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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBI

[Iporpamma npeamera OVYIIL.06 Maremaruka npegHa3HaueHa AJis U3yYCHHUs] MaTEMaTUKU
B IipoeccroHanbHbIX 00pa3zoBaTenbHbIx opranuzanusax CI1O, peanu3yromux o0pa3oBaTeIbHYO
nporpaMMy cpenHero oouiero oOpa3oBaHus B Mpeaesiax OCBOSHHSI OCHOBHOW 00pa3zoBaTeIbHOMN
nporpammbel CITO (OOIT CIIO) Ha 6a3e OCHOBHOTro 00IIero OOpa3oBaHUS IMPHU IOATOTOBKE
CIEIMAJINCTOB CPEJHETO 3BEHA.

[Iporpamma yuebHOro mnpeamera OVYIIL.06 Marematnka pa3zpaboTaHa Ha OCHOBE
tpedoBanuit ®I'OC CIIO, npenpsaBiasieMbIX K CTPYKTYpPE, COIEPKAHUIO U PE3YJIbTaTaM OCBOEHUS
obmeobpazoBatenbHOro yueoHnoro npeamera OYII1.06 Maremaruka B yactu peanmsanun GI'OC
COO B npenenax 0CBOCHUS OCHOBHOH oOpazoBarenbHoii mporpamMmbl CI1O (OOIT CIIO) Ha 6a3e
OCHOBHOT0 0011ero oopazoanusi ¢ yuerom TpedoBanuiit ®I'OC k mosydaemMoil crienuaibHOCTH
cpeaHero npogecCuoHaIBLHOI0 00pa30BaHUSL.

[Iporpamma yueO6HOro mpeamera OVYIL.06 Maremarnka SBISETCS YacThbl0 OCHOBHOM
npodeccuoHanbHON obOpa3oBarenbHOW Tporpammbl B coorBerctBuu ¢ PI'OC CIIO mo
cnenuanbHoctu 53.02.04 BokanbHOE HCKYCCTBO.

1.2. Mecto yyedHoro npegmera B crpykrype IIICC3
VYueOnsiit npeagmer OYIL.06 MaremaTuka sBiiseTcss 00s13aTeIbHBIM y4EOHBIM IIPEIMETOM
0011e00pa30BaTeIbLHOrO YUeOHOTO IHKIIA.

1.3. llesin u 3agqaum, TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHS NMpeaMeTa

OVIIL.0O6 MartemaTnka OTHOCHUTCS K MpeAMETHOH obnactu "Marematuka u uHpopmatuka'.
N3yuenne npeametHoit obnactu "MaremaTrka 1 HHPOpMaTUKa" JOHKHO 00€CTICUnTh:

c(OpPMUPOBAHHOCTh MPEJICTABICHUA O COLHUANbHBIX, KYIbTYPHBIX U HCTOPUYECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTUKU M UH(OPMATHUKH;

c(OpPMUPOBAHHOCTh OCHOB JIOTHUECKOTO, AaJTOPUTMHUYECKOTO U MaTeMaTUYecKOro
MBILLUICHHUS;

c(OPMHPOBAHHOCTh yYMEHUI MNPHUMEHATh TOJyYEHHbIE 3HAHWS TIPU PELICHUU
pa3IUYHbIX 3a/1a4;

c(OPMHPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKe KaK 4YacTH oOIleyenoBeYecKon
KYJIbTYpPbl, YHUBEPCAJIbHOM $SI3bIKE HAyKH, IO3BOJIAIOIIEM OIMCHIBATh W HM3ydaThb pealbHbIE
IIPOLIECCHI U SIBJICHMUSI.

Pabouas mnporpamma mnpeamera OVIL.06 Marematuka OpUEHTHpPOBaHAa Ha JOCTH)KCHHE
CIEAYIOLIUX LeJIe:

e ¢opMmHupoBaHHE Yy OOYyYalOIIUXCSA TMPEJACTAaBICHUH O poild HUHPOPMATUKH U
nH(pOpMallMOHHO-KOMMYHUKaIIMOHHBIX TexHosoruil (MKT) B coBpemeHHOM oOliecTBe,
NIOHMMAHHUE OCHOB IPAaBOBBIX ACIIEKTOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX IPOrpaMM H
pabotel B UHTEpHETE;

e (dopMmupoBaHue y OOYyYarOIIMXCS YMEHHUH OCYLIECTBISATh IMOMCK M HCIIOJIb30BaHUE
uHpopManuu, HeoOxomumon A 3()(PEKTUBHOrO BBINOIHEHHUS MNPOPECCHOHATBHBIX
3aja4, Npo(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS;

e (hopmHupOBaHHE Y 00YUAIOIMINUXCS YMEHUN MPUMEHSTh, AHAIU3UPOBAThH, PEOOPA30BHIBATH
MH(OPMaLIMOHHBIE MOJIEIH pealbHbIX OOBEKTOB M IMPOILECCOB, MCHOIb3Ysl MPU STOM
WKT, B TOM 4nciIe Ipy U3y4eHUH APYTUX AUCLUUIUINH;

® pa3BUTHE Yy OOy4aroumMxcs I[103HABAaTENbHBIX MHTEPECOB, HWHTEIJICKTYyadbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH MyTEM OCBOEHHUS U UCIIOJIB30BAHUSI METOJ0B HHPOPMATUKHU U
cpeacts KT npu u3ydeHnn pa3aInuHbIX YU€OHBIX IPEIMETOB;



e mnpuoOpeTeHrne 00yJarIIUMUCS OTBITA UCTIOIH30BaHUS UH(GOPMAIMOHHBIX TEXHOJOTHI B
WHIUBUIYAIbHOW W KOJUICKTUBHOW Yy4eOHOM M TI03HABATEIbHOW, B TOM YHCIE
MIPOEKTHOM, IEATENBHOCTH;

e npuoOpeTeHHE OOyYaroUMMHUCA 3HAHUM DTHYECKHX AacHeKTOB HMHGOPMAIMOHHOU
JEATETLHOCTH U MH(GOPMAIIMOHHBIX KOMMYHHUKAIIMKA B TJI00aJbHBIX CETSIX; OCO3HAHHWE
OTBCTCTBEHHOCTH  JIIOJCH, BOBIICUCHHBIX B  CO3JaHHEC W  HCIOJIL30BAaHHUE
WH()OPMAIMOHHBIX CUCTEM, PACIIPOCTPAHECHHE U UCIIOIb30BaHKE HH(POPMAIIUH;

e BiajcHUEC MHPOPMAIMOHHON KYJIBTYpOH, CIIOCOOHOCTHIO aHATU3UPOBATH M OILICHUBATH
UH(OPMAIIMIO C HCIIOJIIB30BAHHEM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
CpencTB 00pa30oBaTEIbHBIX U COIUATBHBIX KOMMYHUKAIIHH;

e oOccrieueHne CcHOPMHUPOBAHHOCTH TMPEACTABICHUNH O COLUMAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (haKTOpaxX CTAHOBJIICHHS MATEMATUKH;

e obOecrieueHre cHhOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIIIICHHS,

e oOccrieueHne CGHOPMHUPOBAHHOCTH YMEHHM MPHUMEHSTH TONyYeHHBIC 3HAHUS IPU
PEIICHUH Pa3IMYHbIX 3a]a4;

e o0OecrieueHne Cc(POPMUPOBAHHOCTH TPEJICTABICHUM O MaTeMaTHKe KaK dYacTu
00111e4YeI0BEUECKOM KYJIbTYPhl, YHUBEPCAIHHOM S3BIKE HAYKH, TTO3BOJISIONIEM OMTUCHIBAThH
Y U3y4aTh peajibHbIE IPOLECCHI U SIBJICHUSI.

B pe3synbprare ocBoeHHs IpeIMeTa 00yUYaroIUNiCs TOJDKEH 3HATh:
3.1. TemaTuueckuii Mmarepuai Kypca;
3.2. OCHOBHBIE TEXHOJIOTHH CO3/IaHUS, PEIAaKTUPOBAHHS, 0(POPMIICHHS, COXPAHEHUS, TIepeIadun
MH(POPMALMOHHBIX MPOLIECCOB PA3JIIMYHBIX THIIOB C TOMOILBIO COBPEMEHHBIX IPOrPAMMHBIX
cpeacTB MHPOPMAMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTHH;
3.3. Ha3znaueHnue u BHJbl MH(OPMAILIMOHHBIX MOJIENEH, OMHUCHIBAIOUIMX peallbHble OOBEKTHI U
IIPOLIECCHI;
3.4. Haznauenus u QyHKIMU ONEPALMOHHBIX CHCTEM;
3.5. 3HaueHue MaTeMaTMYeCKONl HayKu MJii pelIeHMs 3ajady, BO3HUKAIOIIMX B TEOPUH U
NPaKTUKE;
3.6. IllupoTy M OrpaHUYEHHOCTb NPHUMEHEHUS MaTeMaTHYEeCKMX METO/J0B K aHalu3y H
UCCIIEIOBAaHMIO MTPOLIECCOB U SBJICHHUM B IPUPOJIE U OOILECTBE;
3.7. 3HaueHue NpakTHUKU U BOIPOCOB, BOSHUKAIOIIMX B CAaMOW MaTeMaTtuke, s GopMHUpOBaHUS
U Pa3BUTHUS MaTEMaTUYECKON HAYKH;
3.8. MWnem pacmmpeHuss YHCIOBBIX MHOXECTB Kak cHocoda IOCTPOEHHS] HOBOTO
MaTeMaTHYeCKOro ammapara Uil pelleHUs NpakTUYeCKUX 3aJad M BHYTPEHHHMX 3ajad
MaTEeMaTHKH;
3.9. 3HavyeHue wuJei, METOAOB M pPE3yIbTAaTOB anreOpsl M MaTeMaTHYECKOro aHalu3a st
MIOCTPOEHHUS MOJIENIEH pealbHbIX MTPOLIECCOB U CUTYaLIU;
3.10. BO3MO>XHOCTH T€OMETPUU JJIsl ONIMCAHUS CBOMCTB PEAJIbHBIX MPEIMETOB M UX B3aHMHOIO
PacIOJIOKEHUS;
3.11. VYHuBepcaJbHbIIl XapakTep 3aKOHOB JIOTUKM MaTeMaTHMYeCKUX pAcCyKACHUH, HX
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIIOBEUECKON JESATENbHOCTH;
3.12. Paznuune TpeOoBaHU, IpeabIBIsSEMBIX K JOKA3aTeIbCTBAM B MaTeMaTHKe, ECTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHUYECKUX Y TYMaHUTApHbBIX HayKaX, Ha MPAKTHKE;
3.13. Poip akcmomMaTuKu B MaTEMAaTHKE; BO3MOKHOCTh IIOCTPOEHUSI MAaTEMaTHYECKUX TEOPUH Ha
AKCHOMAaTHUYECKON OCHOBE; 3HAYEHHME AaKCUOMATHUKHM MJIs JpYrux oOnactedl 3HaHUS W JUIS
NPaKTUKU;
3.14. BeposTHOCTHBIN XapakTep PAa3IMYHBIX MPOLECCOB M 3aKOHOMEPHOCTEW OKPYXkKarOLIEro
MHpa.



B pesynbrare ocBoeHUS peaMeTa 00yJaroIuiics 10/ KeH YMeTh!
V.1. TlpoBoauTh TOXIECTBEHHBIE MPEOOPA30BaHMs HPPAIMOHATBHBIX, ITOKA3aTEIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPHUECKUX BBIPAKEHUIA;
V.2. Pemarp uppanuoHangbHbIE, JOrapupMUYECKUe U TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA; PEIIaTh CUCTEMbl YPAaBHEHUI U3yUYEHHBIMU METO/IaMU;
V¥.3. Crpoutp rpaduxu sneMeHTapHBIX (DYHKUUNA W MOPOBOAUTH MPEOOpa3oBaHUS TPa(UKOB,
UCIIOJIb3YS] U3YUEHHBIE METO/IbI;
V.4. [IpuMeHATh annapat MaTeMaTUYECKOr0 aHajn3a K PEeIICHUIO 3a/1a4;
V.5. 1lpuMeHATh OCHOBHBIE METOJbl TE€OMETPUU (IPOEKTHUPOBAHUS, IPEOOPA30OBAHUA,
BEKTOPHBIN, KOOPJIWHATHBIN) K PELICHUIO 3a]1a4;
VY.6. OnepupoBatrh pa3IUUIHBIMUA BUAAMU HHPOPMAITMOHHBIX OOBEKTOB, B TOM YHCJIE C TIOMOIIBIO
KOMIIBIOTEPA, COOTHOCUTH MOJy4YEHHBIE PE3YIbTAThI C peaTbHBIMU O0BEKTaAMHU;
VY.7. Pacnio3HaBaTh ¥ ONMUCHIBaTh WH(OPMALMOHHBIE TPOIECCH B COIUATBHBIX, OMOIOTUIECKIX
Y TEXHUYECKUX CUCTEMAX;
V.8. Hcnonp3oBarb TOTOBbIE HH(DOPMAIMOHHBIE MOJEIH, OLEHHBATH HMX COOTBETCTBHE
peaibHOMY OOBEKTY U LEJSIM MOJIEIMPOBAHNUS,
¥.9. OneHuBaTh JO0CTOBEPHOCTH WH(OPMAIIUH, COMTOCTABIISS PA3IMUHbBIC HCTOUYHUKH;
V¥.10. HnmroctpupoBaTh ydeOHBIE pabOTHI C HCIONB30BAHHUEM CPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;
V.11. Co3paBatb uHGOPMAIMOHHBIE OOBEKTHl CIIO)KHOHW CTPYKTYphl, B TOM 4YHCIIE
TUIEPTEKCTOBBIE JJOKYMEHTHI;
V¥.12. IlpocmarpuBaTh, CcO34aBaTh, PEAAKTHUPOBATh, COXPAHATH 3alucu B 0a3ax [aHHBIX,
[0JIy4yaTh HEOOXOAUMYIO HH(OPMALIHIO 110 3aIIPOCY MOJIb30BATENS;
V.13. HarnsiHO npeacTaBisATh YHUCIOBBIE MMOKA3aTENN U JUHAMUKY UX U3MEHEHHUs C ITOMOILbIO
IIpOrpaMM JesI0BOH rpaduky;
VY.14. CoOmroparh mpaBWiia TEXHUKH O€30MaCHOCTH M TUTHEHHYECKHE PEKOMEHIAINH IPHU
MCIIOJIb30BaHUU CPEJCTB MHPOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TexHonoruit (MKT).

B pesynbrare ocBoeHus npeaMera y oOydaromierocss (GpopMHUPYIOTCS ClEIyoLIe
oouue komnerenuuu (OK):

OK 10. Vcnonp3oBaTh B MpOo(eCCHOHATBHOMN JEATENbHOCTH YMEHHUSI W 3HAHMS, MONTy4YCHHbIC
O6y‘laIOI]_II/IMI/IC$I B XO0JA€ OCBOCHUHA y‘{€6HBIX opeamMeToB B COOTBCTCTBUU C Q)eﬂepaHLHBIM
TOCyAapCTBCHHBIM 06paBOBaT6J’ILHHM CTaHAApPTOM CPEAHLETO 06]1[61"0 O6pa3OBaHI/I$I

B pesynbrare ocBoeHus mpeaMera y oOydaromierocs (GpOpMHUPYIOTCS CleIyoLIe
JHYHOCTHBIE pe3yiabTarhl (JIP):

['nbKo pearnpyronuii Ha MOSBICHUE HOBBIX ()OPM TPYAOBOH NESATETHHOCTH, TOTOBbI K | JIP 18
UX OCBOCHHIO.

OcBoenue cojaepkanusi ydeOHOTO MpeaMera O0ecrnedruBaeT TOCTHIKEHHE CTYACHTaMHU
CIEYIOIIUX Pe3yIbTaTOB:

¢ INYHOCTHBIX:

c(OpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3BIKE HAYKH,
CpEACTBE MOJACIIMPOBAHUSA SIBJICHUU U IMpOoLECCOB, UACIAX U METOAAX MATEMATUKU

MOHMMAaHWE 3HAYMMOCTH MaTEeMaTHKA JUIsi HAay4YHO-TEXHHYECKOro  Tporpecca,
C(l)OpMHpOBaHHOCTB OTHOIICHHUS K MATEMATHUKE KaK K YacCTHu O6H.[€'—I€J'IOB€‘I€CKOI>1 KYJIBTYPBI
yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHS MaTEMAaTHKH, YBOJONUEH MAaTeMaTUYECKUX HUJICH;

Pa3sBUTHC JJOTUYECKOT'O MBIIIJICHUS, IMPOCTPAHCTBEHHOI'O B006pa)KeHI/I5[,
ANTOPUTMUYECKON KYIbTYpPbI, KpUTHUYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAMMOM Jis Oyayieit
poeCCHOHAIBHON JEATENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

OBJIaJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMHU U YMEHUSMHU, HEOOXOIMMBIMU B TTOBCETHEBHOM
JKH3HHU, JJISA OCBOCHUA CMEXHBIX €CTCCTBECHHO-HAYUYHBIX JOUCHHUIIIINH n AUCIUITIIINH
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npoeCCHOHATIBPHOTO LUKJA, Ul TOJyd4eHus oOpa3oBaHusi B O0JIACTSIX, HE TPEOYIOMIMX
yTIyOJICHHON MaTeMaTHYeCKON MOATOTOBKY;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE CaMOOOpa3oBaHMIO, Ha
IOPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOPa30BaHHUIO Kak
YCIIOBUIO YCIICUITHOW MPO(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOM U OTBETCTBEHHOM
JESITEIIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIeI0BATENbCKOM, POSKTHOW U APYTHX
BUJAX JI€ATEIILHOCTH;

OTHOIICHHE K MPO(PECCHOHATBLHON IEATEILHOCTH KaK BO3MOKHOCTH YYaCTHUS B PEHICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLEHALMOHAIBHBIX IPOOIIEM;

YYBCTBO T'OPJOCTU M YBXKCHHUS K UCTOPHU PA3BUTUSA U JOCTHKCHUSM OTEUECTBEHHOM
UH(POPMATUKH B MUPOBON UHIYCTPUU MH(DOPMAIIMOHHBIX TEXHOJIOTUH;

OCO3HaHHE CBOETO MeCTa B MHPOPMAITMOHHOM OOIIIECTBE;

TOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSITEIbHOM M OTBETCTBEHHOH TBOpPYECKOM
JeSITEILHOCTH € MCIIOJIb30BaHHEM MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

YMEHHUE HCII0JIb30BaTh JOCTHXKEHHUS COBPEMEHHOM HWH(POPMATUKU Ui IOBBIIICHUS
COOCTBEHHOTO MHTEIUIEKTYAJIbHOTO Pa3BUTHs B BHIOPAHHOH NMpo(ecCHOHAIBHOW NesITeTbHOCTH,
CaMOCTOSITeNIbHO (OpPMUPOBaTh HOBBIE [UId ceOd 3HaHUS B IpodecCHOHAIbHONH 00JIacTH,
UCTIONB3YS ISl 9TOTO AOCTYIHBIE HCTOYHUKY HH(pOpMaIum;

YMEHHUE BBICTPauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOUICHHS B KOMaHJHOH pabore 1o
peleHno o0ImuMX 3a1a4, B TOM YHCIE C HCIOJIb30BAaHHEM COBPEMEHHBIX CPEACTB CETEBBIX
KOMMYHUKaLUH;

YMEHHE YOPAaBIATH CBOEH MO3HABATEIBHOW JEATENILHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOIO HWHTEJUIEKTYaJbHOIO pa3BUTHUS, B TOM 4YHCIE C HCHOJIb30BaHUEM
COBPEMEHHBIX AJIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB;

yYMEHHUE BBIOMpaTh IPaMOTHOE MOBEJCHHE IPU UCIOJIb30BAaHUHM Pa3HOOOPA3HBIX CPEJCTB
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHHA Kak B MPO(ECCHOHAIBHOU NesITeIbHOCTH,
TaKk U B OBITY;

TOTOBHOCTbH K MPOJOJIKEHHIO 00pa30BaHUs U MOBBIIIEHUIO KBATU(PUKALUU B U30paHHON
npoecCHOHATBHON  JEATENIPHOCTH HAa OCHOBE pa3BUTHS  JIMYHBIX  HMH(DOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX KOMIICTEHIIHIA;

* METanpeIMEeTHBIX:

YMEHHE CaMOCTOSITEJIbHO OINPEAEHATh LENU ACSITEIBHOCTH M COCTaBIATH ILIAHBI
JESTEIbHOCTH;  CaMOCTOSITEIbHO  OCYILECTBJISATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESATEIIBHOCTD; MCIIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI AJIs JOCTUKEHMSI IOCTABJICHHBIX LEJen
U peajn3aluy MIaHOB JIeATEIbHOCTH; BEIOMPATDH YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYaIUSX;

yMEHUE MpPOAYKTUBHO OOIIATBCS M B3aUMOJIEHCTBOBaTH B IPOILIECCE COBMECTHOM
NEeSATENIbHOCTH, YYUTHIBATh [O3ULMU JIPYITMX YYaCTHUKOB JEATEIbHOCTH, 3P HEKTHUBHO
paspenatb KOH()IUKTHI;

BJIa/ICHUE HaBbIKAMU I[103HABATEIbHOM, Y4YEOHO-UCCIIEOBATEIbCKONM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMH  paspelieHHss MpoOjieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEIICHUs MPaKTUYECKUX 3a/1ay, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IO3HAHNUS;

TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSTEIbHOW HH(POPMAIMOHHO-TI03HABATEIbHOM
JeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(POpMALUH,
KPUTHYECKH OIICHMBAThb W MHTEPIPETUPOBATH MHGOPMAIUIO, MOIYYaeMYI0 M3 pPa3IUYHBIX
HCTOYHUKOB;

BJIaJICHHUE S3BIKOBBIMHM CPEJICTBAMHU: YMEHHE SICHO, JIOTMYHO U TOYHO H3JIaraTh CBOIO
TOYKY 3pEHMS, UCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;



BJIaJICHME HAaBBIKAMHM II03HABATEIbHOW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICTUTEIBHBIX MTPOIIECCOB, UX PE3yAbTaTOB M OCHOBAHMH, IPAHUIl CBOCTO 3HAHUS U
HC3HAaHM, HOBBIX ITO3HABATCIIbHBIX 3a4a4 U CPCACTB JJIA UX JOCTUIKCHUS

[EeNeYCTPEMICHHOCTh B TOMCKAaX M NPUHATUM pPEHICHUH, COOOpa3sUTEIbHOCTh U
UHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPHUHUMATH
KpacoTy ¥ TapMOHHIO MUPA;

YMCHHC ONPCACIATh LCIIU, COCTABJIATH IUIAHBI ACATCIBHOCTH W OHNPCACIATH CPCACTBA,
HEOoOXOMMBIE JUTS UX pealu3alliy;

HCIIOJIb30BAHUC Pa3JIMYHbBIX BHUIAOB MMO3HABATCIILHOM ACATCIIBHOCTH JIA PCUICHUA
MH()OPMAIIMOHHBIX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/OB ITO3HAHUS (HAOIIOICHHS, OTIMCAHUS,
U3MEpPEHUs, OSKCIEPUMEHTa) JUIsl OpPraHM3aluU Y4eOHO-MCCIEeNOBATEIbCKOW M IMPOEKTHOU
JIEATEIIFHOCTH C MCIOIb30BaHNEM HH(POPMAIIMOHHO-KOMMYHUKAI[HOHHBIX TEXHOJIOTHH;

HCIIOJIb30BAHUC PA3JIMYHBIX I/IH(bOpMaL[I/IOHHBIX 06’beKTOB, C KOTOpPbIMH BO3HHUKACT
HEOOXOMMOCTh CTAJIKUBATHCS B IPOPECCHOHATILHOM cdhepe B N3yYeHUH SIBJICHUH U TPOLIECCOB;

HCIIOJIb3OBAHUC PA3JIMYHBIX HCTOYHHUKOB I/IH(i)OpMaL[I/II/I, B TOM YHCJIC BJICKTPOHHBIX
OMOIMOTEK, YMEHHE KPUTUYECKH OICHUBATh U MHTEPIPETUPOBATh MH(OPMALUIO, ITOTydaeMyIo
M3 pa3JIMYHbIX HCTOUYHHUKOB, B TOM YHCJIC U3 CCTU I/IHTepHeT;

YMEHHE aHAJIU3UPOBATh W NPEACTABIATh HHOOPMALUIO, JaHHYIO B 3JIEKTPOHHBIX
q)OpMaTaX Ha KOMIIBIOTCPEC B PA3JIMYHBIX BUAAX,

YMEHHE HCIIOJIb30BaTh CPeACTBa MH()OPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
PCIICHMU KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJdad C CO6JHOI{CHI/ICM
TpeOOBaHUN SPrOHOMHKH, TEXHUKU O€30MAaCHOCTH, TUTHUEHBI, PECYpPCcOCOCpEKEHHUS, TPABOBBIX H
ATHYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

YMEHHE ITyOJMYHO TPECTABIATh PE3yIbTaThl COOCTBEHHOTO WCCIIEIOBAHUS, BECTH
JUCKYCCUM, JIOCTYIIHO M TapMOHUYHO cO4YeTas CoOJepKaHuE U (QOpMbI MPEACTaBIIEMOMN
UH(pOpMAIMU CPeICTBaMHU HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUII;

* IPEIMETHBIX:

c(OPMHPOBAHHOCTH TIPE/ICTABICHUI O MaTeMaTWKEe KaK YacTH MHPOBOW KYIbTYpHl H
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMM, CIIOCO0AX ONHMCAHUSA SIBICHUH pealbHOro
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHMYeCKMX MOHATUSAX KaK Ba)KHEHIIuX
MaTEMaTUYECKNX MOJEIIAX, TO3BOJISIOIIMX ONKUCHIBATh U MU3ydaTh PA3HbIE MIPOLIECCHI U SBJICHMUS;
[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUI MATEMATUUECKUX TEOPHH;

BJIAJICHUE METOJAaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS, YMEHHE UX NPHUMEHSITH,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUSA B XOJ€ PELICHUSA 3a/1ay;

BJIAJICHUE CTAHJAPTHBIMU IIPUEMAaMH PELICHHs PAlMOHAIBHBIX W HUPpPAlUOHAIbHBIX,
[IOKA3aTENIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHWM U HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCIIE Ul TOUCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTUYECKOTO aHaIu3a
U UX CBOWCTBax, BJIAJCHHE YMEHUEM XapaKTepHU30BaTh MOBEAECHUE (QYHKIUI, MCHOIb30BAHUE
MTOJIyYEHHBIX 3HAHUM U1 OIIMCAHUS U aHAJIN3a PEAbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMU IIOHATUSIMU O IUIOCKMX U IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PaclOo3HaBaTh NT€OMETPUUECKHE
(GuUrypsl Ha yepTeKax, MOJIENAX U B peaIbHOM MHPE;

MPUMEHEHUE H3YyYEHHBIX CBONCTB TE€OMETpPHUUECKHX (QUryp u ¢Gopmyn s pelieHus
TeOMETPUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJEpKAHUEM;

cOpPMUPOBAHHOCTh ~ TPEACTAaBICHUM O TMpoleccax U SBICHUSAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B pEalbHOM MHPE, OCHOBHBIX
MOHATHUAX AJIEMEHTAPHON TEOPHM BEPOSTHOCTEW; YMEHHIM HaXOOUTh U OLEHUBATH BEPOATHOCTU



HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTHUECKUX CHTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKHU
CIIyYalHBIX BEJIUYMH;

BJIaJICHUE HAaBBIKAMHU MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPHU PEIICHUHN
3az1ay;

c(OPMHPOBAHHOCTh MPEACTABICHUNA O podu HMHPOPMAUMU U HHYOPMAITMOHHBIX
IIPOLIECCOB B OKPYKAIOLIEM MUDE;

BJIQJICHUE HaBbIKaMH  AJITOPUTMHUYECKOTO MBIIUIEHUS M IIOHUMaHUE METOJI0B
dbopManbHOrO OMHMCAHWS AJITOPUTMOB, BJIAJCHHE 3HAHUEM OCHOBHBIX aJTOPUTMHYECKUX
KOHCTPYKLUH, YMEHUE aHAJIM3UPOBATh aAJITOPUTMBI;

UCIIOJIb30BaHUE TOTOBBIX MPUKIATHBIX KOMIBIOTEPHBIX MPOrpaMM IO HPOGUIIO
MOATOTOBKY;

BJIaJICHHUE CIIOCOOAMHU MPEICTaBICHUS, XPAHEHUS U 00paOOTKHU JaHHBIX HA KOMIIbIOTEPE;

BJIQ/ICHUE KOMIIBIOTEPHBIMU CpPEACTBAMM MPEACTABICHUS M aHaIM3a [JaHHBIX B
AIEKTPOHHBIX TaOINIIAX;

c(OPMHPOBAHHOCTh MPEACTABICHUH O 0a3ax MaHHBIX M MPOCTEHIINX CpPEACTBaX
YIPaBJICHUS UMU;

c(OPMHPOBAHHOCTh TIPEICTABICHUN O KOMITBIOTEPHO-MAaTEMATUYECKUX MOMACIAX |
HEO0OXOIMMOCTH aHAJIM3a COOTBETCTBUS MOJIEIHN U MOJIETTUPYEMOTro 00beKTa (Iporiecca);

c(hOpPMHUPOBAHHOCTH 0A30BBIX HABBIKOB M YMEHHUH IO COOJIFOICHUIO TPEOOBAHUN TEXHUKHU
0e30MacHOCTH, TUTUEHBI U pecypcocOepekeHus mpu paboTe co CpeacTBaMu HHPOPMaTH3AIUY;

[IOHMMAaHUE OCHOB IIPABOBBIX ACHEKTOB MCIIOJIb30BAHMSI KOMIIBIOTEPHBIX MPOrpamMM U
IpaB JIOCTyNa K T100aibHBIM HH(GOPMALIMOHHBIM CEPBUCAM;

IIPUMEHEHHUE Ha NMPAKTHKE CPEJCTB 3aIUUTHl MH(OPMALUK OT BPEJOHOCHBIX MPOrPaMM,
coOrofieHre MPaBUJ JIMYHOW O€30MacHOCTH U 3TUKHM B paboTe ¢ MHQpOpMAaIHel u cpeAcTBaMU
KOMMYyHUKaui B HTEpHETE.

1.4. PekomeHayeMoe KOJIUYECTBO YaCOB HA OCBOCHHE MPOrPaMMbl
MaxkcumanbHON y4eOHOU Harpy3ku oOydaromerocs: 54 gaca, B TOM YUCIIE:
00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku oOydaromierocst 36 4acos;
CaMOCTOSITENIbHOU PaboThI 00yyaromerocs 18 gacos.

2. CTPYKTYPA 1 IPUMEPHOE COJIEP)KAHUE PABOYEW ITPOT' PAMMBI
2.1. O6mas xapaKkTepuCTHKA y4eOHOI0 peaMeTa

Vuebubiii  mpeamer  OVIL.O6  Marematuka — siBasercs  (pyHAaMEHTaIbHBIM
0011e00pa30BaTeIbHBIM PEIMETOM CO CIIOKMBIIMMCS YCTOMUYMBBIM COAEpXKaHUEM U OOIMMU
TpeOOBaHUSAMHU K TOATrOTOBKE oOydarommxcs. Ho ofHOM M3 XapakTepUCTUK COBPEMEHHOIO
oOuiecTBa SIBISIETCS MCIOJb30BaHNE UHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN BO
BceX cepax KU3HEAESATEeIbHOCTH uenoBeka. [loaTomy mepen oOpa3oBaHMEM, B TOM YHCIIE
npoecCuOHANBHBIM, CTOMT MpoOiemMa (OpMUPOBaHUS HH(POPMAIMOHHON KOMIIETEHTHOCTH
crienuanucra (CrmocoOHOCTH MHIMBUA pelaTh ydeOHble, ObITOBbIE, MTPO(eCCHOHABHBIE 3a/1a41
C UCMOJIb30BaHUEM MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI), oOecrneunBaroneit
€ro KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/A.

[Ipu ocBoenun cnernuanpHOocTet CIIO rymanuTapHoro mpoduis mpodeccuoHaTLHOTO
obpazoBanus yueOHbI npeaqmer OYIL.06 Marematuka u3ydaetcs Ha 6a3oBoM ypoBHe PI'OC
cpemHero odmiero oopa3oBaHus.

OTO BBIpaXaeTcsi B COJEPKAHUM OOyuUeHHs, KOJMYECTBE YacoB, BBIIEISAEMBIX Ha
M3YYEHUE OTJIEIbHBIX TEM MIPOrPaMMBI, INIYOHHY UX OCBOCHHUSI CTYJIEHTaMH, 00bEME U XapaKTepe
NPaKTUYECKUX 3aHIATUH, BUJaX BHEAYJAUTOPHON CAaMOCTOSTEIbHOW PabOThI CTYAECHTOB.

VY4eOuslif npeamer MaTematrka u HH(GOpPMAaTHKA BKIIIOYAET CIEAYIOLIUE pa3ieibl:



* «MHpopMarmoHHas 1EATENFHOCTh YEIOBEKa

* «CpexactBa HH(POPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHII»

* «TexHonoruu coznanus u mpeoOpa3oBaHus HHOOPMAITHOHHBIX OOBEKTOBY»

*  «TenekoOMMyHHKAIIMOHHBIE TEXHOJIOTUIY

* «Pa3BuTHe nouarus o uncie. KopHu, cTenenu u Jorapugmon»;

* «lIpsmble u TIOCKOCTH B mpocTpaHcTBe. KoopauHaTel ¥ BEKTOpbl. MHOTOTpaHHUKU U
KpYTJIbIE TEJIAY;

* «Kombunaropuka. D1eMeHThl TEOPUU BEPOATHOCTEH U MATEMAaTUYECKOM CTATUCTUKI;

*  «OcHOBBI TpuroHoMeTpuu. OyHKINHU U rpaduKu. YpaBHEHUS U HEPABEHCTBAY;

* «Hayana MmaTeMaTH4YeCKOTO aHATU3a».

N3ydyenne ydebHOro mpeamera Marematuka W WH(pOpMaThka Ha 0a30BOM YpOBHE
pelycMaTpuBaeT OCBOCHHE y4eOHOro MaTepuajia BCeMH OOy4YaloIIMMUCS, KOTJa B OCHOBHOM
mKojJe 00O0O0IIaeTcss M CUCTEMaTH3UpPYeTCs Y4eOHbBI MaTrepual B IENsAX KOMILJIEKCHOTO
MPOJBUKEHUSI CTYJIEHTOB B JlaibHeel ydyeOHoil nesrenbHoctd. Ocoboe BHUMAHUE MPU 3TOM
yIeNAETCS U3YYCHHIO MPAKTUKO-OPUEHTUPOBAHHOTO y4eOHOro MaTepualia, CIIOCOOCTBYIOIIETO
GOpMHUPOBAHUIO Yy CTYJIEHTOB OOl KOMIIETEHTHOCTH, TOTOBHOCTH K KOMIUIEKCHOMY
UCTIOJIb30BaHUI0 HHCTPYMEHTOB HH()OPMAIIIOHHOH 1A TEIILHOCTH.

OcBoenue yueOHoro npeamera MudopmaTtuka, yuuThiBaromien cnennu(uky ocBauBaeMbIX
npodeccuit CIIO u cnenuanbHocteit CI1O, npenanonaraer yriyOJieHHOE U3y4€HUE OTAEIbHBIX
TeM, aKTUBHOE UCIOJb30BaHUE pa3nuuHbiX cpeactB MKT, yBennueHue npakTHYeCKUX 3aHATHUH,
Pa3IUYHBIX BUIOB CaMOCTOSTENbHON pabOThl, HAIIPABJIEHHBIX HA MOJATOTOBKY OOy4YaroOIIUXCS K
npodeccuoHaNBHOM NesSTeNbHOCTH ¢ ucnoib3oBanuem MKT.

[Ipu opranuzanuu NpakTUYECKUX 3aHATUI U BHEAYyUTOPHON CaMOCTOSATEIbHONU padOThI
HEOOXOUMO aKIIEHTUPOBATh BHMMAaHHE OOYYAIOIIMXCS Ha MOMCKEe MH(OpMAlUU B CPEICTBAX
maccmenua, MHTepHere, B yueOHOW U CHEUUAIbHOM JIMTEpPaType C COOTBETCTBYIOIIUM
opopMiIIeHHEM U TMPEACTAaBICHHUEM pPE3yJIbTaTOB. IJTO CIOCOOCTBYET (OPMUPOBAHUIO Y
CTYJCHTOB YMEHHMH CaMOCTOSTENbHO M WU30UpATENbHO MPUMEHSTH Pa3jIMyYHbIE MPOrPAMMHBIE
cpenctBa KT, a Takxke gomnonHutenbHoe uppoBoe o0opynoBanue (IpUHTEPHI, TpaduyecKkue
IUTAaHIIETHI, IU(POBBIE KaMmephl, CKaHEPHl M Jp.), MOJIb30BaThCsS KOMILICKCHBIMH CIIOCOOaMU
00paboTKH U IIpeIoCTaBICHUS HH(DOPMAITUH.

OCHOBHBIM BWJAOM 3aHATHH TI0 Y4eOHOMY IIPEIMETY SBISAIOTCS TEOPETUYECKUE U
npakTHyeckue 3aHaTus. Llenb TeopeTndeckux 3aHATHH — AaTh MaTepHan s (pOpPMHUpPOBAaHUS Y
CTYJIEHTOB OOBEKTUBHOI'O U LIEJIOCTHOTO MpEJCTaBIeHUs] 00 MH(POPMAIIIOHHOM OOIIECTBE, MECTE B
HEM 4eJIOBEKa, YMEHHE BBIOMPATh TPaMOTHOE MOBEJIEHUE NPHU HCIOJIb30BAHUU Pa3HOOOPa3HBIX
CpeAcTB HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHMH Kak B Mpo¢ecCHOHATbHOU
JeSTEIbHOCTH, Tak M B ObITY, C(OPMHPOBAHHOCTh TPEJCTABIEHUNH O MaTeMaTHKe Kak
YHHUBEpPCAJIbHOM $SI3bIKE HAyKH, CPEJICTBE MOJEIHMPOBAHMS SIBICHUH M IPOILIECCOB, HUIEAX U
METOAaX MaTeMaTHKHU; pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaXEHHUS,
QITOPUTMUYECKOW KYJIbTYpbl, KPUTHUYHOCTH MBIIUIEHUS Ha YpOBHE, HEOOXOIUMOM st
Oyaymelt  npodeccHOHaIbHOM  JAEATENIBHOCTH, JUIsl  NPOJOJDKEHMs — o0pa3oBaHUA U
camM0o00pa30BaHMs; OBJAJEHUE MATeMaTHUECKUMH 3HAHUSIMU U YMEHHUSMH, HEOOXOIUMBIMHU B
MOBCEIHEBHOM KW3HHU, JUIS OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAY4YHBIX JUCLUIUIMH U
JUCHUIUIMH TPO(ECCHOHANBHOTO LHMKJIA, Ui TOJXydeHUs o0pa3oBaHMs B O0JIacTsIX, He
TpeOyomuX yriayoJeHHON MaTeMaTHYECKON MOATOTOBKU. [IpakTHueckne 3aHsATHS pacCUMTaHbl Ha
Ooree TIyOOKOE HM3YYEHHUE CTYJICHTaMHU IMPOOJIEMHBIX BOMPOCOB yueOHOoro mpeamera OVII.06
MaremaTHKa, KOTOpbIe pacCMaTpUBAIOTCS B JIEKIHSIX. M3ydeHne TeM mpoOIeMHOro cojiepKaHus
ABIIIETCS YCJIOBMEM pPa3BUTHUA y OOYYaIOIIMUXCS KPUTUYECKOTO MBIIUIEHUS, YMEHUs
apryMeHTHpOBaTh CBOK MO3MIMIO. [IpakThueckue 3aHATHUS MOTYT IIPOXOAWUTh, B TOM 4YHCIE, B
BUJE CEMHUHApOB W JUCKYCCHI, OCHOBBIBATHCS HA BBICTYIUIEHMSX CTYIAEHTOB Ha YPOKE C
JIoknanamMu, u T.4. KOHTposib 3HaHHMN OCYIIECTBIISIETCS B BHJIE IPOBEAEHUSI YCTHBIX OINPOCOB,
CEeMUHApPCKUX 3aHATUH M MUCbMEHHBIX KOHTPOJBHBIX Pa0OT, KOTOphIE MOTYT 3aKIOYaThCcsi B
BBITOJIHEHUH YYaIlUMHUCS MHCbMEHHBIX OTBETOB HA BOIPOCHI U3 CIMCKA MPUMEPHBIX BOIPOCOB
KOHTPOJIbHBIX PaloT, a Takke B (pOpME MUCHBMEHHOIO TECTHPOBAHUS, OPraHW30BAaHHOIO, B TOM
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YHCIIe, C UCTIOIb30BaHUEM HU(POBBIX 00Pa30BATEIbHBIX PECYPCOB C yAAICHHBIM JI0CTYIIOM.
N3zyuenne oOmmeoOpa3oBarenbHOTo yueoHoro npeamera «MaremaTika u MHGOpMaTHKa
3aBepIIaeTCs OJBEIEHUEM UTOTOB B (hOpME IK3aMEHa.

2.1. O0bemM y4eOHOro npeaMera ¥ BUAbl Y4eOHOH padoThl

Bun yueOHo# padoThI Oovem uacos
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 54
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 36
B TOM YHCJIE:
TeopeTnyeckue 3aHsATUS
[TpakTuyeckue 3aHATHS (CEeMUHAPBI, TUCKYCCHH, 00CYX/IEHUE JTOKIIAIIOB, 16
coo01ieHue, paboTa ¢ Y4eOHHKOM)
KonTtposbHbie paboThl 3
CamocTrosiTejibHas pa6oTa o0yuyariierocsi (Bcero) 18

HUTorosas arrecrauus B (popme IKk3aMeHa -2 ceMeCTp
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2.2. TeMaTH4ecKuii IIaH U coaep:kanue yueoHoro npeavera OYIL.06 MaremaTuka

HaunMeHoBaHMe pa3aesioB U TeM

ConepixaHue y4eOHOro MaTepHaJja, 1a6opaTopHbie padoThl M PAKTHYECKHE 3aHATHS,
caMOCTOsITeJIbHAsl padoTa 00y4aloIIuXCs

O0BeM yacoB

Yposensn
OCBOCHHUS

1

2

w

4

Paspnen 1. UndopManmoHHas 1esiTeIbHOCTh YeJ10BEKa

~

Tema 1.1. Poms HHPOPMATMOHHON
NEeATeTIBHOCTH B COBPEMEHHOM  OOIIeCTBe.
Oransl pa3BUTHA WH(POPMAIIMOHHOTO
obmectsa u UT

Codeparcanue yuebHo2o mamepuana:

Brenenne. Poixp mHGOpMAaIMOHHON AEATENFHOCTH B COBPEMEHHOM OOIIECTBE, €r0 IKOHOMHYECKOH,
COLIMAIHOW, KYJNBTYpHOH, OOpa3zoBatenbHOIl cdepax. 3HadeHHE WHPOPMATHKUA TPH OCBOCHHUH
cnennansHocTedt CITIO. OcHOBHEIC 3Tambl Pa3BUTHSA WHPOPMAIMOHHOTO O0IIecTBA. DTalbl pa3BHTHUSL
TEXHUYECKUX CPEACTB W HMH(POPMAIMOHHBIX pecypcoB. HHpopmanmoHHble pecypchl oOIecTBa.
O6pazoBarenbHble MHGOPMAaLMOHHBIE pecypchl. [IpaBoBBIE HOPMBI, OTHOCSIIMECS K HH(OPMAIUH,
NpaBOHApYIIEHHS B HMHGOPMAIMOHHOW cdepe, Mepbl HUX NPEAYNPEXICHUS. ODIEKTPOHHOE
NpaBUTENLCTBO. JIMIIEH3MOHHOE ITporpaMMHoe obecneyenue. Ilopran rocy1apcTBEHHBIX yCIyT.

