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MNOSACHUTEJBbHAS 3AIIUCKA

PaGouas mporpamma ydeOHOro Kypca «AureOpa W Hadajla MaTEeMaTHYECKOTO aHAJM3a»
6azoBoro ypoBHs misi oOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENBHOIO CTAaHIApPTa CPEIHEro oO0mero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHWH, TPEABABISIEMBIX K MaTEMaTHYeCKOMY OOpa3oBaHUIO, U
TpamuIMii poccuiickoro oOpa3oBaHus. Peanumszamms mnporpamMmbl  0o0ecIieUMBAET —OBJIAJICHHE
KITIOYEBBIMH KOMITETCHIIUSIMHU, COCTaBJISIFOIIMMHU OCHOBY JUIS CAMOPAa3BUTHS W HENPEPHIBHOTO
00pa3oBaHusl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOIO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauanma MaTeMaTH4YeCKOrO aHall3a» SBISETCS OJHUM W3 Hamboee
3HAYUMBIX B MPOTrpaMMe€ CTapIIe IIKOJbI, MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHeYHBaET
MHCTPYMEHTAIIbHYIO 0a3y AJIs U3y4eHHUs] BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C IPYroi CTOPOHBI,
dbopMupyeT Jormdeckoe W abCTPaKTHOE MBIIUICHUE YYalllUXCs Ha YPOBHE, HEOOXOIUMOM JIJIs
OCBOCHUSI KYpCOB MH(OPMATHKH, OOIIECCTBO3ZHAHMS, MCTOPHH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yJaiiuecs OBJIa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAayKH, KOTOpas (opMyIupyeT
CBOM JIOCTHIKEHHUS B MAaTEMaTHYECKOH opMme.

Kypc anreOpsl m Hauan MaTeMaTHYeCKOro aHAIM3a 3aKJIaJbIBACT OCHOBY IS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHH, OUOJIOTUH, TOHUMAHHUS OCHOBHBIX TCH/ICHIIUN SKOHOMHKH U
0OIIIECTBEHHON YKW3HH, TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIONb30BaTh MX B IMOBCEIHEBHOW XU3HU. B TOXe BpeMmsi oBianeHHE
a0CTpaKTHBIMH M JIOTUYECKH CTPOTUMH MaTEeMaTHYECKUMM KOHCTPYKIIMSIMH Pa3BUBAET yMEHUE
HaxO0JIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTH YTBEPXKIACHUS, UCTIOJIB30BaTh 0000IICHUE U
KOHKpETH3aIuio, a0CTparupoBaHUE U AaHANOTUIO, (QOPMHUPYET KpEaTHBHOE M KPUTHYECKOE
MbIlIeHHE. B Xoae u3yueHus anreOpbl M Havadl MaTeMaTHMYeCKOTO aHaiM3a B CTapliei IIiKole
y4Jaluecs: moJIy4aroT HOBBIM OIBIT PEIICHHs MPUKIAIHBIX 3a7a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTUYeCKUX MOJIEIe peadbHbIX CUTYyalldd W WHTEPHpPETAMH IOJYyYEeHHBIX peIIeHUH,
3HAKOMSTCA C MPUMEpPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOLIMMHUCA MATEMATHUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o6namaer 3HaUMTENbHBIM BOCIIUTATENIBHBIM IOTEHIIMAIOM, KOTOPBIN pean3yeTcsl Kak
yepe3 y4eOHbIM Marepuall, CiocoOCTBYIONMI (POPMUPOBAHNIO HAYYHOIO MHUPOBO33PEHHUS, TaK U
gyepes crnenuduky ydeOHOW IesATENbHOCTH, TPEOYIOMIEH CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENIbHOM KOHIEHTPAIlMi BHUMAHMS U OTBETCTBEHHOCTH 3a MOJyYE€HHBIN PE3yNbTarT.

B ocHoBe Mmeronumkm oOydeHusi anreOpe M HadajgaM MaTEeMaTHYECKOTO aHaln3a JICKUT
NeATEeTLHOCTHBIA MIPUHITUATI 00YUYEHUSI.

CrtpykTypa Kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET CIIEAYIOIINe
COJIEpKaTEIbHO-METOANYECKHe NMHUU: «Yucaa W BbUUCHCHHS», «DYyHKIHH U Tpadukmy,
«YpaBHEHMS U HEpaBeHCTBa», «Havaa MaremaTnyeckoro ananu3a», « MHOKeCTBa U Joruka». Bece
OCHOBHBIE COZICPKATEIHLHO-METOIMYECKHUE IMHUN U3yUYatOTCs Ha IPOTSHKEHUU JIBYX JIET 00yUYEHUS B
CTaplle 1IKOoJe, €CTECTBEHHO JIOMOJIHAS APYT APyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U
paznenamu. JlaHHBIN Kypc SIBISETCS MHTETPATUBHBIM, MOCKOJIbKY 00BEANHSIET B cebe colepikaHue
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HECKOJIbKUX MaTeMaTH4eCKUX TUCLMIUIMH: anreOpa, TPUTOHOMETpHUs, MAaTeMaTU4YeCKUM aHalu3,
Teopust MHOXecTB M jp. Ilo Mepe Toro kak ywamuecs OBJIaJeBalOT BcE OoJiee IUPOKUM
MaTeMaTHYECKUM arfIapaToM, y HUX IMOCIEA0BaTeIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTH MAaT€MAaTUYECKYIO MOJENb PealbHOM CUTyaluH, IPUMEHITh 3HAHUS, IIOJy4CHHBIEC B Kypce
«Anrebpa M  Hayaja MaTEeMAaTH4YECKOrO  aHajau3a», s peIIeHUs  CaMOCTOSITEIbHO
c(opMyIMpPOBaHHONW MaTeMaTHUECKON 3ajjauyl, a 3aTeM UHTEPIPETUPOBATh OJYUYEHHBIH pe3ysbTar.

ConepxatenbHo-MeTOANYECKas JTUHUSA «Yucia ¥ BBIYUCICHUS» 3aBepliaeT (popMHUpOBaHUE
HAaBbIKOB MCIIOJIb30BaHMsI JEHCTBUTENBHBIX YHCEI, KOTOPOE OBLJIO HA4aTO B OCHOBHOM IIKoje. B
cTapiieil IKoie ocoboe BHUMaHME ynensercs (OPMHUPOBAHHUIO TPOYHBIX BBIYHMCIUTEIBHBIX
HaBBIKOB, BKJIFOYAIOLINX B €05 MCIOIb30BAHUE PA3IMUHBIX (JOPM 3alUCH JAEHCTBUTEIBHOIO YUCIIA,
YMEHHE DPAlMOHAIBHO BBINOJIHATH JECHUCTBUSA C HUMH, JEJIAaTh NPUKHUIKY, OLICHHBATH PE3YJIbTAT.
OOyuarommecsi IMOJNy4alOT HABBIKM TNPUOMMKEHHBIX BBIYMCICHHUN, BBIMOJHEHUS JCUCTBUI C
YuC/IaMH, 3allUCaHHBIMM B CTaHJAPTHOW (QopMe, HCIONb30BaHUS MaTEeMAaTHUYECKUX KOHCTAHT,
OLICHUBAHHUS YHMCIIOBBIX BBIPA)KEHUH.

JIuHus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha IPOTSHKEHUU BCEro 00yUueHUs B CTapIueit
LIKOJIE, ITOCKOJIBKY B Ka)KIOM pasjelie IpOrpaMMbl IPELYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX
3agad. OOydaromuecss OBJIQACBAIOT PA3IUYHBIMUA METOJIAMH PEIICHHS IEJIbIX, PAalUOHAIBHBIX,
UppalMOHANIbHBIX, II0KA3aTENIbHBIX, JOrapuPMHUUECKMX M TPUTOHOMETPUYECKUX YpaBHEHMH,
HEpaBEHCTB M UX cucTeM. [loiyueHHbIE YMEHHsI MCIIOJIB3YIOTCS MPH HMCCIENOBAaHUU (YHKLUUH C
IIOMOUIbIO0 IPOM3BOJAHOM, PEIICHUH NPUKIAJHBIX 33/a4 U 3a/1a4 Ha HaXO0)KJIeHUE HauOOJIbIIMX U
HAaMMEHBIINX 3HaueHWi ¢GyHKuuu. JlaHHAs conepKaTenbHas JIMHUS BKIIOYAET B cels Takke
dbopmHupoBaHHE YMEHMH BBIIOJHATH pacy€Tel 1o (¢opMmyiaM, NpeoOpa3oBaHUs —LEIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAaKXKE BBIPAXKCHU,
coJepKallluX CcTerneHu u Jjorapudmbel. brnarogaps wu3ydeHuro anredpandyeckoro marepuania
MIPOUCXOJUT JalibHEHIee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOTO MBIIIJICHUS ydalluxcs,
(bopMHpYIOTCS HaBBIKM JIEAYKTUBHBIX pacCyXKJIeHHUH, pabOThl € CHMBOJIBHBIMU (OpMamu,
NPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEl B BUJE PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraerT 3¢p(eKTUBHbIE UHCTPYMEHTHI JJIsl PElICHUs MPAaKTHUECKUX U €CTECTBEHHO-HAYyYHBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxarenbHo-MeTondeckas JUHUA «DyHKIMM W TpaQUKH» TECHO IeperseTaeTcs ¢
OPYTUMU JIMHUSMHU Kypca, ITOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEAOBATEIILHOCT U3yUYEHHUS
MaTtepuaina. V3yuyeHue CTENeHHOM, MOKa3aTeJbHOM, JIOrapu(pMUYECKOW U TPUTOHOMETPHUUECKHX
GyHKIUH, WX CBOWCTB M IpadHKOB, HCIOJb30BaHWE (QYHKIMM [UIsl pelieHus 3aaad u3 APYTux
y4eOHBIX MPEIMETOB U PeaTbHOMN KU3HHU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAINU30M, TaK U C
peleHreM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yaenseTcst (OpMHPOBAHUIO
YMEHHS BbIpaKaTh (QOpMyJaMU 3aBUCUMOCTH MEXIY Ppa3IMYHbIMU BEJIMYHMHAMH, HCCIIENOBATh
MOJIy4Y€HHbIE PYHKIIMH, CTPOUTH UX rpa@uku. Matepuain 3Toi cofepx aTeabHOM JIMHUN HaleJIeH Ha
pa3BUTHE YMEHUN WM HABBIKOB, IO3BOJIAIOLIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOi (opMme: aHaIMTUYECKOH, rpaduueckoi u cioBecHOil. Ero m3ydenme crnocoOcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBINIICHHS, CHOCOOHOCTH K OOOOIIEHHIO U KOHKpETHU3allHH,
HCIIOJIb30BAaHNIO aHAJIOTHIA.

CopepxarenpHas ymHUsA «Hauama MaTeMaTHMYecKOro aHajln3a» IO3BOJISET CYLIECTBEHHO
paclMpuTh KPyr Kak MaTeMaTHMYeCKHX, TaK M MPUKIATHBIX 33134, JOCTYIHBIX OO0y4aromumcs, y
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KOTOPBIX TOSIBJISIETCS. BOBMOXXHOCTh HCCIIEIOBATh U CTPOUTH Tpaduku (PYHKIUH, OMPEesITh UX
HauOOJIBIIINE ¥ HAaWMEHBIIIME 3HAYEHUS, BBIUMCIATH TUIOMAAH (GUTYp M OOBEMBI TEJ, HaXOIUTh
CKOPOCTH M YCKOpeHHs TpoieccoB. JlanHas cojaepxaTeibHasi JMHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTEMaTUYECKUX MOJENIed pealbHbIX CHUTYallUui, HaXO0XJICHUS
HaWJIydIllero pelieHUus B MPHUKIATHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKHX, 3ajadvax.
3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOI'O0 aHaliu3a CIIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(hOpPMaAIBHO-JIOTHYECKOTO M KPEaTHBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W HCKyccTBe. OOywaromuecs y3HAIOT O
BBIJIAIOIIMXCS PE3YyJIbTATAX, MOJYYCHHBIX B XOJI€ Pa3BUTUSI MATEMATHKU KaK HAyKH, U UX aBTOpax.

