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BUJIbl U CPOKHU KOHTPOJIbHBIX MEPOIIPUATUI
HaMMEHOBaHHUE MOJYJIsl, UHAEKC

1eJIU, 3a/1a491 [IPEIo1aBaHMsI

(dhopMupoBanue KoMIeTeHIui B coorBercTBun ¢ DI'OC
tpeboBanuss ®I'OC K cTyeHTY O OKOHYAHUH U3YUYEHUS

KPATKHE METOJMYECKHE PEKOMEH/JALIMU
TEMATHUYECKUU ITJIAH

COJIEPXXAHUE

JIMATHOCTHKA YYEBHOI'O ITPOLIECCA
MATEPHUAJIbHO-TEXHUYECKOE OBECITIEYUEHUE
JINTEPATYPA



1. IHosicuuTeabHAA 3aNIHCKA

[Iporpamma mo Marematuke u wuHpOpMaTHKEe pa3paboTaHa Ha OCHOBE TpeOOBaHMIA
(denepasbHOrO TOCYAapCTBEHHOTO0 00pa30BaTENBHOTO CTaHIApTa CpenHero oodmiero oOpa3oBaHUS,
®I'OC CIIO u monoxxeHuit (enepalbHOW OCHOBHOHM 0011€00pa30BaTeIbHONW MPOTPAMMBI CPEIHETO
o011ero o0pa3oBaHUs C yU4ETOM IOJIy4aeMOil CrielnaaIbHOCTH.

CpoKHU n3yuyeHus

Kypc 11, cemectp 3

Bcero yacoB 1o pabouemy IiaHy 48

W3 HUX: TPYIIOBBIX (MEIKOIPYIITOBBIX ) 32
HHIWBUIYAJIbHBIX -
CaMOCTOsITeNIbHAsl yueOHast Harpy3Ka CTyJICHTa 16

Bubl M CpOKH KOHTPOJIBLHBIX MEPOIPUITUM

KoHnTponbHble paboThI: -

3a4CThI: -

HK3aMEHbIL: 3 cemecTp

HammMeHoBaHHE MOAYIS, HHICKC V‘IC6HOFO opeamMeTa

O/1.00 — O0meoOpa3oBaTe/IbHBIN y4eOHBINH LUK
OJ. 08 — MaremaTka 1 HHQOpMaTHKa

Ienu, 3aga4ym npenoiaBaHus

Menn:
Matemaruka - obecnieuenre chOpMUPOBAHHOCTH

— TPEICTaBICHUNM O CONMANBHBIX, KYJIBTYPHBIX M HUCTOPHUYECKHX (haKTOpax CTAaHOBICHUS
MaTeMaTHKU,

— JIOTUYECKOTO, aJITOPUTMUYECKOTO U MATEMATUYECKOTO MBIITUICHHS;

— yMEHUU NMPUMEHSATH MOTYUYEHHBIC 3HAHUS MIPU PEIICHUH PA3JIMYHBIX 3a/1a4;

— TMpeACTaBICHUN O MaTeMaTHKE KaK YacTH OOIIEeUYeIOBEUECKON KYJIbTYPhI, YHUBEPCATHLHOM SI3BIKE
HayKH, MO3BOJISIOIIEM OMUCHIBATh U U3Y4YaTh PEeANIbHbBIE IPOLIECCHI U SIBJICHUSI.

HNudpopmaruka — popmMupoBaHue, pa3BUTHE U MPUOOPETEHHE y 00YUarOIINXCS

— TpeACTaBiIeHUN O poir HHPOPMATHUKH W WH(POMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(MKT) B coBpeMEHHOM OOIIECTBE, IMOHMMAHHE OCHOB TMPABOBBIX AaCIEKTOB HCIIOIb30BAHMS
KOMITBIOTEPHBIX ITPOrpaMM U paboTsl B UHTEpHETE;

— yYMEHHUH OCYIIECTBIIATH MOUCK W MCTOIB30BaHue WH(POpMaIUu, HEOOX0IUMOH 17151 3P PEeKTUBHOTO
BBITIOJTHEHHS PO eCCUOHATBHBIX 3a/1ad,

— yMEHUW TNPUMEHSTh, aHAJIMU3UPOBATh, MPEOOPA3OBBIBATH WH()POPMAIIMOHHBIE MOJIETH PEATbHBIX
00BEKTOB U MPOIIECCOB, UCTIONB3Ys pu 3ToM VKT, B ToM uucie nmpu u3ydyeHuu IpyruxX JUCIUILINH;

— TI03HABaTENIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH IMyTeM OCBOCHUS U
UCIoNb30BaHus MeTonoB uHpopmatuku u cpeacts MKT npu wm3ydeHun pa3nudHbIX y4eOHBIX
MPEAMETOB;



— OIIbITa HCIIOJIb30BaHUIA I/IH(bOpMaI_H/IOHHBIX TGXHOJIOI‘I/II;'I B I/IHI[I/IBI/II[yaJIBHOf/'I 158 KOHHGKTI/IBHOﬁ
y4eOHOM W TTO3HABATEJILHOM, B TOM YHCJIE IPOSKTHOM, ACATEIHHOCTH,

— 3HAHUH DTHYECKUX aCMEeKTOB HMH(POPMAIMOHHOW JCITEIBHOCTH W MHGOPMAIIMOHHBIX
KOMMYHHUKAITUH B TJI00aTIBbHBIX CETSIX; OCO3HAHME OTBETCTBEHHOCTH JIFOJICH, BOBJICUCHHBIX B CO3/IaHHE
U MCIIOJIb30BaHNE HH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPAHEHUE U UCTIOIb30BaHNE HH(OPMAITIH;

— BiageHue WHGOPMAIMOHHOW KYJIbTYpPOH, CIHOCOOHOCTHIO aHAIM3UPOBATH M  OIICHUBATH
uH(pOpMAIIMI0 C HCIOJIb30BaHHEM HH(GOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUHA, CPEACTB
00pa3oBaTeNIbHBIX U COLUATBHBIX KOMMYHHUKALIUN

3agaun:

— CHCTEMaTH3alus CBEJCHHUI O YUCIIaX; U3YYCHHE HOBBIX BHJIOB YMCIIOBBIX BBIPAKCHHUNA U (OPMYI;
COBEPIIICHCTBOBAaHUE TMPAKTHYECKUX HABBIKOB M BBIYMCIWUTEIBLHON KYJIBTYpPHI, paCIIUPEHUE H
COBEpIIICHCTBOBAHUE alreOpandeckoro armrmapaTra, cOPMHUPOBAHHOTO B OCHOBHOHM IIKOJIE, W €r0
MIPUMEHEHHUE K PEIICHUI0 MaTEeMAaTUUYECKMX U HEMAaTeMaTHYeCKUX 3a/1a4;

— pacuMpeHue U CHCTeMaTu3alus OOLUX CBeNeHUH O (QYHKIUSAX, MOMOJHEHHE KJIacca U3y4yaeMBbIX
GYHKIUH, WUTIOCTpAHsS IIMPOTHl NMPUMEHEHHUS (YHKIUH JUIS ONMUCAHUS W W3YyYCHUsS PEalbHBIX
3aBUCHUMOCTEH;

— WU3yYEHHE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (POPMHpPOBAHHE YMEHHUS MPUMEHSATH NOTyYEHHBIC
3HAHUS I pEUICHUS TPAKTUYECKUX 3a]1a4;

— pa3BUTHE MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM
MHUpPE, COBEPIICHCTBOBAHWE HMHTC/UICKTYAIbHBIX M PEYEBBIX YMEHHUW IIyTeM oOOOTaIeHus
MaTEeMaTHYECKOTO SI3bIKa, PA3BUTHS JIOTHUYECKOTO MBIIIICHUS;

— wusydeHue paznena MuHdopmaTuka mnpeamnonaraeT OCBOEGHHUE MPEAyCMOTPEHHOIO MPOrpamMMon
TEOPETHUECKOr0 MaTepHrasia U MPUOOPETCHHE TPAKTUYECKUX HABBIKOB MCIIOIB30BaHUS MTEPCOHATBHBIX
KOMITBFOTEPOB.

TpeboBanng ®I'OC Kk CTYIEHTY IO OKOHYAHUY M3YYEHUS VUEOHOro IIpeaIMeTa

MarteMaTuka

1) BJIAICHUC METOJaMU JOKa3aTCJILCTB, AJITOpUTMaMHU PCIICHUA 3a/1a4; YMCHHC Q)OPMYHI/IpOBaTB
OmnpeaAcICHNA, aKCUOMBI U TCOPEMBI, IPUMCHATDL UX, IPOBOAUTE JOKA3aTCIBbHBIC PACCYKIACHUA B XO/1€
peliCHUs 3a4a4;

2) yMeHue OIepupoBaTh MOHATHSAMH: CTENEHb YHUCIA, JIOTapu(M 4YKCla; YMEHUE BBIOJIHATH
BBIUMCJIICHHE 3HAYCHWH U TMpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHAMH U Jorapudmamu,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATIBHBIX BRIPAXKEHUH;

3) YMCHHUC OICPUPOBATL IMOHATHAMHA: PAOUOHAIBHBIC, HWPPALUOHAJIBHBIC, I10KAa3aTCJIbHBIC,
CTCIICHHBIC, J'IOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMETPHUYCCKUEC YPAaBHCHUA U HEPABCHCTBA, UX CUCTEMBI,

4) yMeHue ONepUpoBaTh MOHATUAMHU: (YHKIMS, HenpepbiBHas (QYHKIMSA, TPOU3BOJHAS,
nepBooOpa3Has, onpeesIeHHbIM HHTErpajl; YMEHNE HaXOAUTh MPON3BOAHbBIE JIEMEHTAPHBIX (PYHKINH,
UCTONB3Yysl CIPAaBOYHbIE MaTepualbl, HCCIeNoBaThb B IMpOCTEHIIMX ciaydasx (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOJHUTh HaWOOJbLINE M HAUMEHbIIWE 3Ha4eHUs (YHKIHI; CTPOUTH TpaduKu
MHOTOYJICHOB C HCIIOJIb30BaHHEM ammapara MaTeMaTU4YecKOro aHaiu3a; MPUMEHSTh MPOU3BOAHYIO
IpY pelIeHUH 3a/1a4 Ha JIBUKEHHUE; pelaTh MPaKkTHKO-OPUEHTUPOBAHHBIE 33Jjaud Ha HauOOJbIINE U
HauMEHbIIINE 3HAYCHUS], Ha HaX0)K/IeHUE MMyTH, CKOPOCTU U YCKOPEHHS;

5) yMmeHHe oONepUpOBaTh MOHATUSMHU: palUOHANbHAs (YHKIMSA, NOKa3aTenbHas (yHKIHS,
cTeneHHass (QyHKuus, jorapudmuueckas (QyHKUHSA, TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIE



