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1. OBIIASI XAPAKTEPUCTUKA MTPOTPAMMBI YUEBHO
T CTUTLIAHBI

1.1. O6aacTh NpUMEHEHUs POTrPaAMMBbI

IMporpamma mucuumuasl O/1.01.03 Marematuka u MHPOpPMATHKa NpeAHA3HAYCHA IS
W3ydeHHUs: OOIIECTBO3HAHMSA B MNPOEeCcCHOHATBHBIX oOpa3oBaTenbHbIX opranuzanmsax CIIO,
peam3yronux 00pa30BaTeNbHYI0 TpOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B Mpeaenax
OCBOCHHSI OCHOBHOM mpodeccronanbHoi oopazoBaTenbHoM mporpammbl CITO (OITOIT CITO) Ha
6a3e OCHOBHOT'O 00I1Iero 00pa30BaHMs IIPH MOATOTOBKE CHEIMATINCTOB CPETHETO 3BEHA.

[Iporpamma yuebnoi nucuumamabl O/1.01.03 Maremaruka u nHpopmaTrka paspadboTaHa
Ha ocHoBe TpeOoBanuii PI'OC CIIO, mnpeabsBISIEMBIX K CTPYKTYpe, COJCPKAHUIO H
pe3yabpTaTaM ocBoeHus obiieodpazoBarenbHoi yueonon nucuumunabl OJ[.01.03 MartemaTtuka u
uHpopmatuka B uactu peammzauun PIOC COO B mpenenax OCBOCHHS OCHOBHOM
npodeccuonanibHON obOpazoBarensHOl mporpammbl CITIO (OITOIT CITO) nHa 6a3e OCHOBHOTO
obmero obpazoBanusi ¢ yaeroM TpeboBanuii ®I'OC k momydaemoil CHEIUAIBHOCTH CPEIHErO
poeCCHOHAIBHOTO 00pa30BaHUS.

[Iporpamma yuebnoit muctumauael OJ].01.03 Martematnka u uHpOpMaTHKa SBISETCS
YaCThI0O OCHOBHOM MpodecCHOHATBHON 00pa3oBaTeibHOi mporpaMMbl B cooTBeTcTBHH ¢ OI'OC
CIIO no crnenumansHoctu 51.02.01 Hapoanoe xynokecTBEHHOE TBOPUYECTBO (110 BUIaM).

1.2. MecTto yueOHO# nucuiiniabl B cTpykrype IIICC3
VYyebnas mucummumnaa OJ[.01.03 Marematuka u wuHpOpMATHKA SBISETCS ydeOHOM
JTUCITUTLIMNHON 00111e00pa30oBaTeIbHOTO Y4EOHOTO ITUKJIA.

1.3. llean u 3aga4u JUCHUTIMHBI,

TpeOOBaHUs K Pe3yJbTaTaM OCBOCHHUSA TUCHHUILIMHBI
Pa6ouast mporpamma nucuumummasl OJ1.01.03. MaTtemaTuka u nHGOpMaTUKa OpPHUEHTHPOBAHA HA
JOCTHUKEHUE CIEAYIOIIUX LeJIeH:

e (dopMmHupoBaHHE Yy OOYYaIOMUXCA TMPEACTABICHUH O poOJM HMHPOPMATUKU U
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT) B coBpemMeHHOM o00IecTBe,
MOHMMAaHUE OCHOB IPABOBBIX ACMEKTOB HCIOJIb30BAHUS KOMIBIOTEPHBIX MPOrpPaMM U
pabotsl B HTEpHETE;

e (QopmupoBaHue y OOydYaIOIIMXCS YMEHUN OCYIIECTBISATH IOMCK M HCIIOJIb30BAHHE
nHpopmaruu, HEoOXomuMon miisi 3(PGEKTHBHOTO BBIMOTHEHUS MPOheCcCHOHATBHBIX
3a/a4, mpo(ecCnoHAbHOTO ¥ TUYHOCTHOTO Pa3BUTHS;

e (hopMHupOBaHKE Y 00YUAIOMINXCS YMEHUN MPUMEHSTh, aHATM3UPOBATh, TPEOOPa30BLIBATh
MH(OPMaLlMOHHBIE MOJIETH pealbHBIX OOBEKTOB M TMPOIECCOB, MCIOIB3YS MPHU 3TOM
HKT, B TOM unciie Ipyu U3Yy4EeHUH JPYTUX AUCLUILINH;

® pa3BUTHE Yy OOy4alOUIMXCsl TI03HABATEIbHBIX HMHTEPECOB, WHTEUIEKTYAIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH MyTeM OCBOEHHUS U MCIIOIb30BAaHUS METOJJOB MHPOPMATHUKU U
cpenctB UKT npu u3ydeHH# pa3indHbIX y4eOHBIX MPEAMETOB;

e npuoOpeTeHrne 00y4aIUMHUCS ONbITA UCIOIB30BaHUS HH()OPMALIMOHHBIX TEXHOJIOTUHN B
WHIUBUIYAIbHOW W KOJUICKTUBHOM y4eOHOW © TIIO3HABaTEIbHOW, B TOM YHCIIE
MIPOEKTHOM, IEATENBHOCTH;

e npuoOpeTeHHEe OOYYarONUMHUCA 3HAHUM OJTHYECKHX AacCTleKTOB HMH(POPMAIIMOHHON
NEeSTENIbHOCTH U HMH(OPMALMOHHBIX KOMMYHHMKAIUN B TJI00AIbHBIX CETSIX; OCO3HAHHE
OTBETCTBEHHOCTH  JIIOJICH, BOBJICUEHHBIX B  CO3JaHUE W  HUCIOJIH30BaHUE
MH(OPMALIMOHHBIX CHCTEM, PACIPOCTPaHEHUE U UCII0JIb30BaHUE NH(OPMALINH;

e BiajcHHe MHGOPMAIMOHHON KYJIBTYPOH, CIOCOOHOCTHIO aHAIU3UPOBATH M OIICHWBATH
MH(GOPMALIMI0 C HCIONb30BaHHEM HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
CPEICTB 00Pa30BATEIBHBIX U COLUATBHBIX KOMMYHHKAITUH;



e oOecrnieyeHHe CHOPMHUPOBAHHOCTH TMPEJCTABICHUI O COLMAIBHBIX, KYJIbTYpPHBIX |
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

e oOecrnieyeHre CHOPMUPOBAHHOCTHU JIOTUYECKOT 0, ATTOPUTMHUYECKOTO U MATEMATUYECKOTO
MBILLUICHHUS;

e oOecrieueHne CcGHOPMHUPOBAHHOCTH YMEHHUH MPUMEHSATh IMOJYYEHHbIE 3HAHUS MIpU
pEeLIEHUH Pa3InYHbIX 33/a4;

e oOecrnieyeHHe CGHOPMHPOBAHHOCTU MPEACTABIEHUH O MaTeMaTUKEe Kak YacTH
00111€4eNI0BEYECKON KYJIbTYPhl, YHUBEPCAILHOM SI3bIKE HAYKH, II03BOJISIONIEM OIHUCHIBATD
Y U3y4aTh pPEaJIbHbBIE IPOLIECCHI U SIBJICHUS.

B pe3ynbraTe 0CBOCHMS NUCHUIUIMHBI 00yYaIONIHIICs TOJKEH 3HATH:
3HATH:
3.1. TemaTuyeckuii MaTepuall Kypca;
3.2. OCHOBHBIE TEXHOJIOTHH CO3/1aHUs, peIaKTUPOBaHMs, O(POPMIICHHS, COXPAaHEHUS, Tepelaun
MH(OPMALIMOHHBIX MTPOLIECCOB PA3IUYHBIX TUIIOB C IIOMOIIBIO COBPEMEHHBIX MTPOTrPAMMHBIX
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAITHOHHBIX TEXHOJIOTHIA,
3.3. Haznauenne u BuUIbI WH()OPMAIMOHHBIX MOJENEH, ONMUCHIBAIOIIMX pealbHbIe OOBEKTH U
IIPOLIECCHI;
3.4. HaznaueHust 1 QyHKIIMN OTIEPAIIMOHHBIX CHCTEM;
B pesynbrare 0OCBOCHUS AUCHUILTUHBI 00YYaIOIIUIICS JOJIZKEH YMeTh!

V.1. TlpoBoauTh TOXIECTBEHHBIE MPEOOpPa30BaHMs HPPAIMOHAIBHBIX, ITOKA3aTEIIbHBIX,
norapu(pMHUECKUX ¥ TPUTOHOMETPHUUECKHUX BBIPAKCHHUIA,
V.2. Pemarp wuppanuoHanabHBIC, JOTapu(OMHUYECKHE W TPUTOHOMETPUUYECKHE YpPaBHECHHS |
HEPABEHCTBA; PeIllaTh CUCTEMbl ypaBHEHUH N3y4YEeHHBIMH METO/IaMU;
V.3. Crpouth rpaduku s1eMeHTapHBIX (DYHKIHH W MPOBOAUTH MpeoOpa3oBaHUsi rpaduKoB,
UCIIOJIb3Ys U3YUEHHBIE METO/IbI;
V.4. [IpuMeHsTh anmapaT MaTEMAaTHYECKOI0 aHAJIN3a K PEIICHUIO 3a]1ay4;
V.5. IlpuMeHSATH OCHOBHBIE METOABI T'eOMETpUu (IMPOEKTHPOBAaHUS, NpeoOpa3oBaHUi,
BEKTOPHBIN, KOOPJUHATHBIN ) K PEIICHUIO 3a7a4;
VY.6. OnepupoBaTh pa3TUIHBIMU BUAAMHA HH()OPMAIIMOHHBIX OOBEKTOB, B TOM YHCIIE C TOMOIIBIO
KOMIIBIOTEPA, COOTHOCUTD MOJIyYE€HHBIE PE3YJIbTAThl C peaJIbHbIMU 00BEKTAMU;
VY.7. Pacnio3HaBaTh ¥ ONMUCHIBaTh WH(OOPMALMOHHBIE TPOIECCH B COLUATBHBIX, OMOIOTHIECKUX
U TEXHUYECKUX CUCTEMAX;
V.8. Hcnonwp3oBaTh TOTOBBIE HH(DOPMAIMOHHBIE MOJIENH, OIICHHBATh WX COOTBETCTBUE
pealbHOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;
¥.9. OuenuBaTh 10CTOBEPHOCTh MH(OPMAIIIH, COMTOCTABIISISL Pa3IMYHbIEC HCTOYHHKH,
V.10. WmmoctpupoBaTh ydeOHBIE paOOTHI C HCIIOIB30BAHUEM CPEACTB HH(POPMAIIMOHHBIX
TEXHOJIOTHi;
V.11. Co3gaBate uH(DOpPMAIMOHHBIE OOBEKTHI CIOXHOW CTPYKTYphl, B TOM YHCIE
TUTNIEPTEKCTOBBIE TOKYMEHTBHI;
V.12. IlpocmaTpuBarh, cO31aBaTh, PEOAKTUPOBATH, COXPAHATH 3amucd B 0a3ax JaHHBIX,
MOJTy4aTh HEOOXOIUMYI0 HH(GOPMAIIHIO TI0 3aITPOCY TOJIb30BATENS;
V.13. HarnsaHo npeAcTaBisiTh YMCIIOBBIE MOKA3aTeNU U JUHAMUKY UX U3MEHEHHS C TTOMOIIbIO
Iporpamm JeJI0BO# TrpaduKu;
V.14. Cobntonath mpaBuiaa TEXHUKHA OE30MACHOCTH W THTHEHHYECKHE PEKOMEHIALUU TPH
HCITOJI30BAaHUU CPEACTB MH(MOPMAITMOHHO- KOMMYHUKAIIMOHHBIX TexHoorui (UKT).

PaGouass mporpamma  o0meoOpazoBaTeNbHONW  JAUCHUIUIMHBL  «MaTemMaThuka W
nH(pOpMaTHKay Mpu3BaHa chOPMHUPOBATH Y CTYACHTA CIAEAYIONINE 001Iue KOMIIeTeHIUH:
OK 10. Hcnonp3oBaTh yMEHHUSI ¥ 3HaHHMS 0a30BBIX JUCHUIUIMH (eAepaTbHOrO0 KOMIIOHEHTa
cpemHero (MoJIHOTo) 001Iero oopa3oBaHus B MpodecCHOHATBHOM IS TEIbHOCTH.



B pesynaprare oOCBOCHHS AWCHUIUIMHBL Yy oOydaromerocss (HOpMHUPYIOTCS —CIIEIYyIOIIne
JIMYHOCTHBIE pe3yabTarhl (JIP):

[IposiBrsitoMiA ¥ JEMOHCTPUPYIOIIMM yBaXXEHHE K JIIOIAM  Tpy/a,
OCO3HAIOMIMK  IIEHHOCTh  COOCTBeHHOro  Tpyaa. Crpemsmmiics K

. JIP 4
(GOpPMHPOBAHUIO B CETEBOW CpeAec JHMYHOCTHO M MPO(HECCHOHAILHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIA.
3aboTsAmuiics O 3alUTe OKPYXKAIOMIEH Cpenbl, COOCTBEHHOHW W YYKOH JIP 10

0€30M1aCHOCTH, B TOM YHUCIIe IIM(PPOBOH.

['nOko pearupyromuii Ha MOsIBJICHUE HOBBIX ()OPM TPYIOBOM JIEATEINHHOCTH, JIP 19
TOTOBBIN K KX OCBOCHHUIO.

OcBoeHue copepxaHus yueOHOM NUCHIUIUIMHBI 00€CIIeYrBaeT JOCTHKCHHE CTYACHTaMU
CIICAYIONINX PE3yJIbTaTOB:

* METanpeIMETHBIX:

YMEHHE CaMOCTOSATENBHO OIPENeNATh LENH JEITETbHOCTH ¥ COCTABIISATH IUIAHBI
NESATEIbHOCTH;  CaMOCTOSITENIbHO — OCYIIECTBISITh, KOHTPOJHPOBaTH U  KOPPEKTUPOBATH
NeSITeIIbHOCTD; MCIIOIh30BAaTh BCE BO3MOYKHBIC PECYPCHI ISl JOCTIIKEHUS IMOCTABJICHHBIX IIEIICH
U peayn3alyy MIAHOB IEATEIbHOCTH; BEIOMPATH YCTICIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIUSX;

YMEHHE TMPOJAYKTUBHO OOMIAThCS H B3aUMOJICHCTBOBATH B TIPOIECCE COBMECTHOU
NEeSITeIbHOCTH, YYUTBHIBATh TO3WIMU JPYTUX YYaCTHUKOB JIEATENHHOCTH, 3(deKTrBHO
paspeuiatb KOH(IJIUKTHI;

BJIaJICHUE HaBBIKAMHU I103HABATEIHHOW, YYEOHO-UCCIEAOBATEIIBCKOM W TMPOSKTHON
NeSITeIbHOCTH, HaBBIKAMU  pa3pellieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbBIX
METOJIOB ITO3HAHUS,

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW WH(OPMAIIMOHHO-TIO3HABATEILHON
NESTEIIbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMAIIUH,
KPUTHYECKH OIICHUBAaTh W HWHTEPIPETUPOBATh WH(POPMALHUIO, IOIYYAEMYI0 H3 Pa3IMYHBIX
HUCTOYHUKOB;

BJIaJICHUE SI3BIKOBBIMH CPEICTBAMU: yYMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJIeKBATHBIC S3BIKOBHIE CPE/ICTBA,

BJIaJICHHNEC HAaBBIKAMHU TI03HABATEILHOW pe(IeKCHM KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUI M MBICTUTENBHBIX MPOLIECCOB, UX PE3yAbTATOB M OCHOBAHU, TPAHUI] CBOETO 3HAHUS U
HE3HAHHS, HOBBIX TIO3HABATEIFHBIX 32/1a4 U CPEJICTB ISl MX JIOCTHIKCHHUS;

[[EICYCTPEMJICHHOCT, B TIOMCKaX W NPHUHATUM PEHICHUH, COOOpa3sUTeNbHOCTh H
UHTYHIHS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHHUA;, CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy W TApMOHUIO MUDA;

YMEHHUE OIPENeNATh LN, COCTABJIATh TUIAHBI JESTEILHOCTH M OMPEACISATh CPENICTBa,
HEOOXOUMBIC JJIs UX pealli3allii;

WCTIOJIb30BAaHUE PA3JMYHBIX BHJOB II03HABATEIBHOW JESATEIBHOCTH JUISI PEHICHUS
WH(OPMAIIMOHHBIX 33]1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUS (HAOIIOICHHUSI, OTICAHMUS,
U3MEPEHUs, OSKCIIEPUMEHTA) IS OpraHW3alud Y4eOHO-MCCIEIOBATEIbCKOW W TMPOCKTHOM
JESTENILHOCTH C UCMOJIb30BaHUEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

WCTIOJIb30BaHUE PA3IUYHBIX WHQPOPMAIMOHHBIX OOBEKTOB, C KOTOPBHIMH BO3HHKAET
HEOOXOIMMOCTh CTAJIKUBAThCS B IPOecCHOHATIBHON chepe B M3yueHUH SABJICHHUIA U MPOLIECCOB;

WCTIOJh30BAHNE PA3IUYHBIX HCTOYHUKOB WH(POPMALMK, B TOM YHCIE DJIEKTPOHHBIX
OnOMMOTEK, YMEHHE KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH WH(HOPMAIIUIO, MTOIYIaEMYIO
U3 Pa3UYHBIX KCTOYHUKOB, B TOM YMCIIe U3 cetn MHTEepHeT;

YMEHHE aHAIM3UPOBaTh M MPEACTaBIATh HHPOpPMAIHMIO, TAHHYIO B AJIEKTPOHHBIX
dopmarax Ha KOMITBIOTEPE B Pa3IUYHBIX BU/IAX;

YMEHHE HCIOIb30BaTh CPeNCTBa MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPraHW3allMOHHBIX 33/7a4 C COOJIOJCHUEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

YMEHUE IYOJUYHO TMPEICTAaBIATh PEe3yJIbTaThl COOCTBEHHOTO HCCIEIOBaHUSA, BECTU
JUCKYCCUM, JIOCTYITHO W TapMOHHUYHO coOdYeTas cojJepkaHue u (GOpMbl MpPEICTaBIsIEMON
uH(pOpMAIIUU CPeCTBAMHU HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

* IPEIMETHBIX:

c(OPMHPOBAHHOCTh TPEACTABICHUN O MaTeMaTWKEe KaK YacTH MHUPOBOHM KYIbTYphl U
MeCTe MaTeMaTUKU B COBPEMEHHOW LMBUIIM3ALMHU, CIIOCO0AX OMHCAHMS SBJIEHUN peatbHOIro
MHpa Ha MAaTEMaTHYECKOM S3BIKE;

c(OpPMUPOBAHHOCTh MPEJACTABICHUNH O MaTeMaTHYeCKHX MOHATHSAX KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJEISX, MO3BOJIIONINX ONKMCHIBATh M U3y4aTh Pa3HbIC MPOIECCH U SBJICHUS;
MOHMMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHSI MATEMaTUYECKUX TEOPUH;

BJIaJICHME METOJIaMH JIOKA3aTEeNbCTB U JITOPUTMOB PEIICHUS, YMEHHE MX HPUMEHSITD,
MIPOBOMTD JOKA3aTENIbHbIE PACCYKACHUS B XO/I€ PELLICHUS 3a/ay;

BIIQJICHUE CTAHJAPTHBIMH TPHUEMaMU PEIICHHUS PANUOHAIBHBIX H HUpPPAIMOHATBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHH M HEPaBEHCTB, HX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMM, B TOM YHUCIIE ISl TOMCKA MYTH PELICHUs U
WUTIOCTPALNK PEIIeHNs ypaBHEHUN 1 HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATUSAX MAaTeMaTHUECKOTO aHaIN3a
U UX CBOMCTBax, BJIaJIcHHE YMEHHEM XapaKTepHu30BaTh MOBEJCHHE (PYHKIIMIA, MCIOJb30BaHUE
MOJTYYCHHBIX 3HAHUN JJIs1 OMUCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

BJIa/ICHUE OCHOBHBIMU TOHATHUSMU O IUIOCKUX U IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAxX; COPMHPOBAHHOCTb YMEHUS PACIIO3HABATH T€OMETPHUUECKUE
burypsl Ha yepTexax, MOJIETSAX U B peallbHOM MHPE;

NPUMEHEHHE M3YYEHHBIX CBOMCTB TIeOMETpUYECKUX (GUryp u QGopmyn [Uisl perieHus
reOMEeTPUUYECKUX 3aJay U 3aa4 C MPAKTUYECKUM COJEp>KaHUEM;

c(OPMHPOBAHHOCTh  MPEJCTABIEHUH O Tpoleccax ¢  SABJICHUAX, HMMEIOLINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE, OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHUH HAXOIUTh M OLICHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIIMYUH;

BJIa/ICHUE HaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM MPHU PELICHUH
3a/ay;

c(hOPMHUPOBAHHOCTh TPEJICTABICHUA O poiau wuHPOpMAMH U WHHOPMAITMOHHBIX
IPOIIECCOB B OKPY>KAIOIIIEM MUDE;

BJIQJICHHE HaBbIKAMH  aJTOPUTMHUYECKOTO MBIIUIEHHWS W T[OHHMaHUE METOJOB
(GopManbHOTO ONMHUCAHUS AaJNTOPUTMOB, BIIQJCHWE 3HAHWEM OCHOBHBIX aJITOPUTMHYECKHX
KOHCTPYKIUH, YMEHUE aHAIM3UPOBATh aJITOPUTMBI;

UCTOJb30BAHUE TOTOBBIX TPHUKIATHBIX KOMIIBIOTEPHBIX MPOrpaMM IO HPOQHIIIO
MOJITOTOBKY;

BJIaJIeHHE CrI0cO0aMU MPeICTaBICHUS, XPaHEHHSI U 00paOOTKU TaHHBIX Ha KOMITBIOTEPE;

BJIQ/ICHUE KOMIIBIOTEPHBIMH CpPEACTBAMHM TNPEJACTABICHUS M aHalu3a JIaHHBIX B
AIIEKTPOHHBIX TAOJIHIIAX;

cOpMUPOBAHHOCTh TMPEACTaBIEHUH O 0a3ax JaHHBIX W NPOCTEHIINX CpeacTBax
yIIpaBICHUS UMH,

c(OpPMUPOBAHHOCTh MPEACTABIECHUN O KOMIIBIOTEPHO-MAaTEMaTHUYECKUX MOJEISIX U
HEO0OXOMMOCTH aHAJIM3a COOTBETCTBUS MOJIETTH M MOJCIUPYEMOT0 00beKTa (TIpoliecca);

c(hOpMHUPOBAHHOCTH 0A30BBIX HABBIKOB U YMEHUH 1O COOIOJICHUIO TPeOOBAaHUN TEXHUKH
0€30MaCHOCTH, TUTHEHBI U pecypcocOepekeH st pu padboTe co CpeAcTBaMU MHPOPMAaTU3AINH;

MMOHMMAaHUE OCHOB IPABOBBIX ACHEKTOB MCIIOJIb30BAHMS KOMIIBIOTEPHBIX MPOTpamMM U
npaB AOCTYNA K I100aIbHBIM HH()OPMAITHOHHBIM CEPBUCAM;



MPUMEHEHHE Ha MPAKTHKE CPEICTB 3alUThl MH(POpPMAIMKH OT BPEIOHOCHBIX MPOTPaMM,
cOOJTII0ICHHE TIPABUIT JIMYHON O€30MacHOCTH M 3TUKH B paboTe ¢ mHbOpMaNMEeH U CpeacTBaMU
KOMMYHUKalui B HTEpHETE.

