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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 y4eOHOH Harpy3ku o0ydaromerocsi 54 yaca, B TOM 4HCIIE:
00s13aTeNbHOM ayAUTOPHOI yueOHOI Harpy3ku oOyyaromierocst 36 4yacos;
CaMOCTOSTENIbHOM paboThl 0Oyuatomerocss 18 gacos.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI
2.1. O0mas XxapaKkTepucTUKa Y4eOHOUH TUCHUIIIMHBI

VYuebnas mucnumimHa OJ[.01.03 Marematnka u mHDOpPMATHKA SIBIISICTCS
dyHIaMeHTaNIbHON  0011e00pa30BaTeNbHOM  AUCUUIIMHOW CO  CIOKUBIIUMCS
YCTOWYUBBIM  COJIEp)KaHWEM ©  OOmuMH  TpeOOBaHUAMH K  IOATOTOBKE
oOyuatomuxcsi. Ho ogHON U3 XapaKTepUCTHK COBPEMEHHOIO OOIECTBa SIBISIETCA
UCIIOJIb30BaHUE MH(POPMAIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJOTHM BO BCEX
chepax xku3HEAEATENbHOCTU uenoBeka. [loaTomy mepea oOpa3zoBaHuUEM, B TOM
yyucie npodeccuoHadbHbIM, CTOUT Ipobiema (popmMupoBaHus UHGOPMAIMOHHON
KOMIIETEHTHOCTH CHeIUanucTa (CIOCOOHOCTH WHAWBHAA pelIaTh Y4eOHBIE,
ObITOBBIE, MPO(ecCHOHANbHBIE 33Ja4ld C HMCMIOJIb30BAHMEM HH(POPMALUOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUiA), oOecreunBaroien ero
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE Tpya.

I[Ipu ocBoennn cnemuanbHocTed CIIO  rymanutapHoro  mpoQuis
npodeccruoHanbHOro oopazopanus yueoHas nucuuruimHa O/].01.03 MaTtemartuka u
uHdopmaTuka wusydaercs Ha ©6a3zoBom ypoBHe @DPI'OC cpennero oOiero
00pa3oBaHUs.

DTO BBIpaXaeTcs B  COJEPXKAHUU OOYUYEHHUS, KOJUYECTBE 4YaCOB,
BBIJICISIEMBIX Ha M3Yy4YEHUE OTJEIbHBIX TE€M MHpPOrpaMMbl, MIyOUHY MX OCBOCHUS
CTyJIeHTaMHU, 00bEME U XapaKTepe MPaKTUYECKUX 3aHATUN, BUJAX BHEAYIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

VYuebnas aucuuminaa MaremaTuka U nHGOpMaTHUKa BKIIOYACT CIEAYIOLINe
pazziensbl:

» «MudpopManioHHas NeATEIHLHOCTD YEJIOBEKay

* «CpenctBa MUHPOPMALIMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHII»

» «TexHonoruu co3nanus u npeodpazoBaHusi HHPOPMALIMOHHBIX 0OBEKTOBY

* «TenexkoOMMyHUKAIIMOHHBIE TEXHOJIOT U

» «PazBurue noustusa o uncne. Kopuu, crenenu u jorapupmoy;

* «IpsMble M TmUIOCKOCTM B TpocTpaHcTBe. KoopAWMHATBI W  BEKTOPHI.
MHOrorpaHHHKHU U KPYTJbIE TN,

* «KoMOuHatopuka. DIE€MEHThl TEOPUU BEPOATHOCTEHM M MaTeMaTHYECKOU
CTaTUCTUKNY;

* «OcHOBbl  TpuroHomeTpuu. @DyHKIMM U TpaduKu. YpaBHEHUS U
HEPABEHCTBAY;

* «Hauana MmaTeMaTUYECKOTO aHAIHN3a.

N3yuenune yuebHOM nucumminabl MareMaTtuka u iHpopMaTuka Ha 0a30BOM
YpOBHE MpeaycMaTpUBAET OCBOCHHE YUeOHOr0 MaTepraia BCEMU 00YyYarolUMUCS,
KOI'JIa B OCHOBHOM IIKOJE 0000IIaeTCs U CUCTEeMaTU3UpyeTcsl y4eOHbIH MaTepHal
B IEISIX KOMIUIEKCHOTO TMPOJBIXKEHHS CTYIAEHTOB B JajbHEHIIell y4deOHOU
nesitenbHOocTH. Oco00e BHUMAHUE MPU ITOM YJIEISETCS H3YYCHHUIO TMPAKTHKO-
OPHUEHTHUPOBAHHOTO y4E€OHOTO Marepuaia, CIOCOOCTBYIOIIETO (POPMUPOBAHUIO Y
CTYyJIGHTOB  OOIIeil =~ KOMMETEHTHOCTH, TOTOBHOCTM K  KOMILUIEKCHOMY
WCIIOJIb30BAHUIO0 HMHCTPYMEHTOB HH(POPMAIIMOHHOM e TEIHLHOCTH.
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OcBoenne  yueOHOW  aucuuIuiiHbl  MHpOpMaTHKa,  YYUTHIBAIOLIEH
cneruky ocBauBaeMbix mnpodeccuit CIIO wu cnemmanshocteir  CIIO,
npeanoiaraer yriayOJeHHOe U3yuYeHUE OTAENbHBIX TEM, aKTUBHOE MCIIOJIb30BaHUE
paznuunbix cpeactB UKT, yBennuenne npakTHYECKUX 3aHITHI, pa3IMuHbIX BUI0B
CaMOCTOSATENIbHOM padoOThl, HANpaBICHHBIX Ha MOATOTOBKY OOYyYarolUXCs K
npodeccruoHanbHol AesTenbHOCTH ¢ ucnoib3oBanuem UKT.

[Ipu  opraHuzanuu  NPAKTUYECKUX  3aHATHM W BHEAYAUTOPHOU
CaMOCTOSTENIbHON pabOThl HEOOXOAMMO AKIIEHTUPOBATh BHUMAaHUE O0YyUYarOIIMXCs
Ha moucke MHGOpMAIMK B CpeACTBax maccmeana, MHrepHere, B yueOHOU u
CHEIHAJIbHOM JINTEpaType C COOTBETCTBYIOIUM OGOPMIICHHEM U IPEICTaBICHUEM
pe3yibTaToB. JTO CcmocoOCTByeT (OPMUPOBAHHIO Yy CTYJACHTOB YMEHHI
CaMOCTOSITENIbHO U U30UpaTebHO IPUMEHATh pa3InyHbIe IPOrPaMMHBIE CPEJICTBA
HUKT, a Taxke nomoidHUTENbHOE HH(pOBOe 000pyaoBaHHE (IIPUHTEPHI,
rpaduyecKkue TMIAHMIEThI, HU(POBBIE KaMepbl, CKaHepbl U JAp.), MOJIb30BaTHCSA
KOMIUIEKCHBIMU crioco0amMu 00paboTKU U MpeoCTaBICHHs HHPOPMAIIHH.

OCHOBHBIM BHIOM 3aHSITHH 110 y4eOHOU JUCIMILTUHE SIBISIFOTCS TEOPETUYECKHUE
U TpakThyeckue 3aHsATvs. Llenb TeopeTHueckux 3aHATHA — JaTh Marepuan ais
(GbOpMHpOBaHUS Yy CTYJIECHTOB OOBEKTUBHOTO M IICJIOCTHOTO TMPEACTABICHUS 00
MHGOPMAITMOHHOM 00I1IECTBE, MECTE B HEM YEJIOBEKa, YMEHUE BHIOUPATh TPaMOTHOE
NOBEJACHUE TMPU HCIOJb30BAaHUM PA3HOOOpPA3HBIX CPEACTB HH(DOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH KaK B MPOPECCUOHAIIBHON I€ATEIbHOCTH, TaK U
B OBbITY, c(pOPMUPOBAHHOCTh MPEJCTABICHUN O MAaTeMaTUKE KaK yHHBEpPCaIbHOM
S3bIKE HAYKH, CPEICTBE MOJICIMPOBAHUS SIBIICHUN U MPOIECCOB, UJEIX U METOAAX
MaTE€MaTUKH;  Pa3BUTHE  JIOTUYECKOTO  MBILUIEHHUS,  MPOCTPAHCTBEHHOI'O
BOOOpaXeHUs!, AITOPUTMUYECKON KYJIbTYPbl, KPHTHUHOCTH MBIILJIEHUSI HA YPOBHE,
HEOOXOIUMOM  JIJIst Oynymeir mnpodecCHOHANBHOW  NIeATeNbHOCTH, IS
POJOJDKEHUs 00pa3oBaHug M caMOOOpa30BaHUs; OBJIAJICHUE MaTeMaTUYECKUMU
3HAaHUSIMUA U YMEHHUSMHU, HEOOXOIUMBIMH B MOBCEAHEBHON >KU3HHU, JJIsI OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCILUIUIMH U JUCHUIUIUH NPO(PECCHOHAIBHOIO
UKJIa, JJI MOJdy4YeHUss 0Opa3oBaHUsl B 00JIaCTAX, HE TpeOyIOUUX YIrIIyOJIeHHOU
MaTE€MaTUYeCKOM NOArOTOBKHU. llpakThueckue 3aHATHS paccuMTaHbl Ha Oosee
riyOOKOe Hu3yueHHE CTyJICHTaMH MNpPOOJIEMHBIX BOMPOCOB Y4YEOHOW IUCHUIUIMHBI
OJ1.01.03 MaremaTuka U MHPOPMATHUKA, KOTOPHIE PACCMATPUBAIOTCS B JICKIUSX.
W3yyenue TeM NpOOJIEMHOr0 COAEpX AHUSL SBJISETCS YCJIOBHUEM pa3BUTHUS Y
oOydJarouxcsi KpPUTHYECKOTO MBIIIJIEHUSI, YMEHHUS apryMEHTUPOBAaThb CBOIO
no3uuuto. IlpakTuyeckue 3aHATHS MOIYT MPOXOAWTH, B TOM YHCIE, B BHUJE
CEMHUHApPOB M JUCKYCCHU, OCHOBBIBATHCS HA BBICTYIUICHUSX CTYJEHTOB Ha YpOKE C
JoKnanaMu, U T.1. KOHTposib 3HaHUN OCYIIECTBISIETCS B BUIE€ MPOBEACHUS YCTHBIX
OIMPOCOB, CEMUHAPCKUX 3aHATUH M MHUCHMEHHBIX KOHTPOJIBHBIX PabOT, KOTOpHIE
MOTYT 3aKJIFOYaThCs B BBIMIOJIHEHUH YUYAIlIUMUCS MMCbMEHHBIX OTBETOB HA BOIIPOCHI
U3 CHOUCKAa NPUMEPHBIX BOIPOCOB  KOHTPOJBHBIX pabdOT, a Takxke B (opme
NUCBMEHHOTO TECTHUPOBAHMS, OPraHM30BaHHOIO, B TOM YHUCIIE, C UCIOJb30BAHUEM
UPPOBBIX 00pA30BATEIBHBIX PECYPCOB C YTAIEHHBIM JOCTYIIOM.

N3yuenue o61ieoOpa3oBaTeibHOW yuyeOHOW AMCHMIUIMHBI «MaTtemaTuka u
uH(popMaTHKa» 3aBepIIAeTCs MOJIBEICHUEM UTOTOB B (JOpMeE HK3aMeHa.
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2.1. O0beM yueOHOM TUCHUIIMHBI ¥ BHAbI Y4eOHOH padoThI

Bun yueOHoii padoThl Oovem uacos
MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 54
Oo0s13aTesibHAs Ay IMTOPHAs yueOHasi HArpy3Ka (Bcero) 36

B TOM YHUCIJIC.

Teopernueckue 3aHATUA

[TpakTuueckue 3aHATUS (CEMUHAPBI, JUCKYCCUU, OOCYKICHHE 16
JIOKJIaJIOB, COOOIIEHHE, paboTa ¢ Y4eOHUKOM)

KoHTposbHbIE paboThI 3
CamocTosiTesibHasi paboTa 00y4arinerocs (Bcero) 18

Hrorosasi arrecranus B popMe IK3aMeHa -2 CEMECTP
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2.2. TemaTu4ecKuil IUVIAH U COAepPKaHMe Y4eOHOM nHcHUNIINHBI «MaTeMaTuka 1 HHGOPMATHKA)

HaumeHoBaHMe pa3esioB U TeM

Conep:xanue y4e0HOr0 MaTepuaJia, JadopaTopHbie padoThl M MPAKTUYECKHE 3AHATHS,
caMoCTosITeJIbHasi paboTa 00y4aromuxcs

Oonem
4acoB

YpoBenb
O0CBOEHUS

1

2

4

Paznen 1. UndopmanuonHas 1esiTeJIbHOCTDH YeJ0BEKA

Tema 1.1. Pomp wuHDOpManmoHHOM
JESATELHOCTH B COBPEMEHHOM OOIIIEeCTBE.
OTtambl  pasBUTHS ~ HHPOPMAITMOHHOTO
obmectea u UT

Cooeporcanue yuebHoeo mamepuana:

BBenecuue. Ponb  uHPOpMAIMOHHOW JESITENHHOCTH B COBPEMEHHOM OOIECTBE, €ro
SKOHOMHYECKOMW, CONMAbHOH, KyJIbTypHOH, oOpazoBarensHON cdepax. 3HaveHHE
uHpopmaTku Tpu ocBoeHun crenuanbHocTeld CIIO. OcHOBHBIE 3Tanmbl  pa3BUTHUSA
HHPOPMAIIHOHHOTO O0IIeCTBa. DTAIbl PA3BUTHS TEXHHUYCCKUX CPEICTB M MHOOPMAIIMOHHBIX
pecypcoB. HMudopmanmonusie pecypchl obmectBa. OOpa3oBaTenbHBIC HWH(GOPMAIMOHHBIE
pecypcel.  IlpaBoBble HOPMBI, OTHOCAIIMECS K HMH(POPMALUK, IPAaBOHAPYLICHUS B
WH(POPMAIIMOHHOW cdepe, Mepbl HX MNPEAYNPEKACHUSA. DJIEKTPOHHOE IPABUTEILCTRBO.
JlunieH3noHHOE mporpaMMHoe obecrieuernue. [lopTan rocyapcTBeHHbBIX YCIYT.

CamocTosiTeibHast padora:
3HakOMCTBO ¢ mporpaMMHbIME mpoayktamu MSOffice. 3HakomMcTBO ¢ mopTanoMm
Tlocycmyru. 3HaKOMCTBO C pa3HBIMH BHJAMHU TporpamMMm (OecIuiaTHBIE, YCIOBHO-
OecIuraTHEIE, TUIICH3UOHHBIC)

0,5

2

Tema 1.2. TIlomxomel K
nHpOpMaIUL W ee
[punnuner  06paboTKH
KommerorepHbie Mogenu

TOHSTHIO
M3MEPEHHIO.
UHPOPMAIHIH.

Cooepoicanue yuebrno2o mamepuana.:

IMoaxomel K MOHATHIO U H3MEPEHUIO nHpopManuu. MHGopMaIMOHHBIE 00BEKTHI PA3INIHBIX
BUAOB. YHHBEPCAIBHOCTh JHCKPETHOro (IHM(POBOro) mpencTaBleHUs HHPOPMAIHH.
IMpeacrasnenue wHGOPMAIMK B JBOUYHON cucTeMe cumcieHus. JuckpetHoe (umpposoe)
MIPEICTaBIICHUE TEKCTOBOW, Tpaduueckol, 3BYKOBOW HHGOpMAIMA W BHACOWH(OPMAITHH.
OcHOBHBIE WHPOPMAIMOHHBIE TPOLECCHl W HMX pealu3aius ¢ IMOMOIIBI0 KOMIBIOTEPOB:
o0paboTKa, XpaHeHHe, IOMCK M mepenadya uHpopMmauuu. [IpuHOUNBL 00pabOTKU
UHPOPMAIMH MTPU TTOMOIIM KOMIbIOTEpPA. ApUPMETHUESCKUE W JTOTHYECKHE OCHOBBI pabOThI
KOMITBIOTEpa. AJTOPUTMBI W CIIOCOOBI WX ONHCaHHA. [IporpaMMHBIH TPUHIHMI PabOTHI
KommbloTepa. [IpruMepbl KOMIBIOTEPHBIX MOJIENEH pa3IMYHbIX IPOLECCOB.

