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1. MACIIOPT PABOYEM ITPOT'PAMMbBI YUEBHOM JIUCHUTLIAHBI

1.1. Obnacms npumenenus npozpammeol

PabGouas mporpamma yueOno#l mucuumivabel EH.01 DnemenTsl BbICHIEH MaTeMaTHUKU
SBJISIETCSI YACThIO MPOrPaMMBbI MOATOTOBKU CHELUATMCTOB CPEIHErO 3BEHA B COOTBETCTBUU C
®I'OC CIIO no cneunansHocTH 09.02.07 MTHPOpManmOHHBIE CUCTEMBI U TPOIPAMMUPOBAHUE.

1.2. Mecmo yueoHoul oucuyuniunwvl 6 CMPYKHype RPOPAMMbL HOO20MOBKU CHEYUATUCTO8
CpeoHezo 36eHa:

VYyeOHasi TUCUUIUIMHA OTHOCUTCS K MAaTEMaTHYECKOMY M €CTECTBEHHOHAYYHOMY LIUKILY
npodeccronanbHoi moarotosku I111.

st OCBOEHMSI AUCIHUIUIMHBI OOYYaloOIIMECs] UCIONb3YIOT 3HAHUS, YMEHUS U HaBBIKH,
chopmupoBaHHble pu u3ydeHun aucuuiuinael Y /(.01 MaTtematuka.

CopepxaHue AUCUMILTUHBI I0JKHO ObITh OPUEHTUPOBAHO HA MOJArOTOBKY 00yUYarOIIUXCs
1o 6a30BOM M yriIyOJIEHHOH MOATOTOBKE K OCBOEHUIO Mpodeccuonanbubix Moayneid OITOIT o
cnenuansHoctu 09.02.07 MudopmanmoHHble CUCTEMBbI U MPOTPAMMHPOBAHHE U OBJIAJACHHUIO
npodeccronaabHbiMu KoMieTeHussMu (I1K).

1.3. Ilenu u 3a0auu y4yeOHOU OUCUUNIAUHBI — MPEOOBAHUA K Pe3YTbmMaAmam O0C80eHU
OUCUUNTITUHDBL:

B pesynbrare u3ydenus o0s3aTeaIbHON YacTH YU4eOHOTO ITUKIIA JUCITUTIIMHBI 00yUYatOIHACs
JIOJIKEH: YMETh!

- BBITMIOJIHATH OTEpaIliy HaJl MAaTPUIIAMH U peliaTh CUCTEMbI JIMHEHHBIX YPaBHEHUI;

- pelath 3a/1a4u, UCTIOIb3Ysl YPAaBHEHHI TIPSIMBIX U KPUBBIX BTOPOTO TOPsJIKA HA TUIOCKOCTH;
- IPUMEHSTh METO/1bI U PepeHInaTbHOTO U UHTErPAIbHOTO UCUNCIICHHUS;

- pemiath nuddepeHuanbHbIe ypaBHEHUS,

- MOJIb30BATHCS MOHATUSAMU TEOPUH KOMIUIEKCHBIX YUCEI

3HATh!

- OCHOBBI MAaTEMaTUYECKOTO aHalIN3a, TUHEHHOW anreOpbl U aHATMTUYECKON reOMEeTpuUH;

- OCHOBBI UG hepeHIInaNbHOIO U HHTErPajIbHOTO UCYUCIICHHUS,

- OCHOBBI TE€OPUH KOMITJIEKCHBIX YHUCEIL.

HMETh NPAKTUYECKHUI ONBIT (BJIAJETh):

- HCTOJB30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHHs B TPO(PECCHOHAIBHOM ACSITEIHPHOCTH M
MOBCEJHEBHOM JKM3HU [JI1 TOCTPOCHHUS UM HCCIEIOBaHUSA MPOCTEUIIMX MaTEeMaTHYECKUX
MO/IEJIEN C MOMOIIBIO CUCTEM JIMHEUHBIXYPaBHEHHM;

- MCIIOJB30BaTh OCHOBHBIC TMOJOXEHUS KIACCUYECKUX pa3eioB MaTeMaTUYECKONW HAYyKH,
0a30BbIC MJICU U METOJBI MAaTEMaTHIECKOT0 aHaIK3a sl PEIIeHUs 3a7a4 B TpoQecCHOHATBHOMN
NIESITCIIBHOCTH;

- UCIIOJIb30BAThOCHOBHBICTIONOKEHUSI ~ TCOPUM  KOMIUIEKCHBIX ~ YHCENl I peIICHUs
MPAaKTUYECKUX 33/1a4 B JCATEIHLHOCTH.

- ICTI0JIb30BaTh OCHOBHBIE MOJIOKEHUS TU(PPepeHIINATBLHOTO0 HCUUCIICHUS B TPOeCCHOHATBHOMN
NESATEILHOCTH JUIS PEIICHHWs] TPHKIAJHBIX 3aJad Ha HCIOJIb30BaHWE TMpaBWwiI U (GopMyn
mudepeHIMpoBaHNs; Ha HaHOOJIBIIME W HAMMEHBIIINE 3HAYCHHS, HA HAXOXKJIEHUE CKOPOCTH U
YCKOPEHUS; Ha HCCIIeIOBaHNE (PYHKIIMOHATBHBIX3aBUCHMOCTEH

- IPUMEHSITh OCHOBHBIE METO/Ibl HHTETPAIbHOTO UCUUCIICHUS JJIs1 BBITIOJTHEHUS

YHCJICHHBIX PACUYETOB B JEATEILHOCTH.

MaxkcumanbHasi yaeOHasi Harpy3ka oOyyatomierocst 122 gaca, B Tom uucie:
- oOs3aTenbHas ayIMTOpHast yueOHasi Harpy3ka odydaromerocs 122 yaca.
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1.4. Ilepeuenwv

gopmupyemvix Komnemenyuit)
OOyuaromuiicss JOJKEH 00J1afaTh OOUIMMU KOMIETEHIUAMH, BKIIIOYAIONIUMU B CeOs
CIOCOOHOCTB:!
OK 1. Beibupats criocoOsl penieHus 3a1ad npoheccuoHaIbHON JESTENbHOCTH, TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM.
OK 05. OcymiecTBiATh YCTHYIO M MMCBbMEHHYIO KOMMYHHMKAIIMIO HA FOCYIapCTBEHHOM SI3BIKE C
Y4ETOM OCOOEHHOCTEN COLIMATIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

niaanupyembsvlx pesyiomamoe oﬁyuenuﬂ no 0ucuunﬂuue (nepeueub

Hu- B pesynbrare uzyueHusi y1e0HON JUCHUILUIUHBI 00y4alonuecst J0JKHbI
Ne | jeke
Conep:xanue .
M. | KoMm- KOMITeTEHIH SHATE yMeTh NMPAKTHYECKHU i ONBIT
. | mereH (BJ1a€TD)
-I[UH
1. | OK1 | Beibupath ciocoOs OCHOBBI BBIMOJIHATH ONEPAIMU HaJl | TIOHUMATh U MPUMEHSTh
peleHus 3ana4d MaTeMaTH4eCcKOro MaTpHLIAMH ¥ peliaTh B Npo(hecCuOHAITbHOM
npodeccuoHaTBHOM aHanu3a, JTMHEHHON CHUCTEMBI JIMHEHHBIX JIEATEIIbHOCTH
JIeATENTLHOCTH, anreOpsl 1 ypaBHEHHH. COBPEMEHHBIN
MPUMEHHUTEBHO K AHAJTUTHYCCKON Pemars 3a1aumn, MaTeMaTH4ecKui
Pa3IUYHBIM TrEOMETPHH. UCIIONIB3Ys YPABHEHUS anrmapar; pa3BHBaTh
KOHTEKCTaM OCHOBBI MPSAMBIX U KPUBBIX CIOCOOHOCTH J€NaTh
2 | OK5 | OcymiecTBiasiTh TuddepeHInaTbHOro U BTOPOr'O TIOPSIIKA Ha BKJIaJl B IMYHOCTHBIN
YCTHYIO H MHTETPAIBHOTO TUTOCKOCTH. POCT M MOBBILIEHHE
MUCBMEHHYIO HCUUCIICHUS ITpumensTH METOMBI s dekruBHOCTUIIPODECC
KOMMYHHKAIIHIO Ha JuddepeHIHaTBHOTO U HOHAJILHON
rocyapCTBEHHOM MHTETPaIBHOrO JIEATELHOCTH -
SI3BIKE C YYETOM WCYHCIICHUS. KPUTHYECKU
ocoOeHHOCTeH Pemate IIEPEOCMBICITUBATh
COIIMAJILHOTO U nuddepeHIraTbHbIC HAKOIUICHHBIHN OIIBIT, -
KYJIBTYPHOTO ypaBHEHHUS YUUTBIBATH
KOHTEKCTa COBPEMEHHbBIE
TEHJICHI[UH PA3BUTHS
[IPUKIIAHOM
MaTEeMaTHKH B
npoeccroHAILHOM
JIeSTeIbHOCTH




2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCHUILJINHBI

2.1. O6vem yueoHnoii OucyuniuHsl U 6UObl y4eOHOU padonvl

Bup yueOHol qeATe1bHOCTH 3 cemecTp
MakcumajbHasi ydeOHas Harpy3ka (Bcero) 122
Oo0s3aTesbHAsA ayIuTOpHasi yyeOHas Harpy3ka (Bcero) 122
JIEKIIUH 74
MIPaKTUYECKUE 3aHATH 48
Hrorosas arrectanus JK3aMeH

2.2. Cmpykmypa oucuyuniumnsl

KosmnvecTBo ayiuTOPHBIX

qacoB
Hauvenosanue pasienos u rem Bcero Teopernueckoe | IlpakTHyeckne
o0yuenue 3aHATHA
Pa3zaen 1. OcHOBBI TEOPUM KOMILJIEKCHBIX YH CeJ 10 6 4
Paznen 2. Teopus npeaenos 10 6 4
Paszleu.n 3.£Iu(1)(1)epeﬂun“aﬂbnoe HcducIenue byHkumu 10 6 4
OJHO¥ 1eiiCTBUTEJILHOI epeMeHH oM
Pagzle.n 4. I/IHTeEpaJILHoe HCIHCICHHE (pynkuuu onHoM 10 6 4
AelicTBUTEIbHON MepeMeHHOoM
Pazpen S. )In(!)cl)epemmaﬂbﬂoe HCcYHCJIeHue (QYHKIMH 10 6 4
HECKOJILKHX /Il CTBUTEJILHBIX MepeMeHHbIX
Pa3pean 6. I/IHTe“rpa.nbﬂoe ucymucjieHue PyHKIuu 10 6 4
HECKOJILKHX /IeliCTBUTEJbHBIX MepeMeHHbIX
Paznen 7. Teopusi psitos 10 6 4
Paznen 8. O0bikHOBeHHBIE A (depeHInATbHbIE 10 6 4
yYpaBHeHUsl
Paznen 9. MaTpuibl M onpeaeTuTeIn 10 6 4
Paznen 10. CucreMbl JUHEHHBIX YPaBHEHUH 10 6 4
Paznen 11. BekTopbl 1 1elicTBUS ¢ HIMH 10 6 4
Paznen 12. AHaJMTHYeCKasi FeOMeTPHs Ha IJIOCKOCTH 12 8 4
nUTOoro 122 74 48




2.3. Temamuueckuii nian u cooepiicanue y4eoHou OUCYURIUHDL

Conep:xanue y4eOHOr0 MaTepHnaJa, JJabopaTopHeie padoThl U

HanMeHm;a;l:& pasjesios NMpaKkTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa ?{gjc’gr zgzzgﬁl;
ol0yuarmmxcs, KypcoBasi padora (IIpoeKr)
Pasgenl. (OcHOBBI TEOPUHM KOMILIEKCHBIX YK Ce 10
Tema 1.1 KommnekcHoe Conep:xanue yueOHOI0 MaTepuaJia 4
4HCII0 1 | [onsiTre 1 GOPMBI 3aIMCH KOMIIJIEKCHOTO YHCIIa 4
IIpakTHyeckue 3aHATHA: 2
1| JleiicTBHS C KOMIUIEKCHBIMH YHCIIAMH 2 23
Tema 1.2 Conep:xaHue y4eOHOr0 MaTepuasa 2 '
I'eomerpuueckoe 1 | I'eomerprueckoe n300pakeHne KOMIJIEKCHBIX YHCEI 2
U300paXkeHHe KOMIUIEKCHBIX | TIpakTHYecKHe 3aHSTHS: 2
Yucen 1| 'eomeTpuueckoe n300paxKeHNe KOMIUIEKCHBIX YUCE 2
Pa3znen 2. Teopus mpenenon 10
Tema 2.1 Conep:xanne y4eGHOro MaTepuajia 2
Hucrnobie 1| Ipenen ¢pyskimu. CBONCTBA MPECTIOB
TIOCJIE/I0BATENILHOCTH.
[penen ¢pynkmu. CpoiictBa 2
TIPEJICIIOB
Tema 2.2 Conep:xkaHue y4eOHOr0 MaTepuasa 2
3amMeuaTenbHbIC IPEeIIbl, 1| 3ameuatensHble npenensl. HeonpenenenHocTH 2 2
packphITHE IIpakTHyecKkne 3aHATHS 2
HEOIPE/IeTICHHOCTEH 1 | Beluncnenue npeenos 2
Tema 2.3 Cojaep:xkanue yueOHOro MaTepuajia 2
OmHOCTOPOHHUE TIPEIEINbI, 1 | OpHOCTOpOHHUE NIpeenbl. TOYKH pa3pbiBa 2
Knaccuukaus Touex IpakTHYecKHe 3aHATHS 2
paspsiBa 1 | BoluunciieHne npezesioB U onpeeneHre TOUeK pa3phIBOB 2
Pasnen 3 IuddepenunanbHoe ncyucjieHne (PYHKIUH OTHOM AelicTBUTEIbHOI NepeMeHHoM 10
Tema 3.1 Cojaep:xkanue yueOHOro MaTepuajia 2
Onpezenenue nponssosoil | 1| Onpenenenue npou3BoHOI 2
Tema 3.2 Conep:xaHue y4yeOHOIro MaTepuaa 2
Hponssoamsie 1 1 | TpousBonnkle 1 aud)epeHIHaTBl BBICIINX TOPSIKOB 2
muddepentmanbt BbCIIIX TpakTHyecKue 3aHATHS
TIOpA/IKkOB 1 | Beramcienie nponsBoHbIX 1 A(depenIuanos Bhicimx 2 2,3
HOPSIIKOB
Tema 3.3 Conep:kaHue y4eOHOIr0 MaTepuaJa 2
ITonHoOE uccnenoBanue 1 | [onHoe uccnenopanue QyHKIUN 2
¢ynxuuu. Ioctpoenue IIpakTHYecKkue 3aHATHSA 2
rpaQuKoB 1| UccnepoBanue u noctpoeHue rpadukon 2
Pa3znen 4 HHTerpanbHoe ucyucjeHHe PYHKIUM OTHOM AeificTBUTEIBLHOI MepeMeHHOo| 10
Tema 4.1 Conep:xaHue y4eOHOIr0 MaTepuaJa 2 2
Heompenenennslii u 1| Hurerpan u ero cBoiicraa
OIIpeIeTIEHHbIN HHTErpal U 2
€ro CBOMCTBA
Tema 4.2 Conep:xaHue y4eOHOIr0 MaTepuaJa 2
HecoGcrBennbie unterpansl | 1| HecoGcTBeHHbIE HHTETpATTBI 2
¢ OECKOHEUYHBIMU npeaciaMu IIpakTHYecKHe 3aHATUSA 2
HHTErPUPOBAHNS 1| Beruucnenne HecOOCTBEHHBIX HHTETPAIOB 2
Tema 4.3 Conep:kaHue y4eOHOr0 MaTepuaa 2
Boruncnenue onpeneneHubix | 1 | OmnpeneneHHbIe HHTETPAIBI U UX IPUMEHEHHE 2
uHTerpainos. [Ipumenenne IpakTHyecKkue 3aHATUS 2
OIIPCICTICHHBIX HHTCIPAJIOB 1| Beruucnenne onpeneneHHbIX HHTETPaIoB 2
Paznen 5 [uddepenuuaibHoe ucuucienne GyHKIUM HECKOIbKUX IeCTBUTEIBHBIX 10
nepeMeHHBIX
Tema 5.1 Conep:xaHue y4eOHOro MaTepuaa 2
[Npenen u HEMPEPBIBHOCTH 1| Ilpenen u HeMPepHIBHOCTD (DYHKIIMH HECKOJIBKHX MEPEMEHHBIX
(GYHKIMH HECKOIBKUX 2
TIepeMEeHHBIX
Tema 5.2 Conep:xaHue y4eOHOro MaTepuaia 2,3
YacTHble MPOU3BOJIHEIE. 1| Yacrroe o
Huddepenmpyemocts POHSBOHEIC
IIpakTHyeckne 3aHATHSA 2




