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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. O6saacTh NpUMEHEHNsI MPOTPAMMBI

[Iporpamma mnpeamera OVYIL.06 Marematnka mnpegHasHaueHa Ui M3YYEHHS MAaTEeMaTUKH B TNPo(ecCHOHANbHBIX 00pa3oBaTelbHbBIX
opranuzanusax CI1O, peanu3yromux 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHETO 00Iero 0opa3oBaHus B Mpeeiiax OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON
nporpammbl CITO (OOIT CITO) Ha 6a3e 0CHOBHOTO 001IIero 00pa30BaHUsI MPH MOATOTOBKE CIICIIUATMCTOB CPETHETO 3BEHA.

[Iporpamma yueOHoro mpeamera OVYIL.06 Martematuka paspaborana Ha ocHoBe TpeboBanuii ®I'OC CIIO, mpeabsBIsEMBIX K CTPYKTYpE,
COJZIEP’KAaHUIO M pe3ylibTaTaM OCBOCHHs 00meoOpazoBarenpHoro yueOnoro npeamera OVIL.06 Maremaruka B yactu peanmmzanuun @I'OC COO B
mpezesiax 0CBoeHUs OCHOBHOM obOpasoBarenbHoi mporpamMmbl CITO (OOIT CITO) nHa 6a3e OCHOBHOTO 00IIEro 0Opa3oBaHUs C YYETOM TpeOOBaHUMA
®I'OC k moxy4aeMoi CenraaTbHOCTH CPEeIHEro MPohecCHOHATFHOTO 00pa30BaHUS.

[Iporpamma yuebHOTO mpeamera OVYIIL.06 Maremarnka sIBIsS€TCS YacTbiO OCHOBHOW Mpo(ecCHOHATBHOW 00pa3oBaTEIbHOM MPOTrpaMMbl B
coorBercTBUU ¢ PI'OC CIIO no cneunansHocTH 53.02.07 Teopust My3bIKH.

1.2. Mecto yueoHoro npeamera B crpykrype IIICC3
Vueonsrnii npeamer OYI1.06 Marematrka siBasieTcst 00s13aTeIbHBIM yU4€OHBIM MPEIMETOM 00111e00pa30BaTeIbHOTO YY€OHOTO ITHUKIIA.

1.3. Llesan u 3axa4n, TpeOOBAHUS K pe3y/IbTaTaM OCBOCHHS NMpeaMeTa

OVIL.06 Marematuka OTHOCHUTCA K mpeaMeTHoi oOnactu "Marematuka u wHpopmaruka'. M3yuenue mpeamerHoi obOmactu "MaTtemaTuka u
nHpopMaTrKa" TOHKHO 00eCIeUnTh:

c(OPMHUPOBAHHOCTH MPEACTABIECHUI O COLIMATIBLHBIX, KYJIBTYPHBIX U UCTOPUYECKUX (PaKTOpaxX CTAaHOBJIECHUS MAaTEMATUKH U HH()OPMATHKH;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMAaTHUYECKOTO MBIIIUICHUS;

c(OpMUPOBAHHOCTh YMEHUH MPUMEHSAThH NOJy4YEeHHBIE 3HAHUS TP PEIICHUN PA3IMYHBIX 3a7a4;

c(OPMHUPOBAHHOCTH MPEICTABICHUH O MaTEMAaTUKE KaK YacTH OOIIEUEeIOBEUECKOM KYIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIOLIEM
OIHCHIBATh U U3y4aTh peabHbIE MPOIECCHI U SBJICHUS.

Pabouas nporpamma npeamera OYI1.06 MatemaTtuka OpHEHTUpOBaHA Ha TIOCTUIKEHUE CICAYIOMNX HeJIei:
e (dopmHupOBaHHE y OOYYAIOIIMXCS MTPEICTABICHUM O poyii MHGOPMATHKA W HHEPOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHomorui (MKT) B
COBPEMEHHOM OOIIIeCTBE, TOHMMAHUE OCHOB IIPABOBBIX ACIIEKTOB MCIOIH30BAHUS KOMITBIOTEPHBIX MPOrpaMM U padoTsl B UHTEpHETE;
e (dopmHupoBaHHE Yy OOYYaAIOIMMUXCA YMEHHUW OCYIIECTBJISITH TOWCK M HCIOJIb30BaHHE HHGOpMauK, HeoOxomauMmon st 3¢hHEKTUBHOTO
BBITIOJTHEHUS MPO(PECCUOHANBHBIX 33/1a4, MPOPECCUOHANIBHOTO U INYHOCTHOTO Pa3BUTHS;
e (opMupoBaHue y 0OydarOIIMXCsl YMEHUI MPUMEHSTh, aHAIN3UPOBATh, MPEOOPA30BBIBATE MH(OPMAIIMOHHBIE MOJEIN PEeaJbHBIX 00BEKTOB U
IpoIeccoB, cnob3ys mpu 3ToM VKT, B TOM yncie npu u3y4eHuu Apyrux JUCIHILIINH;



® pa3BUTHE y 00YYAIONINXCS MO3HABATEIBLHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH ITyTeM OCBOCHHMS U MCIOJIb30BAHUS
MeToa0B nHpopMmatuku U cpenctB UKT npu n3ydeHnn pa3iuyHbIX y9eOHBIX MPEIMETOB;

e mpuoOpeTeHHe OOYYAIOIIUMUCS OTbBITA HCIONH30BAHMS HH()DOPMAIMOHHBIX TEXHOJIOTUH B WHAMBHUAYAILHON M KOJUIGKTHBHOW y4eOHOW U
[M03HABATEJIBLHOM, B TOM YUCJIE IPOCKTHOU, IEATEIIbHOCTH;

e mpuoOpeTeHHE OOYYAIOIIMMUCS 3HAHWH STHUYECKHX acleKTOB HHGOPMAIIMOHHOW IEATEIHbHOCTH M HWH(POPMAIMOHHBIX KOMMYHHUKAIUN B
VIO0ANBHBIX CETSIX; OCO3HAHWE OTBETCTBEHHOCTH JIIOJICH, BOBJICUCHHBIX B CO3JaHUE M HCIIOJB30BaHUE WH(OOPMAITMOHHBIX CHCTEM,
pacipocTpaHeHUE U UCIIOJIb30BaHUE WH()OPMAIINK;

e BiajcHUE MHGOPMAIIMOHHONW KYJIbTYpOH, CIIOCOOHOCTBHIO aHAM3UPOBATH U OIEHWBATh MH(POPMAIMIO C MCIOJb30BaHUEM WH(OPMAIMOHHO-

KOMMYHUKAITMOHHBIX TEXHOJOTHUM, CPEICTB 00Pa30BaTEIbHBIX U COITUATBHBIX KOMMYHUKAIIH;

obecnieueHre chOPMUPOBAHHOCTH MPEACTABICHUHN O COIMANBHBIX, KyTbTYPHBIX M HCTOPUYECKUX (PaKTOpaX CTAHOBIICHUS MAaTEeMATHUKH;

obecniedueHre chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUIECKOTO U MATEMATHUECKOTO MBIIIUICHHUS,

obecrieueHre chOPMUPOBAHHOCTH YMEHUM MPUMEHSTH IMOJyUYE€HHbBIE 3HAHMSI IPU PEIICHUH Pa3IMYHbIX 3a7a4;

obecrieueHre cHOPMUPOBAHHOCTH TPEJCTABICHUN O MaTeMaTHKE KaK YacTH OOIIEUYETIOBEUYECKON KYJIbTYPhl, YHUBEPCAIHHOM SI3bIKE HAYKH,

MO3BOJISIFOIIEM OMUCHIBATh U M3Y4YaTh PEabHbIC MPOLECCHI U SABICHUA.

B pe3ynbrare ocBoeHus npeaMeTa 00ydarouuiics J0DKEH 3HATh:
3.1. TemaTuueckuii MaTepuan Kypca;
3.2. OCHOBHBIEC TEXHOJIOTUU CO3/IaHUs, peJaKTUPOBaHUsI, OPOpPMIICHHUSI, COXpaHEHUs, TIepeadn HH(HOPMAITMOHHBIX MTPOIIECCOB PA3TUIHBIX THUIIOB C
MTOMOIIBIO0 COBPEMEHHBIX POTPAMMHBIX CPEICTB HHPOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;
3.3. Haznauenwue u Buapl HHOOPMAITMOHHBIX MOJIEIICH, OTMMMCHIBAIOIINX PeaTbHbIC OOBEKTHI M MPOIECCHI;
3.4. Haznauenus u pyHKIIMH ONEPallMOHHBIX CHCTEM;
3.5. 3HaueHne MaTeMaTUYECKOM HAyKH JIJISl PEIICHUs 3a/1a4d, BOSHUKAIOIIKUX B TEOPUHU U MPAKTHUKE;
3.6. lllupoTy U OrpaHUYEHHOCTh TPUMEHEHHUSI MATEMATHUECKUX METOJIOB K aHATN3Y U UCCIIEIOBAHUIO TIPOIIECCOB U SBIICHUH B MPUPOJIE U OOIIECTBE;
3.7. 3HaueHHEe MPAKTUKU U BOMIPOCOB, BOSHUKAIOIINX B CAMO MaTeMaTHKe, 111 GOPMHUPOBAHMS M Pa3BUTHUS MaTEMaTUUECKON HAYKU;
3.8. Unen pacuimpeHusi YUCIOBBIX MHOXECTB KaK CIIOCO0a MOCTPOCHHS HOBOTO MAaTEMATHUYECKOTO ammapaTa IJisg pelieHus MPaKTUYeCKUuX 3amad u
BHYTPEHHUX 3a]]a4 MATEMaTHKH;
3.9. 3navyeHue e, METOIOB M PE3yJIbTaTOB ANreOphl U MATEMATHUECKOTO aHAIIM3a [Tl IIOCTPOSHHSI MOJIEIIEH pealbHBIX MPOIIECCOB U CUTYAIlHii;
3.10. Bo3MOXHOCTH r€OMETPUH [IJIs OTIMUCAHUS CBOMCTB PEAIbHBIX MPEAMETOB U UX B3aUMHOTO PACIIOIOKECHUS;
3.11. YHuBepcalbHBI XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHYECKHX PACCYKIEHUH, UX NPUMEHUMOCTb B Pa3IMYHBIX OOJACTAX YEJIOBEUECKOM
NEeSATEIbHOCTH;
3.12. Paznuume TpeOGoBaHUM, MPEIBSIBISIEMBIX K JIOKA3aTEIhCTBAM B MAaTEMAaTHKE, €CTECTBEHHBIX, COIMAILHO-)KOHOMHUYECKUX M TyMaHUTAPHBIX
HayKax, Ha IPAKTUKE;



3.13. Ponb akcMoMaTvKyd B MAaTEMATHKE; BO3MOKHOCTh MTOCTPOCHUSI MATEMAaTUYECKUX TEOPHUM HA aKCMOMAaTUYECKOW OCHOBE; 3HAYEHUE aKCHUOMATHKU
JUTSL IpYTUX o0nacTel 3HAHUS U ISl IPAKTHUKWY;
3.14. BeposSITHOCTHBIN XapakTep pa3IMYHbIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIEero MUpa.

B pesynbprare ocBoeHHS TIpenMeTa 00yJaromunics 101KeH YMeTh:
VY.1. IIpoBOAUTH TOXKIECTBEHHBIE TPEOOPA30BAHUS UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX, TOTAPU(PMHUUECKUX U TPUTOHOMETPHUUECKUX BBIPAKCHHUIA,
VY.2. Pemath uppanyoHalibHbIe, JIOrapupMUIecKue U TPUTOHOMETPUUECKHE YpaBHEHUS U HEPAaBEHCTBA; pelIaTh CUCTEMbl YPaBHEHHH M3y4YE€HHBIMU
METOAaMU;
V¥.3. Ctpouts rpadvku 31eMEHTApHBIX PYHKIMA U TPOBOAUTH MTPeoOpa3oBaHus rpaUKoOB, UCMOJIB3YS U3yYE€HHbIE METO/IbI;
VY .4. IIpuMeHsATh anmapar MaTeEMaTHUYECKOT0 aHAJIN3a K PEIICHUIO 3a/1ay;
V.5. IIpUMEHATh OCHOBHBIE METOBI T€OMETPUH (TIPOSKTUPOBAHMUSL, TPeoOpa30BaHUil, BEKTOPHBINA, KOOPIMHATHBIN) K PEIICHUIO 33/1a4;
VY.6. OnepupoBaTh pa3aINuHbIMH BUJaMH HH(OPMAIIMOHHBIX OOBEKTOB, B TOM YHCIIE C IIOMOILBIO KOMIIBIOTEPA, COOTHOCUTH MOJy4YE€HHBIE PE3YIbTaThl
C peabHBIMU O0BHEKTAMU;
VY.7. Pacno3HaBaTh ¥ ONUCHIBATh WH(OPMALIMOHHBIE MPOIECCH] B COLIUATIbHBIX, OMOIOTUYECKUX U TEXHUYECKUX CHUCTEMAX;
V.8. Ucnonp30BaTh TOTOBBIE HHPOPMAITMOHHEBIE MOJICIH, OLIEHUBATh X COOTBETCTBUE peaTbHOMY OOBEKTY U IIENISIM MOJICTUPOBAHUS;
¥.9. OuenuBath JOCTOBEPHOCTH HH(OPMAITUH, COTIOCTABIISAS PA3INYHbIC HCTOYHUKH,
VY.10. UnnrocTpupoBath yueOHBIC paOOTHI C UCIIOJIB30BAHUEM CPEICTB MH(OPMAIIMOHHBIX TEXHOJIOTHIA;
V.11. Co3naBaTh HHGOPMAIIMOHHBIC OOBEKTHI CJIOKHON CTPYKTYPHI, B TOM YHCJIE TUTIEPTEKCTOBBIE TOKYMEHTHI;
V.12. TlpocmarpuBaTh, CO3[daBaTh, PEAAKTHPOBATH, COXPAHATH 3amUCH B 0a3ax [aHHBIX, MOJTY4aTh HEOOXOMMMYI0 HH(OPMAIUIO IO 3ampocy
MTOJIb30BATEIIS;
V.13. HarnsimHo mpeAcTaBsaTh YHCIOBBIC TOKA3aTENN U JHHAMUKY UX U3MEHEHHSI C TIOMOIIIBIO TIPOTPaMM JIeJI0BOM TpaduKu;
V.14. CoOmogath mnpaBuiIa TEXHUKHM O€30MaCHOCTH W THUTMEHUYECKHE PEKOMEHJAlUW TPHU HCIOJIb30BAHUU CPENICTB HMHGOPMAIMOHHO-
KOMMYHHKAIMOHHbBIX TexHonoruit (UKT).

B pesynbrare ocBoeHus npeaMeTa y odydaromerocst GopMupyrotces cienyoomue oomme komnerenunu (OK):
OK 10. Vcnoap30BaTh B IPpOQeCCHOHAIBHON AeATETPHOCTH YMEHHS U 3HAHUS, TTOJIyIEHHBIE 00YUaOIIMMHUCS B XO/I€ OCBOCHHUS YU€OHBIX IIPEIMETOB B
COOTBCTCTBHUHU C (benepaanHM TOCYAapCTBCHHBIM 06pa30BaTeJ'H>HBIM CTaHAapTOM CPCAHLTO 06]1_[61"0 O6pa3OBaHI/I$I
B pesynbpTare ocBoeHHS penMeTa y o0ydaromnierocs GopMUpyrOTCs ClIeyIonre JUYHOCTHBIE pe3yabTarthl (JIP):

[TposBistromuii co3HaTeNbHOE OTHOILICHNE K HEPEPhIBHOMY 00Pa30BaHUIO KaK JIP 15
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIECTBEHHOU JIEATEITLHOCTH.

['ubxo pearupyromuii Ha MOSBICHUE HOBBIX (POPM TPYIOBOM NEATEILHOCTH, TOTOBBIN K | JIP 24
1X OCBOEHHUIO.




OcBoeHue conepkaHus y9eOHOTo mpeMeTa 00ecreunBaeT TOCTHKEHUE CTYICHTaMU CIICAYIONINX Pe3yIbTaToOB:

* METarpeIMETHBIX:

YMEHUE CaMOCTOSITEIIbHO ONpPEIENsATh IETH JACATEIBbHOCTH M COCTaBJISATH IUIAaHBI JEATEIBHOCTH; CaMOCTOSITENIBHO OCYIIECTBISTH,
KOHTPOJIHMPOBATh U KOPPEKTHPOBATH ACSITEIHLHOCTD; MCIOIh30BaTh BCE BO3ZMOXKHBIE PECYPCHI JUIsl JOCTHUIKCHHS TIOCTABIICHHBIX IIEJIed U peann3aiiun
TUTAHOB JIESITEIILHOCTH; BRIOMPATh YCIICIIHBIC CTPATETUU B PA3JTMYHBIX CUTYAIHIX;

YMEHHE MPOJYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIECCE COBMECTHOM AEATEIHHOCTH, YYUTHIBATH MO3UIIUU JPYTUX YYACTHHUKOB
NeATEeTLHOCTH, 3P PEKTUBHO pa3pemniaTh KOH(DIUKTHI;

BJIQJICHWE HaBBIKAMHM II03HABATEIHHOM, YU4E€OHO-MCCIIEIOBATETLCKON ¥ TMPOCKTHOW JEATEILHOCTH, HABBIKAMHU pa3pelieHus MmpodieMm;
CIIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEIbHOMY ITOMCKY METOIOB PEIICHUS MPAKTUICCKUX 3a/1a4, IPUMEHECHUIO PA3JIMYHBIX METO/IOB IIO3HAHMS,

TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HH(OPMAIMOHHO-TTO3HABATEIBHON IESTeIhbHOCTH, BKJIIOYAs YMEHHE OPHUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX MHPOPMAIINH, KPUTHIECKH OIICHUBATh M MHTEPIPETHPOBATH HHPOPMAITUIO, MTOTYIAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

BJIaJICHHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOKO TOYKY 3PCHHs, HCIIOJIb30BaTh aJCKBATHBIC S3BIKOBBIC
CpeACTBa;

BJIaJICHHE HaBBIKAMH MTO3HABATEIHHON pedIeKCHH KaK OCO3HAHWS COBEPIIAEMBIX IEHCTBHIA W MBICIHTEIBHBIX MPOIECCOB, HX PE3YJIHTATOB U
OCHOBAHU, TPaHMI] CBOETO 3HAHUS M HE3HAHMsI, HOBBIX TIO3HABATENBHBIX 33714 U CPEJCTB ISl UX JOCTHUKCHHUS;

IENICYCTPEMIICHHOCTh B MOMCKAX W MPHHATUU PEIICHHUN, COOOPAa3UTEIIFHOCTh U MHTYHIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN;
CIOCOOHOCTH BOCTIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MUPA;

YMEHHUE ONPEICISATh e, COCTABIIATH TUIAHBI ACATEIEHOCTH M OTPEACTISATh CPECTBA, HEOOXOIMMBIE JIJISl UX peasTu3allii;

UCIIOJIb30BAaHNE PA3IMYHBIX BUOB MMO3HABATEIHHON ACSITENLHOCTH JUIsSl pElIeHUsT MH()OPMAIIMOHHBIX 3a7a4, TPUMEHEHNE OCHOBHBIX METOJIOB
no3HaHusl (HAOJIOACHUS, ONMCAHUS, M3MEPEHHs], SKCIIEPUMEHTA) ISl OpTaHU3al y4eOHO-MCCIIEAOBATEILCKOW M TPOCKTHON JESTEIBHOCTH C
UCIOJIb30BaHUEM UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

WCITOJI30BaHUE PA3IMYHBIX HH(HOPMAIIMOHHBIX 00BEKTOB, C KOTOPHIMUA BO3HUKAECT HEOOXOAMMOCTh CTAIKUBATHCS B MPOGeCcCHOHATBHOU chepe
B U3YYCHUH SIBIICHUH U MPOIIECCOB;

UCTIOI30BaHUE PA3JIMYHBIX HMCTOYHHKOB HH(GOpPMAIMKA, B TOM WYHCIE OJJIEKTPOHHBIX OWOIMOTEK, YMEHHE KpPUTHYECKH OILECHUBATh W
UHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYIaeMYIO U3 Pa3TUYHBIX HCTOYHUKOB, B TOM Yncie u3 cetu HTepHeT;

YMEHHUE aHAITM3UPOBATh U MPEICTABIATH HHPOPMAIUIO, TAHHYIO B 3JICKTPOHHBIX (hopMaTax Ha KOMITBIOTEPE B PA3IUYHBIX BHJIAX;

YMEHHE WCIOIb30BaTh CPEACTBa MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 337a4 C COOIOIEHUEM TPEOOBAaHHI SPrOHOMHUKH, TEXHUKU O€30MIaCHOCTH, TUTHEHBI, PECYPCOCOCPEKECHNUS, TPABOBBIX U ATHUECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

yMEHUE MyOJIIMYHO MPEJCTABIATh Pe3yJIbTaThl COOCTBEHHOTO MCCIICIOBAHNUS, BECTH JIUCKYCCHH, JOCTYITHO U TADMOHUYHO COYETasi COJICPIKAHHE
1 (OPMHI TIpeACTaBIsIeMON HHpOpMaIK cpeIcTBaMU HH(OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

* IpCAMCTHBIX!



