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1.IMACIIOPT PABOYENM ITPOI'PAMMBbI
JUCHUIIIMHbI
EH.01 DjgeMeHTHI BhICIIEH MAaTe MATHKH

1.1. Ob61acTh npuMeHeHHUs1 padodeil MPOrpaMmbl
Pabouas mporpamma yaeOHOW JUCITUTUINHBI SBJISCTCS YaCTHIO MPOTPAMMBI ITOATOTOBKA
cennancToB cpennero 38eHa B cooTBeTcTBHU ¢ PI'OC no crienmmansHOCTAM CITO rpynmer 09.02.01
«KOMIBIOTEpPHBIE CUCTEMBI U KOMILIEKCHD» (0a30BOM MOATOTOBKH )

1.2. MecTo TMCHUIUIMHBI B CTPYKTYpe OCHOBHOI
npo¢ eccuoHAIBHON 00pa30BaTeIbHOM NMPOrPaMMBbI
MatemaTuyeckuii U OO €CTECTBEHHOHAYYHBIN yICOHBINA UK

1.3. Ly 1 321a4u AUCUUIIMHBI; TPEOOBAHMSA K pe3yabTaTaM 0CBO€HMS JHUCIHMILINHBI
B pezynomame uzyuenus obszamenvHou uacmu yueoOHo20 Yukia o00yuaioujuiics 00alceH
ymembo:

- BBITIOJTHSATH OTIEPAI[MU HAJl MaTPUIIAMH U PEIIaTh CUCTEMBI JINHEWHBIX YpaBHEHU;

- IPUMEHATh METObI AU (PpepeHIInanbHOr0 U HHTErPaIbHOIO HCUHCIICHUS;

- pemiath AuQdepeHIuanbHble YpaBHEHUS;
3Hamy:

- OCHOBBI MaT€MAaTUYECKOTO aHAJIN3a, IMHEHHOM alreOpbl U aHAIUTUYECKOH TEOMETPUH,

- OCHOBBI HHTETPAIILHOTO U U (ppepeHIINaIbHOTO UCUUCTICHUSL.
B pezynomame oceoenus yuebrou oucyuniunsvl 00y4aromuiicss 00axceH 001a0ams 0oOuuMu
KOMNemeHyusaMU, KII0YAlouUMY 6 cebsi CHOCOOHOCMb.
OK 1. [ToHnMaTs CyIIHOCTh U COLIMANIBHYIO 3HAYMMOCTh CBOCH Oyayiieil npodeccuu, mposBisTh K
HEHl yCTOMYMBBINA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO A€ATEIBHOCTb, BEIOUPATH TUIIOBBIE METO/IBI M CITOCOOBI
BBITIOJTHEHU I TPO(ECCHOHANBHBIX 3371a4, OLIEHUBATh MX Y(O)EKTHBHOCTD U KaueCTBO.
OK 3. IlppHMMAaTh peleHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYallMsAX U HECTH 33 HUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBasSTh TOMCK U MCIIOB30BaHNE HHPOPMALIMH, HEOOX0TUMON /1715 3(HEKTHBHOTO
BBIIIOJIHEH U TPO(ECCUOHANBHBIX 3371a4, TPO(PECCHOHAIBHOIO U JINYHOCTHOTO Pa3BUTHSL.
OK 5. Ucnonb3oBaTh HHQPOPMALIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B TIPO(ECcCHOHAIBHOM
JeATebHOCTH.
OK 6. PaGoTaTh B KOJUIEKTHBE M KOMaH 1€, Y(HEKTUBHO OOIIATHCS C KOJUIETAMH, PYKOBOJICTBOM,
OTPEOUTEIISIMH.
OK 7. BpaTp Ha cebs OTBETCTBEHHOCTH 32 PadOTy WICHOB KOMaH/bI (TIOJJYMHEHHBIX), PE3y/IbTaT
BBIIIOJIHEHUS 3a/1aHU .
OK 8. CamMOCTOSTENBHO ONPEeNATh 331a41 MPO(PEeCCHOHATBHOTIO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCsl CaMOOOPa30BaHMEM, OCO3HAHHO MIAHUPOBATH I OBBIIICHUE KBATTU (DUKAITUH.
OK 9. OpueHTHpOBaTHCS B YCIOBUSX YaCTOM CMEHBI TEXHOJIOTHH B MPOodeCcCHOHATbHON
JeATeNbHOCTH.
B pezynomame oceoenus yuebroil oucyuniunvl 00yuarowuiics 00axceH 001a0amas
npogheccuoHanbHbiMu KOMNEmeHYUusMY, COOMEEen cmeyIouuMu OCHOBHbIM UOAM NPOPeCcCUOHANbHOU
0esamenbHOCmu:
[1K 1. 2. Pa3pabaTeiBaTh cxeMbl MH(PPOBBIX YCTPOHCTB HAa OCHOBE MHTETPAIBHBIX CXeM pa3HOU
CTENIEHU UHTErPaLUH.
IIK 1. 4. IIpoBOaUTE U3MEPEHHUSI TAPAMETPOB IIPOEKTUPYEMBIX YCTPOUCTB U ONPEAEIATH [T0Ka3aTeNn
HaJIEAKHOCTH.
I1K 2. 2. TIpoBOAUTH TECTUPOBAHUE, ONIPEIEIIEHUE TAPaMETPOB U OTIIAZIKY MHKpPOIPOLIECCOPHBIX
CXEM.