ConeprkarenpHO-MeTOIMUeCKast JTMHUS «MHOXKEeCTBa M JIOTHKa» B OCHOBHOM IIOCBSIIEHA
dJIEMEHTaM TEOPHUH MHOXECTB. TE€OpPETMKO-MHOKECTBEHHBIC IPEACTABICHUS MPOHU3BIBAIOT BECH
KYpC IIKOJBbHON MAaTeMAaTHKU M MpeAJiaraloT Haubojee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONINI BCE
pazziensl MaTEMATUKH U €€ MPUIIOKCHHU M, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCIUILIUHBI B
enuHoe 1enoe. l[losToMy BaXHO [aTh BO3MOXKHOCTh UIKOJIBHUKY MOHHMATh TEOPETUKO-
MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHMKHW M HCIIOJb30BAaTh €ro JUIsl BBIPAKCHHUS CBOMX
MBICIICH.

B kypce «Ainrebpa um Hadama MaTEMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT TaK)Ke€ OCHOBBI
MaTeMaTHYeCKOro MOJICIIMPOBaHUsA, KOTOpPBIE IPHU3BaHbI CHOPMHPOBATH HABBIKK IOCTPOCHUS
MojieTiell peajbHBIX CUTYalluid, UCCIEOBAHMS 3TUX MOJEJEeH C MOMOIIbI0 ammapara aireOpbl u
MaTeMaTUYeCKOro aHaJIM3a U UHTEPIIPETAIIMHU TTOJIyYCHHBIX PE3YJIbTaTOB. Takue 3a/laHusl BIJICTCHBI
B K&XJIbI M3 Pa3/esioB MPOTPaMMBbI, MIOCKOJIBKY BECh MaTepuajl Kypca IIUPOKO UCIOIb3YeTCs IJIs
pelleHus NpUKIaaHbIX 3a1a4d. [Ipu pemeHun peaabHbIX TPAKTHUECKUX 3a]a4 YUalluecs: pa3BUBAIOT
HaOIIOIaTEeNbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, HCIOIB30BAThH
aHaAJIOTHI0, 0000IIATh U KOHKPETU3UPOBATh ITpodsieMy. [lesTeIbHOCTh IO (POPMUPOBAHUIO HABBIKOB
penieHusl MPUKIAIHBIX 3a/lad OpraHU3yeTCs B MPOIeCcCe M3YUYeHHUs BCeX TeM Kypca «Anredpa u
Hayajla MaTeMaTHYECKOr0 aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

B yueOHOM maHe Ha M3yuyeHHE Kypca anreOpbl U Hadall MaTeMaTHYeCKOTO aHalln3a Ha 0a30BOM
ypOBHE OTBOAUTCH 2 yaca B Hezento B 10 kimacce u 3 yaca B Hegento B 11 kiacce, Bcero 3a JBa roja
oOyuenust — 170 gacos.

COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
Yuciia 1 BbIYUCICHUSA
Pannonanehpie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue qpoou. Apudmernyeckre onepauu ¢ palMoHAIbHBIMU YHCIaMU, TPeoOpa3oBaHus
YHUCIIOBBIX BbIpaxkeHUU. [IpuMeneHune npodeil 1 MpOLEHTOB I pelleHHs] MPUKIAJHBIX 3a/ad U3
Pa3JIMYHBIX OTPACIEH 3HAHUM U PEaIbHOM KU3HU.
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JleiictButenbHbple uMcna. PanuoHanbHble W UppalMOHaibHBIE 4Hcia. ApUpMETHUECKHe
orepanuy C JeHCTBUTENbHBIMU unciaaMmu. [IpuOnumkEHHbIC BBIYUCICHUS, MpPaBHJIA OKPYIJICHUS,
IIPUKUIKA U OLIEHKA Pe3yJIbTaTa BbIYMCICHUI.

Crenenp ¢ nenbiM mnokaszareneM. CranmapTHas (opma 3amucu JeWCTBUTENBHOTO YHCTIA.
Hcnonb3oBanue noaxosiieit GopMbl 3aIUCH AEUCTBUTEIBHBIX YHUCEN IJISl PEIICHUS TPAKTHYECKUX
3a/1a4 ¥ IPE/ICTaBIICHUS IaHHbIX.

Apudmerndeckuii KOpeHb HaTypajdbHOH cTeneHu. J(elcTBus ¢ apudMEeTHUYECKUMH KOPHIMHU
HAaTypaJIbHOU CTEIICHHU.

CuHyC, KOCUHYC M TAaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHIEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHMsI M HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHUsL.

[IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
(bopMyIIbL.

VYpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo 1 HHTEpBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

Pemienre TpuroHoMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHrne ypaBHEHUN W HEPABEHCTB K PEUICHUI0O MATEMAaTHMYECKUX 3aJad W 3aJad M3
pa3nuYHBIX 001aCTeH HAYKH U PEATbHOM KU3HH.

DOyHKUUH U rpaGuKu

Oyukus, crocoos! 3aganus dynkiun. ['paduk pynkuuu. Bzaumuo oOpatHbie PyHKIIMH.

OO6nacte omnpezaeneHUs M MHOXeCTBO 3HaueHMM ¢yHkumu. Hymm ¢ysnkumu. ITpomexyTku
3HAKOINOCTOSAHCTBA. YETHBIE 1 HEUETHBIE PYHKIUH.

CreneHHass (QyHKIMS C HAaTypajJbHbIM M ILeNbIM Toka3zareneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa 1 rpauk KOpHs N-0if CTETEeHH.

Tpuronomerpuieckas OKpyKHOCTb, OIIPeieNICHHE TPUTOHOMETPHUECKUX (PYHKIUI YHCIOBOTO

apryMeHTa.

Hauana MmaTeMaTH4€CKOIo aHAIN3A

[locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHMs  HocienoBarenbHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernueckas u reomeTpruyeckas nporpeccuu. beckonedHo yObIBaroIasi reoMeTpruiecKast
nporpeccusi. Cymma GeckoHeuHO yObIBaromieil reomerpudeckoi nporpeccun. @opmyna ClOKHBIX
IIpOLEeHTOB. M cIo/Ib30BaHNE TPOIPECCUU ISl PELIEHMSI pEAJIBHBIX 3a]1a4 IPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoOXxecTBO, omnepauuy HajJ MHOXecTBaMu. Jlmarpammsbl Oilniepa—Benna. IIpumenenune
TEOPETUKO-MHOKECTBEHHOI'O afmnapara JJis ONHCAHMsI pealbHbIX IPOLIECCOB M SIBICHUU, IpU
pelIeHUH 3a]]a4 U3 IPYTHX YUeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10Ka3aTEILCTBO.

11 KJIACC
Yuciia 1 BLIYMCJIECHUSA
Harypanpnsie u nensie yucna. [IpusHaku 1eIMMOCTH LETBIX YUCETL.
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Crenens ¢ panuoHanbHbBIM ITOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecATUUHbIE U HATYypaJIbHBIE JIOTapU(PMBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpa3oBanue BEIpAXKEHHUN, COACPIKAIINX JIOTAPU(MBIL.

[IpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKALIMX CTENEHH C PAllMOHAIIbHBIM [IOKA3aTeJIeM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuuecke ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl JHMHEWHBIX YypaBHEHMI. PelleHue npuKiIagHbBIX 3a7ad C IOMOILBIO CUCTEMBI
JINHEMHBIX YPAaBHEHUU.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHMI, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a7a4 U 3a/1a4
U3 pa3IMyYHbIX 00JacTel HAyKu U peanbHOM JKU3HHU.

DOYyHKUMH U TPaPUKU

@Oynkuus. [lepuonnueckue Gynkiuu. [IpoMexxyTku MOHOTOHHOCTH (YHKIUU. MakCUMyMbl 1
MUHUMYMBI QyHKIHU. Hanbonpee n HanMeHbIIee 3HaueHne (QyHKIMHA Ha TIPOMEXKYTKE.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U TPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpaduKoB GYHKIUHN 11 HCCIIEAOBAHMS MTPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE
BO3HUKAIOT IPH PEIICHUH 33724 U3 APYTHX YIEOHBIX MPEIMETOB M PeaibHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

HenpepsiBable pyHKIMU. METOA HHTEPBAIOB /s pEIlIEHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NYECKUN CMBICI IPOU3BOIHOM.

[Ipou3BonHble 3MeMEHTApHBIX (yHKUKNA. DOpMyJbl HAXOXKIEHUS MPOU3BOJHOW CYMMBI,
MIPOU3BEICHUS U YACTHOTO (DYHKITHA.

[IpuMeHeHHe TMPOM3BOIHON K HCCIENOBaHMIO (PYHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HanbobIIero 1 HauMEHbIEro 3Ha4eH!s PYHKIUU Ha OTPE3KE.

[IpuMeHeHne Mpon3BOIHON ISl HAXOXKACHUS HaWIy4dlIero pelieHus B MPUKIIAIHBIX 3aa4ax,
JUIsL OTIpEJIeJIEHUs] CKOPOCTH IMpoIiecca, 3alaHHOT0 (OPMYIIOi UK rpauKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Huterpai, ero reomeTpudeckuii u pu3ndecKuil CMbIC. Berancienue uaTerpaia mno gpopmye
Herorona—IJleitOHuna.

IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro npeamera «MaremaTnka» JOHKHO 00ecTIedMBaTh JOCTH)KEHUE Ha YPOBHE
cpeqHero ooOmero o0pa3oBaHUS CIEAYIOMIUX JHUYHOCTHBIX, METANpPEeAMETHBIX M MpPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNPOrpaMMbl yueOHOro mnpenmera «MaremaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocniuTaHue:

C(OPMHUPOBAHHOCTBIO ~ IPAXJAHCKOW TMO3UIMM  OOydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIecTBa, MPEACTaBICHUEM O MATEeMAaTHYECKUX OCHOBAX
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(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, TPOIEAYDP I'PaskAaHCKOTO 00mecTBa (BBIOOPHI,
OIIPOCHI U TIP.), YMEHUEM B3aHMOJICHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBHH C MX
(GYHKIMAMU ¥ HAa3HAYEHUEM.

[TaTpuoTnyeckoe BOCIUTAaHUE:

cOPMHUPOBAHHOCTHIO POCCHHUCKOW I'PaKIAHCKOW MACHTHYHOCTH, YBRKEHHS K MPOIIIOMY U
HACTOAIIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHIXKCHHSM POCCHUCKUX
MaTeMaTUKOB M POCCHUICKOH MaTeMaTH4ecKOW IIKOJbI, K HMCHOJBb30BAaHUIO STHX JOCTHKCHUH B
IpYTUX HAayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHMEM  JyXOBHBIX IICHHOCTEH  POCCHHMCKOr0  Hapoaa; c(HOopMHpPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHHEM
TOCTIDKEHUH HAyKd M JIATENIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJAJa B IOCTPOCHHE
YCTOMYMBOTO OYIyIIEro.

