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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

Ienpro n3y4ueHNs QUCIUIUIMHBI SBISIETCSI 3HAKOMCTBO 00YYAIOIINXCS C MECTOM U POJIBI0 MATEMATHKH B COBPEMEHHOM
MHpe, MUPOBOIi KyJIbTYpe U HCTOPHH; (POPMHUPOBAHHE JINYHOCTH OOYUAIOIINXCS, Pa3BUTHE UX MHTEIUICKTA U
CIIOCOOHOCTEH K JIOTHYECKOMY U AJITOPUTMUYECKOMY MBINIIeHHI0.O0ydeHe OCHOBHBIM MaTEMAaTHYECKHM METOaM
IIpeciielyeT Lellb Pa3BUTHS CIIOCOOHOCTEH IPUMEHATH CUcTeMy (DyHIAMEHTAIBHBIX MAaTEMaTHIECKIX 3HAHUN JUIS
uaeHTUUKanUH, GOPMYIUPOBAHUS U PEIICHUS MPOoOJIeM B IMPeIMETHOI 00s1acTy, a TakXKe OCYIIECTBIATh MOUCK,
XpaHeHue, 00paboTKy 1 aHaIN3 MHPOPMALMHU U3 Pa3IMYHBIX HCTOYHUKOB M IIPEACTABIISATH €€ B COOTBETCTBYIOLIEM BUJIC.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | b1.0.06.01

2.1

TpeGoBaHus k NpeBapUTEIbHON NOAT0OTOBKe 00y4aloIIerocs:

2.1.1

Jucrmiuimaa MaTtemaTrka 6a3upyeTcs Ha 3HAHUSX, OTyYCHHBIX IPH U3yYCHUH B CpeTHEH IIKOJIe OCHOBHBIX
00pa3oBaTeNbHBIX IPOTPAMM.

2.2

III/ICHI/IHJIHHLI U MPAKTUKH, I KOTOPBLIX OCBOCHHUE JAHHOM JUCUMILJIMHBI (MO}_]yJ'lﬂ) HeOﬁXO}_]l/lMO Kak
npeamecTsyrouee:

221

Teopernueckast MexaHUKa

222

TCOpeTI/I‘IeCKI/Ie OCHOBBI DJICKTPOTCXHUKHU

223

Hpnmam{aﬂ MCXaHHKa

224

MareMaTudeckoe u KOMITBIOTECPHOC MOACIIUPOBAHUC B DJICKTPOIHEPTICTUKE

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZY.JIS)

OIIK-3: Cnoco6eH NpUMeHSITh COOTBETCTBYIOIIU (pU3NKO-MaTeMAaTHYECKHii anmapar, MeTobl AHAJIU3A 1

MOJeJIMPOBAHUS, TEOPETHIECKOTO H IKCIEPHUMEHTAIBHOT0 MCCJIIOBAHNUS NPH PelIeHHH NpodeccHOHATBHBIX 32124

Hupukarop 1 | OTIK-3.1.IIpuMeHsieT MaTeMaTHUECKHUI anmapar uccieoBanus GyHKINH, TMHEHHON anreOpsl,

nuddepeHnInaTEHOTO M HHTETPATBHOTO HCYHUCIICHNS, PIIO0B, TuddepeHnnanbHbIX YpaBHEHHN, TEOpUH (QyHKITHHA
KOMILIEKCHOI'O IIEPEMEHHOI0, YUCIECHHBIX METOJIOB

B pe3yabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqamnmﬁcﬂ JOJIZKCH

3.1|3nars:

3.1.1 | TeopeTrdaecKkue OCHOBHI JIMHEHHOI areOphl, MaTEeMaTHIECKOTO aHAJH3a, TU(depeHnnaNIsHOT0 ¥ HHTETPATbHOTO
HCUHUCIICHUS;, JJICMEHThI TEOpPUH OOBIKHOBEHHBIX IU((epeHIINATBHBIX yPaBHEHUH, JIEMEHTHI TEOPUH PSIOB, SJIEMEHTHI
TeopuH QPYyHKIIMHA KOMIIJIEKCHOM NEPEMEHHO; OCHOBBI UUCIIEHHBIX METO/IOB,

3.1.2 | B o0BbeMe, JOCTATOYHOM JJIsl U3YUEHUs €CTECTBEHHOHAYYHBIX IUCIMILIMH Ha COBPEMEHHOM HayYHOM YpPOBHE.

3.13

3.2 | Ymern:

3.2.1 | ncrronp30BaTh MaTeMaTHUYECKUH alliapaT IpH U3y9EeHUN eCTECTBeHHOHAYYHBIX TUCIUIUINH, CTPOUTh MaTeMaTHUECKHe
MojenH GU3HIECKUX SBICHUH, XUMHUECKHX IPOIECCOB, IKOIOTHIECKUX CUCTEM, aHATU3UPOBATh PE3YNIbTAThl PEIICHUS
KOHKPETHBIX 33/1a4 C LEIbI0 MOCTPOCHHs 00JIee COBEPIICHHBIX MOJIeJIeH, aHAJM3UPOBATh PE3YIIbTAThI AKCIICPUMEHTA.

3.3 | Baagerb:

3.3.1 | meronamu quddepeHInpOBaHUS U HHTETPUPOBAHUS (PYHKIIHI, OCHOBHBIMU aHAJTUTUYECKUMHU U YACICHHBIMH METOJaMU
pemeHus anredpamdeckux U qudhepeHInaTbHBIX YPaBHEHHI 1 UX CHCTEM.

