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1. OBIIIASI XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI

1.1. O6saacTh NpUMEHeHHsI MPOTPAMMBI

[Iporpamma npeamera OYIL.06 Maremaruka npegHa3HaueHa JIJisl U3y4E€HUs] MaTEMaTUKHI
B IpodeccroHanbHbIX 00pa3zoBaTenbHbix opranuzanusax CI1O, peanusyronmx o0pa3zoBaTelbHYIO
nporpaMMmy cpenHero oomiero o0Opa3oBaHus B Mpeesiax OCBOSHUS OCHOBHOWM 00pa30BaTeNIbHON
nporpammbel CITO (OOII CIIO) Ha 6a3e OCHOBHOro 00IIero oO0pa3oBaHUs IMPU MOATOTOBKE
CIEIMAJIMCTOB CPEJHETO 3BEHA.

[Iporpamma yueOHOro mpeamera OVYIIL.06 Marematnka pa3zpaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC CIIO, npeapaBiasieMbIX K CTPYKTYpE, COJIEPKAHHUIO U PE3Y/IbTaTaM OCBOCHUS
obmeobpazoBatenbHOro yueonoro npeamera OYI1.06 Maremaruka B yactu peanuzanuu OI'OC
COO B npenenax 0CBOCHUS OCHOBHOU oOpa3zoBarensHO nporpammbl CITO (OOIT CITO) Ha 6a3ze
OCHOBHOT0 0011ero odpazoBanus ¢ yuetoMm TpedoBanuii ®I'OC k mosydaemMon CrienuagibHOCTH
cpenHero npodeCcCHOHaTBLHOTO 00pa30BaHusI.

[Iporpamma yueO6HOro mpeamera OVIL.06 MaremaTtuka sBIsS€TCS YacThlO OCHOBHOM
npodeccuoHaabHON obOpa3oBarenbHOW Tporpammbl B coorBerctBun ¢ ®OI'OC CIIO 1o
cneruansHocTu 53.02.07 Teopus My3bIKH.

1.2. Mecto y4yedHoro npeamera B crpykrype IIICC3
VYuebnsrit npeamer OYIL.06 MartemaTrka sSBIISIETCS 0053aTEIBHBIM YUY€OHBIM IPEIMETOM
0011e00pa3oBaTeIbHOr0 yueOHOTo UKIIA.

1.3. lesan u 3agaum, TpeOOBaHUSA K pe3yJIbTATAM OCBOEHHS NpeIMeTa

OVIIL.0O6 MartemaTnka OTHOCUTCS K MNpeAMeTHON obmactu "Marematuka u uHpopmaTuka'.
N3yuenue npenmerHoit obnactu "MaTtemaruka v nHpopMaTuka" 10KHO 00ECTIEUUTh:

c(OpPMUPOBAHHOCTh MPEJICTABICHUA O COIUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTUKU ¥ WH(OPMATHKH;

c(OpPMUPOBAHHOCTh OCHOB JIOTMYECKOTO, aNTOPUTMHYECKOTO M MaTeMaTH4YeCKOIro
MBILLUICHHUS;

c(OPMHPOBAHHOCTh yYMEHUH MNPHUMEHATh MOJyYeHHbIE 3HAHWS MpPU PELICHUU
pa3IUYHbIX 3a/1a4;

c(OpPMHPOBAHHOCTh TPE/ICTABICHUII O MaTeMaTHKe KaK YacTH OOILIeuesoBeUecKOM
KYJIbTYpPbI, YHUBEPCAJIbHOM S3bIKE HAyKH, IO3BOJISAIOLIEM OINUCHIBATH U M3y4yaTh pealibHbIE
IIPOLIECCHI U SIBJICHMUSI.

PaGouass mporpamma mnpenmera OVYIL.06 Maremaruka  OpHUEHTHpPOBAaHA Ha JOCTHKECHHE
CIEAYIOLIMX LeJIeH:

e (¢opMmHupoBaHHE Yy OOYyYaIOIIUXCA TMPEJACTABICHUM O poiin HUHPOPMATUKH U
nH(pOpMallMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT) B coBpemeHHOM 00111€CTBE,
NIOHMMAHHUE OCHOB IPABOBBIX ACIIEKTOB HMCIIOJb30BAaHUS KOMIIBIOTEPHBIX IPOrpaMM H
pabotel B UHTEpHETE;

e (dopMmupoBaHue y OOYy4alOIIMXCS YMEHUH OCYLIECTBIATh IOMCK U HCIIOJIb30BAHUE
uHpopmanuu, HeoOxomumon nans 3((EKTUBHOIO BBINOJIHEHUS NPOPECCHOHANBHBIX
3aja4, Npo(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS;

e (dopMHupOBaHHE Y 00YUAIONMINXCS YMEHUN TPUMEHATH, AaHAJIM3UPOBAThH, MPEOOPA30OBHIBATH
MH(OPMaLIMOHHBIE MOJIETH pealbHBIX OOBEKTOB M IPOILIECCOB, MCIONB3YS MPHU 3TOM
WKT, B TOM 4nciIe IpyU U3y4YSeHUH APYTUX AUCLUUILINH;

® pa3BUTHE Yy OOy4aroumMxcs I103HABAaTENbHBIX MHTEPECOB, HWHTEIJIEKTYyadbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH MyTeM OCBOEHUS U UCIIOJIb30BAHUSI METOJ0B HHPOPMATHKHU U
cpeacts KT npu u3ydeHun pa3aIuuHbIX Y4€OHBIX NPEIMETOB;



e npuoOpeTeHrne 00yJarIUMUCS OIBITA UCTIOIB30BaHUS WH(OPMAIIMOHHBIX TEXHOJIOTHH B
WHIUBUIYAIbHOW W KOJUICKTUBHOW Yy4eOHOM M TI0O3HABATEIbHOW, B TOM YHCIE
MPOEKTHOM, IEATENBHOCTH;

e qmpuoOpeTeHHE OOYYarONUMHUCA 3HAHUM DSTHYECKHX AaCMEeKTOB HMH(POPMAIMOHHOMN
JEATeIbHOCTH U WH(GOPMAIIMOHHBIX KOMMYHHUKAIIMKA B TJI00aJbHBIX CETAX; OCO3HAHHUE
OTBCTCTBEHHOCTH  JIIOJCH, BOBIICUCHHBIX B  CO3JaHHEC W  HCIOJIL30BAaHHUC
WH()OPMAIIMOHHBIX CUCTEM, PACIIPOCTPAHECHHE U UCIIOIb30BaHKE HH(POPMAIIUH;

e BiajcHUEe MHPOPMAIMOHHON KYJIBTYpOH, CIIOCOOHOCTBIO aHAIM3UPOBATh M OIICHUBATH
WH(OPMAIIMIO C HCIIOJIB30BAaHUEM WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
CpencTB 00pa30oBaTEIbHbBIX U COIUATBHBIX KOMMYHUKAIIHH;

e oOeccrieueHne CcHOPMHUPOBAHHOCTH TMPEACTABICHUNH O COLUMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHHS MAaTEMATHKU;

e obOecrieueHne chOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U MATEMAaTHYECKOTO
MBIIIICHHS,

e oOccrieueHne CGHOPMUPOBAHHOCTH YMEHHM MPHUMEHSTH TOJNyYeHHBIC 3HAHUS TPHU
PEIICHUH Pa3IMYHbIX 3a]a4;

e o0OecrieueHne CcHOPMUPOBAHHOCTH TPEJACTABICHWH O MaTeMaTHKE KakK YacTH
00111e4YeI0BEUECKOM KYJIbTYPbhl, YHUBEPCAIHHOM S3bIKE HAYKH, TTO3BOJISIONIEM OMTUCHIBAThH
Y U3y4aTh peajibHbIE IIPOLECCHI U SIBJICHUSI.

B pe3ynbrare ocBoeHUs npeamMeTa 00yJaromuiics JOMKEeH 3HATh:
3.1. TemaTuueckuii MaTepuani Kypca;
3.2. OCHOBHBIE TEXHOJOTHH CO3[IaHUs, pEAAKTUPOBAHUS, O(OPMIICHUS, COXpAaHEHUS, Iepeaadu
UH(POPMALMOHHBIX MPOILIECCOB PA3INYHBIX THIIOB C TOMOIIBIO COBPEMEHHBIX TPOTPAMMHBIX
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;
3.3. Haznauenue u BHIBI WH(GOPMAIMOHHBIX MOJIENEH, OMUCHIBAIONIMX pPEATbHBIE OOBEKTHl U
MPOLIECCHI;
3.4. Ha3HaueHus U QyHKIIMHM ONEPALUOHHBIX CUCTEM;
3.5. 3HaueHHMe MAaTeMaTHMYEeCKOM HAyKW MJis pEelIeHUs 3a]ady, BO3HHMKAIOIIUX B TEOPUH U
MIPaKTHUKE;
3.6. Illupory ¥ OrpaHMYEHHOCTb NPUMEHEHUST MaTEeMaTHYECKUX METOJOB K aHalu3y H
MCCJIEIOBAHMIO TIPOIIECCOB U SBJICHUM B TIPUPOJIE€ U OOIIIECTBE;
3.7. 3HaueHue MPAKTUKU U BOMPOCOB, BOSHUKAIOIIMX B CAaMOW MaTeMaTtuke, s GopMUpOBaHUS
U Pa3BUTHS MAaTEMaTUYECKON HAYKH;
3.8. Hpem pacmupeHuss YHUCIOBBIX MHOXECTB Kak crocoda MOCTPOEHHs HOBOTO
MaTeMaTUYeCKOIo ammapara s pelIeHHs NpPaKTHYeCKUX 3aJad W BHYTPEHHHUX 3a/1ay
MaTE€MaTUKH;
3.9. 3naueHue wuuel, METOJOB M PE3YyIbTATOB aJreOpbl U MaTEMaTHYECKOTO aHaau3a s
IIOCTPOEHHUS MOJIETIEN pEaJIbHBIX ITPOLIECCOB U CUTYaALIN;
3.10. Bo3MOXHOCTH r€OMETpUU JJIsl ONUCAHUSl CBOMCTB pealibHbIX MPEIMETOB U UX B3aHMHOTO
PacIoNIOoKEHMS;
3.11. VYHuBepcanbHBII XapakTep 3aKOHOB JIOTUKM MaTEeMaTHYECKUX PACCYKIECHUM, HX
NPUMEHUMOCTb B Pa3JIMYHBIX 00JIACTSIX YETOBEUECKOH JIeATEIHOCTH;
3.12. Paznuumne TpeGoBaHUMN, TPEABABISIEMBIX K JOKA3aTEIbCTBAM B MaTEMAaTHUKE, €CTECTBEHHBIX,
COIIMAIbHO-3KOHOMUYECKUX U TYMAaHUTApPHBIX HAyKax, Ha MPAKTUKE;
3.13. Posib akcHOMAaTHKHM B MAaTEMATHKE; BO3MOKHOCTh IIOCTPOCHMS] MaTEMAaTUYECKUX TEOPHUM Ha
aKCMOMATHUYECKOW OCHOBE; 3HAYEHHME aKCHOMATUKU JUId JpYrux oOnacteil 3HaHMS W s
MIPaKTHUKH;
3.14. BeposSTHOCTHBI XapaKTep pa3N4HbIX MPOLIECCOB M 3aKOHOMEPHOCTEH OKPYXKArOIIETO
MUpa.



B pesynbpTaTe ocBoeHHS MpeaMeTa 00yJaromunics 10J1KeH YMeTh:
V.1. IIpoBoauTh TOXAECTBEHHBIE MpPEOOpPa30BaHUS HMPPALUOHANBHBIX, IOKA3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX BBIPAKEHUH;
V.2. Pemarb uppanuoHajgbHBIE, JOTapU(PMHUECKHE W TPUTOHOMETPHUUECKHE YPABHEHHUS H
HEPABEHCTBA; PeIllaTh CUCTEMbl ypPaBHEHUIN U3y4YEHHBIMHU METO/IaMU;
V.3. Crpoutp rpaduku >JI€MEHTApHbIX (YHKIMHA W TPOBOAMTH MpeoOpa3oBaHUs TPa(HKOB,
UCIOJIB3YS U3yUYEHHBIE METO/IbI;
VY 4. IlpuMeHsTh annapatr MaTeMaTHUYeCKOTO aHAJIN3a K PEIICHUIO 33]1a4;
V.5. IlpuMmeHSTH OCHOBHBIE METOABl TE€OMETpUU (IIPOCKTHPOBAHMS, MpPeoOpa3OBaHUM,
BEKTOPHBIN, KOOPAMHATHBIN) K PELICHUIO 3a/1a4;
VY.6. OnepupoBarh pa3aMuHbIMU BUIaMU HH(GOPMAITMOHHBIX 0OBEKTOB, B TOM YHCJIE C IIOMOIIBIO
KOMITBIOTEPA, COOTHOCHUTH TIOJTYYE€HHBIE PE3YJIbTAThI C PeabHBIMU OO BEKTaMH;
VY.7. Pacio3HaBaTh U OMKUCHIBATh MH(GOPMAIIMOHHBIE MIPOLIECCHl B COIIMANIBHBIX, OMOIOTHYECKUX
U TEXHHUYECKUX CHCTEMaX;
V.8. Hcnonb3oBaTh TrOTOBble HWH(MOPMALMOHHBIE MOJENIM, OLEHUBATh HX COOTBETCTBUE
pearbHOMY OOBEKTY U IEJISIM MOJICITHPOBAHUS;
¥.9. OuenuBath 10CTOBEPHOCTh HH(OPMALIMU, COTTOCTABIISAS Pa3IMYHbIEe HCTOUHUKH;
V¥.10. NmmoctpupoBarh ydeOHbIE PAOOTBHI € WCIOJIB30BAHUEM CPEICTB HH(POPMAITMOHHBIX
TEXHOJIOTHH;
V.11. Co3paBate uH(DOpPMAIMOHHBIE OOBEKTHI CIIOKHOM CTPYKTYpbl, B TOM YHCIIE
TUIEPTEKCTOBBIE JOKYMEHTHI
V.12. TlpocmaTpuBaTh, cO3/1aBaTh, PEAAKTUPOBATh, COXPAHATH 3allMCh B 0a3ax JaHHBIX,
MOJy4aTh HEOOXOAUMYIO HH(OPMALIHIO 110 3aIIPOCY MOJIb30BATENS;
V.13. HarmsimHo mpeacTaBisTh YUCIOBBIE MMOKA3aTeNd U JUHAMUKY WX M3MEHEHHs ¢ TIOMOIIBIO
IporpaMM JeNoBoi rpaduky;
V.14. CobnromaTe mpaBWiia TEXHUKH OE30MAaCHOCTH M THTHEHUYECKHE DPEKOMEHIAIMH IpH
UCIIOJIb30BaHUU CPEJCTB MHPOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHonoruii (MKT).

B pesynbrare ocBoeHus mnpenMera y oOydarouierocs (QOpMHUPYIOTCS CIEAYIOLUE
ooume komnerenuuun (OK):

OK 10. Vcnonp30Bath B IpodheCCHOHATBHOM AESTEIBHOCTH YMEHUS U 3HAHUS, TIOJYICHHBIC
00yYaIONIMMHUCS B XO/I€ OCBOCHHS y4eOHBIX [IPEIMETOB B COOTBETCTBHH C (eaepaTbHbIM
rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro 00IIero 00pa3oBaHus

B pesynbprare ocBoeHus mnpenMera y oOydaromierocs (QOpMHUPYIOTCS CIEAYIOLIUE
JUYHOCTHBIE pe3yabTaThl (JIP):

[IposiBnsitomnii CO3HATENILHOE OTHOIIIEHUE K HETIPEPHIBHOMY 00Pa30BaHMIO KaK JIP 15
YCIIOBUIO yCTIENTHON MpodeccnoHanbHOM 1 00IECTBEHHON AeSITENFHOCTH.

['n6ko pearupyronmii Ha NOsBIEHNUE HOBBIX (OPM TPYAOBOM NEATETBLHOCTH, TOTOBBIN K | JIP 24
MX OCBOCHHIO.

OcBoenne conepkaHusi y4eOHOro IMpeaMmera 00ecHeunBaeT JIOCTUKEHHE CTYACHTaMH
CIIEYIOIIUX Pe3yIbTaTOB:

* METaIPEeIMETHBIX:

YMEHHE CaMOCTOSITENIbHO ONPENeNATh e JeATEJIbHOCTH W COCTABJIATH IUIAHBI
NEATEIBHOCTH;  CaMOCTOSITENIBHO ~ OCYLIECTBIISITh, KOHTPOJIMPOBaTb U KOPPEKTUPOBAThH
JeSITeNIbHOCTD; MCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JJIsl JOCTHIKEHUSI ITOCTABIIEHHBIX IIesIei
U peasin3aliuy IJIaHOB JEATebHOCTH; BIOUPATh YCIICIIHbIE CTPATETHH B Pa3IMYHBIX CUTYaIUAX;

yMEHHE MPOAYKTUBHO OOLIAThCS M B3aUMOJEHCTBOBaTH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBHIBaTh MO3MLIMU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3((EKTUBHO
paspemaTth KOH(JIUKTHI,




BIIQJICHUE HAaBBIKAMHU I[103HABATEIbHOM, Y4EOHO-UCCIIEOBATEILCKONM ¥ TPOEKTHOM
NEeSTENIbHOCTH, HaBBbIKAMU  paspelieHuss MpolieM; CcrnocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IUYHBIX
METO/I0B ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENILHOW HWH(POPMAIMOHHO-TIO3HABATEIHHOM
NESTENIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HH(pOpMaluy,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH WH(GOPMAIIMIO, TOIYy4aeMYI0 U3 Pa3IMYHBIX
HMCTOYHHKOB;

BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3Jaratb CBOIO
TOYKY 3PEHMS], UCII0JIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

BIIQJICHUC HAaBBIKAMH TI03HABATEILHOM pe(IEeKCHH Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUW, TPAHUL] CBOEIO 3HAHUS U
HE3HaHUs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB JJISl UX JIOCTUKEHUS;

LEIeYCTPEMJICHHOCT, B IIOMCKaX U TPUHATUU pEUICHHH, COOOpa3UTEIbHOCTh U
WHTYUIIMS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHUH; CIHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHHUIO MUDPA;

YMEHHUE ONPENEIATh LEIU, COCTABIIATh IUIAHBI JESITEIBHOCTA M OMPEACIISTh CPEICTBa,
HEOOXOUMBIE Ui UX pealn3alliy;

WCIIONIb30BAaHUE DA3JIUYHBIX BHUIOB I103HABATEILHOW JACSATENBHOCTU JJIS PEIICHHS
MH(GOPMAILIMOHHBIX 3a]1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOICHUS, ONUCAHUS,
W3MEPEHMs], DKCIEPUMEHTA) i1 OpraHu3aluu y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOM
JESATENIbHOCTH C UCIIOJb30BaHUEM HH(POPMAITHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHU;

WCIIOJIb30BAaHNE Pa3IMYHBIX HH(POPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMH BO3HHMKACT
HEOOXOUMOCTD CTAIKMBATHCS B MPOPECCUOHANBHOMN cepe B M3YUCHUHU SBICHUI U MPOLIECCOB;

WCIIOIb30BAaHUE PA3IMYHBIX HCTOYHMKOB HMH(OpPMAIMU, B TOM YHUCJIE JJICKTPOHHBIX
OuOIMOTEK, YMEHHE KPUTUYECKU OLICHWBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO, MOIYIaeMYIO
U3 pa3JIMYHBIX UCTOYHUKOB, B TOM YHuCie U3 ceTu HTepHeT;

YMEHHE aHAJIW3UPOBAaTh U NPEACTABIATH HH(GOPMAIMIO, JAHHYIO B O3JEKTPOHHBIX
dbopmarax Ha KOMITBIOTEPE B PA3JIMUHBIX BUIAX;

YMEHHE HCIONb30BaTh CPEACTBA MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pelieHuN KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIMOHHBIX 3a/ad C COOJIOJeHUuEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHns, TPaBOBLIX U
3TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMaCHOCTH;

yMEHHE MYOIUYHO MPEJCTaBISITh PE3yNbTaThl COOCTBEHHOI'O HCCIIEIOBAaHUS, BECTH
JTUCKYCCHUU, JOCTYITHO W TapMOHUYHO coOdYeTas cojepkaHue U (OpMbI TMPEICTaBIIEMON
uH(pOpMaIIUU CpeCTBAaMU HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUI;

