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1. OBIIASI XAPAKTEPUCTUKA TPOTPAMMBI YUEBHOW
T CTUTLIAHBI

1.1. O6aacTh NpUMEHEHUs POTrPaAMMBbI

ITporpamma nucrummuasl O/1.01.03 MaTtematuka u MHpOpMaTHKa MpeaHa3HaueHa IS
W3ydeHHUs: OOIIECTBO3HAHMSA B MNPOEeCcCHOHATBHBIX oOpa3oBaTenbHbIX opranuzanmsax CIIO,
peam3yronux 00pa30BaTeNbHYI0 TpOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B Mpeaenax
OCBOCHHSI OCHOBHOM oOpazoBarensHOi mporpammbel CITIO (OOIT CIIO) nHa 6a3e OCHOBHOTO
o01m1ero o0pa3oBaHus MPH MOATOTOBKE CIIEIUATHCTOB CPEHETO 3BEHA.

[Iporpamma yuebnoi nucuummamabl O/1.01.03 Maremaruka u napopmaTrka paspadboTaHa
Ha ocHoBe TpeOoBanuii PI'OC CIIO, mnpenbsBIIEMBIX K CTPYKTYpe, COJCPKAHUIO H
pe3yabpTaTaM ocBoeHus obiieodpazoBarenbHor yueonon nucuuminabl OJ[.01.03 MartemaTtuka u
uHpopmatuka B uactu peammzauun PIOC COO B mpenenax OCBOCHHS OCHOBHOM
obpazoBarenbHoii mporpamMmmbl CITO (OOIT CITO) Ha 6a3e ocHOBHOTO 001Iero oOpa3oBaHUs ¢
yuetoM TpeboBanuii ®I'OC k momyyaemoil CHenMaIbHOCTH CPEAHEro Mpo(ecCHOHAIBHOTO
o0OpazoBaHwUs.

[Iporpamma yuebnoit muctumiuael OJ].01.03 Martematnka u uHpOpMaTHKa SBISETCS
YacThI0O OCHOBHOW oOpa3oBaTenbHON mporpammbl B cootBerctBurm ¢ PI'OC CIIO 1o
cnenuanbHocTd 53.02.08 My3bikabHOE 3BYKOOIIEPATOPCKOE MaCTEPCTBO.

1.2. MecTo yueOHO# nucuIuinHbI B cTpykrype IIIICC3
VYyebnas mucummumnaa OJ[.01.03 Marematuka u uHpOpMATHKA SBISETCS ydeOHOM
JTUCITUTIMHON 00111e00pa30oBaTeIbHOTO YY4EOHOTO ITUKJIA.

1.3. llean u 3aga4m JTUCHUTIMHBI,

TPeOOBAHUSA K Pe3y/JIbTATAM OCBOCHHS AU CIUTIIUHbI
Pa6ouast mporpamma nuctuuminasl OJ1.01.03. MaremaTtuka u nHpopMaTika OpUEHTUPOBaHA HA
JOCTHMKEHUE CIEAYIOIIUX LeJIeH:

e (dopMmHupoBaHHE Yy OOYYaIOMUXCA TMPEACTABICHUH O poOJM HMHPOPMATUKU U
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TexHonoruit (MUKT) B coBpeMeHHOM o0O0IecTBe,
MOHMMAaHUE OCHOB IPABOBBIX ACMEKTOB HCIOJIb30BAHUS KOMIBIOTEPHBIX MPOrpaMM U
pabotsl B HTEpHETE;

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

e (hopMHupOBaHKE Y 00YUAIOMINXCS YMEHUN MPUMEHSTh, aHATM3UPOBATh, TPEOOPa30BLIBATh
MH(OPMaLlMOHHBIE MOJIETH pealbHBbIX OOBEKTOB M TMPOIECCOB, UCHONB3YS 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 u3ydeHnH pa3indHbIX y4eOHBIX MPEAMETOB;

e npuoOpeTeHrne 00y4aroIUMHUCS ONbITA UCIOIB30BaHUs HH()OPMALIMOHHBIX TEXHOJIOTUH B
WHIUBHUIYAIbHOW W KOJUICKTUBHOM y4eOHOM W TIO3HABaTEIbHOM, B TOM YHCIIE
MIPOEKTHOM, IEATENBHOCTH;

e npuoOpeTeHHEe OOYYarONUMHUCA 3HAHUM OJTHYECKHX AacCleKTOB HMH(POPMAIMOHHON
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
uH(OpPMALIMIO 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 oOecrieyeHne CcGHOPMHUPOBAHHOCTH YMEHHUH MPUMEHSTh IMOJYYECHHbIE 3HAHUS MIpU
pEeUIeHUH Pa3InYHbIX 33/a4;

e oOecrnieyeHHe COHOPMHPOBAHHOCTU MPEACTABIEHUH O MaTeMaTUKe Kak YacTH
00111€4eNI0BEYECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, II03BOJISIONIEM OIHUCHIBATD
Y U3y4aTh pPEaJIbHbBIE IPOLIECCHI U SIBJICHUS.

B pe3ynbraTe 0CBOSHMS NUCHUILUIMHBI 00yUYaONIHIICs TOJKEH 3HATH:
3.1. TemaTnueckuil Mmatepual Kypca;
3.2. OCHOBHBIE TEXHOJIOTHH CO3/IaHUS, peAaKTUPOBaHUS, ODOpPMIICHUS, COXpAaHEHUS, Tepeaadu
UH(OPMALIMOHHBIX MPOLIECCOB PA3JINYHBIX THIIOB C TOMOIIBIO COBPEMEHHBIX POTPAMMHBIX
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
3.3. Haznauenue u BHIBI MH()OPMAIIMOHHBIX MOJIEJIEH, OMUCHIBAIOUINX pealbHbIE OOBEKTHI U
MPOLIECCHI;
3.4. Haznauenus u (yHKIIMU OTIEPALIMOHHBIX CHCTEM;
3.5. 3HayeHHWe MaTeMaTUYECKOW HAyKu MJId pEuIeHUs 3a7ad, BO3HUKAIOIIMX B TEOPUU U
MPaKTHUKE;
3.6. IllupoTy W OrpaHUYEHHOCTh MNPUMEHEHUS MATEMATHYECKHUX METOJIOB K aHaIU3y H
UCCIICIOBAaHMIO MPOLIECCOB U SBJICHHUM B IPUPOJIE U OOILECTBE;
3.7. 3naueHue NMPaKTHUKUA ¥ BOIIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTHKe, /Il (POPMUPOBAHUS
Y Pa3BUTHS MAaTEMaTUYECKOW HayKH;
3.8. MWnem pacmmpeHuss UHUCIOBBIX MHOXKECTB Kak Crmocoba TIOCTPOSHHUS HOBOTO
MaTEMaTUYECKOI0 ammapara s pelleHMs] NPAaKTUYEeCKUX 3aJad M BHYTPEHHHMX 3aJad
MaTeMaTUKH;
3.9. 3HayeHue wuIel, METOAOB M pPe3yJbTaTOB aireOpbl M MaTEMAaTUYECKOIO aHaiu3a JJis
MOCTPOEHUS MOJIENIEH peajbHBIX MPOIECCOB U CUTYAIIHI;
3.10. BOo3MOXHOCTH T€OMETPUN AJIs1 ONMCAHUS CBOMCTB pEabHBIX NMPEAMETOB U UX B3aUMHOTO
PacmoJIOKEHUs;
3.11. VYHuBepcaibHbBIIl XapakTep 3aKOHOB JIOTMKM MaTeMaTU4YECKUX PpacCyKICHHM, HX
MPUMEHUMOCTH B Pa3JIMYHBIX 00JIACTSIX YEIIOBEUECKON eI TEIbHOCTH;
3.12. Paznuune TpeOOBaHU, IPEIbIABISEMBIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, ECTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHMYECKUX U TYMaHUTapHBIX HayKaX, HA TPAKTHKE;
3.13. Posib akcnomMaTuku B MaTEMaTHKE; BOZMOXKHOCTh ITOCTPOCHHS MAaTEMAaTUYECKUX TEOPUN Ha
aKCHOMAaTHUYECKOM OCHOBE; 3HAaYeHHE AaKCHOMATHKH JUIs JApPYrux oOjacteidl 3HaHusA WU AJis
MPAKTUKH;
3.14. BeposTHOCTHBIA XapakKTep pPa3jUYHbIX IMPOIECCOB M 3aKOHOMEPHOCTEHW OKPYKAIOLIETO
Mupa.

B pe3ynbraTe 0CBOGHUS TUCHUIIIIMHBI 00yYalOUIUiCs K0JIKeH YMeTh:
V.1. IIpoBoauTh TOXIECTBEHHBIC MpPeoOpa3oBaHMUA HPPALMOHAIBHBIX, ITOKA3aTEIbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPHUUECKUX BBIPAXKEHUM;
V.2. Pemarp wuppanvoHajbHbE, JOTapU(PMHUECKUE W TPUTOHOMETPUYECKHUE YPABHEHUS H
HEPABEHCTBA; PEIIAaTh CUCTEMbI YPaBHEHUHN U3y4YEHHBIMH METOIaMU;
V.3. Crpoutp rpaduku >Ie€MEHTApHbIX (YHKIMA W TPOBOIUTH IMpeoOpa3oBaHus TIpauKoOB,
HCIIOJIb3YS] U3YYECHHBIE METO/BI;
V.4. I[IpuMeHATh anmnapaTr MaTEMaTHUECKOT0 aHalIM3a K PELICHHIO 3a/1a4;
V.5. TIpuMeHSITH OCHOBHBIE METOJBI TE€OMETpUH (MPOEKTHPOBAaHUSA, MpPeoOpa3OBaHHM,
BEKTOPHBIN, KOOPAWHATHBIN) K PELLIEHUIO 33/]1a4;



VY.6. OnepupoBaTh pa3TUIHBIMU BUAAMHA HH()OPMAIIMOHHBIX OOHEKTOB, B TOM YHCIIE C MTOMOIIBIO
KOMIIBIOTEPA, COOTHOCUTD MOJIyYE€HHBIE PE3YIbTAThl C peaIbHbIMU O0BEKTAMU;
VY.7. Pacnio3HaBaTh ¥ ONUCHIBaTh WH(OOPMALIMOHHBIE TPOIECCH B COLUATBHBIX, OMOIOTUIECKUX
U TEXHUYECKUX CUCTEMAX;
V.8. Hcnonp3oBaTh TOTOBBIE HH(DOPMAIMOHHBIE MOJIENH, OIICHHBATh WX COOTBETCTBUE
pealbHOMY OOBEKTY U LIEISIM MOJICTUPOBAHUS;
¥.9. OuenuBaTh J0CTOBEPHOCTh MH(OPMAIINH, COMTOCTABIISISL Pa3INYHbIC HCTOYHHKH,
V.10. WmmoctpupoBaTh ydeOHBIE pabOTHI C HCIIOIB30BAHUEM CPEACTB HH(POPMAIIMOHHBIX
TEXHOJIOTHI;
V.11. Co3gaBate uH(DOpPMAIMOHHBIE OOBEKTHI CIOXHOW CTPYKTYphl, B TOM YHCIE
TUTNIEPTEKCTOBBIE IOKYMEHTBHI;
V.12. TlpocmaTpuBaTh, cO3/1aBaTh, PEAAKTUPOBATh, COXPAHATH 3alMUCH B 0a3zax IaHHBIX,
NOJy4aTh HEOOX0AUMYIO HH(OPMAIIHIO T10 3aMpOCy MOJIb30BATEN;
V.13. HarnsaHo npeacTaBisTh YMCIOBBIE MOKA3aTeNN U JUHAMUKY UX U3MEHEHHS C MOMOIIBIO
pOTrpaMM JAEJI0BOH rpaduKu;
V.14. CoOmonaTe mnpaBuiia TEXHUKH O€30MACHOCTH W THUTHCHUYECKHE DPEKOMEHIAIUU TIPHU
UCIIOJIb30BaHUU CPENICTB MH(POPMAITMOHHO- KOMMYHUKAaMOHHBIX TexHoiorui (MKT).

PabGouast mporpamma  oOmieoOpa3oBaTebHOM — TUCHUIUIMHBI — «Maremartuka |
nH(pOpMaTHKay MpU3BaHa CHOPMHUPOBATH Y CTYACHTA CIACAYIONINE 001Ie KOMIETeHIUH:
OK 10. Ucnons3oBath yMeHHUsS M 3HAHHS 0a30BbIX AUCIHMIUIMH (eAepaTbHOTO KOMIIOHEHTA
cpeaHero (TMoJHOro) od1Iero oopazoBaHus B MPopeCCHOHATBLHON IEATEIbHOCTH.

B pesynapTare oOCBOCHHS AWCHUIUIMHBL Yy oOydaromerocss (HOpMHUPYIOTCS —CIIEIyIOIIne
JIMYHOCTHBIE pe3yabTarhl (JIP):

[IposiBrsitoiA ¥ JEMOHCTPUPYIOIIMM yBaXXEHHE K JIIOIAM  Tpy.a,
OCO3HAIOMIMKA  IIEHHOCTh  COOCTBeHHOro  Tpyaa. Crpemsmmiics K JIP 4
GbopMUPOBaHHUIO B CETEBOIl cpeAe JTUYHOCTHO U MNPO(EecCHOHATBHOTO
KOHCTPYKTUBHOTO «1IH()POBOTO CIIE/Ia».

3aboTsAmuiics O 3alUTe OKPYXKAIOMIEH Cpenbl, COOCTBEHHOHW W YYKOH JIP 10
0€30M1aCHOCTH, B TOM 4HCIIe IIU(PPOBOI.

['mOKo0 pearupyromunii Ha MOSBJICHUE HOBBIX (POPM TPYIOBOM NEATEILHOCTH, JIP 18
TOTOBBINM K UX OCBOEHHUIO.

OcBoenue coaepkanusi y4eOHOW NUCIMIUIMHBI 00SCIICYMBAET TOCTHKCHUE CTYACHTaAMHU
CJIEIYIOLIUX PE3yJIbTATOB:

* METaNpeIMETHBIX:

YMEHUE CaMOCTOSTENIbHO OINpEAENsITh LeIu JACSITeIbHOCTU U COCTaBISATH IJIaHbI
JESATETLHOCTH;  CaMOCTOSATEIBHO  OCYIIECTBISATh, KOHTPOJHUPOBATH M  KOPPEKTHUPOBATH
JeATEeIbHOCTh; UCIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI ISl IOCTUKEHUSI TTOCTaBICHHBIX LEIei
Y peasn3aliiy TJIaHOB JEATEIbHOCTH; BRIOMPATh YCIIEITHBIC CTPATETHH B PA3TUYHBIX CUTYaIIHSX;

YMEHHE MPOIYKTUBHO OOMIAThCS ¥ B3aUMOJICHCTBOBATH B IMPOLIECCE COBMECTHOM
NESATeIbHOCTH, YYHUTHIBATh TMO3UIMH JPYTMX YYACTHHKOB JIESITEIBHOCTH, d3(PPEKTHBHO
paspeuiatb KOH(IJIUKTHI,

BJIaJICHUE HaBBIKAMHU I[103HABATEIBHOM, Y4EOHO-UCCIEAOBATEIILCKONM U  TMPOCKTHOMN
NESTEIIbHOCTH, HaBBIKAMHU  pa3pelieHus mpo0jeM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3aJ]1ad, TPUMEHEHHUIO Pa3IMUHbIX
METOJIOB ITO3HAHHUS,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIbHON HH(POPMAIIMOHHO-TI03HABATEILHON
NESTEIILHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMAIIUH,
KPUTUYECKH OIEHWBATh W HWHTEPIPETUPOBATh HWH(POPMALUIO, IMOJYy4aeMYI0 W3 Pa3IUYHBIX
WCTOYHHKOB;

BIIQJICHUE SI3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTHMHO W TOYHO H3JIarath CBOIO
TOYKY 3pPEHUS], UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;
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BJIaJICHME HAaBBIKAMH IIO3HABATENbHOM pe(iIeKCHH KaK OCO3HAaHMS COBEpLIAEMbIX
JNEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YAbTATOB U OCHOBAHUI, IPaHUI] CBOETO 3HAHUS U
HE3HaHWsI, HOBBIX IMO3HABATENBHBIX 33/1a4 M CPEJICTB IS UX JTOCTHIKCHUS,

