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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:

|BI.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

Wmxenepnas rpaduka

223

OCHOBBI METPOJIOTUH, CTaHAAPTU3allHUH, CepTI/Iq)I/IKaI_II/II/I 1 KOHTPOJIA KaueCTBa

224

Teopernueckas MexaHUKa

3. KOMIIETEHIIUA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUTLITUHBI

(MOZYJISA)

OIIK-1: Cnocoden pemiatrs 3aa4mn HpO(i)eCCl/IOHa.HLHOﬁ AeATEIbHOCTH HA OCHOBE UCITOJIB30BAHUA TEOPETUIECKUX U

MPAKTUYCCKUX OCHOB €CTCCTBCHHBIX U TEXHUYECCKUX HAYK, 2 TAK/KEC MATEMATHYCCKOI0 almapara

Nuaukatop 1

OIIK-1.2 Pemaer HWHXXCHCPHBIC 3a/la4U C UCITIOJIb30BAHUCM 3HaHUI TCXHUYCCKUX, SKOHOMUYCCKHUX HAYK U
MaTeMaTU4€CKOro amnrapara.

B pesyibTare ocBOeHUS JUCHMILINHBI 00y4alOLUMIICH N0/IKEH
3.1 |3narn:

3.1.1 | - TeopeTHUeCKUEe OCHOBBI JIMHEHHO aJre0phl, MAaTeMaTHYECKOTo aHan3a, TH((HepeHINaTbHOTO W HHTETPAIBHOTO
HCYUHUCIICHNUS; SIEMEHTHI TEOPHH OOBIKHOBEHHBIX AN (GEepeHITNATRHBIX YPaBHEHNH, B 00beMe, TOCTATOYHOM JUIS H3YICHHS
€CTECTBEHHOHAYYHBIX JUCIHUIUIMH HA COBPEMEHHOM HayYHOM ypPOBHE;

3.2 | Ymerh:

3.2.1 | - ucnonb3oBaTh MaTEMAaTUUECKUN amnapar Ul peLIeHUs] HHKEHEPHBIX 33a4, CTPOUTh MaTEMATUUECKUE MOJIENIN
($u3nUecKuX SBICHUN, XUMUIECKHUX MPOLECCOB, SKOJIOTHIECKUX CUCTEM, aHAIM3UPOBATh PE3YIIbTAThl PEILICHUS
KOHKPETHBIX 33124 C IIeIbI0 NOCTPOCHUS O0JIee COBEPIICHHBIX MOIENIEH, aHAIN3UPOBATh PE3YIBTATHI HKCIIEPUMCHTA;

3.3 | Bragern:

3.3.1| - meTopamu nudepeHIUpPOBaHUs U HHTETPUPOBAHUS (PYHKIIH, OCHOBHBIMU aHAJTUTUYECKUMH U YACICHHBIMU METOJaMU
pemeHus anredpamdeckux U qudhepeHInaTbHbIX YPaBHEHHI 1 UX CHCTEM.

4. CTPYKTYPA U COAEPKAHUE JUCIMIIJIMHBI (MO YJIST)

Kon Bun HaumenoBanmue pasnesioB u | Cemectp / | HacoB | Kommneren- | Jluteparypa | Uurte | [Ipumeyanue

3aHATHS | 3aHATHSA TeM Kypce 11701 PAaKT.
Paznen |Pazpen 1. DiemMeHThI
JIMHEHOI M BeKTOPHOM
ajaredpbl
1.1 Jlex Martpuiibl 1 1 1 OIIK-1 JIT.1 1 Jlexuusi-
onpenenutenu. CucTeMsl JI1.2J12.2J13. 6ecena OIIK-
JHHEHHBIX anre0pamdecKux 2 1.2
ypaBHenuii (CJIAY)
1.2 Jlex BexTopsl 1 0,5 JI1.1J12.2 0 OIIK-1.2
1.3 IIp JeiicTBUs Ha MaTpULIAMHU. 1 2 OIIK-1 JI1.1J12.2J13. 0 OIIK-1.2
Brrunciienue onpenenureneii. 2
Pemenue CJIAY. Onepanuu
HaJl BEKTOPaMH
1.4 DK3aMeH 1 3 OIIK-1 0
Pazmen |Pazgen 2. MaremaTuueckuit
aHAJIN3