1.4. TpynoeMKOCTb TMCIHUIIHHBI:
MaKCHUMaIlIbHOH yueOHOI Harpy3ku obOydaromerocsi 23 14ac, B TOM 4uce:



00s13aTeTbHON ayqMTOPHON YyueOHOM Harpy3ku oOydaromerocst 154 vaca;
CaMOCTOSITEIBbHOM paboThl 00yyaromerocs 77 4acos,
BapuaTuBHAas 4acTh 9 yacoB HampasieHa Ha GopmupoBanue OK 1-9, 1K 1.2. [1IK 1.4, TIK 2.2.



2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O0beM TUCHMIIUHBI U BUIbI y4e0HOii padoThI

Bua yueoHoii padoThI

Oo6vem uacos

MakcumasibHas ydeOHast Harpy3ka (Bcero) 231
O0si3aTe1bHAs ayUTOPHAsI yueOHasi HATPy3Ka (BCero) 154
B TOM YHUCJIE:
nabopaTopHbIe PabOTHI -
MIPAKTUYECKUE 3aHSATHS 54
KOHTPOJIbHBIE PabOTHI
CamocTrosiTesibHasi paboTa o0yualomerocsi (Bcero) 77
B TOM YHCIIE:
MOJrOTOBKAa pedepaToB M Mpe3eHTa i 7
pereHre 3aaaq 67
COCTaBJICHHE KOHCIIEKTOB IO TEMam 3

Ilpomeosicymounas ammecmayus 8 hopme dK3ameHa




2.2. TemaTu4eCcKuii IUVIaH U COAeP:KaHMe TUCHMILVIMHBI MaTeMaTHKA

HaumeHoBaHue pa3saesioB M Conepxanne y4e0HOro MaTepuaia, NMpaKTHYeCKHe 3aHATHS, CAMOCTOSITeJbHas padoTa o0ydarolmXxcs Oobem YpoBenn
TeM 4acoB 0CBOEHHS
1 2 3 4
Pazgen 1. 39
OcCHOBBI JIMHEHHOI
aJreopbl
Beegenue Conepxanne y4eGHOro MaTepHaIa 2
1. lleym w 3amauu MaTeMaTUKH. 3HAYEHIE MAaTeMATUKH B PO EeCCHOHANBHOMN NEATCIIBHOCTH U IIPH OCBOCHUH OCHOBHOM 1
npodeccrnoHaIbHOM 00pa30BaTeIbHON MPOTPaMMBbI
CaMocTosiTelbHass padoTa 00y4YaroLIUXCS 1
IpesenTtanus, pedepatsl Mo Teme: «3HauyeHHue MAaTeMATHKH B IPO(ECCHOHATBHON e TeIbHO CTHY
Tema 1.1. Coagepikanue y4eOHOro Marepuasa 8 2
Martpuiis! 1 onpeaeauTeNnn 1. MaTpuibl U onpeiesMTeN. DiieMeHTapHbIe TpeoOpa3oBanus Matpullel. O0pataas Mmatpuna. Onepanun HaJ MaTpuamMmu. Panr
MAaTpPHULIBI.
IlpakTHyeckHe 3aHATUA: 4
Nel «Bbruncnienue onpenesuTeseil BbICIINX MOPSAKOB, B TOM YHUCIIE C MCIONb30BaHueM TabianuHoro mpoueccopa Excel ».
Ne2 «Oneparun Hag Matpuriamu. OOpaTHast MaTpHLA»
CamocTosiTelbHasE padora o0y4yaroImuxcst 6
Pemenne 3a1ad Ha BEIYUCIICHHE OINPECINTENCH BBICIINX MOPSIKOB CIIOCOOOM Pa3NoKeHHS IO CTPOKe (CTOJOIY) ¥ IO IPaBUILY
Cappyca.
Tema 1.2. Conepixanne y4eGHOro Marepuajia 8
CucteMbl TMHEHHBIX 1. Pemenne cucteM JIMHEHHBIX YpaBHEHHH CIIOCOOOM MOJICTAHOBKH, Ipad) MIECKUM CII0COO0M, crIoco00oM arebpandeckoro 2
anreOpanM4ecKuX ypaBHEHHH | ciokenus. PenieHue cuCTEM JIMHEMHBIX ypaBHeHMH MeTo0M KpaMepa. Penienure cucTeM JIMHENHBIX YPABHEHUH METOOM
laycca. [I[puMeHeHne pasTUIHBIX METOJ0B PEIICHUS CUCTEM JIMHEHHBIX ypaBHEHHUH B 337a4ax IO BUJAaM B MPOQeCcCHOHATBHON
JEATEIBHOCTH.
IlpakTHyeckoe 3aHATHS: 4
Ne3 «Pemienue cucteM IMHEHHBIX ypaBHEHUN pa3IMUHBIMU METOJAM U
Ne4 «PenieHne cucTeM JTMHEHHBIX ypaBHeHHH MeToioM ['aycca, ¢ HCIoJb30BaHnEM TabaMaHOTO Tporeccopa Excely.
CamocTosiTelbHasE padora o0y4aroImxcst 6
Pewmenue cuctem nuHelHbIX ypaBHeHUU MeTooM Kpamepa, metogom [Maycca.
[pesenTanms u pedepartsino teme: «Bemkne maremaruku K.®. T'ayccu I'. Kpamep»
Pazpnea 2. 45
DeMeHTHI AHATHTHYECKOIH
reoMeTpHH
Tema 2.1. Cojepkanue y4eGHOro Marepuaia 4
BekropsL. BexTop bl Ha WIOCKOCTH | B Ip ocTpaHcTBe. Omepanyy Haj BEKTOpaMH, ux cBoiicTa. [nnHa Bektopa. CkanspHOe Ip OU3BEAEHHE BEKTOP OB. 2
Omneparpm Haj HIMHA [Tosnsip HeIE KOOP AUHATHI.
IpakTHYecKoe 3aHsATHE 2
Ne 5 «Bekrtopbl. JIeWCTBUS Ham HAMILY
CamocTosiTe/ibHasE padoTa 00y4ar0IMXCS 3
CoctaBiieHHe KOHCHEKTa 10 TeMe « BEKTOpBI. omepanuy HaJ HUIMUM »
Pemenne 3a/la4y Ha HaXOXXJICHUE [JIMHBI BEKTOP a, CKAJIAP HOI'O P OM3BEACHUSA BEKTOP OB. l'[p 606]3 A30BaHUE NP AMOYTI'0JIbHBIX KOOP INHAT.
Tema 2.2. Conepxanue y4eOHOro MaTepHaIa 6 2
Ipsimast Ha TTOCKOCTH 1 €& VY paBHeHHe P IMOii ¢ yIITOBBIM KO3 hUIeHTOM. Y paBHEHHe IIp SIMOH, TP OXOA1IeH yep e3 1Be TOUKu. [lapamerpudeckoe ypaBHEHUE P SIMOM.
YPpaBHCHHC YpaBHeHue npsiMoil B oTpe3kax. KanoHnueckoe ypapHeHue npsiMoil. Ilep eceuenue mpsiMbIX. YTOI MEXIY IBY Ms P AMBIMU. Y CIIOBHSA




