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1. IEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110
JUCHUIIVIMHE (MOAYJ10), COOTHECEHHBIX C
INNTAHUPYEMBIMMU PE3YJIBTATAMU OCBOEHUA

OBPA3OBATEJBHOMN ITPOI'PAMMBI

1.1. eab v 3a7a4u JUCHUIIIUHBI

Iean ocBOEHHUS TUCHUIUIMHBI: YCBOSHHWE OCHOBHBIX IMOHATHH M METOJIOB
MaTeMaTHdecKoro aHanmsa, npeaycMmorpeHubix ®I'OC BO, oBnajeHrne HaBbIKaMu
MIPUMEHEHHSI MaTeMaTHYECKUX METOIOB, a TakKe (hOpMUPOBaHKE Y 00yUaIOIerocs
TpeOyemMoro Habopa KOMIIETCHIIMHA, COOTBETCTBYIOIIMX €ro HaIpaBJICHUIO
MOATOTOBKHU M 00€CTICUMBAOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

JIJ1A 1oCTHKEHNSI TIOCTABJIEHHBIX 11eJIel pelialTcs ciaeayolme 3a1a4um:

- WU3YYUTh OCHOBHBIC TIOHATHS, ONPEACICHHUS, TEOPEMbI WM METOHI,
dbopmupyronme OoO0Iyl0 MaTEeMaTHYECKyl0 TMOJATOTOBKY W pPa3BUBAIOIINE
abCTpakTHOE, JIOTHYECKOE M TBOPUECKOE MBIIIICHHUE;

- YMETh CaMOCTOSITENIbHO M3ydaTh y4eOHYI0 M HAy4YHYIO JIUTEpaTypy,
CoJIeprKaIIy0 MaTeMaTHIeCKue (PaKkThl U pe3yIbTaThl,

- YMETh 4€TKO (hOpMyIHpOBaTh 3aJa4y U HAXOAUTh COOTBETCTBYIOUIUHN
QITOPUTM U METOJI €€ PEIICHMUS;

- OCBOUTH TEOPETHUYECKHUE OCHOBBI JUIsI  YCICHIIHOTO U3YYCHHS
JTUCITUTUINH, UCTIOB3YIONMX MAaTEMAaTHYECKUE METOIbl U MOJICTIH.

1.2. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuuminna «MatemaTrkay npecTaBisieT cCoOOOM TUCHUIUIUHY 0a30BOM
4acTH y4yeOHOro MiaHa.

HNucuuminna «MaTtematuka» 0a3upyeTcss Ha TEOPETUYECKUX 3HAHUSIX,
MPAKTUYECKUX YMEHMSIX U HaBBIKaX, MOJYYCHHBIX OO0y4aeMbIMU TPU W3YYECHUHU
IIKOJBHOTO Kypca MaremaTuku. (OcBoeHHE MUCHUIUIMHBI —«MaremaTukay
CIIOCOOCTBYET JIy4IIEeMy YCBOCHHUIO JHCHMIUIMH «MaTeMaTH4YeCKud aHalu3» |
«Teopuss BeposATHOCTEM W MaTeMaTudeckKass CTaTUCTUKa». [l ycremHoro
OCBOCHMSI  JWCIHUIUIMHBI ~ HEOOXOAMMO  yYMETh  OCYIIECTBISATH  BBIOOD
WHCTPYMEHTAJILHBIX CPEICTB MJisi OOpaOOTKM HSKOHOMHUYECKHMX JIAHHBIX B
COOTBETCTBHM C MOCTABJICHHOM 3a7aueil, aHaIM3UPOBATh PE3YyJIbTAThl PACUETOB U
000CHOBBIBAaTh MOJTYYEHHBIE BHIBO/IBI.

«MareMatvka» — KOMIUIEKCHO€ Hay4dHOE HampaBJeHHEe, HMEoIIee
MEXIUCIUIUIMHAPHBIM XapakTep, COJCHCTBYIOIIEEC Pa3BUTHUIO JIPYTHX HAYYHBIX
HaIpPaBJICHUI ¥ TEM CaMbIM BBITIOJIHSIONIEE UHTETPATUBHYIO (YHKIIUIO B CUCTEME
Hayk. JlucruniauHa «MaTreMaTuka» HMEET JIOTUYECKYI0 U COAep)KaTesIbHO-
METOJUYECKYIO CBsI3b ¢ OCHOBHbIMM juctuiuimHamu OIIOIl GakamaBpuara, B
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paMKax KOTOphIX OyaymuMm OakanaBpaM HEOOXOAMMBI HAaBBIKM MCIOJIb30BATh
pe3yJIbTaThl PACUETOB M MOJYYCHHBIX BHIBOJOB B MPAKTUYECKOU JI€ITETBHOCTH IIPU
pEllIeHUH MOCTaBJICHHOM 3a/1a4H.

3HaHUsA, YMEHUS, HABBIKA M KOMIIETEHIIUH, TIOJTYYECHHbIE 00yUYarOITUMUCS TTPU
VM3YyYECHUH JTAHHOM JUCLMIUIMHBI, HAXOIAT IIUPOKOE MPUMEHEHHE B TBOPUYECKOU U
HAyYHO-UCCIIEI0OBATEILCKON ACATEIHPHOCTH OaKaiaBpa.
Jucnuminaa «MaTteMaTuKay



2. OBBEM JUCHMUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAUHUIIAX C
YKA3AHUEM KOJIMYECTBA AKAJJEMUYECKUX
(ACTPOHOMHUYECKHNX) YACOB T10 BUJIAM YUEBHBIX 3AHATUN

Bunrnl 3anstuit

O0BbEM TUCHUTLIUHBI

®opma o0yyeHus
Ounas dopma OuHo-3a04Has 3aouHas popma
o0ydeHus dbopma oOyueHus oOy4eHus

O0BeM 3aYETHBIX €IUHUL] 7 7 7
OO01mmas Tpy10eMKOCTh B 952 952 252
qacax
AynuTOpHBIE 3aHATHS 204 136 42
Jlekuun 68 68 20
[IpakTuueckue 3aHATHS 136 68 99
(cemuHapbI)
CamocrosiTenbHas paboTa 21 89 197
KonTpomis 27 27 13
dopma KOHTPOIIS 3aueT, sK3aMeH 3aueT, sK3aMeH 3auer, sK3aMeH




3. COIEPKAHME JJUCLHUILIUHBI (MOYJISD),
CTPYKTYPUPOBAHHOE IO TEMAM (PA3/IEJIAM) C YKAZAHUEM
KOMITETEHIA A, POPMHUPYEMbIX B MPOIIECCE OCBOEHHUS
JUCLHUTIIMHBI (MOYJIS)

3.1. YueOHO-TeMaTHUeCKMI IUIaH Kypca U pacnpe/iejeHue KoMIeTeH Uit
10 TeMaM 3aHATHH:

dopMupyembie KOMIETSHIIUH (MJIA UX YaCTH)

HaunmenoBanue TeMbI

YK-1
YK-2
OIIK-1

Tema 1. Bekropasle BenmnuuHbl. Onepanuu HaJl

+
+
+

BEKTOpaMH

Tewma 2. Matpuisl. Onepaniuu HaJl MaTpHUIIAMHU. + + +
Tema 3. AHanuTHuUECKas reOMeTpUsl Ha N N N
IIJIOCKOCTH.

Tema 4. AHanmuTHYECKAsi TEOMETPUS B N N N
MIPOCTPAHCTBE.

Tema 5. DneMeHThI TUHEHHON anreopsl + + +

3.2. Coaep:xaHue pa3iesoB TUCHUIIMHBI (MOAYJIs]) 1 KOHTPOJILHbIE
BOINPOCHI IS CAMOCTOATEIHLHOM PadoThI (CAMOKOHTPOJIS)
00yJarmuxcs

PA3JEJI 1. OCHOBBI AHATHTHYECKOH TEOMETPHH H
JJUHEHUHOH AJITEBPBI.

Tema 1.1. BekTopHble BeJimuuHbl. Onepanuu HajJ BeKTOPaMH
CkansipHble ¥ BEKTOPHBIC BEITUYHMHBI. YTOJ MEXay Bekropamu. [Ipoexims
BekTopa Ha ock. Cymma BekTopoB. PaszHocTh nByx BektopoB. [IpousBenenue
BEKTOpa Ha YUCIIO.

KOHmpO]Zbele e60onpocosl.

1. Yto Ha3bIBaeTCs BEKTOPOM?

2. UeM oTimyaeTcs BEKTOpHAs BeIWYMHA OT ckansapHou? IIpuenure
MIPUMEPHI CKAJIIPHBIX U BEKTOPHBIX BEJTUYHUH.

3. Kakue BEeKTOpbI HA3bIBAIOTCSA PABHBIMU?

4 Kaxkoli BekTop Ha3bIBaeTCs HyJeBbIM? IMeeT Jii OH HarpaBlieHHe?

d. Kakue BEeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

6 Kakue BEeKTOpbI HA3bIBAKOTCS MPOTUBOIOIOKHBIMU?



7 Kakue BeKTOpbI Ha3bIBAIOTCA KOMIIAHAPHBIMU?

8.  Urto Ha3bIBaeTCs YIJIOM MEXIY BEKTOpaMu?

Q. Kakue BeKTOpbI Ha3bIBAIOTCS OPTOrOHAIBHBIMU?

10. Kaxoii BeKTOp Ha3bIBACTCS €AMHUYHBIM?

11. Yro Ha3pIBaeTcs MPOEKUMEN BEKTOpA HAa OCh?

12.  Yro Ha3bIBaeTCA CyMMOM IBYX BEKTOPOB?

13. Yro Ha3bIBaeTCs Pa3HOCTHIO IBYX BEKTOPOB?

14.  Yto Ha3bIBaeTCS MPOU3BEACHUEM HEHYJIEBOIO BEKTOPA HA YUCIIO?

15. B dWem cocroutr HeoOXOomMMOE W  JOCTAaTOYHOE  YCJIOBHE
KOJUTMHEAPHOCTH BEKTOPOB?

16. Yro Ha3LIBAaETCS JIMHENHOM KOMOMHALIUEN BEKTOPOB Ay, Uy, ..., Ay ?

17. Yro o3HaYaeT BhIpAKEHUE «BEKTOP PA3IOKEH IO JAHHBIM BEKTOpaM»?

18. Yro Ha3bIBaeTCs AEKAPTOBOM MPSMOYTOJILHON CUCTEMON KOOPAMHAT Ha
IJTIOCKOCTHU?

19. Yo Ha3bIBaeTCs KOOpAWHATAMH BEKTOpa Ha MIIOCKOCTH?

20. Kak 3ammuceiBaeTcs pa3ioXeHHe JII000T0 BEKTOpa Ha IJIOCKOCTH O
JIBYM B3aMIMHO TIEPIICHIUKYISIPHBIM BEKTOpaM?

21. Kak mHaxomsaTcs KOOpAWMHATHI CYMMBI, pa3HOCTH BEKTOPOB U
IIPOU3BENCHUS BEKTOPA HA YHUCIIO?

22. Kaxkoit BeKTOp Ha3bIBA€TCs paJlyC-BEKTOPOM TOUKU?

23. Kak HailTu KOOpJIMHATHI BEKTOpA, €CJIM WU3BECTHBI KOOPJUHATBHI €0
Hayvajia ¥ KoH1a?

24. Kak pacrnosiokeHa TOYKa OTHOCUTEIBHO MPSMOYTOJIbHONW CHCTEMBI
KOOpJIMHAT B MPOCTPAHCTBE, €CJIH: a) OJHA €€ KOOpJMHATA paBHA HYIO; 0) nBE €&
KOOPJIMHATHI PaBHBI HYJIIO.

25. OObscHUTE, TTOYEMY BCE TOUKH, JISXKaIMe Ha TPSIMOH, MmapaaenbHON
miockoctr Oxy, UMEIOT OJHY U TY K€ allllJIUKATY.

26. Jlamer Toukm A(2;4;5), B(3;xy), C(0;4;z), D(5;t;u). Ilpm kakmx
3Ha4YeHUAX X,Y,Z,{,U 5TH TOYKHM JIeKAT: a) B IJIOCKOCTH, MapaJlIeIbHON MJIOCKOCTH
Oxy; 0) B INIOCKOCTH, TapaJJIENbHON MIIOCKOCTH OXxZ;B) Ha MPSIMOM, apayieIbHOM
ocu Ox?

— — —

27. Haiigure xoopauHatel BekTopa CA, ecmu AB = {x;;y;; 2.}, BC =
{x2; ¥2; 25}

28. TlepBas u BTOpas KOOPAMHATHI HEHYJIEBOI'O BEKTOpPA (APABHbLI HYIIIO.
Kak pacronoxen BeKTOp d 110 oTHOIEeHUIo K ocu: a) Oz; 6) Ox; B) 0y?

29. IlepBas KoOpaMHATAa HEHYJIEBOIO BEKTOpa dpaBHa Hymo. Kak
PACIIONIOKEH BEKTOP @ 110 OTHOIIEHHIO: a) K Mm1ockoctu OXZ; 0)k ocu Ox?