DcTeTndyeckoe BOCIUTAHUE:

3CTETHYECKUM OTHOIIECHHEM K MUPY, BKIIIOYasi 3CTETUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajad, PELICHWH, PACCYXIEHHUH; BOCHPHUUMYHBOCTHIO K MAaTEMAaTUYECKUM AaCHEKTaMm
Pa3IMYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

cpOpPMUPOBAHHOCTHIO YMEHHSI IIPUMEHSITh MaTeMaTHUECKIE 3HAHUS B HHTEPECax 37J0POBOTO U
6e30macHOr0 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO (3/10pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATHIA U OTABIXA, PETYJIsipHas PU3HUecKas akTUBHOCTS); (PU3NIECKOTO
COBEPIICHCTBOBAHUS, ITPU 3aHATHUSIX CIIOPTHBHO-03/I0POBUTEIILHOM IESITEIEHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYI0TIOOHS; HHTEPECOM K Pa3JINYHBIM chepam
poeCCHOHATFHON JESITENbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON M €€ MPUIOKEHUSIMH, YMEHHEM
coBepILIaTh OCO3HAHHBIN BbIOOp Oynyiiei mpodeccun U peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHMIO U caMOOOPa30BaHUIO Ha
MPOTSDKEHUH BCEW YKU3HH, TOTOBHOCTHIO K aKTUBHOMY YYAaCTHIO B PEIICHHH MPAKTHYECKHUX 3ajad
MaTeMaTHYeCKON HaNpaBJICHHOCTH.

DKOJIOTHYEeCKOE BOCIIUTAHUE!

C(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYyJBTYpbl, IOHUMAaHUEM BIHMSIHHUS COLMAIBHO-
HSKOHOMHYECKUX TIPOLECCOB HA COCTOSIHHE MPHPOJHOW W COUIMAIBHON Cpeibl, OCO3HAHHWEM
r7100aBHOTO XapaKTepa dKOJOTHYECKUX MPOo0IieM; OpUEeHTAIIMeH Ha IPIMEHEHNE MaTeMaTHYeCKIX
3HAHUH JJIs pelieHus 3aa4 B 00JacTu OKpY XKarolleil cpe/ibl, MIaHUPOBAHUS MMOCTYNKOB M OLIEHKU
UX BO3MOKHBIX MTOCIIEICTBUH [ OKPY>KaIOIIeH Cpebl.

LleHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U 00IIECTBEHHOW NMPAaKTUKH, TOHUMaHUEM MaTeMaTHUECKOM HayKH Kak c(epbl YeT0BeYECKON
JesITeIbHOCTH, ITANOoB €€ Pa3BUTUS U 3HAYMMOCTH JUISI pPa3BUTHUS IUBUIIN3ALIUH; OBJIAIEHUEM SI3bIKOM
MaTeMaTHKH M MaTeMaTH4YeCKOH KyJIbTYpOHl KaK CpEeICTBOM TMO3HAHUS MHPA; TOTOBHOCTBHIO
OCYIIECTBIISITH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO I TETPHOCTh WHANBUAIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI
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MertarnpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPaMMbI Y4eOHOTO mpeamera «MatemaTukay
XapaKTepU3yIOTCS  OBIAJICHUEM  YHHUBEPCAIbHBIMU nO3HAGAMENbHBIMU oeticmeusimu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — pe2yIsimUEHbIMU
oeticmeusmu.

1) Vuueepcanvuvie nosnasamenvhvle Oeiicmeusi, obecneuusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECco8 00yuaowuxcs (0ceéoeHue memooo8 NO3HAHUS OKPYICAIWe20 Mupda,
npUMeHeHUe T02UUeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

bazoBble ioruueckue AecTBHS:
® BBIBISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMAaTHUYECKUX OOBECKTOB,
MOHATHI, OTHOIICHUW MEXIy TIOHATUAMHU; (OPMYIUPOBATH OMPEICIICHUS TOHSTHI;
YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(DUKAIMU, OCHOBAHUS ISl 000OIICHHS U
CpaBHEHHSI, KPDUTEPHH ITPOBOIUMOTO aHAIIN3a,;
® BOCHPHHHMATH, (HOPMYIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC H
OTpPHIIATEIIbHBIC, CIUHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHbIC;

® BBISBISITh MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W NMPOTHBOpEUUs B (aKTax,
JAHHBIX, HAONIOJCHUSIX W YTBEPXKICHHSX; TMpeajaraTb KPUTCPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
e JleNaTh BBIBOABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOUYCHHH, YMO3aKITFOUEHUH 10 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSTENIBHO JIOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPKICHHUH (TIpsSMbIC U
OT TIPOTHBHOIO), BEICTPAWBATh APTYMEHTAIIMIO, TPUBOIUTEH MIPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e  BBIOHMpATH CIIOCOO pelieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,

BBIOMpaTh HanboJiee MOAXOASAIINIA ¢ YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).
basoBble nccnenoBarenbcKkue AeHCTBUS:
®  HCITOJIE30BATh BOIPOCKHI KaK MCCIIECIOBATEILCKH HHCTPYMEHT TTO3HAHUS; ()OPMYJIMPOBATH
BOIPOCHI, GUKCHUPYIOIIHE TIPOTHBOPEYHE, TPOOJIeMy, YCTAHABIIUBAThL HICKOMOE M JJAHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATEH CBOIO IMO3HIIHIO0, MHEHUE;

® T[POBOJUTH CAMOCTOSTEIHHO CINIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIICIOBAaHUE TIO
YCTaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, SBJCHHWSA, IpOLEecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMH, SBICHUSIMH, MPOIIECCAMU;

®  CaMOCTOSITENBHO (OPMYITUPOBATH OOOOIIEHHS U BBIBOBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIIO/ICHHUsI, HWCCIIECOBAHMs, OIEHUBATh JOCTOBEPHOCTh MOIYUYEHHBIX pPE3yJIbTaTOB,
BBIBOZIOB M 000OILIEHNUIH;

® [IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MIPEIITOIOKCHHS O

€r0 pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabota ¢ nuadopmanmeii:

®  BBIABIATH JeUITUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOMPOC U IS

peIIeHUs 3a]1a9H;

e BpIOMpaTh WHGOPMAIMIO W3 KCTOYHMKOB Ppa3NUYHBIX THUIIOB, AaHAJIW3UPOBATH,

CHUCTEeMATH3MPOBaTh W HWHTEPIPETHPOBATh HH(POPMAIMIO PA3TMYHBIX BUIOB M (OpM
MIpe/ICTaBJICHHUS;
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CTPYKTypuUpOBaTh  HH(OpMALMIO, NPEACTaBIiATh €€ B  pa3iMuHbIX  (opmax,
WLTIOCTPUPOBATH rPpauuecKu;

OLICHMBATh HAAEKHOCTh HH(POPMALMKM IO CAMOCTOATEIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vhusepcanrvhvle KOMMyHUKamueéHnvle Oeticmeus, 00ecnedusarom coopmuposanHocns
COYUANIbHBIX HABLIKOS 0OYUAIOUUXCAL.
OOmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUAMHU U HEISMHU
00IIeHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHBMEHHBIX
TEKCTaX, JaBaTh IOSCHEHMs IO XOAY pEUICHUsS 3aJayd, KOMMEHTHPOBATbH IIOJYYEHHBIN
pe3yibTarT;

B X0/ie 00CYXJIeHHs 3aJaBaTh BONPOCHI MO CYLIECTBY OOCYKIA€MOM TeMbl, MPOOJIEMBI,
peliacMoi 3a/1ayu, BBICKA3bIBaTh MJEH, HALEICHHBIC HA IOUCK PEILICHMS; COIOCTABIIATH
CBOM CYXKIECHMSI C CYKJIEHUSAMU JIPYIMX YUaCTHUKOB Jnajora, oOHapyXUBaTh pa3ivyuue u
CXOACTBO TMO3MLIMKA; B KOPPEeKTHOH Qopme (opMynupoBaTh pPa3HOINIACHSA, CBOU
BO3PaKEHUS;

NIPEACTABIIATh PE3yIbTaThl PELICHUS 3a7a4d, DKCIEPUMEHTA, UCCICNOBAHMS, IIPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (OpMaT BBICTYIJICHMsSI C Y4ETOM 3a/ay MpE3eHTALUU U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyTHUYECTBO:

MOHUMATh M WCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI MpU
pemieHnH y4eOHBIX 3ajad; MPUHUMAThH [IE€JIh COBMECTHOH IEsTEeIbHOCTH, IUIAHHPOBATH
OpraHM3ali0 COBMECTHOW paboThl, pacrpenensiTh BHAbI padoT, JOroBapuUBaThC,
00CyX/1aTh MPOLIECC U Pe3ybTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOACH;
y4acTBOBaTh B I'PYHNOBBIX (Gopmax paboTsl (0OCYyXAeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JEHCTBUS C
JIPYTUMH YI€HAMH KOMaH/bI, OI[CHHBATh Ka4eCTBO CBOETO BKJIA/a B OOMIMKA MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom opMuposanue CMvlci08biX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BBIOUPATh CIOCOO pELIEHUS C Y4ETOM
UMEIOLIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHUaHTHI PEICHUH ¢ yu€TOM HOBOM nH(pOpMaluu.

CaMOKOHTpOJIB:

BJIQJIETh HaBBIKAMU MMO3HABATEIHFHON PEIICKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
W MBICITUTENIBHBIX TPOIIECCOB, UX PE3yJbTaTOB; BJIAJAETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yiIbTaTa pelleHns MaTeMaTUYecKoH 3a1auu;

NpEeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PELIEHUU 3a/ladyd, BHOCUTh
KOPPEKTUBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB, JAHHBIX, HAWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;



punoxenne xk OOIT COO MBOY Ilonosunckas COIII

® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBICHITH IPUUUHBI JOCTHIKECHUS
WM HEIOCTIKEHUS PE3yJbTaTOB JEATEIBHOCTH, HAaXOMUTh OMIMOKY, IaBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIBTATHI
OcBocHue ydeOHOro Kypca «Ajiredpa ¥ Havajsa MaTeMaTHYeCKOro aHalIM3a» Ha YPOBHE
cpeaHero oOmiero o0pa30BaHUs JIOJDKHO OOECIIeYMBATH JOCTHOKEHHE CIETYIONUX MPEIMETHBIX

00pa3oBaTeNbHBIX PE3YJIbTATOB:
10 KJIACC

Yucia ¥ BBIYHCICHUSA

OmnepupoBaTh MOHATHSMU: PALMOHAIBHOE M JICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs M
JecsITUUHas ApoOb, IPOLEHTHI.

BrImonHATh apupMeTHIECKHE OTepaly ¢ pallHOHAIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BoimonHaTe npulnnKEHHbIE BBIYUCICHUS, UCIIONb3YS IIPaBUiIa OKPYIJICHUS, Ae1aTh IPUKUIKY
U OLIEHKY pe3yjbTaTa BHIYUCICHUH.

OmnepupoBarh MOHATUSAMH: CTENEHb C LEJNBIM IOKa3aTelieM; CTaHAapTHas (opma 3amucu
JCWCTBUTENFHOTO YHCJA, KOPEHb HATYpPAJbHOW CTETEHHW; HCIIOIB30BaTh IMOAXOAIIYI0 (GopMy
3aIUCH ICHCTBUTENIBHBIX YUCEN JUIsl pEIeHHsI TPAKTUYECKUX 3a7a4 U IIPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJIBHOTO YIJIA; UCIOJIb30BaTh
3aMuch MPOU3BOJIBHOIO yIila uepe3 00paTHbIE TPUTOHOMETPUUECKHE (DYHKLINU.

