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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro n3y4ueHNs QUCHUIIIHHEI SBIISETCS 3HAKOMCTBO 00YYAIOIMINXCS C MECTOM H POJIBIO MATEMATHKH B COBPEMEHHOM
MHp€, MUPOBOIi KyJIbType U UCTOPUH; (OPMUPOBAHNE JIMYHOCTH O0YUAIOIIMXCSl, PA3BUTHE UX UHTEIIEKTA 1
CHOCOOHOCTEH K JIOTHIECKOMY U aJITOPUTMHUYECKOMY MBIIIIeHHI0.O0ydeHe OCHOBHBIM MAaTeMaTHYECKUM METO/IaM
IIpecIIeTyeT LeNb Pa3BUTHS CIIOCOOHOCTEH IPAMEHATH CUCTEMY (pyHIaMEHTaIBHBIX MaTEMaTHIECKUX 3HAHHH JUIs
uaeHTUGHUKAINH, GOPMyYNIUPOBAHHS U PELUICHHs NPOOIEM B IPEAMETHON 00IaCTH, a TAKXKE OCYIIECTBISTh MOUCK,
XpaHeHue, 00paboTKy U aHaNIu3 HHGOPMALNK U3 PA3INYHBIX HCTOYHUKOB U MIPE/ICTABIATH €€ B COOTBETCTBYIOIIEM BHJIE.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Huxkn (pazgen) OOIL: | b1.0.06.01

2.1

TpeOoBaHus K IPeIBAPUTE/IBLHOM MOATOTOBKE 00y4al01Ierocs:

2.1.1

Jucrumnnaa MatemaTnka 6a3upyeTcs Ha 3HaHHAX, TOJyYSHHBIX TIPH U3yUCHUH B CPeTHEH IIKOIEe OCHOBHBIX
00pa3oBaTeNbHBIX TPOTrPAMM.

2.2

III/ICHI/IHJIHHLI U MPAKTUHKH, IVI1 KOTOPbLIX OCBOCHHE JAHHOH M CHUNIAHbBI (MOIly.]'lfl) He00X0MMO KaK
npeamecTsyrouee:

221

dusuka

222

MareMaTtndeckoe u KOMIIBIOTEPHOE MOJICITTUPOBAHUE B DJICKTPOOHEPTCTUKE

223

TeOpCTH‘ieCKI/IC OCHOBBI 2JICKTPOTEXHUKHU

3. KOMIIETEHIIMA OBYYAIOINEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITHHBI

MO VJISA)
B pe3yabTaTe 0cBOeHHS AMCUMILIMHBI 00yYAIOIIMIACS T0JIAKEeH
3.1 |3narb:

3.1.1 | - TeopeTH4ecKre OCHOBHI IMHEHHOH areOphl, MaTeMaTHYECKOTO aHan3a, T (HepeHINaTBHOTO W HHTETPAIBHOTO
HCYHUCIICHNUS; SJIEMEHTHI TEOPHH OOBIKHOBCHHBIX AN((EepeHITHANBHBIX YPABHEHHUH, SIEMEHTHI TEOPHHU PSI0B, SIEMEHTHI
TeopuH QYHKINH KOMIUIEKCHON MepeMEHHON; OCHOBBI YHUCIEHHBIX METOJIOB,

3.1.2 | B 06beMe, JOCTATOUHOM JUTS H3Y4EHHs €CTCCTBCHHOHAYYHBIX AUCIUILINH HA COBPEMEHHOM HAyYHOM ypPOBHE

3.2 | YmeTh:

3.2.1 | - AcTIONB30BaTh MaTEMAaTHYCCKUIT almapaT NpH N3yYCHUH eCTECTBEHHOHAYYHBIX JUCIUIUINH, CTPOUTh MaTeMaTHIECKHe
MoJenH (HU3HIECKUX SBICHAH, XUMHYECKHX IPOIECCOB, SKOJIOTHIECKUX CHCTEM, aHATIM3UPOBATE PE3YNbTATHl PEIICHUSL
KOHKPETHBIX 3a/Ja4 ¢ IIeIbl0 IOCTPOCHNUS 60Iee COBEPLICHHBIX MOAENeH, aHaIU3UPOBATh PE3yIbTaThl IKCIIEPUMEHTA

3.3 | Baagers:
3.3.1 |- meTomamu muddepeHIUPOBaHNSI 1 HHTETPHPOBAHKS (QYHKINI, OCHOBHBIMH aHATUTUYECKIMHI M YHUCIICHHBIMHI METOJAMU
petenus anredbpandeckux u AuddepeHInanbHbIX ypaBHEHUN U UX CUCTEM
4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon Bun HaunmenoBanue pasneioB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | [Ipumeuanne
3aHATHA | 3aHATHSA TeM Kype 10701 PAaKT.
Pazgen |Pasmen 1. DiieMeHTBI
JINHEeHHOH M BEeKTOPHOI
anre0pnl
1.1 Jlex Martpuus! u 1 1 JI1.1 0,5 Jlexius-
onpenenutenu. CUCTEMBI JI1.2J12.3 oecena OIIK-
JIMHEHHBIX anreOpamdecKux 3.1
ypasuenuii (CJIAY)
1.2 Jlex BexTops! 1 1 JI1.1J12.3 0,5 Jlexuus-
oecena OITK-
3.1
1.3 IIp JleiicTBUs HaJl MaTpULIAMHU. 1 2 JI1.1J12.3 0 OIIK-3.1
Brrunciienue onpenenureneil.
Pemenue CJIAY. Onepanuu
HaJl BEKTOpaMH
Paznen |Pazpen 2. Maremarnyeckui
aHAJIU3
2.1 Jlex Oyuknus. [pexen GyHkumu. 1 1 JI1.1 0 OIIK-3.1
[pousBonHas GyHKIHH. JI1.2J12.3J13.
1
2.2 Jlex HUccnenosanue ¢hyHKIni 1 1 JI1.1J12.3 0,5 Jlexmms-
6ecema OITK-
3.1