30. Komnuueapssl 1 BeKTOphl: a) d = {—5;3;—1} u b= {6; —10; —2};
6)d ={-2;3;7}ub = {-1;1,53,5}?

31. Jlnuna paauyc-Bektopa Touku M paBHa 1. Moxket u abcuucca TOUKU
M paBusiThes: a) 1; 0) 27

32. JlnuHa BekTOpa dpaBHa 3. MOXET JIM OJHA U3 KOOPAMHAT BEKTOPA
dpaBHATHCS: ) 3; 0) 5?
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33. AOcuucca touku M1 paBHa 3, a abciucca Touku M, paBHa 6. 1) Moxer
U IauHa otpeska MiM; ObITh paBHOU 27 2) KaK pacmloiokeH oTpe3ok MiM, 1o
OTHOILEHHIO K ocH Ox, €CJIH €ro JJIMHA paBHa 37

34. JlaiiTe onpenereHne CKaJsipHOTo MPOU3BEICHUS IBYX BEKTOPOB.

35.  Uto Ha3BIBaeTCs CKaJISIPHBIM KBAIpPaTOM BEKTOpa?

36. B dyem coctouT HEOOXOAMMOE W  JIOCTATOYHOE  YCIIOBHUE
MEPIEHIUKYJISIPHOCTU JIBYX HEHYJIEBBIX BEKTOPOB?

37. Uemy paBHO CKaJISIpHOE TMPOM3BEICHHUE JBYX BEKTOPOB, 3aJIaHHBIX
CBOMMH KOOpJMHATaMu?

38. Uto Ha3BIBAIOT AJIMHOM BEeKTOpa?

39. Urto Ha3BIBAIOT YIJIIOM MEXYy BEKTOpaMM?

40. Bektopel d U b umeroT mHBL a U b. Uemy paBHO CKaIsApHOE
IPOU3BENEHHUE BEKTOPOB d U B, €CJIU: a) BEKTOPHI d U I_D)COHaHpaBJIeHBI; 0) BEKTOPHI
dub IPOTHBOIIONOKHO HANIPABJIEHBI; B) BEKTOPHI d EHCpHeHI[I/IKy.HHpHBI; T) yrou
MEXy BEKTOPaMH d U b paBen 60°; 1) yroi Mexay BEKTOpaMu d u b paBeH 120°?

41. Tlpu KakoM YCIIOBHH CKAJISPHOE MPOU3BEICHUE BEKTOPOB d U b: a)
MOJIOKUTEINIBHO; 0) OTPUIIATEIBHO; B) PAaBHO HYJIIO?

42. Han xy6 ABCDA:BiCiD;. IlepneHmukynspHbl 1M BEKTOPHL: a)
ADwuD,C;;06)BDuCCy;1)A1C; u AD; n) DB v D, C;.

43. TlepBble KOOPIMHATHI BEKTOPOB d H b PaBHBI COOTBETCTBEHHO | U 2.

MOKET JIi CKaJIIPHOE TIPOM3BEICHIE BEKTOPOBA U b GbITb: a) MeHblIIe 2; 0) paBHO
2; B) 6osibliie 2?7

44. Yro Ha3bIBAETCS BEKTOPHBIM MPOU3BEICHUEM BEKTOPA A HA BEKTOP b?

45. CdopmynupyiiTe  HEOOXOAUMOE M JOCTATOYHOE  YCJIOBHE
KOJUIMHEAPHOCTH JIBYX HEHYJIEBBIX BEKTOPOB.

46. Kakue cBOICTBa BEKTOPHOTO MPOU3BEICHHUSI BbI 3HACTE?

47. 3anumute GopmMyITy /TSl BHIMUCICHUS BEKTOPHOTO IPOU3BEACHUS IBYX
BEKTOPOB, 33JJaHHBIX CBOUMHU KOOP/IMHATAMHU.

48.  Yro HA3BIBAETCA CMELIAHHBIM [POM3BENEHHEM BEKTOPOB d, b b 1 €7

49. B YeM COCTOMT TE€OMETPHUYECKHH CMBICT aOCOTIOTHON BEIIMYHHBI
CMEIIIAaHHOTO MPOU3BEICHUS TPEX HEKOMIUIAHAPHBIX BEKTOPOB?

50. UYemy paBHO CMeINIaHHOE MPOM3BEICHHUE TPEX BEKTOPOB, 3aJIaHHBIX
CBOMMHM KOOpJIMHATAMU?

51. B dyem coctouT HEOOXOAMMOE H  JOCTATOYHOE  YCJIOBHE
KOMILTAHAPHOCTH TPEX BEKTOPOB, 3aJJaHHBIX CBOUMHU KOOpPAUHATAMHU?

Tema 1.2. MarTpuubl u omnpegeaureJu marpuu. Meroabl penieHust
CUCTEM JIMHEHHBIX ypaBHeHUU. Martpuupsl u omnpenenurend marpuu. Meton
Kpamepa. Pemenue cucrem ypaBHEeHU B MaTpu4IHOM (hopme.



ROHI’I’ZpOJZbele 60onpocosl.

Yrto Ha3bIBaeTCs MaTpUIEh?
Yrto Ha3bIBAETCA ONPENEIUTENEM MATPHULIBI?
[To xaxoit popmysie BBIYUCIACTCS ONPEACIUTENb BTOPOTO MOopsiaKa?
[To xakoit popmyre BBIYUCIAETCS ONPEACTUTENb TPETHETO MOpsAIKa?
YTO Ha3BIBAIOT MUHOPOM M JIF€OpanyeCcKUM JIONOJIHEHUEM?
Kak BBIYHMCINTD ONPEETUTEND 7-TO OpsIIKa?
Kakast MaTpuiia Ha3pIBa€TCsl HEBBIPOXKIAECHHON?
Uto Ha3bIBAaETCS PEIIEHUEM CUCTEMBI TPEX JTMHENHBIX alIreOpandeckux
YPaBHEHHUH C TpeMsl HEU3BECTHBIMU?

Q. UTo Ha3bIBACTCS MAaTPUIIEH CUCTEMBI TPEX JIMHEHHBIX YpaBHCHUIN?

10. Cdopmynupyiite Teopemy Kpamepa.

11. B kakoMm ciyyae CUCTEMBbI TpeX JIMHEHHBIX YpaBHEHUN C Tpems
HEU3BECTHBIMU UMEET €IMHCTBEHHOE PEIICHHE?

12. Kaxkasa cuctema Tpex JUHEHHBIX ypaBHEHUH C TpeMs HEH3BECTHBIMU
HAa3bIBACTCS OJTHOPOAHOM?

13.  Moxet 11 0JHOpOIHAS CHUCTEMa TPeX JIMHEHHBIX YPaBHEHUN C TpeMs
HEU3BECTHBIMH HE UMETHh HA OJHOTO PEIICHUS?

14, Kakue MaTpuIlbl Ha3bIBAIOT PABHBIMU?

15. Yro Ha3pIBalOT CYMMOM MaTpHIl?

16. Kakxumu cBoiicTBamMH 001a1aeT OTiepaIusi CIOKCHHS MaTPHUIL?

17.  Yto Ha3bIBAIOT NPOU3BEICHUEM MATPHUIII HA CKaJISp?

18. Kakumu cBoiicTBamMu 00jajaeT orepanus yMHOXCEHHS MaTpHUIIBI Ha
ckaysap?

19. Yro Ha3BIBAIOT MATPUYHBIM NPOU3BEICHUEM?

20. CdopmynupyiTe CBOICTBA MATPUYHOTO TPOU3BEICHUS.

21.  Yrto Ha3bIBAIOT €IMHUYHON MaTpUIICH?

22. JlaiiTe ompeneneHre 0OpaTHOW MaTPHIIBI.

23. Kakwue crocoObl HaXx0XIeHUsT 00paTHON MaTpUIlI BB 3HaeTe?

24. Kak mepeilTd OT CHCTEMbl JUHEWHBIX anreOpanvdecKux ypaBHEHUH K
MaTpUYHOMY YPAaBHEHUIO?

25. Kakoit ¢opMyIoil BeIpakaeTcsl peleHue MaTpUIHOTO ypaBHEHUS ?

ONoakrwdE

Tema 1.3. OcHOBBI AaHAJTUTHYECKOH r€OMETPHH HA IIOCKOCTH.
YpaBHEeHUS IPAMOM Ha IWIOCKOCTU. KpuBbIie BTOPOTO MOPsIKA.

KOHI’I’IpOJZbele eonpocsl.

1. 3anuIInTe YpaBHEHHUE MPSMOW, MPOXOASAIIECH Yepe3 JBE 3aJaHHbBIC
TOYKHU. BO BceX 1M ciIydasx 3TO ypaBHCHHE CIIPABEIITUBO?

2. 3anummTe ypaBHEHUE IPSIMOM B OTpE3Kax.

3. Uto Ha3bIBae€TCs YIJIOM HAKJIOHA MPSIMOM, YTIIOBBIM KOA(h(UITMEHTOM

npsMOi?



10

4, 3anuimTe ypaBHEHUE MPSIMOM, MPOXOASIIEHd Yepe3 JAHHYI0 TOYKY
napajiebHO 3aIaHHOMY BEKTODY.

d. 3anuumTe ypaBHEHHE MPSIMOM, MPOXOMSIICH 4Yepe3 AaHHYI0 TOYKY
NEPIEHIUKYIIIPHO 3aIaHHOMY BEKTOPY.

6. Kakoe ypaBHeHMe Ha3bIBaeTCsl OOIIUM YPAaBHEHUEM MPSMOIA?

1. Kakue kpuBble Ha3bIBAIOTCSI KPUBBIMHU BTOPOTO MOPsIKA?

8. UTto Ha3bIBaeTCS ITUIICOM?

Q. Kakue Touku TmuiockocTd HaszbiBatoTcst (okycamu smunca? Kax

Ha3bIBAETCSI pACcCTOSTHUE MeXay hokycamu?

10. Kakoii Bug uMeeT KaHOHMYECKOE yYpaBHEHHUE Auiurica’?

11. Kaxue TOYKH 3JUIMIICa HA3bIBAIOTCS €r0 BEPIIMHAMMU?

12.  Yro Ha3pIBaeTCs OOJIBIION M MAJIOM OCHIO SIIIUIICA; €TI0 TOIYOCSIMH?

13.  Yro HaspBaeTcs runepOoIon?

14, 3anummMre KAHOHMYECKOE YpaBHEHUE TUIIEPOOJIBI.

15. Kakue npsimbie Ha3bIBAIOTCS ACUMIITOTAMU THIIEPOOIIbI?

16.  Yro HazbiBaeTcs mapabosoii?

17. Kaxkas Touka IJIOCKOCTH Ha3bIBAETCS BEPIIMHOU Mapadosbl; Gokycom
napadoJib1?

18.  3anmmmure KaHOHHMYECKOE YpaBHEHHE MapadoIIbl.

19. Kakue MHOXXecTBa TOYEK MOTYT OBITh 33JaHbl YPABHEHHEM BTOPOTO
MOpsiJIKa C IByMs IEPEMEHHBIMU ?

Tema 1.4. OcHOBBI AHAJTUTHYECKON T'eOMETPHUHU B IPOCTPAHCTBE.
[Ipsimast u OCKOCTh. II0BEpXHOCTH BTOPOTO MOPSIAKA.

KOHWIpO]leble e60onpocsl.

1. 3anuIInTe ypaBHEHUE IJIOCKOCTH, MPOXOASAIIEH Yepe3 TpU 3a/laHHbIE
TOYKH.

2. 3anumuTe ypaBHEHUE TIIOCKOCTH, MPOXOASIIEH yepe3 JaHHYI0 TOUKY
MEPIEHINKYJIIPHO 3aIaHHOMY BEKTODY.

3. [To xakoii hopmyJsie HaXOIAT KOCUHYC YIila MEXY TUIOCKOCTAMH.

4, ChopmynupyiiTe ycaoBrUe apauieIbHOCTH U OPTOTOHAIBHOCTH JIBYX
IIJIOCKOCTEHN.

S. Kakoli Bl UMEIOT ypaBHEHHS MPSAMON B MMPOCTPAHCTBE, TPOXOAAIIEN

yepe3 JBE JaHHBIE TOYKM; NPOXOSAIICH uepe3 TaHHYI0 TOYKY MapajuiesbHO
JTAHHOMY BEKTOpY?

6. B deMm cocrosiT ycrnoBus mapayuIeNbHOCTH W TMEPHEHAUKYJISPHOCTH
NPSIMOM U IJIOCKOCTH?

7. Kakue moBepXHOCTH HA3bIBAIOTCS IOBEPXHOCTSIMU BTOPOTO TTOPsIIKa?

8. Hmeet 1 3JUTUIICOUT TUTOCKOCTA CUMMETPHUH?

9. B xakoM ciryyae nosiydaercs ABYMOJIOCTHBINA TUIEpOO0JION T BpallleHus ?
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10. Kakumu cBoiicTBaMH 00aa€T IUIUNITUUCCKUI TTapabosion?
11. Wwmeer au runepOoandeckuii mapaboou] OCH CUMMETPUN?
12. Yrto Takoe KOHMYECKUE CEUCHUA?

PA3JIEJ 2. 5JIEMEHTbI THHEHHOH AJITEBPBI.

Tema 2.1. JIuneiiHOe n-MepHOE MPOCTPAHCTBO.

Onpenenenue JMHEWMHOTO MpPOCTpaHCTBA. Pa3MepHOCTh  JIMHEMHOTO
npocTpaHcTBa. JIMHelHass 3aBUCMMOCTh BEKTOpPOB. ba3uc u KoopaWHaThHl B K-
MepHOM npocTpancTse. [IpeobpazoBanue KoOpAUHAT NpU U3MEHEHUH Oa3uca.

ROHI’I’ZpOJZbele 60npocosl.

JlaiiTe onpenenenne n-MepHOro JIMHEHHOTO IPOCTPAHCTBA.
UYT0 Ha3BIBAIOT BEKTOPOM JIMHEHHOTO IIPOCTPAHCTBA?
B xakoM cityyae TMHENHOE MPOCTPAHCTBO HA3BIBAIOT KOMILICKCHBIM?
YTo Ha3BIBAIOT JINHEWHON KOMOMHAIMEN BEKTOPOB?
Kakune BEKTOpBI HAa3bIBAKOT JUHEWHO HE3aBUCUMBIMU ?
[aiiTe onpeaeneHne pa3MEpPHOCTH IPOCTPAHCTBA.
ChopmynupyiiTe ompeneneHue 0Oa3uca n-MEPHOTO JIMHEHHOTO
IPOCTPAHCTBA.
8. UYro Ha3bIBaIOT pa3yio’KEHUEM BEKTOpa 1o 6azucy?
9. JlaiiTe onpezeneHne KOOpANHAT BEKTOPA.
10. Kaxk npoucxoaut rnpeoOpa3oBaHue KOOPAUHAT IPU U3MEHEHUH Oa3uca?