c(OPMHPOBAHHOCTh TIPEICTABICHUH O MaTeMaTUKE KaK YacTH MHUPOBOW KYyJIbTYPbl MU MECTE€ MAaTEMAaTHKH B COBPEMEHHOW ITMBIUTU3AIHH,
crioco0ax ONucaHus SBJICHUN PeaTbHOTO MUPa Ha MAaTEMAaTUYECKOM SI3bIKE;

c(OPMHUPOBAHHOCTD MPEICTABICHUN O MaTEeMAaTHYCCKUX MOHATHSIX KaK BOKHEHITNX MAaTEeMaTHYECKUX MOJEISAX, TO3BOJIIFOIINX OMKCHIBATH U
M3y4aTh pa3HbIe MPOILECCHI U SIBICHUS; TOHMMaHUE BO3MOKHOCTH aKCHOMAaTHYECKOT'0 TIOCTPOCHUS MAaTEMaTHUECKUX TEOPHIA;

BJIaJICHNEC METOJAMHU JIOKA3aTeIbCTB M aJITOPUTMOB PEIICHHUS, YMEHHE WX NPUMEHSTh, MPOBOIUTH JOKAa3aTEIbHBIC PACCYKICHHS B XOJE
peLeHHs 3a/1a4;

BJIAJICHUE CTAHIAPTHBIMU IPHEMaMH pPEIICHHs] PAalMOHATIBHBIX M HPPAIMOHAIBHBIX, MOKA3aTelIbHBIX, CTENEHHBIX, TPHUTOHOMETPHYECKUX
YpaBHEHHH M HEPaBEHCTB, UX CHCTEM; UCIIOIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JUIs MOMCKA MMYTH PELICHUS U WIUTIOCTPALUN
peleHs ypaBHEHHUH U HEPaBEHCTB;

c(OPMHUPOBAHHOCTh TPEACTAaBICHUNA 00 OCHOBHBIX MOHATHSX MAaTEeMaTHYEeCKOTO aHalM3a M WX CBOMCTBax, BIAJICHUE YMCHHEM
XapaKTepu30BaTh MoBeieHHEe (DYHKIIHIA, HCTIOIb30BaHKIE MOMYYSHHBIX 3HAHHUM /IS ONTMCAaHMS U aHaJIM3a peajbHbIX 3aBUCUMOCTEH;

BJIaJICHHE OCHOBHBIMHU MOHITHAMH O TUIOCKHX W MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX; COPMHPOBAHHOCTH
YMEHHS PacCliO3HABATh T€OMETpHUECKUE (PUTYPBI Ha YepTeKaxX, MOJCIAX U B PEAIbHOM MUDE;

NPUMEHEHHE W3YYCHHBIX CBOWCTB T'€OMETPHUYECKUX (Guryp W (HopMya s pEmieHHs TeOMETPHYSCKHX 3aJad W 3a/la4 C TPAKTHYCCKUM
coZiep KaHuEM;

c(OPMHPOBAHHOCTh TPEACTABICHUN O TpoIeccax W SIBICHUSIX, HMEIONINX BEPOSITHOCTHBIA XapakTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MHpPE, OCHOBHBIX MOHSATHUSAX 3JIEMEHTAPHON TEOPHH BEPOSTHOCTEH; YMEHUIM HAXOAUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B
MPOCTEUIIHNX MPAKTHIECKUX CUTYAIMSIX ¥ OCHOBHBIC XapaKTEPUCTUKH CITy9IalHBIX BEJTHYNH;

BJIaJICHHE HAaBBIKAMH HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOrpaMM MPH PELICHUH 3a7ay;

c(OPMHUPOBAHHOCTB NPEACTABICHUH O POJIM HHPOPMAITUN 1 HHPOPMAIIMOHHBIX TPOIIECCOB B OKPYIKAIOIIEM MHUPE;

BJIaJICHUE HABBIKAMH QJITOPUTMUYECKOTO MBIIUICHUS W TOHMMaHUE METOZO0B (OPMAJIbHOIO OMHMCAHUS aIrOPUTMOB, BJaJCHHE 3HAHHEM
OCHOBHBIX AITOPUTMUYECKUX KOHCTPYKIIHI, yMEHUE aHAITU3UPOBATH AJITOPUTMBI;

UCIIOJIb30BaHUE TOTOBBIX MPHUKJIAIHBIX KOMIIBIOTEPHBIX POTPaMM MO IPOQHITIO TOATOTOBKH;

BJIaZICHUE CIIOCOOAMU TIPEICTABIICHHMS, XpaHEHUS U 00pa0OTKH JaHHBIX HAa KOMITBIOTEPE;

BJIaJICHHE KOMITBIOTEPHBIMH CPEJICTBAMU MIPECTABICHNUS U aHAJIHM3a JaHHBIX B 3JIEKTPOHHBIX TaOIMIaX;

c(OpPMHUPOBAHHOCTD NIPEACTABICHUHN 0 0a3ax HaHHBIX U MPOCTEHIINX CPEICTBAX YIPABICHHUS UMHU;

c(OPMHPOBAHHOCTh MPEJICTABICHUH O KOMIBIOTEPHO-MAaTEMaTHUECKUX MOJAEISAX M HEOOXOJUMOCTH aHajiu3a COOTBETCTBUS MOJCIU U
MOJCIIUPYEMOTO 00BeKTa (Tporiecca);

c(OpMHPOBAHHOCTh 0A30BBIX HABBIKOB M YMEHHH MO COOIIOZCHNIO TPEOOBAaHUN TEXHUKH OE€30MAaCHOCTH, TUTUEHBI U PEeCypcocOepeKeH s pu
pabote co cpencTBamMu HHGOPMATH3ALINH;

NOHMMaHHE OCHOB MPABOBBIX ACIEKTOB HCIIOJIb30BAaHHUS KOMITBIOTEPHBIX HPOTpaMM W MpaB JOCTyNa K II0OaTbHBIM HH()OPMAITMOHHBIM
cepBHUCaM;



IpUMEHEHHE Ha MPAKTHKE CPEJCTB 3alIUTHl HHYOPMALIUU OT BPEJOHOCHBIX MPOrpaMM, COOJIIOICHHE MTPABIIT INYHON 0€30MacHOCTH M 3THUKHU B
pabote ¢ undopmalmeii u cpercTBaMu KOMMYHUKaIuil B IHTepHeTe.

1.4. PexomeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl
MaxkcumanbHON yueOHOU Harpy3ku oOyuatorierocs 54 yaca, B TOM 4UCIIE:
00s13aTeIbHON ayIUTOPHOHN yueOHOM Harpy3ku o0ydarormierocsi 36 4acos;
CaMOCTOSITeNTbHON paboThl o0yyaromerocs: 18 4acos.

2. CTPYKTYPA U TIPUMEPHOE COJIEP)KAHUE PABOYEM ITPOI'PAMMBI
2.1. O0masi XapaKkTepuCTUKA y4eOHOI 0 MpeaMeTa

VYuebnsiit npeamer OVYIL.06 MartemaTnka siBisercsi (yHIaMEHTAIbHBIM 0011€00pa30BaTeIbHBIM MPEIMETOM CO CIOKUBUIMMCS YCTOMYUBBIM
coliep’)KaHuEeM M OOIMMHU TpeOOBaHMSIMH K TMOATOTOBKE oOydaromuxcs. Ho oaHOM M3 XapaKTepUCTHUK COBPEMEHHOrO OOIecTBa SBISETCS
UCTOJb30BaHNE WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTMH BO Bcex cdepax KHU3HEeIeATeNbHOCTH denoBeka. lloaTtomy mepen
o0pa3zoBaHHEM, B TOM 4Yucje MPOPecCHOHATBHBIM, CTOUT MpobiieMa ¢hopMHUpOBaHHS HHPOPMAIIMOHHON KOMIETEHTHOCTH CIICHATIMCTA (CTIOCOOHOCTH
WH/IMBUJA pelIaTh yueOHble, ObITOBbIC, MPOPECCHOHATBHBIC 3a7jauydl C HCIOJIb30BaHUEM HH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN),
00ecIeunBaroIIeii ero KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/Ia.

[Tpu ocBoenun crerpansHocTeit CITIO rymanutapaoro npoduis npodeccuoHanbHoOro oopazoBanus yueonoro npeamera OYI1.06 Maremaruka
n3ydaetcst Ha 6a30BoM ypoBHe DPI'OC cpeanero obmiero oopa3oBaHusl.

3T0 BBIpAXAETCS B COJIEPKAHUM 00YUEHUS, KOTMUECTBE YACOB, BBIIEISIEMbIX HA U3YYCHHE OTAEIbHBIX TEM MPOTrPAMMBI, TTyOMHY UX OCBOCHUS
CTyIeHTaMH, 00bEME U XapaKTepe MPaKTUUECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

VYueOHblil npeMer MaTematuka 1 MH(QOpMaTHKa BKJIIOYAET CICAYIOINE Pa3/Ieibl:

* «udbopManinoHHas 1eATEIbHOCTh YEJIOBEKa

* «Cpencta HHPOPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOT U1

» «TexHoyOrMM CO3AaHMS ¥ MPeoOpa3oBaHUs HHPOPMAITMOHHBIX 0OBEKTOBY

* «TenexoMMyHUKAIIMOHHBIE TEXHOJIOTHI

» «Pa3Burtue nousaTus o unucie. Kopuu, crenenu u sorapudmoi»;

* «[IpsmMble 1 IIIOCKOCTH B pocTpancTBe. KoopanHATh 1 BEKTOPbl. MHOTOTpaHHUKH U KPYTJIbIE Teay;
* «KombOunaropuka. DJIeMEHTHI TEOPUU BEPOSTHOCTEH M MATEMATHIECKON CTATHCTHKNY;

* «OcHoBBbI TpuroHoMeTpuu. OyHKuuU U rpaduku. YpaBHEHUS U HEPABEHCTBAY;

* «Hauana MmaTeMaTHYeCcKOT0 aHATU3ay.
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N3yuenune yuebHOro mpeamera Maremartuka u mH(opmMaTuka Ha 0a30BOM ypOBHE MpEIyCcMaTPUBAET OCBOEHHE y4yeOHOTO Marepuajia BCEMHU
00y4aroImuMHCs, KOT/1a B OCHOBHOM IIKOJIE 0000IIaeTcs M CHCTEMaTH3UPYyeTCsl YUeOHbIM MaTepHuai B LEIsIX KOMIUIEKCHOTO MPOJIBUKECHHUS CTYICHTOB
B JanbHEHIIel y4eOHoi nestenpHOCTH. Oco00e BHHUMaHHE NMPH 3TOM YAETSAETCS M3YYEHUIO HMPaKTHKO-OPHEHTHPOBAHHOTO y4eOHOTrO Marepuana,
CIOCOOCTBYIOIIETO0 (OPMHUPOBAHUIO Yy CTYAEHTOB OOIIEH KOMIIETEHTHOCTH, T'OTOBHOCTH K KOMIUIEKCHOMY HCIOJIb30BAaHHIO WHCTPYMEHTOB
UHPOPMAIIMOHHON AEATeITLHOCTH.

OcBoenne yuebHOro mpeamera Mudopmaruka, yuuteiBaromed crneunduky ocBamBaembix mnpodeccuit CIIO u cnernmansHocTeit CIIO,
IpEeAIoaraeT yriryoJeHHOE W3YYeHHE OTICNBHBIX TE€M, aKTHBHOE HCIONb30BaHME pasnuuHbX cpeactB MKT, yBenndeHne mpakTHUECKHX 3aHSTHH,
Pa3NIUYHBIX BHJIOB CAaMOCTOSATEIBHOM pabOThI, HAIPABJIEHHBIX HA MOATOTOBKY 00y4aromuXcs K Mpo(ecCHOHAIBHOM AEATEIIEHOCTH C UCIIOIb30BAHUEM
HKT.

[lpn opraHu3anmy NPaKTHYECKUX 3aHATHH M BHEAYJUTOPHOH CAMOCTOATENFHOH pabOTHl HEOOXOIMMO aKIEHTHPOBAaTh BHHMAaHHE
oOyJaromuxcs Ha TMOWUCKe HH(OpMamuu B CpeAcTBaX MaccMeaua, MHTepHere, B y4eOHOM M CIELUANBHOM JHUTEpaType C COOTBETCTBYIOIIUM
o(hOpMIICHHEM W TPEICTABICHHEM pE3yJIbTaTOB. DJTO CIIOCOOCTBYET ()OPMHUPOBAHMIO Yy CTYIACHTOB YMEHHMH CaMOCTOSITEIBHO W H30MpaTelnbHO
IPUMEHATH pa3inuyHble nporpammubie cpenctBa MKT, a takxke nomonnutensHoe mudpoBoe obopynoBaHue (MPUHTEPHI, rpaduyueckre IMIaHIIETHI,
nuQpoBBIe KaMephl, CKaHEPHI U JP. ), MOIB30BATHCS KOMIIJIEKCHBIMU CITOCOOaMU 00paOOTKU U MTPEAOCTaBICHUS HH(POPMAIIUH.

OCHOBHBIM BHJIOM 3aHATHH 1O Yy4eOHOMY IpEAMETY SIBJISIOTCS TEOPETHYECKUE W MPaKTUYeCKHe 3aHATHs. Llenb TeopeTndyeckux 3aHATHHA — JaTh
Marepuan s GOpMHUPOBAaHHS Y CTYACHTOB OOBEKTHBHOTO M IIEJIOCTHOTO TpeNCTaBiIeHHs 00 MH(OpMAMOHHOM OOIIECTBE, MECTE B HEM YEIIOBEKA,
yMEHHE BBIOMpATh IPaMOTHOE MOBEACHHUE IPHU HCIOIB30BAHUH PAa3HOOOPA3HBIX CPEACTB MH(OPMAIIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH KakK B
npoeCCHOHATBHON JESITeIbHOCTH, TaK U B OBITY, C(HOPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE
MOJICTIMPOBAHMSI SIBICHUH M TIPOLECCOB, WAEAX M METOJaX MATEMaTHKH; Pa3BUTHE JOTWYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
ANTOPUTMUYECKOW KYJIbTYphl, KPHUTUYHOCTH MBIIIICHUS Ha YypPOBHE, HEOOXoamMoM [uii  Oyxaymied mpodecCHOHANbHOW NeSTEIbHOCTH, IS
MPOJOJDKEHHUST 00pa30BaHMUs M CaMOOOpPa30BaHMSI; OBJaJEHHUE MaTeMaTHYECKUMH 3HAHUSAMU U YMEHHUSMH, HEOOXOJUMBIMU B TOBCEIHEBHOW >KU3HHU,
JUISL OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUINH M AUCIMIUIMH MPOQECCHOHATBHOTO IUKIIA, IS HOJTydeHHs 00pa3oBaHMs B 001acTsIX, HE
TpeOyoUMX yriayOoIeHHOW MaTeMaTHYecKoi MOoAroTOBKY. [IpakTuieckue 3aHATHS pacCUMTaHbl HA OoJiee TITyO0OKOe U3ydYeHHE CTYACHTaMHU IPOOJIEMHBIX
BorpocoB yuebnoro npenmera OYIL.06 Maremarnka, KOTOpbIE paccMaTpUBAIOTCS B JIeKHUsAX. V3ydeHune TeM MpoOJIEMHOTO COJEepKaHUS SBISETCS
YCIOBUEM PA3BUTHUS Y O0YUYAIOIIUXCS KPUTHUECKOTO MBIIICHNS, YMEHHUS apTyMEHTHPOBATh CBOIO MO3HIHIO. [IpakTnyeckne 3aHsTHSI MOTYT IPOXOANTS,
B TOM YHCIIC, B BHJEC CEMHHApPOB U JUCKYCCHI, OCHOBBIBATbCS HAa BBICTYIUICHHMSX CTYIEHTOB Ha YpOKE ¢ AOKJanamu, W T.1. KOHTposb 3HaHUIA
OCYIIECTBIIICTCS B BHJE NMPOBEICHUS YCTHBIX OMPOCOB, CEMHHAPCKHUX 3aHATHH M NMHUCBMEHHBIX KOHTPOJBHBIX PaboT, KOTOPHIE MOTYT 3aKJIIOYaThCs B
BBINIOJIHEHUH YYaIIUMUCS TIMCHbMEHHBIX OTBETOB HAa BONIPOCHI U3 CIIMCKA MPHMEPHBIX BOIPOCOB KOHTPOJBHBIX PadoT, a Takke B (popMe MHUCEMEHHOTO
TECTUPOBAHUS, OPraHM30BAaHHOTO, B TOM YHUCIIE, C HCIIOIb30BAaHUEM HU(POBBIX 00pa30BATEIBHBIX PECYPCOB C YAATIEHHBIM TOCTYIIOM.

Nzyuenune obmeobpazoBaTebHOM yaeOHOTO NpeameTa «MareMmarrka u nHOOpMaTHKay 3aBEpIIaAeTCs MOABEACHUEM UTOTOB B (popMme IK3ameHa.

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl
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Bun yueOHo# padoThbI

Oovem uacos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 54
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 36
B TOM YHCIIE:

TeopeTnyeckue 3aHATHS 17
[IpakTrueckue 3aHATHS (CEMUHAPHI, TUCKYCCUH, 0OCYXICHUE TOKIAIOB, 16
coobienue, pabora ¢ yaeOHUKOM)

KonTponbHble paboTh 3
CamocTosiTesibHasi padoTa o0yuyaromerocs (Bcero) 18

Hrorosas arrecranust B popMe IK3aMeHa -2 ceMecTp
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.2. TemaTnuecknii u1aH u coaepxxanue yyeonoro npeamera OVYIL.06 Maremaruka

HaumeHoBaHHe pa3ieoB H TeM

Copep:xanue y4eO0HOro MaTepHaJia, 1a60paTOpHbIe pa00ThI M NPAKTHYECKHE 3aHATHS,
caMoCTOsATeIbHasl padoTa 00y4alIHXCS

O0BeM yacoB

Yposensb
OCBOEHHS

)i

2

4

Paznen 1. UndopmanuoHHas 1esiTeJIbHOCTH YeJ0BeKa

=~

Tema 1.1. Pons HMHPOPMALIMOHHON
JIeSITEIFHOCTH B COBPEMEHHOM ~ OOLIECTBE.
Dransl pa3BHUTHSA HH(pOPMAITMOHHOTO
obmectsa u UT

Codeporcanue yuebHo20 mamepuana:

BBenenue. Ponp MHGOpPMAIIMOHHON NESTEIFHOCTH B COBPEMEHHOM OOLIECTBE, €r0 SKOHOMUYECKOH,
COLIMAIHOW, KYNbTYypHOH, oOpa3oBaTenbHON cdepax. 3HaueHHEe WHGOPMATHKH TIPH OCBOCHUU
cnermanbHOCTe CITO. OCHOBHBIE dTambl pa3BUTHS MH(DOPMAIIMOHHOTO OOIIecTBa. DTalbl Pa3BUTHUS
TEXHHYECKHX CPEICTB M WH(POPMAIMOHHBIX pecypcoB. MHpopmarmoHHEle pecypchl 00ImecTsa.
Ob6pa3oBarenbHble MH(POPMAIIMOHHBIE pecypchl. IIpaBoBBIe HOPMBI, OTHOCSIIKECS K HWH(POPMAIHH,
MpaBOHAPYUICHUS B WHPOPMAIMOHHON cdepe, Mepel HX MNPEeIyNpekKACHUSA. DICKTPOHHOE
MIPaBUTENLCTBO. JIMIIeH3MOHHOE TporpaMMHoe obecrieueHue. [lopTan rocyiapcTBEeHHBIX YCIYT.

CamocrosTe/ibHasi padora:

3HAaKOMCTBO ¢ mporpamMMmHbiMu mpoaykramu MSOffice. 3HakomcTBO C
3HAaKOMCTBO C pa3HBIMH BHJIaMM mporpamm (OecruiaTHBIE,

JMLICH3HOHHBIC)

moptaniom [ocyciyru.
YCIIOBHO-OCCILIATHBIE,

0,5

Tema 1.2. [Togxoas! kK MOHATHIO HHPOPMALUT
n ee wu3MepeHuto. [IpuHimnel 00pabOTKM
nadopmannu. KoMmnbrorepHsie Moiesu

Coodeporcanue yuebHo20 mamepuana:

IMoaxonp! K MOHATHIO M M3MepeHHI0 MHpopManuu. MHpopManoHHble 00BEKTHI Pa3IMUHBIX BHIOB.
YHHBepcaIbHOCTh  AUCKpeTHOro (um¢poBoro) mnpexacrtasieHus wuHopmauuu. [IpencraBnenne
WHPOpPMAIMK B TBOMYHON cucTeMe cuuciieHus. JluckperHoe (udpoBoe) MpeacTaBlIeHne TEKCTOBOM,
rpadudeckoit, 3BykoBoit mHpOpManun u BuaeonHpopmarmi. OCHOBHBIE HHPOPMAIMOHHBIE TIPOIIECCHI
1 UX peaiu3alys ¢ IIOMOIIbI0 KOMITBIOTEPOB: 00paboTKa, XpaHEHHE, TIOMCK U Iiepeaada HH()OpMAaIHH.
[puanuner 00padoTku WHGOPMAIK TPH TOMOIM KOMIIBIOTEpa. ApH(METHUECKHEe U JOTHICCKHE
OCHOBBI Pa0OTHI KOMIIBIOTEPA. ANTOPUTMBI M COCOOBI UX onucanust. [[porpaMMHBIN PUHIKIT paOOTHI
KomIbioTepa. [IprMepbl KOMITBIOTEPHBIX MOJICIICH Pa3IMYHBIX MPOLIECCOB.

