHOCTH U MPOU3BOJHOM. | po.ooo
5 IMousitne aHanuTHYecKo (QyHKImU. ComnpsiKeH- [Drpecypc]. M. 5 18
HBIC TAPMOHUYCCKUEC (I)yHKHI/II/I. "IHOPA-M" C.181-
189.
Hanunos FO.M. u ap.
Martemaruka.Y4ueOHOe
6 Mepa JleGera. M3mepuMble MHOXKeCTBA U (yHK- | ocooue. 4 18
uuu. Murerpan Jlebera. [Om.pecype]. M.
"MHOPA-M" C.233-
240.
Camapun FO.IL. u ap.
[TonsiTUS TpPOMHOrO W n-KPaTHOTO HWHTErpaja Bricias maremaruia.
! [ToHsiTHE KPUBONMHEUHBIX HHTETPAJIOB. [921.pecype] M.: Ma- 6 18
[ITMHOCTPOECHHE,
2006r. C.295-3009.
Camapus [O.I1. u np.
8 BekTopHOe 10Jie M ero XapaKTepUCTUKHU: MMOTOK U B:I;ICHIaSI MaT%%TKI/IKa' 1 18
TUBEPTEHITHS, TUPKYISIIHAS X POTOP. [Ox.pecype] M.: Ma-
IMHOCTPOCHHE,
2006r. C.319-345.
Hanunos FO.M. u ap.
Maremartnka.YdueOHOe
nocoOue.
9 JIMCKpETHAs MaTEMATHKA. [Dnpecypc]. M. : 2 18
"MHOPA-M" C.466-
475.
Meroa Jlarpawxa. Meroa HeonpeneleHHbIX KO- Camapui 10.I1. 1 1p.
Bricmias matemaTuka.
a¢duimeHToB. MozenupoBaHie KojieOaTeIbHbBIX
[Dn.pecypc] M.: Ma-
10 | mporeccoB B MHKeHEpHBIX cucTeMax. UncieHHOE IHHOCTDOGHHE 2 18
WHTETpUpOBaHue Au(QPepeHINATBLHBIX ypaBHE- 20061 P ’
- C.355-405.
Hanunos FO.M. u np.
Maremartuka.YdueoHoe
11 Paznoxxenue B psn @ypbe nepuonndecknx QyHK- | mocooOwne. 15 18

LII/IfI C MMPOU3BOJIbHBIM MIEPHUOIOM.

