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1.IIACIIOPT PABOYEM ITIPOT' PAMMBbI
JUCHUITIMHBI
EH.01 DjaeMeHTHI BhICIIEH MAaTEeMATHKH

1.1. ObaacTh npuMeHeHus1 padoyell MPOrpaMMbl
Pabouas mporpaMma yueOHOW AUCIUIUIMHBI SBISETCS YAaCTHIO IPOTPAMMBbI ITOTOTOBKH
cnienuanucToB cpeaHero 3seHa B cooTBeTcTBUU ¢ PI'OC no cnenmansrocTsiM CITO rpynmst 09.02.01
«KoMIproTepHBIE CUCTEMBI M KOMIUIEKCHD» (0a30BOI1 MOJITOTOBKH)

1.2. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOIM
npodgeccHoHAIbHOMH 00pa30BaTEIbHON MPOrPpaMMbI
MareMaTHuecKuii 1 OOIIHMI €CTECTBEHHOHAYYHBIN YICOHBIN ITUKIT

1.3. Leau u 3a1a4u AMCUUILJIMHBI; TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHHUS TUCIHMILIUHBI
B pesynomame usyuenusa o6s3amenvHou 4acmu yuebHo20 Yukia 00y4arouuiics 001iceH
ymembp:

- BBIIIOJIHATH OIIE€paly HaJl MATpULIaMH U PEIlaTh CUCTEMBI JINHEHHBIX ypaBHEHUII;

- IPUMEHATh METO/Ibl AU PepeHInanbHOTO U UHTETPAIbHOTO HCUUCIICHNUS;

- pemathb audQepeHnraibHbIe YpaBHEHHS,
3HamMb:

- OCHOBBI MaT€MAaTUYECKOT0 aHAJIN3a, JINHEHHOW anreOpbl U aHAIUTUYECKON reOMeTpHH,

- OCHOBBI MHTErPAIbHOIO U AU PepeHnanbHOro HCUUCIEHUs.
B pesynbmame oceoenus yuebHol oucyuniunsl 00y4arouuiics 00axcen oonadams 0ouwumu
KOMRemeHYusaMU, KII0UAIOWUMU 6 ce05l CNOCOOHOCMb:
OK 1. [loHumars CyImHOCTb U COLIMAIbHYIO 3HAUUMOCTh CBOEH OyAylieil mpodeccun, nposBIATh K
HEW YCTOWYMBBIN UHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACATEIBHOCTD, BBIOMPATh TUIIOBBIE METO/IBI M CITOCOOBI
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3()(HEKTUBHOCTH U KaYeCTBO.
OK 3. [Ipunumars pemieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAlUSIX U HECTU 33 HUX
OTBETCTBEHHOCTb.
OK 4. Ocy1iecTBasTh MOUCK U UCTIOIb30BaHUE UHPOPMALINK, He00X0uMOM 1st 3 (PEeKTUBHOTO
BBINOJIHEHUS NTPO(HECCHOHANIBHBIX 3a/1a4, TPOPECCUOHATBHOTO U TMYHOCTHOI'O PA3BUTHS.
OK 5. Ucnonb3oBath HHGOPMALIMOHHO- KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MTPO(eccroHaIbHOM
JESATEIBHOCTH.
OK 6. PaboTtath B KOJJIEKTHBE U KOMaHA€, 3P(HEKTUBHO 00IIAThCs ¢ KOJIEraMy, PyKOBOJICTBOM,
MOTPEOUTENSIMHU.
OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH 1bl (TIOAYMHEHHBIX ), PE3yIbTaT
BBITIOJTHEHUS 3a/1aHUH.
OK 8. CamocTosiTenbHO ONPEeAeATh 3a1a4u MPOoGECCUOHATBHOTO W IMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA CaMO00Pa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHUE KBATU(UKALIH.
OK 9. OpueHTHpPOBATHCS B YCIOBUAX YaCTOM CMEHbI TEXHOJIOTUI B PO ecCHOHATbHON
NESATEIBHOCTH.
B pe3ynomame oceoenus yuebHOU Oucyuniunvl 00y4aroyuiics 001x4ceH 0o1adams
npogheccuoHanbHbIMU KOMNEeMeHYusamMu, COOMBEEmcmeyouwuMu OCHOGHbIM 8U0AM NPOPECCUOHATLHOU
0esmenbHOCU.
I1K 1. 2. Pa3zpaGaTbIBaTh cXeMbl HIU(POBBIX YCTPOICTB HA OCHOBE MHTEIPAIbHBIX CXEM pa3HOU
CTETeHH WHTETrpaliu.
IIK 1. 4. IIpoBOoIUTE U3MEPEHUS TAPAMETPOB MPOEKTUPYEMBIX YCTPONCTB M OIIPENEIATH 10KAa3aTeIN
HAJEKHOCTH.
IIK 2. 2. TIpoBOoauTh TECTHPOBAHUE, ONIPEAEIECHUE TAPAMETPOB U OTJIAKY MUKPOIIPOLIECCOPHBIX
CXEM.