* [IPEAMETHBIX:

c(hOpMHUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKe KaK YacTH MHPOBON KYJIbTYpPHI U
MECTe MaTeMaTHUKd B COBPEMEHHOW IMBWIIM3AINH, CIOCO0AaX OMUCAHUS SIBICHHUH PEearbHOTO
MHpa HA MAaTEMATHYECKOM SI3BIKE;

c(hOpPMUPOBAHHOCTh MPEJACTABICHUNA O MaTEMAaTHUECKHUX MOHITHUSIX KaK BaKHEHIIHUX
MaTeMaTUYECKUX MOJIEIISAX, MO3BOJIAIOIIMX OMUCHIBATh U U3y4aTh PAa3HbIE MPOLIECCHl U SIBJICHUS,
IMOHUMaHUE BO3MOXHOCTH aKCUMOMATUYECKOTO ITOCTPOEHUS MATEMATUUECKUX TEOPUH;

BJIAJICHUE METOJIAMH JI0KA3aTeJIbCTB M aJTOPUTMOB PELICHHS, YMEHHE HUX MPUMEHSATD,
MIPOBOJUTH TOKA3aTEIbHBIE PACCYKIAEHUS B XO/I€ PELLICHHS 3a/1a4;

BJIAJICHUE CTaHAAPTHBIMU TPUEMAMH PEIICHUS PALMOHAIBHBIX W HWPPAIMOHAJIbHBIX,
I0KA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUW U HEPABEHCTB, UX CHUCTEM;
HCTIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IMPOrPaMM, B TOM YHCIIE ISl IOUCKA MYTH PEIIEHUS U
WJUTIOCTPALIMU PELIEHUs] YPABHEHUN U HEPABEHCTB;



c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSATHUSIX MAaTEMATUYECKOTO aHAIH3a
U UX CBOMCTBax, BJIQJICHHME YMEHHEM XapaKTepHU30BaThb MOBeACHHE (PYHKUHMH, MCIOIb30BaHUE
NIOJIyYEHHBIX 3HAHUH /71 ONMCAHUS U aHAJIN3a PeabHbIX 3aBUCUMOCTEN;

BJIQ/ICHUE OCHOBHBIMU TOHATHUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOHCTBAxX; C)OPMHPOBAHHOCTh YMEHUS PaCIO3HABATh T€OMETPHUYECKHE
burypsl Ha yepTexkax, MOJICJSAX U B PeallbHOM MUPE;

MIPUMECHEHHE WM3yYEHHBIX CBONCTB TeoMeTpHuecKux (uryp u Qopmyn sl pemeHUs
FeOMETPUUECKUX 3a7ay U 3aJa4 C MPAKTUYECKUM COJIEP>KaHUEM;

c(OPMHPOBAHHOCTh  MPEJCTABICHUA O TpoLeccax U  SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEaJbHOM MHPE, OCHOBHBIX
MOHATHUSAX AJIIEMEHTAPHON TEOPUM BEPOATHOCTEH; YMEHUN HAXOJWTHh M OLICHHBATh BEPOSITHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAlMsIX U OCHOBHBIE XapaKTEPUCTUKH
CIIyYalHBIX BEJIUYUH;

BJIa/ICHUE HaBBIKAMH UCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IMPHU PEIIeHUN
3azay;

cOpPMUPOBAHHOCTh NPEIACTaBICHUNH O poiau uHbopMauuu U HHOOPMALMOHHBIX
IIPOLIECCOB B OKPY’KAIOLIEM MUPE;

BIIQJ/ICHUE HaBbIKAMHM  aNTOPUTMHUYECKOTO MBIIUICHUS U I[OHUMaHHE METOJIOB
(opManbHOIO ONMCAHUS AJITOPUTMOB, BJAJEHUE 3HAHUEM OCHOBHBIX aJTOPUTMUYECKUX
KOHCTPYKIIUH, YMEHUE aHATTU3UPOBATH AITOPUTMBI;

WCIIOJIb30BAHNE TOTOBBIX MPHUKJIATHBIX KOMIBIOTEPHBIX TIPOTPAMM TIO MPOQHIIIO
MOJITOTOBKH;

BJIaJICHHE CrIOCO0aMHU MPEICTaBICHHS, XpaHEHHUS U 00paOOTKH TaHHBIX HAa KOMIIBIOTEPE;

BIIQJICHUE KOMIIBIOTEPHBIMU CpEACTBAMM TPEACTABICHUS U aHajdu3a JaHHBIX B
AJIEKTPOHHBIX TaOIUIIAX;

cOpMUPOBAHHOCTh MpEACTaBIeHUH O 0a3ax MJaHHBIX M MPOCTEHIINX CpeAcTBax
YIPaBJICHUS UMU;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O KOMIIBIOTEPHO-MAaTeMaTHUYECKUX MOJIEISIX U
HEOOXOAMMOCTH aHaJIM3a COOTBETCTBUS MOJIEIIM U MOJIEIHPYEMOT0 00BeKTa (IIpoiiecca);

c(hOpMHUPOBAHHOCTH 0A30BBIX HABBIKOB M YMEHUH MO COOJIIOICHUIO TPEOOBaHUN TEXHUKU
0€30MacCHOCTH, TUTUEHBI U pecypcocOepexeHns Mpu paboTe co CpecTBaMU HHPOpMaTH3ALIH;

MMOHMMAaHHUE OCHOB MPABOBBIX ACMEKTOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX MpOrpamm M
IpaB JIoCcTyna K riI00anbHbIM HHOPMAIMOHHBIM CEPBUCAM;

MPUMEHEHHE Ha MPAKTHKE CPENCTB 3alIMThl MHOOPMALMKH OT BPEIOHOCHBIX MPOTPamM,
coOirofieHre MpaBuil JIMYHONW 0€30MacHOCTH M 3TUKHM B paboTe ¢ MHpopMaluel U cpeacTBaMu
KOMMYyHUKauui B IHTepHere.

1.4. PexomenayeMoe KOJIMYECTBO YaCOB HA OCBOEHHUE NMPOrPaMMbI
MaxkcumanbHOi yueOHON Harpy3ku oOyvaroerocst 54 yaca, B TOM YHUCIIE:
00s13aTeNTbHOM ayTUTOPHOM y4eOHOW HAarpy3Ku o0yJaromerocst 36 4acos;
CaMOCTOsITeNIbHON paboThl oOyuatomierocst 18 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE PABOYEWM ITPOT' PAMMBI
2.1. O0mas XxapakTepuCTHKA Y4e0HOr0 mpeaMeTa

VueOupiit  mpenmer  OVIL.O6  Marematuka  sBisieTcss  (pyHIaMEHTaJIbHBIM
00111e00pa30BaTEIbHBIM MPEAMETOM CO CIOXHMBIIUMCS YCTOMYUBBIM COJIEpIKAaHHUEM M OOIIMMHU
TpeOOBaHUSIMU K MOATrOTOBKe oOydaromuxcs. Ho onHON M3 XapakTepUCTHK COBPEMEHHOIO
oO11ecTBa SBJISETCS UCIOIb30BaHUE MH(POPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHI BO
BceX c(epax KU3HEIACATEeIbHOCTH uesoBeka. [loaTomy mnepen oOpa3oBaHMEM, B TOM YHUCIIE
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npodecCHOHATIBHBIM, CTOMT TNpobiemMa (opMupoBaHHs HHPOPMALMOHHOW KOMIIETEHTHOCTH
crienuanucTa (CmocoOHOCTH WHIMBH/IA PeliaTh yueOHbIe, ObITOBBIC, MPO(ECCHOHATBHBIE 3a/1a4n
C HCIIOJIb30BaHHEM MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI), oOecTieynBaromei
€ro KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

IIpu ocBoenun crnenuanpbHocTedt CIIO rymanuTapHoro mnpoduiis mpohecCHOHATBLHOTO
obpazoBanus yueoHoro npeamera OYI1.06 Maremaruka uzyqaercs Ha 6azoBoM ypoBae OI'OC
CpeaHero o0mero 0opa3oBaHusl.

OTO BBIpAXAETCS B COJEPKAHMM OOyYeHHs, KOJMYECTBE YacoB, BBIIEIAEMBIX Ha
U3y4EHHE OTJICIbHBIX TEM IPOTPaMMBI, TTyOMHY UX OCBOSHHSI CTYJICHTaMH, 00beMe U XapaKTepe
IPAaKTUYECKUX 3aHIATUH, BUJaX BHEAYAUTOPHONW CaMOCTOSTENIbHOW PabOThl CTYAECHTOB.

VYuebublil npenmer MaTemaTuka u nH(GOpPMATHKA BKIIOYAET CIESAYIOIINE Pa3/IeIib:

* «MHpopManmoHHas 1eATENbHOCTh YEI0BEKa

* «Cpencra nHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U

* «Texnonoruu coznanus u npeodpa3oBaHus HH(POPMALIUOHHBIX O0BEKTOBY

* «TenekoMMyHHKAIIMOHHBIE TEXHOJIOTUN»

* «Pa3BuTHe nouarus o yucne. Kopuu, crenenu u gorapugmsl»;

* «lIpsAmble M MIOCKOCTH B INpocTpaHcTBe. KoopauHaTel M BEKTOPbI. MHOIOrpaHHUKHU U
KpYIJIbIE TEJIA;

* «KombOunaropuka. D1€eMeHThl TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTUKI,;

*  «OcHoBbI TpuroHoMeTpuu. @yHKIKU U rpaduKu. YpaBHEHUS U HEPABEHCTBAY;

* «Hayana MmaTeMaTH4YeCKOT0 aHATU3a».

N3yuenune ydeOHOro mnpenmera Maremaruka M HMHpOpMaTHKa Ha 0a30BOM YpOBHE
IpeaycMaTpruBaeT OCBOCHHE YYeOHOTO Marepuana BCeMH OOydJaroIIMMUCS, KOTJa B OCHOBHOM
mKoje o0o0IaeTcss M CUCTeMaTH3UpyeTcs YdeOHbI MaTepual B IENAX KOMIIEKCHOTO
IPOJIBIKEHHS CTYACHTOB B JalibHeHIe yueOHoi nesrenpHocTH. Oco60e BHUMaHUE MPH ATOM
yIeNAeTCs U3yYEHHUIO NMPaKTUKO-OPUEHTHPOBAHHOIO y4eOHOro MaTepualla, ClloCOOCTBYIOIIErO
(GOpMUPOBAHHIO Yy CTYJIEHTOB OOIIEH KOMIIETEHTHOCTH, TIOTOBHOCTH K KOMILJIEKCHOMY
UCIIOJIb30BaHUI0 MHCTPYMEHTOB UH()OPMAIIMIOHHOM 1€ TEIbHOCTH.

OcBoenne yueOHOTO ipeameTa MHpopMaTHKa, yIuTHIBArOIICH crieln(UKy OCBAaUBAEMBIX
npodeccuit CIIO u cnenuansHocteit CIIO, npennonaraer yriyOieHHOE U3Y4YE€HUE OTIEIbHBIX
TE€M, aKTUBHOE HCIOJIb30BaHKUE paznnuHbix cpencts MKT, yBennueHne npakTUYECKUX 3aHATHH,
pa3INYHBIX BHUJOB CaMOCTOSITEIbHON pabOThl, HANpaBIEHHBIX HA MOATOTOBKY OOydYaOLIMXCS K
npodeCCHOHAIBHOMN AEeSTENBHOCTH ¢ uctonb3oBanueMm UKT.

ITpu opranuzanuy NpakTUYECKUX 3aHATHHA U BHEAYTUTOPHOI caMOCTOSTENbHONH pabOThI
HEOOXOJUMO aKIIEHTHPOBATh BHMMAaHHE OOy4YalOIIMXCsl Ha MOUCKEe MH(pOpMalMu B CPEICTBaX
maccMmenua, HHtepHere, B y4yeOHOH M cHENUATbHOW JHMTEpaType C COOTBETCTBYIOIUM
oQOpMIICHHEM M TMPEACTAaBICHUEM pPE3yJbTaTOB. IJTO CIOCOOCTBYET (OPMUPOBAHUIO Y
CTYACHTOB YMEHUH CaMOCTOSTEIbHO M W30MpATEIbHO MPUMEHSTh pPa3IMYHbIE MPOTrpPaMMHbIE
cpeactBa UKT, a Takxke gomnosnHuTenbHOE 1uppoBoe o0opynoBaHue (IpUHTEPHI, Tpaduyeckue
IUTAaHIIEThl, IM(POBBIE KaMmepbl, CKaHEpbl M Jp.), MOJIb30BAThCS KOMIUIEKCHBIMH CIIOCOOaMHU
00paboTKH U MpeaocTaBiIeHUs HHPOPMAIIIH.

OCHOBHBIM BH/IOM 3aHATHH 10 Yy4yeOHOMY MIpEAMETY SBISIOTCA TEOPEeTHYECKUE M
npaktudeckue 3aHsatus. Llenb Teoperndeckux 3aHATUN — AaTh Marepuan uid (GOpMHUpPOBaHUS Y
CTY/IEHTOB OOBEKTHBHOI'O M IIEJIOCTHOT'O Mpe/cTaBleH s 00 MH)OPMAIIMOHHOM O0ILIECTBE, MECTE B
HEeM YeJIOBeKa, YMEHHME BBIOMpaTh TPaMOTHOE MOBEJCHHE NMPH UCIOJIb30BAaHUH Pa3HOOOPA3HBIX
CpeacTB HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHUH Kak B MNpodeccHOHAIbHON
NeSITeIbHOCTH, TaK U B OBITY, C(HOPMHPOBAHHOCTb NPEACTABICHUNH O MaTeMaTUKE Kak
YHHMBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUS SBICHMH M IPOLIECCOB, HUIEAX U
METOJIaX MaTeMaTUKH; Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOIO BOOOpaKEHUS,
QITOPUTMUYECKON KYyJIbTYPbl, KPUTHYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOJUMOM s
Oynymei  mpoecCHOHAIBHOW  ACSITENBHOCTH, I TPOJOJDKEHHUS  oOpa3oBaHHMs U
camMo00pa3oBaHusl; OBJaJCHUE MAaTeMaTHYECKHUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOIUMBIMU B
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NIOBCETHCBHOM JKM3HM, JUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHMIUIAH |
JUCLHUIUIMH TPO(ECCHOHANBHOTO LUKJIA, JIs TOJXydeHHs o0pa3oBaHHMs B O0JIacTsIX, HE
TpeOyIomuUX yriayOIeHHOM MaTeMaTH4ecKol MOATOTOBKH. [IpakTiHyecKkue 3aHATHS pacCUMTaHbl HA
Oornee TIyOOKOE M3Yy4EHHUE CTyACHTaMHU MPOOJIEMHBIX BONpPOcOB ydeOHoro mpeamera OVIL.06
Marematnka, KOTOpbIe paCCMaTpPUBAIOTCS B JIEKIMAX. V3ydeHne TeM mpoOIeMHOro coaep KaHus
SBISIETCSL  YCJIIOBHEM Pa3BUTUS Yy OOYYalOIIMXCA KPUTHYECKOTO  MBIIUICHHS, YMEHUS
apryMEHTHPOBaTh CBOKO MO3MIMIO. [IpakTHYeCKUe 3aHATHS MOTYT MPOXOAUTh, B TOM 4YHUCIE, B
BUJIC CEMHMHApOB M JWCKYCCH, OCHOBBIBATHCS Ha BBICTYIUICHUSIX CTYIACHTOB Ha YpPOKE C
JOKJIagaMu, U T.1. KOHTpOJb 3HaHWN OCYIIECTBISCTCS B BHJE MPOBEICHUS YCTHBIX OIPOCOB,
CEMUHAPCKUX 3aHATHH M MHCHMEHHBIX KOHTPOJIBHBIX pabOT, KOTOpBIE MOTYT 3aKJIIOYaThCs B
BBINIOJIHCHUH YYAIIMMHCS TICBMEHHBIX OTBETOB Ha BONPOCHI M3 CIUCKA NPHMEPHBIX BOIPOCOB
KOHTPOJIBHBIX paboT, a Takke B ()OpME MUCBMEHHOTO TECTHPOBAHUS, OPraHM30BaHHOTO, B TOM
YHCIIe, C UCTIOIb30BaHUEM IU(POBBIX 00Pa30BaTEIBHBIX PECYPCOB C YAATEHHBIM JIOCTYIIOM.

N3yyenune obmieoOpa3oBaTenbHOi yaeOHOro mpeamera «Marematuka U HHOOPMATHKA
3aBepIIacTCs MOIBEACHUEM UTOTOB B (hopMe sK3aMeHa.

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHOil padoThl

Buj yueOHoii padoThl Oobvem uacos

MaxkcumanbHas yyeOHas Harpy3ka (Bcero) 94
Oo0s13aTesibHAS ayAUTOPHAsI y4eOHAsl HATPY3Ka (Bcero) 36

B TOM YHCIIE:

Teopernueckue 3aHATHS 17
[IpakTuueckue 3aHATHS (CEMUHAPBI, TUCKYCCUH, 00CYXKJIEHUE JOKJIAJIOB, 16
coob1enue, pabora ¢ yueOHUKOM)

KoHTposibHBIE PaOOTHI 3
CamocTosiTesbHas padora o0yuyarwiierocs (Bcero) 18

HUrtorosas arrecrauus B popme 3k3aMeHa -2 cemMecTp
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2. TeMaTuyeckuii niaH u coaep:kanue yueonoro npeamera OYIL.06_ MartemaTuka

HaumenoBanue pa3aesioB 1 TEM

Conepma}me yqeﬁnoro marepuaJia, naﬁopaTopHLIe paGOTbI U NMPAKTHYIECCKHUE :
CaMOCTOATC/IbHAA pa60Ta oﬁyqamumxcs;

1

2

Paznea 1. UndopmanmoHHas 1esITeIbHOCTh YeJ0BeKa

Tema 1.1. Ponb nH(pOpMaLMOHHOM
JEATEIIPHOCTH B COBPEMEHHOM OOIIIECTBE.
Oranbl pa3BUTHA HHPOPMAITMOHHOTO
obmecta u UT

Coodeporcanue yuebno2o mamepuaia:

Beenenne. Poxp mHQpOpMAIMOHHON NEATENFHOCTH B COBPEMEHHOM OOIIECTBE, €T0 K
COLMANIBHON, KYJIBTYPHOH, OOpa3zoBaTenbHO cdepax. 3HadeHHE WHPOPMATHKH T
cnenuanbHocTeit CI1IO. OcHOBHBIE 3Tambl pa3BUTHS MHPOPMAIIMOHHOTO 0o0mIecTBa. T
TEXHHUYECKHX CPEACTB M HH(OPMALMOHHBIX pecypcoB. VH(opmannoHHBIE pecypc
Ob6pa3oBarensHble MHQOPMAIOHHBIE pecypchl. [IpaBOBBIE HOPMBI, OTHOCSIIHECT K
NIPaBOHApYIMIEHUsI B HMHPOPMALMOHHOW cdepe, Mepbl HX MNPEeoyHNpPeKICHU.
MIPaBUTENLCTBO. JIneH3noHHOe nporpaMmuoe obecrieuenre. [lopran rocy1apcTBeHHBIX

CamocrosiTenbHast padora:

3HaKOMCTBO ¢ mporpamMMmHbiMu mnpoaykramu MSOffice. 3HakomcTBO C©
3HAKOMCTBO C pasHBIMM BHJaMu Hporpamm (OecruiaTHble,

JINIICH3UOHHBIE)

MOPTAJIO]
YCIIOBH(

Tema 1.2. [Toaxoapl K HOHITHIO UHHOPMALIIH
u ee usMepenuto. [IpuHIMOBI 00pabOTKH
uapopmanun. KommnbprotepHbie MoenH

Cooepoicanue yuebnoeo mamepuana:

[Moaxoapl K MOHATHIO U M3MepeHuto uHdopmannu. MHPOpMaMOHHBIE 0OBEKTHI Pas
YHUBEPCAIBHOCTh  JTUCKpeTHOro (muppoBoro) mpencrapieHus uHpopmaruu. [
nHGOPMALUK B IBOUYHOH cHcTeMe cuucieHus. JuckperHoe (LudpoBoe) MpeicTaBlicH
rpaduyeckoid, 3ByKoBoil HHGOpMauuK ¥ BuneonHpopManui. OCHOBHBIE HH()OPMAIUOH
U UX peann3anys ¢ HOMOIIBbI0 KOMIBIOTEPOB: 00paboTKa, XpaHeHHe, IIONCK U Iepenada
[MpuHNHIBEL 06pabOTKH MHPOPMAIUK MPH MOMOIIM KOMIBIOTEpa. ApUdMeTHYecKue
OCHOBBI Pa0OTHI KOMITBIOTEpA. AJITOPUTMBI M CIIOCOOBI UX ONHCaHus. [IporpaMMHBIiA 1p!
KoMIbloTepa. [IpuMepbl KOMIIBIOTEPHBIX MOJIeIel pa3InYHBIX MPOLIECCOB.