2.1 Jlex Oynxuus. [penen GpyHKIuM. 1 0,5 OIIK-1 J1.1 0 OIIK-1.2
IIpoussoaHast QyHKIIHH. JI1.2J12.2J13.
1
2.2 Jlex Uccnenosanue ¢pyHKIni 1 0,5 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.2
2
23 IIp Beruucnenue npegenos. 1 2 OIIK-1 JI1.1J12.2J13. 1 Pa6ota B
IpouseonHas. MccnenoBanue 1 MaJTbIX
byHKITI rpymnmax
OIIK-1.2
24 Kontp.pa | CJIAY, BekTOpSHI, Ipeen, 1 0 OIIK-1 J12.2J13.1 0 OIIK-1.2
0. MIPOU3BO/IHAS, HCCIIEOBAHUE JI13.2
GbyHKIUI
2.5 Cp camocTosTeNbHas paboTa 1mo 1 120 OIIK-1 JIT.1J12.2J13. 0 OIIK-1.2
pasneny 1
2.6 Jlex Heonpenenennslii u 1 1 OIIK-1 JI1.1 0 OIIK-1.2
ONpE/ICIICHHBI HHTETPpa JI1.2J12.1
J12.3
2.7 Jlex Juddepennmansapie 1 0,5 OIIK-1 JI1.1 0 OIIK-1.2
YpaBHEHUS JI1.2J12.1
2.8 IIp Wurerpuposanue. Pemenue 1 2 OIIK-1 JI1.1J12.1 0 OIIK-1.2
TuQepeHIInATEHBIX J12.3
YpaBHEHHUN
2.9 Cp camocTosTeNbHas paboTa 1mo 1 77 OIIK-1 JIT.1J12.1 0 OIIK-1.2
pazneny J12.3
2.10 Kontp.pa | NnTerpansi, 1 0 OIIK-1 0 OIIK-1.2
0. nuddepeHInaTbHbIe
YpaBHEHHS
2.11 Ox3amen | IloaroToBka k sK3aMeHy 1 6 OIIK-1 0 OIIK-1.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MA

O0pa3oBaTelIbHbIC TEXHOJIOTUH C UCTIONB30BAHUEM aKTHBHBIX METOJIOB 00yUYCHHUS (JICKIHs — Oecena)

TexXHONIOTHs KOJJICKTHBHOTO B3aMMOJICHCTBHS (paboTa B MAJIBIX IPYIITax) (CaMOCTOSATEIBHOE H3YYCHHE 00YJarOIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAIIBIX TPYTINaX, Jae€T BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B padoTe,
NPAKTAKOBATh HABBIKK COTPYAHUYECTBA, MEKIUNIHOCTHOTO OOIICHUS )

TpaauunonHas (penpoayKTHBHAs) TEXHOJIOTH (IIPENOAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHEHUS 3a1aHUs,
HaOIOaeT 3a BBITOJIHCHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHOMOrUs AUCTAHIMOHHOTO 00y4eHHs (TIOIydeHHe 00pa30BaTeNbHBIX YCIYT 03 MOCEIIeHHs] YHIBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKaLUKU (EKTpOHHAs nouTta, IHTepHeT U Ap.))

6. ®POH/JI OHEHOYHbIX CPEJACTB

6.1. KonTposbHble BONPOCHI M 3aJaHUs

IlepeueHb KOHTPONBHBIX BOIPOCOB

Tema 1. Marpuusl 1 onpenenureny. CuCTeMbl TUHEHHBIX anredpandeckux ypaBHenuit (CJIAY).

1. Uro Ha3pBaeTcs Matpureii? 2. Kak o6o3HagatoT Matpunsl? 3. Uto Takoe 3neMeHT MaTpuisl? 4. [IpuBe-anTe mpruMeps
YHCIOBBIX MAaTPUIl PA3HBIX Pa3MepHOCTEl. YKaXUTe pa3MepHOCTH I KaxkaoH. 5. UTo Takoe riaBHas JUaroHaidb MaTpuisl? 6. J[se
MaTpHUIbl HAa3bIBAIOT PaBHBIMH, ecnu...? 7. Kakyro maTpuily Ha3eiBatoT kBaapatHoil? [IpuBeante npumep. 8. Kakyro matpuiy
Ha3bIBaIOT AuaroHanbHoi? Ilpusenure npumep. 9. Kakyro Matpuiy HasbiBatoT eauHuuHoi? Ipuseaute npumep. 10. Kakyro
MaTpully Ha3bIBarOT TpeyronbHoii? [Ipuseaure npumep. 11. Kakyro Matpunyy HassiBaroT TpanenueBuaHoii? Ilpusenure npumep. 12.
Uro Takoe matpuna-ctpoka? [Tpuseaure npumep. 13. Yto Takoe matpuna-ctonden? [Tpuseaure npumep. 14. [lepe-uncnute
JeHCTBHSA, KOTOPbIE MOXKHO BBINOJIHAT HaJl MaTpuuamu. 15. Chopmynupyiite IpaBUiIo yMHOXE-HHS MaTPHIbI Ha 4Ucio. 16.
ChopmynupyiiTe nmpaBmiio CIOKEHUs (BauTaHus ) Matpuil. 17. Kakue MaTpu-11bI MOXKHO CKIIaJIbIBaTh(BhauTaTh)? 18. Kakue
MaTpHUIB MOKHO yMHOXkaTh? 19. IlpuBenure npumep ymHo-xeHus MaTpuLl. 20. Chopmynupyiite IpaBUIO TPAaHCIIOHUPOBAHHS
Matpuil. 21. Uro Ha3biBaeTcs onpeaenu-renaem? 22. ChopmyaupyiiTe mpaBuiio BBIYUCICHUS ONPEACITUTENST BTOPOTO MOPSIKA.
[MpuBeaure npumep. 23. M300pasute cxemMy A BBIYACICHUS ONPEACTUTENS TpeThero nopsaka. [Ipusenure npumep. 24. Chop-
MyJUpPYHTE BOCEMb CBOMCTB onpenenurens. [lpuseaure npumMep it Kaxxaoro cBoicTsa. 25. [Ipuseaure npumMep onpenenuTens
BBICIIIETO MopsiAKa. 26. UTo Takoe MUHOD dyieMeHTa MaTpulbpl? 27. UTo Takoe anred-pandeckoe JOMOTHEHUE dIeMEHTa MaTpHLb?
28. Haiigure anrebpandeckoe JIOMONHEHHE JUIs JIeMEHTa a23 U3 IIPUIyMaHHOTO BaMH OIPEJEINTENs BEICIIETO IopsiaKa. 29.
CcopmymupyiiTe IpaBrIIO IS BEIYUCIICHUS onpenenuTens aroboro mopsaka. 30. CoctaBbTe opMyity (TONbKo hopMyiy!) s
pa3noxeHus IpuIyMaH-HOro Bamu onpenenuTens mo 31eMeHTaM 1t060it ctpoku unu cronbma. 31. B mpunymanrom Bamu onpene-
JIUTEIIe HAKOTIUTE HYJIH B JIIO0OH cTpoke min cTojbue. 32. Uto Ha3bIBaeTCs CUCTEMOM JIMHEHHBIX alireOpan-uyeckux ypaBHeHui? 33.
3anummuTe CUCTEMY JTMHEHHBIX alreOpandeckux ypaBHEHUH B MaTpiaHOH (opme. 34. UTo Ha3BIBACTCS PEIICHUEM CHCTEMBI




