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1. IlosicHuTENBLHAA 3alICKA

Meroauuecknue peKOMEHIAINH 10 BHITIOJIHEHHIO MPAKTHYECKUX U CAMOCTOSATENIBHBIX padoT
NPEACTaBISIIOT cO00M dYacTh y4eOHO-METOAMYECKOTO KOMIUIEKTa TO Yy4eOHOW IUCIMILINHE
Maremaruka u cooTBeTcTBYIOT TpeboBanusiM PI'OC TpeTbero nokosieHuss U paboyeil mporpamme
10 TUCLUIUIMHE.

Lenbto co3zmanus pazpaOOTKH SBISETCS OKa3aHHWE MOMOILM CTyIEHTaM IEpBOrO Kypca B
OCBOGHHUM Yy4eOHOTO MarepHaja Mo JAUCHUILIMHE B YUPEXKICHHSIX CPeAHEro mpodeccHoHaIbHOTO
oOpa3oBaHwsL.

B cBia3u ¢ BBeaeHwWeM B 0oOpaszoBarenbHBIN  mporiecc HOBoro  DenepanbHOTrO
rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTAaHAAPTA, KOTOpBbIH OPUEHTUPOBAH Ha BBIPAOOTKY Y
CTYIEHTOB OOHIMX U MPOoeCCHOHATBHBIX KOMIIETEHIIMA — Habopa 3HAHUN, YMEHHI, HABBIKOB U
JUYHOCTHBIX KaueCTB, KOTOPbIE MO3BOJIAT BBITYCKHHMKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE
Tpyna, Bce Oosiee akTyalbHOW CTAHOBUTCS 3a/1a4ua OpraHU3aluy MPaKTUYECKON pabOThl CTYIEHTOB.

[IpakTueckue 3aHATUS SABIAIOTCS BaKHOW (opmoil 0Opa3oBaTeNIbHOTO TIpollecca M
HampaBJeHbl Ha  OSKCHEPUMEHTAJIbHOE TMOATBEPKACHHUE TEOPETUUYECKUX  MOJIOKEHUH U
(dhopMupoBaHUEe YUeOHBIX U MPOPECCHOHATBHBIX MPAKTUUECKUX YMEHHM, OHM COCTABISIOT BAXKHYIO
4acTh TEOPETUUYECKOUN U MPO(HECCHOHAIBHON MTPAKTUYECKOM MOrOTOBKH.

HeoOxomumMbpiMM ~ CTPYKTYpPHBIMH ~ 3JIEMEHTAMU  NPAKTHYECKOTO  3aHATHUS, T[OMHMO
CaMOCTOSITEJIbBHOM ~ JEATEIbHOCTH  CTYIEHTOB,  SIBISIIOTCS ~ MHCTPYKTaX,  NPOBOAMMBIN
MpernojaBaresieM, a TaKKe aHall3 W OIEHKAa BBINOJHEHHBIX pa0OT M CTENEeHU OBIAJACHUS
CTYIEHTaMH 3allJTAHUPOBAaHHBIMU YMEHHUSIMU. BBINOIHEHHUIO MPAKTUUECKUX 3aHATHI MpeIIecTByeT
MpOBEpKa 3HAHUNM CTYIEHTOB - HMX TEOPETUYECKON TOTOBHOCTH K BBINOJHEHUIO 3aJaHMS.
[IpakTHueckue 3aHATUS HOCAT PENPOIYKTUBHBIN XapakTep. PaboThl, HOCsIUE PenpoTyKTHBHBIN
XapakTep, OTIMYAIOTCA TEM, YTO MpPU HMX MPOBEAECHUU CTYIEHTHI TMOJb3YIOTCA MOJIPOOHBIMU
MHCTPYKUMSAMH, B KOTOPBIX yKa3aHbl: 1edb paboThl, TMOSICHEHUs (Teopus, OCHOBHBIE
XapakTepUCTUKU), 00OpyIOBaHME, ammaparypa, MaTepualbl W HX XapaKTepUCTHKH, TOPSIOK
BBITIOJTHECHUS Pa0O0ThI, TAOIUIIBI, BEIBOBI (0€3 (hOPMYTUPOBKH), KOHTPOJBHBIE BOMPOCHI, YIeOHAs U
crelagbHas JUTeparypa.

OneHky 3a BBIMOJIHEHUE MTPAKTUUYECKUX pabOT BBICTABISAIOTCA MO MATUOAIIIBHON cUcTeMe U
YUUTBHIBAIOTCS KaK MOKa3aTeNu TeKyIIeH yCreBaeMOCTH CTYICHTOB.

Mertoauueckasi pa3paboTKa COAEPKHUT BCE CTPYKTYpHBbIE 3J€MEHTHI JJIsi OpraHu3aluul U
MPOBEJCHUS MPAKTUYECKUX 3aHATUU. [IpakTuueckue 3amaHusl MPEICTaBICHBI Pa3zHOOOpPA3HOTO
XapakTepa B HECKOJIbKUX BapUaHTax W Pa3HOM CTENEHU CIOXKHOCTU. HekoTophble coepikar yCTHbIE
3aaHusl 0a30BOrO YpOBHSI («OTBETUTH Ha BOIPOCHI»), BBIOJHEHHE KOTOPBIX 00s3aTenbHbI, IS
TOTO0 YTOOBI MPHUCTYIUTHh KO BTOPOMY OJIOKY — pELICHHE MPAKTUYECKUX 3aJlaHuil 10 BapuUaHTaM.
WuTepecHbIMU ABISIOTCA 3a/1aHus - 3amoidHu Tabnuiy. Takue 3amaHus TpeOyrOT TBEPIbIX 3HAHUMN
TEOPETUYECKOTO MaTepHralia U OMpPeeICHHBIX BBIYUCIUTEIbHBIX HABBIKOB [0 TEME.

Lenu npakmuyeckux u camocmonsmenbHbIX3aHAMULL:

-IOMOYb CTYACHTaM CHCTEMAaTH3UpOBaTh, 3aKpENUTh M YIIYOUTh 3HAHHUS TEOPETHYECKOTO
XapakTepa;

-Hay4UTh CTYIEGHTOB IIpHUEMaM pEUICHUS MPaKTHUYECKUX 3aJlad, CIOCOOCTBOBATh OBIIAJICHHUIO
HABBIKAMU M YMEHUSIMH BBIIIOJIHEHUS] PACYETOB, rpauecKUX U APYrHX BUIOB 3aJaHUIA;

-Hay4YUTh MX MOJB30BaThCs CIIPABOYHOMU JIUTEPATypOil U TabIUIIaMHU;

-popMHpOBaTh yYMEHHME YYUTbCS CaMOCTOSATENBHO, T. €. OBJIAJEeBAaTh METOAAMH, CIIOCO0aMHM U
preMaMH caMoOOydeHHs, CAMOPa3BUTHS U CAMOKOHTPOJIS.

B pesynbrare npoBeneHus NpakTUYECKUX 3aHATUI N0 TUCHUILIMHE «MareMaTuKka» CTYIEeHT JOJIKEH:
3HATh:

- 3HAYEHUE MATEMATUYECKOW HAyKu JUIsl PEIICHMS 3a/1a4, BOZHUKAIOUIUX B TEOPUHM M MPAKTUKE; -
LIMPOTY U B TO K€ BPEMsI OTPAaHMUYEHHOCTHb IIPUMEHEHHUS MAaTEMATUYECKUX METOAOB K aHAIMU3Y U
HCCIIEIOBAHMIO MTPOLIECCOB U SIBJICHUI B PUPO/IE U OOIIECTBE;



- 3HAQYEHHE MPAKTHKH M BOMPOCOB, BOSHHUKAIOUIMX B CaMOH MareMaTtuke Ui (OPMUPOBAHHUS H
pPa3BUTHUS MATEMAaTUYECKOW HAYKU; UCTOPHUIO PA3BUTUS IIOHATHS YHUCIIA, CO3JaHUS MATEMaTUYECKOTO
aHaJIn3a, BOSHUKHOBEHHUS U PA3BUTHSI TEOMETPUH;

- YHUBEPCAJIBbHBIN XapaKTep 3aKOHOB JIOTUKU MaTeMaTUYECKUX PACCYKICHUN, UX IPUMEHUMOCTD BO
BCEX 00JaCTSIX YEIOBEUECKOH eSTENbHOCTY;

- BEPOATHOCTHBIN XapaKTeP Pa3IMUHbIX IIPOLIECCOB OKPYKAIOIIETO MUPA.

yMeThb:

- HaXOJWTh 3HAYCHHS KOPHs, CTENEHH, Jorapudma, TPUTOHOMETPHUIECKUX BBIPAKCHHUI Ha OCHOBE
OTIpEJICIICHUS]; BBIMOJHATh TPEOOpPa30BaHMS BBIPAKECHUH, NPUMEHSST (POPMYIBI, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, JorapupmMoB, TPUTOHOMETPHUYECKUX (HDYHKITUI;

- BBIYMCIIATH 3Ha4€HHE (YHKUMU IO 33JaHHOMY 3HAUEHHUIO apryMeHTa; OIpPENENATb OCHOBHbBIE
CBOWCTBA YUCIIOBBIX (DYHKIIUI; CTPOUTH IpaUKu U3yYCHHBIX (QYHKIH;

- HaXOJWUTh MPOU3BOJHBIE 3IEMEHTAPHBIX (YHKLMI; MCIIONb30BATh MPOU3BOAHYIO Ui U3YUYECHUS
CBOMCTB (QYHKUMH M TOCTpoeHHs] TpaduKOB; NPUMEHSTH IPOU3BOJIHYIO ISl HAXOXKICHHS
HauOO0JIbIIET0 ¥ HAMMEHBLIETO 3HAYEHUS;

- pemiath palMOHANbHbIE, MOKa3aTeNbHbIe, JorapuMuyeckue, TPUTOHOMETPUUYECKUE YpPaBHEHMUS,
CBOJISILIIMECS K JIMHEWHBIM U KBaJIPaTHBIM, a TAK)XE€ aHAIIOTMYHbIE HEPABEHCTBA U CUCTEMBI;
MCIO0JIb30BaTh rpaueCcKUil METO]T pELIeHHs] ypaBHEHUN U HEPABEHCTB;

- pemars NpocCTelIne KOMOMHATOpHBIE 3a/laudl METOAOM Iepedopa, a TakkKe C HCHOJIb30BAHUEM
M3BECTHBIX (OPMYJI; BEIUMCIISATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOCYETa YKCIia UCXOIOB;

JlanHyto pa3paboTKy MOTYT HUCHOJB30BaTh CTYAEHTHI JJS CAMOCTOSTENbHOW paboOThl, a
TaKKe TpernojaBaTed TMpPH  TMPOBEACHUHM  MPAKTUYECKUX  3aHATHH 10  MaTeMaTHKe.



2.Hepe'{em, NMPAKTUICCKHUX p360T AJIA CTYAEHTOB cnenuaJbLHOCTEH

I'maBa Tema npakTuyeckoil paboTbl
I'maBa 1. IIpaktuueckas pabora Ne 1. Pemenune kBaapaTHBIX ypaBHEHUH U HEPABEHCTB
HevictButenbuble | [Ipaktuueckas paborta Ne 2. Pemenne ypaBHEHUH 1 HEPABEHCTB C IOMOIIBIO
4yycia KBaJIPaTHBIX YPABHEHUN
I'maBa 2. [Ipaktudeckas padora Ne 3. YrpolieHre BRIpaKeHH COepIKaIie CTETIEHN
Crenennas U KOpHU
GbyHKIHS
iaga 3. [Ipaktuueckas padora Ne 4. [I[pumeHeHne CBOKWCTB MoKa3arenbHON GyHKINN
U pelIeHNH 3a]a4
IToka3zarenbHas =
P—— [Ipaktudeckas padora Ne 5. Pemrenue nmoxasarenbHbIX YpaBHEHUH U
HEPABEHCTB
[IpaxTrueckas padota Ne 6. [Ipumenenue onpenenenus jgorapudma u
CBOMCTB IIPU PEIICHUH 3a4a4
I'nasa 4. [IpaxTrueckas padota Ne 7. [Toctpoenue rpadpukoB JorapupMuIecKkux u
Jlorapudmuueckas | MOKA3aTeIbHBIX GbyHKIUH
QyHKIHSA [Ipaktuueckas padora Ne 8.Ilonsitue norapudma. CoiicTBa morapumMoB.
[IpeoOpa3oBaHye U BBIUYMCIIEHNE 3HAUEHUH JTOTrapu(MUIECKUX BbIPAXKEHUN
[Ipaktrueckas paborta Ne 9. Pemienue jorapuMuueckux ypaBHEHUN
[Ipaktuueckast padora Nel0. Pemenne norapumMudecknx HEpaBEHCTB
[Ipakxtrueckas pabora Ne 11. OCHOBHBIE TOHSATHUS U AKCHOMBI CTEPEOMETPHUH
I'maga 5. [IpakTrueckas pabota Ne 12. AKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX
Iapannensnocrs [Ipaxtrueckas padota Ne 13. [lapamienbHOCTh NPSMBIX B TPOCTPAHCTBE
MPSIMBIX U
T0CKOCTEI [IpaxTrueckas padota Ne 14.CkpeniuBaroniuecs: npsMbie
[Ipaktuueckast padora Ne 15. [lapaniaenbHOCTh MPSIMOUN U TIJIOCKOCTH
[Tpaktuueckas pabora Ne 16. [lapanienbHOCTh IBYX IIOCKOCTEH
[Tpaktrueckas padora Ne 17. IlepneHauKynsap U HaKJIIOHHAS
[Tpaktuueckas padora Ne 18. Pemenne 3ama4. [leprieHnukysnsap u HakJIOHHAS
[Ipaktrueckas padota Ne 19. IlepnieHAUKYAIPHOCT MPSMOM U TUIOCKOCTH
I'maga 6. [Tpaktnyeckoe 3ansaTue Ne 20. HaxoxxeHue yrina Mexay IpsSiMbIMHU B
IlepnienAMKYIAPHOC | IPOCTPAHCTBE
Tb MPSIMBIX U [Ipaktuueckas padora Ne 21. Haxoxaenue yria Mexay npsMoi 1
IJIOCKOCTEMN IJI0CKOCTBIO
[Ipaktruueckas padora Ne 22. HaxoxaeHue ABYTPaHHOTO yIiia
[Ipaktrueckas padota Ne 23. [I[puMeHeHHE TEPIICHIUKYIIPHOCTH
IJIOCKOCTEN IPU PEIICHUH 3a7a4
I'maBa 7. [IpakTrueckas padora Ne 24.PerieHne npocTeimmx KOMOMHATOPHBIX 3a1a4
Komb6unaroprika
[Ipaktrueckas pabota Ne25. Perienne 3a1au Ha BBIYUCIICHUE KJIACCUUECKOM
I'maga 8. BEPOSATHOCTH
Onementsl Teopun | IIpakruueckas pabora Ne 26. Pemenue 3a1a4 BEpOsSTHOCTHBIMU METOAAMU
BEPOSITHOCTH [Ipaktuueckas padora Ne 27. BerunciaeHue BepoITHOCTEH HE3aBUCUMBIX
coObITHIA
IIpaktuueckas padora Ne 28. [ToctpoeHue u npeodpasoBanue rpadukon
TPUTOHOMETPUYECKUX (PYHKITHIT
I'maBa 9 . [Tpaktuueckas padora Ne 29. OCHOBBI TPUTOHOMETPHH
Tpuronomerpuyecku | IIpaktuueckas padota Ne 30. [Ipumenenue hopmyn npuBeneHus s
e GpopmyIbl YIPOILEHHS BBIPAKEHUM

IIpaktuueckas padora Ne 31. @opmyssl CyMMBI M pa3HOCTH
TPUTOHOMETPUYECKUX QYyHKIMHA. TpuronoMerpuyeckue nmpeoodpazoBaHus




I'masa 10.
Tpuronomerpudecku
€ YpaBHECHHUs

[Ipaktuueckas padora Ne 32.
YpaBHEHUU

Pemenue npocTedinmx TPUrOHOMETPUYECKUX

IIpaktuueckas padora Ne 33. Penienne TpUroHOMETPUYECKUX YpaBHEHUN

[Ipaktuueckas padora Ne 34. [IpoctpancTBeHHble (HUTYpbl. MHOTOTpaHHUKH

[Ipaktuueckas padora Ne 35. HaxoxaeHue miiomay napauieienumneia 1

I'maBa 11. IpSIMON IPU3MBI
Muororpanauku | [Ipakruueckast padora Ne 36. HaxoxaeHue miioniaay moHoi 1 OOKOBOH
MOBEPXHOCTU MUPAMU/IBI
[Ipaktudeckas padora Ne 37. HaxoxaeHue miiomnaeii MHOTOTpaHHHKOB
ITpakTrueckas padborta Ne 38. BekTopbl B mpOCTpaHCTBE
r 12 [Tpaktrueckas padbora Ne 39. KoyumHeapHbIe M KOMILIAaHAPHBIE BEKTOPHI
Beii](a)i)m 'B [Ipaktrueckas pabota Ne 40. JleiicTBust Haj BekTopamu. [loctpoenue
IpOCTpaHCTEE [IpaxTrueckas padorta Ne 41. BeruncineHre KoopAnHAT BEKTOPA, AJTMHA
BEKTOpa
[Tpaktuueckast pabota Ne 42. CkansipHO€ IPOU3BEICHUE BEKTOPOB
[Tpaktuueckas padota Ne 43.1wmnap. Konyc. Onpenenenne, 371€MEHTHI
duryp
[Ipaxtrueckas pabora Ne 44. [lununap. Konyc. Pemenue 3aau
I'maBal3. [Ipaktrueckast pabora Ne 45. HaxoxaeHue momaan moBEepXHOCTH
Tenma n noBepxHoctn | WHIMHIPA
BpaIlCHHS [Ipaktrueckas padota Ne 46. HaxoxaeHue Tuiomniaam moBepXHOCTH KOHyCa
[Tpaktuueckast padora Ne 47. Cdepa u map. BzanmHoe pacronoxeHne
cthepsl 1 mIOCKOCTH
[Ipaktrueckast pabora Ne 48. YpaBHeHue chepsl
[IpakTrueckas padota Ne 49. HaxoxaeHHe MPOU3BOIHBIX AIEMEHTAPHBIX
I'maBa 14. F R —
[IpousBoaHas u ee
reoMeTpHIeCKul [IpakTruueckas pa60TavN9 50. ITpousBomnas. [IpaBuna muddepeHupoBaHms.
CMELCIT [IpousBoHas CIOKHOM (PYyHKIIMH
[TpakTrueckas padora Ne 51.I'eomeTprudecKuii CMBICIT MPOU3BOTHOM
I'maBa 15. [Tpaktrueckas padora Ne 52. HaxoxaeHue TOUEK MAaKCHMyMa 1 MUHUMYyMa
[Ipumenenue [IpakTruueckas padota Ne 53. HaxoxaeHre IpoMeXyTKOB MOHOTOHHOCTH
MIPOU3BOJHON K byHKIMH
HCCIIE0OBAHUIO [Ipaktuueckas pabota Ne 54. HccrnenoBanue u nocTpoeHue rpadukon
GbyHKIHIN (YHKIIUH ¢ TTOMOIIBIO TTPOU3BOTHOM
[Ipaktnueckoe 3ansatue Ne 55. [Tonarue nepBoobpa3zHoi 1
HEOIpeeIeHHOTo nHTerpana. CroiicTBa
I'naBa 16. [IpakTrueckas pabota Ne 56. BeruncneHue HeonpeneIeHHbIX HHTErPajioB,
Wurerpan UCTIONB3Ys TAOIUIly HHTETPAIOB
[IpakTrueckas pabota Ne 57. BeruncneHue onpeaeieHHOro MHTerpat.
®opmyna Herotona-Jleitbuuia
[IpakTuueckas pabota Ne 58. @opmyna Herotona-JleitOnuna. Beruucnenue
IJIOIAIU KPUBOJIMHEMHOW Tpanenun
IIpaktuueckas padora Ne 59. Haxoxaenue o6bEmMa mpsiMOyrojbHOTO
napajieJenune/ia v ero 3J€MEHTOB
I'maBa 17.

