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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. O6s1acTh NpUMEHEHUsI MPOTrPaAMMBbI

IIporpamma  mucnumuineel OVYIL.06 MaremaTuka IpefHa3HaueHa A HW3YYEHHUS
MaTeMaTUKHd B TpodecCHOHANBHBIX o0pa3oBaTenbHbIX opranusanusx CIIO, peamusyrommx
00pa3oBaTeNbHYIO0 POrPaMMy CPEIHEro 00Iero oopa3oBaHus B Mpeesiax OCBOCHHUS OCHOBHOM
npodeccuonanbHOl obpazoBarensHOl mporpammbl CITIO (OITOIT CITO) nHa 6a3e OCHOBHOTO
o01m1ero o0pa3oBaHus MPH MOATOTOBKE CIIEIIUATICTOB CPEHETO 3BEHA.

[Iporpamma yueGHo#t mucummumabl OYIL.06 Matematnka paspaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC CIIO, nmpeabsBIseMbIX K CTPYKTYPE, COACPKaHUIO U Pe3yJIbTaTaM OCBOCHHS
obmeobpazoBatenbHOl yueOHOM mucuurummabl OYIL.06 MartemaTtnka B 4acTH pealu3aluu
OI'OC COO B mpenenax OCBOCHHMS OCHOBHOH TpodeccnoHaIbHOH 00pa3oBaTebHOM
nporpammbel  CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOro oOIero oOpa3oBaHUS C YYETOM
TpeboBanuit DOI'OC k monydaemMod CHEUUATBHOCTH CPEIHEro  MPOo¢eCCHOHATBLHOTO
oOpazoBaHwUs.

[Iporpamma yuyeOnoit nucuurumnael OVYIIL.06 Maremaruka siBIsieTCS 4acThblO OCHOBHOM
npodecCHOHAIBHONW 00pa3zoBarenbHOM TporpamMmbl B cooTBerctBuM ¢ DPI'OC CIIO mo
cneuuanbHocT 53.02.03 MHCTpyMEHTabHOE UCTIOIHUTENBCTBO (110 BHIaM HHCTPYMEHTOB).

1.2. MecTo yueOHoO# qucuuiinabl B ctpykrype IITICC3
Vuebnas paucnumummaa OVYIL.06 Maremaruka sBIsieTCS 005S3aT€bHBIM — yI€OHBIM
npeaIMeToM 001e00pa3oBaTeIbHOTO YI4EOHOTO ITUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUA K Pe3yJbTATAM OCBOCHUS U CIUTIIUHbBI
OVIL.06 Matematuka OTHOCHUTCA K IpeaMeTHOH oOmactu "Matemaruka u MHpOpMaTuka'.
N3yuenune npeameTHoi obactu "MaTtemaTruka u nHGOpMaTHKa'" TOJDKHO 00€CTICUUTh:

c(OpPMUPOBAHHOCTh TPEJCTABICHHA O COIUATBHBIX, KYIbTYPHBIX M HCTOPHUECKUX
(dakTOopax CTaHOBJICHUS MAaTEMAaTHKN U WH(OOPMATHKH,

c(OPMHPOBAHHOCTh OCHOB JIOTHYECKOTO, AJITOPUTMUYECKOTO M MaTeMaTHYECKOTro
MBILIUICHHUS;

c(OPMHUPOBAHHOCTh yYMEHHUW MPUMEHSITh TOMYYCHHBIC 3HAHHUS TMPU PEHICHUU
pa3IUYHbIX 3a/1a4;

c(OPMHPOBAHHOCTh TPE/ACTABICHUII O MaTeMaTHKE KaK YacTH OOIIeueNoBEUeCKOM
KYJIbTYpPbl, YHUBEPCAJIHLHOM $I3bIKE HAyKH, MO3BOJISIONIEM OINKCHIBATH U HU3Yy4aTh peajbHbIC
IPOLIECCHI U SIBJICHUS.

PaGouass mporpamma mucuumummasl OVYIL.06 MartemaTnka OpHEHTHpPOBaHAa Ha JOCTHIKCHUE
CIEAYIOIINX LeJIeH:

e (¢opMmHupoBaHHE Yy OOYYaIOMUXCA TMPEACTABICHUH O poOJM HUHPOPMATUKU U
nHpopManmoHHO-KOMMYHHKaMOHHBIX TexHosoruii (MKT) B coBpemenHOM oOmIecTBe,
NOHMMaHHE OCHOB MPABOBBIX ACIMEKTOB HCIIOJIb30BAaHMS KOMIIBIOTEPHBIX HPOTpaMM H
pabotsl B UHTEpHETE;

e (dopmupoBaHue y OOYYAIOIIMXCS YMEHHUH OCYLIECTBISATh IOHCK M HCIOJIb30BAHUE
nHpopmaruu, HEoOXomuMon st 3(PGEKTHBHOTO BBIMOJIHEHUS TPOdhecCHOHATBHBIX
3aja4, Mpo(ecCHOHANTBHOTO U JIMYHOCTHOTO PAa3BUTHS;

e (dopMupoBaHHe y 00yJarOMUXCs YMEHUH PUMEHSTh, aHATU3UPOBATh, IPEOOPa30BHIBATD
MH(OPMaLlMOHHBIE MOJIETH pealbHBbIX OOBEKTOB M TMPOIECCOB, UCIOIB3YS MPHU 3TOM
HKT, B ToM umciie Ipyu U3y4eHUH OPYTUX AUCLUILINH;

® pa3BUTHE Yy OOYy4alOUIMXCSl TI03HABATEIbHBIX HMHTEPECOB, WHTEUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH MyTeM OCBOEHHUS U MCIIONIb30BaHUS METOJJOB MHPOPMATUKU U
cpeacts KT npu u3ydeHUn pa3nuuHbIX YI€OHBIX IPEIMETOB;



e mnpuoOpeTeHrne 00yJIarIUMHUCS ONBITA UCIONB30BaHUS NH()OPMAIIMOHHBIX TEXHOJIOTUHN B
WHIUBUIYAIbHOW W KOJUICKTUBHOM y4eOHOM W TIO3HABaTEIbHOW, B TOM YHCIIE
MIPOEKTHOM, IEATENBHOCTH;

e npuoOpeTeHHEe OOYYArONUMHUCA 3HAHUM DJTHUYECKHX AacCTleKTOB HWH(POPMAIMOHHON
JEATETLHOCTH U WH(OPMAITMOHHBIX KOMMYHHKAIIMA B TJIOOAIBHBIX CETSAX; OCO3HAHHE
OTBCTCTBEHHOCTH  JIIOJCH, BOBIICUCHHBIX B  CO3JaHHEC W  HCIOJIL30BAaHHUC
WH()OPMAIMOHHBIX CUCTEM, PACTIPOCTPAHCHHUE M MCTIOIb30BaHUE HH(POPMAIIHH;

e BiajcHHe MHGOPMAIMOHHON KYJIBTYPOH, CIOCOOHOCTHIO aHAIU3UPOBATH M OIICHWBATH
uH(OPMAIIMIO C HCIIONB30BAaHHEM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
CpencTB 00pa3oBaTENbHBIX U COIUATBHBIX KOMMYHUKAIIH;

e oOecrieueHne cHOPMHUPOBAHHOCTH TIPEJCTABICHUNW O COIMAIBHBIX, KYIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

e obOecrneueHne cHhOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U MATEMATHIECKOTO
MBIIIICHUS,

e oOecrieueHne CGHOPMHUPOBAHHOCTH YMEHUH MPUMEHSTh IIOJYYCHHBIE 3HAHUS TIPH
pEIICHUH Pa3INYHBIX 3a7a4;

e o0OecrieueHne Cc(HOPMUPOBAHHOCTH TPEJACTABICHHMM O MaTeMaTHKe KaK dYacTu
00I1eYeI0BeUeCKOl KyIbTYphl, YHUBEPCATHLHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMUCHIBATH
Y U3y4aTh peajibHbIE TIPOLIECCHI U SIBJICHUS.

B pe3ynbraTe 0CBOSHMS TUCHUILUIMHBI 00yYaIONIUIiCs TOKEH 3HATH:
3.1. TemaTuueckuil Mmatepuai Kypca;
3.2. OCHOBHBIE TEXHOJOTHH CO3/IaHUS, peAaKTUPOBaHUS, ODOpPMIICHUS, COXpAaHEHUS, Iepeaavn
UH(POPMALIMOHHBIX MPOLIECCOB PA3IMYHBIX THIIOB C TOMOIIBIO COBPEMEHHBIX POTPAMMHBIX
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
3.3. Ha3znauenue u BHIBI MH(OPMAIIMOHHBIX MOJIEJIEH, OMUCBHIBAIOUINX pealbHbIE OOBEKTHI U
MPOLIECCHI;
3.4. Haznauenus u (yHKIIMU OTIEPALIMOHHBIX CHCTEM;
3.5. 3HayeHuWe MaTeMaTUYECKOM HAyKW MJId pEuleHUs 3a7ad, BO3HUKAIOIIMX B TEOPUU U
MPaKTHUKE;
3.6. IllupoTy W OrpaHUYEHHOCTh NPUMEHEHUS MATEMATHYECKHUX METOJIOB K aHAIU3y H
UCCIICIOBAaHMIO MPOLIECCOB U SBJICHHUM B IPUPOJIE U OOILECTBE;
3.7. 3HaueHue MPaKTUKUA M BOIIPOCOB, BO3ZHUKAIOIINX B CAMOM MaTeMaTHKe, Il (OPMUPOBAHUS
Y Pa3BUTHS MAaTEMaTUYECKOW HayKH;
3.8. MWnem pacmmpeHuss UHUCIOBBIX MHOXKECTB Kak Crmocoba TIOCTPOSHUST HOBOTO
MaTEMaTUYECKOIO ammnapara s pelleHMs] NPAaKTUYEeCKUX 3aJad M BHYTPEHHHMX 3ajad
MaTeMaTUKH;
3.9. 3HadyeHue wuIeH, METOAOB M pPE3yibTaTOB aireOpbl M MaTEMAaTUYECKOIO aHaiM3a Jyis
MOCTPOEHUS MOJIENIEH pealbHBIX MPOIECCOB U CUTYaIIHI;
3.10. BOo3MOXHOCTH T€OMETPUN AJIs1 ONMCAHUS CBOMCTB pEabHBIX MPEAMETOB U MX B3aUMHOTO
PacToOJIOKEHUS;
3.11. VYHuBepcaibHbBIIl XapakTep 3aKOHOB JIOTMKM MaT€MaTU4YEeCKUX PpacCyKICHHM, HX
MPUMEHUMOCTH B Pa3JIMYHBIX 00JIACTIX YEIIOBEUECKON eI TeIbHOCTH;
3.12. Paznuune TpeOoBaHU, IPEIbIBIsSEMBIX K JOKA3aTEIbCTBAM B MaTEMaTHKE, ECTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHMYECKUX U TYMaHUTapHBIX HayKaX, Ha TPaKTHKE;
3.13. Posip akcnomMaTuKy B MaTEMAaTHKE; BOZMOKHOCTh ITOCTPOCHUS MATEMaTUYECKUX TEOPUN Ha
AKCHOMAaTHUYECKON OCHOBE; 3HAYCHHE AaKCMOMATHKH JUIs ApPYyrux oOjactei 3HaHusA U AJis
MPAKTUKH;
3.14. BeposTHOCTHBI XapakKTep pPa3jUYHbIX IMPOIECCOB M 3aKOHOMEPHOCTEW OKPYKAIOILIErO
Mupa.



B pe3ynbraTe 0OCBOCHUS TUCHUIUIMHBI 00yYaIONIUICs 0/IKeH YMeTh:
V.1. TlpoBoauTh TOXIECTBEHHBIE MpPeoOpa3oBaHUsI HMPPAIMOHATBHBIX, [MOKA3aTeIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX BhIPAKECHMUIA;
V.2. Pemarp wuppanuoHalbHbIE, JorapuMUUEcCKHe U TPUTOHOMETPUYECKHE YPaBHCHHS H
HEPaBEHCTBA; pPelllaTh CUCTEMbl ypaBHEHUHN U3y4YE€HHBIMU METO/IaMU;
V.3. Crpoutb rpaduku >IE€MEHTApHbIX (YHKIMA W TPOBOIUTH IMpeoOpa3oBaHus TIpadHUKOB,
UCIIOJIB3YS U3YUEHHbIE METO/IbI;
VY.4. [IpuMeHsTh anmapar MaTeMaTHYECKOTO aHallM3a K PEIICHUIO 3a/1a4;
V.5. ITlpuMeHSITH OCHOBHBIE METOJIBI TE€OMETpUH (MPOEKTHPOBAaHHUSA, MpPeoOpa3OBaHHM,
BEKTOPHBIN, KOOPAWHATHBIN) K PEILIEHUIO 33/]1a4;
¥.6. OnepupoBaTh pa3IuYHBIMU BUAAMH UH(DOPMALIMOHHBIX OOBEKTOB, B TOM UUCIIE C TOMOLIBIO
KOMIIBIOTEPA, COOTHOCHUTD MOJIYUEHHBIE PE3YIbTAThI C PeaTbHBIMU O0BEKTAMHU;
V.7. Pacno3HaBaTh ¥ ONUCHIBATh MH(OPMALIMOHHBIE MPOIECCH B COLUATBHBIX, OMOTOTHYECKUX
U TEXHUYECKUX CUCTEMAX;
V.8. Hcnonp3oBaTh TOTOBbIE HMH(DOPMAIIOHHBIE MOJIENH, OLIEHMBATh WX COOTBETCTBUE
pealbHOMY OOBEKTY U LIEIISIM MOJISTHPOBAHMUS;
V¥.9. OueHuBath JOCTOBEPHOCTH HH(OPMAITUH, COTIOCTABIISAS PA3INYHbIC HCTOYHUKH,
¥.10. WmmoctpupoBarh ydeOHbIE pPabOTHl C HUCHOIB30BAaHUEM CPEACTB WH(GOPMAIMOHHBIX
TEXHOJIOTHIA;
V.11. Co3pmaBate HH(MOPMAIMOHHBIE OOBEKTHl CIOXKHOW CTPYKTYpbl, B TOM 4HCIE
TUIEPTEKCTOBBIE JOKYMEHTHI;
V.12. IlpocmaTpuBarh, cO31aBaTh, pPEOAKTUPOBATH, COXPAHATh 3amucd B 0a3ax JaHHBIX,
MoJTy4aTh HEOOX0AUMYI0 HH(POPMAIIHIO TI0 3aIIPOCY TOJIb30BATES;
V.13. HarnsiiHO mpeAcTaBlATh YHCIOBBIC TOKA3aTENH U JUHAMHUKY WX H3MEHEHHS C MOMOIIBIO
Iporpamm JeI0BO# rpaduKu;
V.14. Cobntonath mpaBuiaa TEXHUKHA OE30MACHOCTH W THTHEHUYECKHE PEKOMEHIALUU TPH
WCITOJIb30BAaHUU CPEACTB HHPOPMAIIMOHHO- KOMMYHUKAaIIMOHHBIX TexHooruit (MKT).

B pesynbrare OCBOCHHS MUCHUIUIMHBI y OOy4aromierocss (OpMUPYIOTCS CIEAYIONUE
o6mue komnerenuuu (OK):

OK 10. Hcnons3oBaTh B HpO(i)eCCHOHaHBHOfI ACATCIIBHOCTU YMCHUSA U 3HAHU, TTOJTYYCHHBIC
O6y‘laIOH.II/IMI/IC$I B XO0€ OCBOCHUA y‘-Ie6HI:IX npeaAMETOB B COOTBECTCTBUU C @CﬂepaﬂLHHM
TOCYAapCTBCHHBIM 06paSOBaTGJ'IBHLIM CTaHAAapTOM CPEAHLCTO 06]].[61“ (6] 06p330BaHI/ISI

B pesynbrare OCBOCHHS NUCHUIUIMHBI y OOy4aromierocsi (OpMHUPYIOTCS CIEAYIONNE
JIMYHOCTHBIE pe3yabTarhl (JIP):

[IposiBistromuii co3HaTENFHOE OTHOLICHNE K HETPEPHIBHOMY 00pa30BaHHIO KaK JP 15
YCJIOBHIO YCTICTITHON MTPO(PECCHOHAITBHON U 00IIECTBEHHOM JIEATEITLHOCTH.

['ubxo pearupyromuii Ha MOSBICHUE HOBBIX (POPM TPYIOBOM NEATEIBHOCTH, TOTOBBIN K | JIP 24
MX OCBOCHMIO.

OcBoeHune copaepkaHns ydeOHOW AMCIUIUIMHBI 00ECIIeYNBACT JTOCTIDKECHHE CTYACHTaMHU
CJICAYIOUINX Pe3yJIbTaTOB:

* METaNpPEeIMETHBIX:

YMEHHE CaMOCTOATENBHO OIpPENeNATh LEeNH JEITEIbHOCTH M COCTABIATH IUIAHBI
JICATEIFHOCTH; ~ CaMOCTOSITETBHO  OCYIIECTBISTh, KOHTPOJIMPOBaTb W KOPPEKTUPOBATH
NeSITeIbHOCTD; UCIOIb30BATh BCE BO3MOXKHBIC PECYPCHI IS JOCTHKEHUS MMOCTABJICHHBIX IIeIeH
U peajn3anuy IUIAHOB AEATeIbHOCTH; BHIONPATH YCIICIIHBIC CTPATETHH B PA3IMYHBIX CHTYAIHSX;

YMEHHE TMPOJAYKTUBHO OOMIaTbCS M B3aWMOJICHCTBOBaTH B IIPOLIECCE COBMECTHOMU
NCATEIFHOCTH, YYUTBIBaTh IO3UIMU JAPYTUX YYAaCTHHUKOB JESTENBHOCTH, A(P(PEeKTHBHO
paspeuiatb KOH(QIJIMKTHI,




BIIQJICHUE HAaBBIKAMHU I[103HABATEbHON, Y4EOHO-MCCIEAOBATEIbCKOM H IMPOCKTHOM
NEeSTeNIbHOCTH, HaBBIKAMU  paspellleHus MpolsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a/lay, TPUMEHEHUIO Pa3IMUHbIX
METOJIOB IMO3HAHNUS;

TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENbHOW WH(OPMAIMOHHO-TIO3HABATEIHLHOM
NEeSTEIbHOCTH, BKIIIOYash YMEHHE OPHEHTHPOBATHCS B PA3JIMYHBIX HMCTOUYHHKAX HH(OpMAINH,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH WH(GOPMAIMIO, TOTYyYaeMYI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

BJIQJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE $ICHO, JIOTUMHO W TOYHO H3Jaratb CBOIO
TOUKY 3pEHUS], UCIIOJIb30BATh aJIeKBAaTHBIE A3BIKOBHIE CPE/ICTBA,

BIIQJICHUE HAaBBIKAMH TIO3HABATEIbLHON pedUIeKCHH KaK OCO3HAHUS COBEPIIAeMBIX
JNEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI, IPaHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATENbHBIX 3a7a4 U CPEJICTB JJI UX JOCTUXKEHUS,

LENeYCTPEMJIICHHOCT, B TOMCKaX W NPUHATUM pELIEHUI, COOOpasUTeNbHOCTh W
WHTYULIUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUI; CIHOCOOHOCTh BOCHPHHHMATH
KpacoTy U TapMOHUIO MUDA;

yYMEHHUE OMpPEACNATh LENH, COCTABIATh IUIAHBI JEATEIbHOCTH U ONPENENsTh CPEJCTBa,
HEO0OXOUMBbIE JJIS UX pealli3allly;