CamocrosTenbHas padoTa:

3HAKOMCTBO C mporpamMMHbiMU Tpoayktamu MSOffice. 3nakomcTBo ¢ moprtanom [ocycnyru.
3HaKOMCTBO C pa3HBIMH BHAaMu nporpamm (OeclulaTHBIE, YCIOBHO-OECIUIATHEIE,

JMLICH3NOHHBIC)

0,5

Tema 1.2. [Tomxoaspl K MOHATHIO HHPOPMALIUH
u ee wusMepeHuto. [IpuwHOUTBL 00pabOTKU
nHpopMannu. KoMmproTepHbie Moenn

Codeparcanue yuebHo2o mamepuana:

[Moxxonsl K MOHATHIO U M3MEpeHUIO MHpopMaryu. MHpopMaoHHbIe 00bEKTHl Pa3IMYHBIX BUJIOB.
YHuBepcalbHOCTh  AUCKpeTHOro (uudpoBoro) mnpexncraBieHus HHPopMmamuu. [IpexcraBieHue
uH(pOpPMAUK B TBOMYHOW cHucTeMe cumclieHus. JuckpeTHoe (uppoBoe) mpencTaBiIcHHe TEKCTOBOM,
rpaduueckoi, 3ByKoBoit nHdpopmarmu U Buaeonapopmann. OCHOBHbIC HHPOPMAIIMOHHBIE TPOLIECCHI
U MX peayu3alusi ¢ MOMOIIbI0 KOMIBIOTEPOB: 00paboTKa, XpaHeHHe, TIOUCK U nepenada HHHOPMAaLUH.
[Mpunnuner 06paboTkn UHGOPMALMK TIPHU MOMOIIM KOMIbIOTEpa. ApU(PMETHUECKHE U JIOTHYECKHE
OCHOBBI Pa0OTHI KOMITbIOTEpA. AJITOPUTMBI M CLIOCOOBI MX onucanus. [IporpaMMHBIi pUHIMI pabOTHI
KoMmItbtoTepa. [IpuMepbl KOMIBIOTEPHBIX MOJIEJICH Pa3IMuHBIX IPOLIECCOB.

05

IIpakTHyeckas padora:

KomupoBanue TekcToBOM, rpaduueckoi, ducinoBoii mHdopmaunu. PabGora ¢ aitioBoit cucTeMoi.
[MTouck uHdopMaLuK C UCTIOIb30BAHUEM KOMITbIOTEpA. XpaHEHUE Pa3IMYHBIX BUIOB MH(GOPMAIMK Ha
(POBBIX HOCUTEISX.

Co3nanue KOMITbIOTEpHBIX Mopened. Co3nanne WHOOPMAMOHHOW MOJIENIU CTPYKTYPhI y4eOHOTO
3aBeneHus (YpOBEHb 00pa30BaHUs, CIEHUANIBHOCTH, mpodeccud, GOpMbl 00yUYCHUs, TPYIIIBI, YHCIO
CTYACHTOB).

0,5

CamocrosiTenbHast padora:
Coob1menne o teme «CucteMsl curciIeHus», «Buapl u cBoiictBa nHpOpMannm»

0,5

Tema 1.3. OcHOBHbIE HWH(OPMAIMOHHBIE
Ipolecchl M UX peanu3alus ¢ HOMOIIbIO
KOMIBIOTEPA

Cooepoicanue yuebno2o mamepuana.:

XpaHeHne WH(POPMAIMOHHBIX OOBEKTOB PA3IMYHBIX BHJOB HA pa3sHbIX LU(PPOBBIX HOCHUTENSX.
Omnpenenenne 00BEMOB pa3zIMYHBIX Hocutenedl wHpopmanmu. daiin kak enuHMIA XpaHEHHS
nHopManMy Ha KommbloTepe. ATpuOyThl (aina u ero obveM. Yder o0beMOB (ailloB IIpu HX

0,5
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XpaHCHUHU, Hepeaadc. 3amnuch I/IH(l)OpMaIII/II/I Ha KOMIIAKT-AUCKU PA3JIMYHBIX BHUIOB. OpFaHI/BaHI/IH
I/IH(I)OpMaI_[I/II/I Ha KOMIAKT-JUCKEC C UHTCPAKTUBHLIM MCHIO.

IIpakTuyeckas padora: 0,5
Omnpenenenne 00BEMOB  pasNW4HBIX  HocuTened  umHpopmamuu. @DopMaTHpOoBaHHE  JAWCKA.
Hedparmenranus nucka. OmpeneneHne Buaa (aiyia mo ero pacHIMpeHdio. Y4eT o0bheMoB (aiiiioB
IIPU MX XpaHEHHH, Iiepesiaue. 3anuch HHGOpMalMi Ha KOMITAKT-MCKU Pa3JInuHbIX BUJIOB.
CamocrosiTesbHas padora: 0,5
CooOmenne o Teme «Buabl 1 cBOWCTBA CHCTEM XpaHEHUS HHPOpMAIUN, «[IporpaMMsl Ai1s 3aniCH
KOMITaKT-IIHCKOBY»
Tema 1.4. VYmpasnenme mponeccamu. | Codepoicanue yuebnozo mamepuana: 1
IIpencraBnenne 00 aBroMaTWdecKuX U | YmpasieHue mporeccamu. lIpencraBneHne o0 aBTOMAaTHYECKHX M aBTOMAaTH3MPOBAHHBIX CHCTEMax
aBTOMATHU3MPOBAHHBIX CUCTEMax YNpPaBICHUS | yNPaBICHUs B COLMAIbHO-IKOHOMHYECKOH cdepe amestenbHOCTH. ACY pasnudHOTO Ha3HAYEHUS,
MPUMEpPHI UX UCIOIb30BaHMs. JleMOHCTpalys HCIOIB30BaHUs pa3InyHbIX BUI0B ACY Ha NpakTuke B
COLIMAIIBHO-DKOHOMHYECKOH cepe AesTeTbHOCTH.
CamocTtosiTesIbHAsI padoTa: 0,5
CooOuieHne 1o TeMe «ABTOMATU3aIMsI B )KOHOMHUKE)
Pazpnen 2. CpencrBa HHGOPMANMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHii 3
Tema 2.1. Apxutekrypa kommbtotepa. | Codeporcanue yuebnoeo mamepuaia: 0,5
Bremnue YCTpPOMCTBA. [IporpammHoOe | ApXUTeKTypa KOMIBIOTEpoB. OCHOBHBIE  XapaKTEPUCTHKH  KOMIBIOTEPOB.  MHoroo0pasue
obecrieueHue KOMIIbIOTEpPOB. MHoroo0pasue BHEIIHHX YCTPOWCTB, MOJKIIOYAEMBIX K KOMIIBIOTepy. Buel
NpOrpaMMHOI0 o0ecreyeHus KoMmbioTepoB. OnepauuoHHas cucrtema. ['paduueckuil uHTepdeiic
nonb3oBartessl. [IpuMepsl MCIOIb30BaHMS BHEIIHHX YCTPOMCTB, MOAKIIOYAEMBIX K KOMIIBIOTEPY, B
yueOHBIX memsax. [IporpaMmHoe oOecrieueHHe BHEHNIHHMX ycTpoWcTB. IlomxiodeHne BHENIHHX
YCTPOWCTB K KOMIBIOTEPY M WX HAcTpoiika. IIpuMepbl KOMIUIEKTanWMH KOMIBIOTEPHOTO pPabodero
MecTa B COOTBETCTBUM C LENSIMH €ro MHCHOJNB30BaHUS JUIA PA3IMYHBIX  HANpaBJICHUH
npodeccHoHaIbHOM NesTeIbHOCTH.
Ipakruyeckas padora: 0,5
[onxmouenne npuaTepa/M®OY, KOJIOHOK, KIaBHATyphl, MAaHUMYJIATOPOB «MBIIIbY, «DKOHCTHK» K
KOMITIOTEpY, TOWUCK wuHOpopMmanmuu 1o npuHimumam Jx.pon Helimana. Kommiekramms
KOMITBIOTEPHOTO OO0ECTedYeHUsT YCTPOHCTBAMM M crieruanu3upoBaHHeM [IO pabouero mecta uis
UCIIONIb30BaHMsl B mpodeccroHanpHOil aestenbHocTH (APM). DkcrulyaranmoHHble TpeOOBaHHS K
KOMITbIOTEpHOMY pabodemy Mecty. [IpoduiakTndeckue W aHTUBUPYCHBIE MEPONPHATHS JUIS
KOMITBIOTEPHOTO pabo4ero Mecta B COOTBETCTBHH C €ro KOMIUICKTalMeH Juisl NpogecCHOHATbHON
JICSITETIbHOCTH.
CamocrosiTeTpbHasi padora: 0,5
CooOmenne 1o TeMe «ApXHUTEKTypa Kommbiorepay, «llokonenuss OBM», «IIporpammuoe
obecreuenney, «OnepannoOHHbIE CHCTEMBI
Tema 2.2. JlokanbHas ceTh U pabota B Hell. | Codeporcanue yuebnoeo mamepuana: 0,5

OrnepanrioHHas cucTeMa

O0benHEHNE KOMITBIOTEPOB B JOKANBHYIO ceTh. Oprann3anus paboThl MOIb30BaTeIeH B JIOKATBHBIX
KOMIIBPIOTEPHBIX CeTAX. PasrpaHndeHue mpaB JIocTyma B CeTH, oOIlee AWCKOBOE MPOCTPAHCTBO B
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JIOKAJIbHOM CETH.

IIpakTuyeckas padora: 0,5
Co3nanue ¥ NeperMeHOBBIBaHUE MAIOK, co3aanue (aiina B nanke, mouck Qaiia 1o JoKalbHOI ceTu.
Pabora B cpene oneparnioHHO# cucTeMsbl. [ paduueckmii nHTEpdeiic.
CamocrosiTe/ibHasi padoTa: 0,5
[IprMeHeHMe TOTyYeHHBIX 3HAHNH Ha TpakTHKe: co3nanue manku «MadopmaTika 2021-2022», B Hei
(aitma ®U.doc, Moit pabounii cros Ha KomnbioTepe. OprTeXHUKA U CIICIHATFHOCTb.
Tema 2.3. 3ammra nadopmanun. | Codeporcanue yuebnozo mamepuana: 0,5
ApxuBuposanue. KommeioTepasle BHpYCHl H | 3ammuTa MH(GOPMAINH, aHTUBUpPYCHas 3ammra. Apxus uHbopMmanuu. Co3naHWe apxuBa JaHHBIX.
AQHTUBUPYCHBIE MPOTPAMMEI W3BnedeHne OaHHBIX W3 apXuBa. be30MacHOCTb, THIHWEHA, 3PTOHOMHKA, PECypcocOepeKeHue.
OKCIDTyaTaMOHHBIE TpeOOBaHMS K KOMITBIOTEpHOMY pabodemy MecTy. llpodumakTmueckue
MEpOIIPUATHSL JJIsI KOMIIBIOTEPHOTO pabovero MecTa B COOTBETCTBHMHM C €0 KOMIUIEKTAlMeH Juis
po¢eCCUOHANBHOM JCSITEIBHOCTH.
IIpakTuyeckas padora: 0,5
Co3nanue M pacnakoBKa apXuBa JIaHHBIX, yCTaHOBKa OecruiaTHoro antuBupycHoro I10. Coznanue
apXvBa JIJAaHHBIX C napoJieM. V3BiieueHne TaHHBIX U3 apXUBa C MAPOJIEM.
CamocTrosiTesibHAsI padoTa: 0,5
CooOmienne «Buabl aHTUBUPYCHBIX IPOrpaMM», ycTaHOBKa aHTuBUpycHoro I1O u apxuBaropa.
CocraButh KoHCIIeKT: COBpeMEHHbIE aHTUBHPYCHBIE IPOTPaMMBI
Pasnea 3. TexHosioruu co3nanus u npeodopa3oBaHusi HHPOPMALHOHHBIX 00BEKTOB 6
Tema 3.1. Bosmoxnoctn HactonsHOH | Codepoicanue yuebnozo mamepuana: 0,5
M3IaTEeNbCKON cuCTeMBbl: co3fanue u BepcTka | [lonsitne 00 wHQOpMAnMOHHBIX CHCTEMaX M aBTOMAaTH3AaLUH WHGOPMAIIMOHHBIX IPOIECCOB.
TEKCTa B03MOXHOCTH HAacCTOJILHBIX M3JAaTEICKUX CHCTEM: CO3JaHHE, OPTaHM3aLUsl M OCHOBHBIC CIIOCOOBI
npeoOpa3oBaHus (BEPCTKH) TEeKcTa. VIcHonb30BaHNE CHCTEM NPOBEPKH opdorpaduu ¥ rpaMMaTHKH.
Co3aHue KOMITBIOTEPHBIX ITyONMKAIMii Ha OCHOBE MWCIOJIB30BAHUS TOTOBBIX INAOJIOHOB (JUIs
BBITIOJTHEHHST Y4eOHBIX 3aianuii). [Iporpammbl-iepeBoqUMKH. BO3MOXHOCTH CHCTEM pacrio3HaBaHMS
TEKCTOB. | UIepTeKCTOBOE MpeicTaBlieHne HHPOPMAIHH.
IpakTuyeckas padora: 0,5
Habop TekcTa moj AMKTOBKY, peAaKTUPOBAHUE TEKCTa, 3aJlaHUE CBOMCTB CUMBOJA (MIPUQT, KErIb,
HauepTaHWe), 3aJaHue CBOWCTB ab3aima (BeIpaBHUBAHUE, OTCTYI | CTPOKH, MEKCTPOUHBIN WHTEPBAN),
BCTaBKa M NOJINCH H300paKeHHS
CamocrosiTeTpbHasi padora: 0,5
IMouck wmHbOpMammu B wWHTepHeTe W co3maHue crnmcka «tOOmmaper 2021 roma (KOMIO3HTOPHI,
WCTIOJIHUTEIH)», TOJr0TOBKA JOKJIaAa PO OJHOTO M3 I0OWISIPOB, OTNpaBKa (ailyloB HA 3IEKTPOHHYIO
1OYTY
Tema 3.2. Bo3MmoxHoctH 35eKTpoHHBIX | Codepoicanue yuebnoeo mamepuana: 0,5

TabIHUI. MatemaTtuygeckas obpaboTka
YHCIIOBBIX JaHHBIX, Tpadryeckas o0paboTka
TaOJIHIL

Bo3MoxHOCTH IHHAMUYECKHX (DJIEKTPOHHBIX) Tabmui. Maremartndeckass oOpaOOTKa YHCIOBBIX
JIaHHBIX. VICmoNb30BaHWE Pa3UYHBIX BO3MOXKHOCTEH AMHAMHYECKUX (JIEKTPOHHBIX) TaOMHIl IS
BBINOJTHEHHS y4eOHBIX 3amaHuii. CpelncTBa rpaduveckoro MpeICcTaBICHUS CTATUCTHYSCKUX TaHHBIX
(menoBas rpaduka). IlpencrapneHue pe3ydbTATOB BBHIMONHEHHS PACUCTHBIX 3allad CpEJACTBAMHU
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JIeJIOBOM rpauKH.

IIpakTuyeckas padora: 0,5
Pemenne 3amay o Kypcy MateMaTHKH 7-9 KiaccoB (HaXOXIEHHE KOJIMYECTBAa KOPHEH KBaapaTHOTO
YpaBHEHHs, HaXOXKICHHE KOpPHEH KBaJIpaTHOTO YPAaBHEHMS, HaXOXKICHHE IIIOMAAN TPEYroJbHUKA,
00BbEMOB TeJ BpallleHHs), MOCTpOoeHHe TpaduKa KBaAPaTUYHONH M JPOOHO-PAlMOHANBHONW (QYHKLINH,
pelieHre SIKOHOMHYECKHX 3a1a4
CamocrosiTe/ibHasi padoTa: 0,5
Coobmenne 1o TeMe «DBONIONUS OJIIEKTPOHHBIX TaOmumy, «J/lemoBas rpaduka», pemreHue
9KOHOMHYECKHX 3a/1a4 (IUIAHNPOBAHKE MOE3IKH, HESIbHBIH Pacxo U T.1.)
KonTpoabsHast pabora 1
Tema 3.3. bassl pmamHeIx ® cucteMsl | Codepoicanue yuebno2o mamepuana: 0,5
yIpaBJeHus 0a3aMu JaHHBIX [IpencraBnenne 06 opraHuzanuu 0a3 JaHHBIX W CHUCTeMax ymnpasieHus uMu. CTpyKTypa AaHHBIX W
CHCTEMa3alpoCoB Ha NpUMepax 0a3 JaHHBIX PA3TMYHOTO HA3HAYCHHUS: IOPUANIECKIX, OMONINOTEUHBIX,
COLMAIBHBIX, KaJpPOBBIX W Jp. lcronp3oBaHWE CHUCTEMBl YIpaBiieHHs Oa3zaMM JaHHBIX JUIs
BBITIOJTHEHHSI YUEOHBIX 3a/laHUi U3 pa3lIMuHbIX MMPEIMETHBIX obnacteil. DopMupoBaHUE 3aPOCOB LIS
paboTsl B cet VIHTEpHET C 3JIEKTPOHHBIMM KaTajoramMu OnOIHOTEK, My3eeB, KHuromsnanmsi, CMU
B paMKax Y4eOHBIX 3aJaHuil W3 pa3JIMUHBIX NPEIMETHBIX o0iacTell. DIEKTPOHHBIE KOJUICKIHU
MH(OPMaLMOHHBIX U 00pa30BaTEIbHBIX PECYPCOB, 00pa30BaTENbHbIC CIICLUATM3HPOBAHHbIC MOPTAJIbI.
Opranmzanus 0a3 JaHHBIX. 3alloJHEHHWE Mojel 0a3 MaHHBIX. BO3MOXXHOCTH CHCTEM YIpaBIICHHS
0azamu naHHBIX. DOPMHUPOBAHKE 3aIIPOCOB JJIs MOMCKA M COPTHUPOBKH MH(POPMAIIMH B Oa3e TaHHBIX.
IIpakTnyeckas padora: 0,5
Cosnanue uepapxudeckoii/cereBoii b1 «YuebHoe 3aBeneHuey, coznanne Tabmuanoit b/ «1 kype»
CamocrosiTeibHasi padoTa: 0,5
Coobmenne no teme «IIpumenenne 6a3 naHHBIX», «CHCTEMBI yIpaBJICHHs 0a3aMH JAHHBIX)
Tema 3.4. KomnprotrepHas rpaduka Cooepoicanue yuebno2o mamepuana: 0,5
[IpencraBnenue rpaduueckoidl MHPOPMAIMM B KOMITBIOTEpE, KOMIBIOTEpHAs rpaduka, pacTposasd,
BEKTOpHas U (hpaxTaibHas rpaduka, MUKCENb, MMKCEIN3alus, pa3pelieHne H300pakeHNsI, peaTbHbIN
pa3mep, BETOBasi MO/JIeJb, Oe30MacHas MajiuTpa, rpaduueckie NPUMHUTUBEI, KpuBas besbe, 3auBKa
3aMKHYTOTO KOHTypa TpaJHeHTOM, TEKCTYpOil M KapToW, KaJpupoBaHHE H300pa)keHus, 00BOJKa
KOHTYpa, paboTa co cliosiMH, (ppakTaIbHbINH TPEYroJbHUK U cHexHHKa Koxa.
IIpakTuyeckas padora: 0,5
Ilonck B wumHTEepHeTe M300pakeHne 1o Teme «HoBBIE TOM», cO3maHME  HOBOTOAHEH
oTKpbITKH/mipurianieHus B pepakrope GIMP/Adobe Photoshop
CamocrosiTeibHas padora: 0,5
JlopaboTka HOBOTO/IHEH OTKPBITKH/IPUIIIAIICHHS
Tema 3.5. Pemaktop mnpesentamuii  u | Codepoicanue yuebnoeo mamepuana: 0,5

MyJbTUMEIUNHHAS cpefia

IIpencraBneEre O TNPOrpaMMHBIX  Cpelax  KOMIBIOTEPHOH  TpadHKH, Npe3eHTalusAX |
MYJIBTUMEANHHBIX cpenax. Co3aHue U peAakTHPOBaHUE TPa(UUECKIX U MYJIbTUMEINIHBIX 0OBEKTOB.
OdopmiteHre 3IEKTPOHHBIX MyOnuKanuid. CpeacTBa KOMIBIOTEPHBIX MPE3EHTAMH ISl BBIOJIHEHHUS
yueOHBIX 3aaHUi M3 pPa3IMYHbIX NpeIMETHBIX obnactedl. lcrmonp30BaHUE IPE3EHTAIIMOHHOTO
o0opynoBaHus. 3HAKOMCTBO C 3JEKTPOHHBIMH THIIEPTEKCTOBBIMH KHHI'AMH, 3JICKTPOHHBIMHU
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y‘le6HI/IKaMI/I 1 XKypHaJlaMu.