4. CTPYKTYPA U COAEP)KAHUE JUCIHHUIIJINHBI (MOJAYJIS)

Kon Bun HaumenoBanmue pasnesnoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ipumeuanue

3aHATHS | 3aHATHSA TeM Kypc UK PaKT.
Paznen | Pa3spmedt 1. DiieMeHTBI
JIMHEHO!l W BeKTOPHOM
ajnreopsl
1.1 Jlex Matpuiibl u 1 16 OIIK-3 JI1.1 1 Jlexuus-
onpenenurenu.CucreMbl JI1.2J12.3J13. 6ecena OIIK-
JIMHEHHBIX anre0pamdecKux 1 3.1
ypaBHenuii (CJIAY) 21223324
1.2 Jlex BexkTopsl 1 2 OIIK-3 JI1.1J12.3 1 Ananus
210922 54 KOHKPETHBIX
CUTyalun
OIIK-3.1




1.3 IIp JeiicTBus Ha MaTpuLiaMHU. 12 OIIK-3 JI1.1J12.3 PaGora B
Brruncnenue onpenenureneii. J12.6J13.1 MaJibIxX
Pemenue CJIAY. Onepanuu 010254 rpymnmax
HaJ| BEKTOpaMu OIIK-3.1
Pazmen | Pa3zpmes 2. MaTtemaTuyeckuii
aHaJau3
2.1 Jlex Oyuxkiyst. [Tpeaen QyHKIHM. 10 OIIK-3 JIT.1 Jlexuns-
[IpoussomHast QyHKIHH. JI1.2J12.3J13. 6ecema OIIK-
2 3.1
2102254
2.2 Jlex HccnenoBanue GyHKIUi 6 OIIK-3 JI1.1J12.3 Jlexuus-
010254 BU3yaJIn3alH
st OIK-3.1
2.3 IIp Brruncnenue npezaenos. 22 OIIK-3 JIT.1J12.3J13. Pabora B
[IpousBonnas. MccnenoBanue 2 MaJIbIX
byHKIHIH 010254 rpymnmax
OIIK-3.1
24 Cp caMocTosATeNbHas paboTa Mo 40 OIIK-3 JI1.1J12.3J13. OIIK-3.1
pasneny 1J13.2
2102254
2.5 3auér |IloaroroBka K 3ayery 0 OIIK-3 JIT.1 OIIK-3.1
JI1.2J12.3J13.
1J13.2
2102254
2.6 Jlex Heonpenenennsrii u 10 OIIK-3 JIT.1 Jlexuus-
OTIpe/IeTIeHHBIN MHTETPAIT JI1.2712.2 6ecema OIIK-
J12.5 3.1
2102254
2.7 Jlex JuddepennuansHbie 8 OIIK-3 JI1.1 Jlexrus-
ypaBHEHHUsI JI1.2712.1 6ecema OIIK-
2.2 3.1
2102254
2.8 IIp WurerpupoBanue. Pemenue 36 OIIK-3 JIT.1J12.1 Pabora B
i hepeHInaTbHBIX JI2.2 J12.5 MaJbIX
YpaBHEHUH 3103254 rpynmnax
OIIK-3.1
2.9 Kontp.pa |HccnenoBanue GpyHKITHA, 0 OIIK-3 JIT.1J12.1 OIIK-3.1
0. HWHTETpaibl JI2.2 J12.5
212254
2.10 Cp camocTosTeNbHast paboTa 1mo 18 OIIK-3 JIT.1J12.1 OIIK-3.1
paszneny J12.2 J12.5
D122 54
2.11 DK3aMeH 36 OIIK-3 JI1.1 OIIK-3.1
JI1.2712.1
J12.2 J12.5
2102254
Paznen | Pasped 3. Paabl
3.1 Jlex YucnoBsie psizbl. 20 OIIK-3 JI1.2J12.2 Jlexuus-
QOyHKIMOHAIbHBIE pAIBL. Paabl J12.4 6ecena OITK-
Dypse. 02 24 3.1
32 IIp UccnenoBanue 4uCIOBBIX 20 OIIK-3 JI1.2J12.2 Pabora B
psnoB. OyHKIIMOHATbHBIE J2.4 MaJIbIxX
psnel. Paznoxxenue GpyHkumii B 010254 rpynmnax
psn Oypee. OIIK-3.1
Paznen | Pa3spmest 4. DjieMeHTBbI TEOPHU
GyHKIMIT KOMILIEKCHOTO
nepemenHoro (T®KII)
4.1 Jlex [Ipenen, HENIPEPHIBHOCTB, 14 OIIK-3 JI1.2J12.2J13. Jlexrmusi-
mudepeHnupoBaHue, 3 6ecema OIIK-
nnterpupoBanue OKII. Psubr B 013254 3.1

KOMIIJICKCHOM INIOCKOCTH.
Beruer GpyHKINN




4.2 IIp OyHKIUY KOMILIEKCHOIO 3 14 OIIK-3 JI1.2J12.2J13. 2 Pa6ota B
MIEPEMEHHOTO 3 MaJIbIX

010254 rpymnmax

OIIK-3.1

43 Kontp.pa | Auddepenuunansusie 3 0 OIIK-3 JI1.2712.2 0 OIIK-3.1

0. YPaBHEHUS, PAIbI 2154

4.4 Cp caMoCTosATeNbHast paboTa 1mo 3 40 OIIK-3 JI1.2J12.2 0 OIIK-3.1
paznery 21032054

4.5 Ox3ameH | [loaroToBka k sK3aMeHy 3 36 OIIK-3 JI1.2J12.2 0 OIIK-3.1
3103254

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

OO6pa3zoBarenbHbIe TEXHOIOTHUH C UCTIONB30BaHHEM aKTHBHBIX METOJIOB 00yueHus (Jiekuus — Oecena)

TexHOMOTrHs KOJIIEKTUBHOTO B3auMO/eicTBIS (paboTa B MaJIbIX TpyIIax) (CaMOCTOSATENEHOE H3ydeHNE 00yJaroUMICS HOBOTO
MarepHalla HOCpPECTBOM COTPYIHUYECTBA B MAIBIX IPYIIIaX, JaeT BO3MOXKHOCTh BCEM YYacTHUKAaM y4acTBOBATh B paboTe,
HPaKTUKOBATh HABBIKU COTPYAHUUYECTBA, MEXIMYHOCTHOTO OOLICHMS)