JMHEHHBIX anrebpandeckux ypaBHeHui? 35. B kakoM ciydae cu-cTeMa ypaBHEHUH Ha3bIBaeTcs COBMECTHOH? 36. B xakoM ciydae
cHucTeMa ypaBHEHHI Ha3bIBaeTCs HeCOB-MecTHO? 37. B kakoM ciiyyae cucteMa ypaBHEHHH Ha3bIiBaeTcs ornpeneieHHoi? 38. B
KaKOM cIyJae CH-CTeMa ypaBHEHHH Ha3bIBaeTcs HeonpeaenaeHHoi? 39. Uto Ha3bIBAaIOT OOIINM penIeHHEeM CHCTEMBI YpaBHE-HHH?
40. Yro Ha3BIBAIOT YACTHBIM PEIICHHEM CHCTEMBI ypaBHeHuUiT? 41. B uem 3axmouaercs cyTts Metona Kpamepa s pemenns cucteM
ypaBHeHHIA? 42. B kakux ciyuyasx Henb3s nNpuMeHaTs Meto] Kpamepa s pemenus cucteM ypaBHeHuid? 43. Ilepedncnure
3JIEMEHTapHBIE IPeo0pPa30BaHusl CTPOK MaTpHLbL. 44. 3a-MHUIIUTE aIrOPUTM MeToza ['aycca Uit peleHus cucteM ypaBHeHH? 45.
UYro Ha3EIBAIOT paHTOM MaTpunbl? 46. Uto Ha3pIBafoT Oa3ucHEIM MUHOpOM? 47. Kak BBIIOIHUTE IPOBEPKY NPABHIEHOCTH PEIICHUS
CHCTEMbI ypaBHEHHIA?

Tema 2. Bextopsl.

1. Yro Ha3bIBatoT BekTopoM? Kakue BeTMYMHBI Ha3bIBAIOTCS BEKTOPHBIMU? CKassipHbIMU? 2. UTO HAa3BIBAIOT KOOPAMHATAMU
BeKTOpa Ha miockoctu? B mpoctpanctee? 3. Kak HailTh KoOpAMHATEI BEKTOpa? 3alUIINTEe CIOBECHYIO (HOPMYIHPOBKY U HOpMYITY.
4. Yro Ha3pIBaeTCsS MOIyJieM BekTopa? 3amuiuuTe onpenesneHue u Gopmyiy. 5. UTo Ha3bIBaeTCs eIMHUYHBIM BEKTOpOM? 3aluIIuTe
ompeeneHre 1 GopMyIry KOOpANHAT eIM-HUYHOTO BekTopa. 6. Kakue BekTopsl Ha3biBatoTCs paBHbIMU? [IpuBeaure npumep. 7.
Kaxkue BekTOpBI Ha3bI-BatOTCS KOJUIMHEAPHBIMHU? 3aNUIINTE YCIOBHE KOJTMHEAPHOCTH BeKTOpoB. [IpuBeaute mpumep. 8. Kakue
BEKTOPHI HA3bIBAIOTCA KOMILTAHAPHBIMH? 3alUIINTE YCIOBHE KOMIITAHAPHOCTH BeKTOpOB. IIpuBeaute npu-mep. 9. Uro Ha3bIBaeTCS
HaIpaBJIOIIMMU KOCHHYcaMHu BekTopa? 3anumuTe onpeaeneHue u popmyinsl. [Ipuseante npumep. 10. Kakune neiictBust MoxHO
BBITTONHATH HaJ Bektopamu? 11. ChopMympyiiTe mpaBH-10 YMHOXKECHHUS BEKTOpa Ha YHCIO0. 3anuuImTe GopMyy.

