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ConeprkaHne IpOrpaMMBbl peasin3yeTcs B MPOIIECCE OCBOSCHUS 00YUYaIOITIMUCS
00pa3oBaTeNbHON MPOrpaMMbl € TMOJYYEHUEM CpPEIHEro oOIIero oOpa3oBaHus,
pa3paboTaHHOW B COOTBETCTBHH C TpeOOBaHUAMHM IpuKa3za MuHoOpHayku Poccun
oT 17.05.2012 Ne 413 (pen. ot 27.12.2023) «O6 yTtBepxacHuu ¢heaepaabHOro
roCy/1apCTBEHHOT0 00pa30BaTeIbHOTO CTaHAApTa CPEIHEr0 00IIEro 00pa3oBaHUs;
npuka3za Munnpocsemenus Poccun ot 18.05.2023 Ne 371 (pen. ot 19.03.2024) «O6
yTBEpXKACHUU (eaepaibHOi 00pa30BaTeIbHOW IPOrpaMMBbl CPEIHEro OOILEro
oOpazoBanus»; henepanbHO pabodeil mporpaMMbl CpeHETo O0IIero 00pa3oBaHus
«Maremarukay, o1o0peHHON «THCTUTYTOM COAEpKaHUS U METOI0B OOYUYEHUS UM.
B.C. JlenneBa» Munnpocsemienust Poccun; a Takxe ¢ y4€Tom TpeOOBaHMM MprKasa
MunooOpuayku Poccun ot 13.08.2014 Ne 995 (pen. ot 13.07.2021) «OO0
YTBEPKACHUH (PEIePATBHOTO TOCYAApCTBEHHOTO 00pa30BaTEIBHOTO CTaHIAPTa
cpenHero mpodeccrnoHanbHOTO 0Opa3oBaHuss 1o crnenuambHocTH  54.02.05
JKuonuchk (1o Bugam)».
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IHosicuuTeALHAA 3aNIUCKA

PaGouast mporpamma 1o MaremMatuke u HiHOPMATUKE pa3padoTaHa Ha OCHOBE
benepanbHBIX pabOYNX MTPOrPAMM.

Pabouass mporpamMma mo yuyeObHOMy mnpeamery «Marematuka» 0a30BOro
ypOBHS ~ pa3paboTaHa Ha  OCHOBE  (heepajbHOTO  TOCYAapCTBEHHOTO
o0pa3oBaTeNBLHOTO CTaHAApTa CpemaHero oO0mero oOpa3oBaHus, C Yy4ETOM
COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABSIBISIEMBIX K MAaTeMaTHUYCCKOMY
00pa30BaHUIO, U TPAJUIIMI POCCUMCKOTO 00pa3zoBaHus. Peanuzarus mporpaMmbl
obecrevynBaeT OBIAJCHUE KIFOYEBHIMUA KOMITIETEHIIUSMH, COCTABIISIOMIMMU OCHOBY

JUISI  CaMOpa3BUTHUS W HENpPEphIBHOTO  o0Opa3oBaHMs,  IEJIOCTHOCTH
OOIIEKYIbTYpPHOTO, JIMYHOCTHOTO M TIO3HABAaTEIBHOTO PAa3BUTHUS JIUIHOCTH
00yUarImMxcs.

B paboueii mporpamme yuTeHbI HIeu U MONOxKeHUs1 «KOHIEeNnuu pa3BUTHs
MaTeMaThdeckoro oopazoBanusi B Poccuiickoit ®denepanun». B cooTBeTcTBUU C
Ha3BaHUEM KOHIIEIIMU, MaTeMaTH4ecKoe 0Opa3oBaHHE OJDKHO, B YaCTHOCTH,
MPEIOCTABIATh KAKIOMY OOYyYaromeMycsi BO3MOXHOCTh JIOCTH)KCHHS YPOBHS
MaTeMaTHYSCKUX 3HAHHMK, HEOOXOAUMOTO JJIs JaJIbHEHMIIEeH YCIEITHON KXU3HU B
oOmectBe. MIMeHHO Ha pelieHue STOM 3aJaud HarlelieHa pabodasl mporpamma
0a30BOT0 YPOBHSI.

B snoxy nudposoii Tpanchopmaniuu Beex cdep ueaoBeYECKOM AesTeTbHOCTU
HEBO3MOXHO CTaTb OOpPa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3 0a30Boi
MaTeMaTUYECKOW MOATOTOBKH. YK€ B IIKOJE MaTeMaTHKa CIY>XUT OIMOPHBIM
NpPEeAMETOM [l U3YyYEHUS CMEXKHBIX JUCHUIUIMH, @ B JKU3HHU TIOCJIE IIIKOJIBI
peanbHON HEOOXOAMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE 00pa3oBaHue, 4TO TpeOyeT
MIOJTHOIIEHHON 0a30Bo¥l  00I1e00pa30BaTeIbHON MOATOTOBKH, B TOM YHCIIE H
MaTeMaTU4ecKod. OTO O0OYCIOBJIEHO TE€M, YTO B HAIIM JHHU PACTET YHUCIO
CIEHHUAIBHOCTEM, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MAaTEMATUKH: U
B cepe PKOHOMHUKH, U B OU3HECE, U B TEXHOJOTMYECKUX OOJACTAX, U JaxXe B
rYMaHUTApHBIX cdepax. Takum o00pa3oM, Kpyr oOydaroumxcs, AJis KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBbIM MPEIMETOM, CYIIECTBEHHO PACIIUPSAETCS.

[IpakTUueckass MOJE3HOCTh MaTEMaTUKH OOyCIIOBJIEHA TeM, 4TO ¢
OpEeAMETOM  SBISIIOTCA  (PyHIaMEHTaJbHbIE  CTPYKTYpbl  HaIller0  MHpa:
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECCTBCHHBIC OTHOIICHUS OT TMPOCTEHIINX,
yCBaMBa€MbIX B HEMOCPEJACTBEHHOM OIbBIT€, 1O JOCTAaTOYHO CJIOXKHBIX,
HEOOXOMMBIX JIUTIS PAa3BUTHS HAYYHBIX U TEXHOJOTHUECKHUX HeH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHUW 3aTPYJHEHO IMOHMMAaHUE NPUHIMUIIOB YCTPOIICTBA WU
UCIIOJB30BAaHUS  COBPEMEHHOM TEXHUKH, BOCHPUSATHE W  HHTEpHpeTaus
pa3HOOOpa3HOW COIMATBHOM, SKOHOMHUYECKOH, TOJUTUYCCKON WHGOpMAIINH,
Maso3(ppekTrBHA MOBCETHEBHAS TPAKTUYECKAS AeATEIBHOCTh. Kak oMy yenoBeky
B CBOEH JKM3HU MPUXOAUTCA BBINOJHATh JOCTATOYHO CJIOKHBIE pAacu€rbl WU
COCTAaBJISITh HECJIOKHBIE AITOPUTMbI, HAXOJIUTh HYKHbIE (DOPMYJIbI U TPUMEHSTH HX,
BJIAZIETh MPAKTUYECCKUMHU MMPUEMAMUA T€OMETPUUECKUX U3MEPECHUN U MOCTPOCHUMU,
YUTaTh MH(OpPMAIMIO, MPEICTABICHHYIO B BUAY TAaOJUI, JUarpaMMm U rpauKoB,



XKUTh B YCJIOBUSAX HEONMPEICIEHHOCTH W TOHMMATh BEPOSTHOCTHBIA XapakTep

CIIy4YalHBIX COOBITHM.

OAHOBpEMEHHO C paclupeHueM cdep MNPUMEHEHUS MAaTeMaTUKU B
COBPEMEHHOM O0ITIeCTBE BCE 00Jiee BaKHBIM CTAHOBHUTCS MAaTEMATUYECKUN CTUITh
MBIIICHU S, TIPOSBIISTFOIIHNIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce
U3Y4YCHUST MATEMaTUKH B apceHanl MPUEMOB M METOJOB MBIIUICHHUS YeJIOBEKa
€CTECTBEHHBIM O00pa30M BKIIOYAIOTCA HHAYKIUS W JACAYKIHs, 0000IIeHHE U
KOHKpETH3aIis, aHalu3 W CHHTE3, KIacCHPUKAIMsI ¥ CHCTeMAaTH3allus,
abctparnpoBanne u aHanmorus. OOBEKTHI MaTeMaTUYECKUX YMO3AKITIOYCHUH,
IpaBUJia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHHW3M JIOTHYECKHX MOCTPOCHHH,
CIOCOOCTBYIOT BBIPaOOTKE yMEeHHs (OPMYINPOBATh, 0OOCHOBBIBATH U JIOKA3HIBATH
CYXKICHHS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE MbIIIeHHe. Bemymas poib
NPUHAJICKAT MaTeMaTuke B (DOPMHpPOBAHUHM aANTOPUTMUYECKOW KOMIIOHEHTHI
MBIIUICHUSS ¥ BOCIMUTAHUM YMEHUU JIEMCTBOBATh IO 3aJaHHBIM aJTOPUTMaM,
COBEpIICHCTBOBATh M3BECTHBIE U KOHCTPYMpPOBaTh HOBBIE. B mporecce perieHus
3a/1a4 — OCHOBHOM y4eOHOU JAesATEIHbHOCTA Ha YPOKAaX MaTEeMATUKU — Pa3BUBAIOTCA
TBOpUYECKAsi U IPUKJIAJHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne mareMaTtuke Ja€T BO3MOYKHOCTh Ppa3BUBaTh y OO0yYaroluxcs
TOYHYIO, pallMOHAIBHYI0 U MH()OPMATUBHYIO peyb, yMEHHE OTOMpaTh Hauboiee
MOAXO/ISIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpadUUECKUe CPEICTBA AJI BhIPAKECHUS
CYXKACHHI 1 HATJISAHOTO UX MPEICTABICHHUS.

HeoOxomuMbpiM  KOMIOHEHTOM  OOmIIeH  KyJIbTYphl B  COBPEMEHHOM
TOJNIKOBAaHWU  SBIAETCA  OOIIee 3HAKOMCTBO C  METOAAMH  TIO3HAHHSA
NEHCTBUTENFHOCTH, TPEACTABICHUE O MpeIMeTe M METOJE MaTeMaTHKH, €ro
OTJMYUSA OT METOJOB €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX
MPUMEHEHUS MAaTEMaTHUKH JIJISl PEIICHUS HAayYHBIX M MPUKIATHBIX 3amad. Takum
o0pa3oM, maTemMaTH4YecKkoe OOpa3oBaHHWE BHOCUT CBOW BKJIaJ B (opMupoBaHUE
oO11el KyIbTYphI Y€JIOBEKa.

W3ydeHne MaTreMaTWKH CIIOCOOCTBYET OCTETHYECKOMY BOCIIHTAHHUIO
YeJI0OBEKa, TTOHMMAaHWI0 KPacoThl W M3AINIECTBA MATEMATUYCCKUX PACCYKICHHM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

[IpropuTeTHEIME TENAMH OOydYeHHs] MaTeMaThke Ha 0a30BOM YpOBHE
SIBIISTFOTCS:

— (opmupoBaHUE LEHTPAIBHBIX MAaTEMAaTHMUECKUX MOHSATUN (YUCIIO, BETUYHMHA,
reoMerpuueckas  (urypa, nepeMeHHas, BEPOSITHOCTb, byHKIHUA),
00eCreunBaIOIIUX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMs 00YUaIOIINXCS;

— TMOJBEICHHE OOYyYaromMXCs Ha JOCTYIHOM [UIsl HUX YPOBHE K OCO3HaHHIO
B3aMMOCBS3M MaTeMaTUKH U OKPYKAIOIIETO MUPa, TOHUMaHNEe MaTeMaTHKN KaK
qacTh 0OIIeH KyJIbTyphl UEIOBEUECTBA,

— pa3BUTHE HUHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIIbHON AaKTUBHOCTH, WCCIEAOBATEIIbCKUX YMEHUHN, KPUTHUYHOCTH
MBIIUICHUS, UHTEpPECca K U3YUCHUIO MaTEeMaTHUKH;

— (dopmupoBanue (yHKIIMOHATFHOW MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MATEMAaTUYECKHE ACTIEKTHI B peabHBIX )KM3HEHHBIX CUTYAIUSIX U
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OpU U3YYEHUU JIPYTUX Y4E€OHBIX NPEIMETOB, MPOSIBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYIMPOBATh WX HA SI3bIKC MATEMATHKA WU CO3/1aBaTh
MaTEMaTUYECKUE MOJIENM, MPUMEHSTh OCBOCHHBIM MAaTEMaTHYECKHH ammapar
JUISL  pelieHus] TPAKTUKO-OPUEHTHUPOBAHHBIX 3a]lad, WHTEPIPETHPOBATH U
OIICHUBATH MOJIYYCHHBIC PE3YIIbTATHI.

OcHOBHBIE JIMHUU COJIEPKAHUS Kypca MaTeMaTHKU: «Uucra v BBIYUCIICHUS,
«Anrebpa» («Anredpanueckue BBIPOKECHHs», «YPaBHEHUS W HEPABEHCTBAY),
«Hauana maTemaTudeckoro anaimzay, «I eometpusi» («I'eomeTpuueckue GUrypsl u
UX CBOHCTBa», «VI3MepeHHEe T'ECOMETPUUYECKHX BEIMUYMH»), «BeposTHOCT,
CTAaTUCTUKA». JlaHHBIC IMHUM PAa3BUBAIOTCS MapalieIbHO, KaX/1asi B COOTBETCTBUU
C COOCTBEHHOM JIOTMIKOHM, OJTHAKO HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM
KOHTAaKTe€ W B3auMOJCHCTBHMU. Kpome »dToro, ux 0OBEeIUHSAET JOTHYecKas
COCTABJIAIONIAs, TPAAUIIMOHHO TPHUCYIAs MaTeMaTHKE W TMPOHHU3BIBAIOIIAS BCE
MaTeMaTU4YeCKhe Kypchl U cojaepxatenbHble JUHUH. ChopMyITUpOBaHHOE B
denepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE CPEAHETO OOIIETO
oOpa3zoBaHus TpeOOBaHUE «BIIAJICHUE METOJAMH JI0Ka3aTeNIbCTB, aJTOPUTMaMU
pereHust 3aaady; ymMeHue (GopMyIHpOBaTh OMpPENENCHUs, aKCHOMBI M TEOPEMBI,
MPUMEHSTh UX, IPOBOJAUTH JIOKA3aTEIIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 3a7aW»
OTHOCHUTCS KO BCEM KypcaM Ha ypOBHE CpefHero o0iero oopa3oBaHusl.

Paznen mporpammel HHpOpMaTHUKa OTPAXKAET:

— CYHmIHOCTh WH(MOpPMATUKM KaK HAyYHOW JWCHUIUIMHBI,  H3ydaromen
3aKOHOMEPHOCTH MPOTECKaHUS 1 BO3MOKHOCTH aBTOMaTHU3AINN
WH()OPMAITMOHHBIX TIPOIECCOB B PA3IMYHBIX CHCTEMAX;

— OCHOBHbIE  00JlacTU  NpUMEHEHUs  MHPOPMATHKH,  TPEXKAE  BCEro
uH(OpPMAIMOHHBIE TEXHOJIOTUH, YIIPABJICHUE U COITMATBHYIO CPEpY;

— MOXKIUCIUIUIMHAPHBIA ~ XapakTep HWHGOPMATHKA ©W  WHOOPMAITMOHHOU
NEeATETLHOCTH.

Kypc wundopmaTuku sBISETCS 3aBEpIIAONIAM JTAllOM HETPEPHIBHOM
MOATOTOBKM oOydJarommxcst B oOmacth uWHPOPMATHKHM ©  HWH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJOTHUW, OH ONHUpAaeTCs Ha COACp)KaHHWE Kypca
WH()OPMATUKHA YPOBHS OCHOBHOTO OOIIEro 0OOpa3oBaHUS W OIBIT MOCTOSHHOTO
IPUMEHEHUS WH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH, naéT
TEOPETUUYECKOE OCMBICIICHUE, MHTEPIPETALIMIO U 0000IIEHUE ITOrO OMBITA.

B conepxxanun paszzgena uHQpopMaTuKa BbIACISIOTCS YEThIPE TEMATUUYECKUX
nojpasjena.

[Toapaznen «lludpoBasi rpaMOTHOCTBY» OXBATHIBAET BOMPOCHI YCTPOWCTBA
KOMITBIOTEPOB W JIPYTHX DJIEMEHTOB IU(POBOTO  OKPYXKEHUS, BKIOYas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUE CPEICTB ONEPALIMOHHON CUCTEMBI, pabOTy B
cetu VIHTEpHET W WCHOJB30BAaHWE WHTEPHET-CEPBUCOB, WH(POPMAITMOHHYIO
0€30MacHOCTb.

[Toapaznen «Teoperudyeckne OCHOBBI MHGOPMATHKW» BKIIOUAET B ceOs
MOHATUUHBIA anmapar WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS WHQPOPMAIIUU,
U3MEepeHUss MHOOPMAIMOHHOTO 00BhEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOT'O MOJICIIUPOBAHUS.



[Togpaznen «AArOpUTMBI U MPOrPAMMHUPOBAHUE)» HANPABIECH HA Pa3BUTHUE
ATOPUTMHYECKOTO MBITIUICHHUS, pa3paboTKy alrOpUTMOB, (POPMUPOBAHNE HABBIKOB
peanu3anuyi TPOrpaMM Ha BBIOPAHHOM SI3bIKE TPOTPAMMHUPOBAHHS BBICOKOTO
YPOBHSI.

[Togpaznen «HbOpMAITMOHHBIE TEXHOJOTHHM» OXBATHIBAET BOMPOCHI
npuUMeHEHUsT WH(GOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTM30BAHHBIX B MPUKIATHBIX
MPOTPaMMHBIX MPOAYKTAX U UHTEPHET-CEPBUCAX, B TOM UHUCIIE IIPU PEIICHUU 3a/1a4
aHajgu3a JIaHHBIX, HCIOJIb30BaHHE 0a3 JMaHHBIX W JJICKTPOHHBIX TaOIMI[ IS
peleHus MPUKIAIHBIX 3a71a4.

OcHoBHas 1Lenb U3y4eHHs paszzesia MHpopmMaTUKka Ha 0a30BOM YpPOBHE —
oOecrieyeHue  JaJbHEUINEro  pa3BUTUA  MH(DOPMAIMOHHBIX  KOMIETEHIUH
oOy4aromierocsi, €ro TOTOBHOCTM K JKM3HM B YCJIOBUSX Pa3BUBAIOIIECTOCS
MH(pOPMAITMOHHOTO O0IIECTBAa U BO3pACTaIOIICHi KOHKYPEHIIUM Ha phIHKE Tpyaa. B
CBSI3M C 3TUM HU3yueHHE HH(DOPMATUKU JOIDKHO 00ECIIeYUTh:

— c(OpMUPOBAHHOCTH MPEACTABICHUIN 0 Posii MHHOPMATHKHU, UHPOPMAITMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

— c(hOpMUPOBAHHOCTh OCHOB JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIIIJICHUS;

— chOpMUPOBAHHOCTh YMEHUW pa3iauyaTh (QakTbl W OIEHKH, CpPaBHHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh WX CBA3b C KPUTEPUSIMHU OIICHUBAHUS U CBS3b
KPUTEPUEB C  ONPEACIEHHOM CHUCTEMOM IIEHHOCTEH, IIPOBEPATH Ha
JIOCTOBEPHOCTH M 0000111aTh HH(POpMAIIHIO;

— c(pOpMUPOBAHHOCTH MPEJCTABICHUHN O BIUSHUU HHPOPMAIIMOHHBIX TEXHOJIOTUN
Ha XKU3Hb YeJIOBEKa B 0OIIECTBE, MOHUMAHUE COIMAIBLHOTO, IKOHOMHYECKOTO,
MOJIUTUYECKOT0, KYJIbTYPHOT O, FOPUANYECKOT 0, TPUPOJHOTO, 3PTOHOMHUYECKOTO,
MEIUIIMHCKOTO W (PU3MOJOTMYECKOr0  KOHTEKCTOB  MH(GOPMAIMOHHBIX
TEXHOJIOTHI;

— TMPUHATHE MPABOBBIX M ITHYECKUX ACMEKTOB MH(POPMAIMOHHBIX TEXHOJOTHIA,
OCO3HAHHE OTBETCTBEHHOCTH JIFOJAEH, BOBJICUEHHBIX B CO3JaHUE U
UCIIOJIb30BaHUE WH(OPMAITMOHHBIX CHCTEM, paclipocTpaHeHne nHdopmaIuy;

— CO3/IaHHM€ YCJIOBHM ISl Pa3BUTHUS HABBIKOB y4eOHOM, MPOEKTHOM, HAay4YHO-
UCCJIEI0BATENLCKOM M TBOPUECKOU JIeATeIbHOCTH, MOTHBAIIMN 00YUYaIOIIUXCS K
CaMOpPa3BUTHIO.

Mecmo yuebnozo npeomema « Mamemamuxa u uHghopmamuka é yueonom
naamne

VYyeOnslii npeamer «MaremaTuka W MH()OpPMATUKa» OTHOCUTCA K
0011e00pa3oBaTeIbHOMY YU4EOHOMY ITUKITY.

O06béM 00pa3oBaTeNIbHOM MporpaMmsl cocTaBisieT 153 vaca, U3 HUX:

TeopeTnueckoe ooyyenue — 108 yacos;

camocTosTeNbHas pabota — 45 4acos.

HUroroBast arrecranmsi 1o yuyeOHoMy mipeameTy «Marematuka W
uH(pOopMaTHKa» IPOBOAUTCS B (hOpME IK3aMEHa.



VYyeOubiii peamer «Marematuka U MHGOPMATHKa» U3y4aeTcsl B TECUCHHE
NEepBOr0 Kypca M IEpBOro cemMecTtpa BToporo kypca. Ha mnepBoM Kypce
BBICTABJISIIOTCSI TEKYIIUE OIEHKAa IO WTOTaM ycIeBaeMocTu oOydaromierocs. Ha
BTOPOM KypcCe B IEPBOM CEMECTPE MPUHUMAETCS IK3aMEH, BHICTABIISIETCS UTOTOBAs
OIICHKA.

[Topsimok  TEKyIIero KOHTPOJS OmNpeAeNseTcss Y4YeOHBIM IUTAaHOM — TI0
crienranbHoCcTH 54.02.05 JKusonucs (TeaTpaibHO-IeKOpallMOHHAS KUBOIIKCH ).

dopmamMu KOHTPOJIS SIBJISTFOTCS:

— YCTHBIHM OIPOC;

— TIHUCBMEHHBIN OIPOC;

— BBINIOJIHEHUE MTPAKTUYECKUX 3aIaHUIN HA MIPAKTUYECKUX 3aHATHUAX;
— TECTUpPOBAHUE.

1. Ilnanupyembie pe3yJibTaThI
JINYHOCTHBIE pe3yJabTaThl

I'padsicoanckoe éochumanue:

— c(opMHPOBAHHOCTh TPAXKJAHCKOM MO3ULMU OO0YYaIOUIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 OOLIECTBA;

— TMPEICTaBICHUE O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYp, SBJICHUW, IPOLEAYpP TPaXAAHCKOTO OOUIeCTBa (BHIOOPHI, OIMPOCHI U
mp.);

— YMEHHE B3aHUMOJICHCTBOBATH C COLIMAIIBHBIMA MHCTUTYTaMH B COOTBETCTBUU C X
GYHKIUSAMU U Ha3HAUYCHUEM;

— OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEN, yBaXKEHHE 3aKOHA U
NPaBOMNOPSAIKA, COOJIIOJEHHE OCHOBOIOJIAralolMX HOPM HH()OPMAMOHHOTO
npaBa U UHGOPMAIMOHHON OE30MTaCHOCTH;

— TOTOBHOCTh MPOTHBOCTOSTh  HUACOJOTUHM HAKCTPEMH3MA, HALMOHAJIU3MA,
KCeHO(poOuM, AUCKPUMHUHALMU 10 COLUUAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIbHBIM IPU3HAKaM B BUPTYaJIbHOM IIPOCTPAHCTBE.

llampuomuueckoe gocnumanue:

— c(hOpMUPOBAHHOCTh POCCUUCKOMN TPAKIAHCKON UAECHTUYHOCTH;

— YBAXXEHHUE K MPOIUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTUKU;

— LIEHHOCTHBIC OTHOLICHUWE K JOCTHKEHUAM POCCUUCKUX MATEMaTUKOB W
POCCUMCKOM MAaTEMAaTUYECKOW IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JTOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHIX, cdepaXx -HKOHOMHUKH, K HUCTOPUUYECKOMY
HACIEUI0, JOCTWKEHUsIM Poccum B Hayke, HCKYCCTBE, TEXHOJOTHSIX,
NOHUMAaHUE 3HayeHuss WHOOPMATHUKMA KaK HAyKd B JKH3HU COBPEMEHHOTO
oO11ecTBa.

Jlyxoeno-upascmeennoe socnumanue:
— OCO3HAHHE AYXOBHBIX IIEHHOCTEN POCCUMCKOTO HAPOA;



c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OJTUYECKOTO TOBEJEHUS,
CBA3aHHOTO C TMPAKTUYECKHUM TMPUMEHEHHUEM JOCTIDKCHUH HayKu U
JESTEIbHOCThI0  yUEHOT0; OCO3HAHMEM JIMYHOTO BKJI3Ja B IOCTPOCHUE
YCTOMYUBOTO Oy IyIIIETO;

CIIOCOOHOCTh OIIEHWBATh CHUTYallMI0O W TIPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHEHTHUPYSICh HA MOPAThHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCTIE B
cetu MHTepHeT.

