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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. O6saacTh NpUMEHEHNsI MPOTrPAMMBbI

[Iporpamma npeamera OVYIIL.06 Maremaruka npeaHa3HadyeHa g U3y4CHHUS] MaTEeMaTUKU
B IipoeccroHanbHbIX 00pa3zoBaTenbHbIx opranuzanusax CI1O, peanu3yromux o0pa3oBaTeIbHYO
IporpaMMy CperHero oomiero oOpa3oBaHus B MpeJesiax OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
nporpammbel CITO (OOII CIIO) Ha 6a3e OCHOBHOro 00IIero oO0pa3oBaHUs IMPU IMOATOTOBKE
CIEIUAJINCTOB CPEAHETO 3BEHA.

[Iporpamma yuebHOro mpeamera OVYIIL.06 MaremaTtuka pa3zpaboTaHa Ha OCHOBE
tpedoBanuit ®I'OC CIIO, npenpsaBiasieMbIX K CTPYKTYpPE, COIEPKAHUIO U PE3YJIbTaTaM OCBOEHUS
obmeobpazoBatenbHOro yueonoro npeamera OYII1.06 Maremaruka B yactu peamsanuu GI'OC
COO B npeaenax 0CBOGHHUSI OCHOBHOH npodeccroHanbsHON 00pa3zoBarenbHOi nporpammel CITO
(OITIOIT CIIO) na 6a3e ocHOBHOro oOmiero ooOpazoBaHusi ¢ yderom TpeboBanmii ®PI'OC k
MOJTy4aeMOM CHEIHMAIBLHOCTH CPETHET0 MPO(PECCHOHATEHOTO 00pa30BaHUs.

[Iporpamma yueOGHOro mpeamera OVYIL.06 Maremartnka SBIsSE€TCS YacThbl0 OCHOBHOM
npodeccuoHanbHON obOpa3oBarenbHOW Tporpammbl B coorBerctBuu ¢ PI'OC CIIO mo
cneruanbHocTH 53.02.02 My3bIKanbHOE HCKYCCTBO 3CTPAAbI (110 BUAAM).

1.2. Mecto y4yedHoro npeamera B crpykrype IIICC3
VYueOnsiit npeamer OYII.06 MaremaTuka sBiiseTcs: 00s13aTEIbHBIM yUEOHBIM IIPEIMETOM
0011e00pa30BaTeIbLHOrO YUeOHOTO IHKIIA.

1.3. llesin u 3agaum, TpeOOBAHUSA K Pe3yJIbTATaM OCBOEHHsI NMpeAMeTa

OVIIL.0O6 MartemaTnka OTHOCHUTCS K MpeAMETHOH obnactu "Marematuka u uHpopmatuka'.
W3yuenue npenmeTHoi obnactu "Maremarrka U nH(poOpMaTUka" J0KHO 00ECTIEUUTh:

c(OpPMUPOBAHHOCTh MPEJICTABICHUA O COLHUANbHBIX, KYIbTYPHBIX U HCTOPUYECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTUKU M UH(OPMATHUKH;

c(OpPMUPOBAHHOCTh OCHOB JIOTHUECKOTO, AaJTOPUTMHUYECKOTO U MaTeMaTUYecKOro
MBILLUICHHUS;

c(OPMHPOBAHHOCTh yYMEHUH TNPUMEHATh MOJYYEHHbIE 3HAHUS TMPH pElICHUH
pa3IUYHbIX 3a/1a4;

c(OPMHPOBAHHOCTh MPEJICTABICHUI O MaTeMaTHKe KaK 4YacTH oOIleyenoBeYecKon
KYJIbTYpPbl, YHUBEPCAJIbHOM $S3bIKE HAyKH, IO3BOJIAIOIIEM OIMCBHIBATh W H3y4yaTh pEaJIbHbIE
IIPOLIECCHI U SIBJICHMUSI.

Pa6ouas nporpamma OVII.06 MatemaTrka OpueHTHpPOBaHA Ha JTOCTHKEHHUE CICTYIOMUX LeJlei:
e (dopMmupoBaHue Yy OOy4arolIMXCsl MPEACTaBICHUH O poiaM UHPOPMATUKU U
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (MUKT) B coBpemeHHOM oO0miecTse,
NOHMMAHHUE OCHOB IPABOBBIX ACIEKTOB HCIOJb30BaHUS KOMIIBIOTEPHBIX IPOrpaMM U
pabotel B UHTEpHETE;

e (QopmupoBaHue y oOOydarOIIUXCS YMEHHUH OCYILECTBISATh MOUCK W HUCIOJIb30BaHUE
uHpopManuy, HeoOXoIuMoN Juid 3((EKTUBHOIO BBINOJIHEHUS MNPOPECCHOHATBHBIX
3a/1a4, Mpo(eccnoHalIbHOTO U JTUYHOCTHOT'O Pa3BUTHS;

e (opMupoBaHHe y 00Y4aIOIUXCS YMEHUI IPUMEHSTh, aHATU3UPOBATh, IPEOOPa30BHIBATh
UH(POPMALIMOHHBIE MOJIENH PEaJbHBIX OOBEKTOB W MPOIECCOB, UCHOIB3YsSd MPU ITOM
HKT, B TOM 4ncIe pu U3y4eHUH APYTUX JUCLHUILIVH;

® pa3BuTHE Yy OOYyYalOIIMXCsl T[I03HABAaTEJIbHBIX HWHTEPECOB, MHTEIJIEKTYAIBHBIX U
TBOPYECKUX CIIOCOOHOCTEN IMyTeM OCBOEHUS M MCIIOJIB30BAaHHUS METOI0B MH()OPMATHKH U
cpenctB UKT npu nzydeHun pa3nuyHbIX y4eOHBIX MTPEIMETOB;



e mnpuoOpeTeHrne 00yJarIIUMUCS OTBITA UCTIOIH30BaHUS UH(GOPMAIMOHHBIX TEXHOJOTHI B
WHIUBUIYAIbHOW W KOJUICKTUBHOW Yy4eOHOM M TI03HABATEIbHOW, B TOM YHCIE
MIPOEKTHOM, JIESITENBHOCTH;

e qmpuoOpeTeHHEe OOYyYarONUMHUCA 3HAHWM OSTHUYECKHX AaCIEeKTOB HMH(POPMAaIMOHHOMN
JEATETLHOCTH U MH(GOPMAIIMOHHBIX KOMMYHHUKAIIMKA B TJI00aJbHBIX CETSIX; OCO3HAHHWE
OTBCTCTBEHHOCTH  JIIOJCH, BOBIICUCHHBIX B  CO3JaHHEC W  HCIOJIL30BAaHHUE
WH()OPMAITMOHHBIX CUCTEM, PACIIPOCTPAHCHHE W MCTIOIb30BaHUE HHGOPMAIIHH;

e BiajcHUC MHPOPMAITMOHHON KYJIBTYpOH, CIIOCOOHOCTBHIO aHAIM3UPOBATH U OICHUBATH
UH(OPMAIIMIO C HCIIOJIIB30BAHHEM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH,
CpencTB 00pa30oBaTEIbHBIX U COIUATBHBIX KOMMYHUKAIIHH;

e oOccrieueHne CcHOPMHPOBAHHOCTH TPEACTABICHUN O COLMAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (DPAaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

e obOecrieueHre cHhOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIIIICHHS,

e oOccrieueHne CGHOPMHUPOBAHHOCTH YMEHHM MPHUMEHSTH TONyYeHHBIC 3HAHUS IPU
PELICHUH Pa3INYHbIX 33]1a4;

e o0OecrieueHne Cc(OPMUPOBAHHOCTH TPEJICTABICHWH O MaTeMaTHKE KaK 4YacTH
00111e4YeI0BEUECKOM KYJIbTYPhl, YHUBEPCAIHHOM S3BIKE HAYKH, TTO3BOJISIONIEM OMTUCHIBAThH
Y U3y4aTh peajibHbIE IPOLECCHI U SIBJICHUSI.

B pesynbprare ocBoeHHS IIpeIMeTa 00y4Yaronics T0JDKEH 3HATh:
3.1. TemaTuueckuil Mmatepuai Kypca;
3.2. OCHOBHBIE TEXHOJIOTHH CO3/IaHUs, PEIaKTUPOBaHUSA, O)OPMIICHHUS, COXPAHEHUS, ITepeIadn
MH(POPMALMOHHBIX MPOLIECCOB PA3JIIMYHBIX THIIOB C TOMOILBIO COBPEMEHHBIX IPOrPAMMHBIX
cpeacTB MHPOPMAMOHHBIX ¥ KOMMYHUKAITMOHHBIX TEXHOJIOTHH;
3.3. Ha3znaueHnue u BHJbI MH(OPMAIIMOHHBIX MOJIENEH, ONUCHIBAIOLIMX pPEalbHble OOBEKTHI U
IIPOLIECCHI;
3.4. Haznauenus u QyHKIMU ONEPALMOHHBIX CHCTEM;
3.5. 3HaueHue MaTeMaTMYeCKONl HayKu MJii pelIeHMs 3ajady, BO3HUKAIOIIMX B TEOPUH U
NPaKTUKE;
3.6. IllupoTy M OrpaHMYEHHOCTb NPUMEHEHUS MAaTeMaTHYEeCKHMX METOJ0B K aHaluzy u
UCCIIEIOBAaHMIO MTPOLIECCOB U SABJICHUH B IPUPOJE U OOIIECTBE;
3.7. 3HaueHue NpakTHUKU U BOIPOCOB, BOSHUKAIOIIMX B CAaMOW MaTeMaTtuke, s GopMHUpOBaHUS
U Pa3BUTHUS MaTEMaTUYECKON HAYKH;
3.8. Wnem pacmmpeHuss 4YHCIOBBIX MHOXECTB Kak CHocoda IMOCTPOEHHSI HOBOIO
MaTeMaTHYeCKOro ammapara Ui pelleHUs NpakTUYeCKUX 3ajad W BHYTPEHHUX 3a7ay
MaTEeMaTHKH;
3.9. 3HavyeHue wuJei, METOAOB M pPE3yIbTAaTOB anreOpsl M MaTeMaTHYECKOro aHalu3a st
MIOCTPOEHHUS MOJIENIEH pealbHbIX MTPOLIECCOB U CUTYaLIU;
3.10. BOo3MO>XHOCTH T€OMETPUU JJIsl ONMCAHUS CBOMCTB pEAJIbHBIX NPEAMETOB M MX B3aMMHOIO
PacIOJIOKEHUS;
3.11. VYHuBepcaJbHbIIl XapakTep 3aKOHOB JIOTUKM MaTeMaTHMYeCKUX pAcCyKACHUH, HX
NPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTAX YEIIOBEUECKON JESATENbHOCTH;
3.12. Paznuune TpeOOBaHUM, IPeabABISEMbIX K JOKA3aTEIbCTBAM B MaTeMaTHKeE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHWYECKUX U TYMaHUTApHbIX HayKaX, Ha MPAKTHKE;
3.13. Poip akcmomMaTuKu B MaTEMAaTHKE; BO3MOKHOCTh IIOCTPOEHUSI MAaTEMaTHYECKUX TEOPUH Ha
AKCHOMAaTHUYECKON OCHOBE; 3HAYEHHME AaKCUOMATHUKHM MJIs JpYrux oOnactedl 3HaHUS W JUIS
NPaKTUKU;
3.14. BeposTHOCTHBI XapakTep Pa3JIMYHBIX MPOLECCOB M 3aKOHOMEPHOCTEH OKPYKAFOIIETO
MHpa.