WCIIONBb30BAHUE PA3IUYHBIX BHUIOB I[103HABATEIBHOU JEATEIBHOCTH JUIsl pEHICHUS
MH(OPMaLMOHHBIX 33]a4, IPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUs (HAOIOIEHUS, OTICAHMUS,
U3MEpPEHUS, OSKCIIEpUMEHTA) JUIsi OpraHu3aluu y4eOHO-MCCIEAOBATEIbCKOM M MPOCKTHOMN
JESTENIbHOCTH C UCMOJIb30BaHNEM MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

WCIOJIb30BAaHNE PA3NMYHBIX HH(POPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMH BO3HHUKACT
HEOOXOIMMOCTh CTAIKUBATHCA B MPO(GECCHOHATBHON cepe B M3YUCHHUH SIBJICHUHN U TIPOIIECCOB;

WCIOJIb30BaHNE PA3JIMYHBIX HMCTOYHUKOB HH(OPMAIMK, B TOM YHCJIE JJIEKTPOHHBIX
OuOIMOTEK, YMEHHE KPUTUYECKU OLIEHMBATh U MHTEPHPETUPOBATH MH(POPMAIUIO, MOIYYaeMYIO
U3 pa3JIMYHbIX UCTOYHUKOB, B TOM uuncie u3 cetu UHTepHeT;

YMEHHE aHaJIM3UpOBaTh M MPEACTaBIATh HH(OpPMALMIO, JAaHHYIO B AJIEKTPOHHBIX
dbopMaTax Ha KOMIBIOTEPE B PA3TMYHBIX BUIAX;

yYMEHHE HCMOJIb30BaTh CPeICTBa MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
pEelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHMU3AIMOHHBIX 3a7ad C COOIOJCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

yMEHHE MYOJIMYHO MPEACTaBIATh Pe3yibTaThl COOCTBEHHOI'O HCCIENIOBAaHUS, BECTH
JTUCKYCCHM, JIOCTYITHO W TapMOHUYHO codYeTas cojepKaHue u (GOpMbI TPEICTABISIEMON
uH(pOpMaLUU CPeICTBAMU HHPOPMAIIMOHHBIX ¥ KOMMYHUKALIMOHHBIX TEXHOJIOTHUH;

* IPEIMETHBIX:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN O MATEeMAaTHKE KaK YacTH MHUPOBOH KyIbTYphHl U
MEeCTe MaTeMaTUKU B COBPEMEHHOM LMBUIIM3ALMHU, CIIOCO0AX OMHCAHMs SBJIEHUN peatbHOIro
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

c(OpPMUPOBAHHOCTh MPEJACTABICHUNA O MaTeMaTHYEeCKHX MOHATHSAX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIIONINX ONMKUCHIBATh U U3Yy4aTh Pa3HbIC MPOLECCHI U SIBICHUS,
MTOHUMAaHNE BO3MOKHOCTH aKCHOMAaTHYECKOI0 MIOCTPOCHUSI MAaTEMAaTHYECKNUX TEOPUIL;

BJIQJICHUE METOJaMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEIICHHUS, YMEHHE UX MPUMEHSTb,
IIPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

BJIQJICHUE CTAHJAPTHBIMU TPUEMaMH PEIICHUS] PAUOHAIBHBIX U HUPPALMOHAIBHBIX,
MIOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, UX CHUCTEM;
UCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHKCIIE JIJIS TOMCKA MYTH PEIICHUS U
WJUTFOCTPALIMY PELIECHUS] YPAaBHEHUN U HEPABEHCTB;



c(OPMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTeMaTHUECKOTO aHaIN3a
U UX CBOMCTBax, BJIaJIcHHE YMEHHEM XapaKTepHU30BaTh MOBEJCHHE (PYHKIIHIA, MCIOJb30BaHUE
NOJTYYECHHBIX 3HAHUN JJIs1 OMUCAHUS U aHAJIN3a PeabHBIX 3aBUCUMOCTEH;

BJI/ICHUE OCHOBHBIMU TOHATHUSMU O IUIOCKUX U IMPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, ux OCHOBHBIX CBOMCTBAxX; C()OPMHUPOBAHHOCTb YMEHHUS PACIIO3HABATH T€OMETPHUUECKUE
burypsl Ha yepTex)ax, MOJIETSAX U B pealbHOM MHPE;

NPUMEHEHHE M3YYEHHBIX CBOMCTB TIeOMETPUYECKUX (GUryp u QGopmyn Uisl pelieHus
reOMEeTPUUYECKUX 3ajay U 3aa4 C MPAKTUYECKUM COJEPKaHUEM;

c(OPMHPOBAHHOCTh  MPEJICTABIEHUH O Tpoueccax ¢  SBICHUAX, HMMEIOLINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE, OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHUN HAXOIUTh M OLICHUBATH BEPOSTHOCTH
HACTYIUICHHSI COOBITUI B MPOCTEUIINX MPAKTHUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHBIX BEJIIMYUH;

BJIa/ICHUE HaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM MPU PELICHUH
3a/ay;

c(hOPMHUPOBAHHOCTh TPEJACTABICHUA O poiau wuHPOpMAMH U WHHOPMAITMOHHBIX
IPOIIECCOB B OKPYKAIOIIIEM MUPE;

BJIQJICHHE HaBbIKAaMH  alTOPUTMHUYECKOTO MBIIUIEHHWS W TOHHMaHUE METO/OB
(GopMaTbHOTO OMUCAHUS AaJNTOPUTMOB, BIIQJCHWE 3HAHWEM OCHOBHBIX aJITOPUTMHYECKHX
KOHCTPYKIUH, YMEHUE aHAIU3UPOBATh aJITOPUTMBI;

UCTOJb30BAHUE TOTOBBIX TPHUKIATHBIX KOMIIBIOTEPHBIX MPOrpaMM IO HPOQHIIIO
MOJITOTOBKY;

BJIaJIeHHE CrI0cO0aMU MpeICTaBICHUS, XPaHEHHSI U 00paOOTKHU TaHHBIX HAa KOMITBIOTEPE;

BJIaJICHUE KOMIIBIOTEPHBIMH CpEICTBAMH TNPEJICTABICHUS M aHalu3a JIaHHBIX B
AIIEKTPOHHBIX TAOJIHIIAX;

cOpMUPOBAHHOCTh TMpEACTaBIEHUH O 0a3ax JaHHBIX M NPOCTEHIINX CpeicTBax
yIpaBICHUS UMH,

c(OPMUPOBAHHOCTh MPEACTABIECHUN O KOMIIBIOTEPHO-MAaTEMaTHUYECKUX MOJEISIX U
HEO0OXOIMMOCTH aHAJIM3a COOTBETCTBUS MOJIETTH M MOACIUPYEMOT0 00bEKTa (IIpoliecca);

c(hOpMHUPOBAHHOCTH 0Aa30BBIX HABBIKOB U YMEHUH 1O COOIOJICHUIO TPeOOBAaHUN TEXHUKH
0€30I1aCHOCTH, TUTHEHBI U pecypcocOepekeH st pu padboTe co CpeAcTBaMU MHPOPMAaTU3AINH;

MOHMMAaHUE OCHOB IPABOBBIX ACHEKTOB MCIIOIb30BAHMS KOMIIBIOTEPHBIX MPOTpamMM U
npaB AOCTYyNa K I100aIbHBIM HH()OPMAITHOHHBIM CEPBUCAM;

MPUMEHEHHE Ha MPAKTHKE CPEICTB 3alIUThl MH(POpPMALMK OT BPEIOHOCHBIX MPOTpamm,
coOJIIO/IeHHE TIPaBHJI JIMYHOM OE30MacHOCTH U 3THKH B paboTe ¢ MH(OpMAIMeld U CpeaCcTBaMU
KOMMYyHUKanui B IHTepHere.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOTrPaMMbl
MakcumanbHOM yueOHON Harpy3ku oOydaromierocs 54 Jyaca, B TOM 4uCIIe:
00s13aTeNIbHOM ayTUTOPHOM yueOHOIl Harpy3Ku oOyydaromerocst 36 4acos;
CaMOCTOSITeNIbHOU paboThl oOy4arorierocst 18 gacos.

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE PABOYEN ITPOI'PAMMBI
2.1. O0masi XapaKTepUCTUKA Y4eOHOM TN CIUIIINHbI

VYuebnas  guctmmmHa  OVYIL06  Maremartuka — gBiseTcs — (QyHAaMEHTaIbHOU
00111€00pa30BaTEIbHON AUCIUINIMHON CO CIOXKHUBIIUMCS YCTOWYMBBIM COJEPKAaHUEM U OOLIMMHU
TpeOOBaHUSAMHU K TOATOTOBKE oOydarounmxcs. Ho ogHOW M3 XapakTepUCTHK COBPEMEHHOTO
o011ecTBa SIBJISETCSI UCIOJIb30BaHUE MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH BO
Bcex cepax KHU3HEASATETbHOCTH uenoBeka. IlosTomy mepen oOpa3oBaHueM, B TOM YHCIE
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npodeCCHOHATIBHBIM, CTOMT mpobiaema (GopMHpPOBaHUS HH(GOPMAIMOHHON KOMIIETEHTHOCTH
crienuanucTa (CrmocoOHOCTH MHAMBHIA PeIIaTh yueOHbIEe, OBITOBBIC, TPO(ECCHOHANIbHBIC 3a1a9n
C HMCIIOJIb30BaHHEM MH(pOPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX TEXHOJIOTHIT), 0OecreunBaronei
€ro KOHKYpEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

ITpu ocBoenun cnemmanbHocTel CIIO rymanuTapHoro mpoduis mpoheccHoHaIbHOTO
obpazoBanus yueOHas quciuimnHa OVYI1.06 Maremarnka nzydaercst Ha 6a30BoM ypoBHe OI'OC
CpeaHero oomniero 0opa3oBaHusI.

OTo BBIpakaeTcd B COAEPKAHUU OOY4YEeHMs, KOJIMYECTBE YacOB, BBIIEISEMBIX Ha
U3y4eHHE OTJICIbHBIX TEM IIPOTPaMMbl, TNTyOMHY UX OCBOCHHS CTyJ€HTaMHU, 00bEeMe U XapakTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYIUTOPHOU CaMOCTOSITENIbHON pabOThI CTY/IEHTOB.

VYuebHas aucuuiuiiHa Matematuka 1 MHQOpMaTHKa BKJIIOYAET CIEAYIONINE Pa3/Ieibl:

* «MupopmanoHHas 1eATEIbHOCTh YETOBEKa»

* «Cpencra nHGOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U

* «TexHonoruu co3gaHus U Mpeodpa3zoBaHus HHPOPMAITMOHHBIX 0OBEKTOBY

* «TenexOMMyHHKALIMOHHBIE TEXHOIOTUI

* «Pa3Butne noustus o yucie. Kopuu, crenenu u sorapu@moiy»;

* «lIpsiMple U TIIOCKOCTH B mpocTpaHcTBe. KoopauHaThl U BEKTOpbl. MHOTOTpaHHUKU U
KpYTJIbIE TEa;

+ «KomMOuHaropuka. DeMeHTbI TEOPUH BEPOATHOCTEH U MAaTEMaTHUECKONW CTATUCTHKI;

*  «OcHoBbI TpuroHoMeTpuu. PyHKIMH U TpaduKU. Y paBHEHHS U HEPABEHCTBAY;

* «Hauana MaTeMaTHUECKOTO aHAIIN3AY.

N3yuenne ydeOHOM mucnurmimHbl MaTtemaTuka w wHGOpMaTHKa Ha 0a30BOM YPOBHE
npeaycMaTpuBaeT OCBOCHHE y4eOHOro MarepHaja BCEMH OOYYaloLIMMMCS, KOTJa B OCHOBHOM
IKoJie 0000mIaeTCss M CHCTEeMAaTH3UPYeTCsl Y4YEOHBIM Marepuanl B MENAX KOMIUIEKCHOTO
NPOJIBIKEHHSI CTYACHTOB B JalbHeiell yueOHoi nestensHocTd. Oco0oe BHUMaHKE TPU 3TOM
ylensieTcsl U3y4eHUI0 MPaKTUKO-OPUEHTHUPOBAHHOTO Y4eOHOTO Marepuana, CIOCOOCTBYIOIIETO
(GOpMHpOBAaHHIO y CTYICHTOB OOIIEH KOMIIETEHTHOCTH, TOTOBHOCTH K KOMIUIEKCHOMY
HCIOJIb30BAHUIO0 HHCTPYMEHTOB HH()OPMALIMOHHON JeSTEIbHOCTH.

OcBoenne yuebHoi gucuuruinael MHpopmaruka, yuuThiBalouied creuuduky
ocBauBaeMbIx podeccuit CITO u cnenmanpHocTel CI1O, mpeamnonaraer yriryOJIeHHOE U3ydeHHe
OTHENBHBIX TEM, aKTUBHOE UCHONb30BaHue pa3nuuHblx cpeacts  WKT, yBennuenue
MPAKTUYECKUX 3aHATHH, pa3IMYHbIX BHUIOB CaMOCTOSITENIbHON paboThl, HANpaBICHHBIX Ha
MOJITOTOBKY 00y4arommxcs K npodeccuoHaIbHON esaTenbHOCTH ¢ ucnonb3oBanuem UKT.

[Ipu opranuzanuu MpakTHYECKUX 3aHATHA U BHEAYJUTOPHOW CaMOCTOSTEIIBHOW pabOThHI
HE00X0/IMMO aKLEHTHPOBATh BHUMaHHE OOYYarOIIMXCS Ha TMOUCKE MH(OpMAIMM B CpelCTBax
MaccMmenua, HHTepHeTe, B y4eOHOM U CIENHUAIBHON JUTEpPAType C COOTBETCTBYIOIIUM
opopMmIeHHEM M TPEACTABICHUEM pE3YyJIbTaTOB. ITO CIOCOOCTBYET (OPMHUPOBAHUIO Y
CTYJICHTOB YMEHHI CaMOCTOSATEIbHO U H30HpATENIbHO MPUMEHSATh pPa3IMyHbIe MPOTrpaMMHbIE
cpeactea UKT, a takxke gonmoigHHUTENbHOE IH(poBOe 000pynoBaHue (IPUHTEPHI, rpadudeckue
IUTAaHIIETHI, UGPOBbIE KaMepbl, CKaHEepbl U [Ip.), MOJIb30BAThCS KOMIUIEKCHBIMH crioco0aMu
00pabOTKU U MpeIOCTaBICHNU HHPOPMALINH.

OCHOBHBIM BH/JIOM 3aHATHH 1O Yy4eOHOW JUCIMIUIMHE SIBJISIOTCS TEOPETUYECKUE U
npakTH4Yeckue 3aHATus. Llenb TeopeTndeckux 3aHATHA — AaTh MaTepuan ais (popMHpOBaHUS Y
CTY/ICHTOB OOBEKTHBHOTO U IIETIOCTHOTO MPEICTaBlIeHHS 00 HMH()OPMAIIMOHHOM OOIIIECTBE, MECTE B
HEM 4eJIOBeKa, yMEHHE BBIOMPATh TPAMOTHOE IMOBEACHUE MPU HMCIOIb30BAHUM Pa3HOOOPA3HBIX
CpeAcTB HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX ~TEXHOJIOTUH Kak B MNpo(hecCHOHAIbHOM
NEeSTeNIbHOCTH, TaKk U B OBITY, CHOPMHpPOBAHHOCTh NPEACTABICHUA O MaTEeMaTHKE Kak
YHHUBEPCAIbHOM $SI3bIKE HAYKH, CPEICTBE MOJICIHPOBAHUS SBICHUNA U TPOIECCOB, HIEAX U
METO/ax MaTeMAaTHKHU; Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TIPOCTPAHCTBEHHOI'O BOOOPAXKEHHUS,
QITOPUTMUYECKOW KYJIbTYpPhl, KPUTUYHOCTU MBIIICHUS Ha YpOBHE, HEOOXOIUMOM st
Oyaymeld  npodecCHOHATbHOMW  AEATENbHOCTH, JJS  NPONOJDKCHHS  OOpa3oBaHUS |
camMo00pa30BaHMs; OBIAJCHUE MATEMaTHUYECKUMHU 3HAHMSMH U YMEHHUSMH, HEOOXOIMMBIMHU B
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MOBCEHEBHON JKM3HM, MJIi OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIMIUIMH H
JTUCLHUIUIMH TPO(ECCHOHANBHOTO LHWKJA, Ui TOJIy4eHHs oOpa3oBaHHMs B OO0NacTsIX, He
TpeOyIOLMX yri1yOJeHHOM MaTeMaTn4eckoi NoAroToBKuU. [IpakTHueckue 3aHATHs pacCUMTaHbI Ha
Oosiee TIIyOOKOE M3ydEHHE CTYIEHTAMH MPOOJEMHBIX BOMPOCOB y4eOHOH aucrmrumasl OVYIL.06
MaremaTuka, KOTOpbIE PAaCCMAaTPUBAIOTCS B JIEKIMAX. M3ydeHne TeM npoOIeMHOro coaep KaHus
ABISICTCA  YCJIOBUEM pa3BUTHs y OOYyYarOIIMXCSl KPUTHUYECKOI'O MBIIIJICHHUSA, YMEHHS
apryMEHTHPOBATh CBOIO MO3ULMIO. [IpakTHyeckue 3aHATHS MOTYT MPOXOAWTh, B TOM YHCIE, B
BUJIE CEMHUHApOB M JUCKYCCUH, OCHOBBIBATHCS Ha BBICTYIUIEHUSX CTYAEHTOB Ha YpPOKE C
JOKJIaaMu, U T.1. KOHTponb 3HaHW OCYIIECTBIISCTCS B BHJE NPOBEACHUS YCTHBIX OIIPOCOB,
CEeMUHApPCKUX 3aHATUH M MUCbMEHHBIX KOHTPOJBHBIX Pa0OT, KOTOpbIE MOTYT 3aKIIO4aThCs B
BBIIIOJTHEHUM yYalllIMHUCS MMCbMEHHBIX OTBETOB Ha BOINPOCH! U3 CIIMCKA NPHUMEPHBIX BOIPOCOB
KOHTPOJIBHBIX PaboT, a Takke B (pOpMe MUCBMEHHOTO TECTHPOBAHMS, OPraHU30BaHHOTO, B TOM
YHCIIE, C UCIIOIb30BaHHEM LIM(POBBIX 00Pa30BATENBHBIX PECYPCOB C yIAICHHBIM JOCTYIIOM.

N3yuenne  oOmeoOpa3oBaTenpbHOM  y4eOHOW — gucnuriuHbl  «Marematuka |
UH(OpPMATHKa» 3aBEPIAETCs MMOABEICHUEM UTOTOB B JOpME IK3aMeHa.

