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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. O6saacTh NpUMEHEHNsI MPOTrPAMMBbI

[Iporpamma npeamera OVYIIL.06 Maremaruka npegHa3HaueHa A U3y4eHHUs] MaTEMaTUKHU
B IpoeccroHanbHbIX 00pa3zoBaTenbHbix opranuzanusax CI1O, peanusyromux o0pa3oBaTeabHYO
IporpaMMy CperHero oomiero oOpa3oBaHus B MpeJesiax OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
nporpammbel CITO (OOII CIIO) Ha 6a3e OCHOBHOro 00IIero oO0pa3oBaHUs IMPU IMOATOTOBKE
CIEIMAJINCTOB 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 npeenax 0CBOCHUSI OCHOBHOM oOpa3zoBarenbHOM nporpammbl CITO (OOIT CITO) Ha 6a3ze
OCHOBHOT0 0011ero oopazoanusi ¢ yuerom TpedoBanuiit ®I'OC k mosydaemMoil crienuaibHOCTH
cpenHero npoheCcCHOHaTBLHOTO 00pa30BaHusl.

[Iporpamma yueObHOro mpeamera OVYIL.06 Maremarnka SBISETCS YacThbl0 OCHOBHOM
npodeccuoHaabHOM obOpa3oBarenbHOW Tporpammbel B coorBerctBuu ¢ PI'OC CIIO mo
crermanbHocTh 53.02.05 CosbHOE M XOpOBOE HAPOAHOE TICHHUE.

1.2. Mecto y4yedHoro npeamera B crpykrype IIICC3
VYueOnsiit npeamer OYII.06 MaremaTuka sBiiseTcss 00s13aTENIbHBIM y4EOHBIM IIPEIMETOM
0011e00pa30BaTeILHOrO YUeOHOTO IUKIIA.

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

OVIIL.0O6 MartemaTnka OTHOCHUTCS K MpeAMETHOH obnactu "Marematuka u uHpopmatuka'.
N3yuenue npenmeTHoi obnactu "Maremarrka v uH(GOpMaTUKa" TOJKHO 00€CIIEUUTh:

c(OpPMHUPOBAHHOCTh MPEJICTABICHUIA O COIUAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX
(akTOpax CTaHOBIICHHSI MATEMAaTUKU M UH(OPMATHUKH;

c(OpPMUPOBAHHOCTh OCHOB JIOTHUECKOTO, AaJTOPUTMHUYECKOTO U MaTeMaTUYecKOro
MBILLUICHHUS;

c(OPMHPOBAHHOCTh yYMEHUN MNPUMEHATh TOJyYE€HHbIE 3HAHUS TMPH pElICHUHU
pa3IUYHbIX 3a/1a4;

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

Pabouas mnporpamma mnpeamera OVIIL.06 Marematuka OpUEHTHpPOBaHAa Ha JOCTHKEHHUE
CIEAYIOLIUX LeJIe:

e ¢opMmHupoBaHHE Yy OOYyYalOIIUXCSA TMPEJACTAaBICHUH O poild HUHPOPMATUKH U
nH(pOpMallMOHHO-KOMMYHUKaIIMOHHBIX TexHosoruil (MKT) B coBpemeHHOM oOliecTBe,
NIOHMMAHHUE OCHOB IPAaBOBBIX ACIIEKTOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX IPOrpaMM H
pabotel B UHTEpHETE;

e (dopMmupoBaHue y OOYyYalOIIMXCSl YMEHUH OCYIIECTBIATh IOMCK M HCIOJIb30BaHUE
uHpopManuu, HeoOxomumon A 3()(PEKTUBHOrO BBINOIHEHHUS MNPOPECCHOHATBHBIX
3aja4, Npo(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHS;

e (dopMHupOBaHKE Y 00YUAIOIMINUXCS YMEHUN MPUMEHSTh, aHAIM3UPOBATh, MPEOOPa30BHIBATH
MH(OPMaLMOHHBIE MOJIEIH pealbHBIX OOBEKTOB U IPOILIECCOB, HCIONB3Ys MPU ITOM
WKT, B TOM 4nciIe Ipy U3y4eHUH APYTUX AUCLUUIUINH;

® pa3BUTHE Yy OOy4aroumMxcs I[103HABAaTENbHBIX MHTEPECOB, HWHTEIJICKTYyadbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH MyTEM OCBOEHHUS U UCIIOJIb30BaHUS METOA0B UH(POPMATHKU U
cpeacts KT npu u3ydeHnn pa3anyuHbIX Y4eOHBIX IPEIMETOB;



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

e npuoOpeTeHHE OOYyYarOIMMUCS 3HAHMM JTHYECKHX AaCIEKTOB HH(POPMAIIMOHHON
JEATETLHOCTH U MH(GOPMAIIMOHHBIX KOMMYHHUKAIIMKA B TJI00aJbHBIX CETSIX; OCO3HAHHWE
OTBCTCTBEHHOCTH  JIIOJCH, BOBIICUCHHBIX B  CO3JaHHEC W  HCIOJIL30BAaHHUE
WH()OPMAIMOHHBIX CUCTEM, PACIIPOCTPAHECHHE U UCIIOIb30BaHKE HH(POPMAIIUH;

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

e oOeccreueHne cHOPMHUPOBAHHOCTH TPEACTABICHUNH O COLUATBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (DPAaKTOPAX CTAHOBJICHHS MAaTEMATHKU;

e obOecrieueHre cHhOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIIIICHHS,

e oOccrieueHne CGHOPMHUPOBAHHOCTH YMEHHM MPHUMEHSTH TONyYeHHBIC 3HAHUS IPU
PEIICHUH Pa3IMYHbIX 3a]a4;

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

B pe3ynbraTe ocBoeHHs npeaMeTa 00yqaroImunics JOKEeH 3HATh:
3.1. TemaTuveckuii MaTepuani Kypca;
3.2. OCHOBHBIE TEXHOJOTHH CO3/IaHUs, pEAAKTUPOBAHUS, ODOPMIICHUS, COXpAHEHUS, TIepeaadu
MH(OPMALIMOHHBIX [TPOLIECCOB PA3IUYHBIX TUIIOB C IOMOIIBIO COBPEMEHHBIX TPOIPAMMHBIX
cpencTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTU;
3.3. Haznauenue u BHIBI WH(OPMAIIMOHHBIX MOJENEH, OMUCHIBAIONINX PEaTbHBIE OOBEKTHI U
MIPOLIECCHI;
3.4. Haznauenus u QyHKIIMH OTIEPALIMOHHBIX CHCTEM;
3.5. 3HaueHuMe MaTeMaTM4YEeCKOM HayKd MJis PpEeLICHUs 3a]ad, BO3HHUKAIOIIUX B TEOPUH U
MIPaKTHUKE;
3.6. Ilupory ¥ OrpaHMYEHHOCTb NPUMEHEHUS MATEMaTHYECKUX METOJI0OB K aHalu3y U
MCCJIEIOBAHUIO TIPOIIECCOB U SIBJICHUM B TIPUPOJIE U OOIIIECTBE;
3.7. 3HaueHue NPaKTUKU U BOIPOCOB, BO3HUKAIOIINX B caMOi MaTeMaTuke, /uid pOpMHUPOBaHUS
U Pa3BUTHS MAaTEMaTUYECKOW HAyKH;
3.8. Hpem pacmupeHuss YHUCIOBBIX MHOXECTB Kak crocoda MOCTPOEHHs HOBOTO
MaTeMaTUYeCKOIro ammapara i pelleHus MpakTHYeCKMX 3aJad M BHYTPEHHHUX 3ajad
MaTE€MaTUKH;
3.9. 3naueHue wuuel, METOJOB M pPE3YyIbTATOB aJreOpbl W MaTEMaTHYECKOTO aHauu3a s
IIOCTPOEHHUS MOJIETIEN pealIbHBIX ITPOLIECCOB U CUTYaLIN;
3.10. Bo3MOXHOCTH T€OMETpUH AJIsi ONMCAHUS CBOMCTB peaJIbHbIX MPEAMETOB U UX B3aUMHOIO
PacIoNIOXKEHMS;
3.11. VYHuBepcanbHBII XapakTep 3aKOHOB JIOTHKM MaTEeMaTHYECKUX PACCYKIEHUU, HX
NPUMEHUMOCTb B Pa3JIMYHBIX 00JIACTAX YETIOBEUECKOH JIeATEIbHOCTH;
3.12. Paznuuue TpeGoBaHUMN, TPEABIABISIEMBIX K JOKA3aTEIbCTBAM B MaTEMAaTHUKE, €CTECTBEHHBIX,
COIMAIbHO-?KOHOMUYECKUX U TYMAaHUTAPHBIX HAYKax, HA PAKTUKE;
3.13. Posb akcHOMAaTHKHM B MAaTEMATHKE; BO3MOXHOCTh MIOCTPOECHHSI MaTEMAaTHYECKUX TEOPUM Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYEHHWE aKCUOMATUKU [UId JpyTux oOnacTedl 3HaHMS M IS
MIPaKTHUKH;
3.14. BeposSITHOCTHBI XapaKTep pPa3JIMYHBIX MPOLECCOB M 3aKOHOMEPHOCTEW OKPYXKAIOLIETO
MUpa.



B pesynbpTaTe ocBOoeHHS MpeaMeTa 00yJaromuics 10J1KeH YMeTh:
V.1. IlpoBoauThb TOXIAECTBEHHbIE MpeoOpa3oBaHUs MPPALMOHAIBHBIX, I1OKA3aTENIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUECKUX BBIPAKEHUN;
V.2. Pemarp uppanuoHaibHbIC, JOTapU(PMHUECKUE W TPUTOHOMETPUYECKUE YPAaBHEHUS W
HEPAaBEHCTBA; PelllaTh CUCTEMbl yPaBHEHUHN M3y4YE€HHBIMHU METO/IaMU;
V.3. Crpoutp rpaduku >JI€MEHTApHBIX (YHKIMHA W TMPOBOAMTH IpeoOpa3oBaHUs TpaduKoB,
UCIIOJIB3YS U3YUEHHBIE METO/IbI;
V4. IlpuMeHsTh annapatr MaTeMaTH4eCKOro aHaJIn3a K PEIICHUIO 33/1a4;
V.5. TlpuMeHSATP OCHOBHBIE METOABl TIeOMETpUU (IIPOEKTUPOBAHMS, MPeoOpa3OBaHUM,
BEKTOPHBIN, KOOPIMHATHBIN) K PELICHUIO 3a/1a4;
VY.6. OnepupoBarh pa3aMuHbIMU BUIaMU HH(GOPMAIIMOHHBIX 0OBEKTOB, B TOM YHCJIE C TOMOIIBIO
KOMITBIOTEPA, COOTHOCHTH TIOJYYEHHBIE PE3YJIbTAThI C peabHBIMU 0OBEKTaMH;
VY.7. Pacnio3HaBaTh U OMKUCHIBATh MH(GOPMAIIMOHHBIE MPOLIECCHl B COIMAIBHBIX, OMOIOTHYECKUX
U TEXHHYECKUX CHCTEMAX;
V.8. Hcnonb3oBaTh TroTOBble HH(OPMALMOHHBIE MOJENIH, OLEHUBATh HUX COOTBETCTBUE
pearbHOMY OOBEKTY U IEIISIM MOACITHPOBAHNUS;
¥Y.9. OnenuBaTh 10CTOBEPHOCTh MH(GOPMAIIUH, COMIOCTABISAS Pa3InYHbIe UCTOYHHKHY;
V¥.10. NmmoctpupoBath y4eOHbIE pPAaOOTHI C WCIOJIB30BAHUEM CPEICTB HH(POPMAIMOHHBIX
TEXHOJIOTHH;
V.11. Co3gaBate uH(DOpPMAIMOHHBIE OOBEKTHI CIIOKHOW CTPYKTYpbl, B TOM YHCIIE
TUIEPTEKCTOBBIE JOKYMEHTHI;
V.12. TlpocmarpuBarh, cO3/1aBaTh, PEAAKTUPOBATh, COXPAHATH 3allMCh B 0a3ax JaHHBIX,
MOJTy4yaTh HEOOXOAMMYIO HH(OPMALIHIO 110 3aIIPOCY MOJIb30BATENS;
V.13, HarmsinHo mpeacTaBisiTh YUCIOBBIE IMOKA3aTeNd M JUHAMUKY UX M3MEHEHUS C TIOMOIIBIO
porpaMM AenoBoi rpaduky;
V.14. CobnronaTe mpaBWiia TEXHUKH OE30MAaCHOCTH M TUTHEHUYECKHE PEKOMEHIAIMH MpU
MCIOJIb30BaHUU CPEJCTB HHPOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHonoruii (MKT).

B pesynprare ocBoeHus mpeaMmera y oOydaromierocs (GOpMHPYIOTCS CICIYIOIINE
oomme komnerenuuun (OK):

OK 10. Vcnonb30BaTh B MPOPECCHOHATBHON IEATEILHOCTH YMEHHUSI U 3HAHUS, MOTyYEHHbIC
o0yyaroIUMHCS B XOJ€ OCBOCHUs Y4YeOHBIX TMPEIMETOB B COOTBETCTBUH ¢ (eaepabHBIM
rocy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHEro 00IIero 00pa3oBaHUs

B pesynprare ocBOoeHHS mpeaMmera y oOydaromierocs (GOpMHPYIOTCS CICIYIOIINe
JUYHOCTHBIE pe3yabTaThl (JIP):

[TposiBastfoIINiA CO3HATETFHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK JIP 15
YCIIOBUIO yCTIENTHOM MpodeccnoHanbHOM 1 001ECTBEHHON AesITENFHOCTH.

['nbxo pearupyronuii Ha NOsBICHUE HOBBIX ()OPM TPYJOBOI EATETLHOCTH, TOTOBBIN K | JIP 24
MX OCBOCHHIO.

OcBoeHnne copepkaHusi y4eOHOro IMpeaMmera oOecledrBaeT JOCTHKEHHE CTYIACHTaMHU
CIIEYIOIIUX PE3yIbTATOB:

* METaIPEeIMETHBIX:

YMEHHE CaMOCTOSITENIbHO ONPEIENATh ILeNu JESTENIbHOCTH U COCTaBIATh IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIbHO  OCYILECTBJISATh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
ACATCIIBHOCTE, UCIIOJb30BaTh BCC BO3MOXHBIC PECYPChI JJIA JOCTUKCHHUA IMOCTABJICHHBIX ueﬂeﬁ
U peasin3aliuy IJIaHOB A TeIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETHH B Pa3IMYHBIX CUTYaIHsX;

YMEHHE MPOAYKTUBHO OOLIATBCS M B3aUMOJIEHCTBOBATh B IIPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBaTh MO3MLUU JAPYIHMX YYACTHUKOB JESATEIBHOCTH, 3(P(PEKTUBHO
paspeniaTh KOH()IUKTHI,




BIIQJICHUE HAaBBIKAMHU I[103HABATEIbHOM, Y4EOHO-UCCIIEIOBATEILCKON ¥ TPOEKTHOM
NEeSTeIbHOCTH, HaBBbIKAMU  pa3pellieHuss MpoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3aJ]1ad, MPUMEHEHUIO Pa3InYHBIX
METO/IOB ITO3HAHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(OPMAIIMOHHO-TIO3HABATEIHLHOM
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HH(POpMAIH,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH MHGPOPMAIUIO, TMOTYYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHHKOB;

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

BIIQJICHUC HAaBBIKAMH TIO3HABATEIILHON pEQUIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM Y MBICIUTEIbHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, IPAHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEJICTB JIJIsl UX JIOCTUKEHUS;

LEICYCTPEMJICHHOCT, B TIOMCKaX U TPUHATUU pEUIeHHH, COOOpa3UTEeNIbHOCTh H
WHTYUIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUI;, CIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHHUIO MUDA;

YMEHHUE ONPENEHATh LEIU, COCTABIIATh IUIAHBI JESITEIBHOCTA M OMPEACISTh CPEICTBa,
HEOOXOUMBIE I UX pealn3alliy;

WCIIONB30BAHUE PA3JIMYHBIX BHUIOB I103HABATEIBHOW JCATENIBHOCTU JJIS PEIICHHS
nH(OPMAILIMOHHBIX 33]1a4, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOII0ICHHS, ONMCAHUS,
U3MEPEHHMs, DKCIEPUMEHTA) JUIA OpraHM3aliyd y4eOHO-UCCIIENOBATEIbCKOM M MPOEKTHOU
JESTENIbHOCTH C UCIOJIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

WCIIOJIb30BAaHNE PA3JMYHBIX HH(POPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOUMOCTh CTAJIIKMBATHCS B MPOPECCUOHANBHON cdepe B U3YUSHUHU SBICHUHN U MPOLIECCOB;

WCIIOIB30BAaHUE PA3IMYHBIX HCTOYHMKOB HMH(OpPMAIMU, B TOM YHUCJIE AICKTPOHHBIX
OuOIMOTEK, YMEHHE KPUTUYECKU OLICHWBATh U MHTEPIPETHUPOBATH MHPOPMAIIHUIO, TOTYyJaeMYyIO
U3 pa3JIMYHbIX UCTOYHUKOB, B TOM YHUCie U3 ceTu HTepHeT;

YMEHHE aHAJIW3UPOBaTh U NPEIACTABIATh HH(GOPMALMIO, JAHHYIO B 3JIEKTPOHHBIX
dbopmarax Ha KOMIIBIOTEPE B PA3IMUHBIX BUIAX;

