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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITUCIUILIMHBI

1.1. O61acTh NpuMeHeHus1 padoveil MPOrpaMmbl

PaGouast mporpamMma ITUCHUTUTHHBI SBJSIETCS YacThIO OCHOBHOW 00pa30BaTEIbHOM MPOrpPaMMBbI
B cootrBeTcTBUU ¢ PI'OC mis cneumansHocTu: 15.02.10 Mexamponuka u pob6omomexnuka (no
ompacnam), (ykpynHEHHOU rpynnel cneruanbHocTedl  15.00.00 «MammHocTpoeHuey), ams
o0y4Jarouxcs ouHol ¢opmuvl OOyUCHUS.

1.2. Mecro y4yeOHOH [MCOMIVIMHBI B  CTPYKTYpe OCHOBHOH mpodeccHOHATbHOMN
o0pa3oBaTe/IbHON NPOrPaMMBbl

JvcuumirHa oTHOCUTCS K oO0mmenpodeccHoHaIbHOMY LHUKITY. JIMCHUIUIMHA peann3yercs B
paMKax o0s3aTeIbHON YacTH.

1.3. Hem, U IVIAaHUPYEMBbIC Pe3yJdbTaThbl 0CBOCHUA TUCHUIIJINHDBI:

Kon Ymenust 3HaHus
OK, [IK

OK 01. Bri6upats - pewmars | - OCHOBHBIE MaTeMaTUYeCKHe
crocoObl  pemieHHsl — 3ajad | MpUKIaJHbIe 3aJa4d B | METOJbl  PELICHUS  MPHUKJIAJHbIX
npohecCHOoHABLHOM obnactu 3a/1a4 B obnactu
NeSITeNIbHOCTH, npodeccuoHanbHOM npodeccuoHaNbHOM e TEIbHOCTH;
MPUMEHUTEIBHO K Pa3IMYHBIM | I€ATEIbHOCTH
KOHTEKCTaM.

OK 02. MHcnonp3oBath - peuath | - OCHOBHBIE TIOHATHS W METOBI
COBpPEMEHHbBIE CpEICTBa | IPUKJIATHbIE 33/JaYd B | MaTeMaTHYE€CKOIrO aHayu3a,
IIOUCKa, aHanusa u | obnactu JUCKPETHOM MaTE€MaTUKH, JIMHEUHOU
uHTepnperanuu  HWHpopmaIuu | nmpodecCHoHATBHOU anreOppl, TEOpPUH  KOMIUIEKCHBIX
u MH(GOPMAIIMOHHBIE | IEATEIHLHOCTH yHcesl, TEOPUU BEPOATHOCTEH U
TEXHOJIOTHH JIsI BBITIOTHEHUS MaTEeMaTHYECKON CTaTUCTUKH;
3aj1au npodeccroHanbHON - OCHOBbl  HMHTETPAJIbHOTO U
NEeSITENBLHOCTH, nudepeHIAIBHOTO HCUNCIICHUS.

OK 04. DddekruBao - peuaTh | - OCHOBHBIE TOHSTHS W METOJBI
B3aMMOJICIICTBOBATH U | IpUKJIaJHBIE 33Ja4d B | MAaTEMaTHYECKOIO aHaiu3a,
pabotath B KOJUICKTHBE | | 00JacTu JTMCKPETHOM MAaTE€MAaTUKH, TUHEUHON
KOMaHJE; npodeccuoHaIbLHON anreOpbl, TEOpPUHM  KOMIUIEKCHBIX

NEeSITEIIbBHOCTH yHcesl, TEOPUU BEPOATHOCTEH U
MaTeMaTHYeCKON CTaTUCTUKH;
- OCHOBBl  HMHTETPAILHOTO U
nudepeHIABHOTO HCUNCIICHUS.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM JUCHUIIMHBI U BBl y4eOHOH padoThI
Ounas dhopma oOydeHust

Buo yueonoii pabomut Obven
uacoe
MakcumainbHas yueOHas Harpy3Ka (Bcero) 72
Oobs13aTesIbHAsA ayINTOPHAsS YueOHasi Harpy3Ka (Bcero) 52




B TOM 4YHUCJIC:

JeKIH (YpOKN) 16
MIPAKTUYECKHUE 3aHATHS 36
na00paTOpHBIC 3aHATHS -
KypcoBasi pabota (TIpoeKT) (eciu npedycmompena) -
CamocrosiTesibHasi padoTa o0y4yaroierocs (Bcero) 20
- HHAMBUAYAJbHBII MPOEKT (eciu npedycmompen)

[TpomexyTouHas aTTectanusi B JopMe KoHmMpOoabHOU pabomul 8 4 cemecmpe 2




1.1.

2.2. TeMaTH4yeCcKHi IJIAH U COJEPKAHNE TUCUUIIIMHBI

Ounas popma obyuenus

TemaTuyecKuil VIAaH U COAEPKAHME TUCHMILIUHBI

HaumeHoBaHHe pa3ieoB H Conep:xanue yue0HOIr0 MaTepHuaJia, NpaKTHYecKue padoThl, Oo0Bem OcBanBaeMble 3JIEMEHTBI
TeM caMoCTOsATeIbHasi padoTa 00yYalonuXCs 4acoB KOMIIeTeH Ui
1 2 3 4
Pazgen 1. Teopusi KOMILIEKCHBIX YHCEJ 14/2
Tema 1.1 Cooepircanue yueonozo mamepuana
IonsiTHE KOMILTIEKCHOTO 1. Omnpenenenue KOMIUIEKCHOTO uncia. [Ipumepst
YHCJIA ¥ €r0 TeoMeTpuYecKast 2. OmnpeneneHre KOMIUIEKCHO-CONPsDKEHHOT0 yncia. [Tpumepst
HHTEpPNpeTanus. 3. TeomeTpuyeckas HHTEpPIIPETAIHS KOMIUICKCHOTO YHCIIA
AJredpanyeckasi, 4. Mopyne unn aOCONMIOTHAS BEIMIMHA KOMITIEKCHOTO YHCTIA. 2 OK 01, OK 02, OK 04
TPUTOHOMeTpHYecKas U 5. ApryMeHT KOMIUIEKCHOTO YHCIIA.
nokazarejabHast GopMbI 6. Anrebpamueckas popma KOMITIEKCHOTO ducia. [Ipumepsr.
KOMILIEKCHOT0 YHcJaa 7. Tpuronomerpudeckas opMa KOMIUIEKCHOTO yrcia. [Ipumepsr.
8. TloxazarenpHas popmMa KOMILIEKCHOTO uncia. [Ipumepsl.
Tema 1.2 Cooepiicanue yueonozo mamepuana
HeiicTBust Hax Ilpakxmuueckoe 3anamue
KOMILIEKCHBIMU YHCJIAMH B 1. 3agauyu Ha BBHIMIOJHCHUE CYMMBI M BEIYMTAHUS KOMILICKCHBIX YHCEIT
anredpanmdeckoii popme 2. 3agauu Ha BBINOJHEHUE NIPOU3BECHUS U IENEHUS KOMIIJIEKCHBIX YHCEN 2 OK 01, OK 02, OK 04
3. 3amayu Ha BBINOJHEHUC BO3BEJICHUC B CTCIICHb KOMILICKCHBIX YHCEI
4. CamocrositenbHas padbota Nel «JleficTBrs HaT KOMILICKCHBIMHU
YHCTIAMI»
Camocmoamenvnasn paboma > OK 01, OK 02, OK 04
BrImoHeHNe yMHOXKEHUS U JeTICHHUS HaJl KOMIUICKCHBIMH YHCIIAMH
Tema 1.3 Cooepiicanue yueonozo mamepuana
HeiicTBust Hax Ilpaxmuueckoe 3anamue
KOMILUIEKCHBIMM YHCJIaMH B 1. YMHOXeHHE KOMIUICKCHBIX YHCEN B TPUTOHOMETPHIECKOH hopme
TpUroHOMeTpu4eckoi popme 2. JleneHue KOMIUIEKCHBIX YHCET B TPUTOHOMETPHUIECKOi popme > OK 01. OK 02. OK 04
3. Bo3sBenenue B cTeNeHN KOMIUIEKCHBIX YUCEN B TPUTOHOMETPHUYECKOM ’ ’
dhopme
4. Tlpumepsl Ha COCTABICHUE TPUTOHOMETPHUYCCKON (hOPMBI
KOMIIICKCHOTO YHCIIa
Tema 1.4 Cooepircanue yueonozo mamepuana
HeiicTBust Hax IlIpakmuueckoe 3anamue
KOMILTEKCHBIMHU YHCJIAMHU B 1. /[elicTBus Hag KOMIUIEKCHBIMH YHCJIAMH B ITOKa3aTesbHOM opme 2 OK 01, OK 02, OK 04
NnoKa3areJabHoii popme. 2. [eiicTBUs HaJ KOMIUIEKCHBIMU YHUCTIAMU, 3alaHHBIMU B
®opmyaa Jiinepa TpPHUrOHOMETpUIEcKor popme
Tema 1.5 Cooepircanue yueonozo mamepuana
YpaBHeHusi B 1. Pemenue TUHEHHBIX YpaBHEHHI B KOMIUIEKCHBIX YHCIIAX. 2 OK 01, OK 02, OK 04

KOMIIVICKCHBIX YHCJaX

2. Pemenne cTeTIeHHBIX ypaBHEHUH B KOMIUIEKCHBIX YHCIIAX.




3. ®opmyna Myaspa-Jlamraca.

Tema 1.6
Brurunciaenne 3HaYeHHH
BbIPa:KeHUH ¢ KOMILIEKCHBIMH

Cooepircanue yueonozo mamepuana
Ilpaxmuueckoe 3anamue
1. VYmopaxxHeHUs Ha YMHOXKE€HUE KOMIUIEKCHBIX YHCEIl B

YHCJIAMH TPUTOHOMETPHYECCKON popme ) OK 01. OK 02. OK 04
2.  VYihpaxHCHHS Ha JISICHIUE KOMIUICKCHBIX YHCEN B TOKA3aTeIbHOMN ’ ’
dopme
3. VYmpaxxHeHUs Ha BO3BCACHHUC B CTCIICHU KOMIUICKCHBIX YUCEI B
TPUTOHOMETPUIECKON (hopmMe
Camocmoamensnasa paboma ) OK 01. OK 02. OK 04
BrimosiHeHHE AEUCTBUI ¢ KOMIUIEKCHBIMH YHCIIAMU ’ ’
Tema 1.7 Cooepircanue yueonozo mamepuana 2 OK 01. OK 02. OK 04
KontpoabHas padora Ne 1 | Konrponsnas padora Ne 1 ’ ’
Pa3nen 2. OcHOBBI JIHHEIHOM aare0phl H YMCJIEHHBIX METOI0B 14/8
Tema 2.1 Cooepircanue yueonozo mamepuana
Marpuibl 1. OcHOBHBIE CBEICHUS O MATPHUIIAX
2. Bumsl MaTpwi
3. Omeparuu HaJl MaTpULIAMHU
4. VYMHOXXEHHUE MATPHULbI HA YUCIIO
5. CrnoxeHue U BBIYMUTAHUE MATPULL 2 OK 01, OK 02, OK 04
6. YMHOXEHHE MaTpuI]
7. Bo3BeneHue B CTENEHb
8. TpaHcnOHUpPOBaHME MATPHLEI
9. Cnen MaTpwHIIbl.
Camocmoamenvnasa paboma ) OK 01. OK 02. OK 04
Pemenne 3a1a4 Ha BRIYHCIICHUE NEHCTBUN C MATPUIIAMH ’ ’
Tema 2.2 Cooepircanue yueonozo mamepuana
JeiicTBusi ¢ MAaTpUIIAMHU Ilpaxmuueckoe 3anamue
1. YMHOXEeHHE MaTPHIbI HA YHUCIIO
2. CnoxeHue ¥ BHIYUTAHHE MATPHII
3. VYMHOXEeHHEe MaTpHI] 2 OK 01, OK 02, OK 04
4. Bo3sBeneHue B CTENEHb
5. TpaHCcHOHUpPOBaHME MATPHLEI
6. Cnen MaTpullbL.
7. Texywuii konmponw: caM.pabora «Onepay HaJ MaTpULIAMK
Tema 2.3 Cooepircanue yuedonozo mamepuana
Onpenenurenn BTOPOro u 1. OmpenenuTenu KBaAPaTHBIX MATPHIL.
TPeTbero NOPAIKoB AJs 2. Bunsl onpenenureneit
KBQJAPATHBIX MATPHIL 3. TlpaBuia BBEIYMCIEHUS ONPEACTHTENEH 2-T0 U 3-TO TIOPSIKOB 2 OK 01, OK 02, OK 04
Onpenenaureau n-ro nopsinka u | 4. OnpeneTuTend n-ro NOpsIKa MaTPHUI]
HUX CBOMCTBA 5. Anrebpamyeckue JOMOTHEHUS U MUHOPHI
6. CBoiicTBa ompenenuTeneii n-ro mopsaKa MaTpHIl
Camocmoamensnasa paboma ) OK 01. OK 02. OK 04
Pemenne 3a1a4 Ha BRIYHCIICHUE OTIPEACTUTENICH MAaTPHUIIBI ’ ’
Tema 2.4 2 OK 01, OK 02, OK 04