1.4. TpynoeMKOCTb 1M CHHMIIJIMHbI:
MaKCHUMaJIbHOW y4eOHOI Harpy3ku oOydaromierocs 23 14ac, B TOM 4ucIe:
00s13aTeNIbHON ayTUTOPHOM yueOHO Harpy3ku oOydatomierocs 154 yaca;
CaMOCTOSATENIbHON paboThI 0OyJarorierocs 77 4acos,
BapHaTUBHas yacTh 9 yacoB HampasieHa Ha popmupoBanue OK 1-9, TIK 1.2. TIK 1.4, T[IK 2.2.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIINHBI

2.1. O6beM TUCHMIIMHBI U BUAbI Y4e0HOii padoThI

Bua yueOHo# padoThl

Oovem uacoe

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 231
O0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 154
B TOM YHCJIE:
1ab0paTopHbIE paObOTHI -
MIPAKTUYECKUE 3aHATUS 54
KOHTPOJIbHBIE pabOTHI
CamocrosiTejibHas padoTa o0yuaroierocsi (Bcero) 77
B TOM YHCIIE:
MOJIFOTOBKA pedepaToB U Mpe3eHTAUI 7
pelIeHne 3aaaq 67
COCTaBJICHHE KOHCIIEKTOB MO TeMaM 3

Ilpomesicymounas ammecmayus 8 popme dK3ameHa




2.2. TeMaTH4ecKHii IUVIaH U cofep:KaHHe TUCHUILIMHBI MAaTeMaTHKA

HaumeHoBaHHUe pa3aenoB U Conep:xanue yue0HOTr0 MaTepHuaJia, IpaKTHYECKHE 3aHATHSI, CAMOCTOAITeJIbHAS padoTa 00y4aoImuxcs O6Bem YpoBensn
TeM 4acoB OCBOCHHUS
1 2 3 4
Paznen 1. 39
OcCHOBBI JIHHEITHOI
anredpsl
Beenenne Copep:xanue yueOHOr0 MaTepHaJia 2
1. Llenu u 3a1aun MaTeMaTHKH. 3HAYCHUE MaTeMaTHKH B IPO(EeCCHOHABHOI eI TeIbHOCTH U ITPU OCBOSHUH OCHOBHOM 1
npodeCCUOHANTBHOM 00pa30BaTEILHON POTPAMMBI
CamocrosiTe1bHasi padoTa 00y4aloHXCs 1
[Ipesentanus, pedepatsl o Teme: «3HaUCHHE MAaTEMAaTHKU B TPO(ECCHOHATBHON ISSITENbHOCTHY
Tema 1.1. Copep:xaHue yueOHOT0 MaTepuaaa 8 2
Matpurisl 1 OpenenuTeNnn 1. MaTpuus! ¥ onpenenuTesn. JiIeMeHTapHble peoOpa3oBanus Marpuipl. ObparHas marpuma. Onepanuu Hag MaTpuiamMu. Padr
MAaTpUIIBL.
IIpakTHyeckue 3aHATHSA: 4
Nel «BbluncieHHe ONpeIeTUTeNIeH BRICIINX ITOPSIIKOB, B TOM YHCIIE C HCIOJIB30BaHUEM TabIMYHOro mpoueccopa Excel ».
No2 «Omnepannn Hag MatpunamMu. OOpaTHaAs MaTPHUIIA»
CamocrosiTeJibHasi padora 00y4arouuxcs 6
Pemmenve 3a1a4 Ha BRIYNCIICHNE ONPEIECTUTENEH BEICIINX HOPSIKOB CIIOCOOOM Pa3IoKEeHHUS 10 CTPOKE (CTONIOIY) U MO IPaBHITY
Cappyca.
Tema 1.2. Coaep:xanue yueOHOro MaTepuaja 8
CucteMbl TMHEHHBIX 1. Penienue cucteM JIMHEHHBIX YPaBHEHUI CIIOCOOOM MOACTaHOBKH, rpaMuecKUM CIIoco00M, CIOCOO0M anredpandeckoro 2
anreOpanyecKuX ypaBHEHHH | ciioskeHus. PeleHre cUCcTeM JIMHEWHbBIX ypaBHEHUH MeTooM Kpamepa. Pemenue cucteM IMHENHBIX YpaBHEHUN METOIOM
Iaycca. [IpuMeHeHe pa3IMYHbIX METOIOB PEUICHHsI CUCTEM JIMHEWHBIX YPaBHEHHUH B 33/1a4ax M0 BUJIaM B IPOpEeCcCHOHATBHON
JIeSITETIbHOCTH.
IIpakTHyeckoe 3aHATHSA: 4
Ne3 «Permenue cucTeM TMHEHHBIX YpaBHEHUH pa3NUIHBIMHU METOIAMI
Ne4 «PermieHue cucTeM JIMHEHHBIX ypaBHEHHI MeTosoM 'aycca , ¢ MCIob30BaHneM TabinaHoro mpormeccopa Excely.
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 6
Pewenue cucrem nuHenHbIX ypaBHeHU MeTogoM Kpamepa, metogom [Maycca.
IIpesenranus u pedepats! no Teme: «Benmnkue matematuku K.®. I'ayce u I'. Kpamep»
Paznen 2. 45
JJIeMEeHThI AaHAJINTHYECKOM
reoMeTpHuH
Tema 2.1. ConepxaHue y4eOHOI0 MaTepHaJja 4
Bekropsr. BexkTops! Ha mIOCKOCTH U B TIpocTpaHcTBe. Omepaliiy Hajl BEKTOPaMH, HX cBoiicTBa. [lmiHa BekTopa. CKalsipHOE IPOU3BEICHIE BEKTOPOB. 2
Ornepauun Ha HIMHA ITonsipHble KOOPAUHATHIL.
IIpakTnyeckoe 3aHATHE 2
Neo 5 «BexTopsl. JleficTBHsI HaJ HUMU.»
CamocrosiTebHasi padoTa 00y4aloHXCs 3
CocTraBneHre KOHCIEKTa Mo TeMe «BeKkTopbl. onepanuu HaJ HUIMUM
Pemenne 3a/1a"1 Ha HaXOXKXJACHHUC JJIMHBI BEKTOPA, CKAJIAPHOI'O NIPOU3BEACHNU BEKTOPOB. Hpeo6pa3OBaHHe NPAMOYT OJIbHBIX KOOpAWHAT.
Tema 2.2. Copep:xxanue yueOHOr0 MaTepHaJia 6 2
IpsimMast Ha IIOCKOCTH U €8 YpaBHeHHE NPSIMOIA C YrIIOBBIM K03 GHIHUEHTOM. Y paBHEHHE MIPSAMOiL, poxosiieii yepe3 ABe Touku. [lapamerpuueckoe ypaBHEHHE IPSIMO.
YPpaBHCHHE YpaBHeHue npsMoii B otpe3kax. Kanonnueckoe ypaBHenue npsmoit. [lepeceuenne npsiMpIx. Yroa Mexay ABYMs OPSMBIMH. Y CIOBHS