YMEHHE HCIONb30BaTh CPENCTBA MH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHu KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AIIMOHHBIX 3a7ad C COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBhIX U
ATUYECKUX HOPM, HOPM MH(OPMaLMOHHON O€30MaCHOCTH;

yMEHHE MYOIUYHO WPEJCTABISTh PE3YNbTaThl COOCTBEHHOTO WCCIIEOBAHMS, BECTH
JTUCKYCCHUU, JOCTYTHO W TapMOHUYHO codYeTas cojepkaHue U (GOpMbI TMPEICTaBIIEMON
uH(pOpMaIIUU CpeCTBAMU HHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHH;

* IPEIMETHBIX:

c(OPMUPOBAHHOCTh MPEACTABIECHUN O MaTeMaTUKEe KaK 4acTH MHUPOBOM KYyJIbTYpbl U
MecTe MaTeéMaTHKH B COBPEMEHHOW IMBHJIM3AIMM, CIIOCO0AX OMHCAHUSA SIBICHUH pealbHOro
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUH O MaTeMaTHMYeCKMX MOHATUSAX KaK BaKHEHIInX
MaTEMaTUYECKUX MOJEIIAX, MO3BOJISIOMIMX ONKUCHIBATh U U3y4aTh PA3HBIE MTPOLIECCHI U SBJICHMUS;
[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUsI MATEMATUUECKUX TEOPUH;

BJIAJICHUE METOJAaMH JI0OKA3aTEeNIbCTB W AJITOPUTMOB PELICHUS, YMEHHE UX NPHUMEHSITH,
IIPOBOJIUTH JOKA3aTEIIbHbBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;

BJIAJICHUE CTAHJAPTHBIMU IPUEMAaMH PELICHHs PAlMOHAIBHBIX W HPPALlUOHAIbHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHWM U HEPABEHCTB, UX CHUCTEM;
WCITOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCJE JUISl TIOMCKA IIyTH PELICHUs U
WJUTFOCTPALIVY PELICHUS] YPAaBHEHUN U HEPABEHCTB;



c(OPMHPOBAHHOCTH MPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTeMaTHYECKOTO aHaIH3a
U UX CBOWCTBax, BJIQJICHHME YMEHHEM XapaKTepHu30BaTh MOBEACHHE (PYHKLIUN, UCTIOIb30BaHUE
IIOJIyUYEHHBIX 3HAHUH /71 ONMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTE;

BJI/ICHUE OCHOBHBIMU TOHSATUSMHU O IUIOCKUX M MPOCTPAHCTBEHHBIX TI€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOHCTBAxX; C)OPMHPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUECKHUE
burypsl Ha yepTexkax, MOJIESAX U B peallbHOM MUPE;

NPUMEHEHHE M3YYEHHBIX CBOWCTB TI'e€OMETpHYECKUX (GUryp u QGopmyn Ui perieHus
FeOMETPUUYECKUX 3aJa4 U 3aau C MPAKTUYECKUM COJIEP>KaHUEM;

c(OPMHPOBAHHOCTh  TPEJCTABICHUA O Tpoleccax U  SBICHUSAX, HMEIOMIHUX
BEPOATHOCTHBIN XapakTep, CTaTUCTUUYECKHX 3aKOHOMEPHOCTAX B pEalbHOM MHpE, OCHOBHBIX
HOHSTUSIX AJIEMEHTApPHON TEOPUU BEPOSATHOCTEH; YMEHUI HAXOJWUTh U OLICHUBATH BEPOSITHOCTU
HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYaHBIX BEJIUYMH;

BJIa/ICHUE HABBIKAMH UCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM P PeIIeHUun
3az1ay;

cOpPMUPOBAHHOCTh MPEJACTaBICHUH O poiau uHGOpMaUd U HHPOPMALMOHHBIX
IIPOLIECCOB B OKPY’KAIOILLEM MUPE;

BIIQJICHUE HaBbIKAMH  aNTOPUTMHUYECKOTO MBIIUICHUS U [OHUMaHHE METOJIOB
(opManbHOrO ONMCAHUS AJITOPUTMOB, BJIAJECHUE 3HAHUEM OCHOBHBIX AJTOPUTMHUUYECKUX
KOHCTPYKIUH, YMEHUE aHATTU3UPOBATh alITOPUTMBI;

HCIOJIb30BAaHUE TOTOBBIX NPUKIAJHBIX KOMIBIOTEPHBIX MPOrpaMM 10 HPOQUIIO
MOJITOTOBKH;

BJIaJICHHE CIIOCO0AMHU MPEICTaBICHHIS, XpaHEHHUS U 00paOOTKH TaHHBIX HAa KOMIIBIOTEPE;

BIIQJICHHE KOMIIBIOTEPHBIMU CpPEACTBAMM TPEICTABICHUS U aHalu3a JaHHBIX B
AJIEKTPOHHBIX TAOIUIIAX;

chOpMUPOBAHHOCTh MpEACTaBIEHUN O 0azax MaHHBIX M TMPOCTEUIINX CPEACTBAX
yIpaBICHUS UMH;

c(OpPMUPOBAHHOCTh MPEACTABICHUN O KOMIIBIOTEPHO-MAaTeMaTHUYEeCKUX MOJIEISIX U
HEOOXOAMMOCTH aHAJIM3a COOTBETCTBUS MOJIEIH U MOJIIHPYEMOTO 00BbeKTa (Ipoiiecca);

c(hOpMUPOBAHHOCTH 0A30BBIX HABBIKOB M YMEHUH MO COOIOICHUIO TPEOOBAHUN TEXHUKHU
0€30MacHOCTH, TUTUEHBI U pecypcocOepexeHns Mpu paboTe co CpeCTBaMU HHPOpMaTH3ALUY;

IIOHMMAaHHUE OCHOB IIPABOBBIX ACIEKTOB MCIIOJIB30BAHMSI KOMIIBIOTEPHBIX NPOTrpamMM U
IpaB JIoCTyNa K riI00anbHbIM HH(OPMAIlMOHHBIM CEPBHUCAM;

IPUMEHEHHE Ha MpaKTHKe CPEACTB 3aIlUThl MH(OPMAIMKU OT BPEIOHOCHBIX MPOTPaMM,
coOirofieHre MpaBuil JIMYHOW 0€30MacHOCTH M 3TUKHM B paboTe ¢ MHpopMalue U cpeacTBaMu
KOMMYyHUKaui B MHTEpHETE.

1.4. PexomeHayeMoe KOJIMY€ECTBO YaCOB HA OCBOEHHE MPOrPaMMbI
MakcumanbHOM yueOHOI Harpy3ku oOydarolerocst 54 yaca, B TOM YUCIIE:
00s13aTeNbHON ayJTUTOPHOM yueOHOM Harpy3Kku oOydaromierocs 36 4acos;
CaMOCTOSTeNIbHON paboThl oOyuatomierocst 18 gacos.

2. CTPYKTYPA 1 IPUMEPHOE COJIEP)KAHUE PABOYEN ITPOT' PAMMBI
2.1. O0masi xapaKTepUCTHKA y4eOHOI0 mpeaMeTa

VY4eOHblit peaMer OVII.06 Marematnka  sBIsSETCA ¢byH1aMeHTaIbHON
00111€00pa30BaTEIbHON TUCIMITIIMHON CO CIO0KMBIIUMCS YCTOMUMBBIM COZEpPKaHUEM U OOIIUMU
TpeOOBaHUSIMU K TMOATrOTOBKe oOydaromuxcs. Ho onHON M3 XapakTepUCTHK COBPEMEHHOIO
oO11ecTBa SIBJISIETCSI UCMOIb30BaHNE MHPOPMALMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTHH BO
BceX c(epax KU3HEACATEIbHOCTH uenoBeka. IloaTomy mnepen oOpa3oBaHMEM, B TOM YHUCIIE
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npodecCHOHATIBHBIM, CTOMT TNpobiema (GopMupoBaHUs HHPOPMALMOHHOW KOMIIETEHTHOCTH
crienpanucTa (CrmocoOHOCTH MHIIMBH/IA PEIIaTh yueOHbIe, OBITOBBIC, TPO(ECCHOHANILHBIE 3a/1a9n
C HCIIOJIb30BaHHEM MH(POPMALMOHHBIX 1 KOMMYHUKAIMOHHBIX TEXHOJIOTUH), oOecrieunBaromei
€ro KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

ITpu ocoenuun crnenuanpHocTedt CIIO rymanuTapHoro mnpoduis mpodecCHOHaTIBLHOTO
obpazoBanus yueOnsiii npeamer OVYIL.06 Maremartuka u3ydaercs Ha 6azoBom ypoBHe PI'OC
CpeIHero oomnero 0opa3oBaHusl.

OTO BBIpAXAETCS B COJEPKAHMM OOyYeHMs, KOJMYECTBE 4YacOB, BBIIEIAEMBIX Ha
U3y4EHHE OT/ICJIbHBIX TEM IPOTrPaMMBI, TTyOMHY MX OCBOCHHS CTYACHTAMH, 00bEMe U XapaKTepe
IPAaKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHONU CaMOCTOSTEIbHOW PabOThI CTYAECHTOB.

VYuebublil npenMer MaTematuka 1 nH(GOpPMATHKA BKIIOYAET CIACAYIOIINE Pa3IeIibl:

* «MHdopMamoHHas 1eATENbHOCTh YEI0BEKa

* «Cpencra nHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOT U

* «TexHonoruu coznanus u npeoOpa3oBaHUs UHOOPMAILIMOHHBIX OOBEKTOBY»

*  «TeneKoOMMyHHKAIIMOHHBIE TEXHOJIOTUN

* «Pa3BuTHe nouarus o yucne. KopHu, cTenenu u gorapumsl»;

* «lIpsAmble M MmIOCKOCTM B npocTpaHcTBe. KoopauHaTel U BEKTOPBI. MHOIOTpaHHUKHU U
KpYTJIbIE TEJIA;

* «KombOunaropuka. DJ1eMEHThI TEOPUU BEPOSTHOCTEN U MAaTEMATUYECKON CTATUCTUKIY,;

*  «OcHoBbI TpuroHoMeTpuu. @yHKIKHU U rpauKu. YpaBHEHUS U HEPABEHCTBAY;

* «Hayana MmaTeMaTH4YeCKOro aHATIU3a».

W3yuenune ydeOHOro mnpenmera Marematuka M HMHQOpMaTuka Ha 0a30BOM YpOBHE
IpelyCMaTpUBAaeT OCBOCHHE y4eOHOro MaTepuajiga BCEMHM OOyYarolIMMHCS, KOIJa B OCHOBHOM
mKoje o0oO0IaeTcss M CUCTeMaTH3UpyeTcss ydeOHbI Marepuan B ILENsIX KOMILJIEKCHOIO
NPOJIBIKEHHS CTYACHTOB B JalibHeHIe yueOHoil nesrenpHocTH. Oc000€ BHUMaHUE MPH 3TOM
yIeNAeTcss U3yYEHHUIO MPaKTUKO-OPUEHTUPOBAHHOIO y4eOHOro MaTepualia, CloCOOCTBYIOLIETO
(GOpMUPOBAHHIO Yy CTYJIEHTOB OOIIEH KOMIIETEHTHOCTH, TOTOBHOCTH K KOMIUIEKCHOMY
UCIOJIb30BaHUI0 HHCTPYMEHTOB UH()OPMAIIIOHHOM /1€ TEIbHOCTH.

OcBoenne yueOHOTO ipeameTa MHpopMaTHka, yauThIBarOIICH crieln(UKy OCBaUBAEMBIX
npodeccuit CIIO u cnenuansHocteit CI1O, npennonaraer yriyOojJeHHOE U3y4eHHE OTAEIbHBIX
TEM, aKTUBHOE€ HCIIOIb30BaHKE pa3nuyHblx cpencts UKT, yBenndyeHne npakTHYECKUX 3aHATHH,
pa3IMYHBIX BUJOB CaMOCTOSITEIbHON PabOThl, HANPaBIEHHBIX Ha MOATOTOBKY OOYYarOLIMXCS K
poQeCCHOHAIBHOMN JeSTENHHOCTH ¢ uctonb3oBanueMm UKT.

ITpu opranuzanuy MpakTUYECKUX 3aHATHHA M BHEAYJUTOPHOM caMOCTOATENbHOM paboThI
HEO0OXOUMO aKIIEHTUPOBAaTh BHMMAaHHE OOY4YaIOIIMXCS Ha MOMCKEe MH(pOpMAalMU B CPEICTBaX
maccMmenua, MHTepHere, B y4yeOHOM M CHIENUATbHOW JHTEpaType C COOTBETCTBYIOIUM
oQOpMIICHHEM M TMPEACTaBICHUEM pPE3yJbTaTOB. IJTO CIOCOOCTBYEeT (OPMUPOBAHUIO ¥
CTYACHTOB YMEHUH CaMOCTOSTEIbHO M H30MpATEIbHO MPUMEHSTH pPa3IMuYHbIE NMPOTrpaMMHbIE
cpeactBa KT, a Takxke gonosnHuTenbHOe 1uppoBoe o0opynoBaHue (IpUHTEPHI, Tpaduyeckue
IUTAaHIIETHl, IM(POBBIE KaMmephl, CKaHepbl M Jp.), MOJIb30BaTbCS KOMIUIEKCHBIMU CIIOCOOaMHU
00paboTKHU U MpeaocTaBiIeHHs] HHPOpMAaLUHU.

OCHOBHBIM BHAOM 3aHATHH 1O YueOHOW JUCHMIUIMHE SBISAIOTCS TEOPETUYECKHE U
npaktudeckue 3aHsatus. Llenb TeopeTnyeckux 3aHATUN — AaTh Marepuan Juid (GOpMHUpPOBaHUS Y
CTY/IEHTOB OOBEKTHBHOI'O M LIEJIOCTHOT'O Mpe/cTaBleH st 00 NH(YOPMAIIMOHHOM O0ILIECTBE, MECTE B
HEM YeJIOBeKa, YMEHHME BBIOMpATh I'PaMOTHOE IMOBEJICHHE NMPHU MCIOJIb30BAaHUM PAa3HOOOPA3HBIX
CpeacTB HMH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTMH Kak B MpoQecCHOHANbHON
NeSITeIbHOCTH, TaK U B OBITY, C(HOPMHUPOBAHHOCTb MPEJACTABICHUA O MaTeMaTHKe Kak
YHHMBEPCAJIbHOM S3bIKE HAyKH, CPEJICTBE MOJEIMPOBAHMS SIBICHUH M IIPOLIECCOB, HUIEAX U
METOJlaX MaTeMaTUKH; pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, POCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON KYJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpOBHE, HEOOXOJAMMOM JUIS
Oynymei  mpoeCcCHOHAIIBHOW  ACSATENBHOCTH, IS TPOJOJDKEHUs  oOpa3oBaHUS U
camMo00pa3oBaHusl; OBJaJCHUE MAaTEMaTHYECKUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOIUMBIMU B
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NOBCETHCBHOM JKM3HM, JUUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAyYHBIX JHUCHMIUIAH |
JTUCLHUIUIMH TPO(ECCHOHANBHOIO ILMKIA, Uil TOJIy4eHus oO0pazoBaHHs B 0O0nacTsaxX, He
TpeOyIomUX yriyOoIeHHOM MaTeMaTH4ecKoi NOATr0TOBKH. [IpakTiyeckue 3aHATHS pacCUMTaHbl Ha
Oonee TIyOOKOE M3Y4EHHE CTYINCHTaMHU MPOOJIEMHBIX BOMPOCcOB yueOHOoro mpemamera OVYIL.06
Marematika, KOTOpbIe pacCCMaTpPUBAIOTCS B JIEKIMAX. V3yueHne TeM mpoOIeMHOro coepKaHus
SBISIETCSL  YCIIOBHEM  Pa3BUTUS Yy OOYYalOIIMXCS KPUTHYECKOTO MBIIUICHUS, YMEHUS
apryMEHTHPOBaTh CBOKO IMO3UIMIO. [IpakTHueckue 3aHATHS MOTYT MPOXOAUTh, B TOM YHCIE, B
BUJIC CEMHMHApOB M JAUCKYCCHH, OCHOBBIBATHCS Ha BBICTYIUICHUSX CTYJICHTOB Ha YpPOKE C
JoKJIagaMu, ¥ T.1. KOHTpOJb 3HAHMH OCYILIECTBIISICTCS B BHJC MPOBEICHHS YCTHBIX OIPOCOB,
CEMUHAPCKUX 3aHATHH M MHCbMEHHBIX KOHTPOJIBHBIX pabOT, KOTOpBIE MOTYT 3aKJIIOYaThCs B
BBINIOJIHCHUH YYAIIMMHCS MHICBMEHHBIX OTBETOB Ha BOIPOCHI M3 CIIMCKA NPUMEPHBIX BOIIPOCOB
KOHTPOJIBHBIX paloT, a Takke B ()OpME MUCHMEHHOTO TECTHPOBAHUS, OPraHH30BAHHOTO, B TOM
YHCIIe, C UCTIOIb30BaHUEM IM(POBBIX 00Pa30BaTEIBHBIX PECYPCOB C YAATEHHBIM IOCTYIIOM.

N3yyenune obmeoOpa3zoBarebHOrO yueOHOro npeamera «MaTteMaTnka 1 HHQOpMaTHKa
3aBepIuacTcs MOJIBEACHUEM HTOTOB B (popMe dK3aMeHa.