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO# padoThI

Bup yueOHoit padoTbl Oovem uacos
MaxkcumanbHas yyeOHast Harpys3ka (Bcero) 54
Oos13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3ka (Bcero) 36
B TOM YHCIIE:
TeopeTnueckue 3aHsATUS 17
[IpakTuyeckue 3aHATUS (CEMHHAPBI, TUCKYCCUH, 00CYKACHUE T0KIaI0B, 16
coo01ieHue, paboTa ¢ y4eOHMKOM)
KoHTposibHBIE PabOTHI 3
CamocrosiTesbHast paboTa 00y4arwuierocsi (Bcero) 18

Hrorosas arrecranus B popme 3x3aMeHa -2 ceMecTp
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2.2. TemaTnueckuii IJIaH U cofep:kanne yueOHou qucunmianasl OYIL.06_ MaremaTnka

HaumenoBanme pa3iejioB U TEM

ConepixaHue y4eGHOTo MaTepuaJsia, 1a6opaTopHbie padoThl H NPAKTHYECKHE 3aHATHSA,
caMocCTosITe/IbHAsA padoTa o0yyaroumxcs

O0BeM yacoB

YpoBeHb
OCBOEHHUS

1

2

o

4

Pasznen 1. UndopmanmoHHasi 1esiTeJIbHOCTH YeJ0BeKa

N

Tema 1.1. Ponb MHHOPMAITMOHHOK
JIeSITENIbHOCTH B COBPEMEHHOM  OOIIECTBE.
Oransl pa3BHTHSA MH(HOPMAITMOHHOTO
obmectsa u UT

Cooepoicanue yuebnoco mamepuaia.

Beeaenne. Posb mHGOPMAIMOHHON NEATETHPHOCTH B COBPEMEHHOM OOIIECTBE, €r0 YKOHOMUYECKOM,
COLIMAIHOW, KyNbTYypHOH, oOpa3oBaTenbHON cdepax. 3HaueHHEe WH(GOPMATHKH TPH OCBOCHUHU
cnermanbHOCcTe CITO. OCHOBHBIE ATambl pa3BUTHA MH(DOPMAIIMOHHOTO OOIIecTBa. DTalbl Pa3BUTHUS
TEXHUYECKUX CPEINCTB M HH(POPMAIMOHHBIX pecypcoB. MHpopMammoHHbIE pecypchl OOIIEeCTBa.
OO0pa3oBarenbHbIe UH(POPMAIMOHHBIE pecypchl. [IpaBoBBIC HOPMBI, OTHOCSIIMECS K HMH(POPMAIIHH,
NpaBOHAPYIICHUS B WHPOPMANMOHHOW cdepe, Mepsl HX OPEAYIPEKACHUSI. IICKTPOHHOE
MPaBUTENLCTBO. JIMIICH3HOHHOE MporpaMMHOe obecrieuenue. [lopTan rocynapcTBEHHBIX YCIYT.

CamocrosTesbHasi padora:

3HAaKOMCTBO ¢ mporpamMMmHbiMu mpoaykramu MSOffice. 3HakomcTBO C
3HAaKOMCTBO C pa3HBIMM BHJIaMM mporpamm (OecruiaTHBIE,

JIUTICH3NOHHEBIC)

noptaniom [ocyciyru.
YCIOBHO-OCCILIATHEIE,

0,5

Tema 1.2. [Toaxoapl K MOHATHIO HHDOPMAITHH
n ee wusMepeHuro. I[IpuHIUIBI 00pabOTKH
napopmanuu. KoMiproTepHbie MOAETH

Cooeporcanue yuebnoco mamepuana:

IMoaxoap! K MOHATHIO U M3MepeHHto nHpopMaiuu. MHbopMaLoOHHbIE 00BEKThI PA3IMYHBIX BHUIOB.
YHUBEpPCAILHOCTh AWCKPETHOTO (IUGpOBOr0o) TMpeacTaBieHus HHPopMmanuu. IlpencraBienne
nHPOpPMAaIMK B JTBOMYHON crcTeMe cuuciieHus. JluckperHoe (1uppoBoe) MpeacTaBiIeHne TEKCTOBOM,
rpadudeckoii, 3BykoBoit mH(popManun u Buaeonrpopmarmi. OCHOBHBIE HHPOPMAIMOHHBIE TIPOIIECCHI
U UX peau3aliys ¢ IMOMOIIBI0 KOMITBIOTEPOB: 00pab0TKa, XpaHEHUE, MOKCK U Tepenavya HHpOpMAaIHy.
Ipunatuner 00paboTku MHGOPMAIMK MPH TOMOIIM KOMIBIOTEpa. ApH(OMETHUCCKUE U JOTHYCCKHE
OCHOBBI pa0OTHI KOMITBIOTEPA. AJITOPUTMBI U CITOCOOBI X OMUCaHus. [IporpaMMHBI MPUHIUT PaOOTHI
KoMIbroTepa. [IpuMepbl KOMIIBIOTEPHBIX MOJICIICH Pa3IMYHBIX IPOIIECCOB.

0,5

IIpakTnyeckas padora:

KonupoBanue TekcToBoi, rpaduyeckoi, unucioBoi mHpopmauuu. Pabora c ¢aiinoBoil cucremoi.
[onck nHpOpMaNMK ¢ UCTIOJIL30BAHIEM KOMIIbIOTEpa. XpaHEeHHEe Pa3IMuHbIX BUJOB HHQOPMAIMU Ha
U(QPOBBIX HOCUTEIISX.

Coznmanue KOMITbIOTepHBIX Mojeneld. Co3maHne WHQOPMAIMOHHOW MOJENTH CTPYKTYpHl Y4eOHOTO
3aBefieHNs (YpOBEHb 00pa3oBaHUsI, CICIHUAIBLHOCTH, Ipodeccun, GopMbl 00yUEHHs, TPYIIIBI, YHCIIO
CTYJICHTOB).

0,5

CamocTosiTe1bHast padoTa:
Coobmenue o Teme «CHUCTEeMBbI CUUCIIEHU», «BUbI 1 cBOMicTBa MH(MOPMAITUN»

0,5

Tema 1.3. OcHoBHBIE WH(POPMAITMIOHHBIC
NpPOLIECCHl U HMX peaju3alisi ¢ [OMOIIbIO
KOMITBIOTEpA

Cooepoicanue yuebnoco mamepuana.:

Xpanenne WH(POPMALMOHHBIX OOBEKTOB PAa3JMYHBIX BHIOB Ha pa3HbIX HU(QPOBBIX HOCHUTEISX.
Omnpenenenne 00BEMOB pa3IWYHBIX HocUTenedl uHpopmanuu. @Daiin Kak eIWHHIA XpaHEHHS
nHPOpMaMi Ha KOMIbloTepe. ATpuOYTHI (Qaitla 1 ero o0beM. YdeT 00bheMOB (ailloB MpH HX

0,5
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XpaHCHUHU, Hepeaadc. 3amnmch I/IH(i)OpMaIII/II/I Ha KOMIIAKT-AUCKU PA3JIUYHBIX BHUIOB. OpFaHI/ISaHI/Iﬂ
I/IH(l)OpMaIII/II/I Ha KOMIAKT-AUCKEC C UHTCPAKTUBHLIM MCHIO.

IIpakTnyeckas padora: 0,5
OmnpeneneHre 00BEMOB  Pa3NMYHBIX ~ HOcUTened  wHpopMmaruu. DopMaTHpoBaHHE  JTUCKA.
Jledbparmenramus aucka. OmpexneneHue Buaa (aiiia 1Mo ero pacuiMpeHuio. YdeT o0beMoB (aiiion
IIPH UX XPaHCHUH, Niepeiadue. 3anuch HHGOpMAIMK Ha KOMIAKT-TUCKH Pa3IMYHBIX BUJIOB.
CamocrosiTe1bHast padora: 0,5
Coobmenue mmo Teme «Buabl u cBOHCTBa cucTeM XpaHeHus HHpopMarmmy», «IIporpaMMBbl AJs 3amHcH
KOMIAKT-JFCKOBY»
Tema 1.4. VYmpaeneane  mnpoueccamu. | Codepowcanue yuedHo20 mamepuana: 1
[IpencraBnerne 00 aBTOMaTHYECKMX W | YmpapieHHe mporeccamu. IIpencraBienne o0 aBTOMaTHYECKHX W aBTOMATH3MPOBAHHBIX CHCTEMAax
aBTOMAaTH3UPOBAHHBIX CHCTEMAaxX YIPABICHUS | YIPaBICHHUS B COIMAIbHO-SKOHOMHUYECKOW cdepe nestenbHOCTH. ACY pasnmndHOTO Ha3HAYEHUS,
MPUMEPHI UX UCIONB30BaHus. [IeMOHCTpalys UCIOIb30BaHUs pa3nudHbiX BUOB ACY Ha IpakTHKE B
COLIMAILHO-OKOHOMHYECKOH cepe NesTeIbHOCTH.
CamocrosTeabHast padoTa: 0,5
Coo011eHne no TeMe «ABTOMATH3AIUS B SKOHOMUKEY
Pa3gen 2. CpeacTBa HHGOPMANIMOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJIOT Wi 3
Tema 2.1. Apxutekrypa Kommbrootepa. | Codepocanue yuebHo20 mamepuana: 0,5
Buernnue YCTPOMCTBA. [IporpammHOe | ApXUTEKTypa  KOMIBIOTCpOB. (OCHOBHBIC  XapaKTEPHCTUKH  KOMITBIOTEpOB. MHoroobpasue
obecrieueHue KOMIIBIOTEPOB. MHOroo0Opa3ue BHEIIHUX YCTPOWCTB, IOJIKIIOYAEMBIX K KOMIBIOTEPY. Buibl
OpOTPaMMHOTO O0ecrieueHus] KOMIboTepoB. OmnepanmoHHas cuctema. [ 'paduueckuit mHTEpderic
noJp3oBatensd. [IpuMepsl HCIONB30BAHUS BHEIIHHWX YCTPOMCTB, MOAKIIOYaEMBIX K KOMITBIOTEPY, B
yaeOHbIX memsix. [IporpammHOoe oOecredeHrne BHEIIHWX YCTPOUCTB. [loakimodeHne BHEIIHUX
YCTPOHCTB K KOMIBIOTEPY M WX HAcCTpodKka. [IpuMepsl KOMIDICKTallid KOMIBIOTEPHOTO pabodero
MeCTa B COOTBETCTBHH C IICTSIMH €T0  FHCIONB30BaHHUA UL  PasiIMYHBIX  HAlpaBIICHHUH
po¢eCCHOHANBHON AesITETHOCTH.
IMpakTuyeckasi paéora: 0,5
TToaxmrouenne npuaTepa/MDY, KOJOHOK, KJIABHATYPHI, MAHHUITYJIATOPOB «MBIIIbY, «IKOUCTHK» K
KOMITBIOTEPY, TMOUCK wHpopMarmuu 1o mnpuHmumam JIk.pon Heilimana. Kowmmekrarus
KOMITBIOTEPHOTO OOCCIICUCHHs YCTPOWCTBAMH M crienuanu3upoBaHHeM [10 pabodero mecra s
WCIOJB30BaHUs B MpodeccHOHANbHOU nesrenpHOCTH (APM). DkclutyaTanunoHHBIE TpPeOOBaHUSA K
KOMIIBIOTEpHOMY pabouemy wecty. [Ipodmmaktudeckne W aHTHBHPYCHBIE MEPONPHUATHS IS
KOMITBIOTEPHOTO pabo4yero Mecta B COOTBETCTBHM C €ro KOMIUICKTalue# s mpodecCHoHaIbHOM
JIeATEeIILHOCTH.
CamocTrosTesbHasi padoTa: 0,5
CoobmieHne 1o TeMe «ApXHUTeKTypa KommbioTepa», «lloxomenus DOBMy», «lIporpammHoe
obecnieucHney, «OMepauoOHHBIC CHCTEMBD)
Tema 2.2. JlokansHas ceTh u pabora B Hell. | Codepowcanue yuebHo20 mamepuana: 0,5

OHepaHI/IOHHaﬂ CuCTeMa

O6”I)€L[I/IH€HI/I€ KOMIBIOTEPOB B JIOKAJIbHYIO CCTh. OpFaHI/I3aIII/IH pa60TLI MOJIE30BaTeNIei B JTOKAJIBHBIX
KOMIBIOTCPHBIX CCTAX. PaSFpaHI/I‘ICHI/IC IpaB J0CTylla B CCTH, O6H16€ JUCKOBOC TPOCTPAHCTBO B
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JIOKAJIbHOM CETH.

IIpakTuyeckas padora: 0,5
Co3aHue 1 IEPEUMECHOBBIBAHUE MATIOK, Co3IaHue (haiiyia B marnke, MouckK Qaiija mo JOKaIbHOM CeTH.
PaboTa B cpene onepaimonHoit cucrteMsbl. I padndaeckuit maTEpdEHC.
CamocrosiTe/bHasi padoTa: 0,5
[IpumeHeHe TOMyYeHHBIX 3HAHUH HA TpaKkTHKe: co3mpanne nanku «Muadopmarrka 2021-2022», B Hei
(atima ®U.doc, Moii pabounii cTon Ha kKommbioTepe. OPrTeXHUKA W CIIEITUATBHOCTD.
Tema 2.3. 3ammra uapopmanuu. | Codeparcanue yuebHo2o0 Mamepuand: 0,5
ApxuBupoBanue. KommbioTepabie BUpYChl U | 3ammrta MHGOpPMALMK, aHTUBUpYCHas 3ammra. ApxuB uHpopmauun. Co3naHue apXuBa IaHHBIX.
AHTHBUPYCHBIE IPOrPaMMBbI W3BiedyeHne JaHHBIX W3 apxXxuBa. be30NmacHOCTb, T'MIHMEHA, JPrOHOMHKA, pecypcocOepexeHue.
OKcITyaTaMOHHBIE TpeOOBaHUS K KOMIIBIOTEpHOMY pabouemy wecty. IIpodmmakrtuaeckne
MEpPOTPUATHS JUII KOMIIBIOTEPHOrO pabodYero Mecra B COOTBETCTBHHM C €r0 KOMIUICKTAIMEH st
npo(eCCUOHANBHOM JCSITEIHOCTH.
IIpakTuyeckas padora: 0,5
Co3naHue W pacriakoBKa apXuBa JaHHBIX, ycTaHOBKa OecruiaTtHoro antuBupycHoro I10. Cosnanue
apx¥Ba JAHHBIX C apoyieM. V3BlicueHUE JaHHBIX U3 apXUBa C MapOJIeM.
CamocrosTeabHas padora: 0,5
Coobmienne «Bunpl aHTHBHPYCHBIX IIPOrpamMm», YCTaHOBKa aHTHBHpycHoro IO u apxuBartopa.
CocraButh kKoHCIeKT: COBpeMEHHbIC aHTHBUPYCHBIE IPOTrPaMMBbI
Paznen 3. TexHoJiornu co3nanusi ¥ npeoGpa3oBanusi HHGOPMAIHMOHHBIX 00BEKTOB 6
Tema 3.1. Bosmoxsaoctn HactomsHOU | Codeporcanue yuedbHo2o mamepuana: 0,5
M3/aTeNbCKON CUCTeMBbI: co3nanue u Bepctka | [lonsitue 00 uHPOPMALMOHHBIX CHCTEMax W aBTOMATH3alUMK HH()OPMALMOHHBIX MPOLIECCOB.
TEKCTa B03MOXHOCTH HACTOJILHBIX HM3[ATENbCKUX CHUCTEM: CO3[aHWE, OPraHU3alus U OCHOBHBIE CIOCOOBI
nmpeoOpa3oBaHus (BepCTKH) TeKCcTa. Mcmonp3oBaHue cucTeM MpoBepkHu opdorpaduu u rpaMMaTHKH.
Co3maHne KOMMBIOTEPHBIX IyOJIMKAaIMi HAa OCHOBE WCIONB30BAaHUS TOTOBBIX IIa0IOHOB (st
BBITIOJIHEHHST Y4eOHBIX 3aiaHuii). [IporpaMMmbl-iepeBOJUMKH. BO3MOKHOCTH CHCTEM paclio3HABAHHS
TEKCTOB. [ MTIEPTEKCTOBOE MpeCTaBICHNUE HHOPMAIIHH.
IIpakTuyeckas padora: 0,5
Habop TexcTa mox JMKTOBKY, PEIaKTUPOBAHHE TCKCTA, 3aJaHUE CBOMCTB CHMBOJNA (LIPUQT, KErJb,
HauepTaHWUE), 3aJJaHue CBOWCTB ab3ana (BbIpaBHUBAaHUE, OTCTYI | CTPOKH, MEKCTPOUYHBIH HMHTEPBAI),
BCTaBKa ¥ MOJINUCHh W300paKeHHS
CamocTosTe/bHasi padoTa: 0,5
ITouck wmHDOpMammu B wWHTepHETe W co3fmanHue cnucka «lOO0mmaper 2021 roma (KOMIO3UTOPHI,
MCIIOJIHUTEIH)», MOJArOTOBKA JOKIIa/a PO OJHOTO M3 IOOWIISIPOB, OTIPaBKa (pailIoB Ha AIEKTPOHHYIO
o4Ty
Tema 3.2. Bo3moxHocTH 21eKTpOHHBIX | Codepoicanue yuebHO20 Mamepuana: 0,5

TabIHLI. MatemaTtuueckas obpaboTka
YHCIIOBBIX JaHHBIX, Ipaduueckas obpaboTka
TabIMI

Bo3MoxHOCTH IMHAMHYECKUX (AJIEKTPOHHBIX) TaOmum. MaTtematuueckas o0OpabOTKa YHUCIOBBIX
JAHHBIX. VICTMONB30BaHUE PAa3IUYHBIX BO3MOXHOCTEH ITUHAMHYECCKHX (JICKTPOHHBIX) TaONHIl JUIs
BBINTOJTHEHH y4eOHBIX 3amaHuii. CpencTBa rpaduIeckoro MpeACTaBICHUS CTATHCTUYECKAX TaHHBIX
(menoBasi tpaduka). [IpenctaBmeHne pe3yNbTATOB BBHIONHEHHUS PAacdYeTHBIX 3aJad  CPeICTBAMHU
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JIeJIOBOM rpauKHu.