nap aJuIeJIbHOCTU U MNEP NCHAUKY JIIP HOCTU ABY X P AMBIX.

IIpakTHyeckoe 3aHsTHE
Ne 6 «YpaBHeHue Np MO Ha IIOCKOCTH. )
Ne7 «Tlepecedenne ABYX NPSIMBIX. Y TOJ MEXIY JBYMs P IMBIMH. Y CIIOBHSI ITap AJUISNILHOCTH ¥ TIep MEHANKY JISIP HOCTH JIBY X TP SIMBIX.)»

CamMocTosiTelbHAass padoTa 00y4YarOLIUXCS
Pemenne 3amad Ha cOCTaBIECHUE yPaBHEHMS TP SIMOH, BBIYMCIICHHS Y TJIA MEKIY TP IMBIMH.

Tema 2.3.
Kpussie
BTOPOTO MOPsIAKA

Conepikanne y4eOHOro Marepuaia

1. Oxpy>xHOCTbh. Dumurc. | unep 6ona. [Tapabona ¢ BepIuHOM B Hauane KoopauHaT. [lapabona co cMemEHHON Bep IIMHOM.

10

IlpakTHuyeckoe 3aHsATHE
Ne 8 « Kanonmdeckoe ypaBHEHHE Kp UBOW BTOp Oro Hop siaka. [locTp oeHre Kp MBBIX BTOP OTO HOP SIIKA .»
Ne 9 «MccnenoBanue ypaBHEHHS KPHUBOM BTOP Or0 MOP sIKA .»

CamocTosniTeibHast padoTa o0y4yarommxcst
Pemel-me TUIIOBBIX 3aJa4 Ha HUCCJIICAOBAHUC yp ABHCHUS Kp HUBBIX BTOp oro nopﬂm(a.

Paznean 3.
OCHOBBI MAaTEMATHYECKOTO
aHaJm3a

132

Tema 3.1.

Jud pepennuanpaoe
ucuuciIeHue GyHKIMH OaHOM
JIECTBUTENIPHO I
repeMeHHO

Conepxanne y4eGHOro Marepuajia

1. OyHKIMM OJHOM HE3aBUCUMOMW mepeMeHHOoM, nX rpaduku. [Toctpoenune rpadMKOB rapMOHUYECKHX KOJICOaHUH.
[pupamenue ¢pyHxunu. [Ipenen yrcaoBoil mocnenoBaTe-HOCTH. [Ipenen GyHKuK B Touke. HempepriBHOCTE (yHKIHH.
[pousBomHas (yHKIUH B TOUKE, e¢ QU3HMICCKUN U TEOMETPHYCSCKIIA CMBICIL. 3HAUCHUE TPOU3BOTHON (YHKINHU B TOUKE.
IMpaBuia u popmyssl mupepernmupoBanus. [IpousBomHas cnoxHou pyHkiwH. uddepeHnuan G yHKIUN U ero TPHUI0KCHHE K

MPUOKEHHBIM BEIYUCIICHUSAM. [IpOoM3BOAHBIE BEICIINX MOPSIKOB. DKCTpeMyMEbI hyHKIHH. MccnenoBanne ¢GyHKINN U
noctpoeHue rpa¢ukoB. PemeHre ¢ moMoIBI0 IPOU3BOIHON NMPUKIAHBIX 3324 110 BUAAM MPOodeCcCHOHAIBHOM IS TeIbHOCTH

16

IlpakTHyecKkne 3aHATHS

Ne 10«Beruncienue npenenoB QyHKIHNA B TOUKE U HA 0ECKOHETHO CTH»

Nel l«/Iud dpepernupoBaHre 0CHOBHBIX 3JIeM €HTAPHBIX (yHKIUID

Ne 12« /Tud pepeHunpoBaHue CIOKHBIX (YyHKIHID

Nel3«HccnenoBanre (QyHKIMI 1 MOCTpoeHUE TpadMKOB, B TOM YHCIE C HCHOJb30BaHHeM nporpaMmmbl Advanced Grapher»
Ne 14«Pemenne nMpuKIaIHBIX 3a7ad ¢ TOMOIIBIO TPOW3BOIHOMN 1 i PepeHmmamay.