23 IIp Beruucnenue npegenos. 1 2 JI1.1J12.3J13. 1 Pa6ota B

IpousBonHas. MccnenoBanue 1 MaJIbIX
byHKIUI rpymnmax
OIIK-3.1
24 Kontp.pa | CJIAY, BeKkTOpSI, Ipeen, 1 34 JI2.3J13.1 0 OIIK-3.1
0. MIPOU3BOIHAS, HCCIICAOBAHUC

byHKITI

2.5 Cp camMocTosATeNbHas paboTa 1mo 1 168 JIT.1J12.3J13. 0 OIIK-3.1
pasnery 1

2.6 Jlex Heonpenenennslii u 1 0,5 JI1.1 0 OIIK-3.1
ONpE/ICIICHHBIN HHTETPa JI1.2J12.2

2.4

2.7 Jlex Juddepennuansapie 1 0,5 JI1.1 0 OIIK-3.1

YpaBHEHHS JI1.2712.1
2.2

2.8 IIp Wurerpupoanue. Pemenue 1 2 JIT.1J12.1 0 OIIK-3.1
i hepeHInaTbHBIX J2.2J12.4
YpaBHEHUH

2.9 Cp camocToATeNIbHas paboTa o 1 70 JI1.1J12.1 0 OIIK-3.1
pasneny J12.2J12.4

Pasnen | Pasmen 3. Paabl

3.1 Jlex YucioBbIC psbL. 1 0,5 JI1.2J12.2 0,5 Jleknus-
QOyHKIMOHANIBHBIE PSAABL. Psabl J12.5 oecena OIIK-
®dypre. 3.1

Pazgen | Paspmen 4. DiieMeHThI TeOPpHHU
yHKIHIT KOMILTIEKCHOTO

nepemenHoro (TPKII)
4.1 Jlex [Ipenen, HENIPEPHIBHOCTS, 1 0,5 JI1.2J12.2J13. 0 OIIK-3.1
muddepeHnrpoBaHue, 2

nnterpupoBanue OKII. Psnpl B
KOMIUIEKCHOH MIIOCKOCTH.
Brruer Gpyaxmnum

4.2 Kontp.pa | Hnrerpansi, 1 0 JI1.2712.2 0
6. muddepeHnranbHbIe
YpaBHEHUSL, PAIbI
4.3 Cp caMocCTosATeNbHas padoTa 1Mo 1 67 JI1.2J12.2 0
pasneny
4.4 Ox3ameH |IloaroToBka K sSK3aMeHy 1 9 JI1.2J12.2 0

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

O0pazoBaTebHbIE TEXHOJIOTHH C HCIIOIb30BAaHNEM aKTHBHBIX METOIOB 00y4eHH (JIeKnus — Oecena)

TeXHOIOTHS KOIJICKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIITaX) (CaMOCTOSATEIBHOE H3YUICHHE 00YJarOIIMHUCS HOBOTO
MaTepHaja HOCPEACTBOM COTPYTHHIECTBA B MANIBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B padore,
HpPaKTUKOBATh HABBIKH COTPYIAHUYECTBA, MEKINYHOCTHOTO OOLICHUS)

TpaauumonHas (penpoayKTUBHAs) TEXHOJOTH (IIPENoAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAIKOM BBIIIOJIHEHUS 3a/1aHUs,
HaOIOaeT 3a BBIIOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOJOTHA AUCTAaHIMOHHOTO 00yUeHHS (TIOTyueHHe 00pa3oBaTeIbHbIX YCIYT 0€3 MOCEUIeHNs] YHUBEPCUTETa, C TIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKALUHU (JIEKTpOHHAs nourta, IHTepHeT U Ap.))

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. KoHTpoOJIbHBIE BONPOCHI U 3aaHUST

IlepeueHb KOHTPONBHBIX BOIIPOCOB MO TEMaM

Tema 1. Martpuus! u onpenenurenu. CucTeMbl TUHEHHBIX anredpandeckux ypaBHeHuit (CJIAY).

1. Uro Ha3eBaeTcs Matpureii? 2. Kak o6o3nagatotr matpunsl? 3. Uto Takoe 3neMeHT MaTpuisl? 4. [IpuBe-anTe mpuMeps
YHCJIOBBIX MAaTPHIl Pa3HBIX Pa3MEPHOCTEH. YKaXKUTE pa3sMEPHOCTH IS Kax 0. 5. UTo Takoe rIaBHas qUaroHans MaTpunel? 6. [ise
MaTpHUIbl HA3bIBAIOT PaBHBIMH, ecnu...? 7. Kakyro maTpuily Ha3eiBatoT kBaapatHoii? IIpuBeante npumep. 8. Kakyro matpuiy
Ha3bIBaIOT AuaroHanbHoi? Ipusenure npumep. 9. Kakyro Matpuiy HasbiBatoT eauHuuHoi? Ipuseaute npumep. 10. Kakyro
MaTpHUILy Ha3bIBaIOT TpeyroabHoi? [IpuBennte npumep. 11. Kakyro marpury HaseBatoT TpanenueBuaHoi? [Ipuseaure npumep. 12.
Uro Takoe matpuna-ctpoka? [Tpuseaure npumep. 13. Yrto Takoe matpuna-ctonden? [Tpuseaure npumep. 14. [lepe-uncnure
NEHCTBUS, KOTOPBIE MOYKHO BBIMTOJHATH Hal Matpuiiamu. 15. ChopMymupyiTe MpaBUiIO YMHOMXKE-HUS MATPHUITHI HA YHUCIO0. 16.