GyHKIIUM; YMEHUE CTPOUTHh IpaUKH H3yUEHHBIX (YHKIIMH, HCIOJIb30BaTh IpadUKHU MPH U3yYECHUU
IPOLIECCOB M 3aBUCUMOCTEH, IpPU PELICHUM 3a/a4 W3 JPYTrUX YYeOHBIX NPEIMETOB M 3a4ad U3
pealibHOM JKU3HU; BbIpaXKaTh GOpMYJIaMU 3aBUCUMOCTH MEXIY BEIHMUYNHAMU;

6) ymMeHHe pelaTh TEKCTOBBIE 3a/1a4l PA3HBIX TUIIOB (B TOM UMCIIE HA IPOLEHTHI, JOJIU U YacTH,
Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 3aJa4d W3 OOJIAaCTH YIpaBJICHUS
JUYHBIMH M CEMEHHBIMH (PMHAHCAMMU); COCTABISATH BBIPAKCHHS, ypaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCJIOBHIO 3aJ]au, UCCIIE0BATh MOJIYYEHHOE PEIleHUE U OLICHUBATh MPaBIONOA00HOCTh
pe3yibTaTOB;

7) yMmeHue onepupoBaTh MOHIATUSIMH: cpelHee apudmernyeckoe, MeauaHa, HauOoOJbIIee U
HaMMEHbIIIEe 3HAYCHUS, pa3Max, AMCIEPCUs, CTAaHAAPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa; yMeHue
U3BJIEKATh, HMHTEPIPETUPOBATH HHGPOpPMAIUIO, MPEACTABICHHYIO B Tabmuuax, Ha Jguarpammax,
rpaduKax, OTPaKaloIyl0 CBOWCTBA pEANIbHBIX MPOILIECCOB U SBJICHUHN; MPEACTABIATh HHPOPMALIUIO C
MOMOIIIBIO TaOJIHII U TUarpaMM; HCCIEA0BaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCIIe C TPUMEHEHUEM
rpadM4ecKuX METOJIOB U DJICKTPOHHBIX CPECTB;

8) yMeHue omnepupoBaTh MOHATHIMH: CIYYallHBIH ONBIT U CIlydailHOE COOBITHE, BEPOSTHOCTh
CIIy9aifHOTO COOBITHS; YMEHHUE BBIYUCIATH BEPOATHOCTH C MCIOJIH30BAHHEM TIpaUUECKUX METOJIOB;
NPUMEHATh (POPMYJIBI CIIOKEHUSI U YMHOXKCHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (AKThl U (POPMYIIBI
IpH PENICHUH 33J]1a4; OICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; 3HAKOMCTBO CO CIy4YaiHBIMHU
BEJIMYMHAMH; YMCHUE NMPHUBOAMTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YUCEN B NMPUPOJHBIX U
OOIIECTBCHHEIX SIBIICHUSIX;

9) ymeHue ornepupoBaTh MOHATUSMU: TOYKA, MpsMasi, MIIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHbBIN
YTOJI, CKPEIIMBAIOIINECS MPSIMbIC, MapajlyIeIbHOCTh U MEPICHIUKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
YIOJ MEXY NPSIMBIMH, YTOJ MEXY NPSIMOU U IUNIOCKOCTBIO, YTOJl MEXAY INIOCKOCTSMH, PACCTOSTHUE
OT TOYKU JIO TIJIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
MCIIONIb30BATh MPU PEUICHUH 3a/1a4y U3y4YeHHbIE (aKThl U TEOPEMBI INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3zMepsl 00BEKTOB OKPY:KAIOIIEr0 MUPA;

10) ymeHue omnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHUK, CEYEHHE MHOIOIpaHHHMKa, Kyo,
napajieNienure]], npu3Ma, Mupamuaa, Gurypa m MOBEPXHOCTh BpallleHUs, IMIIMHAP, KOHYC, IIap,
cdepa, cedeHus: GpUrypsl BpallleHUs, IUIOCKOCTh, Kacarouascs cepsl, HIUIMHIPA, KOHYyca, MJIONIAb
MOBEPXHOCTU MHUpaMHUAbI, TPU3MBI, KOHyca, LMIMHApA, IUlomanb cdepel, 00beM Kyoa,
OpSMOYTOJIBHOTO Mapaulesienuieaa, HHUpaMHIbl, NpPU3MbI, LWIMHApPA, KOHyca, Iapa; yMEHHe
n300pakaTh MHOTOTPAaHHUKHA W TIOBEPXHOCTH BpAIICHUS, MX CEYEHUS OT pPYKH, C TIOMOIIBIO
YEepPTEeXKHBIX HHCTPYMEHTOB M JJIGKTPOHHBIX CpPEACTB; YMEHHE paclo3HaBaTb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MTPABUIIHLHBIE MHOTOTPAaHHUKHY;

11) ymenue omnepupoBaThb NOHATHAMM: JBHKEHHE B IPOCTPAHCTBE, IMOJ0OHBIE (GUIYpHI B
MPOCTPAHCTBE; UCIIOJIb30BATh OTHOLICHHE IJIONIAAeH MOBEPXHOCTEW U 00EMOB MOJOOHBIX (GUTYp HpHU
pEILIEHNN 3a/]a4;

12) ymMeHue BBIYUCIATH N€OMETPUYECKHE BEIMUYUHBI (JUIMHA, YroJj, oAb, 00bEM, IUIOMIAIb
MOBEPXHOCTH ), UCTIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METO/IBI;

13) ymeHue onepupoBaTh NOHIATUSIMHU: MPSAMOYTOJIbHAS CUCTEMa KOOPIUHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPJAMHATHI BEKTOPA, CKAISIPHOE IIPOU3BEIECHUE, YTOJI MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YHCII0; HAXOJUTh C MIOMOIIBI0 H3yUYEeHHBIX (DOPMYIJT KOOPAUHATHI CEpeaHbI
OTpE3Ka, PACCTOSHUE MEXKIY ABYMs TOUYKAMY;



14) ymenue BbIOMpaTh MOAXOIAIIMN HM3yYEHHBIH METOA Ul PEIICHUs 3aJaud, Paclo3HaBaTh
MaTeMaTHueckue (akThl U MAaTEeMaTHYECKHUE MOJEIU B MPUPOJHBIX U OOIIECTBEHHBIX SBICHHSIX, B
UCKYCCTBE; yYMEHHME IPHUBOJUTH IPUMEPHl MATEMATHUYECKUX OTKPBITUM POCCUHCKOM W MHUPOBOU
MaTE€MaTU4eCKON HAyKH.

HNudopmaTnka:

1) BnazeHue nmpeaACTaBICHUSIMHI O POJIH HH(POPMAITUK U CBSI3aHHBIX C HEH MPOIIECCOB B IPUPOJE,
TeXHUKE H OOIecTBe; MNMOHATUAMH "wHpopmanua", "wHPOpManMOHHBIH mpomecc”, "cucrema',
"KOMMOHEHTbl ~ cucTeMbl", "cucremHbld 3¢ddexr”, "undopmanmonnas cucrema", "cucrema
yopapieHus'"; BlaJileHHe MeToJaMu Ioucka HHpopmanuu B ceTd VHTepHET; yMeHue KPUTHUYECKU
OLICHMBATh WH(POpPMAIHIO, TOIYYCHHYI0 M3 ceTH VIHTepHeT; yMeHue XapaKTepu30BaTh OOJbIINE
JaHHbIE, MPUBOAUTH IPUMEPHI HICTOUHHUKOB UX MOJTYYSHUs U HAIIPABJICHUS UCIIOIb30BaHUS;

2) INOHMMaHME OCHOBHBIX IPUHLMIIOB YCTPOWCTBa U (YHKIMOHHUPOBAHUS COBPEMEHHBIX
CTALlMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB; TEHJCHIMH pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIi;
BJIa/ICHUE HaBbIKaMM PabOThl C ONEPAMOHHBIMU CHUCTEMaMH U OCHOBHBIMM BHUJAMHU NPOTrPaMMHOIO
o0ecrieyeHus 1JIs pelIeHus yueOHBIX 3a/1a4 [0 BEIOPaHHOM clieruaan3auu;

3) HaMuue NPeACTaBIEHUN O KOMIIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM MHpe; 00 00X
HOPUHIUNAX pa3paboTKU U PYHKLMOHUPOBAHUS UHTEPHET-IPHIIOKEHHIA;

4) nmoHumaHue yrpo3 MH(POPMAIMOHHON O€30IIaCHOCTH, HMCIOJIb30BAaHHUE METOJ0B U CPEICTB
OPOTUBOAECHUCTBUS 3TUM yrpo3aM, coOiroieHue Mep 0e30MacHOCTH, MPeAOTBPAIIAIOINX HE3aKOHHOE
pacmpocTpaHeHHe TEepPCOHANBHBIX [aHHBIX; COONIOZCHHE TpeOOBaHWN TEXHUKH O€30MacHOCTH W
TUTMEHbl Ipu paboTe ¢ KOMIbIOTEpaMM M JIPYTMMH KOMIIOHEHTaMH IU(PPOBOIO OKPYKEHUS;
NOHMMAaHHE MPAaBOBBIX OCHOB HCIIOJIb30BAaHHSI KOMIBIOTEPHBIX Mporpamm, 06a3 JaHHBIX U paboThHI B
cetu HTEepHeET;

5) NMOHUMAHHNEC OCHOBHBIX INPUHIOUIIOB OUCKPCTU3AlIUU PA3JIMYHBIX BUJI0B I/IH(l)OpMaI_[I/II/I; YMCHUC
OMpCaACIIATh I/IH(i)OpMaHI/IOHHHﬁ 00BeM TCKCTOBBIX, Fpa(i)I/I‘IGCKI/IX M 3BYKOBBIX JAHHBIX IMPH 3aJaHHBIX
napamMeTpax IUCKPECTU3allnuu;

6) yMeHHME CTpPOUTh HEpaBHOMEpHBIE KOJbl, JOMYCKAIOUIME OJIHO3HAUYHOE JEKOJUPOBAaHUE
cooOuieHnit  (MpeUKCHbIE KOJBI); HCIOIb30BATh MNPOCTEHIINE KOJbI, KOTOpPbIE MO3BOJSIOT
0OHapy»KUBaTh U UCIIPABIIATH OIMIMOKH MPH Nepeiaye TaHHBIX;

7) BHaJeHUE TEOPETUUYECKUM alllapaToM, I03BOJIIOUIMM OCYIIECTBIATh MPEICTABICHHUE
3a/laHHOTO0 HATypaJbHOTO YHMCIIA B PA3IMYHBIX CHUCTEMAX CUYUCIIEHHUS; BBINOJHATH MPEoOpa3oBaHUs
JIOTMYECKUX BBIPAKEHUH, HUCHOJB3YsI 3aKOHBI aireOpbl JIOTUKU; ONPEAESATh KpaTdaliuii myTh BO
B3BEIIEHHOM rpade M KOJIWYECTBO MyTeH MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOIO

rpada;