0,5

IIpakTHuyeckas padora:

KonupoBanue TekcToBoOi, rpaduyeckoi, uynucioBoi mHpopmauuu. Pabora c ¢aiinoBoil cucreMoi.
[Nonck nHpOpMaNMK ¢ UCTIOJIL30BAHIEM KOMIIbIOTEpa. XpaHEeHHEe Pa3IMuHbIX BUJOB HHQOpMAIMK Ha
IU(POBBIX HOCUTEISX.

Co3nanne KoMmIbroTepHbIX Mopened. CoznaHue MH(GOPMALMOHHOW MOJENN CTPYKTYPbl y4eOHOTO
3aBefieHNs (YpOBEHb 00pa3oBaHUs, CIEIHUAIBLHOCTH, Ipodeccun, GopMbl 00yUEHHs, TPYIIIbI, YHCIIO
CTYACHTOB).

0,5

CamocrosiTesbHast padora:
Coobmienue mo teme «CUCTEMBI CUHCIICHUs Y, «BUbI 1 cBOiicTBa HHDOpMAIII)

0,5

Tema 1.3. OcHoBHble HH(pOPMAIMOHHBIC

Cooepoicanue yuebno2o mamepuana:

0,5
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mnmpoueccol M HUX peanusanus € I[MOMOUIIbIO
KOMIIBIOTEpaA

XpaHneHue WHQPOPMALMOHHBIX OOBCKTOB pPA3IMYHBIX BUAOB HA PAa3HBIX IU(PPOBBIX HOCUTEIX.
OnpeznencHre 00BEMOB pa3IMYHBIX HOcUTened wuHpopMmanuu. Daiin kak eIuHUIA XpaHCHUS
nHQOpPMAIMU Ha KOMIbIoTepe. ATpuOyTH (aiima m ero obobeM. Yuer o0beMOB (haillloB MpH HX
XpaHeHHH, mepejade. 3amiuch WHPOpPMAIUMU Ha KOMIAKT-AMCKH Pa3IMYHbIX BHIO0B. OpraHusaius
uH(OpMaLMK HA KOMIIAKT-JJMCKE C UHTEPAKTHBHBIM MEHIO.

IIpakTHuyeckas padora:

OmnpeneneHre 00BEMOB  Pa3NMYHBIX ~ HOcuTened  wHpopMmaruu. DopMaTHpoBaHHE  JTUCKA.
Jedparmentanust aucka. OnpeneneHne BHAa (aiiia Mo €ro paclIMpeHHo. Y4eT o0beMoB (haiiioB
IIPU MX XpaHEHHH, Iiepeiade. 3anuch NHYOPMALMK Ha KOMIIAKT-IMCKH Pa3JINdHbIX BUJIOB.

0,5

CamocrosiTesbHast padora:
Coobienue mo Teme «Bumbl 1 CBOWCTBA CUCTEM XpaHeHus uHpopMarmmy, «[IporpaMMBbl AJs 3aKUCH
KOMIAKT-JFCKOBY»

0,5

Tema 1.4, VYmopaBneHue  mOpoLECCAMU.
IMpeacraBnenne 00  aBTOMAaTHYECKHX U
aBTOMAaTH3UPOBAHHBIX CUCTEMAX YHPaBICHUS

Codeporcanue yuebHo20 mamepuana:

VYnpasnenue mporeccamu. IIpeicTaBieHne 06 aBTOMATHUECKMX M aBTOMATH3UPOBAHHBIX CHCTEMAx
YIPaBIEHUS] B COIMAIBLHO-DKOHOMHUYECKOH chepe aestenbHocTH. ACY pasinuHOro Ha3zHAYEHUS,
MPUMEPBI UX KUCIOJIL30BaHUs. JIeMOHCTpAIIUS UCTIONBb30BaHUs pa3iuuHbiX BusoB ACY Ha NMpakTHKe B
COIHATILHO-DKOHOMHYECKOH chepe JIesTeTbHOCTH.

CamocrosTeabHast padoTa:
CooO1ieHne 1o reMe «ABTOMATH3alMsl B 9KOHOMHUKE

0,5

Pa3gen 2. CpeacTtBa HHGOPMANIMOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJOT Wi

Tema 2.1. ApxuTekrypa KOMIBIOTEpA.
Buemnue YCTpOHCTBA. IIporpammuoe
obecrieueHne

Coodeporcanue yuebHo20 mamepuana:

Apxutektypa  KoMmbiOTepoB. OCHOBHBIE  XapaKTEPUCTUKH  KOMITBIOTEpOB. MHOroooOpasme
KOMITBIOTEPOB. MHOroo0pasue BHEIIHUX YCTPOWCTB, IOAKIIOYAEMBIX K KOMIIBIOTEPY. Bujbl
MPOrpaMMHOTO oOecriedeHrsl KoMmImbioTepoB. OmeparnmonHas cucrema. [ paduuecknii mHTEpdErc
nosb3oBaresns. [IpuMepbl HCIOIb30BaHMSI BHEIIHHX YCTPOMCTB, MOIKIIOYAEMBIX K KOMIIBIOTEPY, B
yueOHbIX [emsiXx. [IporpaMMHOe oOecredeHHe BHEIHHX ycTpoiicTB. I[lOOKIIOYEHHE BHEIIHHX
YCTPOWCTB K KOMIIbIOTEPY M HX HacTpoiika. [Ipumepbl KOMIUICKTAIlMM KOMIIBIOTEPHOTO pabodero
MECTa B COOTBETCTBHMHM C IIEJSIMH €r0 HWCIOJB30BAHUSA JUIA  PA3IMYHBIX  HAMpPaBICHUN
npo(eCCUOHANBHOM JeSITEIBHOCTH.

0,5

IIpakTuyeckas padora:

TToaxmrouenne npuaTepa/MDY, KOJOHOK, KJIABHATYPHI, MAHHUITYJIATOPOB «MBIIIbY, «IKOUCTHK» K
KOMIIBIOTEPY, TOUCK uHpopMmanuu 1o mnpuHnunam Jk.pon Heiimana. Kommnekranus
KOMITBIOTEPHOTO OOCCIICUCHHS YCTPOWCTBAMH M crienuanu3upoBaHHeIM [10 pabodero mecra s
WCTIONB30BaHusl B TpodeccuoHanbHOW nestenbHOCTH (APM). DkcruryaTalioHHBIE TpeOOBaHHUS K
KOMIIBIOTepHOMY pabouemy wmecty. [Ipodmmaktudeckne W aHTHBHPYCHBIE MEPONPHUATHS IS
KOMITBIOTEPHOTO Paboyero Mecra B COOTBETCTBHH C €r0 KOMIDICKTAMEeH misi mpodeccHOHaTbHON
JIeSITENIbHOCTH.

0,5

CamocrosTesbHasi padora:
CooOmenne mno TtemMe «ApxurekTypa Kommbiorepa», «llokonennss OBMy», «IIporpammuoe
obecrnieueHney, «OnepaOHHbIE CUCTEMBIY

0,5
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Tema 2.2. JlokanpHas ceTh u pabora B Hell. | Codepowcanue yuebHo20 mamepuana: 0,5
OnepannoHHas cucTeMa OObeIMHEHNE KOMITBIOTEPOB B JIOKAJbHYIO ceTh. OpraHu3anus padoThl MOJIB30BaTENCH B JTOKAIBHBIX
KOMIIBIOTEPHBIX CeTAX. PasrpanndeHne mpaB JOCTyHa B CETH, oOmee IICKOBOE IMPOCTPAHCTBO B
JIOKQJIbHOM CETH.
IMpakTuyeckasi paéora: 0,5
Co3znmanue u mepeMMEeHOBBIBAaHHUE TIATIOK, CO31anne (aiiia B Mmarnke, MOUCK Qaiisia 1o JOKaJIbHOH CeTH.
PaboTa B cpene onepaimonHoi cucrteMsbl. I padudaeckuit maTEpdEHiC.
CamocTrosTe/ibHasi padoTa: 0,5
IIpumeHeHe TOMyYeHHBIX 3HAHUW Ha TIpaKkTHKe: co3maanne nanku «Muadopmarrka 2021-2022», B Hei
(atima ®U.doc, Moii pabounii cTon Ha kommbioTepe. OPITeXHUKA U CIIEITHATBHOCTD.
Tema 2.3. 3ammra uapopmanmu. | Codeparcanue yuebHo2o0 Mamepuand: 0,5
ApxuupoBanue. KomnbroTepHble BUPYCHl M | 3ammra WHGOpPMAIMU, aHTHBHpPYCHas 3ammrta. ApxuB uHpopMmanuu. Co3gaHHE apXuBa JaHHBIX.
AHTHBHPYCHBIC TIPOTPAMMBI U3BreyeHne IaHHBIX W3 apxuBa. be3onacHOCTb, TMI'MEHa, JPrOHOMHKA, pecypcocOepexeHue.
OKCIUTyaTallMOHHBIE TPe0OBaHUS K KOMIBIOTEpHOMY pabouemy wmecty. [Ipodunakrudeckue
MEpPOTPUAITHS JUII KOMIIBIOTEPHOrO pabodYero mMecra B COOTBETCTBHHM C €r0 KOMIUICKTAIMEH ISt
npodeccHoHAILHOM e TeIbHOCTH.
IIpakTuyeckas padora: 0,5
Co3nmanue W pacrakoBKa apxuBa JTaHHBIX, YCTaHOBKa OecrutatHoro antuBupycHoro I10O. Co3manue
apx¥Ba JaHHBIX C maposieM. V3BiedeHne JaHHBIX U3 apXUBa C MapoJieM.
CamocTrosTe/ibHasi padoTa: 0,5
Coobmenne «Bumel aHTHBHPYCHBIX IIpOrpamMM», yCTaHOBKa aHTHBHpycHoro IO m apxuBartopa.
CoctaBuTh KOHCHEKT: COBpeMEHHBIC aHTHUBHPYCHBIE IPOTPAMMEI
Pa3nen 3. TexHoaoruu co3ganusi M npeodpa3oBaHusi HHGOPMAIMOHHBIX 00bEKTOB 6
Tema 3.1. Bosmoxsaoctn HactomsHOU | Codeporcanue yuebHo2o mamepuana: 0,5
M3JAaTeIbCKON CHUCTEMBI: co3faHne W BepcTka | IloHsTre 00 WHOOPMAIMOHHBIX CHCTEMaxX W aBTOMATH3alMM WH(POPMAIMOHHBIX IPOIECCOB.
TEKCTa Bo03MOXHOCTH HACTONBHBIX HM3ATEIBCKUX CHCTEM: CO3JaHHE, OpraHM3alus M OCHOBHBIE CIOCOOBI
npeoOpa3oBanus (BEpCTKU) TekcTa. Vcronp30BaHUEe CUCTEM MPOBEPKH opdorpaduu U rpaMMaTHKH.
Co3gaHne KOMIBIOTEPHBIX IMyOJMKAIMA HAa OCHOBE HCIOJIB30BAHUS TOTOBBIX IIIA0JOHOB (I1st
BBIMOJIHEHHS y4eOHBIX 3amaHuii). [IporpaMMbI-iepeBOTYUKH. BO3MOXKHOCTH CHCTEM DPACIO3HABAHUS
TEKCTOB. [ MTIEPTEKCTOBOE MpeCTaBICHNUE HHOPMAIIHH.
IIpakTuyeckas padora: 0,5
Habop TekcTa mox OMKTOBKY, PEIaKTUPOBAHHE TCKCTA, 3aJaHUE CBOMCTB CHMBOJNA (LIPUQT, KErJb,
HauepTaHWUE), 3aJJaHue CBOWCTB ab3ana (BhIpaBHUBAaHUE, OTCTYI | CTPOKH, MEKCTPOUYHBIH HMHTEPBA),
BCTaBKa M MOJIINCh U300paXKCHHUS
CamocrosTe/ibHasi padoTa: 0,5
[ouck wunpopmanuu B uHTEepHETe M co3naHue crucka «lOOwmsiper 2021 ronma (KOMITO3MTOPEI,
WCTIOJTHUTEIHN)», MOATOTOBKA JIOKJIaja Ipo OTHOTO W3 I0OMIISPOB, OTIPaBKa (ailjioB Ha 3IEKTPOHHYIO
OYTY
Tema 3.2. Bosmoxnoctn 3nekTpoHHBIX | Codeporcanue yuebHo20 mamepuana: 0,5

TaOJIHII. MaremaTudeckas 00paboTka

Bo3MoxHOCTH NHHAMUYECKUX (DIEKTPOHHBIX) Tabmui. MartemaTndeckas oOpaboTKa YHCIOBBIX
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YHCIIOBBIX IaHHBIX, Ipaduueckas obpaboTka
TaOJIHLL

JMAHHBIX. VICTMONB30BaHUE PAa3UYHBIX BO3MOXHOCTCH ITUHAMHYCCKHX (JICKTPOHHBIX) TaONHIl JUIs
BBIMOJIHEHHS Y4eOHBIX 3amanuii. CpencTBa rpauyeckoro MpeACTaBICHUS CTATUCTUYECKUX JAHHBIX
(memoBast rpaduka). IlpercraBnenue pe3yabTaTOB BBINOJHEHHs PACYETHBIX 3aj1a4 CpeNCTBAMH
JIEIIOBOH rpaduKH.

IpakTHueckasi pagora:

Pemenune 3amay mo Kypcy MareMaTHku 7-9 KiIaccoB (HaXOXICHUE KOJHMYSCTBA KOPHEW KBaIpaTHOTO
ypaBHEHHsI, HAaXOXKICHHE KOpPHEW KBAaIpaTHOTO yPaBHEHHs, HAXOXKJICHHE IUIOIIAAN TPEYroJbHHUKA,
00BEMOB TeJ BpalleHUs), TIOCTPOCHUE Tpadrka KBaAPaTUIHON W APOOHO-pAIMOHANEHOW (YHKINH,
pelIeHre YJKOHOMHYECKUX 3a71a4

0,5

CamocrosTebHas1 padoTa:
CooOmienre 1o TeMe «OBOJIONMS AJICEKTPOHHBIX TaOmuIy, «JlemoBas rpaduka», pemeHue
9KOHOMHYECKHX 3aj1a4 (IUIaHUPOBAHKE MMOC3/IKH, HeJIeNIbHbIH PacXo/  T.J1.)

0,5

KonrposabHas pa6ora

Tema 3.3. ba3bsl [OaHHBIX M CHUCTEMBI
yrpaBieHus 0a3aMu TaHHBIX

Codeporcanue yuebHo20 mamepuana:

[IpencraBnenune 00 opraHu3anuu 0a3 JaHHBIX M CUCTeMaX yrpaBicHus umu. CTPYKTypa AaHHBIX U
CHCTEeMa3alpoCoB Ha NMpUMepax 0a3 JaHHBIX Pa3IMUHOTO Ha3HAYCHHS: IOPUAMIECKUX, ONOIHOTEUHBIX,
COLIMANIbHBIX, KaJPOBBIX W jp. Mcrmonb3oBaHHE CHUCTEMbl YIpaBlieHHs Oa3zaMM JaHHBIX JUIst
BBIMOJTHEHHS YYCOHBIX 3aJaHUN U3 Pa3IHMYHBIX MPEAMETHBIX oOnacteir. dopMupoBaHUE 3alpOCOB s
paboTel B ceTH VMHTEpHET ¢ AJIEKTPOHHBIMHU KaTajoramMu OMOIMOTEK, My3eeB, kHuromsmanus, CMU
B paMKax Y4eOHBIX 3aJaHUil W3 pa3lUYHBIX MPEIMETHBIX O00NacTell. DIEKTPOHHbIE KOJUICKIHN
WH(QOPMALMOHHBIX U 00pa30BaTEIBHBIX PECYPCOB, 00pa30BaTEIbHBIC CIICIUAIN3UPOBAHHBIC MOPTAIBL.
Opranuzanus 6a3 JaHHBIX. 3aloJHEHWE MoJe 0a3 MaHHBIX. BO3MOXKHOCTH CHUCTEM yIpaBICHH
6azamu JanHbIX. DOpMUPOBAHUE 3aPOCOB JIJIsl IOUCKA U COPTHPOBKU MH(pOpMAIHMU B 0a3€ JaHHBIX.

0,5

IpakTHueckasi pagora:
Cosnanue uepapxuieckoii/cereBoii b/ «YuebHoe 3aBenenney, cosnanue tadbamanoi BJ1 «1 xype»

0,5

CamocrosTesbHasi padora:
Coobmenne o teme «IIpumenenue 6a3 maHHbIX», «CUCTEMBI yIIpaBJiIeHHs 0a3aMU JAHHBIX)

0,5

Tema 3.4. KomnsroTepHas rpaguka

Codeporcanue yuebHo20 mamepuana:

[pencrasnenue rpaduueckoil HHPOPMALUK B KOMIBIOTEPE, KOMIbIOTEpPHAs rpaduka, pacTposas,
BEKTOpHas U (hpakTajbHas rpauka, MUKCEb, TUKCEIU3aNus, pa3pelieHne U300pakeHus, peabHbIH
pasmep, IBETOBasi MOJIENb, Oe30MMacHas najinuTpa, rpaguueckre MPUMHUTUBEI, KpuBasi besbe, 3auBKa
3aMKHYTOTO KOHTYypa TPaJHEHTOM, TEKCTYpOH M KapTO#, KaapupoBaHWE H300pakeHus, 0OBOJKA
KOHTYpa, paboTa co CJIosIMU, PpaKTAJIbHbIN TPEYTONbHUK U CHexkuHKa Koxa.

0,5

IIpakTuyeckas padora:
ITouck B wHTepHeTe wW300pakeHne 1o TemMe «HOBBIM TOm», co3maHWe  HOBOTOIHEH
OTKpbITKH/nipurianienus B penakrope GIMP/Adobe Photoshop

0,5

CamocTosiTeIbHas padoTa:
JlopaboTka HOBOTOTHEH OTKPBITKH/TIPUTIIAIICHUS

0,5

Tema 3.5. Pemaktop mpe3eHTanuii w
MYyJIbTUMEIUHHAS cpeaa

Cooepoicanue yuebnoco mamepuana.:
[pencraBienne O  MOPOrPaMMHBIX — CpellaX  KOMIBIOTEPHO#  rpaduKH, Mpe3eHTalusxX U
MYJIbTUMEANIHBIX cpenax. Co3paHue 1 peJakTUpOBaHue IrpauIecKuX U MyJIbTUMEINHHBIX OOBEKTOB.

0,5
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OdopmiteHre eKTPOHHBIX MyOnukanuii. CpeacTBa KOMIBIOTEPHBIX MPE3EHTALUH YISl BBIIOJIHEHHS
yueOHBIX 3aJaHui M3 pa3MYHBIX NpPEIMETHBIX obnacteld. lcnonb3oBaHue INPE3EHTALMOHHOTO
o0opynoBaHMA. 3HAaKOMCTBO C OJIEKTPOHHBIMH THIIEPTEKCTOBBIMH KHHTaMH, OSJIEKTPOHHBIMH
y9eOHHUKAMH U KypHAJIaMH.

IIpakTHyeckas padora:

[Touck B naTEpHETE MH(DOPMAIHH 10 TeMe «My3en
Opanyn/Typuun/Utamun/I'epmannn/Poccun/Hopsernn/Benukobpuranui. . . »,
CO3J]aHUE MPE3EHTAIMY Ha IAHHYIO TEMY

0,5

CamocrosTeabHast padoTa:
JlopaboTka npe3eHTaunu

0,5

Tema 3.6. HoTHbl#t penakTop

Codeporcanue yuebHo20 mamepuana:

Wneonorust pasnuyHbIX PEAAKTOPOB. BO3MOXXKHOCTH COBPEMEHHBIX IPOrpaMM HOTHOTO Habopa M
BEepPCTKHU. Pa3znmuHbie BUIBI HAO0Opa HOTHOTO MaTepHualia (ToNIaroBelii HA0Op, OBICTPBIA HAOOP, HAOOP
HOT B peanbHOM BpemeHm). OOpaboTka HaOpaHHOTO MaTepHaia (JoOaBieHHE W YIaJCHHE TaKTOB,
KONIMPOBAaHNE, MHOTOTOJOCHE). PaccTaHOBKa apTHKYJSIIIMOHHBIX OOO3HA4YeHWH, AWHAMHUKH, BBOJ
MTOJICTPOYHOTO TEKCTa. | pynmHMpoBKa HOT W MEXKCTPOUYHBIC TPYIMHI, Tpemono. Habop opkecTpoBoii
MAPTUTYPHl M LEPKOBHOM MY3BIKH. BepcTka HOTHOro MaTepHwaia (HACTPOWKAa PACCTOSHUS MEXKIY
HOTOHOCIIAMH W CHCTEMaMHU, JOTIOJHUTEIFHBIE HOTOHOCIHI U ossia). BBog m pacmo3naBaHue HOT CO
cKaHepa, ucrnospzoBanue rpaduku. [leuars no maprusiM. [Iporpammer Finale, Sibelius, MuseScore

CamocrositensHas paboTa:
Habop HotHOTO npumepa (conbdemxno, OTM, My3bIKajbHas JUTEpATypa)

0,5

Pa3gen 4. TenekoMMyHUKAIIMOHHBbIE TEXHOJIOTHH

Tema 4.1. Pa3Burtue cetu Untepner. Ilouck u
nepenada HHGOPMAIUU

Codeporcanue yuebHo20 mamepuana:

PazButne cerm HMutepuer. IIpotokonst cern WHreprer. IlpencTaBieHuss O TEXHHYECKUX U
MIPOTPaMMHBIX CPEJCTBaX TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHH. MIHTEpHET-TEXHONIOrHH, CIIOCOOBI 1
CKOPOCTHBIE XapaKTEPUCTHKH MOAKIIOYEeHHs, nposaiinep. bpaysep. IIpumMepsr paboTsl ¢ MHTEpHET-
Mara3mHoM, wuHTepHeT-CMU, WHTEpHeT-TypareHTCTBOM, HHTepHEeT-OnOimmoTekoir u mp. Ilowmck
rH(pOpMAIMHU ¢ HCHOJIb30BaHHEM KOMIIbioTepa. [IporpaMMHbIe MOUCKOBBIE CEPBHCHL. Vcnonb30Banue
KIIFOUEBBIX CJIOB, (Gpa3 amsi moucka uHpopmarmu. KomOunaiuu ycnoBus noucka. [Ipumep mowucka
vHpOpMalMd HA TOCYAApCTBEHHBIX  O0pa3oBaTelbHBIX MHOpTasaX. [IOMCKOBBIE  CHUCTEMBI.
OcymecTBieHne TOWUCKAa HWHQOpPMAIUM WM HHOOPMAIMOHHOTO OOBEKTa B TEKCTE, (aiIoBBIX
CTpYKTypax, ©0azax maHHbIX, cetd Wurepuer. Ilepenaya undopmanuu Mexay KOMIBIOTEPaMH.
[IpoBogHas u OecnipoBoaHast cBs3b. MoneMm. EnuHMIBI M3MEpeHUs CKOPOCTH Iepeiavyd AaHHbIX.
DiekTpoHHast o4Ta ¥ (JOPMUPOBAHUE AAPECHON KHHUTH.