O0BeMBI Teln

IIpaktuueckas pabora Ne 60. Breruucienue oobemMa nupamuibl

[Tpaktuueckas padora Ne 61. Berunicienne oobeMa KOHyca U IIMJIMHAPA

[Tpaktuueckas padora Ne 62. Berunciaenue oobema 1apa 1 ero yacrei

I'naBa 18.
CrarucTuka

[Ipaktuueckas padora Ne 63.Brruricienue cpeHero apupmMeTndeckoro,
MaTEMaTU4YECKOTO 0KMJIaHUS U TUCIIEPCUN CITy4allHON JUCKPETHOU
BEJIMYUHBI.




3.TeopeTnueckue cBeeHNsI U MeTOANYECKHE PEKOMEHIAUM 110 [VIaBaM
I'maBa 1. [lelicTBUTeJIbHbIE YHCJIA
TeopeTnueckue cBeeHUsI U METOAUYECKHE PEKOMEHIAIlUN

OmHUM U3 CaMbIX OCHOBHBIX MMOHSATHI B MaTEMATUKE SIBJISICTCS YUCIIO.
Hamypanvuvie wucia: ¥ = {1234},
Lervie uucna: & =fm3-2-10,1,23...]
Payuonanvnvie uucna: Q = { m/n, rme m — meIoe YUCIO, a n — HATypaIbHOE} .
MOo>KHO Tak)Ke CUUTaTh, YTO PAIMOHAIBHBIC YUCIIA - TO OECKOHEUHBIE MEPUOIUUECKIE
JECSITUUHBIE IpOOH.
UppanmonanbHbie YUCIa — 3TO YUCIIA, HE TIPEICTABUMBIE B BUJIE OOBIKHOBEHHOM ApO0OH, T.C.
OeCKOHEUHBIC HETIePHOANUYECKUE AecsITHIHbIe Ipoou. Hanpumep: m = 3,1416...,e =
2,7182...;V2=1,4142...
Bce >tu uncna Ha3pIBalOT NEHCTBUTENBLHBIME YKCIaMu — R.

¢, ecimc =0
f-

Onpeoenenue mooyns uucaa: —a, e <0

ar a
OcHosHoe ceoticmeo Opoou. ke k.
o s
—=—ad =

Ocnosnoe ceoticmso nponopyuu.: & d :
Onpeoenenue npoyenma: 1% - sto 1/100 vacTte yncna.

-75): [-—] x=1225[-05)
Ipumep: Haiitu x, eciu z :

Pewenue:
750 (- %] =751=

Omeem.: — 3.

P 205 (10,5)=—225:5=—45;15-x=—45;x=—45:15=_3,

I'naBa 2. Crenennasi pyHKuus

TEOPETI/I‘IeCKI/Ie CBCACHUA U MECTOAUYECCKHUEC PCKOMCHAAITUHA
a‘@g-"-aqg= a”

Boipaxkenue — me= Ha3bIBAETCS CTENEHbIo uncina a. [Ipu 3Tom a — Ha3bIBaeTCs
OCHOBaHHEM CTENEHHU, a N — I0KA3aTeJIeM CTEIICHHU.

3anuch 03HavaeT yI00HOE COKpaIIeHHEe — BMECTO TOTO, YTOObI KaXK/Ibli pa3 mucarhb
MpOoU3BeIeHNE OONBIIOTO KOJMYECTBa MHOKHUTENEH CTAId UCIIONIB30BaTh YIOOHYIO U KPATKYIO
3aIlUCh.

CaoiicTBa CTENEHU ¢ HATYPAJbHBIM NOKAa3aTeeM

2) a™ - g" =am+n:
m, n — _m

3) am:g =agmm (a—?‘—'ﬂ];

4)
g 40" = (@)
6) )" (b =0).

CreneHs ¢ 1eJbIM M0KA3aTeIeM

YT0OBI MOTYYUTH BHIPAYKEHHE a® JOCTATOYHO B TPETHEM CBOMCTBE MTOIOKUTE: = '* ¥ MBI

TIOJTYIUM: a® =a™:a™ =1 (az0).

JI7ist OTPHIATENHHOTO MOKA3aTeNs CTEIICHH J0CTATOYHO B3SITh B TPETHEM CBOWCTBE B
-n — 0, n — =

xasecree ™~ O Torna nony4um: LTeE T (@0


http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-t
http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-t

JUISL CTETIEHH C IIEJIBIM [TOKa3aTeIeM BCE OCTaIbHBIE CBOMCTBA, Y/KE ONPEICIEHHBIE IS CTEIICHH
C HATypaJbHBIM [TOKa3aTeJIeM COXPaHSIIOTCS.
Ceoiicmea cmenenu ¢ yeivim nOKa3amesiem:

al = a;
1) ’

0 _

a" =1({a+0);

3) a™:a" =a™ ™" (a = 0);

(am)n — amn:

4)
5) cx b™ = (ab)™;
g 5020,

b

1
7) @ T (a=0);
- b
g O =G @b=0).
O060061mKM MOHATHE CTENEHU IS pallMOHANIBHBIX MOKa3areneil. PaccMorpum
m T

(an)* =an" =a™

a >0
BBIPAXKEHHUE: . Ho mns cnyyas MBI HOJIYIHJIN ONIPEACIEHNE KOPHS N-
rii o

"}'.,“am a == 0.

- = —n -'_ T =
(x y(x>0)=x=14y) Torma: %" TS

Olf cTerneHn
Ceoiicmea cmenenu ¢ pauuoHAIbHLIM NOKA3AMEIEM .

1) al = a;

2) a’ =1 (a =+ 0);

3) a™:a® =a™ ™" (a+ 0);
4) (am)n = q™",

5) cxj b™ = (ab)";

6 o ()" (b= 0);

—n

——
7) & _E-'l[:ﬂ-#ﬂj:

8) (fi'” = Q" (@b =0)

9) an = ya™,a = 0.

JleiicTBUSI C YMCIAMU
C MHOXECTBaMH HaTypabHBIX, IEIBIX U PAIIMOHATBHBIX YUCET MOXKHO IPOU3BOIUTH
OTIEpAINH CJIOKCHHUS, YMHOXKEHUS U JelieHusl. PaccMoTpuM onepamu 6038edenie 6 cnmenens u
U3z6j1e4€eHUEe KOPHA.

CioxeHne U BbIYUTaHUE KOPHeil. UTOOBI MPON3BECTHU CI0KEHUE U BBIYUTAHHE KOPHEH,
CHayaJla KOpHU IPUBOJAT K IIPOCTEUIIIEMY BU/Y, a 3aT€M BBITIOIHSIOT MPUBEACHUE MOJOOHBIX
YJICHOB

Ilpumep 1.

YMHOKeHHE U JeJIeHUe KOPHE.

IIpousBeneHre KOpHEN ¢ OMHAKOBBIMU MOKA3aTEIAMU PABHO KOPHIO TOU K€ CTEIIEHU U3
IIPOU3BEICHUS [TOAKOPEHHBIX BBIPAKEHUN

YacTHOE OT AelIeHUs KOPHEHN C OAMHAKOBBIMHU [T0OKA3aTEIIMU PABHO KOPHIO TOM JK€ CTEIIEHU U3
YaCTHOTO OT ACJICHUS MTOAKOPEHHBIX BBIPAKECHUI.

Ecnu nokazarenu KOpHCfI Ppa3JIM4HbI, TO CHa4YaJIa HY’>KHO IIPUBECTU UX K O6H.ICMy IIOKa3aTciito, a
3aTEM MMPOU3BECTU YMHOXKCHHUC U NCIICHUC.
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Ecnu xopHu HMEIOT K03 GHUIMEHTHI, TO UX EPEMHOKAIOT WX JACIIT OTACIHHO U pe3ylbTar
MUUIYT Nepes 00LUM KOPHEM

Bo3Benenue kopHeii B crenensb. [Ipu Bo3BeieHUN KOPHS B CTENIEHb HYKHO BO3BECTH B 3TY
CTEINEHb NOIKOPEHHOE BBIPAKEHUE, a [T0KAa3aTellb CTENIEHU OCTaBUTh 0e3 u3MeHeHus. Eciu
KOpPEHb UMeeT KOI((QUIMEHT, TO €r0 OTAEIBHO BO3BOIAT B 3TY CTEIICHb U PE3Y/IbTAT BO3BEACHUS
3aMMCHIBAIOT KaK KOA((ULUEHT IpU CaMOM KOpHE.

Ilpumep:

N36aBieHne oT HPPALMOHAJBLHOCTH B 3HAMEHAaTeJle Apodu. J{J1s1 3TOro Hy)KHO 3HaMeHarTelb U
YUCIIUTENb IPOOH YMHOXKHUTH Ha TAKOE BBIPAKEHHUE, KOTOPOE B POU3BEACHNN CO 3HAMEHATEIEM
JlaeT pallMOHAJIbHOE BHIPAKEHUE B 3HAMEHATEE.

N3Bieuenne kopHs U3 KopHs. [Ipy n3BneueHun KOpHs U3 10/ KOPHS MOKa3aTeau KOpHen
MEPEMHOXKAIOT, a ITOJIKOPEHHOE BBIPAKEHNE OCTABIIAIOT 0e3 n3MeHeHus. Ecii kopeHb nMeeT
KO3 QUIMEHT, TO 0OBIYHO /10 U3BJIEYEHHSI U3 IaHHOTO KOPHSI HOBOTO KOPHSI BBOJST

KO3 QUIMEHT MOJI 3HaK pajivKaja JaHHOTO KOPHSL.

Ilpumep:

I'pauk creneHHoM QyHKIMHU U ee CBOHCTBA
Onpenenenne: Crenennoii QyHkueil Ha3bIBaOT GYHKIUIO BUA Y=X ', e I'- moboe
NEUCTBUTEIILHOE YUCIIO.
I'paduxoM cTenenHol QpyHKIMHE Y=X" ¢ HATYpaIbHBIM HOKA3aTENEM ABJISAETCS napaboid n-ro
MOPsIJIKa, TP YETHOM 71 €€ rpaprK CUMMETPUYEH OTHOCUTEIBHO OCH OPJIMHAT, IPH HEYETHOM 7 -
OTHOCHUTEJIbHO Hayasia KOOpJIUHAT.
PaccMoTpuM crenennyro GyHkmuo Y=X ', r=, . IpaQukom ee SBISETCS KPUBAs - BETBb
napaboJIbI
Paccmotpum rpaduk pyHkumm ,
Paccmotpum rpaduk pyHKITMN

I'paduk nanHO# (HyHKIIMU UMEET TOPU3OHTAILHYIO aCUMIITOTY ¥ = 0 M BEPTUKAIBHYIO
acuMmntoTy x = 0.

Ecnu nokazarens cTeneHn — 11€JI0€ OTPUIATeIbHOE YUCIIO, TO CTEeNeHHas (PyHKIUS 3a1aéTCs
popmynoit y=x " umu y=1/x"

I'paduk crenenHoi GpyHkuuu y=X ", B cilydae, Koraa N — 4ETHOE YUCIIO IPMHUMAET BUI:

¥

I'naBa 3. [loka3areinbHast QyHKUMSA
TeopeTnueckue cBeleHUSI 1 METOAUYECKHE PEKOMEHIAM U

Iloxka3areabHas pyHKuHA U eé cBOMiCTBa
Onpenenenne: [TokazatenbHOlM Ha3bIBaeTca QyHKLUSA, 3a1aHHast GOpPMYIION BUIa
CBoiicTBa MOKa3aTeJbHON QYHKINH
1. OGnacTpio onpeaenaeHns MOKa3aTeIbHOW (DYHKIIUU SIBIISETCS BCS YUCIIOBAs MpsAMast.
2. MHO>eCTBOM 3HaYeHUI MOKA3aTeNbHON (DYHKIMH SBIISCTCS MOJI0KUTENIbHAS MOIYNpsMast.
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3. [Ipu @> 1 nmokazatenbHast pyHKIUS BO3PACTACT HA BCEH YMCIOBOM mpsiMoit puc (3), a npu
0<a< 1 yowiBaet puc (4). l'eomerpuueckast 0coOCHHOCTh rpaduka MoKa3aTeabHON (PYHKIIMU: OCh
X SIBIIIETCSI TOPU30HTAIBHOM aCHMIITOTOM Tpaduka.

Pelienune moka3arejbHBIX ypaBHe}mﬁ

o ca¥=a’ @ x=0b.
AJNTOPUTM PEIICHUS MPOCTEHIINX MTOKA3aTEIbHBIX YPABHEHUMN: . Jltst

peICHUA HpOCTCﬁHICFO IMOKa3aTCJIbHOTO YPaBHCHUA JOCTATOYHO IIPUBCCTHU 00e yacTu K
OAWHAKOBOMY OCHOBAHHUIO, a 3aTCM IIPHUPABHATH ITOKA3aTCJIN CTCIICHH.

11 22X =8&2=22=x=3.
pumep:

JIroboe Goree CoXKHOE MOKa3aTeIbHOE YPABHCHHUE PEIIASTCS CBEICHUEM €T0 Pa3IUIHBIMU
METOJIAMH K ITPOCTEUILINM.

OcHOBHBIE BH/bI 0KA3aTEJbHbIX YPABHEHU I
1) Tpocreitmme (3*=9).

2) Caopsiirecs K MPOCTEHITUM ¢ TIOMOIIBIO HCITOJIB30BAHUS CBOUCTB CTEIICHH

x+1l _cx _—
3) C BbIHECEHHEM OOIIET0 MHOKUTEIS 5 3 20).
(25 — 65 +5 =0).

(36% —2 -30% 4+ 25% = 0).

(2% - 3% = 36).

4) Coagimuecs K KBaJpaTHbIM

5) OmnHOpOHBIE TOKA3ATEIbHBIC YPABHEHHUS
I'naBa 4. Jlorapupmuydeckas GpyHkuus

Teoperunueckue cBeeHUs] U MeTOAUYECKHE PEKOMEH AT
Onpeodenenue: Jlorapupmom urcia b mo ocHOBaHMIO ¢ Ha3bIBAIOT TIOKA3aTellb CTEIICHH, B
KOTOPYIO HY)KHO BO3BECTH YHCIIO @, YTOOBI MOJYIUTh YUCIIO D, pu ycnosuu b>0, a>0, a#l.
O6o3Havaetcs cumBoiioM l0q, 6.
- OCHOBHOE JIOTrapu(pMHUECKOE TOKIECTBO.
Oco060 BbIICTMM TpU (POPMYIIHIL:
Ceoiicmea n102apugpmos:

Jlorapugpmuueckasi yHKUMS U ee CBOMCTBA
Onpenenenne: Jlorapubmudeckoii Ha3pIBalOT GyHKIHIO Buaa: ¥V = 10Q, x. Jlorapudmudeckast
(byHKIMS 00paTHas MOKa3aTeIbHOM.
CaoiicTBa Jorapupmudeckoii pyHkumm:
1. OGnacthio onpeneneHus JorapupMUIeckor GyHKIUH SBISETCS MPOMExyTOK (0;00).
2. MHO>eCcTBO 3HaYeHMI JorapupMuueckoil PyHKIIUU — BCSI YUCIIOBAs OCh.
3. Jlorapudmuueckasi GyHKITHS — HEPEPHIBHA.
4. Jlorapudmuueckas ¢hyHkus npu a> 0, Bo3pacraer , npu a< 0, yObIBaeT.
5. [loka3zarenpHas 1 Torapupmuueckas pyHKIIUN B3aUMHO - 00paTHbIE, TO UX rpaduKu
CUMMETPHUYHBI OTHOCUTENIBHO MPSAMON ) = X.

Pemenne jiorapu(pMmuyecKuxX ypaBHeHUH

Cucrembl JorapugMuvecKux ypaBHeHH i
CamMmble mpOCThIEe CUCTEMBI JIOTApU(PMUUECKUX YPABHEHHI — 3TO CUCTEMBI, B KOTOPBIX 00a
ypaBHEHUS CBOJATCA K MpocTednM. B nanpHeiinem nomyvyaercst oOblyHas cucTeMa U3 ABYyX
ypaBHEHUH C IByMs HEU3BECTHBIMHU, KOTOPAs peliaercs J00bIM U3 yIOOHBIX METOJIOB.
{lﬂgz (x+3y)=2

Ilpumep: logsxy =1

Emé ojMH BaXHBIN THIT CUCTEM JIOTApU(PMUIECKUX YpaBHEHUN — 3TO CHCTEMBbI, KOTOpbIE
CBOJATCS K OOBIYHBIM C TOMOIIBIO 3aMEHBI.
I'masa S. ITapaijieJIbHOCTh NPSAMBIX M IJIOCKOCTEH
Teopernyeckue cBeIeHUS U METOAUYECKHE PEKOMEHAalluH
Axcuoma 1. Uepes Tpu TOUKH, HE JIEXKAIUE HA OJHOM NMPSAMOM, MOYKHO ITPOBECTHU IJIOCKOCTh U
IIPU TOM TOJIBKO OJIHY.
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Axcuoma 2. Eciin 1B€ TOUKH NPSAMON IPUHAJUIEKAT IIJIOCKOCTH, TO U BCA MpsIMast JIEKUT B 3TOU

IIJIOCKOCTH.

Axcuoma 3. Ecnu 1Be pa3iryHble TJIOCKOCTH UMEIOT OOIIYIO TOUKY, TO OHHU IEPECEKAIOTCs 110

MPAMOM, IPOXOJSIIEN YEPES ATY TOUKY.

Teopema: Uepes nBe nepecekaromuecs IpsiMble MOYKHO ITPOBECTH IIJIOCKOCTh U IIPUTOM TOJIBKO

OJIHY.

Teopema: B npocTpaHCcTBE Uyepe3 NPSMYIO U HE JIEKAILYIO HA HE TOYKY MOYKHO MPOBECTH

IIJIOCKOCTh, U IPUTOM TOJIBKO OJIHY.

Onpenesienne. [IpsiMas ¥ MI0CKOCTh HA3bIBAIOTCS MapajlIeIbHBIMU, €CIIM OHU HE TIEPECEKatOTCsl.
IMapanieabHOCTH JIOCKOCTEH

Onpenesienune. J[Be MI0CKOCTH HA3bIBAIOTCS MapajlIeIbHBIMU, €CJIM OHU HE IEPECEKAIOTCSL.

IIpusnak napasnjeJbHOCTH IIOcKocTel. Eciu 1Be nepecekaromuyecs npsiMmble 0JIHOM

IJIOCKOCTH COOTBETCTBEHHO MapaljieNIbHbI ABYM [E€PECEKAIOLUIUMCS IPSIMBIM IPYTOM MJIO0CKOCTH,

TO 3TH IUIOCKOCTH NapauIeIbHBI.

IIpu3sHak napanjieJbHOCTH NPSAMOI M IJIOCKOCTH:

Ecnu npsimas, He mpuHaIiexkariast naoCKOCTH,

napasuieJbHa Kakoi-HuOyAb MPSAMOI B 3TOM MJIOCKOCTH,

TO OHA MapajuIeJIbHA U CAMOM IUIOCKOCTH.