LEICYCTPEMIICHHOCT, B TIOMCKaX W NPUHATUM pELIEHUH, CcOoOO0pa3sUTeNbHOCTh H
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHHM; CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

YMEHHUE OIpeNeNiTh LEeNH, COCTaBJIATh IUIaHBl JESITEILHOCTH U OMNPEAEISITh CPEelCTBa,
HEoOXOUMbIE JJIS UX pealln3allui;

WCTOJb30BAHME PA3JIUYHBIX BHUJOB I103HABATEIBHOW JEATEIBHOCTH JUISL PELICHUs
MH(OPMaLMOHHBIX 3a]]a4, IPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUS (HAOIOIEHUS, ONIMCAHMUS,
U3MEpPEHUs, OSKCIEPUMEHTa) MJs OpraHu3alud Y4eOHO-MCCIEIOBATEeIbCKOW U TMPOEKTHOM
JESTENIbHOCTH C UCIOJIb30BaHNEM MH(POPMAITMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

UCTOJb30BAHUE PA3IUYHBIX HH(POPMALMOHHBIX OOBEKTOB, C KOTOPBHIMH BO3HHMKAET
HEOOXOIMMOCTh CTAIKUBATHCA B MPOGECCHOHATBHON cepe B M3YUCHHUH SIBJICHUHN U TIPOIECCOB;

WCIOJIb30BAaHNE PA3JIMYHBIX HMCTOYHUKOB HH(OPMAIMKM, B TOM YHCJIE JIIEKTPOHHBIX
O0uOIMOTEK, YMEHHE KPUTUYECKU OLIEHMBATh U MHTEPHPETUPOBATH MH(OPMAIIUIO, MOIyYaeMYIO
U3 PA3IUYHBIX HICTOYHUKOB, B TOM 4ucIie U3 cetu MHTepHeT;

YMEHHE aHaJIM3UpOBaTh M IMPEACTaBIATh HH(QOpPMALMIO, JAaHHYI0O B AJIEKTPOHHBIX
dbopMaTax Ha KOMIBIOTEPE B PA3TMYHBIX BUIAX;

yYMEHHE HCMOJIb30BaTh CPeACTBa MH(YOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
pEelIeHNH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIIOJEHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

yMEHHE MYOJIMYHO MPEACTaBIATh Pe3ylbTaThl COOCTBEHHOI'O HCCIIEIOBAaHUS, BECTH
JUCKYCCHH, JIOCTYIIHO W TapMOHHUYHO COYeTas CoAep)KaHHe U (OPMBI TPEACTABIAEMON
uH(pOpMalUU CPeACTBAMU HHPOPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHUH;

* IPEIMETHBIX:

c(OpPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YacTH MHUPOBOH KYyJIbTYphl U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBWIM3ALMH, CHOCO0aX ONUCAHMS SIBICHUN peabHOTO
MHUpPa Ha MaTEMaTUYECKOM SI3BIKE;

c(hOPMUPOBAHHOCTh TPEJACTABICHUNA O MAaTEMaTHYEeCKHX IOHATHSX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJEISAX, MO3BOJIAIOIINX OMUCHIBATh U U3y4aTh Pa3HbIe MPOLIECCH U SBJICHUS;
NOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOT0 MMOCTPOEHHUS MaTEMAaTUYECKUX TEOPUH;

BJIaJICHHE METOJAaMU JI0Ka3aTeJIbCTB W aJTOPUTMOB DPEIIEHUS, YMEHHE HX MPUMEHSTb,
IPOBOJIUTH JJOKa3aTeIbHbIC PACCYKICHUS B XO/I€ PELICHHUS 3a/1ay;

BJIQJICHUE CTAHJAPTHBIMM MPUEMaMU pEHICHUsS] PALUOHAIBHBIX M HUpPPAlOHAIbHBIX,
NOKa3aTeIbHbIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YpPaBHEHHWH W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM UYHUCIIE AJISl TIOMCKA IMyTH PELeHUs U
WUTIOCTPAIINH PEIICHUs yPaBHEHUH 1 HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMAaTHYECKOTO aHATU3a
U MX CBOWCTBaX, BJIAJCHHE YMEHUEM XapaKTepH30BaTh NOBeJCHHE (YHKIMH, HCIIOJIB30BAaHHE
MOJTyYEHHBIX 3HAHUH /JIsl ONMCAHUs U aHAlIu3a PealbHbIX 3aBUCUMOCTEH;

BJIaJICHHE OCHOBHBIMHM TOHSATHSMM O IUIOCKUX M HPOCTPAHCTBEHHBIX T'€OMETPUYECKHX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; C()OPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh T€OMETPUUECKUE
burypsl Ha YepTekKaX, MOJICTISIX U B PEATbHOM MHPE;

MPUMEHEHHE H3yYEHHBIX CBOMCTB T€OMETpHYECKHX (QUryp u GopMys Aisi pelieHUs
reOMETPUYECKUX 3a/1a4 U 33/1a4 C PAKTUYECKUM COJIePKAHNEM;

chOpMUPOBAHHOCTh ~ MPEACTABICHUI O TMpoleccax U SABJICHUSAX, HMEIOUINX
BEPOSTHOCTHBII XapakTep, CTaTHCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpPE, OCHOBHBIX
MOHSTUSIX AJIIEMEHTApPHON TEOPUHU BEPOSATHOCTEW; YMEHHI HaXOAUTh U OLIEHUBATh BEPOSITHOCTU
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTHYECKUX CUTYAIUSX U OCHOBHBIC XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;



BJIQ/ICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM MPU PEIICHUH
3ajady;

c(OPMHPOBAHHOCTh MPEJCTABICHUA O poin uHPOpMALIMK U WHPOPMALMOHHBIX
IIPOLIECCOB B OKPY>KAIOIIEM MHPE;

BIIQJICHUEC HAaBBIKAMHU  alTOPUTMHYECKOTO MBIIUICHUS W TIOHMMaHUE METO/OB
¢bopManbHOrO OMMCAHUS AJITOPUTMOB, BJIAJCHHE 3HAHWEM OCHOBHBIX aJITOPUTMHUYECKHUX
KOHCTPYKIIUH, YMEHUE aHAITM3UPOBATH aJITOPUTMEI;

UCIOJIb30BaHUE TOTOBBIX MPHUKIAIHBIX KOMIBIOTEPHBIX MPOrpaMM MO MPOPHIIIO
MOJITOTOBKH;

BIIaJICHUE CITIOCOOAaMU TIPEACTABICHUS, XpaHEHUSI U 00paOOTKU JaHHBIX Ha KOMITHIOTEPE;

BIIQJICHUE KOMITBIOTEPHBIMH CpPEACTBAMH TPEJCTABICHUS ¥ aHalM3a JIaHHBIX B
AIEKTPOHHBIX TaOIHIIAX;

chOpPMUPOBAHHOCTh TPEACTABICHUH O 0a3ax [JaHHBIX W TPOCTEHININX CpeacTBax
yIpaBiIeHUS UMH;

c(hOpPMUPOBAHHOCTh TPEACTABICHUH O KOMITBIOTEPHO-MAaTEMATHUYECKUX MOJEISIX U
HEO0OXOAMMOCTH aHAJIM3a COOTBETCTBUSI MOJICIH M MOJISTTUPYEMOTo 00beKTa (Tporiecca);

c(hOpMUPOBAHHOCTH 0A30BBIX HABBIKOB M YMEHUU 1O COOIIOCHUIO TPEOOBAHUI TEXHUKH
0€30MacHOCTH, TUTUEHBI U PECypcocOepekeHus Mpr paboTe co cpecTBaMH HH(POPMATHU3AIUH;

MMOHMMAHUE OCHOB TPABOBBIX ACHEKTOB HCIIOIH30BAHMS KOMITBIOTEPHBIX MPOTPaAMM H
IpaB JI0CTyNa K Ti00anbHbIM HH(GOPMALMOHHBIM CEPBHUCAM;

MPUMEHEHHE Ha MPAKTHKE CPEJICTB 3alUThl MH(POpPMAIMKH OT BPEIOHOCHBIX MPOTPaMM,
coOJTII0ICHrE TIPABWIT JIMYHON O€30MacHOCTH M TUKH B padore ¢ mHbOpMAIMEeH U CpeacTBaMU
KOMMYyHUKaui B HTEpHETE.

1.4. PeKOMeH}]yeMOC KOJHUYIECTBO YaCOB HA 0CBOCHMC HpI/IMepHOﬁ IporpaMmmbl
y4eOHOM TUCHUIIMHBI:
MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuatomierocs 54 yaca, B TOM YHUCIIE:

00s13aTeILHON ayTUTOPHON yueOHOM Harpy3ku o0ydatorierocs 36 4acos;

CaMOCTOSITeNIbHOU paboThl 00yuaromerocs 18 yacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI
2.1. O0mas xapakTepuCTHKA Y4eOHO JMCIHUIITHHbI

VYyebnas mucnmmumnaa  OJ[.01.03 Marematuka ©w  uHpOpMATHKA  SIBISETCS
dbyHIaMeHTalIbHON 0011e00pa30BaTeIbHON MUCIHUIUIMHON CO  CIIOKUBIIUMCS  yCTONYHUBBIM
colepKaHUEM W OOmMUMH TpeOOBaHUAMH K TOATOTOBKE oOywaromuxcs. Ho omgHolt wu3
XapaKTePUCTHUK COBPEMEHHOTO OOIIECTBA SBIISETCS HCIIOJIBb30BaHHE WH(OOPMANMOHHBIX H
KOMMYHHKAI[MOHHBIX TEXHOJIOTMI BO BceX cdepax KU3HEHEeATeNbHOCTH dYesoBeka. I[losTomy
nepea oOpa3oBaHMEM, B TOM 4YHCIE MPO(ECCHOHAIBHBIM, CTOUT IpobiieMa (OpMHUPOBAHUS
WH()OPMAITMOHHON KOMIETEHTHOCTH CHEIHAINCTa (CIIOCOOHOCTH WHIIMBHJIA PEIIaTh y4eOHBIE,
ObITOBBIC, TpOdEeCCHOHATbHBIE  33aJa4d €  HUCHOJIb30BaHWEM  HMHQPOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH), o0ecreuynBaronieil ero KOHKYpeHTOCIOCOOHOCTh Ha PhIHKE
TpyZa.

[Ipu ocBoenun cnernuanbHocTet CIIO rymanuTapHoro mpoduis mpodeccruoHaTLHOTO
oOpazoBanus yueOHas nucrummuaa OJ[.01.03 Maremaruka u uHpOpMaTHKa H3y4daeTcss Ha
6a3zoBoM ypoBHe DPI'OC cpennero obiiero oopa3oBaHusl.

OTO BBIpaXKaeTCs B COACPKAHUU OOYYCHHS, KOJMYECTBE YAaCOB, BBIICTSEMBIX Ha
U3YYEHUE OT/IEIbHBIX TEM MPOTPAMMBI, IITyOMHY WX OCBOEHHS CTYAEHTaMU, 00bEeME U XapaKTepe
NPAaKTUYECKHUX 3aHATUH, BUJIaX BHEAYAUTOPHOM CaMOCTOSATEIbHOM pabOThI CTYICHTOB.

VYyeOnas aucuuninHa MaremaTika U HHPOpMATHKa BKIIOYAET CIeYIOIINE Pa3/elbl:

* «MubopmMannoHHas 1EATETHHOCTh YETTOBEKA

* «CpexactBa HHPOPMALIMOHHBIX ¥ KOMMYHUKALMOHHBIX TEXHOJIOTUI»

* «TexHonoruu coznanus U nmpeoOpa3oBaHUs UHOOPMAITHOHHBIX 0OBEKTOBY

*  «TenekoMMyHHKaIIMOHHBIE TEXHOJIOTUN»

* «Pa3Butne noustus o yncie. Kopuu, crenenu u sorapudmoiy;

* «lIpsmble u TIOCKOCTH B mpocTpaHcTBe. KoopanHaTel M BEKTOpPhl. MHOTOIpaHHUKH U
KPYTJIbIE TETa;

* «KombunaTopuka. DI€eMEHTHI TCOPUH BEPOSTHOCTEH M MATEMATHICCKON CTAaTUCTUKN;

* «OcHoBbI TpuronoMerpun. OyHKIMH U TpaduKu. Y paBHEHHS U HEPABCHCTBAY;

* «Hayana maTemMaTuyecKoro aHaauza.

W3yuenune ydeOHOM AuCHUIUIMHBI Marematuka W MHGpOpMaThka Ha 0a30BOM YypOBHE
pelycMaTpuBaeT OCBOCHHE yd4eOHOro MaTepuaja BCEMH OOYyYaloIIMMHUCA, KOTJa B OCHOBHOM
mIKoJe OO0OOIIaeTcss M CUCTeMaTH3UpyeTcs Y4eOHBIH MaTepual B HENAX KOMIUIEKCHOTO
MIPOJIBIKEHHS CTYJICHTOB B JaJIbHEHIICH yueOHOU nesteabHocTH. Oco00e BHUMAHUE TPH ITOM
yIENAeTCs U3yYEHHUIO MPaKTHKO-OPUEHTUPOBAHHOTO y4eOHOro MaTepualia, CIIOCOOCTBYIOIIETO
(GOpMUPOBAHUIO Yy CTYJIEHTOB OOIIed KOMIIETEHTHOCTH, TOTOBHOCTH K KOMIUIEKCHOMY
UCIOJIb30BaHUIO0 HHCTPYMEHTOB HH()OPMAIIMOHHON e TEILHOCTH.

OcBoenne yueOHOW mucnuiuiiHbl  MHopmaTuka, yduThIBaromied crenuduky
ocanBaeMbIx nipodeccuit CI1O u cnermansuoctet CIIO, npenmnonaraet yriy0JeHHOE U3YUYCHUE
OTIIENbHBIX TEM, AaKTUBHOE UCHOJb30BaHuEe paznuuyHbix cpeacts  WKT, yBenuueHue
MPAKTUYECKUX 3aHSATUH, Pa3IMYHBIX BHUIOB CaMOCTOSTENLHON pabOThI, HAMpaBICHHBIX Ha
MOATOTOBKY O0YJarOIINXCsl K TPO(EeCCHOHATIEHON ACITEIBHOCTH ¢ uctnonb3oBanuem UKT.

[Tpu opranuzanuy NpaKTUYECKUX 3aHATHIA U BHEAYIUTOPHON CAMOCTOSITEILHON pabOThI
HEO0OXOUMO aKIIEHTHPOBAaTh BHHUMaHHE OOYyYarolIMXcs Ha Moucke MH(QOpMalMH B CpeACTBax
maccMmenua, MHTepHere, B y4eOHOW M CHEUUAIBHOW JHTEpaType C COOTBETCTBYIOIIUM
obopMIIeHHEM U TIPEACTABICHUEM pE3yJbTaTOB. JTO CHOCOOCTBYET (OPMHPOBAHHUIO Y
CTYJICHTOB YMEHHI CaMOCTOSATEIbHO U H30MPATENbHO MPUMEHSTh Pa3IMYHbIC MPOTPaMMHBIC
cpeactBa MKT, a Takxke momosHuTensHOE IMppoBOoe 000pyaoBaHuE (IPUHTEPHI, TpaPuIeCcKre
TUTAHIIETHI, UGPOBBIE KaMEpbl, CKaHEphl U Jp.), MOJIH30BATHCSH KOMIUIEKCHBIMH CIIOoco0aMu
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00pabOTKU U MpeIOCTaBICHNU HHPOPMALINH.