IIpakTuyeckas padora: 0,5
[Nouck B nHTepHEeTE MHPOPMaLHHK TI0 Teme «Myzen
Opanrmu/Typrun/Utamuw/I'epmannn/Poccun/Hopeernn/Benukoopuranui. . .»,
CO3JJaHUE MPE3EHTAIMU Ha JAHHYIO TEMY
CamocrosiTeIbHas1 padora: 0,5
JlopaboTka npe3eHTanuu
Tema 3.6. HoTHelil pegakTop Coodeporcanue yuebHo20 Mamepuana: 1
Wneonorust pa3auyHBIX pPEAAKTOPOB. BO3MOKHOCTM COBPEMEHHBIX IPOTrpaMM HOTHOIO Habopa u
BepCTKH. Pa3nuyHble BUABI HAO0Opa HOTHOrO MaTepHaia (IomIaroBelii Habop, OBICTPEIH HaOOp, HAOOP
HOT B peasibHOM BpemeHH). OOpaboTka HaOpaHHOro Marepuasia (J0OaBJIEHHE W yJaleHHE TaKTOB,
KONMPOBaHUE, MHOrorojocue). PaccTtaHOBKa apTHUKYJSIIMOHHBIX OO0O3HAYEHWH, IMHAMHKH, BBOJ
MOACTPOYHOTO TeKcTa. ' pynmupoBKa HOT M MEKCTPOYHBIE Tpymmbl, Tpemono. HaGop opkectpoBoit
MapTUTYPhl W IIEPKOBHOH My3BIKHM. BepcTka HOTHOro MaTepuana (HAacTpPOMKAa PacCTOSTHHS MEXIy
HOTOHOCIIAMH M CHCTEMaMH, JOMOJHMTEIbHBIE HOTOHOCIHI M 0ssia). BBox m pacrmo3sHaBaHWE HOT CO
CKaHepa, ucnojib3oBaHue rpaduku. [ledats mo maptusam. [Iporpammer Finale, Sibelius, MuseScore
CamocrostensHas paboTa: 0,5
Hab6op HoTHOTO IpHMepa (combdemxro, DTM, My3sIKambHas TUTEPATYPa)
Pasnea 4. TejleKOMMYHMKALMOHHBIE TEXHOJOTHH 3
Tema 4.1. PazButne cetn MaTeprer. Ilouck n | Codepoicanue yuebnozo mamepuana: 0,5
nepenada HHPOPMAIUU PazButne cerm Wuteprer. Ilporokomer cetnm Wurepner. IlpencraBneHus O TEXHHYECKHX W
MPOTPAaMMHBIX CPEACTBAaX TEJIEKOMMYHHKALMOHHBIX TEXHOJOTUi. NHTEepHEeT-TeXHOIOTHH, CIIOCOOBI U
CKOPOCTHBIE XapaKTePUCTHKH MHOAKIIOueHHs, nposaiinep. bpaysep. I[Ipumepsl paboThl ¢ MHTEpHET-
MarasuHoM, uHTepHeT-CMU, WHTepHET-TypareHTCTBOM, WHTepHeT-Oubnmorekoit u mp. Ilomck
uH(OopMaLUK ¢ UCIIOJIL30BAHUEM KOMIIbIOTepa. [IporpaMMHble MOUCKOBBIE cepBHCHI. Vcmonb3oBaHue
KJIFOYEBBIX CJIOB, (pa3 i noucka mHpopmannu. KomObunauuu ycnosusi noucka. [Ipumep mowucka
uHpOpMaMK HA TOCYIapCTBEHHBIX O00pa3oBaTeNbHBIX  TMOpTanax. IIOMCKOBBIE — CHCTEMBI.
OcymecTBieHre NOUCKa WHPOpPManuu WM WHOOPMALMOHHOTO O00BEKTa B TEKCTE, (alIOBBIX
CTPYKTypax, ©Oa3ax naHHbBIX, cetn MHrepuer. [lepemaua wuH(pOpManuyu MeXIy KOMIBIOTEPAMH.
[IpoBogHast u OecnpoBosiHast cBs3b. MojeM. EnuHMIBI M3MepeHHs CKOpPOCTH Nepenadd JIaHHBIX.
OnekTpoHHast Mo4Ta ¥ GOPMUPOBAHUE AAPECHON KHHUTH.
IpakTuyeckas: padora: 0,5
ITouck B mHTepHETEe MHMOpMaIwK 1o TeMe «BrictaBku HwkHero HoBroponay, cosnanue daiina c
uHpOpMane, oTpaBka ¢aiiia o AMEKTPOHHOH MMOYTe
CamocrosiTeabHasi padora: 0,5
ITonck nabOpManny Mo TeMe «IJTEKTPOHHBIE PECYPCHI ST CTYACHTOB-
JIMPYDKEPOB/TAHIIOPOB/BOKAIIUCTOB. .. », ¢ co37anueM (aiina ¢ mHpopmanmen u THIIEPCChUTKaMHU
Tema 4.2. Bosmoxnoctu ceteBoro [10: | Codeporcanue yuebnoeo mamepuana: 0,5

JNEKTPOHHAS MOYTa, BUACOKOH(DEPEHINH

Bo03MOXXHOCTH CETeBOr0 MPOTPaMMHOTO OOECTeUeHMs JUIsl OpTraHU3alliu JUYHOHW M KOJUIEKTUBHOMN
JIEATETBHOCTH B TJOOAJhHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETSIX: OJEKTPOHHAs MoYTa, 4Yar,
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BUJICOKOH(epeHIns, MHTepHeT-Tenedonus. [Ipumepsl ceTeBbIX HH(MOPMAIMOHHBIX CHCTEM JUIS
pa3NUYHBIX HaIpaBiIeHUH NPOQECCHOHAILHON NesATENbHOCTH (conuanbHble ceTH, uHTepHeT-CMU,
IUCTAHIIMOHHOE OOy4YeHHWE W TECTHPOBAaHHE, CETeBble KOHpepeHIHH U (QOpymMBl M 1IIp.).
Hcnonp3oBaHWEe TECTHUPYIOIIMX CHCTEM B Yy4eOHOHW JEATENBHOCTH B  JIOKaJbHOH  ceTu
npodeccrnoHanbHOM 0Opa3oBatensHON opranu3aun CII10.

IpakTuyeckas padora: 0,5
ITonck B nHTepHETE MHPOpManNH 1m0 TeMe «Moé x000m», coznanne ¢aitna ¢ nHpopManHeH, OTIpaBKa
(haiia IO SIEKTPOHHOM MOYTE
CamocrosiTe/ibHasi padoTa: 0,5
Ionck napopmanuu o Teme «Co3ganue caTay
Tema 4.3. Metonsl u cpenctBa cozganust u | Codepoicanue yuebnozo mamepuana: 1
COTIPOBOKJICHHUSI caiiTa Meronbl W cpelncTBa CO3JaHHS W CONPOBOXKACHMS caiita. MeTonbl M CpENCTBa CO3JaHUS U
COTIPOBOKJICHHSI HOBOCTHOH JIGHTBI, CaliTa 3JIEKTPOHHOTO JKypHaja UM MHTEPHET-Ta3eThl (Ha puMepe
pa3zena caiita 00pa3oBaTeIbHON OpraHU3alliH).
CamocrosTenpHas padoTa: 0,5
ITouck nadopmanuu o Teme «Coznanue cairay
KontpoabsHas padora 1
Htoro no pazgenam 1-4 6;10ka «nHGOPMATHKA»: ayAUTOPHbIE 3aHATHS 16
Htoro no pazaenam 1-4 6;10ka «nHGOPMATHKa»: cAMOCTOATEIbHasi padoTa 8
Pa3gen S. Beenenue. Pazpurne nousitus o ynciae. Kopan, crenenu n jorapumsl 4
Tema 5.1. Marematuka B Hayke, Texauke, UT | Codeporcanue yuebnoeo mamepuana: 0,5 2
U TpaKkTU4eckoil mestenvHocTH. llenpie u | BBegenune. Marematnka B Hayke, TEXHUKE, JKOHOMHKE, WH(GOPMAIIMOHHBIX TEXHOJOTHIX U
palMoHaNmbHBIE  YHcha.  J|eHCTBHTENBHBIC | MPAaKTHYECKOH mesTenbHOCTH. Llenn u 3amaun n3ydeHusl MaTeMaTHKA Mpu ocBoeHn npodeccuii CI1O
qucna. [IpubmmkxeHHbIE BblurciieHus. | 1 cnenuanbHocred CIIO. PasBurne mnonstuss o uwMcne. llenple W pauuoHalbHBIE YHCTA.
Kommnekcueie wncna. Cremenu. Kopenp n- | JlefictBurenbHbele umcia. JleifictBus ¢ Humu. [IpuOmmkeHHbIe BhIUHCICHHA. KOMIDIEKCHBIE YHCTA.
HOH CTEIeHU Kopuun u crenenn. KopHu HarypanbHOW cTelmeHM H©3 uMciaa M uUX cBoictBa. CreneHu ¢
palOHATBHBIMH ITOKa3aTeNsIMH, WX cBoiicTBa. CTemeHW C JEHCTBUTENBHBIMH ITOKA3aTEIISIMH.
CBolicTBa CTEIIEHH C ICHCTBUTEIBHBIM MTOKA3aTEIIEM.
Ipakruyeckas padora: 0,5
Brruncnenve 3HaueHH BbIpaKEHUN, COIEPKALIUX KOPHHU U CTETICHU
CamocrosiTeabHast padora: 0,5
Coobienue mo teme «HaTtypanbHbie yuciay, «JledcTBUTEIbHbIC Yrcaay, «PalnoHaabHbIC YHCIay,
«KommnekcHble unciay. BeruuciieHne u cpaBHeHUE KOpHEH. BhimonHeHne pacyeToB ¢ pauKagamMH.
HaxosxneHne 3HaueHHH CTeNeHe! ¢ paroHAIbHBIMU NoKa3aTensiMu. CpaBHEHHE CTEHICHEH.
Tema 5.2. Jlorapudmsel u wux cBoiictBa. | Codeporcanue yuebnoeo mamepuana: 0,5 2

[IpeobpazoBanue JorapupMIIECKUX
BbIpaKeHU. VppaloHansHble ypaBHEHHUS U
HEepaBEeHCTBA

Jlorapudm. Jlorapudm uncna. OCHOBHOE JIOTapuPMUIECKOE TOXKIECTBO. JlecATHIHbIE U HATypaJIbHbBIE
norapu¢msl. [IpaBuna neiictBuii ¢ gorapudmamu. Ilepexon k HoBoMy ocHoBaHMIO. [IpeoOpazoBanue
anreOpandecknx BblpakeHni. [IpeoOpa3zoBaHue palMOHAIBHBIX, WPPAlUOHAIBHBIX CTENEHHBIX,
MOKA3aTeJIbHBIX W JIOTapUPMHUYECKHX BBIpRKEHHH. Pemienne unppanvoHaJIbHBIX YpaBHEHUH U
HepaBeHCTB. PenteHne npukiiaHbIX 3a1a4.
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TpakTu4eckas padora: 05
Brruucnenue norapuMoB, 3HaUCHHWH BBIpAKEHHH, cojepkammx Jorapudmsl. [IpeobpazoBaHue
norapu(MUIECKUX BBIPAXKEHHUH. Pelrenne nppanroHanpHbIX ypaBHEHNH U HEPABEHCTB
CamocrosiTe/ibHasi padoTa: 0,5
Coobmenne mo teme «Jlorapudm u ero Bumsl», «Pagukansly, perIeHHE NPUMEPOB, COACPIKAIINX
CTENICHH, PAJHKAIIbI U JIOTapH(MBI, peIICHHE NPPALMOHATBHBIX YPAaBHEHUH
Tema 5.3. IlokazatensHble ypaBHeHHS U | Codepoicanue yuebHo2o mamepuana: 0,5 2
HEpaBEHCTBa Pemenue mnokaszarenbHbBIX YpaBHEHHH M HEpPaBEeHCTB. PelleHue mnpukiaaHblX 3anad. Pemienue
KBaJIpaTHBIX ypaBHEHWH. PemeHue ypaBHEHHMH € IOMOINBIO BBIHECEHHUS OOIIEr0 MHOXHTEIS 32
ckoOkH. PaBHOCHIIBHOCTH ypaBHEHHil. PemieHne mpocTednmnx moka3aTelbHBIX HepaBeHCTB. O0macTh
OIpeieNIeHUs] HEPABEHCTBRA.
IIpakTuyeckas padora: 0,5
Pemenne nokaszarenbHbIX YPABHEHUM U HEPABEHCTB
CamocTosiTesibHAsI padoTa: 0,5
Cooo0uienne o teme «Maremaruka B [p. I'penuny», «Maremaruka B [p. Erunrte», «MatemaTrka B
Hp. BaBuiione», «Matemaruka B Jp.Jiunumy, pelieHue nNoka3aTelbHbIX YPaBHEHUH
Tema 5.4. Jlorapudpmuueckue ypaBueHus u | Codeporcanue yuebno2o mamepuaia: 0,5 2
HEpaBEHCTBA Pemenne mnpuknamHeix 3agad.  PemeHwe  yorapudMuUecKMX ~ ypaBHEHHMH M HEPaBEHCTB.
PaBHOCHIIBHOCTS ypaBHEeHMH. HeoOXonumMocTh NpPOBEPKM HAWAEHHBIX INPH PEIICHWH YHCENT Ha
ABISIEMOCTh KOPHEM Jlorapu(Muaeckoro ypasHeHus. O0macTe ompexaesneHus jgorapudma. Pemenue
CHCTEM HEPABEHCTB U KBaIPAaTHBIX HEPABEHCTB.
IIpakTuyeckas padora: 0,5
Pemmenne norapuMuueckux ypaBHEHHH 1 HEPABEHCTB
CamocrosiTeIpbHasi padora: 0,5
Coobmenne mno Teme «Pa3BuTHe MOHATHA O 4YHCle», «Apabckas wmareMmaTuka», «CHCTEMBI
CUHCIICHUS», pelIeHHUE JIOTapu(PMUUECKIX YpaBHEHUH
Pasnea 6. Illpsimble ¥ mJ10cKOCTH B ipocTpancTBe. KoopauHarsl U BeKTOpbl. MHOrOrpaHHUKHU U KPYIJIbIe TeJla 4
Tema 6.1 B3aumHoe pacrnonoxxenue npsMeix | Codepoicanue yuebnozo mamepuana: 0,5 2
u 1miockocteil. IlapamnensHOCTs HpsAMBIX U | IIpsMble M IIIOCKOCTH B IPOCTPaHCTBE. B3anMHOE pacmososkeHue JBYX NMPSIMBIX B IPOCTPAHCTBE.
mwiockocteil.  Cewenma.  Yrael  Mexnay | [lapamtensHOCTH mpsiMoil u mutockocTH. IlapamiensHoOCTs miockocteil. CedeHus.
NIPSIMBIMHA u maockocTsaMU. | IlepneHauKyIspHOCTh NPSIMOM U IIIOCKOCTU. IleprneHauKyisap U HaKJIOHHAsl. YTOJI MEKIY IPSIMOU U
IlepneHIuKyISIPHOCTD NPSAMBIX U IUNIOCKOCTEH | IUIOCKOCTBIO. JIBYTrpaHHbIN yroil. Yo MeXy II0CKOCTAMU. [lepnenauKyIsIpHOCTh ABYX
miockocTei. 'eoMerprudeckue nmpeoOpa3oBaHus IPOCTPAHCTBA: MapaylIeTIbHbIN IePeHOC, CHMMETPHUS
OTHOCHUTENILHO TIocKocTH. [lapannensHoe npoektupoBanue. Ilnomans opToroHanasHON NPOEKINH.
M300paxkeHre NpOCTPaHCTBEHHBIX (UTYD.
IIpakTnyeckas padora: 0,5

Haxoxnenue mnapaiienbHbIX, MEPECEKAIOUIUXCS U CKPEHIMBAIOLIMXCS MPSIMBIX B MPOCTEHUIINX
o0bemMHBbIX (urypax. IlocTpoeHme cedeHus, Npoxojsmiero uepe3 3 Toyku. PelreHue 3amad c
MCIIOJIb30BaHUEM JIBYTPaHHBIX yrioB. PenieHue 3a1a4 Ha reoMeTpryeckre npeoOpa3oBaHust
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CamocrosiTeabHast pabora:
Coobmenne no teme «l'eomerpust EBknupay», «['eomerpus JlobaueBckoro», «I'eomerpust Pumanay.
IIpumeHeHMe MOJIyYeHHBIX 3HaHUN Ha MPAKTUKE

0,5

Tema 6.2. KoopanHaThl 1 BEKTOPHI B
npoctpancTBe. CKalsIpHOE MPOU3BEICHNE.
MHuororpanauku. [Inomaay noBepxHOCTH U
00BEMBI TEI

Codeparcanue yuedbHo2o mamepuana:

Koopauratel u BekTopbl. IIpsMoyronpHas (nekaproBa) cHCTEMa KOOPAMHAT B MPOCTPAHCTBE.
®dopmyna pacCTOSHUS MEKIY ABYMs TOYKaMHU. YpPaBHEHHUS CQEphl, IUIOCKOCTH M MPSAMON. BekTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. CliO’kKeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
PaznoxxeHne BeKTOpa 1Mo HAINPaBICHUAM. YTOJI MEXIy AByMs BeKTopaMu. IIpoekius BeKTopa Ha OCb.
KoopauraTsl BekTopa. CkaysipHOE IPOU3BEICHNE BEKTOPOB. lcronap30BaHne KOOPAWHAT W BEKTOPOB
IpU PEelICHUM MaTeMaTU4eCKUX M MNPUKIAJHBIX 3a7ad. MHororpaHHuku. BepmuHsl, peGpa, rpaHu
MHoOrorpaHHuka. Pa3sepTka. MHororpaHsusle yribel. Beimykibsle MHOrorpaHHuku. Teopema Oiinepa.
MHororpaHHuky, TpHU3Ma, [apajUlelenuIesa, NHPaMUAa, YCeUeHHas NHpaMuIa, IpPaBHIIbHBIC
MHOTOTPaHHUKH, CEUCHHs] MHOTOI'DAHHUKOB, (OpMyibl 00BEMOB MPU3MbI, MUPAMHUIBI U yCEUSHHOU
nmapaMu bl

05

IIpakTnyeckas padora:

Permnenue 3aga4 ¢ HCIONIB30BaHHEM METOJa KOOPIMHAT M BEeKTOPOB. PelleHne 3ama4 Ha HaXOXKACHUE
CKaJIAPHOTO TPOM3BENCHUS BEKTOpOB. PemeHne 3amad Ha oO0beMHBIE (GUrypsl (HaxXO)KICHHE
KOJIMYECTBA BEPIINH/CTOPOH), HAX0XKICHUE BBICOTHI, YIIIOB (DUI'YPBHI, HOCTPOCHHE CCUCHUS

0,5

CamocrosiTesbHast padora:
Pemmenne 3amau ¢ MCTIONB30BaHUEM METOAA KOOPAMHAT M BEKTOPOB. PerieHne 3a1ad Ha HAXO0XKICHHUE
CKaJISIPHOTO NPOM3BECHNUS BeKTOPOB. [IpuMeHeHNe OTyYeHHbBIX 3HAHNH HA MPAaKTHKE

0,5

Tema 6.3. Kpyrnele Ttena. Ilnomanu
MIOBEPXHOCTH M 00BbEMBI. MHOTOTPaHHUKN H
KpyTJIbIe Tena

Codeparcanue yuebHo2o mamepuana:

Tena BpaleHus, NpsAMOil KpyroBod LWIMHAP, NPSAMOIl KPYroBOil KOHYC, YCEUEHHBIH KOHYC, IIap U
cepa, ceueHus Tein BpauieHus, GopMyibl 00beMOB LIMIIMHIPA, KOHYCa U 1apa, GpopMysbl miiomaaen
OOKOBOI W TIIOJHOI MOBEPXHOCTH KOHYCa, YCEUEHHOrO0 KOHyca M LMIHHJIpA, IUomans chepsl.
MHOrorpaHHMKH, TpH3Ma, MapajUlelienuIes ], NHPaMUAA, YCEUeHHas MNHpaMuIa, IPaBHIIbHBIC
MHOTOTPaHHUKH, CEUYSHHs] MHOTOI'DAHHUKOB, (OpMYsbl 00BEMOB MPU3MbI, MMUPAMHIBI U yCEUSHHOM
nupaMuipl. Tena BpaleHusi, OpsSMON KpPYroBOM IIMJIMHAP, HPSIMONM KPYTOBOM KOHYC, YCEUEHHBIH
KOHyC, Iap W cdepa, ceyeHus Ten BpalleHus, GopMysbl 00BEMOB WMIMHAPA, KOHyca W IIapa,
(opmyabl TUTOMmIANE OOKOBOM M TIOJIHOM HMOBEPXHOCTH KOHYCA, YCEUEHHOTO KOHyca W IMIMHApA,
TUTOIAE CEephI

05

[IpakTnueckas padora:

Pemenne 3amau Ha oObeMHbIE QuTypsl (HaXOXXKAEHHE IUIOMANM OOKOBOW M TOJHOW ITOBEPXHOCTH,
o0bema). bBrIToBBIE 3amauM ¢ OJHOBPEMEHHBIM HCIIONb30BAHWEM HECKOJBKHX (uryp. 3agadm ¢
(pU3MUECKHUM COTIEpPIKaHUEM.