NapauICJIbHOCTH U HEPHCHANUKYIISIPHOCTU ABYX ITPSMBIX.

IIpakTHYecKoe 3aHATHE 4
Ne 6 «YpaBHeHHE NPSMOM Ha MIIOCKOCTH.»
Ne 7 «Ilepeceuenue AByX NPSAMBIX. YOI MEKAY ABYMS NPSIMBIMHU. Y CIIOBHSI IAPAJUIETbHOCTH U EPIEHANKYISIPHOCTH IBYX HPSAMBIX.)»
CamocrosiTe1bHasi padoTa 00y4aloHXCsH 5
Pemienne 3a1au Ha cOCTaBJIeHHE ypaBHEHMs IPSIMOM, BBIYMCIEHUS yIia MEX1y NPsIMbIMHU.
Tema 2.3. Conep:kaHue y4e0HOro MaTepuajia 10
Kpuesie 1. OxpyxHoCTh. Dmmmnnc. ['nnep6oina. [Tapabona ¢ BepmmHOi B Hauane koopauHat. [Tapabona co cMEEHHON BepIIMHOI.
BTOpOro fopazia IIpakTHyeckoe 3anATHE 4
Ne 8 « KanoHnueckoe ypaBHeHUE KpUBOW BTOporo nopsaka. [loctpoenue kpuBbIX BTOPOro HOpsaKa .»
No 9 «MccnenoBanue ypaBHEHHs KpUBOM BTOPOTO MOPSIIKA .)»
CamocTosiTeIbHasi padoTa 00y4alouXCcs 7
Pemenne THIOBBIX 3a/ia4d Ha UCCJICJOBAHNE YPABHCHUS KPHUBLIX BTOPOT'O IOPS KA.
Paznen 3. 132
OCHOBBI MaTEMaTHYECKOTO
aHammsa
Tema 3.1. Copep:xaHue yueOHOT0 MaTepHaJia 16
Jduddepennnansaoe 1. @ysxnum 0gHOH HE3aBUCUMOU IepeMeHHOH, nx rpaduku. [locTpoeHne rpadukoB rapMOHHYIECKAX KOJICOaHHH.
ucuucienue GyHkuuu ogHoit | IMpupamienne pyukimu. [pemaen dncaoBoit mocaenosateabHoCTd. [Ipenen GyHKInH B Touke. HelpepsIBHOCTE (YyHKIIUH.
JIeHICTBUTENBHON [TpousBonHast GyHKINH B TOUKE, €€ (GU3NUCCKUN ¥ TEOMETPHUUECKHI CMBICI. 3HAYEHHE NPOU3BOIHON (DYHKIIUH B TOUKE.
NIEPEMEHHOM [paBuna u popmynsr quddepennuposanus. [IponsBonnas ciaoxuoit Gpynkmm. Jnddepenman QyHKINT U eTo TPUIOKECHUE K
MPUOJIMKSHHBIM BBIYHCICHHUSM. [IpOU3BOIHBIE BHICILIMX MOPSAKOB. DKCTpeMyMbl GyHKIMHA. VccnenoBanue GyHKIMN U
mocTpoeHue rpadukos. PerieHre ¢ NOMOIIBI0 TPOU3BOJHOM NPUKIIAJHBIX 33134 [0 BUJIaM NpodecCHOHAIBHOM e TeIbHOCTH
IIpakTHyeckue 3aHATHSA 10
Ne 10«Bprancienue npenenos GyHKIHUNA B TOYKE U HA OECKOHEYHOCTH
Nell«/IudhdhepeHiupoBanre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI
Ne 12«/InddepenupoBanue CIOKHBIX HYHKIUI»
Nel3«HccnenoBanue GpyHKIUIA 1 TOCTpoeHKe TpadhUKOB, B TOM YHCIE C UCIONb30BaHueM nporpammel Advanced Graphery
Ne 14«Pemenne npuKIagHBIX 33124 C IIOMOIIBIO MTPOU3BOTHON U TH(depeHIraay.
CamocTosiTeIbHAasi pad0Ta 00yJaI0OIHXCH 13
Haxoxenne npon3BOAHBIX CIOKHBIX (QYHKIIHI
HccnenoBanue GpyHKINU U TIOCTpOCHUE IPahHUKOB
Perenne npukiaHbIX 3a/1a4 110 BUAAM NPO(EeCCHOHATBHON IS TEIbHOCTH C TOMOIIBIO IPOHU3BOIHOM.
Tema 3.2. Copaep:xaHue yueOHOT0 MaTepHaJia 12
Wurerpansroe ncuncnenue | 1. Heonpenenennsiit naterpan. HenocpeacTBeHHOE HHTErPUPOBaHHUE . MeTo] 3aMeHbI IepeMEHHOI. MeTo] HHTerpUpOBaHUs IO
yuxumu onHoM yacTsiM. OripeneneHHbIi HHTerpajl, HOHITHE ONPEeJICHHOT0 HHTErpaa Kak Ipeaena HHTerpainbHoi cyMMbl. @opmyna HeroTona-
NEeACTBUTENBHOM Jleiibnnna. Brraucienne onpeneneHHOro HHTETpaja pa3IndHbIMA MeToAaMu. [ €oMeTpHUIEeCKUI CMBICI OTIPEIeIeHHOTO
nepeMeHHOI uHTerpana. [IpubamkeHHOe BEIYHCIEHHE OTPEICICHHOTO HHTErpana: popMyia IpsIMOyroinbHUKOB. [Ipunoxenne nHTeTpana K
pemeHno (HU3NIECKHX 3a/1a4 U BRIYHUCIICHHE IUIONTa el MII0CKUX (GUTyp M 00bEMOB TeJl BPAIICHHUSI.
IIpakTuyeckue 3aHATHS 8
Nel5 «MHTerpHpoBaHNe MPOCTEHITNX (PYHKIIHI
Ne 16 «MlaTerppoBanue (GPyHKIMA METOAOM 3aMEHBI IEPEMEHHBIX U 110 YacTIM»
Ne 17«Pemenne npukIagHbIX 3a/1a9 C TIOMOIIBIO HHTETPAJIa)
Ne 18 «IIpubnmkeHHOE BBIYHCIICHHE ONPEICJICHHOTO HHTETpaa 1o (opMyJie MpsSMOYTroJIbHUKOB U C UCIOIb30BaHUEM
tabiyHOro npoueccopa Excely
CamocrosiTe1bHasi padoTa 00y4al0IHXCH 10