(YHKIMN HECKOJIBKHX 1| Ompenenenne mupdpepennmana GyHKINH HECKOIBKUX
TIepeMEHHBIX TIepeMEHHBIX
Tema 5.3 Conep:xanue yueOHOI0 MaTepuaJia 2
[Ipon3BogHbIE BBICIINX 1 | [TponsBomHbIe 1 U QepeHIraNbl BEICIINX NOPSAKOB 2
HOPSIIKOB U IMpakTuyecKkue 3aHATHS 2 2,3
A depeHIMabl BBICIINX 1| Ompenenenue npon3BoaHBIX U TU(depeHIINaIOB BEICIINX )
TOPsTKOB NOPsIIKOB
Pazgen 6 HHTerpanbHoe ncuuciaeHne (PYHKIMH HECKOJIBKUX JeHCTBUTEIbHBIX 10
nepeMeHHbIX
Tema 6.1 Coaep:xkanue yueOHOr0 MaTepuajia 2
JIBOliHBIE MHTETPAJIBI U UX 1| JIBoiiHble HHTErpajIbl U UX CBOMCTBA )
CBOMCTBa
Tema 6.2 Coaep:xkanue yueOHOr0 MaTepuajia 2
[ToBTOpHBIE HHTETPAIIBI 1 | HoBTopHbIe MHTErpaIBI 2
IIpakTHyeckue 3aHATHSA 2 2,3
1 | BrlunciieHne MoBTOPHBIX HHTETPAJIOB 2
Tema 6.3 Cojaep:xkanue yueOHOro MaTepuajia 2
[punoxenue JBONHBIX 1| [TpunoxeHue JBONHBIX HHTETPAJIOB 2
UHTErpajoB IIpakTHYecKkne 3aHATHS 2
1| TlpunoxxeHue ABOMHBIX HHTETPAJIOB 2
Paznen7 Teopus psajioB 10
Tema 7.1 Cojaep:xkanue yueOHOr0 MaTepuajia 2
Huddepennmanbaeie 1| duddepennmanbable ypaBHEHHS NEPBOTO MOPSIIKa 2
ypaBHEHHMSI IIEPBOTO MOPSIIKA
Tema 7.2 Cojaep:xkanue yueOHOro MaTepuajia 2
D yHKIIMOHAJIbHbIE ll(DyHKuHOHanLHmeerneHOBaTeanOCTHI1pﬂﬂbl 2
MOCICA0BATCIIPHOCTH U IlpakTHYecKkue 3aHATHS 2
psiabl 1| Brlunciienre QpyHKIMOHAIBHBIX TOCIE0BATEIBHOCTEN 1 2 2,3
pAIOB
Tema 7.3 Coaep:xkaHue yueOHOro MaTepuajia 2
Vccnenosanne cxomumoctn | 1| CxozmmmocTsb psiio 2
psinos IIpakTHYecKue 3aHATHSA 2
1| HccnenoBanue cXxoOqUMOCTH PsiIOB 2
Pa3znen 8 OO0bikHOBeHHBIE M (DepeHInaNbHbIe YPABHEHUS 10
Tema 8.1 Conep:xaHue y4eOHOr0 MaTepuaJa 2
Ob6mree u yactHoe pemieHne | 1| O6uiee u yactHoe perienue audGepeHIuaibHbIX YPaBHEHUH
i depeHInanbHbIX 2
ypaBHEHUH
Tema 8.2 Conep:xaHue y4eOHOIr0 MaTepuaJa 2
Huddepennmanbabie 1 | Juddepennmanbabie ypaBHEHHUS 2-T0 TOPSAKA 2
YPaBHEHHS 2-T0 MOpsIIKa IIpakTHYecKkue 3aHATHSA 2 2
1| Pewenue muddepeHnnanbHpIX ypaBHEHHH 2-TO MOpsSAKa 2
Tema 8.3 Conep:xkanue yueOHOro MaTepuaja 2
Pemenne 1| Pemenue auddepeHnmatbHBIX ypaBHEH I 2-T0 MOPSIKA 2
mudpepeHImanbHbIX TpakTHyecKne 3aHATHS 2
YpaBHEHHH 2-T0 nopsijika 1| Pewenne muddepeHranbHbIX YpaBHeHUH 2-T0 MOpsiaKa 2
Paznen 9 Matpuubl ¥ onpeneuTean 10
Tema 9.1 Conep:xkaHue yueOHOr o MaTepuajia 2
[TonsiTie MaTpuubl. 1 Martpuua. JleiictBusa Hag MaTpuLuaMu 2
JeiicTBus Hal MaTpULIAMH
Tema 9.2 Conep:xaHue y4eOHOr0 MaTepuaJa 2
Omnpenenurens MaTPULBI 1| Onpenenurens MaTpwis! 2
IIpakTHyecKue 3aHATHH 2 2,3
1| Beluucienue onpeaenuTens MaTpuilbl 2
Tema 9.3 Conep:xaHue y4eOHOro MaTepuaJa 2
Obparnas matpumna. Paar 1 | OO6paTHas MaTpuna. Panr MaTpuIis! 2
MaTpHUIIbI IIpakTHYecKue 3aHATHSA 2
1 | Beruncnenne oOpaTHOM MaTpPHIBI U €€ paHra 2
Pa3nena 10 CucreMsbl JUHEHHBIX YPABHEHUH 10
Tema 10.1 Conep:xaHue y4eOHOro MaTepuaa 2
OCHOBHBIE TTOHATHS 1| Cucrema THHEHHBIX ypaBHEHUH 2
CHUCTEMBI JINTHEHHBIX 2,3

YpaBHEHHH




Tema 10.2 Conep:xanue y4eOHOI0 MaTepuaia 2
IIpaBuio penieHus 1 | Crioco0BI penieHus CUCTEM JIMHEWHBIX ypaBHEHHH 2
MIPOU3BOJIHHON CHCTEMBI IpakTHyecKkne 3aHATHSA 2 2,3
JIMHEHHBIX YpaBHCHUH 1| PemeHue cucteM JMHEHHBIX ypaBHEHUN pa3IMYHBIMU 2
criocobamu
Tema 10.3 Conep:xanue yueOHOI0 MaTepuaJia 2
Pemenue cucremsl 1 | Pemienue cucteMsl IMHENHBIX ypaBHEHHH MeTooM ["aycca 2
JMHEWHBIX ypaBHEHHH IpakTH4ecKue 3aHATHS 2
merozoM ['aycca 1| Pemenue cucreMsl TUHENHHBIX ypaBHeHUH meronoM ["aycca 2
Pazgen 11 BekTophl 1 1elicTBES ¢ HUMH 10
Tema 11.1 Coaep:xanue yueOHOr0 MaTepuajia 2
Omnpenenenre BEKTOpA. 1| Bekropsl u onepanuu HaJl HUMU 2
Omnepanyy HaJ| BEKTOpaMH,
HX CBOWCTBA
Tema 11.2 Coaep:xanue yueOHOr0 MaTepuajia 2
Beruncnenue ckanspHoro, 1| CkansipHoe, cMemaHHOE M BEKTOPHOE MPOM3BEIEHHE BEKTOPOB 2
CMEIIaHHOT 0, BEKTOPHOTO IIpakTHyeckue 3aHATHS 2
TIPOU3BCNICHHUS BCKTOPOB 1| Beruucnenue cKanasipHOTO, CMEIIAHHOTO, BEKTOPHOTO 2
TPOU3BE/ICHHS] BEKTOPOB 2,3
Tema 11.3 Cojaep:xkanue yueOHOr0 MaTepuajia 2
[punoxxeHus ckanspHoro, 1| IlpunoxeHus CKaJISIPHOTO, CMELIAHHOTO, BEKTOPHOT'O 2
CMEIIaHHOT 0, BEKTOPHOTO TPOU3BE/ICHHS] BEKTOPOB
TIPOU3BCNICHHUS BCKTOPOB IIpakTHyeckue 3aHATUS 2
1| TlpunoxeHus CKaJISPHOTO, CMELIAHHOTO, BEKTOPHOT'O 2
NPOU3BE/ICHHs] BEKTOPOB
Pasnen 12 AHaJuTH4YecKasi reOMeTPUsl HA IVIOCKOCTH 12
Tema 12.1 Cojaep:xkanue yueOHOr0 MaTepuajia 2
YpaBHEHME IPSIMON Ha 1| YpaBHeHHe IpsSMOIL Ha TIIOCKOCTH 2
TIOCKOCTH
Tema 12.2 Coaep:xkanue yueOHOro MaTepuajia 2
Yron Mexy NpsIMbIMH. 1| Yron mexnay npsmMseIMu. PaccTosiHME OT TOUKH 710 IPSIMOH 2
PaccrosiHue ot TOYKH 10
NIPSIMOM
Tema 12.3 Conep:xaHue y4eOHOIr0 MaTepuaJa 2
Jlnaum BTOpOro nopsiaka Ha | 1| JIMHMM BTOPOro MOpsIKa Ha TIOCKOCTH 2 2,3
IUIOCKOCTH IIpakTHYecKHe 3aHATHSA 2
1| JIuHuM BTOPOro NOpsAKA HA TIOCKOCTH 2
Tema 12.4 Conep:xaHue y4eOHOIr0 MaTepuaJa 2
YpaBHEHHE OKPYKHOCTH, 1| YpaBHeHHE OKPYKHOCTH, 3JUIMIICA, THIEPOOIIBI M TapadoIbl Ha 2
9JUIUIICA, TUIIEPOOIIBI U TJIOCKOCTH
napaboIIbl Ha IIOCKOCTH IIpakTHyeckue 3aHATUS 2
1| BrlunciieHne ypaBHEHHH OKPYXHOCTH, JIIMIICA, TUTIEPOOIIBL U 2
1apaboiIbl Ha MIIOCKOCTH
BCEI'O 122
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2.4. Cooepotcanue pazoenos OucyuniuHbl

2.4.1. 3aHATHA JEKIIMOHHOI0 THIIA

dopma
HaumenoBanue
Ne pastena Conep:kaHue pasieaa TeKYIIero
KOHTPOJISI
KommuekcHple uucna; anreOpamdeckas (opMa KOMIUICKCHBIX YHCET,
1 Ociosbi TeopHH TpUrOHOMeTpHUUecKkas (opMa KOMIUIEKCHBIX 4Hcer; ¢popMyia Dinepa; v, T
KOMIUIEKCHBIX YHCE
ToKazaTesbHasi JopMa KOMIUIEKCHBIX YHCEl
UucnoBeie  mocnenoBarensHocTd.  [lpemen  ¢yHkummm.  CsolicTBa
2 Teopwust mpexnenos TIpe/ieNioB. 3amMevareNbHbIe MPEAeibl, PacKphITHE HEONpeeIeHHOCTEH. T,P
OnHOCTOpOHHHE TIPEENTbl, KIACCU(HKAIINS TOUYEK pa3phiBa
Huddepennmansaoe | Onpenenenue npousBoaHoi. [IpousBoansie u muddepeHnmans: BRICIINX
ncumcienue GpyHkuuu | nopsakoB. [lomHoe wuccnemoBanme ¢GyHKiuH. Todku  meperuoa.
3 OJTHOM Bospacranne u yoObiBanue ¢yHkuuu. HaumOonbinee W HauMeHblIee v, T
JCHCTBUTEIHHOM 3HavyeHune GyHkuuu. [loctpoenue rpadukos
HepeMEeHHOM
WnterpansHoe HeompenenenHslii u omnpeneneHHBIH MHTETpal U €ro  CBOWCTBA.
ucuncnenue GpyHkiuu | HecoOCTBeHHble ~ HMHTerpanbl ¢ OECKOHEUHBIMH  NpenesiaMu
4 OIHOMH UHTETpUpoBaHus. BrruncneHue omnpeaeneHHbIXx uHTerpaios.llnomanb V,P
JIENCTBUTETHHOM KPUBOJIMHEHHON Tpaneuu; dbopmyna HeroTona-JleitOnmua.
IIEPEMEHHON IIpuMeHeHue oNpeaeneHHbIX UHTErpalloB
CDy'HKIlI/II/I HECKOJBbKUX MNEPEMEHHBIX; MNPEACT W HEIMPEPbIBHOCTH
T deperimansHoe (yHKIMM ~ HECKOJBKHX  IepeMeHHbIX; auddepeHiran  QyHKIUH
HECKOJIBKUX NEPEMCHHBIX; YaCTHBIC TIIPOMU3BOJAHBLIC; KacaTCIbHasd
HCYUCIIEHHE (YHKIIIH : .
5 HECKONBKUX IUIOCKOCTh, HOPMaJIb K IMOBEPXHOCTH, YAaCTHBLIC INMPOU3BOJHBLIC BI:fCH_II/IX V. T
eHCTBHTENBHEIX NOpsAKOB; AudQepeHuan BBICIIMX TMOPAKOB; (opmyna Teiinopa; ’
HepeMEHHBIX 9KCTpEeMyMBI (DYHKIUH, HanOonblee 1 HaUMEHbIIee 3HauUeHUe (DyHKIUH
HECKOJIbKMX  TEPEMEHHBIX; OKCTPEMyMbI  (YHKLHUH;  YCIOBHBIH
9KCTpEMyM; MeToi MHOXKUTeNs Jlarpanxa
HurerpanbHoe JIBoiiHbIE uMHTErpasibl M UX CBOMCTBA. [lOBTOpHBIE HHTErpajbl.
ucuncienue pyHkiun | IIpunoxkeHue ABOMHBIX HHTErPajIoB
6 HECKOIBKHUX Vv, KP
JNeNCTBUTENBHBIX
HEepEMEHHBIX
YucaoBoi psn; CXOoAsIIecs U pacxonsiuecs pAObL;
3HaKOUEePEYIOLIHECs PAAbL; 3HAKOIEPEMEHHBIE PSABL; ()YHKIMOHATIBHBIE
7 Teopus psoB pAObpl; CTemeHHBIe psabl; Npu3Hak JleitOHMIA; pagnyc W WHTEpBAl v,P
CXOIMMOCTH;00/1aCTh ~ CXOAMMOCTH  CTENEHHOIO  psija;pa3ioKeHne
aJeMeHTapHbIX QyHKuuUi B psin Teiinopa-Makinopena
JduddepeHnansaple  ypaBHEHUS ~ BTOPOrO  IOPSOKA;IMHEHHBIE
OOBIKHOBEHHBIE OIIHOPOJIHBIE  YpaBHEHUS BTOPOrO0 IOpSiAKA C  TOCTOSIHHBIMH
8 muddepeHnmanpiple | KOG QUIMEHTAMH; JUHEIHbIE OIHOPOIHBIE YpPaBHEHUS 2-TO TOPSIKA; Y, T
ypaBHEHMS JVHEHHBIe HEONHOPOAHBIE YpaBHEHUS 2-TO TMOPSOKa; JIMHCHHBIE
OJHOPOJHEIC YPaBHEHHUS C IIOCTOSHHBIMU KO3 QHIIEeHTaMH
9 Martpuusl u Matpunpsl U meicTBHS HaJ HUMH, OOpaTHas MaTpHUIla; OMPEIeTUTEIN VT
OIIPEACTUTENN MaTpul ’
10 Cucremsl muHelHBIX | CucTeMBl anreOpaMuecKux ypaBHeHHU; mpasmio Kpamepa; wmeron V. T
ypaBHEHUI T"aycca ’
. I'eomerpuueckre BEKTOPB! U ACUCTBHS HAJ HUMH; CHCTEMbl KOOPIMHAT
BexTopsl u aeiictBus ¢ o )
11 M MPAMOM; CHCTEMBI KOOPJMHAT Ha IUIOCKOCTH; CHCTEMBI KOOPAWHAT B V,P
MIPOCTPAHCTBE
T ——— ypaBHEEHI/IC JMHUW;  ypaBHEHHE TOBEPXHOCTH, obmiee ypaBHEHHE
12 reoMeTpHS Ha TIPSMOH; ypaBHEHHE MPAMOif C YTIIOBLIM K(?3CI)CI)I/ILII/ICHTOM, ypaBHEHHE V. KP
IOCKOCTH MIPAMON B OTpPe3KaX, yrojl MEXAY NMPSIMBIMH; KPHBBIE BTOPOTO IMOpPSIIKa