[Dm.pecypc]. M.
"MHO®PA-M" C.390-
392.
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Munocnes B.b. u ap.
Teopus BeposiTHOCTEN
1 MaTeMaTH4dccKas
cratuctuka.Kypc ma-
TEMATUKU AJ1d TEXHU-
12 Muoromepusie ciy4aiiHble BenH4HHBL CIlydai- | o o pricmmx 2 18
HbIE MTPOIECChl. MapKOBCKUE IIETIH. yIeOHBIX 3aBEICHHL.
Yacts 4.
[Dn.pecypc].
M.:JIans. 2013r.
C.269-286.
I'puanesa U.B., @e-
@opMyIHpoBKa 3aKOHa OONBIIMX YUCEN B opme nynosa JLUL, Toros
YeObnuesa. Jlemma YeObimiesa. Hepasenctso Ye- | A | TeopHs BeposiT-
13 | 6emmesa. Teopemer Mapkosa u YeGbimena. LleH- | o roii 2 20,5
TpaibHas npeaenbHas Teopema. Teopema Jlsamy- VyebHOE Hocobie.
HOBA. Bop.I'AY, 2009 . C..
Bceero 455 236,5
4.6.5. /Ipyrue Bubl CAaMOCTOSATEIbHOM Pa00ThI CTYJAECHTOB.
He npenycmorpensl
4.7. llepeyeHb TeM ¥ BUI0B 3aHSATHIA, IPOBOJIMMBbIX B HHTEPAKTHUBHOI Gopme
Ne dopma Tewma 3anaTHA Wntepak- | O0beMm,
/T | 3aHATHS TUBHBIA Me- q
TOJ
! TpaxTH- Martpunsl 1 onepauuu Hajg HUMH. OnpenenuTe- Kpyrapiii 2
4EeCKoe . CTOJI
sansme | (W 1 X CBOFCTEA. Onpenenurens N-ro Nopsaka.
2 npakTu- |PemieHue snnHelHOW cuctembl ¢ momomipio 00- | Kpyrisrii 2
yeckoe |paTHOM Matpuiel U mo ¢opmynam Kpamepa. | cton
3anatne | Teopema Kponekepa-Kanemn.
3 npaktu- | [lonsitue BexTopa. baszuc Ha minockoctu u B po- | Kpyrisiii 2
4ecKoe ctpaHcTBe. CKalsipHOE, BEKTOPHOE M CMELIaH- | CTOJ
3aHATUE | HOE MPOU3BEACHUS BEKTOPOB.
4 IIPaKTH- Huckyceust | 2
4EeCKoe IIpsiMast Ha MIIOCKOCTH.
3aHATHE
) MIpaKTH- Kpyrasiit 2
4ecKoe O0630p KpUBBIX BTOPOT'O MOPSJIKA. CTOII
3aHATHE
6 MpakTU- | DKcTpeMyM (GYHKIUHU. BBIMYKIOCTh U Touku me- | Kpyribrid 2
4ecKoe peru6a. Acumnrotsl. Iloctpoenue rpadukoB | cTON
3aHATHE | QYHKUHUH.
7 MIPaKTH- Kpyrasrit 2
4eCcKoe DYHKIUU HECKOJIBKUX [TEPEMEHHBIX. CTOJI
3aHATHE
8 nabopa- | IlepBooOpaszHass u HeomnpeaeneHHbIM uHTerpai. | Juckyccus | 2
TOPHOE OCHOBHBIE CBOICTBAa HEONPEIEIECHHOTO HHTE-
3aHsATHE | rpasia. Tabauia OCHOBHBIX MHTETpajioB. MeToibl
WHTETPUPOBAHUS.
9 nabopa- | ['eomerpuueckue u MexaHUYeckue NMpriiokeHus | Kpyribiit 2
TOPHOE ONPEJIETICHHOT 0 UHTErpasa. CTOJI
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3aHSTHE
10 nabopa- | OObikHOBeHHbIe muddepeHnnanbupie  ypaBHe- | Kpyribrit 2
TOPHOE HUS niepBoro nopsaka. OOmiee, yacTHOE M OCO- | CTOJI
3aHsATHE | O0€ pemieHus auddepeHInaIbHOTO YPaBHCHHMS.
11 nabopa- | Onpenenenue aBoitHOro mHterpaia. IIpunoxke- | Kpyribrit 2
TOpHOE HUsl JBoiiHOro uHTerpana. Ilonsrtue xpuBoiu- | cTONI
3aHATHE | HEWHOrO MHTErpasa.
12 MPaKTH- Kpyrasrit 2
YecKoe CreneHHbIe PsibI. CTOI
3aHSTHE
13 IIpaKTH- Kpyrasiit 2
YEeCcKoe ["apmonnueckuii ananus. CTOJI
3aHSTHE
14 npakTu- | Teopembl clOXXeHUS M YMHOXXEHUS BeposTHO- | Kpyribiii 2
YECKOE creid. @opmyna noaHon BepossTHOCTH. Dopmyna | cTog
3anstue | baifeca. [loBTOpHBIE HE3aBUCHUMBIEC HCIIBITAHUS.
®opmyna beprysm.
15 NpakTu- | YKCIOBbIE XapaKTEPUCTUKH CIy4dailHBIX Bedu- | Kpyribrii 2
4ecKoe YMH: MaTeMaTU4ecKoe OXKMAAHWE, JUCIEPCHUs, | CTOI
3aHATHE | CpeJHEee KBaJpaTHUeCKOe OTKJIOHEHHUE, Hadajlb-
HBIC ¥ [IEHTPaIbHBIC MOMEHTHI. OCHOBHBIC 3aKO-
HBI pacrpe/iesIeHus.