OCHOBHBIM BHJIOM 3aHATUH 10 Yy4eOHOW JUCIMIUIMHE SIBJISIOTCS TEOPETUYECKUE U
npaktudeckue 3aHsatus. Llenb TeopeTnyeckux 3aHATUN — AaTh Mmarepuan Juid (GOpMHUpPOBAHUS Y
CTY/ICHTOB OOBEKTHBHOTO U IIETIOCTHOTO MPEICTaBlIeHHS 00 HMH()OPMAIIMOHHOM OOIIIECTBE, MECTE B
HEM 4eJIOBeKa, yMEHHE BBIOMPATh TPAMOTHOE IMOBEACHUE MPU HMCIOIb30BAHUM Pa3HOOOPA3HBIX
CpeacTB MH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJNOTUH KaKk B MPOQPECCHOHATBHON
NESTENIbHOCTH, TaK W B OBITY, CHOPMHPOBAHHOCTh NPEJCTABICHUN O MAaTEMAaTHKE Kak
YHHUBEPCAJIbHOM $SI3bIKE HAYKH, CPEICTBE MOJICIMPOBAHUS SBICHUHA U TPOIECCOB, HIEAX U
METOJIaX MaTEeMAaTHKH; Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEeHUS,
QITOPUTMUYECKOW KYJIbTYpPhl, KPUTUYHOCTH MBIIIICHUS Ha YpOBHE, HEOOXOIUMOM st
Oynymei  mpopecCHOHAIBHOW  ACATENBHOCTH, JUIA  IPOJOJDKEHHUS  OOpa3oBaHHWS U
camMo00pazoBaHusl; OBIAJCHHE MATEMAaTHUYCCKUMHU 3HAHUSIMH M yYMEHUSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM KU3HHU, Ui OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCHMILUIUH U
JTUCHUIUIMH TPO(ECCHOHANBHOTO LHMKJIA, Ui TOJIy4eHHs oOpa3oBaHHs B 00NacTsIX, He
TpeOYIOMHMX yrTyOJIEHHON MaTeMaTH4ecKoi MOATOTOBKH. [IpakTudeckue 3aHATUS pacCUMTaHbI HA
Oosee rTyOOKOe M3ydeHHE CTyIeHTaMH MPOOJeMHBIX BOMpocoB yueOHoM muctumiuabl OJ1.01.03
Marematnka u WH(QOpPMATHKA, KOTOPBIE pacCMaTPUBAIOTCS B JIEKIUsAX. VI3yueHue Ttem
MpOOJIEMHOTO COJAEpKAHMS SIBIISIETCS YCIOBHEM pa3BUTHSI y OOYYaIOIIUXCS KPUTHYECKOTO
MBILUICHUS, YMEHHsS apryMEHTHUPOBaTh CBOIO NO3UIMIO. [lpakTHueckue 3aHATHS MOTYT
MPOXOIUTh, B TOM 4YHCJIE, B BHJEC CEMHUHAPOB M JUCKYCCHH, OCHOBBIBATHCS HA BBICTYIUICHUSX
CTYJEHTOB Ha YPOKE ¢ OKJIaaaMu, U T.1. KOHTposb 3HaHMIi OCYIIECTBISETCS B BUE IPOBEACHUS
YCTHBIX OIPOCOB, CEMUHAPCKHUX 3aHATHA U MHCbMEHHBIX KOHTPOJBHBIX paboT, KOTOPHIE MOTYT
3aKIII0YaThCs B BBIMOJIHEHUHM YYalIUMUCS THCHMEHHBIX OTBETOB Ha BOIPOCHI M3 CIHCKA
MPUMEPHBIX BOIMPOCOB KOHTPOJBHBIX paldOoT, a Takke B (opMe MHUCHbMEHHOTO TECTUPOBAHMS,
OpPraHU30BaHHOTO, B TOM YHCJIE, C WCIOJIh30BaHHEM IU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB C
yJIaJI€HHBIM JOCTYIIOM.

N3yuenne  oOmeoOpa3oBaTenpbHOM ~ y4eOHOW — mucnuriuHbl  «Marematuka |
nH(pOpMaTHKay 3aBepILIaeTCs MOABECHIUEM UTOTOB B (hOopMe IK3aMEeHa.

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHO# padoThI

Bup yueOHoit padoTbl Oobvem uacos
MakcumanbHas yyeOHast Harpy3ka (Bcero) 54
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 36
B TOM YHCIIE:
TeopeTnyeckue 3aHsATUS 17
[IpakTuyeckue 3aHATUS (CEMHHAPBI, TUCKYCCUH, 00CYKACHUE T0KIaI0B, 16
coo01ieHue, paboTa ¢ y4eOHMKOM)
KoHTposibHBIE PabOTHI 3
CamocrosiTesbHast paboTa 00y4awuierocsi (Bcero) 18
Hrorosas arrecranus B popme 3x3aMeHa -2 ceMecTp
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2.2. IllpumMepHBIA TEMATHYECKHUI IUIAH U COAEPKAHUE YUeOHO! TUCHUILVINHBI «MaTeMaTuka 1 HHPOPMATHKA)

HaumeHnoBanme pa3aesioB 1 TeM

Coaepsxanue yueOHOro MaTepHuaJia, JadopaTopHble padoThl U MPAKTHYECKHE 3aHATHS,
caMoCTOsITeJIbHast paboTa 00y4arouxcs

Oo0Bem
4acoB

YpoBennb
OCBOEHHA

1

2

3

4

Paznen 1. UndgopManuoHHas 1esiTeIbHOCTh 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, COIMAIbHOM, KYJIBTYpPHOH, 00pa3oBaTelibHON cdepax. 3HaueHUE
uHpopMaTUkd 1pu ocBoeHuu crneuuanbHocTer CIIO. OCHOBHBIE 93Tambl  Pa3BHTHS
WHGOPMAITMOHHOTO O0IIeCTBa. DTAIbl Pa3BUTHS TEXHUYECKUX CPEACTB U MH(OPMAITMOHHBIX
pecypcoB. Hudopmarmonnsle pecypcsl obmiectBa. OOpa3oBareibHble HH()OPMAIMOHHEIC
pecypcel.  IIpaBoBble HOpMBI, OTHOCAIIMECS K WHGPOPMALMH, TPaBOHAPYIICHUS B
WHPOPMAITMOHHOW cdepe, Mepbl HX MNPEAYNPExACHUSA. ODJIEKTPOHHOE MPaBUTEILCTRO.
JluniensnonHOe porpammHoe obecniedeHue. [loptalr rocyJapCTBEHHBIX YCIIYT.

1

CamocTosiTesibHast padoTa:

3HaKOMCTBO C mporpaMMHbIME ipoayktamu MSOffice. 3nakoMcTBO ¢ mopTanom [ocycimyru.
3HaKOMCTBO C pa3HBIMH BUJaMu THporpamMm (OecruiaTHbIE, YCIOBHO-OECIUIATHBIC,
JUIEH3HOHHBIC).

0,5

Tema 1.2. Tlomxomsl K
nHpopMalut U €e
[punnuner  00pabOTKU
KommerorepHbie Moaenu

MTOHSTHIO
HU3MEPEHHUIO.
nHpopmarum.

Coodepoicanue yuebno2o mamepuana.

IMoaxonp! K MOHATHIO U H3MEpEeHUIO HHpopManuu. MHopMaIMoHHbIe 00BEKTHI Pa3IMIHBIX
BUIOB. YHHUBEPCAIbHOCTh JHCKPETHOrO (IM(PPOBOro) NpPEACTaBICHUS HHPOPMALIHH.
[IpencraBnenne uaopManuu B IBOMYHON cucTeMe cuucieHus. JuckpetrHoe (mudpooe)
npeAcTaBlIeHUEe TEKCTOBOW, Tpaduyeckoil, 3ByKoBoi HH(pOpManuud M BHACOMH(POPMAIHH.
OcHOBHbIE WH()OPMAIMOHHBIE TPOIECChl W HMX pealu3anus ¢ MOMOIIBI0 KOMIIBIOTEPOB:
o0paboTKa, XpaHEHHe, MOWCK M mepenada uHpopMmauuu. IIpuHUIUNBEI 00pabOTKH
MH(QOPMAaIUK [IPU MOMOIIM KOMIbIOTEpa. ApupMeTHniecKrue 1 JIOTHYECKHE OCHOBBI pabOTHI
KOMITbIOTEpa. AJITOPUTMBI U CIOCOOBI WX ONMUCAaHWA. [IporpaMMHBIH TPUHIHMIT PabOTHI
KoMrbloTepa. [IprMepbl KOMITBIOTEPHBIX MOJIENEeH pa3IMYHbIX TPOIIECCOB.

0,5

IIpakTHyeckast padora:

KomupoBanue TtekcToBoid, rpaduueckodd, 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
yaeOHOro 3aBefcHHS (YpOBEHb 00pa30BaHUsA, CIEHUANIBHOCTH, npodeccuu, (GOopMbI

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

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

0,5

Tema 1.3. OcHoBHbIE HH(DOPMALMOHHBIC
MPOIIECCHl M MX Pealiu3alis ¢ MOMOIIbI0
KOMITBIOTEPA

Cooeporcanue yuebrnoco mamepuana:

XpaHenne WH(OOPMAIMOHHBIX OOBEKTOB pa3IMYHBIX BUIOB HAa Pa3HbIX [U(POBBIX
Hocutensix. OnpenencHue 00bEMOB PA3IMYHBIX HOCUTENEH nHpopMaruu. Daiin Kak eauHATA
XpaHeHus: uHpopMalMK Ha KoMIbioTepe. ATpuOyThl (aiia u ero o0beM. YueT 00bEeMOB
(haiiioB mpu MX XpaHSHUH, Mepeave. 3anmuch WHGHOPMAIMM Ha KOMIIAKT-JAUCKH PA3THYHBIX
BujI0B. Opranu3aiys HHQOpMaIMU Ha KOMIAKT-TUCKE C HHTEPAKTHBHEIM MEHIO.

0,5

IIpakTHyeckasi padora:

Omnpenenenne 00BEMOB pa3NU4YHBIX Hocutened wHopMarmu. dopmaTupoBaHHE IHCKA.
Hedparmenranus mucka. OnpexneneHue Bupa (aiiia mo ero pacuiMpeHur0. Y4eT o0heMOB
(hailioB mpu UX XpaHEHHWH, Nepenade. 3anuch WHGOPMAIMH Ha KOMIIAKT-AUCKH Pa3IHIHBIX
BHJIOB.

0,5

CamocTtosiTeqibHasi padoTa:
Coobmenune o TeMe «BUIpI 1 CBOHCTBA CUCTEM XpaHeHHUs HHbopMarim, «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 aBTOMATH3MPOBAHHBIX
CHUCTEMax YIPaBIICHUS B COLHMAIBHO-DKOHOMHYECKON cdepe mesrenpHOCTH. ACY
Pa3TUYHOTO Ha3HAUCHUS, MPUMEPHI MX HWCHOJIb30BaHMS. JIeMOHCTpalus 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 TEXHOJIOTHI

Tema 2.1. ApxuTeKTypa KOMIIBIOTEpA.
Buemnue ycrpoiictBa. IIporpammuoe
obecrnieueHue

Cooeporcanue yuebrnoco mamepuana:

Apxutektypa KoMIbloTepoB. OCHOBHBIE XapaKTEPHCTHKH KOMITBIOTEpOB. MHOroobOpasue
KOMITBIOTEPOB. MHOro00Opas3ue BHEIIHUX YCTPOWCTB, TOJKIIOYAEMbIX K KOMIBIOTEPY. Buis
MPOrpaMMHOI0  O0ecrieueHnss KOMIbIOTepoB. OmnepanmoHHas cucrema. | paduueckuit
uHTepdeiic nmonp3oBareis. [[puMepsl UCTIONBL30BaHKST BHEITHUX YCTPOUCTB, TIOKIIIOYAEMBIX
K KOMIIBIOTEPY, B y4eOHBIX IensX. [IporpammHoe oOecnedeHue BHEIIHHX YCTPOWCTB.
[ToxxmoueHne BHENTHUX YCTPOMCTB K KOMIIBIOTEPY H WX HacTpoiika. [Ipumepst
KOMIUIEKTAllMd KOMITBIOTEPHOTO padodyero Mecra B COOTBETCTBHM C IEISAMH  €ro
WCIIOJIb30BaHMS JIJIsl pA3JIMIHBIX HAMTPABICHUH MPO(ECCHOHATBHOM IeSTEIILHOCTH.

0,5

IIpakTH4eckas padora:
[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 KoMmploTepHOro obecneueHus YCTPOHCTBaMHU M CHenUaNIn3upoBaHHbM [10
pabouero MecTta i HCHOJB30BaHUS B MpodeccuoHanbHOW aesatensHocTH (APM).
DKCInTyaTallnoOHHBIe TPeOOBaHUS K KOMIIBIOTEPHOMY padodemy mecty. [Ipodmrakrruaeckue u
AQHTUBUPYCHBIE MEPOIPUATHUS IJI1 KOMIBIOTEPHOTO pabOdero mMecra B COOTBETCTBUM C €r0
KOMILJIEKTALMeH 115l mpoeCCHOHATBHOM NesITENbHOCTH.

CamocTosiTesibHast padoTa: 0,5
CoobuieHne mo teMe «ApXHTEKTypa KommbioTepa», «llokomenus DBMy, «llporpamMmmHoe
oOecnieyenue», «OnepauuoHHbIE CUCTEMBD)
Tema 2.2. JlokanpHast ceth U paborta B | CodepowcaHnue yuebno2o mamepuana.: 0,5
Het. OnepanroHHas cucTeMa OO0beauHEHNE KOMITBIOTEPOB B JIOKAJIBHYIO ceTh. Opranuzamusi paboThI IMOJB30BaTelcH 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 onepalnonHoi cucteMsl. [ padudeckuii nutepderic.
CamocTosiTesibHast padoTa: 0,5
[IpumMeHeHne MOMY4YEeHHBIX 3HAHWN Ha HpakTHKe: cozganue nanku «MHpopmaruka 2021-
2022», B Heir Qaitna dU.doc, Mot pabounii cton Ha KommbioTepe. OprTexHuka H
CIEIMAITEHOCTB.
Tema 2.3. 3ammra wuHpopmanun. | Codeporcanue 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,
pecypcocOepekeHre. DKCIUTyaTalldOHHbIC TPEOOBaHUS K KOMITBIOTEPHOMY pabodeMy MECTY.
[IpodunakTuueckne MEpONpHUATHS IJi1 KOMIBIOTEPHOTO paboyero MecTa B COOTBETCTBHH C
€ro KOMIUIeKTanuel i npodeccHoHaIbHON esITeIbHOCTH.
IIpakTuyeckas padora: 0,5
Co3manne W pacllakoBKa apxwBa JaHHBIX, YCTaHOBKa OecIuraTHOTO aHTHBHpycHOTo 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 KOHCHEKT: COBpeMEHHBIE AHTHBUPYCHBIE TIPOTPAMMBI
Pasnes 3. TexHoaornu co3qanusi M Mpeodpa3oBaHus HH(POPMALHOHHBIX 00bEKTOB 6
Tema 3.1. Bosmoxsoctn HacTonbHOU | Codepoicanue yuebHo2o 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
criocoObl  mpeoOpa3oBaHusl (BEPCTKH) TeKcTa. VCMomb30BaHUE CHCTEM  IPOBEPKHU
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opdorpadunn u rTpammaruku. Co3laHUE KOMIBIOTEPHBIX MyONHMKAauid Ha OCHOBE
WCITOJIP30BAaHUSI TOTOBBIX ITA0JIOHOB (M1 BHITIONHEHWS yYeOHBIX 3amaHuii). [IporpaMMebl-
NEePEeBOTYUKA. BO3MOXHOCTM  CHUCTEM  paclo3HaBaHUS  TEKCTOB. [ MIIEPTEKCTOBOE
peJICTaBIeHUuEe HHPOpMAaIIH.