10

CamocTosiTe/ibHasE padoTa 00y4aroIMXCS

HaxoxneHne mpOW3BOAHBIX CIIOXKHBIX ()YHKITHHA

HccnenoBanne ¢GyHKIUH ¥ HOCTPOCHUE TPaUKOB

Pemennie mpuKIagHBIX 33424 10 BUAAM MPpOdeccHoHaIbHON NeITeIbHOCTH C MTOMOIIBIO TPOXU3BOTHOM.

13

Tema 3.2.
HurerpanbHoe HCUYUCTIEHUE
¢GbyHKIAN OTHOM
JIECTBUTENIPHO I
MepEMEHHO U

Conepxanne y4eGHOro Marepualia

1. Heonpepenennslii uHTerpai. HemocpencteeHHOe MHTErpUpoBaHHUE . MeToI 3aMeHbI TepeMeHHOI. MeTox HHTETpUpOBaHHS 110
gacTaMm. Onpe/eneHHbIH HHTETPaJL, TIOHSITHE ONMpPENCICHHOTO MHTerpaia Kak Mpejesia HHTerpaibHoil cyMMbl. @opmyna HerotoHa-
JleiiOHnna. BeraucneHne onpeneneHHOro HHTeTrpaia pa3IMyHBIMHE MeTolaMu. [ eOMeTpHIecKrii CMBICIT OTIPEACIICHHOTO
nHTeTpana. [IpuOmpKkeHHOe BBRIYHCICHHE ONpeielIieHHOTO HHTerpaja: (GopMyria mpsMoyTroidsHUKOB. [IpuioskeHe HHTerpama K
pemeHno GU3NIECKUX 3a/1ad ¥ BRIYHCIICHHE IUIOMAiel IOCKUX (GUTryp M 00BEeMOB TeJl BpaIleHHS.

12

IlpakTHyeckne 3aHATHS

Nel5 «HHTerprpoBaHue MPOCTCHIUX (yHKITHID

Ne 16 «MuTerpupoBanne GyHKIMNA METOJOM 3aMEHBI IEPEMEHHBIX U TI0 YaCTAM»

Ne 17«Pemenne npuknagHbix 3ajad ¢ IOMOLIbIO HHTErpasa

Ne 18 «IIpubmmKkeHHOE BHIYUCIICHUE OTPEACICHHOTO HHTETpasa 1o (GOpMYyJie MPAMOYTOILHUKOB U C HCIIOJIb30BaHHEM
TabyuHOTO Tpoteccopa Excely

CamocTosiTeibHasE pabora o0yuyaroImxcsi

10




Pemrenue 3amaq HaxoXKICHUS HECOIIPCACIICHHOIO U OMPCACIICHHOIO MHTETPAJIOB M €TOJIOM 3aM CHbBI HepeMeHHOﬁ, 1o (bopMyne
HUHTETPUPOBAHUA 10 YAaCTIAM.
Pemrenne MPUKIJIIAJHBIX 3aJa4 110 BUIaM HpO(beCCHOHaJTLHOﬁ JCATCIIbHOCTH C ITIOMOIIIBIO MHTETPAJia.

Tema 3.3.
Judpepenmansasie
ypaBHEHUS

Conepxanne y4eGHOro MarepHajia

1. 3agaum, npuBoasAye K auddepeHnuanbHeM ypaBHeHuM. 3agadn Ko, [{nd dhepeHnmansapie ypaBHEHNUS C
paszesroIIMucs epeMeHHbIME. O01Ire u yacTHble pemeHus. OmHopoaHbie aud depeHIHaNbHbIC YPaBHEHHUS TIEPBOTO HOPSIKA.
Jluneitabie mudepeHanbHbIe ypaBHEHIS IEPBOTO Nopsiaka. HenonHele mud hepeHnransHple ypaBHEHHS BTOPOTO MO PSIIKA.
JluneitHble 0HOpPOHBIE MM( QepeHIHaTbHbIe YPaBHEHUS BTOPOTO MOPSIIKA C IOCTOSIHHBIMH K03 pHIIMeHTAMH.

10

IlpakTHyeckoe 3aHsITHE
Ne 19«Pemenne muddepeHIMaNbHbIX YPaBHEHUH IEPBOTO MOPSIIKA»
Ne 20«Pemenne midpepeHIanbHEIX YPaBHEHUH BTIOPOTO TOPSIIKAY»

CamocTosiTe/ibHasE padoTa 00y4ar0IMXCS
Pemenne pazmuuHBIX BUAOB MU(QepeHINATEHBIX yPpaBHCHHN
CocTaBiieHHE 3a/1a4 110 BUAAM IPpOdeCcCHOHAIBHOM ASSTCIBHOCTH, MPUBOIIINE K U} (epeHINAIBHEIM YPaBHECHHUSM .

Tema 3.4.

Jud pepennuanpaoe
ucuucieHue ¢yHKIHI
HECKOJIbKUX JeHCTBUTEILHBIX
MepeMEeHHBIX

Conepxanne y4eGHOro MarepHuajia

1 TloHsATHE TIpezena M HeNPEPBIBHOCTH I (yHKIUH JABYX MEpeMeHHBIX. YaCTHBIC NMPOUM3BOAHBIC U NOJHBINA MU depeHma
YacTHbIC MPOM3BOIHBIC BBICIIHX MOPSIKOB.

IlpakTHUyeckoe 3aHsTHE
No21 «BbruncneHre 4acTHBIX MPOU3BOIHBIX)

CamocTosniTeibHast padoTa o0y4yarommxcst
.Perienne 3amay Ha HaXOXKJIEHUE YACTHBIX MPOU3BOIHBIX.