2.1. O0beM yueOHOro npeaMera u BUAbI yueOHO# padoTbl

Bup yueoHoii padoThl Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 94
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAs1 Harpy3Ka (Bcero) 36

B TOM YHCIIE:

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

KoHTposibHBIE pPabOTHI 3
CamocrosiTesibHas pabora o0yuyariierocs (Bcero) 18

Hrtorosasi arrecrauus B popme 3K3aMeHa -2 ceMecTp
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2.2. TeMaTH4ecKHii IUIaH U cofep:kanue yueoHoro npeamera OYIL.06 MaremaTuka

HaunMeHoBaHMe pa3aesioB U TeM

Copep:xaHue yuedOHOI0 MaTepHaJia, JIJaGopaTopHble paGoThl H NPAKTHYECKHe 3aHATHS,
caMOCTOsITeJIbHAsl padoTa 00y4aloIIuXCs

O0BeM yacoB

Yposensn
OCBOCHHUS

1

2

w

4

Paspnen 1. UndopManmoHHas 1esiTe1bHOCTD YeJ0BeKa

~

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

Codeparcanue yuebHo2o mamepuana:

Brenenne. Poixp mHGOpMAaIMOHHON AEATENFHOCTH B COBPEMEHHOM OOIIECTBE, €r0 IKOHOMHYECKOH,
COLIMANIHOW, KyNbTYypHOH, OOpa3zoBaTenbHO cdepax. 3HaueHHe WHPOPMATHKHA TIPH OCBOCHUH
cnennanbHocTedt CI1IO. OcHOBHBIC STambl pa3BUTHS MHPOPMAIMOHHOTO 0OIIecTBa. DTaIlbl pa3BUTHA
TEXHUYECKUX CPEACTB W HMH(POPMAIMOHHBIX pecypcoB. HHpopmanmoHHble pecypchl oOIecTBa.
O6pazoBarenbHble MH(QOpMAaLMOHHBIE pecypchl. [IpaBoBbIe HOPMBI, OTHOCSIIMECS K HH(OpPMALUH,
NpaBOHApYIIEHHs B HMHGOPMALMOHHOW cdepe, Mepbl HX MNPEAYNPEKACHHUs. DJICKTPOHHOE
NpaBUTENLCTBO. JIMIIEH3MOHHOE ITporpaMMHoe obecneyenue. Ilopran rocy1apcTBEHHBIX yCIyT.

CamocrosiTe1bHas padora:

3HaKOMCTBO ¢ mporpamMMHbiMU mpoxykramu MSOffice. 3HakomcTBO C
3HAKOMCTBO € pa3HbIMH BHIAMH mporpamMMm (OecIuiaTHbIE,

JINIICH3NOHHBIC)

noptaiioM ['ocycayru.
yCIIOBHO-0€CIUIaTHEIE,

0,5

Tema 1.2. [Tomxoaspl K MOHATHIO HHPOPMALIUH
u ee wusMepeHuto. [IpuwHOUTBL 00pabOTKU
nHpopMannu. KoMmproTepHbIe MOaEIH

Codeparcanue yuebHo2o mamepuana:

[Moxxonsl K MOHATHIO U M3MEpeHUIO MHpopMaryu. MHpopMaoHHbIe 00bEKTHl Pa3IMYHBIX BUJIOB.
YHuBepcalbHOCTh  AUCKpeTHOro (uudpoBoro) mnpexncraBieHus HHPopMmamuu. [IpexcraBieHue
uHGOpPMAUK B TBOMYHOW cHcTeMe cuuclieHus. JJuckperHoe (MuUdpoBoe) MpeACTaBICHUE TEKCTOBOA,
rpaduueckoi, 3ByKoBoit nHpopManuu 1 BuaeonHpopmanun. OCHOBHbIC HHYOPMAIIMOHHEIE IPOLIECCHI
U MX peayu3alusi ¢ MOMOIIbI0 KOMIBIOTEPOB: 00paboTKa, XpaHeHHe, TIOUCK U nepenada HHHOPMAaLUH.
[MpunHnuner 06paboTKM MHGOPMALUMK NPU MOMOIIM KOMIIblOTepa. Apu(pMETHUECKHE U JIOTHYECKHE
OCHOBBI PabOTHI KOMITBIOTEPA. AJITOPUTMBI M CIIOCOOBI UX onucanus. [IporpaMMHbIil TpUHIMI pabOTHI
KoMmItbtoTepa. [IpuMepbl KOMIBIOTEPHBIX MOJIEJICH Pa3IMuHBIX IPOLIECCOB.

05

IIpakTHyeckas padora:

KonupoBanue TekcToBOM, rpaduueckoil, yucioBod uHpopmaimu. Pabora ¢ QaiinoBoil cucTeMoii.
[MTouck uHdopMaLuK C UCTIOIb30BAHUEM KOMITbIOTEpA. XpaHEHUE Pa3IMYHBIX BUIOB MH(GOPMAIMK Ha
I (POBBIX HOCUTEIISX.

Co3nanne KOMITbIOTEpHBIX Mopened. Co3naHne MHOOPMALMOHHOM MOJIENH CTPYKTYPHI y4eOHOTO
3aBeqieHus (YpOBEHb 00pa30BaHUs, CIENUAIBHOCTH, mpodeccun, GOpMbl O0YUCHHUS, TPYIIMbI, YHCIIO
CTYACHTOB).

0,5

CamocrosiTenbHast padora:
Coob1menne o teme «CucteMsl curciIeHus», «Buapl u cBoiictBa nHpOpMannm»

0,5

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

Cooepoicanue yuebno2o mamepuana.:

XpaHeHne WH(POPMAIMOHHBIX OOBEKTOB PA3IMYHBIX BHJOB HA pa3sHbIX LU(PPOBBIX HOCHUTENSX.
Omnpenenenne 00BEMOB pa3zIMYHBIX Hocutenedl wHpopmanmu. daiin kak enuHMIA XpaHEHHS
nHopmManmy Ha Kommblotepe. ATpuOyThl (aina u ero obveM. Yuer o0beMoB (ailJioB mpHu uX

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  pas3NWUHBIX  HocuTened  umHpopmamuu. @DopMaTHpOBaHHE JAWCKA.
Hedparmenranus nucka. OmpeneneHne Buaa ¢aiyia o ero paclIMpeHrio. Y4eT o0bheMOoB (aifiioB
IIPU MX XpaHEHHH, Iiepesiaue. 3anuch HHGOpMalMi Ha KOMITAKT-MCKU Pa3JInuHbIX BUJIOB.
CamocrosiTesbHas padora: 0,5
CooOmenne o Teme «Buabl n cBOWCTBa CHCTEM XpaHeHN HHpOopMarmy, «[IporpaMMsl 11 3amucu
KOMITaKT-IIHCKOBY»
Tema 1.4. VYmpasnenme mponeccamu. | Codepoicanue yuebnozo mamepuana: 1
IlpencraBnenne 00 aBTOMaTHYEeCKMX U | YmpasieHHe mporeccamu. [IpencraBieHne 00 aBTOMaTHYECKMX M aBTOMATH3MPOBAHHBIX CHCTEMax
aBTOMATHU3MPOBAHHBIX CUCTEMax YNpPaBICHUS | yNPaBICHUs B COLMAIbHO-IKOHOMHYECKOH cdepe amestenbHOCTH. ACY pasnudHOTO Ha3HAYEHUS,
MPUMEpPHI UX UCIOIb30BaHMs. JleMOHCTpalys HCIOIB30BaHUs pa3InyHbIX BUI0B ACY Ha NpakTuke B
COLIMAIIBHO-DKOHOMHYECKOH cepe AesTeTbHOCTH.
CamocrosiTeanbnas padora: 0,5
CooOuieHne 1o TeMe «ABTOMATU3aIMsI B )KOHOMHUKE)
Pazpnen 2. CpencrBa HHGOPMANMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHii 3
Tema 2.1. Apxutekrypa kommbtotepa. | Codeporcanue yuebnoeo mamepuaia: 0,5
Buemnue ycTpoiicTBa. [MporpammHOe | ApXuTekTypa KOMIbIOTepoB. OCHOBHbIE  XapaKTEPHCTHKH  KOMIBIOTEpOB.  MHorooopasue
obecrieueHue KOMIIbIOTEpPOB. MHoroo0pasue BHEIIHHX YCTPOWCTB, MOJKIIOYAEMBIX K KOMIIBIOTepy. Buel
MpOrpaMMHOI0 o0ecrieueHns: KOMIbioTepoB. OmnepannoHHass cucrema. ['paduueckuil uHTepdeiic
nonb3oBatess. [IpuMepsl MCIONb30BaHNS BHEIIHUX YCTPOWCTB, MOAKIIOYACMBIX K KOMIIBIOTEPY, B
yueOHBIX memsax. [IporpaMmHoe oOecrieueHHe BHEHNIHHMX ycTpoWcTB. IlomxiodeHne BHENIHHX
YCTPOMCTB K KOMIBIOTEPY M WX HAcTpoiKa. IIpuMepbl KOMIUIEKTanMM KOMITBIOTEPHOTO pabodero
MecTa B COOTBETCTBUM C LENSIMH €ro HCHONB30BaHUS JUIA  PA3JIMYHBIX  HalpaBJICHUH
npodeccHoHaIbHOM NesTeIbHOCTH.
Ipakruyeckas padora: 0,5
[onxmouenne npuaTepa/M®OY, KOJIOHOK, KIaBHATyphl, MAaHUMYJIATOPOB «MBIIIbY, «DKOHCTHK» K
KOMITIOTEpY, TOWUCK wuHOpopMmanmuu 1o npuHimumam Jx.pon Helimana. Kommiekramms
KOMITBIOTEpPHOTO o0ecreueHns ycTpoiicTBaMu U crienuanu3upoBanHbeiM [10 pabodero mecra Juist
UCIIONIb30BaHMsl B mpodeccroHanpHOil aestenbHocTH (APM). DkcrulyaranmoHHble TpeOOBaHHS K
KOMITbIOTEpHOMY pabouemy MecTy. [IpoduiakTuueckuie W aHTUBHPYCHBIE MEpPONPHATHS JUIS
KOMITBIOTEPHOTO pabodero Mecta B COOTBETCTBHM C €ro KOMIUIGKTanMeH Uil NpodecCHOHATbHON
JIeSTeJIbHOCTH.
CamocrosiTeTpbHasi padora: 0,5
CooOmenne 1o TeMe «ApXHUTEKTypa Kommbiorepay, «llokonenuss OBM», «IIporpammuoe
obecreuenney, «OnepannoOHHbIE CHCTEMBI
Tema 2.2. JlokanbHas ceTh U pabota B Hell. | Codeporcanue yuebnoeo mamepuana: 0,5

OrnepanvioHHas cucteMa

O0benHEHNE KOMITBIOTEPOB B JOKANBHYIO ceTh. Oprann3anus paboThl MOIb30BaTeIeH B JIOKATBHBIX
KOMIIBPIOTEPHBIX CeTAX. PasrpaHndeHue mpaB JIocTyma B CeTH, oOIlee AWCKOBOE 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 oneparnioHHO# cucTeMsbl. [ paduueckmii nHTEpdeiic.
CamocrosiTe/ibHasi padoTa: 0,5
[IprMeHeHMe TOTyYeHHBIX 3HAHNH Ha TpakTHKe: co3nanue manku «MadopmaTtrka 2021-2022», B Hei
(aitma ®U.doc, Moit pabounii cron Ha kKomnboTepe. OprTeXHUKA U CIICIHATBHOCTD.
Tema 2.3. 3ammra nadopmanun. | Codeporcanue yuebnozo mamepuana: 0,5
ApxuBuposanue. KommeioTepasle BHpYCH H | 3ammuTa MHGOpPMAINK, aHTUBUpYCHas 3ammrta. ApxuB uH(popmanun. Co3maHHe apxXuBa [aHHBIX.
AQHTUBUPYCHBIE MPOTPAMMEI W3BnedeHne OaHHBIX W3 apXuBa. be30MacHOCTb, THIHWEHA, 3PTOHOMHKA, PECypcocOepeKeHue.
OKCIDTyaTaMOHHBIE TpeOOBaHMS K KOMITBIOTEpHOMY pabodemy MecTy. llpodumakTmueckue
MEpOIIPUATHSL AT KOMITBIOTEPHOTO pabovyero MecTa B COOTBETCTBUM C €r0 KOMIUIGKTalMei Juis
npodeccroHABHO JeSTeIbHOCTH.
IIpakTuyeckas padora: 0,5
Co3nanue M pacnakoBKa apXuBa JIaHHBIX, yCTaHOBKa OecruiaTHoro antuBupycHoro I10. Coznanue
apXvBa JIJAaHHBIX C napoJieM. V3BiieueHne TaHHBIX U3 apXUBa C MAPOJIEM.
CamocrosTenbHas padora: 0,5
CooOmienne «Buabl aHTUBMPYCHBIX MPOrpaMMy», ycTaHoBKa aHTuBupycHoro [1O u apxuBartopa.
CocraButh KoHCIIeKT: COBpeMEHHbIE aHTUBHPYCHBIE IPOTPaMMBI
Pasnea 3. TexHosioruu co3nanus u npeodopa3oBaHusi HHPOPMALHOHHBIX 00BEKTOB 6
Tema 3.1. Bosmoxnoctn HactosnbHOH | Codepoicanue yuebnozo mamepuana: 0,5
M3IaTEeNbCKON cHCTEeMBI: co3fanue W BepcTka | [lonsitne 00 wHQOpMAIMOHHBIX CHCTEMaX M AaBTOMAaTH3AaLUH WHGOPMAIMOHHBIX IIPOIECCOB.
TEKCTa B03MOXHOCTH HAacCTOJILHBIX M3JAaTEICKUX CHCTEM: CO3JaHHE, OPTaHM3aLUsl M OCHOBHBIC CIIOCOOBI
npeoOpa3oBaHus (BEPCTKH) TEKcTa. MICHoib30BaHUE CHCTEM IPOBEpPKH opdorpadmuu M rpaMMaTHKH.
Co3aHue KOMITBIOTEPHBIX ITyONMKAIMii Ha OCHOBE MWCIOJIB30BAHUS TOTOBBIX INAOJIOHOB (JUIs
BBITIOJTHEHHST Y4eOHBIX 3aianuii). [Iporpammbl-iepeBoqUMKH. BO3MOXHOCTH CHCTEM pacrio3HaBaHMS
TEKCTOB. | MMEePTEKCTOBOE ITpeICTaBlIeHne 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 NOJINHUCH H300pasKEeHHS
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 3eKTpOoHHBIX | Codeporcanue yuebnoeo mamepuana: 0,5

TabIHUI. MartemaTtnueckas obOpaboTka
YHCIIOBBIX JaHHBIX, Tpadryeckas o0paboTka
TaOJIHIL

Bo3MoxHOCTH IHHAMUYECKHX (DJIEKTPOHHBIX) Tabmui. Maremartndeckass oOpaOOTKa YHCIOBBIX
JIaHHBIX. VICmoNb30BaHWE Pa3IUYHBIX BO3MOXKHOCTEH JAMHAMHWYECKHX (DJIEKTPOHHBIX) TaOMIl IS
BBINOJTHEHHS y4eOHBIX 3amaHuii. CpelncTBa rpaduveckoro MpeICcTaBICHUS CTATUCTHYSCKUX TaHHBIX
(menoBas rpaduka). IlpencrapneHue pe3ydbTATOB BBHIMONHEHHS PACUCTHBIX 3allad CpEJACTBAMHU
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JIeJIOBOM rpauKH.