(OKPY>KHOCTB, DIUTHIIC, THUTIEPOOIIa, TTapaboa)

[pumeuanne: T — TectupoBanue, P — Harmcanne pedepara, Y — ycTHbIH onpoc, KP — koHTpONnbHAs paboTta

11




2.4.2. IlpakTHYeCKHUe 3aHATHS

dopma
HaumenoBanue
Ne pasnena HaumeHoBaHHe NPaKTHYECKUX padoT TeKYILLEero
KOHTPOJISI
1 OCHOBBI TEOpUHU JIeHicTBUS ¢ KOMIIEKCHBIMY YHCIAMHU Ip
KOMIUIEKCHBIX YHCEI ['eomerpryeckoe n300pakeHNe KOMIJIEKCHBIX YHCEN
Brruucnenue npenenos
2 Teopus npenenon
Beruncnenne npenenos U onpeaesneHle ToUeK pa3phIBOB 1P
Huddepennmansaoe Beruncienre npon3BoaHbIX U AU (HepeHIINaIoB BEICIINX ITOPSIKOB
HcyuciIeHue QyHKIH
3 OJIHOI neficTBuTenbHOM | VICCTEAOBAHNE H IIOCTPOCHHE rpadHKOB P
NIepEeMEHHOM
UnrerpanbHoe Beruncienre HecoOCTBEHHBIX HHTETPAJIOB
4 | Hcducienne byHKIMH P
OMIHOI neiicTBUTeNbHOM | BBIYUCIEHUE ONPENENCHHBIX HHTETPATIOB
NepeMEeHHOM
Huddepennmansaoe Omnpenenenne quddepennmana GyHKINN HECKOIBKUX TIEPEMEHHBIX
ucyHcieHne GyHKIUH
5 HECKOJBKHX 0 P
eHCTBUTEBHBIX npeneseHne MPOM3BOJHBIX U AU HEPEHIINATIOB BHICIIHX MTOPSIIKOB
HepeMEeHHBIX
WNuTerpanbsHoe Brruncnenre NoOBTOPHBIX UHTEIPAJIOB
UCYUCIIeHHe (QYHKIIH
6 HECKOJIbKHX IIpunosxeHue NBOMHBIX UHTErPAJIOB 1P, KP
JCUCTBUTCIIBHBIX
IIEPEMEHHBIX
Brruncnenne QyHKIMOHATIBHBIX IOCIEN0BATENbHOCTEH U PANOB
7 Teopus psinoB [P
UccnenoBanue cXxoquMOCTH PSIOB
OOBIKHOBEHHBIE Pemenne auddepeHnnanbHpIX ypaBHEHHH 2-T0 OpsAKa
8 | mubdepenumanbubie | Pemenne qud@epeHIHATHEIX YPABHEHHH 2-T0 MOPSIKA 1P
ypaBHEHHMs
9 Martpuus! u Beruucnenue onpenenurens MaTpULbl P
OIPEACTUTENN Brruncnenne o0paTHON MaTPUIIBI U €€ paHTa
10 CucteMbl TMHEHHBIX Pemienne cucteM JMHEHHBIX YpaBHEHUH Pa3iIMUHbIMU CIOCOOaMU P
ypaBHEHUI Pemenue cucreM IMHEHHBIX ypaBHeHU MeTogoM ["aycca
BeruncieHye ckanspHOro, CMELIAHHOTO, BEKTOPHOTO IPOU3BEICHUS
11 BexTops!l 1 gelicTBUs ¢ | BEKTOPOB Ip
HUMH [IpunoxxeHuns ckaasipHOTO, CMEIIaHHOTO, BEKTOPHOT'O POU3BEACHUS
BEKTOPOB
JIvHUM BTOPOrO MOPsAKA HA INIOCKOCTH
AHanutndeckas —
12 Berunciienre ypaBHEHHH OKPY)KHOCTH, DIUTHIICA, TUIIEPOOITBI U ITP, KP

TE€OMETpPUs Ha TUIOCKOCTHU

1apaboiIbl Ha IIIOCKOCTH
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3. OBPA3OBATEJIBHBIE TEXHOJIOTUHN

Jlis  peanw3anuu  KOMIIETEHTHOCTHOTO TOJXOJa TIPEIyCMATPUBACTCS WCIIOIh30BaHUE B
y4eOHOM TpoIlecCCe AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMPOBEACHUS ayIUTOPHBIX U
BHEAYAUTOPHBIX 3aHATHA C TEIbI0 (POPMUPOBAHUS U Pa3BUTHUS MPOQPECCHOHATHLHBIX HABBIKOB
oOyyJaroumxcsi.

B npouecce

KPUTHYECKOTO MBIIIJICHUS.
O06s13aTenbHBI KOMIIBIOTEPHBIE TA00pATOPHBIE IPAKTUKYMBI 110 pa3eiaaM AUCLHUILIAHBI.
B yuebGHOM mporecce Hapsaxy ¢ TpaJAULMOHHBIMH OOpa30oBaTENbHBIMU TEXHOJOTUIMHU
HCIIOJIB3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATHUYECKUE IPE3CHTALlMM, WHTECPAKTHUBHBIE
TEXHOJIOTHH.

3.1. Obpazoseamenvnvle mexnonozuu npu npoeedeHUU 1eKyuil

npernoJaBaHvd IMPHUMCHAIOTCA O6p3.30BaTCJ'IBHBI€ TCXHOJIOTUHW  PA3BUTHUA

Buabl npuMeHsieMbIX 00pa3oBaTteibHbIX| KotnuecTBo
Ne Paznea .
TeXHOJIOT Ui 4acoB
1 OCHOBBI TEOPUHU KOMITJIEKCHBIX YHCEN [IpobnemHOE M3NMOXKEHHE 6
Kpyrasrit cton™
2 Teopus npenenos pyT ’ 6*
ayJIMOBU3YyaJIbHAs TEXHOJIOI U
ngdepeHnraIbHOe HCUUCTICHNE KIIUW OJTHOU
3 Jngpdepertt N . byn " A JuddepeniuporanHoe 00ydYeHHE 6
ACUCTBUTECIIBHOU ITEPEMCHHOU
HuTterpanbHoe ucUuciIeHne KIIAY OJHOH
4 pait o ym o [IpobiemHOE U3IOKEHHE 6
JEHCTBUTENBHON IIEpeMEHHOM
5 HuddepennpanbHoe ncurciaeHne GyHKIUN AynuoBusyanbHas TEXHOJIOTHUs, IIpecc- 6*
HECKOJIBKUX JIeHCTBUTENBHBIX IIEPEMEHHBIX KOH(epeHIs*
6 NuTerpanbHoe ncuucinenne GyHKINN HECKONBKUX | JIekuuns-auckyccus, 6
JEUCTBUTENBHBIX IIEPEMEHHBIX ayJIMOBU3yallbHasl TEXHOIOTHS
Pemenue 3a1a4 HAMEIOLINX
7 Teopus psgoB s, - B 6*
po¢eCCHOHATBHBIN CMBICT
8 | OowikHOBeHHBIC MU hepeHInaIbHbIe YpaBHEHUs | JICKIUS—IuCKyCCHst 6
9 M Kpyrasriii cron?, 6%
ATPHIBT 1 OMPCACTATCT ayIMOBHU3YyallbHAsl TEXHOIOT S
10 Cucrempl THHEHHBIX YpaBHEHUN [IpobnemHOE M3MOXKEHTIE 6
11 BekTops! v IeCTBUSA ¢ HUMU JnddepenupoBanHoe 00ydeHHE 6
12 AHanuTHYeCKask TEOMETPHS Ha INIOCKOCTH JuddepennupoanHoe 00ydeHHEe 8*
HToro no kypey| 74
B TOM YFHCIIE HHTEPAKTUBHOE 00ydeHne™* 10*

13



3.2. Oépazoeamenbhble MexHOa02UU RPU NPOBEOEHUU NPAKMUYECKUX 3AHAMUIL

Ne Tema 3ansTus Bunsl npuMensieMbIx o0pa3oBaTejbHbIX | KosmdecTs
TeXHOJIOTui 0
4acoB
1 |IIpakruueckas padora Ne 1 Juckyccust mo TeOpeTUIECKUM BOITPOCAM. 2
«JlefcTBUS C KOMIUIEKCHBIMUA YUCIAMM Pewienue 3a1a4 MHAUMBUYAJIBHO
2 |IIpaxTrueckas padora Ne 2 Juckyccust mo TeOpeTHYecKUM BOIIpocaM. 2*
«["eomerprueckoe n300pakeHnEe KOMILUIEKCHBIX | Perienue 3aa4 MHIUBHIyaIbHO C
YHCeI» TPYIIOBEIM 00CYXICHHEM
3 |IIpakTuueckas pabora Ne 3
WNuauBumyansHOe pelieHue 3a1a4 2
«Bpruucienue npeaenosy
4  |Ilpaktuueckas pabora Ne 4
Juckyccus 1o TeOPETUIECKUM BOIIPOCAM.
«Bpruncnenne npenenos u onpezeIeHne ToUeK 2
Pemrenvie 3aau MansIMu rpynamMu
pa3peIBOBY
5 |IIpakTuueckas padora Ne 5 Juckyccus 1o TeoOpeTHYeCKUM BOIIpOCcaM.
«Bpruucnenne Npou3BOAHBIX U Pemrenvie 3aja4 HHAMBHYAIBHO C 2
Qg depeHNaoB BBICIIUX MOPSIIKOBY TPYIIIOBEIM 00CYXIEHHEM
6 |I[IpakTuueckas pabora Ne 6 JIUCKyccust 110 TEOPETUYESCKUM BOIIPOCAM. 2
«HccnenoBanne u MOCTPOCHUE TPAPUKOBY Penrenvie 3ajau WHIMBH Ty aTbHO
7  |TIpakTrueckas padora Ne 7 [Ipecc-koH(epeHIINs IO TEOPETHIECKUM
«Bpruncnenrne HecOOCTBEHHBIX HHTETPAJIOBY BOITPOCAM. 2
Penrenvie 3aau MansIMu rpynmamMu
8 |IIpakTuueckas pabora Ne 8 JIUCKycCust 10 TEOPETUICCKUM BOITPOCAM.
«Bpruncnenne onpeeneHHbIX HHTErPaIOB Penrenvie 3a1au HHOVBHYAIEHO C 2
TPYIIIOBBIM 00CYXICHHEM
9 |IIpakTtuueckas pabora Ne 9 IIpecc-koH(EpEHITHS IO TEOPETHISCKUM
«Onpenenenne nuddepennnana GyHKIUNA BOIIPOCAM. 2
HECKOJIKHX TTePEMEHHBIX) Pemrenuie 3a1a4 mo anroputmy
10 |IIpakruueckas padora Ne 10
JlMckyccus TI0 TeOPETUIECKUM BOITPOCAM.
«OnpeneneHue MPOU3BOJHBIX U 2
Penrenvie 3aja4 WHIMBU Ty aTBHO
mudGepeHITanoB BEICITHX ITOPSIIKOB)Y
11 |IIpaktmdaeckas pabora Ne 11 IIpecc-koH(pepeHIIHS TI0 TEOPETHICCKIM
«BbIuncieHre TOBTOPHBIX HHTETPATIOBY BOITPOCAM. 2
Penrenvie 3aa4 WHIMBHTYaTBHO
12 |IIpakrtuueckas padora Ne 12
o WuauBuayansHOE pelieHue 3a1au 2
«[IpunoxxeHune TBOHHBIX HHTEIPAIOBY
13 |IIpaxtuueckas pabdorta Ne 13 JucyT 1mo TeopeTHdecKuM BormpocaMm™.
«Brrancienne QyHKIIMOHATHHBIX Pemenne 3ama4 nHANBHTyaTbHO C 2*
MOCIE0BATENLHOCTEH U PSIOBY» TPYIIOBBIM 00CYXICHHEM UTOTOB
14 |Ilpaktuueckas pabora Ne 14 Kpyrastit cTon mo Teoperndeckum
«HccnemoBanre CXOAUMOCTH PSIOBY BOIpocaM™. 2*
Perrenne 3a1ay Keric-MeToI0M
15 |IIpaxruyeckas pabora Nel5
. Jlickyccust 10 TeOPETUIECKUM BOIIPOCAM. *
«Pemenne nudepeHuanbHbIX ypaBHEHHH 2 « 2
Penrenvie 3a1a4 ManbIMu rpynnamMu
MOPSIIKA»
16 |IIpaxruyeckas pabora Ne 16
. Perrenvie 3a1a4 MHAVBHYAIBHO C
«Pemenne nuddepeHuanpHbIX ypaBHEHHH 2 2

nopgaaka»

TpYIIIOBbIM 06CY)K}_ICHI/I €M UTOI'OB
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17

[IpakTnueckas padora Ne 17

Pemienue 3aa4 MHAUBUAYAJIbHO C

2
«Bpruncnenne onpeaenuTens MaTpUIbh TPYIIOBBIM 00CYK/IEHHEM UTOTOB
18 |IIpaktuyeckas padora Ne 18 Juckyceus 1o TeopeTHIecKuM
«Bpruncnenne oOpaTHOI MaTPUIIBI U €€ paHTa» | BompocaM.Pelienue 3a1a4 MHANBUAYAIHHO C 2
TPYIIOBEIM 00CYXICHHEM
19 |IIpaxtuyeckas padora Ne 19 %
o . Juckyceus o TeOpETUIECKUM BOIpocam *. -
«Pemrenne cucreM TUHEHHBIX YpaBHEHUH 2
HenoBas urpa
Pa3IUYHBIMH CIIOCOOAMM»
20 |IIpaxTrueckas pabora Ne 20
N . Pemenue cutyaTuBHBIX U
«Pemrenne cucreM TUHEHHBIX YpaBHEHUH 2
MPOU3BOACTBEHHBIX 33124
MeronoM ["ayccay
21 |IIpakTtuueckas padota Ne 21
Juckyccus 1o TeOPETUIECKUM BOIIPOCAM.
«Bpruncnenne cKanspHOro, CMEIIAHHOTO, 2
Pemenue 3a1a4 no anroputmy
BEKTOPHOTO MTPOU3BEICHHS BEKTOPOB
22 |IIpakTuueckas padora Ne 22 Jluckyccust o TeOpeTUIECKUM BOITPOCAM.
«[Ipunoxxenune ckaasipHOTO, CMEIIAHHOTO, Pemrenvie 3a1au HHAWBHYAIBHO C 2
BEKTOPHOT'O ITPOM3BE/ICHHS BEKTOPOBY TPYIIOBEIM 00CYXIeHHEM
23 |IIpakTuueckas pabora Ne 23 Jluckyccust o TeOpETUIECKUM BOITPOCAM. 5
«JIMHUYU BTOPOT'O TIOPSA/IKA HA TUIOCKOCTHY Pemrenue 3a1a4 mo anroputmy
24 |TIpaxTrueckas pabora Ne 24
«BpluncneHyre ypaBHEHUN OKPYKHOCTH, Jluckyccust 1o TeOPETUIECKUM BOpocam ™. ox
AJUTHTICA, THTIEPOOITBI U TTapaboITBl Ha Pemenne 3amay WHAUBHIYATHHO
TTOCKOCTH
Hroro no kypcey 48
B TOM YKCJIC HHTEPAaKTUBHOE 00ydeHne* 14*
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4. YCJIOBUA PEAJIMZALIMU TPOT'PAMMBI IUCHUIIJINHBI

4.1. Mamepuanvno-mexnuueckasn oasza, Heo0x00umas ons ocyuiecmeneHus
obpazoeamenvHo20 npoyecca no OUCUYUNIUHE
Peanuzanus y4yeOHON AMCUMIIMHBI OCYHIECTBIISIETCS B CHELUUAIbHO OOOpPYIOBaHHOM
KaOuHeTe MHPOPMATUKH U HHPOPMAITUOHHBIX TEXHOJIOTUH.
O6opynoBanue yueOHOro KabOMHETaMaTeMaTHKU
- yueOHbIE MeCTa JJisi 00yUaroIuXcst U MeOelb;
- pabouee MecTO MpenoaBaTes;
- NEPCOHAJIBHBINA KOMITBIOTED;
- I0CKa yueOHasi;
- MYJIbTUMEIUUHBIA IPOEKTOP.

Harasanbie mocoous:

KommiekT niakaroB o temam: «CTeNeHH U UX CBOWCTBa», «Jlorapudmsl 1 X CBOWCTBaY,
«Tpuronomerpusi», «OcHOBHbIeGoOpMyINbl  AudepeHurpoBanus», «OCHOBHbIE  (QOPMYIIbI
uHTerpupoBanus», «llpaBunanuddepenunponanusy, «MHororpaHHukuy, «Tema BpameHUs»,
«BekTopsb».