YpaBHeHus U HEPaBEHCTBA

OnepupoBaTh NOHSTUSAMM: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJ0OE, PalMOHAJIbHOE,
UPPAaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPAaBHEHUE;

BeimmonHATe  mpeoOpa3oBaHMsS =~ TPUTOHOMETPUUYECKHMX  BBIPAXKEHMH M peliaTh
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI.

BoinonHsATe npeoOpa3oBaHMsl LENbIX, PAlMOHAIbHBIX W HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTbs OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsITh ypaBHEHUS M HEpABEHCTBA JJI PEIICHUS MATEMaTHYECKUX 3aJad W 3a1ad u3
pa3IMYHbIX 00JacTel HayKU U pealbHOM JKU3HH.

MonennpoBaTh peajabHble CUTYalllU Ha SI3bIKE aJIreOphl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPABEHCTBA I10 YCIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOEHHBIE MOJENHN C UCIIOIb30BAaHUEM allliapara
anreOpsbl.

DyHKIUHN U TPa@UKH

OmnepupoBath MOHATUSAMH: (QYHKIHS, CIIOCOOBI 3aManus (DYHKITMH, 00JIaCTh ONpPEICICHHS U
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK (yHKIIUH, B3aUMHO 00paTHbIE (GYHKIUH.

OmnepupoBaTh MOHATUSAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIH (PYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKIMN 1)1 pelieHus: ypaBHEHUH.

Crpouth M yMTaTh rpaduKud JTUHEHHOM (YHKUIMH, KBAaApPaTUYHOW (YHKIMHU, CTETIEHHOU
(YHKIINU C LENBIM MTOKa3aTeNIeM.

10
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Hcnonp3oBare rpaduku GYHKIME ISl MCCIIEIOBAaHHS IPOIECCOB M 3aBHCUMOCTEH IpH
pelIeHHU 3a/ad M3 JPYyrux Y4eOHBIX HPEIMETOB U peajbHOM JKU3HU; BBIpAXKATh (HOpPMyIaMu
3aBUCUMOCTH MCKY BCIIMYUHAMMU.

Hauyana MaTeMaTH4ecKoOro aHajau3a

OrepupoBaTh MOHATUSMH: IOCJIEAOBATEILHOCTh, apU(pMETHYeCKass W TIeOMETpUYEecKas
HPOrPECCHH.

OrnepupoBaTh MOHATUSMU: OCCKOHEYHO YOBIBAIOINAS T€OMETPUYECKas MPOrpeccHs, CyMma
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3amaBath IOCIEAOBATEILHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcrosnp30BaTh CBOWCTBA MOCIIEA0BATEILHOCTEH M IPOTPECCHIA sl PEIICHUS PeabHBIX 33/1a4
HPUKJIAJHOTO XapakKTepa.

MHo:xecTBa U JIOTHKA

OHepI/IpOBaTI) MMOHATHUAMU: MHOXKCCTBO, OIICpallM HaJl MHOKCCTBAMMU.

Hcrosnp30BaTh TEOPETHKO-MHOXKECTBEHHBII ammapar JJisl OMUCAHUs PEAbHBIX MPOLECCOB U
SIBJICHHUH, IPU PELICHHUH 3324 U3 IPYTrUX yu4eOHbIX MPEIMETOB.

OnepupoBaTh MOHATHIMHE: OIIPEICIICHHE, TEOPEMa, CIIEICTBUE, I0KAa3aTEIbCTBO.

11 KJIACC

Yucaa 1 BIYUCIEHUS

OnepupoBarh MOHATUSIMH: HaTypajdbHOE, 11€JI0€ YUCIIO; UCIIOIb30BATh MPU3HAKU JACIUMOCTH
LIEJIBIX YHCEJI, PA3JIOKEHHUE YHCIIA HA TPOCTHIE MHOKHUTENH JJISI PELICHUS 33/1a4.

OnepupoBaTh NOHATUEM: CTEIICHb C PAIlMOHATIBLHBIM [T0KA3aTEIIEM.

OnepupoBath MOHATHAMHU: JIOTapr(M Yncia, JECITHUHBIE U HATypaJIbHbIE TOTapU(MBIL.

YpaBHeHHSI M HEPABEHCTBA

[IpuMeHaTh CBOWCTBA CTENEHU ISl TPe0Opa30BaHMs BBIPAKEHUHN; OIEPUPOBATH MOHITHIMHU:
I0Ka3aTeJIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI NTOKA3aTEIbHBIX YPAaBHEHUN U
HEpPABEHCTB.

BrimonnsaTe mpeoOpa3oBaHus — BBIPAKEHUH, ColepKalux JorapudMbl; OMEpUpPOBATH
MOHATUSAMM: JIOTapu(PMHUYECKOE ypaBHEHHE W HEPaBEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
norapu(MUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonute penrenus npocTenmmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CHCTEMa JIMHEWHBIX YpPaBHEHUW U €€ pelieHue; MCIOJIb30BaTh
CUCTEMY JIMHEMHBIX YPABHEHUH U1l PEUICHUS MPAKTUYECKUX 3a/1a4.

Haxomuth pemieHuss mpoCTeNIIMX CUCTEM M COBOKYITHOCTEW palMOHAJIbHBIX YPaBHEHUN U
HEpPABEHCTB.

MopenupoBaTh peaibHbIC CUTYAIIUU Ha S3BIKE aNTreOphl, COCTABIIATH BEIPAKECHHUS, YPAaBHECHHUSI,
HEpAaBEHCTBA MW CHUCTEMBI II0 YCJIOBUIO 3aJadyM, MCCIEAOBAaTh TMOCTPOCHHBIE MOJEIN C
MCIOJIb30BaHUEM arrapara anreopsl.

DYyHKUMH U TPaPUKU

OnepupoBaTh MOHATHAMU: TIEpHOIUYECKast QYHKINS, TPOMEXKYTKH MOHOTOHHOCTH (PYHKITHH,
TOYKH dKCTpeMyMma (yHKIIMH, HAauOOJIbIlIee M HaMMEHbIee 3HAYeHUsI (QYHKIIMH Ha MPOMEKYTKE,
MCIONIb30BaTh UX ISl UCCIEeNOBaHUS (DYHKITH, 3aIaHHON rpadrKoM.
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punoxenne xk OOIT COO MBOY Ilonosunckas COIII

OnepupoBatb MOHSTUSMU: rpaduku MOKa3aTeNbHOMH, norapumuueckoin u
TPUTOHOMETPUYECKHUX (YHKIHMI; 1300pakaTh UX HA KOOPAUHATHOM MIOCKOCTH M UCIIOJIb30BATh IS

pELIEHHS YPABHEHHUI U HEPABEHCTB.

N300pakaTh Ha KOOPIMHATHOM TIOCKOCTH TpaUKH JIUHEHHBIX YPaBHEHUH U UCIOIb30BAThH

UX I pCHICHUA CUCTEMBI JIMHEMHBIX ypaBHeHHﬁ.

Wcnonb3oBatk rpadguku GyHKUUN 111 KCCIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH U3 IPYTUX

yLIe6HBIX JUCHUITINH.
Hauana MmaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSMH: HENpepbIBHAs (QYHKIMS; MPOM3BOAHAS (YHKLMHU; MCIOIH30BATh

reoMeTpUYECKUN U GU3NYECKUI CMBICI ITPOU3BOIHOM JIIsl pelIeHUs 3a/1a4.

HaXOI[I/ITB IIPOMU3BOAHEBIC JJICMEHTAPHBIX (bYHKHHﬁ, BBIYUCIIATE IIPOU3BOAHLBIC CYMMBI,

MIPOU3BE/ICHUS, YACTHOTO (PYHKITHIH.

Vcnonp30BaTh MPOU3BOIHYIO ISl MCCIeI0BaHUs (DYHKIIMA HA MOHOTOHHOCTB M 9KCTPEMYMBEI,

MMPUMCHATDH PE3YJIbTATHI UCCIICAOBAHHUS K IIOCTPOCHUIO Fpa(i)I/IKOB.

Hcnonb3oBath MMPOU3BOAHYIO UIA HAXOXKIACHUA HAWITYHUIICTO PCHICHUS B IIPUKIIAAHBIX, B TOM

YHCJIC COIUAJIbHO-OKOHOMUYCCKUX, 3a7avdax.

OnepupoBaTh MOHATHSAMM: INEepBOOOpasHass M HHTErpaji; IMOHUMAaThb TE€OMETPUYECKUH U

(bu3nyecKuil CMbICT UHTETpaa.

Haxonute mepBooOpa3Hble 3JeMEHTapHbIX (YHKIIHA;, BBIUUCISITH HHTErpan mo ¢Gopmyiie

Herorona—JleiitOuuma.

Pemrats MNPUKJIAAHBIC 3aJa4v, B TOM YHCJIC COUOHUAJIBHO-3KOHOMHNYCCKOTO U (1)I/I3I/I‘-ICCKOFO

XapakTepa, CpeaACTBaAM MaTECMATHUICCKOI'O aHaJIni3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo gacos DNeKTpPOHHBIE
No HanmMeHoBaHue pa3ienoB U TeM (poBbIe)
Konrtp. IIpakr.
n/m MpOrpaMMbI
porp Beero o Goter | paGors | 0Opa3sOBATENbHbIE
pecypcsl

MHoOXxecTBa palluOHAIbHBIX 1
1 NEUCTBUTENLHBIX YHCE. PaliioHaibHbIe 14 1
YpaBHEHUSI U HEPABEHCTBA

Oynkuuu 1 rpapuku. CTeneHs ¢ HeIbiM

http://resh.edu.ru

2 6 http://resh.edu.ru
nokasaresaeM
ApudmeTnueckuiit KopeHb N—0i CTENEeHH.