73

&y

b c
B
I Teopema. Ecniu 1Be nmapasenbHbIe IIOCKOCTH NEPECEKAIOTCS
5| E\ TpeTeH, TO MPSAMBbIE IEPECEUEHUS TapaJUICIIbHBI.
| Teopema. Otpesku
4l NapayIeIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXY IBYMS
oL b @ MapaJyIeIbHBIMU II0CKOCTAMM,
.
- paBHBI.
o B
it
B
C

I'naBa 6. IlepneHAUKYJIAPHOCTD NPSAMBIX M II0OCKOCTEMH
TeopeTnueckue cBeleHUSI 1 METOAUYECKHE PEKOMEHIAM U
Omnpenenenue. [leprnieHIUKYIIpHBIMU HA3bIBAIOTCS MPSIMbIE, KOTOPBIE MIEPECEKAOTCS TOJT
MPSIMBIM YIJIOM.
Onpenesenne. [lepneHuKynsipoM K JaHHOM NPsMOM HAa3bIBA€TCs OTPE30K IMPSIMOH,
MEPIEHIUKYIAPHON K JAaHHOMN.
A Omnpenenenue. HaknoHHOMN, TPOBEIEHHON U3 JAaHHOM TOYKU K TaHHOU
psMOi (TNIOCKOCTH), Ha3bIBAETCS OTPE30K, COSUHSIOUINN TaHHYIO
TOYKY C JIF000H TOUKOH MPAMON(TIIIOCKOCTH), HE SABISIONIEHCS
OCHOBAHUEM IEPIEHIUKYIIAPA, OMYLIEHHOIO U3 3TOM K€ TOUKHU Ha
JAHHYIO MPSIMYIO(IUIOCKOCTB).




Onpenesenne. [Ipsmas Ha3pIBaeTCs NEPIEHIUKYISIPHOM 3TOM MJIOCKOCTH, €CJIM OHA
NEepIEeHANKYIIpHA JIF000H MPAMOiA, KOTOPast JIEKHUT B JAHHOU TIOCKOCTH.

IIpu3HaK neprneHIuKyJISAPHOCTH NPAMOM U IJIOCKOCTH. Ecii npsiMast neprieHIuKyisspHa
JIByM IIE€PECEKAIOIIUMCS NIPSAMBIM IIJIOCKOCTH, TO OHA NEPIEHAUKYIISIPHA TaHHOMU IIJIOCKOCTH.

Teopema. Eciu 1Be mepecekaromuecs: npsMble MapajiieabHbl
COOTBETCTBEHHO JIBYM MEPHEHAUKYISIPHBIM MPSIMbIM, TO OHH
TOKE MEePIEHANKYISPHBI.

Teopema. Ecnu miockocTh NepneHAUKYIIpHA OJHOM M3 JIBYX MapajuleIbHBIX MPSIMBIX, TO OHA
MEPIEHIUKYIISIPHA U IPYrOil.

Omnpenesienue: Yroa Mexay IpsMOM U INIOCKOCTBIO €CTh YIOJl MEXAY 3TOU MPSMOM U €€

IIPOEKIHUEN HA ITY MIOCKOCTb.
A

Teopema o Tpex nepnenauky/asipax. Ecnu npsmas,
IIPOBEJCHHAs HA INIOCKOCTH Y€pe3 OCHOBAHUE
HaKJIOHHOM, NIEPIIEHIUKYIIIpHA €€ IPOEKINHU, TO OHA
MEepIEHIUKYISIPHA U HAKJIOHHOM.

K
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I'maBa 7. KomOnHaTopuka
TeopeTnyeckue cBeieHHs M MeTOAUYECKHE PEKOMEHIAIUH

Bbonvuwuncmeo KOM6uHam0prlx 3a0ay peutaemcs ¢ NOMOUuLbio Oeyx OCHOBHbIX npaesul —
npaesujia Cymmasl U npasujia npou3eeoeuu;l.

Buvioop npasuna

IIpaBmiio cymMMblI IIpaBuJio npousBeneHust

Ecomu  Hekotopeii  o0bekr A MoOHO [Eciam 0O0beKT A MOXKHO BBIOpaTh M crioco0amMu U
BBIOpaTh M croco0amu, a JIpyrod OOBEKT [eCiU IOCEe Ka)XJ0ro Takoro BbiOOpa oOwbekT B
B MoHO BBIOpaTh N criocob6amu, TO BEIOOP MOKHO BBIOpATh N crioco0amMu, TO BBIOOp mapbl A
obvekra mubo A, smbo B  MoxHO W B MOXXHO OCyIIecTBUTH m * N CIIOCOOAMH.

OCYILIECTBUTH M + N criocobamu.

Ilpumep: B marazune «Bce ans vas» ectb 6 paszHbIX yamiek ¥ 4 pasHbix Omronna. CKOIbKo
BapHAHTOB YaIlIKU U OO MOXKHO KYIUTh?

Pewenue: Yamky Mbl MOXeM BbIOpaTh 6-10 criocobamu, a omromie 4-s1 cnocobamu. Tak kak Ham
HAJ0 KYOUTh Mapy Yamky u OroaLe, To 3T0 MOXKHO caenath 6 - 4 = 24 cnocobamiu (1o MpaBuiLy
MIPOU3BEIICHUS ).

Omeem: 24.



JUist yCHenHOro pelieHnst KOMOMHATOPHBIX 3a]a4d HaJI0 eIle U MPaBHILHO BBIOpaTh (hopmyiy, 1o

KOTOPOU
Boi6op popyyast HUCKATh
VYYHTRIBACTCA JIH NOPAJOK Pa3MElIeHHS ATEMEHTOB B COSTHHEHHH? KOJIMICCTBO
HY)XHBIX
COC/IMHEHUH.
JIA B stom
IIOMOXKET
Bce 31eMeHThI BXOAST B COSAHHeHHe? cienyroumas
G - cxema.
AA HET
ITepecTaHOBKH Pa3venenns Coueranuns
(Ge3 noBTOpeHHit) (6e3 nosTopeHHit) (Ge3 noBTOp eHHi)
Pr=n!= Ank=n(n-1)...(n-(k-1))=n"(n-k)! Cr¥=nl/(k!"(n-k)!)
=1-2-3-...'n (sp1Gop H3 n 27eMeHToB 1o K) (BBIGOP H3 N ATEMEHTOB 10 K)
(n -~ 9HCT0
TTEMEHTOB) Ceofictea: C,"=C,0=1
an +Cq k+lm Cn-lk"

PaccmoTpuM pelieHne HECKOJIBKUX 3a]1ad Ha pa3Hble BUbI COCAMHEHUN 0e3 TOBTOPEHU.

I'naBa 8. DiieMeHTHI TEOPUH BEPOSTHOCTH
Teopernueckue cBeIeHUsI M METOAUYECKHE PEKOMEHAallul
Kiaccnueckoe onpenesieHue BepOITHOCTH
OnpenesieHue: BEpOSATHOCTH JIIOOOTO COOBITHS ONPEAEseTCsl Kak OTHOLICHHE YUCIa m
OJaronpUATHBIX A7 COOBITHSA A 3JIEMEHTAPHBIX UCXO/I0B K 00IIEMY YHCITY AJIEMEHTAPHBIX UCXOJI0B
n.
P(4)==
A
Omnpenenenune. [log onpITOM MOHUMAETCS BOCIIPOU3BEACHUE HEKOTOPOTO KOMILIEKca yciioBuil. [Ipu
3TOM HPEIOIAraeTcsl, YTO OTBIT MOXKET OBITh MOBTOPEH CKOJIBKO YTOJHO Pas3.
Onpenesienue. [lycts numeercss HeKOTOPBIN ONBIT. COOBITHE, CBI3aHHOE C 3TUM OIBITOM,
Ha3bIBaeTCs JII000 ero UCXos.
[Ipu 3TOM CcOOBITHE HA3BIBACTCS CIy4allHBIM, €CJTH OHO MOKET MOSBUTHCS WM HE TIOSABUTHCS B
JTAHHOM OIIBITE.
I'maBa 9. Tpuronomerpudeckue popmy.ibl
TeopeTnueckue cBeeHUsI M1 METOAUYECKHE PEKOMEHAAallul
Tpuronomerpuveckue pyHKIUM, UX CBOICTBA U rpaduKH.
Bce tpuronomerpuueckue GyHKIHMH (CHHYC, KOCUHYC, TAHTCHC U KOTAHT'€HC) OTHOCSTCS K
OCHOBHBIM 2JIEMEHTAPHBIM (PYHKIIHSIM.
Tpuronomerpuueckum QyHKIUSAM IPUCYLIE TOHATUE nepuoouyHocmu (IOBTOPSIEMOCTH
3HaYeHUI (PYHKIMH MPU PA3IUIHBIX 3HAYSHUSIX apTyMEHTa, OTIIMYHBIX JIPYT OT Apyra Ha

BEJIMYUHY NEpHOa fl+T)=f (I), rae 7 - mepuoa), Mo3ToMY, B CIIUCOK CBOMCTB
TPUTOHOMETPUYECKUX (PYHKIUI 100aBIEH MYHKT «HAUMEHbUUL NOTONCUMENbHBLU NEPUOOY.
®yuxuust Y = sin(x).
I'pagpuk ¢pynkyuu cunyc nazwvigarom "cunycouoa’
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CHHycoWaa yY=sin{x)

CpoiicTBa pyHKmmuu Yy = Sinx.
- Oonactbio onpeaeneHus GyHKIUH CHHYC SBISICTCS BCE MHOXKECTBO JCHCTBUTEIbHBIX

. — o0 420
4HCell, TO €CTh, PyHKIUSA Y = SINX onpeaeneHa npu re [: Tt )

. HanmeHbpmmii mojoKUTeNbHBIA Iepro]] PyHKIINK CHHYCA PaBeH JBYM IIH: T=2ir,

- ®yHKIMA 00paaeTcs B HOJIb mpy ~* — 7 k ,re K€ Z | 7 — MHOXeCTBO HEMBIX 4HCEl.
DYHKIMSA CUHYC TIPUHAMAET 3HAYEHHs M3 MHTEPBAIA OT MUHYC €MHHUIIBI 10 €IMHHUIIBI

(S [—1; 1]

o V
BKJIFOYUTENBEHO, TO €CTh, €€ 00JIaCTh 3HAYEHUH eCTh ~ .
y(=x)=—x)
@yHKIUSA CHHYC - HEUETHAs, TaK Kak * S

x e|:£+29r-k;3—ﬂ+2fr-k:|_. keZ
@dyHKIus yObIBaeT mpu L2 2 :

xe |:_£+2j-‘r-k; £+2ﬁr-k:|, keZ
BO3pACTaET MPH 2 2 :

T
Z 4 2a-k 1}
q)yHKHI/Iﬂ CHHYC UMECT JIOKAJIbHBIC MAKCUMYMBI B TOYKaX [2 y

[—E +2r-k; —l} keZ
JIOKaTbHbIE MUHUMYMBI B TOUKaX
OyHKLWs Y = SiNX BorHyTas npu *<[-7 27k 27K, keZ

BBINYKJIas ITPU xe[2fr-i’c; ﬂ+2fr-k], k=Z '

KoopnuHats! To4ek neperuba (7560 keZ,
. ACHUMIITOT HET.
CgoiicTBa pyHKUIMH Y = COSX.
I'paghuk pynxkyuu kocunyc nazvigarom "xkocumnycouoa'
KOCHHYCOMAE ¥=COS5(X)

N N
-0~ -5\_/_% N5 1D
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Ob6nactb omnpeneneHus GPyHKIMH KOCUHYC: RS (— o0 +D::].

Haumenbmmii nosoxutenbHbIi nepuo GyHKIUU Y = COSX paBeH JBYM IH: T=2m

T
x=—+x-k

DOyHKIHs o0panaercs B HOJIb IPH 2 e K€ Z 7 vmoxectso mensix
qHCEIL.
- O6nacTh 3HaYeHU# QYHKIMH KOCHHYC MPEACTABISCT HHTEPBAI OT MUHYC €AUHUIIBI JI0
_VE [— 1: 1]
SIMHUIIBI BKITFOYUTEIIBHO: ~ .
y(=x)=ylx)
- DyHKIHUSA KOCHHYC - YeTHasl, TaK KaK * S

i OyHKLMS YOBIBAET IIPH xe [2?1" ym+2a -k], keZ '

BO3pacTaer npu xe [—j‘i‘.’ +2r-k; 2fr-k], keZ .



DyHKIUs Y = COSX UMEET JIOKAIbHBIE MAKCUMYMBI B TOYKaX (27-k1} ke Z

JIOKaJIbHbIE MUHUMYMBbI B TOUKaX (7+27k;-1) keZ,

.‘{E|:£+2?I'k;3?ﬁ+2j‘r'k:|, keZ

@yHKIUS BOTHYTas IPH

xe |:—£+2fr-k; £+2."‘I'k:|, keZ
BBIITYKJIast IPU 2 :

Koopnunats! Touek nepernda [E
. AcCUMITOT HET.

+71-k; O} keZ

®Oyuknus Y = tg(x).
I'pagux gynxyuu maneenc nazvigarom "mamncencouda”

- H H
TAHTEBHCOMAE | F=LE(x)
4-
2-
] I I N I ] 1
%6 |- -2 2 4
x
2_
=
GFE'I'?.FSIUEI'EHIE.IE.I‘ _5_

CgoiicTBa (PyHKIHMHU TAHTeHC Y = tgX.
xe —£+;‘r-k;£+;‘r-k}
O6nacTth onpeneaeHus: GyHKIUH TAHTCHC: 2 2 ,Tne ke Z, 7 —
MHOECTBO LIEJIBIX YHCEIL.

[ToBenenue ¢pynkimy y = tgX Ha rpaHuIle 00IacTu
lim tg(x)=—cc, lim 1g(x)=+

x—rLJr—.i +0 x—raﬂr-.i—()

OIpCaACIICHUA 2

T

x=—+x-k
CJ'IGI[OB&TGJ'IBHO, HpHMI)IC 2 , TAC ke Z, ABIISAKOTCSA BepTI/IKaHBHBIMI/I ACUMIITOTAMU.
T=x

HaumeHbImmii oaoKUTeIbHBIN epruo1 PyHKIIUHA TAaHTEHC

®ynKIms 06pamaercs B HOIb pu X =7k rre keZ 7 unoxkectso nensix ucen.
O6nacTh 3HaueHnH GyHkImu y = tgx: & < (- +°:).
DyHKIUS TAHTEHC - HEYETHAs, TAK KaK ~ (-x)=—y (xj

xe [—£+ﬂ"k;£+ﬁ'r'k} keZ
OyHKIMSA BO3pacTaeT Mpu 2 2 :

X e [ﬂ'-k; E+j‘1’-1i'|z:]_. keZ
@DyHKIUA BOTHYTas [IPU 2 ,

.¥E[—£+:"I"k;;’l"k:|, keZ
BBIMTyKJIast IPU 2

Koopaunats! To4ek nepernoda (750} keZ

I'maBa 10. Tpuronomerpnyeckue ypaBHeHust
Teopernueckue cBeeHUs 1 METOAUYECKHE PEKOMEHIAIHHT



Pemenne npocTenmmx TPUroHOMETPUYECKUX YPABHEHUN

Ypaenenue Obuwiee pewienue Yacmmuule cyvau

MeToabl penieHusi TPUTOHOMETPUYECKUX YPABHEHM It
Perienre TpUTOHOMETPHUYECKOTO YPaBHEHUSI COCTOHT M3 JIBYX JTAloOB: MPeoOpa3oBaHue
YpaBHEHUS TSI TIOTYICHHUS €ro IPOCTEHINEro BUa U PEIICHUE MTOJTyISHHOTO
MIPOCTEUIIIETO TPUTOHOMETPHYECKOTO YPaBHEHHUSI.
1. Aneebpauyeckuii memoo.

Opumep. Pemmtt ypaeHeHHe 2cos2 (x+T/E) - 3an(n/3-x1+1=0
Pewenue. Henonrsya dopMyne NpHEETeHEA, HMEEM
Zoosc(x+Mi6)-3cos(x+MiEI+H1=0,
memacM saMeHY: cos(x+ T 6 )=y, Torma 2v2 -3y +1=0,
HaxoOHM KopHE: 3 =1, ¥ =1/ 2, oTkyoa cIeqyioT IEa cIydad;
Dices(x+mié)=1, Dces{z+mitci=172,
x+mid =2k, x+mfb=tarccos { 1727+ 27,

n=—mi6 + 2k, =tTmWi3-mi6 + Zma

I'maa 11. MHOrorpaHHuKu
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEHIalUT

Onpenesienue: [Ipr3ma — MHOTOTpaHHUK, JIB€ I'PaHU KOTOPOTO SIBIISIOTCS

PaBHBIMH MHOTOYTOJIbHUKAaMU, JIEKAIIUMHU B MapajuIeIbHBIX MIIOCKOCTAX, a OCTAIbHbIC TPAaHH —
napajuieiorpaMmMamMi, UIMEIOIMMU OOIIHE CTOPOHBI C STUMH MHOTOYTOJIbHUKaMHU.

CaoiicTBa Npu3MbI:

. OcHoBaHMsI IPU3MBI ABISIOTCS PABHBIMU MHOTOYTOJIbHUKAMHU.
. BoxoBbIe TpaHu IPU3MBI ABJISIOTCS IMapajuIeIorpaMMaMH.
. BoxoBbie peOpa mpu3Mbl MapauIeIbHBl U PaBHBI.
O6vém npuzmsl paBEeH MPOU3BEICHUIO €€ BRICOTHI Ha IJIOIIAh OCHOBAHHUS:
. [Tnomaas moMHO#M MOBEPXHOCTH MPU3MBI paBHA CyMMeE IO €€ O0KOBOU

IIOBEPXHOCTH U YABOEHHOM IUIONIAJAX OCHOBAHMSL.

[Tnomaas GOKOBOM MOBEPXHOCTH NMPOU3BOJIbHOM npu3Mbl S=PL, rae P — nepumerp
NepIeHANKYIIpHOTO ceueHus, L — niarna 6okoBoro pedpa.

ITnomans GokoBoi MoBepxHOCTH npsiMoit pusmbl S=PH, rne P — nepumerp ocHoBaHMS
pu3Msl, H— BbIcOTa PU3MBL.
. [leprienauKynsgpHOE cCeueHue NMEePIEeHAUKYISIPHO KO BceM OOKOBBIM pEOpaM MPU3MBI.
. VIl NEPIEHIUKYISAPHOTO CEUEHHs] — 3TO JIMHEHHBIE YIUIBI ABYIPAHHBIX YITIOB IIPU
COOTBETCTBYIOIIUX OOKOBBIX pEOpax.
. [eprienAuKynApHOE CEUEHUE NMEPIEHAUKYISIPHO KO BCEM OOKOBBIM I'PaHSIM.


https://ru.wikipedia.org/wiki/Многогранник
https://ru.wikipedia.org/wiki/Многоугольник
https://ru.wikipedia.org/wiki/Параллелограмм

. [Tpu3ma c OoKOBBIMHU pEOpaMH, EPIICHAUKYISPHBIMEI €€ OCHOBAHHUSM,
HA3bIBACTCS NPAMOIUL RPUSMOU.

. [IpsiMast mpy3Ma Ha3BIBACTCS NPABUNAbHOU, €CIIU €€ OCHOBAHUS — IIPABUJIbHBIC
MHOTOYT'OJIbHUKHU.

Onpenenenue: Ilupamuoa — MHOTOTPaHHUK, OCHOBAHUE KOTOPOTO — MHOTOYT'OJIBHUK, a
OCTaJIbHBIE TPaHU — TPEYrOJIbHUKHU, UMEIOIIHE OOIIYI0 BEPILINHY.

[Tupamua Ha3bIBACTCS NPABUIBLHOUL, €CTTV €€ OCHOBAHUEM SIBJISIETCS TPaBUIIbHBIN
MHOTOYTOJIbHUK, a BEPLIMHA IPOCLUPYETCS B IEHTP OCHOBAHUS.

CropoHbl OCHOBaHUs €CTh peOpa ocHoBaHMsL. [IpsmMble, COEeqUHSIONINE BEPIIMHBI OCHOBAHUS C
BEPIINHOM, €CTh OOKOBBIE pedpa.

Onpenesienue: Bricora, mpoBeneHHas B O0KOBON T'paHU U3 BEPIIMHBI MTUPAMU/IbI HA CTOPOHY
OCHOBAHUS, HA3bIBACTCS anoghemoii.