Cooepiicanue yuedonozo mamepuana




OopaTHas maTpuna. Panr 1. Ompenenenue 0OpaTHOW MaTPHUIIBL.
MaTPHIBI 2. Heobxoanmoe u 10CTaTOYHOE YCIOBHUE €€ CYLIeCTBOBaHUS
3. AJNropuTM BBIYHCIICHHUS SJIEMEHTOB OOPAaTHOW MaTpPHUIIBI
4. DnemeHTapHble IPpeoOpa3oBaHKs HAJl MATPHLIAMH.
5. AJropuUTM BBIYUCIICHUSI PAHT'a MATPHUIIBI
6. JluneiiHas He3aBUCUMOCTb BEKTOPOB. basuc
7. BeruucieHue 10MOJTHUTEIBHBIX MUHOPOB
8. Brruncienue 31eMEHTOB 00PaTHOI MaTPHIIHI Yepe3 OMpPeAeTUTEIH
9. IlpuBeneHne MaTPHUIBI K CTYIIEHIaTOMY BHIY
10. HaxoxeHre paHra MaTpHUIlbl
11. Texywuii konmpoas: cam.pabota «BeraucieHne onpeaenuTenei»
Camocmoamensnasa paboma 5 2 OK 01, OK 02, OK 04
Pemenue 3a1a4 Ha BEIYHCIIEHHE 0OPAaTHOW MaTPHUIIBI
Tema 2.5 Cooepircanue yueonozo mamepuana
CucremMbl JUHEHHBIX 1. OcHOBHBIC TTIOHATHUS U OTIPEICICHUSI
ajredpan4ecKux ypaBHeHHUId. 2. Meron 0OpaTHOiT MaTpHILBI
CucreMa m ypaBHeHHii ¢ n 3. ®opmyisl Kpamepa ) OK 01, OK 02, OK 04
nepeMeHHbIMH 4. OCHOBHBIE IOHSTHUS U ONPE/ICIICHHS
5. Teopema Kponekepa-Kanennu
6. OOmiee 1 YaCTHBIC PELICHUS] CUCTEMbI
7. Texywuii konmpoaw: cam.padbota «Pemenne CIIAY»
Camocmoamensnasa paboma 2 OK 01, OK 02, OK 04
Pemenne 3amay Ha Beruncienne CJIAY
Tema 2.6 Cooepiicanue yueonozo mamepuana
Meton I'aycca pemienust Ilpaxmuueckoe 3anamue
CJIAY 1. AnropI/IUTM Berancnenus CJIAY meromom [Maycca ) OK 01, OK 02, OK 04
2. IIpsiMoit X011 MoCIeI0BaTEHHOTO HCKITFOUCHHUS HEN3BECTHRIX
3. OOpatHbIid X0/ BoccTaHOBNIeHHS penteHns CJIAY
4. IlpuMepbl HECOBMECTHBIX CUCTEM
Tema 2.7 Cooepircanue yueonozo mamepuana 2 OK 01, OK 02, OK 04
KonrpoJbHas pa6ora Ne2 | KonrponbHast padora Ne2
Pazgen 3. OcHoBbl Ju( (epeHINAIBLHOT0 H HHTErPAJIbHOI0 HCYUCTCHUS 24/10
Tema 3.1 Cooepircanue yueonozo mamepuana
IIpousBoaHas pyHKIMH. 1. 3agauu, npuBOAALINE K HOHATHIO IPOU3BOAHOM
Boluuc/ieHue Npou3BOIHBIX 2. OmpeneneHue NPOU3BOIHON (HYHKIHH
BBICIINX NMOPSAIKOB 3. HenpepsiBHocTh muddepenmpyeMbix GpyHKunit
4. Teopemsl tuddepeHmpoBanms 2 OK 01, OK 02, OK 04
5. IIpousBogHBIC DJIEMEHTAPHBIX (PYHKIIHH.
6. IIpon3BoaHBIEC BEICHINX ITOPSIIKOB
7. Tlpumenenue ¢popMyibl JIeHOHHUIIA TSI HAXOXKACHHS TPOU3BOTHOMN
(YHKIMHU BBICIIHX MTOPSIKOB
Camocmoamensnasa paboma 3 OK 01, OK 02, OK 04
Pemrenne 3a1a4 Ha BRIYHCICHUE MPON3BOIHBIX
Tema 3.2 Cooepircanue yueonozo mamepuana > OK 01, OK 02, OK 04

IIpnvMeHenne npaBuJ

Hpakmuuecme 3aHamue




nuddepeHiupoBaHUsA 1A
HAXOK/JAeHHUSs] MPOU3BOJIHBIX

1. Teopemsl muddepeHIpOBaAHUS
2. HaxoxneHue NpoU3BOIHBIX CIOXKHBIX (YHKIMH

Tema 3.3
Hccaenosanne GpyHknmm ¢
MOMOIIBIO NPOU3BOAHOM

Cooepircanue yueonozo mamepuana
Ilpakmuueckoe 3anamue
1. HaxoxneHue NPOMEKYTKOB BO3pacTaHus W YyObIBaHUS (QYHKIUH C

TTOMOIIIBIO TIPOM3BOJHOM IIEPBOTO HOPSIIKA.
2.HaxoxkeHre MpoOMEKYTKOB BBIMYKIOCTH BOTHYTOCTH, TOYEK meperuda
[IOMOIIBIO TPOU3BOJHON BTOPOTO MOPSAKA.

OK 01, OK 02, OK 04

Tema 3.4 Cooepircanue yueonozo mamepuana
IIpousBoaunas u ee Ilpaxmuueckoe 3anamue
TPUJIOKEHUS 1. Teomerpuueckue NpUIOKEHUS TPOU3BOAHON OK 01, OK 02, OK 04
2. MexaHn4eckue IpUIOKEHUS IPOU3BOAHOM
3. Pemenue 3anau
Tema 3.5 Cooepircanue yueonozo mamepuana

IIpousBoaHast pyHKIMH
HEeCKOJIbKHX MepeMeHHbIX

Ilpakmuueckoe 3anamue
1. TIpousBomHBIC dIIEMEHTAPHBIX (YHKITHM.
2. BpluuciaeHue NpoU3BOIHBIX BBICHINX TOPSIAKOB.

OK 01, OK 02, OK 04

Tema 3.6 Cooepicanue yuedonozo mamepuana
IlepBooOpa3Hasi. 1. Tlomsatue mepBoOOpa3HOM
HeonpeneneHHbIH HHTErPaJl. 2. OcHOBHBIE CBOICTBA IEPBOOOPA3HON
Haxoxxnenue HeonpenejdeHnbix | 3. OmpeneneHne HEONPEIEIEHHOTO HHTETPaa, IPAMEPHI. OK 01. OK 02. OK 04
HHTErpaJioB. 4. OCHOBHBIC CBOMCTBA HCONPEICICHHOTO HHTETPAIa. ’ ’
5. OmpeneneHue METOIa HAXOXKJCHHAC HEOTIPEICICHHOTO HHTETpaa.
6. IlpumeHeHue MeToxA.
7. TlpoBepka NMpaBUIBHOCTH PE3yJIbTaTa HHTCTPUPOBAHUS.
Camocmoamenvnasn paboma § OK 01, OK 02, OK 04
Pemienue 3a1a4 Ha HEONPEICIICHHBIA HHTETPaT
Tema 3.7 Cooepircanue yueonozo mamepuana

OCHOBHEBIE METOIBI
HHTEerpupoBaHusi. MeTon

Ilpakxmuueckoe 3anamue
1. HenocpencTBeHHOE HHTETPUPOBAHKE.

OK 01, OK 02, OK 04

MOICTAHOBKH 2. Ilpumeps HHTETPUPOBAHUS () YHKITHA.
3. Merox HOACTaHOBKH.
Tema 3.8 Cooepircanue yueonozo mamepuana

OcHOBHBIE METOABI
HHTerpupoBaHus. Meroa
Heompe/eJeHHBIX
K03 punueHTOB

Ilpakmuueckoe 3anamue
1. Merton HeonpeneneHHbIX kKodpdummenTon. [Ipumepsr.

OK 01, OK 02, OK 04

Tema 3.9
OnpeneneHHbI HHTErpal u
ero cBOiicTBa

Cooepircanue yueonozo mamepuana

Ilpaxmuueckoe 3anamue

1. 3amauu, NpUBOASAIINE K TOHATHIO ONPEAEICHHOTO HHTETrpaja
2. OmnpeneneHHbIN HHTErpall Kak Opeaen CyMMBI

3. ®opwmyna Helorona-JleiiOnuma

4. OcCHOBHBIC CBOICTBa OINPENEICHHOTO HHTETpaia

OK 01, OK 02, OK 04

Tema 3.10

Cooepiicanue yuedonozo mamepuana

OK 01, OK 02, OK 04




Borunciaenue
ompeaeeHHOT0 HHTerpaJja

Ilpakmuueckoe 3anamue
1. BrluncneHue onpeaeNeHHOr0 UHTErpaga METOJ0OM MOACTaHOBKH
2. ®opmyna UHTETPUPOBAHMUS 110 YaCTSIM

Camocmoamenvnasn paboma

. 3 OK 01, OK 02, OK 04
Pemienue 3a1a4 Ha onpeieNICHHBIN HHTETpaj
Tema 3.11 Cooepircanue yueonozo mamepuana
KonrposbHas pa6ora Ne3 | KonrponbsHas padora Ne3 2 OK 01, OK 02, OK 04
Tema 3.12 Cooepircanue yueonozo mamepuana
HUToroBasi KOHTpPoOJIbHAS HroroBas KOHTpOJIbHAs padboTa 2 OK 01, OK 02, OK 04
padota

Bcezo:

52/20




3. ®OH/I OLIEHOYHBIX CPEJICTB /IS IPOBEEHHS TEKYILEIO KOHTPOIs1
W MIPOMEKYTOYHOM ATTECTALIAN OBYYAIOIIMXCS MO JACHUATINHE
(MOJIVJIIO)

®onx oneHouHbIX cpeAcTB (manee — @OC) — KOMIUIEKT METOAUYECKUX M KOHTPOJIBHBIX
MaTEpHajIoOB, HWCIIOJB3YEMbIX TPH MPOBEICHUM TEKYIIEro KOHTPOJS OCBOCHHS pPE3YJIbTaTOB
oOydenusi U mpomexxyrodHoi arrectanmu. POC mpenHasHadeH I KOHTPOJS M YIpPaBICHUS
MIPOIIECCOM TIPUOOPETEHHS 00YJaAIOIIUMHUCS HEOOXOIUMBIX 3HAHUH, YMEHHH, TIPAKTHYECKOTO OTBITa
W KOMIIeTeHIIni, onpeeraeHHsix Bo GI'OC.

TunoBbie KOHTPOJILHBIC OIICHOYHBIE CPEJICTBA, HEOOXOUMBIC IS OTICHKU 3HAHUHA, YMCHHIA,
HaBBIKOB W OMbBITA JEIATEILHOCTH, XapaKTEPU3YIONIUX JTanbl (POPMUPOBAHMS KOMIIETCHIIMN B
MpoIlecce OCBOCHUS OOpa30BaTEILHON MPOrpaMMbl M METOJIMYECKHE MaTEPHAIIb, OMPECIISIONTIE
MpOIeIypbl OLICHUBAHWS 3HAHWH, YMEHWW, HABBIKOB WM OMBITA JCATEIBHOCTH, XapaKTEPU3YIOIIUX
sTansl PopMUPOBaHUS KOMIIETEHITUH TIpeicTaBlieHb! B [Ipumoskennn.

4. YCJIOBUMS PEAJIM3AIIMU JUCTIAITJIMHBI

4.1. TpeOGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecredeHuI0

Aymutopun Ne 20, Ne 24. JIns oCBOEHHS NUCHMIUIMHBI TpeOyeTcs ydeOHas ayauTopus,
KOTOpass OO0JI’KHA YAOBJICTBOPATH Tpe6OBaHI/I}IM CaHI/ITapHO-3HI/II[GMI/IOHOI‘I/I‘IGCKI/IX paBuUlI U
HOPMAaTHBOB U OBITh OCHAIIlEHa TUIIOBBIM O0OPYIOBaHHEM, B TOM YHCIIE CHEIMATN3UPOBAHHON
yueOHOM MeOenbl0 M CPeICTBAMU OOYYECHHsI, JOCTATOYHBIMHU [JISl BBIMOJHEHHS TPEOOBaHUN K
YPOBHIO IHOATOTOBKH 06y11a}0u11/1xc;1.
O6opynoBanue yueOHOro KabuHeTa: yueOHast Me0Oenb, JOCKa.

TexHaudeckue cpencTBa o0ydeHus: yueOHass MeOelb, KOMITBIOTEPHI.

4.2. YueOHO-MeTOAUYeCKOe U MHGOPMAIUOHHOE O00ecniedeHne TN CHUILTHHBI (MOTYJIA)

4.2.1. IlepeyeHb OCHOBHOI W JONMOJHHUTEIbLHOW Y4eOHOM JIUTEPATYPbl, HEOOXOAUMOM ISt
OCBOECHUS TMCUMILIUHBI (MOIYJIs1)
OcHoBHasi yueOHas JuTeparTypa:

OcHoBHas yyeOHasl JuTepaTypa:

1. Kpemep, H. III. Marematuka Ui KOJUIEKEH: ydeOHOe mocoOue Is CpeIHero
npodeccuonanibHoro obpazoBanms / H. III. Kpemep, O. I'. KoncrantunoBa, M. H.
Opuaman; nox pexaknueid H. 1. Kpemepa. — 10-e u3a., mepepad. u gon. — Mockaa:
NznarensctBo FOpaiit, 2018. — 346 c¢. — (Ilpodeccnonansuoe oopazoanue). — ISBN
978-5-534-05640-2. — Tekct: snektponnbri // ObC IOpaiit [caitit]. — URL:
https://urait.ru/bcode/409967

2. Bricimas wmaremaruka: y4eOHMK UM TIPAaKTHUKYM JUISS CPEAHETO0 MPOQECCHOHATHHOTO

obpazoBanus / M. b. Xpumynosa [u ap.]; mox obmeit penakiueit M. b. Xpumynosoii, 1.