CoopmynupyiiTe IpaBUIO CIOKEHUS (BIMUTaHUS ) MaTpull. 17. Kakue MaTpu-11bI MOXKHO CKIaAbIBaTh(BeMUTaTh)? 18. Kaxue
MaTpHIBl MOXHO YMHOXkaTh? 19. [IpuBenute npumMep ymMHo-xeHus Marpuil. 20. Chopmynupyiite npaBuiio TpaHCIIOHUPOBAHHUS
Matpuil. 21. Yto Ha3bIBaeTcs onpenenn-teneM? 22. ChopMyIupyiiTe MPaBUIIO BEIYUCICHHS ONIPEACIUTENS BTOPOTO ITOPSIKa.
IIpusenute npumep. 23. M300pa3ute cxeMmy AT BEIMHUCICHHS ONPEAEIUTENs TpeThero nopsaaxa. [Ipuseaute npumep. 24. Chop-
MYJUpYHTE BOCEMb CBOMCTB omnpenenurens. [lpuseante mpumMep st Kaxxaoro ceoicTsa. 25. [IpuBeanute npumMep onpenenuTens
BBICIIIETO IOpsAaKa. 26. Uto Takoe MUHOp 351eMeHTa MaTpuibl? 27. Uto Takoe anreG-pandeckoe JOMOIHEHNE HIIEMEHTa MaTPHIbI?
28. Haiinure anreOpandeckoe TOMOTHEHHE IS dIeMeHTa a23 U3 IPUIyMaHHOT'O BAMH OTIPENIEIUTENS BHICIIETO TopsiaKa. 29.
CoopmynupyiiTe IpaBUIIO IS BRIYUCICHUS onpenenutens moboro nopsaka. 30. CoctaBbTe hopMyiy (Tonbko hopmyiy!) s
Pa3iIoKeHUs IpUAyMaH-Horo Bamu onpenenunTens o aineMeHTaMm Jito0oi cTpoku wiu cronbdua. 31. B npunymannom Bamu onpene-
JIUTENIe HAKOMTUTE HYJIH B JIFOOOH CTpOoKe Wik ctoone. 32. Uto Ha3hIBaeTCsl CHCTEMO# TMHEHHBIX anreOpan-4ecKuxX ypaBHeHUH? 33.
3anummuTe CUCTEMY JTHMHEHHBIX areOpandecKux ypaBHEHUH B MaTpHIHOH (opme. 34. UTo HA3BIBACTCS PELICHUEM CHCTEMBI
JTUHEHHBIX anrebpandyeckux ypaBHeHHNH? 35. B kakoM ciydae cu-cTeMa ypaBHEHHI Ha3bIBaeTCs COBMECTHOH? 36. B kakom ciyyae
CHCTEMa YpaBHEHUIl Ha3bIBaeTCs HECOB-MeCTHOH? 37. B kakoM citydae cucTeMa ypaBHEHHI Ha3bIBaeTcs onpeaencHHon? 38. B
KaKOM cIy4ae CH-CTeMa ypaBHEHHH Ha3bIBaeTcs HeonpeaeneHHoi? 39. Uto Ha3bIBarOT OOMIMM penIeHNeM CHCTEMBI YpaBHE-HHH?
40. Yro Ha3BIBAIOT YACTHBIM pEIICHHEM CHCTEMBI ypaBHeHuil? 41. B uem 3akimouaercs cyTs Metona Kpamepa s pemenus cucteMm
ypaBHeHuid? 42. B kakux cirydasx Helb3s MpUMeHsTh MeTo] Kpamepa nis penienus cucteM ypaBHeHui? 43. [lepeuncnure
3JIEMEHTapHBIC IPe0oOpa3oBaHUs CTPOK MATPHIIBL. 44. 3a-TUIINTE AITOPUTM MeToa ['aycca sl peleHus CUCTEM YpaBHEHUH? 45.
UYro Ha3bIBAIOT paHTOM MaTpunbl? 46. Uto Ha3pIBaroT O0a3ucHBIM MUHOpOM? 47. Kak BBIIOJIIHUTE TPOBEPKY NPABUIBHOCTH PEIICHUS
CUCTEMBI ypaBHEHUI?

Tema 2. Bexropsl.

1. Yto HasbiBatoT BekTopoM? Kakue Ben4MHbI Ha3bIBalOTCS BEKTOPHBIMU? CKassipHbIMU? 2. UTO Ha3bIBAIOT KOOPAUHATAMU
BeKTOpa Ha miockoctu? B mpoctpancTtse? 3. Kak HaiiTi KoopuHATEI BeKTOpa? 3alMIINTE CIOBECHYIO (hOpMyIHUpOBKY U GOpMyIy.
4. Uro Ha3bIBaeTCs MOJYJIeM BekTopa? 3anummTe onpezeneHue u Gopmyary. 5. UTo Ha3bIBaeTCsl €IMHIYHBIM BEKTOPOM? 3aIiinTe
orpezeneHne 1 GopMyIry KOOpANHAT eAU-HUIHOTO BekTopa. 6. Kakue BekTopsl Ha3sBaroTcs paBHEIMEU? [IpuBeaurte mpumep. 7.
Kaxue BeKTOpBI Ha3bI-BalOTCS KOJIMHEAPHBIMU? 3alMIINTE YCIOBUE KOJUIMHEApHOCTH BeKTOpoB. IIpuBenute npumep. 8. Kakue
BEKTOPHI HAa3bIBAIOTCA KOMILTAaHAPHBIMU? 3aMUIINTE YCIOBHE KOMIITAHAPHOCTH BeKTOpoB. IIpuBeaute npu-mep. 9. Uro Ha3bIBaeTCs
HaIpaBILIOIIMMI KOCHHYcaMHt BekTopa? 3anumuTe onpeaenenue u popmynsl. [Ipuseante npumep. 10. Kakue neiictBust MoxHO
BBITTOTHATH Haj Bektopamu? 11. ChopmymmpyiiTe mpaBH-10 YMHOXKECHHUS BEKTOpa Ha YHCIIO0. 3anunImTe GopMyIy.