0,5

IIpakTHyeckast padora:

KomupoBanme TekcTOBOM, Tpadmueckoit, unciaoBod wuHpopManuu. Pabora ¢ daimoBoii
cucreMoit. [lorick WMHpOpPMAaIMKM ¢ HMCIOIB30BAHUEM KOMIBIOTEpa. XpaHEHUE Pa3InIHBIX
BUIOB HH(OpMaLUHU Ha TU(QPOBBIX HOCUTEISX.

Co3nanue KoMIbloTepHBIX Mojened. Co3ganue WHQOPMAIMOHHON MOJENU CTPYKTYpPHI
yueOHOro 3aBeieHUMsl (YpoBEHb 0OOpa3oBaHHUs, CHELUANBHOCTH, mpodeccud, (opMmbl

0,5
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00y4eHus1, TPYIIBI, YUCIIO CTYACHTOB).

CamocrosiTeibHas padora:
Coobuienue o reme «CrcTeMbl cUrcIIeHUs Y, «Bupl u cBoCTBa HHPOPMAITII

0,5

Tema 1.3. OcHoBHBIe HH(pOPMAIMOHHBIE
MPOLECCHl U UX PeaU3anusi ¢ IOMOIIBIO
KOMITBIOTEpA

Cooeporcanue yuebrHoeo mamepuana:

XpaHenne WHGOPMALMOHHBIX OOBEKTOB pPA3IMYHBIX BHIOB Ha pasHBIX HH(POBBIX
Hocutensax. Onpenenenne 00beMOB pa3INIHBIX HocuTenel nHpopMarmu. Dailsn kKak eanHIna
XpaHeHus: nHQopManuu Ha KoMmmbloTepe. ATpuOyThl (daiia U ero o0beM. Yduer oO0beMOB
¢haiioB mpu UX XpaHEHWH, nepeaade. 3anuch MHOOpPMALUU Ha KOMIAKT-AUCKU Pa3THYHBIX
BU10B. Opranu3anys HHPOpPMaIUU Ha KOMITAKT-AUCKE C MHTEPAKTHBHBIM MEHIO.

0,5

[IpakTuuyeckas padora:

Ompenenenne 00BEMOB pa3IMYHBIX Hocutenedl wHpopmarmu. dopmaTHpoBaHHWE IHCKA.
Hedparmenranus aucka. OmnpenencHue Buja ¢aiina Mo ero pacuMpeHH0. YUeT 00bheMOB
(haiimoB mpu WX XpaHEHWH, Tepenade. 3amuch WHGOPMAIMK Ha KOMITAKT-AMCKH Pa3TUIHBIX
BH/IOB.

0,5

CamocTosiTeibHas padoTa:
Coobmienue mo Teme «BUIbI U CBOICTBA CHCTEM XpaHeHUs nHpopMaium», «IIporpaMmbl
JUISL 3aIMCH KOMITAKT-IHCKOBY

0,5

Tema 1.4. VYmnpapieHue MpOIECCAMH.
[Ipencrarnenne 00 aBTOMATHYECKUX U
ABTOMAaTU3UPOBAHHBIX cUcTeMax
yHIpaBJICHAS

Cooepoicanue yuebrnoeo mamepuana.:

Yupasnenue mnporeccamu. llpencraBieHne o0 aBTOMAaTHYECKUX M aBTOMATH3UPOBAHHBIX
CHCTEMax YOpaBlIeHUS B COLMAIBLHO-DKOHOMHYECKOW cdepe naestenbHocTH. ACY
pa3IMYHOTO Ha3HAYeHHS, IMPUMEPHl WX HCIONB30BaHUA. JleMOHCTpalysi HCIIOIBb30BaHUs
pasnuaHbIX BUA0B ACY Ha MpakTHKE B CONMMATEHO-YKOHOMUYIECKOH cdhepe NesITEINHHOCTH.

CamocTosiTesibHAsI padoTa:
Coo0rieHre o TeMe « ABTOMaTH3aIUsl B 3KOHOMHKE)

0,5

Paspes 2. CpeacrBa HHPOPMAIMOHHBIX 1

KOMMYHHUKAIUOHHBIX TEeXHOJIOTHil

Tema 2.1. ApxuTekrypa KOMIIbIOTEpA.
Bnemnne ycrpoiictBa. IIporpammuoe
obecrieueHme

Cooepoicanue yuebrnoeo mamepuana.:

ApxuTtekTypa KoMmIbioTepoB. OCHOBHBIE XapaKTEpUCTHKH KOMIIBIOTEpOB. MHoroobpasue
KOMIIbIOTEpOB. MHOroo0pasie BHEIIHUX YCTPOUCTB, NOAKIIOYAEMBIX K KOMIIbIOTEpY. Buabl
MporpaMMHOT0 obOecrieueHrsT KOMIbIOTepoB. OmepanuoHHas cucrema. | paduuecknii
uHTepdelic monp3oBareis. [IpuMepsl UCTIONB30BaHUST BHEITHUX YCTPOUCTB, MOIKIIOYAEMbIX
K KOMIBIOTEPY, B YyueOHBIX wensx. [IporpamMHoe oOecrieyeHrne BHEIIHMX YCTPOMCTB.
[logkmioyeHWe BHEIIHUX YCTPOWCTB K KOMIBIOTEpPY M HUX HacTpoiika. I[Ipumepst
KOMIUJIEKTAllMM KOMIIBIOTEPHOIO pPabo4ero MecTa B COOTBETCTBHM C LEJISAMH €r0
WCIIOJIb30BaHMs AJIsl pa3JInUHBIX HAPaBJIeHUH MpodecCHOHANTBHON ACATENTbHOCTH.

0,5

IIpakTHyeckasi padora:
[onkmouerne mnpuHTepa/M®DPY, KOIOHOK, KIABUATYPHl, MAHUMYJISATOPOB  «MBIIIbY,
«DKOMCTHK» K KOMITbIOTepy, ToumcK wuHpopmanmu 1o npuHmumaMm JIx.don Helimana.

0,5
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Kommiekranuss KOMIIBIOTEPHOTO 00ECTIeYeHUsT yCTPpOCTBaMK H criequani3npoBanHbiM [10
pabouero Mecra JJsi HCHONB30BaHHA B TpodeccroHanbHON nestenpHOCTH (APM).
DKCIUTyaTalnoHHbIe TPeOOBaHNS K KOMIIBIOTEPHOMY pabodemy mecty. [Ipodrmakrraeckue u
AHTUBHUPYCHBIE MEPOIPHUATHS IS KOMITBIOTEPHOTO pab0ovyero MecTa B COOTBETCTBHUHU C €r0
KOMIUICKTAlMeH 715l PO eCCHOHANBHON AESTEILHOCTH.

CamocTosiTeibHAsI padoTa: 0,5
Coo0rmienne 1Mo temMe «ApXuUTeKTypa KommbioTepay, «lloxonernms DBMy, «IlIporpammHoe
obecneuenuey, «OnepannoHHbIE CHCTEMBD»
Tema 2.2. JlokaneHas cetb u pabora B | Codeporcanue yuebHoeo mamepuand: 0,5 2
Heil. OnepaunoHHas cucTeMa OO0bennHeHnEe KOMIBIOTEPOB B JIOKANBHYIO ceTh. OpraHu3zauusi pabOThl MOJb30BaTeNeil B
JIOKAITLHBIX KOMITBIOTEPHBIX CEeTAX. PasrpaHuueHue mpaB JOCTyNa B CETH, OOIIee TUCKOBOE
MIPOCTPAHCTBO B JIOKAJLHOM CETH.
IIpakTnyeckas padora: 0,5
Co3pmanue 1 nepeuMeHOBBIBaHUE MANOK, co3Aanue (aiina B manke, mouck ¢aiina mo
JIOKaJpHOU ceTH. PaboTa B cpene onepannoHHOM cucTeMbl. [ padudeckuii maTEpdEiic.
CamocTosiTeibHAsI padoTa: 0,5
[lpumeHeHue TONMyYeHHBIX 3HAHWU Ha TpakTHKe: co3fganue nanku «HMHpopmaTtmka 2021-
2022», B Heir ¢aiima ®U.doc, Moit pabounii crom Ha KommbloTepe. OprrexHuka u
CHEIUATBHOCTD.
Tema 2.3. 3amwmra wunHbopmanuu. | Codeporcanue yuebno2o mamepuaia. 0,5 3
ApXUBHpOBaHHE. Komnbrotepusie | 3amuTta wHpOpManuu, aHTuBUpycHas 3ammra. ApxuB wHpopmanuu. Co3maHue apxuBa
BHPYCHI U aHTHBHPYCHBIE TPOTPaMMBI JNAHHBIX. [I3BieueHWe MaHHBIX W3 apxXWBa. be3omacHOCTh, THTHWEHAa, JPrOHOMHKA,
pecypcocoepexeHne. DKCIUTyaTalliOHHBIC TPeOOBaHUS K KOMIIBIOTEPHOMY pabodeMy MeCTy.
[MpodunakTryeckne MEPONPHUATUS Al KOMIIBIOTEPHOTO pabovero Mecra B COOTBETCTBHHU C
€ro KOMIUIEKTaIeH i mpodecCHOHAIBHON JIeSTEINEHOCTH.
IIpakTuuyeckas padora: 0,5
Co3manue W pacliakoBKa apxXuBa NaHHBIX, YCTaHOBKa OecruiatHoro aHTHBHpycHoro I1O.
Cosznanvie apxuBa JaHHBIX C naposieM. V3BiaeueHne TaHHBIX U3 apXUBa C MapoJIeM.
CamocTrosiTenbHasi padora: 0,5
CoobOmenne «Buabl aHTHBHPYCHBIX IIpOTpaMM», YyCTaHOBKa aHTUBUpycHoro IIO wu
apxuBaropa. CoctaBuTh KOHCIIEKT: COBpeMeHHbIC aHTHBUPYCHbIC TPOrPaMMBI
Paznes 3. TexHO10THH CO3IaAHMS H NMPeoOpa3oBaHus HHPOPMAIHOHHBIX 00bEKTOB 6
Tema 3.1. Bosmoxxnoctn HacTtonbHOU | Codepowcanue yuebrno2o mamepuana.: 0,5 2

H3IaTEIIbCKOM CHCTEMBI: CO3JIaHUE U
BEpPCTKaA TCKCTa

[MonsiTrie 06 MH(MOPMALIMOHHBIX CUCTEMaX M aBTOMAaTH3alMU MH(POPMALMOHHBIX MPOIIECCOB.
B03MOXHOCTH HAaCTONBHBIX HM3JATENIBCKUX CHCTEM: CO3/aHUE, OpTraHU3alusl U OCHOBHBIC
crnocoObl  mpeoOpa3oBaHus  (BEpCTKM) TeKcTa. lcHonp30BaHME CHCTEM  TPOBEPKH
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opporpaduun u rpamMaTukd. Co3gaHue KOMIBIOTEPHBIX MyONMKamMid Ha OCHOBE
WCIIOJIb30BaHMsI TOTOBBIX MIA0JIOHOB (U1 BBIMONHEHHUS y4eOHBIX 3amaHuii). [Iporpamms-
MepeBOAUYMKHA. BO3MOXHOCTM  cHCTEM  pacrlo3HaBaHHS  TEKCTOB. [ HMmeprekcToBoe
npeAcTaBIeHIe HHPOPMALHH.

IIpakTuuyeckas padora: 0,5
HabGop Tekcta mnoj AMKTOBKY, pPEJAKTUPOBAaHME TEKCTa, 3alaHUE CBOMCTB CHMBOJIA
(mpudT, Kerap, HauepTaHHE), 3aJaHHE CBOWCTB ab3ara (BBIpaBHHBAaHHE, OTCTYII | CTPOKH,
MEKCTPOYHBII HHTEpBaJl), BCTABKA U MOANUCH U300payKeHUs
CamocTrosiTenbHasi padoTa: 0,5
[lonck wHPOpManmMu B WHTEpHETE M co3maHue crucka «HOommsapsr 2021  roma
(KOMIO3UTOPBI, UCIIOJIHUTENN)», TOATOTOBKA AOKJIaga PO OXHOIO M3 IOOWISIPOB, OTIIPAaBKa
(aiisIoB Ha HIIEKTPOHHYIO MOUTY
Tema 3.2. Bosmoxsnoctu 3nekTpoHHBIX | Codepoicanue yuebno2o mamepuana: 0,5 2
tabimi.  Maremarndeckas 00paboTka | Bo3MOXXKHOCTH  TWHAMHYECKUX (DJCKTPOHHBIX) TaOimi. MartemaTtudeckas o00OpaboTka
YHCIIOBBIX JIAHHBIX, rpaduueckas | YMNCIOBBIX ~ JaHHBIX. lMcmonb30BaHWE  pa3iiMYHBIX  BO3MOXKHOCTEH  JAMHAMHYECKHX
00paboTKa TabIHI (9MeKTpOHHBIX) TaOMWIl Ui BBINONHEHHWS Y4eOHbIX 3azaHuidl. CpenctBa Tpaduyeckoro
NPEACTaBICHUs CTaTUCTUUECKUX NaHHBIX (memoBas rpaduka). IlpencraBieHue pe3ynbTaToB
BBINOJTHEHHUS] PACUETHBIX 3a/1a4 CPEJCTBAMH JIEJIOBOM rpadMKH.
IIpakTnyeckas padora: 0,5
Pemenne 3agad mo Kypcy MaTeMaTHKH 7-9 KiIaccoB (HAXOXKICHHWE KOJIMYECTBA KOpPHEH
KBaJpaTHOTO YPaBHEHHs, HaXOKACHHE KOPHEH KBagpaTHOTO YPAaBHEHHs, HAXOXXICHUE
IUIOIAIN TPEYToJIbHUKA, 00BEMOB Tell BpAILCHHs), TOCTPOCHUE rpaduKa KBaAPATUIHON U
JIpoOHO-paoHaIbHON (PYHKIMHU, pelIeHHE 3KOHOMHUECKHUX 3313
CamocTosiTeibHast padora: 0,5
CoobuieHne o TeMe «DBOJIOLHSA 3JIEKTPOHHBIX Tabnumy, «/emoBas rpaduka», perieHue
HKOHOMUYECKUX 3ajau (IUIaHUPOBAHHUE MOE3]IKU, HEACTbHbIM PacXoa U T.A.)
KonTponbnas padora 1
Tema 3.3. ba3el nmannbix u cuctemsl | Coodepoicanue yuebHo20 mamepuana: 0,5 3

yHpaBJICHUA bazamu JaHHBIX

[IpencraBnenne 06 opraHuzanuu 0a3 AAHHBIX W CHUCTEeMax yrpasieHus umu. CTpyKTypa
JMAHHBIX M CHCTEMa 3allpoCOB Ha TMpuMepax 0a3 [MaHHBIX pa3IMYHOTO Ha3HAYSHUS:
IOPUINYCCKUX, OMOIMOTEUHBIX, COIMANILHBIX, KAJAPOBBIX W JIp. Mcroib30BaHUE CUCTEMBI
yIpaBieHus 0a3aMu JAHHBIX JJIS1 BBITIOTHEHUS YUSOHBIX 3aJaHUH U3 Pa3IMIHBIX ITPEIMETHBIX
obnacreii. dopMHUpOBaHHME 3amMpPOCOB i pabOTBI B CeTH MHTEpHET C 3JIEKTPOHHBIMHU
Karajgoramu OWONMOTEK, My3eeB, kHuromsmanus, CMU B pamkax ydeOHBIX 3alaHUl W3
pa3jMuYHBIX TPEAMETHBIX o0jacTeld. OJIEKTPOHHBIC KOJUICKIMM WH()OPMAIMOHHBIX U
o0pa3oBaTelbHBIX  PECYpcoB, 00Opa3oOBaTeNbHBIC  CICIUAIM3UPOBAHHBIE  TOPTAHIL.
Opranuzanus 0a3 JaHHBIX. 3amojiHeHWE Tmojiel 0a3 JaHHBIX. B03MOXKHOCTH cHCTEM
yrpasienust 0azamu naHHBIX. DopMUpOBaHWE 3alpoOCOB JUISI TMOWUCKA W COPTHPOBKH
HH(pOpMAIHU B 0a3e TaHHBIX.
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IIpakTnyeckas padora: 0,5
Coznanne nepapxudeckoii/cereBoii b/ «YueOHOe 3aBeneHme», coznanue Tabmuanoit bJ1 «1

Kypo»

CamocTosiTeibHAsI padoTa: 0,5
Coobmienue mo teMe «IIpuMeHeHne 6a3 JaHHBIX», « CUCTEMBI YIIPaBJIeHUs 0a3aMu JaHHBIX)

Tewma 3.4. KommerorepHas rpagduka Cooeporcanue yuebHoeo mamepuana: 0,5 2
[IpencraBnenune rpaduueckoil wHPOpMAMKM B KOMITBIOTEpPE, KOMITbIOTEpHas Tpaduka,
pacTpoBasi, BeKTOpHasi H (pakTanbHas Tpaduka, TUKCETb, MUKCETU3aIUs, pa3pelIeHre
M300pakKeHUS, pealbHBIM pa3Mep, IIBETOBas MOJENh, Oe3omacHas mamurtpa, rpadudecKue
MPUMHTHBBI, KpuBas be3be, 3aMuMBKa 3aMKHYTOTO KOHTYpa TpaJleHTOM, TEKCTYpoH u
KapToH, KaapupoBaHUE W300pakeHHs, 00BOAKA KOHTYpa, paboTa co ClIosIMH, (PpaKTaTbHBIHA
TPEYroJbHUK U cHekuHKa Koxa.