Jcmemuueckoe 60CnumaHue:
ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAas O3CTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHWM, PacCyXJEHWUW, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA;
BOCHPUUMYHUBOCTh K MATEMATHYECKUM aCEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA;
CIIOCOOHOCTh BOCIIPUHUMATH pa3JIMYHBIE BHUJIBI HUCKYCCTBA, B TOM 4YHUCIE
OCHOBaHHbBIC HA UCITOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHH.

Duzuueckoe gocnumarue:
c(hOpMHUPOBAHHOCTh YMEHUS NIPUMEHITh MaTEMaTHUECKHE 3HAHUSI B HHTEPECax
3I0pPOBOTO M OE30MaCHOT0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO (340POBOE NMUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHIA U OTIbIXA,
perynsipHasi Gpu3nyecKas akTUBHOCTD);
(u3nyecKoe COBEPIICHCTBOBAHUE, IPU 3aHITHUSIX CIIOPTUBHO-03J0POBUTENIBHOM
JeSTEIbHOCTDIO;
c(OpPMHUPOBAHHOCTH 3JOPOBOTO U O€30MacHOro oopasa KHU3HU, OTBETCTBEHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBBIO, TOM YHCJIE U 32 CUET COOIIO/IEHUS TPEOOBAHMIA
0e30macHOM AKCIUTyaTallui CPeACTB MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH.

Tpyoosoe socnumanue:
TOTOBHOCTH K TPYAY, OCO3HAHHE [ICHHOCTH TPYI0II00HS;
UHTEpeC K pa3uyHbIM chepaM MpodheCCHOHAIIBHOU JNeATeIbHOCTH, CBSI3aHHBIM
C MaTEMATUKOU U €€ MPUII0KEHUSIMU;
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIei Mpodeccuu i peann30BbIBaTh
COOCTBEHHEBIE JKU3HEHHBIE IUIaHEL;
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTHYeCKOMy OOpa3OBaHHUIO U
camM000pa30BaHuUIO HA MPOTSHKEHUU BCEH YKU3HM;
FOTOBHOCTh K aAKTUBHOMY YYacTHIO B PEIICHWHM TMPAKTUYECKUX 3a7ad
MaTeMaTH4YE€CKOW HAINPaBJICHHOCTH;
TOTOBHOCTh K AaKTHUBHOM JICSITEIHPHOCTH TEXHOJIOTHYECKOM M COIHAILHOU
HANpaBJICHHOCTH, CITOCOOHOCTh WHUILIMUPOBATH, MJIAHUPOBATH 5
CaMOCTOSITEIIHO BBINOJIHATh TAKYIO JIEATEIIbHOCTD;
uHTEepec K cdepam mOpodecCHOHATbHON JeATEeNbHOCTH, CBSI3aHHBIM C
uH(pOpMaTUKOHN, TPOrpaMMHUPOBAHUEM M WH()POPMAIIMOHHBIMU TEXHOJIOTHUSMH,
OCHOBAaHHBIMU Ha JIOCTIDKCHHUSX HWH(OOPMATUKH W HAYYHO-TEXHHUYECKOIO
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nporpecca, yMeEHUE COBEpILIaTh OCO3HAHHBIA BbIOOp Oynaymieil mpodeccuu u
peanu30BhIBATH COOCTBEHHBIC KU3HCHHBIC TITAHBI.

OKonoeuueckoe socnumatue:

— Cc(hOPMHUPOBAHHOCTh  JIKOJOTUYECKON  KYJbTYphbl, TMOHHUMAaHUE  BIIUSHUS
COLIMAJIBHO-OKOHOMHUYECKUX  MPOLECCOB HA COCTOSHUE MPUPOJHOU U
COLIMAJIbHOM CPEJIbI;

— OCO3HaHHME TJIOOAJTBLHOTO XapakTepa HKOJOTUUECKHUX IMpoOJieM U MyTed HX
pelieHus, B TOM 4YHCJI€ C Y4€TOM BO3MOXHOCTeH WHGOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

— OpHUEHTalYs Ha NPUMECHEHHE MATEMATUYECKUX 3HAHUW I PELICHUS 3a7a4 B
00J1aCTH OKPYIKAIOIIEH CPEIbl;

— IUJJAHUPOBAHHUE TIOCTYNKOB M OIEHKA HMX BO3MOXKHBIX TOCIEACTBUNA IS
OKPY>KarOLIEH CPEIBI.

Lennocmu nayuno2o no3Hamus:

— c(OpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIIECTBEHHON PAKTHKHY;

— TOHMMaHHE MAaTeMaTHYEeCKON HayKu Kak c(epbl 4eIOBEYECKON AESATENbHOCTH,
ATanoB €€ pa3BUTHUS U 3HAUUMOCTH JJI PA3BUTHS [IUBUIIU3ALINH;

— OBJIQJICHUE SA3BIKOM MaTEMATUKHU U MAaTEMaTHYECKON KyJIbTYpPOU KaK CpelICTBOM
MO3HAHUS MHPA;

— c(opMHpPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS WHPOPMATUKH, JOCTHIKEHUSM HAyYHO-TEXHHUUYECKOIO
nporpecca U OOLIECTBEHHOW MpPakTUKH, 3a CUET MOHMMAaHUSA POJIU
MH(POPMAIIMOHHBIX pecypcos, MH(pOPMaLIMOHHBIX IIPOLIECCOB 17}
MH(OPMAIMOHHBIX TEXHOJOTHUI B YCIOBUAX IIU(PPOBOM TpaHCHOPMALIUA MHOTUX
cdep KU3HU COBPEMEHHOT'O O0ILECTBA;

— TOTOBHOCTh OCYIUECTBJSITH MPOEKTHYIO M MCCIIEIOBATEIBCKYIO AESITEIbHOCTD
WHIUBUyaJIbHO U B TPYyIIIIE.

B  1mpoumecce  HOCTMXKEHHSI  JTUYHOCTHBIX  PE3yJbTaTOB  OCBOCHUSA
00yJarIMMMHUCS TIPOrpaMMBbl CPEIHET0 OOIero o0pa3oBaHUs, B TOM YHCIIC
JIATEPATYPHOTO obpa3oBaHusl, y 00yJaroImuXxcs COBEPILICHCTBYETCS
AMOIIMOHAJILHBIN HHTEJIJICKT, MPeoaararonuii copMupoBaHHOCTS:

— camope2ynuposanus, BKIIOYAONIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTH aIanTHPOBATBCI K
AYMOIMOHAIEHBIM U3MEHEHUSM U TIPOSIBIIATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

— BHYmMpeHHelu MOomueayuu, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHKCHUIO 1EIU U
yCIIeXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOJs U3 CBOUX
BO3MOKHOCTEM;

— oMnamuu, BKIIOYAIOMICH CIIOCOOHOCTh ITOHMMATh SMOIMOHAJILHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUA KOMMYHHKAIIUW, CTIOCOOHOCTh K
COYYBCTBUIO U COIEPEIKUBAHUIO;
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—  COYUANbHBIX HABLIKOS, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBaTh OTHOLIEHUS C
JIPYTUMH JIOAbMH, 3a00TUTHCSI, IPOSABIISATH HHTEPEC U pa3periath KOHQIUKTHL.

MeTanpeaMeTHbie pe3yJbTaThl
OgiageHne yHMBEPCAJIbHBIMH II03HABATEIbHBIMH J1eHCTBUSIMHU

basosuvle nocuueckue deticmeus:

— BBISIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHUYECKHUX
O00OBEKTOB, TIOHSTUH, OTHOIICHUM MEXAY NOHATHUSAMU; (OPMYIUPOBATH
OTpeNesiCHUs  TOHSATWUW;  yCTAHABIWMBAaTh  CYHIECTBEHHBIH  TMPHU3HAK
KJaccu(uKaly, OCHOBaHUSA i OO0O0OIIEHHWS U CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

— BOCTpPUHUMATH,  (OpMyIHpoBaTH M  MPeoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIC M OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIITHE; YCIOBHBIC,

— BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOPCUUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUAX; MpeIaraTh KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

— Jle7aTh BBIBOJIBI C HCIIOJB30BAaHWEM 3aKOHOB JIOTUKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

— TPOBOAWTH CAMOCTOSITEIHHO JOKA3aTebCTBA MAaTEMATHUYECKUX YTBEPXKICHUU
(IpsIMBIE ¥ OT MPOTHBHOTO ), BEICTPAWBATh APTYMEHTAIIUIO, TPUBOAUTH TPUMEPHI
¥ KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOBI;

— BBIOMpATh cr1oco0 perieHust yaeOHoM 3a1auu (CpaBHUBATh HECKOJIBLKO BAPUAHTOB
pereHusi, BbIOUpaTh HamOoJiee MOAXOASIIUNA € YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB);

— CaMOCTOSATEIBHO  (OPMYIHMpPOBATh W aKTyalW3upoBaTh  IpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBIIMBAaTh CYIISCTBCHHBIH NPH3HAK WJIM OCHOBAaHUS [JII CPaBHEHUS,
Kiaccuukanuy u 00001IeHNS;

— OIpeAeNaTh IeNd JeATeNbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS,;

— BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTHBOPEYHS B PACCMATPUBAEMBIX SBJICHHSX;

— pa3pabaThiBaTh ITUTAH PEIICHHS MPOOJEMbI ¢ YYETOM aHajan3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUAITLHBIX PECYPCOB;

— BHOCHUTbH KOPPEKTHUBBI B JIEATEIHLHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
[EJI5IM, OLIEHUBATh PUCKHU TOCIIEJCTBUN JEATEIHHOCTH;

— KOOPAMHHUPOBATH U BHITIOJHITH pa0OTY B YCIOBUSIX PEATBHOTO, BUPTYIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

— pa3BUBATh KPEATUBHOE MBITINICHUE TTPU PEIICHUHN KU3HCHHBIX MPOOIIEM.

baszosvie uccnedosamenvckue oeucmeus:
— HCMOJB30BAaTh BOMPOCHI KaK UCCJIENOBATEIbCKUM WHCTPYMEHT TO3HAHMUS;
dbopMyIupoBaTh  BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOpeune, Mpodiemy,
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YCTaHABJIMBAaTh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBAThH
CBOIO MMO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIETOBAHUE 110
YCTaHOBJICHHIO OCOOEHHOCTE MaTEMAaTUYECKOIO OOBEKTA, SIBJIEHUS, MPOLECcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;
CaMOCTOSITENIBHO (hOpMYJIMpOBaTh OOOOILIEHUS W BBIBOABI [0 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOJEHUS, HCCIENOBAaHUS, OLEHUBaTh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

IPOrHO3UPOBaTh BO3MOXKHOE pPa3BUTHE TMIpollecca, a TaKXKe BbIJABUIaTh
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX;

BJIAJ€Th HABBIKAMHM Y4€OHO-HMCCIEA0BATEIbCKOM M MPOEKTHOM NEATEeTbHOCTH,
HAaBBIKAMM  pa3pelieHus Nnpo0ieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY — TOHUCKY METOJOB pEUIEHUs MPaKTUYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

OBJIAJIETh BUAAMH JIEATEIbHOCTH IO IMIOJIYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, NpeoOpa3oBaHUI0O W NPUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsX, B TOM YUCIIE MIPHU CO3aHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;
dopMupoBaHHE  HAy4YHOTO  TUMA  MBIIUJICHUS,  BJaJ€HUE  HAyYHOU
TEPMHUHOJIOTHEN, KITIOYEBBIMH MOHITHSIMHI U METOJIaMHU;

CTaBUTb U (QOpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
TeSITEIbHOCTH 1 JKU3HEHHBIX CUTYAIIHUIX;

aHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PEILIECHUS 3a/1a4l pe3yiabTaThl, KPUTUUECKU
OLICHMBATb UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;
JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT,
OCYLLIECTBISATh 1EJICHANPABICHHBIA MOUCK MEpPeHoca CPEACTB M CHOCOOOB
JEUCTBUA B MPO(PECCUOHANBHYIO CPELyY;

NEPEeHOCUTh 3HAHUS B IMO3HABATEIbHYIO U  MPaKTUYECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEAMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBIC WJEH, MpeJUiaraTh OPUTHHAIBHBIC TMOAXOAbI W PEIICHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Paboma ¢ ungpopmayueii:
BBISIBIISATE JIepuinThl MHPOpMAIMK, JaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a/1auu;
BEIOMpATh MHGOPMAIMIO W3 WCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U WHTEPHPETUPOBATH WHMOOPMAITUIO PA3TUYHBIX BUIOB U
dbop™m mpeAcTaBICHUS;
CTPYKTYpPUPOBaTh HH(OpPMAIIMIO, MPEACTABIAThL €€ B pa3Iu4HbIX (QopMax,
WJLTIOCTPUPOBATH Tparueck;
OIICHUBATh HAIEKHOCTh HHPOPMALIUU IO CAMOCTOATENHEHO C(POPMYIHPOBAHHBIM
KPUTEPUSIM;
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BJIAJICTh HaBBIKAMHU TOJTY4YeHUs WH(POpPMAIMK W3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBISITh  TOWCK, AaHAIW3, CHUCTEMAaTHU3alHUI0 W
WHTEPIpETANUI0 HHPOPMAIIMH PA3IMYHBIX BUIOB U (HOPM MPECTABICHUS;
CO371aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTaxX ¢ yUETOM Ha3HAUYCHUS MHPOPMAIUH
U 1EJICBON ayJWTOPHH, BbIOMpas ONTUMAIbHYIO (OpMy TpEICTaBICHHUS W
BU3YaJTU3AIIHH;

OIICHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh HH(pOpPMAIUU, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-ITHYCCKHM HOPMaM;

UCIIOJIB30BATh CPEICTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHMA
B pEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a7a4 C
coOyrofieHneM TpeOOBaHUNM APrOHOMUKH, TEXHHKUA OE€30MAaCHOCTH, THUTHEHBI,
pecypcocOepeKeHrs, TPAaBOBLIX W ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e301acHOCTH;

BJIaJICTh HABBIKAMHM PACIIO3HABAHMS U 3aIIMTHI HH(POpMAITUU, HH(POPMAITMOHHOM
0€30IMaCHOCTH JINYHOCTH.

OByajieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSMU
Obwenue:
BOCIIPUHUMATh U (HOPMYJIUPOBAThH CYXICHHSI B COOTBETCTBUM C YCJIOBHUSMHU H
IEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpakKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M TTMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a]1a4yH,
KOMMEHTHPOBATH TOJTyYCHHBIA PE3yNIbTAT;
B X0Jile OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYX/IaeMOW TEMBI,
npoOemMbl, pelaeMoi 3a7aud, BBICKA3bIBATh WJEH, HAllEJICHHbIE Ha TMOUCK
pEIIeHUs; COMOCTABISATh CBOU CYKIEHUS C CYXKICHUSMU JPYTHMX YYACTHHUKOB
Irasiora, 0OHapy>KMBaTh Pa3IUIUe W CXOJCTBO MO3UIIMI; B KOPPEKTHOU dopme
(GopMyIIMPOBATh Pa3HOTIACHS, CBOM BO3PAXKCHIS,;
MPEACTABIIATh PE3yJbTAThl PEIICHUs 3aJadH, IKCIIEPUMEHTA, HCCIICIOBAHWS,
MIPOEKTA; CaMOCTOSITEIbHO BBIOMpaTh (pOpMaT BBICTYIUICHHS C YYETOM 3a7ad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPUH;
pacmo3HaBaTh HEBEpOAJbHBIE CpEJICTBA OOIICHHS, TIMOHUMAaTh 3HAYCHHE
COIMATIFHBIX 3HAKOB, PACMO3HABAThH MPEANOCHIIKA KOH(DIUKTHBIX CUTyaIlid M
YMETh CMSTYaTh KOH(DIUKTHI,
BIAJCTh  Pa3IUYHBIMH  Croco0amMu  OOIIEHWST W B3aWMOJICHCTBUS,
apTyMEHTHUPOBAHHO BECTH JTUAJIOT;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PCHHUSI.

OBiageHHne YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMU J1eiiCTBUAMH

Camoopeanuzayus:
COCTaBJIATH IUIaH, aJTOPUTM pEIIeHUs 3a/adyd, BIOUPATh CIIOCOO pEIIeHUs ¢
yu4€TOM  HMEIOUIMXCS ~ PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4E€TOM HOBOH
uHbOpMaInu.
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CamoxoHmpons:
BJIAJICTh HaBBIKAMU MTO3HABATEIIFHON pe(IIEKCUU KaK OCO3HAHHMSI COBEPIIACMBIX
JEUCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB; BIAJAECTh CIIOCOOAMU
CaMONIPOBEPKH,  CAMOKOHTPOJISL  Tpollecca ©  pesyjibTaTa  perieHus
MaTEeMaTHUYECKOM 3a1auH;
MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH DPCIICHUH 3aJadH,
BHOCHUTb KOPPEKTHBBI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAHJCHHBIX OIMMHUOOK, BBISBJICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSAM, OOBSICHSATH MPUYUHBI
JTOCTHDKCHUSI WM HE JIOCTHKEHHUS PEe3yJbTaTOB JEATEIbHOCTH, HaXOIUTh
OImMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eTEJIbHOCTD:
MOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBUAYAJILHOU
paboThl TpHM pemeHnH YYeOHBIX 3a/Jad; NPUHUMATh Iellb COBMECTHOM
NEeATEeTLHOCTH, INITAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, pacpeesaTh
BUJIbI palOT, JIOrOBapuBaThCs, OOCYXJAaTh MPOLECC U Pe3ysbTaT padoOThI;
0000111aTh MHEHUS HECKOIBKHX JTIOACH;
y4acTBOBaTh B TPYMINOBBIX (opmax paboTsl (00CyxkaeHHs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ HHBIE); BBHINOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSL C JAPYTMMHU 4JI€HAMU KOMAHJIbI; OIEHHBATH
KaueCTBO CBOETO BKJIaJ1a B OOIINHA MPOAYKT IO KPUTEPHUAM, CPOPMYITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHUS;
BBEIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBUH ¢ Y4€TOM 0OImUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WICHA KOJUICKTUBA;
OpUHUMATh  I[eId  COBMECTHOM  JESATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS MO €€ NOCTHXKEHHUIO: COCTAaBJIATh IUIaH JEWCTBUM,
pacmpeienarTh pojau ¢ Y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOU padoTHI;
OIICHMBATh KaueCTBO CBOETO BKJIAJa M KAKIOTO YUYAaCTHHKA KOMAHJIBI B OOIIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;
npeqjiaraTh HOBBIE TPOEKTHI, OIEHUBATh HJEH C TMO3WIMH HOBU3HBI,
OPUTHHAIILHOCTHU, IPAKTHUECKOH 3HAUUMOCTH;
OCYIIECTBIISATh MO3UTHBHOE CTPATETUYECKOE TIOBEICHWE B  Pa3IUYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKCHHE, OBITHh HHUITHIATUBHBIM.
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IIpeaMeTHbIE pe3y/ibTaThI
«AJredpa U HAYAJIa MATEMATHYECKOT0 AHAIN3A»

loacnumenvnas 3anucka

Pa3nen «AnreOpa v Hayana MaTeMaTUYECKOTO aHAIM3a» SIBISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPAMME CPEIHETO OOIIEeTro 00pa30BaHuUs, TOCKOJIBKY, C
OJIHOM CTOPOHBI, OH 00ECIeYnBAaEeT UHCTPYMEHTAIbHYIO 0a3y UIsl U3y4eHHUs! BCEeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroll CTOpPOHBI, (JOPMUPYET JIOTHUECKOE U
abCTpaKTHOE MBIIIEHHE 00YYaIOIUXCsl HA YPOBHE, HEOOXOANUMOM [l OCBOCHUS
y4eOHbIX KypCOB HH(OpPMATUKH, OOIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTU. B
paMKkax paszzgena «Airedpa U Hayajga MaTeMaTHYECKOTO aHaln3a» O0ydarolirecs
OBJIAJIEBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAYKH, KOTOpas (hOpMyJIUpyeT
CBOM JIOCTHKEHUSI B MaTeMaTU4YeCKOil Gopme.

Pa3nien 3akiagpiBaeT OCHOBY JUIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH,
XUMHH, OUOJIOTMH, TOHUMAaHUSI OCHOBHBIX TEHICHIIUI SKOHOMUKH U 0O1IIECTBEHHON
’KHU3HU, [103BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO MCIIOJIB30BaTh UX B IOBCEAHEBHOM XKU3HU. B ToXe Bpems
OBJIaJicHue a0CTPAaKTHBIMM W  JIOTUYECKH CTPOTMMH  MaTeMaTHYE€CKHUMHU
KOHCTPYKUHMSIMU DPa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
UCTUHHOCTh YTBEPXKJIEHUS, MCIOJb30BaTh OOOOIIEHHE UM KOHKPETHU3ALUIO,
abCTparupoBaHWE€ U aHaJIOrui, (OPMHUPYET KpPEaTUBHOE M KPUTUYECKOE
MbllieHne. B xone m3yueHus anreOpbl M Havyall MaTeMaTHYECKOrO aHaiu3a Ha
YPOBHE CpeIHEro oOmiero oopa3zoBaHUsl OOydYaroOIIUMecs MOJY4YalOT HOBBIA OIMBIT
peneHusl NPUKIAIHbIX 3a/ad, CaMOCTOSATEIBHOIO MOCTPOCHMSI MAaTeMaTHYECKUX
MOJENEN pEAIbHBIX CUTyalMd W HHTEPNPETALMU TOJYYEHHBIX PELICHHM,
3HAKOMSATCS ¢ IPUMEPAMH MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U
B MCKYCCTBE, C BBIJAIOIUMUCI MAaTEMATHYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

Pasnen anreOppl W Hayan MaTeMaTH4YecKOro aHanmuza oOJjazaer
3HAYUTEIIBHBIM BOCIMTATENIBHBIM OTEHIIMAIOM, KOTOPBIM pEaln3yeTcsl KaKk 4yepes
y4eOHbII MaTepual, ClIoCOOCTBYIOIIUN (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHMS,
TaK U 4yepe3 creuupuKy yueOHO! AesITeIbHOCTH, TPeOYIOIIeH caMOCTOSATENbHOCTH,
aKKypaTHOCTH, IIPOJOJDKUTEIBHON KOHLUEHTPAlMd BHUMAaHUSA U OTBETCTBEHHOCTH
34 MOJIy4EHHBIN pE3yJIbTarT.

B ocHoBe Meroauku oOydeHuss anreOpe M HavajlaM MaTeMaTH4YeCKOTro
aHaln3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYCHHS.

B crpykType mporpammbl mo airedpe W HayajaM aHajn3a BbLICTSIOTCA
CIENYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHUM: «YHcCiia W BBIYMCICHHS,
«DyHKIUYN 1 rpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hayana maTemarnueckoro
aHanu3a», «MHOXKeCTBa M JIOTMKa». JlaHHBIM pas3ziell sBJIAETCS UHTETPATUBHBIM,
IOCKOJIBKY OOBEAUHSIET B ceOe COAEpKAHUE HECKOJIBKMX MaTeMaTH4YEeCKUX
JUCLMIUINH: anredpa, TPUrOHOMETPHsI, MAaTEMATUUECKUI aHaJIN3, TEOPUS MHOYKECTB
u apyrue. [lo Mepe Toro kak oOywaromuecsl OBJIAAEBAlOT BCcE 0oJiee HMIMPOKUM
MaTeMaTUYeCKUM allapaToM, y HHUX TMOCJIeI0BaTeabHO (QopMupyercs u
COBEPILEHCTBYETCS YMEHUE CTPOUTh MATEMAaTHYECKYyI0 MOJENb pealbHOU
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CUTYaIlH, IPUMEHSTh 3HaHUsI, OJyYEeHHbIE B y4eOHOM Kypce «Anredpa v Havasna
MaTEMaTUYECKOTO aHAJIN3ay, I PEUICHUS CaMOCTOSATEIHLHO CHOPMYITUPOBAHHON
MaTeMaTUYECKOU 3a7a4uM, a 3aTeM UHTEPIPETUPOBATh MOJTYUYEHHbBIN PE3yJIbTaT.

ConepxaTenbHO-MeTOANYECKast TUHUS «YHuclia U BBIUKUCICHUS 3aBEpIIACT
dbopMHpOBaHNE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpennero o0riero
oOpazoBanmsi 0cob00€¢ BHHMaHUE yHeiseTcs (HOPMHUPOBAHHMIO  ITPOYHBIX
BBIYUCIIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B Cce0s HCIOJIb30BaHUE PA3TUYHBIX
dbopm 3anucu AEHCTBUTEIILHOTO YKCIIa, YMEHHUE PAllMOHAIIHO BBITIOJHSTH SUCTBUS
C HHUMH, JejaTh NPUKHUIKY, OIEHMBATh pe3ysbTaT. OOydaroniuecs MOJy4aroT
HaBBIKM MPUOIMKEHHBIX BBIYMCIICHUMN, BBIMOJHEHUS JEUCTBUM C YHCIIaMH,
3allMCaHHBIMU B CTaHAAPTHOU (pOpMe, UCTIOIH30BaHUS MATEMATUUECKUX KOHCTAHT,
OIIEHMBAHUS YUCIIOBBIX BBIPAKCHUH.