0,5

CamocrosiTeabHast padora:
Pemenue 3amau Ha oObeMHBIE QUTYpHI (HAXOXKICHHE IUIOMAAM OOKOBOW W TOJIHOW MOBEPXHOCTH,
o0pema). BrITOBBIE 3amaunM ¢ OJHOBPEMEHHBIM HCIIOJIB30BAaHMEM HECKOJBKUX (GUryp. 3agadu c
(hU3MYECKUM COJIEpIKAHUEM.

0,5
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Kontponenass paGora mo Temam:  «/leiicTBurenbHble  uucna», «Jlorapupmudeckue, 1
UppaloOHaJbHBIC U TIOKa3aTeIbHbIe YpaBHEHUs», « OCHOBBI CTEPEOMETPHI
Pa3gen 7. KomOuHaTOpHKA. JjieMeHThI TEOPHH BEPOSITHOCTEH M MATEeMATHYECKOI CTATHCTHKH 2
Tema 7.1. KomOunaropuele koHcTpykimu. | Codepoicanue yuebnozo mamepuana: 0,5 2
[IpaBmina kKoOMOMHATOPUKH. DiieMeHTHl Teopud | OCHOBHBIE MOHATHS KOMOWHATOPHKH. 3aJadl Ha MOJCYET 4YHCia pa3MelleHWH, IepecTaHOBOK,
BEPOSATHOCTEH coueranuii. Pemenne 3amau Ha mepebop BapuaHToB. Popmyna OwHomMa HproTona. CaoiicTBa
OmHOMHHANBHBIX Kod(¢umnumenToB. TpeyrompHuk Ilackams. CoObiTHe, BEpPOATHOCTH COOBITHS,
CJIOKCHUE U YMHOXKEHHE BeposiTHOCTeH. [IoHsATHE 0 He3aBUCHUMOCTH COOBITHI. J{MCKpeTHas ciydyaiiHas
BEJINUMHA, 3aKOH €€ pacrpeaeeHus.. UncinoBble XapaKTepUCTHKH TUCKPETHOW CIy4ailHOW BEJTMYHMHBI.
[ToHsiTHE O 3aKOHE OOJIBIIUX YUCEL.
IIpakTuyeckas padora: 0,5
Permienue 3a1a4y Ha mojcYeT YMCIa pa3MEICHUH, IepeCcTaHOBOK, coueTanui. Pemenne 3anaq Ha
nepeGop BapuaHTOB. PemeHne 3a1a4 Ha BEpOSITHOCTh, HE3aBUCHMbIE COOBITHS
CamocrosiTeapbHas1 padora: 0,5
Pemienne 3amay Ha MOACYET 4YMClIa pa3MELIEHUM, MEPECTaHOBOK, coueTaHWi. PemieHue 3amad Ha
nepebop BapuaHTOB. Perenne 3aa4 Ha BEPOATHOCTD, HE3aBHUCUMBIE COOBITHUS
Tema 7.2. Dnementsl MaremaTtudyeckoil | Codeporcanue yuebnoeo mamepuaia: 0,5 2
CTaTUCTUKU [IpencraBnenue naHHBIX (TaONUIBI, JUAarpaMMbl, TpaduKH), TeHepajbHAs COBOKYITHOCTb, BHIOOpDKA,
cpennee apudmernyeckoe, Menuana. [loHAaTHEe O 3agadax MaTeMaTHYECKOW CTATHUCTUKH. PerieHue
MPaKTUICCKUX 3a/1a4 C HPUMCHCHUEM BEPOATHOCTHBIX METOJOB.
IIpakTuyeckas padora: 0,5
Pemenue 3aJa4 Ha BEPOSATHOCTH, HE3aBUCUMBIC CO6I)ITI/IH. COS}IaHI/Ie BI)I60pKI/I, TOCTPOCHHUE NTOJIMT'OHA
CamocTosiTesibHAsI padoTa: 0,5
Pemenne 3amad Ha BEpOSTHOCTb, HE3aBUCHMBIE COOBITHA. PeleHHe NpakTHYEeCKWX 3a1ad C
IPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB
Pasnen 8. OcHoBbI TpuroHoMerpuu. @®yHKUUM U rpaduKU. YPaBHEeHHs] M HEPABEHCTBA 5
Tema  8.1. OcnoBel  TpuroHomerpun. | Codepoicanue yuebHozo mamepuana: 15 2
Tpuronomerpuueckne YpaBHEHUS u | OcHoBHble noHsATHA. Panmannas mepa yrina. BpamarensHoe aBmkeHue. CHHYC, KOCHHYC, TAaHT€HC H
HEepaBeHCTBA KoTaHreHc yucya. OCHOBHBIE TPUTOHOMETpUYECKHe ToxaecTBa. Popmyinsl npuseneHus. GopMyiist
cioxkenus. Dopmynsl ynBoeHuss PopMysbl MOJOBHHHOTO yria. IlpeoOpasoBaHumsi mpocTeimmx
TPUTOHOMETPUUECKUX BbIpakeHHH. I[IpeoOpazoBaHHe CYMMBI TPHUIOHOMETpPHYECKHMX (QYHKIHMHA B
NPOU3BEICHNE U IIPOU3BEACHUS B CyMMY. BhIpaykeHne TpUroHOMETpUYECKUX (YHKIHMI Yepe3 TaHTeHC
OJIOBUHHOrO  aprymenra. IIpocreiliuine  TpuroHomerpudyeckue  ypaBHeHus.  IIpocreiiniue
TPUTrOHOMETpHUYECKHe HepaBeHCTBa. (OOpaTHbIE TpUTOHOMETpUYecKkne (GYHKIMH. ApKCHHYC,
ApKKOCHHYC, apKTaHIeHC.
TpakTu4eckas padora: 15

HaxoxneHne  TPUrOHOMETPUYECKMX  BEJIMYMH 1O  OJHOM M3  HHX, IpeoOpa3oBaHHe
TPUTOHOMETPHUYECKHX BBIpaKeHHH. [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHUX BBIpaKeHHH. Pemenne
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB
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CamocrosiTeabHast pabora:

HaxoxkneHne  TPUIOHOMETPHYECKMX  BEJIMYMH 1O  OAHOW W3  HHX, IpeoOpa3oBaHHe
TPUTOHOMETPHUYECKUX BBIpakeHHH. [IpeoOpa3oBaHme TPUTOHOMETPHUECKUX BEIpaKeHWH. Pemenne
TPUTOHOMETPUYECKUX ypaBHeHHMII ® HepaBeHCTB. CooOmeHne 1o Teme «3apoKIeHHe
TPUTOHOMETPHUI»

1,5

Tema 8.2. @yHKINH, UX CBOUCTBA U TpaduKH

Codeparcanue yuedHo20 mamepuana:

Oynukiun. O6nacTe onpeneneHns ¥ MHOXKECTBO 3HAUCHHN; Tpaduk (GYHKIHNH, TOCTPOSHHE TpadKOB
(yHKOMHA, 3aJaHHBIX pa3NUYHBIME criocoOamu. CBoiicTBa (GyHKIHH. MOHOTOHHOCTH, YETHOCTH,
HEYETHOCTh, OPAHMYEHHOCTh, HEPUOAMYHOCTE. [IpOMEXyTKH BO3pacTaHus U yObIBaHUS, HAHOOIbIICS
W HauMEHbIlee 3HAYCHMs, TOYKM OKCTpeMyma. ['paduyeckas wuHTepmnperauus. I[Ilpumeps
(yHKIIMOHAJIBHBIX 3aBUCHMOCTEH B peajlbHBIX Ipoleccax W SIBICHUSIX. ApU(PMETHUECKHE ONepaliu
Haj GyHkumsmu. Croxuas yHkuus (komnosunust). [lonstie o HenpepbiBHOCTH (yHKIUK. OOpaTHBIC
¢dbyaknuu. OOyacTh ompenesicHUuss M 00JacTh 3HaueHWi oOpatHOW QyHKiMH. ['paduk oOpaTHOI
¢ynkun. CreneHHble, NOKa3aTelbHbIE, JOTapU(PMHUYECKHE W TPUTOHOMETPUYECKHE (DYHKLMH.
OO0patHble TPUTOHOMETPHYCCKHE DYHKIIHH.

Ipakrnueckas padora:
[MTocTpoeHue rpadMKOB MOKa3aTeIbHOM, JJOrapuPpMUIECKUX, TPUTOHOMETPUUECKHX, APOOHO-
palMOHAIbHBIX (DYHKIMH.

CamocrosTe/bHas padoTa:
CoobOmienne Ha Temy «OOparHas ¢yHkuus», «Tpuronomerpuueckue QyHkuun», «OOpaTHBIC
TpUroHoMeTpryeckue GpyHKImny. [IoBTOpeHNne NPOICHHBIX TEM.

Pazgen 9. Hayasa MmaTreMaTH4eCKOro aHaJIn3a

Tema 9.1. [TocnenoBateabHOCTH.
[IpousBonnas. [lepBooOpa3Has u UHTErpaj

Coodeporcanue yuebHo2o mamepuaia:

ITocnenoBarensHocTH. CriocoObI 3a7jaHNA M CBOWCTBA YHMCIIOBBIX MocienoBareiabHocTed. [loHATHE O
npenene  nocieaoBareiabHocTH.  CyllecTBOBaHME — Npelesia  MOHOTOHHOM — OrpaHUMuYEHHOM
MOCJIEA0BATENBHOCTH. CyMMuUpOBaHHE  TOCJEA0BATEIBHOCTEM. BeckoHeuno  yObIBaromas
reoMeTpuYecKas mporpeccus U ee cymma. [IpomsBogHas. IloHsATHE O TPOW3BOTHON (QYHKIUH, €€
TEOMETPUICCKUH 1 (HU3MIECKHI CMBICI. Y paBHEHHE KacaTelbHOU K rpaduky yHkmm. [IpomsBogHbie
CYMMBI, Pa3HOCTH, TNPOW3BEICHUS, YaCTHBIC. [IpOW3BOAHBIC OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.
[IprMeHeHME MPOU3BOMHONW K HCCIEAOBAHHIO (PYHKIHH M IOCTpOCHUIO TpadukoB. [IpomsBogHbIC
oOpaTHOW GYHKIMH M KOMMO3MLIMK (yHKUUH. [IpUMepbl HCIONB30BaHHS MNPOU3BOIHON ISt
HaxXOX/ICHUs HaWIydlllero peuleHus B I[PUKIAAHBIX 3a7adax. Bropas npousBogHas, ee
TEOMETPHUYCCKHUI 1 (pU3HUeCKuil cMbIci. HaxoxaeHne CKOpOCTH IS IpoIiecca, 3a1aHHOro (POpMYyIIoi
u rpadukom. [lepBooOpasHas u uHTerpai. [IpuMeHeHHe onpeIeeHHOro HHTEerpaia Uil HaXOXKISHHs
wIomaan KpuBoiduHeHHONW Tpanmenun. Popmyna Herorona—IJleiiOnuma. I[Ipumepsl npuMeHEHUS
WHTErpaia B (GPU3NKE ¥ TCOMETPHUH.

IIpakTnyeckas padora:

Pemenne 3asau Ha HaxXOXXIEHHE TOYEK OSKCTPEMyMa, HaWOOJBIIEr0 W HAWMEHBINETo 3HAYCHUH
¢ynkun.  Iloctpoenne rpadukoB ¢yHkumit. Pemenne 3amau Ha Tembl «llepBooOpasHasy,
«OmnpeneneHublii nHTErpan». Haxoxaenue mionia iy Gurypsl, orpaHMdeHHON rpadukaMu QyHKIUH
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CamocrosiTeabHas pagora: 2,5
Pemenne 3amau Ha HAXOXACHHE TOYEK OSKCTPEMyMa, HAaWOOJBIIETO W HAWMEHBINETO 3HAYCHUH
¢yakoun.  Tloctpoenme tpadukoB ¢yHkmmid. Pemmenme 3amau Ha Tembl  «llepBooOpazHasy,

«OmnpeneneHublil nHTErpany. HaxoxaeHue miomanu GUrypbl, orpaHnueHHON rpadukamMu GyHKIHH.

Hroro no pazgenam 5-9 6j0ka «MaTeMaTHKa»: ayUTOPHBIE 3AHATHSI 20

Hroro no pazgenam 5-9 6j0ka «MaTeMaTHKa»: CaMOCTOSITeIbHAsI padoTa 10

Oos3aTenbHas ayMTOpHas yueOHasi HATPy3Ka o0y4aronierocs 36

CamocrosTebHasi padoTa o0y4yaouerocs 18

MakcuMaJibHasi ydeOHAs Harpyska 54
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2.4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTH CTYJAEHTOB

Beenenune. UnopmanmnonHas 1esiTeJIbHOCTh YeJI0OBEKA

[Touck cxoACTBa M pa3nuyMs NPOTEKaHHs HH()OPMAIIMOHHBIX IPOLIECCOB Y YEIOBEKa, B
OMOJIOrMYECKUX, TEXHUUYECKUX U CcOLMalIbHbIX cucTemax. Knaccupukanus nHOpManoHHbIX
MponecCoB 110 MMPUHATOMY OCHOBAHHIO. BBIILCJIGHI/IG OCHOBHBIX I/IH(i)OpMaI_[I/IOHHbIX IMponeccCcoB B
peanbHbIX cuctemax. Kiaccudukanus HHGOPMALMOHHBIX MPOLECCOB IO IPUHATOMY
ocHOBaHMIO. Brasenue cucremoill 0a30BBIX 3HAHHMA, OTPAKAIOUIMX BKJIAJ HH()OPMATHUKU B
dopMHpoBaHHE COBpPEMEHHON Hay4yHOHl KapTuHbl Mwupa. MccinenoBanue ¢ MOMOLIbIO
UHPOPMALIMOHHBIX MOJENIeH CTPYKTyphl M TMOBEIEHHs OO0bEeKTa B COOTBETCTBUH C
IIOCTaBJIIEHHOW 3a7aueil. BpisBieHne mpobieM >KU3HEAEATEIbHOCTH YEeNOBEKa B YCIOBUSAX
UHPOPMALIMOHHON IMBHIM3AIlMM M OLEHKA MpeUlaraéMbIX MyTeHd UX pa3pemieHus.
Hcnonb3oBaHue CCbUIOK M LUTHUPOBAHHUA MCTOYHMKOB HH(popManuu. 3HaHHEe O0a30BBIX
NPUHIUIIOB OpraHu3anuu 1 (yHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTeil. BraneHnue Hopmamu
MH(POPMALMOHHOM 3TUKM U npaBa. CoOuto/ileHre NMPUHLMIOB obecreueHus] NHPOPMAaLMOHHON
0€30I1aCHOCTH, CIIOCOOOB M CPEACTB 00eCredeHus] HAJAEKHOTO (PYHKIIMOHUPOBAHHS CpPEACTB
HKT.

IIpeacraBienue u o0padoTka uHdopmannu. Peanusauus oCHOBHBIX MH(OPMALMOHHBIX
MPOLECCOB C MOMOIILI0 KOMIIBIOTEPOB

Onenka mHDOpPMAMKM C TO3HMIUNA €€ CBONCTB (JIOCTOBEPHOCTH, OOBEKTUBHOCTH, IOTHOTBI,
aKTyaJIbHOCTH U T. 1.). 3HaHHUE O AUCKpeTHOH (opme mpencraBienus uHpopmanuu. 3HaHHE
CIIoco00B KOJUPOBAHUS U JEKOAUpOBaHus HHPopMmaruu. [Ipeacrapnenue o poau nHGOpMauu
U CBSI3aHHBIX C HEH MPOIIECCOB B OKpY KarolieM Mupe. Biajenne KoMIbIOTepHBIMU CPECTBAMU
NPEICTABICHUS W aHajdu3a JIaHHBIX. YMEHHE OTIWYaTh IMPEACTaBICeHUE HHPOpPMAIUN B
pa3MYHBIX CHCTEMax CYHCIEHHUS. 3HAaHME MaTeMaTU4ecKuX OOBEKTOB HH(OPMATUKH.
[IpencraBieHne O MaTeMaTHYECKHX OOBEKTax WH(OPMATHKH, B TOM YHUCIIE O JIOTHYCCKHX
dopmynax. OmneHka W opraHuzanus HHQOpPMAIMH, B TOM YHCIE MOJIy4aeMOW U3 CpEACTB
MaccoBOi WH(OpPMAIUU, CBHJICTEIILCTB OYCBHJIIICB, WHTCPBBIO. YMEHHE aHATU3UPOBATH WU
COTIOCTABJISITh Pa3IMYHbIe HCTOUHUKH WH(OPMALIUH.

Apxurtektypa KoMnbloTepoB. KomnbloTepHble cern. be3onmacHocTb, rurmesa,
IProHOMHKA, pecypcocOepexenue. 3amura HHPOPMALU, AHTHBHPYCHAS 3a1ATA

YMeHue aHanu3upoBaTh KOMIIBIOTEP C€ TOYKM 3pEHMs] €JUHCTBA €ro ammnapaTHbIX H
IIPOIPaMMHBIX CPEACTB. YMEHHE aHAIM3UPOBATh YCTPOMCTBA KOMIIBIOTEPA C TOYKH 3pEHUS
OpraHM3aly MpoLEeayp BBOJA, XPaHEHHUs, OO0pabOTKH, Meperadyd, BbIBOJA HH(OpMAaLMH.
YMeHue onpenensTh CpeacTBa, HEOOXOJUMbIE JJIsi  OCYIIECTBICHUS HMH(OPMALMOHHBIX
IIPOLIECCOB MIPH PELLIEHUM 3a]1a4. Y MEHHE aHAJIM3UpOBaTh MHTEp(deiic MporpaMMHOro CpecTBa
C TO3UIUI HCHOJHMUTENS, €ro cpeibl (YHKIMOHUPOBAHUSA, CHCTEMBbl KOMaHJ U CHCTEMBI
OTKa30B. BplneneHne W  ompejeleHue Ha3HAUYEHUsS JJIEMEHTOB OKHA IMPOTPamMMBbl.
[IpencraBineHre O THUIONOTMM KOMIBIOTEPHBIX ceTe. OmnpeneneHue MTpPOrpaMMHOIO U
anmnapaTHOro odecrneyeHusl KOMIIbIOTEPHON CeTH. 3HaHUE BO3MOXKHOCTEH pa3rpaHUyeHUs MpaB
JocTyna B ceTb. Brnajenue 6a30BbIMM HaBBIKAMU M YMEHHUSIMH 110 COOJIFOJICHUIO TpeOOBaHMIA
TEXHUKH O€30MacHOCTH, THUTHEHBI M pPecypcocOepexeHus Mpu pabdoTe CcO CpeaCcTBaMHU
uHpopmarnzanuy. [ToHMMaHHEe OCHOB IMPAaBOBBIX ACIEKTOB MCIOJIB30BaHHUS KOMIIBIOTEPHBIX
nporpaMm u padbotsl B IHTepHeTe. Peanu3zamus aHTUBUPYCHOM 3aIIMTH KOMITBIOTEPA.

TexHoJIOruu co31aHUs U Peodpa3oBaHusi HHPOPMAIMOHHBIX 00HEKTOB

[IpencraBinenne o crnoco0ax XpaHeHUs W IpocTeinied o0paboTke AaHHBIX. Branenue
OCHOBHBIMHM CBEJICHMAMHU O 0a3axX IaHHBIX M CpeJCTBaX JOCTyNa K HUM; yMeHHe paboTarh C
HUMH. YMeHue pabotars ¢ Oubanorexkamu mporpamMm. OMBIT WCHOJIB30BAHUS KOMITBIOTEPHBIX
CPeACTB IMpEeJCTaBIeHUs M aHanu3a JaHHbIX. OcyliecTBieHne OOpabOTKU CTaTUCTHYECKOU
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uH(poOpMalliu C TMOMOIIbI0 KoMmibloTepa. [lonb3oBanue 0a3aMu JaHHBIX W CHPaBOYHBIMU
CUCTEMAaMHU.

TesleKOMMYHMKAIMOHHbIE TEXHOJIOTHH

[IpencraBieHne O TEXHUYECKUX M IPOrPAaMMHBIX CpPEACTBAaX TEIEKOMMYHHKAI[MOHHBIX
TEXHOJOrHi. 3HaHWe crmocoOoB monkmoueHuss kK cetu Muatepuer. IlpeacraBnenue o
KOMITBIOTEPHBIX CETAX U MX POJIM B COBpeMEHHOM Mupe. OnpeneneHne KIoueBbIX ciIoB, (ppa3s
JUIA  IIOHMCKa I/IH(bOpMaI_II/II/I. YMeHre WCIIONb30BaTh IIOYTOBBIC CCPBUCHI JIA HCpcaavdu
uHpopmauuu. OnpezneneHrne oOUMX IPUHIUIIOB pa3pabOTKU U (PYHKIIMOHUPOBAHUSI MHTEPHET-
npuioxeHuil. [Ipencrasnenue o cnocobax co3gaHusi U CONPOBOXKAeHUs caiTa. [Ipencrasienue
0 BO3MOXHOCTSIX CETEBOr0 MporpaMMHoro obecrnedenus. [lnanupoBanue MHIMBUAYAIBHOU U
KOJIJIEKTUBHOM ACATCIIBHOCTU C HCIIOJIb30BAHHUECM IMPOrpaMMHBIX HHCTPYMCHTOB HOAACPKKHU
yIpaBJIEHUS] MPOEKTOM. YMEHHE aHAJIU3UpPOBATH YCJIOBUS U BO3MOXHOCTH IPUMEHEHUS
HPOIrpaMMHOI0 CPEACTBA IJIs1 PEIICHUS TUIIOBBIX 3a1a4.