YueOHO-MeTOIMUECKOE 00ecIIeueHue:

PaGouas yuebGHas mporpamMma

@DOH/| OIIEHOYHBIX CPEJICTB

YVyeOuuku

Metoandeckue pa3pabOTKH K 3aHATHIIM

JIMIakTUHYEeCKUi pa3IaTOYHbIA MaTepUal

Kaprouku-3aganus, TeCTOBbIC 3aJaHUS

JIeMOHCTpaIMOHHBIC MaTepUaIIbl (MYJIbIUMEIUIHBIC TPE3CHTAINH, BUICODUTHEMBI)

4.2. Ilepeuenv HeodX00UMO20 RPOCPAMMHO20 0DecneueHus

1. 7-zip; (mumensus Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (mumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player; (aumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Microsoft Office 2003; (nmuuensus - http://www.openoffice.org/license.html)

5. FreeCommander; (aumeHsus -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%hb5%d0%bd%d0%b7%d0%b8%
d1%8f/)

6. Mozilla Firefox. (imumensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MEPEYEHb OCHOBHOM 1 g[Ol'[O.JIHPITEJII:HOfI YUYEBHOM JINTEPATYPHI,
HEOBXOAMUMOMU JIs1 OCBOEHUSA JUCHUIIJINHBI

5.1 OcHoBHas quTEpaTypa

1. T'onuapenko, B. M., DnemeHTsl Boiciieil MmaTemMaTukH. : yueOHuk / B. M. T'onuapenko, JI.
B. Jlumaruna, A. A. PeutoB. — Mocksa : KuoPyc, 2024. — 363 ¢. — ISBN 978-5-406-13414-6.
— URL: https://book.ru/book/954527 . — TekcT : 31MeKTPOHHBIH.

2. ID'puropses, B. Il., DmemeHTHl BBICHIEH MaTeMaTHKH : YYEOHUK Uil MCIIOJIb30BAaHUS B
y4eOHOM TIpoliecce 00pa3oBaTEIbHBIX YUpexAeHUM, peanusyomux nporpammel CIIO mo
YKPYNIHEHHOM rpymnmne crneuuanbHocTedl "HHpopMartvka W BBIYMCIMTENbHAs TEXHUKA',
"Onementsl Beiciield matematuku'" / B. I1. I'puropses, FO. A. lyounckwmii, T. H. Cabypoga. - 2-¢
n3J., crep. - Mocksa : Akanemus, 2018. - 400 c.

5.2. lonosiHuTEIbHAS JIUTEPATYypa

1. bapaymkun, B. B. MatemaTuka. DieMeHThI BbICIIEH MaTEMaTHKHU : YYeOHUK : B 2 TOMaXx.
Tom 1/ B.B. bapaymkun, A.A. IlpokopseB. — Mocksa : KYPC : UHOPA-M, 2024. — 304 c.
— (Cpennee mpodeccuonanbHoe obOpazoBanue). - ISBN 978-5-906923-05-9. - Tekct
anektponnbiid. - URL: https://znanium.ru/catalog/product/2135282 . — Pexum poctyma: 1o
TIOJIITUCKE.

2. bapaymkun, B. B. Maremaruka. D1eMeHTHI BhICIIEH MaTeMaTUKH : Y4eOHUK : B 2 TOMaXx.
Tom 2 / B. B. bapaymikun, A. A. IIpokodreB. — Mocksa : KYPC : UHOPA-M, 2024. — 368 c.
— (Cpennee mpodeccuonanpHoe obOpazoBanue). - ISBN 978-5-906923-34-9. - Tekct
anektponnbiid. - URL: https://znanium.ru/catalog/product/2145214 . — Pexum poctyma: Mo
TIOJIITUCKE.

3. boromomoB, H. B. Marematuka : y4eOHMK Ui CpeIHero MpodecCHOHAIBHOTO
obpazosanus / H. B. boromosnos, I1. M. Camoitnenko. — 5-e uza., nepepad. u gomn. — Mocksa :
NznarensctBo FOpaiit, 2025. — 401 ¢. — (Ilpodeccuonanbroe obpazoanue). — ISBN 978-5-
534-07878-7. — Texkct : anekTpoHHbIl // OO0pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560677

4. boromonos, H. B. Marematuka. 3agauu ¢ pemieHUSAMH : YYE€OHUK JJIA CpPEIHETro
npocdeccuonanbHoro obpazosanusi / H. B. boromonos. — 2-e u3zn., ucnp. u pon. — Mocksa :
N3narensctBo FOpaiit, 2025. — 755 ¢. — (Ilpodeccuonanbroe obpazopanue). — ISBN 978-5-
534-16211-0. — Tekct : anekTpoHHbIH // O0pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568499

5.3 llepuoguveckue U3TaAHUS

1. DKOHOMHKA U MareMaruueckue metoasl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4
2. Cubupckuii )xypHall BBIMUCTUTENbHON MaTeMaTuku. - URL:

http://biblioclub.ru/index.php?page=journal red&jid=435065 ; to xe - URL:
https://e.lanbook.com/journal/2169#journal name

3. MartemaTuka B BbiciieM oOpa3oBanun.- URL:
https://e.lanbook.com/journal/2368#journal name

4, Ksaur -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372
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5.4 TIlepeuyeHb pecypcoB HHGPOPMANMOHHO-TeIeKOMMYHMKAIMOHHOH ceTn «HHTepHET»,
HeO0OXOAMMBIX /1JI5l OCBOEHUSI M CIUNIUHBI
DneKTpoHHas oubnnoreka Hayunoit oubnuoTexu Kyol'y
http:||megapro.kubsu.ru|MegaPro/\Web

J1eKTPOHHO-0ubuoTeunbIe cucteMbl (IBC)

1. OBbC «Ynusepcuterckas oudmmoreka ONLINE»: caiit. — URL: http://biblioclub.ru
2. OBC UsnarensctBa «Jlaub»: caiit. — URL: http://e.lanbook.com
3. OBC «tOpaiity»: caiit. — URL: https://urait.ru/
4. 3BC «BOOK.ru»: caiit. — URL.: https://www.book.ru
5. 3BC «ZNANIUM.COMp: caiit. — URL: https://www.znanium.com
6. Db OUII «Akamemus» https://academio-moscow.ru/elibrary/
IIpodeccuonanbHbie 0a3bI JAHHBIX
1. Bupryanbnbiii untanbHbli  3an  Poccuiickoit rocymapctBeHHoit oubnuorexku (PI'B)
https://1dis.rsl.ru/
2. HarnmonanbHas snekrponHas oubnuoteka https://rusneb.ru/
3. Basel nanusix komnannu «MBUC» https://eivis.ru/
4. Hayunas snextponnas 6ubanoreka «elLabrary.ru» (HOB) http://elibrary.ru/
5. MHWAH. [TonHOTEKCTOBAA KOJUIEKLIUS MaTEMaTHYECKUX JKYpHAaJIOB

https://www.mathnet.ru/
6. IlomHoTekcroBas Koyuiekuus >KypHajioB Ha miatdgopme PIIHU (DnekrponHsle Bepcuu
HAyYHBIX
xypuaioB PAH) https://journals.rcsi.science/
7. [Ipe3unentckas oubmmoreka uM. b.H. Enbruna https://www.prlib/ru/
8.  DnekrponHas OMOIMOTEUHas cucTema comnuo-rymanutapHoro 3Hanus «SOCHUM»
https://sochum.ru/

HNudopmaunnoHHbie CIPABOYHBIE CHCTEMbI
KoHncynbTaHT mitoc - cripaBouyHasi cuctema ( JOCTYyM MO JOKAJIbHOM CETH C KOMITBIOTEPOB
bubnuoTtekn)

ba3bl JaHHBIX OTKPBITOr0 10CTYNA
1. KubepJlennnka https://cuberleninka.ru/

2. Jlektopuym TB — BHACOKOIEKINHU BEAYIIUX JEKTOPOB Poccun
https://www.lektorium.tv/
3. denepanbhblii optan «Poccuiickoe oop3oBanue» https://www.edu.ru/
4, [Topran «O6pa3oBanue Ha pycckoM: [IpoekT 'ocy1apcTBEHHOTO HHCTHTYTa PYCCKOI'O
s3pika uM. A. C. [lymkuna https://pushkininstitute.ru/
5. CrpaBoyHO-MH(pOpMaMOHHBIH opTan «['pamora .ru» https://gramota.ru/
6. CnoBapu 1 SHIUKIIONE MU Ha Akanemuke https://dic.academic.ru/
Bba3sl nannbix KyoI'Y
1.  OrtkpsiTas cpena MOJTyJIbHOTO JTUHAMUYECKOT O oOy4eHus Kyol'y

https://openedu.kubsu.ru/

2. baza yueOHBIX IUIAaHOB, Y4YEOHO-METOAUYECKUX KOMIUIEKCOB, MyONHUKaluii u
koH(pepenmmii https://infoneeds.kubsu.ru/

3. DnextponHbId apxuB gokymeHToB KyoIl'Y https://docspace.kubsu.ru/
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6. METOANYECKHUE YKA3AHUA [JIS1 OBYUYAIOLIUXCSA

OOyuaromuecst JUid  TOJHOLIEHHOTO OCBOEHHUS YYEOHOro Kypca JOJKHBI COCTaBISATH
KOHCHEKTHl KaK TMpPH TPOCIYIIMBAHUM €r0 TEOPETUUYECKOW (JICKIIMOHHOW) YacTH, TaKk W MpH
MOATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIM. JKenareabHo, YTOObI KOHCTIEKTHI JISKITHA
U CEMHUHApOB 3allUCHIBAINCH B JIOTMYECKOW IMOCIENOBATEIbHOCTH M3Y4YEHUS Kypca U
CoZiepKalich B OAHOM TeTpaiau. JTo obecneuuT OoJiee MOJIHYIO MOATOTOBKY KaK K TEKYLIUM
Y4EOHBIM 3aHSATUSM, TAK U CECCHOHHOMY KOHTPOJIIO 3HAHU.

CamocrosiTensHas padoTa sSBISETCS BaKHEUIIeH GopMoit yueOHO-TT03HABATEIHLHOTO Tpoliecca.
Lenp 3amaHuil Ui caMOCTOSITENbHOW pabOThl — 3aKpENuTh W PACHIMPUTh 3HAHUS, YMEHMS,
HaBBIKM, TPUOOpPETEHHBIE B pe3yiabTaTe W3ydCHHs AUCHUIUIMHBI; OBIAACTh yMEHHEM
WCTIONIh30BaTh IOJYYCHHBIC 3HAHUS B MPAKTHUECKOW padoTe; MONYYHTh MEPBUYHBIC HABBIKU
npodeccuoHanbHON AesTENbHOCTH.

Hauanom opranuzanuu ar000i caMoCTOSTENIbHON paboThl TOMIKHO ObITh MPUBUTHE HABBIKOB U
YMEHUW TPaMOTHOW pabOThl ¢ yuyeOHOM W Hay4HOM JUTEepaTypoil. ITOT Mpolecc, B MEPBYIO
oyepeqb, CBS3aH C HAXOXKIECHWEM HEOOXOIMMOHN JUIsi YCIEUIHOTO OBJAJIEHUS Yy4eOHBIM
MaTepUaIoOM JIMTEPATypOr. Yyaluiics JOKEH U3YYUTh CIIMCOK HOPMATHUBHO-TIPABOBBIX aKTOB U
SKOHOMMYECKOMN JINTEepaTyphl, pEKOMEHAYEMbIH MO Yy4eOHON TUCIUIUIMHE;, YMETh IMOJIb30BATHCA
dbonmamMu 6MOIMOTEK U CIIPABOUHO-OUOIMOTpadhUUECKUMHU U3/IaHUSMHU.

3ajmaHus Ui CaMOCTOSITENIBHOM — pa®oThl  BBIMOJHSIOTCS B MHCBMEHHOM BHJIE BO
BHeayAUTOpHOE Bpemsi. PaGoTa [okKHA HOCUTH TBOPYECKHI XapakTep, NpH €€ OLEHKe
MpenojaBaTeib B MEPBYIO ouepe/ib OIIEHMBAET 0OOCHOBAHHOCTh M OPUTHMHAJIBLHOCTH BBHIBOJIOB. B
MMCbMEHHOH paboTe Mo Teme 3aJaHusl y4alllMiicsl JOJHKEH MOJIHO U BCECTOPOHHE PacCMOTPETh
BCE AacCHEeKTbl TEMbI, YETKO CQOpMYyJIHMpOBaTh M apPryMEHTHUPOBATH CBOIO TMO3MUIMIO IO
UccieayeMbIM BollpocaM. BpIOOp KOHKpeTHOro 3ajaHus JUIsl CaMOCTOSITEIbHOW paboTh
IOPOBOJUT INPENnoJaBaTeslb, BEAYLUIUMH MPAKTUYECKUE 3aHATHUS B COOTBETCTBUM C IEPEUYHEM,
yKa3aHHBIM B IUIaHAX MIPAKTHUECKUX 3aHATUH.

OOy4eHue CTyIeHTOB OCYIIECTBISAETCS MO TPAAULIMOHHON TEXHOJIOTUN (JEKLUH, IPAKTUKH) C
BKJIIOYEHHEM HHHOBAIIMOHHBIX 3J1eMeHTOB. C TOUKM 3pEHHUs HCIIOJIb3YEMBIX METOJOB JIEKIIMU
HOJpA3JeNsAoTcsd  CIeAyoUMM  oOpa3oM:  MH()OPMALMOHHO-OOBSCHUTENbHAs  JIEKLHS,
IIOBECTBOBATEINbHAS, JIEKIUA-Oecena, mpodaeMHast IeKIus U T. 1.

VYcTHOE u3N0KeHne yuyeOHOro MaTepualia Ha JIEKIMU JOJDKHO KOHCHeKTupoBarbkes. Ciaymarb
JEKIUI0 HY>KHO YMETh — MOJUIEp>)KUBATh CBOE BHUMAaHME, NOHATh M 3alIOMHUTH YCIBIIIAHHOE,
yJIOBUTH Nay3bl. B mporecce u3okeHus: npenojaBaTesieM JICKIUU CTYJIEHT JOJKEH BBIICHUTH
BCE HEIMOHATHBIE BONPOCHI. 3alMCHIBATh COJAEPIKAHUE JICKIUU HY)KHO 00s3aTE€IbHO — 3alMCU
IIOMOTAIOT  MOAJIEPKUBATh  BHHUMAaHUE, CIOCOOCTBYIOT IIOHMMAaHHIO U 3allOMHUHAHMIO
YCIBILIIAaHHOTO, IPUBOANUT 3HAHHUE B CUCTEMY, CIIy>KaT OMOPOM Ul Imepexoja K bosee rirybokomy
CaMOCTOATEIbHOMY U3YUYEHUIO MIPEIMETA.

MeTtoauueckue peKOMEeHIaluH 110 KOHCIIEKTUPOBAHUIO JCKIIHIA:

— 3alMCh JOJDKHA OBITh CHCTEMHOM, MPEACTaBIATh COOOM COKpaIEHHBI BapUaHT JIEKIUU
npenoaasarens. Heo0xoaumo cinymaTs, 00 {yMbIBaTh U 3alIUCHIBaTh OJHOBPEMEHHO;

— 3aIKCh BEJIETCS OYEHb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKUMU BBIPAXKEHUSIMU;

— HE MpeKpalas caymarh MpernoaaBaress, Hy>KHO 3alUChIBaTh TO, YTO HEOOXOIUMO YCBOUTH.

Henb3s 3anuchiBaTh Cpasy K€ BBICKA3aHHYIO MBICHIb IperoaaBaress, cleAayeT €€ MOHATh U
MOCJIe 3TOTO KPaTKO 3amucaTh CBOMMH CJIOBAaMHU HJIM CIIOBaMHM IperojaaBarens. BaxkHo, 4ToObl B
Hel He ObUT MOTEPSTH OCHOBHOM CMBICII CKa3aHHOTO;

— MEHA, JIaThl, HA3BaHUs, BHIBOJIbI, OTPEICTICHHS 3alUChIBAIOTCSI TOUHO;
— cuenyer oOpaTWTh BHUMaHME Ha OQOpMIICHHE 3amucH JeKIuu. JlJisi KaXaoro InpenmMera
3aBoAMTCsA oO0mas TeTpaib. OTIMYHBIM OT OCTAJIBHOTO IIBETA CIEAYET BBIACNSATH OTICNbHBIC

19



MBICTI M 3aroJIOBKH, COKpAmlaTh OTACIbHBIC CIOBA U TPEIOKEHHS, HCIOIB30BaTh YCIOBHBIC
3HaKW, OYKBBI JIATHHCKOTO ¥ TPEYECKOro an(aBUTOB, a TaKKe HEKOTOpPbIE MPUEMBI
CTEHOTPapUIECKOTO COKPAIICHUS CIIOB.

