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1. MACIHIOPT IPOT'PAMMBI YUEBHOM JUCHUIIJINHBI

1.1. O0JsiacTh NPUMEHEHUs] NPOrPAMMbI

IIporpamma qucuuruimael - OJ1.01.03  Martematuka U uH(OpMaTHKa
npeiHa3HaYeHa Il U3ydeHus: OOLIECTBO3HAHMS B  NpodeccHOHaTbHBIX
oOpazoBarenbubix opranuzauusx CIIO, peanusyronux o00pa3oBaTeNbHYIO
porpaMmy cpeaHero oomiero oOpa3oBaHUsi B IMpejesiax OCBOCHHUS OCHOBHOMU
npodeccuoHanbHol obpazoBarenbHoi mporpammbl CIIO (OITOIT CIIO) na 6aze
OCHOBHOT0 00111er0 00pa30BaHus MpPHU MOJATOTOBKE CHEIIMATMCTOB CPEAHETO 3BEHA.

[Iporpamma yue6Hoi gucrumuinasl OJ1.01.03 Marematuka u nHpopMaTrka
paszpaborana Ha ocHoBe TpeboBanuit ®I'OC CIIO, npenbsaBiasieMbIX K CTPYKTYpE,
CONIEpP)KaHUI0O M pe3yJbTaTaM OCBOEHHUS 001meo0pa3oBaTebHON — yueOHOU
muctumnael OJ1.01.03 MaTtemaTtuka u naopmaTtuka B yactu peanusanuu OI'OC
COO B mpenenax OCBOEHHS OCHOBHOH MpodeccHOoHaIbHOW 00pa3oBaTEIbHON
nporpammel CITO (OIIOIT CIIO) nHa 6a3e ocHOBHOro oOIIero oOpa3oBaHUs C
yuetoM TpeboBanuii DPI'OC kK monyyaemMoll CHENUAIbHOCTH  CPEIHETO
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

[Tporpamma yue6Ho# nuctummummabl OJ[.01.03 Martemartuka u uapopmaTuka
SIBJIIETCSI YaCThI0 OCHOBHOW MpodecCHOHANbHONW 00pa30BaTeIbHON MPOTpaMMBbl B
cootBetrcTBUHU ¢ PI'OC CIIO no crenuaibHOCTIM:

51.02.01 HaponHoe Xyn0KeCTBEHHOE TBOPYECTBO (110 BUAAM);
53.02.08 My3bIkabHOE 3BYKOONIEPATOPCKOE MAaCTEPCTRO.

1.2. MecTto yueOHOH nucuuiuiaiabl B cTpykrype IIICC3
VYuebnas mucuumimHa OJ[.01.03 Marematnka u uH(OpMaTHUKa SBISIETCS
y4eOHON JUCIUILTUHON 00111e00pa30BaTeIbHOTO Y4eOHOTO IUKIIA.

1.3. leau 1 3a1a4n TUCHUILIUHBI,
TPeOOBaHUSA K Pe3yJbTATAM OCBOEHH S JUCHUILTHHBI
Pabouas mnporpamma aucuurmmael OJ1.01.03. Marematuka u uHpOpMaTHKA
OPHEHTUPOBAaHA HA JOCTUKEHUE CIEAYIOIINX HeJaeH:

e (opmupoBanue y oOydarouuxcsi MpeaCcTaBICHUNA O poJid MHDOPMATUKHA U
uH(pOpMaIIMOHHO-KOMMYHUKaMOHHBIX TexHonoruii (MKT) B coBpemenHom
oOmiecTBe, MOHMMAaHHE OCHOB TIPAaBOBBIX AaCHEKTOB MCIIOJIb30BAHMS
KOMITBIOTEPHBIX MIPOrpaMM U padboThl B IHTEpHETE;

e (QopmupoBanue y 0O0y4aroOIIUXCS YMEHHMA OCYIIECTBISATh TOUCK U
UCIOJIb30BaHUEe  uHGpopmanuu, HeoOxoaumon it 3(P(HEKTUBHOTO
BBINIOJIHEHUSA  MPO(PECCHOHANBHBIX  33Jad, NPO(EeCcCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHSL;

e (opmupoBaHue y o0OydyalOIMUXCSd YMEHHM MPUMEHSATh, aHAIU3UPOBATH,
npeoOpa3oBbIBaTh WH(OPMAIMOHHBIE MOJEIH peaJbHBIX OOBEKTOB U
npoueccos, ucronbs3ys npu 3tom MKT, B ToM ynciie npu u3ydeHun Ipyrux
JTUCLUILINH,



® pa3BUTHE Y O0YYAIOUIUXCS MO3HABATEIIbHBIX HHTEPECOB, MHTEIUICKTYaIbHbIX
U TBOPYECKUX CIOCOOHOCTEH MyTeM OCBOCHHSI U HMCIOJIb30BaHUS METOOB
unpopmaruku u cpencrs MKT npu wu3ydeHun pa3iuyHbIX YUeOHBIX
IPEAMETOB;

e rmpuobOpeTeHrne OOYYaIOIMMUCS OIbITA WCIOJIB30BaHUA HH(POPMAIIMOHHBIX
TEXHOJIOTUA B  WHAWBUIYAIbHOW W  KOJUIGKTUBHOM  y4yeOHOW U
IO03HABATEJILHOM, B TOM YHUCJIE TPOEKTHOM, NEATEILHOCTH;

e npuodOpeTeHue oOy4JaromuMucs 3HaAHUU ATUYECKUX aCIleKTOB
MH()OPMAIIMOHHOW AEATETLHOCTH U WH(OPMALIMOHHBIX KOMMYHUKAIUH B
I00aJbHBIX CETSIX; OCO3HAHHE OTBETCTBEHHOCTHU JIIOJIEH, BOBJICUCHHBIX B
CO3/IaHHUE€ U UCIOJIb30BaHNE UH(GOPMAIIMOHHBIX CUCTEM, PACIPOCTPAHEHUE U
UCIOJIb30BaHUE UH(pOpMAIINH;

e BiajeHne MHGOPMAIMOHHON KYyJIBTYPOW, CIOCOOHOCTHIO aHAIM3UPOBATH U
OIlCHMBATh  MHPOPMAIMIO C  HCIOJb30BaHUEM  WH(MOPMAIMOHHO-
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH,  CpPEICTB  OOpa3oBaTECNbHBIX U
COIMATIbHBIX KOMMYHHUKAIIUI;

e o0ecrneueHre CHOPMUPOBAHHOCTH  MPEACTABICHUM O  COIMATBHBIX,
KYJbTYPHBIX U UCTOPUYECKHUX (PAaKTOpax CTAaHOBJICHUS MATEMATHKHU;

e obOecnieueHre cPOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTeMaTUYECKOr0 MBIIIJIEHNUS;

e oOecnieueHne C(HOPMUPOBAHHOCTH YMEHHUM MTPUMEHSThH TOJyUYCHHBIC 3HAHUS
P PEIICHUU PA3IUYHBIX 3a/1a4;

e o0ecrneueHre cPOPMUPOBAHHOCTH MPEJCTABICHUI 0 MaTEMATUKE KaK 4acTH
00I11IeueIOBEYECKON  KYJBTYpPhl,  YHUBEPCAJIBHOM  S3bIKE  HAyKH,
MO3BOJIAIOIIEM OMUCHIBATh U U3y4aTh PeaibHbIC MPOLIECCHI U SIBICHUS.

B pe3ynbraTe 0CBOEHUS NUCHUIUIMHBI O0YYaIOUIUICs TOJKEH 3HATh:
3.1. TemaTtnueckuii Marepuan Kypca;
3.2. OCHOBHBIEC TEXHOJIOTHH CO3JaHUs, pEAAKTUPOBAHUS, O)OPMIICHUS,
COXpaHeHwus, nepeayn HH(POPMAIIMOHHBIX POLECCOB PA3IMYHBIX TUIIOB C
MOMOILBIO COBPEMEHHBIX MPOTPAMMHBIX CPEJCTB UH()OPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTH;
3.3. Ha3nauenue u BHUJIbI MHOOPMAIIMOHHBIX MOJEJIEH, ONMUCHIBAIOIINX pPEalbHbIC
OOBEKTHI U IPOLIECCHI;
3.4. Ha3naueHus U pyHKIIMM ONEPALUOHHBIX CUCTEM;
3.5. 3HaueHMEe MaTEMaTUYECKOM HAayKHM I pEIleHUs 3a7ad, BO3ZHUKAKOUIUX B
TEOPHUH U NIPAKTHKE;
3.6. IlIupoTy M OrpaHUYEHHOCTb IPUMEHEHHS MATEMaTUYECKUX METOJOB K
aHaJIM3y U UCCIIE0BAaHUIO IIPOLIECCOB U SBJICHUH B IPUPOJIE U OOILECTBE;
3.7. 3HaueHue NPAKTUKH U BOIPOCOB, BO3HUKAIOIIMX B CaMOl MaTeMaTHKe, JJIs
(dbopMupOBaHUs U Pa3BUTHS MATEMAaTUYECKOW HAYKU;



3.8. Unen pacmmpeHus YUCIOBBIX MHOXECTB KaK CIOC00a MOCTPOSHUS HOBOTO
MaTeMaTU4YECKOro amnmapara g pelIeHus NPAKTUYECKMX 3alad U BHYTPEHHMX
3a/1a4 MaTeMaTUKH;

3.9. 3nayeHue wuaed, METOJOB U PE3YyJIbTATOB ajireOpbl U MaTEMaTUYECKOIO
aHaJIu3a IS MOCTPOCHUS MOJENEN PEAIbHBIX MMPOLECCOB U CUTYALINM;

3.10. BO3M0»XHOCTH T€OMETPUH [IJIs1 ONIMCAHUS CBOWCTB PEAIbHBIX ITPEAMETOB U UX
B3aMMHOT'0 PACHOJIOKEHNUS,

3.11. YHuBepcanbHbIil XapakTep 3aKOHOB JOTUKU MaTEMAaTHUUYECKUX PaCCyKIACHUM,
UX MPUMEHUMOCTD B Pa3IUYHBIX 00JIACTIX YEJIOBEUECKOU JIeATeNbHOCTH;

3.12. Paznuune TpeGoBaHUM, MPEABIABISIEMBIX K JI0KA3aTEIHCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLMAIBHO-DKOHOMUYECKUX M T'yMaHUTapHbIX HayKaX, Ha
MPaKTHUKE;

3.13. Pomp akcuomMaTMKM B  MaTE€MAaTHKE; BO3MOXXHOCTb  IIOCTPOCHUS
MAaTeMaTH4YECKUX TEOPUH HAa AKCMOMATUYECKOW OCHOBE; 3HAYEHUE AKCHOMATHKHU
JUISL IpyTUX 0o0JacTeil 3HaHUA U JUISl IPAKTUKU;

3.14. BepoOATHOCTHBIM XapakTep Pa3JIMYHBIX MPOIECCOB M 3aKOHOMEPHOCTEU
OKpY>Karolero Mupa.

B pe3ynbTaTe 0CBOCHUS TUCUUIITUHBI 00YUYaIOMIUNACS 0JIKEH YMETh:
V.1. IlpoBoauth  TOXIECTBEHHbIE  MpeoOpa3OBaHUS  HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKHUX BBIPAKECHHUI;
V.2. Pemars wuppanuoHaibHble, JorapupmMuueckue Hu TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA; PEIIATh CUCTEMbl YPABHEHHUI N3yYEHHBIMU METO/IAMM;
V.3. Ctpouts rpaduku sneMeHTapHbIX (PYHKIUNA U TPOBOJAUTH MPEeoOpa3zoBaHUs
rpaduKOB, UCHOJIB3YS U3YUEHHbIE METObI;
VY .4. IlpumenATh annapaT MaTeMaTHYECKOr0 aHAIN3a K PELICHUIO 3a/ad4;
V.5. IlpumeHsATH  OCHOBHBIE  METOJIBI  IeoMeTpuH  (IPOEKTUPOBAHMS,
npeoOpazoBaHnii, BEKTOPHBIN, KOOPJUHATHBIN) K PEHICHUIO 33/1a4;
V.6. OnepupoBaTh pa3IUYHBIMU BUAAMU WH()OPMAIIMOHHBIX OOBEKTOB, B TOM
YUCJI€ C [OMOINbI0 KOMIBIOTEPA, COOTHOCUThH TIIOJIYYEHHBbIE PE3yJIbTaThl C
pearbHBIMU O0BEKTaMU;
V¥.7. Pacnio3HaBaTh M OINUCHIBaTH MH(OPMAIMOHHBIE MPOLECCHl B COLUAIBHBIX,
OMOJIOTUYECKUX U TEXHUYECKUX CUCTEMAX;
V.8. Hcnonb3oBaTh TroTOBbIE HWHGOPMAIIMOHHBIE MOJENH, OICHUBATh HX
COOTBETCTBHUE peallbHOMY OOBEKTY U LIEJISIM MOJICIUPOBAHUS;
¥.9. OueHuBath JOCTOBEPHOCTh HMHGOPMAIIMK, COTOCTABIAS  Pa3IUYHBIC
VCTOYHHKH;
V¥.10. MHnmoctpupoBaTh ydeOHble paOOTBl € HCHOJIb30BAaHUEM CPENCTB
UH(POPMAIIMOHHBIX TEXHOIOTHIA;
VY.11. Co3naBath HHPOPMAIIMOHHBIE OOBEKTHI CIOXKHOU CTPYKTYpPBI, B TOM YHUCIIE
TUIEPTEKCTOBBIE TOKYMEHTHI;
V.12. IlpocmarpuBath, CO3/1aBaTh, PEIAKTHUPOBATh, COXPAHATH 3amucu B 0a3zax
JAHHBIX, MOJy4aTh HEOOX0 UMY HHGOPMAIIKIO TI0 3aMPOCY MOJb30BaTENS;



V.13. HarnsgHo npeAcTaBisiTh YUCIOBBIEC MTOKA3aTENN U TUHAMUKY UX U3MECHEHHUS
C TIOMOIILI0 POTPAMM JIETOBOM TpaduKu;
V.14. CoOmronath TmpaBWia TEXHUKM O€30MACHOCTM U TUTHMEHUYECKUE
pPEKOMEH AN npu HCIIOJIb30BaHUM CpEICTB uH(pOpMaIIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosoruit (MKT).

Pabouast mporpamma 00111€00pa3oBaTeIbHON TUCHUILTUHBI «MaTtemaTuka u
uHdopMmaTHKa» Tpu3BaHa cPOpMUpOBATH Yy CTyAEHTa Ccleayloume oommue
KOMIIeTeHIINH:

OK 10. HMcnonp3oBaTh yMeHUS M 3HaHUSA 0a30BBIX AUCHUILIMH (eaeparbHOTO
KOMIIOHEHTa CpeaHero (mojaHoro) obmiero oOpa3oBaHus B MPOGECCHOHAITBHOU
NEATEIIbHOCTH.

OcBoenue coaepkaHusi y4yeOHOM  gucuuiuiuHbl  «MaremaTuka U
nHpopMaTHKa»  OOECIeYMBAET  JIOCTHXKCHHE  CTYACHTAMH  CIEAYIOIINX
pE3yIbTaTOB:

* TNYHOCTHBIX:

c(hOpMUPOBAHHOCTh NPEACTABICHUN O MaTEeMaTHKE KaK YHHUBEpPCaIbHOM
S3bIKE HAYKH, CPEICTBE MOJICIMPOBAHUS SBJIICHUN U MPOIECCOB, UIEAX U METOAAX
MaTEeMaTUKH;

NOHMMaHUE  3HAYUMOCTHM  MaTEeMaTUKH Il  HAYyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIIGHUS K MaTEeMaTHKE KaK K 4YacTu
o0II[eyesioBeuecko  KyJbTyphl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSA
MaTEeMaTUKH, SBOJIOIMEH MAaTEMAaTUIECKUX UJICH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMHUYECKON KYJIBTYPBI, KPDHTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM
TSt Oy ytiel mpohecCHOHATBHOM AESITEIbHOCTH, JUTSl TIPOJOJKEHUST 00pa30oBaHuUs
U CaMOOOpa30BaHMUS;

OBJIAJICHUEC MAaTEeMaTUYCCKUMU 3HAHUSAMH M YMEHUSMH, HEOOXOIUMBIMHU B
MOBCEAHEBHON  JKM3HHU, JJII OCBOCHHS CMEXKHBIX E€CTECTBEHHO-HAYUYHBIX
JUCUUIUIMH W JUCHMIUIMH TpO(PECCUOHATIBHOTO IMKJIa, ISl  TOJy4YeHUs
oOpa3oBaHUsI B 00JacTAX, HE TPeOYyIOUUX YIIyOJICeHHONM MaTreMaTH4ecKOon
MOJTOTOBKU;

FOTOBHOCTh M CIHOCOOHOCTH K  OOpa3oBaHHMIO, B TOM  YHUCIE
caM000pa30BaHUI0, HAa TPOTSIKEHUU BCEU >KMU3HHU; CO3HATEIHHOE OTHOIICHHE K
HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCIEUIHOW NpodecCHOHANbHOU U
0OIIECTBEHHOM JIEATENHLHOCTH;

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOATENBHONW TBOPYECKOH W
OTBETCTBEHHOU JIESITEILHOCTH;

TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0Opa3oBaTenbHOM,  OOLIECTBEHHO  MOJIE3HOH,  y4eOHO-HCCIIeI0BaTEIbCKOH,
MIPOCKTHOM M JPYTUX BUIAX ACSITCIBHOCTH;



OTHOIIEHUE K MPOPECCUOHATHHON AEATEITLHOCTH KaK BO3MOKHOCTH Y9aCTHS
B pENICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIECHAIIMOHATHHBIX
npo0Jiem;

YyBCTBO TOPJAOCTH M YBAKCHHUS K HMCTOPHUH PA3BUTHS U JOCTHKCHUSIM
OTCUECTBCHHOW WH(POPMATHKA B MHPOBOH HMHIYCTPUH HH(DOPMAIMOHHBIX
TEXHOJIOTUH;

OCO3HAHME CBOETO MecTa B MH()OPMAIIMOHHOM OOIIECTBE;

TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIIBHOM U OTBETCTBEHHOMU
TBOPYECKOU NeSATeLHOCTH c UCITOJIb30BaHUEM uH(pOopMaIMoOHHO-
KOMMYHUKAIITMOHHBIX TE€XHOJIOTH;

YMEHHUE WCMOJb30BaTh JOCTIKEHUS COBPEMEHHOW WH(OpPMATUKH IS
MOBBIIMICHUS COOCTBEHHOTO HMHTEIUIEKTYaJbHOTO pa3BUTHS B  BBHIOpAHHOU
po(eCcCHOHANBHON NIeITeTbHOCTH, CAMOCTOSITEILHO (OPMUPOBATH HOBBIE IS
ce0s 3HaHUSA B NMPOPECCUOHANBHOW OOJACTH, UCIONB3YS ISl 3TOrO JOCTYIHbBIE
WCTOYHUKHU MHPOPMAIIHH;

YMEHHUE BBICTPAaWBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHUS B KOMaHIHOM
paboTe 1Mo penIeHuIo 00IUX 3a/1a4, B TOM YHCIIE C UCITOIh30BAaHUEM COBPEMEHHBIX
CPENICTB CETEBBIX KOMMYHHUKAIIHIA;

YMEHHE YIPABJISATH CBOCH IMO3HABATEIHHON JESATEILHOCTHIO, MPOBOJUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUS, B TOM YHCIIE C
WCIIOJIb30BaHUEM COBPEMEHHBIX JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

yMEHUE  BBIOMpaTh TPaMOTHOE  TIOBEJIEHHWE TP  HCIOJIH30BAHHUH
Pa3HOOOpa3HBIX CPEACTB MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Kak
B NMPO(ECCHOHAIBHOM JICSITEIIFHOCTH, TaK U B OBITY;

TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUS U MOBBIIICHUIO KBATM(DUKAIIUY B
n30paHHOW TPO(hEeCCHOHATBHOW NEATeTHbHOCTH Ha OCHOBE PAa3BUTHUSA JIMIHBIX
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX KOMIICTCHITHH;

* METaNpPeIMETHBIX:

YMEHUE CAMOCTOSITEIBHO ONPENENsITh LETU JEATeIbHOCTH U COCTaBIIATH
MJIaHbl  JIEATEIbHOCTH; CaMOCTOATEIBHO OCYIIECTBISATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JESATEIbHOCTD;, HCIIOJIB30BAaTh BCE BO3MOXKHBIE PECypChbl s
JOCTIKEHUSI TIOCTABJICHHBIX 1EJed U peaju3alid IUIAHOB JICSITENbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

yMEHUE TPOIYKTUBHO OOIATECA U B3aUMOJCHCTBOBAaTH B IpoIlecCe
COBMECTHON  JCSATENbHOCTH, VYYHUTHIBATH TMO3UIUU  JPYTUX  YYaCTHUKOB
nesTenbHOCTH, 3O ()EKTUBHO pa3peniaTh KOH(PIUKTHL;

BJIaJICHUE HaBbIKAMU I[103HABATENIbHOM, Y4eOHO-UCCIEA0BATEIIbCKON W
MPOCKTHOM JCSATEIHHOCTH, HABBIKAMU pa3pelieHus] MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a0ad,
MPUMEHEHUIO PA3INIHBIX METO/IOB ITO3HAHUS,

FOTOBHOCTh W CHOCOOHOCTh K CAMOCTOSITENIbHOM HMH(OpMAIIMOHHO-
MO3HABATEILHOMN JEATEILHOCTH, BKIIIOUAs YMECHUE OPHEHTHPOBATHCS B PA3IMYHBIX



UCTOYHHUKAX WHPOPMANHMK, KPUTHYCCKH OICHUBATh W HWHTEPIPETHPOBATH
uHGOPMAITHIO, TIOTYYaEMYI0 U3 PA3THYHBIX HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEJCTBAMHU: YMEHHE SICHO, JIOTUMHO W TOYHO
U3JIaraTb CBOIO TOYKY 3PEHUSI, UCTI0JIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPEJICTBA;

BJIQJICHUE HaBBIKAMHU I[I03HABAaTEJIIbHOM peduieKCUM KaK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HX PpE3YJIbTaTOB U
OCHOBaHM, IPaHUI] CBOETO 3HAHUS W HE3HAHMsI, HOBBIX [MO3HABATENIbHBIX 3a7a4 U
CPEICTB JIJISl UX IOCTHKCHUS;

EJIeYCTPEMIICHHOCTD B TIOMCKAX M MPUHSTHH PELIEHUH, COOOPa3uTEIbHOCTD
U UHTYUIUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TMPEJCTABICHUMN; CIOCOOHOCTH
BOCIIPUHUMATh KPAaCOTY U TAPMOHUIO MUPA;

YMEHUE OMPEENSITh IEJIM, COCTABIAThH ITJIaHbl MEATEIbHOCTH U ONPEACNIATh
CpeACTBa, HEOOXOIUMBIC JIJISl UX peaIU3alllH;

UCIIOIb30BAaHUE PA3IMYHBIX BHUJOB I103HABATEIbHOW JESTEIBHOCTU IS
penieHnsi WHOOPMAITMOHHBIX 3a/1ad, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS
(HabnrofieHus, OMKUCAHUs, U3MEPEHUS, SKCIIEPUMEHTA) JJIsI OpraHu3aluu y4eOHO-
HCCIEN0BATEIIbCKOM U NPOEKTHOW  JEATEIbHOCTA C  HCIOJIb30BAHUEM
nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

UCIIOJIb30BAaHUE PA3IUYHBIX HHOOPMAIMOHHBIX OOBEKTOB, C KOTOPBIMH
BO3HMKAET HEOOXOJUMOCTh CTalKUBaThCid B mpodeccuoHaabHOl cdepe B
U3YYEHUH SIBJICHUHN U MPOIECCOB;

UCIIOJIb30BAaHUE PA3IUYHBIX HCTOYHHKOB HWH(OpMAIMKA, B TOM YHCIIE
AJIEKTPOHHBIX OMONMOTEK, YMEHHWE KPUTUYECKU OIEHWBATh U WHTEPIPETHPOBATH
uH(OPMAITNIO, TOTYyYaeMyI0 M3 Pa3IMYHbIX UCTOYHHUKOB, B TOM YHCJE U3 CETU
WNuTtepHerT;

YMEHUE AaHAIM3UPOBaTh MW TPEICTABIATh WHPOPMAIUIO, JaHHYIO B
AJIEKTPOHHBIX (popMaTax Ha KOMIBIOTEPE B PA3TMYHBIX BUIAX;

YMEHUE WCIOJb30BaTh CPEACTBA HWH(OOPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OpPTaHU3aIIMOHHBIX
3aJlad ¢ coOmroJieHneM TpeOOBaHUM HSPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMPaBOBBIX U ITHUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€30MaCHOCTH;

yMEHUE MyOJIIMYHO MPEACTABIIATh PE3yJIbTaThl COOCTBEHHOTO MCCIIEI0BAHMS,
BECTU JIMCKYCCHUM, JIOCTYIIHO W TapMOHHMYHO COYeTas cojepkaHue U (HOpMbl
peACTaBIsAEMOM uHdopMauu cpencTBamMu UH(OPMAITMOHHBIX u
KOMMYHHUKAIITMOHHBIX TEXHOJIOTHII;

* IPEAMETHBIX:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKE KAaK YacTH MHUPOBOU
KyJbTYypbl M MECTE€ MATEeMaTUKH B COBPEMEHHOM IMBWIM3ALMH, CIOCO0aX
ONMCAHUSA SIBJICHUM PEAJTbHOTO MUPA HA MATEMAaTHUYECKOM SI3BIKE;

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM O MAaTEeMaTUYECKUX TMOHATUIX Kak
BAKHEUIIINX MaTEMATHYECKUX MOJENAX, IMO3BOJSIONIMX ONUCHIBATH U HM3y4aTh



pasHble TPOLECCHl WU SIBJICHHS; IMOHMMAHHE BO3MOXKHOCTH AKCHOMATHYECKOIO
IIOCTPOEHHS] MATEMATUYECKUX TEOPHIL;

BJIaJICHUE METOJIaMU JI0Ka3aTeJIbCTB M aJITOPUTMOB PEUICHUS, YMEHUE HX
MPUMEHSATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOJ€ PEIICHHUS 33/1a4;

BJIQJICHUE CTaHJAPTHBIMU TpUEMaMU  PEIICHHUS  pallMOHAJIbHBIX U
UPpPALMOHAIBHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN
Y HEPABEHCTB, NX CHUCTEM; MCIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B
TOM YHUCJE JJIsl TTOMCKA MYTH PELICHHUS] U WUIKOCTPALUUU PELICHUS] YPaBHEHUU U
HEPaBEHCTB;

c(hOpMHUPOBAHHOCTH MpEeACTaBICHUM 00 OCHOBHBIX HNOHSATHUSIX
MaTeMaTUYECKOr0 aHaJI3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTepU30BaTh
noBefieHuEe (YHKIHM, HCIOJb30BaHUE TMOJYYCHHBIX 3HAHUN JUIsl OMHCAHUS U
aHalln3a PeallbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHU TMOHATHSMU O IUIOCKMX U MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (hUrypax, X OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMerpuyeckue (GUrypbl Ha 4epTekax, MOJCISAX W B pPEaTbHOM
MHUPE;

MPUMEHEHUE W3YUYCHHBIX CBOMCTB reoMeTpUYecKuX (Guryp u Gopmyin s
pelIeHns TeOMETPUYECKUX 3a7a4 U 3a]1a4 C PAKTHUYECKUM COJIEPKAHUEM;

c(hOpMHUPOBAHHOCTh MPEACTaBICHUN O TMpoleccax U SIBICHUSIX, UMEIOUIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJTbHOM MHpE,
OCHOBHBIX TOHSATHUAX DJIEMEHTAPHOM TEOPUU BEPOATHOCTEW; YMEHUW HAXOIWUTH U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIINX MPAKTUYECKHUX
CUTYyallUsIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYailHBIX BEJINYUH;

BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MpPOrpamMm
IIPY PELICHUU 3a/a4;

c(hOPMHUPOBAHHOCTh  TPEACTABICHHUH O  ponmu  WHPOPMAUA |
WH(OPMAITMOHHBIX TPOIECCOB B OKPYIKAIOIIEM MHPE;

BJIaJICHUE HABBIKAMU AJITOPUTMUYECKOTO MBIIIUICHUSI U TIOHUMAaHUE METOJIOB
dbopMaIbHOTO  ONMHMCAHUS  AJTOPUTMOB,  BIIAJICHME  3HAHUEM  OCHOBHBIX
AITOPUTMUYECKUX KOHCTPYKIIUM, YMEHUE aHATU3UPOBATH AT OPUTMBI;

UCIIOJIb30BAHUE TOTOBBIX MPHUKIAAHBIX KOMIBIOTEPHBIX MPOrpaMM IO
npoHITI0 MOATOTOBKH;

BJIaJICHUE CIOCOOAMM MPEACTABJICHUS, XpaHEHUSI U 0OpaOOTKM JaHHBIX Ha
KOMIIBIOTEPE;

BJIQJICHNE KOMITBIOTEPHBIMU CPEICTBAMU NIPEACTABICHUS U aHAJIN3a TaHHBIX
B DJICKTPOHHBIX TaOJINIIAX;

c(hOpPMHUPOBAHHOCTh TIPEACTABICHUM O 0a3ax JaHHBIX W TPOCTEUIIUX
CpEeACTBax yIpaBJiCHUS UMHU;

c(hOpPMHUPOBAHHOCTh TPEACTABICHUH O KOMIIBIOTEPHO-MATEeMATHUYECKUX
MOJENIAX ¥ HEOOXOIMMOCTH aHaIM3a COOTBETCTBHUS MOJETU M MOJEITUPYEMOTO
o0bekTa (Tpoiiecca);
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cOpMUPOBAHHOCTh ©0a30BBIX HABBIKOB M YMEHHUHA 1O COOJIOACHHIO
TpeOOBaHMI TEXHUKH OE30MaCHOCTH, TUTUCHBI M PECYpCOCOepeKeHUs Ipu padboTe
CO cpeAcTBaMU MH(OpMaATU3ALINH;

NOHMMaHHWE OCHOB IPABOBBIX ACIEKTOB HCIOJIB30BAHUSA KOMITBIOTEPHBIX
porpamMM M mpas AOCTYMA K MI00aTbHBIM HH()OPMAIIMOHHBIM CEPBHUCAM;

IpPUMEHEHUE Ha MPAKTUKE CPEJCTB 3aIIUThl MH(GOPMAIIMK OT BPEIOHOCHBIX
nporpamm, COOJIIOICHHE MpaBUJl JIMYHOM O€30MacHOCTH M 3TUKM B pabore ¢
uH(popmalmeit u cpeacTBaMu KOMMyHUKalui B UuTepHere.

1.4. PekomeHayemMoe KOJIN4YECTBO YACOB HA OCBOCHHE NPHMMEPHOil POrpaMMbl

Y4eOHOM JUCHUIINHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuaromerocs - 102 yaca, B ToM 4ucie:
00s3aTeNTbHOM ayIUTOPHOM y4eOHOI Harpy3Kku o0ydaromerocs - 68 4acos;
CaMOCTOSITENIbHOM paboThl 0OyyJaromerocs - 34 yaca.

2. CTPYKTYPA U COAEP)KAHUE YUEBHOU JUCHUITINHBI
2.1. O0masi XxapaKTepUCTUKA YUeOHOM M CIUTIIMHBI

VYuebnas muctummHa OJ[.01.03 Marematnka u uH(OpPMATHUKA SBISIETCS
dbyHnameHTabHONM  001Ie00pa30BaTEIbHON  JTUCHUIUIMHOM CO  CIJIOKUBIIHUMCS
YCTOMYUBBIM  COJIEp)KaHHMEM U OOmUMU  TpeOOBaHUAMH K  IOATOTOBKE
oOyuatomuxcsi. Ho oHON U3 XapaKTepUCTHK COBPEMEHHOI'O OOILECTBa SIBJISIETCA
UCIOJIb30BaHUE WH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHH BO BCEX
chepax Ku3HEAEITeNbHOCTU 4YesoBeka. [loaromy mepen oOpazoBaHueMm, B TOM
qucie npodeccuoHaNbHBIM, CTOUT mpobiema ¢GopMupoBaHUs WH(OOPMALMOHHON
KOMIIETEHTHOCTH CIEUHMaIiuCcTa (CIMOCOOHOCTH WHAMBHAA peIIaTh Yy4eOHBIE,
OBITOBBIC, TTPOQECCUOHANIBHBIEC 33/1aud C HUCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX U
KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH), oOecreynBaroIien ero
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TpyAa.

I[Ipu ocBoenun cnenuanbHocTedt CIIO  rymanutapHoro mnpodus
npodeccuoHanbHOro oopazoanus yueoHas nucuuruimHa O/1.01.03 MaTtemartuka u
uHpopmaTuka wuszydaercs Ha ©0a3zoBom ypoBHe @PI'OC cpennero oOiero
00pa3oBaHUs.

OTO BBIpaXaeTcss B  COJAEpKaHMM OOyYeHHs, KOJIMYECTBE 4YacoB,
BBIICNIIEMBIX HA M3Y4YEHHE OTACNIBbHBIX TEM IMPOTPAMMBbI, TIYOHMHY MX OCBOEHUS
CTyJIeHTaMH, O0BEME M XapaKTepe MPAKTUUECKUX 3aHSATUH, BUIaX BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOTHI CTYIEHTOB.

VYuebnasa aucuurmiinaa MaremaTuka U nH(QOpMaTHUKa BKIIOYAET CIEAYIOLINE
pas3aensl:

» «MudopmanrionHas AesTEILHOCTh YEJIOBEKa

» «CpenctBa HHGOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

* «TexHonoruu co3nanus U npeoOpa3oBaHUsI HHPOPMALIMOHHBIX 0OBEKTOBY
* «TenekoMMyHUKAIIMOHHBIE TEXHOJIOTUN
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» «Pa3Burne nousTusa o uncie. Kopau, crenenu u gorapupmuny;

* «Ipsmble u mIOCKOCTH B TmpocTpaHcTBe. KoopAWMHATBI U BEKTOPHI.
MHOrorpaHHUKYU U KPYTJIbIE TEay;

* «KoMOuHatopuka. DJIEMEHThl TEOPUU BEPOATHOCTEM M MaTeMaTH4YECKOU
CTaTUCTUKNY;

* «OcHOBbl TpuroHomeTpuu. @DyHKUUU U TpaduKkd. YpaBHEHUS U
HEPABEHCTBAY;

* «Hauana maTeMaTHYECKOTO aHAIH3a.

N3yuenune yuebHol nucumminabl MareMatuka u iHpopMaTuka Ha 0a30BOM
YpOBHE MpeycMaTpUBAET OCBOCHHE YUeOHOT0 MaTepHraia BCEMU 00Yy4arOIUMUCS,
KOT'/Ia B OCHOBHOM IITKOJIE 0000IIAETCS U CHCTEeMAaTH3UpyeTcsl YUeOHbIH MaTepHal
B IEISIX KOMIUIEKCHOTO TMPOJBIDKCHHS CTYJCHTOB B JajbHEHINedl y4ueOHOU
nestenbHOCTH. OCco00€ BHUMAHWE MPU ITOM YJEISETCS HM3YYCHHUIO TMPAKTHKO-
OpUEHTHUPOBAHHOTO Y4eOHOTO MaTepuaia, CIOCOOCTBYIOMIETO (POPMUPOBAHUIO Y
CTyJACHTOB  OOIlIed  KOMIETEHTHOCTH, TOTOBHOCTH K  KOMIUIEKCHOMY
WCIIO0JIb30BaHUI0 HHCTPYMEHTOB MH(POPMAIIMOHHOM €SI TEHHOCTH.

OcBoenue  yueOHOM  gucuumauHel  WMubopmaTuka,  yuuTHIBarOIIEH
cnenupuxky ocBauBaembix npodeccuit CIIO wu cneumansHocteit  CIIO,
npeanoiaraetT yriayOJeHHOe U3yUeHHEe OTAENbHBIX TeM, aKTHUBHOE MCIIOJIb30BAHUE
paznuuHbix cpeactB UKT, yBenndueHne npakTHYECKUX 3aHITHH, pa3IMuHbIX BUIOB
CaMOCTOSATENIbHOM padoOThl, HANpaBICHHBIX Ha MOATOTOBKY OOYyYalolUXCs K
npo¢eCCHOHAIILHON JIeATeIbHOCTH ¢ ucnoiib3oBanuem MKT.

[Ipy  opraHuMzanuu  OPAKTUYECKUX  3aHITUA W BHEAYAUTOPHOMU
CaMOCTOSTENIbHON pabOThl HEOOXOANMMO AKIICHTHPOBATh BHUMAHUE O0YyYarOIIMXCs
Ha Toucke MHGOpMAIMK B CpEACTBax maccmenna, MHTepHeTe, B yueOHOU u
CHEIUATBLHON JIUTEPAType C COOTBETCTBYIOIMHUM O(POPMIICHUEM U MPEICTABICHUEM
pe3ynbTaToB. JTO CHOCOOCTBYeT (OPMHPOBAHHIO Yy CTYJACHTOB YMEHHUU
CaMOCTOSITENIbHO U U30UPaTEIbHO MIPUMEHSTH PAa3IMYHbIE TPOrPAMMHBIE CPECTBA
HUKT, a Takxke JONOJHUTENbHOE LHUPPOBOE 000pynOBaHHE (IPUHTEPHI,
rpaduyeckue IUIaHIIEThl, HUGPOBBIE KaMepbl, CKAaHEPbl U [p.), MOJIb30BATHCA
KOMILUIEKCHBIMHU CTIOcOo0aMu 00pabOoTKHU U TIpeAoCcTaBIeHUS UHPOPMAIIUH.