Tema 3.5.
WnTerpansHoe ucyuciaeHue
(OYHKINU HECKOJBKHX
NEeHCTBUTEIILHBIX
MepeMeHHBIX

Coaepikanue y4eOHOI0 MaTepuaia

1 OnpeneneHne U BEIYUCJICHUE ABOWHOTO M MOBTOPHOTO MHTerpana. [IpuioxkeHuss IBOMHOTO MHTETpaa.

IlpakTHuyeckoe 3aHsATHE
Ne22 «Bpruncienue ABOMHBIX UHTETPATIOB»
Ne23 «HaxoxkaeHHe 00JIacTH ONpEeJeNeHHs U BBIUUCIEHUE MPeaeioB (YHKIUH ABYX MEPEeMEHHBIXY

CamocTosniTeibHAsE paGoTa 00Y4aKOUIUXCSI
.Pemienue 3a7a4 Ha Haxo0XJAe€HUE MOBTOPHOIO U JIBOMHOIO MHTErpasa

Tema 3.6.
Teopus psaoB

Conep:kanne y4eGHOro Marepuaia

OmnpeesieHne YUCJI0BOIO psiia, CyMMa psida, OCTATOK Ppsiia. CBOMCTBA Psi/IOB. HEOOXOAMMBbI NPU3HAK CXOXMUMOCTU PHAJOB.
NPU3HAKH CPAaBHEHMsI NOJIOKHUTEJbLHbIX psadoB. npu3Haku [lasamOepa u Koumm, uHTerpaibHblii NPU3HAK CXOXMUMOCTH.
3nakouepenyommuecs paasl. [lpmuak JleiiOnuna. AOcoq0THAs ¥ yCJIOBHAsi CXOAMMOCTH. @ YHKIMOHAJIbHBIE PHAIBI.
creneHHble psabl. Paguyc u unrepBan cxogumoctu. Odmacts cxogumoctu. Psabl Teiinopa m Maknopena. Paznoskenue
3JIeMeHTApHbIX (yHKIMii B pajx Dypbe.

10

IlpakTHyeckne 3aHATHS

Ne 24 «MccnenoBanne CXOAUMOCTH TOJI0KHUTEIbHBIX PSI0B»

Ne25«HMcciienoBanne CX0OAUMOCTH 3HAKOYepelYIOLIUXCSl PI0B»

Ne26 «Haxoxaenne paaumyca CXOQMMOCTH CTENEHHOTO pPsijia. pa3jioKeHHe 3JieMeHTapHbIX (yHkumii B pan Teiaopa.»

CamocTosiTe/ibHasE padoTa 00y4aroIMXCS
Pemrenne 3a1a4 HaXOXK/ACHUS HEONPECICHHOTO M ONPEACIICHHOTO HHTErPaioB METOJ0M 3aMEHBI IepEeMEeHHOM, 0 (opMyIie
HHTETPHUPOBAHUS I10 YACTIM.




Pa3nea 4. 15
OcHoBBI TEOpHHU
KOMILJIEKCHBIX YHCeJ
Tema 4.1. Conepikanne y4eGHOr0 Marepuaia 6
OcHoBHbIe CBO¥CTBA 1. KomIutekcHble 9ucina U AWCTBHS HAJl HAMH. | eOMeTpudecKasi MHTep Ip eTamusl KOMIUIEKCHBIX 4ucell. TpUroHOMeTp ndeckas i
KOMIUIEKCHBIX HHCE] nokasaresbHasi (pop Mbl 3aIMCH KOMIUIEKCHOTO YHCIIA, TIepeXo/ U3 ofHOW (HopMbl 3amucH B APy Ty 0. JleficTBYs Ha/l KOMIUICKCHBIMH
YHCIIAMH B TP UTOHOMETP NYECKON M MOKa3aTeNnbHO! (opMax.
IpakTHYecKoe 3aHsATHE 2
Ne27 «JleficTBHS Ha/J KOMIUIEKCHBIMH YHCIIAMY B Pa3MYHBIX (QopMe 3amHicm
CamocTosiTe/IbHAsE padoTa 00y4aroLINXCs 4
Pemrenne 3aa4 Ha nep eBo/] KOMIUIEKCHBIX YHCEN M3 OJHOI ()Op MBI 3alMCH B APYTY IO, HA CJIO’KEHHE, BBIYUTAHHE, Y MHOXKCHHC U JICTICHHC
KOMIUICKCHBIX YHCeI
Tema 4.2. Conepkanue yueOHOro MarepHaia 2
HexoTopbie mp niosKeHns 1. Pemrenne KBaJpaTHBIX YPaBHEHNH C OTPULATENLHBIM JUCKDP UIMUHAHTOM.
TCOP UM KOMIUICKCHBIX YHCCIT PelieHre cMelaHHsIX 3a71ad. Perrenue 3a1a4 ¢ KOMIUIEKCHBIMA YHCJIaMH 10 BHUIAM TP 0(ECCHOHATbHOM e TeTbHOCTH.
CamocTosiTeJibHasE padoTa 00y4arOIIMXCS 1

Pemenne kB aJipaTHbIX ypaB HEHUH ¢ OTpUIATCIIbHBIM JTUCKP UMWUHAHTOM.
Pemenne THITOBBIX 3a1ad Ha TP UMEHECHUEC KOMIUICKCHBIX YHCEII

Jln xapaKTepHUCTHKU yPOBHS OCBOSHHS y4eOHOTO MaTepralla HCIIOIb3YIOTCS CIeAyIomue 0003HaueHHS:

1 - o3HaKOMHUTENBHBIH (y3HABaHHUE paHEe N3yUEHHBIX 00BEKTOB, CBOMCTB);

2 - penpoayKTUBHBIN (BBITIOJHEHNE ICATEIHHOCTH 10 00p a3y, MHCTPYKINH WM MO PYKOBOJCTBOM);