[IpakTrueckue 3aHATHS 10 TUCIUIUTHHE MPOBOASTCS B OCHOBHOM IO CXEME:

- YCTHBIA ONpPOC TO TEOPHHM B Havaje 3aHATHA (0OCYXICHHE TEOPETUYECKHX IMPOOIEMHBIX
BOIIPOCOB 110 TEME);

- paboTa B rpynmax mo pa3penieHnio pa3InIHbIX CUTYaIUH 110 TeMe 3aHATHS;

- peleHue MPAaKTUIECKHUX 331249 HHINBUAYAIBHO;

- IOAIBEJICHUE UTOTOB 3aHATHS (WK pedrekcus);

- HHIUBUIyaTbHBIC 3aJaHUS JUTS TOJATOTOBKH K CIEIYIONIUM MPAKTUICCKUM 3aHSATHSIM.

Llenb MpaKTUYECKOTO 3aHATHUS - HAYYUTH OOYYAIONIMXCS MPUMEHSTh TEOPETHYCCKUE 3HAHUS
MIPH PEIICHUH MPAKTUIECKUX 3a/1a4 Ha OCHOBE PEabHBIX JaHHBIX.

Ha npaktndeckux 3aHATHSAX MPEe0OIaAal0T CIIEIYIONNE METOIBI:

- BepOasibHbIe (TTpeoOIagarouM METOIOM JO0JIKHO ObITh OOBSICHEHUE);
- IPaKTHUYeCKre (MMMCbMEHHBIC 3[JaHUS, TPYTIOBBIC 3aJaHHS U T. II.).

BaxupiM s oOydarommxcsi SBISETCS YMEHHE PpalMOHAJIbHO MOJOUpPaTh HEOOXOIUMYIO
yaeOHyto mureparypy. OCHOBHBIMU JINTEPATYPHBIMUA MCTOYHUKAMH SIBIISTIOTCSI:

— oubnuoreunsie ponabl punnana Kyol'y B r. I'enenmkuke;

— JJICKTPOHHAsI OMOTMOTEYHAsI CUCTEMA « Y HUBEPCUTETCKAasl OMOIMOTEeKa OHIIAHY;

— 3JIeKTpOHHAst OnbmmoTeunas cuctema MznarensctBa «JlaHby.

[Tonck kHMT B OMOMMOTEKE HEOOXOMUMO HAYMHATH C M3YYCHHUs NPEIMETHOTO Karajora u
CO3JIaHMSl CTIMCKA KHUT, IOCOOMIA, METOJJMUYECKUX MAaTEPHAJIOB 110 TEME U3yUCHUSI.

[IpocMOTp KHHWTM HAauyWHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOMIETO mocie o0mokku. Ha HéM
OOBIYHO TIOMEINAIOTCS BCE OCHOBHBIC JaHHBIC, XapaKTCPU3YIOIIWE KHHUTY: Ha3BaHWE, aBTOD,
BBIXOJIHbIE JaHHbIC, JaHHbIE O Mepeu3gaHuu U T.1. Ha o00opoTe TUTYIBHOrO JucTa Aaércs
aHHOTAaLlMS, B KOTOPOM YKa3bIBaeTCsl TeMaTHKa BOIPOCOB, OCBEIIEHHBIX B KHHUIE, OMPEIEIISIeTCS
KpYyT uMTaTeseil, Ha KOTOpbI OHA paccuMTaHa. boibloe 3HaUeHHWE UMEET NMPEIUCIOBUE KHUTH,
KOTOpPO€ 3HAKOMHUT YHUTATENsl C JIMYHOCTHIO aBTOpA, MCTOpUEW CO3JaHMSI KHUTH, PACKPHIBAET
conepxkanue. [IpounTaB mnpeaucioBue M MOJY4YUB OOIIEe MPEACTABICHHE O KHHUTE, CIEAyeT
oOparutbcsi K oriaBieHuto. OriaBjieHWe KHUTHM 3HAKOMUT 00y4aemMoro ¢ cCoJep’KaHueM U
JIOTUYECKOW CTPYKTYpOW KHHUTH, IMO3BOJSET BBIOpATh HYKHBIM Marepuan mis uszydenus. [of
U3JJaHUS] KHUTH T03BOJISIET CYJIUTh O HOBM3HE MaTepHuaia. B KHHUre MOryT OBITH MpUMEYaHUS,
KOTOpBIE COZAEpKAT pa3InyHbIe JTOMOJIHUTENbHbIE cBefeHHs. OHHM MeyaTaloTcs BHE OCHOBHOIO
TEKCTa W Pa3bACHAIOT OTAeNbHbIe Bompockl. [IpenMerHble u  andaBuUTHBIE yKazaTenu
3HAYUTENBHO OOJIETYAIOT MOBTOPEHHE M3JI0KEHHOTO B KHUTE MaTepuaia. B KOHIle KHUTH MOXET
pacmojiaratbCcsi BCIIOMOTaTenbHBIM Marepuasn. K HeMy OOBIYHO OTHOCSTCS WHCTPYKIUH,
MIPUIIOKEHUSI, CXEMBI, CUTYaI[MOHHBIE 3314, BOMPOCHI JUISI CAMOKOHTPOJIS U T.1I.

Jlis nydinero mpeicTaBlICHUs W 3allOMHUHAHUS MaTepHalia 1eJecoo0pa3HO BECTH 3allUCU U
KOHCIIEKTHI Pa3IMYHOrO COJCpXKaHUs, a HMEHHO:

— TIOMETKH, 3aMEYaHHUsI, BBIJICIICHUE TJIaBHOTO;

— TUTIaH, TE3UCHI, BHIITUCKU, [UTATHI;

— KOHCTIEKT, pabouas 3anuch, pedepar, JOKJIaI, JISKIHs U T.1.

Yurarh yuyeOHMK HEOOXOJMMO BIIyMYHMBO, BHHUMATEIIbHO, HE MPOIyCKas TEKCTa, CTapasch
MOHATh Kaxaylo (pasy, OIHOBPEMEHHO pa30upas MpUMEpHI, CXEMbl, TaOIUIbI, PUCYHKH,
MpUBEACHHBIE B yUeOHUKE.

OnHUM U3 BaXXHEUIINX CPEJICTB, CIIOCOOCTBYIONIMX 3aKPEIUICHUIO 3HAHUH, SIBISIETCS KpaTKas
3aIllMCh MPOYUTAHHOTO MaTepHaja — COCTaBICHHE KOHCIEKTa. KOHCIEKT — 3T0 KpaTKoe CBSI3HOE
W3JI0’KEHUE COJIepKaHUsl TEeMbl, yueOHUKA U €Tr0 4acTu, 0e3 moJApoOHOCTEH U BTOPOCTENEHHBIX
neraneir. Ilo cBoel CTPyKType M MOCIEAOBATEIbHOCTH KOHCIEKT JOJDKEH COOTBETCTBOBATH
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wrany ydeOHuka. [loaToMmy BakHO CHavaja COCTaBUTH IUIAH, a MMOTOM MHCATh KOHCIIEKT B BHJIE
OTBETa Ha BOIPOCHI MiaHa. Ecian yuyeOHUK pa3nenéH Ha HeOONbIINE O3arjaBiICHHBIE YacTH, TO
3aroJIOBKM MOKHO pPacCMaTpuBaTh KaK IMyHKTHl IUIaHA, a W3 TEKCTa KaXIOW YacTH CJIEayeT
3amMcaTh T€ MBICIIH, KOTOPBIE PaCKPBIBAIOT CMBICH 3ar0JIOBKA.

TpeboBaHMs K KOHCIEKTY:

— KPaTKOCTh, CKATOCTh, LIEIECO00Pa3HOCTh KaKIOTO 3aTUCBIBAEMOTO CIIOBA;

— COJICP)KATENBHOCTh 3allACH - 3alMChIBAEMBIC MBICTH CJenyeT (OpMyTUpOBaTH KPAaTKO, HO
6e3 ymepOa st cmbicia. O0bEM KOHCIIEKTa, KaK MpaBUIIO, MEHBIIE U3ydaeMoro Tekcra B 7-15
pas;

—KOHCIIEKT MOXET OBbITh, KaK MPOCTHIM, TaK U CIOXKHBIM IO CTPYKType — 3TO 3aBHCHT OT
COJICP’KaHUS KHUTH U TISJIH €€ N3YUCHHSL.

MeTonudyecknue peKOMEHIAIUY TT0 KOHCTICKTUPOBAHHIO:

— TPEXJC YeM HayaTh COCTABJIATH KOHCIICKT, HY’KHO O3HAKOMHTHCS ¢ KHUTOH, MPOYUTATh €€
CHavaja Jio KOHIa, MIOHATh TPOYUTAHHOE;

— Ha OOJIOKKE TETpaJy 3alMCBhIBAIOTCS HA3BaHUE KOHCIEKTUPYEMOW KHUTH W UM aBTOPA,
COCTaBJISIETCS TUTAaH KOHCTIEKTHPYEMOTO TECTa;

— 3aMKCH Jy4YIlle AeJaTh MPH MPOYTESHUH HE OJHOTO-ABYX ab3ales, a 1enoro mnaparpada uim
TJIaBBI;

— KOHCTICKTHpOBaHHE BEAETCS HE C LENbI0 MMETh ONpEACNEHHBIN 3amucu, a ais Oojee
TIOJTHOTO OBJIAJICHUSI COACPKAHUEM H3y4aeMOro TEKCTa, MOITOMY B 3allUCSAX OTMEYAeTCs U
BBIJIEISIETCS BCE TO HOBOE, HHTEPECHOE U HY)KHOE, YTO OCOOCHHO MPUBJICKIIO BHUMAHUE;

— TIOCJIE TOTO, KaK cJejiaHa 3amuch coAep)kaHus maparpada, riiaBbl, cleayeT MepeunTaTh eg,
3aTeM CHOBa 00pamaThCs K TEKCTY M IPOBEPUTH Ce0sl, MPABIIILHO JIU M3JI0KEHO CONIEpKaHHE.

TexHHUKa KOHCTICKTUPOBAHUS :

— KOHCTIIEKTUPYSl KHUT'Y O0JbIIOT0 00bEMa, 3aITUCh CIIEIyeT BECTH B 00ILIEH TeTpau;

— Ha KaXJOW CTpaHUIE CJieBa OCTABJISIOT MOJs MMPUHON 25-30 MM U 3aIUCH KOPOTKUX
110/13ar0JIOBKOB, KPATKUX 3aME€UYaHUM, BOIPOCOB;

— KaX/1as CTaHULIa TeTPaIu HyMepyeTcs;

— JUIsl TIOBBIIIEHUSI YATAEMOCTH 3alMCHU OCTABJISIIOT MHTEPBAJIbl MEXIY CTpPOKaMH, ab3anamu,
HOBYIO MBICJIb HAUUHAIOT C «KPAaCHOW» CTPOKU;

— MPU KOHCHEKTUPOBAHUH HIUPOKO KCIIOJB3YIOT Pa3IUYHbIe COKPAICHUsS U YCIOBHbBIE 3HAKH, HO
HEe B ymepd CMBICITYy 3aluCcaHHOro. PexkoMmMeHayeTcsi MNPUMEHSTh OO0IIeynoTpeOUTENbHbIC
COKpAIlleHUs, HAIIpUMep: M.0. — MOXET ObITh; TOC. — TOCYIAPCTBEHHBIN; 1.0. — MOIKHO OBITh U
T.J.;

— He ClIeJlyeT COKpallaTh MMEHa U Ha3BaHUsI, KPOME OYEHb YaCTO MOBTOPSIIOIINXCS;

— B KOHCIIEKTE HE JOJKHO OBITh MEXaHUYECKOTO MEPENHUChIBaHUS TEKCTa 06€3 MPOyMbIBAHUS €T0
COJIEp>KaHUs U CMBICIIOBOTO aHAJN3A.

Jlis nanucanus pedepara HEOOXOIUMO BBHIOpATh TEMY, COIIACOBATh €€ C MPEro/aBaTelIeM,
nono0parh HECKOJIBKO HCTOYHUKOB IO TeMe (JiuTepaTypa ydyeOHas, mepuoanyeckas u MHTepHer-
pPECYPCHI), BHINIOJHUTH aHAIW3 MCTOYHUKOB IO PEHICHUIO MPOOJIeMbl, 000CHOBAaTh CBOIO TOUKY
3peHus Ha pelieHue mpoodieMsl. Pedepar nomkeH uMeTh (TUTYJBHBIN JIUCT, COAEpIKAHUE, TEKCT
JIOJKEH OBITh pa3OUT Ha pasJiesbl, COTJIACHO COJIEPIKaHUIO, 3aKIIFOUEHUE, CIIUCOK JINTepaTyphl HE
MeHee S5 uctouHukoB). OOcyxaeHue TeM pedeparoB MPOBOIUTCS HA TeX MPAKTUYECKUX
3aHATHSIX, 10 KOTOPBIM OHH paclpejielieHbl. JTO sBIsETCA 00s3aTelbHbIM TpeOoBaHueM. B
clly4ae He MpeJcTaBieHus pedepara COTIACHO YCTaHOBIEHHOMY Tpaduky (6e3 yBaKUTEIbHOU
MPUYMHBI), ydaliuicss o0si3aH MOJArOTOBUTH HOBBIA pedepar. UHpopmarus no pedepary He
Jo/bKHA TipeBbimaTh 10 MuHyT. BoicTynarommii J0KeH MOATOTOBUTE KPATKUE BBIBOBI IO TEME
pedepara s koHcniekTupoBanus. O6bvem pedeparta — He Menee 10 cTpanul popmara A 4.
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/. OHEHOYHBIE CPEJACTBA J1JIsd KOHTPOJIA YCIHEBAEMOCTHU

7.1. Ilacnopm ¢honoa oyenounvix cpeocme

No KonTponupyemblie pa3iensl (TEMbI) Kon xouTpOnupyemoii HaumenoBanue
/1 JIUCIIVTLTAHBI KOMITCTCHITUU OIICHOYHOTO CPEJICTBA
T
1 OCHOBBI TEOPUHU KOMITJICKCHBIX YHCEI OK. 01 OK.05 CCTHPOBAHHC
[IpakTnueckas padora
OK. 01 OK.05 YcTHBIM orpoc
2 TectupoBanue
Teopus npenenon
Pedepar
IIpakTnueckas pabora
3 | JuddepennmansHoe nucancieHne GyHKIUH OK. 01 OK.05 YcTHBI orpoc
OJIHOMW JIEWCTBUTEIBHON NEPEMEHHOMN [IpakTuueckas pabora
. OK. 01 OK.05 VYeTHbIi ompoc
4 | MuTerpanbHOe UCUUCICHUE (DYHKIIMHA OTHOU Pedyepar
JIEWCTBUTENNBHON TIEPEMEHH OM p
[TpakTuueckas pabora
5 | duddepenumnansHoe ucuucienue GyHKIuu OK. 01 OK.05 Pedepar
HECKOJIBKUX JIEHCTBUTEIbHBIX TEPEMEHHBIX IIpakTrueckas padora
OK. 01 OK.05 YcTHEIH ompoc
WHTerpaibHoe HCUHCACHUE (QYHKIIHMH
6 . TectupoBaHue
HECKOJIbKUX JICHCTBUTEIBHBIX TEPEMEHHBIX
IIpakTrueckas padora
OK. 01 OK.05 YcTHBIN orpoc
7 | Teopus psnoB Pedepar
ITpakTrueckas padora
g OGbIKHOBEHHBIE 1D PepeHInaTbHBIE OK. 01 OK.05 KonrponsHas pabora
YpaBHEHUS [IpakTruaeckas padora
OK. 01 OK.05 VCTHBIH onpoc
9 | MaTpwuIibl u ONIpeIeIUTEN
[IpaxTrueckas padora
OK. 01 OK.05 YcTHBIN ompoc
. N TectupoBanue
10 | Cucrembl IMHEHHBIX YpaBHEHUI p
[TpakTrueckas padora
. OK. 01 OK.05 VcTHBII onpoc
11 | BekTopsl 1 JEHCTBUSA C HUIMHU
[IpakTHueckas padora
OK. 01 OK.05 YcTHBIN orpoc
Kontponsnas padora
12 | AnanuTryeckas FeOMETPHS Ha MIOCKOCTH p p
Pedepar
[IpakTHueckas pabora