IIpakTuyeckas padora: 0,5
Pemenne 3amad mo Kypcy mMaTteMaTuku 7-9 KinaccoB (HaXOKACHHE KOJIMYECTBA KOpPHEH KBaIpaTHOTO
YpaBHEHHs, HaXOXKICHHE KOpPHEH KBaJIpaTHOTO YPAaBHEHMS, HaXOXKICHHE IIIOMAAN TPEYroJbHUKA,
00BbEMOB TeJ BpallleHHs), MOCTpOoeHHe TpaduKa KBaAPaTUYHONH M JPOOHO-PAlMOHANBHONW (QYHKLINH,
penieHne IKOHOMHYECKHX 3a1a4
CamocrosiTe/ibHasi padoTa: 0,5
Coobmenne 1o TeMe «DBONIONUS OJIIEKTPOHHBIX TaOmumy, «J/lemoBas rpaduka», pemreHue
9KOHOMHYECKHX 3a/1a4 (IUIAHNPOBAHKE MOE3IKH, HESIbHBIH Pacxo U T.1.)
KonTpoabsHast pabora 1
Tema 3.3. bassl pmamHelIx u cucteMsl | Codepoicanue yuebno2o mamepuana: 0,5
yIpaBjeHus 0a3aMu JaHHBIX [IpencraBnenne 06 opraHuzanuu 0a3 JaHHBIX W CHUCTeMax ymnpasieHus uMu. CTpyKTypa AaHHBIX W
CHCTEMa3alpoCoB Ha NpUMepax 0a3 JaHHBIX PA3TMYHOTO HA3HAYCHHUS: IOPUANIECKIX, OMONINOTEUHBIX,
COLMANBHBIX, KaJpOBBIX W Jp. Mcronb3oBaHME CHUCTEMBl YNpaBiieHHMs 0Oa3zaMM JaHHBIX JUIs
BBITIOJTHEHHSI YUEOHBIX 3a/laHUi U3 pa3lIMuHbIX MMPEIMETHBIX obnacteil. DopMupoBaHUE 3aPOCOB LIS
paboTsl B cet VIHTEpHET C 3JIEKTPOHHBIMM KaTajoramMu OnOIHOTEK, My3eeB, KHuromsnanmsi, CMU
B paMKax Y4eOHBIX 3aJaHuil W3 pa3IMUHBIX MPEIMETHBIX 001acTell. DIIEKTPOHHbBIE KOJUICKIHU
MH(OPMaLMOHHBIX U 00pa30BaTEIbHBIX PECYPCOB, 00pa30BaTENbHbIC CIICLUATM3HPOBAHHbIC MOPTAJIbI.
Opranmzanus 0a3 JaHHBIX. 3alloJHEHHWE Mojel 0a3 MaHHBIX. BO3MOXXHOCTH CHCTEM YIpaBIICHHS
0azamu gaHHBIX. POPMHUPOBAHHUE 3aMPOCOB IS OUCKA M COPTHPOBKH MH(pOpMANUU B Oa3e NaHHBIX.
IIpakTnyeckas padora: 0,5
Cosnanue uepapxudeckoii/cereBoii b1 «YuebHoe 3aBeneHuey, coznanne Tabmuanoit b/ «1 kype»
CamocrosiTeibHasi padoTa: 0,5
Coobmenne no teme «IIpumenenne 6a3 naHHBIX», «CHCTEMBI yIpaBiIeHHs 0a3aMH JaHHBIX)
Tema 3.4. KomnprotrepHas rpaduka Cooepoicanue yuebno2o mamepuana: 0,5
[IpencraBnenue rpaduueckoidl MHPOPMAIMM B KOMITBIOTEpE, KOMIBIOTEpHAs rpaduka, pacTposasd,
BEKTOpHas U (hpakTanbHas rpaduka, MUKCEIb, IIMKCENN3alHsl, pa3pelieHre H300pakeHns, pearbHbIH
pa3mep, BETOBasi MO/JIeJb, Oe30MacHas MajiuTpa, rpaduueckie NPUMHUTUBEI, KpuBas besbe, 3auBKa
3aMKHYTOTO KOHTypa TpaJHeHTOM, TEKCTYpOil M KapToW, KaJpupoBaHHE H300pa)keHus, 00BOJKa
KOHTYpa, paboTa co cliosiMH, (ppakTaIbHbINH TPEYroJbHUK U cHexHHKa Koxa.
IIpakTuyeckas padora: 0,5
Ilonck B wumHTEepHeTe M300pakeHne 1o Teme «HoBBIE TOM», cO3maHME  HOBOTOAHEH
oTKpbITKH/mipurianieHus B pepakrope GIMP/Adobe Photoshop
CamocrosiTeibHas padora: 0,5
JlopaboTka HOBOTO/IHEH OTKPBITKH/IPUIIIAIICHHS
Tema 3.5. Pemaktop mnpesentanmuii  u | Codeporcanue yuebnoeo mamepuana: 0,5

MyJbTUMEIUNHHAS cpefia

IIpencraBneEre O TNPOrpaMMHBIX  Cpelax  KOMIBIOTEPHOH  TpadHKH, Npe3eHTalusAX |
MYJIBTUMEANHHBIX cpenax. Co3aHue U peAakTHPOBaHUE TPa(UUECKIX U MYJIbTUMEINIHBIX 0OBEKTOB.
OdopmiteHre 3IEKTPOHHBIX MyOnukanuid. CpeacTBa KOMIBIOTEPHBIX MPE3EHTAMH ISl BBIOJIHEHUS
yueOHBIX 3aaHUi M3 pPa3IMYHbIX NpeIMETHBIX obnactedl. lcrmonp30BaHUE IPE3EHTAIIMOHHOTO
o0opynoBaHus. 3HAKOMCTBO C 3JEKTPOHHBIMH THIIEPTEKCTOBBIMH KHHI'AMH, 3JICKTPOHHBIMHU
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y‘le6HI/IKaMI/I 1 XKypHaJlaMu.

IIpakTuyeckas padora: 0,5
[Nouck B nHTepHETE MHPOPMaLHHK TI0 Teme «My3en
Opanrmu/Typrun/Utamuw/I'epmannn/Poccun/Hopeernn/Benukoopuranui. . .»,
CO3JJaHUE MPE3EHTAIMU Ha JAHHYIO TEMY
CamocrosiTeIbHas1 padora: 0,5
JlopaboTka npe3eHTanuu
Tema 3.6. HoTHelil pegakTop Codeporcanue yuebHo20 mamepuana: 1
Wneonorust pa3auyHBIX pPEAAKTOPOB. BO3MOKHOCTM COBPEMEHHBIX IPOTrpaMM HOTHOIO Habopa u
BepCTKH. Pa3nuyHble BUABI HAO0Opa HOTHOrO MaTepHaia (IomIaroBelii Habop, OBICTPEIH HaOOp, HAOOP
HOT B peasibHOM BpemeHH). OOpaboTka HaOpaHHOro Marepuayia (J0OaBJIEHWE W yJaJICHHE TaKTOB,
KONMPOBaHUE, MHOrorojocue). PaccTtaHOBKa apTHUKYJSIIMOHHBIX OO0O3HAYEHWH, IMHAMHKH, BBOJ
MOACTPOYHOTO TeKcTa. ' pynmupoBKa HOT M MEKCTPOYHBIE Tpymmbl, Tpemono. HaGop opkectpoBoit
MapTUTYPhl W IIEPKOBHOH MYy3BIKHM. BepcTka HOTHOro MaTepuana (HAacTpPOMKAa PacCTOSIHUS MEXIy
HOTOHOCIIAMH M CHCTEMaMH, JOMOJHMTEIbHBIE HOTOHOCIHI M 0ssia). BBox m pacrmo3sHaBaHWE HOT CO
CKaHepa, ucnojib3oBaHue rpaduku. [ledats mo maptusam. [Iporpammer Finale, Sibelius, MuseScore
CamocrostensHas paboTa: 0,5
Ha6op HoTHOTO IpHMepa (conmbdemxro, DTM, My3bIkaabHasI TUTEPATYpa)
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 TEIEKOMMYHHKAIMOHHBIX TEXHOJOTHH. VIHTEpHET-TEeXHOJIOTHH, CIIOCOOBI U
CKOPOCTHBIE XapaKTePUCTHKH MHOAKIIOueHHs, nposaiinep. bpaysep. I[Ipumepsl paboThl ¢ MHTEpHET-
MarasuHoM, uHTepHeT-CMU, WHTepHET-TypareHTCTBOM, WHTepHeT-Oubnmorekoit u mp. Ilomck
uH(OpMaLUK C UCIIOJIb30BaHUEM KOMIIbloTepa. [IporpaMMHBIe OUCKOBBIE cepBHCHI. Vcmonb3oBaHme
KJIFOYEBBIX CJIOB, (pa3 i noucka mHpopmannu. KomObunauuu ycnosusi noucka. [Ipumep mowucka
uHpOpMaMK HA TOCYIapCTBEHHBIX O00pa3oBaTeNbHBIX  TMOpTanax. IIOMCKOBBIE — CHCTEMBI.
OcymecTBieHre Noucka WHPOpManMud WM WHGOPMAIMOHHOTO O0BEKTa B TEKCTE, (alIoBBIX
CTPYKTypax, ©Oa3ax naHHbBIX, cetn MHrepuer. [lepemaua wuH(pOpManuyu MeXIy KOMIBIOTEPAMH.
[IpoBogHast u OecnpoBosiHast cBs3b. MojeM. EnuHMIBI M3MepeHHs CKOpPOCTH Nepenadd JIaHHBIX.
OnekTpoHHast Mo4Ta ¥ OPMUPOBAHUE IPECHON KHHTH.
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 nHbOpManny Mo TeMe «IIEKTPOHHBIE PECYPCHI [UTSI  CTYACHTOB-
JIMPYDKEPOB/TAHIIOPOB/BOKAIIUCTOB. .. », ¢ co37anueM (aiina ¢ mHpopmanmen u THIIEPCChUTKaMHU
Tema 4.2. Bosmoxnoctu ceteBoro [10: | Codeporcanue yuebnoeo mamepuana: 0,5

JNEKTPOHHAS MOYTa, BUACOKOH(DEPEHINH

Bo3MOXHOCTH CETeBOr0 MPOTPaMMHOTO OOECTICUEHHS ISl OPTaHU3alldU JUIHOW W KOJUIEKTHBHOM
JIEATETBHOCTH B TJOOAJhHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETSIX: OJEKTPOHHAs MoYTa, 4Yar,
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BUJICOKOH(epeHIns, MHTepHeT-Tenedonus. [Ipumepsl ceTeBbIX HH(MOPMAIMOHHBIX CHCTEM JUIS
pa3NMYHBIX HAaIpaBIeHHH Npo(ecCHOHANBHON NesITeNbHOCTH (connalibHble ceTd, uHTepHeT-CMU,
IUCTAHIIMOHHOE OOy4YeHHWE W TECTHPOBAaHHE, CETeBble KOHpepeHIHH U (QOpymMBl M 1IIp.).
Hcnonp3oBaHWEe TECTHUPYIOIIMX CHCTEM B Yy4eOHOHW JEATENBHOCTH B  JIOKaJbHOH  ceTu
npodeccrnoHanbHOM 0Opa3oBaTensHON opranm3ammu CI10.

IpakTuyeckas padora: 0,5
Iouck B nHTepHETE MHPOpPManUH 1I0 TeMe «Mo€ x0060m», cozmanue ¢aitna ¢ nHpopMaHel, OTIpaBKa
(haiia IO SIEKTPOHHOM MOYTE
CamocrosiTe/ibHasi padoTa: 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 JKypHaja UM MHTEPHET-Ta3eThl (Ha puMepe
pasjena caiita 00pa3oBaTeNbHON OpraHU3aluy).
CamocrosTenpHas padoTa: 0,5
IMTouck undopmanuu no teme «Co3nanue caintay
KontpoabsHas padora 1
Htoro no pazgenam 1-4 6;10ka «nHGOPMATHKA»: ayAUTOPHbIE 3aHATHS 16
Hroro no paznenam 1-4 6;10Kka «<MHHPOPMATHKAY: CAMOCTOSITEIbHAsl padoTa 8
Pa3gen S. Beenenue. Pazpurue nousitus o unciae. Kopuu, creneHu u gorapupmsl 4
Tema 5.1. Marematuka B Hayke, Texauke, UT | Codeporcanue yuebnoeo mamepuana: 0,5 2
U TpaKkTU4eckoil mestenvHocTH. llenpie u | BBegenue. Marematnka B Hayke, TEXHUKE, JKOHOMHKE, WH(GOPMAIIMOHHBIX TEXHOJOTHIX U
palMoHaNbHBIE  YHcha. JIeHCTBHTENBHBIC | MPAaKTUIECKOW MesTeNbHOCTH. Llenn u 3amaun n3ydeHnss MaTeMaTuky rpu ocBoeHun npodeccuii CI1IO
qucna. [IpubmmkxeHHbIE BblurciieHus. | 1 cnenuanbHocred CIIO. PasBurne mnonstuss o uwMcne. llenple W pauuoHalbHBIE YHCTA.
Kommnekcueie wncna. Cremenu. Kopenp n- | JlefictBurenbHbele umcia. JlefictBus ¢ HuMu. [IpubmmkeHHBIe BBIYUCICHHUA. KOMIDICKCHBIE YHCTA.
HOH CTEIeHU Kopuu u crenenn. KopHu HarypanbHOM cTemeHM u©3 uMciaa W UX cBoictBa. CreneHu c
palOHATBHBIMH ITOKa3aTeNsIMH, WX cBoiicTBa. CTemeHW C JEHCTBUTENBHBIMH ITOKA3aTEIISIMH.
CBoiicTBa CTETICHH C ICHCTBUTEIHHBIM ITOKA3aTEIICM.
Ipakruyeckas padora: 0,5
Brruncnenve 3HaueHH BbIpaKEHUN, COIEPKALIUX KOPHHU U CTETICHU
CamocrosiTeabHast padora: 0,5
Coobienue mo teme «HaTtypanbHbie yuciay, «JledcTBUTEIbHbIC Yrcaay, «PalnoHaabHbIC YHCIay,
«KommnekcHble unciay. BeiuuciieHne u cpaBHeHHE KOpHEW. BHITIOTHEHNE pacueToB ¢ paJuKaliaMu.
HaxosxneHne 3HaueHHH CTeNeHe! ¢ paroHAIbHBIMU NoKa3aTensiMu. CpaBHEHHE CTEHICHEH.
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 ocHoBaHUI0. [IpeoOpa3oBanue
anreOpandyeckux BheIpakeHUil. [IpeoOpa3oBaHHe palMOHANBHBIX, HWPPAIMOHAIBHBIX CTCICHHBIX,
MOKA3aTelIbHBIX W JIOTapH(PMHUYCCKHX BBIpOKCHHNA. PerieHue WppaluoOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. PelieHne npuKiIaIHbIX 3a1ad.
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TpakTu4eckas padora: 05
Brruucnenue norapuMoB, 3HaUCHHWH BBIpAKEHHH, cojepkammx Jorapudmsl. [IpeobpazoBaHue
norapu(MHUIECKUX BRIPAXKEHHUH. Pelrenne nppanroHanbHbIX ypaBHEHNH U HEPABEHCTB
CamocrosiTe/ibHasi padoTa: 0,5
Coobmenne mo teme «Jlorapudm u ero Buas», «Pagukanbl», pemIeHWE MPHUMEPOB, COICPIKAIINX
CTENICHH, PAJHKAIIbI U JIOTapH(MBI, peIICHHE NPPALMOHATBHBIX YPAaBHEHUH
Tema 5.3. IlokazatensHble ypaBHeHHs U | Codepoicanue yuebHo2o mamepuana: 0,5 2
HEpaBEHCTBa Pemenue mnokaszarenbHbBIX YpaBHEHHH M HEpPaBEeHCTB. PelleHue mnpukiaaHblX 3anad. Pemienue
KBaJIpaTHBIX ypaBHEHWH. PemeHue ypaBHEHHMH € IOMOINBIO BBIHECEHHUS OOIIEr0 MHOXHTEIS 32
ckoOkH. PaBHOCHIIBHOCTH ypaBHEHHWH. PemreHne mpocTeimmx moka3aTenbHBIX HepaBeHCTB. O0JacTh
OIpeieNIeHUs] HEPABEHCTBA.
IIpakTuyeckas padora: 0,5
Pemenne nokaszarenbHbIX YPABHEHUM U HEPABEHCTB
CamocTosiTesibHAsI padoTa: 0,5
Coobmenne o teme «Maremaruka B [p. 'perun», «Maremaruka B [p. Erunrtey, «MaremaTtuka B
Hp. BaBuione», «Matemaruka B Jp.JIunumy, pelieHue N0Ka3aTeNIbHbIX YPaBHEHUH
Tema 5.4. Jlorapudpmuueckue 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 Jlorapu(Muaeckoro ypasHeHus. O0macTe ompexaesneHus jgorapudma. Pemenue
CHCTEM HEPABEHCTB M KBaJIPATHBIX HEPABEHCTB.
IIpakTuyeckas padora: 0,5
Pemmenne norapu)MuuecKux ypaBHEHUH 1 HEPABEHCTB
CamocrosiTeIpbHasi padora: 0,5
Coobmenne mno Teme «Pa3BuTHe MOHATHA O 4YHCle», «Apabckas wmareMmaTuka», «CHCTEMBI
CUHCIICHUS», pelIeHHUE JIOTapu(PMUUECKIX YpaBHEHUH
Pasnea 6. Ilipsimble ¥ mJ10cKOCTH B IpocTpancTBe. KoopauHarsl U BekTOopbl. MHOTOrpaHHMKM M KPYIJible Teja 4
Tema 6.1 B3aumHoe pacrnonoxxenue npsMeix | Codepoicanue yuebnozo mamepuana: 0,5 2
n 1mwiockocreil. IlapamnensHOCTs HpsAMBIX U | IIpsMBble U IIIOCKOCTH B IPOCTPAHCTBE. B3anMHOE paconoKeHue IBYX NPSIMBIX B IPOCTPAHCTBE.
mwiockocteil.  Cewenma.  Yrael  Mexnay | [lapamtensHOCTH mpsiMoil u mutockocTH. IlapamiensHoOCTs miockocteil. CedeHus.
NIPSIMBIMHA u maockocTsaMU. | lleprneHauKyIspHOCTD NPSMOM U IIIOCKOCTU. IlepneHaNKyIsp U HaKJIOHHAs. YTOJI MEXAY IIPIMOU U
IlepneHIUKYISIPHOCTD NPSIMBIX U IUNIOCKOCTEN | IUIOCKOCTBIO. JIBYTrpaHHbIN yrodl. Yo MeX1y INIOCKOCTAMU. 1leprneHquKyIspHOCT ABYX
miockocTei. 'eoMerprudeckue nmpeoOpa3oBaHus IPOCTPAHCTBA: MapaylIeTIbHbIN IePeHOC, CHMMETPHUS
OTHOCHTENIBHO IIockocTH. [TapannensHoe npoekTupoBanue. Ilnomans opTOroHaabHON MPOEKINH.
M300paxkeHre NpOCTPaHCTBEHHBIX (UTYD.
IIpakTnyeckas padora: 0,5