Tempa’?op- MHOTOTPAHHUK, TPAHSMH KOTOPOTO SIBJISIOTCS YETHIPE TPEYTOJIbHUKA. Y TeTpasapa 4
rpanu, 4 BepiuHbl u 6 pédep. Terparnp, y KOTOpOro Bce rpaHu — PaBHOCTOPOHHUE
TPEYTOJIbHUKH, Ha3bIBACTCS HPAGUIbHBIM.

Ilpumep: Haiinure miomaas MOBEPXHOCTH MPSMOM TPU3MBbI, B OCHOBAaHHH KOTOPOM JISKHUT pOMO
C AMaroHaysIMu, paBHbIMH 25 1 60, 1 GOKOBBIM peOpPOM, paBHBIM 25.

# ~
-=g

-

- -
- ~

Pewenue: Tlnomanb MOBEPXHOCTH MPU3MBI S=2S¢; +Seox
[Tnomans pomba S=1/2d,d,
BokoBasi IOBEPXHOCTh IAaHHOW TMPSIMOU MPU3MBI — YETHIPE PABHBIX MPSIMOYTOJIbHHKA.

C;



https://ru.wikipedia.org/wiki/Равносторонний_треугольник
https://ru.wikipedia.org/wiki/Равносторонний_треугольник
http://egemaximum.ru/piramida-prizma-formulyi-obema-i-ploshhadi-poverhnosti/
http://egemaximum.ru/romb-svojstva-i-priznaki-romba/
http://egemaximum.ru/prizma-vidy-prizmy/

Ham norpebyercst anmuHa ctoponsl pom6a. Haiinem ee mo 1. [Tudaropa u3 tpeyronbauka (1o
CBOWCTBY poM0Oa TMaroHaIy NepreHANKYISIPHBI U B TOUKE MEPECEUCHUs JEISATCS MONO0IaM):
Otser: 4750.
I'maBa 12. BekTOpHI B IPOCTPAHCTBE
TeopeTuyeckue cBeleHUs 1 MeTOAUYECKHE PEKOMEH 1AM

Omnpenenenne: BekTopom Ha3bIBAa€TCs HAIIPABICHHBIA OTPE30K
Bexkmopom Ha3zpiBacTCs HanpaBiieHHbIN 0Tpe3ok A 13; Touka A - Hayamo, Touka B - KoHell
BEKTOpa

B

o

Pue. 1

A

Omnpeneienne: /[Ba KOJUIMHEAPHBIX BEKTOPa @ U ) HA3BIBAIOTCSI COHANPABIEHHBIMU, SCITH UIX
HANpaBJICHUS COBNAJIAIOT: ITb. Ipa xonmHeapubIx
BEKTOpA @ 1 b HA3BIBAIOTCSI NPOMUBONONOJNICHO HANPAGTIEHHBIMU, SCIIN X HATIPABICHHS
IIPOTHBOIOIOXKHEL: @ | | .
Onpenesienue: BekTopbl Ha3bIBAIOTCS KOMNIAHAPHBIMU, €CTTV OHU TIApaJlIeIbHbI OJTHOM
TUTOCKOCTH HUJTH JIEKAT B OJTHOM TIOCKOCTH.

B JeiicTBUsI HAJL BEKTOPAMM:
CrioxeHre BEKTOPOB @ 1 b 0CYIIECTBIsIETCS 110 npasuy mpey2onbHuKa.
Cymmoti @ + b nByx BexTOpOB @ 1 b Ha3BIBAIOT TaKoii TPETHI BEKTOP &, HAYANIO KOTOPOTO
COBITA/IACT C HAYAJIOM (I, @ KOHEI[ - C KOHIIOM b npu ycioBuM, 9TO KOHEI BEKTOPA @ W HAYAIIO
BekTopa b coBmagaror . )
IIpasuno napannenozpamma - eCiu Ba HEKOJUTHHEAPHBIX BEKTOpa @ 1 b mpuBecTH k o6memy
Hayaly, TO BEKTOp € = d + b coBmagaer ¢ AMaroHamBo MapaIIeNorpaMMa, OCTPOEHHOTO Ha
BekTopax @ u b .IIlpuueM Hagano BekTopa € COBIANAET C HAYAIOM 3aJaHHBIX BEKTOPOB.
Bekrop —ii Ha3bIBaeTCs npOMuUBONONIONCHLIM BEKMOPOM K BEKTODY i,
€CJIMOH KOJUIMHEApEH BEKTOPY fl, paBeH eMy I10 JUIMHE, HO HalpaBJeH B MPOTUBOIOIOKHYIO
CTOPOHY BEKTODY (1.
Ceoticmea cnosicenus 6eKkmopos:

1. a +b =b+ a - xommyraruBHOCTH
2. (@+b)+e=a+(b+¢)- acconmaruprocts
3. a+0=a

4 a+(—a)=I )

Pasnocmuio @ — b BextopoB @ 1 b HazpIBaeTCsl BEKTOP € TAKOM, YTO BBIIOJIHSETCS
ycaosue: b+ ¢ = a

Ceoticmea yMHOJICEHUA 6EKIMOPA HA YUCILO:

1. (a+x F)a = aa £ [Fa

2 ola £ b) = oa £ab

3. alda) ={aF)a = Faa)
4, 1.-a=

5. —1-a=—a

6. 0-a=
3nech @ u b - npousBobHBIE BEKTOPEL A, B - MPOM3BOIBHBIE YUCIIA.
CyMMa IBYX BEKTOPOB, 32 aHHBIX KOOPAMHATAMM

[TycTh 3amanbl @ = { X,; ya} 51 6:{ Xe; Ve }, TOT/a BEeKTOp € = @ + b umeer

B

=il
=

KOOPAMHATHI }{ Xat Xg; Yat+ Ve
YtoObl Hatimu cymmy 08X 6eKmopo8, 3aJJAHHBIX CBOUMH KOOPJHMHATAMM, HAJI0 CIOKUTh UX
COOTBETCTBYIOILIME KOOPAUHATBHI.
I'maBal3.Tesia 1 NOBEPXHOCTH BpallleHUsI
Teopernyeckue cBeIeHUS U METOAUYECKHE PEKOMEH AU


http://www.webmath.ru/poleznoe/formules_4_0.php

Huaunap

Onpenenenune: LJunundp — Teno BpallleHUs, KOTOPOE NOITY4aeTCsl B pe3ylbTaTe BPalleHUs
MPSIMOYTOJIbHUKA BOKPYT OZHOM M3 €ro CTOPOH.
[pssmoyronsauk AOO1A; Bpammaetcst BOKpyr ctoponsl OO1. OO; — oCch CUMMETPHUH LWJIMHAPA
U BBICOTA IUIMHIpa. AA1 — 00pasylolas HWINHAPA, [UTHHA KOTOPOil paBHA JUIMHE BBHICOTHI
mwmaapa. AO — paguyc nunusaapa. [lomydeHHas HUIMHAPUYECKas TOBEPXHOCTh
Ha3bIBaeTCsl OOKOBOM MOBEPXHOCTHIO MMJIMHAPA, & KPYTH — OCHOBAHHUSAMU IHIUH/IPA.

Ocesoe ceuenue yurunopa — 3TO CEUEHUE LIMIMHPA IUIOCKOCTBIO, KOTOPask IIPOXOIUT Yepes
OCh IWJIMHPA. DTO CEYCHUE SABISACTCS MPSIMOYTOJIbHUKOM.

[Tpu cedeHnn UIIMHApPA II0CKOCTHIO, TAPAIIETFHON OCH IMIIMHApPA (T.€. IePIEeHANKYIIPHON
OCHOBAHHIO), TAKXKE MOJTydaeTcs: NpaMoyrosibHUK. ABB1A; — npsMOyroybHUK.

OA=AB=R — pamuycel. OC — paccTossHHE OT OCH IHIJIUHJIPA JIO TUIOCKOCTH CEUCHUS.
Hyra AB pasna nenTpansaomy yriry AOB.
[Tpu cedennn MIIMHApPA TI0CKOCTHIO, TAPAIJIEIFHOW OCHOBAHUIO, B CEYCHUH TIOJTy4aeM KpYT,
PaBHBIN OCHOBaHUSIM LIUJIUHJIPA.
Tak xak pa3BépTka — MPSIMOYTOJIbHUK, TO OOKOBasi MOBEPXHOCTH ONpeeNsieTcs mo Gpopmyre:
SﬁoK=2ﬂSR' H
[TonHas moBepXHOCTh HUIMHIPA ONpeeNnsieTcs no Gpopmyre:
Snomn=27RH+2aR2=27R- (H+R)
Konyc
Onpenesienue: Konyc — Teno BpalieHusi, KOTOPOE MOIy4aeTCsl B pe3ylbTaTe BpalleHUs
MPSIMOYTOJILHOTO TPEYroJibHUKA BOKPYT €ro KaTeTa.

Tpeyronbauk POA Bpaiaetcst BOKpyr ctoponsl PO.
PO — ocpb koHyca u BelcoTa KoHyca. P — BepuinHa konyca. PA — o6pa3ytomas konyca. Kpyr ¢
neHTpoM O — ocHoBaHue koHyca. AO — paauyc ocHOBaHUs KoHyca. Ocegoe ceuenue KoHyca —
3TO CEYEHME KOHYCa IIOCKOCThIO, KOoTopas Mpoxo Ut yepe3 ocbk PO konyca. OceBoe ceueHue
KOHyCa — 3TO paBHOOEApPEHHBIH TpeyroabHUK. TpeyroabHuK APB — oceBoe ceueHne koHyca.
4 PAO=4PBO — ymibsl Mex a1y 00pa3yIoUMHI 1 OCHOBAaHHUEM KOHYCA.
Pazeépmroti 60xo601i nogepxnocmu Konyca SABIsieTCS KpyroBoit cexkrop. [JyinHa 1yru cekropa —
3TO JJIMHA OKPY)KHOCTH OCHOBaHUS KOHYca JUIMHOM 27tR, yron pa3BépTku O0KoBOM
MIOBEPXHOCTH 0.
Ilap, cpepa

Onpenenenue: Illapom Ha3pIBaeTCs TEI0, KOTOPOE COCTOUT U3 BCEX TOUYEK MPOCTPAHCTBA,
HaXOSIIUXCS Ha PACCTOSHUM, HEe OOJIbLIeM JaHHOTO, OT JaHHOW TOUKH.



[ToBepxHOCTH 11apa Ha3bIBaCTCA cghepoil.
Cedenne mapa IioCcKOCThIO, IPOXOAIIEH Yepe3 IEHTP I1apa, Ha3bIBaeTCs 00JBIINM KPYTOM.
Jyis yrpotieHust 0OBIMHO pUCYETCs HE miap, a OOIBIION KPyr IIapa.

()

[Tnomane moBepxHocTH mapa (T.e. chepsl) Beraucisercs mo gpopmyne S(chepsl)=4- - R,
rne R — paguyc mapa.
O0béM miapa Beraucisiercs no popmyne V=4/3- - R, e R— pamuyc mapa.

I'naBa 14. IIpou3BoaHas u ee reoMeTPUYECKUH CMBICII
Teopernueckue cBeIeHUsS] M METOAUYECKHE PEKOMEHAallu1
Onpenenenue: [poussoanoii ¥' (x) ot Gpynkuun ¥ = Slr)g
TOUKe -l Ha3bIBa€TCs MPe/ied OTHOLIEHHS MPUPALEHUS PYHKIUU Ay x MIPUPALIECHUIO

Ay
aprymenra Ax . Az mpu Ax — (), ecm OH CyIIECTBYET, TO €CTh:
T T T ¥ Slzo + Ax) — flxn)
yleo) = [xo) = -_«,llf-lu.u = = &.l.u- n Ay
TN
yi{;r”) — lill] M
&g xr — :]'.’”
Ceoiicmea npou3e00HbIxX:
c'=0 ly=y(u),u=u(x
(Cu)I =cu' 1

1 1
o0 Y x= Y y Uy
(u+v) =u+v

1 1
(u-v)':u'-v+u-v' V=Y'(|"|Y|)
S a0 . y=Yy(x),x=x(y)
|'£'|_I.I-V—I.I-V 1

= o 1

WV V2 yx— |

L X y
x=x(t),y=y(t) - "

y=u

Tabnuya npou3e00HbBIX OCHOBHBIX I1EMEHMAPHBIX QYHKUUIL:


http://www.webmath.ru/poleznoe/formules_7_9.php

e

R 12. (arcsinx)ﬁ = ~
2. x”) = ™! 1-x"
' r 1
3 () =% In 13. (arccosx) =—
) - ~
x| _ x y
4. (e J € 14. (arctgx) = ! -
1 1+x°
5. (loggx) = 1 , )
o rina 15. (arcctgy) = -——
X 16. (shx) =chx
7. (s'mx)rzcosx 17. (chx) =shx
8. (cosv:c) =;5mx 18. (th x)' _ 17
6. (V&) —L_ b
24x . 1
, 1 19. (thx) =-—
10. (tgx) = — sh“x
cos” x
1. (ctgx) =-—
sm”x

T'eomempuueckuii cmuicii RPOU3BOOHOIL:

[IpousBoaHast pyHKIUHU F(2) 5 rouxe o paBHa TaHI€HCY yIVIa HAKIIOHA KAacaTeNIbHOI,
MPOBENEHHON K IrpaduKy PYHKIIUU B 3TOM TOUKE.
f(xo) =tga
[TpownsBoanas ¢pyHKIMH B TouKe L) paBHa yriioBoMy K03 DUINEHTY KacaTeIbHOM, MPOBEACHHOI
K rpaduky GyHKIHH B 3TOM TOUKe.
Anzopumm cocmaenenus ypasHeHus KacamenbHoul
y=fxo) + f(xo)(x—x, )

O0603HaunTH a0CIIUCCY TOUYKU KacaHusi OyKBOW X,
Beraucnmuts f(x,).
Haiitu f'(x)u Boramcauts [ (x,).

[ToncraBuTh HailieHHbIE 3HAYCHUS B POPMYITY.

I'masa 15. IlpuMeHeHHe NMPOU3BOAHON K HCCAET0BAHUIO QYHKIIUM
TeopeTHyeckue cBeIeHHsI 1 MEeTOAUYECKHE PEKOMEHIAIHH
MOHOTOHHOCTb (PYHKIMH
Onpenenenne: Oynkuus f(X) HaspiBaeTcs Bo3pacTaroleii Ha oTpeske [a,b] eciu s m00bIX
X1<Xz U3 OTpe3Ka BhInoHseTcs: HepaBeHCTBO f(X1)<f(X2). B ciydae BBIMONHEHHS HECTPOTOTO
HepaBeHcTBa f(x1)<f(x2) ¢pyHKus Ha3bIBaeTCS HeyObIBaOLIEll HA OTpPE3Ke.
Omnpenenenne: Oynxius f(X), HazpiBaeTCs yobIBawmeii Ha oTpeske [a,b] ecnu mst
JHOOBIX X1<X U3 OTpe3ka BbInoHseTcs HepaBeHCTBO T(X1)>f(X2). B ciyuae BbInonHeHUs
Hectpororo HepaBeHcTBa f(X1)>f(x2) QyHKIIMS Ha3bIBacTCS HEBO3PACTAIOIIEH Ha OTPE3KE.
Ecnu dyHkms snsieTcst yObIBaIOIICH WIIM BO3PACTAIOIIEH, TO OHA HA3bIBACTCSI MOHOTOHHOM
(pynxuuei.
Ipumep: dbyuxuus y=InX sBisiercst BO3pacTaromeH.
Ilpumep: dbyuxuyst y=—3x+2 sBIsAETCS YOBIBAIOIICH.
Touxu 3xcTpemMyma
Xo — TouKa MakcumyMma QyHKIH f(X), ecim 1 BCeX TOCTaTOYHO OJIM3KUX TOYEK X BEPHO
HepaBeHcTBO f{(X)<f(Xo).
Xo— ToYka MuUHUMYMAa (yHKIMH f(X), €ciu U BceX J0CTATOYHO OJM3KUX TOYEK X BEPHO
HepaBeHCTBO f(X)>f(xo).
Touka ’3KcTpeMyMa — 3TO TOYKa MAKCUMyMa JIN0O TOUYKa MUHHUMYMa (DYHKITUH.


http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной
http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной
http://www.bitclass.ru/math/theory/Начала_анализа/Исследование_функций_с_помощью_производной

IIpu3Hak Bo3pacTaHus u yObIBaHUS (PYyHKIHH
Oyukius f(X) Bo3pacraer Ha npomexyTke (a;b), eciu npoussoanas f'(x)>0 Ha sTom
MPOMEXKYTKE.
®ynknus f(X) yobiBaeT Ha npomexyTtke (a;b), eciu npousojaHast f'(x)<0 Ha 3TOM POMEKYTKE.
IMpu3Hakn MakcMMyMa 1 MUHEMYMA (PyHKIHH
Ecnu dynkims f(X) Bo3pacraet Ha mpoMexxyTke (8;Xo) u yObIBaeT Ha mpoMexyTke (Xo;b),
TO Xo SIBJISCTCS TOUYKOW MakCHMyMma (DyHKIIUH.
[Mpu3Hak MakcuMyma (YHKLIUY BBITIOJIHACTCS, €CIIH:

. f(x)>0 na npomexytke (a;X0)
f(x)=0 B TOUKE Xo
. f(x)<0 na npomexytke (X0;b)

Ecnu dyHnkims yobiBaeT Ha mpoMexyTKe (8;Xo) U Bo3pacTaeT Ha nmpoMexyTke (Xo;b),
TO Xg SIBISIETCS TOUYKOM MUHUMYMa (PYHKIIHH.
[Tpu3zHak MUHUMYMA (YHKITUU BBITIOJHAETCS, €CIIU:
f(x)<0 Ha nmpomexyTke (a;Xo)
f'(x)=0 B TOUKE X0
f(x)>0 na mpomexytke (Xo;b)
Kpurnueckas Touka- Touka, B KOTOPOW MPOM3BOAHASA (DYHKIIMHN paBHA HYIIO.
Tpu Tumna KPUTUUYECKUX TOUCK:
X1 — TOYKa JIOKaJIbHOTO MUHUMYMa, SIBJISIETCS] TOUKOM SKCTpeMyMa,
X2 — Touka nepern6a, HE siBnsieTcst Toukoit skcTpemyma.
X3 — TOYKA JIOKAJIbHOTO MaKCHUMYyMa, SIBJISIETCS TOUKOM SKCTpeMyMma;
Cxema ucciienoBanust GyHKIMHU U IOCTPOeHHe e€ rpaduka.
1. Haligute o6nacts onpezneneHust GyHKINU.
2. Uccnenyiite pyHKIIMIO HA Y€THOCTH WJIM HEYETHOCTb.
3. HaiiquTe mpoMEXyTKH 3HAKOTIOCTOSHCTBA.
4. Haitnute mpoMeXyTKU MOHOTOHHOCTH (PYHKITUH, €€ SKCTPEMYMBI.
5. HalimuTe mpoMexyTKH BBITYKJIOCTH rpaduka QyHKIHH, €€ TOUKH
neperuoa.
6. Haitnure Touku nmepeceueHus rpaduka GyHKIIUHA ¢ OCSIMH KOOPUHAT.
7. Iloctpoiite rpaduk GyHKIIMH, UCTIOIB3YSI TIOTYyYEHHBIE PE3YIIbTAThI
UCCIIEIOBAHUS.
AJITOPUTM HAXO0KAeHHUS TOYKH MAKCMMYMAa 1 MUHUMYMa (pyHKINU
1. HaiimuTe mpou3BoHYIO (DYHKIIUH
2. Haiiti Hyn1 Ipou3BOIHOM
3. Haiinure Touku SKCTpeMym

I'maBa 16. UaTerpan
Teoperuueckue cBeleHUs] U MeTOAUYECKHE PEKOMEH AT

Onpenenenne: Oyukuus F (X) HaszpiBaercs nepBoobpasHoii i ¢pyukmnuu f (X) B mpoMexyTke
a<x<b, ecnu B 10001 TOYKE ITOTO MPOMEKYTKA €€ Mpou3BoaHas paBHa T (X):

F'(x)=f(x)=>df (x) = f (x) dx, a<x <.