TpanumuonHas (penpoyKTHBHASL) TEXHOIOTHS (IIPETIOaBaTellb 3HAKOMUT 00YUarOIUXCs C HOPSIKOM BBITIONHEHNS 3a/JaHus,
HaOJIOAaeT 32 BBIIIOJIHEHNEM U ITPH HEOOXOMMOCTH KOPPEKTHPYET paboTy 00yJaroImuxcs)

6. POHJ OIEHOYHbBIX CPEICTB

6.1. KoHTpoJIbHBIC BOIIPOCHI M 3a/IaHUSI

Jluneiinas anreba

1. Uro HassIBaercst marpurei? 2. Kak o60o3ragatoT MaTpunsl? 3. UTo Takoe 37IeMEHT MaTPHUIILI?

4. [IpuBenuTe NpUMeEPHl YUCIOBBIX MATPUI] Pa3HBIX Pa3MEPHOCTEH. YKaXKUTE Pa3MEPHOCTh AJIS KaXKIOH.

5. Uro Takoe riaBHas AMaroHaib MaTpHilpl? 6. J[Be MaTpHIlbl HA3BIBAIOT PABHBIMH, €cJid...? 7. Kakyro MaTpuily Ha3bIBaroT
kBagpatHoi? [Ipusenure npumep. 8. Kakyro Marpuily Ha3elBaroT AuaroHanbHoii? Ipusenure npumep. 9. Kakyro marpuiy
HazeiBatoT ennHUYHOK? [IpuBenute npumep. 10. Kakyro Matpuiy Ha3siBatoT TpeyronsHoit? [IpuBenute nmpumep. 11. Kakyro
MaTpully Ha3bIBaloT TpaneuueBuaHoii? [Ipusenure npumep. 12. Uro takoe matpuna-crpoka? Ilpuseante npumep. 13. Yo Takoe
Marpuria-cronoen? [Ipusenure mpumep.

14. IlepeuncnuTe AeHCTBUS, KOTOPBIE MOXKHO BBIMONHATH Hag MaTpunamu. 15. Chopmynupyiite IpaBIiIO YMHOKEHHS MATPUIIEI HA
quciao. 16. ChopmynupyiiTe npaBuiIo cioxeHus (BblunTanus) Matpul. 17. Kakue MaTpUIIbl MOXKHO CKJIaIbIBaTh(BHIYUTATD)?

18. Kakue matpuiibl MoxxHO yMHOXkaTh? 19. [IpuBeante npumep ymMmHOKeHUs MaTpull. 20. ChopmynupyiiTe mpaBuiio
TpaHcnoHupoBaHus Matpuil. 21. Uto HazbBaetcs onpenenutenem? 22. ChopMymupyiTe MpaBmiio BEIYUCICHHS OTIPEISIUTENS
BTOpOro nopsaka. [Ipuseaure npumep. 23. M300pazute cxeMy Ui BEIYUCICHUS ONIPEaeNUTeNs TpeThero nopsaka. [Ipuseaure
npumep. 24. ChopMynupyiite BoceMb CBOWCTB onpeaenuTeis. [IpuBeanuTe npumep s KaXI0ro CBOWCTBA.

25. IlpuBenure NpuMep ONPENEIUTENS BBICIIETO MopsiaKa. 26. UTo Takoe MUHOp 31eMeHTa MaTpulbl? 27. UTto Takoe
anrebpandeckoe TOMOIHEHHE 31IeMeHTa MaTpuibl? 28. Haifnure anrebpandeckoe JOMOIHEHUE IS SJIeMeHTa 23 a U3
NOPUIYMaHHOTO BaMU OIPEIEITUTEINs BhicIIero nopsaka 29. ChopMyupyiiTe MpaBUIIo sl BEIYKCICHHS OMIPEACIUATENS JTF000r0
nopsiika. 30. CocraBbTe opMyny (TobKO GopMyiy!) I pa3oxkeHus IpUAyMaHHOT0 BaMu onpeenuTes mo 3JieMeHTaM JIto00i
cTpoku wim cTonbma. 31. B mpuaymannom Bamu onpenenurerne HaKomuTe HYJIH B JTI000# cTpoke min cTonore. 32. Uto Ha3pIBaeTCs
CUCTEMOM JINHEHHBIX anreOpanuecKux ypaBHEHUI?

33. 3anunmmre cUCTEMY JHHEHHBIX alreOpandecKuX ypaBHEHUI B MaTpuUuHO# opme. 34. UTo Ha3bIBaETCS PEIICHUEM CHCTEMBI
JIMHEHHBIX anreOpandecKux ypaBHEHHH?

35. B xaKkoMm cirydae cHcTeMa ypaBHEHHUH Ha3bIBaeTCA COBMECTHOH? 36. B kakoM ciywae cucremMa ypaBHCHUI Ha3BIBAECTCS
HECOBMECTHOMN?

37. B kakoM city4ae cucTemMa ypaBHEHUI Ha3bIBaeTcs onpeeseHHoi? 38. B kakoM citydyae cuctemMa ypaBHEHHUI Ha3bIBACTCS
HEOIPEEeICHHON?

39. Uro Ha3BIBaIOT OOIINM pelIeHreM ciucTeMbl ypaBHeHH? 40. UTo Ha3bIBAaIOT YACTHBIM PELICHUEM CUCTEMbI YpaBHEHUN?

41. B uem 3axittoyaercs cyTb MeToaa Kpamepa ais perieHus cucteM ypaBHeHUi? 42. B kakux ciaydasx Helb3sl IPUMEHATh METO
Kpamepa st penienus cuctem ypaBHeHui? 43. Tlepeuncnute anieMeHTapHbIE IPEOOpa30BaHUs CTPOK MaTpUIIbl. 44. 3anummure
anropuT™ Metoza ['aycca i pemeHus cucteM ypaBHeHHH? 45. UTo Ha3bIBalOT paHroM MaTpuIlsl? 46. UTo Ha3bIBAaIOT 6a3UCHBIM
MuHOpoM? 47. Kak BBIIOJIHUATE MPOBEPKY MPABUIIBHOCTH PEILICHHUS CUCTEMBl YPaBHEHUI?