0,5

IIpakTuyeckas padora:
ITouck B uaTepHETE MHPOpManuu mo Teme «BrictaBkn Hrkaero Hosropomay, cozmanue ¢aiina ¢
uH(opManmel, oTipaBka ¢aiia 1mo JIEKTPOHHOH MoYTe

0,5

CamocrosTesbHasi padora:
IMouck nupopmanuu o TeMe «INCKTPOHHBIC PECYPCHI ST CTYACHTOB-
JIMPUIKEPOB/TAaHIIOPOB/BOKAIIUCTOB. ..», C CO3AaHueM (aiina ¢ uHpopManell U THIICPCChUTKAMU

0,5
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Tema 4.2. Bosmoxnoctu cereBoro I10: | Codeporcanue yuebnoeo mamepuana: 0,5
9JIEKTPOHHAS 1I0YTa, BUICOKOH(DEPEHINN B03MOXHOCTH CETEBOrO MPOrPaMMHOTO OOCCICUCHMsSI JJIsi OPTraHW3alWd JTUYHOW M KOJUICKTUBHOM
JEeSTETHbHOCTH B TIOOAIBHBIX W JIOKAJTBHBIX KOMITBIOTEPHBIX CETSAX: JJIEKTPOHHAs II0dTa, dar,
BUACOKOH(epeHnns, WHTepHeT-TeaeoHus. Ilpumepsl ceTeBbIX HH(MOPMAIMOHHBIX CHCTEM IS
Pa3IUYHBIX HAIPABJICHUH MPOPECCHOHANBHON IESITENLHOCTH (COIHMalibHbIe ceTH, nHTepHeT-CMU,
IUCTAaHIIMOHHOE OOy4YeHHe ¥ TECTHPOBAaHUE, CETEeBble KOH(QEpeHIMH ¢ (GOpyMBI H Tp.).
Hcnonp3oBaHne TECTUPYIOIIMX CHCTEM B  y4eOHOW JEATENHHOCTH B  JIOKAJIBHOH  CETH
npodeccrnonansHOM 0O6pazoBatenpHOl opranm3aryu CI10.
IMpakTuyeckasi paéora: 0,5
IMowuck B uaTepHETE MHPOPManuu 1o TeMe «Moé x000u», coznanue ¢aiina ¢ uHpopMaIHen, OTIpaBKa
(aiina no 3JeKTPOHHON NOUTE
CamocrosTeabHas padora: 0,5
Iouck napopmanuu no teme «Co3ganue canTay
Tema 4.3. Meronsl u cpenctBa co3uanus u | Codepowcanue yuebHO20 Mamepuana: 1
COIPOBOXKJICHUS CcaiTa MeTonpl M CpeACTBa CO3IAHHMSI M CONPOBOXKICHHS caiiTa. MeETOABI M CpEACTBA CO3MaHHS H
COTPOBOXKJICHUS HOBOCTHOM JICHTBI, CaliTa 3JICKTPOHHOTO XYypHaja WIH UHTEPHET-ra3eThl (Ha mpumepe
pasznena caiita 00pa3oBaTeIbHON OPTaHU3AIINH).
CamocrosTenpHas paboTa: 0,5
TTouck napopmanuu no teme «Co3nanue cairay
KonTpoabHas padora 1
HToro no paznenam 1-4 6jioka «mHGOpPMATHKA»: ayTIUTOPHbIE 3aHATHS 16
HToro no paznenam 1-4 6Jioka «<MHPOpMATHKA»: caMOCTOsITeJIbHasl padoTa 8
Paznen 5. Beenenue. PazButue nousatus o uncie. Kopuu, crenenu u jorapugmsl 4
Tema 5.1. MaremaTuka B Hayke, Texuuke, UT | Codeporcanue yuebnoeo mamepuana: 0,5 2
U TpakTHdeckoil pesrenpHocTH. llenmsie u | BBemenme. Marematnka B HayKe, TEXHHKE, HSKOHOMUKE, HWH()OPMAIMOHHBIX TEXHOIOTHAX U
panvoHadbHBIE uYHcia.  JleficTBUTENBHBIE | TIPAKTHUECKOW NesTenbHOCTH. Llenn u 3amaun u3ydeHns MaTeMaTuky mpu ocBoeHun npodeccuit CI10
Yyucia. [TpubGimxeHHBIC BeruncieHus. | u  crnenuanbHocTeld CIIO. Paspurme moHsATHS O uwmcne. llemble W pamuOHAIBHBIE YHCTIA.
Kowmmnekcusle umcna. Crenenu. Kopenb n- | JleficTBuTenbHble uyncia. JledcTBus ¢ HUMH. [IpuOnrbkeHHBIE BBIYHCIeHUS. KoMIUIEKCHBIE YHCa.
HOW CTETeHU Kopuu wu cremenu. KopHu HaTypanmpbHOH CTEeleHHM U3 4YHMClIa W WX cBoiictBa. CremeHu C
pAllMOHANIBHBIMU  TIOKA3aTeNIIMU, WX CBOMCTBA. CTENmeHW C JACHCTBUTEIBHBIMH ITOKA3aTCISIMHU.
CBoIiCTBa CTETICHU C ACHCTBUTEIBHBIM ITOKA3aTEIICM.
IIpakTuyeckas padora: 0,5
Brrurciienue 3HaYCHUN BBIPAXKCHUIA, COACPIKAIMX KOPHH U CTCIICHH
CamocrosTeabHast padoTa: 0,5
Coobmenue o teme «HaTtypanpHble unciay, «JleficTBUTEeIbHBIC YUCiay, «PalMoHaIEHBIC YHCIIAY,
«KomrnekcHsle yuciay. Berunciaenue u cpaBHeHrne KopHel. BrinonHeHne pacueroB ¢ pajrkaiamMu.
HaxosxaeHue 3HaueHUH CTeTeHel ¢ pallnOHAILHBIMA MTOKazatensiMu. CpaBHEHHE CTETICHEH.
Tema 5.2. Jlorapupmer m wux cBoictBa. | Codeporcanue yuedHo20 mamepuana: 0,5 2

[IpeobpazoBanme JTIOTapUPMUIECKIX
BhIpakeHUM. VppanroHanbHble ypaBHEHUS U

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTorapuPMHUIECKOE TOXKAESCTBO. JlecaTHIHbIe U HATypaJbHbIC
norapudmsl. [lpaBuna geiictBuii ¢ jJorapudmamu. [lepexon k HoBoMy ocHoBaHHIO. [IpeoOpa3oBanme
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HEPABCHCTBA

anreOpandecknx BblpakeHHH. [IpeoOpazoBaHue palMOHAIBHBIX, HPPALHMOHAIBHBIX CTEICHHBIX,
MOKA3aTeJIbHBIX M JIOTapU(MHUYECKUX BBIPOXKEHHUH. PelleHne HppanMoOHAIBHBIX YpPaBHEHHH W
HEpaBeHCTB. PelieHne npukIagHbIX 3aaad.

IMpakTuyeckasi paéora: 0,5
Beruuciienne norapuMoB, 3HAYSHWH BBIpOXECHHH, coaepykamux Jorapudmsel. I[IpeobpasoBanue
JorapupMUIECKIX BEIpOKCHUH. Pemenne nppannoHaibHEIX ypaBHEHUH U HEPABEHCTB
CamocTosTe/bHasi padoTa: 0,5
Coobmenne no teme «Jlorapudpm m ero Buab», «Pamnukaisl», pelreHHe MPHUMEPOB, COACPIKALIIX
CTETICHH, PaJuKalIbl U JIoTapH(MEI, pelIeHne HPPAITOHAIBHBIX ypaBHECHUH
Tema 5.3. TlokazatenmsHble ypaBHeHHS u | Codepowcanue yuebHO20 Mamepuana: 0,5 2
HEpPaBEHCTBA Pemienne moka3aTenbHbIX ypaBHEHWHW W HEpaBeHCTB. PelmieHune npukiagHbix 3amad. Pemenue
KBaJ[PaTHBIX ypaBHCHHU. PelieHWe ypaBHEHUI C NOMOIINBIO BBIHECCHHs OOINEro MHOXKHUTENS 3a
cKk0oOKkH. PaBHOCHIBHOCTH ypaBHEHHUU. PellleHre MpocTeHnX MoKa3aTelbHBIX HepaBeHCTB. O0nacTh
OIpeJICIICHUs] HEPABEHCTBA.
IIpakTuyeckas padora: 0,5
PemeHue nmoka3aTenbHBIX YPABHEHHI U HEPABEHCTB
CamocrosTeabHas padora: 0,5
Coobmenne mo teme «Martemaruka B [p. ['perum», «Maremaruka B [p. Erunte», «MaTtematuka B
Hp. BaBuioney, «Maremaruka B p.Muauny, penienre nokazareabHbIX YPaBHEHHMN
Tema 5.4. Jlorapudpmmdeckue ypasaeHus u | Codepowcanue yuebHo20 Mamepuana: 0,5 2
HEpaBEHCTBA Pemenne mpukimamHeix 3amad.  Pemenme  sorapuMUYECKMX  ypaBHEHHH W HEPaBEHCTB.
PaBHOCWIBHOCTE ypaBHeHHH. HeoOXoauMOCTh TPOBEpKHM HAWACHHBIX TPH pEIIeHUH 4YHCeT Ha
SABIISIEMOCTh KOpHEM Jorapudmudeckoro ypaBHeHus. OOmacte ompeneneHus jorapudpma. Pemenue
CHCTEM HEPaBEHCTB M KBaJPATHHIX HEPABCHCTB.
IMpakTuyeckasi paéora: 0,5
Pemenue morapuMuiecknx ypaBHEHUH U HEPABEHCTB
CamocrosTejbHasi padoTa: 0,5
Coobmienne mo Teme «Pa3BuUTHE TOHATUS O 4YHUCIe», «ApaOckas wMareMaTnka», «CHCTEMBI
CUHCJICHUS, PEIICHUC JOTApU(PMHUYCCKIX YPABHCHUI
Pa3gen 6. IlpsiMble 1 10CKOCTH B pocTpaHcTBe. KoopanHaTel 1 BekTopbl. MHOTOrpaHHUKH M KPYTJIble Tesla 4
Tema 6.1 B3aumnoe pacnonoxenue npsaMeix | Codepocanue yuebH020 mamepuana: 0,5 2
u miockocteil. [lapamnenbHOCTh TpsMBIX U | [IpsMbIe U IUIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacroyioKeHUe IBYX MPSIMBIX B IPOCTPAHCTBE.
miockoctedl.  Cewenus.  Yrael  Mmexnay | [lapamnensHocTs npsaMoi u minockoctu. [lapamiensHocTs miockocTei. CeueHusl.
MPSIMBIMH u wiockocTsaMU. | [leprneHauKyIIpHOCTD MPSIMO# U TIIOCKOCTH. [IepreHIUKYIAp U HAKIIOHHAS. YTOJI MEKIY IPAMON U
[lepneHIuKyIApHOCTD NMPSIMBIX U IUNIOCKOCTEH | IIOCKOCTBIO. JIByrpaHHbIN yrodl. YTosl MEXIy MIIOCKOCTAMU. IleprneHauKyIspHOCTh ABYX
IockocTed. 'eomMerpraeckue mpeoOpa3oBaHus IPOCTPAHCTBA: apallIeIbHBIH IePeHOC, CHMMETPHS
OTHOCHUTEJIBHO III0cKocTH. [lapamiensHoe npoekTupoBanue. Ilnomans opToroHaabHOM MPOEKIHMH.
M3o0paxkeHne NpoCTPaHCTBEHHBIX QUTYD.
IpakTuyeckasi paéora: 0,5
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Haxoxxnenue mnapanienbHbIX, MEPECEKAOUIMXCS M CKPELIMBAONMUXCSA MPSMBIX B MpOCTEHIINX
o0bemMHbIX (urypax. IlocTpoeHue cedeHHs, NPOXOISIIEro 4Yepe3 3 TOUYKW. PemieHwe 3amad c
WCIIOJIb30BaHHUEM [IBYTPaHHBIX yIIIoB. Penienue 3a1a4 Ha reoMEeTpUIecKHe peodpa3oBaHus

CamocrosTebHas1 padoTa:
Coobmenne mo teme «l'eomerpus EBrxnmma», «'eomerpus JlobaueBckoro», «I'eomerpus Pumanay.
TIpumenenmne NoJy4eHHBIX 3HAHUI HA MPAKTHKE

0,5

Tema 6.2. KoopuHaThl 1 BEKTOPHI B
npocTpancTBe. CKalIIpHOE IPOU3BEICHHE.
Mmuororpannuku. [lnomaan moBEpXHOCTH U
00BEMBI TeI

Cooepoicanue yuebnoco mamepuaia.:

Koopaunater m BekTopsl. [IpsiMoyronpHas (mekapToBa) cCHCTEMa KOOPAMHAT B IPOCTPAHCTBE.
Dopmyna pacCTOSHUS MEXIY OBYMS TOYKaMH. Y paBHEHUS COephl, IUIOCKOCTH M MPSAMON. BekTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. CliO’KeHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
PaznoxeHnne BekTopa MO HampaBiIeHUSIM. YTOJI MEXAY IByMsl BeKTopaMu. [Ipoekiusi BeKTopa Ha OCh.
Koopaunats! Bektopa. CransipHOe NMpou3BeACHUE BEKTOPOB. MCmoiab30BaHKE KOOPAUHAT U BEKTOPOB
NpU PCIICHUH MAaTEMAaTUYCCKUX U MPUKIAIHBIX 3a7ad. MHOTOrpaHHUKHU. BepuuHel, pebpa, rpaHu
MHOTOrpaHHuKa. Pa3BepTka. MHororpanubie yribl. Beimykibie MHOrorpaHHuku. Teopema Jinepa.
MHoTrOrpanHuKy, TMpu3Ma, Napajiielenune]l, NUpaMuaa, YyCcedeHHas MUpamMuaa, MpaBUIbHbIC
MHOTOTPAaHHHUKH, CEUYCHHsI MHOTOTPAHHHUKOB, (POPMYJIBI 0OBEMOB MPU3MBI, TTHPAMHUIB U yCEUEHHOU
HPaMHUIBI

0,5

IpakTHueckasi pagora:

PerieHne 3aau ¢ MCMOJIb30BAHMEM METOJa KOOPJHMHAT U BEKTOPOB. PelieHue 3a/1a4 Ha HaX0XKICHUE
CKaJLIPHOTO TPOWM3BEACHHUsSI BEKTOpOB. PemeHne 3amady Ha oObeMHBIE GUTYpHl (HaXOXIEeHUE
KOJIMYECTBA BEPIIMH/CTOPOH), HAX0XK/ICHUE BBICOTHI, YIJIOB (PUI'YpBI, TOCTPOCHUE CEUCHUS

0,5

CamocrosTe/ibHasi padoTa:
PemieHne 3a1a4 ¢ UCIOIB30BaHHEM METOAA KOOPAWHAT M BEKTOPOB. PelleHre 3a1ad HA HAXOXKICHHUE
CKaJIIPHOTO TPOM3BEICHHSI BEKTOPOB. [IprMeHEeHNE TOTyYCHHBIX 3HAHUI HA MPAKTHKE

0,5

Tema 6.3. Kpyrnele tena. I[lnomaau
MMOBEPXHOCTH U 00BbEMbl. MHOTOTpAaHHUKH U
KpyTJble Tena

Codeporcanue yuebHo20 mamepuana:

Tena BpaieHusi, OpsMOH KPYroBOW IMIMHApP, NPSIMOH KPYroBOM KOHYC, YCEYEHHBIH KOHYC, IIap U
cdepa, ceueHus Te BpaiieHus, GopMynbl 00beMOB HWIMHJPA, KOHYca M Iapa, GopMyJbl Iuomaiei
OOKOBOW W TIIOJHOH IOBEPXHOCTH KOHYCa, YCEYEHHOTO0 KOHyCa W LWIMHIApPA, IJIOWaab cdepsbl.
MHOTOrpaHHUKY, TpH3Ma, Napajulelieniune], NHpaMula, YCEYeHHas IUpaMuja, I[paBUIIbHbBIE
MHOTOTPaHHUKH, CEUYCHHSI MHOTOTPAHHUKOB, (GOPMYJIbI 0OBEMOB MPU3MBI, MMUPAMHIBI M YCEUEHHOM
nupaMupl. Tena BpallleHus, OpsIMOM KpYyroBOM ILWIIMHApP, NMPSAMOM KPYroBOM KOHYC, YCEUEHHBIN
KOHYC, map M cdepa, CEUCHHs TeN BpalieHus, GopMynbl 00beMOB IWIMHIApA, KOHyca W IIapa,
(opmynsl TUTOmANEH OOKOBOM M TOJHOM MOBEPXHOCTH KOHYCa, YCEUEHHOTO KOHYyca W IMIIMHIpA,
TI0IMIANb Chephl

0,5

IpakTHueckasi pagora:

Pemenue 3amad Ha oOBeMHBIE (GUTYpPHI (HAXOXACHUE IUIOMAAX OOKOBOW W TOJHON ITOBEPXHOCTH,
o0bema). BrITOBBIE 3amauM C OJHOBPEMEHHBIM HCIIOJIB30BAHHEM HECKOJNBKUX (uryp. 3amaum ¢
(hU3UYECKHUM COMICPIKAHHEM.

0,5

CamocrosTesbHasi padora:
Pemenne 3amay Ha oObeMHBIC (QUTYphl (HAXOXKACHUE IUIONIAAXA OOKOBOW M TOJIHOW NMOBEPXHOCTH,

0,5
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06L€Ma). BriToBEIC 3aga4ynu € OJHOBPCMCHHBIM HCIIOJBb30BAHUEM HECKOJIbKHUX (l)I/Il"yp. 3aaaqn C
(1)I/ISI/I‘I€CKI/IM COJCPIKAHUCM.