IIpakTH4eckas padora: 0,5
HabGop TekcTa monx JHMKTOBKY, pPEIAKTHPOBAHWE TEKCTa, 3aJ[aHHe CBOWCTB CHMBOJIA
(mpudT, Kerip, HayepTaHHWE), 3aJaHUEC CBOKMCTB ab3ala (BbIpABHHBAaHUE, OTCTYI 1 CTPOKH,
MEXKCTPOYHBIN HHTEPBAIT), BCTABKA U TIOJINUCH U300paXKeHUs
CamocrosiTenbHast padora: 0,5
ITouck wuHpoOpMalMM 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 31eKTpoHHBIX | 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 (oMeKTpOHHBIX) TaOMML UIA BBINOJIHEHUS Yy4eOHBIX 3amanHuil. CpeacTBa rpaduuecKoro
NpEACTaBICHUs CTaTUCTUUECKUX NAHHBIX (menoBas rpaduka). [IpencraBienue pe3ynbTaToB
BBITIOJTHEHHUS] PACYETHBIX 33/1a4 CPEJICTBAMU JIENIOBOM rpaduKu.
IIpakTuyeckas padora: 0,5
Pemrenne 3amad mo Kypcy MaTeMaTHKH 7-9 KiaccoB (HaXOKICHHE KOJIMYECTBAa KOPHEH
KBaJ[paTHOTO YpaBHEHWs, HaXOXJCHHWE KOpPHEHW KBaJpaTHOTO YypaBHEHUS, HAXOXKICHUE
TUIOIA/IA TPEYTOJIbHUKA, OOBEMOB Tell BpallleHHs), MOCTPOCHUE IpaduKa KBAJAPATUIHOW M
JpOoOHO-paIOHATEHON (PYHKIMH, pellieHHe dKOHOMUYECKUX 33124
CamocTosiTeqibHast padoTa: 0,5
Coobuienne Mo TteMe «IBOJIOLHS 3JIEKTPOHHBIX TaOmuiy, «/lemoBas rpaduxa», permieHue
9KOHOMHMYECKHX 32124 (IJIaHWPOBaHHUE TOE3AKH, HeJISNbHBIN pacxo H T.1.)
KonTtpoabnas padora 1
Tema 3.3. basel mamHbIXx u cucteMbl | Codeporcarnue yuebrno2o mamepuana: 0,5

yYapaBJICHUSA 0azamu JaHHBIX

[IpencraBnenne o0 opraHm3zanuu 0a3 NaHHBIX W CcHCTeMax ympamieHus umu. CTpyKTypa
JAHHBIX W CHCTEMa 3allpOCOB Ha mpuMepax 0a3 [MaHHBIX Pa3TUYHOTO Ha3HAYEHUS:
IOPUINYECKUX, OMOIMOTEYHBIX, COLMANBHBIX, KaApOBBIX M Jp. lcrmomb30BaHWE CHCTEMBI
yIpaBJicHHs 0a3aMu JJAHHBIX JJIs BBIIOJIHEHUS YYCOHBIX 3a/IaHUH U3 PA3IUYHBIX TPEAMETHBIX
obmacreii. dopMHUpOBaHUE 3aMpPOCOB I pabOTHl B ceTH HWHTEpHET C 3ICKTPOHHBIMHU
Karajoramu OuOIMoTeK, my3eeB, kamromsmanus, CMU B paMkax ydeOHBIX 3aJaHWid W3
Pa3TUYHBIX TPEIMETHBIX O00JACTei. OJCKTPOHHBIE KOJUICKIMM WH()OPMAIIMOHHBIX U
0o0pa3oBaTeNbHBIX  PECYpPCOB,  OOpa3oOBaTeNbHBIE  CIEIHAIM3UPOBAHHBIE  MTOPTAIHI.
Opranmzamust 0a3 JaHHBIX. 3amojHEHWE Tojieli 0a3 JaHHBIX. BO3MOXHOCTH cHCTEM
yrnpasicHus Oa3zamMu JaHHBIX. (DOpMHUpOBaHHME 3alPOCOB U TOWCKA W COPTHPOBKHU
uHMopMauu B 0a3e JaHHBIX.
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I[IpakTnyeckas padora: 0,5
Cosznanne nepapxuueckoii/cereBoit B/ «YueOHoe 3aBeneHue», cozaanue tadauunoi bJ1 «1

Kype»

CamocTosiTeqibHast padoTa: 0,5
Coobmienue mo TeMe «IIpuMeHenne 0a3 JaHHBIX», «CUCTEMBI YIpaBiIcHUs 0a3aMU JaHHBIX)

Tema 3.4. KomnproTepHas rpaduka Coodeporcanue yuebno2o mamepuana.: 0,5
[IpencraBnenue rpaduueckoli WHPOPMAIMKM B KOMIBIOTEpE, KOMIIbIOTEpHAas Tpaduka,
pactpoBasi, BeKTOpHas W (QpakTaibHas rpaduka, MUKCENb, MHUKCEIH3AlNs, pa3pericHnue
n300paKeHHs, pealibHbId pa3Mep, IBETOBas MOJIENb, Oe3omacHas NanuTpa, rpaduuecKue
MPUMHUTUBEI, KpuBas be3be, 3aquMBKa 3aMKHYTOrO KOHTypa TpaJUeHTOM, TEKCTYpOH u
KapTOW, KaJpUpOBaHUE U300pakeHUs, 00BO/IKa KOHTYpa, padoTa co ClIosSMU, (ppakTaabHBINH
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 TpauKu, TNPE3CHTAUIX U
MYJBTUMEIUHAHBIX cpenax. Co3aHue U peJaKTUPOBaHHUE Tpa)UIeCKUX U MYJIbTUMEIUAHBIX
o0bekToB.  OdopmieHre  ANEKTPOHHBIX — myOnmkarmii. CpeacTBa  KOMIBIOTEPHBIX
NpEe3CeHTANWN JIJIsl BBINOTHEHUSI YYeOHBIX 3aJaHUil W3 Pa3UYHBIX TPEJAMETHBIX O0JIaCTe.
Hcnonp3oBaHre Mpe3eHTAIMOHHOTO 00OpYIOBaHMA. 3HAKOMCTBO C  AJIEKTPOHHBIMU
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/IaHUE TPE3CHTAINH 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
HaOopa W BepcTku. Pa3nmuunHple BHIbI HaOOpa HOTHOTO MaTepuana (IOIIAroBEI HaOOD,
OBICTpBIA HAaOOp, HAOOp HOT B peasbHOM BpeMenu). OOpaboTka HaOpaHHOTO MaTepHuaita
(mobaBmeHue ©  yJaJeHHWE TAKTOB, KONHMPOBAaHWE, MHOTOrojocue). PaccraHoBka
APTUKYJSIIIUOHHBIX 0003HAYCHUA, TUHAMHKH, BBOJI MTOJICTPOYHOTO TeKCTa. | pynmupoBka HOT
1 MEXCTPOYHBIC TPYNIEI, TpeMoa0. Habop opKecTpoBOM MapTUTYPHI U MEPKOBHON MY3BIKH.
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BepcTtka HOTHOTO Matepuana (HACTpOWKa PacCTOSHHS MEXITYy HOTOHOCHAMHU M CHCTEMaMH,
JIOTIONTHATENbHBIE HOTOHOCIBI W 0ssia). BBojg W pacro3HaBaHue HOT €O CKaHepa,
ucnojns3oBanue rpaduku. Ileuats mo naprusm. [Iporpammer Finale, Sibelius, MuseScore

CamocrosiTensHas pabora:
Habop HoTHOTO MprMepa (conbdhemrrno, DTM, My3bIKalibHasl TUTEPATYpa)

0,5

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

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

Cooeporcanue yuebrnoco mamepuana:

Passutne cetn Untepuet. [Ipotokonsl cetn UuTepHeT. IlpencraBieHns o TEXHUYECKHUX H
MIPOrpPaMMHBIX CpPEACTBAaX TEIEKOMMYHHKAIIMOHHBIX TEXHOJOTHH. VHTEepHET-TeXHOIOruH,
CIOCOOBI M CKOPOCTHBIC XapaKTEPUCTHKHU IMOJAKIIOUCHHMS, MpoBaiinep. bpaysep. Ilpumeps
paboTbl ¢ HMHTEpHET-Mara3uHoMm, WHTepHeT-CMMU, HHTepHET-TypareHTCTBOM, HHTEpHET-
oubmuorexoir u mp. Ilouck nHpopmManuu ¢ ucmnoab30BaHueM Kommbiotepa. [IporpamMMHubie
MIOMCKOBBIE CEPBHCHL. VICIONb30BaHUE KIFOYEBBIX CIOB, (Qpa3 sl MOMCcKa WHQOPMAIHH.
KomOunamun ycnmouss moucka. Ilpumep moucka WHPOpMAnuu Ha TOCYAapCTBEHHBIX
oOpa3oBarenbHbIX mopranax. [lorckoBeie cuctembl. OcyliecTBIeHHE MOMCKa UH(pOpMayun
Wi uHGOPMAIIMOHHOTO O0BEKTa B TeKcTe, (aiIOBBIX CTPYKTypax, 0a3ax IaHHBIX, CETH
Unrepner. Ilepenaya mndopmanmm Mexy KomibioTepamu. [IpoBonHas U OGecrpoBOHAS
cBA3b. Monem. EquHMIBI M3MepeHrsl CKOPOCTH NepeNadyd JaHHBIX. DJIEKTPOHHAs MoYTa U
(¢ opMHpOBaHUE aAPECHON 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 CTYICHTOB-
JTUPWKEPOB/TaHIIOPOB/BOKAIKMCTOB...», ¢ co3gaHueM (Qaiia ¢ uHpopMmanmed u
THITEePCChUTKAMU

0,5

Tema 4.2. Bo3zmoxxkHoctu cereBoro I10:
AJICKTPOHHAS MI0YTA, BUJCOKOHPEPEHITUU

Coodepoicanue yuebno2o mamepuana.

Bo3MOXKHOCTH CEeTeBOr0 MPOrpaMMHOTO OOEeCTedYeHus] Ui OpraHu3alud 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 MPOodecCHOHANBHON NesTEIbHOCTH
(commaneHbIe ceTH, HHTepHET-CMMU, nucraHIMOHHOE OOY4YEHHE M TECTHPOBAHUE, CETCBBIC
koHpepeHud u GopyMmMbl W Ip.). Vcmoib30oBaHHWE TECTUPYIOIIMX CHCTEM B y4eOHOH
JIeSITETIbHOCTH B JIOKAJIBHOM ceTH npodeccuoHanpHOi obpa3oBaTensHol opranuzanuu CI10.

0,5

IIpakTH4eckas padora:
ITouck B uHTEepHETE MHDOPMAIUK 110 TeMe «Moé x000m», 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 JIGHTHI, 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 3aHATUS 16
Hroro no paznesam 1-4 0s0ka «<nHGoOpMaTHKA»: caMOCTOATeIbHasg padoTa 8
Pasnes 5. Beenenne. Pazputue nousitus o unciae. Kopan, crenenn u gorapugmsl 4
Tema 5.1. Matemartuka B Hayke, TexHuke, | Codepawcanue yuebno2o mamepuana. 0,5 2
UT wu mnpakTHYeCKOM eATeNIbHOCTU. | BBeieHne. MaTemMaTuka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJOTHAX H
Lenple ®  palMoOHANBHBIE  YHUCHA. | MPAKTUYECKOW JAesTenbHOCTH. Llenw u 3amaum W3yd4eHHs MaTEMAaTHKH IPU OCBOCHUH
HeiictButenbheie uyncna. [lpubmmxennsie | npodeccuit CIIO u cmeumansHoctedd CIIO. PasButue monstus o uucne. Llensle u
BhIUUCIeHHA.  KoMIulekcHble — 4ucha. | panuoHanbHble 4mcia. JleiicrButenbHple umcna. [leiictBus ¢ Humu. [IpubnvkeHHBIE
Crenenu. Kopens n-Hoii ctenenu BoiunciieHua. KommuekcHeie uncna. Kopuu u crenenu. KopHu HaTypalbHOM CTEEHH U3
yHuclia ¥ uX cBoicTBa. CTENCHH C pallMOHATBHBIMY MMOKA3aTEIIIMU, UX CBOHCTBa. CTENeHH ¢
JIEHCTBUTEIHHBIMU TIOKa3aTesiMi. CBOMCTBA CTENEHH C AEWCTBUTENHHBIM ITOKA3aTEIEM.
IIpakTuyeckas padora: 0,5
BrrurcneHne 3HaUuSHUI BEIPAXCHHIA, COJCPKAIIUX KOPHU U CTCIICHU
CamocrosiTenbHast padora: 0,5
Coobmenune o Teme «HaTypanpHbie guciay, «JleicTBUTENbHBIC YUCIa», «PannonanpHbIe
yrcnay, «KomiiekcHbie yncia». Beraucienue u cpaBHeHUE KOpHEN. BoinonHeHne pacueToB
¢ pagukanamu. HaxoxaeHrne 3HaYCHUN 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. JlecATUYHBIC U
BBIPYKCHUM. WppatnmonanpHele | HaTypanbHble Jorapudmbel. llpaBuna netictBuii ¢ morapudmamu. Ilepexoq xk HOBOMY
YpaBHEHUS 1 HEPABEHCTBA OCHOBAHMUIO. IIpeoOpazoBanue  anrebpamdeckux  BBIPAKCHHU. [IpeobpazoBanue
paliOHANBHBIX, HPPAIMOHANBHBIX CTETEHHBIX, IIOKAa3aTeNbHBIX W JOrapu(hMUYIECKIX
BEIpakeHH. PellieHne uppanuoHadbHBIX YPaBHEHUN W HEPaBEHCTB. PellieHue MpUKIIaIHbIX
3a/ad.
IIpakTHyeckas padora: 0,5
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Boruncnenne — norapumMoB,  3HAYCHHWH  BBIPOKEHUH,  CONEpXKAIIMX  JIOTApU(MEL
IIpeobpazoBanme JorapuMUICCKUX BRIpaXeHUH. PemreHrne nppannoHaIbHBIX YpaBHEHUN U
HEPAaBEHCTB

CamocrosiTeibHasi padora: 0,5

Coobmieane mo Teme «Jlorapudm u ero Buaby, «Pamukanbl»y, pelIieHHE 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. PeneHne npukiaaHeix 3anad. Pemienne

KBaJIpaTHBIX YpaBHEHHH. Pemenne ypaBHEHUH ¢ TOMOIIBIO BRIHECEHUSI OOIIETO MHOXHUTEIS

3a CKOOKHU. PaBHOCHIIBHOCTE ypaBHEHUH. Pernenune 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. Jlorapudmuueckue ypaBHeHUs1 | Codeporcanue yuebno2o mamepuana. 0,5 2
Y HEpaBEHCTBA Pemenune npuknagaeix 3amad. PemieHue JorapuMuuecKux ypaBHEHUH W HEPaBEHCTB.

PaBHOCHIIBHOCTD ypaBHEeHMI. HeoO0X0AMMOCTh NPOBEPKH HANJACHHBIX MPU PEIICHUU YHUCEI

Ha SBJISIEMOCTh KOpHEM JiorapudmMudeckoro ypaBHeHus. O0nacTb onpeneneHus jgorapudma.

Pemenue cucreM HEpaBEHCTB M KBaJIPATHBIX HEPABCHCTB.

IIpakTH4eckas padora: 0,5

Pemenue gorapuMuiecKux ypaBHEHUH 1 HEPABCHCTB

CamocTosiTesibHast padoTa: 0,5

CoobOmienne 1o Teme «Pa3Butre MOHATUS O yucie», «Apabckas MartemMaTHkay, «CHCTEMBI

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

NpsIMBIX U TI0cKocTel. [lapanmnensHOCTh
MPSAMBIX M TI0cKocTe. CedeHws. 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 TNIOCKOCTH. [leprieHauKysip 1 HaKJIOHHAsI. YTOI
MEXIy MPSMOM U MIOCKOCThIO. JIBYIpaHHBIN Yrol. YTOI MEXKIY IIIOCKOCTSIMHU.
[lepneHUKyIAPHOCTH IBYX IIOCKOCTEH. | 'eomMeTpuueckue nmpeoOpa3oBaHus MPOCTPAHCTBA!
napaJuIeIbHBIN epeHOC, 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 3amgay ¢
MCIIOJIb30BaHMEM JIBYTPaHHBIX yIioB. Perienne 3a1ay Ha reoMeTpuiecKue 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
npousBeieHue. MHOTOrpaHHUKU.
[Inomaan NOBEpXHOCTH U 00BEMBI TEI

Coodepoicanue yuebno2o mamepuana.