IIpakTuyeckasi padora: 0,5
[Mouck B wuHTEpHEeTe wU300pakeHue Mo Teme «HOBBIM TOm», cO3/aHME HOBOTOIHEH
OTKphITKH/Tpurnamenus B pegakrope GIMP/Adobe Photoshop

CamocrosiTesibHAs padoTa: 0,5
JlopaboTka HOBOTOIHEH OTKPBITKU/TIPHUTIIAIICHHSI

Tema 3.5. Pemaktop mpesentraunii u | Codepowcarnue yuebno2o mamepuana.: 0,5 3

MYJIbTUMEAUHHAS cpefia [IpencraBieHue O NPOTPAMMHBIX CpelaX KOMIIBIOTEPHOW Trpaduku, NpPE3CHTAIUAX U
MYJIETUMEIUUHBIX cpenax. Co3aHue U peJakTUPOBaHUE TPaUUICCKUX M MYJIbTUMEIUNHBIX
00bekToB.  OdopMieHHE  IIEKTPOHHBIX  myOnukaruii. CpeacTBa  KOMITBIOTEPHBIX
MPE3CHTAIMN JJIS BBINOJHCHHUS YYCOHBIX 3aJaHUi M3 Pa3IMYHBIX MPEAMETHBIX 00JacTew.
Hcnonbp3oBaHue NPE3CHTAIMOHHOTO OOOPYJOBaHWS. 3HAKOMCTBO C  3JIEKTPOHHBIMU
THIEPTEKCTOBBIMHA KHUT'aMH, DJIEKTPOHHBIMU YUYeOHUKAMH U JKYPHAIAMH.

IIpakTuuyeckas padora: 0,5
[Nowuck B uHTEpHETE MHPOPMaLUK 10 Teme «My3en
Opanuun/ Typuun/Utanun/I'epmannn/Poccun/Hopserun/BennkoOpuranuu. . .»,
CO3/IaHUE TPE3CHTAINH Ha JJAHHYIO TEMY
CamocTrosiTenbHasi padora: 0,5
JlopaboTka npe3eHTaImm
Tewma 3.6. HoTHbIi pegakTop Cooeporcanue yuebrHoeo mamepuana: 1 3

Wneonorust pasnuuHBIX pPENAKTOPOB. BO3MOXKHOCTH COBPEMEHHBIX MNPOTpaMM HOTHOTO
Habopa W BepCTKU. Pa3nmdHble BHOBI HaOopa HOTHOTO Marepuana (TomaroBblii HabOD,
OBICTpBIF HAaOOp, HA0OpP HOT B peaabHOM BpeMeHu). OO0paboTka HaOpaHHOrO MarepHuala
(mobaBneHre W  yJAJICHWE TAaKTOB, KONMPOBaHWE, MHOToroiiocue). PaccraHoBka
aApPTUKYJSIIIHOHHBIX 0003HAYSHHA, TUHAMHUKH, BBOJ| IOJICTPOYHOTO TeKcTa. [ pynmupoBka HOT
1 MEXCTPOYHBIC TPYNIEI, TpeMoao. Habop opkecTpoBOW MapTUTYPHl W MEPKOBHON MY3BIKH.
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BepcTka HOTHOTO Marepuaina (HacTpoWKa PAacCTOSIHUS MEXITy HOTOHOCHAMHU U CHCTEMaMH,
JIOIIOJIHUTENIPHBIE HOTOHOCIBI M 0ssia). BBoxm u pacmo3HaBaHHe HOT €O CKaHepa,
ucnosb3oBanue rpaduku. [leyats mo naptusim. [Iporpamwmsl Finale, Sibelius, MuseScore

CamocrosiTensHast pabora:
Ha6op notHOTO npuMepa (conbdemkno, OTM, My3bIKaapHAs TUTEPATypa)

0,5

Paszpnen 4. TeleKOMMYHMKALMOHHbIE TEXHOJIOTHH

Tewma 4.1. Pazutue cetu UnTepHeT.
[Mouck u nepenava nHGoOpMaIHH

Cooeporcanue yuebHoeo mamepuana:

Paszputne cetm Mutepner. [Ipotokonsl cern MaTtepHer. llpenacraBneHuss o TEXHHYECKUX U
MPOTPaMMHBIX CPEICTBaX TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTHHA. VHTepHEeT-TeXHOIOTHH,
CrocoObl U CKOPOCTHBIE XapaKTepUCTHKH MOJKIIOYeHMs, mpoBaiinep. bpaysep. Ilpumepst
paboTel ¢ WHTEepHET-MarasMHoM, HHTepHeT-CMU, WHTEepHET-TypareHTCTBOM, HHTEpPHET-
oubmmoTexoit u mp. Ilowck wmHGOPMANUK ¢ UCHOIB30BAaHUEM KOMITbIOTepa. [IporpammubIe
TIOMCKOBEIE CEPBUCHL. VIcronp3oBaHUE KITIOYEBBIX CIIOB, (Qpa3 A MOWCKa WH(QOpMAIWH.
KomOunanum ycnoBusi moucka. llpumep momcka wuHQOpMAUIMHM Ha TOCYNAPCTBEHHBIX
oOpa3zoBarenbHBIX MopTanax. [lonckoBbie cuctempl. OcylIecTBICHNE MOUCKAa WH(POPMALIUN
WM WHPOPMAITMOHHOTO 00BEeKTa B TEKCTe, (DAMIIOBBIX CTPYKTypax, 0a3ax TaHHBIX, CETH
Wnrepuer. Tlepenavya mHboOpMannu MexAy Kommbiorepamu. [IpoBogHas u OGecnpoBojaHas
cBs3b. MojieM. EQuHUIIEI U3MepeHusl CKOPOCTH Tepellayd JaHHBIX. DJIEKTPOHHAS TOoYTa U
(dhopMHUpOBaHHUE aIPECHON KHUTH.

0,5

IIpakTnuyeckas padora:
[Nouck B nnTepHeTe nHpOpManuu o teme «BricraBku HmxHero HoBropona», co3nanue
¢aiuia ¢ mabopMaIMeit, oTnpaska Qaiisia o MIESKTPOHHOM MOUTE

0,5

CamocTosiTeibHAsI padoTa:

[Mouck nHOpMAaIKK MO TeMe « NEKTPOHHBIC PECYPCHI IS CTYICHTOB-
JIUPUKEPOB/TAHIIOPOB/BOKAIIMCTORB...», C co3JaHMeM (aiila ¢ uHpopMamuend u
THIEPCChITKAMH

0,5

Tema 4.2. Bo3moxxnoctu cereBoro 110:
3JICKTPOHHAS TT0YTa, BUICOKOHMEPCHITIH

Cooepoicanue yuebrno2o mamepuana.:

Bo3MokHOCTH CceTeBOro MpOrpaMMHOTO OOecrhedeHus Uil OpraHu3aliy JHYHOW U
KOJJIEKTUBHOW JIEATENPHOCTH B TJIOOAJIBHBIX M JIOKAJBHBIX KOMIIBIOTEPHBIX CETAX:
JIIEKTPOHHAS TOYTa, 4YaT, BHIACOKOH(EpeHIMs, WHTepHeT-Tenedonus. [Ipumepsl ceTeBbIX
WH(GOPMAITMOHHBIX CUCTEM JIJISl Pa3INYHBIX HANpaBiIeHU! MpodeccHnoHaTIbHON e TeIbHOCTH
(coumanbubie cetd, HTEpHET-CMMU, mucTaHIIMOHHOE OOYYEHHE M TECTHUPOBAHUE, CETECBBIC
koHpepeHuun U ¢Qopymbl u mp.). Mcmonmp3oBaHue TECTHPYIOMIMX CHCTEM B Y4eOHOH
JISSITEIbHOCTH B JIOKATBHOH ceTH npodeccruoHanpHoi o0pa3oBarenbHoi opranuzanuu CI10.

0,5

IIpakTuuyeckas padora:
[Touck B mHTepHETE HHPOpMaIHH 1o TeMe «Moé xo00u», coznanue daiiia ¢ HHPOpMaIHEH,

0,5
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OTIIpaBKa (aiiia 1o IEKTPOHHOH moyTe

CamocrosiTenbHasi pabora: 0,5
[Nouck nadopmanmu no teme «Co3nanue catay
Tema 4.3. Metons! u cpenctsa coznanus | Coodepoicanue yuebHo2o mamepuana: 1 2
U COTMIPOBOXKICHUS caifTa Mertoabl U cpeAcTBa CO3/laHUSI U COMPOBOXKJICHUS cailTa. MeToJbl U CpefCcTBa CO3JaHUs U
COTIPOBOXK/IEHUSI HOBOCTHOH JIGHTHI, CaiiTa 3JIeKTPOHHOTO JKypHalla WX HHTEPHET-Ta3eThl (Ha
npuMepe pa3zaena caiita 00pa3oBaTeIbHONW OpraHU3aLuy).
CamocrosiTensHas pabdora: 0,5
[Touck nadopmarmu mo Teme «Co3TaHme canTay
KourpoabHas padora 1
Hroro no pazaenam 1-4 610ka «<uHpopMaTHKA»: ayAUTOPHbIE 3aHATHS 16
HToro no paznesam 1-4 010ka «<mHpOpMaTHKa»: caMOCTOATeIbHAA padoTa 8
Pasnes 5. Beenenue. Pazputue nousitus o unciae. Kopun, crenenu u gorapugmsi 4
Tema 5.1. Maremartuka B Hayke, TexHUKe, | Codeparcarnue yuebno2o mamepuana.: 0,5 2
UT wu npakrtuueckodd paedTenbHOCTH. | BBenenne. MaremaTnka B Hayke, TEXHHKE, YKOHOMUKE, HHPOPMAIIMOHHBIX TEXHOJOTHUAX H
Lenpie ®  pauuoHadbHBIE  YHKCTA. | IPAKTUUYECKOW JneATenpbHOCTH. llenmn © 3amgauyum W3y4yeHUsT MaTeMaTUKU IpU OCBOEHUU
HewictButenpaple uncna. [Ipuommkennsie | npodeccuit CIIO u cmemuanpHocTelt CIIO. Pasputme mnomstust o uyucie. llembie u
BEIUMCICHUs.  KoMIulekcHbIe — 4HuCia. | palmoHalbHBIE uwmcina. JlelicTBurenbHble uncna. JlelictBust ¢ Humu. [IpubmmkeHHBIE
Crenenu. KopeHb n-Hoii cTeneHu BbuncieHusa. Kommekcusle uncna. Kopuu u crenenu. KopHu HaTypanbHON cTeneHM W3
yucna U ux cBorctBa. CTENEHU ¢ pallMOHANbHBIMU MOKA3aTesiMU, UX cBoicTBa. CTeneHu ¢
JIEHCTBUTEIHHBIMHU MTOKa3aTenssMu. CBOWCTBA CTEMEHU C ICHCTBUTEIBLHBIM MOKA3aTEIeM.
IIpakTnyeckas padora: 0,5
Brluncnenue 3HaueHUN BRIPAKEHUHN, COIEPXKAIUX KOPHU U CTEIECHU
CamocTrosiTenbHasi padoTa: 0,5
CoobGmienue no Teme «HarypanbHbie unciay, «JledicTBUTeNbHbIC Yncaay, «PalnoHaibHbIe
gucna», «KoMmekcHsle uncia». Beranciaenne u cpaBHeHe KOpHEH. Brinonnenue pacyeTos
¢ panukanamMu. HaxoxaeHue 3HaueHUH cTeleHer ¢ palOHaIbHBIMU [TOKa3aTEeIMU.
CpaBHEHHE CTEITCHEH.
Tema 5.2. Jlorapudmel u ux cBoiictBa. | Codepoicanue yuebno2o mamepuana. 0,5 2
[IpeobpazoBanue norapudmuueckux | Jlorapugpm. Jlorapupm umcna. OcHOBHOE NorapupMuyeckoe TOXIAecTBO. [lecsaTHUHBIE U
BBIPAXKCHUM. Uppanmonanprble | HaTypanbHble sorapudmel. llpaBuma neiictBuit ¢ morapudmamu. llepexom k HOBOMY
YpaBHEHUS U HEPABEHCTBA OCHOBAHHIO. IIpeobpazoBanue anreOpanvecKux BBIPAXKEHUM. [IpeobpazoBanue
pallMOHAIBHBIX, HWPPAIMOHANBHBIX CTEIICHHBIX, TIOKAa3aTeIbHBIX U JIOTApU(YMUYSCKUX
BBIpOKECHUU. PellleHrne uppanuoHANbHBIX YPaBHEHUU M HEPaBEHCTB. PelieHue MpUKIagHbIX
3az1ay.
IIpakTnyeckas padora: 0,5
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Beruucnenne — norapudMoB,  3HaYCHWH ~ BBIP@KEHHH,  COICPXKALIMX  JIOTapU(MBL
IIpeobpazoBanue jgorapupMUIecKux BeIpakeHUH. Pemienre nuppaioHanbHbIX YpaBHEHHH U
HEPaBEHCTB

CamocTrosiTenbHasi padora: 0,5

CoobOmenne mo Teme «Jlorapudm u ero BUmbD», «Pagwkansl», pelIeHHe TPUMEPOB,

CoJIeprKaIllMX CTENEeHH, paJuKajbl U JorapudMel, pelieHie HPPalliOHATIbHBIX YPaBHEHHH
Tema 5.3. TlokazatenbHble ypaBHeHUs: u | Coodepoicanue yuebHo20 mamepuana: 0,5 2
HEpaBEeHCTBA Pemenne mokazaTeNnbHBIX YpaBHEHUH U HEpaBeHCTB. PerieHne mpukiaaHex 3afad. Perenne

KBaJIpaTHBIX yYpaBHeHHU. PemreHne ypaBHEHUH ¢ MTOMOIIBIO BEIHECEHHUST OOIIETO0 MHOKHUTEIS

3a CKOOKHU. PaBHOCHIILHOCTH ypaBHeHHH. PelieHne mpocTeHInnx noka3aTeibHbIX HEPaBEeHCTB.