Kontpoabnas padora mo Temam: «JlefictButenbHple  uucna», «Jlorapupmuyeckue, 1
HppanroHaIbHBIE U TIOKa3aTeNbHBIC yPaBHEHUD», «OCHOBBI CTEPEOMETPHI»
Pa3gen 7. KomOuHaTOpHKA. JjieMeHThI TEOPUH BEPOSITHOCTEl M MaTeMaTHYeCKOH CTATUCTHKH 2
Tema 7.1. KomOunaropusie KoHCTpYKIWH. | Codepircanue yuedHo20 mamepuana: 0,5 2
[IpaBmia koMOMHATOPUKH. DJIeMEHTHI Teopur | OCHOBHBIC TOHATHS KOMOWHATOPWKH. 3agadyd Ha IOJCYET YHCIa pa3MENIeHHH, MepecTaHOBOK,
BEPOSITHOCTEH couetanuii. Pemenne 3amau Ha mepebop BapmanToB. Popmyna OumHoma Heiorona. CBoiicTBa
OMHOMHUHANBHBIX KO3 duuuentoB. TpeyrompHuk Ilackams. CoObITHE, BEpOSTHOCTH COOBITHS,
CJIOKEHUE U YMHOXKEHHE BeposiTHOCTe|. [loHATHE 0 He3aBUCHMMOCTH COOBITHH. [IMCKpeTHas ciryJaiiHas
BEJIMUMHA, 3aKOH €€ pacrpe/eieHus. YucnoBble XapakTepUCTUKH AUCKPETHOH CITy4aliHON BEJIMUMHBI.
[ToHsiTHE 0 3aKOHE OOJIBIINX YUCEIL.
IIpakTuyeckas padora: 0,5
Perienue 3a1a4 Ha mojcyUeT Yncia pa3MeIeHUi, IepecTaHOBOK, coueTanunil. Pemenne 3anau Ha
nepebop BapuaHTOB. PemeHne 3a1a4 Ha BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS
CamocrosTeabHast padoTa: 0,5
Pemienue 3azau Ha mojcyeT YMClia pa3MELICHUH, NEpEecTaHOBOK, coueTaHWid. Pemienwe 3agad Ha
nepeOop BapuaHTOB. PenieHne 3a1a4 Ha BEpOSITHOCTh, HE3aBUCHMBIE COOBITHS
Tema 7.2. Dnementsl MarteMaTuueckod | Codepowcanue yuebHO20 Mamepuana: 0,5 2
CTaTUCTHKHU IIpencraBnenune MaHHBIX (TaONHIBI, JUArpaMMBbI, TpapUKH), TCHEPadbHas COBOKYITHOCTh, BBIOODKA,
cpennee apudmernyeckoe, Menuana. IloHsTHEe O 3agadax MaTeMaTH4eCKOW CTaTUCTUKH. Pemienue
NPaKTHYECKUX 33/1a4 C TPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
IIpakTuyeckas padora: 0,5
Pemenne 3a1a4 Ha BEpOSATHOCTH, He3aBUCUMBIE coObITHs. Co3/1aHme BEIOOPKH, IOCTPOCHHUE MTOJUTOHA
CamocTosTe/bHasi padoTa: 0,5
Pemenne 3amau Ha BEpPOSTHOCTh, HE3aBHCHMBIC COOBITHA. PemleHue MpakTHYeCKHX 3aaad ¢
IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB
Paznen 8. OcHoBbl TpUroHoMerpuu. ®yHk1un u rpagpuku. YpaBHeHHUs U HEPABEHCTBA 5
Tema  8.1. OcuoBel  TtpHuronomerpun. | Codepiwcanue yuedHo20 mamepuana: 1,5 2
Tpuronomerpuieckne YpaBHCHHSA u | OcHoBHble noHATHA. Pammannas mepa yrina. BpamatensHoe npmkenne. CHHYC, KOCHHYC, TaHTE€HC U
HEpaBEHCTBA KoTaHreHc gucia. OCHOBHBIE TPHUTOHOMETpHUYECKHE ToXAecTBa. Dopmynsl mpuBeneHus. PopMyist
cioxxenus. Dopmynbl yaBoenuss Popmynsl monoBuHHOro yriia. IlpeoOpasoBaHus mpocTeHIINX
TPUTOHOMETPUUECKUX BbIpakeHHH. I[IpeoOpazoBaHuMe CyMMBI TPUrOHOMETpHYECKMX (yHKIMil B
NPOU3BECHHUE U IIPOU3BEACHUS B CyMMY. BhIpaskeHne TpUroHOMeTpU4ecKuX (QYHKIHH Yepe3 TaHreHC
MOJIOBUHHOTO  aprymeHta. llpocredimime  TpuroHomerpudeckue ypaBHeHus.  I[Ipocreiimue
TPUTOHOMETpUUYEeCKHe HepaBeHCTBAa. (OOpaTHbIE TPUTOHOMETPHYECKHE (QYHKIMH. ApPKCHHYC,
APKKOCHHYC, apKTaHICHC.
IIpakTuyeckas padora: 1,5

HaxomeHne TPUTOHOMETPHUICCKUX BCJIMYMH 110 OHHOﬁ n3 HUX, npeo6pa3OBaHMe
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TPUTOHOMETPUUYECKUX BbIpakeHUH. [IpeoOpa3oBaHre TPUTOHOMETPUYECKHX BBIpAKCHHH. Perrenue
TPUTOHOMETPHUIECKHUX YPaBHEHUH U HEPABCHCTB

CamocrosTesbHasi padora:

Haxoxnenwme  TPUTOHOMETPHYECKMX ~ BENMYMH IO  OOHOM W3  HHX, HpeoOpa3oBaHHe
TPUTOHOMETPHUYECKHUX BbIpakeHUH. [IpeoOpa3oBaHne TPUTOHOMETPHUYECKHX BBIpaKeHUH. Pernenne
TPUTOHOMETPUYECKHX ypaBHEHWH ©  HepaBeHCTB. CooOmeHne 1o Teme «3apoxkIeHHe
TPUTOHOMETPHI

1,5

Tema 8.2. @yHKIMH, UX CBOHWCTBA U TPaQUKH

Cooepoicanue yuebnoco mamepuana.:

Oyukrum. O0MacTh ONpeaeneH!s ¥ MHOKECTBO 3HAUYCHUH; Tpaduk QYHKINHU, TIOCTPOSHUE TPaPUKOB
(hyHKOIMH, 3aJaHHBIX pa3nHYHBIME criocobamu. CBolicTBa (yHKIHH. MOHOTOHHOCTH, YETHOCTb,
HEYETHOCTh, OTPAHUYCHHOCTD, ICPUOJUYHOCTh. [IpOMEKYTKH BO3paCTaHUs U YObIBaHUs, HAHOOJbIIICE
U HaWMCHBIIGE 3HAYCHUsS, TOYKH OJKCTpeMyma. [paduueckas wuHTepnperanus. I[Ipumepsl
(hYHKIIMOHATIPHBIX 3aBUCHMOCTEH B PEaJbHBIX MPOIECCAX U SBICHUSIX. ApH(QMETHUCCKUE ONEpaluu
Hax ¢pyHknuamu. CrnoxHast QyHkius (kommosuiius). [lonstre o HenpepbiBHOCTH (yHKIMU. OOpaTHBIC
¢byaknuu. OOnacTh ompenencHUs W 00JacTh 3HAYCHUil oOparHoi ¢yHkumu. ['paduk oOpaTHOMH
¢yakaun. CTemeHHBIE, IIOKa3aTeNbHBIC, JOTapU(MUYECKHE ¥ TPUTOHOMETPHUCCKHE (DYHKIIHH.
OO6paTtHbIe TPUTOHOMETpHUYECKHE (HYHKITHH.

IIpakTHyeckast padora:
[MocTpoenue rpahmKoB NOKa3aTeIbHOMU, JOrapupMHUIECKUX, TPUHTOHOMETPUUECKUX, TPOOHO-
paunoHANIBHBIX QYHKIHMH.

CamocTrosTe/bHasi padoTa:
Coobmenne Ha Temy «OOpatHas QyHkuus», «Tpuronomerpudeckue ¢GyHKIHN», «OOpaTHBIC
TpuroHoMerpuieckue GyHKuuny. IIOBTOpeHHE MPOWICHHBIX TEM.

Paszgen 9. Hauana MaTeMaTH4YeCKOT0 aHAJIN3

Tema 9.1. IlocnenoBaTeabHOCTH.
[IpousBonnas. [lepBooOpa3Has M HHTETpa

Codeporcanue yuebHo20 mamepuana:

TTocienoBarenpaocTH. CIIOCOOBI 3aaHUsA M CBOMCTBA YHCIIOBBIX IOcienoBareilbHocTeil. [loHarue o
npenene  mocienoBatensHOocTH.  CylnecTBoBaHWE — Ipefesia  MOHOTOHHOM — OTrpaHMYEHHON
I10CJIEA0BATEIbHOCTH. CyMMHpOBaHHE  TOCJIEIOBATEILHOCTEH. Beckoneuno  yObIBaromas
reoMeTpudeckas mporpeccus u ee cymma. [IpomsBonmnas. [lomatme o mpomsBomHO# (yHKIMH, ee
TEOMETPUIECKUH 1 HU3WIECKUN CMBICI. Y paBHEHHE KacaTelIbHOH K rpaduky ¢pynkunu. [IponsBoaHse
CYMMBI, Pa3HOCTH, INPOU3BEICHHS, YACTHBIC. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIHH.
IIpuMeHeHHEe MPOW3BOMHOW K HCCIICNOBaHUIO (YHKIMHA W TOCTpocHUI0 rpadukoB. [IponsBojaHbe
oOpatHOW (GyHKIMA W KoMmo3uimu (GyHKIWMH. [IpuMepbl HCMOIB30BAHUS MPOM3BOTHON IS
HaXO0XICHUA HaWJ1yd4liero peuicHus B IMPpUKJIaJHBIX 3aja4dax. BTopaa Mpon3BoHasd, ce
reOMeTpUYECKuil U (u3nueckuil cMbici. HaxoxmeHue CKOpoCTH sl mpoliecca, 3aJaHHOro (GopMyIioi
u rpadukom. IlepBooOpaszHas u uHTerpai. IIpiMeHeHHe ONpeAeIeHHOr0 HHTerpana Juisi HaX0K/ACHHs
Iomaau KpuBosiMHeHHo# Tpaneunn. Popmyna Herorona—IJleiOuuna. IlpuMepbl npuMeHEHHs
WHTErpana B GU3NKE H TCOMETPHHL.

IpakTHueckasi pagora:
PerieHne 3asa4 Ha HaxXOXKJCHHE TOYEK OJKCTPEMyMa, HAMOOJIbIIEr0 M HAMMEHBIIEr0 3HAYeHUH
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¢ynkun.  Iloctpoenne rpadukoB ¢dyHkumit. Pemenne 3amau Ha Tembl  «IlepBooOpaznasy,
«OmnpeneneHublil nHTerpany. Haxoxaenue miomaay Gurypsl, orpaHMYeHHON rpadukaMu QyHKLIUH

CamocrosTeabHast padoTa: 2,5
Pemenne 3aay Ha HAaXOXKACHUE TOYEK 3KCTPEMyMa, HAMOOJBIIET0O W HAUMCHBIICTO 3HAYCHHIMA
¢yakoun.  Iloctpoenne rtpadukoB ¢ynkmuii. Pemenne 3amad Ha Tembel «llepBooOpazHasy,

«OnpeneneHHplil nHTerpay. HaxoxaeHue momaan GUrypsl, OorpaHHYeHHON rpadukaMu QYHKITUIA.

HToro no pasaenam 5-9 6jioka «MaTeMaTHKa»: ayAUTOPHbIE 3aHITHSI 20

HToro no pasaenam 5-9 6joka «MaTeMaTHKAa»: CAMOCTOSITeIbHAas padoTa 10

Oobs13aTeIbHAs ayIUTOPHAs yueOHAasi HATPY3Ka 00y4al0lIerocs 36

CamocTosiTeJibHasi padoTa 00y4arouerocs 18

MakcumabHasi yye0OHasi Harpyska 54
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2.4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTH CTYJAEHTOB

BBenenune. UnopmannonHas 1eiTeJIbHOCTH YeJIOBEKA

ITouck cxoncTBa W pa3nuuus NPOTEKAHUS WHGOPMAIMOHHBIX TIPOIECCOB Y YEIIOBEKa, B
OMOJOTUYECKHNX, TEXHUUYECKHX M COIMalIbHBIX cucTeMax. Knaccubukanus nHbopMalnmoHHBIX
MIPOIIECCOB 11O MPUHITOMY OCHOBaHUIO. BhIeieHe OCHOBHBIX WH(MOPMAIMOHHBIX IPOIIECCOB B
peanbHbIX cucreMax. Kraccudukamuss WHGOPMAMOHHBIX MPOLECCOB IO MPUHATOMY
OCHOBaHMIO. BrageHue cucremoil 0a30BBIX 3HAHUH, OTpa)XKaloIUX BKJIAJ HHPOPMATUKUA B
dbopMHpOBaHHE COBPEMEHHOW HAydyHOW KapTUHBI Mupa. McciaenoBaHue ¢ MOMOIIBIO
UH(OPMAIIMOHHBIX MOJENed CTPYKTYphl W TOBEACHHS OOBEKTa B COOTBETCTBUU C
MOCTaBJIEHHOW 3anadeil. BolsiBneHne mnpobieM >XKU3HEAEATEIbHOCTH YeNOBeKa B YCIOBHSX
WH(OPMAIIMOHHOW [HMBWJIM3AMA M OICHKA TMpeiaraéMblX NyTed WX pa3perieHus.
Hcnonp30BaHWE CCHUIOK M LUTHUPOBAaHUS MCTOYHUKOB UHGopManuu. 3HaHHE O0a30BbIX
MPUHIIMIIOB OpPTaHU3aluyd ¥ (QYHKIMOHUPOBAHUS KOMITBIOTEPHBIX ceTell. BraneHne Hopmamu
nH(popManMOHHOW ATHKK | TpaBa. CoOroAeHIE TPUHITUIIOB oOecTieueHrs] HH(OOPMAITMOHHOM

0€30IaCHOCTH, CIIOCOOOB M CPEACTB OOECIEUEHHUs] HAJEKHOTO (PYHKIMOHUPOBAHUS CPEICTB
UKT.

IIpencraBaenue u o06padorka mHpopmanun. Peannzanns 0CHOBHBIX HH(OPMALMOHHBIX
NPOLECCOB C MOMOLIbI0 KOMIILIOTEPOB

Onenka uHpOpMAMKM C TO3UIUNA €€ CBOMCTB (JOCTOBEPHOCTH, OOBEKTHMBHOCTH, TOJTHOTHI,
aKTYaJIbHOCTH W T. 11.). 3HAaHWE O JUCKPETHOW ¢dopme mpeicTaBiIcHUsT WHOpMAIUU. 3HAHHE
CHoco00B KOJUPOBAHUA U JeKoaupoBanus nHpopmanuu. Ilpeacrasienne o poiau nuHGopMauu
U CBSI3aHHBIX C HEM MPOLIECCOB B OKpY’KaroIleM Mupe. BiajgeHne KoMInbIOTEpHBIME CPEJICTBAMU
NpEICTaBICHUS W aHajdu3a JaHHBIX. YMEHHME OTJIHuYaTh MpeAcTaBlIeHue HH(opManuu B
pa3IMUHBIX CHCTEMax CYMCJICHUSA. 3HAHUE MAaTeMaTHYeCKUX OOBEKTOB HH(POPMATUKH.
[IpencraBnenne o MareMaTHYECKUX OOBEKTaX HMH(OPMATHKH, B TOM YHCIE O JIOTHYECKHX
¢dopmynax. OueHka W opraHuzanus HHQOpManMM, B TOM 4YHCIE MOTy4aeMOW M3 CpPEACTB
MaccoBOW WH(OpPMALIMU, CBUACTEIHCTB OYEBHJIIEB, MHTEPBbIO. YMEHHE aHAIN3UPOBATH H
COIOCTAaBJISAITh PA3JIMYHbIE HCTOYHUKH HH(POPMALIUU.

ApxutekTypa KoMnbloTepoB. KomnblorepHsie cern. be3omacHocTh, THI'MeHA,
IProHOMHUKA, pecypcocOepeskeHue. 3amuTa MHPOPMANIUN, AHTUBUPYCHASA 3aLUTA

YMeHue aHanu3upoBaTh KOMIBIOTEP € TOYKM 3PEHMsI E€AUMHCTBA €ro ammapaTHbIX H
IIPOIPaMMHBIX CPEICTB. YMEHHE aHAJIM3UPOBATH YCTPOWCTBA KOMIIBIOTEPA C TOYKH 3PECHHUS
OpraHu3aliiil OpoIelyp BBOAA, XpaHEHUs, OOpabOTKH, Iepenayud, BhIBOAA HH(POpPMALUU.
YMeHue omnpenensaTh CpeAcTBa, HEOOXOOUMBIE MJIi  OCYIIECTBIECHUS WH()OPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUH 337au. Y MEHHE aHAIM3UPOBaTh HHTEp(dENc MporpaMMHOTO CpeICTBa
C MO3ULUI HCHOJHUTENS, €ro cpelbl (QYHKIMOHUPOBAHMS, CHCTEMbl KOMAHJ M CUCTEMBI
OTKa30B. DBplneneHne W ONpeNelieHne Ha3HA4YEeHMsI DJJIEMEHTOB OKHAa IIPOIPaMMBI.
[IpencraBienne O THUMOJOTMM KOMIBIOTEPHBIX ceTeid. OmnpenesieHue MNporpaMMHOTO |
anmapaTHoro oOecreueHusi KOMIBbIOTEPHOH ceTH. 3HaHUEe BO3MOYKHOCTEH pa3rpaHU4eHUs MpaB
JocTyna B ceTb. BrnajeHne 6a30BbIMM HaBBIKAMU U YMEHMSMHU 110 COONIONEHUIO TpeOOBAaHUI
TEXHUKA O€30MaCHOCTH, TUTHEHBI M pecypcocOepekeHuss mHpu paboTe €O CcpencTBaMH
uHpopmaruzanuu. [ToHMMaHNEe OCHOB NPaBOBBIX ACIEKTOB MCIIOJIb30BaHMUS KOMIBIOTEPHBIX
nporpamMm u paboTsl B InTepHeTe. Peanu3anus aHTUBUPYCHOM 3aIMTHI KOMIIBIOTEpA.

TexHoJI0rHH cO31aHUS U NPeodpa3oBaHusI HHPOPMAIMOHHBIX 00bEKTOB

[IpencraBnenne o cnoco0ax XpaHeHUs M Tpocreiimell o0paboTke MaHHBIX. BraneHue
OCHOBHBIMH CBEICHUSMH O 0a3ax MaHHBIX M CPEACTBAaX JOCTyHma K HUM; YMEHHE padoTaTh C
HUMH. YMeHue pabotate ¢ Oubimorexkamu mporpamMM. ONBIT HCHONB30BaHMS KOMIBIOTEPHBIX
CPE/CTB TPEACTABICHUS M aHaiuu3a MaHHBIX. OcymecTBiIeHHe 00pabOTKH CTaTHCTHYECKON
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uH(popMaliu C TMOMOIBI0 KoMmmbloTepa. [lonb3oBanue 0a3aMu JAaHHBIX W CHPABOYHBIMU
CUCTEMAaMHU.

TesleKOMMYHHKAMOHHbIE TEXHOJIOTHH

[IpencraBnenre O TEXHUYECKMX U IPOTPAaMMHBIX CpPEIACTBAX TEIEKOMMYHHKAIIMOHHBIX
TeXHoJoruil. 3HaHWe cmocoboB monakioueHuss kK cetu HWutepuer. IlpencraBienue o
KOMITBIOTEPHBIX CETSAX U UX POJIU B COBpeMeHHOM Mmupe. OnpesesieHne KI4eBbIX cloB, (pa3s
JUIs TIoOMCKa HHGpOpMAalMMU. YMEHHE HCIONb30BaTh IOYTOBBIE CEpPBUCHI Ui Mepefadd
uHpopmanuu. OnpeneneHrue 00MUX MPUHIUIIOB pa3pabOTKU U (PYHKITMOHHUPOBAHUSI HHTEPHET-
npusioxeHuil. [lpeacrasienue o crocodax co3maHus U CONPOBOXKIEHH caiiTa. [IpencraBnenue
0 BO3MOXXHOCTSIX CETEBOr0 MpOrpaMMHOro obecrneueHus. [lnanupoBanue MHAMBUAYAIbHON U
KOJUIEKTUBHOM JI€ATENBHOCTH C HMCIOJIb30BAaHUEM IPOTPAMMHBIX HHCTPYMEHTOB HOIIEPKKU
YIOPABJICHUS MPOEKTOM. YMEHHE aHAJIM3UPOBATh YCIOBHUS W BO3MOXKHOCTH NPHUMEHEHUS
IIPOrPaMMHOT0 CPEACTBA ISl PEIICHUS TUIIOBBIX 3a/1a4.