Koopnunats! u Bekropsl. IIpsimoyronbpHas (1ekapToBa) cucteMa KOOpJUHAT B IPOCTPAHCTBE.
DopmMyna paccTOSHUS MEXAY OBYMSI TOUKaMHU. YpaBHEHHS CQepbl, IIIOCKOCTH M MPSIMOM.
Bextopel. Mogayne BekTopa. PaBeHCTBO BekTOpoB. CioK€HHE BEKTOPOB. YMHOXKEHHE
BEKTOpPa Ha 4uClo. Pa3iiokeHne BEKTOpa MO HANPABICHUAM. YTOJI MEXAY ABYMsI BEKTOPAMH.
IIpoeknust Bekropa Ha ock. Koopnunatel BekTopa. CKalspHOE NPOU3BEAECHUE BEKTOPOB.
Hcnonp30BaHue KOOpPAMHAT M BEKTOPOB MpPH PEIIEHHHM MAaTEMATHUYECKHUX U IPHUKIATHBIX
3amad. MHororpanHuku. Bepmmubl, peOpa, TpaHum MHOTOrpaHHWKa. Pa3Beprka.
MHororpanHble yribl. BeImykible MHOTOTpaHHHKH. Teopema Diinepa. MHOrorpaHHHKH,
IpHU3Ma, NMapajulesienune]], NMpaMuia, ycedeHHas: NupamMuia, IpaBUIbHbIE MHOTOTPAHHUKH,
CeueHHsI MHOTOIPaHHUKOB, ()OPMyIbl 00BEMOB IPU3MBI, TMPAMUJIBI U YCEUCHHON 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
(HaxOoXKJIeHWE KOJMYECTBA BEPIIMH/CTOPOH), HAXOXJICHUE BBICOTHI, YIJOB (UTYPHI,
MTOCTPOEHHUE CEUCHHS

0,5

CamocTosiTesibHast padoTa:

Pemienue 3amau ¢ UCHONAB30BaHMEM METOAAa KOOPAMHAT W BEKTOpOB. PemieHue 3amau Ha
HaXOXKJIEHHE CKAISPHOTO TPOU3BENEHUsI BEKTOPOB. [IprMeHeHHe MOIydYeHHBIX 3HAHUN Ha
MTPAKTHKE

0,5

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

Coodepoicanue yuebno2o mamepuana.

Tena BpaimeHus, NpsMON KpyroBOH HMIIMHAP, MPAMONW KpYyroBoH KOHYC, YCEUEHHBIH KOHYC,
miap u cdepa, cedeHus Tea BpameHHs, GopMynsl 00bEMOB IMIMHIpPA, KOHyca U Imapa,
¢opmynbl miomaneld OOKOBOW M TMOJHOH IMOBEPXHOCTH KOHYCa, YCEUYEHHOTO KOHyca W
UIMHIPA, IUIomanb cdepbl. MHOTOrpaHHUKH, MpU3Ma, MNapalieNienuIesa, MNUpaMuaa,
yceueHHasl MMpaMua, MPaBUIbHBIE MHOTOTPAaHHHUKH, CEYEHUS MHOTOTPAaHHHUKOB, (OPMYJIBI
00BEMOB TIPU3MEBI, TUPAMUILI U YCEUCHHON NMUpaMuabl. Tena BpameHwus, MpsMOil KPyTroBOM
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
HIOJIHOM [TOBEPXHOCTH KOHYCa, YCEUEHHOI0 KOHyca ¥ LMJIMHPA, IIIoaab chepbl

IpakTuyeckas padora:

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

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: «JleficTBuTenbHBIE 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(h¢dunuentoB. Tpeyroasauk 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 YHCEeT.

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 3agay Ha MOJACYET 4YMCiIa pa3MEIICHUH, MEPECTaHOBOK, 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 3aJadyax MaTeMaTHUECKOU
CTaTHCTUKHU. PellieHne MpakTHIeCKuX 3a1a4 ¢ IPUMEHECHUEM BEPOSTHOCTHBIX METOJIOB.

0,5

IIpakTH4eckas padora:
Pemrenne 3amad Ha BEPOATHOCTH, HE3aBUCHUMBIC COOBITHA. Co3gaHue 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 TpuroHoMeTpun. ®YHKIUM U rpa¢uku. YpaBHeHHs H HEPABEHCTBA

Tema 8.1. OCHOBBI TPHUTOHOMETPHH.
TpuroHoMeTpuuecKre  ypaBHEHHS H
HEPaBCHCTBA

Cooeporcanue yuebrnoeo mamepuana:

OcHoBuble ToHATHA. Panmannas mepa yrma. BpamarensHoe asmwkenne. CHHyC, KOCHHYC,
TaHM€HC W KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPHUUECKHE ToxAecTBa. DopMyibl
npuBegeHusi. dopmynsl cioxenus. Dopmynsl yaBoeHuss Dopmynbl MOJTOBUHHOIO yria.
[IpeoOpazoBaHus NPOCTEHIINX TPUTOHOMETPUYCCKUX BhIpaskeHUi. [IpeoOpa3oBaHue CyMMbI
TPUTOHOMETPUYECKUX (PYHKIMH B TPOM3BEIACHHWE W MPOU3BEACHUS B CyMMy. BhIpaxeHwue
TPUTOHOMETPUYECKUX (PYHKIIMH dYepe3 TaHICHC IOJOBUHHOTO apryMmMeHTa. lIpocrefimme
TPUTOHOMETPHUYECKHE ypaBHeHUS. lIpocTeiimme TpPUTOHOMETPUYECKHE HEPaBEHCTRBA.
OO0patHbIe TpUrOHOMETpHIECKHE QYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC.

1,5

IIpakTH4eckas padora:

HaxoxneHune TpUrOHOMETPUYECKHMX BEJIMYMH 10 OJHOM M3 HHX, IpeoOpa3oBaHHE
TPUTOHOMETpPUUECKUX BbIpakeHHH. [IpeoOpa3oBaHMe TPUTOHOMETPUUYECKUX BBIPAKEHHIA.
Pemenne TpUroHOMETPUYECKHUX YPABHEHUH 1 HEPABEHCTB

1,5

CamocTosiTesibHast padoTa:

HaxomeHne TpPUTOHOMETPUYECKHMX BEIMYMH [0 OJHOH M3 HHUX, IpeoOpa3oBaHHe
TPUTOHOMETPUYECKUX BhIpakeHUH. [IpeoOpazoBaHUEe TPUTOHOMETPUYECKHUX BBIPAIKCHUIMA.
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] 1 MHOXKECTBO 3HaueHH; rpaduk (QyHKIHH, TOCTPOCHUE
rpadpukoB  (QyHKIUH, 3aJaHHBIX pa3iuuHbIMH  crocoOamu. CpoiicTBa  (YHKIUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAaHWYEHHOCTb, MEPUOJUYHOCTH. [IpoMexyTkH
BO3pAacCTaHUsl U YOBIBaHWSA, HauOOJbIIee W HauMEHbIIEe 3HAYEHHs, TOUYKH JIKCTPEMyMa.
I'padmueckass maTepnperamms. [Ipumeps! (QyHKIMOHATBHBIX 3aBUCHMOCTEH B pealbHBIX
nporeccax U sABICHHUAX. Apudmerndeckue onepanuu Haa GyHKuusiMu. CroxHas GyHKIHS
(xommo3uumsi). Ilonsitme o HempepsiBHOCTH ¢yHKIuH. OOpatHbie ¢yHkuun. O6macts
ompeesieHUss W 00jacTh 3HauYeHUi oOpaTHOM QyHKuMH. ['padux oOpaTHON QyHKIMH.
CrenieHHBIE, TIOKa3aTellbHbIE, JIOTAPUPMHYECKHE W TPUTOHOMETPHUYECKHE (DYHKIIHH.
OOpaTHBIE TPUTOHOMETPHUCCKUE (QYHKIIHH.

IIpakTH4eckas padora:
[ocTpoenue rpadukoB MoKa3aTeIbHOM, TOTapUPMUUECKIX, TPUTOHOMETPHUECKUX, TPOOHO-
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
OTpaHMUYEHHOM mocnenoBareabHOCTH. CyMMHpOBaHHE MOCIEA0BaTeNbHOCTEN. beckoHeuHo
yObIBatomasi TeoMeTpuveckass mnporpeccust U ee cymma. [IpousBogHas. [lonsatue o
MPOU3BOAHON (YHKIUMH, €€ TEOMCTPHUYCCKMA M (U3NYCCKHH CMBICI. YpaBHEHHE
KacaTeldbHON K Tpaduky ¢yHKuuu. IIpom3BomHBIE 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¢urxom. IlepBooOpaszHas u wHTerpan. [IprMeHeHHE ONpeNeNIeHHOro WHTerpana Jyis
HaXOKACHUS IUToLIany KpuBosiMHeWHoW Tpanenuu. @opmyna Heiorona—IJleiiOnuna.
IIpumeps! MprMeHeHHUs! HHTErpaia B (PU3UKE U TEOMETPHH.

IIpakTHyeckas padoTa:

Pemenue 3agau Ha HaxXOXJICHHE TOYCK OJKCTPEMyMa, HAWUOONBIIETO W HAWMEHBIIETO
3HaueHnit ¢yHkmu. [loctpoenue rpadukoB ¢yHkmiA. Pemenwe 3amad Ha  TeMbI
«IlepBooOpasnas», «OnpeneneHHbld WHTerpaa». HaxoxaeHue Iuromaaw  (GUrypsl,
orpaHudeHHOU rpaduraMu GyHKITAH

CamocTosiTesibHast padoTa:

Pemenne 3amad Ha HaxOXAEHWE TOUYEK OJKCTPEMyMa, HAWMOONBIIETO W HAWMEHBIIETO
3HaueHud ¢yHkuun. Iloctpoenue rpadukoB GyHKIWE. Pemmenune 3agad Ha TEMbI
«IlepBooOpasnas», «OnpeneneHupli uHTErpaa». HaxoxzaeHue Iuiomaay  (Gurypsi,
orpaHUdIeHHOU TrpadukaMu HyHKIIHH.

2,5

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

20

HToro no pazgesam 5-9 010ka «<MaTeMaTHKa»: CAMOCTOSITeIbHAsA padoTa

10

Oo6s3aTeibHAas AyANTOPHas yueGHass HArpy3Ka 00y4yaronierocs

36

CamocTosiTeIbHAs padoTa 00y4aonerocs

18

MakcumasibHas y4eOHasi 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. Kraccudukamus WHGOPMAMOHHBIX MPOLECCOB IO MPUHATOMY
OCcHOBaHMIO. BrageHue cucremoil 0a30BBIX 3HAHUH, OTpa)XKalOIUX BKJIAJ HHPOPMATUKUA B
dbopMHpOBaHHE COBPEMEHHOMW HAydyHOW KapTUHBI Mupa. McciaenoBaHue ¢ IMOMOIIBIO
UH(GOPMALIMOHHBIX MOJENed CTPYKTYpbl W TOBEACHHS OOBEKTa B COOTBETCTBUU C
NOCTaBJIICHHOW 3adaueil. BpisBieHHe mpoOsieM >KU3HEACATENbHOCTH 4YEJIOBEKa B YCIOBHUSX
UH(GOPMALlMOHHONW [MBWJIM3AalUM M OIEHKA TMpeajiaraéMblX NyTed HX pa3penieHus.
Hcnonp3oBaHue CCBUIOK M IMTUPOBAHHUS HMCTOYHUKOB WHGpopMauuu. 3HaHUE O0a30BBIX
IPUHIIMIIOB OpPTaHM3alud ¥ (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTel. BianeHue nHopmamu
UH(POPMALIMOHHOM 3TUKK U TpaBa. ColmroieHNe NMPUHLIUIIOB oOecriedeHus: NHPOPMALMOHHOM
0e30macHOCTH, CIOCOO0B W CPEICTB O0OECIeueHUs] HaEeKHOTO (PYHKIIMOHUPOBAHUS CPEJICTB
UKT.

IIpencraBienne u o0padorka wuHpopmanuu. Peaausanusi OCHOBHBIX

HH(OPMAIHOHHBIX MPOLECCOB € MOMOIILI) KOMIIBIOTEPOB

Onenka uHpOpMAMKM C TO3UIUNA €€ CBOHCTB (JOCTOBEPHOCTH, OOBEKTHMBHOCTH, TOJTHOTHI,
aKTYaJIbHOCTH W T. 11.). 3HAaHWE O TUCKPETHON ¢dopme mpeacTaBicHUs WHOpMAIMU. 3HAHHE
CHoco00B KOJUPOBAaHUA U JeKoaupoBanus nHpopmanuu. Ilpeacrasienue o poiau nHGopMauu
U CBSI3aHHBIX C HEH MPOIECCOB B OKPYIKAIOIIEM MUpe. BiiazieHne KOMIBIOTEPHBIME CPEIICTBAMH
NPEICTaBICHUS] W aHalu3a JaHHBIX. YMEHHE OTJIMYaTh NpEJCTaBlIeHHe HWH(oOpManuu B
pa3IMYHBIX CHCTEMax CYMCICHUSA. 3HAHWE MAaTeMaTHYECKUX OOBEKTOB WH(POPMATHKH.
[IpencraBnenne o MareMaTHYECKUX OOBEKTaX HMH(OPMATHKH, B TOM YHCIE O JIOTUYECKHX
dopmymnax. OueHka u opraHu3anus HHOOpMANMK, B TOM YHCJIE TOIY4aeMOW W3 CpEACTB
MaccoBOW HWH(OPMALIMU, CBUACTEIHCTB OYEBHJIEB, MHTEPBbIO. YMEHHE aHAIW3UPOBATH H
COITOCTABJISITh PA3JINYHBIC UCTOYHUKH WH(POPMAIINH.

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

3almuTa

YMeHue aHanu3upoBaTh KOMIBIOTEP € TOYKM 3PEHMsI €QUHCTBA €ro anmapaTHbIX H
IIPOrPaMMHBIX CPEICTB. YMEHHUE aHAJIM3UPOBATH YCTPOWCTBA KOMIIBIOTEPA C TOYKH 3PECHHUS
OpraHu3alliil TpoIeNyp BBOAA, XpaHEHUs, OOpabOTKH, Iepeaaydd, BhIBOAA HH(POpPMALUU.
YMeHue omnpenensaTh CpeiacTBa, HEOOXOOUMBIE MJIi OCYIIECTBICHUS WH()OPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUH 337au. Y MEHHE aHAIM3UPOBaTh HHTEp(dENc MPOorpaMMHOTO CpeICTBa
C MO3ULUI HCHOJHUTENS, €ro cpelbl (PYHKIMOHUPOBAHMS, CHCTEMbl KOMAHJ M CHUCTEMBI
OTKa30B. BplneneHne ©  ONpelelieHHe Ha3HA4YEHMsI DJJIEMEHTOB OKHAa  IIPOIPaMMBI.
[IpencraBienne O THUMOJOTMM KOMIBIOTEPHBIX ceTeid. OmnpenesieHue MNporpaMMHOTO |
anmapaTHoro oOecreueHusi KOMIbIOTEPHOH ceTH. 3HaHUE BO3MOYKHOCTEH pa3rpaHHUYeHUs MpaB
JocTyna B ceTb. BrnajeHue 6a30BbIMM HaBBIKAMU U YMEHMSMHU 110 COONIONEHUIO TpeOOBAaHUI
TEXHUKA O€30MacCHOCTH, TUTHEHBI M pecypcocOepekeHust mpu paboTe €O CcpencTBaMH
uHpopmatuzanuu. [ToHMMaHNe OCHOB NPAaBOBBIX ACIEKTOB MCIIOJIB30BaHMUSI KOMIBIOTEPHBIX
nporpaMm U paboTsl B IHTepHeTe. Peanu3anus aHTUBUPYCHOM 3aIIMThI KOMIIBIOTEpA.

TexHosornu co3xanus u npeodpazoBanusa MHGOPMALMOHHBIX 00bEKTOB
[IpencraBnenne o cnoco0ax XpaHeHUs M Tpocreiiiell o0paboTke MaHHBIX. BraneHue
OCHOBHBIMH CBEICHUSIMH O 0a3ax MaHHBIX M CPEACTBAaX JIOCTyNa K HUM; YMEHHE padoTaTh C
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HUMHU. YMeHue pabotarh ¢ 6ubiarorekamMu mporpamM. ONbIT UCHOIb30BaHUS KOMIIbIOTEPHBIX
CPEICTB TMpeJICTaBICHHUs M aHaiu3a JAaHHbIX. OcylecTBieHHe 00paOOTKH CTaTUCTHYECKON
uH(popMalu C TMOMOIBI0 KoMmmbloTepa. [lonb3oBanue 0a3aMu JAaHHBIX W CHPABOYHBIMU
CUCTEMaMHU.

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. [Ipeacrasienue o cnoco0ax co3qaHus U CONMPOBOXKICHUS caiiTa. [IpencraBienue
0 BO3MOXXHOCTSIX CETEBOT0 MPOrpaMMHOTO obecrieueHus. [InanupoBaHue WHANBUAYATBHON H
KOJUICKTUBHOW JCSATEIHHOCTH C MCIOJb30BAaHUEM MPOTPAMMHBIX WHCTPYMEHTOB MOIICPKKH
VOpPaBJICHUS MPOEKTOM. YMEHHE AaHAJIM3UPOBATh YCIOBUS U BO3MOXKHOCTU NPUMEHEHUS
MIPOTPaAaMMHOTO CPEJICTBA JIJIsl PEIICHUSI THUITOBBIX 3a71a4.