B pesynbrare ocBoeHUS mpeaMeTa 00yJaroIuiics J0/KeH YMeTh!
V.1. TlpoBoauTh TOXIECTBEHHBIE MPEOOPA30BaHMs HPPAIMOHATBHBIX, ITOKA3aTEIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPHUYECKUX BBIPAKECHUH;
V.2. Pemarp uppanuoHangbHbIE, JOrapupMUYECKUe U TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA; PEIIaTh CUCTEMbl YPAaBHEHUI U3yUYEHHBIMU METO/IaMU;
V¥.3. Crpoutp rpaduxu sneMeHTapHBIX (DYHKUUNA W MOPOBOAUTH MPEOOpa3oBaHUS TPa(UKOB,
UCIIOJIb3YS] U3YUEHHBIE METO/IbI;
V.4. [IpuMeHATh annapat MaTeMaTUYECKOr0 aHajn3a K PEIICHUIO 3a/1a4;
V.5. 1lpuMeHATh OCHOBHBIE METOJbl TE€OMETPUU (IPOEKTHUPOBAHUS, IPEOOPA30OBAHUA,
BEKTOPHBIN, KOOPJIWHATHBIN) K PELICHUIO 3a]1a4;
VY.6. OnepupoBatrh pa3IM4YHBIMUA BUAAMU HHPOPMALMOHHBIX 00BEKTOB, B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA, COOTHOCUTH MOJy4YEHHBIE PE3YJIbTAThI C peaTbHBIMU O0BEKTaAMHU;
VY.7. Pacnio3HaBaTh ¥ ONMUCHIBaTh WH(OPMALMOHHBIE TPOIECCH B COIUATBHBIX, OMOIOTUIECKIX
Y TEXHUYECKUX CUCTEMAX;
V.8. Hcnonp3oBarh TOTOBbIE HH(OPMAIIMOHHBIE MOJENH, OIEHHBATh HMX COOTBETCTBHE
peaibHOMY OOBEKTY U LEISIM MOJEIMPOBAHNUS;
¥.9. OneHuBaTh JO0CTOBEPHOCTH WH(OPMAIIUH, COMTOCTABIISS PA3IMUHbBIC HCTOUYHUKH;
V¥.10. HnmroctpupoBaTh ydeOHBIE pabOTHI C HCIONB30BAHHUEM CPEICTB HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;
V.11. Co3naBatb uHGOPMAIMOHHBIE OOBEKTHl CIOKHOW CTPYKTYphl, B TOM YHCIE
TUIEPTEKCTOBBIE JJOKYMEHTHI;
V¥.12. IlpocmarpuBaTh, CcO34aBaTh, PEAAKTHUPOBATh, COXPAHATH 3alucu B 0a3ax [aHHBIX,
[0JIy4yaTh HEOOXOAUMYIO HH(OPMALIHIO 110 3aIIPOCY MOJIb30BATENS;
V.13. HarnaaHo npencTaBiiATh YHUCIOBBIE MMOKA3aTENN U IUHAMUKY UX U3MEHEHHUS C MIOMOIIbIO
IIpOrpaMM JesI0BOH rpaduky;
VY.14. CoOmroparh mpaBWiia TEXHUKH O€30MaCHOCTH M TUTHEHHYECKHE PEKOMEHIAINH IPHU
MCIIOJIb30BaHUU CPEJCTB MHPOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TexHonoruit (MKT).

B pesynbrare ocBoeHus mnpeaMera y oOydaromierocss (GpopMHUPYIOTCSA ClEIyHoLue
oouue komnerenuuu (OK):

OK 10. Vcnonb30Bath B 1podeCCHOHATBHOM ASSITEIHOCTH YMEHHUS U 3HAHUS, TTOJIYUCHHbBIC
O6y‘laIOI]_II/IMI/IC$I B XO04€ OCBOCHUA y‘IC6HLIX npeaAMETOB B COOTBECTCTBUU C (I)eﬂepaHBHBIM
TOCyAapCTBCHHBIM 06paBOBaT6J’ILHHM CTaHAApPTOM CPEAHLETO 06]1[61"0 06p3.30BaHI/I$I

B pesynbrare ocBoeHus mnpeaMera y oOydaromierocs (GpopMHUPYIOTCS ClEIyoLe
JMYHOCTHBIE pe3yabTarhl (JIP):

I'n6xo pearupyromuii Ha NOsBJIEHHE HOBBIX (POPM TPYHOBOH IesATeNbHOCTH, TOTOBBIN K | JIP 18
1X OCBOCHHIO.

OcBoenue coaepkanusi ydeOHOTO MpeaMeTa OO0ecrnedrnBaeT TOCTHKEHUE CTYACHTaMHU
CJICAYIOUIMX Pe3yJIbTaTOB:

* METanpeIMEeTHBIX:

YMEHHE CaMOCTOSITENIbHO ONpEIeNsATh LeNu JAEATENbHOCTH W COCTaBJATh IUIaHbI
NEeSITeIbHOCTH;,  CAMOCTOSITENILHO  OCYIIECTBISITh, KOHTPOJMPOBAaTH W KOPPEKTHPOBATH
NeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTHXKEHUS TOCTABJICHHBIX IIeNei
U peasn3aliiuyl IJIAHOB IS TEIbHOCTH; BHIOMPATh YCIIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

yMEHHE MpPOAYKTUBHO OOIIAThCS W B3aUMOJEWCTBOBATH B IPOLECCE COBMECTHOM
NeSITEIPHOCTH, YYUTHIBATh TIO3MIMH JAPYIHX YYACTHUKOB JESTEIBHOCTH, 3 (HEKTUBHO
pasperatb KOH()IUKTHI;

BJIa/ICHUE HaBbIKAMU [103HABATEIbHOM, Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHOM
NeSITeIbHOCTH, HAaBBIKAMU  paspelieHus MpoOyieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3ajad, IPUMEHEHUIO Pa3TUIHBIX
METO/I0B TIO3HAHUS;
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TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENbHON WH(pOPMAlMOHHO-TIO3HABATEIbHON
NEeSTENIbHOCTH, BKJIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3IUYHBIX MCTOYHHMKAX HH(pOpMaluu,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, MOTYyYaeMYI0 U3 Pa3IHYHBIX
HCTOYHUKOB;

BJIA/ICHUE S3BIKOBBIMM CPEICTBAMHU: YMEHHE SICHO, JIOTMYHO U TOYHO H3JIaraTb CBOKO
TOUKY 3pEHUS], UCII0JIb30BATh aJIcKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HABBIKAMHM II03HABATEIILHOW peQUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHI, IPAHUI] CBOETO 3HAHUA U
HE3HaHUs, HOBBIX [103HABATEJIbHBIX 3a/1a4 U CPEJICTB Ui UX TOCTUKEHUS;

LEICYCTPEMJICHHOCT, B TIOMCKaX UM TPUHATUU PEUICHHH, COOO0pa3UTENbHOCTh U
UHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPHUHUMATH
KpacoTy U FapMOHUIO MUDA;

YMEHHUE ONPENENSITh LI€JIM, COCTABIATh IUIAHBI AEATEIbHOCTU U ONPEHENATh CPEACTBA,
HEOOXOUMBIE I UX pealn3alliy;

UCIOJIb30BAHNUE PA3JIMYHBIX BUJOB II03HABATEJIbHOM JESATENBHOCTH JJIsl pELICHUS
MH(OPMALIMOHHBIX 33]1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOJI0IEHNUS, OIICAHMUS,
U3MEPEHHMs, DKCIEPUMEHTA) JUIA OpraHM3aliyd y4eOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOU
JESITENIbHOCTH C UCIOJIb30BaHUEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;

WCTIOJb30BAHNE PA3IUYHBIX WH(POPMALMOHHBIX OOBEKTOB, C KOTOPBHIMH BO3HHMKAET
HEO0OXOUMOCTD CTAIKUBATHCS B MPOPECCHOHATBHON cepe B U3YUSHUHU SBICHUN U MPOLIECCOB;

HCIOJIb30BaHNE PAa3JIMYHbIX HCTOYHUKOB HMH(OpPMALMM, B TOM YHUCIE 3JIEKTPOHHBIX
OnOIMOTEK, YMEHHE KPUTUYECKU OLICHUBATh U MHTEPIPETUPOBATH MHPOPMAIUIO, TOTYyYaEMYIO
U3 pa3IMYHbIX UCTOYHUKOB, B TOM uuncie u3 cetu MHTepHer;

YMEHHE aHAIW3UPOBaTh U NPEIACTABIATh HH(GOPMAIMIO, JAHHYIO B 3JIEKTPOHHBIX
(dopMaTax Ha KOMIIBIOTEPE B PA3IIMYHBIX BUAAX;

YMEHHE HCIONb30BaTh CPEACTBA MH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPTraHU3AllMOHHBIX 3a7ad C COOJIIOJECHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM O€3011acHOCTH;

yMEHHE MYyOJUYHO NPEICTaBISTh PE3YJIbTaThl COOCTBEHHOTO WCCIIEOBAHMS, BECTHU
JUCKYCCUM, JIOCTYITHO W TapMOHUYHO coOdYeTas cojepkaHue U (GOpMbl MpeJCTaBIsieMOn
uH(pOpMaIIUU CpeCTBAMU HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH;

* IPEIMETHBIX:

c(OPMUPOBAHHOCTh MPEACTABIECHUI O MaTeMaTUKEe KaK 4acTH MHUPOBOM KyJIbTYpbl U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMM, CHOCcOo0axX ONUCAHMs SIBICHUH peabHOro
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHYeCKMX MOHATUSAX KaK BaKHEHIIuX
MaTEMaTUYECKNX MOJEIAX, MO3BOJISIOIIMX ONKUCHIBATh U MU3y4aTh PAa3HbIE MIPOLIECCH] U SBJICHMUS;
MIOHUMaHNE BO3MOYKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUS] MATEMATUYECKUX TEOPUH;

BJIAJICHUE METOJAaMH JI0KA3aTEeJIbCTB U AJTOPUTMOB PELICHUS, YMEHHE UX NPHUMEHSITH,
IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUSA B XO/I€ PEIICHU 3a/1a4;

BJIAJICHUE CTAHJAPTHBIMU IIPUEMAaMH PELICHHs PAlMOHAIBHBIX W HUPpPAlUOHAIbHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CHUCTEM;
WCITOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrPAMM, B TOM YHUCJIE JUISl IOMCKA IIyTH PELICHUs U
WJUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

c(OpPMUPOBAHHOCTH MPEICTaBICHUI 00 OCHOBHBIX MOHATHSIX MaTeMAaTHUYECKOIO aHau3a
U MX CBOWCTBax, BJIAJICHHME YMEHUEM XapaKTepHU30BaTh MOBEACHUE (QYHKIUI, MCHOIb30BAHUE
MTOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMU IOHATHSIMU O IUIOCKMX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaxX; C(OPMHUPOBAHHOCTh YMEHUS PacliO3HABaTh FT€OMETPUUECKHE
(GuUrypsl Ha yepTeKax, MOJIENIAX U B peaIbHOM MUPE;



MPUMEHEHHE W3yYEHHBIX CBONCTB TeoMeTpuuecKux Guryp u Qopmyn sl pemeHus
FeOMETPUUYECKUX 3aJ1ay U 3aJau C MPAKTUYECKUM COJIEP>KaHUEM;

cOPMUPOBAHHOCTh ~ MPEACTABICHUN O Tmpomeccax ©  SBICHUSX, HMEIONINX
BEPOATHOCTHBIN XapakTep, CTaTUCTUUYECKHX 3aKOHOMEPHOCTAX B pPEalbHOM MHpE, OCHOBHBIX
MOHSATHUSAX AJIEMEHTApPHOM TEOPUH BEPOSTHOCTEW; YMEHUM HaXOIUTh U OILCHUBATH BEPOSTHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

BJIa/ICHUE HaBBIKAMH UCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM P PEIIeHUN
3az1ay;

cOpPMUPOBAHHOCTh NPEIACTaBICHUNH O poiau uHbopMauuu U HHOOPMALMOHHBIX
MIPOLIECCOB B OKPY>KAIOIIEM MUPE;

BJIJICHUE HaBbIKAMHM  aJNTOPUTMHUYECKOTO MBINUICHHWS W I[OHMMAaHHUE METO/OB
(GbopManbHOTO OMHCAHWS AJITOPUTMOB, BJIAJCHUE 3HAHUEM OCHOBHBIX aJITOPHUTMHUYECKUX
KOHCTPYKIUH, YMEHUE aHATTU3UPOBATH aITOPUTMBI;

WCIOJIb30BaHNE TOTOBBIX NPUKIATHBIX KOMIBIOTEPHBIX MPOTpPaMM IO TPOGUIIO
MOJITOTOBKH;

BJIaJICHUE CIIOCOOAMU TIPEACTABIICHUS, XpaHEHUS U 00pabOTKH JaHHBIX HA KOMITBIOTEPE;

BIIQJICHUE KOMIIBIOTEPHBIMU CpPEACTBAMM TPEACTABICHUS U aHalu3a JaHHBIX B
AJIEKTPOHHBIX TAOIUIIAX;

chOpMUPOBAHHOCTh MpEACTaBIEHUN O 0azax MaHHBIX M MPOCTEUIINX CPEACTBAX
YIPaBJICHUS UMU;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O KOMIIBIOTEPHO-MAaTEMaTHUYECKUX MOJIEISIX U
HEOOXOAMMOCTH aHaJIN3a COOTBETCTBUS MOJIEIIH U MOJICITHPYEMOT0 00BbeKTa (Ipoiiecca);

c(hOpMUPOBAHHOCTH 0A30BBIX HABBIKOB U YMEHUH MO COOJIIOICHUIO TPEOOBAaHUN TEXHUKHU
0€30MMacHOCTH, TUTUEHBI U PeCypcocOepekeHUs IMPH paboTe Co cpeicTBaMU HH(POPMATU3AIINN;

MMOHMMAaHUE OCHOB IPABOBBIX ACMEKTOB HCIIOJIB30BAHMSI KOMITBIOTEPHBIX MPOTpaMM U
IpaB JIOCTyNA K TI100aTbHBIM HHGOPMAITMOHHBIM CEPBUCAM;

MPUMEHEHHE Ha MPAKTHKE CPENICTB 3alIUTHl MH(OPMALUU OT BPEJOHOCHBIX MPOrPaMM,
COOJTIOZICHHE TPABUJI JIMIHOW OE30MacCHOCTH W ATHKHU B paboTe ¢ MHPOpPMAIECH M CPeICTBAMU
KOMMYyHUKauui B IHTepHere.