ConepxaTenbHas JUHUA «YPABHEHUSI U HEPABEHCTBA» pPEAIU3yeTCs Ha
MPOTSHKEHUU BCEro OOyYEeHHSs, TOCKOJIbKY B KaXJAOM paslielie IpOorpaMmbl
MPEIYCMOTPEHO pEIlIeHHWEe COOTBETCTBYIOMMX 3adad. OOyuaromyecs OBIaJIeBAIOT
pa3IMYHBIMM METOJAMU PEIICHUS LEJbIX, PALUOHAIBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOTAPU(PMUYECKUX W  TPUTOHOMETPUUECKUX  YPaBHEHUIA,
HEPABEHCTB U UX cucteM. [lojlydeHHbIe yMEHUS UCTI0JIb3YIOTCS IIPU UCCIIEA0BAHUN
GbyHKIMNA C TTOMOIIBIO TTPOU3BOJAHON, PEIICHUU MPUKIAIHBIX 3a/Ja4 W 3a]ad Ha
HaXxOXXJICHUE HauOOJbIIMX ¢ HAUMEHbIIWX 3HauyeHu GyHkuuu. JlanHas
colepXxaTesbHas JIMHUS BKJIIOYaeT B ce0s Takxke (POpPMHUPOBAHUE YMEHHUU
BBITIOJTHATh pacuétbl 1o (dopmynam, IpeoOpa3oBaHUs IENbIX, PalMOHAILHBIX,
UppaIlMOHATBHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHUH,
CoJIepKalllUX CTereHu U jorapudmel. brarogapss u3ydeHuto anredpanveckoro
MaTepHaa IPOUCXOIUT NaTbHEHIIIee Pa3BUTHE AITOPUTMHUIECKOTO U a0CTPAKTHOTO
MBIIJIEHUS 00yYaromuxcs, (GOPMHUPYIOTCS HABBIKK JEAYKTHUBHBIX PaCCy>KIICHUMH,
paboThl C CHUMBOJIbHBIMU (hOopMamu, TPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB. AlreOpa npeaaraeT 3ppeKTuBHbIC
WHCTPYMEHTBl I PEUIEHUA MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOYXKHOCTH KakK A3bIKa HAYKH.

ConepxarenbHo-MeToauueckas JuHUS «DyHKIUM © rpaduKu» TECHO
NepervieTaeTcs ¢ APYrUMH JIMHUSMU JAHHOM pa3fena MporpaMMbl, TTOCKOJbKY B
KaKOM-TO CMBICJIE 3aJ1a€T MOCIEI0BATEeIbHOCTh U3yUeHUs1 MaTepuana. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUH,
WX CBOMCTB ¥ TpadUKOB, UCIIOJIb30BAHNE (DYHKITUI JIsl PEIICHUS 3a]1a4 U3 APYTHX
y4eOHBIX MPEAMETOB U PEabHOM JKU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM
aHAJIM30M, TaK WC pEIICHWEM ypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OombIoe
BHUMaHHE yjAensercs (HOPMUPOBAHMIO YMEHHS  BBIpaxarh  (opmysiaMu
3aBUCHUMOCTH MEXAY pa3JIMYHBIMH BEJIMYMHAMHU, HWCCIEA0BATh IOJyYECHHBIE
byHKUIMU, CTPOUTH UX rpaduku. Marepuan coaepKaTelbHOW JIMHUKM HalEJIeH Ha
pa3BUTHE YMEHHWW W HABBIKOB, MO3BOJIIIONIMX BBIPAXATh 3aBUCHUMOCTH MEKIY
BEJIMUMHAMU B Pa3IMuyHON opMe: aHATUTHIECKOH, rpaduueckoit u cioecHou. Ero
W3YUYCHHE CIIOCOOCTBYET PA3BUTHIO aJITOPUTMHUUECKOTO MBIIIUICHUS, CHOCOOHOCTH K
0000IIEHNI0 U KOHKPETU3AIIMH, UCTI0JIb30BAHHUIO aHAJIOTHA.
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CopepxarenpHas nuHHUS «Hadama MaTeMaTHUeCKOTO aHaIM3a» IO3BOJISET
CYIIIECTBEHHO PACIIUPHUTH KPYT KaK MAaTeMAaTHUECKHX, TaK W MPHUKJIAJTHBIX 3aj]1ad,
JIOCTYITHBIX OOYYalOIUMCsI, Y KOTOPBIX TMOSBIISETCS BO3MOKHOCTh UCCIIEIOBATh U
cTpouThb rpaduku GyHKIUN, ONIPEAETIATh X HAUOOJIBIIINE U HANMEHBIITNE 3HAYCHNS,
BBIYHCIIATH TIomanu Guryp u oOBEMBI Te, HaXOJUTh CKOPOCTH W YCKOPEHUS
npoiieccoB. ConepikaTesibHasl JIMHKSI OTKPHIBAET HOBBIE BO3MOKHOCTH TTOCTPOSHUS
MaTEMaTUYECKUX MOJENIed pEaNbHBIX CHUTYallUid, HAXOXJEHUS HaWUIYUIIero
pelicHusT B TPHUKIAIHBIX, B TOM YHCJIE COIHAIBHO-DKOHOMHYECKHX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMHM MAaTE€MaTHYE€CKOTO aHaliu3a CIIOCOOCTBYET Pa3BUTHIO
a0bCTpakTHOTO,  (POPMANTBHO-IOTMYECKOIO M KPEATUBHOTO  MBIIUICHUS,
(GbOpMHPOBAHUIO YMEHHUI PACcIIO3HABAThH NPOSBIICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TEXHUKE W HUCKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOLIUNXCA pe3yibTaTax,
MOJTYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMAaTHKU KaK HAYKH, K UX aBTOPaX.

ConepxatenbHO-MEeTOAuYeCKas TMHUS « MHOXKECTBA U JIOTUKA» B OCHOBHOM
MOCBAIIEHA  JJEMEHTaAaM  TEOpPUM  MHOXKECTB. T€OpEeTHKO-MHOKECTBEHHBIC
MPEICTABIICHUS] TIPOHU3BIBAIOT BECh KypC MaTEMaTUKH M TpeajararoT Hauboliee
YHUBEPCAIBbHBIA SA3BIK, OOBEAMHSIONIMN BCE pa3fesibl MaTeMaTUKH H €€
MPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKHE TUCIUILIMHBI B €IUHOE
nesnoe. [loaToMy BaskHO AaTh BO3MOKHOCTh 00yUar0IIeMycs IOHUMAaTh TEOPETHKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJb30BaTh €ro s
BBIPKECHUSI CBOUX MBICIICH.

B paznene «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaKk)K€ OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hopMHUPOBATh HABBIKK ITOCTPOSHUS MOJICIICH PEATbHBIX CUTYAIINH, HCCIICTOBAHUS
ATUX MOJIENel C TMOMOIIBI0 ammapara ajaredpbl U MaTeMaTHYeCKOTO aHajin3a U
WHTEPIPETAINH TTOJTYICHHBIX Pe3yJIbTaTOB. Takue 3aqaHus BIUICTCHBI B KAXKIBIA U3
pa3liesIoB MPOTPaMMBbI, MOCKOJBKY BECh MaTepual IMUPOKO HUCIOJIb3YeTCs IS
peleHust TpUKIaAHbIX 3anad. [Ipu peleHun peanbHBIX MPAKTUYECKUX 3a]ad
oOyJaroruecs pa3BHUBAIOT HaAOIIOIATEIEHOCTD, yMCHHE HAXOJWTh
3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOJIB30BaTh AaHAIOTHI0, 0000maTh H
KOHKPETH3UPOBaTh TpobsieMy. JlesTenbHOCT, MO (OPMHUPOBAHHIO HABBIKOB
pEIIeHUs MPUKJIIAIHBIX 33724 OpTaHU3yeTCs B IPOIIECCE U3YUCHUS BCEX TEM pas/iena
«AnrebOpa 1 Hayalla MaTEMaTHYECKOTO aHAITN3ay.

Conep:xxanue 00y4eHHs

Yucaa v BBIYUCTCHUSA

Panmonaneupie uncna. OObIKHOBEHHBIE W JECATHYHBIE APOOHU, MPOLEHTHI,
OECKOHEYHBIE  TepHoguYeckue Apodu. ApupmMeruyeckue omepanud ¢
palMOHaIbHBIMU YUCIIaMHU, IPEOOPA30BAHUsI YUCIOBBIX BblpaxeHuil. [Ipumenenue
IpoOeil 1 NPOLEHTOB JUIsl PELICHUs MPUKIAJHBIX 337a4d U3 PA3JIMYHBIX OTpacien
3HAHUU U PEAIbHOM KU3HMU.

HenicTBuTenpHble  4YKciia. PalvoHalIbHBIE M HppalMOHAJIbHBIE YKCIIA.
Apudmernueckre omnepandd ¢ JeWCTBUTENbHBIMU yuciaamu. [Ipubnmxénnbie
BBIYMCJIEHNS, IPABUIJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHUM.
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Crenenp ¢ uensiM nokasareneMm. CraHjmapTHas ¢opma  3amucu
neicTBUTENbHOTO  uyMcha. Mcnonp3oBaHue moaxoxsmed  (opMmbl  3amucu
JNEHUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a7ad W NPEACTABICHUSA
JAHHBIX.

ApubdmeTnueckuii  KOpeHb  HaTypajdbHOM  cremeHu. JleWctBus ¢
apu(pMeTHYECKUMU KOPHSAMHU HAaTYpaJlbHOMN CTETEHHU.

CHHyC, KOCUHYC ¥ TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC,
apKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKJIECTBEHHbIE TPEOOPa30BaHUS.

[Ipeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAXKEHUM. OCHOBHbIE
TPUTOHOMETPUYECKUE POPMYJIBI.

YpaBHeHHE, KOpPEHb ypaBHEHUs. HepaBeHCTBO, pelleHHEe HEpPABEHCTBA.
Meton nHTEpBAIOB.

Pemenue 1ienpix 1 1poOHO-pAIMOHATFHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN.

[IprimMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a]1a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HAYKHU U PEATbHOU KU3HH.

DOyHKUMU U TPaGUKH

OyHkuMsA, cnocoOsl 3amanus ¢QyHkuuu. [papuk QyHkuuu. BzaumHO
oOpaTHbIe (PYHKIUU.

OO6nacth onpeaeneHus 1 MHOXKECTBO 3HaueHU (yHkuuu. Hynu yHKmm.
[TpoMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE (PYHKIINU.

Crenennas (GyHKIUS C HATYpaJIbHBIM U LIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa U rpauK KOpPHs N-0Oi CTEIICHMU.

TpuronomeTpruyeckass OKpPYKHOCTb, OIIPENEIICHUE TPUTOHOMETPUYECKUX
(GYHKIUI YHUCIOBOTO apryMEHTa.

Hauaja mareMaTH4eCcKOro aHAJIM3a

[TocnenoBarenbHOCTH, CHIO0COOBI 3aJlaHus HOCJIE0BATEIBHOCTEN.
MOHOTOHHBIE NTOCIE0BATEIBHOCTH.

Apudmernueckast 1 reomeTpuieckas nporpeccun. beckoneuno yosiBarormas
reomerpuueckas nporpeccusi. Cymma 0eCKOHEUHO yOBIBaIOLIEH reoMeTpruYecKoil
nporpeccun. DopMyiia CIOXKHBIX NMPOLEHTOB. lcmonb3oBaHWe MPOrpecCHd AJIs
pELIeHMs peajibHbIX 3a/1a4 NPUKJIAJHOrO Xapakrepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHOXXecTBaMu. Jluarpammel Oiinepa—BeHnHa.
[IpruMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmapara il ONUCAHMUS PEabHbIX
MPOLIECCOB U ABJICHUM, IIPU PELICHUH 3a/1a4 U3 JPYrUX Y4eOHbIX MPEIMETOB.

Onpenenenune, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.
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Yuciaa 1 BIYUCTCHUA

Harypanpnblie u nensle yncina. [Ipu3sHaku 1eIMMOCTH LENBIX YUCEN.
Crenensb ¢ panMoHaIbHBIM MTOKa3aTesieM. CBOMCTBA CTEIEHHU.
Jlorapugm uncna. JlecaiTHUHbIE U HaTypajIbHbIC JOTapu(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpazoBanue BeIpaKEHUH, COACPIKAIIUX JIOTapU(PMBL.

[IpeobpazoBaHue BBIpAKEHUH, COJEPIKAIIUX CTENEHU C pallMOHAJIBHBIM
MOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl IMHEMHBIX ypaBHEHHN. Pemenne npukiagHpIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucreMsl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHHWI, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTeil HAYKHU U peabHOMN KU3HU.

DOyHKUUM U TpaduKu

Oynkiusa.  [lepuomnueckue ¢GyHkuuu. [IpomMeKyTKM MOHOTOHHOCTH
¢byHkuuu. MakcuMymbl 1 MUHUMyMBbI GyHKIud. Haunbonblnee M HauMeHblee
3HauYeHUE (DYHKIIMU Ha POMEKYTKE.

Tpuronomerpuyeckue PyHKIIMU, NX CBOMCTBA U IPaPUKH.

[Toka3zaTenbHas u orapudmudeckas (yHKIHH, UX CBOMCTBA U TpadUKH.

Hcnons3zoBanne rpadukoB PYHKUUN I peIIEHUs] YPABHEHUM U JIMHEHMHBIX
CUCTEM.

Hcnonb3oBanne rpadguxkoB (GyHKIUN Ui MCCIAEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPU PEUICHUM 3a1ad U3 JPYruX YyueOHbIX
IIPEIMETOB U PEANIbHON KU3HH.

Hayana mareMaTH4ecKOro aHaIu3a

HenpepriBable QyHKIIMN. MeTOI HUHTEPBAJIOB JIJIsl pELIEHHSI HEPABEHCTB.

[IpousBonnass  ¢yukiuu. I'eomerpuueckuii W (UMYECKUN  CMBICI
IIPOU3BOTHOM.

[IpousBogubpie  saeMeHTapHBIX  GyHKIUE.  DopMynbl  HaXO0XKACHUS
MIPOM3BOJHON CyMMBI, POU3BEICHUS H YACTHOTO (DYHKIIUH.

[Ipumenenne Npon3BOAHON K MCCIETOBAHUIO (PYHKIIMM HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxienne HanOospIIero 1 HauMeHbIIEro 3HaueHus QyHKIUU Ha
OTpE3KE.

IIpuMeHeHre TPOU3BOAHOW JUIsI HAXO0XKICHHUS HAWIIY4IIEro pEIICHHS B
NPUKIAAHBIX 3a7adax, Ui OIpPEACIICHHs CKOpPOCTH IIpolecca, 3aJaHHOIO
dbopmyIion uiu rpauKoM.

ITepBooGpaznas. Tabnuia neprBooOpa3HbBIX.

WNurterpan, ero reoMeTrpuueckuil W (QuU3MYECKUid CMbICH. Bbluncienue
uHTerpana no gopmyne Hetorona—Jlenonuna.
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IIpeaMeTHbIE pe3y/ibTaThI

Yucuaa 1 BbIYUCICHHUA:
ONEepUPOBATh MOHATHUSMHU: palMOHAJbHOE M  JCWCTBUTENIBHOE  YHUCIIO,
OOBIKHOBEHHASI U JIECSITHUHAs APOOb, TPOLIECHTHI;
BBIMOJIHATE ~ apu(METHUECKHWe  ONepallud  C  pPalUOHAIBHBIMH U
JeCTBUTEIILHBIMU YHCIIAMU;
BBIMOJHATh MPHUOIMKEHHBIE BBIYMCICHUS, UCIOJB3YS IpaBUiIa OKPYIJICHUS,
JieNaTh IPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCIICHUH;
OTIEpUPOBAThH MOHATHIMH: CTETICHb C IIEJIBIM MOKa3aTelleM, CTaHaapTHas popMma
3aIliCH JIEHCTBUTEIBHOTO YUCIa, KOPEHb HATYypaIbHON CTEMEHH, UCTIOIB30BaTh
NOIXOIAIIyt0 (GopMy 3amucu JCHCTBUTENBHBIX YHCEN JJs  PEIIeHUs
MPAKTUYECKHX 3a71a4 U TPECTaBICHUS JaHHbBIX;
ONEpUPOBATh MOHATUSMU: CHUHYC, KOCUHYC U TaHTE€HC MPOHU3BOJIBHOTO YIJIa,
UCIONBb30BaTh  3alKiChb  NPOU3BOJBHOIO  yIyla  4yepe3  oOpaTHbIE
TPUTOHOMETpUUYECKUE QYHKIUY;
OIepUPOBATh MOHITUSAMU: HATYpaJIbHOE, LIEJI0E YUCIIO0, UCIIOIB30BaTh IPU3HAKU
JEIUMOCTH LEJbIX YHUCEIN, Pa3JIoKEHHWE 4YHCia Ha MPOCTble MHOXKUTENU IS
pelIeHus 3a1a4;
OTIEpUPOBATH TIOHATHEM: CTETICHb C PAIlOHATBHBIM TTOKa3aTeNIeM;
OIEpUpPOBaTh TMOHATUSAMU: JIOTapupM UHUCIa, ACCATUYHBIE M HaTypalbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA:
ONEPUPOBATh IMOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, ILEJOE,
palMOHAIBHOE, MppanvoHaIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHNUE;
BBINOJHATh MpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAXKEHUN M pellaTh
TPUTOHOMETPUYECKUE YPABHEHU;
BBINOJHATh MpeoOpa3oBaHUs IENIbIX, PALMOHAIBHBIX W HPPALUOHAIBHBIX
BBIDQXKEHUW W pelmaTb OCHOBHBIE THUIIBI LEJIBIX, pPalUOHAIBHBIX W
UppaLMOHAIbHbIX YPABHECHUN U HEPABEHCTB;
IIPUMEHSTh YPAaBHEHUS U HEPABEHCTBA JUIsl PELICHHS] MAaTEMAaTUYECKUX 3a]1a4 U
3a]a4 U3 Pa3IMYHbIX 00JacTei HAyKH U peaNbHOM KU3HH,
MOJIEJIMPOBATh PealIbHbIE CUTYaLlMU Ha SI3bIKE alIreOpbl, COCTABIISATh BbIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHMIO 33J1ayd, HMCCIEN0BATh IOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAaHUEM almapara ajreopsl;
IPUMEHSATH CBOMCTBA CTEIICHU JJISl MPEOOPA30BaHMsl BHIPAXKEHH, OTIEPUPOBATH
MOHATHSIMU: IOKA3aTENbHOE YPABHEHHUE U HEPABEHCTBO, PELIATh OCHOBHBIE TUIIBI
IIOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB;
BBITMIOJHATh ~ MPEOOpa3oBaHMsI  BBIPAKEHUH, COAEpXKAIIUX  JIOTapU(MBI,
ONEepUpPOBaTh MOHATUAMHU: JorapuMuyueckoe ypaBHEHHE W HEPaBEHCTBO,
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUIN U HEPABEHCTB;
HaXOJUTh PELICHUs IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
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OINEpUPOBATh MOHATHUSIMH: CHCTEMA JIMHECWHBIX YPaBHEHUW U €€ PEIICHUE,
WCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUW ISl PELICHUS MNPAKTUYECKUX
3a1ay;

HaXOJUTh PELICHUS NPOCTEHIINX CHUCTEM M COBOKYIIHOCTEH pPalOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

MOJICJIMPOBATH PEATbHBIC CUTYAIIMH Ha S3bIKE alITe€OpbI, COCTABIISITH BRIPAXKCHHS,
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCIOBUIO 3aJa4yd, HCCIEA0BATH
MOCTPOEHHBIE MOJIEIH C UCTIOIH30BAHUEM alllapaTta anreopsol.

DYyHKIUU U TPAPUKH:
ONEepUpOBaTh MOHATUAMHU: (DYHKIMSA, CHOCOOBI 3aAaHus (yHKLIHUH, 00JIACTh
ONpEIENEeHUs] U MHOXKECTBO 3Haue€HUU (PyHKIMH, rpaduk (QYHKIUU, B3AUMHO
oOpaTHbIe (PYHKIIUY;
ONEpPUPOBATH MOHATHAMH: YETHOCTh U HEUETHOCTh (PYHKIMH, HYJIH (YyHKLUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;
UCITIOJIb30BaTh Tpaduku HyHKIMM IS pelieHUs] ypaBHEHU;
CTPOUTh M YUTATh rpadUKU JUHEHHOW (PYHKUMHU, KBAAPATHUYHON (DYyHKLIMH,
CTENEHHOW (PYHKIMU C LIeJIBIM NTOKa3aTeeM;
UCIOJB30BaTh rpadukd  QYyHKIMH Uil UCCIENOBAaHMS  MPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a/1a4 U3 IPYTUX YUEOHbIX MPEIMETOB U peaIbHOMI
YKU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTU MEX]y BEJIMUYMHAMY;
ONEepUpOBaTh  TOHATUSAMHU:  HepuoAuyeckas  (QyHKUUS,  MPOMEKYTKHU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DKCTpeMyMma GyHKIUUA, HauOOobIlIee W
HauMeEHblllee 3HaueHUs (YHKIUU Ha MPOMEXYTKE, HCIIOJIb30BAaTh HX JJIs
UCCIeI0BaHNS (PYHKIMH, 3aJaHHOI rpaduKoM;
ONEepUpOBaTh MOHATUSIMH: TpapUKH TOKA3aTEeIbHOM, JOrapupMUYECKOd M
TPUTOHOMETPUUECKUX (DYHKIIMI, N300pakaTh UX HA KOOPJIAWHATHOM MJIOCKOCTH
Y UCIOJIb30BaTh JIsl PEILICHHs YPAaBHEHUI U HEPABEHCTB;
M300pakaTh Ha KOOPJAMHATHOM TJIOCKOCTU TpapUKUA JTUHEHHBIX ypaBHEHUH H
UCITIOJIB30BATh UX ISl PEIICHUS CUCTEMBI JIMHEWHBIX YPABHECHHIA;
UCIOJB30BaTh rpadukd  (QYyHKIMA JUIsI  WCCIENOBAaHMS  MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havana mareMaTH4ecKOro aHaju3a:
OTNEepUpOBaTh  MOHATHUSIMHU:  TOCJIEIOBATEIbHOCTh, apudMeTuueckas Hu
reOMETpPUYECKast MPOTPECCUU;
OTEepUpOBaTh  TMOHATUSMHU: OECKOHEYHO  YOBIBaIOIlas T€OMETpUYECKast
nporpeccusi, cyMmMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON MPOTPecCuu;
3aJ1aBaTh MOCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEM U MPOTPECCUIl NJisi PEIICHHUS
peanbHBIX 33/1a4 MPUKIATHOTO XapaKTepa;
ONEepUpPOBATh TOHATUSMHU: HENpepbiBHAS (DYHKIMS, MPOU3BOJHAA (DYHKIHH,
UCIIOJIb30BaTh T'E€OMETPUYECKUM M (DU3UYECKUN CMBICT MPOU3BOJIHON IS
pelieHus 3a/1ay;
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— HAaXOAWTh MPOW3BOIHBIC AIEMEHTAPHBIX (DYHKIHMHA, BBIYHCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO (PyHKITUN;

— HCHOJB30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTh U
KCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIEIOBAHUS K TOCTPOEHUIO TPAPHUKOB;

— MCIIOJIB30BAaTh IPOU3BOJHYIO JUISI HAXOXKICHUS HAWIYYIIErO pELICHUS B
MPUKIIAIHBIX, B TOM YHCJIE COLMAIBHO-IKOHOMUYECKHX, 3a/1a9aX;

— OIEepUPOBATh TOHATHUSAMH: TEpBOOOpa3Hass W  WHTErpaj, IOHUMATh
TEOMETPUUYECKUIN U (PU3NYECKUIM CMBICT HHTETPAA;

— HaxXOJIUTh MEPBOOOPa3HbIC JIEMEHTAPHBIX (YHKIUN, BBIYUCISITH UHTETPAJl MO
dbopmyne Herorona—JleiiOnuia;

— peliath MNpPUKJIAIHBIE 3aJayd, B TOM YKCJIE COLUAIBHO-3KOHOMHYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUYECKOTO aHAJIN3A.

MHo:xecTBa H JIOTHKA:
— OIEpUPOBaTh NOHATUAMU: MHOKECTBO, ONIEPAIIMH HAJlT MHOKECTBAMH;
— HCHOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN amnmapar JJisi ONMUCAHUS peabHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYyTUX YUYCOHBIX MPEIMETOB;
— ONEpUPOBATh NOHATUAMU: ONIPEIICIICHUE, TEOPEMA, CIICICTBUE, TOKA3aTEIbCTBO.

«I'eomerpus»

Tlosacnumenvhas 3anucka

Baxxnocth paznena reoMerpuu 00yCIOBJI€HA MPAKTHUYECKON 3HAYMMOCTBIO
METaNpeIMETHBIX M TPEIMETHBIX Ppe3yJbTaTOB OOYy4YeHHMs] TE€OMETpUU B
HalpaBJI€HUM  JIMYHOCTHOTO  pa3BUTUs  oOywaromuxcs,  (OpMHUpPOBaHUS
(YyHKLIHMOHAJIBHOM MaTeMaTUYECKOM T'PaMOTHOCTH, W3Y4YEHHUS JPYTUX Y4eOHBIX
JUCUUIUIMH. Pa3BuTue y o0ydarommxcs NpaBUIbHBIX MPEACTABICHUI O CYIIHOCTH
U TPOUCXOXKJECHUU TE€OMETPUUYECKUX aOCTpPaKIMil, COOTHOLIEHWU PEAIBHOr0 U
UJICAIBHOTO, XapakTepe OTPAKCHUS MATEMATUYECKOM HAyKOW SIBICHUUA W
IPOLIECCOB pEaJbHOr0 MHUpPA, MECT€ TIE€OMETPHUM B CHUCTEME HayK U pOJd
MaTE€MaTU4YeCKOro MOJEIUPOBAaHUS B HAYYHOM IIO3HAHMM W B IPAKTHKE
croco0cTByeT (POPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS 00YUAIOUINXCS, a TAKKE
KaueCTB MBIIIUICHUSI, HEOOXOAUMBIX ISl aJIallTallid B COBPEMEHHOM OOIIECTBE.