H. Lpranox. — Mocksa: U3narensctBo FOpaiit, 2018. — 472 ¢. — (IlpodeccrnonanbHoe

obpazoBanue). — ISBN 978-5-534-01497-6. — Texkct: snexktponusiii / IBC HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/414930
JlonoiHUTeIbHASI YYeOHaA JIUTepaTypa:

1. haspun, M. M. MartemaTuka Jisi TEXHUYECKUX KOJUIEIKEH M TEXHUKYMOB: yYEOHHK U

MPaKTUKYM I cpenHero npodeccrnonansHoro oopazoanus / M. U. baBpun. — 2-e
u3a., ucnp. u jgon. — Mocksa: MsparensctBo [Opaiir, 2019. — 397 c. —
(ITpodeccuonanvuoe obOpazoBanue). — ISBN  978-5-534-08026-1. —  Texkcr:

anektponrHsli // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/434618

4.2.2. Ilepedenp pecypcoB HH(POPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON ceTn «HTepHeT» (naJjiee
- ceTb «AHTEpHET»), HEOOXOAUMBIX [IJIS1 OCBOCHH S JUCIUNJIMHBI (MOAYJISA)

HaumeHoBaHuHe 3JIeKTPOHHOH OMOJIHOTEYHON CHCTEMBbI

1. ba3a 371eKTpOHHBIX EPUOIUYECKUX U3TaAHUN

2. 9BC «Jla"by»




baza maHHBIX «DNEKTPOHHO-OMOIMOTEYHAs cucTeMa elibrary»

OBbC «YHuBepcuterckas OuOIMOTEKa OHIIANHY

DNIeKTPOHHO-O0MOIMOTEeYHAs cucTeMa Znanium

ouikMw

DnekTpoHHO-6ubIHOTe Has cuctema «95C FOPAUT

4.2.3. Tlepeuenbp uHDOPMAIMOHHBIX TEXHOJOTHUM, MCIOJB3YEMBIX TIPH OCYIIECTBICHUH
00pa30BaTeNBLHOTO MpoIiecca Mo JUCIUILINHE (MOAYJII0), BKJIKYAas epedeHb NPOrpaMMHOIo
odecrieyeHUs1 1 MH(POPMAIUOHHBIX CIIPABOYHbBIX CHCTEM (IIPH HEOOXOAUMOCTH)

S

HauMeHoOBaHHE MPOrPaAMMHOI0 00ecneYeHust
Windows 10

Mathcad University Classroom Perpetual-15 Floating

baza 351eKTpOHHBIX EPHOINYECKUX U3TaHUI

OBC «Jlanby»

baza naHHbIX «QNeKTPOHHO-O0MOIMOTEUHas cuctema elibrary»
OBC «YHuBepcuterckas OMOIMOTEKA OHIANHY
DIeKTPOHHO-O0MOIMOTeUHas cucTeMa Znanium
DnekTpoHHO-6ubIHOTeHas cuctema «BC FOPAUT

O INO AW N

5. AHBIE CBEJEHUA 1 (MJIN) MATEPHUAJIBI

5.1. IlepeueHnb o00pa3oBaTeJbHBIX TEXHOJOTHI, HMCIOJb3yeMbIX MPH OCYILIEeCTBJIEHUH
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE
AKTHBHBIC M HHTEPAKTUBHBbIC (DOPMbI NPOBEACHUS 3aHATHI

Hcnonp3yloTcsi akTUBHBIE W HMHTEPAKTUBHBIE METOJbl OOY4YE€HHS B MPOLECCe H3YUYCHHS
JUCIUIUTUHBL: KOMITBIOTEPHBIE CUMYJIALINHU, pa300p KOHKPETHBIX CUTYallui, TPYIIIOBbIE JUCKYCCUU.




IMPHJIOKEHUE

MuHHCTEpCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit denepannn
(benepaibHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPESKICHUE
BbICIIET0 00pa3oBaHuUs
«Y puUMCKUI YHUBEPCUTET HAYKU M TEXHOJIOTUID)
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I ITacnopTt poHAOB OLIEHOUYHBIX CPEACTB

1.1. Obaacme npumerneHnus

®onp oueHouHbIX cpeacTB (POC) npenHazHadeH ISl IPOBEPKH Pe3yJIbTaTOB OCBOEHUS
JUCHUIUINHBL «MaTemMaTuueckue MEeTOJIbl pEeHIeHHs] MPUKIAAHBIX MPOPECCHOHATBHBIX 3a7au»,
BXOJSILIEHN B COCTaB IPOrpaMMbl ITOATOTOBKH CIIELUAINCTOB CPEIHETO 3BEHA 110 CIIELNAIbHOCTH!
15.02.10 MexaTpoHuKa U po0OOTOTEXHUKA (110 OTPACIAM).

OObeM 4acoB Ha ayAUTOPHYIO HArpy3Ky IO JUCLUIUIMHE 52 Yaca, HA CAaMOCTOATEIbHYIO
paboty 20 gacos.

1.2. Obvexmul oyeHusanus — pe3yibmamol 0C80€HUs OUCYUNTIUHDBL
®OC 1no03BOJAET OLEHUTH CIEAYIOIIUE pEe3yNbTaTbl OCBOEHUS JUCLUIUIMHBI B
cootBerctBuu ¢ PI'OC crnenmanmbHoctn 15.02.10 MexarpoHuka u poOOTOTEXHUKA (IO
oTpacisiM), CUCTeM pabodeld mporpaMMoil TUCHMILIMHBI «MaTeMaTHYeCcKue METOJIbl PELICHUS
MPUKIATHBIX TPOGECCHOHATBHBIX 3a4aU»:
YMEHHUA:
- pemath NpUKIaJHbIe 3a/1a4K B 00J1aCTH MPOpECCHOHATBHON AeSITENbHOCTH;
3HAHUSA:

- 3HaYCHUE MaTEMAaTHUKH B TpoeccuoHabHON AesTenbHOCTH U Tpu ocBoeHuu [1T1ICC3;

- OCHOBHBIC MAaTEMaTHYECKHE METOJbI pEUICHUS NPHUKIATHBIX 3a7ad B 00JIacTH
npodeccuoHaNbHOM e TeIbHOCTH;

- OCHOBHBIE MOHSATHS M METOIbl MaTEMAaTUYECKOTO aHalln3a, TUCKPETHOM MaTeMaTHKH,
JUHEHHON anreOphl, TEOPUU KOMIUICKCHBIX YHCEN, TEOPUU BEPOSTHOCTEH W MaTeMaTHYECKOM
CTaTUCTHUKH;

- OCHOBBI HHTETPAILHOTO U TU(hepeHITNaTbHOT0 HCUUCIICHHUS.

BrlenepeurcieHHble yMEHUsI, 3HaAHUsI HarpaBjieHbl HAa (GOPMUPOBAHHME y OOy4aroUIuxcs
CJIEAYIOIIUX 00X 1 MPO(eCcCHOHATBHBIX KOMIIETEeHIHIA:
OK 01. Bwibupamv cnocobvl peuwienuss 3a0ay npoghecCuoHalbHOU OesimenlbHOCHU,
NPUMEHUMENLHO K PATUYHBIM KOHMEKCMAM.
OK 02. Ocywecmenams nouck, auaiuz u uHmepnpemayuio uH@opmayuu, Heooxooumou
0715 8LINOIHEHUSA 3A0ay NPOPeCcCUOHATLHOU 0essMeTbHOCMU.
OK 04. D¢ppexmusno s3aumooeticmeosams u pabomamov 6 KOAIEKMUBE U KOMAHOe.

2. Dopmvl KOHMPONA U OYEHKU Pe3VTbMAaAmo8 0C80EHUS OUCYUNTUHDL

KoHTpo:1b U OLleHKa pe3ynbTaTOB OCBOCHMSI — 3TO BBISIBIICHHUE, U3MEPEHUE U OLICHUBAHUE
3HaHWH, YMEHHN U (popMUpYOMHXCS OOMUX ¥ MPOQPECCHOHAIBHBIX KOMIIETCHIIMA B paMKax
OCBOEHUS AUCLUILINHBL.

B coorBerctBUM ¢ ydeOHBIM TUIaHOM crnenuanbHOcTH 15.02.10 MexarpoHuka u
poboroTexHuka (1Mo oTpaciisiM) paboueil mporpaMMoil TUCHMIUIMHBI «MaTeMaTH4ecKue METO IbI
pelleHrs TPUKIATHBIX NPOo(EeCcCHOHANBHBIX 3a/Jauyy» MpPeJyCMaTpUBAaeTCsl TEeKyIIUd H
IIPOMEXYTOUHBIM KOHTPOJIb PE3yJIbTaTOB OCBOEHUS.

2.1 ®opMBbI TeKy1ero KOHTPOJIs

Texymuii KOHTPOIb YCIIEBAEMOCTH MPEICTABISIET COOOM MPOBEPKY YCBOCHHS YI€OHOTO
MaTepuaia, peryaspHO OCYIIECTBISEMYIO Ha IPOTSHKEHUU Kypca 00y4deHUsl.
Texyuuit KOHTPOJIb PE3yIbTATOB OCBOSHUS TUCIUIUIMHBI B COOTBETCTBUM € pabouei mporpaMmoii u
KaJICHIapHO-TEMaTHYECKUM TJIAHOM MPOUCXOIUT MPH UCIIOJIb30BAHUU CIIEAYIOIUX 003aTeIbHBIX
(dbopM KOHTpOJIS:
— GbINONIHEHUE U 3AWUMa 1a060PaAMOPHLIX U NPAKMUYECKUx pabom,
- NPOBEPKA BbINOIHEHUS. CAMOCMOSAMENbHOU pabomvl 00yUAIOWUXC,
- NPOBEPKA BbINOIHEHUSL KOHMPOIbHBIX pabom,
- 8bINOJIHEHUE U 3AUWUMA KYPCOBO2O NPOEKMA (eciu npedyCMOmMpPeHo NPocpammo).



Boszmooicnvl Opyeue popmbl KOHMPOJISL — NPOEKMHAS 0esAMENbHOCb, UCCIe008AMENbCKAS
OesimenbHoCmb U Op.

Bo Bpems mpoBeieHUs1 y4eOHBIX 3aHATHH JOMOTHUTEIBHO UCTIONB3YIOTCS Clenyronme GopMbl
TEKYILETro KOHTPOJIS — YCMHBII ONPOC, peuierue 3a0ay, mecmuposanie no memam omoenibHuix
3AHAMUL.

BbInoJiHeHUe ¥ 3aIIMTA MPAKTHYECKUX PadoT. [IpakTudyeckue pabOTh MPOBOASATCS C LENBIO
YCBOCHHS U 3aKPETUICHUS MPAKTHUECKUX YMEHUI U 3HAHUH, OBJIZIeHNs TIPO(eCcCHOHATBHBIMU
KOMIIETCHIIUAMH. B X071e TpakTHaeckoit paboThl 00yJaromuecs IpuoOpeTaroT YMEHMS,

MPeTyCMOTPEHHBIE pabodell IporpaMMOi JUCIIMILINHBI, YIaTCS UCHOIb308AMb YOPMYIbL U
NPUMEHAMb PA3IUYHbIe MEMOOUKU pACUemd, AHAIUZUPOBAMb NOLYYeHHble Pe3YIbmamyl U Oeiamb
8b1600bl, ONUPAACH HA MeopemudecKue 3HAHUSL.

CHOucoK MpakTHYECKUX padoT:

[Tpaktuueckas padora Nel «JlelicTBusi HaJl KOMIUIEKCHBIMHA YUCJIAMH B aJireOpandecKou
dbopme»

[Ipaktuueckast pabora Ne2  «JleiicTBusi HaJx  KOMIUIGKCHBIMM — YHCIaMH B
TPUTOHOMETPUUYECKON hopmer»

[Tpaktuueckas padora Ne3 «JleficTBHUsI HaJ KOMIUIEKCHBIMH YHCJIaMHU B MOKa3aTEIbHOU
dopme. Dopmyna Dinepa

[Ipaktuueckass pabora Ned «BblunciaeHne 3HAYEHUH BBIPAKEHHH € KOMILICKCHBIMHU
YUCITaAMU»

[IpaxTuueckas padota Ne5 «JlelicTBUS ¢ MaTpULIAMK»

[Ipaktuueckas padora Ne 6 «Meton "aycca pemenust CJIAY»

[Ipaktuueckass pabora Ne7 «lIpumenenue mnpaBuwn aupdepeHUUpoBaHUS TS
HaXO0XIEHUS TPOU3BOJIHBIX»

[TpakTrueckas padota Ne§ «lccrnenmoBanue pyHKITUU C TTOMOIIBIO POU3BOTHOMY
[TpakTrueckas padota Ne9 «IIpousBoiHas U €€ IPUITOKEHHUS

[Tpaktuueckas padota Nel0 «IIpon3BogHast GyHKIIMH HECKOIBKUX TEPEMEHHBIX )
[Ipaktuueckass pabora Nell «OcHOBHbIE METOABI HWHTErpHpoOBaHUsA. MeTox
HEOIPeIeNICHHBIX KO PHUIIMEHTOBY

[TpakTrueckas padota Nel2 «BrruucneHue onpeaeaeHHOro HHTErpagay

Copepxanue, HSTalbl MPOBEACHUS U KPUTEPUU OLEHUBAHUS MPAKTUYECKUX pPadoT

MPpEACTaBJIICHBI B MCTOAUYCCKHUX YKA3aHUAX IO MPOBCACHUIO MMPAKTUUCCKUX pa60T.