Haxoxnenue mnapaiienbHbIX, MEPECEKAIOUIUXCS U CKPEHIMBAIOLIMXCS MPSIMBIX B MPOCTEHUIINX
o0bemMHBbIX (urypax. IlocTpoeHme cedeHus, Npoxojsmiero uepe3 3 Toyku. PelreHue 3amad c
WCIIOJIb30BAaHUEM JIBYIPaHHBIX yIioB. Penienue 3a1a4 Ha reoMeTprUuecKre npeoOpa3oBaHus
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CamocrosiTeabHast pabora:
Coobmenne no teme «l'eomerpust EBknupay», «['eomerpus JlobaueBckoro», «I'eomerpust Pumanay.
IIpumeHeHMe MOJIyYeHHBIX 3HaHUN Ha MPAKTUKE

0,5

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

Codeparcanue yuedbHo2o mamepuana:

Koopauratel u BekTopbl. IIpsMoyronpHas (nekaproBa) cHCTEMa KOOPAMHAT B MPOCTPAHCTBE.
Dopmyna pacCTOSHUS MEKIY ABYMsS TOUKaMH. YpaBHEHHUS CQephl, IUIOCKOCTH H MPSAMO. BexTopsl.
Monyns BekTopa. PaBeHcTBO BekTOpoB. Ciio’kKeHHE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha YHCIIO.
PaznoxxeHne BeKTOpa 1Mo HAINPaBICHUAM. YTOJI MEXIy AByMs BeKTopaMu. IIpoekius BeKTopa Ha OCb.
Koopaurats!l BekTopa. CkanspHOE NPOU3BEACHNE BEKTOPOB. lcronap30BaHNEe KOOPAWHAT M BEKTOPOB
NpU pPEIICHHH MaTeMaTHYeCKHX M TNPHKIaJHbIX 3aaa4y. MHororpaHHukHd. BepmmHbl, pebpa, rpaHu
MHoOrorpaHHuka. Pa3sepTka. MHororpaHsusle yribel. Beimykibsle MHOrorpaHHuku. Teopema Oiinepa.
MHororpaHHuky, TpHU3Ma, [apajulelenunes, NUPaMUAa, YCeYeHHas MHpaMuAa, [paBHIbHBIC
MHOTOTPaHHUKH, CEYCHUS MHOTOTPAaHHUKOB, (OPMYJbl 00BEMOB MPU3MBI, TUPAMUABI M YCCUCHHOU
nmapaMu bl

05

IIpakTnyeckas padora:

Permenue 3aga4 ¢ HCIONB30BAHIEM METOJa KOOPIMHAT M BEKTOPOB. PelleHne 3amgad Ha HAXOXKICHHE
CKaJIPHOTO TPOM3BENICHUSI BEKTOpOB. PemeHue 3amady Ha oObeMHBIC (UIYpHl (HAXOXKICHHUE
KOJIMYECTBA BEPIINH/CTOPOH), HAX0XKICHUE BBICOTHI, YIIIOB (DUI'YPBHI, HOCTPOCHHE CCUCHUS

0,5

CamocrosiTesbHast padora:
Pemmenne 3aau ¢ MCTIONB30BaHUEM METO/AA KOOPAMHAT M BEKTOPOB. PemeHne 3aqay Ha HaXOKACHHUE
CKaJISIPHOTO NPOM3BECHNUS BeKTOPOB. [IpuMeHeHNe OTyYeHHbIX 3HAHNH Ha PAaKTHKE

0,5

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

Codeparcanue yuebHo2o mamepuana:

Tena BpaleHus, NpsAMOil KpyroBoil LMIMHAP, NPSMOM KPYroBOl KOHYC, YCEUEHHBIH KOHYC, IIap U
cdepa, ceueHus Tein BpauieHus, GopmMyibl 00bEMOB LHMIIMHIPA, KOHYCa U mapa, GopMyJIbl IUIoLIa e
OOKOBOI W TIIOJHOI MOBEPXHOCTH KOHYCa, YCEUEHHOrO0 KOHyca M LMIHHJIpA, IUomans chepsl.
MHOrorpaHHMKH, TpH3Ma, Mapajulelenumesn, NUPaMUAa, YCEYeHHas MHPaMuAa, IPaBHIIbHBIC
MHOTOTPaHHUKH, CEYSHUS MHOTOIPaHHHKOB, (OPMYJbl 00BEMOB MPU3MbI, TUPAMUIBI U yCEUSHHOU
nupaMuipl. Tena BpaleHusi, OpsSMON KpPYroBOM IIMJIMHAP, HPSIMONM KPYTOBOM KOHYC, YCEUEHHBIH
KOHyC, Imap u cdepa, ceyeHus Ten BpamieHus, GopMynbl 00BEMOB LWIMHIpPA, KOHYca M LIapa,
(opmynbl TUTOMmIANe OOKOBOM M TOJIHOM MOBEPXHOCTH KOHYCAa, YCEUEHHOTO KOHyca W IMIMHIpA,
TUTOIAE CEephI

05

[IpakTnueckas padora:

Pemenne 3amau Ha oObeMHbIE (GUTYpHl (HAXOXKICHHE IUIOMIAANW OOKOBOW M TOJHOW ITOBEPXHOCTH,
o0bema). bBrIToBBIE 3amauM ¢ OJHOBPEMEHHBIM HCIIONb30BAHWEM HECKOJBKHX (uryp. 3agadm ¢
(pU3MUECKHUM COTIEpPIKaHUEM.

0,5

CamocrosiTeabHast padora:
Pemenue 3amau Ha oObeMHBIE (QUTYpHI (HAXOXKICHUE IUIOMAAN OOKOBON W TOJHOW MOBEPXHOCTH,
o0pema). BrITOBBIE 3amaun ¢ OJHOBPEMEHHBIM HCIIOJIB30BAaHHEM HECKONBKUX (uryp. 3amadm c
(hU3MYECKUM COJIEpIKAHUEM.

0,5
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Kontponenass paGora mo Temam:  «/leiicTBurenbHble  uucna», «Jlorapupmudeckue, 1
UppalOHaJIbHBIC 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 kKoMOMHATOPUKH. DiieMeHTH Teopud | OCHOBHBIC MOHATHS KOMOWHATOPHWKH. 3aJadll Ha MOJCYET 4YHCIa pa3MEMICHHH, IepecTaHOBOK,
BEPOSATHOCTEH coueranuii. Pemenne 3amau Ha mepebop BapuaHToB. Popmyna OwHomMa HproTona. CaoiicTBa
OmHOMHHANBHBIX Kod(¢umnumenToB. TpeyrompHuk Ilackams. CoObiTHe, BEpPOATHOCTH COOBITHS,
CJIOKCHUE U YMHOXKEHHE BeposiTHOocTe. [loHsaTHe 0 He3aBucuMocTH coObIThi. JluckpeTHas ciaydaitnas
BEJINUMHA, 3aKOH €€ pacrpeaeeHus.. UncinoBble XapaKTepUCTHKH TUCKPETHOW CIy4ailHOW BEJTMYHMHBI.
[ToHsiTHE O 3aKOHE OOJIBIIUX YUCEL.
IIpakTuyeckas padora: 0,5
Permienue 3a1a4y Ha mojcYeT YMCIa pa3MEICHUH, IepeCcTaHOBOK, coueTanui. Pemenne 3anaq Ha
nepeGop BapuaHTOB. PemeHne 3a1a4 Ha BEpOSITHOCTh, HE3aBUCHMbIE COOBITHS
CamocrosiTeapbHas1 padora: 0,5
Pemienne 3amay Ha MOACYET 4YMClIa pa3MELIEHUM, MEPECTaHOBOK, coueTaHWi. PemieHue 3amad Ha
nepebop BapuaHTOB. Perenne 3ajau Ha BEPOATHOCTD, HE3aBUCUMBIE COOBITHUS
Tema 7.2. Dnementsl MaremaTtudyeckoil | Codeporcanue yuebnoeo mamepuaia: 0,5 2
CTaTUCTUKU [IpencraBnenue naHHBIX (TaONUIBI, JUAarpaMMbl, TpaduKH), TeHepajbHAs COBOKYITHOCTb, BHIOOpDKA,
cpennee apudmernyeckoe, Menuana. [loHATHE O 3ajjayax MaTeMaTHYeCKOW CTAaTUCTUKH. PerieHue
MPaKTUICCKUX 3a/1a4 C HPUMCHCHUEM BEPOATHOCTHBIX METOJOB.
IIpakTuyeckas padora: 0,5
Pemenue 3aJa4 Ha BEPOSATHOCTH, HE3aBUCUMBIC CO6I)ITI/IH. Co311aH1/1e BI)I60pKI/I, TOCTPOCHHUE NTOJIMT'OHA
CamocTosiTesibHAsI padoTa: 0,5
Pemenne 3amad Ha BEpOSTHOCTb, HE3aBUCHMBIE COOBITHA. PellleHHe mNpakTHYECKUX 3agad c
IPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB
Pasnen 8. OcHoBbI TpuroHoMerpuu. @®yHKUUM U rpaduKU. YPaBHEeHHs] M HEPABEHCTBA 5
Tema  8.1. OcnoBel  TpuroHomerpun. | Codepoicanue yuebHozo mamepuana: 15 2
Tpuronomerpuueckne YpaBHEHUS u | OcHoBHble noHsATHA. Panmannas mepa yrina. BpamarensHoe aBmkeHue. CHHYC, KOCHHYC, TAaHT€HC H
HEepaBEeHCTBA KoTaHreHc yucya. OCHOBHBIE TPUTOHOMETpUYECKHe ToxaecTBa. Popmyinsl npuseneHus. GopMyiist
cioxxenns. Popmynsl ynBoeHuss PopMysbl MoJoBHHHOrO yria. IlpeoOpa3oBaHus mpocTeHIInX
TPUTOHOMETPUUECKHX BbIpakeHHH. [IpeoOpazoBaHHe CYMMBI TPUIOHOMETpPHYECKHMX (GYHKIHMHA B
NPOU3BEICHNE U IIPOU3BEACHUS B CyMMY. BhIpaykeHne TpUroHOMETpUYECKUX (YHKIHMI Yepe3 TaHTeHC
[OJIOBUHHOrO  aprymenra. IIpocreiilime  TpuroHomerpuuyeckue  ypaBHeHus. lIpocreiimue
TpPUrOHOMETpUUeCcKre HepaBeHCTBAa. (OOpaTHbIe TPUTOHOMETpHYECKHe (QYHKIHMH. ApPKCHHYC,
ApKKOCHHYC, apKTaHIeHC.
TpakTu4eckas padora: 15

HaxoxneHne  TPUrOHOMETPUYECKMX  BEJIMYMH 1O  OJHOM M3  HHX, IpeoOpa3oBaHHe
TPUTOHOMETPHUYECKHX BBIpakeHHH. [IpeoOpa3zoBaHne TPUTOHOMETPUYECKHUX BBIpAKEHHWHA. Perrenue
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB

19




CamocrosiTeabHast pabora:

HaxoxkneHne  TPUIOHOMETPHYECKMX  BEJIMYMH 1O  OAHOW W3  HHX, IpeoOpa3oBaHHe
TPUTOHOMETPHUYECKUX BBIpakeHH. [IpeoOpa3zoBaHme TPUTOHOMETPHUECKUX BBIpaXCHUH. PemeHme
TPUTOHOMETPUYECKUX ypaBHeHHMII ® HepaBeHCTB. CooOmeHne 1o Teme «3apoKIeHHe
TPUTOHOMETPHUI»

1,5

Tema 8.2. @yHKINH, UX CBOUCTBA U TpaduKH

Codeparcanue yuedHo20 mamepuana:

Oynukiun. O6nacTe onpeneneHus 1 MHOKECTBO 3HAYCHHH; TpaduK (QYHKINH, TOCTPOCHHE TPauKOB
(yHKOMHA, 3aJaHHBIX pa3NUYHBIME criocoOamu. CBoiicTBa (GyHKIHH. MOHOTOHHOCTH, YETHOCTH,
HEYETHOCTh, OPAHMYEHHOCTh, HEPUOAMYHOCTE. [IpOMEXyTKH BO3pacTaHus U yObIBaHUS, HAHOOIbIICS
W HauMEHblllee 3HAYCHMs, TOYKM OKCTpemyma. ['paduueckas wuHTepnperauus. [Ipumepsr
(yHKIIMOHAJIBHBIX 3aBHCUMOCTEH B peajbHBIX Ipolleccax M sIBICHUSX. ApU(pMETHYECKHE ONepaIiu
Haj GyHkumsmu. Croxuas yHkuus (komnosunust). [lonstie o HenpepbiBHOCTH (yHKIUK. OOpaTHBIC
¢byakmuu. OO6ynacTh ompenaeicHUs W 00JacTh 3HaucHWi oOpaTtHOW (yHkuuu. ['paduk oOpaTHOU
¢ynkuun. CreneHHble, NOKa3aTelbHbIE, JIOrapU(PMHUYECKUE U TPUTOHOMETPUYECKUE (YHKIHH.
OO0patHble TPUTOHOMETPHYCCKHE DYHKIIHH.

Ipakrnueckas padora:
[MTocTpoeHue rpadMKOB MOKa3aTeIbHOM, JJOrapuPpMUIECKUX, TPUTOHOMETPUUECKHX, APOOHO-
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. [TocnenoBateabHOCTH.
[IpousBonnas. [lepBooOpa3Has 1 UHTErpaj

Coodeporcanue yuebHo2o mamepuaia:

ITocnenoBarensHocTH. CriocoObI 3a7jaHNA M CBOWCTBA YHMCIIOBBIX MocienoBareiabHocTed. [loHATHE O
npenene  nocieaoBareiabHocTH.  CyllecTBOBaHME — Npelesia  MOHOTOHHOM — OrpaHUMuYEHHOM
MOCJIEA0BATENBHOCTH. CyMMupOBaHUE  NOCJEA0BATEILHOCTEH. Beckoneuno  yObIBaromas
reoMeTpuYecKas mporpeccus U ee cymma. [IpomsBogHas. IloHsATHE O TPOW3BOTHON (QYHKIUH, €€
TEOMETPUICCKUH 1 (HU3MIECKHI CMBICI. Y paBHEHHE KacaTelbHOU K rpaduky yHkmm. [IpomsBogHbie
CYMMBI, Pa3HOCTH, TNPOW3BEICHUS, YaCTHBIC. [IpOM3BOAHBIC OCHOBHBIX 3JEMEHTAPHBIX ()YHKITHIA.
[IprMeHeHME MPOU3BOMHONW K HCCIEAOBAHHIO (PYHKIHH M IOCTpOCHUIO TpadukoB. [IpomsBogHbIC
oOpaTHOW GYHKIMH M KOMMO3MLIMK (yHKUUH. [IpUMepbl HCIONB30BaHHS MNPOU3BOIHON ISt
HaxXOXJCHUs HaWIydllero peuleHus B INPUKIAJHBIX 3a7adax. Bropas npousBojHas, ee
TEOMETPHUCCKHUI 1 (pU3HUeCKuil cMbIci. HaxoxxaeHne CKOpoCTH IS Ipoliecca, 3a1aHHoro (popMyIIoi
u rpadukom. [lepBooOpasHas u uHTerpai. [IpuMeHeHHe onpeIeeHHOro HHTEerpaia Uil HaXOXKISHHs
Iomaan KpuBoiduHEeHHONW Tpanmenuu. Popmyna Herotoma—IJleitbruma. [IpuMeps! npuMeHEHUS
MHTETpajia B pHU3MKE ¥ TEOMETPHH.

IIpakTnyeckas padora:

Pemenne 3asau Ha HaxXOXXIEHHE TOYEK OSKCTPEMyMa, HaWOOJBIIEr0 W HAWMEHBINETo 3HAYCHUH
¢ynkun.  Iloctpoenne rpadukoB ¢yHkumit. Pemenne 3amau Ha Tembl «llepBooOpasHasy,
«OmnpeneneHublii nHTErpan». Haxoxaenue miomam Gurypsl, orpaHMdeHHON rpagukaMu QyHKIUHI
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CamocrosiTeabHas pagora: 2,5
Pemenne 3amau Ha HAXOXACHHE TOYEK OSKCTPEMyMa, HAaWOOJBIIETO W HAWMEHBINETO 3HAYCHUH
¢yakoun.  Tloctpoenme tpadukoB ¢yHkmmid. Pemmenme 3amau Ha Tembl  «llepBooOpazHasy,

«OmnpeneneHublii nHTErpa». 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

Oo0s3aTenbHasi ayIMTOpPHas yueOHasi HATPy3Ka 00y4yalouerocsi 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(POPMAIIMOHHBIX MPOIECCOB Yy 4YeNOBEKa, 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. Kiaccudukanus MHGOPMALMOHHBIX MPOLECCOB IO HPUHATOMY
ocHOBaHMIO. Brasenue cucremoill 0a30BBIX 3HAHHMA, OTPAKAIOUIMX BKJIAJ HH()OPMATHUKU B
dopMHpoBaHHE COBpPEMEHHON Hay4yHOHl KapTuHbl Mwupa. MccinenoBanue ¢ MOMOLIbIO
UHPOPMALIMOHHBIX MOJENEH CTPYKTyppl W TIOBEACHHS OOBEKTa B COOTBETCTBHH C
IIOCTaBJIIEHHOW 3a7aueil. BpisBieHue mpoOiieM JKU3HEAEATENbHOCTH YEJIOBEKa B YCIOBUSAX
UHPOPMALIMOHHON IMBHIM3AIlMM M OLEHKA MpeUlaraéMbIX MyTeHd UX pa3pemieHus.
Hcnonb3oBaHue CCbUIOK M LUTUPOBAaHMA MCTOYHMKOB HH(opManuu. 3HaHHEe O0a30BBIX
NPUHIUIIOB OpraHu3aluy U (YHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil. Bianenne Hopmamu
MH(POPMALMOHHOM 3TUKM U npaBa. CoOuto/ileHre NMPUHLMIOB obecreueHus] NHPOPMAaLMOHHON
0€30I1aCHOCTH, CIIOCOOOB M CPEACTB 00eCredeHus] HAJAEKHOTO (PYHKIIMOHUPOBAHHS CpPEACTB
HKT.