3 HppanroHanbHbIE YpaBHEHHUS U 18 1 http://resh.edu.ru

HCPAaBCHCTBA
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DopmyJibl
4 TPUrOHOMETpUU. T pUroHOMETpHUUECKHE 22 1 http://resh.edu.ru
ypaBHEHUS
5 [TocenoBaTeIbHOCTH ¥ IPOTPECCHH 5 http://resh.edu.ru
6 Hostopenne, O606H16HI:I€, 3 1 http://resh.edu.ru
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME

11 KJIACC
Ne H KonunuecTBo yacos DIEeKTpPOHHBIE
° auMEHOBAaHUE Pa3esiOB U TeEM Komtp, | Tlpars (dpoBbIc)
wn HpOrpaMmbl Beero paboThl paboTsl oOpa3oBaTenbHbIC
pecypesl
CreneHb ¢ paliOHAILHBIM TTOKA3aTEJIEM.
1 [TokazarenpHas Qynkuus. [lokazareapHbie 12 1 http://resh.edu.ru
ypaBHEHHsI 1 HEPAaBEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckue ypaBHeHUS U 12 http://resh.edu.ru
HEpaBEHCTBA
Tpuronometrpuyeckue GyHKIMH U UX
3 rpaduku. Tpuronomerpuyeckue 9 1 http://resh.edu.ru
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoAHON 24 1 http://resh.edu.ru
5 WHTerpan u ero npuMeHeHus 9 http://resh.edu.ru
6 Cucrembl ypaBHEHU 12 1 http://resh.edu.ru
7 HatypanbHble 1 nensle uncia 6 http://resh.edu.ru
8 Hosropenre, 0606mervIe’ 18 2 http://resh.edu.ru
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOT'PAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
No KosmmuectBo wacoB DNEeKTPOHHBIE
- Tema ypoxka Koutp ITpaxt U poBbIe
n/n Bcero ’ '
paGoTel | PaBOTHI o0Opa3oBaTeNbHbIC
pecypchl
1 MHo3xecTBO, onepaluy HaJl MHOKECTBAMHU. 1

Juarpammsl Ditnnepa—Benna

Panmonansusie urnciaa. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TPOLICHTHI, 0ECKOHEYHBIS 1
epUOANYECKUE IpooU

Apudmerndeckue ornepaiu ¢
3 panroHaTFHBIMU YUCIIAMH, TPE0Opa30BaHUs 1
YHCIIOBBIX BBIPAKCHUHN

[Ipumenenue apobeii 1 IPOIEHTOB IS
4 pELIECHHS TPUKIIAIHBIX 33/1a4 U3 Pa3JIUYHbIX 1
OTpaciiel 3HaHUH U peaIbHON KU3HU

[Ipumenenue apobeii 1 IPOIEHTOB IS

5) pelieHust MPUKIAIHBIX 33124 U3 Pa3IuIHbIX 1
OTpaciiel 3HaHUH U peaIbHON KU3HU

6 JlelicTBUTENbHBIE Unciia. PaninonanbHble U 1
MppanroHaIbHbIC YUCIIa

7 Ava/I(l)MeTI/I‘—ICCKI/Ie OIIEpAaLINH C 1
JeCTBUTENIbHBIMU YHCIaMHU
[TpuGnmxEHHbIE BEIYUCIICHUS, TPABHIIA

8 OKpYTJICHUs, IPUKUIKA U OLIEHKA pe3yJibTaTa 1
BBIUUCIICHHUH

9 ToxnmecTBa U TOXKIECTBEHHBIE 1
npeoOpa3oBaHus

10 YpaBHEHME, KOPEHb YPAaBHEHUS 1

11 HepaBeHcTBO, penieHre HepaBEHCTBA 1

12 Meroa uHTEpBaIOB 1

13 Pemrenue niensix u ApoOHO-paIIMOHATBHBIX 1

YpaBHEHHUI U HEPABEHCTB

KonrtponbHas pabora o Teme "MHokecTBa
14 palMOHANBHBIX U IEMCTBUTEIIBHBIX YHCET. 1 1
PanmonasbHble ypaBHEHUS U HEPABEHCTB"

OyHKIHSL, CIIOCOOBI 3ajaHus HYHKITHH.

15 B3aumHo obpaTHbIe QyHKIIUU

I'paduk pynakuu. Obmacts onpeneneHus u
16 MHOeCTBO 3HaueHni pyHxmu. Hymm 1
¢dbyHKmu. [IpoMeKyTKH 3HAKOTIOCTOSTHCTBA

17 UYéErHble 1 HEYETHDBIE PYHKINH 1
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CreneHs ¢ LESJIBIM ITOKAa3aTCJIEM.

18 CrannaptHas popma 3arucu
JEUCTBUTEIBLHOTO YUCIa
Hcnonb3oBanue noaxosueil popmsl 3anucu

19 JNEHUCTBUTENBHBIX YHCEN JUIS PEIICHUS
IIPAKTUYECKUX 3a]a4 U IPEJCTABICHUS
JAHHBIX

20 Crenennast GyHKIHUS C HATYPAJTbHBIM
1esbIM nokaszareneM. E€ cBoiicTBa u rpaguk

21 Apudmernueckuii KOpeHb HATYPaTbHOU
CTENEHU

22 Apudmernaeckuii KOpeHb HATYPaTbLHON
CTEIECHU

23 CaoiicTBa ava/I(l)MeTI/I‘IeCKOI‘O KOpHS
HaTypaJIbHOM CTENEHU

o4 CaoiicTBa a}flI/I(bMeTI/I‘ICCKOFO KOpHSI
HaTypaJbHOMN CTENEHU

o5 CsaoiicTBa ava/I(l)MeTI/I‘IeCKOI‘O KOpHS
HaTypaJbHOM CTENEHU

26 HUCI‘;ICTBI/I}I C apu(METUYECKUMHU KOPHAMH N—
Oii cTeneHu

27 I[?ﬁCTBI/ISI ¢ apu(METUIECKUMU KOPHSIMH N—
Ol cTeneHn

28 [[VeﬁCTBH;I C apu(METUYECKMMHU KOPHAMH N—
Ol cTeneHn

29 [[UeﬁCTBH;I C apu(METUYECKMMHU KOPHAMH N—
Oif cTeneHu

30 ﬂ?ﬁCTBHﬂ ¢ apu(pMeTUYECKUMHI KOPHSAMHU N—
Ol cTeneHu

31 Pemenne nppanoHalbHBIX ypaBHEHUN U
HEPAaBEHCTB

32 Pemenne nppanMOHaNbHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenue nppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB

34 Pemenne nppannoHalbHBIX ypaBHEHUN U
HEPaBEHCTB

35 Pemrenne nppanoHanbHBIX YPaBHEHUN U
HEPABEHCTB

36 CBoiicTBa u rpaduk KOpHS N-0if cTeneHn

37 CoiicTBa 1 rpad UK KOpHS N-O CTETIeHH
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KonTponbhas pabota no teme

38 "ApudMETHICCKHI KOPEHb N—O0i CTETICHH. 1
HppannoHaiibHble YpaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHHYC ¥ TAaHI'€HC YHCIIOBOI'O 1
apryMeHTa

40 CuHyc, KOCHHYC ¥ TaHT€HC YHCIIOBOTO 1
apryMeHTa

a1 ApKCHHYC, apKKOCHHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

42 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIOBOTO apryMeHTa
Tpuronomerpudeckass OKpy>KHOCTb,

43 orpejeNieHue TPUTOHOMETPUYECKUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpuveckast OKpy>KHOCTb,

44 orpeeNieHue TPUTOHOMETPUYECKUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa

45 OCHOBHBIEC TPUTOHOMETPUIECKUE POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

48 OCHOBHBIEC TPUTOHOMETPUIECKUE POPMYITBI 1

49 Hpeo6pa30vBaHI/1e TPUTOHOMETPUYECKHUX 1
BBIpOKEHU I

50 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIpQ)KEHU I

51 Hpeo6pa30vBaHI/1e TPUTOHOMETPUYECKHUX 1
BBIpOKEHU I

59 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BBIpQ)KEHU I

53 Hpeo6pa30vBaHI/1e TPUTOHOMETPUYECKHUX 1
BBIpOKEHU I

54 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

55 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

56 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

57 Pemenne TpUroHoMETpUYECKUX YpaBHEHUI 1

58 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1

59 Pemenne TpUroHOMETpUYECKUX YpaBHEHUI 1
KonTponbhas pabota no teme "dopmysisi

60 TPUTOHOMETPHUH. TPUTOHOMETPUYECKUE 1

ypaBHeHHs"
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HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJaHusg

61 nociegoBaTebHOCTE. MOHOTOHHEIE 1
IOCJIEAOBATEIBHOCTH
Apudmernueckas ¥ reoMeTprUIeCcKas
62 nporpeccuu. Vcrnonp30BaHue MPOrpeccuu s 1
pelIeHus pealIbHBIX 3314 MPUKIIATHOTO
Xapakrepa
beckoneuHo yObIBaromasi reoMeTpruaecKast
63 nporpeccusi. CymMMa O€CKOHEUHO YOBIBaromen 1
TeOMETPHUYECKON MPOTrpeccHu
64 dopmyia CI0KHBIX TPOIEHTOB 1
65 dopmyIia CIIOKHBIX TPOIEHTOB 1
O0001enue, cucTeMaTH3allks 3HaHUH 3a
66 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
againn3a 10 kimacca
67 Hroroasi KoHTposIbHas paboTa 1 1
O0o001enue, cucTeMaTH3allks 3HaHUH 3a
68 Kypc anreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
agann3a 10 kimacca
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOT'PAMME
11 KVIACC
No KonnuecTBo yacos DEeKTPOHHBIE
- Tema ypoka Kontp Tpakt 1udpoBbIe
o/ Bcero ) )
paboTel = paboTHI oOpasoBarenbHbIe
pecypcbl
1 CrerneHsb ¢ paliioOHaIbHBIM MTOKa3aTeIeM 1
2 CBoiicTBa cTeneHu 1
3 [IpeoOpa3oBaHue BEIpAXKEHUH, COTEPIKALTUX 1
paIMoHaNIbHBIEC CTEIICHH
4 [TpeoOpazoBaHue BhIpaXKEeHHI, COAEPIKALIUX 1
paIMOHAIILHBIC CTCTICHH
5 [IpeoOpazoBanme BEIpAXKEHUH, COTEPIKALTUX 1
paIMoHaNIbHBIC CTEIICHH
6 [TokaszarenpHbIC ypaBHEHUSI U HEPABEHCTBA 1
7 [TokaszarenpHbIC ypaBHEHUSI U HEPABEHCTBA 1
8 [TokaszarenpHbIC ypaBHEHUSI U HEPABEHCTBA 1
9 ITokazaTenpHbIe YpaBHEHHUA U HEPABEHCTBA 1
Yy
10 ITokazaTenpHble YpaBHEHHUA U HEPABEHCTBA 1
Yy
11 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U 1

rpaduk
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KoHntposnbnas padota o teme "Crenens ¢
palKOHATBHBIM ITOKa3aTEeIeM.

12 1
[Toka3zarenbHas ¢pyHkuus. I[lokasarenbHble
YpaBHEHHUs U HEpaBEeHCTBA"

13 Jlorapudwm ymncna 1

14 JlecaTUUHbIE U HATYpAJIbHBIE JTOTapH(PMBI 1

15 [IpeoOpazoBanne BEIpAXKEHHIA, COACPIKALIX 1
JorapuhMbl

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX 1
JorapuQpmbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX 1
J0rapuQMbl

18 [IpeobpazoBanue BeIpaKEHHA, COACPIKAIIX 1
JorapuhMbl

19 Jlorapugmuueckue ypaBHEeHUs U 1
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA

21 Jlorapugmuueckue ypaBHEeHUs U 1
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA

23 HOEqu)MquCKaﬂ ¢byHKIMS, €€ CBOICTBA U 1
rpapuk

24 H01:13)1pn(bMquc1<aﬂ ¢byHK1UsA, €€ CBOWCTBA U 1
rpaduk

o5 Tpuronomerpudeckne GyHKINU, HX 1
CBOWCTBA U rpaduKu

26 Tpuronomerpudeckue GyHKINU, UX 1
CBOIcTBa U rpadUKu

97 Tpuronomerpudeckne QyHKINU, HX 1
CBOWCTBA U rpaduKu

28 Tpuronomerpudeckne QyHKINU, HX 1
CBOWCTBA U rpaduKu

29 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1

32 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1
KonTtponbHas pabora o Teme

33 "Jlorapudmuueckas GyHKIHUS. 1

Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. TpuronoMerpuueckrue QyHKIUU
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U uX rpaduky. TpuronoMeTpruuecKue
HepaBeHcTBa"