8) yMeHHe YnTaTh W TIOHUMATh MPOTPAMMBI, PEATH3YIONIHE HECIOKHBIE aJTOPUTMBI 00pabOTKH
YHCJIOBBIX M TEKCTOBBIX JaHHBIX (B TOM YHCIIE MAacCHBOB M CHMBOJIBHBIX CTPOK) Ha BBIODAHHOM ISt
U3yYeHUs] YHHBEPCAIFHOM S3bIKE INporpamMMupoBaHus Beicokoro ypoBHs (Ilackams, Python, Java,
C++, C#); aHanmu3upoBaTh AITOPUTMBI C HCIIOJIB30BAaHHMEM TaOJIMIl TPACCUPOBKH; ONpEAesITh 0Oe3
UCTIOJTB30BaHUST KOMITBIOTEPA PE3YIbTATHI BHITOJHEHHUS HECIOKHBIX IPOTPAMM, BKITFOYAIOIINX ITUKJIB,
BETBJIIGHUS U NOJNPOTPaMMBI, MpPHU 3aJaHHBIX MCXOIHBIX JaHHBIX; MOAU(UIUPOBATH TOTOBBIE
poTpaMMbl ISl PEUICHHS HOBBIX 3aJad, KCIOJB30BaTh MX B CBOMX IPOrpaMMax B KauecTBe
HoJIporpaMM (mpoueayp, GyHKIui);



9) ymeHue peanu3oBaTh STalbl PELICHUs 33Ja4 Ha KOMIBIOTEpE; YMEHHUE DPEalnu30BbIBATH Ha
BBIOPAaHHOM JIJIsl M3YyYEHHS SI3bIKE MporpamMmupoBanusi Beicokoro yposus (Ilackans, Python, Java,
C++, C#) tunosble anropuT™Mbl 0OpaOOTKM 4YHCEJ, YUCIOBBIX IOCJIEIOBATEIBHOCTEH U MACCUBOB:
IPEJICTaBICHUE YUCIa B BHJAE Ha0Opa IPOCTBIX COMHOMKHUTENIEH; HAXOXKICHUE MaKCUMalbHON
(MUHUMaNBHON) LU PBI HATYPAJIBHOIO YMCIIA, 3alIMCAHHOIO B CUCTEME CUUCIIEHHUS] C OCHOBAHUEM, HE
npesbimatomuM 10; BeIYMCICHHE 00OOIIEHHBIX XapaKTEPUCTUK AJIEMEHTOB MACCHUBA WMJIM YHCIOBOMN
IIOCJIEI0BATEIBHOCTH  (CYMMBI, TPOU3BENEHHUS CpPEAHEro apu(PMETUYECKOro, MHUHMMAJIbHOIO U
MaKCHMaJIbHOIO 3JIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIONIMX 3aJaHHOMY YCIJIOBHUIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa;

10) ymeHue co3maBaTh CTPYKTYPHUPOBAaHHbIE TEKCTOBBIE JAOKYMEHTHl U JEMOHCTPALIMOHHBIE
MaTepHalbl ¢ UCHOJIb30BAHUEM BO3MOXHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEACTB U OOJauHBIX
CEpBUCOB; YMEHHE UCIIOIB30BaTh TAOJUYHbIE (PESAIHMOHHbIC) 0a3bl TaHHBIX, B YACTHOCTH, COCTABIISATh
3ampocsl B 0a3ax JaHHBIX (B TOM YHCIIE BBIYMCISIEMbIE 3aIPOCHI), BBIIOJIHATH COPTUPOBKY U IOHMCK
3anvceid B 0a3ze [aHHBIX; HANOJHATH pa3padoTaHHyr Oa3y JaHHBIX; YMEHHE HCIOJIb30BaTh
3JIEKTPOHHBIE TAOJIMIBI JIs1 aHAJIN3a, MPEACTaBICHUS U OOpaOOTKU JaHHBIX (BKJIIOYasl BBHIYMCIIEHUE
CYMMBI, CpEIHEr0 apu(METHUYEeCKOTO, HAWOONBIIET0 W HAWUMEHBIIETO0 3HAYCHUH, peIIeHUE
ypaBHEHUN);

11) ymeHue ucnonb3oBaThb KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIM AJI aHajiu3a OOBEKTOB U
IPOLIECCOB: (OPMYIUPOBATH 1I€JIb MOJCIMPOBAHMSI, BBINOIHATh aHAJIN3 PE3yJIbTaTOB, NOJYUYEHHBIX B
XOJIE MOJIEIMPOBAHUS; OLEHHUBATh aJE€KBATHOCTb MOJEIU MOACIUPYEMOMY OOBEKTY WJIHU IIPOLECCY;
HPECTaBIATh PE3YJIbTAThl MOJICIIMPOBAHUS B HATJISAHOM BHJIE;

12) ymeHne OpraHuW3OBBIBATH JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIIOJIB30BAaHUEM
pasIMYHBIX CPEACTB LUGPOBBIX TEXHOJOIMH; IOHUMAaHHWE BO3MOXHOCTEH IU(PPOBBIX CEPBHCOB
rOCY/apCTBEHHBIX YCIYTr, HUQPPOBBIX 00pa3oBaTEIbHBIX CEPBHUCOB; MOHMMAHHE BO3MOXKHOCTEH H
OTPaHUYEHUN TEXHOJOTUH MCKYCCTBEHHOTO HWHTEIUIEKTa B Pa3IUYHBIX OO0JIACTSX; HalUuue
IpeJICTaBICHUN 00 MCIIOIb30BaHUU HH(DOPMALIMOHHBIX TEXHOJIOTUHN B Pa3IMUHbIX MPO(HECCUOHATBHBIX

chepax.

2. KpaTkue MeToqu4ecKkue peKoOMeH AU
B xome ocBoeHHs conepaHHS OOpa30BaHMs yUaIIWecs OBIAAEBAIOT Pa3HOOOPA3HBIMU
crocob6amu IesITeNbHOCTH, TPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

® T[IOCTPOCHHS U WCCIENOBAaHUS MaTeMaTHYeCKMX M HWHQPOPMAIMOHBIX MOJENen s
OIMMCAHUSA 1 PCIICHHUA MMPUKIIAJHBIX 3aaa4, 3aJa4 U3 CMCKHBIX JUCHUIIINH,

® BHINIOJHEHUSI M CAMOCTOSITENIbHOTO COCTABJICHUS QITOPUTMUYECKUX MPEANUCAHUNA U
I/IHCTPYKIII/II\/'I Ha MaTEMaTUYCCKOM MAaTepuajic; BLIIOJHCHHA pPACUCTOB IMPAKTHUYCCKOI'O
XapakTepa; UCIOJb30BaHUS MATEMaTHYCCKUX (POPMYJ U CAMOCTOSTEIHHOTO COCTABJICHHUS
(dhopmys Ha OCHOBE 00O0OIIEHNUS YACTHBIX CITy4aeB U IKCIICPUMEHTA,

® CaMOCTOSITENbHON pabOThl ¢ UCTOUHMKAMH MH(OpMAIHH, 0000IICHNS U CUCTEMaTH3aIluU
MOJIy4€HHOUM MH(pOpMAaIMK, UHTETPUPOBAHUS €€ B IUYHBIN OIBIT;

® [IPOBCACHUA OO0Ka3aTCIbHBIX paCCY)K)ICHHfI, JIOTHYECKOTO0 O00OCHOBAaHUSA BBIBOJOB,
pa3iIMuUCHUA JOOKA3aHHBIX W HCEJOKa3aHHBIX YTBer(JIeHHﬁ, APTYMCHTUPOBAHHBIX U
AMOITMOHAIBHO YOEIUTEIBHBIX CYKICHHH,

® CaMOCTOSATEILHON M KOJUIEKTHUBHOM ACATCIIBHOCTHU, BKJIKOUCHHUA CBOUX PE3YJIbTATOB B
pe3yapTaThl pabOTHl TPYIIBI, COOTHECEHHE CBOETO MHEHUS C MHEHHEM JpYyTHuX
Y4aCTHHUKOB yqe6Hor0 KOJUICKTHBAa 1 MHCHHUEM aBTOPHUTCTHBIX KCTOYHUKOB.



TemaTnuyeckunii IJIAH

MaremaTuka
Ne HANMEHOBAHUE TeMbI Aynurop BHJIbI CAMOCTOSITENILHOM PaboThI CamocTosTeNbH
HBIC YaChbl ast pa60Ta
CTyACHTa

1. |AunreOpa. Pa3BuTre NOHATHS O YUCIIE 0,5 CPC ne npeagycmoTpeHa
2. |Tpuronometpusi. OCHOBHbIE OHSTHUS 0,5 CPC ne npeagycmoTpeHa -
3. |OcHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA 0,5 Pemenue 3agau no teme 0,5
4. |OyHKIUH. 0,5 Pemenne 3agau mo Teme 0,5
5. |I'paduxu QyHKITHIA. 0,5 Pemenne 3amaq mo Teme 0,5
6. |KopeHns n-oii crenenu. 0,5 Pemenue 3amayd mo teme 0,5
7. |Cremnens c pail. mokasarenem. 0,5 Pemenue 3amay mo reme 0,5
8. |J/lorapudm yucna.. 0,5 CPC ne npexycMoTpeHa -
9. |CaoiicTBa Jorapugpma 0,5 Pemenue 3a1au o teme 0,5
10. |Pemenue nppanvoHaIbHBIX ypaBHEHUI. 0,5 Pemenue 3aad no Teme 0,5
11. |HaxoxxaeHue 3HaU€HUH CTENEHEN C palluOHAILHBIMU 0,5 CPC He npeagycMoTpeHa -

MTOKA3aTeISIMH
12. |PemieHue nokasaTelbHbIX ypaBHEHUM. 0,5 Pewenue 3anau 0,5
13. |Pemenue norapuMmdecKux ypaBHEHUH. 0,5 Pewenue 3anau 0,5
14. | CBoiicTBa 3JIeMEHTAPHBIX (DYHKITHIA. 0,5 CPC ne nmpenxycMoTpeHa -
15. |ITpubnuxeHHBIC BBIYUCICHUS 0,5 CPC ne nmpexycMoTpeHa -
16. |. Pemenue npukiaaHbIX 3a1a4 0,5 Pemenne 3agau 0,5
17. |YpaBHeHUs pa3InYHOIO BUJa 0,5 Pemenne 3agau 0,5
18. |Ucnonb3oBanue rpadukoB QYHKIHMNA IPH pEIICHUH 0,5 CPC He npexycMoTpeHa -

YpaBHEHHI.
19. |\[IpousBomHast QpyHKIIH 0,5 CPC ne npeagycMmoTpeHa -
20. | Tabnuma npou3BOIHBIX 0,5 Pemenne 3agau 0,5
21. |IIpenen mocien0BaTeIbHOCTH 0,5 Pemmenne 3amau 0,5
22. |llpenen dpyukumn 0,5 CPC ne nmpexycmoTpeHa -
23. |IlepBoobpazHas 0,5 CPC ne nmpexycmoTpeHa -
24. |OnpeneneHHblil MHTErpail 0,5 Pewenue 3agau 0,5
25. [DnemeHTH KOMOUHATOPUKU. OCHOBHBIC TOHATHS 0,5 CPC He npexgycmoTpeHa -
26. |3ajaun Ha NOJCYET YKCiia pa3MellleHUH, IepecTaHOBOK, 0,5 Pemenue 3agau 0,5

coueTaHuit
27. |9nemenTsl Teopuu BepostHocTeld. COOBITHE U €ro 0,5 CPC ne mpexycMoTpeHa -