12. ChopmynupyiiTe MpaBUIIO CIOXKEHUS (BBIYUTAHUS) BEKTOPOB B KoopAnHaTax. 3anummre popmyiy. 13. Chopmynupyiite
rpaduueckue npaBuiia CIOXKEHNs (BBIYUTaHUsT) BEKTOPOB. 14. UTo Ha3bIBaeTCsl CKaISAPHBIM NPOU3BEICHUEM JBYX BEKTOPOB?
3anmmmute onperneneHue U qse popmyisl. [Tpumepst. 15. UTo MOXHO HAXOIWUTH € TIOMOIIBIO CKAISIPHOTO ITPOM3BECHHUS BEKTOPOB.
3ammmure popmyisl. [Ipusenute npumepsl. 16. Chopmynupyiite hu3HdecKkuii CMBICI CKaTSIPHOTO IPOU3BEACHHUS BEKTOPOB.
IIpusenute npumep. 17. Kakue BeKTOpbI Ha3bIBatOTCA yrnopspoueHHbIMU? 18. UTo Ha3piBaeTcs MpaBoil Tpoiikoit BekTopos? JIeBoit
Tpolikoi BektopoB? Onpenernenus u cxembl. 19. Uto Ha3bIBaeTCsl BEKTOPHBIM MTpou3BeieHneM Bektopos? 20. Urto momydaercs B
pe3ynbTaTe BEKTOPHOTO MPONU3BEACHHS BEKTOPOB, a UTO B pe3ynbTaTe cKasipHoro? 21. 3anummTe GopMyITy KOOpIHHAT
BEKTOPHOTO Ipou3BeAeHHs BeKTopoB. [IpuBenute npumep. 22. YTo MOKHO HAXOJHUTh C TIOMOIIBI0 BEKTOPHOTO IPOM3BECHUS
BekTopoB? [IpuBeanTe npumMepsl. 23. UTo Ha3bI-BAa€TCsl CMELIAHHBIM ITPOU3BEACHHEM TPEX BEKTOPOB? 3aluIlUTe ONpeIeIeHUE U
(opmyy B KoopauHaTax. 24. UTOo MOKHO HAXOAUTB C MTOMOIIBI0 CMEIIaHHOTO Tpon3BeieHns BekTopoB? [IpuBenure mpumepst. 25.
3amada o AeNeHUH OTpe3Ka B 33JaHHOM OTHOIICHHUH. 3anuimuTe GopMyITy IS HaXOXKACHHUS KOOPAUHAT TOU-KH IETCHU.
IIpuBenure npumep.

Tewmsbl 3 u 4. Oynkiwys. [penen Gyukuuu. [IponsBoanas Gyukiuu. MccnenoBanue GyHKIHA

1. Yro naseiBaercs ¢pyHkuei? 2. Uto Ha3pIBaeTcst 00macThio onpeneneHus GyHkmun? 3. Uro HazpiBaeTcs rpadpukoM QyHKIuuU? 4.
Iepeuncnure kIaccel OCHOBHBIX 3J€MEHTapHBIX GyHKIuH. M300pasute ux rpaduxu 5. Kak npoBecTu uccienoBanue Ha
YETHOCTh\HEUYETHOCTh PpyHKIMH 6. Kak HalTH TOUKM nepecedeHust rpa-(uka GyHKIUN ¢ KOOPAMHATHBIME OCSIMU. 7. UTO
HasbIBaeTcs acumnroroii? 8. Kakue OpiBatoT acumnroTsl? 9. Kak Haliti BepTukansHble acuMnToTer? 10. Kak HalTH HaKIOHHEIE
acumnTotsl? 11. Uto Ha3eBaeTcs npe-aenoM ¢yHkmmu? 12. Kakoit mopsiok aefcTBUH NpH BEYHCICHUN Ipenena Gyakmum? 13.
Kakue 6bIBaroT BUIBI HEONpEIeIeHHOCTEH IPH BBIYMCIIEHHHU TTpeaenoB? 14. HanumuTe npaBuia pacKpbITUs HEONpeaeaeH-HOCTer
(Bcex). 15. Chopmynupyiite [IpaBuo Jlonurans. 16. Uto HaspiBaeTcs npousBoano# Gyukiuu? 17. Hanummmre mpaBuia
muddepennuposanus. 18. Hanummre Tabmimy nmponsBoxHsix. 19. Kak mpoBoaurces nc-cinenoBanne GyHKIINH HA MOHOTOHHOCTD U
skcTpeMyMsl. 20. Kak mpoBoguTCs nccieoBaHue Ha BBITYK-IOCT\BOTHYTOCTh U OTBICKAaHHE TOUYEK Ieperuda.

Tema 5. HeonpeneneHHslil u onpeaeneHHbi uuTerpan Murterpans

1. Yro HazpiBaeTcs mepBoobpasHoil. [IpuBeante 1-2 nmpumepa. 2. Uto Ha3bIBaeTCs HeoNpeaeIeHHBIM HHTe-TpaioM. 3. CBoiicTBa
HEOTIpe IeNICHHOT0 HHTerpana. 4. Tabimia OCHOBHBIX HHTErpasoB. 5. PacckaxuTe 00-IIyr0 cXeMy OTBICKAHHSI HEOTIPEEIICHHOTO
uHTerpana. 6. Kakue MeToasl HHTETpupoBaHus Bbl 3HaeTe. [Ipu-Bequre 1-2 mpumepa ¢ IpUMEHEHHEM METO0B HHTEIPUPOBaHHUS. 7.
Kaxwe cnieruanbsHble Kiaacchl QYHKIUH pacCMaTPUBAIOTCS IPH MHTErpUpoBaHuy. 8. PacckakuTe mocienoBaTenbHOCTb ASHCTBHI,
HEOOXOAMMBIX JUTS TIPEJICTABICHHS PAIIHOHAIBHOI Ipo0H B BUIE CYMMBI ITPOCTEHIINX dIIeMEHTapHBIX Ipobeil. [IpuBeante
npumep. 9. Kakue npueMsl NpUMEHSIOTCS Ul HHTETPHPOBAHUS HppanuoHanbHbIX GyHkuui. [Ipusenute npumep. 10. Kakue
HpHEMbI IPUMEHSIOTCS 1715l MHTETPUPOBaHUS TPUrOHOMEeTpHueckux GpyHkuuii. [Ipuseny-Te mpumepsl. 11. Uro HazsiBaeTcs
onpezeneHHsM uHTerpasiom. [puseaure 1-2 npumepa. 12. Cpoiicta onpenenenHoro unrerpana. 13. Kak npooaurcs
BBIYHCIICHHE ONPEICICHHOTO HHTErpaia. B uem oTnmane mpuMeHeHNs METOI0B MHTETPUPOBAHUS B HEONIPEIECTICHHOM 1
onpenenenHoM unrterpaiue. [Ipuseaute 1-2 npumepa. 14. Kakue reomeTpuueckue NpUiIoKeHUs ONMPeaeIEHHOTO HHTETpaia Bbl
3Haere. 3anummuTe Gop-myusl. [Ipusenute 1-2 npumepa BEIYUCICHUH.

