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1. Uenu n 3agaum gucumnnuHbl
Llensmu ocsoenus avcumnnuubl EH.01 ONIEMEHTbI BbICLWUEW MATEMATUKU
aBnseTca opMuMpoBaHMe KomneTeHuun obyyaroweroca B obnactu npodeccuoHanbHom
pesatenbHoctM 06 CBA3b, MHOPMALMOHHbIE U KOMMYHUKALMOHHbIE TEXHOMormm (npukas
MwuHucTepcTBa Tpyaa 1 coumanbHom 3awmTbl Poccuinckon ®epepaumm ot 29 ceHTsbpsa 2014
rr Ne 6674 "O peectpe npodeccrmoHanbHbiX CTaHOapToB (NepeyHe  BUOOB
npodeccnoHanbHoM  AedTenbHOCTU)",  3apernctpuposaH  MUHUCTEPCTBOM  HOCTULUK
Poccurickon ®epepaummn 19 Hosabps 2014 r., pernctpaunoHHbin Ne 34779);
AuncumnnuHa HanpaeneHa Ha pelleHne 3agay cnegyowmx Buaos npodeccrnoHanbHom
AeATenbHOCTU:
- MPOEKTUPOBaHME LMGPOBbLIX YCTPONCTB.
- TEXHNYecKkoe 00Cny>XMBaHNe N PEMOHT KOMMbIOTEPHbLIX CUCTEM U KOMMNEKCOB.
- BbINOSIHEHNE paboT MO OOHOM UMM HECKONbKMM npodeccmsMm paboymx, OOSMKHOCTAM
cnyxatumx.
lMporpamma cocTaBneHa B COOTBETCTBUMM C TpeboBaHmaMKM  heaepanbHOro
rocygapctBeHHoro  obpasoBaTenbHOro  crtaHgapta  cpegHero  npodheccrmoHanbHoro
obpasoBaHnsa no cneuuansHoctM 09.02.01 KomnbloTepHble cUCTEMbI U KOMMIIEKCHI (YTB.
npukasom MwuHucTepcTBa obpasoBaHuss M Haykm PO ot 9 pekabpsa 2016 r. N 1547 c
N3MeHeHNaAMU 1 gononHeHnamm oT 17 gekabps 2020 r.).
2. TepeyeHb nNNaHUpyeMmbiX pe3ynbTaToB OOYy4YeHUS, COOTHECEHHbIX C
nnaHupyemMbiMu pe3yribTaTaMn OCBOEHMA Obpa3oBaTeNbHOW NporpaMmmbl
B pesynbtate ocBoenus gucumnnmHbel B cootBetctBuMm ¢ ProOC CI1O u 3anpocamu
paboToaaTtenen obyqatoWNNCs OOSDKEH:
yMeTb:
BbINOSTHATL Onepauum Hag MaTpmuaMmmn n pellatb CUCTEMbI IMHENHbIX YPaBHEHWUN;
pellaTb OCHOBHbIE 3a[a4n aHaNUTUYECKOM reoMeTpPMmM Ha NITOCKOCTMU;
NPUMEHATb MeToAbl AMddEPEHLNANBHOIO U MHTErPanNbHOro NCYUCNEHNS;
pewatb agnddepeHumanbHble YpaBHEHUS; Uuccriedo8amb HYUC08ble Psobl,
3HaTb:
OCHOBbI MaTEMATUYECKOrO aHanm3a, NMMHENHON anrebpbl U aHaNUTUYECKON reoMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBbI AndepeHLnansHOro U UHTErpPanbHOro UCYUCHEHWS;
OCHOBbI TEOPUN KOMMSIEKCHBIX YNCEN, OCHOBHbIE 8UOLI YUCI08bIX PAO0S.
B pesynbrtate ocBOEHMs ANCUMMNNUHBLI ODy4aloWmnncsa OomkeH obnagaTtb obwmmmn u
npodeccrnoHanbHbIMN KOMNETEHLMSIMU:

Kog

KomMneTe HanmeHoBaHne KoMneTeHuunun KO,EI, 1N HanMeHoBaHUe nHanKatTopa OOCTUXEeHUA
HUUnn KoMneTeHuunn
OK 1 MoHnmaTh CYLHOCTb N | YMeHus: BbINONHATL onepaumv Hag MmatpuuaMmun 1 peliartb

coumarnbHyl0 3HaYMMOCTb CBOEW | CUCTEMBI NMNHENHBLIX YPaBHEHUN;

Oyaywen npodeccumn, NposBAATb | pellaTb OCHOBHbIE 3a4a4M aHanNMTUYECKOW reoMeTpum Ha

K HEW YCTOMUUBBINA MHTEPEC NNOCKOCTY;

NPUMEHATbL MeTOoAbl AN depeHUnansHOro n
WHTErpanbHOro UCHYUCNEHUS;

pewaTtb anddepeHumnanbHble ypaBHEHUS; uccedosams
qucnoebie psidbl;

3HaHWA: OCHOBLI MaTemMaTU4YecKoro aHanuaa, nMMHenHon
anrebpbl 1 aHaNUTUYECKON reoMeTpUK;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHumnansHoro " MHTEerparnbHoro
WUCYUCIIEHURA; OCHOBbI TEOPWUW  KOMIMIEKCHBLIX  4YuUcen;
OCHOBHbIe 8U0bI YUCIT08bIX PSI008.

OK2 OpraHu3oBbiBaTb  CODCTBEHHYIO | YMEHWS: BbINOMHATBL Onepauun Hag maTpvuamu u pelaTb
OesaATenbHOCTb, BbIOUpaTh | CUCTEMbI JIMHEWHbIX YPaBHEHWN;

TUMOBble  MeToAbl M crnocobbl | pelaTb OCHOBHbIE 3a4a4M aHaNUTMYEeCKON reoMeTpum Ha




BbINONHEHNs1 NPOoeCCUoHanbHbIX
3agavy, oueHuBaTb nx
3 PEKTUBHOCTb U KA4eCTBO.

NNOCKOCTY;
NPUMEHSTb MeToAbl AUddepeHLMansHOro n
WHTErpanbHOro NCYUCIIEHNS;

pelwatb AnddepeHumnansHble ypaBHeHuUs; ucciedosams
yucrnosble psiobl;

3HaHus: OCHOBbI MaTeMaTU4eCcKOro aHanmaa, NMMHeNnHoN
anrebpbl © aHaNUTUYECKON reoMeTpuK;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHuymansHoOro " MHTEerpanbHoro
WUCYUCIIEHUS; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8UObI YUCIOBbIX psI008.

OK3

Pewatb npobnembl, oueHMBaTb
PUCKA W MNPUHUMATb peLleHns B
HecTaHOapTHbIX CUTyaLNAX

YMeHus: BbINONMHATL onepaunm Hag maTtpuuaMmm 1 pellatb
CUCTEMbI NMHENHBIX YPaBHEHWI;

peluaTb OCHOBHbIE 3a4ayu aHaNUTUYECKON reomeTpun Ha
NMOCKOCTY;

NPUMEHATbL MeToabl AnddepeHumansLHOro 1
WHTErpanbHOro NCYUCIEHNS;

pelwatb AnddepeHumnansHble ypaBHeHuUs; ucciedosams
qucnoebie psidbl;

3HaHMA: OCHOBbI MaTemMaTU4ecKoro aHanmaa, fIMHenHon
anrebpbl 1 aHaNMTUYECKOW reoMeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHunansLHoro n WHTEerparnsHoro
WUCYMUCMEHUSA; OCHOBbI TEOPWUM  KOMIMIIEKCHBIX  YumCerT;
OCHOBHble 8U0bl YUC08bIX Ps008.

oK 4

OcyLiecTBnsaTb MOUCK, aHanu3 u
OLIEHKY nHopmaumm,
HeobOxoauMoOW Ans NOCTaHOBKU WU
peLueHus npodeccnoHanbHbIX
3agad, npod)eccrMoHanbHOro MU
JNINYHOCTHOTO Pas3BUTUS.

YMeHusi: BbINOMHATL onepauun Hag maTpyuammn u peluatb
CUCTEMbI NIMHENHBIX YPaBHEHWNI;

pellaTb OCHOBHbIE 3a4a4yu aHannTUYeCcKon reoMeTpmm Ha
NMoCKOCTY;

NPUMEHSATbL MeToabl AnddepeHUnansHOro n
WHTErpanbHOro UCHUCNEHUS;

pewatb anddepeHumnansHble ypaBHeHUs; ucciedosams
qucnoebie psidbl;

3HaHWA: OCHOBLI MaTemMaTUYeCcKoro aHanusa, fIMHeHon
anrebpbl 1 aHaNMTUYECKOW reoMeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHumnansHoro " MHTEerparnbHoro
WUCYUCIIEHNRA; OCHOBbI TEOPUUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8UObI YUCITI08bIX PSIO08.

OK 5

Mcnone3oBate MHMOOPMaLMOHHO-
KOMMYHUWKaTUBHbIE TEeXHOoMnormmn
ans COBEpLLUEHCTBOBaHNSA
npodeccnoHanbLHON
OeaTenbHOCTH

YMeHust: BbINOMHATL onepauun Hag maTpyuamm v pellatb
CUCTEMBI NMNHENHBIX YPaBHEHUI;

pellaTb OCHOBHbIE 3a4a4yM aHaNnUTUYEeCKon reomeTpun Ha
NNOCKoCTY;

NPUMEHATb MeToAbl AuddepeHumnansHOro 1
WHTErpanbHOro NCYMUCNEHNS;

pewaTtb anddepeHumnansHble ypaBHeHUSs; ucciedosams
qucnosbie psidbl;

3HaHWA: OCHOBLI MaTemMaTUYeCcKoro aHanusa, fIMHeHon
anrebpbl 1 aHaNUTUYECKON reoMeTpuK;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHumnansHoro " MHTEerparnbHoro
WUCYUCIIEHURA; OCHOBbI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8U0bI YUCIT08bIX PSI008.

OK 6

PaboTtatb B konnektuBe ” B
KomaHge, 3hdeKkTMBHO 06LwaThCs
C Konneramu, pPyKOBOOCTBOM,
noTpeduTensamu.

YMeHusi: BbINOMHATBL onepauun Hag maTpyuamMmn u pelatb
CUCTEMBI NMNHENHBIX YPaBHEHUI;

peluaTb OCHOBHbIE 3a4ayM aHaNnUTUYECKON reomeTpun Ha
NNOCKOCTY;

NPUMEHATbL MeToAbl AudepeHumnansHOro 1
WHTEerpanbHOro NCYMUCNEHNS;

pewaTtb anddepeHumnanbHble ypaBHeEHUs; ucciedosams
qucnosbie psidbl;

3HaHWNA: OCHOBbI MaTEMATUYECKOro aHanmaa, MMHENHOn




anrebpbl U aHaNUTUYECKON reoMeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbl  AnddepeHUmanbHOro n WHTErpansHoro
WCYNCMEHUS; OCHOBbl TEOPUM  KOMIJIEKCHBIX  YUCENT;
OCHOBHbIe 8UObI YUCTOBbIX PSA08.

OK7 Bpatb Ha cebs OTBETCTBEHHOCTb | YMEHWS: BbINOMHATE Onepauny Hag MaTtpuuamMu n pewwaTb
3a paboTy YMNeHOB KOMaHAbl | CUCTEMbI JIMHEWHbIX YPaBHEHWN;
(MOgYMHEHHBIX), pesynbTaTt | pelwaTb OCHOBHbIE 3a4a4M aHanNnUTUYECKON reomeTpun Ha
BbINONHEHNS 3a4a4n. NMOCKOCTY;
NPUMEHATbL MeToAbl AudhepeHumnansHOro 1
WHTErpanbHOro NCHMUCNEHNS;
pewaTtb anddepeHumnanbHble ypaBHeHWs; uccriedosamap
yucrosblie psobl;
3HaHuA: OCHOBbLI MaTeMaTUYEeCKOro aHanusa, NMMHENHON
anrebpbl 1 aHANUTUYECKO reoMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHuymnansHoro " WHTEerpanbHoro
WUCUYUCIIEHURA; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK 8 CamocTtosATensHo onpefenaTb | YMeHuUs: BbINOMHATL onepauuu Hag maTpuuamu u peluaTb
3ajaun  nNpodecCUoHanbHOro U | CUCTEMbI NMIMHENHBLIX YPaBHEHUN;
FNINYHOCTHOTO pasBuTUS, | pelatb OCHOBHbIE 3a4a4M aHaNUTUYECKON reomeTpun Ha
3aHuMMaTbCca camoobpasoBaHMEM, | MAOCKOCTY;
OCO3HaHHO NaHUpoBaThb | NPUMEHATbL MeToAbl AuddpepeHumanbHOro 1
NnoBbILLIEHME KBanudukaumm WHTErpanbHOro NCHUCNEHNS;
pelwaTtb anddepeHumnansHble ypaBHeHWS; uccriedosamab
yucrosblie psobl;
3HaHMA: OCHOBbI MaTEMaTMYEeCKOro aHanmaa, IMHENHOM
anrebpbl 1 aHaNUTUYECKON reOMeTPUK;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBbI anddepeHymnansHoro " WHTEerpanbHoro
WUCUYUCIIEHURA; OCHOBbI TEOPWUM  KOMIMEKCHBLIX  4Yucen;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK 9 OpueHTupoBaTbCsa B YCMOBUSIX | YMEHUS: BbINONHATL onepaumm Hag MatpuuamMmu 1 pelatb
YacTOM CMeHbl TEXHONOIMMn B | CUCTEMbI NMIMHENHBLIX YPaBHEHUN;
npodeccuoHansHon pellaTb OCHOBHbIE 3a4ayM aHaANMUTUYECKON reoMeTpun Ha
OEeATenbHOCTH. NMOCKOCTY;
NPUMEHATbL MeToAbl AnddepeHumnansHoOro 1
WHTErpanbHOro NCYMUCNEHNS;
pelwaTb agnddepeHumnansHble ypaBHeHUs; ucciiedogams
yucnosble psidbl;
3HaHuA: OCHOBbLI MaTeMaTU4eCcKoro aHanusa, NMMHENHoOM
anrebpbl 1 aHaNUTUYECKON reOMEeTPUK;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHymnansHoro " WHTEerpanbHoro
WUCUYUCIIEHUS; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8UObI YUCI08bIX PsI008.
MNK1.2 PaspabatbiBaTb CXeMmbl YMeHus: BbINONHATL onepaunn Hag MaTpuuamn 1 pellatb
LMdPOBLIX YCTPONCTB Ha OCHOBE CUCTEMbI NMIMHENHbIX YPaBHEHUN;
MHTErpanbHbIX CXEM Pa3HOM pellaTb OCHOBHbIE 3a4a4yM aHaNMUTUYECKON reoMeTpun Ha
CTENneHn NHTerpauun. NIOCKOCTY;
NPUMEHATL MeToAbl AnddepeHumnansHoOro 1
WHTErpanbHOro NCYUCIEHNS;
pelwaTb AnddepeHumnansHble ypaBHeHUs; uccredogams
yucnoebie psidbl;
3HaHuA: OCHOBbLI MaTeMaTUYeCcKOro aHanusa, NMMHENHON
anrebpbl 1 aHaNUTUYECKON reOMETPUN;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBbI anddepeHymnansHoro " WHTerpanbHoro
WUCUYUCIIEHUS; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8UObI YUCI08bIX PsI008.
MNK1.4 | MNpoBoguTb n3MepeHnsa | YMeHus: BbINOMHATbL onepaumi Hag Matpvuamm 1 pewatb




napameTpoB NPOEKTUPYEMbIX | CUCTEMbI IMHENHBIX YPABHEHWN,;

YCTPOWCTB n onpefenaTb | pelaTtb OCHOBHbIE 3a4a4yM aHaNUTUYECKON reoMeTpun Ha
nokasaTenun HageXHOCTH. NIOCKOCTY;

NPUMEHATbL MeToabl AuddepeHumanbHOro 1
WHTErpanbHOro NCYUCIEHNS;

pelwatb anddepeHumnansHble ypaBHeHUs; ucciedogams
yucrnosble psidbl;

3HaHMA: OCHOBbI MaTeEMaTMYeCcKoro aHanumaa, JIMHENHOM
anrebpbl 1 aHANUTUYECKON reoMeTpun;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBBbI anddepeHymansHoOro " WHTerpanbHoro
WCYMCNEHUS; OCHOBbl TEOPUM  KOMMSEKCHbIX 4MCen,;
OCHOBHbIE 8UObI YUCI08bIX PsI008.

NnK2.2 MponsBoauTb TECTMPOBAHME, YMeHus: BbINONMHATL onepauun Hag maTtpuuamm 1 pellatb
onpeneneHne napameTpoB n CUCTEMBI NMNHEVHBIX YPaBHEHUN;
OoTnagKy MMKpOMpPOLLECCOPHbIX pellaTtb OCHOBHbIE 3a4a4yu aHanNnUTUYECKoON reoMeTpmm Ha
cucTem NMOCKOCTY;

NPUMEHATbL MeToabl AnddepeHumansLHOro 1
WHTErpanbHOro NCYUCIEHNS;

pewaTtb anddepeHumnansHble ypaBHeHUs; ucciedosams
qyucnoebie psidbl;

3HaHUSA: OCHOBbLI MaTeMaTUYEeCKOro aHanmaa, IMHEeNHON
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;

OCHOBBbI anredpbl BEKTOPOB;

OCHOBBbI anddepeHunansLHoro n WHTErparnsHoro
WUCYUCIIEHUS; OCHOBbI TEOPUM  KOMMIIEKCHBIX  YUCEnN;
OCHOBHbIE 8UObI YUCII08bIX PsI008.

3. MecTo aucumnnuHbl B CTPYKTYpe obpa3oBaTeribHOM NporpaMmMbl NOArOTOBKU
cneunanucToB cpeAHero 3BeHa

AvcumnnuHa oTHocuUTcs K obsidaTenbHOW 4YacTu mMaTtemartumyeckoro u obuero
ecTtecTBeHHOoHay4Horo uukna EH.01 u nsyvaetcs B 3 cemecTpe. JucumnnnHa ocHoOBbIBaeTCA
Ha U3yyeHum gmcumnnuH «MatemaTunkar»

4. O6bem AgucUUNUHLI U BUAbI y4eb6HOM paboTbl

Ob6wasa TpyaoeMKoCTb ANCUMNNNHLI cocTaBnseT 160 ak. u.

Buabl yue6HOM paboTbl Bcero akagemMu4yeckux PacnpeneneHue
YyacoB TPYAOEMKOCTH NO
cemecTpam, akK. 4
3 cemecTp
O6Lwaga TpyaoemMKoCTb ANCUMMANHBI 160 160
KonmakmHass  paboma, B T.u. 108 108
ayauTOpPHbIE 3aHATUS:
Jlekuumn 48 48
8 moM yucrie 8 ¢hopmMme rnpakmu4yeckou 28 28
no02omosKu
MpakTuyeckne 3aHATUS 60 60
8 mMoM 4yucrie 8 hopme rnpakmu4eckol 30 30
noda2omoesku
KoHcynbTauumn Tekywmne - -
Bud ammecmauyuu OK3aMeH OK3amMeH
CamocTtosTenbHas paborTa: 52 52
npopaboTka MaTepuana no KOHCMEKTY 20 20
nekummn
lMogroToBka K TECTUPOBAHNIO 20 20
NOArOTOBKA K 9K3aMeHy 12 12




5. CopepxaHve AUCUUMNIUHLI, CTPYKTYpUpoBaHHOe MO Temam (pasgenam) c
yKa3zaHMeM OTBeAEeHHOro Ha HUX KONiM4yecTBa akafieMMYeCKUX 4YacoB U BUAOB Y4e€OHbIX
3aHATUN

5.1 CoaepxaHue pasgenoB AUCUUNIUHBLI (Mmoayns)

Ne
n/n

HanmeHoBaHue
pasgena gucumninuHbl

CopepxaHue pasgena
(ykasblBaloTCA TEMbI U AnAAKTUYECKNE
eavHNLbI)

TpynooemkocTb pasgena,
ak. vyac

B
TpagvLNOHHOWN
dopme

B hopme
NpaKkTU4eCKou
noaroToBKM

OneMeHTbl  NUHEenHou

anre6pbl

MaTpuupbl. Bugbl matpuy,. [deunctsusa
Hag  maTpuuamu. Onpenenuteny
MaTpuubl " ero CBOWCTBA.
Bbluncnenune onpegenutenen.
CucteMbl  NIMHEWHbLIX  YPaBHEHWMN.
MeToabl X peLleHuin.
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7

BekTopbl
KoopauHaThbl.

Bektopbl. [lencTBua Hapg BeKTOpamu.
PaanoxeHue BEKTOpa.
[MpsamMoyronbHasa cuctema KoopauHat
Ha nnockocTn. [ekaptoBa cucTema
KoopauHaTt. [eneHne oTpe3ka B
AHHOM OTHOLLEHUN.

AHanuTn4yeckas
reomeTpus
MNOCKOCTN.

Ha

YpaBHEHWE §NWHUM Ha MNIOCKOCTMW.
YpaBHeHMe BTOPOW CTENEeHW C OBYMSA
nepemMeHHbIMM. Mpoctenwne
ypaBHeHna kpusou. ['padumkun. ObLiee
ypaBHeHue npsiMon NNHWUN.
[MocTpoeHMe npsaMon NWHUKM NO ee
ypaBHeHUo. HaxoxaeHune yrna mexay|
npsMbiMi NMHUAMU.  OKPY>KHOCTb,
annunc, runepbona, napabona. WX
rpadouKkm.

OCHOBHbIE MOHATUSA
MaTeMaTU4eCcKoro
aHanu3a

DyHKUMSA OHOWM nepemMeHHoON.
Cnocobbl 3agaHusa pyHkuumn. ObnacTty
onpeneneHus YHKLUMMN.
Knaccudpumkaumsa yHKunn. OCHOBHbIE
9NIeMEHTapHble YHKLMN.
O603HaveHne QyHKumn. OBpaTHbIe
OYHKLUUN. Teopuna npenenos.
Mpenen nocrnenoBaTesfibHOCTU.
[MepBbI  3amevaTenbHbI  Npeaen.
Mpepen dYHKLUUN. OcHoBHble
TeopeMmsbl o] npegenax.
OOHOCTOPOHHME npeaensi.
HenpepbIBHOCTb (OyHKUUM.

[NunddepeHumnansHoe
ncuncrneHve

MponssogHas YHKUNN.
[MponsBoaHble NPOCTENLINX OYHKLMUNA.
MoHATHe gudpdepeHumana QyHKUMM 1
ero ceovcTea. [ponsBogHble BbICLINX
nopsiaKoB. OcHoBHble TeopeMmsbl
nndodoepeHumanbHoro NCYUCTIEHUS.
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YcnoBusi  MOHOTOHHOCTU  (PYHKLIMMW.




Heobxogmmoe n JocTtaToyHoe
ycriosue akcTpemyma. VccneposaHue
PYHKUMM  OOHOM  NepemMeHHOWn 1
noctpoeHve rpaduka. ACUMNTOThI
rpadovka  yHkuuu.  pomnssogHasd
CNOXHOW  pyHKUMK.  [pounsBogHble
BbiClUMX  nopsagkoB.  [1pymeHeHune
NPOM3BOOHOM K BbIYNCIIEHUIO
npegenoB. MccnepoBaHue QYHKUMU
OAHOM NEepPeMeHHONW W MOCTPOEHNE
rpadouka.