O0nacTh onpe/esieHus] HepaBEHCTBA.

IIpakTuuyeckas padora: 0,5

Pemenue noka3areiabHbIX YPABHEHUN U HEPABEHCTB

CamocTosiTeibHAsI padoTa: 0,5

Coobmenne mo teme «Maremaruka B [lp. ['perum», «Martematuka B Jp. Erumre»,

«Marematuka B [p. BaBunone», «Marematuka B Jp.MHnum», pelieHne mokazaTeabHBIX

ypaBHEHUH
Tema 5.4. Jlorapudmuueckue ypasuenus | Codepoicanue yuebHo2o mamepuana. 0,5 2
Y HEepaBEHCTBA Pemenne mnpukiamHeix 3amad. PemieHue norapudMUYecKMX YpaBHEHHH W HEPaBEHCTB.

PaBHOCHIBEHOCTE ypaBHeHUH. HeoOX0AMMOCTh MPOBEPKH HAWIECHHBIX NP PEIICHHH YUCEI

Ha SBJIIEMOCTh KOpHEM JIorapu(pMHUecKoro ypaBHeHus. O6nacTb onpeneneHus Jorapudma.

Pemenne cucteM HEpaBEHCTB U KBaJPATHBIX HEPABEHCTB.

IIpakTuuyeckas padora: 0,5

Pemienne orapuMUUECKUX YpaBHEHHH U HEPABEHCTB

CamocTosiTeibHAs padoTa: 0,5

CoobOmenne no teme «Pa3Butre MOHATHS O ducie», «Apabckas MaTtemMaruka», «CHCTEeMBI

CUHCIICHHS», pEIIeHHUe JIoTapu(PMUIECKUX ypaBHEHHH
Pa3zpnea 6. IlpsiMble u mi1ockocTH B npocTpadcree. KoopanHarsl  BeKTOpbl. MHOTOrpaHHUKH M KPYIJible TeJa 4
Tema 6.1 B3saumuoe pacnonoxenue | Codeporcanue yuebHo20 mamepuana: 0,5 2

IpsIMBIX M TuIockocTel. [lapamrensHOCT
MPSAMBIX U TIockocTel. CedeHusl. YTIIBI
MCXKOYy pAMBIMU u IINIOCKOCTAMMU.
[TepnieHANMKYISIPHOCTH MPSIMBIX u
IJIOCKOCTEN

[IpsiMble U MIOCKOCTH B MPOCTPAHCTBE. B3aMHOE pacnofiockeHHe JBYX MPSMBIX B
npoctpaHcTBe. [lapamienbHOCTh IPsIMOH U TI0CKOCTH. [lapanienbHOCTh MIIOCKOCTEM.
Ceuenus. [leprnieHAuKyIAPHOCTD MPSIMON U MIIOCKOCTH. [leprnenauKysp 1 HaKIOHHAas. YTOII
MEXly IPSIMOH U TIIOCKOCTBIO. JIByrpaHHBIN yroi. YTos MexXy NI0CKOCTSIMH.
[TepneHAUKyIIPHOCTH IBYX IUTOCKOCTEH. ['eoMeTprieckue mpeodpa3oBaHms MPOCTPAHCTBA:
MapaJuIedbHBIN IepeHoCc, CHMMETPHS OTHOCHTENBHO ITuIocKocTH. [lapanensHoe
npoekTupoBanue. [1nomnans oproroHansHOH npoekiun. M300pakeHne NpoCcTPaHCTBEHHBIX
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duryp.

IIpakTnueckas padora:

Haxoxenue napaiienbHbIX, IEPECEKAIOINXCS U CKPEIIUBAIOIINXCS MPSAMBIX B IPOCTEHIITNX
00bpeMHBIX (urypax. [loctpoenue cedenusi, npoxonsiero depe3 3 Touku. Pemenne 3amau ¢
UCIIOJIb30BaHKEM JIBYTPaHHBIX yIIOB. Pemenne 3a1a4 Ha reoMeTpuuecKue peoOpa3oBaHus

0,5

CamocTosiTeibHAsI padoTa:
Coobmenne no teme «l'eomerpust EBkimmpa», «'eomerpust JlobaueBckoro», «l'eomeTpust
Pumanay. IlpuMeHeHHe OTyYEHHBIX 3HAHUN Ha IPAKTHKE

0,5

Tema 6.2. KoopinHaThl U BEKTOPHI B
npoctpancTBe. CKansgpHoe
npousBeieHue. MHOIOIrpaHHUKU.
[Inomanm moBepXHOCTH M 0OBEMBI TEI

Cooepoicanue yuebrnoeo mamepuana.:

Koopaunats! u BekTopsl. [IpsaMoyronpHas (ekapToBa) cucTeMa KOOPAHHAT B MPOCTPAHCTBE.
dopMynia paccTOSHUS MEXIY OBYMs TOUYKaMH. YPaBHEHHS CQephl, MIIOCKOCTH M MPSIMOM.
Bekropel. Moayms BekTopa. PaBeHCTBO BekTOpOB. CIIOKEHHE BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha yucio. Pa3nojkeHue BeKTopa Mo HANPaBICHUSAM. YTOJI MEXIy ABYMS BEKTOPAMHU.
IIpoexuus BekTtopa Ha ock. Koopaunatel BekTopa. CKalspHOE MPOU3BEICHHE BEKTOPOB.
Hcnonb3zoBanue KOOpAWHAT M BEKTOPOB IPHU PELICHUU MATEMAaTHUYECKUX M IPHUKIAIHBIX
3amady. MHororpaHHuKd. Bepmmabl, peOpa, TpaHHm MHOTOTpPaHHHWKA. Pa3Beprka.
MHororpanHsle yribl. Breimykible MHOrorpaHHuku. Teopema Oiinepa. MHOTOrpaHHUKH,
npu3Ma, napaielenune, NupaMuaa, yCeueHHas: MupaMuia, NpaBUIbHbIE MHOTOIPAaHHUKH,
CEYeHHsI MHOTOTPaHHUKOB, (POPMYIIEI 00bEMOB MPU3MBI, TUPAMUIBI M YCEUSHHOW MUPaMUIBI

0,5

IIpakTnuyeckas padora:

Pemenne 3amad ¢ MCMONB30BaHMEM METOJa KOOPAMHAT M BEKTOPOB. PeieHue 3amay Ha
HaXOXKJIEeHHE CKaJSIPHOTO MPOW3BENeHHs BEKTOpOB. Pelenne 3amad Ha 00beMHBIE (DUTYPHI
(HaxOoKIEeHWe KOJWYECTBA BEPIIMH/CTOPOH), HAXOXKICHHE BBICOTBI, VYIJIOB (HUTYPHI,
MOCTPOCHHUE CEUCHHUSI

0,5

CamocTosiTeibHAsI padoTa:

Pemienrie 3a7a4y ¢ MCMOMB30BAHUEM METO/A KOOPJHMHAT M BEKTOpOB. PerieHue 3amad Ha
HaAaX0XKICHUC CKaJ’IprHOFO HpOI/I3BeI[eHI/I$I BeKTOpOB. HpI/IMeHeHI/Ie HOHy‘IeHHBIX 3HaHHﬁ Ha
MTPAKTHKE

0,5

Tema 6.3. Kpyrasie tena. Ilnomanu
TTOBEPXHOCTH u 00BEMBI.
MHOTOTpaHHUKH U KPYTJIBIE Tella

Cooepoicanue yuebrno2o mamepuana.:

Tena BpaiieHus1, OpsIMOM KPyroBOM MWIMHAP, NMPAMOM KPYTroBOW KOHYC, YCEUEHHBIH KOHYC,
map u chepa, ceueHUs TeNl BpaimieHHs, (GOpMyJbl 00bEMOB MMJIMHIPA, KOHyca W IIapa,
dopmynbl TwTomaneii OGOKOBOW M TIONHOW TOBEPXHOCTH KOHYCA, YCEYCHHOTO KOHYyCa U
MUIHHIPA, TJI0MaAb cdepbl. MHOTOTpaHHUKH, TpPU3Ma, MNapajieNenune], MUpaMua,
yC€UuCHHad MnupamMuja, NpaBUJIbHbBIC MHOIOI'PaHHUKH, CCUCHHUA MHOI'OI'PaHHUKOB, q)OpMyHBI
00BEMOB TTPU3MBI, TTHPAMH/IBI U YCEUSHHOW TMpaMubl. Tena BpalleHus, MPsMOi KPyroBoi
UIHHIP, MPSMON KPYTOBOW KOHYC, YCEUCHHBIM KOHYC, Iiap W cdepa, ceueHHs Ten

0,5
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BpauieHus1, GopMyibl 00beMOB LMIMHAPA, KOHYca U Iapa, GpopMyisl miomaneid O0KoBOH U
HOJIHOM OBEPXHOCTH KOHYCa, YCEYEHHOI0 KOHYyca M LIIMH/PA, IUIOLIAb chepbl

IIpakTuyeckasi padora:

Pemenne 3amay Ha oOBeMHBIE (UIYpHl (HAaXOXKACHHE IUIOMAAW OOKOBOH M IOJHOW
HOBEPXHOCTH, 00BbeMa). BEITOBBIC 3a/1aul ¢ OJHOBPEMEHHBIM HCIIOJIb30BaHUEM HECKOJIBKUX
¢buryp. 3amauu ¢ GUINIECKUM COTCPKAHUEM.

0,5

CamocTosiTeibHAsI padoTa:

Pemenvie 3amau Ha oOBeMHBIC (QUIYpbl (HAXOXKICHUE IUTOMATA OOKOBOM M TMOTHON
MMOBEPXHOCTH, 00beMa). BBITOBBIC 3a7auu ¢ OJJHOBPEMEHHBIM HCIIOJIh30BAHHEM HECKOJIBKHX
¢buryp. 3amauun ¢ GUINIECKUM COTCPIKAHUEM.

0,5

Kontpoabnasi paGora mo Ttemam: «JleiicTtButensHble uncnay, «Jlorapupmuyeckue,
UppaLMOHANBHBIC U [IOKA3aTeNIbHbIE YPaBHEHUs», «OCHOBBI CTEPEOMETPHUID

Pa3zpnen 7. KomOuHaTOpuKa. Jj1€eMEHTHI T

€OpPUM BEPOSATHOCTEN U MAaTEeMATHYECKOI CTATHCTUKH

Tema 7.1. KomOnHaTopHbIE
KoHCcTpyKuuH. [IpaBuia KOMOMHATOPHUKH.
DJIEMEHThI TEOPUH BEPOSTHOCTEH

Cooepoicanue yuebrnoeo mamepuana.:

OCHOBHBIE TIOHATHS KOMOMHATOPHKH. 3ajauyd Ha MOACYET 4YHcia pa3MElIeHUH,
MEPECTaHOBOK, coueTaHuil. PemieHuwe 3amad Ha mepebop BapuanToB. Popmyna OuHOMA
Hrrotona. CBoiicTBa OMHOMHHATLHEIX Kod(dunuenToB. Tpeyrompauk [lackans. CoOwiTHe,
BEPOATHOCTDH CO6BITI/I$I, CJIOKCHUC U YMHOXKCHUC BepOHTHOCTeﬁ. IToHsaTHE O HE3aBHUCUMOCTH
coObiTHid. JluckpeTHass cnydvaiiHas BeJIWYMHA, 3aKOH ee pachpenencHus. YwucioBbie
XapaKTePUCTUKU TUCKPETHOM ciayvaiiHOW BenuuuHbl. [TOHATHE 0 3aKOHE OONBIINX YUCET.

0,5

IIpakTuuyeckas padora:
Pewienne 3a7a4 Ha mojcUeT YKMCiIa pa3MeENIeHUH, IepecTaHOBOK, coueTanuil. Pemenue 3agau
Ha nepebop BapuaHTOB. PellieHue 3a1a4 Ha BEPOSATHOCTh, HE3aBUCHMBIC COOBITHS

0,5

CamocTosiTeibHast padora:
Pemenue 3amay Ha IOACYET 4UCJIA pa3MEILEHHH, IIEPEeCTaHOBOK, codyeTaHui. Pemenue
3aj1a4 Ha nepebop BapuaHTOB. PemieHne 3a1a4 Ha BEPOSITHOCTh, HE3aBUCHMBIEC COOBITHS

0,5

Tema 7.2. DneMeHTBI MaTeMaTHYECKOH
CTATUCTUKU

Cooepoicanue yuebrno2o mamepuana.:

IIpencraBnenne gaHHBIX (TaOMUIBI, AWArpaMMbl, rpaduKH), TeHepalbHas COBOKYITHOCTb,
BBIOOpKa, cpenHee apudmMernueckoe, Mmenuana. lloHsATHe O 3agayax MaTeMaTHYeCKON
CTaTUCTUKHU. PellieHne npakTuiyeckux 3ajad ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOMOB.

0,5

IIpakTuuyeckas padora:
Pemrenvie 3amau Ha BepOATHOCTH, He3aBUCHMBIE cOOBITHs. Co37aHne BBIOOPKH, MTOCTPOCHUE
MIOJIUTOHA

0,5

CamocTrosiTenbHasi padora:
Pemenue 3a1a4 Ha BEpPOSITHOCTh, HE3aBUCUMBIE COOBITHA. Perienne mpakTudeckux 3amad C
IMPUMCHCHUCM BEPOATHOCTHLIX MCTOJI0B

0,5
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Pasnes 8. OcHoBbI TpUTrOHOMeTpHH. PYHKINM U rpadguku. YpaBHEeHHsI M HEPaBEHCTBA

Tema 8.1. OCHOBBI TPUTOHOMETPHH.
TpuroHomerpuueckue  ypaBHEHUS U
HEpaBeHCTBA

Cooepoicanue yuebrnoeo mamepuana.:

OcHoBHble noHATUA. Paguannas Mepa yrina. BpamarensHoe apmxeHue. CuHycC, KOCHHYC,
TaHI'eHC W KOTaHreHc uucia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAecTBa. DopMyIsl
npuseneHus. Popmynsl cioxeHuss. Popmyinsl yaBoeHHd DopMynsl MOJOBUHHOIO YIUIA.
IIpeobpazoBaHus MPOCTEHIINX TPUTOHOMETPUUECKHUX BhIpakeHui. [IpeobpazoBanue cymMmbl
TPUTOHOMETPUUECKMX (DYHKIMH B MPOM3BEACHHE M TNPOMU3BEICHUS B CyMMY. BrIpaskeHue
TPUTOHOMETPHUYECKMX (YHKIMH dYepe3 TAaHI'eHC MOJOBUHHOTO aprymenra. lIpocteimme
TPUTOHOMETPHUUYECKHE ypaBHeHUs. IIpocTeilline TPUrOHOMETPUYECKUE HEPABEHCTBA.
OO0patHble TpUroHOMeTpUYecKre QPyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

1,5

IIpakTHyeckasi padora:

Haxoxxnmenue TpPUTOHOMETPUYECKHX BENWYMH 110 OOHOW W3 HHX, Mpeodpa3oBaHue
TPUTOHOMETPUUYCCKUX BhIpakeHUH. IIpeoOpasoBaHue TPUTOHOMETPHUUECKUX BBIPAKCHHM.
Pemenue TpUroHOMETPUUECKUX YPABHEHUI U HEPABEHCTB

1,5

CamocTosiTeibHAsI padoTa:

HaxoxxpeHue TpUTOHOMETPUYECKHX BENIMYMH 1O OJHOW M3 HHX, NpeoOpazoBaHue
TPUTOHOMETPHYECKUX BbIpakeHUi. I[IpeoOpa3oBaHHe TPUTOHOMETPHYECKUX BBIPAKCHUI.
Pemenne TpuroHoMeTpudyecknx ypaBHeHHMH u HepaBeHCTB. CooOmmieHwe 10 Teme
«3apoxIeHHe TPUTOHOMETPHUN

1,5

Tema 8.2. @®yHKuMH, HX CBOMcTBa M
rpaduku

Cooeporcanue yuebHoeo mamepuana:

Oyukiun. O6macTh ONpeeiCHUsT U MHOXKECTBO 3HAUCHWH; rpaduk (GyHKIMH, MOCTPOCHUE
rpa¢ukoB  (QyHKIWH, 3aZaHHBIX  PA3NMHYHBIMH  crocoOamu. CBoiicTBa  (DYHKITHH.
MOHOTOHHOCTB, YETHOCTh, HEUYETHOCTb, OIPAaHWYCHHOCTb, MEPHOAMYHOCTH. [IpomexyTku
BO3pACTaHUsI W YObIBaAHHS, HAaWOONbIIEC M HAMMEHbICe 3HAUCHHS, TOYKH DKCTPEMyMa.
I'paduueckas wHTepnperanus. [IpuMmepbl (QYyHKIIMOHATBHBIX 3aBHCHMOCTEH B peajbHBIX
npoleccax u sIBJICHUsX. Apupmerndeckue ornepaunu Hal GyHKuusMu. CrioxHas (yHKIUS
(xomnozunust). Ilonsitue o HempepsiBHOCTH ¢(yHKmMu. OOpatHble ¢yHkmuu. OOmacTb
ompenencHUs W 00JacTh 3HAUYCHWU oOpatHOW ¢yHKIMH. ['paduk oOpaTtHOH QYHKITHH.
CrenieHHBIE, TIOKa3aTellbHbIC, JIOTApU(PMHUYECKHE U TPUTOHOMETPHUYECKHE (DYHKIHH.
OO0patHbIie TPUTOHOMETPUYECKHE PYHKITHH.