OCHOBHBIM BH/IOM 3aHSITHH 110 Y4COHON TUCIUTUIMHE SBJISIOTCS TEOPETHUCCKUEC
U TpakThyeckue 3aHsATHs. Llenb TeopeTwueckux 3aHATHA — JaTh Marepuan s
dbopMUpOBaHUST Yy CTYIEHTOB OOBEKTUBHOTO M IIEJIOCTHOTO TMPEACTABICHHUS 00
UHGOPMAITMOHHOM O0IIIECTBE, MECTE B HEM YEJIOBEKa, YMEHUE BHIOUPATh TPAMOTHOE
MOBEJACHUE TMPU HCIOJB30BAaHUU PA3HOOOpPA3HBIX CPEACTB HH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTHM Kak B MPOoGeCCUOHAIBHOU JEATebHOCTU, TaK U
B OBITY, COOPMUPOBAHHOCTH IMPEJCTABICHUI O MaTEMaTHKE KaK YHUBEPCAJIbHOM
A3bIKE€ HAYKH, CPEJCTBE MOJICTUPOBAHUS SABJICHUN U MPOLIECCOB, UIIESIX U METOAAX
MaTE€MaTUKH;  pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOI'O
BOOOpaXKEHUS, aJITOPUTMUYECKON KYJIbTYPbl, KPUTUUYHOCTH MBIIIJICHUS] HA YPOBHE,
HEOOXOJIUMOM  JJIA Oynymeid mpodeCcCHOHANBHOW  NEATeNTbHOCTH, IS
IPOJOJDKEHUs 00pa3oBaHUg M caMOOOpa30BaHHUs; OBJIAJICHUE MaTeMaTUYECKUMU
3HAHUSMH U YMEHUSIMH, HEOOXOJUMBIMU B TIOBCETHEBHOU KW3HU, JJII OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUIMH W JUCIHUIUIAH TPO(ECCHOHATEHOTO

12



[UKJIA, IJIs MOJy4YeHUs: 00pa3oBaHMsl B 00JacTsIX, HE TPEOYIOMMX yriayOJeHHOU
MaTEMaTUYECKONH TOATOTOBKHU. lIpakThyeckue 3aHATHS paccuMTaHbl Ha Oosee
rIyOOKOe M3yYeHUE CTYJACHTaMU IMPOOJIEMHBIX BOIPOCOB YUEOHOW TUCIMILTAHBI
O/Z.01.03 Marematuka u uHboOpMaTHKa, KOTOPHIE PACCMATPUBAIOTCSA B JICKIIHSIX.
W3yyenue TeM TPOOJIEMHOTO COACpKAHUS SBJISETCS YCIOBHEM pa3BUTHUS Y
00yJaronmmxcsi KPUTHYECKOTO MBINIJICHUSI, YMEHHUS apryMEHTHPOBAaTh CBOIO
no3unuto. Ilpaktuyeckue 3aHATHS MOTYT MPOXOAUTH, B TOM YHCIE, B BHUJE
CEMHHAPOB M JTUCKYCCHI, OCHOBBIBATHCS HA BBICTYIUICHUSIX CTYJICHTOB Ha YPOKE C
noKIanaMu, U T.7. KOHTpob 3HaHWN OCYIIECTBIISIETCS B BUIE TIPOBEACHUS YCTHBIX
OMPOCOB, CEMUHAPCKUX 3aHITHA U TMHUCHMEHHBIX KOHTPOJBHBIX pabOT, KOTOPHIC
MOTYT 3aKJIF0YaThCSl B BHIMOJIHEHUH YUYAIIUMHCS TUCbMEHHBIX OTBETOB Ha BOMPOCHI
U3 CIHUCKa TPHUMEPHBIX BOIMPOCOB  KOHTPOJBHBIX pabOT, a Takxke B (opme
MUCBMEHHOTO TECTHPOBAHUS, OPraHM30BAaHHOTO, B TOM YHCIIE, C MCIOJb30BaHUEM
UG POBHIX 00PA30BATEIBHBIX PECYPCOB C yIaJICHHBIM JIOCTYTIOM.

N3ydenune obmieoOpazoBaTeabHON y4eOHOW aucHUIUIUHBI «MartemaTuka u
uH(pOpMaTHKa» 3aBEpUIACTCS MOJIBEICHUEM UTOTOB B (JOpME HK3aMeHa.

2.1. O0bem yueOHO# JTUCUMILUIUHBI U BUAbI Y4e0HOI padoThl

Buja yueOHoii padboThl Oovem uacos

MakcumaJibHas ydyeOHasi Harpy3ka (Bcero) 102
Oo0s13aTesibHAS Ay IMTOPHAs YueOHasi HArpy3Ka (Bcero) 68
B TOM YHCJIE:

IIPAKTUYECKUE 3aHITUS 35,5

KOHTPOJIbHBIE pabOThI 4
CamocTrosiTeibHas paboTa o0yuawuierocs (Bcero) 34
Wrorosas arrecrainus B popme sk3ameHa - 3 cemecTp
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2.2. TemaTu4ecKuil IUVIAH U COAepPKaHMe Y4eOHOM nHcHUNIINHBI «MaTeMaTuka 1 HHGOPMATHKA)

HaumenoBanue pa3aenos u TeM Copaep:xanne y4e0HOro MaTepuaa, JJ1abopaTopHbie padoThl M IPAKTHYCCKHE 3aAHATHS, O0bem Yposensn
CaMOCTOsITe/IbHAA PadoTa 00y4aoUUuXCcs 4acoB OCBOEHUS
1 2 3 4
Paszpnen 1. Beenenue. Pazpurne noustus o yucie. Kopuu, crenenu u jorapupmbi 9
Tema 1.1. MaremaTuka B Hayke, TexHuke, UT . 1 2
W mpakTHUeckol mesrenpHocTH. Ilenmie H BBenenne. MatemaTrka B HayKe, TEXHUKE, SKOHOMUKE, THPOPMAIIMOHHBIX Tex%onornﬂx 31 HpaKTquCKOIj
palMOHATEHbE  umcna.  JleHCTBHTENBHBIC nesrenbHocTy. Llenu v 3a1aun u3ydeHuss MaTeMaTUKU [IPU OCBOEHUU pr)(l)eccym CIIO u cneunanubHOCTeI/I
ancna CIIO. Pa3putue nousatus o uucie. Llenbie u panmonansHbie uncna. JleiictBurenbHbie uncia. JlelcTBus ¢
HUMH
Tema 1.2. IIpuOmwxennsie Boruncienus. | [Ipubmkennsie Berancnenus. Komruekcuesie uncia. Kopau u crenenn. Kopau HaTypanibHOI cTeneHu u3 1 2
Kommnekcuele uncna. Crenenu. Kopens n- | uncma u ux cBoiictBa. CTemeHM ¢ palUOHAIBHBIMU IIOKa3aTessiMU, HX cBoictBa. CreneHu ¢
HOM CTEeNeHu JIeliCTBUTENbHBIMU NOKa3aTessiMu. CBOMCTBA CTENEHU C AEHCTBUTENBHBIM MOKA3aTEIEM.
Tema 1.3. Jlorapupmer u wux cBoiictBa. | Jlorapudm. Jlorapudm uncna. OcHOBHOE JIorapruPMUIECKOE TOKAECTBO. JlecsITHUHBIC U HATYpaJbHbIC 1 2
[Ipeobpa3oBanue nmorapupmudeckux | jorapudmel. [IpaBuma neiicteuii ¢ morapudmamu. [lepexon k HoBomy ocHOBaHHMIO. [IpeoOpazoBanme
BBIPAXKCHUI anreOpanyeckrx BeIpaxeHui. [IpeobpasoBaHne panuoHAIBHBIX, HPPALOHATIBHBIX CTEIICHHBIX,
MOKa3aTeIbHBIX U JIOTAPH(PMUUECKIX BBIPAKECHHH.
Tema 1.4. VppaumoHanbHBIE YpaBHEHHS W | PemreHue nppannoHaIBHBIX ypaBHEHHUH M HEPAaBEHCTB. PereHne mpuKiIaaHbIX 3a/1ad. 2 2
HEPABEHCTBA
Tema 1.5. Iloka3aTtenpHble ypaBHEHHs U | PemreHue moka3aTelbHBIX YpaBHEHHH W HEpaBEeHCTB. Perenne mpukiagHeIx 3a1ad. Perenne KBaapaTHBIX 2 2
HEPABEHCTBA ypaBHeHUH. PemieHne ypaBHEHHMH C TIOMOINBIO BBIHECEHHS OOIETO MHOXHUTENS 3a CKOOKH.
PaBHOCHIIBHOCTE ypaBHEHHMIA. PellieHrne npoCcTeHINX MOKa3aTe/IbHBIX HepaBeHCTB. O0JIACTh OMpeae/ICHHS
HEpPaBEHCTBA.
Tema 1.6. Jlorapupmuyeckue ypaBHeHust W | PermieHue npuknaaHeix 3anad. Pemienue norapuMu4ecKux ypaBHEHHH W HEpaBeHCTB. PaBHOCHIIBHOCTh 2 2
HEpPAaBEHCTBA ypaBHeHui. HeoOXoaMMOCTh NpOBEpKH HAWAEHHBIX NPU DPELICHHH YHCENl Ha SIBISIEMOCTh KOPHEM
norapupmuyeckoro ypaBHeHus. OOGnacte onpexeneHus jorapudma. Pemenue cucreM HepaBeHCTB U
KBaJIpaTHbIX HEPABEHCTB.
IIpumepHas TeMaTHKA BHeayIUTOPHON caMOCTOsITe/IbHOI padoThI: 4,5
nojo0paTte  paBHOCWIBHBIE  ypaBHEHMS; HaWTH 00JacTh  WCIONB30BAaHWA  PALHMOHAIBHBIX |
JIEUCTBUTENBHBIX YHCEN, a TAaKXE CTCNCHHOW (YHKIMHM B 3KOHOMHYECKHX, (M3MUYECKHX W OBITOBBIX
3amadax; cooOmenns Ha TeMy «Maremaruka B p. ['perim», «Maremaruka B p. Erunre», «MaremaTtuka
B JIp.BaBmnone», «Marematuka B Jp.Manun», «PazButie mOHATHS 0 4ncie», «Apabckas MaTeMaTuKa,
«CucTeMBbl CUNCTICHUS
Pasnen 2. IlpsiMble 1 II0CKOCTH B mpocTpaHcTBe. KoopanHaTel 1 BekTOpbl. MHOTOrpaHHHMKH M KPYTJIbIe Tesla 7
Tema 2.1 B3aumHoe pacrnonoxenue npsiMbix | IIpsmMble 1 MIIOCKOCTH B MPOCTPAaHCTBE. B3anMHOE pacnonokeHne IByX MPsSMBIX B IIPOCTPAHCTBE. 1 2
u T1wiockoctei. [lapamnmensHocTs mpsMbix u | [lapamiensHOCTH MpsIMON W THIOCKOCTH. [lapamiensHocTh miiockocTeit. CedeHus
miockocteil. Ceuenns
Tema 2.2. Yrusl MeXAy NPSIMBIMHU U IlepneHaUKyISpPHOCTh NPSIMOM U IIOCKOCTU. IlepneHauMKynsp M HakIOHHAs. Yroa Mexay NpsAMoil u 1 2
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IUIOCKOCTAMU. [1epreHAnKYIIPHOCTD IPSIMBIX
H IIJIOCKOCTEH

IJIOCKOCTBIO. JIBYrpaHHBIM yros. Yrosl Mexay IUIOCKOCTAMHU. IleprneHauKyIspHOCTh ABYX IUIOCKOCTEH.
I'eomeTpuueckre nmpeoOpa3oBaHMs NPOCTPAHCTBA: MAPAJUIEIBHBIN HMEPEHOC, CUMMETPHS OTHOCHTEIHHO
miockoctu. [lapamnenbHoe TpoekTHpoBaHue. Ilmomans OpPTOTrOHANBHOW MpoekiuH. M3o0paxeHue
NPOCTPaHCTBEHHBIX QuUryp.

Tema 2.3. KoopauHaTel M BEKTOpHl B
npoctpaHcTBe. CKalIIpHOE IPOU3BEICHUE

Koopaunatel u Bektopsl. IpsiMmoyroneHas (IekapToBa) cHCTeMa KOOpJMHAT B TIpocTpancTBe. Dopmyria
paccTOsiHUSL MEXIy IBYMsi TOYKaMH. YpaBHEHUs cdepbl, IUIOCKOCTH M mpsiMoil. BexTtopel. Moayib
BekTopa. PaBeHcTBo BekTOpoB. Ci0Ke€HHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxeHue
BEKTOpa 10 HANpaBICHUSAM. YTOJI MEXAy IBYyMs Bekropamu. IIpoekuus BekTopa Ha ocb. KoopauHatel
BekTopa. CKallsipHOE MPOU3BEAECHUE BEKTOPOB. lcronp3oBaHME KOOPAMHAT U BEKTOPOB MPU PEIIECHUU
MaTeMaTUYECKUX U MPUKIAJHBIX 3aau.

Tema 2.4. Muororpanauku. [lnomanu
MTOBEPXHOCTU M OOBEMBI TEJ

Mhuororpanauky. BepmmHbl, peOpa, TpaHM MHOTOTrpaHHHMKa. PasBeprka. MHOrorpaHHble yIJIBI.
Brimyknsie MHOTOTpaHHUKH. Teopema Diepa. MHOTOTpaHHHUKH, TIPH3Ma, MapajulelenuIe]l, THpaMia,
ycedeHHas NUpaMHja, MPaBUIbHBIE MHOTOTPAHHHUKH, CEYCHHS MHOTOTPAaHHMKOB, (opMynbl oOBeMOB
MIPU3MBI, TUPaMHUIBI U YCEUCHHON MUPaAMHUIBI

Tema 2.5. Kpyrasie Tena. [Tnomanu
TIOBEPXHOCTH U OOBEMBI

Tema BpameHws, IPIMOH KPyroBOH IHIHMHID, IPIMOH KPyroBoit KOHYC, YCEUSHHBIH KOHYC, map u chepa,
cedyeHMs Tell BpaleHus, GopMyibl 00beMOB LIMINHIPA, KOHYca U mapa, (opMyIsl Iuomaneii 00koBoi n
MIOJTHOH OBEPXHOCTH KOHYCa, YCEYEHHOTO KOHYCa M IMIIMHAPA, INIOHIAb chepbl

Tema 2.6. MHOTOTpaHHHKH U KPYTJIBIE TENIa

MHOTOrpaHHHMKH, NOpU3Ma, MapajuieNienuie], NUpaMujaa, YyCEUYCHHas NupamMuaa, IpaBHIbHbIC
MHOTOTPaHHUKH, CEYEHHs] MHOTOTPAHHHUKOB, (popMysbl 00BEMOB MPH3MBI, MHPAMHUIBI M yCEUEHHOM
nupamuabl. Tena BpalleHHs, IPAMOM KpyroBOH IMIMHID, MPSIMOIl KpyrOBOH KOHYC, YCE€UEHHBIH KOHYC,
map U chepa, CEUCHUs TeNl BpalleHus, (opMysbl 00BEMOB LWIMHAPA, KOHyca M Iapa, (GpopMyJibl
TUIOIIAIeH OOKOBOM M MOJHOW TOBEPXHOCTH KOHYCA, YCEYCHHOTO KOHYCa M IMIIMHJIPA, TUIOIAAb chepbl

IlpuvepHass TeMaTHMKa BHEAYJAMTOPHOH CAMOCTOSITEJIbHOW Ppa0OTBI: HCIOJIB30BaHUE OCHOB
CTEPEOMETPHUH B YEPUCHHUH, XYJI0)KECTBEHHOM TBOPUYECTBE, OBITOBBIX M TEXHUYECKUX 33/1a4ax

3,5

KOHTpOJILHaﬂ pa60Ta mo TeMam: ((I[CﬁCTBHTeHLHLIG quciay, «.HOl"apI/I(l)MI/I‘ICCKI/Ie U IIOKa3aTCJIbHBIC
YpaBHCHUSY, «OCHOBEI CTCpCOMCTPUN»

Paznen 3. KOMﬁHHaTOpl/lKa. JJ1eMeHThbI TeoOpUuHu BepOﬂTHOCTeﬁ U MaTeMATH4YeCKOil CTATUCTUKH

Tema 3.1. KoMOWHaTOpHBIE KOHCTPYKLHH.
[IpaBuna KOMOMHATOPHUKH

OCHOBHBIE OHSTHSI KOMOMHATOPHUKH. 3a/lauyl Ha IOJICUET YHCIIa pa3MEICHHUH, IEpeCTaHOBOK, COYETAaHHH.
Pemenne 3amau Ha mepebop BapuaHTOB. @opmyna OmHoma HpioToHa. CBoiicTBa OMHOMHHAIIBHBIX
kodpdunuentoB. Tpeyrompauk [Tackas.

Tema 3.2. DneMeHTHI TEOPHUU BEPOSITHOCTEH

CoOsbITHE, BEPOSITHOCTh COOBITHS, CIOKEHHE M YMHOXKEHHE BeposTHOCTeH. [IoHATHE O HE3aBUCHMOCTH
coOpThil. JlucKkpeTHas ciydaifHas BENMYHMHA, 3aKOH €€ pachpefelieHus. UWCIIOBBIE XapaKTePUCTHKH
JIUCKPETHOH ciy4aifHoil BenmduHbl. [IoHsTHE 0 3aKOHE OONBIINX YUCET.

Tema 3.3. DiemeHTBI MaTeMaTHYECKOU
CTATUCTHUKH

[MpexncraBnenne qaHHbIX (TaOIMIBI, JHArpaMMbI, rpadUKH), FeHepalbHas COBOKYITHOCTh, BRIOOPKA,
cpentee apupmMeTHIecKoe, Mearana. [IoHsITHE 0 3a1a4ax MaTeMaTHICCKON CTaTHCTUKHU. PerieHne
MPAaKTUYIECKUX 33/1a4 C IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

Hpnmepﬂaﬂ TEeMaTHKa BHeay}]l/lTﬂpHOﬁ CaMOCTOATEIbLHOM paﬁoTu: HCIIOJIB30BaAHUC OCHOB TCOPHU
BCPOATHOCTH, MaTEeMaTHYE€CKOM CTaTUCTUKHU U KOM6I/IHaT0pl/IKI/l IpU pCUICHUM MMPUKIIAHBIX 3a4a4

2,5

Pa3nea 4. OcHoBbl TpUroHOMeTpun. ®yHKINH U rpadukn. YpaBHeHUs H HEPABEHCTBA

Tema 4.1. OCHOBBI TPUTOHOMETPUHU

| OcHoBHble noHATHs. Panumannas mepa yrna. BpamatensHoe nBuxeHue. CHHYC, KOCHHYC, TaHT€HC H
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KoTaHreHc uucia. OCHOBHBIE TPHUTOHOMETpHYECKHE TokaecTBa. DopMmynbl npuBeaeHus. DopMyIsl
cinoxenusi. @opmynsl yaBoeHns @Popmyisl HoJoBHHHOTO yria. IIpeoOpasoBaHust mpocTeHmmnx
TPUTOHOMETPUYECKUX BBIpaKeHWH. [IpeoOpa3zoBaHne CyMMBI TPHUTOHOMETPHUYECKUX (QYHKIUH B
NPOM3BEJICHUE U NPOU3BENCHUSI B CyMMY. BblpakeHHe TpUIrOHOMETpHYECKHMX (YHKIHMH Yepe3 TaHTEHC
IOJOBMHHOTO apryMeHTa.

Tema 4.2. TpuronomeTpuueckue ypaBHEHHUs U
HEpaBEeHCTBA

IIpocreiimye TpPUrOHOMETPUYECKHE ypaBHEHuUs. lIpocTelliue TPUIOHOMETPUYECKUE HEPABEHCTBA.
OO0paTHble TPUTOHOMETpUUECKHE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.

Tema 4.3. ®yHKIMH, UX CBOMCTBA U TpadUKH

Oynkiuu. O0acTh OMPEACICHUS U MHOXECTBO 3HAYCHHH; rpaduk (QYHKIUH, MOCTPOCHUE TpauKOB
(yHKIMHA, 3aJaHHBIX pa3IM4YHBIMH criocobamu. CBoiictBa ¢yHKIMM. MOHOTOHHOCTH, YETHOCTH,
HEYEeTHOCTb, OTPAaHUYEHHOCTD, MIEPUOIUYHOCTD. [IpOMEKyTKH BO3pacTaHus W YOBIBaHUS, HaHOOJbIIEE U
HavMeHbIIee 3HaYeHUsI, TOUKH dKcTpemyMa. ['paduueckas nnrepnperanus. [IpuMepsl GyHKIMOHATBEHBIX
3aBHCHUMOCTEH B pEAIBHBIX IpoleccaX M SBICHHAX. ApudMeTHYECKHe ONepanud Hax (QyHKIHSIMH.
CrnoxHast ¢pyHkuus (kommosumwst). [lorsatue o HenpepeiBHOCTH PyHKIMH. OOpaTHble QyHKIMHA. O0MacTh
ompeneneHuss u o0macTe 3HaYeHHH oOpaTHON QyHKIuu. ['padux obOpatnoit ¢yHkumu. CTeneHHEIE,
HIOKa3aTebHbIe, JOrapuMUIECKHe U TpUroHoOMeTprdeckue GpyHkuuu. OOpaTHbIe TPUTOHOMETPHYECKHE
(HYHKIHH.