IIpakTuyeckas padora: 0,5
Pemenne 3amay mo Kypcy MateMaTHKH 7-9 KiaccoB (HaXOXIECHHE KOJMYECTBa KOPHEW KBaIpaTHOTO
ypaBHEHHS, HaXOXXKACHWE KOpHEW KBaJgpaTHOTO YpaBHEHWS, HAXOXKICHHWE IUIOIMAAN TPEYTOJHHHKA,
00BEMOB TEJ BpAIlCHUs), TIOCTPOCHUE rpaduka KBaJAPaTUIHON M APOOHO-PAIMOHANIBLHOW ()YHKIIHY,
pelIeHre YJKOHOMHYECKUX 3a71a4
CamocTosTe/ibHasi padoTa: 0,5
CooOmienrie 1o TeMe «OBOJIONMS AJICKTPOHHBIX TaOmuIy, «JlemoBas rpaduka», pemeHue
SKOHOMHYECKHX 3aj1ad (TIaHHPOBAHHUE TOC3AKH, HEENbHBIH PACX0d U T.1.)
KonTpoabnas padora 1
Tema 3.3. bBaser panablx W cucteMbl | Codepoicanue yuebHo2o Mamepuand: 0,5
yrpaBieHus 0a3aMu TaHHBIX [IpencraBnenune 00 opraHu3anuu 0a3 JaHHBIX M CUCTeMaX ympaBicHus umu. CTPYKTypa AaHHBIX U
CHCTEMa3alpoCcoB Ha MpUMepax 0a3 JaHHBIX Pa3IMYHOTO HA3HAUCHUS: IOPUANYECKIX, ONOINOTEUHBIX,
COLIMANILHBIX, KaJIpOBBIX M Jp. VcHonp30BaHWE CHCTEMBI YIpaBicHHUS 0a3aMH JaHHBIX U
BBIMOJTHEHHS YYCOHBIX 3aJaHUN U3 pa3IHMYHBIX MPEAMETHBIX oOnacTeir. dopMupoBaHUE 3alIpOCOB s
paboTel B ceTH VMHTEpHET ¢ AJIEKTPOHHBIMHU KaTajoramMu OMOIMOTEK, My3eeB, kHuromsmanus, CMU
B paMKax YYeOHBIX 3aJaHUi W3 PA3IUYHBIX MPEIMETHBIX 00JacTell. DIEKTPOHHBIC KOJUICKIIUH
WH(QOPMALMOHHBIX U 00pa30BaTEIBHBIX PECYPCOB, 00pa30BaTEIbHEIC CIICIUAIN3UPOBAHHBIC MOPTAIIBL.
Opranuzanus 0a3 JaHHBIX. 3allOJHCHHE MMOJe 0a3 MaHHBIX. BO3MOXKHOCTH CHUCTEM yIpaBICHH
0azamu naHHBIX. DOPMHPOBAHHUE 3aMPOCOB VIS TIOUCKA M COPTHPOBKH MHPOPMALIMU B Oa3e TaHHBIX.
IIpakTuyeckas padora: 0,5
Cosnanue uepapxuieckoii/cereBoii b/ «YuebHoe 3aBenenney, cosnanue tadbamaHoi BJ1 «1 xype»
CamocTrosTe/bHasi padoTa: 0,5
Coobmienne o teme «I[Ipumenenune 6a3 maHHBIX», «CUCTEMBI yIIpaBJiIeHHs 0a3aMU JaHHBIX)
Tewma 3.4. KommberotepHast rpaduka Codeparcanue yuebHo2o mamepuana: 0,5
IIpencraBnenue rpaduueckold WHGOPMAUA B KOMIIBIOTEpPE, KOMIBIOTEpHAas Tpaduka, pacTpoBas,
BEKTOpHAs W QpakTajbHag TpaduKa, MUKCENb, MMKCETN3AIN, pa3pelieHne n300pakeHus, pearbHbIN
pasMep, IBETOBasi MOJIeb, OC30MaCHAs NAIUTPa, Tpa@uuecKue IPUMUTHBBI, KpuBas be3be, 3amuBka
3aMKHYTOTO KOHTypa TPaJHMEHTOM, TEKCTYpOW U KapTOW, KaJpuUpoBaHUEC U300pakeHUs, 0OBOJIKa
KOHTYpa, paboTa co clI0sMu, PpaKTaIbHBIN TPEYTOJIbHUK M CHESXKHHKA Koxa.
IIpakTuyeckas padora: 0,5
ITouck B wHTepHeTe wW300pakeHne 1o TemMe «HOBBIM TOm», co3maHWEe  HOBOTOIHEH
OTKpBITKH/Tipuraamenus B penakrope GIMP/Adobe Photoshop
CamocrosiTenbHast padoTa: 0,5
JlopaboTKka HOBOTOIHEH OTKPBITKH/IPUTIIAIICHUS
Tema 3.5. Penmaktop npesentauuii u | Codepowcanue yuebHo20 mamepuana: 0,5

MyJbTHMEIUIHAS cpena

IIpencraBneHre O NOPOrpaMMHBIX — Cpelax KOMIOBIOTCPHOH  rpaduky, MNPEe3CHTAlMsIX |
MyJbTUMEIUIHHBIX cpeax. Co3anue U peJakTUpOBaHUe rpapuIecKuX U MyJIbTUMEIUHHBIX OOBEKTOB.
OdopmiteHne 37IeKTPOHHBIX IMyOnukaruii. CpeicTBa KOMIBIOTEPHBIX MPE3CHTAIMHA [T BBHITIOTHEHUS
yueOHBIX 3aJaHuil M3 pa3lUYHBIX MOPEAMETHBIX oOJjacTeld. lMcnonp3oBaHHEe MPE3CHTAIMOHHOTO
obopyoBaHus. 3HAKOMCTBO C 3JCKTPOHHBIMH THIIEPTEKCTOBBIMM KHHTAMH, DJIEKTPOHHBIMH
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yueOHHKaMU 1 )KypHaJIaMHU.

IIpakTuyeckas padora: 0,5
[Touck B nuTepHeTe nHpOpMauu 1o teme «My3zen
Opanyn/Typuun/Utamun/I'epmannn/Poccun/Hopsernn/BenukoOpuranui. . . »,
CO3J]aHUE MPE3EHTAIMY Ha IAHHYIO TEMY
CamocrosTeabHas padora: 0,5
JlopaboTka npe3eHraunu
Tema 3.6. HoTHbl#t penakTop Codeporcanue yuebHo20 mamepuana: 1
Wneonorust pasnuyHbIX PEAAKTOPOB. BO3MOXXHOCTH COBPEMEHHBIX IPOrpaMM HOTHOTO Habopa M
BepCTKH. Pasnuynbple BUIbI HaOOpa HOTHOTO MaTepHaia (TomaroBelii HAOOp, OBICTPHIM Habop, HaOOP
HOT B peasibHOM BpemeHH). OOpaboTka HaOpaHHOTO MaTtepuana (joOaBlieHHE W YyAaleHHE TaKTOB,
KONUPOBaHUE, MHOrorojocue). PaccraHoBka apTHKYJSIMOHHBIX O0O3HaYeHUH, IWHAMUKH, BBOJ
MOJCTPOYHOTO TEKCTa. [ pymmupoBKa HOT M MEXKCTPOYHBIE TpyHIHI, Tpemosio. Habop opkectpoBoit
MapTUTYphl W LEPKOBHOW MY3BIKH. BepcTka HOTHOrO MmaTepmaia (HACTpOHKa PAaCCTOSHUS MEXKIY
HOTOHOCIIAMH W CHCTEMaMHU, JOTIOJHUTEIFHBIE HOTOHOCIEI U ossia). BBog m pacmo3naBaHHe HOT CO
CKaHepa, ucrnolibzoBanne rpaduku. [legars mo maptusm. [Iporpammer Finale, Sibelius, MuseScore
CamocrosTenpHas paboTa: 0,5
Habop nHotHOTO puMepa (conmbdpemrno, OTM, My3sIKaIbHasI IUTEPATYPa)
Pa3nen 4. TeneKOMMYHUKAIIMOHHbIE T€XHOJIOTHH 3
Tewma 4.1. Pazsurue cetnt UntepHer. [louck u | Codeporcanue yuedbno2o mamepuana: 0,5
nepenada uaHGopMaIyn Pazsutne cetu Wurepuer. Ilporokonst cetm WaTepner. IlpeacTtaBieHuss O TEXHUYECKUX U
NPOTPAaMMHBIX CPEACTBAaX TEIEKOMMYHHKAIMOHHBIX TEXHOJOIHH. VIHTEpHET-TEXHOJIOTHH, CIIOCOOBI U
CKOPOCTHBIE XapaKTePUCTHKH MOAKIOYEeHHs, nposaiinep. bpaysep. IlpumMepsr paboTsl ¢ MHTEpHET-
MmarasuHoM, HHTepHeT-CMU, WHTEpHEeT-TypareHTCTBOM, HHTEpHeT-OMOnuoTekoit u mp. Ilowck
nH(pOpPMaLMHU ¢ UCHOJIb30BaHUEM KoMIbioTepa. [IporpaMmHbIe MOUCKOBBIE CEPBHCHL. Mcnonb3oBanue
KJIIOYEBBIX CJIOB, (pa3 i noucka nHdopmaunu. KomOuHammu yciioBusi moucka. [IpuMep moucka
vHpOpMAMM HAa TOCYJApCTBEHHBIX  OOpa30BaTENbHBIX  MOpTalaX. I[lOMCKOBBIE  CHCTEMBL.
OcymecTBieHne TOUCKAa HWHQOPMAUK WM HHOOPMAIMOHHOTO OOBEKTa B TEKCTE, (aiIOBBIX
CTpYKTypax, 0Oa3ax maHHBIX, cetn Uurteprer. Ilepemada wuHPOpMAIUH MEXIy KOMIBIOTEPAMH.
[IpoBomnas m OecnpoBonHas cBs3b. MoneM. EQWHHWIBI M3MEpeHHs CKOPOCTH Nepeladd NaHHBIX.
DJeKTpOHHAs TouYTa ¥ GOPMHUPOBAHUE aIPECHON KHUTH.
IMpakTuyeckasi paéora: 0,5
[Nouck B untepHere nHbpopmanuu o teme «BricraBku Humxnero HoBroposay, coznanue daiina c
nHpOopManreH, oTrpaBka (aiisia 1mo IeKTPOHHOM 1MOYTe
CamocrosTeabHast padoTa: 0,5
[Monck nupopmarmu 1o teme «IJIEKTPOHHBIE PECYPCHI UIsl  CTYJICHTOB-
JMPHKEPOB/TAHIIOPOB/BOKAIMCTOB. .. », C co3iaHueM (aityia c uHpopMaImeil u runepecbUIKaMu
Tema 4.2. Bosmoxnoctu cereBoro I10: | Codeporcanue yuebnoeo mamepuana: 0,5

QJICKTPOHHA I1oYTa, BI/IHCOKOH(l)CpeHIII/II/I

Bo3moxHocTH cereBoro oporpaMMHOIo obecrneueHus JJid OpraHru3anun JIMYHOM M KOJUICKTUBHOM
JACATCIBbHOCTHU B rI00anbHbIX M JIOKAJIbHBIX KOMIOBIOTCPHBIX CCTAX! DJJCKTPOHHAsA 1o4YTa, 4ar,
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BUicOKOH(epeHnus, uHTepHeT-Teaedonus. [Ipumepbl ceTeBbIX HHGOPMAIMOHHBIX CHCTEM IS
Pa3IMYHBIX HANpPaBICHUN MPOPECCUOHATBHON NEATENbHOCTH (COUMANbHBIE ceTH, uHTepHeT-CMU,
IUCTAaHIIMOHHOE OOy4YeHHe ¥ TECTHPOBAaHUE, CETEeBble KOH(pEpeHIMH W (GOpyMBI H TP.).
Hcnonp3oBaHne TECTUPYIOIIMX CHCTEM B y4eOHOW JESATENHbHOCTH B JIOKAJBHOH — CETH
npodeccuoHATbHOM 00pa3oBarenbHoi opranu3auu CITO.

IMpakTuyeckasi paéora: 0,5
ITouck B uHTEpHETE MHPOPMAIUHU IO TeMe «Moé x000m», co3manue ¢aina ¢ nHHoOpMaIHel, OTIIpaBKa
(hatina 1mo 3JMIEKTPOHHON MOYTe
CamocTosTe/ibHasi padoTa: 0,5
TTouck nadopmanuu no teme «Co3anue cairay
Tema 4.3. Meroasl u cpeactBa co3manus u | Codepowcanue yuebHo20 mamepuana: 1
COIPOBOXKIECHHUS caiTa Metoasl M CcpeAcTBa CO3J@aHMs M CONPOBOXICHUS cailTa. MeTombl M CpEeACTBa CO3JaHHUS U
COTIPOBOXKJICHUSI HOBOCTHOM JIEHTHI, CaliTa 3JIEKTPOHHOTO XYypHaja UIM UHTEpPHET-ra3eTsl (Ha mpumepe
paszena caiita 00pa3oBaTeIbHON OpraHUu3aluy).
CamocrositensHas paboTa: 0,5
Iouck napopmanuu no teme «Co3ganue canTay
KonTpoabHas padota 1
Hroro no pasnenam 1-4 6;10ka «uHGOPMATHKA»: Ay TUTOPHBIE 3aHATHSA 16
Hroro no pasnenam 1-4 6ji0ka «nHGPOPMATHKA»: CAMOCTOATeIbHAas padoTa 8
Pa3gen S. Beenenne. Pazsurne nousirus o yucie. Kopuu, crenenu u jorapugmsl 4
Tema 5.1. MaremaTuka B Hayke, Texuuke, UT | Codepocanue yuebnozo mamepuana: 0,5 2
U TpaKkTU4ecKol pesrenbHocTH. llemble u | BBeaenue. Marematnka B HayKe, TEXHHKE, OJKOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTHUAX U
panvoHaJbHBIE  4YHcia.  JleficTBHTENbHBIE | TIPAKTHUECKOW MesTenbHOCTH. Llenn u 3amaun u3ydeHns MaTeMaTuky mpu ocBoeHun npodeccuit CI10
4yucia. TTpuGimxeHHbIC BbruncieHus. | u  crnenuanbHocTeld CIIO. Paspurme moHATHS O uwmcne. llemble W pamdoOHAIBHBIE YHCTIA.
Kowmmnekcusie umcna. Crenenu. Kopenb n- | JleficTBuTenbHble uyncia. JledctBus ¢ HUMHU. [IpuOnvbkeHHBIE BBIYHCIeHUS. KoMIUIEKCHBIE YHCIa.
HOM cTeneHu Kopan wu cremenn. KopHm HaTypampHOH CTemeHH M3 4YHClIa W WX cBoictBa. CremeH:n ¢
palMOHANBHBIME ITOKa3aTeNsIMH, WX cBoiicTBa. CTemeHM C JEHCTBUTENBHBIMH ITOKA3aTEISIMH.
CBoiicTBa CTETIEHH C ACHCTBUTEIHHBIM ITOKA3aTEIIEM.
IMpakTuyeckasi paéora: 0,5
Brrurciienue 3HaYCHUN BBIPAXKEHUIA, COACPIKAIMX KOPHH U CTCIICHH
CamocrosTeabHast padoTa: 0,5
Coobmenue o teme «HaTtypanpHbie unciay, «JleficTBUTEeNbHBIC YUCiay, «PalMoHaIbEHBIC YHCIIAY,
«KomnnekcHele uncnay. Beruncnenue u cpaBHeHne KOpHel. BrinonHnenne pacueToB ¢ pagukanaMu.
Haxoxxnenue 3HaueHuil cTenenel ¢ palnoHaabHbIMU Noka3arensMu. CpaBHEHHE CTEeNeHel.
Tema 5.2. Jlorapupmer um wux cBoiictBa. | Codepowcanue yuebH020 Mamepuana: 0,5 2

[TpeobpazoBanue JOrapuOMUUECKUX
BhIpakeHUH. MppauuoHaibHbIE YpaBHEHUS U
HEpaBEHCTBA

Jlorapudm. Jlorapudm uucina. OcHOBHOE JIorapu(PMUIECKOe TOKISCTBO. JleCATHYHBIC U HATYpAIbHBIC
norapudmsl. [IpaBuna neiicteuii ¢ morapupmamu. Ilepexon k HoBoMy ocHOBaHHIO. [IpeoOpa3oBanue
anreOpandecknx BblpakeHuid. I[IpeoOpa3oBaHHe palMOHAIBHBIX, HPPALMOHAIBHBIX CTEIICHHBIX,
MMOKa3aTeNbHBIX M JOrapu(MHYECKuX BbIpaKeHWi. PelieHne WppalMOHANBHBIX YypaBHEHHH U
HEepaBeHCTB. PellieHne MpUKIaHbIX 331a4.
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IIpakTuyeckas padora: 0,5
Borurciienue nmorapudMoOB, 3HAYCHUH BBIPAXKCHHU, coaepkammx sorapudmsel. [IpeoOpazoBaHue
JorapuMHUIECKIX BEIpOKCHUH. Penienne nppannoHaibHEIX ypaBHEHUH W HEPABEHCTB
CamocrosTe/bHasi padoTa: 0,5
Coobmenne no teme «Jlorapupm m ero Buab», «Pamnukaisly, pelreHHe MPUMEPOB, COACPIKALIIX
CTETIeHH, PaJuKalbl U JIoTapH(MEI, pelIeHne HPPAITOHAIBHBIX ypaBHEHUH
Tema 5.3. TlokazatenmsHble ypaBHeHHS u | Codepowcanue yuebHO20 Mamepuana: 0,5 2
HEpPaBEHCTBA Pemienne moka3aTenbHBIX ypaBHEHWHW UM HEpPaBEHCTB. PeleHue npukiIagHbix 3anad. Pemienue
KBaJpaTHBIX ypaBHEHHWH. PemieHne ypaBHEHHII ¢ NOMOINBIO BBIHECEHHS OOIIEr0 MHOXKHTENS 3a
ckoOkH. PaBHOCHIIBHOCTH ypaBHEHWH. PemreHne mpocTeHmmx mokaszaTelbHBIX HepaBeHCTB. O0macTh
OIpEJICIICHUS] HEPABECHCTBA.
IIpakTuyeckas padora: 0,5
PenieHue nmoka3aTenbHBIX YPABHEHHI U HEPABEHCTB
CamocrosTeabHas padora: 0,5
Coobmenne mo teme «Martemaruka B [p. ['perum», «Maremaruka B [p. Erunte», «MaTtematnka B
Jp. BaBunoney, «Matematuka B [Ip.Maauuy, pemenue noka3zaTeIbHbIX ypaBHEHUN
Tema 5.4. Jlorapudmudeckue ypaBHenus u | Codepoicanue yuebHozo mamepuana: 0,5 2
HEPaBEHCTBA Pemenne mpuknamHeix 3amad.  Permienue  sorapu(MUYECKMX — YpaBHGHHMH W HEPaBCHCTB.
PaBHOCWIBHOCTE ypaBHeHHH. HeoOXoauMOCTh TPOBEpKHM HAWAEHHBIX TPH pEIIeHWH 4YHCeT Ha
SABIISIEMOCTh KOpHEM Jorapudmudeckoro ypaBHeHus. OOmacte ompeneneHus jorapudma. Pemenue
CHCTEM HEPaBEHCTB M KBaJPaTHBIX HEPABCHCTB.
IMpakTuyeckasi paéora: 0,5
Pemrenue morapuMuiecknx ypaBHEHUH U HEPABEHCTB
CamocrosTe/ibHasi padoTa: 0,5
Coobmienne mo Tteme «Pa3BuTHEe TOHATHA O 4YHCIe», «Apabckas MareMaThka», «CHCTEMbI
CUHCIICHUSY, pPEIIeHUE JOTapuPMIIECKIX YPAaBHEHUI
Pa3nen 6. IlpsiMble M NJI0CKOCTH B mpocTpaHcTBe. KoopanHaThl M BeKTOpbl. MHOTOTPAHHUKH M KPYIJible Tejaa 4
Tema 6.1 B3aumuoe pacmonoxxenue npaMmeix | Codeporcanue yuedHo2o mamepuana: 0,5 2
u miockocteil. [lapamnenbHOCTh TPsMBIX U | [IpsMbIe U IUIOCKOCTH B MPOCTPAHCTBE. B3auMHOE pacrioyioKeHUE IBYX MPSIMBIX B IPOCTPAHCTBE.
miockoctedl.  Cewenus.  Yrael  mexnay | [lapamnensHocTs npsaMo# U miiockoctu. [lapamiensHocTs iockocTei. CeueHust.
MPSIMBIMH u wiockocTsaMU. | [leprneHnuKyIIpHOCTD MPSIMO# U MIIOCKOCTH. [IepreHIUKYIAp U HAKIIOHHAS. YTOJI MEKIY IPAMON U
[epreHIUKYIAPHOCTD MPSIMBIX M IDIOCKOCTEH | TIOCKOCTHIO. JIBYrpaHHBIH yroi. YTon MexIy IIOCKOCTIME. [IepreHIuKyIIpHOCTD ABYX
wiockocTe. ['eoMerpudeckue mpeoOpa3oBaHus IPOCTPAHCTBA: apallIeIbHBIN MEPEHOC, CUMMETPHUS
OTHOCHUTEJIbHO III0cKocTH. [lapamiensHoe npoekTupoBanue. Ilnomans opToroHaabHOM MPOEKIMH.
M3o0pakeHne NpoCTPaHCTBEHHBIX QUTYD.
IMpakTuyeckasi paéora: 0,5