WHTerpanbHoe
ncuymcneHve

MepBoobpa3sHas dyHKUMA.
HeonpeaeneHHbIN WHTerparn.
CsouncTtBa HeonpeaeneHHoro
WHTerpana. Tabnuua WHTerpanos.
OCHOBHblE MeTOAbl MHTErPUPOBAHUSL.
HenocpeactBeHHOE WHTErpMpoBaHue.
OnpepeneHHbln nHTerpan. CBoncTea
onpeaeneHHoro WHTerpana.
"eomeTpuyeckmmn n douranyeckum
CMbICIT  OMpenEeneHHoOro MHTerpana.
BbluncneHne onpeneneHHbIx|
WHTerpanoB. HaxoxaeHwe nnowaan
KPUBOMMHENHOW Tpaneunmn ¢ NOMOLLbHO
onpeaenieHHoro nHTerpana.

13

KomnnekcHble Yncna

Passutne NOHATUSA yucna.
KomnnekcHble 4ucna. [HenctBust Hapg,
KOMMIEKCHbIMM yrucnamm B
anrebpanyeckomn dopme.
"eomeTpuyeckas MHTepnpeTauus
KOMMNMEKCHbIX yucen.
TpuroHomeTpuyeckas n
nokasaTtenbHasa opmMma KOMMMEKCHbIX|
uncen. [JenctBusa Hag KOMMIEKCHbIMU
ymucrnamm B TPUrOHOMETPUYECKON

dopme.

Hucnosble paabl

Uucnosble psabl. 3HaAKoONepeMeHHbIE
uncnosble psgbl. CTeneHHble psaabl.
Mpu3Hakn CXOOMMOCTU paga.
beckoHeuHble psabl. PasnoxeHue
PYHKUMIM B CTENEHHOW psg.

OO6bIKHOBEHHbIE
nudepeHUnanoHble
ypaBHeHNs

MaTtpuubl. Buabl matpuu. [Henctsus
Hag  maTpuuamn.  OnpegenuTens
MaTpuubl " ero CBOMCTBA.
BbluncneHne onpegenurenen.
Cuctembl  NIMHEWHBIX  YpaBHEHUN.
MeToabl X peLleHun.

13

10

HncneHHble MeToabl

UacTHble npousBoAHble,  (PYHKUUM
HEeCKOMbKMX nepeMeHHbIX.
HaxoxgeHne 4YacTHbIX MPOU3BOAHBIX]

BbICLLUNX NOPAOKOB.




13

KoHcynbmauyuu mekyujue

14 |KoHcynbmauyuu nepeod 3Kk3aMeHOM -
15 [Ok3ameH -
5.2 Paszgenbl gUCUMNNNHbI U BUAbI 3aHATUN
Jlekymn, ak. 4 MpakTnyeckme CPO,
3aHATUSA, akK. Y ak. 4
Ne HanmeHoBaHue pasgena B B hopme B B hopme 8
n/n AVNCUMMINHBI Tpaguy | NpakTU4eck | Tpaguum | NpakTUYecKk | 4ac.
WOHHOM on OHHOM on
dopme | nNoarotoBkn | dopme | NnoaroTOBKM
1 OnNeMeHThI NUHENHON 2 4 3 3 6
anrebpsbl
BekTopbl 1 KOOpanHaThI. 2 2 3 3 4
3 AHanuTunyeckaas reomeTpus 2 2 3 3 4
Ha MOCKOCTW.
4 OcHoBHbIe NOHATMA 2 2 3 3 4
MaTeMaTU4ecKoro aHanunsa
5 OvdpepeHumnansHoe 2 4 3 3 8
ncyncrneHne
6 | MIHTerpanbHoe ncymcneHne 2 4 3 3 6
7 | KomnnekcHble Ynucna 2 2 3 2 4
8 | Yucnosble pagbl 2 2 3 1 4
OO6bIKHOBEHHbIE 2 4 3 3 8
9 | anddepeHumarnbHble
ypaBHEHNA
10 | YucneHHble meToabl 2 2 3 1 4
KoHcynbmauyuu mekyujue
KoHcynbmauuu neped 3Kk3amMeHoOM
Ok3ameH
5.2.1 lNlekuun
Ne HanmeHoBaHune TemaTunka NeKkUMOHHbIX 3aHATUN TpynoemkocTb pasgena,
n/n | pasgena AnCuUmMninHbI ak. yac
B B hopme
TpaaLUMOHHONMPAKTUYECKON
dopme NOArOTOBKU
MaTpuupbl. Bugbl matpuy. [dencteusa 2 4
Haga MaTpuuamMmu. Onpegenuteny
1 ONeMeHTbl  NMHEHONMaTPULbI n ero CBOWCTBA.
anrebpsbl *Bbluncnenne onpegenurtenen.
Cucrembl NNHENHbIX YpaBHEHUM.
MeToabl X peLueHni.
BekTopbl. *[lenctBus Hag BeKTOpaMMU. 2 2
PaanoxeHune Bektopa. lNpsamMoyronbHas
5 BekTopsbl ncuctema KoopaumHaT Ha  MIOCKOCTW.
KOOpAWHATbI. [lekapToBa cucrtema KoopAnHar.
[leneHve oTpeska B AaHHOM
OTHOLLUEHUN.




AHanuUTM4yeckas
reomeTpus
Ha NIIOCKOCTH.

YpaBHEHWE §WHUM Ha  MJIOCKOCTMW.
YpaBHeHne BTOpPOW CTerneHu C OBYMSA

nepemMeHHbIMU. MpocTenive
ypaBHeHusa Kpmeon. *Ipacumkun. Obiee
ypaBHeHue npsiMon NNHUN.

[MocTpoeHMe npsAMOM JiMHUM NO  ee
ypaBHeHuto. HaxoxaeHue yrna mexay|
npsMbIMi — NMHUAMKU.  OKPY>KHOCTb,
annunc, runepbona, napabona. WX
rpadoukm.

OCHOBHbIe MOHATUSA
MaTeMaTU4eCcKoro
aHanu3a

PyHKLNA oJHoOMn nepeMeHHoONn.
Cnocobbl 3agaHnsa dyHkumm. ObnacTb
onpeneneHus dOYHKUMN.
Knaccudpumkauma cyHkumit. OCHOBHblE
9NeMeHTapHble dPYyHKUNN.
O603HaveHne yHkuun. OBpaTHble
OYHKLUMNN. Teopna npenenos.
*Mpenen nocrefoBaTeNbHOCTW.
[MepBbI  3amMevaTesibHbIM - Npegen.
Mpenen yHKunn. OCHOBHbIE TEOPEMBI
o npegenax. OAOHOCTOPOHHME
npegensbl. *HenpepblBHOCTb OYHKLMN.

[ndepeHumnansHoe
ncyncreHme

MpounssogHas yHKumMW. [NponsBogHbIe
NPOCTENLLNX dYHKLUNNA. MoHsTHe
nndpdepeHumana  QyHKUMM KU ero
ceoncTBa. [lpousBogHble  BbICLUKX
NOPSIAKOB. OcCHOBHble Teopembl
nnddepeHumanbHoro NCYNCIIEHUS.
YCrnoBuss  MOHOTOHHOCTM  QDYHKLMMW.
Heobxoanmoe n goctatoyHoe ycnosue
aKcTpeMyMma. *MccnegoBaHne pyHKLNN
OAHOM NEepemMeHHONW W MOCTPOEHUNE
rpadomka. AcnmnToThI rpagoumka
pyHkumMn.  lMpomnsBogHas  CNOXHOM
oyHKunK.  [NponsBogHblE  BbICLUMX|
nopsgkos. NpumeHeHne NpPoOn3BOOHON
K BblYUCMEHUIO npegenos.
*MlccnepoBaHne YHKLMM oaHomn
nepemMeHHON 1 NoCTpoeHune rpaduka.

WHTerpansHoe
ncuymcrneHne

MepBoobpasHas dYHKUNA.
HeonpeaeneHHbIN WHTEerpan.
CsowncTtea HeonpeaeneHHoro

MHTerpana. Tabnuua WHTerpanos.
*OCHOBHble METOAbl UHTErpMpoOBaHUSI.
HenocpeactBeHHOE WHTerpMpoBaHue.
OnpepeneHHbln nHTerpan. Ceoncrea

onpeaeneHHoro WHTerpana.
[[eomeTpuyecknin u pu3nyecknin cMbicr
onpeaeneHHoro WHTerpana.
*BbluncneHve onpeneneHHbIx|

WHTerpanoB. HaxoxgeHne nnowagu
KPMBOJIMHEMHOW Tpaneummn C NOMOLLLHO




onpeaernieHHoro nHTerpana.
Passutune NOHATUA yucna. 2 2
KomnnekcHble uucna. *[enctBus Hap,
KOMMNIEKCHBIMMN Yynucnamu B
anrebpanyeckon dopme.
"eomeTpuyeckas WMHTepnpeTaums
7 [KomnnekcHble Yncna P pripeTall
KOMMMEKCHbIX yucen.
TpuroHoMeTpryeckasi U nokasaTesibHas
bopmMa KOMMMeKCHbIX Yncen. Jencrens
Hag  KOMMMEKCHbIMW  4yucnamm B
TPUrOHOMETPUYECKON hopMme.
Yucrnosblie pAabl. 2 2
3HaKkonepeMeHHble 4YUCroBble  pPsAabl.
CTeneHHble Aabl. Mpu3Hakm
8 Mwucnosble psabl PAA N b
cxoguMmocTh  psaga. BeckoHeuYHble
pagbl.  PasnoxeHne  yHKUMA B
CTeneHHOW psag.
MaTpuupbl. Bugbl matpuy. [dencteua 2 4
O6bIKHOBEHHbIE Hapg MaTpulamu. Onpegenuteny
9 londpepeHumnanbHble [MaTpulbl N ero cBoncTea. BolumcneHne
ypaBHeHUs onpegenutenen. CuUCTeMbl JIMHENHbIX
ypaBHEHUN. MeToabl NX peLueHun.
*YyaCTHble  Npou3BoAHble,  PYHKLMMK 2 2
HECKOMbKMX nepeMeHHbIX.
10 MucneHHble meToAabl
HaxoxgeHne 4acTHbIX MNPOU3BOAHBIX
BbICLUNX NOPSIAKOB
*B (popme npakTU4eckon NoaroToBKU
5.2.2 MNpaKkTu4yeckne 3aHATUSA
Ne HanmeHoBaHune TemaTrka NpakTUYeCKNX 3aHATUN TpynoemkocTb pasgena,
n/n | pasgena gucunnmvHbl (cemnHapoB) ak. yac
B B hopme
TpaavLUMOHHONMPaKTUYECKOMN
dopme NOArOTOBKU
. " CUCTEeMbI NINHENHbIX YpaBHEHUN. 3 3
OnemMeHTbl  NMHENHOW o .
1 Anre6pb! MeTonbl nx pelweHnn *PelueHne 3agad
Ha HaxoxgeHue obpaTHON MaTpuLbl
2 |Bektopbl 1 koopauHaThl.[* Bektopbl. [lencTBusa Hag BEKTOpaMmu. 3 3
* [TocTpoeHne NpAMOon NIMHUK No ee 3 3
AHannTnyeckas N
YPpaBHEHUIO. YpaBHeHME MPsIMON.
3 reomerpus HaHaxom,qume rna mexay npsimbiMm
NMOCKOCTH. y ynp
NMNHNAMMN
OCHOBHbIE NOHATUA*BblumcneHme npeaenoB yHKLMNA. 3 3
4 matemMaTu4yecKoro WceneposaHne pyHKUMM Ha
aHanunsa HenpepbIBHOCTb.
5 NnddepeHumansHoe  [*BbluncneHne nponsBoaHbIX U 3 3
ncyncneHne anddepeHumanos BbICLUNX NOPSAKOB.
* IHTerpanbHOE NCYNCrexHune, 3 3
WHTerpansHoe
6 peLleHns HTerpanos, BblYUCIEHNE
ncuyncneHuve
WHTEerparnos.




PelweHre 3agay ¢ KOMNIIEKCHLIMM 2
7 KomnnekcHble ynucna
HmMcnamm.
*PeweHne 3agay Ha cxoaAMMOCTb 1
8 MwucnoBblie pagbl
psaga.
O6bIKHOBEHHbIE *PelueHne anddepeHLmanbHbIX 3
9 OundepeHumanesHble  |ypaBHEHUMN.
ypaBHEHNs
*HaxoxxgeHne YacTHbIX NPON3BOAHBIX 1
HKLIMWN HECKOMNbKUX NepeMEHHbIX.
10 MwucneHHble meToabl GpyHKU P
HaxoxgeHune 4acTHbIX NPOM3BOLHbIX
BbICLLMX MOPSAKOB.
*B (hbopMe NpaKTU4eCKon NoAroTOBKM
5.2.3 JlabopaTopHble 3aHATUA
He npegycMoTpeHbl.
5.2.4 CamocTosiTenbHas pabota oby4yarowmxcsa (CPO)
Ne HanmeHoBaHune pasgena TpynoemkocTb,
pasf Buag CPO byA
n/n ANCLMNITNHBI Yac
NoaroTtoBka K 8
TECTUPOBAHUIO
1 | OnemeHTbl NUHenHoun anrebpsol.
lMpopaboTka maTtepuana no 4
KOHCMNEKTY NEKUMWN.
[MogroTtoBka K 9K3amMeHy
BekTopsbl 4
MpopaboTka maTtepuana no
N KOOPAMHATbI. y
2 KOHCMEKTY NEeKUMNNA.
MoaroToBka K 4
AHanutnyeckas  reomeTpus  Ha
3 TECTUPOBAHMIO.
NAOCKOCTU
[MoaroToBKa K 9K3aMeHy.
NoaroTtoBka K 8
4 OCHOBHblE NOHATUS TecTnpoBaHuio MNoaroToBka
MaTeMaTM4ecKoro aHanmsa K 9K3aMeHy.
MpopaboTka maTtepuana no 8
5 | AndbepeHumnaneHoe ncumcneHune bpob >P
KOHCMNEKTY NEKUMNN.
4
NoaroTtoBka K
6 | HTerpanbHoe ncuncneHune TECTUPOBAHUIO
[MogroToBKa K 3K3aMeHy.
MNoarotoBka 4
7 | KomnnekcHble yicna
TECTUPOBAHUIO.
lNMpopaboTka maTtepuana no 8

KOHCNEKTY NeKunin.

8 Uncnosble psabl MogroTtoBka K 9Kk3aMeHy.
lNogroToBKa K
TECTUPOBAHUIO.




MpopaboTka maTepuana no 4
OO6bIKHOBEHHbIE KOHCNEKTY NeKUnin.
9 | audbepeHumnancHble lMogroTtoBka K 9K3aMeHy.
ypaBHEHNS MogroToBKa K
TECTUPOBAHUIO
lMogroToBKa K aK3aMeHy 8
10 | YucneHHble meToabl lMpopaboTka maTtepuana no
KOHCNEKTY NEKUNN.

6 YyebHO-MeTOAMYECKOE U NMHhOpMaLMOHHOEe obecneYyeHne JUCLUUNIIUHbI
6.1. OcHoBHas nuTeparypa:
OCHOBHOM 3NEeKTPOHHbIN pecypc
OcuneHko, C. A. DnemMeHTbl BbiCLLE MaTeMaTukn : y4ebHoe nocobue . — Mockea ; bepnuH :
Avpekt-Megua, 2020
https://biblioclub.ru/index.php?page=book view red&book id=571231

MNMeyaTHasa y4yeOGHas nutepaTtypa

Anrebpa wu Havana wmaTemaTudeckoro aHanmsa. 10-11  «knaccbl: y4yebHMK Ons
obweobpasoBaTenbHbIX opraHn3aunin: 6as3oBbii U yrnybneHHbin yposHu / L. A. Anumos [n
ap.]. - M. : lNpoceeweHune, 2019,2021

Y4ye6HO — MeTOAMYECKNaA nutTepaTypa

1 CneumanbHble rnaBbl BbICLLEN MaTeMaTUKW: PYKOBOACTBO K pELUEeHU0 3ajad C
TEOPETMYECKMM MaTepuanom Mno TeOpuM BEPOSATHOCTEM U MATEMaTUYECKOW CTaTUCTUKE :
yyebHoe nocobue / C. H. Bepuues, I'. B. Hegornb4yerko, b. C. PeaHukos . — HoBocnbupck :

Hosocubupckni rocyapCTBEHHbLIN TEXHUYECKNI YHUBEPCUTET, 2018
https://biblioclub.ru/index.php?page=book view red&book id=576572

2.Komuccapos, B. B. MaTtemartuka: cbopHuk 3agady. — Hoocmbupck : HoBocubupckun
rocyaapCTBeHHbIN TEeXHNYECKUMN YHUBEPCUTET, 2019

https://biblioclub.ru/index.php?page=book view red&book id=574779

3.MaTtemaTuka : yuebHo-meToan4eckoe nocodbue / coct. B. 0. CadoHoBa, B. I'. bopucos. —
KemepoBo : KemepoBckui rocygapcteeHHbln yHuBepcuteT, 2019
https://biblioclub.ru/index.php?page=book view red&book id=600279

4.Bbicwas maTtematuka : y4yebHuk / K. B. banguH, B. H. bawnbikos, A. B. PykocyeB. —
Mocksa : OJTINHTA, 2021
https://biblioclub.ru/index.php?page=book view red&book id=79497

6.2.[lononHuTenbHaa nuteparypa
KpaTkmi Kypc Bbicwen Matematukn :  y4yebHuk / K. B. banguH, ®. K. banguH,
B. . Dxeddanb n ap. —  MockBa : [awkos n K®, 2020
https://.ru/index.php?page=book view red&book id=573171
-MeTogu4yeckoe n HcpopmaumoHHoe obecnevyeHne GUCLUNIIUHbI

6.3. lMepe4vyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUA ONA CaMOCTOATENIbHOM
paboTbl o6yyvaroLwmxcs

1. PyaHeBa, U.T.

OnemeHTbI BbiCLLEN MaTeEMaTUKN [DNEKTPOHHbIN pecypc] : MeTogMyecKne ykasaHus K
BbINOSTHEHUIO CaMOCTOATENBbHOM PaboThl AN1s 06yYalLWMXCs NO cneumanbHOCTSIM
09.02.01 «KomnbtoTepHble cuctemsl 1 komnnekeol» n 09.02.07 «NHdopmaunoHHbIe
CUCTEMbI 1 NpOorpaMmMmnpoBaHmne» o4Hon opmbl 0byueHus / . I'. PygHesa ; BI'YUT,



https://biblioclub.ru/index.php?page=book_view_red&book_id=571231
https://biblioclub.ru/index.php?page=book_view_red&book_id=576572
https://biblioclub.ru/index.php?page=book_view_red&book_id=574779
https://biblioclub.ru/index.php?page=book_view_red&book_id=600279
https://biblioclub.ru/index.php?page=book_view_red&book_id=79497
https://.ru/index.php?page=book_view_red&book_id=573171

dakynbTeT cpegHero npodeccrmoHansHoro obpasoBaHus. - BopoHex, 2022. - 22 c. -
OneKTPOH. pecypc. - http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5439

2. PypHeBa, U.T.

ONEeMEeHTbI BbICLLEN MaTEMATUKUN [DNEKTPOHHbLIN pecypc] : METOANYECKNE YKa3aHus K
BbINOSTHEHUIO NPAKTMYECKNX paboT ans obyyatowmxca no cneumansHoctsm 09.02.01
«KomnbroTepHble cuctemol 1 komnnekebl» n 09.02.07 «IHpopmaLMOHHbIE CUCTEMBI U
nporpammMupoBaHue» o4Hon popmbl 0byyeHus / W. . PygHesa ; BIYUT, ®akynbteT
cpenHero npodgeccuoHanbHoro obpasoBaHus. - BopoHex, 2022. - 30 c. - OneKkTpoH.
pecypc. - http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5437

6.4 [llepeyeHb pecypcoB UHPOPMALNOHHO-TENIEKOMMYHUKALUUOHHON CeTU
«HTepHeT», HeOGXOoaNMbIX ANl OCBOEHUA AUCLMNNUHBI (MOAyns)

HavmeHoBaHue pecypca cetn «IHTepHEeT» OneKTPOHHbIV agpec pecypca

«Poccutickoe obpasosaHue» - ¢pedepanbHbil | https://www.edu.ru/
rnopmari

HaydyHasi anekmpoHHas bubniuomeka https://elibrary.ru/defaultx.asp?

HauyuoHarnbHasi uccnedosamersibckas | https://niks.su/
KomrbtomepHasi cemb Poccuu

UHpopmayuoHHasi cucmema «EOuHoe okHo | http://window.edu.ru/
docmyrna K obpa3ogamersibHbIM pecypcam»

AnekmpoHHas bubnuomeka BI'YUT http://biblos.vsuet.ru/megapro/web

Caim MuHucmepcmea Hayku U ebicweeo | https://minobrnauki.gov.ru/
obpasoeaHusi PO

lMopman omkpbimozo on-line o6pa3osaHusi https://npoed.ru/

AnekmpoHHasi UHgopmayuoHHo- | https://education.vsuet.ru/
obpaszosamersbHas cpeda ®FEO0Y BO «BI'YUT

6.5 NepeyeHb MHPOPMALMNOHHBLIX TEXHONOIMMMN, NUCMOSb3yeMbIX MPU OCYLLECTBNEeHUN
obpasoBaTenbHOro npouecca No AUCUUNIINHE, BKIOYasa nepevyeHb NporpamMmMHOro
obecne4vyeHnss U MH(POPMALMOHHBLIX CMIPaBOYHbIX CUCTEM

MpyM  u3ydeHUM  AUCUMNIUHBI  UCMNOMNb3yeTCA  nporpaMmmHoe  obecneyeHue,
COBpPEMEHHbIE nNpodieccuoHanbHble 6asbl AaHHbIX UM MH(OPMALMOHHbIE CMPaBOYHbIE
cuctembl: ONOC yHuBepcuTeTa, B TOM yucrne Ha 6ase nporpammHon nnatgopmbl «Cpeaa
anekTpoHHoro oby4veHna 3KLy», aBToMatnsanpoBaHHaa MHMpopMaunoHHaa 6a3a «MHTepHeT-
TpeHaxepbl», « MIHTepHET-3K3aMeH».

Mpn ocBoeHUM AUCUUNIIUHBI UCMNOMb3YeTCA JIMLEH3UMOHHOE U OTKPbITOE
nporpaMmmMmHoe obecneveHue — H-p, OC Windows, OC ALT Linux.

7. MaTepuanbHO-TeXHMYECKOe obecneyeHne AUCLUUNIUHDbI

Ob6ecneyeHHOCTb npouecca OBOy4YeHUs1 TEeXHUYECKMMU CpeacTBaMm  MOSTHOCTbIO
cootBeTcTBYyeT TpeboBaHnam OIrOC no HanpaeneHuio NoarotoBkn. MaTtepmanbHo-
TexHnyeckas 6asa npuBedeHa B NULEH3NOHHBLIX hopmax M pacnosfioXeHa BO BHYTPEHHEMN
ceTn no agpecy http://education.vsuet.ru.