Buabl npakTHYecKoi CaMOCTOSITEIbHOW BHEAayIUTOPHOW PpadoThl: 0003HAYUTH HCIIOJIB3YyEMOCTh
TPUTOHOMETPUYECKUX (YHKIMH B pHU3MKe, My3bIKe U OBITY; HaMMcaHue cooduIeHuii no Temam «O0paTHas
¢dyskums», « TpuroHomerpudeckre GyHKIHNY.

Paspgen 5. Hauana matematnyeckoro aHanusa

Tema 5.1. IlocimenoBaTeabHOCTH

ITocnenoBarensHocTH. CrocoObI 3aJaHMS M CBOWCTBA YMCIOBBIX IocienoBareibHocTel. IloHsaTue o
npeznene MOCJIEI0BATENbHOCTH. CymiecTBoBaHMe npezena MOHOTOHHO OrpaHHUYCHHON
nocnenoBaresibHOCTH. CyMMHpOBaHHE IOCIIEA0BaTeIbHOCTEH. beckoHewHO yObIBatoIasl reoMeTpruyaecKast
mporpeccus 1 ee cymma.

Tema 5.2. [IpousBoaHas

[MpousBonnas. IloHATHE O NPOM3BONHON (QYHKIMH, €€ TEOMETPHYECKUH U (U3MUYECKHH CMBICII.
VYpaBHeHue KkacatenbHOH K rpaduky GyHKOud. I[Ipou3BOAHBIE CyMMBI, Pa3HOCTH, INPOW3BEICHUS,
gacTHBIC. [IpOW3BOIOHBIE OCHOBHBIX OJJEMEHTapHbIX (yHKumid. I[IpuMeHeHWEe TPOU3BOAHON K
HCCIlefoBaHUI0 (YHKIHUK u TocTpoeHnto rpadukos. [IponsBomHbie 00paTHON (QYHKIMHA ¥ KOMITO3UINH
¢ynkuum. [IpuMmepsl HCTIONB30BaHUS INPOW3BOJHOM JUIS HAXOXKICHUS HAWIYYINIETO pEIICHHS B
MPUKIAJHBIX 3amavax. Bropas mpou3BomHas, ee reoMeTpudeckuid ¥ (usmdeckuii cMmbici. HaxoxmeHue
CKOPOCTH JUIS IIPOIIecca, 33laHHOT0 (POPMYIIOH B IpadHKOM.

Tema 5.3. [lepBooOpa3nasi u HHTETpAI

ITepBooOpa3Hast u wuHTerpayn. IIpuMeHeHHe OIpPEAENEHHOT0 HHTErpaja sl HAaXOXKICHUS IUIOLIAH
KpuBoJIMHEWHHOH Tpaneuun. Popmyna Herorona—IJleiiOuuma. Ilpumepsl NpUMEHEHHsS HHTerpana B
(hu3MKe U reoMeTpuu.

IIpumepHas TeMaTMKa BHeayIUTOPHON CaMOCTOSATEJIbHOI padoThl: HCIOIH30BAHHE IMPOU3BOJHON B
OHMOJIOTMYECKHUX, IKOJIOTHYECKUX, IKOHOMUYECKUX M TEXHUYECKHUX 3a/1a4ax

3,5

JuddepeHunpoBaHHbIil 3a4éT: «OJIEMEHTH TEOPUU BEPOSTHOCTEH M MaTeMaTHYECKON CTaTUCTHKWY,
«Tpuronomerpusy, «IIpousBoanasy, «HTErpam»

Pa3nen 6. UudopmannoHHas 1esiTeJIbHOCTh YeJIOBeKa
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Tema 6.1. Pois WH(POPMAITMOHHON
JeATeIbHOCTH B COBPEMEHHOM OOIIEecTBe.
OTtansl Pa3BUTHUA NH(OPMALMOHHOTO
obmecrea u UT

Beenenne. Ponp mHPOPMANMOHHOW AEATENEHOCTH B COBPEMEHHOM OOIIECTBE, €r0 IKOHOMHYECKOH,
COLMAJIbHOW, KyJIbTypHOH, oOpa3oBarenbHOM cdepax. 3HadeHue HHGOPMATHKA MpPU OCBOCHUH
cnenmanpHocTeil CITO. OcHOBHBIC 3Tambl Pa3BUTHS HH(DOPMAIMOHHOIO OOIIECTBA. DTallbl Pa3BUTHS
TEXHHYECKUX CPEACTB W HH(POPMALMOHHBIX pecypcoB. HMudopMaimoHHble pecypcsl 00IIecTBa.
Oo0pa3oBaresbHble WHGOPMAIMOHHBIE pPeCypchl. IIpaBOBbIE HOPMBI, OTHOCAIIHMECH K WH(POPMAIUH,
MPaBOHAPYIICHUS B HH(QOPMAITMOHHOMN cdepe, Mephbl UX NPEAYIPEKIACHIs. DIEKTPOHHOE PABUTEILCTBO.
JlneH3noHHOE MporpaMMHoe obecnieueHre. [lopTan rocyJapCTBEHHBIX YCIIVT.

Tema 6.2. I[Toaxop! K MOHATHIO HHPOPMALUU
n ee wu3MepeHuto. [IpuHImmel 00paboTKH
nHpopmannu. KoMnbsrorepHslie Moiesn

[onxonsl kK mMOHATHIO M W3MepeHHIo MH(MopMmauuu. MH(popManoHHbIE O0OBEKTHl PA3IUYHBIX BHIOB.
YHuBepcaIbHOCTE  AMCKpeTHOro  (um¢poBoro) mnpexacrasieHuss wuHpopmanmu. [Ipencrasinenne
nHpopMannuy B ABOMYHOHN cucreMe cumcieHus. J{uckperHoe (LuQpoBoe) INpecTaBIeHHE TEKCTOBOH,
rpadudeckoii, 3BykoBoi mH(popMaIyu 1 BuneonHpopmanuu. OCHOBHBIE HH(POPMALIMOHHBIE TIPOIECCH U
X peajm3anys C MOMOINBI0 KOMITHIOTEPOB: 00paboTKa, XpaHEeHHe, MOWUCK M Tepeaada WHPOPMAaLnu.
[Mpuauner 00paboTkn WHGOpPMANHMK MPH IOMOIIA KOMIBIOTEpa. ApHUPMETHYECKHE W JIOTHYCCKHE
OCHOBBI pabOThl KOMIIBIOTEPA. AJITOPUTMBI M CIIOCOOBI MX omucaHus. [IporpaMMHBIA TPUHIUIT paObOThI
KoMnbloTepa. [IpuMepsl KOMIBIOTEPHBIX MOJeIeH Pa3IMYHbIX IPOLECCOB.

Tema 6.3. OcHoBHBIE HWH(POPMAITMOHHBIC
MPOLIECCHl M HMX peaju3alus C MHOMOIIBI0
KOMIIbIOTEpA

Xpanenne WHGOPMALMOHHBIX OOBEKTOB PA3IMYHBIX BHIOB Ha pPAasHBIX LU(PPOBBIX HOCHTEISX.
Omnpezenenne 00bEMOB pa3IHYHBIX HocuTeneil nudopmarmu. daiin kak eqMHUNA XpaHEHHU HHPOPMALIH
Ha KoMIbloTepe. ATpuOyThl (aiina u ero oobeM. Yuer 00beMOB (ailJioB NpH MX XPaHEHUH, Nepenaye.
3anuch MH(pOpMaLMK HAa KOMIAKT-IUCKH Pa3iM4YHbIX BUIOB. Opranu3aius MH(OpMaluy Ha KOMIIAKT-
JIICKE C MHTEPAKTHUBHBIM MEHIO.

Tema  6.4. VYmpaBieHue  MpoleccaMu.
[IpencraBneHne 00  aBTOMATHYCCKUX H
ABTOMATH3MPOBAHHBIX CHCTEMAaX YIPABICHUS

VYupaenenne mnpoueccamu. IlpencraBieHue 00 aBTOMAaTHYECKMX M aBTOMAaTU3UPOBAaHHBIX CHCTEMaXx
yIpaBieHUs] B COLMAIBHO-3KOHOMHYECKOH cdepe apesrenbHocTH. ACY  pa3nuyHOro HazHaueHWS,
NPUMEPBl MX HUCIIOJIb30BaHMA. J[eMOHCTpalys MCIOIb30BaHMs pa3iuyHbIX BUaoB ACY Ha NpakTHKE B
CONMANEHO-YKOHOMHIYECKON chepe eI TeNbHOCTH.

I[IpumepHass TeMaTHMKAa BHeAyIHUTOPHOW CAMOCTOSITEJHHOH PpPaGoOThI: TONCK WHPOPMAIUU B
OoubnmoTexe/cetu IHTEpHET 10 TeMe, HalrcaHue COOOIICHNUS

Pa3nen 7. CpencrBa HHGOPMAIIMOHHBIX H KOMMYHUKAIMOHHBIX TEXHOJIOTHil

=)

Tema 7.1. Apxurekrypa KOMIIBIOTEpA.
Buewnue YCTpOMCTBA. IIporpammuoe
obecrieueHne

ApxuTekTypa KOMIbIoTepoB. OCHOBHBIC XapaKTEPUCTUKHA KOMIBIOTEPOB. MHOT000pazne KOMITBIOTEPOB.
MHuoroo6pa3ue BHEITHAX YCTPOUCTB, MOIKIIOYaeMBIX K KOMIIBIOTEpY. BHabl mporpaMMHOTO 06ecriedeHus
KommbproTepoB. OmepannonHas cuctema. [ padudeckuii  umHTepdeiic moas3oBarens. IIpumepsr
WCTIOF30BaHUS BHEITHUX YCTPOWCTB, IMOJKIIOYaEMBIX K KOMIBIOTEPY, B YUeOHBIX memax. [Iporpammuoe
obecrieueHre BHEIIHUX YCTPOHCTB. [loAKITIOUeHne BHEITHUX YCTPOHCTB K KOMITBIOTEPY M MX HACTpOHKa.
[IpuMepbl KOMIUIGKTAI[MM KOMIIBIOTEPHOTO pabouero MecTta B COOTBETCTBHHM C LEISIMU  €ro
WCIIOJIb30BaHMS JJIsl Pa3JIMUHbBIX HalpaBJIeHUH NPoecCHOHAIbHOM AesSTeIbHOCTH.

Tema 7.2. JloxkansHast ceTh U paboTa B HEM.
OnepanMoHHas cucreMa

OOBbeMHEHHE KOMITBIOTEPOB B JIOKAIbHYIO ceTh. Opranu3aiius paboThl IOJIb30BATENICH B JIOKAIBHBIX
KOMIIBIOTEPHBIX CETAX. Pa3rpaHWyeHue MpaB J0CTylna B CETH, OOIIee IUCKOBOE MPOCTPAHCTBO B
JIOKAJILHOM CETH.

Tema 7.3. 3amura HHpOPMAIIHY.
ApxuBupoBanue. KoMObrOTepHBIE BHPYCHI H
AHTHBHPYCHBIE IIPOTPAMMBI

3amuTta uWHGOpPMAIMK, AHTUBHpYCHas 3ammuTa. ApxuB wuHpopManuu. Co3laHue apxuBa JaHHBIX.
W3Bneyenne JnaHHBIX U3 apxWBa. be3omacHOCTb, TUIWEHA, 3PrOHOMHUKA, pecypcocOepexeHue.
OKcIulyaTannoHHbIe TpeOOBaHUs K KOMIIBIOTEPHOMY padouemy mecty. [IpoduakTuieckue MEponpHsTHs
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JUIT KOMIIBIOTEPHOTO pabodyero Mecra B COOTBETCTBHM C €ro KOMIUIEKTAIMel s mpodeccrnoHaIbHOM
JIESITEIIbHOCTH.

I[IpumepHasi TemMaTHMKa BHeayIUTOPHOW CAMOCTOSITEILHON PadoOTBLI: MOUCK HWH(OPMALUH B
oubmmoreke/cetr IHTEpHET 1O TeMe, HAMMCAHWE COOOTIEHUS

Pa3nen 8. TexnoJiornu co3panus u npeodpazoBanusi HHPOPMAIMOHHBIX 00bEKTOB

Tema 8.1. Bo3MOXHOCTM  HACTOJILHOMU
U3/IaTEIbCKON CHCTEMBI: CO3JaHUE M BEPCTKA
TEKCTa

IMoustne 00 WHGOPMALMOHHBIX CHCTEMAax M aBTOMATH3alMK HH(MOPMAIMOHHBIX  IMPOIECCOB.
B03MOXHOCTH HACTOJILHBIX HW3JAaTEIbCKUX CHUCTEM: CO3JaHHWE, OPraHU3aIllUsl W OCHOBHBIC CIIOCOOBI
npeoOpa3oBaHusi (BEpCTKM) TeKcra. VICHosib30BaHUE CHUCTEM NpoBepkH opdorpaduu W TrpaMMaTHKH.
Co31aHre KOMITBIOTEPHBIX MyOJUKAIMNA HA OCHOBE MCIIOJIb30BaHMS TOTOBBIX I1A0JOHOB (I BBIMOJIHCHHS
y4eOHBIX 3amaHuii). I[IporpaMMbI-TiepeBOTYHKHA. BO3MOXXHOCTH CHCTEM pAacHO3HABaHUS TEKCTOB.
I'umepTekcTOBOE MpecTaBlIeHHe HHPOPMALIUH.

Tema 8.2. Bo03MOXHOCTHM 3JIEKTPOHHBIX
Tabnum. MaremaTtuueckas obpaboTka
YHCIIOBBIX NAHHBIX, rpadudeckas oOpaboTka
Ta0IAIL]

Bo3moxHOCTH JUHAMHYECKHX (3JEKTPOHHBIX) TaOumul. MaTtemaTndeckasi o0pabOTKa YMCIOBBIX JaHHBIX.
Hcnonp3oBaHNe pa3iWYHBIX BO3MOXKHOCTEH IUHAMHYECKHX (2JIEKTPOHHBIX) TAOJIHIl IS BBHITOJHEHHS
yaeOHbIX 3amaHuii. CpenctBa rpadUYecKoro MPEACTAaBICHHUS CTATHCTUYCCKAX MJaHHBIX (IenoBast
rpaduka). [IpencrasineHue pe3ysIbTaTOB BHIIOJIHEHHUs PACYESTHBIX 33124 CPEACTBAMH JCJIOBOU rpaduKu.

Tema 8.3. DbBasel [OaHHBIX W CHCTEMBI
yrpaBiieHus: 0a3aMu TaHHBIX

[MpeacraBnenne 00 opraHu3aiuy 0a3 JAaHHBIX M CHCTeMax yrpasieHus uMmu. CTPyKTypa AaHHBIX H
CHCTEMa 3alpocoB Ha MpUMeEpax 0a3 JaHHBIX Pa3IMYHOTO HA3HAYCHUS: IOPHUIMYECKUX, OMOIHUOTEUHBIX,
COLIMAJIbHBIX, KaJPOBBIX U Jp. Vcronb30BaHWE CUCTEMBbI YIPaBiIeHHs 0a3aMu JAHHBIX JUIS BITOJHEHHS
yueOHBIX 3aJ[aHUil U3 Pa3IMYHBIX MMPEAMETHBIX objacrteil. DopMHUpOBaHUE 3aMIPOCOB Uil pabOTHI B CETH
WHTepHeT ¢ 37IeKTPOHHBIMU KaTaloramu Oubinmorek, MyseeB, kauronsganust, CMU B pamkax y4eOHBIX
3aJaHuil M3 Pa3IMYHBIX MPEJAMETHBIX O00JacTei. DJIEKTPOHHbIE KOJUIEKUUH HH(POPMAILMOHHBIX |
00pa3oBaTeNbHBIX pPEcypcoB, oOpa3oBaTelbHbIE CIELUUaIHM3UpoBaHHble nopTanbl. Opranuzanus 0a3
JAHHBIX. 3amoyHeHWe Toied 0a3 NaHHBIX. BO3MOXHOCTHM CHUCTEM YyIpaBicHHs Oa3aMu JaHHBIX.
®DopMHUpPOBaHUE 3aMPOCOB YIS TOUCKA M COPTHPOBKH HHGOpMAIHU B 0a3e JaHHBIX.

Tema 8.4. KommnstoTepHas rpaduka

[MpencraBnenue rpadudeckodl MHGOPMALUK B KOMIIBIOTEPE, KOMIbIOTepHas TIpaduka, pacrpoBasd,
BEKTOpHass U (pakranbHas rpaduka, NMHUKCeIb, NMUKCEIU3alNs, pa3pelieHne N300pakeHus], peajbHbIH
pasmep, IBeTOBas MOAeb, Oe3omacHas ManuTpa, rpaduyuecKre NPUMUTHBBI, KpuBas besbe, 3ammBKa
3aMKHYTOTO KOHTypa TpPaJMEHTOM, TEKCTypOW M KapToH, KaJpuUpOBaHHWE H300pakeHHs, OOBOAKA
KOHTypa, paboTa co CIosIMH, (ppaKTaIbHbIA TPEYTOIBHUK U CHEXKMHKA Koxa.

Tema 8.5. Pepmaktop mnpe3eHTauuid
MyJIbTUMEIUIHAS cpena

[IpencraBnerne o MPOrpaMMHBIX Cpedax KOMIBIOTEPHOH rpadWKH, MPEe3CHTAINIX W MYJIbTUMEIAHHBIX
cpenax. Co3naHue W pPeNaKTUpOBaHHE rpapUyYecKuX M MYJIbTUMEIUHHBIX 00bekToB. OdopmieHue
ANIEKTPOHHBIX MyOnuKanmid. CpeacTBa KOMIBIOTEPHBIX IPE3EHTAINH IS BHIIIOJTHEHUS YIeOHBIX 3a1aHHIHA
U3 Pa3IMYHbIX IPEAMETHBIX obnacTeil. Mcmoap30BaHne Ipe3eHTalnOHHOTO 000pyI0BaHMs. 3HAKOMCTBO C
9JICKTPOHHBIMH THIIEPTEKCTOBBIMU KHUTAMH, 3JICKTPOHHBIMU YYCOHUKAMH U )KYPHAJIAMHU.