Tema 6. luddbepeHtmanbHple ypaBHEHUS

1. Uro Ha3bIBaeTcsa anddepeHaabHeM ypaBHeHHeM? 2. UTo Ha3bIBaeTCs perieHneM nuddepeHnuansHoro ypapaenus?.3. Kakux
nopsiakoB ObiBatoT JIY? 4. Kak onpenenuts nopsipok Y ? 5. Ilepeuncnure Tuns 1Y 1-ro nopsaxa. 6. 3anummure 1Y 1-ro nopsaka
B 00mieM Buze (popmyinsr). 7. Onmmure MeTox pemmenns 1Y ¢ pa3neneHHBIME epeMeHHbIME. 8. Onmmute Meton pemeHus Y ¢
pa3AeIAIoIUMKCS NEPEMEHHBIMU. 9. OnuiuTe MeTo] perieHus ogHopogHoro Y 1-ro nopsaka. 10. Onumure MeTos peleHus
muHerHoro 1Y 1-ro nopsaka.




11. Onumute metox pemenus Y beprymmu. 12. Tlepeuncnure popmsl 3amucu pemenus Y. 13. Uro Ha3pBaeTcsa oOmmM
pemerreM JIY? 14. Uro Ha3piBaeTcs oommM uaterpanom JIY? 15. Uro Ha3piBaeTcs yacTHBIM perienneM 1Y ? 16. Uto Ha3bIBaeTCs
4yacTHBIM HHTerpanom JY?

Tema 7. Hucnossle psaabl. @yHKIMoHANbHBIE psAAbL. Pagsl @ypre.Panbl

1. Yucnossle psaabl. OcHOBHBIE onpeneneHus. CXoasuiecs U pacxoasInecs YUcIoBble psabl. 2. HeoOxoquMblil mpu3Hak
CXOJIUMOCTH YHCJIOBOro psija. JlocTaToYHble MPU3HAKH CXOAUMOCTH 3HAKOMO-CTOSHHBIX YHCIOBBIX PAJOB: IPU3HAK CPABHEHHUS 110
BEJINYMHE, TPEIeTbHBIN IPU3HAK CpaBHEHN:, Npu3Hak Jlanambepa, paankansHbIH npu3Hak Komm, nHTerpansHeiil mpr3Hak Ko,
3. 3HaKomepeMeHHbIC YUCIOBBIE psasl. Teopema JletiOHuIa. AGCONIOTHAS U YCIOBHAS CXOAUMOCTD 3HAKOIIEPEMEHHBIX PSAAO0B. 4.
Oynkimo-HanbHbIe psiabl. Touka 1 0061acTh cxoxuMocTH GyHKIMOHAIBHOTO psifa. S. Crenenusle psaasl. Teopema Abe-s o
CXOIMMOCTH CTETICHHOTO psiia. OOIaCTh CXOIMMOCTH CTEIIEHHOTO psina. CrocoOBI MOCTPOSHHS 001a-CTH CXOIUMOCTH CTEIIEHHOTO
psna.

6. Paap Teitnopa u Maxnopena. Paznoxxenue GyHKUNN B CTENEHHON PA.

7. Ilpunoxenns psanos. [IpubiarkeHHbIC BBIYUCICHHS ONPEEICHHBIX HHTETPAJIOB C IOMOIIBIO PSIJIOB.

6.2. TeMbI NHCEMEHHBIX PadoT

KonrtponbHas padota: CJIAY, BEKTOPBI, IPEACH, TPOU3BOIHAS, HCCIACTOBAHNE (DYHKITHHA
KontponsHas pabora: uHTETpaNEl, 1UddepeHInaNbHbIC YPAaBHEHNS, PSB!

6.3. ®oH/1 OLICHOYHBIX CPEACTB

OK3aMeHaIMOHHBIE BOIIPOCHL

1.1. Marpuusl. Buasl matpun. eticteus Haa marpunamu. Onpenenurend. Beranciaenue onpeaenureneii 2 u 3 nopsiaka. Bei-
YlCJIeHHE ONpeAenuTenell BRICIMX nopsakoB. [Ipusectu mpumepsl.

1.2.Cuctembl TMHEHHBIX ypaBHEHHMH (OCHOBHBIE MOHATHS). Metos! pemenus CJIY. Meron Kpamepa. Merox 'aycca. [Ipuse-ctu
HIpUMEpPHI

1.3.BekTop, OCHOBHBIE MOHATHUS (MOLYJIb BEKTOPA, KOOPAWHATHI BEKTOPA, HANPABIISIONINE KOCUHYCHI BEKTOpa). Buibl BEeKTO-poB
(enMHUYHBIN, HYJICBOW, KOJUTMHEApHBIC, paBHbIE). JleiicTBUs Haa BekTopamu. [IpuBecTr mpumepsl

1.4.CxanspHOe IPOM3BEICHNE BEKTOPOB (ONpeesieHre, OCHOBHEIE ()OPMYJIIBI, MEXaHWIECKIH CMBICT, APYTUE IPUITOKECHNUS).
IIpuBectu npumepsl

1.5.BexTopHOE MpoHU3BeICHNE BEKTOPOB (OINpeiesicHHe, OCHOBHBIE (pOPMYJIbI, TeOMETpHIeCcKHii cMbIci). [IpuBecTi npruMepsl
1.6.CmemiaHHOE ITPOM3BEICHIE BEKTOPOB (OIIpeieIeHHe, OCHOBHBIE (hOPMYJIBI, TeOMETPHUIECKUil cMBbICI). IIprBecTr IprMepsI
2.1.®@ynknus. Obmacts onpeneneHns. OCHOBHBIC MIEMEHTapHbIE (PyHKINH, UX rpaduKu, 00JIaCTH OIpeeNIeHNs U 00IacTH
3HaueHuil. [IpuBecTu npumepsl

2.2 .Ilpenen GyHKIUH, onpenesieHue, cCBoMCTBa. [Topsmok NeicTBUI MK BEIYUCICHUH TIpeena GyHKIH. be3ycnoBHbIe ome-parun
HaJl 0ECKOHEYHO OOJIBIIMMHY M OECKOHEYHO ManbIMi (GyHKIusIMU. Bunbsl Heonpenenennoctel. [IpaBuma packpbITis
HeomnpezaeneHHocTel. [IpuBectu npumepsl

2.3.3agauu, IpUBOIAIIME K TOHATHIO IPOU3BOAHOI. [Ipon3BoaHas GyHKINH, ee onpeeseHe, TeOMETPHUECKIH 1 MeXaHNIe-CKHUI
cMbIc. CBSA3b MeXITy HellpepbIBHOCTHIO U muddepennnpyeMocTrio ¢pyHKmu. [IpuBecTH mpuMepsI.