Mpy 4TEeHMM neKkumn, NPoBEeAEHUM MNPAKTUYECKMX 3aHATUMN WU KOHTPOSE 3HaHWW
obyyaroLmnxcs no AMCUUNIINHE UCNoNb3yeTcs:

KabuHeTt
MaTemaTunyeckmx
ancumnnuH (aya. 5)

Mpoektop Epson EB-W9 — 1 wT;
KpenneHne npoektopa nOTOMOYHOE YyHuBepcanbHoe [C-PR-1t
Titanium — 1 WT.;

no
HeT



http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5439
http://biblos.vsuet.ru/ProtectedView/Book/ViewBook/5437
https://www.edu.ru/
https://elibrary.ru/defaultx.asp
https://niks.su/
http://window.edu.ru/
http://biblos.vsuet.ru/megapro/web
https://minobrnauki.gov.ru/
https://npoed.ru/
https://education.vsuet.ru/

OKpaH HacTeHHbIn Screen Media MW 153x153 — 1wT,;

Hoytbyk ASUS K 73 E 15-2410 M CPU\4096\500\DVD-RW \
Intel(R) HD Graphics 3000— 3 wT.;

MapkepHas gocka;

Mnakatbl, HarNsgHble Nocobus, cxembl;

Paboumne mecTta no konn4yecTBy oby4vatoLLnxcs;

Pabo4yee mecTo npenogasaTens

AyauTopus ans caMoCTOSiTENbHOM paboTbl CTYAEHTOB:

KomnbtoTepHbin | JlokanbHasa ceTb, kommyTaTop | Microsoft Windows7 ; Adobe
knacc ans [-Link DES-1016 ¢ Bbixogom B |Reader XI; Microsoft Office 2007
camocTosTeNbHOMN | « IHTEepHETY; Standart;

paboThl, B T.4. ns | Komnbtotep B cbope B cocTtase: | GIMP; Pascal ABC; Inkscape;
npoBeneHus Intel Core i3- Free Pascal; Paint.NET; Oracle
rpynnoBbIX U 540/4096/500/DVD- VM Virtual Box; Microsoft Visual
nugmeuayanboHbix | RW/GeForce CT220 — 8 wr.; Studio 2010;

KOHCYnbTauun, MpuHTep nasepHbin HP Laser [lluueHsna Ne AAA.0217.00 ¢

TeKyLiero jet P-2035 A4 30 ctp.B MUH. — 21.12.2017 r. no «beccpoyHo»
KOHTpONSA 1 1 wr;

npomexyTtoyHon |CkaHep HP Scan jet- 3110-

aTTecTauum 1wr.;

(ayn.19) MynbTumeama npoekTop

SANVO PLC —XU 50 — 1 wr.;
OKpaH nepeHocHon — 1 WT.;
Hoytbyk ASUS K 73 E 15-2410
M CPU\4096\500\DVD-RW
\Intel(R) HD Graphics 3000 — 1
WwT.;

MapkepHasa gocka;

MnakaTbl, HarnggHble nocobus,
CXEMbI;

KomnnekTt yyebHon mebenn.

[lononHUTENbHO, camocTosTENbHas pa60Ta O6y‘-IaI'OLLI,I/IXCFI, MOXET OCYyLLEeCTBIATbLCA
npu ncnonb3oBaHU:

PecypcHbiv LeHTp | KomnbtoTepbl co cBoboaHbiM  |AnbT ObpasoBaHue 8.2 +
poctynom B ceTb MHTepHeT n  |LibreOffice 6.2+Maxima

ONEKTPOHHbIMU JTnuenauna Ne AAA.0217.00 c
BMBNMOTEYHBIMU 1 21.12.2017 r. no «beccpoyHo»
NMHPOPMALNOHHO CNPaBOYHbIMU

cucTemMamum.

8 OueHouYHble MaTepuanbl ANA NPOMEXYTOYHOU aTTecTauum obyvarLwmxcsa no
aucuunnuHe
OueHo4Hble maTepuansbl (OM) onga gucumMnivHbl BKIIKOYaKoT B cebs:



- MepeyeHb KOMMETEHUWA C YyKa3aHMEM WHOMKATOPOB AOCTMXKEHWS KOMMETEHUUN,
aTanoB nx GOPMMPOBaHUS B NPOLECCE OCBOEHUS1 0O6pa3oBaTeNibHOM NPOrpamMmmbl;

- onMcaHue LWKan OLeHUBaHUS;

- TUNOBbIE KOHTPOJSbHbIE 3a4aHUs N UHble MaTepuanbl, HeobxoauMble ONSA OLEHKM
3HaHWN, YMEHWI, HaBbIKOB,

- MeToguyeckue martepuansl, onpeensiowme npoueaypbl OUEHUBaHUS 3HAHUN,
YMEHWI, HABbIKOB M NPaKTU4YECKOro onbITa.

OM npefncraBnsaTCa OTAENbHBIM KOMMSIEKTOM W BXOAAT B coOcTaB paboyeun
nporpamMmmbl aucumnnmHbl. OueHoYHble MaTepuanbl POpMUPYOTCS B cooTBETCTBMM C [
BI'YUT «lMonoxeHne 06 oueHOYHbIX MaTepuanaxy.



AHHOTALIUA
K PABOYEW NPOTPAMME
ANCLUIMIINHDI
«3NEMEHTbI BbICLLEA MATEMATUKW»

Mpouecc u3yyYyeHus OUCUMNNMHBbI HanpaBfeH Ha (OpMUPOBaHME CrieayrLmX

KOMMNETEeHUNN:
Koa
KkomneTe HanmeHoBaHMe koMneTeHLnn Koa v HanmeHoBaHWe nHankaTtopa OOCTMKEHUS
HUUK KOMMNeTeHLmMmn
OK 1 MoHumaTb CYLLHOCTb N | YMeHus: BbINONHATE onepaumy Hag Matpuuamu 1 pelatb
coumanbHyl0 3HaYMMOCTb CBOEW | CUCTEMBI NMIMHENHBLIX YPaBHEHUN;
Oyaywen npodeccun, NposiBNATbL | pelaTb OCHOBHbIE 3a4a4M aHaNUTUYECKO reoOMeTpUn Ha
K HEN YCTONYMBLIN MHTEPEC NIIOCKOCTY;
NPUMEHATbL MeToAbl AuddepeHumanbHOro 1
WHTErpanbHOro NCYMUCNEHUs;
pewaTtb anddepeHumnanbHble ypaBHeHWs; uccriedosamab
4ucroeblie psobl;
3HaHMA: OCHOBbI MaTEMaTMYEeCKOro aHanmaa, JIMHENHOM
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;
OCHOBBbI anredpbl BEKTOPOB;
OCHOBBbI anddepeHunansLHoro n WHTErparnsHoro
WUCYUCIIEHUS; OCHOBbI TEOPUM  KOMMIIEKCHBIX  YUCEnN;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK 2 OpraHu3oBbiBaTb  CODCTBEHHYHO | YMEHUS: BbINOMHATL onepauun Hag maTpyuamMm 1 pellatb
OeATernbHOCTb, BbIOMpPaTh | CUCTEMBI MMHENHBLIX YPaBHEHWIA;
TMNOBblE MeToAbl W CMocobbl | pelaTtb OCHOBHbIE 3a4ayn aHanUTUYECKON reoMeTpmm Ha
BbINOMHEHNSA NPOdECCUOHANbHBIX | NITOCKOCTH;
3ajau, oLeHuBaTb UX | NPUMEHATb MeToAbl AuddepeHumnansHOro 1
3(pPeKTNBHOCTbL N KAYECTBO. WHTerpanbHOro NCYMUCNEHNS;
pelwaTtb anddepeHumnansHble ypaBHeHUS; uccriedosamab
yucroeblie psobl;
3HaHMA: OCHOBbI MaTEMaTMYECKOro aHanmaa, JIMHENHOM
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;
OCHOBBbI anredpbl BEKTOPOB;
OCHOBBbI anddepeHumnansHoro " MHTEerparnbHoro
WUCUYUCIIEHUS; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK3 Pewartb npobnembl, oueHMBaTb | YMEHWS: BbINOMHATE ONepaunm Hag MaTtpuuamu n pewwaTb
PUCKM W MNPUHMMATb pelleHUs B | CUCTEMbI NMNHENHBLIX YPaBHEHUN;
HecTaHOapTHbIX CUTyauusax peluaTb OCHOBHbIE 3a4a4yM aHaNnUTUYEeCKOn reomeTpun Ha
NNOCKoCTY;
NPUMEHATb MeToAbl AuddepeHumnansHOro 1
WHTErpanbHOro NCYMUCEHNS;
pelwaTb agnddepeHumnansHble ypaBHeHUSs; ucciiedogams
yucnosble psidbl;
3HaHMA: OCHOBbI MaTEMaTMYECKOro aHanmaa, JIMHENHOM
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBbI anddepeHumnansHoro n MHTEerparnbHoro
WUCUYUCIIEHUSA; OCHOBblI TEOPWUM  KOMMIEKCHbIX  4uUcen;
OCHOBHbIe 8UObI YUCI08bIX PsI008.
OK4 OcylecTBnATb MOUCK, aHanu3 W | YMeHUs: BbINONHATb onepaumm Hag MatpuuamMmu 1 pelatb

OLEHKY nHdopmauum,
HeOOXOAMMON A1 MOCTAHOBKU U
peLueHns NpodeccuoHarnbHbIX
3agad, npodeccuoHanbHOro U
NIMYHOCTHOTO pa3BUTUS.

CUCTEMBI NNHEWHBIX YPaBHEHUI;

pelaTb OCHOBHbIE 3a4a4n aHaNMTUYECKON reOMeTPUnN Ha
MMOCKOCTY;

NPUMEHATL MeToAbl AnddepeHumnansHoOro 1
WHTErpanbHOro NCYUCIEHNS;

pelwwaTb AnddepeHumnansHble ypaBHeHUs; ucciedosams
yucrnosble psodbl;

3HaHUsA: OCHOBbI MaTeMaTUYeCcKoro aHanumsa, IMHenHon




anrebpbl U aHaNUTUYECKON reoMeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbl  AnddepeHUmanbHOro n WHTErpansHoro
WCYNCNEHUS; OCHOBbI TEOPWUM  KOMMJEKCHBIX  YMCErT;
OCHOBHbIEe 8UObI YUCTOBbIX PSA08.

OK5 Wcnonb3oBaTb WMHPOPMALMOHHO- | YMEHWS: BbINOMHATE Onepauny Hag Mmatpuuamu n pewwaTb
KOMMYHVKaTUBHbIE TEXHOMOMMMN | CUCTEMbI JIMHENHBIX YPaBHEHWUI;
ans COBEpPLUEHCTBOBAHNS | pellaTb OCHOBHbIE 3a4ayu aHanMTUYeCKON reoMeTpun Ha
npodeccuoHarnbLHON NIIOCKOCTY;
OesaATenbHOCTH NPUMEHATb MeToAbl AudpepeHumnansHOro 1
WHTErpanbHOro NCHMUCNEHNS;
pewaTtb anddepeHumnanbHble ypaBHeHWS; uccriedosamab
yucrosble psobl;
3HaHuA: OCHOBbLI MaTeMaTUYEeCKOro aHanusa, NMMHENHOM
anrebpbl 1 aHANUTUYECKON reoMeTpun;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHunansLHoro n WHTErpaneHoro
WCYMCMEHUS; OCHOBblI TEOPWUM  KOMIMJEKCHBIX  YWCen;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK®6 Pabotate B KkonnektMBe W B | YMEHWs: BbINOMHATb ONepauny Hag Matpuuamu n pewwaTb
KomaHge, 3acpdeKkTMBHO 00LWAaTbCA | CUCTEMBI NIMHEWHBLIX YPaBHEHUI;
C Konneramu, pPYKOBOACTBOM, | pellaTb OCHOBHbIE 3a4a4v aHanMTMYECKOM reoOMeTpum Ha
notpeburensmu. NIOCKOCTY;
NPUMEHATb MeToAbl AnddepeHUnansHOro n
WHTErpanbHOro NCYMUCNEHNS;
pelwaTtb anddepeHumnansHble ypaBHeHUs; uccriedosamab
yucrosblie psobl;
3HaHMA: OCHOBbI MaTEMaTMYEeCKOro aHanmaa, JIMHENHOM
anrebpbl 1 aHaNUTUYECKON reOMETPUK;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHumnanbHoro n WHTErpaneHoro
WCYMCMNEHUSA; OCHOBbl TEOPWUM  KOMIJIEKCHBIX  YMCEerT;
OCHOBHbIE 8UObI YUCI08bIX PsI008.
OK7 Bpatb Ha cebsi OTBETCTBEHHOCTb | YMEHWS: BbINOMHATE ONepauny Hag MaTpuuamu n pewwaTb
3a paboTy 4neHoB KOMaHAbl | CUCTEMbI JIMHEWHbIX YPaBHEHWN;
(NOAYUHEHHBIX), pesynbTaTt | pelaTb OCHOBHbIE 3a4a4y aHaNMTUYECKOM reoMeTpun Ha
BbINOSTHEHUS 3aauu. NMOCKOCTY;
NPUMEHATbL MeToAbl AnddepeHumnansHoro 1
WHTErpanbHOro NCYMUCIEHNS;
pelwaTtb agnddepeHumnansHble ypaBHeHUSs; uccriedosameb
yucrosbie psobl;
3HaHWA: OCHOBBI MaTeMaTUYECKOro aHanuaa, NMIMHEHON
anrebpbl 1 aHaNUTUYECKON reOMETPUK;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHumnanbHoro n WHTErpaneHoro
WCYMCMNEHUS; OCHOBbl TEOPWUM  KOMIJIEKCHBIX  YMCErT;
OCHOBHbIe 8UObI YUCI08bIX PsI008.
OK 8 CamocTosATeNnbHO onpeaenaTb | YMeHust: BbINOMHATL onepauun Hag maTpyuamMm u pelatb
3afa4un  npodrecCcroHanbHOro U | CUCTEMBI NINHENHBLIX YPaBHEHUN;
NINYHOCTHOTO pas3BuTUS, | pelaTb OCHOBHbIE 3a[4a4M aHanNMTUYECKO reOMeTpumM Ha
3aHMMaTbCA CcamMoobpa3oBaHMEM, | MIOCKOCTY;
OCO3HaHHO nnaHMpoBaTb | NPUMEHATbL MeToAbl AudhepeHumanbHOro
NnoBbILLIEHME KBanudmukaumnm WHTErpanbHOro NCYUCIEHNS;
pelwaTtb anddepeHumnansHble ypaBHeHUs; uccriedosame
yucnoebie psidbl;
3HaHWA: OCHOBBI MaTeMaTUYECKOro aHanuaa, fIMHERHON
anrebpbl 1 aHaNUTUYECKON reOMETPUN;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBBI anddepeHumnanbHoro n WHTErpansHoro
WCYUCNEHUS; OCHOBbl TEOPWUM  KOMIJIEKCHBLIX  YMCErT;
OCHOBHbIe 8UObI YUCI08bIX PsI008.
OK9 OpueHTUpoBaTbCa B YCNOBUAX | YMEHUS: BbINOMHATL oNepauumn Hag MaTpyuamMu 1 pelatb




YyacToml CMeHbl TEeXHONorMM B
npodeccuoHanbHON
[eaTenbHOCTH.

CUCTEMBI NMNHEVHBIX YPaBHEHUI;

pellaTb OCHOBHbIE 3a4a4yM aHaNUTUYECKON reoMeTpun Ha
MIOCKOCTH;

NPUMEHATbL MeToabl AndepeHumansLHOro 1
WHTErpanbHOro NCYUCIEHNS;

pelwatb anddepeHumnansHble ypaBHeHuUs; ucciedosams
yucrnosble psidbl;

3HaHus: OCHOBbI MaTeMaTU4eCKOro aHanmaa, nMMHeNnHoM
anrebpbl 1 aHANMTUYECKON reoMeTpuu;

OCHOBBbI anredpbl BEKTOPOB;

OCHOBBbI anddepeHuymansHoOro " MHTEerpanbHoro
WUCYUCIIEHUS; OCHOBblI TEOPUM  KOMMIIEKCHBIX  YuCen;
OCHOBHbIe 8UObI YUCIOBbIX PsI008.

MK1.2

PaspabatbiBaTb CXeMbI
LMdPOBLIX YCTPOUCTB HA OCHOBE
WHTErparbHbIX CXeM pa3Homn
CTeneHn uHTerpaumu.

YMeHust: BbINOMHATL onepauun Hag maTpyuammn u peluatb
CUCTEMbI NIMHENHBIX YPaBHEHWI;

pellaTtb OCHOBHbIE 3a4a4yu aHanUTUYECKoN reoMeTpmm Ha
NMOCKOCTY;

NPUMEHATb MeToabl AnddepeHUnansHOro n
WHTErpanbHOro UCYUCIEHUS;

pewaTtb anddepeHumnansHble ypaBHeHUs; ucciedosams
qucnoebie psidbl;

3HaHuA: OCHOBbI MaTeMaTUYeCcKoro aHanuaa, NMHENHON
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;

OCHOBBbI anredpbl BEKTOPOB;

OCHOBBbI anddepeHunansLHoro n WHTErparnsHoro
WCYUCIIEHUNS; OCHOBbI TEOPUM  KOMIMMEKCHbIX  YuUCen;
OCHOBHbIe 8UObI YUCI08bIX PsI008.

MK 1.4

MpoBoanTb
napameTpoB NPOEeKTUpyeMbIX
YyCTPOMNCTB " onpenensaTb
rnokasaTenu HaJeXHOCTH.

n3mepeHnst

YMeHuWs: BbINOMHATL onepauun Hag MmaTtpyuaMm n pellatb
CUCTEMbBI NIMHENHbIX YPaBHEHUN;

pellaTb OCHOBHbIE 3a4a4n aHanuTUYeCcKon reoMeTpum Ha
NMoCKOCTY;

NPUMEHSATbL MeToabl AnddepeHUnansHoOro n
WHTErpanbHOro UCHUCNEHUS;

pewaTtb anddepeHumnansHble ypaBHeHUs; ucciedosams
yucrosbie psobl;

3HaHuA: OCHOBbI MaTeMaTUYeckoro aHanuaa, NMHENHON
anrebpbl 1 aHaNUTUYECKON reoMeTpuu;

OCHOBBbI anredpbl BEKTOPOB;

OCHOBBbI andepeHumnansHoro " MHTEerparnbHoro
WUCYMCNEHUS; OCHOBbl TEOPUM  KOMIMMEKCHbIX  4ucen,
OCHOBHbI€ 8UAObI HYUC08bIX PSO08.

MK2.2

np0M3BO/J,VITb TecTtunpoBaHue,
onpegeneHmne napamMmeTpos n
OoTnagky MMKponpoueCCOpPHbIX
cucremMm

YMeHUs: BbINOMHATL onepauun Hag MmatpuuaMmim 1 pellatb
CUCTEMBI NMNHENHBIX YPaBHEHUN;

pellaTb OCHOBHblE 3a4a4M aHaNUTUYEeCKoN reomeTpun Ha
MIOCKOCTH;

NPUMeEHATbL MeToabl AnddepeHumnansHoro
WMHTErpanbHOro NCYUCIEHNS;

pelwaTtb agnddepeHumnansHble ypaBHeHUS; uccriedosameb
yucnoable psiobl;

3HaHMA: OCHOBbI MaTEMaTMYEeCKOro aHanmaa, JIMHENHOW
anredpbl 1 aHaNUTUYECKON reOMeTpuu;

OCHOBBbI anredpbl BEKTOPOB;

OCHOBbI OnddepeHumansHoro 7 MHTEerparbHOro
WCUYUCIIEHUS; OCHOBbI TEOPUM  KOMIMIIEKCHBIX  YUCEn;
OCHOBHbIe 8UObI YUCI08bIX PSI008.

B pesynbTate oCBOEHNA OUCLUUTMITUHBI 06y‘-la|-0LLI,I/1I‘/’IC$I OOJDKEH:

yMeTb:

BbINOJTHATbL onepauunn Hag MmaTpuuamMmm n pelatb CUCTEMbI NUHENHbIX ypaBHeHMVI;
pewaTtb OCHOBHbIE 3aaa4yun aHanuMTn4ecKom reoMmeTpunn Ha nioCKOCTH;




NPUMEHATb MeToabl AMddepeHLnanbHOro U MHTErpanbHOro NCHNCNEHNS;

pewaTtb agnddepeHumansHble ypaBHEeHUS; uccriedogamsb Yucri08ble psobl,

3HaThb:

OCHOBbI MaTEMATUYECKOrO aHanmsa, IMHENHOM anredpbl U aHaNUTUYECKON reoMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;

OCHOBbI AnddepeHLnansHOro U UHTErpanbHOro UCYUCHEHWS;

OCHOBbI TEOPUN KOMMIEKCHBIX YNCEN; OCHOBHbIE 8UOLI YUCII08bIX PAO0S.

CopaepxaHue pasfaenoB AUCUUNIIUHDBI.

KomnnekcHble u4ucna. OnpegeneHve KOMMMEKCHOro 4ucna. dopmbl  3anmcu
KOMMIEKCHbIX Yncen. FeomeTpmnyeckoe n3obpaxxeHne KOMMNIEKCHbIX YNCer.
Uuncnosble nocnegosaTtensHocTw. MNMpegen dyHkunn. CBoncTea npeaenos
3amevaTtenbHble Npeaensl, packpbiTue HeonpegeneHHocTen. OgQHOCTOPOHHUE
npegenbl, Knaccngukaumsa To4ek paspbisa.

OnpegeneHne nponsBogHon. NponsBogHblie n guddepeHumnansl BbICLLUMX NOPSAKOB.
lMonHoe nccnepoBaHue yHKUMN. [NocTpoeHne rpadukos.

HeonpeaeneHHbIn 1 onpeaeneHHbln HTerpan n ero ceoncTea. HecobcTBeHHbIE
NHTerpanbl ¢ 6eCKOHEYHbIMM NpeaenamMmm MHTerpmpoBaHnsa. BolumcneHme m
npuMeHeHne onpegeneHHblX nHTerpanos. Npegen n HenpepbIBHOCTb (PYHKUUK
HECKONMbKNUX NEPEMEHHbIX

YacTHble npounsBogHble. duddepeHunpyemoctb YHKLUNN HECKOMBKUX NepeMeHHbIX
MpounsBogHble 1 guddepeHumnansl BeICLUMX NOPSLAKOB.

[1BoViHbIE MHTErpanbl U nx cBoncTea. [1OBTOpPHbIE MHTErpanbl. [NpunoxeHne ABONHLIX
WMHTErpanos.

OnpepeneHne yncrnosoro psga. CeoncTtea pagoB. OyHKUMOHaNbHbIE
nocnegoBaTenbHOCTU N paabl. ViccrnegoBaHne CXoguMocTu psigoB.

O6buwee 1 yacTHoe pelleHne anddepeHumanbHblX ypasHeHui. uddepeHumnanbHble
ypaBHeHUA 2-ro nopsigka. PewweHne anddepeHumarnbHbiX YpaBHEHUI 2-T0 nopsiaka
MonsaTne MaTpuupl. dencteusa Hag matpuuamu. Onpegenutens matpuubl. ObpaTHas
MaTtpuua. PaHr matpuubl.

OCHOBHbIE NOHATUSA CUCTEMbI FIMHENHBIX YpaBHEHWUI. [1paBuno peLueHnsi NPoM3BOSbHOM
CUCTEMbI NIMHENHBIX YpaBHEHNN. PelleHne CUCTEeMbI JIMHENHbIX YPaBHEHUI METO40M
"aycca.

Onpegenexne Bektopa. Onepaumm Hag BEKTOpamMu, UX CBOMCTBA. Bbluncnenune
CKansipHoro, CMeLLaHHOro, BEKTOPHOIro Npon3seaeHnsi BEKTOPOB. [prnoxeHus
CKansapHOro, CMeLIaHHOro, BEKTOPHOIoO Npon3BeneH s BEKTOPOB.