5. DoHJ OLIEHOYHBIX CpeaACTB 1Jisl IPOBEACHUS l'lpOMe)KyTO'lHOi/i aTrrecranmuu

[TonHoe onmcanue GoHIA OLIEHOYHBIX CPEACTB Ui IPOMEXYTOUHOW aTTecTanuu o0yda-
IOMUXCA C IICPCUHEM KOMHGTGHHI/Iﬁ, onMcaHueM IToKa3aTeleH u KPpUTCPUCB OLICHHUBAHUA KOMIIC-
TEHIIMH, IIKaJl OLlEHUBAHHUS, TUIIOBbIE KOHTPOJIbHbIE 3a/1aHUS M METOIMYECKUE MaTepHuaIbl Ipe /-
CTaBJIEHBI B COOTBETCTBYIOLIEM paznene POC.

6. YueOHO-MeTOANYECKOE Oo0ecIedeHrne TUCIUILIUHEI.

6.1. Pexomenayemast iureparypa.

6.1.1. OcHoBHas IMTEpaTYypAa.

Ne i/t

[lepeueHs U peKBU3UTHI TUTEPATYPHI (aBTOP, HA3BaHKE, TOJ K MECTO
W3/1aHus)

Kom-Bo 3K3. B
OuOINOTEKE.

I'punnesa . B. Maremaruka. . 1: yue6HOe mocobue /i CTYAEHTOB
OYHOH (OpMBI 00YUEHUs arpOMHKEHEPHOTo (haKyJIbTeTa M0 HalpaB-
nenuto noarotosku 35.03.06 "Arpourkenepus” / 1. B. I'punnesa,
JI. . ®enynosa, A. E. [lonos; BopoHexxckuii rocy1apcTBEHHBIN ar-
papHblii yHUBEpCUTET - BopoHex: BOpoHEKCKUI rocy1apCTBEHHBIN
arpapHsiii yausepcutert, 2016 - 213 c. [UUT 15204] [I1T]

96

COopHUK 3a/1a4 10 KypCy MaTeMaTH4eCKOT0 aHAIH3a [ DIeKTPOHHBIN
pecypc] : yaeoHOe ocooue / bepman I'. H. — 8-e u3n., crep. —
Cankr-IletepOypr : Jlans, 2019 .— 492 ¢. — KHura u3 KoJuIeKIuu
Jlanb - Matemarnka .— ISBN 978-5-8114-0657-9

COopnuK 3amay o aHanmutuyeckor reomerpuu : / JI. B. Knerenuxk ;
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nox pen. H. B. E¢umoa .— Mockaa : Jlans, 2018 .— 223 ¢

Teopus BepositHOCcTel / 'annueBa A.B. — Mocksa : Jlanp, 2017 .—

4 ISBN 978-5-8114-2380-4 1
Kpatkuii kypc Teoprm BEpOSATHOCTEM U MATEMATUYECKON CTATUCTUKHU
5. / A. H. ®ponoB .— Mocksa : Jlans, 2017 .— ISBN 978-5-8114- 1

2460-3

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPA.

Ne i/t

[lepeueHp ¥ peKBU3UTHI IUTEPATYPHI (ABTOP, Ha3BaHUE, O] U MECTO
U3JIaHUs)

Koi-B0 3k3. B
ouomoTeKe.

Maremartuka AJId CTYACHTOB CTPOUTCIIBHBIX U TCXHUYCCKUX CIICIIU-
anpHOCTeH [DnexTponHslii pecypce] : 2018-07-13 / Canumos P. b., —
1-e u3n. — : Jlanw, 2018 .— 364 ¢. — Kuura u3 koyuiexknuu Jlags -
Marematuka .— ISBN 978-5-8114-3059-8 .—
<URL:https://e.lanbook.com/book/107956>.

Bricmas matemartuka [3nekTpoHHBIN pecype] : YueOnuk / C. B.
PxeBckuii .— 1 .— Mocksa : OOO "Hay4HO-U31aTeNbCKUI IIEHTP
NHOPA-M", 2018 .— 814 c. — 1. IIpoeccronansnoe oOpa3zoBaHue
— <URL:http://znanium.com/go.php?id=1014067>.

Matemaruka [371eKTpoHHBIN pecype] : YueOnuk / A. A. JlagasH .— 3,
ucnp. u gon. — Mocksa : OOO "Hayuno-uzgarensckuii nentp MH-
OPA-M", 2018 .— 544 c. — ISBN 9785160125923 .—
<URL:http://znanium.com/go.php?id=967862>.