IIpakTHyeckasi padora:
[MocTpoenue rpadMKoB MOKa3aTENbHON, IOTApUPMHUECKHX, TPUTOHOMETPHUECKHX, TPOOHO-
panroHaNBHBIX (QYHKIHH.

CamocTosiTesibHast padora:
CooGmienue Ha Temy «OOpatHas GyHkuus», « Tpuronomerpuueckue GyHKImm», «O0paTHbIC
TPUrOHOMETpUUecKKe QYyHKIUI». [ToBTOpEHHE MPOMICHHBIX TEM.

Paznen 9. Hauaia MmaTeMaTH4eCcKOro aHajan3a
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Tema 9.1.
IIpousBoanas.
HHTErpan

HOCJ’ICZ[OB&TGJIBHOCTI/I .

IlepBooOpa3zHas

u

Cooepoicanue yuebrno2o mamepuana.:

[TocnenoBatenpHOCTH. CrOCOOBI 3a7aHUSI M CBOMCTBA YHUCIOBBIX IOCIEIOBATEILHOCTEH.
[lonsitue o mpenene mocnenoBaTenbHOCTH. CylecTBoBaHHE TIpeneaa MOHOTOHHOM
OTpaHUYECHHOU MoclienoBaTeNbHOCTH. CyMMUPOBAaHUE MOCIEN0BAaTENbHOCTEH. beckoHeuHO
yObIBatoIasi TreoMeTpudeckass mporpeccus u ee cymma. llpomsBomnas. Ilonstme o
MPOU3BOAHON (YHKIMH, €€ TEeOMETpHUeCKHd U (QHU3UYECKHH CMBICI. YpaBHEHHE
KacaTeNbHOW K Tpaduky ¢yHKuud. [Ipon3BoAHBIE CyMMBI, Pa3HOCTH, IPOHM3BEACHUS,
gacTHbIE. [Ipon3BOIHBIC OCHOBHBIX MJIEMEHTApHBIX (pyHKImA. [IprMeHeHne mpon3BOTHON K
uccnenoBanuio (QyHKIWH U moctpoeHuto rpadukos. [IpousBogHeie oOpatHOW (QyHKIMH U
komno3unuu  (GyHKIUH. [IpUMepsl KCMONB30BAaHUS TMPOW3BOMHOW JUIS HAXOXICHUS
HaWIy4llero pelieHus B NPUKIaJHbIX 3aAadax. Bropas nmpousBoaHas, ee FTeOMETPUUECKU U
¢usnyeckuii cmbici. HaxoxaeHue CKOpPOCTH IS Mpoliecca, 3aJdaHHOr0 (GOopMysion u
rpadukom. IlepBooOpa3zHas u wuHTerpan. [lpuMeHeHWe oOmNpeACICHHOrO HHTErpana s
HaXOXKJIEHUS TUIOMIATU KpUBONWHEHHON Tpamenuu. @®opmyna Herotona—IJleliOauma.
[Tpumeps! nprMeHeH!s HHTerpana B (M3UKe U TEOMETPHH.

IIpakTnuyeckas padora:

Pemenne 3amau Ha HaXOXICHUE TOYEK SKCTpEMyMa, HauOOJNBLIETO M HAaUMEHBIIETO
3HaueHn ¢yHknun. [loctpoenne rpadukoB ¢yHkumiA. Pemenne 3amady Ha  TeMbl
«IlepBoobOpaznasy, «OmnpeneneHHbI HWHTETpanm». Haxokmenme Iwiomaan — QUTYPHI,
OrpaHHuYeHHOH rpaduKamMu GYHKIUH

CamocTosiTeibHast padora:

Pemenvie 3amad Ha HaXOXKACGHUE TOYEK OKCTPEMyMa, HaWOOJBIIETO0 W HAMMEHBIIETO
3HaueHuit QyHkouu. Iloctpoenme rpadukoB ¢yHkimid. Pemenne 3agady Ha  TEMBI
«IlepBooOpasHasi», «OmnpeneneHnslii uHTerpay». Haxoxnenune 1miomaau — GUrypsl,
OTpaHUYCHHOU TpaduKaMu HyHKIHH.

2,5

HToro nmo paznesam 5-9 6J10ka «<MaTeMaTHKa»: ayIHTOPHbIE 3aHATHS

20

Hroro nmo pasgenam 5-9 6jioka «<MaTeMaTHKA): CAMOCTOsITeJIbHAs1 padoTa

10

Oo0s13aTesbHAsI ayIMTOPHAS Y4eOHasi HArPYy3Ka 00y4auierocsi

36

CamocTosTe bHasd padoTa 00yyalonierocs

18

MakcuMasibHasi yueOHas HArpys3ka

54
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2. 4. XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEEHOI
JAEATEJIBHOCTU CTYJAEHTOB

Beenenue. UH(popMaunoHHast 1eATEIbHOCTh YeJI0BeKa

[Touck cxoicTBa M pa3nuyusl NPOTEKaHUS HHPOPMALMOHHBIX MPOIECCOB Y 4YeNOBEKa, B
OMOJIOTUYECKHUX, TEXHUYECKUX M COIMAIbHBIX cucTteMax. Knmaccudukanums nHOOpMAIIMOHHBIX
IPOLIECCOB 10 NPUHATOMY OCHOBaHUIO. BhijieneHre OCHOBHBIX MH(OPMALIMOHHBIX IPOLIECCOB B
peanbHbIX cucreMax. Kiaccudukanus uHOOPMALMOHHBIX IMPOLECCOB IO MPUHITOMY
OCHOBaHMIO. BrageHue cucreMoil 0a30BBIX 3HAHUM, OTpaKalOIUX BKIAJ HHPOPMATUKU B
dbopMHUpOBaHHE COBPEMEHHOW HAydyHOM KapTUHBI MHpa. HccinegoBaHue ¢ IMOMOIIBIO
UHQOPMALIMOHHBIX MOJENeH CTPYKTypbl M TOBEIEHUs O0bEeKTa B COOTBETCTBUU C
NIOCTaBJIEHHOW 3anayeil. BolsBneHue mnpoOiemM >KU3HEAEATEIbHOCTH YENOBEKa B YCIOBUSX
UHQOPMALMOHHON IMBMIM3AllMM M OLEHKa [peularaéMblXx MyTeld UX pa3peleHus.
Hcnonb3oBaHne CChUIOK M LUTUPOBAaHUS MCTOYHHUKOB HH(popManuu. 3HaHHE O0a30BbIX
NPUHIUIIOB OpraHu3aluu U (YHKIHOHMPOBAHUS KOMIBIOTEPHBIX ceTed. Brnagenue Hopmamu
UH(POPMALMOHHOW 3TUKHU U TpaBa. CoOuo/ieHre MPUHIMIIOB 00ecreueHus] HHPOPMAIMOHHOM
0€30IacCHOCTH, CIIOCOOOB M CPEACTB OOECNeUeHUsl HAJeKHOrO (PYHKLHMOHHUPOBAHUS CPEICTB
HKT.

IIpencraBienune u o0padorka wuHpopManuu. Peanu3aumsi OCHOBHBIX

HH(OPMALMOHHBIX NIPOLECCOB € MOMOIIbLI0 KOMIIBIOTEPOB

Onenka uHOpPMAMU C TO3ULUNA €€ CBONCTB (IOCTOBEPHOCTHU, OOBEKTUBHOCTH, TMOITHOTHI,
AKTyaJIbHOCTH U T. 11.). 3HAHHE O JUCKPETHOH (opMme MpeAcTaBlIeHUs MHPOpMAIUU. 3HAHHE
Croco00B KOJMPOBaHUA U JIeKoAupoBaHus nHGopMmaiuu. [Ipencrasnenue o ponu uHGpoOpMaIiu
Y CBSI3aHHBIX C HEM MPOIECCOB B OKpY KarolieM Mupe. BiageHne KOMIbIOTEPHBIMUA CPEJICTBAMHU
NPEJCTaBICHUS M aHalu3a JaHHBIX. YMEHHE OTJIWYaTh MpeAcTaBlieHne WH(POpMallUU B
pa3IMYHBIX CHUCTEMax CUWCICHUS. 3HAHME MAaTEMAaTHUYEeCKUX OOBEKTOB HMH(POPMATUKH.
[IpencraBieHre 0 MaTeMaTHYECKHMX OOBEKTaX HMH(OPMATUKH, B TOM YHCIE O JIOTUYECKUX
dopmynax. OueHka W opraHuzanus WHOpMAIMK, B TOM YHUCJE MOIYy4YaeMOW M3 CpEICTB
MaccoBoi WHGOpPMAIUU, CBHUJIETEIHCTB OYEBH/LIEB, WHTEPBbIO. YMEHHE aHAIMU3HPOBATh H
COTIOCTABJISITH PA3JIMYHbIC HCTOYHUKH MH(POPMAIIUH.

ApxuTtekTypa KomnbioTepoB. Komnbiorepusbie ceTu. bezonacHocTb, ruruena,
IProOHOMHUKA, pecypcocOepeskeHne. 3amura HHPOPMANUHM, AHTHUBHPYCHAsA

3aluTa

YMeHue aHanu3upoBaTh KOMIBIOTED € TOYKM 3pEHMs] €OUHCTBA €ro anmapaTHbIX M
IIPOIPaMMHBIX CPEICTB. YMEHHE aHAJIU3UPOBATH YCTPOWCTBA KOMIBIOTEPA C TOYKH 3PECHHUS
OpraHu3ali TpOIEeAyp BBOAA, XpaHEHHs, OOpabOTKH, Mepedayd, BbIBOAA HH(OpMAIUH.
YMeHue onpenensaTh CpeacTBa, HEOOXOAMMBIE Ui OCYLIECTBICHHMS HH()OPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUU 3a7ad. Y MEHHE aHAIM3UPOBaTh MHTEp(ENC MPOrpaMMHOTO CpeaCTBa
C MO3ULMUI HCHOJIHUTENS, €ro cpelnbl (QyHKIHMOHUPOBAHMSA, CHUCTEMbl KOMAHJ U CHCTEMBI
OTKa30B. BplneneHne M ONpENENeHHE Ha3HAYEHWs] DJJIEMEHTOB OKHAa  IIPOIPaMMBI.
[IpencraBienue O THUMOJOTMU KOMIBIOTEPHBIX ceTel. OmnpeneneHre MNporpaMMHOTO |
anmapaTHoro o0ecreyeHusi KOMIBbIOTEPHOHN ceTH. 3HaHHE BO3MOXHOCTEH pasrpaHUYEHUs MpaB
J0CTyna B ceTb. BiageHne 0a30BbIMM HaBBIKAMU U YMEHMSIMHU 110 COONIOJIEHHIO TPeOOBaHUIA
TEXHUKH O€30MacHOCTH, TUTHEHbI U pecypcocOepexeHuss npu paboTe co cpeacTBaMu
uHpopmaruzanuu. [loHnMaHMe OCHOB NpPaBOBBIX ACIEKTOB MCIOJIb30BaHHUS KOMIIBIOTEPHBIX
nporpamMm u paboTsl B IHTepHeTe. Peanu3anus aHTUBUPYCHOM 3aIMTHI KOMIIBIOTEPA.

TexHoJIOTUHA CO31aHUSA U npeoﬁpamBaHm{ I/IH(l)OpMa]_lI/IOHHLIX 00HEKTOB
IlpencraBnenne o cmocobax XpaHeHMs M TpocTeimeil o0paboTke AaHHBIX. Brnanenue
OCHOBHBIMHM CBEJCHMSAMHU O 0a3aX IJaHHBIX M CpeICTBaxX JOCTyNa K HUM; yMEHUE paboTarh ¢
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HUMHU. YMeHue pabortath ¢ Oubnuorexkamu mporpamm. OMBIT HCIONB30BAHUS KOMITBIOTEPHBIX
CPEICTB TMpeAcTaBIeHHUs M aHanu3a JOaHHbBIX. OcylecTBieHHe 00padOTKH CTaTUCTHYECKOU
uHbopMalMu C TMoMollplo KoMmmblorepa. [lonb3oBaHue 06a3aMu JAaHHBIX W CHPABOYHBIMU
CUCTEMaMH.

TeJIeKOMMYHI/IKaIII/IOHHbIe TEXHOJIOTHH

[IpencraBnenne O TEXHUYECKUX U MPOrPAMMHBIX CpPEICTBaX TEIEKOMMYHUKAIIMOHHBIX
TEeXHOJIOTUH. 3HaHue crnocoboB mojkiIoueHuss k certu HMureprer. IlpencraBienue o
KOMITBIOTEPHBIX CETSX M UX POJIM B COBpeMeHHOM mupe. OnpeneneHne KIIUeBhIX OB, ¢pa3
JUIs TOMCKa HHpOpMalMU. YMEHHE HCIOJIb30BaTh IOYTOBBIE CEPBUCHI Ul MeEpeadu
uHpopmanuu. OnpeneneHne OOUMX MPUHIIUIIOB pa3padOTKU U PyHKIMOHUPOBAHHS MHTEPHET-
npuioxeHuit. [lpeacraBienue o cocodax co3aHus U CONPOBOXKICHU caiiTa. [IpencraBnenue
0 BO3MOXKHOCTSIX CETEBOr0 MpOorpaMMHOro obecrneueHus. [lnaHupoBaHue MHAMBUAYATbHOU U
KOJIJIEKTUBHOM JESTEeIbHOCTH C HCIOJIb30BAHUEM IPOrPAMMHBIX MHCTPYMEHTOB MOJICPIKKH
yOpaBIEHUS NPOEKTOM. YMEHHME aHaJU3UpOBATh YCJIOBHUS MU BO3MOXHOCTU IPUMEHEHUS
IPOTPaMMHOTO CPEJCTBA Ul PELICHNs THUIIOBBIX 3a/1a4.