Bekropnas anrebpa

1. Uro Ha3bIBaroT BekTopoM? Kakue BeNn4MHBI HA3bIBAIOTCS BEKTOPHBIMU? CKaIApHBIMU?

2. Yrto Ha3BIBAIOT KOOpAUHATAMH BEKTOpa Ha TuiockocTu? B npoctpanctBe? 3. Kak HailTH KoOpAMHATHI BeKTOpa? 3anmuIinuTe
CJIOBECHYIO (POPMYIIUPOBKY U (GOPMYITY.

4. Yto Ha3BIBaeTCS MOYJEM BeKTOpa? 3anuImuTe onpenesieHrne u popmymy. 5. UTo Ha3bIBaeTCS €ANHUIHBIM BEKTOPOM? 3alHIIATE
ompezeseHue U GopMylly KOOPAUHAT €AMHUYHOTO BeKTopa. 6. Kakue BekTopsl Ha3biBaloTCs paBHbIMU? [IpuBeanTe mpumep.

7. Kakue BEKTOPbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU? 3aMUIINUTE YCIOBUE KOJUIMHEAPHOCTH BeKTOpoB. [IpuBeaure npumep.

8. Kakue BeKTOpBI Ha3bIBAIOTCS KOMILIAHAPHBIMU? 3alUIINTE YCIOBHE KOMIUIAHAPHOCTH BEeKTOPOB. [IpuBeaute npumep.

9. Uto Ha3BIBaETCS HANPABISIOUIMMH KOCHHYCaMH BekTopa? 3anumuTte onpenenerue u popmymst. [Ipusegure npumep.

10. Kakuie AeHCTBHSI MOXKHO BBITOJHATH Hax BekTopamu? 11. ChopmyaupyiTe MpaBUIO YMHOXKCHHS BEKTOPA HA YUCIIO0. 3aIHIITUTE




tdopmyy.

12. Chopmynupyiite mpaBuiIo CI0XKeHHUs (BBIYUTAHHUS) BEKTOPOB B KOOpAMHATAX. 3amuiuTe GopmMyIy.

13. Chopmynupyiite rpadudeckre npaBuiIa CIOKEHHS (BHIYUTAHHS) BEKTOPOB.

14. Yto Ha3BIBACTCS CKAIAPHBIM IIPOM3BEACHNEM ABYX BEKTOPOB? 3alUIINTe OoNpeaeneHue u ase Gopmyist. [Ipumepst.

15. YTo MOKHO HAXOJUTH C MIOMOIIBIO CKAISIPHOTO MPOU3BECHUS BEKTOPOB. 3anuunte popmysl. [IpuBeante npuMepsl.

16. ChopmymupyiiTe GU3MIECKUI CMBICT CKAISIPHOTO MIPOM3BEICHNUS BeKTOpoB. [IpuBenure npumep.

17. Kakue BeKTOpBI Ha3bIBalOTCA ynopsigodeHHsIMU? 18. UTo Ha3pIBaeTcs npaBoil TpoliKoil BekTopos? JIeBoil Tpoiikoil BEKTOPOB?
OnpeneneHus 1 CXEMBL.

19. Yro Ha3bIBaeTCsl BEKTOPHBIM NpousBeaeHreM BekTopoB? 20. Uto nosyyaercs B pe3ysibTaTe BEKTOPHOTO IIPOU3BEACHUS
BEKTOPOB, a YTO B PE3YJIbTATE CKAISIPHOTO?

21. 3amummmre GopMyiry KOOpIUHAT BEKTOPHOTO IIPOU3BEACHNUS BeKTOpOoB. [IpuBeaure mpumep. 22. UTo MOXKHO HAXOIHUTH C
MIOMOIIBIO0 BEKTOPHOTO Mpou3BeaeHus BekTopoB? [IpuBenure npumepsl. 23. YTo Ha3bIBaeTCs CMELIaHHBIM POU3BEICHHEM TPEX
BEKTOPOB? 3alMIINTE ONpeaeIeHIe U (GOopMyITy B KOOPIUHATAX.

24. YTo MO’KHO HAXOJIUTh C MIOMOIIBI0 CMEIIAHHOTO Ipou3BeeHus BekTopoB? [IpuBeaute mpuMepsl.

25. 3apmava o AeeHUH OTpe3Ka B 3aJJaHHOM OTHOIIEHUH. 3anmuiuTe GopMyITy Uil HAXOXKACHUS KOOPAUHAT

Touku aenenus. [Ipusenure npumep

IIpenen. IIpoussoanas. Mccinenosanne GpyHKIuHA

1.Yto nazeiBaetcs pynkumeir? 2.Uto Ha3piBaeTcst obnacTbio onpenenenus Gpynkauu? 3.Yto Ha3biBaeTcs rpagukoM GyHKIUN?
4.IlepeunciuTe KJ1acChl OCHOBHBIX 3JIEMEHTApHBIX QyHKIMH. M300pasure nx rpaduku

5.Kax mpoBecTH HcciIeoBaHNE Ha YeTHOCTh\HEUETHOCTE (QyHKIMH 6.Kak HaliTH TOUkM nepecedeHns rpaduka GyHKIINH C
KOOPJMHATHBIMH OCAMH

7.Yrto Ha3wpiBaeTcs acumnroroi? 8. Kakue ObiBaroT acumntoTsl? 9.Kak HaliTi BepTHKambHble acuMIToThI? 10.Kak HalTH
HaKJIOHHBIE ACHMIITOTHI?