2.4.ITponsBoHas CyMMBI, Pa3HOCTH, IPOM3BEICHHUS U YacTHOTO (yHKIMH (mpaBmia quddepennuposanns). [Ipusecta mpuMe-phl.
2.5 IlpousBoaHas COXKHOW (pyHKUKH. Tabmuna nporu3BOAHBIX OCHOBHBIX dJIEMEHTapHBIX (PyHKUHUi. [IpuMephl OThICKaHUS
MPOU3BOIHBIX.

2.6.JIorapudmmuaeckoe quddepernupopanme. O6mas cxema, popmyina. [Tpusectn mpuMepsl.

2.7.IIpaBuna Jlonurans. PackpbiTue pa3nuyHbIX HeonpeaenaeHHocteil. [Ipuectn npumepsl.

2.8.06sacTh onpenenenus GpyHkiun. OnpeneieHne, IpUMephl OTBICKAHUS 00JaCcTH ONpPEAeTICHUS Pa3HbIX QYHKIHHA (CTENeH-HOH,
JIpOOHO-PaMOHATIBHON, HPPAMOHATIBHON, TOKa3aTeIbHOH, TOTapu(MIIECKOH, TPUTOHOMETPHIECKOH, 00paTHON TpH-
TOHOMETPUYIECKOIH).

2.9.HenpepbiBHocTh hyHKIMHA. OXHOCTOPOHHHE Mpeeibl. Teopema 0 paBeHCTBE OAHOCTOPOHHUX MpeeoB. OnpeneneHus
HempepbIBHOH (yHKIMY B Touke. HenpepsiBHOCTS GyHKIMU Ha oTpe3ke. Kimaccndukanus Touek paspsiBa. GpyHkuu. [Ipusectu
HPUMEpEI.

2.10.AcumnToTsl rpaduka ¢pyskiun. Onpenenenue, npuMmepsl. OTbICKaHNWE BEPTHKATIBHBIX, HAKIIOHHBIX TOPU30HTAIBHBIX
acumnToT rpaduka ¢pyHkuuu. [Ipusectn npumepsi.

2.11.Bo3pactanue u yosiBanue Gynkmuu. OnpenencHus, TpuMepsl. HeodxoauMoe 1 10cTaTOYHOE YCIOBHE MOHOTOHHOCTH,
reoMeTpuueckuii cMbICH. [ToHATHE SKCTpeMyMa (pyHKIUH. Y CIOBHE CYIIECTBOBAHHSA 3KCTpeMyMa. KpHuTiaeckne TOUKH IepBO-To
pona. IlepBoe u BTOpoe I0CTaTOYHBIE yCI0BHs IKcTpeMyMa (yHkuuu. Hanbonblee n HauMeHblilee 3HaueHHe GpyHKIMU Ha
orpeske. [Ipumeps! ncenenoBanus GpyHKIMHA HA MOHOTOHHOCTD M SKCTPEMYM.

2.12.Anrroput™ nccenoBanus (pyHKIMK U TOCTPOSHHE MakeTa ee rpaduka. Obmias cxema uccienoBanus QyHkiun. [loctpo-eHne
rpauKoB JpoOHO-PAMOHANBHBIX, TOKA3aTENbHBIX, Jorapudmuueckux GyHkuuid. [Ipumepsl.

OK3aMeHaIMOHHBIE BOIPOCHI

2.13.IlepBooOpasnas ¢pynkmmu. Heonpenenennsiit naTerpai. CBOHCTBA HEOMPEACICHHOTO HHTETpaa.

2.14. Tabnuna uaTerpanos. [IpuMeneHne TaOIHIB ¥ CBOMCTB HHTErpasia OKa3aTh Ha IPHMEpax

2.15. Metoa 3aMeHBbI IepeMEeHHON (METO MOJICTaHOBKH). [IpuBecTH mpuMepsl

2.16. Meton uHTerpupoBaHus mo yacTsm. [IpuBecTu npumepst

2.17. UnTerpupoBanue (yHKINH, COIEpKaIINX KBaApaTHEIN TpexwieH. [IpuBecTn mpumepst

2.18. MuTerpupoBaHue ApoOHO-pallMOHANBHBIX QyHKIU. IIpuBecTH TpHMepEI

2.19. NnTterpupoBanye UppalOHANIBHBIX (yHKIMH. [IpruBecTH npruMepsbl

2.20. MHTerpHpoBaHie TPUTOHOMETPHUIECKUX (QyHKIHA. [IprBecTn npumeps

2.21. Onpenenennslit naTerpan. OcHOBHBIE MOHATHA. CBOMCTBA ONPEAEIEHHOTO HHTETpaa.

2.22 BplyrcineHue onpeaeieHHOro HHTerpaia. 3aMeHa IepeMEeHHON B ONpeIeICHHOM HHTerpane. IHTe-rpupoBaHue 10 YacTsSIM B
omnpezeneHHoM uHTerpane. IlpuBectn npumepsl

2.23. IlpunoxeHus onpeaereHHoro nuaTerpana. [Inomans mnockoi ¢purypsl. nuHa nyru. Beruciaenne 00peMoB




2.24. HecoOCTBEHHBIEC HHTETPAIIbI

2.25. Tuddepennnanphsie ypaBaenus. Onpenencuue, pemenne Y, Buast Y.

2.26. TuddepeHnnanbHbie ypaBHEHUS IepBOro nopsaka. OcHOBHbIC OHATHSA, BUALL 1Y . TIpumepst

2.27. Pemenue 1Y ¢ pa3gensromumucs nepeMeHHsIMu. Pemenue oqnopoasoro Y nepsoro nopsaka. Ilpumepst

2.28. Pemenue nuneitnoro Y nepsoro nopsaka. Pemenne 1Y bepuysnu. [Ipumepst

2.29. Jluneiinele oxHopoansie auddepeniuansueie ypapaenus Broporo (JIOJ[Y) nopsiaka ¢ mocTOsHHBIMU KO3 UIIMEHTaMH.
JIOY n-mopsinka ¢ TOCTOSHHBIMA KodddurmenTamu. [Ipumeps