Beenenne. Pazsutue nousitus o yuciae. Kopuu, crenenu, sorapupmsi
O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKU B HayKe, TEXHHMKE, 3KOHOMHKE, WH(POPMAIMOHHBIX
TEXHOJIOTHSX U MPaKTUUYECKON AeATeabHOCTH. O3HAKOMIIEHHUE C LIENIIMU M 33aJladaMH U3y4EeHHUS
MaTeMaTuKu Tpu ocBoeHnu creruanpHocTei CI1O. BrimonHnenue apudmMeTndecknx AeHCTBUMA
HaJ YHCIaMM, COYeTas YCTHble W NHCbMEHHBbIE Npuembl. HaxoxxaeHue NpuOIMKEHHBIX
3HAYCHWH BEJIMYMH U TOTPEUTHOCTEH BBIYUCICHHH (aOCOMIOTHOH W  OTHOCHUTEIHHOW);
CpaBHEHHE YMCIIOBBIX BbIpakeHHH. HaxoxaeHne ommbok B MpeoOpa3oBaHUAX U BHIYHCICHUSIX
(OTHOCHUTCS KO BCEM IMYHKTaM Iporpammsbl). O3HaKOMIIEHUE C MOHSITHEM KOPHA N-il CTENeHH,
CBOMCTBAMM pAaJUKAIOB U IPAaBUIAMU CpPaBHEHMsS KOpHE. DOopMmylMpoBaHUE OIPENEIICHUs
KOpHS M CBOWCTB KOpHEW. BbluucieHHe W CpaBHEHHE KOPHEW, BBINOJIHEHUE MPUKUIKU
3HayeHus1 KopHs. [IpeoOpazoBaHHMe YHUCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, COAEpIKALINX
paaukansl. BeimonHenue pacdyetoB mo (opmyriaM, COIEp)KalluM paJHKaibl, OCYIIECTBIISSL
HE0OXOIMMBIE MOJICTAHOBKU M MpeoOpazoBanus. OnpeneneHne paBHOCHIBHOCTH BBIPAKEHUH C
panukanaMy. Pernienue nppanyoHaNbHBIX ypaBHEHUH. O3HAKOMJIEHHE C TIOHSATHEM CTEIEHH C
JICUCTBUTENIbBHBIM  MOKa3aTeneM. HaxoxkaeHue 3HayeHWil CTENEHH, HCHOJIb3ys  IIpU
HEOOXOJMMOCTH HMHCTPYMEHTaJbHbIE CpPEJCTBAa. 3alKChIBaHWE KOpPHS N-H CTENEHU B BHUJE
CTETIEHU C JpOOHBIM TIOKa3aTeneM M HaobopoT. dopMynupoBaHHE CBONCTB CTENEHEH.
Beluucnenue creneHeil ¢ palMOHAIBHBIM IOKAa3aTeleM, BBINOJHEHUE MNPUKUAKHA 3HAYEHUS
CTENeHHU, cpaBHeHHE cTeneHeil. [IpeoOpazoBaHMe 4YHCIOBBIX M OYKBEHHBIX BBIpAKECHUH,
coAepXKalluX CTENEeHW, TMPUMEHSs CBOWCTBAa. PemieHue moKa3aTeNbHBIX ypaBHEHHIA.
O3HakOMJIEHHE C NPUMEHEHUEM KOpPHEH U CTENEHEW INpH BBIUMCICHUU CPENHUX, JEICHHUH
OTpe3Ka B «30JI0TOM CEYeHHUW». PelleHne MNpUKIAIHBIX 3aJa4 Ha CJIOXKHBIE IPOLEHTHI
[IpeobpazoBanue anreOpanyecKuxX BbIpaXKeHUH BplimonHeHne mnpeoOpa3oBaHM BBHIPAKEHUH,
npuMeHeHrne (opmyll, CBS3aHHBIX CO CBOWCTBaMH cTemeHed u jorapudmoB. OmpenereHue
00J1aCTH TOMyCTUMBIX 3HaYCHUH JIorapu(pMUUIECKOTO BhIpakeHus. PemeHne norapupmMuueckux
ypaBHeHUH. PelieHne mnoka3aTeNbHbIX U JIOTapU(PMHUUECKHX YpPaBHEHUH M HEPAaBEHCTB IIO
M3BECTHBIM AJITOPUTMAM.

HpHMLIe H IUIOCKOCTH B IIPOCTPAHCTBE. MHOFOFpaHHI/IKH. Tera wm

MOBEPXHOCTHU BPAILlICHUS. I/I3MepeHI/lH B TCOMETPHMN. KOOpI[I/IHaTLI N BEKTOPbI
DopMyIMpoBKa IPU3HAKOB B3aUMHOIO PAcCIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH. Pacnio3HaBanue
Ha YepTeKaxX U MOJEISIX pa3IUuHbIX CIy4yaeB B3aMMHOIO pAclOJOXKEHUS NPSIMbIX H
IUIOCKOCTEM, apryMEHTHPOBAaHUE CBOHUX CYXACHMH. DOpMyJINpPOBAHHE  OIpPEIEICHUM,
IPU3HAKOB M CBONCTB MapajuIeJbHBIX M MEPHEHIUKYJSPHBIX IUIOCKOCTEH, IBYTpaHHBIX H
JMHEWHBIX yTJI0B. BBINOIHEHNE MOCTPOEHUS YIVIOB MEXY NMPSAMBIMH, IPSIMON U IIOCKOCTHIO,
MEXIy IUIOCKOCTSIMHM II0 ONKCAHHIO M pPAcClo3HaBaHWE WX Ha Mopensx. M3oOpaxeHue Ha
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PUCYHKAaX M KOHCTPYHUPOBAHME HA MOJEIAX IEPIECHIUKYJSPOB M HAKIOHHBIX K IUIOCKOCTH,
OPSMBIX, MapajUIeTIbHBIX MJIOCKOCTEH, YIJIOB MEXAy MHPSAMONW U IUIOCKOCThIO M OOOCHOBaHUE
nocTpoeHus. PemieHne 3aau Ha BBIYMCIEHHUE TE€OMETPUYECKMX BeJWYUH. OmuchIBaHHUE
paccTosHUA OT TOYKH JIO IUIOCKOCTH, OT MPSAMOM 10 IJIOCKOCTH, MEKIY IJIOCKOCTSMH, MEXIY
CKPCIIMBAIOIIMMUCS TMPSIMBIMH, MEXIy TPOU3BOJBHBIMA (UTYpaMH B TIPOCTPAHCTBE.
OmnpezneneHue U BBIYMCICHHUE PACCTOSHUI B mpoctpaHcTBe. [IpuMeHenue ¢opmya U Teopem
IUIAHUMETPUM I pelleHus 3anad. ApPryMEHTUPOBAHME CBOMX CYXKIECHHH O B3aHMHOM
PAcIONIOKEHUH MPOCTPAHCTBEHHBIX ¢Guryp. OnucaHue M XapaKTEepUCTHKA Pa3IMYHBIX BHJIOB
MHOTOTPaHHHUKOB, MIEPEUNCIIEHUE UX AJIEMEHTOB U CBOMCTB. 300pakeHre MHOTOTpaHHUKOB U
BBINOJIHEHHE MOCTPOCHHUS Ha H300paKE€HUsIX M MOJENAX MHOTOTPaHHUKOB. Bprumcienue
JUHEMHBIX 3JIEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX KOHQUIypalUsX, apryMEHTHpPOBaHHE
CBOMX CYXICHMH. XapaKTepUCTHKAa U HM300pa)K€HHE CEUYCHMs, Pa3BEPTKU MHOTOTPAHHUKOB,
BbIUMCJIEHHE IIOLaAe mnoBepxHocTed. IlocTpoeHne mpocTedmmx cedyeHui KyOa, MPU3MBI,
nupamunel. IlpumeHenne ¢GakToB M cBeAeHUH M3 IUIaHUMETpuH. O3HAKOMIIEHHE C BHJIAMH
CUMMETpPUN B MPOCTpPAHCTBE, (HOPMYJIHUPOBAHUE OMPEACICHUNA M CBOMCTB. XapaKTEPUCTUKA
CUMMETPUN TEJI BpAlllEHWs W MHOIOrpaHHMKOB. [IpuMeHEHHE CBONCTB CHUMMETPUU IIPH
pemienun 3aaad. lcnonp3oBaHume NPUOOPETEHHBIX 3HAHMW  JUISL  UCCIENOBaHMUS U
MOJICJIMPOBAHUS HECTIOKHBIX 3a/1a4. M300paxkeHne OCHOBHBIX MHOT'OI'PAaHHUKOB U BBITIOJIHEHHUE
PHUCYHKOB IO yCJIOBHsM 3a1a4. O3HAKOMJICHHE C BUJaMU TeJ BpalleHus1, (opMyInpoBaHHe X
omnpencieHuii U CBOMCTB. POpMYyJIIMPOBAHME TEOPEM O CEUEHUM IIapa IUIOCKOCTBIO H
IUTOCKOCTH, KacaTelbHOW K cdepe. XapakTepuCTHKa W W300paKCHHE TeJ BpAIICHUS, UX
pa3BEpTKH, ceueHus. Penienne 3an1ay Ha IOCTPOEHUE CEUECHUM, BBIUMCIICHUE JUIMH, PACCTOSIHUM,
yrioB, Miomane. IIpoBeneHne [OOKa3aTENbHBIX pacCyKACHWM IIpU pEIIEHUN 3ajad.
[IprMeHeHHEe CBOMCTB CUMMETPHUH MIPU PELICHUH 3a/lad Ha Tesla BPalleHUs, KOMOMHALMIO TeJ.
N300pakeHne OCHOBHBIX KpPYIVIBIX T€JI U BBIOJHEHUWE PHUCYHKa IO YCJIOBHMIO 3aJlayM.
O3HakoMJIeHHE C MOHATUSAMU IJIOUIAU U 00beMa, aKCMOMaMHU M cBoiicTBamu. Perienue 3anau
Ha BBIYMCIIEHHE IUIOINAACH IUIOCKUX (UTYp C MPUMEHEHHEM COOTBETCTBYIOUIMX (opMys H
(daxToB U3 miuaHuMeTpuu. VzydyeHue TeopeM O BBIUUCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX Tell,
pelieHre 3agad Ha NpUMEHeHHe (GOpMysl BbIUMCIEHUS 00bemMoB. M3yuenue dopmyn s
BBIUMCJICHUS IUIOIIAACH MOBEPXHOCTE MHOTOTPAHHMKOB M TeN BpamieHHs. O3HaKOMIICHHE C
METOZOM BBIYMCIICHUS IUIOUIAU TOBEPXHOCTH cdepbl. PemieHne 3agad Ha BBIYUCICHHE
IUIOIIAIed MOBEPXHOCTU IPOCTPAHCTBEHHBIX Tel. (O3HAaKOMIIEHME C IOHATHEM BEKTODA.
N3yuenne nexkapToBOM CHUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE II0 3aJaHHBIM
KOOpAMHATAM TOYEK M IUIOCKOCTEH, HaXOXKACHUE KOOpAUHAT TOYEK. BrIUMCIIeHNE pacCTOSHUM
MeXIy TOYKaMu. V3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, NPABUII PA3IOKECHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NTPaBUJI HAXOKICHHUS KOOPAMHAT BEKTOPA B MIPOCTPAHCTBE, ITPaBUII
JIEMCTBUM C BEKTOPAaMH, 3aJaHHBIMU KOOpAUHATaMU. lIpumenenue Teopun nIpu pelieHny 3a1a4
Ha JEWUCTBHA C BEKTOpamMu. l3ydeHme CKaasIpHOrO NPOU3BENEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MPSAMON M IUIOCKOCTHU. lIprMeHeHue Teopuu npu pelIeHUuU 3a]ady Ha JEUCTBUS C
BEKTOPAMHM, KOOPAVHATHBIN METOJ, IPUMEHEHUE BEKTOPOB UIsl BBIYMCICHUS BEIIMYUH YIJIOB H
paccTosHui. (O3HAKOMJIEHHME C JJOKAa3aTEIbCTBAMHU TEOPEM CTEPEOMETPUM O B3aHMHOM
PAaCIOJIOKEHUH NPSAMBIX U INIOCKOCTEW € UCIIOJIB30BAHUEM BEKTOPOB.

OcHOBHbBIC TIOHATHS KOMOMHATOPHUKHM. JJIEMEHTHI TEOPUM BEPOSITHOCTEN.
IIpencraBieHue TaHHBIX (TA0JUIbI, AUATPAMMBI, TPAPUKH)

N3yuenne npaBuia KOMOMHATOPUKM W MPUMEHEHHME NpPU PEIIEHUH KOMOMHATOPHBIX 3aj]ad.
Pemenue KOM6I/IHaTOprIX 3aJa4d MECTOAO0M Hepe60pa U 110 IIpaBUJTY YMHOKCHHA. O3HakoOMJIEHHE
C MOHATUAMU KOMOWMHATOPUKU: Pa3MELICHUSAMH, COUETaHUSIMHU, TIEPECTAaHOBKAaMH U (opMyIaMu
st ux BeraucieHus. OObsiICHEHHWE W TpUMEHEHHE (HOpMYJN NJisi BBIYMCICHHUS Pa3MEIICHHM,
NEPEeCTaHOBOK M COYETAaHWH mpH perieHuu 3agad. O3HakomieHue ¢ OmHoMoM HpioToHa u
TpeyroyibHUKOM [lackans. Pemenue npakTHYecKux 3a1a4d ¢ UCMOJIb30BAHUEM MTOHATHI U MPABUIT
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KOMOWHATOpHUKU. M3yueHne KIacCHUeCKOro ONpeeeHUs] BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
TEOpEMbl O CyMME BEpOATHOCTEH. PaccMoTpeHHe NpPUMEPOB BBIYHCICHUS BEPOSITHOCTEH.
Pemenne 3amay Ha BBIUMCIEHHWE BEPOATHOCTEW COOBITHI. O3HaKOMJICHHE C TPE/ICTABICHUEM
YHUCIIOBBIX JAHHBIX M WX XapakTepucThKamH. PemieHue mnpakThyeckux 3aaady Ha oO0paboTKy
YHUCIIOBBIX JIAHHBIX, BEIYUCICHHE UX XapaKTCPUCTHK.