11.Yro HazeiBaeTcs npenenoM pyaknun? 12.Kakoit mopsmox nedcTBuil Mpy BEIYUCICHUN Npenena GpyHKnun?

13.Kakue OBIBAIOT BU/IBI HEONPEAETICHHOCTEH MTpH BIUUCIeHUHU TipeaesoB? 14.Hanummre npaBuiia pacKpbITUs
HeornpeaeNeHHOCTeH (BceX)

15.Chopmymupyiite [IpaBuio Jlomurans 16.Yrto HaspiBaeTcs npon3BogHON GyHKImu? 17. Hanumure npasuia
nuddepernnuposanus 18.HanmumuTe Tabmuiy mpou3BOIHBIX

19.Kak npoBoauTcs uccaenoBanue QyHKIMU Ha MOHOTOHHOCTD M 3KcTpeMyMbl 20.Kak mpoBoguTcs ucciejoBanue Ha
BBIITYKJIOCTE\BOTHYTOCTh M OTBICKAHUE TOYEK Iepernda

6.2. TeMbl nUCbMEHHBIX padoT

Konrtponbnas padota: CJIAY, BeKTOpEI, peel, MPOU3BOIHAS,
KontponsHas padora: nccieqoBanne GpyHKINH, HHTETPaIBI
Kountponbnas pabora: nuddepeHraibHble ypaBHEHUS, PSAbI

6.3. @oH/1 OLIEHOYHBIX CPEICTB

Bompocs! k 3auery

Paznen 1. DneMeHTHI THHEHHON W BEKTOPHOH anreOphl.

1.1.Matpuusl. Bunst matpun. JeiictBus Hag Matpunamu. Onpenenurenu. Beraucnenue onpenenureneil 2 u 3 nopsaka.
Beruncnenue onpenenureneil BbICIIUX NOpsAKoB. [IpuBecTy npuMepsl.

1.2.Cucrembl TMHEHHBIX ypaBHEHUH (OCHOBHBIE MOHATH). Metozsl pemeHus CJIY. Meroa Kpamepa. Meton I'aycca. [lpuBectu
TpUMEpEI

1.3.BexTop, OCHOBHBIE MOHATHA (MOIYJIb BEKTOpPa, KOOPAWHATEI BEKTOPA, HAIIPABIIAIOMNE KOCHHYCHI BEKTOpa). Buabl BekTOpoB
(enMHUYHBIN, HYJIEBOH, KOJUTMHEApHbIE, paBHbIE). JleHCTBUS Ha/l BEKTOpaMH (CI0XKEeHHE, BBIUUTaHUE, TPpadUuecKOe CI0KEHHE U
BBIUMTAHUE, YMHOXKEHHE Ha uKcio). [IpuBectu nmpumMepst

1.4.CxanspHOE IPOU3BEICHNE BEKTOPOB (OIpEIeIeHNEe, OCHOBHBIC (POPMYIIBI, MEXaHHUYECKUIT CMBICT, APYTHE IPHUIOKCHHUS).
IIpusectu npumMepsl

1.5.BekTopHOE MpOM3BECHUE BEKTOPOB (OMpeiesieHne, OCHOBHBIE (DOPMYJIBI, FEOMETPUYECKHI cMBICI). [IprBecTH IPUMEPEI
1.6.CmemaHHOE ITPOM3BEICHIE BEKTOPOB (OIpeesieHre, OCHOBHEIE (hOPMYJIBI, TeOMETPHUECKHIl cMBICI). IIprBecTrH IprMepHI
Paznen 2. Maremaruueckuil ananus

2.1.®yukuus. O6nacts onpenenenusi. OCHOBHBIE dJIeMEHTapHble QYHKIUH, UX TpapuKH, 00JIaCTH ONpeleIeHus U 00JIacTH
3HaueHu#. [IpuBecTu npumepsl

2.2 .Ilpenen ¢pyHKIWY, OTIpeieneHue, cBorcTBa. [1opsmok neiicTBri py BEIUMCIICHUH Tipeena GyHkimn. be3dycioBHbie oneparnyu
HaJl 0ECKOHEYHO OONIBIIMMHU M OECKOHEUHO ManbIMu (GpyHKIusAMH. Buns! Heonpenenennocted. [IpaBuna packpsITus
HeonpeneneHHoctel. [IpuBect mpumMepbl

2.3.3aaun, MPUBOISIIUE K TOHATHIO MPON3BOAHON. [Ipon3BoaHAas GYHKINH, e OTpeICTICHUE, TCOMETPHUSCKIA U MEXaHUIEeCKUI
cmbic. CBsA3b MeX/Iy HENPEPEIBHOCTHIO U M (epeHInpyeMocThio GpyHKnuu. [IpuBectr mpuMepsr.

2.4 ITpou3BoaHAsI CYMMBI, pa3HOCTH, IPOU3BEACHHS M YaACTHOTO (PyHKIHMH (npaBuia auddepeHupoBanus). [[pHBecTH NpHUMeEpHI.
2.5 IlponsBoaHas cnoxHOW QyHKIMH. Tadua nporn3BOAHBIX OCHOBHBIX 3JIEMEHTapHBIX (GYHKIMH. [IpuMeps! OThICKaHHs
TIPON3BOTHEIX.

2.6.JIorapudmuueckoe quddepernupopanue. Obmas cxema, popmyina. [IpuBectr mpuMepsI.

2.7 IlpaBuna Jlonurans. PackpbeiTie pa3indHbIX HeolpeaeaeHHocTel. [IpuBecTu npumepsl.

2.8.06uacTh onpenenenus GpyHkpn. OnpeneneHue, IpUMepbl OTHICKAHUS 00JIaCTH OTpeIeNICHHs Pa3HbIX (YHKIUH (CTSIIEHHOM,
JIpOOHO-PALMOHATBHON, HPPALMOHATBHON, TOKA3aTEIbHOM, IOTapH(MIIECKOH, TPHTOHOMETPUIECKOH, 0OpaTHON
TPUTOHOMETPUYECKOI).