1.4. PexomeHayeMoe KOJIMY€ECTBO YaCOB HA OCBOEHHE MPOrPaMMbI
MakcumanbHOM yueOHO Harpy3ku oOydarolerocst 54 yaca, B TOM YHUCIIE:
00s13aTebHON ayJTUTOPHOM yueOHOM Harpy3Ku o0ydJaromerocst 36 4acos;
CaMOCTOSITeNIbHON paboThl o0yyarorerocs 18 yacos.

2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE PABOYE ITPOI'PAMMBI
2.1. O0mas xapaKkTepuCTHKa y4e0HOI0 nmpeaMera

VueOupiii  mpenmer  OVIL.O6 ~ Marematuka  sBiseTcss  (pyHIaMEHTAJIbHBIM
00111e00pa30BaTeIbHBIM MPEAMETOM CO CIOXHMBIIUMCS YCTOMUUBBIM COAEP)KaHUEM M OOIIMMHU
TpeOOBaHUSIMU K MOATrOTOBKe oOydaromuxcs. Ho onHON M3 XapakTepUCTHK COBPEMEHHOIO
oO11ecTBa SIBJISIETCS UCMOIb30BaHUE MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA BO
Bcex cdepax KU3HEHesATeNbHOCTH uernoBeka. [losTomy mepen oOpa3oBaHuMeM, B TOM 4YHCIIE
npodecCUOHATBHBIM, CTOUT TNpobiemMa (GopMupoBaHUS HHPOPMALMOHHOW KOMIIETEHTHOCTH
crienuanucTa (CmocoOHOCTH MHIMBH/IA PeliaTh yueOHbIe, OBITOBBIC, TPO(ECCHOHATBHBIE 3a/1a9n
C MCIIOJIb30BaHHEM MH(POPMALMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJIOTUM), 0OecreunBaroe
€ro KOHKYpEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Aa.

IIpu ocBoenun cnenuanbHocteld CIIO rymanutapHoro mpoduis npoheccHoHaIbHOTO
oOpazoBanus yueOHblid npeamer OVYIL.06 MaremaTtnka usyuyaercst Ha 6a3oBoM ypoBHe DPI'OC
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CpeIHero oo0niero 00pa3oBaHusl.

OTO BBIpAXAETC B COJEPKAHMM OOYYEHHUs, KOJUYECTBE YAacOB, BBIIEISIEMBIX Ha
U3y4EHHE OTJICJIbHBIX TEM IPOTrPaMMBI, TTyOMHY UX OCBOCHHS CTYACHTAMH, 00bEMe U XapaKTepe
IPAaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHON CaMOCTOSTEIbHONW pabOThI CTYAECHTOB.

VYuebublii npenmer MaTemaruka 1 nH(GOpMATHKA BKIIOYAET CICAYIOIINE Pa3/Iebl:

* «MHdopmMamoHHas 1eATENbHOCTh YEI0BEKa

* «Cpencra nHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U

* «Texnonoruu cozanus u npeodpazoBaHus HH(POPMALIUOHHBIX O0BEKTOBY

*  «TeneKoOMMyHHKAIIMOHHBIE TEXHOJIOTUN

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

* «lIpsamble u MmIoCKOCTH B npocTtpaHcTBe. KoopauHaTel M BEKTOPbl. MHOIOTpaHHUKHU H
KpYTIJIblE TEJay;

* «KombOunaropuka. D1€eMEHThI TEOPUU BEPOATHOCTEN U MAaTEMAaTUYECKOW CTATUCTUKIY,;

*  «OcHOoBBbI TpuroHoMeTpuu. @yHKUU U rpauKu. YpaBHEHUS U HEPABEHCTBAY;

* «Hayana MmaTeMaTUyeCKOToO aHAIU3A».

N3yuenne yweOHOro mnpenMera Maremaruka M HHQOpMaTuka Ha 0a30BOM YpOBHE
IIpelyCMaTpUBAaET OCBOEHHE yueOHOro MaTepuajia BCEMHU OOydaroIIMMUCS, KOTJa B OCHOBHOM
mKoje o0oO0IaeTcss M CUCTeMaTH3UpyeTcss ydeOHbIl MaTrepuan B IENsIX KOMILJIEKCHOIO
NPOJIBIKEHHS CTYACHTOB B JalibHEHIe yueOHoil nesrenpbHocTH. Oc000€ BHUMaHUE MPH 3TOM
yIeNseTcss U3yYeHHUIO MPaKTHKO-OPUEHTUPOBAHHOIO y4eOHOro MaTepualia, CIIOCOOCTBYIOIIETO
(GOpMHUPOBAHHIO Yy CTYJIEHTOB OOIIEH KOMIIETEHTHOCTH, TOTOBHOCTH K KOMIUIEKCHOMY
UCIOJIb30BAaHUI0 HHCTPYMEHTOB MH()OPMAITMOHHOMN €ATEIbHOCTH.

OcBoenne yueOHOTO TIpeameTa MHpopMaTHKa, yIuTHIBArOIICH crieln(UKy OCBAaUBAEMBIX
npodeccuit CIIO u cnenuansHocteit CIIO, npennonaraer yriryOjaeHHOE M3ydeHHE OTIENIBbHBIX
TEM, aKTUBHOE HCIIOJIb30BaHKE pa3nuyHbIx cpencts MKT, yBennueHne npakTUYECKUX 3aHATHM,
pas3IMYHBIX BUJOB CaMOCTOSITE€IbHON PabOThl, HAPaBIEHHBIX Ha MOATOTOBKY OOYYarOLIMXCS K
poQeCCHOHAIBHON AESATENBHOCTH ¢ uctonb3oBanueMm UKT.

IIpu opranuzanuu NpakTUYECKUX 3aHATUNA U BHEAYJUTOPHOM caMOCTOATENbHOI padoThI
HEOOX0MMO aKLIEHTHPOBATh BHUMAaHHE OOYYArOIIMXCS Ha TOUCKE MH(OpMAIMH B CPEICTBAX
maccMmenua, MHtepHere, B yuyeOHOM M cHEUUATbHOW JMTEpaType € COOTBETCTBYIOILUM
oQOopMIICHHEM U TMPEACTAaBICHUEM pPE3yJbTaTOB. IJTO CIOCOOCTBYET (OPMUPOBAHHUIO Y
CTYACHTOB YMEHUH CaMOCTOSTEIbHO M H30MpATEIbHO NMPUMEHSATh PA3JIMYHbIE MPOTrpaMMHBIE
cpeactBa KT, a Takxke gonosnHuTenbHOe 1uppoBoe o0opynoBaHue (IpUHTEPHI, Tpaduyeckue
IUTAaHIIETHl, IM(POBBIE KaMmephl, CKaHEpbl M Jp.), MOJIb30BaThCsi KOMIUIEKCHBIMH CIIOCOOaMU
00paboTKH U MpeaocTaBiIeHHs] HH(POpMAaLIUHU.

OCHOBHBIM BHJIOM 3aHATHMH 10 y4eOHOMY TIpeAMETy SBISIOTCA TEOPETUYECKHe U
npaktudeckue 3aHsatus. Llenb TeopeTnyeckux 3aHATUN — AaTh Marepuan Juid (GOpMHUpPOBaHUS Y
CTY/IEHTOB OOBEKTHBHOI'O M LIEJIOCTHOTO MpecTaBieHus 00 NH(OPMAIIMOHHOM OOIIECTBE, MECTE B
HEM YeJIOBeKa, YMEHHME BBIOMpaTh I'PaMOTHOE IMOBEJICHHE MPHU HUCHOJIb30BAHUU Pa3HOOOPa3HBIX
CpeICTB HMH(OPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTMH Kak B MNpOQecCHOHANbHON
NeSITeIbHOCTH, TaK U B OBITY, C(HOPMHUPOBAHHOCTb NPEACTABICHUNH O MaTeMaTUKE Kak
YHHMBEPCAJIbHOM S3bIKE HAyKH, CPEICTBE MOJEIMPOBAHMS SIBICHHH M IPOLIECCOB, HIEAX U
METOJIaX MaTeMaTUKH; Pa3BUTHE JIOTUYECKOTO MBILUIEHUS, IPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
QITOPUTMUYECKON KYyJIbTYpbl, KPUTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOXOJUMOM s
Oynyme  mpoeCCHOHAIBHOW  ACSATENBHOCTH, NI TPOJOJDKEHUs  oOpa3oBaHUS U
camMo00pa3oBaHus; OBJaJCHUE MATEMAaTUYECKUMH 3HAHHUAMU M YMEHUSMHU, HEOOXOIUMBIMU B
MIOBCEIHEBHOM KW3HHU, Ul OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAY4YHBIX JUCLMIUIMH U
JUCIUIUINH TpOo(eCCHOHATBHOIO 1HMKIJIA, A TOoJydyeHUs oOpa3oBaHHs B 00JacTsAX, He
TpeOyroLMX yriyOJeHHON MaTeMaTnueckoil moAroToBKy. [IpakTuueckue 3aHATHs paCCUMTaHbI HA
Oosiee TIIyOOKOE M3ydyeHHE CTyIEHTaMH MpoOIeMHBIX BompocoB yudeOHoro mpeamera OVYIL.06
Martemartuka, KOTOpbIE paccMaTpUBaroTCs B JeKIUIX. M3ydeHne TeM npoOiIeMHOro coaep>KaHus
SBIISICTCS  YCJIIOBUEM DPa3BUTHS y OOYYarOIIMXCS KPUTUYECKOTO MBIIUICHUS, YMEHHS
apryMeHTHPOBaTh CBOIO MO3UIMIO. [IpakTHueckue 3aHATHS MOTYT MPOXOJAWTh, B TOM 4YHCIE, B
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BUAC CCMHHAPOB U I[HCKyCCHﬁ, OCHOBBLIBATbCd Ha BBICTYIUICHUAX CTYACHTOB Ha YPOKE C
JOKJIagaMu, U T.AO. KOHTpOJIB 3HAHHUH OCYHICCTBJIACTCA B BUAC TMPOBCACHHA YCTHBIX OIIPOCOB,
CEMHMHAPCKUX 3aHATUH M NHCHMEHHBIX KOHTPOJIBHBIX PadOT, KOTOpbIE MOTYT 3aKJIIOYaThCs B
BBINIOJIHCHUN YYalllUMUCA NHUCbMCHHBIX OTBCTOB HAa BOIIPOCHI M3 CIIMCKA HNPHUMCPHBIX BOIIPOCOB
KOHTPOJIbHBIX padoT, a Takke B (opMe MHUCHMEHHOTO TECTHPOBAHHS, OPraHM30BaHHOIO, B TOM
YHCIIe, C UCTIOIb30BaHNEM HU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB C YIAICHHBIM JOCTYIIOM.

Nzyuenne obmeoOpa3oBarenbHOro yuebnoro npeamera «MaremaTnka u vHGOpMaTHKa
3aBepIIAeTCs TO/IBEICHUEM UTOTOB B (DOpME dK3aMeHa.

2.1. O0bem y4eOHOro npeaMera M BUAbl Y4eOHOH padoThl

Bun yueOHo# padboTbl Oovem uacos

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 54
O0s3aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 36

B TOM YHCJIE:

Teopernueckue 3aHATHS 17
[TpakTrueckue 3aHATUS (CEMUHAPBI, TUCKYCCUU, OOCYKICHHUE TOKIAJI0B, 16
coob1enue, pabora ¢ yueOHUKOM)

KonTtponbHbie paboTh 3
CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero) 18

HToroBas arrecrauus B (popme IK3aMeHa -2 ceMeCTp
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2.2. TeMaTH4ecKkuii IIaH U coaep:kanue yueoHoro npeavera OYIL.06 MaremaTuka

HaunMeHoBaHMe pa3aesioB U TeM

Copep:xaHue yueOHOI0 MaTepHaJia, JIaGopaTopHbie padoThl M MPAKTHYECKUE 3aHATHS,
caMOCTOsITeJIbHAsl padoTa 00y4aloIIuXCs

O0BeM yacoB

Yposensn
OCBOCHHUS

1

2

w

4

Paspnen 1. UndopManmoHHas 1esiTeIbHOCTh YeJ10BEKa

~

Tema 1.1. Poms HHPOPMATMOHHON
NEeATeTIBHOCTH B COBPEMEHHOM  OOIIeCTBe.
Oransl pa3BUTHA WH(POPMAITHOHHOTO
obmectsa u UT

Codeparcanue yuebHo2o mamepuana:

Brenenne. Poixp mHGOpMAaIMOHHON AEATENFHOCTH B COBPEMEHHOM OOIIECTBE, €r0 IKOHOMHYECKOH,
COLIMAIHOW, KYJNBTYpHOH, OOpa3zoBatenbHOIl cdepax. 3HadeHHE WHPOPMATHKUA TPH OCBOCHHUH
cnennansHocTedt CITIO. OcHOBHEIC 3Tambl Pa3BUTHS WHPOPMAIMOHHOTO OOIMIecTBA. DTalbl pa3BUTHUAL
TEXHUYECKUX CPEACTB W HMH(POPMAIMOHHBIX pecypcoB. HHpopmanmoHHble pecypchl oOIecTBa.
O6pazoBarenbHble MHGOPMAaLMOHHBIE pecypchl. [IpaBoBBIE HOPMBI, OTHOCSIIMECS K HH(OPMAIUH,
NpaBOHApYIIEHHS B HMHQPOPMAIMOHHOW cdepe, Mepbl HX NPEIYNpPeXICHUS. ODIEKTPOHHOE
NpaBUTENLCTBO. JIMIIEH3MOHHOE ITporpaMMHoe obecneyenue. Ilopran rocy1apcTBEHHBIX yCIyT.