NoakowdE

Tema 2.2. EBKJIMI0BO MPOCTPAHCTBO.
Onpenenenue €BKINMIOBA MPOCTpaHCTBA. J[JIMHA BeKTOpa. YTOJd MEXIY
BekTopamu. HepaBeHnctBo Komm-byHsikoBckoro. OpToroHanabHbIi 0asuc.

Konmponvnuvie sonpocut:

1. JlaiiTe onpeaeneHne eBKINI0Ba NPOCTPAHCTBA.

2. Kakne omepanmun Hajg BEKTOpaMH BBEACHBI B €BKIIHIOBOM
MPOCTPAHCTBE?

3. YTo Ha3bIBAIOT JJMHOU BEKTOpA?

4 UTO Ha3BIBAIOT YIJIOM MEXKY BEKTOpaMu?

S. 3anuimnre HepaBeHCTBO Kommn-byHsSKOBCKOTO.

6 Cdhopmynupyiite onpeeneHrne opToroHaabHOTo 6a3uca.

Tema 2.3. JIuneiiHble MpeoOpa3oBaHUsl.
Onpenenenue nUHEWHOro mpeoOpasoBanus. I[lpeacraBiieHre JHUHEHHOTO
npeobpazoBanus maTpuliei. JleicTBUs Ha JIMHEHHBIMU TPeoOpa30BaHUSIMM.

Konumponvnvie sonpocawi:
1. UTto Ha3bIBAIOT IpeoOpazoBaHuEM?
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Kakue npeoOpa3zoBaHus Ha3bIBAIOT JIMHEHHBIMU?

[IpuBenauTe mpuMephl TUHEHHBIX TPEOOpPa30BaAHUM.

UTo Ha3bIBAIOT MATpUIIEH TUHEHHOTO TTpeoOpa3zoBaHus?

Kakue aeiicTBust Haj IMHEWHBIMU TPEOOpa30BaHUSAMHU Bbl 3HAETE?

g wn

Tema 2.4. CoOcTBeHHbIE BEKTOPbI U COOCTBEHHbIE 3HAYECHUS JTUHEHHOT0
npeodpa3zoBanusi. CoOCTBEHHbIE BEKTOPHl U COOCTBEHHBIC 3HAUCHHS JTMHEUHOTO
npeodpazoBanusi. COOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUS] MATPHUIIBL.

ROHI’I’ZpOJZbele 60onpocosl.

1. Uto Ha3bIBaIOT COOCTBEHHBIM BEKTOPOM M COOCTBEHHBIM 3HAUCHUEM
JUHEWHOT0 MpeoOpa3oBaHus?

2. JlatiTe onpenesieHre COOCTBEHHOTO BEKTOpPa M COOCTBEHHOT'O 3HAYCHUS
MAaTPUIIBI?

3. Yro Ha3bIBAIOT XapaKTEPUCTUYECKUM onpeaeauTeIeM u
XapaKTepUCTUUECKUM YPaBHECHUEM MATPUIIbI?

Tema 2.5. IIpuMepbl JIMHEHHBIX IIPe00Opa3oBaHM.
Pactsxenue. Caur. 3epkanbHoe oTpaxkenue. Bpamenune. [IpoektupoBanue.

KOHI’I’IPO]ZbeZe 60Nnpocosl.

1. Kakoe nuneliHoe nmpeoOpa3oBaHUe HAa3bIBAIOT PACTSHKEHUEM, CIIBUTOM,
3epKaJIbHBIM OTPAYKEHHUEM, TPOCKTUPOBAHUEM, BpallieHuEeM?
2. 3anummTe MaTpUIlbl ATUX MPEoOpa30OBaHUM.

Tema 2.6. TeH3opbl.
[TonsiTue 0 TEH30pax. Cnoxenue TEH30POB.
YMHOkeHHE TEH30pOB. CBEPTHIBAHUE TEH30POB.

Konmponvnuvie sonpocut:

1. Yro HA3BIBAIOT TEH30pOM HYJEBOTO paHTa, MEPBOTO paHTa, BTOPOTO
panra?

2. CKOJIbKO KOMITIOHEHT OOBEIMHSIOT O3TH TEH30PhI B TPEXMEPHOM
MPOCTPAHCTBE?

3. Kakumu cBoiicTBaMu JOJDKEH 001a7aTh TEH30p, OIHMCHIBAIOIIUI

(bU3MYECKYIO BETUYUHY ?
4. Kakue ornepanuu BBeJICHbI HaJl TEH30paMH ?
5. UTo Ha3BIBAIOT CBEPTKOM TEH30pa?
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3.3 AKTHBHbIE M HHTEPAKTHBHbIE ()OPMBI MPOBEAEHUS 3aHATHIA

B xkadectBe axkTHBHBIX (HOpM TPOBEACHUS 3aHATHA TIO JUCITUILIAHE
npemyaraeTcss  ABe (OpPMBL: JIeKIUsA-Oecena ©  KOHCYJbTallMOHHAs pabora
MIPETI0IaBaTEIIA. Bri6op WHTEPaKTUBHOU dbopmMbI MPEIOCTABIIACTCS
HEMOCPEICTBEHHO MPEIo/1aBaTeio.

Jlexusi-Oecea mpenoiaraeT HEMOCPEACTBEHHBINM KOHTAKT MPENOoIaBaTels C
aynutopueil. HeocrmopumbIM — TIPEHMYIISCTBOM  JIGKIIUU-OECENbl  SIBISICTCS
BO3MOXHOCTh PaCIIMPUTh KPYT MHEHUH CTOPOH, TIPUBJICYb KOJUICKTUBHBIC 3HAHUS
Y OTIBIT, YTO UMEET OOJIBIIIOE 3HAUCHUE B aKTUBHU3AIMH MBIIIICHUST 00yYaIOITUXCS.
Bompocsl pernogaBaTesb MOXKET aJpecoBaTh KaK BCEH ayIUTOPHH, TaK U KOMY-
TO KOHKpeTHO. OHM MOTYT OBITh KaK MPOCTHIC, CIOCOOHBIC COCPEAOTOUUTH
BHHMaHWE Ha OTIEIbHBIX BAKHEHIINX 3JEMEHTaX TEMbI, TaK U TPOOJIEMHBIC.
OOyuaromuecs, TPOAYMbIBas OTBET Ha 3aJaHHBIM BOMPOC, IMOIYYAIOT
BO3MO>XHOCTh CAMOCTOSITENIbHO IPUNUTH K TEM BBIBOJAM U 0000IICHUAM, KOTOPbIE
penojaBaTelb JTOKEH OB COOONUTh UM B Ka4eCTBE HOBBIX 3HAHUU, JTHOO
MOHATH ITYOWHY U BaXXHOCTH 00CYXKIaeMOM MPOOJIEMBI, YTO MOBBIIIAET UHTEPEC
Y CTEIICHb BOCIIPUATHS MaTepHala.

Koncynpranmonnass pabota mpemnojaBaTelsi MpearnoyiaraeT JBa BHJA
KOHCYJIbTAIIMi: TPYNIOBBIE W WHIWBHIyalbHBIC. Ha TpymnmoBoi KOHCYJIbTAI[UU
MpernoaBaTeIb Ha3bIBACT TEMY MPEACTOSIIETO CEMUHAPCKOTO 3aHATHS, BOTIPOCHI
U TIOPSIZIOK UX OOCYXKJICHHS; TaeT KPAaTKUH 0030p UCTOYHUKOB U PACKPHIBACT UX
3HAueHUEe JUIsi Haumbojiee TOJHOTO PACCMOTPEHHUS COOTBETCTBYIOIIUX
Teoperndeckux mnpoonem. IIpu sTom oH oOpamaer BHMMaHHE Ha HauboJee
CJIOJKHBIE BOTIPOCHI, Ha KOTOPBIE HYKHO 00paTUTh 00Jiee MPHUCTAThbHOS BHUMAHHE
npu pazbope TeMbI, JAaeT COBETHI O MyTAX WX TMPEOJOJICHUS, PEKOMEHIYeT
HaubOosee 1eJiecoo00pa3Hbie COCOObl OpraHu3ali CaMOCTOSATEIbHON pabOTHI.
[IpoBeneHre MHAMBHAYATbHBIX KOHCYIbTAIIUH MMPOBOJUTCS MPEIOIaBaTEIEM B
CIIEIIMAJIbHO OTBEIEHHOE BpeMs. B 3TOM ciiydae K HEMY 3a MOMOIIBI0 MOTYT
00OpaTUTHCS KaK T€, KTO UCIBITHIBACT TPYAHOCTH B H3yYCHUU JAHHON TEMBI, TaK
U oOydJaromuecs, KOTopbie X0Tenu Obl O6oJiee TIIyOOKO pa3odpaThCs B BOMPOCAX
ceMHHapa.

WNuTepakTriBHOE OOydeHHWE MO IUCIHUIUIMHE TpPEIIoaraet: peryaspHoe
OOHOBJICHUE W WCITOJIb30BAHUE JICKTPOHHBIX yU4EOHO-METOINUCCKUX MATCPUAIIOB;
WCITOJIb30BAaHUE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEICTB OOYUCHHUS; MPOBEICHUE
ayJIMTOPHBIX 3aHATHA B PSKHME PEABHOTO BPEMEHHM TOCpPEACTBOM HHTepHETa,
KOT/Ia 00ydJaromuecs U MpernoaBaTel UMEIOT BO3MOKHOCTh HE TOJBKO CIYIIaTh
JICKITUH, HO ¥ 00CYX/IaTh Ty WM HHYIO TEMAaTHKY, y4aCTBOBATh B MPEHUSIX U T.II.
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C uenpi0 KayeCTBEHHOM MOATOTOBKH OOYYAIOIIUXCS MO MPEACTaBICHHOM
JUCHUIUIMHE  TPENIoJiaraeTcs  M3y4YeHUWe  JUCHUIUIMHBL B CIEAYIOIIMX
UHTEPaKTUBHBIX (popmax: 1) paboTa B MabIX TPyIax; 2) TUCKYCCHSI.

PaboTa B ManpIx Tpynmax — 3TO OJHA W3 CaMbIX MOMYJISPHBIX CTPATETUA, TaK
KaK OHa JaeT BCEM O0ydJarouuMcsi (B TOM YUCJIE U CTECHUTEIbHBIM) BO3MOKHOCTb
y4acTBOBaTh B pabOTe, MPAKTUKOBATh HABBIKUA COTPYTHUUYECTBA, MEKINIHOCTHOTO
oOuieHus (B 4aCTHOCTH, yMEHHE aKTUBHO CIIyLIaTh, BEIpadaThIBaTh 00IIee MHEHUE,
paspemiaTh BO3HUKAIOLIME pa3Horiacusi). Bce 3To yacto ObIBa€T HEBO3MOXKHO B
OomnbiioM KoJiekTuBe. PaboTa B Masiol rpymnmne — HeoTheMJIieMasi YaCTh MHOTHX
WHTEPaKTUBHBIX METOOB, HAI[PUMED, TAKUX, KAK MO3arKa, 1e0aThl, 00IIeCTBEHHbIC
CJIyIIaHUSsl, TIOYTH BCE BUJIBI UMHUTAITUH U JIP.

[Ipu opranm3anuu TPymmoBoW pabOThI, ClemayeT oOpamaTh BHUMaHHE Ha
cieayomnme ee acnektel. HykHO yOemuTbes, 4To oOywarommuecsi 001aaaroT
3HAHUSIMU U YMEHUSIMHU, HEOOXOJAUMBIMU JJIsI BBITIOJHEHUS TPYMIIOBOTO 3aJIaHUS.
HexBaTka 3HaHMIl O4YeHb CKOpPO JacT O ce0e 3HaTh — OOydwaroluecs He CTaHyT
npuiaraTh YCWIMM JUisl BbIOJMHEHUs 3anaHusi. Hamo crapatbest chenaTh CBOM
WHCTPYKIIUM MAaKCUMaJbHO YETKMMU. MalloBEpOsITHO, YTO TPYyIIa CMOXKET
BOCIIPUHSATH O0JIee OJHON WM IBYX, JaKe OUCHD YETKUX, HHCTPYKITUN 332 OJIUH pa3s,
MO3TOMY HAJI0 3amuChiBaTh WHCTPYKIIMKM HAa JOcke M (win) KapToukax. Hamo
MIPEIOCTABIISATH TPYIIIE JOCTATOYHO BPEMEHHN Ha BBITIOJHEHUE 3a/IaHUS.

Jluckyccust Kak METOJl HHTEPAKTUBHOTO O0YYEHUs YCIIEITHO IPUMEHSIETCS B
cucTeMe yueOHbIX 3aBe/ieHUH Ha 3amnaje, B MOCIeTHUE TO/IbI CTalla IPUMEHSITHCS U
B Hamed cucrteMe oOpa3zoBaHus. Meron muckyccuu (y4eOHOM JTHCKYCCHH)
MIPECTABIIIET COOOM «BBIMICANIYIO U3 OEperoB» sBpUCTUUYECKYIO0 Oecemy. CMbIcT
JAHHOTO METOJIa COCTOWT B OOMEHE B3TJIAJaMH IO KOHKPETHOH mpobieme. ITo
aKTUBHBIA METO]I, TIO3BOJISIIONTUN HAYYUTHCS OTCTaMBaTh CBOC MHECHHE W CIIYIIATh
JIPYTHX.

OOBIYHO TIpeAroiaraeTCcsi, YTO W3 MBIIUICHUS POXKIAETCS OTBET Ha
BBICKA3bIBAHUE ONIMOHEHTa B JHCKYCCHH, IMO3TOMY Pa3HOMBICIME U POXKIAET
nvckyccuio. OHaKo J1e710 0OCTOUT KaK pa3 HaoO0OpOT: CIIOpP, TUCKYCCHS POXKIAeT
MBIC]Ib, AKTUBU3UPYET MBIIUICHHE, a B YYEOHOW JHUCKYCCHH K TOMY XK€
oOecrieynBaeT CO3HATEIBHOEC YCBOCHHE YYCOHOro Marepuansa Kak IIPOIyKTa
MBICTTUTEIBLHOM €ro MpopadboTKH.