IIpakTnyeckas padora Nel
«JleficTBUSI HAJl KOMILIEKCHBIMM YHCJIaMH B ajiredpanyeckoii popme»
3aoanue 1.
Haiitn koMIuIeKCHOE 4ncio z U3 paBeHeTBa 2 +3i =z +4 +1i .
3aoanue 2.
Haiitu npoun3sBeaeHne KOMIUIEKCHBIX YHCEI Z U3 paBeHCTBA z, =3+2i U z, =—1—1i.

3aoanue 3.
. | .
Ha¥iti yacTHOE OT J€NeHH KOMIIJIEKCHOTO YUCHA Z, = 5~ 3i Ha yucno z, =2+ gl .

3aoanue 4.
Haitru i .
3aoanue 5.
Brrunciure
2 4
a) —l+£ ; 0) —l+£ .
2 2 2 2

IIpumepHbIe 3aJaHUA IS CAMOCTOSITEJIbHOM padoThl Ne 1
«/leiicTBUA HAJl KOMIJIEKCHBIMM YHCJIAMM»
Bapwuanr 1.



o z .
1. JlaHbI KOMIUIGKCHbIE 4YWCHa z,,z,. HaWltm z,tz,, z -z,, —: z, =15+8i,

z,=4-3i.
2. IIpencraButh uncio z =3 —4i B TpUTOHOMETpUYECKoil hopme.

3. PewnTh KBagpaTHOE ypaBHeHue Xx° —x+1=0.
4. Halitu neiicTBuTenbHbIE uncaa X U y u3 ypasaenus (3+i)x—2(1+4i)y=-2—-4i

Bapuanm 2

z
v 1 . _ . _ .
1. JlaHbl KOMIUIEKCHBIE UUCHa Zz,, z,. Halitu z, tz,, z,-z,, — : z2,=9-3i, z, =1+ 7i.

Z
2. [IpencraBuTh uucio z =2+ 3i B TPUTOHOMETPUUYECKOM popme.
3. PemuTh KBajpaTHOE ypaBHenne 2x° +x+1=0.
4. Haiitu neiictBuTenbuble yncna X u 'y u3 ypasgenus (1+2)x—-3(1-2i)y=1+1.

IIpakTyeckas padora Ne2
«/JledicTBUSI HAl KOMIUIEKCHBIMH YMCJIAMHU B TPUTOHOMETPUYECKOH opmer

3aoanue 1.
JaHo z, = 2(COS6()0 +isin600) U zZ,= 3(C0$1200 +isin1200). BBIYUCIHTD Z, - Z, .
3aoanue 2.

. . z
Hano z, = 3(cos300 +zsm30°) U z,= 2(cos600 +zsm600). Bbrunciauts —-.

Z,

3aoanue 3.
Beipazure sin4e, u cos4¢ depes sing u cosq.
3aoanue 4.

Hano z, :ﬁ(cos%+isingj uz, :\/g(cosgﬂ'sin%j. Haiinure a) z,-z,; 0) 4,
z

2

z
B) z; Tz, :M)z 2, e |-t

Zy

3aoanue 5.
Berunciure: (1 + i)6.
IIpakTuyeckas padora Ne3
«/ledicTBUSI HAl KOMIUIEKCHBIMM YHMCJIAMH B NOKa3aTeJIbHOU popme. DopmyJia
Jilnepar»
3aoanue 1.
[lepeBenuTe uncia B noka3aTeiabHy0 (P OPMY U BHITIOJIHUTE YMHOKECHHE.

Jauo z, = 2(008600 +isin600) U zZ,= 3(0081200 +isin1200). BBIYUCINUTD Z, - Z, .
3aoanue 2.
I[TepeBeauTe Ymcia B IIOKAa3aTENbHYIO ()OPMY U BHIIIOJIHHUTE ACJICHUE.

HaHo z, = 3(cos300 +isin30°) U z,= 2(cos600 +isin600). Borancants L.
2

3aoanue 3.

[TepeBeaute uncia B MOKa3aTeabHyIO (OPMY M BBITIOJIHHUTE JICTICHHUE.

z = 2 — 2i, n = 6. Haiitu Bce 3Hauenus1z".

IIpakTnyeckas padora Ned
BrrunciieHue 3HaYeHUH BHIPAKEHU ¢ KOMILIEKCHBIMH YHCJIAaMK)



3aoanue 1.
Hanbl uncna z, =2+3i u z, =1-2i. Haligure uncna: a) z, +z,;0) z, —z,; B) z, - Z,;

3aoanue 2.

Hano: z =2+i.Haiiqure z",ecmu n=2,3,4.

3aoanue 3.

Haiizre xu yu3 ypauennst (1+2i)x+(3-5i)y=1-3i.x,y € R.
3aoanue 4.

Haiianute KOMIUIEKCHO-CONPS)KEHHBIE YHCIIA IS CICAYIOIIMX YHUCEN U MOCTPOUTE UX Ha
KOMIIJIEKCHOM MJIOCKOCTH:

a) z=3-2i; 0) z=-2—-i; B) z=15i; rz=i, n)z=6.
3aoanue 5.
Brruucnure
\(2—-20)(3+4i)—6i 6\(2+2i)(6—i)+1
a) i+1 > U (2i+1)3
IIpakTnyeckas padora NeS
«JlediCTBUS ¢ MATPULIAMH
3aoanue 1.
-1 O
1 0 2
Beruncauts npoussenenne marpui AB, rue A= 31 0 : B=|5 1 4
-2 01
3aoanue 2.
3
211
Haiitu npoussenenus marpun AB u BA, rne A= 03 2 ; B=
-1 1
3aoanue 3.
) 1 2
Haiitu A”,rne A= .
3 4
3aoanue 4.

2 4
BbIuncanThb 3Hadenne MHorodnena f(x)=2x’> —5x+3 or marpuus A= (1 j .

0

3aoanue 5.

01 2

S » O

1 23 1
Haiitu marpury C=A" —3B, rae Az( j; B= 6.
3

3aoanue 6.

I -2
Haiitu matpuny A" u ee cnen: A= (3 4}; n=3.

IIpumepHBbIe 3a1aHUA JJIS1 CAMOCTOATEIBHOM padoThl Ne 2
«Onepanuu HAA MATPULAMHU»
Bapuanr 1.
1. Haiitn matpuny C =-24+3B.



1 -2 0 0 2 1
3 2 1 -2

a) A= ; B= . 6) A=|3 2 -1 B=|1 0 0
1 -4 0 3

0o 1 2 1 0 -1

2. Beruncnuth Matpuny D = (A : B)T +C? n Haiitu ee crnen.
3.1

1 2 3 1 4
A= . B=|2 0 C= .
305 0 3
0 1

3. Haiitn 3nauenne MHorowiena f(X) or Marpuupl A :
3 -1
f(x)=x"=2x+1; A= .
1 2
4. Bossemute mMatpunly A W3 3amaHus 3 B KyO, U HalIuTe ONpEACIUTENb pe3yabTara,
3
T.C. ‘A ‘—?

Bapuanr 2.
1. Haiitu matpuny C =-24+3B.

0 1 2 1 1
-2 01 1 -4
a) A= ; B= . 0)A4=|1 -2 0 B=|0
3 0 2 3
3 2 -1 -1 0 -1
2. Beruucautes matpuiy D = (A . B)T + C? u HaliTH ee Clie/.
1 2

-1 0 2 2 -1
A= . B=[3 0] C= .
2 1 1 1 0
0 1
3.Haiitu 3Hauenne muorownena f(x) or marpuist A :
1 3
f(x)=x"+4x+4; A=[2 J.
4 Bosseaure matpuily A w3 3amaHus 3 B Ky0, U HAlIUTe ONPENETUTENb PE3YIILTATA,
T.C. ‘A3‘ -2

IIpumepHbIe 321aHUA JJIS1 CAMOCTOATEJBHOM padoThl Ne 3
«BpIuuciIeHHe onpeaeauTesein»
Bapuanr 1.
1. Beruncnuts npoussenenue marpuil A u B. Halitu onpeaenurens npou3BeaeHuUs.

2
120
A= ; B=|1
512
3

2. BeruncnuTh ONpeeuTeN TPEThEro MopsaKa:

- N O

-1 4 3
0 3 =2
&8 -1 5

3. Beruucnuth OMpCACIIUTCIIb YCTBCPTOI'O IMMOPpsAAKA:



1 -2 4 1

2 3 4 1

2 -4 0 2
-1 1 2 3
Bapuanr 2.

1. Beruucauts npousBenenue matpuil A u B. Halitu onpenenuTens mponu3BeIeHHS.

1 2
512
A= ; B=|5 1
031
0 3

2. Beranciours OMpCACIIUTCIIN TPCTHETO IMOPAAKA:

2 -1 3
I -2 0
-5 3 1
3. BeluucauTs onpenenuTenb Y4eTBEPTOro MOpsIKa:
1 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3
IIpakTyeckas padora Ne6
«Merop I'aycca pemenust CJIAY»
3aoanue 1.

Pemnts cucremy meronom I'aycca
3x) —xp +x3 =12
Sxp+xy +2x3 =3
Xj+xy +2x3 =3

3aoanue 2.

Pemnts cucremy meronom I'aycca
2x—-y+z=4
x+3y—-z=7

3x—y+4z=12

3aoanue 3.

Pemnts cucremy meronom I'aycca
2x+3y—-4z=3

3x—4y+2z=-5
2x+7y—-5z=13

IIpumepHbIe 3aJaHUA VIS CAMOCTOSITEJILHOM padoThl Ne 4
«Pemenune CJIAY»
Bapuanrt 1
1. Pemuth cucreMy nuHEHBIX anreOpanueckux ypaBHeHuil (CJIAY):
a) metogoMm Kpamepa;0) MeTo10M 00OpaTHOM MAaTPHUIIBL;
B) MeToaoM ["aycca



3x,+2x, +x;,=-8
2x, +3x, +x;,=-3
2x, 4+ x, +3x; =1
Bapuanr 2
1. Pemuts cucreMy nuHeiHbIX anreOpanueckux ypaBHeHuil (CJIAY):
a) metogoMm Kpamepa;0) MeTo10M 0OpaTHOM MAaTPHUIIBL;
B) MeToaoM ["aycca
2x,=3x, —x; =—6
3x, +4x, +3x,=-5

X+ X+ x;=-2

IIpakTyeckas padora Ne7
«IIpumenenne npasu auddepeHIMPOBAHUSA I HAX0KACHHUS POU3BOAHBIX»
3aoanue 1.
Haiitu npou3BoaHbIe QPYHKITUIA:

a) y=x"4x"; 0) y= 23 ;B) y=e''; 1) y=+1+2x
X

+1’
3aoanue 2.
Haiitu npousBoaHyto GpyHKImMU ¥ = f(X) W BBIYUCIUTH €€ 3HAYCHHE B TOUKE X = |
2 y=x-[Wx+1); 6) y=15(*-1); B y=— 2
x +x+1
3aoanue 3.
Haiiti mpon3BoaHbIE (YHKITHIA:
) \/—+53_ 6) 3x2—1_ ) _)C3—1
a) y=(Jx+5)"; Y=iya1’ By\/;
3aoanue 4.

Haiitu npou3BoHbIe QPyHKITUI:

2V
a) y=+In+1 +ln(\/;+1); 0) y=(x2 U 5 B) y=x’ sin(cosx).
X"+

3aoanue 5.
HaiiTi mpon3BoaHbIE BTOPOTO MOPSIKA QYHKITUA:
a) y=x" —4x" +5x—1; 6) y=sin’3x; B)y:xln(x+1).

IIpumepHbIe 3a1aHUA UISI CAMOCTOSITEIbHON PadoThI NeS
«Bbrunc/jieHue NPOU3BOIHBIX))
Bapuanm 1.
Haiitu npon3Boanbie QyHKITHI:

. _ X, /
x3_19B)y_e H r)y: 2_3x
Haiitu npon3BoaHbie GyHKINN, HCTIONB3YS TeopeMbl U hepeHInpOBaAHMS:

a) y=5x"-3x+2; 0) y=

3
a) y=x"-In3x; 0) y= 2x .
x +1
Boruucnuts:
a) y=cos3x+2sin’ x; 6) y=5"+log, x.

Haiitu Tpethio npomsBoanyro dynkmuii (" — ?):
a) y=sin2x; 6) y=e*
Bapuanm 2.



1. Haiita npousBoaHbIC (PYHKIIHIA:

;B) y=e; 1) y=+1+7x

a) y=3x"+5x—1; 6) y=

2
x +1
2. Haiitu npousBoaHbIe QYHKINN, HCTIONB3YS TeOpeMbl nudepeHIupoBaHus:
3 2x
a) y=x -In2x; 0) y=—">.
x +1
3. BbraucnuTh:
a) y=sin2x—3cos’ x; 6) y=2"+log, x.

4. Haiitn Tpetsio nponsBoanyro ynxmuit ()" —?):
a) y=cos3x; 6) y=e"

IIpakTnyeckasi padbora Ne§
«HUccnenoBanue pyHKUMH ¢ MTOMOIUBIO IPOU3BOAHON»

HccnenoBaTh GyHKIHIO C IOMOIIBIO TPOU3BOTHOM
4?2
x-3
1. Haiinem obmacte onpeaenenus GyHkuun. Tak kKak QyHKIUS MpeACTaBiIseT co00H Ipo0b,

a KaK, M3BECTHO Ha HOJIb JICJTUTh HENb35, TO 3HAMEHATENb HE JOJIKEH paBHATHCS 0.
Takum oOpa3om, X He paBeH 3.