HaxoxneHue mapajuiebHbIX, [EPECeKAIONIMXC M CKPEIIMBAIOMIMXCS MPSIMBIX B MPOCTEHIINX
o0peMHBIX (Qurypax. [locTpoeHme cedeHHs, MPOXOIAMIero dYepe3 3 TOUKH. Pemenne 3amad ¢
MCIIOJIb30BaHKUEM JIBYTPaHHBIX yIIIOB. PelieHue 3aa4 Ha reoMeTpruyiecKre npeodpa3oBaHus
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CamocrosTe/ibHasi padora:
Cooobmenne no teme «l'eomerpust EBknmpa», «['eomerpust Jlobauesckoro», «I'eomerpus Pumanay.
TIpumenenmne NoJy4eHHBIX 3HAHUI HA MPAKTHKE

0,5

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

Cooepoicanue yuebnoco mamepuana.:

Koopmunater m BekTopsl. [IpsiMoyronpHas (mekapToBa) cHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.
Dopmyna pacCTOSHUS MEXIY OBYMs TOYKAaMH. Y paBHEHUS CQephl, IUIOCKOCTH M MPSAMOU. BekTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. CliO’KEHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
PasnoxeHne BEeKTOpa 1O HANPaBICHUAM. YTON MEXAY ABYMs BeKTOpaMu. [Ipoexirust BekTopa Ha OCh.
Koopaunats! Bektopa. CKansipHOE POHM3BEIeHHE BEKTOPOB. lcmonp30BaHNe KOOPIMHAT H BEKTOPOB
NpU PEIICHUM MAaTEMAaTUYCeCKUX U MPUKIATHBIX 3a7ad. MHOTOrpaHHUKHU. BepumuHel, pebpa, rpaHu
MHOTOTrpaHHuKa. Pa3BepTka. MHororpanusie yribl. Beimykibie MHOrorpanHuku. Teopema Jinepa.
MHoOTOrpaHHUKM, TpuU3Ma, Napajiielenune]l, NUpaMuaa, YyCcedeHHas MupamMuaa, MpaBUIbHbIE
MHOTOTPaHHUKH, CEUYCHHsI MHOTOTPAHHUKOB, (GOPMYJbl 0OBEMOB MPU3MBI, MUPAMHUIbI M YCEUEHHOM
TMUPAMHUJIBI

0,5

IIpakTuyeckas padora:

Pemenne 3a1a4 ¢ UCTIONBE30BaHNEM METOAA KOOPAWHAT W BEKTOPOB. PemieHne 3amad Ha HaX0XKICHHUE
CKaJLIPHOTO TPOWM3BEACHHUS BEKTOpOB. PemeHne 3amady Ha oObeMHBIE GUTYpHl (HaXOXICHUE
KOJIMYECTBA BEPIINH/CTOPOH), HAXO0XKIEHUE BBICOTHI, YTIIOB (PUTYPHI, HIOCTPOCHUE CEUCHHUS

0,5

CamocTosTe/ibHasi padoTa:
PemieHne 3a1a4 ¢ UCIOIB30BaHHEM METOAA KOOPAWHAT M BEKTOPOB. PelleHre 3a1ad HA HAXOXKICHHUE
CKaJIIPHOTO IPOM3BEICHMSI BEKTOPOB. [IpMEHCHME TOTyYCHHBIX 3HAHUI Ha MMPAKTHKE

0,5

Tema 6.3. Kpyrmeie Tenma. I[lnomanm
MOBEPXHOCTH M 00bEeMbl. MHOTOIpaHHUKHA U
KpYIJIbIC Tea

Cooepoicanue yuebnoco mamepuana.:

Tena BpalieHus, MpAMOW KPYrOBOW LIMJIMHIP, MPSIMOM KPYTrOBOW KOHYC, YCEUEHHBIM KOHYC, IIap U
cdepa, cedeHus TeN BpamieHus, GopMyIibl 00bEMOB HWIMHIPA, KOHYCA U Iapa, GopMyIibl momaaen
OOKOBOW W TIOJHOHM IMOBEPXHOCTH KOHYCa, YCEUCHHOTO KOHyCa W IWIMHAPA, IUIOMAh chepsl.
MHororpanHuky, TMpu3Ma, Napajiielenune]l, NUpaMuaa, YyCcedeHHas Mupamuaa, MpaBUIbHbIE
MHOT'OTPAaHHHUKH, CCUCHHS MHOTOTPAHHHUKOB, ()OPMYJBl 0OBEMOB MPU3MBI, THPAMHIBI U YCEUCHHOU
nupaMmuipl. Tenma BpalleHusi, OpsIMOM KpYyroBOM IWIMHIpP, MPSMOM KPYroBOHW KOHYC, YCEUEHHBIN
KOHyC, map u cdepa, cedeHus Tenl BpaineHHs, (GopMynsl 00BEMOB NWIMHIpPA, KOHyca M IIapa,
(dopmynbl Iomanei OOKOBOH M MOJHOH IMOBEPXHOCTH KOHYCA, YCEYEHHOTO KOHyca W IMIMHIPA,
TI0IMab Chephl

0,5

IpakTHueckasi pagora:

Pemenue 3amad Ha 0OBeMHBIE (GUTYpPHI (HAXOXACHUE IUIOMAAX OOKOBOW W TOJHOW ITOBEPXHOCTH,
obbema). BeITOBBIE 3amauu ¢ OJHOBPEMEHHBIM HCIOJIB30BAHUEM HECKOJNBKUX QUTyp. 3amadu ¢
(hHU3MYECKUM COTIEpIKAaHUEM.

0,5

CamocTrosTe/bHasi padoTa:
Pemenune 3amauy Ha 0ObeMHBIC (QUIYphl (HAXOXKACHUE IUIOIIAAXA OOKOBOW M TOJIHOW MOBEPXHOCTH,
o0bema). BrITOBBIE 3amauM C OJHOBPEMEHHBIM HCIIOJIB30BAHHEM HECKOJNBKUX (uryp. 3amaum ¢
(hU3UYECKHUM COMICPIKAHHEM.

0,5
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Kontpoabnas padora mo Temam: «JlefictButenbHele  uucna», «Jlorapupmuyeckue, 1
UppalMOHATBHBIC U TIOKA3aTeNIbHBIC YPaBHCHUD), « OCHOBBI CTEPEOMETPHI»
Pa3gen 7. KomMOuHaTOpHKA. JjieMeHThI TEOPUH BEPOSITHOCTEl M MaTeMaTHYeCKOI CTATUCTHKH 2
Tema 7.1. KomOunatopusie KoHCTpYKIWH. | Codepiwcanue yuebHo20 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
OmMHOMHMHANBHBIX Kod(¢umnuentoB. TpeyrompHuk Ilackams. CoOblTHe, BEpPOATHOCTH COOBITHSA,
CJIOKEHUE U YMHOXKEHHE BeposiTHOCTEH. [IoHsITHE 0 He3aBUCHUMOCTH COOBITHIA. JlucKkpeTHas ciayvaiHas
BCJIMYMHA, 3aKOH €€ pacrhpeaencHus. UNCIOBbIe XapaKTEPUCTUKU JTUCKPETHON CIyYaliHOW BEIUYHHBIL.
[ToHsiTHE O 3aKOHE OOJIBIINX YUCEIL.
IIpakTuyeckas padora: 0,5
Pemenue 3aau Ha MOJACYET YUCTA PAa3MEIICHHM, ICPECTAHOBOK, coueTaHuii. PemeHre 3anad Ha
nepebop BapuaHTOB. PemeHne 3a1a4 Ha BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS
CamocTosTe/ibHasi padoTa: 0,5
Pemenne 3amay Ha MONCYET 4YMCIIA Pa3MCIICHHW, TEPECTaHOBOK, COYeTaHWil. Perienue 3amauy Ha
nepeOop BapuaHTOB. PelieHre 3a1a4 Ha BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS
Tema 7.2. Dnementsl MarteMaTuueckod | Codepowcanue yuebHO20 mamepuana: 0,5 2
CTaTUCTHKU IIpencraBneHune MaHHBIX (TaONHIBI, JUArpaMMBbI, TpapUKH), TCHEPadbHAs COBOKYITHOCTh, BBIOODKA,
cpenHee apudmernueckoe, Menuana. [loHsATHE O 3amavyax MaTEeMAaTHYECKOW CTATUCTHKH. PemeHue
MPAKTUYECKUX 3a]1a4 C MPUMECHEHUEM BEPOSTHOCTHBIX METOJIOB.
IIpakTuyeckas padora: 0,5
Perienue 3a/1au Ha BEpOSTHOCTh, He3aBUCUMbIE coObITUs. Co31aHKe BEIOOPKH, IOCTPOCHHE MTOJUIOHA
CamocrosTeabHast padora: 0,5
Pemenne 3amau Ha BEpOSTHOCTh, HE3aBHCHMBIC COOBITHA. PemleHue MpakTHYeCKHX 3aaad C
IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB
Paznen 8. OcHoBbl TpUroHoMerpun. ®yHk1un U rpadpuku. YpaBHeHHs U HEPABEHCTBA 5
Tema  8.1. OcuoBel  Ttpuronomerpun. | Codepircanue yuedHo20 Mamepuana: 1,5 2
Tpuronomerpuieckne YpaBHCHHSA u | OcHoBHble noHATHA. Pammannas mepa yrina. BpamatensHoe npmkenne. CHHYC, KOCHHYC, TaHTE€HC U
HEpaBEHCTBA KoTaHreHc gucia. OCHOBHBIE TPHUTOHOMETpPHUYECKHE ToXKAecTBa. Dopmynsl mpuBeneHus. DopMysst
cnoxenus. Popmynsl yasoenuss Popmynsl mojoBHHHOTO yriua. IIpeoOpa3oBaHHS MPOCTEHUIIHX
TPUTOHOMETPUYECKHX BbIpakeHUid. [IpeoOpa3zoBaHnMe CYMMBI TPHUTOHOMETPUYECKHX (YHKIUH B
MPOU3BE/ICHUE U MPOU3BEICHUS B CYMMY. BBIpakeHHe TPUTOHOMETPUUCCKUX (DYHKIHI Yuepes3 TAHTeHC
NOJIOBUHHOTO  aprymeHta. llpocredimime  TpuroHomerpudeckue ypaBHeHus.  [Ipocreiimue
TPUTOHOMETpUUEeCKHe HepaBeHCTBAa. (OOpaTHbIE TPUTOHOMETpPHYECKHE (QYHKIMH. ApPKCHHYC,
APKKOCHUHYC, apPKTaHICHC.
IIpakTuyeckas padora: 1,5

HaxoxneHne  TPUrOHOMETPHYECKMX  BEIMYMH IO  OAHOM W3  HHUX, IpeoOpa3oBaHHUE
TPUTOHOMETPUUECKUX BbIpakeHHH. [IpeoOpa3oBaHMe TPUTOHOMETPHYECKUX BbIpakeHHMH. Pemienue
TPUTOHOMETPUYECKHUX YPaBHEHUH U HEPABEHCTB
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CamocrosTe/ibHasi padora:

HaxoxneHwe  TPUTOHOMETPHMYCCKUX ~ BEJIMYMH O  OJHOH W3 HHX, HpeoOpa3oBaHHE
TPUTOHOMETPHUYECKUX BbIpakeHUH. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHX BBIpaKeHUH. Pernenne
TPUTOHOMETPUYECKHX ypaBHeHHWH ©  HepaBeHCTB. CooOmeHne 1o Teme «3apoxIeHHe
TPUTOHOMETPHI

1,5

Tema 8.2. @yHKIMH, UX CBOWCTBA U TPaQUKU

Cooepoicanue yuebnoco mamepuana:

Oyukrum. O0acTh ONpeneNeH!s ¥ MHOKECTBO 3HAUYCHUN; Tpaduk QYHKIINHU, TIOCTPOSHUE TPaPUKOB
(hyHKOMH, 3aJaHHBIX pa3nHYHBIME criocobamu. CBoicTBa (yHKIHH. MOHOTOHHOCTH, YETHOCTb,
HEYETHOCTh, OTPAHMYCHHOCTD, IEPHOJINYHOCTh. [[pOMEXyTKH BO3pacTaHus U yObIBaHMS, HAUOOIIbIIICE
W HaWMCHBIIGE 3HAYCHUsS, TOYKH OJKCcTpeMyma. [paduueckas wuHTepnperanus. I[Ipumepsl
(hYHKIIMOHATBHBIX 3aBUCHMOCTEH B PEAJbHBIX MPOIECCAX U SBICHUSIX. ApH(QMETHUCCKUE OMEPaluu
Hax ¢pyHknuamu. CrnoxHast QyHkius (kommo3uiius). [lonstre o HenpepbiBHOCTH (yHKIMU. OOpaTHBIC
¢byaknuu. OOnacTh ompenencHUs W 00JacTh 3HAYeHWil oOparHoi ¢yHkumu. ['paduk oOpaTHOU
¢byaknuu.  CTeneHHble, TMOKAa3aTeNbHBIC, JOTapU(PMUUCCKHE ¥ TPUTOHOMETPHYCCKHE (DYHKIIHH.
OO6partHbIe TPUrOHOMETpHUYECKHE (HYHKITHH.

IIpakTHyeckast padora:
[MocTpoenue rpahuKoB NOKa3aTeIbHOMU, JOrapupMUIECKUX, TPUHTOHOMETPUUECKUX, TPOOHO-
paunoHANIBHBIX QYHKIHMH.

CamocrosTe/bHasi padora:
Coobmenne Ha TeMmy «OOpatHas QyHkuus», «Tpuronomerpudeckue ¢GyHKIHN», «OOpaTHBIC
TpUroHOMeTpruuecKkrue GyHKIUNY. IIoOBTOpeHNE IPOWICHHBIX TEM.

Paszgen 9. Hauaia MaTeMaTH4YeCKOro aHAJIN3Aa

Tema 9.1. IlocnenoBaTenbLHOCTH.
[Ipoussonnas. [lepBooOpasHas U UHTETpa

Codeporcanue yuebHo20 mamepuana:

[NocnenoBarensHocTH. CriocoOBI 3aJaHUsl U CBOMCTBA YHMCIIOBBIX MocienoBareibHocTeld. [lonsiTue o
npenene  mocnenoBatenbHOcTH.  CymiecTBOBaHME — IIpejefa  MOHOTOHHOH — OTpaHHYEHHOM
MOCJIE0BATENBHOCTH. CymmupoBanue  mocienoBaresnbHOCTeH.  beckoHeuHo — yObIBaromast
reoMeTpudeckas mporpeccus u ee cymma. [IpomsBonmnas. [lomatme o mpomsBomHO# (yHKIMH, ee
TEOMETPUIECKUH 1 PU3HICCKUN CMBICI. Y paBHEHHE KacaTelIbHOH K rpaduky ¢pynkuuu. [IponsBoaHsie
CYMMBI, Pa3HOCTH, TNPOU3BEICHHS, YacTHBIC. [IpOM3BOAHBIE OCHOBHBIX 3IEMEHTApHBIX (YHKIHH.
[IpruMeHeHMe MPOM3BOMHOW K HCCIICNOBAaHUIO (YHKIHH W TOCTpOCHWIO TpadukoB. [Ipom3BomHbIe
oOpaTHOW GYHKIMM M KoMmmo3uuuu ¢(yHKuuu. IIpuMepbl HCIONB30BaHMS MPOM3BOAHOM JUIA
HaXO0XICHUA HaWJIydmiero pceuicHus B IMpUKIaJHbIX  3adavax. BTopaa IMponu3BOgHad, cC
TeOMETPUYECKUi U (u3nueckuil cMbici. HaxoxmeHue CKopoCTH sl mpoliecca, 3aJaHHOro GopMyItoi
u rpadukom. IlepBooOpaszHas n uHTerpai. IIpuMeHeHHe ONpeaeeHHOro HHTerpana Juis HaX0K/ASHHs
Ionaau KpuBosiMHeHHo# Tpaneunn. @Popmyna Herorona—IJleiOuuna. IlpuMepbl npuMeHEHHS
MHTETpaTa B (U3MKE ¥ TEOMETPHH.

IpakTHueckasi pagora:

PerieHne 3asa4 Ha HaxXOXKICHHE TOYEK OSKCTPEMyMa, HAMOOJBIIEr0 M HAMMEHBILICTO 3HAYCHUH
¢yakoun.  Iloctpoenne rpadukoB ¢yHkumid. Pemenme 3amau Ha Tembl «llepBooOpazHasy,
«OmnpeeneHubIil HHTETpa». Haxoxaenue miomanan Gurypbl, orpaHUdeHHON rpadukaMu QyHKIHMA
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CamocrosTeabHast padoTa: 2,5
Pemenne 3amau Ha HAaXOXIEHHE TOYEK OSKCTPEMyMa, HAWOOJBIIETO M HAMMEHBILIETO 3HAYCHUH
¢yakoun.  Iloctpoenne tpadukoB ¢Qynkmuii. Pemenne 3amad Ha Tembel «llepBooOpazHasy,

«OmnpeneneHubli nHTErpam». Haxoxaenue miomaay GUrypsl, orpaHnueHHON rpadukamMu GyHKIHH.

Hroro nmo pasgesiam 5-9 0/10ka «<MAaTEMATHKA»: ayIUTOPHbIE 3aHATHS 20

Hroro no pasgesnam 5-9 6/10ka «<MAaTEeMATHKA»: CAMOCTOAITeIbHasI padoTa 10

Oo0s3aTenbHasl ayUTOPHAas yueOHasi HATPY3Ka 00y4a0uIerocsi 36

CamocrosTebHasi padoTa 00y4aKoIerocs 18

MakcuMalibHAf Y4eOHAs HATpy3Ka 54
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2.4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTH CTYJAEHTOB

BBenenune. UnopmannonHas 1eiTeJIbHOCTH YeJIOBEKA

ITouck cxoncTBa W paznuuus MPOTEKAHUS WHGOPMAIMOHHBIX TIPOIECCOB Y 4YEIIOBEKa, B
OMOJOTUYECKHNX, TEXHUUYECKHX M COIMalIbHBIX cucTeMax. Knaccubukanus nHbopMalnmoHHBIX
MIPOIIECCOB 11O MPUHITOMY OCHOBaHUIO. BhIeieHe OCHOBHBIX WH(MOPMAIMOHHBIX IPOIIECCOB B
peanbHbIX cucreMax. Kraccudukamuss WHGOPMAMOHHBIX MPOLECCOB IO MNPUHATOMY
OCHOBaHMIO. BrageHue cucremoil 0a30BBIX 3HAHUH, OTpa)XaloIUX BKJIAJ HHPOPMATUKUA B
dbopMHpOBaHHE COBPEMEHHOMW HAydyHOW KapTUHBI Mupa. McciaenoBaHue ¢ MOMOIIBIO
WH(OPMAIIMOHHBIX MOJENed CTPYKTYphl W TOBEACHHS OOBEKTa B COOTBETCTBUHU C
MOCTaBJIEHHOW 3anadeil. BolsiBneHue mnpobieM >KU3HEAEATEIbHOCTH YeNOBeKa B YCIOBHSX
UH(OPMAIIMOHHOW [HMBWJIM3AMA M OICHKA TMpeaiaraéMblIX NyTed WX pa3perieHus.
Hcnonp30BaHWE CCHUIOK M LUTHUPOBAaHUS MCTOYHUKOB UHGopManuu. 3HaHHE O0a30BbIX
MPUHIIMIIOB OpPTaHU3alud ¥ (QYHKIMOHUPOBAHUS KOMITBIOTEPHBIX ceTell. BianeHue 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 HEH MMPOLIECCOB B OKpY’KaroIleM Mupe. BiajgeHne KoMInbIOTEpHBIME CPEJICTBAMU
NpEICTaBICHUS W aHajdu3a JaHHBIX. YMEHHME OTJIMuYaTh MpeAcTaBlIeHUuEe HH(oOpManuu B
pa3MUHBIX CHCTEMax CYMCJICHUSA. 3HAHUE MAaTeMaTHYeCKUX OOBEKTOB HH(POPMATUKH.
[IpencraBnenne o MareMaTHYECKUX OOBEKTaX HMH(OPMATHKH, B TOM YHCIE O JIOTHYECKHX
¢dopmynax. OueHka W opraHuzanus HHQOpManMH, B TOM 4YHCIE MOTy4aeMOW M3 CpPEACTB
MaccoBOW WH(OpPMALIMU, CBUACTEIHCTB OYEBHJIIEB, MHTEPBbIO. YMEHHE aHAIM3UPOBATH H
COIOCTABJISITh PA3JINYHbIE HCTOYHUKH HH(POPMALIUU.