MeTtox AHMCKYCCHM HCIOJIb3yeTCsS B TPYIIOBBIX (GopMax 3aHATHN: Ha
CEMUHapax-IUCKYCCUAX, COOeCeIOBAaHUAX IO OOCYKJICHHUIO WUTOTOB BBITIOJTHCHHUSI
3aJlaHdl Ha TPAKTUYECKUX M JIA0OPATOPHBIX 3aHATUAX, KOTJa OO0ydarouumcs
HY>KHO BBICKa3bIBaThCs. Ha MeKIuu TUCKyccHst B OJTHOM CMBICIIE PA3BEPHYTHCS HE
MOKET, HO TUCKYCCHOHHBIN BOIIPOC, BHI3BABIIINI Cpa3y HECKOJIBKO pa3HBIX OTBETOB
U3 ayJUTOPHH, HE TIPUBE/ISA K BEIOOPY OKOHYATEIIBHOT0, Han00JIee MPaBUIILHOTO U3
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HUX, CO3JaeT aTMoc(hepy KOJUIEKTUBHOIO Pa3MBIIUIEHUS U TOTOBHOCTU CIyIIaTh
Mperno/iaBaresis, OTBEYAIOIIET0 Ha 3TOT AUCKYCCUOHHBINA BOIIPOC.

Jluckyccuss  Ha  CEMHHAPCKOM  (MPAaKTUYECKOM)  3aHSATHM  TpeOyeT
NPOJYMAaHHOCTH M OCHOBATEIBbHOM MpPEABAPUTENBHON TOATOTOBKH O00y4aeMBbIX.
Hy>xHbI HE TONBKO XOporue 3HaHus (0e3 HUX TUCKycCcHs OeCrpeIMeTHA), HO TaKkKe
HAJIM4YKE y 00YyYaroIMXCsl YMEHHUSI BBIPaKaTh CBOM MBICIIH, YETKO (HOPMYyITUPOBAThH
BOMNPOCHI, MPUBOJUTH AaPryMEHTbl M T. J. Y4eOHble AUCKYCCHU O0OraiaroT
NPEICTaBICHUsT 00YUaIOUIUXCS TI0 TEME, YIIOPSIIOUYMBAIOT U 3aKPEIUISIOT 3HAHUS.
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4. YYEBHO-METO/IMYECKOE OBECIIEYEHME TS
CAMOCTOSITEJBLHOM PABOTBI OBYYAIOLIUXCS MO
TUCHUATIIVUHE (MOJYJIIO)

4.1. Meroauyeckue peKOMEHIANNH [0 CAMOCTOSTEILHOMY M3Y4Y€HH IO
Kypca (IMCUMIIIMHBI)

[locemenne NEKIMOHHBIX 3aHATUN U KOHCIIEKTUPOBAHUE PACCMATPUBAEMBIX
Ha HUX MAaTepUaJOB SBISACTCS HEIOCTATOYHBIM YCIOBUEM [UIS YCBOCHMSA
HEOOXOMMBIX 3HaHMI 10 peaMeTy. CaMocToaTenpHas paboTa 00yJarouxcs npu
U3YYEHUU JAHHOTO Kypca BKIIOYAET: TOArOTOBKY K  KOJUIOKBHyMaM,
OXBAaTBIBAIOIIMM 3HAYUTEIBHYIO YacTh TEOPETHUECKOI0 Marepuaia; o(opmiieHUe
OTYETOB 10 NHAWBUYAJIBHBIM 33JaHUAM 110 OTACIIBHBIM pa3zenaM JUCHUIIINHBL U
HOJIFOTOBKY MX K 3alUTE; MOATOTOBKY K KOHTPOJBHBIM paboTaM; pedepaTuBHYIO
paboTy ¢ peKOMEHJOBAaHHBIMU UCTOYHUKAMH.

[Tpu mOAroTOBKE K 3a4eTy KaXKJbli 00y4aroUuiics JOHKEH UHIUBUYaJIbHO
TOTOBUTHCS IO TEMaM AUCIUIUIMHBI, YUTasi KOHCIEKTHI JEKIUA U PEKOMEHIYEMYIO
y4eOHYIO U CIPABOYHYIO JINTEPATYPY, YCBAUBAs ONPEICICHHS, CXEMbI U TPUHIUIIBI
COOTBETCTBYIOIINX pacyeToB. CamocTrosTensHas pabota  TO3BOJSET
oOydaroniemMycssi B CHOKOMHOW OOCTaHOBKE TOAyMaTb M pa3odparbes C
uH(popMmanuedn Mo TeMme, CTPYKTypHpoBaTh 3HaHUA. YUToOBI copepKaTeiabHas
uH(pOopMaus M0 JUCUUIUIMHE 3allOMUHANIACH HAJI0NT0, UEIECO00pa3HO U3yvyaTh €
MO3TAIHO, B IMPEUIaraéMoi IOCJIEI0BATENbHOCTH, IOCKOIBKY MOCIEIYHONINI
MaTepuall CBsS3aH C NpeAblayliuM. [lo kaxmol u3 TeM s caMOCTOSATEIBbHOTO
U3y4EHHUs, MPUBEACHHBIX B paboyeil mporpamme NHUCUUIUIMHBI CIEAYyeT CHayala
IPOYUTATh PEKOMEHJOBAHHYIO JIMTEpPaTypy U NpHU HEOOXOJUMOCTH COCTAaBUTH
KPaTKU KOHCIIEKT OCHOBHBIX TMOJIOKEHUH, TEPMUHOB, CBEACHHM, TPEOYIOIINX
3aIIOMHUHAHHMS U SIBJSIOLIMXCS OCHOBOMOJAraAlOUIMMHU B 3TOM TEME M JJIsI OCBOCHUS
MIOCJEAYIOIIMUX Pa3AeiioB Kypca.

[Ipy BBINMOMHEHUH HWHAMBUAYAIbHBIX 3aJaHUN OOYYaIOMIMICS HCHOJb3YET
NpUOOpPETEHHbIE HA MPAKTUYECKHUX 3aHATHUAX HABBIKM PACUETOB, CAMOCTOATEIHHO
M3y4aeT NpUMEPBl M3 JIEKUMA W COOTBETCTBYIOUIETO pasfena JUCHUILIAHBL.
CamocrosiTenbHas padoTa MpHU BBHINOIHEHUH WHIWBHAYalIbHBIX 3aJaHUN TpeOyer
M3YYEHHS] W WCIOJb30BaHUs CIPABOYHBIX MATEPHAIOB. 3allorOM yclexa B
NpUOOPETEHUH 3HAHUH M HABBIKOB 1O AMCIHUIUIMHE SIBJIAETCS CHUHXPOHU3ALMS
BBIIIOJIHAEMBIX WHAUBUIYAJBHBIX 3aJaHUH 10 CPOKaM C JEKIHOHHBIM MaTEPHAIOM
U pa30upaeMbIM Ha MPAKTUYECKUX 3aHATHIX.
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4.2. T'noccapwuii

BekTop. BenuuuHbl, XapakTepHU3YIOUIUMECS YHUCICHHBIM 3HAYCHHEM,
HaIpaBJICHUEM M CKJIAJbIBAIOIIMECS T€OMETPUUECKH (10 MpaBUIy TPEYroJIbHUKA
WM MapajuiesiorpaMMa) Ha3bIBAIOTCSI 6eKMOPHLIMUL.

R
BeKTOpHBIM NPOM3BEIeHHEM BEKTOPA d HA HEKOJUIMHEAPHBIN €My BEKTOD b
Ha3bIBACTCSI BEKTOP [c_i, b] JUTMHA KOTOPOTO paBHA IPOU3BEIEHHIO JUTMH BEKTOPOB O

i > 7 S>3 . :\_) 19
U b Ha CHHYC yrIlla MEXIy HUMHU |[a, b]| = |a||b|sm (a,b), HaIpaBJICHHBIN
MEPIICHIUKYIISPHO K IJIOCKOCTH B KOTOPOH JIeXKAT HCXOIHBIE BEKTOPA TaK, YTOOBI C
€ro KOHIIa MOBOPOT OT TIEPBOTO BEKTOpa KO BTOPOMY IO HAaWMEHBIICH Iyre
BBITJISIICIT TIPOTHB YaCOBOM CTPEIIKH.

Bpamenue. Marpuna

Cossip

Syprcoz

['ie 4 — mpou3BOIBHBIN YTOJ, ONPEAEIAeT JUHEITHOE MpeoOpa3oBaHme
ep G
S =

Takoe MpeoOpa3oBaHUE B MPSAMOYTOJIBHOM CHUCTEME KOOpIMHAT 3aJ1aeT
MMOBOPOT TUIOCKOCTH HA YTOJI ¢ MPOTHUB YAaCOBOM CTPEIKH OTHOCUTEIIBHO Hayaja
KOOpJIUHAT.

I'mnep06os10ii Ha3pIBa€TCS MHOXKECTBO TOYEK IUIOCKOCTH, ISl Ka)KI0M M3
KOTOPBIX MOYJIb PA3HOCTH PACCTOSIHUMN JI0 IBYX JaHHBIX TOUEK TOM K€ IIOCKOCTH
IIOCTOSSHEH W MEHBIIE PACCTOSAHUS MEXIAY ITUMH TOYKaMHU. JlaHHBIE TOYKHU
HA3BIBAIOTCSL poKycamu eunepoonvl, a PacCTOSSHUE MEXKIY HUMH — (DOKANbHbIM
paccmosiHuem.

JonuHa BekTopa. /[iunou e6exkmopa X B €BKIUJOBOM IPOCTPAHCTBE

Ha3bIBACTCS YUCIIO
VX X) .

JmHy BekTOpa x Oyaem 0603HaYaTh yepes |x|.

2

3epkajibHOE OTPaKEeHHe. Marpuna
1 O
Ao 4,
ompeessaeT JUHEHHOE Mpeodpa3oBaHue
{ Y1 =X,
Yo =%

Takoe MpeoOpa3zoBaHKe B MPSIMOYTOJbHOM CUCTEME KOOPJUHAT MIPEACTaBIIsET
co00#1 3epKaibHOE OTPAKEHUE TOUYEK MIIOCKOCTH OTHOCUTENBHO ocH O, .
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EBkanaoBo mpocTpaHcTBO. AQUHHOE MPOCTPAHCTBO, B  KOTOPOM
OIPEJICIICHO CKAaJsIPHOE TPOM3BEACHHUE, YJIOBJICTBOPSIONICE yCIOBHSIM 1 — 4,
HA3BbIBACTCA €8KAUOOBHIM.

NuBapuaHThI TEH30pa - KOMOMHAIIMU €70 KOMIIOHEHT, HE MEHSIOLLIUECS TTPH
npeoOpa3oBaHUN KOOPAMHAT.

Kosmuimneapuble BekTOpbl. JIBa HEHyNEBBIX BEKTOpa Ha3bIBAIOTCS
KOJMUHEApHbiMU, €CIW WX HAIPaBICHHUS COBNAAAIOT WM IPOTUBOIIOIOKHBI.
HyeBoii BEKTOp cUUTAETCSl KOJUIMHEAPHBIM JIF0OOMY BEKTODY.

Kommianapuble BeKTOpbl. BekTopsl B NPOCTPAHCTBE HA3bIBAIOTCS
KOMILTAHAPHBIMU, €CJIA OHU MMAPAIJIETbHBI OJJHOM U TOM K€ TIOCKOCTH.

KoopaunaTtamu BeKTOpa Ha3bIBAIOTCS MPOEKIUMU BEKTOpa HA HAa OCHU
KoopauHart. ITpoekius BekTopa Ha ock Ox Ha3bIBA€TCS NEPBOM KOOPIUHATON WIH X
KOOPJIMHATOM, a MpoeKXs Ha 0Cb (Jy — BTOPOU KOOPAMHATON WM ) KOOPAUHATOM.

Jluneiinoe nmpeoopasoBanue. [IpeoOpazoBanue 4 Ha3bIBACTCS JUHEUHBIM,
€CJIM OHO OMpPENENICHO JII BCEX BEKTOPOB MPOCTPAHCTBA, MPUYEM IS JIFOOBIX
BEKTOPOB x, ©x, JTOTO MPOCTPAHCTBA M JOOOro cKajasipa «  CIPaBEIJIUBBHI
paBEHCTBA

A()c1 + X, ) = Ax, + Ax,,
Alax,)= o Ax,.

MaTtpuieif pa3sMepHOCTH Mx N HA3BIBAETCS MPSIMOYTOJIbHAs Ta0IUIa YUCET,
COCTOsIIIIast U3 M CTPOK U N CTOJOIIOB.

MHoxecTBO MPEACTABISIET CO00M COOpaHKE UM COBOKYITHOCTh HEKOTOPBIX
MPEIMETOB UM O0BEKTOB, 00bETUHEHHBIX 110 HEKOTOPOMY MPHU3HAKY.

Monoronnbie ¢ynxkuun. YwuciaoBas ¢yHkius f HaspBaeTcs cmpoeo
so3pacmarowjeti, €CIIA JUIS JIIOOBIX X, M X, U3 00JacTu omnpeaeneHus f takux, 4to
X, < X,, BBIIIOJIHAETCS HepaBeHCTBO f(x,) < f(x,). Uncnosas ¢yukuus f Ha3piBaeTcs
cmpo2o yowieaiouyell, €CIv JUIs TIOOBIX X, M X, U3 00JIacTH onpeaeieHus f rakux, 4to
X, < X,, BBITIOJIHAETCS HEPABEHCTBO f(X,)> f(X,).

Crtporo BoO3pacTarolife, BO3PACTAIOIIME, CTPOro YOBIBAIOIIME K YOBIBAIOIIHE
byHKIIMHU 00pa3yIOT KIaCcC MOHOMOHHBIX DYHKYUI.

Oo0paTHast MmaTpua. Marpuria A, yIOBICTBOPSIONIAsS BMECTE C 3aJaHHON
Martpuliiet 4 paBeHCTBaM

AAT = ATA=E,
Ha3bIBACTCS 0OpamHol K A.