2.9.HempepsiBHOCTh (hyHKIMH. OJXHOCTOPOHHHE Ipenessl. TeopemMa 0 paBeHCTBE OJJHOCTOPOHHUX Tpe/ienioB. OnpeieieHus
HeTIpephIBHON (yHKIMHN B Touke. HenpepriBHOCTE yHKIMN Ha oTpeske. Kitaccndukarms Togek paspeia. Gpyaxnun. [IpuBectn




HIpUMEPBI.
2.10.Acumnrots! rpaduka ¢pynkuuu. Onpenenenue, npumepsl. OTbICKaHWE BEPTUKAIBHBIX, HAKIIOHHBIX TOPU30HTAIBHBIX
acuMnToT rpaduka ¢pyHKIwH. [IprBecTn mpuMeps.

2.11.Bo3zpactanue u yosiBanue pynknun. OnpeneneHus, npuMepsl. Heo6xoanMoe 1 10CTaTOYHOE yCIOBHE MOHOTOHHOCTH,
reomeTpuueckuii cMpici. [lonsitue sxcTpemyma ¢pynkimuu. Heobxoaumoe ycnoBue cyiecTBOBaHHs dKCTpeMyMa. Kpurtudeckue
TOYKH nepBoro poza. [lepBoe 1 BTopoe nocTaTouHble yCIoBUs SKcTpeMyMa GyHkuuu. Hanbobliee 1 HanMeHblIee 3HaUCHHE
¢yukin Ha otpeske. [IpuMeps! ncenenoBanns GpyHKINE HA MOHOTOHHOCTB M 3KCTPEMYM.

2.12.AnropuT™M HccnenoBaHus QYHKIUH U IOCTPOEHHE MakeTa ee rpaduka. O0mas cxema ucciaenoBanus Gpyskuun. Ilocrpoernue
rpauKoB JPOOHO-PALMOHANIBHBIX, T0KA3aTENIbHBIX, Joraprudmudeckux ¢pyHkuuil. [Ipusectn npumepst

Bormpocs! k 3x3aMeHy

1.IlepBooOpaznas Gynkuun. Heonpenenennsiii marerpan. CBOWCTBa HEOMPEAENEHHOTO HHTerpaia. 2. Tabmuia nHTerpaios.
IIpumeneHne TaONUIBI M CBOMCTB MHTErpalla MokazaTh Ha IpuMepax 3. MeTo/] 3aMeHbl IepeMEHHOM (METO]T TOACTAaHOBKH).
ITpusectn npumepsl 4. MeToa nHTErpupoBanus no yactsaM. [Ipusectn npuMepsl

5. MuTerpupoBanne GpyHKIMH, comepxKamux KBaapaTHeIA TpexuieH. [Ipusectn mpumeps! 6. MaTeTpripoBane apobHO-
panuoHanbHBIX (QyHKIWHA. [IpuBecTn npumeps

7. NnrerpupoBanue uppanroHaibHbeIX GyHkuuid. [Ipusectn npumepst 8. MHTErpupoBaHue TPUTOHOMETPHIECKHUX (BDYHKIIUH.
IMpuBectn mpumMepsl

9. Onpenenennslil uuTErpan. OcHoBHbIE NOHATUA. CBONWCTBA ONPEAEICHHOIO HHTErpala.

10.Bbruncienue onpeaeneHHOro HHTerpana. 3aMeHa IepeMeHHOH B ONpeieIeHHOM UHTerpaie. IHTerpupoBaHue 1o 9acTsIM B
onpejieIeHHOM uHTerpane IIpuBectu npumepsl

11. [Ipunoxenus onpeaeneHHOro nHTerpaia. [lnomans miockoit urypsl. AnuHa qyru. Beraucienne o0beMoB

12. Heco6ctBennsle unterpainst 13. uddepenunansasie ypaBuenus. Onpenenenue, pemenue Y, suast Y.

14. MuddepennnanbHbie ypaBHEHHU epBoro nopsaka. OcHoBHbIe MOHSTHsA, BUAbI JIY. [IpumMeps! 15. Pemenne 1Y ¢
pazaenstomumMucsa nepeMeHHbIMU. Pemenne ognoponHoro 1Y nepsoro nopsaka. [Ipumeps! 16. Pemenue nuneitnoro 1Y nepsoro
nopsaka. Pemenue 1Y beprymnu. [Ipumepst

17. Jluneiinsle ogHOpoaHBIE MU depeHnanbable ypaBHeHus: BToporo (JIOAY) nopsiaka ¢ HOCTOSHHBIME KO PHUIIEHTaMU.
JIOJZIY n-mopsaka ¢ MOCTOSTHHBIME K03 dunmentamu. [Tpumepsr

18. JIunetinsie HeomHOpORHBIE MU hepernnansable ypasHeHus (JIH/Y) BToporo mopsiaka ¢ MoCTOSHHBIMA KO3 QUITeHTaMH.
Haxoxnaenue yactaoro pemenus JIHAY. ITpumepst

OK3aMeHaIOHHBIE BOIPOCHI

Paznen 3.

3.1.Yucnossle psasl. Onpenenenne. Yactuausle cymmsl psina. Cymma psaa. CBoiicTBa 9HCIOBBIX psnoB. HeoOxomuMblil mpu3HAK
CXOJMMOCTH U JOCTATOYHBIN MPU3HAK PACXOAUMOCTH.

3.2. Ilpu3HaKy CXOAUMOCTH 3HAKOIIOJIOKHUTEIBHBIX YHCIOBBIX psifoB. [Ipusnak [Janambepa. PapukansHblii npuzHak Komm.
WuTerpansublii npusnak Komu. [Ipusnaku cpaBHeHus. Ilpumepst.