YpaBHeHMe NpAMON Ha NMAOCKOCTU. YTon Mexay npsiMmbiMu. PaccTosiHne oT TOYKM 0
NPSAMON. JINHUKM BTOPOro nopsgka Ha NoCKOCTU. YpaBHEHNE OKPY>KHOCTU, dnnmnca,
rmnepbonbl 1 Napaborbl Ha NAOCKOCTH



OLEEHOYHbLIE MATEPUAIbI
AnA NPOMEXYTOYHOU ATTECTALIUA

no AUCLMUMNIIUHE

3NEMEHTbI BbICLUEA MATEMATUKMU

cneumanbHocTb 09.02.01 KomMnbloTEPHbLIE CUCTEMBI 1 KOMMSEKCHI



1. MepeyeHb KOMNETEHLUIA C yKasaHUeM 3TanoB Ux popmMupoBaHus

Kona
KoMmneTt
eHumnn

HaumeHoBaHue
KoMneTeHunmn

Koa v HanmeHoBaHue MHOMKaTOopa AOCTUXEHUA
KOMNeTeHLnn

OK 1

MoHumaTb  CywHOCTb U
coumanbHyto 3Ha4YNMOCTb
cBoen byayuien npodeccun,
NposiBNATb K Heun
YCTONYMBbLIN NUHTEPEC

YMeHus: BbINOMHATL onepauum Hag Mmatpyuamm
N pelaTtb CUCTEMbI JIMHENHbLIX YPaBHEHWUW;
pellaTb OCHOBHbIE 3aa4N aHaNUTUYECKON
reomMeTpun Ha NOCKOCTY;

NPUMEHATb MeToabl AuddrepeHLnanbHOro u
NHTErpanbHOro UCYNCEHNS;

pewaTtb agnddepeHumansHble ypaBHEHUS,
uccriedosams 4Yucsioable psiokbl;

3HaHMA: OCHOBbI MaTeEMAaTMYECKOro aHanmaa,
NMHENHoN anrebpbl 1 aHaNUTUYECKON
reomeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbI AnddepeHUnansHOro U NHTErpanbHOro
MCYNCIIEHNS; OCHOBblI TEOPUM  KOMMSEKCHbIX
yncen; 0CHOB8HbIE 8UObI YUCI08bIX PSO08.

OK 2

OpraHnsoBbiBaTb
COBCTBEHHYIO
AEeATENbHOCTD, BblGupaTb
TUMNOBbIE METOAbl N CNOCOObI
BbIMOSIHEHNSA
npodeccnoHanbHbIX 3agad,
oueHnBaTb nx
3P PEKTMBHOCTb M KA4YECTBO.

YMeHUWs: BbINOMNHATL onepaunn Hag matpuuamm
N pewaTb CUCTEMbI JIMHENHbBIX YPaBHEHWUN;
pellaTb OCHOBHbIE 3a4a4n aHaNUTUYECKOM
reoMeTpun Ha nII0CKOCTY;

NPUMeEHATb MeToabl AuddepeHLnansHOro n
WHTEerpanbHOro UCHNUCIIEHWS;

pewaTtb anddepeHumanbHble YypaBHEHNS;
uccriedosamb 4UC08ble PsiObI,

3HaHWA: OCHOBbLI MaTEMaTMYECKOro aHanuaa,
NUHenHon anredpbl U aHaNUTUYECKOMN
reomMeTpuu;

OCHOBbI anredpbl BEKTOPOB;

OCHOBbl ANnddepeHLmManbHOro N NHTerpanbHoro
NCYUCNEHUS; OCHOBbI TEOPUM  KOMIMMEKCHbIX
yuncen; OCHOB8HbIe 8UObI YUCI08bIX PS008.

OK 3

Pewatb npobnemel,
oueHnBaTb PUCKM n
NPUHMMaTb  peLUeHns B

HeCTaHOapTHbIX CUTyaLUnAx

YMeHUs: BbINOSMHATL onepauum Hag Matpuuamm
N pellaTtb CUCTEMbI JIMHENHbIX YPaBHEHWUM;
pewlaTb OCHOBHbIE 3aa4n aHaNUTUYECKON
reomMeTpun Ha NOCKOCTY;

NPUMEHSTb MeToabl AuddepeHLnanbHO
WHTErpanbHOro UCYNUCNEHMS;

pewaTtb agnddepeHumanbHble ypaBHEHUS,
uccriedogamp 4ucs108ble psidkbl;

3HaHMA: OCHOBbI MaTEMATMYECKOro aHanmaa,
NMHeHOW anrebpbl U aHaNUTUYECKON
reomeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbI AnddepeHUnansHOro U NHTErpanbHOro
MCYNCIEHNS; OCHOBbl TEOPUM  KOMMMEKCHbIX
4Yncen; OCHOBHbIE 8UObLI HUCII08bIX PSO08.

OK 4

OcywectBnaAtb
aHanms n

MOWUCK,
OLIEHKY

YMeHUSA: BbINOMHATb onepauun Hag matTpuuamu
N pelatb CUCTEMbI NIMHENHbIX ypaBHeHI/IIZ;




nHdopmauumn, Heobxoanmon
ANt NOCTAHOBKN U peLleHus
npodgeccnoHanbHbIX 3ajaud,
npodeccnoHanbHOro n
NNYHOCTHOrO Pa3sBUTUS.

pellaTb OCHOBHbIE 3a[a4yn aHaNnUTU4YEeCKon
reoMeTpun Ha nIyI0CKOCTY;

NPUMEHATb MeToabl AudepeHLnansHOro n
NHTEerpanbHOro UCHUCIIEHWS;

pelwaTtb anddepeHumanbHble YypaBHEHUS;
uccriedosamb 4UCo8ble psiobl,

3HaHMA: OCHOBbI MaTeMaTUYeCKOro aHanmaa,
NMHeHOW anrebpbl U aHaNUTUYECKON
reomeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbl AnddepeHLManbHOro N NHTerpanbHoro
MCYUCNEHUS; OCHOBbI TEOPUM  KOMIFEKCHbIX
yncer; OCHO8HbIE 8UObI HYUCI108bIX PSO08.

OK 5 | Ucnonb3oBaTb YMeHuSA: BbINOMAHATL onepaunn Hag maTpuuamMmm
NHJOPMaLMOHHO- N pelaTtb CUCTEMbI JIMHENHbLIX YPaBHEHWUW;
KOMMYHUKaTUBHbIE pellaTb OCHOBHbIE 3a4a4M aHannTUYeCKomn
TEeXHOMNormm AnNs | reoMeTpum Ha NIoCKOCTY;

COBEPLUEHCTBOBaHMUSA NPUMeHATb MeToabl AuddepeHunansHOro n
npodgeccnoHanbHON WHTEerpasibHOro CYMUCreHus;
AeAaTenbHOCTH pewaTtb anddepeHumansHble ypaBHEHUS,
uccriedogamb HYUC08bIE POk,
3HaH1s: OCHOBbI MaTeEMaTUYECKOro aHanmsa,
NUHENHon anrebpbl 1 aHaNUTUYECKON
reomMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBbI AnddepeHLmManbHOro N NHTEerpanbHOro
NCYMUCIEHUS; OCHOBbI TEOPUM  KOMMJSIEKCHbIX
yncen; 0OCHOBHbIE 8UObI YUCI08bIX PSO08.

OK 6 | PaboTtaTb B KONMekTMBe u B | YMEHUS: BbINOMNHATL Onepauumn Hag maTpuuamm
KoMmaHAe, 3(pPeKTMBHO | 1 peLlaTb CUCTEMbI NIMHENHBIX YPaBHEHUN;
obwartbca € konneramu, | pewartb OCHOBHbIE 3a4a4N aHANUTUYECKON
PYKOBOLCTBOM, reoMeTpun Ha NMOCKOCTHU;
notpebutensamu. NPUMeEHATb MeToabl AnddepeHLnansHOro n

WHTErpasnbHOro NCYMUCIEHUS;

pewaTtb anddepeHumanbHble YpaBHEHNS;
uccredosamb 4UC08ble Psiobl,

3HaHWSA: OCHOBbI MaTeMaTU4YeCKOro aHanmsa,
NUHenHon anredpbl U aHaNUTUYECKOMN
reomeTpum;

OCHOBbI anredpbl BEKTOPOB;

OCHOBbl AnddepeHLManbHOro N NHTerpanbHoro
NCYMCMEHUS; OCHOBbI TEOPUM  KOMMJSIEKCHbIX
ymncen; OCHOBHbIE 8UObI YUCI108bIX PS008.

OK7 | bpatb Ha cebs | YMeHus: BbINOMHATL onepaunn Hag maTpuuamm
OTBETCTBEHHOCTb 3a paboTy | n pewaTb CUCTEMbI JIMHENHBIX YPAaBHEHWUN;
YreHoB KOMaHAbl | pellaTb OCHOBHbIE 3a4adn aHanMTU4eCcKomn
(NoQYUHEHHDBIX), pe3ynbTaT | FeOMEeTPUN Ha NIIOCKOCTY;

BbINOJTHEHUA 3a4auyN.

NPUMEHSITL MeToabl AnddepeHUMansHOMo 1
NHTErpanbHOro MCYNCIEHUS;

pewatb AvddepeHumnanbHble ypaBHEHUS;
uccrnedosame YUC108bI€ PSObI;

3HaHWs: OCHOBbI MaTeMaTU4YECKOro aHanmsa,




NUHENHon anredpbl U aHaANUTUYECKON
reomeTpuu;

OCHOBBbI anrebpbl BEKTOPOB;

OCHOBbI AnddepeHUnansHOro U NHTErpanbHOro
MCYNCIIEHNS; OCHOBblI TEOPUM  KOMMIEKCHbIX
yncen; 0OCHOBHbIEe 8UObI YUCI08bIX PS008.

OK 8

CamocToaTensbHO
onpenensitb 3agaun
npogeccnoHanbHoOro n
NNYHOCTHOrO pasBuUTUS,
3aHMMaTbCS
camoobpa3oBaHueM,
0CO3HaHHO nnaHMpoBaTb
noBblLLEHME KBanndukaumm

YMeHuWs: BbINOMNHATL onepaunn Hag matpuuamu
N pewaTb CUCTEMbI JIMHENHbBIX YPaBHEHWUN;
pellaTb OCHOBHbIE 3aa4n aHaNUMTUYECKOM
reoMeTpun Ha NII0CKOCTY;

NPUMEHATb MeToabl AudepeHLnansHOro n
WMHTEerpanbHOro UCHUCIIEHWS;

pelwaTtb anddepeHumanbHble YypaBHEHUS;
uccriedosamb 4UCo8ble psiobl,

3HaHMA: OCHOBbI MaTeMaTUYeCKOro aHanmaa,
NUHeNnHon anrebpbl 1 aHaNUTUYECKON
reomeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbl AnddepeHLmanbHOro N NHTerpanbHoro
MCYUCNEHUNS; OCHOBbI TEOPUM  KOMIMSEKCHBbIX
yncer; OCHOBHbIE 8UObI HYUCI108bIX PSIO08.

OK9

OpueHTupoBaTbCS B
YCNOBUAX 4YacToM CMEHbI
TEXHOSormm B
npodgeccnoHanbHON
AEeATESNTbHOCTMW.

YMeHUs: BbINOMHATL onepauum Hag Matpuuamm
N pellaTtb CUCTEMbI JIMHENHbBIX YPaBHEHWUW;
pellaTb OCHOBHbIE 3aa4N aHaNUTUYECKON
reomMeTpun Ha NOCKOCTY;

NPUMEHATb MeToabl AuddepeHLnanbHOo u
WHTErpanbHOro UCYNCHEHMS;

pewaTtb anddepeHumansHble ypaBHEHUS,
uccriedosams 4Yucsioable psiokbl;

3HaHuMA: OCHOBbI MaTEMATMYECKOro aHanmaa,
NUHENHon anrebpbl 1 aHaNUTUYECKON
reomeTpuu;

OCHOBbI anrebpbl BEKTOPOB;

OCHOBbI AnddepeHUnansHOro U NHTErpanbHOro
NCYNCIIEHNS; OCHOBbl TEOPUM  KOMMIEKCHbIX
yncen; 0CHOBHbIE 8UObI YUCI08bIX PSO08.

MK1.2

PaspabartbiBaTb CXxembl
UMGPOBLIX YCTPOMCTB Ha
OCHOBE UHTErpanbHbIX CXeM
pa3HoOW CTENeHn
NHTEerpaumu.

YMeHVsI: BbINOMNHATL onepaunn Hag Matpuuamm
N pewaTb CUCTEMbI JIMHENHBIX YPaBHEHWUN;
pellaTb OCHOBHbIE 3a4a4n aHaNUTUYECKOM
reoMeTpun Ha NII0CKOCTY;

NPUMeEHATb MeToabl AuddepeHLnansHOro n
NHTErpanbHOro UCHUCIIEHWS;

pewaTtb agnddepeHumansHble ypaBHEHUS;
uccnedosamp 4UC108ble POk,

3HaHWA: OCHOBbLI MaTEMaTMYECKOro aHanuaa,
NUHEeNHon anredpbl U aHaANUTUYECKOMN
reomeTpuu;

OCHOBbI anredpbl BEKTOPOB;

OCHOBbl AN depeHLManbHOro N HTerpanbHoro
NCYMNCMEHUS; OCHOBbI TEOPUN  KOMMJSIEKCHbIX
yncen; OCHOB8HbIe 8UObI YUCI08bIX PSO08.

MK1.4

npOBO}J,I/ITb n3mMepeHnA

YMEHUS: BbINONHATb onepaunn Haag matTpunuamm




napameTpoB
NPOEKTUPYEMBIX YCTPONCTB
M onpeaensTb nokasaTenu
HaZeXHOCTHU.

N pellaTtb CUCTEMbI JIMHENHbIX YPaBHEHWUW;
pellaTb OCHOBHbIE 3a4a4M aHannTUYeCKon
reoMeTpun Ha NII0CKOCTY;

NPUMeHATb MeToabl AnddepeHunanbHOro u
NHTErpanbHOro UCYNUCIIEHWS;

pewaTtb agnddepeHumansHble ypaBHEHUS,
uccrie0oeamb 4ucriosble psiobl,

3HaHMA: OCHOBbI MaTEMAaTMYECKOro aHanmaa,
NMHENHoN anrebpbl U aHaNUTUYECKON
reomeTpuu;

OCHOBBbI anrebpbl BEKTOPOB;

OCHOBbI AndepeHUnansHOro U UHTErpanbHOro
MCYNCIIEHNS; OCHOBblI TEOPUM  KOMMIEKCHbIX
yncen; 0OCHOBHbIEe 8UObI YUCI08bIX PS008.

MK 2.2 | MNMpounssogntb YMeHuA: BbINOMAHATL onepaunn Hag maTpuuamMmm
TecTupoBaHue, N pewaTb CUCTEMbI JIMHENHBIX YPaBHEHWUN;
ornpegeneHve napameTpoB U | pellaTb OCHOBHbIE 3aa4n aHaNMUTUYECKOMN
oTnagky reoMeTpum Ha NII0CKOCTMU;

MUKPOMPOLIECCOPHbIX NPUMeEHATb MeToabl AuddepeHLnansHOro n

cucrtem WMHTErpasibHOro UCYMUCIEHUS;
pewaTtb anddepeHumanbHble YypaBHEHNS;
uccredosamb 4UC08ble PsiObI;
3HaHWA: OCHOBbLI MaTeEMaTMYECKOro aHanuaa,
NUHeNnHon anrebpbl 1 aHaNUTUYECKON
reomeTpuu;
OCHOBbI anredpbl BEKTOPOB;
OCHOBbl AnddepeHLmManbHOro N NHTerpanbHoro
UCYUCIIEHNS; OCHOBbI TEOPUM  KOMMSIEKCHbIX
ymncen; OCHOBHbIE 8UObI YUCI108bIX PSO08.

2. MacnopT oueHOYHbIX MaTepuanoB NO AUCLMUNIINHE

Ne Pasgensl NHpekc OueHoYHble MaTepumarnbl TexHonorus/npouenypa

n/ | OUCUMMNNWHBI | KOHTPONUPY | HauMMeHoBaHue NeNe oueHuBaHus (cnocob

n emom 3agaHnin KOHTpOnS)

KOMNeTeHLM
n (nnn ee
yacTm)
KomnbloTepHoe TeCcTMpoBaHme
OK 1. BaHk TecToBbIX 1-6, npoueHTHag wKana.
1 OK 2. 3anaHvu7| 16-21, 0-100 %:

OK 3. 24, 26-29, | 0.59.999% -

oK 4 41-43, ' )
SnemMeHThI OK 5 56-59,71 | HEYAOBNETBOPUTENbHO;
TMHENHON OKe 63(-):;23;@ -I/ITeJ'IbHO'
anrebp! oK & day 84,99%p-xopomo’;

OK9 85-100% - oTnnYHO.

MnK1.2 CobecepoBaHue 87-90 lMpoBepka npenogasatenem

NnK1.4 (BOMpochkl K (ypoBHeBasi Lwkana)

MK 2.2 3K3aMeHy)




CobecenoBaHune 148 lMpoBepka npenogasartenem
(3apgaHusa ansa (ypoBHeBas Lwikana)
NpakTU4EeCKNX
paborT)
KomnbloTepHoe TeCcTMpOBaHME
OK 1. BaHk TecToBbIX 30 npoueHTHag wKana.
OK 2. 3apaHuii 0-100 %:
RS 0-59,99% -
OK5 HeyOoBNeTBOPUTENBHO;
OK 6 60-74,99% -
OBNETBOPUTENBHO;
BekTope! u 8E§ % 84,99%p—xopomo;
KoopAvHaThbl. OK9 85-100% - OTNNYHO.
MNnK1.2 CobecepnoBaHue 91,92 lMpoBepka npenogasatenem
MnK1.4 (BOnpocsl K (ypoBHeBas Likana)
MK 2.2 3K3aMeHy)
CobecepoBaHue 129 lMpoBepka npenogasarenem
(3agaHua ons (ypoBHeBasi Wkana)
NpakTU4EeCKnX
pabor)
KomnbloTepHoe TeCcTMpoOBaHme
OK 1. BaHk TecToBbIX 22, 60, I_lpOLl,eHTHaFI wKana.
OK 2. 3ap,aHvu7| 0-100 %:
s 0-59,99% -
OK5 HeyOooBNETBOPUTENBHO;
AHanuTnyeck OK6 60-74,99% -
as OK7 yAOBMNETBOPUTENBHO;
reomeTpus oK 8 75- 84,99% -xopoLuo;
Ha OK9 85-100% - oTnnYHO.
MNOCKOCTH NnK1.2 CobecepoBaHue 93-96 lNMpoBepka npenogasatenem
' NnK1.4 (BOMpocsl K (ypoBHeBas Lwkana)
MK 2.2 3K3aMeHy)
CobecenoBaHune 130 lMpoBepka npenogaeartenem
(3apaHusa ans (ypoBHeBas Lwkana)
NpakTU4EeCKNX
paborT)
KomnbloTepHoe TecTMpoBaHme
OK 1. BaHk TecToBbIX 7,23-25, | MpoueHTHas LwKana.
OK 2. 38ﬂ,aHVII7I 32-34, 0-100 %:
OK 3. 44, 0_59 990}0 -
OK 4 61,62, Heyp:OBJ'IeTBOpVITeJ'IbHO'
OcHoBHble 8E (53 7277,88 60-74,99% -
NOHATUS OK7 yOOBNETBOPUTENBHO;
MaTtemaTuue OK 8 75- 84,99% -xopowlo;
CKOTO OK9 85-100% - oTnnYHo.
aHanusa NnK1.2 CobecenoBaHune 97-102 lMpoBepka npenogaBatenem
MnK1.4 (BOnpocsl K (ypoBHeBas Lkana)
MK 2.2 3K3aMeHy)
CobecenoBaHue 131 lMpoBepka npenogasatenemM
(3apaHusa ansa (ypoBHeBas Lwkana)
NpakTU4eCKNX
paborT)
KomnbloTepHoe TecTupoBaHue
OK 1. BaHk TecToBbIX 35-36, MpoLeHTHas wWwkana.
,El,l/lcbd)epeHLl, OK 2. 3aﬂaHVII7I 45-51, 0-100 %’
nanbHoe o3 0-59,999% -
ncumcneHune OK 5 HeyOoBNEeTBOPUTENBHO;
OK 6 60-74,99% -

YOOBJETBOPUTETIBHO;




75- 84,99% -xopoLlo;

OK 8 85-100% - OTANYHO.
OK9 CobecenoeaHue 103-108 | lNpoeepka npenogaBaTenem
NnK1.2 (BOMpocsl K (ypoBHeBasi Likana)
NnK1.4 aK3aMeHy)
NnK2.2 CobecenoeaHune 132 lMpoBepka npenogasatenem
(3agaHua ons (ypoBHeBasi Likana)
NpakTU4EeCKNX
paborT)
KomnbloTepHoe TeCTMpOBaHMeE
OK 1. baHk TecToBbIX 8,9, MpoueHTHas wkana.
OK 2. 3aJaHunmn 37,38, 0-100 %:
OK 3 52'55, 0_59,990;0 _
8E g g%%? Heya0BNEeTBOPUTESNBHO;
WHTerpanbH OK 6 60-74,99% -
oe OK 7 y1OBMNETBOPUTENLHO;
ncumcneHme OK 8 75- 84,99% -XOPOLLO;
WHTerpaneH OK9 85-100% - OTNnYHO.
oe MK 1.2 CobecepoBaHne | 109-113 | [poBepka npenoaaBaTtenem
ncumcnexHne nK 1.4 (Bonpochl k (ypoBHeBasi LLKana)
NnK2.2 3K3aMeHY)
CobecepnoBaHue 133 MpoBepka npenogasarenem
(3agaHua ons (ypoBHeBasi ikana)
NpaKTU4YeCKnX
paborT)
KomnbloTepHoe TecTMpoBaHue
OK 1. BaHk TecToBbIX 12-14, I_lpOLl,eHTHaFI wKana.
OK 2. 3ap,aHvu7| 67 0-100 %;
%KK 3- 0-59,99% -
OK5 HeyaooBNETBOPUTENBHO;
OK 6 60-74,99% -
OK7 YAOBINETBOPUTESBHO;
KomnnekcHb! OK 8 75- 84,99% -XOPOLLO;
e 4ncna OK9 85-100% - oTnnYHO.
MnK1.2 CobecepoBaHuve 114-116 | lNpoBepka npenogasatenem
MnK1.4 (Bonpocsl K (ypoBHeBas Lwikana)
MK 2.2 3K3aMeHy)
CobecenoBaHune 134 lMpoBepka npenogaeartenem
(3apaHusa ans (ypoBHeBas Lwkana)
NpaKTU4YeCcKnX
paborT)
KomnbloTepHoe TecTMpoBaHue
OK 1. BaHk TecToBbIX 10-11, npoueHTHag wKana.
OK 2. 3agaHun 0-100 %:
%'é > 0-59,99% -
OK 5 HeyaOoBNETBOPUTESNBHO;
OK 6 60-74,99% -
OK7 yOOBMNETBOPUTENBHO;
Hucnosble OK 8 75- 84,99% -XOpOLLO;
pAAb OK 9 85-100% - OTANYHO.
MnK1.2 CobecepoBaHue lMpoBepka npenogasatenem
MnK1.4 (BOnpocsl K 117-119 | (ypoBHeBas LuKkana)
MK 2.2 3K3aMeHy)
CobecepoBaHue lMpoBepka npenogasatenemM
(3apaHusa ansa 135 (ypoBHeBas Lwikana)
NpakTU4eCKNX
paborT)
KomrbloTepHoe TecTupoBaHue
SgbIKHOBeHH OK 1. BaHk TevCTOBbIX 15, npoueHTHapg wKana. P
OK 2. 3a4aHnn 39,40,




anddoepeHLy OK 3. 68-70, 0-100 %;
narnbHble OK4 82-87 | 0-59,99% -
ypaBHEHMUA OK'5 HeyOooBNEeTBOPUTENBHO;
oxe 60-74,99% -
OK 8 yAOBMNETBOPUTENBHO;
OK 9 75- 84,99% -xopoLuo;
MnK1.2 85-100% - oTnn4Ho.
MK 1.4 CobecenoBaHune 120-123 | lNpoBepka npenogasartenem
MNK 2.2 (BOnpocskl K (ypoBHeBas Likana)
3K3aMeHY)
CobecenosaHune 316 lMpoBepka npenogasartenem
(3apanua ans (ypoBHeBas Lkana)
NpakTU4EeCKnX
pabor)
OK 1. CobecenoeaHune 35,36. lMpoBepka npenogasatenem
oK 2. (BOMpocsl K 124,125 | (ypoBHeBas LiKkana)
OK 3. 3K3aMeHY)
:2%2;“"'6 MnK1.2 CobecenoBaHune 137 lMpoBepka npenogasartenem
MnK1.4 (3apaHusa ans (ypoBHeBas Lwkana)
MK 2.2 NPaKTU4eCKnX
paborT)
OK 1. CobecenoeaHune 126,127 | lNpoBepka npenogaBatenem
OK 2. (BOMpocsl K (ypoBHeBasi ikana)
Teopusa OK 3. 9K3aMeHY)
BEpPOATHOCTE MK1.2 CobecenoBaHune 137 lMpoBepka npenogasartenem
" MnK1.4 (3apaHua ans (ypoBHeBas Lwkana)
MnK2.2 NpaKTUYeCKnX
paborT)

3. OueHo4YHble MaTepuanbl ANs NPOMEXYTOYHOW aTTecTauumn (3K3amMeH)
(TnoBble KOHTPOMbHLIE 3a4aHUA (BKINOYaA TeCTbl) U UHbIe MaTepuanbl,
HeobOxoauMbie ANA OLEHKU 3HAaHUW, YMEHUIN, HaBbIKOB U (MNKn) onbiTa
AeATeNnbHOCTU, XapaKTepu3yrLwmx atanbl GopMMpPOBaHUA KOMMETEHLIMA B
npouecce 0CBOEHUS AUCLUNIINHDI)

[na oueHKM 3HaHUIN, YMEHWIA, HaBbIKOB CTYAEHTOB NO AUCLMMNMHE NMPUMEHSIETCS
GannbHO-penTMHroBas cuctTeMa oueHkM ChopMMPOBAHHOCTM KOMNETEHLNIN CTYAEHTA.
BannbHO-penTUHroBasi cMcTemMa OLEHKM OCYLLECTBNAETCSA B TEYEHNE BCEro cemecTpa
npv NpoOBeAEeHUN ayAUTOPHbIX 3aHATUA N KOHTPOSIS CaMOCTOATENIbHON paboTbl.
Mokazatenammn OM aBnaOTCA: TEKyLWMIM onpoc B Buae cobecenoBaHns Ha
NPaKTUYECKNX 3aHATUSIX, TECTOBbIE 3afaHUsA N caMOCTosTeNbHasn paboTa
obyyaromnxcs. OUeHKM BbICTaBNAKOTCA B COOTBETCTBUM C rpadoMKOM KOHTPONSA TEKyLLEN
ycneBaemMoCTU CTYAEHTOB B aBTOMaTU3NPOBaHHYO cuctemy 6a3 gaHHbix (ACYB[)
«PenTuHr ctyaeHToB».