Tema 8.6. HoTHblit penakTop

W ieoorus pasingHbIX pelakTopoB. BO3MOKHOCTH COBPEMEHHBIX MPOrPaMM HOTHOT'O Ha0Opa U BEPCTKH.
Pasnuunbie BuIpl HabOpa HOTHOrO MaTepuana (IOIIAroBbI HaOOp, OBICTPBIA HAOOpP, HAOOP HOT B
peansHOM BpeMenn). OOpaboTka HaOpaHHOTO MaTepuaiia (100aBJICHUE U yIaJIeHUE TAKTOB, KOTUPOBAHUE,
MHOroroJjocue). PaccraHoBKa apTUKYJISIIIMOHHBIX 0003HAYCHUH, JMHAMUKH, BBOJI MOACTPOYHOTO TEKCTA.
['pynmnupoBka HOT W MEXKCTPOUHBIE TPYIbI, TpeMojo. Habop opkecTpoBO#l mapTHTYphl U LEPKOBHOM
My3bIKH. BepcTka HOTHOro Martepuana (HACTPOHKA PACCTOSHHS MEXKJYy HOTOHOCIAMHU U CHCTEMaMH,
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JIOTIOJTHUTEIIbHBIE HOTOHOCIIBI U 0ssia). BBOJ M pacrio3HaBaHHE HOT CO CKaHEpPa, UCIOJIb30BaHUE TPapUKH.
[Teyats mo maptusim. [Iporpammer Finale, Sibelius, MuseScore

I[IpumepHasi TemMaTHMKa BHeayIUTOPHOW CAMOCTOSITEJILHOW PpadoOTBLI: MOUCK HWH(OPMALUHU B
oubnmoTexe/cetr VIHTEpHET 1O TeMe, HAaKMCaHWe COOOIMICHHMS, HA0Op HOT IO CIEHHMAIbHOCTH, CO3IAHHE
apuIIM KOHLEPTA, IPUIJIAILICHUS] HA KOHIIEPT

5,5

KonTponbHas pabora mo temam «KommbloTep Kak u3maTensckas cucrema», «HoTHBIN pemaxTopy,
«KomnplorepHas rpaduka v MyJIbTHMEIUIHAS cpeaa»

Pa3nen 9. TerekoMMYHUKAIIHOHHBIE TEXHOJIOTHH

2

Tema 9.1. PazBurtue cetu MnTtepner. Ilouck u
nepenaya nHGopMauu

PasButue cetu Murepuer. IIpotokonst ceru MuTepret. IIpencraBieHus 0 TEXHUYECKUX U POrPaMMHbBIX
CpCACTBAxX TCJICKOMMYHUKAIIMOHHBIX TEXHOJIOTHM. I/IHTepHeT-TeXHOﬂOFI/II/I, CHOCO6bI U CKOPOCTHBIC
XapaKTepUCTHKN TOAKIIOYeHHs, nposaiinep. bpaysep. Ilpumepsl paboTbl ¢ HHTEpHET-Mara3uHOM,
nnrepHer-CMU, WHTEpHET-TypareHTCTBOM, WHTEpHET-OMOnmMoTekoii u mp. I[lomck wHpopManmu c
UCIOJb30BaHUEM KoMIbloTepa. [IporpaMMHbIe MOUCKOBBIE CEPBUCHL. VICIONb30BaHHE KIHOUEBBIX CIIOB,
¢pa3 mra momcka wHpopMmammu. KomOwmHammm ycnmoBus moucka. [Ipumep mowmcka wHboOpManmmu Ha
TOCYIAapCTBEHHBIX 00pa30BaTelbHBIX TNopTanax. llowckoBble cucTeMbl. OCYyIIECTBIEHHE ITOHCKA
HHPOPMAIUU WM WHPOPMAIIMOHHOTO OOBEKTa B TEKCTe, (hAIIOBBIX CTPYKTYpax, 0a3aX HaHHBIX, CETH
Untepner. Ilepenava madopmarmn Mexry kommbeiorepamu. [IpoBonHas u 6ecrpoBogHas cBsS3b. Monem.
Enunniel n3MepeHns: CKOpOCTH Tepeladd JaHHBIX. OJIEKTPOHHas 1oduTa ¥ (OpPMUPOBAHUE aIpEeCHOU
KHUTH.

Tema 9.2. Bosmoxsoctu ceresoro I1O:
3JIEKTPOHHAsI [T0YTa, BUACOKOH(DEPEHITUH

B03MOXHOCTH CETEBOr0 IMPOrPaAaMMHOTO OOCCIICYCHUS U OpraHW3alM{d JUYHOW M KOJIICKTHBHOM
JCATCIIBHOCTU B FJ'IO6aJ'l])Hle N JOKAJIbHBIX KOMHI)IOTepHI)IX CCTAX: 3HeK’I’pOHHaﬂ mo4yra, 4ar,
BUIcOKOH(]epeH1Ms, HHTepHeT-TeseoHus. [Ipumepsl ceTeBbIX WH(DOPMALMOHHBIX CHCTEM JUIS
pa3IMYHBIX HAMpPaBICHUA NPOPECCHOHATBHON IesITeIbHOCTH (COlManbHBIC ceTH, uHTepHeT-CMU,
JUCTAaHIIMOHHOE OOyUYEHHE W TECTHPOBAHWE, CETEeBbIe KOH(pepeHIH 1 GopyMsl u mp.). Vcnonp3oBanue
TECTHPYIOIIUX CHCTEM B YICOHOH NEATCIFHOCTH B JOKAJIHHOM ceTH NMpodecCHoHaFHON 00pa3oBaTeIbHOM
opranumzarun CIIO.

Tema 9.3. Metoasl U CpencTBa CO3JaHUS U
CONPOBOXKIECHUS caiiTa

Meroxpl M CpencTBa CO3LAHUS M CONPOBOXKICHHA caiWTa. MeTomsl M CpeACTBa CO3JaHHS |
CONPOBOXICHHS HOBOCTHOMW JICHTHI, CaliTa AJISKTPOHHOTO JKypHalla MJIM WHTEpHET-ra3eThl (Ha IpuMepe
pas3zena caiita 00pa3oBaTeIbHON OpraHU3alnN).

[IpumepHass TeMaTHMKa BHeAyIUTOPHOW CAMOCTOSITEJHLHOH PaGoThI: TOWCK WHPOPMAIUH B
Ooubnorexe/cetr IHTEpHET 10 TeMe, HAMMCAHNWE COOOTIEHUS

35

KouTtposbHas padora no treme «HTEpHETY

HToro yacos no nporpamme «MatemMaTnka 1 HHPOPMATHKA)

68+34
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2. 4. XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEEHOI
JAEATEJIBHOCTU CTYJAEHTOB

BBenenue. Pazpurue nousitus o unciae. Kopuu, crenenu, sorapugmbi
O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKU B HayKe, TEXHHMKE, 3KOHOMHKE, HWH(OpPMAIMOHHBIX
TEXHOJIOTHSIX U MPAKTUYECKOHN JieaTenbHOCTH. O3HAKOMIICHUE C LIEJISIMU U 3aJja4aMi U3y4YEeHUs
MaTeMaTuKu Tpu ocBoeHnu creruanbHocTei CI1O. BrimonHenue apudmMeTndecknx AeHCTBUMA
HAaJ YHCIAMH, CO4YeTas YCTHbIE W MHUChMEHHBIC MNpUEMbl. HaxoxaeHue NpUOIHKCHHBIX
3HAYCHWH BEJIUMYMH U TOTPEUTHOCTEH BBIYUCICHHH (aOCOMIOTHOH W  OTHOCHUTEIHHOW);
CpaBHEHHE YHCIIOBBIX BhIpakeHUN. HaxoxaeHne ommbok B mpeoOpa3oBaHUSIX M BEIYHCICHUSIX
(OTHOCHUTCSI KO BCEM IMYHKTaM MporpaMmmbl). O3HaAKOMJICHUE C TOHATHEM KOPHS N-i CTETEHH,
CBOICTBaMM paJHMKaIOB W TpPaBHJIAMU CPaBHEHHUS KopHeil. DopMynupoBaHHE ONpPEICICHUS
KOPH W CBOMCTB KOpHEW. BbIuMClIeHME M CpaBHEHHE KOPHEH, BBIIOJIHEHUE IPUKUIKH
3HaueHusi kopHs. [IpeoOpasoBaHue YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpIKAIINX
paaukanbel. BeImoiHeHWe pacdeToB 1o (opMmyram, COISPKAlIUM PaJIWKAIBI, OCYIIECTBIISISI
HE0OXO0JUMbIE TMOJCTAHOBKH U MpeoOpa3oBanus. OnpeaeneHue paBHOCUILHOCTH BBIPAKEHUH €
panukanamu. PerieHue uppanyoHaNbHBIX ypaBHEHUN. O3HAKOMJIEHHE C TIOHSITHEM CTETICHH C
NEHCTBUTENBHBIM  TOKa3aTeneM. HaxokaeHue 3HaYyeHW  CTeNeHH, HCIONb3ys MpH
HEOOXOAMMOCTH WHCTPYMEHTAJIbHBIE CPEACTBA. 3alMCHIBAHUE KOPHS N- CTENEHU B BHJIC
CTEMEeHH C JpOOHBIM TIOKa3aTenieM U HaobopoT. DopMynUpoBaHHE CBOICTB CTENEHEH.
Brruncnenue cremeHedl ¢ palMOHAIBHBIM IOKA3aTelieM, BBITIOJHEHUE TPUKUIKH 3HAUYCHUS
CTerneHH, cpaBHeHUe cterneHeil. [IpeoOpa3oBaHHMe YHCIOBBIX M OYKBEHHBIX BBIPAKCHHIA,
CoAEpXKallMX CTENEHW, TMPUMEHSs CBOWCTBA. PelieHue mNoOKa3aTeNbHBIX ypaBHEHMHIA.
O3HakOMJICHHE C MPUMEHEHHEM KOpHEH U CTEeTNeHeW MPH BBIUYMUCICHUU CPEIHUX, JEJICHHUU
OTpe3Ka B «30JI0TOM CEUEHHUW». PellleHne NPUKIAIHBIX 3a]ad Ha CIOXKHBIE TPOIECHTHI
[TpeoOpa3zoBanue anreOpanuecKkux BbIpaxkeHH BrimonHeHne mnpeoOpa3oBaHUIl BhIPAKECHHIA,
npuMeHEeHne (OPMYJI, CBS3aHHBIX CO CBOWCTBAMH CTeleHed u jorapudmoB. OmnpeneicHue
00JacT TOMYCTUMBIX 3HAYEHHH JIorapuMUIecKoro BeIpakeHus. Peenune norapupMudeckux
ypaBHCHH. PelieHrne TmoKa3aTeNbHBIX W JIOTapU(PMUYCCKHX YpPaBHEHUH WM HEPABCHCTB IIO
U3BECTHBIM allTOPUTMAaM.

IIpsimble M 1UIOCKOCTH B mpocTpaHcTBe. KoopamHatsl M BeKTOPBI.

MHOrorpaHHuKHM 4 KpyrJjble TeJa.

@opMyIMpOBKa NMPU3HAKOB B3aUMHOT'O PACHOJIOKEHUS MPSAMBIX U IUIOCKOcTel. Pacnio3HaBaHue
Ha 4YepTe)Kax M MOJEISIX pa3iIMyYHbIX CIy4acB B3aMMHOIO pAclOJOXEHUS NPSAMbIX H
IJIOCKOCTEW, apryMEHTUPOBAHHE CBOMX CyxaAeHud. DopMylupoBaHHE  ONPEICIICHUH,
IPU3HAKOB M CBOMCTB NapajuIeJIbHBIX M MNEPHEHAUKYJSPHBIX IUIOCKOCTEH, IBYIpaHHBIX H
JIMHENHBIX yTJIOB. BBINOIIHEHNE MOCTPOCHHUS YIVIOB MEXKIY MPAMBIMU, IPIMON U IIOCKOCTHIO,
MEXIYy IUIOCKOCTSIMHM II0 ONKCAHHIO M pPAClo3HaBaHWE WX Ha Mozensx. M3oOpaxeHue Ha
PUCYHKAaX M KOHCTPYUPOBAHHME HA MOJEIAX IEPIEHIUKYJISPOB W HAKJIOHHBIX K IUIOCKOCTH,
OPSMBIX, MMapajUIeTIbHBIX IUIOCKOCTEH, YIJIOB MEXIy MPSMOW M IUIOCKOCTBIO M OOOCHOBaHHE
noctpoeHus. PemenHue 3amay Ha BBIYMCICHUE TE€OMETPUYECKHMX BeNMMYMH. OnHChIBaHHE
PacCcTOSHUSA OT TOYKH JI0 MJIOCKOCTH, OT HPAMOM 10 INIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY
CKpEIIMBAIOIIUMHUCA TPSMBIMH, MEXAY [POU3BOJBHBIMU (QUTypaMH B TPOCTPAHCTBE.
OmnpezneneHyue U BBIYMCICHHUE PACCTOSHUI B mpocTtpaHcTse. [IpuMenenue ¢opmya u Teopem
IUIAHUMETPUM U1l pELIeHUs 3ajady. ApPryMEHTHPOBAaHHE CBOMX CYKICHUH O B3aUMHOM
pAcIoNIOKEHUH MPOCTPAHCTBEHHBIX ¢Guryp. OnMcanue M XapaKTepUCTHKA Pa3IMYHBIX BHJIOB
MHOTOTPaHHHUKOB, [IEPEUNCIIEHUE UX 3JIIEMEHTOB U CBOMCTB. 300pakeHre MHOTOTpaHHUKOB U
BBIMIOJTHEHHE TOCTPOCHHUS Ha H300paXKEHUAX M MOJENSAX MHOTOTPAaHHUKOB. Brrumcienue
JMHEWHBIX 3JIEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX KOHQUIYypalusX, apryMEHTHpPOBaHHE
CBOMX CYXICHHH. XapakTepuUCTUKa W U300pakKeHHE CEUYEeHHs, Pa3BEPTKU MHOTOTPAHHUKOB,
BbIUMCJIEHHE IJIOLaAe moBepxHocTed. IlocTpoeHue mpocTedmmx cedyeHuid KyOa, MPU3MBI,
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nupamuel. [Ipumenenue ¢akToB M cBeleHUM U3 IUIaHUMETpud. O3HAKOMIIEHME C BUAAMHU
CUMMETPUN B TMPOCTPAHCTBE, (POPMYIHPOBAHUE OIMpPEAETICHUI M CBOWCTB. XapaKTepUCTUKA
CUMMCTPUU TCJI BpaAlICHHUA KW MHOI'OIPaHHUKOB. HpI/IMeHCHI/Ie CBOICTB CUMMCTPUHN TIPU
pemieHnn 3anad. Vcmonp3oBaHMEe TPUOOpPETEHHBIX 3HAHWUN  JUIS  HCCIEAOBAHUA W
MOJICIUPOBAHUS HECJIOKHBIX 3a7a4. M300pa’keHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHEHUE
PUCYHKOB TIO YCIOBHM 3a1a4d. O3HaKOMJICHHE C BHJIaMU Tell BpalleHus, (OpMyIHPOBAHHE UX
onpeAeneHud U CBOMCTB. DOpPMyIMPOBAaHHE TEOPEM O CEUECHHM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTenbHOM K cdepe. XapakTepucTHka U HU300pakKeHHE Tel BpalleHUs, uX
pa3BepTKH, ceueHus. Pemenre 3a1a4 Ha MOCTPOCHUE CEUCHUM, BBIYMCIICHUE JJIMH, PACCTOSTHUH,
yraoB, Tuiomaneit. IIpoBeneHue oka3aTENbHBIX pPACCYXKIEHUH TMPH pEIICHUH 3ajaad.
[IpumeHeHHe CBOMCTB CHMMETPHH NP PEIICHUN 3a7a4 Ha Tejla BPAlICHHS, KOMOMHAIIMIO TEJ.
N300paxeHne OCHOBHBIX KpPYIJIBIX T€JI W BBIMOJHEHHWE PHCYHKA IO YCJIOBHIO 3a/layH.
O3HaKoMJIEHHE C MOHITHIMHU mIomaiu u O6”I)€Ma, aKCHOMaMM M CBOMCTBaMH. Pemenue 3aga4
Ha BBIYHMCIICHUE IUIOMAACH TUIOCKUX (QUTyp C MPUMEHEHHEM COOTBETCTBYIOMIMX (POpPMYIT H
¢dakToB U3 MmIaHUMeTpuu. M3yueHue TeopeM O BBIUMCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TEIl,
pelieHue 3a7ad Ha mpuMeHeHHe (opmyn BbIYMCIEHUS 00BbemoB. M3ydenue dopmyn s
BBIUMCJICHUSI TJIOLIAZAEH MOBEPXHOCTE MHOTOTPAaHHMKOB M Tel BpamieHus. O3HaKOMIJICHHE C
METOJIOM BBIYHCIICHUS TUIOIIATU TMOBEPXHOCTH c(deprl. Pernenne 3amad Ha BBIUKCICHHE
TJIOMIAJIEH TOBEPXHOCTH TMPOCTPAHCTBEHHBIX Teii. (O3HAKOMIIGHHE C TIOHSTHEM BEKTOpA.
W3ydyeHne nekapTOBOM CHUCTEMBI KOOpAMHAT B MPOCTPAHCTBE, IMOCTPOCHHE IO 3aJaHHBIM
KOoOpAuHaTaM TOYCK U HHOCKOCTeﬁ, HaxXO0XIACHUC KOOPAHWHAT TOYCK. Brrancnenne paCCTOﬂHI/Iﬁ
MeXIy ToukaMu. M3ydeHue CBOICTB BEKTOPHBIX BEITUYMH, MPABHI Pa3iOKEHHUS BEKTOPOB B
TPEXMCPHOM NPOCTPAHCTBE, IMMPABUJI HAXOKACHUA KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, IIPaBUJI
NEHCTBUI C BEKTOpaMH, 3a/IaHHBIMHU KoopAnHAaTaMu. [IpiMeHeHne Teopuu Mpu peieHuy 3aaaq
Ha [[el\/’ICTBI/Iﬂ C BCKTOpaMH. HSy‘lCHI/IG CKaJILIPHOTO MPOU3BCACHHA BCKTOPOB, BCKTOPHOI'O
ypaBHEHHS TPSIMOU U MIIOCKOCTU. [IpuMeHeHue Teopuu MpH PelIeHUH 3a7ad Ha JEHCTBUS C
BCKTOpaMH, KOOp,Z[HHaTHBIﬁ MCTO, TPUMCHCHUC BCKTOPOB JJId BBIYUCJICHUA BCIMYHUH YITIOB U
paccTossHui. (O3HAaKOMJIEHHME C JI0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUM O B3aWMHOM
PACIIOIOKEHUH MPSAMBIX U IJIOCKOCTEHN C UCIOJIb30BaHUEM BEKTOPOB.

KomOuHaTopuka. JJiieMeHTHI TeOPHUM BEPOSATHOCTEH W MaTeMaTH4eCKOM
CTATUCTHUKH.

W3yyenne mnpaBuia KOMOMHATOPUKH M MPUMEHEHHE IMPHU PEUICHUH KOMOMHATOPHBIX 3ajady.
Pemenne koMOMHATOPHBIX 3a7]a9 METOJIOM TIepedopa | 10 paBmily YMHOKeHUsI. O3HAKOMIICHHE
C TIOHATUSMU KOMOMHATOPHUKH: Pa3MEIIEHUSIMHU, COYETAaHUSIMH, TIEPeCTaHOBKaMU U (GHopMyliaMu
st ux BbryucieHus. OObsiCHEeHHWE U TpUMEHEHHE (HOpMYIN HJisi BBIYMCICHHUS Pa3MEIICHHM,
MEePECTAaHOBOK M COYETAaHWW Tpu pemeHuu 3anad. O3HakomsieHue ¢ OnmHoMoM HproToHa U
TpeyronbHukoM [lackans. Pemenue npakTuueckux 3ajad ¢ MCHOJIb30BaHUEM MOHATUN U TPABUI
KOMOHMHATOpUKH. M3yueHue KiIacCHYecKoro onpeaesieHUus BEpOATHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBl O CYMME BEpOSTHOCTEM. PaccMOTpeHHE IpPUMEpPOB BBIYUCIICHHUS BEPOSTHOCTEH.
Pemenue 3ama4y Ha BBIUYMCICHUE BEPOSTHOCTEH COOBITHIA. O3HAKOMIICHHE C TMPEICTaBICHUEM
YHUCIIOBBIX JAHHBIX M WX XapaKTepHCTUKaMH. PelieHue mpakTUYecKuX 3aaad Ha o0paboTKy
YHUCJIOBBIX JAHHBIX, BEIUUCICHNUE UX XapaKTEPUCTUK.