34 HenpepsiBHble pyHKINN 1

35 Meroa UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB 1

36 MeToa HHTEPBAJIOB JJIsl pEIICHUS] HEPABEHCTB 1

37 [IpousBoanas GyHKIUU 1

38 [TponsBoaHast HyHKIIMH 1

39 ['eomerpuyeckuii U GU3NIECKUN CMBICIT 1
MIPOU3BOAHOM

40 I'eomerpuueckuii u HpU3NIECKUA CMBICI 1
MIPOU3BOIHOM

41 [Tpon3BoIHBIC 3JIEMEHTAPHBIX (DYHKITHI 1

42 [Tpon3BoIHBIC 3JIEMEHTAPHBIX (DYHKITHI 1

43 [TpousBoHAs CYMMBI, TPOU3BEACHUS, 1
4acTHOTO (DYHKIHIA

44 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
4acTHOTO (DYHKIHIA

45 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
4acTHOTO (QyHKIIUH

16 [TpumeHneHre mpOU3BOJHON K UCCIIEIOBAaHHUIO 1
(GyHKIMH HA MOHOTOHHOCTD M OKCTPEMYMBI

47 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIMN HA MOHOTOHHOCTb U SKCTPEMYMBI

48 [TpuMeHeHre NPOU3BOIHOMN K HCCIIEI0OBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTH M OKCTPEMYMBI

49 [TpuMeHeHre NPOU3BOJHOM K MCCIIEI0OBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTH M OKCTPEMYMBI

50 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 1
3Ha4YeHUs (QYHKIIMU Ha OTpe3Ke

51 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 1
3Ha4YeHHs (YHKIIMU Ha OTPE3Ke

52 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 1
3Ha4YeHUs (QYHKIIMU Ha OTpE3Ke

53 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 1
3Ha4YeHUs! GYHKIUU HA OTPE3KE

54 Haxosxaenne HanOobIIIero ¥ HAMMEHBIIIETO 1
3Ha4YeHUs (QYHKIMU Ha OTpE3Ke

55 Haxosxnenne HanOobIero ¥ HAMMEHBIIIETO 1
3Ha4YeHUs (QYHKIMU Ha OTpE3Ke
[IpumeHeHre TPON3BOIHON AT HAXOMKACHUS

56 HAWMTYYIIero PENICHUS B IPUKIIATHBIX 1

3aJavdax, AJd oIpeaAclICHUA CKOPOCTHU
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nporecca, 3aJaHHOro (OPMYJION MITH
rpaduKomM

KontponbHast pabora o Teme

57 " on 1
[IpousBonnas. [Ipumenenue npon3BoaHON

58 [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX 1

59 [TepBoobpaznas. Tabnuia nepBooOpa3HBIX 1

60 WHTerpai, reoMeTpudeckuii 1 pu3nIecKuii 1
CMBICTT HHTETpajia

61 WHTerpai, reoMeTpudecKkuii U (pu3ndecKuii 1
CMBICTT HHTETpajia

62 Wurerpan, reomerpuyeckuii 1 Gu3nIeCKuit 1
CMBICJI MHTETpaja
Brruncnenue unrerpana no ¢popmyiie

63 . 1
Herorona—JleitOHua

64 Brrancnenue wHTErpana mo gopmyiie 1
Herorona—JleliOuuma

65 Brruncnenue unrerpana no ¢popmyiie 1
Herorona—JleiiOHura

66 Brrancnenue wHTErpana mo gopmyiie 1
Herorona—JleliOuuma

67 CucreMbl TUHEHHBIX YpaBHEHUM 1

68 CucTeMbl TUHEHHBIX YPaBHCHHIMA 1

69 Pemenue MPUKIIAJHBIX 3271211 € OMOIIBIO 1
CUCTEMBI JINHEWHBIX ypaBHEHUH

70 Pemenue MPUKJIa/IHBIX 3711 € MOMOILIBIO 1
CUCTEMBI JINTHCWHBIX YpaBHEHUH
CHcTeMbl U COBOKYITHOCTH IIEJIBIX,

71 paloHaIbHBIX, HPPALMOHATBHBIX, 1
MOKA3aTeIbHBIX, JTJOrapu(PMHIECKUX
YpaBHEHU U HEPABEHCTB
CHcTeMbl U COBOKYITHOCTH TIEJIBIX,

79 paloHaIbHBIX, HPPALMOHATBHBIX, 1
MOKA3aTeIbHBIX, JJOrapu(PMHIECKUX
YpaBHEHU U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

73 PaIMOHATLHBIX, HPPAIMOHATBHBIX, 1
MOKAa3aTeNbHBIX, JorapuPMUIECKUX
YpaBHEHUH M HEPABEHCTB
CHcTeMBbI U COBOKYITHOCTH IIEJIBIX,

74 parroHaIbHBIX, HPPAIMOHATBHBIX, 1

MOKa3aTeIbHbIX, JOrapu(MUIECKUX
YPaBHEHUI U HEPABEHCTB
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Hcnons3oBanue rpadukoB GyHKUUN A5

75 . 1
pelIeHHs YPaBHEHU U CHCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7 1
pEIICHUS] YPAaBHECHUH M CHCTEM
[IpumeHeHre ypaBHEHUM, CUCTEM U

77 HEPABEHCTB K PEIICHUI0 MaTEMaTHIECKIX
3a/1a4 ¥ 3a7a4 U3 Pa3IMIHbIX 001acTe HayKu
Y peaJbHOM KU3HU

78 KonTtponpHas padora no teme "Unrerpan u 1
ero npumMeHeHusi. CucteMbl ypaBHEHHT"

79 HatypanbHble u 11e51ble Yrciia B 3a/1a4ax 13 1
pEATbHOM JKU3HU

80 HatypanbHble 1 1iejble uncia B 3a1a4ax u3 1
pEATbHOM KU3HU

81 HarypanpHble U 1enbie 9rciia B 3aa4ax u3 1
peabHOM KU3HU

82 [Tpu3HaKy ACITMMOCTH LEIBIX YHCEIT 1

83 [Tpu3HaKy ACITUMOCTH LETBIX YHCEIT 1

84 [Tpu3HaKu ACITUMOCTH IETBIX YHCEIT 1

85 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1
3HaHUU. YpaBHEHUs

86 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AT 1
3HaHUU. YpaBHEHUS

87 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHUHU. YpaBHEHUSA

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHUU. YpaBHEHUS

89 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHUHU. YpaBHEHUA

90 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 1
3HaHUU. YpaBHEHUS

91 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIH 1
3HaHui. HepaBencTBa

93 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIlUs 1
3HaHuil. HepaBeHcTBa

94 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. HepaBencTsa

95 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHuU. CucTeMbl ypaBHEHUN

96 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1

3HaHui. CucTeMbl ypaBHEHHI
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

97 - 1
3HaHui. OyHKUIKUH
98 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHUU. OyHKIKUH
99 HroroBasi KOHTpoIbHAs paboTa 1 1
100 HroroBasi KOHTpoIbHAs paboTa 1 1

O0001Ienre, cucTeMaTH3aLUs 3HaHUH 3a
101 Kypc aiareOpbl ¥ Hadall MaTeMaTHIECKOTO 1
a"gaimmza 10-11 kimaccos

O0001enue, cucreMaTA3alus 3HaHUH 3a

102 Kypc aJireOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1
aHasimza 10-11 kiaccos

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

» Marematuka. Anrebpa v Hayalia MaTeMaTHIecKoro ananusa, 11 kmace/ Mepsnsak AT,
Homuposckuii [.A., Tlononckuii B.b., SAxkup M.C.; nox penakuueit [lononsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M3natenbckuit ientp « BEHTAHA -
I'PA®»; Akunonepnoe obmiectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Maremaruka. AnreOpa 1 Hayajia MaTeMaTHIecKoro ananmusa, 11 kmace/ Mep3msk AT,
Homuposckuii JI.A., ITononckuii B.b., SAxup M.C.; nox penakuueii [lononsckoro B.E.,
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M3natensckuii nenTp « BEHTAHA -
I'PA®»; AkumonepHoe obmectBo «M3marenbcTBo «IIpocBemennes

Maremaruka : anredpa v Hauajga MaTeMaTHYECKOTO aHaIu3a, Ir'eo-

MeTpus. Anredpa U Hayana MaTeMaTH4ecKoro aHanusa. ba3oblit ypo-

BeHb : 10 xmace : meronudeckoe mocodue / E. B. bynko, A. I'. Mep3-

nsk, B. b. Ilononckwuii, M. C. flkup. — M. : Benrtana-I'pad, 2020

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
http://resh.edu.ru
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MMHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOU ®EJIEPALIMU
MunuctepcTBo obpazoBanus pkyTckoit obnactu

AJIMUHUCTpAIYs MYHHUITUIIAIEHOTO 00pa3oBanus "basHmaeBckuii paiton"

MBOY Ilonounckas COIII
PACCMOTPEHO COTI'JIACOBAHO YTBEPXJIEHO
PykoBogutens [IIMO 3am gupektopa o YBP Hupexktop bocxonora .JI.b
Boromornosa B.B. Crenarosa J11O 04.06.2024r
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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yae6HOTO Kypca «I eomerpus» 6a3oBoro ypoBHs uisi ooyqaromuxcs 10 —
11 kmaccoB paspaboraHa Ha ocHOBe DelepalbHOrO TOCYAapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaHJapTa CpeaHero ooOmero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEIBSIBISEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, M TPAJAMIUNA POCCHUICKOTO 00pa3OBaHUS.
Peanmaul/m IIporpaMmabI 06GCH€‘-II/IBa€T OBJIaJICHUC KIIFOUCBBIMH KOMIICTCHIIUAMU, COCTABJIAIOIIIUMHA
OCHOBY [UIsl CaMOpAa3BUTHUsSI W HEMPEPHIBHOTO O0pa30BaHHUA, IEIOCTHOCTh OOILIEKYJIbTYPHOIO,
JTUYHOCTHOTO U TIO3HABATEJILHOTO Pa3BUTHSI TUYHOCTH 00YYaAIOIINXCS.