OO6nacTh onpenencHus D( y) = (— oo;3)u (3;+oo) .

y

2. Haiinem Touku niepecedeHus rpaduka GyHKIIUU C OCIMU KOOPIMHAT.
C ochero Oy nipu 3Tom x=0, Torna y=2/3.Takum o6pa3om, (0;2/3) — Touka nmepecevyeHus ¢
ocbio Oy.

2
4x° -2 1 N2
C oceto Ox mpu stom y=0, Torma x—z(), oTKyga x=t—=+——.

x=3 \/E 2
CaMOCTOSITEIbHO BBIMTUIIUTE IBE TOUKH MEpecedeHus ¢ 0cbio OX.
3. Haiitu npoMeXyTKH BO3pacTaHus/yObIBaHHS (YHKIHH, SKCTPEMyMbl (GyHKIuH. Jlas
3TOTO BBIYHMCIIMM MTPOU3BOIHYIO

| 4x?_24x+2 ,
= —2 . Pema}l ypaBHeHI/Ie y = 0 , HaxoauM TOYKH HOHOSpI/ITeHBHBIe Ha
(x-3)
6++/14
3KCTpeMyM T . HOHB3y5'ICB pa3ﬂO)KeHI/IeM KBaHpaTHOFO TpquHeHa MOXHO 3a11mucarthb

o
, 2

4(x—x Xx—x )
Ve 2 j: A
(x-3) (x-3)
Cnenaem cnenyromuid pucyHok. Ha pucyHke OTMETHM TOYKM MOJO3pUTEIbHBIE Ha
AKCTPEMYM, BBIKOJIEM TOYKH, HE BOIIEIIIME B 00JacTh ompenencHus (yHkmuu. OOpaTuTe
BHUMAaHHE, 4TO X 1<x2.

o T - *

Y(XV;\; \XI2 / 1




Takum  oOpazom, (QyHKIUS BO3pacTaeT Ha  IPOMEKYTKAX (—OO; >

(6+\/ﬁ,+ 6—@,3] (3,6+M]
N 2 5 )51 N 2 .

6—@}1

OO] , @ yOBIBaeT Ha IPOMEXKYTKAX (

2
DKCTpEMYyMbI

6—+/14 . 6++/14
max(y) =y ——— | u min(y)=3 —

3HavyeHUs QYHKIMHA BEIYUCIUTH CAMOCTOSITENBHO.
4. HaiiTn MpOMEXYTKH BBITYKIOCTH/BOTHYTOCTH Tpaduka pyHKIUHU, TOUKU reperuda. s

" .
3TOr0 BBIYUCIMM ) U INpHUpaBHiIeM K Hymo. HalineHHble TOUKM — TOYKHM Ieperuda

rpaduka ¢pyakmuu. [pu " >0 ¢dyukinus Bemykiaa Bau3( wiad Boruyra). Ilpy " <0

(YHKIHS BBITYKJIA BBEPX.

BhIunciieHns MPOBECTH CAMOCTOSATENBHO.
5. Toctpoum cxemarndHo rpadux GyHKIHIH

[TocTpoeHne MpOBECTH caMOCTOsITeNIbHO. CHavaa MpoBeAeM BEPTHKAIBHYIO ACHMIITOTY
X=3 [NYHKTHPHOW JIMHUEH. 3aTeM OTMETHM TOYKH IIEPECEUYCHUS] C OCSIMH KOOPJHUHAT,
IKCTpeMyMbl (YHKIHH ¥ TOYKM mepernba. Jlamee mocienoBarebHO IUIABHOM JHHUCH
COEIMHsIEM BCE TOYKM B HANPABICHWM CIICBA - HANpaBo. Temepbh MOXKHO IPOBEPHTH

IOCTPOEHHBIH Trpaduk (QYHKIMM C y4eTOM IPOMEXKYTKOB BO3pacTaHUs/yObIBaHUS,
BBIITYKJIOCTH/BOTHYTOCTH I'paduka GyHKINH.

1. Haiiti obnactp onpeneneHust GyHKIUU
2. Haiitu Toukn nepeceueHus rpaguka GyHKIHUN C OCSIMU KOOPAUHAT
3. Haiitu npomMexxyTku Bo3pacTaHus/yObIBaHUS (DYHKIHH, SKCTPEMYMBI () yHKIIHH
4. HaiiTu npoMexXyTKH BBIIYKJIOCTH/BOTHYTOCTH Ipaduka GyHKIMH, TOUKH neperuoda
5. TlocTpouTh cxeMaTH4HbIH rpaduK GyHKIUN
1 BapuanT 4 BapuaHT
f(x)=2x"=3x" —12x f(x)=x"-3x"-9x
2 BapHaHT 5 BapuaHT
F(x)=2x —9x> +12x f(x)=x"—6x>+9x
3 BapuaHT 6 BapuaHT
f(x)=2x" =3x" —36x f(x)=2x" —=15x* +36x
7 BapuaHT 12 BapuaHnt
f(x)=2x" +3x> —72x f(x)=x"+3x"-9x
8 BapuaHT 13 BapuaHTt
f(x)=2x" —15x* +24x f(x)=2x" +3x> =36x
9 BapuaHT 14 BapuaHnt
f(x)=x +3x> —24x f(x)=2x" +9x" +12x
10 Bapuant 15 Bapuant
f(x)=2x" +15x +36x f(x)=2x"+3x" —12x




11 BapuaHnt
f(x)=x"+6x>+9x

IIpakTHyeckas padora Ne9
«IIpou3BoaHAs U ee NPUIOKEHH»

v 3 2
[Tpumep 1. Terno aBrKETCS IPSIMOIMHEHHO MO 3alaHHOMY 3aKkoHy S(f) =3¢ +2¢° +5.
a. HaiiTu MrHOBEHHYIO CKOPOCTB TeJia B MOMEHT BpeMeHu #, =1 cekyHny.
b. Haiitu yckopeHue Tea B MOMEHT BPEMEHH #, = 2 CEKYHJIBL.
c. Haiitu, yepe3 CKOJIBKO CEKyHJI OT Haudajga OTCYETa MTHOBEHHAs CKOPOCThb Teja OyAer
paBHa v,=44wm/c.

d. Haiitu, 9epe3 CKOJIBKO CEKYHJI OT Hadyajla OTCYETa yCKOPEHHeE Tena OyneT paBHO ().

Pemenne:
a) Jlis HaxOoXIEHUS CKOPOCTH BBIYMCIMM TIPOU3BOAHYIO TIEPBOTO TOPSIKA

v(l) =S '(t) =97’ +4¢. Torma MrHOBEHHas CKOpOCTh uepe3 |  CekyHmy
v(1)=13m/c.

b) Jlngs  HaxoXIeHHs ~ YCKOPEHHS  BBIYHCIUM  BTOPYIO  IPOH3BOJIHYIO
alt)=v(e)=5"(z)= (S'(t))' = (9t2 + 4t) =18t+4. Torma wuepes 2 CEKyHABI
yCKOpeHue Oyaer a(2) =40m/c”.

c) Jnst onpeneneHust BpeMeHH, IO HCTEYEHUH KOTOPOTO CKOPOCTh Tena Oy/AeT paBHa
44m/c  HEOOXOOMMO pEIIUTh YpaBHEHHE v(t) =9 +4t=44. Tonysaem t=2
CEKYHJIBL.

d) Jns ompeneneHus BpEeMEHH, IO HCTEYEHHUH KOTOPOTO YCKOpPEHHE Tena Oyner
paBHO 22M/c* HEOGXOIMMO pELINTh ypaBHECHHE a(t) =18t+4=22. Ocraercs

HaWTH t.
. S5x-1
[Tpumep 2. CocTaBUTh ypaBHEHUE KacaTeNbHOU K rpaduky GyHKIUU f (x)= sl B TOUKE
X+
(1;1).
Pemenue:

I[To ycnoButo 3amaun xp=1 ¥ f(xg)=fp=1. YpaBHEeHUE KacaTeIbHON UMEET BUJ
Y= f(x0)+f(x0)(x—x0).
Taxum o6pa3om, octaercss HalTH
, 8

X)=7——35
/) (3x+1y
/'(1)=05
Torna ypaBHeHuE KacaTeIbHOW PUMET BUJL
y=1+0,5(x—1)
YMHOKUM PaBEHCTBO Ha 2
2y =2+x—1, otkyna nmonyuum 2y=x+1.

3aoanue 1.
2

X
Jana xpuBas y = i x . CocTaBUTh YpaBHEHMsI KacaTEJIbHBIX: a) B TOUKAX IEPECEUECHUS

KpuBO#l ¢ mpsamoit 3x+2y—4=0; 0) mapayieNbHON W TEPHNEHIUKYIAPHOU STOW MPSMOMU; B)




MPOXOSIINX Yepe3 TOUKY (2;-5).
3aoanue 2.

o 1 . .
Haiftu mpousBomHyo (yHKIHH y’=5x—l. 3HaueHUs: NPOM3BOJHON B HaNJEHHBIX

Toukax y'(2)=0, y'(-4)=-3.

3aoanue 3.

Terno, BBIMYIIEHHOE BEPTHKATBHO BBEPX, ABMKETCS 10 3aKomy s(f)=4+8f—5t>, rme
BeIcOTa S(f)M3MepsieTCS B METpax, a Bpems [ — B ceKyHmax. HaiiTu: a) ckopocTh Tena B

HAYaJbHBI MOMEHT; 0) CKOPOCTbH Tella B MOMEHT CONPUKOCHOBEHHS C 3eMJIeH; B) HAaUOOJIBIIYIO
BBICOTY MOIbEMA TEA.

3aoanue 4.
Teno nBuXeTCs MPSIMOMMHEHHO MO 3aKoHy §(f). OmpenenuTbh CKOPOCTh U YCKOpPEHHUE
. 2t+1
Tena B YKa3aHHbIA MOMEHT BpeMeHH f,: a) s(t)=1> —2t—t; t, =2;6) s(f) = 3 st =T.
L+

3aoanue 5.

Teno, GPOIICHHOE BEPTHKAIBHO BBEPX, ABIDKETCS MO 3akomy: A(f) =9t —2t*. Haiitu
HAaYaJIbHYI0 CKOPOCTh M YCKopeHue Tena(f, =2) ¥ MaKCHMalbHYIO BBICOTY MOJbEMa, MPH
KOTOpOit ckopocTh V(1) =0.

IIpakTuyeckas padora Nel(

«IIpou3BoaHast PyHKUMH HECKOJBKHUX MEePEeMEHHbIX»
Haiitu mponsBoHbIE Z,, Zy, Zxx) Zxy) Zyy -

1 BapuanT 2 BapHMaHT
1.z =x?+3y3 + 6xy + 8xy? 1.z = x? + 5xy? — 4xy + 8xy?
2.z =2x3 — 3xy + 6y* + 8x 2.z =x3+ 8x*y + 6y% + 8x
3BapuaHT 4BapuaHT
1.z = 3x3 + 5xy% — 4xy — xy? 1.z =x%y — 3xy3 + 2xy? + 4xy?
2.z =2x3 + 3xy? + 6yx? + 7y 2.z =5x3—xy + 6xy%+ 9y

IIpumepHbIe 3a1aHUA JJIS1 CAMOCTOATEIBHOM padoThl Ne6
«Bp1uncieHne Heonpeae1eHHbIX HHTETPAJI0B»

Bapuanm 1.
1. HaiiTu unrerpansi:
dx . 3[ 2 5. dx, 2x+
Q) [ 5 6) [Vxdx; B) js—x, r) [3"dx

2. Haiitu uHTErpansl METOA0OM 3aMEHbI IEPEMEHHOMN:

a) J\2/2+xdx; 6)j dx ;  B) Ie_3x+5dx.

2x—1
3. Haiitu uHTETpaBl, UCMONIB3YS METOl MHTETPUPOBAHUS TI0 YACTSIM:
a) Ier_3xdx; 0) Ilen xdx .
Bapuanm 2.
1. Haiitu unterpansr:
dx 2/ 3 5. dx . 2x-1
a)fg, 6)Jx/x—dx, B)jz—x, r) [57dx

2. Haiitu nHTErpansl METOA0OM 3aMEHbI IEPEMEHHOMN:

a) Iﬂdx; 6)_[ . B) Iesx+3dx.

b
S5x+4
3. HaiiTi HHTErpasl, HCIOIb3YS METO HHTEMPUPOBAHKS 10 YACTSIM:




a) Jxesxdx; 0) I4x In xdx .

IIpakTuyeckas padora Nell
«OcHOBHBIE METO/IbI MHTErpUpPOBaHusl. MeTo HeonpeaeIeHHbIX

k03¢ GUuMEeHTOB)
IIpumep. Bblunciaum  ONpeneseHHBIM HWHTETpal METOJOM  HEOIPEAEIICHHBIX
ko3 purmeHToB
2
J‘ dx
2
X +x

1
[TogpiHTETpalIbHOE BHIPAXKEHUE UMEET BUT
1
x4 x
3HameHaTeb APOOH MOYKHO Pa3I0KUTh Ha MHOKHUTEIIH
X +x= x(x + 1)
Toraa moabIHTErpaibHOE BBIPAXKEHUE MOXHO MPEACTABUTH B BHJIE CYMMBI JIByX MPOCTHIX
npobeit
1 A B
2 =t J
X +x x x+1
rae A u B - HensBecTHbIE KOO DHUITUCHTHI.
Haiinem ux, 1718 3T0 cymMMy IIPOCTBIX ApoOel MpUBEIEM K 0011eMY 3HAMEHATEIIO
1 A(x+1)+Bx
x*+x x(x+ 1)
Tak kak 3HamMeHaTeNnH IpoOel OAMHAKOBLIE, TO U YUCIUTEIU JOJIKHBI ObITh PaBHBI, TO €CTh
Alx+1)+Bx=1
[Tonoxum x= -1, 9TOOBI MPUPABHATH K HYJIIO CKOOKY YMHOKaeMy0 Ha A,Toraa
-B=1, orkyna B=-1.
[Tonoxxum x=0, Torna npomnajner cnaraeMmoe ¢ B, otkyna A=1.
3HaYuT
1 1 1

X+x x x4+l
Torma

¢ d 1 |
e e Ll &

2
XX

2 2 4
1 —ln‘x+1‘1 =2In2-1In3 :1n§

Jz- dx J3- 2 J j- x d j‘ X d
! x +Tx+12 > x? -1 3y 0 ) 1 i

Samanus:

1 BapuaHt 2 BapuaHT
1 1
X. X
—dx dx
-([x2+5x+4 '([xz—4




3 BapuaHT 4 BapuaHT

2

J

1

dx i xdx

x> +4x 2)c2+4x+3

IIpakTnyeckasi padbora Nel2
«Bblunc/ieHHEe Onpeie e HHOT0 MHTErpaia»
3aoanue 1.