Pemenne 3a1a4 HaX0XKICHAS HEONPEICICHHOTO U ONPENEICHHOTO HHTETPAJIOB METOIOM 3aMEHBI IIEPEeMEHHOH, 10 (popmyiie
WHTETPUPOBAHUSA IO YaACTAM.
Pemenne npukiIaHbIX 33134 10 BHIAM NMPO(EeCCHOHATBFHON NeSATEIFHOCTH ¢ TIOMOITRIO HHTETpaIA.

Tema 3.3. Copep:xanue yueOHOI0 MaTepHaJia 10
JuddepennnansHeie 1. 3agaun, mpuBoasamme Kk auddepennnansasM ypapaeHusaM. 3anaun Komm. [uddepennuansaple ypaBHEHH ¢
YpaBHCHHSA pa3zensromumMics nepemeHabpME. OOmme 1 yacTHeIe pereHus. Onaopoansie auddepeHIHaNbHbIe YPaBHEHHUS IEPBOTO TTOPSIKA.
Jluneiinsie muddepenHmansHbie ypaBHEHHA IIepBOTO Nopsiaka. Hemonusle nuddhepeHnnanbable ypaBHEHNS BTOPOTO MOPSIKA.
Jluneiinsle ogHOpOAHBIE MU depeHImanpHble ypaBHEHH BTOPOro MOPSAIKA C MOCTOSHHBIMU KO3 PHUIIEHTaMH.
IIpakTHyeckoe 3anATHE 4
Ne 19«Pemenne nquddepeHnanbHbIX YpaBHEHUI IEPBOTO MOPSIIKa»
Ne 20«Pemenne quddepeHnanbHbIX YpaBHEHUI BTOPOTO MOPSIIKa
CamocrosiTe1bHasi padoTa 00y4aloHXCs 7
Pemenune pa3nuyHbIX BUIOB AU GepeHINaIbHBIX YPaBHEHHH
CocrasiieHue 33124 10 BUIaM MPpo(ecCHOHANBHOMN JIeSITeNbHOCTH, MPUBOJSIINE K AU PepeHIINaIbHbIM YPaBHEHUSIM.
Tema 3.4. Coaep:xanue yueOHOro MaTepuaja 2
Juddepennnansaoe 1 INonsTHE Mpeaena U HeNPEePHIBHOCTH JUIsl (PYHKIMHU JIBYX NepeMEHHbIX. YacTHbIE MPOM3BOAHBIC M NONHBIN nuddepeHman.
ucymucieHne QyHKIUH YacTHbIC TPOM3BOAHBIC BBICIINX MOPSIIKOB.
HECKOJIBKUX ﬂeﬁCTBHTeHLHLIX HpaKanecxoe 3aHATHE 2
NEePEMCHHBIX Ne21 «BblunciieHue 4aCTHBIX NPOU3BOJHBIX)
CamocrosiTeJibHasi padora 00y4arouuxcs 2
.Pemrenre 3a1au Ha HAXOXKACHNE YACTHBIX PON3BOIHBIX.
Tema 3.5. Coaep:xanue yue0HOro MaTepuaja 4
Wurerpansroe ncuncnenue | 1 OnpepelieHue W BBIYMCICHHE TBOWHOTO M MOBTOPHOro MHTerpana. [IpuioxeHns IBOHHOr0 HHTErpaa.
(yHKIMY HECKOIBKUX IIpakTnueckoe 3ansTHE 4
JIeICTBUTENBHBIX Ne22 «BrblunciieHue 1BOMHBIX UHTETPAJIOBY
NEPEMEHHBIX Ne23 «HaxoxaeHne 001acTy OnpeiesIeHNs] U BEIYHUCICHHE TIPeesioB (YHKIMHN JIBYX IIEPEMEHHBIX)
CamocrosiTesibHasi padoTa 00y4arommxcst 4
.Pemrenue 3aau Ha HaX0XKAEHHE TOBTOPHOT'O M JIBOMHOI'O HHTErpaia
Tema 3.6. Conep:xanue yue0OHOro MaTepuajia 10
Teopua panos OnpeneieHre YMCJI0BOTO Psijia, CyMMa psiia, OCTATOK Psi/ia. CBOiiCTBA PsiIoB. HEOOXOIMMBIii MPHU3HAK CXOAUMOCTH PSI/IOB.
TIPU3HAKH CPABHEHMSI MOJIOKUTEIBHBIX PsiA0B. npu3Haku Jlanam6epa u Komn, MHTerpajbHblil NPU3HAK CXOAMMOCTH.
3nakouepeayrommecs psiabl. [Ipusnak Jleii0nnna. AGcoTI0THAS M YCJIOBHASA cX0AMMOCTH. DYHKIMOHAJIbHbIE PSIAbI.
creneHHble psiabl. Paguyc u narepsana cxonumoctu. Obdaacts cxoaumoctu. Psaasl Teilsiopa u Makiopena. Paznosxkenune
3JeMeHTAPHBIX GpyHKIMii B psig Pypse.
IIpakTHyeckue 3aHATHSA 6
Ne 24 «McciienoBanne cX0AMMOCTH MOJIOKUTEIbHBIX PSIA0B)
No25«HUccnenoBanue cX0AMMOCTH 3HAKOUYEPeIYIOLIHMXCH PSIA0B
Ne26 «HaxoxaeHue pagnyca cXoAMMOCTH CTENEHHOTO Psijia. Pa3jio;KeHHe dJieMeHTapHbIX pyHkuuii B psia Teitopa.»
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 8