IIpakTnyeckas padora:

KonupoBanue TekcTOBOW, rpaduyeckoi, 4uciaoBod uHpopmaimu. Pabora ¢ Qaiinos
[Mouck nH}poOpMaNUH C UCTIONB30BAaHHEM KOMITbIOTEpa. XpaHEHUE Pa3IMYHBIX BUJIOB UF
IU(POBBIX HOCHTEISIX.

Co3nanue KOMIbIOTEpHBIX Moaeneil. Coznanue MHGOPMAIMOHHOW MOJENH CTPYKT)
3aBejieHHs (YpOBeHb 00pa3oBaHMs, CHELUAIBLHOCTH, npodeccuu, GopMbl 00yUeHHS, T
CTYACHTOB).

CamocrosTeabHas padora:
Coobuienne 1o reme «CrucTeMbl cuucieHus», «Buapl v cBoiicTBa HHPOPMALUY

Tema 1.3. OcHoBHbIe HH(OPMAIIOHHEIE
HpPOLECChl M MX peanu3ands ¢ MOMOIIBIO
KOMIIBIOTEpa

Cooepoicanue yuebnoco mamepuana:

XpaHeHne WHOOPMALMOHHBIX OOBEKTOB pAa3IMYHBIX BHIOB HAa pasHBIX HHU(POBEI
OmnpeneneHne 00BEMOB pa3iM4HBIX HocuTened uHpopmammu. Paiin Kak eauHE
nHpOpMAUK Ha KOMITbIOTepe. ATpuOyTHl (aiima m ero oO0beM. Yder 00BeMOB (e
XpaHeHUH, repenade. 3amuch MHOOPMAIMU Ha KOMIIAKT-JAMCKHA PasJIMYHBIX BHJOB.
HHOOPMALIMK HA KOMIIAKT-AUCKE C MHTEPAKTHBHBIM MEHIO.

[pakTnuyeckas padora:

Onpenencare 00BEMOB  pa3NUYHBIX  HOocHTeneld  WHpopmanuu. DopmaTHUpOB
Hedbparmenrtanus nucka. OmpeneneHue Buaa ¢aiia Mo ero paclumpeHuto. Y4eT oo
MIPH X XpaHEHUH, epeade. 3amuch HHHOPMAIMU Ha KOMITAKT-IMCKH PA3INIHBIX BHJIO

CamocrosiTesbHasi padora:
Coo0uienue 1o reme «Bupl 1 cBoiicTBa cucteM XpaHeHus HHbopMaimny, «[Iporpamme
KOMIIaKT-IHCKOBY

Tema 1.4. VYmnpapneHHe  TpPOIECCAMH.
IIpencraBnenne 00  aBTOMAaTHYECKUX H
ABTOMATU3UPOBAHHBIX CUCTEMAX YIIPABJICHUA

Cooepoicanue yuebnoco mamepuana:

VYmpasnenue npomeccamu. [IpencraBieHne o0 aBTOMAaTHUYECKUX W aBTOMAaTH3WPOBaHI
VIpaBleHUSI B COIMAIBHO-DKOHOMUYECKOU cdepe nestenbHOCTH. ACY pasimmyHOrC
MIPUMEPHI UX UCIOIB30BaHMA. JleMOHCTpanus NCTIOIb30BaHUs Pa3NTUIHbIX BUIOB ACY |
COLMATbHO-3KOHOMHYECKOH cepe JesiTeNbHOCTH.

CamocrosiTenbHast padora:
Coo01ieHne 1o teMe «ABTOMaTH3alUs B 9KOHOMHKE»

Pazgen 2. CpeacrBa HHGOPMAaNMOHHBIX H KOMMYHMKAIIMOHHBIX TEXHOJIOTHIi

Tema 2.1. Apxurektypa xomnbtotepa. | Codepoicanue yuebnozo mamepuana:
Bremnue yCTpOHCTBa. [Iporpammuoe | Apxutektypa KoMIbloTepoB. (OCHOBHBIE  XapaKTEPUCTHKH  KOMIIBIOTEPOB. |
obecreueHue KOMITBIOTEPOB. MHoOroo0pasue BHENIHUX YCTPOMCTB, TOJAKIIOYAEMBIX K KOMIIBI
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IIporpaMMHOro olecrieueHns: KOoMIbloTepoB. OmnepaunoHHas cucrema. I 'paduueckr
nosb3oBarens. [Ipumeps! MCTONB30BaHMS BHEIIHUX YCTPOWCTB, MOAKIIOYAEMBIX K K
y4aeOHBIX memsx. [IporpamMmHOoe oOecriedeHre BHEIIHWX YCTPOWCTB. I[lomgkiroder
YCTPOMCTB K KOMIBIOTEPY M HMX HacTpoika. [Ipumepbl KOMIUIEKTAMU KOMIIBIOTEPH
MecTa B COOTBETCTBHM C LEISIMH €r0 HCHONB30BaHUS JUIA  PA3IHIHBIX
PO eCCHOHAIBHOHN JESITEIPHOCTH.

IpakTuyeckas padora:

[Moaxmouenne npuHTepa/MDY, KOJIOHOK, KJIABHUATYPHI, MaHHUIIYJISATOPOB «MBIIIbY, ¢
KOMIBIOTEpPY, NOWUCK uHpopMmammu 1o mnpuHnunam Jx.pon Heiimana. |
KOMITBIOTEPHOTO oOecredeHus ycTpoiicTBaMu W crenuainsupoBaHHbM 10 paboue
UCIIONb30BaHUA B mpodeccroHanbHON aearenbHocTd (APM). DkcmtyaranuoHHBIE
KOMIIBIOTEpHOMY pabouemy wmecTy. [IpodunakTudeckne M aHTUBHUPYCHBIE MEpO
KOMITBIOTEPHOTO pabO4yero Mecra B COOTBETCTBHM C €ro KOMIUICKTalMEeH Ui mpod
JIeSITeIbHOCTH.

CamocTosiTe1bHast padora:
Coobmenne 1m0 TeMe «APXHUTEKTypa KOMIIBIOTEPay,
obecrnieueHne, «OnepaiOHHbIE CUCTEMBI)

«[Tokonenuss DOBMpy», «

Tema 2.2. JlokanbHasi ceTb U paboTa B HEl.
OneparuoHHas cucreMa

Coodeporcanue yuedbno2o mamepuana:

OObeMHCHHE KOMITBIOTEPOB B JIOKAIBHYIO ceTh. OpraHu3anusi paboTHI MOJIb30BaTECH
KOMIBIOTEPHBIX CeTsX. Pa3rpaHWdeHue TpaB JOCTyIa B CETH, OOIIee TUCKOBOE IIp
JIOKJIbHOU CETH.

IIpakTHyeckas padora:
Co3nanue 1 IepenMeHOBBIBaHUE NAIOK, CO3/[aHue (aiiia B narke, Nouck (aiisia mo JIok:
Paborta B cpefie oneparimoHHo# cucteMsl. ['padudeckuii nHTEpdEiic.

CamocrosTenbHas paboTa:
[IpuMeHeHMe TOTYyYCHHBIX 3HAHUH Ha MpakTHKe: co3ganue nanku «MHapopmaTrka 2021
¢aitma ®U.doc, Moit pabounii cron Ha KomnbioTepe. OprTeXHUKA U CIICIHATEHOCTb.

Tema 2.3. ammra HHPOPMAIIH.
ApxusupoBanne. KoMnpoTepHBIE BUPYCH U
AHTHBHPYCHBIE TIPOTPAMMBI

Cooeporcanue yuedHo2o mamepuana:
3amura MHGOpMALUM, aHTHBUpYCHas 3ammra. ApxuB uHpopmaruu. Co3maHue ap:
V3BneyeHne MJaHHBIX M3 apxuBa. be3omacHOCTh, TUTHEHA, SPrOHOMHKA, PeECypC
OKCIUTyaTallMOHHbIE TPeOOBaHMA K KOMIBIOTEPHOMY pabodemy Mecty. Ilpod
MEpOIPHUATHSL IJIsl KOMITBIOTEPHOr0 pabo4yero Mecrta B COOTBETCTBUHM C €0 KOMILI
IpoQeCCHOHANBHOMN NEeSITENbHOCTH.

IIpakTHyeckas padora:
Co3naHue M paclakoBKa apXvBa JaHHBIX, YCTAHOBKa OECIUIATHOIO aHTUBHPYCHOTO I
apXuBa JAHHBIX C MMapOJICM. W3Bneuenue JaHHBIX U3 apXUBa C MapoJICM.

CamocrosiTe1bHast padora:
Coobmienne «Buasl aHTHBHPYCHBIX IPOTpaMM», YCTaHOBKa aHTHBHpycHoro IIO 1
CoctaBuTh KOHCHIEKT: COBpEMEHHbIE aHTHBHPYCHBIE IPOTPAMMBI

Pa3nen 3. TexHosorum co3iaHusi 4 npeodpa3oBaHusi HHGOPMALMOHHBIX 00bEKTOB

Tema 3.1. BO3MOXHOCTH  HACTOJILHOI
U3/IaTeNbCKOI CHUCTEMBI: CO3/[aHUE M BEPCTKA
TEKCTa

Cooepoicanue yuebnoeo mamepuana:

IMonsarrne 00 WMHPOPMANMOHHBIX CHCTEMaX M aBTOMATH3alUUH WH(OPMAIMOHHEL
B03MOXHOCTH HACTOJIBHBIX HM3JATENIbCKUX CHCTEM: CO3JIaHWE, OPTraHW3alys U OCHOE
npeoOpa3oBaHus (BEpCTKU) TeKcTa. Vcmonp30BaHUE CHCTEM MPOBepKu opdorpaduu v
CozzaHne KOMIIBIOTEPHBIX IyONMKalWi Ha OCHOBE HCIOJB30BaHHS TOTOBBIX III
BBINIOJIHEHHS Y4eOHBIX 3anaHuii). [IporpaMMblI-liepeBOJUYMKH. BO3MOXHOCTH CHCTEM [
TEKCTOB. [ HIIepTEeKCTOBOE Mpe/icTaBlIeHHe HHOpMaLHH.

IpakTnyeckas padora:

Habop TekcTa mojx AWKTOBKY, pelIaKTUPOBAaHME TEKCTa, 3aJaHHE CBOWCTB CHMBOJIA (1
HauepTaHue), 3a/laHue CBOWCTB ab3ama (BBIpaBHUBAHHE, OTCTYI | CTPOKH, MEXCTPOUH
BCTaBKa M MOJIHCH N300paKeHHS

CamocrositesbHas padora:

IMonck wundpopmanuu B uHTepHeTe M co3nanue crnucka «HOOmmsaper 2021 roma (
WCIIOJTHUTEIN)», TTOJrOTOBKa JOKIAAa PO OJHOTO M3 I00WIIpOB, OTIpaBka (GaiioB Ha
o4ty

Tema 3.2. BO03MOXHOCTH 3JEKTPOHHBIX
TadJIuII. MaremaTuueckas 00paboTka
YHCIIOBBIX TaHHBIX, rpadudueckas oOpaboTka

TaOJIHI]

Coodepoicanue yuebnoco mamepuana:

Bo3MoxHOCTH AMHAMHYECKHX (IMEKTPOHHBIX) Tabmmil. MaremaTtndeckas o0paboT
JNaHHbIX. Mcronp30BaHHE Pa3IMYHBIX BO3MOXKHOCTEH JWHAMHUYECKHX (DJIEKTPOHHBIX
BBINOJIHEHHS y4eOHbIX 3anaHuil. CpencTBa rpaMyeckoro MpeaCTaBICHUS! CTaTUCTHY
(nemoBast rpaduka). IlpexcraBieHue pe3ynbTaToOB BBIIOJHEHUS PACUCTHBIX 3ajiat
JIeTIOBOH rpauKH.

IIpakTnyeckas padora:
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Pemenne 3agad mo kypcy MareMaTHKU 7-9 KiaccoB (HaxokIeHHE KOIMYECTBa KOpHE:
YpaBHEHHS, HAXOXXACHHE KOpPHEH KBaJpaTHOTO YPaBHEHHS, HaXOXKICHHE IUIOMIAIU
00BEMOB TEJ BpAIlCHUsI), MOCTPOCHUE rpadKa KBAJAPATUYHON M APOOHO-PAIUOHAIIE]
pelIeHne YJKOHOMHYECKHX 33124

CamocTosiTe1bHast padoTra:
Coobmenne mo TeMe «OBONIOMUSA JIIEKTPOHHBIX TaOmum», «JlemoBas rpadux
SKOHOMHYECKHX 3ajau (IJIaHMPOBAHUE MTOE3/IKH, HEeJIeNIbHbIA pacxo U T.1.)

KonTponbnas pabdora

Tema 3.3. ba3el JaHHBIX UM CHCTEMBI
yrpaBieHus 0a3aMu TaHHBIX

Cooeporcanue yuedbno2o mamepuana:

IpencraBnenue o6 opraHu3anuy 0a3 JaHHBIX M CHUCTEMax yIpaBlieHUs MMH. CTPyKT
CHCTEMa3alpocoB Ha MpuUMepax 0a3 JaHHBIX Pa3IMYHOIO Ha3HAYCHHUS: IOPUANYCECKUX, O
COILMANBHBIX, KaJpOBBIX W Jp. lcroip3oBaHWE CHUCTEMBI yHpaBiieHHs Oazamu
BBITIOJIHEHHS YYeOHBIX 3aJaHUi M3 Pa3IMYHBIX IIPEIMETHBIX oOnacteil. @opMHpoBaHHe
paboTel B cetrn MHTEpHET C AMEKTPOHHBIMH KaTaloraMu OHMOIMOTEK, My3eeB, KHUTOM
B paMKax Y4eOHBIX 3aJaHUil W3 Ppa3NUYHBIX INPEIMETHBIX 00JacTell. DJIEKTPOHHE
WHPOPMAMOHHBIX U 00pa30BaTENBHBIX PECYPCOB, 00pa30BaTeNbHBIE CIICIHATN3UPOBAH
Opraamsanus 0a3 DaHHBIX. 3amofHEHHE MoJiell 0a3 maHHBIX. BO3MOXHOCTH CHCTE!
6azamu gaHHbIX. POpMHUpOBaHKE 3aIPOCOB JJIsl IOUCKA U COPTHPOBKH HH(popManuu B Oc

IIpakTHyeckas padora:
Cosnanue uepapxuueckoit/cereBoii b/l «YueOHOe 3aBeficHUEY, co3anne Ta0nuaHoi b/

CamocrositesbHas padora:
Coobmenne no teme «lIpumenenne 6a3 qaHHBIX», «CHCTEMBI yHpaBiieHHs 0a3aMy JaHH

Tema 3.4. KommprorepHas rpaduka

Cooeporcanue yuedHo2o mamepuana:

[pencrasnenue rpadudeckoil HHGOPMALMK B KOMIIBIOTEPE, KOMIBIOTEPHAs TpaguE
BEKTOpHas U (pakTaibHas rpaduka, NHKCENb, MUKCEIU3AIHs, pa3peliecHue H300paxKer
pa3mMep, BETOBask MOJIeNb, Oe30MacHas NaauTpa, rpad MIecKie IPUMHUTUBBI, KpuBas E
3aMKHYTOI'0 KOHTypa TIpaJME€HTOM, TEKCTYpOH W KapToW, KaJpHpoBaHHE H300paxe
KOHTYypa, padoTa co CJIOsIMH, PpaKTaJIbHbIH TPEYroJbHUK U cHexHHKa Koxa.

IIpakTHuyeckas padora:
IMouck B wHTEepHeTe W300pakeHne Mo Teme «HOBBI TOI», Cco3maHme
oTkpsITKH/puriamenus B peaakrope GIMP/Adobe Photoshop

CamocrosiTeibHas padoTa:
JlopaboTka HOBOTO/IHEH OTKPBITKK/TPUTIIAIICHHS

Tema 3.5. Pemaktop mnpeseHTarmii u
MyJIETUMEIUIHAS cpefa

Cooepoicanue yuebnoeo mamepuana:

IIpencraBneHre O  MPOrpaMMHBIX — Cpelax  KOMIBIOTEPHOH  rpaduku,  mpe3
MyJbTUMEIUHHBIX cpenax. Co3manue U peJakTHPOBaHUE IPaUICSCKUX U MYJIbTUMEINIE
OdopmiieHre dNMeKTPOHHBIX MyOnuKaiuii. CpeacTBa KOMIBIOTEPHBIX MPE3CHTAIMN IS
yueOHBIX 3aJaHUii W3 Pa3IMYHBIX MPEIMETHBIX obmnacteil. Mcrnonb3oBaHue mpe3
0bopymoBaHus. 3HAKOMCTBO C 93JICGKTPOHHBIMH T'HIIEPTEKCTOBBIMH KHUTAMH, 3
yueOHUKAMU U JKypPHAIAMH.

IpakTnyeckas padora:

[Mouck B nHTEpHETE MHPOPMALHH 10 TeMe «My3en
Opanmmn/Typuun/Utamuw/Iepmannn/Poccnn/Hopsernn/Bennkobpuranum. . .»,
CO3aHHe MPE3CHTAMU Ha JAHHYIO TEMY

CamocrosiTesibHasi padora:
JlopaboTka npe3eHTanuu

Tema 3.6. HotHblil pegakTop

Coodeporcanue yuedHo2o mamepuana:

Wneonornst pasauyHBIX pPEAAKTOPOB. BO3MOMKHOCTHM COBpPEMEHHBIX IIPOrPaMM HOTH
BepcTKH. PasniuHble BBl HaOOpa HOTHOTO MaTepHaia (MomaroBelii HAOOp, OBICTPHIN
HOT B peanbHOM BpeMmeHn). OOpaboTka HaOpaHHOTO Marepuana (IoOaBICHHE H Y.
KOIMPOBaHWE, MHOrOrojiocue). PaccraHoBKa apTHKYJSIMOHHBIX OOO3HAYCHWH, MM
MOJICTPOYHOTO TEeKCTa. [ pynmupoBKa HOT M MEXCTPOUHBIE TPYMIBI, Tpemoio. Habop
HapTUTYphl U IEpPKOBHOW My3BIKHM. BepcTka HOTHOTO Marepuana (HacTpoiika pacct
HOTOHOCIIAMH ¥ CHUCTEMAaMH, IOTIOJHUTEIbHBIE HOTOHOCIIHI M 0Ssia). BBOJ M pacmo3H:
cKaHepa, ncnoip3oBanue rpaguku. [legats no maptuam. [Iporpammer Finale, Sibelius, N

CamocTtosTenpHast paboTa:
Habop HoTHOTO IpuMepa (conbdemxno, DTM, My3bIKanbHas INTEpaTypa)

Pa3nea 4. TejekKOMMYHUKAIIMOHHBIE TEXHOJOTHH

Tewma 4.1. Pazutne cetn Untepuer. [lowuck n
nepenavya nHGoOpMaIuu

Coodepoicanue yuebnoco mamepuana:

PasButne cetu WutepHer. Ilporokonel cetu Wuteprer. IlpencraBiaenus o Te
IIPOrpaMMHBIX CPEACTBAX TEIEKOMMYHHKAIIMOHHBIX TEXHOJOIHH. IHTEpHET-TeXHOIOTY
CKOPOCTHBIE XapaKTEpPUCTHKU IOAKIIOUCHHMs, npoBaiinep. bpaysep. [Ipumepsl paboTs
MarazuHoM, HuHTepHeT-CMU, HHTEpHET-TYypareHTCTBOM, HMHTEPHET-OMOINOTEKOH 1
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nH}pOpMaInK ¢ UCIOIB30BaHUEM KOMIIbIoTepa. [IporpaMMHBIE TOUCKOBBIE CEPBHCHI. V]
KITIOYEBBIX cJoB, (pa3 mis noucka wHDopmanmu. KomOuHanmm ycinoBus moucka. Il
nHpOpPMAIMM HAa TOCYJApCTBEHHBIX OOpa3oBaTeIbHBIX MHOpTaidax. IlOMCKOBE
OcymecTBineHne ToOWCKa HH(popManmuu win HHOOPMAIMOHHOTO O0OBEKTa B TEKCT
CTpyKTypax, 0a3ax maHHbIX, cetn MHTrepret. Ilepemaua wuHbOpMAIMH MEXIY KC
IIpoBonmHast m OecnpoBomHast cBs3b. MogneMm. EQuHWIBI W3MEpeHHs CKOpPOCTH Iepe;
OnexTpoHHas mouTa U (OPMHUPOBAHUE aPECHON KHUTH.