IIpeacraBienue u o0padoTka uHdopmannu. Peanusauuss oCHOBHBIX HH(OPMALMOHHBIX
MPOLECCOB € MOMOUIHI0 KOMIIBIOTEPOB

Onenka mHDOpPMAMKM C TO3HMIUNA €€ CBONCTB (JIOCTOBEPHOCTH, OOBEKTUBHOCTH, IOTHOTBI,
aKTyaJIbHOCTH U T. 1.). 3HaHHUE O AUCKPeTHOH (opme mpencraBieHus uHGopmanuu. 3HaHUE
CIoco00B KOJMPOBAHUS U JIeKOAUpOBaHus HHPopmaruu. [Ipeacrapnenue o posm nHOOPMAIIH
U CBSI3aHHBIX C HEH MPOIIECCOB B OKpY KarolieM Mupe. Biajenne KoMIbIOTepHBIMU CPECTBAMU
NPEICTABICHUS W aHajdu3a JIaHHBIX. YMEHHE OTIWYaTh IMPEACTaBICeHUE HHPOpPMAIUN B
pa3MYHBIX CHCTEMax CUMCICHHUS. 3HAaHME MaTeMaTUYeCKUX OOBEKTOB HWH(OPMATUKH.
[IpencraBieHne O MaTeMaTUYECKHMX OOBEKTaxX WH(OPMATHKH, B TOM YHUCJIE 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 CPEICTB. YMEHHUE aHaJIM3UPOBATh YCTPOWCTBA KOMIIBIOTEPA C TOYKH 3PEHHUS
OpraHM3aly MpoLEeayp BBOJA, XPaHEHHUs, OO0pabOTKH, Meperadyd, BbIBOJA HH(OpMAaLMH.
YMeHue onpenensTh CpeAcTBa, HEOOXOJMMbIE JJIs OCYIIECTBIECHUS HH(OPMAIIMOHHBIX
IIPOLIECCOB IIPU PELIEHUM 3aJ1a4. Y MEHHE aHAJIM3UpOBaTh HHTEp(delic MporpaMMHOIO CpesICTBa
C TO3UIUI HCHOJHMUTENS, €ro cpeibl (YHKIMOHUPOBAHUSA, CHCTEMBbl KOMaHJ U CHCTEMBI
OTKa30B. BplneneHne W  ompejeleHue Ha3HAUYEHUsS JJIEMEHTOB OKHA IMPOTPamMMBbl.
[IpencraBineHne O THUIIONOTMM KOMIIBIOTEPHBIX ceTed. OlpeneneHue NporpaMMHOIO U
anmnapaTHOro odecrneyeHusl KOMIIbIOTEPHOW CeTH. 3HaHHWE BO3MOYKHOCTEN pasrpaHUUYEHUs MpaB
JocTyna B ceTb. Brnajenue 6a30BbIMM HaBBIKAMU M YMEHHUSIMH 110 COOJIFOJICHUIO TpeOOBaHMIA
TEXHUKH O€30MacHOCTH, THUTHEHBI M pecypcocOepekeHusi Mpu padoTe €O CpeacTBaMU
uHpopmaruzanuy. [ToHMMaHNe OCHOB IMPABOBBIX ACMEKTOB HCIIOJIB30BAaHHUS KOMIBIOTEPHBIX
nporpaMm u padbotsl B IHTepHeTe. Peanu3zamus aHTUBUPYCHOM 3aIIMTH KOMITBIOTEPA.

TexHoJIOruu co31aHUs U Peodpa3oBaHusi HHPOPMAIMOHHBIX 00HEKTOB

[IpencraBinenne o crnoco0ax XpaHeHUs W IpocTeinied o0paboTke AaHHBIX. Branenue
OCHOBHBIMHM CBEJICHHAMHU O 0a3aX JaHHBIX M CpEJICTBaxX JOCTyNa K HUM; yMEHUE paboTarb C
HUMH. YMeHue pabotars ¢ Oubanorexkamu mporpamMm. OMBIT WCHOJIB30BAHUS KOMITBIOTEPHBIX
CPEACTB IMpeJCTaBIeHUs M aHanu3a JaHHbIX. OcyliecTBieHHe OOpabOTKM CTaTUCTUYECKON
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uH(popMalu C TMOMOIbI0 KoMmibloTepa. [lonp3oBanue OazaMu JaHHBIX U CHPABOYHBIMU
CUCTEMAaMHU.

TesleKOMMYHMKAIMOHHbIE TEXHOJIOTHH

[IpencraBieHne O TEXHUYECKUX M IPOrPAaMMHBIX CpPEACTBAaX TEIEKOMMYHHKAI[MOHHBIX
TEXHOJOTHI. 3HaHWe crmocoOoB monkmoueHuss K cetu Muatepuer. IlpeacraBneHue o
KOMITBIOTEPHBIX CETSX U UX POJIM B COBpeMEHHOM mupe. OnpeneneHue KIYeBbIX CIoB, ¢pa3
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 caita. [IpencraBienue
0 BO3MOXHOCTSIX CETEBOr0 MporpaMMHoro obecrnedenus. [lnanupoBanue MHIMBUAYAIBHOU U
KOJIJIEKTUBHOM ACATCIIBHOCTU C HMCIIOJIb30OBAHHUCM IMMPOrpaMMHBIX HHCTPYMCHTOB MNOAACPIKKU
yIpaBJIEHUS] MPOEKTOM. YMEHHE AaHAIM3MpPOBATh YCIOBUA U BO3MOXHOCTH NPUMEHEHUS
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 MPAKTUYECKON JesATeabHOCTH. O3HAaKOMJIEHUE C LUEISIMU U 33a4aMH U3y4EHUs
MaTeMaTuku npu ocBoeHuu cnenuanpbHoctei CIIO. Boinonnenue apudmernyeckux neicTBUR
HAJ YWCIaMH, CO4YeTas YCTHbIE U NHUChbMEHHbIE MpHeMbl. HaxokaeHue mNpUOIMKEHHBIX
3HAQYCHUI BEIWYMH W TOTPEIIHOCTEH BBIYUCICHUN (aOCOMIOTHOM U OTHOCHUTEIHHOMN);
CpPaBHEHME YHCIIOBBIX BbIpaxkeHHI. Haxoxaenue omubok B MpeoOpa3oBaHUSIX U BBIUMCICHHSIX
(oTHOCHUTCS KO BCEM IYHKTaM Iporpammbl). O3HaKOMJIEHHE C IOHATHEM KOpHS N-il CTENeHH,
CBOMCTBAMM paJUKAJIOB U IpaBWJIaMU CpaBHEHUs KopHeill. dDopmynupoBaHue omnpeneiaeHus
KOpHS W CBOMCTB KOpHEH. BplunClieHME M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE NPUKUIKA
3HaueHus: KopHs. [IpeoOpazoBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPAXKCHHUH, COJEpKaIINX
panukansl. BreimonHeHune pacyeToB mo (opmynam, COIEpKaIluM paJWKaibl, OCYIIECTBIISS
HE0OXO0UMbIE MOJCTAHOBKU U IpeoOpazoBanus. OmnpenencHe paBHOCUILHOCTH BBIPAXKEHUN ¢
paaukanamu. PemieHue mppanuoHadbHBIX ypaBHEHUNH. O3HAKOMIIEHUE C MOHSATHEM CTEIEHU C
JEHCTBUTENbHBIM  TOKa3zareneM. HaxoxzaeHue 3HA4eHMl CTENEeHH, UCIHOJIb3ys IpuU
HEO0OXOUMOCTH HMHCTPYMEHTaJbHbIE CPEJCTBA. 3alMChIBAHUE KOpPHSA N-H CTENEHU B BUJE
CTETIEHU C JpOOHBIM TIOKa3aTreneM M HaobopoT. dopMynupoBaHHE CBONCTB CTENEHEH.
Brluncnenue creneHe ¢ panMOHAIBHBIM II0KA3aTeleM, BBINOJIHEHUE NPUKUIKA 3HAYEHUS
CTENeHHU, cpaBHeHUEe cTeneHeil. I[IpeoOpazoBaHMe 4YHCIOBBIX M OYKBEHHBIX BBbIpa)KEHUI,
COAEpXKalllMX CTENEHW, MPUMEHSs CBOWCTBA. PelleHne mNOKa3aTeNbHBIX ypaBHEHHUI.
O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IPU BBIYMCIECHUU CPEIHUX, JECICHUU
OTpe3Ka B «30JIOTOM CEYEHUW». PenieHue NpUKIaJHBIX 3a7a4 Ha CIOXHBIE ITPOLICHTHI
[TpeoOpa3oBanue anredpandeckux BblpakeHUI BrimonHeHHe npeoOpa3zoBaHM BBIpaXKEHUH,
npuMeHeHrue (opMyll, CBA3aHHBIX CO CBOWCTBaMHU cTeneHed u jorapudmon. Omnpenenenue
00J1aCTH TOMYCTUMBIX 3HaYEHUH JOrapu(pMHUUECKOro BbIpakeHus. PemeHne gorapupmMuueckux
ypaBHEeHUH. PelieHne mnokasaTeNbHbIX M JIOTapU(PMHUECKUX YPaBHEHMH W HEPABEHCTB IO
W3BECTHBIM AJITOPUTMAM.

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

DopMynMpoOBKa NIPU3HAKOB B3aUMHOI'O PACIIOIOKEHUS NPSAMBIX U INIOCKOCTEN. Pacno3naBanue
Ha 4YCpTCKaX HW MOACIAX Ppa3jMYHbIX CIy4acB B3aWMHOI'O PACIOJOXKCHUA TIIPSAMBIX H
IJIOCKOCTEW, apryMEHTUPOBAHME CBOMX CYyxIAeHUU. DOpMyIMpOBaHHE  OIPENCIICHUN,
IIPU3HAKOB M CBOMCTB NApAJUIENbHBIX W NEPHEHAMKYJSAPHBIX IUIOCKOCTEH, JBYTPAHHBIX M
JIMHEUHBIX YIII0B. BBINOJIHEHNWE IIOCTPOCHUS YIVIOB MEKAY NPSAMBIMHU, IIPSMOM U INIOCKOCTBIO,
MEXy IUIOCKOCTSIMU [0 ONHMCAHMIO W paclo3HaBaHHe UX Ha Mojensx. M3oOpaxeHue Ha
PUCYHKaXx M KOHCTPYMPOBAaHHE Ha MOJENAX INEPHEHAUKYJAPOB M HAKIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, MApPAJJIENbHBIX IJIOCKOCTEH, YIJIOB MEXAYy NPSIMOM U IUIOCKOCTbIO U 0OOCHOBaHHE
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IIOCTpOEHHUd. PemieHune 3agad Ha BBIUKCIEHHE TI'€OMETPUUYECKHUX BenudyuH. OnuceiBaHue
paccTOsHUA OT TOYKH [0 IJIOCKOCTH, OT NMPSAMOM O IJIOCKOCTH, MEKIY IUIOCKOCTSIMH, MEXKAY
CKPELIMBAIOIIUMUCS TPSAMBIMH, MEXIY MPOU3BOJIBHBIMU (UTYypaMHd B IPOCTPAHCTBE.
OnpezneneHue U BBIYMCIEHHUE PACCTOSHUM B npoctpaHcTBe. IIpuMenenue ¢opmyn u Teopem
IUIAHUMETPUM I pELIeHUs 3aJady. ApPryMEHTHPOBAaHHE CBOUX CYXKIACHMM O B3aMMHOM
PAcIIONIOKEHUH NPOCTPAHCTBEHHBIX ¢Guryp. Onucanue U XapaKTEepUCTHKA pa3IMYHBIX BHJIOB
MHOTOT'PAaHHHUKOB, TIEPEUNCIICHUE UX JJIIEMEHTOB M CBOWCTB. M300pakeHne MHOTOTPAHHUKOB H
BBIIIOJIHEHUE IOCTPOCHHUS Ha H300paKE€HUSIX M MOJENAX MHOIOTPaHHUKOB. Bpruucienue
JMHEWHBIX DJIEMEHTOB M YIJIOB B INPOCTPAHCTBEHHBIX KOH(UIYpalMsIX, apryMEHTHPOBaHHUE
CBOUX CYXIEHHUH. XapaKTepUCTHKAa U M300pa)kKeHUE CEYEHHUs, pa3BEpPTKM MHOIOI'PAaHHHMKOB,
BBIUMCIICHHE IUIOMIAZe moBepxHocTel. [locTpoeHne MmpocTemmx ceueHui Ky0a, MPU3MBL,
nupamubl. Ilpumenenne (pakToB u cBepeHUM M3 IUIaHUMETpud. O3HAKOMIICHME C BUIAMHU
CUMMETPUN B MPOCTpPAHCTBE, (DOPMYITHpPOBAHUE ONPEACICHUN W CBOWCTB. XapaKTePUCTUKA
CUMMETPUN TEJI BpallleCHHs W MHOTOrpaHHUKOB. [IpuMeHeHHE CBONCTB CHUMMETPUU IIpU
pemieHny  3amad.  Mcmomb3oBaHWMEe NPHOOPETEHHBIX 3HAHWM  JUIS  WCCICAOBAaHUS H
MO/JICJIMPOBAHMS HECTIOXKHBIX 3a/1a4. M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHUE
PUCYHKOB MO yCJIOBUAM 3a1a4. O3HAKOMIIGHHE C BHJIAMH TeJl BpalleHus, (GopMyTupoBaHHe HX
omnpencNeHud M CcBOMCTB. POpMyIUMpOBaHHE TEOPEM O CEYEHMM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTtenbHOW K cdepe. XapakTepucTHKa W HM300pakeHHWE T BpALICHHS, HX
pa3BepTKH, ceueHus. Perienne 3a1a4 Ha NOCTPOEHUE CEUEHUM, BBIYUCIICHUE JUINH, PACCTOSIHUH,
yriaoB, Mmiomane. IIpoBeneHue [OKa3aTENBHBIX pACCYKICHHM IIpU pELICHUM 3a]ad.
[TpruMeHeHHEe CBOMCTB CUMMETPHH IIPU PELICHUH 3a/1a4 Ha Tesla BPaIleHUs, KOMOMHALUIO TeJl.
N300paxeHne OCHOBHBIX KpPYIJIBIX TE€1 M BbBIIOJHEHUE pPHUCYHKa 110 YCIOBUIO 3ajayu.
O3HakoMJIEHHE C MOHATUSAMH IIOWAad U 00beMa, aKCHOMaMu UM cBoiicTBamu. Perienue 3anau
Ha BBIUMCIICHUE IUIOIAACH TUIOCKHX (UTYp C NMPUMEHEHHEM COOTBETCTBYIOMMX (opmyn u
¢dakToB U3 mIaHuMeTpuu. V3ydeHue TeopeM O BBIYUCICHUH 00BEMOB IIPOCTPAHCTBEHHBIX TE,
pemieHre 3agad Ha TpUMEHEHHe (QOopMyNl BBIYMCICHHUS 00BeMOB. M3ydeHue Qopmyn mms
BBIUMCJICHMSI IUIOLIAACH MMOBEPXHOCTE MHOTOTPAHHMKOB M TeJ BpalleHus. O3HaKOMIJICHHE C
METOZOM BBIYMCIICHUS IUIOMIAJN TIOBEPXHOCTH cdephl. PemeHne 3amad Ha BBIYHCICHHE
Iioniazed IMOBEPXHOCTU IPOCTPAHCTBEHHBIX Tel. O3HAKOMIIEHHE C IIOHATHEM BEKTOpA.
W3yuyeHnne nekapTOBOM CHUCTEMBl KOOPAMHAT B IPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HaXO0XKICHHE KOOPAMHAT TOYEK. BBIYUCIIEHNE pacCTOSHUN
MEXIy TOYKaMH. [3ydeHne CBOMCTB BEKTOPHBIX BEIMYHH, IPABHUII Pa3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXO0XKICHUSA KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, IPABUII
JIEHCTBHUM C BEKTOPAaMH, 3aJaHHBIMM KOOpAMHAaTaMH. [I[puMeHeHne Teoprun npy pereHuu 3aaad
Ha JEHCTBHUA C BeKTOpamMu. M3ydeHue CKaJISpHOrO IMPOU3BEACHHUSA BEKTOPOB, BEKTOPHOI'O
YpaBHEHUs MPSAMON M IUIOCKOCTH. lIprMeHeHne Teopuu npH penieHud 3a7ad Ha JCHCTBUA C
BEKTOPaMHU, KOOPIAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYHUCICHUS BEIIMYUH YIJVIOB U
pacctossHuid. O3HaKOMJIEHHME C J0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PaCIIOJIOKEHUU IIPSIMBIX U IJIOCKOCTEN € UCIIOIb30BAHUEM BEKTOPOB.