['eometpusi oOecrieyuBaeT BO3MOKHOCTb UW3Y4YEHHUS Kak JUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIUIEHHE, (POPMUPYEMOE TMPU HM3YUYCHUH OOYYarOIIMMUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH 1IETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ pEIIEHUs T'€OMETPUUYECKUX 3a7ady, YMEHHUE BBIJIBUTaThb U OINPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PEHIEHUH 3aa4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeATENbHOCTH 4enoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COUMaibHOro ObITHs, ¢dopMa
OTPaXXEHUsI OKPYXKAIOIIETO MHUpPA, YCJIOBHE YCIEIIHOIO IMO3HAHWUS M aKTUBHOIO
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npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU

oOpa3aMu 00beIUHSET pa3Hble BUAbI YIEOHOI U TPYIOBOM ACSITEIbHOCTH, SABIISETCS

OIHUM U3 Mpo(ecCHOHAbHO BaKHBIX KauecTB, MOSTOMY akTyallbHa 3ajada

dopMupoBaHus y OOyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBINUJICHHS  Kak

Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUST — CYIIECTBEHHOTO KOMIIOHEHTa B

MOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU M0 MHOTUM HaIlPaBJICHHUSM.

Lens ocBoenust pasnena «l'eomerpus» Ha 0a30BOM YpOBHE OOY4YEHHS —
o01ieo0pa3zoBaTeibHOE W OOIIEKYJBTYPHOE pa3BUTHE OOydYaloOImMXCS dYepes
obecrieueHrne BO3MOXXHOCTH MPHUOOPETEHHS] U HMCHOJIb30BAHUS CUCTEMATUYECKHX
r€OMETPUYECKHUX 3HAHUM U JEUCTBUI, CTIEHU(PUUHBIX T€OMETPHH.

[IpuopureTHbIMU 3aJayaMM OCBOEHHMsSI yuyeOHoro kypca «l'eomerpumn»
SIBIISTFOTCAL:

— (opmupoBaHue MpeACTaBICHUS O TEOMETPUN KaK YaCTH MUPOBOM KYyJIbTYpbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

— (opmupoBaHue MpeaAcTaBICHUS 0 MHOTOTPAaHHUKAX M TellaX BpallleHUs Kak O
BXHEHIINX MaTEMaTHUECKUX MOJETSIX, MO3BOJISIONINX OMUCHIBATH U M3ydYaTh
pa3HbI€ SABJICHUS OKPY>KAIOIIEro MUPA;

— (opMHpOBaHHE YMEHHUS PACHO3HABaTh Ha YepPTEkKax, MOJAEISIX U B PEabHOM
MUPE MHOTOTPAaHHUKH U TeJa BPaICHHUS;

— OBJIQJICHHE METOJAaMM peIIeHUs 3aJad Ha MOCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

— (QopmupoBaHue  yMeHHUS ~ ONEPUPOBAaTH  OCHOBHBIMH  TIOHATHUAMU O
MHOTOTpaHHHUKAX U TeJlaX BPAILICHHUS U UX OCHOBHBIMU CBOMCTBAMH;

— OBJIQJICHUE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIMOB 3a1a4, (OpPMHUPOBAHHE
YMEHUS MPOBOJIUTH HECIIOKHBIE I0KA3ATENbHBIE PACCYKIICHUS B X0JI€ PELICHUS
CTEPEOMETPUUECKHUX 33J1a4 U 33]1a4 C IPAKTUUYECKUM CO/IEpKAHUEM;

— pa3BUTHE HUHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW O0OydaroImuxcs,
[O3HABATEJIbHON AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHHUH, KPUTUYHOCTHU
MBILLUICHHUS;

— (QopmupoBanue (yHKIMOHATBFHOW TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPUU:
YMEHHE pPACIO3HABATh TMPOSBICHHUS T€OMETPUUYECKUX MOHITHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANIbHBIX )KU3HEHHBIX CUTYAIUsIX U TPU U3YUYCHUU APYTUX
y4eOHBIX TPEIMETOB, NPOSBICHUS 3aBUCHMOCTEM U 3aKOHOMEPHOCTEM,
(opMyJIMpOBATh UX Ha S3bIKE FEOMETPHUU U CO3/1aBATh T€OMETPUUECKUE MOEIIH,
OPUMEHATh OCBOCHHBIM T€OMETPUYECKHMI ammapaT AJil pEeLIeHHUs] MPaKTUKO-
OpUEHTUPOBAHHBIX 3aJlad, HMHTEPIPETUPOBATh M OLIEHWBATH IOJIYYECHHbIE
pE3yJIbTaTHI.

OTIMYUTENBHON 0COOEHHOCTBIO MPOTPAMMBI 110 TEOMETPUH SBIISETCS

BKJIFOUEHHUE B KypC CTEPEOMETPHUH B Hauaje ero U3yueHus 3aJad, peraeMbixX
Ha YPOBHE MHTYMTHUBHOTO MO3HAHMS, U ONPEACNEHHBIM 00pa30M OpraHW30BaHHAs
pabora Hax HHUMH, UYTO CHOCOOCTBYIOT  pa3BUTHIO  JIOTUYECKOIO H
IPOCTPAHCTBEHHOTO  MBINUICHUS, CTUMYJIHPYET TNPOTEKAaHHWE WHTYUTUBHBIX
IPOLIECCOB, MOTUBUPYET K JajJbHENIIEMY U3yUYECHUIO PEIMETA.
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[Ipennourenue oTAa€TCsA HATIAAHO-KOHCTPYKTUBHOMY METOY OOy4€HUs, TO
€CTh TEOPETUUYECKUE 3HAHUSI MMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuThe IPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
o0yuaromuxcst B Kypce CTepeOMETpPUM NMPOBOAMTCSA 3a CUET pELIeHHs 3ajad Ha
CO3/laHH€  IPOCTPAHCTBEHHBIX O00pa3oB M  3aJad Ha  OIEpUPOBAHHE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCS C ONOpPOM Ha
HaTJISAHOCTD, @ ONEPUPOBAHUE 0OPA30M — B YCIOBUSAX OTBJICUEHUS OT HATJISITHOCTH,
MBICJIEHHOTO U3MEHEHUS €r0 HCXOJHOTO COAEPIKAHUSL.

OCHOBHBIMM COZIEPKATEIBHBIMY JIMHUSMH pa3fena «l'eoMeTpus» sIBISIOTCS:
«MHororpanHukn», «IIpsiMble 1 TUNIOCKOCTH B POCTPAHCTBEY, « Tena BpameHus»,
«BeKTOpBI 1 KOOPAUHATHI B TPOCTPAHCTBEY.

Copep:xkanue 00y4yeHust

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS  CcTepeoMeTpur. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TOCTPOCHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsIMbIX B IPOCTPAHCTBE: NEPECEKAIOLIUECS,
napajuielibHble M CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MNpAMBIX U
MJIOCKOCTEM B NPOCTPAHCTBE: TNapajlielibHble TpsIMble B MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MAPAIIICTBHOCTh MPSMOU M TJIOCKOCTH. YTJIBI C
COHAINPaBJICHHBIMU CTOPOHAMM, YIOJ MEXAYy NPsIMBIMH B IPOCTPAHCTBE.
[TapauteTbHOCT MIIOCKOCTEN: apaJuIeIbHbIC IIJIOCKOCTH, CBOMCTBA MapajuieIbHbIX
mockocte. [Ipocreitmme npocTpaHCcTBEHHBbIE (DUTYPBI HA TIOCKOCTH: TETPAdIp,
KyO, mapasuiesienuiie]l, HIOCTPOCHUE CEUECHHUN.

[leprieHAUKYASIPHOCTH MPSMOM U TUIOCKOCTH: MEPIICHANKYISIPHBIE PSIMBIE B
MIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE W MEPNEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYJISAPHOCTH TPSIMOM M IUIOCKOCTH, TeopemMa O MpSIMOin
MEPIEHIUKYJISIPHOW TUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NpPsIMON U
IJIOCKOCTBIO,  JIBYTPAHHBIA  YroJl, JIMHEWHBIA Yrojl JABYTpaHHOTO  yrJia.
[lepneHANKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHanKyIsipHOCTh
IJIOCKOCTEH: MpU3HAK NEPHEHAUKYJIAPHOCTH JIBYX IuiockocTed. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHUKH

[ToHATHE MHOTOTPAaHHHKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHMKA, BBIITYKJIbIE
Y HEBBITYKJIBIC MHOTOIPAHHUKH, Pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronpHas
pu3Ma, TpaHU U OCHOBAHHUS MPU3MBI, IpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamrenenunen, IIPSIMOYTOJIBHBIN
napajuienenuneay ero cporcrsa. Ilupammupa: n-yrosbHas nupamuja, IpaHu U
OCHOBAHUE IUPaMU/Ibl, OOKOBAsI U MOJIHASI IOBEPXHOCTh MUPAMUJIbI, IPABUIIbHAS U
yCeU€HHass nupamMuga. OJEMEHTbl TMpU3Mbl W nupamuabl. [IpaBuibHBIE
MHOTOTPAHHHMKHU: TOHSTHE NMPABUIBHOTO MHOTOTPaHHWKA, MPAaBUJIbHAS MPHU3MaA U
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IpaBWbHAs IMpamMuzAa, NPAaBWIbHAs TPEyrojbHAas IUpPaMUAa W INPaBWIbHBIA
TeTpa’ap, KyO. IlpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIBHO TOYKH, IMPSMOM,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MUPAMHUJIAX, TApAJIEJIECUIIENAX, TPABUIIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHaiu, YTJIbL
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOMW MOBEPXHOCTH TMPSIMOM TPHU3MBIL,
IJI0ILAb OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM npu3mbl. [Imomans
OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM NHUPAMHIBI, TEOpEMa O
Iomaau yceu€HHoi nupamuapl. [lonsitue 00 o0béme. O0BEM nUpamMuIbl, TPU3MBI.

[TonoOubie Tenma B mpocTtpaHcTBE. COOTHONIIEHUS MEXAY IUIOMaAsIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEN.

Tesa BpameHus

Humuaapuyeckas IMOBEPXHOCTH, obOpazyrolue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIMHIPUYECKON TMOBEpXHOCTU. LlumuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yiomias W OChb, IUIOIIAJAh OOKOBOW M TIOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3ylonme KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepilrHa, 00pa3yromas
U OCb, TJIOII]Tb OOKOBOM 1 MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA, OCHOBAHUS U1 OOKOBAsi IOBEPXHOCT.

Cdepa u map: ueHTp, paadyc, AHMAMETp, IUIONIaAb MOBEPXHOCTH CREpHI.
B3aumnoe pacnosioxkenue cepsl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe,
TI0MAAhL ChEpHI.

N3o0pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka MUIMH/Ipa U KOHYCA.

KomOuHanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdepnl, cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIeHUs.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
NPSMOYTOJILHOTO Tapajiesnienunena u ciaeAcTBus u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BbEM mapa U miomab chepsl.

[TonoOnusie Tena B mpocTpaHcTBE. COOTHONIEHUS MEXAY ILIOMAAsIMU
MTOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEI.

Ceuenna umnuHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEUEHHS
KOHYca (MapaJijieIbHOE OCHOBAHUIO M TPOXOJISIIEE Yepe3 BEPUINHY ), CEUEHHUS 11apa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockocty U B mpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBmwiio mapamnenenunena. PemeHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIPaBUJI JEUCTBUUA C BeKTopaMmu. lIpsAmoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTojl Mexay BekropaMu. CKaJIsIpHOE NPOU3BEICHHE BEKTOPOB.
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Brruucnenue YIJI0B MCXKAY MNPAMBIMH W IIJIOCKOCTSAMMU. KOOp,ZII/IHaTHO-BCKTOPHBIﬁ
MCTO/J IIpHU PCIICHUH I'COMETPUICCKUX 3a1a4.

IIpeamMeTHBbIe pe3yabTaThl

K koHiy oOy4eHuss oOyd4aromuiics MOJYYHUT CIEAYIOIINE IpeIMETHBIC

PE3yJIbTaThI:

OTIEPUPOBATH MOHATUSAMU: TOUKA, IPSIMasi, TIIOCKOCTH;

MPUMEHSATh AKCHUOMBI CTEPEOMETPHHM U CJEACTBHS W3 HHUX TPH PEIICHUH
reOMEeTPUUYECKUX 33/1a4;

OTIepUPOBATh MOHATHIMU: MAPAIIICIBHOCTh U MEPIECHAUKYISIPHOCTD MPSIMBIX U
IIOCKOCTEH;

KJIACCU(PUIIMPOBATh B3aUMHOE pACIOJIOKEHHWE TMPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE;

OTIEpUPOBATH MOHATUSAMU: JABYTPAHHBIN YTroJl, TPaHU JABYTPAaHHOTO yIJia, pedpo
JBYTPAHHOTO yTJia, JWHEWHBIA YTroJl JABYTPAHHOTO yrja, rpaaycHas Mepa
JIBYTPAHHOTO yTJIa;

OTICpUPOBATh TOHATHUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W  HEBBITYKIIBIHA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHWKA, TPAaBUIILHBII MHOTOTPAaHHUK;
pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MMpamMujaa, TMpU3Ma,
IPSIMOYTOJIbHBIN Napaijiesienune, Kyo);

KJ1accu(UIIMPOBaTh MHOTOTPAHHUKH, BHIOMpasi OCHOBAHUS ISl KiacCUpUKAIIH
(BBIIMMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABWIbHBIE MHOTOTPAHHUKH,
MpsIMbIE U HAKJIOHHBIE MPU3MBI, TTapajUIeICIUICbl);

OTIEpUPOBATH MOHATUAMHU: CEKYIIasl INTIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB;
OOBSACHATH MPUHITUIIBI TOCTPOCHUS CEYCHH, CTIONIB3YSl METO/I CIIEIIOB;
CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB METOJIOM CJI€/IOB, BBITIOJIHSTH (BRIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTBIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY,
CHM3Y;

peliaTth 33Ja4d Ha HaX0KJIEHHE TeOMETPHUYECKHX BEIMYUH MO 0OpaslaM Win
aITOpUTMaM, TPHUMEHSSI W3BECTHHIE aHAJTUTHUYECKHE METOJbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a/ad Ha BBIYUCICHHE PACCTOSHUN MEXITY
IBYyMsl TOYKaMHU, OT TOYKHA A0 NOPSIMOM, OT TOYKH A0 IJIOCKOCTH, MEXKIY
CKPENIMUBAIOIIUMHUCS TTPSIMBIMU;

pemaTh 3a7a4yd Ha HaXOXJICHWE TeOMETPUUYCCKUX BEIMYWH MO 0OpasiaM WiH
aITOpUTMaM, TPUMEHSSI W3BECTHBIC AaHATUTHUYECKAE METOIBI TPU DPEIICHUH
CTaHJAPTHBIX MaTEeMAaTHUYECKUX 3a/Jad Ha BBIUMCICHHE YTIJIOB MEXKIY
CKPCIIMBAOIIMMHUCS TPSMBIMH, MEXAYy TMPSAMONM W TUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB;

BBIUUCIATH OOBEMBI U IUIOMIAM TOBEPXHOCTEH MHOTOIpPAaHHUKOB (MpU3Ma,
nupamMuga) C NOpUMEHEHHEeM (OPMYJ, BBIYUCIATH COOTHOIICHUS MEXIy
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX MHOTOTPAaHHUKOB;
OTNIEPUPOBATH MOHATUSIMHU: CAMMETPHS B TIPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTh
CUMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPUHN (DUTYPBHI;
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U3BJICKaTh, MPEOOpPA30BBIBATH H  HUHTEPIPETHPOBATH HWHEOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (UTYypax, MPEACTABICHHYIO Ha YEPTEKax
U PUCYHKAX;

IPUMEHSTh TeoOMeTpUuUYecKre (akThl JJIsl PEIICHUs] CTEPEOMETPUUECKUX 3aj1ad,
IPEANoJaraloMX HECKOJbKO IIaroB PEIIEHUs, €CIIM YCJIOBUS NMPUMEHEHHS
3a/1aHbl B IBHOU (hopMeE;

NPUMEHITh  MOPOCTEWINIME  MPOrPaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
MPUBOJIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE;

NPUMEHSTh TIOJYUYCHHbIC 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATH peabHBIC
CUTyallud U MPUMEHSTh HU3YyYCHHBIC TOHITUS B MPOLIECCE MOMCKA PEelICHUs
MaTeMaTU4yecku CGHOPMYIUPOBAHHONW MPOOJIEMBbl, MOJEIMPOBATH peajbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUU, HCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATUM U TEopeM, ammapara aireophl,
pelath NpPakTUYECKUE 3a7a4yM, CBSI3AHHBIE C HAXOXKIECHUEM T'€OMETPHUYECKUX
BEJINYNH,;

ONEpPUPOBaTh MOHATUSMH: I[WIMHAPUYECKAs TOBEPXHOCTh, O0Opa3yroliue
UUJMHIPUYECKON  TOBEPXHOCTH, LWJIMHIAP, KOHUYECKass TMOBEPXHOCTb,
o0pa3zyrolre KOHHYECKON MOBEPXHOCTH, KOHYC, c(hepruyeckas MoBEpXHOCTb;
pacno3HaBaTh Tejla BpalleHus (LIHJIMHIP, KOHYC, cdepa U map);

OOBACHSTH CIIOCOOBI TTOTYYEHUS TEJ BPAILIEHUS;

KJIacCU(HUIIMPOBATH B3aUMHOE PACTIONIOKEHUE C(Hephl U TIIOCKOCTH;
OTNIEPUPOBATh TMOHATUSIMU: IIAPOBOM CETMEHT, OCHOBaHUE CETMEHTa, BHICOTa
CerMeHTa, IIapoBOil CJIOW, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS,
IaPOBOM CEKTOP;

BBIYHCIIATh 00BEMBI U TIJIOIIAIU TTOBEPXHOCTEH TEJ BpallleHU s, TEOMETPUUECKUX
TeJ ¢ MPUMEHEeHUEeM (popmyr;

OTIEpUPOBAThH MOHATHUSIMH: MHOTOTPAHHUK, BIIUCAHHBIA B cepy U OMUCAHHBIM
okoJio cdepsl, chepa, BMcaHHAs B MHOTOTPAaHHUK UITU TEJIO BPAIICHMUS;
BBIYUCIISITh COOTHOIICHUS MEXAY IUIOMAIIMU TIOBEPXHOCTEH U 00BEMaMu
I10JTOOHBIX TEI;

nU300pakaTh u3y4daeMmble (QUTYpBl OT PYKM MU C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX NHCTPYMEHTOB;

BBITIOTHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TEJ BPAICHUS;

U3BJIEKATh, HMHTEPOPETUPOBATL U  MPeoOpa3oBbIBaTh HHGOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (UTYypax, MPEACTABICHHYIO Ha YEPTEkKax
U PUCYHKAX;

OTepUPOBAThH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YHUCII0, O0BSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIaJaI0T;

IPUMEHSATH IPaBUIIO MapajuieIenunesaa;
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— OIEpUPOBATH NOHATHSAMU: JIEKApPTOBBI KOOPAHMHATBHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl MEXIy
BEKTOpaMH, CKAJLIPHOE  IPOMU3BEICHHE  BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI;

— HAaXOJAWTh CYMMY BEKTOPOB U MPOU3BEACHHE BEKTOpa HAa YUCIO, YTOJl MEXIY
BEKTOpaMH, CKaJIIpHOE TMPOMU3BEICHHUE, pPacCKIaAblBaTh BEKTOP IO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM;

— 33JaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

— MPHUMEHATh TeoMeTpudeckue (akThl JJisl PEIICHUs CTEPEOMETPUUECKUX 3ajad,
NPEANOJIAraloMX HECKOJBKO IIaroB PEIIEHUs, €CIIM YCJIOBUS NPUMEHEHHS
3a/1aHbl B IBHOU (hOpME;

— pewmaTth MPOCTEHIIME T'e€OMETPUYECKHE 3a/layd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA;

— pelaTh 3a/1a4M Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHHUI U HAX0KJICHHE
reOMETPUUECKUX BEITMUMH 110 00pa3liaM WM aJropuT™MaMm, IPUMEHSS U3BECTHBIE
METO/Ibl IPU PEUIEHUH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4;

— MPUMEHSTh  MPOCTEUIIME  MPOTPaMMHBIE  CpPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

— MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HH,
pacno3HaBaTh MNPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

— MPUMEHSTH IOJYyYECHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3HPOBATH peajbHbIC
CUTyallUM W INPUMEHATh HW3YyYEHHBIE IOHATHS B NPOLECCE NOUCKA PELICHHUS
MaTeMaTHYeCKd CPOPMYJIUPOBAHHON NPOOJIEMbI, MOJEIUPOBATH peaIbHbIC
CUTyallUM Ha A3bIKE TI'E€OMETPHUH, HCCIEAOBaTh IIOCTPOECHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATHM M TEopeM, ammapara ajareopsl,
peuaTh MpakTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXICHUEM TI€OMETPUYECKHX
BEJIMYMH.

«BepOﬂTHOCTL H CTATUCTHKA)»

losacnumenvhas 3anucka

Paznen «BepossTHOCTh U CTaTUCTUKA» MpeAHa3HauyeH it GOpMUPOBAHUS Y
0o0ydJaronmxcsi CTaTUCTUYECKOM KyJIbTypbl M TOHUMAaHUS POJM  TEOPUHU
BEPOSITHOCTEM KAaK MaTEMaTHYECKOTO HMHCTPYMEHTa MJI W3Y4YEHUs CIy4ailHbIX
coObITUH, BenMYMH u mnpoueccoB. [Ipum wu3ydeHum paszzgena oboramarorcs
MPEACTaBICHUS] OOYYaIOIMUXCA O METOJaX MCCIENOBAaHUS W3MEHYMBOTO MUpA,
pa3BUBaeTCid MOHUMAHUE 3HAYUMOCTH MU OOIIHOCTHM MAaTeMaTHYEeCKUX METOOB
NO3HAHUS KaK HEOThEMJIEMOM YacTU COBPEMEHHOIO €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHUS.

CopnepxaHue pasjiesia HalpaBJIEHO Ha 3aKPEIUICHHE 3HAHWM, MOJYyYEHHBIX
IpU U3YYEHUU Kypca Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHus, U HA pPa3BUTHE
IPEICTABICHUN O CIIyYalHbIX BEIMYHHAX U B3aUMOCBSI3SIX MEXIY HUIMHU HAa BaXKHBIX
IpUMEPAX, CIOXKETBI KOTOPBIX IMOYEPIHYTHI U3 OKPY’Karollero Mmupa. B pesynbrare
y o00ydyalomuxcsi JODKHO CchOpMHUpPOBATHCA TMPEACTaBICHHE O Haubosee
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yHOTPEOUTENbHBIX M OOLIMX MATEMaTHYECKUX MOJENAX, HCIHOJIb3YEMBIX JIs
OMMCAHUS aHTPOMOMETPUUECKUX U JeMOTpaUuecKux BEIHUYWH, MOTPEITHOCTEN B
Pa3JINYHOIO

polla M3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOM pabOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUI U MPOLIECCOB B OOIIECTBE.

B cooTBeTCcTBHM € YKa3aHHBIMU LIEJSIMU B CTPYKType pasaena «BeposaTHoCTh
YU CTaTUCTHUKA» BBIJCICHBI CIEAYIOIIME OCHOBHBIE COJEPKATEIbHBIC JIMHUU:
«Cnyyalinbpie COOBITHS U BEPOSITHOCTIY, «CiTydaiiHble BETMYMHBI M 3aKOH OOJIBIINX
qUCEID).

BaxHyro wyacTe pasgena 3aHMMaeT HW3YyYECHHE TE€OMETPUYECKOTO U
OMHOMMAJIBHOTO pacipeiesieHui U 3HAKOMCTBO C UX HENPEPbIBHBIMU aHAJIOTaMU —
ITOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIPEACICHUAMM.

Conepxxanne nuHuUM «CiaydyailHble COOBITHSI W BEPOATHOCTU»  CIIY)KUT
OCHOBOW 71l (DOPMUPOBAHUS TPEACTABICHUM O PaCIpeeiCeHUH BEPOSTHOCTEH
MEX/1y 3HAUCHUSIMU CIy4YailHbIX BEJIMUMH, a TAK)KE 3Ta JIMHUS HE00X01MMa Kak 0aza
JUIT  U3Y4YEHHUs 3aKoHa OoNblIMX 4Yucel — (PYHIAMEHTAJIbHOTO 3aKOHa,
NEHCTBYIOIIETO B MpHUPOAE M OOIIECTBE M HUMEIOLIEr0 MaTeMaTHYECKYIO
dopmanuzanuio. Cam 3aKOH OONBIIMX YHCEN MpPEeIaraeTcsi B 03HaAKOMUTEIbHON
¢dbopMe ¢ MUHMMAaJIbHBIM KCIIOJIb30BAHUEM MaTEMaTHUECKOro popMain3ma.

Tembl, CBsi3aHHBIE C  HEOPEPBIBHBIMM  CIyYaMHBIMU  BEJIMYMHAMU,
AKLIEHTUPYIOT BHUMaHUE OOyYaroIMXCS Ha ONMCAHMM W HM3YyYEHUU CIIydalHBIX
SIBJIEHUI C IOMOILBIO HENpPEPBIBHBIX (QYHKIMH. OCHOBHOE BHHMaHUE YJENsIeTcs
IIOKa3aTeJIbHOMY M136HOPMAJIbHOMY PacIpeiesIeHUsIM, IIPU 3TOM IIPEAIonaraeTcs
03HAKOMMTEJILHOE N3YUEHHE MaTepuaia 0e3 10Ka3aTeabCTB IPUMEHIEMBIX (DaKTOB.

Copepxanue o0yueHust

[IpeacTtaBneHre JaHHBIX C TMOMOIIBIO Tabmui, u auarpamm. CpemnHee
apupMeTHIeCKoe, MeIWaHa, HauOoJIbllleeé W HAWMEHBIIIEEe 3HAUCHUS, pa3Max,
JTUCTIEPCHS ¥ CTAHIAPTHOE OTKJIOHEHUE YHUCTIOBBIX HAOOPOB.