OrtbicKaHue IEPBOOOPa3HON GYHKIINH 10 3aaHHON € mpou3BoaHoM f(X) win mo
mubdepenuunany f (X) dx ects neiicTBue, o0OparHoe UM GEpeHIMPOBAHUIO, - HHTETPUPOBAHHE.
COBOKYIHOCTb 1epB00OpasHbIxX s Gyukuui f(X) wnu aus muddepenimana (X) dX Ha3pBaeTCs
HEOoTpe/IeIEHHBIM HHTErPaIoM U 0003Ha4YaeTcs cumBosioM S f (X) dX. Takum oOpaszom,

S f (X) dx= F(X)+C ecnu d[ F(x)+C]= f(x)dx

F(X)- mogpHTErpanbHas QyHKINUS;

F(X)dX- mogpIHTETpaIbHOE BBIPAKECHUE;

C- npou3BobHAs OCTOSIHHAS.

2. OcHOBHbIE CBONCTBa HEONPeAeIeHHOI0 MHTerpaJia:
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1. Heompenenennslii unterpai ot nuddepeHnuana GyHKIUNA paBeH 3TOH (yHKIUH TLTIOC
nponsBoibHas noctosuHas: J dF() =F() +C,

2. Iuddepenunan HeonpeaeTIeHHOr0 HHTErpajja paBeH MoIbIHTErPaTbHOMY BBIPKEHHIO, a
MIPOU3BOIHASI HEOTIPEICIEHHOTO MHTErpajla paBHA MOABIHTEIPAITBHON (DYHKITUH:

d [ f(x)dx =f(x)dx ([ f®ax) = f(x)dx,

3. HeompeneneHHbIi nHTETpal anredpandeckoil CyMMbl QYHKIHHA paBeH anreOpandeckoil cymme
HEOTIpe/IeICHHBIX HHTETPAJIOB ATUX (DYHKIINA:

J(fG) + g(x))dx = [ f(x)dx + fg(x)dx;

4. I1ocTOSTHHBINA MHOXKHUTEIH MNOABIHTCTPAJIBHOT'O BBIPAKCHUSA MOKHO BHIHOCUTD 3a 3HAK

HeompezeneHHoro nuterpana: | kKf(dx =k [ f(x)dx

5.Ecmm J f(®dx=F() + €y u = (X — mo6as ussectHas (GyHKLMS, UMEIOLIasi HENPEPBIBHYIO

npoussognyio, to  J fWdu=F(u)+C

Tabnuya unmezpanos

n+1 dx dx
1. [ x"dx = J;T +C,(n# 7. o7y = ctgx+ C 13. [ Py iarctgx +C
-1) 8. [ tgxdx = In|cosx| +C 4. [ % = 2i1n|¥| +C
2. [dx=x+C 9. [ ctgxdx = In|sinx| + C e @
dx 10f xd — x_I_C L5.fﬁ=arcsmx+C
3.f;=lnx+C Jerax=e 1 .
a* & _ in X
4. [ sinxdx = —cosxdx 11. [ a*dx = na +C 16. J Var—xz _ aresiny te
5. [ cosxdx = sinxdx 12. [ -2 = arctgx + C
dx 1+x2
6. ] — =tgx+C
COs“ X

MeToabl HHTErpUPOBAHUA
HemnocpeacrBenHoe MHTerpupoBaHue
OTOT crioco0® UHTETPUPOBAHUS MIPEATIOIAraeT Takoe MpeoOpa3oBaHKe MOIBIHTErPAILHON (DYHKIIUH,
KOTOpOE MO3BOJMIIO ObI HCHIONIB30BATh IS pellIeHHs TaOIMYHbIC HHTETPaIbL.

Mertox 3ameHbI TIepeMeHHOM (MeTo/l IOICTAHOBKH)

On sBusercss omHUM M3 HawmOosee 3(PPEeKTHMBHBIX M PACHpPOCTPAHEHHBIX MPUEMOB HHTETPH-
POBaHMs1, IO3BOJISIOIIMX BO MHOTHMX CIIy4asX YIIPOCTUTh BbUUCIEHUE UHTErpana. CyTh 3TOro MeToza
COCTOMT B TOM, YTO IyTeM BBEICHHUS HOBOM IMEPEMEHHON HHTETPUpPOBAHUS 3aJ[aHHBIA WHTErpaj
CBOJITCSI K HOBOMY MHTETPaTy, KOTOPBIii JIETKO BBIYUCIISIETCS] HEMOCPEICTBEHHBIM HHTETPUPOBAHUEM.

Haxoxaenune njiomaam KPpUBOJIHMHENHON Tpaneuuu
Onpenenenne: Kpuesonuneiinas mpaneyusn - Gurypa orpaHuueHHas HEMPEPHIBHON KPUBOU
y=f(x), 1ByMsi IpsIMBIMH X=a U X=D U O0CBIO AOCIIKCC, BBIYUCISETCS C MOMOIIIBIO OIPE/ICIICHHOTO
UHTErpaa o Gopmye:
]

L [sEe)-ra

Anzopumm naxodxncoeHus naowadu KpueoIuHeHoi mpaneyuu
1.IlocTpouts rpapuKy JTMHUHA.
2.0npenenuTh KPUBOJIMHEHHYIO TPANEIHIo.
3.Beienuts QyHKIu0 f, OrpaHUYMBAIOIIYIO TPAMCIHUIO.
4.0mnpenenutb oTpe3ok [a;b] ocu Ox.



5.Haiiti onHy 3 nepBooOpasHbix GyHkimu f.
6.Ucnons3ys popmyny S=F(b)-F(a), Bbrarciauts miomaisp.

T'maBa 17. O0beMBbI T
TeopeTnueckue cBeleHUs] 1 METOAUYECKHE PEKOMEHIAIMU:

MeToanyeckue peKoOMeH AU 110 MPOBEAEHHUI0 J1A00PATOPHO-NPAKTHYECKUX PAdOT

Benymieit aumakTU4ecko Ienbi0 JIabopaTopHO-TIpakTHUecKux pabdoT (manee — JIII3)
ABIEeTCd (QOPMHUPOBAHME NPAKTUYECKUX YMEHUH — Npo(ecCHOHANBbHBIX WM Y4EOHBIX,
HE0OXOTUMBIX B MOCIENyIOed yueOHO U mpodecCnoHaIbHOMN 1eATeNbHOCTH.

B coorBercTBUM ¢ Benyuied auiakTHUeckod wLenbio coaepxkanueM JIII3  saBnsercs
pelleHre pa3HOro poja 3adad, B TOM YHCIE NPOPECCHOHAIBHBIX (aHAIU3 MPOOIEMHBIX
CUTYyaIHi, pelieHue CUTYallMOHHBIX IIPOU3BOJICTBEHHBIX 3ajady, BBITIOJTHEHHE
npodeccuoHaNbHbIX (PYHKIMI B y4eOHBIX U I€JIOBBIX UTPAX U T.II.)

Hapsiny ¢ ¢opmupoBanueM ymenuii u HaBblkoB B mpouecce JIII3 oOoOmatorcs,
CUCTEMATU3UPYIOTCS,  YIIYOISIIOTCS W KOHKPETU3HPYIOTCSI ~ TEOpETHYECKHE  3HaHUS,
BbIpa0aThIBa€TCs CIIOCOOHOCTh W TOTOBHOCTH HCHOJB30BATh TEOPETUUYECKUE 3HAHHUS Ha
MIPaKTHKE, Pa3BUBAIOTCSI HHTEIUIEKTyalIbHbIE YMEHUS.

Jia noseiienus a3pdexrusHoctu nposeaenus JII13 pekomenayercs:

— TMOJYMHEHHE METOJAWKH MPOBEACHUS 3aHATUN BEOyUIUM JTUAAKTUYECKUM LENIIM C
COOTBETCTBYIOIIMMHU YCTAaHOBKAaMU JIJIsl CTYJICHTOB;

— HCIIOJIb30BaHME B MPAKTHKE MIPENOIaBaHUs aKTUBHBIX METOJIOB OOyUEHNUS;

— IPUMEHEHHE KOJJIEKTUBHBIX U TPYNIOBBIX (JOpM pabOThl, MAKCUMAJILHOE UCIIOIb30BaHNE
UHAWBUIYAIbHBIX (OPM C LENbI0 MOBBIIMIEHUS] OTBETCTBEHHOCTH Ka)XJOro CTyAE€HTa 3a
CaMOCTOSITEJILHOE BBINOJIHEHHE IOJTHOTO 00beMa padoT;

— TPOBEJCHME 3aHATHUI Ha MOBBILICHHOM YPOBHE TPYAHOCTH C BKJIIOUCHHEM B HUX 3a/1aHUM,
CBSI3aHHBIX C BBIOOPOM CTYIEHTaMH YCJIOBHMH BBIIIOJHEHMs PAaOOThI, KOHKpETH3alMel Ienei,
CaMOCTOATEJILHBIM 0TOOPOM HEOOXOAMMBIX METOJIOB U CPEJCTB PEIICHUS 3a/1ay;

— 1oa0Op JOMOJIHUTENBHBIX 3aJa4 W 3aJaHuil JUld CTYAEHTOB, paloraroumux B Oosee
ObICTpOM TemIle, U1 3PGEKTUBHOTO UCIOIb30BAHUS BPEMEHH, OTBOJMMOTIO Ha 3aHATUU U T.1.

K naboparopHo-npakTHyecKuM paboTaM  OTHOCHUTCS:  CO3[JaHHME  SJIEKTPOHHOIO
JOKYMEHTa, CO3[[aHue IEKTPOHHOM Tabmuibl, nouck uHdopmanuu B MHTEpHeTe, cocTaBiIeHue
CXEMBI U T.IL.

Jns Toro uyto6b! BbinosiHeHnue JIII3 mpuHOCHMIM MaKCUMalbHYIO I0JIb3Yy, HEOOXOAMMO
[IOMHUTb, YTO OHHU IPOBOJATCS IO BBIYUTAHHOMY Ha JIEKIMSIX Marepualy U CBsI3aHbl, Kak
IIPaBUJIO, C JeTaJbHBIM pa300poM OTIEIbHBIX BONPOCOB JEKIHOHHOro Kypca. Cienyer
MOJUEPKHYTh, YTO TOJIKO IOCJIE€ YCBOEHMsS JIEKIMOHHOIO Marepuana OH OyleT 3aKpeIusiTheCs
BbinosiHeHueM JII13 kak B pe3ynbrare 00CyXAE€HUS M aHAJIM3a JEKIIMOHHOTO MaTepuana, Tak U C
IIOMOIIBIO pELIeHUs MPOOJEMHBIX CUTyaluH, 3aaad. Ilpu 3TUX YyCIOBUSAX CTYIEHT HE TOJBKO
XOpOILIO yCBaMBaeT MaTepHal, HO M YYUTCS MPHUMEHSATh €r0 Ha MPAKTUKE, a TaKKe MOoTydaeT
JIOTIOJTHUTEIBHBIN CTUMYI JUIsl aKTUBHOW MIPOPAOOTKH JIEKLIUH.

IIpu camMOCTOSTENTHHOM PELIEHUH 3a]lad HY)KHO OOOCHOBBIBATH Ka)KJIbIi 3Tall pelIeHus,
UCXOJS U3 TEOPETUUECKUX MOJIO0KEHUHM Kypca. Eciu CTyAeHT BUIUT HECKOJIBKO IYTEW pEIIeHUs
npo6aemsl (3a1a4n), TO HyXKHO CPaBHUTh UX U BBIOPaTh CaMbli palliOHAIbHBIH.

Tembl 1200paTOpHO-NIPAKTHYECKUX PadoT
Paznen 1. UnopmanuoHHasi 1eATEIbHOCTh YeJI10BEKa
Tema 1.1. UndopmannonHoe o01mecTBo.



JlagopatopHas pabora Nel Wudopmarmonnsie pecypchl obmiectBa. OOpazoBaTenbHBIC
nH(pOpMaLMOHHBIE pecypchl. PaboTa ¢ HUMMU.

JlaGopaTopHass padora Ne2 Buasl npodeccrnoHanbHOW HH(POPMALMOHHONW IEATENbHOCTH
YeJI0BEeKa C MCIOJIb30BaHHEM TEXHUYECKHX CPEJICTB M MH(POPMAIIMOHHBIX PECYPCOB COLUAIBHO -
SKOHOMUYECKOH JesTenbHOCTH (cnenuanbHoro I1O, mopraioB, ropuandeckux 0a3 JaHHBIX,
OyXTaJTepPCKHX CHCTEM).

Tema 1.2. [IpaBoBbie HOPpMBI HH(POPMALIMOHHOIO 0011IECTBA

JlaGopaTtopHas padora Ne3 [IpaBoBbie HOpMBI HHPOPMAITHOHHOM JesTeIbHOCTH. CTOMMOCTHEIC
XapaKTePUCTUKHA UH(POPMAILIMOHHON eATenbHOCTH. JINIIEeH3MOHHOE TPOrpaMMHOE 00ecrieueHue.
OTKpBIThIE JTULIEH3UU.

JlagopatopHas paGora Ned OO030p mnpodeccHOHATHPHOTO 00pa3oBaHMsI B  COIUAIBHO-
SKOHOMHYECKOM JESITEIbHOCTH €ro JHMIEH3MOHHOE MCIOJIb30BAaHUE U PEIIaMEHThl OOHOBIICHUS
(MHpOpMalOHHBIE CHUCTEMBI OyXrajaTepcKoro ydera, ropuauueckue 0aszbl JaHHbIX). [lopran
rOCYIapCTBEHHBIX YCIIYT.

Pa3gen 2. Undopmanus u nHpopManHOHHBIE NPOLECCHI

Tema 2.1. U3mepenue nngopmanuu

JladopatopHas padora NeS J[uckperHoe (udpoBoe) npeacTaBieHne TEKCTOBOM, rpaduyecKoi,
3BYKOBOM MH(GOPMALIMK U BUACOMH(DOpMAITUH.

Tema 2.2. UupopmaniuoHHbIE NPOLECCHI

JlaGoparopHasi pabora Ne6 Coznanne apxuBa JaHHbBIX. V3BlleueHHe NaHHBIX U3 apxuBa. Daiin
KaK eIUHUIAa XpaHeHHs HMH(opMalnuu Ha KommbioTepe. ATpuOyThl Qaiina U ero oobeM. Yuer
00BbeMOB (paiiyIoB MPHU UX XpaHEHUH, NIepeade.

JladoparopHass padora Ne7 3amuce wHDOpMamMM Ha KOMIAKT-IUCKA PA3JIMYHBIX BHUIOB.
Opranuzanys nHGOpMaIi Ha KOMITAKT-TUCKE C UHTEPAKTUBHBIM MEHIO.

Tema 2.3. YnpasJieHue npoueccamu

JlaGoparopnass padora Ne§ ACY pa3iuuHOro HazHA4YEHUs, MPUMEPHI KX HCIOJIb30BAHUS.
JleMOHCTpalnusi UCIOJb30BaHUs pa3iuuHbiX BUAOB ACY Ha TMpakTUKE B COLHAIBHO-
SKOHOMHYECKOH cdepe AesITeTbHOCTH

Pasnen 3. CpencrBa mH(pOPMANUOHHBIX H KOMMYHUKAIMOHHBIX TEXHOJIOT Ui

Tema 3.1. ApxuTeKTypa KOMIILIOTEPOB.

JladopatopHasi padora Ne9 Oneparnmonnas cucrema. ['padudeckuii naTepdeiic moap30BaTes.
[Ipumepbl KCIONIB30BaHUSI BHEIIHUX YCTPOMCTB, MOJKIIOYAEMBbIX K KOMIIBIOTEPY, B Y4EOHBIX
LEJIsIX.

JladoparopHasi pa6ora Nel0 [IporpammHoe obecriedeHre BHEIIHUX YCTPOUCTB. [loakimtoueHue
BHEIITHUX YCTPOMCTB K KOMIIBIOTEPY U UX HACTPOMKA.

JladopaTropHasi padora Nell [Ipumepbl KOMIUIEKTAllMM KOMITBIOTEPHOTO pabovero mecra B
COOTBETCTBUHM C IEJISIMU €0 KCIIOIB30BAHUS ISl PA3IMUHBIX HAlpaBlIeHUN Mpo(decCUOHATBLHOM
NeSITEeNIbHOCTH.

Tema 3.2. O0benHeHHEe KOMIILIOTEPOB B JIOKAJIBHYIO CeTh

JlaGopaTtopHas padora Nel2 PasrpanuueHue npaB A0CTyIa B CETH, 0011Iee AUCKOBOE
MPOCTPAHCTBO B JIOKAJIbHOM ceTu. 3ammra nHopMaluy, aHTUBUPYCHAs 3alIUTa

Tema 3.3 be3onacHocTb, rUTHEHA, 3PTOHOMHUKA, pecypcoclepeskeHne

Jlabopatopuas paGora Nel3 DkcruryaralinoHHbIE TpeOOBaHHUS K KOMIIBIOTEPHOMY pabouemy
Mecty. [Ipodunakrnyeckue MepopusTUS Ui KOMIIBIOTEPHOTO paboyero Mecta B COOTBETCTBUU
C €ro KOMIUIEKTauen aj1st npodecCuoHaNbHOM NesITeNbHOCTH

Pa3gen 4. Texnosiorun co3nanus 1 npeodpa3oBanns HHPOPMANMOHHBIX 00bEKTOB

Tema 4.1. UndopManuoHHbIe CHCTEMbI, ABTOMaTH3A0HA HHGOPMAIIHOHHBIX 00bEKTOB.
JlaGopaTopnasi padora Nel4 Vcnonb3oBaHue cUCTEM NMPOBEpKH opdorpaduu U rpaMMaTHKH.
IIporpamMmMsbI-niepeBoAYMKU. BO3MOXKHOCTH CUCTEM pPaclio3HABAHUS TEKCTOB.

JlaGopaTtopnass paGora NelS CoszgaHue KOMIBIOTEPHBIX IMyONUKAlMii Ha  OCHOBE
MCIOJIb30BaHUS TOTOBBIX 1IA0JIOHOB (/17151 BHIIIOJHEHUS YU€OHBIX 3aaHui).

JlaGopaTopHas padora Nel6 ['uneprexkcroBoe mpeacTaBieHue HHGOpMaIUu



JladopaTtopHass padora Nel7 Hcrnosnb3oBaHuEe pPa3iM4HBIX BO3MOXKHOCTEH JIMHAMHYECKUX
(MEeKTPOHHBIX) TAOIHIL AJIS1 BBITOTHEHUS YIEOHBIX 3a/1aHU.

JlaGopaTopnasi padora Nel8 Cucrembl crarucTuyeckoro yuera (OyXraaTepckuil —yder,
IUTAHUPOBaHWE W (UHAHCHI, CTAaTUCTUYeckWe wuccienoBanus). CpenctBa TpaduvecKoro
MIPEACTaBICHUS CTATUCTHYECKUX JAHHBIX (JeoBast rpaduka).

JladopatopHass padora Nel9 I[lIpencraBnenue pe3yabTaTOB BBIMOJHEHUS PACUETHBIX 3a/a4
CpEACTBaMHU JIJI0BOM rpaduku

JladopaTtopuass pabora Ne2) dopmupoBaHue 3ampocoB s pabOTBl € AIEKTPOHHBIMHU
KatajoramMmu OuOIMOTEK, My3eeB, kHurousganus, CMUM B pamkax ydeOHBIX 3aJaHUil U3
Pa3IMYHbIX IPEIMETHBIX 00IacTei.