IpakTuyeckas padora:
[Nowuck B maTepHETE MH(POpMaIn o Teme «BrictaBku Hikaero HoBropomay, cozmanu
nHpopManuel, oTpaska ¢aiiia mo AIEKTPOHHOH mouTe

CamocrosiTesibHas padora:
INouck nHpOpMaNUK MO TeMe «IICKTPOHHBIC PECYPCHI IUTS  CTYICHTOB-
JUPUKEPOB/TAaHIIOPOB/BOKAIUCTOR. ..», C co3laHueM (aiiia ¢ uHbopMaIueil U THIICPCCH

Tema 4.2. Bo3moxsoctu cereBoro IIO:
3JIEKTPOHHAS MT0YTa, BUACOKOH(PEPEHITHH

Coodeporcanue yuedbno2o mamepuana:

Bo03MOXHOCTH CETEeBOr0 MPOrpaMMHOTO OOECIieueHUsl Uil OpraHU3alUM JIMYHOH W
JICATEIbHOCTH B TJIOOAJBHBIX W JIOKAIBHBIX KOMITBIOTEPHBIX CETAX: JJICKTPOHHAS
BuneoKoH(pepeHMs, HHTepHEeT-TeneonHus. I[IpuMepsl ceTeBBIX HH()OPMAMOHHBIX
Pa3IMYHBIX HANpaBICHUH IPO(ECCHOHANBHON AEATEIbHOCTH (COIMANBHBIE CETH, HE
IUCTAHIIMOHHOE OOy4eHHE W TECTHPOBaHHE, CeTeBble KOH(pepeHIH u  (opy
Hcnonp3oBaHWe TECTHPYIOIIMX CHCTEM B  Yy4eOHOM OEATEIBHOCTH B  JIOK:
pogecCHOHANIBHOI 00pa3oBatenbHOM opranuzaun CII10.

IpakTnyeckas padora:
[Nowuck B naTepHETE MHPOpManuH 1o TeMe «Moé x000m», coznanue daiina ¢ nHpopMaIl
(aiina Mo 3MEKTPOHHON OYTE

CamocrosiTesbHas padora:
IMouck nuapopmanuu no reme «Co3ganue canTay

Tema 4.3. Metoabl U CpelcTBa CO3JaHUS U
COIIPOBOKJEHUS caiTa

Cooepoicanue yuebnoeo mamepuana:

Meronbl ¥ CpeacTBa CO3LAHMS U CONPOBOXKACHUSA caiitTa. MeTombl U CpelCTBa
COIPOBOKACHMSI HOBOCTHOM JICHTBI, CaliTa 3JIEKTPOHHOIO JKypHaja UM UHTEPHET-Ta3€eT!
paszena caiita 00pa3oBaTeIbHON OpraHU3aluy).

CamocrosTenbHas padboTa:
[Nonck napopMannu o Teme «Co3gaHue caiTay

KounrposabHas pabdora

Hroro no pasaenam 1-4 6j0ka «MHPOPMATHKA»: AyIMTOPHbIE 3aHATHS

Hroro no pasgenam 1-4 0/10ka «<MuH(POPMATHKA»: CAMOCTOSITEIbHAA padoTa

Pasnea 5. Beenenue. Pazsutue nousitus o yuciae. Kopuu, crenenu u jorapugpmsl

Tema 5.1. MaTtemaruka B Hayke, TexHuke, T
U TpaKkTU4ecKoi npestempHOCTH. Llempie u
panMoHanmbHBIC — Ymcia.  J{eHCTBHUTENBHBIC
qypcIa. [pubmmxeHHbIC BBIYUCIICHUS.
Kommnekcupie uncna. Crenenu. Kopenp n-
HOH CTEIICHU

Coodeporcanue yuedbHo2o mamepuana:

BBenmenne. MatemaTnka B HayKe, TEXHHKE, OSKOHOMHKE, WH(QOPMANMOHHBIX Te
MIPaKTHIECKOH AesTensHOCTH. Llenmy u 3a1aun H3y9eHUs] MaTeMaTHKH TP OCBOCHUH TIP!
u cneuuanbHocteil CIIO. PasButue mnonAtus o uyucne. llenble u  panuoHar
HeiictButenpHple uyucna. [edictBusa ¢ HuMmH. [IpubmmkeHHBIe BhrYucieHus. Komre
Kopun u crenenu. KopHu HaTypanbHOM CTENEHM U3 YMCIa M HUX CBOMCTBA.
palMoHaNbHBIMU TIOKa3aTensiMU, UX cBoWcTBA. CTENeHW C JeHCTBUTEIbHBIMH 1
CBoliCcTBa CTENEHHU C JEHCTBUTENLHBIM ITOKA3aTEIEM.

IIpakTHyeckas padora:
Briuncnenue 3HaueHH BbIpaKEHUN, COIEPKAIUTUX KOPHH U CTETICHU

CamocrosiTenbHast padora:

CooOmenue mo teMe «HatypansHbie yncnay, «JledcTBUTENbHBIE Yncay, «PalnoHalbHE
«KommekcHbie ynucia». Berauciienne u cpaBHeHUE KOpHEH. BhIMOTHEHNE pacyeToB ¢ pe
HaxosxzaeHue 3HaueHu cTeneHel ¢ palMoHaabHbIMU NOoKa3aTesssMu. CpaBHEHUE CTEIEH

Tema 5.2. JlorapupMel W WX CBOWCTBA.
[IpeobpazoBanue JorapuGMUUECKUX
BBIpOXEHUH. VppannoHanbHble ypaBHEHHUS U
HepaBeHCTBA

Coodeporcanue yuedbHo2o mamepuana:

Jlorapudm. Jlorapudm uncna. OcHOBHOE JIOTapUPMUIECKOE TOXKIECTBO. JlecaTHIHbIE ¥
norapu¢msl. [IpaBuia neiicteuii ¢ norapudmamu. Ilepexon k HoBoMy ocHoBaHMIO. [1p
anreOpandeckux BblpaxkeHuil. [IpeoOpa3oBaHMe palMOHATIBHBIX, HPPALUOHAIBHBD
MIOKa3aTeNbHBIX M JIOTapU(MHUECKUX BBIPOKECHUH. PemieHne wuppannoHaaIbHBIX
HepaBeHCTB. Pemlenue npukIaaHbIX 3a1a4.

IIpakTnuyeckas padora:
Brraucnenue snorapudmMoB, 3HAYCHWH BBIPOKEHWH, coaepkammx jorapudmel. [Ip
sorapu(MIYECKUX BRIpOKEHUH. Pemenne nppannoHaIbHBIX YPaBHEHUI U HEPABEHCTB

CamocrosiTesibHasi padora:
Coobmenre mo teme «Jlorapubm um ero Buably, «Pamukanb», pemicHHE MPHUMEPOB,
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CTENCHH, PAAMKAJIbI U JIOrapu (MBI, pellIcHUE UPPALMOHAIBHBIX ypaBHEHUH

Tema 5.3. Iloka3arenbHble ypaBHEHUS U
HEepaBeHCTBA

Coodeporcanue yuedHo2o mamepuana:

Pemiennie mokazaTeldbHBIX ypaBHEHUH KM HEPAaBEHCTB. PerieHWe NPUKIAIHBIX 3a]
KBaJpaTHBIX ypaBHEHWH. PemieHne ypaBHEHHI C TOMOINBIO BBIHECCHHS OOIIETrO N
ckoOkn. PaBHOCHIIBHOCTD ypaBHEHHH. PemieHne mpocTedmnx moka3aTelbHBIX Hepasel
OIIPEAEIICHNS HEPABEHCTRA.

IpakTuyeckas padora:
Pemienne nokasarenbHbIX YpaBHEHUI U HEPABEHCTB

CamocTosiTe1bHast padoTra:
Coobmenne mo teme «Matemaruka B p. I'pennny, «Matematnka B [dp. Erunrey, «
Hp. BaBunone», «Matemaruka B Jp.JMIununy, pelieHue N0Ka3aTe/IbHbIX YPaBHEHUN

Tema 5.4. Jlorapudmuyeckue ypaBHCHHUS U
HEPaBCHCTBA

Coodeporcanue yuedbno2o mamepuana:

Pemenne npukiaamHBIX  3amad.  PemieHue  JorapuMUYCCKUX — YpaBHCHHHA |
PaBHOCWIBHOCTE ypaBHeHHH. HeoOX0AMMOCTh TPOBEPKM HAWJICHHBIX MpPU PEIICH
SIBIIIEMOCTh KOpPHEM Jiorapudmudeckoro ypaBHeHus. OO0NacTh ONpENeiCHUs JOTapu(
CHCTEM HEPABEHCTB M KBaJIPATHBIX HCPABCHCTB.

IIpakTHyeckas padora:
Pemenne norapuMudeckux ypaBHeHHH U HEPABEHCTB

CamocrosiTesbHast padora:
CooOmenne mno Teme «Pa3BUTHE IOHATHS O YHCIEY,
CUHCIICHUS», pEIICHUE JOTapH(PMHICCKIX YpaBHEHHUH

«Apabckasi MareMaTHKa

Pasnea 6. Ilpsimble M nJ10cKOCTH B ipocTpancTBe. KoopauHathl 1 BeKTOpbl. MHOTOIPAHHUKH U KPYTIJible TeJa

Tema 6.1 B3anMHOe pacnojio;K€HUE MPSMBIX
n miockocteil. IlapanneabHOCTh NPSAMBIX U
IUIOCKOCTEMN. CeueHusl. Vbl MEXAY
HOPSAMBIMH u IIIOCKOCTSIMH.
IlepneHAUKyYNIAPHOCTD MPSIMBIX U IIJIOCKOCTEN

Coodeporcanue yuedbHo2o mamepuana:

[IpsMBIe ¥ IIIIOCKOCTH B MPOCTPAaHCTBE. B3anMHOE pacnonokeHne IBYX MPSAMBIX B IIPOCT
[TapamnensHocTh npsiMOit U T10cKOCTH. [lapannensHocTh minockoctel. CeueHus.
[epnenaANKyIAPHOCTD NPSMOI U MIOCKOCTH. [lepreHauKyIsAp U HAKJIIOHHASL. YTOJI MEX]
IJIOCKOCTBIO. JIBYrpaHHBIN yroi. Yrona Mexay INIOCKOCTSIMU. [lepneHIuKyIsIpHOCT By
mwiockocteil. ['eomerpuyeckue mpeodpa3oBaHus MPOCTPAHCTBA: TapaNJIeIbHBIN TepeHOC
OTHOCUTENBHO IutockocTH. [lapannensHoe npoekTupoBanue. Ilnonans opTOroHaIbHOH 1
N300pakeHre NpOCTPaHCTBEHHBIX QUTYD.

IIpakTHyeckas padora:

HaxoxneHne mnapajuleibHbIX, I[EPECeKAIONIUXCs M CKPELIMBAIOMIUXCSA MPSIMBIX B
o0beMHBIX (urypax. IlocTpoeHue ceueHus, NPOXOASALIEro Yepe3 3 TOYKH. Peie
WCIIONB30BAaHKEM JIBYIPaHHBIX yIIIoB. Pemenne 3a1a4 Ha reoMeTpuyeckie npeobpasona

CamocrositesbHas padora:
Coobmenne mo teme «['eomerpus EBrummay, «['eomerpus JlobaueBckoro», «I'eomer
[IpuMeHeHre TONyIeHHBIX 3HAHUH Ha TIPAKTHKE

Tema 6.2. KoopauHatbl 1 BEKTOPHI B
npoctpancTBe. CKanspHOE IPON3BEICHHE.
Msuororpanauku. [Tomany noBepxXHOCTH U
00BEMBI TeI

Coodeporcanue yuedbHo2o mamepuana:

Koopaunatet u Bektopbl. [IpsmoyronpHast (IekaproBa) cHCTeMa KOOPAWHAT B
dopmyna paccTOSHUS MEXIy ABYMsI TOUKaMH. Y paBHEHHS Cepbl, INIOCKOCTH H TIPSy
Monyns BekTopa. PaBeHcTBO BekTOpOB. ClOKEHHE BEKTOPOB. YMHOMKEHHE BEKTO]
PasnoxeHne BEKTOpa MO HAIPABICHUSAM. YTOJ MEXIy ABYMS BekTopamu. IIpoexuus Be
Koopnunate! BekTopa. CralsipHOE MPOU3BEIeHNE BEKTOPOB. VIcmonbp30oBaHue KOOPIAUH
IpU PElIeHUH MaTeMaTHYeCKUX M MPHUKIATHBIX 3a1ad. MHOrorpaHHMKH. BepiimHsl,
MHOrorpaHsuka. PazBeprka. MHororpansusie yribl. Beimykible MHOrorpaHHuku. Teo
MHOrOrpaHHHKH, MpHU3Ma, Mapajulelenunes, OUpaMUAa, YCEYeHHas MHPaMUAa,
MHOTOTPAaHHHUKH, CE€UYEHHs MHOTOTPAaHHUKOB, (POPMYJIBI OOBEMOB IIPU3MBI, TUPAMHIbI
MUPaMUJbL

IpakTnyeckas padora:

Pemenne 3amau ¢ UCTIONB30BaHUEM METO/A KOOPAWHAT M BEKTOPOB. Pemienne 3anay H
CKaJISIPHOTO TIPOM3BENICHHSI BEKTOpOB. PemeHnme 3amad Ha 00BeMHbIE (UTYPBHI
KOJINYECTBA BEPIIMH/CTOPOH), HAX0XKJICHUE BBICOTHI, YTJIOB (PUI'YPHI, IIOCTPOCHUE CEUCH]

CamocrosiTenbHast padora:
Pemenre 3amau ¢ UCTIONBb30BaHUEM METO/A KOOPAWHAT M BEKTOPOB. Pemenue 3anay H
CKAJIAPHOTO MPOU3BEICHNA BEKTOPOB. HpI/IMeHCHI/IC TIOJTYYCHHBIX 3HAHUM Ha TMPaKTHUKE

Tema 6.3. Kpyrmeie Ttena. Ilnomamm
IMOBEPXHOCTU U O6’beMBI. MHOFOFpaHHI/IKI/I u
KpYTJBIE TENa

Coodepoicanue yuebnoco mamepuana:

Tena BpameHus, IpAMON KpYroBOM LWIMHAP, NPSIMOl KPYrOBOH KOHYC, YCEUEHHBIH
cbepa, cedeHus Tel BpameHus, GopMyibl 00bEMOB MUIMHAPA, KOHYCa U mapa, Gopmy
OOKOBOH ¥ TIONHOM TOBEPXHOCTH KOHYCa, YCEYEHHOTO KOHyCa W IIFIIMHIPA, IUIO
MHOTOTpaHHHKH, MpHU3Ma, Iapajulellenunesl, TUpaMUAa, YCEUCHHAs MHPaMUAA,
MHOTOTPAaHHHKH, CEUYEHUs] MHOTOTPAHHUKOB, ()OPMYJIBl 00BEMOB NPU3MBI, THPAMHIBI
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nupamuasl. Tena BpalleHHs, OpSAMOM KpyroBoM LUIMHIAP, NPSIMON KpyroBOoH KOHY
KOHyC, map u cdepa, CeUeHUs Tea BpamieHus, (GopMyiasl 00bEMOB MHUIUHAPA, KOI
(dbopmyIbl momaae OOKOBOW W IMONHON MOBEPXHOCTH KOHYCa, YCEUYSHHOTO KOHYCa
TUIOIAAb ChEpHI

IpakTuyeckas padora:

Pemenne 3amau Ha o0BbeMHBIE (PUTYPHI (HAXOXACHHE IUTOMANN OOKOBOW WM IIOJTHOM
ob6bema). BbITOBBIE 3a7add C OJHOBPEMEHHBIM HCIIOJIb30BAHUEM HECKOIBKUX (Hr
(U3NIECKUM CONIepIKAHUEM.

CamocTosiTe1bHast padora:
Pemenne 3asau Ha oObeMHBIE (QUTYpH! (HaXOXXKAEHHE ILIOIAIU OOKOBOW W TOJHOU
o0bema). BrITOBBIE 3a7adM ¢ OJHOBPEMEHHBIM HCIIOJIb30BAaHWEM HECKOJNBKUX (U
(U3HMYECKUM COIePIKAHUEM.

KOHTpOJII)HaSI pa60Ta mno TeMaM: <<ﬂeﬁCTBHTeHbHLIe quciaa», «.Hora]
UppalroOHAaJIbHBIC U TOKA3aTCIIbHBIC YPABHCHUSA), «OCHOBBI CTEpCOMETPUNY

Pa3nen 7. Kom0unaropuka. 3jieMeHThI TEOPHH BePOSATHOCTEH H MaTEeMATH4YeCKOH CTATHCTHKHU

Tema 7.1. KomOuHaTOpHBIE KOHCTPYKIHH.
[IpaBuna KOMOMHATOPUKH. DIEMEHTHl TEOPHU
BEPOSTHOCTEN

Coleporcanue yuedHo2o mamepuana:

OCHOBHBIE TIOHATHS KOMOMHATOPHKH. 3aJadd Ha IOJCYET YHCIA pa3MEIICHHH, |
couerannii. Pemenme 3amay Ha mepebop BapuanTtoB. Popmyna OwHOMa HproTo
OMHOMHMHANBHBIX Kod(pdunuenToB. TpeyrompHuk Ilackans. CoObiTHe, BepOSTHO
CIIOKCHHUE U YMHOKCHHE BeposiTHOCTe!. [IoHATHE 0 He3aBUCHMOCTH COOBITHIL. J{uCKpeT!
BEJIMYMHA, 3aKOH €€ pacrpeeieHus. YNCIoBble XapaKTepUCTUKH AUCKPETHON CIIydaiiH
[ToHsiTHe 0 3aKOHE OOJIBITUX YUCEL.

IIpakTHuyeckas padora:
Pemenuie 3a1au Ha MOJCYET YUCHIA Pa3MEIlIEHU, TEpeCTaHOBOK, coueTaHuil. Pelenue
mepe0op BapuaHTOB. PemieHne 3aqay Ha BEPOSTHOCTh, HE3aBHCUMBIE COOBITHS

CamocrositesbHas padora:
Pemenne 3amad Ha MOJCYET 4YMCla pa3MELICHUH, MEPECTAHOBOK, codeTaHWi. Permre
nepebop BapuaHTOB. PemieHne 3agad Ha BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS

Tema 7.2. DOjgeMeHTHI MaTeMaTHYECKOM
CTaTUCTUKHU

Cooeporcanue yuedHo2o mamepuana:

[IpeacraBnenne naHHBIX (TaONUIBL, OUarpamMMsbl, Tpaduku), reHepaibHas COBOKYITHO
cpenHee apudpmernyeckoe, MenuaHa. IloHaTHe o 3agayax MaTeMaTHYECKOH CTATUCTI
MIPAaKTHYECKUX 33124 C IPUMEHEHHEM BEPOSITHOCTHBIX METOZIOB.

IIpakTHyeckas padora:
PemeHue 3a1a4 Ha BEpOATHOCTh, He3aBUCHMBIe coObITHs. Co31aHNe BBIOOPKH, OCTPOCH

CamocrosiTesibHast padora:
PemeHMe 3aaa4 Ha BepOHTHOCTB, HC3aBUCHUMBIC CO6I)ITI/I$I. PemeHHe npaKTquc
MIPUMEHEHHUEM BEPOSITHOCTHBIX METO/IOB

Pasnea 8. OcHoBbl TpuronoMerpun. @yHkuum v rpaguku. YpaBHeHHs1 M HEPaBeHCTBA

Tema  8.1. OcCHOBBl  TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHEHUSA u
HEepaBeHCTBA

Coodeporcanue yuedHo2o mamepuana:

OcHoBHble NOHSTHS. Paguannas mepa yrina. BpamatensHoe nsmxenue. CHHYC, KOCHH
KoTaHreHc 4ucna. OCHOBHBIE TPUIOHOMETPHYECKHE TOXAecTBa. DopMyiisl IpuBeeH
cioxenus. Popmynsl ynsoeHus Dopmynbl MojgoBHHHOTO yria. IIpeoOpazoBanus
TPUTOHOMETPUUECKUX BbIpakeHHH. [IpeoOpazoBaHHe CyMMBI TPHUTOHOMETPHUYECKUX
MIPOM3BEICHUE U MPOU3BEACHUS B CyMMY. BEIpaskeHne TpUrOHOMETPUIECKUX (YHKITHHA
NOJIOBUHHOTO  apryMmeHTa. Ilpocreiiine  TPUTOHOMETPHUYECKHE  YPaBHEHUS.
TPUrOHOMETpUYecKHe HepaBeHCTBa. (OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIIHH
ApKKOCHHYC, apKTaHT€HC.