HEJIM U3YUYEHUSA YYEBHOT'O KYPCA

BaxxHocte yueOHOTO Kypca TeOMETpHM Ha YPOBHE CpEAHEro oOImero ooOpa3oBaHUs
00yCJI0BJICHA MPAKTHYECKOW 3HAYMMOCTBIO METAIIPEMETHBIX U TIPEJAMETHBIX PE3yJIbTATOB 00yUCHUS
TEOMETPUM B  HANpPaBJICHUM JIMYHOCTHOTO  pa3BUTHS  OOydYarommxcs, (QOpPMHPOBAHUS
(GYHKIMOHATPHOH MaTeMaTHYECKOW TpaMOTHOCTH, H3YyYCHHS JPYTUX YYEOHBIX TUCIHILIHH.
Pa3Burtue y 06yqa}01111/1xca IMpaBUJIbHBIX HpeI[CTaBJICHI/Iﬁ 0 CYIIHOCTH MU MPOUCXOKIACHHUU
TCOMETPHUCCKUX a0CTPaKIUi, COOTHONICHUH PEATbHOTO M HJCaIbHOTO, XapaKTepe OTpPaKCHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHI U ITPOIIECCOB PEaIbHOTO MHUPa, MECTE TEOMETPHUU B CUCTEME HAYK
U poOJIM MATEMATUYCCKOTO MOACIUPOBAHHA B HAYYHOM IIO3HAHHMU U B IIPAKTUKC CHOCO6CTBy€T
q)OpMI/IpOBaHI/IIO HAay4YHOI'O MUPOBO33PCHUA yHAIIUXCA, a TAKIKC KAQ4YCCTB MBIIIIJICHUS, H€O6XOIII/IMI)IX
JUTSL aIanTallud B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBisieTcss OAHMM H3 0a30BBIX TPEJAMETOB HA YPOBHE CPEIHEro OOIIEero
06p330BaHI/15[, Tak Kak o0ecrieunBaeT BO3MOKHOCTE HU3YYCHUS KaK JUCHUIIIINH GCTCCTBeHHO-HaquOﬁ
HaIlpaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlorudeckoe MblIuieHue, GopMupyemMoe mpu U3ydeHUH 00yUaroIIMMUCS MOHSATHIHBIX OCHOB
T€OMETPUH U TOCTPOSHUH IETIOYKH JIOTHUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS TeOMETPHUYECKHIX
3aaa4, YMCHHUC BBIABUT'ATb U OIIPOBCPIraTh T'MIIOTE3bI HCIIOCPECACTBECHHO UCIIOJIB3YIOTCA ITPHU PCIICHUN
3aJla4 eCTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JAaCTSIX
JesTenbHOCTH uenoBeka. OpueHTalus 4ejJoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COIMALHOTO OBITHS, (hopMa OTPaKEHHsI OKPY’KAIOIIETO MUPA, YCIOBHE YCIHEITHOTO
MO3HAHUS U aKTUBHOTO NpeoOpa3oBaHus AeHCTBUTENbHOCTH. OniepupoBaHne MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3Hble BUABI y4eOHOW M TPYAOBOH NEATEIBHOCTH, SBISETCS OJHUM M3
npoecCHOHATLHO BaKHBIX KA4eCTB, MIOITOMY aKTyallbHa 3a7ada GOPMUPOBAHUS y O0YyJArOIIUXCS
MPOCTPAHCTBCHHOI'O MBIINIJICHUSA KaK Pa3HOBUIHOCTHU O6p213HOFO MBIIIJICHUSA — CYHICCTBCHHOI'O
KOMITOHCEHTA B IIOATI'OTOBKE K HpaKTquCKOﬁ JACATCIIBHOCTH 110 MHOTYM HaIlpaBJICHUAM.

[lenp ocBOEHUS TIporpaMMbl yueOHOTO Kypcea «['eomeTpush» Ha 6a30BOM ypoBHE OOy4EeHUS —
obmeoOpa3oBaTesibHOE U OOINEKYJBbTYpHOE pa3BUTHE OOydYalolmuxcs uepe3 obecredyeHue
BO3MOXXHOCTH HpI/IO6peTeHI/I${ N HCIIOJIb30BAHUA CHUCTEMATHYCCKUX T'COMETPUUCCKHX 3HAaHUH U
NercTBUM, crienuUYHBIX T€OMETPUH, BO3MOXKHOCTU YCIIEIIHOTO MPOJOJDKEHUSI 00pa3oBaHMs 110
CIICHUAJIBHOCTAM, HE CBA3aAHHBIM C IMIPHUKJIAAHBIM HCIIOJIB30BAHUEM I'COMETPUU.

[IporpamMma no reoMeTpun Ha 6a30BOM YpPOBHE MpeIHA3HAYCHA JUIsl OOYJAIOIIUXCS CpeIHen
IIKOJIbI, HE WCHBITHIBABIIMX 3HAUUTENBHBIX 3aTPYJHEHH Ha YypOBHE OCHOBHOTO OOIIETro
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oOpaszoBanms. Takum oOpazoMm, oOydaromuecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOWUTH OOIIHE
MaTeMaTHUYeCKUe YMEHUs, CBSI3aHHBIE CO CIEUU(PUKON T€OMETPUU U HEOOXOAMMbIE IS KU3HU B
coBpeMeHHOM oOmiecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh H3YyUUTh T€OMETpPHUIO Ooiiee
riyOOKO, €CliM B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECCKHX 3HAHUSX B
npodeccuoHanbHOM e TENIbHOCTH.

JlocTukeHre Leau OCBOCHMsSI MPOTrpaMMbl OOECIEUMBAETCS PELICHUEM COOTBETCTBYIOLIUX
3amad. [IpuoputeTHBIMH 3a/layaMu OCBOCHHs Kypca «['eomerpum» Ha 6azoBoM ypoHe B 10—I11
KJ1accax SIBJISIIOTCS:

e (opmupoBaHUE PEICTABICHUS O TEOMETPHUH KaK YaCTH MHPOBOU KYJIbTYPBI U OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MpPEJCTABICHUS O MHOTOTPAHHUKAX U TEJIaX BpallleHUs KaK O BaXKHEHUIINX
MaTEMaTHYECKUX MOJIENSIX, TO3BOJISIONIMX OIMUCHIBATE W HW3YyYaTh pa3HbIC SIBICHUS
OKpYKaroIlIero MUupa,

e (opmupoBaHuE yMEHHUS pacro3HaBaTh Ha YepTek,axX, MOJENSIX U B pealbHOM MHUPE
MHOTOTPaHHUKU U TeJla BPALICHUS;

e OBJaJEHHME METOJaMU peIleHUs 3aJad Ha TOCTPOCHUS Ha  HU300pAKEHUSIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opmupoBaHUE YMEHUS ONIEPUPOBATH OCHOBHBIMHE MOHATHSIMH O MHOTOTPaHHUKAX U TeJlaxX
BpAIlICHUS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJAQJICHUE ANTOPUTMAMH PEUICHUS OCHOBHBIX THUIIOB 331a4;, (HhOPMHPOBAHHWE YMCHUS
MPOBOANTh  HECIOXKHBIE  JOKa3aTelbHBIE  PACCY)KIEHUS B  XOJ€  peIlIeHUs
CTEPEOMETPUYECKUX 3aJ1a4 M 3a7a4 C TPAKTUUECKUM COJIEPIKAHUEM;

e pa3BUTHC HWHTEUICKTYAJIbHBIX WM  TBOPYECKHX  CIIOCOOHOCTEH  0OydJaromuxcs,
MMO3HABATEIFHON aKTUBHOCTH, UCCIIEAOBATEIIHCKUX YMEHUH, KPUTUIHOCTH MBITILICHUS;

e (opmupoBanue (GyHKIIMOHATHHOW T'PAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUICCKUX MOHITHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX KU3HEHHBIX CHUTyallUsX W TpPU HU3YYCHHUU JPYTUX Y4YeOHBIX MPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, POpMYITUPOBAThH X HA SA3BbIKE TEOMETPUU
¥ CO3/IaBaTh F'€OMETPUICCKIE MOJICIH, TPUMEHSITh OCBOSHHBIM T€OMETPUICCKHI anmapar
JUISL PEIIeHUs] TMPAKTUKO-OPUCHTHPOBAHHBIX 3aJ1ad, WHTEPIPETHPOBATh U OICHWBATH
MOJTy4YE€HHBIE PE3YNIbTATHI.

OTnuuuTeNnbHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KypC CTEPEOMETPUH B
Havajie ero M3Y4YeHHS 3aj1ay, pelraeMbIX Ha YPOBHE WHTYHTHBHOTO TIO3HAHHS, W OIpPEICIEHHBIM
o0pa3oM opraHM3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYIUPYET MPOTEKaHNE HHTYUTHUBHBIX MPOIIECCOB, MOTUBHPYET
K JATbHEUIIEMY U3YYCHHIO MPEAMETA.

[Ipenmourenne OTHAéTCAd HATISJHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHS, TO €CTh
TEOPETUYECCKUE 3HAHUS HMMCIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-TPAKTHYCCKOM
JesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y yUYalIuXcs B Kypce CTepeOMEeTpUU
MPOBOAMTCS 3a CU€T pelIeHHs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX OOpa30B M 3agady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHbIMU oOpa3amu. Co3ngaHue oOpa3a HPOBOAMUTCA C OMOpPOM Ha



Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

HarJsIHOCTh, a ONEPUPOBAHUE 00pa30M — B YCJIIOBUSX OTBJICUEHHS OT HArJSAHOCTH, MBICIEHHOIO
U3MEHEHHUS €ro UCXOAHOTO COAECPKaHUS.

OcHoBHblE  copepxaTenbHble JuHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHuororpanHukmn», «IIpsMble U IUIOCKOCTH B IpocTpaHCTBe», «Tena BpameHus», «Bekropsl u
KOOpPJHMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTHYECKUX YMEHUHN PACIPEIEIIAETC HE TOIBKO 110
COZIep>KaTeJIbHBIM JIMHUAM, HO U 10 rojilaM 00yueHHs Ha YPOBHE CpEIHEro o01ero oopazoBaHusl.

Copneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE PEIMETHBIM pe3yJIbTaTaM OCBOEHHUs pabodei
POTrpaMMBbl, pacHpeenEéHHbBIM 0 ToAaM OO0YYeHHUs, CTPYKTYpHPOBAHO TaKUM 0Opa3oM, 4TOOBI
OBJIAJICHUE TE€OMETPUYECKUMHU IIOHATUSMHU M HAaBBIKAMH OCYLIECTBIISJIIOCH IIOCIEAOBATEIIBHO U
IIOCTYTATENIBHO, C COOJIIOJICHUEM ITPUHLUIIA IIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIHOYAIHUCh
B OOLIYI0O CHCTEMY I'€OMETPUYECKUX IpeACTaBICHUN OOyuaroluxcs, pacluupss U yrayouss eé,
00pa3yst MPOYHBIE MHO)KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha usydenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCETro 3a JiBa roja oOydenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHUS cTepeoMeTpun. Touka, npsiMasi, INIOCKOCTb, IpocTpaHcTBO. [loHsTue 06
AKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3anMHOe pacrnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMECs, MapajulelIbHbIE U
CKpeumuBaromuecss npsmMselie. [lapamienbHOCTH MHPsAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE MPSMBIE B IPOCTPAHCTBE; MMAPALIEIBHOCTD TPEX MPAMBIX; MAPAJUIEIBHOCTD IPSIMOU
U IUIOCKOCTU. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMM; YIrOJ MEXAY MPSAMBIMH B IIPOCTPAHCTBE.
[TapajienbHOCTh IJIOCKOCTEW: MapajljIe/ibHbIE IUIOCKOCTH; CBOWMCTBA MAapaUICIIbHBIX IIJIOCKOCTEM.
[Ipocreiimme mnpocTpaHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TETpasAp, KyO, mNapasuielenunen;
MMOCTPOEHUE CEUCHHIA.

IlepnieHUKYIAPHOCTD NMPSAMOU U IJIOCKOCTH: NEPHEHAUKYJISPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IIPSIMBIE NTapaJIEIbHBIC U IIEPIIEHAUKYIIAPHBIE K INIOCKOCTH, IPU3HAK IIEPIIEHAUKYIIAPHOCTH IIPSIMOU
U IUIOCKOCTH, TEOpEMa O MPAMOW MEPINEHINKYJSAPHON IUIOCKOCTH. YTJbI B IIPOCTPAHCTBE: YIOJI
MEXIy NpsIMOM M IUIOCKOCTBIO; JBYI'DAaHHBIA YIOJ, JIMHEHHBIM yroa JBYI'PAHHOIO YyIJIa.
[lepneHuKynsip M HAKJIOHHBIE: PACCTOSHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
IUIOCKOCTH, TNpOEKIMs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIsipHOCTh IUIOCKOCTEH: TNpH3HAK
MEPIEHIUKYIISIPHOCTU ABYX INIOCKOCTEN. Teopema o TpEX nepreHIuKysapax.