OcHOBHbIE MOHATUS KOMOMHATOPUKH. JJIeMeHThI Teopuu BepositHocTell. [IpeacraBienne

AAHHBIX (TA0TUIbI, AIMATPAMMBI, IPaQUKH)

N3yuenne mnpaBuiia KOMOMHATOPUKH W TPUMEHEHHE TPH PEHICHUH KOMOWHATOPHBIX 3ajad.
Pemenne koMOMHATOPHBIX 3a7]a4 METOJIOM Mepedopa U Mo MpaBmily YMHOKeHUsI. O3HAKOMIICHHE
C TIOHSTUSIMH KOMOMHATOPUKU: PA3MEIICHUSIMHU, COUYECTAHUSIMHU, ITEPECTAHOBKAMH U (HOopMyIamMu
Uit uX BblYHcieHus. OObsCHEHHWE W TpUMEHEeHHe (GOpMys A BBIYMCICHUS pPa3MEIICHUN,
MEePECTAaHOBOK M COYETAaHWU mpu pemeHud 3amad. O3HakomiieHne ¢ OmHOMOM HbioTOHA M
TpeyroibHUKOM [lackans. Pemenue npakTuyeckux 3a1aud ¢ UCIOJIb30BaHUEM MOHSATUHN U MPaBUI
KOMOWHATOpHKHU. M3ydeHne KIIacCMuecKOoro ONpeesICHHs] BEPOSITHOCTH, CBOWCTB BEPOSATHOCTH,
TEOPEMBl O CyMME BEpOATHOCTEN. PaccMoTpeHrne npuUMEpOB BBIYUCIIEHUS BEPOATHOCTEM.
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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 TpuronoMerpun. ®yHKUMU ¥ rpapuKu. YpaBHeHHS M HEPABEHCTBA

N3yuyenue paauaHHOrO METOAA U3MEPEHUs YIVIOB BPALLCHHS U UX CBA3U C IPAJLYCHOU MEPOH.
N300pakeHre YIJIOB BpALIEHUS HAa OKPYXKHOCTH, COOTHECEHHE BEIMYHMHBI yIJla C €ro
pacrionoxxeHrueM. POpMyIHpOBaHUE ONPECICHUI TPUTOHOMETPUYECKUX (PYHKIUI A7 YIIIOB
IIOBOPOTa M OCTPBIX YIJIOB HPSIMOYIOJIBHOTO TPEYrojbHMKA M OOBACHEHHE MX B3aUMOCBS3H
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAEeCcTBa [IpuMEHEHNE OCHOBHBIX TPUIOHOMETPUYECKHX
TOKAECTB [UIl BBIYUCICHUSA 3HAYEHUH TPUTOHOMETPUYECKMX (DYHKIMHA MO OJHOW M3 HHX.
[IpeoOpa3oBaHus MPOCTEUIIUX TPUTOHOMETPUUYECKUX BbIpaXKeHUH. l3yueHue OCHOBHBIX
dopMyn TpUrOHOMETpUHU: (QOPMYJIBI CIOXKEHHUS, YIBOECHUS, MPEoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUYECKUX (DYHKIMN B MMPOU3BEJCHNUE U TIPOU3BEICHUS B CyMMY U IIPUMEHEHHE MPH
BBIUMCJICHUM 3HAYEHUS TPUTOHOMETPUYECKOIO BBIPAXKECHHUS U yNpoIueHus ero. O3HakoMIICHHE
CO CBOICTBaMM CHMMETPHUM TOYEK HAa €AMHUYHOW OKPYKHOCTH M IMPUMEHEHHUE UX JUISl BHIBOJA
dopmyn npusenenus Ilpocreiine TpUroHoMeTpuuecKue ypaBHEHHs U HepaBeHCTBa Pemenue
1o ¢popMyjaM U TPUTOHOMETPUUYECKOMY KPYTy IPOCTEUIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.
[TpuMeHeHne 0OLIMX METOAOB PELICHHs YpaBHEHUH (MIpUBeIeHHE K IUHEHHOMY, KBaJIpaTHOMY,
METO/]] Pa3I0KEHHSI HA MHOXKHUTEIIN, 3aMEHbI IIEPEMEHHON) MIPH PELIEHUH TPUTOHOMETPUUECKHUX
YPaBHEHHH. YMEHHME OTMEuYaThb Ha KpYre pElIeHHs MPOCTEHIIMX TPUTOHOMETPUUYECKUX
HEPaBEHCTB APKCUHYC, apKKOCUHYC, apKTaHreHC unciaa O3HaKOMIJIEHHE C MTOHITHEM OOPaTHBIX
TPUTrOHOMETpUUYECKMX  (yHKUMHA. I3yueHue ompeaeneHuil apKcHHyca, apKKOCHHYCA,
apKTaHreHca uucia, (OpMyJIUPOBAaHHWE UX, H300paK€HUE HA EAUHUYHOM OKpYKHOCTH,
OpUMEHEeHHe INpHu peuieHun ypaBHeHMH. Dynkiuu. IloHsTHEe O HempepbIBHOCTH (DYHKIUH
O3HaKOMJICHHE C MOHSTUEM NEPEMEHHOH, MpUMEpaMu 3aBUCHMOCTEH MEX1y MEepEMEHHBIMU.
O3HakoMmJIeHHE C TOHSATHEM TIpaduKa, ONpeAeieHHE NPUHAIICKHOCTH TOYKH TIpaduky
¢ynkuuu. Omnpenenenne 1o ¢GopMmysie NPOCTEHIIEH 3aBHCHMOCTH, BHAAa €€ Tpaduka.
Beipaxxenue no ¢gopmyie oHON nepeMeHHo# uepe3 Apyrue. O3HaKOMIIEHHE C OIpeJleIeHuEM
dbyHKIIMH, PopMynupoBaHue ero. HaxokneHue o0iacTd OompenesieHus W o0JIacTH 3HAYCHUH
¢ynkuun CpoiictBa ¢dyHkiuu. ['padumueckas uHTepnperanus. [Ipumepbl QyHKIMOHAIBHBIX
3aBUCHUMOCTENl B pealbHbIX Mporeccax U sBileHUsAX O3HaKOMJIEHHE C T[pUMEpaMu
(YHKLIMOHAJIBHBIX 3aBUCHUMOCTEH B peajbHBIX MpoleccaXx M3 CMEXKHBIX JUCIUIUIUH.
O3HakOMJIEHHE C JI0Ka3aTEeJIbHBIMU PpACCYXJACHUSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW U
KBaJpaTUYHON (PYHKLMH, MPOBEACHNE UCCIIEOBAHUS JIMHEHHOM, KyCOUHO-TUHEHHOM, ApoOHO-
JUHEHMHON M KBaapaTH4HOM (yHKUMH, mocTpoeHue ux rpaduxoB. IloctpoeHune u uTeHue
rpa¢ukoB QyHkuuil. MccnenoBanue ¢ynkuuu. CocTtaBiieHHMe BUIOB (YHKIMHA MO JaHHOMY
YCIIOBUIO, PELICHUE 3a/1ad Ha SKCTpeMyM. BrimonHeHue npeoOpasoBaHuil rpaduka QyHKIUN
OOpatnble ¢yHkuuu M3yueHue ™OHATUS OOpaTHOM (YHKLUH, ONpe/leleHue BHIA H
MOCTpOEHUE rpaduka oOpaTHOW (YHKIMH, HAXOXKJIEHUE €€ 00JacTH ONpeiesieHuss U o0nactu
3HayeHui. [IpuMeHeHne cBocTB (PyHKIMI NpU MCCIeT0BaHUM YPaBHEHUI U PELICHUU 3ajad
Ha sKcTpeMyM. O3HaKOMIIEHUE C MOHATHEM CI0KHOW (QyHKIMM CTeneHHbIe, MOKa3aTeJIbHbIE,
JorapupMHUUEcKue M TpUroHoMmeTpuueckue ¢QyHkuu. OOpaTHblE TPUTOHOMETPHUYECKHUE
¢byHkuy Bprlunciaenue 3HaueHMH QYHKIMA 1O 3HaYeHUIO aprymeHta. OmnpexaeneHue
MOJIOKEHHUS TOYKH Ha rpaduke Mo ee KoopAuHaTaM M HaoOopoT. Mcmoib3oBaHHE CBOMCTB
GyHKIMA 11 CpaBHEHUsS 3HAUeHWM crereHed wu jorapudmoB. I[loctpoenme rtpadukos
CTETIEHHBIX M Jorapupmuyecknx (yHkiuid. O3HaKOMIIEHHE C MPOCTEHIIMMHU CBEACHUSMHU O
KOpHSIX aire0panyecKkux ypaBHEHHM, TOHSATUSIMU UCCIEJOBaHMUS YpaBHEHHH M CHCTEM
ypaBHeHU. M3ydyeHne Teopuu paBHOCWIBHOCTH YpPAaBHEHMHM M ee nmpuMeHeHus. IloBropeHue
3allUCH PpEUIeHMs] CTAaHAAPTHBIX YPAaBHEHWM, NpPHUEMOB MpeoOpa3oBaHUsl YpaBHEHMH MJis
CBEICHMsSI K CTaHAApTHOMY YpaBHEHHUIO. PellleHne palnuoHAIbHBIX, WPPALMOHAIBHBIX,
MIOKA3aTeJIbHBIX M TPUTOHOMETPUUYECKUX YPaBHEHHU M cucTeM. lcrmosb3oBaHuE CBOMCTB H
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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). Pemenune cucrem
YPaBHEHUH € MPUMEHEHMEM pa3In4YHbIX crocoOoB. O3HaKOMJIEHHE C OOIIMMHU BONPOCAMU
peLICHUsT HEPaBEHCTB M HCIOJIb30BaHUE CBOMCTB W TrpadukoB (YHKIMNA TPH pEIICHUH
HEPAaBEHCTB. PellleHne HEPAaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM pPa3IM4YHBIX
CIoco0O0B.

Havaja maTeMaTH4eCKOro aHaJIM3a

Os3HakoMmJIeHHE C TIOHATHEM YHCJIOBOM IOCIEJOBAaTEIbHOCTH, cloco0aMU €€ 3ajaHus,
BBIUNCICHUSAMHM €€ wWICHOB. (3HAKOMJIEHHE C MOHATHEM IpeJesa IOCIeN0BATEIbHOCTH.
O3HakOMJICHHE C BBIYMCICHHEM CYMMBl OECKOHEYHOI'O WYHCJIOBOTO psiila Ha MpUMepe
BBIUUCIICHUS] CYMMbI OECKOHEUHO yObIBaIOLIEeH reoMeTpUIecKoi nporpeccuu. Pemenue 3aiad Ha
npuMeHeHne GopMyNbl CyMMbl OECKOHEYHO YOBIBAIOIIEH TI'€OMETPHUYECKOW MpPOTrpeccuu
IIponsBogHas m ee npuMmeHeHne O3HAKOMIIEHHE C IIOHATHEM IPOU3BONHOW. HM3ydeHue wu
dopMynupoBaHHE €€ MEXaHHYECKOTO M T'eOMETPUYECKOTO CMBICIA, H3Y4YEeHHE alropuTMa
BBIUMCJICHUSI IIPOU3BOJHOM Ha IPUMEPE BBIYUCICHHUS MIHOBEHHOW CKOPOCTHM U YIJIOBOTO
koo dunmenTa kacareabHoi. CoCTaBleHHE YpaBHEHUsI KacaTelbHOH B 00IIeM BHJE. Y CBOCHUE
npaBui auddepeHurpoBanusi, TaOIMLbl TPOU3BOIHBIX JIEMEHTAPHBIX (YHKLUUH, IPUMEHEHHE
i quddepeHnupoBanus GYHKIUH, COCTABICHUS ypaBHEHUS KacaTelbHOU. M3ydueHnue Teopem o
CBSI3U CBOMCTB (YHKIMH M TNPOMU3BOJHOM, (opmynupoBka ux. IIpoBeneHue ¢ mnomoluibo
NPOM3BOIHON HCCIENOBaHUs (YHKUWH, 33JaHHOW (HOpMYIOH. YCTaHOBJIECHHE CBSI3M CBOWCTB
(GyHKLIMU 1 POU3BOAHOM Mo ux rpadukam. [IpuMeHneHre Npou3BOIHON Ul pelIeHUs 3a/1a4 Ha
HaXO0XJECHWE HauOOJbIIEro, HAMMEHbBIIErO0 3HAYEHUS] M Ha HaXO0XKJIEHUE OHKCTpeMyMma
[TepBooOpaznass u wuHTerpanm O3HAKOMJIGHHE C IOHATHEM HHTErpajsa M IepBOOOpa3HOM.
W3yueHne mpaBuia BEIYHCICHUS NEPBOOOpa3HOil u TeopeMbl Hptorona— JleiiOnnma. Pemenue
3ajJjay Ha CBSA3b MEpBOOOpA3HON M ee NMPOU3BOJHOM, BBIYMCICHHUE MEPBOOOPAa3HOM Ul TaHHON
¢ynkunu. Pemenue 3a1a4 Ha MPUMEHEHUE UHTETpaANa I BBIYUCICHUS (PU3HMUECKUX BEITUYUH U
IUIOLIAACH.

3. YCJIOBUS PEAJIU3ALIMU PABOYEM ITPOT PAMMBbBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0

Peanusanus nporpammsel yueOHOTO rpeaMera TpeOyeT Haluyus:

- KabMHeTa /715 IPOBEJICHNS ayJUTOPHBIX 3aHATUH, 000PY10BaHHbII KOMIUIEKTOM
yaeOHOM Mebenn Ha 25 Mocag04YHbIX 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.

- TeXHHYeCKHe CpeIcTBa 00yYeHHs :
- 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: y4eOHHMK JUIsi CTY[d. YYpexXACHUN cpen. 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
anexTponHbii // DBC IOpaitt [caiit]. Cepuika 1yist T0CTyTIa:
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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. Hudopmatuka u WKT: yueOHuK 11a crym.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2018.

JlonoIHUTeIbHbIEe UCTOYHUKH:

1. Amumos 1. A. u np. Maremaruka: anrebpa M Haudajga MaTeMAaTHYECKOIO aHaIM3a,
reomerpus. Anrebpa ¥ Hayajga MaTeMaTHYecKoro ananu3a (0a3oBblii W yriyOJaeHHBIN
ypoBHM).10—11 xmnaccel. — M., 2014.

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

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

3. BbammvakoB M. . MaremaTuka. 3agadyHuk: yued. MocoOue Uit CTYA. YUPESKICHUN Cpel.
npod. o6pazoBanus. — M., 2014.
4. Komsirun FO. M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anrebpa u Hauaiza

MaTeMaTUYeCKOro  aHaiu3a. AnreOpa W Hayaja MaTeMaTH4ecKoro aHamuza (0a30BbIA U
yrayonennsiit ypoau). 10 kimace / mox pen. A. b. XKXuxdaenko. — 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. Xuxuenko. — 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» no KT B oOpa3oBanun).

6. www.megabook.ru (Merasnuuknoneaus Kupunna u Medonus, pasnenst «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 o6pa3oBaTenbHbIXx pecypcoB «Ilopran mmudpoBoro
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:, a4 TAKKE BBIIIOJIHCHUA 06yLIaIOH_II/IMI/ICH HHAWNBUAYAJIbHBIX 3aI[aHHI>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 MaTepuai Kypca;
3.2. OCHOBHBIE TEXHOJOTUH CO3JaHMA,
pelaKTUpOBaHMs, 0(pOpPMIICHHUS, COXpAHECHUS,
nepeaayr HH(GOpPMaIMOHHbBIX IPOIIECCOB
Pa3IMYHBIX THUIIOB C IOMOIIbIO COBPEMEHHBIX
IPOTPaMMHBIX CPEICTB MHPOPMALMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;
3.3. Ha3nauenue u BBl HH(POPMALMOHHBIX
MOJIeJIeH, ONUCHIBAIOIIMX pealbHble OOBEKTHI U
IPOLIECCHI;
3.4. Haznauenuss u (yHKIUU OINEPALMOHHBIX
eM;
3.5. 3HaueHWe MaTeMaTUYECKOM HayKu s
peleHus 3ajad, BO3HUKAIOUIMX B TEOPUU U
IIPAKTHKE;
3.6. llupoTy M OrpaHMYEHHOCTh HPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K aHaluu3zy U

UCCIICIOBAaHUIO  TIPOLIECCOB M SBJICHUHA 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 pelIeHus
NPaKTUYECKUX 337ad M BHYTPEHHHMX 3ajay
MaTeMaTHKH;

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

3.10. Bo3MOXXHOCTH T€OMETpPUU [UIsl ONHCAHUSA
CBOWCTB pEATBbHBIX MPEIMETOB M MX B3aWUMHOTO
PAacIONOKEHHUS;

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

3.12. Paznuumne tpeboBaHUMN, IPEABABISIEMBIX K
JIOKa3aTelbCTBaM B MaTEeMaTHKE, €CTECTBEHHBIX,

BHEAYIUTOPHAsl CaMOCTOSATENbHAs pPaboTa,

KOHTPOJIbHAS paborta, MIPaKTUYECKHE
3aHATUS

YcTHbie (hOpPMBI KOHTPOJIS:

- TUCKYCCHS;