BEPOSITHOCTh
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28. |Bbiuncienue BeposiTHOCTEH 0,5 Pemenue 3agau 0,5
29. |D1meMeHThI CTaTUCTUKU. 3a1a4d MaTeMaTHIECKOM 0,5 CPC ne npeagycmoTpeHa -
CTAaTHCTHKH
30. |T'eometpus. [Ipsmble B mpocTpaHCTBE. 0,5 CPC ne npeagycMmoTpeHa -
31. {IImockocTu B MPOCTPaHCTBE 0,5 CPC =e mpemycMoTpeHa -
32. |MHoOrorpaHHHKH. 0,5 [MocTpoeHre MHOTOTPaHHUKOB 0,5
10 pa3BepTKaM
33. |Tena BpareHus. 0,5 CPC =e mpemycMoTpeHa -
34. |O06beMBI TeN BpalleHUs 0,5 CPC ne npeagycmoTpeHa -
35. |Koopaunatst 0,5 CPC ne npeagycmoTpeHa -
36. |BekTopsl B mpocTpaHCTBE 0,5 Pemenue 3anau 0,5
Bcero 18 9
Hudopmatuka
No HaUMEHOBaHHe TeMbl Aynuto BHJIBI CAMOCTOSTENIBHOH paboThI CamocrosTe
PpHBIC JIbHas
4acsl pabora
CTYyJIeHTa
OCHOBHBIE 3TaIbl Pa3BUTHS HHHOPMALOHHOTO 1 [MoaroroBka 1OKIAIOB O BUAAX 1
oOwiectBa. Buapl rymanutapHoii HHGOPMAIIMOHHOM uHhopMaLuH
1. | mesTeIbHOCTH YeJIOoBeKa
Kommslotep u ero apxurexrypa. OCHOBHBIE 1 CaMocCTosITeNbHOE TOCTPOCHHUE 1
2. | xapakrepuctuku [1K. cxemsl 11K
[Mepudepuitnbie ycrporicra. Ceru [Tk 1 CaMocTosITeNnbHOE TOCTPOCHHE 1
3. CXEM ceTeH pa3JIYHOro TUIa
BazoBoe u cucTeMHOE IPOrpaMMHOE 0OeCIICUeHIE. 1 [MonroroBka goKkIa0B 00 OTHOM 1
4. u3 tunos [10
CrnyxeOHOE ¥ MPHUKIIATHOE TPOTPaMMHOE 1 [MonroroBka mokIa0B 00 OTHOM 1
5. obecrieucHmE. u3 tunos [10
[IpaBoBBIC OCHOBHI 3amUTHI HH(pOpMAIUU. Bupych 1 AHanu3 BO3MOXXHOCTEH 0THOTO 1
6. Y aHTUBUPYCHAS 3aIIUTa W3 AaHTHBHPYCOB
Word. OcHOBHBIE IOHATHSI, IPaBUIIA U TIPHEMBI 1 [MocTpoenne kpoccBopaa Ha 1
7. paboTHI OCHOBHBIC ITOHATHS/TIPaBUIIA
Word. I[IpoekTHast esITeTHOCTD C IPUMEHEHUEM 1 OT1paboTKa HaBHIKOB, 1
WORD/ HEOOXOIUMBIX JIJISl CO3/IaHus
8. MIPOEKTA
Excel. OcHOBHbIE MOHSTHS, TPABUIIA U TIPHEMBI 1 ITocTpoenue rioccapus 1o 1
9. paboThI ocHoBHbIM noHsTHSIM EXCEL
Excel. ®opmybl ¥ uX IpUMEHEHUE 1 Pemenue 3anay c 1
WCTOJIb30BaHuEM (OPMYITBHOTO
10. anmapata EXCEL
[Ipeobpa3oBanue nHPOPMAITMOHHBIX 0OBEKTOB 1 Pemenue 3ana4 Ha 2
11. pa3IUIHbIE BO3MOXKHOCTH. peobpa3oBaHne HHPOPMAIHH
ba3bl 1aHHBIX, OCHOBHBIE BO3MOKHOCTH. 1 IToctpoenue riaoccapust o 1
12. OCHOBHBIM MOHATUSIM BJ
TenekommyHukamu. OCHOBBI niepeaadn HppoBoi 1 CPC ne npenycMoTpeHa -
13. nHdopmanum.
Internet. OcHOBHBIE MOHSTHS, IPABUJIA U TIPHEMBI 1 Pemenne 3a1a4 mo noucky 2
14. paboTHlI. nHdopmaunu B INTERNET
BCEro 14 7




3. Conep:kaHue qucuMmIHHbI

MareMaTrka B HayKe, TEXHUKE, JKOHOMHKE, HH(OPMALIMOHHBIX TEXHOJOTHIX U MPAKTUIECKOM
neqarenbHOCTH. Llenu u 3agaun n3yyeHust MaTeMaTUKH Npu ocBoeHuu crenuanbHocteid CII10.

AJII'EBPA

PasButie nonatua o uucne. llenple W panuMoHanbHbIE 4YKcaa. JlEMCTBUTEIBHBIE YHUCIA.
[Tpubnmxennsie Berurciaenus. Komruiekcubie uncna. Kopau, crenenu u jorapudmsl. KopHu u
creneHd. KopHU HaTypanbHON CTENEHM W3 4Yucia M uX cBoilcTBa. CTENEHM C palMOHAIbHBIMHU
NOoKa3aTesiMi, UX cBoiicTBa. CTeneHu C JIEHCTBUTENBHBIMM IOKa3zareiasiMu. CBONCTBA CTENEHU C
nehcTBUTENBbHBIM 1oKazareneMm. Jlorapudm. Jlorapudm uymcna. OcHOBHOe lorapupmMudecKoe
TOXAecTBO. [lecsaTnunble U HaTypaibHble Jorapugmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon
K HoBoMy ocHoBaHuto. [IpeoOpa3oBanue anreOpamueckux BblpaxkeHuil. IIpeoOpa3oBanue
paLMOHATIBHBIX, UPPALMOHAIBHBIX CTEIIEHHBIX, IOKA3aTEIbHbIX U JIOTapU(MHUUECKUX BbIPAKEHUI.

[IpakTnyeckue 3aHATUSA. ApupMeTHUYECKME JCWCTBUS HAJ YUCIAMHU, HaxOXJEHHUE
NpUOJIMKEHHBIX 3HAYCHUH BEJMYMH U MOTPEIIHOCTEeH BBIYMCICHUN (a0COIIOTHOW M OTHOCUTEIILHON),
CpPaBHEHHE 4YMCIIOBBIX BBIPAXCHUW. BBIUMCIEHME M CpaBHEHHE KOpHEW. BBINIONIHEHHE pacyeToB C
panukanamMu. Pemenune wuppanMOHAIBHBIX YypaBHeHUW. HaxoxaeHue 3HAYeHMM CTENEeHERd ¢
panuoHanbHbIMU NoKa3zarensiMu. CpaBHeHue creneHed. [IpeoOpazoBanus BbIpaKEHUM, COJEpKAINX
cTerneHU. Penienne nokaszarenbHbIX YpaBHEHUN. Pellenne npukiaHelx 3a1ad.

Haxoxxnenue 3HaueHuil jorapu¢ma 1o NpOU3BOJIBHOMY OCHOBaHMIO. Ilepexon oT ojHOro
OCHOBaHMA K Jpyromy. Beluncnenune u cpaBHeHue Jjorapudmos. JlorapudpmupoBanue u
HNOTEHIMpOBaHUE BbIpakeHUH. [IpuOnuKeHHble BBIYMCICHHMS M PELIEHHUs NPUKIATHBIX 3ajad.
Pemienue norapupmMuueckux ypaBHEHUH.

OCHOBbI TPUTTOHOMETPUUN

OcHoBHble noHsTHUs. Panumannas mepa yria. BpamarensHoe nsuxenue. CUHYC, KOCHUHYC,
TAaHI'€HC U KOTaHreHC uncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyusl TpuBeaeHus. PopMyiisl cinoxeHuss. Popmyiisl yaBoeHuss PopMyIibl MOJI0-

BUHHOTO yria. [Ipeo6pazoBaHust MPOCTEUIINX TPUTOHOMETPUUECKUX BbIpAXKEHUH

IIpeoOpa3oBanue CyMMbl TPUTOHOMETPUYECKUX (DPYHKIUI B MPOU3BECHHE U IPOM3BEACHUS B
CyMMy. BpblpakeHue TpUroHOMeTpHUECKHMX (YHKIMHA 4Yepe3 TaHTeHC IOJOBUHHOIO apryMeHTa.
TpuroHomerpuueckue ypaBHEHUs U HEpaBeHCTBA. [Ipocredimime TPpUrOHOMETPUYECKUE YpPaBHEHMS.
IIpocreiimne TPUrOHOMETPUIECKUE

HepaBeHCcTBa. OOpaTHble TpUTOHOMETpUYeckHe (QyHKIMHU. ApPKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

[IpakTrueckue 3aHsaTHA. PaguaHHbIl METOA U3MEPEHUS YIVIOB BPAIICHUS U CBA3b C IPaJyCHON
Mepoil. OCHOBHBIE  TPUTOHOMETPHUYECKHE  TOXAECTBA, (OPMYJbl  CIOXKEHMS,  YIABOCHHUS,
npeoOpa3oBaHUE CyMMBbl TPUIOHOMETpPUUYECKMX (YHKIMHA B TpOU3BEJEHHE, NpeoOpa3oBaHuE
NPOM3BEACHUST TpUrOHOMETpUyecknx (yHKMi B cymmyro Ilpocreiimme TpuUroHomerpuyeckue
ypaBHeHHsI U HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMU: ApKCHHYC, apKKOCHHYC,
ApPKTaHTEHC.