IIpakTHyeckas padora:

HaxoxjeHne  TPUTOHOMETPUYECKMX  BEJIMYMH 1O  OAHOM W3 HHUX, IIf
TPUTOHOMETPHYECKHX BbIpakeHHH. [IpeoOpa3oBaHHE TPUTOHOMETPUYSCKUX BBIPAXKE]
TPUTOHOMETPHYECKHX YPABHEHHUH M HEPAaBCHCTB

CamocrosiTesibHasi padora:

HaxoxneHne  TPUTOHOMETPHYECKMX ~ BEIMYMH 1O  OOHOM W3 HHUX, IIf
TPUTOHOMETPUYECKHX BBIpakeHHi. [IpeoOpa3oBaHuEe TPUTOHOMETPHUUECKUX BEIPAXKEE
TPUTOHOMETPUYECKHX ypaBHeHWH u  HepaBeHCTB. CooOmieHue 10  Teme
TPUTOHOMETPUUY

Tema 8.2. @yHKINH, MX CBOWCTBA U rpaUKH

Cooeporcanue yuebnoeo mamepuana:

@Oynaxuun. O6nacTe onpeneNieHus 1 MHOKECTBO 3HaueHUH; rpaguk (YHKIMH, HOCTPOE
GyHKIMHA, 3aJaHHBIX pPa3IM4YHbBIMU criocobamu. CBoiicTBa (QyHKIMH. MOHOTOHHOC
HEUYETHOCTh, OTPaHMYCHHOCTb, NEPHOANYHOCTD. [[pOMexXyTKH BOo3pacTaHus U yObIBaHUS
W HauMEHblllee 3HAUeHMs, TOYKM OJKcTpemyma. [paduueckas HHTepHpeTaIy
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(YHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEANBHBIX IMpPOIEcCaX U SBICHUAX. Apudmernyec
Hag QyHkmusiMu. CrioskHast GyHKIUs (KoMro3uius). [IoHATHE 0 HEMPEePHIBHOCTH (YHKIT
¢ynkmuu. O6nacte ompeneneHus W o0OIacTh 3HaYeHW oOpaTHOW ¢yHKIMU. [pad
¢byukiun. CreneHHble, MOKa3aTelbHbIe, JIOTapUPMUYECKHE W TPUTOHOMETPUYECK
OOpaTHBIC TPUTOHOMETPHUYECKHE (PYHKITHH.

IpakTuyeckas padora:
[MocTpoenue rpaMKoB NOKa3aTeNbHOM, JTOrapu(MUIECKUX, TPUTOHOMETPUYECKUX, PO
paunoHaIBHBEIX QYHKIMI.

CamocTosiTe1bHast padoTra:
CooOmenne Ha TemMy «OOparHas GyHKUMs», «TpuroHomerpudeckne QyHKINI»
TpuronoMeTpuueckue GpyHkuuu». [loBropenue npoieHHbIX TEM.

Paznen 9. Hauajia MaTeMaTH4eCKOr0o aHAJIU3a

Tema 9.1. ITocnenoBaTeabHOCTH.
IIponsBonnas. [lepBooOpa3Hast 1 HHTETPA

Coleporcanue yuedHo2o mamepuana:

IMocnenoBarensHOCTH. CHOCOOBI 33MaHUSI M CBOIMCTBA YHCIIOBBIX IOCIEIOBATEIBHOCTE
mpepene  mocnenosaTenbHOCTH.  CylecTBOBaHME — Tpenena  MOHOTOHHOH
nocnenoBaresnibHOCTH.  CymMMHpoOBaHHME — TOCIenoBaTenbHOCTEH.  beckoHeuHO
reoMeTpuueckas mnporpeccuss u ee cymma. [IpousBoanas. IloHatne o mpou3BOIHOM
reOMeTPUYECKUN 1 (PU3NUECKUH CMBICI. Y paBHEHHE KacaTeJIbHOW K rpaduKy (QyHKIHUH.
CYMMBI, Pa3HOCTH, TNPOU3BEJECHHUS, 4YacTHbIe. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTApH
[IpuMeHeHHE MPOU3BOMHON K HCCIICAOBAHHIO (DYHKIUH M MOCTPOCHUIO TPadUKOB.
oOpaTHOW (QYHKIMH | KOMMO3uUuH (GYHKUUH. [IpuMephl HUCIOJIB30BaHMS IIPOM
HaXOXKJCHHUsA HAWIy4Illero pelieHus B MNPHUKIAJHBIX 3ajadax. Btopas mpol
reoMeTpuuecKuid U (pu3nyeckuil cMbici. HaxoskieHne ckopocTu 1ist polecca, 3alaHH
u rpaduxom. [lepBoobpa3nas n nHTerpain. IIpuMeHeHHe ONpeaeneHHOro HHTEeTpana il
IUIOIIAAN KpUBONMMHEWHoW Tpamenuu. Dopmymna Herorona—IJleiioanma. [Ipumeps
HHTErpaja B PU3HKE ¥ TEOMETPHH.

IpakTnyeckas padora:

Pemenne 3amady Ha HAXOXKAEHHE TOYEK OSKCTPEMyMa, HAaWOONBIIETO W HAWMEHBII
¢yakumu.  Iloctpoenne rpadukoB ¢yHKumi. Pemenwme 3amau Ha Tembl  «llej
«OmnpeneneHHplid nHTErpa». Haxoxaenue mionaau GpUrypel, orpaHi4eHHoOH rpadukam

CamocrosiTenbHast padora:

Pemenne 3amad Ha HaXOXKICHHE TOYEK HKCTPEMyMa, HAHOONBLIETO M HaUMEHBIII
¢ynkuuu. Iloctpoenue rpadukoB ¢ynkumii. Pemenne 3amau Ha Tembl  «llej
«OnpeneneHHblii nHTerpa». HaxoxaeHue miomany GUrypsl, OrpaHHYSHHOH TpaduKay

Hroro no pasnenam 5-9 6;10ka «<MaTeMATHKa»: ayIUTOPHbIE 3aHATHS

HToro no pasaejaam 5-9 6J10Ka «MAaTEMATUKA»: CAMOCTOSITEILHAS paﬁoTa

Oobs13aTebHas ayIMTOPHAs YueOHAas HArpPy3Ka of

CamocrosiTesibHasi paboTa o

MaxkcuMmaJibHasi yueor
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2.4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTH CTYJAEHTOB

Beenenune. UnopMannoHHas 1eiTeJIbHOCTH YeJI0BEKA

[Touck cxoAcTBa M pa3nuyusi NPOTEKaHUS HH()OPMAIMOHHBIX TIPOLIECCOB Y YEIOBEKa, B
OMOJIOrMYECKUX, TEXHUUYECKUX U CcOLMalIbHbIX cucTemax. Knaccupukanus nHOpManoHHbIX
MponecCoB 110 MMPUHATOMY OCHOBAHHIO. BBIILCJIGHI/IG OCHOBHBIX I/IH(i)OpMaI_[I/IOHHBIX IIponeccoB B
peanbHbIX cuctemax. Kiaccudukanuss HMHGOPMALMOHHBIX IPOLECCOB IO  MPUHATOMY
ocHOBaHMIO. Brasenue cucremoill 0a30BBIX 3HAHHMA, OTPAKAIOUIMX BKJIAJ HH()OPMATHUKU B
dopMHpoBaHHE COBpPEMEHHON Hay4yHOHl KapTuHbl Mwupa. MccinenoBanue ¢ MOMOLIbIO
UHPOPMALIMOHHBIX MOJENICH CTPYKTyphl W TOBENCHHS OOBEKTa B COOTBETCTBHHU C
IIOCTaBJIIEHHOW 3anaueil. BpisBieHne npobieM >KU3HEAEATENbHOCTH YEJIOBEKa B YCIOBHUSAX
UHPOPMALIMOHHON IMBHIM3AIMM M OLEHKA MpeUlaraéMbIX IyTed WX pas3perieHwus.
Hcnonb3oBaHue CCbUIOK M LUTUPOBAaHMA MCTOYHMKOB HH(opManuu. 3HaHHEe O0a30BBIX
NPUHIUIIOB OpraHu3anuy U (yHKIMOHMPOBAHUS KOMIBIOTEPHBIX ceTell. Brnanenue nHopmamu
MH(POPMALMOHHOM 3TUKM U npaBa. CoOuto/ileHre NMPUHLMIOB obecreueHus] NHPOPMAaLMOHHON
0€30I1aCHOCTH, CIIOCOOOB M CPEACTB 00eCredeHus] HAJAEKHOTO (PYHKIIMOHUPOBAHHS CpPEACTB
HKT.

IIpeacraBienue u o0padoTka undopmanuu. Peanusauusi 0CHOBHBIX HH(OPMAMOHHBIX
MPOLECCOB C MOMOIILI0 KOMIIBIOTEPOB

Onenka mHDOpPMAMKM C TO3HMIUNA €€ CBONCTB (JIOCTOBEPHOCTH, OOBEKTUBHOCTH, IOTHOTBI,
aKTyaJIbHOCTH U T. 1.). 3HaHHUE O AUCKPeTHOH (opme mpencraBieHus uHGopmanuu. 3HaHUE
Croco0O0B KOJIMPOBAHUs U JIeKoupoBanus uHpopmanuu. [IpencraBnenue o poau nHpopmanuu
U CBSI3aHHBIX C HEH MPOIIECCOB B OKpY KarolieM Mupe. Biajenne KoMIbIOTepHBIMU CPECTBAMU
NPEICTABICHUS W aHajdu3a JIaHHBIX. YMEHHE OTIWYaTh IMPEACTaBICeHUE HHPOpPMAIUN B
pa3MYHBIX CHCTEMax CUHMCICHHUS. 3HAaHME MaTeMaTUYecKuX OOBEKTOB HH(POPMATHKH.
[IpencraBieHne O MaTeMaTHYECKHX OOBEKTax WH(OPMATHKH, B TOM YHUCIIE O JIOTHYCCKHX
dopmynax. OmneHka W opraHuzanus HHQOpPMAIMH, B TOM YHCIE MOJIy4aeMOW U3 CpEACTB
MaccoBoi WH(GOpPMAIIUU, CBHJICTEIIBCTB OYCBH/IEB, MHTCPBHIO. YMEHHE aHAIM3UPOBATH U
COTIOCTABJISITh Pa3IMYHbIE HCTOUHUKH WH(OPMALIUH.

Apxurtektypa KoMnbloTepoB. KomnbloTepHble cern. be3onmacHocTb, rurmesa,
IProHOMHKA, pecypcocOepexenue. 3amura HHPOPMALU, AHTHBHPYCHAS 3a1ATA

YMeHue aHaau3upoBaTh KOMIIBIOTED C TOYKM 3pEHHUS €AMHCTBA €ro amnmnaparHbiX U
IIPOIPaMMHBIX CPEACTB. YMEHHE aHAIM3UPOBATh YCTPOMCTBA KOMIIBIOTEPA C TOYKH 3pEHUS
OpraHM3aly MpoLEeayp BBOJA, XPaHEHHUs, OO0pabOTKH, Meperadyd, BbIBOJA HH(OpMAaLMH.
YMeHue onpenensTh CpeAcTBa, HEOOXOJMMbIE JJIs OCYIIECTBIECHUS HH(OPMAIIMOHHBIX
IIPOLIECCOB MPH PELIEHUM 3a/1ad. Y MEHHE aHAIU3UPOBATh UHTEpPEiic MPOrpaMMHOro CpesICTBa
C TO3UIUI HCHOJHMUTENS, €ro cpeibl (YHKIMOHUPOBAHUSA, CHCTEMBbl KOMaHJ U CHCTEMBI
OTKa30B. BplneneHne W  ompejeleHue Ha3HAUYEHUsS JJIEMEHTOB OKHA IMPOTPamMMBbl.
IIpencraBineHre O THUIONOTMM KOMIBIOTEPHBIX ceTed. OmnpeneneHue NOpOrpaMMHOIO H
anmnapaTHOro odecrneyeHusl KOMIIbIOTEPHON CeTH. 3HaHUE BO3MOXKHOCTEH pa3rpaHUyeHUs MpaB
JocTyna B ceTb. Brnajenue 6a30BbIMM HaBBIKAMU M YMEHHUSIMH 110 COOJIFOJICHUIO TpeOOBaHMIA
TEXHUKH O€30MacHOCTH, THUTHEHBI M pecypcocOepekeHusi Mpu padoTe €O CpeacTBaMU
uHpopmatuzanuu. [ToHMMaHHEe OCHOB IMPAaBOBBIX ACIEKTOB MCIOJIB30BaHHUS KOMIBIOTEPHBIX
nporpaMm u padbotsl B IHTepHeTe. Peanu3zamus aHTUBUPYCHOM 3aIIMTH KOMITBIOTEPA.

TexHoJIOruu co31aHUs U Peodpa3oBaHusi HHPOPMAIMOHHBIX 00HEKTOB

[IpencraBinenne o crnoco0ax XpaHeHUS W TMpocreiniel oOpaboTke naHHBIX. Branenue
OCHOBHBIMHM CBEJICHMAMHU O 0a3axX IaHHBIX M CpeJCTBaX JOCTyNa K HUM; yMeHHe paboTarh C
HUMH. YMeHue pabotars ¢ Oubanorexkamu mporpamMm. OMBIT WCHOJIB30BAHUS KOMITBIOTEPHBIX
CPEACTB IMpEJCTaBIeHUs M aHanu3a JaHHbIX. OcyliecTBieHHe OOpabOTKU CTaTUCTHYECKOM
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uH(poOpMalliu C TMOMOIIbI0 KoMmibloTepa. [lonb3oBanue 0a3aMu JaHHBIX W CHPaBOYHBIMU
CUCTEMAaMHU.

TesleKOMMYHMKAIMOHHbIE TEXHOJIOTHH

[IpencraBieHne O TEXHUYECKUX M IPOrPAaMMHBIX CpPEACTBAaX TEIEKOMMYHHKAI[MOHHBIX
TEXHOJOTHi. 3HaHWEe Ccrmoco0oB monkimoueHuss K cetu MuatepHer. [lpencraBnenue o
KOMITBIOTEPHBIX CETAX U MX POJIM B COBpeMEHHOM Mupe. OnpeneneHne KIoueBbIX ciIoB, (ppa3s
JUIA  IIOHMCKa I/IH(bOpMaI_II/II/I. YMeHre WCIIONb30BaTh IIOYTOBBIC CCPBUCHI JIA HCpcaavdu
uHpopmauuu. OnpezneneHrne oOUMX IPUHIUIIOB Pa3pabOTKU U (QYHKIIMOHUPOBAHUS UHTEPHET-
npuioxkeHuil. [Ipencrasienue o cnocobax co3gaHus U CONPOBOXKAeHUs caiiTa. [Ipencrasienue
0 BO3MOXHOCTSIX CETEBOr0 MporpaMMHoro obecrnedenus. [lnanupoBanue MHIMBUAYAIBHOU U
KOJIJIEKTUBHOM ACATCIIBHOCTU C HMCIIOJIb30OBAHHUCM IMMPOrpaMMHBIX HHCTPYMCHTOB MNOAACPIKKU
yIpaBJIEHUS] MPOEKTOM. YMEHHE AaHaIM3MpPOBATh YCIOBUS U BO3MOXHOCTH INPUMEHEHHS
HPOIrpaMMHOI0 CPEACTBA IJIs1 PEIICHUS TUIIOBBIX 3a1a4.

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

O3HaKkOMJICHHE C pOJIbI0 MaTeMaTHKH B HayKe, TEXHHKE, SKOHOMHKE, HWH(OPMAIMOHHBIX
TEXHOJIOTHSX U MPAKTUYECKOHN IeATeabHOCTH. O3HAKOMJIEHUE C LUEISIMU U 331auaMU U3YYEHUs
MaTeMaTuku npu ocBoeHuu cnenuanpbHoctei CIIO. Boinonnenue apudmernyeckux neicTBUR
HAJ YWCIaMH, CO4YeTas YCTHbIE U NHUChbMEHHbIE MpHeMbl. HaxokaeHue mNpUOIMKEHHBIX
3HAUCHUH BEIWYMH W TMOTPEIIHOCTeH BBIYUCICHUN (aOCONIOTHOW W OTHOCHUTEIIBHOM ),
CpaBHEHME YHCJIOBBIX BbIpaxkeHHi. Haxoxnenue ommboK B MpeoOpa3oBaHUSIX U BBIUMCICHHSIX
(oTHOCHUTCS KO BCEM IYHKTaM Iporpammbl). O3HaKOMJIEHHE C IOHATHEM KOpHS N-il CTENeHH,
CBOMCTBAMM paJUKAJIOB U IpaBWJIAMU CpaBHEHUs KopHeil. DopmynupoBaHue oOmpeneneHus
KOpHS W CBOMCTB KOpHEW. BbluMClieHME M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE NPUKUIKU
3HaueHus: KopHs. [IpeoOpazoBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPAXKCHHUH, COJEpKaIINX
panukansl. BreimonHeHune pacyeToB mo (opmynam, COIEpKaIluM paJWKaibl, OCYIIECTBIISS
HE0OXO0UMbIE MOJICTAHOBKH U IpeoOpazoBanus. OnpeneneHe paBHOCUIBHOCTH BBHIPAKEHUH €
paaukanamu. PemieHue mppanuoHadbHBIX ypaBHEHUNH. O3HAKOMIIEHUE C MOHSATHEM CTEIEHU C
JEHCTBUTENbHBIM  TOKa3zareneM. HaxoxzaeHue 3HA4eHMl CTENEeHH, UCIHOJIb3ys IpuU
HEOOXOUMOCTH HMHCTPYMEHTaJbHbIE CPEJCTBA. 3alHUChIBAaHWE KOPHA N-H CTENEHH B BUJE
CTETIEHU C JpOOHBIM TIOKa3aTreneM M HaobopoT. dopMynupoBaHHE CBONCTB CTENEHEH.
Brluncnenue creneHe ¢ panMOHAIBHBIM II0KA3aTeleM, BBINOJIHEHUE NPUKUIKA 3HAYEHUS
CTENeHHU, cpaBHeHHEe cTeneHeil. I[IpeoOpazoBaHMe 4YHMCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COoIEpXKalllMX CTENEHW, NPUMEHSs CBOWCTBA. PelleHne NOKa3aTeIbHbIX YpPaBHEHUU.
O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IPU BBIYMCIECHUU CPEIHUX, JECICHUU
OTpe3Ka B «30JIOTOM CEYEHUW». PenieHue NpUKIaJHBIX 3a7a4 Ha CIOXHBIE ITPOLICHTHI
[TpeoOpa3oBanue anredpandeckux BbIpakeHUI BrimonHeHHe npeoOpa3zoBaHU BbIpaXEHU,
npuMeHeHrue (opMyll, CBA3aHHBIX CO CBOWCTBaMHU cTeneHed u jorapudmon. Omnpenenenue
00J1aCTH TOMYCTUMBIX 3HaYEHUH JOrapu(pMHUUECKOro BbIpakeHus. PemeHne gorapupmMuueckux
ypaBHEHUH. PemieHne mnokasaTeNbHbIX M JIOTapU(PMUYECKHX YpaBHEHUH M HEPABEHCTB IIO
W3BECTHBIM AJITOPUTMAM.