OcHoBbI TpUTrOHOMETPUH. DYHKIMHU U TPaPUKHU. YPAaBHEHUS U HEPABEHCTBA
N3ydeHne paiuaHHOTO METOJA M3MEPEHMs YIJIOB BPALICHUS U MX CBSI3H C TPagyCHONM MEpOM.
N300pakeHre yIJIOB BpalleHUs Ha OKPYXHOCTH, COOTHECEHHE BEIMYMHBI yIJa C €ro
pacnonoxxenueM. GopMyIMpOBaHKUE ONPEAEICHUN TPUTOHOMETPUYECKUX (YHKLIMH Ui yTJIOB
MOBOPOTAa M OCTPBIX YIJIOB MPSIMOYIOJBHOTO TPEYrojbHHKA M OOBSICHEHHE MX B3aUMOCBS3H
OCHOBHBIE TPUTOHOMETPUYECKHE TOXkAeCTBAa IIpUMEHEHHME OCHOBHBIX TPUTOHOMETPUYECKHX
TOXKAECTB Ul BBIYMCICHUS 3HAYCHUH TPUTOHOMETPHUYECKMX (DYHKUUI MO OAHOM M3 HUX.
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[Ipeobpa3oBanusi OPOCTEMIINX TPUTOHOMETPUUYECKUX BbIpaXeHHH. J3ydyeHne OCHOBHBIX
dopMyn TpuroHoMeTpuu: (GOpPMYINBI CIOXKEHHUS, YABOGHHS, MPeoOpa3oBaHUS CYMMBI
TPUTOHOMETPHUUYECKUX (DYHKIMIA B IPOU3BECHUE U IPOU3BEACHUS B CyMMY U IIPUMEHEHUE TIPU
BBIUMCJICHUM 3HAYEHUSI TPUTOHOMETPUUYECKOTO BBIPAXKECHMS U yNpolleHus ero. O3HaKoMIIEHUE
CO CBOMCTBaMHU CUMMETPHM TOYEK Ha €AMHUYHOU OKPYHOCTH M MPUMEHEHHE UX JUIsl BHIBOJA
dopmyn npusenenus IIpocreiinme TpUroHoMeTpu4ecKue ypaBHEHUSI U HepaBeHCTBa Perienue
1o opMysiaMm ¥ TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHUH.
[TpuMeHeHHe OOLIMX METOAOB pelIeHHs YpaBHEHUH (MpUBeIeHUE K TMHEHHOMY, KBaIpaTHOMY,
METO/]I pa30okKEeHHsI Ha MHOYKUTEIN, 3aMEHbI IEPEMEHHOI) IPU PELLICHUN TPUTOHOMETPUUECKUX
YPaBHEHHH. YMEHHME OTMeYaTb Ha Kpyre peELIeHHs MPOCTEHIIMX TPUTOHOMETPUUYECKUX
HEpaBEHCTB APKCHHYC, apKKOCHHYC, apKTaHreHC uncia O3HaKOMIIGHHE C MTOHATHEM O0PaTHBIX
TpUrOHOMETpUUYEeCKMX  (QyHKIMHA. 3yueHue onpeneneHuit apKCHHyca, apKKOCHHYcCA,
apKTaHTeHca dYncia, (OpMYJIHpPOBaHHWE UX, H300paKEHHE HA EIWHUYHOW OKpPY)KHOCTH,
npUMeHeHue NpHu peuieHun ypaBHeHui. DyHkiuu. IloHsATHE O HempepbhIBHOCTH (QYHKLUHU
O3HaKOMJIEHHE C MOHSTHEM IEPEMEHHOM, NMPUMEPAMU 3aBHCHUMOCTEH MEXIY NEPEMEHHBIMH.
O3HakomJieHHE C TOHATHEM TIpaduka, OIpeAeieHHE NPUHAAJICKHOCTH TOYKH TIpaduky
¢yskumu. Omnpenenenne 1o (Gopmyne NTpPOCTEHIIed 3aBHCHMOCTH, BHIAa €€ Tpaduka.
Bripaxenue no ¢opmyse onHoM nepeMeHHOH uepe3 apyrue. O3HaKOMIIEHUE C ONpeeeHueM
byukuun, dopmynupoBanue ero. HaxoxaeHue obnacTu onpeiesieHus U 00JacTH 3HAYCHUN
¢yukuun CpoiictBa ¢(ynkiuu. ['paduueckas mnTepnperauus. IIpumepbl ¢GyHKIHOHAIBHBIX
3aBUCHUMOCTEH B pealbHbIX Iporeccax U sBjleHUAX O3HaKOMJIEHHME C MpUMepamMu
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B peajbHBIX MpoIeccaX U3 CMEXHBIX JUCLUILIUH.
O3HakOMJIEHHE C JIOKa3aTE€IbHBIMU PpACCYKICHUSMH HEKOTOPBIX CBOMCTB JIMHEHHOW W
KBaJIpaTHUHON (pyHKIUI, TPOBEACHUE UCCIEIOBAHMS TUHEHHON, KyCOYHO-IUHEHHOU, APOOHO-
JMHEHHOW W KBaJpaTHUHOW (YHKUIWH, mocTpoeHne ux rpadukon. [locTpoeHme u uTeHHE
rpa¢ukoB (ynkuuii. MccnenoBanue ¢ynkuuu. CocraBieHue BUIOB (DYHKIHMH MO JaHHOMY
YCIIOBHIO, PELICHHE 337a4 Ha 3KCTpeMyM. BrinmonHenue mpeoOpazoBaHuii rpaduka GyHKIUU
O6parapie QyHkimu W3ydeHue moHATHS oOpaTHOW QYHKIHMH, ONpEAeNieHHEe BHAA |
MoCTpoeHue rpaduka oOpaTHONW (YHKIMH, HAXOXKIECHUE €€ O0JIACTH ONpeeNIeHus U 00IacTu
3HaueHu. [IpuMeHeHne CBOWCTB ()YHKIHMI MPH WCCIACAOBAHUN YPaBHEHUW M PEIICHUM 3a7ad
Ha ’KCTpeMyM. O3HaKOMIIEHHE C TOHATHEM CloKHOW (pyHKIuM CTerneHHble, MOKa3aTelbHbIE,
norapupMuUecKue W TpUroHOMeTpudeckue GyHKuun. OOpaTHbIE TPUTOHOMETPHUECKUE
¢yHkuun Beruucnenue 3HaueHWi (QyHKIME 1Mo 3HaueHWio apryMmeHTa. OmnpeneneHue
HOJIOKEHHUs TOYKM Ha rpaduke Mo ee KoopAMHaTaM M HaoOopoT. lcmosb3oBaHHE CBOMCTB
GyHKUMHA [UIE CpaBHEHHMs 3HadeHWH creneHed u sorapudmon. [locTpoeHue rpadukos
CTENEHHBIX M Jorapupmuyeckux (yHKIui. O3HaKOMIIEHHE C NPOCTEHIIMMU CBEIACHUSMHU O
KOpHSX ajreOpanyecKkux YypaBHEHHUH, MOHATUSMH MCCIEIOBAHUS YpPaBHEHUH U CHCTEM
ypaBHeHU. M3ydyeHue Teopuu paBHOCWIILHOCTH YpPaBHEHUU M ee npuMeHeHud. [loBropeHue
3alUCH  PELICHUS CTAaHIApTHBIX YpaBHEHHWH, MPUEMOB MpeoOpa3oBaHUs YpaBHEHUH s
CBEICHMs K CTaHJAapTHOMY YPaBHEHHIO. PelleHMe palMOHAIBHBIX, HPPaLMOHAIbHBIX,
NIOKAa3aTeNbHbIX U TPUTOHOMETPUUECKUX YpaBHEHUN M cucTeM. lcnonbp3oBaHuE CBOWCTB U
rpa¢uKkoB (YHKUMH A pelieHus ypaBHeHUH. [IOBTOpeHHME OCHOBHBIX INMPHEMOB PpEIICHUS
cucteM. PemieHue ypaBHEHUIl ¢ IPUMEHEHUEM BCEX NPUEMOB (pa3lioKEHHsS Ha MHOXKHUTEIH,
BBEJICHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKHM, TIpaduueckoro merona). Pemenue cucrem
YpaBHEHHH € MPUMEHEHHEM pa3IU4YHbIX CIoco00B. O3HaKoMIIeHHE € OOIIMMHU BOIPOCAMHU
peleHNs] HEPaBEHCTB M HCIOJb30BAaHUE CBONCTB M TpapuKoB (YHKIMH HOpHU pPELICHUU
HEPABEHCTB. PellleHHe HEPAaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM pa3IUYHbIX
CHoco0O0B.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a

O3HakOMJIEeHHME C TIOHATHEM YHUCJIOBOH TIOCIEI0BaTENbHOCTH, CHOcO0aMU €€ 3aJaHus,
BBIYUCIICHUSIMU €€ uieHOB. (O3HAKOMIJICHHE C TOHSTHEM IMIpeJesia TMOCIe0BaTEIbHOCTH.
O3HakOMJIEHHME C BBIYHCIEHHEM CYMMbI OECKOHEYHOrO YHCIOBOTO psla Ha IpuUMepe
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BBIYHCIICHHSI CYMMBI 0@CKOHEYHO YOBIBAIOIICH reOMETPUIECKOM Iporpeccuu. Pemenue 3anaq Ha
npuMeHeHne (GopMysabl CyMMbl OECKOHEYHO YOBIBAaIOLIEH IeoMEeTpUYecKoil Iporpeccuu
[IpousBonnas u ee npumeHeHne O3HAKOMIIEHHWE C MOHATHEM NPOU3BOAHOM. M3yuenue u
(GopMyIMpOBaHHE €€ MEXaHWYECKOI0 M TIeOMETPUYECKOro CMBbICNIA, HM3Y4YEHHE aJIrOpuTMa
BBIUMCJIEHUS] TPOU3BOJHOM Ha IpUMEPE BBIUMCICHHMS MIHOBEHHON CKOPOCTH M YTJIOBOIO
ko3 duuunenta kacareabHoi. CocTaBlieHHe ypaBHEHMs KacaTeJIbHON B 00lIeM Buje. Y CBOCHHE
npaBuwi auddepeHnrpoBanus, TaOIUIBI TPOU3BOIHBIX AIEMEHTAPHBIX (YHKIWH, TPUMEHEHHE
i auddepeHurpoBanus pyHKLUUH, COCTaBICHUs ypaBHEHHs KacaTelbHOU. V3yueHue TeopeM o
CBSI3M CBOMCTB (YHKIIMM W TPOM3BOJHOH, (opmynupoBka ux. lIpoBeneHHe C MOMOIIBIO
IPOM3BOJIHON HCCe0BaHUs (YHKLNH, 3aJaHHON (opMyioi. YcCTaHOBJIEHHE CBSI3U CBOMCTB
(GYHKIUU U IPOM3BOAHOM 1O UX rpadukam. [IpumeHeHre npou3BOJHON AJIsl peUIeHMsl 3a/1a4 Ha
HaXOXJEHWE HauOOJbIIEro, HAUMEHBIIEr0 3HAa4YeHHWs M Ha HAXOXJAEHHE SKCTpeMyMma
[lepBooOpa3nast u wuHTerpan O3HaKOMJIEHWE C TOHATHEM MHTErpajla U NepBOOOpa3HOM.
W3ydenne npaBuia BeIYHCIECHUS TIepBooOpa3Hoil u TeopeMbl HproToHa— Jleiibnuna. Pemenue
3a/1a4 Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOJHOM, BBIYUCICHHE MEPBOOOPA3HON I JAaHHOM
¢yHkuuu. Pemenue 3a1a4 Ha MpUMEHEHUE UHTErpaia JUlsl BBIYMCICHUS (PU3MUECKUX BEITUYUH U
IJIOIIAEH.

HNudopmanuoHHas 1eITEJIbHOCTh YEJI0BEKA

IMouck cxoacTBa M pa3inuyusl NPOTEKaHUS HHPOPMALMOHHBIX MPOIECCOB Yy 4YENIOBEKa, B
OMOJIOTNYECKHUX, TEXHUUYECKUX U COLMaibHbIX cucTeMax. Knaccudukanus nHpopManoHHbIX
IPOIIECCOB 110 MPUHATOMY OCHOBaHHIO. BhijienieHre OCHOBHBIX MH(OPMALIMOHHBIX MPOLIECCOB B
peanbHbIX cucTemax. Kiaccupukanuss HMHOOPMAIMOHHBIX IPOLECCOB IO  MPHUHATOMY
OCHOBaHMIO. Bragenue cucremMoil 0a30BBIX 3HAHUM, OTpa)KalOIUX BKIAJ WHPOPMATUKU B
dbopMHpOBaHHE COBPEMEHHOW HAy4YHOHW KapTUHBI MHpa. McciaegoBaHWe C  IOMOIIBIO
UHPOPMALIMOHHBIX MOJENIeH CTPYKTypbl M TOBEIEHUs O0bEKTa B COOTBETCTBUU C
IIOCTaBJIIEHHOW 3a7aueil. BplsgBieHne npoOiieM JKU3HEAEATENbHOCTH 4EJIOBEKa B YCIOBHUAX
UHQOPMALMOHHON IMBWJIM3AIlMM M OLEHKAa MpeularaéMblX IMyTed WX pa3pelieHus.
Hcnonb3oBaHuEe CCBUIOK M LUTHPOBAHMUSA MCTOYHMKOB HMHpopManuu. 3HaHHE 0a30BbIX
NPUHIMIIOB OpraHu3aluy U (YHKIHOHUPOBAHUS KOMIBIOTEPHBIX ceTel. Brnagenune Hopmamu
nH(OpMaITMOHHOM >THKU U mpaBa. CoOt0IeHHe TPUHITMIOB obecrieueHuss HHHOPMAITMOHHOM

0€30MaCHOCTH, CIIOCOOOB M CPEACTB O0ECIEUECHUs] HAJeKHOTO (YHKIHMOHHUPOBAHUS CPEICTB
UKT.

Onenka vHGOPMAIMKM C TMO3UIMKA €€ CBOWCTB (IOCTOBEPHOCTH, OOBEKTUBHOCTH, IMOJHOTHI,
aKTyaJbHOCTH W T. 11.). 3HAaHUE O JUCKPETHOH ¢opme mpeicTaBieHUs WHGOpMaIuu. 3HaHHUE
CHoco00B KOJUPOBAHUA U JeKoaupoBanus nHpopmanuu. Ilpeacrasienue o poau nHGopMauu
U CBSI3aHHBIX C HEH MPOIIECCOB B OKPYIKAIOIIeM MUpe. BiiajgeHne KOMIbIOTEPHBIME CPEJICTBAMH
NpEeICTaBICHUA W aHalu3a JaHHBIX. YMEHHE OTIHYaTh MpeACTaBIeHUE HH(pOpMaruu B
pa3IMYHBIX CHCTEMaxX CYHCICHHSA. 3HAHUE MATEMaTHYECKUX OOBEKTOB HWH(POPMATHKH.
[IpencraBneHre o MaTeMaTHUYECKUX OOBEKTaX HMH(OPMATHKH, B TOM YHCIE O JIOTUYECKHUX
dopmyrnax. OmneHka w opraHu3anus WHOOpPMAIUMK, B TOM YHCIE TOIYy4aeMOW W3 CpPEICTB
MaccoBOW HMH(OPMALMU, CBUACTEIBCTB OYEBHJIEB, WHTEPBHIO. YMEHHE aHAIU3UPOBATH H
COITOCTAaBJISITh PA3JIMYHBIC NCTOYHUKH WHPOPMAIINH.

CpeacrBa uHPOPMANMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT il

YMeHue aHanu3upoBaTh KOMIBIOTED € TOYKM 3pEHMs] €OUHCTBA €ro anmapaTHeIX M
IPOrPaMMHBIX CpPEICTB. YMEHHUE aHaJU3UPOBATh YCTPOWCTBA KOMIBIOTEpPA C TOUYKU 3PEHUS
OpraHu3ali TpOLEAyp BBOAA, XpaHEHHs, OOpabOTKH, Mepedayd, BbIBOAA HH(OpMAIUH.
YMeHue onpenensiTb CpencTBa, HEOOXOAMMBbIE [UIsl OCYLIECTBICHHS WH(GOPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUH 337ad. Y MEHHE aHAIM3UPOBaTh MHTEp(ENC MPOrpaMMHOTO CpeaCTBa
C TO3MIMM HCIOJHUTENS, €ro cpeabl (YHKIMOHHPOBAHMS, CUCTEMbl KOMAaHJ M CHUCTEMBI
OTKa30B. BplneneHne M ONpENeeHHE Ha3HAYEHWs] DJJEMEHTOB OKHAa  IIPOIPaMMBI.
[IpencraBienue O THUMOJOTMM KOMIBIOTEPHBIX ceTel. OmnpeneneHre MNporpaMMHOTO |
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anmnapaTHOro 0decrneyeHus KOMIbIOTEPHOW CETH. 3HaHUE BO3MOYKHOCTEN pa3rpaHUuYEHUs MpaB
JO0CTyIa B ceTb. BrageHue 6a30BbIMM HaBBIKAMU U YMEHHMSIMHU 1O COONIOJIEHHIO TPeOOBaHUIA
TEXHUKH O€30MacHOCTH, TUTHUEHBI W pecypcocOepexeHus mpu paboTe CO CpelcTBaMHU
uHpopmaruzanuu. [ToHnMaHMe OCHOB INpPaBOBBIX ACMEKTOB MCIOJIb30BaHHUS KOMIBIOTEPHBIX
nporpaMm u paboTsl B IHTepHEeTE. Peann3anust aHTHBUPYCHOH 3aIIMTHI KOMIIBIOTEPA.

TexHosorum co3ganust ¥ npeodpasoBanus UHGOPMAUMOHHBIX 00bEKTOB
[IpencraBnenne o cnoco0ax XpaHeHUs M Tpocreiimell o0paboTke MaHHBIX. Branenue
OCHOBHBIMH CBEICHMSIMH O 0a3ax JaHHBIX M CPEACTBaX AOCTyNa K HUM; yMEHHE pabdoTaTh ¢
HUMHU. YMeHHe paboTath ¢ OuOmuorekamu mporpamMM. ONBIT UCIONB30BaHUS KOMIBIOTEPHBIX
CPE/ICTB TPEICTaBICHUS M aHaidu3a AaHHBIX. OcylecTBiIeHHE OOpPaOOTKM CTaTHCTHYECKOM
uHpopmanuu ¢ momombplo KommbloTepa. Ilonp3oBanme Oa3zamMu JMAaHHBIX W CIIPABOYHBIMU
CHCTEeMaMH.

[lpencraBneHne O TEXHUUYECKUX M IPOrpaMMHBIX CpPEACTBAaX TEJIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI. 3HaHMe crnoco0oB moakIoueHuss k cetu HWurepuer. I[lpeacraBienue o
KOMITBIOTEPHBIX CETAX M UX POJIM B COBpeMeHHOM mupe. OnpeneneHne KII0UeBbIX CIoB, ¢pa3
JUIA  IIOMCKa HHq)OpMaHHH. YMeHre WCIIONB30BaTh IMOYTOBBIC CCPBUCHI I Hepcaavyun
uHpopmanuu. OnpeneneHne oOUMX IPUHIUIIOB pa3paboTKU U (PYHKIIMOHUPOBAHHS UHTEPHET-
npunoxxkeHuil. [lpencrasienue o cnocobax co3gaHusi M CONPOBOXACHUA caifta. [IpencraBienue
0 BO3MOXHOCTSIX CETEeBOr0 MpPOrpaMMHOro obecrnedeHus. [lnanupoBaHre MHIUBUAYAIBHOW U
KOJJIEKTUBHOM ACATCIIBHOCTH C HCIIOJIB30BAHHUEM IPOTPaAMMHBLIX HMHCTPYMCHTOB IMOAACPIKKHU
YIOPaBIEHUS MNPOEKTOM. YMEHHME AaHAJIU3UPOBATh YCIOBHUA M BO3MOXHOCTU IPUMEHEHHUS
MPOIrpaMMHOI0O CPEACTBA IJIs1 PEIIECHUS TUIIOBBIX 3a1a4.