O6yuyatowmnncs, Habpaswwnin B cemecTtpe 6onee 60 % oT MakCcuManbHO BO3MOXHOM
6annbHO-PENTMHIOBOW OLUEHKM paboThbl B ceMecTpe nosny4vyaeT aKk3aMeH
aBTOMaTUYECKMN:

85-100% - oTNU4HO;

75- 84,99% -xopoluo;

60-74,99% - ynoBneTBOpPUTENbLHO.

CtyaeHT, HabpaBwun 3a TekyLwyto pabdoTty B cemectpe meHee 60 %, T.K. HE BbINOHUN
BCHO paboTy B cemecTpe No 06BbEKTUBHBIM NpudnHam (6onesHb, ouunansHoe



ocBoboXxaeHne u T.I'I.) AonyckaeTcd 4O 3K3aMeHa, oHako eMy OOMNOJIHUTENTbHO
3agakTCcA BOMPOCHI Ha cobecepoBaHun No pasgenam, BbIHOCMMbIM Ha 3K3aMeEH.

3.1 baHK TecTOBbIX 3a4aHUNA
OK 01 lMNoHumaTb CYLWHOCTb U coumanbHy0 3HAa4YMMOCTb CBoen Byayuien npodeccun,
NPOSIBAATbL K HEN YCTOMYMBBIN UHTEPEC
OK 02 OpraHusoBbiBaTb COOCTBEHHYIO AEATENBHOCTb, BbIOMpaTh TUMOBbLIE METOAbI U
Ccrnocobbl BbINOMHEHNA NPOdECCUMOHanbHbIX 3aday, oueHMBaTb MX 3(P(EKTUBHOCTL U
KayecTBO.
OK 03. MpuHMMaTb pellueHnda B CTaHOAPTHbLIX M HECTAHOAPTHbLIX CUTyaLMsIX N HECTU 3a
HUX OTBETCTBEHHOCTb.

MK 1.2 PaspabaTbiBaTh CXeMbl LMGPOBLIX YCTPOMUCTB HA OCHOBE MHTErpasnbHbIX CXEM
pa3HOW CTEMNEHN UHTEerpaumn.

Ne TecToBOE 3agaHue
3agaHusa
Bbi6bpamb 0QuH omeem
1. 1. OnemMeHTbI rnaBHOM gnaroHann MaTpuubl:
2 3 7
A=4 1 2
5 2 2
1)2,1,2;+ 2)51,7, 34,1, 2 4) 3,1, 2.
2. AnemMeHTbl NOOOYHOW AMaroHann mMaTpuubl:
2 3 7
A= | 4 1 2
5 2 2
1)2,1,2 2)4,1, 2, 3)5,1,7; + 4) 3,1, 2.

3. 4
A=(2 5 1); 8=

f :;
\3) Hanbl matpuubl A n B. Torga A*B paBHo:

1) (15); 2) (41); + 3)(12); 4) (3).

4. Onpegenvrtens 3 1 3
3 1 3
5 2 6

paBeH:

1) 15; 2)0; + 3)12; 4) 3.




OnpenenuTenb 3 3 6
1 1 4
1 1 1
paBeH:
1) 6; 2) -3; 3)0; + 4)3.
6. dopmynbl 4na peleHnst CUCTeMbI N JIMHENHbIX YPaBHEHUA C N HEU3BECTHLIMMN:
X:Am_X:Am_ X:Am
1T KTy e X Ty
OT0 hopmyrbl:
1) Maycca; 2) Kpamepa; + 3) JlenbHnua; 4) HetoTOHa
7. lim,_... 5};:—3};—2
3HadeHue npegena #:°+2x-1 paBHO
4, 5. .
1) = Z)Z ;+ 3)5; 4)4.
8. HasoBuTe BCe BepHbIE YTBEPXKOEHUS:
njﬂx:x+q+ ajﬁnmhzcmx+q+ $Ia5mh=—ﬁnx+q+-®jmk=x2+c
9. HasoBuTe BepHoe yTBepxaeHue:
Ix”dx paBeH:
n+l Xn n+1
1 +C 2)nx"+c; 3) —+C; 4 +C. +
) ) ) n ) n+1
10. Yncnoson psg 2 Toon + 95
lima, =0 lima, =0 lima, #0
1) cxogutca n == " ; 2) pacxoguTtca n—- ; 3) pacxoauTca n - ; +
4)pacxoguTcsa u npegena Het
11. y oot
CyMma 4yncnoBoro psga = (2n—1D-(2n+3) pagHa
1) ' i 2)" wis; 3) 13; + 4)1/2
12. Z = 3+4i, CONnPsPKEHHOE YNCO 7 :
1) -3-4i; 2) -3+4i; 3) 3-4i; + 4) 3+4i;
13. CymMMa KOMMneKCHbIX yncen: (2+3i) + (4+7i):

1) 5+11i; 2) 6+3i; 3) 2+10i; 4) 6+10i;+




14.

HanTtn yactHoe KOMMMEKCHbIX Yncen:

1) 5+11i; 2) 3T 3) , 52 25

15.

dy dx

Pasgenntb nepemMeHHble B YypaBHEHUN: — T 0

X y
dy d —

1y Yo _)2(; 2) ydy=x2dx; +  3) ydy= - x%dx; a) Y _
v x X y

3apaum

16.

3apava. Hantn cymmy matpuu A n B:

a2 54, 5 (42 4). 4,5 (244 5-2 4+4) (6 3 8
311 5 9 -1 —3+5 1+9 1+(-1)) (2 10 0

17.

3apayva. Hantu npounsseaeHue matpuy A n B

4 2
A-B_C_[l -3 -[4 % 4}:
3 5|5 9 -1
{4-4+2.5 4.(-2)+2-9  4-4+2-(-1)

1.44(-3)-5 1:(-2)+(-3)-9 1-4+(-3)-(-1)
3.4+5.5  3.(-2)+5-9  3-4+5.(-1)

26 10 14
=-11 -29 7

37 39 7

18.

3apava. Hantn matpuuy, obpaTHyto 3agaHHon matpuue A:

5 4 1
A=[3 2 2|; det A=
2 2 1

= _7; A 5=

54 1
32 -2
2 21
32‘

=4;

=2;
2 2

=-2;
2 2

54‘

et

=13, A=

Ay Ay Ay 1 6 -2 -10
A, Ay A, A'=>1-7 3 13 |=

A A A 2 -2 2

=-2;
3 2

3/2 -1/2 —5/2}

A = -7/4 3/4 13/4

1/2 -1/2 -1/2

13 23 33

19.

3apava. Boluncnutb onpegenuTersb 3ro nopdagka:

Bbluncnv onpegenutens 3ro nopsiaka:
all alZ a13

dEt A3 = AS = aZl a22 a23 = a11a22a33 + a12a23a31 + a21a32a13 - a31a22a13 - a21a12a33 - a32a23a11 (*)
a31 a32 a33

Mo npaBuny TpeyronbHuKa:




(cBoM 3HaKM) (IpOTHBOMOJIOKHBIE 3HAKH )

al a12 13 a].]. alZ a13
a 23 aZ%B
a3l a32 33 a31 a32 33

2 1 0
-1 3 2[=2-3(-1)+1-2:0+(-1)-1.0-0-3-0-1-(-1) - (1) -1-2-2=—6-4-1=-11
01 -

20. 3apgava. HanTtu pelueHne MaTpuU4HOro ypaBHeEHMUS:
NaHo ypasHeHue (2 1) \ (3 1} (=2 4},
32 12 3 -1
HanTtn HeussecTHyto matpuuy X.
BbinonHue paHee yKa3aHHble ﬂ,eVICTBMﬂ, nony4yaem
2 1 1 -2 4
x[3 = > A-X-B=C > X=A'.C-B*
3 2 12 3 -1
A= 21 ; detA=1;, A= 2 _1;
3 2 -3 2
g-[3 1; detB-5 B'-1 2 _1;
1 2 5(-1 3
ae-(7 ),
12 -14
Noatc.gi L7 9 (2 -1)_(-23/5 34/5)
512 -14)\-1 3 38/5 -54/5
21. 3apava. PelwunTb cMCTEMY NUHENHLIX ypaBHEHU MeTogoM Kpamepa:
X+2y+z=4 1 2 1 4 2 1 0 0 1
3x-5y+3z=1 A=3 -5 3|= -11 0|=33A,=11 -5 3|=-11 -11 3|=33
2X+7y—2=8 8 -
14 1 4 1
A—3l 3= 1 3=3.11=33 Az=]3 -5 1= -11 -11=33 x=Ly=1z=1
2 7 8
22. 3apava. [aHbl ae Ttoukn My(3, 1) n My(-1, 4). Hanucatb ypaBHeHWE NpsiMOW,

npoxoasLlen Yepes aTu ToYku. Hantu yrnoson KoapuumneHT K.

3Hag ypaBHeHUa:  X—X _ Y-V ¢ k=J2= Y

X =% Y=V X; =%
Sammwem: X3 _ Y71 s a0 k= A__ 3. X ¥ _,.
-1-3 4-1 B 4 g g
3 4

Torga ypaBHeHWe npsMon, npoxoasilen Yyepes Toukm M1(3, 1) n My(-1, 4): 3x +




4y -13=0
yrnoson koappuumneHT k = 1.

23. . . we b1
3apava. Hantv npefen nepeMeHHon BeNuUmuHbl . 42+ 1 npu,_, o
4

Mpeobpasyem nepemMeHHyto, pa3genne BCe YNeHbl TeNss Ha 3HaMeHaTerb.
Mony4ynm:
1

-

3amevyaem, YTo Yem bornblue z, TeM BnmXKe a YMHbI X K NMOCTOAHHONM a, TakK
KaK BbINOSHSAETCH Kak yrogHo Manasi BenuunHa. CnegoBaTtenbHO, 3HaYeHUs
nepemMeHHON BENMYMHbI X K MOCTOSIHHOW a, Tak KaK BbINOSTHAETCS YCIOBHOE

3HaueHue |x—al<<e, rie e — rpe e — kak yrogHas Manast BenuuvHa. CnenosaresisHo
limx=a.

> 00

1
X=a-+4+—; x—a=

24. 3apayva. Boumncnute npegen gyHKUmmn:

. 5—25-x2 0
lim 2IVTX {E}' ﬂpM noacTtaHoBke X — 0 yncnuTenb U 3HamMmeHaTesnb paBHbI HYIIO.

2
Xx—-0 X
Jnsa yCTpaHeHUud 3TOH HeoInpeae/JleHHOCTU YMHOXHKM U pa3/ieJIMM JaHHOE BbIpaKeHHE Ha

(5 + /25 — x2);
. 5—v25—x2 )
lim ————=1i lim
x=0 X x=0 x2(5 +4/25 —x2?) Xx=0x2(5+ /25 —x?)
1

1
lim ———— = —
x-05++425—x2 10

(5—\/25—x2)(5+1/25—x2)  25-254%
m

25. 3apayva. Boumncnute npegen yHKUMK:

5¢ 2, 2 4 2 4
"mM:(Ej:"mu_ : S_FJFXT o o _5-0+0_
o 143x% - x° R TS S e S 1.3 0+0-1
X

* 1 e
0 o0

T3 T 3 3
2 x2 X3 X

OK 04 OcywecTtBnaTb NOUCK, aHanM3 1 oueHKy MHdopmaLumm, Heobxoanmon ans
NMOCTaHOBKWU U peLleHns npodeccrMoHanbHbIX 3agad, NpodeccuoHansHoro u
NNYHOCTHOIO Pa3BUTUS.

OK 05 Wcnonb3oBaTb WHGOPMALNOHHO-KOMMYHUKATMBHbLIE  TEXHOMOMMW AN
COBEpPLUEHCTBOBaHMUS NPOdeCCMoHanbHON AeATENbHOCTH

OK 06 PaboTtatb B KOMMeKTnBe n B kOMaHAe, 3dEKTUBHO 00LATLCS C Konneramu,
PYKOBOACTBOM, nNoTpedbutensmu.

MK 1.4 OnpenensaTtb nokasaTenu HageXHOCTU U KadecTBa NPOEKTUPYEMbIX LIMPPOBbIX
YCTPOWUCTB

Ne TecTtoBOE 3agaHune
3agaHu
a
Bbibpamb 00uH omeem




26. 1. OnemeHTbl rMaBHOM AMaroHann maTpuubl:
5 3 7
=4 4 2
5 2 1
1)5,4,1,; + 2)5,1,7, 34,1, 2; 4)3,1,2.
27. OnemeHTbl N060YHON AMaroHann MaTpuubl:
2 3 17
4 4 2
3 2 2 A=
1) 2,1, 2 2)4,1, 2; 3)3,4,17; + 4) 3,1, 2.
(2019
MponsseneHue matpuy A n B ' ; paBHO:
G ? :]) ( 0 -1 2 ) (10 3 l) (n 4
1) : 2)345; 3)?41;_'_ 4){5 )]
G %)
HanTtu onpegenurens maTpuubl: 506
1) 2; 2)1; 3) 27; + 4) 12.
30. F = 3a—4b, ecom la| = 2, || = 3, {ﬁ‘:_] = %
[nvHa BekTOpa paBHa
1)) In2; 2)) 1/3; 3) V3. 4 4) 1/2
31.  lim (322 — 26+ 7).
3HayeHune npegena yHKuMn 31
1) 2; 2) 1, 3) 8; + 4) 1/2
32. 3Ha4veHne npegena pyHKuumn
ox-2
e 3 4 x—2
1) 2; 2) 1; 3)1/3; + 4) 1/2
33. 3Ha4veHne npegena pyHKunmn




lim(5x + 2x* — 10)
-3

1) 15; 2)23; + 3)12; 4) 30.

34. Hantu andpcpepeHuman pyHkumm y = 3x° +5
n+l
1) +C 2)nx"M+c;  3) dy=ydx; 4) dy=6xdx +
35. x% +1 _
[MponsBogHasa BTOpOro nopsaka yHKUnn y = paBHa:
» —-2(x-1)° —4
1) =—+C, 2) y=xsin?v2x—-1; 3) (x=D° 4y =17y
36. MpounsBogHasa BTOpOro nopsaka pyHKumMm y = e paBHa:
6x-¢ ; ¢ (2+3x) Sre” (2+35).
1) 2) y=e"; 3) 4)
37. dx
OrnpeienieHHbIN UHTETPa J. — paBeH:
X
1
1) 0; 2) In4; 3) In2; + 4) 1/2.
38. o 5 j.x_ ] p
MPCACIICHHBIN UHTCTPAJl ——dx PaBCH:
7 Jx
1) Ya; 2)13%; +  3) Vs 4) Ya.
39. HasBaTtb obLuee pelweHne gudpdepeHumnanbHOro ypaBHEHUS: % :X2
X
3 X2 X3
1y=—% 2) y= —+C;  3) y=2x+c; 4)y=—+C+
3 2 3
40. . X+2y
HassaTtb obLuee pelleHne gudgepeHumnansbHOro ypaBHeHus: Y =
X
3 X2
1)y=?; 2)y=7+0; 3) Zx+z2=9(2); 4) y=(Cx-Dx. +
3agauu
41. \ 3apava. Bolumcnub:




—_ O =

3 4
AP +24 ecrmbi= |3 3
6 9

34 11(3 4 1 9+12+6 12+12+49 3+0+1
A =13 3 0|3 3 of=| 9+9+0  12+9+0 3+0+0
6 9 1]l6 3 1] [18+27+6 24+427+9 6+0+1
27 33 4
A =]18 21 3
51 60 7
6 3
2a=]6 6 0
12 18 2

27 33 4 & 8 2 33 41 6
A+24=-[18 21 3|+ & of=[24 27 3
51 60 7 |12 18 2 g3 78 1%

42. 3apava. PelwmnTb cnuctemMy NIMHENHbIX YPaBHEHWUN:
MycTb faHa cucTema ypasHeHun  |SX +2/ 23,
3x+y+3z=8
5x+4y+z=3
O603HaunB 321 X 3) nonyyaem
A=|3 1 3|; X=|y|; B=|8],
541 z 3
32 1) (3
X=A'.B=|3 1 3| 8]
54 1) (3
-1
Bbluncnms 32 1)y (11/2 -1 -5/2) 'nonyyaem
A'=[3 13| =| 6 1 3
541 -7/2 1 3/2
x) (11/2 -1 -5/2) (3) (1
X=ly|=| 6 1 3 [|8|=-1
z) (=772 1 372 )13) (2
Otcioga nmeem pewenune CIAY: x=1;y=-1;, z=2
43. 3apava. Pewntb cuctemy ypasHeHun ¢ nomoLlpto popmyn Kpamepa:

fava CMAY | X*2¥+32=9 ajitn HenssecTHblE X, y 1 Z.
2x +4y -z =11

3x+4y +2z=18

Bbluncnvm on pepenutenn:

123 9 2 3
detA=A=[2 4 -1=-14 D, =A, =[11 4 -1/=-56

34 2 18 4 2

19 3 129
D,=A, =2 11 -1=-14; D,=4,=2 4 11/=-14.

318 2 3 4 18

Haxogum HeusBecTHble no popmynam Kpamepa

A -56 Ay, 14 A, 14

=X =-_—-4 =2 : =-Z

A 14 A 14 A 14 T




44,

V2+X—~/2—X

3apayva. Bouncnute npegen oyHKUMK: [im c
x—0 X

I'Ip|/| HeI'IOCpe,D,CTBeHHOIZ noacrtaHoOBKe HynAd BMECTO nepemeHHon X Mbl

CHOBa MOJly4YMM HeonpedeneHHoCTb Buaa % B atom cnyyae HeobxoauMmo

AOMHOXUTb YMCNUTENb M 3HaMeHaTernb Apobu Ha BblpaXKeHue, COMnpsiKeHHoe
yucnuTteno, T.e. Ha CymMmy N2+x++2-x. Monyuum:

lim (\/2+x—\/2—xxx/2+x+\/2—x):"m (\/2+x)z—(\/2—x)Z _

x>0 5x(V2+ x ++2-x]) 0 5x(J2+ x +2- x|
(2+x)-(2-x) i 2x _

=05x(V2+ x +42-x) 95x(V2+x+2-x)

lim 2 2 2 1

=052+ X +2-x) 5N2++2) 5242 52

45. 3apava. lNpoanddepeHumpyite PyHKLMIO y = (x2 +3x)5.
[aHHas dyHKuma senseTcs cnoxHoit Buaa y = f(u(x)), rae u(x)=x*+3x.
CornacHo npasuny anddepeHUMpOBaHNS  CNOXHOMW  OYHKLUMW, HaXOOUM:
y'(x): yiul = 5(x2 +3x)4(2x +3).
46. 3apgayva. Hant npon3BOaHYHO CNOXHOW PYHKLNN.
y=sin? (Jx+1).
y'= 2sin (Vx+1)cos(vx+1) 2.
2+ x+1
47. 3apava.
Haditn nponzsoanym dynknun § = 7t —dr
Henonwaya  dopmyny npouspoapoll cnosEol GyaKime
dJl]pM}'.‘l}' IIIH}H‘.SHDJLHUF'I NOKA3ATETRHOR !l}}'I[KLu-[PI. HAXOJIHM
yr — [?rﬂ_d.z:lr — T::J_.gz i ]IJ.T' I:_,‘f.z _ __L!::Ir — =r- —Ax nT- [24_ _ 4_:'
48. 3apava.
Haiirn nponssoasyio dvesmm y = In(z' — 227 + 6).
r_ 1 et 2 P 4;!‘3:43_"_
‘J"I_:r—irz+ﬂ- & Er-iﬁj__r.’u?r +6°
49. 3apayva. CocTaBUTb ypaBHEHME KacaTemnbHOM K KPUBON: y = 2X°-x+5 npu x = -0,5.
Hangem npounsBogHyto B Touke X = -0,5 y' = 4x-1, y'(-0,5) = -3.
YpaBHeHue kacaTernbHon umeet Bug: y = 6-3(x+0,5) unn y = -3x+4,5.
50. 3apgaya. Hantm nNpoMexyTKm MOHOTOHHOCTU WU 3KCTPEeMyMbl  QOYHKLMUN:

f(x)=x"-3x".




PelweHue: Haiiaem nepByto NponsBoaHy0 pyHKUMK f'(x)=3x" —6x.
Hangem Kpntunyeckme To4KM No nepBon NPOn3BOLHON, PELLVB ypaBHEHNE
3x°—6x=0
3x-(x—2)=0
x=0 wwm x=2
Viccnegyem noBefeHne NnepBor NPON3BOAHON B KPUTUHECKMX TOYKAX M Ha MPOMEXYTKaxX Mexay

I [ Cwo) | O 0.2) 2 | (210
f(x) + 0 : 0 +
f(x) P .rgax ~ T._rzin /

f(0)=0"-3-0°=0

f(2)=2"-3.22=—4

BbiBoa: PyHKLMS BO3pAcTaeT Npu X € (— 00, O)U (2; + oo);
byHKUMA yBbLIBAET NpU X € (0,' 2);
TOUKa MUHUMYMa PYHKLIUM (2,‘ — 4);

TOYKa MaKkcMMyMa pyHKLM (0,‘ 0).

51. 3apauva. Viccnepyiite dyHkumio f(x) = x° — 3x° Ha BospacTaHve, ybbiBaHue u
3KCTPEMYMbI.