BBenenue. Pazpurue nousitus o yucie. Kopuu, crenenu, JJjorapupmsi

O3HaKkOMJICHHE C pOJIBIO MaTeMaTHKUM B HayKe, TEXHHUKE, SKOHOMHUKE, HH(OPMAIIMOHHBIX
TEXHOJIOTHSX U MPAKTUYECKOUN JeATeabHOCTH. O3HAKOMJIEHUE C LEISIMU U 33jauaMU U3yUYEHUs
MaTeMaTuku npu ocBoeHuu cnenuanpbHoctei CIIO. Boinonnenue apudmernyeckux neicTBUR
HAaJ YWCIaMH, cO4YeTas YCTHbIE U MHUChbMEHHBbIE MpHeMbl. HaxoxkneHue MpuOIMKEHHBIX
3HAQYCHUI BEIWYMH W TOTPEIIHOCTEH BBIYUCICHUN (aOCOMIOTHOM U OTHOCHUTEIHHOMN);
CpaBHEHME YHCJIOBBIX BbIpaxkeHHi. Haxoxnenue ommboK B MpeoOpa3oBaHUSIX U BBIUMCICHHSIX
(oTHOCHUTCS KO BCEM IYHKTaM Iporpammbl). O3HaKOMJIEHHE C IOHATHEM KOpHS N-il CTENeHH,
CBOMCTBAMM paJUKAIOB U IPAaBWJIAMU CpaBHEHUsI KOpHel. DopmynupoBaHUE ONpeaeieHus
KOpHS W CBOMCTB KOpHEW. BbluMClieHME M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE NPUKUIKU
3HaueHus: KopHs. [IpeoOpazoBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPAXKCHHUH, COJEpKaIINX
panukansl. BrimonHeHne pacueToB mo (GopMynaM, COAEPKAIIMM PaIUKabl, OCYIIECTBIISSA
HE0OXO0UMbIE MOJCTAHOBKU U IpeoOpazoBanus. OrnpenesaeHne paBHOCUIBHOCTH BBIPAKEHUH €
paaukanamu. PemieHue mppanuoHadbHBIX ypaBHEHUNH. O3HAKOMIIEHUE C MOHSATHEM CTEIEHU C
JEHCTBUTENIbHBIM — TOKa3zareneM. HaxoxaeHue 3HAYeHUM CTENEeHW, HUCHOJb3ysd IpH
HEO0OXOUMOCTH HMHCTPYMEHTaJbHbIE CPEJCTBA. 3alMChIBAHUE KOpPHSA N-H CTENEHU B BUJE
CTETIEHU C JpOOHBIM TIOKa3aTreneM M HaobopoT. dopMynupoBaHHE CBONCTB CTENEHEH.
Brluncnenue creneHe ¢ panMOHAIBHBIM II0KA3aTeleM, BBINOJIHEHUE NPUKUIKA 3HAYEHUS
CTENeHHU, cpaBHeHHEe cTeneHell. I[IpeoOpazoBaHMe 4YHCIOBBIX M OYKBEHHBIX BBIpaKEHUH,
COoIEpXKalllMX CTENEHW, NPUMEHSs CBOWCTBA. PelleHne NOKa3aTeIbHbIX YpPaBHEHUU.
O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IPU BBIYMCIECHUU CPEIHUX, JECICHUU
OTpe3Ka B «30JIOTOM CEYEHUW». PenieHue MNpUKIAIHBIX 334a4 Ha CJIOKHBIE IPOLEHTHI
[TpeoOpa3oBanue anredpandeckux BblpakeHUIl BbimonHeHHe MpeoOpa3oBaHU BhIpaKEHU,
npuMeHeHrue (opMyll, CBA3aHHBIX CO CBOWCTBaMHU cTeneHed u jorapudmon. Omnpenenenue
00J1aCTH IOMYCTUMBIX 3HAaYEHUH JIOrapu(pMHUUECKOro BelpaskeHus. Peenne gorapugMuaeckux
ypaBHEeHUH. PelieHne mnokasaTeNbHbIX M JIOTapU(PMHUECKUX YPaBHEHMH W HEPABEHCTB IO
W3BECTHBIM AJITOPUTMAM.

IlpsimMble M 1IocKOocTM B npocrpancrBe. MHororpannuku. Tenra W MOBEPXHOCTH
BpameHusi. U3mepenus B reomerpun. KoopamHaThI M BEKTOPHI

DopMynMpoOBKa NIPU3HAKOB B3aMMHOI'0O PACIIOJIOKEHUS NPAMBIX U IUIOCKOcTed. Pacno3HaBanue
Ha 4YCpTCKaX HW MOACIAX Pa3jIMYHbIX CJIYy4acB B3aMMHOI'0 pPaCIOJIOKCHHA TIIPAMBIX U
IJIOCKOCTEW, apryMEHTUPOBAHME CBOMX CYyxIAeHUU. DOpMyIMpOBaHHE  OIPENCIICHUN,
IIPU3HAKOB M CBOMCTB NapaJICNbHBIX W MNEPHEHAMKYJSAPHBIX IUIOCKOCTEH, IBYTPAaHHBIX H
JIMHEUHBIX YIII0B. BBINOJIHEHNWE IIOCTPOCHUS YIVIOB MEKIY NMPAMBIMHU, IIPSAMON U INIOCKOCTHIO,
MEXy IUIOCKOCTSIMU [0 ONHMCAHMIO W paclo3HaBaHHe UX Ha Mojensx. M3oOpaxeHue Ha
PUCYHKaXx M KOHCTPYMPOBAaHHE Ha MOJENAX INEPHEHAUKYJAPOB M HAKIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, MApPAJJIENbHBIX IJIOCKOCTEH, YIJIOB MEXAYy NPSIMOM U IUIOCKOCTbIO U 0OOCHOBaHHE
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IIOCTpOEHHUA. PemieHne 3agady Ha BBIUMCIEHHE TI'€OMETPUUYECKHUX BeauduH. OnucbiBaHUE
paccTOsHUA OT TOYKH [0 IJIOCKOCTH, OT NMPSAMOM O IJIOCKOCTH, MEKIY IUIOCKOCTSIMH, MEXKAY
CKPCLIMBAIOIIMMUCS TMPSAMBIMH, MEXJy IPOU3BOJIBHBIMA (UTypaMHd B IPOCTPAHCTBE.
OnpezneneHue U BBIYMCIEHUE PACCTOSHUM B mpocTpaHcTBe. lIpumeHeHue Gopmyn u TeopeM
IUIAHUMETPUM I pELIeHUs 3aJady. ApPryMEHTHPOBAaHHE CBOUX CYXKIACHMM O B3aMMHOM
pAcCIIOIOKEHUH MPOCTPAHCTBEHHBIX Guryp. OmnucaHue U XapakTepUCTUKA Pa3IMYHBIX BUI0B
MHOTOT'PaHHHUKOB, TIEPEUNCIICHUE UX IJIEMEHTOB M CBOMCTB. M300pakeHne MHOTOTPAaHHUKOB H
BBIIIOJIHEHUE IOCTPOCHHUS Ha H300paKE€HUSIX M MOJENAX MHOIOTPaHHUKOB. Bpruucienue
JMHEWHBIX DJIEMEHTOB M YIJIOB B INPOCTPAHCTBEHHBIX KOH(HUIypalHsx, apryMEHTUPOBAHUE
CBOUX CYXIEHHUH. XapaKTepUCTHKAa U M300pa)kKeHUE CEYEHHUs, pa3BEpPTKM MHOIOI'PAaHHHMKOB,
BBIUUCIICHHE IUIOMIAZeH moBepxHocTel. [locTpoeHne MmpocTemmx ceueHuid Ky0a, MPU3MBL,
nupamubl. Ilpumenenne (pakToB u cBepeHUM M3 IUIaHUMETpud. O3HAKOMIICHME C BUIAMHU
CUMMETPUN B TMPOCTPAHCTBE, (POPMYITHPOBAHUE OIPEACTCHUI M CBOWCTB. XapaKTEPUCTHKA
CUMMETPUN TEJI BpalllCHHs W MHOTOTpaHHUKOB. IIpyMMeHEHHME CBOMCTB CHMMETPUM IIpU
pemieHny  3amad.  Mcmomb3oBaHWMEe NPHOOPETEHHBIX 3HAHWM  JUIS  WCCICAOBAaHUS H
MOJICJIMPOBAHMsI HECTIOXKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJIHEHHE
PUCYHKOB IO yCIIOBHSM 3a1a4y. O3HaKOMJIEHHE C BUJAAMHU TeJl BpalleHus, (JOpMyIHpPOBaHUE UX
omnpencNeHud M CcBOMCTB. POpMyIUMpOBaHHE TEOPEM O CEYEHMM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTtenbHOW K cdepe. XapakTepuCcTHKa W H300paKeHUE TN BpalIeHUs, HX
pa3BepTKH, ceueHus. Perienne 3a1a4 Ha IOCTPOEHUE CEUEHUH, BBIYMCIIEHUE AJIMH, PACCTOSHUM,
yriaoB, Mmiomane. IIpoBeneHue [OKa3aTENBHBIX pACCYKICHHM IIpU pELICHUM 3a]ad.
[TpruMeHeHHEe CBOMCTB CUMMETPHH IIPU PELICHUH 3a/1a4 Ha Tesla BPaIleHUs, KOMOMHALUIO TeJl.
N300paxeHne OCHOBHBIX KpPYIJIBIX TE€1 M BBIIOJHEHUE PHCYHKa 110 YCIOBUIO 3ajayu.
O3HakoMJIEHHE C MOHATUSAMU IIJIOUIAU U 00beMa, aKCHOMaMH U cBolcTBamu. Pemienue 3agau
Ha BBIUMCIICHUE IUIOIAACH TUIOCKHX (UTYp C NMPUMEHEHHEM COOTBETCTBYIOMMX (opmyn u
¢bakToB U3 MmIaHUMeTpuu. V3yueHue TeopeM O BBIUYUCIEHHUH 00BEMOB IIPOCTPAHCTBEHHBIX TE,
pemieHre 3agad Ha TpUMEHEeHHue (GopMmyn BBIYHCICHHS 00BbeMOB. M3ydenue dopmyn s
BBIUMCJICHMSI IUIOLIAACH MMOBEPXHOCTE MHOTOTPAHHMKOB M TeJ BpalleHus. O3HaKOMIJICHHE C
METOZIOM BBIYMCIICHHUS IUIOMIAN TIOBEPXHOCTH cdephl. PemieHne 3amad Ha BBIYUCICHHE
ioniased IMOBEPXHOCTU IPOCTPAHCTBEHHBIX Tel. O3HAKOMIIEHHE C IIOHATHEM BEKTOpA.
W3yuyeHnne nekapTOBOM CHUCTEMBl KOOPAMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HaXO0XKICHHE KOOPAMHAT TOYEK. BBIYUCIIEHNE pacCTOSHUN
MEXIy TOYKaMH. [3ydeHne CBOMCTB BEKTOPHBIX BEIMYHH, IPABHUII Pa3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXO0XKACHUSA KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE, MPABUII
JIEHCTBHUM C BEKTOPAaMH, 3aJaHHBIMM KOOpAMHAaTaMH. [I[puMeHeHne Teoprun npy pereHuu 3aaad
Ha JEHUCTBHUA C BeKTOopaMu. M3ydeHue CKaJIApHOrO INPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs NMPSAMOM M IUIOCKOCTH. IIpuMeHeHue Teopuu npH pelieHuu 3aj1ad Ha JEHCTBHA C
BEKTOPaMHU, KOOPIAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYHUCICHUS BEIIMYUH YIJVIOB U
pacctossHui. O3HaKOMJIEHHME C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUM O B3aHMHOM
PaCIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEN € UCIIOIb30BAaHUEM BEKTOPOB.

OcHOBHbIE MOHATUS KOMOMHATOPUKH. JJIeMeHThI Teopuu BepositHocTell. [IpeacraBienne
AAHHBIX (TA0TUIbI, AIMATPAMMBI, IPaQUKH)

N3yuenne mnpaBuiia KOMOMHATOPUKH W TPUMEHEHHE TPH PEHICHUH KOMOWHATOPHBIX 3ajad.
Pemenne koMOMHATOPHBIX 3a7]a4 METOJIOM Tepedbopa U 1Mo MpaBuily yMHOKeHUs. O3HAKOMIICHHE
C TIOHSTUSIMH KOMOMHATOPUKU: PA3MEIICHUSIMHU, COUYECTAHUSIMHU, ITEPECTAHOBKAMH U (HOopMyIamMu
Uit uX BblYHcIeHus. OObACHEHHWE W TpUMEHEeHHe (GOopMyJ A BBIYHCICHUS pa3MEIICHHUI,
MEePECTAaHOBOK M COYETAaHWU Tpu pemeHun 3amad. O3HakomsieHne ¢ OnmHoMoM HproToHa U
TpeyroibHUKOM [lackans. Pemenue npakTuyeckux 3a1aud ¢ UCIOJIb30BaHUEM MOHSATUHN U MPaBUI
KOMOWHATOpHUKHU. M3ydeHne KIIacCHuecKoro OMpeeeHUs] BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TEOPEMBI O CyMME BEpOSATHOCTEM. PaccMoTpeHue npuUMEpOB BBIYMCIEHUS BEPOATHOCTEM.
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Pemenne 3amau Ha BBIUMCICHHE BEpOSTHOCTEH COOBITHI. O3HAKOMIICHHE C TPEICTaBICHUEM
YUCJIOBBIX JAHHBIX W WX XapaKTEpUCTHKaMU. PeleHne MpakTHYECKUX 3amad Ha oO0paboTKy
YUCJIOBBIX TAHHBIX, BBIYUCICHUE UX XaPAKTEPUCTUK.

OcHoBbl TpuroHoMerpun. ®yHKUNU U rpapuKu. YpaBHEeHNS] M1 HEPABEHCTBA

W3yyenue paauaHHOIO METOJAa U3MEPEHUs YIVIOB BPALLECHUS U UX CBA3U C I'PAJyCHOU MEPOMU.
N300pakeHre YIJIOB BpALIEHUS HAa OKPYXHOCTH, COOTHECEHHWE BEJIMYUHBI yIJIa C €ro
pacrionoxxeHrueM. POpMyIHpOBaHUE ONPECICHUI TPUTOHOMETPUYECKUX (PYHKIUI A7 YIIIOB
IIOBOPOTa U OCTPBIX YIVIOB HPSIMOYIOJIBHOTO TPEYrojbHMKA M OOBACHEHHE MX B3aUMOCBS3U
OcHOBHBIE TPUTOHOMETpUYECKUE TOXAecTBa [IpuMeHEHNE OCHOBHBIX TPUIOHOMETPUYECKUX
TOKAECTB [UIl BBIYUCICHUSA 3HAYEHUH TPUTOHOMETPUYECKMX (DYHKIMHA MO OJHOW M3 HHX.
IIpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUYECKUX BBbIpAXKEHUHU. l3yuyeHue OCHOBHBIX
dopMyn TpUrOHOMETpUHU: (QOPMYJIBI CIOXKEHHUS, YIBOECHUS, MPEoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUYECKUX (DYHKIMU B MIPOU3BEJCHHUE U TIPOU3BEACHUS B CyMMY U IIPUMEHEHHE MPH
BBIUMCJICHUM 3HAYEHUS TPUTOHOMETPHUYECKOTO BBIPAXKECHUA U ynpoleHus ero. O3HakomieHHne
CO CBOICTBaMM CHMMETPHUM TOYEK HAa €AMHUYHOW OKPYKHOCTH M IMPUMEHEHHUE UX JUISl BHIBOJA
dopmyn npusenenus Ilpocreiine TpuroHoMeTpuuecKue ypaBHEHUsI U HepaBeHCTBa Pemenue
1o ¢popMysaM U TPUTOHOMETPUUYECKOMY KPYTy IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH.
[TpuMeHeHne 0OLIMX METOAOB PELICHHs YpaBHEHUH (MIpUBeIeHHE K IUHEHHOMY, KBaJIpaTHOMY,
METO/]I Pa3I0KEHHUSI HA MHOYKUTEIIN, 3aMEHbI IIEPEMEHHOI) PU PELLIEHUU TPUTOHOMETPUUYECKUX
YPaBHEHHH. YMEHHME OTMEuYaThb Ha KpYre pElIeHHs MPOCTEHIIMX TPUTOHOMETPUUYECKUX
HEPaBEHCTB APKCHHYC, apKKOCUHYC, apKTaHI'eHC unciaa O3HaKOMJIEHHE C MTOHITHEM OOpaTHBIX
TPUrOHOMETpUUYEeCKMX  (QyHKuMHA. I3yueHue omnpeneneHuil apKcuHyca, apKKOCHHYCA,
apKTaHreHca uucia, (OpMyJIUPOBAaHHWE UX, H300paK€HUE HA EAUHUYHOM OKpYKHOCTH,
OpUMEHeHue INpHu pewmeHuu ypaBHeHUH. Dynkuuu. [loHsTHE O HempepbIBHOCTH (DYHKIMH
O3HaKOMJICHHE C MOHSTUEM NEPEMEHHOH, MpUMEpaMu 3aBUCHMOCTEH MEX1y MEepEMEHHBIMU.
O3HakoMmJIeHHE C TOHATHEM TIpaduKka, ONpeAeieHUE NPUHAAICKHOCTH TOYKH TIpaduky
¢ynkuuu. Omnpenenenne 1o ¢Gopmyie NPOCTEHIICH 3aBHCHMOCTH, BUAa ee rpaduka.
Beipaxxenue no ¢gopmyie oHON nepeMeHHo# uepe3 Apyrue. O3HaKOMIIEHHE C OIpeJleIeHuEM
dbyHKIIMH, PopMmynupoBanue ero. HaxokneHue oOnactu ompenesicHus U 00JacTH 3HAYCHUU
¢ynkuun CpoiictBa ¢dyHkiuu. ['padumueckas uHTepnperanus. [Ipumepbl QyHKIMOHAIBHBIX
3aBUCHUMOCTEHl B pealbHbIX Mporeccax U sABleHusAX O3HaKOMJIEHME C MpUMEpaMu
(YHKLIMOHAJIBHBIX 3aBUCHUMOCTEH B peajbHBIX MpoleccaXx M3 CMEXKHBIX JUCIUIUIUH.
O3HakOMJIEHHE C JIOKa3aTE€IbHBIMM PpACCYXJACHUSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW U
KBaJpaTUYHON (PYHKLMH, MPOBEACHNUE UCCIIEOBAHUS JIMHEHHOM, KyCOUHO-TMHEHHOM, ApOoOHO-
JUHEHMHON M KBaapaTH4HOM (yHKUMH, mocTpoeHue ux rpaduxoB. IloctpoeHune u uTeHue
rpa¢pukoB QyHkuuil. MccnenoBanue ¢yHkuuu. CocraBieHue BHIOB (YHKIHMH MO JaHHOMY
YCIIOBUIO, PELIEHUE 3a/1ad Ha dKCTpeMyM. BrimonHeHue npeoOpa3oBaHuil rpaduka QyHKIMH
OOpatnble ¢yHkuuu M3yueHue ™OHATUS OOpaTHOM (YHKLUH, ONpe/leleHue BHIA H
NOCTpoeHUE rpaduka oOpaTHOW (YHKIMH, HAXOXKJEHUE €€ 00JacTU ONpeNeleHUusl U 00JacTH
3HayeHui. [IpuMeHeHne cBocTB (PyHKIMI NpU MCCIeT0BaHUM YPaBHEHUI U PELICHUU 3ajad
Ha sKcTpeMyM. O3HaKOMJIEHUE C MOHATHEM CIOXHOW QyHKIMH CTeneHHble, 0Ka3aTeabHbIe,
JorapupMHUEcCKue M TpUTrOHOMeTpuueckue (yHKuu. OOpaTHbBIE TPUTOHOMETPUUECKHE
¢byHkuy Bprlunciaenue 3HaueHMH QYHKIMA 1O 3HaYeHUIO aprymeHta. OmnpexaeneHue
MOJIOKEHUS TOYKH Ha rpaduke Mo ee KoopAMHaTaM M HaoOopoT. Mcmosib3oBaHue CBOMCTB
GyHKIMA 11 CpaBHEHUsS 3HAUeHWM crereHed wu jorapudmoB. I[loctpoenme rtpadukos
CTETIEHHBIX M Jorapupmuyecknx (GyHkiuid. O3HaKOMIIEHHE C MPOCTEUIIMMHU CBEICHUSMHU O
KOpHSIX aire0panyecKkux ypaBHEHHM, TOHSATUSIMU UCCIEJOBaHMUS YpaBHEHHH M CHCTEM
ypaBHeHU. M3ydyeHne Teopuu paBHOCWIBHOCTH YpPAaBHEHMHM M ee nmpuMeHeHus. IloBropeHue
3allUCH PpEeUIeHMs] CTAaHAAPTHBIX YPAaBHEHMH, NpPUEMOB MpeoOpa3oBaHUs YpaBHEHHM i
CBEICHMsSI K CTaHAApTHOMY YpaBHEHHUIO. PellleHne palnuoHAIbHBIX, WPPALMOHAIBHBIX,
MIOKa3aTeJIbHBIX U TPUTOHOMETPUYECKHX YPABHEHUW M cHcTeM. Vcmonp30BaHHE CBOMCTB U
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rpa¢ukoB (QYHKUMH A pemieHus ypaBHeHUi. [IoBTOpeHHME OCHOBHBIX HPUEMOB PELICHHS
cucreM. PemieHue ypaBHEHHMH ¢ NPUMEHEHHMEM BCEX NMPHUEMOB (PA3JIOKEHUS HA MHOXKUTEIH,
BBEJICHUST HOBBIX HEHM3BECTHBIX, MOJCTAHOBKHM, Tpaduueckoro merona). Pemenwe cucrem
YPaBHEHUH € MPUMEHEHMEM pa3In4YHbIX crocoOoB. O3HaKOMJIEHHE C OOIIMMHU BONPOCAMU
peLICHUsT HEPaBEHCTB M HCIOJIb30BAHUE CBOMCTB W TpagukoB (YHKIMIA TpU pEHICHUH
HEPAaBEHCTB. PellleHne HEPAaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM pPa3IM4YHBIX
CIOCOO0O0B.