3. YCJIOBUSI PEAJTA3AIIAN ITPOT PAMMBI
YYEBHO! JUCIHATIJINHBI

3.1. TpeOGoBaHNsi K MUHMMAJbHOMY MAaTePHATbHO-TEXHUYECKOMY
ol0ecrne4yeHHU10

Peanuzanus nporpaMMbl yueOHOM TUCHUILTMHBI TPEOYeT HATUYUS:

- KaOMHeTa /7151 TPOBEICHUSI Ay JUTOPHBIX 3aHATUH, 000pYAOBAHHBIN
KOMIUJIEKTOM yueOHOM Mebenu Ha 25 mocaiouHbIX MECT;

- IOCKH JUTsI 3aMTMCH y4eOHO nHPOpMAaIMK U CPEACTB pabOTHI C HEH (Mell,
TpSTIKA JIsl CTUPAHUS C JOCKH, Mapkep, T.1.);

- KOMIUIEKT Y4eOHO-HaIISIIHBIX Tocoonit «MaTeMartrka, HHPOpMaTHKa.

- TEXHUYEeCKHe CPeICTBA 00yUeHusI:
- MyJIbTUMEIUIHAS yCTAaHOBKA, IKpaH
- KOMIIBIOTEPHI C JTUICH3UOHHBIM MPOTPAMMHBIM 00ECTICUCHUEM H BHIXOJIOM B CETh
HNurepHer

3.2. UudopmannoHHoe odecreyeHrue 00yueHu .
Ilepeyenb pekoMeHIyeMbIX Y4eOHBIX H31aHNI, HTHTEPHET-PECYPCOB,
JAOIOJHUTEJIbHOH JTUTEPATYPBHI.
OCHOBHBIC HCTOYHHUKU:
1. bammvakoB M. . Maremarnka: y4yeOHHK IJIsi CTYJ. YYPEXKACHUN Cpell. mpod.
obpazoBanus. — M., 2018.
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2. [BetkoBa M. C., Benmukosuu JI. C. Uudopmatuka u UKT: yueOHuk mis crym.
yupexaeHu cpen. npod. oopazoBanus. — M., 2018.

3. MaremaTtuka u unpopmaruka: yueOHUK u npaktukym anst CIIO / T. M. bensiera
[u np.]; oTB. pea. B. JI. Qnbkun. — M.: U3natensctBo FOpaiit, 2017. — 527 c.

JIonOTHUTENbHBIE UCTOYHUKU:

1. Ammumos III. A. u np. MaremaTuka: anredpa v Hadajla MaTEMaTHYECKOTO aHau3a,
reomeTpus. AnreOpa W Hadajla MaTEMaTUYECKOro aHanuza (0a30BbIA M YIIIyOJICHHBIM
ypoBHH).10—11 kmaccel. — M., 2014.

2. Artanacsa JI. C., byty3oB B. @., Kagomues C. b. u np. Maremaruka: anredpa u
Hayvajga MaTeMaTh4deckoro aHamusa. ['eomerpus. ['eomerpust (6a30BbIid M yriayOJeHHBIN
ypoBHH). 10—11 maccer. — M., 2014.

3. bammakos M. M. Maremartuka. 3agaunuk: y4e0. mocobue JUist CTy. YUpexaeHUuN
cpen. mpod. obpazoBanus. — M., 2014.
4. Komnsirun FO. M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anredpa u

Hayaja MaTeMaTH4YeCKOro aHajm3a. AnreOpa W Hadvaja MaTEeMaTHYECKOTO aHaJIn3a
(6a3oBbIit 1 yriryOsieHHbI ypoBHH). 10 kiace / mox pen. A. b. XKwxkuenko. — M., 2014.
3. Konsrun 0. M., TkaueBa M. B., ®eneposa H. E. u np. Maremaruka: anredpa u
Havaja MaTeMaTWYeCKOro aHanmm3a. AnreOpa M Havaja MaTEeMaTHYeCKOro aHaln3a
(6a3oBbIit 1 yriryOsieHHbIH ypoBHH). 11 kiace / o pen. A. b. XKwxkuenko. — M., 2014.

HNuTepHeT-pecypcebl:
1. www.fcior.edu.ru  (MHpopmalMiOHHbIE, TPEHUPOBOYHBIE U  KOHTPOJIbHBIE

MaTepHaIbl)

2. www.school-collection.edu.ru (Eaunas xomnekuuu nudpoBsix 00pa3oBaTEIbHBIX
pecypcoB)

3. www. intuit. ru/studies/courses (OTKpbITbIE HHTEPHET-KYpchbl « MHTYHUT» MO KypCy
«MHDopmMaTukay).

4. www.lms.iite.unesco.org (OtkpeiThie 31eKTpoHHBIE Kypchl «IMTO KOHECKO»
10 UH(POPMAIIMOHHBIM TEXHOJIOTHSIM).

5. http://ru. iite. unesco. org/publications (OTkpsITasg 3JeKTpoHHash OuUOIHOTEKA
«1UTO IOHECKO» no UKT B o6pazoBanun).

6. www.megabook.ru (Merasuuuknoneaust Kupunna u Medoaus, pazaenst «Hayka
/ Marematuka. Kubepuernka» u « Texnuka / Kommbrorepsl u UIHTEpHETY).

7. www. ict. edu. ru (moptan «1HpopMaMOHHO-KOMMYHHUKALMOHHbIE TEXHOJIOTHH B
00pa3oBaHUNY).

8. www.digital-edu.ru  (CnpaBounuk oOpa3oBarenbHbIX pecypcoB  «llopTan
1 (pOBOro 0OPa30BAHUS).

9. www. window. edu. ru (EquHoe okHO mocTyma K 0Opa3oBaTelbHBIM pecypcam
Poccuiickoit denepaiun).

10. «OtkpriTHIN OaHk 3amay EI'D mo matemartuke» http://ege.yandex.ru/mathematics,
http://mathege.ru/or/ege/Main, http://wwwl.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHO
TV CIUTILIAHBI

Koutposb u oleHKa pe3yJbTaTOB OCBOCHUS Y4e€OHOW  JUCHUIUIUHBI
OCYLIECTBJISIETCS MpernojaBareieM B MPOLEcCce MPOBEICHUS MNPAKTUYECKHX
3aHATUH M CaMOCTOSITENIbHBIX padOT, TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS

00yYaIOIIMMUC UHANBUYaTbHBIX 3aJaHUN.

Pe3yabTaTrsl 00yueHus
(ocBOEHHBbIE YMEHHS, YCBOCHHbIE 3HAHMA)

@opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yabTaToB 00y4eHH sl

Ymenus:

MMpOBOAWUTL TOXACCTBCHHBIC Hp606pa3OBaHI/IH
UPpaALMOHATIbHBIX, MOKa3aTeIbHbIX,
.HOI‘apI/I(bMI/I‘-IeCKI/IX u TPUTOHOMCTPUICCKUX
BBIPAXKEHUI;

pelaTh UppalnnoHaiIbHbIe, JOrapuPMHUUECKUE U

TPUTOHOMETPHUYECKHUE ypaBHEHHS u
HEpPaBEHCTBA;

pelmaTh CUCTEMbl ypaBHEHHWH HM3yYCHHBIMH
METOIAMU;

CTPOUTH TpapUKH dJIEMEHTAPHBIX (YHKIUHA W
IIPOBOJUTH npeoOpa3oBaHus rpa¢uKoB,

WCIIOJIB3YS U3YUYECHHBIE METOIBI;
NPUMEHATh anmnapar MaTeMaTHUYeCKOro aHaiau3a
K PEILICHUIO 3a/aY;

INPUMEHSATh OCHOBHBIE METOABl T'€OMETPUU
(mpoeKxTHUpoBaHus, peoOpa3oBaHUH,
BEKTOPHBIN, KOOPIMHATHBIN) K PELICHUIO 3a7a4;
OTIEpUPOBATH PA3TUYHBIMU BHIAMHU
MH(GOPMAIMOHHBIX 00BEKTOB, B TOM YHCIIE C
MOMOIIbIO KOMITBIOTEPA, COOTHOCUTH
MOJIyYEHHBIEC PE3YJIbTaThl C pE€aTbHBIMHU
00BEKTaMU;

pacro3HaBaTh U OMHUCHIBATH HHPOPMAIIHOHHBIE
MPOIIECCHI B COIUATBHBIX, OMOIOTUYECKHUX U
TEXHUYECKUX CUCTEMax; HCII0JIb30BaTh TOTOBBIC
WH(POPMAIMOHHBIE MOJICIIH, OIICHUBATH UX
COOTBETCTBUE PEaTbHOMY OOBEKTY U IENSIM
MOJICIIUPOBAHUS;

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTH U
TUTHCHUYECKUE PEKOMEHAAINH TIPU
ucnonb3zoBanuu cpeacts UKT;

OIICHUBAThH JJOCTOBEPHOCTH WH(OpPMAIIUH,
COMOCTABJISIS Pa3JIMYHbIE UCTOUYHUKHU
WTIOCTPUPOBATh YUEOHbIE pabOTHI €
UCIIOJIb30BAaHUEM CPECTB HH(POPMAIIHOHHBIX
TEXHOJIOTHI; CO3/1aBaTh UH(OPMAITHOHHBIC
OOBEKTHI CTIOKHOU CTPYKTYPBI, B TOM YHCTIE
TUTIEPTEKCTOBBIC IOKYMEHTHI;

MIPOCMAaTpPUBaTh, CO3/1aBaTh, PEJAKTUPOBATb,
COXPAHSITh 3aIKMCH B 0a3ax TAaHHBIX, MMOTYYaTh

BHEAyJUTOpHAs CaMOCTOATEIbHas padoTa,

KOHTPOJIbHAS paborta, MIPAKTUYECKHE
3aHATHSA

YcrHble HOpMBI KOHTPOJIS:

- IUCKyCCus;

- TUCIIYT,

- IPEHHUs 10 JOKIAIaM,
- myOIMYHBIE BHICTYIUICHUS TOKJIAJUUKOB.
[TuceMenHbIE (HOPMBI KOHTPOJIS:

- TNHChMEHHasg KJaccHasg paboTa 1O
Pa3HOYPOBHEBBIM  3aJIaHMSAM 10  KaXAOU
U3Y4YEHHOH TeMe,

- TMChbMEHHas JomaiHsAs pabora 1O
pPa3HOYPOBHEBBIM 33JaHUAM IO KaXI0H
W3y4YEHHOU TeME;

- TNHCbMEHHBIE JIOKJIAJbI,
3aJIaHHBIM TEMaM.

pedepatsl 10

YpoBeHb IIMCbMEHHBIX 3alaHUHA
(03HaKOMHUTENbHBIH, PEeNpOyKTUBHBIN,
POy KTHUBHBIN) BbIOMpaeTCs caMUM

y4almmMcsi, 4YTO CIOCOOCTBYET pa3BUTHUIO
(GYHKIIMU CAMOKOHTPOJISI U CAMOOLIEHKH.

Kpurepun BbICTaBICHHS  OLEHKHU
COOTBETCTBYIOT TPEM YPOBHSM OCBOECHUS
00yJarImUMHUCs HW3y4aeMOro Marepuaia H
MPENIoNaraloT Halu4he y OO0ydarouuxcs
CHEAYIOIINX KOMIETEHIIH:

1 ypoBeHb — O03HAKOMHUTEJIbHBIN
(ypoBeHb BOCIIPOM3BE/ICHUS),
COOTBETCTBYET OLICHKe
«YJAOBJIETBOPUTEIbHO». Ha  nanHoM
ypOBHE oOyuaromuecs JIOJKHBI
OpUEHTHPOBATbCSI B  MaTepuaie Kypca
HACTOJIBKO, 4TOObI 3HaThb U yMETh

BOCIIPOW3BECTH OCHOBHBIC (aKTHI, COOBITHS,
SBJICHUS, NTPOLIECCHI, TEPMUHBI, MOHATHS, a
TaKK€ WX OTIMYMUTEIIBHBIE CBOWCTBA H
XapaKTepHbIE NMpU3HAKU. Taxke Ha JaHHOM
YPOBHE OCBOEHUS OOYyYaroIIMecs JOJIKHBI
YMETb BOCIIPOM3BECTHU coJlepiKaHue
OCHOBHBIX TEOpHH, KOHLENIHHA, HAay4YHBIX
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HE00X0IMMYI0 HH(POPMAIIHIO TIO 3aIIPOCY
MOJIb30BATEJNs; HATJISIAHO MPEACTABIATD
YHCIIOBBIE ITOKA3aTeN i JUHAMUKY HX
U3MEHEHUS C TIOMOIIBIO POTPaMM JIETOBOM
rpaduKy;

HCIIONIb30BaTh MPUOOpPETECHHBIC 3HAHUS U
YMEHUS B IPAKTHUECKOH eI TeTbHOCTH U
MOBCEIHEBHOM JKU3HH JUTs: 3P PEKTUBHOTO
NpUMEHEHUsT MHPOPMAITMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB B yueOHOU
NeSITETIHHOCTH, B TOM YHCIIE CAaMOOOpa30BaHHH;
OpHUEHTAINH B UH(POPMAITHOHHOM
IPOCTPAHCTBE, pabOTHI C PaCIIPOCTPAHECHHBIMH
ABTOMATU3MPOBAHHBIMU WH(OPMALIMOHHBIMU
CHCTEMaMH; aBTOMaTH3aIH
KOMMYHHKAITMOHHOM J1eATeTbHOCTH;
COOITIOJICHHST STHYECKUX U TIPABOBBIX HOPM IIPH
pabote ¢ nnpopmanueit; 3pheKTUBHON
OpTraHu3aIH WHAWBUYaTHHOTO
UH(GOPMAIIMOHHOTO IPOCTPAHCTBA

3HaHuA:

TEMaTHUYECKHI MaTepHan Kypca;

OCHOBHBIE TEXHOJIOTUHU CO3JJaHHUS,
penakTUpoBaHus, 0(hOPMIICHHS, COXPaHEHHSI,
nepeaayn HHHOPMAIIHOHHBIX 00BEKTOB
Pa3IMYHOTO THUIIA C TIOMOIIIBIO COBPEMEHHBIX
POTPAMMHBIX CPEICTB MHPOPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

Ha3HAuYeHHUE U BUIbI HH)OPMAIIHOHHBIX
MoOJIeJIei, OMHICHIBAIOIIUX PEAIbHBIE OOBEKTHI U
TIPOIIECCHI,

Ha3Ha4YeHHe U (PYHKIUHU OTEePAIlIOHHBIX CUCTEM
B pesynprare OCBOGHHS ~AMCUUIUIMHBL Y
oOydaromierocss  (GOpMUPYIOTCA  CIIEAYIOIINE
o0mue komnerennun (OK):

OK 10. Hcnonp30BaTh yMEHMSI U 3HAHUS
0a30BbIX JUCIUILTHH (peaepasbHOTOo
KOMIIOHEHTa CPETHETO (TIOJHOT0) 00IIIero
o0Opa3oBaHus B IpoPeCcCHOHAIBHON
NESITEILHOCTH (BCE CIEIMAILHOCTH).

po0JIeM M TOYEK 3PEHHUs, U3Y4aBIIMXCS B
Kypce, 0e3 YMEHHUs UX apryMEHTHPOBATh.

2 ypoBeHb — PpenpoxyYKTHBHBII
(ypoBeHb BAPHATHBHOCTH),
COOTBETCTBYIOLIHI OlleHKe «xopouo». Ha
JAHHOM ypOBHE OOYyYaloluecs JOJDKHBI
OpUEHTHPOBATbCSI B  MaTepuaie Kypca
HACTOJIBKO, YTOOBI yMEThb HE TOJBKO
BOCIPOU3BOANTh HMH(OpPMAIMIO BCIEI 3a
YUHUTEJIEM, HO M OCYILLECTBISATh ACUCTBUS MO
mabJoHy, a TakkKe YMETb BBIICIATH
MPUYUHHO-CIICACTBEHHYIO  CBSI3b  MEXAY
O00BEKTaMH,  SIBICHHSMH,  IPOIECCAMHU,
COOBITUSMM, I  YEero  IMOJIb30BAThCA
METOJIaMU  CPaBHUTEJIBHOTO aHajau3a W
cuHTe3a. JlaHHBIM ypOBEHb OBJIAJCHUS
TaKkKe Tpearnonaraet (GopMUpOBaHHE Y
oOydarolmuxcsi ~ HaBHIKOB  BapHATHUBHBIX
NEUCTBUM B paMKax I1a0JjoHa, 3aJaHHOU
CXEMBbI, apryMEHTHPOBaHHBIA BBIOOpP OJHOM
U3 3aJaHHBIX [O3ULMUI, TOYEK 3pEHMS,
TEOpUN, KOHUEILIHNMI, THIIOTES.

3 ypoBeHb — NPOAYKTHBHBII
(ypoBeHb TBOP4YeCTBA),
COOTBETCTBYOIIHI OLEHKE «OTJIHYHOY.
Ha nanHoM ypoBHe oOydaromuecs IOJIKHBI
HE TOJbKO 3HaTh U YMETb BOCIPOM3BECTU
OCHOBHBIE TEPMHUHBI, MOHATHUSA, TEOPUU U
TOYKM  3pEHMs, HE  TOJbKO  YyMETh
JeCTBOBATh MO MIAOJIOHY U UMETh HaBBIKU
BapUaTHUBHOW JI€ATENbHOCTH, HO JIOJIKHBI
yMETh CaMOCTOSITEJIBHO MIPOBOJIUTH
aHaJIOTUH, TapaJlIeH, BBIBISATh IPUUNHHO-

CJIEICTBEHHBIC CBSI3H MEeXIy
pa3po3HEHHBIMU  (aKTaMH, COOBITHUSIMU,
SIBIICHUSIMU, BIIAJICTh MeTOoJIaMHu
CPaBHMUTEIBHOIO  aHajiM3a, CHCTEMHOIO
aHalM3a, U HAa UX OCHOBAaHHH YMETh
(dbopMyITHpOBAThH u apryMEHTHUPOBATh
COOCTBEHHYIO TOYKY 3pEHHS, IO3UIIHIO,

KOHIICTIIUIO, BEPCHIO.
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5. METOAUYECKHUE PEKOMEHJALIMUA 110 OPTAHU3ALIMHN
CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB

CamocrosiTenbHas BHEAyJUTOpHAas padoTa CTYAEHTOB BKIIOYaeT B ceOs
cnenytromye GopMbI pabOTHI:

- MOJITOTOBKA COOOIICHUH, JOKIa0B, pedepaTos;

- BBITIOJIHEHHE PA3HOYPOBHEBBIX JIOMAIIHUX 3a/IaHUN B PAMKax MOJrOTOBKH

K KOHTPOJIbHBIM paboTaM.

- MOJTOTOBKA K MPAKTUYECKUM 3aHITHUAIM (CEeMUHApaM, TUCKYCCHUSM).