O0benuHeHuEeM MHOXKECTB A U B Ha3bIBaeTCs Takoe MHOXKeCTBO C , KOTOpoe
COCTOMT M3 BCEX DJIEMEHTOB MHOXECTB A W B W TOJbKO U3 HUX. B 3TOM cCitydyae
nuiryT C = AUB (- 3HaK 00bETUHCHHS).

OrpaHu4eHHOCTh MHOXKeCTBAa. YuCI0BOE MHOXKECTBO A HaA3bIBAIOT
02PaHUYEHHbIM C8epX) (CHU3Y), €CIU CYIIECTBYET TaKoe AEUCTBUTENbHOE Ynuciao M
(uuciio m), 4TO JJIsL KaXJOTO DJEMEHTAa X YHCIOBOI'O MHOYKECTBA BBITIOJIHIETCS
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HepaBeHCTBO X< M (x>m). IIpu stom umucio M (4ucio m) HaA3bIBACTCS GepXHEl
epanuyell (HusjicHell epanuyeti) Y9CJI0BOTO MHOXKECTBA A.
UucinoBoe MHOKECTBO A HA3bIBACTCA 02PAHUYEHHBIM, €CIIA OHO OTPAaHUYEHO CHU3Y
U CBEpXY.

Orpannyennble ¢Qynkuun. Oynknwms f ¢ obOmacteio ompenenenus A
HA3BIBACTCS O2PAHUYEHHOU, €CITH CyIecTBYeT unciio M > () takoe, 4To 151 TFOOBIX
X W3 MHOXKECTBA A BBITIOHSICTCS HEPABEHCTBO

f)[<M.
OKpeCTHOCTL TOYKM ¢ - JI00OM MHTepBan (a; b), comepKaluii ¢, a &-
okpecmHocmyoio  (YATAETCA  “DICUIIOH-OKPECTHOCTH ) TOYKH ¢ - HHTEpBAI

(c—g; c+5), rae £>0.

Oxkpy:kHOCTBIO paamyca R Ha3bIBae€TCS MHOXXECTBO TOYEK IIJIOCKOCTH
PAaBHOYZAJIEHHBIX OT 3aJaHHOM TOYKU M, TOM € IIOCKOCTU. T. €. mpOU3BOJIbHAA
TOUYKA OKPYKHOCTU M JOJKHA yIOBJIETBOPATH YCIOBHIO:
|[MgM| = R.

Omnpenenurens Marpuubl. Kaxnaon keagpatHol mMarpune 4 CTaBUTCSA B
cooTBeTcTBHE yncio detA, oOragaronee CBOMCTBAMU:

1) BenuuMHa ONIpeICTUTENsI MATPULIBI HE MEHSETCS TIPU €€ TPAHCTIOHWPOBAHUU;

2) eciu K MaTpule NPUMEHUTH JIEMEHTapHOE NpeoOpa3oBaHUE MEPBOrO TUIIA, TO
OIIPEAEIUTENIb U3MEHUT 3HaK Ha IPOTUBOMOIOKHBIN;

3) eciu K MaTpulle NPUMEHUTH JIEMEHTAPHOE MIPeoOpa3oBaHue BTOPOTO TUIA, TO
OIIpPEETUTENIb HE U3MEHUTCS;

4) yMHOXEHHE BCEX 3JEMEHTOB HEKOTOPOW CTPOKHU (CTOJIONA) ONpEAeNuTeNs Ha
4UCII0 K paBHOCHIIBHO YMHOXECHUIO ONPEICITUTENIS Ha ATO Yucio K;

5) ecau ompeAenuTeab UMEET JBE OJWHAKOBBIE CTPOKH (CTOsOLA), TO OH paBeH
HYJIIO;

6) eciu Bce AIEMEHTbl HEKOTOPOMl CTPOKH (CTOJ0LA) ONPEAEIUTENST PaBHBI HYIIIO,
TO U CaM OIPEACIINTENb PABEH HYJIIO;

7) ecnu AIEMEHTBI JBYX CTPOK (CTOJIOLOB) ONMPENEIUTENS MPOMOPLHOHATIBHBI, TO
OIIPENETIUTEIND PABEH HYIIIO.

OpTOoroHa/IbHOCTH  BEKTOPOB. Bektopsl x u )y  Ha3blBaloTCA
OpPMO2OHAILHBIMU, €CITU

(x,»)=0.

Otpe3ok. MHOXECTBO BCceX ACHCTBUTEIBHBIX YHUCEN X, YJIOBIETBOPSIOIINX
JIBOMHOMY HEPaBEHCTBY a<Xx<b, Ha3bIBACTCA 3AMKHYMbIM NPOMENCYMKOM WIH
ompe3KoM ¢ Ha4aJoM B TOYKE @ M KOHIIOM B TOUKe b 1 0603Hauaercs |a;b|. Juunou

ompeska |a;b| HazoBeM umcIo paBHoe b —a .

ITapa6oJioii Ha3bIBa€TCS MHOXKECTBO TOUYEK IUIOCKOCTH, JIs KaKAou H3
KOTOPBIX PACCTOSTHUE 10 3aJaHHON TOYKHU PABHO PACCTOSHUIO A0 3aJaHHOU IIPSMOW,
HE TpOXOondIleld yepe3 3aJaHHyl TOuky. [laHHas Touka HasbIBaeTca @okycom
napaboJibl, JaHHAs TpsiMasi Ha3bIBACTCS OUPEKMPUCO.

Ilepeceuenue MHokecTB. MHOXKECTBO C, COCTOAIIEE U3 BCEX TEX U TOJIBKO
T€X AJIEMEHTOB, KOTOPBIE NMPUHAMIEKAT KaXKIOMY U3 JTAHHBIX MHOXKECTB A U B,
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Hazvlearom nepeceuenuem mHodcecme A u B u obo3Hauaetcs ANB ( m - 3HaK
MepeCceUeHuUs ).

Mepunoanueckas ¢ynkomsa. Oyuxius f ¢ obnacteio ompeneiacHus A
HA3bIBACTCSI NEePUOOULECKOU, €CITH CYIIECTBYET YUCIO | # 0 Takoe, 4yTo JJIsl JIIOObIX X
u x+| u3 MHOXecTBa A BBITIOIHSETCS] PABEHCTBO

f(x=1)=f(x)=f(x+I).

B stom ciryuae wucio | HazeiBaetcs nepuooom gyunkium f.

IIpeodpa3oBanme. Ecian kaxaoMy BEKTOPY X A-MEPHOTO apUHHOTO
IIPOCTPAHCTBA MOCTABJIEH B COOTBETCTBUE BEKTOP ) TOTO K€ IPOCTPAHCTBA, TO

byukius Y = A(X) Ha3bIBaeTCS nPeoOPa306anueM.
IIpoexTupoBanue. Marpuna
1 00
A=/0 O O
00O

OIpe/IeIIsIeT JIMHEHHOE MPE0Opa3OBaHKe

Y =%5+05+0g=>,
V£ =O5+05 105 =6
W=O5+05 05—

Ipoexuusi BekTopa. Opmoconanvrou npoexyuel (VI MPOCTO MPOCKIIUECH )
BEKTOpa Ha OCh HA3bIBAETCS YMCIIO, PABHOE MPOU3BEACHUIO IJIMHBI 3TOTO BEKTOpa
Ha KOCHHYC YIJIa MEXAY BEKTOPOM U OCBIO.

IIpousBenennem marpunbl A pa3sMEpHOCTH mMxN HA Marpuuny B
Pa3MEPHOCTH N x ( HA3BIBAIOT MATPUILLy P pa3MEPHOCTH Mx (|, DIEMEHTHI KOTOPOH P

onpenensoTcs GopMynamMu:
D= Zaikbkj, (i =L2...,m; j= 1,2,...,q).
k=1

IIpousBenenueM MaTpuibl 4 Ha cKaJsAp K HA3bIBAIOT MATPHUILY, STIEMEHTHI
KOTOPOH MMOJTyYEHBI U3 DJIEMEHTOB MAaTPHIIBl A yMHOKEHUEM Ha K.

IIpsimbIM (ZeKapTOBBIM) NMPOU3BEACHUEM MHOXECTB A4 W B Ha3bIBaeTcs
MHOKECTBO, JIEMEHTAMHU KOTOPOTO SIBJISIOTCS BCE YHOPsAI0YeHHbIE naphl (X; Y), B
KOTOPBIX MEPBbIM KOMIOHEHTOM SIBJISIETCS AJIEMEHT U3 A, BTOPHIM KOMIIOHEHTOM —
anemeHT u3 B. IIpsMoe npousBeeHne MHOXKECTB A U B o0o3HauaeTcs A x B (x —
3HaK MPSAMOTO POU3BEICHMUS).

PaBeHCTBO BeKTOPOB. /[Ba BEKTOpa HAa3bIBAKOTCS PABHBIMU, €CJIM OHU UMEIOT
paBHbIC YHMCJICHHBIE 3HAYEHUS, JIEKAT Ha MAPAJIICIBHBIX WM COBMAJAIOIINX
NPSIMBIX U HAIIPaBJIEHBI B OJIHY CTOPOHY.

PaBencTBO MaTpun. MaTtpuisl 4 1 B Ha3bIBalOT pasHbiMU, €CIIA OHU

HMCIOT OAMHAKOBBIC Pa3MCPHOCTH U BCC DJICMCHTLI aij MaTpHUIbI A COBIIAJAarOT C

COOTBETCTBYIOLIMMHU JJIEMEHTaMU b; MaTpuik! B.
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Pa3HocTh MHOkecTB. MHOXKeCTBO C , KOTOPOE COCTOUT U3 BCEX DJIEMEHTOB
MHOXEeCTBa A, HE TMPHUHAIJIEKANUX MHOXKECTBY B , Ha3bIBAIOT PA3HOCHMbIO
muoxcecme A v B v 0003HauaroT A\B

O
Pacrsxenue. Marpuna /%:(/701 :J OmpenensiaeT JIMHEWHOE
npeobpazoBaHue
{yl =A%,
Yo= %.

CBepTbiBaHue TeH30pOB. (Cgepmuléanuem HA3bIBACTCA CYMMHUPOBAHHE
KOMITOHEHT TEH30pa MO JBYM KaKUM-IHO0 HHIAEKcaM. Takyro ornepanuio MOKHO
MPOBOJUTH HAJ TEH30paMHU, PAHT KOTOPHIX HE MEHBIIIE JIBYX.

CaBur. Matpuna
10
A

a 1)
rie a — mo0oe JACHCTBUTENBHOE YUCIIO, HE PAaBHOE HYJIIO, OMpEAeIieT JIMHEHHOe
npeoOpa3zoBaHue
M=%
Yo =A%

CkajasipHoe mnpou3BeleHue. byneM TOBOpUTH, YTO B BEIIECTBEHHOM
MIPOCTPAHCTBE OMPECIICHO CKAIAPHOE Npou3eedeHue, eCIu Kaxa0i mape BeKTOPOB
X ¥y, U3 3TOTO MPOCTPAHCTBA, IIOCTABIICHO B COOTBETCTBUE ICHCTBUTEIIHBHOE YHCIIO,
KOTOpoe 0003HauuM uepes (X, 1), 00s1aiaroniee CBOMCTBAMU:

1 () =0, x);

2. (Ax,y)=AUx,y), tne 4 €R;

3. ('xl +x2,y)=(x1,y)+(x2,y);

4. CkanspHoe NpPOU3BEACHHE BEKTOpa C caMUM COOOM HEOTPULIATENBHO:

(x, x) > 0, u oOparaercst B HyJIb JUIIb eciau x = 0.
CMeliaHHOe MPOU3Be/ieHHEe BEKTOPOB - CKAIIPHOE MPOU3BEACHUE BEKTOPA

- N L 0
[Ei, b] Ha BEKTOP C, HOCUT HA3BAHUE CMEUAHH020 Npoussedenus BEKTOpoB d, b u ¢

5
1 0003HaYaeTCS (&, b, E).

CoOCTBEeHHBIE BEKTOPbI M COOCTBEHHbIC 3HAYECHHS JIMHEHHOIO
npeo6pazoBaHus. Bcsakuii HEHyJIEeBOM BEKTOP X HAa3bIBAETC COOCMBEHHBIM
8eKMOPOM TUHeliH020 npeobpazosanus A, eclu HaliieTcs TaKoe YuciIo A, 9To Oyaer
BBINOJIHATLCSA PABEHCTBO

Ax = Ax.
DTO YHMCIO A Ha3bIBAETCA COOCMEEHHbIM 3HaYeHuem npeobpazoeanus A,
COOTBETCTBYIOIIMM COOCTBEHHOMY BEKTOPY X.

CoOcTBeHHBIE BEKTOPbI M COOCTBEHHBIC 3HAYEHHs MATPHIbI. Bcaxnmii
HEHyIeBOU cTonber; X Ha3bIBACTCA COOCMBEHHbIM 6eKMOpom mampuysl A, ecian
HaMIETCs TAKOE YUCIIO A, YTO OYJET BBIIOIHATLCS PABEHCTBO

AX =AX.
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DTO 4uCIO A  Ha3bIBa€TCS  COOCMBEHHbIM  3HaAYeHueMm  mampuyvl A,
COOTBETCTBYIOIIUM COOCTBEHHOMY BEKTOPY X.

Cymmoii maTpun A 1 B 0IMHAKOBOW pa3MEpPHOCTU HA3BIBAIOT MATPUILY S =
A + B, onemMeHThI KOTOPOH S; PABHBI CyMMaM COOTBETCTBYIOIIUX SJIEMEHTOB MaTPHIL
AwnB:

s =a; +hby; .

IIpu sTOM cCymma 6yzLeT MaTpULEN C TOU )K€ Pa3MEPHOCTHIO.