Bricmias MaTemaTrka a1 5JKOHOMHCTOB U MEHEDKEPOB [ DIIEeKTpOH-
HBIN pecypc] : yuebHoe nocobue / Jlookosa H. 1., Makcumos 0. [1.,
XBatoB 0. A. — Canxkr-IlerepOypr : Jlans, 2018 .— 520 ¢. — Kuura
n3 kojurekuu Jlans - Maremaruka .— ISBN 978-5-8114-3293-6 .—
<URL:https://e.lanbook.com/book/110909>.

Bricmas matemartuka [3nekTpoHHBINA pecype] : Yuebnuk / B. C.
[MunayeB .— 1 .— Mocksa : OOO "Hay4Ho-u31aTenbCKUN LIEHTP



https://e.lanbook.com/book/107956
http://znanium.com/go.php?id=1014067
http://znanium.com/go.php?id=967862
https://e.lanbook.com/book/110909
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NH®O®PA-M", 2019 .— 479 ¢. — ISBN 9785160100722 .—
<URL:http://znanium.com/qgo.php?id=990716>.

6.1.3. MeToanyeckue yKazaHusl.

No i/t

[lepeueHs U peKBU3UTHI TUTEPATYPHI (aBTOP, HA3BaHHE, T'OJ] K MECTO
W3/IaHMS)

Kom-Bo 3K3. B
onoIMoTEKE.

Maremaruka [OnekTponssiii pecypc]. U. 1: MeToanueckue ykazanus
10 U3YYCHHIO JUCIUIUITMHBI U CAMOCTOSITENIbHOM paboTe 00ydato-
uuxcs no HanpasieHuto 23.03.03 DkcrutyaTanys TpaHCIIOPTHO-
TEXHOJIOTUYECKHX MAIIMH U KOMIUIEKCOB U crnenrainbHocTh 23.05.01
HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpeacTBa / BopoHexCKHit
roCy/1apCTBEHHBIN arpapHblii yauBepcurer ; [cocT.: U. B. I'punnena,
JI. 1. ®enynona, B. I1. [llauxkuii| - Boponex: Boponexckuii rocy-

JApCTBEHHBIN arpapHblii yHuBepcuteT, 2019 [I1T]
http://catalog.vsau.ru/elib/metod/m151230.pdf>

Maremartuka [D5eKTpoHHbIHN pecypc]. Y. 2: MeToauueckue yka3aHus
10 M3YYEHHIO TUCIUITIIMHBI U CAMOCTOSATENIbHON paboTe 00y4daro-
muxcs no HampasieHuto 23.03.03 Dkcmtyaranus TpaHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIIMH U KOMIUIEKCOB U cnenuanbHocTu 23.05.01
HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE cpecTBa / Boponexckuii
roCy/1apCTBEHHBIN arpapHbIil yHUBEpCHTET ; [cocT. : JI. . @enynoaa,
. B. I'punuesa, [1. B. Mockaines, B. H. Konmaues] - Boponex: Bo-

POHEKCKHI rOCy1apCTBEHHBIN arpapHblil yausepcurer, 2019 [I1T]
http://catalog.vsau.ru/elib/metod/m152261.pdf>

Maremaruka. Teopust BeposiTHOCTEM [ DNIEKTPOHHBIN pecypc] : MeTo-
JUYECKHE YKA3aHU 110 U3YyYEHHUIO JUCIMILIMHBI U CAMOCTOSITEIIbHOU
pabote oOyuaromuxcs mo HarpasieHusMm : 35.03.06 ArpounkeHepus
n 23.03.03 DkcruryaTanus TPaHCIOPTHO-TEXHOJIOTMUECKUX MAIIUH U
KOMIUIEKCOB / BopoHeXCKHi1 rocy1apCTBEHHBIN arpapHbIid YHUBEP-
cuteT ; [cocr. : JI. . ®enynona, U. B. I'puanesa, B. I1. [llaukuii] .—
DnekTpoH. TekcToBble naH. (1 daitn : 993 K6) .— Boponex : Bopo-
HEXCKHI rOCy1TapCTBEHHBIN arpapHblii yHusepcurer, 2019 .—
http://catalog.vsau.ru/elib/metod/m152262.pdf>



http://znanium.com/go.php?id=990716
http://catalog.vsau.ru/elib/metod/m151230.pdf
http://catalog.vsau.ru/elib/metod/m152261.pdf
http://catalog.vsau.ru/elib/metod/m152262.pdf
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6.2. Ilepeuenn pecypcoB nHdopma- HMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HuTepHeT» (nanee — ceth «MHTEPHETY»), HEOOXOAUMBIX /15l OCBOECHUA TUCIUTIHHBI.