JlagopaTopHas padora Ne2l DieKTpOoHHBIE KOJUICKIIMYA WH()OPMAIIMOHHBIX H 00pa30BaTEeIIbHBIX
pecypcoB, 00pa3oBaTebHbIe CHIEUATIN3UPOBAHHbBIE TIOPTAJIBL.

JladopaTtopHas paGora Ne22 Opranuzanus 0a3 JaHHBIX. 3aroJIHEHHWE TOJed 0a3 TaHHBIX.
BosmoxkHocTu cucteM ympapieHus: 6azamu aaHHbeIX. DopMupoBaHue 3ampocoB AJIS TOHUCKAa U
COPTUPOBKH UH(OpPMAIUHU B 0a3e TaHHBIX.

Jlaboparopnas paGora Ne23 Co3naHue M peflakTUPOBaHHUE rpa@UUECKUX M MYIBTUMEIUNHBIX
00BEKTOB CPEICTBAMH KOMIIBIOTEPHBIX IPE3EHTALMH JIIsl BHIIIOJHEHUS YUEOHbIX 3a/IJaHUH.
JladoparopHasi pa6ora Ne24 Vcronb30BaHHE MPE3EHTAIMOHHOTO 000PYIOBaHMUS.
JlaboparopHas padora Ne25 [Ipumepsl reonH(GoOpMallmOHHBIX CUCTEM.

Pasnen S. TesiekoMMyHHUKALIMOHHBIE TEXHOJIOT MU

Tema 5.1. Texnu4eckne U NPOrpaMMHBbIE CPEICTBA TEJEKOMMYHHKALMOHHBIX TE€XHOJIOT Uil
JladoparopHasi pa6ora Ne26 bpaysep. [Ipumepbr paboThl ¢ MHTEpHET-Mara3uHOM, HHTEPHET-
CMU, uHTEpHET-TYpareHTCTBOM, UHTEPHET-OMOIMOTEKON U TIp.

JladoparopHasi pa6ora Ne27 MeTonsl U cpeAcTBa COMPOBOXKACHUS caiiTa 00pa3oBaTelbHOM
OpraHu3aIiy.

JlaGopaTropnass  padora  Ne28  [Iporpammbl-TiepeBOIYMKH.  BO3MOXHOCTH  CHCTEM
pacro3HaBaHMs TEKCTOB

JladopaTtopHass padora Ne29 Ilpumep mnoucka wuHOpPMAIMM Ha TOCYIAPCTBEHHBIX
oOpa3zoBarenbHbIX nopranax. [louckoBeie cucrembl. OcyliecTBieHHEe OUCKa UHPOPMALIUK WU
HH(POPMAITMOHHOTO 00BEKTa B TEKCTE, (alIOBBIX CTPYKTYpax, 0a3ax MaHHBIX, ceTH MHTepHeT
JlaGoparopnass padora Ne30 Cozmanue smMKa 3JIE€KTPOHHOM TMOYTHI M HACTpPOMKa €ro
napameTpoB. DopMUpOBaHUE aIPECHON KHUTH

Tema 5.2. Bo3M0:KHOCTH ceTeBOro MPOrpaMMHOI0 odecrevdeHust

JladoparopHasi pa6ora Ne31 Vcnonb30BaHHE TECTUPYIOIMIUX CHCTEM B YUeOHOMW ACSITEIBHOCTH
B JIOKQJIbHOM ceTH mpodeccruoHanbHOl oOpazoBarenbHOM opranu3anuu CI10

Tema 5.3. IIpumepsbl ceTeBbIX MH(POPMANUOHHBIX CHCTEM

JladopaTtopHass padora Ne32 VYuyactme B OHJAHH-KOH(EPEHIIMH, aHKETUPOBAHUH,
JUCTAHIIMOHHBIX KypcaX, MHTEPHET-0JUMIINA/IEC WM KOMITBIOTEPHOM TECTHPOBAHUH.

Pexomenganun nmo nmoaroroske k JIII3:

1. [lpexxne uyem mpucTynuTh K BbinoiaHeHuto JIII3, HeoOXoIMMO KpaTKo TMOBTOPHUTH
TEOPETUYECKUI MaTepual 1o TemMe 3aHaATus. (s 3Toro pekoMeHyercs npu cebe UMeTh TETPab
C JICKIUSIMH WJIM 3JIEKTPOHHBIM BapUaHT JIEKIMI MIPEenoiaBaTeis.

2. BHUMaTeapHO PoYecTh 3a/IaHue

3. BeiOpath Hanbos1ee paoHaIbHbIC CIIOCOOBI BHITOTHEHHS 3aIaHUs

4. BRINOJHUTE 3aJIaHue

5. CoxpaHUTb pe3yNnbTaThl BHIMOIHEHUS cBOEro 3ananus Ha flash-nakonurens.

IIpaBuia no TexHuke 6e3onacHocTH npu nposenenun JII3

K paboTe B KOMIIBIOTEPHOM KJIacce JOMYCKAIOTCS CTYACHTHI, IPOIIESIIINE HHCTPYKTAXK 10
TeXHUKE O€30MacHOCTH, COOMIONAIONINE YKa3aHUsl MPEeroiaBaTelisi, paciicaBIInecs B KypHaie
perucTpaiu HHCTPYKTaxa.



Heo0xoaMMo HEYKOCHUTEIBHO COONIONATh IpaBWiIa [0 TEXHUKE OE30TMaCHOCTH.
HapymeHHe OTUX IIPaBUJI MOXKCT MPHUBCCTU K IMOPAKCHUIO DJJICKTPUYCCKHUM TOKOM, BbI3BATh
Bo3ropanue. [1pu skcrTyaranun HeoOX0IMMO OCTEPEraThCsi:

—  MOPaXEHHS JICKTPUICCKUM TOKOM;
— MCXaHHNYCCKUX HOBpe)KIIeHI/Iﬁ, TpaBM.

TpeOGoBanus 6e30MACHOCTH MEPET HAYATIOM PaGOThI:

— HE BXOJWTh B KaOWHET B BEpXHEH OJeKIe, TOJOBHBIX YyOOpax, Tps3HOW OOyBH, C
IpOMO3JIKUMHU IpeameTamu. [lepenBurarbesi B KaOMHETE CIIOKOMHO, HE TOPOIISICh;

— Tepen Hav4auoM paboThl YYCHHUK JOJDKCH YOCTUThCS B OTCYTCTBHUU BHJIMMBIX
MOBPEKICHHI 000PyI0BaHUS HA paboyeM MeCTe;

- HaIIPAKEHUE B CCTU Ka6I/IHeTa BKJIIOYACTCs U BBIKIIIOYACTCA TOJIBKO IIPCIIOAaBaATCIICM.

TpeOoBanusi 6€30MaACHOCTH BO BpeMsl padoThI:

— C TEeXHUKOH HYXHO oOpariarbcs OepexHo, Ha KJlaBuaType paboTarh HE CIella;

— IIpH NOSIBIEHUU U3MEHEHUH B (PYHKIIMOHMPOBAHHUHU alIapaTypbl, CAMOIIPOU3BOJILHOTO €€
OTKJIFOUEHUSI HEOOXOJIMMO HEMEJIGHHO TMpeKpaTuTh paboTy W cooOmuUTh 00 3TOM
MIPETIOIABATEIIO:

— KOHTPOJMPOBATH PACCTOSTHHUE 10 DKpaHa U NIPaBUIIbHYIO OCaHKY;

— He JOIycKaTh pabOThl HA MAKCUMaJIbHOU SIPKOCTHU dKpaHa AMUCILIES.

3anpemaercs:

—  OKCIUTYyaTHMPOBATh HEUCIIPABHYIO TEXHHUKY.

— IpH BKJIIOYEHHOM HaNpsDKEHUM CETH OTKIIIoYaTh, MOJKIIOYATH KaOelld, COEAUHSIOIINE
pa3iIMyYHbIe YCTPONCTBA KOMIIBIOTEpPA.

— paboTaTrhb C OTKPHITHIMHU KOXKyXaMHU YCTPOMCTB KOMITbIOTEpA.

— KacaTbhCsl DKpaHa NAWCIUIes,, ThUIbHOW CTOPOHBI AMCILIES, Pa3beMOB. COEIMHUTEIBHBIX
Ka0eneil, TOKOBEAYIIMX 4YacTel ammaparypbl. KacaTbCsi aBTOMAaTOB 3alllUThl, ITyCKaTeJseH,
YCTPOMCTB CUTHAJIU3AIUH.

— BO Bpems palbOTHI KacaTbes TPyO, OaTapeii.

—  CaMOCTOSTEIbHO YCTPAHATh HEUCIIPABHOCTh PabOThI KJIaBUATYPHI.

— HaXHUMaThb Ha KJIABUIIU C YCUJIMEM WJIU JIOMYCKaTh PE3KHUE ynapbl. MOJIb30BATHCS KAKUM-
100 IPEIMETOM MPHU HAKATUM HA KIIABUIIIH.

— IepeaBUraTh CUCTEMHBIN OJOK U JUCILICH.

—  3arpoMOXJaTh MPOXOJIbl B KAOMHETE CyMKaMU, HOPTQENIMHU, CTYIbIMU.

— Opartb cymKH, mopTdenu 3a padodee MECTO y KOMITbIOTepa.

—  OBICTPO MepeIBUraThbes Mo KaOUHETY.

— KJIACTh Kakue-JInOo MpeMEeThl Ha CUCTEMHbIN 00K, AUCILICH, KIIaBUATYPY.

— paboTarb IpA3HBIMH, BIAXXHBIMU PYKaMH, BO BJIQKHOM OAEKIE.

— paboTarb MpH HEAOCTATOYHOM OCBEIICHUHU.

— paboTarb 3a JUCILIeEM J0JIbIIIE TOJI0KEHHOTO BPEMEHHU.

— 3amperaercs 0e3 pa3penieHus mpenoaBares.

— MOJKIIOYaTh Kabenu, pa3beMbl U APYTYIO almnaparypy K KOMIIbIOTEPY.

— Oparth co cToJa MmpenojaBareis AUCKETHI, anmnapaTypy, JOKyMEHTAIIHIO.

— MOJbB30BATHCA KOMIBIOTEPOM IPEINOIABATEIS.

Kpurtepun onenkn 1a00paTopHO-NIPAKTHYECKUX padoT
Ouenka «5» craBUTCSA, €CIIN yYalTUHCs:

— TIOJIHOCTBIO OCBOMJI YU€OHBIH MaTepua;

—  YMEET U3JI0KUTh €T0 CBOMMHU CIIOBAMHY;

— yMeEeT IPUMEHUTh TEOPETUUYECKUI MaTepuall Ha PAKTHUKE;

— TMPaBWIBHO U OOCTOSTENLHO OTBEUAET HA JIOTIOJHUTEIHHBIC BOTIPOCHI MIPETIOAaBATENS.

Ouenka «4» cTaBUTCSA, €CIIU yYalTUNCS:



— B OCHOBHOM YCBOWJI Y4€OHBIH MaTepHal, JOIyCKAaeT HE3HAUUTENbHbIC OLIMOKU TPHU €ro
U3JI0’)KEHUU CBOMMU CIIOBaMU;
— IPUMEHSET HU3YyYEHHBIH TEOPEeTHYECKU Marepuan Ha MpPaKkTUKE C HEOOJIbIIUMU
HETOYHOCTSIMU;
— IIpaBWJIBHO OTBEYAET Ha JIOTIOJHUTEIbHBIE BOIIPOCHI NIPENoJaBaTesl.
Ounenka «3» cTaBUTCS, €CIIU Y4aLUHCS:
— HE YCBOWJI CYILLECTBEHHYIO YacTh y4€OHOIO Marepuaa;
— JIONyCKaeT 3HAUMTEJIbHbIE OLIMOKU IPU €ro M3JI0KEHUH CBOMMHU CIOBaMHU, TPUMEHEHUU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX paloT;
— ¢;1a00 OTBEYAET Ha JIONOJIHUTEIbHBIE BOIIPOCHL.
Onenka «2» CTaBUTCS, €CIIU Y4alLUHCS:
— IIOYTH HE YCBOMJI y4eOHBII MaTepuar;
— HE MOJKET M3JIOKUTb €r0 CBOMMH CJIOBaMHU U MPUMEHUTH MPHU BBITIOTHEHUH MTPAKTHUECKUX
pabor;
— HE OTBEYaeT Ha OOJIBIIYIO YaCTh IONOJHUTENIBHBIX BOIPOCOB MpenoaBaresl.

2. MeToauueckue PECKOMECHAAIUH 10 OpraHu3anuu CaMOCTOATEIbHOM paﬁoTI)I CTyI€HTOB

B o6pazosarensaom mporiecce CIIO Beigensercs nBa BHAA CaMOCTOSITEIBLHON pabOTHI:
ayIUTOpHAsl — MOJl PyKOBOJCTBOM IMpeEIoJiaBaTelisi U BHeayqUTOpHas. TecHas B3aMMOCBSA3b ATHX
BUJIOB paloT mpeaycmarpuBaeT auddepeHunanuio U APPEKTUBHOCTb pE3YyAbTaTOB €€
BBINIOJTHEHUSI M 3aBHUCUT OT OpraHM3aliM, COJAEP)KaHUs, JOTMKM Yy4eOHOro mpoiiecca,
MEKIIPEAMETHBIX CBS3EH.

AynuTopHas camocTosTenbHas paboTa MO JAWCHUIUIMHE BBIMOJHSETCS Ha Y4eOHBIX
3aHSTUSX TOJ] HETIOCPEICTBEHHBIM PYKOBOACTBOM IpENoaBaTess U 10 ero 3a/laHulo.

BueaynutopHas camocTosiTenibHas pa0oTa BBIMOJHSETCS CTYIEHTOM IO  3aJlaHUI0
MpernoaaBaresi, Ho 0e3 ero HermoCcpPeACTBEHHOTO YYacTHsl.

OCHOBHBIMH BUJaMH CaMOCTOSITEIIbHOW pabOThI CTYIEHTOB 0€3 ydacTus MpernoaBaTeiei
SIBIISIFOTCSA:

— (opMHpOBaHHE U YCBOEHHUE COJIEPKaHUS KOHCIIEKTa TEOPETUUECKOr0 MaTepuana Ha Oasze
PEKOMEHJOBaHHOM mpenojaBareneM YydeOHOI nuTeparypbl, BKIIO4Yas HHGPOPMAIOHHBIE
oOpa3zoBaresbHbIE pecypchl (IUIaKTUYECKUe MaTepuaibl Onora mpernojaBaress, JEKTPOHHBIE
Y4eOHHKH, MIEKTPOHHBIC OMOIHOTEKH H JIp. );

— HamucaHue cOOOIICHHI;

— IMOJrOTOBKA K MPAKTUYECKUM 3aHSATHUSIM;

— BBINIOJHEHHUE JOMAIHUX 33JaHUA U MHIUBUIYAIbHBIX Pa0bOT MO OTIEIbHBIM TeMaM H
paszenam AUCLUUILIINHBI U T.]I.

TexHonorust opraHu3ali KOHTPOJS CaMOCTOSITENbHOM pabOThl CTYACHTOB BKJIIOUACT
THIATETBHBIA OTOOP CPEACTB KOHTPOJIS, OMPENEICHUE er0 3TANO0B, Pa3padOTKy MHAUBHUIYATbHBIX
(hopM KOHTPOJISL.

Jlna obecnieuenust 3hPEeKTUBHOCTH CaMOCTOSTENILHOM pabOThI CTY/IEHTOB HEOOXOIUMO:

— 000CHOBaHHO€ COYeTaHHe 0OBEMOB AyTUTOPHOUN U CAMOCTOSTEIILHON pabOThI;

— METOJIUYECKH MPaBUIILHO OPraHU30BaTh PadOTy CTY/IEHTA B ayAUTOPUH U BHE €€;

— o0ecreyeHue CTyleHTa HeOOXOAWMBIMH METOJUYECKUMHU MarepuajaMH ¢ IeJblo
IIPEBpAILEHUs NPOLecca CaMOCTOSTEIbHON paboThl B MPOLIECC TBOPUYECKHUIA;

—  HCIIOJIb30BaHHME METOJIOB aKTUBHOT'O M HHTEPAKTUBHOTO 00y4EHUs;

— KOHTpoJb 3a opranusauued u xogoM CPC wm mep, moowpsromux CTyIeHTa 3a €€
KaueCTBEHHOE BBINIOJHEHNUE;

— o0ecreyeHne METOAMYECKUMH pPa3paboTKaMM TeM JJsl CaMOCTOSTEIbHOIO H3Y4eHUs,
CMHMCKaMU PEKOMEH/I0BAHHOM JTUTEpaTyphl.

CocraBienue OIMOPHOI0 KOHCIEKTA



OnopHBIl KOHCHEKT — 3TO pa3BEpHYTHIM IUIAH MPEACTOSIIEr0 OTBETA CTYIEHTa Ha
TeopeTudyeckuii Bompoc. OH Mpu3BaH IOMOYb IOCJIEIOBATEIbHO W3JIOKUTH TEMY, a
IIPENOIABATENI0 — JIy4Ie IOHUMATh OTBET U CIEIUTH 3a JIOTUKOM OTBETA.

[IpaBunbHO COCTaBIICHHBIM ONOPHBIM KOHCIIEKT JIOJKEH COAEpP)KATh BCE TO, YTO B
IpoIecce OTBETAa CTYJICHT HaMEPeBaeTCsl paccka3arb. JDTO MOTYT OBITh YEpTeXH, rpadukw,
bopmynsl (ecu TpedyeTcsi, ¢ BEIBOAOM), POPMYITUPOBKH, OTIPEICTICHHS.

OcHoBHbBIE TPEOOBAHMS K CO/IEPKAHMIO ONIOPHOI0 KOHCIIEKTA:

1. [TosiHOTa — 3TO O3HAYAET, YTO B HEM JIOJDKHO OBITh OTPA’KEHO BCE COJCPIKAHUE
BOIIpOCA.
2. Jlornyecku 060CHOBaHHAS [TOCIIEOBATEIBHOCTD U3JI0KEHUSI.

OcHoBHbIE TPeOoBaHMs K (popMe 3anucu onopHOro koHcnekra (OK):
1. Jakoununoctb. OK gomkeH OBITh MMHUMAJILHBIM, YTOOBI €r0 MOJKHO OBLIO
BOCIIpou3BeCTH 3a 6-8 MuHyT. Ilo 00beMy OH JOKEH COCTaBIATh NMPUMEPHO OJIUH
TIOJIHBIN JIUCT.
2. CrpykrypHocTh. Bech MaTepuan JoKeH pacnosaraTbCsi MajbIMU JIOTHYECKUMU
OnokamMH, T.€. JOJDKEH COJEpXaTb HECKOJbKO OTAENbHBIX IIYHKTOB, O0O3HaY€HHBIX
HOMEpaMU WIN CTPOUYHBIMH MPOOEIIaMHU.
3. AKueHTupoBanue. Jlng mydmiero 3anoMuHaHWS OCHOBHOro cmsicia OK,
maBHyo ujero OK BbIIENAIOT paMKaMu pa3IMYHBIX I[BETOB, PA3IMYHBIM IIPUPTOM,
Pa3IMYHBIM PACIOJIOKEHHEM CJIOB (110 BEPTUKAIH, IO TUArOHaJN).