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

O3HaKkOMJIEHHE C pOJIbI0 MaTeMaTHKW B HayKe, TEXHHKE, SKOHOMHUKE, HMH(OPMAIIMOHHBIX
TEXHOJIOTHSX U MPAKTUYECKOMN NeATeIbHOCTH. O3HAKOMJIEHUE C LEISIMHU U 337a4aMH U3y4EHUs
MaTeMaTHKH Npu ocBoeHuu crnenuansHocted CI1O. Brimonnenue apudmeTnyeckux AeHCTBUIMA
HaJ YHWCIaMH, COYeTas YCTHbIE W MHUChbMEHHbIe MpueMbl. HaxoxaeHue npuOIMKEHHbBIX
3HAaYeHUH BEIWYMH W TOTPEHIHOCTeH BbIUMCICHUH (aOCONIOTHOW W OTHOCHUTEIIBHOMN);
CpaBHEHME YHCIIOBBIX BbIpakeHUIl. Haxoxaenue ommbok B nmpeoOpa3zoBaHUsIX U BHIYHCICHUSIX
(OTHOCHTCS KO BCEM IyHKTaM Iporpammbl). O3HaKOMIJIEHHE C TIOHSATHEM KOpHS N-il CTereHw,
CBOWMCTBAMM PAJMKAJIIOB M TPaBWJIAMH CpaBHEHUs KOpHEH. DOpMylHpOBaHUE OINpEaCTCHUS
KOpHS U CBOMCTB KOpHEW. BblYMCIIEHME M CpaBHEHME KOPHEH, BBIIIOJIHEHUE IIPUKUIKH
3HaueHus: KopHs. [IpeoOpa3oBaHue YHCIOBBIX M OYKBEHHBIX BBIPOKEHUH, COAEpIKAILIUX
panukansl. BpIoiHeHHe pacueToB MO (GOpMysIaM, COAEPKAIIMM PaIMKalbl, OCYIIECTBIISASA
HE0OXO0UMBbIE MOJCTAHOBKH U MpeoOpa3oBanusd. OnpeaeneHnue paBHOCUILHOCTH BBIPAXKEHUH ¢
paaukanaMu. Pemienue mppalnoHaNbHBIX ypaBHEHMH. O3HAKOMJIEHHE C MOHATHUEM CTEIEHU C
JEHCTBUTENIbHBIM  TOKazareneM. HaxokneHue 3HayeHUM  CTENEHW, HCIOJb3ysd IPHU
HEOOXOMMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA. 3allMChIBAHUE KOPHA N-H CTEMEHW B BHUIE
CTENEeHW C JApOOHBIM TIOKa3aTeJieM W HaoOopoT. DOpMyIMpPOBAHHWE CBOWCTB CTETICHEH.
Briuucnenue creneHeil ¢ palMOHAIBHBIM IOKAa3aTelieM, BBIMOJHEHUE MPUKUIKH 3HAYCHHS
CTENEHU, CpaBHEHHWE cremneHed. [IpeoOpa3oBaHWe YHCIOBBIX W OYKBEHHBIX BBIPAKCHHIM,
COAEpXKAIMX CTENEHHU, IPUMEHSA CBOWCTBA. PelleHne 1OKa3aTeNbHBIX YpABHEHHIA.
O3HakoMJIEHUE C NMPUMEHEHHEM KOPHEM M CTENeHEH IpU BBIYMCIEHUM CPEIHUX, ICICHHUU
OoTpe3Ka B «30JI0TOM CEYEHMM». PelleHHe NpUKIaAHbIX 33Jad Ha CIIOXKHBIE IPOLEHTHI
[IpeoOpazoBanne anreOpanvecKux BbIpaXeHH BplonHeHHe NpeoOpa3oBaHHil BBIPAKCHUM,
npuMeHeHne (opMyll, CBA3aHHBIX CO CBOMCTBaMHU cTeneHed u sorapudmon. OmpeneneHue
o0JacTu TOMYCTUMBIX 3HaYEHHH JlorapupmMudeckoro BeipakeHus. Pemenne norapupmMudaeckix
ypaBHEHMI. PelieHne mOKa3aTeNnbHBIX M JIOTapU(PMUYECKHX YpaBHEHHH W HEPaBEHCTB I10
M3BECTHBIM AJITOPUTMAM.

IIpsiMble M MJIOCKOCTH B mnpocrpaHcTBe. MHororpanHuku. Tejna M NMOBEpPXHOCTH
BpameHus. U3mepenust B reomerpuu. KoopanHatsl 1 BeKTOPbI

DopMyTUpOBKa TPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS PSIMbBIX U IIOCKOocTel. Pacno3HaBanue
Ha 4YCPTCKAX U MOACIIAX Pa3JIMYHbIX CIIYy4aCB B3aWUMHOI'O PACHOJOXCHUA TMPAMBIX H
IJIOCKOCTEM, apryMeHTUPOBAHHE CBOMX CYXACHUU. DOpMYyTHpPOBAHUE  OMpPEACIICHUM,
IIPU3HAKOB U CBOMCTB IAPAJUICIBHBIX U MNEPHEHAUKYJSIPHBIX IUIOCKOCTEH, IBYTPAaHHBIX H
JMHEHHBIX YTJI0B. BblMoIHEHNE MOCTPOEHUS YIJIOB MEXAY MPSMBIMH, MPSIMON U IIOCKOCTBIO,
MEXY TUJIOCKOCTSIMHU IO ONMHCAHWIO W pacro3HaBaHUEe WX Ha Monensx. M3obpaxenue Ha
PUCYHKaX M KOHCTPYHPOBAaHUE Ha MOJENAX MEPHEHAUKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH,
OPSAMBIX, MApaJUIETIbHBIX IJIOCKOCTEH, YIJIOB MEXIY NMPSMON M IUIOCKOCTBIO M OOOCHOBaHHE
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NOoCTpoeHHUs. PemieHne 3agad Ha BBIYHUCIEHUE T'E€OMETPUYECKMX BeNMUYUH. OnuchiBaHUE
PacCTOSHUA OT TOYKH 10 INIOCKOCTH, OT IPSIMON A0 IUIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY
CKPCLIMBAIOIIUMUCS TPSAMBIMH, MEXIYy IPOU3BOJBHBIMU (UTYpaMH B IIPOCTPAHCTBE.
OrnpesiesieHre W BBIUMCIEHUE PACCTOSTHUEN B TpocTpaHcTBe. [IpuMeHnenne GhopMmysn UM TeopeM
IUIAHUMETPUM I PELeHUs 3aJady. ApPryMEHTHUPOBAaHUE CBOUX CYKICHHM O B3aUMHOM
PacIoyIOKEHUN MPOCTPAHCTBEHHBIX (uryp. OnucaHue M XapakTepUCTUKA PA3JIMYHBIX BUIOB
MHOT'OT'PaHHHUKOB, TIEPEUNCIIEHUE UX 3JIEMEHTOB M CBOMCTB. M300paxkeHne MHOTOTPAaHHUKOB H
BBIIIOJIHEHHE IOCTPOCHHUS Ha H300paKEHUSX M MOJENAX MHOIOTPaHHUKOB. Beruucienue
JUHEWHBIX SJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOHQUTYpaIUsaX, apryMEHTHPOBAHUE
CBOUX CYXICHHMH. XapaKTepUCTHKa U H300paKEHHE CEUCHMsI, Pa3BEPTKH MHOIOTPaHHUKOB,
BBIYMCIICHHE IUIOMIAZe moBepxHocTed. IlocTpoenne mpocTedmmx cedeHuil Kyda, MpU3MBI,
nupamubl. Ilpumenenne (pakToB M cBepeHUH M3 MIaHUMeTpuu. O3HAKOMIIEHHE C BHJIaMHU
CUMMETPUH B MPOCTPAHCTBE, (OPMYIMPOBAHUE OIpPEICICHUI M CBOMCTB. XapaKTEpUCTHKA
CUMMETPUN TEJI BpallleHWss M MHOTOTpaHHUKOB. [IpuMeHeHME CBOWMCTB CHUMMETpUU IIPH
pemieHun  3amad.  VMcnonp3oBaHWe TpUOOpPETEHHBIX 3HAHMK U1 UCCIENOBaHHUS U
MOJICIIMPOBAHMs HECTIOXKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIINIOJIHEHHUE
PUCYHKOB MO yCJOBUAM 3a1a4. O3HaAKOMJICHHE ¢ BHJIaMU Tell BpalleHus, (opMyTupoBaHHE HX
onpeneseHud U CBOMCTB. DOpMyNIHpOBaHHWE TEOPEM O CEYEHHM IIapa IUIOCKOCTBIO |
IUIOCKOCTH, KacaTeJbHOM K cdepe. XapaKTepHCTUKa W H300paKCHHE TeJI BpalleHHs, uX
pa3BepTKH, ceueHus. Pelienne 3a1a4 Ha TOCTPOEHUE CEUCHU M, BBIYMCIICHUE JJIMH, PACCTOSIHUM,
yriaoB, Imiomanei. IIpoBeneHue [OKa3aTENbHBIX PpPACCYXKACHUM IpU PELICHUHM 3a]ad.
[IpuMeHeHHe CBOMCTB CUMMETPHUH IIPHU PELICHUH 3a/1a4 Ha Tela BPALIeHUs, KOMOUHALUIO Tell.
N300pakeHne OCHOBHBIX KpYIVIBIX T€l1 M BBIIOJHEHHE pPHCYHKAa IO YCIOBHIO 3aJauu.
O3HakoMJIEHHE C NMOHATUSAMU IJIOLIAU U 00bEeMa, aKCHOMaMU M cBoWcTBamu. Perienue 3anau
Ha BBIYMCIIEHHE IUIOINAACH IUIOCKHX (PUTyp C MpPUMEHEHHEM COOTBETCTBYIOUIMX (GOpPMYN H
(daxToB U3 MIaHUMeTpuu. V3ydeHue TeopeM O BBIUUCIEHUH 00BEMOB NMPOCTPAHCTBEHHBIX TEI,
pelieHre 3agad Ha TpUMEHeHHe (GOpMyN BBIUUCIEHUS 00beMOB. M3ydenue dopmyn s
BBIUMCJICHMS IUIOIIAZCH MOBEPXHOCTEH MHOTOTPAaHHMKOB M Tel BpauicHHs. O3HaKOMIIEHHUE C
METOZIOM BBIYMCIICHUS IUIOLIAAM TOBEPXHOCTH cdepbl. PemeHue 3amad Ha BBIYUCICHHE
IIONIaied IMOBEPXHOCTH IPOCTPAHCTBEHHBIX Teil. (O3HAKOMIIEHME C TIOHATHEM BEKTOpa.
N3yueHne nekapToBOM CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOKICHUE KOOPAUHAT TOYEK. BbIunCiIeHne pacCTOSHUM
MEX1y TOYKaMu. M3ydyeHHne CBONCTB BEKTOPHBIX BEJIMYMH, NPaBUJI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, NTPaBUJI HAXOKICHUS KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IIPaBUII
JEHCTBUM C BEKTOPAaMH, 3aJaHHBIMU KOOpAMHATaMU. [IpumMenenue Teopun pu peieHny 3a1ad
Ha JCUCTBHA C BEKTOpaMH. [3ydeHue CKalsIpHOrO IPOU3BENEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MPsIMOM M IUIOCKOCTHU. lIprMeHeHue Teopuu Ipu pelIeHUuU 3a]ad Ha JEUCTBHS C
BEKTOPAMH, KOOPAMHATHBIM METOJ, IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YIJIOB H
paccrossHuid. O3HaKOMJIEHHME C JOKa3aTeJbCTBAMU TEOPEM CTEPEOMETPUU O B3aHMMHOM
PaCIOJI0KEHUH TPAMBIX U IUIOCKOCTEH € UCIIOJIb30BaHUEM BEKTOPOB.

OcHOBHbBIE OHATHA KOMOMHATOPUKH. JJIeMeHThI Teopuu BepossiTHOCcTel. [IpencraBienue
JAHHBIX (TAa0JUIbI, IMATPAMMbI, TPaQUKN)

W3ydenue mnpaBuia KOMOMHATOPHUKH U TPUMEHEHHE MpPU PEIICHMH KOMOMHATOPHBIX 3a/ad.
Pemennie koMOMHATOPHBIX 3a7]a4 METOJIOM Iepedopa U Mo MpaBUily yMHOKeHUs. O3HaKOMIIEHHE
C MOHATHAMU KOMOWHATOPUKU: Pa3MELICHUSIMHU, COUCTaHUSAMH, TIEPECTaHOBKAaMH U (opMyIaMu
Uisi uX BbluMciieHus. OObsICHEHHWE U TpUMEHeHHe (GOopMyJ IS BBIYUCICHUS pa3MELICHU,
MEPEeCTAaHOBOK W COUYETAaHUU Tpu pemieHuH 3anad. O3HakomiieHWe ¢ OmHOMOM HbloTOHA U
TpeyroiabHukoM Ilackans. Pemenne mpakTuueckux 3ajiad ¢ UCIOIb30BaHUEM MOHATUN U MTPaBUII
KOMOMHATOPUKH. V3yueHne KIaCCHUECKOTO OMpeAeNiCHUs] BEPOSATHOCTH, CBONCTB BEPOSTHOCTH,
TEOPEMBI O CyMME BEpOATHOCTEH. PaccMoTpeHHe TpPUMEpPOB BBIYUCICHHUS BEPOSITHOCTEH.
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Pemenune 3amau Ha BBIUMCICHHE BEPOSTHOCTEH COOBITHI. O3HAKOMIJICHHE C TPEICTaBICHHEM
YUCJIOBBIX JAHHBIX W HUX XapaKTepHCTHKaMU. PelieHne mpakTHYeCKuX 3amad Ha oO0paboTKy
YHUCIIOBBIX JAHHBIX, BBIUMCICHUE UX XapPaKTEPUCTHK.

OcHoBbI TPUTOHOMETPUHN. DYHKIUM U TPaPuKH. YPaBHEHUS U HEPABEHCTBA

N3yueHne paguaHHOrO METOZAa U3MEPEHMs YITIOB BpAlICHUS U UX CBS3U C T'PayCHON MEpoil.
N300paxeHne YrioB BpalleHUs HAa OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIia C €ro
pacnionoxxenueM. GopMyIMpPOBaHUE OTNPENENIeHUN TPUTOHOMETPUIECKUX (YHKUUN Ui YIIIOB
MOBOPOTAa U OCTPHIX YIJIOB NMPSMOYTOJIBHOTO TPEYrojibHUKA M OOBSCHEHHE UX B3aUMOCBS3U
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBa [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKUX
TOXKJECTB JUIsl BBIUMCICHHS] 3HAYEHHH TPUTOHOMETpUYECKUX (YHKIUI MO OJHOM U3 HHUX.
[IpeoOpa3oBanuss MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIpaXKEHUN. V3yueHHe OCHOBHBIX
dbopmyn TpuroHomeTpuw: (GOPMYIBI CIOXKEHHS, YIBOSHHUS, MPEoOpa3OBaHHS CyMMBI
TPUTOHOMETPHUUYECKUX (DYHKIMHA B MPOU3BECHUE U TPOU3BEACHUS B CYMMY M IIPUMEHEHUE TIPU
BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS M YHPOILIEHHs ero. O3HaKoOMIIEHUE
CO CBOICTBaMM CHMMETPHUM TOYEK HA €AMHUYHOM OKPYXHOCTU M NMPUMEHEHHE UX IS BBIBOAA
dbopmyn npusenenus IIpocTeiiine TpuroHoMeTpuyecke ypaBHeHHs U HepaBeHCTBa Perienue
1o opMynamM ¥ TPUTOHOMETPHUUECKOMY KPYT'y MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
[TpumeHeHne 00IIKX METOJIOB PELICHUS] YpaBHEHUH (ITpUBEICHUE K JIMHEHHOMY, KBaIpaTHOMY,
METO/]] Pa3JI0KEHHUSI HA MHOYKUTEININ, 3aMEHbI IEPEMEHHOM) NIPH PELLIEHUN TPUTOHOMETPUUYECKUX
ypaBHEHUH. YMEHHE OTMEYaTh Ha Kpyre pemeHus NPOCTEHIINX TPUTOHOMETPHUYECKHUX
HEpaBEeHCTB APKCHUHYC, apKKOCHHYC, apKTaHreHC uncia O3HaKOMIICHUE ¢ MOHITHEM O0OpaTHBIX
TPUTOHOMETpUYECKUX  (pyHkiui. M3ydeHue ompeneneHuil apKCHMHYyca, apKKOCHHYCA,
apKTaHTeHca dYucna, (OpMYJIMpPOBaHHE UX, H300paKEHHE HA EIWHUYHOW OKPY)KHOCTH,
IpUMEHEHHE TNpu peuieHUH ypaBHeHUH. DyHkuuu. [loHSATHE O HEMPephIBHOCTH (PYHKIIHMU
O3HakOMJIEHHE C MOHSITHEM INEPEMEHHOH, NMPUMEPAMU 3aBHUCUMOCTEM MEXAY NEPEMEHHBIMH.
O3HakoMJieHHE C TOHATHEM Tpaduka, ONpefesieHne NPUHAICKHOCTH TOYKH TIpapuky
¢ynkuuu. Omnpenenenue 1no ¢Gopmyae NpOCTEHIIeld 3aBHCUMOCTH, BUIa ee Tpaduka.
Bripaxkenue o ¢opmyie ogHO#M mepeMeHHoi uepe3 apyrue. O3HaKOMIICHHE C ONpECTICHHEM
¢ynkuuu, dopmynupoBanue ero. Haxoxaenue oGiacTu ompeneneHus U 00JIaCTH 3HAYCHHHA
¢byakuun CpoiictBa ¢yukmuu. ['padudeckas muTepmpetarus. [IpuMepsl GyHKIIMOHATBHBIX
3aBUCHUMOCTENl B pealbHbIX Iporeccax U sABileHUsAX O3HaKOMJIEHHME C IpUMEpamMHu
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peaJbHBIX Mpoleccax M3 CMEXKHBIX JAUCHHUILIIMH.
O3HakOMJIEHHE C JI0Ka3aTEeJIbHBIMM PpACCYXACHUSMH HEKOTOPBIX CBOWMCTB JIMHEHHOW H
KBaJApaTUYHON (YHKIIUN, TPOBEICHUE UCCIEAOBAHUS JTMHEHHOM, KYCOYHO-TUHEHHOM, TpOoOHO-
JUHEWHOW M KBagpaTH4HOW (QYyHKUMH, mocTpoeHue uX rpaduxos. Iloctpoenue u uteHue
rpadukoB ynkiuid. MccnenoBanne Qynkiuu. CocraBieHue BHIOB (DYHKIIMH 1O JTaHHOMY
YCIIOBHIO, PEUICHHE 337a4 Ha 3KCTpeMyM. BrimonmHenue npeoOpa3oBaHuil rpaduka (yHKIUN
O6parasie (pyHkiuu W3yuenue moHATHS oOpaTHOW GYHKIMM, ONpEAeSieHHe BHAA |
MoCTpoeHUe rpaduka oOpaTHOW (YHKIMHU, HAXOXKJIEHUE €€ 00JIACTU ONpeeNieHUus  00JIacTu
3HaueHui. [IpumMeHeHne cBOWCTB (YHKIMM MPH MCCICAOBAHUHN YPAaBHEHUW M PEIICHUU 3a7ad
Ha ’KCTpeMyM. O3HaKOMIICHHE C TOHATHEM CIOKHOW (QyHKIuN CTeneHHbIe, OKa3aTelbHBIE,
jgorapudmuueckue U TpUroHoMeTpuueckue (QyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkunu Bpruucnenue 3HaueHWM (QyHKIME 1O 3HavyeHWIo aprymeHTa. OmpeneneHue
MOJIOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATaM M HaoOopoT. Mcmonb30oBaHHME CBOMCTB
¢GyHKUMA [UIs CpaBHEHHMs 3HadeHUH creneHed u sorapudmon. [loctpoeHue rpadukos
CTeNEeHHbIX U Jorapudmuueckux (GyHkuuid. O3HaKOMIIEHHE C MPOCTEULIMMH CBEIACHHUSIMH O
KOpHSIX anreOpandyecKkux YpaBHEHHH, MOHATUSMH HCCIECIOBAHUS YpPaBHEHUH U CHCTEM
ypaBHeHUM. M3ydueHue Teopuu paBHOCUIILHOCTH YpaBHEHUU M ee npumeHeHus. [loBropenue
3alMCH PELICHHUs] CTAHJApTHBIX ypaBHEHUH, MPHEMOB MpeoOpa3oBaHWs YpaBHEHUH Ui
CBEJICHWA K CTaHJAApPTHOMY YpaBHEHMIO. PemieHue panuMoOHAIBHBIX, HpPPalMOHAIBHBIX,
MOKA3aTeJIbHBIX MU TPUTOHOMETPHUYECKUX YpPaBHEHUW M cucTeM. Vcronb30BaHHE CBOMCTB U
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rpa¢ukoB (GYHKUMN A pelieHus ypaBHEHUH. [IoBTOpeHHE OCHOBHBIX IMPHEMOB pEIICHUS
cucreM. PemieHne ypaBHEHHWH ¢ MPUMEHEHHEM BCEX NMPHEMOB (Pa3loKEeHUs Ha MHOXKUTEIH,
BBEJICHUS HOBBIX HEHM3BECTHBIX, IMOJCTAHOBKHM, Tpaduueckoro merona). PemeHue cucrem
YPaBHEHMH C NPUMEHEHHEM pa3IM4YHbIX CIOCO00B. O3HaKOMJIEHHE € OOLIMMM BOIPOCAMU
pelIeHUs] HEPaBEHCTB M HCIOJb30BAHME CBOMCTB M TpaduKoB (DYHKIUH MpH pelmieHun
HEPAaBEHCTB. PelleHne HEPaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM Pa3IMYHBIX
CIIOCOOOB.