3.3. 3naxonepemenHsie psaasl. Onpenenenue. [TpusHax Jleiibruna. AGcom0THAs U yCIOBHASA CXOAUMOCTD pana. [Ipumepsrt.
3.4.dynkunonaneHele psaasl. Onpenenenue. Touka cxogqumoctu. O6macTb cxoaumocTd. OTbICKaHUE 00JIACTH CXOJUMOCTH
¢yHKIIOHATBHOTO psina. [Ipumepsr.

3.5.Creniennsle psaasl. Onpenenenue. Pagnyc u MHTEpBaJl CXOOZUMOCTH CTEIIEHHOTO pifa. OTEICKaHNE HHTEPBAIa CXOAUMOCTH
creneHHoro psza. [lpumepst.

3.6.Paznoxenue gynknumii B crenennsie psabl. Psaael Teiinopa n Maknopena. OnpezeneHus, OTINYHS. AJIITOPUTM Pa3ioKeHUS
(YHKITNH B cTeTIeHHOH psix. PopMyIIs! pa3moKeHnsI OCHOBHBIX (DYHKITHH B psix Maknopena. Pasnoskenne mro6oit GyHKINH B psx
Teiinopa u B psa Maxiiopena. Ilpumepst.

3.7. IlpuMeHeHHe CTeNEeHHbIX PANO0B IS MPUOIMKEHHBIX BBIYUCICHU (3HaYeHHe QYHKIMH, ONIpeeIeHHbIE HHTETPabl,
nmuddepeHnnansHbIe ypaBHeHNS). [IprMepsI.

3.8. Pagpt dypee

3.9. Nuterpan @ypoe

Paznen 4.

OneMeHTH TeopHr (YHKINI KOMIUIEKCHOH epeMeHHOH (T¢hKIT)

4.1. DnemeHTHI TeOprH (PYHKIUH KOMIUIEKCHOTo epeMeHHoro. [Ipenen, HenpepsIBHOCTD, TU((epeHIMpOBaHNE, HHTETPUPOBAHHE
OKIL

4.2 Psnpl B KOMIIJIEKCHO MJIOCKOCTH.

4.3. Breraet yHKIUH

6.4. IlepeueHb BU/I0OB OLICHOYHBIX CPEACTB

KoHTponsHbIE BOIIPOCH, KOHTPOIBHBIE PA0OTHI, BOIIPOCH! K 3a4€Ty, IK3aMEHAIMOHHbIE BOIPOCHI

7. YYAEBHO-METOJANYECKOE U UYH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJINHBI (MOJYJIS)

7.1. PexoMeHnayemas autepatypa

7.1.1. OcHoBHasi JuTepaTypa

ABTOpBI, 3aryaBue WznarenscrBo, | Komn-Bo 5. aapec
JI1. | lllnmayeB Briciiasg maremaTtnka: Y4eOHUK IS Mockaa: 392
1 |B.C. BY30B Beicias mxona,
2007




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI1. | ITucemenssiit | KoHcnekt nekmuil no Beicuieit Mockaa: 248
2 |AT. MaTtematuke. [TomHbIi Kype: yuebHoe AVIPUC-
mocobue IMPECC, 2010
7.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, 3aryaBue WznarenscrBo, | Komn-Bo On. agpec
JI2. | MaiimbermeBa | IuddepeHnmanbHble ypaBHEHMS Bparck: bpl'Y, 56
1 |O.A. VYuebHoe mocobue 2009
JI2. | Janko ILE. Beiciias MaTemaruka B ynpaxxHeHusx 1 | Mocksa : 290
2 3agadax. B 2-x 4.4.2: yyeOHoe nocobue |"Onukc 21 Bex",
JUISL By30B , 2003
JI2. | Hanko ILE. Beiciias MaTemMaruka B ynpaxHeHusx 1 | Mocksa : 284
3 3amadax. B 2-x 1.Y.1: yuebHoe nocobue |"Onukc 21 Bex",
JUTSI BY30B , 2003
JI2. [T'eBpaceBa YucnoBbie ¥ (yHKIIHOHATIBHBIC PSJIBL. Bparck: bpl'V, 36
4 [C.A.,bouko |Bricmas MmaTemMaTHKa: yaeOHOE 2012
C.b. mocobue
JI2. | EmensstHOBa | MHTeTpHpOBaHue QYHKIHHA OTHON Bbparck: bpl'V, 36
5 |H.B. MIepEMEHHOI1: yueOHoe mocodue 2013
JI2. [Yepuenko B. | Bpicmias MaTemMaTHka B IpUMeEpax CaHKT- 1 http://biblioclub.ru/index.php?
6 | /. 3amadax: yaeOHoe mocobue [eTepOypr: page=book&id=129581
[Tomurexnuka,
2011
7.1.3. MeToanyeckue pa3padoTku
ABTOpBHI, 3arinaBue W3narenscTBoO, Komn-Bo On. aapec
JI3. | bexupoBa Maremaruka. JInneitnas anre6pa: Bbparck: bpl'V, 74
1 [P.C, Meronuyeckue yKa3aHust st 2005
JlaproHOBa CTYACHTOB HHXCHEPHO-?KOHOMHYECKUX
or., CHENHUATILHOCTEN
Mensenesa
o.n.
JI3. [ EmenbsiHOBa | PackpbITHE HeonpeaeaeHHOCTEH B Bparck: bpl'V, 201
2 |H.B, npegenax: Meronuueckue ykazaHus 2009
Jlapronosa
Oor.
JI3. | barunoBa Marematuka. Teopust pyHKIUI Bparck: bpl'Y, 105
3 |TI, KOMIIIEKCHOM IT€PEMEHHOM: 2010
Bexuposa METOAMYECKHIE YKa3aHUs
P.C., Caaksan
KT.
7.2. IlepeueHnb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH "UHTepHeT"
31
32
33
34
7.3.1 Ilepevyens NporpaMMHOIo obecreveHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