IlpsimMble M 1IocKOocTM B npocrpancrBe. MHororpannuku. Tenra W MOBEPXHOCTH
BpameHusi. U3mepenus B reomerpun. KoopamHaThI M BEKTOPHI

DopMynMpoBKa IIPU3HAKOB B3aUMHOI'0 PACIIOIOKEHUS NPAMBIX U IUIOCKOcTed. Pacnio3HaBanue
Ha 4YCpTCKaX HW MOACIAX Pa3jIMYHbIX CJIYy4acB B3aMMHOI'0 pPaCIOJIOKCHHA TIIPAMBIX U
IJIOCKOCTEW, apryMEHTUPOBAHME CBOMX CYyxIAeHUU. DOpMyIMpOBaHHE  OIPENCIICHUN,
IIPU3HAKOB M CBOMCTB NApAJUIENbHBIX W NEPHEHAMKYJSAPHBIX IUIOCKOCTEH, JBYTPAHHBIX M
JIMHEUHBIX YIJI0B. BBINOJIHEHNWE ITOCTPOCHUS YIVIOB MEKY NPAMBIMHU, IPSAMOM U INIOCKOCTBIO,
MEXy IUIOCKOCTSIMU [0 ONHMCAHMIO W paclo3HaBaHHe UX Ha Mojensx. M3oOpaxeHue Ha
PUCYHKaXx M KOHCTPYMPOBAaHHE Ha MOJENAX INEPHEHAUKYJAPOB M HAKIOHHBIX K IIJIOCKOCTH,
NPSIMBIX, MAPAJJIENbHBIX IJIOCKOCTEH, YIJIOB MEXAY NPSIMOW U IMJIOCKOCTBIO U 0OOCHOBaHME
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IIOCTpOEHHUA. PemieHne 3agady Ha BBIUMCIEHHE TI'€OMETPUUYECKHUX BeauduH. OnucbiBaHUE
paccTOsHUA OT TOYKH [0 IJIOCKOCTH, OT NMPSAMOM O IJIOCKOCTH, MEKIY IUIOCKOCTSIMH, MEXKAY
CKPELIMBAIOIIUMUCS TPSAMBIMH, MEXIY MPOU3BOJIBHBIMU (UTYypaMHd B IPOCTPAHCTBE.
OnpezneneHue U BBIYMCIEHUE PACCTOSHUM B mpocTpaHcTBe. lIpumeHeHue Gopmyn u TeopeM
IUIAHUMETPUM I pELIeHUs 3aJady. ApPryMEHTHPOBAaHHE CBOUX CYXKIACHMM O B3aMMHOM
PAcIIONIOKEHUH NPOCTPAHCTBEHHBIX ¢Guryp. Onucanue U XapaKTEepUCTHKA pa3IMYHBIX BHJIOB
MHOTOTPaHHHUKOB, [IEPEUNCIIEHUE UX JJIEMEHTOB U CBONCTB. M300pakeHrne MHOIOTPAaHHUKOB U
BBIIIOJIHEHUE IOCTPOCHHUS Ha H300paKE€HUSIX M MOJENAX MHOIOTPaHHUKOB. Bpruucienue
JMHEWHBIX DJIEMEHTOB M YIJIOB B INPOCTPAHCTBEHHBIX KOH(UIYpalMsIX, apryMEHTHPOBaHHUE
CBOUX CYXIEHHH. XapakTepUCTHKA U HM300pa)KCHUE CEUCHMsI, Pa3BEPTKH MHOIOTPaHHUKOB,
BBIUUCIICHHE IUIOMIAZeH moBepxHocTel. [locTpoeHne MmpocTemmx ceueHuid Ky0a, MPU3MBL,
nupamubl. Ilpumenenne (pakToB u cBepeHUM M3 IUIaHUMETpud. O3HAKOMIICHME C BUIAMHU
CUMMETPUN B MPOCTPAHCTBE, (HOPMYIHPOBAHUE OIPEACICHUI M CBOWCTB. XapaKTEpHUCTHUKA
CUMMETPUN TEJI BpalllCHHs W MHOTOTpaHHUKOB. IIpyMMeHEHHME CBOMCTB CHMMETPUM IIpU
pemieHny  3amad.  Mcmomb3oBaHWMEe NPHOOPETEHHBIX 3HAHWM  JUIS  WCCICAOBAaHUS H
MO/JICJIMPOBAHMS HECTIOXKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHUE
PHUCYHKOB 10 yCJIOBUAM 3a1a4. O3HAKOMIJICHHE C BHJIAMH Tell BpalleHusi, (GOpMyIHPOBAHUE UX
omnpencNeHud M CcBOMCTB. POpMyIUMpOBaHHE TEOPEM O CEYEHMM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTtenbHOW K cdepe. XapakTepucTHKa W HM300pakeHHWE T BpALICHHS, HX
pa3BepTKH, ceueHus. PerieHne 3a1a4 Ha MOCTPOEHUE CEUECHUM, BBIUMCIICHNUE JUIMH, PACCTOSHUM,
yriaoB, Mmiomane. IIpoBeneHue [OKa3aTENBHBIX pACCYKICHHM IIpU pELICHUM 3a]ad.
[TpruMeHeHHEe CBOMCTB CUMMETPHH IIPU PELICHUH 3a/1a4 Ha Tesla BPaIleHUs, KOMOMHALUIO TeJl.
N300paxeHre OCHOBHBIX KpPYIJIbIX TE€1 U BBIIOJHEHUE pPHUCYHKAa I10 YCJIOBHIO 3aJayH.
O3HakoMJIEHHE C MOHATUSAMU IIJIOUIAU U 00beMa, aKCHOMaMH U cBolcTBamu. Pemienue 3agau
Ha BBIUMCIICHUE IUIOIAACH TUIOCKHX (UTYp C NMPUMEHEHHEM COOTBETCTBYIOMMX (opmyn u
¢dakToB U3 mIaHuMeTpuu. V3ydeHue TeopeM O BBIYUCICHUH 00BEMOB IIPOCTPAHCTBEHHBIX TE,
pemieHre 3agad Ha TpUMEHEeHHue (GopMmyn BBIYHCICHHS 00BbeMOB. M3ydenue dopmyn s
BBIUMCJICHMSI IUIOLIAACH MMOBEPXHOCTE MHOTOTPAHHMKOB M TeJ BpalleHus. O3HaKOMIJICHHE C
METOZOM BBIYMCIICHUS IUIOMIAJN TIOBEPXHOCTH cdephl. PemeHne 3amad Ha BBIYHCICHHE
Iioniazed IMOBEPXHOCTH IPOCTPAHCTBEHHBIX Teil. (O3HAKOMJIEHHE C IIOHATHEM BEKTODA.
W3yuyeHnne nekapTOBOM CHUCTEMBl KOOPAMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HaXO0XKICHHE KOOPAMHAT TOYEK. BBIYUCIIEHNE pacCTOSHUN
MEXIy TOYKaMH. [3ydeHHne CBOMCTB BEKTOPHBIX BEJIWYMH, MPABWI PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXO0XKACHUSA KOOPAUHAT BEKTOPA B IIPOCTPAHCTBE, MPABUII
JIEHCTBHUM C BEKTOPAaMH, 3aJaHHBIMM KOOpAMHAaTaMH. [I[puMeHeHne Teoprun npy pereHuu 3aaad
Ha JEUCTBHUS C BeKTOopamu. M3yueHue CKaJApHOrO INPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs NMPSAMOM M IUIOCKOCTH. IIpuMeHeHue Teopuu npH pelieHuu 3aj1ad Ha JEHCTBHA C
BEKTOPaMHU, KOOPIAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYHUCICHUS BEIIMYUH YIJVIOB U
pacctossHuid. O3HaKOMJIEHHME C J0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PaCIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEN € UCIIOIb30BAaHUEM BEKTOPOB.

OcHOBHbIE MOHATUS KOMOMHATOPUKH. JJIeMeHThI Teopuu BepositHocTell. [IpeacraBienne

AAHHBIX (TA0TUIbI, AIMATPAMMBI, IPaQUKH)

N3yuenne mnpaBuiia KOMOMHATOPUKH W TPUMEHEHHE TPH PEHICHUH KOMOWHATOPHBIX 3ajad.
Pemenne koMOMHATOPHBIX 337]a4 METOJIOM Tepedopa U 1Mo MpaBuily YMHOKeHUsI. O3HAKOMIICHHE
C TIOHSTUSIMH KOMOMHATOPUKU: PA3MEIICHUSIMHU, COUYECTAHUSIMHU, ITEPECTAHOBKAMH U (HOopMyIamMu
Uit uX BblYHcieHus. OObsCHEHHWE W TpUMEHEeHHe (GOpMys A BBIYMCICHUS pPa3MEIICHUN,
MEePECTAaHOBOK M COYETAaHWW Tpu pemeHun 3amad. O3HakomsieHwe ¢ OmHoMoM HproToHa U
TpeyroibHUKOM [lackans. Pemenue npakTuyeckux 3a1aud ¢ UCIOJIb30BaHUEM MOHSATUHN U MPaBUI
KOMOWHATOpHKHU. M3ydeHne KIIacCMuecKOoro ONpeesICHHs] BEPOSITHOCTH, CBOWCTB BEPOSATHOCTH,
TEOPEMBl O CyMME BEpOATHOCTEM. PaccMoTpeHHe NpUMEpPOB BBIYMCIEHUS BEPOSITHOCTEM.
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Pemenne 3amau Ha BBIUMCICHHE BEpOSTHOCTEH COOBITHI. O3HAKOMIICHHE C TPEICTaBICHUEM
YUCJIOBBIX JAHHBIX W WX XapaKTepUCTHKaMU. PeleHre MpakTHYecKUX 3a7ad Ha o0paboTKy
YUCJIOBBIX TAHHBIX, BBIYUCICHUE UX XaPAKTEPUCTUK.

OcHoBbl TpuroHoMerpun. ®yHKUNU U rpauKu. YpaBHeHNsI 1 HEPABEHCTBA

N3yuyenue paauaHHOrO METOAA U3MEPEHUs YIVIOB BPALLCHHS U UX CBA3U C IPAJLYCHOU MEPOH.
N300pakeHre YIJIOB BpALIEHUS HAa OKPYXKHOCTH, COOTHECEHHE BEIMYHMHBI yIJla C €ro
pacrionoxkeHrueM. POpMyJIMpOBaHUE ONPEICICHUI TPUTOHOMETPUIECKUX (PYHKIUI A7 YIIIOB
IIOBOPOTa U OCTPBIX YIVIOB HPSIMOYIOJIBHOTO TPEYrojbHMKA M OOBACHEHHE MX B3aUMOCBS3U
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAEeCcTBa [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKHX
TOKAECTB [UIl BBIYUCICHUS 3HAYEHUH TPUTOHOMETPUYECKMX (YHKIMHA 1O OAHOM M3 HHX.
IIpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUYECKUX BBbIpAXKEHUHU. l3yuyeHue OCHOBHBIX
dopMyn TpUrOHOMETpUHU: (QOPMYJIBI CIOXKEHHUS, YIBOECHUS, MPEoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUYECKUX (DYHKIMN B MMPOU3BEJCHNUE U TIPOU3BEICHUS B CyMMY U IIPUMEHEHHE MPH
BBIUMCJICHUM 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAXKECHHS U yNpolueHus ero. O3HakoMIeHHE
CO CBOICTBaMM CHMMETPHUM TOYEK HAa €AMHUYHOW OKPYKHOCTH M IMPUMEHEHHUE UX JUISl BHIBOJA
dopmyn npusenenus Ilpocreiine TpUroHoMeTpuuecKue ypaBHEHHs U HepaBeHCTBa Pemenue
1o ¢popMyJiaM U TPUTOHOMETPUUYECKOMY KPYTY IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.
[TpuMeHeHne 0OLIMX METOAOB PELICHHs YpaBHEHUH (MIpUBeIeHHE K IUHEHHOMY, KBaJIpaTHOMY,
METO/]] Pa3I0KEHHSI HA MHOXKHUTEIIN, 3aMEHbI IIEPEMEHHON) MIPH PELIEHUH TPUTOHOMETPUUECKHUX
YPaBHEHHH. YMEHHME OTMEYaTb Ha KpYre pEIIeHHs MPOCTEHINNX TPUTOHOMETPUUYECKUX
HEPaBEHCTB APKCHHYC, apKKOCUHYC, apKTaHI'eHC unciaa O3HaKOMJIEHHE C MTOHITHEM OOpaTHBIX
TPUTrOHOMETpUUYECKMX  (yHKUMHA. I3yueHue ompeaeneHuil apKcHHyca, apKKOCHHYCA,
apKTaHreHca 4ucia, (GOpMYyJIUPOBAHHE UX, H300paK€HHWE Ha EIUHUYHOM OKpPYKHOCTH,
OpUMEHeHue INpHu pewmeHuu ypaBHeHUH. Dynkuuu. [loHsTHE O HempepbIBHOCTH (DYHKIMH
O3HaKOMJICHHE C MOHSTUEM NEPEMEHHOH, MpUMEpaMu 3aBUCHMOCTEH MEX1y MEepEMEHHBIMU.
O3HakoMmJIeHHE C TOHSATHEM TIpaduKa, ONpeAeieHHE NPUHAIICKHOCTH TOYKH TIpaduky
¢ynkuuu. Omnpenenenne 1o (opmyne MNPOCTEHIIed 3aBUCHMOCTH, BHJa ee Tpaduka.
Beipaxxenue no ¢gopmyie oHON nepeMeHHo# uepe3 Apyrue. O3HaKOMIIEHHE C OIpeJleIeHuEM
dbyHKIIMH, PopMynupoBaHue ero. HaxokneHue o0iacTd OompenesieHus W o0JIacTH 3HAYCHUH
¢ynkuun CpoiictBa ¢(yHkimu. ['paduueckas mnTepnperanus. [Ipumepsl (yHKIMOHATBHBIX
3aBUCHUMOCTEHl B pealbHbIX Mporeccax U sABleHusAX O3HaKOMJIEHME C MpUMEpaMu
(YHKLIMOHAJIBHBIX 3aBUCHUMOCTEH B peajbHBIX MpoleccaXx M3 CMEXKHBIX JUCIUIUIUH.
O3HakOMJIEHHE C JI0Ka3aTEeJIbHBIMU PpACCYXJACHUSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW U
KBaJpaTUYHON (DYHKLMH, IPOBEJACHNUE MCCIEOBAHUS JIMHEHHOM, KyCOUHO-TUHEHHOM, ApOoOHO-
JUHEHMHON M KBaapaTH4HOM (yHKUMH, mocTpoeHue ux rpaduxoB. IloctpoeHune u uTeHue
rpa¢ukoB QyHkuuil. MccnenoBanue ¢ynkuuu. CocTtaBiieHHMe BUIOB (YHKIMHA MO JaHHOMY
YCIIOBUIO, PELIECHHE 3a/ay Ha dKCTpeMyM. BrimonHeHue npeoOpa3oBaHuil rpaduka QyHKIMH
OOpatnble ¢yHkuuu M3yueHue ™OHATUS OOpaTHOM (YHKLUH, ONpe/leleHue BHIA H
MOCTpOEHUE rpaduka oOpaTHOW (YHKIMH, HAXOXKJIEHUE €€ 00JacTH ONpeiesieHuss U o0nactu
3HayeHui. [IpuMeHeHne cBoicTB (PyHKIMI NpU MCCIeT0BaHUM YPaBHEHUI U PELICHUU 3ajad
Ha sKcTpeMyM. O3HaKOMJIEHUE C MOHATHEM CIOXHOW QyHKIMH CTeneHHble, 0Ka3aTeabHbIe,
JorapupMHUUEcKue M TpUroHoMmeTpuueckue ¢QyHkuu. OOpaTHblE TPUTOHOMETPHUYECKHUE
¢byHkuy Bprlunciaenue 3HaueHMH QYHKIMA 1O 3HaYeHUIO aprymeHta. OmnpexaeneHue
MOJIOKEHUS TOYKM Ha rpaduke Mo ee KoopAMHaTaM M HaoOopor. Mcmosibp3oBaHuEe CBOMCTB
GyHKIMA 11 CpaBHEHUsS 3HAUeHWM crereHed wu jorapudmoB. I[loctpoenme rtpadukos
CTETIEHHBIX M Jorapupmuyecknx (yHkiuid. O3HaKOMIIEHHE C MPOCTEHIIMMHU CBEACHUSMHU O
KOPHSIX aireOpanyecKkux ypaBHEHHM, IOHATUSAMHU HCCIIEIOBaHUS YypaBHEHUN U CHCTEM
ypaBHeHU. M3ydyeHne Teopuu paBHOCWIBHOCTH YpPAaBHEHMHM M ee nmpuMeHeHus. IloBropeHue
3allUCH PpEUIeHMs] CTAaHAAPTHBIX YPAaBHEHWM, NpPHUEMOB MpeoOpa3oBaHUsl YpaBHEHMH MJis
CBEICHMsS K CTaHIApTHOMY YypaBHEHHUIO. PelleHne palnuoHAIbHBIX, HpPpPalUOHAIBHBIX,
MIOKa3aTeJIbHBIX U TPUTOHOMETPUYECKHX YPABHEHUW M cHcTeM. Vcmonp30BaHHE CBOMCTB U
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rpa¢ukoB (QYHKUMH A pemieHus ypaBHeHUi. [IoBTOpeHHME OCHOBHBIX HPUEMOB PELICHHS
cucreM. PemeHne ypaBHEHMH ¢ IPUMEHEHHMEM BCEX IMPUEMOB (PA3JIOKEHHUS HA MHOXKUTEIH,
BBEJICHUS HOBBIX HEHM3BECTHBIX, IOJCTAHOBKH, Tpaduueckoro merona). Pemenue cucrem
YPaBHEHUH € MPUMEHEHMEM pa3In4YHbIX crocoOoB. O3HaKOMJIEHHE C OOIIMMHU BONPOCAMU
peLICHUsT HEPaBEHCTB M HCIOJIb30BaHUE CBOMCTB W TrpadukoB (YHKIMNA TPH pEIICHUH
HEPAaBEHCTB. PellleHHe HEPaBEeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX
CIOCOO0O0B.

Havaja maTeMaTH4eCKOro aHaJIM3a

Os3HakoMmJIeHHE C TIOHATHEM YHCJIOBOM IOCIEJOBAaTEIbHOCTH, cloco0aMU €€ 3ajaHus,
BBIUNCICHUSAMHM €€ wWICHOB. (3HAKOMJIEHHE C MOHATHEM IpeJesa IOCIeN0BATEIbHOCTH.
O3HAaKOMJIEHME C BBIYMCIEHUEM CYMMbl OECKOHEYHOI'O YHCIOBOIO psja Ha IpUMEpe
BBIUUCIICHUS] CYMMbI OECKOHEUHO yObIBaIOLIEeH reoMeTpUIecKoi nporpeccuu. Pemenue 3aiad Ha
npuMeHeHne GopMyNbl CyMMbl OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKOW MpPOTrpeccuu
IIponsBogHas u ee npuMmeHeHne O3HAKOMIIEHHWE C IIOHATHEM IPOM3BOAHOM. M3ydeHue u
dopMynupoBaHHE €€ MEXaHHYEeCKOTO M T'€OMETPUYECKOTO CMBICTA, H3YYEeHHE aIropuTMa
BBIUMCJICHUSI IIPOU3BOJHOM Ha IPUMEPE BBIYUCICHHUS MIHOBEHHOW CKOPOCTHM U YIJIOBOTO
koo dunmenTa kacareabHoi. CoCTaBleHHE YpaBHEHUsI KacaTelbHOH B 00IIeM BHJE. Y CBOCHUE
npaBui auddepeHurpoBanus, TaOIMLbl TPOU3BOJHBIX AJIEMEHTAPHBIX (YHKIUH, IpUMEHEHUE
i quddepeHnupoBanus GYHKIUH, COCTABICHUS ypaBHEHUS KacaTelbHOU. M3ydueHnue Teopem o
CBSI3U CBOMCTB (YHKIMH M TNPOMU3BOJHOM, (opmynupoBka ux. IIpoBeneHue ¢ mnomoluibo
IIPOM3BOJHON HCCIIeIOBaHUs (PYHKLMHU, 33JaHHON (QopMmysol. YCTaHOBJIEHHE CBS3H CBOMCTB
(GyHKLIMU 1 POU3BOAHOM Mo ux rpadukam. [IpuMeHneHre Npou3BOIHON Ul pelIeHUs 3a/1a4 Ha
HaXO0XJECHWE HauOOJbIIEro, HAMMEHbBIIErO0 3HAYEHUS] M Ha HaXO0XKJIEHUE OHKCTpeMyMma
[TepBooOpazHass u wuHTerpanm O3HAKOMIIEHHME C IOHATHEM HHTErpaja U HepBOOOpPa3HOI.
W3yueHne mpaBuia BEIYHMCICHUS NEPBOOOpa3HOil U TeopeMbl Hptorona— JleiiOnuma. Pemenue
3ajJjay Ha CBSA3b MEpBOOOpA3HON M ee NMPOU3BOJHOM, BBIYMCICHHUE MEPBOOOPAa3HOM Ul TaHHON
¢yHkuu. Pemienne 3ai1a4 Ha IpUMEHEHUE UHTErpaia JJsl BBIYMCICHUS (PU3NYECKUX BEIUYUH U
IUIOLIAACH.