1.4. PexomeHayeMoe KOJIUYECTBO YACOB HA OCBOEHHE MPUMEPHOIi MPOrpaMMbl
y4eOHOM TUCHUIIMHBI:
MaKCHUMaJbHON ydeOHOU Harpy3ku oOyuatomierocs 54 yaca, B TOM YHUCIIE:

00s13aTeIbHON ayTUTOPHON yueOHOM Harpy3ku o0ydatorierocs 36 4acos;

CaMOCTOSITeNIbHON paboThl oOyuatomierocs: 18 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI
2.1. O0masi XxapaKTepuCTHKA Y4eOHOM IMCIMIIINHBI

VYueOnas aucummiauHa OJ[.01.03 Marematuka u uHpOpMaTHKa SBISETCA
dbyHIaMeHTanbHON  0011e00pa30BaTebHON  AUCHMILUIMHOW CO  CIIOXKHUBIIUMCS
YCTOMYMBBIM  COZEpKAaHUEM U  OO0muMHU TpeOOBaHUSMU K  IOJATOTOBKE
oOyuaromuxcs. Ho oHON U3 XapaKTepUCTHK COBPEMEHHOI'O OOIECTBa SIBISETCA
UCIOJIb30BaHNEe MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHIl BO BCEX
chepax KU3HEACITENbHOCTU 4YesoBeka. [loaromy mepen oOpazoBaHueM, B TOM
yuciae npodhecCUOHABHBIM, CTOUT TpobiieMa (GopMUpOBaHUsS WH(POPMAILIMOHHOM
KOMIETEHTHOCTH CHeIUalnucTa (CIOCOOHOCTH WHAMBHUJA pelIaTh Y4eOHBIE,
OBITOBBIE, MPO(ECCHOHANIBHBIE 337a4d C HMCIOJb30BaHUEM HH(POPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA), oOecreunBaroie ero
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPyAa.

IIpu ocBoenun cnenuansHocTedt CIIO  rymanuTtapHoro mnpodus
npodeccruonanbHoro oopazopanus yueonas gucrurirmHa OJ1.01.03 MaTtemaTtuka u
uHdpopmaTuka wusydaercs Ha 06a3zoBom ypoBHe DOI'OC cpemnero oOiero
00pa3oBaHUs.

OTO0 BBIpaXaeTcs B  COJECpKAaHUM OOy4YeHHUs, KOJMYECTBE YaCOB,
BBIJIETIIEMBIX HA M3YYEHHUE OTAEIBHBIX TEM MPOrpaMMbl, IITyOMHY MX OCBOCHHUS
CTYJEHTaMH, 00bEME U XapaKTepe NMPaKTUUECKUX 3aHSATUH, BUJaX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

VYuebnas aucuumimaa MaremaTuka U nHGOpMaTHKa BKIIOYAET CIAEAYIONINE
pa3zensl:

* «MHpopMaLIMOHHAsA NEATETbHOCTh YETOBEKA»

* «CpenctBa HHPOPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHII»

* «TexHonoruu co3nanus u npeodpa3oBaHusi THPOPMALIMOHHBIX 0OBEKTOBY

* «TenekoMMyHUKAIIMOHHBIE TEXHOJIOTUN

* «Pa3Butne nonsTus o uucie. Kopuu, crenenu u sorapu@msi»;

* «IIpsMble M TIIOCKOCTM B HpocTpaHcTBe. KoopauHaTel W BEKTOPHI.
MHOrorpaHHUKH U KpyTJble Tellay;

* «KomOunaropuka. DJIeMEHTbI TEOPUU BEPOSITHOCTEM U MAaTeMaTHYECKOU
CTaTUCTUKNY;

* «OcHOBbl TpuroHomeTpuu. DyHKUUM U rpapuku. YpaBHEHUS U
HEPaBEHCTBAY;

* «Hauana MmaTeMaTUYECKOTO aHAIN3ay.

Nzydenne yuebHOM quciuminHel Marematuka 1 uHbopMaTuka Ha 6a30BOM
YpOBHE IMpeyCMaTpUBaET OCBOCHHE yUeOHOTO MaTepuaia BCeMH 00y4YarouuMHUcCs,
KOTJla B OCHOBHOM IIKOJIe 0000IIaeTCs U CUCTeMaTU3UpyeTcsl y4eOHbIi MaTepua
B IENAX KOMIUJIEKCHOTO MPOJBMKEHHUS CTYJIEHTOB B JalbHEHIIEeH y4ueOHOU
nesitenbHocTH. Ocob0oe BHUMaHHE NPU 3TOM YAETSETCS H3YYCHHIO MPAKTHKO-
OpPUEHTHUPOBAHHOTO y4eOHOTO Marepuaja, CIOCOOCTBYIOUIETO (POPMUPOBAHUIO Y

9



CTYyICHTOB  OOmIE  KOMIETEHTHOCTH, TOTOBHOCTH K  KOMIUIEKCHOMY
UCITI0JIb30BAHUIO UHCTPYMEHTOB MH(GOPMAIIMOHHOM €SI TENbHOCTH.

OcBoenue  yueOHOM  mucuumauHel  MHbopmaTtuka,  yuuThIBaromieu
ciennuky ocBaumBaembix npodeccuit CIIO u cnemumansHocteir  CIIO,
IpeanojaraetT yriayoJeHHOe U3yYeHHE OT/ACNIbHBIX TeM, aKTUBHOE HUCIIOJIb30BaHUE
paznuunHbix cpeacTB UKT, yBennueHue npakTHYECKUX 3aHATHH, pa3IMUHbIX BUIOB
CaMOCTOATEJIbHOW paboThl, HANpaBJIECHHBIX Ha IMOJTOTOBKY OOydYarouuxcs K
npodeccuoHanbHOM AesTeNbHOCTH ¢ ucnoib3oBanuem UKT.

IIpuy  opraHuW3anuu  OPAKTUYECKUX  3aHSITUA W BHEAYAUTOPHOM
CaMOCTOATENLHON paboThl HEOOXOAMMO AKIIEHTHPOBATh BHUMAHUE O0yUYaIOIIUXCS
Ha Toncke WHGOpMAIMK B CPEACTBax maccMmesnua, VHTepHere, B yueOHOU u
CHEIUATBHOM JIUTEPATypPe C COOTBETCTBYIOMUM O(POPMIICHUEM U MPEICTABICHUEM
pe3yibTaToB. JTO CMOCOOCTBYeT (OPMUPOBAHUIO y CTYJACHTOB YMEHHIA
CaMOCTOSITEJILHO M M30UPATEIbHO IPUMEHSITh pa3IMuHbIe TPOrPpaMMHBIE CPEACTBA
HUKT, a Takxke JONOJHUTENbHOE LHUPPOBOE 000pynOBaHHE (IPUHTEPHI,
rpauyeckue IUTaHIIEThI, HU(PPOBBIE KaMepbl, CKaHEpbl U Jp.), MOJIb30BATHCA
KOMIUIEKCHBIMHU CTIOCO0aMu 00pabOTKU U IPEA0CTaBICHUS HH(POPMAITUH.

OCHOBHBIM BH/IOM 3aHSITHI 110 Y4EOHON TUCHUIUIMHE SIBISIOTCS TEOPETUUECKUE
U TpakThyeckue 3aHsaTvs. llenb TeopeTudeckux 3aHsATUNH — JaTh MaTepua Jyis
(GhOpMHpOBaHUS y CTYJASCHTOB OOBEKTUBHOTO M IIEJIOCTHOTO IIPEACTABIICHUS 00
nH(OpPMAIIMOHHOM OOIIECTBE, MECTE B HEM YE€JIOBEKa, YMEHHUE BHIOUPATh TPAMOTHOE
MOBEJEHUE IIPU HCIIOJIb30BAHUU PA3HOOOPA3HBIX CPEACTB HHPOPMALMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHM KaK B MPOPECCUOHAIBHON JESITEIIBHOCTH, TaK U
B OBITY, C(OOPMUPOBAHHOCTH MPEICTABICHUN O MaTeMaTUKE KaK YHHBEPCAIbHOM
S3bIKE€ HAYKH, CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MPOLIECCOB, UJIESIX U METOJaX
MaTeMaTUKH;  pPa3BUTHE  JIOTMUECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, aJITOPUTMUUECKON KyIbTYPhl, KpUTUYHOCTH MBIIIJICHUS] HA YPOBHE,
HEOOXOAMMOM ISt Oynymed mnpodecCHOHANbHOW — JEATeTbHOCTH, ISt
MPOJIOJDKEHUST 00pa30BaHUsS M CaMOOOpa30BaHUS, OBJIAJICHUE MaTEeMaTHYCCKUMU
3HAHWSIMU U YMEHHSIMHU, HEOOXOAMMBIMH B TIOBCETHEBHOW KU3HU, JIJIST OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX NUCIMIUIMH U JUCHUIUIMH TPO(ECCHOHATBLHOTO
IIUKJIA, JUIS TIOJy4YeHUs 0Opa30BaHUSA B 00JIACTAX, HE TPEOYIONUX YIIIyOJICHHON
MaTeMaTH4ecKol moAroToBku. [IpakThyeckuwe 3aHATHS paccuMTaHbl Ha OoJjee
riyOOKO€ HM3y4eHUE CTYIACHTaMH IMPOOJIEMHBIX BOIPOCOB YUEOHOM JUCIMITIIMHBI
O/1.01.03 Martemaruka u uHbOpPMaTHKa, KOTOPhIE PACCMATPUBAIOTCSA B JICKIIHSIX.
N3yyenne TeMm mPOOIEMHOTO COACPIKAHUS SBISETCS YCIOBUEM pa3BUTHSA Y
OOyJarommMxcsi KPUTHYECKOTO MBINIJICHUSI, YMEHHS apTryMEHTHUPOBATh CBOIO
no3uuuto. IlpakTuyeckue 3aHATHS MOTYT NPOXOAUTh, B TOM 4YHCIE, B BHUJE
CEMHHAPOB U JUCKYCCHUN, OCHOBBIBATHCS HAa BBICTYIUICHUSIX CTYIEHTOB Ha YPOKE C
JOKJIajaMu, U T.11. KOHTpOJIb 3HaHUMN OCYIIECTBIISIETCS] B BUJIE MPOBEJICHUS YCTHBIX
OMPOCOB, CEMUHAPCKUX 3aHITHUN M MUCBMEHHBIX KOHTPOJBHBIX PabOT, KOTOpPHIC
MOTYT 3aKJIF0UaThCS B BBIMIOJHEHUU YUYAIIUMUCS MTUCbMEHHBIX OTBETOB Ha BOMPOCHI
U3 CIUCKAa TPHUMEPHBIX BOMPOCOB  KOHTPOJBHBIX padoOT, a Takke B ¢opme
MMCbMEHHOTO TE€CTUPOBAHUS, OPraHNU30BAHHOTO, B TOM YHCJIE, C HCIOJIb30BAHUEM
M(POBBIX 00Pa30BATENBHBIX PECYPCOB € yIAJECHHBIM JOCTYTIOM.
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N3yuenue o61ieo0pa3oBaTebHON YUEOHOW MUCIMIUIMHBI «MaTemaTuka u
UH(POPMATHKa» 3aBEPIIIACTCS MOABEICHUEM UTOTOB B (hOpME IK3aMEHA.

2.1. O0beM yueOHOM NTMCHMILUIMHBI M BHAbI Y4e0HO padoThI

Bux yueOHoi1 padoThI Oovem uacos
MakcumajibHasi ydyeOHasi Harpy3Ka (Bcero) 54
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 36
B TOM YHCJIE:
TeopeTnueckne 3aHATUS 17
ITpakTrueckue 3aHsTUS (CEMUHAPBI, TUCKYCCUH, 00CYXKIEHUE 16
JIOKJIaJIOB, COOOIIIeHHE, paboTa ¢ yueOHUKOM)
KoHTponbHbIE paboThI 3
CamocrosiTesibHasi padoTa 00y4armerocsi (Bcero) 18
Hrorosas arrecranus B gopme 3K3aMeHa -2 ceMecTp
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2.2. IlpumMepHBIA TEMATHYECKHUI IUIAH U COAEPKAHUE YUeOHO! TUCHUILVINHBI «MaTeMaTuka 1 HHPOPMATHKA)

HaumeHnoBanme pa3aesioB 1 TeM

Coaeprxanue y4eO0HOr0 MaTepHuaJia, JJ1aDopaTopHbIe paéoThl M MPAKTHYECKHE 3aHITHS,
caMoCTOsITeJIbHast paboTa 00y4arouxcs

Oo0Bem
4acoB

YpoBennb
OCBOEHHA

1

2

3

4

Paznen 1. UndgopManuoHHas 1esiTeTbHOCTh Y€JI0BEKA

4

Tema 1.1. Ponp wunHpOpManMOHHON
JESTSILHOCTH B COBPEMEHHOM OOIIIECTBE.
OTtambl  pa3BUTHS ~ WHPOPMAITMOHHOTO
ob6mectBa u UT

Coodepoicanue yuebno2o mamepuana.

Beenenue. Ponb uwH(pOpMAIMOHHOW JEATEIPHOCTH B COBPEMEHHOM OOIIECTBE, €r0
9KOHOMUYECKOM, COIMAJbHOM, KYJIBTYpPHOH, 00pa3oBaTelbHON  cdepax. 3HaUYeHUE
uHpopMaTUkd 1pu ocBoeHuu crneuuanbHocTer CIIO. OCHOBHBIE 93Tambl  Pa3BHTHSA
WHGOPMAITMOHHOTO O0IIeCTBa. DTAIbl Pa3BUTHS TEXHUYECKUX CPEACTB U MH(OPMAITMOHHBIX
pecypcoB. HudpopmarmonHsle pecypchl obmiectBa. OOpa3oBareibHble HH()OPMAIMOHHEIC
pecypcel.  IIpaBoBble HOPMBI, OTHOCAIIHMECS K WHGPOPMALMH, TPaBOHAPYIICHUS B
WHPOPMAITMOHHOW cepe, Mepbl HX MNPEAYNPEXACHUSA. ODJIEKTPOHHOE IPABUTEILCTRO.
JluniensnonHOe porpammHoe obecniedeHue. [loptalr rocyJapCTBEHHBIX YCIIYT.

1

CamocTosiTesibHast padoTa:

3HaKOMCTBO C TmporpaMMHBIMH TpomyktamMmu MSOffice. 3HakoMCTBO ¢
Tocycnyru. 3HAKOMCTBO C pa3HBIMH BHJaMU Tporpamm (OecCIUIaTHbIE,
OecIuiaTHBIC, JIUIICH3UOHHEIC)

MOPTaIOM
YCIIOBHO-

0,5

Tema 1.2. Tlomxomsl K
nHpopMalut U €e
[Ipuntuner  0OpaboTkH
KommerorepHbie Moaenu

MTOHSTHIO
HU3MEPEHHUIO.
nHpopmarum.

Coodepoicanue yuebno2o mamepuana.

[Moaxonp! K MOHATHIO U H3MEpEeHUIO HHpopManuu. MHopMaIMoHHbIe 00BEKTHI Pa3IMIHBIX
BUIOB. YHHUBEPCAIbHOCTh JHCKPETHOrO (IM(PPOBOro) NpEACTaBICHUS HHPOPMALIHH.
[IpencraBnenne mapopManuu B IBOMYHON cucTeMe cuucieHus. JuckperHoe (mudpoBoe)
NpeACTaBIeHUE TEKCTOBOM, Tpaduyeckoil, 3ByKoBoi HH(pOpManMud M BHACOMH(POPMAIHH.
OcHOBHbIE WH()OPMAIMOHHBIE TPOIECCHl W HMX pealnu3anus ¢ MOMOIIBI0 KOMIIBIOTEPOB:
o0paboTKa, XpaHEHHe, MOWCK M mepenada uHpopmauuu. I[IpuHUIUNBI 00pabOTKH
MHQOPMaIK [IPU MOMOIIM KOMIbIOTEpa. ApupMeTHIecKrue 1 JIOTHYECKHE OCHOBBI pabOTHI
KOMITbIOTEpa. AJITOPUTMBI U CIOCOOBI WX OMHUCAaHWA. [IporpaMMHBIA TPUHIMIT PabOTHI
KoMrbloTepa. [IprMepbl KOMITBIOTEPHBIX MOJIENEeH pa3IMYHbIX TPOIIECCOB.

0,5

IIpakTHyeckast padora:

KomupoBanue TtexcToBoii, rpaduueckord, uncioBod uHpopmanuu. Paborta ¢ ¢aiinooit
cucrtemoil. Ilonck mHGOpPMaNMKA ¢ HCIOIH30BAHUEM KOMITBIOTEpA. XpaHEHUE Pa3THMYHBIX
BUI0B HH(OpMaNU Ha U(PPOBBIX HOCUTEISX.

Co3manue KOMIBIOTEpHBIX Mojened. Co3ganue WHQOPMAIMOHHONH MOJIENN CTPYKTYPHI
yueOHOro 3aBeficHHS (YpOBEHb 00pa30BaHUs, CIEHUANIBHOCTH, npodeccuu, (GOopMbI

0,5
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00y4eHMS, TPYIIITEI, YUCIIO CTYICHTOB).

CamocrosiTeibHas padora:
Coob6iienue 1o TeMe «CHCTEMBI CUNCIICHUY, «Bubl M CBOMCTBA HHGOPMAITHIDY

0,5

Tema 1.3. OcHoBHbIE HH(DOPMALMOHHBIC
MPOIIECCHl M MX Pealiu3alus ¢ MOMOIIBIO
KOMITBIOTEPA

Cooeporcanue yuebrnoco mamepuana:

XpaHenne WH(OOPMAIMOHHBIX OOBEKTOB pa3IMYHBIX BUIOB HAa Pa3HbIX [U(POBBIX
Hocutesix. OnpenencHre 00bEMOB PA3IMYHBIX HOCHTENEH nHpopMaruu. Daiin kak eauHALA
XpaHeHus1 MHpOpMaIMK Ha KoMIbioTepe. ATpuOyThl (aiina u ero o0beM. YueT 00beMOB
(haiiioB mpu MX XpaHSHUH, Mepeave. 3anmuch WHGHOPMAIMM Ha KOMIIAKT-JAUCKH PA3THYHBIX
BuI0B. Opranu3aiys HHQOpMaIUU Ha KOMIIAKT-TUCKE C HHTEPAKTHBHEIM MEHIO.