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) ¥ CITyYaiiHbIe COOBITHS. DJIEMEHTAPHBIC
coObITust (Mcxonbl). BeposTHOCTh CityyallHOTO COOBITHSA. BIM30CTH 4YacTOTHI U
BEpOSTHOCTH COOBITHI. CTydaiiHbI€ OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObITUsIMU.  BeposTHOCTM  COOBITHI B OMBITAX €  PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMH.

Onepauuu HaJl COOBITUSIMU: TIEpeceueHue, 00beIUHEHUE, TPOTUBOIIOIOKHbBIC
cooniTus. Jlnarpammel Ditnepa. DopMyria cioKeHHs] BEpOSTHOCTEN.

VYcnoBHAsE BEPOSITHOCTh. Y MHOKEHUE BEpPOSATHOCTEW. JlepeBO CilyyallHOTO
skcriepumenTa. @opmyiia mojaHoN BeposiTHOCTU. He3zaBrucuMblie COOBITHS.

KomOunaropnoe npaBuiio ymHokeHus. [lepecranoBku u axropuan. Yucno
coueranuit. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii ciyualiHbIi ONBIT (UCIIBITAHKE), yCIIEX U Heynaya. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN J0 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCIIbITAHUN bepHyIuin.
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CnyuaitHas BenuuuHa. Pacrnpenenenue  BepoaTHocTen. Jlnarpamma
pacnpenenenusd. llpumepsl pacnpeneneHuii, B TOM YHUCIE, T€OMETPHUUYECKOE U
OMHOMHAJIBHOE.

UucnoBble  XapaKTEPUCTHKH  CIIyYaWHBIX BEJIMYMH: MATEMaTHYECKOE
OXUJAaHHWE, NHUCIEPCHUS W CTAaHJAPTHOE OTKIOHEHue. Ilpumepsl npuMeHeHusd
MAaTEMATUYECKOTO OXXHUIAHKS, B TOM YHUCIIE B 3aJa4ax W3 MOBCEIHEBHOW >KU3HM.
Marematnyeckoe oxujaHue OWHAPHOW CIydallHOW BEIMYMHBI. MaTeMaTmuecKoe
0KHUJJaHWE CYMMBI CITyYalHBIX BEJIMYMH. MaTeMaTUYECKOE OKUIaHUE U IUCTIEPCHUS
r€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeIeICHUA.

3akoH OOJBIIMX YHUCEI U €ro pojib B HayKe, MPUPOJAE U OOIIECTBE.
Br100opouHbIii METO] UCCEOBAHUM.

IIpumepsl HENpEepbIBHBIX CilydyalHbIX BeaW4YuH. [loHATHE O mIIOTHOCTH
pacopeneneHus. 3aaadu, TPUBOISIIME K HOPpMAJIbHOMY pactpenesieHuto. [lonstue
0 HOPMAaJIbHOM pPacIpeIeICHUH.

IIpenmeTHbIe pe3yJIbTATHI

K xoniy o0yueHusi oOydarouuiicss TOJYYHUT CIEAYIOIINE TPEIMETHBIC
pEe3yJIbTATHI:

— YHUTaTh U CTPOUTH TAOJMIIBI U TUATPAMMBI;

— OIepupoBaTh MOHATHAMU: CpelHee apudMeTHuecKoe, MeauaHa, HauboJbIlee,
HaWMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YHCIIOBBIX IAHHBIX;

— OIEepUpOBaTh TMOHATUSAMH: CIyYalHBIA DKCIEPUMEHT (OMBIT) W CIIy4ailHOe
coObITHE, DTIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIN UCXO0/) CIIy4altHOTO OIIbITa,
HaxOJUTb BEPOSITHOCTH B ONBITaX C PaBHOBO3MOXXHBIMHU CIIyYalHBIMH
COOBITUSIMU, HAXOJUThb W CPABHUBATh BEPOSITHOCTU COOBITUN B M3YUYEHHBIX
CIIy4YalHBIX AKCIIEPUMEHTAX;

— HaxoauTh U (HOPMYIHPOBATH COOBITHS: MEpeceYeHrne U 00bEAMHEHUE JaHHBIX
COOBITHM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, IOJb30BATHCS
auarpamMMmamMu Disiepa U GOPMYJION CIIOXKEHUS BEPOSTHOCTEH TMPU PEIICHUU
3ajad;

— OIepupoBaTh TMOHSATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMbBIC COOBITHS,
HaXOJUTh BEPOSITHOCTH C MOMOIIBIO MTPaBUJIa YMHOKEHUS, C IIOMOLIBIO JIEpEBA
CJIy4aiiHOTO OMbITA;

— TPUMEHSIThH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUU 3a/1ay;

— ONEepUpoBaTh NOHATHUSAMHU: HCHBITAHUE, HE3aBUCUMBIE UCIBITAHUS, CEpUs
UCIIBITAaHUM, yCIeX W HeyJada, HAXOAUTh BEPOATHOCTH COOBITHH B CEpHUH
HE3aBUCUMBIX UCIIBITAHUM JI0 IEPBOTO yCIieXa, HAXOIUTh BEPOSITHOCTU COOBITHIA
B CEpUM UCTIBITaHUN bepHyIuu;

— OIIEpUPOBATH MOHATUSIMU: CIIydailHAsA BEJIMUMHA, PACIIPECIICHUE BEPOSTHOCTEM,
ayarpamMMma pacrpeneincHus;

— CpaBHMBATH BEPOSTHOCTH 3HAYECHUM CIIyYaWHOW BEJIMYMHBI IO PACIPENECICHUIO
WJIY C TIOMOIIBIO THarpamu;
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OIICPUPOBATL IMOHATUCM MATCMATHYCCKOTO OXHAAHUSA, IMPUBOAWUTH IMIPHUMCPHI,
KaK IIPUMCHACTCA MATCMATUICCKOC OKHU/IaHNC CJ'Iy‘-I&fIHOfI BCINYMHBI HAXOAUTDH
MAaTCMAaTUICCKOC OKUIAHHUC 10 JTAHHOMY PaCIIpCACIICHULO,

HMCTDb IIPCACTABJICHHUEC O 3aKOHC OOIBIINX YHUCCII,

HMCTDb IIPCACTABJICHHUEC O HOPMAJIIbHOM pPaCIIpCACICHNN.

IIpeamerHsble pesyabTaTthl « MHpOopMaTHKa».

B mpomecce wu3yuenuss kypca uHOpMaTuku ~ 0a30BOr0  YpOBHSA

oOydJaronumMucs OyIyT TOCTUTHYTHI CJICTYIONTUE TIPEIMETHBIE PE3yJIbTaThI:

BJIAJICHUE TMPEACTABICHUSMU O poJd HMHPOPMAIMM W CBSI3aHHBIX C HEH
IPOLIECCOB B NPUPOJAE, TEXHUKE U OOUIECTBE, MOHATUAMH «UHGMOpMAIUL»,
«MH(POPMALIMOHHBI  TPOLIECC», «CUCTEMA», «KOMIIOHEHTBI  CHUCTEMBD»,
«cucTeMHbIN 3 PexT», «uH(DOPMAIIMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHU;
BJaJICHHEe MeTOoJaMH IMoucka HH(opMmanuu B ceTu VHTepHET, yMeHue
KPUTHYECKH OLICHUBATh UH(OPMAIIHIO, TOIyYSHHYIO U3 ceTH MHTepHeT;
YMEHHE XapaKTepHU30BaTh OOJIbLINE JaHHbIE, IPUBOAUTH IPUMEPHI HCTOUYHUKOB
UX MOJIyYECHUS U HalpaBJICHUS UCIOJIb30BaHUS;

NMOHMMAaHWE OCHOBHBIX NPHUHIIMIIOB YCTPOHCTBA U (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIIMM
Pa3BUTUSA KOMITBIOTEPHBIX TEXHOJOTHH;

BJa/ICHNE HAaBBIKAMH pabOThl C ONEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMHU
BUJAMH [POTPAMMHOIO OOECHeueHus: sl peuleHHs ydeOHbIX 3a4ay 10
BbIOpaHHOM cHelualIn3alny;

coOmo/ieHne TpeOOBaHUK TEXHHKM O€30MACHOCTM M TUTHEHBI IpH padoTe C
KOMITBIOTEPAMU U JPYTUMU KOMIIOHEHTaMH LIU(POBOTO OKPYKEHHUSI, TOHUMAHHE
IIPaBOBBIX OCHOB MCHOJIb30BaHMSl KOMIBIOTEPHBIX MpOrpaMM, 0a3 JaHHBIX H
MaTepHayoB, pa3MeIIEHHBIX B ceTu HTEepHET;

NOHMMAHHWE OCHOBHBIX MPUHIUIOB AMCKPETU3ALMU PA3JIMYHBIX  BHUJIOB
uHpOpMallMK, yMEHHUE OIpenesaTh HUHPOPMALMOHHBIH OOBEM TEKCTOBBIX,
rpauyecKuX 1 3BYKOBBIX JaHHBIX IPH 33JaHHbIX [TapaMeTpax JUCKPETU3ALUY;
YMEHUE CTPOUTh HEPABHOMEPHBIE KOABL, JOMYCKAaIOLIIME OJHO3HAYHOE
JIEKOIMPOBaHKE cO00IEeHn (TPeUKCHBIC KOJIBI);

BJIAJCHUE TEOPETUYECKUM  allllapaToM, IO3BOJSIOIIMM  OCYIIECTBIISThH
NPEACTABICHUE 3aJJaHHOT0 HAaTypaJdbHOTO YHUCJIA B PA3JHMYHBIX CHUCTEMax
CUMCJICHHS], BBINOJHATH MPE0Opa30BaHMUsl JOTUYECKUX BBIPAKEHHM, UCHOJIB3Y S
3aKOHBI aJIr€OphI JTOTUKY;

YMEHHE  CO3/1aBaTb  CTPYKTYPUPOBAaHHBIE  TEKCTOBBIE  JOKYMEHTBI U
JEMOHCTpAllMOHHBIE ~ MaTepUallbl €  HCIOJIb30BAHUEM  BO3MOXHOCTEH
COBPEMEHHBIX IPOIPAMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

HaJIM4ME MPEICTABICHUNA O KOMIBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM
Mupe, 00 OOImMX MpUHIUNAX Pa3pabOTKH U (HYHKIHMOHUPOBAHHS HHTEPHET-
IIPUIIOKECHUM;
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NOHMMaHKE YTpo3 HHPOPMAITMOHHON 0€30aCHOCTH, UCIIOJIb30BAHUE METOJIOB U
CPEICTB MPOTUBOACHCTBUS STUM yTpo3aM, COOJIIOJICHHE Mep Oe30MacHOCTH,
peOTBPALIAIONINX HE3aKOHHOE PacpOCTpaHEHHE MEPCOHATBHBIX TaHHBIX;
BJIaJICHUE TEOPETUUECKUM ammapaToM, TIO3BOJISIONINM OMPENCTATh KpaTdyanimmi
NyTh BO B3BEHNICHHOM rpade M KOJWYECTBO IyTEeH MEXIy BEpIIMHAMHU
OPUEHTUPOBAHHOTO AUKINYECKOTO rpada;

yMEHUE YUTATh U IOHUMATh MPOTPAMMBI, PEATU3YOIINE HECTIOKHBIE aITOPUTMBI
00pabOTKM YHCIOBBIX W TEKCTOBBIX JaHHBIX (B TOM 4YHCJIE€ MACCHBOB H
CUMBOJIBHBIX CTPOK) Ha BBIOpAHHOM JUIsl U3YUYCHHUS YHUBEPCAIBHOM SI3BIKE
nporpammupoBanus Bbeicokoro ypoBHs (Ilackams, Python, Java, C++, C#),
aHAIM3UPOBATh AJITOPUTMBI C MCIOJB30BAaHUEM TaOJMI[ TPACCHUPOBKH,
ompenensaTe 0e3 WCHOJb30BaHUs KOMIIBIOTEpPA PE3yJIbTaThl BBITIOJHECHUS
HECJIOKHBIX TPOTPaMM, BKJIIOYAIOIIMUX IUKIIbI, BETBICHUS W TOJIPOTPaAMMBI,
IIPY 33JJaHHBIX UCXOJHBIX JAHHBIX, MOJTU(PHUITUIPOBATH TOTOBBIC MPOTPAMMBI TSI
peleHusT HOBBIX 3a/iad, WCIOJIh30BaTh MX B CBOMX NPOrpaMMax B KadeCTBE
noanporpamm (mpouenyp, GyHKIHiA);

yMEHUE  peajn30BbIBaTh HAa  BBIOpAHHOM  JUISI  W3YYEHHUS  SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#)
TUTIOBBIE AJITOPUTMBI OOPaOOTKH YHCEJ, YUCIIOBBIX MOCIEIOBATEIILHOCTEH U
MAacCCHBOB: TPEJICTABJICHHE YHWCIa B BHUAEC HAOOpa MPOCTHIX COMHOXHUTEJEH,
HaXOXXJIEHUE MaKCUMAaJIbHOM (MUHUMAaIbHOM) HU(PHI HATYpaJbHOIO 4YHUCIIA,
3alMCaHHOTO B CHCTEME CUMCIIEHHS C OCHOBaHHMEM, He mpeBbimatonmm 10,
BBIYHCIICHHE 000OIEHHBIX XapaKTEPUCTHUK AIIEMEHTOB MacCHBa MJIU YHCIIOBOH
MOCIIEIOBATEIBHOCTH (CyMMBI, TPOU3BEICHUS, CPEAHETO apU(PMETHUECKOTO,
MUHUMAQJIBHOTO M MaKCHUMaJbHOTO 3JEMEHTOB, KOJMWYECTBA JJIEMEHTOB,
YAOBJIETBOPSIOLINX 33JaHHOMY YCIIOBHIO), COPTUPOBKY JIEMEHTOB MAacCHBa,
YMEHHE HCTOJIh30BaTh TaOIUYHbIE (PETISIIMOHHbIC) 0a3bl JaHHBIX, B YACTHOCTH,
COCTaBIISATh 3aMPOCHI K 6a3aM JaHHBIX (B TOM YHCIIE 3alIPOCHI C BRIYUCIISIEMBIMHU
TIOJISIMH ), BBITIOJTHATH COPTUPOBKY M TIOMCK 3alUCceil B 0a3e JaHHBIX, HAMIOJHATh
paspaboTaHHy0 0a3y JaHHBIX, YMCHHE HCIIOJIH30BaTh JIEKTPOHHBIC TaOIUIIBI
JUIS aHaju3a, MPEACTaBICHUS M O0paOOTKH NaHHBIX (BKIIIOYAs BBIYMCIICHUE
CYMMBI, CPEHETO apru(PMETHIESCKOT0, HAMOOJIBIIETO M HANMEHBIIIETO 3HAYCHHUH,
pelIeHrne ypaBHEeHU ),

YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTUYECKHUE MOJENU [IJIsl aHajau3a
00BEKTOB M MPOIECCOB: (OPMYTUPOBATH II€JIb MOCIUPOBAHUS, BBITIOIHSTH
aHaNMM3 pe3yJbTAaTOB, IOJTYYEHHBIX B XOJ€¢ MOJICITUPOBAHUsS, OIICHUBATH
COOTBETCTBUE MOJICIIU MOJACIUPYEMOMY OOBEKTY WIJIM MPOIECCy, MPEACTABIATh
pe3ynbTaThl MOACIIMPOBAHUS B HATJISITHOM BU/IE;

yMEHHE OpraHW30BBIBATH JIMYHOE HWH(OPMAIMOHHOE TPOCTPAHCTBO C
UCITOJIB30BAaHUEM  Pa3IMYHBIX  IU(POBBIX  TEXHOJIOTHH,  TOHMMaHHE
BO3MOYKHOCTEH ITU(HPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, H(PPOBBIX
o0pa3oBaTeNbHBIX CEPBUCOB, MOHMMAaHHWE BO3MOXXHOCTEH M OTpaHUYCHUIN
TEXHOJIOTMA HMCKYCCTBEHHOTO HWHTEJUICKTa B PA3IUYHBIX OOJACTAX, HAIUYUE
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OpEICTaBICHUA 00 HCNONb30BaHUM HMH(POPMAIIMOHHBIX TEXHOJOIMH B
pa3IMyYHBIX TPO(ECCHOHATBHBIX cepax.

Conep:xanue yueOHoro npeamera «Madopmarukar.

IHu¢ppoBasg rpaMOTHOCTD.

TpeOGoBanus TexHUKHM O€30MACHOCTH MW THUTHEHBI TIpu pabore ¢
KOMIBIOTEPAMH U IPYTUMU KOMIIOHEHTaMU IU(POBOTO OKPYKEHUS.

[Ipunuunel paboTel KoMmbloTepa. llepcoHanbHbI KOMIbIOTEP. BbIOOD
KOH(UTYpaIli KOMITbIOTE€pPA B 3aBUCUMOCTH OT pPeIllaeMbIX 3a/1ad.

OcHOBHBIE ~ TEHACHIIMU  PA3BUTUS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapannenbHbie BoIUMCAEHUSI. MHOTOMNpOLeCCOpHBIE CUCTEMBI. CyNEpKOMITBIOTEPHI.
MukpokoHTposuiepbl. POOOTH3MpOBaHHBIE MPOU3BOJCTBA.

[IporpammMHOe  oOecrieyeHHE  KOMIIBIOTEpOB. Buabl  mporpamMmHOro
oOecrieueHuss W WX HazHaueHHe. OCOOCHHOCTH MPOrPAMMHOTO OOeCIeUeHUs
MOOWJIHBIX ~ yCTpOHCTB. OmepanuonHas cuctema. [loHSTHE O CHCTEMHOM
aAMUHUCTPUPOBAHUM. MHCTAALMS W JEUMHCTAUSIIUSA  MPOrPAMMHOIO
o0ecrniedeHusl.

daitnoas cuctema. [louck B daiinoBoii cucreme. Opranuzaiusi XpaHEeHUs U
0o0pabOTKM JaHHBIX C HCIOJH30BAHMEM HHTEPHET-CEPBUCOB, O0OJIAYHBIX
TE€XHOJIOTUIA U MOOWJIBHBIX YCTPOUCTB.

[IpuknaaHbie KOMIOBIOTEPHBIE TPOTPAMMBI JJIsI PEIICHUS TUIIOBBIX 3aJ1a4 10
BbIOpaHHOM criennanu3anuu. CUCTeMbl aBBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUSI.

[Iporpammuoroe obecrnieyeHue. JIuuen3upoBaHue MIPOTPAMMHOTO
obecnieueHust u UdpoBbIX pecypcos. [IponpuerapHoe u cBOOOAHOE TPOTPAMMHOE
obecneuenue. Kommepueckoe 1 HEKOMMEPUYECKOE HUCTIOIB30BAHUE MPOrPAMMHOIO
obOecrieueHuss U UUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas
3aKkoHoAaTenbCcTBOM Poccuiickoin denepannu, 3a HEMPABOMEPHOE UCMOJIb30BAHUE
MPOrpaMMHOTr0 o0ecriedeHus U IU(GPOBBIX PECYPCOB.

[IprHLIMIIBI TOCTPOEHHUS U AlNIMAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerb MHTEpHET. Anpecauns B cetn MHtepHer. Cucrema
TOMEHHBIX UMEH.

Be6-caiit. Beb6-ctpanunia. B3aumopeiictBue Opayszepa ¢ BeO-cepBEpOM.
Jlunamuyeckue ctpanuibl. PazpaboTka nHTEpHET-TIpHIoxkeHu# (caiiToB). CeTeBoe
XpaHEHUE JTaHHbIX.

Bunaet  nesarensHoctu B cetn  HMutepHer. CepBucsl  MHTepHera.
["eonH(pOpMaITMOHHBIE CUCTEMBI. | €0JOKAIIMOHHBIE CEPBUCH PEATHHOTO BPEMEHU
(Hanpumep, JOKarus MOOWJIBHBIX Tele(OHOB, OIPEACIICHUE 3arpyKeHHOCTH
aBTOMAruCTpajeii), HHTEPHET-TOPTOBIIS, OpOHUPOBaHUE OMIIETOB, TOCTUHUII.

['ocymapcTBeHHBIE ANIEKTPOHHBIE CEPBUCHI U yciyrH. ColuanbHbIE CETH —
OpraHu3aiusi KOJUIEKTUBHOTO B3auMOJECUCTBUS W oOMeHa gaHHbIMH. CeTeBoi
ATUKET: MpaBWiia TMOBeleHUs B KubeprpoctpaHcTBe. [IpobiieMa MoIIMHHOCTH
nosydyeHHoi nHopManuu. OTKpbITbIE 00pa30BATENbHBIE PECYPCHI.

TexHOTeHHBIE M APKOHOMHUYECKHE YIPO3bl, CBA3aHHBIC C HMCIOJIb30BAHUEM
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJOorui. OO0I1Iue mpoOiaeMbl 3allUuThI
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uHpopMaluu 1 nHpopmManMoHHON Oe3onacHocTH. CpeacTBa 3aluuThl HH(pOpMaLUu
B KOMITbIOTE€paX, KOMITBIOTEPHBIX CETSAX M aBTOMAaTU3UPOBAHHBIX HHPOPMAITMOHHBIX
cuctemax. IIpaBoBoe  oOecrieueHue  WHPOpPMAIMOHHOW  OE30MACHOCTH.
[IpenoTBpalieHNe HECAHKIIMOHUPOBAHHOTO IOCTYIIA K TMYHOW KOH(PUACHIIUATHLHON
uHbOpMalluy, XpaHsllelWcs Ha MEPCOHATbHOM KOMIBIOTEpPE, MOOMIBHBIX
ycTpoicTBax. BpenonocHoe mporpaMMHOe 00ecIieYeHUE U CIIOCOOBI OOPHOBI C HAM.
AHTUBUpYCHBIE TporpamMmbl. OpraHuzanusi JHUYHOTO apxXuBa HH(POpPMAILIHH.
PesepBHoe kxonuposanue. I1aponpHas 3ammra apxusa.

NHdopmanimoHHble TEXHOJOTMM U TOpodeccroHanbHas JeATEIbHOCTb.
Nudopmanmonnsie pecypcebl. Lnudposas skonomuka. MHpopMaliMoHHas KyJbTypa.

Teopernueckne 0cHOBbI HHPOPMATHKH.

Nudopmanus, gaHHble W 3HAHUS. Y HUBEPCAIBHOCTh JIUCKPETHOTO
npeacraBieHuss uHbopmanuu. J[BouuHoe KoaupoBaHue. PaBHOMEpHBIE U
HepaBHOMEpHBIC KoJbl. YcimoBue ®ano. Iloaxoasl k u3MepeHHo MHGOPMAIIUH.
CymHocth 00bEMHOTO (aIpaBUTHOTO) TMOAXOJa K H3MEpeHuto uHpopmaiuu,
ompeseseHne OuTa ¢ TOYKU 3peHus anpaBUTHOTO TOIX0/1a, CBA3b MEXTY pa3MepoM
andaButa W UWHDOPMAIMOHHBIM BECOM CHMBOJIA (B TMPEANOJIOKEHUU O
PABHOBEPOSITHOCTH TIOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXKIy €IMHUIIAMH HW3MEPECHHUS
uHpopmanuu: O6ut, Oaiit, Ko6ait, Mo6aiiT, ['0aiir. CymHOCTh COJEpKATEILHOTO
(BEpOATHOCTHOI0) MOAXO0JAa K HM3MEpPEHUI0 HHGOpMAILMH, ONpeAeieHrue OuTa ¢
MO3UIIMU COJICP>KaHUS COOOIIEHUS.

Nudopmanmonnsie npouecchl. Ilepegaua wuHpopmanuu. HcTodHUK,
NPUEMHHK, KaHAJI CBSI3U, CUTHAJ, KoaupoBaHue. VMckaxeHue wHbopMauuu npu
nepenade. CKOpOCTh Mepejaun JaHHbIX 110 KaHay CBSI3U. XpaHEeHUE HH(POPMALIHUH,
00béM mamsTu. OO6pabGoTtka wuHpOpMmanuu. Buabr o0paboTku uHbOpMaIUU:
MOJIy4YeHHE HOBOTO COJIEPKaHMsl, U3MEHEHUE (POPMBI MPEACTABICHUS UHPOPMAIIUH.
[Touck wndbopmaruu. Pons uHpopManuu u HHPOPMAIMOHHBIX MPOIIECCOB B
OKpY>KarollleM MHUDE.

Cucrtembl. KOMIOHEHTBI CUCTEMBI U HUX B3aumonencTBue. Cucremsl
yIpaBiieHus. Y1paBieHrue Kak nHGOpMaIMoHHbIN mipoiiecc. OOpaTHas CB3b.

Cucrembl cuucnenus. Pa3BépHyTas 3amuch UENbIX U APOOHBIX YKCEN B
MO3UIIMOHHBIX CUCTeMax cuHcieHus. CBOWCTBA MO3WLIMOHHOM 3alHMCH YHUCTA!
KOJIMYECTBO IU(p B 3alKCH, TPU3HAK JEIUMOCTH YHCIa HA OCHOBAHUE CHUCTEMBI
CUMCJIEHUA. AJITOPUTM MEPEBOA LENOr0 Ynciaa U3 P-U4HON CHCTEMBI CUUCIICHHUS B
JECATHUUHYIO. AJTOpPUTM TMepeBoAa KOHEUHOH P-uuHON apoOM B JAECATUYHYIO.
AJNTOpUTM IepeBoAa LENOr0 YUCIA U3 AECITUIHON CUCTEMBI CUUCIIEHUS B P-nuHyt0.
JIBonuHasi, BOCbMEpUYHasi U IIECTHAAIATEPUYHAS CUCTEMbl CUUCIICHHUS], EPEBOJ
YUCeI MEXAY 3TUMH CUCTeMaMu. ApuU(METHUECKHE OMEpalud B MO3HIIMOHHBIX
CUCTEMAX CUUCIICHUS.