4. Yuupuxkanusa. Ilpu cocraBnenun OK  wcronb3yrorcst  onpenes€éHHbIE
ab0peBHaTyphl U YCIOBHBIE 3HAKH, YACTO TIOBTOPSIOLIUECS B KypCce JaHHOTO MpeaMeTa.
5. ABtoHomus. Kaxnpiii mansiii 0ok (ab3air), HapsAay € JOTHYECKOW CBS3BIO C

OCTQJIbHBIMH, JOJDKEH BbIpaXKaThb 3aKOHUYEHHYIO MBICIb, JOJIKEH OBbITh aKKypaTHO
odopmIieH (MMETh TPUBJICKATECITLHBIN BU/T).
6. OpurunanbHoctb. OK pomkeH ObITh OpuruHAJEH 1O (OpMe, CTPYKTYpE,
rpaduueckoMy HCIIOJNIHEHHUIO, Onarojapsi yeMy, oH Jyyiie coxpansercs B mamsaTu. OK
JOJOKEH OBITh HAMIAIHBIM U IOHSITHBIM HE TOJIbKO BaM, HO U mpernoaaBarenio.
7. B3aumocnasb. Texct OK gomkeH ObITh B3aMMOCBSI3aH ¢ TEKCTOM y4eOHHKA, YTO
TaK K€ BIIUAET Ha YCBOCHHE MaTepuaa.

IIpumepHBbIil MOPSAJAOK COCTABJIEHUS ONMOPHOI0 KOHCIEKTA:

1. [TepBuuHOE O3HAKOMJICHHE C MAaTEPHAIOM M3y4aeMOM TEMBI 10 TEKCTY YUEOHHKa,
KapTaM, JOTIOJTHUTEIBHOU JTUTEpaType.
2. Briznenenue raBHOTO B M3y4aeMOM MaTepualie, COCTABICHUE OOBIUHBIX KPATKHX
3aImmcei.
3. [TogGop ¥ HaHHOMY TEKCTY OIMOPHBIX CUTHAJIOB B BHUJIE OTIEIbHBIX CIIOB,
oTpeAeNEHHBIX 3HAKOB, TPA(UKOB, PUCYHKOB.
4, [IpoaymbiBaHHE CXeMaTHYECKOTO Croco0a KOJAWPOBAHUS 3HAHWUMN, UCIOJIB30BaHHE
paznuyHOTO mpudTa U T.1.
5. CocrapiieHHE OITIOPHOTO KOHCTICKTA.

KpuTtepuu onieHKH OMOPHOT0 KOHCIEKTA:
1. CooTBeTcTBHE KOHCIIEKTA COJEPIKAHUIO TEMBIL;
2. [IpaBunbHas CTPYKTYpUPOBAHHOCTH HHPOPMALINY;
3. Hannuue norudeckoil cBsi3u U3JI0)KEHHOH MH(POPMAILIUK;, COOTBETCTBUE
odopmiieHHs TpeOOBAHMIM; AKKYPaTHOCTh U TPAMOTHOCTH M3JI0KEHUS;
4, PaGora cgana B cpok.

Co3nanue npeseHTanui



Coznmanue MarepuaaoB MPE3CHTAUA — 3TO BHUJA CAMOCTOSATENHHOH PabOTHI
oOydJarommxcs IO CO3JaHHI0 HABIIHBIX HH()OPMAIIMOHHBIX IOCOOHIA, BBIMOJHEHHBIX C
MIOMOIIBIO0 MYJIBTUMEIMIHON KOMIIBIOTEPHOH nporpammsl PowerPoint.

[IpesenTtanuu roTOBATCS OOy4arOIMMCA B BHJE€ CJAlIOB C HCIOJIb30BAaHUEM
nporpamMmbl Microsoft Power Point.

Poib oOy4varorerocs:

— U3y4YUTh MaTepHualibl TEMBbI, BBIAEISAS ITIABHOE U BTOPOCTENIEHHOE;

— YCTAHOBUTb JIOTUYECKYIO CBSI3b MEXK/1Y JIEMEHTAMU TEMBI;

— MPENICTAaBUTh XapaKTEPUCTUKY MIEMEHTOB B KpaTKoil (popme;

— BBIOpaTh OMOPHBIE CHUTHAJIBI JUIsI AKIEHTHPOBAHHS IVIaBHOW WHGOPMALUH U OTOOpa3uTh B
CTpYyKType paboThl;

— o(opMUTH pabOTy ¥ MPETOCTABUTH K YCTAHOBIEHHOMY CPOKY.

Kpurepun onenku:

— COOTBETCTBHE COJIEPKAHUS TEME;

— IpaBWJIbHAS CTPYKTYPUPOBAHHOCTH HH(OPMALUY;

— HaJINYME JIOTUYECKOM CBS3U U3NI0KEHHON MH(POPMALINH;

— 3CTETUYHOCTh OPOPMIIEHUS, €T0 COOTBETCTBUE TPEOOBAHUSM;

— paboTa mpeacTaBlieHa B CPOK.

He pexomennyercs:

— Ieperpyxarhb cllaiii TEKCTOBOU MH(pOpMaIHei;

— UCTOJIb30BaTh OJIOKH CIIJIOIITHOTO TEKCTA;

— B HyMEPOBAaHHBIX U MApKUPOBAHHBIX CIIUCKAX UCIOJIb30BaTh YPOBEHb BIOKEHHUS IITy0XKe BYX;
— UCMOJIb30BaTh NEPEHOCHI CIIOB;

— UCMOJIb30BaTh HAKJIOHHOE U BEPTHKAILHOE PACIIONIOKEHHUE MOANUCEN U TEKCTOBBIX OJIOKOB;

— TEKCT claiijja He JOJDKEH IMOBTOPSTh TEKCT, KOTOPHIM MpPErnojaBaTesib MPOU3HOCHT BCIYX
(3pUTeNN MPOUYUTAIOT €ro ObICTpEE, YEM PACCKAXKET MPENoJaBarellb, U NOTEPSIOT UHTEPEC K €ro
CJIOBaM)

Kpurtepuu oneHuBaHus Npe3eHTALHU

Kpurtepuu ornieHnBaHus pe3eHTAIUN CKIAIBIBAIOTCS U3 TPEOOBAHUHN K UX CO3IAHMIO.

HaszBanue kpurepus O1ieHuBaeMbIe TapaMeTPhI
Tema npe3eHTanuu - COOTBETCTBHE TEMBI ITPOTPaMMe Y4eOHOTO IIpeIMeTa, pas3zeiia
Jnmakruaeckue U | - CoOOTBETCTBUE LIEJIENA ITIOCTABICHHON TEME

MCTOIHUYCCKHC e n |- HOCTI/I)KGHI/IG MOCTaBJICHHBIX IICJIeH U 3aJa4
3aaa4M NpEe3CHTaluu

Brinenenne ocHoBHbBIX uzel | - COOTBETCTBHE LIENISIM U 3a1a4aM

MIpe3eHTaluu - ConepxaHue yMO3aKIFOUeHHUI
- BbI3bIBaIOT JIM HHTEpEC Y ayIUTOPUU
Copnepxxanue - JloctoBepHasi uHpopmanusi 00 HCTOPUYECKUX CIpaBKax U

TCKYIIUX COOBITHAX

- Bce 3akmroueHus NOATBCPKACHBI 1O CTOBECPHBIMHU UCTOYHHNKAMU
- SI3BIK M3I0KEHUS Marepurajia NOHATCH ayJUTOPUU

- AKTyaJ'ILHOCTL, TOYHOCTD U ITOJIC3HOCTL COACPIKAHUA

[Mon6op wuHpopmanuu ans | - [padudeckue WITIOCTPALUU IS TPE3ECHTAIUH

CO3JIaHMs IIPOEKTa — | - Craructuka - JluarpaMmsl ¥ rpaduKu
IIPE3EHTaLuU - DKCIIEPTHBIE OLICHKH

- Pecypcel MaTepHeT

- [Ipumepsr

- CpaBHEHUA

- [{urate! U T.11.

Ilogaya marepuana mnpoekra | - XpoHoiuorus - IIpuopurer
— IIPE3CHTaluU - Tematnyeckas 1ocuen0BaTeIbHOCTh
- CTpyKTypa 1o NpHUHIUILY «IpobieMa-penieHne)




Jloruka u mepexonbl BoO | - OT BCTYIUIEHHS] K OCHOBHOM 4acTU

BpeMs MpOEKTa — | - OT 0J1HO¥ OCHOBHOM UeH (YacTh) K Jpyroi
IIpE3EHTaLuU - Ot oz1HOTO cnaifjia K Apyromy

- ['unepcceuliku
3aKiroueHue - SIpkoe BbICKa3bIBaHUE

- IEPEXO0/1 K 3aKITIOYEHUIO

- [ToBTOpEHNE OCHOBHBIX LEIEN U 3a7a4 BBICTYILICHUSA

- BriBoabl

- IlogBenenne NTOTOB

- KopoTkoe u 3anoMuHaromieecs: BbICKa3bIBAHUE B KOHIIE

Jln3aiiH npe3eHTanuu - lpudt (unraemMocTs)
- KoppekrHo nu BeiOpan 1Bet (¢pona, mpudra, 3arooBKOB)
- DNIeMEHThl aHUMAIIHU

TexHuueckas 4acThb - ' pammaruka
- [lopxonsamuii cioBapb
- Hayinume ommOOK MpaBOMMCaHUS U OTIEYATOK

OlleHKa «OTJIMYHO» CTAaBUTCS, €CIU: COJEp’KaHHWE pabOThl MOJHOCTHIO COOTBETCTBYET
TEeMe€; U3JIaraeTcs MOCeI0BaTEbHO; OTCYTCTBYIOT (paKTHUECKHUE OMIMOKH; paboTa BHITIOJIHEHA B
CPOK.

O1eHKa «XOpOII0Y» CTaBUTCS, €CIH: COACpkKaHWE PAaOOTHI B OCHOBHOM COOTBETCTBYET
TEME, UMCHOTC CAUMHNYHBIC (baKTquCKHe HETOYHOCTH, NMCKOTCS HEC3HAUUTCIIbHbIC HapymeHI/m
MO CTIEI0BATEILHOCTH B U3JIOKEHUU MBICIICH; pab0Ta BBHITIOJIHEHA B CPOK.

O1eHKa «yJ10BJIETBOPUTEJIbHO» CTaBUTCS, €CIIH: COJACp)KaHWE pabdOTHl B OCHOBHOM
COOTBETCTBYET T€ME; UMEIOTCS 3HAYUTEIIbHBbIC HAPYIICHHS MOCIECI0BAaTEILHOCTA B U3JIOKEHUHU
MBICJICH; TOMyIIeHbI 2-3 (PaKTHIeCKHe OIIHOKH.

Or11eHKa «HEYI0BJeTBOPUTEIbHO)» CTAaBUTCS, €CIIU TeMa HE PACKpHITA.

Co3nanme pedeparon

PedepupoBanue — 3T0 caMmocTosTeNbHAs TBOpYECKass paboTa CTY[ICHTa 10 TPEAMETY, B
KOTOpPOW Ha OCHOBAaHHMM KPATKOTO MUCHMEHHOTO M3JIOKEHHUS W OLIEHKU Pa3JIMYHBIX UCTOYHUKOB
MIPOBOJIUTCS CAMOCTOSTEIIEHOE UCCIICIOBAHHUE OIIPEACIICHHON TeMBI, TIPOOJIEMBI.
[TpusHaku pedepara:
a) pedepar He KOMUPYET JOCIOBHO COJICPKaHNE TIEPBOUCTOYHHUKA, & PEICTABISET COOOH HOBBIH
BTOPHYHBIA TEKCT, CO3/IaBacMbIii B pe3ylbTare CUCTEMaTH3alMd W OO0OOIIEHHUS MaTrepualia
MIEPBOUCTOYHHKA, €T0 aHATUTHKO-CHHTETHYECKOH 1epepaboTKH;
0) Oyay4ud BTOPUYHBIM TEKCTOM, pedepaT COCTaBISAETCS B COOTBETCTBUHM CO BCEMHU
TpeOOBaHUSAMU, NPEABABISIEMBIMH K CBS3aHHOMY BBICKA3bIBAHHUIO: TaK €My MPUCYIIH
CIICYIOIINE KAaTErOPHH:
— ONTUMAIILHOE COOTHOIIICHHE;
— 3aBEPIICHHOCTH (CMBICIIOBAs M YKaHPOBO-KOMITO3UIIHOHHAS );
B) misa pedepara orOupaercs nHPOpMaIs, OObEKTUBHO-IICHHAS JUIS BCEX YMTAIONIUX, a HE
TOJILKO JIJISl OJTHOTO aBTOPA;
r) aBTOp pedepara HE MOXKET IMMOJIb30BATHCS TOJBKO €My IOHSTHBIMH 3HAYKAMH, MMOMETKaMH,
COKpAIIEHUSIMHU.
Bunsl pedeparos.
B 3aBucumocTtH 0T KonmMuecTBa pedepupyeMblX HCTOUHUKOB BBIACISIOT CIEAYIONUE BUIbI
pedeparos:
a) MoHoTrpaduueckue (HamrcaHHbIe Ha OCHOBE OJHOTO HCTOYHUKA);
0) 0030pHBIE (CO3MaHHBIE Ha OCHOBE HECKOJBKUX HMCXOJHBIX TEKCTOB, OOBEIMHEHHBIX OO0IIei
TEMOH).
ITo Buay npeacraBneHHOM nHpOpMauu 1 crocoly e€ u3nokeHus pedeparsl IeNITCs Ha:



a) nH(popMaTuBHBIC, WIH pedepaThl-KOHCIIEKTHI, IOCTATOYHO TOJHO M3JIararolirue BCe OCHOBHBIC
II0JIO’KEHUS, I0KA3aTeNIbCTBA U BBIBO/BI MCXO/IHOTO TEKCTA;
0) MHAWKATUBHBIC, WIH pedepar-pe3toMe, KOTOPbIE MEePEUUCIISIOT JUIIb ITIaBHbIE TOJIOKEHUS U
BBIBOIBI 110 HUM 0€3 M3JI0KEHUS I0Ka3aTelbCTBA
Temsl pedeparos:
1. Ilepenaua, mpeoOpa3zoBaHue, XpaHEHHE U UCIIOIB30BaHUE HH(OPMAIIUU B TEXHHKE.
2. 5I3pIk  Kak cmoco® mpencrtaBieHUs WHPOpManuM, ABOMYHAS (opma TpPEACTABICHUS
nHpOpMaILnH, ee 0COOCHHOCTH U TPEUMYIIIECTBA.
3. [TpuHIMIBI IpeCTaBICHHS JAHHBIX ¥ KOMaH/I B KOMIIBIOTEPE.
4. TTpuHIMI aBTOMATHYECKOTO UCIIOIHEHUS IporpaMM B OBM.
5. OnepalroHHbIE CUCTEMBI.
6. [TocTpoeHue 1 UCTIONIE30BaHNE KOMIIBIOTEPHBIX MOJCTICH.
7. TenekOMMyHHUKAllUY, TEJIEKOMMYHUKALIMOHHBIE CETH DPA3JIMYHOIO THWIIA, WX HA3HAauY€HUE U
BO3MOKHOCTH.
8. MynbTiMeia TeXHOJIOTHH.
9. Madopmarnka B )KH3HH 0OIIECTBA.
10. Undopmanus B 0OIIEHUH JTFOICH.
11. Tlogxo/el K OLIEHKE KOJIMYeCcTBa HH(GOPMAIIHH.
12. Uctopus pazsutus IBM.
14. Knaccel coBpemeHHbIx DBM.
15. Bpennoe Bo3aeiicTBue koMmbioTepa. CrioCOOBI 3aIIUTHI.
16. CynepKoMIIBIOTEPHI U UX TPUMEHEHNE.
17. HoyTOyk — ycTpoicTBO 11 poheCcCUOHATBHOM NeATeTbHOCTH.
18. KapmaHHBIE IEPCOHATBHBIE KOMITBIOTEPHI.
19. OcHOBHBIE TUIIBI IPUHTEPOB.
20. Cxanepsl 1 MporpaMMHOE 00ecIiedeHIE pacIiO3HaBaHUsI CUMBOJIOB.
21. Cetp IHTEpHET M KHOCPIIPECTYIMHOCTD.
22. Kpunrrorpadusi.
23. KomnwrorepHas rpaduka Ha [[9BM.
24. WWW. HcTtopus co3manusi 1 COBPEMEHHOCT.
25. IIpoGnemMbl co31aHusi HCKYCCTBEHHOTO HHTEIIICKTA.
26. Hcnonb3oBanue UHTEpHET B MAPKETHUHTE.
27. llouck undopmanuu B Marepuer. Web-unnekco1, Web-karanoru.
28. CucTeMbl 3JIEKTPOHHBIX TUIATEkKEH, ITUPPOBBIC JCHBIH.
29. KoMmproTepHasi rpaMOTHOCTb U HHGOPMAIIMOHHAS KYJIBTYpa.
Kpurepun ouennBanus pedepara
Hanucanue pedeparuBHoil pabOThI cielyeT HayaTh ¢ U3JI0XKEHUS IJIaHa TEMbl, KOTOPBIii
00b14HO BKIItOUaeT 3-4 myHkTa. [1nan gomkeH ObITh JOTUYHO HU3JIOKEH, Pa3/eNbl IJIaHa B TEKCTE
o0si3arenbHO BbIAemseTcs. [lnan o0s3aTenbHO T0JKEH BKIIOYaTh B ce0sl BBECHHUE U 3aKITIOUCHUE.
Bo BBemeHuu GopmynmupyroTcs akTyaldbHOCTb, 1€ M 3ajadu pedepara; B OCHOBHOM
YacTU pAacCMaTPHUBAIOTCS TEOPETUYECKUE TMpOoOJIeMbl TEeMbl M TPAKTUKA pealu3alud B
COBPEMEHHBIX TMOJIUTUYECKUX, SKOHOMUYECKHMX M COLHMAJIbHBIX YCIOBHUSX; B 3aKIIOYCHHUH
MOJIBOJIATCS. OCHOBHBIE UTOTH, BHICKA3bIBAIOTCS BBIBOABI U MPETIOKECHHSL.
Pedepar 3aBepiaeTcs ciuckoM UCIOIB30BAHHOM JTUTEPATYPHI.
3ajauM CTyJIeHTa IPU HAIMCAaHUK pedepara 3aKIIoyaroTcs B CIEAYIOIIEM:
1. JOrMYHO U MO CYLIECTBY U3JIOKUThH BOTIPOCHI IJIAHA;
2. 4YeTko c(opMUpPOBaTH MBICIH, NOCIEIOBATENBHO M SICHO U3JIOKUTh Marepua,
IIPaBWJIBHO MCIIOJIb30BATh TEPMUHBI U TIOHATUS;
3. moka3aTh YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS Ha IIPAKTHUKE;
4. mokazarp 3HaHUE MaTepHaja, PEKOMEHI0BAHHOIO 110 TEME.
PaboTa, B KOTOpOil TOCIOBHO MepEenHCaHbl TEKCT yYeOHNKA, TOCOOUS WM aHaJOTMYHas
paboTa, 3aIMIIeHHas paHee JPYrUuM CTYIeHTOM, He OILIEHHBAETCs, a TEMa 3aMEHSETCSl Ha HOBYIO.



HeobOxomumo coOmrogate cpoku W mpaBwia odopmiieHust pedepara. Ilman paGoTsr
COCTaBIISICTCS Ha OCHOBE MPOrpaMMbl Kypca. Pabora poipkHa OBITH MOIIMCAaHA W JIATUPOBAHA,
CTpaHUIIBI IPOHYMEPOBAHBI; B KOHIIE Pa0OThI JAETCS CIIMCOK MCIIOIb3yeMOMN JIUTEPATYPHI.

O6wem pedepara nomkeH ObITH HE MeHee 12-18 cTp. MalIMHOMMMCHOTO TeKCTa (aHAJIOT —
koMIbrOTepHBIN TekeT Time New Roman, pasmep mpudra 14 depe3 montopa WHTEpBaia),
BKJIrO4as THT}UIBHBIﬁ JIUCT.