0,5

IIpakTHyeckasi padora:

Omnpenenenne 00BEMOB pa3NUYHBIX Hocutened wHopMaruu. dopmaTupoBaHHE HICKA.
Hedparmenranus mucka. OnpexnencHue Bupa (aiiia mo ero pacuMpeHur0. Y4eT o0heMOB
(aitioB mpu MX XpaHEHHWH, Nepenade. 3anuch WHGOPMAIMH Ha KOMIIAKT-AUCKH Pa3IHIHBIX
BHJIOB.

0,5

CamocTtosiTeqibHasi padoTa:
Coobmmenune o TeMe «BUIsl 1 CBOMCTBA CUCTEM XpaHeHUs nHbopMarimy, «IIporpaMMbl
JUTSL 3aIACH KOMITAKT-JIUCKOBY

0,5

Tema 1.4. VYmpaiaeHue mnpoueccaMu.
[IpencraBnenre 00 aBTOMAaTHYECKUX U
ABTOMAaTU3UPOBAHHBIX cucTeMax
YIIPaBICHUS

Coodepoicanue yuebHno2o mamepuana.

VYnpasnenue nporeccamu. [IpejicraBieHre 00 aBTOMATUYECKUX H aBTOMATH3MPOBAaHHBIX
CHUCTEMax YIpaBIICHUS B COLHMAIBHO-DKOHOMHYECKON cdepe mesrenpHOCTH. ACY
Pa3IUYHOTO Ha3HAUCHUS, MPUMEPHI MX HWCHOJIb30BaHMS. JIeMOHCTpalmus HCHOIh30BaHHS
pasnuaabXx BUA0B ACY Ha MpakTHKE B COMMAIBLHO-Y)KOHOMUYIECKOHN cdepe NesATeIHbHOCTH.

CamocTosiTesibHast padoTa:
Coo01eHune Mo TeMe «ABTOMATHA3AMS B DKOHOMHUKE»

0,5

Paspes 2. CpeacTtBa MHGOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

Tema 2.1. ApxuTeKTypa KOMIIBIOTEpA.
Buemnue ycrpoiictBa. IIporpammuoe
obecrnieueHue

Cooeporcanue yuebrnoco mamepuana:

ApxutekTtypa KoMIbloTepoB. OCHOBHBIE XapaKTEPHCTHKH KOMITBIOTEpOB. MHOroobOpasue
KOMIIBIOTEPOB. MHOr0o00Opas3rue BHEIIHUX YCTPOWMCTB, TOJKIIOYAEMbIX K KOMIBIOTEPY. Buis
MPOrpaMMHOI0  O0ecrieueHnss KOMIbIOTepoB. OmnepanmoHHas cucrema. | paduueckuit
uHTepdeiic nmonp3oBareis. [[puMepsl UCTIONBL30BaHKST BHEITHUX YCTPOUCTB, TOKITIOYAEMBIX
K KOMIIBIOTEPY, B y4eOHBIX IensX. [IporpammHoe oOecmedeHue BHEIIHHX YCTPOWCTB.
[TopximoueHne BHENTHUX YCTPOMCTB K KOMIIBIOTEPY H WX HacTpoiika. [Ipumepst
KOMIUIEKTAllUd KOMITBIOTEPHOTO padodyero Mecra B COOTBETCTBHM C MEISAMH  €ro
WCIIOJIb30BaHMS JIJIsl pA3JIMIHBIX HAMIPABICHUH MPO(ECCHOHATBHOM IESTEILHOCTH.

0,5

IIpakTH4eckas padora:
I[Monxmouenne mnpunTepa/M®Y, KONOHOK, KIaBHATYpPhI, MAHUITYJISTOPOB  «MBIIIbY,
«DKOWUCTHK» K KOMIIBIOTEPY, MOUCK uHpopmarnmu 1o npuHuunam JIx.bpon Helimana.

0,5
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Kommnekranus KoMIploTepHOro obecneueHus YCTPOHCTBaMHU M CHenuann3upoBaHHbM [10
pabouero MecTta i HCHOJB30BaHUS B MpodeccuoHanbHOW aesatensHocTH (APM).
DKCInTyaTallnoOHHBIC TPeOOBaHUS K KOMIIBIOTEPHOMY padodemy mecTy. [Ipodrmrakrruaeckue u
AQHTHUBUPYCHbIE MEPOIIPUATHUS IJII KOMIBIOTEPHOTO pabodero Mecra B COOTBETCTBUU C €0
KOMILJIEKTALMeH 115l mpoeCCHOHATBHOM NesITENbHOCTH.

CamocTosiTesibHast padoTa: 0,5
Coobuienne mo teMe «ApXHTeKTypa KommbioTepa», «llokonenus DBMy, «llporpamMmmHoe
oOecnieyenue», «OnepauuoHHbIE CUCTEMBD)
Tema 2.2. JlokanpHast ceth U paborta B | CodepowcaHnue yuebno2o mamepuana.: 0,5
Het. OniepanroHHas CucTeMa OO0beauHEHNE KOMITBIOTEPOB B JIOKAJIBHYIO ceTh. Opranuzamusi paboThI MOJB30BaTelci B
JIOKaJIbHBIX KOMITBIOTEPHBIX CeTsX. PasrpannueHue mpaB JOCTyIa B CETH, 00lIee JUCKOBOE
MIPOCTPAHCTBO B JIOKAJIHHOM CETH.
IIpakTuyeckas padora: 0,5
Co3panue 1 nepeMMeHOBBIBaHHUE MATIOK, co3Aanue (paiina B mamnke, mouck ¢aiina mo
JIOKaJIbHOM ceTH. Pabora B cpezie onepalmonHoi cucteMsl. ['padudeckuit nutepderic.
CamocTosiTesibHast padoTa: 0,5
[IpumMeHeHne MOMY4YEeHHBIX 3HAHWN Ha HpakTHKe: cozganue nanku «MHpopmaruka 2021-
2022», B Heir Qaitna ®U.doc, Moit pabounii cton Ha kommbioTepe. OprTexHuka H
CIEIMAITEHOCTB.
Tema 2.3. 3ammra wuHpopmamun. | Codepoicanue yuebnozo mamepuana.: 0,5
ApXuBHpOBaHUE. Kommnerorepnsie | 3amurta uHpOpMaLny, aHTHBUpYCHas 3amuTa. ApxuB uHpopmaumu. Co3gaHue apxuBa
BHUPYCHI U aHTHBHPYCHBIC ITPOTPAMMBI JaHHBIX. [I3BleueHWe J[aHHBIX U3 apxuBa. be30macHOCTb, THTHEHA, 3PTOHOMHUKA,
pecypcocoepexerHne. DKCIUTyaTaIlnOHHBIC TPEOOBaHUSI K KOMIIBIOTEPHOMY pabodeMy MECTy.
[IpodpunaktTiuueckne MEpONpHUATHS AJIs1 KOMIBIOTEPHOIO PabOYero MecTa B COOTBETCTBHH C
€ro KOMIUIeKTanuel i npodeccHoHaIbHON esITeIbHOCTH.
IIpakTuyeckas padora: 0,5
Co3manne W pacllakoBKa apxuwBa JaHHBIX, YCTaHOBKa OecIuraTHOro aHtuBupycHoro I10.
Co3panue apxuBa JaHHBIX € TapojeM. M3BiedeHne JaHHBIX U3 apXHBa C MapOJIEM.
CamocrosiTenbHasi padora: 0,5
CoobOmieane «Buasl aHTHBHPYCHBIX IporpamMMy», YCTaHOBKa aHTHBHpycHoro IIO wu
apxuBaTtopa. CoctaBuTh KOHCHIEKT: COBpeMEHHBIE AHTHBHPYCHBIE TIPOTPAMMBI
Pasnes 3. TexHoaornu co3qanusi M Mpeodpa3oBaHus HH(POPMALHOHHBIX 00bEKTOB 6
Tema 3.1. Bo3amoxsoctn HacTonbHOU | Codepoicanue yuebno2o mamepuana. 0,5

W3ATENILCKOM CHUCTEMBI. CO3MaHHE U
BEpPCTKA TEKCTA

[MonsTHe 06 MHOOPMAIIMOHHBIX CUCTEMaX U aBTOMATH3alMU WH(POPMAIMOHHBIX MPOIIECCOB.
B03MOXHOCTH HACTONBHBIX HW3IATENBCKUX CHCTEM: CO3/IaHHE, OpPTaHW3alvs W OCHOBHBIC
crocoObl  mpeoOpa3oBaHusl (BEPCTKH) TeKcTa. VCmomb30BaHUE CHCTEM  IPOBEPKHU
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opdorpapunn u rTpammaruku. Co3laHUE KOMIBIOTEPHBIX MyONHMKAauid Ha OCHOBE
WCITOJIP30BAaHUSI TOTOBBIX ITA0JIOHOB (M1 BHITIONHEHWS yYeOHBIX 3amaHuii). [IporpaMMebl-
NEePEeBOYUKA. BO3MOXHOCTM  CHUCTEM  paclo3HaBaHUS  TEKCTOB. [ MIIEPTEKCTOBOE
peJICTaBIeHUuEe HHPOpMAaIIH.

IIpakTH4eckas padora: 0,5
HaGop TekcTa monx JHMKTOBKY, pPEIAKTHPOBAHWE TEKCTa, 3aJ[aHHE CBOWCTB CHMBOJIA
(mpudT, Kerip, HayepTaHHWE), 3aJaHUEC CBOKMCTB ab3ala (BbIpABHHBAaHUE, OTCTYI 1 CTPOKH,
MEXKCTPOYHBIN HHTEPBAIT), BCTABKA U TIOJIUCH U300paXKeHUs
CamocrosiTenbHast padora: 0,5
ITouck wuHpoOpMalM B HHTEpPHeTe U co3daHue croucka «lOOmmsaper 2021 roma
(KOMITO3UTOPHBI, MCHOJIHUTENHN)», TOATOTOBKA JOKJAAa PO OJHOTO U3 IOOMIAPOB, OTIIPaBKa
(haiiioB Ha SJIEKTPOHHYIO MOUTY
Tema 3.2. Bo3moxHocTu 35eKTpoHHBIX | Codepoicanue yuebHo2o mamepuana. 0,5
Tabmun. Marematuueckass 00paboTka | Bo3MOKHOCTH — ITMHAMWUYeCKMX (9IEKTPOHHBIX) Tabnum. MaTtemaTuueckas 00paboTKa
YHCIIOBBIX JTAHHBIX, rpapuuecKas | YMCIOBBIX  JAaHHBIX. VICTONb30BaHWE  pa3iM4YHBIX  BO3MOXKHOCTEH  JMHAMHYECKHX
00paboTka TabIuI (oNeKTpOHHBIX) TaOMML UIA BBINOJIHEHUS Y4eOHBIX 3amaHuil. CpeacTBa rpaduuecKoro
NpEeACTaBICHUs CTAaTUCTUUECKUX NaHHBIX (menoBas rpaduka). IIpencraBneHue pe3ynbTaToB
BBITIOJTHEHHUS] PACYETHBIX 33/1a4 CPEJICTBAMU JIENIOBOM rpaduKu.
IIpakTuyeckas padora: 0,5
Pemrenne 3amad mo Kypcy MaTeMaTHKH 7-9 KiaccoB (HaXOXICHHE KOJIMYECTBAa KOPHEH
KBaJ[paTHOTO YPaBHEHWsS, HaXOXJCHHE KOpPHEW KBaJpaTHOTO YypaBHEHUS, HAXOXKICHUE
TUTOIA/IA TPEYTOJIbHUKA, 0O0BEMOB Tell BpallleHHs ), MOCTPOCHUE IpaduKa KBAJAPATUIHOW M
JpOoOHO-paIOHATEHON (PYHKIMH, pellieHHe SJKOHOMUYECKUX 3a1a4
CamocTosiTeqibHast padoTa: 0,5
Coobuienne Mo TteMe «IBOJIOLHS 3JIEKTPOHHBIX TaOmuiy, «/lemoBas rpaduxa», perieHue
9KOHOMHMYECKHX 32124 (IJIaHWPOBaHHUE TOE3AKH, HeJISNbHBIN pacxo H T.1.)
KonTtpoabnas padora 1
Tema 3.3. basel mamHbIXx u cucteMbl | Codeporcanue yuebHo2o mamepuana: 0,5

yYapaBJICHUSA 0azamu JaHHBIX

[IpencraBnenne o0 opraHm3zanuu 0a3 NaHHBIX W CHCTeMax ympaBieHus umu. CTpyKTypa
JAHHBIX W CHCTEMa 3allpOCOB Ha MpuMepax 0a3 [MaHHBIX Pa3TUYHOTO Ha3HAUYEHUS:
IOPUINYECKUX, OMOJIMOTEYHBIX, COLMANBHBIX, KaApOBBIX M Hp. Vcrmomb30BaHWE CHCTEMBI
yIpaBieHus 0a3aMu JJAHHBIX JJIs BBIIIOJIHEHUS YYCOHBIX 3a/IaHUH U3 PA3IUYHBIX TPEAMETHBIX
obmacreii. dopMHUpOBaHUE 3aMpPOCOB I pabOTBl B ceTH HWHTEpHET C 3ICKTPOHHBIMU
KarajoramMu OWOIMoOTeK, My3eeB, kamromsmanus, CMU B paMkax ydeOHBIX 3aJaHWi W3
Pa3TUYHBIX TPEIMETHBIX O00JACTei. OJCKTPOHHBIE KOJUICKIMM WH()OPMAIIMOHHBIX U
0o0pa3oBaTeNbHBIX  PECYpPCOB, OOpa3oOBaTeNbHBIE  CIEIUAIM3UPOBAHHBIE  MTOPTAIHI.
Opranmzamust 0a3 JaHHBIX. 3amojHEHHE Tojieli 0a3 JaHHBIX. BO3MOXHOCTH cHCTEM
yrnpasicHus Oa3zamMu JaHHBIX. DOpMHUpPOBaHHME 3alPOCOB JUIS IOWCKA W COPTHPOBKHU
uHMopMauH B 0a3e JaHHBIX.
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I[IpakTnyeckas padora: 0,5
Cosznanne nepapxuueckoii/cereBoit B/ «YueOHoe 3aBeneHue», cozaanue tadanunoi BJ1 «1
Kype»
CamocTosiTeqibHast padoTa: 0,5
Coobmienue mo TeMe «IIpuMeHenne 0a3 JaHHBIX», «CUCTEMBI YIpaBICHUs 0a3aMU JAHHBIX

Tema 3.4. KomnproTepHas rpaduka Coodeporcanue yuebno2o mamepuana.: 0,5
[IpencraBnenue rpaduueckoii WHPOPMAIMH B KOMIBIOTEpE, KOMIIbIOTEpHAas Trpaduka,
pactpoBasi, BeKTOpHas W (QpakTaibHas rpaduka, MUKCENb, MHUKCEIH3AlNs, pa3pericHnue
n300paKeHHs, pealibHbId pa3Mep, IBETOBas MOJIENb, Oe3omacHas NanuTpa, rpaduuecKue
MPUMHUTUBEI, KpuBas be3be, 3aquMBKa 3aMKHYTOTO KOHTypa TPaJUCHTOM, TEKCTYpOH u
KapTOW, KaJApUpOBaHUE U300pakeHUs, 00BO/IKa KOHTYpa, padoTa co ClIosSMU, (ppakTaabHBINA
TPEyroJIbHUK M cHeXxknHKa Koxa.
[pakTnyeckas padora: 0,5
ITouck B wuHTepHeTe wu300paxeHne mo Teme «HOBBI TOm», CO3MaHHUE HOBOTOMHEH
OTKpBITKH/Tipuriamenns B peaakrope GIMP/Adobe Photoshop
CamocTosiTejibHas padoTa: 0,5
JlopaboTka HOBOTOJHEH OTKPBITKH/IPUTTIAIICHHS

Tema 3.5. Pemaktop mnpesentammii u | Codepoicanue yuebHo2o mamepuana. 0,5

MyJIbTUMEINHHAS cpea [IpencraBneHne o MPOrpaMMHBIX Cpelax KOMIBIOTEPHOW TpaduKu, TNPE3CHTAUIX H
MYJBTUMEIUHAHBIX cpenax. Co3aHue U peJaKTUPOBaHHUE Tpa)UIeCKUX U MYJIbTUMEIUAHBIX
o0bekToB.  OdopmieHue  ANEKTPOHHBIX — myOnmkarwmii. CpeacTBa  KOMIBIOTEPHBIX
NpEe3eHTANW JIIsl BBITOTHEHUSI YYeOHBIX 3aJaHUi W3 Pa3UYHBIX TPEJAMETHBIX O0JIaCTe.
Hcnonp3oBaHre Mpe3eHTAIMOHHOTO O00OpYJIOBaHMA. 3HAKOMCTBO C  DJIEKTPOHHBIMHU
TUTNIEPTEKCTOBBIMU KHUTAMU, DIICKTPOHHBIMU YYCOHUKAMU | KypHAJIAMHU.
IIpakTH4eckas padora: 0,5
[Touck B nHTEpHETE MHPOPMAIIHU TIO TeMe «My3en
Opanuwn/Typrun/Utanuu/I"epmanun/Poccun/Hopernn/BenukoOpuranuu. . . »,
CO3/IaHME NPE3CHTAINH Ha IAHHYI0 TEMY
CamocrosiTenbHasi padora: 0,5
JlopaboTka mpe3eHTaIun

Tema 3.6. HoTHbIH pemakTop Coodeporcanue yuebno2o mamepuana.: 1

Wneonorust pasmuYHBIX PeIakTOpOB. BO3MOXKHOCTH COBPEMEHHBIX MPOrpaMM HOTHOTO
HaObopa W BepcTku. PasnmmunHple BHIbI HaOOpa HOTHOTO MaTepuaia (IOIIAroBEI HaOOD,
OBICTpBIA HAaOOp, HAOOp HOT B peasbHOM BpeMenu). OOpaboTka HaOpaHHOTO MaTepHuaita
(mobaBmeHMe ©  yJAJCHHWE TAKTOB, KOMHMPOBAaHWE, MHOTOroiocue). PaccraHoBka
APTUKYJSIIIUOHHBIX 0003HAYCHWA, TUHAMKKH, BBOJI MTOJICTPOYHOTO TeKCTa. | pynmupoBka HOT
1 MEXCTPOYHBIC TPYNIEI, TpeMoa0. Habop opKecTpoBOM MapTUTYPHI U MEPKOBHON MY3BIKH.
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BepcTtka HOTHOTO Matepuana (HACTpOWKa PacCTOSHHS MEXIy HOTOHOCIAMH U CHCTEMaMH,
JIOTIONTHATENbHBIE HOTOHOCIBI W 0ssia). BBojg W pacro3HaBaHue HOT €O CKaHepa,
ucnojs3oBanue rpaduku. Ileuats no maprusm. [Iporpammer Finale, Sibelius, MuseScore

CamocrosiTensHas pabora:
Habop HoTHOTO MprMepa (conbdhemrrno, DTM, My3bIKalibHas TUTEPATYpa)

0,5

Paznen 4. TeJ'IeKOMMyHl/IKaHl/IOHHbIe TEXHOJIOI'MH

Tema 4.1. Pazputne cetn HTEpHET.
[Mowuck u nepenava nHGOpMAIIH

Cooeporcanue yuebrnoco mamepuana:

Passutne cetn Untepuet. [Ipotokonsl cetn UuTepHeT. IlpencraBieHns o TEXHUYECKHUX H
MPOrPaMMHBIX CpPEACTBAaX TEIEKOMMYHHKAIIMOHHBIX TEXHOJOTHH. VHTEepHEeT-TeXHOIOruH,
CIIOCOOBI M CKOPOCTHBIC XapaKTEPUCTHKHU IMOAKIIOUCHHMs, MpoBaiinep. bpaysep. Ilpumepst
paboTel ¢ HMHTEpHET-Mara3uHoMm, uHTepHeT-CMMU, HHTepHEeT-TYypareHTCTBOM, WHTEPHET-
oubnuorexoit u mp. Ilouck nHpopManuu ¢ ucmoab30BaHUeM KommbioTepa. [IporpamMMHubie
TIOMCKOBBIE CEPBHCHI. VICIONb30BaHUE KIFOYEBBIX CIOB, (Qpa3 sl MOMCKa WHQOPMAIHH.
KomOunanun ycnmouss moucka. Ilpumep moucka WHPOpMAnuu Ha TOCYAapCTBEHHBIX
oOpasoBaTenbHbIX mopranax. [lorckoBeie cuctembl. OcyiecTBIeHNE MOMCKa UH(pOpMayun
Wi uH(OPMAIIMOHHOTO O0BEKTa B TeKcTe, (aiIoBBIX CTPYKTypax, 0a3ax IaHHBIX, CETH
Wnrepner. Ilepenaua wndopmarnmm Mexmy komibioTepamu. [IpoBomHas u GecripoBoHAS
cBA3b. Monem. EQuHMIBI M3MepeHNsl CKOPOCTH NMepeNadyd JaHHBIX. DJIEKTPOHHAs MouTa U
(¢ opMHUpOBaHUE aAPECHOM KHUTH.