73.1.2

Microsoft Office 2007 Russian Academic OPEN No Level

7.3.2 IlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

HarnonanwsHast anektponHas oubimoreka HOb

7322

Hudopmannonnas cuctema "EnanHoe 0KHO TOCTyma K 00pa3oBaTelbHBIM pecypcam”

7.3.2.3 | OnekTtponHas 6udnuoreka bpl'yY

7.3.2.4 | OnextpoHHBII KaTanor 6ubauorexku bpl'y

7.3.2.5 | «YHuBepcureTckas 6ubanorexa online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHME JTUCIMIIJIMHBI (MOY JIA)

Aypnuropus Hasnauenne OcHatieHne ayIiTOpun Bun 3aHsaTis
0001* ayIUTOPHS UL MPakTHIeCKUX | YueOHas mebenb IIp
3aHATHIT
0002%* JICKIIMOHHAS ayTUTOPHUS Yuebnas meOenb Jlex
0004* ayIUTOPUS TUIS YdeOHas meOenb Cp




CaMOCTOSITEIHOH paboThI O6opynosanue: 10-I1K 15-2500/H67/4Gb (moruTop TFT19 Samsung);
npuntep HP LaserJet P2055D

9. METOANYECKHUE YKA3ZAHUWA JJISA OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

OOyuaromuiicst JOJKEH pa3paboTaTh COOCTBEHHBIH PEXKUM PABHOMEPHOTO OCBOCHUS JUCIHHUILTUHEL. [I0ATOTOBKA CTyIEeHTA K
HpeACTOSIIEH JIEKIIUK BKIIIOYaeT B ce0sl psJ] BaXKHBIX MO3HABATENIbHO-IIPAKTHUECKUX ATATIOB: -UTEHUE 3aIUCell, CIeNaHHBIX B
TpoIiecce CITyIIaHNus ¥ KOHCIEKTHPOBAHHS IPEABIAYIIEH JICKIIH, BRIHECEHNUE HA MOJIS BCETO, YTO TPEOYeTCs IIPH JalbHEHIIIEH
paboTe ¢ KOHCIIEKTOM U y4eOHHKOM; -TeXHHUecKoe odopmiieHne 3amucel (ToA4epKIBaHIe, BBIICICHNE ITIaBHOTO, BEIBOIOB,
JIOKa3aTeIbCTB); -BBIMOTHEHHE MIPAKTUUECKHUX 3aJaHUH MperoiaBaTelis; ~-3HaKOMCTBO ¢ MaTEPHUAJIOM IPEICTOSIIEH JICKIIUH 110
Y4EOHUKY M JIONOJIHUTEIBHOI InTeparype. AKTHBHAs paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBAHHE, IPOAyMaHHasl,
IeJICHANPaBIICHHAs, CUCTEMaTHIeCKas, a IIIaBHOE - TOOPOCOBECTHAS U ITyOOKO OCO3HAaHHAs MOCieRytomas paboTta Hax
KOHCIEKTOM - Ba)KHOE yCIOBHE YCIEIIHOT0 00yUCHNUS CTYACHTOB.

[IpakTHueckoe 3aHATHE 0 MaTeMaTHKE TTO3BOJISIET CTYAEHTY Ooee IryboKo pa3o0paThes B TEOPETUUECKOM MaTepuaie u
OIIPENICIUTH CEpPhI €ro MPAKTUIECKOro npuMeHeHus1. OCHOBHAS LIeNIb IPAKTHUECKOTO 3aHATHS — Pa3BUTHE CAMOCTOSATEIBHOCTH
cryzmenTa. [ToaroToBka K MpakTHYECKUM 3aHATHAM COCTOHUT B IOOPOCOBECTHOM aHAIIN3E TEOPETHIECKOT0 MaTepHaa, COCTABICHUH
KpaTKUX CIIPABOYHUKOB, CIIOBAPUKOB, CXEM, aIrOpuTMOB. KpoMe TOro, Bce 1oMallHKe 3a1aHusl K IPAKTUYECKOMY 3aHATHIO
JIOJDKHBI OBITB BBIIIOJHEHBI, JIMOO TTOrOTOBJICHBI BOIPOCHI IIPETIOAABATEII0, PACKPBIBAIOLINE TPYAHOCTH B OCBOCHUH Y4eOHOTO
Mmarepuana.

KoHTponsHbIE MEpONPHUSTHS MIPEACTABISIIOT COO0H CII0cO0 MPOBEPKH 3HAHHH CTYIECHTA, €T0 YMEHUH U MIPEATIONaraoT MMChMEHHBIE
OTBETHI Ha MOCTABJIEHHBIE BOIIPOCHI, INOO CAMOCTOSATETBHOE BBIIOJIHEHUE TPAaKTHYECKUX 3aAaHui. [IoAroToBKa K KOHTPOJIBHBIM
MEpPOIIPHUATHSIM COCTOUT B OTBETCTBEHHOM BBIITOJHEHNH BCEX JOMAITHUX 3aaHHH MO JTUCIMILUIMHE U CAMOCTOSTEIBHON MpopaboTke
OCHOBHOH U JAOIOJHUTEILHON JINTEPATYPBI.

Haub6onee npoayKTUBHOI! SIBISETCA CaMOCTOSITENbHAs paboTa B OHOIHOTEKE, IIe JOCTYIHBI OCHOBHBIE U JOMOTHUTEIbHBIC
MEeYaTHBIE U 3JIEKTPOHHBIE HCTOUHHUKH. [IpH BBIOIHEHNH MPUBEICHHBIX BBIIIE PEKOMEH AU MOATOTOBKA K 3a4€Ty U IK3aMEHY
CBEZIETCS K MOBTOPEHUIO U3YYEHHOI'O M COBEPIIEHCTBOBAHUIO HABBIKOB IIPUMEHEHHSI TEOPETUUECKUX MOJIOKEHUN U PA3IUUHBIX
METOJOB PEILICHNs K CTaHJapTHBIM U HECTAHAAPTHBIM 3aJaHUSIM.
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