Havaja maTeMaTH4eCKOro aHaJIM3a

Os3HakoMmJIeHHE C TIOHATHEM YHCJIOBOM IOCIEJOBAaTEIbHOCTH, cloco0aMU €€ 3ajaHus,
BBIUNCICHUSAMHM €€ wWiIeHOB. (O3HAKOMIIEHHWE C MOHATHUEM IpeleNa I0CIeJ0BATEIbHOCTH.
O3HaKkOMJICHHE C BBIYHMCICHHEM CYMMBl OECKOHEYHOTO WYHCIOBOTO psjla Ha NpuMepe
BBIUUCIICHUS] CYMMbI OECKOHEUHO yObIBaIOLIEeH reoMeTpUIecKoi nporpeccuu. Pemenue 3aiad Ha
npuMeHeHne (GopMyNbl CyMMBI OECKOHEYHO YOBIBAIOLICH TI'e€OMETPUYECKOH MPOrpeccHH
IIponsBogHas m ee npuMmeHeHne O3HAKOMIIEHHE C IIOHATHEM IPOU3BONHOW. HM3ydeHue wu
dopMynupoBaHHE €€ MEXaHHYEeCKOTO M T'€OMETPUYECKOTO CMBICTA, H3YYEeHHE aIropuTMa
BBIUMCJICHUSI IIPOU3BOJHOM Ha IPUMEPE BBIYUCICHHUS MIHOBEHHOW CKOPOCTHM U YIJIOBOTO
koo dunmenTa kacareabHoi. CoCTaBleHHE YpaBHEHUsI KacaTelbHOH B 00IIeM BHJE. Y CBOCHUE
npaBui auddepeHnrpoBanus, TaOIULbl TPOU3BOJHBIX AJIEMEHTAPHBIX (YHKIUH, IpUMEHEHUE
i quddepeHnupoBanus GYHKIUH, COCTABICHUS ypaBHEHUS KacaTelbHOU. M3ydueHnue Teopem o
CBSI3U CBOMCTB (YHKIMH M TNPOMU3BOJHOM, (opmyinupoBka ux. IIpoBeneHue ¢ mnomoluibro
NPOM3BOIHON HCCIEOBaHUs (YHKUMH, 33JaHHOW (OpMYIOH. YCTaHOBIIEHHE CBSI3H CBOWCTB
(GyHKLIMU 1 POU3BOAHOM Mo ux rpadukam. [IpuMeHneHre Npou3BOIHON Ul pelIeHUs 3a/1a4 Ha
HaXO0XJ/EHWE HauOOJbIIEro, HAUMEHBIIErO0 3HAYEHUS M Ha HAXO0XAECHHE OHKCTpeMyMa
[TepBooOpaznass u wuHTerpanm O3HAKOMJIGHHE C IOHATHEM HHTErpajsa M IepBOOOpa3HOM.
W3yueHne mpaBuia BEIYHMCICHUS NEPBOOOpa3HOil U TeopeMbl Hptorona— JleiiOnuma. Pemenue
3ajJlay Ha CBSA3b IEPBOOOPA3HON M ee NMPOU3BOJHOM, BBIYMCICHHE MEPBOOOPA3HON NI AaHHOU
¢ynkunu. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpaANa I BBIYUCICHUS (PU3HMUECKUX BEITUYUH U
IUIOLIAACH.

3. YCJIOBUS PEAJIM3ALIUU PABOYEN ITPOT PAMMBbBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

Peanuszanus nporpammsel yueOHOTO npeaMera TpeOyeT HalIuyus:

- KabMHeTa /715 IPOBEJICHNS ayJUTOPHBIX 3aHATUH, 000PY10BaHHbII KOMIUIEKTOM
yaeOHOM MeOenn Ha 25 MOCagouHbIX MECT;

- JOCKHU JJIs1 3anKcy yuyeOHOM nHpOopMaLuu U CpeCcTB paboThl ¢ Hel (Men, TpsimKa JUis
CTHpaHUs C JI0CKH, MapKep, T.11.);

- KOMIUIEKT y4eOHO-HarIsIHbIX ocoouit «MaTtematuka, HHpopMaTHKay.

- TeXHHYeCKHe CpeIcTBa 00yYeHHs :
- MyJIbTUMEIUIHAsl YyCTAaHOBKA, SKpaH
- KOMITBIOTEPHI C JINLIEH3MOHHBIM [TPOrPAMMHBIM 00€CTIEYeHHUEM U BBIXOJIOM B ceTh MIHTepHET

3.2. UudopmanuonHoe odecriedyeHne 00yueHusl.
Ilepeyenb pekoMeHAyeMbIX YU4eOHBIX U3AHUH, HHTEPHET-PECypPCoOB, 10NOJTHUTEIbHOM
JINTepaTyphbl.

OCHOBHBIE HCTOYHUKHU:
1. bamvakos M. WM. Maremartuka: yd4eOHHUK IS CTYA. YUPSXKACHHH cpeln. mpod.
obpazoBanus. — M., 2018.
2. BbammakoB M.U. MaremaTuka: yaeOHHK IS CTY. YIPEXKICHUH cpell. mpod.
oOpazoBanus. —M.: U3natensctBo FOpaiit, 2020. ISBN 978 5-534-13751-4. Tekct
anexTponubii // DBC FOpaiit [caiit]. Ccbutka A 10CTyIIA:
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URL:https//urait.ru/bcode/469646; OO0 «tOpaiiT AkageMus», MPeI0CTABISIONINE JOCTYI K
y4eOHHMKaM 10 0011e00pa30BaTeIbHBIM U 001IeNPO(EeCCHOHATEHBIM AUCITUTUTHHAM
3. IIBetkoBa M. C., BemukoBuu JI. C. Undopmatunka u WKT: yueOHMK i cTyq.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2018.

Jlono/IHuTeIbHbIe HCTOYHUKH:

1. Amumos 1. A. u np. Maremaruka: anrebpa M Haudajga MaTeMAaTHYECKOIO aHaIM3a,
reomerpus. Anrebpa M Hayaja MaTeMaTH4eCcKoro aHanu3a (0a30BbIi M yriryOJIeHHBIN
ypoBHM).10—11 xmnaccel. — M., 2014.

2. Aranacsa JI. C., bByry3oB B. @., Kagomues C. b. u np. Maremaruka: anre6pa u Havaia
MaTteMaTHueckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblil 1 yrimyOneHHbIH ypoBHH). 10—11
Knaccel. — M., 2014,

3. BbammvakoB M. . MaremaTuka. 3agadyHuk: yued. MocoOue Uit CTyl. YIPEKACHUIN Cpel.
npod. o6pazoBanus. — M., 2014.
4. Komsirun FO. M., TkaueBa M. B, ®enepoBa H. E. u ap. Maremartuka: anreOpa u Havana

MaTeMaTHUYeCcKOro aHanuza. Aurebpa M Hayajla MaTreMaThyeckoro aHanu3a (0a3oBblii U
yrayonennsiit ypoan). 10 kimace / mox pen. A. b. XXwxkuenko. — M., 2014,
5. Komsrun 0. M., TkaueBa M. B., ®enepora H. E. u ap. Martemaruka: anrebpa u Hadasia
MaTeMaTU4YeCcKoro aHanu3a. Aunrebpa W Hayajla MareMaTuueckoro ananusa (0a3oBbIA U
yrayOnennsiii ypoBuu). 11 knace / mon pen. A. b. Xuxuenko. — M., 2014.

WHTepHeT-pecypchl:

1. www.fcior.edu.ru (MubOpMaLInOHHBIE, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MATCPUAIIBI)

2. www.school-collection.edu.ru (Egmnas kojutekumu H(POBBEIX  00pa30BaTEIbHBIX
pecypcoB)

3. www. intuit. ru/studies/courses (OTKpbITbIE HHTEpHET-KYpcbl «VHTyHT» 1O Kypcy
«upopmaruka).

4. www.lms.iite.unesco.org (OTkpbIThie 3neKTpoHHBIE Kypchl «MWUTO FHOHECKO» mno
UH(POPMALMOHHBIM TEXHOJIOTHSIM).

5. http://ru. iite. unesco. org/publications (OTkpsiTas snekrponHas Oubmmoreka «MUTO
FOHECKO» no KT B oOpa3oBanun).

6. www.megabook.ru (Merasuuukionenuss Kupuina m Medoaus, pasmenst «Hayka /
Maremaruka. Kubepnetrnka» u «Texnuka / Komnbtorepsl 1 UHTEpHETY).

7. www. ict. edu. ru (mopran «MHpOPMALMOHHO-KOMMYHHUKALIMOHHbIE TEXHOJOIUU B
00pa3oBaHUN).

8. www.digital-edu.ru (CnpaBounuk o0pa3oBarenbHbIX pecypcoB «Ilopran 1mdpoBoro
00pazoBaHUs).

9. www. window. edu. ru (EmuHoe okHO pgocTyma K 00pa3oBaTelbHBIM pecypcam
Poccuiickoit deneparun).

10. «OtkpeiThiii Oank 3amay EI'D mo wmartematmke» 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 1 OHEHKA PE3YJBbTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KOHTpOJ’[L H OI€éHKa pE3yJIbTaTOB OCBOCHUA y‘IGGHOFO npeaMeTa OCYIICCTBIACTCA
nmpenoaaBaTrCiceM B IIPOLECCE IMPOBEACHHA IMPAKTHUYCCKUX 3aHATHH U CaMOCTOSTCSIBbHBIX pa60T,

TCCTUPOBAHM, a4 TAKIKC BBIIIOJIHCHUS 06yT-IaIOH_II/IMI/ICSI WHIUBHUIYAJIbHBIX 3allaHI/If/'I.

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHNSs1, YCBOCHHbIE 3HAHWS)

®opMBbI M METOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yJabTaToB 00y4eHHsI

Ymenus:

MPOBOJIUTh TOXKJECTBEHHbIE MPEOOpa3oBaHUs
UpPpaLMOHATIBHBIX, MOKa3aTeNbHbIX,
norapu(MHUYECKUX U  TPUTOHOMETPUUYECKUX
BBIPAXKEHUI;

peliaTh uppalruoHalbHbIe, Jorapudmuueckue u

TPUTOHOMETPUUYECKHE ypaBHEHHUs u
HEPaBEHCTBA;

peliaTb CUCTEMbl ypaBHEHHMH H3yYEHHBIMU
METOIaMU;

CTpPOUTh TpaUKHU >JIEMEHTApHBIX (QYHKUIUN U
IIPOBOJIUTH npeoOpazoBaHus rpadukos,

UCIIOJIb3YS] U3YUYEHHBIE METO/BI;
IPUMEHSTH anmnapaT MaTeMaTH4YeCKOro aHajlu3a
K PEILLEHUIO 33/1a4;

IPUMEHATh OCHOBHBIE METOAbl TE€OMETPUU
(MpoeKTupoBaHUs, npeoOpa3oBaHuil,
BEKTOPHbIN, KOOPAMHATHBIN) K PELLIEHUIO 33/]1a4;
OIIepUpPOBATH pa3IMYHBIMU BHUJAMU
MH(OPMALIMOHHBIX OOBEKTOB, B TOM YHUCIE C

[IOMOIIBIO KOMITBIOTEPA, COOTHOCUTH
NOJYYCHHBIC  pE3yJabTaThl C  peaibHbIMHU
00BEKTAMH;

pacro3HaBaTh M OMHUCHIBATH WH(POPMAIMOHHBIE
MPOLECChl B COLMATBHBIX, OUONOTUYECKUX U
TEXHUYECKHX CUCTEMaX; MCIOIL30BaTh TOTOBEIC
WH(MOPMAILlMOHHBIE MOJETH, OIIEHWBAaTh HX
COOTBETCTBUE pEATbHOMY OOBEKTYy U ILETsIM
MOJICTTUPOBAHUS;

coOnrofaTh MpaBUiia TEXHUKH O€30MacHOCTH U
THTHECHUYECKUE pPEKOMEHTIalluu npu
ucnonb3zoBanuu cpeacts UKT;

OLICHUBATh JIOCTOBEPHOCTH uH(popmauu,
COMOCTABIISIS PAa3JIMUHbIE UICTOUYHUKHI
WUTIOCTPUPOBATh yueOHbIe paboThI c
UCIIONIb30BAaHUEM CPEJICTB  MH(OPMAIIMOHHBIX
TEXHOJIOTHH;  co3daBaTh  WH(OpPMAIMOHHBIC
OOBEKTHI CIIOKHOH CTPYKTYpBl, B TOM YHCIE
TUTIEPTEKCTOBBIE IOKYMEHTHI,

pocMaTpuBaTh, CO3/1aBaTh, PEJAKTHUPOBATH,
COXpaHATh 3amucH B 0a3ax MJaHHBIX, MOIy4YaTh
HEOoOXoauMYyI0  HMH(QOpPMAIMIO TI0  3ampocy
MOJIB30BaTEIS; HATJIAIHO MIPEICTABISITh
YUCJIOBBIE TOKa3aTelM W JUHAMHUKY UX

BHCAYAUTOPHAA CaMOCTOATCIIbHAA pa60Ta,

KOHTpONIbHast ~ padora, NPaKTUYECKHE
3aHATHSA

Ycrable HOpMBbI KOHTPOJIS:

- IMCKYCCHS;

- TUCIIYT,

- IPeHuUs 10 AOKJIaaaMm,

- MyOIMYHBIE BHICTYIUICHUS JTOKIaTYUKOB.
[TucbmenHbIe (OPMBI KOHTPOJIS:

- THACbMEHHAas KjaccHas paboTa 10
pPa3sHOYPOBHEBBIM 3a/laHUSIM TI0  KaXKA0H
U3Y4EHHOU TeME,

- IMCbMEHHas JoMaluHsAs pabora 10
Pa3HOYPOBHEBBIM 33/JIaHUSM IO  KaXJ0H
U3YYEHHOU TeMe;

- THUCbMEHHBIC JOKJIafbl, pedeparsl 1o
3aJJaHHBIM T€MaM.

YpoBeHb NHUCHbMEHHBIX 3aJaHul
(0O3HAaKOMMTENbHBIH, PENPOAYKTUBHBIH,
IPOAYKTHUBHBIN) BbIOMpaercs caMUM

y4amyMcsi, 4TO CIIOCOOCTBYET pa3BUTHIO
(YHKINY CAMOKOHTPOJISI U CAMOOLICHKH.

Kpurepun BBICTaBIEHUS  OLICHKH
COOTBCTCTBYIOT TpPEM YPOBHAM OCBOCHHA
o0yJaroIuMHUCs M3y4aeMoro marepuaiga H
MPEANOoaraloT HajJuuue y OO0ydJaromuxcs
CJICAYIOIIMX KOMITETeHIIUH]:

1 ypoBeHb — O3HAKOMHTEJbHBIH
(ypoBeHb BOCIIPOM3BE/IeHHUS),
COOTBETCTBYET OlICHKe
«YAOBJICTBOPUTEIbHO). Ha  nmanHOM
YpOBHE oOyuatormuecs JTOJKHBI
OpUEHTHpPOBAaThCA B MaTepuaie Kypca
HACTOJBKO, 4YTOOBI 3HATh U  yMETh

BOCITPOM3BECTH OCHOBHBIE (DAKTHI, COOBITHS,
SIBJICHUS, NPOLIECCHI, TEPMUHBI, MOHATHS, a
TakK€ WX OTJIMYHUTEIbHBIE CBOWCTBA H
XapaKTepHble NpU3HAKU. Takke Ha JTaHHOM
YPOBHE OCBOCHHS OO0YyYaromuecs JIOHKHBI
YMETh BOCIIPOM3BECTU coJiepyKaHue
OCHOBHBIX TEOpWUW, KOHLENIHM, HAYYHBIX
npobsieM M TOYEK 3pEHHUs, U3Yy4YaBIIUXCS B
Kypce, 6e3 yMeHHUs UX apryMeHTHPOBATh.

2 ypoBeHb — PpPenpoaAyKTHBHBII
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W3MEHEHUS C TIOMOIIBI0 TIPOrPaMM JEIOBOM

rpadukwy;,

UCTIONIB30BAaTh  IPHOOpPETEHHBIE  3HAHUS WU
YMEHUSI B TPAKTUYECKOH JEATETBbHOCTH U
NOBCETHEBHOM KM3HM Ui  3((HEKTHBHOTO
IPUMEHEHHS MH(POPMALIMOHHBIX
00pa3oBaTeNbHBIX ~ pPECypcoB B ydeOHOM

JeSITEIbHOCTH, B TOM YHCJIE CaMOOOpa30BaHUU;
OpHUEHTAINH B nH(GOPMaIIMOHHOM
IPOCTPaHCTBE, pabOThl ¢ PAaCHPOCTPAHEHHBIMU
ABTOMATU3UPOBAHHBIMU  HH(OPMALMOHHBIMU
CHCTEMaMH; aBTOMATH3AINH
KOMMYHHKAI[MOHHOM NeSITeNIbHOCTH;
COOIOZICHHS STUYECKUX U MPABOBBIX HOPM IPHU
padore ¢  wuHbopmarmer;  dPdexkTuBHON
OpTraHu3aIuu WHWBUIYAILHOTO
MH(OPMAILIMOHHOTO TPOCTPAHCTBA.
3HaHus:

TEMaTUYECKUI MaTepuall Kypca;
OCHOBHBIE TEXHOJIOTHH
penakTupoBaHus, O(GOPMIICHHUS, COXpaHEHUS,
nepenavn UH(OPMALIMOHHBIX 00BEKTOB
pa3IMYHOTO THMA C IOMOIIBIO COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB HH(GOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA;

Ha3HAaYeHHWe W  BUABl  MHPOPMAIMOHHBIX
MoOJIeNiel, ONMUCHIBAIONINX PeabHbIE OOBEKTHI U
MPOLIECCHI;

Ha3HAa4YCHHE U (PYHKIIUU ONEPAIIMOHHBIX CHCTEM
B pesympraTe  OcBOeHHS ~ mIpeaMmeTa Y
obOyuvaromierocss  GOPMUPYIOTCS  CIIEYIOIINE
o0mue komnerenunu (OK):

OK 10. MHcnonb3oBaTh yMeHHS M 3HAHUS

CO31aHusA,

6a30BbIX JUCLUIUINH benepaabHOrO
KOMIIOHEHTa cpeaHero (MOoJaHOro) oOIIero
o0pa3oBaHUs B npogeccnoHaIbHON

NESITEIbHOCTH (BCE CHEIUATIbHOCTH).

(ypoBeHb BApMATHUBHOCTH),
COOTBETCTBYHIOIIHUI OLleHKe «xopoio». Ha
JAHHOM ypOBHE OOyYarouiuecs: J1OJIKHBI
OpUEHTHpPOBATbCA B  MaTepuaie Kypca
HACTOJBKO, YTOOBI yMETh HE TOJBKO
BOCIIPOU3BOJUTh HMH(POPMAIMIO BCICI 3a
YUUTEJIEeM, HO U OCYIIECTBIATh JEHCTBUS MO
malloHy, a TakXke YMeTh BBIJCIATh
IPUYUHHO-CJIEICTBEHHYIO  CBSI3b  MEXKIY
00BbEKTaMH,  SIBICHHUAMH,  [pOIEcCaMH,
COOBITUSIMHM, JJISI  YEero  IOJIb30BAThCA
METOJIaMU  CPaBHUTEJIBHOTO aHajiu3a W
cuHTe3a. JlaHHBI ypOBEHb OBJAJCHUA
TaKXke mpeanoynaraeT (HOpMHUPOBaHHE Y
oOy4aroluxcsi  HaBBIKOB  BapHUaTHUBHBIX
NEHCTBUI B pamKax ImablioHa, 3aJaHHOM
CXEMBbI, apryMEHTHPOBaHHBIA BHIOOpP OJIHOM
U3 3aJaHHbIX MO3UIMH, TOYEK 3PEHUs,
TEOPH, KOHLIETIINMI, TUIIOTES.

3 ypoBeHb — NPOAYKTHBHBIH
(ypoBeHb TBOP4YeCTBa),
COOTBETCTBYIOIIMI OlleHKEe «OTJIHYHOM.
Ha nanHOM ypoBHE 00ydYaroImmecs TOJIKHBI
HE TOJBKO 3HATh M YMETh BOCIIPOM3BECTH
OCHOBHBIE TEPMHUHBI, MOHSITHUS, TEOPUH U
TOYKH  3pEHUsA, HE  TOJbKO  YMETh
JICTBOBATD IO IIA0JIOHY ¥ UMETh HABBIKH
BapUATUBHON JEATEIBHOCTH, HO JOJIKHBI

yMeETb CaMOCTOSITEIIEHO IPOBOJIUTH
aHAJIOTUH, NTAPAILIEIH, BBISBIATH IPHYHMHHO-
CIIE/ICTBEHHBIE CBSI3U MEXTY
pa3po3HEHHbIMH  (hakTaMu,  COOBITHUSAMH,
SABJICHUAMU, BJIaACTh METOdJaMU
CPAaBHUTEIBHOI'O  aHajM3a, CHCTEMHOIO
aHanM3a, W HAa WX OCHOBAaHUHM YMETh
¢dopmynMpoBaTh M apryMEHTHpPOBATh
COOCTBEHHYIO TOYKY 3pEHHS, IO3ULHIO,

KOHICIIHNIO, BEPCUIO.