ApxutekTypa KoMnbloTepoB. KomnblorepHsie cern. be3omacHocTh, THI'MeHa,
IProHOMHUKA, pecypcocOepeskeHue. 3amuTa MHPOPMAIIUN, AHTUBUPYCHASA 3aLIMTA

YMeHue aHanu3upoBaTh KOMIBIOTEP € TOYKM 3PEHMsI €QUHCTBA €ro anmapaTHbIX H
IIPOIPaMMHBIX CPEICTB. YMEHHUE aHAJIM3UPOBATH YCTPOWCTBA KOMIIBIOTEPA C TOYKH 3PECHHUS
OpraHu3aliiil OpoIeNyp BBOAA, XpaHEHUs, OOpabOTKH, Iepenayud, BhIBOAA HH(POpPMALUU.
YMeHue onpenensaTh CpeacTBa, HEOOXOOUMBIE MJI  OCYIIECTBICHHUS WH()OPMAIMOHHBIX
IPOIIECCOB MPU PEIICHUM 337au. Y MEHHE aHAIM3UPOBaTh UHTEp(dENc MporpaMMHOTO CpeICTBa
C MO3UIUI HCHOJHUTENS, €ro cpelbl (PYHKIMOHUPOBAHMS, CHCTEMbl KOMAHJ M CUCTEMBI
OTKa30B. BplneneHne ©  ONpefelieHne Ha3HA4YeHMsI DJJIEMEHTOB OKHAa  IIPOIPaMMBI.
[IpencraBienne O THUMOJOTMM KOMIBIOTEPHBIX ceTeid. OmnpenesieHue MNporpaMMHOTO |
anmapaTHoOro odecreueHusi KOMIbIOTEPHOM ceTH. 3HaHUEe BO3MOXKHOCTEH pa3rpaHUYeHUs MpaB
JocTyna B ceTb. BrnaseHne 6a30BbIMM HaBBIKAMU U YMEHMSMHU 1O COONIOIEHUIO TpeOOBAaHUI
TEXHUKA O€30MaCHOCTH, TUTHEHBI M pPeCcypcocOepekeHus Npu paboTe €O CcpencTBaMH
uHpopmarnzanuu. [loHMMaHNEe OCHOB NpPaBOBBIX ACIEKTOB MCIIOJIB30BaHMS KOMIBIOTEPHBIX
nporpamMm u paboTsl B IHTepHeTe. Peanusanus aHTUBUPYCHOM 3aIMTHI KOMIIBIOTEpA.

TexHoJI0rMU co31aHUs U NPeodpa3oBaHusI HHPOPMAIMOHHBIX 00bEKTOB

[IpencraBnenne o cnoco0ax XpaHeHUs M Tpocreiimedl o0paboTke MaHHBIX. Branenue
OCHOBHBIMH CBEICHUSMH O 0a3ax MaHHBIX M CPEACTBAaX JOCTyHma K HUM; YMEHHE padoTaTh C
HUMH. YMeHue pabotate ¢ 6ubimorexkamu mporpamMM. ONBIT HCHONB30BaHMS KOMIBIOTEPHBIX
CPE/CTB TPEICTABICHUS M aHamu3a MaHHBIX. OcymecTBieHHe 0O0pabOTKH CTaTHCTHYECKOMH
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uH(poOpMalui C TMOMOIBI0 KoMmmbloTepa. [lonb3oBanue 0a3aMu JaHHBIX W CHPABOYHBIMU
CUCTEMAaMHU.

TesleKOMMYHHKAMOHHbIE TEXHOJIOTHH

[IpencraBnenre O TEXHUYECKMX U IPOTPAaMMHBIX CpPEIACTBAX TEIEKOMMYHHKAIIMOHHBIX
TeXHoJoruil. 3HaHWe cmocoboB monakioueHuss kK cetu HWutepHer. 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-
npusioxenuit. [lpeacrasienue o crocodax co3maHus U CONPOBOXKIEHH caiiTa. [IpencraBneHue
0 BO3MOXXHOCTSIX CETEBOr0 MpOrpaMMHOro obecrneueHus. [lnanupoBanue MHAMBUAYAIbHON U
KOJUIEKTUBHOM JI€ATENBHOCTH C HMCIOJIb30BAaHUEM IPOTPAMMHBIX HHCTPYMEHTOB HOIIEPKKU
YIOPABJICHUS MPOEKTOM. YMEHHE AaHAJIU3UPOBATh YCIOBHUS W BO3MOXKHOCTH NPUMEHEHUS
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 MPAKTUYECKON NeATeabHOCTH. 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,
CBOWMCTBAMH PAJMKAJIIOB M TPAaBWJIAMH CpPaBHEHUs KOpHEH. DOpMylHpOBaHUE OINpeaeTCHUS
KOpHS U CBOMCTB KOpHEW. BblYMCIIEHME M CpaBHEHHE KOPHEH, BBIIIOJIHEHUE IIPUKUIKH
3HaueHus: KopHs. [IpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX BBIPOKEHUH, COAEpIKALIUX
panukansl. BrInoiHeHHe pacueToB MO (GOpMysIaM, COAEPKAIIMM PaIMKalbl, OCYIIECTBIIASA
HE0OXO0UMBbIE MOJCTAHOBKH U MpeoOpa3oBanusd. OnpeaeneHue paBHOCUILHOCTH BBIPAXKEHUH ¢
paaukanaMy. Pemenue mppalnnoHanbHbIX ypaBHEHMH. O3HAKOMIIEHHE C MOHSATHEM CTEIEHU C
JEHCTBUTENbHBIM  TOKazareneM. HaxokneHue 3HayeHUM  CTENEHW, HCIOJb3ysd IPHU
HEOOXO/IMMOCTH HHCTPYMEHTAJIbHBIE CpEICTBA. 3allMChIBAHUE KOPHA N-H CTENEHW B BHUIC
CTENEHW C JApOOHBIM TIOKa3aTeJieM W HaoOopoT. DOpMyIHpPOBAHHWE CBOWCTB CTETICHEH.
Brluucnenue cremneHeil ¢ palMOHAIBHBIM IOKA3aTesieM, BBIMOJHEHUE MPUKUJKH 3HAYCHHS
CTENEHU, CpaBHEHHE cremneHed. [IpeoOpa3oBaHne YHCIOBBIX W OYKBEHHBIX BBIPOKCHHIM,
COAEpXKAIMX CTENEHHU, IMPUMEHSA CBOWCTBA. PelleHne 1OKa3aTeNbHBIX YpPABHEHHIA.
O3HakoMJIEHUE C NMPUMEHEHHEM KOPHEM M CTENEeHEH IpU BBIYMCIEHUM CPEIHHUX, ICICHHUU
OoTpe3ka B «30JI0TOM CEYEHHMM». PelleHHe NpUKIaAHbIX 334ad Ha CIIOXKHBIE IPOLIEHTHI
[IpeoOpa3zoBanne anreOpanvecKux BbIpaKeHH BplmonHeHHe MmpeoOpa3oBaHMil BBIPAKCHUM,
npuMeHeHne (opMyll, CBA3aHHBIX CO CBOMCTBaMHU cTeneHed u sorapudmon. OmnpeneneHue
o0JacTy TOMYCTUMBIX 3HaYEHHH JlorapupMudeckoro BeipakeHus. Pemenne norapupmudeckix
ypaBHEHM. PeleHne mOKa3aTeNnbHBIX M JIOTapU(PMUYECKHX YpaBHEHHH W HEPAaBEHCTB 110
M3BECTHBIM AJITOPUTMAM.

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

DopMyIUpOBKa TPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS NPSIMbIX U IIOCKOcTel. Pacno3HaBanue
Ha YCPTCKAX U MOACIIAX Pa3JIMYHbIX CIIYy4aCB B3aWUMHOT'O PACHOJOXCHUA TMIPAMBIX H
IJIOCKOCTEM, apryMeHTUPOBAHHE CBOMX CYXACHUU. DOpMYyIHpPOBAHUE  OMpPEACIICHUM,
IIPU3HAKOB U CBOMCTB IAPAJUICIBHBIX U MNEPHEHAUKYISIPHBIX IUIOCKOCTEH, IBYTPAaHHBIX H
JUHEHHBIX YIJI0B. BblNoIHEHNE MOCTPOEHUS YIJIOB MEXAY MPSMBIMH, MPSMON U IIOCKOCTBIO,
MEXIy TUIOCKOCTSIMU IO ONMHCAHWIO W pacro3HaBaHWE WX Ha Monensx. M3oOpaxenue Ha
PUCYHKaX M KOHCTPYHpPOBAaHUE Ha MOJENAX MEPHEHIUKYISIPOB M HAKJIOHHBIX K IJIOCKOCTH,
OPSAMBIX, MapaJUIETIbHBIX MJIOCKOCTEH, 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, MEXIy IPOU3BOJBHBIMA (UTYypaMH B IIPOCTPAHCTBE.
OrnpeziesieHre W BBIUMCICHUE PACCTOSSHUUM B TpocTtpaHcTBe. [IpuMeHnenne GhopMmysn M TeopeM
IUIAHUMETPUM 71 PELIeHUs 3aJady. ApPryMEHTHUPOBAaHHE CBOUX CYKICHHM O B3aUMHOM
PacIoyIOKEHUN MPOCTPAHCTBEHHBIX (uryp. OnucaHue M XapakTepUCTUKA PA3JIMYHBIX BUIOB
MHOTOT'PaHHHUKOB, TIEPEUNCIICEHUE UX 3JIEMEHTOB M CBOMCTB. M300paxkeHne MHOTOTPAaHHUKOB H
BBIIIOJIHEHHE IOCTPOCHHUS Ha H300paKE€HUSX M MOJENAX MHOIOTPaHHUKOB. Bpruucienue
JUHEWHBIX SJIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpaIUsaX, apryMEHTHPOBAHUE
CBOUX CYXIEHHMH. XapaKTepUCTHKa U H300paKEHHE CEUCHMsI, Pa3BEPTKH MHOTIOTPaHHUKOB,
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 BpalllCHWs M MHOTOTpaHHMKOB. [IpuMeHeHME CBOWCTB CHMMETpUU IIPH
pemieHun  3axad.  VMcnonp3oBaHWe TNpUOOpPETEHHBIX 3HAHMK Ui UCCIENOBaHMA U
MOJICIIMPOBAHMs HECTIOXKHBIX 3a/1a4. M300paxkeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIINIOJIHEHHUE
PUCYHKOB 1O yCJOBUAM 3aa4. O3HAKOMJICHHE C BHJIaMU TeJl BpalleHus, (opMyTupoBaHHE HX
onpeneseHud U CBOMCTB. DOpMyIHpOBaHHWE TEOPEM O CEUYEHHM IIapa IUIOCKOCTBIO |
IUIOCKOCTH, KacaTeJbHOM K cdepe. XapaKTepHCTUKa W H300paKCHHE TeJ BpalleHHs, uX
pa3BepTKH, ceueHus. Pelienne 3a1a4 Ha TOCTPOEHUE CEUCHUH, BBIYMCIICHUE JIMH, PACCTOSTHUM,
yriaoB, Imiomanei. IIpoBeneHue [nOKa3aTENbHBIX PpPACCYXKACHUM IpU PELICHUH 3a]ad.
[IpuMeHeHHe CBOMCTB CUMMETPHUHM IIPHU PELICHUH 3a/1ad Ha Tela BPALIeHUs, KOMOMHALIUIO Tell.
N3o0pakeHe OCHOBHBIX KpYIVIBIX T€1 M BBIIOJHEHHE pPHCYHKAa IO YCIOBHIO 3aJauu.
O3HakoMJIEHHE C NMOHATUSAMH IJIOLIAIU U 00beMa, aKCHOMaMU M cBoWicTBamu. Perienue 3anau
Ha BBIYMCIICHHE IUIOIAACH IIOCKHX (PUTyp C MpPUMEHEHHEM COOTBETCTBYIOUIMX (GOpPMYN H
(daxToB U3 MIaHUMeTpuu. V3ydeHue TeopeM O BBIUUCIEHUH 00BEMOB NMPOCTPAHCTBEHHBIX TEI,
pelieHre 3ajgad Ha TpUMEHeHHe (GOpMYyN BBIUUCIEHUS 00beMOB. M3ydenue dopmyn s
BBIUMCJICHMS IUIOIIAZCH MOBEPXHOCTEH MHOIOTPAaHHMKOB M Tel BpauicHHs. O3HaKOMIIEHHUE C
METOZOM BBIYMCIICHUS IUIOLIAAN TOBEPXHOCTH cdepbl. PemeHne 3amad Ha BBIYUCICHHE
IUIONIaled IMOBEPXHOCTH IPOCTPAHCTBEHHBIX Teil. (O3HAKOMIIEHME C TIOHATHEM BEKTOpa.
N3yueHne nekapToBOM CHCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IO 3aJaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HaXOKICHUE KOOPAUHAT TOYEK. BbIuKMCiIeHne pacCTOSHUM
MEX1y TOYKaMu. M3ydyeHune CBOMCTB BEKTOPHBIX BEJIMYMH, NPaBUJI PA3IOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, ITPaBUJI HAXOKICHUS KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, IIPaBUII
JEHCTBUM C BEKTOPAaMH, 3aJaHHBIMU KOOpAMHATaMU. [Ipumenenue Teopun pu peleHuy 3a1ad
Ha JCWUCTBHA C BEKTOpaMH. [3ydeHue CKalsIpHOTO IPOU3BENEHUSA BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MPsIMOM M IUIOCKOCTU. lIprMeHeHue Teopuu Ipu pelIeHUuU 3a]ad Ha JEUCTBHS C
BEKTOPAMH, KOOPAMHATHBIN METOJ, IPUMEHEHNE BEKTOPOB ISl BBIYMCIICHUS BEIMYUH YIJIOB H
paccrossHui. O3HaKOMJIEHHME C JOKa3aTeJbCTBAMU TEOPEM CTEPEOMETPUM O B3aHMMHOM
PaCIOJI0KEHUH TPAMBIX U INIOCKOCTEH € UCIIOJIB30BaHUEM BEKTOPOB.

OcHOBHbBIE NOHATHA KOMOMHATOPUKU. JJIeMeHThI Teopuu BepossiTHOcTel. [IpencraBienue
JAHHBIX (TAa0JUIbI, IMATPAMMbI, TPaQUKN)

N3ydenue npaBuia KOMOMHATOPHUKM U TPUMEHEHHE MpPHU PEIICHMH KOMOMHATOPHBIX 3a/ad.
Pemennie koMOMHATOPHBIX 3a7ja4 METOJIOM Iepedopa U Mo MpaBUily yMHOXKeHUs. O3HaKOMIIEHHE
C MOHATHAMU KOMOWHATOPUKU: Pa3MELICHUSIMHU, COUCTaHUSAMH, TIEPECTaHOBKAaMH U (HOopMyIaMu
Uisi uX BbluMciieHus. OObSICHEHHWE U TpUMEHeHHe (GOopMyJN UIs BBIYUCICHUS pa3MELICHU,
MEPEeCTAaHOBOK W COYETAaHUU TpH pemieHuH 3amad. O3HakomiieHWe ¢ OmHOMOM HbloTOHA U
TpeyroiabHukoM [lackans. Pemenne mpakTuueckux 3a/1ad ¢ UCIOIb30BaHUEM MOHATUN U MTPaBUII
KOMOMHATOPUKH. V3yueHne KIaCCHUECKOTO OMpeAeNiCHUs] BEPOATHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CyMME BEpOATHOCTEH. PaccMoTpeHHe NpPUMEpPOB 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 TPUTrOHOMETPUHN. DYHKIUM U rPaPuKH. YPaBHEHUS U HEPABEHCTBA