3 — IpOYKTUBHEIH (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BBHIMIOJHEHHE JCATEIFHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a)




3. YCJIOBUASA PEAJIMBAIIMU TTPOT'PAMMBbI JTUCHUIIJIMHBI
3.1 TpeOoBaHusI K MUHUMAJBLHOMY MAaTePHAJIbHO -T€XHHYECKOMY 00€creye HHI0
Peanuzanus yae6HoM nucuuminHel TpedyeT Hanuuus yuebnoro Kabunera
MaTEMAaTHKH.
O6opynoBanne yaeoHoro Kabnnera MmaTeMaTHku:
- KOMILJIEKT y4eOHO-METOIUUYECKON JTOKyMEHTAIIHH;
- IOCA/I0YHBIE MECTa IO KOJIMYECTBY O0YJaIOIXCS;
- paboyee MeCTO MPerno1aBaTes;
- HabOopBI TAOIUII IO TEMaM;
- YepTEKHBIA TPEYrOJIbHUK, LIUPKYJIb, TPAHCIIOPTHUD;
TexHudeckue cpencTsa 00ydeHUs:
- KOMITBIOTEP C JUIEH3MOHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;
MarepuaJibl 10 POBeIe HUIO PAKTHYECKUX padoT
Meroauyueckre ykazaHHs IS CTYJACHTOB 10 BBIITOJHEHUIO MTPAKT UUECKUX PabOT 10 yueOHOH
JUCHUIIIIMHE «JIEMEHTHI BBICIIEH MaTeMaTuku» Juis crieriuanbHocTi 09.02.01 KoMnbroTepHbie
CHCTEMBbI U KOMILJICKCHI
MarepuaJibl 1J151 IPOBEJAeHUS CAMOCTOSITEJIbHO padoThI
MeTtoanyeckre yKa3aHHs 0 OpTaHU3AlMH CAMOCTOSATENILHON padOThI CTYJICHTOB IO y4eOHOI
mucuurniauae EH.01 «DneMmenTs! Briciielt MateMatuku» it cnennanbHoct 09.02.01 KommnbroTepHbie
CHCTEMBI U KOMITJIEKCEI

3.2. UupopmannonHoe obecneyeHue 00yue Hust

Ilepe4yeHb peKOMeHIyeMOIl OCHOBHOM W J1ONOJTHHUTEJIbHOM JINTEPATypPhbl, HHTEPHET - PeCypcoB,
HEO00XO0IMMBIX VISl OCBOCHHUSI TUCIHMILIHHBI

OcHoBHas JMTEpaTYpa:

1. Iexneuxuii 1. 1., MaTemaTuka: yueOHuK. M.: «Akagemus», 2014. 320c (loctymao B DBC «Book.ru.»

2. I'puropnes, B.I1. Cooprrk 3aa4 no BeICIIeH MaTeMaTuke: Y ueOHoe nocodue. M.: «Axagemusi». 2014. 160 c.
3. barmmakoB M.U. Maremaruka: yae6Huk. M.: KHOPYC, 2016. 400 c. (Joctyriao B DBC «Book.ru»)

JlonoJIHUTEIbHAS JIUTepaTypa:
1. banmakoB M.M., MaremaTtuka: 3agaunuk: YueOHoe nocooue. M.: «Akagemus», 2014. 416¢.

IIporpammHoe o0ecnieyeHre 1 HHTEPHET - peCypChl:

1.06pa3oBaTesbHbIN MaTeMaTHaeckuii cait http:// www.exponenta.ru

2.Moe obOpa3oBanue http://www.moeobrazovanie.ru

3.EnuHas komiekimsi 1MpoBbIX 00pa3oBaTesbHBIX pecypcoB http//school — collection/edu.ru



http://www.moeobrazovanie.ru/

AKTHBHBIE U HHTEPAKTHUBHbIE ()OPMbI IPOBe/Ie HUSI 3AHATHIA M0 TUCHUILINHE

EH.01 DjeMeHTHI BBICIIEH MAaTEe MATHKHI

DopmMbl NPOBEACHUA 3AHATHH
Pa6ora

Tema 3anaTui

MaremMaTuyecKkuii JUKTAHT

Tema 1.1. Matpuubl u onpeaeauTenu

B MaJIbIX Ipymiax ( BEIYMCIEHHE
OIpeeuTeNel BBICIMX MTOPSIKOB C
UCIIOJIb30BAaHMEM TaOJIMYHOTO MPOIieccopa
Excel

PaboTa B ManbIxX rpynmnax (pemeHue cCucTeM

Tema 1.2. Cucrembl IMHEHHBIX aNreOpanyecKux
YpaBHEHU I

Pa3INIHBIMHA MCTO}IaMI/I)
Tecr - axcnpecc

Tema 2.1. Bexropsl. Onepanuu Hajx BEKTOpaMu

[IpoGnemHbIe cuTyaruu Pabota B

Tema 2.2. [Ipsamast Ha MJIOCKOCTU U €€
ypaBHEHUE

MaJIbIX rpynmax (ypaBHEHHUE NPsMOil Ha
MJIOCKOCTH )

[TpocMmoTp U oOCyXIeHHE MYIbTUMEANA

Tema 2.3. KpuBbie BTOPOro mopsiika

Mpe3eHTaIuu (KPUBbIE BTOPOTO MOPSJIKA)
MaremMaTuueckuii TUKTAHT Pabora B

Tema 3.1. IuddepennuanbHoe UCUUCICHHE
GyHKIIMY OTHOU MEHCTBUTENBHON MEPEMEHHOM

MaJibIX Tpynmnax (auddepeHurpoBanme
CITO’KHBIX (DyHKIUH)
Tect — akcrpecc [IpobnemusbIe