1 2
Haiitu uHTErpass: a) szdx; 6)‘[23x74dx.
0 1
3aoanue 2.

BerauciauTs: a) jfx(Z —x )de ; 0) jfln x(l + x)dx .
0 0

3aoanue 3.
2 4 2 5 1
3xT—=5x"+7 xdx >
Haiitu uaTerpans: a) | ——— dx; 0) | ———=—=;B) |Vl—-x"dx.
'!. ! V1+3x J.l

3aoanue 4.

Haiiti miomanb GUrypsl, OrpaHHuCHHOM JIMHUSAMU X =4/) , x =0, y=4.

3aoanue 5.

o v 2
Haiitu mtomans Gurypbl, orpaHUYeHHON THHUSAMU Yy =—X", y=x—2, y=0.

IIpoBepka BbINOJHEHUS] CaMOCTOAITEIbHONM padoTel. CamocrosiTenbHas paboTta

CamocrosTensHas IIOATrOTOBKA 06yqa}oumxc;1 10 JUCHUITIINHC

CJICAYIOIIHNE BUABI U (DOPMBI paOOTHI:

HalpaB/IeHa Ha CaMOCTOSITEIbHOE OCBOCHME U 3aKpEIUIEHHE O0YYarolUMHCS MPaKTHUECKUX
YMEHUH 1 3HaHUH, OBJIaJZIcHNE MPO(PECCHOHATBHBIMUA KOMIIETECHIHSIMH.

nmpeamnojaracTt

e CucremaTtnueckas MpopaboTka KOHCIEKTOB 3aHATH, yueOHOM JTUTepaTypHl.

BelnonHeHne pacueTHbIX 3a1aHui.
Pabota co cripaBo4HON TUTEPATYPOA.
Cnucok 3a1a4 AJ151 CAMOCTOSITEJIbHOTO PelleHust

1. lanbl uncna z, =2+3i n z, =1-2i. Haliqure uncna: a) z, +z,;0) z, —z,.

2. Haiitu cymMMy U pa3HOCTb KOMIUIEKCHBIX uucen z, =3+2i u z, =—1—1i

3. Haiitu npousBeacHUE U YAaCTHOE KOMILIEKCHBIX YHCEN z U3 PaBeHCTBA z, =3+2i U

z,=—1-i.

. . o Z
4. Nansl uncna z, =2+3i u z, =1-2i. Haiinure uucna: a) z, -z,; 06) —-.

Z
5. Bemonnute aeicreust: a) (2 + 3i)(3 — 2i), 6) %, B) % + %

6. Haiinure X, y € R, ecim a) (x — 3iy) + (2y + 3ix) = 1 — 2i,
0)5x — 2y + (x +y)i =4 +5i,8) (x — 2iy) + (y + 2ix) = 2 — 3i.

7. Bemonuure aeiictaus: a) i® + 129 4+ i30 +i36 + i%%, 6) (i + i1 + i21) (i3 +i*! + i51)

3 2 -3 =2
8. Haiinure cymmy matpug 4= -1 0| u B=| 1 0
1 1 -1 -1




3 4 5
1 2 3
9. IlycTh A:(l 0 J, B=|6 0 -2|.Haiigure npoussenenuss AB u BA (ecnu
7 1 8

3TO BO3MOXKHO).

1 23
10. Tpancnonupyire matpuny A4 = (4 s 6].

2 4
11. BerancnuTs 3HadeHne MEHOTOWIeHa f(X)=2x" —5x+3 oT MaTpuusl A= (1 J .

0
01
. r 1 23
12. Haiitu matputy C=A" —3B, tiie A:(O : 2]; B=|5 6].
0 3
I -2
13. Haiitu matpunry A" u ee cnen: A= (3 _4}; n=3.
14. BeruynciuTh OnpeAeuTeNnu TPEThero nopsika:
-1 4 3
0 3 -2
8 -1 5
15. BplUuCIUTE ONPEAECTUTEND YETBEPTOTO MOPSIIKA!
1 -2 4 1
2 3 4 1
2 -4 0 2
-1 1 2 3
16. Berunciuth onpeaenuTenu TpeTbero nopsiKa:
2 -1 3
1 -2 0
-5 3 1
17. BeIUHCIHTE ONPEAECTUTEND YETBEPTOTO MOPSIKA:
I 2 3 4
-2 3 0 1
3 4 -1 2
-11 2 3

18. PemuTh cucteMy JIMHEHHBIX anredpandeckux ypaBHeHnuit (CJIAY):
a) METOJI0OM OOpaTHOM MaTpUIIbI

3x,+2x, +x; =-8

2x,+3x, +x;,=-3

2x, +x, +3x;, =-1
19. Pemnth cuctemMy NTMHENHHBIX anredpandeckux ypasHeHui (CJIAY):
a) METOJIOM OOpaTHOW MaTpPHIIBI

2x,—3x, —x; =—6

3x, +4x, +3x; =-5

X+ x+ x=-2



20. Pemmutp cucreMy metogoM ['aycca, MaTpUUHBIM CIIOCOOOM M MCIIONb3Ys MPABUIIO
Kpamepa.
3x1 —Xpy +X3 =12
5)61 +X) +2X3 =3
X1+xp + 2X3 =3
21. Pemmth cucteMy metogoM ['aycca, MaTpU4YHBIM CIIOCOOOM M MCIIONb3Ys MPABUIIO
Kpamepa.

2x-y+z=4
x+3y—z=7
3x—y+4z=12

22. Pemmth cucteMy meTtojoM ['aycca, MaTpUYHBIM CIIOCOOOM M MCIONB3YS MPABUIIO
Kpamepa.
2x+3y—-4z=3
3x—4y+2z=-5
2x+7y—-5z=13
23. Pemuth cucteMy JTMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY):
a) MmerozioM Kpamepa; 6) metonom I"aycca
3x,+2x, +x; =-8
2x, +3x,+x,=-3
2x,+x, +3x; =-1
24. PemuTh cucTeMy JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY):
a) MmerozioM Kpamepa;0) meronom ['aycca
2x,—3x, —x; =—6
3x, +4x, +3x; =-5
X+ x+ x=-2

25. HaiiTi mpon3BOAHbIC 3aJJaHHBIX (PYHKIIUI
2

a) y=4x3+3\/;—%; 0) y=sinx-e; B) y= ; T) y:sin(x2+3);
X

COSX
sinx

10
z[)y=(x2+ex) ;oe) y=x"-e™.
26. Haiitu npon3soaHyto GyHKIHK Y = f(X) ¥ BEIYUCIUTH €€ 3HAUEHHE B TOUKe x = |

2 y=x-[Wxt1), 6 y=15('-1); B y=— 2
X +x+1
27. Haiitu npousBoanyto pyakuuu f(x) =10—4x+4cosx—3sinx.
28. Haiitu npousBoanyto pynkiuu y =10cosx+5sinx B Touke x, =%.

29. Haiitu npon3BogHbIC (PYHKITHI:

B =Tl +1); 6) yz(xz‘lj . ) y=x"sincosy).

x> +1
30. HaiiTu mpou3BOAHBIC BTOPOTO MOPsAKA (PYHKITHI:
a) y=x —4x" +5x—1; 6) y=sin’3x; B)y=x1n(x+1).
31. Haiitu unTerpassl

a)I(8x7 +6x° —3x° +4)2’x. 6)[(%—%+1de. B)J(tgx-ctgx)a’x.
X X



x=0

x*+2 dx dx
r)Jde., n)I(2x+3cosx)dx. e)jx2+4. }K)JS—xZ
3)!%. I/I)I(x-i- 2)()62 —3)dx. K) Iydx.
o dx 3x-1 dx dx dx
. : —; 2 ; —_—
32. Haiitu uHTErpansl: a) I3x ; 0) I dx; B) ngz 7 r) I4x2 5 ) I A 11

2 4 2 5 1
3x" =5x"+7 xdx 3
33. Haiitu uaTerpaiel: a) | —— dx; 0) | ——=:;B) |VI—-x"dx.
'! X ‘0[ V1+3x :[1

5 1
xdx dx
34. BelyucauTs omnpeaeiieHHbIe UHTErPAJIbL; a ;0 .
P P )Jl-«/l+3x )-[x2+4x+5

0

o~ 2
35. Beruucnute 1wiomanb GUrypbl, orpaHMYeHHON muHMsIMH Yy =x" +1, x=2, y=0,

IIpoBepka BBHIMOJHEHHS KOHTPOJbHBIX padoT. KoHTposbHas paboTa NPOBOIUTCS C
[EJTbI0 KOHTPOJISI YCBOCHHBIX YMEHHI W 3HAHWIA U TTOCIEAYIONIETO aHAIN3a THITMYHBIX OMTUOOK U
3aTpyIHEHUH OOYYaroIIUXCs B KOHIIC M3Y4YCHHs TeMbl WM pasnena. CorjiacHO KaJeHIapHO-
TEMaTUYEeCKOMY TUIAHY JUCHIUIUIMHBI MPEIYCMOTPEHO MPOBEICHUE CIEAYIOINX KOHTPOJIBHBIX
pabor:

e KonrtponbHnas padora Nel no pasgeny «Teopust KOMIUIEKCHBIX YHCEI»
e KonrtponbHnas padora Ne2 o pasaeny «OCHOBBI JIMHEHHOH anreOps»

o Konrponsaas pabora Ne3 mo pasgeny «OcHoBbl auddepeHIHanbHOTO |

HUHTCIpaJIbHOI'O0 UCUUCIICHUS

KonTpoabHas padora Nel
Bapmuanr 1

1. Jlanbl KOMIUIEKCHBIE YUCHa Z,, Z,. Halitn z, +z,, 2z, —z,, 2,°2,, 2,/2, : 2z, =2+3i,

z,=1-2i.
2. [IpencraButh 4ncio z =1+ i B TPUTOHOMETPHUUYECKOH Popme.
3. JlaHbI KOMITJIEKCHBIC YUCTA Z,, Z,. Halitn  z,-z,, z,/z,:

T . T T . T
z :x/E cos—+isin— |, z :\/5 cos— +ismn— |.
1 ( 3 3) ’ ( 6 6)

v 6
4. Beruucnute B TpUronomerpuieckon popme (1+17)°.
Bapuanm 2
1. JlaHBI KOMIUTEKCHBIE YUCHa Z,, Z,. Halit z, +z,, z,—z,, 2,°2,, 2,/2, :

z,=9-3i, z, =1+7i.
3 1. .
2. IlpencTaBuUTh YUCIO Z = BN + 5 B TPUTOHOMETPUUECKOH (opMme.

3. JlaHbl KOMIIJIEKCHBIE YUCHA Z,, Z,. Halitn z,-z,, z,/z,:

V4 V4 V4 T
z =\/5 cos—+isin— |, z =\/§ cos—+isin— |.
1 ( 3 3) ’ ( 6 6J

. 3 .
4. Boruncnute B TPUTOHOMETpUYECKOH hopme 7+51

KonTpoabHas padora Ne2
Bapuanr 1

1. Berunciure Matpuy D= A-B+2C" , rae



(3 2} (1 —2J (0 lj
a) A= , B= , C= ;
1 1 -1 3 1 0

13
1-25 4 1
0) A= , B=[02|, C= .
2 01 3 0
10
2. BeruucnuTh onpeaenuTenb
213-21
3 -1 1 2
01-132
I 0 -3 1
a) 6) 00-142
2 -2 1
000 31
1 0 2 3
000 01
3. PemuTh cucteMy JTMHEHHBIX alreOpandeckux ypaBHEHU
a) MmerozoM Kpamepa; 0) metonom ["aycca
2x,+4x, —x; =5
—x, +2x, +4x, =5
Sx+x,—x;=5
Bapuanr 2

1. Beruncnoure matpunty D = A- B+2C T rne

1 2 -2 1 0 1
a)A: ’Bz é —1 5 C: ’
3 4 5 5 1 0

21
2 11 1 0
0) A= , B=]03|, C= .
-1 02 2 -1
10
2. BeruucnuTh onpeaenuTenb
11 3-21
1 -2 1 2
02-1 32
1 0 0 1
a) 6)00 -1 3 1
2 -2 1 1
00 0 12
1 -1 2 3
00 0 O3
3. Pemuth cucreMy JTMHEMHBIX anreOpanyecKux ypaBHEHHM
a) metogom Kpamepa; 0) metogom ["aycca
2x,—5x,+x;, =4
x, —3x,=4

=3x,+2x,—x, =4

KonTpoasnas padora Ne 3
Bapuanm 1.
1. HaiiTu BTOpYIO MPOU3BOAHYIO AJisl QYHKIIUU:

2) y=x>—6x+9. 6) y=x"cos(x* +1)
2
2. HaiiTi uHTEpBaJIbl MOHOTOHHOCTH QyHKIIMU Y =X — 6x+9.