Pemenne 3a1a4 HaX0XICHNS HEONPEAEICHHOTO 1 ONPEeICHHOTO HHTETPAJIOB METOAOM 3aMEHBI IEPEMEHHOM, IO (hopMyIte
WHTETPUPOBAHUS TIO YACTSIM.




Pazpgein 4. 15
OCHOBBI TeOpUH
KOMILIEKCHBIX YHCes
Tema 4.1. Copep:xanue yueOHOr0 MaTepHaJia 6
OcHoBHBIe cBoOIICTBA 1. KommiekcHble yrciaa 1 JecTBUS Hal HUMH. ['eoMeTpuuecKkas HHTEpIIpeTays KOMIUIEKCHBIX Yncell. TpuronomMeTpuieckas u
KOMIUIEKCHBIX YHCE ToKa3aresbHas (POPMBI 3aIMCH KOMIDIEKCHOTO YUCTIa, IEPeXo U3 0HOH (hOpMBI 3aImicH B Apyrylo. JleficTBHs HaJx KOMILIEKCHBIMU
YHCIIAMH B TPHTOHOMETPHYECKOH U MOKa3aTenbHOU Gopmax.
IpakTHYecKoe 3aHATHE 2
Ne27 «/leticTBHs Hall KOMIDICKCHBIMH YHCIAMH B PAa3IHYHBIX (HOpPME 3aIIHCH»
CamocTosiTeIbHasi padoTa 00y4alouXcs 4
Pemenue 3a1a4 Ha 1epeBo]] KOMIUIEKCHBIX YHCEI U3 OJHON (JOPMBI 3alUCH B IPYTYIO, Ha CIIO)KEHUE, BEIYUTAHUE, YMHOXKCHHE U JEJICHUE
KOMIUIEKCHBIX YHCEI
Tema 4.2. Copep:xanue yueOHOr0 MaTepHaJia 2
HexoTopsie mprioxeHus 1. PemreHue KBafpaTHBIX yPaBHEHUH ¢ OTPUIATEIBHBIM JUCKPUMUHAHTOM.
TEOpHH KOMIUICKCHBIX YUCCII Pemenne cMemanHbIX 3a4a4. Penrenne 3a1a4 ¢ KOMIUIEKCHBIMH YHCIAMH IO BUAAM NPO(ECCHOHANBHOH IeSITeIbHOCTH.
CamocrosiTeJibHasi padora 00y4arouuxcs 1

Pemenne KBaJpaTHBIX ypaBHeHI/Iﬁ C OTpULATCIbHBIM JUCKPUMHUHAHTOM.
Pemenne TUITOBBIX 3a/la4 Ha NPUMEHCHNUEC KOMIUICKCHBIX YUCEII

Jlst XapaKTepUCTUKK YPOBHS OCBOEHHUS y4eOHOI0 MaTepuaja UCIOIb3YIOTCS ClIeIyIole 0003HAuCHUSL:

1 - o3HaKOMUTENBHBIN (Y3HABaHUE paHee N3yYCHHBIX 00BEKTOB, CBOWCTB);

2 - penpOoyKTUBHBIH (BBINOJHEHUE ACSATEIBHOCTH 10 00pasily, MHCTPYKIMH HJIH MO PYKOBOJICTBOM);

3 — IPOIYKTUBHBIH (TUTAHUPOBAHHUE M CAMOCTOSTEIILHOE BBITIOJIHEHHE JIESITEIbHOCTH, PELIEHUE MPOOJIEMHBIX 33]1a4)