Beenenue. Passurue nousitus o yuciae. Kopuu, crenenu, sorapupmsi
O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKH B HayKe, TEXHHKE, 3KOHOMHUKE, HWH(GOpPMaIlMOHHBIX
TEXHOJIOTHSX U NMPAKTUYECKON eaTeabHOCTU. O3HAKOMIIEHHUE € LIENAMU U 3a/ladaMU U3Y4YECHHUS
MaTeMaTuKu Tpu ocBoeHnu creruanbHocTtei CI1O. BeimonHeHnne apudmMeTnyeckux IerdCTBHMA
HaJ YHCIaMM, COYeTas YyCTHbIE W NHCbMEHHbIE Npuembl. HaxoxaeHue NpUOIMKEHHBIX
3HAUYCHWM BEJIUYMH U TIOTPEIIHOCTEH BBIYMCICHHH (aOCOMIOTHOW M OTHOCHUTEIHHOMN),
CpaBHEHHE YMCIIOBBIX BbIpakeHui. HaxoxxaeHne ommbok B MpeoOpa3oBaHUAX U BBIYHUCICHUAX
(oTHOCHUTCS KO BCEM IYHKTaMm Iporpammsbl). O3HaKOMJIEHHE C MOHSITHEM KOPHS N-il CTENeHH,
CBOMCTBAMM pAaJUKAJIIOB U IPAaBWJIAMHU CpPaBHEHMS KOpHE. DOpMylMpOBaHUE OIPENEICHUs
KOpHSI M CBOWCTB KOpHEW. BbluucieHHe W CpaBHEHME KOPHEH, BBINOJHEHUE MPUKUIKH
3HayeHus KopHs. IIpeoOpazoBaHMe YHCIOBBIX M OYKBEHHBIX BBIPRXKEHUH, COAEpIKAIIMX
paaukansl. BolmonHeHue pacdyeToB mo (opMynamM, COAEpKallMM paJUKalbl, OCYIIECTBIISS
HE0OXO/IMMBIE MOJICTAHOBKU M MpeoOpazoBanus. OrnpeeneHue paBHOCUILHOCTH BBIPaXKEHUH C
panukanaMu. Pelnienne uppalMOHAIBHBIX ypaBHEHHI. O3HAKOMJIEHHE C MOHSITUEM CTEIEHU C
JICUCTBUTENIbHBIM  MOKa3aTeneM. HaxoxaeHune 3HayeHWil CTENEHH, HCMOJIb3ys 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. IlpeoOpazoBaHue YHUCIOBBIX M OYKBEHHBIX BBIPAXKECHHUH,
COAEpXKaIllMX CTENEHU, TMPUMEHSIA CBOWCTBA. PeleHune moOKa3aTeNbHBIX YpAaBHEHHIA.
O3HaKOMJIEHHE C NPUMEHEHUEM KOpPHEH M CTENEHEW NpU BBIUMCICHUHM CPENHUX, ACICHUM
OTpe3Ka B «30JIOTOM CE€UYEHUW». PelieHne NpUKIAIHBIX 3aJad Ha CJIOKHBIE IPOLEHTHI
[IpeobpazoBanue anreOpanyeckux BbIpaXCHUH BeimonHenne mnpeoOpazoBaHMi BBIpAXKECHUH,
npuMeHeHrue (opmyll, CBSI3aHHBIX CO CBOWCTBaMH cTemneHed W jorapudmoB. OrnpejerieHue
00J1aCTH IOMYCTUMBIX 3HaYEHUH JTOrapu(pMUUECKOTO BhIpakeHus. PemeHne norapupmMuaeckux
ypaBHeHUU. PemieHne mnoka3aTeNbHBIX 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
@opMyIUpOBKa IPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS IPSIMBIX U IIOCKOcTel. Pacno3HaBanue
Ha 4YCPTCKAX U MOACIIIAX Pa3JIMYHbBIX CIIYy4aCB B3aWUMHOT'O PACHOJOXCHUA TMPAMBIX H
IJIOCKOCTEM, apryMeHTUPOBAHHE CBOMX CYXACHUU. DOpMYyIHpPOBAHUE  ONpPEACIICHUM,
IIPU3HAKOB U CBOMCTB IAPAJUICIBHBIX U MNEPHEHAUKYJSIPHBIX IUIOCKOCTEH, IBYTPAaHHBIX H
JUHEHHBIX YIJI0B. BblNoHEHNWE MOCTPOEHUS YIJIOB MEXAY MPSMBIMH, MPSMON U IIOCKOCTBIO,
MEXy TUIOCKOCTSIMHU IO ONMHCAHHWIO W pacro3HaBaHWEe WX Ha Monensx. M3obpaxenue Ha
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PUCYHKaX M KOHCTPYMPOBAaHME Ha MOJENAX IMEPHEHAUKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH,
IPAMBIX, MApaJUIETIbHBIX MJIOCKOCTEH, YIJIOB MEXAy NPSIMOM M 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, MEXIYy IPOU3BOJIBHBIMU (UTYpaMHd B IIPOCTPAHCTBE.
OrnpeziesieHre W BBIUMCICHUE PACCTOSHUEN B TpocTpaHcTBe. [IpuMeHnenne GhopMmysn U TeopeM
IUIAHUMETPUM I PELIeHUs 3aJady. ApPryMEHTHUPOBAaHHE CBOUX CYKICHHM O B3aUMHOM
PacIoyIOKEHUN NMPOCTPAHCTBEHHBIX (uryp. OnucaHue M XapakTepUCTUKA PA3JIMYHBIX BUIOB
MHOT'OT'PaHHHUKOB, TIEPEUNCIIEHUE UX 3JIEMEHTOB M CBOMCTB. M300paxkeHne MHOTOTPAaHHUKOB H
BBIIIOJIHEHHE IOCTPOCHHUS Ha H300paKE€HUSX M MOJENAX MHOIOTPaHHUKOB. Beruucienue
JUHEWHBIX SJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOHQUTYpaIUsaX, apryMEHTHPOBAHUE
CBOUX CYXICHHMH. XapaKTepUCTHKa U H300paKEHHE CEUCHMsI, Pa3BEPTKH MHOTIOTPaHHUKOB,
BBIYMCIICHHE IUIOMIAZeH moBepxHocTed. IlocTpoenne mpocTedmux cedeHuil Kyda, MpU3MBI,
nupamuabl. IlpumeHnenne (paxkToB M cBefeHUH M3 MIaHUMeTpuu. O3HAKOMIIEHHE C BHJIaMH
CUMMETPUH B MPOCTPAHCTBE, (OPMYIMPOBAHUE OIpPEICICHUI M CBOMCTB. XapaKTEpUCTHKA
CUMMETPUN TEJI BpallCHWss W MHOTOIpaHHMKOB. [IpuMeHeHHE CBOWCTB CHMMETPUU IIPH
pemieHun  3ama4.  VMcnonp3oBaHWe NpUOOpPETEHHBIX 3HAHMK Ui UCCIENOBaHHUA U
MOJIEIIMPOBAHMs HECTIOXKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIINIOJIHEHHUE
PUCYHKOB MO yCJOBUAM 3aa4. O3HaKOMJICHHE C BHJaMU Tell BpalleHus, (opMyTupoBaHHE HX
onpeneseHud U CBOMCTB. DOpMyIHpOBaHHWE TEOPEM O CEUYEHHM IIapa IUIOCKOCTBIO |
IUIOCKOCTH, KacaTeJbHOM K cdepe. XapakTepuCTUKa W HM300paKCHHE TeJI BpalleHHs, uX
pa3BepTKH, ceueHus. Pelienne 3a1a4 Ha TOCTPOEHUE CEUCHU M, BBIYMCICHUE JJIMH, PACCTOSTHUM,
yriaoB, Iiomanei. IIpoBeneHue [OOKa3aTENbHBIX PpPACCYXKACHUM IpU PELICHUH 3a]ad.
[IpuMeHeHHe CBOMCTB CUMMETPHUH IIPHU PELICHUH 3a/1a4 Ha Tela BPALIeHUs, KOMOUHALIUIO Tell.
N3o00pakeHne OCHOBHBIX KpYIVIBIX T€1 M BBIIOJHEHHE pPHCYHKAa IO YCIOBHIO 3aJayu.
O3HakoMJIEHHE C NMOHATUSAMH IJIOLIAIUM U 00beMa, aKCHOMaMU M cBolicTBamu. Perienue 3anau
Ha BBIYUCIICHHE IUIOIAACH IUIOCKHX (PUTyp C NMpPUMEHEHHEM COOTBETCTBYIOUIMX (GOpPMYN H
(daxToB U3 MmIaHUMeTpuu. VM3ydeHue TeopeM O BBIUUCIEHUH 00BEMOB MPOCTPAHCTBEHHBIX TEI,
pelieHre 3ajgad Ha TpUMEHeHHe (GOpMYyN BBIUUCIEHUS 00BeMOB. M3ydenue dopmyn s
BBIUMCJICHMS IUIOIIAACH MOBEPXHOCTEH MHOIOTPAaHHMKOB M Tel BpauicHHs. O3HaKOMIIEHHUE C
METOZIOM BBIYMCIICHUS TUIOLIAAN TOBEPXHOCTH cdepbl. PemeHne 3agad Ha BbIYUCICHHE
IUIONIaed IMOBEPXHOCTH IPOCTPAHCTBEHHBIX Teil. (O3HAKOMIIEHME C TIOHATHEM BEKTOpa.
N3yueHne nekapToBOM CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOKICHUE KOOPAUHAT TOYEK. BbIunCiIeHne pacCTOSHUM
MEX1y TOYKaMu. M3ydyeHne CBONCTB BEKTOPHBIX BEJIMYMH, NPaBUJI PA3IOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NTPaBUJI HAXOKACHUS KOOPAMHAT BEKTOpA B IPOCTPAHCTBE, IIPaBUII
JIEHCTBUN C BEKTOPAMH, 3aJJaHHBIMU KOOpAMHATaMU. [IpumMenenue Teopun pu peieHny 3a1ad
Ha JCWUCTBHA C BEKTOpaMH. [3ydeHue CKalsIpHOTO IPOU3BENEHUSA BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs MPsIMOM M IUIOCKOCTHU. lIprMeHeHue Teopuu Ipu pelIeHUuU 3a]ad Ha JEUCTBHS C
BEKTOPAMH, KOOPAMHATHBIM METOJ, IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEIMYUH YIJIOB H
paccrossHui. O3HaKOMJIEHHME C JOKa3aTelbCTBAMU TEOPEM CTEPEOMETPUM O B3aHMMHOM
PaCIOJI0KEHUH TPAMBIX U INIOCKOCTEH € 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 BeruucieHus. OObsiCHEeHWe W TpUMEHEHHEe (HOpMyN I BBIYUCICHUS Pa3MEIICHHM,
NIEPEeCTaHOBOK M COYETaHWH mpu pemieHun 3agad. O3nakomiieHne ¢ OmHOMOM HpbloToHa M
TpeyroiabHuKoM [lackans. Pemenue npakTuuecKux 3aad ¢ UCMOIb30BAHUEM MTOHATHI U MIPaBUI
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KOMOMHATOPUKH. V3yueHne KIaCCHUECKOTO OMpeAeNiCHUs] BEPOATHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CyMME€ BEpOATHOCTEH. PaccMoTpeHHe TpPUMEpPOB BBIYMCICHHUS BEPOSITHOCTEH.
Pemenune 3amau Ha BBIUMCICHHE BEPOSTHOCTEH COOBITHI. O3HAKOMJICHHE C MPEICTaBICHHEM
YUCJIOBBIX JAHHBIX W HUX XapaKTepHCTHKaMH. PelleHne mpakTHYecKuX 3amad Ha oO0paboTKy
YUCJIOBBIX JAHHBIX, BEIUUCIECHUE UX XAPAKTEPUCTUK.

OcHoBbI TpUroHOMETPUU. DYHKIIMU ¥ TPaPUKH. YPABHEHUS 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 CIOXKCHHS, YIBOSHHUS, MPEoOpa3OBaHHS CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIMIA B IPOU3BEICHUE U TPOU3BEACHUS B CYMMY M IIPUMEHEHUE TIPU
BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS M YHPOILIEHHs ero. O3HaKOMIIEHUE
CO CBOICTBaMM CHMMETPHUM TOYEK HA €AMHUYHOM OKPYXHOCTU M NMPUMEHEHHE UX IS BBIBOJAA
dbopmyn npusenenus IlpocTeiiiine TpuroHoMeTpuyecke ypaBHeHHs U HepaBeHCTBa Perienue
1o opMynam ¥ TPUTOHOMETPHUUECKOMY KPYT'y MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH.
[TpumeHeHne 001X METOJIOB PELICHUs] YpaBHEHUH (IIpUBeIEeHUE K JIMHEHHOMY, KBaIpaTHOMY,
METO/]] Pa3JI0KEHHUSI HA MHOYKUTEININ, 3aMEHbI IEPEMEHHOM) NIPH PELIEHUN TPUTOHOMETPUYECKUX
ypaBHEHUH. YMEHHE OTMeYaTh Ha Kpyre pemeHus MNPOCTEHIINX TPUTOHOMETPHUYECKHUX
HEpaBEHCTB APKCHUHYC, apKKOCHHYC, apKTaHreHC uncia O3HaKOMIICHUE ¢ MOHIATHEM 00paTHBIX
TPUTOHOMETpUYECKUX  (pyHkiui. M3ydeHue ompenerneHU apKCHMHYyca, AapKKOCHHYCA,
apKTaHreHca uucna, (OpMYJIMpPOBaHHE HX, H300paKEHHE HA EIWHUYHOW OKPY)KHOCTH,
NpUMEHEHHE Npu peuieHHH ypaBHeHuM. DyHkiuuu. [loHSATHE O HEMPephIBHOCTU (PYHKIHMU
O3HakoOMJIEHHE C MOHSITHEM INEPEMEHHOH, NMPUMEPaMU 3aBHUCHUMOCTEM MEXAY NEPEMEHHBIMH.
O3HakoMJieHHME C TOHATHEM Tpaduka, OmpefesieHne MPHUHAICKHOCTH TOYKH TIpapuky
¢ynkuuu. Omnpenenenue mno ¢Gopmyae NpOCTEHIIed 3aBUCUMOCTH, BUIa ee Tpaduka.
Bripaxkenue o ¢opmysie oaHO# mepeMeHHoi uepe3 apyrue. O3HaKOMIICHHE C ONPECTICHHEM
¢ynkuuu, dpopmynupoBanue ero. HaxoxaeHnue oGiacTu ompeneneHus U 00JIaCTH 3HAYCHHH
dbyakuun CpoiictBa ¢yukmuu. ['padudeckas muTepmpetarus. [IpuMepsl ¢GyHKIIMOHATBHBIX
3aBUCHUMOCTENl B pealbHbIX Iporeccax U sABileHUsAX O3HaKOMJIEHHME C IpUMEpamMHu
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peaJbHBIX Mpoleccax M3 CMEXKHBIX JAUCLHUILIIMH.
O3HaKOMJIEHME C JI0Ka3aTEIbHBIMM PpACCYXACHUSAMH HEKOTOPBIX CBOWMCTB JIMHEHHOW H
KBaJApaTUYHON (YHKIIUN, TPOBEICHUE UCCIEAOBAHUS JTMHEHHOM, KYCOYHO-TUHEHHOM, TpOoOHO-
JUHEWHOW M KBagpaTU4HOW (QyHKUMH, mocTpoeHue ux rpaduxos. Iloctpoenue u uteHue
rpadukoB ynkuid. MccnenoBanne Qynkiuu. CocraBieHne BHIOB (DYHKIUH 1O JTaHHOMY
YCIIOBHIO, PEUICHHE 33/7a4 Ha 3KCTpeMyM. BrimonmHenue mpeoOpa3oBaHuil rpaduka GyHKIUN
O6parasie (pyHkiun W3yuenue moHATHS oOpaTHOW GYHKIMM, ONpEAeNieHHe BHAA |
MOCTpOeHUE rpaduka oOpaTHOW (YHKIMH, HAXOXKIEHUE €€ O0JIACTU ONpeeNieHUus u 00JIacTu
3HaueHui. [IpuMeHeHne cBOMCTB (YHKIMM MPH MCCICAOBAHUHN YPAaBHEHUW M PEIICHUU 3a7ad
Ha ’KCTpeMyM. O3HaKOMIIEHHE C TOHATHEM CIOKHOW (QyHKIuM CTeneHHbIe, OKa3aTelbHBIE,
jgorapudmuueckue U TpUroHoMeTpuueckue (QyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkunn Bpluucnenue 3HaueHWM (QyHKIME 1O 3HavYeHWIo aprymeHTa. OmnpeneneHue
MOJIOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATaM M HaoOopoT. Mcmonb3oBaHHME CBOMCTB
¢yHKUMA U1 CpaBHEHHMs 3HadeHUH creneHed u sorapudmon. [loctpoenue rpadukos
CTeNEeHHbIX U Jorapudmuueckux (GyHkuuid. O3HaKOMIIEHHE C MPOCTEUIIMMH CBEIACHHUSIMH O
KOpHSIX anreOpanvyecKux YpaBHEHHH, MOHATUSMH HCCIECIOBAHUS YpPaBHEHUH U CHCTEM
ypaBHeHUl. M3ydueHue Teopuu paBHOCUIIBLHOCTH YpaBHEHUU M ee npumeHeHus. IloBropenue
3alMCH  PELICHHUs] CTAaHJApTHBIX ypaBHEHHUH, MPHEMOB MpeoOpa3oBaHWs YpaBHEHUH Ui
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CBEIEHUsA K CTaHJAAPTHOMY YpaBHEHMIO. PemeHue paluoOHAIBHBIX, HMPPALUOHAIBHBIX,
IIOKA3aTeNbHBIX M TPUTOHOMETPUYECKHX ypPaBHEHUM U cHCTeM. lcmoip30BaHME CBOWCTB H
rpa¢ukoB (GYHKUMN A pelieHus ypaBHeHUH. [IoBTOpeHHE OCHOBHBIX INPHEMOB peEIICHUS
cucreM. PemieHue ypaBHEHHI ¢ MPUMEHEHHEM BCEX NMPHEMOB (Pa3loKEeHUs Ha MHOXKHUTEIH,
BBEJICHUS HOBBIX HEHM3BECTHBIX, IMOJCTAHOBKHM, Tpaduueckoro merona). PemeHue cucrem
YPaBHEHMH € NPUMEHEHHEM pa3IM4YHbIX CIOCO00B. O3HaKOMJIEHHE € OOLIMMM BOIPOCAMU
pelIeHUs] HEPAaBEHCTB M HCIOJb30BAHWE CBOMCTB M TpapuKoB (DYHKIMH MpU pelmieHun
HEPAaBEHCTB. PelleHHe HEPaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX
CIIOCOOOB.