3. YCJIOBUS PEAJIM3ALIUU PABOYEN ITPOT PAMMBbBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

Peanusanus nporpammel yueOHOTO rpeMera TpeOyeT Haluyus:

- KaOMHeTa JJIs IPOBEJCHUS ayJUTOPHBIX 3aHATUH, 000PYI0BaHHBIN KOMITJIEKTOM
yaeOHOM MeOenn Ha 25 MOCagouHbIX MECT;

- JOCKHU JJIs1 3anKcy yuyeOHOM nHpOopMaLuu U CpeCcTB paboThl ¢ Hel (Men, TpsimKa JUis
CTHpaHUs C JI0CKH, MapKep, T.11.);

- KOMIUIEKT y4eOHO-HarIsIHbIX mocoouit «MaTtematuka, HHpopMaTHKay.

- TeXHH4YeCKHe cpecTBa 00y4eHHs:
- MyJIbTUMEIUIHAsl YyCTAaHOBKA, SKpaH
- KOMITBIOTEPHI C JINLIEH3MOHHBIM [TPOrPAMMHBIM 00€CTIEYeHHUEM U BBIXOJIOM B ceTh MIHTepHET

3.2. UudopmanuonHoe odecriedyeHne 00yueHusl.
Ilepeyenb pekoMeHyeMBbIX YU4eOHBIX U3IAHUI, HHTEPHET-PECypPCoB, 10NOJTHUTEIbHOM
JINTepaTyphbl.

OCHOBHBIE HCTOYHUKHU:
1. bamvakos M. WM. Maremartuka: yd4eOHHUK IS CTYA. YUPSXKACHHH cpeln. mpod.
obpazoBanus. — M., 2018.
2. BbammakoB M.U. MaremaTuka: yaeOHHK IS CTY. YIPEXKICHUH cpell. mpod.
oOpazoBanus. —M.: U3natensctBo FOpaiit, 2020. ISBN 978 5-534-13751-4. Tekct
anexTponubii // DBC FOpaitt [caiit]. Ceputka a1t 1OCTyTIA:
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URL:https//urait.ru/bcode/469646; OO0 «tOpaiiT AkageMus», MPeI0CTABISIONINE JOCTYI K
y4eOHHMKaM 10 0011e00pa30BaTeIbHBIM U 001IeNPO(EeCCHOHATEHBIM AUCITUTUTHHAM
3. IIBetkoBa M. C., BemukoBuu JI. C. Hnadopmatnka u HKT: yueOHMK 11 crym.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2018.

JlonoIHUTeIbHbIEe UCTOYHUKH:

1. Amumos 1. A. u np. Maremaruka: anrebpa M Haudajga MaTeMAaTHYECKOIO aHaIM3a,
reoMmerpus. Anrebpa ¥ Hadajga MaTeMaTHuecKoro ananu3a (0a3oBbli W yriyOJaeHHBIN
ypoBHM).10—11 xmnaccel. — M., 2014.

2. Aranacsa JI. C., bByry3oB B. @., Kagomues C. b. u np. Maremaruka: anre6pa u Havaia

MaTteMaTHueckoro ananusa. ['eomerpus. ['eomerpust (6a30Bblil 1 yrimyOneHHbIH ypoBHH). 10—11
Knaccel. — M., 2014,

3. BammvakoB M. . MaremaTtuka. 3agadynuk: yued. MocoOue Uit CTy . YIPEKACHUN Cpe/l.
npod. o6pazoBanus. — M., 2014.
4. Komsirun FO. M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anrebpa u Hauaiza

MaTeMaTUYeCKOro  aHaiu3a. AnreOpa W Hayaja MaTeMaTH4ecKoro aHamuza (0a30BbIA U
yrayonennsiit ypoan). 10 kimace / mon pen. A. b. XXwxkuenko. — M., 2014.
5. Komsrun 0. M., TkaueBa M. B., ®enepora H. E. u ap. Martemaruka: anrebpa u Hadasia
MaTeMaTU4YeCcKoro aHanu3a. Aunrebpa W Hayajla MareMaTuueckoro ananusa (0a3oBbIA U
yrayOnennsiii ypoBuu). 11 knace / mon pen. A. b. XKuxuenko. — M., 2014.

WHTepHeT-pecypchl:

1. www.fcior.edu.ru (MudopmMaimoHHbIe, TPEHUPOBOYHBIC U KOHTPOJILHBIC MAaTEPUAIIBI)

2. www.school-collection.edu.ru  (Egunas kommekuud mHAPOBBIX  00pa30BaTEIbHBIX
pecypcoB)

3. www. intuit. ru/studies/courses (OTKpbITble HHTEpHET-Kypchl «MHTYHT» MO Kypcy
«upopmaruka).

4. www.lms.iite.unesco.org (OtkpeiThie 3nekTpoHHBIe Kypchl «MUTO FKOHECKO» mno
UH(POPMALMOHHBIM TEXHOJIOTHSIM).

5. http://ru. iite. unesco. org/publications (OtkpbiTas snexTpoHHas Oubmmorexka «MUTO
FOHECKO» no KT B 06pa3oBanun).

6. www.megabook.ru (Merasuuukioneaus Kupwina u Medonus, pazgenst «Hayka /
Maremaruka. Kubepnetrnka» u «Texnuka / Komnbtorepsl 1 UHTEpHETY).

7. www. ict. edu. ru (mopran «MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
00pa3oBaHUN).

8. www.digital-edu.ru (CnpaBounuk o0pa3oBaTenbHBIX pecypcoB «Ilopran 1udpoBoro
00pa3oBaHUN).

9. www. window. edu. ru (EamHoe oOKkHO nmocTyma K 00pa3oBaTeNbHBIM pecypcam
Poccuiickoit deneparun).

10. «OtkpeiThIii  O6ank 3amau EI'D mo wmartematuke» http://ege.yandex.ru/mathematics,
http://mathege.ru/or/ege/Main, http://www1.ege.edu.ru/classes-11/egemath
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O ITPEJIMETA

KoHTpoJib ¥ oOmeHka pe3ylbTaToB OCBOCHHS y4eOHOro TpeaMeTa OCYHIECTBIISETCS
MpernoaaBaTesieM B MpOoIecce MPOBEACHHS MPAKTHYSCKUX 3aHITHA M CaMOCTOSITEIBHBIX PadoT,

TECTUPOBAHM:, a TAKKE BBIIIOJIHCHUSA 06y‘IaI-OH_II/IMI/IC$I HHANBHUAYAJIbHBIX 3a,Z[aHI/If/'I.

PesyabTaTnl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHust

B pe3ynbprare ocBOeHMS IpeIMeTa
00yyaroImuics 10JIKEH 3HATh:
3.1. TemaTuueckuii MaTepuani Kypca;
3.2. OCHOBHBIE TEXHOJOTHUH CO3JaHMA,
pelaKTUpOBaHMs, 0(pOpPMIICHHUS, COXpAHECHUS,
nepeaayr HH(GOpPMaIMOHHbBIX IPOIIECCOB
Pa3IMYHBIX THUIIOB C IOMOIIbIO COBPEMEHHBIX
IPOTPaMMHBIX CPEICTB MHPOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;
3.3. Hasnauenue u BuUAbl HH(GOPMAIMOHHBIX
MoOJIeNieli, ONMMCHIBAIONINX PeabHbIE 00BEKTHI U
IPOLIECCHI;
3.4. Haznauenuss u (yHKIUU OINEPALMOHHBIX
eM;
3.5. 3HaueHWe MaTeMaTUYECKOM HayKu s
peleHus 3ajad, BO3HUKAIOUIMX B TEOPUU U
NPaKTHKE;
3.6. llupoTy M OrpaHMYEHHOCTh HPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K aHaluu3zy U

UCCIICIOBAaHUIO  IPOLECCOB M SBJICHUH B
NpUPOIE U OOIIECTBE;
3.7. 3HaueHuWe TPaKTUKA U  BOIPOCOB,

BO3HHUKAIOIIMX B CAaMOM MaremaTtuke, IS
(dopMHpOBaHHS W Ppa3BUTUS MaTeMaTUYECKOMH
HaYKU;

3.8. Unen pacmupeHuss YMCIOBBIX MHOXKECTB
Kak crnocoba MOCTPOCHHUS HOBOTO
MaTeMaTHYECKOTO  ammapara Ui peIIeHUs
NPaKTUYECKUX 337ad M BHYTPEHHHMX 3ajay
MaTeMaTHKH;

3.9. 3HaueHWe HAEH, METONOB U pE3YJIHTATOB
anreOppl M MaTeMaTH4ecKoro aHaim3a Jyis
HOCTPOCHUS MOJIENeN peajbHbIX IMPOLECCOB U
CUTyalui;

3.10. Bo3MOXXHOCTH T€OMETPUM JUIsl ONHUCAHUS
CBOWCTB pEaNbHBIX MPEIMETOB M MX B3aUMHOTO
PAacIONOKEHHUS;

3.11. VHuBepcanbpHBIII XapakTep 3aKOHOB
JOTMKM MaTeMaTHYeCKUX pacCyXAEeHUuH, uX
NPUMEHNUMOCTh B Pa3IMYHBIX  OOJIACTSIX
4eJI0BEYECKOH JIeATEIbHOCTH;

3.12. Paznuumne tpeboBaHUMN, IPEABABISIEMBIX K
JIOKa3aTe’IbCTBaM B MAaTEMaTHKE, €CTECTBEHHBIX,

BHEAYIUTOPHAsl CaMOCTOSATENbHAs padoTa,

KOHTPOJIbHAS paborta, MIPaKTUYECKHE
3aHATUS

YcTHbie (hOpPMBI KOHTPOJIS:

- TUCKYCCHS;

- TUCIYT,

- IPEHHUs 110 JOKJIAIaM,
- yOJIMYHBIE BBICTYIUIEHUS 0K JYUKOB.
[TuceMenHbIE HOPMBI KOHTPOJIA:
- HCbMEHHas KJaccHasg paboTa 1O
Pa3HOYPOBHEBBIM 3aJaHMAM 10 KaXAOU
U3Y4YEHHOI Teme,
- IMCbMEHHas JoMmallHsAg pabora 1O
pPa3sHOYPOBHEBBIM 3aJ@HUSAM [0 KaKIOU
U3Y4EHHOU TEME;
- IHACBMEHHBIE JOKJIAJBI,
3a/1aHHBIM TEMaM.
YpoBeHb IIUCbMEHHBIX
(03HAKOMMUTEIBHBIH, PENpPOYKTUBHBIN,
IPOJYKTHBHBII) BbIOMpaeTcs caMuM
y4JalluMcsi, 4TO CHOCOOCTBYET pa3BUTHIO
(YHKIIMN CAMOKOHTPOJISI U CAMOOLIEHKH.
Kputepun BbICTaBII€HUS  OLIEHKHU
COOTBETCTBYIOT TPEM YPOBHSAM OCBOCHHS
00y4aroIMMHUCS M3y4aeMoro marepuanga |
OpeANnoNaraloT Haluyue y OoOydaromuxcs
CIIEYIOIIUX KOMIIETECHLIUMN:

pedepaTsl 1O

3aJIaHUNA

1 ypoBeHb — 03HAKOMHTEJbLHBIN
(ypoBeHb BOCIIPOM3BeICHUS),
COOTBETCTBYET OlleHKe
«Y/10BJICTBOPHTEJIbHO. Ha  nmanHOM
YpOBHE obOyyaromuecs JTOJIKHBI
OpPUEHTUPOBATbCSI B  MaTepuaje Kypca
HacTOJbKO, YTOOBl 3HaTb U  yMETh

BOCIIPOU3BECTU OCHOBHBIE (DaKThI, COOBITHS,
SIBJICHUS, TIPOIIECCHI, TEPMHUHBI, TTOHATHSI, a
TaK)Ke€ HUX OTJIWYUTEIbHBIE CBOMCTBA U
XapaKTepHbIe MPU3HAKU. Takke Ha JTaHHOM
YPOBHE OCBOCHHUS OOYYarOIIMeCs JOJKHBI
yMETh BOCIIPOU3BECTH coJIepKaHue
OCHOBHBIX TEOpHUH, KOHIEMIUN, Hay4YHBIX
MpoOJIeM W TOYEK 3PEHUS, M3yYaBIIMXCS B
Kypce, 6e3 yMEeHHUs UX apryMEHTUPOBATh.
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COITMATbHO-PKOHOMHUYECKUX M TYMaHUTapPHBIX
HayKaX, Ha MPaKTHKE,

3.13. Ponp akcmoMaTUKH B MaTEeMaTHKE;
BO3MOXKHOCTh  TIOCTPOCHHUSI MaTEMaTHYECKUX
TEOPHI Ha aKCMOMAaTHYE€CKOW OCHOBE; 3HAUCHHUE
AKCHOMATHKHU JUIsl OPYTHX O0JIacTel 3HAHUS U
JUTSL TIPAKTUKH,

3.14. BepoATHOCTHBIN XapakTep pa3IMYHbIX
MIPOIIECCOB M 3aKOHOMEPHOCTEH OKPY)KAFOIIETO
MUpa.

B pesynbrate ocBoeHUA TpeaMeTa
00ydJarouuics 10J1KeH YMeTh!

V.1. IIpoBonuth TOXIECTBECHHBIE
npeobpazoBaHus UppalMOHATIbHBIX,
[10Ka3aTeNbHbIX, JOrapuPpMHUECKIX "
TPUTOHOMETPHUECKUX BBIPAKEHU;

V.2 Pemars UppalMOHAIIbHBIE,
JOTapu(PMHUUECKUE H  TPUTOHOMETPHUYECKHE

YPaBHEHHs M HEPABEHCTBA; pPEIIAThb CUCTEMBI
YpaBHEHUN N3YYEHHBIMU METOJAMU;

¥.3.  Crpouts rpaduKu  dIEMEHTApHBIX
GyHKIMI W OpoOBOAMTH  MpeoOpa3zoBaHUS
rpauKOB, UCHOJb3Ys U3yUYEHHBIE METO/IBI;

V.4. llpumeHATh anmapaT MaTeMaTHYECKOIo
aHaJIM3a K PELICHUIO 3a/1a4;

V.5. IIpuMeHATh OCHOBHBIE METOJBI T'€OMETPUHU
(mpoeKkTupoBaHUs, npeoOpa3oBaHuil,
BEKTOPHbIN, KOOPIMHATHBIN) K PELICHUIO 3a/1a4;

V¥.6. OnepupoBaTb  pa3IMYHBIMM  BUAAMHU
MH(OPMALIMOHHBIX OOBEKTOB, B TOM YHUCIE C
MIOMOMIBIO KOMIIBIOTEDA, COOTHOCHTH
MOJIyYEHHBbIE  PE3yJbTaThl C  pealbHBIMU
00BEKTaMHU;

y.7. Pacno3naBats 51 OIHUCHIBATh

UH(POPMALIMOHHbBIE MPOLECCHl B  COLMATIBHBIX,
OHMOJIOTUYECKUX M TEXHUYECKUX CHCTEMaX;

V.8. Hcnonb30BaTh TOTOBbIE HH(POPMALIMOHHBIE
MOJIENIM,  OIEHWBAaTh  MX  COOTBETCTBHE
pearbHOMY OOBEKTY M LIEJISIM MOJICIIMPOBAHUS;
¥.9. OnenuBaTh JOCTOBEPHOCTh HMH(OpMAaILIMH,
COIOCTABJISIS pa3IMYHbIE HCTOUYHUKHY;

V.10. HnmoctpupoBath y4yeOHblE pabOTHI €
UCIIOJIb30BAaHUEM CPEJCTB  MH(POPMAIMOHHBIX
TEXHOJIOTHH;

V.11. Co3naBath MH(POPMAIIMOHHBIE OOBEKTHI

CIIO)KHOHM CTPYKTYPBI, B TOM YHCIIe
TUTNIEPTEKCTOBBIE IOKYMEHTHI;
V.12. IIpocmatpuBaTs, CO3/1aBaTh,

pelaKTUpOBaTh, COXPaHATh 3amUcH B 0Oa3ax
JaHHBIX, OIY4aTh HEOOX0IMMYIO HH(POPMAIUIO
110 3aIIpOCy MOJIb30BATEIS,

2 YypoBeHb — PenpoayKTHBHBII
(ypoBeHb BApPHATHBHOCTH),
COOTBETCTBYIOLIMI OlleHKe «Xopomoy». Ha
JTAHHOM YpOBHE OOyYarommecs: JIOJIKHBI
OpPUEHTHPOBAaTbCA B Marepualie Kypca
HacCTOJBbKO, YTOObl yMETb HE TOJBKO
BOCIPOM3BOANTh HH(OpPMALIUIO BCien 3a
YUUTENEM, HO U OCYILECTBIATh JEHCTBUS 1O
mabJaoHy, a Takke yMETb BBIICIATH
[IPUYMHHO-CJIEICTBEHHYIO  CBA3b  MEX]IY
o0BbEKTaMH,  SIBICHUAMH,  MPOIECCAMH,
COOBITHSIMHM, JUIA  YEero  TOJIb30BATHCS
METOJAMHM  CpPAaBHUTEIBHOI'O aHalIu3a |
cuHTe3a. JlaHHBIM  ypOBEHb  OBIAJCHUSA
TaKkKe TMpeanonaraeT (GopMHpoBaHHE Y
0o0y4aromuxcsi  HAaBBIKOB ~ BapHATUBHBIX
JNEHCTBUI B paMKax I1a0JOHa, 3aJaHHOU
CXEMBbI, apryMEHTHUPOBaHHbIA BBIOOp OJHOM
U3 3aJaHHbIX MO3UIMH, TOYEK 3PEHUs,
TEOpHH, KOHIEIIUN, TUTIOTES.

3 ypoBeHb — TPOAYKTHBHBIM
(ypoBeHb TBOP4Y€CTBA),
COOTBETCTBYIOIIMI OlIeHKEe «OTJIHYHO).
Ha nanHoM ypoBHe oOydaromuecs TOJKHBI
HE TOJbKO 3HaTh M YMETh BOCIIPOM3BECTHU
OCHOBHBIE TEPMHHBI, MOHATHUSA, TEOPUU U
TOYKM  3pEHHsS, HE  TOJBKO  YMETh
JIeiCTBOBATh MO MIAOJIOHY U MUMETh HaBBIKU
BapUATUBHOM JEATEIBHOCTH, HO JOJIKHBI

YMETb CaMOCTOSITENIbHO MIPOBOAUTD
aQHAJIOTUH, TIApAJIEIH, BRISIBIISIT TPUIUHHO-
CJIE/ICTBEHHbIE CBS3U MEXIY
pa3po3HeHHBIMU  (aKTaMH, COOBITHSIMU,
SIBJICHUSIMU, BIIAJETh METOIAMHU
CPaBHMUTEIBHOTO  aHajM3a, CHCTEMHOTO
aHalM3a, U Ha UX OCHOBAHHM YMETh
dhopmynupoBaTh u apryMeHTHPOBATh
COOCTBEHHYIO TOYKY 3pEHUS, TMO3HUIIHIO,

KOHIICTIIIHIO, BEPCHIO.
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V.13. HarnsggHo nOpeAcTaBiATh  YHMCIOBBIC
MoKa3aTeJIi W JUHAMUKY HX HM3MEHEHHS C
MOMOIIBIO IPOrpaMM JIeJI0BOM TpaduKu;

V.14 CobmroaTh IpaBuJIa TEXHUKHU
0€30MacHOCTH U TMTMEHUYECKHE PEKOMEHIalluu
MPH UCTIOJIB30BAaHUU CPEJICTB MH(DOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoorui (MUKT).

B pesynbrate ocBoeHMs mpeameTa y
obOyuvaromerocss  (OPMUPYIOTCS  CIIEIYIOIINE
ooume komnerenuuu (OK):

OK 10. Hcnons3oBath B
npo¢eCCHOHANTEHON IEATETLHOCTH YMEHHS U
3HAHWS, TIOTyUYEHHbBIC 00YUYArOIUMHUCS B XO/I€
OCBOCHHUS YIEOHBIX IPEAMETOB B COOTBETCTBUH C
(henepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIHLHBIM
CTaH/IapPTOM CpEIHEro 00IIero 00pa3oBaHUs

5. METOAUYECKHUE PEKOMEHJAIIUU 110 OPTAHU3ALIUU
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

CamocrodTenbHas BHeayJUTOpHas padoTa CTYIEHTOB BKIJIIOYaeT B cels Cleayrolue
(bopMbI pabOTHI:

- IOJITOTOBKA COOOILEHHH, T0KIa10B, pedepaTos;

- BBINIOJIHEHHE pPA3HOYPOBHEBBIX JOMAIIHUX 33JaHUd B paMKax MOJATOTOBKH K

KOHTPOJIbHBIM paboTaM.