3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IMCHUTTJIMHBI
3.1 TpeboBaHusA K MUMHUMAJIBHOMY MaTE€PHAJIbHO -TEXHUYECKOMY 00ecre4eHHI0
Peanuzarus yueOHOM nucHMIUIMHBI TpeOyeT Hamnuus yaeOHoro Kabunera
MaTEeMaTUKH.
O6opynoBanue yueoHoro Kabunera maTeMaTuKH:
- KOMILJIEKT y4eOHO-METOMYECKON JOKYMEHTAIIHH;
- IOCA/I0YHbIE MECTa M0 KOJUYECTBY 00YyUaIOUINXCS;
- pabodee MeCTO MPErnoaBaTels;
- HaOOPBI TAOJIHII TT0 TEMaM;
- 4epTEKHBIA TPEYTOJIBHUK, LIUPKYJIb, TPAHCIIOPTHD;
Texnunueckue cpeacTBa 00y4eHUS:
- KOMITBIOTEP C JIMIIEH3MOHHBIM IPOrPaMMHBIM 00€CIICUCHHIEM;
MarepuaJibl 110 POBEAEHUI0 MPAKTHYECKHUX PadoT
Meroaunueckue ykazaHus JJisl CTYICHTOB I10 BBITOJHEHUIO MPAKTUYECKUX padOT Mo yueOHOM
JTUCHUIUTMHE «JIEMEHTHI BhICIIeH MaTeMaTuku» s crneruaibioctu 09.02.01 KomnbrotepHbie
CUCTEMBI 1 KOMIUIEKCHI
MarepuaJbl 1Jisl IPOBEAEHUSA CAMOCTOSATEILHON padoThI
MeToudecKue yKa3aHusl 10 OPTaHU3aIHHA CaMOCTOSATEIbHONH PabOTHI CTYACHTOB IO YIeOHOM
nucuuruinHe EH.01 «9nemenTsl Boiciie mateMatuku» i crenuaibHocty 09.02.01 KommnbrorepHbie
CHUCTEMBI U KOMILJIEKCHI

3.2. UndopmanuonHoe odecriedenne 00yueHus
IlepeyeHb pekoMeH1yeMOil OCHOBHOM M /IOIIOJTHUTEJIbHOM JINTEPATYPbl, HHTEPHET - PeCypcoB,
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS U CIIUNITIHHbBI

OcHoBHasl 1uTEpaTYypa:

1. Texneuxuit U.J1., Maremartuka: yaeOuuk. M.: «Akagemusi», 2014, 320¢ (JloctymHo B DBC «Book.ru.»

2. I'puropbes, B.I1. COopHuK 3a1a4 1o BeIcHIeH MaTemMaTuke: Y4yeOHoe mocodue. M.: «Akanemusy». 2014. 160 c.
3. bammakoB M.M. Maremaruka: yaeonuk. M.: KHOPYC, 2016. 400 c. ({octymHo B OBC «Book.ruy)

JonosHuTEeIbHAS JIUTEPATYPA:
1. bammakos M.U., MaTemaTuka: 3agaunuk: YdeOHoe mocodue. M.: «Axkagemusy», 2014. 416c¢.

IIporpammHoe o0ecrieueHne 1 HHTEPHET- pecypchbl:

1.06pa3oBaTenbHbIN MaTeMaTH4eCKuii caidT http:// www.exponenta.ru

2.Moe ob6pa3zosanue http://www.moeobrazovanie.ru

3.Enunas komnexnus 1udpoBeix oOpasoBatensHBX pecypcon http//school — collection/edu.ru



http://www.moeobrazovanie.ru/

AKTHBHbIE M1 HHTePAKTHUBHBbIE (GOPMBI NPOBeIeHUS 3aAHATHI N0 TUCHUILIHHE
EH.01 DjeMeHTHI BBICIIEH MaTeMATHKHU

Tema 3ausaTnid

DopMbl POBEICHUS 3AHATHH

Tema 1.1. MaTpuiibl 1 onpeIeIuTeNIN

Matematuyeckuii JUKTAHT Pabora
B MaJIbIX IpyIIax ( BBIYUCICHUE
OTIPEICTTUTENCH BBICIIIUX TOPSIKOB C
UCIIOJIb30BaHUEM TaOJIMYHOIO MpoIieccopa

Excel

Tema 1.2. Cucrembl TMHENHBIX aNreOpanyecKux
ypaBHEHUI

Pabora B ManbIx rpymnmnax (pemeHue cucTem
pa3IMYHBIMU METOJIAMH)

Tema 2.1. Bexropsl. Onepaiuu HaJy BEKTOpaMu

Tecrt - akcnpecc

Tema 2.2. IIpsimast Ha IVIOCKOCTH U €€
ypaBHEHHE

[IpoGnemHbIe cuTyanuu PaGora B
MaJIbIX Tpynmax (ypaBHEHUE MPSIMOH Ha
IIJIOCKOCTH)

Tema 2.3. KpuBbie BTOpOro nopsijika

ITpocMmoTp U 06Cy)XeHUE MYIbTUMEANA
npe3eHTaly (KpUBbIE BTOPOTO NOPSIKA)

Tema 3.1. luddepennnanbuoe ncuncieHme
(GyHKINN OJTHOHM IEHCTBUTENBHOM MEpeMEHHON

MareMaTu4eCKU JUKTAHT PaGora B
MaJIbIX Tpynnax (auddepeHnupoBanmue
CIIOKHBIX (PYHKIIHIA)