Havaja MaTreMaTH4eCKOro aHaJIu3a

O3HakOMJIEHHE C TIOHATHEM YHWCIOBOW IMOCJIENOBATEIbHOCTH, CHOCO0AMH €€ 3aJaHMs,
BBIYHMCIICHUSIMU €€ wWieHOB. O3HAaKOMJIEHME C TIOHATHUEM IIpeJeNna IMOCIEA0BAaTEIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHHEM CYMMBl OECKOHEYHOrO0 YMCJIOBOTO psiia Ha IpHUMEpe
BBIUMCJICHHS] CYMMBI 0€CKOHEYHO yOBIBaIOIIel reOMEeTpHUUecKoi mporpeccuu. Pemenue 3anad Ha
npuMeHeHne (OpMyNIbl CyMMBI OECKOHEYHO YyOBIBAIOLIEH T'€OMETPUYECKOH MPOrpeccHu
[IpousBognas um ee mnpuMeHeHue O3HAKOMIIEHHE C TOHSATHEM MpPOW3BOAHON. M3ydeHue u
dopMynUpOBaHHE €€ MEXaHHYECKOTO M TI'E€OMETPUYECKOrO CMBICNIA, M3y4YEHHE allfOpUTMa
BBIYMCIICHHUSI TPOU3BOJHOM Ha IPUMEpPE BBIUHUCIECHUS MIHOBEHHOH CKOPOCTH M YIVIOBOT'O
koddunrenta kacareabHoi. CocTaBlieHHEe ypaBHEHHs KacaTeIbHON B 00IIeM BUaE. Y CBOCHHE
npaBui auddepeHIupoBanys, TaOIUIBI TPOU3BOAHBIX JJIEMEHTAPHBIX (DYHKIIMH, MPUMEHECHHE
i quddepeHupoBanus GyHKIUH, COCTaBICHNUS ypaBHEHU KacaTelbHOU. V3ydeHue TeopeM o
CBS3W CBOMCTB (YHKIMH M TIPOW3BOAHOM, (opmynupoBka ux. [IpoBeaeHue C MOMOIIBIO
IPOM3BOHON HCcieoBaHus (YHKLIWHU, 3aJaHHON (opMynol. YCTaHOBJIEHHE CBS3M CBOWMCTB
GyHKIIMY 1 TPOU3BOAHOM 1Mo ux rpadukam. [IpumeHenre mpou3BOJHON AJIsl pelIeHUs 3aad Ha
HAXOXXJCHUE HauOOJBIIEr0, HAUMEHBIIET0 3HAYCHHS M Ha HAXOXKJIECHHE HSKCTpEeMyMa
[TepBooOpa3znast u wuHTerpasm O3HAKOMJICHHE C TIOHSATHEM WHTErpaja M IEepBOOOpPa3HOM.
W3ydenue npaBuiia BBIYUCICHUS MepBo0oOpa3HOil u Teopembl Hpiorona— JleiiOnuna. Pemenue
3a/lay Ha CBSA3b MEPBOOOPA3HON M €€ MPOM3BOTHOM, BEIYMCICHHE MEPBOOOPA3HON /I JaHHOU
¢ynkunu. Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpaia JUIsl BBIYUCICHUS (PU3UYECKUX BEIIMYUH U
IUIOLIAICH.

3. YCJI10BUA PEAJIM3AIIUN ITPOI'PAMMBbI
YYEBHOU JUCIUIIJIMHbI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHHYECKOMY
o0ecre4yeHu1o

Peanuzanus nporpaMmsbl yueOHOM JUCIUILTUHBI TPEOYeT HaTUUUS:

- kaOuHeTa 1J1sl MPOBEACHUS ayAUTOPHBIX 3aHATUN, 000PYIOBaHHBIN
KOMIUIEKTOM yueOHOI Mebenu Ha 25 MocalouHbIX MECT;

- IOCKH JIs1 3aMicy y4eOHOM MHGOpMAaINK U CPEACTB pabOThI ¢ HEH (Me,
TpSITIKa 711 CTUPAHUS C TOCKH, MapKep, T.11.);

- KOMITJIEKT Y4eOHO-HArJSIIHBIX TocoOmnii «MaTtemaruka, nH()OpMaTHKaY.

- TeXHHYECKHe CPeIcTBa 00yYeHu:
- MyJIbTUMEIITHAs] YCTaHOBKA, SKpaH
- KOMITBIOTEPHI C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00ECTIEUEHUEM U BBIXOJIOM B CETh
HNutepHer

3.2. UudopmanmonHoe obecnevyenue o0yueHmsl.
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IlepeyeHb pekoMeHayeMBbIX Y4eOHbIX U31aHUI, HHTEPHET-PeCypcoB,
JAONOJTHUTEIbHOM JIUTEPATYPHbI.

OCHOBHBIC HCTOYHHUKH:
1. bammakos M. M. MaremaTtuka: y4yeOHUK JJIsi CTYI. YUYPEKICHUU Cpe.
npod. obpazoBanus. — M., 2018.
2. bammakoB M.U. MaremaTtuka: yaeOHUK JJIs CTYI. YUPEXKIACHUHN cpe. nmpod.
obpazoBanusi. —M.: M3gatenbctBo Opaiit, 2020. ISBN 978 5-534-13751-
4. Texct anexktponnsii / ObC FOpaiit [caiit]. Ceplika Juist 1oCTyma:
URL :https//urait.ru/bcode/469646; (morosop ¢ OOO «tOpaiiT Akagemus»,
MPEIOCTABIISAIONICH TOCTYIT K Y4eOHHKaM 10 0011eo0pa3oBaTeIbHbIM U
oOmenpodeccuoHanTbHBIM UCIUTUIAHAM ).
3. [IBetkoBa M. C., Bemuxosuu JI. C. Uudopmatuka u UKT: yuebuux ans
CTy. YUpexjaeHuu cpea. npod. oopazoBanus. — M., 2018.
JlonoJiHUTeIbHbIE HICTOYHUKH:
1. Anmumos III. A. u gp. Maremaruka: anreOpa U Hadajla MaTEMaTHYECKOTO
aHajau3a, reoMeTpus. AnredOpa M Hayajla MaTeMaTHYECKOro aHanu3a (0a30BbIA U
yriyosneHHbid ypoBHH). 10—11 kmaccel. — M., 2014.
2. Aranacsan JI. C., byry3zoB B. ®@., Kagomues C. b. u gp. Maremaruka:
anrebpa ¥ Havajla MaTeMaTHUECKOTo aHanmu3a. [ eomerpus. ['eomerpus (6a30BbIi 1
yriayonenssiit yposau). 10—11 kmacesl. — M., 2014.
3. bamvakos M. N. Marematuka. 3amaunuk: yd4eb. mocoOue mJjis CTYy/I.
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2014.
4. Komsarun FO. M., Tkauesa M. B, ®enepoBa H. E. u np. Marematuka:
anreOpa ¥ HayaJla MaTEeMaTUYeCKOTo aHanmu3a. AureOpa u Hayaia
MaTeMaTU4YecKoro ananu3a (0a30BbId U yriyOsieHHbIH ypoBHM). 10 kmacc / mon
pen. A. b. Xumwxuenko. — M., 2014.
5. Komsrun FO. M., TkaueBa M. B., ®enepoa H. E. u np. Maremaruka:
anreOpa W Hayajga MaTreMaTHYecKoro adanu3a. Anrebpa u  Haydana
MaTeMaTH4ecKoro aHaiausa (0a30BbI W yriyOsieHHbIM ypoBHH). 11 kmacc / mon
pen. A. b. Xumxuenko. — M., 2014.
HNHTepHeT-pecypcebl:
1. www.fcior.edu.ru (MHpopmalioHHbIE, TPEHUPOBOYHBIE W KOHTPOJbHBIE
MaTepHaIbl)
2. www.school-collection.edu.ru (Enunas KOJUICKITUU U (QPOBBIX
00pa30BaTeNIbHBIX PECYPCOB)
3. www. intuit. ru/studies/courses (OTKpbITbIe HHTEpHET-KYpCchl « UHTYHUT» 1O
kypcy «udbopmaTtukay).
4. www.lms.iite.unesco.org (OTkpbITbIE  3eKTpoHHBIE Kypchl «MUTO
FOHECKO» 1o nnpopmMaiimoHHbIM TEXHOJOTHSIM).
5. http://ru. iite. unesco. org/publications (OTKpbITast 37IeKTpOHHAS OMOIHOTEKA
«1UTO IOHECKO» o KT B 06pa3zoBanum).
6. www.megabook.ru (Merasanuknoneauss Kupumna u Medonus, pasaens
«Hayka / Marematuka. Kubepuetnka» u «Texunuka / Kommbrotepsl u
WNuTtepueT).
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7. www. ict. edu. ru (mopran «MHPOpMALOHHO-KOMMYHHKAIIMOHHbIE
TEXHOJIOTUU B 00Opa30BaHUN ).

8. www.digital-edu.ru (CnpaBounuk o00pa3oBaTelbHBIX pecypcoB «llopran
1rdpoBoro oOpa3oBaHus»).

9. www. window. edu. ru (EguHoe oOkHO 1ocTynma K 00pa3oBaTeIbHBIM
pecypcam Poccuiickoit @eneparun).

10.«OTKpHBITHIH 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
OCYILIECTBJISIETCS MpernojaBareieM B TPOLEcce NPOBEICHUS MPaKTUYECKHUX
3aHATUM MU CAMOCTOSITENIBHBIX PabOT, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS
00yJaronMMuCs WHIUBUTYTbHBIX 3aJJaHUM.

Pe3yabTaTnl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH

(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA) pe3yJbTaToOB 00yUeHHS
YmMeHus: BHEAy/IUTOpHAsi CaMOCTOATeIbHas padoTa,
IPOBOJIUTH TOXJECTBEHHBIE IPEoOpa30BaHUs | KOHTPOJIbHAS paborta, IIPaKTUYECKHE
UPpalMOHATIBHBIX, MOKAa3aTeNbHbIX, | 3aHATHS
JOTapu(PMHUUECKUX U  TPUTOHOMETPHUECKUX | Y CTHbIE (DOPMBI KOHTPOJIS:
BBIPAXKEHUI; - TUCKYCCHSI;
pemaTh UppanruoHaiIbHbIe, JOrapuPMHUUECKUE H | - TUCIYT,
TPUTOHOMETPHYECKHE ypaBHEHUS U | - IPEHUs 10 AOKIaJaM,
HEPaBEHCTBA; - MyOJIMYHBIE BBICTYIUICHUS JTOKIaTYUKOB.
pemarb CUCTeMbl ypaBHEHUH u3ydeHHbIMH | [IMcbMeHHbIE POPMBI KOHTPOJIS:
METOJaMH; - TNHCbMEHHas KiaccHas paboTa 1O
CTpPOUTH TpaQUKU 3IEMEHTApHBIX (GYHKIHMI U | pa3HOYPOBHEBBIM 3aJlaHUSM IO KaKIOu
IIPOBOAUTH npeoOpa3oBaHus rpaduKoB, | N3y4EHHOU TeMe,
UCIIOJIB3YS U3YUEHHbIE METO/IbI; - TUChbMEHHas JomaimHsAg paboTta 1O
IPUMEHSTH anmnapaT MaTEMaTHYeCKOIO aHajiu3a | pa3HOYPOBHEBBIM 3aJaHUSAM IO KaXKIOU
K pEILIEHUIO 3a/1aY; U3Y4YEHHOH TEeME;
OPUMEHSATh OCHOBHBIE METOJbl TE€OMETPUH | - NHHUCbMEHHBIC JOKIajbl, pedeparsl 1Mo
(MpoeKkTHpOBaHUS, npeoOpa3oBaHui, | 3aJJaHHBIM TEMaM.
BEKTOPHBIN, KOOPJMHATHBIN) K pELICHUIO 3a7a4; | YPOBEHb MHUCBMEHHBIX 3aJaHUN
OTIepUPOBAThH PA3IUYHBIMU BUJAMU (03HaKOMUTEIIBHBIH, penpoayKTUBHBIH,
UH(POPMALIMOHHBIX 00BEKTOB, B TOM YHCJIE C IIPOYKTUBHBIN ) BBIOUpaeTCS caMuM
MOMOIIbIO0 KOMIIBIOTEPA, COOTHOCUTD yYaluMcsi, 4YTO CHOCOOCTBYET pa3BUTHUIO
IIOJIyYEHHBIE PE3YJIBTAThI C peaIbHbIMU (GYHKIMN CAMOKOHTPOJISI U CAMOOLICHKH.
o0BeKTaMu; Kputepun BbICTaBIEHUS  OLICHKHU
pacro3HaBaTh U ONUCHIBATH HHPOPMALMOHHBIE | COOTBETCTBYIOT TpPEM YPOBHSIM OCBOCHHUS
MPOLIECCHI B COLIMATIbHBIX, OMOJIOTUYECKUX U OoOy4arolMMUCs HW3y4aeMoro marepuaia u
TEXHUYECKUX CUCTEMaXx; MCIIOJIb30BaTh FOTOBBIC | MPEANOJIAaraloT HaJHMdue y OO0yJarolmmxcs
nH(OpPMaLMOHHBIE MOJIENIH, OLIECHUBATh UX CJIEYIOIINX KOMITETEHUIUH]:
COOTBETCTBHUE PEATbHOMY OOBEKTY U IIEISIM 1 ypoBeHb — O0O3HAKOMHUTEJbHBIH
MOJEIIUPOBAHMUS; (ypoBeHb BOCIIPOM3BE/CHUS),
coOroAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH U COOTBETCTBYET OlleHKeE
TUTHEHUYECKUE PEKOMEHIALNU TTPU «YJAOBJIETBOPUTEIbHO). Ha JTAaHHOM
ucnosabszoBanuu cpeacts UKT; YPOBHE oOyuaroruecs JIOJKHBI
OLICHUBATh JOCTOBEPHOCTH MH(POPMAIUH, OpUEHTHpPOBAThCS B MaTepuane Kypca
COIIOCTABJISIS PA3JIMYHbIE HICTOYHUKHU HACTOJIbKO, 4YTOOBI 3HaThb U YMETh
WJUTFOCTPUPOBATH Y4eOHBIE paOOTHI € BOCITPOM3BECTH OCHOBHBIC (DAKThI, COOBITHS,
UCIIOJIb30BAaHUEM CPEJICTB MH()OPMAITMOHHBIX SIBJICHUS], MIPOLIECCHl, TEPMHUHBI, MOHATHUA, A
TEXHOJIOTHi1; co3/1aBaTh MHGOPMAIIMOHHbBIE TaKK€ MX OTJIMYUTENbHbIE CBOMCTBA U
O00BEKTHI CIIOKHOU CTPYKTYPBI, B TOM YHUCIIE XapakTepHble MpU3HAKU. Takke Ha JTaHHOM
TUIEPTEKCTOBBIE JOKYMEHTHI; YpOBHE OCBOEHHsSI OOy4arouiuecsl JOJKHBI
IPOCMaTpPUBATh, CO3AABATh, PENAKTHUPOBATh, YMETb BOCIIPOM3BECTU CoJIepyKaHue