Hayana maTemMaTHyeckoro aHajaimsa

O3HakoOMJIECHHE C TIOHATHEM YHWCIOBOW MOCJIENOBATEIbHOCTH, CHOCOOAMH €€ 3aJaHMs,
BBIYHMCIICHUSIMU €€ wWieHOB. O3HAaKOMJIEHME C IOHATHUEM IMIpeJeNa IMOCIEA0BAaTEIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHHEM CYMMBl OECKOHEUHOrO0 YMCJIOBOTO psiia Ha IpHMEpe
BBIUKCJICHHS] CYMMBI 0€CKOHEYHO yOBIBatoOIIel reOMEeTpHUUecKoi mporpeccuu. Pemenue 3anad Ha
npuMeHeHne (OpMyiIbl CyMMBI OECKOHEYHO YOBIBAIOLIEH TI'€OMETPUYECKOH MPOrpeccHu
[IpousBognas u ee mnpuMeHeHue O3HAKOMIICHHE C TOHSATHEM MpPOW3BOAHON. M3ydeHue u
dopMynUpoBaHHE €€ MEXaHWYECKOTO0 M TIE€OMETPUYECKOrO CMBICNIA, HM3y4YCHHE allfOpUTMa
BBIYMCIICHHUSI TPOU3BOJHOM Ha IpPUMEpPE BBIUHUCIECHUS MIHOBEHHOH CKOPOCTH M YIVIOBOTO
ko duurenta kacareabHoi. CocTaBlieHHEe ypaBHEHHs KacaTeJIbHON B 00IIeM BUaE. Y CBOCHHE
npaBua auddepeHIupoBaHus, TaOIUIBI TPOU3BOAHBIX 3JIEMEHTAPHBIX (DYHKIIMM, MPUMEHECHUE
i quddepeHupoBanus GyHKIUH, COCTaBICHNUS ypaBHEHU KacaTelbHOU. 3ydeHue TeopeM o
CBSI3W CBOMCTB (YHKIMH M TIPOW3BOAHOW, (opmynupoBka ux. [IpoBeaeHue C MOMOIIBIO
NPOM3BOHON HCcenoBaHus (YHKLIWHU, 3aJaHHON (opMynol. YcCTaHOBJIEHHE CBS3M CBOWMCTB
GyHKIIMY U TPOU3BOAHOM 1Mo ux rpadukam. [IpumeHenre npou3BOgHON AJIsl pelIeHUs 3a1ad Ha
HaXOXXJCHWE HauOOJBIIEr0, HAUMEHBIIEr0 3HAYCHHS M HA HAXOXKJIEHHE SKCTPEMyMa
[TepBooOpa3znast u wuHTerpasm O3HAKOMJICHHE C TIOHSATHEM WHTErpaja M IEepBOOOpPa3HOM.
W3ydenue npaBuiia BeIYUCICHUS MepBooOpa3Hoil u Teopembl Hpiorona— JleiiOnuna. Pemenue
3a/lay Ha CBSA3b MEPBOOOPA3HON M €€ MPOM3BOIHOM, BEIYMCICHHE MEPBOOOPA3HON I JaHHOU
¢ynkunu. Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpaia JUIsl BBIYUCICHUS (PU3UUYECKUX BEIMUYUH U
IUIOLIAICH.

3. YCJIOBUS PEAJIN3AIIMU PABOYEH ITPOT'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecrne4eHH 0

Peanuzanus nporpaMMel y4eOHOTO MpeaMeTa TpeOyeT Haauyus:

- kabuHeTa 71 IPOBEJCHUS ayAUTOPHBIX 3aHATHI, 000PYT0BaHHBIN KOMILJIEKTOM
yueOHoI Mebenr Ha 25 MOCaJI0YHBIX MECT;

- IOCKH JIJIs 3aIMUCH Y4eOHOU nH(OpMAIIUU U CPEACTB pabOTHI ¢ HEH (Me1, TpsTKa s
CTUpPAHUS C JIOCKU, MapKep, T.1.);

- KOMIUTIEKT y4eOHO-HArIsIHBIX TocoOuii «MaTtemaTuka, nHpopMaTruKa.

- TeXHHYeCKHe CPeIcTBa 00yYeHH:
- MyJIbTUMEIMHHAs yCTaHOBKA, SKpaH
- KOMITBIOTEPHI C JTUIICH3UOHHBIM MMPOTPaMMHBIM 00€CIIEYeHUEM U BBIXOJIOM B ceTb IHTepHEeT

3.2. UudopmanmonHoe odecriedeHue 00ydeHusl.
Ilepeyenb pekoMeHIyeMbIX YUeOHBIX U3IaHUI, HHTEPHET-PECYyPCOB, JONMOJTHUTEIbHOM
JUTEepaTyphl.

OcCHOBHBIE HCTOYHHUKH:
1. bammvako M. WM. MaremaTtnka: yd4eOHMK IS CTyd. YYpPEeKIEHUH cpea. mpod.
obpazoBanus. — M., 2018.
2. bammakoB M.W. Maremartuka: y4eOHUK TSI CTYI. YUPESKIACHHUH cpea. mpod.
obpazoBanusi. —M.: U3narensctBo FOpaiit, 2020. ISBN 978 5-534-13751-4. Tekct
anektporHbii // OBC FOpaiit [caiit]. Cchuika i qocTyma:
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URL:https//urait.ru/bcode/469646; OO0 «tOpaiiT Akanemusi», IpeaoCTaBISIONINE JOCTYI K
y4eOHHKaM 10 0011e00pa3oBaTeIbHBIM U 00MIePoEeCCHOHAIBHBIM JUCITUTIIIHHAM
3. IIBetkoBa M. C., BemukoBuu JI. C. Hudopmaruka u HMKT: ydeOHuK 11 CTYyA.
yapexaeHui cpen. mpod. oopaszoBanus. — M., 2018.

JlonoJHNTEIbHbIE HCTOYHNKH:

l. AmumoB 1. A. m ap. Maremaruka: anreOpa M Hayajla MaTeMaTHYECKOTO aHaIU3a,
reomeTrpus. AnreOpa W Haudajga MaTeMaTHYEeCKOTO aHayim3a (0a30BBIA W YIITYyOJCHHBINA
ypoBHM).10—11 kmaccer. — M., 2014.

2. Aranacsa JI. C., byry3os B. @., Kagomues C. b. u ap. Maremaruka: anredpa u Hadaia
MareMaTHueckoro ananusa. ['eomerpus. ['eomerpus (6a30Bblit M yrayOsneHHsid ypoBan). 10—11
Kiaccel. — M., 2014,

3. BbammvakoB M. . MaremaTtuka. 3agaunuk: ydel. mocoOue s CTyA. YUPEKICHUN Cpel.
npod. obpazoBanus. — M., 2014.
4. Komsarun 0. M., Tkauea M. B, ®eneposa H. E. u np. MaTtemaruka: anredpa u Hadana

MaTeMaTUYeCKoro  aHajiu3a. Anrebpa W Hadyajla MaTeMaTH4eckoro aHaimi3a (0a30BBIA U
yrinyonenssiii ypoBau). 10 kiace / mox pea. A. b. Xmwkuenko. — M., 2014.
5. Konsrun 10. M., TkaueBa M. B., ®eneposa H. E. u np. Maremaruka: anrebpa u Hadaia
MaTeMaTHYeCKOTO aHanmu3a. Aurebpa W Hayala MareMaThdeckoro aHanm3a (0a3oBbId U
yrayoneHHsiit ypoBuu). 11 kmace / mon pea. A. b. XKmwxkuenko. — M., 2014.

NHuTepHeT-pecypcesl:

1. www.fcior.edu.ru (MupopmanmoHHble, TPEHUPOBOYHBIEC M KOHTPOJIbHBIE MaTEPHUAIbI)

2. www.school-collection.edu.ru (Egunas xomnekmuu 1udpoBbIX  00pa3oBaTEIbHBIX
pecypcoB)

3. www. intuit. ru/studies/courses (OTKpbITBIE HHTEpHET-Kypchl «MHTYHUT» TO Kypcy
«Hupopmatuka).

4. www.lms.iite.unesco.org (OTkpbIThIe 37eKkTpoHHBIE Kypchl «MUTO FOHECKO» mo
UH(OPMAIMOHHBIM TEXHOJIOTHUSIM).

5. http://ru. iite. unesco. org/publications (OTkpsiTas 3nekTpoHHas Ouoimoreka «MUTO
OHECKO» no UKT B o0pa3oBanum).

6. www.megabook.ru (Mera>amuknoneaus Kupwina m Medoaus, pasnenst «Hayka /
Marematuka. Kubepuernka» u «Texuuka / Komnsioteps! u IHTEpHETY).

7. www. ict. edu. ru (mopran «MHpOpMaIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUH B
o0pa3oBaHUNY).

8. www.digital-edu.ru (CnpaBounuk o00pa3oBaTenbHBIX pecypcoB «llopranm 1mudposoro
o0Opa3oBaHU).

9. www. window. edu. ru (Emmnoe okHO pgocTyma K 00pa3oBaTelbHBIM pecypcam
Poccuiickoit denepanun).

10. «OTkporThiidi  O6ank 3amad EI'D mo wmartematuke» http://ege.yandex.ru/mathematics,
http://mathege.ru/or/ege/Main, http://wwwl.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOTI'O IIPEJIMETA

KoHTposib W oOmeHka pe3ylbTaTOB OCBOCHHS Y4e€OHOro TpeaMeTa OCYIIECTBIISETCS
IpernoaaBaTesieM B MpOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHI U CaMOCTOSITENIBHBIX padoT,

TECTUPOBAHMS, & TAKKEC BBIIIOJIHCHUSA O6y‘laIOH_II/IMI/ICH HHIUBHUIYAJIbHBIX SaﬂaHHﬁ.

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4YeHust

B pesynbrare ocBoeHUs peaMeTa
00ydJarouuics 10JKEH 3HATh:
3.1. TemaTnueckuil MmaTepuai Kypca;
3.2. OCHOBHBIC TEXHOJOTUH CO3JaHH,
penakTupoBaHus, opopMIICHUS, COXpaHEHUS,
nepeaadr HHPOPMaIMOHHBIX MTPOIIECCOB
Pa3JIMYHBIX TUIIOB C TOMOIIbIO COBPEMEHHBIX
MIPOTPaMMHBIX CPEACTB HHGOOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
3.3. Hasnauenne u BUABI HWH(POPMAITMOHHBIX
MOJIEJIeH, OMMCHIBAIOIINX pPEaTbHbIE OOBEKTHI U
MIPOIIECCHI;
3.4. HazHaueHuss u (QyHKIMH ONEPAIMOHHBIX
EM;
3.5. 3HayeHue MaTeMAaTHYECKOM HayKu s
pemieHuss 3aaad, BO3HHKAIOIIUX B TEOPUH U
MIPAKTUKE;
3.6. IllupoTy M OrpaHUYEHHOCTh MPUMEHEHUS
MaTeMaTUYeCKMX METOJOB K aHalu3y |

UCCIIEJOBAHUIO TPOIECCOB U  SBICHUH B
PHUPOJIC U OOIIECTBE;
3.7. 3HaueHWe TPaKTUKU HW  BOIPOCOB,

BOZHUKAIOIIUX B CaMOM MaTeMaTHWke, s
dbopMupOBaHUS U pPa3BUTUS MaTEeMaTHUECKOM

HAYyKH;
3.8. Maem pacmmpeHus YUCIOBBIX MHOMKECTB
KaK criocoba MOCTPOCHUS HOBOTO
MaTEMaTHYCCKOI'O afrrmapara  Iajid pelICHuA

MPaKTUYECKUX 3aJa4 W BHYTPEHHHUX 3a7ad
MaTEeMAaTHKHU,

3.9. 3nayeHue uaeH, METOAOB U PE3YJIHTATOB
anreOppl W MaTeMaTUYeCKOro aHamm3a s
MOCTPOEHUS MOJEJNEH peaJbHbIX MPOLIECCOB U
CUTYaLHiL;

3.10. BO3MOXXHOCTH T€OMETpPUH JJIsl OMHCAHUSA
CBOMCTB peajbHBbIX MPEIMETOB U UX B3aUMHOIO
pacmoIOKEHHUS;

3.11. YHuBepcalbHBIi  XapakTep 3aKOHOB
JOTUKH MaTEMAaTUYECKUX PACCYKICHHH, UX
OPUMEHUMOCTh B PAa3IMYHBIX  00JACTsIX
YeI0OBEYCCKON ACATSIBHOCTH,

3.12. Pa3znuumne TpeGOBaHUHN, MPEABABISIEMbIX K
JIOKa3aTelIbCTBAM B MaTeMaTHKE, €CTCCTBECHHEBIX,

BHEAy/IUTOpHAsT CaMOCTOSATEIbHas paboTa,

KOHTPOJIbHAS paborta, MPAKTHYECKHE
3aHATUA

YcrHbie GOpMBI KOHTPOJIA:

- TUCKYCCHSI,

- TUCIIYT,

- IPEHUsI 10 JOKJIa/IaM,
- MyOJUYHbBIE BBICTYIUICHUS JOKIJIQUUKOB.
[TuceMeHHBIE HOPMBI KOHTPOJIS:
- TUChMEHHas KiaccHas pabota 1O
Pa3HOYPOBHEBBIM 3aIaHHMSIM 1O  KaXIOou
W3Y4YEHHOU TeMe,
- TUChBMEHHas JoMaimHsAs paboTta 1O
Pa3HOYPOBHEBBIM 3a/IaHMSIM IO  KaXIOU
U3y4YEHHOH TEME;
- TNHCbMEHHBIE JIOKJIA[BI,
3a/IaHHBIM TEMaM.
YpoBeHb MMCbMEHHBIX
(03HAKOMMUTEIBHBIH, PENpPONYKTUBHBIN,
PO TYKTUBHBIN ) BBIOMpaeTCA caMuM
yUYaIIUMCSs, YTO CIIOCOOCTBYET pa3BUTHUIO
(GYHKIIUM CAMOKOHTPOJISI U CAMOOLICHKH.
Kputepuu BbICTaBl€HHS  OLICHKHU
COOTBETCTBYIOT TPEM YPOBHSIM OCBOCHMS
00yJaromuMHUCs M3y4aeMoro Marepuaia |
MpeNIoiiaraloT Hajluyhe y oO0ydaroumxcs
CHEAYIOUIUX KOMIETEHIIHNM:

pedepaTsl 1O

3aJaHui

1 ypoBeHb — O03HAKOMUTEJIbHBIN
(ypoBeHb BOCIIPOU3BEEHUSA),
COOTBETCTBYET OllCHKe
«YJAOBJIETBOPUTEIbHO». Ha JTAaHHOM
YpOBHE oOyJaromuecs JTOJIKHBI
OpUEHTHpPOBAThCS B MaTepuane Kypca
HaCTOJIbKO, ‘ITOGBI 3HaThb )41 YMCThb

BOCITPOM3BECTH OCHOBHBIE (DAKThI, COOBITHS,
SIBJICHUS, NPOLECCHI, TEPMHUHBI, MOHATHS, a
TaK)K€ UX OTJIHYHUTEIIbHBIC CBOWCTBA U
XapaKkTepHbIe MPU3HAKKU. Takke Ha JaHHOM
YpPOBHE OCBOCHHSI OOy4aromuecs MAOJKHBI
YMETh BOCIIPOM3BECTHU CoJIepKaHUE
OCHOBHBIX TEOPHH, KOHIIEMIHM, HAyYHBIX
npoOJeM M TOYEK 3pEHHUs, M3YUYaBIIMXCS B
Kypce, 0€3 YMEHHS MX apryMEHTUPOBATb.
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COITMATPHO-9KOHOMHUYECKUX M TYMaHUTapPHBIX
HayKax, Ha MPaKTUKE;

3.13. Pomp akcmoMaTHKH B MaTeMaTHKE;
BO3MOXKHOCTh ~ IIOCTPOEHHUSI MaTEMaTUYECKUX
TEOpUI Ha aKCHOMATHUYECKOW OCHOBE; 3HAUYCHUE
AKCHOMATHKHU IS IPYruX oOyacTed 3HaHUS U
JUTSL IPAKTUKH,

3.14. BepoATHOCTHBI XapakTep pa3IMYHbIX
MIPOIIECCOB M 3aKOHOMEPHOCTEH OKPYKAIOIIETO
Mupa.

B pesynpTare ocBoeHUs mpeaMera
00ydJaronuics 10J1KeH YMeTh:

V.1. IIpoBoauts TOXIECTBEHHBIE
npeoOpazoBaHus UppalMOHATIbHBIX,
NoKa3aTeIbHbIX, JorapupMHUECKUX U
TPUTOHOMETPUUECKUX BBIPAKEHU;

v.2. Pemars UppalOHAIIbHBIE,
JorapupMHUUECKUEe H  TPUTOHOMETPHUYECKHE

YPaBHEHHs M HEPABEHCTBA; PEIIATh CUCTEMBI
YPaBHEHUH N3Y4YEHHBIMU METOAAMY;

V.3. Crpourb rpaduKu  3JIEMEHTAPHBIX
¢yHKUMH W TPOBOAMTH  IpeoOpa3oBaHUS
rpaMKOB, UCHOJIb3Yys U3yUYEHHBIE METO/IBI;

V.4. llpuMeHATH anmapaT MaTeMaTH4YECKOIO
aHaJIN3a K PELICHUIO 3a/1a4;

V.5. IIpuMeHATh OCHOBHBIE METOJBI FEOMETPUHU
(MpoeKkTHpoOBaHUS, npeoOpa3oBaHMi,
BEKTOPHBIN, KOOPAWHATHBIN) K PELLIEHUIO 33/]1a4;

V.6. OnepupoBaTh  pa3auYHBIMA  BUJIAMH
UH(POPMALIMOHHBIX OOBEKTOB, B TOM 4YHCIE C
MOMOIIbIO KOMIIBIOTEPA, COOTHOCHUTH
MONly4YeHHBIE  PE3yJNbTaThl C  peaTbHBIMU
00BEKTAMU;

V.7 PacnoznaBatb u ONMCHIBATH

UH(OpPMallMOHHBIE TPOLECCHl B COIMANIbHBIX,
OMOJIOTUYECKHUX U TEXHUYECKUX CUCTEMAX;

V.8. Wcnonb30BaTh TOTOBBIE WH(POPMAITMOHHBIC
MOJICTIH, OLICHMBAaTh  MX  COOTBETCTBHE
pealbHOMY OOBEKTY U LIEISIM MOJIETUPOBAHUS;
¥.9. OueHuBarb JAOCTOBEPHOCTh HH(OpMAIUH,
COTIOCTABJISISI pa3JINYHbIE HCTOYHHKHY;

V.10. WmmoctpupoBath ydeOHbIE paboOTHl ¢
UCIIOJIb30BAaHUEM CPEJICTB  HMH(POPMAIIMOHHBIX
TEXHOJIOTHIi;

V.11. Co3naBarh WH(POPMAIMOHHBIE OOBEKTHI

CIOXKHOM  CTPYKTYpHI, B TOM  4HCIC
TUTIEPTEKCTOBBIE TOKYMEHTHI;
V.12, IIpocmarpuBars, CO3/1aBaTh,

pelaKkTUpOBaTh, COXPAHATh 3alMUCH B 0azax
TAHHBIX, TOTYYaTh HEOOXOAUMYIO HH(OPMAIIUIO
10 3aITPOCY TOJIH30BATEIS,

2 YypoBeHb — PenpoayKTHUBHBII
(ypoBeHb BAPHATHBHOCTH),
COOTBETCTBYIOLIMI OlleHKe «Xxopomoy». Ha
JAaHHOM ypOBHE OOYyYarouIuecs: JOJDKHBI
OpPHUEHTHpPOBATbCS B  Marepuane Kypca
HACTONBKO, YTOOBI yMETh HE TOJBKO
BOCIPOU3BOJUTh HHPOpPMAIMIO BCIEI 3a
YUHTENIEM, HO ¥ OCYILIECTBIIATh JEHCTBUS 110
mabJoHy, a TakkKe YMETb BBIICIATH
MPUYUHHO-CIEACTBEHHYIO  CBSI3b  MEXAY
Oo0BbEKTaMH,  SIBICHUAMHU,  IPOLECCAMH,
COOBITUSIMH, JJII  4YEero  IOJIb30BAThCS
METOAAMH CpPaBHUTEIBHOTO aHalu3a W
cuHTe3a. JlaHHBI  ypOBEHb  OBJIAJICHUSA
TaKke mpeanojaraeT (GpopMHUpoOBaHUE Yy
oOydJaromuxcsi  HAaBHIKOB  BapHATHUBHBIX
NEHUCTBUM B paMKax I1a0JoHa, 3aJaHHOU
CXEMBI, apryMEHTUPOBAHHBIN BHIOOP OJHOM
Y3 3aJaHHBIX TO3UIUH, TOYEK 3pPEHUs,
TEOpHUid, KOHIEMIINI, THIIOTE3.

3 ypoBeHb — NPOAYKTHBHBIH
(ypoBeHb TBOP4Y€CTBA),
COOTBETCTBYKOIIUI OIEHKE «OTJIHMYHOY.
Ha nanHoM ypoBHe oOydaromuecs TOJIKHBI
HE TOJIKO 3HAaTh M YMETh BOCHPOU3BECTH
OCHOBHBIE TEPMHHBI, IMOHATHUSA, TEOPUU U
TOYKA  3pEeHUs, HE  TOJIBKO  YMETh
JIeCTBOBATh MO IIA0JOHY U MUMETh HaBBIKU
BAPUATHUBHOU JAESATENBHOCTH, HO JIOJKHBI

YMETh CaMOCTOSITEIIEHO MIPOBOTUTH
aHAJIOTUH, TTAPAJUICIIH, BBISBISTH TPUUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXTY
pa3po3HEHHBIMU  (DaKTaMu, COOBITHIMH,
SIBIICHUSIMH, BJIAJICTh METOAaMHU
CpPaBHHUTEIBHOTO  aHaluM3a, CHCTEMHOTO
aHanM3a, W HAa WX OCHOBaHUH YMETb
dbopMynupoBaTh u apryMEeHTHUPOBATH
COOCTBEHHYIO TOYKY 3pCHHS, IO3UIIHIO,

KOHLEMIHIO, BEPCHUIO.
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V.13. HarnsggHo nOpeAcCTaBiIATh  YHCIOBBIC
MOKa3aTel W JUHAMHUKY WX HW3MEHEHUs ¢
MIOMOIIIBIO TIPOTPAMM JIETIOBOH rpaduKu;

V.14 Cobmnronath npaBuIIa TEXHUKHU
0€30MaCHOCTH U TUTHEHUYECKHE PEKOMEHIAINN
MPU UCTOJIB30BAaHUU CPEJICTB MH(DOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHojorui (UKT).