OcHoBbI TPUTOHOMETPUHN. DYHKIIMU ¥ TPAPUKHU. YPABHEHNUSI 1 HEPABEHCTBA
N3ydenne paiuaHHOrO METOJA U3MEPEHMs YIJIOB BpAlLCHUS U UX CBS3U C TPagyCHON MEpOM.
N300pakeHre yIJoOB BpalleHUs Ha OKPYXHOCTH, COOTHECEHHE BEIMYMHBI yIJa C €ro
pacnionoxxenueMm. GopMyIHMpOBaHKE ONPEAEICHUN TPUTOHOMETPUYECKUX (YHKIMU Ui yTIIOB
IIOBOPOTA M OCTPBIX YIVIOB HPSIMOYIOJIBHOIO TPEYroJbHUKAa M OOBSICHEHHE MX B3aUMOCBSI3U
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKUX
TOKAECTB Ul BBIYMCICHHUS 3HAYCHUH TPUTOHOMETPHUYECKMX (DYHKUUI MO OAHOM M3 HUX.
[Ipeobpa3oBaHuss MPOCTEMIINX TPUTOHOMETPUUYECKUX BbIpaKeHUH. I3yueHHe OCHOBHBIX
dbopmyn TpuroHoMeTpuu: (GOPMYIBI  CIOXKEHHs, YIBOCHHUS, MPEoOpa3OBaHHUsI CYMMBI
TPUTOHOMETPUUYECKUX (DYHKIMIA B MIPOU3BEICHUE U IPOU3BEACHUS B CyMMY U IIPUMEHEHUE TIPU
BBIUMCJICHUM 3HAYEHUS TPUTOHOMETPHUYECKOTO BBIPAXKCHHS U yNpolleHus ero. O3HaKoMIICHHUE
CO CBOMCTBaMHU CUMMETPHUM TOYEK HAa €AMHUYHOW OKPYXHOCTH M NMPUMEHEHHME UX JUIsSl BHIBOJA
dopmyn npusenenus Ilpocrelinme TpUroHoMeTpu4ecKue ypaBHEHUsI U HepaBeHCTBa Pemienue
1o opMysiaM ¥ TPUTOHOMETPUUECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
[TprumeHeHHne OOIMX METOAOB PELICHNs YPaBHEHUH (IpUBEIEHUE K TMHEHHOMY, KBaIpaTHOMY,
METO/]I Pa3JI0KEHHUsI HA MHOYKUTEIN, 3aMEHbI IEPEMEHHOM) NIPU PELIEHUN TPUTOHOMETPUUYECKUX
ypaBHEHUH. YMEHHE OTMeYaTh Ha Kpyre pPEmIeHUus MOPOCTEUIINX TPUTOHOMETPUYECKHUX
HEepaBEHCTB APKCHHYC, apPKKOCHHYC, apKTaHreHC uncia O3HaKOMIIGHUE C MTOHATHEM OOPaTHBIX
TPUTOHOMETpUYECKUX  (pyHKIui. M3ydeHue omnpeneraceHul apKCHHyca, apKKOCHHYCA,
apKTaHreHca 4Yucna, (OpMyJIHpOBaHHE UX, H300paKEHHE HA EIWHUYHOW OKpPY>KHOCTH,
NpUMEHEeHHe INpHu pemieHun ypaBHeHUil. @ynkiuu. IloHsATHE O HeEmpepbIBHOCTU (QYHKLIUHU
O3HakOMJIEHHE C MOHSTHEM IEPEMEHHOM, NMPUMEPAMU 3aBUCHUMOCTEN MEXKIY NEPEMEHHBIMHU.
O3HakomJieHHE C TIOHATHEM TIpaduKka, ONpeAETCHHE NPUHAAJICKHOCTH TOYKH TIpaduky
¢ynkuuu. Omnpenenenue no ¢Gopmyie NpocTeHIIeld 3aBUCUMOCTH, BHIa €€ Tpaduka.
Bripaxkenue o gopmyie ogHON nmepeMeHHoU yepe3 apyrue. O3HaKOMIICHHE C OINpeIeICHUEeM
¢yHkuuu, dopmynupoBanue ero. Haxoxaenue oGiacTu ompeneneHHss W O0JACTH 3HAYCHHM
¢byukuun CpoiictBa (ynkmuu. ['paduueckas mHTepnperanus. [Ipumepsl (yHKIMOHATBHBIX
3aBUCHUMOCTEHl B pealbHbIX Iporeccax U sABileHUAX (O3HaKOMJIEHME C NpUMEpamMu
(YHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJbHBIX MpoOLleccax M3 CMEXKHBIX JAUCLHUILIMH.
O3HakOMJICHME C JI0Ka3aTEIbHBIMH pACCYKICHUSAMH HEKOTOPBIX CBOWMCTB JIMHEHHOW W
KBaJpaTUIHOW (YHKIHMH, MPOBEJCHUE MCCIICIOBAHUS JIMHEHHOM, KyCOYHO-TMHEWHOM, TPOOHO-
JUHEWMHONW M KBaapaTHuHOW (yHKUMH, mocTpoeHue ux rpaduxoB. [loctpoeHue u uTeHHE
rpa¢pukoB Qynkuuii. MccnenoBanune ¢ynkmun. CocraBieHue BHIOB (DYHKIMH MO JaHHOMY
YCIIOBHIO, PELIeHHE 337ay Ha 3KCTpeMyM. BrinmonHeHue mpeoOpas3oBaHuil rpaduka QpyHKIHUU
Obparnbie  ¢yHknum M3ydenue mOHATHS OOpaTHOW (YHKIWH, ONpEAETCHHE BUAA U
noctpoeHue rpaduka oopaTHON (YHKIMH, HAXOXKJICHHE €€ 00JaCTH OmpelesieHust U 001acTi
3HaueHull. [lpuMeHnenue cBOMCTB (QyHKUMN NMPU UCCIEIOBAaHUM YPAaBHEHUUN U PEILECHUU 3a/ady
Ha 3KCTpeMyM. O3HaKOMIIEHHE C MOHATHEM CloKHOU (pyHKIuM CTerneHHble, MOKa3aTelbHbIE,
JorapupMUUEcKue © TpUroHoMeTpuueckue (QyHKuu. OOpaTHBIE TPUTOHOMETPUYECKUE
¢yHkuun Beluucnenue 3HaueHuid (QyHKIME 1Mo 3HadyeHuro apryMmeHTa. OmnpeneneHue
MOJIO’KEHUSI TOYKM Ha rpaduke 1mo ee KoopAMHAaTaM M HaoOopoT. Mcrosb3oBaHHE CBOMCTB
GyHKUMH Ui CpaBHEHMs 3HadeHUH creneHed u sorapudmon. [loctpoenue rpadukos
CTETIEHHBIX M Jorapudmuyecknx (yHKuA. O3HaKOMIIEHHE C TPOCTEHIIMMHU CBEACHUSMHU O
KOpHAX ajreOpanyeckux YypaBHEHHUH, MOHATUSAMHM MCCIEJOBAHUS YpPaBHEHUH M CHUCTEM
ypaBHeHU. M3ydyeHue T€OpuH paBHOCWIBHOCTH YpPaBHEHUW M €€ npuMeHeHud. [loBropeHue
3allUCH  PELICHHUsS CTAaHIApTHBIX YpaBHEHUH, MPUEMOB MpeoOpa3oBaHUs YpaBHEHUH s

30



CBCIACHUS K CTaH)IapTHOMy ypaBHeHI/IIO. PeIHCHI/IC paHI/IOHaJ'H)HBIX, I/IppaHI/IOHaJ'H)HI)IX,
NOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpaBHEHHH W cHcTeM. VCroib30BaHHWE CBOWCTB W
rpadukoB (QYHKIUN s pelieHus ypaBHeHHH. [IOBTOpeHHE OCHOBHBIX INPHEMOB PEIICHUS
cucteM. PeiieHre ypaBHEHH ¢ MPUMEHEHHEM BCEX NMPHEMOB (Pa3joKEeHUS HAa MHOXKHUTEIH,
BBCJICHUS HOBBIX HCEU3BCCTHBIX, IIOACTAHOBKH, Fpaq)quCKOFO MCTOI[a). PeIHeHI/Ie CUCTEM
YpaBHEHUN C MPUMEHEHHEM Pa3IUYHBIX CHOc000B. O3HaKOMIIEHHE C OOUIMMH BOMPOCAMH
pelIeHsl HEePaBEHCTB M HCIOJIB30BAHWE CBONCTB W TpagukoB (YHKIHMA TpH pPEUICHUU
HEPaBEHCTB. PellieHHEe HEPaBEHCTB M CHCTEM HEPAaBEHCTB C MPHUMEHEHHEM Pa3IHYHBIX
CII0CO00B.

Havaga MmaTeMaTH4eCKOro aHaJInu3a

O3HakoMJIEeHHE C TIOHATHEM YHCIIOBOM TMOCJIEIOBATEIBHOCTH, CIOCO0AMH €€ 3aJaHud,
BBIYMCIICHUSIMU €€ uieHOB. O3HAKOMIIEHHE C TOHSATHUEM IMpeJena MOCIeq0BaTENbHOCTH.
O3HakOMJIEHHME C BBIYMCIEHUEM CYMMbI OECKOHEYHOrO YHCJIOBOTO psla Ha MpUMEpe
BBIUHCIICHHS] CYMMBbI O€CKOHEYHO YOBIBAIOIIEH reoMeTpruecKoi mporpeccuu. Pemenue 3a1a4d Ha
npuMeHeHne (GOpMyJIBl CyMMBl OECKOHEYHO YOBIBAIOMIEH T'€OMETPUYECKOH IPOrpeccHu
[IpousBogHass u ee npumeHeHHe O3HAKOMIIEHHME C TOHATHEM MpOU3BOAHON. M3yuenue u
(GopMyJIMpOBAaHHE €€ MEXaHHMYECKOr0 U T'€OMETPHUYECKOr0 CMBbICIA, H3yYEHUE airopurMma
BBIYMCIICHHUS] TPOM3BOJHON Ha MpPUMEpPE BBIUMUCIEHUS MIHOBEHHON CKOPOCTH M YIJIOBOTO
ko PunnenTa kacarenbHoi. CocTaBlieHHE ypaBHEHHs KacaTeIbHON B 00IIeM BUie. Y CBOCHHE
npaBui 1uddepeHIMpoBaHys, TaOIHUIBI TPOU3BOAHBIX JIEMEHTAPHBIX (YHKIIMHA, TPUMEHEHNE
i nuddepeHnrpoBanus QyHKLIUH, COCTABICHUS ypaBHEHHS KacaTelbHOU. V3yueHne TeopeM o
CBSI3W CBOMCTB (YHKIMM W TPOM3BOAHOM, (opmynupoBka ux. [IpoBeaeHue C MOMOIIBIO
NPOM3BOJIHON HCCeoBaHUs (YHKLWHU, 3aJaHHON (hOpMyIoil. YCTaHOBJIEHHE CBSI3M CBOWMCTB
GYHKIUMU U TPOM3BOAHOM 1O uX rpadukam. [IpumeHeHre mponu3BOJHON AJisl pellIeHus 3a1a4 Ha
HAXOXXJCHWE HauOOJbIIEro, HAUMEHBLIET0 3HAYCHHWS M HA HAaXOXJAEHHE HSKCTpeMyMma
[TepBooOpasznast u wuHTerpanm O3HAKOMJICHHE C TIOHSATHEM HWHTErpaja M IEepBOOOpPa3HOM.
W3yuenune npaBuiia BIYUCICHHUS MIepBO0Opa3HOi u Teopembl HprioroHa— JleiiOnuma. Pemenue
3a/lay Ha CBS3b MEPBOOOPA3HON M €€ MPOM3BOIHON, BHIYHCICHHE MEPBOOOPA3HON NIl TaHHOU
¢yHkuuu. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpaia JUIsl BBIYMCICHUS (PU3HMUECKUX BEITUYUH U
IUIOIIAICH.

3. YCJIOBUA PEAJTU3AIIAN ITPOT'PAMMBI
YYEBHOU JUCIIUITJIMHbI

3.1. TpeOoBaHNA K MUHIMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY
o0ecre4eHn o

Peanuzanmst mporpaMMbl y4eOHOM TUCIUILTUHEI TPEOYeT HATUIHS:

- KaOWHETa 711 TPOBEICHUSI Ay TUTOPHBIX 3aHATUH, 000pYA0BaHHBIN
KOMILUIEKTOM y4eOHOU MeOenn Ha 25 mocaJouHbIX MECT;

- IOCKH JJIs 3alicH yueOHOM nH(opMammu u cpeacTB paboThl ¢ Hel (Med,
TpSIIIKA JUIsl CTUPAHUS C JOCKHU, Mapkep, T.1.);

- KOMIUIEKT Y4eOHO-HaIISIIHBIX Tocoouit «MaTeMartrka, UHPOpMaTHUKa.

- TEXHUYeCKHe CPecTBA 00yUeHusI:
- MyJIbTUMEIUIHAS yCTAaHOBKA, IKpaH
- KOMIIBIOTEPHI C JTUIIEH3UOHHBIM MPOrPAMMHBIM 00€CTICUEHUEM U BBIXOJIOM B CETh
WNHuTtepHer
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3.2. UudopmannonHoe odecrieueHne 00yueHmsl.
IlepedyeHb pekoMeHIyeMbIX Y4eOHBIX H31aHNI, HHTEPHET-PECyPCOB,
JAOIOJHUTEJIbHOM JTUTEPATYPBHI.

OCHOBHBIE UCTOYHUKU:

1. bammakos M. M. MaremaTtuka: y4yeOHUK Il CTYH. YUYPEXKIACHUU Cpe.
npod. oOpazoBanus. — M., 2018.
2. bammakoB M.W. MaremaTtuka: y4eOHUK IS CTYA. YUPSXKACHUN cpel. mpod.

obOpazoBanusi. —M.: UznatennsctBo FOpaiit, 2021. ISBN 978 5-534-13751-
4. Tekct nsnextponnsii // OBC HOpaiitr [caiit]. HoroBop ¢ OOO
«OnektpoHHoe wuzaarenbcTBO IOpait» ot 23.06.20201 Ne 4687, cpok
nenctBus 10 22.06.2022.

3. IBerkoBa M. C., Benukosuu JI. C. Undpopmatuka u UKT: yueOuuk s

CTYyII. yUpexKaeHui cpefl. mpod. oOpazoBanus. — M., 2018.

I[OHOJIHI/ITCJ]BHBIC HCTOYHHKMH:

1. AmumoB III. A. u ap. Maremaruka: aiaredpa ¥ Hayajla MaTeMaTH4YE€CKOTO
aHanuza, reomeTpus. Anredbpa U Hadajga MaTeMaTHYECKOTo aHanu3a (0a30BbIA U
yriyoneHHbi ypoBan).10—11 knaccel. — M., 2014.

2. Aranacsn JI. C., byry3zoB B. ®@., Kagomnes C. b. u ap. Maremaruka:
anreOpa v Havajla MaTeMaTudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi 1
yrayonennslit ypoBau). 10—11 kmaccel. — M., 2014.

3. bammakoB M. M. Marematuka. 3amadyHuk: yde0. 1mocoOwe s CTYI.
yupexJieHui cpen. npod. oopazoBanus. — M., 2014.

4. Konsarun 10. M., TkaueBa M. B, ®denepoa H. E. u np. Maremaruka:
anrebpa M Havaja MaTEMaTHYECKOTO aHanu3a. Aunrebpa u Hayaia
MaTeMaTH4ecKoro aHaiausa (0a30BbIi W yrinyOsieHHbIH ypoBHH). 10 kmacc / mon
pen. A. b. Xumwxuenko. — M., 2014.

3. Komsarun FO. M., TkaueBa M. B., ®enepoa H. E. u np. Maremaruka:
anreOpa W Hayaja MaTreMaTH4eckoro aHanu3a. Aunrebpa W Haudana
MaTeMaTH4YeCcKoro aHaiausa (0a30BbIi W yriyOsjeHHBIH ypoBHH). 11 kiacc / mon
pen. A. b. KXumwxuenko. — M., 2014.

NuTepHeT-pecypchl:

1. www.fcior.edu.ru (Mudbopmarnmonasie, TPEHHUPOBOUYHBIE U KOHTPOJIHHBIC
MaTepua’bl)

2. www.school-collection.edu.ru (Enunas KOJUICKIIUU U (POBBIX
00pa30BaTeNbHBIX PECYPCOB)

3. www. intuit. ru/studies/courses (OTKpbITbIE HHTEPHET-KYpChl « UHTYHUT» 110
kypcy «MubopmaTukay).

4. www.lms.iite.unesco.org (OTkpbiTbIe 37€KTpoHHBIE Kypchl «MUTO
FOHECKO» 1o nHpopMalMiOHHBIM TEXHOJIOTHUSIM).
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5. http://ru. iite. unesco. org/publications (OTKpsITast IEeKTpOHHAS OMOIMOTEKA
«MINTO IOHECKO» no UKT B o6pa3zoBanum).

6. www.megabook.ru (Merasuuuknonenuss Kupuina u Medoaus, paznens
«Hayka / Marematuka. Kubepnetuka» u «Texnuka / Kommnbrorepbl u
HUuTepuer»).

7. www. ict. edu. ru (mopran «MHpOpMaAITMOHHO-KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUU B 00pPa30BaAHUMY).

8. www.digital-edu.ru (CnpaBounuk oOpa3zoBaTenbHbIX pecypcoB «llopran
1udpoBoro oOpazoBaHusm).