Tema 3.2. IHTerpanbHOe ucuuciaeHne QGyHKIuu
OJIHOU JIeMCTBUTEIBLHOMN ITEPEMEHHOU

CUTYyalluu Pabota B ManbIx rpynmnax (

PEHICHUEC NMPUKIAJHBIX 3aJa4 C ITOMOLIBIO
OIIPCACIICHHOI'O I/IHTCI‘paJ'Ia)

[IpoGnemusie cutyaruu Pabora B Masbix

Tema 3.3. luddepenunanbabie ypaBHEHUS

rpynmnax (pemenue audepeHIInanTbHbIX
ypaBHEHHIN)

PaGora B ManbIx rpynmnax (BbIYMCIIEHHE
YaCTHBIX MPON3BOIHBIX)

Tema 3.4. [luddepeHninanbHOe UCUUCIIEHNE
(GYHKUMH HECKOJIBKUX JIEHCTBUTEIBHBIX
epPEMEHHBIX

Pabota B ManbIxX rpymnmnax (BbIYHCIIEHUE

Tema 3.5. HTerpanbHoe ucuucienne QyHKIun
HECKOJIBKUX JEHCTBUTENIbHBIX IEPEMEHHBIX

JIBOMHBIX HHTETPAJIOB)
Matemaruueckuii nMkranT PaboTa B MaibIx

Tema 3.6. Teopust psioB

rpymnmax ( UCCIEIOBAHUE CXOTUMOCTH PSJIOB)
IoaroroBka u 3aciynmBaHue q0K1agoB Paborta

HYHUCCII

Tema 4.1. OCHOBHBIE CBOMCTBA KOMIIEKCHBIX

B MaJIbIX IpyInax (IeicTBus HaL
KOMIIJIEKCHBIMU YK CJIAMH )




4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIIMHbI
KoHTpoJib U 01leHKA pe3y/IbTaTOB OCBOCHHS YI€OHOW JUCIMIUIMHBI OCYIIECTBIISETCS MPENnoiaBaTesieM B
Ipoliecce NPOBEIECHUSI IPAKTUYECKUX 3aHATUN, TECTUPOBAHMUS, & TAKKE BBIIIOJIHEHUS 00yJaroIMMUCS
WH/MBUTyaJIbHBIX 3a/laHU M, IPOEKTOB, UCCIICOBAHUH.

Pe3yabTaThl 00yue HUsA
(ocBOCHHBIC YMEHUSI, yCBOCHHbIC 3HAHUS)

@®opMbl U METOAbI KOHTPOJISA U Ol HKH
pe3yJIbTAaTOB 00y4eHHUsI

OcBoeHHbIE YMEHHUA :
- BBIMOJIHATH ONEpallU Ha/l MAaTPULIAMH U
pemaTh CUCTEMbI TMHEHHBIX YDABHECHUN;

- IPUMEHSATH METO/1bI U (PPEepEeHIINANTBHOTO U
WHTETPAJIbHOTO UCUNCIIEHUH;

- pemiath AudxpepeHIIuanbHbIe YPAaBHCHUS

YcBOCHHBbIE 3HAHUS
- OCHOBBI MaTe€MaTH4YeCKOTO aHaIn3a,
JUHEHHOHN anreOphl, 1 aHATUTHYECKOW TEOMETPHH;

- OCHOBBI MHTETPAJIBHOTO U
TudpepeHInaTbHOTO UCUUCICHUS.

aHaJIu3 U OLCHKA BBIMTOJIHCHUA MPAKTUYCCKUX
pabot NeNe 2-4 «Omniepaniuut HaJl MATPUILAMU,
«PemieHre CUCTEM JTUHEWHBIX YpaBHEHUM
pa3IMYHbIMHA MCTOJAAMU », «PemeHue cuctem
JMHEWHBIX ypaBHEHU I MeTotoM ["aycca ¢
UCIIOJIb30BaHKeM Tporieccopa Excel »;

aHaJIM3 U OLIEHKA BBIMOJHEHU S MPAKTHYECKUX
pabot Nel1- 18 «/luddepeninpoBanre OCHOBHBIX
3JIEMEHTAPHBIX QyHKIHIY, «IuddepeHinpoBanme
CIOXKHBIX QYHKIUY, «Pelmenne mpuKiaIabIx
3aJa4 C IOMOIBIO IPOU3BOIHOM U
mudepennnanay, «PemeHue NpuKIaaHbIX 3a/1a4 C
MOMOIIBIO MHTETpaay,

aHaJIN3 U OLICHKA BBINOJIHEHU S TPAKTHUYECKUX
pabot NeNel19-20 «Pemenue nuddepeHnaIbHBIX
yYpaBHEHU I MTEpBOTO NopsiaKay, «PeieHue
mddepeHnaIbHbIX YPaBHEHUH BTOPOTO
HOpsIIKaY;

(bpOoHTaIBHBIN ONPOC, aHAJIN3 U OLIEHKA
BBIIIOJTHEHU S TPAKTHYECKUX PadoT,

pe3yabTaThl cobece0BaHus IO COJIEPKAHHUIO
MUHH-pedepaToB U KOMITBIOTEPHBIX MPE3CHTAIUH;

aHaJu3 U OLIEHKA Pe3yJIbTaTOB
BBITTOJIHCHUS MPAKTUUECKUX padOT, pelieHUs 3a71a49
TECTHUPOBAHMUS, PPOHTAIBHOTO OMPOCa, OI[EHKA
pe3yabTaTOB UTOTOBOTO KOHTPOJIS