Tema 3.2. InTerpanbHoe ucuucienne GyHKIuu
OJHOU AEHUCTBUTEIBHON EPEMEHHOM

Tect — 3kcnpecc [TpoGiiemHBbIe
CUTYaIH Pabota B Manbix rpymmax (
peleHre MPUKIIAJIHBIX 33/1a4 C TTOMOIIBIO
OIPEICTICHHOT0 MHTETpaja)

Tema 3.3. [luddepennmanbubie ypaBHEHHUS

[IpoGnemubie cutyaruu Pabora B MajbIx
rpynmnax (pemenue auddepeHnnaIbHbIX
ypaBHEHUH)

Tema 3.4. [luddepennmanbHoe UCUUCICHHUE
(GyHKIMH HECKOJIBKUX JICHCTBUTEIIBHBIX
[IEPEMEHHBIX

Pabota B ManbIx rpynnax (BbIUMCIEHHE
YaCTHBIX NTPOU3BOIHBIX)

Tema 3.5. HTerpanbHoe ncuuciaeHne GyHKIui
HECKOJIBKUX JICHCTBUTEIIbHBIX IIEPEMEHHBIX

Pabota B ManbIx rpynnax (BIUHCICHHE
JIBOWHBIX UHTETPAJIOB)

Tema 3.6. Teopust psanos

MaremaTtuueckuii JUKTaHT Pabora B MaJIbIX
rpymmnax ( MiCClieJOBaHUE CXOJUMOCTH PSIIOB)

Tema 4.1. OcHOBHEBIE CBOIICTBA KOMILUIEKCHBIX
qucen

[ToaroToBka u 3aciymmBaHue 10kiaaa0B Pabora
B MaJlbIX rpynnax (AeicTBus Haj
KOMIIJIEKCHBIMU YHCJIaMH )




4. KOHTPOJIb 1 OHUEHKA PE3YJIbTATOB OCBOEHUS JUCHHUIIJIMHBbI
KoHTpoJib M 01leHKa pe3ylibTaTOB OCBOEHUS Y4EOHOM AUCHUIUIMHBI OCYILIECTBIISIETCS IPENoJaBaTeNIeM B
MIPOLIECCE MPOBEACHUS MPAKTUICCKUX 3aHITHIA, TECTUPOBAHMUSI, & TAKXKE BBHITTOIHEHUST 00yJaIOIUMUCS
WHIUBUAYAIbHBIX 3a/1aHUH, IPOEKTOB, UCCIIEIOBAaHUI.

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, yCBOCHHbIE 3HAHMS)

®opMbI M MeTOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHst

OcBOEHHbIE YMEHUSA:
- BBIIIOJIHATH OIIEpaly HaJl MaTpULaMH U
peuaTb CUCTEMBI JIMHEWHBIX YPaBHEHUN;

- IPUMEHSTH METOIbI AU (P PepeHINATBHOTO U
MHTErpaIbHOTO NCYUCIICHU;

- pemiath AuddepeHnnanbHble ypaBHEHUS

YcBoeHHbI€ 3HAHNS:
- OCHOBBI MAaTe€MaTH4ECKOI0 aHaJIN3a,
JMHEWHOU anreOpbl, U aHATTUTUYECKONU T€OMETPHH;

- OCHOBBI MHTETPAJILHOTO U
¢ depeHIINaTBEHOTO HCYUCIIEHUS.

AQHAJIU3 U OIICHKA BBIMOJIHEHUS MPAaKTHUECKUX
pabot NeNe 2-4 «Onepanuu HaJl MaTpUIIAMEI,
«PeleHne cucTeM JTMHEHHBIX YpaBHEHUI
pa3IMYHBIMHU METOJIaMU », «Pelenue cucrem
JIMHEWHBIX ypaBHeHUH MeTo0M ["aycca ¢
UCIIOJIb30BaHUEM Tiporieccopa Excel »;

aHaJIU3 ¥ OIICHKA BHITIOJHEHUS MPAKTHYECKUX
padot Nell- 18 «/IuddepenmpoBanue 0CHOBHBIX
aIIeMEeHTapHBIX GyHKIHY, «Iuddepennupopanne
CIIOKHBIX (DYHKIHIT», «PereHne npuKkiaaHbx
3a/1a4 C IOMOUIBIO IIPOU3BOTHON U
maddepenimanay, «Pemenne NpUKIAAHBIX 33124 C
MIOMOIIIBIO UHTETpAIay,

aHaJIM3 U OIICHKA BBIIIOJIHEHHS PAKTHYECKUX
pabot NeNel19-20 «Pemenne nuddepeHnnanbHbIx
ypaBHEHUI IEpBOTo MopsiaKa», «Pemenue

Qg epeHIraIbHbIX YPaBHEHUH BTOPOTO
HOPSIIKaY;

(bpoHTaTBHBIN ONPOC, aHATN3 U OIICHKA
BBINOJIHEHUS TPAKTHUECKUX PadoT,

pe3ysbTaThl cO0eCe0BAHMS 110 COACPIKAHUIO
MUHH-pedepaToB 1 KOMIBIOTEPHBIX MPE3CHTALHI;

aHaJIn3 W OLCHKaA pE3yJIbTAaTOB

BBITIOJTHCHHA MMPAKTUYCCKUX pa60T, pelICHUA 3a1a4
TCCTUPOBAHMUA, (l)pOHTaJ'ILHOFO OIpoca, OLICHKa
PE3YIBTATOB UTOTOBOI'O KOHTPOJIA