CamocrosTesibHas padora:

3HaKOMCTBO ¢ mporpaMmHeiMu mpoaykramu MSOffice.
3HaKOMCTBO C pa3HBIMH BHJIAMH IPOTrPaMM

JIMICH3HOHHbIC)

3HakoMcTBO € mopraioM [‘ocyciyru.
(OecrumaTHBIC,  YCJIOBHO-OECIUIATHEIC,

0,5

Tema 1.2. [Tomxoaspl K MOHATHIO HHPOPMALIUH
u ee wusMepeHuto. [IpuwHOUTBL 00pabOTKU
nHpopMannu. KoMmproTepHbie Moenn

Codeparcanue yuebHo2o mamepuana:

IMoaxonp! k MOHATHIO U M3MepeHHI0 nH(popManuu. MHpOpMaoHHbIe 0OBEKTHl Pa3IMYHBIX BHIOB.
YHHBepcaIbHOCTh  ANUCKpeTHOro (umdpoBoro) mnpexncraBneHus uH(opmanuu. IlpencraBnenue
uH(pOpManuK B ABOMYHOM cucTteme cuncieHus. JuckperHoe (1u¢ppoBoe) MpeACTaBICHUE TEKCTOBOM,
rpadudeckoii, 3ByKoBOI HHpOpMarmu 1 BuneonHpopmannu. OCHOBHbIE HH()OPMALIMOHHBIE ITPOIIECCHI
U UX peanu3aiys ¢ MOMOIIBI0 KOMIIBIOTEPOB: 00paboTKa, XpaHeHHe, ITOUCK U Nepegada nHpopManuu.
[Mpunnuner 06paboTkn UHGOPMALMK TIPHU MOMOIIM KOMIbIOTEpa. ApU(PMETHUECKHE U JIOTHYECKHE
OCHOBBI Pa0OTHI KOMITbIOTEPA. AJITOPUTMEI M CITOCOOBI UX onucanus. [IporpaMMHBIN NpHHINT pabOTHI
KoMmIbioTepa. IIpuMepsl KOMIBIOTEPHBIX MOZIETIEH Pa3IHYHBIX MPOIECCOB.

05

IIpakTHyeckas padora:

KomupoBanue TekcToBOM, rpaduueckoi, ducinoBoii mHdopmaunu. PabGora ¢ aitioBoit cucTeMoi.
[MTouck uHdopManuK ¢ UCIIOIH30BAHHEM KOMITbIOTEpa. XpaHEHUE Pa3IMYHbIX BUAOB HH(OpManuK Ha
(POBBIX HOCUTEISX.

Co3nanue KOMITbIOTEpHBIX Mopened. Co3nanne WHOOPMAMOHHOW MOJIENIU CTPYKTYPhI y4eOHOTO
3aBefieHus (YpOBEHb 00pa30BaHUs, CIEHUAILHOCTH, mpodeccud, GOpMbl 00YUYCHHUs, TPYIIIbI, YACIO
CTYACHTOB).

0,5

CamocrosiTenbHast padora:
Coob1menne no reme «CucTeMbl curciIeHus», «Buapl n cBoiictBa nHpOpManum»

0,5

Tema 1.3. OcHOBHbIE HWH(OPMAIMOHHBIE
Ipolecchl M UX peanu3alus ¢ HOMOIIbIO
KOMIBIOTEPA

Cooepoicanue yuebno2o mamepuana.:

XpaHeHne WH()OPMALMOHHBIX OOBEKTOB PA3IMYHBIX BHJOB Ha pPa3HBIX LU(PPOBBIX HOCHTEISX.
Omnpenenenne 00BEMOB pa3zIMYHBIX Hocutenedl wHpopmanmu. daiin kak enuHMIA XpaHEHHS
nHopManMy Ha KommbloTepe. ATpuOyThl (aina u ero obveM. Yder o0beMOB (ailloB IIpu HX

0,5
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XpaHCHUHU, Hepeaadc. 3anuce I/IH(I)OpMaIlI/II/I Ha KOMIIAKT-JAUCKH PpPas3JIUYHbIX BUIOB. OpFaHI/BaHI/IH
I/IH(I)OpMaI_[I/II/I Ha KOMIAKT-JUCKEC C UHTCPAKTUBHLIM MCHIO.

IIpakTuyeckas padora: 0,5
Omnpenenenne 00BEMOB  pasNW4HBIX  HocuTened  umHpopmamuu. @DopMaTHpOoBaHHE  JAWCKA.
Hedparmenranus nucka. OmpeneneHne Buaa ¢aiyia o ero paclIMpeHrio. Y4eT o0bheMOoB (aifiioB
IIPU MX XpaHEHHH, Iiepesiaue. 3anuch HHGOpMalMi Ha KOMITAKT-MCKU Pa3InuHbIX BUJIOB.
CamocrosiTesbHas padora: 0,5
CooOmenne o Teme «Buabl 1 cBOWCTBA CHCTEM XpaHEHUS HHPOpMAIUN, «[IporpaMMsl Ai1s 3aniCH
KOMITaKT-IIHCKOBY»
Tema 1.4. VYmpasnenme mponeccamu. | Codepoicanue yuebnozo mamepuana: 1
IIpencraBnenne 00 aBroMaTWdecKuX U | YmpasieHue mporeccamu. lIpencraBneHne o0 aBTOMAaTHYECKHX M aBTOMAaTH3MPOBAHHBIX CHCTEMax
aBTOMATHU3MPOBAHHBIX CUCTEMax YNpPaBICHUS | yNPaBICHUs B COLMAIbHO-IKOHOMHYECKOH cdepe amestenbHOCTH. ACY pasnudHOTO Ha3HAYEHUS,
MPUMEpPHI UX UCIOJIb30BaHMA. [leMOHCTpalysl UCIOIb30BaHus pa3auyHbIX BuioB ACY Ha mpakTuke B
COLIMAIIBHO-DKOHOMHYECKOH cepe AesTeTbHOCTH.
CamocTtosiTesIbHAsI padoTa: 0,5
CooOuieHne 1o TeMe «ABTOMATU3aIMsI B )KOHOMHUKE)
Pazzen 2. CpencrBa HHGOPMANMOHHBIX H KOMMYHMKAIHOHHBIX TEXHOJ OT Hii 3
Tema 2.1. Apxutekrypa kommbtotepa. | Codeporcanue yuebnoeo mamepuaia: 0,5
Bremnue YCTpPOMCTBA. [MporpammHOe | ApXUTeKTypa KOMIBIOTEpoB. OCHOBHBIE  XapaKTEPUCTHKH  KOMIBIOTEPOB.  MHoroobpasue
obecrieueHue KOMIIBIOTEpOB. MHoroo0Opasue BHEIIHHX YCTPOWCTB, MOJKIIOYAEMBIX K KOMIIbIOTEpY. Bumipl
MpOrpaMMHOI0 o0ecrieueHns: KOMIbioTepoB. OmnepannoHHass cucrema. ['paduueckuil uHTepdeiic
nonb3oBartessl. [IpuMepsl MCIOIb30BaHMS BHEIIHHX YCTPOMCTB, MOAKIIOYAEMBIX K KOMIIBIOTEPY, B
yueOHBIX menmsax. [IporpaMmHOoe obecredeHHe BHEUNIHHX YycTpoHcTB. [lomximodeHne BHEUTHHX
YCTPOMCTB K KOMIBIOTEPY M WX HAcTpoiKa. IIpuMepbl KOMIUIEKTanMM KOMITBIOTEPHOTO pabodero
MecTa B COOTBETCTBUM C LENSIMH €ro MHCHOJNB30BaHUS JUIA PA3IMYHBIX  HANpaBJICHUH
npodeccHoHaIbHOM NesTeIbHOCTH.
Ipakruyeckas padora: 0,5
[onxmouenne npuaTepa/M®OY, KOJIOHOK, KIaBHATyphl, MAaHUMYIATOPOB «MBIIIbY, «DKOHCTHKY» K
KOMITIOTEpY, TOWUCK wuHOpopMmanmuu 1o npuHimumam Jx.pon Helimana. Kommiekramms
KOMITBIOTEPHOTO OO0ECTedYeHUsT YCTPOHCTBAMM M crieruanu3upoBaHHeM [IO pabouero mecta uis
UCIIONb30BaHMsl B mpodeccroHansHOil AestenbHocTH (APM). DkcrutyaranoHHble TpeOOBaHUS K
KOMITbIOTEpHOMY pabouemy MecTy. [IpoduiakTuueckuie W aHTUBHPYCHBIE MEpPONPHATHS JUIS
KOMITBIOTEPHOTO pabo4ero Mecta B COOTBETCTBHH C €ro KOMIUICKTalMeH Juisl NpogecCHOHATbHON
JICSITETIbHOCTH.
CamocrosiTeTpbHasi padora: 0,5
CooOmenne 1o TeMe «ApXHUTEKTypa Kommbiorepa», «llokonenns OBM», «IIporpammuoe
obecreuenney, «OnepannoOHHbIE CHCTEMBI
Tema 2.2. JlokanbHas ceTh U pabota B Hell. | Codeporcanue yuebnoeo mamepuana: 0,5

OrnepanrioHHas cucTeMa

OO0bennHEHNEe KOMITBIOTEPOB B JIOKAIbHYIO ceTh. Opranuzanus padoThl MOIb30BaTENEH B JTOKATHHBIX
KOMITBIOTEPHBIX CETAX. PasrpaHuyeHue mpaB JOCTyna B CETH, O0Iee JUCKOBOE MPOCTPAHCTBO B
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JIOKAJIbHOM CETH.