12. ChopmynupyiiTe IpaBUIIO CIOXKEHUS (BBIYUTAHNUS) BEKTOPOB B KoopAnHaTax. 3anummre popmyiy. 13. Chopmymupyiite
rpaduveckre npaBuiia CJI0XKeHUs (BBIUNTaHUS) BEKTOPOB. 14. UTO Ha3bIBaeTCsl CKAISIPHBIM MIPOU3BEIEHHEM ABYX BEKTOPOB?
3anumure omnpenenenue u e hopmynsl. [Ipumepst. 15. UTo MOXKHO HAXOHUTH C HOMOIIBIO CKAJIIPHOTO IIPOM3BE/ICHUS BEKTOPOB.
3ammmmre popmyisl. [IpuBennte npumepsl. 16. Chopmymupyiite GH3HIECKUil CMBICI CKaISIPHOTO IPON3BEICHHS BEKTOPOB.
IIpusenute npumep. 17. Kakue BeKTOpsI Ha3bIBalOTCs yHopsaaodeHHBIMU? 18. UTo Ha3bIBaeTCs mpaBoit Tpoiikoil BekTopoB? Jleoit
Tpolikoi BekTopoB? OnpeneneHus u cxembl. 19. Uto Ha3bIBaeTCs BEKTOPHBIM MTpou3BeieHneM Bektopos? 20. Urto momydaercs B
pe3ynbTaTe BEKTOPHOTO MPON3BEACHHS BEKTOPOB, a UYTO B pe3ynbTaTe cKajsipHoro? 21. 3anummure GopMyITy KOOpIHHAT
BEKTOPHOT'O IIpou3BeicHUs BEeKTOpoB. IIpuBeaure npumep. 22. YTo MOKHO HAXOAUTH C IOMOILBIO BEKTOPHOIO IPOU3BEACHUS
BekTopoB? IIpuBenute mpumepsl. 23. YTo Ha3bI-BaeTCsl CMELIAHHBIM POU3BEICHHEM TPEX BEKTOPOB? 3alUIINTe ONpPEACICHUE U
(dopmyiry B koopauHaTax. 24. UTo MOXKHO HaXOJUTh C MOMOIBIO CMEIIAHHOTO NPOoH3BeieHUst BekTopos? [IpuBeanTe npumepsl. 25.
3amaga o AeNeHUH OTpe3Ka B 3aJaHHOM OTHOIICHNH. 3anuimuTe GopMyITy U HaXOXKICHHUS KOOPIUHAT TOU-KH JIETCHU.
IIpusenure npumep.

Tewmsbl 3 u 4. Oyukiwms. [peaen Gyukuuu. [IpousBoanas Gyukiun. MccnenoBanue GyHKIHA

1. Uro HaspiBaeTcs QyHkipen? 2. Uto Ha3piBaeTcs 00aacThio onpenencHus GpyHknuu? 3. Yto HaspiBaeTcs rpapukoM QyHKuu? 4.
Ilepeuncnure Kaccel OCHOBHBIX 3J€MEHTapHbBIX GyHKIUH. M300pasute ux rpaduxu 5. Kak nmpoBecTtu uccienoBanue Ha
YEeTHOCTh\HEYETHOCTh PyHKIMH 6. Kak HalTH TOUKH nepecedeHus rpa-puka GyHKIUU ¢ KOOPAWHATHBIMU OCsiMH. 7. UTo
HasbiBaeTcs acummnroroi? 8. Kakue OpiBatoT acumnrotel? 9. Kak HaiiTh BepTukanbHble acuMnToThl? 10. Kak HaliTH HaKITOHHBIC
acumnToTsl? 11. Urto HazpBaeTcs npe-aenoM ¢pyHkmmu? 12. Kakoit mopsiok AefCTBHI NpH BEYHCICHUN npenena Gyakmmm? 13.
Kakue ObIBaroT BUIBI HEONPEIEICHHOCTEH IPH BEIYHUCIEHHH TIpeaenoB? 14. HanumuTe npaBuia pacKphITHS HEONpeaeIeH-HOCTe!
(Bcex). 15. Chopmynupyiite [Ipasuo Jlonurans. 16. Uto HaspiBaeTcs mpousBoano# Gyukiuu? 17. Hanuimmre mpaBuia
muddepennuposanus. 18. Hanummre Tadmuimy nmponsBoxHbIxX. 19. Kak mpoBoaurces nc-cienoBanne GyHKIIMH Ha MOHOTOHHOCTD U
skcTpeMyMsl. 20. Kak mpoBoauTCs nccienoBaHue Ha BBITYK-JIOCTB\BOTHYTOCTh U OTBICKAaHHE TOUYEK Iepernda.