N3yueHne paguaHHOrO METOAa U3MEPEHHUs YITIOB BpAlICHUS U UX CBS3U C IPayCHON MEpoil.
N300paxeHne YyrioB BpalleHUs HAa OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIia C €ro
pacnionoxxenueM. GopMyIMpOBaHUE OTNPENENIeHUN TPUTOHOMETPUYECKUX (YHKUUN Ui YIJIOB
MOBOPOTAa U OCTPHIX YIJIOB NMPSMOYTOJIBHOTO TPEYrojibHUKA M OOBSCHEHHE UX B3aUMOCBS3U
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBa [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKUX
TOXKJECTB JUIsl BBIUMCICHHS] 3HAYEHHH TPUTOHOMETpUYECKUX (YHKIUI MO OJHOM U3 HUX.
[IpeoOpa3oBanuss MPOCTEHIINX TPUTOHOMETPHUUYECKUX BBIpaXKEHUN. V3yueHHe OCHOBHBIX
dbopmyn TpuroHomeTpuw: (GOPMYIBI  CIOXKCHHS, YIBOSHHUS, MPEoOpPa3OBaHHS CYyMMBI
TPUTOHOMETPHUUYECKUX (DYHKIIMIA B MPOU3BECHUE U TPOU3BEACHUS B CYMMY M IIPUMEHEHUE TIPU
BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS M YHPOILIEHHs ero. O3HaKOMIIEHUE
CO CBOICTBaMM CHMMETPHUM TOYEK HA €AMHUYHOM OKPYXHOCTU M NMPUMEHEHHE UX IS BBIBOAA
dbopmyn npusenenus IlpocTeiiiine TpuroHomMeTpuyecke ypaBHeHHs U HepaBeHCTBa PerieHue
1o opMmynamM ¥ TPUTOHOMETPHUUECKOMY KPYT'y MPOCTEUIIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
[TpumeHeHne 001X METOJIOB PELICHUsS] YpaBHEHUH (ITpUBeIEeHUE K JIMHEHHOMY, KBaIpaTHOMY,
METO/]] Pa3JI0KEHHSI HA MHOYKUTEINN, 3aMEHbI IEPEMEHHO) NIPH PELIEHUN TPUTOHOMETPUYECKUX
ypaBHEHUH. YMEHHE OTMeYaTh Ha Kpyre pemeHus MNTPOCTEHIINX TPUTOHOMETPUYECKHUX
HEpaBEHCTB APKCHUHYC, apKKOCHHYC, apKTaHreHc uncia O3HaKOMIICHUE ¢ MMOHATHEM O0paTHBIX
TPUTOHOMETpUYECKUX  (pyHkiui. M3ydeHue ompenerneHU apKCHMHYyca, apKKOCHHYCA,
apKTaHTeHca 4Yucna, (OpMYJIMpPOBaHHE UX, H300paKEHHE HA EIWHUYHOW OKPY)KHOCTH,
NpUMEHEHHE Npu peuieHHH ypaBHeHuH. DyHkiuu. [loHsATHE O HEMpephIBHOCTU (PYHKIIHMU
O3HakoOMJIEHHE C MOHSTHEM NEPEMEHHOH, NMPUMEPaMU 3aBHUCHUMOCTEM MEXAY NEPEMEHHBIMH.
O3HakoMJieHHE C TOHATHEM Tpaduka, ONpefesieHne NPHUHAICKHOCTH TOYKH TIpapuky
¢ynkuuu. Omnpenenenue 1o ¢Gopmyae NpOCTEHIIed 3aBHCUMOCTH, BUIa ee Tpaduka.
Bripaxkenue o ¢opmyiie oaHO# mepeMeHHoi uepe3 apyrue. O3HaKOMIICHHE C ONPECTICHHEM
¢ynkuuu, ¢popmynupoBanue ero. Haxoxaenue oGiacTu ompeneneHus U 00JIAaCTH 3HAYCHHMA
dbyakuun CpoiictBa ¢yukmuu. ['padudeckas muTepmpetarus. [IpuMepsl ¢GyHKIIMOHATBHBIX
3aBUCHUMOCTENl B pealbHbIX Iporeccax U sABileHUsAX (O3HaKOMJIEHHME C IpUMEpamMHu
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peaJbHBIX MpoIeccax M3 CMEXKHBIX AUCLHUILIIMH.
O3HaKOMJIEHME C JI0Ka3aTEIbHBIMHM pACCyXACHUSMH HEKOTOPBIX CBOWMCTB JIMHEHHOW H
KBaJApaTUYHON (YHKIIUN, TPOBEICHUE UCCIEAOBAHUS JTHHEHHOM, KYCOUHO-TUHEHHOM, TpOoOHO-
JUHEWHOW M KBagpaTH4HOW (GyHKUMH, mocTpoeHue ux rpaduxos. Iloctpoenue u uteHue
rpadukoB ynkiuid. MccnenoBanne Qynkiuu. CocraBieHne BHIOB (DYHKIMH TIO JTaHHOMY
YCIIOBHIO, PEUICHHE 337a4 Ha 3KCTpeMyM. BrimonmHenue npeoOpa3oBanuil rpaduka GyHKIUN
O6parasie (pyHkiun W3yuenue moHATHS oOpaTHOW GYHKIMH, ONpEAeNieHHe BHAA |
NMOCTpOoeHUEe rpaduka oOpaTHOW (YHKIUHU, HAXOXKJIEHUE €€ O0JIACTH ONpe/eNieHUus u 00JIacTu
3HaueHui. [IpuMeHeHne cBONMCTB (YHKIMI MPH MCCICAOBAHUHN YPAaBHEHUW M PEIICHUU 3a7ad
Ha ’KCTpeMyM. O3HaKOMIIEHHE C TOHATHEM CIOKHOW (QyHKIuM CTeneHHbIe, OKa3aTelbHBIE,
jgorapumuueckue U TpUroHoMeTpuueckue (QyHkuuu. OOpaTHbIE TPUTOHOMETPUUECKUE
¢ynkunn Bpruucnenue 3HaueHWM (QyHKIME 1O 3HavyeHWIo aprymeHTa. OrmnpeneneHue
MOJIOKEHUS TOYKM Ha rpaduke Mo ee KOOpAMHATaM M HaoOopoT. Mcmonb3oBaHue CBOMCTB
¢yHKUMA UL CpaBHEHHMs 3HadeHUH creneHed u sorapudmon. [loctpoeHue rpadpukos
CTeNEeHHbIX U Jorapudmuueckux (GyHkuuid. O3HaKOMIIEHHE C MPOCTEUIIMMH CBEIACHHUSIMH O
KOpHSIX anreOpandyecKkux YpaBHEHHH, MOHATUSMH HCCIECIOBAHUS YpPaBHEHUH U CHCTEM
ypaBHeHUM. M3ydueHue Teopuu paBHOCUIIBHOCTH YpaBHEHUU M ee npumeHeHus. [loBropenue
3alMCH PELICHHUs] CTAHJApTHBIX ypaBHEHHWH, MPHEMOB MpeoOpa3oBaHUs YpaBHEHUH Ui
CBEJICHWsA K CTaHAApPTHOMY YpaBHEHMIO. PemieHue panuoHAIbHBIX, 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, MOJCTAHOBKH, Tpaduueckoro merona). PemeHue cucrem
YPaBHEHMH C NPUMEHEHHEM pa3IM4YHbIX CIOCO00B. O3HaKOMJIEHHE € OOLIMMM BOIPOCAMU
pelIeHUs] HEPAaBEHCTB M HCIOJb30BAHWE CBOMCTB M TpapuKoB (DYHKIUH MpU pelmieHun
HEPAaBEHCTB. PelleHHe HEPaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbBIX
CIIOCOOOB.

Havana maTemMaTH4yecKkoro aHajimsa

O3HakoOMJIEHHE C TIOHATHEM YHWCIOBOW IMOCJTENOBATEIbHOCTH, CHOCO0AMH €€ 3aJaHMs,
BBIYHMCIICHUSIMU €€ wieHOB. O3HAaKOMJIEHME C TOHSATHUEM IIpeJeNna IMOCIEA0BaTEIbHOCTH.
O3HakOMJIEHHE C BBIYMCICHHEM CYMMBl OECKOHEUYHOrO0 YMCJIOBOTO psiia Ha IpHMEpe
BBIUKCJIEHHS] CYMMBI 0€CKOHEYHO yOBIBaIOIIel reOMEeTpHUUecKoi mporpeccuu. Pemenue 3anad Ha
npuMeHeHne (OopMyiIbl CyMMBI OECKOHEYHO YOBIBAIOLIEH T'€OMETPUYECKOH MPOrpeccHu
[IpousBognas u ee mnpuMeHeHue O3HAKOMIICHHE C TOHSATHEM MpPOW3BOAHON. M3ydeHue u
dopMynUpOBaHHE €€ MEXaHWYECKOr0 M TIEOMETPUYECKOrO CMBICNIA, HM3y4YCHHE allfOpUTMa
BBIYMCIICHHUSI TPOU3BOJHOM Ha IpPUMEpPE BBIUHUCIECHUS MIHOBEHHOH CKOPOCTH M YIVIOBOTO
koddunrenta kacareabHoi. CocTaBlieHHEe ypaBHEHHs KacaTeJIbHON B 00IIeM BUAE. Y CBOCHHE
npaBui auddepeHIupoBaHms, TaOIUIBI TPOU3BOAHBIX JIEMEHTAPHBIX (DYHKIIMM, MPUMEHECHHE
i quddepeHupoBanus GyHKIUH, COCTaBICHNUS ypaBHEHU KacaTelbHOU. V3ydeHue TeopeM o
CBS3W CBOMCTB (YHKIMH W TPOW3BOAHOW, (opmynupoBka ux. [IpoBeaeHue C MOMOIIBIO
NPOM3BOIHON HCcieNoBaHus (YHKLIWHU, 3aJaHHON (opMynol. YCTaHOBJIEHHE CBS3M CBOWMCTB
GbyHKIIMY 1 TPOU3BOAHOM 1Mo ux rpadukam. [IpumeHenne npou3BOgHON AJIsl pelIeHUs 3a1a4 Ha
HaXOXXJCHWE HauOOJBIIEr0, HAUMEHBIIEr0 3HAYCHHS M Ha HAXOXKJIEHHE SKCTPEMyMa
[TepBooOpa3znast u wuHTerpasm O3HAKOMJICHHE C TIOHSATHEM WHTErpaja M IEepBOOOpPa3HOM.
Wzydenue npaBuiia BeIYUCICHUS MepBooOpa3HOil u Teopembl Hpiorona— JleiiOnuna. Pemenue
3a/lay Ha CBSA3b MEPBOOOPA3HON M €€ MPOM3BOIHOM, BEIYHCICHHE MEPBOOOPA3HON /I JaHHOU
¢ynkuuu. Pemenue 3a1a4 Ha MPUMEHEHNE UHTETpaia JUIsl BBIYUCICHUS (PU3UYECKUX BEIMYUH U
IUIOLIAICH.

3. YCJIOBUSA PEAJIN3AIIMU PABOYEH ITPOT'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJILHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanu3arnus mporpaMMel yueOHOM TUCIUILIMHBI TPEOYET HATHYKS:

- kabuHeTa A1 IPOBEJCHUS ayAUTOPHBIX 3aHATHI, 000PYI0BaHHBIN KOMILJIEKTOM
yueOHoI Mebenr Ha 25 MOCaI0YHBIX MECT;

- IOCKH JIJIs 3alUCH Y4eOHOU nH(pOpMaIIUU U CPEICTB pabOTHI ¢ HEH (MeI, TpsTKa ISt
CTUpPAHUS C JIOCKU, MapKep, T.1.);

- KOMIUTIEKT y4eOHO-HArIsIHBIX TocoOuii «MaTtemaTuka, nHpopMaTruka.

- TEXHUYECKHe CPeICTBA 00yUeHHSI:
- MyJIbTUMEIMHHAs yCTaHOBKA, SKpaH
- KOMITBIOTEPHI C JTUIICH3NOHHBIM MMPOTPaMMHBIM 00€CIIEYeHUEM U BBIXOJIOM B ceTb HTepHEeT

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

OcCHOBHBIE HCTOYHHUKH:
1. bammvako M. WM. MaremaTtuka: yd4eOHMK IS CTyd. YYpEeKIeHUH cpea. mpod.
obpazoBanus. — M., 2018.
2. bammakoB M.W. Maremartuka: y4eOHUK TSI CTYI. YUPESKICHHUH cpea. mpod.
obpazoBanusi. —M.: U3narensctBo FOpaiit, 2020. ISBN 978 5-534-13751-4. Tekct
anektporHbii // OBC FOpaiit [caiit]. Cchuika uis 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. Hudopmatuka 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 Hadajga MaTeMaTHYEeCKOTO aHaim3a (0a30BBIA W YIITYyOJCHHBINA
ypoBHM).10—11 kmaccel. — M., 2014.

2. Aranacsa JI. C., byry3oB B. @., Kagomues C. b. u ap. Maremaruka: anredpa u Hadaia
MareMaTHueckoro ananusa. ['eomerpus. ['eomerpus (6a30Bblit M yrayOsneHHslid ypoBan). 10—11
Kiaccel. — M., 2014,

3. BammvakoB M. . MaremaTtuka. 3agaunuk: ydel. mocoOue s CTyA. YUPEKICHUIN Cpel.
npod. o6pazoBanus. — M., 2014.
4. Komsarun 0. M., Tkauea M. B, ®eneposa H. E. u np. Martemaruka: anrebpa u Havyana

MaTeMaTU4YeCKOoro  aHajiu3a. Anrebpa W Hadyajla MaTeMaTudeckoro aHayimi3a (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 (0a3oBbIA U
yrayosneHHbiit ypoBuu). 11 kmace / mon pen. A. b. XKwmwxkuenko. — 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 3eKkTpoHHBIE Kypchl «MUTO FHOHECKO» mo
WH(OPMAIIMOHHBIM TEXHOJIOTHUSIM).

5. http://ru. iite. unesco. org/publications (OTkpsiTas 3nekTpoHHas OmOimoreka «MAUTO
IOHECKO» 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 «llopram 1mudposoro
o0pa3oBaHU).

9. www. window. edu. ru (EmmnHoe okHO pgoctyma K 00pa3oBaTelbHBIM pecypcam
Poccuiickoit denepanun).

10. «OTkporThiidi  O6ank 3amad EI'D mo wmartematmke» http://ege.yandex.ru/mathematics,
http://mathege.ru/or/ege/Main, http://wwwl.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOI
JUCIUATITAHBI

KoHTpoJIb M OLEeHKAa pe3ylbTaTOB OCBOCHHUS YYEOHOW JUCIHILTAHBI

OCYILIECTBIISAETCS

IpenojaBaTesieM B Mpolecce MPOBEACHHS MPAKTUUYECKUX 3aHATHI U CaMOCTOSITENbHBIX padoT,
TECTUPOBAHUS, & TAK)KE BHIMOTHEHHS 00YJYAOIIUMHUCS WHINBUIYATBHBIX 3aIaHUN.

Pe3yabTaTnl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMBbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

B pe3ynbrate 0CBOCHUS TUCITUILTAHBI
00yJaroIIUiCs JOKEH 3HATD:
3.1. TemaTuyeckuii MaTepual Kypca;
3.2. OCHOBHBIC TEXHOJIOTHH CO30aHHUS,
penakTUpOBaHUs, OPOPMIICHHSI, COXPaHEHHS,
nepenayn nHOOPMAIMOHHBIX MPOIIECCOB
Pa3IMYHBIX TUIIOB C TIOMOIIHIO COBPEMEHHBIX
MPOTPaMMHBIX CPEJCTB MHGOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,
3.3. Hasnauenme u BHUABI HH(GOPMAIIMOHHBIX
MOJIeNIeH, ONMCHIBAIONINX peaibHble O0OBEKTH U
IPOIIECCHI;
3.4. Haznauenuss u (QyHKIUH OIEPAIMOHHBIX
eM;
3.5. 3HayeHuMe MaTeMaTUYECKOW HAyKu A
pelIeHus 3a/lad, BO3HHUKAIONIMX B TEOPUH H
NPaKTHKE;
3.6. IlupoTy U OrpaHUYEHHOCTb IPUMEHEHUS
MaTeMaTHYECKUX METONOB K aHaIm3y U

UCCIICIOBAaHUIO  TPOLECCOB M  SBICHHNA B
MIPUPOJIE U OOIIECTBE;
3.7. 3HaueHHWE TPaKTUKKU U  BOIPOCOB,

BO3HUKAIONIMX B CcaMOM MaTeMaTHKe, I
GbopMUPOBaHUS U PA3BUTUS MaTEMATHUECKOMN

HaYyKH;
3.8. Maen pacmmpeHusi YUCIOBBIX MHOMXECTB
KaK criocoba MOCTPOEHUS HOBOTO
MaTeMaTUYeCKOro ammaparta J[Uid —pelieHus

IPAKTUYECKUX 3a7ad M BHYTPEHHUX 3ajad
MaTeMaTUKH;

3.9. 3HaueHWe HUAEH, METONOB U PE3yIbTATOB
anreOppl M MaTeMaTHYEeCKOro aHaiauza s
IIOCTPOEHUS MOJEJIEN pEabHBIX IPOLIECCOB U
CUTYalHii;

3.10. Bo3MOXXHOCTH T€OMETpPUU ISl ONHUCAHUS
CBOMCTB pealbHBIX MPEIMETOB U UX B3aUMHOIO
PacIoJIOKEHUS;

3.11. VHuBepcaJbHBIII  XapakTep 3aKOHOB
JOTUKA MAaTEMaTHUUYECKUX PpACCYKACHHUM, UX
OPUMEHUMOCTh B Pa3IMUHBIX  00JacTsIX
YeJI0BEYECKON JESITENbHOCTH;

3.12. Paznuuue TpeOOBaHM, MPEIBIBIIEMBIX K

BHEAy/IUTOpHAasi CaMOCTOATEIbHas padoTa,

KOHTpONIbHast ~ padora, MPAKTUYECKHE
3aHATHSA

YcrHble HOpMBI KOHTPOJIS:

- IMCKYyCCHS;

- TUCTIYT,

- IPEHHUs 110 JOKIAIaM,
- MyOJIMYHBIE BHICTYIUICHUS JTOKIaTYUKOB.
[TuceMenHbIe HOPMBI KOHTPOJIA:

- TNHCbMEHHas KiaccHas paboTa 1O
Pa3HOYPOBHEBBIM 3a/IaHMSIM IO  KaXIOU
U3y4YEHHOU TEME,

- TUChbMEHHas JoMmamHsAg paboTta 1O
Pa3HOYPOBHEBBIM 33JJaHUSIM 110  KaXI0H
W3Y4YEHHOH TEME;

- THUCbMEHHBIE JOKJIazbl, pedeparsl 10
3a/IaHHBIM TEMaM.

YpoBeHb NUCBbMEHHBIX 3aJJaHuN
(O3HAKOMHUTEILHBIH, PENPOIYKTUBHBIMH,
IIPOIYKTUBHBIN ) BBIOMpaeTCS caMuM

yUYalluMCs, 4TO CIOCOOCTBYET pa3BUTHUIO
(GYHKIMN CAMOKOHTPOJISI U CAMOOLICHKH.