Onucanue mMKAaJI OlICHUBAHUA

HNuaukatopsl HeyJI0BJIETBOPUTE
YI0BJIE€TBOPHUTEIbHO X0po11I0 OTJIMYHO
KOMIIETEHIIUH | JIbHO
N YpoBeHb 3HAaHHMI B N
YpoBeHb  3HaHUU YpoBeHb 3HAHMM
MuHIMaIbEHO 00BeEME,
HHAC NOMYCTUMBIA YPOBEHEL | COOTBETCTBYIOIIEM B obneme,
IMoaHoTa MUHUMAaJIbHBIX yer yp o COOTBETCTBYIOILE
. . 3Hanuil.  JlomymieHo | mporpamme
3HAHUH TpeGoBaHUil. M porpaMme
MHOTO HEerpyObIX | MOATOTOBKH.
HUmenn MECTO IIOATOTOBKH, 0€3
OILINOKH. Jomny1iieHo HeCKOJIbKO
rpyObI€ OIIMOKH. OIMOOK.
HErpyObIX OINOOK
IIponemoHcTpHpO
[TponemoHcTprpoBaH POl pHp
BaHbI BCE
Bl BCE  OCHOBHBIC
IIpn pewienuu | [IponemoHcTpupoBan OCHOBHBIE
ymenus. Pemensl Bce
CTaHIapPTHBIX bl OCHOBHBIC YMEHHUS. YMEHHUSI, PEIICHbI
OCHOBHBIE 3aJlaud C
3a1a4 He | Pemenst TUIIOBEIC BCE OCHOBHBIE
HEerpyObIMH
Hanuume MPOJEMOHCTPUPOB | 33/1a4dl C HErpyObIMU LKA 3a/1a4u c
YMeHUH aHbI OCHOBHBIE | OLIMOKaMHU. ’ OTZIECJIbHBIMU
BrimonneHsl BCE
YMEHHS. BrimonHeHs! BCE HECYIIECTBEHHBIM
3aJjaHus, B TIOJHOM
HNmenn MECTO | 33/JlaHusi, HO HE B U HeJOYeTaMH,
00BeMe, HO
rpyObIie OINOKH. MOJIHOM 00beMe. BBIMIOJTHEHBI ~ BCE
HEKOTOpbIE c
3aJaHHS B
HEJ0YETaMH.
MOJIHOM 00bEME.
CdhopmupoBaHHOCTH
CdopMUpOBaHHOCTh | KOMIIETEHLIUU B | ChopMupoBaHHO
KommereHnnust B | KOMIIETCHIIUN [IEJIOM COOTBETCTBYET | CThb KOMIICTCHIINU
MOJTHOM Mepe HE | COOTBETCTBYET TpeOOBaHUSAM, HO €CTh | TOJIHOCTHIO
chopmupoBaHa. MUHHMAaJIbHBIM HE/IOYETHI. COOTBETCTBYET
Nmeromuxcs TpeOOBaHUSAM. Nmeromuxcs 3HaHUH, | TpEOOBaHUSAM.
XapAKTeDHCTH 3HaHWUM, YyMeHuH, | IMeomuxcs 3HaHWM, | yYMEHUH, HaBBIKOB U | MMmerommxcs
Kap P HABBIKOB YMEHHH, HaBBIKOB B | MOTUBAllUM B II€JIOM | 3HAHUH, YMEHHIA,
HEIOCTaTOYHO JUIS | IEJIOM  JOCTaTOYHO | JOCTATOYHO JUTSL | HABBIKOB "
cpopmupoBaHH
ocTH peLeHus JUIs peleHus | peleHus MOTHBAIINH B
PAaKTUIECKUX MPaKTUIECKUX MPAaKTUYECKUX TIOJTHOM mepe
KOMIIeTeHIIUH
(mpoceccronansH | (mpodeccroHanbHbIX) | (MPO(ecCHOHANBHBIX) | TOCTaTOYHO — AJIS
BIX) 3aja4. | 3a/1a4, HO Tpeldyercs | 3amad, HO TpeOyeTcs | peueHus
Tpebyercs JIOTIOJTHUTEIIbHAS JIOTIOJTHUTEIIbHAS CIIOKHBIX
MIOBTOPHOE NPaKTHUKa 0 | MPaKTHUKa 0 | MPaKTHYECKUX
oOyueHue OOJIBLIIMHCTBY HEKOTOPBIM (mpoceccronanbu
MIPAKTUYECKHX 3a7]ad. | MPOpECCHOHANbHBIM | bIX) 3ajau.
3ajiayam.
YpoBeHnb
chopMHpPOBaHH . . .
0((13)Tl/ll) P Huzkuit Hwuxe cpennero Cpennmit Bricokuii

KOMIIeTeHIIMH




[IporpaMma jaucHMIUIMHBI COCTaBlieHa B COOTBETCTBMH ¢ TpeboBammamu OI'OC CIIO
o crenmansrocTd 09.02.01 KoMIbloTepHbIE CHCTEMEL B KOMILTEKCEL,

ABTOD: A /
[Ipenogaratens A

(nodnucs)

['.H Xypagnera

IIporpamma  paccMoTpeHa H  ojo0peHa Ha  3acelaHHM  IUKIOBOH  KOMHCCHH
HIIEKTPOTEXHHYECKHUX, TEIUIOTEXHHYECKHX, MAaTeMaTHUECKHX, €CTECTBEHHO-HAYUHBIX MUCIUILINH,
dusmueckoit kyasTypsl # BT « { » 04 20 74 r., mporoxon Ne #

o
[Ipencenarens MUKIOBONA KOMHCCHH o <1-/ I'.H Kypasnera
(roonuce)