Tema 5. HeomnpeneneHHslil 1 onpeeneHHblii nuterpai MuTterpanst

1. Yro HasbiBaercs nepBoodpasHoii. [Ipuseaute 1-2 npumepa. 2. Uto Ha3pIBaeTCs HEONPEAEICHHBIM HHTe-TpasioM. 3. CBoiicTBa
HEOIpeeNIeHHOTO nHTerpana. 4. Tabmuia OCHOBHBIX HHTETPATIOB. 5. PacckakuTe 00-1ITyI0 CXeMy OTHICKaHHUS HEOTIPEIEIIEHHOTO
uHTerpana. 6. Kakue MeTonsl MHTETpupoBaHUs Bbl 3HaeTe. [Ipu-Bequre 1-2 mpumepa ¢ IpUMEHEHHEM METO0B HHTEIPUPOBaHHUS. 7.
Kaxwe cneruanbHble Kiaacchl QYHKIUH pacCMaTpUBAIOTCS IPH MHTErpUpoBaHuy. 8. PacckakuTe mocienoBaTenbHOCTb ASHCTBHI,
HEOOXOMMMBIX JUTS TIPEJICTABICHHS PAIIMOHAIBHOM Ipo0H B BHIE CYMMBI ITPOCTEHIIINX dJIeMEHTapHBIX Ipobeil. [IpuBeanTe
npumep. 9. Kakne nmprueMsl NpUMEHSIOTCS I HHTETPHPOBAHNS HppannoHanbHbIX GyHknui. IIpuBennte npumep. 10. Kakue
MpUEeMbl IPUMEHSIOTCS Ul MHTETPUPOBaHUS TpUroHoMeTpuueckux ¢ynkimit. [Tpusenu-te npumepsl. 11. Uro Ha3bIBaeTcs
onpeneneHHbIM uHTerpasiom. [lpuseaure 1-2 npumepa. 12. CoiictBa onpenenenHoro uarerpana. 13. Kak npooaurcs
BBIYHCIICHHE ONPEICICHHOTO HHTErpaia. B uem oTnmane mpuMeHeHNs METOIOB MHTETPUPOBAHUS B HEONIPEICICHHOM 1
ompezneneHHoM unterpane. [Ipusenute 1-2 mpumepa. 14. Kakue reomerpuueckue NpuiaoKeHHUs ONPEIEICHHOTO HHTETpasla Bb
3Haere. 3anummTe Gop-myisl. [Ipusenure 1-2 npumepa BEIYUCICHUH.

Tema 6. lnddepeHnuansHple ypaBHSHUS

1. Uro Ha3bIBaeTca anddepeHaibHeIM ypaBHeHHeM? 2. UTo HasbIBaeTcs pemieHneM nuddepernnansaoro ypapaernsn?.3. Kakmx
nopsiakoB ObiBatoT Y ? 4. Kak onpenenuts nopsaok JAY? 5. Ilepeuncnure tunsl Y 1-ro nopsiaka. 6. 3anumure Y 1-ro nopsaka
B o0mmeM Buze (popmyinerl). 7. Onummre Metox penteHus /1Y ¢ pa3zeneHHbBIMI nepeMeHHbIME. 8. Onmiure metox pemenus 1Y ¢
pa3aensiomuMUcs epeMeHHbIME. 9. Onumute Metoa pemeHus ogHoponHoro Y 1-ro nopsaka. 10. Onumunte MeTon pemeHus
nuHeiHoro 1Y 1-ro nopsaxka.

11. Onumute Meton petnenus Y bepaymnu. 12. [epeurncaure popmbl 3anucu pemerus Y. 13. Uto HaspiBaeTcs 00IUM
pemenueM JIY? 14. Uro HaspiBaercs oomimM uHTerpasiom J1Y? 15. Uro HaspiBaeTcs yacTHbIM penienneM 1Y ? 16. Uto Ha3bIBaeTCs
4acTHBIM UHTErpanom JAY?

6.2. TeMbI NHCEMEHHBIX padoT

Kontponsras padora: CJIAY, BeKTOpPEI, Ipeel, IPOU3BOAHAS, HCCIETOBaHNE (YHKITHI
Kontponbnas pabota: naterpansl, AuddepeHunansaple ypaBHEHHs.

6.3. @oH/1 O1IEHOYHBIX CPEACTB

DK3aMeHaIMOHHbIE BOIPOCHI
1.1. Marpuusl. Bunst matpun. JeiictBus Hag matpuiiamu. Onpenenureny. Beraucnenue onpenenureneii 2 u 3 nopsaka. Bei-
4HCJICHUE ONIpEEIIUTENeH BEICIINX NOPpsAaKoB. IIpuBecTu npuMepsl.




1.2.Cuctemsl TMHEHHBIX ypaBHEHHU (0cHOBHBIE MOHATHS). Metoas! pemenust CJIY. Meron Kpamepa. Mertox I'aycca. [Ipuse-ctu
HIpUMEpbI

1.3.BexTop, OCHOBHEBIE TOHATHSA (MOIYJB BEKTOPA, KOOPIMHATHI BEKTOPA, HAIIPABIIIOIINE KOCHHYCHI BEeKTOpa). Bus! BekTo-poB
(enHUYHBIH, HyJIeBOH, KOJUTHHEApHBIE, paBHbIC). JleficTBU Haj BekTopaMu. [IpuBecTr IpruMepsI

1.4.CxansipHoe npou3BeieHHe BEKTOPOB (OnpeaeseHrne, OCHOBHBIE (POPMYIIbI, MEXaHMUYECKHIA CMBICI, APYTHE TPUIOKEHUS).
ITpusectn mpumepsl

1.5.BexTopHOE IIpOM3BEACHIE BEKTOPOB (OIIpeaeIeH e, OCHOBHEIE ()OPMYIIBI, TEOMETPHIECKUH cMbIcH). [IpuBecTn npuMeps
1.6.CmemtanHOE TpoU3BEICHUE BEKTOPOB (OINpeielIeHIe, OCHOBHbIE (hOPMYIIBI, TeoMeTpuUecKuil cmbici). IIpuBecTr mpuMepsl
2.1.dynkuus. O6nacts onpeneneHns. OCHOBHBIE 3JIeMEHTapHble (PYHKINH, UX TpaduKH, 00IaCTH ONpESIICHUs U 00J1acTH
3HaueHui. [IpuBecTH mpuMepbl