D(f)=R, T.k. f — MHOrouneH. Haitaem npoussoaHyto yHkumn: f'(x) = 3x* —
6x. Hangem Kputuyeckne TOYKM PyHKUMWM (NO OnpedeneHuto, KpUTU4eckumMmm
TOYKaMK (PyHKLMM Ha3bIBAOTCHA BHYTPEHHNE TOYKM obnactu ee onpeaeneHus, B
KOTOPbIX MPOU3BOAHAA pPaBHa HYMK UMM He CyLecTBYeT). Touyek, B KOTOPbIX
NpoOn3BOAHAas He CYLLECTBYET, HET, MO3TOMY BbIYUCIIUM T€, B KOTOPbIX OHA paBHa
HyIH0.

Peluaem ypaBHeHue: 3x° — 6x = 0; 3x(x — 2) = 0; oTctoaa x = 0 unu x = 2.

f' + — +
t | >
0 2 _—r X
f / max\ min
Onpegenum 3Haku NPOU3BOAHON HA MONTYYEHHbIX UHTEpPBanax.
(= ; 0]: f(-=1) = 3(-1)*-=6(-1) =3 +6 =9; 9 > 0;[0; 2]: f(1) =312 - 6:1=-3; -
3<0;
[2; +): f(3) =3-32-6-3=27-18=9; 9 > 0.
dyHKUMA BO3pacTaeT Ha nHtepsanax (—« ; 0] n [2; +«); ybbiBaeT Ha nHTepBane
[0; 2].
TOYKM IKCTPEMYMOB: Xmax = 0, Xmin = 2.
AkeTpeMyMbl: fmax = f(0) = 0% = 3:02 = 0, fuin = f(2) = 2% - 3:22 = 4.
52. 3apava.




Haiiti muTerpan: Iﬁiﬁx",ﬂ H NMpoBEPHTE AH(HEepeHIHPORAHHEM MTOMTYYEHHEII

pe3yALTAT.

jﬁi}".Fdx = En_l-xiriv :ﬁ%+(‘ :2?_4#}?4.('_

Ipoeepra:

{A\'{_ } {T x +(.']':24-%.1:I:ﬁx%:ﬁﬁ.

53.

3apava. Bbluucnute HeonpedeneHHbln  MHTerparn, Ucnosnb3ys  cnocob
WHTErpMpOBaHMs MO YacTaM: I xe*dx

dopmyrna MHTErpupoBaHnA No YacTaAM: Iudv = uv—fvdu .
MycTb u = x, dv = e*dx, Toraa du = dx, v = €. Bbluncnsaem:
Ixe"dx = xe* —jexdx =xe* —e* +C =e*(x-1)+C.

54.

3apava.
I

BEMHCIHTL HHTEIPa jxarc‘rgxdx .

dx

. u=arcigx, du= e 2
x| x
I.r -aretgxdxy = . = — m‘ﬂg.ﬂ -
Y 2 2

dv=xdx; v= X
2
1

|J'-x #l-1, 17 1I' I HESNE D -
29 14x° M= v 8 2 20 T

x 1 1 l T T
=———=+—arcigl——arcigl=——-—=+—=0=
B 2 2 2 E 2 B

NP
|
ta |

55.

3apayva. Bolumncnute nnowagb durypbl, OrpaHNYEHHON NIMHUSAMN Xy = 6 1
x+y—-7=0.

N306pasmm curypy, nnowaab KOTOPOM HY>KHO HanTu:

y A

A

ol 4




Hangem abcumuccbl Touek nepeceyeHns paBHOCTOPOHHEN runepbonbl n
NPSAMON, OS5 Yero peLnMm CUCTEMY YPaBHEHWUM: { xy =6,
x+y-7=0
Mmeem: X (7 —X) = 6; 7x— X* = 6; X* — 7x + 6 = 0, oTKyAa x1 = 6, Xo = 1. Takum
obpasom, a =1, b = 6. Tenepb npumeHum copmyny:
b

s, = [ (f,(x)- f,(x)kix - B Halwem cnyqae f,(x)=7-x f,(x)=

a

6 2 6
Spsc = J-(Y x——jdx_(7x—?—6ln|x|j
1

6° 17 1 _
7-6—?—6|n6 7 1_E_In1 42—18—6|n6—7+5+0:—17,5—6"16-

x\m

OK 7. bpaTtb Ha cebs OTBETCTBEHHOCTb 3a paboTy YneHoB KoMaHAbl (MOAYMHEHHbIX)
pes3ynbTaTt BbINOSIHEHNSA 3a4auM.

OK 8 CamoctoatenbHoO onpegenatb 3agaynM npodeccuoHanbHOro M JIMYHOCTHOIO
pasBuTUS, 3aHMMaTbCd camoobpas3oBaHMEM, OCO3HaHHO MNNaHUPOBaTb MOBbILWEHWE
KBanudgukauyum

OK 9. OpueHTpoBaTbCs B YCIOBUSAX YaCTOM CMEHbI TEXHOMNOMIN B NpoeCcCnoHanbHon
AEATENbHOCTM.

MK 2.2 MNponssognTb TeCTMpOBaHUeE, onpeaesieHne napamMeTpoB U oTnaaky
MUKPOMPOLLECCOPHLIX CUCTEM.

Ne TectoBOe 3agaHune
3aJaHu
S
Bbi6bpamb 0QuH omeem
56. 1. OnemeHTbI rnaBHOM guaroHann MaTpuubl:
5 3 7
=4 4 2
5 2 1
1)5,4,1,+ 2)51,7, 34,12, 4) 3,1, 2.
57. AnemMeHTbl NOOOYHOW AMaroHann mMaTpuubl:
3 3 4
4 5 2
2 2 2 A=
12,1, 2 2)4,1, 2; 3)4,5,2; + 43,1, 2.
58. Onpepgenurtenb




5 -2 1
A=|3 1 -4
6 0 -3
’ paBeH: 1) 15; 2)9; + 3) 12; 4) 3.
59. OnpepenuTtens 16 0 2
8 1 1
24 3 4
paBeH:
1) 15; 2)16; + 3)12; 4) 3.
60. Haftn paccroanune or Touku Mg(2; —1) 2o npamoli 3 + dy — 22 = 0.
1) 15; 2)4; + 3)12; 4) 3.
61. . xt 4+ 14z - 32
*.'Ilﬂ:f ;‘i_ G + 8
3HaveHne npegena " paBHO:
1) 15; 2)-9; + 3)12; 4) 3.
62.
L 2 3z 41
:-h{jrlr- dz? 4+ 2r 4+ 5
3HaveHne npegena paBHO:
1) 15; 2)4; + 3)12; 4) 3.
63. HasoBuTe BepHOe yTBEpPXOEHME:
x? -2 _
[ 7 0x pasen:
5
n+1 X" x+=+C
D= —+G e ) oHG 4 Y 4
64. HasoBuTe BepHOe yTBEpPXOEHME:
jﬂ paBeH:
x? +1 '
2 C
n+l n X+ —+
x— aretex X
1) e 2) x—arctgx+C - 3) 4) +
n
65. /2
OnpepeneHHbIn nHTerpan jsinxcosz xdx paBeH:
0
1) 2; 2)1; 3)1/3; + 4) 1/2




66. o . 4 dx
npeaeneHHbIn nHTerpan aBEH:
P P J,. Jx+1 P
2+ JF=5£
1) 0; 2) In4; 3) In2; 4) i+
67. 3Ha4yeHune BblpaxeHusa (1+ i)10 paBHO:
1) 5+11i; 2) 2: 3) 2+10i; 4) 2+
68. Haitry obmuit unrerpan yvpaspeans ¢ -de +g-dy = (0.
1yt e L T
3’ 2 ’ 3
69. Pemwrs ypaBnesue ' = —HE, VAGRTeTBOPAIOWe: Veaosun yld) = 1.
ny=X- 2y= L ve V75 ayy=toc
R ot ’ 773
70.
Haru ohmee pemenne m-V'=—-k- V%
dy d V=g d
X T k.
1)—y:—2; 2) mt e 3) ydy= - X2dx; 4)ﬂ:—y
y X x* Y
3apaum
71. 3apayva. BeinonHuTtb yMHOXEHUE MaTpuL

— 3 21
4o 2 -1\n L= .
4 3 01 2
Ha yMHOXeHUN MaTpuL, OCTaHOBUMCSI NOAPOGHEE.
MycTb paHbl MaTpurLbl

A= a; A, A3 ..y, uB= b, by, by by, )
8y 8p Ay e Ay i D by by,
aml amz amS amn bnl bn2 bn3 bnp
Cu Cp Gy .o G
Matpuua C = | . . c Ha3blBaeTca npousBegeHnem matpuy A U B, ecnn ee
21 22 23 V2p
le CmZ Cm3 Cmp

ANeMeHTbl Haxo4ATCA No cneywemy npasuny:

lNepesasi cmpoka:
1. cy=a,-b,+a,-b,+a,-b,+..+a, b, (kaxabm snemeHT nepsoi cTpoku
MaTpuLbl A YMHOXA@ETCs Ha COOTBETCTBYIOLLMIA SNEMEHT 1epeo2o cmonbuya MaTpuLibl
B v nonyyeHHble NPOM3BEAEHNS CKINaAbIBaIOTCS);
2. C,=ay,-b,+a, b, +a, b, +...+a,- b, (kaxobit anemeHT nepsoii cTpoku
MaTpuLbl A yMHOXaETCsi Ha COOTBETCTBYIOLLMIA BNIEMEHT 8MOpo20 cMonbya MaTpuLibl
B v nonyyeHHble NPOM3BEAEHNS CKNaabIBaIOTCS);




4,

Cz =8y, -by+a, by+a,-by+...+a, b, (kaxawii anemeHt nepsoit cTpoku
MaTpuubl A YMHOXaeTCcs Ha COOTBETCTBYIOLMA 3MEMeHT mpembe2o cmosnbua
mMaTpuvubl B 1 NonyyYeHHble NPOM3BEAEHUSA CKINaAbIBaOTCH);

W Tak panee (nepBas cTpoka MaTpuubl A yMHOXaeTcsa rocrnedosamesibHO Ha
cmonbus! MaTpuubl B), noka He 3akoH4aTcst CTONOLbI.

Bmopasi cmpoka:

1.

4.

C, =ay b, +a, b, +a,-b, +...+a,,-b,, (kaxabt anemeHT BTOpOI CTPOKM
MaTpuLbl A YMHOXaEeTCsl Ha COOTBETCTBYIOLMIA AIEMEHT 1ep8o2o cmonbya MaTpuLb
B v nonyyeHHble Npon3BeeHus CKNaabIBaloTCs);

C,, =8y -0, +8,, b, +8,5 -0y +...+8,, -b,, (kb anemeHT BTOPOII CTPOKM
MaTpuLbl A YMHOXaETCsi Ha COOTBETCTBYIOLLWA SMIEMEHT 8Mopo2o cmonbya MaTpuLb
B v nony4eHHble NpoOn3BeAEHNS CKNaablBaOTCH);

Cpy =85 -5+ a5, Dy +85 - Dy +...+ 85, D, (K@XKABIN 3MEMeHT BTOPOI CTpPOKM
MaTpuubl A YMHOXAeTCs Ha COOTBETCTBYWOLUMIA OMEMEHT mpembe2o cmonbya
MaTpuLbl B 1 NOMyYeHHbIE NPOM3BEAEHUS CKIaAbIBAIOTCS);

W Tak panee (BTopas CTpoka Matpuubl A YMHOXaeTcsl rMocredoeamenibHo Ha
cmonbub! MaTpuLbl B), noka He 3akoH4YaTCs CTOMGLbI.

TPGMbﬂ CMpPOKa (l/l BCe nocnep,yrou.l,me) HaxogAaTcA aHamormM4yHo.

BbiBog, YMHOXaemble maTpuubl MOryT OblTb pasHOro pasMepa, BaXHO TOMbKO, 4TOObI
KONn4YecTBO CTONOGLOB MepBo MaTpuvubl OblNIO paBHO KONMMYECTBY CTPOK BTOPOW MaTpuupbl:

(mxn)-(nx p)=(mx p).

A Tenepb BbINOJIHUM YMHOXEHWe 3aaHHbIX MaTpuL:

=

2 -1)(3 2 1) (6+0 4-1 2-2) (6 3 0
4 3)l0 1 2) \12+0 8+3 4+6) (12 11 10

72.

3apaua. Haiit npon3BoaHyo PyHKLMK: Y = 3x° +‘°{/F +2sinx+9

y' = (3x2 +3/x2 +2sin x+9) = (3x%) + A/x?) + (2sin x) + 9" =

2 2 1

=6X+(x3)' +2c0sXx+0 = 6x+§x(31) +2005x=6x+§x3+

+2cosx:6x+z-il+2cosx:6x+§-i+2005x

Ux

X3

73.

3apgayva. Haiitv npoussoaHyto doyHKUMKM: Y =X - Inx

Yy =(x*) - Inx+x*>-(Inx) =2x-Inx+ x*-

=2X-Inx+Xx

X | =

74.

3apgava. Hanty npon3BoaHYIO PYHKUUN: Y =

+ x?

5)(

= @+ x°)5* -1+ x*)(5") 2x-5°—(1+x?)-5"In5 _

5)( (5><)2

_5%(2x—(1+x*)In5) _2x-In5+x*In5

52X 5X

75.

3apaua. Haiignte yron HaknoHa kacaTenbHoii K KpUBOW y = 2x° + 4 B Touke (1; 6).




Mcxooa m3  reoMeTpuyeckoro CMbiCria MNpPOW3BOOHOMW,  YINOBOW  KO3IMUUMEHT
KacaTenbHON (MNW TaHreHC yrra ee HakrnoHa K NONOXMUTEeNnbHOMY HanpasneHunto ocn Ox) — 3To

Npon3BoAHask (yHKUMM B Touke Kacauus. Monyuaem: ' =6x%, y'(x,)=)'(1)=6

Takvm obpasom, tg a = 6. Yron HaknoHa HaxoaMM B YeTbIpex3HayHblx Tabnuuax bpaaguca: a =
80° 32".

76. 3apava. Boluncnute npubnmkerHo /4,08 .
B gaHHOM cnyyae MOXHO BOCMONb30BaTbCA CreuuanbHOM YnpoLleHHON hopMyIrion,
BbIBEEHHOW 13 00LWen: 1+ Ax ~1+ EAx-
2
Bbluncnsiem: /4,08 =./4-1,02 = 2,/1+0,02 ~ 2[1+ % . 0,02) =2,02.
77. 3apaua. Touka ABWKETCS MPSIMOMMHENHO no 3akoHy S(t) = 2t° + t° — 4. HaliauTe ee ckopocTb
N YCKOPEHNEe B MOMEHT BPEMEHN t = 3.
M3 mexaHun4eckoro cmbicila MPOM3BOAHOM crieayeT, YTO CKOPOCTb TOYKM — 3TO
NMpou3BOAHas OT €€ MePEMELLEHUs,, a YCKOPeHWe — Npou3BoAHasi OT CKOPOCTU Mnu BTOpas
Npoun3BOAHAsA OT NEPEMELLEHUS, T.€.
v(t) = S'(t), a(t) = v'(t) = S"(t). Haxogum: v(t) = (2t° + t* — 4)' = 6t*+ 2t,
v(3)=6-3°+2:3=60, a(t) = (6t*+ 2t) =12t +2; a(3)=12-3 +2 = 38.
78. 3agava.
4 _ 2 '~|| 2 _
HaiiTi HHTRpaT: _[" I + ilr_'r Txd 6;:’.1‘.
WX
It + 54 2 u £l 2 L Ll L
j'r —3x +5vx ?'T+ﬁn"x:‘[{.r‘ —3x}+5-Tx*+6x? :n'.r:i.r 1 —Ex" +5x
ix 14 8
3 z N . . 2
—ﬂx‘ +9x* +C =34/x" {i.r' —E.r' 4 Sﬁ—”—lr+ N+C
3 14 8 5
5 4 3 2
79. 3apaua Bbluncnute HeonpeaeneHHblii MHTerpan: J'SX +2x —73x tx —4xdx_
X
MponsBegem NouneHHoe AeneHne n ncnosb3yem Tabnmuy NpocTennX NHTErpanos.
3 +2x —TxP+x% —4x _
J. 3 dx =
X
1 4 3x*  2x° 4
I I+ 2x—T+=—— dx="—+=——-Tx+Inx+=+C =
X X 3 2 X
= 3,2 4
= x*+x2=7x+In|x+=+C.
X
80.

3apava. Bbluncnute HeonpeneneHHbI HTerpan I(2x+3)4dx .

MNpyMeHnM cnoco6 NoACTaHOBKMW.




. Z2=2X+3, " 5 ]
I(2x+3) dx =| dz = 2dx, :EIZ dz=012°+C=01(2x+3) +C

1
dx==dz
2
81. 3apgauva.
Hafirr naomans Gurype, orpagagersol oceio O u
Haxoouw miomans 5§ PHIYDR, orpanadeddol ocpio O
W rpacbmkom dyakmmn y = ¢ — 2z npu ¢ € |0 3].
2 il
f T° = 2x) dr + fl.:r - 2x)dzr =
0 3
Ll Y 3, 8 27 8 8 2
S —2? =44+ —944=_"=22,
'*En+3|gl|- g ity T3 YT
82. 3apgava. Pewwutb ypasHeHue x(y2-4)dx +y dy = 0.
Pasgenus ob6e yactu ypaBHeHus Ha Y2 — 4 # 0, umeem
WHTerpupysa Haxogum
x2 + In|y? — 4| = In|C|, unn y2 — 4 = Ce™
9710 obLiee pelleHre gaHHOro AnddepeHUnanbHOro ypaBHeHu s .
Myctb Tenepb y2—4 =0, T. €. y = + 2. HenocpeacTBEHHOM NOACTAHOBKON yoexaaemcs,
4YTO y = 2 — peLleHne NCXo4HOro ypaBHeHus. Ho oHO He GyneT ocobbiM pelleHneM, Tak Kak
€ro MOXHO Nony4nTb 13 obuero peerus npu C = 0.
83. 3apava.

HaiTtu Bce pelueHusa guddepeHumanbHOro ypasHeHUs y' = xyz.

OueBungHo, 4TO y = 0 He saBndeTcs peweHnemMm OaHHOro ypaBHEHUA, NMO3ITOMY Mbl

dy

MOXeM pasaenntb obe ero yacTn Ha y2 I'IonyqaeM: — = xdx n, cnepgoeartesyibHO, nocne

1 1

WHTErpMpoBaHMs — — x*+C. Bblpaxass ux [JaHHOrO paBeHCTBA Y, MNonydaem
y "2

OKOHYaTenbHbIl OTBEeT (0o6Lliee pelleHVMe AOaHHOro ypaBHEHud): Y =— , r;pe C —

x?+C
np0|/|3BOJ'|bHaﬂ MNOCTOAHHAA.

84.

3apava.




Haitru pemenne 3agaun Komn y ==——y~, y({IJ=-1L
X

Jaunoe ypasHenue ssasercs ypasuenueM Bepuymm ¢ n=2:

’ 1 2 ’ o W 2 2
S Sl £ BN [Tonaraem Yy=uv, 10108 Uuv+uv —— |=-uv .
X X

Pemaem nocnenoBarensHo aBa YPaBHCHHA.

v
1. U3 ypasuenus v’ —— = 0, naxoaum dynxumo v(x):
o

;__=0 —_—=— I—— — ., Inv=Inx, v=x.

. 2.2
2 IMoacrasasem v=Xx BO BTOPOC YPABHCHHE U vV =—u'v

Py

2 5 4 2
ﬂ\"‘—\’ u-, u “du=-xdx. ——l-=—t_+('_ =+_
dx u 2 x?-2C

2x

o
x =2C
Hcnonesyem nHauvansHeie ycnosus x =1 y=—1, a1 HaxoxiaeHus coot-

3

BCTCTBVIOUICTO 3HAYCHNUA KOHCTAHTRI C: - ]_ C =T;'

Tak kak y = uv, 10 obmee peenne ypasienns bepuymum: y =

2x
Hrak, pemenne 3azaun Kon nmeer Bux y =— iy
x' —

85.

Jamauwa  MarepuaneHas TOUKA MACCO M NOIPYA4CTCA ¢ HYICEOH Ha-
HANBHOH CKOPOCTRIO B #uAxocTe. Ha HeE aeficTeyer cHna THRECTH M CHIA Co-
NPOTHENCHHA JKHOKOCTH, NPOTOPUHOHATEHAR CEOPOCTH NOrpymeHns (xkodp-
HUHEHT NPONOPUHOHANLHOCTH paBen &). Halimn 3aBHCHMOCTE CROPOCTH JBH-
WEHHUA TOMKH OT BPEMEHH.

Cornacuo ETOPOMY 3AKOHY HLHIT{YIHH._ HMECK?

ma=F,, +F

Cfdip ¥

rae a=v'[t), F —kv, F__ =mg.

i.IJII.FI ™K
[Monyuaem muHefinoe YPABHEHHE NEPEOTO MOPAIKD OTHOCHTENLHO QVHE-
win v =v(t):
mv =mg —kv.
Pemaes ero ¢ noMols nogcTasoesd bepaynmm, nomyyaes obmees pe-
IEHHE:
L oom
[} Ce ™ +—'g_
k

Henoassya savansnoe yeaosne v(0)= 0, naiiném sactaoe pemenne

——t

mg
At 'I anr
v(t)= o 1-e

Kenc-3zapaHue

86.

WccneposaTtb yHKUMIO M NOCTPOUTL rpadmnk y = %(x3 +9x% + 15x - 9)
1 O6nacTbto onpeneneHus oyHKLMK ABNSOTCS BCe AeNCTBUTENbHbIE Yncna D(y) = (-»; «)
2 Tak kak Bce yucna BxogasT B D(y), TO BepTMKanbHbIX aCUMMTOT HeT.
3 Vwem HakMoHHbIe aCUMMTOTHI.
Vx ypasHeHue umeeT Bug y=kx+b, rae k= lim Z; b=lim (y — kx).
X —> 00X X = 00

Haxogum k:




X—00 X X—00 X X X X X—00

1
= — 00 = 00
4
ACUMNTOT HAKNOHHbLIX HET

Y4+ x4+ 15x—-9) 1. (x> 9x* 15x 9 1 9
k=1lim =-lim|(—+ —+ ——— =—11m<x2+ 9x+15—;)

4 Haxoaym onopHble TOYKK
a) To4kn MakcMMyma u MMHUMyMa. [1ns 3Toro HaxoamMM NPOU3BOAHYHO U MPUPABHSAEM €€ K HYIHO.

, 1 o1
y = (Z(x3+ 9x? + 15x—9)) =Z(3x2+18x+ 15)
1
1(3)(2 +18x+15)= 0
3x* +18x+15=10]:3 x>+ 6x+5=0
IO =Db%>—4ac= 6>—4-1-5=16 \/ﬁ=4
_—b— I -6—-4 c _—b+ 0 -6+4 )
T T 21 2= T 21

Pas3buBaem ocb Ox Ha MHTEpPBAalibl N NpoBEPAEM B HUX 3HAKN I'IpOVISBOD,HOVI noAcTaBIAA B
Nnpon3BOgHYHO noboe uncno u3 nHTEpPBAna

(-==; - 5) -5 (5:-1) -1 (15 )
y + 0 - 0 +

y /7 max T— 4, min _—

BbI4NCIINM 3HaueHMe (DYHKLMM B MAKCUMYME 1 MUHUMYME.
1
y(=5) = Z[(_S)S +9-(=5?%+ 15 - (-5 - 9] =4

1
y(=1) = Z[(1°+ 9 - (-1 + 15 - (-1) - 9] = —4

6) Haxogmm Toukmn nepermba. [Ins 3Toro Haxogum BTOPYHO MPOM3BOAHYO U NPMPaBHUBAEM €€ K
HymH0.