Kpurepun  BBICTAaBIIEHHS  OLICHKH
COOTBETCTBYIOT TPEM YPOBHSAM OCBOCHMS
o0yJaroIMMHUCS M3y4aeMOro marepuanga |
IPEANOoaraloT Haluuhe y OOydarolmMXxcs
CJIEYIOIIUX KOMIIETCHLIUMN:

1 ypoBeHb — O3HAKOMMTEJILHBIH
(ypoBeHb BOCIIPOM3BeEIeHUsI),
COOTBETCTBYET OlleHKe
«Y/AOBJIETBOPUTEIbHOY. Ha JTAaHHOM
YpOBHE oOyuJaromuecs JTOJIKHBI
OPUEHTHPOBAThCS B MaTepuaie Kypca
HAaCTOJBKO, 4YTOOBI 3HAaTb M  YMETh

BOCIIPOU3BECTU OCHOBHBIE (DaKThI, COOBITHS,
SBJICHUS, NPOLIECCHI, TEPMUHBI, IOHATHUSA, a
TaK)K€ MX OTIMYUTEIbHBIE CBOMCTBA U
XapaKTepHbIe NMPU3HAKKU. Taxke Ha JaHHOM
YPOBHE OCBOEHHUSI OOy4aromuecs: JOJDKHBI
YMETb BOCIIPOU3BECTU CoJepKaHue
OCHOBHBIX TEOpUM, KOHLENIWH, HAy4YHBIX

npo0JieM M TOYEK 3PEHHUs, M3y4aBIIMXCS B
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JIOKa3aTelIbCTBAM B MaTeMaTHKE, €CTCCTBEHHEBIX,
COIIMAIbHO-3KOHOMUYECKUX U TYMaHUTApPHBIX
HayKax, Ha IPaKTHKE;

3.13. Poap akcMOMaTHKHM B MaTEMAaTHKE;
BO3MOXHOCTb ~ IOCTPOEHHUSI MaTEMAaTHYECKHX
TEOPUH HA AaKCHOMATHUYECKOW OCHOBE; 3HAUYCHUE
AKCMOMATHUKHU I APYruX oOJjlacTed 3HaHUS W
JUTSL IPAKTUKH;

3.14. BeposTHOCTHBIM XapakTep pa3IuyHbIX
MPOLECCOB M 3aKOHOMEPHOCTEN OKPYKAKOLIETO
MHpA.

B pesynbrare 0CBOCHMS TUCLMILIMHBI
00yJaromuncs 101KeH YMeTh:

V.1. [IpoBOaUTH TOXKIECTBEHHEIE
npeoOpazoBaHus HppALMOHATIbHBIX,
MOKAa3aTeJIbHBIX, Jorapu(hMHUIECKUX n
TPUTOHOMETPUYECKUX BBIPAKEHUN;

v.2. Pemars UppalOHAIIbHBIE,
gorapu(MUUECKHE W  TPUTOHOMETPUUYECKHE

YpaBHEHUS W HEPABEHCTBA; PEIIaTh CHUCTEMBI
YpaBHEHUI N3YYEHHBIMU METOJAMH;

V.3. Crpoutb rpaduku  3JIEMEHTApHBIX
GyHKIMA W TPOBOAUTH  MPeoOpa3oBaHUS
rpaduKoOB, UCIIONIB3YS NU3YUEHHBIE METO/IbI;

V.4. IlpuMeHsTh anmapar MaTEMAaTHYECKOIrO
aHaJIM3a K PeIICHHIO 3a/1a4;

V.5. IllpumeHATh OCHOBHBIE METO/Ibl T€OMETPUH
(TpOeKTUPOBAHMUS, npeoOpa3oBaHuil,
BEKTOPHBIN, KOOPJUHATHBIN) K PEHICHUIO 3a7a4;
V.6. OnepupoBaTb pazIu4HbBIMU  BUAAMHU
WH(pOPMAIMOHHBIX OOBEKTOB, B TOM YHCIE C
MIOMOILBIO KOMITBIOTEPA, COOTHOCHTH
MOJIyYeHHBbIE  pe3yJlbTaThl €  peajlbHbIMU
00BbEKTaMHU;

V.. Pacno3naBath u ONUCHIBATh
WH(OPMAIIMOHHBIE TPOIECCHl B COIMANIBHBIX,
OMOJIOTUYECKUX U TEXHUYECKUX CUCTEMaX;

V.8. Hcnonb30BaTh TOTOBBIE WH(POPMALIMOHHbIE
MOJIeNH, OLICHMBaThb  UX  COOTBETCTBUE
pealbHOMY OOBEKTY U LIEIISIM MOJISTHPOBAHMUS;
V.9. OuenuBath AOCTOBEPHOCTh HH(POPMAIIHH,
COTIOCTABJISISI PA3TUYHBIC HCTOYHHKHY;

V.10. HnnroctpupoBarh y4deOHbIE pPabOTHI C
UCIIONIb30BAaHUEM CPEJICTB  HH(OPMAITMOHHBIX
TEXHOJIOTHIA;

V.11. Co3naBath HH(POPMALUOHHBIE OOBEKTHI

CIOKHOW  CTPYKTYphl, B  TOM  4HCIe
THUIICPTCKCTOBLIC JOKYMCHTBI;
V.12. IIpocmatpuBaTs, CO3/1aBaTh,

pENaKTUPOBaTh, COXPAHATH 3amUcH B 0a3ax
JAHHBIX, TTOJTy4aTh HEOOXOAMMYIO HH(OPMAITHIO

Kypce, 6e3 yMeHHUs UX apryMeHTHUPOBATh.

2 ypoBeHb — PpenpoayKTHBHBII
(ypoBeHb BAPUATHUBHOCTH),
COOTBETCTBYHIOIIHUI OlleHKe «xopomo». Ha
JAHHOM ypOBHE OOy4arouiuecs: JIOJKHBI
OpUEHTHPOBATLCS B  MaTepuaie Kypca
HACTOJBKO, YTOObI yMETb HE TOJbKO
BOCIIPOM3BOANTh HWH(POPMALIMIO BCIE 3a
YUMTENIEM, HO ¥ OCYILECTBIIATh JEHCTBUA 11O
mabJIoHy, a TakkKe YMEThb BBIICISTH
MIPUYMHHO-CIEACTBEHHYIO  CBSI3b  MEXKIY
00BbEKTaMH,  SBICHHUSMH,  IPOIECCaMHU,
COOBITUSIMM, JJII  YEero  IOJIb30BAThCs
METOJaMH CpPaBHUTEIBHOTO aHalu3a W
cuHte3a. JlaHHBIA ypOBEHb  OBJIAJICHUS
TaKXKe Tmpeanonaraer (GopMupoBaHue Y
oOyyaroluxcsi  HaBBIKOB  BapHUAaTHUBHBIX
JICHCTBUII B pamKax MmablioHa, 3aJaHHOU
CXEMBI, apryMEHTUPOBAHHBIN BHIOOP OJHOM
13 33JaHHBIX TMO3ULMUH, TOYEK 3pEHHs,
TEOPUH, KOHLENIUHI, TUIIOTES.

3 ypoBeHb — HNPOAYKTHUBHbII
(ypoBeHb TBOPYECTBA),
COOTBETCTBYIOIIUI OLEHKE «OTJIHYHON.
Ha nanHoM ypoBHe oOydaromuecs TOJDKHBI
HE TOJIKO 3HAaTb M YMETh BOCHPOU3BECTH
OCHOBHBIE TEPMHHBI, TMOHSTHUS, TEOPUU U
TOYKA  3pEHUs, HE  TOJIBKO  YMETh
JeCTBOBATh MO MAOIOHY U UMETh HaBBIKH
BAPUATUBHOWU JAEATENBHOCTH, HO JIOJKHBI

YMCTb CaMOCTOATCIBHO MMpOBOAUTH
aHAJIOTHH, TTAPAJIENH, BBISBIISITh TPHYMHHO-
CJICACTBCHHBIC CBsA3U MCKOY
pa3po3HEHHBIMU  (aKTaMH, COOBITHUSIMH,
SABJICHUAMU, BJIaJACTH METOAaMHU
CPaBHUTEIBHOTO  aHajW3a, CHUCTEMHOTO
aHaJIn3a, WU Ha HUX OCHOBAHUU YMCTb
dbopmynHupoBaTh u apryMEHTHPOBAaTh
COOCTBEHHYIO TOYKY 3pEHHS, IMO3HUIIHIO,

KOHIICTIIIHIO, BEPCHIO.
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IO 3aMpocCy MOJIb30BaTENS;

V.13. HarnsagHo nOpencTaBisATh — YHCIOBBIE
MoKa3zaTel MW JUHAMHUKY HMX HM3MEHEHUs ¢
MOMOIIBIO TIPOTPaMM JIeTIOBOM TpaduKu;

V.14. CoOuronaThb MpaBHIIa TEXHUKHA
0€30MaCHOCTH U TUTHMEHUYECKHE PEKOMEHIAINN
IPU UCIOJIb30BaHUU CPEJICTB MH(DOPMALIMOHHO-
KOMMYHUKaIMOHHBIX TexHojoruit (UKT).

B pesynbpTare OCBOEHUSI OUCHMUILIMHBI
y oOyuyaromierocst (GOpMHUPYIOTCS CIIEIYIOIINE
o6mue komnereHuuu (OK):

OK 10. Vcnons3oBath B
npo(eCCHOHANBEHON IEATSILHOCTH YMEHHS U
3HaHUSI, IOJTyYCHHbBIC 00YYAIOIIMMUCS B XOJIC
OCBOCHUS YIeOHBIX IPEJIMETOB B COOTBETCTBUU C
(enepanbHBIM FOCYAapCTBEHHBIM 00Pa30BaTEILHBIM
CTaHIapPTOM CpeIHEro 001Iero 0opasoBaHus

5. METOANYECKHUE PEKOMEHJALIUMHA 11O OPTAHU3AIIU
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

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

- MOJITOTOBKA COOOIICHHH, TOKIIA0B, pedepaTos;

- BBHINIOJTHEHUE pPa3HOYPOBHEBBIX JOMAITHUX 33aJaHUNl B paMKax MOATOTOBKH K

KOHTPOJIbHBIM paboTaM.

- MOATOTOBKA K MPAKTUYECKUM 3aHATUSAM (CEMHHApaM, TUCKYCCHUSIM).

Kaxnas ¢opma camocTosTenbHOW pabOThl CTYIAEHTOB OLEHUBAETCS OTHAEIBHO H
npeaHa3HaueHa A OTPAOOTKHU PAa3IMYHBIX METOJIOB YCBOCHHUS M3y4aeMOro B Kypce MaTepuaia.
[ToaroToBka coobOmenuit (mokiamoB, pedeparoB) mnpemHasHadyeHAa IS PACIIUPEHUS
WH(OPMAIIMOHHOTO TOJSI CTYJACHTOB B paMKax H3y4aeMOil TeMbI, a Takke (OPMUPOBAHUS Y
CTYJICHTOB HAaBBIKOB OTOOpa TJIABHOW M BTOPOCTENEHHOW MH(OpMalUu MO paccMaTpuBaeMOun
npobiemMe, a TakKe HAaBBIKOB CHCTEMAaTHU3allud W30BITOYHONH uHGpopManuu. BeimonHneHue
Pa3HOYPOBHEBBIX JIOMAIIHUX 3aJaHUil TpeaHa3HaueHo g (OPMUPOBAHUSA Yy CTYICHTOB
HABHIKOB BBICTPAMBAHMS YETKON CXEMbI OTBETA HAa BOMPOCHI PA3JIMYHOTO YPOBHSI CIIOKHOCTH, a
Takke Ha (OPMUPOBAHME Y CTYACHTOB OOBEKTHBHOIO IMPEICTABICHUS O CTENEHHU OBJIAJACHUS U
YCBOGHHS WMH H3y4aeMOro wMaTepuana B JaHHBII MOMEHT BpPEMEHH. BbINONIHEHHE
PEKOMEHAYEMBIX BapHaHTOB TECTOBBIX M PAa3HOYPOBHEBBIX 3aJlaHUN TakXKe IO3BOJSET
CTyJIEHTaM JIy4YIlle MOATOTOBUTHCS K HMTOTOBOM MPOBEPKE MX 3HAHWNA 1O M3yYEHHBIM TEMaM.
[TonroroBka K MpaKTUYECKUM 3aHATUSAM (CEMHHAapaM M JHUCKYCCHSIM) IO3BOJSET CTyACHTaM
3aKpENUTh HABBIKM KPUTHYECKOTO MEBIIIICHUS TPH PaboTe CO CIPaBOYHON JHUTEpaTypod H
MCTOYHUKAMU, U YTIyOUTh 3HaHUS IO KOHKPETHBIM TEMaM M3y4yaeMou yueOHOM TUCIUIIINHEI.

B momoms crynaeHTam ISl BBIIOJIHEHUS 3aJaHUN pPa3lUYHBIX BHJIOB Tpeiaractcs
CIIUCOK MPUMEPHBIX TE€M JJIsl JOKJIAJ0B U COOOIIEHUH, IPOEKTOB.

CamocTtosTenpbHas paboTa CTYOEHTOB IO Yy4yeOHOW gucnumuinHe «MaremaThka u
nH(popmaTrukay B KojgudecTBe 18 94acoB mpencTaBisieT cOOOW 0053aTeNbHYI0 YacTh OCHOBHOM
npoecCHoHaNBLHOM 00pa30BaTeIbHON MPOTPAMMEI, BBIMOIHIEMYIO CTYICHTOM BHE ayJUTOPHBIX
3aHATUHA B COOTBETCTBUHU C 3a/laHUSIMU MpenojaBarelsi. Pe3ynbrar caMocTosTenbHONH padoThI
KOHTpOJHpYeTcs mpernogaBaTeneM. CaMocTosTenbHas paboTa MOXKET BBIMOTHITHCS CTYACHTOM B
YUTAIBHOM 3ajie OMOIMOTEKH, B TOMAIIHUX YCIOBHSX, C UCIOJIb30BAaHUEM YUEOHUKOB U JIPYTHX
UCTOYHHUKOB MH(POPMALIUH.
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CamocrosTenbHas padoTa CTYIEHTOB JOJDKHA MOAKPEIUIATHCS y4eOHO-METOIHMUECKUM U
WH()OPMAITMOHHBIM ~ 00CCTICYCHHEM, BKIIOYAIOMUM yY€OHUKH, 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 CIO>KeTHBIE
3aJaHus, TpeOyroIue UIMTENbHOM pabOThl B paMKaxX OJHOM MaTeMaTH4eCKOH CUTyalluHu. DTH
TE€Mbl MOTYT OBITb KaK MHIWBUIYaJbHBIMU 33JaHUSIMHU, TaK U TPYNIOBBIMH ISl COBMECTHOTO
BBITNIOJIHEHUS UCCIIEI0BAHUS.

IIpumepHbIe TeMbl pedepaToB (A0KIAT0B), HCCIECAOBATEIBLCKUX IPOCKTOB:
1.HenpepwiBHBIE TpO0H.
. IIpuMeHeHne ClI0XKHBIX MPOLIEHTOB B Y)KOHOMUYECKUX pacyeTax.
. [lapaniensHoe MPOEKTUPOBAHUE.
. CpenHue 3Ha4€HHS U UX IPUMEHEHUE B CTAaTUCTHUKE.
. BekTOopHOE€ 3a71aHK€ IPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
. CnoxeHne rapMOHMYECKUX KOJICOaHUH.
. I'paduueckoe perneHne ypaBHEHUH U HEPABEHCTB.
. [IpaBUIIbHBIE ¥ MOTYIPABHILHBIE MHOTOTPAaHHUKH.
. Konnyeckue ceueHus 1 Ux NpuMeHEHUE B TEXHUKE.
10. [onsarue nuddepenimana u ero NPUIOKEHUS.
11. CxeMbl NOBTOPHBIX UCTIbITaHUN bepHysu.
12. MccnenoBanne ypaBHEHUI U HEPABEHCTB C [1apaMETPOM.
13. Komtekiust cChUIOK Ha AJIEKTPOHHO-00pa30BaTelIbHBIE PeCYPChl Ha caiiTe 00pa3oBaTelbHON
OpTaHU3aINH 10 TPOPUITHHBIM HAPABICHUSIM MOATOTOBKH.
14. Co3manue CTpyKTyphl 0a3bl TaHHBIX OMOIHMOTEKH.
15. Tect no nmpenmeram.
16. DnexkTpoHHas OMOIMOTEKA.
17. 3BykoBasi 3aMuch.
18. ’)KypHanbHas cTaTbsl.
19. Bepaucax paboT Ha KOMITBIOTEPE.
20. Ypok B AUCTaHITMOHHOM OOYYEHUHU.
[IpumepHbIe 321aHUA K IK3aMEHY:

O 00 1 O\ D Wi

1. 3apnanue no nHpopmaTHke:

3ajanue: CKONMMPOBATH TEKCT B HOBBIM JOKYMeHT, ordopmatupoBatb Tekcer (1
ad3an — mpudrt Times New Roman, kerib — 14 myHKTOB, BbIpABHUBAHHME N0 IIMPHHE,
orctyn 1 crpoxku — 1 cm; 2 ad3an - mpudrt Times New Roman, kerib — 12 myHKTOB,
BbIPDABHUBAaHME MO LEHTPY, orcTyn 1 crpokm — 1,25 c¢M, orctyn ot 1 ad3ana 6 mMyHKTOB).
JdaTp 3aroJiloBOK — MNPONMCHBIMH OyKBaMHM MOJYKHPHBIM Ha4YepTaHHMEM Ha3BaHHe
NPOU3BE/ICHUs], U3 KOTOPOI0 B3SIT OTPHIBOK, HA CJIeAyIolIell CTPOKe — CTPOYHBIMU OyKBaMu
nmoay:kupHbiM Kypcuom ®UO aBtopa tekcra. 3aronoBok - mpugrt Times New Roman,
KerJib — 14 NyHKTOB, BIDABHUBAaHHUeE 110 LICHTPY.

IMponsuTrOCTPUPOBATH TEKCT.

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

«B Haygasie U051, B Upe3BBIYANHO JKAPKOE BpeMs, 110 B€4ep, OJAUH MOJIOI0M YEJIOBEK BBILIET U3
CBOEH KaMOPKH, KOTOPYIO HAaHUMaJ OT KWIbI0OB B C — M Iepeyiike, Ha YUy U MEJJIEHHO, KaK
OBl B HEpPEIIMMOCTH, oTIpaBuiicst k K — Hy mocry.

OH 6maronoJiyqHo N30€THYII BCTPEUYH C CBOCIO X0351MKOM Ha JecTHHUIle. Kamopka ero
NPUXOUIIACH MTOJT CAMOIO KPOBJIEH BBICOKOTO MATHATAXKHOTO JIOMa M IOX0uIa 6oee Ha mKad,
4yeM Ha KBapTupy. KBapTupHas sxe X03siiKa ero, y KOTOpoil OH HaHUMaJl 3Ty KaMOpKY ¢ 00e1oM
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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)Kplil pa3 MOJIOI0M YEIIOBEK, IPOXOAS
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 TeneoHHO kKomnanuu «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 mpoe3aa B MapiIpyTHOM Takcu coctasisier 20 py0. Kakoe HanbombIiee yucio
MOE3/I0K MOYKHO Oy/IeT COBEPIINUTh B 3TOM MapHIPyTHOM Takcu Ha 150 pyO0., eciau 1ieHa mpoesaa
cHusuTcs Ha 10%?

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

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

9. YcTaHOBHTE COOTBETCTBHE MEXAY BEIMYMHAMH W WX BO3MOXKHBIMH 3HAUYCHUSIMU: K
KaXIOMY JJEMEHTY TIepBOTO CTOJOIA IMOAOSPUTE 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, COOTBETCTBYIOIEH BEINYMHE, 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 OKaxkeTcsi MeHble 15 maccaxupos, paBHa 0,56. HaiiquTe 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 /
BEPTUKAJIN — KOJMYECTBO OCAIKOB, BBINABIIMX 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, SApocnasns, Cy3gane u PoctoB. TypareHTCTBO npeasaraer MapuIpyThl €
MOCELIEHUEM HEKOTOPBIX FOpoI0B 30J10TOro KoJibla. CBeeHHsI O CTOUMOCTH OUJIETOB U COCTaBe
MapIIPYTOB MPECTABICHBI B TAOJIHIIC.

Homep mapmpyra IMocemaembie ropoaa Ctoumocts (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 IOpOJax M 3aTpaTuTh Ha Bce noe3aku MeHee 5000
pyoneii? B oTBere yKakuTe POBHO OJIWH Ha0Op MapumipyToB 03
HpO6GHOB, 3aITAATBIX U APYTUX OOMNOJTHUTCIBbHBIX CUMBOJIOB.

13. Jlanbl nBe KpyXKu IminuHApU4Yeckor ¢dopmbl. [lepBas kpyxka
HIDKE BTOPOH B YETHIPE pas3a, a BTopasi B IMOJITOpa pasa mmpe rnepBoi. Bo

CKOJIBKO pa3 00beM NEepBOM KPYKKH MEHbIIe 00beMa BTOPO? -
14. Ha  pucynke  u300paxéH  Tpaduk  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 yTBepkIeHUS, KOTOPHIE CIEIYIOT U3 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 ykakuTe HOMepa BBIOpAaHHBIX YTBEPXKIECHUHM O€3 TPOOENOB, 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 ~ pa3OMT HA  YEThIPE  MEHBIIUX  MPSAMOYTOJIbHUKA  JIBYMS
NpSIMOJIMHEMHBIMU pa3pe3amu. [1nomanu Tpéx U3 HUX, HAYMHAsS C JIEBOI'O BEPXHEro U Jajee 1o
4acoBOU cTpenike, paBHbl 18, 15 u 20. HaiiauTe nomanb 4eTBEPTOrO MPSMOYTOJIbHUKA.

18 15
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