2.2 Ipenen dynkmu, onpeneneHne, ceoictaa. [lopsmox aelicTBuil mpu BEMUCICHNH Tpeaena GpyHkuun. be3ycioBHbIE ome-pannu
HaJ 6ECKOHEYHO OOJIBIIMMU M OECKOHEYHO MallbIMU QyHKIUIMU. Bunel Heonpenenennoctei. [IpaBuia packpbITHs
HeonpeneneHHoctel. [lpusecti mpumepsl

2.3.3agaqn, MPUBOAIIIE K TOHATHIO IPOU3BOAHON. [Ipom3BoaHas GyHKINH, ee onpeaesieHne, TeOMETPUIeCKIH M MeXaHn9e-CKAH
cMbIc. CBA3b MEXy HEIIPephIBHOCTHIO U quddepenuupyemoctsio ¢hyHKmu. [IpuBecTs mpuMepsl.

2.4.IIpou3BoHast CyMMBI, Pa3HOCTH, TIPOM3BEICHUS U YacTHOTO (yHKLMH (paBmia quddepennuposanus). [Ipusecti npume-psl.
2.5 IlponsBoaHas coXHONW QyHKINH. Tabmuma Mporn3BOAHEIX OCHOBHBIX dJIEMEHTapHBIX (yHKIHi. [IpruMeps! oTEICKaHUS
TPONU3BOTHBIX.

2.6.Jlorapudpmuyeckoe nuddepenupopanue. Oduas cxema, popmyna. [Ipusectu npuMepsl.

2.7 IlpaBuna Jlonurans. PackpbeiTie pa3nuuHbIX HeonpeneneHHocTel. [IpuBectu mpuMepsl.

2.8.06macTh onpenenenus GpyHkun. OnpeneneHue, IpUMepbl OTBICKaHUS 00JIacTH ONpeAeTIeHNsT pa3HbIX QYHKIHA (CTENeH-HOH,
JpOOHO-PALMOHATBHON, HPPALMOHATBHON, TOKAa3aTeIbHOMN, TOrapu(pMUIECKOH, TPHTOHOMETPUIECKOH, 00paTHON TpH-
TOHOMETPUUECKOIT).

2.9.HempepriBHOCTS (hyHKITHHA. OXHOCTOPOHHHE Mpeessl. TeopemMa 0 paBeHCTBE OTHOCTOPOHHUX TIpeesioB. OnpeneneHns
HeTpephIBHON (yHKIMH B Touke. HempepsiBHOCTS (yHKINMM Ha oTpeske. Knaccudukanus Todek paspsia. Gpyaxnun. [Ipusectn
HOpUMEPBI.

2.10.Acumnrorts! rpaduka Gyakiun. Onpenenenue, npuMepsl. OTbICKaHHE BEPTHKAIbHBIX, HAKIIOHHBIX TOPU30HTAIIbHBIX
acuMnToT rpaduka GpyHKuuu. [IpusecTr IpruMepsL.

2.11.Bo3pactanue u yosBanue ¢pynkiuu. Onpenenenus, npumepsl. Heobxoaumoe u J0CTaTOYHOE YCIOBHE MOHOTOHHOCTH,
reoMeTpuueckuii cMbicil. [TonsTre skcTpeMyMa (QYHKIUH. Y CIIOBHE CyLIECTBOBaHUS IKCTpeMyMa. KpuTnieckne ToUky NepBo-Tro
pona. [lepBoe 1 BTOpoe JOCTATOYHBIE YCIOBHS dKCTpemyMa (yHkimy. Hanbospiee 1 HauMeHblee 3HaueHe QyHKIUU Ha
otpeske. [Ipumeps! nccnenoBanus GyHKINH Ha MOHOTOHHOCTB M SKCTPEMYM.

2.12.AnrropuT™ HccenoBanus pyHKIIMK U MOCTpOeHHE MakeTa ee rpaduka. OOmias cxema uccienoanus QyHkiuu. Iloctpo-enue
rpaduKoB JpOOHO-PAIIOHANIBHBIX, TOKA3aTEIbHBIX, JorapupMUUecKux QyHKIuH. [Ipumeps.

OK3aMeHaIMOHHBIE BOIIPOCHI

2.13.IlepBoobpasnas ¢pyukmu. Heonpenenennsit naTerpan. CBoHCTBa HEOMPEAEIEHHOTO HHTErpaa.

2.14. Tabmuua unterpanos. [IpumeHeHne TaONuUIBI U CBOMCTB MHTErpaja MOKa3aTh Ha IpUMepax

2.15. Merox 3aMeHBI IIepeMeHHOH (MeToI oJcTaHOBKH). [IpuBecTH mpuMepst

2.16. Meton unTerpupoBanus 1o yacTsaM. Ilpusectu npumepsl

2.17. NaTerpupoBanue QyHKINH, COEpKAIUX KBaAPATHBINA TpexwieH. [IpuBecT npumepsl

2.18. NnrterpupoBanue 1poOHO-panoHanbHbIX GyHKuuH. [TpuBecTn npuMepst

2.19. UHTerpupoBaHie NppallMoHANBHEIX QyHKIui. [IprBecTr IpruMeps

2.20. MHTerpupoBaHie TPUrOHOMETpUUECKUX (DyHKIHHA. [IpuBecTu npumepst

2.21. Onpenenennblit uHTerpan. OcHoBHbIC TOHATHS. CBOICTBA ONPEICIICHHOTO HHTErpaa.

2.22.BrIuncieHne oNpeaeIeHHOro HHTerpaia. 3aMeHa IIepeMeHHOH B ONpeielIeHHOM HHTerpaie. MHTe-rpupoBaHue 10 4acTsIM B
omnpezereHHOM uHTerpane. [IpuBecTn mpuMeps