- MOJITOTOBKA K MPAKTHYECKUM 3aHATHUSAM (CEMHHApaM, TUCKYCCHUSIM).

Kaxnas ¢opma camocTosATelbHOW padOThl CTYAEHTOB OLIEHMBAETCS OTAEIBHO U
IpelHa3HayeHa A OTpadOTKU pa3InYHbIX METOJOB YCBOEHUS M3Y4aeMOI'0 B Kypce MarepHuaia.
[TonroroBka coolOmeHuit  (H0knanoB, pedepaToB) MpenHa3HAUYeHA s PacIIMpEeHUs
MH(POPMAIIMOHHOTO TIOJSI CTYIEHTOB B paMKax H3y4aeMOH TeMbl, a Takke (HOPMUPOBAHHS Y
CTYZCHTOB HaBBIKOB OTOOpa IJIaBHOM M BTOPOCTENEHHOW MHGpOpMalMU MO paccMaTpUBaeMOM
npobiemMe, a TakKe HAaBBIKOB CHCTEMaTH3alud H30bITOYHON wuH(pOopManuu. BrimoiaHeHne
Pa3sHOYPOBHEBBIX JIOMALIHMX 3aJaHUN TpelHa3HaueHO s (HOPMHUPOBAHUSA Y CTYICHTOB
HaBBIKOB BBICTPAaWBaHUS YETKOW CXEMBI OTBETa Ha BOIPOCHI PA3IIMYHOTO YPOBHS CIOXKHOCTH, a
TakXke Ha (JOPMUPOBAHHE y CTYJCHTOB OOBEKTHBHOTO TPEICTABICHUS O CTETICHW OBIIAJICHUS H
YCBOEHHMsI MMM H3y4aeMOro MaTepuajla B JaHHbII MOMEHT BpeMeHHU. BrinomHeHue
PEKOMEHAYEMBIX BAapHMAHTOB TECTOBBIX M Pa3HOYPOBHEBBIX 3aJaHWi TaKXKe MO3BOJISET
CTYAEHTaM JIydlle MOATOTOBUTHCS K HUTOTOBOM MPOBEPKE WX 3HAHMN MO HM3YYEHHBIM TEMaM.
[ToaroToBka K MpPaKTUYECKUM 3aHATHSIM (CEMHUHApaM M JUCKYCCHSIM) TMO3BOJSET CTYACHTaM
3aKpeNUTh HABBIKM KPUTUYECKOIO MBILIUIEHUS Hpu paboTe cO CIpaBOYHOM JUTEpaTypod Hu
HCTOYHHUKAMH, U YIIIyOUTh 3HAHHUS IO KOHKPETHBIM TeMaM H3y4aeMOi yueOHOH TUCIIUITIIHHEI.

B nomoms cryneHTam Ui BBIOJHEHMS 3aJaHUN pPa3IMUYHBIX BHUJOB MpeJiaraercs
CITUCOK MPUMEPHBIX TEM JJIS TOKJIAJA0B M COOOIIEHUM, TPOCKTOB.

CamocrosTenbHas paboTa CTYIEHTOB 10 YydeOHOMY mpeaMmery «Marematuka W
uHpopMaTHKa» B KoimdecTBe 18 yacoB mpejacTaBisieT cOO00H 00s3aTENBHYIO YacTh OCHOBHOMW
npodeccruoHaIbHON 00pa3oBaTeIbHON MPOTrPaMMBI, BBITTOIHIEMYIO CTY/IEHTOM BHE ayJAMTOPHBIX
3aHSATHA B COOTBETCTBHU C 3a/JIaHUSIMH TIPETOAaBaTelNs. Pe3ynbTaT caMOCTOATENBHON paboThI
KOHTpoOJIMpyeTcs npenoasareneM. CamocToaTenbHas paboTa MOXKET BBIITOJIHATHCS CTYIEHTOM B
YUTAJIHHOM 3aJie OMOIIMOTEKH, B IOMAITHUX YCJIOBHUAX, C MCIIOJIb30BAaHIUEM YICOHHKOB H JIPYTHX
UCTOYHHUKOB MH(POPMALIUH.
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CamocTtosTenpHas padoTa CTYJAEHTOB JOJIKHA MOAKPEIUIATHCS y4eOHO-METOINYECKUM U
WH(POPMAITMOHHBIM ~ 00ECTICUCHHEM, BKIIOYAIONIUM YYEOHUKH, W Y4COHO-METOIUYECCKUE
nocoous.

Jlns BHEayTUTOPHBIX 3aHSITHNA CTYyAEHTaM HapsAy C peLICHHEM 3aJad M BBIIOJHEHHS
MPAKTUYECKHUX 33JJaHUH MOXKHO MPEIOKUTH TEMBI HCCIIEIOBATEIBCKIX U peepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpHiIl OTAENbHBIX MEJIKHUX 3a/lad U YIPaXHEHUI MpeJiararoTcsl CIo)KeTHbIE
3a/laHus, TPEOYIOUINe JUIUTEILHOW PaOOThl B paMKaxX OJHON MaTeMaTHYeCKOW CHTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHIUBUIYyalbHBIMU 3aJaHUSIMH, TaK U TPYIIOBBIMU JII COBMECTHOTO
BBITIOJIHEHUSI UCCIIEIOBAHUS.

IIpumepHbIe TeMbl pedepaToB (T0KIAI0B), HCCTEI0BATEIHLCKHX POEKTOB!
1.HenpepsiBHBIC ApOOH.
. IlpumMeHeHne CIOXKHBIX MPOIEHTOB B 5KOHOMUYECKUX pacyeTax.
. [lapanenbHOE MPOEKTUPOBAHHUE.
. Cpennue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.
. BektopHoe 3a7aHue npsmMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
. CnnoxeHue rapMOHUYECKUX KOJIeOaHUH.
. 'paduyeckoe pelieHue ypaBHEHHI U HEPABEHCTB.
. IlpaBuIIbHBIC U TOTYTIPAaBUIIbHBIE MHOTOTPAaHHHUKH.
. Konnueckue cedeHus 1 ux NpuMeHEHHE B TEXHUKE.
10. INonsTie quddepeHmana u ero MPUIOKCHHUS.
11. CxeMbl IOBTOPHBIX UCTIbITaHUH bepHyn.
12. UccnenoBanue ypaBHEHHMI U HEPABCHCTB C TAPAMETPOM.
13. Konnekuust cChUTOK Ha 3JIEKTPOHHO-00pa3oBaTellbHBIE PECYPChl Ha caiiTe 00pa3oBaTeNbHOM
OpraHu3aIiy 1Mo MPO(UIBHBIM HATIPABJICHUSM TTOATOTOBKH.
14. Co3nanue cTpyKTyphl 0a3bl JaHHBIX OUOIUOTEKH.
15. Tect no mpenmeram.
16. DnexkTponHas 6ubmuoTeKa.
17. 3BykoBas 3anuCh.
18. XKypHanbHas cTaThs.
19. BepHucax paboT Ha KOMIIBIOTEPE.
20. YpokK B IUCTaHIIMOHHOM OOYUYEHUH.
IIpuMepHbIe 32JaHUS K IK3aMeHY !

O©COoONO O WN

1. 3apanue no undopmartuke:

3ajaHne: CKOMMPOBATH TEKCT B HOBBI J0KYMeHT, oT(opmaTHpoBaTh Tekcr (1
ag3an — mpudt Times New Roman, kerabp — 14 nyHKTOB, BbIpABHHBaHHE 10 HIMPHUHE,
orcryn 1 crpokn — 1 cm; 2 a63an - mpudgrt Times New Roman, keriabp — 12 myHKTOB,
BbIpABHHBaHME 1O LEHTPY, orcTyn 1 crpoku — 1,25 cM, oreTyn ot 1 a63ama 6 mMyHKTOB).
JlaThb 3aroJ10BOK — MNPONMCHBIMH OyYKBAaMH NOJYKHPHBIM HadepTaHHeM Ha3BaHHe
NPOU3BeleHNsl, U3 KOTOPOro B3SIT OTPBIBOK, HA CJIeAyIOLIeH CTPOKe — CTPOYHBIMHU OyKBaMH
noJy:kupHbiM Kypcusom ®UO aBTopa Tekcra. 3arosoBok - mpudrt Times New Roman,
KerJb — 14 MyHKTOB, BBIPABHMBaHUeE 10 LEHTPY.

IIponII0CTPUPOBATHL TEKCT.

JoxkymeHT coxpaHuth B mnamke «Jk3ameH 20-21 rom», Hazpanme ¢aiiia — OU,
oT/esIeHHe.

«B Hauane uroIs, B Ype3BBIYANHO jKapKOE BpeMs, M0J1 Bedep, OJJUH MOJIO0M YeJIOBEK BhIIIET U3
CBOEH KaMOPKH, KOTOPYIO HaHUMAJ OT KWIbIOB B C — M IepeyIke, Ha NIy U MEIJIEHHO, KaK
OBl B HEpEIMMOCTH, oTIpaBuics kK K — Hy mocTy.

OH Garonosy4yHo U30€THYI BCTPEUYH € CBOECIO X0341KOI Ha necTHuLe. Kamopka ero
MPUXOINJIACh MO CaMOI0 KPOBJIEH BBICOKOTO MATHATAXXHOTO JOMa U MoXo1uia 6oJee Ha mkad,
yeM Ha KBapTHpy. KBapTupHas e xo3siika ero, y KOTopoil OH HaHUMaJ 3Ty KaMOpKY ¢ 00e10M
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Y MIPUCITYTOW, MOMEIIAIACH OJTHOKO JIECTHULIEW HUXKE, B OTACIBHON KBaPTUPE, U KAXKIBIM pa3,
IIPU BBIXOJI€ HA YIUILY, EMY HEIIPEMEHHO Ha/l0 ObUIO MPOXOAUTH MUMO XO3HKUHOMN KyXHH,
MOYTH BCETJIa HACTE)Kb OTBOPEHHOM Ha JECTHULLY. W Ka)X bl pa3 MOJIOAON YEIIOBEK, TPOXOIs
MHUMO, YyBCTBOBaJI KaK0Oe-TO O0JIE3HEHHOE U TPYCIUBOE OIIYIIEHHUE, KOTOPOTO CTHIIUICS U OT
KOTOpOoro Mopimics. OH ObUT JOJKEH KPYTOM XO3SMKE U OOSIIICS C HEFO BCTPETUTHCS .
2. 3agaHue MO MaTeMaTHKeE:
Be3 pemenns BHINOJIHSIOTCS HOMepa 9, 11, 18, 20.
PabGoTty Ha JMcTe MOANMUCHIBAEM CJIEAYIOIMM 00pa3oM:
JK3aMeHANIMOHHAA padoTa
1o MaTeMaTuke U uHGopMaTuKe
cryneatkn/a 1@O/M3M/HXT/OCMH...
®U B p.m.
Bapmuanr 1

29 (2 '%)
1. Haiinute 3Hauenue Boipaskenns / \7 4/

y 0,87-57.207
2. Haiiniute 3HaYeHNWE BRIPAKEHUS .
3. B Hauaze rona uncio aboHEeHTOB TenedoHHOI KoMmanuu «Boctok» coctapisiio 400 Teic.
YeNoBeK, a B KOHIIE rojaa ux crano 480 Teic. yenoBek. Ha CKOIBbKO MPOIEHTOB YBEIUYHIOCH 32
roJ] YMCJI0 A0OHEHTOB 3TOM KOMITAHUH?

4. CkopocCTh KaMHs (B M/C), MTAA0IIEero ¢ BHICOTHI N (B M), B MOMEHT yaapa O 3eMITF0 MOXKHO

Haiitu 1o popmyae ¥ \/25_"" Haiinure ckopocTs (B M/C), ¢ KOTOPOU yIapuTCs O 3eMJITI0 KAMEHb,
nagaromuid ¢ BeICOTHI 10 M. Cunraiite, 4TO yCKOpEeHHEe CBOOOHOTO TaICHUs g paBHO 9,8 M/c? .
NN

5. Haiinure 3Ha4YeHKME BBIpAXKCHUS 3 .

6. CToumocTs Tpoe3/ia B MapuIpyTHOM Takcu cocrasisieT 20 py0. Kakoe HanbomnbInee uncio
MOE370K MOXKHO Oy/IeT COBEPIIUTh B ’TOM MapHIpyTHOM Takcu Ha 150 py0., ecinu 1ieHa npoesaa
cam3utcs Ha 10%?

7. Haiinute kopeHb ypaBHEeHUS v 1342x=35.

8. llerckasi ropka yKperieHa BEPTHKAJIbHBIM CTOJI00M, PacHOJIOKEHHBIM g
nocepeaune cnycka. Haiigure Boicoty | aTOoro crosnba, ecnu BhicoTa h ropku /
paBHa 3 meTpaM. OTBET aiiTe B MeTpax.

9. YcTaHOBUTE COOTBETCTBHE MEXKIy BEIMYMHAMH M WX BO3MOXXHBIMU 3HAYCHHSIMH: K
KKIOMY SJEMEHTY IMepBOro cToilla MoA0epuTe COOTBETCTBYIOIIMM SJIEMEHT U3 BTOPOTO
cToJoua.

,/

h

BEJIMYNHBI BO3MOXHbBIE 3HAYEHU A
A) 006BEM BozIbI B A30BCKOM MOpE 1) 150 m°
b) 00BEM silnka ¢ UHCTpYyMEHTaMHU 2)1n
B) 06b&M rpy30Boro orceka TpaHCIIOPTHOTO CaMOJIETa 3)76 n
I') 06b€M OYTBIITKH PACTUTEIHLHOTO Macia 4) 256 kM

B tabnuue noxa xaxoil OykBoi, COOTBETCTBYIOIIEH BEIMUMHE, YKAXKUTE HOMEP €€ BO3MOKHOTO
3HAYCHMUSL.

A b B I

10. U3 paifoHHOTO TIEHTpa B JIEPEBHIO €KETHEBHO XOIUT aBTOOyC. BEposTHOCTH TOTO, YTO B
MOHEICIBPHUK B aBTOOyce Ookaxkercs MeHbie 20 maccaxxupos, paBHa 0,94. BeposiTHOCTB TOTO,
YTO OKaxkeTcd MeHblne 15 maccaxupos, paBHa 0,56. Haitnute BEepOATHOCTH TOTO, YTO YHUCIO
naccaxupos Oyzaet ot 15 mo 19.
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11. Ha pucyHke >XMpHBIMM TOUYKAMH IIOKA3aHO | &

CYTOYHOE KOJHMYECTBO OCAJKOB, BBINAJABIIAX B |5
Kazaam ¢ 3 mo 15 d¢espans 1909 roma. Ilo | A /
TOPU30HTAIM  YKa3bIBAIOTCS YHMCIA MeCsla, M0 | 3 /i /N /
BCPTUKATIN — KOJIMYCCTBO OCAJKOB, BbIIIABIIMX B 2 X \ / \ ; /

COOTBETCTBYIOLMIM JeHb, B MuwuMMeTpax. Jua |:
Harjis1IHOCTH JKUPHBIC TOYKHW HA PUCYHKC COCAUHCHDBI 0
auHuer. OnpenenuTe M0 PUCYHKY, KaKOro uucia
BIICPBBIC BBIITAJIIO0 5 MUJIUMETPOB OCA/IKOB.

12. IlyremecTBeHHUK M3 MOCKBBI XO4YET IOCETUTh 4YEThIpe ropoja 30J0TOr0 KOJIbLA
Poccun: Bnanumup, fApocnasnb, Cy3nane u PocroB. TypareHTCTBO mpeniaraeT MapuipyTsl €
IOCEIIEHUEM HEKOTOPBIX TOPOA0B 30JI0TOr0 Kojblia. CBEJEHNS O CTOUMOCTH OUJIETOB U COCTaBe
MapHIPyTOB MPEJICTABICHBI B TAOIHIIE.

Homep mapumpyra IHocemaemsblie ropoga Croumocth (pyo.)
1 Cysnamns, SIpociasns, Bmagumup 3900
2 Pocros, Bnagumup 2400
3 Spocnasne, Bnagumup 2100
4 Cy3nanb 1650
5 Pocrog, Cy3nanb 2700
6 Spocnasns, Poctos 2350

Kakue mapiipyTsl JOKeH BBIOpaTh MyTEIECTBEHHUK, YTOObI TOOBIBATH
BO BCEX 4YETHIPEX ropojax W 3aTpaTUTh Ha Bce moe3aku MeHee 5000
pyOneii? B orBere yKkaxure pPOBHO OAMH HaOop MapuHipyToB 0e3
HpO6€JIOB, 3aITATBIX U APYTUX OJOIIOJIHHUTECIBHBIX CHMBOJIOB.

13. lanbl 11Be KpyXkH LMIMHIApUdeckod dopmsel. [lepBas kpyxka
HIKE BTOPOM B YETHIPE pasa, a BTOpas B IOJITOpa pa3a mupe nepoi. Bo

CKOJIBKO pa3 00beM MepBOil KpYKKU MeHbIlIe 00beMa BTOPOi? P
14.Ha  pucynke  wu300paxéH  rpaduk  HEKOTOPOM
Flx)=— SENELICIIT N
byuknuu y=f(X). Oyukuus 2 4 — . i,
olHa u3 mepBooOpasHelx  (yHkuuu. Haiimure muomans '
3aKpaleHHON QUrypsl.
15. Octpsrle yrasl NpsSMOYTOJBHOTO TPEYroJbHUKA paBHBI 62° n C
28°. HaiiguTe yroia MeXay BBICOTOM M MEAMAHOW, MPOBEIEHHBIMU W3
BEpILIMHBI IpsiMoro yria. OTBeT naiiTe B rpajaycax.
16. O66éM koHyca paBeH 32. Uepe3 cepelnHy BBICOTHI KOHYyCa
IpoBe/ieHa IJIOCKOCTh, MapayjienbHass ocHoBaHHMio. Haiinute o0véM 4 ' B
KOHYCa, 0TCEKaeMOr0 OT JAHHOTO KOHYCa MPOBEAEHHOH MIIOCKOCTHIO.
17. Ha xoopaunatHoii mpsimoii otmeuenbl Touku A, B, C,uD. Ilpo

2
YHCJIO M U3BECTHO, YTO OHO paBHO \/_
A4 B C D

fz-

| |

I I

-3 -2 -1 0 1 2 3

YcTaHOBHUTE COOTBETCTBUE MEXAY YKAa3aHHBIMH TOYKAMU U YUCJIAMU U3 IPABOrO CTOJIOIA,
KOTOPBIC UM COOTBETCTBYIOT.

TOYKHU UNCIIA
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B) B 3
B)C 2)"™ .
D 3m-—

o

B Tabauie noj kaxx o1 OyKBOM yKaKUTE COOTBETCTBYIOIIUN HOMED.

A b B I

18. M3BecTHO, 4TO BCE HIYKH — PBIOBI, TAaKXKE M3BECTHO, YTO BCE PHIOBI IUIABAIOT B BOJIE.
Tronenb Toke miaBaeT B Bojae. BriGepure yTBepikIeHUS, KOTOpPbIE CIEAYIOT W3 MPHUBEAEHHBIX
JTAHHBIX.

1) Bce Tronenn — pouIObI

2) Ecnu )KMBOTHOE HE IIJIaBAET, TO 3TO HE TIOJICHb

3) Bce myku miaBaroT B BOJe

4) Ecnu )UBOTHOE TUIaBaeT B BOJIC, TO OHO JINOO phIOa, TMOO TIOJICHD
B otBere ykaxkute HOMepa BBIODAHHBIX YTBEpXKACHUN O€3 MPOOENoB, 3amsThIX U JIPYTUX
JIOTIOJTHATEIILHBIX CHMBOJIOB.

19. Boruepkaute B uucie 123456 Ttpu uumdpsl Tak, 4TOOBI MOJIydHBIIEECS TPEX3HAYHOE
YHCIIO IeIWIOCh Ha 27. B 0TBeTE yKakKUTE MOJIyUYHBILEECS YUCIIO.

20. [IpsmMoyronpHUK  pa3OUT HA  YeThIpe  MEHBIIMX  MPSMOYIOJbHUKA  JBYMS
MPSIMOJIMHEMHBIMU pa3pe3amu. [Inomanu Tpéx U3 HUX, HAYMHAS C JIEBOT'O BEPXHETO M Jiajee 1Mo
4acoBOM cTpelke, paBHbl 18, 15 u 20. Haiinure minoma s 4eTBEPTOro NpIMOYTOIbHUKA.

18 15
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