9. www. window. edu. ru (EmmHoe oKHO pgocTynma K o00pa3oBaTeIbHBIM
pecypcam Poccuiickoit denepainun).

10.«OTKpBITHIHI 0aHkK 3aJ1au EI'D o MaTeMaTHKE»

http://ege.yandex.ru/mathematics, http://mathege.ru/or/ege/Main,
http://www1.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OLIEHKA 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. METOANYECKHUE PEKOMEHJALIUUA 110 OPTAHU3ALIUHN
CAMOCTOSTEJbHOM PABOTHI CTYJIEHTOB

CamocrosiTenbHas BHeAayJuTOpHAas paboTa CTYIAEHTOB BKIIIOYaeT B cels
caenyronue GopMbl pabOTHI:

- MOJITOTOBKA COOOIICHUH, JOKIa0B, pedepaTos;

- BBITIOJIHEHHE PA3HOYPOBHEBBIX JIOMAITHUX 33JIaHUN B PAMKax MOJTOTOBKH

K KOHTPOJIbHBIM paboTaM.

- IOJTOTOBKA K MPAKTUYECKUM 3aHITHAM (CeMUHApaM, TUCKYCCHUSM).

Kaxnas ¢opma camocTosTensHOM pabOThl CTYJEHTOB OILICHHWBAETCS
OT/ACJIIbHO M TNpeAHa3HaueHa il OTPA0OTKH PA3JIUYHBIX METOJIOB YCBOCHUS
M3y4aeMoro B Kypce mMarepuana. [lonroroBka coobmeHunii (10KIaa0B, pedepaTon)
npeaHa3HaueHa Jig pacliupeHuss UHPOPMAIMOHHOTO MO CTYJICHTOB B paMKax
M3y4yaeMoi TeMBbI, a Takke (OPMUPOBAHUS Y CTYJACHTOB HaBBIKOB 0TOOpa r1aBHOM
U BTOPOCTENEHHOW WHGOpPMAIlUU MO paccMaTpuBaeMo mpoljeMe, a Takke
HAaBBIKOB  CHCTEMaTH3allMM  W30bITOYHOM  HMHPopMauuu.  BeinmonHeHue
Pa3HOYPOBHEBBIX JIOMAlTHUX 3aJaHUM MpeAHa3HayeHO Il (OPMUPOBAHUS Y
CTYJICHTOB HABBIKOB BBICTpaMBaHHA YETKOM CXEMbl OTBETa Ha BOIPOCHI
pPa3IMYHOTO YpPOBHSA CIIOKHOCTH, a TakXke Ha (POPMUPOBAHUE Yy CTYJACHTOB
00BEKTUBHOTO MIPE/ICTABIICHUS O CTETICHU OBJIAJICHUS U YCBOSHUS MU U3Y4aeMOTO
MaTepHalia B JaHHBIH MOMEHT BpeMeHU. BhITIOIHeHNE pEeKOMEH TyEeMbIX BAPUAHTOB
TECTOBBIX M PAa3HOYPOBHEBBIX 3aJaHUN TaKkKe MO3BOJSAET CTYyJEHTaM Jy4llle
MOJTOTOBUTHCS K WTOTOBOM TMPOBEPKE MX 3HAHUH 1O W3YYCHHBIM TEMaM.
[ToaroToBKa K MPAKTHYECKUM 3aHATHSIM (CEMHHApaM M JUCKYCCHSIM) TTO3BOJISET
CTyJICHTaM 3aKpEeNUTh HABBIKK KPUTHYECKOTO MBINUICHUS Tpu paboTe co
CIIPaBOYHOM JIUTEPATypOll W UCTOYHWKAMH, U YIIyOWUTh 3HAHUS MO KOHKPETHBIM
TeMaM M3y4yaeMoil yueOHOU JUCHUTIINHABI.

B momomp cTymeHTaMm U BBITIOJIHCHHS 3aJaHWM  Pa3IUYHBIX BHUIOB
IpeajaraeTcsi CIUCOK MPUMEPHBIX TeM IS TOKJIAJ0B U COOOIIEHUM, TPOEKTOB.

CamocrosiTenbHass  paboTa  CTYJAGHTOB 1O  y4eOHOW  JUCHUILIMHE
«Maremaruka U uWH(OpMaTHKa» B KOJWYECTBE 18 4HacoB MpeAcTaBisieT coOoM
00s3aTeIbHYI0  4YacThb  OCHOBHOW  mpodecCHOHANbHOM  00pa3oBaTebHON
IIPOTPAMMBI, BBHITIOJIHSIEMYIO CTYJICHTOM BHE ayJUTOPHBIX 3aHSATUN B COOTBETCTBUU
C 3aJaHuUAMH  TpenojaBaTens.  Pe3yiapTaT  caMOCTOSATENBHOM  palboThI
KOHTposupyercss  mpenojaBateneM.  CamocTtositenbHas  paboTa  MOXKET
BBITIOJTHATHCS CTYICHTOM B YUTAIBHOM 3ajie OMOIMOTEKH, B TOMAITHUX yCIIOBUSX,
C UCTIOJIb30BaHUEM YUESOHUKOB U JPYTUX UCTOYHUKOB WH(OPMAITUH.

CamocrosiTenbHass paboTa CTYJIEHTOB JOJDKHA MOJKPEIUIIThCS Yy4eOHO-
METOJUYECKUM U MUH(POPMAIMOHHBIM 00ECIieYeHnEeM, BKIIIOYAIOIUM YUYeOHUKH, U
y4eOHO-METOIUYECKUe OCOOHUs.

JIns BHeayAMTOPHBIX 3aHSATUN CTYJIGHTaM Hapsly C pelIeHHeM 3ajad u
BBINIOJIHEHUS ~ TMPAKTHYECKUX  3aJaHUdl  MOXKHO  TPEMIOXKHTh  TEMbI
HCCIIeI0BATENbCKUX U PePEpaTUBHBIX PabOT, B KOTOPBIX BMECTO CEPUI OTIEIBHBIX
MEJKUX 3a7a4 W YNpPaXHEHUN NpelsIararoTcsi CIOKETHBIE 3a/aHus, TpeOyroliue
JUTUTEILHON pabOThl B paMKax OJHOM MaTeMaTHYECKOM CHUTyalldd. ITH TEMBI
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MOT'YT OBITh Kak HHAWUBUAYAJIbHBIMUA 3aJldHUSAMH, TaK W TI'PYHIIOBBIMH IJI
COBMCCTHOTI'O BBITIOJTHCHHS UCCICAOBAHMA.

IIlpuMmepHbie Tembl pedepaToB (IOKJIAA0B), HCCIAEAOBATEIbCKHX

NPOEKTOB:

1.HenpepsiBHBIE 1pOOH.
. [IpuMeHeHnE CI0KHBIX MTPOLIEHTOB B SKOHOMUYECKHUX pacyeTax.
. [TapannenbHOE NPOEKTUPOBAHUE.
. CpenHue 3Ha4YEHHS U UX IPUMEHEHUE B CTATUCTHUKE.
. BekTopHO€ 3a1anue NpsMbIX U IIIOCKOCTEN B POCTPAHCTBE.
. CnoxeHue rapMOHUYECKUX KOJeOaHUH.
. 'padpuueckoe perieHne ypaBHEHUN U HEPABEHCTB.
. [IpaBunbHBIE U MOTYNIPABUIIbHBIE MHOTOTPAHHUKH.

. KoHnueckue ceueHus u ux NpUMEHEHHE B TEXHHUKE.

10. Tlonsatue nuddepennnana u ero IpUIOKEHUsI.

11. CxeMbl MOBTOPHBIX UCTIBITAHUN bepHyIIH.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C TAPAMETPOM.

13. Komekiusi CChUIOK Ha 3JIEKTPOHHO-00pa30oBaTelbHbIE pECypchbl Ha calTe
o0pa3oBaTenbHON OpraHu3aluu no NpoUIbHEIM HAMPaBICHUSIM TOTOTOBKH.
14. Co3ganue CTpyKTyphl 0a3bl JaHHBIX OMOJIHMOTEKHU.

15. Tect mo mpeaMeTam.

16. DnexTponnas 6ubIMOTEKA.

17. 3ByKkoBas 3amuch.

18. XKypHanbHas cTaThsl.

19. Bepaucax padoT Ha KOMIIBIOTEPE.
20. Ypok B AUCTAaHIIMOHHOM OO0yUYEHUH.

O 00 1O L B WIN

IIpumepHble 3a1aHUA K IK3aMEHY:
1. 3apanue no uHdopmatuke:

3agaHue: CKONMMPOBATh TEKCT B HOBBIN JOKYMeHT, oT¢opMaTtupoBath TekcT (1
a03an — mpudr Times New Roman, kerib — 14 mMyHKTOB, BHIDABHMBAaHHE MO IIMPHHE,
orcryn 1 crpoku — 1 em; 2 a63an - mpudr Times New Roman, kerab — 12 myHkTOB,
BbIPABHMBaHMeE MO HEHTPY, orctyn 1 crpokm — 1,25 c¢M, orerynm ot 1 ad3ama 6 mMyHKTOB).
Jlatb 3arojioBoOK — MNPONHCHBIMH OyKBaMHM MOJYKHPHbBIM HadYepTaHHMeM Ha3BaHHe
NPOU3BEICHHUs], U3 KOTOPOI'0 B3SIT OTPHIBOK, HA CJIeAYIOIIEeH CTPOKe — CTPOYHBIMHU OyKBaMu
noJjykupHbiM Kypcusom ®HO aBropa Tekcra. 3aronoBok - mpudr Times New Roman,
Keriib — 14 NyHKTOB, BBIDABHMBAHHE M0 HEHTPY.

IIponyTIOCTPHUPOBATH TEKCT.

JlokyMeHT coxpaHuTh B mamke «3Jk3ameH 20-21 rox», HasBanue daitia — OU,
oT/e/IeHHe.

«B Havase uroIIsl, B Upe3BBIYANHO )KAPKOE BpeMs, 11O B€4ep, OJMH MOJIOI0M YEJIOBEK BBIIIET U3
CBOEH KaMOPKH, KOTOPYIO HAHUMAJI OT KWIbLOB B C — M IepeyJiKe, Ha yJIUIy U MEIUIEHHO, KaK
OBl B HEpEIMMOCTH, oTpaBuiicsa kK K — Hy mocTy.

OH GnaronosyyHo U30€THYJI BCTPEUYH ¢ CBOCIO X03sHKOM Ha necTHHLe. Kamopka ero
IPUXOIUIIACH MOJ] CAMOIO KPOBJIEH BBICOKOTO MATHATaKHOTO JI0OMa M MOX0AMIa 6osee Ha mKad,
yeM Ha kBapTupy. KBapTupHas ke xo3siika ero, y KOTOpoil OH HaHUMaJl 3Ty KaMOPKY ¢ 00e/JoM
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Y TIPUCITYTOM, MOMEIAIACH OJHOKO JIECTHULIEH HUXKE, B OTAEIBHOM KBApTUPE, U KAXKBIN pas,
IIPU BBIXOJIC Ha YIIUILy, EMYy HETIPEMEHHO Ha/0 ObUIO MPOXOAUTH MUMO XO3HKUHOM KyXHH,
MOYTH BCETJIa HACTEKb OTBOPEHHOM Ha JIECTHHILY. M KaXJIbIi pa3 MOJIOJOM YEJIOBEK, TPOXOIs
MHMO, YyBCTBOBAJI KaK0O€-TO OO0JIE3HEHHOE M TPYCIUBOE OIIYIICHHE, KOTOPOTO CTHIIUIICS U OT
KOTOporo Mopuuics. OH ObUT JOJIKEH KPYTOM XO3SHMKe U OOSICS C HEIO BCTPETUTHCS.
2. 3anaHue mo MaTeMaTHKe:
be3 pemienns BBINOJHAKTCH HOMepa 9, 11, 18, 20.
PaboTy Ha JMcTe MOANUCHIBAEM CJIeAYIOIINM 00pa3oM:
JK3aMeHALMOHHAs1 padoTa
10 MaTeMaTuKe U HHGoOpPMaTHKe
cryaeatkn/a 1®@O/M3M/HXT/OCH...
®U B p.m.
Bapuanr 1

29 ( 2 3)
1. Haiiyiure 3Hauenue Boipakenns / \7 4/’

1 2 i
. 0,87 .57 .207
2. Haitnure 3HaueHUE BBIPAXKEHUS .

3. B Hauane roga yucino aboHeHTOB TenedoHHOM kKoMmanuu «Boctok» coctapisio 400 ThIC.
YeJIOBEK, a B KOHLE roaa ux crano 480 Teic. yenoBeK. Ha CKONbKO MPOLIEHTOB YBEIMUMUIIOCH 32
O YHUCJI0 a00OHEHTOB APTOH KOMIIAaHUU?

4. CxopocTh KaMHS (B M/C), MAJAIOIIETO C BBICOTHI /2 (B M), B MOMEHT yapa O 3€MIIF0 MOKHO

Haittn o opmyse ¥ = V28", Haiinure ckopocts (B M/C), ¢ KOTOPOH yHAPHTCS O 3EMIIO

KaMeHb, nagaroumii ¢ Beicotsl 10 M. CunTaiite, 4T0 yCKOpeHHE CBOOOIHOTrO MajJieHUsl g paBHO
9,8 m/c?.
NN

5. Haiinure 3HaueHune BoIpaKeHUs 3 .

6. CroumocTs npoe3ia B MapuIpyTHOM Takcu coctanisieT 20 py6. Kakoe Hanbombiee ynucio
M0E3/I0K MOXHO OyJeT COBEPIINTh B ’TOM MapIIpyTHOM Takcu Ha 150 py0., ecnu 1ieHa mpoesa
cHusures Ha 10%7?

7. Haitnure kopeHs ypasHenus V13 +2x=35.

8. Jlerckas ropka yKperuieHa BEPTUKAJIbHBIM CTOJIOOM, PacCIOI0KEHHBIM / z
nocepeanHe cmycka. Haiiaure BbicoTy / 3TOro cronba, eciu BbICOTa s TOPKU
paBHa 3 Merpam. OTBeT AaiiTe B METpax.

9. YcTaHOBUTE COOTBETCTBHUE MEXAY BEJIMYMHAMU M HMX BO3MOXKHBIMHM 3HAYCHUSMHU: K
KKIOMY 3JIEMEHTY IepBOro CTOi0La MOA0EpUTE COOTBETCTBYIOLIUM 3JIEMEHT W3 BTOPOIO
cTo0IA.

BEJIMYNHBI BO3MOXHBIE 3HAYEHU A
A) 00bEM BOJIBI B A30BCKOM MOPE 1) 150 M*
b) 00béMm stmuka ¢ HHCTpyMEHTaMU 2)1n
B) 00b&M rpy30BOro oTceka TpaHCIOPTHOTO caMOJIETa 3)76 n
I') 00bEM OyTBUTKH pACTUTEIBLHOTO Macia 4) 256 xm

B Tabnuie mos kaxxaoit OyKBO#, COOTBETCTBYIONICH BEIMYMHE, YKAKUTE HOMEP €€ BO3MOXKHOTO
3HA4YCHUA.

A b B I

10. U3 paiioHHOTO IIEHTpa B JAEPEBHIO €KETHEBHO XOAUT aBTOOYC. BeposATHOCTH TOTO, U4TO B
MOHEICIIBHUK B aBTOOyce OKaxkeTcs MeHbie 20 maccaxxupon, paBHa 0,94. BepostHocTs TOTO,
YTO OKaxeTcs MeHblie 15 maccaxkupos, paBHa 0,56. Haiinure BEpOATHOCTH TOTO, YTO YUCIO
naccaxxupos Oyzet ot 15 1o 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, UYTOOBI
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 xoopauHaTHOl mpsiMmoi oTMmeueHsl Touku A, B, C, uD.

V2

YHCJIO 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) A4 1) 2m—3
‘;

b) B .

B) C g j:— l

I)D N
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.

18 15
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