2.30. Jluneitnsle HeonHOpOAHBIE MU Depernuanbable ypasHeHust (JIH/]Y) Broporo nopsaka ¢ mocTOSHHBI-MH KOG QUITHCHTAMH.
Haxoxxnenne yactroro pemenus JIHAY. [Ipumepst

3.1. Yucnossle paasl. Onpenenenne. Yactimaaeie cymmel psina. Cymma psga. CBoiicTBa 9HCIIOBBIX psAnoB. HeoOXoMuMEbli Ipr3HAK
CXOJIUMOCTH U JIOCTATOYHBIN MIPU3HAK PACXOAUMOCTH.

3.2. [Tpu3Haku CXOIUMOCTH 3HAKOTIOJIOKUTEIbHBIX YUCIOBBIX psioB. [Ipuznak anambepa. Pagukansublil mpusnak Koy,
Wnrerpanbusiii npusnak Komm. [TpusHaku cpaBHenus. [Ipumepsr.

3.3. 3naxonepemenHsie psasl. Onpenenerne. [Ipu3Hak JleiiOauIa. AOCOTIOTHAS M yCIOBHAS CXOAUMOCTD psafa. [IpumMepsr.

3.4. OynkumoHansHble psaabl. Onpeaenenne. Touka cxogumocT. O6macth cxoguMocTd. OThICKaHHE 001a-CTH CXOAUMOCTH
(yHKIMOHANBHOTO psina. [Ipumepsl.

3.5. Crenennsle psaasl. Onpenenenue. Pannyc u nHTEpBai CXOAMMOCTH cTeleHHOro psiaa. OThICKaHNE HH-TEpBaJIa CXOJUMOCTH
CTeNEeHHOro psaa. Ilpumepst.

3.6. Paznoxenue QpyHKimii B cTeneHublie psabl. Psaasl Teitnopa u Maknopena. OnpeneneHust, OTIHYHsL. AJI-TOPUTM Pa3I0KEeHUS
(GyHKIUM B cTeneHHOH psifi. DopMyIIbl pa3ioxkeHHs: OCHOBHBIX (QyHKIuit B psiy Mak-nopena. Pasnoxenne mo6oi GpyHKIMH B psiz
Teitnopa u B pan Maxnopena. [Ipumepsr.

3.7. IlpuMeHeHHe CTEIeHHBIX PSAAOB IS MPUOIIKEHHBIX BBIYUCICHNH (3HaUCHUE (DYHKIHH, OTIpe/Ie/ICHHBIC HHTETPAIbI,
muddepeHnnanbHble ypaBHeHus ). [Ipumepst.

3.8. Pans Oypee

3.9. Unterpan Oypoe

4.1. DnemMeHTHl TeopuH (PyHKIIMHA KOMIUIEKCHOTO NiepeMeHHOro. [peaen, HenpepbIBHOCTD, AU GepeHIINpO-BaHle, HHTETPUPOBAaHHUE
OKIL

4.2. Psibl B KOMIUIEKCHOM IUIOCKOCTH.

4.3. Boruet QpyHKIIMH

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEJCTB

HepequL KOHTPOJIBHBIX BOIIPOCOB 110 TEMaM, KOHTPOJIbHBIC pa6OTI)I, 9K3aMCHAIIUOHHBIC BOTIPOCHL

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYHEHWE JUCIIUIIJIMHBI (MO JYJISA)

7.1. PexoMenayemas JiuTeparypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBI, 3arnaBue W3natensctBo, | Kon-Bo On. agpec
JI1. | Hunaues Bericias matematika: Y4eOHHK 15 Mockaa: 392
1 [B.C. BY30B Bericmas mkona,
2007
JI1. [[Tucemennslit | KoHcnekT nekuii no BeICIIEH Mocksa: 248
2 | A.T. MaTeMaTrke. [1oHBIH Kypc: yaeOHOoe ANPUC-
mnocobue IMPECC, 2010
7.1.2. JlonoHUTEIbHAS JUTEPATypa
ABTODBI, 3ariaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | MatimpimeBa | AuddepeHmansHble ypaBHSHHS: Bbparck: bpI'VY, 56
1 [O.A VYuebHoe nmocobue 2009
JI2. | Janko ILE. Bricmias MaTtematka B ynpakHeHUsAX 1 | Mocksa : 290
2 3amadax. B 2-x 4.Y.2: yue6Hoe nocobue |"Onukc 21 Bex",
JIJIS1 BY30B ,2003
JI2. | Hauko ILE. Bricmas matemaTHka B ynpakHeHUsIX 1 | Mocksa : 284
3 3agadax. B 2-x u.Y.1: yueOHoe nocobue |"Onukc 21 Bex",
JUJIS1 BY30B ,2003
JI2. | EmenpsiHOBa | MHTeTrpHpOBaHue GYHKINI OIXHOMH Bbparck: bpI'VY, 36
4 |H.B. MIepEeMEHHOI: yaeOHoe mocodne 2013
JI2. | EmensstHOBa | MaremaTuka. B 2 4. Yacts 1: yuebHoe Bparck: bpl'Y, 1 https://ecat.brstu.ru/catalog/Yae6usre
5 |H.B. nocobue 2021 %20u%?20y4e6H0-MeToauueckue%o
20mnocobus/Matemaruka/EmenpsHoBa
%20H.B.Matematuka.%
204.1.V11.2021.pdf

7.1.3. MeTonuueckue pa3padoTku

ABTOpBI,

3arnasue

W3parenncTBO,

Koi-Bo

Omn. agpec




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI3. | EmenssiHOBa | PackphiTHE HeolpeneneHHOCTEH B Bbparck: bpI'VY, 201
1 [H.B., npeaenax: MeToguueckue yKka3aHus 2009
JlaproHoBa
Or.
JI3. | barunoBa MaremaTuka. Teopust GpyHKIHIt Bbparck: bpI'VY, 105
2 |T.T., KOMILJIEKCHOH MepeMeHHO: 2010
Bexuposa METOANYECKUE YKAa3aHUS
P.C., Caaksan
KT.