IIpakTuyeckas padora: 0,5
Co3nanue 1 NeperMEeHOBBIBaHUE MAIOK, co3janue (aiina B marnke, MOUCK (aiisia 1o JOKaIbHOM CeTH.
Pabora B cpene oneparnmoHHoi cucteMsl. I'padudeckuii mHTEpdEiic.
CamocrosiTe/ibHasi padoTa: 0,5
[IprMeHeHMe TOTyYeHHBIX 3HAHNH Ha TpakTHKe: co3nanue manku «MadopmaTika 2021-2022», B Hei
(aitma ®U.doc, Moit pabounii cron Ha kKomnboTepe. OprTeXHUKA U CIICIHATBHOCTD.
Tema 2.3. 3ammra uadopmanun. | Codeporcanue yuebnozo mamepuana: 0,5
ApxuBuposanue. KommeioTepaele BUpycHl ¥ | 3ammuTa MHGOpPMAINK, aHTUBHPYCHas 3ammTa. ApxuB uHpopmaruu. Co3laHWe apxwWBa IaHHBIX.
AQHTUBUPYCHBIE MPOTPAMMEI V3BneyeHne OaHHBIX U3 apxXuBa. be30MacHOCTh, TWUIWEHA, 3PrOHOMHKA, PECypcocOepexeHHE.
OKCIDTyaTaMOHHBIE TpeOOBaHMS K KOMITBIOTEpHOMY pabodemy MecTy. llpodumakTmueckue
MEpOIIPUATHSL JJIsI KOMIIBIOTEPHOTO pabovero MecTa B COOTBETCTBHMHM C €0 KOMIUIEKTAlMeH Juis
npodeccroHABHO JeSTeIbHOCTH.
IIpakTuyeckas padora: 0,5
Co3naHue ¥ pacnakoBKa apXxuBa JIaHHBIX, yCTaHOBKa OecruiaTHoro aHtuBupycHoro [10. Co3panue
apXvBa JIJAaHHBIX C napoJieM. V3BiieueHne TaHHBIX U3 apXUBa C MAPOJIEM.
CamocTrosiTesibHAsI padoTa: 0,5
CooOmienne «Buabl aHTUBMPYCHBIX MPOrpaMMy», ycTaHoBKa aHTuBupycHoro [1O u apxuBartopa.
CocraButh KoHCIIeKT: COBpeMEHHbIE aHTUBHPYCHbIE IPOTPaMMEI
Pasnea 3. TexHosioruu co3nanus u npeodopa3oBaHusi HHPOPMALHOHHBIX 00BEKTOB 6
Tema 3.1. Bosmoxnoctn HactonsHOH | Codepoicanue yuebnozo mamepuana: 0,5
M3IaTEeNbCKON CHCTEMBI: co3fanue W BepcTka | [loHsTne 00 wHQOpMAIMOHHBIX CHUCTEMax M aBTOMATH3aUMM HH(MOPMAIMOHHBIX MPOLECCOB.
TEKCTa B03MOXHOCTH HAacCTOJILHBIX M3JAaTEICKUX CHCTEM: CO3JaHHE, OPTaHM3aLUsl M OCHOBHBIC CIIOCOOBI
npeoOpa3oBaHus (BEPCTKH) TEKcTa. MICHosp30BaHUE CHCTEM IIPOBEPKH opdorpaduu M rpaMMaTHKH.
Co3aHre KOMITBIOTEPHBIX ITyONMKanMii Ha OCHOBE MCIOJB30BAHUS TOTOBBIX INAOIOHOB (JUIs
BBITIOJTHEHHST Y4eOHBIX 3aianuii). [Iporpammbl-iepeBoqUMKH. BO3MOXHOCTH CHCTEM pacrio3HaBaHMS
TEKCTOB. | UMepTeKCTOBOE MpeACTaBleHne HHPOPMaIIUH.
IpakTuyeckas padora: 0,5
Habop TekcTa moj AMKTOBKY, peAaKTUPOBAHUE TEKCTa, 3aJlaHUE CBOMCTB CUMBOJA (MIPUQT, KErib,
HauepTaHWe), 3aJaHue CBOWCTB ab3aima (BeIpaBHUBAHUE, OTCTYI | CTPOKH, MEKCTPOUHBIN WHTEPBAN),
BCTaBKa M NOJINCH H300paKeHHS
CamocrosiTeTpbHasi padora: 0,5
IMouck wmHbOpMammu B wWHTepHeTe W co3maHue crnmcka «tOOmmaper 2021 roma (KOMIO3HTOPHI,
WCTIOJIHUTEIH)», TOJr0TOBKA JOKJIaAa PO OJHOTO M3 I0OWISIPOB, OTNpaBKa (ailyloB HA 3IEKTPOHHYIO
1OYTY
Tema 3.2. Bo3MmoxHoctH 35eKTpoHHBIX | Codepoicanue yuebnoeo mamepuana: 0,5

TabIHUI. MartemaTtnueckas obOpaboTka
YHCIIOBBIX JaHHBIX, Tpadryeckas o0paboTka
TaOJIHIL

Bo3MoxHOCTH IHHAMUYECKHX (DJIEKTPOHHBIX) Tabmui. Maremartndeckass oOpaOOTKa YHCIOBBIX
JaHHBIX. VICTONb30BaHWE Pa3UYHBIX BO3MOXKHOCTEH JIMHAMUYECKUX (DJEKTPOHHBIX) TAOJHWI IS
BBINTOJTHEHHS YYeOHBIX 3amaHuii. CpencTBa rpaduveckoro IPEICTaBICHHUS CTATHCTUYCCKUX JTaHHBIX
(menoBas rpaduka). IlpencrapneHue pe3ydbTATOB BBHIMONHEHHS PACUCTHBIX 3allad CpEJACTBAMHU
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JIeJIOBOM rpauKH.

IIpakTnyeckas padora:

Pemenne 3ama4y 1o Kypcy MaTteMaTHKu 7-9 KiaccoB (HaXOXIEHHE KOJIMYECTBAa KOPHEH KBaapaTHOTO
ypaBHEHHs, HaXOXKACHHE KOPHEH KBaJpaTHOTO YPAaBHEHMsS, HaXOXKACHHWE IJIOIAAN TPEYroJbHUKA,
00BbEMOB TeJ BpallleHHs), MOCTpOoeHHe TpaduKa KBaAPaTUYHONH M JPOOHO-PAlMOHANBHONW (QYHKLINH,
peleHre 3JKOHOMUYECKHX 3a/1ad

0,5

CamocrosiTebHas1 padora:
CoobmeHnie 1Mo TeMe «DBONIOMHUSA AIIEKTPOHHBIX Tabmum», «JlemoBas rpaduka», pelieHne
9KOHOMHYECKHX 33J1ad (IIAaHUPOBAHUE OE3KH, HEIIIbHBIA PacXo U T.1.)

0,5

KonTpoabsHast pabora

Tema 3.3. basel OaHHBIX W CHCTEMEI
yrpaByieHUs 6a3aMu JaHHBIX

Codeparcanue yuedbHo20 mamepuana:

[IpencraBnenne 06 opraHuzanuu 0a3 JaHHBIX M cHcTeMax ynpaBiieHHs MMHU. CTpyKTypa AaHHBIX H
CHCTeMa3alpoCOB Ha MpuMepax 0a3 JaHHBIX PA3TUYHOIO HA3HAYCHUS: IOPUINIECKIX, OMOINOTEUHbIX,
COLMANBHBIX, KaJpPOBBIX W Jp. lcronp3oBaHME CHUCTEMBl YIpaBiieHHs Oa3zaMM JaHHBIX JUIs
BBITIOJTHEHHSI YUEOHBIX 3a/laHUi U3 pa3lIMuHbIX MMPEIMETHBIX obnacteil. DopMupoBaHUE 3aPOCOB LIS
pabotsl B cetn VHTEpHET C ANEKTPOHHBIMH KaTajoramu OMOIHOTEK, My3eeB, kauromsmanus, CMU
B paMKax Y4eOHBIX 3aJaHuil W3 pa3JIMUHBIX MPEIMETHBIX 001acTell. DIIEKTPOHHBIE KOJUICKIHU
MH(OpPMaLMOHHBIX U 00pa30BaTEIbHBIX PECYPCOB, 00pa30BaTENbHbIC CIIEIUATU3UPOBAHHBIE MOPTAJIbI.
Opranuszanust 0a3 JaHHBIX. 3alojHEHHE Mojel 0a3 JaHHBIX. BO3MOXKHOCTH CHCTEM YIpaBIICHHS
0azamu gaHHBIX. POPMHUPOBAHHUE 3aMIPOCOB /IS IOMCKA M COPTUPOBKK HHPOPMAIIUH B Oa3e TaHHBIX.

05

IIpakTnyeckas padora:
Cosnanue uepapxudeckoii/cereBoit b/1 «YuebHoe 3aBeneHuey, co3nanue tadbananon BJ1 «1 kype»

05

CamocrosiTesbHast padora:
Coobmenne no reme «IIpumenenne 0a3 naHHBIX», «CHCTEMBI yIIpaBiIeHHs 0a3aMH JaHHbBIX)

0,5

Tema 3.4. KomnprotrepHas rpaduka

Codeparcanue yuebHo2o mamepuana:

[pencraBnenue rpadpuyeckoii HHPOPMALUK B KOMIBIOTEPE, KOMIBIOTepHas Ipaduka, pacTpoBasd,
BEKTOpHAs U (paKkTajbHas rpaduka, IHKCeb, MUKCEIN3ALHNs, pa3pelieHue H300paeH s, peabHbIi
pa3mep, BETOBasi MO/JIeJb, Oe30MacHas MajiuTpa, rpaduueckie NPUMHUTUBEI, KpuBas besbe, 3auBKa
3aMKHYTOTO KOHTypa TPaJHEeHTOM, TEKCTYpOil M KapToil, KaJpHpoBaHHE H300pa)KeHHUs, 0OBOJKA
KOHTYpa, paboTa co cliosiMH, (ppakTaIbHbINH TPEYroJbHUK U cHexHHKa Koxa.

0,5

IIpakTnyeckas padora:
Ionck B wuHTepHeTEe WM300pakenume 1o Teme «HOBBIA TOm», CO3HaHME  HOBOTOAHEH
oTKpbITKH/mipurianieHus B pepakrope GIMP/Adobe Photoshop

0,5

CamocrosiTeibHas padora:
JlopaboTka HOBOTO/IHEH OTKPBITKH/IPUIIIAIICHHS

0,5

Tema 3.5. Pemaktop mpeseHTanmmii u
MyJbTUMEIUNHHAS cpefia

Cooeporcanue yuebnoco mamepuana.

IlpencraBieHre O MPOrPaMMHBIX  CpeAax  KOMIBIOTEPHOH  rpaduKd, MPE3CHTAIMSIX |
MYyJIbTHMEAUAHBIX cpenax. Co3maHue U peIaKTHPOBaHUE IPaUICCKUX U MYJITBTUMEIUIHHBIX 00BEKTOB.
OdopmiteHrEe 3IEKTPOHHBIX MyOmuKalmid. CpelcTBa KOMITBIOTEPHBIX MPE3CHTANUN ISl BBITOIHCHHS
YYeOHBIX 3aJaHuil W3 Pa3IH4YHBIX IPEIMETHBIX oOnacteil. lcrmomp3oBaHHE MPE3CHTAIMOHHOTO
000pyOBaHUS. 3HAKOMCTBO C OJJICKTPOHHBIMH THIIEPTEKCTOBHIMH KHHTAMH, JIICKTPOHHBIMH

0,5
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y‘le6HI/IKaMI/I 1 XKypHaJlaMu.

IIpakTuyeckas padora: 0,5
[Nouck B nHTepHEeTE MHPOPMaLHHK TI0 Teme «Myzen
Opanrmu/Typrun/Utamuw/I'epmannn/Poccun/Hopeernn/Benukoopuranui. . .»,
CO3JJaHUE MTPE3EHTAIMH Ha IAHHYIO TEMY
CamocrosiTeIbHas1 padora: 0,5
JlopaboTka npe3eHTanuu
Tema 3.6. HoTHelil pegakTop Coodeporcanue yuebHo2o mamepuaia: 1
Wneonorust pa3auyHBIX pPEAAKTOPOB. BO3MOKHOCTM COBPEMEHHBIX IPOTrpaMM HOTHOIO Habopa u
BepCTKH. Pasnuynble BUABI HAO0Opa HOTHOTO MaTepHuaia (ToIaroBelii Habop, OBICTPBI Habop, HAOOP
HOT B peasibHOM BpemeHH). OOpaboTka HaOpaHHOro MaTtepuana (00aBleHUWE M yNAJICHHE TaKTOB,
KONMPOBaHUE, MHOrorojocue). PaccTtaHOBKa apTHUKYJSIIMOHHBIX OO0O3HAYEHWH, IMHAMHKH, BBOJ
MOACTPOYHOTO TeKcTa. ' pynmupoBKa HOT M MEXCTPOYHBIE TpymIsl, Tpemoiao. HaGop opkecTpoBoit
MapTUTYPhl U IEPKOBHON MYy3BIKH. BepcTka HOTHOTO Marepuana (HAacTpOWKa pPacCTOSHUS MEXTY
HOTOHOCIIAMH M CHCTEMaMH, JOMOJHMTEIbHBIE HOTOHOCIHI M 0ssia). BBox m pacrmo3sHaBaHWE HOT CO
cKaHepa, ucnojib3oBanue rpadukun. [ledats no maptusm. [Iporpammer Finale, Sibelius, MuseScore
CamocrostensHas paboTa: 0,5
Hab6op HoTHOTO IpHMepa (conmbdemxro, DTM, My3bIKaIbHAS TATEPATYPa)
Pasnea 4. TejleKOMMYHMKALMOHHBIE TEXHOJOTHH 3
Tema 4.1. PazButne cetn MaTeprer. Ilouck n | Codepoicanue yuebnozo mamepuana: 0,5
nepenada HHPOPMAIUU PazButne cerm Wuteprer. Ilporokomer cetnm Wurepner. IlpencraBneHus O TEXHHYECKHX W
MPOTPAaMMHBIX CPEACTBAaX TEJIEKOMMYHHKALMOHHBIX TEXHOJOTUi. NHTEepHEeT-TeXHOIOTHH, CIIOCOOBI U
CKOPOCTHBIE XapaKTePUCTHKK MHOAKIIOUeHHs, TpoBaiinep. bpaysep. IIpumMepsl paboThl ¢ MHTEpHET-
MarasuHoM, uHTepHeT-CMU, WHTepHET-TypareHTCTBOM, WHTepHeT-Oubnmorekoit u mp. Ilomck
uH(OpMaLUK C UCIIOJIb30BAHUEM KOMIIbIOTepa. [IporpaMMHble MOUCKOBBIE cepBHCHI. Vcmonb3oBaHue
KJIIOYEBBIX CJIOB, (pa3 s noucka mHpopmannu. KomOunanmu ycioBus noucka. [Ipumep noucka
uHpOpMaMK HA TOCYIapCTBEHHBIX O00pa3oBaTeNbHBIX  TMOpTanax. IIOMCKOBBIE — CHCTEMBI.
OcymecTBieHre Noucka WHPOpManuu WM HHOOPMALMOHHOTO O00BEKTa B TEKCTe, (aiIOBBIX
CTPYKTypax, ©Oa3ax naHHbBIX, cetu HHrepuer. [lepemaua wuH(pOpMamMyu MexIy KOMIBIOTEPaMHU.
[IpoBogHast u OecnpoBosiHast cBs3b. MojeM. EnuHMIBI M3MepeHHs CKOpPOCTH Nepenadd JIaHHBIX.
OnekTpoHHast Mo4Ta ¥ GOPMUPOBAHHUE aIPECHON KHUTH.
IpakTuyeckas: padora: 0,5
ITouck B mHTepHETEe MHMOpMaIwK 1o TeMe «BrictaBku HwkHero HoBroponay, cosnanue daiina c
uHpOpMane, oTpaBka ¢aiiia o AMEKTPOHHOH MMOYTe
CamocrosiTeabHasi padora: 0,5
ITonck nabOpManny Mo TeMe «IJTEKTPOHHBIE PECYPCHI [UTSI  CTYACHTOB-
JIMPYDKEPOB/TAHIIOPOB/BOKAIIUCTOB. .. », ¢ co37anueM (aiina ¢ mHpopmanmen u THIIEPCChUTKaMHU
Tema 4.2. Bosmoxnoctu ceteBoro [1O: | Codeporcanue yuebnoeo mamepuana: 0,5