Onucanmne mKaJj OIlCHUBAHUA

HNuauxatopsbl Hey/10BJIETBOPUTE
Y/10BJIETBOPUTEJILHO XO0po11o OTJIMYHO
KOMIIETEHIIUM | JIHO
. YpoBeHb 3HAHHU B .
YpoBeHb  3HaAHUU YpoBeHb 3HaHUU
MuHUMaIBEHO o0BeEME,
HIKE . B o0BeMeE,
OMYCTUMBIN YPOBEHb | COOTBETCTB eM
IHosHOTA MUHUMAJTBHBIX FoITyer P yiom COOTBETCTBYIOILE
. . 3HaHu#i.  JlomymieHo | mporpamMme
3HAHUH TpeOOBaHUM. M nporpamMme
MHOTO HErpyobIX | MOJTOTOBKH.
HNmenn MECTO MMOATOTOBKM, 0€3
OLIMOKH. JIOmyIIeHO HECKOJIBKO
rpyObie OIMOKH. onmoOOK.
HErpyobIX olmOoK
IIponemoHCTPUPO
IIponemoncTpupoBan e pHp
BaHBI BCE
Bl BCE OCHOBHBIC
[Tpu pewennu | IlpogeMoHcTpupoBan OCHOBHBIE
yMmeHus. Pemenbl Bce
CTaHAAPTHBIX bl OCHOBHBIE YMEHHS. YMEHUS, PEIeHbI
OCHOBHBIE 3aJjauul C
3a/a4 He | Pemenst TUTIOBBIE BCE OCHOBHBIE
HErpyobIMU
Hanwnune MPOJAEMOHCTPUPOB | 337a4d C HETPyOBIMH OLIGKAMIL 3a7aun c
yMeHui aHbl OCHOBHBIE | OIIMOKaMH. ] OT/AETbHBIMU
BrinmonHeHbl BCE
YMEHHSL. Brimonnenst BCE HECYIIECTBEHHBIM
3aJaHusl, B TOJIHOM
Nwmenu MECTO | 33/laHUsl, HO HE B U HeJoYeTaMH,
o0BeEME, HO
rpyoOble ONIMOKH. MOJIHOM 00BEME. BBITIOJIHEHBl  BCE
HEKOTOpbIE c
3a7aHus B
HEJIOYEeTaMH.
MTOJIHOM 00BEME.
CdopMupoBaHHOCTH
CpopMUPOBaHHOCTb | KOMIIETEHIIUU B | ChopmMupoBaHHO
Kommerenuuss B | KOMIIETEHIINU 1[EJIOM COOTBETCTBYET | CTh KOMIIETEHIIUH
IIOJIHOW Mepe HE | COOTBETCTBYET TpeOOBaHUSIM, HO €CTh | IMOJTHOCTHIO
chopmupoBaHa. MUHUMAJTbHBIM HEJIOYETHI. COOTBETCTBYET
Nmeronmxcs TpeOOBaHUSIM. Nmeronmxcst 3HaHUH, | TpeOOBaHHUSM.
XapaKTepHCTH 3HaHWH, yMeHUH, | Imeronmxcs 3HaHUWM, | yMEHUI, HaBBIKOB U | MMeronmxcs
P P HAaBBIKOB YMEHHUM, HaBBIKOB B | MOTUBAllMM B II€JOM | 3HAHUH, YMEHHUM,
Ka
HEJIOCTaTOYHO JJis | II€JIOM  JIOCTAaTOYHO | JOCTaTOYHO JUISL | HABBIKOB u
copmupoBaHH
0T perieHus JUTSt pelieHus | peneHus MOTHUBAIUU B
MPAKTHYECKUX MPAKTUYECKUX MPAKTHYECKUX MOJIHOU Mmepe
KOMIIe Te HIINU
(mpodeccronansu | (mpodeccroHanbHBIX) | (MPOQECCHOHATBHBIX) | AOCTATOYHO  JUIS
BIX) 3amad. | 3ama4, HO TpeOyercs | 3amad, HO TpeOyercs | perieHus
TpeOyertcst JOTIOTHUTENIbHAS JOTIOTHUTENbHAS CJIOKHBIX
MMOBTOPHOE MpaKTUKa 1O | mpakTUuKa MO | IPAKTUYECKUX
oOy4yeHue OOJIBIIMHCTBY HEKOTOPBIM (mpodeccuonanbH
MPaKTUYECKUX 3a7ad. | MpoQecCHOHAIbHBIM | BIX) 3a]a4.
3aJa4yam.
YpoBeHnb
copmupoBanH . . .
O?Tlf P Huzkuit Hwxe cpennero Cpenuuit Bricokuii

KOMIIe Te HITU I




IIporpamma AUCIHMIUIMHEI COCTaBIeHa B COOTBETCTBUH ¢ Tpebopanusymu GI'OC CIIO no
cnenranbHocTH 09.02.01 KoMiproTepHble CHCTEMBI H KOMILIEKCEL.

ABTOD:

_("/
[Ipenonasarens % I'.H. XKypagsnera

(noonuce)

[IporpamMma paccMOTpeHa M 0l06peHa Ha 3aceIaHHH [THKIOBOH KOMHCCHH
JNMEKTPOTEXHUYECKUX, TETNOTEXHHYECKHX, MATEMATHUECKHX, €CTECTBEHHO-HAYHBIX AHCIUILIHH,
usmaeckoit kynsTypst u BT « /7 »_ ()7 20 /§ r., npotoxon Ne £/

IIpencenarens TMKIOBOH KOMHCCHH .H%‘ ['.H ’Kypasnera

(noonucy)