7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 [ Microsoft Office 2007 Russian Academic OPEN No Level

7.3.2 llepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | «YHuBepcuTeTCcKas 6ubnuoreka online»

7.3.2.2 | DnekTpoHHbIH KaTanor oubianoteku bpl'y

7.3.2.3 | OnexrponHas 6ubnuorexa bpI'yY

7.3.2.4 | HanmoHnasnsHas 3nekTpoHHas oudnnorexa HOb

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI (MO YJIA)

Aymuaropust Haznauenue OcHalueHue ay TMTOpHA Bupn 3anatus
0001* AynuTopus s YuebHas mebenb KP
MPAKTHYECKUX 3aHATHI
0002* JICKIIMOHHAS 8y TUTOPHS VYyeOHas Mebenp KP
0004* ayIUTOpHs IJIs VYueGHast Mmebens
CaMOCTOSITENBHOM PaboThI O6opynosanue: 10-I1K 15-2500/H67/4Gb (mornTop TFT19 Samsung);

npuntep HP LaserJet P2055D

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

OOyuarommuiicst JOMKEH pa3paboTaTs COOCTBEHHBIH PEXXUM PABHOMEPHOTO OCBOCHUS JUCHUILIUHBL. [10AroToBKa CTYAEHTa K
HpPeACTOSIIEH JIEKIUU BKITIOYAeT B ce0s psAJ BaKHBIX MTO3HABATEIbHO-IIPAKTUUECKHUX ITATIOB: ~UTCHUE 3allCcel, CIeNaHHbIX B
TpoIecce CIyNIaHus ¥ KOHCIIEKTUPOBAHMS TPEIBIAYIIEH JIEKINH, BEIHECEHUE Ha TOJIS BCETO, YTO TpeOyeTcs IpH AadbHeHen
paboTe C KOHCIIEKTOM H y4eOHUKOM; ~-TeXHHIEeCKoe 0(OpMIIEHNE 3alHcel (1o [4epKuBaHNe, BEIIETICHIE TTT1aBHOTO, BEIBOJIOB,
JIOKa3aTeNbCTB); -BBIMOTHEHNE IPAKTUYECKUX 3a1aHUi IpenoaBaTeNs; -3HaKOMCTBO C MaTepHaIoM HPeACTOSIIEeH IEKIIUH 110
YYEOHUKY U JIONOJIHUTENBHOM JInTeparype. AKTHBHas paboTa Ha JIEKIHH, €€ KOHCIIEKTUPOBAHUE, IPOyMaHHas,
IleJICHANPaBIICHHAs, CHCTEMAaTHIECKas, a IIIaBHOE - T0OPOCOBECTHAS U IIyOOKO OCO3HAHHAs MOCIEAyoImas padoTa Haj
KOHCIIEKTOM - B&XKHOE yCJIOBHE YCIEIIHOTO O0y4eHHS CTyJCHTOB.

I[TpakTHyeckoe 3aHATHE [0 MaTEMaTHKE TIO3BOJISIET CTYICHTY OoJiee TiTy0oKO pa3o0paThCs B TEOPETHIECKOM MaTepuae 1
OIIPEIETNTh CEepHl €To MPAKTHIECKOro MpuMeHeH!s. OCHOBHAS IeNTb MPAKTHYECKOTO 3aHATHS — PA3BUTHE CAMOCTOATEIILHOCTH
ctyzneHTa. [ToaroToBka K MpakTHUECKUM 3aHATHAM COCTOUT B IOOPOCOBECTHOM aHAIIN3E TEOPETUIECKOTO MaTepralla, COCTaBICHIH
KPaTKHUX CIPAaBOYHUKOB, CJIOBAPHKOB, CXEM, alropuTMOB. Kpome Toro, Bce AoMallIHUE 3aAaHHs K IPAKTHYECKOMY 3aHSITUIO
JIOJDKHBI OBITH BBITIOJIHEHBI, JIN0O ITOTOTOBIICHBI BOIIPOCHI IIPENOIaBATENIO, PACKPBIBAIOIINE TPYIHOCTH B OCBOCHHHU y4EOHOTO
Marepuana.

KoHTponbHbIE MEPOIPHATHS IPEACTABIAIOT CO00I cr1oco0 MPOBEpKH 3HAHUI CTYAEHTA, €r0 yMEHH U IpeIoNaraloT MICEMEHHBIE
OTBETHI Ha TIOCTABJIEHHBIE BOMPOCHL, THOO CaMOCTOSATENBHOE BBIMOIHEHUE NIPAaKTUUECKHX 3aJaHuil. ITonroToBka Kk KOHTPOIBHBIM
MEpOIPHUATHSIM COCTOUT B OTBETCTBEHHOM BHIITOJTHEHUH BCEX JOMAIIHUX 3a/IaHUH 110 AUCIMIUIMHE M CAMOCTOSATEIILHON TIPOpaboTKe
OCHOBHOH U JOIOJIHUTENILHOM JINTEPATYPBIL.

HaubGonee npoayKTHBHOM SBIISETCS caMOCTOsITeNIbHAs paboTa B OubIHoTeKe, T1e JOCTYITHBI OCHOBHBIE U AONOTHUTEIbHbIE
MEYaTHBIE U SIEKTPOHHbIE HCTOYHUKY. IIpH BBIOTHEHUN IPUBEAEHHBIX BhILIE PEKOMEH AUl MOATOTOBKA K 3a4€Ty U dK3aMEHY
CBEZIETCS K IOBTOPEHUIO U3YYEHHOI'O M COBEPIIEHCTBOBAHUIO HABBIKOB IPUMEHEHHSI TEOPETUUECKUX TIOJI0XKEHUHN U Pa3IMUHBIX
METO/OB PELIEHHS K CTAHJAPTHBIM U HECTAHAPTHBIM 3aJaHUSIM.
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