0,5

IpakTuyeckas padora:
IMowuck B nHTepHETE HHPOpMAaIHK 1Mo TeMe «BoictaBku HikHero HoBroposa», co3nanue
(hatina ¢ mHGOpMaLKel, OTHpaBKa Qaiiyia o IEKTPOHHOM MOYTE

0,5

CamocTosiTeqibHast padoTa:

TMouck uHGOpMAIHH IO TeME «DNEKTPOHHBIC PECYPCHI IS CTY/ICHTOB-
JTUPUKEPOB/TaHIIOPOB/BOKAIKMCTOB...», C co3gaHueM (Qaitia ¢ uHpopMmanuend u
THITEePCChUTKAMU

0,5

Tema 4.2. Bo3zmoxxkHoctu cereBoro I10:
AJICKTPOHHAS MI0YTA, BUJCOKOHPEPEHITUU

Coodepoicanue yuebno2o mamepuana.

Bo3MOXXHOCTH CeTeBOr0 MPOrpaMMHOTO OOecredYeHus] [UId OpraHu3aludd JHYHOH U
KOJUTEKTUBHOW JEATENIbHOCTH B TJIOOATBHBIX H JIOKAIBHBIX KOMIBIOTEPHBIX CETSX:
9NIEKTPOHHASA IOYTa, YaT, BHICOKOH(pepeHuus, uHTepHeT-TedaedoHus. [Ipumepsr ceTeBbIX
MH(QOPMAIIMOHHBIX CUCTEM ISl Pa3JIMUHBIX HampaBieHUH MPOopecCHOHANBHON NEsTEIbHOCTH
(commaneHbIe ceTH, HHTepHET-CMMU, nmucTaHIMOHHOE OO0y4YeHHE M TECTHPOBAHUE, CETCBBIC
koHpepeHud u GopyMmMbl M Imp.). VMcmoib3oBaHHWE TECTUPYIOIIMX CHCTEM B Yy4eOHOH
JIeSITETIbHOCTH B JIOKAJIBHOM ceTH npodeccuoHanpHOi obpa3oBaTensHol opranuzanuu CI10.

0,5

IIpakTH4eckas padora:
ITouck B nHTEepHETE MHMOPMAIUK 110 TeMe «Moé x000u», coznanue ¢aitna ¢ nabopMaluei,

0,5
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oTIpaBKa (¢aiisa Mo MEKTPOHHOH NoYTe

CamocrosiTesibHast padoTa: 0,5
ITouck uadopmannu o teme «Co3aaHue catay
Tema 4.3. Metoas! u cpenctBa coznanus | Codepoicanue yuebHo2o mamepuana. 1
Y CONPOBOKIICHUS CcaiiTa MeTopl M CpeCTBA CO3/IaHUS U COMPOBOXKICHHS caiiTa. METOJBI M CPEJCTBAa CO3/aHUS U
COTIPOBOX/ICHUSI HOBOCTHOH JIEHTHI, CaiiTa 3JIEeKTPOHHOTO JKypHaJla UM HHTEPHET-Ta3eThl (Ha
TIpUMeEpE pasfiena caiita 00pa3oBaTeILHON OpraHU3aIlvH).
CamocrosiTensHas pabora: 0,5
ITouck nadopmanmu no teme «Co3xanue caiitay
KonTpoJbHasi padoTa 1
HToro no paznenam 1-4 6jioka «<HH(POPMATHKAY»: ayTIUTOPHbIE 3aHATHUS 16
Hroro no paznesam 1-4 0s0ka «<nHGoOpMaTHKA»: caMOCTOATeIbHasg padoTa 8
Pasnes 5. Beenenue. Pazputue nousitus o ynciae. Kopau, crenenn u sorapugmsl 4
Tema 5.1. Matemartuka B HayKke, TexHuke, | Codeparcanue yuebno2o mamepuana. 0,5 2
UT wu mnpakTHYeCKOM eATeNIbHOCTU. | BBeieHne. MaTemMaTuka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJOTHAX H
Lenple ®  panMOHANBHBIE  YUCNA. | MPAKTUYECKOW JAesTenbHOCTH. Llenw u 3amaum WM3y4eHHs MaTEMAaTHKH IPU OCBOCHHH
HeiictButenbheie uyncna. [lpubmmwxennsie | npodeccuit CIIO u cmeumansHoctedd CIIO. PasButue monstus o uucne. Llenble u
BblunciaeHns.  KOMIUIEKCHbIE — YHCINA. | pallMoHaibHBIE Yucna. JleficTBuTensHble umcia. JleictBusa ¢ HuMH. [lpubnmxeHHble
Crenenu. Kopens n-Hoii ctenenu BbiunciieHua. KommuekcHeie uncna. Kopuu u crenenu. KopHu HaTypalbHOM CTEEHH U3
yhuclia ¥ uX cBoicTBa. CTENCHH C pallMOHATBHBIMY MTOKA3aTEISIMU, UX CBONCTBa. CTENeHH ¢
JIEHCTBUTEIHHBIMU TIOKa3aTesiMi. CBOMCTBA CTENEHH C AEWCTBUTENBHBIM ITOKA3aTENIEM.
IIpakTuyeckas padora: 0,5
BrrurcneHne 3HaUuSHUI BEIPAXCHHIA, COJCPKAIIUX KOPHU U CTCIICHU
CamocrosiTenbHasi padora: 0,5
Coobmenune o Teme «HaTypanpHbie guciay, «JleicTBUTENbHBIC YUCIa», «PannonanpHbIe
yrcnay, «KomiiekcHbie yncia». Beraucienue u cpaBHeHUE KOpHEN. BolnoaHeHne pacueToB
¢ pagukanamu. HaxoxaeHne 3HaUCHUN CTEIICHEH C palliOHAIBHBIMY [TOKA3aTEIISIMU.
CpaBHEHHE CTCTICHEH.
Tema 5.2. Jlorapudmel u ux cBoiictBa. | Codepoicanue yuebnozo mamepuana.: 0,5 2
[IpeobpazoBanue norapumudeckux | Jlorapudpm. Jlorapudm umcina. OcHOBHOE norapu(MUYECKOe TOXIECTBO. JlecATUYHBIE U
BBIPKCHUM. WppatnmonanbHele | HaTypanbHble Jorapudwmbel. llpaBuna neldictBuii ¢ morapudmamu. Ilepexoq k HOBOMY
YpaBHEHHS 1 HEPABEHCTBA OCHOBAHMUIO. IIpeoOpazoBanue  anrebpamdeckux  BBIPAKCHHU. [IpeobpazoBanue
paliOHANBHBIX, HWPPAIMOHANBHBIX CTETEHHBIX, IIOKAa3aTeNbHBIX U JOrapu(hMUIECKIX
BEIpakeHH. PellieHne uppanuoHaabHBIX YPaBHCHUN W HEPaBEHCTB. PellieHue MpUKIIaIHbIX
3a/ad.
IIpakTHyeckas padora: 0,5
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Boruncnenne — norapumMoB,  3HAYCHHWH  BBIPOKEHUH,  CONEpXKAIIMX  JIOTApU(MEL
IIpeobpazoBanme JorapuMUICCKUX BRIpaKCHUH. PelreHne nppannoHaIbHBIX YpaBHECHUN U
HEPAaBEHCTB

CamocrosiTeibHasi padora: 0,5

Coobmieane mo Teme «Jlorapudm u ero Buab», «Pamukanbl»y, pelieHHe TPUMEPOB,

COJICPIKAIIHMX CTETICHH, PAJIMKAIIBI U JTOTAPH(MBI, PEllICHUE WPPAIIMOHATBHBIX YPaBHEHUH
Tema 5.3. IlokazarensHble ypaBHeHUS U | Codepowcanue yuebHo20 Mamepuana. 0,5 2
HEPaBCHCTBA Pemenue mokazarenpHBIX YpaBHCHUN W HEPABEHCTB. PelieHre npukiaaHeix 3anad. Penienne

KBaJIpaTHBIX YpaBHEHHH. Pemenne ypaBHEHUH ¢ TOMOIIBIO BEIHECEHUS OOIIETO MHOXHUTEIS

3a CKOOKHU. PaBHOCHIIBHOCTE ypaBHEHUH. Perenue mpocTeHmmx moKa3aTeIbHbIX HEPABEHCTB.

O051acTh OTpe/IeIICHUs] HEPaBESHCTBA.

IIpakTH4eckas padora: 0,5

Pemnenue noka3arenbHbIX YPAaBHEHUN U HEPABEHCTB

CamocTosiTesibHast padoTa: 0,5

Coobmenne mo teme «Maremaruka B p. I'pennm», «Martematuka B [p. Erumrey,

«Maremaruka B [p. BaBunone», «Marematuka B p.Muaum», perieHue mokazaTeIbHBIX

ypaBHEHUH
Tema 5.4. Jlorapudmruueckue ypaBHeHUs | Codepowcanue yuebno2o mamepuana. 0,5 2
Y HEpaBEHCTBA Pemenue npuknagaeix 3amad. PemieHue JorapuMuuUecKux ypaBHEHUH W HEPaBEHCTB.

PaBHOCHIIBHOCTD ypaBHeHMI. HeoO0X0AMMOCTh IPOBEPKH HANJACHHBIX MPU PEIICHUU YHUCEI

Ha SBJISIEMOCTh KOpHEM JiorapudmMudeckoro ypasHenus. O6nactb onpeeneHus jgorapudma.

Pemenue cucreM HEpaBEHCTB M KBaJIPATHBIX HEPABCHCTB.

IIpakTH4eckas padora: 0,5

Pemenue gorapuMuUecKux ypaBHEHUH 1 HEPABCHCTB

CamocTosiTesibHast padoTa: 0,5

CoobOmienne 1o Teme «Pa3BuTHe MOHATHS O YUCie», «Apabckas MareMaTHkay, «CHCTEMBI

CUHCIICHVSI», PEIICHHUE JIOTAPU(PMUUECKUX YpaBHEHUHN
Paznen 6. [lpsvMble u m1ockocTH B mpoctpancTBe. Koopaunartsl U BeKTOpbl. MHOTOrpaHHMKH U KPYIJble Teja 4
Tema 6.1 Bsammuoe pacnonoxenue | Codepawcanue yuebno2o mamepuana. 0,5 2

NpsIMBIX U TI0cKocTel. [lapanmnensHOCTh
MPSAMBIX M TI0cKocTe. CedeHus. YTIIbI
MEXAy TpSIMBIMH H  TUIOCKOCTSIMHU.
[lepneHANKYIIPHOCTH MIPSIMBIX u
IJIOCKOCTEH

IIpsiMbIe U MIIOCKOCTH B MPOCTpaHCTBE. B3auMHoe pacmonokeHue IByX MpsSMBIX B
npoctpancTie. [TapannensHOCTh PsAMON U TIIOCKOCTH. [lapanienbHOCTh I0CKOCTEH.
Ceuenus. [lepneHANKYIAPHOCTD MPSMOK U TUTOCKOCTH. [leprieHauKyIsip 1 HaKJIOHHAsI. YTOI
MEXIy MPSMOM U MIOCKOCThIO. JIBYIpaHHBIN Yrol. YTOI MEXKIY IIIOCKOCTSIMHU.
[lepneHUKyIAPHOCTH IBYX IIOCKOCTEH. | 'eomMeTpudeckue npeoOpa3oBaHus MPOCTPAHCTBA!
napaJuIeIbHBIN IepeHOC, CHMMETPHS OTHOCUTEIHHO TUIOCKOCTH. [lapanensHoe
npoekTupoBanue. Inomanp opToronansHOM mpoeknuu. M300paxeHue IpoCTpaHCTBEHHBIX
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duryp.

IIpakTnyeckas padora:

HaxosxneHne napasuiesibHbIX, IEPECEKAIOLINXCS U CKPEIMBAOIIMXCS IPAMBIX B IIPOCTEHIIINX
o0beMHBIX (urypax. [loctpoenue cedenusi, mpoxoasiero yepe3 3 Touku. Pemenue 3amxay ¢
MCIIOJIb30BaHMEM JIBYTPaHHBIX yrioB. PerieHne 3a1ay Ha reoMeTpruiecKue npeodpa3oBaHus

0,5

CamocTosiTesibHast padoTa:
Coobmenne o Teme «l'eomerpusi EBkimmman, «l'eomerpust JlobadeBckoro», «I'eomerpus
Pumanay. [IpuMeHeHNe MOTyYeHHBIX 3HAHUN Ha MPAKTHKE

0,5

Tema 6.2. KooparHaThI M BEKTOPHI B
npoctpancTBe. CKasIpHOE
npousBesieHue. MHOTOrpaHHUKU.
[Inomaan NOBEpXHOCTH U 00BEMBI TEI

Coodepoicanue yuebno2o mamepuana.

Koopnunats! u Bektopsl. IIpsimoyronbpHas (1ekapToBa) cucteMa KOOpJUHAT B IPOCTPAHCTBE.
DopmMyna paccTOSHUS MEXAY OBYMSI TOUKaMH. YpaBHEHHS CQephl, INIOCKOCTH M MPSIMOM.
Bextopel. Mogayns BekTopa. PaBeHCTBO BekTOpoB. CoK€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpPa Ha 4HuClo. Pa3iiokeHne BEKTOpa MO HANPABICHUAM. YTOJI MEXAY ABYMsI BEKTOPAMH.
IIpoeknust Bekropa Ha ock. Koopnunatel BekTopa. CKalspHOE NPOU3BEAECHUE BEKTOPOB.
Hcnonp30BaHue KOOpPAMHAT M BEKTOPOB MNpPH PEIIEHHHM MAaTEMATHUYECKHX U IPUKIATHBIX
3amad. MHororpanHuku. Bepmmubl, peOpa, TpaHum MHOTOrpaHHWKa. Pa3Beprka.
MHororpanHble yriabl. BbITykible MHOTOTpaHHHKH. Teopema ODiinepa. MHOrorpaHHHKH,
IpHU3Ma, Napajulesenune]l, IMpaMuia, ycedeHHas: NupamMuia, IpaBUIbHbIE MHOTOTPAHHUKH,
CeueHHsI MHOTOIPaHHUKOB, ()OPMyIbl 00BEMOB IPU3MBI, TMPAMUJIBL M YCEUSHHON MUPaMHIBI

0,5

IIpakTHyeckas padoTa:

Pemenne 3amau ¢ MCIONB30BaHMEM METOAAa KOOPAMHAT M BEKTOpOB. PemieHne 3amad Ha
HAXOXKJICHUE CKaJSPHOTO MPOW3BE/CHUS BEKTOpOB. PemieHne 3amad Ha 00beMHBIC (DUTYPBHI
(HaxoXJIeHWE KOJMYECTBA BEPIIMH/CTOPOH), HAXOXJICHUE BBICOTHI, YIJOB (UTYPHI,
MTOCTPOEHHUE CEUCHHS

0,5

CamocTosiTesibHast padoTa:

Pemienne 3amau ¢ WCHONAB30BaHMEM METOAA KOOPAMHAT W BEKTOpOB. PemieHue 3amau Ha
HaXO)KJIEHHE CKAISPHOTO TPOU3BENEHUsI BEKTOPOB. [IprMeHeHHe MOIydeHHBIX 3HAHWW Ha
MTPAKTHKE

0,5

Tema 6.3. Kpyruele tena. Ilnomamu
MTOBEPXHOCTH u 00BEMBI.
MHOrorpaHHuKy 1 Kpyrjble Tena

Coodepoicanue yuebHo2o mamepuana.

Tena BpaimeHus, NpsMON KpyroBOH HMIIMHAP, MPAMONW KpYyroBoH KOHYC, YCEUEHHBIH KOHYC,
map u cdepa, cedeHus Tea BpamieHHs, GopMynsl 00bEMOB IMIMHJIpPA, KOHyca U Imapa,
¢opmynbl miomaneld OOKOBOW M TMOJHOH MOBEPXHOCTH KOHYCa, YCEUYEHHOTO KOHyca W
OUWIMHIPA, IUIomanab cdepbl. MHOrOrpaHHUKH, MpU3Ma, MNapajieNienuIes, MNUpaMuaa,
yceueHHasl MMpaMua, PaBUIbLHBIE MHOTOTPAaHHHUKH, CEYEHUS MHOTOTPAaHHHUKOB, (OPMYJIBI
00bEMOB TIPU3MEBI, TUPAMUILI U YCEUCHHON NMUpaMuabl. Tena BpaleHwus, MpsSMOil KPyroBOM
ITMHIP, TPSIMOM KPYrOBOW KOHYC, YCEUCHHBIH KOHYC, map W cdepa, ceueHHs Tel

0,5
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BpauieHus, GopmMysbl 00bEMOB LMIKMHAPA, KOHYca U IIapa, GopMyiisl IIonaaeii 60KkoBoi u
HOJIHOM [TOBEPXHOCTH KOHYCa, YCEUEHHOI0 KOHyca M LMJIMHAPA, IUIoLaab chepbl

IpakTuyeckas padora:

Pemienne 3amau Ha o0OBeMHBIE GUryphl (HaXOXICHHE IUIOMAAA OOKOBOW U TOJHOW
MOBEPXHOCTH, 00beMa). BBITOBBIC 331a4r ¢ OJTHOBPEMEHHBIM HCIOJb30BAHUEM HECKOIBKUX
duryp. 3amaun ¢ GU3NIECKUM COJCPIKAHUEM.

0,5

CamocTosiTesibHast padoTa:

Pemienne 3amau Ha o0OBeMHBIE GUrypsl (HaXOXICHHE IUIOMAAA OOKOBOH U TOJHOW
MMOBEPXHOCTH, 00beMa). BBITOBBIC 3a7aun ¢ OJHOBPEMEHHBIM HCIOJIb30BAHMEM HECKOJBKHX
duryp. 3anaun ¢ GU3NIECKUM COJCPIKAHUEM.

0,5

Kontpossnasa pabora mo Ttemam: «JledicTBuTenbHBIe uYHcHa», «Jlorapupmuueckue,
UppaIoHaNbHbIE U NTOKa3aTeIbHbIE ypaBHEHU», «OCHOBBI CTEPEOMETPHI»

Pasnes 7. KomOnnaTopuka. JjieMeHTBI T

€OpPUM BEPOSITHOCTE U MAaTEMATHYECKOI CTATUCTUKH

Tema 7.1. KomMOunHaTopHbIe
KOHCTpYKIMH. [IpaBnia KOMOMHATOPHKH.
OneMeHThI TEOPUU BEPOSITHOCTEN

Cooeporcanue yuebrnoco mamepuana:

OcCHOBHBIC TOHATHS KOMOWHATOPHWKH. 3aJadd Ha TOACYET YHCNIA Pa3MEIICHHM,
NepeCcTaHOBOK, coueTaHuil. Pemenne 3amay Ha mepebop BapuantoB. Popmyna OnHOMA
Herotona. CpoiictBa OmHOMUHANBHBIX K03 ¢dunuentoB. Tpeyronasauk Ilackans. CoObiTHe,
BEPOATHOCTh COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHOCTeH. [loHATHE 0 HE3aBUCUMOCTH
coObiThii. JluckpeTHass ciy4aiiHas BeNMYMHA, 3aKOH €€ pacrpeneincHus. YucioBbie
XapaKTepUCTUKU TUCKPETHOH ciayvaiiHOW BennuuHbl. [oHsATHE 0 3aKOHE OONBLINX YHCEe.

0,5

IIpakTHyeckas padoTa:
Pemenue 3amau Ha MOJCYET YKCa pa3MEIICHUM, TIEPECTAaHOBOK, coueTaHUl. Perenue 3amau
Ha repe0op BapuaHTOB. PelieHne 3a/1a4 Ha BEPOSTHOCTh, HE3aBUCHMEBIE COOBITHS

0,5

CamocrosiTesibHast padoTa:
Pemenue 3amau Ha MOJACYET 4YMCia pa3MEIICHWH, NMEPECTaHOBOK, coueTaHuil. PeleHue
3a/1a4 Ha nepe0op BapHaHTOB. PenieHne 3a/1a4y Ha BEPOSTHOCTh, HE3aBHCUMEIC COOBITHS

0,5

Tema 7.2. DneMeHTBI MaTeMaTHYECKOH
CTAaTUCTHUKH

Coodepoicanue yuebHo2o mamepuana.