3
3. UccaemoBarh Ha 9KCTpeMyM (GyHKIHIO )V = x(x=2)",



4. HaiiTu MHTErpassl:

d. "
a) J‘ﬁ, 0) Iez Ydx .

3. BBI‘-II/ICJII/ITB OIIPEICIICHHBIC UHTErPAJIbL:

2x +5

2) j ; 6) !—\/%dx

Bapuanm 2.

1. HaiiTu BTOpYIO IPOU3BOIHYIO 115l (DYHKIIUU:
—4x+4, 5 y=x"sin(x’ +2)

a) V=X

2. Haiitu uHTEpBaIBI MOHOTOHHOCTH QyHKIHH [V = X

—4x+4 .

3
3. UccaemoBarh Ha 9KCTpeMyM (ByHKIHIO J = x(x—4)

4. HaliTu UHTErpaJibl:

a) sz— . 6) je-“‘dx.

5. Beruucnurs onpe)leneHHHe UHTETpabl:

2) J-x +ix 27x; 5) J- 3x+1

1 V2x+4

CBogHasi Ta0JMua Mo NpuMeHseMbIM (popMaM M MeTOAaM TeKYIIero KOHTPOJsSI U

OlIeHKH Pe3yJ/JbTATOB 00y4eHHusI

PesynbTaTsl 00yyeHHs
(ocBOCHHBIC YMEHHS, YCBOCHHbIE

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJibTaToB 00y4eHHus

3HAHMS)
OcBOEHHbIE YMEHUS:
pelarhb 3a7a4u Ha OTBICKaHHE Brimonnenue npakruyeckux padot Ne 7-9
IIPOU3BOJHON CJIOKHOU ¢byHKIHN, Pemenue 3ana4 Bo BpeMs 3aHATUSA
IIPOU3BOJHBIX BTOPOI'O U BBICHIUX ITOPSIKOB
IIPUMEHSATH OCHOBHBIE METO/BI Beimonuenue npaktudeckux pador Ne 10-

WHTEIPUPOBAHUS IIPU PEIICHUHU 3a1a4

12

Pemenue 3amau Bo BPCMA 3aHATUA

IPUMEHITh METOABl MaTeMaTHYECKOTO
aHanu3a MpH pelIeHUM 3a7ad HPUKIAJHOTO
XapakTepa, B TOM YHCiIe TpodecCHnOHaIbHON
HalpaBIEHHOCTU

Pemenue 3aa4 BO BPCMS 3aHATUSA

YcBoeHHbIE 3HAHNA:

OCHOBHBIC IIOHATHUA u
MAaTEMATUYCCKOT'O aHa/IM3a

METOIbI

12

KonTponbnas padorta Ne3
BrimonHaenue npakTudeckoi padoter Ne 7-
Onenka

IMPpaBUJIbHOCTH BBIIIOJTHCHUA

CaMOCTOSITENILHOM paOOThI

Y CTHBIN ONIPOC BO BpEMSI 3aHITHUS
Pemenue 3agau

OCHOBHBIE YHCJIIEHHBIE METOJIBI PEIICHUS
MPUKJIAJHBIX 3a7a4

6

Kontponbnas padota No2
Breimmonnenue npakrtuyeckoil padotel Ne 5,
BBITOJIHEHUS

Onenka  NpaBUIIBHOCTH

CaMOCTOSITEIbHOM paGOTH

Y CTHBIN ONIPOC BO BPEMsI 3aHATHS




Pemenune 3agau

3.2 ®opMa NpOMe:KYTOYHOM aTTeCTALMHI

[IpomexxyTouHast arrectauus N0 AUCHUIUIMHE «MaTemMaTH4eCKue METOJbl PEIICHHS
MPHUKITATHBIX TPOGECCHOHATBHBIX 3aa9» — HTOTOBasi KOHTPOJIbHAs padoTa.

HroroBas KOHTpOJIbHAsI pabOTa MPOBOIUTCS 3a CUET BPEMEHU OTBEJICHHOTO HA W3Y4YCHHE
qucuuIIuHbl. [Ipu yclioBUM CBOEBPEMEHHOTO M KAau€CTBEHHOT'O BBHITIOJIHEHHS O0YYarolUMCS
BCEX BHJIOB pabOT, MPEIyCMOTPEHHBIX paboyueill MporpaMMoil TUCIUTUIHHBI.

HroroBas KOHTpoOJIbHAsI paboTa MPOBOAUTCS B pOpME pelIeHUs 3a1ad.

Brimonnenue 3aganuii pacCYUTaHO Ha J1Ba akageMudeckux yaca (90) MUHYT.

3anaHus K HTOTOBOM KOHTPOJIbHOM padoTe
Bapuanrt 1
1. Haiitu nelicTButenbHble uncia X u 'y us ypasaenus (1+2i)x+(3—-51)y=1-3i.

2.Haittu matpunty C = -24+3B.

0o 1 2 I 1 0
-2 1 1 -4

a) A= ; B= . 06)A4=|1 -2 0 B={0 0 2
3 0 2 3

3 2 -1 -1 0 -1

3. Pemuth cucremy nuHelHbIX anredpandeckux ypaBHenuit (CJIAY) meroqom Kpamepa:
3x,+2x, +x; =-8
2x, +3x,+x,=-3
2x,+x, +3x; =-1

4. Hanaute nponsBoaHY0 yHKLUMM:

a) y= o 6) y=+v2x’+1;  B) y=cos2x—3sin’ x;

5. HaI/ITI/I WHTETPaJIbI:
3 4 3
x"+3x" -1

)I7x 12’ 6)! x

Bapuanr 2.
1. Haiit geiicteutensbHble yncna x vy us ypasHeuuna (3+i)x—2(1+4i)y=-2-4i.

2.Haiitu matpuny C =-24+38B.

1 -2 0 02 1
3 2 1 -2

a) A= . B= . 6) A=|3 2 -1 B=[1 0 0
1 -4 0 3

0 1 2 1 0 -1

3. Pemutsb cucremy nuHeHbIX anredpanueckux ypasHeHuil (CJIAY)meronom Kpamepa:
2x,=3x, —x; =—6
3x, +4x, +3x; =5
X+ x4+ x;=-2

4. Hanaute npon3BogHY0 yHKLUMM:

?) y:xfiSQ 6) y=+2x"-3;  B) y=2sinx+5cos’2x.

5. HaiiTu uHTErpans:

4x° +2x°
)I3x+2. 2 j—dx




IIpumepHbIe TECTOBBIC 3aJaHUA:
1. IlpouuTaiiTe TeKCT, BbIOEpUTE OAMH NPABWILHBIH OTBET.

Haiiti cymMMy KOMIUIEKCHBIX Uucen Z, +2,, ecnmu 2, =931, z, =1+7i
1) 14

2) 14i

3) 10+4i

4) &

OtBer.

2. IIpouwnTaiiTe TeKCT, BbIOepHUTEe BCe NPaBHIbHBIE 0TBeThI. Buabl MmaTpui:
1) [maronanbHas MaTpuna
2) EnuHu4yHas MaTpuia
3) TpeyronbHas MaTpuIa
4) Tlpsmas maTpuia

Ortser.
3. [MMpouuTaiiTe TEKCT U YCTaHOBUTE NOCNEA0BaTENbHOCTb. Pacnonoure no Bo3pacraHuio
MHMMOM YacTU KOMMNEKCHOTo Y1cna:

1) z=i-5
2) z=2+43i
3) z=5-200
4) z=6-6i

3anuimuTe COOTBETCTBYIOIIYIO MOCIEIOBATEIILHOCTD (P CIeBa HAMIPABO:

4. HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHEC.
K kaxmoii mo3uumu, JAaHHOM B JEeBOM CTOJI0OIE, MOA0epUTe COOTBETCTBYIIIYIO
NMO3UIUI0 U3 MPABOBOI0 CTOJI0LA.

3agaua OtBert

Al Hynesas maTpuia 1 E

b BekTtop a 2 ax @

B [IpousBogHas 3 0 0 O
CTENIEHHON (QYHKIMH n- 0 0 O
CTENEHU 0 0 O

r ITepBoobpaznas 4 x+C
eIMHUIIBI

3anumure BoiIOpaHHble HMQPHI MO COOTBETCTBYIIIUMU OYKBaMMu:

A b B r

5. Jlomosinute ¢pa3sy: ... QyHKIMU B TOUKE x, HA3BIBAETCS IIPEAe] OTHOLIEHUS

npuparnieHusi GyHKIIUN B 3TOU TOYKE K MPUPAIEHUIO apTyMEHTa IIPH CTPEMIICHUH
MpUpalIEHUs apryMEHTa K HYJI0, €CJIA 3TOT MPeJei CYIIeCTBYET U KOHEUEH.

6. Jdomoanute ppasy: Ou3nyecKHil CMBICI IPOU3BOAHON 3aKII0YAETCSA B TOM, YTO OHA
MOKa3bIBACT ... H3MEHEHHUS BeJIMYMHbI BO BpeMEHH WJIH B 3aBUCHUMOCTH OT JAPYrHUX
mapamMeTpos.

7. [domosnute ¢ppa3zy: ['eomeTpuyueckuii CMbICT TPOU3BOIHOM 3aKITHOYAETCS B TOM,

YTO 3HAYeHHEe NPOM3BOAHOM (PYHKIUH B TOYKE x, PABHO ... yIJIa HAKJIOHA

KacaTeJbHOM, NPOBEAEHHOM K rpaduKy 3T0i (PYHKIMH B TOUKE X, .

8. Jlomosanute ¢pa3dy: MHokeCcTBO BcexX MepBO0Opa3HbIX (YHKIIUH, TO €CTh PYHKIIUMN,
MPOU3BOHAS OT KOTOPBIX PaBHA UCXOTHOW PYHKITUU-ITO ...




9. IIpoumnTaiiTe TEKCT, BbIOEPHTE OANH MPABUJILHBI OTBET.
o 3
Haiinure npoussonuyto y = (2 + 3x)

1) 27(2+3x)°
2) 8+9x°

3) 6x° +6x
4) 5x°

OTBerT.

10. MpouuTaiite TeKCT, BbiIGepuUTe BCe NpaBuabHble OTBETbI. ponu3BoAHaA GYHKLUUM § = Jx, 8

TOYKe x = 25

11. MpouuTaiiTe TEKCT N YCTAHOBUTE NOC/Ae[0BaTe/IbHOCTb. PacnonoXxurte unucna B nopagke

y6biBaHnA npousBoaHOl GyHKLuMM ) =In x B Toukax

1) x=5
2) x=
3) x=
4) x=10

3anummre COOTBETCTBYIOIIYIO TOCIEIOBATENBHOCTD QP CIeBa HAIPABO:

12. MpouuTtaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

K kaxmoii mo3uumu, JAaHHOM B JIeBOM CTO0JI0OIE, MOA0epUTEe COOTBETCTBYHIIYIO

MO3UIUI0 U3 MPABOBOI0 CTOJI0LA.

3anaua OTtBer
Al JlnaronaapHast 1 4 5
MaTpuIa 2 6
0 3
b Enunuunas 2 0 0
MaTpHuIa 2 0
0 3
B TpeyronpHas 3 0 0
MaTpuiia 0 0
0 0
r Hynesas maTpuna 4 0 0
1 0
0 1

3anumure BoIOpaHHble HM(PHI MO COOTBETCTBYIIIUMU OYKBaMM:

A

b

B

r

13. Jlomosnure ¢ppasy: I'eomeTpuueckuii CMbICJI OIIPeIeJIEHHOI0
HHTerpaJia 3aKIodaeTcs B TOM, YTO OH YHCIICHHO PaBEH ... KPUBOJIMHEHHOM TpareIuu,

orpaHnyeHHOU rpadukoM GpyHKIMHU y = f(X), OChto abcuuce, MPSIMBIMU X = a U X = b.
14. Tomosinute (ppasy: Marpuua, Bce 371€MEHTEI KOTOPOU paBHBI HYJIIO, HA3BIBACTCA ...

MaTpULIEH.




15. lonosinuTe (ppa3y: KoMiuieKCHbIe YHUCIA- 3TO YKCIIA, KOTOPBIE COCTOST U3 JIBYX
YacTeu: ... U MHUMOM.

16. Jlomosiaute ¢ppasy: OyHkius Bo3pacTaeT Ha HEKOTOPOM MHTEpBAJe, eciin €€
MPOU3BOJHASA ... BO BCEX TOUKAX 3TOr0 UHTEpPBaja

17. IlpouuTaiiTe TeKCT, BbIOEpUTE OAMH NPABWILHBIH OTBET.

Haiiti pa3HOCTh KOMIUIEKCHBIX YUCEN Z, —Z,, ecin Z, =931, z, =1+7i
1) 14

2) 14i

3) 8 —101i

4) &

OtBer.

18. IIpouuTaiiTe TeKcT, BEIOEPHUTE BCe NMPaBHIbLHBIE 0TBeThl. Kakue BUABI onmpeneanTesiei
MATPHUIBI CYLIECTBYIOT:
1) Ompenemurens Komm
2) Ompenenutens n-oro MOpsaAKa
3) Onpenenurensb KBaapara
4) Onpenenutens Banaepmonaa
OrtBert.
19. MpouuTtaiiTe TEKCT U YCTAHOBUTE NOC/e[0BaTe/IbHOCTb. PacnonoXure no Bo3pacTaHUIo
AeNCTBUTENIbHOM YaCcTU KOMNIEKCHOTO Yucna:

5 z=i-5
6) z=2+3i
7y z=5-20Q
8) z=6-0i

3anumure COOTBCTCTBYIOIIYIO ITOCJIICAOBATCIIbBHOCTD HI/I(i)p CJICBA HAIIPABO:

20. MpouunTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE.
K kaxnmoii mo3uumu, JAHHOM B JIeBOM CTO0JI0OIE, MOA0epUTe COOTBETCTBYIIIYIO
MO3UIUI0 U3 MPABOBOI0 CTOJI0LA.