1. KXypnan «MaremaTuka B BbICIIEeM 00pa30BaHUN» [ DJIEKTPOHHBIN pecypc]. — Pexum
nocryma: http://www.unn.ru/math/index.html
2. Kypuan «BectHuk BopoHexcKoro rocyaapcTBEHHOTO arpapHOro YHUBEPCUTETa

[DnexTpoHHBIH pecypc]. — Pesxxum goctyma: http:/www.vsau.ru/Bectouk_BI'AY

3. Cucrema KoMmnbloTepHOI anredpel Maxima [ DaeKTpoHHBIN pecypc]. — Pexum gocty-
na: http://maxima.sourceforge.net/ru/

4. wxMaxima is a GUI for the CAS Maxima [DnextponHslit pecypc]. — Pexxum nocrymna:
http://wxmaxima.sourceforge.net/

5. KommprorepHas maTematuka ¢ Maxima [DaeKkTpoHHBINH pecypc]. — Pexxum moctyma:
https://www.altlinux.org/images/0/0b/ MaximaBook.pdf

6. DeKTpOHHBIE TIOJIHOTEKCTOBBIE pecypchl Hayunoii 6ubmmorekn BIAY
(http://library.vsau.ru/)

Haunmenosanue Csenenus Anpec B cetr UuTepHET

pecypca 0 mIpaBooOJIagaTene

9BC «Znanium.comy» 00O «Hay4uHo-u3natenbckuit http://znanium.com
ueatp MHOPA-M»»

9BC n3parensctBa | OO0 «3parenbcTBo JIaHb) http://e.lanbook.com
«JIaupy»
OBbC m3parensctBa «lIpo- 00O «IIpocreKT HayKn» www.prospektnauki.ru
CIIEKT HAYKH»
9BC «HanuoHanbHbIH 000 «TPAHCJIOT » http://rucont.ru/
nudpoBoii pecypc «PVY-
KOHT»

OnekTponHbie HH(DOpMa- | DepepanbHOE TOC. OFOKETHOES http://www.cnshb.ru/terminal/
nuoHHble pecypesl PI'b- | yupexnenue «lleHTpanbHas
HY IHCXb (tepMuHan | Hay4Has CE€IbCKOXO3HCTBEH-

YAQJIEHHOTO JTIOCTYTIA) Has OMOIMOTEeKa

Hayunas IIEKTPOHHAS 000 «PYHDb» www.elibrary.ru
Ooubnmoreka

ELIBRARY.RU

DNeKTPOHHBIH apxuB | HII «HanmonansHbIi Dnek- http://archive.neicon.ru/
KYpHAJIOB  3apyOexHBIX | TpoHHO-MHpOpMaMOHHBIHI

U3/IaTENbCTB KoHcopunym»

HaunonaneHas snextpon- | Poccuiickast rocygapcTBeHHas https://H30.pd/

Hasi OubnIroTeKa Ooubnmoreka

6.3. CpeacrBa obecnieueHHs OCBOCHHSI JUCHUIIHHBI.
6.3.1. KomnbloTepHble 00y4yaomme 1 KOHTPOJIHMPYIOLIMe IPOrpaMMBbl.

@OyHKIUSA TPOrpaMMHOI0 00ecTiedeHus
Ne | Bug yuebHoro | HanmeHoBaHue mporpaMMHOTO

n/m 3aHATUA obecrnieueHus MOJIETHNPY-
KOHTPOJIb oOyuaromas
fo11ast

Camocrosrens- |Maxima
1 Hast pabora  |MathCAD o0y4aroras
Mozilla Firefox

2 | Ilpomexytou- |AST-Test KOHTPOJTh



http://www.unn.ru/math/index.html
http://www.vsau.ru/Вестник_ВГАУ
http://maxima.sourceforge.net/ru/
http://wxmaxima.sourceforge.net/
http://library.vsau.ru/
http://znanium.com/
http://e.lanbook.com/
http://www.prospektnauki.ru/
http://rucont.ru/
http://www.cnshb.ru/terminal/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://нэб.рф/
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‘ HBI KOHTPOJIb ‘