7.2. Kpumepuu ouenku 3nanuil
KoHTposnb u onieHKa pe3ysbTaTOB OCBOEHUS IUCLMILIUHBI OCYIIECTBIISETCS MPETOJaBaTeNIEM B
MpoLlecCe MPOBEACHUS IMPAKTUUYECKUX 3aHITUN, TECTUPOBAHMS, BBINOJHEHHUE KOHTPOIbHBIX
paboT, a TaKKe BBIOJIHEHUS 00YYaIOIIMMUICS HHINBUIyJIbHBIX CAMOCTOSITENIbHBIX 3a/IaHUH.
YcTHBIN OnPoOC. YCTHBINA OTBET — 3TO Pa3BEPHYTHINA pacCKa3, BKIIOUAOIIUNA TEOPETUUECKUE
MaTtepuasbl U TpUMEPhl UX MPUMEHEHUA. Y JOBJIETBOPUTEIbHAS OLIEHKA CTABUTCS, €CIIU CTYJICHT
JEMOHCTPHPYET HEMIyOOKHE TEOPETHYECKHUEe 3HaHUs, MPOSBiIsLeT ciabo chopMHUPOBAHHBIC

HaBBIKH aHaJIN3asIBICHUN u IIPOLIECCOB, HEJIOCTaTOYHOE YMEHHE IeNaTh
apryMEHTHPOBAHHBICBBIBOJBI M MPHUBOJUTH MPUMEPHI, MOKa3bIBa€T HE JOCTATOYHO CBOOOHOE
BJIAICHUEMOHOJIOTUYECKOU peusblo, TEPMHUHOJIOTHUEM, JIOTUYHOCTBHIO 151

MOCTIEI0BATEIbHOCTHIOM3IIOKEHUS, JIeaeT OIIMOKH, KOTOpPBIE MOXKET HCIPAaBUTh TOJBKO MPHU
KOPPEKLMUIIPENO1aBATENIEM.
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Pegepar. Ilpogykr camocrosiTenbHOW pabOThl 00y4YaroIIErocs, MpeICTaBISIOMUN co00i
KpaTKO€ HM3JI0’KEHUE B MHUCHMEHHOM BHUJE MOJYUYEHHBIX PE3YJbTATOB TEOPETUUYECKOrO aHAIU3a
OINpe/eIeHHON Hay4yHOM (Yy4eOHO-HCCIIEeIOBAaTEIbCKOM) TEMBI, IJI€ aBTOP PACKPBIBAET CYTh
UCclelyeMOl MpoOIeMBbl, IPUBOAUT Pa3IMYHbIE TOUKU 3PEHUS, & TAKKE COOCTBEHHbBIE B3IJISAIbI
Ha Hee.Pedepar oueHHBaeTCs MO KOJIMYECTBY IMPHUBICYEHHBIX MCTOYHUKOB, INTyOWHE aHaln3a
npoOyieMbl, KadecTBe OOOCHOBAHMSI ABTOPCKOW TMO3MIMM, TIyOWHE pAaCKpBITHUS TEMBI.
VY aoBneTBOpUTENbHAsA OLICHKA CTAaBUTCS, €CIM TeMa OCBEIEHA JIMIIb YaCTUYHO, JOMYIIEHBI
(dakTuueckrue OMMUOKUA B COAEPKAHUU pedepara, Uil UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT
TpeOoBaHUM K peepUpOBAHUIO, WU HETIOIHbIE OTBETHI HA JIONOJHUTEIbHBIE BOIIPOCHI.

Tectr. Cucrema cTaHAapTU3UPOBAHHBIX 33JaHUM, MO3BOJSAIONIAS  aBTOMATH3UPOBATH
MpOLIeAYPY H3MEPEHHS YPOBHS 3HAHMM W yMEHHH oOyuaromierocs. TecT oIleHHBaeTcs Mo
KOJIMYECTBY IIPABUIbHBIX OTBETOB (HEe MeHee 50%).

Kontpoabnasa pabGora. IlucbmenHass mnpoBepouHas pabora, mnpeacTaBisiomas coboit
U3JI0’)KEHWE OTBETOB HA TEOPETHYECKHE BOMIPOCHI MO COACPNKAHUIO y4eOHOM AUCUUIIUHBI U
pelIeHne MpakTU4YeCcKuX 3ajaHuil. PaboTa oneHuBaercs ynOBJIETBOPUTEIBHO, €CIIM BBIMOIHEHO
HE MeHee IMOJOBHHBI pabOThl WM AOMYIIEHO B HeW He Oosiee NBYX IpyObIX OMIMOOK WKW HE
0osee oHOM rpy0oii OMIMOKK M OJHOIO HEeloYeTa, WK He OoJiee IByX-TpeX HerpyObIX OIINOOK,
WIKX OJHOM HerpyOod OmMOKM W TpeX HEeAOYETOB, WJIM NPHU OTCYTCTBUU OIIMOOK, HO MpHU
Hannyuu 4-5 HeI04YETOB.

IIpakTuyeckasi padora. I[lpakTuueckas paboTa — 3TO OCOOBIM BHUJ JACSITEIHHOCTH
oOyuJarolerocs, 4ro MojApa3yMeBaeT BBHIMOJIHEHUS PA3HOIUIAHOBBIX 3aJaHHM, HE CBSI3aHHBIX C
00paboTKON TeopeTnyeckoro marepuana. Bo BpeMs BBIOJHEHUS CTYACHTY HEOO0XOIUMO
WCIOJIb30BaTh paHee MOJIyYeHHbIE TeopeTHueckue 3HaHus. [lojokuTenbHas OllEHKa CTaBUTCA,
€CJIM BBITIOJTHEHBI BCE3aJlaHUsl MPAKTHUECKONH paldOoThl C 3aMEUaHUSIMU; CTYJECHTOTBETHJ Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMH.

Kpurtepuu ouenku 3HaHuii 00y4yalommxcs B 1[eJI0M M0 JMCUHUILIMHE!

«OTJIUYHOY» - BBICTABJISIETCS oOyuJaroriemycs, MOKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMaTU3UPOBAHHbIE, TIyOOKHME 3HaHWSA Y4eOHOM MporpaMMbl TUCHUIUIMHBI U yYMEHHE
YBEPEHHO MPHUMEHSITh UX Ha MPaKTHKE MPU PEIIeHWH KOHKPETHBIX 3a/ay, CBOOOAHOE U
paBUWJIbHOE 000CHOBAaHME MPUHATHIX PEIICHUH;

«XOpOIIO0» - BBICTABIIIETCA 00yUaloleMycsi, €CJIM OH TBEPJIO 3HAE€T MaTepuai, 'PaMOTHO U 1O
CYILIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTH IMOJIyYeHHbIC 3HAHUS HA MPAKTHKE, HO JOMYCKaeT B
OTBETE WJIM B PEUICHUU 331a4 HEKOTOPhIE HETOYHOCTH;

«YJAOBJIETBOPUTEJBLHO» - BBICTABIsIETCS OOyuaroleMycs, MoKa3aBlIeMy (pparMeHTapHBIH,
pa3pO3HEHHBIN XapaKTep 3HaHUN, HEJJOCTATOYHO MPABMWIbHBIE (POPMYITHPOBKH 0a30BBIX MOHSTHUH,
HapyUIECHUS JIOTUYECKOM MOCIeI0BATEIHbHOCTH B M3JI0KEHUH MMPOTPAMMHOTO MaTepuaia, HO MpH
5TOM OH BIIQJIC€T OCHOBHBIMHM pa3jieliaMd yueOHOW MporpamMmbl, HEOOXOAMUMBIMU IS
JalbHENIero o0y4eHus 1 MOKET NMPUMEHSTh MOJTy4YeHHbIC 3HAHMS 10 00pa3ily B CTaHAAPTHOM
CUTYallUH;

«HEeYJI0BJIETBOPHUTEJbHO» - BBICTABIISIETCS OOydYaromeMycs, KOTOPBIA HE 3HAaeT OoJbliei
YacTH OCHOBHOTO COJIEp>KaHusl y4eOHOM MporpaMMbl TUCHUILIINHBI, JOMYCKaeT IpyOble OMMOKU B
(GOpMyIHPOBKAX OCHOBHBIX TMOHSTHUH JUCHUIIIMHBI U HE YMEET HCIIOJIb30BaTh MOJIYUYEHHBIC
3HAHUS MPU PEIICHUU TUTOBBIX MPAKTHUECKUX 3a]1ad.

7.3. Ouyenounvle cpeocme 0 nposedeHus meKyuieil ammecmayuu

Texymuii KOHTPOIL TPOBOJUTCS B hopMe:
- UHAUBUYAJIBHBIA YCTHBIM ONPOC
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- MUCbMEHHBINA KOHTPOIh
- TECTUPOBAHHE IO TEOPETHIECKOMY MaTepHaITy
- IpaKkThyeckas padbora
- 3aiuTa pedepara

dopma IIpakTnyeckuii | JImuHble KayecTBa Tpuveps!
aTTecTalluu 3nanns Ymennst onbIT (BJaJieHHE) olOyualomerocst OnEHOYHBIX
cpeincTB
VYeruwiit onpoc o | Konrpons Ouenka ymenus | OneHka HaBbikOB | OlieHKa KonTponbhbie
TeMaM 3HaHWUH 110 pa3nu4aTh paboTsI ¢ CIOCOOHOCTH BOITPOCHI IO
ONpE/ICNIEHHBIM | KOHKpETHBIE JUTEpaTypHBIMH OIEpaTHBHO H TeMaM
npoGiiemam TIOHSITUS WCTOYHUKAMHU Ka4eCTBEHHO TpUIIararoTcs
OTBeYaTh Ha
MOCTaBJICHHBIC
BOITPOCHI
Pedepats Kontpons Onenka ymeHus | OreHka HaBeIKOB | OleHKa Temsl peepaToB
3HaHUH 110 pasnuyarb paboTsI ¢ CIOCOOHOCTH K NpUIIararoTcs
OTpEe/ICNIEHHBIM | KOHKPETHBIE JUTEpaTyPHBIMH CaMOCTOSITENILHOM
npobieMam TIOHSITHSI WCTOYHUKAMHU pabote u aHanu3y
JUTEpaTypPHBIX
HUCTOYHUKOB
IIpakTuueckue Kontpons Ornenka ymenus | OreHka HaBeIKOB | OlieHKa Temsbl padoT
paboTsl 3HAHMS paborartsb ¢ paboThI ¢ CIIOCOOHOCTH HPUIIAraroTCs
TEOPETHYECKUX | TEOpHUEH, MaTeMaTUYeCKUM | OIEPAaTHUBHO U
OCHOB UCIIOJIb30BaTh annapaToM Mpu Ka4eCTBEHHO
AJIEMEHTOB BO3MOXKHOCTH pelieHnu pemiath
BBICIIEH MPUMEHATH TTPU KOHKPETHBIX IIOCTaBJICHHBIC Ha
MaTEMAaTHUKH, pelieHnu 3a1a4 MPaKTHYECKUX
BO3MOJKHOCTEH | MPaKTHUYECKUX paboTax 3a1auu U
U TIPUHIIAIIOB 3a1a4 apryMeHTHPOBaTh
UCIIOIb30BaHMs pe3yJIbTaThl
TEOpUH MpU
peleHue
HpaKTUIECKUX
3aj1a4
TectupoBanue Kontpons Onenka ymenus | Ormenka HaBeIKOB | OrieHKa Bomnpocs
3HaHUH 10 pa3nuyaTh JIOTHUYECKOT0 CIIOCOOHOCTH HpUJIararTcs
OMPE/CIECHHbIM | KOHKpETHBIC aHaM3a u OIEpaTHBHO U
npoGiiemam TIOHSTHUS CHHTE3a IpU Ka4eCTBEHHO
COIOCTaBJIEHUN OTBEUaTh Ha
KOHKPETHBIX MIOCTaBJICHHbIE
MOHSATHH BOIIPOCHI
KontponsHbIe Kontpons Onenka ymenus | Omenka HaBBIKOB | OreHKa Kontponbubie
paboTel 3HAHUSA TIPAMEHSTH aJanTanyuy K CIIOCOOHOCTH paboTel
TEOPETHYECKUX | TEOPETHUYECKHE | KOHKPETHBIM OIIEPaTHBHO H MpUIIararTcs
OCHOB 3HaHUA IpU YCIIOBHSAM Ka4eCTBEHHO
3JIEMEHTOB pELIeHN] 3a4a4, | BBIIOIHIEMBIX pemIats
BbICIIEH OTBETOB Ha 3a1a4d ¥ ux MIOCTaBJICHHbIC
MaTeMaTUKH BOTIPOCHI WHHOBAI[MOHHBIM | 3a/la4y U
peLIeHusIM apryMeHTHPOBAaTh
pe3ysIbTaThI

IIpumepnsie 6onpocel 013 ycmHuoz2o onpoca (KOHMPOAbHBIX padGom):

1. Yto Ha3wIBaeTCs MaTpuiieii?
2. UYro Ha3bIBaeTCs MaTPUIICH-CTPOKOU, MaTpUIIeH CTOJIOIIOM?

3. Kakue maTpuilsl Ha3bIBAIOTCS MPSIMOYTOJILHBIMH, KBaIPATHBIMH ?
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Kakas maTpuia Ha3bIBaeTCs TPEYroJbHOMN?

YTo 3HaYUT TPAHCIIOHUPOBATH MATPHUILY ?

Urto Ha3bpIBaeTCsA CyMMOM MaTpuil?

UYrto Ha3bIBaeTCS NPOU3BEACHUEM MAaTPHIIbI HA YUCIIO?

Kak HaiiTu npon3BeieHue AByX MaTpuIl?

B uem coctouT 00s13aTenpHOE YCIOBHE CYIIECTBOBAHUS POU3BEACHUS MaTpUILL?
10 Urto Ha3pIBaeTCA ONPEACIUTEIIEM MATPULIBI?

©CoNo Ok~

Ilpumepnvie mecmoegwie 3a0anus:

4 1

1. Ecnu matpuna A4 =[ 3] , TO MaTpula 54 UMeeT BUI;

“) (—2142 —1§oj ) [—2100 —515] ) tfg —53]

1 0 4 2 1 -1
2. Ecmm matpunsiA=| 3 1 2| u B=[3 0 1 |, TomaTpuna 24+ B umeeT BUI;
-4 1 2 5 2 -3
4 1 7 -4 1 -7 -1 8 4
a)925}b)915 c)|-3 1 -2
-3 4 1 -3 1 2 4 1 0
4 1
3. Hna marpunpt A= 9 2 5 yKa3aTb CyMMY OJJI€EMEHTOB, pACIIOJIOKEHHBIX Ha
-3 4
[JIABHOM AMaroHaau
a) 6b)10c) 8
4 7
4. Junsa marpunel A= | 9 ) yKa3aTb CyMMYy DOJJIEMEHTOB, DPAacCIIOJIOKEHHBIX Ha
-3 4 2

1M000YHOH AUaroHaIn

a) 6b)10¢) 8

5. Ilpu ymHOXEeHHMH MaTpHIl A Ha MaTpuily B 10mKHO cOOMI0IaThCS YCIOBHE:
a) YHCIIO CTPOK MaTpHIbl 4 PaBHO YHCITY CTPOK MaTpHIbl B

b) umcao crpok Marpuisl 4 paBHO YHCITY CTOJIOLIOB MaTpULbl B

C) YHUCIIO CTOJOIIOB MAaTPHUIl 4 PaBHO YHCIY CTPOK MaTpuilbl B

6. KBanpaTHas MaTpuiia Ha3bIBaCTCA OUACOHANIbHOU, €ClU.

a) 2JIEMEHTBHI, JISKAIIIKe Ha TJIABHOW JTUAroHalld PaBHBI HYJIIO

b) syieMeHTEI, He JieKale Ha MIIaBHOM JMaroHaad paBHBI HYJIIO

a) 2JIEMEHTBHI, JISKAIIIHEe Ha TOOOYHOW TUAaroHaId PaBHBI HYJIFO

1 4 5
7. lIpn kakoM 3HaueHUu « onpexaenurens 0 4 2 | paBeH HYJO?
0 0 2a-

a)2hb)l2c) -2
8. Ecii momeHsITh MeCcTaMu JIB€ CTPOKH ([[Ba CTOJIONA) KBAAPATHOW MATPHUIIBI, TO ONPEACTUTEIb:
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a) He M3MEHUTCSID) CTaHET paBHBIM HYITIOC) TOMEHSIET 3HAK
-1 2 0
9. Uemy paBen muHop M, onpenenurens (3 7
5 4 2
a) 4b) 0 o¢) 11
-1 2 0
10. Yemy paBen muHop M, onpenenurens |3 7
5 4 2

a) 4b) -2 ¢ 0

?