2.23. TlpunoxxeHus ornpeesieHHoro uurerpaia. Ilnomanp mnockoit urypsl. Anuna ayru. Beraucnenne o0beMoB

2.24. HecoOCTBEHHBIC HHTETPAITBI

2.25. Mnddepennuansusie ypasHeHud. Onpexnenenue, pearenue Y, sumsr Y.

2.26. MuddepeHimansHble ypaBHEHH IepBoro nopsaaka. OcHoBHBIE MOHATHS, BUAbI Y. IIpumMepsr

2.27. Pemenue /1Y ¢ paznensoomumMucs nepeMeHHbiMu. Pemmenue ognopoanoro 1Y nepsoro nopsiaka. [Ipumepst

2.28. Pewenue nuneinoro 1Y nepsoro nopsaka. Pemenue 1Y bepnysu. [Ipumepst

2.29. Jlunetinsie ogHOpoaHbIe U dhepeHnmanbaple ypasHeHus Broporo (JIOAY) mopsaka ¢ moCTOSHHBIMU KO PHUIIMEHTaMU.
JIOZLY n-nopsiaka ¢ NOCTOSHHBIME Koddduumentamu. [Tpumepsr

2.30. Jluneiinple HeoxHOpOAHBIE MU depennuansHbie ypasHenus (JIHAY) Broporo nopsaxa ¢ HOCTOSHHBI-MH K03 GHIHEHTaMN.
Haxoxnaenue yactaoro pemenus JIHAY. Ilpumepst

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

KonTtponbHble paboTsl, 9K3aMEHALMOHHBIE BOIIPOCHI

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHWE JUCIIUIIJIMHBI (MO YJISA)

7.1. PexoMenayemas JiuTeparypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTODBI, | 3arnasue | U3natenscTso, | Kon-Bo | Di. aapec




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec

JI1. | Hlunaues Bricmas matematika: Y4eOHUK 115t Mockaa: 392
1 |B.C. BY30B Bericmias mkona,
2007
JI1. | Ilucemennsiii | KoHcnekT siekuuii mo BhICIIEH Mockaa: 248
2 |AT. Maremaruke. [TomHbI Kype: yaeOHOE AVIPUIC-
nocobue IMPECC, 2010
7.1.2. Jlono/iHUTEIbHAS JIUTEPAaTypa
ABTODBHI, 3arinaBue W3narenscTBO, Koi-Bo O11. azmpec
JI2. | Janko ILE. Briciias matematika B ynpakHeHUsAX 1 | Mocksa : 290
1 3amadax. B 2-x 4.Y.2: yuebHoe nocobue |"Onukc 21 Bex",
JIJIS1 BY30B ,2003
JI2. | Janko ILE. Beiciias Matemaruka B ynpakHeHusax 1 | Mocksa : 284
2 3agavax. B 2-x u.Y.1: yyeOHoe nocobue |"Onukc 21 Bex",
JIJIS1 BY30B , 2003
JI2. | EmenbsHoBa | IHTErpupoBaHue GYHKIHA OTHON Bparck: bpl'Y, 36
3 |H.B. MIepeMEeHHOI: yaeOHoe mocoone 2013
7.1.3. Metoaquueckue pa3padoTku
ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI3. [ EmenssiHOBa | PackpblTHE HEONpeneIeHHOCTEH B Bbparck: bpI'VY, 201
1 (H.B, npegenax: Meroauueckue ykazaHus 2009
Jlapnonosa
Oor.
JI3. [EmenbsHoBa | Maremaruka. B 2 4. Yacts 1: yue6HOE Bparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/YueOHbIe
2 |H.B. mocobue 2021 %20u%20y4e0H0-MeToguIecKue%o
20nocobus/Matemaruka/EmernpsHoBa
%20H.B.Matematnka.%

204.1.YI1.2021.pdf

7.3.1 llepevyeHnsb NporpaMMHOro odecrneveHust

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 IlepevyeHb NHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | HaunonanbHas snexTponHas 6ubiamnoreka HOb

7.3.2.2 | UadopmarmonHas cuctema "EnnHoe OKHO HOCTyIa K 00pa3oBaTelbHBIM pecypcam”

7.3.2.3 | OnexrponHas 6ubmmorexa bpI'Y

7.3.2.4 | OnexTpoHHBIH Katanor onbnmorexkn bpl'Y

7.3.2.5 | «YHuBepcuteTckas oubnuoreka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJISA)