5. METOAUMYECKHUE PEKOMEHJIAIINU 110 OPTAHU3ALIUA
CAMOCTOSITEJBHOMN PABOTHI CTYJEHTOB

CaMocrosTenbHas BHCAYAUTOpHAs pa60Ta CTYACHTOB BKIJIIOYAaCT B ceOs CJICAYIOIINC

(dbopMbI pabOTHI:

- MOATOTOBKA COOOIICHMIA, JOKIIAT0B, pedepaTos;

- BBIIIOJIHCHUEC Pa3HOYPOBHECBBIX JOMAalIHUX BallaHI/Iﬁ B paMKax TIIOATOTOBKHU K

KOHTPOJIbHBIM paboTaM.

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSAM (CEMHHApaM, TUCKYCCHSIM).

Kaxnas ¢opma camocTosATeNbHOW pabOThl CTYAEHTOB OIICHMBAETCS OTAEIBHO U
IpeJHa3HAYeHA JUIsl OTPaOOTKU PA3JIMYHBIX METOJIOB YCBOEGHHS U3y4aeMOro B Kypce MaTepuaa.
[TonroroBka coobOmeHuit  (HOKIanoB, pedepaToB) MpeAHA3HAYeHA IS PACHIMPEHHS
MH(OPMALIMOHHOTO TOJSI CTYACHTOB B paMKax H3ydyaeMo TeMbl, a Takke (OpMHUpOBaHUS Y
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CTYZICHTOB HaBBIKOB OTOOpa TJaBHOMW M BTOPOCTENEHHOW MH(pOpMAMUU MO paccMaTpUBAEMOM
npobiemMe, a TakKe HaBBIKOB CHUCTEMAaTH3aluM M30bITOYHON uH(opManuu. BeinonaHeHue
Pa3sHOYPOBHEBBIX JIOMALIHMX 33aJaHUW TpenHa3HaueHO A (OPMHUPOBAHHUA Yy CTYICHTOB
HAaBBIKOB BBICTPAMBAHMSI YETKOM CXEMBl OTBETA HAa BOIPOCHI PA3IIMYHOIO YPOBHS CJIOXKHOCTH, a
TaKke Ha (OPMHUPOBAHHUE y CTYJCHTOB OOBEKTHBHOTO MPEICTABICHUS O CTECIIEHH OBJAJCHUS U
YCBOGHHsS MMM HM3y4aeMOro MaTepuajga B JaHHBII MOMEHT BpeMEHHM. BrlnonHeHue
PEKOMEHIYEMBIX BapUaHTOB TECTOBBIX W PAa3HOYPOBHEBBIX 3aJaHUH TaKKe II03BOJISET
CTYJEHTaM JIy4Ylle IOATOTOBUTHCA K HWTOTOBOM NPOBEPKE MX 3HAHUU II0 U3YYCHHBIM TEMaM.
[TonroroBka K NpaKkTUYECKUM 3aHATUSAM (CEMHUHapaM M JUCKYCCHUSIM) IO3BOJISIET CTYAEHTaM
3aKpeNUTh HABBIKM KPUTHYECKOTO MBIIUICHHUsI NMpU paboTe CO CIPABOYHOM JMTepaTypoll u
UCTOYHUKAMU, U yIIIyOUTh 3HAHUSA IO KOHKPETHBIM TEMaM M3y4aeMOi yueOHOMN TUCIUITIIHHBI.

B momomp cTyaeHTaM Ul BBIIOJHEHUS 3aJaHUM pa3jM4YHBIX BUIOB IPEAJIAraeTcs
CIHCOK IPUMEPHBIX TEM JIJIsl TOKJIAZ0B U COOOIIEHUIT, TPOSKTOB.

CamocrostenbHas paboTa CTYJEHTOB 10 ydyeOHOMYy mpeamery «Marematuka W
uHpopMaTuka» B KoindecTBe 18 yacoB mpeacTaBisieT cOO0M 00s3aTEIbHYIO YacTh OCHOBHOU
npodeccuoHaIbHON 00pa30BaTeIbHON IPOrPaMMBI, BBIIOIHIEMYIO CTYIEHTOM BHE ayJAMTOPHBIX
3aHATHH B COOTBETCTBMM C 3a/laHUSAMHU IpernojaBaTens. Pe3ynbrar camocTtosTenbHOH padoTh
KOHTpoJMpyeTcs npenogasareneM. CamocTosTenbHas paboTa MOXKET BIITOJIHATHCS CTYIEHTOM B
YUTAIHHOM 3ajie OMOIIMOTEKH, B IOMAIIHUX YCJIOBHUAX, C UCIIOJIF30BAaHIUEM YICOHHKOB M JIPYTHX
UCTOYHHUKOB MH()OPMALIUH.

CamocrosTenpHas paboTa CTYIEHTOB JOJDKHA MOAKPEIUIATHCS yIeOHO-METOJMUECKUM H
UHPOPMALIMOHHBIM  OO€clieYeHUeM, BKIIOYAIOUIMM Y4E€OHMKH, M  y4eOHO-METOAUYECKHE
nocoous.

Jlig BHEayIMTOPHBIX 3aHATHH CTYACHTaM HapsAly C PELICHUEM 3aJad U BBIIOJHEHUS
NPaKTUYECKHUX 33JaHUH MOXKHO TPEJIOKUTH TEMBI HCCIICAOBATENILCKUAX U pedepaTHBHBIX padoT,
B KOTOPBIX BMECTO CEPHI OTAEIBHBIX MEJIKHUX 3a/ad U YNPaKHEHUU IIPeIaratoTcs CIHOKETHBIE
3a/1aHus, TPeOYIoIne JUIUTEIBHOW pabOThl B paMKax OJIHOM MaTeMaTHYEeCKOW CUTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHIMBHIYaJIbHBIMM 33aJaHUSIMHU, TaK U IPYNIIOBBIMU JUIsI COBMECTHOIO
BBITNIOJIHEHUSI UCCIIEI0BAHUS.

IIpumepHbIe TeMbl pedepaToB (A0KJIAA0B), HCCIAEI0BATENIbCKHX IPOECKTOB:
1.HenpepsiBHbIE qpo0u.
. IlpuMeHeHne CIOKHBIX MPOIEHTOB B SKOHOMUYECKUX pacueTax.
. IlapannenbHoe NPOEKTUPOBAHUE.
. CpenHue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHKE.
. BexkTopHOe 3a1aHuE NPSIMBIX U TIOCKOCTEH B IPOCTPAHCTBE.
. CnoxeHne rapMOHUYECKUX KOJICOaHUH.
. I'papuueckoe perienue ypaBHeHH 1 HEPAaBEHCTB.
. IlpaBuIIbHBIC U TIOTYTIPAaBMIIbHBIE MHOTOTPAaHHHUKH.
. Konnueckue ceueHus 1 X MpUMEHEHHE B TEXHHKE.
10. INonsiTie muddepeHImana u ero MPHIoKEHHS.
11. Cxembl OBTOPHBIX UCTIBITAHUN bepHyu.
12. UccnenoBanue ypaBHEHHH U HEPABCHCTB C TTaPAMETPOM.
13. Kostekuus CCbUIOK Ha 3JIEKTPOHHO-00pa30BaTeNbHbIE pECYPChl Ha caiiTe 00pa3oBaTeIbHON
OpraHu3aIiy 1Mo MPO(UIBHBIM HATIPABICHUSM TIOATOTOBKH.
14. Co3nanue cTpyKTyphl 6a3bl JaHHBIX OUOJIHMOTEKH.
15. Tect no npeameTam.
16. DnexrponHas OubIUOTEKA.
17. 3BykoBas 3anuCh.
18. XypHanbHas cTaThs.
19. BepHucax paboT Ha KOMIIBIOTEpE.
20. YpokK B IMCTaHIIMOHHOM OOYUYEHUH.

OO ~NO U, WN
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IIpuMepHbIe 3aJaHNS K IK3aMeHY !
1. 3apanue no unopmaruke:

3ajanue: CKONMMPOBATH TEKCT B HOBBIH JOKYMeHT, oTdopmarupoBath TekcT (1
ag3an — mpudt Times New Roman, kerabp — 14 myHKTOB, BbIpABHHBaHHE 10 IIMPHHE,
orctyn 1 crpoku — 1 cm; 2 a63am - mpudr Times New Roman, kerib — 12 mMyHKTOB,
BbIPABHMBAaHUE MO LEHTPY, oTcTyn 1 cTpokn — 1,25 cm, orcryn ot 1 ag3ana 6 MyHKTOB).
JlaTb 3arojioBOK — TMPONHCHLIMH OyKBaMH TMOJY:KMPHbIM HayepTaHHeM Ha3BaHHe
NPOU3BE/ICHUs], U3 KOTOPOI0 B3SIT OTPBIBOK, HA CJelyIouleil CTPOKe — CTPOYHbIMU OyKBaMu
noay:kupHbiM Kypcuom ®UO aBTopa tekcra. 3arosoBok - mpudt Times New Roman,
Keriib — 14 NyHKTOB, BHIDABHMBAHHE 110 LHEHTPY.

IponsuTIOCTPUPOBATH TEKCT.

JokyMeHT coxpaHuth B namke «Jk3ameH 20-21 rox», Ha3Banume ¢aiinia — OU,
oT/1ejeHHe.

«B Hauaze urJs, B 4Ype3BbIYAHO KaPKOE BpeMs, 110J] Beuep, OJUH MOJIOJIO0HN YEJIOBEK BBILIEN U3
CBOEH KaMOpKH, KOTOPYIO HAaHUMAJI OT >KHIIBIOB B C — M mepeylike, Ha YJIHIy U MEAJIEHHO, KaK
OBl B HEpELIMMOCTH, oTIpaBuiics kK K — Hy mocTy.
On Omaromony4Ho H30€THYN BCTpEYM C CBOCHO XO3sAiKoN Ha nectHuie. Kamopka ero
NPUXOMIIACH TI0J] CAMOIO KPOBJICH BBICOKOTO MATUATAXKHOTO JJOMA U 1Moxoauia Oosee Ha mKad,
yeM Ha KBapTupy. KBapTupHas e Xo3siika ero, y KOTopoil OH HAaHUMaJ 3Ty KaMOpKY ¢ 00e1oM
Y TIPUCITYTrOM, MOMEMANach OJHOIO JIECTHHUIIEH HUXE, B OTACIIBHOM KBAPTHUPE, U KAXKIbIA pa3,
IpU BBIXOJIE HA YIHUILy, €eMY HENPEMEHHO HaJ0 OBLIO MPOXOAUTh MHUMO XO3AWKHHOW KYyXHH,
MOYTH BCET/Ia HACTEKb OTBOPEHHOM HA JieCTHULY. W KaXXIbplil pa3 MOJIOJION YEJIOBEK, MPOXOIs
MHUMO, YyBCTBOBAJI KaK0e-TO OOJIE3HEHHOE M TPYCIIMBOE OIYIIEHHE, KOTOPOTO CTBIAWICA U OT
KoTOporo mopugiicsi. OH ObUT TOJDKEH KPYTroM X03HKe U OOSICS ¢ HEIO BCTPETUTHCS».
2. 3aganue mo MaTreMaTHKe:
be3 penlennsi BHINOJHAKTCS HOMepa 9, 11, 18, 20.
PaboTy Ha JMcTe MOANUCHIBaEM CJIeIYIOIIHMM 00pa3oM:
JK3aMeHallMOHHAas padoTa
o MareMaTuke U HHQpopMaTuKe
cryanentku/a 1@O/M3M/HXT/OCM...
®U B p.o.
Bapmuanr 1

29 (2 3)
1. Haiinute 3HaueHne Belpaxkenns /  \7 4/’
1 2 6
2. HaiiguTe 3HaYeHHE BBIPAKEHUS 0,87.57 '207.

3. B Hauane roaa uucno aboHeHToB TenedoHHOM kommanuu «Boctok» coctapisio 400 Thic.
YEJIOBEK, a B KOHIIE roja ux crano 480 Teic. yemoBek. Ha CKOJIBKO MPOILIEHTOB YBEIHMYMUIOCH 32
TOJl YMCTI0 a0OHEHTOB 3TOM KOMITaHUU?

4. CxopocTh KaMH (B M/C), TIaJAfOIIEro ¢ BHICOTHI h (B M), B MOMEHT yJapa O 3eMITF0 MOXKHO

Haiitn mo dopmyne ¥ = V28" Haijinure ckopocts (B M/C), ¢ KOTOPOH YAApUTCA O 3EMIIIO

KaMCHb, MaJarolIui C BBICOTHI 10 m. C‘lHTaﬁTe, 4TO YCKOpPCHHC CBO60,Z[HOFO NnaacHus g paBHO
2
9,8 M/c”.

3 NN
5. Haiimure 3HadueHne BeIpaKeHUs 3 :
6. CtoumocTh Mpoe3/ia B MapIIpyTHOM TakcH coctaBisieT 20 py6. Kakoe Hanbounbiiee 9ucio
MOE3/I0K MOYKHO OyZIeT COBEPIIUTh B 3TOM MapIHIpyTHOM Takcu Ha 150 py0., eciu 1ieHa mpoesa
cHusuTcs Ha 10%7?
7. HaiimuTe kKopens ypaaenns V13 +2x=5.
8. Jlerckasi Topka yKpeIjieHa BEPTUKAIBHBIM CTOJIOOM, PACIOIOKEHHBIM g
nocepearHe crmycka. Haiinure BbicoTy | 3TOTO cTONOA, ecnu BhicoTa h ropku /

/
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paBHa 3 meTpaM. OTBET aiiTe B METpax.

9. YcraHOBUTE COOTBETCTBHE MEXIY BEIMYMHAMM W UX BO3MOKHBIMH 3HAUEHUSIMH: K
KaX/IOMY 3JEMEHTY IEepBOro CTOJ0Ia MOAOCpUTE COOTBETCTBYIOIIMM 3JEMEHT W3 BTOPOTO
cronbua.

BEJIMYMHBI BO3MOXHbBIE 3HAUYEHU A
A) 00bEM BOJBI B A30BCKOM MOpE 1) 150 M
b) 00béMm simuka ¢ HHCTpyMEHTaMU 2)1n
B) 00B&M rpy30BOro 0TCEKa TPAHCIIOPTHOTO CAMOJIETA 3)76 n
I') 00bEM OYTBIITKH PACTUTEIBLHOTO Macia 4) 256 kM

B tabnuue nox xaxoil OyKBo#, COOTBETCTBYIOIIEH BEIHUNHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HAUYCHMUSI.

A b B I

10. U3 paifoHHOTO TIEHTPA B JICPEBHIO SKETHEBHO XOIUT aBTOOYC. BEposATHOCTH TOTO, 94TO B
MOHENIETbHUK B aBTOOyce okaxkercs Mmenblne 20 maccaxupos, paBHa 0,94. BeposTHOCTH TOTO,
YTO OKaXXeTCs MeHble 15 maccaxupos, paBHa 0,56.
Hailinure BeposITHOCTh TOTO, YTO YKCIIO MACCAKUPOB | 7

oyner ot 15 o 19. 6

11. Ha pucyHke >XUPHBIMH TOYKaMH IOKa3aHO | s
CyTOYHOE KOJUYECTBO OCAJKOB, BBINMAJABIIUX B |4 YA\ /
Kazanu ¢ 3 mo 15 depans 1909 roma. Ilo | A 7 /
TOPU30HTAIM  YKa3bIBAIOTCA 4YHUCJIAa MecAla, M0 |2 AR 7 A
BEPTUKAIM — KOJIUYECTBO OCAJKOB, BHINABIIMX B |1

COOTBETCTBYIOLIMIA J€Hb, B Mwummerpax. s | ¢
HarJIJHOCTHU XUPHBIE TOUKH HA PUCYHKE COCINHEHBI
auHuel. OnpenenuTe o pucyHKy, Kakoro 4uciia BIEpBbIE BINAJIO0 5 MUJITUMETPOB OCAIKOB.

12. IlyremecTBeHHUK U3 MOCKBBI XOYET IOCETUTh 4YEThIpe ropoja 30J0TOr0 KOJbIa
Poccun: Bnanumup, SApocnasnb, Cy3nans U PoctoB. TypareHTCTBO mpenjaraeT MapuipyTsl €
MOCEIIEHUEM HEKOTOPBIX TOPOA0B 30JI0TOr0 Kojblia. CBEJIEHHS O CTOMMOCTH OUJIETOB M COCTaBe
MapuIpYTOB MPECTABIEHBI B TAOJIHUIIE.

3 4 5 3 7 g 9 o 11 1z 13 115

Homep mapumpyra IMocemaemsblie ropoga Croumocts (pyo0.)
1 Cysnanb, SIpociasis, Braaumup 3900
2 PocroB, Biagumup 2400
3 SApocnasie, Biaguvup 2100
4 Cy3nanb 1650
5 Poctos, Cy3nans 2700
6 SApocnasne, PocToB 2350

Kakue wmapmpyTsl [o/KeH BbIOpaTh IMYTEIIECTBEHHUK, YTOOBI
noOBIBaTh BO BCEX YETHIPEX TOPOJIAX U 3aTPATUTh HA BCE TIOE3IKU MEHEe
5000 py6neit? B oTrBeTe ykaxkute pOBHO OAMH HAOOp MapiipyToB 0Oe3
po0esIoB, 3aMATHIX U IPYTUX JTOTIOJHUTEIbHBIX CHMBOJIOB.

13. lansl Be KpYXKKW TWIMHApPUYECKO ¢dopwmbl. IlepBas kpyxkka
HWKE BTOPOM B YETHIPE pa3a, a BTOpas B IIOJITOPA pa3a Mmupe neppoil. Bo

CKOJIBKO pa3 00beM MepBOil KpYKKU MeHbIlIe 00beMa BTOPOi?



14. Ha pUCYHKE n300pakEH rpaduk HEKOTOPOH
o Ly Sl
byt y=f(x). Dysius Flx) = -2+ 2% — 105x 3
¢byakuu. Haiigure miuomanb 3aKpameHHol GUryps.
15. Octpeie yribl IPSMOYTOJIBHOTO TPEYrOJbHHUKA PaBHBI 62° U C

28°. Haiigute yron Mexjay BBICOTOM M MEJAMAHOW, MPOBEAEHHBIMHU U3
BEPIIMHBI IpsiMoro yria. OTBeT naiiTe B rpaaycax.

16. O0bém koHyca paBeH 32. UYepe3 cepelnHy BBICOTHI KOHYyca
NpoBE/IeHa IUIOCKOCTh, MapajuielibHas ocHoBaHWIO. Haiinute o0BEM 4 ' B
KOHYCa, 0TCEKaeMOT0 OT JAaHHOTO KOHYca MPOBEAEHHOM MIIOCKOCTBIO.

17. Ha xoopauHaTHOW mpsiMoii otmeueHbl Touku A, B, C,uD.

— OJHa u3 nepB006p A3HbIX

YMCJIO M U3BECTHO, YTO OHO PaBHO 2
A B & D

I 'I 1= | I I
-3 -2 -1 0 1 2
YCTaHOBUTE COOTBETCTBHE MEXY YKa3aHHBIMU TOYKAaMH M YMCIIAaMHU M3 MPAaBOTO CTOJIOIA,

KOTOPBIC UM COOTBCTCTBYIOT.

w -

TOYKH YUCTIA
A)A 1) 2m—>5
b)B m
B)C RO
D 3) m
1
4 m

B tabnuie nox kaxaoi OyKBOM yKakUTe COOTBETCTBYIOIIUNA HOMED.

A b B I

18. M3BecTHO, 4TO BCE HIYKH — PBIOBI, TaK)KE€ M3BECTHO, YTO BCE PHIOBI IJIABAIOT B BOJE.
TroneHp TOXe IUIaBaeT B BoJe. BriOepute yTBepKAECHHUS, KOTOPBIE CIEAYIOT U3 MPUBEAEHHBIX
JTAHHBIX.

1) Bce Tronenn — pbiObI

2) Ecnu ’KMBOTHOE HE IIJIaBa€T, TO 3TO HE TIOJICHb

3) Bce miyku miiaBaioT B BOJie

4) Ecnu »KUBOTHOE IJIABA€T B BOJIE, TO OHO JINOO pbIOa, TUOO TIOJICHD
B orBere ykaxure HOMepa BBIOpaHHBIX YTBEp:KJIEHHH Oe3 mpoOenoB, 3amsAThIX U APYrHX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

19. Beiuepkaure B uucne 123456 tpu mmdpsl Tak, yTOOBl HOJy4MBIIEECS TPEX3HAUHOE
YHCIIO IeIWIIOCh Ha 27. B 0TBeTe yKakUTe MOJIyUHBILEECs YUCIIO.

20. I[IpssMOyroapbHUK  pa3OMT  HA  4YeThlpe  MEHBUIMX  MPSMOYTOJbHHKA  JABYMS
NpSIMOJIMHENMHBIMU pa3pe3amu. [lnomaau Tpéx U3 HUX, HAYMHASL C JIEBOTO BEPXHETO U Jajiee Mo
4acoBOil cTpelike, paBHbl 18, 15 u 20. Haligute muomans 4eTBEPTOro NpsIMOYroJIbHUKA.

18 15
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