COXpaHsTh 3ammKcy B 0a3ax JaHHBIX, MTOTy4aTh
HEO00X0IUMYI0 HH(OPMAIIHIO TI0 3aMpocy
TI0JT30BATEJIS; HATJISIAHO MPEJICTABIISATH
YHCIIOBBIC TTOKA3aTEIN U JUHAMUKY UX
WU3MEHEHHS C TIOMOIIBIO MTPOTPaMM JIEIOBON
rpadukuy;

UCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHHSI B IPAKTUYECKOU JIEATEIHHOCTH U
MTOBCEHEBHOM KU3HU JJIs1: 3 (HEKTUBHOTO
MPUMEHEHUS WH()OPMAIIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB B yUeOHOM
JESTEIbHOCTH, B TOM YHUCIIe CaMOOOpa30BaHUU;
OpHUEHTAIUH B HHPOPMAIIMOHHOM
MPOCTPAHCTBE, pa0OTHI C PaCIPOCTPAHEHHBIMU
ABTOMATH3UPOBAHHBIMH WH(MOPMAITMOHHBIMH
CUCTEeMaMH; aBTOMAaTU3allUN
KOMMYHHKAIIHOHHOH JIeATEIbHOCTH;
COOIOCHMSI STUYECKUX U TIPABOBBIX HOPM TIPH
pabote ¢ nundopmarmeii; 3¢ ek TuBHON
OpraHu3alluy WHIUBHYaTbHOTO
WH(OPMAIIMOHHOTO TPOCTPAHCTBA

3HaHusa:

TeMaTU4YeCKUN MaTepHaJll Kypca;

OCHOBHBIEC TEXHOJIOTUH CO3/IaHUS,
penaKkTHpOBaHUs, OPOPMIICHHSI, COXPaHEHHS,
nepeaayr nHHOPMAIIOHHBIX 00BEKTOB
Pa3IMYHOTO THITA C IIOMOIIBIO COBPEMEHHBIX
MPOTPaMMHBIX CPEICTB MHGOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,

HA3HAYCHHE U BUJBI MH()OPMAITMOHHBIX
MOJIeIIeH, OTIMCHIBAIOIINX PeabHbIE OOBEKTH U
IIPOIIECCHI;

Ha3zHaYeHUE U QYHKIIUU OTIEPAIMOHHBIX CUCTEM
B pesynprare OCBOCHHSI IUCHUIUIMHBI Y
obOyuvaromerocss  GOPMUPYIOTCS  CJIEIYIONINE
o0mue komnerennuu (OK):

OK 10. Vcnions30BaTh YMEHHS U 3HAHUSA
0a30BbIX AUCHUIUTUH (peaepanbHOro
KOMITOHEHTa CPEHETO (TOJIHOTO) 00IIeTro
o0pa3oBaHus B MpohecCHOHAIBHOM
JEATETLHOCTH (BCE CTICIIUATBHOCTH).

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, 4YTOOBI yMETb HE TOJbKO
BOCIIPOU3BOJUTh HMH(POPMAIIMIO BCIEI 3a
YUHTENIEM, HO U OCYIIECTBIIATh JEHCTBUA 110
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
oOydJaromuxcsi  HAaBHIKOB  BapHUATHUBHBIX
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 TOJKHBI
HE TOJIKO 3HAaTb M YMETh BOCHPOU3BECTH
OCHOBHBIE TEPMHUHBI, TMOHSATHUS, TEOPUU U
TOYKA  3pEHHUs, HE  TOJIBKO  YMETh
JeCTBOBATh MO MAOIOHY U UMETh HaBBIKH
BAPUATUBHOWU JAEATENBHOCTH, HO JIOJKHBI
yMETh CaMOCTOSITEIIbHO MPOBOJIUTH
aHAJIOTUH, ApAJJIEH, BBISBISITH 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 COOOIEHUH, JOKIIa10B, pedepaTos;

- BBINOJIHEHHE PA3HOYPOBHEBBIX JOMAIHUX 33/1aHUIl B paMKax MOJATOTOBKH

K KOHTPOJIbHBIM paboTaM.

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

Kaxnas ¢opma caMocTosITeNbHOM pabOThl CTYJEHTOB OLIEHUBACTCS
OTIENFHO W TpeJHa3Ha4YeHa I OTPa0OTKH PA3IUYHBIX METOJOB YCBOCHHUS
U3y4aeMoro B Kypce marepuana. [logroroBka coobmenuit (oki1aaoB, pedepaTon)
npeaHa3HaueHa Uil pacHIMpeHrus MHPOPMAIMOHHOTO TOJISl CTYIEHTOB B paMKax
U3y4aeMoOl TeMBI, a TaKke (OPMHUPOBAHUS Y CTYIACHTOB HABBIKOB OTOOpA IJIaBHOM
U BTOpPOCTENEHHOM HH(OpMalMM [0 paccMaTpUBaeMOM mpodiieMe, a Takxke
HaBBIKOB  CHCTEMaTH3allid  W30BITOYHOW  WHpOpManuu.  BwimomHeHwe
Pa3HOYPOBHEBBIX JOMAIIHUX 33JaHUN MpenHa3HadyeHo s (opMHUpOBaHUS Yy
CTYJICHTOB HABBIKOB BBICTPAMBAHMsS YETKOWM CXEMbl OTBETa Ha BOIPOCHI
Pa3IMYHOTO YPOBHS CJIOXHOCTH, a TakXke Ha (OPMUPOBAHHME Y CTYJEHTOB
00BEKTUBHOTO MPECTABICHUS O CTETICHN OBJIAJICHUS M YCBOCHHS HMH U3y4aeMOr0
MaTepuasa B JaHHBIII MOMEHT BpeMeHH. BrITloTHEHNE peKOMEHYEeMbIX BapHaHTOB
TECTOBBIX W PAa3HOYPOBHEBBIX 3aJaHUI TaKXKe IO3BOJSIET CTYIAEHTaM JIydlle
MOJTOTOBUTBCS K MTOTOBOM TPOBEPKE HMX 3HAHUH IO U3YYCHHBIM TEMaM.
[ToaroToBka K MPaKTHYECKUM 3aHATUSAM (CEMUHApaM M JHCKYCCHSIM) MO3BOJISET
CTYACHTAM 3aKpeNUTh HAaBBIKM KPUTHYECKOTO MBIIUICHUS MpH paboTe Cco
CHPaBOYHON JIUTEPATYpPOH W MCTOUYHUKAMH, M YIIIyOUTh 3HAHHUS 1O KOHKPETHBIM
TEMaM U3y4aeMoi yueOHOM TUCIIUILIIHHBI.

B mnomoms cTyaeHTaM [UIS  BBIOJHEHHUS 33JaHUN  Pa3IMYHBIX BHJIOB
IpeJuIaraeTcsi CIIUCOK MPUMEPHBIX TEM ISl TOKJIAZ0B U COOOIIEHUH, TPOEKTOB.

CamocrositenpbHas  paboTa  CTyIEHTOB 10  y4yeOHOW  JMCHUIUIMHE
«Maremartnka U MH(pOpMaTHKa» B KOJIMYECTBE 18 4vacoB mpencrtaBisieT coOOM
00s3aTeNbHYI0  9YacTh ~ OCHOBHOM  mMpodeccHOHaNbHONH  00pa3oBaTeIbHON
IIPOTPaMMBI, BHITIOJTHIEMYIO CTYJICHTOM BHE ayTUTOPHBIX 3aHATUI B COOTBETCTBUH
C 3aJaHUAMH  TpenojaBaTens.  Pe3ynmbTraT  caMOCTOSTENbHOW  paboThI
KOHTposnupyercs  mpemnoaaBareneM.  CamoctostenbHass — paboTa  MOXKeT
BBITIOJIHATHCS CTYJIEHTOM B YHUTAJILHOM 3ajie OMOIMOTEKH, B TOMAIIHUX YCIOBHSIX,
C UCIIOJIb30BaHUEM YUYEOHUKOB M IPYTUX UCTOYHUKOB HH(OPMAIIHH.

CamocrosTenbHas padoTa CTYACHTOB JOJDKHA IOJKPEIUIATHCS Y4eOHO-
METOAMYECKUM M MH(OPMAIIMOHHBIM 00ECTIeYeHHEM, BKIIOYAIOIUM YUSOHUKH, U
y4e0HO-METOIMYECKUE TOCOOUS.

Jlnsi BHEAyJUTOPHBIX 3aHATHH CTylEHTaM Hapsly C pelleHHueM 3aaad U
BBIMIOJIHEHUSI ~ MPAKTUYECKHX  3aJaHUi  MOXHO  MPEJIOKHUTh  TEMBI
UCCIIEIOBATENbCKUX U pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTACIbHBIX
MEJKUX 3a]a4 W YIOPaKHEHUH MpeasiararoTcsl CIOKETHBIC 3aJaHusi, TpeOyromme
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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.

IIpumepnbie Tembl pedepaToB (JOKJIAAOB), HCCIAEA0BATEIBLCKHX

MPOEKTOB:

1.HenpepriBHBIE 1pOOH.
. IIpuMeHeHne CI0KHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
. [TapamienpHOE NPOEKTUPOBAHUE.
. CpenHue 3HaueHus U UX NPUMEHEHHUE B CTATUCTHKE.
. BekTopHO€ 3a1anue NpsiIMbIX 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 ypaBHEHUN U HEPABEHCTB € IMAPAMETPOM.

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

15. Tect o nmpeameTam.

16. DnexTpoHHas OUOIMOTEKA.

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 — mpudrt Times New Roman, keriib — 14 myHKTOB, BHIDABHUBaHHME 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 THOJIY’KHPHBIM HayepTaHMeM Ha3BaHHe
NPOM3BeIeHUs, U3 KOTOPOro B3AT OTPbIBOK, HA CJIeAYIOLIeH CTPOKe — CTPOYHBIMU OyKBaAMU
noJy;kupabiM kKypcuBom @®UO aBTopa Tekcra. 3aronoBok - mpudr Times New Roman,
KerJib — 14 NyHKTOB, BHIDABHUBAHME 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 JIOMa 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,
IpY BBIXOJIE Ha YJIHILY, EMYy HEMPEMEHHO Ha0 OBbUIO MPOXOIUTh MUMO XO3IHKHHOM KYXHH,
MOYTH BCETJIa HACTEKb OTBOPEHHOM Ha JIeCTHUILY. M KaXXIbIil pa3 MOJIOAO0M YeOBEK, TPOXOIs
MHMO, YYBCTBOBAJI KaAKOC-TO 60H€3H€HHO€ U TPYCJIMBOC OLIYHICHUC, KOTOPOI'O0 CTBIAUJICA U OT
KoToporo Mopiimics. OH ObUT JOJKEH KPYTroM XO35THKE U OOSUICS C HEO BCTPETUTHCS».
2. 3agaHue IO MAaTeMATHKeE:
be3 pemenusi BoIMoJHAIOTCA HOMepa 9, 11, 18, 20.
PaboTy Ha JMcTe MOANUCHIBAEM CJIeIYIOIIMM 00pa3oMm:
JK3aMeHAIlHOHHAas1 padoTa
o MaTeMaTUKe U HHGoOpMaTUKe
cryneatkn/a 1®@O/M3M/HXT/OCMH...
®U B p.I.
BapuanTt 1

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

3. B Hauane roga uncio aboHeHTOB TenedoHHoN koMmmanuu «BocTok» coctapisiio 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 MapuIpyTHOM 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, PacIoJIOKEHHBIM -
nocepenuue crycka. Haitnure BbICOTY / 3TOTO CcTOJI0A, €CIIM BBICOTA /I TOPKHU /
paBHa 3 MeTpaMm. OTBET AaiiTe B METpax.

9. YcTaHOBUTE COOTBETCTBHME MEXIY BEIMUYMHAMU U UX BO3MOXKHBIMU 3HAUEHUSMHU: K
KOKIOMY SJEMEHTY IEepPBOr0 CTOJOIA MOI0EpUTe COOTBETCTBYIOIIUN 3IEMEHT 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 kaxaoit OykBO#, COOTBETCTBYIOIIECH BEIMYMHE, YKAKUTE HOMEP €€ BO3MOXKHOTO
3HA4YCHUA.

A b B r

10. U3 paifoHHOTO IIEHTpa B AEPEBHIO €XKETHEBHO XOIUT aBTOOyC. BEposSTHOCTH TOTO, UTO B
MOHECIBPHUK B aBTOOyce OKakeTcs MeHbie 20 maccaxxupon, paBHa 0,94. BepostHocTs TOTO,
4YTO OKaxkeTcd MeHblue 15 maccaxupos, paBHa 0,56. Haiinure BEpOATHOCTH TOTO, YTO YHCIO
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 /
TOPU30HTAIIM  yKa3bIBAIOTCS YWCIIA Mecsla, M0 | 3 IR /N /
BEPTUKAIM — KOJHMYECTBO OCAIKOB, BBIMABIIMX B |2 AR / AT

COOTBETCTBYIOIIMA JI€Hb, B MuumMmeTrpax. s |1
HaIJISIAHOCTHU KUPHBIE TOYKU HA PUCYHKE COCIUHEHBI | °
nuHue. Omnpenenure Mo PHUCYHKY, KaKOro 4Yucia
BIIEPBbIE BHINAIO 5 MUJJTUMETPOB OCAJIKOB.

12. [lyremecTBeHHUK W3 MOCKBBI XOYET IMOCETUTh YEThIpE Tropojia 30JI0TOr0 KOJbla
Poccun: Bnanumup, SApocnasns, Cy3gane u PoctoB. TypareHTCTBO npeasaraer MapuIpyThl €
MOCELIEHUEM HEKOTOPBIX FOpoI0B 30J10TOro KoJibla. CBeeHHsI O CTOUMOCTH OUJIETOB U COCTaBe
MapIIPYTOB MPECTABICHBI B TAOJIHIIC.

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 BRIOPATh MyTEMIECTBEHHHUK, 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 YETBIPE pas3a, a BTopasi B IOJITOpa 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
BEPIIUHBI MPAMOTo yria. OTBET JalTe B rpajaycax.
16. O06bém koHyca paBeH 32. Uepe3 cepelMHY BBICOTHI KOHYyCa
MPOBE/ICHA TUIOCKOCTh, TMapajuiefbHas OcCHOBaHWIO. Haiiaure 00BEM A ' B
KOHYCa, OTCEKaeMOro OT JJaHHOTO KOHYyca MPOBEIEHHOMN MIOCKOCTHIO.
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.
Tronenbp Toke 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 ykakuTe HOMepa BBIOpAaHHBIX YTBEPXKIECHUHM O€3 TPOOENOB, 3aMATBIX M JIPYTHX
JIOTIOJTHUTEIbHBIX CHMBOJIOB.

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

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

18 15
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