Aynuropus Hasuauenne OcHaleHue ay InTOPUN Bup 3auatusa

0001* ayUTOPHSI JUTS MPAKTUUCCKUX | YueOHas MeOeb IIp
3aHATUHI

0002* JICKIIMOHHAS ayIUTOPHS Yuebnas mebenb Jlex

0004* ayIUTOPHS JJIsT YuebHas mebeb Cp
CaMOCTOSTENbHOH PaboThI O6opynoanue: 10-I1K i5-2500/H67/4Gb (MonuTop TFT19 Samsung);

npuntep HP LaserJet P2055D

0001* ayIUTOpH U1 MPaKTUUecKuXx | YueOHas meOenb DKk3aMeH

3aHATUN

9. METOANYECKHUE YKAZAHUA JJISA OB YYAIOIIUXCA 11O OCBOEHHIO JUCIMIIVIMHBI (MO YJIA)

OoOyugaronuiics JOIMKEH pa3padoTaTs COOCTBEHHBIH PEKUM PABHOMEPHOTO OCBOCHUS MUCIUIUIMHEL. [ToAroToBKa CTyHeHTa K
MPEICTOSIIEH JIEKIIUN BKITIOUAET B ce0s psA BaKHBIX TTO3HABATEIHHO-TIPAKTHUCCKHUX ITATIOB: ~4TCHUE 3aIHICEH, C/ICIaHHbIX B
npolLecce CIyNIaHus ¥ KOHCIEKTUPOBaHUA IpeIbIAyIEeH JIeKIUY, BEBIHECEHUE Ha OIS BCEro, YTo TpeOyeTcs NpH AaibHeHei
paboTe ¢ KOHCIEKTOM M Y4eOHHKOM; -TeXHH4IecKoe o(opMIIeHUE 3anucel (IIoJuepKUBaHue, BbIJeIeHHE ITIaBHOTO, BHIBOJIOB,
JIOKA3aTeNBCTB); ~-BBIIOHEHNE TPAKTHYESCKUX 3aIaHHH MTPENoaaBaTeNs; -3HaKOMCTBO C MAaTePHAIOM IPEICTOSIICH JISKIIUH 10
y4eOHHKY U TONOIHUTEIBHON IUTEpaType. AKTUBHAS paboTa Ha JEKIUH, €€ KOHCIIEKTHPOBAaHUE, IIPOAyMaHHas,
LeJICHaNpaBIIeHHasl, CHCTEMaTU4ecKas, a TTTaBHOE - 100pOCOBECTHAs U ITyOOKO OCO3HAaHHas Mocleayomias padora Haj
KOHCIICKTOM - Ba)KHOE YCJIOBHE YCIEITHOTO O0YYEHHS CTYJCHTOB.

[IpakTHdeckoe 3aHATHE 0 MaTeMaTHKe T03BOJIIET CTYACHTY OoJee ITy0OKo pa3o0paThCs B TEOPETHUECKOM MaTepuaie u
OIIpeaenuTh Chepsl ero MPaKTHIeCKOro NpuMeHeHus. OCHOBHAS LeNlb IPAKTUYECKOTO 3aHATHS — PA3BUTUE CAMOCTOATEIIBHOCTH
ctyzaenTa. [loarotoBka k NpakKTUYECKUM 3aHATHSAM COCTOUT B I0OPOCOBECTHOM aHAJIU3E TEOPETUUECKOTO MaTepralla, COCTaBIEHHH
KpaTKUX CIIPaBOYHUKOB, CIIOBAPUKOB, CXEM, alTOPUTMOB. Kpome Toro, Bce JOMaIlIHUE 3aJaHUs K IPAaKTUUECKOMY 3aHATHIO
JIOJDKHBI OBITH BBITIOJIHEHBI, TH0O TTOATOTOBIICHEI BOIIPOCHI IPEIIOAABATEII0, PACKPHIBAIOIINE TPYIHOCTH B OCBOCHUH yIeOHOTO




MaTtepHuana.
KoHTponbHBIC MEPONIPUATHS IPECTABISAIOT COOOH CIIOCO0 MPOBEPKU 3HAHUH CTY/IEHTa, €T0 YMEHMI U NPEIIoaaraloT IMCbMEHHbBIE
OTBETHI Ha TIOCTABJICHHBIE BOMPOCHL, TNOO CAaMOCTOSATEIFHOE BBITOJIHCHHE PAKTHIECKHX 3aJaHui. [loMroToBKa K KOHTPOJIBHBIM
MEpOIPUATUSIM COCTOUT B OTBETCTBEHHOM BBIITOJHEHUN BCEX JOMAIIHUX 3aJaHUH 110 AUCIUIUIMHE ¥ CAMOCTOSATEIFHON IIPOpaboTKe
OCHOBHOH U JIOTIOJIHUTENBHOM JINTEPATYPHI.

Hanboiee npoayKTHBHOM SIBIISIETCSI CAMOCTOSATENbHAsI paboTa B OMONINOTEKE, I/1e JOCTYIHBI OCHOBHBIC U JIOTIOJHUTEIILHBIC
[I€YaTHBIE U 3JIEKTPOHHBIE UCTOYHUKHU. IIpy BBIIIONHEHUY [IPUBECHHBIX BBIIIE PEKOMEHAALUI TOJATOTOBKA K 3a4€Ty U HK3aMEHY
CBEZETCS K IOBTOPEHHIO U3YYEHHOIO M COBEPIICHCTBOBAHUIO HABBIKOB IIPUMEHEHHSI TEOPETUUECKUX IIOJI0KEHUHN U Pa3IMUHBIX
METOJIOB PEIIEHUS K CTAHAAPTHBIM 1 HECTAHIAPTHBIM 33JaHHSIM.
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