®YHKIMH, X CBOMCTBA U TPAOUKA

Oynkiuu. OOnacTh ONpene’eHus: 1 MHOKECTBO 3HAaYeHHH; rpaduk (yHKIUH, TOCTPOEHUE
rpadukoB QYHKIMA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CeoiictBa  (yHKIuu.  MOHOTOHHOCTH,  YETHOCTh,  HEYETHOCTb,  OTPAHHUYCHHOCTb,
nepuoM4YHOCTb. [IpoMexXyTKH Bo3pacTaHus M YObIBaHUS, HauOoJblllee W HaUMEHbIEe 3HAUYEHUS,
TOYKU IKCTpemyMa. ['paduueckas mHTepnperauus. lIpumepsl (hyHKIIMOHATBHBIX 3aBUCHUMOCTEH B
peabHBIX MpoLeccax U sBICHUAX. Apudpmernyeckue onepanuu HaJ GyHKuuaMu. CroxHas QyHKIUS
(xomno3unus). Ilousitie o HenpepsiBHOCTH (yHKIMU. OOpaTHble pyHKIMU. OOnacTh onpeaeneHus u
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obyacte 3HaueHuil obpatHOil PyHKImu. ['paduk oOpatHoi ¢GyHKIMHU. CTENEeHHBIE, MOKa3aTeIbHbIC,
JorapupMHUEcKue M TpUroHoMeTpudeckue ¢(yHkuuu. OOpaTHblE TPUTOHOMETPUUYECKUE (YHKLUU
Onpenenenus ¢yHkumii, ux cBoiictBa U rpaduku. IlpeoOpasoBanus rpapukos. [lapamienbHbrid
IIEPEHOC, CUMMETpPUS OTHOCUTEIBHO OCEH KOOpAMHAT M CHUMMETPUsS OTHOCUTENIBHO Hadyaja
KOOpJMHAT, CHMMETPHUs OTHOCUTENIBHO NPSAMOH Y = X, PACTSYKEHUE U CKATHE BJIOJIb OCEN KOOPIMHAT.

IIpaktnueckue 3aHsaTus. IIpumepsl 3aBUCHMOCTEH MEXKIy IEPEMEHHBIMM B pealbHBIX
nporeccax M3 CMeXHbIX AucuuiuiH. Omnpenenenue ¢yHkuuid. IlocTpoeHune u uteHue rpaduKoB
¢bynkumii. MccnenoBanue ¢ynkuuu. CBOWCTBA JWHEWHOW, KBaJAPATUYHOM, KYCOYHO-JTMHEWHOW M
IpoOHO-IIMHEeWHOU GyHKImMiA. HempeppiBHbIe W nepuoandeckue (GyHkiuu. CBoicTBa U rpaduku
CHHyCa, KOCHMHYyCa, TaHreHca M KoTaHreHca. OOparHble (QyHKUMM M uX Trpapuku. OOpaTHbIe
Tpuronomerpuyeckue (ynkiuu. [IpeoGpazoBanus rpaduka ¢ynkuuu. ['apmoHndeckue KoinedaHusl.
[Mpuknagnaeie 3amaun.llokazarenbHbie, JorapuMUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHUS W
HEPaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenosarenbHocTu. CrocoObl 3aJjaHUs M CBOMCTBA YMCIOBBIX I10CJIEAOBATENBHOCTEH.
[TonsiTe o mpenene nociaenoBarenbHOCTH. CyIIECTBOBAHHME IPEJEIa MOHOTOHHOM OIpPaHUYEHHOMN
nocienosarenbHocTd.  CyMMupoBaHMe — ocienoBaTeldbHOCTeH.  beckoHeyHo — yObiBaromias
reomerpuueckas nporpeccust u ee cymma. [Ipoussognas. Ilonstue o mpousBoaHOM ¢GyHKuUMH, ee
F€OMETpPUUECKUA U  (U3MUECKUH CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky (QyHKUMH.
[Tpou3BoHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHNUS, YacTHbIE. [[pON3BOHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkumidi. [lpumeHeHne NPOU3BOMHON K HCCIACAOBAHHIO (PYHKUMA M TOCTPOCHUIO Tpa(HUKOB.
[Tpou3BoHBEIE 00paTHOW (PYHKIMK M KOMIO3HINU YHKIKH. [IprMepsl HCTIOIb30BaHuUs POU3BOIHOM
JUISL HaxOXAEHMs HaWIydlllero pelieHus B MpHUKIaJHbIX 3ajadax. Bropas mnpousBojHas, ee
reoMeTpruuecKuil 1 pusndeckuii cMbici. HaxoxaeHue CKopocTH s poliecca, 3aJaHHOTO (opMyIIoit
u rpadpukoM. [lepBooOpa3nas u unrerpai. IlpumeHeHne onpeaeaeHHOro HHTerpaia i HaX0xXJICHHs
IIoImaau KpuBoJuHeHHON Tpaneunu. Popmyna Herotona—IJlel6uuna. [IpuMepsl npuMeHEeHUs
UHTErpaia B GU3MKE U TEOMETPHUH.

[IpakTnueckue 3aHaTus. YnciaoBasi mOCIEI0BATENbHOCTh, CIOCOOBI €€ 3a/1aHUs, BBIYMCIICHUS
WwIeHOB  mocnenoBarenbHocTU.  [lpenen  mocnmepoBarenbHocTH.  beckoHewHo — yObIBaromias
reoMerpuueckass mnporpeccus. [Ipom3BoaHas: MEXaHMYECKUA W TEOMETPUYECKUU  CMBICHT
IIPOM3BOJHON. YpaBHEHUE KacaTeabHOU B obmmeM Buze. [lpasuna u popmynsl nuddepeHupoBanus,
TabauIla MPOU3BOAHBIX dJJEMEHTapHbIX ¢GyHkuMid. HccnenoBaHue ¢GyHKIMH € TIOMOLIBIO
npou3BoaHONW. HaxoaeHune HanOONbIIEro, HaMMEHBIIETO0 3HAYEHUS M SKCTPEMANIbHBIX 3HAUYEHH
¢ynkuuu. Materpan u nepooOpasnas. Teopema Heiorona—IJleiiOnuna. [IpuMmenenne uHTerpana kK
BBIYUCIICHUIO (PU3UUECKUX BEIUYHMH U TUIOIIAIEH.

YPABHEHUA 1 HEPABEHCTBA

VYpaBHeHHsI W cuUCTeMbl ypaBHeHUH. PanmoHanbHble, MppalMOHAIbHbBIE, MOKAa3aTEeNbHbIE U
TPUTOHOMETPUYECKHE YPaBHEHHUS U CHUCTEMBbl. PaBHOCMIBHOCTh ypaBHEHUI, HEPAaBEHCTB, CHCTEM.
OcHoBHbBIE TIpUEMBI MX peuleHHs (pa3lioKeHWe Ha MHOMKUTENH, BBEJACHHE HOBBIX HEH3BECTHBIX,
NOJCTaHOBKa, rpaduueckuif  meron). HepaBenctBa.  PaunmoHanbHble,  UppalnMOHAJIbHBIE,
[OKa3aTeNbHblE M TPUTOHOMETPUYECKHE HepaBeHCTBA. (OCHOBHBIE IIPHUEMBI MX PELICHUS.
Hcnonb3oBanue CBOWCTB U rpaukoB (YHKUMI MpU peIIeHUH ypaBHEHUH M HepaBeHCTB. Metoa
UHTEepBaIOB. M300pa’keHHMe Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA pEIIEHUH ypaBHEHUHA H
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.
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IIpuknanseie 3anaun. [IlpumeHeHre MaTeMaTHYECKUX METOIOB AJIS PEILEHUS COAEPKATEIIBHBIX
3ajjady U3 PA3IMYHBIX OOJacTell HayKu W NpakTUKH. MHTepmnperauus pesyibTara, ydyeT peajbHbIX
OTpAaHUYECHUU.

[Ipaktuyeckue 3anatusi. Kopuu ypaBHenwii. PaBHOCHMIBHOCTE ypaBHeHui. [IpeoOGpazoBanue
ypaBHeHUH. OCHOBHBIE IIPUEMBI pelIeHUs ypaBHEeHU. Pemenue cuctem ypaBHeHuil. Mcnonp3oBanue
CBOWCTB ¥ rpauKoB (PYHKUMH U PEICHUS YPAaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEH

OneMeHTbl KOMOMHATOPUKU. OCHOBHBIE OHATHS KOMOMHATOPUKH. 3a7aul Ha MOJACYET Yuciia
pa3sMelleHHH, IepecTaHOBOK, coueTaHui. Pemenue 3agau Ha nepebop BapuanTtoB. Popmysna GMHOMa
HrroTona. CpoiicTBa OMHOMUHANBHBIX KO3 dunueHToB. Tpeyroapuuk Ilackais. DaeMeHTh Teopuu
BepossTHOCTEH. COOBITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE U YMHOXKEHUE BeposiTHOCTEH. [lonaTue o
HE3aBUCUMOCTH COOBITHM. JIMCKpeTHas cilydaiiHas BEIMYMHA, 3aKOH €€ pacupeneneHus. YucioBble
XapaKTePUCTUKHU JTUCKPETHOU CITydailHOM BenWYHHEI. [ToHITHE 0 3aKOHE OOJIBIIUX YHCE. DIEMEHTHI
MaTeMaTUYeCKON CTaTUCTUKM IPEJICTaBICHME JaHHBIX (TaOMULbl, JUarpaMMmbl, rpapuku),
reHepajbHas COBOKYIIHOCTb, BBIOOpKa, cpeiaHee apudmernueckoe, Meauana. [lonstue o 3amadax
MaTEMaTUYECKON CTAaTUCTUKU. PelneHne NpakTUYeCKUX 3alad ¢ NPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.

[Ipaktnyeckue 3anstus. Mcropus pa3BuTHs KOMOMHATOPUKH, TEOPUU BEPOSATHOCTEH H
CTaTUCTHKHM W WX pPOJb B Pa3MYHBIX cdepax dYemoBeuecKorW KuU3HeAeaTenbHOCTH. [IpaBuia
KoMOMHATOpUKH. Pemenne KoOMOMHATOPHBIX 3a1a4. Pa3merenusi, coueTanus u nepectaHoBku. buaom
Herorona u tpeyronpnuk I[lackans. [puknanasie 3agaun. Knaccuueckoe ornpeneneHue BEpOATHOCTH,
CBOICTBa BEPOSITHOCTEW, TEOpEMA O CYMME BEPOSITHOCTEN. Bbruncienue BepostHocTel. [Ipuknannbie
3anaun. [Ipencrasienne yncnoBeIX JaHHBIX. [[pukiagHele 3axa4n.