IIpencraBinenne AaHHBIX (TaOMUIBI, AWAarpamMMbl, TpadWKH), TeHEpalbHas COBOKYITHOCTD,
BbIOOpKa, cpenHee apupmerndyeckoe, MeauaHa. [loHsTHE O 3ajavyax MaTeMaTHUECKOU
CTaTHCTUKHU. PellieHne MpakTHIeCKuX 3a1a4 ¢ IPUMEHECHUEM BEPOSTHOCTHBIX METOJIOB.

0,5

IIpakTH4eckas padora:
Pemrenne 3amaq Ha BEPOATHOCTH, HE3aBUCUMBIC cOOBITHA. Co3maHue BHIOOPKHU, MTOCTPOCHUE
TIOJIUTOHA

0,5

CamocTosiTeqibHast padoTa:
Pemenne 3amad Ha BEpOSITHOCTb, HE3aBUCHMBIE COOBITHS. PerieHre mpakTHYecKuX 3afad

IIPUMCHCHUEM BEPOSATHOCTHBEIX MCTOI0B

0,5
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Pasnes 8. OcHoBbI TpUroHOMeTpuM. DYHKIUM U rpa¢uKku. YpaBHEeHHs H HEPABEHCTBA

Tema 8.1. OCHOBBHI TPHUTOHOMETPHH.
TpuroHoMeTpuuecKre  ypaBHEHHS H
HEPaBCHCTBA

Cooeporcanue yuebrnoeo mamepuana:

OcHoBuble ToHATHA. Panmannas mepa yrma. BpamarensHoe asmwkenne. CHHyC, KOCHHYC,
TaHM€HC W KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. DOpMYyIbI
npuBegeHusi. dopmynsl cioxenus. Dopmynbsl yaBoeHuss Dopmynbl MOJTOBUHHOIO yria.
[IpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUUICCKUX BhIpakeHUi. [IpeoOpa3oBaHue CyMMbI
TPUTOHOMETPUYECKUX (PYHKIMH B TPOM3BEJACHHUE W MPOW3BEACHUS B CyMMy. BhIpaxcHue
TPUTOHOMETPUYECKUX (PYHKIIMH dYepe3 TaHIeHC IOJOBUHHOTO aprymeHTa. lIpocrefimme
TPUTOHOMETPHUYECKHE ypaBHeHUS. lIpocTeiimme TpPUTOHOMETPUYECKHE HEPaBEHCTBA.
OO0patHbIe TpUrOHOMETpHIECKHE QYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC.

1,5

IIpakTH4eckas padora:

HaxoxxneHne TpUrOHOMETPUYECKHMX BEJIMYMH [0 OJHOM M3 HHUX, IpeoOpa3oBaHHE
TPUTOHOMETpPUUECKUX BbIpakeHHH. [IpeoOpa3oBaHMe TPUTOHOMETPUUYECKUX BBIPAKEHHIA.
Pemenne TpUroHOMETPUYECKHUX YPABHEHUH 1 HEPABEHCTB

1,5

CamocTosiTesibHast padoTa:

HaxoxmeHne TpPUTOHOMETPUYCCKUX BEIMYMH [0 OJHOH M3 HHUX, IpeoOpa3oBaHHe
TPUTOHOMETPUYECKUX BbIpakeHUH. [IpeoOpazoBaHUEe TPUTOHOMETPUYECKHUX BBIPAIKEHUIMA.
PelieHre TPUrOHOMETPUYECKUX ypaBHEHHMH W HepaBeHCTB. CooOIlleHHE 10 TeMe
«3apoKIeHNE TPUTOHOMETPHI

1,5

Tema 8.2. @®yHKuuMH, HX CBOIcTBa U
rpaduku

Coodepoicanue yuebno2o mamepuana.

Oynknun. O6macTb OnpeAescHUs] U MHOXKECTBO 3HaueHH; rpaduk (QyHKIHH, MOCTPOCHUE
rpadpukoB  (QyHKIUH, 3aJaHHBIX pa3iuuHbIMH  crocoOamu. CpoiicTBa  (YHKIUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHWYEHHOCTb, MEPUOJUYHOCTH. [IpoMexyTkH
BO3pacTaHusl U YObIBaHMs, HauOoJbllIee M HauMEHbIIEEe 3HAYEHHs, TOUYKH 3KCTPEeMyMa.
I'padmueckass maTepnperamms. [Ipumeps! (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX
nporeccax U sABICHHUAX. Apudmerndeckue onepanuu Haa GyHKuusiMu. CroxHas GyHKIHS
(xommo3uumsi). IlonsitTme o HempepsiBHOCTH ¢yHKIMH. OOpatHble ¢yHKmun. O6macts
ompeesieHUss W 00JacTh 3HauYeHU oOpaTHOM QyHKuMu. ['padux oOpaTHON QyHKIHH.
CrenieHHBIE, TIOKa3aTelbHBIE, JIOTAPUPMHUYECKHE W TPUTOHOMETPHUYECKHE (DYHKIIHH.
OOpaTHBIE TPUTOHOMETPHUCCKUE (QYHKIIHH.

IIpakTH4eckas padora:
[ocTpoenue rpadukoB MoKa3aTeabHOM, TOTapUPMUUECKIX, TPUTOHOMETPHUECKUX, JPOOHO-
PALMOHATBHBIX (DYHKIHUH.

CamocTosiTeqibHast padoTa:
Coobmienne Ha Temy «OOpatHas QyHKus», « Tpuronomerpuueckue GyHKIHN», «O0paTHBIC
TpUroHOMeTprudeckue QyHKINY. [ToBTOpeHUE IPOMICHHBIX TEM.

Pa3nen 9. Hauaia MaTeMaTH4YeCKOro aHaJIN3a
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Tema 9.1.
ITpousBoanas.
WHTeTpal

HOCJ’IC,I[OBEITCJ'IBHOCTI/I.

[TepBooOpa3zHas

u

Coodepoicanue yuebno2o mamepuana.

ITocnenoBarenprOCTH. CrIOCOOBI 33faHWS W CBOWCTBA YHMCIIOBBIX IOCJIENOBATEIHLHOCTEH.
IlonsiTme o mpepene mocienoBaTensHOCcTH. CyIECTBOBaHWE Tpefesa MOHOTOHHOM
OTpaHMUYEHHOHN TmocnenoBareabHOCTH. CyMMHpOBaHHE MOCIEA0BaTENbHOCTEN. beckoHeuHo
yObIBatomasi TeoMeTpuveckass mnporpeccust U ee cymma. [IpousBogHas. [lonsatue o
MPOU3BOAHON (YHKIMH, €€ TEOMCTPUYCCKMA M (U3WYECKHH CMBICI. Y paBHEHHE
KacaTeldbHOM K Tpaduky ¢yHKuuu. I[Ipom3BomHBIE CyMMBI, Pa3HOCTH, NPOU3BEICHUS,
yacTHble. [Ipon3BoHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKuuil. [IpuMeHenne npon3BomHON K
uccrnenoBannio QyHKIWH u moctpoeHuto rpadukoB. [Tpon3BojnHble 0O0paTHOW (GYHKIUU U
KoMro3uiuy  GyHKuuH. Ilpumepsl UCMONB30BaHUS TMPOW3BOMHOW JJsl  HAXOXKICHUS
HaWIy4dlIero peleHus B MPUKIAIHBIX 3aa4ax. Bropas mpon3BoaHas, €€ reOMETpUUYECKUH U
¢busndecknit cMeica. HaxoxaeHue cKOpocTH Ui TIporiecca, 3aJaHHoro (opMylod u
rpa¢uxom. IlepBooOpaszHas u wHTerpan. [IprMeHEHHE ONpeNeIeHHOro WHTerpana Jyis
HaXOKACHUS IUTOLIany KpuBosiMHeWHoW Tpanenuu. ©opmyna Helorona—IJleiiOnuna.
IIpumeps! MprMeHeHHUs! HHTErpaia B (PU3UKE U TEOMETPHH.

IIpakTHyeckas padoTa:

Pemenue 3agau Ha HaxXOXJICHHE TOYCK OJKCTPEMyMa, HAWUOONBIIETO W HAWMEHBIIETO
3HaueHuit ¢yHkuu. [loctpoenue rpadukoB ¢yHkmiA. Pemenwe 3amady Ha  TeMbI
«IlepBooOpasnas», «OnpeneieHHbld WHTErpam». HaxoxaeHue Iuromaay  (GUrypsi,
orpaHudeHHOU rpaduraMu GyHKITAH

CamocTosiTesibHast padoTa:

Pemenne 3amad Ha HaxOXAEHWE TOUYEK OJKCTPEMyMa, HAWMOONBIIETO W HAWMEHBIIETO
3HaueHud ¢yHkuuu. Iloctpoenue rpadukoB GyHKIWE. Peimenue 3agad Ha TEMbI
«IlepBooOpasnas», «OnpeneneHupli uHTErpa». HaxoxzaeHue Iuiomamy  (GUrypsi,
orpaHUdIeHHOU TrpadukaMu HyHKIIHH.

2,5

HToro nmo paznesam 5-9 010ka «<MaTeMaTHKa»: ayIUTOPHbIE 3aHATHS

20

HToro no pazgesam 5-9 0;10ka «<MaTeMaTHKa»: CAMOCTOSITeIbHAsA padoTa

10

Oo6s3aTebHAas AyANTOPHas yueGHas HArpy3Ka 00y4yaronierocs

36

CamocTosiTeIbHAs padoTa 00y4aonerocs

18

MakcumagibHas yyeOHasi Harpy3ka

54
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2. 4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOM
AEATEJBHOCTH CTYJAEHTOB

Beenenue. UnpopmanmoHHas 1eATeJIbHOCTH Y€JI0BEKA

IMouck cxoncTBa W pa3iavyusl MPOTEKAHUS HHPOPMALMOHHBIX MPOIECCOB Yy 4YeloBeKa, B
OMOJOTUYECKHNX, TEXHUUYECKHX M COIMalbHBIX cucTeMax. Knaccubukanus uHbopMalnmoHHBIX
IPOIIECCOB 110 MPUHATOMY OCHOBaHUIO. BbijienieHre OCHOBHBIX MH(POPMALMOHHBIX IPOIIECCOB B
peanbHbIX cucreMax. Kraccudukamuss HHOOPMAMOHHBIX MPOIECCOB IO MPUHATOMY
OcHOBaHMIO. BrageHue cucremoii 0a30BBIX 3HAHUH, OTpa)XalOIUX BKJIAJ HHPOPMATUKUA B
dbopMHpOBaHHE COBPEMEHHOW HAydyHOW KapTUHBI Mupa. McciaenoBaHue ¢ MOMOIIBIO
MH(GOPMALIMOHHBIX MOJENed CTPYKTYpbl W TOBEACHHS OOBEKTa B COOTBETCTBUU C
NOCTaBJIICHHOW 3a7auyeil. BpisBieHHe MpoOsieM >KU3HEACATENbHOCTH 4YEJIOBEKa B YCIOBHUSX
MH(GOPMAllMOHHONW [MBWJIM3AlUM M OIEHKA TMpeajiaraéMblX NyTed HX pa3perieHus.
Hcnonp3oBaHue CCBUUIOK M IMTUPOBAHHUS HMCTOYHUKOB WHGpopMauuu. 3HaHUE O0a30BBIX
MPUHILIMIIOB OpPTaHU3alud ¥ (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel. Bianenue nHopmamu
UH(POPMALIMOHHOM 3TUKM U TpaBa. CoOmroieHNe MPUHLIUIIOB oOecriedeHus HHPOPMALMOHHOM
0e30macHOCTH, CIOCOOOB W CPEICTB O0OECIeueHUs] HaEKHOTO (PYHKIIMOHUPOBAHHUS CPEJICTB
UKT.

IIpencraBienne u o0padorka wuHpopmanuu. Peaausanusi OCHOBHBIX

HH(OPMAIHOHHBIX MPOLECCOB € MOMOIILI) KOMIIBIOTEPOB

Onenka uHpOpMAMKM C TO3UIUNA €€ CBOHCTB (JOCTOBEPHOCTH, OOBEKTHMBHOCTH, TOJTHOTHI,
aKTYaJbHOCTH W T. 11.). 3HAaHUWE O JUCKPETHOH ¢dopme mpeacTaBicHUsT WHOpMAIMU. 3HAHHE
CHoco00B KOJUPOBAHUA U JeKoaupoBanus nHpopmanuu. Ilpeacrasienne o poiau nHGopMauu
U CBSI3aHHBIX C HEH MPOIECCOB B OKPYIKAIOIIEeM MUpe. BiiazieHne KOMIBIOTEPHBIME CPEIICTBAMH
NPEJICTaBICHUS] W aHalu3a JaHHBIX. YMEHHE OTJIMYaTh NpEJCTaBlIeHHe HWH(OpManuu B
pa3IMYHBIX CHCTEMax CYMCICHUSA. 3HAHWE MAaTeMaTHYECKUX OOBEKTOB WH(POPMATHKH.
[IpencraBnenne o MareMaTHYECKUX OOBEKTaX HMH(OPMATHKH, B TOM YHCIE O JIOTUYECKHX
dopmymnax. OueHka u opraHu3anus HHOOpPMAMH, B TOM YHCJIE TOIYy4aeMOW W3 CpEACTB
MaccoBOW HWH(OPMALIMU, CBUACTEIHCTB OYEBHJIEB, MHTEPBbIO. YMEHHE aHAIM3UPOBATH H
COITOCTABJISITh PA3JINYHBIC NCTOYHUKH WH(POPMAIINH.

ApxurexkTtypa komnbTepoB. Komnbrorepubie cetu. bezonacHocTs, ruruena,
IProHOMHKA, pecypcocOepexxeHue. 3amura HHPOpPMANUM, AHTUBUPYCHAS

3almuTa

YMeHue aHanu3upoBaTh KOMIBIOTEP € TOYKM 3PEHMs] €AUHCTBA €ro ammapaTHbIX H
IIPOIPaMMHBIX CPEICTB. YMEHHUE aHAJIM3UPOBATH YCTPOWCTBA KOMIIBIOTEPA C TOYKH 3PECHHUS
OpraHu3alliil TpoIeNyp BBOAA, XpaHEHUs, OOpabOTKH, Iepeaaydd, BhIBOAA HH(POpPMALUU.
YMeHue omnpenensaTh CpeiacTBa, HEOOXOOUMBIE MJIi OCYIIECTBIECHHUS HH()OPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUH 337au. Y MEHHE aHAIM3UPOBaTh HHTEp(dENc MporpaMMHOTO CpeCTBa
C MO3ULUI HCHOJHUTENS, €ro cpelbl (PYHKIMOHUPOBAHMS, CHCTEMbl KOMAHJ M CHUCTEMBI
OTKa30B. BplneneHne ©  ONpelelieHHe Ha3HA4YEHMsI DJJIEMEHTOB OKHAa  IIPOIPaMMBI.
[IpencraBienne O THUMOJOTUM KOMIBIOTEPHBIX ceTeid. OmnpenesieHue MNporpaMMHOTO |
anmapaTHoro odecreueHusi KOMIBbIOTEPHOM ceTH. 3HaHUEe BO3MOYKHOCTEH pasrpaHUYeHUs MpaB
JocTyna B ceTb. BrnaseHne 6a30BbIMM HaBbIKAMU U YMEHMSMHU 110 COONIONEHUIO TpeOOBAaHUI
TEXHUKA O€30MacCHOCTH, TUTHEHBI M pecypcocOepekeHuss Mpu paboTe €O CpencTBaMH
uHpopmarnzanuu. [ToHMMaHNe OCHOB NPaBOBBIX ACIEKTOB MCIIOJIB30BaHMS KOMIBIOTEPHBIX
nporpaMm U paboTsl B IHTepHeTe. Peanu3anus aHTUBUPYCHOM 3aIMTHI KOMIIBIOTEpA.

TexHosornu co3xanus u npeodpazoBanusa MHGOPMAUMOHHBIX 00bEKTOB
[IpencraBnenne o cnoco0ax XpaHeHUs M Tpocreiiiell o0paboTke MaHHBIX. Branenue
OCHOBHBIMH CBEICHUSMH O 0a3ax MaHHBIX M CPEACTBAaX JOCTyHma K HUM; YMEHHE padoTaTh C
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HUMHU. YMeHue pabotarh ¢ 6ubiarorekamMu mporpamM. ONbIT UCHOIb30BaHUS KOMIIbIOTEPHBIX
CPEICTB TMpeJICTaBICHUS M aHaiu3a JAaHHbIX. OcylecTBieHHe 00paOOTKH CTaTUCTUYECKON
uH(popMalMi C TMOMOIbI0 KoMmmbloTepa. [lonb3oBanue 0a3aMu JaHHBIX W CHPABOYHBIMU
CUCTEMAaMHU.

TeJIeKOMMyHI/IKaIIl/IOHHLIe TEXHOJIOINHA

[IpencraBienue o0 TEXHMYECKMX M TPOTPAMMHBIX CpPEJICTBAX TEJIEKOMMYHUKAIIMOHHBIX
TEXHOJIOTHH. 3HaHHWe Ccnoco0oB moakmoueHuss Kk cetu HWaTtepuer. IlpeacraBnenue o
KOMIIBIOTEPHBIX CETSAX U UX POJU B COBpeMEHHOM mupe. OmpesenieHrne KI4eBbIX clioB, (pas
U1l TIoucka wuHGoOpManuu. YMEHHE UCIOJIb30BaTh IIOYTOBBIC CEPBHUCHI IS Tepeaadu
uHpopmanuu. OnpenenaeHre oOUIMX MPUHIUIIOB Pa3padOTKU U (PYHKIIMOHUPOBAHHS HHTEPHET-
npunoxenuid. [Ipeacrasiaenue o cnoco0ax co3maHus U CONMPOBOXKICHUS caiiTa. [IpencraBnenue
0 BO3MOXXHOCTSIX CETEBOT0 MPOrpaMMHOT0 obecrieueHus. [InannpoBanue WHANBUAYATBHON H
KOJUICKTUBHOW JCSATEIHHOCTA C MCIOJb30BAaHUEM MPOTPAMMHBIX HWHCTPYMEHTOB MOJICPKKH
VIOPaBJICHUS] MPOEKTOM. YMEHHE AaHAIM3UPOBATh YCIOBHUS U BO3MOXKHOCTU NPUMEHEHUS
MIPOTPaAaMMHOTO CPEJICTBA JIJIsl PEIICHMSI TUITOBBIX 3a71a4.

Beenenue. Passurue nousitus o yuciae. Kopuu, crenenu, sorapupmsi
O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKH B HaykKe, TEXHHKE, SKOHOMHUKE, WH(GOPMalMOHHBIX
TEXHOJIOTHSX U NMPAKTUYECKON eATeabHOCTU. O3HAKOMIIEHHUE € LIENIAMU U 3a/ladaMU U3Y4YECHHUS
MaTeMaTuKu Tpu ocBoeHnu creruanbHocTtei CI1O. BeimonHeHnue apudmMeTnyeckux aeHCTBHMA
HaJ 4YHCIaMM, COYeTas YCTHbIE W NHCbMEHHbIE Npuembl. HaxoxaeHue NpuOIMKEHHBIX
3HAUYCHWH BEJIUYMH U TIOTPEIIHOCTEH BBIYMCICHHH (aOCOMIOTHOW M OTHOCHUTEIHHOMN),
CpaBHEHHE YMCIIOBBIX BbIpakeHui. HaxoxxaeHue ommbok B MpeoOpa3oBaHUAX U BBIYHUCICHUAX
(oTHOCHUTCS KO BCEM IYHKTaMm Iporpammsbl). O3HaKOMJIEHHE C MOHITHEM KOPHS N-il CTENeHH,
CBOMCTBAMM PAaJUKAJIOB U IPAaBWJIAMHU CpPaBHEHMS KOpHE. DOopMylMpoBaHUE OIPENEICHUs
KOpHSI M CBOWCTB KOpHEW. BpluucieHne W CpaBHEHME KOPHEH, BBINOJIHEHUE MPUKUIKH
3HayeHus KopHs. IlpeoOpazoBaHHe YHCIOBBIX M OYKBEHHBIX BBIPRXKEHUH, COAEpIKAIIMX
paaukanbl. BoimonHeHue pacdyeToB mo (GopMynamM, COAEpKallMM paJuKalbl, OCYIIECTBIISAS
HE00XO0/IMMBIE MOJICTAHOBKU M MpeoOpazoBanus. OrnpeeneHne paBHOCUIBHOCTH BBIPaXKEHUH C
panukanaMu. Pelnienne uppalMOHAIBHBIX ypaBHEHHI. O3HAKOMJIEHHE C MOHSITUEM CTEIEHU C
JICUCTBUTENIBHBIM  MOKa3aTeneM. HaxoxaeHune 3HayeHWil CTENEHH, HCMOJIb3ysS P
HEOOXOUMOCTH HMHCTPYMEHTAJbHBIE CPEJCTBA. 3alHCbhIBaHWE KOPHA N-H CTENEHU B BUJE
CTETIEHU C JpOOHBIM TIOKa3aTreneM M HaobopoT. dopMynupoBaHHE CBONCTB CTENEHEH.
Beluncrnenne creneHed ¢ palMOHAIBHBIM IOKAa3aTeeM, BBINOJIHEHUE MNPUKUIKA 3HAYEHUS
CTENEeHHU, cpaBHeHHE cTeneHed. IlpeoOpazoBaHMe YHUCIOBBIX M OYKBEHHBIX BBIPAXKECHHUH,
COAEpXKaIllMX CTENEHU, TMPUMEHSIA CBOWCTBA. PeleHune moOKa3aTeNbHBIX YpAaBHEHHIA.
O3HaKOMJIEHHE C NPUMEHEHUEM KOpPHEH M CTENEHEW NpU BBIUMCICHUHM CPENHUX, ACICHUM
OTpe3Ka B «30JIOTOM CEUYEHUW». PelieHne MNpUKIAIHBIX 3aJad Ha CJIOKHBIE IPOLEHTHI
[IpeobpazoBanue anreOpanyeckux BbIpaXCHUH BeimonHenne mnpeoOpazoBaHMi BBIPAXKECHUH,
npuMeHeHrue (opmyll, CBSI3aHHBIX CO CBOWCTBaMH cTemneHed W jorapudmoB. OrnpejerieHue
00J1aCTH IOMYCTUMBIX 3HaYEHUH JTOrapu(MUUECKOTO BhIpakeHus. PemeHne norapupMuaeckux
ypaBHeHUU. PemieHne mnokazaTeNbHBIX U JIOTapU(PMHUUYECKUX YpPaBHEHHH M HEPaBEHCTB IO
M3BECTHBIM AJITOPUTMAM.