?

Ilpumepnuie 3a0anusn 011 KOHMPOALHHIX PAOOM:

2-1) )
:B:(4o

1
Brruncimre: 2A + 3B - C, eciin A = (3 4

§

e

—

2 3
-11
2 2

).

(0; 5) mpsimoii

1 2\ f2 4 Pl
2. [IpousBeanTe yMHOKEHUE ABYX MaTpPHIIL a) ( 3 4)- (3 1), 0) (11 :%
2 4
3. Beruncnure onpeaenurens BTOpPOro nopsiaka || -3 .
4 3
3 2 -1
4. Beraucnure onpenenurens TPETHEro Mopsaaka | 5 3 |-
X~ 2%1%,=-3,
3 X% 2%= L,
20X~ 2% X, 4,
5. Pemmts MeTonoMm I'aycca [, +3%,- 2%~ 2%~ 7.
6. [TpoBeprTe mpuHamiexar au Touku A(3; 14), B(4; 13), C(-3;0), [
7x-3y+21=0.
7. [octpotite mpsmeie: 1) X =5; x=-3,x=0; 2)y=4,y= -2,y=0.
8. Brrauciaute aymHy oTpeska npsamoit 3X + 4y — 24 = 0, 3aKIF0YSHHOTO MEXTY OCSIMHU
KOOpJHMHAT.
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7.4. Ouenounsvte cpeocmea 0141 NPOBEOEHU NPOMENHCYMOUHOU ammecmayuu

. ITpumepst
dopma IIpaktryeckuii onbliT | JIMyHBIE KauecTBa
3HaHus VYMenus OLICHOYHBIX
aTTecTaluu (BmameTn) o0yyJarorerocs
CpeJICTB
JK3aMeH KouTpons 3Hanust OueHka yMeHHUs OI11eHKa HABBIKOB Ornenka Bonpocsr:
0a30BBIX MIOHNMATh JIOTHYECKOTO CIIOCOOHOCTH
Ny MIpUJIAraroTCst
MOJI0KEHHH B CHEIUAIbHYIO COITOCTaBJICHUS K TPaMOTHO U YETKO
00JIACTH AJIEMEHTOB | TCPMHHOJIOTHIO XapaKTEPUCTUKU H3J1araTh
BBICIIIECH 00BHEKTOB Martepuan
MaTeMaTUKU
OrneHka yMeHus O1eHKa HaBBIKOB Ornenka 3anaun
pemarh TUMOBBIE | JIOTMYECKOTO CITOCOOHOCTH MIpUJIAraroTCst

3aJ]a4d B 00JIaCTH
PO eCCHOHATTEH
Ol IeATEIbHOCTHU

MBIILICHUS [IPU
peleHH 3a/1a4 B
obyacTu
npodecCuOHATBHOM
JIEITETLHOCTH

rPaMOTHO U YETKO
M3J1araTh X0
pelenus 3a1a4 B
obJactu
npodecCHOHATBH
Oli IeATENNbHOCTH
u
apryMeHTHPOBATh
Pe3yNIbTaThI

7.4.1. IlpuMepHbIe BONPOCHI JUISA MPOBEAEHUS MPOMEKYTOYHO# aTTecTanuu (3K3aMeH )

1. Matputibl, 1eicTBUS HAJ MAaTPUIIAMHU.
2. Onpenenurenu 1-ro, 2-ro, 3-ro mopsiakoB. [IpaBuIo TpeyroasHUKOB.
3. ObpaTHas maTpuiia. ATTOPUTM HAXOXKJICHUST 0OpaTHON MaTPHIIHI.

4, Cuctema JIMHEWHBIX ypaBHEeHUNH. MeTo oOpatHoi Matpulibl. @opmyisl Kpamepa. Meton

l"aycca.

5. [Ipenen ¢pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MpeAeax.

6. [Ipenen pyHKIMU NpHU X, cTpeMsiIeMcs K 0ECKOHEYHOCTH. 3amMeuaTebHble mpeaessl.Yuco e.
/. HenpepbIBHOCTH (PYHKIIMH B TOUKE U Ha poMekyTKke. Touka HenmpepbiBHOCTH QyHKIMH. Touka

pa3pbiBa QYHKIIHH.
8. CpoticTBa HenpepbiBHBIX (pyHKIHi. [Iprpamenne aprymenTa.[Ipupamnieane QyHKIUN.
9. Ilpousoanas ¢ynkuun. Huddepennuan GyHKIUM.

10. 'eoMeTpuYeCKUil CMBICITIPOU3BOIHON. MeXaHHMUECKUH CMBICI MPOU3BOTHOM.

7.4.2. IllpuMepHbIe IK3aMeHANMOHHbIE 32/1a4M HA K3aMeH

1. Haitnute npousBenenue matpuir AB
-2 1
4 5 6
= y B = 3 _l
1 2 3
5 4
4 1 2
2. Bpruucnure ompenenutens |1 3 —5.
8 -1 7
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2 1 1
3. Haitnutre matpuily, oOpaTHyl0 K JaHHOW: A =| 3 —2 1

2 5 —4
4.Pemuth cucteMmy ypaBHeHui 1o ¢popmynam Kpamepa

3x-8y+z=7,
—-5x+4y+2z=-10,
2X+17y—-32=6.

5. CocTaBuUTh ypaBHEHHUS IBYX MPSAMBIX, IPOXOJAIINX yepe3 ToUKy A(4; 1), mapajsienbHo
Y NMIEPIEHIUKYJISAPHO npsamoi 3x —4y +2 =0

6. CocraBuTh ypaBHEeHHE Mapaboibl, eciin AaHbl e€ dpokyc F(4; 3) u aupextpuca X-5=0
/. Haiitu npenen GpyHkumu:

. 4—X
leLtn4—~\/x+12
, 1

V2

8. Haiimute npomssozmyto dyukuun Y =€ 2 -arCSINX prouke X, = >

9. [Tnomaap mapamienorpamma paBHa 17; ase ero Bepmunbsl A(2;1) u B(5;-3). Haiitu nBe npyrue
BEPIINHBI, €CJIM TOUKA MEPECEUCHUs TUaroHaieu JIeKUT Ha OCH Op/IMHAT.

10. OnpenenuTs yron Mexay AByMs npsaMbiMu: 3x-2y+7=0, 2x+3y-3=0

11. Touka E(1;-1) siBnseTcs 1ieHTpOM KBajpaTa, OJHAa U3 CTOPOH JISXKHUT Ha mpsMon x-2y+12=0.
CocTaBUTh ypaBHEHHUSI €70 CTOPOH.

12.YcTraHOBUTH KaKUe U3 CIEAYIOMIMX Nap NPSMbIX NEPIeHIUKYISPHBIL:

3x-4y+1=0 u 4x-3y+7=0; 9x-12y+5=0 u 8x+6y-13=0; 5x-7y+3=0 u 3x+2y-5=0

x2-1

x—1

x2—x—6

X—2

13.0Onpenenuth TOUKH pa3pbiBa GYHKIUU U UCCIEA0BATh UX XapaKTep f(x)=

14. TIpoBecTu nosHOE HccaeAoBaHue (DYHKIIMU U TIOCTPOUTH €€ rpaduk. Y =

15.Jlasbl KOMIUIeKCHbIe uncna Z, =1+i, Z; =3—2i;Hajiru:
=2
Z Zl -22 . 7 2 7

1. 1772
a)Zl+222; 6)21'22; B) 22’ I‘) Zl+221 I[)le

I[pyme OICHOYHLIC CPCACTBA 110 JUCHHUILIMHEC HC ITPCAYCMOTPCHEI.
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8. JOHNOJHUTEJIBbHOE OBECIIEYEHUME JUCHUIIJINHBbI
Mpuiio:xkenune 1. Kparkuii KOHCHEKT JIeKIUOHHBIX 3AaHATHH
Jleknusa Nel. Tema. «MaTpulbl 1 OCHOBHBIE ICHCTBUS HAJl HUMW»

Omnpenenenne. MaTpuueii pasmepa Mmxn, riae M- 9UCIO CTPOK, N- YHUCIIO CTOJIOIOB, Ha3bIBACTCS
TaOMUIIAa YHUCEN, pPACIOJOKEHHBIX B ONPEACICHHOM TMOPSAAKe. OTH 4YHCIa HA3BIBAIOTCS
9JIEMEHTAMH MATPHIbL. MECTO KaXI0r0 JIEMEHTa OJHO3HAYHO OMPEICISICTCS HOMEPOM CTPOKH U
cToJ011a, HA TIEPECEYCHUH KOTOPBIX OH HAXOAUTCS. DIIEMEHTBI MaTPHIIbI 0003HAYAIOTCS djj, TC I-
HOMEp CTPOKH, a J- HOMep CTOJI0IIa.

Marpuiia MOKET COCTOSITh KaK U3 OJHOM CTPOKHU, TaK U M3 OJHOTO cToJiOa. BooOie roBops,
MaTpHIla MOXET COCTOSITh AK€ U3 OJIHOTO IJIEMEHTA.

Omnpenenenne. Ecnu yncino cToia010B MaTpPUIBl paBHO YUCIY CTPOK (mM=n), TO MaTpHIla
Ha3bIBACTCAKBAAPATHOIM.

Onpenenenne. Marpuna Buja:

1 0 0
1 0
0 o0 1 )=
= E,

HAa3bIBACTCS €AMHUYHOU MATPULICH.

Omnpenenenne. Ecnu an, = a,m , TO MaTpHUIla Ha3bIBA€TCS CHMMETPUYECKON.

2 1
1 3
5 6

2O W

Omnpenenenne. KBagparHas MaTpulia BHIa Ha3bIBaCTCs JUATOHAJBLHON MaTPUIICH.

a, 0 0
0 a, 0

0
0 0 a

CioxxeHHe W BbIYMTAHHE MATPUIl CBOJUTCA K COOTBETCTBYIOIIUM OIEpallUsIM HaJl HX
anemeHTaMu. CaMbIM TJIaBHBIM CBOMCTBOM JITHX OIEpaIldil SBISETCS TO, YTO OHHM ONpPEJIeJIeHbI
TOJBKO JUId MaTPHI[ OJAMHAKOBOI'O pa3Mepa.

Omnpenesnenne. Cymmoii  (pa3sHOCTbIO) MAaTPUI] SBJISIETCS MATPUIIA, DJIEMEHTAMH KOTOPOU
SIBJISIFOTCSI COOTBETCTBEHHO CyMMa (pa3HOCTh) 3JIEMEHTOB UCXOAHBIX MaTPHIL.

Cij = aiji bij
C=A+B=B+A.

Omneparysi yMHOKeHHs (He1eHHs1) MaTPUIIBI JTI000T0 pa3Mepa Ha MPOU3BOIBHOE YHCIIO
CBOJAUTCS K YMHOXKEHHUIO (JIEJIEHNUIO) Ka)KJIOT0 3JIEMEHTA MaTPHILIbI Ha 3TO YHUCIIO.
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oa, oda, .. 0Oa,

qA=| Wha On . O,

oa,, oa,, .. oa

ml mn

o (A+B) =0A + aB A(atp) = aA £ BA

1 2 3 1 3 4
2 1 4 5 7 8
IIpumep. /laHBI MaTpULEL A = 3 2 3 B = L2 4 hajitu 2A + B.
lipumep. p )
2 4 6 3 7 10
4 2 8 9 9 16
_|6 a4 6 _|7 6 10
2A = ,2A+B =

Omnpenenenne: IpousBenenuemM MaTpHIl Ha3bIBACTCS MaTPULIA, DJIEMEHTHI KOTOPOH MOTYT OBITh
BBIUUCIIEHBI 110 CIEAYIOIIHUM (hOopMyJIam:

c, =) a,-b

kj
k=1 AB = C; .

W3 npuBeeHHOTO ONpeeeHns] BUIHO, YTO ONepalys YMHOKEHUSI MAaTPUI] ONpeiesieHa TOJIbKO
JUISl MATPHUILL, YMCJI0 CTOJIOIOB NMEPBOM U3 KOTOPbIX PABHO YHMCJY CTPOK BTOPOIA.

CBoiicTBa oliepaliMy YMHOXXCHUS MAaTPUIIL.

1)YMHOXKEHHEe MaTpull He KOMMYTaTuBHO, T.e. AB # BA naxe ecnu ompeneneHsl o0a
npousBeneHua. OgHaKo, eciu Ui Kakux — JIn0o matpull cootTHomenne AB=BA Brimonnsercs,
TO TAKUE MATPHUILIbl Ha3bIBAIOTCANIEPECTAHOBOYHBIMH.
CaMmbIM XapaKTepHbBIM MPUMEPOM MOXKET CIIY)KUTh €IMHAYHASA MATPULIA, KOTOpas SBISAETCA
NEPECTAaHOBOYHOM ¢ JIF000H APYyroi MaTpuUIlel TOTro Ke pa3Mepa.
[lepecTaHOBOYHBIMU MOTYT OBITH TOJBKO KBaJIpaTHbIE MAaTPUILIBI OJJHOTO U TOTO K€ MOPSIKA.
AEE=EA=A

O4eBUAHO, YTO JJIsl TFOOBIX MATPUIL BBITIOIHSIIOTCS CIIEAYIONIEE CBOMCTBO:

A-O =0; O-A=0,rae O — HyJeBasi MaTpHIIA.

2) Omneparus MepeMHOKCHUST MaTPHUI] aCCONUATHBHA, T.€. €CIIM OINPEIeIICHbI Tpou3BeacHus AB
u (AB)C, to onpenenens BC u A(BC), 1 BBITIOTHAETCS paBEHCTBO:

(AB)C=A(BC).

3) Omnepauuss yMHOXXEHHSI MATpULl AMCTPUOYTHMBHA [0 OTHOUIEHUIO K CJIOXKEHHIO, T.€. €CIIU
umeroT cMbicl BoipakeHus A(B+C) u (A+B)C, To COOTBETCTBEHHO:

AB+C)=AB+ AC(A + B)C=AC + BC.
4) Ecnu npoussenenue AB onpeneneHo, To i 1'000ro Yrcia oL BEpHO COOTHOIIIEHUE:

o(AB) = (aA)B = A(aB).

5) Ecin omnpeneneHo npoussenenne AB, To ompeneneno npomssenenne B'A' n Bemonnsercs
PaBEHCTBO:

(AB)'=B'A", rie

HHACKCOM T ob6o3HayaeTcs TPAaHCIOHUPOBAHHAA MaTpuUIla.
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6) 3ameTuM TaKxKe, 9To JUIs JTF0O0BIX KBaapaTHbIX Marpuil det (AB) = detA-detB.
Yro Takoe det OyzmeT paccCMOTPEHO HIIKE.

Omnpeaeaenne. Matpuily B HaspiBalOT TPAHCIIOHMPOBAHHOM MaTpune A, a mepexon oT A K
BrpancnioHupoBaHueM, €CIIM DJIEMEHTHl KaXJOW CTPOKM MaTpuIbl A 3amucarb B TOM XKeE
MOPAJIKE B CTOJIOLBI MaTpUILbl B.

A=lo% @ - o) B=AT=la, @, - a. )
APYTHMH CIOBaMH, Dji = ajj.
B xauecTBe crneacTBus U3 MpeabIayIIero CBOMCTBA (5) MOXKHO 3amucaTh, 4To:
(ABC)"=C'B'A",

IIPU yCIIOBHMM, YTO OIpeeneHo npousseaeHue marpu ABC.

1 0 1 -1
e e
[Tpumep. lansl matpunsl A =t =4 2/ B=12) C=\"1) uuucno o = 2. HaiituA"B+aC.

1 2 1 1 1 1 1-1+2-3+1-2 9
0 4 —4 {0 4 _4} 3 0-1+4-3—-4-2 4}
T AT — - —
AT=(31 2 ) ATB=(3 2 )12 = - :

3-141.342-2
. 9) (-2 7
) wracaloh 2L
aC=\12): ATB+oC =110)4 2 J=112)

1
4

[Tpumep. Haiitu mpousBegeHrne MaTpui A = 3] nuB= (2 4 1) .

1 1.2 1.4 11) (2 4 1
4 4.2 4.4 4.1|=|8 16 4
AB=13J).(2 4 1) - (32 34 31) (6 12 3

1
4

BA=(2 4 1),[3

N

[u=y

]:2-1+4-4+1-3:2+16+3:21.