I'EOMETPUA

[Ipsmble M IUIOCKOCTH B TPOCTpaHCTBE. B3anMMHOE pacrnojoXeHue MABYX MpsIMBIX B
npoctpancTBe.  IlapamnenpHocTh  mpssMOM M IUIOCKOCTH.  [lapaiienbHOCTH — IIIOCKOCTEH.
[TepieHAUKYISIPHOCTD MIPSIMON U IUIOCKOCTHU. [lepnenauKysap U HaKJIOHHAsA. YTOJ MEXIY NMPSIMON U
IUIOCKOCTBIO. JIByrpaHHBIM yros. Yroia MexAy IUIOCKOCTAMHU. IlepneHaukyiaspHOCTh JBYX
iockocTeil. ['eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: NAPAJUIETbHBIM IEPEHOC, CUMMETPHS
OTHOCHUTENIBHO IUIOCKOCTU. llapamnensHoe mpoektupoBanue. [lmomans OpTOrOHANTBHOM IPOEKIMH.
N300paxeHne MOpoCTpaHCTBEHHBIX  ¢uryp. MHororpanHuku. Bepmmubl, pebpa, rpaHu
MHOrorpaHHuka. Pa3zBepTka. MHororpanssie yriel. Belmyknsle MHOrorpanHuku. Teopema Oiinepa.
[Tpusma. Ilpssimas u HakimoHHas mpusMma. [IpaBunbHas npusMma. [lapamnenenunen. Ky6. Iupammuna.
[TpaBunbHasg nupamuaa. YcedenHas nupamuja. Tetpasrap. CuMMeTpuu B KyOe, B mapajiesienunesie, B
npusme U nupampzge. CeueHus KyOa, mpusmbl M nupamuabl. llpeacraBieHune o NpaBUIBHBIX
MHOTOTpaHHHUKax (TeTpadjape, KyOe, OKTadzpe, MOAeKadaApe W HKocadape). Tema M MOBEPXHOCTH
BpameHusi. lunmuanp m koHyc. YceueHHbli koHyc. OCHOBaHHE, BBICOTa, OOKOBas IMOBEPXHOCTH,
oOpa3yromiasi, pa3BepTka. OceBble ceueHHs U ceueHus, napauienbHbie ocHoBanuto. Llap u cdepa, nx
ceuenusa. KacarenbHas muiockocTh K cdepe. M3mepenuss B reomerpun. O0beM M €ro H3MeEpeHHUE.
WnrterpanbHas ¢opmyna obbema. Popmynsl o0beMa KyOa, NMPsSMOYToJbHOTO Mapasiesienunesa,
npu3Mbl, UIUHIpa. Popmynsl o0bemMa nmupamMuasl U KoHyca. PopMyIibl IUIOMIAN MOBEPXHOCTEH
IIMHApa U KoHyca. @opmynbl oObema mapa u ruomanan cdepsl. Ilogobue Tten. OTHOIIEHUS
Iomaae moBepxHocTed M 00beMOB MonoOHBIX Ted. KoopaunaTsl M BekTOpbl. IIpsMoyronpHas
(exapToBa) cUCTeMa KOOpPAMHAT B MpOCTpaHCTBe. DOpMyna pacCTOSIHUS MEXKIY JABYMS TOUKaMH.
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VYpaBHeHust cdepbl, MIOCKOCTH U TpsiMoil. BekTopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOPOB. YMHOXXECHHME BEKTOpa Ha 4ncio. Pa3noxkeHne BEKTOpa 110 HAIIPaBJICHUAM. YTOJ
Mexay JIByms Bektopamu. IIpoexums Bexkropa Ha ocb. Koopaunatel BekTopa. CkansipHOe
IIPOU3BE/IEHNE BEKTOPOB. Vcrnonap30BaHuEe KOOPAMHAT U BEKTOPOB IIPU PEIICHUH MAaTEMaTHUYECKUX U
IIPUKJIAIHBIX 3a/1ay.

IIpaktnueckue 3aHaTHs. lIpU3HaKM B3aMMHOIO pACHONIOKEHUS MPAMBIX. YTOI MEXIY
npsMbIMU. B3anMmHOe pacrosnoxeHue NpsAMBIX W IUIOCKOCTeH. IlepneHaumKynsp M HakJIOHHas K
IUIOCKOCTH. YTOJI MEXIY NPSAMON M INIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAaCIOJIOKEHUU INPSAMOU U
IUIOCKOCTH. Teopema O Tpex mNepneHAMKyisapax. I[Ipu3Haku M CBOWCTBA NapajUICIBHBIX U
NEPIEHIUKYJIAPHBIX IUIOCKOCTEH. PaccTosHMe OT TOYKM O IUIOCKOCTH, OT NPSIMOM IO IJIOCKOCTH,
paccTosiHuEe MEXy IUIOCKOCTSAMM, MEXAY CKPEIIMBAIOIIMMHUCA MPSAMBIMU, MEXAY IPOU3BOJIbHBIMU
¢urypamu B NpoCTPaHCTBE.

[TapannensHO€ NPOEKTUPOBAHME KM €ro CBOMCTBA. Teopema O IUIOMIAAM OPTOTOHAIBHOM
NPOEKIIMA MHOTOYTOJbHHUKA. B3aMHOE pacnosoKeHne MpOCTPaHCTBEHHBIX (uUryp. Pasnuunbie BUIbI
MHOrorpaHHukoB. Vx u3o0paxenus. CeueHus, pa3BepTKU MHOrorpaHHuKoB. [11ommans noBepxHocTy.
Bunel cummerpuii B npocrpanctBe. CUMMETpUs Tell BpallleHWs W MHOIOIPaHHUKOB. Bwlumciienue
wiomaaed u obdbemoB. Bekrtopsl. JlelicTBUS ¢ BekTopamu. JlekaproBa cUcCTeMa KOOpPAMHAT B
IPOCTPaHCTBE. Y paBHEHHE OKPYKHOCTH, Cepbl, MI0CKOCTU. PaccTosiHre Mex 1ty Toukamu. JlefcTBust
C BEKTOpaMH, 3aJaHHbIMM KoopauHaTamu. CKalnsipHOe MNpPOU3BEICHHE BEKTOpPOB. BekropHoe
ypaBHEHUE IMPAMOM H IUIOCKOCTH. lcronb3oBaHHE BEKTOPOB IIPU  JI0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

NHOOPMATUKA

Ponbp uHpOpMANIMOHHON NEATENHHOCTH B COBPEMEHHOM OOIIECTBE, €r0 3KOHOMHYECKOM,
COLIMAJIBHOM, KYyJIBTYpHOHM, oOpa3oBarenbHON cdepax. 3HaueHMe HMHGOPMATUKH IPH OCBOECHUM
cnenuansHocten CIIO.

1. UnpopmaninoHHas AeATeIbHOCTh YeJI0BeKa

1.1. OcHOBHBIE 3Tanbl pa3BUTHs HH(HOPMAILIMOHHOTO O0IECTBA. JTalbl Pa3BUTUS TEXHUUECKUX
CPEICTB M MHPOPMAIIMOHHBIX pecypcoB. MIHpopMamoHHbIe pecypchl o01IecTBa.

1.2. Bunel rymaHuTapHOM MH(POPMAIMOHHON JESITENbHOCTH YEJIOBEKa C HCIOJIb30BAHHEM
TEXHUYECKUX CpEACTB U HMH(POPMAIMOHHBIX pPECYpcoB (B COOTBETCTBUM C HaIlpaBICHHUEM
npodeccuoHanpHOM  nesTenbHOCTH).  CTOMMOCTHBIE — XapaKTePUCTHKH  MHGPOPMAIMOHHOMN
JESATEIIBHOCTH.

[Ipaktnyeckue 3aHatus. OOpa3oBaTenbHble HHPOPMALMOHHBIE pecypchl. Pabota ¢
IporpaMMHBIM oOecriedyeHreM. MHCTamsus MOporpaMMHOTo obecredueHus: (B COOTBETCTBUHU C
HarpaBJIeHHuEM MPO(HeCCHOHAIBHON JAeSITEIbHOCTH), €r0 HCIIOJIb30BaHHE U OOHOBJICHUE.

1.3. [IpaBoBBIe HOPMBI, OTHOCSIIKECS K HH(POPMAIUH, [TPaBOHAPYILIEHUS B HH()OPMAIIMOHHOM
cdepe, Mepbl UX NpeaynpexaeHus. JIuneH3noHHsle U CBOOOIHO paclpocTpaHsieMble MPOrpaMMHbIE
npoAykThl. OpraHuszanusi OOHOBJIEHHS NPOrpPaMMHOTO OOECIEYeHHs] C HCIOJIb30BAHUEM CETH
Nurtepner.

2. Nadopmanus 1 uHGOpMAIIMOHHBIE POLIECCHI

2.1. Tloaxoapl K MOHATHSAM HH(poOpMamuu U ee u3MepeHuto. VHpopmanroHHbIE OOBEKTHI
Pa3IMYHBIX BHJIOB. YHHUBEPCAIBHOCTh TUCKPETHOrO (LM(PPOBOro) MpeAcTaBIeHUs WHPOpPMAaIUU.
HuckperHoe (unppoBoe) NpeACTaBICHWE TEKCTOBOM, TIpaduuecKoil, 3BYKOBOW HHpoOpMaLuud U
BugeonHpopmanuu. [lpuHuunel  oOpaboTku  uHGOpPMALMKM TpU  TOMOILIM  KOMIIBIOTEpa.
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Apudmernueckne U JIOTUYECKHE OCHOBBI PabOThl KoMIlbioTepa. KoMmploTep Kak HCIOJIHUTENb
komas[. [IporpamMmHbIil npuHIKI pabOThl KOMIIbIOTEpa. KOMITBIOTEpHBIE MOJEIH.

IIpaxkTrueckue 3auatus. [IpuMepsl KOMIBIOTEPHBIX MOJENIEH Pa3JIMYHBIX IIPOLIECCOB.

[IpoBenenue ncciaen0BaHus Ha OCHOBE UCIIOIb30BaHUS TOTOBOM KOMIIBIOTEPHON MOJEIIH.

2.2. OcHOBHBIC WH(OPMAIMOHHBIE TPOIECCHl M UX pPeaH3aIls ¢ MOMOIIBI0 KOMITBIOTEPOB:
XpaHeHHe, TMOUCK M meperada uHpopMaruu. XpaHeHHEe HWH(POPMAIMOHHBIX OOBEKTOB Pa3ITHUYHBIX
BUJOB Ha pasHbIX LMQpoBbIX HocuTensx. OnpeneneHue o0O0BEMOB pa3IMUYHBIX HOCUTENEH
uHpopmanuu. ApxuB HHGOPMAIIHH.

IIpaktnueckue 3anaTus.Dail Kak eQUHMLIA XpaHEHUs HUHPOPMALMU HAa KOMIIBIOTEpE.
ATpuOyThl (haiisa u ero oobeM. Yuetr 00beMOB (haiijIoB MpU UX XpaHEHUH, TIepeIaye.

3. CpenctBa nH)OPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOIOTHIA

3.1. Apxurekrypa KoMmiboTepoB. OCHOBHBIE XapaKTEPUCTHKH KOMIBbIOTEpOB. MHOTOOOpasue
KOMIIBIOTEPOB. MHorooOpa3ue BHEIIHUX YCTPOMCTB, IOJAKIIOYAEMBIX K KOMIIbIOTEpY. Bumbl
IPOTPAMMHOTO 00eCIIeueHHS] KOMITBIOTEPOB.

[IpakTryeckue 3anaTus. [IpuMepsl KOMIIJIEKTallUd KOMITBIOTEPHOTO 0OecleYeHUs] BHEIIHUMHU
YCTPOMCTBAMM U  CIIELUMAIM3UPOBAHHBIM IPOrpaMMHBIM oObOecriedueHueM pabodero wmecra B
COOTBETCTBUM C IENSIMH €ro MCIOJIb30BAaHUS JJs PA3JIMYHBIX HaNpaBlICHUH T'yMaHUTApHOM
nesrenbHocTH. OnepanonHas cucreMa. ['paduyeckuii uHTEpdeiic noap30BaTeNs.