7.0nucaHue MaTepUAIbHO-TeXHUYECKOH 0a3bl, He00X0AUMOM /151 OCYIIeCTB-
JIeHHsl 00Pa30BaTEIbLHOI0 MPOoIecca Mo AUCIUILINHE

Ne | HaumenoBanue o0opy- [lepeueHb OCHOBHOTO 0OOPYIOBAHMS,
/Tl | JOBAaHHBIX YU4EOHBIX Ka- puOOPOB U MaTEPHUATIOB
OMHETOB, OOBEKTOB IS
MPOBEJICHUS 3aHATUI

1 | Jlekunonnsie aymutopun | Nel09 m.k. u Ne218 m.x., a TakKe ayTUTOPHH TIIABHOTO KOP-
(Ne109 m.k., No218 M.k., myca 1 MOJyJisl, OCHAIlICHHBIE:
ayJTUTOPUU TJIABHOTO - BUJICOTPOCKIIMOHHBIM 000PYyIOBaHUEM JIJIsI IPE3EHTAIUH;
KOpILyca U MOAYJIS) - CpEeCTBAMHU 3BYKOBOCIIPOU3BEICHNUS;

- DKpaHOM;
- BBIXOJIOM B JIOKQJIbHYIO CeTh U VIHTEpHET.
Jiig ipoBeieHuUs 3aHATUH JIEKIIMOHHOTO TUTIA UCTIONIb3YHOTCS
yueOHO-HarJIsJHble TOCOOMS U TEMAaTUYECKHUE UILTIOCTPALIUI
JUTSL COOTBETCTBYIOIIECH TUCIUIUIMHBI B COOTBETCTBUU C y4eO-
HBIM TUIAHOM ¥ paboYMMU POTrpaMMaMH JUCIUTUIHH.

2 | Aymutopuu 1 npoBe- | YdeOHas JOCKa, OpraHM30BaHHbIE yueOHbIe MecTa
JCHUS IPAKTUIECKUX
3ansTuii (218 m.x.,109
M.K., 315 m.k.,314
M.K.,313 Mm.k.,322
M.K.,323 M.K.)

3 | AynuTtopuu Ais TeKy- 15 KOMIBIOTEPOB B KaXKAOW ayTUTOPUU C IPOTPaMMO¥ Mpo-
LIEr0 KOHTPOJIA U IIPO- MEKYTOYHOTO U TeKylero tecrupoBanusi AST-TestPlayer
MEXYTOUYHOM aTTecTa- 3.1.3
un (Ne219 m.x. u Ne321
M.K.)

4 | Aynuropuu ajis rpym- 3 KOMITBIOTEPOB, 2 TIPUHTEPA, CKaHED;

MOBBIX M UHIUBUTyaJTh-
HBIX KOHCYJIbTallHI
(aym. Ne221 m.k., Ne316
M.K.)

5 | [lomemenue ans camo- 50 KOMIBIOTEPOB € BBIXOJIOM B JIOKAJIbHYIO ceTh U VIHTepHeT,
CTOATEIbHOU paboThI C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIIOHHO-
obyuaromuxcs (Ne219 00pa30BaTeNbHYIO Cpey Y HUBEpCUTETA, MPO(HeCCHOHATIBHBIM
M.K. 1 Ne321 M k., un- 0a3zam nanabix Maxima, MathCad 2001 pro , 31ekTpoHHBIM
TaJbHBIN 321 aya. 232a, y4eOHO-METOIMUECKUM MaTepHaIaM, OuOINOTEYHOMY dIIeK-
YUTAJIbHBINA 3aJ1 HAYYHOU TPOHHOMY KaTaJory.