3 4
[Tpumep. Haiitu mpousBegieHrue MaTpuil A= (1 2) ,B= [5 6]

3 4
AB= (1 2)_[5 6]:(3+10 4+12) = (13 16)
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IIpunoxenue 2.
IIpakTuyeckas padora Ne9 Ilosnoe ucciaenosanmne pynkuuu. Ilocrpoenue rpagukon

LEJIb PABOTbI: HayuuThCcs NPOBOAUTH MOJTHOE MCClie0oBaHUe (PYHKUUN ¢ TOMOIIbIO IEPBOM U
BTOPOM MIPOU3BOJIHON M CTPOUTH UX IPaPUKH.

JUig BbINOJHEHUs pabOThl HEOOXOAMMO YMETh ONpPENENSITh O0JIACTh OINpEAETICHUS M 00JacTh
3HayeHus (PyHKUUHU, TPOMEXYTKH Bo3pacTanus (yObIiBaHUS) QYHKIIUHU, TOUKU NIeperuda.

DF(X)=x>-12x+11;
2)f(x)=x"-16x"-2;

3) f (x) = 4x°— 21x %+ 18x + 20;
A)f(X)=(x—2)*(x+2);

5) f (x) =In(x*-2x + 4);

6) f (x) =x +e™*;

7) f(x) =x* (x— 4) ;

8) f(x) =x*-12x+ 1;
9)f(x)=In(x*+1);

10)f(x)=5x*+20x+9;
11)f(x)=—2x°+8x-9;
12) f(x) =x(x*—4) ;

13) f(x) =x*-12x*+x-1;

14)f(x)=—x>+15x*~x—250;
15)f(x)=x"—4x*~18x°+45;
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IIpunoxenue 3.
JK3aMeHAIMOHHBII OnJieT
MuHucTepcTBO HayKu U Bbiciiero oopazoBanus Poccuiickoit @enepanuun
¢dunuan dhenepabHOTO TOCYAAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUS
«KyOaHckuii rocy1apCTBEHHbI YHUBEPCUTET» B T. [ 'enenpkuke
Crermmansrocts 09.02.07 MadopMannoHHbIe CHCTEMBI M TIPOTPAMMUPOBAHNE
JucuunnuHa
«DJIEMEHTBHI BBICILIEW MAaTEMaTHUKN

Buier Nels

1. OpnoctroponHue npeaensl GpyHKuu B Touke. [Ipenen pyHkmu Ha 6ECKOHEYHOCTH U
OeckoHEUHBIN npenen GyHKIMU. BepTukaibHble U TOPU30HTAIBHBIC ACHMIITOTHI.

2. Haiigure opaunary Touku B (1; y) u otHOmIeHHe A, B KoTopoM Touka M (2; 1) penut
otpe3ok AB, ecniu A (5; 7).

[Ipencenarens npeaMeTHOM (IIUKIOBOM) KOMUCCHHU JI. B. XKyk
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JINCT

M3MEHEHUH pabouell yueOHOM mporpamMmsl 10 AUCLUILIINHE
EH.01 DnemenTs! BhICIIEH MaTeMaTUKU

JloTo/IHEHN ¥ U3MEHEHHUS, BHOCUMBIE B paO0UyI0 MpOrpaMMy JAUCHHUIIINHBI

OCHOBaHUS BHECECHUS
JIOTIOJTHEHUN U
U3MEHEHUI

Pasznen PII/I, B koTOpBII
BHOCATCSI U3MEHEHHUSI

ConepxaHne BHOCUMBIX
JIOTIOJIHEHUH, U3MEHEHUI

[Ipennoxenue
paboronarens

[Ipennoxenne
COCTaBUTES
MIPOrpaMMBbI

[IpnoGperenue,
W3IaHUE JIUTEPATYPHI,
OOHOBJICHHE MIEPEUHs U
conepxanust ObC, 6a3
JTAHHBIX

Paznener Ne2.4.5 u No5
[TepeueHb OCHOBHOM U

JIOTIOJIHUTEIBbHON yueOHOI

JUTEpaTyphl

OO6HOBNIEHUS IEPEUHS
JUTEPaTyphI

VYTBepKJICHA Ha 3aCeaHUH MPEIMETHON (IIMKJIOBON) KOMHUCCHU MaTEMAaTHUYECKUX U €CTECTBCHHO-

Hay4YHBIX TUCHUIUINH poTokod Ne 10 ot «27» mas 2025 .

3amecrtutens gupekropa 1o YP ¢unmana

y ,
3aBejyrolas cekropom oubamorexu uinana /7/ /7 / JI.I. Coxkomnosa

(7{;//

WkeHep-oJ1eKTPOHUK (IPOrPaMMHO-HH(QOPMALIOHHOE ///
obecnieueHue 06pa30BaTEIBLHON IIPOrPaMMBbI)
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Penensus
Ha Y4EOHYI0 NpOrpaMMy y4eOHOM TUCHUIIIINHBI
EH.01. QJIEMEHTBI BBICHIEH MATEMATHUKH
s cnennanbHocTy 09.02.07 MH(popManuoHHbIE CHCTEMBbI M IPOrPaAaMMHMPOBAaHHUE

PaGouas nporpamma yueOHol mucuummuasl EH.01. 3JIEMEHTBI BBICIIEM MATEMATUKA

pa3zpaboTaHa Ha ocHoBe TpeOoBaHMi DenepasbHOr0 rocyJapCTBEHHOrO0 00pa30BaTEIbHOTO
crangapra (mamee — @PI'OC), mpenbsSBIIEMBIX K CTPYKTYpe, COACPKAHUIO WU pe3ysbTaTaM
ocBoeHHUs1 yueOHoM mucuuruimHel  EH.01. DJIEMEHTBI BBICIIEM MATEMATUKU B
COOTBETCTBUHU ¢ PeKoMeHJalsIMu 0 OpraHu3aluy MOJIy4YeHUs! CpeIHero oouero oopa3oBaHus B
npenesaax OCBOCHMsI 00pa30BATENbHBIX MPOrPAMM CPEAHEro MpOo(ecCHOHaIBLHOrO 00pa30BaHUs
Ha 0a3ze OCHOBHOro o6Omiero oOpaszoBaHusi ¢ ydetroM Tpeboanuit ®I'OC mo cnenuanbHOCTU
cpennero npodeccuonanbHoro odpazopanus (nanee CI10)09.02.07 MudopmaninoHHbIE CHCTEMBI
U TPOrpaMMHUpPOBAaHME, YTBEPKIECHHOTO MpHKa3oM MuHHCTEpcTBa  OOpa3oBaHUS M HAyKH
Poccuiickoit ®enepanun ot 05 ¢espans 2018 r. Ne 69, 3apeructpupoBan B MHUHHCTEPCTBE
tocturuu 26 despans 2018 r. Ne 50137.

Jlannas mporpamMma SIBIISIETCSI 4YacThl0O OCHOBHOW MPOQECCHOHATBHON 00pa3oBaTeIbHOMN
nporpamMMbl B coorBeTcTBUU ¢ @I'OC cpennero (moxHoro) obmero odpazosanus u GI'OC no
cneranbHocty CITO 09.02.07 MadpopmanimoHHble CUCTEMBI U TPOIPaMMUPOBAHUE.

PaGouas nmporpamma mnpearnosiaraer pacnpeaesieHue TeM U U3y4eHHe MaTepuania o pas3jesiam:
OCHOBBI TEOPHM KOMIUIEKCHBIX uHcel, IuddepeHnnanbHOoe U HHTETPAIbHOE HMCUUCICHUE
(GYHKIIMU OHOW WJIM HECKOJIBKHMX IEPEMEHHBIX, TCOPHUS PAIO0B, MATPHUIIBI, CUCTEMBbI JIMHEHHBIX
ypaBHEHUH, BEKTOPHI, TEOMETPHS Ha TUIOCKOCTH.

Copepxanue y4yeOHOW IUCIHMIUIMHBI HampaBlieHO Ha (OpMUpPOBAHUE 3HAHUM, YMEHUH U
HaBBIKOB CTYJEHTOB B 00J1acTH BbICIIEell MaTeMaTHkM. B mnporpamme peanu3oBaHbI
IUIAKTHYECKHe MPUHLHUIBI O0y4YeHUs: LEJIOCTHOCTh, CTPYKTYPHOCTB; OTpa)k€Ha B3aUMOCBS3b
MEXJy OTIECJIbHBIMU AJIEMEHTaMU CTPYKTYPBI, YYTE€Hbl MEXKIIPEAMETHbIE CBS3M (MaTeMaTHKa:
anreOpa, Hayajga MaTeMaTHYECKOIO aHaJIM3a, TeOMETPHS).

TemaTtuueckuii 1aH U cojiep:kaHue yueOHOM TUCIUILUIMHBI PACKPBIBACT MOCIIEIOBATEIbHOCTD
IPOXOXACHUSI TEM, COOTBETCTBYET yueOHOMY IUIaHy M paclpejesieHrto dyacoB. B mporpamme
ompezeneHsl Qopma TNpPOBEACHUS, IENd, 3a7auyd  y4eOHOM JUCUUIUIMHBI, MPEICTaBICHBI
MaTepUabl s TEKYIEH U IPOMEKYTOUHON aTTeCTAIUH.

[TactiopT mporpaMMbl 0OOCHOBAHHO M TMOJIHO OTPaXXaeT CoJep)KaHHue AUCIUILIUHBI, €€ POJb U
MECTO B TMOATOTOBKE CHEIHAIUCTa CPEeIHEro 3BEHA, PAacKpbIBaeT IEAM M 3a7aud y4eOHOi
TUCHUIUIMHEL. OnpezeneHbl TpeOOBaHUS K YMEHUSM U 3HAHUSIM CTYICHTOB.

[lepeueHb peKOMEHAYEeMOHl OCHOBHOM M  JIOTIOJHHUTENBHON JIUTEPATyphl  BKIIOYAET
OOIIEeIOCTYNHbIE HWCTOYHUKH, W3JIaHHbIE B TOcleAHee Bpemsi (HE TMo31Hee 5  Ier).
[Tepeuncnennsie UHTEpHET — pecypchbl aKTyallbHBI B JIOCTOBEPHBI.

PaGouass mporpamma JUCHMIUIMHBI «DJEMEHTHI BBICHIEH MaTEeMaTHUKW» MOXKET OBbITh
PEKOMEHI0BaHa JIJIsl UCIOJIb30BaHMs B y4eOHOM Ipoliecce MPU MOATOTOBKE MO CIEHATbHOCTH
09.02.07 NudopmaniioHHbIE CUCTEMBI 1 IPOTPAMMHUPOBAHHUE.

Penensenr:

Hupexrop MBOY «Cpennsis obmeo6pasosatenshas mkona Nel MyHHIMOATsHOro
00pa3oBanus ropoA-Kypopt I'efleHpkik uMenu A fiMupana XOJOoCTAKOBAY
' e’ E. B. ®emkoBa




Penensus
Ha Y4EOHYI0 NpOrpaMMy y4eOHOM TUCHUIIIINHBI
EH.01. QJIEMEHTBI BBICHIEH MATEMATHUKH
s cnenuansHocTy 09.02.07 U opManuoHHbIE CHCTEMbI M IPOrPAMMHMPOBAaHUE

PabGouass mnporpamma yueOHoW aucuuIUiMHBl EH.0l. DieMeHTsl BbICIICH MaTeMAaTHKH
pazpabotaHa Ha ocHoBe TpeOoBaHuil denepanbHOr0 TroOCYIapCTBEHHOrO0 00pa30BATEIHLHOTO
crangapra (mamee — @PI'OC), mpenbsSBIIEMBIX K CTPYKTYpe, COACPKAHUIO WU pe3ysbTaTaM
ocBOoeHUsl y4yeOHOU mucuuruinHbl EH.01. DnemeHTsI BBICHICH MaTreMaTtHKd B COOTBETCTBUHU C
PEKOMEHJALUAMHI [0 OpPraHU3alluyd TOJYyYEHUs cpenHero olmiero oOpa3oBaHUs B Mpeenax
OCBOEHHs 00pazoBaTEIbHBIX MPOrpaMM CpEIHEro MpoQeccHOHaIbHOr0 00pa3oBaHMs Ha 0aze
OCHOBHOTO 0011ero obpazoBanus ¢ ydetroM TpeboBanuii ®I'OC mo cnenuanibHOCTH CPEAHETO
npodeccuonanbHoro oo6pazoBanust (manmee CIIO) 09.02.07 HNudpopManmroHHBIE CHCTEMBI M
MPOrpaMMHPOBAHKE, YTBEPXKICHHOTO TMpHKa3oM MmUHHCTEpCTBa  00pa3oBaHUS H HAYKH
Poccuiickoit ®enepanun ot 05 ¢espans 2018 r. Ne 69, 3apeructpupoBan B MHUHHCTEPCTBE
tocturuu 26 despans 2018 r. Ne 50137.

JlanHnas mporpamMma SIBIISIETCSI 4YacThI0O OCHOBHOM mpodeccHoHaIbHON 00pa3oBaTelbHON
nporpamMMbl B coorBeTcTBUU ¢ @I'OC cpennero (moxHoro) obmero odpazosanus u GI'OC no
cneranbHocty CITO 09.02.07 MadpopmanimoHHble CUCTEMBI U TPOIPaMMUPOBAHUE.

[TacriopT mporpaMMbl 0O0CHOBAHHO M IMOJIHO OTPaXXaeT CoJiepKaHue AUCIUIUIMHBI, €€ POJib U
MECTO B MOJTOTOBKE CHEIMAINCTAa CPEJAHETO0 3BEHA, PACKPbIBaeT LENM U 3aJaud y4eOHOM
aucuuIUIHEL. OnpeneneHsl TpeOOBaHHS K YMEHHSIM U 3HaHUSIM CTYICHTOB.

Conepxanue y4eOHOW TUCIMIUIMHBI HAMpaBJICHO Ha (QOPMHUpPOBAHWE 3HAHWH, YMEHHH W
HABBIKOB CTYJCHTOB B OOJACTH W3y4YCHHUs DIIEMEHTOB BBICIICH MaTeMaTWKH. B mporpamme
peann30BaHbl AUJAKTUYECKUE MPUHIUIBI 00YYEHUS: LIETOCTHOCTh, CTPYKTYPHOCTb;, OTpa)keHa
B3aMMOCBSI3b MEXIY OTIECIbHBIMU DJIEMEHTAMU CTPYKTYpbI, YUTEHBI MEXIPEAMETHBIE CBSI3U
(MaTemaTHKka: ajaredpa, Hauajia MaTeMaTHYSCKOTO aHAIN3a, TEOMETPH).

PaGouas mporpamma mnpeznosaraer pacnpeaesieHue TeM U U3y4eHHe MaTtepuaia Mo pa3jesiam:
OCHOBBI TEOPHHM KOMIUIEKCHBIX uHcel, auddepeHnnanbHOoe U HHTETPAIbHOE HCUUCICHUE
(GyHKUIMU OJHOW WM HECKOJIbKMX MEPEMEHHBIX, TEOPHUS PSAIOB, MAaTPUIIbl, CUCTEMbI JTUHEHHBIX
ypaBHEHHI, BEKTOPBI, TEOMETPHS Ha IIIOCKOCTH.

TemaTtuueckuii IaH U cojiep:kaHue yueOHOM TUCIUILUIMHBI PACKPBIBACT MOCIIEIOBATEIBHOCTD
IPOXOXACHUS TeM, COOTBETCTBYET yueOHOMY IIaHy M paclipeiiefieHuio yacoB. B mporpamme
ompezeneHbl  GopmMa NpPOBEACHUS, IeNd, 3aJayd  Yy4eOHON JAMCUMILIUHBL, MPEICTaBIICHBI
MaTepUabl s TEKYIEH U IPOMEKYTOUHON aTTeCTAIUH.

[lepeueHb peKOMEHAYEeMOHl OCHOBHOM M  JIOTIOJHHUTENBHON JIUTEPATyphl  BKIIOYAET
OOIIEeIOCTYNHbIE HWCTOYHUKH, W3JIaHHbIE B TOcleAHee Bpemsi (HE TMo31Hee 5  Ier).
[Tepeuncnennsie UHTEpHET — pecypcehbl aKTyallbHBI B IOCTOBEPHBI.

PaGouass mporpamma JUCHMIUIMHBI «DJEMEHTHI BBICHIEH MaTEeMaTHUKW» MOXKET OBbITh
PEKOMEHI0BaHa JIJIsl UCIOJIb30BaHMs B y4eOHOM Ipoliecce MPU MOATOTOBKE MO CIEHATbHOCTH
09.02.07 NudopmaniioHHbIE CUCTEMBI 1 IPOTPAMMHUPOBAHHUE.

Peuenzenr:
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