Cymmoii Ten3zopos A 1 Bonnoro panra HaseiBaroT TeHzop S = A + B Toro
)K€ paHra, KOMIIOHEHTBI KOTOPOTO S;j pPaBHbl CyMMaM COOTBETCTBYIOLIHNX
KOMIIOHEHTOB TeH30poB A 1 B.

TeH30p HYJIEBOTO paHra -  CKaJsipHas BeJIWYMHA U4, WHBApUAHTHAs
OTHOCHUTENBHO MPe00pa30BaHUsI KOOPIUHAT.
Tenszop nepsoro pamra - BenuunHa A ompesensercs B OPTOrOHAILHOM Oasmce
(€1, €, €3)Tpolikoit uncen A, A,, A, a B 6asuce (€1, €, €5) — unciaamu Ay, A5, Asu
€CJIM 3TU YHCIIa IPeoOpa3yroTcs M0 3aKOHY

A; = Z aikAk.
k ~
Tenzop BTOpOro panra - Qusnueckas WM TEOMETPUYECKasl BeIU4YMHA L
OmpenenseTcs B HEKOTOPOM OPTOHOPMHMPOBaHHOM Oasuce (€;,€,,€3) NEBATHIO
unciaamu L;y, , KOTOPBIE IIPH IIEPEXOIE K ApyroMy 0asucy (€, €,, €3) IpeodpasyroTcs

I10 3aKOHY
, —
Lij - z z aimajann-
m n

YHucna L, Ha3pIBatOTCS KOOPAWHATAMU WJIM KOMIIOHEHTAMU T€H30pa L.

TpancnonnpoBaHme - 3aMeHa KaXK0M CTPOKM MaTPHIIbI €€ CTOJIOLOM C TEM
K€ HOMEPOM.
YriaoM Mexay BEeKTOPAMM X U y Ha3bIBAETCS YHCIIO

@ = arccos (. y) ,
T. €. TIOJIOKHUM
cosp = (x,y)) 0<p<r.
[l

®ynkmus. Ilycte 3amanpl MHOXkectBa A u B. Uepes x 0003HaUUM
MPOM3BOJIbHBIA 3JIEMEHT MHOXECTBa A, a 4epe3 ) - MNPOU3BOJIBHBIA HJIEMEHT
MHOkecTBa B. Torma, ecinw KaXIoOMy 3JEMEHTY X 10 KakoMy-TO mpaBuiy f
MOCTABJIEH B COOTBETCTBUE BJIEMEHT YV, €AMHCTBEHHBIN JJIs1 KQXKIOTO X, TO TOBOPSIT,
YTO Ha MHOdcecmee A 3a0ana Qyukyus f co 3HaueHusMU U3 MHOdcecmea B

YerHocth pynknun. Oyukius f ¢ o6macteio onpenencHuss A Ha3bIBaCTCS
Yyemuou, €CIi JJIA JIOOBIX X U — X U3 MHOXECTBa A BBINIOJIHSAETCS PaBEHCTBO

f(=x) = f(x).
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Oynkius f ¢ obnacteio onpeneneHus A Ha3bIBa€TCA HeyemHuou, €Cld s
JTHOOBIX X ¥ — X U3 MHOXECTBA A BBHITIONHSACTCS PAaBEHCTBO f (—x)=—f ().

DJIeMEHTAPHBIMM NPeoOPa30BAHUSIMM CTPOK (CTOJOIIOB) MAaTPHIIbI
HA3BIBAIOT MPEOOPa30BaHUS CIEAYIONTUX TPEX THIIOB:

1-20 muna - mepeMeHa MeCTaMH JIBYX CTPOK MaTPHIIHI.

2-20 muna - CIOKEHUE OIHOW CTPOKHM MATPHUIBI C JPYroil €€ CTPOKOH,
YMHOXEHHOU Ha HEHYJIEBOE YHUCIIO.

3-20 muna - yMHOXXEHUE CPOKH MATPHUIIBI HA HEHYJIEBOE YHCIIO.

DJITMIICOM HA3BIBACTCS MHOXXECTBO TOYEK IIJIOCKOCTH, IS KaKIOW W3

KOTOPBIX CyMMa pacCTOSHUM 10 JBYX 3aJlaHHbIX TOYEK TOW e IIIOCKOCTH
MOCTOSIHHA U OOJIbIIIE PACCTOSHMSI MEXIYy JTHUMH TOYKaMH. 3aJaHHbIE TOYKH
HA3bIBAIOTCS @hoKycamu DIUIUICA, a PACCTOSHUE MEXAY HUMH — (DOKANIbHBIM
paccmosiHuem.
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5. OHEHOYHBIE CPEJACTBA JISd TEKYHIETI'O KOHTPOJISA
YCHEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTAIIMU 11O U'TOT'AM
OCBOEHUSA JUCHUIIJIIMHBI (MOAY JIs)

OreHKa Ka4ecTBa OCBOCHHSI 00YUYaAIOIMUMHUCS 00pa30BaTEIBHBIX MPOTPAMM
BKJIIOYAeT B ce0d MOPSAOK, IEPUOJAMYHOCTh, CHUCTEMY OLEHOK U (OPMBI
MPOBEJICHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalluu
oOydJarommxcs.

HopmaTtuBHO-MeTOIMYECKOE oOecrieueHue TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIIMM O0YUYaIOIIMXCs OCYIIECTBIISETCS B
COOTBETCTBHUM C TOJOXKEHHEM 00 OCYIIECTBICHUU TEKYIIEro KOHTPOJIS
YCTIEBAEMOCTH ¥ TIPOMEXKYTOYHOM aTTeCTAIUN 00YJIaIOITUXCSI.

OCHOBHBIMM 3a7la4aMU  TEKYIIETO KOHTPOJIA YCHEBAEMOCTH SIBJISICTCS
CUCTEMATUYECKUM  MOHUTOPUHI  3a  (OPMHUPOBAHMEM  KOMIECTEHIUH,
npeaycMorpeHHbix @I'OC BO wu OOII, mnoBblllIecHWE KadecTBa 3HAHUU
oOy4Jaronuxcs, TpuoOpPeTeHUE U Pa3BUTHE HABBIKOB CaMOCTOSITEIILHON paldOThI,
MOBBIIICHUE aKaJIEMHUUYECKON aKTUBHOCTH O0yUYarOIINXCA.

Kpurepuu onenku o0y4arommuxcs

Texkymas arrecTanus (TEKyIIU KOHTPOJIb) YPOBHSI YCBOCHUS COAEPKaHUS
JUCLUUIUIMHBL BO3MOXHO TMPOBOAUTHL B XOJE€ BCEX BHUIOB YUYEOHBIX 3aHATUN
METOJJaMU YCTHOTO M MUCBMEHHOTO ompoca (paboT), B Mpoliecce BBICTYIUICHUH,
oOydJarommxcss Ha TMPAKTHUUYECKUX 3aHATUAX, 3allUThl pedeparoB, a Takxke
MOCPEACTBOM TECTUPOBAHMSI.

KadectBO mHCBMEHHBIX pabOT OIICHUBAETCS MCXOJS M3 TOTO, UTO
oOyyJarormmuecs:.

- BbIOpaTM M HUCHOONB30BaIM  QopMy H  CTWIb  M3JIOXKEHUS,
COOTBETCTBYIOIIHE IEJISIM U COACPIKAHUIO TUCIUILINHBI,

- TPUMEHWIH CBSI3aHHYIO ¢ TeMOW WH(OpPMAIMIO, UCTOJIb3Yys MPU ITOM
MOHSATUMHBIA anmapar CrenyaiicTa B JaHHOW 00J1acTH;

- TNPEACTAaBWIM CTPYKTYpPHUPOBAHHBIA M TPAMOTHO HAINHUCAHHBIM TEKCT,
MMEIOIINUN CBSI3HOE COJICPIKAHUE.

TectoBble MaTepuandbl OLUEHHBAIOTCA IO MPOLIEHTHOMY COOTHOIICHUIO
MpaBWILHBIX BapraHTOB. KoanuecTBO MpaBUIBLHBIX OTBETOB B Iipeaenax oT 90 1o
100 % - «oTnuuHOY; B ipeaenax oT 75 n1o 89 % - «xopoiioy»; B mpeaenax oT 50 1o
74 % - «ynoBneTBopuTesibHO»; MeHee 50 % - «HeyAOBIETBOPUTEIHHO.

Cnaua 3auera NpoucxoJauT B YCTHOU ¢opme mo Ouseram. B xozae 3adera
CTYJICHT JOJDKEH MPOJEMOHCTPUPOBATh 3HAHMS U YMEHUS 10 MPEIMETy yueOHOTO
Kypca. KauecTBO OTBETOB CTYJE€HTOB U BBINOJHEHUE 3aJaHUN OIICHUBAETCS:
«3aYTEHO», «3aUTEHO C OLICHKOI» U/WJIN «HE 3a4TCHO», «HE 3aYTEHO C OI[EHKON.

«32YTEHO0», «3aUYTEHO C OL[EHKO»:
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- TIOJIHbIE, OCO3HAHHBIEC 3HAHMS B paMKax Kypca JIEKIUH U JTOTIOIHUTENIbHON
JUTEPATYPHl, JOTUIHOE U IPAMOTHOE U3JI0KEHUE MaTepHara.

«He 32YTEHO0» «He 3a4YTeHO C OLIEHKOI»:

- IOMYCKAIOTCS CYIIECTBEHHBIE OIIMOKHU B 3HAHUH Kypca JIEKIUH, IPH OTBETE
BCKPBIBACTCSI OMIMOOYHOE IOHUMAaHNE OCHOBHBIX MOHATHH Kypca.

Cnaua 3K3aMeHa IMPOUCXOAUT B YCTHOM opMe 1o Ouseram.

KagyecTBO OTBETOB Ha dK3aMEHE OIICHHMBAIOTCS HAa «OTIMYHOY», «XOPOILOY,
«yIIOBJIETBOPUTEIHEHO» U «HEYIOBIECTBOPUTEIHLHOY.

O1eHKa «OTIUYHO» BBICTABIISIETCS 00yUaIONIeMyCsl, €CIIH:

- JIaHbI UCYEPIIBIBAIOIINE U 0OOCHOBAHHBIE OTBETHI HA BCE MIOCTABIICHHBIE
BOMPOCHI, MPABUIILHO PEIICHBI MPAKTUUECKUE 3a/1a4H;

- OTBETHI OBUIM YETKUMHU U KPATKHUMH, OCHOBHBIC MBICIIH H3JIarajiuch B
CTPOTOM JIOTUYECKOM TMOCIIEI0BATEIBHOCTH;

- oOyyarolmuiics  NPOAEMOHCTPUPOBAl ~ YMEHHE  CAMOCTOSATEIBHO
aHaJIM3UpOBaTh (DAKThI, COOBITHS, SBJICHHS, HPOLECChl B HMX B3aUMOCBI3U U
JUAJIEKTUYECKOM Pa3BUTHH.

OuneHka «X0pouo» BhICTABISAETCS 00yUaroneMycs, ecliu:

- IaHbl TIOJHBIC, JOCTaTOYHO OOOCHOBAHHBIE OTBETHl HA IIOCTABJICHHBIC
BOTIPOCHI, IPABUIILHO PEIICHBI MPAKTUICCKUE 3a/TaHNUS;

- B OTBETaX HE BCEI/la BBIIEISUIOCH TJIABHOE, MPH PEIICHUH MPAKTUYECKUX
3aJa4 HE BCEr/la CIOIb30BAINCh pallMOHAIbHbIE METOUKN PacuéToB;

- OTBETHI B OCHOBHOM ObUIM KPaTKUMU, HO HE BCETJa YETKUMHU.

OuneHka «y/A0BJIETBOPUTEIbHO» BBICTABISETCS 00yUYaOUIEMYCsl, €CIIHU:

- JaHbl B OCHOBHOM IPAaBHJIbHBIE OTBETHI HA BCE NIOCTABJIEHHBIE BOIPOCHI, HO
0e3 JOKHOW TriayOMHbI M OOOCHOBaHUS, NpPH PELIEHUU MPAKTUYECKUX 3ajJad
CTYACHT WCIIONB30BAl MPEKHUNW OMBIT W HE MPHUMEHSJT HOBBIE METOJIUKH
BBITIOJTHEHHSI PAcyY€TOB, OJHAKO Ha YTOYHSIONIME BOMPOCHI JaHBl B IIEJIOM
IPAaBUJIbHBIE OTBETHI;

- IPY OTBETaX HE BBIIEISIIOCH TJIABHOE;

- OTBEThl OBLJIM MHOTOCJIOBHBIMHM, HEUETKUMHU U 0€3 JOJDKHOM JIOTMYECKOM
MOCJIeI0BATEIHHOCTH;

-Ha OTHEeJbHBIC OTMOJHUTEIbHBIE BOMPOCHl HE JAaHBI TOJOXKUTEIbHBIC
OTBETHI.

OneHKa «HEYT0BJIE€TBOPUTEIbHO)» BHICTABIISICTCS] 00YYarOIIeMyCsl, €ClIA He
BBITIOJTHEHBI TPEOOBAHMSI, COOTBETCTBYIOIINE OIICHKE «YyIOBICTBOPUTEILHOY.

OOyuaromuecs, MPOMYyCTUBIIME CBbIMe /5% y4eOHOTO BpeMeHHU, HE
aTTECTYIOTCS IO UTOram cemectpa. Bompoc 00 aTTectanuu Takux 00y4yarouuxcs
peliaercsi B UHAUBUYalbHOM MOPSIKE.
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4.3. Cnmcok BONPOCOB K 3a4eTy

AHnanumuyeckasn zeomempus u 371eMeHmvl TUHEIHOU a12edpbl
Matpuiia, pa3MepHOCTh MaTPHUIIbl, EAMHUYHASI MATPHUIIA.
Onpenenurens MaTPULIBI BTOPOTO MOPSIAKA.