OnOINOTEKN)
6 | [lomemenne ams xpaHe- - KOMITbIOTEp, CKaHEp, ABa MPUHTEPA;
HUS U TpOodUITaKTHYIe-
CKOTO 00CITy>KUBaHHUSI
y4eOHOro 000py10BaHUS
(;rabopaHTCKas ay.
No317 m.k)
Ne | HaumenoBanue o0opy- [lepeueHb OCHOBHOTO 00OPYOBaHMUS,
No | moBaHHBIX yueOHBIX Ka- npuOOPOB U MaTepHUajIoB
mnm/ | OMHETOB, OOBLEKTOB I
I MPOBEJICHUS 3aHATUI
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1 | Ayauropuu 218,109, VYuebHas 10CKa, OpraHM30BaHHbIE ydeOHbIE MecTa

315,314,313,322,323

2 | Aynutopun Ne 219,321 | Kommbtotepsl, yueOHast JO0CKa, OpraHU30BaHHBIC YueOHbIE

MecTa. AyAUTOPUH ISl CAMOCTOSITEIBHOIO 00yUeHHUs C 10-
CTYyIOM K cetu Internet.

IIpoToxoa

8. MexaucuunJnHapHble CBSA3HU

co2nacosanus paboueti NpocpamMmbl ¢ OpyeumMu OUCYUNTUHAMU

HaumenoBanue nuc-
LUIUIMHBI, C KOTOPOH
MIPOBOIMIIOCH COTJIACO-
BaHHE

Kadenpa, ¢ xoTopoii mpoBo-
JUIIOCH COTJIACOBAHHE

[Tpemioxenust 00 U3MEHEHHUSX B pa-
Ooueii mporpamMme. 3aKiroueHne 00
UTOTaX COTJIAaCOBAHUS

IIpukimagHas MexaHuka

Her
[IpukiiagHON MEXaHUKH
CornacoBaHo

TpakTopsl U aBTOMO-
o

CenbCKOXO034HCTBEHHBIX Ma- | Her

LINH, TPAKTOPOB U aBTOMOOU-
neit CornacoBaHo




21

IIpuaoxenne 1

Jluct u3mMeHeHus pabovel mporpaMMel

Homep Howmep npotokona | Crpanuusl ¢ | IlepedeHb OTKOPPEKTH- 3aBeyIOIIHit
MU3MEHEHUS 3aceqaHus M3MEHEHUSAMU POBaHHBIX kadenpoit
kadenpsl u 1ara IIYHKTOB
[IpoToxkoin Ne 10 B.II. lankwuit
1 ot 20.05.20 17 6.1.3 -




IIpunoxenne 2

22

JIuct nepruoauecKuX MpoBepoK paboueii mporpaMmsl

JIoJKHOCTHOE JIMITO, TTPO- Hara [TorpebnocTh B KOp- | Ilepedenp myHKTOB,
BOJIMBIIIEE TPOBEPKY: PEKTHUPOBKE CTp., pa3lieyoB, Tpe-
®.1.0., 101KHOCTh OYyIOIIMX U3MEHEHUI
ITankwnii B.II., Her
30.08.2017 HET
3aB. Kadenpoil MaTeMaTH- Pabouast mporpamma
KU U QU3UKH aKTyaJIM3UpOBaHA
g 2017-2018
—, y4eOHoro roja
HTanxwuit B.I1., Her
04.06.2018 HET
3aB. Kadenpoil MaTeMaTH- Pabouas mporpamma
KU U QU3UKH aKTyaJIM3UpOBaHA
g 2018-2019
—— y4eOHOro rojga
ITanknit B.II., Het
10.06.2019 HET
3aB. Kadeapoil MmaTeMaTu- Pa6ouast mporpamma
KU ¥ QU3UKH aKTyaJM3UpOBaHa
s 2019-2020
— y4e6HOro rojaa
[Tankwuit B.I1., Ectp
20.05.2020 [TynkTt 6.1.3
3aB. kadeapoit MmareMaTu- PaGovas nporpamma
KU ¥ pU3UKH aKTyalu3upoBaHa
tst 2020-2021
e . yueOHOro roja
Her
[Tankwit B.IT.,
3aB. kadeapoit MaTeMaTu- PaGouas mporpamma
KU U QU3UKH 08.06.2021 HCT

—

aKTyaJIM3HpOBaHa
st 2021-2022
yuebHOro roja
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