5 1 L1
y’ = (Z(x3+ 9x? + 15x—9)) =1 (6x +18)

1
7(6x+18) =0

6x + 18 =0
6x = — 18
X = 5 =

Pa3o6beM 0bracTb onpeaeneHnst Ha MHTepBarbl Y MPOBEPUM 3HAK BTOPOW NPOV3BOAHON B 3TUX
MHTepBanax

(-=;-3) -3 (-3 )
y,, _ O +
y N nepernb V]

Bbluncnvm 3HayeHne pyHkUMM B nepermbe
1
y(=3) = Z[(=3)°+ 9 - (=3)*+ 15 - (=3) = 9] = 0

4 Cocrasutb T36J'II/ILI.y ana x ny, B Hee 3anuiiemM OonopHbIe TOYKMN U ,D,O6aBI/IM AOonosrHUTEeNbHbIE.

X -5 1 -3 -6 1 0
y 4 -4 0 1 4 1
2= —2-=
4 4

|

1 9
y(=6) = 21(=6)+ 9 - (=6)*+ 15 - (=6) = 9] = =2




1
yl=;(1+9+15-9) =4

Ctpoum rpadmk

floy=2+9x" +15x-9)

v

Kputepumn n wkanbl OLeHKM TecTa:

MpoueHTHas wkana 0-100 %; oTMeTKa B cucteme
«HeyOoBMneTBOPUTESIbHO, YOOBNETBOPUTENBHO, XOPOLUO, OTIINYHO»
85-100% - oTnU4HO;

75- 84,99% -xopoluo;

60-74,99% - ynoBneTBOPUTESILHO,

0-59,99% - HeyaOBNETBOPUTENLHO.

KpuTepumn oueHKn Kenc-3agaHus:

Kenc—3agaHune BbINOSTHEHO MOSIHOCTLIO, OByYaoLWMINCS NPUBEN NOMHYIO YETKYIO
aprymMeHTaumo BbiIGpaHHOro peLLeHusi, NpoAEMOHCTPMPOBas XOpoLUne TeopeTUYecKue
3HaHus, UMeeT COBCTBEHHYO 0BOCHOBAHHYIO TOUKY 3pEHUS Ha NPOBEMY — OTIINYHO;

Kenc—3agaHune BbINOSTHEHO MOSTHOCTLIO, TeopeTnyeckoe 060CHOBaHNe
OrpaHU4yeHo, MeeTCcHa COBCTBEHHAs TOYKa 3peHns Ha Npobnemy, HO He BCe NPUYNHDI
€€ BO3HNKHOBEHWNS YCTAHOBMNEHbI — XOPOLUO;

Kenc—3agaHune BbINosHEHO Bornee Yyem Ha 2/3, oby4valoLmincs nokasbiBaeT SABHbIN
HeJOCTaTOK TEOPETMYECKNX 3HAHWI, BbIBOAbI Criabble, COOCTBEHHAs TOYKa 3pEHNS Ha
NPUYUHBI BO3HUKHOBEHMSA NpobrieMbl He 060CHOBaHa U OTCYTCTBYET —
YAOBNETBOPUTENLHO;

Kenc-3agaHne He BbINOMHEHO, UMW BbINOSIHEHO MEHEee YeM Ha TpeTb, ecnv
peLueHne n o603HayYeHO, TO OHO He ABMsieTCH pelleHemM npobnemsl, KoTopas
3anoXeHa B Kelce - HeyaOBNeTBOPUTENbHO.

3.2 CobecegoBaHue (Bonpochl Ana 3Kk3ameHa)

3.2.1 Bonpocbl ans 3k3aMmeHa



OK 1 lMoHMMaTb CyWHOCTb M coumanbHyt 3HA4YMMOCTb CBOen Byayuien npodeccun,
NPOSIBAATbL K HEN YCTOMYMBBIN UHTEPEC

OK 2 OpraHunsoBbiBaTb COBCTBEHHYIO OEATENbHOCTb, BbiOMpaTb TUNOBbIE METOAbl U
cnocobbl BbINOMHEHNA NpodheccrnoHarnbHbIX 3a4ad, oueHuBaTb UX 3PEEKTUBHOCTb U
Ka4yecTBoO.

OK 3. MNpuHnMaTh pelleHns B CTaHAApPTHbIX U HEeCTaHOAPTHbIX CUTyauusix U HeCTu 3a
HWUX OTBETCTBEHHOCTb.

MK 1.2 Pa3pabaTbiBaTh CXeMbl LMGPOBLIX YCTPOMUCTB HA OCHOBE MHTErparnbHbIX CXEM
pa3HOW CTEMNEHN UHTerpaumn.

Ne dopmynmnpoBka Borpoca

3agaHuns

87 MaTpuubl. Bugbl matpuy,.

88 [encrtena Hag maTpmuamMmu.

89 Onpegenutens Matpuubl U €ro CBOMCTBA.

90 Cuncrembl NIMHENHBIX YpaBHEHU.

91 BekTtopsbl. [lenctema Hag BeKTopamu.

92 KonnuHeapHble BEKTOPLI. PasnoxeHne BeKTopa.

93 [MpamoyronbHasa cuctema KoopAanHaT Ha NiIockocTu. [lekapToBa cuctema
KOoOpAWHar.

94 [eneHve oTpeska B JaHHOM OTHOLUEHUM

95 YpaBHeHWe NnHUnM Ha nnockocTn. Obuiee ypaBHEHNE NPSMON NINHWUN.

96 YpaBHeHEe BTOPOW CTENEHU C ABYMSA NepeMEHHbIMM.

97 DyHKUMA ogHon nepemeHHon. Cnocobbl 3agaHns QYHKUNN.

98 O6nactb onpegeneHns yHKUMN. HenpepblBHOCTb OYHKLMN.

99 Knaccudpumkauma pyHkumin. OCHOBHbIE 3fIEMEHTAPHbIE PYHKLMMW.

100 O603Ha4veHne dpyHkumn. ObpaTtHble OYHKLNN.

101 Teopwusa npegenos. MNpegen nocnepoBatenibHOCTU. OCHOBHbIE TEOPEMBI O
npegenax.

102 Mpegen pyHkunn. OQHOCTOPOHHUE Npeaensl.

OK 4 OcyuwiecTtBnaTb NOUCK, aHaNM3 1 oLeHKy nHopmaumm, Heobxogumowm ons
NMOCTaAHOBKMN N peLleHns NpodeccMoHanbHbIX 3aga4y, NPodeCcCnoOHansHoro un
NIMYHOCTHOIO Pa3BUTUS.

OK 5 Wcnonb3oBaTb  MHOPMALMOHHO-KOMMYHUKATUBHbIE — TEXHONOrMW AN
COBEpLUEHCTBOBaHMUS NPOodeCcCMoHanbHON OeATENTbHOCTH

OK 6 PaboTtaTtb B konnektnee n B komaHae, obecrneymBaTb ee crnnoveHne, apPeKkTMBHO
obLartbeca ¢ Konneramu, pykoBogcTBOM, NoTpedbutensamum.

MK 1.4 Onpenensatb nokasaTenu HageXHOCTU U KadecTBa NPoOEeKTUpyeMbIX LMpoBbIX
YCTPOWUCTB

Ne dopmynmnpoBka Bonpoca

3apaHus

103 [MpounssogHas pyHKUMN. [1pon3BOaHbIE NPOCTENLLUNX PYHKLIUNA.

104 MoHaTue gudpdepeHumana yHkummn n ero ceorictea. OCHOBHbIE TEOPEMDI
andpepeHUmnanbHOro MCYMUCIEHNS.

105 [MponsBogHble BbICLIMX NOPSAKOB. PackpbiTne HeonpeaeneHHOCTEN.

106 dusnyecknin cmbicn audgepeHLmana BTOporo nopsgka.

107 YcnoBusi MOHOTOHHOCTK GOYHKUUK. Heobxoammoe n goctaTovHOE yCcroBue
aKCTpemMyma.

108 VccnepoBaHue pyHKUNM OQHOM NepeEMEHHOM N NOCTPOeHWe rpaduka.
AcMnTOTHLI rpadonka PyHKUMK.




109 [MepBoobpasHasn yHKUMs. HeonpegeneHHbl nHTerpann.

110 CBouncTBa HeonpeaeneHHoro nHTerpana.

111 lMoHATME 06 OCHOBHBLIX METOAAX MHTErpMpoBaHus. HenocpeactBeHHoe
WHTerpupoBaHue

112 MeToabl uHTerpuposaHmnda. Metog noacTaHOBKM.

113 OnpepgeneHHbi nHTerpasn. CBoncTBa onpeaesieHHoro nHTerpana.

["eomeTpuryecKnn 1 punsnyecknin CMbICI onpeneneHHoro nHTerpana.

OK 7 CtaBuTb Lenn, MOTUBMPOBaTb AeATENbHOCTb NOAYNHEHHbIX, OPraHN30BbIBaTb U
KOHTpONMpoBaTb UX paboTy C NPUHATUEM Ha cebs OTBETCTBEHHOCTM 3a pe3yrnbTaT
BbINOSTHEHUSA 3a4aHUN

OK 8 CamocTosiTenbHO onpeaenaTb 3agadn npodeccnoHanbHOro 1 IMYHOCTHOrO
pasBuTUS, 3aHMMaTbLCA caMOobpa3oBaHNEM, OCO3HAHHO NaHNPOBaTb MOBbILEHWE
KBanudukaumm

OK 9 BbITb rOTOBbIM K CMEHE TEXHOSOMN B NPOdeCCUOHaNbHON AEATENBHOCTU

MK 2.2 NpounssoanTb TeCTUpOBaHWE, onpeaeneHne napameTpoB 1 OTNaaKy
MUKPOMPOLIECCOPHbLIX CUCTEM

Ne dopmynmnpoBka Bornpoca

3agaHus

114 [lencTBunsa Hag KOMMMAEKCHBIMK YicnamMu B anrebpanyeckon, nokasaTenbHOM n
TPUroOHOMETPUYECKon hopme.

115 KomnnekcHble Yncna. OnpegeneHne KOMNIeKCHbIX Yyncen. eomeTtpuyeckas
MHTepnpeTaumst KOMMNIIEKCHbIX YMCETT.

116 TpuroHomeTpuieckas 1 nokasatesibHast opmMa KOMMIIEKCHbIX YMCETT.

117 beckoHeuYHble psaabl. Yncnosble psapl

118 CxoammocTb psiga

119 CTeneHHble pagbl

120 Onpepgenexne gndpdepeHumnanbHoro ypasHeHus. 3agada Kown.

121 OnddepeHumanbHble ypaBHEHUS NEPBOro nopsigka ¢ pasgensowmmmca
nepemMeHHbIM1

122 OpgHopogHble agnddepeHumanbHble ypaBHEHUS NepPBOro Nopsiaka.

123 JInHenHble gnddepeHumnanbHble ypaBHEHUS NEPBOro nopsiaka

124 [MoHATME (PYHKLUMN HECKOITbKUX NePEMEHHbIX.

125 YacTHble Npon3BogHbIe PYHKLMN HECKOSNBbKUX NepeMeHHbIX. YacTHble
NPOM3BOAHbIE BbICLUMX NOPSAKOB.

126 CoObITna n nx knaccndukaumsa. Knaccmyeckoe n ctatuctmyeckoe
onpeaeneHnsi BepOATHOCTU Cry4YanHOro cobbITus.

127 MpeameT Teopumn BeposiTHOCTEN. OCHOBHbIE NOHATUS. KOMBUHaTopuka.

BbI6OpKM 9NEMEHTOB.

KpuTtepumn oueHku:

obyvarowmncs OTBETUI Ha BCe BOMPOCHI, onycTtun He 6onee 1 owmnbkn B
OTBETE - OTNINYHO;

oOyvarowmncs oTBETUI Ha BCe BONPOCHI, AONYCTUN He Bbonee 3 ownbok -

XOpOLLO;

obyyaloLLmiica OTBETUI HE Ha BCe BOMPOCHI, HO B TEX, HA KOTOpble Aan OTBET He
[OMYCTUI OLUMGKM - YA OBNETBOPUTENLHO;

oby4yatoLmincs OTBETUI He Ha BCe BOMNPOChI, AonycTun 6onee 5 ownbok -
HeyAOBIeTBOPUTENLHO.

3.3 3apaHua onsa npakTM4yeckux pador




3.3.1 TemaTuka npakTnyeckux pabor
OK 1 lMoHMMaTb CYWHOCTb M coumanbHyt 3HA4YMMOCTb CBOen byayuien npodpeccun,
NPOSIBAATbL K HEN YCTOMYMBBIN UHTEPEC
OK 2 OpraHunsoBbiBaTb COBCTBEHHYIO AEATENbHOCTb, BbiOMpaTb TUNOBbIE METOAbl U
cnocobbl BbINOMIHEHNA NpoeccMoHarnbHbIX 3a4ad, oueHuBaTb UX 3PEEKTUBHOCTb U
Ka4yecTBo.
OK 3. MNpuHMMaTh pelleHns B CTaHAApPTHbIX U HeCTaHOAPTHbIX CUTyauusix U HeCTu 3a
HUX OTBETCTBEHHOCTb.
MK 1.2 PaspabaTbiBaTh CXeMbl LMGPOBLIX YCTPOMUCTB HA OCHOBE MHTErpasnbHbIX CXEM
pa3HOW CTENEHU MHTErpauuu.

Ne TemaTurKa NpakTUYeCKNX 3aHATUN
3apjaHus

128 CuncTembl NMMHENHBIX YPaBHEHUN.
MeTtoapl nx peweHni PelleHne 3agay Ha HaxoxaeHne obpaTHoOM maTpulbl

19 BekTopsbl. [JlenctBna Hag BeKTopamu.

130 MocTpoeHne NpAMON NNHUK MO ee YpaBHEHUID. YpaBHEHNE MPSMOMN.
HaxoxgeHune yrna mexagy npsMmbiMu IMHNAMU

OK 4 OcyuwectBnatb MNOUCK, aHanmM3 U OUEHKY WHdopMauuu, Heobxoaumowm aAns
MOCTAHOBKM W pelleHns npodeccuMoHanbHbiX 3adad, npodeccnoHanbLHoro wu
NNYHOCTHOIO Pa3BUTUS.

OK 5 MWcnonb3oBaTb  WMH(POPMaALMOHHO-KOMMYHUKATUBHbIE  TEXHOMOMMW  Ons
COBEpPLUEHCTBOBaHMUS NPpodheCcCMoHanbHOM AeaTeNbHOCTH

OK 6. PaboTtatb B konnektnee u B kOMaHAe, 3deKTMBHO ObLLaTbCA C Konneramu,
PYKOBOLCTBOM, noTpebutensamu.

MK 1.4 MNpoBoanTb N3MepeHna napameTpoB NPOEKTUPYEMbIX YCTPONCTB 1 onpeaendaTb
nokasartenu HageXHocTu.

Ne TemaTurKka NpakTUYEeCKNX 3aHATUN
3agaHus

131 BbluncneHne npeaenos pyHKUNNA.
WccnegosaHue yHKUUKM Ha
HenpepbIBHOCTb.

132 BbluyncrneHne npon3BoaHbIX U AnddepeHLmnanoB BbICLUNX NOPSIAKOB.

133 NHTerpanbHoe ucymcrneHune, pelleHns MHTerpanos, BelYMCeHne
NHTErparnos.

OK 7. bpaTtb Ha cebsi OTBETCTBEHHOCTb 3a paboTy YNeHOB kOMaHAbl (NOOYMHEHHbIX)
pe3ynbTaT BbINOMHEHNSA 3a4a4u.

OK 8 CamocToaTenbHO onpenensatb 3agadn npodeccnoHanbHOro M fIMYHOCTHOrO
pa3BUTUS, 3aHMMaTbCA camMoobpa3oBaHMEM, OCO3HaAHHO MMaHWPOBATb MOBbLILWEHNE
KBanudunkaumm

OK 9. OpueHTMpoBaTbCs B YCIOBUSX YaCTOM CMEHbI TEXHOMNOMN B NPpOeCcCnoHanbHON
AEeATENbHOCTMW.

MK 2.2 NpounssoanTb TECTUPOBAHNE, onpeaeneHne napameTpoB 1 OTNaaky
MUKPOMPOLIECCOPHBbIX CUCTEM.

Ne TemaTnka NpakTU4eCcKnX 3aHATUN
3agaHus

134 PelueHne 3agay ¢ KOMMNEKCHLIMU YACNAMMU.

135 PeleHne 3agad Ha cxoaMMOCTb paja.

136 PelwweHne opndpdepeHumanbHbIX ypaBHEHUN.




137 HaxoxaeHue YacTHbIX NMPOn3BOAHbIX (PYHKLMM HECKONbKUX NepeMEHHbIX.
HaxoaeHune YacTHbIX MPON3BOAHbIX BbICLUMX NOPSOKOB.

Kputepum oueHku:

npakTMyeckoe 3agaHune BbINOSIHEHO B YCTAHOBMEHHbIN CPOK C UCMONb30BaHNEM
pekoMeHJauun npenogasaTerns; NokasaH BbICOKUA YPOBEHb 3HAHUSA U3YYEHHOTO
MaTepuana no 3agaHHoOM TeMe, NPOsIBIIEH TBOPYECKUIN NOAXOA, YMeHue rnyboko
aHanuaupoBaTb Npobnemy n genatb obobLuatoLme NPakTUKO-OPUEHTUPOBAHHbIE
BbIBOAbI; paboTa BbinonHeHa 6e3 owmnbok n HeJo4eTOB UK AonyLeHo He Gonee
O[IHOro HeJo4eTa — OTNUYHO;

npakTMyeckoe 3agaHune BbiNOSIHEHO B YCTAHOBMEHHbINA CPOK C UCMONb30BaHNEM
pekoMeHJauun npenogasaTerns; NokasaH XOpOLINN YpOBEHb BriafieHUs U3yYeHHbIM
MaTepuanom no 3agaHHon Teme, paboTa BbINOSTHEHA NOSIHOCTbLIO, HO AOMYLLEHO B HEN:
a) He Bonee ogHoM Herpybon owmnbkn n ogHoro HegoyeTa; 6) nnun He Bonee ABYyX
HeJO4YEeTOB - XOPOLUO;

npakTuyeckoe 3agaHune BbINOSIHEHO B YCTAHOBMEHHbIN CPOK C YaCTUYHbBIM
MCNoNb30BaHMEM pPeKOMeHAaUM npenogaBaTens; NpoAeMOHCTPMPOBAHDI
MUHUMarbHble 3HAaHWSI NO OCHOBHLIM TEMaM M3YYEeHHOro MaTepuana; BblMOSTHEHO He
MeHee NOMOoBUHbI PpaboTbl UK JonyLleHbl B HeW a) He 6onee AByX rpybbix ownboK, 6)
He Gonee ogHou rpybon owmnbkn 1 OQHOro HeJoYeTa, B) He Bonee ABYX-TPeX Herpybbix
owKnBOoK, r) ogHa Herpybas owmbka u Tpyu HegodeTa, 4) Npu OTCyTCTBUM OLIMBOK, 4-5
HeJo4YeTOoB) - yAOBNETBOPUTESIbHO;

4Yncro owmnboK N HeAOYETOB MPEBOCXOANT HOPMY, NPWN KOTOPOK MOXET BbiTb
BbICTaBIeHa OLeHKa «y40BNeTBOPUTESNIbHO» UIM €CN NPaBUIbHO BbINOSTHEHO MeHee
NOMNOBMHbI 3afaHus; ecnv oby4yaroLWwmnncs He NPUCTynan K BbIMOMHEHWIO 3a4aHns Unn
npaBuIbHO BbINONHUI He 6onee 10 NpoLUEeHTOB BCEX 3a4aHUN -
HeyAOBNEeTBOPUTENLHO.

4. MeToguyeckue maTepuanbl, onpegensirowue npoueaypbl oueHUBaHUsA
3HaHWW, YMEHWUW, HAaBbIKOB U (UNK) onbiTa AeATENbHOCTU, XapaKTepuU3yroLwmx
3Tanbl POPMUPOBAHUA KOMMNETEHLUN

Mpouenypbl OLEHMBAHUSA B XOA4E U3YYEeHUS OUCLMMANHBI 3HAHUW, YMEHUIN U
HaBbIKOB, XapaKTepu3yoLwmnx atanbl POPMUPOBAHNA KOMMNETEHLMIA, PErfaMeHTUPYTCA
NOSTIOXXEHNAMMU:

-M BIr'YWUT 2.4.03 lNMonoxeHne 0 KypCOBbIX 3K3aMeHax U 3ayeTax;

- M BIrYUT 4.1.02 MNonoxeHne 0 penTUHIrOBOW OLEHKe TeKyLLen yCrneBaeMoCTH.

[ns OUEHKN 3HAHWIA, YMEHUIN 1 HABbIKOB O0By4aroLLMXCS NO AUCUUNIINHE
NPUMEHSETCS PenTUHroBasa cuctema. MItorosas oLeHka no gucumninHe onpegenseTcs
Ha OCHOBaHWK onpegeneHus cpegHeapngmeTnyeckoro 3Ha4yeH1sa 6annoB No KaXxxgomy
3afaHuio.

OK3aMeH Mo ANCUUNIIMHE BbICTaBMASETCS B 3a4E€THYHO BE4OMOCTb MO
pesynbTatam paboTbl B cEMeCTpe Nocre BbIMNOIHEHUSA BCEX BUAOB y4ebHon paboThl,
npeaycMoTpeHHbIX paboyen NporpaMmmMon GUCUUNANHBI U NOSTyYeHUU No pesyrbTaTam
TECTUPOBaHUSA NO BCEM pasgenam ANCUMninHbl He meHee 60 %.




5. MaTtpuua cooTBeTCTBUA pe3yfibTaToB 00y4YyeHuUs, Noka3aTernemn, KpUTep1eB U LKA OLEeHKN

Pesynbtatbl 06y4eHns no
aTanam bopMMpoBaHust
KOMMNEeTEeHUNNn

MpeaomMeT oueHKn
(MpogykT unu
npotecc)

lNokasaTenb
OLIEHKM

Kputepumn oueHnBaHums
ChOpMMPOBAHHOCTM KOMMNETEHLNI

LLIkana oueHku

Axagemunyecka
S OLUeHKa unu
6annbl

YpoBeHb
OCBOEHMSA
KOMMeTeHL MK

5.1. OK 1 lNoHMMaTb CYLHOCTb U couMarnbHy 3Ha4YMMOCTb CBOel ByayLen npodeccun, NposBASATL K HEN YCTONYMBBIN MHTEPEC
OK 2 OpraHusoBbiBaTb COOCTBEHHYIO AEATENbHOCTb, BbIGMpaTh TMMOBbLIE METOALI M CNOCOOLI BbIMOIHEHWS NMPOdECCUOHarbHbIX 3aA4ady, OLeHMBaTb UX appeKkTMBHOCTL

N Ka4vyecCTBO.

OK 3 Pewatb npobnembl, OLeHNBaTb PUCKM U MPUHMMATb PELLIEHUs] B HECTAHAAPTHBIX CUTYaLMsAX
MK 1.2 BbIiNonHATb Tpe60BaHUS TEXHNYECKOrO 3a4aHusi Ha NPOeKTUPOBaHNE LNPOBbLIX YCTPOWCTB.