3.2. OObenMHEHNE KOMITBIOTEPOB B JIOKAIBbHYIO ceTh. Opranu3anus paboThI MMOJIb30BaTENCH B
JIOKQJIbHBIX KOMIIBIOTEPHBIX CETSX.

[IpakTuueckoe 3ansTHe. lIpakThka paboOTHI MMOJIb30BATENEH B JIOKAIBHBIX KOMIIBIOTEPHBIX
CeTsAX B 00IIEM JUCKOBOM IPOCTPAHCTBE.

3.3. besomacHOCTh, TWUTHEHA, JPrOHOMHKA, pecypcocOepekeHue. 3amura WH)OpMaIuu,
AHTUBMPYCHAs 3allUTA.

[IpakTuyeckue 3aHATHSA. OKCIUTyaTallUOHHbIE TpPeOOBaHUS K KOMIIBIOTEPHOMY pabouemy
mecty. [IpodunakTuueckue 1 aHTUBUPYCHbIE MEPOIPUATHUS Ui KOMIBIOTEPHOIO pabodyero mMecra B
COOTBETCTBUH C €r0 KOMIUIEKTaLMeH /U1 IpodecCHOHAIbHOM 1€ TeNbHOCTH.

4. TexHONOTHH CO3JaHus U NpeoOpa3oBaHMs HHPOPMALIMOHHBIX OOBEKTOB

4.1. Tlonsitue 00 wWH(DOPMAIMOHHBIX CHCTEMax M aBTOMATH3alMd HH(POPMAIMOHHBIX
IIPOLIECCOB.

4.1.1. BO3MOXHOCTH HAaCTOJBHBIX U3JATEIBCKUX CUCTEM: CO3/IaHUE, OPTaHU3alMsl 1 OCHOBHbBIE
crocoObl mpeobpa3zoBaHus (BEPCTKU) TEKCTA.

ITpaktnyeckue 3ansTHs. Co31aHUE KOMIBIOTEPHBIX MyOIMKALMH HAa OCHOBE MCIIOJIB30BaHMS
TOTOBBIX 1IA0JOHOB ([UIS BBINOJIHEHUS YYEOHBIX 3aJaHUM M3 pa3IMYHBIX MPEAMETHBIX 00JsacTei).
Hcnonb3oBanue cucteM MpoBepku opdorpaduu u rpamMmaTuku. [umeprekcToBoe NpeacTaBieHUE
uH(pOpMaLIUH.

4.1.2. Bo3MOXHOCTH AMHAMUYECKUX (IJIEKTPOHHBIX) Tabmuu. Martematuuyeckas oOpaboTka
YHCIIOBBIX JaHHBIX, Tpadudeckas 00paboTKa CTaTUCTUYECKUX TaOIuIL.

[IpakTnueckue 3aHstusa lcnonb3oBaHHWE Pa3MUYHBIX  BO3MOXXHOCTEH — TUHAMHUYECKHX
(37EKTPOHHBIX ) TAOJHIL JUIsl BBIOJIHEHHS YU€OHbBIX 3aaHUN U3 pPa3HBIX MPEIMETHBIX 001acTeH.

4.1.3. IlpencraBnenue 06 oprann3anuu 0a3 JaHHBIX U CUCTeMax yrnpasieHus uMu. CTpykTypa
JAHHBIX W CHUCTEMa 3allpOCOB Ha MpHMepax 0a3 AAHHBIX PA3TUYHOTO HA3HAYCHUS: FOPUANYECKHX,
OMOIMOTEYHBIX, COLTUANIBHBIX, KaJJPOBBIX U JIP.

4.1.4. IlpencraBieHue O MPOTPaMMHBIX CpeJaxX KOMIIBIOTEPHOW rpaduku, NMpe3eHTalusx H
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MYJIbTUMEIUHHBIX Cpeax.

HpaKTI/I‘leCKI/Ie 3aHATHA .3HAaKOMCTBO C OJICKTPOHHBIMU THUICPTEKCTOBBIMH KHHI'aMH,

AJIEKTPOHHBIMU YUCOHUKAMHU U KYPHATAMHU.
5. TesrlekOMMYHHUKAaLIMOHHBIE TEXHOJIOTUU

5.1. IlpencraBieHuss 0 TEXHUYECKUX M IIPOIPaMMHBIX CpPEACTBAX TEIEKOMMYHUKAIIMOHHBIX
texnosoruii. Untepuer-rexnonorun. [lepenaua nadopmanum Mexay Komibeiorepamu. [IpoBoanas u

6eCHpOBO,I[Haﬂ CBA3b.

4. JAmnarnocTuka yueOHOro nmpoiecca

KoHnTposs ¥ OLIEHKA Pe3yJIbTaTOB OCBOCHMS YyU€OHOH IMCIMIIIIMHBI OCYLECTBISETCA MIPEroiaBaTesieM B
nporecce MPOBENCHUS NPAKTUYECKUX 3aHATHH W Ja00paTOpHBIX paldoT, TECTUPOBAHUS, a TaKXKe

BBIITIOJIHCHU A O6y‘I3,IOHIHMHCSI HHIUWBHUIYaJIbHBIX 33,I[21HI/II>1, IIPOCKTOB, I/ICCHGILOBaHI/Iﬁ.

Hpe[lMeTHbIe PE3YJIbTATHI 0CBOCHUSA

(DOI)MI)I H METOAbI
KOHTPOJA U OCHKHA

MaTeMaTHKa

BJIaJICHUE METOJIaMH JOKA3aTeNIbCTB, AJITOPUTMAaMH PEIICHUS 3a7a4; YMEHUE
(dbopMynHupoBaTh ONpPEENICHNs, aKCHOMBI X TEOPEMBI, IPUMEHSThH UX, IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKIEHUS B X0JI€ PELIEHNUS 3a/1a4

penieHue 3ajau,
BBITTOJTHEHHE
MPAKTHYECKUX
3aJJaHuM

YMCHHUE ONICPUPOBATH MOHATUAMU

pelieHue 3aaad,
BBITIOJTHEHHE
MPAKTUYECKUX
3aJJaHuN

YMEHHUE peIIaTh TEKCTOBBIC 3a4a41 PA3HBIX TUIIOB (B TOM YHCJIC Ha ITPOLCHTEI,
JOJN M 94aCTH, Ha JIBHXCHHUC, pa60Ty, CTOMMOCTBH TOBApPOB U YCJIYT, HAJIOTHU, 3a1a4n
n3 obnactu YHpaBJICHUA JUYHBIMU U CEeMEHHBIMU (I)HHchaMI/I); COCTaBJIATH
BBIPA’XXCHHS, YPABHCHUA, HCPABCHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3a/1a4H,
HCCJICA0BATh IMMOJTYUYCHHOC PCIICHUC U OLICHUBATH HpaBJIOHOILOGHOCTB PE3YJIbTAaTOB

peleHue 3a1ad,
BBLIMTOJTHEHHE
MPAKTHYECKUX
3aIaHUI

YMEHHUE BBIUUCIIATh TEOMETPHUUECKIE BEIUIMHBI (JUIMHA, IO, IUIOIaAb, 00beM,
TUTOIA/Ib IOBEPXHOCTH ), UCTIONB3YS H3y4YeHHbIE (POPMYITBI M METOBI

pelnieHue 3a1ad,
BBLIMTOJTHEHHE
MPAKTUIECKUX
3a1aHUI

yMEHHE BHIOMpATh MOAXOAIMINN N3yUYeHHBIA METO I PEelIeHus 3a/1a4H,
pacro3HaBaTh MaTeMaTu4ecKue (hakThl 1 MaTeMaTHUECKHE MOJIEIH B IPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUI POCCUICKON U MUPOBOM MATEMATHYECKON HAYKU

pelenue 3aaady,
BBITIOJTHEHHE
MPaKTUYECKUX
3aJaHni

uHopmMaTuKa

BJIaJICHHUE TIPEICTABICHUAMH O POJIM MHPOPMAIIMH U CBA3aHHBIX C HEH MPOLIECCOB B
NpUpoJie, TEXHUKE 1 00IIECTBE; MOHATHIMH "WHPOpManus”, "HHGOPMAIIMOHHBIH

nn

nporecc", "cucrema”, "KOMIOHEHTHI cucTeMBbl", ""cucTeMHbIN 3 dekT",
"uHQopManroHHas cucrtema", ""cucTeMa ynpasieHus'"; BIaJeHue METOJaM1 TIOUCKa
uHpopMaIuu B cetu MIHTepHET; yMeHNe KPUTHIECKH OIICHUBATh HHPOPMAIIHUIO,
MOJYYEHHYIO U3 ceTH MHTepHeT; yMeHHe XapaKTepru30BaTh OONbIINE JaHHbIE,

IMPUBOAUTD MPUMEPHLI UCTOYHUKOB UX IOJYUCHHUA U HAIIPpaBJICHUA UCIIOJIL30BAHUA

peuienue 3anay,
BBITIOJTHCHUEC
MPAKTUYECKHUX
3aTaHAH

MOHUMaHNE OCHOBHBIX MPUHIIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHUS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOMJILHBIX KOMITBIOTEPOB; TEHACHLIUI Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHI; BIIaJIeHNE HaBBIKaMH PaOOTHI C OMepaIllMOHHBIMU

PEICHUC 3a1a4,
BBIIIOJTHCHUEC
IMPAKTHYCCKUX
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CUCTCMaMU U OCHOBHBIMHU BUJIaMH ITPOTrPaAMMHOI'O obecneueHus AJ1d pCIICHUA
y‘le6HI)IX 3aJa4 110 BbI6paHHOI71 cricnyaim3alu