IIpsimMble M MiIOCKOCTM B mnpocrpaHcTtBe. MuororpanHuku. Tema wu

NMoBepXHOCTU Bpamenusi. U3smepenusi B reomerpun. KoopanHaTbl 1 BEKTOPbI
DopMyTUpOBKa TPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS NPSIMBIX U II0CKocTel. Pacno3HaBanue
Ha 4YCPTCKAX U MOACIIAX Pa3JIMYHbIX CIIYy4aCB B3aWUMHOI'O PACHOJOXCHUA TMPAMBIX H
IJIOCKOCTEM, apryMeHTUPOBAHHE CBOMX CYXACHUU. DOpMYyIHpPOBAHUE  ONpPEACIICHUM,
IIPU3HAKOB U CBOMCTB IAPAJUICIBHBIX U MNEPHEHAUKYJSIPHBIX IUIOCKOCTEH, IBYTPAaHHBIX H
JUHEHHBIX YTJI0B. BhIMoHEHNE MOCTPOEHUS YIJIOB MEXAY MPSMBIMH, MPSMON U IJIOCKOCTBIO,
MEXIY TUJIOCKOCTSMHU IO ONMHCAHWIO W pacro3HaBaHUEe WX Ha Monensx. M3obpaxenue Ha
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pPUCYHKaX M KOHCTPYMPOBAaHME Ha MOJENAX IMEPHEHAUKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH,
IPAMBIX, MApaJUIETIbHBIX MJIOCKOCTEH, YIJIOB MEXAy NPSMON U IUIOCKOCTbIO M OOOCHOBaHHE
NoCcTpoeHUs. PemieHne 3agad Ha BBIYHUCIEHUE TI'E€OMETPUYECKMX BeNMUYUH. OnuchiBaHUE
PacCTOSHUA OT TOYKH 10 INIOCKOCTH, OT IPSIMON A0 IUIOCKOCTH, MEXAY INUIOCKOCTSMH, MEXIY
CKPCLIMBAIOIIUMUCS TPSAMBIMH, MEXIY IPOU3BOJIBHBIMU (UTYypaMH B IPOCTPAHCTBE.
OrnpeziesieHre W BBIUMCICHUE PACCTOSHUEM B TpocTpaHcTBe. [IpuMeHnenne GhopMmysn M TeopeM
IUIAHUMETPUM 71 PELIeHUs 3aJady. ApPryMEHTHUPOBAaHHE CBOUX CYKICHHM O B3aUMHOM
PacIoyIOKEHUN MPOCTPAHCTBEHHBIX (uryp. OnucaHue M XapakTepUCTUKA PA3JIMYHBIX BUIOB
MHOTOT'PaHHHUKOB, TIEPEUNCIICHUE UX 3JIEMEHTOB M CBOMCTB. M300paxkeHne MHOTOTPAaHHUKOB H
BBIIIOJIHEHUE IOCTPOCHHUS Ha H300paKEHUSX M MOJENAX MHOIOTPaHHUKOB. Bpruucienue
JUHEWHBIX SJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpaIUsIX, apryMEHTHPOBAHUE
CBOUX CYXICHHMH. XapaKTepUCTHKa U HM300paKEHHE CEUCHMsI, Pa3BEPTKH MHOIOTPaHHUKOB,
BBIUMCIICHHE IUIOMIAZeH moBepxHocTed. IlocTpoeHue mpocTedmmx cedeHuil Kyda, NMpU3MBI,
nupamuabl. Ilpumenenne (GakToB M cBefeHUH M3 MIaHUMeTpuu. O3HAKOMIIEHHE C BHJIaMHU
CUMMETPUH B MPOCTPAHCTBE, (OPMYIMPOBAHUE OIPEICICHUI M CBOMCTB. XapaKTEpUCTHKA
CUMMETPUN TEJI BpallleHWs M MHOTOTpaHHMKOB. [IpuMeHeHME CBOWCTB CHMMETPUU IIPH
pemieHun  3axad. VMcnonp3oBaHuWe TNpUOOpPETEHHBIX 3HAHMK U1 UCCIENOBaHMA U
MOJICIIMPOBAHMsI HECTIOKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIINIOJIHEHHUE
PUCYHKOB 1O yCJOBUAM 3a1a4. O3HaAKOMJICHHE C BHJaMU Tell BpalleHus1, (opMyTupoBaHHE HX
onpeneseHud U CBOMCTB. DOpMyIHpOBaHHWE TEOPEM O CEUYEHHM IIapa IUIOCKOCTBIO |
IUIOCKOCTH, KacaTeJIbHOM K cdepe. XapaKTepHCTUKa W HM300paKCHHE TeJI BpalleHHs, uX
pa3BepTKH, ceueHus. Pelienne 3a1a4 Ha TOCTPOEHUE CEUCHUH, BBIYMCIICHUE JJIMH, PACCTOSIHUM,
yriaoB, Mmiomanei. IIpoBeneHue [OKa3aTENbHBIX PACCYXKACHUM IpU PELICHUH 3a]ad.
[IpuMeHeHHe CBOMCTB CUMMETPHUH IIPHU PELICHUU 3a/1ad Ha Tela BPALIeHUs, KOMOUHALIMIO Tell.
N3o00pakeHne OCHOBHBIX KpYIVIBIX T€1 M BBIIOJHEHHE pPHCYHKAa IO YCIOBHIO 3aJauu.
O3HakoMJIEHHE C MOHATUSAMU IJIOUIAIM U 00beMa, aKCHOMaMU M cBoWicTBamu. Perienue 3anau
Ha BBIYMCIICHHE IUIOINAACH IIOCKHX (PUTyp C NMpPUMEHEHHEM COOTBETCTBYIOUIMX (GOpMYyN H
(daxToB U3 MIaHUMeTpuu. V3ydeHue TeopeM O BBIUUCIEHUH 00BEMOB MPOCTPAHCTBEHHBIX TEI,
pelieHre 3aqad Ha TpUMEHeHHe (GOpMyN BBIUUCIEHUS 00beMOB. M3ydenue dopmyn s
BBIUMCJICHMS IUIOIIAZCH MOBEPXHOCTEH MHOIOTPAaHHMKOB M Tel BpauicHHs. O3HAKOMIIEHHUE C
METOZOM BBIYMCIICHUS IUIOLIAAN TOBEPXHOCTH cdepbl. PemeHne 3amad Ha BBIYUCICHHE
IIONIaled IMOBEPXHOCTH IPOCTPAHCTBEHHBIX Tell. (O3HAKOMIICHME C TIOHATHEM BEKTOpa.
N3yueHne nekapToBOM CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOKICHUE KOOPAUHAT TOYEK. BbIuKMCiIeHnEe pacCTOSHUM
MEX1y TOYKaMu. M3ydyeHHne CBOMCTB BEKTOPHBIX BEJIMYMH, NPaBUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NIPaBUJI HAXOKIEHUS KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IIPaBUII
JEHCTBUM C BEKTOPAaMH, 3aJaHHBIMU KOOpAMHATaMU. [IpumMenenue Teopun pu peieHny 3a1ad
Ha JCWUCTBHA C BEKTOpaMH. [3ydeHue CKalsIpHOrO IPOU3BENEHUSA BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MPsIMOM M IUIOCKOCTHU. lIprMeHeHue Teopuu Ipu pelIeHUuU 3a1ad Ha JEUCTBUS C
BEKTOPAMH, KOOPAMHATHBIM METOJ, IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YIJIOB H
paccrossHui. O3HaKOMJIEHHME C JOKa3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O B3aHMMHOM
PaCIOJIOKEHUH TPAMBIX U IUIOCKOCTEH € UCIIOJIb30BAaHUEM BEKTOPOB.

OcHOBHBbIe TOHATHSI KOMOMHATOPMKH. JJIEMEHTHI TEOPHH BEPOATHOCTENl.
IlpeacraBieHue TaHHBIX (TA0JAMUBI, THATPAMMBI, IPA(UKHN)

W3ydenne mnpaBuia KOMOMHATOPHUKH M TPUMEHEHHE MpPU PEIICHMH KOMOMHATOPHBIX 3a/ad.
Pemenne koMOMHATOPHBIX 3a/1a4 METOJIOM Tepedopa U 1o MpaBmTy yMHOKeHUsI. O3HaKOMIICHHE
C MOHATUAMU KOMOWHATOPUKU: Pa3MELICHUSIMHU, COUCTaHUSAMH, TIEPECTaHOBKAaMH U (opMyIaMu
Il UxX BbruucieHus. OObsicCHEeHWe W TpUMEHEHHEe (HOpMyN Il BBIYUCICHUS Pa3MEIICHHM,
IIEPEeCTaHOBOK M COYETaHWH mpu peuieHuu 3agad. O3nakomiieHne ¢ OmHOMOM HpioToHa M
TpeyroiabHuKoM [lackans. PemeHue npakTHuecKux 3aad ¢ UCMOIb30BAHUEM MTOHATHI U MIPaBUI
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KOMOMHATOPUKH. V3yueHne KIaCCHUECKOTO OMpeAeNiCHUs] BEPOATHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CyMME€ BEpOATHOCTEH. PaccMoTpeHHe NpPUMEpPOB BBIYUCICHHS BEPOSITHOCTEH.
Pemenune 3amau Ha BBIUMCICHHE BEPOSATHOCTEH cOOBITHI. O3HAKOMJICHHE C MPEICTaBICHHEM
YUCJIOBBIX JAHHBIX W HUX XapaKTEpHCTHKaMH. PelieHne mpakTHYeCKuX 3amad Ha oO0paboTKy
YUCJIOBBIX JAHHBIX, BEIUUCIECHUE UX XAPAKTEPUCTUK.

OcHoBbI TpUroHOMETPUU. DYHKIIMHU ¥ rPaPuKH. YPAaBHEHUS U HEPABEHCTBA
N3yueHne paguaHHOrO METOAa U3MEPEHHMs YITIOB BpAlICHUS U UX CBS3U C T'PayCHOM MEpOil.
N300paxeHne YyrioB BpalleHUS HAa OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIjia C €ro
pacnionoxxenueM. GopMyIMpOBaHUE OTPENENIeHUN TPUTOHOMETPUIECKUX (YHKUUN Ui YIIIOB
MOBOPOTa U OCTPHIX YIJIOB NMPSMOYTOJIBHOTO TPEYrojibHUKA M OOBSCHEHHE UX B3aUMOCBS3U
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBa [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKUX
TOXKJECTB JUIsl BBIUMCICHHS] 3HAYEHHM TPUTOHOMETpUYECKUX (YHKIUI MO OJHOM U3 HHUX.
[IpeoOpa3oBanusi MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIpaXKEHUN. V3yueHHe OCHOBHBIX
dbopmyn TpuroHomeTpuw: GOPMYIBI CIOXKEHHS, YIBOCHHUS, MPEoOpa3OBaHHS CyMMBbI
TPUTOHOMETPHUUYECKUX (DYHKIMHA B MPOU3BEICHUE U TPOU3BEACHUS B CYMMY M IIPUMEHEHUE TIPU
BBIYMCIICHUH 3HAYEHUsI TPUTOHOMETPUYECKOTO BBIPAKEHUS M YHPOILIEHHs ero. O3HaKoMIIeHHE
CO CBOICTBaMM CHMMETPHUM TOYEK HA €AMHUYHOM OKPYXHOCTU M NMPUMEHEHHE UX IS BBIBOAA
dbopmyn npusenenus Ilpocteiiiine TpuroHoMeTpuyecke ypaBHeHHs U HepaBeHCTBa Perienue
1o (opMynamM ¥ TPUTOHOMETPHUUECKOMY KPYT'y MPOCTEUIITNX TPUTOHOMETPUUECKUX YPaBHEHUH.
[TpumeHeHne 001X METOJIOB PELICHUS] YpaBHEHUH (ITpUBeIEeHUE K JIMHEHHOMY, KBaIpaTHOMY,
METO/]] Pa3JI0KEHHUSI HA MHOYKUTEININ, 3aMEHbI IEPEMEHHOM) NIPH PELLIEHUN TPUTOHOMETPUYECKUX
ypaBHEHUH. YMEHHE OTMEYaTh Ha Kpyre pemeHus MNPOCTEHIINX TPUTOHOMETPHUYECKHUX
HEpaBEeHCTB APKCHUHYC, apKKOCHHYC, apKTaHreHC uncia O3HaKOMIICHUE ¢ MOHATHEM 00paTHBIX
TPUTOHOMETpUYECKUX  (pyHkiui. M3ydeHue ompenencHU apKCHMHYyca, AapKKOCHHYCA,
apKTaHTeHca 4Yucna, (OpMYJIMpPOBaHHE UX, H300paKEHHE HA EIWHUYHOW OKPY)KHOCTH,
IpUMEHEHHUE TNpu peuieHHH ypaBHeHUH. DyHkuuu. [loHsATHE O HEMPEephIBHOCTU (PYHKIIHMU
O3HakOMJIEHHE C MOHSTHEM INEPEMEHHOH, NMPUMEPaMU 3aBHUCHUMOCTEM MEXAY NEPEMEHHBIMH.
O3HakoMJieHHE C TOHATHEM TpaduKka, ONpeesieHne NPHUHAICKHOCTU TOYKH TIpapuky
¢ynkuuu. Omnpenenenue mno ¢opmyae NpOCTEHIIed 3aBHCUMOCTH, BUIa ee Tpaduka.
Bripaxkenue o ¢opmyie ogHO# mepeMeHHou uepe3 apyrue. O3HaKOMIICHHE C ONpECTICHHEM
¢ynkuuu, dpopmynupoBanue ero. Haxoxaenue oGiacTu ompeneneHus U 00JIaCTH 3HAYCHHH
¢byakuun CpoiictBa ¢yukmuu. ['padudueckas muTepmpetarus. [IpuMepsl ¢GyHKIIMOHATBHBIX
3aBUCHUMOCTENl B pealbHbIX Iporeccax U ABjleHUsAX O3HaKOMJIEHHME C IpUMEpamMHu
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peaJbHBIX Mpoleccax M3 CMEXKHBIX JAUCLHUILIIMH.
O3HaKOMJIEHME C JI0Ka3aTEIbHBIMM PpAcCyXIACHUSMH HEKOTOPBIX CBOWMCTB JIMHEHHOW H
KBaJApaTUYHON (YHKIIUN, TPOBEICHUE UCCIEAOBAHUS JTHHEHHOM, KYCOUHO-TUHEHHOM, TpOOHO-
JUHEWHOW M KBagpaTU4HOW (QYyHKUMH, mocTpoeHue ux rpaduxos. Iloctpoenue u uteHue
rpadukoB pynkiuid. MccnenoBanne ¢ynkiuu. CocraBieHne BHIOB (DYHKIUH 1O JTaHHOMY
YCIIOBHIO, PEUICHHE 337a4 Ha 3KCTpeMyM. BrimonmHenue mpeoOpa3oBaHuil rpaduka GyHKIUN
O6parabsie (pyHkiun W3yuenue moHATHS oOpaTHOW GYHKIMM, ONpEAeNieHHe BHAA |
oCTpoeHUe rpaduka oOpaTHOW (YHKIMHU, HAXOXKJEHUE €€ O0JIACTH ONpeeNieHUus U 00JacTu
3HaueHui. [IpuMeHeHne cBOWCTB (YHKIMI MPH MCCICAOBAHUHN YPAaBHEHUW M PEIICHUU 3a7ad
Ha ’KCTpeMyM. O3HaKOMIIEHHE C TOHATHEM CIOKHOW (QyHKIuM CTeneHHbIe, OKa3aTelbHBIE,
jgorapudmuueckue U TpUroHoMeTpuueckue (QyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkunn Bprluucnenue 3HaueHWM (QyHKIME 1O 3HavyeHWio aprymeHTa. OmnpeneneHue
MOJIOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATaM M HaoOopoT. Mcmonb3oBaHHME CBOMCTB
¢yHKUMA UL CpaBHEHHMs 3HadeHUH creneHed u sorapudmon. [loctpoenue rpadukos
CTeNEeHHbIX U Jorapudmuueckux (GyHkuuid. O3HaKOMIIEHHE C MPOCTEUIIMMH CBEICHHUSIMH O
KOpHSIX anreOpandyecKux YpaBHEHHH, MOHATUSMH HCCIECIOBAHUS YpPaBHEHUH U CHCTEM
ypaBHeHUM. M3ydueHue Teopuu paBHOCUIILHOCTH YpaBHEHUU M ee npumeHeHus. IloBropenue
3alMCH PELICHHUs] CTAHJApTHBIX ypaBHEHHUH, MPHEMOB MpeoOpa3oBaHWs YpaBHEHUH Ui
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CBEIEHUsd K CTaHJAAPTHOMY YpaBHEHMIO. PemeHue paluoOHAIBHBIX, HPPALMOHAIBHBIX,
IIOKA3aTeNbHBIX M TPUTOHOMETPUYECKHX YpPaBHEHUM M cHCTeM. lcmoip30BaHME CBOWCTB H
rpa¢ukoB (GYHKUMN A perieHus ypaBHEHUH. [IoBTOpeHHE OCHOBHBIX IMPHEMOB pEIICHUS
cucreM. PemieHne ypaBHEHHWH ¢ MPUMEHEHHEM BCEX NMPHEMOB (Pa3oKEeHUs Ha MHOXKUTEIH,
BBEJICHUS HOBBIX HEHM3BECTHBIX, MOJCTAHOBKHM, Tpaduueckoro merona). PemeHue cucrem
YPaBHEHMH € NPUMEHEHHEM pa3IM4YHbIX CIOCO00B. O3HaKOMJIEHHE € OOLIMMM BOIPOCAMU
pelIeHUs] HEPAaBEHCTB M HCIOJb30BAHME CBOMCTB M TpapuKoB (DYHKIMH Mpu peumieHun
HEPAaBEHCTB. PelleHne HEPaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX
CIIOCOOOB.