3HaTb:

- OCHOBbI MaTEMaTMNYECKOro
aHanuaa,

- NnHenHoun anrebpbl n
aHannTM4eCcKon reomeTpum;
- OCHOBbI anredpbl BEKTOPOB;
- OCHOBBI
anddepeHLmansHOro n
WHTErpanbHOro UCHUCNEHUS;
- OCHOBbI TEOPUU
KOMMIEKCHBIX YMCEN

3HaHne

OCHOB
MaTemMaTU4eCcKoro
aHanuaa,

nMHeHoM anrebpsbl
N aHanUTUYECKOM
reoMeTpuu;

OCHOB anrebpbl
BEKTOPOB;

OCHOB
onddepeHumansHor
O MW WHTerpanbHoro
ncUYNCNeHns;

OCHOB Teopuu
KOMMIEKCHBIX Yncern

PesynbTathbl Ob6yyarowmmes faHbl NpaBusbHblE OTBETHI Ha OTnnyHo OcBoeHa
TeCcTUpOBaHUS 85-100% TecToBbIX BONPOCOB (NOBbILLIEHHbIN)
O6yyaowmmes aaHbl NpaBuIibHbIE OTBEThI HA Xopouo OcBoeHa
75-84,99% TecToBbIX BONPOCOB (NOBbILLIEHHbIN)
O6yvaowmmes gaHbl NpaBuIbHbIE OTBEThI HA Yposnetsoput | OcBoeHa
60-74,99% TecToBbIX BONPOCOB €nbHO (6a3oBbIn)
Obyvarowumcs gaHbl NpaBuiibHblE OTBEThI HeynosnetBop | He ocBoeHa
MeHee 4YeM Ha 59,99% TecToBbIX BONPOCOB UTEnNbHO (HepocTaTO4YHbIN)
CobecepoBaHue Obyvarowuincs oTBETUN Ha BCe BOMNPOCHI, OTnuyHo OcBoeHa
(aKk3ameH) ponycTtun He 6onee 1 ownbkn B oTBETE (NOBBILLEHHbIN)
O6yuarowuncsa oTBeTUI Ha BCe BOMNPOCHI, XopoLuo OcBoeHa
gonyctun 6onee 1, Ho meHee 3 oWMBOK (NOBbILLIEHHbIN)
O6yuatowuncsa oTBeTUN He Ha BCe BONPOChI, HO | YaosneTtBoput | OcBoeHa
B Te€X, Ha KOoTopble Aarn oTBeT He JoNYyCTun erbHOo (6a3oBbIn)

OLLNOKN




YmeThb:

- BbIMOSMHATL Onepaummn Hag
mMaTpuuamMm u pelatb
CUCTEMbI NIMHENHbIX
YpaBHEHWN;

peliaTb OCHOBHbIE 3aA4aun
aHanuTU4ecKon reomeTpum
Ha NrnocKocTw;

NPUMEHATbL MeTOoabI
anddepeHumnansHoOro n
WHTErpanbHOro UCHUCNEHUS;
pewaTtb anddepeHunansHble
ypaBHEHUS;

YMeHue BbINOMNHATb
onepauun Hag
mMaTpuuamMm n
pelatb CUCTEMBI
NVHENHbIX
YpaBHEHWI;

pelwatb OCHOBHbIE
3agaun
aHanUTU4eCKoM
reomeTpun Ha
NMOCKOCTY;
NPUMEHSTb MeTOAbI
anddepeHunansHor
O W VHTEerparnbHOoro
NCYMCTIEHNS;
pewarb
onddepeHumanbHble
ypaBHEHUS;

Ob6yuyalowumncsa oTBETUN He Ha BCe BONPOCHI,
ponycTtun 6onee 5 ownbok

HeynosneTtsop
NTENbLHO

He ocBoeHa

(HepocTaToO4HbIN)

CobecepnoBaHue
(BONpoChI K
NpakTU4ecKuM
pabotam)

MpakTnyeckoe 3agaHne BbINOMHEHO B
YCTaHOBIEHHbI CPOK C UCMONb30BaHNEM
pekomMeHZaLumMin npenogaBaTtens; nokasaH
BbICOKWIA YPOBEHb 3HAHMS N3Y4EHHOrO
mMaTepuana no 3agaHHow Teme, NPosiBIieH
TBOPYECKMI NOAXOA, YMeHUe rinyboko
aHanuaupoBaTtb Npobremy n genatb
obobLatoLme NpakTMKo-OpUeHTUPOBaHHbIE
BbIBOAbI; paboTa BbiNosHeHa 6e3 owmnboK n
HeQo4YeToB MNK JonyLweHo He 6oree ogHoro
HegoyeTa

OTnnyHo

OcBoeHa
(NOBBILLEHHBIN)

MpakTnyeckoe 3agaHne BbIMNOHEHO B
YCTaHOBIEHHbIN CPOK C UCMONb30BaHMEM
pekoMeHauuii npenogasaTens; nokasaH
XOPOLUWIA YPOBEHb BNafeHust U3y4eHHbIM
mMaTepuanom no 3agaHHon teme, paboTta
BbINOSIHEHA MOMHOCTLIO, HO AOMYLLEHO B HEW: a)
He 6onee ogHoW Herpybon OLNGBKM 1 OQHOMO
Hego4eTa; 6) nnn He bonee ABYX HEAOYETOB

XopoLuo

OcBoeHa
(NoBbILWEHHbBIN)

MpakTnyeckoe 3agaHne BbIMOIHEHO B
YCTaAHOBIEHHbIA CPOK C YaCTUYHBIM
Mcnonb3oBaHUEM peKoOMeHAaLNI
npenofasarensi; NPOAEMOHCTPUPOBaHbI
MUHMMAarbHbIE 3HAHUSI MO OCHOBHbLIM TEMaM
M3y4eHHOro MaTepuana; BbINonHEHO He MeHee
NONOBWHbLI PaboTbl UMK AONYLLEHLI B HEW @) HE
bonee aByx rpybbix ownbok, 6) He Gonee ogHoN

YpoBnetsoput
enbHOo

OcBoeHa
(6a3oBbIN)




rpybou owmnbkm n ogHOro HegoyeTa, B) He
bonee OByx-Tpex HerpyobIx ownboK, r) oaHa
Herpybas owmnbka n Tpu Hego4eTa, a) npu
OTCYTCTBMM OLINOOK, 4-5 Heo4eTOB)

Yucrno ownbok n Hego4eTOB NPEBOCXOAUT
HOPMY, NPW KOTOPOWN MOXET ObITb BbICTaBEHA
OLEHKa «yAOBIETBOPUTENBHO» UMW €CNKn
NpaBuibHO BbIMOSTHEHO MEHEE MONOBUHBI
3agaHuvs; ecnu obyyaroLwunes He npuctynan K
BbINOMHEHWIO 3a4aHuns NNy NPaBUIIbHO
BbInonHunN He 6onee 10 NpoLeHTOB BCeX
3agaHvn

Heynosnetsop
UTENbHO

He ocBoeHa

5.2. OK 4 OcyuiectBnsiTb NOUCK, aHaNU3 n oueHKy nHdopmaumm, Heo6xX0AMMON AN NOCTAHOBKN U peLueHus npodeccMoHarnbHbIX 3aga4, NpodeccuoHarnbsHOro 1

JINHYHOCTHOIO pa3BUTUA.

OK 5 UcnonbsosaTtb MHOPMALMOHHO-KOMMYHMKATMBHbIE TEXHONOMMN AN COBEPLUEHCTBOBaHNS NPOECCMOHaNbHON AEeATENBbHOCTU
OK 6 PabotaTb B kONnektuBe u B kKomaHae, 3deKTMBHO obLaTbCs € Konneramu, pykoBogcTsom, notpeburenamm.
MK 1.4 MNpoBoanTb U3MepeHUs NapameTpoB NPOEKTMPYEMbIX YCTPONCTB U onpegensTb nokasaTtenn HagexHocTu.

3HaTb:

OCHOBbI MaTemMaTU4ecKoro
aHanuaa, NMHeNHon anredpbl
W aHanUTU4YecKon reoMeTpuu;
OCHOBbI anrebpbl BEKTOPOB;
OCHOBbI
anddepeHumarnsHoro "
WHTErpanbHOro CHUCNEHUS;
OCHOBbI TEOPUUN KOMMSEKCHbIX
yncen,

YmMmeTb:

BbINONMHATL onepaunn Hag
MaTpuuamm u pellaTb
CUCTEMBI NMNHENHbIX
ypaBHEHUIA;

pelaTb OCHOBHbIE 3adauu
aHanuTU4eckon reomeTpun
Ha MI0CKOCTY;

NPUMEHATbL METOAbI
anddepeHuymarnsHoro n
WHTErpanbHOro CHUCNEHUS;
pewaTtb anddepeHumnanbHbie

TpeboBaHus Kk
3HaHne

OCHOB
MaTeMaTU4eCcKoro
aHanuaa,

nMHeHoM anrebpsbl
N aHanUTU4YecKom
reoMeTpuu;

OCHOB anrebpbl
BEKTOPOB;

OCHOB
onddepeHumansHor
O W VHTerpanbHoro
NCUYNCIEHNS;

OCHOB Teopumn
KOMMJIEKCHBIX Yncern

YMeHune BbINONHATb
onepauun Hag
MaTpuuamm u
pellaTb CUCTEMbI
NWHENHbIX

O6yuatowuncsa oteeTun npasusbHO Ha 85-100% | OTtnuyHo OcBoeHa
BOMPOCOB (NOBbILLEH-HbIN)
O6yuatowuncsa oTBeTUN NpaBuUibHO Ha 75- Xopouo OcBoeHa
PesynbTathbl o .
84,99% Bonpocos (NOBbILLEH-HbIN)
TECTUPOBaHUSA >
O6yuatowuncsa oTBeTUN NpaBuibHO Ha 60- YposnetsBopute | OcBoeHa
74,99% Bonpocos NbHO (6a3oBbIN)
OO6yvatowuiics oTBETUN NpaBuUibHO MeHee Yem | HeygosneTtsopu | He ocBoeHa
Ha 59,99% Bonpocos TenbHO
CobecepnoBaHue OOyvatowuics oTBETUN Ha BCe BOMPOCHI, OTnunyHo OcBoeHa
(ak3ameH) gonyctun He 6onee 1 ownbku B oTBETE (noBbILEH-HbIN)
OOyvatowuics 0TBETUI Ha BCe BOMNPOCHI, XopoLuo OcBoeHa
gonyctun 6onee 1, Ho MeHee 3 oWMBOK (NoBbILLEH-HbIN)
OOyvarowuiics oTBETUN HE Ha Bce Bonpockl, HO | YaosneTteopute | OcBoeHa
B T€X, Ha KOTOpble Aarn OTBEeT He JONYyCTuN nbHO (6a3oBbI)
OLLMBKM
OOyvatowuiicss OTBETUN HE Ha BCE BOMPOCHI, HeynosnetBopu | He ocBoeHa
ponyctun 6onee 5 ownbok TenbHO
MpakTuyeckoe 3agaHne BbINOSIHEHO B OTnnyHo OcBoeHa
CobecenoBaHue N N
(BOMPOCHI K YCTaHOBMEHHbI CPOK C UCMONb30BaHWEM (NOBBILLEHHbIN)
P pekomMeHZauuMn npenogasartens; nokasaH
NpPaKTU4YeCKUM ;
BbICOKUI YPOBEHb 3HAHUSI U3YYEHHOrO
pabotam)

mMartepuana no 3aaHHON Teme, npogdaBJieH




ypaBHEHUS;

ypaBHEHUN;

peLLaTb OCHOBHbIE
3agjaun
aHanuTU4eckon
reoMeTpun Ha
NrocKoCTy;
NPUMEHSATb MeToab!
onddepeHumansHor
O W VHTEerparnbHOoro
NCYNCNEHUS;
peliaTb
anddepeHumnanbHble
ypaBHEeHUs;

TBOPYECKMI NOAXOA, YMEHUe rnyboko
aHanuaupoBaTtb Npobremy n genarb
o6o06LatoLLme NpakTUKo-OpUEHTUPOBAHHbIE
BbIBOAbI; paboTa BbiNnosiHeHa 6e3 owmnboK n
He0o4YeTOB UMK JonyLLeHo He Gonee ogHoro
Hego4yeTa

MpakTnyeckoe 3agaHne BbIMOSIHEHO B
YCTaHOBIIEHHBIN CPOK C UCMONb30BaHMEM
pekoMeHZauuii npenogasaTens; nokasaH
XOPOLUWIA YPOBEHb BNageHust U3y4eHHbIM
mMaTepuanom no 3agaHHon teme, pabota
BbINOSIHEHA MOMHOCTBLIO, HO AOMYLLEHO B HEW: a)
He 6onee ogHoW Herpybour OLNBKM 1 OQHOTO
Hego4eTa; 6) nnn He bonee ABYX HEAOYETOB

XopoLuo

OcBoeHa
(NOBbILEHHbIN)

MpakTnyeckoe 3agaHune BbINOMHEHO B
YCTaHOBMEHHbIN CPOK C YACTUYHBIM
Ncrnonb3oBaHMEM pekomeHaaunm
npenogasaTtens; Npo4eMOHCTPMPOBaHbI
MWHUMarsbHblE 3HaHUS MO OCHOBHbLIM TEeMaMm
N3y4eHHOro MaTepuana; BbINofIHEHO He MeHee
MONOBUHbLI PaboTbl MK JONYLLEHbI B HEN a) He
bonee aByx rpybbix ownbok, 6) He Bonee ogHOM
rpybon owmbKku n 0gHOro HeJo4yeTa, B) He
Bonee AByx-Tpex Herpybbix owmboK, r) ogHa
Herpybas owwnbka n Tpu Hego4eTa, 4) Npu
OTCYTCTBMM OLUNOOK, 4-5 HeJ04EeTOB)

YnoesneTtsopute
NbHO

OcBoeHa
(6a3oBbIN)

Yumcno owmbok n Hego4eToB NPEBOCXOAMNT
HOpPMY, NPW KOTOPOWN MOXET ObITb BbICTaBMEHA
OLeHKa «ya0BMNEeTBOPUTENBHO» UMW €Cnn
NpaBUITbHO BbLINONHEHO MEHEE NOJTOBUHbI
3a4aHus; ecnu obyyarowmnes He npucTtynan K
BbINONHEHWNIO 3a4aHWs UK NPaBUMbHO
BbINoNHUN He 6onee 10 NpoLEHTOB BCeX
3agaHumn

HeynosneTtsopu
TenbHO

He ocBoeHa

BbinonHeHuve
Kenc-3agaHunn

Kelic—3agaHue BbINONHEHO NOMHOCTbLIO,
obyuatoLmincs NpUBEN NOMHYH YETKY0
aprymeHTauuo BbIOpaHHOro peLueHmns,
NPOAEMOHCTPUPOBAI XOPOLUME TeopeTUIeckne
3HaHUSA, MeeT COBCTBEHHYIO 0OOCHOBAHHYHO

OTnunyHo

OcBoeHa
(NOBBILLEHHBIN)




TOYKY 3peHuns Ha npobnemy

Kelic—3agaHne BbINOSIHEHO MOJSTHOCTbLIO,
TeopeTnyeckoe 060CHOBaHNE OrpaHNYeHo,
nmeeTcs cobCTBEHHas ToYKa 3peHUst Ha
npoGnemMy, HO He BCe MPUYKNHLI ee
BO3HWKHOBEHUS YCTAaHOBIIEHbI

XopoLuo

OcBoeHa
(NOBbILLEHHbIN)

Kenc—3apaHue BbinonHeHo 6onee 4yem Ha 2/3,
obyyvarLminca nokasbiBaeT sIBHbIA HE4OCTaTOK
TEOopeTUYECKMX 3HaHUI, BbIBOAbI cnabble,
cobCTBEHHAdA TOYKa 3pEHUSA Ha NPUYMHbI
BO3HMKHOBEHUS Npobrnembl He 060CHOBaHa nnm
OTCYTCTBYET

YpoBneteBopute
NbHO

OcBoeHa
(6a3oBbI)

Kelc-3agaHve He BbINOMTHEHO, UMW BbIMOSTHEHO
MeHee YeM Ha TPeTb, ecnin peLleHne U
0603HaYeHO TO OHO He SABNSAETCA peLleHneM
npoGnembl, KOTopas 3anoXeHa B kelce

Heynosnetsopu
TenbHO

He ocBoeHa

5.3. OK 7 bpaTb Ha cebsi 0TBETCTBEHHOCTb 33 paboTy YNEHOB KOMaHAbl (MOAYMHEHHBIX), pe3ynbTaT BbINOMHEeHNUs 3adauun.
OK 8 CamocTosATeNnsLHO onpeaensTh 3aaaqv NpodeccMoHanbHOro U NMMYHOCTHOIO PasBUTUS, 3aHUMaTLCA CaMoobpa3oBaHeM, OCO3HaAHHO NMaHMpPoBaTh NoBbILLEHNe

KBanudukaumm

OK 9 OpueHTMpoBaTbCs B YCNOBUSAX YaCTOW CMEHbI TEXHOMOrMI B NPOeCcCUoHansHom eaTenbHOCTMY.
MK 2.2 lNpon3soguTtb TECTUPOBAHNE, OnpeaeneHne napamMmeTpoB U 0TNagKy MMKPOMPOLECCOPHbIX CUCTEM.

3HaTb:

- OCHOBbI MaTEMaTMNYECKOro
aHanuaa,

- NnHenHoun anrebpbl n
aHanuMTU4eCcKon reomeTpum;
- OCHOBbI anrebpbl BEKTOPOB;
- OCHOBBI
anddepeHLmansHoro n
WHTErpanbHOro UCHUCNEHUS;
- OCHOBbI TEOPUU
KOMMIEKCHBIX YnCEN

3HaHne

OCHOB
MaTemMaTU4eCcKoro
aHanuaa,

nuHenHomn anrebpobl
N aHanuUTU4YecKom
reoMeTpuu;

OCHOB anrebpbl
BEKTOPOB;

OCHOB
onddepeHumansHor
O W VHTerpanbHoro

PesynbTathl OO6yvatowumcs gaHbl NpaBuIibHbIE OTBETHI HA OTnuyHo OcBoeHa
TecTUupoBaHUs 85-100% TecToBbIX BOMNPOCOB (NoBbILLIEHHBIN)
Obyvatowumcs gaHbl NpaBuIibHbIE OTBETHI HA XopoLuo OcBoeHa
75-84,99% TecToBbIX BONPOCOB (NOBbILLIEHHbIN)
O6yyarowmmes AaHbl NpaBuUIibHbIE OTBETHI HA Yposnetsoput | OcBoeHa
60-74,99% TecToBbIX BONPOCOB €nbHO (6a3oBbIN)
O6yvarwmumes AaHbl NpaBUIibHbIE OTBETHI Heynosnetsop | He ocBoeHa
MeHee 4YeM Ha 59,99% TecToBbIX BOMPOCOB UTENbHO (HepocTaTO4HbIN)
CobecepnoBaHue O6yuyarowuncs oTBeTUIT Ha BCE BOMPOCHI, OTnnyHo OcBoeHa
(ak3ameH) ponycTtun He 6onee 1 ownbkn B oTBETE (NOBBILLEHHBIN)
O6yuyatowuncs oTBeTUIT Ha BCE BOMPOCHI, XopoLuo OcBoeHa

ponyctun 6onee 1, HO meHee 3 oWMBOK

(NOBBILLIEHHBIN)




YmeThb:

- BbIMOSTHATL onepaummn Hag
MaTpvuamMm 1 peliatb
CUCTEMbI NINHENHBIX
YpaBHEHWN;

pellaTtb OCHOBHbIE 3adauun
aHanMTM4eCcKon reomeTpun
Ha NIoCcKOCTY;

NPUMEHATb METOAbI
anddepeHumnansHoro 1
WHTErpanbHOro UCHUCNEHUS;
pewaTtb anddepeHumnanbHbie
YPaBHEHUS;

ncuncneHus;
OCHOB Teopuu
KOMIMMEKCHbIX Yncen

YMeHune BbINonHATb
onepauun Hag
MaTpuuamm u
pelaTb CUCTEMBI
NVHENHbIX
ypaBHEHUI;

pellaTb OCHOBHbIE
3agaun
aHanUTU4eCKoM
reomeTpun Ha
NNOCKOCTY;
NPUMEHSTbL MeToab!
onddepeHumansHor
O M MHTerpanbHoro
ncUYNCNeHns;
peliaTb
anddepeHymnansHble
ypaBHEHUS;

Ob6yuyatowumncsa oTBETUN He Ha BCE BOMNPOCHI, HO
B TEX, Ha KOTOpble Jarn oTBET He JoNyCTU
oLnbKm

YposneTtsoput
enbHOo

OcBoeHa
(6a3oBbIn)

Ob6yualowumncsa oTBETUN He Ha BCe BONPOCHI,
ponycTtun 6onee 5 ownbok

HeynosneTtsop
NTENbHO

He ocBoeHa
(HegocTaTOuHbIN)

CobecepoBaHnune
(BONpOCHI K
NpakTU4eCcKUM
pabotam)

MpakTnyeckoe 3agaHune BbINOMHEHO B
YCTaHOBIEHHbI CPOK C UCMONb30BaHUEM
pekomMeHZaLumMin npenogaBaTtens; nokasaH
BbICOKWIA YPOBEHb 3HAHMS N3Y4EHHOrO
mMaTepuana no 3agaHHow Teme, NPosiBIieH
TBOPYECKMI NOAXOA, YMeHUe rnyboko
aHanuaMpoBaTb Npobremy 1 genatb
060o6LalLLme NPakTUKO-OPUEHTUPOBAHHbIE
BbIBOAbI; paboTa BbiNosHeHa 6e3 owmnbokK n
HeQo4YeToB MNK JonyLweHo He 6oree ogHoro
HegoyeTa

OTnnyHo

OcBoeHa
(NOBBILLIEHHbBIN)

MpakTnyeckoe 3agaHne BbIMNOHEHO B
YCTaHOBIEHHbIN CPOK C UCMONb30BaAHMEM
pekomMeHAauun npenogasaTens; NokasaH
XOpOIJJI/II7I YpoBeHb BlnageHna ny4yeHHblM
mMaTtepuanom no 3agaHHoun Teme, pabota
BbIMOJSIHEHA MOMHOCTLIO, HO AOMYLLIEHO B HEW: a)
He 6onee ogHoOW Herpybo OLNBKM 1 OQHOMO
Hepoyeta; 6) unm He 6onee ABYX HEOOYETOB

XopoLuo

OcBoeHa
(noBbILEHHbIN)

rlpaKTI/I‘-IeCKOG 3agaHune BbINOJIHEHO B
yCTaHOBJ'IeHHbIVI CPOK C YaCTU4YHbIM
ncnosnb3oBaHMemM peKomer,au,wZ
npenogaBsaTtend; NpoaeMOHCTPUPOBaHbI
MWUHUMaAlbHbIE 3HAHUA MO OCHOBHbLIM TEMaM

YnosneTBoput
enbHOo

OcBoeHa
(6a3oBbIN)




N3y4eHHOro matepuana; BbINofIHEHO HE MeHee
NOMNoBMHbI PpaboThbl UMM SONYLLEHbI B HEWN @) He
bonee gByx rpybbix owmbok, 6) He bonee ogHon
rpybon owmnbKku n 0gHOro Hego4yeTa, B) He
bonee OBYyX-Tpex Herpyobix owmnbok, r) ogHa
Herpybas owmnbka 1 Tpu HegoYeTa, 4) npu
OTCYTCTBMM OLINOOK, 4-5 He04EeTOB)

Yucno ownbok n Hego4eTOB NPEBOCXOAUT
HOPMY, NPW KOTOPOWM MOXET ObITb BbICTaBEHA
OLEHKa «yAOBIETBOPUTENBHO» UMW €CNKU
NpaBuUITbHO BbINOMHEHO MEHEE NOJTOBUHbI
3afaHus; ecnv obyyalLwwmnca He npuctynan K
BbINOSTHEHWIO 3a4aHWSA UIK NPaBUMBHO
BbInonHunN He 6onee 10 NpoLeHTOB BCeX
3agaHvn

Heynosnetsop
UTENbHO

He ocBoeHa
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