3aJlaHUN

HaJIMYMe TIPEICTABICHUI O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM
MUpe; 00 00mKX MpUHIHNAX Pa3paboTKu U PyHKIMOHUPOBAHHS HHTEPHET-
MPUII0KEHU N

perieHue 3aa9,
BBIINOJIHCHHE
MMPAKTHIECKHUX
3aJlaHuH

MOHUMaHHUE Yyrpo3 HHPOPMAIIOHHOM 6€30MaCHOCTH, HCIIOIb30BaHIE METOJIOB U
CPEZICTB MPOTUBOCHCTBYSI ATUM yTpo3aM, COOII0IeHHEe Mep O€30MacHOCTH,
NpeOTBPAIIAIONINX HE3aKOHHOE PAacpOCTpaHeHHE TEPCOHAbHBIX JaHHBIX;
coOmoeHre TpeOoBaHUI TEXHUKH 0€30MaCHOCTH M THT'HEHBI IpU paboTe ¢
KOMITBIOTEPAaMH ¥ IPYTUMHU KOMIIOHEHTaMHU IA(PPOBOTO OKPY>KEHHS; IOHNMaHUE
MPaBOBBIX OCHOB UCIOJIb30BaHUsI KOMITBIOTEPHBIX TPOrpaMM, 0a3 NaHHBIX U
pabots B cetn lHTEpHET

pelienue 3aay,
BBITIOJTHECHHE
MPaKTUYECKHUX
3aJJaHui

MTOHMMAaHWE OCHOBHBIX IPHUHLUIIOB TUCKPETH3ALNH PA3INIHBIX BUIOB
WHQOPMAIUK; yMEHUE OTPEeIIATh HHPOPMAIIMOHHBIA 00BEM TEKCTOBBIX,
rpauuecKuX 1 3BYKOBBIX JAHHBIX IIPH 33JaHHBIX ApaMeTpax JUCKPETH3ALUU

pelieHue 3aaad,
BBITIIOJTHCHUEC
MPAKTHYECKUX
3aJIlaHuM

YMEHHUE CTPOUTH HEPABHOMEPHBIE KOMBI, JOMYCKAIOIINE OAHO3HAYHOE
JIEKOAUPOBaHKE cOOOMIeHNH (TIpeUKCHBIE KOBI); HCIIOIB30BaTh MPOCTEHIIIIE
KOABbI, KOTOPLIC ITO3BOJIAIOT O6Hapy)KI/IBaTI) " UCIIPABJIATH OH_II/I6KI/I Ipu nepeaaduc
JTAHHBIX

pelieHue 3aaad,
BBITIOJTHEHHE
MPAKTUYECKUX
3aJJaHuN

BIIaJICHUE TEOPETUUECKUM alIaPaTOM, II03BOJSAIOIINUM OCYILIECTBIATh
IIPEACTABIICHUE 3aJaHHOTO HATYpPaJIbHOI'O YUCIA B PA3JIMYHBIX CUCTEMAX
CYUHCJICHUSI; BBIIOJIHATH IPE0OPa30BaHM JIOTHUECKUX BBIPAKCHUH, HCIIOIb3YS
3aKOHBI aNreOphl JIOTUKH; ONPEACISITh KpaTyalIlui MmyTh BO B3BEIICHHOM Tpade u
KOJIMYECTBO MyTeH MEKy BepIIMHAMU OPHEHTHPOBAHHOTO alMKIMYECKOTO Ipada

pelieHue 3aaad,
BBIIIOJTHCHUEC
MPAKTHYECKUX
3aIaHHI

YMEHHE YUTATh U TOHUMATH MPOTPAMMBI, PEATU3YIOIINE HECIOKHBIE aTTOPUTMBI
00pabOTKM YHUCITOBBIX M TEKCTOBBIX JTAHHBIX

pelnieHue 3a1ad,
BBLIMTOJTHEHHE
MPAKTUIECKUX
3a1aHUI

YMEHHUE PCAJIM30BaTh TAIlbl pCHICHUA 3aJa4 Ha KOMIIBIOTEPEC

pelenue 3aaady,
BBITIOJTHEHHE
MPaKTUYECKUX
3aJaHni

YMEHUE CO3aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JJOKYMEHTHI U
JIEMOHCTPALMOHHBIE MaTEPUAJIbI C UCIIOJIb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTPAMMHBIX CPENCTB M OOJIAYHBIX CEPBUCOB

pelnieHue 3a1ad,
BBLIMTOJTHEHHE
MPAKTUIECKUX
3aJIaHAI

YMEHHE UCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEMATHIECKUE MOJICITH JIJIST aHAIH3a
00BEKTOB M MPOIECCOB: (hOPMYIUPOBATH IIETh MOACITUPOBAHUS, BEITIOIHITH aHAIN3
PE3yIbTATOB, MOJYYCHHBIX B X0 MOJCIUPOBAHUS; OLICHUBATh aJIcKBATHOCTh
MOJIETTH MOJIETTHPYEMOMY OOBEKTY WIIH MPOIIECCY; MPEICTABIATh PE3YIbTATHI
MOJICJIMPOBAHHMS B HATJISITHOM BHJIC

peliienue 3ajay,
BBIIIOJIHCHHE
MPAKTUYECKHUX
3aTaHAH

YMEHHE OPraHu30BBIBATh JMYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C
WCIIOJIb30BaHUEM PA3NIUYHBIX CPENCTB IUPPOBBIX TEXHOIOTHHA

pelienue 3anay,
BBITIOJTHCHUEC
MPaKTUYECKUX
3aTaHHAI
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5. MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

IPYIIIOBOM KJIACC, YKOMIUIEKTOBAHHBIN

- CTOJIAMHU U CTYJIbSIMU;

- ayJIMo- BUJCOTEXHHUKA;

- KOMIIBIOTEPHBIH KJIACC ¢ COOTBETCTBYIOIUM IIPOrPaMMHBIM 00ecIie4eHueM
- METOIUYECKOe 00ecIeueHHE.

6. Jlureparypa

1. AcrapseBa H.E., I'apunoBa C.A., LisetkoBa M.C. Mudopmatuka u UKT: Ilpaktuxym s
npodeccuii W CHeNHMaIbHOCTEH TEXHUYECKOTO U COLMAIBbHO-3KOHOMHYECKOro mpoduieii: ydueo.
ocooue TSl CTy1. yUpekaeHui cpea. mpod. odpazosanwus / moxa pea. M.C.1{BeTkoBoit. — M., 2017
2. Manscosa C.B., lempsinenko C.B. Mudopmatuka u UKT: Ilocobue mis moaroroBku k EI'D :
yue0. mocobue ig CTy. yupekaeHuil cpen. npod. odpazosanus / mox pen. M.C.1setkoBoit. — M.,
2017.

3. LBerkoBa M.C., Benukosuu JI.C. Undopmaruka u UKT: yueOHUK U151 CTY. YUPEKACHUMA Cpes.
npod. obpazoBanus. — M., 2016

4. IgerkoBa M.C., Xno6sictoBa W.}O. Mnudopmarnka u UKT: mpaktukym mis mpodeccuid u
CIIELUATLHOCTEN €CTeCTBEHHO-HAYYHOT0 W T'yMaHUTapHOro mnpoduieit : y4ued. mocoOue aist CTy.
yupexIeHui cpen. npod. oopazosanus. — M., 2016

5. ILBerkoBa M.C. Undopmaruka u HKT: 31eKTpoHHBIA y4e0.-METOJ. KOMIUIEKC IS CTY/I.
yupexeHuit cpes. npod. obpazoBanus. — M., 2016.

6. Ammumos L. A. u np. MaTemaruka: anreOpa 1 Hadalla MAaTeMaTUYECKOTO aHAN3a, TEOMETPHSI.
Anre6pa 1 Havajga MaTeMaTH4eckoro aHanu3a (0a3oBblif U yriayOneHHblil ypoBHu).10—11 kmaccsl. —
M., 2016.

7. AranacsH JI.C., byty3os B.®., Kagomues C.b. u ap. Matemaruka: anre6pa u Hayana
MaTemMaThyeckoro aHanusa. ['eomerpus. 'eomerpus (6a30Bbli 1 yriryoneHHbIH ypoBHH). 10—11
Knaccel. — M., 2016.

8.  bammaxoB M.W. Maremartuka: y4eOHUK JUIsl CTYI. YUPEXKACHUN cpell. mpod. oOpa3oBaHUs. —
M., 2017.

9. bammakoB M.U. Matemartuka. 3agauyHuk: yue0. mocodue A CTy. YUpexkKASHUN cpell. mpod.
oOpazoBanus. — M., 2017.

NHTepHeT-pecypcesl
1. Epaunas xomuiexuus nu@poBbIX 00pa30BaTeIbHBIX peCypcoB [DNeKTpOHHBIHN pecypc]. — Pexum
noctyta : http://school-collection.edu.ru/. — 26.02.2016.
2. EnmmHOe OKHO J0cTyna K 00pa3oBaTelbHBIM pecypcaM [ DIeKTpOHHBIN pecypc] : OecrutaTHas
AIIEKTPOHHAsI OMOIMoTeKa oHIaiiH. — PesxxuM goctyma : http://window.edu.ru/. — 26.02.2016.
3.  HNHNTO IOHECKO E-kypcbl [D51eKTpOHHBIN pecypc] : OTKPBITHIE 3J1E€KTPOHHBIE KyPCHI IO
UH(POPMALMOHHBIM TeXHOJOTUAM. — Pexxum noctyna : http://Ims.iite.unesco.org/. — 26.02.2016.
4. HUTO IOHECKO. DnexktponHas 0ubanoTeka [D1eKTpoHHBbIH pecypc]. — Pexum nocryna :
http://ru.iite.unesco.org/publications/. — 26.02.2016.
5. HHdbopManmoHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTHHU B 00pa3OBaHUM [DIIEKTPOHHBIN pecypc|
: mopTait. — Pexxum pocrtyna : http://www.ict.edu.ru/. — 26.02.2016.


http://school-collection.edu.ru/
http://window.edu.ru/
http://lms.iite.unesco.org/
http://ru.iite.unesco.org/publications/
http://www.ict.edu.ru/
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6. Merasunuknonenus Kupumna u Medonus [ DnekTpoHHBIH pecypc] : pazaenst Hayka /

Maremartuka. Kubepraernka, Texuuka / Kommbrotepsl u aTepHeT. — Pexxum nocryma :

http://megabook.ru/. — 26.02.2016.

7. HOVY UHTVYUT. Kypcel [DneKTpoHHBIN pecypc| : OTKpPbITbIE MHTEPHET-KYPChI IO Kypcy

«Mudopmatukay. — Pexxum nocryna : http://www.intuit.ru/studies/courses. - 26.02.2016.

8. OpenOffice. org: Teopus u npakTuka [ DnekTpoHHsIil pecypc] : / U. A. Xanaes [u ap.]. — Pexum

noctyma : www.books.altlinux.ru/altlibrary/openoffice . - DnexTpoH. Bepcus med. myOauKamu. -

26.02.2016.

9. CB000JHOE IPOrPaMMHOE 00ECIICUCHHE B POCCUUCKHUX IIKOJIaX [ DIEKTPOHHBIN pecypc]. —

Pexxum noctyna : http://freeschool.altlinux.ru/. — 26.02.2016.

10. YueOuuku u mocobus mo Linux [DnekTpoHHBIN pecypc]. — Pexum nocryna :

http://heap.altlinux.org/issues/textbooks/. — 26.02.2016.

11. ®denepanbHbIi ICHTP HHPOPMAITMOHHO 00Pa30BaATEIBHBIX PECYPCOB [ DIEKTPOHHEIN pecypc] :

[mH(bOpMaIMOHHBIC, TPEHUPOBOYHBIC H KOHTPOJIBHBIC MaTepUaIbI |. — PexxumM moctymna :

http://fcior.edu.ru/. — 26.02.2016.

12. Hudposoe oOpa3oBaHue [DIEKTPOHHBIN pecypc] : [OpTaI-CpaBOYHUK
o0Opa3oBaTenbHBIX pecypcoB. — Pexum nocryna : http://digital-edu.ru/. — 26.02.2016.


http://megabook.ru/
http://www.intuit.ru/studies/courses.%20-%2026.02.2016
http://www.books.altlinux.ru/altlibrary/openoffice
http://freeschool.altlinux.ru/
http://heap.altlinux.org/issues/textbooks/
http://fcior.edu.ru/
http://digital-edu.ru/
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