- TUCIYT,

- IPEHHUs 110 JOKJIAIaM,
- yOJIMYHBIE BBICTYIUIEHUS 0K JYUKOB.
[TuceMenHbIE HOPMBI KOHTPOJIA:
- IHCbMEHHas KJaccHag pabora 10
Pa3HOYPOBHEBBIM 3aJaHMAM 10 KaXAOU
U3Y4YEHHOI Teme,
- IMCbMEHHas JoMmallHsAg pabora 1O
pPa3sHOYPOBHEBBIM 3aJ@HUSAM [0 KaKIOU
U3Y4EHHOU TEME;
- IHACBMEHHBIE JOKJIAJBI,
3a/1aHHBIM TEMaM.
YpoBeHb [IUCBMEHHBIX 3a1aHUI
(03HAKOMMUTEIBHBIH, PENpPOYKTUBHBIN,
IPOYKTUBHBII) BbIOMpaeTcs caMuM
yyaluMmcsi, 4YTO CIOCOOCTBYET pa3BUTHIO
(YHKIIMN CAMOKOHTPOJISI U CAMOOLIEHKH.
Kpurepun  BbICTaBIEHUS  OLIEHKH
COOTBETCTBYIOT TPEM YPOBHSAM OCBOCHHS
oOyyarolMMuUCs HM3y4aeMoro marepuana u
OpeANnoNaraloT Haluyue y OoOydaromuxcs
CIIEYIOIIUX KOMIIETECHLIUMN:

pedepaTsl 1O

1 ypoBeHb — 03HAKOMHTEJbLHBIN
(ypoBeHb BOCIIPOM3BE/ACHMS),
COOTBETCTBYET OlleHKe
«Y/10BJICTBOPHTEJIbHO. Ha  nmanHOM
YpOBHE obOyyaromuecs JTOJIKHBI
OpPUEHTUPOBATbCSI B  MaTepuaje Kypca
HacTOJbKO, YTOOBl 3HaTb U  yMETh

BOCIIPOU3BECTU OCHOBHBIE (DaKThI, COOBITHS,
SIBJICHUS, TIPOIIECCHI, TEPMHHBI, TTOHITHS, a
TaK)K€ HUX OTIWYUTEIIbHBIE CBOWCTBA 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 yMEHHUs UX apryMEeHTHPOBATh.
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COITMATbHO-9KOHOMHUYECKUX 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. BepoATHOCTHBI 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 UppalOHAIIbHBIE,
JOTapu(PMHUUECKUE H  TPUTOHOMETPHUYECKHE

YPaBHEHHs M HEPABEHCTBA; pPEIIAThb CUCTEMBI
YpaBHEHUN N3YYEHHBIMU METOJAMU;

¥.3.  Crpouts rpaduKu  dIEMEHTApHBIX
GyHKIMI W OpoOBOAMTH  MpeoOpa3zoBaHUS
rpauKOB, UCHOJb3Yys U3yUYECHHbIE METO/IBI;

V.4. llpuMeHATh anmapaT MaTeMaTH4YECKOIO
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
MOJIENIA,  OIEHWBAaTh  MX  COOTBETCTBHE
pearbHOMY OOBEKTY U LIEJISIM MOJIEITUPOBAHUS;
¥.9. OnenuBaTh JOCTOBEPHOCTh HMH(OpMAaILIMH,
COIOCTABJISIS pa3IMYHbIE HCTOUYHUKHY;

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

V.11. Co3naBath MH(POPMALMOHHBIE OOBEKTHI

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

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

2 ypoBeHb — PenpoAyKTHBHBIN
(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 AEHCTBUS 110
mabJaoHy, a Takke YMETb BBIICHATH
[IPUYMHHO-CJIEICTBEHHYIO  CBA3b  MEX]IY
o0BbEKTaMH,  SIBICHUAMH,  MPOIECCAMH,
COOBITHSIMHM, JUIA  YEero  TOJIb30BATHCS
METOJAMHM  CpPAaBHUTEIBHOI'O aHalIu3a |
cuHTe3a. JlaHHBIM  ypOBEHb  OBIAJCHUSA
TaKKe IMpeanonaract (HopMHUpPOBaHHE Y
0o0y4aromuxcsi  HAaBBIKOB ~ BapHATUBHBIX
JNEUCTBUI B paMKax I1Ma0JOHa, 3aJaHHOU
CXEMBbI, apryMEHTHUPOBaHHbIA BBIOOp OJHOM
U3 3aJaHHbIX MO3UIMH, TOYEK 3PEHUs,
TEOpHH, KOHIEIIUN, TUTIOTES.

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

YMETb CaMOCTOSITENIbHO MIPOBOAUTD
aQHAJIOTUH, TTAPAJLJIEIH, BBISIBIISITH TPUYUHHO-
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
MoKa3aTeJiM W JUHAMHUKY HX M3MEHEHUS C
MOMOIIBIO IPOrpaMM JIeJI0OBOM TpaduKu;

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

B pesynbrate ocBoeHMs mpeameTa y
obOyuaromerocss  (OpMHUPYIOTCS  CIIEIYIOIINE
oomue komnerenuu (OK):

OK 10. Hcnons3oBath B
npo¢eCCHOHANTEHON IEATETLHOCTH YMEHHS U
3HAHWS, TIOTyUYEHHbBIC 00YUYArOIUMHUCS B XO/I€
OCBOCHHUS YIEOHBIX IPEAMETOB B COOTBETCTBUH C
(henepanbHBIM rOCyIapCTBEHHBIM 00pa30BaTEIHLHBIM
CTaHJApTOM cpellHero o0miero oopa3zoBaHus

5. METOAUYECKHUE PEKOMEHIALIIMHA 110 OPTAHU3ALIUA
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

CamocrosTenbHas BHEAayJUTOpHash padoTa CTYIEHTOB BKIIIOYAeT B ceOs CIeayrolue
(dhopMbI pabOTHI:

- MOJITOTOBKA COOOIIEHMIA, TOKIa10B, pedeparos;

- BBINOJHEHHE pPa3HOYPOBHEBBIX JOMAITHUX 3aJaHU B paMKax TMOJATOTOBKU K

KOHTPOJIbHBIM pabOTaM.

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSAM (CEMUHApaM, TUCKYCCHSIM).

Kaxnas ¢dopma caMoCTOSTENbHOW pabOThl CTYACHTOB OICHUBACTCS OTICIBHO U
npeHa3HaueHa JUIsl OTPaOOTKU Pa3IMYHbIX METOJIOB YCBOEHUS U3y4aeMoro B Kypce MaTepuaa.
[TogroTtoBka coobmenuit  (mokmaaoB, pedeparoB) MpeaHa3HAu€HAa IS PaCIIUPEHUs
MH(POPMALIMOHHOTO TOJs CTYIEHTOB B paMKax H3y4aeMoil TeMbl, a Takxke (HOpPMUPOBAHHS Y
CTYJCHTOB HaBBIKOB OTOOpa IJIaBHOM M BTOPOCTENEHHOM MH(pOpPMalMU MO paccMaTpuBaeMoOi
npobiemMe, a TakKe HaBBIKOB CHCTEMaTHU3alMd MU30BITOYHON uHpopMauuu. BeinonHeHue
pPa3HOYPOBHEBBIX JIOMAITHUX 3aJaHU TIpeJHA3HAYeHO il (OPMUPOBAHHS y CTYAEHTOB
HaBBIKOB BBICTPAaMBaHMs YETKOW CXEMbl OTBETa Ha BOIPOCHI PA3IMYHOTO YPOBHS CIOXKHOCTH, a
TaKkke Ha (POPMHUPOBAHHE y CTYJCHTOB OOBEKTHBHOTO IMPEJCTABICHHS O CTEIIEHH OBJAJICHUS H
YCBOEHHMsI MMM H3y4aeMoro MaTepuaja B JaHHbII MOMEHT BpeMeHHU. BrinomHeHue
PEKOMEHAYEMBIX BAapHMAHTOB TECTOBBIX M Pa3HOYPOBHEBBIX 3aJaHWi TaKXKe IMO3BOJSET
CTYACHTaM JIydllle MOATOTOBUTHCS K MTOrOBOM NpOBEpPKE MX 3HAHUU MO M3YyYEHHBIM TEMaM.
[ToaroToBka K MpPaKTUYECKUM 3aHATHSAM (CEMHHapaM M JUCKYCCHSIM) TO3BOJSIET CTYICHTaM
3aKpeNUTh HABBIKM KPUTUYECKOIO MBILIUIEHUS Hpu paboTe cO CIpaBOYHOM JMUTEpaTypod Hu
WCTOYHUKAMH, U YIITyOUTh 3HAHHUS IO KOHKPETHBIM TeMaM H3y4aeMOi yueOHOH TUCIIUITIIHHEI.

B nomoms cryneHTam Ui BBIOJHEHHS 3aJaHUM Pa3IMUYHBIX BHUJIOB IpeiaraeTcs
CITUCOK MPUMEPHBIX TEM JJIS TOKJIAJI0B M COOOIIEHUM, TPOCKTOB.

CamocrosTenbHas paboTa CTyJIEHTOB 1O Yy4yeOHOM mucuuruinHe «MaremaTuka u
uHpopMaTHKa» B KoimdecTBe 18 yacoB mpejacTaBisieT cOO00H 00s3aTEIBHYIO YacTh OCHOBHOU
npodeccuoHaIbHON 00pa30BaTeNbHON MPOrPaMMBbI, BHITIOIHIEMYIO CTY/IEHTOM BHE ayJUTOPHBIX
3aHSATHA B COOTBETCTBHUU C 3a/JIaHUSIMH TIPETOAaBaTeNs. Pe3ynbTaT caMOCTOATENBHON paboThI
KOHTpoJIMpyeTcs npenoaasareneM. CamocTodTenbHas paboTa MOXKET BBITOJIHATHCS CTYIEHTOM B
YUTAJIHHOM 3ajie OMOIIMOTEKH, B IOMANTHUX YCIOBHSX, C UCTIOIB30BaHUEM YICOHMKOB U APYTHX
UCTOYHHUKOB MH()OPMALIUH.
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CamocTtosTenpHas padoTa CTYJAEHTOB JOJIKHA MOAKPEIUIATHCS y4eOHO-METOINYECKUM U
WH(POPMAITMOHHBIM ~ 00ECTICUCHHEM, BKJIIOYAIONIUM YYEOHUKH, W Y4COHO-METOIUYECKUE
nocoous.

Jlns BHEayTUTOPHBIX 3aHATHHA CTYACHTaM Hapsay C PELICHUEM 3aady U BBIIOJHEHUS
MPAKTUYECKHUX 33JJaHUH MOXKHO MPEIOKUTH TEMBI HCCIIEIOBATEIBCKIX U peepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEpPHiIl OTAENbHBIX MEIKUX 3a/la4 U YIPaKHEHUI MpeJiaratoTcsl CIOKETHbBIE
3a/laHusl, TpeOyIONINe JUIMTEIHLHOW paboThl B paMKax 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 CIoKHBIX MPOIEHTOB B 3KOHOMUYECKUX pacueTax.
. [lapanenbHOE MPOEKTUPOBAHHUE.
. Cpennue 3Ha4eHUS U UX IPUMEHEHHUE B CTATUCTHKE.
. BektopHoe 3a7aHue npsmMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
. CnnoxeHue rapMOHUYECKUX KOJICOaHUH.
. 'padmyeckoe penieHue ypaBHEHHI 1 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. DnexkTponHas 6ubauoTeKa.
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:

3agaHMe: CKONMPOBATh TEKCT B HOBBIN JAOKYMeHT, ordopMaTrupoBarh Tekcr (1
ag3an — mpudt Times New Roman, kerabp — 14 nyHKTOB, BbIpABHHBaHHE 10 HIMPHUHE,
orcryn 1 crpokn — 1 cm; 2 a63an - mpudgrt Times New Roman, keriabp — 12 myHKTOB,
BbIpABHHBaHME 1O LEHTPY, orcTyn 1 crpoku — 1,25 cM, oreTyn ot 1 a63ama 6 mMyHKTOB).
JlaThb 3aro10BOK — NPONHCHBIMM OyYKBAMH MHOJYKHPHBIM HadepTaHHMeM 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 mnamnke «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 HaHUMAJI OT KWIbIOB B C — M IepeyIke, Ha NIy U MEIJIEHHO, KaK
OBl B HEpeIMMOCTH, oTipasuics k K — Hy mocTy.

OH Garonosy4yHo U30€THYI BCTPEUYH € CBOECIO X0341KOI Ha necTHuLe. Kamopka ero
MPUXOINJIACh MO CaMOI0 KPOBJIEH BBICOKOTO MATHATAXXHOTO JOMa U MoXo1uia 6oJee Ha mkad,
yeM Ha KBapTHpy. KBapTupHas *e xo3siiKka ero, y KoTopoil OH HaHUMaJI 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)Iplil pa3 MOJIOI0M YEI0BEK, MPOXOAS
MHUMO, YyBCTBOBaJI KaK0e-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 pemienns BbINOJHAKTCS HOMepa 9, 11, 18, 20.
PabGoTty Ha JmcTe MOANMUCHIBAEM CJIEAYIOIIMM 00pa3oMm:
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 unciao aboHeHTOB TeneoHHOM KoMmaHuu «Boctok» cocrasisiio 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), C KOTOPOM yIapUTCs O 3eMJITI0 KAMEHb,
nagaromuid ¢ BeICOTHI 10 M. Cunraiite, 4TO yCKOpEeHHEe CBOOOHOTO TaICHUs g paBHO 9,8 M/c? .
NN

5. Haiinure 3Ha4YeHKME BBIpAXKCHUS 3 .

6. CToumocTs TIpoe3/ia B MapuIpyTHOM Takcu cocraniseT 20 pyo. Kakoe Hanbopiee 9ucio
MOE370K MOXKHO Oy/IeT COBEpIIUTH B ’TOM MapUIpyTHOM Takcu Ha 150 py06., ecnu nieHa npoesaa
cam3utcs Ha 10%?

7. Haiinute kopeHb ypaBHEeHUS v 1342x=35.

8. llerckasi ropka yKperieHa BEPTHKAJIbHBIM CTOJI00M, PacHOJIOKEHHBIM g
nocepeaune cnycka. Haiigure BoicoTy | aTOoro cromnba, ecnu BoicoTa 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 ¢ UHCTpyMEHTaMHU 2)1n
B) 06b&M rpy30Boro orceka TpaHCIIOPTHOTO CaMOJIETa 3)76 n
I') 06b€M OYTBIITKH PACTUTEIHLHOTO Macia 4) 256 kM

B tabnuue noxa xax0il OykBoi, COOTBETCTBYIOIIEH BEIMUNHE, YKAKUTE HOMEP €€ BO3MOKHOTO
3HAYCHMUSL.

A b B I

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

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

COOTBETCTBYIOLMI JeHb, B MwuMMerpax. Jlug |:
HarJIsHOCTHU KHUPHbIE TOUKU HA PUCYHKE COCIUHEHBI | °
auHuer. OnpenenuTe M0 PUCYHKY, KaKOro uucia
BIIEPBBIE BBINAJIO 5 MIIJIUMETPOB OCAKOB.

12. IlyremecTBeHHUK M3 MOCKBBI XO4YET IOCETUTh 4YeThIpe ropoja 30J0TOro KOJbIa
Poccun: Bnanumup, fApocnasins, Cy3pane u PoctoB. TypareHTCTBO npeajaraer MapuipyThl ¢
IOCEIIEHUEM HEKOTOPBIX TOPOA0B 30JI0TOr0 Kojblia. CBEJEHNS O CTOUMOCTH OUJIETOB U COCTaBe
MapHIPyTOB MPEJICTABICHBI B TAOIHIIE.

Homep mapumpyra IHocemaemsblie ropoga CroumocTs (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 moe3nku meHee 5000
pyOneii? B orBere yKaxuTre pPOBHO OAMH HaOOp MapuipyToB 0e3
HpO6€JIOB, 3aITATBIX U APYTUX OJOIIOJIHHUTECIBHBIX CHMBOJIOB.

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

CKOJIBKO pa3 00beM MepBOil KpYKKU MEHbIIe 00beMa BTOPOit? P
14.Ha  pucynke  wu300paxéH  rpaduk  HEKOTOPOM
Flx)=— SENELICIIT N
byuknuu y=f(X). Oyukuus 2 4 — . i,
olHa u3 mepBooOpasHelx  (yHkuuu. Haiimure muomans '
3aKpaleHHON QUrypsl.
15. Octpsrle yrasl NpsSMOYTOJBHOTO TPEYroJbHUKA paBHBI 62° n C
28°. HaiiguTe yroja MeXay BBICOTOM M MEAMaHOM, MPOBEAEHHBIMU 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, 0TCEKaeMOro OT JaHHOTO KOHYCa MPOBEAEHHOH MIIOCKOCTHIO.
17. Ha xoopaunatHoii mpsimoii otmedensl 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 Tabnuie 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 MmiaBaeT B Boje. Bribepure yTBep:kKIeHUS, KOTOPbIE CIEAYIOT U3 MPUBEAEHHBIX
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 BBIOpaHHBIX YTBEpXKACHUN O€3 MPOOENOB, 3amsAThIX U JPYTHX
JIOTIOJTHATEIILHBIX CHMBOJIOB.

19. Boruepkuaute B uucie 123456 Ttpu uudpsl Tak, 4TOOBI MOJIyYHBIIEECS TPEX3HAYHOE
YHCIIO IeIWIOCh Ha 27. B 0TBeTE yKakKUTE MOJIyUYHBILEECS YUCIIO.

20. [IpsmMoyronpHUK  pa3OUT HA  YeThIpe  MEHBIIMX  MPSMOYIOJbHUKA  JBYMS
NPSIMOJIMHEHHBIMU pa3pe3amu. [1nomanu Tpéx 3 HUX, HAYMHAS C JIEBOI'O BEPXHEro U Jiajee 1o
4acoBOM cTpelke, paBHbl 18, 15 u 20. Haiinure minoma s 4eTBEPTOro NpIMOYTOIbHUKA.

18 15
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