Havaja MaTreMaTH4eCKOro aHaJIu3a

O3HakOMJIEHHE C TIOHATHEM YHWCIOBOW IMOCJIENOBATEIbHOCTH, CHOCO0AMH €€ 3aJaHMs,
BBIYHMCIICHUSMU €€ wieHOB. O3HaKOMJIEHME C TMOHSATHUEM IIpeJieNa IMOCIEA0BAaTEIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHHEM CYMMBl OECKOHEUYHOrO0 YMCJIOBOTO psiia Ha IpHUMEpe
BBIUMCJICHHS] CYMMBI 0€CKOHEYHO yOBIBatOIIel reOMEeTpHUUecKoi mporpeccuu. Pemenue 3anad Ha
npuMeHeHne (OpMyNIbl CyMMBI OECKOHEYHO YyOBIBAIOLIEH T'€OMETPUYECKOH MPOrpeccHH
[IpousBognas u ee mnpuMeHeHue O3HAKOMIICHHE C TOHSATHEM MPOW3BOAHON. M3ydeHue u
(dopMynUpOBaHHE €€ MEXaHWYECKOT0 M TIE€OMETPUYECKOrO CMBICNIA, HM3y4YEHHE allfOpUTMa
BBIYMCIICHHUS] TPOU3BOJHOM Ha IPUMEpPE BBIUHUCIECHUS MIHOBEHHON CKOPOCTH M YIJIOBOTO
koddunrenta kacareabHoi. CocTaBlieHHe ypaBHEHHs KacaTeIbHON B 00IIeM BUAE. Y CBOCHHE
npaBui auddepeHIupoBaHus, TaOIUIBI TPOU3BOAHBIX JJIEMEHTAPHBIX (DYHKIIMH, MPUMEHECHUE
i quddepeHrpoBanus GyHKIUH, COCTaBICHNUS ypaBHEHU KacaTelbHOU. V3ydeHue TeopeM o
CBS3W CBOMCTB (YHKIMH W TIPOW3BOAHOM, (opmynupoBka ux. [IpoBeieHue C MOMOIIBIO
IPOM3BOIHON HCceNoBaHus (YHKLIWHU, 3aJaHHON (opMynol. YCTaHOBJIEHHE CBS3M CBOWMCTB
GYHKIIMY 1 TPOU3BOAHOM 1Mo ux rpadukam. [IpumeHeHre Npou3BOJHON AJIsl pelIeHUs 3a1a4 Ha
HaXOXXJCHWE HauOOJBIIEr0, HAUMEHBILIET0 3HAYCHHS M HA HAXOXKJIEHHE SKCTPEeMyMa
[TepBooOpa3znast u wuHTerpasm O3HAKOMJICHHE C TIOHSATHEM WHTErpaja M IEepBOOOpPa3HOM.
W3ydenue npaBuiia BeIYUCICHUS MepBo0oOpa3HOil u Teopembl Hpiorona— JleiiGnuna. Pemenue
3a/lay Ha CBSA3b MEPBOOOPA3HON U €€ MPOM3BOIHOM, BEIYHCICHHE MEPBOOOPA3HON /I JaHHOU
¢ynkunu. Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpaia JUIsl BBIYUCICHUS (PU3UYECKUX BEIMYUH U
IUIOLIAICH.

3. YCJI10BUA PEAJIM3AIIUN ITPOI'PAMMBbI
YYEBHOU JUCIUIIJIMHbI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHHYECKOMY
o0ecrneYeHnIo

Peanuzanus nporpaMmsbl yueOHOM JUCIUILTUHBI TPEOYeT HaTUUUS:

- kaOuHeTa 1J1sl MPOBEACHUS ayIUTOPHBIX 3aHATUN, 000pPYIOBaHHBIN
KOMITJIEKTOM yueOHOM Mebenn Ha 25 mocaioqYHbIX MECT;

- TOCKH JIs1 3aMMCH y4eOHOM MHGOpMAaIINK U CPEACTB pabOThI ¢ HEH (Met,
TpSITIKa 71l CTUPAHUS C IOCKH, MapKep, T.1.);

- KOMITJIEKT Y4eOHO-HATTISIIHBIX TocoOmnit «MaTtemaruka, nH(GOpMaTHKaY.

- TEXHHYECKHe CpeIcTBa 00yYeHH:
- MyJIbTUMEIITHAST YCTaHOBKA, SKpaH
- KOMITBIOTEPHI C JINIIEH3UOHHBIM MTPOTPAMMHBIM 00ECIIEUEHUEM U BBIXOJIOM B CETh
HNurepner

3.2. UudopmanmonHoe obdecnevyeHue o0yueHmsl.
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2. bammakoB M.U. MaremaTtuka: yaeOHUK JJIs CTYI. YUPEXKIACHUHN cpe. nmpod.
obpazoBanusi. —M.: M3gatensctBo FOpaiit, 2020. ISBN 978 5-534-13751-
4. Texct anexktponnsiii / ObC FOpaiit [caiit]. Ceplika it 1ocTyma:
URL :https//urait.ru/bcode/469646; (morosop ¢ OOO «tOpaiiT Akagemus»,
MPEIOCTABIISAIONICH TOCTYIT K Y4eOHHKaM 10 0011eo0pa3oBaTeIbHbIM U
oOmenpodeccuoHaTbHBIM UCIIUTUIAHAM ).
3. [IBetkoBa M. C., Bemuxosuu JI. C. Uudopmatuka u UKT: yuebuux ans
CTy. YUpexjaeHuu cpea. npod. oopazoBanus. — M., 2018.
JlonoJiHUTeIbHbIE HICTOYHUKH:
1. Amumos 1. A. u gp. Maremaruka: anreOpa U Havajla MaTEMaTHYECKOTO
aHajau3a, reoMeTpus. AnreOpa M Hadajla MaTeMaTHYECKOro aHanu3a (0a3oBbIA U
yriyosneHHbld ypoBHH). 10—11 knaccel. — M., 2014.
2. Aranacsn JI. C., byry3zoB B. ®@., Kagomuer C. b. u gp. Maremaruka:
anrebpa ¥ Hayala MaTeMaTH4ecKoro aHanusa. [ 'eometpus. ['eomeTpus (6a30BbIil 1
yriayonenssiit ypoau). 10—11 kmacesr. — M., 2014.
3. bammvakor M. N. Marematuka. 3amaunHuk: yd4eb. mocoOue mjis CTY/I.
yapexaeHuit cpe. npod. oopazoBanus. — M., 2014.
4. Komsrun FO. M., TkaueBa M. B, ®enepoBa H. E. u np. Marematuka:
anrreOpa M Hayajia MaTEeMaTUYECKOTO aHanmu3a. AureOpa u Hayaia
MaTeMaTU4YecKoro ananusa (0a30BbId U yriyOJieHHbIH ypoBHM). 10 kmacc / mon
pen. A. b. Xumwxkuenko. — M., 2014.
5. Komsirun FO. M., TkaueBa M. B., ®enepoa H. E. u np. Maremaruka:
anreOpa W Hayaja MaTeMaTHYeCKOro aHaiuza. AnreObpa ©  Hayaia
MaTeMaTH4ecKoro aHaiausa (0a30BbIi W yriyOneHHbIM ypoBHH). 11 kmacc / mon
pen. A. b. Xuxuenko. — M., 2014.
HNuTepHeT-pecypcebl:
1. www.fcior.edu.ru (MHpopmalioHHbIE, TPEHUPOBOYHBIE W KOHTPOJbHBIE
MaTepualbl)
2. www.school-collection.edu.ru (Enunas KOJUICKITUU U (HPOBBIX
00pa30BaTeNIbHBIX PECYPCOB)
3. www. intuit. ru/studies/courses (OTKpbITbIe UHTEPHET-KYpChl « UHTYHUT» MO
kypcy «udbopmaTtukay).
4. www.lms.iite.unesco.org (OTkpbIiThIe  3eKkTpoHHBIE Kypchl «MUTO
KOHECKO» no nHpopMaIrimoHHbIM TEXHOJIOTHSIM).
5. http://ru. iite. unesco. org/publications (OTkpbITast 37eKTpOHHAS OMOIHOTEKA
«M1UTO FOHECKO» o UKT B 06pa3oBanum).
6. www.megabook.ru (Merasanuknoneauss Kupumna u Medonus, pasgens
«Hayka / Marematuka. Kubepunetuka» u «Texnuka / KommbroTepbl u
WNuTtepueT).
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7. www. ict. edu. ru (mopran «MHpOpMALOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUU B 00pa30BaHUN ).

8. www.digital-edu.ru (CnpaBouHuk o00pa3oBaTelbHBIX pecypcoB «llopran
1dpoBoro oOpazoBaHus»).

9. www. window. edu. ru (EgunHoe okHO 1ocTynma K o00Opa3oBaTeIbHBIM
pecypcam Poccuiickoit @enepanun).

10.«OTKpBITHIH OaHK 3a71a4 EI'D o MaTeMaTUKE»
http://ege.yandex.ru/mathematics, http://mathege.ru/or/ege/Main,
http://www1.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHMUILIAHBI

KoHnTpois ® oOmeHKa pe3ylbTaTOB OCBOEHUA Y4eOHOM  JUCIUIUIMHBI
OCYULIECTBJISIETCS MpernojaBareieM B TPOLEcce NPOBEICHUS MPAKTUYECKHUX
3aHATUM MU CAMOCTOSITEIBHBIX PabOT, TECTHUPOBAHMS, a TaKXKE BBIMOJHECHUS

06y‘-IaIOI_HI/IMI/IC$I HHIUBUIYAJIbHBIX BaI[aHHﬁ.

Pe3yabTaTnl 00yyeHus
(0CBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMbI U MeTOAbI KOHTPOJISl 1 OLleHKH
pe3yJabTaToB 00y4eHHs

Ymenus:

IOPOBOJIUTH TOXKJECTBEHHBIE IPeoOpa3oBaHUs
UPpalMOHATIBHBIX, MOKa3aTeIbHbIX,
.HOI‘apI/I(bMI/I‘IeCKI/IX n TPUTOHOMCTPHUYCCKUX
BBIPAXKEHUI;

pemaTh UppanruoHaiIbHbIe, JOrapuPMHUECKUE U

TPUTOHOMETPHUYECKHE ypaBHECHHS u
HEPaBEHCTBA;

pemaTh CHUCTEMbl ypaBHEHHWH W3yYCHHBIMH
METOAAMU;

CTPOUTHh TpaduKH dJIEMEHTAPHBIX (YHKIUA W
IIPOBOAUTH npeoOpa3oBaHus rpaduKoB,

UCIIOJIB3YS U3YUEHHbIE METO/IbI;

NPUMEHSATH anmapaT MaTeMaTHYecKoro aHajln3a
K pEILIEHUIO 3a/1aY;

OPUMEHSATh OCHOBHBIE METOJbl TE€OMETPUHU
(MpoeKkTHpOBaHUS, npeoOpa3oBaHM,
BEKTOPHBIN, KOOPAWHATHBIN) K PELLIEHUIO 33/]1a4;
OTIepUPOBAThH PA3IUYHBIMU BUJIAMU
UH(POPMALIMOHHBIX 00BEKTOB, B TOM YHCJIE C
MOMOIIbIO0 KOMIIBIOTEPA, COOTHOCUTD
NOJIy4EeHHBIE PE3Y/IbTaThl C pealbHBIMU
00BEKTAMU;

pacro3HaBaTh U ONMUCHIBATh HH(POPMAITIOHHBIE
MIPOLIECCHI B COLIMATILHBIX, OMOJIOTUYECKUX U
TEXHUYECKUX CUCTEMAax; HCIOJIb30BAaTh TOTOBbIC
nH(OpPMaLMOHHBIE MOJIENIH, OLIECHUBATh UX
COOTBETCTBHUE PEATbHOMY OOBEKTY U IIEIISIM
MOJIETTUPOBAHUS;

coOroaaTh MpaBUiIa TEXHUKU 0€30MacHOCTH U
TUTHEHUYECKUE PEKOMEHIALNU TPU
ucnosabszoBanuu cpeacts UKT;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIUH,
COIOCTABJISIS a3 IMYHbIE HICTOUHUKU
WJUTFOCTPUPOBATH Y4eOHBIE paOOTHI €
UCIIOJIb30BAaHUEM CPEJICTB MH()OPMAITIOHHBIX
TEXHOJIOTHil; co3/1aBaTh MHGOPMAIMOHHbBIE
O0O0BEKTHI CIIOKHON CTPYKTYPBI, B TOM YHUCIIE
TUIEPTEKCTOBBIE JOKYMEHTHI;

IPOCMAaTPHUBATh, CO3J1aBaTh, PEIAKTHPOBATH,

BHEAy/IUTOpHAsi CaMOCTOATeIbHas padoTa,

KOHTpONIbHast ~ padora, MPAKTUYECKHE
3aHATHSA

YcrHble HOpMBI KOHTPOJIS:

- IMCKYyCCHS;

- TUCTIYT,

- IPEHHUs 110 JOKIAIaM,
- MyOJIMYHBIE BHICTYIUICHUS JTOKIaTYUKOB.
[TuceMenHbIE HOPMBI KOHTPOJIA:

- TNHCbMEHHas KiaccHas paboTa 1O
Pa3HOYPOBHEBBIM 3a/IaHMSIM [0  KaXIOu
U3y4YEHHOU TeME,

- TUChbMEHHas JoMmalHsAg paboTta 1O
Pa3HOYPOBHEBBIM 33JIaHUSIM 110  KaXI0H
W3Y4YEHHOH TEME;

- THUCbMEHHBIC JOKJIaibl, pedeparsl 10
3a/IaHHBIM TEMaM.

YpoBeHb NUCBbMEHHBIX 3aJJaHuN
(0O3HAKOMHUTEILHBIH, PENPOaYKTUBHBIMH,
IIPOYKTUBHBIN ) BBIOMpaETCS caMuM

yYaluMcsl, YTO CIOCOOCTBYET pa3BUTHIO
(GYHKIIUU CAMOKOHTPOJISI U CAMOOIICHKH.

Kputepun  BBICTAaBIEHUS  OILICGHKH
COOTBGTCTBYIOT TpeM ypOBH}IM OCBOCHUS
O0OyJaroNMMHUCA M3y9aeMOro MaTepuaia M
NPEANoiaraloT Haluyhe y OOydYarommxcs
CHEAYIOUIMX KOMIIETEHIINH:

1 ypoBeHb — O03HAKOMUTEJIbHBIN
(ypoBeHb BOCIIPOU3BEIeHUSA),
COOTBETCTBYET OllCHKe
«YJAOBJIETBOPUTEIbHO). Ha JTAaHHOM
YpOBHE oOyJarormuecs JTOJIKHBI
OpUEHTHpPOBAThCS B MaTepuane Kypca
HaCTOJIbKO, ‘ITOGBI 3HaThb u YMCThb

BOCITPOM3BECTH OCHOBHBIC (DAKThI, COOBITHS,
SIBJICHUS, TIPOLIECCHI, TEPMUHBI, MOHATHS, A
TaKKe WX OTIUYUTEIbHBIC CBOWCTBA U
XapaKTepHbIe MPU3HAKKU. Takke Ha JaHHOM
YPOBHE OCBOCHHUSI OOy4arommuecs: JOJDKHBI
YMETh BOCTIPOM3BECTHU CoJIep)KaHuE
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COXpaHsTh 3ammKcy B 0a3ax JaHHBIX, MTOTy4aTh
HEO00X0IUMYI0 HH(OPMAIIHUIO TI0 3a1poCcy
TI0JT30BATEJIS; HATJISIAHO MPEJICTABIISATH
YKCJIOBBIC MMOKA3aTeIIU M JUHAMUKY UX
WU3MEHEHHS C TIOMOIIBIO MTPOTPaMM JIEIOBON
rpadukuy;

UCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHSI B IPAKTUYECKOU JIEATEIHHOCTH U
MTOBCEHEBHOM KU3HU JJIs1: 3 (HEKTUBHOTO
NpUMEHEHHS HH(POPMAIIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB B yUeOHOM
JESTEIbHOCTH, B TOM YHUCIIe CaMOOOpa30BaHUU;
OpHUEHTAIUH B HHPOPMAIIMOHHOM
MPOCTPAHCTBE, pa0OTHI C PaCIPOCTPAHEHHBIMU
ABTOMATH3UPOBAHHBIMH WH(MOPMAITMOHHBIMH
CHCTEMaMH; aBTOMATU3aIluU
KOMMYHHKAIIHOHHOH JeATEILHOCTH;
COOIOCHMSI STUYECKUX U TIPABOBBIX HOPM TIPH
pabote ¢ nundopmarmeii; 3¢ ek TuBHON
OpraHu3alluy WHIUBHYaTbHOTO
WH(OPMAIIMOHHOTO TPOCTPAHCTBA

3HaHusa:

TEMaTUYCCKHI MaTepHall Kypca,

OCHOBHBIC TEXHOJIOTUU CO3JaHHS,
penakTupoBaHus, opopMIICHUS, COXPaHEHUS,
nepeaaur HHPOPMaIMOHHBIX 0OBEKTOB
Pa3TUYHOTO THIA C TOMOIIBIO0 COBPEMEHHBIX
IPOTPAMMHBIX CPEICTB MHPOPMAIMOHHBIX
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

Ha3HAYCHUE U BUABI HHOOPMAITMOHHBIX
MO/IEJIeH, OTIMCHIBAIOIUX PEATbHBIE OOBEKTHI U
TIPOIIECCHI,

Ha3Ha4YeHHe U (PYHKIIUU OMEePAIIMOHHBIX CUCTEM
B pesymbrate OCBOCHHWS JUCHUILIUHBI Y
oOydaromierocss  GOPMUPYIOTCS  CIIEAYIOIINE
o6mue komnerenuuu (OK):

OK 10. Vcnonb30BaTh yMEHUSI U 3HAHUS
0a30BbIX TUCHIUIUIMH (heepabHOTO
KOMIIOHEHTa CPETHETO (TIOJIHOTO) 00IIero
o0OpazoBaHus B TpoeCcCHOHATEHON
NESTENILHOCTH (BCE CIEITUAIBHOCTH).

OCHOBHBIX TEOPHH, KOHIIEMIHM, HAyYHBIX
npo0JieM W TOYEK 3PEHUs, M3y4YaBIIHMXCS B
Kypce, 6e3 yMeHHUs UX apryMeHTHUPOBATh.

2 ypoBeHb — PpenpoayKTHBHBII
(ypoBeHb BAPUATHUBHOCTH),
COOTBETCTBYHIOIIHUI OlleHKe «xopomo». Ha
JAHHOM ypOBHE OOy4arouiuecs: JOJKHBI
OpPUEHTHPOBATbCS B Marepuaie Kypca
HACTOJBKO, YTOOBI yMETb HE TOJbKO
BOCIIPOU3BOJUTh HMH(POPMAIIMIO BCIEI 3a
YUMTENIEM, HO U OCYIECTBIIATh JEHCTBUA 11O
mabJIoHy, a TakkKe YMEThb BBIICISTH
MIPUYUHHO-CIEACTBEHHYIO  CBSI3b  MEXKIY
O0OBEKTaMU,  SIBJICHUSMHU,  HPOIECCAMH,
COOBITUSIMM, JJII  YEero  IOJIb30BAThCs
METOJAaMH CpPaBHUTEIBLHOTO aHalu3a W
cuHte3a. JlaHHBIA ypOBEHb  OBJIAJICHUS
Takke mpeAmnonaraeT (GopMUpoBaHUE Y
oOyJaromuxcsi  HAaBBIKOB  BapHATHUBHBIX
NENUCTBUM B paMKax I1a0JoHa, 3aJaHHOU
CXEMBI, apryMEHTUPOBAHHBIN BBHIOOP OJHOM
13 33JaHHBIX TMO3ULUH, TOYEK 3pEHHs,
TEOPUH, KOHLENIUHI, TUIIOTES.

3 ypoBeHb — MNPOAYKTHUBHBbII
(ypoBeHb TBOPYECTBA),
COOTBETCTBYIOIIUI OLEHKE «OTJIHYHON.
Ha nanHOM ypoBHE 0OydJarommecs TOJIKHBI
HE TOJIKO 3HAaTb M YMETh BOCHPOU3BECTH
OCHOBHBIE TEPMHUHBI, TMOHSATHUS, TEOPUU U
TOYKA  3pEHHUs, HE  TOJIBKO  YMETh
JeCTBOBATh MO MAOIOHY U UMETh HaBBIKH
BAPUATUBHOW JEATENBHOCTH, HO JIOJKHBI
yMETh CaMOCTOSITEIIbHO MPOBOJIUTH
aHAJIOTUH, apAJJIEIH, BBISBIISITH TPUYUHHO-

CJICACTBCHHBIC CBsA3U MCKOY
pa3po3HEHHBIMU  (aKTaMH, COOBITHUSIMH,
SABJICHUAMU, BJIaJACTH METOAaMHU
CPAaBHUTEIBHOTO  aHajH3a, CHUCTEMHOTO
aHaJIn3a, WU Ha HUX OCHOBAHUU YMCTb
dbopmynHpoBaTh u apryMEHTHPOBAaTh
COOCTBEHHYIO TOYKY 3pEHHS, MO3HUIIHIO,

KOHIICTIINIO, BEPCHIO.
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5. METOAUWYECKHUE PEKOMEHJIAIIMA 110 OPTAHU3AIIAHN
CAMOCTOATEJIBHOU PABOTBI CTYJAEHTOB

CaMocTosATenbHasT BHeayIUTOpHas paboTa CTYJEHTOB BKJIIOYAaeT B cels
caenyronue GopMbl pabOTHI:

- IOJITOTOBKA COOOIIEHUH, TOKIIa10B, pedepaTos;

- BBITIOJIHEHHE PA3HOYPOBHEBBIX JOMAITHUX 33/1aHUI B PaMKax MOJATOTOBKH

K KOHTPOJIbHBIM paboTaM.