3agaua OtBert
A y=Inx 1 y'=0
b y=/x 2 1
y==

X
B y=x 3 e 1

24x
3anumure BoIOpaHHble HMQPHI MO COOTBETCTBYIIIUMHU OYKBaMMu:
A b B r

21. lonmonnTe ppasy: Ecinu BrOpas nponsBoHas OTpULATENbHA, IPaUK QYHKIMH ... , @

KacaTeJIbHBIE JISKAT HaJl TpaduKoM.

22. Tomosinute ppasy: (uaroHajbHass MaTpPULA- 3TO ... MATPULIA, Y KOTOPOU Bce
3JIEMEHTBI, PACIIOJI0KEHHBIE BHE TJIABHOW AMAaroHaJId, paBHbI HYJIO.

23. Tomostaute ¢ppasy: ... IpOU3BOIHAS U3MEPSET, KAK U3MEHSIETCS CKOPOCTh M3MEHEHUSI
BEJIMYUHBI.

24. Jlomoanure ¢ppasy: Onepanus, IIpH KOTOPOU OTIACIBHO CKIAALIBAIOTCS JCHCTBUTCILHBIC
Y MHUMBIE YaCTH KOMILJIEKCHBIX YHCEJI- TO ... KOMILIEKCHBIX YHCeJI.




KJi1104u k onieHUBaHHM IO

Ne Bepnblii oTBeT Kpurepun
3a/1aHusl
1. 3) 1 6 — nommoe npasunvrHoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
2. 1),2),3) 1 6 — nomwoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
3. 3),4),1),2) 1l 6 — nomwoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
4, A b B 1 6 — noanoe npasgunvHoe
3 1 2 coomeemcmaue;
0 6 — ocmanvuble cayuau
5. [IponsBogHas 1 6 — noanoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
6. CKOPOCTH 1l 6 — noamoe npasunvroe
coomeemcmeue;
0 6 — ocmanvhble cayuau
7. TaHTEHCY 1l 6 — noamoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
8. HEOIpeIeICHHBIA HHTErpajl 1l 6 — noamoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
9. 1) 1 6 - nonmoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
10. 1),2),3) 1 6 - nonmoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
11. 3),2),1),4) 1l 6 — nomwoe npasunvroe
coomeemcmeue;
0 6 — ocmanvuble cayuau
12. A b B 1l 6 — noaHoe npasuibHoe
2 4 1 coomeemcmeue;
0 6 — ocmanvHvle cryyau
13. TUIOIIIA A 1 6 — noamoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
14. HYJIEBOU 2 6 — noaHblll NPABUIbHLIU
omeem,
1 6 — ooun u3 npasurbHbLIX
0meemos He YKA3aH;
0 6 — ocmanvuble cayuau
15. JIEUCTBUTEIILHOM 2 6 — noamvill NpasusibHblil
omeem,
1 6 — ooun u3 npasurbHbLIX
0mMBemos He YKA3aH;
0 6 — ocmanvhble cayuau
16. JUTMHA 2 6 — noaHbll NPABUIbHLIU

omeem;




1 6 — ooun u3 npasurbHbLIX
0meemos He YKa3aH,
0 6 — ocmanvHvle cryyau
17. 3) 1 6 — nonnmoe npasuibHoe
coomeemcmeaue;
0 6 — ocmanvuble cayuau
18. 1),2),4) 1 6 — nonmoe npasuibHoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
19. 1),2),3),4) 1l 6 — nommoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
20. A b r 1l 6 — noaHoe npasuibHoe
2 3 1 coomeemcmeue;
0 6 — ocmanvHvle cryyau
21. BBIITYKJI BEPX 1 6 — noanoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvHvle cryyau
22. KBaJpaTHas 1 6 - noanoe npasunvHoe
coomeemcmeue;
0 6 — ocmanvhble cayuau
23. BTOpAast 1 6 — noanoe npasunvhoe
coomeemcmeue;
0 6 — ocmanvuble cayuau
24, cyMma 1l 6 — nommoe npasunvroe
coomeemcmeue;
0 6 — ocmanvHvle cryyau

HNHcTpyKkuus 0 BHINOJHEHUIO TeCTA

Ne TecToBOro 3a1aHUS

YpOBEHb CIOKHOCTH

1-3,9-11,17-19 0a30BHIl
4,20,12 TTOBBIIIICHHBIN
5-8, 13-16, 21-24, BBICOKHI

Kputepuu oniennBanus

Ne TecToBOrO 3a1aHUS

KonnuectBo 6amios

1-4,9-12, 17-19

OTBETOM OlleHUBaeTcs 1
0aJyIoM; HEBEPHBIM OTBET WIIH
ero orcyrcreue — () OaoB.

IlonHoE coBmaacHUE C BCPHBIM

5-8, 13-16, 21-24

OlIEHUBaeTCs 3

Oaytamu; eciy JoIyIeHa
OJHa OIHNOKa/HETOYHOCTh
/OTBET MPaBUIIbHBIN, HO HE
MOJIHBIN — 1 Ga,

€CJIH AOMYIIEHO 00ee OTHOM

/ oTBeT oTCyTCTBYeT — ()
0aJuIoB.

[lonHplii  HpaBUIBHBIA ~ OTBET

OLIHNOKH / OTBET HENPAaBUIbHBIN

3aJaHuC




KonunuectBo 0amios Orenka
39-48 5
29-38 4
19-28 3
0-18 2

Bpems BeinosniHeHUs 3a1aHus - 84 MUHYT.

4 Cucrema oneHuBanus kKomiuiekTa @OC Tekymero KOHTpoJsi 1 MPOMeKyTOYHO
aTTecTaluu

[Tpu onleHMBaHUU TMPAKTHYECKON U CaAMOCTOSITENLHON paOdOThl 1 POPM IMPOMEKYTOUHOM
aTTeCTAllUU CTYJECHTA YYUTHIBAETCS CIEAYIOLIEE:

- KQ4eCTBO BBINOJIHEHUS TPAKTUYECKON YacTu padoThI;

- KauecTBO 0(OpMIIEHUS OTYETA 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI IIPU 3alUTE paOOTHI.

Kax b1l BuJ paboThl OLIECHUBAETCS 110 MATH OaIbHOM HIKaJe.

«5» (0TIIMYHO) — 3a INIYOOKOE U MOJHOE OBJAJACHUE COAEpKAHUEM yueOHOro MaTepuana,
B KOTOpPOM oOOydarouiuiics CBOOOJHO M YBEPEHHO OpPUEHTHPYETCs; 3a YyMEHHE NPAaKTUYECKU
IPUMEHSTh TEOPETUUECKHE 3HAHMSI, BBICKAa3bIBaTh 1 OOOCHOBBIBATh CBOM CyXAeHMs. OLeHKa «5»
(OTJIIMYHO) MpenoaraeT rpaMOTHOE U JIOTHYHOE U3JI0KEHUE OTBETA.

«4» (xopowo) — eciau OOy4arolMiicsi MOJTHO OCBOWMJI Y4eOHBIM Marepuall, BiaaeeT
HAy4YHO-NIOHATHIHBIM aNllapaToOM, OPHUEHTHPYETCd B M3YYEHHOM Marepualle, OCO3HaHHO
IPUMEHSIET TEOPETUUECKUE 3HAHUS HA IPAKTHKE, TPAMOTHO M3JIaraeT OTBET, HO COAEp:KAHUE U
(dopma oTBETa UMEIOT OT/EIbHbIE HETOUHOCTH.

«3» (YAOBIETBOPUTENBHO) — €CJIM O0yJarouiuiicss 0OHapyXUBAaeT 3HAHUE M NOHMMAaHUE
OCHOBHBIX TOJOXEHUH yuyeOHOro MaTepualla, HO M3JaraeT €ro HErMoJHO, HEelocCleA0BaTeNbHO,
JIOTIYCKaeT HETOYHOCTH, B NPUMEHEHMHM TEOPETUUYECKUX 3HAHUN TNpPU OTBETE HAa IPAKTUKO-
OpPHEHTHPOBAaHHBIE BOIIPOCHI; HE YMEET 10Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXIECHUS.

«2»  (HEyIOBIETBOPUTEIBHO) — €cld OOydYallIHMiici HMEEeT pa3po3HEHHBIE,
OeccucTeMHbIE 3HAHUS, JOMYyCKAaeT OMIMOKH B ONpeleNeHUHM 0a30BbIX MOHATHUH, HCKa)XaeT UX
CMBICJI; HE MOXKET ITPAKTUUECKH IPUMEHATh TEOPETUUECKUE 3HAHUS.

Kpurepun oueHuBaHusi MPAKTHYECKUX PadoT.

[TpakTnueckast paboTa OLIEHUBAETCS MAaKCUMAIbHO OLIEHKOU «5» (OTJIMYHO).

Kaxnoe 3aaHue olleHUBaeTCd MaKCUMAJIbHO OLIEHKOH «5» (OTIMYHO).

ITo pe3ynbTaTram OLIEHUBAaHUA BCEX 3aJaHUN OLIEHKA COOTBETCTBYET CPEAHEM.

Kpurepun onieHUBaHMsI pEIICHUN 3a1a4.

«5» (OTJIIMYHO) — COCTaBJIEH NPABUJIIBHBIA AJTOPUTM pPELICHUS 3aJauM, B JOTHYECKOM
paccyXJ€HUH, B BBIOOpE HOPMAaTHUBHBIX MCTOUHUKOB M PEIICHUU HET OUIMOOK, MOIy4eH BEPHBIH
OTBET, 33J]a4a PellIeHa palliOHAIIbHBIM CIIOCOOOM.

«4» (XOpoIIO) — COCTaBJIEH NPaBWIBHBIA aJrOPUTM pELICHHs 3aJaud, B JIOTHYECKOM
pacCykI€HHH U PEIIEHUUM HEeT CYIIECTBEHHbIX OHIMOOK; MpaBWIbHO CAENaH BbIOOp
HOPMATHUBHBIX HCTOYHHMKOB; €CTh OOBSCHEHHME pEIleHHs, HO 3a/aya pelleHa HepalMOHaIbHbIM
CII0COOOM MIIM JIOTYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, [TOJIyY€H BEPHBIN OTBET.

«3» (yIOBIETBOPUTENBHO) — 3aJaHME BBIMNOJIHEHO, B JIOTHYECKOM PACCYXJIEHHH HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHbIE OIIMOKM B BBIOOpPE HOPMATHUBHBIX
HCTOYHHUKOB; 33/1aya pelleHa He TOJTHOCThIO UK B 00IIEeM BUJE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurepun oueHuBaHMsI CAMOCTOATEIbHBIX Pa0doT.

Kpurepuu onieHuBaHus penieHUN 3a1ay.

«5» (OTIAMYHO) — COCTaBJIEH MPABUIIBHBIN QJITOPUTM pELICHHs 3aJadyH, B JIOTHYECKOM
paccyXJeHUHU, B BbIOOpE HOPMATHUBHBIX UCTOYHUKOB U PEIIEHUHU HET OIIMOOK, OJy4yeH BEPHBIN



OTBET, 3aj]a4a pelieHa paloHAIBHBIM CIIOCOOOM.

«4» (Xopomio) — cOoCTaBJ€H MPAaBWJIbHBIN aNrOpUTM pELICHHUS 33/Jayd, B JOTHYECKOM
pPacCyXKJI€HUM ¢ PEIIEHHMH HET CYIIECTBEHHBIX OMIMOOK; MpaBWIBHO CHAEJIaH BBIOOD
HOPMAaTHUBHBIX MCTOYHUKOB; €CTh OOBSCHEHHUE pEIleHHUs, HO 3a/aya pellieHa HepalroHaIbHbIM
CII0COOOM MIIM JIOTIYILEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK, ITOJIy4€H BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIBHO) — 3aJaHHE BBINOJIHEHO, B JIOTHYECKOM PACCYXJACHUHU HET
CYILIECTBEHHBIX OIIMOOK, HO JOIMYIICHBI CYIICCTBEHHbIE OIIMOKM B BBHIOOPE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ]auya pelleHa He MOJIHOCTHIO HIIM B 00IIeM BH/IE.

«2» (HEeyIOBJIETBOPUTEIBHO) — 3a/1a4ya peIIeHa HEMPABUIBHO.

Kpurepun ouneHuBaHMsi KOHTPOJIbHBIX PadoT.

«5» (otmnuno) — pemiero §1-100% 3ananuid.

«4» (xopomio) — pemreHo 61 — 80% 3aganuii.

«3» (y1OBIETBOPUTENBHO) — pemieHo 41 — 60% 3ananuii.

«2» (HEeyIOBIETBOPUTENHHO) — perieHo Menee 40% 3amanui.

Kpurepun onieHUBaHNS NTOT0OBO KOHTPOJILHON padoThI.

— BbInosiHeHsI paBuwiIbHO 80 — 100% 3aganuii — oueHka «oTIHIHOY (5);

—  BBINOJHEHBI MpaBmIbHO 60 — 79% 3amanuii — orieHKa «xopoio» (4);

—  BBINOJHEHBI NPaBMWIbHO 45 — 59% 3amanuii — oneHKa «yIOBIECTBOPUTEIBHOY (3);

—  BBINOJHEHBI NPaBWIbHO 35 — 44% 3agaHuii — OlleHKA «HEYIOBIECTBOPUTEIHHOY (2).