Kaxnas ¢opma caMocTosITeIbHOW pabOThl  CTYJEHTOB  OLIEHHUBACTCS
OTHIENBbHO M TpeIHa3HauYeHa Il OTPaOOTKM pPAa3IUYHBIX METOJIOB YCBOEHUS
u3y4aemoro B Kypce marepuana. [loaroroska cooOiieHuit (10KIa10B, pedepaToB)
nmpeaHa3HavYeHa I paciupeHus: HHGHOPMAIIMOHHOTO TOJIS CTYJCHTOB B paMKax
U3y4aeMou TEMBbI, a Takke (OPMHUPOBAHUSA Y CTYJEHTOB HaBBIKOB OTOOpA TJIABHOU
U BTOpPOCTENEHHOM HH(}OpManMM IO paccMaTpUBaeMOM mpobiieMe, a Takke
HAaBBIKOB  CHUCTEMaTM3allMM  M30bITOYHOM  MHPopMauuu.  BeimoiaHeHue
pPa3HOYpPOBHEBBIX JIOMAIIHUX 3aJaHU MpeAHa3HAYeHO Uil (OPMHUPOBAHUS Y
CTYJICHTOB HAaBBIKOB BBICTpaMBaHWA YETKOM CXEMbl OTBETAa Ha BOIPOCHI
pPa3IMYHOrO YpPOBHS CIIOKHOCTH, a TakXe Ha (POPMUPOBAHUE VY CTYACHTOB
00BEKTUBHOTO MIPE/ICTABIICHUS O CTENIEHU OBJIAJICHUS U YCBOEHUSI MU U3Y4aeMOTO
MaTepHuasia B JaHHBIH MOMEHT BpeMEHU. BhINoIHEHHEe pEeKOMEHTyEMbIX BAPUAHTOB
TECTOBBIX W Pa3HOYPOBHEBBIX 3aJlaHUN TaKKe MO3BOJSET CTYJIEHTaM JIydlle
MOJATOTOBUTHCS K WTOTOBOM TMPOBEpPKE HMX 3HAHUM 1O M3YYEHHBIM TEMaM.
[ToaroToBKa K MPaKTHYECKUM 3aHATHUSIM (CEMHHapaM M JIMCKYCCHUSIM) TO3BOJISIET
CTYJIEHTaM 3aKpeNuTh HABBIKM KPUTHUYECKOTO MBIIUICHUS Tpu paboTe co
CIIPaBOYHOM JIUTEPATypOl U UCTOYHUKAMHU, U YTIYyOUTh 3HAHUS MO KOHKPETHBHIM
TeMaM M3y4aeMoil yu4eOHOU TUCIUTIIHBI.

B momompb cTyneHTam JUisi BBITIOJIHEHMSI 3aJaHU  Pa3IUYHBIX BUIOB
IpeaaraeTcsl CHMCOK MPUMEPHBIX TEM JUISl TOKJIAJ0B U COOOIIEHNI, TPOEKTOB.

CamocrosTenbHass  paboTa  CTYAEHTOB MO  y4eOHOHW  JUCLUILIMHE
«Marematuka U uHpOpMaTHKa» B KoJlMuecTBe 18 4vacoB mpeacTaBiser coOoi
00s3aTeNbHYI0  4YacThb  OCHOBHOM  NpodeccHoHaNbHOW  00pa3oBaTebHON
IIPOrPaMMBI, BBHITIONHSAEMYIO CTYJCHTOM BHE ayIUTOPHBIX 3aHATUN B COOTBETCTBUU
C 3aJaHuUAMM  mOpenogaBatens.  Pe3yabTaT  caMOCTOATENbHOM  palbOoThI
KOHTpoJupyercsa  mpenonasareneM.  CamocrosiTenbHass — paboTa  MOXKET
BBITIOJIHATHCS CTYIGHTOM B YUTAJIBHOM 3ajie OMOIMOTEKH, B IOMAITHUX YCIIOBHUSX,
C UCIOJIb30BaHUEM YUYEOHUKOB U JPYTUX UCTOYHUKOB MH(OpPMAIUH.

CamocrosiTenbHass paboTa CTYJIEHTOB JIOJDKHA MOJKPEIUIIThCS Yy4eOHO-
METOMYECKUM U WH(MOPMAIIMOHHBIM 00ECTICUCHHEM, BKIIOUAIOIINM YUYCOHUKHU, U
y4eOHO-METOIMYSCKUE TTOCOOHS.

Jlisi BHEAyAMTOPHBIX 3aHATUN CTYJCHTaM Hapsiay C pelieHHueM 3aaad U
BHITIOJIHGHUS ~ MPAKTHYECKUX  3aJaHUil  MOXXHO  TPEIIOKHTh  TEMBI
UCCIIEJIOBATENBCKUX U peepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEpHUil OTACIbHBIX
MEJKHX 337a4 W YNPAXHEHUH NpPEIJIararoTcsl CIOXKETHBIE 3a/JaHus, TpeOyromue
JUTUTEIBHON paboThl B paMKax OJHOM MaTeMaTHYECKOW CHUTyalluh. OJTHU TEMBI
MOTYT OBITh KaK WHIWBHAYAIbHBIMH 3JaHUSIMH, TaK W TPYIIIOBBIMHU IS
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COBMCCTHOTI'O BBITIOJTHCHHSA UCCICAOBAHMA.

IIpuMmepHbie TemMbl pedepaToB  (IOKJIAA0B), HCCIAEAOBATEIbCKHX

NPOEKTOB:

1.HenpepsiBHBIE 1pOOH.
. [IpuMeHeHnE CI0KHBIX MTPOLIEHTOB B SKOHOMUYECKHUX pacyeTax.
. [TapannenbHOE NPOEKTUPOBAHUE.
. CpenHue 3Ha4YEHHS U UX IPUMEHEHHUE B CTATUCTHUKE.
. BextopHoe 3a/1aHne NpsIMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
. CnoxeHue rapMOHUYECKUX KOJIeOaHuH.
. 'padprueckoe pernienne ypaBHEHUN U HEPABEHCTB.
. [IpaBuiibHBIE U TOJIYIIPABUIIBHBIE MHOTOIPAHHUKH.

9. KoHnueckue ceyeHus U X MPUMEHECHUE B TEXHUKE.

10. Tlonsatue nuddepennnana u ero IpUIOKEHUsI.

11. CxeMbl NOBTOPHBIX UCHIBITAHUI bepHyin.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C TAPAMETPOM.

13. Komekiusi CChUIOK Ha 3JIEKTPOHHO-00pa30oBaTelbHbIE pECypchl Ha calTe
00pa3oBaTenbHON OpraHu3aluu no NpoQUIbLHBIM HAPABICHUSIM MOATOTOBKH.
14. Co3nanue CTpyKTyphl 0a3bl JaHHBIX OMOIHMOTEKHU.

15. Tect mo mpeamMeTam.

16. DnekTpoHHass OMOIHOTEKA.

17. 3ByKkoBas 3amuch.

18. XKypHanbHas cTaThsl.

19. BepHucax padoT Ha KOMIIBIOTEPE.
20. YpoK B IMUCTaHIIMOHHOM OOYYECHHH.

03O\ L kA~ WIN

IIpumepHbIe 3a1aHUA K DK3aMeHY:
1. 3apanue no uHdopmatuke:

3agaHue: CKONMMPOBATh TEKCT B HOBBIN JOKYMeHT, oT¢opMaTtupoBath TekcT (1
a03an — mpudr Times New Roman, kerib — 14 mMyHKTOB, BHIDABHMBaHHE MO IIMPHHE,
orcryn 1 crpoku — 1 e¢m; 2 a63an - mpudr Times New Roman, kerab — 12 nmyHkTOB,
BbIPABHMBaHME MO LEHTPY, orctyn 1 crpokm — 1,25 c¢M, orerynm ot 1 ad3ama 6 mMyHKTOB).
Jlatb 3arojioBoK — MNPONHCHBIMH OyYKBAaMHM MOJYKHPHbBIM HadYepTaHHMeM Ha3BaHHe
NPOU3BEICHHUsI, U3 KOTOPOI'0 B3SIT OTPHIBOK, HA CJIeAYIOIIeH CTPOKe — CTPOYHBIMHU OyKBaMu
noJykupHbiM Kypcusom ®HUO aBropa Tekcra. 3aronoBok - mpudr Times New Roman,
Keriib — 14 NyHKTOB, BHIDABHMBAHHE 10 HEHTPY.

IIponyTrOCTPHUPOBATH TEKCT.

JoxkymeHT coxpaHuTh B mnamke «Jk3ameH 20-21 rom», HazBanue ¢aiiia — OU,
oT/ieJIeHHe.

«B Hayase uoIIs, B Upe3BBIYANHO JKAPKOE BpeMs, 110 B€4Yep, OJAUH MOJIOI0M YEJIOBEK BBILIET U3
CBOCH KaMOPKH, KOTOPYIO HAHUMAJI OT KUIbIOB B C — M IepeyJike, Ha yJIUIly U MEUICHHO, KaK
ObI B HEPEIIMMOCTH, oTIpaBuics k K — Hy mocrty.

OH 6raronoy4Ho W30€THYJI BCTPEUYH C CBOCIO X03sHWKOU Ha jecTHHUIE. KaMopka ero
NPUXOAMIIACH O] CAMOIO KPOBJIEH BBICOKOTO MATHATAXKHOTO JOMa M IOX0AMIa Oosee Ha mKad,
4yeM Ha KBapTupy. KBapTupHas ke X03siiKa ero, y KOTOpoil OH HaHUMaJl 3Ty KaMOPKY ¢ 00e10M
Y MIPUCITYTOM, IOMEIAIACH OJHOKO JIECTHULIEN HUXKE, B OTAEIBHON KBapTUPE, U KAXKIbIN pas,
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IIPH BBIXOJIC HA YIIUILY, EMYy HEIPEMEHHO Ha/I0 OBUIO TIPOXOAUTh MUMO XO3IHKHHON KyXHH,
MOYTH BCETJ]a HACTEKb OTBOPEHHOM Ha JeCTHHIY. M KaXKIIbIii pa3 MOJI0/10#1 YeI0BeK, MPOXOIs
MHMO, 9yBCTBOBAJI KaKOe-TO 00JIE3HEHHOE W TPYCIUBOE OIIYIIEHNE, KOTOPOTO CTHIIUIICSA U OT
KOTOporo Mopuruics. OH ObUT JOMKEH KPYToM XO3SIHKE U OOSIIICS C HEIO BCTPETUTHCS.

2. 3ajgaHue Mo MaTeMaTHKe:

be3 pemenns BHINOJHAKTCS HOMepa 9, 11, 18, 20.

Pabory Ha JMcTe MOANKCHIBAEM CJIeXYIOIIMM 00pa3oM:

JK3aMeHAIMOHHAs padoTa
10 MaTeMaTUKe U HHpopMaTHKe
cryaenTkn/a 1®O/M3M/HXT/OCH...
®U B p.n.
Bapuanr 1
29 /2 3
1. Haiiiute 3HaueHue BHIPAXKCHUS / (7 4) '
. 7. 5% 207

2. Halinute 3HaY€HUE BBIPAKCHUS .

3. B nauane roma uncio aboneHToB TenedonHoi kommanuu «Boctok» coctarsio 400 ThIC.
YEJIOBEK, a B KOHIIE roga ux crayio 480 Teic. yenoBek. Ha CKONIbKO MPOIEHTOB YBEIMYMIOCH 3a
roJi YMCJI0 a0OHEHTOB 3TOM KOMITAHHH?

4. CkopocTh KaMHs (B M/C), TaJafomIero ¢ BHICOTHI N (B M), B MOMEHT yapa O 3eMJIF0 MOXHO

HaiiTh 1o ¢opmyie ¥ \/m Haiinute ckopocTs (B M/C), ¢ KOTOpPOH yAapHTCA O 3EMIIIO
KaMeHb, nagaromuid ¢ BeIcoThl 10 M. Cunraiite, 4TO yCKOpeHHE CBOOOJHOTO NaJACHUS g PABHO
9,8 m/c?.

1 /654

S. Haiinure 3HaueHue BbIpaKeHUS 3 .

6. CtonmocTh TIpoe3ia B MapIIpyTHOM Takcu coctaisieT 20 py6. Kakoe Hanbobiee 9uciio
MOE3/10K MOXHO OyZeT COBEPIIUTh B ’TOM MapHIpyTHOM Takcu Ha 150 py0., ecnu 1ieHa mpoesaa
cuusurcs Ha 10%7?

7. Haiiaure xopenb ypaBaenns V13 +2x=5.

8. lleTckas ropka yKpermieHa BEPTUKAIbHBIM CTOJIOOM, PacIoyIOKEHHBIM / "
nocepeaune crmycka. Haiiaure BoicoTy | aTOTO CcTOs10a, ecnu BhicoTa h ropku '
paBHa 3 mMeTpaM. OTBET aiiTe B METpax.

9. YcTaHOBHTE COOTBETCTBHE MEXKAY BEIMYMHAMH M HMX BO3MOXKHBIMH 3HAYCHHSMHU: K
KOKIOMY SJEMEHTY MEepBOTrO CTONOLa MOA0epUTE COOTBETCTBYIOLIUN 3JIEMEHT U3 BTOPOTO
cToJIomA.

BEJIMYNHBI BO3MOXXHBIE 3HAYEHU A
A) 06BEM BOJIBI B A30BCKOM MOpE 1) 150 m
b) 00béM simuKka ¢ MHCTpyMEHTaMHU 2)1n
B) 00bEM rpy30BOro oTceka TpaHCIIOPTHOTO CaMoJIETa 3)76 n
') 06bEM OyTBUIKHM PacTUTENHHOTO Macia 4) 256 xm®

B tabnune nox kaxmoil OyKBO, COOTBETCTBYIOIIEH BEINYMHE, YKAKUTE HOMEP €€ BO3MOXKHOTO
3HAYCHUS.

A b B I

10. 13 paifoHHOTO IIEHTpa B IEPEBHIO €KETHEBHO XOAUT aBTOOyC. BeposTHOCTH TOTO, YTO B
MOHEJISTPHUK B aBTOOyce OkaxkeTcs MeHble 20 maccaxupos, paBHa 0,94. BeposTHOCTH TOTO,
4YTO OKaxkeTcs MeHble 15 maccaxupos, paBHa 0,56. HaiiguTe BEepOSTHOCTH TOrO, YTO YHCIIO
naccaxupos Oynet ot 15 mo 19.
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11. Ha pucyHke >XUpPHBIMH TOYKaMH IOKa3aHO
CYTOYHOE KOJMYECTBO OCAJKOB, BBINAJABUINX B
Kazanm ¢ 3 mo 15 despans 1909 roma. Ilo
TOPU30HTAIM  YKa3blBAlOTCS 4YMCIA Mecsla, 110
BEPTUKAJIM — KOJMYECTBO OCAJKOB, BBINABUIMX B
COOTBETCTBYIOIIMI JleHb, B MWIMMerpax. Jlus
HarJIsJHOCTH )KMUPHBIE TOUKH Ha PUCYHKE COEIMHEHBI
auHued. OmpenenuTe MO PUCYHKY, Kakoro 4ucia
BIIEPBBIE BHINAJIO 5 MUJJTUMETPOB OCAIKOB.

12. IlyremecTBeHHUK U3 MOCKBBI XOY€T IOCETUTh YEThIpe Tropojia 30JO0TOro KOJbIa
Poccun: Bnanumup, SApocnasnes, Cy3gans u PoctoB. TypareHTCTBO mpeajaraet MapuipyThl C
MOCEIIEHUEM HEKOTOPBIX TOPOAOB 30JI0TOro Kojibla. CBeICHHUSI O CTOMMOCTH OMJIETOB M COCTaBE
MapHIPyTOB MPEICTABICHBI B TAOIHIIE.

Homep mapmpyTa IMocemaemsie ropoga Cronmocts (pyo.)
1 Cysnans, SIpocnasinb, Bnagumup 3900
2 Poctos, Biagumup 2400
3 Spocnasne, Bnagumup 2100
4 Cy3nanb 1650
5 Pocrog, Cyznans 2700
6 Spocnasns, PocToB 2350

Kakme wmapmpyTel [oKeH BbIOpaThb IYTEUIECTBEHHHMK, UTOOBI
noOBIBaTh BO BCEX YETHIPEX TOPOJAX U 3aTPATUTH Ha BCE MOE3/IKH MEHEe a>
5000 pyOnei? B oTBeTe ykKakuTe POBHO OAMH HAOOp MapmipyToB 0e3
npo0esIoB, 3aMAThIX U IPYTHUX JTOTIOJIHUTEIBHBIX CHUMBOJIOB.

13. Jlanbl nBe KpyXKKW muiauHapudeckoi dopmbl. [lepBas kpyxka D
HIDKE BTOPOM B YETBIPE pa3a, a BTOpas B II0JITOPA pasa wupe nepsoi. Bo

CKOJIBKO pa3 00beM MepBOil KPyKKU MeHbIIIe 00beMa BTOPOii? '
14.Ha  pucynke  u3o0pax€H  rpaduk  HEKOTOPOW

Fix)=— I.x" R 51.1'3 — 105x—3 / .\

bynkunn y=f(x). OyHKIHS 2 4 — | .

onHa M3 mepBooOpasHbIX  (yHKiuH. Hadigure momans

3aKpaleHHON (GUTYPBHI.

15. OcTpble yrasl NpsSMOYTOJBHOTO TPEYTOJIbHUKA PaBHBI 62° u C

28°. HaitguTe yros Mexay BBICOTOM W MEOUAHOM, MPOBEIEHHBIMU U3

BEPUINHBI IpsIMOTro yria. OTBET JalTe B rpaaycax.

16. O6bém koHyca paeH 32. Uepe3 cepenawHy BBICOTHI KOHYCa _
MIPOBEJICHA INIOCKOCTh, IMapajulelibHas ocHOBaHWIO. Haiinure o0béM A B
KOHYCa, 0TCEKaeMOro OT JaHHOT'O KOHYCa MPOBEIEHHON MIOCKOCTHIO.

17. Ha xoopaunaTHOil mpsmoii ormeuensl Touku A, B, C,uD.

V2

YHUCJIO0 M U3BECTHO, YTO OHO paBHO .

A B C D
—_—t et

-3 -2 -1 0 1 2 3
YcTaHOBHUTE COOTBETCTBHE MEXKIY YKa3aHHBIMU TOYKAMM M YMCIaMH U3 MPaBOro CTOJIOLA,
KOTOpPBIC UM COOTBETCTBYIOT.

TOYKHA UUCIIA




A)A 1) 2m—3

B) B 3

B)C §§ 1

D "
4y m

B Tabauue noj kaxxaoi OyKBOHM yKaKUTE COOTBETCTBYIOIIMIA HOMED.

A b B I

18. U3BecTHO, 4TO BCE HIYKHM — PBIOBI, TAKXKE W3BECTHO, YTO BCE PHIOBI IIABAIOT B BOJE.
Tronenp Toke miaBaeT B Bojae. BriOepure yTBepkKIeHUS, KOTOpPbIE CIENYIOT U3 MPHUBEAEHHBIX
TAHHBIX.

1) Bce TroneHn — pouIOBI

2) Ecnu )KMBOTHOE HE IJIaBA€T, TO 3TO HE TIOJIECHb

3) Bce myku mnaBaroT B BojC

4) Ecnu )KUBOTHOE TUIaBaeT B BOJIE, TO OHO JIHOO phiOa, TNOO TIOJIEHB
B otBere ykaxkutre HOMepa BbIOpaHHBIX YTBEpKIACHHM Oe3 MpoOenoB, 3amsThIX U JPYTUX
JIOTIOJTHUTEIBHBIX CUMBOJIOB.

19. Beruepkaute B uucie 123456 tpu mudpsl Tak, 4TOOBI MOJyYHMBIIEECS TPEX3HAYHOE
YUCJIO JeNMIOCh Ha 27. B 0TBeTe yKaKuTe MOIyYUBILIEECs YUCIIO.

20. [IpsmMoyrolbHUK ~ pa30MT HA  YETBIpE  MEHBIIMX  MPSMOYTOJIbHUKA  JBYMS
NpsIMOJIMHEMHBIMU pa3pe3amu. [1nomanu Tpéx U3 HUX, HAYMHAsS C JIEBOI'O BEPXHETO M Jlajee 1Mo
4acoBOM cTpesike, paBHbl 18, 15 u 20. Haiinute miomaab 4eTBEPTOro NpsIMOYTOJIbHUKA.
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