OreHKa «OTJMYHO» BBICTABISCTCS, €CIM paboTa CTYACHTAa HalmKCaHa T'PaMOTHBIM
HAy4HBIM SI3BIKOM, MUMEET YETKYI0 CTPYKTYPY W JIOTMKY H3JIOKCHUS, TOYKA 3PCHUSA CTYACHTA
000CHOBaHa, B pabOTe MPUCYTCTBYIOT CCHUIKM Ha JIMTEPATYpy W HOPMATHBHO-IIPABOBBIC AKTHI,
MHEHHsI M3BECTHBIX YU€HBIX B MaHHOW oOmactu. CTyneHT paboTe BBIIBUTAET HOBBIE HJACU U
TPAKTOBKH, JIEMOHCTPHUPYET CIIOCOOHOCTh aHAIIM3UPOBATh MaTepHall.

O1lcHKa «XOPOII0» BBICTABISCTCSA, €CIM paboTa CTYACHTAa HAMWCaHa TPaMOTHBIM
HAay4HBIM SI3BIKOM, MUMEET YETKYI0 CTPYKTYPY W JIOTUKY H3JIOKEHUs, TOYKA 3PEHUS CTYIEHTa
000cHOBaHa, B paboTe NMPUCYTCTBYIOT CCBUIKM Ha JIMUTEPATypy M HOPMATHUBHO-TPABOBBIE AKTHI,
MHEHUS U3BECTHBIX YUEHBIX B IaHHOM 00JIaCTH.

OHCHKa «YAOBJIETBOPUTECJIBbHO> BBICTABIACTCA, C€CJIM CTYACHT BBIIIOJHUII 3adaHHuC,
OJIHAKO HE TPOJCMOHCTPUPOBAJ CIIOCOOHOCTh K HAYYHOMY aHAJIM3y, HE BBICKA3bIBal B paboTe
CBOETO MHEHHS, IOMYCTHIT OIUOKH B JIOTHYECKOM 000CHOBAaHHUHU CBOETO OTBETA.

Ol1leHKa «HEYIOBJIE€TBOPHTEILHO» BBICTABISCTCS, €CIIM CTYICHT HE BBIMOJHII 33JaHuE,
WJIN BBIIIOJIHUIJI €T0 q)OpMaIII)HO, OTBECTHUJI Ha 3a)]aHHBII\/'I BOIIPOC, IMPHU 3TOM HE CCBUIAJICA Ha
MHEHUs YYEHBIX, HE TPAKTOBAJ JINTEPATYPY U HOPMATUBHO-IIPABOBHIC AKTHI, HE BBICKA3bIBAJ
CBOEr0 MHEHUS, HE MPOSIBUJ CIIOCOOHOCTh K aHaJM3y, TO €CTh B IEJIOM Ielb pedepara He
JTOCTUTHYTA.

HpuMeHe}me AKTUBHBIX U HHTCPAKTHBHBIX TEXHOJIOTHIi

VY4eOHpIl Tporiecc Mo y4eOHOW JMCIMIUIMHE C HMCIOJb30BAaHHEM KaK TPaAUIIMOHHBIX
(TpakTHYeCcKue 3aHATHSA, JJaOopaTopHbIe PabOTHI B CHEIUMATM3UPOBAHHBIX KaOWHETaX, paboTa B
OnOIMOTeKaxX W T. 1.), TaK U WHHOBAIIMOHHBIX (MCIIOJIH30BAHUE MYJIBTUMEIHNHBIX CPEJICTB,
WHTEpPaKTUBHOE 0Oy4eHue, paboTa B ceTr MIHTEepHET, AeTOBbIE UTPHI U T. 11.) GOPM U TEXHOJIOTHUMA
o0pazoBaHwMsl.

Peanu3zanusi KOMIETEHTHOCTHOTO MOAX0/a MPEAyCMaTPUBaET IIUPOKOE UCTOIb30BaHHUE B
y4eOHOM Ipoliecce aKTUBHBIX M WHTEPAKTUBHBIX ()OpPM NPOBEACHUS 3aHITUN (IEIOBBIX W
POJIEBBIX TP, pa300pOB KOHKPETHHIX CHUTYallMil) B COUYETAHWU C BHEAYTUTOPHOU paboToi C
1enbio GOPMUPOBAHUS U Pa3BUTHS MTPO(eCcCHOHANBHBIX HABBIKOB 00yJarOMINXCS.

3. MeTonnuyeckue peKOMeHIAUM 10 OLleHKe M KOHTPOJII0 3HAHUI CTYIeHTOB

3.1 Kputepun o11eHKH BHINOJHEHUSI MPAKTHYECKOT0 3aJaHMSI.

O1eHKa «OTJIMYHOY» BBICTABISICTCS CTYICHTY, €CIM OH IITyOOKO, OCMBICIICHHO, B MTOJTHOM
o0beMe yCBOWII MPOTPAMMHBII MaTepHall, H3JIaraeT e€ro Ha BHICOKOM HAyYHOM YPOBHE, M3Y4UMWII
00s13aTEeNIbHYI0 M JIOTIOJHHUTEIBHYIO JIMTEPATYpy; 3HACT OIpEIeNICHHs IMOHITHH W3 001acTh
WH(POPMATUKU, MOXKET YCTAHABIMBATH MPUYNHHO-CIICACTBEHHBIC CBSI3M MEXKIy HHUMH, a TaKXKe
CIOCOOCH TPUMEHSTh WX B TPAKTHUYECKOW JCSATEIBHOCTH; YMEET TBOPYECKH IPHMEHSTh
TEOPETHUYECKUE 3HAHUS B TPOIIECCE CO3MAHMS AIEKTPOHHBIX JOKYMEHTOB; CTYIACHT BBIOJHUI
3aJ]aHie TOJIHOCTBIO 32 OTBEIACHHOE BPEMs; HCIIOJIb30Baj PALMOHAIBHBIC CIIOCOOBI PEIICHHS
MOCTAaBJICHHBIX 33/1a4.

OrneHkKa «XOpOIL0» BBICTABISETCS CTYACHTY, €CIU OH IOJIHO PacKPBIBAET COJEp>KaHUE
yuyeOHOro Marepuaia B 00beMe, MPEAYCMOTPEHHOM MPOTpaMMOM, HU3y4HII 00s3aTelbHYIO
JTUTEpaTypy MO Kypcy; 3HAET OMpeneieHHs u3 o0nacTd MHPOPMATUKA U HH(DOPMAIMOHHBIX
TEXHOJIOTHI{; yMEET yBS3aTh TEOPHIO U MPAKTUKY B XOJI€ pa3paObOTKU NMEKTPOHHBIX JOKYMEHTOB;
JOMYCTUNT HE3HAYUTENbHbIE HETOYHOCTH TpU M3JIOKEHWH MaTepuaia, He MCKaKalolue
COJIep’KaHUE OTBETa MO CYHIECTBY TEOPETHYECKOTO BOMPOCA; MOTYT OBITH JOMyIIeHbl 1-2
HETOYHOCTH WM HE3HAYUTEJbHbIE OIIMOKM TPHU BHINIOJHEHHH TMPAKTUYECKOTO 3a/IaHus,
WCIPABIEHHBIEC CTYIEHTOM C MMOMOIIBIO MPETOAABATENS; CTYACHT BBITIOIHUI 33/IaHUE TTOHOCTHIO
3a OTBEAECHHOE BpEeMsl.



OneHka «yIOBJIETBOPHTEJBbHO» BBICTABISIETCS CTYACHTY, €CIM JaH HEI0CTAaTOYHO
IOJIHBIA W HEJAOCTAaTO4YHO pPAa3BEPHYTBIM OTBET HA TEOPETUYECKUM BOIIPOC; JIOTMKA U
[IOCJIE0BATEIbHOCTh M3JI0KEHUS MMEIOT HapylIEHUs; JONYIIEHbl OMIMOKM B PpacKpbITUU
NOHATUH, YNOTPEeOJIEHUH TEPMHUHOB; CTYIEHT HE CHOCOOEH CaMOCTOSITENBHO BBIJICIUTh
CYIIECTBEHHbIE U HECYILIECTBEHHbIE NPU3HAKU U NPUUYMHHO-CIICACTBEHHBIE CBS3U; JOIYIIEHbI
rpyOble OMMOKK MPH BBITIOJIHEHUH MPAKTUYECKOTO 3a/IaHMs; 3a/laHIE BBITIOJHEHO B 00bEMe HE
meHee 60%.

OneHka «HeYI0BJIeTBOPUTEIbHO»  BBICTABISIETCS  CTYIEHTY, €CIIM OTBET Ha
TEOPETUYECKUN BOMPOC MPEACTaBISET COOOW pPAa3pO3HEHHBIE 3HAHUS C CYLIECTBEHHBIMHU
OMMOKaMU TI0 TEOPETUYECKOMY BOIPOCY, NMPHUCYTCTBYIOT (ParMEHTApHOCTh, HEIOTHUYHOCTh
U3JIOKEHUS; CTYIEHT HE OCO3HAeT CBS3b OOCY)XJaeMOro BOIpOca C JAPYrUMH OOBEKTaMu
JTMCUUIUIAHBL, TEPMUHOIOTHS HHPOPMATHKH HE HCIOIB3YEeTCS; JOTIOJHUTEIbHBIC H YTOYHSFOIINE
BOIIPOCHI MpENnoAaBareisi He MPUBOJAT K KOPPEKIMH OTBETa CTYACHTA; MPAKTHUYECKOE 3a/laHue
BBITIOJIHEHO B 00beMe MeHee 60%, T0omyIeHbl TpyOble OMUOKH.

3.2 Kputepuu olleHKH YCTHOIO OTBETA CTYAeHTa

OtmeTKkol "OTJIMYHO" OLIEHUMBAETCS OTBET, KOTOPBIM IOKAa3bIBAE€T IMPOYHBIE 3HAHUS
OCHOBHBIX IpPOLECCOB H3y4aeMOW NpPEeIMETHON 00JIacTH, OTIMYaeTcsd IITYOMHON M IOJIHOTOM
PacKpbITUSl TEMBbI; BJIAJICHHME TEPMUHOJOTHYECKUM allllaparoM; yMEHUE OOBACHATH CYIHOCThb
SIBIGHUH, MPOLIECCOB, COOBITHI, AenaTh BHIBOABI M OOOOLIEHUS, JaBaTh apryMEHTHPOBAaHHbBIE
OTBETHI, MPUBOJUTH MPUMEPHI; CBOOOHOE BiaJieHHE MOHOJIOTMUYECKOM pedblo, JIOTMYHOCTh U
MOCJIEI0BATENbHOCTh OTBETA.

OtmeTkoit "Xopomio" oOlleHMBaeTCs OTBET, OOHApYXUBAIOUIMI MpPOYHBIE 3HAHUS
OCHOBHBIX MPOLECCOB H3y4aeMOW MpPEeIMETHON 0O0/IacTH, OTIUYaeTcs IITYOMHON M IMOJIHOTOM
PacKpbITUSl TEMBbI; BJIaJICHHE TEPMUHOJOTUYECKUM allaparoM; yMeHUE OObSCHATH CYIIHOCTb
SIBIGHUH, MPOLIECCOB, COOBITHI, AenaTh BBIBOABI M OOOOILIEHUS, JaBaTh apryMEHTHpPOBAaHHbBIE
OTBETHI, IPUBOJUTH NPUMEPHI; CBOOOJHOE BIaJ€HHE MOHOJIOTMYECKOM peublo, JOIMYHOCTh U
IIOCJIEN0BATENBHOCTD OTBeTA. OIHAKO TOIYCKAETCsl OJJHA - JBE€ HETOYHOCTH B OTBETE.

OtMmeTkoil  "ynOBJIETBOPUTEJIBHO" OLICHUMBAETCS OTBET, CBUJICTEIbCTBYIOIIMN B
OCHOBHOM O 3HaHMU TMPOIECCOB HM3y4aeMOH TPEIMETHOW O00JacTH, OTIUYAIOIIUICS
HEIOCTAaTOYHOHN MTyOMHOM U MOJHOTON PACKPBITUS TEMBI; 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH;
cy1ab0o c(OpMHPOBAHHBIMU HAaBBIKAMU aHAIN3a SIBICHUM, IPOLIECCOB, HEIOCTATOYHBIM YMEHHEM
JlaBaTh apryMEHTHPOBAaHHbIE OTBEThl U IPHUBOIUTH IPUMEPHI; HEJOCTATOYHO CBOOOIHBIM
BIAJICHUEM MOHOJIOTHYECKOW PpEYbl0, JIOTMYHOCTBIO M IIOCJIEHNOBATENBHOCTBIO  OTBETA.
JloImycKkaeTcst HECKOJIbKO OLIMOOK B COJICpKaHUU OTBETA.

OTtMeTkOl "Hey10BJIeTBOPUTEIbHO'" OIICHUBACTCS OTBET, OOHAPY)KUBAIOIIUN HE3HAHUE
IIPOLIECCOB M3y4aeMOH MpeaMeTHON 00JIaCTH, OTIIMYAIOUINIC HENTYOOKMM PacKpbITUEM TEMBI;
HE3HAaHHUEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMU aHAJIN3a SBJICHUM,
IIPOLIECCOB; HEYMEHHEM J[aBaTh  APTYMEHTHUPOBAHHbIE OTBETHl, CJIa0bIM  BJIaJCHUEM
MOHOJIOTHYECKON pPEYbl0, OTCYTCTBHEM JIOTUYHOCTH M IOCJIENOBarelbHOCTU. JlomycKarorces
Cepbe3HbIE OINOKH B COJICPHKAHUU OTBETA.

3.3 Kpurepuu oeHKH COO0IEeHM i

OneHka «OTJAMYHO» - 0003HaueHa mpobiema U 000CHOBaHA €€ aKTyalbHOCTb, CIeNIaH
KpaTKUM aHamu3 pa3MuHbIX TOYEK 3pEHHs Ha paccMarpuBaeMylo MpoOieMy M JIOTHYHO
U3NI0KEHAa COOCTBEHHAsI MO3ULIMA, CHOPMYIHPOBAHBI BBIBOJBI, TE€Ma PACKPBITA IOJHOCTHIO,
BBIZIEpKAH O0BEM, COOIMIONEHBI TPeOOBaHWs K BHEMIHEMY OGOPMIICHHIO, JaHbl MpPaBUILHBIC
OTBETHI HA JOTIOJHUTEIbHBIE BOIIPOCHI.

OreHka «X0poII0» — OCHOBHBIE TPEOOBaHMSI K COOOIIECHUIO U €r0 3alUTE BBHITOIHEHBI,
HO TpHU 3TOM JOMYIIEHbl HEAOYETH. B YacTHOCTH, HMMEIOTCA HETOYHOCTH B U3JIOKEHUU
MaTepuana; OTCYTCTBYET JIOTHYECKasl TIOCIIEA0BATEIbHOCTh B CYXKACHUSX; HE BBIAECPKAH 00bEM
COOOIIIEHHUS; UMEIOTCS YITYIICHHUs] B OOPMIICHHH; HA JOTMOJIHUTEIbHBIE BOMPOCHI MIPH 3aIUTE
JTaHBI HETIOJHBIEC OTBETHI.



OneHka «yAOBJIETBOPHTEJBHO» — HMEIOTCA CYHUIECTBEHHBIE OTCTYIUIEHHS OT
TpeOoBaHuil. B yacTHOCTH: TeMa OCBeIleHa JIMIIb YaCTUYHO; JIOMYIICHbI (PAKTUYECKHE OIINOKU
B COZEpKaHUM COOOLIEHUSI WM NPU OTBETE HA JIOMOJIHUTEIbHBIE BOIIPOCHI; BO BPEMSI 3AILUTHI
OTCYTCTBYET BBIBOJL.

OrneHka «HeyI0BJIeTBOPUTEIbHO» — TeMa COOOIIEHUS HE PAaCKphITa, 0OHAPYKUBACTCS
CYIIECTBEHHOE HETOHUMAHUE ITPOOIIEMBI.

KpuTtepuu onieHKH TeCTOBBIX 3aaHMit
[TporeHT BoimonHeHus 3aaanus / OTMeTKa:
90 -100%% - oTnu4HO

80-89 %% - xoporio

66-79%% - ymoBIETBOPHUTEIHHO

MeHee 66% - HEeyJIOBIETBOPUTEIHLHO

4. PexoMeHIa1lUM 110 MPOBEAEHMIO IK3aMeHAa
Ox3amen no aucturuinHe [1J1.02 Mudopmaruka mpoBOAUTCS B CIAEAYIOMIEM MOPSIKE:
MPAKTUYECKYI0 YacTh 3a/IaHUsl CTYICHTHI BBITMIOJIHSIIOT HA KOMITBIOTEPE, COXPAHSIOT B (aili ¢
YKa3aHHBIM UMEHEM, ITPEI0CTABIIAIOT BHIMOJHEHHYIO pab0Ty Ha MPOBEPKY MPETOAABATEIIO.
[IpakTrueckue 3aganus SK3aMeHa 0XBaTHIBAIOT Mareprai BCEX pas/ieioB AUCITUTLIMHEI.

7. ClIMCOK JTUTEepaTypPbl

OCHOBHBbIEC MICTOYHUKM:

1. Amumos . A., Komsrua FO.M., Cunopos FO.B. u ap. Anrebpa u Hayasia MaTreMaTHIeCKOTO
ananu3a. 10-11 kmaccel yaeOHHK 171 00111€00pa30BaTeIbHBIX YUPEIKICHUH: 0a30BbIN yPOBEHD —
M.: IIpocBemenue, 2010. — 464 c.

2. J1.C. AranacsH, B.®. byry3os, C.b. Kagomies u np. I'eomerpus. 10-11 knaccer: yueo.
[TocoOue: 6a30BbIi U MpodUILHBIN ypoBHH -18¢ u3n. — M.: [Ipocsemienue, 2011

3. H.B. boromonos, Ilpaktuueckue 3aHATHS 0 MaTeMaTHKE, Y4€OHOE MMOCOOHME Il CPETHUX
npodeccroHaNbHBIX YUeOHBIX 3aBeficHu — M.: Bricmias mikomna, 2008. — 495 c.

4. Conoseitunk N.JI., Jlucnukun B.T. COopHUK 3a/1a4 110 MaTeMaTHKE C PEIICHUSMH IS
TexHukyMoB — M.: OO0 «M3narensckuit jom «OHUKC 21 Bek»: OO0 «M3parenbctBo «Mup u
oOpasoBanmue», 2003. — 464 c.

JlomoTHUTEIbHbIE HCTOYHUKM

5. Mopakouy A.I. Anrebpa u Hadana ananu3a. 10-11 k1. B ayx wactax.U.1: Yue6. mist
o011eo00pa3oBaTeNbHBIX yupexkaeHuid. — 4-e uza. — M.: Muemo3suna, 2010

6. MopnkoBuu A.I. Anrebpa u Hadana ananu3za. 10-11 k1. B aByx wactsax.U.2: 3agaunuk uist
o011eo0pa3oBaTeNbHbIX YUpeKaeHu. — 4-e uza. — M. Muemosuna, 2010

7. Konmoropos A.H., Anrebpa u Hauana anaim3a. 10-11 k1. YaeGHoe mocobue st
o0m1eo0pa3oBaTeNbHBIX yupexaeHuil. — 3-¢ u3a. — M.: [Ipocsemienue, 2007

HNuTepHeT-pecypcebl:

1. Caiit MockoBCKOro ILI€HTpa HEMpepbIBHOIO Maremarnieckoro oopazoBanus (MLIHMO)
[DnexrpoHHsIi pecype] -http://www.mccme.ru

2.Caiit Allmath.ru — Bcst MaTematika B OJTHOM MecTe [ DIEKTPOHHBIN pecypc]-
http://www.allmath.ru

3.Mero/uKa mpernoiaBaHus MaTeMaTHKe [ DIeKTpoHHbIH pecype]-http://www. methmath.chat.ru
4 I'paduxu pyHkumii [DnaekTpoHHbIH pecype]- http://www.graphfunk.narod.ru

5. «@enepanbHbIiA TOCYIapPCTBEHHBIN 00pa30BaTeIbHBINA CTaHAAPT [ DNEKTPOHHBIN pecypc]-
http://standart. Edu.ru./catachment. Aspx? Catalog 1d=223
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