[IpencraBiieHUE NENBIX U BEIIECTBEHHBIX YHCEN B IAMATH KOMIIBIOTEPA.

KomupoBanune tekctoB. KoaupoBka ASCII. OnHoOGalTHBIE KOAUPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Omnpenenenne uHPOpMAIMOHHOTO
00BEMA TEKCTOBBIX COOOIICHUN.
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KomupoBanne wu3obpaxkenuit. OueHka UMHGOPMAIMOHHOTO  00bEMa
pacTpoBoro rpaduuecKoro M300paKeHUs MPU 33JaHHOM pa3perieHuu U TiyOuHe
KOJMPOBAHHUSI 1BETA.

Koaunposanue 3Byka. OueHnka nH(GOpMAIMOHHOTO 00bEMA 3BYKOBBIX TaHHBIX
IIPU 33IaHHBIX YaCTOTE NUCKPETU3ALNN U PA3PSIIHOCTH KOAUPOBAHUS.

Anrebpa moruku. BpickaszbiBanusa. Jlormdeckue omneparuu. TaOmuirbi
VCTUHHOCTH JIOTUYECKUX OINEPALUN «IU3BIOHKIUS, «KKOHBIOHKIUS, K HHBEPCUSY,
CUMIUTUKALUS», <«OKBUBAJNCHLMs». Jlormyeckue BbIpaxkeHus. BperuucieHue
JIOTUYECKOTO 3HAYEHHsI COCTABHOI'O BBICKA3bIBAHMS IPU HM3BECTHBIX 3HAYCHMSIX
BXOJSIIMX B HEro »JJIEMEHTAapHBIX BBICKA3bIBAHWM. TabNULBI HMCTUHHOCTU
JIOTUYECKUX BbIpakeHUH. Jlornueckue onepanuu 1 onepauuy HaJl MHOKECTBaAMU.

[Ipumepbl 3aKOHOB anreOpbl JIOTMKU. OKBUBAJEHTHBIE MPEOOpa30BaHUS
Joruyeckux BolpaxkeHui. Jlormueckue ¢yHkuun. IlocTpoeHne a0ruyeckoro
BBIPKEHUSI C TAaHHOMW TaOIUIEeH HICTUHHOCTH. JIornueckue a1eMeHThI KOMITBIOTEpa.
Tpurrep. Cymmatop. IlocTpoeHue cxembpl Ha JIOTHYECKMX JJEMEHTax Io
JIOTUYECKOMY BBIPOKEHHIO. 3alHUCh JIOTUYECKOIO BBIPAXKEHUS IO JIOTHYECKOU
cxeMe.

Mopnenn u monenupoanue. Llenn monenupoBanus. COOTBETCTBUE MOJEIH
MOJIETIUPYEMOMY O0BEKTY WM npoueccy. dopManu3zanus NpUKIaIHbIX 331a4.

[IpencraBieHue pe3yiabTaTOB MOJEIMPOBAHUA B BUOE, YIOOHOM mJid
BOCHPUATHS yesnoBekoM. I'paduueckoe npeacTaBieHue JaHHBIX (CXEMbl, TaOIUIbL,
rpadukn).

I'padpbr. OcHoBHBIE TIOHATHS. Buael rpados. Pemienune anropurMuuecKux
3aJlay, CBSA3aHHBIX C aHAIM30M IpadoB (IOCTPOEHUE ONTHUMAIBHOTO MYTH MEXKIY
BEepIIMHAMU Tpada, OINpeAesieHHe KOJMWYECTBAa pa3IMYHBIX MyTeHd Mexay
BEPIIMHAMHU OPUEHTHPOBAHHOTO AIUKINYECKOTO rpada).

HepeBps. bunapHoe nepeBo. JIMCKpeTHbIE UTPHI JABYX HUIPOKOB C IIOJHOMU
unpopmarueit. [loctpoenue nepeBa mepebopa BapHaHTOB, OMHCAHUE CTPATETHUU
UTPHI B TaOJIIMYHOM opMe. BBIUTpHINIHBIE CTPATETUH.

Hcnonb3oBanue rpadoB U JIepeBbEB MPU ONMUCAHUU OOBEKTOB U MPOIIECCOB
OKpY>Karollero Mupa.

AJITOPUTMBI U POrPaAaMMHPOBaHHeE.

OmpeneneHre BO3MOXHBIX PE3yJIbTaTOB PabOTHI MPOCTEHIIMX alTrOPUTMOB
YOPABJICHHUS WCIIOTHUTEISIMH M BBIYUCIHUTEIBHBIX alropuTMoB. OrmpeaeneHue
MCXOJIHBIX JAHHBIX, IPH KOTOPBIX AJITOPUTM MOXET aTh TPEOYEMBIi pe3yJIbTar.

Otambl pemieHusl 3a7ad  Ha KOMITBIOTEpE. SI3BIK  TpOrpaMMHpPOBAHHUS
(ITackans, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIUU SI3BIKA
IporpaMMHUpPOBaHMs.  THIBI  JaHHBIX:  IEJOYMCIICHHBIC,  BEIICCTBCHHBIC,
CUMBOIIbHEIC, Jornueckue. Bersienus. CoctaBHbie ycnoBus. LUK ¢ yciaoBueM.
[{ukiel o mepeMeHHOH. Mcnonap30BaHNe TaOIHIl TPACCUPOBKH.

Pa3paboTka u mporpamMMmHas peanu3anus aJIrOPUTMOB PEIICHUS THUITOBBIX
3aga4 0Oa3zoBoro ypoBHsA. [Ipumepnl 3amad: anropuTMbl 00pabOTKHM KOHEYHOM
YUCJIOBOW TIOCIIEAOBATEIbHOCTH (BBIYMCIICHHE CyMM, MPOM3BEICHUN, KOJMYECTBA
AJIEMEHTOB C 3aJJaHHBIMH CBOMCTBAMH), aJTOPUTMBI aHAjIW3a 3allCH YHUCENT B
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HNO3ULMOHHOM CUCTEME CUMCIIEHUS, AITOPUTMBI PELIEHUs 33]1a4 METOJI0OM Itepedopa
(mouck HanOOBIIETO OOIIETO ACTUTENS IBYX HATYPAIBHBIX YHCEN, IPOBEPKa YHCIIa
Ha MPOCTOTY).

OOpaboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIUM  sI3bIKa
IPOrpaMMHUPOBAHUSA 111 00PaOOTKU CUMBOJIBHBIX CTPOK.

TaOnuuHble BeIMUYMHBI (MacCHUBBI). AJTOPUTMBI pabOTHI C 3JIEMEHTAMU
MaccuBa C OJIHOKPATHBIM MPOCMOTPOM MacCHBa: CYMMHPOBAHHE 3JIEMEHTOB
MacCHBa, MOJCYET KOJIUYECTBA (CYMMBbI) 3JIEMEHTOB MAacCHUBA, YJOBJIETBOPSIOIIMX
3aIaHHOMY YCJIOBHMIO, HaXOXJCHUE HauOoJblIero (HAUMEHBIIET0) 3HAYCHUs
AJIEMEHTOB MAacCHBa, HaXO0XJAEHUE BTOPOrO MO BEJIMYMHE HAWOOJIBIIETO
(HaMMEHBIIET0) 3HAYCHUS, TMHEUHBII MOUCK 3JIEMEHTA, MePEeCTaHOBKA 3JIEMEHTOB
MaccuBa B 00paTHOM MOPSIJIKE.

CopTupoBka OJHOMEPHOro MaccuBa. IIpocTeie METOABI COPTHPOBKH
(Hampumep, METOJ My3bIpbKa, METOJ BbIOOpa, COPTHUPOBKA BCTaBKaMM).
[ToamporpaMmsl.

NudopmanuoHHbIe TEXHOJIOIMH.

TexcroBbrit mporneccop. PenaktupoBanue u dopmarupoBanue. [IpoBepka
opdorpadun u rpammatuku. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbIE
nokymeHThl. CHOCKH, oryaBiienne. OOnaunbie cepBuchl. KosiektuBHas padbora ¢
JTOKyMEHTOM. MHCTpYMEHTBI pEeLIeH3UPOBaHMs B TEKCTOBBIX Mpolieccopax. Jlenopas
nepenucka. Pedepar. IlpaBuiia 1mUTHUpOBaHUS MCTOYHUKOB U O(OpMIIEHUS
ounbnuorpaduyeckux ccouiok. OopmiieHre cucka JUTepaTypsbl.

BBoa n300pakeHHl ¢ MCIONIB30BAHUEM PA3IMYHBIX LH(PPOBBIX YCTPOUCTB
(mdpoBeIX (PoToammapaToB U MUKPOCKOTIOB, BHAECOKaMEp, CKAaHEPOB U IPYTHX
ycTporctB.). ['paduueckuit penaktop. OOpaboTka rpapuyeckux O0OBEKTOB.
PactpoBas u BekTopHas rpaduka. @opmatsl rpaduyeckux Ghansos.

OOpaboTka wu300paKeHHs] W 3ByKa C MCIOJIb30BAHUEM HWHTEPHET-
TIPUIIOKEHU .

MynbTumMeaua. KommbroTepHbie MPE3EHTAlUU. Ucnons3zoBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB I Pa3pabOTKU MpPE3eHTAlUNA MPOECKTHBIX
paboT.

[TpuHIMIIBI TOCTPOEHUS U PEIAKTUPOBAHUS TPEXMEPHBIX MO/IEIIEH.

AHanmu3 naHHbIX. OCHOBHBIE 33JlayM aHajdu3a JAHHBIX: [POTHO3UPOBAHUE,
KJIaccUpUKalus, KiacTepusalus, aHanu3 OTkiIoHeHu#. I[locrmegoBarenbHOCTD
pelIeHus 3a7a4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKA
KayecTBa JAaHHBIX, BHIOOP W/MJIM MOCTPOEHUE MOJEINH, MPeoOpa3oBaHUE AAHHBIX,
BU3YyaJIM3alUsl JAHHBIX, HHTEPIIPETAIUS PE3YJILTATOB.

AHanu3 JaHHBIX C MOMOIIBIO JEKTPOHHBIX TaOMUL. BhluncieHue cyMmbl,
cpelnHero apuMeTHuecKoro, HauOOJbIIEr0 U HAMMEHBIIIETO 3HAYSHUH IUarna3oHa.

KommnbroTepHo-MaTeMaTuueckue MOJICIIH. Drarbl KOMITbIOTEPHO-
MaTE€MaTUYeCKOro MOJICJIMPOBAHUsS: TOCTAHOBKA 3ajauM, pa3paboTKa MOJEIH,
TECTUPOBAHUE MOJENHM, KOMIIBIOTEPHBIA HSKCIEPUMEHT, aHajlu3 pe3yJbTaToB
MOJEIIUPOBAHUS.
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YuclieHHOE pellieHrne ypaBHEHUH ¢ MOMOIIbIO oAOOpa mapaMmerpa.

Tabnuunbie (pensiuoHHbIE) Oa3bl JaHHBIX. Talbnuila — mOpeacTaBiIeHUE
cBeneHuil 00 omHOTHIHBIX oObekTax. Ilose, 3ammch. Kiorou tabmuiel. Pabora ¢
roToBoi 0a30il naHHBIX. 3amojHeHue Oa3pl AaHHBIX. [loMck, copTupoBKa u
¢unbTpanus 3anuceid. 3ampockl Ha BBIOOPKY JAaHHBIX. 3alpOChl C MapaMeTpaMu.
Brruucnsiempie oss B 3ampocax.

MHuorotabnuunblie 6a3bl JaHHBIX. TUIBI CBA3EH MEXIy Tabaunamu. 3anpochl
K MHOTOTa0IMYHBIM 0a3aM JJaHHBIX.

CpencTBa UCKYCCTBEHHOTO MHTeIUIeKTa. CepBHCHl MAIIMHHOIO MEPEeBOJa U
pacro3HaBaHusi yCTHOM peun. HWpeHTuduxanus W TOUCK HU300paKEHUH,
pacno3HaBanue Juil. CamooOyuaromuecs: CucTeMbl. VICKyCCTBEHHbBIH MHTEIIJIEKT B
KOMITbIOTEPHBIX HUrpax. VMcnosb3oBaHue METOJO0B MCKYCCTBEHHOI'O MHTEIIEKTA B
oOyyaromux cucreMax. Mcrnonb3oBaHHe METO/IOB MCKYCCTBEHHOI'O MHTEIUIEKTA B
poborotexnuke. MHTepHer Bemiel. [lepcnekTuBBl pa3BUTHS KOMIBIOTEPHBIX
WHTEJJIEKTYaJIbHBIX CUCTEM.

3. YcioBus peaju3alnuu NporpaMMbl y4e0HOr0 mpeaMera

Tpebosanusn K MUHUMATTLHOMY MamepuaibHO-MeXHUUEeCKOMY
obecneuenuio.

Peanuzauus yuebHoro npeamera «MaremaTtuka U MH(OpMaTUKa» TpeOyeT
HaJIM4Msl y4eOHOro KaOMHeTa MaTeMaTUKU U UH(DOPMATHKH.

Obopyodosanue yuebHo20 kabunema:
— CTOJ | CTYJ JJIsl IPEerno/laBaTels;
— CTOJIBbI U CTYJIbSI JIJIs1 OOyYaronmxcs;
— yYEeHHUYECKas JOCKa;
— Ppa3zaTOYHbIM MaTEpHal.

Texnuueckue cpedcmea oOyueHUs:
— KOMIIBIOTEpHAs TEXHUKa JUIsi OOYydYaloIMXCA C HaJIMYUEeM JIUIEH3MOHHOTO
IPOTrPaMMHOTO 00eCIIeUeHUS;
— cepBep;
— OJIOK ITUTaHHS;
— MYJBTUMEIUNHBIN ITPOEKTOP;
— TPOEKIMOHHBIN SKpaH; MPUHTED;
— HCTOYHHUK OecriepeOOMHOT0 MUTaHUS;
— KOJIOHKH;
— CKaHep.

Hnghopmayuonnoe ovecneuenue 0oyuenusn
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8.

9.

OCHOBHBIE HCTOYHUKH

s npenodasameneti u 00yyaOwuxca:

. Anrebpa m Hauajma Maremarmueckoro anammsa. 10-11 kmaccel. ba3oBwii u

yrayOnéunbiii ypoBuu: Yuebuuk / HI.A. Amumon, FO.M. Komsrun, M.B.
TkauéBa [u ap.]. — Mocksa: [Ipocsemenue, 2024. — 464 c.

bocosa JIL.JI. Uudpopmaruka. 10 kmacc. ba3oBeiii ypoBenb: YueOnuk / JILJL.
bocoga, A.}O. bocosa — Mocksa: [Ipocsenienue, 2024, — 288 c.

. bocosa, JIJI. Undopmatuka. 11 kiacc. bazoBbiii ypoBeHs: YueObnuk / JIJL

bocoga, A.}JO. bocoBa — Mockaa: [Ipocsenienue, 2024. — 256 c.

. I'eometpus. 10-11 knaccel. ba3oBsliii n yriy0néuusiid ypouu: Yueouuk / JI.C.

AranacsH, B.®. byrty3os, C.b. Kagomues [u 1p.]. — Mocksa: [Ipocsenienue,
2024. - 289 c.

I[OHOJIHI/ITC.]IBHLIG HCTOYHHUKMU:

s npenooasameneti:

. Aonynmuna K.P. Maremaruka: yueOnuk qis CIIO / K.P. A6nynnuna, P.I.

MyxametnunoBa. — CapatoB: [IpodobpazoBanue, 2021. — 288 c.

I'opensckasa JI.B. HauepratensHas reomerpusi: yueoHoe nocodue g CIIO /
JLB. Topensckas, A.B. Kocrprokos, C.M. IlaBnoB. — Caparos:
[IpodoOpazosanue, 2020. — 122 c.

. H3to0b6a T.C. Marematuka. IIpaktukym: yueoHoe mocobue / T.C. J[3r00a. —

Mocksa: Pycaiinc, 2025. — 202 c.
Koposnes B.T. Marematuka jisi HEMaTeMaTHUUYECKHX CIEIUATBHOCTENH U
Harnpasienuii: yueonuk / B.T. Kopones. — Mocksa: KuoPyc, 2024. — 220 c.

. Cuxopckas ['.A. Anrebpa u Teopusi umcen: yueOHoe mnocobue mnsa CIIO/

Cuxopckas I'.A. — Caparos: [Ipodobpazosanue, 2020. — 303 c.

Cenosa H.A. Jluckpernas marematuka: yaeonuk ais CI10/ Cenosa H.A., Cenos
B.A. — Capatos: [IpodobpazoBanue, 2020. — 329 c.

XKunko E.I1. Undopmartuka. Yacts 1: yuedHoe nocodue nist CI1O / E.I1. Kunko,
JL.H. TutoBa, 2.1. IsmunoBa. — CapatoB, Mocksa: [IpodobpazoBanue, At [1u
Ap Menua, 2020. — 182 c.

HNndopmartuka: yuebnoe nocooue nist CI1O / cocraButenu C.A. Pribanka, ['.A.
[IxaToBa. — Capatos: [Ipodobpazosanue, 2021. — 171 c.

JIutBunckas O.C. OcHOBHI TeopuH nepeaadn HHGOpMaInK: yueOHoe mocoone /
O.C. JlutBunckas. — Mocksa: KuoPyc, 2024. — 194 c.

10.Yrpunosuu H.J[. Mudpopmaruka: yueOnuk / H.J[. YrpunoBuu. — Mockaa:

KuoPyc, 2025. - 377 c.

11.Yrpunosuu H.J[. Wndopmaruka. Ilpaktukym: ydebHoe mocooue / H.JI.

Yrpunosuu. — Mocksa: KnoPyc, 2025. — 264 c.
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12.®unmumonoBa E.B. Mudopmarrika u uHOOpMalMOHHBIE TEXHOJOTHU B
npodeccuoHanbHoOi AestensHocTU: yueOHuk / E.B. ®unumonoBa. — Mockaa:
KnoPyc, 2023. - 213 c.

13.®unumonosa E.B. Mndpopmatuka: yueOnuk / E.B. ®unumonosa, A.C. Llly6un,
JI.E. KykeBuu-Croma. — Mocksa: KnoPyc, 2025. — 418 c.

s obyuarowuxcs:

1. bammakoB M.M. Matematuka: yueouuk / M.W. bammakos. — Mocksa: KnoPyc,
2026.—-3% c.

2. bammvakoB M.W. Maremaruka. [Ipaktukym: ydeOHO-TIpakTHYECKOe Tocodue /
M.U. bammakos, C.b. OuTnHa. — Mocksa: KuoPyc, 2024. — 294 c.

3. Byteipun B.M. CripaBouHMK 1O BBICIIEH MaTeMaTHke: yueOHoe nocobue / B.U.
Byteipun. — Mocksa: Pycaiinc, 2024. — 193 c.

4. Cenpix N.1O. Marematuka: yueoHoe nmocodue / M.JO. Cenpix, A.1O. IlleBenes,
C.4. Kpupomnanos. — Mocksa: KnoPyc, 2021. - 719 c.

5. bammaxosa E.. UndopmaTuka u nadopmarimoHHbie TEXHOJIOTUU. TeXHOIOTHs
pabotel B MS WORD 2016: yuebHnoe nocobue / E.W. bammakoBa. — Mocksa: At
ITu Ap Meauma, 2020. — 90 c.

6. bammakoBa E.U. Mndpopmatuka m UHPOPMALMOHHBIE TEXHOJOTHUHU. Y MHBIN
Excel 2016: oubnuoreka ¢yHkumit: yuedbnoe nocobue / E.W. bammakoBa. —
Mocksa: Au 11lu Ap Menua, 2020. — 109 c.

7. HemunoB JIL.LH. OcnHoBel undopmatuku: yueOnuk / JL.LH. [Jemumon, O.B.
Konosanosa, FO.A. Koctukos, B.b. TepnosckoB. — Mocksa: KuoPyc, 2024. —
391 c.

8. JlaxoBuu B.®. OcnoBbl uHpopmaTtuku: ydeOnuk / B.D. Jlaxosuu, B.A.
Monoauos, H.b. PeokukoBa. — MockBa: KnoPyc, 2023. — 347 c.

9. Muxropoackas U.A. UudopmaTtuka: TexHosorus co3aanus 1 mpeodpa3oBaHus
uH(OpPMAITMOHHBIX 00BeKkTOB. I[IpakTukym: yueOHoe mocobue / W.A.
Muwuxropojckas. — Mocksa: Pycaiinc, 2024. — 146 c.

10.ITpoxopckuii I'.B. Undopmaruka: Yuyedbnoe nocodue / I'.B. Ilpoxopckuii —
Mocksa: KnoPyc, 2025. — 240 c.

11.IIpoxopckuit I'.B. Nudopmartuka. Ilpaktukym: ydeOHoe mocobue / I'.B.
[Tpoxopckuii. — Mocksa: KnoPyc, 2025. — 262 c.
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Paznen 1. AnreOpa u Haya1a MaTeMaTH4Y€CKOI0 AHAJIU3A 40
Tema 1.1. MHOXeECTBa pallMOHAIBHBIX U IEHCTBUTENIBHBIX YHCEIL. 6
Jlekuust « MHOKECTBO, ONEpaIlMK HaJl MHOKeCTBaMU. [[narpaMmmsl Ditnepa-
1 | Benna. PamumonanbHbie uncna. OOBIKHOBEHHBIE WM JECATHYHBIC IPOOH, 1 1
MIPOIICHTHI, OECKOHEYHBIC TEPUOTNICCKUE APOOHY.
KoMOuHMpOoBaHHBIN YPOK « ApUPMETHIESCKHIE ONIEPALNH C PAIlMOHATEHBIMH
5 | HmcTaMy, npeoOpa30BaHMs YUCIOBBIX BhIpakeHHH. [I[pumMenenune npobeit u 1 1
MPOLICHTOB JJIs pElIeHUs MPUKIAIHBIX 3a/Ja4 W3 PA3IUYHBIX OTpaciei
3HAHUM U pEATTbHOM KU3HM.
KomOunupoBansbiii ypok «JlefictBuTenbHble uucia. PanuoHambHBIE |
3 HppanroHabHbIE Yuciaa. ApupMETHIECKHUE OTIEPAIlUU C ACHCTBUTEILHBIMHU 1 1
grcnamu. [IpubnmkEHHBIC BEIYMCICHHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKA 1
OIIEHKA Pe3yJIbTaTa BbIYUCICHHIN
KomOunupoBaHHbIiI YPOK «ToxnecrBa u TOXIECTBEHHBIE
4 npeoOpa3zoBanus. YpaBHEHUE, KOPEHb ypaBHeHUs. HepaBeHCTBO, peneHne 1 1

HepaBeHCTBa. Mertox wuHTepBajoB. Pemienme 1ensix ©u - JIpoOHO-
palMOHAIbHBIX YPABHCHUI M HEPABEHCTBY.
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CamocrositenpHas pabota «PemieHue 3a1a4 Mo Temey.

Tema 1.2. ®ynkiuu u rpaduku. CTENEHb ¢ 1ETbIM IMOKa3aTeseM.

KomOunupoBanubiii  ypok «®DyHKIHS, CcHOCOOBI 3agaHust (QYyHKIUH.
B3aunmuo obpatubie pynkiuu. ['paduk dyakummn. O61acTh onpeaeneHus u
MHOYKECTBO 3HAUCHUH (PyHKITHI.

KomOunnpoBaHHBIH YPOK «Hynm byHKIIH. [TpomexyTku
3HaKONOCTOSAHCTBA. YUETHBIe M HeuéTHble (yHKUMU. CTENeHb ¢ IENbIM
nokasarenem"

KombunupoBansslii ypok «CrannaptHas ¢opma 3alUCH JIeHCTBUTEIBHOTO
yucna. Mcmonp3oBanune moaxomsmed (OpMbl 3alUCH JICHCTBUTEIHHBIX
YUCCII IJid PCHICHUA TPAKTUUYCCKHUX 3aJad U MPCACTABJICHHUA OaHHBbIX.
Crenennast QyHKITHS ¢ HATypaJIbHBIM M IIEJIBIM MTOKa3areneM. E€ cBolicTBa
U rpaduK»

CamocrositenpHas pabota «PemeHue 3a1a4 Mo Temey.

Tema 1.3. Apudmerndeckuii KopeHb n—oii cteneHu. MpparnuoHanbHbIC
ypaBHEHHUS U HEPABEHCTBA.

KomOununpoBaHHbBIE ypok «ApudMEeTHUECKHU KOpPEeHb HaTypajbHON
creneHy. JlelicTBus ¢ apuMeTHUECKUMHU KOPHSIMU N—OM CTETICHUY.

KomOununpoBanHbiii ypok «PemieHne wuppanvoHadbHBIX YpPaBHCHHH U
HepaBeHCTB. CBOMCTBA U rpadUK KOPHsI N-0if CTEEHMY.

—

CamocrosiTenpHas pabota «PenieHne 3a1a4d 1mo Temey.

Tema 1.4. @opmyinbl TpuroHomeTpun. TpUroHOMETpUUYECKUE YPABHEHHUSL.

o

10

Jlekums «CuHyC, KOCUHYC U TAHI€HC YKMCIIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHCIOBOr0 apryMEHTay.

—

11

KomOunupoBaHHbIi YPOK «Tpuronomerpuyeckas OKPYXHOCTb,
OIIpEJIeJICHUE TPUTOHOMETPUUYECKUX (YHKIMH YHCIOBOIO apryMeHTa.
OcCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI».

12

KomOunupoBanubeiii  ypok  «IIpeoOpa3oBaHne TPUTOHOMETPUUYCCKUX
BBIPAKCHUIN.

—

CamocrosiTenpHas pabota «PemnieHne 3a1ad 1mo Temey.