JNEKTPOHHAS MOYTa, BUACOKOH(DEPEHINH

Bo03MOXXHOCTH CETeBOr0 MPOTPaMMHOTO OOECTeUeHMs JUIsl OpTraHU3alliu JUYHOHW M KOJUIEKTUBHOMN
JIEATETBHOCTH B TJOOAJhHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETSIX: OJEKTPOHHAs MoYTa, 4Yar,
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BUICOKOH(epeHIus, UHTepHeT-Tenedonus. [Ipumepsl ceTeBbIX HH(MOPMAMOHHBIX CHCTEM JUIS
pa3IMYHBIX HaIpaBiIeHHH Npo(ecCHOHANBHOM NesITeNbHOCTH (connalibHble ceTd, uHTepHeT-CMU,
IUCTAHIIMOHHOE OOy4YeHHWE W TECTHPOBAaHHE, CETeBble KOHpepeHIHH U (QOpymMBl M 1IIp.).
Hcnonp3oBaHne TECTHPYIOIIMX CHCTEM B y4eOHOW JEATENHHOCTH B JIOKAJBHOH  CeTH
npodeccrnoHanbHOM 0Opa3oBaTensHON opranm3ammu CI10.

IpakTuyeckas padora: 0,5
ITonck B nHTepHETE MHPOpManNH 1m0 TeMe «Moé x000m», coznanne ¢aitna ¢ nHpopManHeH, OTIpaBKa
(haiia IO SIEKTPOHHOM MOYTE
CamocrosiTebHas1 padora: 0,5
Ionck napopmanuu o Teme «Co3ganue caTay
Tema 4.3. Metonsl u cpencrBa cozmanust u | Codepoicanue yuebnozo mamepuana: 1
COTIPOBOKJICHHUSI caiiTa Meronbl W cpelncTBa CO3JaHHS W CONPOBOXKACHMS caiita. MeTonbl M CpENCTBa CO3JaHUS U
COTIPOBOKJICHHSI HOBOCTHOH JIGHTBI, CaliTa 3JIEKTPOHHOTO JKypHaJia UJIM UHTEpHET-Ta3eThl (Ha MpuMepe
pasjena caiita 00pa3oBaTeNbHON OpraHU3aluy).
CamocrosTenpHas padoTa: 0,5
ITouck nadopmanuu o Teme «Coznanue cairay
KontpoabsHas padora 1
Htoro no pazgenam 1-4 6;10ka «nHGOPMATHKA»: ayAUTOPHbIE 3aHATHSA 16
Hroro no paznenam 1-4 6;10Kka «<MHHPOPMATHKAY: CAMOCTOSITEIbHAsl padoTa 8
Pa3gen S. Beenenue. Pazpurne nousitus o ynciae. Kopan, crenenu n jorapumsl 4
Tema 5.1. Marematuka B Hayke, Texauke, UT | Codeporcanue yuebnoeo mamepuana: 0,5 2
U TpaKkTU4eckoil mestenvHocTH. llenpie u | BBegenune. Marematnka B Hayke, TEXHUKE, JKOHOMHKE, WH(GOPMAIIMOHHBIX TEXHOJOTHIX U
palMoHaNmbHBIE — YHcha.  J|eHCTBHTENBHBIC | MPAaKTUIECKOW mesTenbHOCTH. Llenn u 3amaun n3ydeHns MaTeMaTHKe TP ocBoeHuH npodeccuit CI1O
qucna. [IpubmmkxeHHbIE BblurciieHus. | 1 cnenuanbHocred CIIO. PasBurne mnonstuss o uwMcne. llenple W pauuoHalbHBIE YHCTA.
Kommnekcueie wncna. Cremenu. Kopenp n- | JlefictBurenbHbele umcia. JleifictBus ¢ Humu. [IpuOmmkeHHbIe BhIUHCICHHA. KOMIDIEKCHBIE YHCTA.
HOH CTEIeHU Kopuun u crenenn. KopHu HarypanbHOW cCTelmeHM H3 uMclia M HUX cBoMcTBa. CremeHu ¢
palOHATBHBIMH ITOKa3aTeNsIMH, WX cBoiicTBa. CTemeHW C JEHCTBUTENBHBIMH ITOKA3aTEIISIMH.
CBolicTBa CTEIIEHH C ICHCTBUTEIBHBIM MTOKA3aTEIIEM.
Ipakruyeckas padora: 0,5
Brruncnenve 3HaueHH BbIpaKEHUN, COIEPKALIUX KOPHHU U CTETICHU
CamocrosiTeabHast padoTa: 0,5
Coobienue mo teme «HaTtypanbHbie yuciay, «JledcTBUTEIbHbIC Yrcaay, «PalnoHaabHbIC YHCIay,
«KommnekcHble unciay. BeruuciieHne u cpaBHeHUE KOpHEH. BhimonHeHne pacyeToB ¢ pauKagamMH.
HaxosxaeHne 3HaueHHH CTeTeHeH ¢ parioHAIbHBIMU MOoKa3aTelsiMu. CpaBHEHHE CTETIEHEH.
Tema 5.2. Jlorapudmsel u wux cBoiictBa. | Codeporcanue yuebnoeo mamepuana: 0,5 2

[IpeobpazoBanue JorapupMIIECKUX
BbIpaKeHU. VppaloHansHble ypaBHEHHUS U
HEepaBEeHCTBA

Jlorapudm. Jlorapudm uncna. OCHOBHOE JIOTapuPMUIECKOE TOXKIECTBO. JlecATHIHbIE U HATypaJIbHbBIE
norapudwmsl. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon k HoBomy ocHoBaHUio. [IpeoOpa3oBanue
anreOpandyeckux BeIpakeHWil. [IpeoOpazoBaHue palMOHAIBHBIX, HPPAIHMOHAIBHBIX CTCICHHBIX,
MOKA3aTelIbHBIX W JIOTapH(PMHUYCCKHX BBIpOKCHHNA. PerieHue WppaluoOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. PelieHne npuKiIaaHbIX 3a1ad.
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TpakTu4eckas padora: 05
Brruucnenue norapuMoB, 3HaUCHHWH BBIpAKEHHH, cojepkammx Jorapudmsl. [IpeobpazoBaHue
norapu(MUIECKUX BBIPAXKEHHUH. Pelrenne nppanroHanpHbIX ypaBHEHNH U HEPABEHCTB
CamocrosiTe/ibHasi padoTa: 0,5
Coobmenne mo teme «Jlorapupm u ero BuIb», «Pagukanb», pelIeHHE NMPHUMEPOB, COIAECPIKAIINX
CTENICHH, PAJHKAIIbI U JIOTapH(MBI, peIICHHE NPPALMOHATBHBIX YPAaBHEHUH
Tema 5.3. IlokazatensHble ypaBHeHHS U | Codepoicanue yuebHo2o mamepuana: 0,5 2
HEpaBEHCTBa Pemenue mnokaszarenbHBIX ypaBHEHHH M HepaBeHCTB. PelneHue mnpukiaaHblx 3agad. Pemienue
KBaJIpaTHBIX ypaBHEHWH. PemeHue ypaBHEHHMH € IOMOINBIO BBIHECEHHUS OOIIEr0 MHOXHTEIS 32
ckoOkH. PaBHOCHIIBHOCTH ypaBHEHHil. PemieHne mpocTednmnx moka3aTelbHBIX HepaBeHCTB. O0macTh
OIpeieNIeHUs] HEPABEHCTBA.
IIpakTuyeckas padora: 0,5
Pemenne nokaszarenbHbIX YPABHEHUM U HEPABEHCTB
CamocTosiTesibHAsI padoTa: 0,5
Cooo0uienne o teme «Maremaruka B [p. I'penuny», «Maremaruka B [p. Erunrte», «MatemaTrka B
Hp. BaBuione», «Matemaruka B Jp.JIunumy, pelieHue N0Ka3aTeNIbHbIX YPaBHEHUH
Tema 5.4. Jlorapudmuueckue ypaBueHus u | Codeporcanue yuebno2o mamepuaia: 0,5 2
HEpaBEHCTBA Pemenne mnpuknamHeix 3agad.  PemeHwe  yorapudMuUecKMX ~ ypaBHEHHMH M HEPaBEHCTB.
PaBHOCHIIBHOCTS ypaBHEeHMH. HeoOXonumMocTh NpPOBEPKM HAWAEHHBIX INPH PEIICHWH YHCENT Ha
ABISIEMOCTh KOPHEM JiorapudmMuaeckoro ypaBHeHus. O0macTe ompeaesneHus jgorapudma. Pemenue
CHCTEM HEPABEHCTB M KBaJIPATHBIX HEPABEHCTB.
IIpakTuyeckas padora: 0,5
Pemmenne norapuMuueckux ypaBHEHHH 1 HEPABEHCTB
CamocrosiTeIpbHasi padora: 0,5
Coobmenne mno Teme «Pa3BuThme MOHATHA O dYHCiIe», «ApabOckas Marematnka», «CHCTEMBI
CUHCIICHUS», pelIeHHUE JIOTapu(PMUUECKIX YpaBHEHUH
Pasnea 6. Illpsimble ¥ mJ10cKOCTH B ipocTpancTBe. KoopauHarsl U BeKTOpbl. MHOrOrpaHHUKHU U KPYIJIbIe TeJla 4
Tema 6.1 B3aumHoe pacrnonoxxenue npsMeix | Codepoicanue yuebnozo mamepuana: 0,5 2
u 1miockocteil. IlapamnensHOCTs HpsAMBIX U | IIpsMble M IIIOCKOCTH B IPOCTPaHCTBE. B3anMHOE pacmososkeHue JBYX NMPSIMBIX B IPOCTPAHCTBE.
mwiockocteil.  Cewenma.  Yrael  Mexnay | [lapamiensHOCTH mpsiMoil u tutockocTd. IlapannensHocTs miockoctelt. CeueHus.
NIPSIMBIMHA u maockocTsaMU. | lleprneHauKyIspHOCTD NPSMOM U IIIOCKOCTU. IlepneHaNKyIsp U HaKJIOHHAs. YTOJI MEXAY IIPIMOU U
IlepneHIuKyISIPHOCTD NPSIMBIX U INIOCKOCTEN | IUIOCKOCTBIO. JIBYTrpaHHBIN yroil. Yo MexIy MI0CKOCTAMU. [lepnenauKyIsIpHOCTh ABYX
mIockocTed. I'eoMerpruueckue mpeodpa3oBaHus MPOCTPAHCTBA: TapaUIEIbHbIN EpPeHOC, CHMMETPHUS
OTHOCHTENIBHO IIockocTH. [TapannensHoe npoekTupoBanue. Ilnomans opTOroHaabHON MPOEKINH.
M300paxkeHre NpOCTPaHCTBEHHBIX (UTYD.
IIpakTnyeckas padora: 0,5

HaXO)KZleHI/IC napajiieJIbHbIX, TEPECCKANIMNXCAd W CKPCHIMBAIOMIUXCSA MPAMBIX B HpOCTGﬁmHX
00BEMHBIX (1)I/Il"yan. HOCTpOGHI/Ie CCUCHUSA, IMPOXOAALICTO 4Yepe3 3 Ttouku. Pemenue 3aga4 C
HCIIO0JIb30BAHUCM JIBYI'PAHHBIX YTJIOB. Pemenue 3aJa4 Ha TCOMCTPUICCKUC HpeO6pa3OBaHI/I$I
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CamocrosiTeabHast pabora:
Coobmienne mo teme «['eomerpust EBknuma», «[eomerpus JlobaueBckoro», «['eomerpus Pumanay.
IIpumeHeHMe MOJIyYeHHBIX 3HaHUN Ha MPAKTUKE