B pesynbrate ocBOCHHS NpeaMera y

obOyuvaromierocss  GOPMUPYIOTCS  CJIEIYIONINE
o0mme komnereHuu (OK):

OK 10. Hcnons3oBath B
podeCCHOHATBEHON IeATeTFHOCTH YMEHUS U
3HaHHW, TOJTYYCHHBIC 06y‘-IaIOH_II/IMI/IC$I B X0J€
OCBOCHUA y‘le6HHX npeaAMETOB B COOTBECTCTBUU C
(henepaabHBIM rOCYAapCTBCHHBIM 00pa30BaTe/IbHBIM
CTaHAApTOM CPCAHCLTO 06]1[61"0 O6p2.30BaHI/I$I

5. METOANYECKHUE PEKOMEHJALIUMHA 11O OPTAHU3AIIU
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

CaMocrosiTenbHasi BHeayIuTOpHash paboTa CTYAECHTOB BKIIOYAET B ceOs cieayrolue
¢dopmbI pabOTHI:

- MOJITOTOBKA COOOIICHHH, TOKIIA0B, pedepaTos;

- BBINIOJIHEHHE pPAa3HOYPOBHEBBIX JIOMAIIHUX 33JaHUNA B paMKax MOJATOTOBKH K

KOHTPOJIbHBIM paboTaM.

- MOJITOTOBKA K MPAKTHYECKUM 3aHATHUAM (CEMHHApaM, JUCKYCCHSIM).

Kaxnas ¢opma camocTosTenbHOW pabOThl CTYIACHTOB OLEHUBAETCS OTHEIBHO H
npeHa3HaueHa JUIsl OTPaOOTKU Pa3IMYHBIX METOJIOB YCBOCHUS M3Y4aeMOro B Kypce Marepuaia.
[ToaroToBka coobOmenuit (mokianoB, pedeparoB) mpeaHasHadyeHAa IS PACIIUPEHUS
UH(POPMALIMOHHOTO TIOJSI CTYIEHTOB B PaMKax H3ydyaeMoil TeMbl, a Takke (HopMUpOBaHHS Y
CTYJICHTOB HaBBIKOB OTOOpa TJIABHOW M BTOPOCTENEHHOW MH(OpMalUU MO paccMaTpuBaeMOM
npobiemMe, a TakKe HAaBBIKOB CHCTEMAaTH3allMd W30BITOYHONW uHGpopMauuu. BeimonHneHue
Pa3HOYPOBHEBBIX JIOMAIIHUX 3aJaHUil TpeaHa3HaueHo g (OPMUPOBAHUSA Yy CTYICHTOB
HaBBIKOB BBICTPAWBAaHUS YETKOW CXEMBI OTBETA HA BOMPOCHI Pa3IMYHOIO YPOBHS CIIOKHOCTH, a
TaKkXke Ha (POPMHUPOBAHMUE y CTYJCHTOB OOBEKTHBHOTO IPEICTABICHUS O CTETIEHU OBIAJCHUS U
YCBOGHHS MMM H3y4aeMOro MaTepuana B JaHHBIH MOMEHT BpeMeHH. BrinonHeHue
PEKOMEHAYEMBIX BAPHMAHTOB TECTOBBIX M PAa3HOYPOBHEBBIX 3a/JaHUI TakXKe I103BOJIIET
CTYJEHTaM JIydYllle MOATOTOBUTHCS K MTOTOBOM IpPOBEpPKE MX 3HAHWNA MO M3yYEHHBIM TEMaM.
[lonroroBka K MpakTHYECKUM 3aHATUSAM (CEMHHApaM M AMCKYCCHUSM) TO3BOJISIET CTYAEHTaM
3aKpEeNUTh HABBIKU KPUTUYECKOTO MBILUICHHS HpU paboTe cO CIpaBOYHOW JIUTEpaTypoil u
UCTOYHUKAMU, U YIIIyOUTh 3HAHHUS 1O KOHKPETHBIM TeMaM H3y4aeMoil y4eOHO! JAUCIUITUHBI.

B momoms cryaeHTam ISl BBIMIOJIHEHUS 3aJaHUIl pa3MYHBIX BHJIOB TMpeiJiaraercs
CIHMCOK IPUMEPHBIX TEM JIJIs TOKJIAZ0B ¥ COOOIEHHH, TPOSKTOB.

CamocrosaTenbHass paboTa CTYIEHTOB 1O ydeOHOMY mpeamery «MaremaTuka u
uHpopMaTHKa» B KoindecTBe 18 yacoB mpeacTaBisieT coOON 00s3aTeNbHYI0 4acTh OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON MPOTrPaMMBbI, BHITIOIHIEMYIO CTYI€HTOM BHE ayIUTOPHBIX
3aHATUI B COOTBETCTBHM C 3aJJaHUAMHU HpernojaBareis. Pe3ynbraT camMoCTOSTENbHOU PaboThI
KOHTpOJIMpyeTcs npenogaBaTeneM. CaMmocTosTenbHast paboTa MOXKET BBIMOIHATHCS CTYACHTOM B
YUTAJIBHOM 3aJie OMOINOTEKH, B TIOMALTHUX YCIOBHSX, C UCIOJIb30BAHNEM YUYECOHUKOB U IPYTUX
UCTOYHUKOB MH(POPMAIIH.
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CamocrosTenbHas padoTa CTYIEHTOB JOJDKHA MOAKPEIUIATHCS y4eOHO-METOIHMUECKUM U
WH()OPMAITMOHHBIM ~ O0CCTICYCHHEM, BKIIOYAIOMUM yYeOHUKH, W Yy4eOHO-METOIUYCCKHE
nocoOwusi.

Jlis BHeayTUTOPHBIX 3aHSATHHA CTYACHTaM Hapsy C pELICHHUEM 3aJady U BBIIOJHEHUS
NPAaKTUYECKHUX 33JaHUH MOXKHO NPEIJIOKUTH TEMBI HCCIIE0BATEIBCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpPHUIl OTIENbHBIX MEJIKUX 33/7a4 U YIMPaKHEHUW MpesiaraioTcs CIOKeTHbIE
3aJaHus, TpeOyroIue UIUTENbHOM padOThl B paMKaxX OJHOH MaTeMaTH4eCKOH CUTyalluu. DTH
TE€Mbl MOTYT OBITh KaK MHIWBUIYaJbHBIMU 33JaHUSIMHU, TaK U TPYNIOBBIMH ISl COBMECTHOTO
BBITIOJIHEHUS UCCIIEI0BAHUS.

IIpumepHbIe TeMbl pedepaToB (A0KIAT0B), HCCIECAOBATEIBLCKUX IPOCKTOB:
1.HenpepriBHBIE TpO0H.
. IIpuMeHeHne ClI0XKHBIX MPOLIEHTOB B )KOHOMUYECKUX pacyeTax.
. [lapanienbsHoe MPOEKTUPOBAHUE.
. CpenHue 3Ha4€HMS U UX IPUMEHEHUE B CTAaTUCTHUKE.
. BekTopHOE 3a71aHr€e IPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
. CnoxeHne rapMOHMYECKUX KOJICOaHUH.
. I'paduueckoe penieHne ypaBHEHUH U HEPABEHCTB.
. [IpaBWIIbHBIE ¥ MOTYNIPABHILHBIE MHOTOTPAaHHUKH.
. Konnyeckue ceueHus 1 Ux NpuMeHEHUE B TEXHUKE.
10. [onsarue nuddepenimana u ero NPUIOKEHUSI.
11. CxeMbl NOBTOPHBIX UCTIbITaHUN bepHysu.
12. MccnenoBanue ypaBHEHUI 1 HEPABEHCTB C [1apaMETPOM.
13. Komtekius CChUIOK Ha AJIEKTPOHHO-00pa30BaTelIbHBIE PeCYPChl Ha caiiTe 00pa3oBaTelbHON
OpTraHU3aINH 10 TPOPUITHHBIM HAMPABICHUSAM MOATOTOBKH.
14. Co3manue CTpyKTyphl 0a3bl TAaHHBIX OMOIMOTEKH.
15. Tect no nmpenmeram.
16. DnexkTpoHHas OMOIMOTEKA.
17. 3BykoBasi 3aMuch.
18. ’)KypHanbHas cTaTbs.
19. Bepaucax paboT Ha KOMITBIOTEPE.
20. Ypok B AUCTaHITMOHHOM OOY4YEHUHU.
[IpumepHbIe 32JaHUA K IK3aMEHY:

O 00 1 N Dn K W

1. 3apanue no nHpopmaTuke:

3ajaHue: CKONMMPOBATH TEKCT B HOBBIM JOKYMeHT, ordopmatupoBatb Tekcer (1
ad3an — mpudrt Times New Roman, kerib — 14 nyHKTOB, BbIpABHUBAHHME N0 IIMPHHE,
orctyn 1 crpoxku — 1 cm; 2 ad3an - mpudrt Times New Roman, kerib — 12 myHKTOB,
BbIPABHUBAaHME MO0 LEHTPY, orcTyn 1 ctpokm — 1,25 ¢M, orctyn ot 1 ad3ana 6 mMyHKTOB).
JdaTp 3aroJilOBOK — MNPONMCHBIMH OyKBaMHM MOJYKHPHBIM Ha4YepTaHHMEM Ha3BaHHe
NPOU3BE/ICHUs], U3 KOTOPOI0 B3SIT OTPHIBOK, HA CJleylolIell CTPOKe — CTPOYHBIMU OyKBaMu
noay:xkupHbiM KypcuBom ®UO aBtopa tekcra. 3aronoBok - mpugrt Times New Roman,
KerJib — 14 NyHKTOB, BIDABHUBAaHHUeE 110 LICHTPY.

IponsuTIOCTPUPOBATH TEKCT.

JIoKyMeHT coxpaHuTh B mnanke «3Jk3ameH 20-21 roa», HasBaHue ¢aiiaa — PU,
OT/AeJIeHHue.

«B Hayvasie uroIIs1, B Upe3BBIYANHO JKAPKOE BpeMs, I10J] B€4ep, OJAUH MOJIOI0M YEJIOBEK BBILIET U3
CBOEH KaMOPKH, KOTOPYIO HAaHUMaJ OT XKWIbIOB B C — M Iepeyiike, Ha YUy U MEJJIEHHO, KaK
OBl B HEPEIIMMOCTH, oTIpaBuiicst k K — Hy mocTy.

OH 6maronoJiyqHo N30€THYII BCTPEUYH C CBOCIO X0351MKOM Ha JecTHHUIle. Kamopka ero
NPUXOUIIACH MTOJT CAMOIO KPOBJIEH BBICOKOTO MATHATAXKHOTO JIOMa M MOX0IuIa Ooee Ha mKad,
4yeM Ha KBapTupy. KBapTupHas ke X03siiKa ero, y KOTOpoil OH HaHUMaJl 3Ty KaMOpKY ¢ o0e1oM
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Y MIPUCITYTOW, MOMEIIAIACH OJHOKO JIECTHULIEH HUXKE, B OTAEIBHON KBapTUPE, U KaXK bl pas,
IIPU BBIXOJIE HA YIIUILY, EMY HEIIPEMEHHO HaJ0 ObUIO IPOXOIUTh MUMO XO3IUKUHON KyXHH,
IIOYTH BCETJIa HACTEKb OTBOPEHHOM Ha JIeCTHULY. M Ka)K1plif pa3 MOJIOI0M YEIIOBEK, IPOXOIS
MHUMO, YyBCTBOBaJI KaK0e-TO O0JIE3HEHHOE U TPYCIUBOE OIIYIIEHHE, KOTOPOTO CTHIIUIICS U OT
KOoTOporo mopuriiicsi. OH ObUT T0JDKEH KPYTroM X03SHKe U OOSIICS C HEIO0 BCTPETUTHCS.
2. 3agaHue Mo MaTeMaTHKe:
be3 pemienns BHINOJHAKTCS HOMepa 9, 11, 18, 20.
PabGoTty Ha JiMcTe MOANMUCHIBAEM CJIEAYIOIIMM 00pa3oM:
JK3aMeHallMOHHAas padoTa
1o MaTeMaTuke U HHGopMaTuKe
cryaenTkn/a 1®@O/M3M/HXT/OCH...
®U B p.m.
Bapmuanr 1

29 <2 3)
1. Haiiyure 3Hauenue Boipaxkenns ! \7 4/
y 0,87-57.20%
2. Haiinute 3HaueHHUE BBIPAKEHUS .

3. B nHauane roga uncio aboHeHTOB TeneoHHON Komnanuu «BocTok» coctasmsuio 400 ThIC.
YEJIOBEK, a B KOHIIE roga ux ctano 480 Teic. yenoBek. Ha CKOIBKO MPOLEHTOB YBEIMYMIIOCH 32
roJl YHCJIO aDOHEHTOB 3TOI KOMITAHUN?

4. CkopocTh KaMHsI (B M/C), TQJAIOIIETO C BBICOTHI /1 (B M), B MOMEHT yJapa O 3€MJII0 MOXHO

Haiit 1o popmyse ¥~ V 2¢h Hajinure CKOPOCTH (B M/C), C KOTOPOH yIapUTCs O 3eMJII0 KaMEHb,

nagaromuii ¢ BeIcOThl 10 M. CunraiiTe, 4T0 yCKOpEeHHEe CBOOOIHOTO NaIeHUs g paBHO 9,8 m/c? .
1631
5. Haitnure 3HaYeHNE BRIpAXKEHUS 3 .
6. CrouMocTh mpoe3/aa B MapiIpyTHOM Takcu coctasisier 20 py0. Kakoe HanbombIiee yucio
MOE3/I0K MOYKHO Oy/IeT COBEPIINTH B 3TOM MapHIPyTHOM Takcu Ha 150 pyO0., eciau 1ieHa mpoesaa
cHusuTtcs Ha 10%?

7. Haiiqure kopens ypasaenus V 13 +2¥=5.

8. Jlerckast Topka yKperuieHa BEpTHKAIBHBIM CTOJIOOM, PacIOIOKEHHBIM g
nocepeauHe cnycka. Hailioure BeicoTy / 3TOrO cTON0A, €CIM BBICOTA /i TOPKU /
paBHa 3 meTpaM. OTBET JalTe€ B METpax.

9. YcTaHOBHTE COOTBETCTBHE MEXAY BEIMYMHAMH W WX BO3MOXKHBIMH 3HAUYCHUSIMU: K
KaXJIOMY JJEMEHTY TIepBOTO CTOJOIA IMOAOEPUTE COOTBETCTBYIOIIMH 3JEMEHT W3 BTOPOTO
cronodna.

,/

h

BEJIMYMHBI BO3MOXXHBIE 3HAYEHU A
A) 06bEM BOIBI B A30BCKOM MOpE 1) 150 o’
B) 00béM smmKa ¢ HHCTpYMEHTaMu 2)1n
B) 006bEM rpy30BOro oTceka TpaHCIIOPTHOTO CaMOJIETa 3)76 n
I') 00bEM OYTBUIKM paCTUTENBHOTO Macia 4) 256 kM

B tabnuie nox kaxaoi OyKBO, COOTBETCTBYIOIIEH BEIIMYMHE, YKAKUTE HOMEP €€ BOZMOXKHOTO
3HAYECHUSI.

A b B I

10. 13 paiioHHOTO IIEHTpa B IEPEBHIO €KEAHEBHO XOAUT aBTOOYyC. BeposTHOCTH TOTO, YTO B
MOHEIETHbHUK B aBTOOyce okaxkercs MeHble 20 maccaxupos, paBHa 0,94. BeposTHOCTH TOTO,
YTO OKaxkeTcs MeHble 15 maccaxupos, paBHa 0,56. HaiimuTe BEpOSITHOCTH TOTO, YTO YHCIIO
naccaxupos Oyner ot 15 go 19.
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11. Ha pucyHke >XMpHBIMM TOYKAMM IIOKA3aHO | &

CYTOYHOE KOJHMYECTBO OCAJKOB, BBIMAJABOINX B |5

Kazanu ¢ 3 mo 15 despans 1909 roma. Ilo |- Al /
TOPU30HTAIIM  yKa3bIBAIOTCS YWCIIA Mecsla, M0 | 3 IR /N /
BEPTUKAJIM — KOJHMYECTBO OCAIKOB, BBIMABIIMX B |2 AR / AT

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

12. [lyremecTBeHHUK W3 MOCKBBI XOYET IOCETUTh YEThIpE Tropojia 30JI0TOr0 KOJbla
Poccun: Bnanumup, SApocnasne, Cy3gane u Pocto. TypareHTCTBO npeasaraer MapuIpyThl €
MOCELIEHNEM HEKOTOPBIX FOpoI0B 30J10TOro Kojibla. CBeeHHsI O CTOUMOCTH OUJIETOB U COCTaBe
MapIIPyTOB MPECTABICHBI B TAOJIHIIC.

Homep mapmpyra IMocemaembie ropoaa CtoumocTsb (pyo.)
1 Cysznanb, SIpocnasis, Biagumup 3900
2 Poctos, Bnagumup 2400
3 Spocnasns, Bnagumup 2100
4 Cysznanb 1650
5 Pocros, Cy3nanb 2700
6 Spocnasns, PocTos 2350

Kakune MapmpyTsl T0JDKEH BRIOPATh MyTEMIECTBEHHHUK, YTOOBI TOOBIBAThH
BO BCEX 4YETHIPEX rOpoJax M 3aTpaTuTh Ha Bce noe3aku MeHee 5000
pyoneii? B oTBere yKakuTe POBHO OJWH Ha0Op MapumipyToB 03
HpO6GHOB, 3aITATBIX U APYTUX OOMNOJTHUTCIBbHBIX CUMBOJIOB.

13. Jlanbl n1Be KpyXKu IminuHApU4Yeckod ¢dopmbl. [lepBas kpyxka
HIDKE BTOPOH B YETBIPE pas3a, a BTopasi B IMOJITOpa pasa mmpe rnepBoi. Bo

CKOJIBKO pa3 00beM NEepBOM KPYKKU MEHbIIe 00beMa BTOPO? -
14. Ha  pucynke  u300paxkéH  rpaduk  HEKOTOpOH
Flx)=— SENELICIIT N
¢ynkunn y=f(x). @yHkuus yi 4 — . 1
omHa W3 TmepBooOpasHbIXx  (GyHKumu. Haiinure  rmmomians '
3aKpalIeHHON (UTYPBI.
15. Octphlie yriabel NpsiMOYTrOJIBLHOTO TPEYTroJIbHUKA paBHBI 62° u C
28°. HaiiguTe yroa Mexay BBICOTOM M MEIUAHOM, MPOBEAEHHBIMU M3
BEPILIUHBI MPAMOTo yria. OTBET JalTe B rpajaycax.
16. O06bém koHyca paBeH 32. Uepe3 cepelMHY BBICOTHI KOHYyCa
MPOBE/ICHA TUIOCKOCTh, TMapajuiefbHas OcCHOBaHWIO. Haiiaure 00BEM A ' B
KOHYCa, OTCEKaeMOro OT JJaHHOTO KOHYycCa MPOBEIEHHOMN MIIOCKOCTHIO.
17. Ha xkoopauHaTHON mipsiMoi oTMmedeHbl Touku A, B, C, u D.

V2

4HCJI0 M U3BECTHO, YTO OHO PaBHO .
A B (e D

fz-

| |

I I

-3 -2 -1 0 1 2 3

YCcTaHOBUTE COOTBETCTBHE MEXY YKa3aHHBIMU TOYKAaMHU M YMCIaMHU U3 MPAaBOTo CTOJIOIA,
KOTOPBIC UM COOTBETCTBYIOT.

TOYKH YUCIIA
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A) A 1)2m—35

B) B 3
B) C 2™ |
) D 3ym-

o

B Tabauie non kaxxaoi OyKBOM yKaXKUTE COOTBETCTBYIOLIHI HOMED.

A b B r

18. U3BecTHO, 9TO BCE HIYKH — PBIOBI, TAKXKE€ U3BECTHO, YTO BCE PHIOBI IJIABAIOT B BOJE.
Tronenb Toxe miaBaeT B Bojae. BriGepute yTBepkKIeHUS, KOTOPHIE CIEIYIOT M3 MPHUBEAEHHBIX
JAaHHBIX.

1) Bce Tronenn — puIObI

2) Ecnu )kMBOTHOE HE IJIaBAET, TO 3TO HE TIOJCHb

3) Bce myku miaBaroT B BojIE

4) Ecnu )UBOTHOE TUIaBaeT B BOJIE, TO OHO JIMOO pbIOa, THOO TIOJICHD
B otBere ykaxkuTe HOMepa BBIOpAaHHBIX YTBEPXKIECHUM O€3 TPOOENIOB, 3aMATBIX M JIPYTHX
JIOTIOJTHUTEIbHBIX CHMBOJIOB.

19. Beruepkaute B uucie 123456 tpu 1mudpsl Tak, 4TOOBI MOJyYUBIIEECS TPEX3HAYHOE
YUCJIO JeNHIOCh Ha 27. B oTBeTe yKaXuTe MOJIy4UBILIEECS YHUCIIO.

20. [IpsmMoyroibHUK ~ pa30MT HA  YETHIPE  MEHBIIUX  MPSAMOYTOJIbHUKA  JIBYMS
NpSIMOJIMHEMHBIMU pa3pe3amu. [1nomanu Tpéx U3 HUX, HAYMHAS C JIEBOI'O BEPXHEro U Jajee 1o
4acoBOM cTpenike, paBHbl 18, 15 u 20. HaiiauTe niomanb 4eTBEPTOrO MPSAMOYTOJIbHUKA.

18 15
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