Tema 1.5. IlocnenoBaTesIbHOCTH U IPOTPECCHUU.

13

KomOunupoBanubeiii  ypok «llocmeqoBaTelbHOCTH, CIOCOOBI  3aaHMs

— [N
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OCJIEIOBATEILHOCTEN. MoOHOTOHHEIE MOCJIEIOBATECIILHOCTH.
Apudmerrdeckasi 1 TeOMETPUIECKAsI TPOTPECCUU.Y

KomOunupoBanssiii ypok «beckoHeyHO YyOBIBaiolas TreoMeTpudecKas

14 | mporpeccusi. Cymma  OECKOHEUHO  YOBIBAIOMIEH  T€OMETPHUYECKOM
IIPOrPECCHUHU.

KomOunnpoBaHHBIT YPOK «Dopmyna CJIOKHBIX MPOIIEHTOB.

15 | Ucnonp3oBaHue nporpeccuu Ajs pelieHNs peallbHbIX 3a4a4 MPUKIAAHOIO
XapakTepay.

Tema 1.6. CreneHb ¢ palnMOHAIBHBIM TMOKa3zaTeneM. lloka3arenbHas
¢dbynkius. IlokazaTenpbHble YpaBHEHUS U HEPABEHCTBA.

16 Jlekuus «CreneHp ¢ panuMoHaIbHBIM MokazareneM. CBOMCTBa CTENEHHU.
[IpeoOpa3oBaHue BbIpaXeHH, COAEPKALIUX PAIIIOHATbHBIE CTETICHUY.

17 KomOunupoBanubiii ypok «lloka3zarenpHble ypaBHEHHS W HEPaBEHCTBA.
[Toka3zarenbHast QyHKIMS, €€ CBOMCTBA U rpaduKy.

Tema 1.7. Jlorapudmudeckas ynkius. Jlorapupmuueckne ypaBHEHUS U
HEPABEHCTBA.

18 Jlekmust «Jlorapudm uyucna. JlecaTnunble W HaTypaJibHbIC JIOTapU(MBL.
[TpeoOpa3oBaHue BBIPAKEHHM, COACPIKALINX JIOTAPUPMBD».

19 KomOununpoBanHubiii ypok «Jlorapudmudeckrue ypaBHEHHs] 1 HEPABEHCTRA.
Jlorapudmuueckasi GyHKIuUs, €€ CBOWCTBA U TpaduK».

Tema 1.8. Tpuronomerpuueckue (yHKIIMM W UX  rpaduKH.
TpuroHomeTpruyeckue HEPaBEHCTBA.

20 KomOunnpoBanHusiii ypok « Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U
rpaduku. [IpumMepbl TPUTOHOMETPUIECKIX HEPABCHCTBY.
CamocrosrenbHas pabota «Pemenue 3a1ad o Teme».

Tema 1.9. IlpousBoanas. [IpumeHeHne nTpon3BOHON
Jlexnust «HenpepbiBHble (QyHKIMU. MeTOJ HMHTEpBAJIOB Uil PELICHUS

21 | HepaBeHnctB. IlpomsBonmnas QyHkiuu. ['eomerpudeckuii W (HU3HISCKUN
CMBICJI TPOU3BOTHOMN
KomOunupoBanubeiii  ypok «IIpow3BogHbie 3leMEHTapHBIX  (DYHKIUH.

22 | IlpousBoaHas CyMMBbI, NIPOU3BEACHUS, YacTHOrO ¢yHKuuid. [Ipumenenue

MPOM3BOJHOM K WCCICNOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh |
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KCTPEMYMBD».

KomOunupoBanubiii ypok «HaxokneHne HamOOJBIIETO W HAWMEHBIIIETO
3HaYeHUs (QYHKUMHM Ha oTpe3ke. [IpuMeHeHMe NPOU3BOJHOM  JUIs

23 HaxOXKJCHUs HaWIy4dllero peleHus B NPUKIAJHBIX 3aJadax, st !
OIpeJIeNIEHHUs] CKOPOCTH IPOIECca, 33JaHHOT0 (HOPMYJIION I TPaPUKOMY.

Tema 1.10. MaTerpan u ero npuMeHeHUs. 2

24 | Jlekmus «IlepBooOpaznasi. Tabmuiia nepBooOpa3HbIX». 1
KomOunupoBansbiii ypok «MHTerpan, reoMeTpuuecKkuil U (pu3nyuecKuii

25 | cMpicn wuHTerpasnia. Bprumcnenwe unTerpaiga mo ¢opmysne Hprorona— 1
JleiiOHMIAY.

Tema 1.11. Cuctembl ypaBHEHUH. 2
KomOunupoBanssiii ypok «CucTeMbl JHHEWHBIX ypaBHEHHH. Pemienue

26 | TPUKIALHBIX 32/124 C IOMOLLBIO CHCTEMDI JIMHENHBIX ypaBHEHUN. CUCTEMBI 1
U COBOKYINHOCTM  LE€JbIX,  pPAalMOHAIbHBIX,  HppalMOHAJIbHBIX,
MOKa3aTeIbHbBIX, JOrapu(PMUUECKUX YPaBHEHUI U HEPABEHCTBY.
KomOunupoBanssiii ypok «Mcmons3oBanue rpagukoB (GYHKIMNA I

57 | pelenns ypaBHEHU U cucteMm. [IpuMeHeHuEe ypaBHEHHI, CUCTEM U 1
HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX 3a/Jad M 3a7ad U3 pa3IndHbIX
00J1acTelt HAyKW W PEATbHON KUZHM.

Tema 1.12. HaTypanbHble U Li€TbIe YHCIA. 3

78 KomOunupoBanubiii ypok «HaTypanabHble W IIeNble YHClIa B 3a/Jadax M3 1

peanbHOM ku3HH. [Ipru3HaKu 1EIMMOCTH LIEJIBIX YHCEID.
CamocrosiTenpHas pabora «PernieHune 3a1ad mo Teme. 2
Paznea 2. I'eomerpusi. 32
Tema 2.1. BBenieHue B cTepeoOMETpHIO. 3
Jlexuust «OCHOBHBIE TIOHATHUSI CTEPEOMETPUN: TOYKA, MPsAMast, INIOCKOCTb,

29 | mpoctpancTtBo. IIpaBuna wu3o0pakeHHsT Ha PUCYHKax: H300pakeHUs 1
MJI0CKOCTEH, MapaljieNIbHbIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KAY.
KomOunupoBanubsiii ypok «lloHsTus: mnepecekaroniyecs IUIOCKOCTH,

30 | TEPECEKAIOLIMECS NPAMAst H IIOCKOCTb. 3HAKOMCTBO ¢ MHOIOTpaHHUKaMH, 1

n300pakeHMe MHOTOTPAaHHMKOB Ha PHUCYHKaX, Ha TMPOEKIIMOHHBIX
YepTekKaAx».
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31

KomOunupoBansslii ypok «HauanbHble cBeneHus o Ky0e U mupamuje, ux
pa3sBéprkn u Mojenu. CedeHuss MHororpaHHukoB. IlonsaTme 00
aKCHOMAaTHUYECKOM ITOCTPOEHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U
CIICCTBUS U3 HUX).

Tema 2.2. Ilpsamble u miockocTd B mpocTpaHcTBe. llapamiensHocTh
MPSMBIX Y IJIOCKOCTEM.

32

KomOunupoBanubeiii  ypok «B3aummHOe pacmoiokeHue MpsMbIX B
IIPOCTPAHCTBE: IEPECEKAIONINECS, MapaUICIbHbIE U CKPEIIHMBAIOIIAECS
npsMble. [lapannenbHOCTh NpSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
MapajuIeJIbHbIE NPSMbIE B IIPOCTPAHCTBE; MApauIEIbHOCTh TPEX NPSIMBIX;
[IapaJUIEIbHOCTD IPSIMOM U INIOCKOCTH.

33

KomOunMpoBaHHBIN YpOK «YTJIBI C COHAIPABICHHBIMH CTOPOHAMHM; YTOJ
MEXIy NpsAMBIMH B IIpocTpaHcTBe. llapainensHOCTh IIJIOCKOCTEM:
napajulefibHble  IUIOCKOCTH; CBOMCTBAa MapajUIeNbHBIX  IJIOCKOCTEH.
[Tpocreiimme mpocTpaHCTBEHHBIE GUTYPHI HA TUIOCKOCTH: TETPadap, KyO,
napajuieJienune/; MIOCTPOCHUE CEUSHUMN.

Tema 2.3. [lepneHAUKYJISIPHOCTD OPSIMBIX U IJIOCKOCTEM.

34

KomOunupoBansblii ypok «lleprneHauKyIsipHOCTh MPSAMON U IJIOCKOCTH:
MEPIECHIUKYISIPHBIE NIPSAMBIE B IIPOCTPAHCTBE, MPSMBIC MapaJlICIbHBIE H
MIEPIEHIUKYIISIPHBIC K IIJIOCKOCTH, IIPU3HAK IEPICHAUKYJIAPHOCTH MIPSAMOMN
U IUIOCKOCTH, TeOpeMa O NPSIMON NEPIECHIUKYJISPHON IITIOCKOCTH.

35

KomOunupoBansslil ypok «IleprieHankynsp u HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT MPSIMOU 10 IIJIOCKOCTH.

CamocrosiTenpHas pabota «PemeHue 3a1a4 Mo Temey.

Tema 2.4. Yribl Mexay OpsIMBIMU U TNIOCKOCTSIMU.

36

KomOunupoBaHHbII ypoK «YTIIbI B IPOCTPAHCTBE: YIOJd MEXIY NPSAMON U
IJIOCKOCTBIO; JIBYTPAHHBIA Yroj, JUHEUHBIM YroJl JBYIpaHHOTO yria.
IlepneHIUKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX
miockocteil. Teopema 0 TpEX MEepIEeHANKYISIPax».

Tema 2.5. MHOrOIpaHHUKH.

37

Jlexnns «lIoHATHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTBHI MHOTOTPaHHMKA,
BBIIYKJIBIE U HEBBINYKJIBIE MHOTOIPAHHUKHU; pa3BEPTKA MHOTOTPaHHMKA.
[Ipu3Mma: n-yrosibHas IpHU3Ma; TPAaHUM OCHOBAHUSA NPHU3MBL; IpsiMas H
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HAKJIOHHAsA ITPHU3MBbI; OOKOBas U IIOJIHAS IOBCPXHOCTH MPU3SMED).

38

KomOunnpoBaHHBIH YPOK «ITapannenenunen, MPSMOYTOJIbHBII
napajuleJIenuIe] u ero ceorcraa. [Impamuna: n-yroiapHas nupaMuia, rpaHu
U OCHOBaHHE MUpPaMHJIbI; OOKOBas W MOJHAS MOBEPXHOCTh MUPAMMU/IBI;
IIpaBWIbHAS U yceu€HHasi MMpaMuAd. DIEMEHTHI IPU3Mbl U TUPAMUIBD).

39

KomOunupoBanubeiii  ypok «IIpaBuiabHbIE MHOTOTPAHHUKH: TIOHSITHE
MNpaBUJIILHOTO MHOI'OIpaHHHKA; IpaBUJIbHAd TMTpU3Ma U IIPABUJIbHAA
NMUpaMuia; MpaBUiIbHAs TPEYrojbHas MUpaMuAa U MPaBUIbHBIN TETpadIp;
Ky0. [IpencraBneHue o MpaBUILHBIX MHOTOIPAaHHUKAX: OKTAdIP, JOJACKaIP
U UKOCadIP».

40

KomOunupoBanssiii ypok «CuMMeETpHss B HpPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSAMOM, IUIOCKOCTH. OJIEMEHThl CHUMMETPHUHU B
nupamMMzaax,  [apajjiesienunenax,  HOPaBWIbHBIX  MHOTOIPaHHUKAX.
Boluncnenue 3JeMeHTOB MHOTOTPAaHHUKOB: pE€0pa, AMArOHAIIH, YIJIbD).

41

KomOunmnpoBanusiii ypok «Ilmomans OOKOBOW MOBEPXHOCTH W TOJHOM
MMOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOMIAAhL OCHOBAHUM, TeOpeMa 0 OOKOBOI
MOBEPXHOCTH TpsAMON mpusMbl. Ilnomanas OOKOBOW MNOBEPXHOCTH H
MOBEPXHOCTH MPAaBUJIBLHOW MHpaMUbl, TeOpeMa O IUIom@aaun OOKOBOI
IIOBEPXHOCTH YCECUEHHOU MMUPAMUIBIY.

Tema 2.6. O0BEMBI MHOTOTPAaHHUKOB.

42

KomOunupoBanubiii ypok «Ilonsitue 06 o0béme. OOBEM mMHpaMubI,
[IPU3MBLY.

Tema 2.7. CeueHusi, pacCTOSIHUS U YTJIbL.

43

KomOunmnpoBanusiii  ypok «I[locTpoeHre cedeHHii B MHOTOTPAHHHKE.
Brrunciienue paccTosiHu: MEXy IByMsI TOUKaMU, OT TOYKH J0 MPSAMOM, OT
TOYKH JI0 TUIOCKOCTH; MEXKAY CKPEUIMBAIOIIMMUCS IPSIMBIMHY.

44

KomOunnpoBaHHBIH YPOK «Bpruncnenue YIJIOB: MEXKITY
CKPELIMBAIOIIMMUCSA  NPAMBIMH, MEXAYy MNPsIMOM U  IUIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEKIY MIIOCKOCTSIMUY.

CamocrosiTenpHas pabota «PemieHue 3a1a4 Mo Temey.

Tema 2.8. Tena BpaiieHus.

45

Jlexuus «Cdepa u map: HeHTp, paauyc, TuaMeTp; IIIOMIa/lb TOBEPXHOCTH
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cheprl. B3aumHoe pacmonokeHue cdepbl U IIIOCKOCTH; KacaTelbHas
TJIOCKOCTH K cepe; miomaas chepo.

46

KomOunupoBanssiii ypok «M3o00pakeHue cgepbl, mapa Ha IUIOCKOCTH.
Cedenus mapay.

47

KomOunupoBansslil ypok «{nnuHap: ocHOBaHUS U OOKOBast IOBEPXHOCTD,
oOpasyromass W OCb, IUIONIAAh OOKOBOM H TOJHOM TIOBEPXHOCTH.
N300parkeHne HWIMHApPA Ha MIOCKOCTU. Pa3Béprka munmmuapa. CeueHus
WINHApPA (IUIOCKOCTBIO, MapauIeNbHON WM NEepHEHAUKYJIIPHOH OCH
LUJIMHPA)Y.

48

KomOunupoBanubeiii  ypok «KoHWYeCKass TOBEPXHOCTh, OOpa3yroIIue
KOHUYECKOW IOBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOH IOBEPXHOCTH.
Konyc: ocHoBanue u BepimHa, oOpa3yromas U OCh; IJIOMIAlb OOKOBON U
MOJTHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pasyroliue M BBICOTA;
OCHOBaHUS M OOKOBasi IOBEPXHOCTHY.

49

KomOunupoBansslii ypok «M300pakeHne koHyca Ha INIOCKOCTH. Pa3BépTka
konyca. CedeHusi KoHyca (IJIOCKOCTBIO, TapaJlIeIbHOM OCHOBAaHUIO, U
IJIOCKOCTBIO, IPOXOASIIEH Yepe3 BEPILIUHY )».

50

KomOunupoBanubsiii  ypok  «KomOuHamuss  Ten  BpalleHUs |
MHOTOTPaHHUKOB. MHOrOrpaHHHMK, ONHMCAHHBIH OKOJO cdepbl; cdepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM B TEJIO BPAILICHHSD)

Tema 2.9. O0BEMEI TEI.

51

KomOunupoBanssiii ypok «llonstue 06 o6bvéme. OCHOBHBIE CBOICTBa
00bEMOB Ten. O0bEM IMIMHApPA, KoHyca. O0BEM mapa u Tiomaas chepsl.
[Tomo6ubie Tena B mpocTpaHcTBE. COOTHOIICHHS MEXKIY IIIOMIAJISIMH
MMOBEPXHOCTEH, 00bEMAMH TIOJIOOHBIX TEID.

CamocrosiTenpHas pabota «Pemenue 3a1a4 Mo Temey.

Tema 2.10. BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

52

Jlexuns « BekTop Ha II0CKOCTH U B IpocTpaHCTBE. CI0KEHUE U BBIUNTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uCio. Pa3noxkeHue BEKTOpa Mo TpEM
HEKOMIUIaHapHBIM BeKTopaM. IIpaBuiio napamienenunenay

53

KomOunupoBanHbiii ypok «Pemrenue 3amad, CBSI3aHHBIX C MPUMEHEHHEM
IIpaBUJl JEUCTBUM C BeKTopamu. IIpsMoyronbpHas cucreMa KOOpAMHAT B
npoctpanctBe. Koopnuuatel  Bektopa. Ilpocreitmme 3amaum B
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KOoopAuHaTax».

KomOunmnpoBanHbIli  ypok «YToa Mexay BekTopamu. CkalspHoe
MMPOU3BCACHUC BCKTOPOB. Brraucnenne yYrjioB MCXKAY HOpAMBIMA U

>4 IIoCKOCcTAMU.  KOOpAMHATHO-BEKTOPHBIM ~ METOA  IpU  pEIIeHUH !
TE€OMETPUUECKUX 3a7au».
Pa3znen 3. BeposiTHOCTDH M CTATHCTHKA. 17
Tema 3.1. I[IpeacraBiieHue JaHHBIX U ONHCATENbHASI CTATUCTHKA. 1
KomOunupoBansslil ypok «lIpeacraBienue 1aHHBIX ¢ TOMOIIBIO TaOJIUI] U

55 | AMarpamm. Cpennee apudmernyeckoe, MenMaHa, HauOoiblIee WU 1
HauMEHblIee 3HAUCHMs, pa3Max, JUCIEPCHsl, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOBY.
Tema 3.2. ChnyuvaiiHble ONBITBI W CIIydailHbIE COOBITHS, OIBITHI C 3
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU UCXOJIAMH.
KomOunupoBanssiii ypok «CnyyaifHble 5SKCIEPHUMEHTHI (OMBITHI) H

56 Cy4daiiHbIe COOBITHsI. DJIEMEHTAapHBIE COOBITHS (MCXOABl). BeposTHOCTH 1
ciyyaifHoro  coOblTusi.  BeposTHocTH — COOBITMMI B OmBITax €
PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSIMH»
CamocrosrenbHas paboTa «Pemenue 3a1ad o Temey. 2
Tema 3.3. Onepannn HaJl COOBITUAMH, CITOKEHHE BEPOSITHOCTEH. 1
KomOunupoBanHbiii ypok «Omnepanuu HaJ COOBITUSMH: HEpeceucHHe,

57 | oObenuHEHHE COOBITHM, MPOTHUBOIIOJOXKHBIE COOBITHS. JMarpammsl 1
Oiiniepa. DopmyJia CI0KEHHUS BEPOSITHOCTEN.
Tema 3.4. YcnoBHasi BEpOSATHOCTh, JIEPEBO CIYYAHOTO OMBITA, opMyia 1
MIOJTHOW BEPOSITHOCTH M HE3aBUCHUMOCTh COOBITHH.
KomOunupoBaHHbIii  ypok  «YCIOBHasi BEpPOATHOCTb. YMHOMKEHHE

58 | BeposTHOCTEH. JlepeBo ciydaiiHoro skcrnepumeHTa. dopmyna mnoaHOU 1
BeposiTHOCTH. HezaBucumMble coOBITUSY.
Tema 3.5. DnemMeHTH KOMOMHATOPUKH 1
KomOunupoBanubsiii  ypok «KomOuWHaTOpHOE MpPaBUIO YMHOKEHHUS.

59 | IlepectanoBku u (akropuan. Yucno coderanmid. [lackams. Dopmyna 1
6unoma HeroToHay.
Tema 3.6. Cepuu nocye0BaTeIbHbIX UCTIBITAHUN 1
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KomOunupoBanHblii ypok «bHUHApHBINH ClIy4daliHBIA ONBIT (MCHBITAHUE),
ycnex M Heynada. HesaBucumble wucnbiTanus. Cepusi HE3aBHCHUMBIX

60 ucnplTaHUN 10 mepBoro ycmnexa. Cepuss HE3aBUCUMBIX MCIIBITAaHUM ! !
bepnynnmy.
Tema 3.7. CnyyaiiHble BEJIMUUHBI U paclIpeieIcHUs 1
KomOunupoBanubeiii  ypok «CiywaiiHas BenuumHa. Pacnpenenenue

61 | BeposTHOcTel. Jlnarpamma pacnpenenenus. Cymma U IIpOU3BEACHHUE 1 1
CIIy4allHbIX BEJIMYMH.
Tema 3.8. MaremaTnueckoe 0’kUJIaHUE CIyYalHONW BETMYHUHBI 4
KomOunupoBanubiii  ypok «lIpumepbl TpUMEHEHUS MaTeMaTHYeCKOTro

6p | OHMIAHHS (cTpaxoBaHue, jgotepes). MareMaTuuecKoe 0XXKMIaHUE CYMMBI 1 1
CIIy4allHbIX BEJIMYMH. MaTemMaTH4ecKOe OKHMJIaHHE T€OMETPUYECKOTO H
OMHOMMAJIBHOTO pacrpeieIeHUR.
CamocrosrenbHas paboTa «Pemenue 3a1ad o Temey. 3 3
Tema 3.9. Jlucniepcusi ¥ cTaHAAPTHOE OTKJIOHEHUE CIYYAHON BEJIMYUHBI 1

63 KomOunupoBansbsiii ypok «Jlucmepcust W cTaHIapTHOE OTKIIOHEHHE. 1 1
Jlycriepcuu reoMeTpu4eckoro i OMHOMHUAIBHOTO PACIIPEICTICHHS
Tema 3.10. 3axoH OOJBIINX YHCET 1

64 KomOunmnpoBaHHBIN ypoK «3akoH OONbIIMX YHceNl. BBIOOpOUYHBI METON 1 1
uccnenoBanuii. [lpaktuyeckas paboTa 3JeKTPOHHBIX TaOIHID).
Tema 3.11. HenpeprsiBHBIC c1yudaliHble BETUYHHBI (pacpe1eIeHuUs) 1
KomOunnpoBanusiii ypok «IIpuMepsl HEMPEPHIBHBIX CIIYYaHBIX BEJIUYHH.

65 | dyHKUMA IIIOTHOCTH pacupeeneHus. PaBHOMepHOE pacnpeesieHue U ero 1 1
CBOMCTBaY.
Tema 3.12. HopmanbsHOe pacnpezeneHue 1
KomOunupoBaHHbBIE ypok «3afaud, TMPUBOIANIME K HOPMAIbHOMY

66 | PACTIPEACIICHHIO. @yHKIMA [UIOTHOCTH M CBOWCTBA HOPMAJIBHOTO 1 |
pacnpeneneHus. Pemenwe 3amay, OPUBOASIIIMX K  HOPMAJIBHOMY
pacnpeesICHUION.

Hroro: 89 10 56 23
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Pa3nen 1. [ludpoBas rpaMOTHOCTB. 21
Tema 1.1. KoMmmnberoTep: anmapatHoe W mporpaMmMHoe oOecrieueHue, (daimoBas 7
CUCTEMA.
1 | Jlekmusa «TpebGoBaHUs TEXHUKH OE30MACHOCTH W TUTHEHBI TPH padoTe C 1 1
KOMITBIOTEPAMH U JPYTHMH KOMIIOHEHTAMH IU(DPOBOTO OKPYKECHHUSI.
2 | Jleknus «IIpuHnmmsl  paboThl  KOMIblOTEpa. BbeIOOp  KOHQUTyparuu 1 1
KOMITbIOTEpA B 3aBUCUMOCTH OT PEIIAEMbIX 3a7aU».
3 | Jlekiua «OCHOBHBIE TEHIECHIIMM Pa3BUTHUA KOMIBIOTEPHBIX TEXHOJIOTHM. 1 1
[TapajutenpHbIe BbIUUCIECHU. MHOTOIIPOLIECCOPHBIE CUCTEMBDY.
4 | Jlekums «IIporpammHoe oOecriedyeHue KOMIBIOTEPOB. BHabl mporpaMMHOTO 1 1
obecrieyeHrss U MX Ha3HadeHHe. OCOOCHHOCTH MPOTPaMMHOIO OOeCreUeHUs
MOOUJIBHBIX YCTPOHCTBY.
5 | Jlekuus  «3akoHomarenscTBO  Poccuiickoit  @Denepanmuu B 0o0nacTu 1 1
MIPOrpaMMHOTO oOecrieueHus. JIuneH3npoBanyue nporpaMMHOro obecreyeHus u
1IU(POBBIX PECYPCOBY.
CamocrosarenbHas padoTa « Bei0op KoH(UTYypaluu KOMIbIOTEpPa B 3aBUCUMOCTH 2 2

OT p€IIaCMBbIX 3aaa49».
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Tema 1.2. CereBble HH(OOPMAIIMOHHBIEC TEXHOJIOTHH.

Jlexust «ITpuHIMIBI NOCTPOEHUS U alapaTHbIe KOMIOHEHThI KOMITbIOTEPHBIX
cereil. CereBble npotokonsl. Cetb MHTEpHET. Anpecanus B ceTu MHTepHeT.
CucrteMa JOMEHHBIX UMEH».

Jlexuus «CereBoe xpaHeHUe AaHHBIX. Bunabl aestenbHOCTH B ceTH MHTEpHET.
Cepsuckl IHTepHETAY.

Jlexkust  «'eonHpopManiioHHBIE  CUCTEMBI. [ €0JIOKalMOHHBIE  CEPBUCHI
pEAJIbHOTO BPEMEHM.

Jlexunsa «I'ocymapcTBEHHBIE 2JEKTPOHHBIE CEpBHUCHI U yciayrd. ConuanbHble
CETU — OPraHu3alMsl KOJUIEKTUBHOTO B3aMMOJICHCTBHSI U OOMEHA JAHHBIMI.