Onpenenurens MaTPULIbl TPETHETO MOPSAIKA.
Merton Kpamepa penieHrst CUCTeM JIMHEWUHBIX YPABHEHHM.
[IpousBeneHne MaTpuIbl HA YUCIIO.
Cymma Matpui.
[IpousBenenue Marpuil.
CkansipHble U BEKTOpHbIC BeJIMuMHbL. Koop/iMHaThI BEKTOpA.
Cymma BekTopoB. [IponsBeaeHne BeKTopa Ha YUCIo.
0. CkansgpHoe, BEKTOPHOE, CMEIIAHHOE MTPOU3BEICHNE BEKTOPOB.
1. VYpaBHeHue NpsIMOH, MPOXOASILEH Yepe3 ABE JTaHHBIE TOUKH
12. VpaBHeHue npsAMoil, mpoxosiiei yepes3 TaHHYI0 TOUKY
napajuieIbHO JAHHOMY BEKTOPY.
13. YpaBHeHue npsMoi, NpoxoIsiieil uepe3 1aHHYI0 TOUKY
NEPIICHIUKYISAPHO TAHHOMY BEKTOPY.
14. KaHoHHYeCKO€ YpaBHEHUE AJUIMIICA.
15. KaHoHuueckoe ypaBHEHHUE MapadoJIbl.
16. Kanonuueckoe ypaBHEHHE THIEPOOIIBI.
17.  VYpaBHEHUE IIOCKOCTH.
18.  JluneitHoe (AduHHOE) N-MEPHOE MPOCTPAHCTBO. Pa3mMepHOCTH

IPOCTPAHCTBA.

19.  basuc u KoopAuHATHI B N-MEPHOM MPOCTPAHCTBE.

20.  IIpeoOpazoBaHue KOOpAMHAT NPU U3MEHEHUH Oa3uca.

21.  EBKiMII0BO MPOCTPAHCTBO.

22.  JliuHa BEKTOpA.

23.  YTroJ Mexay BeKTOPaMHU.

24.  HepasenctBo Komu-byHsikoBckoro.

25.  OproroHaJbHBIN Oa3uc.

26.  Jluneitnbie mpeoOpa3oBaHU.

27.  CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHHSI TUHEHHOTO
npeoOpa3zoBaHusl.

28.  IlpencraBnenne TUHEHHOTO MTPEOOpPa30BaHUS MATPHUIIEH.

29.  CoOcTBeHHBIC BEKTOPHI 1 COOCTBEHHBIC 3HAYCHHS MATPHIIHI.

HROoo~NOo Ok wWNE

5.2. Cnucok TeM KypcoBbIX padoT/pedepaToB/nokiaanoB/acce (mpu
HAJIMYNH).

KypcoBass pabGora mo pucnumuiiHe (MOIYNI0) YYeOHBIM IUIAHOM HE
peayCMOTpEHA.

IIpumepHsbie TeMbI pedepaToB

1. MaremaTnka B COBpEMEHHOM MHUPE.

2. MaremaTuka B 0OIIECTBEHHBIX HayKax.

3. OcHoOBaHUSI MaTEeMaTHKH.
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4.  DKclepUMEHTANbHAas MaTeMaTHKa KaK HOBOE HAIpaBJICHHE B HAYYHBIX
UCCIICTOBAHUSIX.

5. Maremarnuka B 5KOHOMHYECKOM MOJICITHPOBAHHH.

6.  Maremarudeckas MOJICJIb HEPBHOTO HMITYJIbCA.

7. Mopuenb nepeaun S3HEPTUU B CUCTEME «XUIITHUK-KEPTBAY.

8.  Teopwus peryiaupoBaHusi.

9.  Maremaruka: yrpara onpeaeIeHHOCTH.

10. MartemaTuka: MOUCK UCTHUHBI.

5.3. KoMILIEeKT TeCTOBBIX MaTepHaJIOB.
[{ens HAacTOAMUX 3aaHW — MPOBEPHUTH 3HAHUS OOYYAIOIIUXCS TIO BBICIICH
MaTEeMaTHKE B COOTBETCTBHH C TPEOOBAHHMSIMU TOCYIaPCTBEHHOTO CTaHIAPTA.

BaﬂaHI/IH IIPU3BaHbI IIPOBEPUTH CICAYIONIMEC YPOBHHU IMOATOTOBJICHHOCTH.

IlepBbIii 0JI0K COCTOUT W3 3a/laHUIl HA JUArHOCTHKY Oa30BBIX MOHSATUN
TECTUPYEMOM TUCHMIUIUHBI (MOYJISI WUIM TaXKe IUKJIa Moysiel/qucuuriui). [enb
TECTUPOBAHUS 3aJJaHUSIMU ATOTO OJIOKA COCTOUT B OMNPEIACICHUU JTOCTUKEHUS
KOHKPETHBIM 00Yy4aroIIerocs nepBoro ypoBHsI.

Bropoii 00k cocTOUT W3 3aJaHU HA JUArHOCTUKY OCBOCHHS
OOy4YarOIIMMHUCS BTOPOTO YPOBHS. DTO 3a/laHusl Ha TPOBEPKY BO3MOKHOCTEH
UCIIOJIb30BaTh TMOJYYEHHBbIE 3HAHUS M YMEHUS [JIS BBITIOJIHEHHS] THUIIOBBIX
(yueOHBIX, POPMUPYIOINX ) 3a/IaHUN.

B Tperbem 0si0oke coOpaHbl 3adaHUsA, TPEOYIOIIME OT Yy4aIlerocs
MPUMCHECHHUS TIOJyYCHHBIX 3HAHHWM, YMEHHW M HaBBIKOB B KBa3UpPEaTbHBIX
KU3HCHHBIX CUTYaIIHSIX.

Kaxnoe 3amanue npu3BaHo NPOBEPUTH YCBOCHHUE O0YUAIOIIMMCS 3HAHUH 110
KOKIOMY KOHKPETHOMY pasielly C TIPOBEPKOM COOTBETCTBEHHOTO YPOBHS
MOJITOTOBJICHHOCTH. HoMepa 3agaHus COCTOUT M3 TPEX YMCelN, I/Ie MEPBOE YHCIIO
0003HaYaeT YPOBEHb MOATOTOBIEHHOCTH, BTOPOE — HOMEP pas3zielia, TPEThe — HOMEp
B pasnene. Hampumep, 3amanue 2.2.24 o3HayaeT, 4ToO 3agaHue C HoMepoMm 24
OTHOCHUTCS K pas3feny «DJEeMEHTHl TEOpUHM MHOXKECTB. DYHKIHS» W TPHU3BAHO
NIPOBEPUTH BO3MOXKHOCTH HCITOJIb30BAaTh IOJTYYCHHBIC 3HAHUS W yMCHHS IS
BBITIOJIHEHUS TUTIOBBIX (Y4€OHBIX, (POpMUPYIOMNX) 3aaHuM (BTOPOH OJIOK).

1.1.1. Matpuna pazmMepHOCTH 3X3 00bEIUHSIECT:
1) 9 uucen;
2) 6 uucern;
3) 3 umcna;
4) 12 gucen.

1.1.2. Marpuua pa3zmMepHOCTH 3x4 00beIUHSIET:
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1) 7 uucern,
2) 12 gucen;
3) 9 umcen;
4) 16 uucen.

1.1.3. Cucrema TMHEHHBIX aNreOpanvecKuX ypaBHEHHM HMEET €IMHCTBEHHOE

pelIeHne eCli ee MaTpHIa:
1) BBIpOXICHHAS;
2) HEBBIPOXKICHHAS

1.1.4. OpHopoaHas cucTema JIMHEWHBIX alreOpanyecKuX ypaBHEHUN MMeEeT

HETPUBUAIBHOE PEIICHHUE €CII €€ MaTpHUIIa:
1) BBIpOXKJCHHAS;
2) HEBBIPOXKICHHAS.

1.1.5. Marpuiia Ha3bIBa€TCs BBIPOKICHHON €CITH:
1) ee onpeaeauTeNh OTIIMYCH OT HYJIS,
2) OHa CONIEPIKUT CTPOKY HYJICH;
3) ee onpeeuTeb paBeH HYJIIO.

1 2
2.1.2. Onpenenurens ManI/IIJ;LI(s 4J.paBeH:

1) 10;
2) 32;
3) -2;
4) -10.

3.1.1.Janbl MmaTpuibl A = (_21 g);B = (_11 _32);6' = (i (1))
a) Matpuia 24 paBHa:
4 0 4 0 4 0 4 0
1) (2 6); 2) (—2 6); 3) (—1 3); 4) (—2 3)'
6) Marpuua B! paBHa:
(7 2 )G Da@ o)
B) Matpuna (24 + B?) C pasna:
21 2
1) (244 —71); 2) (—1 0); 3) (244 Z) 4) (241 —71)

KOHTPOJIBHAA PABOTA Ne 1
Bapuanr 1
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3 0 2
. Beraucnure onpenenuTenu: ‘_1 ‘; 1 -1 4
T2 01
. Pemnte cucteMy nuHENHHbBIX are0pandeckux ypaBHeHui Mmetogom Kpamepa:
x—2y+4z=6
2x—y+3z=11
4x+y—-5z=9
. Beruucioure: AB + AC,tne A= [2 _3} B= [1 3), C= (_2 3}
0 3 0 4 0 5
. Hatimute maTpuiry, oOpaTHyIO 3aaHHOM:
3 0 1
2 -1 4].
2 0 1
. HalimuTe coOCTBeHHBIN BEKTOpP U COOCTBEHHOE 3HAUECHUE MATPHIIBI:
1 -2
4 3 j '
KOHTPOJIBHAS PABOTA Ne 1
Bapuant 2
3 0 1
. Berancnnre onpenenurenu: 3 ‘; 2 -1 4
2 o1
. Pemite cucteMy nuHENHHbIX aire0pandeckux ypaBHeHu MmetogoM Kpamepa:
X+2y-32=-4
2X—-y+4z=12
X+y-2=2
. Beruuciure: AB-AC,thne A= (2 _3} B= (1 3} C= (2 3}
0 1 0 4 0 5
. Halimure maTpuiry, oOpaTHyIO 3aJaHHOM:
3 0 2
2 -1 4].
2 0 1

. HatimuTe coOCTBEHHBIN BEKTOP M COOCTBEHHOE 3HAYEHUE MATPHIIHL:

s
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6. IEPEYEHb OCHOBHOM U JONIOJIHUTEJIBbHON YYEBHON
JIUTEPATYPbBI, HEOBXOJUMOM JIJIs1 OCBOEHU S JUCHUILINHBI
(MOJIYJIS)

OcHoBHas U AOIMOJIHUTECJIbHAA yqeﬁnaﬂ Jarepartypa

4.4. QOcHoBHasl yueOHas IUTEpPaTypa:

1. Jlykankun I'.JL., Jlykankun A.I". Beiciias MaTeMaTuka Jijisi 3KOHOMHCTOB.
Kypc neknuii: yuebHoe nocoodue 115 By30B. — M.: U3-Bo «Ox3amen», 2009. 285 c.

2. Beiciias MaTeMaTturKa AJi1 9)KOHOMHUCTOB: yueO. i By30B. /moa pea. H.I.
Kpemepa -3-¢ uza. - M.: OHUTU-TAHA, 2009 . =479 c. - (Cepus "3omo0T0i1
dbona poccuiickux yueonukos"). - ISBN 5-238-00991-9.

3. Kpemep H.III. Teopusi BeposiTHOCTE M MaTeMaTH4eCKas CTaTHUCTHKA:
yueOHuk st By30B. — M.: OHUTU-JIAHA, 2004. 573 c.

4. Kyunneruena, E.C. Maremartuka: yueonuk / E.C. Kynaplesa. - 4-e uz. -
Mocksa : M3marenscko-ToproBas xoproparus «Jlamkos u K, 2015. - 562 c.:
Tabm., rpad., cxem., ui. - bubmmorp.: ¢. 552-553 - ISBN 978-5-394-02261-6 ; To xe
[DneKkTpoHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=452840.

5. Kpartkuii kypc Bbicuieil matemaTuku: yueOnuk / K.B. bannun,
®.K. banaun, B.W. Ixeddans u ap.; mox oom. pex. K.B. banauna. - 2-¢ uzn. -
Mockasa : M3gatenbcko-Toprosas kopropanus «Jlamkos u K°», 2017. - 512 c.:
Tabm., rpad., cxem., ui. - bubnuorp. B kH. - ISBN 978-5-394-02103-9 ; To xe
[DnexTpoHHBI pecypc]. -

RL: http://biblioclub.ru/index.php?page=book&id=450751
6. baspun N.U. [luckpernas MmareMatrka: Y4eOHUK JIJIsl CTYIEHTOB

€CTECTBEHHO-HAYUHbIX CIIeHUaIbHOCTEH U crienuanbHOCTH «H(pOopMaTuKa»
MeJarornieckux By30B. — M.: Beici. mk., 2007. — 200c.: uin.

6.2. lonosiHUTEIbHAS Y4eOHAA quTEpaTypa:
1.1.1.baBpuH. Briciias maremaTtuka. 3-¢ uznanue — MockBa. — «AKaIeMus».
— 2008.
2. Ope O. Teopus rpadoB. — 2-e uza. — M.: Hayka, ['1aBHas penaxius
buznko-mMaremaTuueckou mureparypsl, 1980, 336 c.
3. Jlykankun A.I'. MaremaTuka: yueOHUK )11 YUaluxcs cpea.nmpod.
obpazoBanus. — M.: [DOTAP-Menua, 2012. 320 c.

4. bannun, K.B. Marematuka: yueObnoe nocobue / K.B. bannun,
B.H. baueikoB, A.B. Pykocyes. - Mocksa: FOuutu-/lana, 2015. - 543 c. -
bubmuorp. B kH. - ISBN 5-238-00980-1; To »xe [nexTpoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=114423


http://biblioclub.ru/index.php?page=book&id=450751
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5. ®omunbix, E.11. MaTrematuka: mpakTUKyM: yueOHOe rmocooue /
E.W. ®omunsbix. - Munck: PUILIO, 2017. - 440 c. - bubnuorp. c. 320 - ISBN 978-
985-503-702-7; To xe [DneKTpoHHBIHN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=487914

bubnunoreunsiit ponn ¢uimana AkaaeMud YKOMILIEKTOBAH MEYaTHOW WU
AJIEKTPOHHOM OCHOBHOHM yueOHOW NTUTEpaTypoil Mo AUCHUIUIMHAM 0a30BOM YacTu
BCEX LIMKJIOB, U3/ITAHHBIMU 32 ITOCIEAHUE S JIET.