- MOJITOTOBKA K MPAKTHYECKUM 3aHATUAM (CEMUHApaM, TUCKYCCUSIM).

Kaxnas ¢opma caMoCTOSTENbHOM pabOThl CTYJEHTOB OLIEHHUBAETCS
OTJIEIbHO W TpeJHa3HaueHa [UIsi OTPaOOTKH pa3IUYHBIX METOJOB YCBOCHUS
U3y4aeMoro B Kypce marepuana. [logroroBka coobueHuit (okiaaoB, pedepaTon)
npeaHa3HaueHa Il pacHIupeHrss MHPOPMALMOHHOTO TMOJISl CTYIEHTOB B paMKax
U3y4yaeMoOl TEeMBI, a TaKke (OPMHUPOBAHUS Y CTYJACHTOB HABBIKOB OTOOpA IJIABHOM
U BTOPOCTENEHHON HH(OpMalMM [0 paccMaTpUBaeMOM mpodiieMe, a Takxke
HABBIKOB  CHCTeMaTH3allid  W30BITOYHOW  WHpopManuu.  BeimoiHeHue
Pa3HOYPOBHEBBIX JOMAIIHUX 33JaHUN MpenHa3HadyeHo s (opMHUpOBaHUS Y
CTYJICHTOB HABBIKOB BBICTPAMBAHMsS YETKOWM CXEMBbl OTBETa Ha BOIPOCHI
Pa3IMYHOTO YPOBHS CJIOXHOCTH, a Takxke Ha (OpPMUPOBAHHE Y CTYJCHTOB
00BEKTUBHOTO MPECTABICHUS O CTETICHN OBJIAJICHUS M YCBOCHHS HMH U3y4aeMOT0
MaTepuasa B JaHHBIII MOMEHT BpeMeHH. BrITIoTHEHNE peKOMEHyeMbIX BapHaHTOB
TECTOBBIX W PAa3HOYPOBHEBBIX 3aJaHUI TaKXKe IO3BOJSIET CTYIAEHTaM Jydlle
MOJTOTOBUTBCS K MTOTOBOM TPOBEPKE HMX 3HAHUH IO U3YYCHHBIM TEMaM.
[ToaroToBka K MPaKTHYECKUM 3aHATUSAM (CEMUHApaM M JHCKYCCHUSIM) MO3BOJISET
CTYACHTAM 3aKpeNUTh HAaBBIKM KPUTHYECKOTO MBIIUICHUS MpH padoTe Cco
CHPaBOYHON JINTEPATYpOH U MCTOUYHUKAMH, M YIIIYOUTH 3HAHUS 1O KOHKPETHBIM
TEMaM U3y4aeMoi yueOHOM TUCIIUILIIHHBI.

B mnomoms cTyaeHTaM IS BBIMOJHEHHS 33JaHUN  PAa3IMYHBIX BHJIOB
IpeJUIaraeTcsi CIIUCOK MPUMEPHBIX TEM ISl TOKJIAZ0B U COOOIIEHUH, TPOSKTOB.

CamocrositenpbHas  paboTa  CTyIEHTOB 10  y4yeOHOW  JMCHUIUIMHE
«Maremartnka U HWH(OpMaTHKa» B KOJIMYECTBE 18 4vacoB mpeacrtaBisieT coOOn
00s3aTebHYI0  4YacTh ~ OCHOBHOM  MPO(ECCHOHATBHONW  00pa3oBaTeIbHOU
IIPOTPaMMBI, BHITIOJTHSIEMYIO CTYJICHTOM BHE ayTUTOPHBIX 3aHATUI B COOTBETCTBUH
C 3aJaHUAMH  TpemnojaBaTens.  Pe3ynmbTraT  caMOCTOSITENbHOW  paboThI
KOHTposnupyercs  mpemnoaaBareneM.  CamoctostenbHas — paboTta  MOXKeT
BBITIOJHATHCS CTYJIEHTOM B YUTAJIIBHOM 3ajiec OMOIMOTEKH, B IOMAIIHUX YCIOBHSIX,
C UCTIOJIb30BaHUEM YUYEOHUKOB M JPYTUX UCTOYHUKOB HH(POPMAIIHH.

CamocrostenbHas padoTa CTYACHTOB JOJDKHA IOJKPEIUIATHCS Y4eOHO-
METOAMYECKUM M MH(OPMAIIMOHHBIM O0OECIIeYeHHEM, BKIIOYAIONUM YUSOHUKH, U
y4e0HO-METOIMYECKUE TOCOOUS.

Jlnsi BHEAyJUTOPHBIX 3aHATHH CTylIEHTaM Hapsily C pelleHHeM 3aaad U
BBIMOJIHEHUSI ~ NPAKTUYECKHX  3aJaHUi  MOXHO  MPEJIOKHUTh  TEMBI
UCCIIEIOBATENbCKUX U pedepaTUuBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTAEIbHBIX
MEJKUX 3aa4 W YIOPaKHEHUH TMpeasiararoTcsl CIOKETHBIC 3aJaHusi, TpeOyromiue
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JUIUTEIBLHON pabOThl B paMKax OJHOM MAaTeMaTUYECKOW CUTyallud. IJTU TEMBI
MOT'YT OBITh KaK HWHIWBHAYAJIbHBIMH 3aJaHUSIMH, TaK W TPYIIOBBIMH JIJIs
COBMECTHOTI'O BBINIOJIHECHHUS UCCIICIOBAHHUS.

Ilpumepnbie Tembl pedepaToB (JOKJIAAOB), HMCCIAEA0BATEIHCKHX

MPOEKTOB:

1.HenpepsiBHBIE T1pOOH.
. IIpuMeHeHne CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
. [TapamienpHOE NPOEKTUPOBAHUE.
. CpenHue 3HaueHus U UX NPUMEHEHHUE B CTATUCTHKE.
. BekTopHO€ 3a1anue NpsIMbIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
. CnoxeHne rapMOHUYECKUX KOJICOAHUH.
. 'padpuaeckoe perienre ypaBHEHUN U HEPABEHCTB.
. [IpaBUnbHBIE U MOTYNIPABUIIbHBIE MHOTOTPAHHUKH.

. Konnueckue ceueHus U ux NpUMEHEHUE B TEXHUKE.

10. Ionsitne nuddepenimana u ero NpUIOKEHU.

11. CxeMbl MOBTOPHBIX UCTIBITAHUN bepHYJIIIN.

12. UccnenoBanne ypaBHEHNN U HEPABEHCTB € MMAPAMETPOM.

13. Komiekusi CChUIOK Ha 3JIEKTPOHHO-00pa30BaTENbHbBIE pECypchbl Ha canTe
00pa3oBaTeNbHON OpraHu3alry Mo NpOo(UIBLHBIM HAPABJICHUSIM MOJTOTOBKH.
14. Co3znanue CTpYKTYphl 0a3bl JaHHBIX OMOINOTEKH.

15. Tect o nmpeameTam.

16. DnexTpoHHas OMOIMOTEKA.

17. 3ByKOBas 3aInmuch.

18. XKypHanbHas cTaThsl.

19. Bepuucax paboT Ha KOMIIBIOTEPE.
20. YpoK B AUCTAHIIMOHHOM O0yUYEHUH.

O 00NN bk WY

IpumMepHbIe 3a1aHUSA K IK3aMEHY:

1. 3apanue no nHpopmaTuke:

3agaHMe: CKONMPOBATh TEKCT B HOBBIN JOKYMEHT, oT()opMaTHpoBaTh TeKcT (1
a03an — mpudr Times New Roman, keriib — 14 myHKTOB, BHIDABHUBaHHE 10 IIMPHHE,
orctyn 1 crpoku — 1 cm; 2 ad3an - mpudr Times New Roman, kerib — 12 nmyHKTOB,
BbIPABHUBAaHMeE MO HEHTPY, oTcTyn 1 crpoku — 1,25 cM, orctyn or 1 ad3ama 6 myHKTOB).
JdaTp 3aroJilOBOK — MNPONMCHBIMH OyKBAMH TMOJIY’KHPHBIM HayepTaHMeM Ha3BaHHe
NPOM3BeIeHUs, U3 KOTOPOro B3AT OTPbIBOK, HA CJIeAYIOLIel CTPOKe — CTPOYHBIMU OyKBaAMU
noJy;kupabiM kKypcuBom @®UO aBTopa Tekcra. 3aronoBok - mpudr Times New Roman,
KerJib — 14 NyHKTOB, BbIpABHUBAHME 110 LIEHTPY.

IIponIr0CTpUpPOBATHL TEKCT.

JoxkymeHT coxpaHuThb B mnamnke «Jk3ameH 20-21 rom», Hazpanme ¢aiia — OU,
oT/eseHHe.

«B Havasie uros, B Upe3BbIYANHO )KAPKOE BpeMs, IO B€4Yep, OJMH MOJIOI0M YEJIOBEK BBILIET U3
CBOEH KaMOpKH, KOTOPYIO HaHUMaJ OT KUIbLOB B C — M IepeyIKe, Ha YUY U MEIJIEHHO, KaK
OBl B HEpEUIMMOCTH, oTipasmics kK K — Hy mocTy.

OH GaronosygyHo U30€THYJ BCTPEUYH € CBOCIO X03sIHKOM Ha jecTtHHIle. Kamopka ero
NPUXOUIIACH MTOJT CAMOIO KPOBJIEH BBICOKOTO MATHATAXKHOTO IOMa M IOX01uIa Ooee Ha mKad,
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4yeM Ha KBapTupy. KBapTupHas xe x03siKa ero, y KOToOpoil OH HAaHHMaJ 3Ty KaMOPKY ¢ 00e10M
Y TIPUCITYTOM, MOMEIIAIACH OJHOO JIECTHUIICH HUXKE, B OTAEIBHON KBapTUPE, U KaXKIbIN pa3,
IIpY BBIXOJIE Ha YJIHILY, EMYy HEMPEMEHHO HaJ0 OBUIO MPOXOIUTh MUMO XO3IHKUHOM KyXHH,
MOYTH BCETJIa HACTE)Kb OTBOPEHHOM Ha JIeCTHUILY. M KaXXIbIil pa3 MOJIOA0M YeOBEK, TPOXOIs
MHMO, YYBCTBOBAJI KaAKOC-TO 60H€3H€HHO€ U TPYCJIMBOC OLIYIICHUC, KOTOPOI'O0 CTBIAUJICA U OT
KoToporo Mopiimics. OH ObUT JOJKEH KPYTrOM XO35THKE U OOSUICS C HEIO BCTPETHUTHCS».
2. 3agaHue IO MAaTeMATHKeE:
be3 pemenusi BoIMOJHAIOTCA HOMepa 9, 11, 18, 20.
PaboTy Ha JMcTE MOANUCHIBAEM CJeIYIOIIMM 00pa3oMm:
JK3aMeHAllHOHHAas1 padoTa
o MaTeMaTuKe U HHGoOpMaTUKe
cryneatkn/a 1®@O/M3M/HXT/OCH...
®U B p.n.
BapuanTt 1

29 (2 3)
1. Haiizure 3HaueHue Bolpaxerns /| \7 4/
y 0,87 .57 .207
2. Halinute 3HaY€HHUE BBIPAKECHUSA .

3. B Hauane roga uncio aboHeHToB TenedoHHol koMmmanuu «BocTok» coctasisuio 400 ThIC.
YeJIoBEK, a B KOHLE roaa ux crano 480 Teic. yenoBeK. Ha CKOIBKO NMPOLIEHTOB YBEIUYMUIIOCH 3a
O YHUCJI0 a0OHEHTOB ATOH KOMIIaHUU?

4. CkopocTh KaMHS (B M/C), MAJaroIero ¢ BBICOTHI 4 (B M), B MOMEHT yAapa O 3€MITF0 MOKHO

Haiitu 1o popmyne ¥ — \/2?}1 Haiingure ckopocTh (B M/C), ¢ KOTOPOM YIapHUTCs O 3€MJTI0 KaMEHb,
najaromui ¢ BeIcoThl 10 M. CunTaiite, 4T0 yCKOpEeHHE CBOOOIHOTO MaAeHUs g paBHO 9,8 M/’
1654

5. Haiigute 3HaueHue BeIpaXKeHUS 3 .

6. CTonMocCTh Tpoe3/ia B MapimpyTHOM Takcu coctanisieT 20 pyo. Kakoe Hanbonbiiee yncio
MOE30K MOXKHO OYIeT COBEPIIUTH B ’TOM MapHIpyTHOM Takcu Ha 150 py0., ecnu 1ieHa mpoesna
cHusutcs Ha 10%?

7. Haiiziure xopens ypasrenns V 13 +2x=5.

8. llerckas ropka yKperuieHa BEPTHKaIbHBIM CTOJIOOM, PacCIOJIOKEHHBIM -
nocepenuue crycka. Haiinure BbICOTY / 3TOTO CcTOJIOA, €CIIM BBICOTA /I TOPKHU /
paBHa 3 MeTpam. OTBeT AaiiTe B METpax.

9. YcTaHOBUTE COOTBETCTBHME MEXJY BEIMUYMHAMU U UX BO3MOXKHBIMU 3HAUEHUSMHU: K
KOKIOMY SJEMEHTY IMEepPBOr0 CTOJOIAa MOI0EpUTe COOTBETCTBYIOIIUN 3JIEMEHT W3 BTOPOTO
cToiora.

/

h

BEJIMYNHBI BO3MOXHbIE 3HAYEHUA
A) 006BEM BobI B A30BCKOM MOpE 1) 150 v’
b) 00béMm simuka ¢ HHCTpyMEHTaMH 2)1n
B) 00bEM rpy30BOro oTceka TpaHCIOPTHOTO CaMoJIETa 3)76 n
') 06bEM OYTBITKH pACTUTEIHLHOTO Macja 4) 256 kM’

B tabnune moa kaxmoit OykBO#, COOTBETCTBYIOIICH BEIMUYMHE, YKAKUTE HOMEP €€ BO3MOYKHOTO
3HA4YCHUA.

A b B r

10. U3 paifoHHOTO IIEHTpa B AEPEBHIO €XKETHEBHO XOIUT aBTOOyC. BEposSTHOCTH TOTO, UTO B
MOHECIBHUK B aBTOOyce OokaxkeTcs MeHbie 20 maccaxxupon, paBHa 0,94. BeposrtHocTs TOTO,
4YTO OKaxkeTcsd MeHblue 15 maccaxupos, paBHa 0,56. Haiinure BEpOATHOCTH TOTO, YTO YUCIO
naccaxupos Oyzaet ot 15 mo 19.
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11. Ha pucyHke >XMpHBIMM TOYKAMM IIOKA3aHO | &

CYTOYHOE KOJHMYECTBO OCAJKOB, BBIMAJABOINX B |5

Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo |- Al /
TOPU30OHTAIM YKa3bIBAIOTCS YWCIIA MecsAla, M0 | 3 IR /N /
BEPTUKAJIN — KOJMYECTBO OCAIKOB, BBINABIIMX B |2 AR / AT

COOTBETCTBYIOIIMA JI€Hb, B MuumaMmeTrpax. g |1
HaIJISIAHOCTHU KUPHBIE TOYKU HA PUCYHKE COCIUHEHBI | °
nuHue. Omnpenenute Mo PHUCYHKY, KaKOro 4Yucia
BIIEPBbIE BHINAIO 5 MUJIJTUMETPOB OCAJIKOB.

12. [lyremecTBeHHUK W3 MOCKBBI XOYE€T IMOCETUTh YEThIPE Tropojia 30JI0TOr0 KOJbla
Poccun: Bnanumup, SApocnasne, Cy3gane u PoctoB. TypareHTCTBO npeasaraer MapuIpyThl €
MOCELIEHNEM HEKOTOPBIX FOpOoI0B 30J10TOro Kojbla. CBeeHHsI O CTOUMOCTH OUJIETOB U COCTaBe
MapIIPYTOB MPECTABICHBI B TAOJIHIIE.

Homep mapmpyra IMocemaembie ropoaa Ctoumocts (pyo.)
1 Cysznanb, SIpocnasis, Biagumup 3900
2 Poctos, Bnagumup 2400
3 Spocnasns, Bnagumup 2100
4 Cysznanb 1650
5 Pocros, Cy3nanb 2700
6 Spocnasns, PocTos 2350

Kakune MapmpyTsl T0JDKEH BBIOPATh MyTENIECTBEHHHK, YTOOBI TOOBIBAThH
BO BCEX 4YETHIPEX IOpOJax M 3aTpaTuTh Ha Bce noe3aku MeHee 5000
pyoneii? B oTBere yKakuTe POBHO OJIWH Ha0Op MapumipyToB 03
HpO6GHOB, 3aITATBIX U APYTUX OONOJTHUTCIBbHBIX CUMBOJIOB.

13. Jlanbl nBe KpyXKu IminuHApU4Yeckor ¢dopmbl. [lepBas kpyxka
HIDKE BTOPOH B YETHIPE pas3a, a BTopasi B IMOJITOpa pasa mmpe rnepBoi. Bo

CKOJIBKO pa3 00beM NEepBOM KPYKKU MEHbIIe 00beMa BTOPO? -
14. Ha  pucynke  u300paxkéH  rpaduk  HEKOTOpOH
Flx)=— SENELICIIT N
¢ynkunn y=f(x). @yHkuus yi 4 — . 1
omHa W3 TmepBooOpasHbIXx  (GyHKumu. Haiinure  rmmomians '
3aKpalIeHHON (UTYPBI.
15. Octphlie yriabel NpsiMOYTrOJIBLHOTO TPEYTroJIbHUKA paBHBI 62° u C
28°. HaiiguTe yroa Mexay BBICOTOM M MEIUAHOM, MPOBEAEHHBIMU M3
BEPILIUHBI MPAMOTo yria. OTBET JalTe B rpajaycax.
16. O06bém koHyca paBeH 32. Uepe3 cepelMHY BBICOTHI KOHYyCa
MPOBE/ICHA TUIOCKOCTh, TMapajuiefbHas OCHOBaHWIO. Haiiaure o00BEM A ' B
KOHYCa, OTCEKaeMOro OT JJaHHOTO KOHYycCa MPOBEIEHHOMN MIIOCKOCTHIO.
17. Ha xkoopauHaTHON mipsiMoi oTMmedeHbl Touku A, B, C, u D.

V2

4HCJI0 M U3BECTHO, YTO OHO PaBHO .
A B (e D

fz-

| |

I I

-3 -2 -1 0 1 2 3

YCcTaHOBUTE COOTBETCTBHE MEXY YKa3aHHBIMU TOYKAaMHU M YMCIaMHU U3 MPAaBOTo CTOJIOIA,
KOTOPBIC UM COOTBETCTBYIOT.

TOYKH YUCIIA
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A) A 1)2m—35

B) B 3
B) C 2™ |
) D 3ym-

o

B Tabauie non kaxxaoi OyKBOM yKaXKUTE COOTBETCTBYIOLIHI HOMED.

A b B r

18. U3BecTHO, 9TO BCE HIYKH — PBIOBI, TAKXKE€ U3BECTHO, YTO BCE PHIOBI IJIABAIOT B BOJE.
Tronenb Toxe miaBaeT B Bojae. BriGepute yTBepkKIeHUS, KOTOPHIE CIEIYIOT M3 MPHUBEAEHHBIX
JAaHHBIX.

1) Bce Tronenn — puIObI

2) Ecnu )kMBOTHOE HE IJIaBAET, TO 3TO HE TIOJCHb

3) Bce myku miaBaroT B BojIE

4) Ecnu )UBOTHOE TUIaBaeT B BOJIE, TO OHO JIMOO pbIOa, THOO TIOJICHD
B otBere ykaxkuTe HOMepa BBIOpAaHHBIX YTBEPXKICHUHM O€3 TPOOENIOB, 3aMATBIX W JIPYTHX
JIOTIOJTHUTEIbHBIX CHMBOJIOB.

19. Beruepkaute B uucie 123456 tpu 1mudpsl Tak, 4TOOBI MOJyYUBIIEECS TPEX3HAYHOE
YUCJIO JeNHIOCh Ha 27. B oTBeTe yKaXuTe MOJIy4UBILIEECs YHUCIIO.

20. [IpsMoyroibHUK ~ pa3OMT HA  YEThIpE  MEHBIIUX  MPSAMOYTOJIbHUKA  JIBYMS
NpSIMOJIMHEMHBIMU pa3pe3amu. [1nomanu Tpéx U3 HUX, HAYMHAS C JIEBOI'O BEPXHEro U Jajee 1o
4acoBOU cTpenike, paBHbl 18, 15 u 20. HaiiauTe nomanb 4eTBEPTOrO MPSMOYTOJIbHUKA.

18 15
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