10

Jlekmst «CeTeBO#l OSTHUKET: TMpaBWia TIOBEACHUS B KHOEPIPOCTPAHCTBE.
[Tpobnema MOJJIMHHOCTH IIOJIyYEHHOMN uHpOpMalLnu. OTKpBITHIE
00pa30BaTeIbHbIE PECYPCHIY.

CamocrosrenbHas padorta «/3yueHne ceTeBbIX MPOTOKOIOBY.

Tema 1.3. OCHOBBI cOIMATBLHON HHGOPMATHKH.

11

Jlekuus «TexHOreHHBIC )51 O9KOHOMHYCCKHEC YI'pPO3HI, CBsA3aHHBIC C
HCITOJIBb30BaAHNEM I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)IX TEXHOJIOTHID».

12

Jlekmust «OOmme mpoOieMbl 3alUThl UHPOPMAUU M HH()OPMAITMOHHON
o0eszonmacHoctu. CpexacrBa  3amuThl  HHGOpPMAMM B KOMITBIOTEPAX,
KOMIIBIOTEPHBIX CETSIX M aBTOMATU3UPOBAHHBIX HH(POPMAIIMOHHBIX CHCTEMaX).

13

Jlexmus «IIpaBoBoe obecnieueHre MHGOPMAITMOHHON O€30MaCHOCTHY.

14

Jlexmust «BpegoHocHOE IporpaMMHoOe o0ecredeHre U crocoObl O0PHOBI C HUM.
AHTHBHPYCHBIE IPOTPAMMBI».

15

Jlexuns «MHPOpPMAIIOHHBIE TEXHOIOTUH U MTPOQECCHOHATbHAS ACATEIBHOCTb.
Wudopmannonnsie pecypceel. Lludposas sxonomuka. HWupopmannoHHas
KYJIBTYPa».

Pa3gen 2. TeopeTnueckue OCHOBBI HH()OPMATHKH.

17

Tema 2.1. Uadopmanys 1 nHGOPMAIIMOHHBIE TTPOIIECCHI.

16

Jlexnus «MHpopmarusi, AaHHBIE M 3HAHUS. YHHMBEPCAJIBHOCTh TUCKPETHOTO
IIPEJCTABICHUS HHPOPMALIUNY.

17

Jlekmus «llogxonel k wu3MmepeHuto uHpopMmanuu. CymHOCTb O0OBEMHOTO
(asihaBUTHOTO) MOIX0/1a K M3MEPEHUIO0 HHPOpMAITUN.
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18 | Jlekuus «Mudopmarronnsie npoueccsl. [lepenada nHGpopMaLum. 1

19 | JIeknusa «O6paboTka nHGopManum. 1

20 | Jlekuusa «Ilouck wunpopmanuu. Pomp wmHpoOpManuu U WHGOPMALKMOHHBIX 1
MIPOLIECCOB B OKPY’KAIOLIEM MHUPEY.

21 | JIlexknus «CucreMmsl. KOMIIOHEHTHI CUCTEMBI U UX B3auMojeiicTBue. CucTeMbl 1
YOPaBJICHUSY.

Tema 2.2. IIpencraBnenue nHGopMauyu B KOMIBIOTEPE. 3

22 | Jlexknust « CUCTEMBI CUHUCIECHUSD. 1

23 | JIeknua «CBoycTBa MO3UIIMOHHOM 3aIIMCH YU CIIAY. 1

24 | Jlexuus «lIpencraBieHne ULENbIX W BEHIECTBEHHBIX YHCENT B MaMSITH 1
KOMIIBIOTEPAY.

Tema 2.3. DneMeHTHI anreOpbl JOTHKH. 2

25 | Jlekuusa «Jlorndeckue BbIpaKeHHs. TaOnMIbI WCTUHHOCTH JIOTHYECKUX 1
BBIPAKCHUIN.

26 | Jlekuusa «Jlornueckne ¢ynkuuu. IlocTpoeHne TOTHYECKOTO BBIPAKEHUS C 1
JaHHOU TaOJIUIeH HICTUHHOCTHY.

Tema 2.4. InpopmanimoHHOE MOJICIUPOBAHUE. 6

27 | Jlekuus «Moaenn u monenupoBanue. Llenu moaenupoBaHusa. AJEKBAaTHOCTb 1
MOJIETI MOZIeIUpYyeMOMY 00BeKTY Wih mporieccy. DopManu3anus IpruKIaTHbIX
3a/1auy.

28 | Jlexuus «/lepeBbsi. bunapHoe nepeBoy. 1
CamocrositensHass pabora «IlocTpoeHHE JTOTHYECKOTO BBIPAKEHUS C JTaHHOU 4
Ta0IHIIe UCTUHHOCTHY.

Paznen 3. AJropuT™bl U IPOrpaMMHUPOBAHHE. 3
Tema 3.1. AIropuT™Mbl ¥ 3J1EMEHTHI IPOIPAMMUPOBAHUSI. 3

29 | Jlekuus «OmpeneneHrue BO3MOXHBIX PpPe3yJbTaTOB pPadOTHl  MPOCTEUIINX 1
QITOPUTMOB YIIPABJICHUS UCTIOTHUTEISIMU M BRIUUCIUTEIbHBIX QJITOPUTMOB).

30 | Jlekuust «Mcnonp3oBanue TabauI TpaccupoBKU. Pa3paboTka u mporpamMMHas 1
peayizanus aaropuTMOB PELIeHHs TUITOBBIX 3a7a4 6a30Boro ypoBHs. [Ipumepnt
3aJ1a4: anrOpPUTMBI 00pPa0OTKU KOHEYHOUM YMCIIOBOM MOCIICIOBATETLHOCTIY.

31 | Jleknus « TaGnuaHble BETUYUHBI (MACCUBHI). AJITOPUTMBI paOOTHI C JIEMEHTAMH 1

MacCHBa C OJHOKPATHBIM ITPOCMOTPOM MACCHUBaA».
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Pa3nea 4. lnpopMaIimoHHbIE TEXHOJIOTHH.

23

Tema 4.1. Texnomoruun 00pabOTKHM  TEKCTOBOM, Tpaduyeckorl u
MYJIBTUMEINIHHON HH(HOpMAITUH.

32

Jlekmst  «TekcToBeiii mporneccop. PemaktupoBanue u (opmaTupoBaHmeE.
[TpoBepka opdorpaduu u rpammatukud. CpencTBa MOMCKA U aBTO3aMEHEHI B
TEKCTOBOM IPOLIECCOPEY.

33

Jlexnust « THCTpYMEHTHI peLieH3UpOBaHMs B TEKCTOBBIX Mporeccopax. Jlemnosas
nepenncka. Pedepar. IlpaBuia nUTHPOBAaHWS HCTOYHUKOB M OGOPMIICHHUS
oubnuorpaduyeckux ccbuiok. OpopmieHne CIucKa JUTEPATYPh».

Tema 4.2. DeKTpOHHBIC TAOJIUIIBI.

34

Jlexmust «DneKTpOHHBIC TAOJIUIIBD.

35

.HGKI_II/ISI «KOMHBIOTGpHO-MaTGMaTI/I‘IeCKI/IG MOACIIN).

CamocrositenbHas pabora «CocTaBiaeHHe 3JIEKTPOHHBIX TaOIHID.

Tema 4.3. ba3el 1aHHBIX.

36

Jlexmus «TabauunbIe (pensaroHHbIe) 0a3bI TAHHBIXY.

37

Jlexmusa «Ilone, 3amuch. Kirrod TaOIuIb».

CamocrositenpHas pabota «CoctaBieHne 0a3bl JaHHBIX).

Tema 4.4. CpeacTBa HCKYCCTBEHHOTO MHTEJICKTA.

38

Jlekumns «CepBHUCH MaIIMHHOTO TEPEBOJA W PACIO3HABAaHUS YCTHOM peyH.
Wnentudukanus v mouck n300paxeHui, pacro3HaBaHUE JIUID).

— |\ | (===

39

Jlekmust «CamooOyuatonmecss cHCTeMbl. VICKYCCTBEHHBIM WHTEIUIEKT B
KOMITBIOTEPHBIX UTPAXY.

40

.HGKI_II/ISI «Hcnons3oBanue MCTOAOB UCKYCCTBCHHOI'O MHTCJIJICKTA B 06yqa101u14x
CUCTEMAxX».

41

HGKHI/ISI «Hcmonp3oBanue METOOOB HCKYCCTBCHHOI'O HUHTCIIJICKTa B
POOOTOTEXHHKEY.

42

Jlekuus «MHTepHer Bewmen. IlepcrnekTuBBl  pa3BUTUS  KOMIIBIOTEPHBIX
MHTEJUIEKTYAJIBHBIX CUCTEM.

CamocrositenpHas pabora «Paborta B cetu UHTEpHETY.

Hroro:

64

N A

22
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5. IIpogeccnonaibHasi COCTABJIAIONIANA 0011e00PA30BaTEJIBLHOI0 Y4eOHOI0 MpeaMeTa

«MareMaTHKa»
Ne HaunmeHoBaHue IIK Kon odpasoBarennnoro pesyasrata @I'OC COO 3aganue ¢ npogeccnoHAIBHOM
n/n pa3iesioB U TeM (@I'oC CII10) HANPaBJIEHHOCTbIO
Pazgen 1. Anredpa u
Hayaja
MAaTEeMATHYeCKOI0
aHaJmn3a
1. | [IpubmmxEnnbIC IK 1.2 BBITIOJIHATH apU(PMETUYECKHE OTIEPALIUN C Brimonuuth IPUKUIKY 1
BBIYMCIICHHUS], IPaBUJIA I[IK 1.4 palMoHaILHBIMU M JICHCTBUTEILHBIMU YHUCIIAMHU; OpUOIKEHHO PAcCUYUTaTh CMETY
OKpYTJICHUA, IPUKHUIKA U BBITIOJTHATH HpI/I6J'II/I}KéHHBIe BBIUUCIICHUS, Ha OIITUMAJIBHOEC KOJIMYECTBO
OLICHKA pe3yibTara HCIIONB3YsI IpaBUia OKPYTIIEHUS, JENaTh IPUKUIKY CHITyYnX  MarepuanoB  (IecKa,
BBIYUCIICHUH" ¥l OIIEHKY PE3yJIbTaTa BHIYMUCICHHUIT meOHs, IpyHTa) JIst
0JIaroyCcTpOoicTBa TEPPUTOPHUH caja
Paznea 2. 'eomerpusi
2. Cummertpus B 11K 1.2 OIEePHPOBATH OHSITHSIMHU CHMMETpHS B | UcciaenoBaTh HECKOJILKO
MPOCTPAHCTBE: I[IK 1.4 IPOCTPAHCTBE, HIEHTP, OCh U IIOCKOCTh CHMMETPHH, | ADXMTEKTYPHBIX COOPYKEHHH WIIH
CUMMETPHS IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBI IMaMATHUKOB HCKYCCTB Ha
OTHOCHUTCIIBHO TOYKH, W3BJICKATh, MPEOOPa30BBHIBATh U HHTEPIPETUPOBATH | CHAMMETPUIHOCTD H
psIMOM, MJIOCKOCTH. uH(pOpMAIIHIO 0 IPOCTPAHCTBEHHBIX | IPOMOPLHOHATBHOCT
reoMeTpuuecKnx (QuUrypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
MPUBOIUTH MIPUMEPHI MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH B MPUPOAE W JKU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB TE€OMETPUH B
HCKYCCTBE
3. | Beraucnenue momnagm IIK 1.2 BBIYUCIISATH IUIOIIAgU noBepxHocreit | Haiitu IO b ra30HHOI'O
MMOBEPXHOCTHU I[IK 1.4 rE€OMETPUYECKUX TEJ ydacTka ¢ yuy€rtom OacceilHa U
FEOMETPUICCKUX TEII MPUMEHSATh TIOJYYECHHbICE 3HAHUA Ha MpakTUKe: | HA3CMHBIX HOCTPOCK Ha

AHAJIM3UPOBATL PCAJIBHBIC CHUTyallUM W TNPUMCHAITH
HN3YYCHHBIC TOHATHA B NMPOLCCCC IOMCKA PCHICHUIA

TEPPUTOPUU JAYHOTO y4acTKa
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MaTeMaTHYecKu Cc(HOpMyIUpOBAaHHON MPOOJIEMBI,
MOZETMPOBAaTh pEalbHBIE CHTYallMd Ha S3bIKE
TreOMETPHUH, HCCIEeN0BATh IOCTPOCHHBIE MOIETH C
UCTIONIb30BAHUEM TE€OMETPHUYCCKHX TOHATHH U
TEopeM, amrmapara anareOpbl, pemars NpPakKTHYeCKue
3a/1a4M, CBSI3aHHBIC C HAXOXKJCHUEM T'€OMETPHYECKIX
BEJINYHMH

Brruncnenue mionaamn
MMOBEPXHOCTHU
F€OMETPUYECKUX TEI

K 1.2
I1IK 1.4

BBIYUCIISATH TUIOMIAIA TIOBEPXHOCTEH
TEOMETPHUYECKUX TeTl

MMPUMCHATH MOJIYUYCHHBIC 3HAHWA HAa IIPAKTUKC!
aHAJTM3UPOBATh peATbHBIC CUTYaIllUU W IPHUMEHSTh
W3YYCHHBIE MIOHSATHUS B TIPOIIECCE MOMCKA PEIICHHUS
MaTeMaTH4eCKu ChOPMYITUPOBAHHON MTPOOIIEMBI,
MOACIINPOBATH PCAJIBHBIC CUTyallul HA A3BIKC
TE€OMETPHUH, UCCIIEAOBATH MOCTPOSHHBIE MOIEIH C
HCIIOJIb30BAHUCM I'COMCTPUUCCKUX HOHATHHU U
TEOpEeM, armapara anreOpbl, pemarb MPaKTHYECKHIE
3aJa4u, CBA3aHHbBIC C HAXO0XKACHHUCM
TeOMETPUYCCKUX BEITHUNH

Haittu konmyecTBO KBaApaTHBIX
METPOB OOJIMIIOBOYHOM TUTUTKH JIJISI
BHYTpPEHHEH OTIeNKH 0acceiiHOB B
CIIA-koMmIIIekce

Brraucienne 00bEM0OB
TEOMETPHUYECKUX TETl

[IK 1.2
[IK 1.4

BBIYUCIIATH IUIOIAIA TIOBEPXHOCTEH
T€OMETPUYECKUX T

HPUMEHSATH MTOJyYeHHBIC 3HAHUS Ha TPAKTUKE!
aHAJTM3UPOBATh pealibHbIC CUTYalluU U IPUMEHSTh
U3y4YCHHBIE TIOHATHUS B POLIECCE TIOMCKA PEIICHUS
MaTeMaTHYeCKU CPOPMYIUPOBAHHON POOIEMBI,
MOZEIMPOBATh PEalTbHbIE CUTYAIH Ha S3bIKe
TeOMETPHUH, UCCIIE0BATh TOCTPOSHHBIE MOJEIH C
HCTIOJIb30BAaHNEM T€OMETPHUUCCKHX TTOHATHH U
TEOpeM, armmapara anreOpbl, pearb MPaKTUYeCKHe
3a/1a4M, CBSA3aHHBIC C HAXOXKICHUEM
TreOMETPUYECKUX BEITHUUH

Haiitn 00bEM OacceitHoB B CIIA-
KOMIUIEKCE U O00BEM  BOJBIL,
HEOOXOAUMBII IUIA
($yHKIMOHUPOBaHUS OacCeHOB
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[TpaBuna n300pakeHus
HA PUCYHKaX:
HN300paKCHUS
IUIOCKOCTEIA,
napaIebHBIX MPSIMBIX
(0Tpe3KoB), cepeTMHbI
oTpe3Ka

[IK 1.2
[IK 1.4

n300pakaTh Hu3ydaemble (UTYpBl OT PYKH H C
HNPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
BBITIOJIHATH  (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3
PUCYHKOB IPOCTBIX O0BEMHBIX (UTYp: BHI CBEPXY,
cOOKY, CHU3Y, CTPOMTBH CEYECHUS TEJ BPAIICHHS
U3BJIEKaTh, WHTEPIPETUPOBATh M TPEOOPa3OBHIBATH
UH(pOpMAIHIO 0 IPOCTPAaHCTBEHHBIX
reoMeTpHUUecKuX (urypax, MNpeacTaBIEHHYI0 Ha
4epTekax U pUCYHKaX

BrinonsuTs TTaH-9ePTEK
KBapTUPBl C YYETOM pPacCTaHOBKHU
Me0enun
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5. IIpogeccnonaibHasi COCTABJIAIONIANA 0011e00PA30BaTEJIBLHOI0 Y4eOHOI0 MpeaMeTa

«Anpopmaruka»
Ne HaunmeHoBaHue IIK Kon odpasoBarennnoro pesyasrata @I'OC COO 3aganue ¢ npogeccnoHAIBHOI
n/n pa3aesioB U TeM (®1rocC HANPaBJIEeHHOCTbIO
CI10)

1. | Pazgen 1. Iludponas
rPaMOTHOCTb.

1.1. | Tema 1.1. Kommnsiorep: IIK 1.2, YyMEHHE  XapaKTepu3oBaTh  Oonblike  gaHHbIC, | [IpoBeneHne aHain3a BHEIIHETO BUIA
amnmapaTHoOe u I1IK 1.4 NPUBOAUTH MPUMEPHI UCTOYHUKOB HX MOJydeHus: W | (GalaoBOM M ONEPalMOHHOM CHCTEMBI
IporpaMMHOE HaIpaBJICHU UCIIOJIb30BaHUS, C XYHOKCCTBEHHOW TOYKH 3PCHUSL.
06ecnequI/Ie, (1)aI>'IJ'IOBa$I BJIQJICHUE METOJAaMM IIOMCKaA I/IH(l)OpMaHI/II/I B CETH Bblpa6OTKa peKOMeHILaHI/Iﬁ 10
cucrema. NHutepHer, YMCHHUC KpUTHYCCKHU OLICHUBATE | YJIYHYIICHUIO BHCIIHCTO BHUJA.

nH(}OpMalLIHIO, MOJYYeHHYIO U3 ceTh MHTepHeT.

1.2. | Tema 1.2. CereBble K 1.2, BJIaJIcHME HaBbIKaMH paboThl ¢ omnepanuoHHbIMU | BeiOop BeO-caiiTa B cetu «HTEpHET.
nH(pOpMaIMOHHBIE I[IK 1.4 CHCTEMaMH, OCHOBHBIMH BHIaMH IPOTPaMMHOIO | BEIOIHEHNE XapaKTEPUCTUKH CaiTa ¢
TEXHOJIOTHH. obecrieueHHss Ui pElIeHHs ydYeOHBIX 3a1ad IO | XyJAOKECTBEHHOM  TOYKM  3PEHHUS.

BBIOpAHHOM CITEIMATH3AIIHH; Vkazanune Ha IIOJIOKUTENbHBIE
HaJIM4Me IIPEACTABICHUM O KOMIIBIOTEPHBIX CETAX U UX | MOMCHTBIL. BripaboTka pexomenjanuii
pOJIM B COBPEMEHHOM MHpe, 00 OOLIMX NPHUHIMNAX | [0 YIYUIIECHHIO CaiTa.

pa3paboTkn ¥  (QYHKUMOHHPOBAHUS  MHTEPHET-

MIPUJIOKEHUH.

1.3. | Tema 1.3. OcHoBBI IK 1.2, MOHUMaHKe yrpo3 uH(OopMaImoHHON Oe3omacHocTH, | PaspaboTka JIOTOTHIIA AT
COLIMATTBHON IIK 1.3, HCIIOJIb30BaHNE METOI0OB M CPEJCTB MPOTHBOJACHCTBUS | AHTUBUPYCHON IPOTrPAMMBI.
nH(pOpPMATHKH. [IK 1.4, 3TUM yrpo3am, coOmofeHne Mep O0e30MacHOCTH,

K 1.5

MPEJOTBPAIIAIOIINX HE3aKOHHOE PaclpOCTpaHCHHE
NCPCOHAJIbHBIX JAHHBIX.
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2. | Pa3pen 2.
TeopeTnyeckue OCHOBBI
UH(POPMATUKH.

2.1. | Tema 2.2. [IK 1.2, —  BIIQJICHUE TPEJICTABICHUAMH O poiau uHpopManuu u | PaspaboTka J0rotunoB Ha Temy
Ipencrasnenne 1K 1.3, CBA3aHHBIX C HEW IPOLECCOB B NPHUPOAE, TeXHUKe u | «Buapl  mHdopmamuu B cetu
uH(pOpMaIHH B| IIK 1.4, oOrecTse, TOHATHSIMH «uH(popmanusy, | HTEpHET.

KOMITBIOTEPE. MK 1.5 «uH(OPMAITHOHHBIN poIIECC, «CUCTEMAR,

«KOMIIOHEHTBl CHUCTEMBI», «CHUCTEMHBIH 3(PeKT»,
«uHPOPMAIOHHAS CHCTEMay, «cucremMa
yIPaBICHUS;

— BJAJCHUE METOJaMH IOWCKa HH(OPMALUH B CETH
WuTepHeT,  yMeHHE  KPUTHYECKH  OIICHHBATH
UH(OpPMAIIHIO, TTOJTyYeHHYIO U3 ceTH VIHTepHeT;

— YyMEHHE  XapaKTepu3oBaTh  OOJNbIIME  JIAHHEIE,
NPUBOJIUTE MPHUMEPHl MCTOYHUKOB MX IONYYECHUS U
HaIpaBJICHUs] HCIIOJIb30BAHMSL.

3. | Pa3pen 3. Anropurmsl u
IpOrpaMMHPOBAHHE.

3.1. | Tema 3.1. Anroput™msl U IIK 1.2, — YyMeHHEe udTaTh M IIOHUMarh  Hporpammel, | PaspaboTka Xyn05K€CTBEHHOIO CTHIISA
3JIEMEHTBI IK 1.3, pEaIU3YIOIIUE HECIOKHbIE aIrOPUTMbI 00paOOTKHU | IS SA3BIKOB IPOTPAMMHUPOBAHHS.
IpOrpaMMUPOBaHHUS. IIK 1.4, YHCJIOBBIX M TEKCTOBBIX JIAHHBIX (B TOM YHCIIE

[IK 1.5 MacCHBOB M CHUMBOJIBHBIX CTPOK) Ha BBIOpaHHOM ISt

W3yYEHUS] YHUBEPCATBHOM SI3BIKE TPOTPaMMHPOBAHUS
Bbicokoro ypoHs (ITackans, Python, Java, C++, C#),
aHATM3UPOBATh  AITOPUTMBI C  HCIOJH30BAHUEM
Ta0JIUIl TPACCUPOBKH, ONIPEACTATH 0€3 UCTIOIh30BaHUS
KOMIIbIOTEpa PE3YyJIbTAaThl BBHIMIOJHEHUS HECIOXKHBIX
MporpaMM, BKIIOYAIOMIMX IUKIBI, BETBICHHUS W
MOJIIPOTPAMMBI, TIPU 33JaHHBIX HCXOJHBIX JIaHHBIX,
MOIU(DHUIIMPOBATH TOTOBBIE TPOTPAMMBI JJISI PEIICHUS
HOBBIX 33124, MCIIOJIb30BaTh UX B CBOMX IPOrpaMMax
B Ka4eCTBE MOANPOrpaMm (mpoueayp, GyHkuui);
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yMEHHE peann30BbIBaTh HA BEIOPAHHOM IS U3YUYCHHS
S3bIKE  MPOTPAMMHPOBAHUS  BBICOKOTO  YPOBHS
(ITackans, Python, Java, C++, C#) TumnoBsie
ITOPUTMBI o0paboTku qucell, YHUCIIOBBIX
MOCJIEZIOBATENBHOCTE U MacCHUBOB: IPEICTaBICHHE
gucia B BUJE HA0Opa MPOCTHIX COMHOXHTENCH,
HaxO0XXJICHUEe MaKCUMaJIbHOW (MUHHUMAJIBbHOW) IHQPHI
HATypaJIbHOTO YHCIA, 3alUCAaHHOTO B CHCTEME
CUMCJIEHUSI C OCHOBaHWEM, He TmpeBbimarnmMm 10,
BBIYHCIICHHE 0000MIEHHBIX XapaKTEPUCTUK IIEMEHTOB
MaccuBa  WJM  YHCJIOBOM  IOCJIENOBATENbHOCTH
(CyMMBI, TPOU3BEICHUS, CPEIHETO ApU(PMETHIECKOTO,
MUHUMAJIbHOTO M  MaKCHMaJbHOTO  DJIEMEHTOB,
KOJIMYECTBA AJIEMEHTOB, YIOBJIETBOPSIOLITUX
3aJlaHHOMY  YCIIOBHIO), COPTHPOBKY  3JIEMEHTOB
MaccHBa.

4. Pa3pea 4.
WNndopmannonnsie
TEXHOJIOTHHU.

4.1. | Tema 4.1. Texuomoruu | IIK 1.2, |- yMmenue co3maBaTh CTPYKTYpUpPOBaHHbLIE TeKcToBble | PazpaboTka WHIMBUy aIbHOTO
obpabotkm  Tekcrosor, | TIK 1.3, JOKYMEHTBHl M JIEMOHCTPAlIMOHHBIE MaTepHaibl C | XyJ0KECTBEHHOTO CTHIIA IS
rpaduyeckoit u| IIK 14, UCIIOJIE30BAHUEM  BO3MOXKHOCTEM  COBPEMEHHBIX | TEKCTOBOIO JOKYMEHTA.
MyJIbTUMEIUHHOM K 1.5 MIPOTPaMMHBIX CPEJICTB U O0JTAYHBIX CEPBUCOB.
uHpOpMaLIUH.
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