@OoHJ AONOJHUTENBHON JHUTEpPaTypbl BKIIOYAaeT B ce0s OQuIUaIbHbIE
CHpaBOYHO-OUONIMOrpauyecKue U MEepUOANUECKUE U3AaHUS B PAcUeTe HE MEHEe
oJHOro sK3eMIuisipa Ha Kaxzasle 100 oOywarommxcs. Kaxnomy oOyudaromemycs
o0ecrieyeH JOCTyHn K KOMIUIEKTaM OuOIMOTeYHOro (oHAa U MEPUOJUYECKOE
u3naHue W3 ciuenytomero — nepeuns:  KomwpaiTt;  wipo  magazine;
bubnmuorexkoBenenue; bupxka wuHTemekrtyanbHo — codctBeHHocTH  (BUC);
bromnerens MunnctepctBa roctuiuu  Poccuiickoit  Denepaiuu; BectHUK
rpakJaHCKoro mpasa; l'ocynapctBo u npaBo; MuHoBanuu; HHTemnekTyaibHas
COOCTBEHHOCTh. ABTOPCKOE IIpaBO M CMEXKHbIE MpaBa; VIHTeuIeKTyanbHas
coOcTBeHHOCTh. [IpoMblilIeHHass cOOCTBEHHOCTh; MeXyHapoJHOE MyOIu4HOE U
yacTHOE NpaBo; OOIIECTBO: COLMONOTHS, MCUXOJIOTUs, nenaroruka; IlareHTHbIN
noBepeHHbI; [laTeHThl W JmneH3un. MHTENNEKTyalbHBIE TpaBa; YTOJOBHOE
paBo; YIpaBJIEHUE NPOEKTaMM M  NOpOorpaMMamH;  XO3SMCTBO  IPaBo;
DKOHOMUYECKAs MTOJTUTHKA.


http://biblioclub.ru/index.php?page=book&id=487914
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7. MIEPEYEHb UH®OPMAILIMOHHBIX TEXHOJIOT U,
MMPOT'PAMMHOI'O OBECIIEYEHUSA, UHOOPMAILIMOHHO-
CIHHPABOYHbBIX CUCTEM U PECYPCOB CETU «MHTEPHET»,
HEOBXOJNMBLIX JJIs1 OCBOEHUSA JUCHUIIVIMHBI (MOAY JIS1)

B mpomecce peanmmszanmmu 00pazoBaTeNbHON TpOrpaMMbl B (uiIHaie
NPUMEHSIOTCSI COBPEMCHHBIE HWHTEPAKTUBHBIE M MYJBTHUMEIUIHBIC CpPEICTBA
oO0yueHus (KOMITBIOTEPHI, MyJIbTUMETNA-TIPOCKTOPBI, THTEPAKTUBHBIC JJOCKH U JIp.),
TEMaTUYEeCKHE CTEHIBl W TUIAKAaTHl, a TakKXKe OJJIEKTPOHHBIE HH(OPMAIIMOHHBIC
00pa3oBaTeNbHBIE PECYPCHI.

Ha ocHOBe amnmapaTHO-IPOrpaMMHOIO KOMILUIEKCAa (DYHKIMOHHPYET H
MIOCTOSTHHO COBEPIIIEHCTBYETCSI TOPTAN JIEKTPOHHOTO OOYUYCHHSI U TU CTAHITMOHHBIX
oOpazoBarenbHbIX TexHoJorui (30uJ0T).

OnexkTpoHHasi ”HGOPMAIIMOHHO-00pa3oBaTeIbHas cpeia 00ECIeUNBAET:

7.1. JlocTym K 3JIEKTPOHHOM OMOIMOTEUHOM CHCTEME:

- DnekTpoHHO-0nOmMoTeuHbIN pecypc http://biblioclub.ru/ (JoroBop Ne2022-
079 o0 okazanuu wuHbopMaUOHHBIX ycayr oT 15.06.2022 ¢ OOO «Jlupekt-
Menuay)

- OBC «Aii0Oykc http://ibooks.ru ([JoroBop Ne2022-070 Ha okazaHue yCIyT MO
npenoctasienuto noctyna Kk 9bC «Aitbykce/ibooks.ru»y ot 15.06.2022 ¢ OO0
«AMNOYKCY)

7.2. JocTym K OJJEKTPOHHBIM OOpa3oBaTelbHBIM pecypcam U (WIH)
npodeccruoHanbHbIM 6a3aM JaHHBIX (TI0J00pKaM MHGOPMAIIMOHHBIX PECYpPCOB IO
TeMaTUKaM) B COOTBETCTBUU C COJIEPKAHUEM pean3yeMoil 00pa3oBaTesIbHON
MIPOTPAMMBI:

- COOCTBEHHBIC DJJIEKTPOHHBIE 00pa3zoBaTeNbHbe U WHGOPMAIMOHHEIC

pECypChI:
1. CepBuc aucranironHoro ooy4yenus https://sdo.sofadoma.ru;

2. CepBuc oIuMITMATHOTO TecTHpoBaHud https://olimpiada.rgiis.ru/

3. CepBuC IONOJHUATEIHLHOTO 0Opa3oBanus https://dop.rgiis.ru/

4. lucceprarmonnsie coBeTbl PITAUVC https://dis.rgiis.ru/

5. llentp HayuyHoU u dkcniepTHOM aHaMTHKU PIAUC https://expert.rgiis.ru/

6. CeTeBoli Hay4uHbIH xypHal «IP: Teopust u mpaktukay» https://iptp.rgiis.ru

7.AncTaHMOHHO-00pa30BaTENbHBIN KaMITyC JOIIOJIHUTEIIBHOTO
npodeccuonansaoro obpazoBanus PITAVC https://online.rgiis.ru/

8. Kopnioparusnsiii optai st corpyaaukoB PITAMC https://team.rgiis.ru

9. Cepgep Buneokonpepeniuit PTAUC https://video.rgiis.ru

- CTOPOHHHE IJICKTPOHHBIE 00pa30BaTeIbHbIC M HHPOPMAITMOHHBIC PECYPCHI:
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1. DnexTponHO-6MOIMOTEUHBIN pecypce http://biblioclub.ru/;

2. 9bC «Aiicoykc/http://ibooks.ruy;

3. CnpaBouyHo-nipaBoBble cucteMsl 'apant, Koncynsrantl Inroc;

4. MuHuCTEpCTBO HayKu M BhIcuiero odpazoBanus Poccuiickoin @enepannu
https://minobrnauki.gov.ru/;

5. MunmnctepcTBo npocsenieHus Poccutickoit @eneparuu https://edu.gov.ru/;

6. denepanbHas ciy:)k0a Mo Ham30py B cdepe oOpa3oBaHHs M HAYKH
http://obrnadzor.gov.ru/;

7. Poccuiickas akagemust Hayk http://www.ras.ru/;

8. ®enepanbHbIil mopraln «Poccuiickoe odpazoBanue» http://www.edu.ru/;

9. «EmuHoe OKHO JgocTynma K  00pa3oBaTelIbHBIM  pecypcam»
http://window.edu.ru/;

10. ®enepanbHblii HEHTp HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB
http://fcior.edu.ru/;

11. Poccwuiickas rocynapcTBeHHas 6uoimoreka https:// www.rsl.ru/.

7.3. B3aumojeiicTBHE TMEAarorndeckux pabOTHUKOB C OOyYarOIIUMHUCS
(TMYHBIC KAOMHETHI OOYyYaIONIMXCS M MpernojaBaTesicil) B DIEKTPOHHON
uH(pOpMaIMOHHO-00pa3oBateabHOM cpene: https://sdo.sofadoma.ru (C1O Moodle);
JOCTYI K 3JICKTPOHHOMY pacluCaHuio; GOPMUPOBAHUE AIIEKTPOHHOTO MOPTHOIHO
00y4aroIIerocs; JOCTyl K Y4eOHBIM IUIaHaM, PabOYMM MPOrpaMMam IMCIUILIHH
(MomyIeit), mporpaMMam NpaKkTHK.
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOJINMAS TS
OCYIIECTBJIEHUSI OBPA3OBATEJILHOI'O IMTPOLIECCA MO
TUCHUATIIVUHE (MOJYJIIO)

Jlns BemeHust oOpa30BATENbHOM AESATEABHOCTHA IO JIAHHOW JAUCIUILIMHE
bumman  AkageMuu — pacmojiaraeT  MaTepHUabHO-TEXHUYECKOU 0a3oi,
oOecreynBaroIIel MpoBeJEHUE BCEX BHJIOB YUYEOHBIX M IMPAKTUYECKHUX 3aHSITHUH,
NPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM, M COOTBETCTBYIOLIEH ACHCTBYIOIIUM
CaHUTAPHBIM U MIPOTUBOIIOKAPHBIM MTpaBUIIaM U HOPMaM.

Jlist opraHu3anMd U BeJleHHUd ydeOHOro mporecca ¢uinan AkKaaeMuu
pacmoyiaraeT 3maHueM oOmiei twromanapio 1682,0 kB.M, B TOM umcie ydeOHas
momaab coctapisier 578,0 kB.M., yueOHO-BcriomorarenbHas — 392,0. Ilnomans
MYHKTOB OOIECTBEHHOT0 uTanus — 93,0 kB.M.

3aHATHS IPOBOJATCS B aAYJUTOPHUAX JIJISl MPOBEACHUS 3aHATUHN JICKIIMOHHOTO
TUIA, 3aHATHUH CEMHHAPCKOTO THUIIA, KYpPCOBOT'O MPOEKTUPOBAHUS (BBIMIOIHEHUS
KypPCOBBIX pPaboT), TPYNMNOBBIX W HHIWBUAYAIbHBIX KOHCYJbTAIMH, TEKYIIETO
KOHTPOJII W TIPOMEXKYTOYHOM arrectaluv, a TakKe B TOMEHICHUSX IS
caMOCTOsITeIbHOM ~ paboTel. MMeroTcss  moMemieHuss i XpaHeHus |
npoUIAKTHYECKOT0 00CTYKUBaHUS Y4EOHOTO 000pYy10BaHUS.

Jlns  mpoBeAeHUs 3aHATUNA  JICKIIMOHHOTO THUNA MMEIOTCS  Habopbl
JEMOHCTPAIIMOHHOTO ~ 00OpYyJIOBaHUS U y4€OHO-HAIVIJHBIX  MOCOOWHIA,
00eCIeynBaIINe TeMATHUECKUE WILTIOCTPAIlMU, COOTBETCTBYIOIINE MPUMEPHBIM
mporpaMmam JUCIUIUINH (MOJyJiei), pabouyuM y4eOHbBIM MporpaMMaM JTUCHUTIITUH
(Mofyneit).

[ToMeriennst mJis CaMOCTOATENIBHOM pPadOThl O0YYAIOIIMXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJKIIOUECHUS K ceTu «MHTEepHET» 1
o0ecrieueHueM JI0CTyIa B AJIEKTPOHHYIO0 UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEY
OpraHU3alluu.
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9. OCOBEHHOCTH OBYYEHUA JINI C OTPAHUYEHHBIMHA
BO3MOXHOCTAMMU 3/10POBbs1

Opranuzanusi 00pa3oBaTeNbLHOTO TIpoliecca I JIMI[ C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU  3JIOPOBBSI  OCYILIECTBJISIETC B COOTBETCTBHUM C IPUKA30M
Muno6puayku Poccum ot 9 urons 2016 r. Ne 694 «O BHeceHMHM W3MCHEHHH B
aIMUHUCTPATUBHBIEC PETJIaMEHThl MPEAOCTABJICHUS TOCYJapCTBEHHBIX YCIYr B
4acTU OOEeCreYeHUs] YCJIOBUH JIOCTYMHOCTH TOCYAAPCTBEHHBIX YCIYT IS
WHBAJIUIIOBY, «MeToauyeckuMu  PEeKOMEHIallUSIMHU o opraHu3aluu
o0pa3oBaTeNnpbHOTO Mpolecca Uil HMHBAIMIOB W JIMIl C OTrPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSI B 00pa3oBaTelIbHbIX OPTaHM3AIUSAX  BBICILIETO
oOpa3oBaHHs, B TOM YHCJE OCHAIIEHHOCTH O0pa30BaTEIbHOTO MPOLECCa»
MunuctepcTBa 00pazoBanus U Hayku PD ot 08.04.2014 r. Ne AK-44/058H.

@unman AkageMuu NPeAOCTABISIET UHBAIUAAM U JIMIIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (10 HX 3asBJIICHUIO) BO3MOXXHOCTh OOYYE€HHUS IO
o0pa3oBaTeIbHBIM porpaMmam, YUHUTHIBAIOIIEH 0COOEHHOCTH 170'¢
NCUXO(PU3NYECKOTO  PA3BUTUS, HWHIAUBUIYAIbHBIX BO3MOXKHOCTEH H  MpHU
HEOOXOJIMMOCTH, OOCCIEeUMBAIONIEH KOPPEKIMI0O HapyIIeHUH pa3BUTHS U
COIMAJILHYIO aIaNTallMIO0 YKa3aHHbBIX JUIl. /{7151 MHBAIUO0B U JIUII C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU ~ 3JI0POBbSl  YCTAHABJIIMBAETCS OCOOBIA MOPSJOK OCBOCHUS
JUCHMIUIMH (MOTysei).

[Togbop u pa3paboTka y4eOHBIX MaTEpUaIOB JJIsI OOydYarolIUXCs C
OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbS MPOU3BOAUTCA C YYETOM UX
WHIUBUTyaJIbHBIX OCOOCHHOCTEH.

[IpexycMoTpeHa BO3MOKHOCTh OOYUYEHHS TI0 MHIUBUIyAIbHOMY TpaduKy.
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