0,5

Tema 6.2. KoopauHaThl 1 BEKTOPHL B
npoctpancTBe. CKalsIpHOE MPOU3BEICHNE.
MHuororpanauku. [Inomaay noBepxHOCTH U
00BEMBI TEI

Codeparcanue yuedbHo2o mamepuana:

Koopauratel u BekTopbl. IIpsMoyronpHas (gekaproBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.
Dopmyna pacCTOSHUS MEKIY ABYMsS TOUKaMH. YpaBHEHHUS CQephl, IUIOCKOCTH H MPSAMO. BexTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. CliO’kKeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Pazno)xeHne BEKTOpa 1Mo HAINPaBICHUAM. YTOI MEXIy AByMs BeKTopamu. IIpoekiust BeKTopa Ha OCh.
Koopaurats!l BekTopa. CkanspHOE NPOU3BEACHNE BEKTOPOB. lcronap30BaHNEe KOOPAWHAT M BEKTOPOB
IpU PEelICHUM MaTeMaTU4eCKUX M MNPUKIAJHBIX 3a7ad. MHororpaHHuku. BepmuHsl, peGpa, rpaHu
MHoOrorpaHHuka. Pa3sepTka. MHororpansusle yriel. Beimykisle MHororpanHuku. Teopema Diinepa.
MHororpaHHuky, TpHU3Ma, [apajulelenunes, NUPaMUAa, YCeYeHHas MHpaMuAa, [paBHIbHBIC
MHOTOTPaHHUKH, CEUCHHs] MHOTOI'DAHHUKOB, (OpMyibl 00BEMOB MPU3MbI, MUPAMHUIBI U yCEUSHHOU
nmapaMu bl

05

IIpakTnyeckas padora:

Pemenue 3aga4 ¢ HCIONB30BaHUEM METOJa KOOPIMHAT M BEKTOPOB. PenieHue 3a1a4 Ha HaXOXKICHUE
CKaJIAPHOTO TPOM3BENCHUS BEKTOpOB. PemeHne 3amad Ha oO0beMHBIE (GUrypsl (HaxXO)KICHHE
KOJIMYECTBA BEPIINH/CTOPOH), HAX0XKICHUE BBICOTHI, YIIIOB (DUI'YPBHI, HOCTPOCHHE CCUCHUS

0,5

CamocrosiTesbHast padora:
Pemmenne 3aau ¢ MCTIONB30BAaHUEM METO/AA KOOPAMHAT M BEKTOPOB. PemeHne 3agad Ha HaXOKACHHUE
CKaJISIPHOTO NPOM3BECHNUS BeKTOPOB. [IpuMeHeHNe OTyYeHHbBIX 3HAHNH HA MPAaKTHKE

0,5

Tema 6.3. Kpyrnele Ttena. Ilnomanu
MIOBEPXHOCTH M 00BbEMBI. MHOTOTPaHHUKN H
KpyTJIbIe Tena

Codeparcanue yuebHo20 mamepuana:

Tena BpaleHus, NpsAMOil KpyroBoil LMIMHAP, NPSMOM KPYroBOl KOHYC, YCEUEHHBIH KOHYC, IIap U
cepa, ceueHus Tein BpauieHus, GopMyibl 00beMOB LIMIIMHIPA, KOHYCa U 1apa, GpopMysbl miiomaaen
OOKOBOI W TIIOJHOI IMOBEPXHOCTH KOHYCa, YCEUEHHOTOo KOHyca M LWIMHIAPA, IJIOIaab cdepsbl.
MHOrorpaHHMKH, TpH3Ma, Mapajulelenumesn, NUPaMUAa, YCEYeHHas MHPaMuAa, IPaBHIIbHBIC
MHOTOTPaHHUKH, CEUYSHHs] MHOTOI'DAHHUKOB, (OpMYsbl 00BEMOB MPU3MbI, MMUPAMHIBI U yCEUSHHOM
nupaMmupl. Tena BpaleHusi, NpsMOM KPYroBOM IMJIMHAP, HMPSIMOW KPYTOBOM KOHYC, YCEUYEHHBIN
KOHyC, Imap u cdepa, ceyeHus Ten BpamieHus, GopMynbl 00BEMOB LWIMHIpPA, KOHYca M LIapa,
(opmyabl TUTOMmIANE OOKOBOM M TIOJIHOM HMOBEPXHOCTH KOHYCA, YCEUEHHOTO KOHyca W IMIMHApA,
TUTOIAE CEephI

05

[IpakTnueckas padora:

Pemenne 3amau Ha oObeMHbIE (QuTyphl (HAXOXKICHHE IUIOMAAN OOKOBOHW M TOJHOW MOBEPXHOCTH,
o0bema). bBrIToBBIE 3amauM ¢ OJHOBPEMEHHBIM HCIIONb30BAHWEM HECKOJBKHX (uryp. 3agadm ¢
(pU3MUECKHUM COTIEpPIKaHUEM.

0,5

CamocrosiTeabHast padora:
Pemenue 3amau Ha oObeMHBIE QUTYpHI (HAXOXKICHHE IUIOMAAM OOKOBOW W TOJIHOW MOBEPXHOCTH,
o0pema). BrITOBBIE 3amaun ¢ OJHOBPEMEHHBIM HCIIOJIB30BAaHHEM HECKONBKUX (uryp. 3amadm c
(hU3MYECKUM COJIEpIKAHUEM.

0,5
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Kontponsnass paGora mo Temam:  «/leiictBurenbHble  uucna», «Jlorapupmuyeckue, 1
UppaloOHaJbHBIC U TIOKa3aTeIbHbIe YpaBHEHUs», « OCHOBBI CTEPEOMETPHI
Pa3gen 7. KomOuHaTopuka. 3jieMeHThI TEOPHH BEPOSITHOCTElH M MAaTEeMaTHYECKOH CTATHCTHKHU 2
Tema 7.1. KomOunaropuele koHcTpykimu. | Codepoicanue yuebnozo mamepuana: 0,5 2
[IpaBuia koMOMHATOPUKHU. DieMeHTHl Teopur | OCHOBHBIE TOHATHS KOMOWHATOPHKH. 3aadll Ha IMOJCYET YHCIa pa3MENIeHHH, IepecTaHOBOK,
BEPOSATHOCTEH coueranuii. Pemenne 3amau Ha mepebop BapuaHToB. Popmyna OwHomMa HproTona. CaoiicTBa
OmHOMHMHANBHBIX KO3 ¢unuenToB. TpeyrompHuk Ilackans. CoObiTHe, BEpOSTHOCTH COOBITHA,
CJIOKCHUE U YMHOKEHHE BeposiTHOCTeH. [loHsATHE 0 He3aBUCHUMOCTH COOBITHH. JlMCKpeTHas ciayydaiiHas
BEJINUMHA, 3aKOH €€ pacrpeaeeHus.. UncinoBble XapaKTepUCTHKH TUCKPETHOW CIy4ailHOW BEJTMYHMHBI.
[ToHsiTHE O 3aKOHE OOJIBIIUX YUCEL.
IIpakTuyeckas padora: 0,5
Perenue 3ana4 Ha mojcYeT YMCa pa3MEICHUH, IepecTaHOBOK, coueTanui. Peenne 3anaq Ha
nepeGop BapuaHTOB. PemeHne 3a1a4 Ha BEpOSITHOCTh, HE3aBUCHMbIE COOBITHS
CamocrosiTeapbHas1 padora: 0,5
Pemienne 3amay Ha MOACYET 4YMCla pa3MELIEHUM, MEPECTaHOBOK, coueTaHWi. PemieHue 3amad Ha
nepebop BapuaHTOB. Perenne 3aa4 Ha BEPOATHOCTD, HE3aBHUCUMBIE COOBITHUS
Tema 7.2. Dnementsl MaremaTtudyeckoil | Codeporcanue yuebnoeo mamepuaia: 0,5 2
CTaTUCTUKU [IpencraBnenue naHHBIX (TaONUIBI, JUAarpaMMbl, TpaduKH), TeHepajbHAs COBOKYITHOCTb, BHIOOpDKA,
cpennee apudmerndeckoe, Menuana. [loHaTHe O 3agadax MaTeMaTHYECKOM CTATUCTUKH. PerieHue
MPaKTUICCKUX 3a/1a4 C HPUMCHCHUEM BEPOATHOCTHBIX METOJOB.
IIpakTuyeckas padora: 0,5
Pemenue 3aJa4 Ha BEPOSATHOCTH, HE3aBUCUMBIC CO6I)ITI/IH. CO3JIaHI/Ie BI)I60pKI/I, TOCTPOCHHUE NTOJIMT'OHA
CamocTosiTesibHAsI padoTa: 0,5
Pemenne 3amau Ha BEpOSTHOCTb, HE3aBUCHMBIE COOBITHA. PelneHwe npakTHYecKuMX 3amad c
IPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB
Pasnen 8. OcHoBbI TpuroHoMerpuu. @®yHKUUM U rpaduKU. YPaBHEeHHs] M HEPABEHCTBA 5
Tema  8.1. OcnoBel  TpuroHomerpuu. | Codepoicanue yuebHozo mamepuana: 15 2
Tpuronomerpuueckne YpaBHEHUS u | OcHoBHble noHsATHA. Panmannas mepa yrina. BpamarensHoe aBmkeHue. CHHYC, KOCHHYC, TAaHT€HC H
HEepaBeHCTBA KoTaHreHc yucya. OCHOBHBIE TPUTOHOMETpUYECKHe ToxaecTBa. Popmyinsl npuseneHus. GopMyiist
cioxkeHus. Dopmynsl ynBoeHuss PopMysbl MOJOBHHHOTO yria. IlpeoOpasoBaHumsi mpocTeimmnx
TPUTOHOMETPUUECKHX BbIpakeHHH. [IpeoOpazoBaHHe CYMMBI TPUIOHOMETpPHYECKHMX (GYHKIHMHA B
NPOU3BEICHNE U IIPOU3BEACHUS B CyMMY. BhIpaykeHne TpUroHOMETpUYECKUX (YHKIHMI Yepe3 TaHTeHC
MOJIOBUHHOrO  aprymeHnta. IlIpocreiimime  TpuroHomerpuueckue  ypaBHeHus.  IIpocreiimue
TpPUrOHOMETpUUeCcKre HepaBeHCTBAa. (OOpaTHbIe TPUTOHOMETpHYECKHe (QYHKIHMH. ApPKCHHYC,
ApKKOCHHYC, apKTaHIeHC.
TpakTu4eckas padora: 15

HaxoxneHnne  TpUrOHOMETPHMYECKMX  BEIMYMH 1O  OJHOM M3  HHX, HpeoOpa3oBaHue
TPUTOHOMETPHUYECKHX BBIpakeHHH. [Ipeobpa3zoBaHne TPUTOHOMETPUYECKUX BBIpKEHHWN. Permenue
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB
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CamocrosiTeabHast pabora:

HaxoxkneHne  TPUIOHOMETPHYECKMX  BEJIMYMH 1O  OAHOW W3  HHX, IpeoOpa3oBaHHe
TPUTOHOMETPHUYECKHX BBIpakeHHH. [IpeoOpa3oBaHme TPUTOHOMETPHUECKUX BEIpaKeHWH. Pemenne
TPUTOHOMETPUYECKUX ypaBHeHHMII ® HepaBeHCTB. CooOmeHne 1o Teme «3apoKIeHHe
TPUTOHOMETPHUI»

1,5

Tema 8.2. @yHKINH, UX CBOUCTBA U TpaduKH

Codeparcanue yuedHo20 mamepuana:

Oynukiun. O6macTe onpeneneHns ¥ MHOKECTBO 3HAUCHHI; TpauK (YHKINH, IIOCTPOSHUE TPadUKOB
(yHKOMHA, 3aJaHHBIX pa3NUYHBIME criocoOamu. CBoiicTBa (GyHKIHH. MOHOTOHHOCTH, YETHOCTH,
HEYETHOCTh, OPAHMYEHHOCTh, HEPUOAMYHOCTE. [IpOMEXyTKH BO3pacTaHus U yObIBaHUS, HAHOOIbIICS
W HauMEHbIlee 3HAUCHMS, TOYKH OKCTpemyma. [paduyeckas wuHTepnperanus. I[lpumeps
(yHKIIMOHAJIBHBIX 3aBHCUMOCTEH B peajbHBIX Ipolleccax M sIBICHUSX. ApU(pMETHYECKHE ONepaIiu
Haj GyHkumsmu. Croxuas yHkuus (komnosunust). [lonstie o HenpepbiBHOCTH (yHKIUK. OOpaTHBIC
¢byaknuu. OO6yacTh ompenesicHUs M 00J7acTh 3HAueHUi oOparHoW ¢yHkuuu. ['paduk oOpaTHOI
¢ynkuun. CreneHHble, NOKa3aTelbHbIE, JIOrapU(PMHUYECKUE U TPUTOHOMETPUYECKUE (YHKIHH.
OO0patHble TPUTOHOMETPHYCCKHE DYHKIIHH.

Ipakrnueckas padora:
[MTocTpoeHue rpadMKOB OKa3aTeIbHOM, JJOrapuPpMUIECKUX, TPUTOHOMETPUYECKUX, NPOOHO-
palMOHAIbHBIX (DYHKIMH.

CamocrosTesbHas padora:
CoobOmienne Ha Temy «OOparHas ¢yHkuus», «Tpuronomerpuueckue QyHkuun», «OOpaTHBIC
TpUroHoMeTpryeckue GpyHKImny. [IoBTOpeHNne NPOICHHBIX TEM.

Pazgen 9. Hayasa MmaTreMaTH4eCKOro aHaJIn3a

Tema 9.1. [TocnenoBarenbHOCTH.
IIpousBonnas. [lepBooOpa3Has U HHTErpa

Coodeporcanue yuebHo2o mamepuaia:

ITocnenoBarensHocTH. CriocoObI 3a7jaHNA M CBOWCTBA YHMCIIOBBIX MocienoBareiabHocTed. [loHATHE O
npenene  nocieaoBareiabHocTH.  CyllecTBOBaHME — Npelesia  MOHOTOHHOM — OrpaHUMuYEHHOM
MOCJIEA0BATEIBHOCTH. CyMMupoBaHUE  HOCJEA0BATEIbHOCTEM. Beckoneuno  yOwpIBaromas
reoMeTpuYecKas mporpeccus U ee cymma. [IpomsBogHas. IloHsATHE O TPOW3BOTHON (QYHKIUH, €€
TEOMETPUICCKUH 1 (HU3MIECKHI CMBICI. Y paBHEHHE KacaTelbHOU K rpaduky yHkmm. [IpomsBogHbie
CYMMBI, Pa3HOCTH, IPOU3BEICHHS, YacTHbIC. [IpOM3BOJHBIC OCHOBHBIX 3JEMEHTAPHBIX ()YHKITHA.
[IprMeHeHME MPOU3BOMHONW K HCCIEAOBAHHIO (PYHKIHH M IOCTpOCHUIO TpadukoB. [IpomsBogHbIC
oOpaTHOW GYHKIMH M KOMMO3MLIMK (yHKUUH. [IpUMepbl HCIONB30BaHHS MNPOU3BOIHON ISt
HaxXOX/CHUs HaWydlllero peuleHus B IPUKIAJHBIX 3ajadax. Bropas mnpousBojHas, ee
TEOMETPHUCCKHUI 1 (pU3HUeCKuil cMbIci. HaxoxxaeHne CKOpoCTH IS Ipoliecca, 3a1aHHoro (popMyIIoi
u rpadukom. [lepBooOpasHas u uHTerpai. [IpuMeHeHHe onpeIeeHHOro HHTEerpaia Uil HaXOXKISHHs
IUIOIAAN KpUBOJIMHEHHONW Tpamenuu. Popmyna Heiotona—IJleitbnuma. [Ipumepsl mnpuMeHEeHUS
MHTETpajia B pHU3MKE ¥ TEOMETPHH.

IIpakTnyeckas padora:

Pemenne 3asau Ha HaxXOXXIEHHE TOYEK OSKCTPEMyMa, HaWOOJBIIEr0 W HAWMEHBINETo 3HAYCHUH
¢ynkun.  Iloctpoenne rtpadukoB ¢yHknumit. Pemenme 3amau Ha Tembl «[lepBooOpazHasy,
«OmnpeneneHublii nHTErpan». Haxoxaenue mioniau GUrypsl, orpaHi4eHHo rpadgukamu QyHKIuMHI
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CamocrosiTeabHas pagora: 2,5
Pemenne 3amau Ha HAXOXACHHE TOYEK OSKCTPEMyMa, HAaWOOJBIIETO W HAWMEHBINETO 3HAYCHUH
¢yaxkoun. Tloctpoenme TpadukoB ¢yHkmwit. Pemenme 3amag Ha Tembl «llepBooOpazHasy,

«OmnpeneneHublil nHTErpany. HaxoxaeHue miomanu GUrypbl, orpaHnueHHON rpadukamMu GyHKIHH.

Hroro no pazgenam 5-9 6j0ka «MaTeMaTHKa»: ayUTOPHBIE 3AHATHSI 20

Hroro no pazgenam 5-9 6j0ka «MaTeMaTHKa»: CaMOCTOSITeIbHAsI padoTa 10

Oos3aTenbHas ayMTOPHAas yueOHasi HATPy3Ka o0y4aronierocs 36

CamocrosTebHasi padoTa o0y4yaouerocs 18

MakcuMaJibHasi ydeOHAs Harpyska 54
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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 3a7aueil. BpisBieHne mpobieM >KU3HEAEATEIbHOCTH YEeNOBEKa B YCIOBUSAX
UHPOPMALIMOHHON IMBHIM3AIlMM M OLEHKA [Mpe[laraéMblX IMyTed 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 nporpammsel yueOHOTO rpeaMera 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.

Jlono/IHUTeIbHbIe HCTOYHNKH:

1. Amumos 1. A. u np. Maremaruka: anrebpa M Haudajga MaTeMAaTHYECKOIO aHaIM3a,
reomerpus. Anrebpa M Hayaja MaTeMaTH4YeCKOro aHanu3a (0a30BbIi M yri1yOJeHHBIH
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, ®enepoBa H. E. u ap. Maremartuka: anreOpa u Havana

MaTeMaTHUYeCcKOro aHanuza. Aurebpa M Hayajla MaTreMaThyeckoro aHanu3a (0a3oBblii U
yrayonennsiit ypoan). 10 kimace / mon pen. A. b. Xwxkuenko. — 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» 1O 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» o UKT B o6pa3oBanum).

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. Ha3nauenue u BuUAbl HH(POPMAIMOHHBIX
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. Bo3MoOKHOCTH T€OMETpUU 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
JIOKa3aTeIbCTBaM 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,
HPOYKTUBHBII) 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 WX 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 pesynbrare ocBoeHusi mpenMera
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
aHAJIOTUH, TTAPAJJIEIH, BBISIBIISITH 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
MoKa3aTeii W JWHAMHUKY HX M3MEHEHUS 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  (OPpMUPYIOTCS  CIIEIYIOIINE
ooume komnerenuuu (OK):

OK 10. Hcmosp30BaTh B
npoeCcCUOHATLHOW ~ JISATEIBPHOCTH ~ YMEHUS U
3HAHWS, MOJYYCHHBIE OOYJAIONUMUCA B  XOe
OCBOCHHSI yUYEOHBIX TPEJAMETOB B COOTBETCTBHH C
(enepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapPTOM CpPEIHEro 00IIero 00pa3oBaHMsl.

5. METOAUYECKHUE PEKOMEHJAIIUU 110 OPTAHU3ALIUU
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

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

- IOJITOTOBKA COOOILEHHH, T0KIa10B, pedepaTos;

- BBIIOJHEHUE pPa3HOYPOBHEBBIX JOMAIIHUX 33aJaHUN B paMKax IOJATMOTOBKH K

KOHTPOJIbHBIM paboTaM.

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM (CEMUHApaMm, JTUCKYCCHSIM).

Kaxnas ¢opma camocTosATelbHOW padOThl CTYAEHTOB OLIEHMBAETCS OTAEIBHO U
IpeJHa3HAYeHa JUIsl OTPA0OTKU PAa3IMYHBIX METOJOB YCBOECHUS U3y4aeMOIo B Kypce Marepuaa.
[TonroroBka coolOmeHuit  (H0knanoB, pedepaToB) MpenHa3HAUYeHA s PacIIMpEeHUs
MH(OPMALIMOHHOTO TOJSI CTYACHTOB B paMKax H3ydyaeMoW TeMbl, a Takke (OpMHUpOBaHUS Y
CTYZCHTOB HaBBIKOB OTOOpa IJIaBHOM M BTOPOCTENEHHOW MHGpOpMalMU MO paccMaTpUBaeMOM
npobiieMe, a TakKe HaBBIKOB cCHUCTEMaTH3aluu H30bITOYHONM HH(opManuu. BeinonHeHue
Pa3sHOYPOBHEBBIX JIOMALIHMX 3aJaHUN TpelHa3HaueHO s (HOPMHUPOBAHUSA Y CTYICHTOB
HABBIKOB BBICTPaMBaHMs YETKOIN CXEMbl OTBETa Ha BOIPOCHI Pa3JIMYHOIO YPOBHS CJIOXKHOCTH, a
TakXke Ha (JOPMUPOBAHUE y CTYJCHTOB OOBEKTHBHOIO MPEACTABICHUS O CTENEHU OBIAJECHUS U
YCBOGHHS MMM H3y4aeMoOro MaTepuaia B JaHHbIH MOMEHT BpeMeHH. BrinonHeHue
PEKOMEHIYyEMBIX BapHaHTOB TECTOBBIX W PAa3HOYPOBHEBBIX 3aJaHUN TaKKe IO3BOJIIET
CTYJEHTaM JIy4dllle MOATOTOBUTHCA K WTOTOBOM MPOBEPKE MX 3HAHUN IO M3YyYEHHBIM TEMaM.
[ToaroToBka K MpPaKTUYECKUM 3aHATHSAM (CEMHMHapaM M JIUCKYCCHSM) IMO3BOJISIET CTYJEHTaM
3aKpeNUTh HABBIKM KPUTHUYECKOTO MBIIIJICHUS NpH paboTe CO CIPaBOYHOM JIUTEpaTypoll u
UCTOYHUKAMU, U YIIIyOUTh 3HAHUS IO KOHKPETHBIM TEMaM U3y4aeMoi yueOHOMN TUCIMITIINHBI.

B momouns cryaeHTaMm JUisl BBINOJHEHUS 3aJaHUM pa3iMuYHbIX BUJOB Ipeajaraercs
CIHMCOK IPUMEPHBIX T€M JJIsl TOKJIAZ0B U COOOIIEHUIT, TPOEKTOB.

CamocTrosaTenbHas paboTa CTYIEHTOB 1o ydeOHOMY mpeamery «Marematuka u
uHpopMaTuKa» B KoindecTBe 18 yacoB mpejacraBisieT coO0M 00s3aTENbHYI0 YacTh OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON MPOTrPAMMBI, BBIIOIHIEMYIO CTY/IEHTOM BHE ayJUTOPHBIX
3aHATUI B COOTBETCTBMM C 3aJaHUSMHU NpenojaBareis. Pe3ynbTaT caMoCTOSTEIbHON pabOThI
KOHTpoJMpyeTcs npenoganareneM. CaMocTosTeNbHAast pab0Ta MOYKET BBINOIHITHCS CTYACHTOM B
YUTAIBHOM 3ajie OMOIMOTEKH, B JOMAIIHUX YCIOBUSAX, C UCIIOJIb30BaHUEM YUEOHHUKOB U JIPYTUX
HCTOYHUKOB UH(POPMAIIH.
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CamocTtosTenpHas padoTa CTYJAEHTOB JOJIKHA MOAKPEIUIATHCS y4eOHO-METOINYECKUM U
WH(POPMAITMOHHBIM ~ 00ECTICUCHHEM, BKJIIOYAIONIUM YYEOHUKH, W Y4COHO-METOIUYECKUE
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), HCCTEI0BATEIHLCKUX 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.
. Cnno’xeHue 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 ypaBHEHHU 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. DnexkTponnas 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).
JlaTh 3aroJi0BOK — MNPONMCHBIMH OyYKBaAaMH MOJYKHPHBIM 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,
4yeM 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)pIi pa3 MOJIOAOM 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» coctapmsiio 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. CToumocTh Tpoe3/1a B MapuIpyTHOM Takcu coctasisieT 20 py0. Kakoe HanbombInee 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 €€ BO3MOYKHOTO
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. Haiinute BEepOATHOCTH TOTO, YTO YHUCIO
naccaxupos Oyzaet ot 15 mo 19.

32



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 CroumocTth (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 YETBIPE pasa, a BTOpas B IOJITOpa pa3a mupe neppoi. 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°. HaiimuTe yrom Mexay BBICOTOM M MEAWAHOW, NMPOBEACHHBIMU 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 JAaHHOTO KOHYCa MPOBEIEHHOH IJIOCKOCTHIO.
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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A)A 1)2m—>5

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 miuaBaeT B Bojae. BriGepure yTBepkIeHUS, KOTOpPbIE CIEAYIOT U3 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 BBIODAaHHBIX YTBEpXKACHUU O€3 MPOOeNoB, 3amsThIX U IPYrUX
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 pa3pe3ami. [lnomanu Tpéx U3 HUX, HAYMHAS C JIEBOT'O BEPXHETO M Jlajee 1o
4acoBOM cTpelke, paBHbl 18, 15 u 20. Haiinure minoma s 4eTBEPTOro NpIMOYTOIbHUKA.

18 15
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