MHOrorpaHHUKHU

[loHsATHE MHOTOTpaHHNKA, OCHOBHBIE DJIEMEHTHI MHOTOIPAHHHUKA, BBIMYKJIbIE U HEBBITYKIIbIC
MHOTI'OTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yronpHas npusma; I'paHd U OCHOBAHMS
MIPU3MBI; IPSIMasi ¥ HAaKJIOHHAs IPU3MbI;, O0OKOBast M TIOJIHAs TIOBEPXHOCTH Mpu3Mel. [lapannenenuner,
MPSIMOYTOJIBHBIM MapajuleNienuIie]l U ero cBoicTea. [lmpammpaa: N-yronpHas nupaMuja, TPaHU H
OCHOBaHHUE MUpaMUbl; OOKOBas M IMOJIHAS TMOBEPXHOCTh MHUpPAMUbl; MpaBUIIbHAS U ycEuEHHas
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UpaMuIa. JIEMEHTHI IPU3MbI U IMpaMubl. [IpaBuiibHbIE MHOTOIPaHHUKN: TOHSITHE TPAaBUIIBHOTO
MHOIOTpaHHMKA; IPAaBWIbHAs IpU3Ma M IpaBWIbHAs NHPaMHUAA; IPaBWIbHAS TPEYroJbHAas
IMpaMu/ia U IpaBUIIbHBIN TETpasap; Ky0. IIpencraBienne o npaBUIbHBIX MHOTOTPaHHUKAX: OKTa3Ip,
nojexasp u ukocasap. CeueHus Npu3Mbl U MUPAMUBIL.

CuMMeTpyust B INIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IPAMOM, IUIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMUax, NapajuieelnuIenax, IpaBuIbHbIX MHOTOTPDAHHHKAX.

Bbruucienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomans OokxoBoi
IIOBEPXHOCTHU U IOJIHOM NOBEPXHOCTHU MPSMOM MPU3MBI, IUIOIIAb OCHOBaHMM, TeOpemMa 0 OOKOBOM
MOBEPXHOCTU NPAMOM mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH IPABHIBHON
IUpPaMU/Ibl, TEOpEMa O IUIOIIAAN yceu€HHOM nupamuabl. [lonsrtue 06 06béme. OOBEM nupamMusl,
IIPU3MBI.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAJSIMU IIOBEPXHOCTEH,
00BbEMaMU MOTOOHBIX TEIl.

11 KJIACC

Tena Bpaumenus

[unmuaapudeckass MOBEPXHOCTh, OO0pasylolye IMJIMHAPHYECKOW MOBEPXHOCTH, OCh
LWINHAPUYECKON MoBepXHOCTH. LIMIuHIp: oOcHOBaHUS U OOKOBask IOBEPXHOCTb, 00pa3yrollas U OCh;
U0 b OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konnueckasi MOBepXHOCTh, 0O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, OChb M BEpIIMHA
KOHHYECKOI ToBepxHOCTH. KOHYC: OCHOBaHME 1 BEpIIMHA, 00pa3yIoIas U 0Ch; TIOMA b OOKOBOH 1
IIOJTHOM TOBEPXHOCTH. YCEeu€HHbI KOHyc: oOpasylollue H BBICOTA; OCHOBAaHUSA M OOKOBas
MIOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, AWAMETp; IUIOMAAb IOBEPXHOCTH cdepbl. B3ammuoe
pacnosoxeHue cepsl U MIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mioanb chepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BEpTka IMHApa U KOHYycCa.

KomOuHamu ten BpamieHust ¥ MHOTOTpaHHUKOB. MHOTOIpaHHMK, OIIMCAaHHBIA OKOJIO C(ephI;
cdepa, BiMcaHHAS B MHOTOTPAaHHHK, WJIH TEJIO BPAIICHHSL.

[Tonssitue 06 o00béMe. OcHOBHBIE cBoWcTBa O00BEMOB Ten. Teopema 00 o0O0BEME
IPSIMOYTOJIBHOTO Mapajulesenuneaa u cineacTsus u3 He€. O0bEM nunmMHapa, konyca. O0bEM 1mapa u
wIomaab chepsl.

[lonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAJMU TIOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

Ceuenus nuMHpa (MAPALIEIEHO U MEPIIEHANKYISIPHO OCH ), CEYCHHUS KOHYca (TTapajuieTbHOe
OCHOBAHHIO U MPOXOJAIIIEe Yepe3 BEPIINHY), CEUSHHUs Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha minockocTy M B mpocTtpaHcTBe. CJI0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4Yucio. PasznmoxkeHwe BekTopa MO TpEM HEKOMIUIAHAPHBIM BeKTopaM. [lpaBumiio
napajuenenunena. Pemenue 3aqad, CBA3aHHBIX C MPUMEHEHHEM IpaBWII JIEHCTBUN ¢ BEKTOpPaMHU.
[TpsmoyronbHas cucTtemMa KOOpAUHAT B pocTpaHcTBe. Koopaunate! Bekropa. Ipocreiimue 3anaun
B KOOpJAWHATAX. YTOJ MeXIy BeKTopaMu. CKalsipHOE TIPOU3BEICHNE BEKTOPOB. Brrarcienne yrios
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MEXy MPSMBIMHU U TUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBIN METOT IPH PEIICHUU TE€OMETPUIECKUX
3a/1ad4.

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS MpOrpaMMbl ydeOHOro mnpeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'pa:xknanckoe BocniuTanue:

cOPMUPOBAHHOCTBHIO ~ TPAKIAHCKOW TO3WIMH  OOydYalomerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCHUHCKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHbIX CTPYKTYP, SBICHUM, IPOLEAYP IPaKIAHCKOT0 0011ecTBa (BHIOOPHI,
OTPOCHI U TP.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAILHBIMU MHCTUTYTaMU B COOTBETCTBHUH C MX
GYHKIIUSAMU ¥ HA3HAUYCHUEM.

IIarpnoTnyeckoe BOCIMTaAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOMN Tpa)IaHCKOW MICHTHYHOCTH, YBAXKECHHS K MPOLLIOMY U
HACTOSIIIIEMY POCCHUHCKOW MAaTeMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHUSIM POCCHUUCKHUX
MAaTEMaTUKOB U POCCHUUCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJb30BAaHUIO 3TUX JIOCTHKCHUN B
IPYTUX HayKax, TEXHOJOTHUSAX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHMEM JIYXOBHBIX [EHHOCTEH POCCHIMCKOTO Hapoaa; c(hHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C NMPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHUM HAayKH U JAESITENbHOCTbIO YUYEHOTO0; OCO3HAHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOHYHBOTO Oy IyIIEToO.

JcTeTHYeCKoe BOCTIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKIIOUasl SCTETUKY MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJad, PEHICHW, PACCYX IACHUI; BOCIPUUMYHMBOCTHI0O K MaTEMaTHYECKHM AacleKTaMm
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3uyecKoe BOCUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHUSI IPUMEHSATh MaTEeMAaTHUECKUE 3HAHUS B HHTEPECax 3/I0POBOTO U
6e3omacHoro oOpas3a *H3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHUE,
cOanmaHCHPOBAaHHBIN PEXKUM 3aHITUN U OTJBIXA, peTyNApHas pusudeckast akTUBHOCTH); (PU3UUECKOTO
COBEPILIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/IOPOBUTEIHEHOM JESITEIILHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM [IEHHOCTHU TPYI0JIF00UST; HHTEPECOM K Pa3IHYHbBIM chepam
npoecCHOHATEHON AEATeTbHOCTH, CBS3aHHBIM C MAaTEMaTUKON W €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIIAaTh OCO3HAHHBIN BHIOOp OyyIIel nmpodeccuu U peaan30BhIBaTh COOCTBEHHBIC KU3HECHHBIC
TIJIaHBI; TOTOBHOCTBIO M CTIOCOOHOCTHIO K MaTEMaTHYECKOMY 00Opa30BaHMIO U CaMOOOpa30BaHUIO HA
MPOTSHKEHUHM BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUICHUU MPAKTUUYECKHUX 3adad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

JKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTUUECKOW KYJIbTYpPhl, TOHUMAHUEM BIIHUSHUS COIMAIBHO-
SKOHOMUYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHONM M COIMAIBHOW Cpelibl, OCO3HAHHUEM
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rJ100aTFHOTO XapaKkTepa 3KOJIOTHYECKUX MpodieM; OpueHTaIMell Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUU A7 pelIeHUs 3a7a4 B 00JIaCTU OKPY’Kalolel cpeibl, MIIaHUPOBAHUS IMOCTYIKOB M OLICHKU
MX BO3MOXHBIX MOCJEICTBUIN AJIs1 OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTI'O MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HAyKU 1 00IECTBEHHON MPAaKTUKH, TOHUMaHUEM MaTeMaTUYECKO HayKH Kak c(hephl 4eToBeuecKOn
NEeSATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIS pa3BUTHS IUBUIIN3ALIUN; OBJIA/ICHUEM SI3bIKOM
MaTEeMaTUKd M MaTeMaTUYECKOM KyJIbTYypOoM Kak CpEICTBOM II0O3HAHHUA MHpPA; TOTOBHOCTBIO
OCYIIECTBIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTEIIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI
MerarnpeaMeTHbIe pe3yJbTaThl OCBOCHHUSI MPOTPaMMbl Y4eOHOTO mpeamera «MaTemaTukay
XapakTepU3ylTCS  OBJAJACHUEM  YHHUBEpPCaIbHBIMU no3nasamenbHuIMu oeticmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsAmMUHbIMU
oelicmseusmu.
1) Vuusepcanvnvie nosmnasamensuvie Oeticmsus, obecneuusarom @opmuposanue OA308bix
KOCHUMUBHBIX NpOYeccoé 00y4aiowuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAIoWe20 Mupa;
npuMeHeHue 102U4eCcKUX, UCCIe008amenbCKux onepayull, ymeHuu pabomams ¢ uHgopmayueti).
Ba3zoBble Jloru4eckue AeiicTBUA:
® BBIIBISITh M XapaKTEpU30BaTh CYNIECTBEHHBIC NPU3HAKA MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIYy HOHATHAMM; (OPMYIMPOBATH OIPECICHUS IOHITUH;
YCTaHABJIMBATh CYIIECTBEHHBIM NMpPU3HAK Ki1accu(UKaIMU, OCHOBAHUS JUIsl 00OOIIEHUS U
CpPaBHEHHS, KpUTEPUHU IIPOBOIUMOTIO aHAIIN3a;
® BOCIPUHMMATh, (POpMyIUpoBaThb U MNPeOOPa30BLIBATH CY>KACHUS: YTBEPAUTEIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BBIIBIIATH MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIOJEHMAX M YTBEPXKICHMAX; TMpeanaraTb KpUTEpUU JUIS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;
e JleNaTh BBIBOABI C MHCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JNEAYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKACHUN (TpSMbIE U
OT MPOTUBHOI'0), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTEH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KIECHHS U BHIBOJIBI;

e  BBIOMpATH CIIOCOO pelieHus yueOHoM 3aauu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHMUS,

BbIOMpaTh HanOoJIee MOIXOSAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble uccienoBare/bCKue NeHCTBHA:
® HCIMOJIBb30BaTh BOMPOCH KaK HCCIE0BATENbCKUIA HHCTPYMEHT MO3HAHUS; (POPMYJINPOBAThH
BOIMPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHIO, MHECHHE;

® T[POBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa, SBJIEHHUS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SBJICHUSIMU, POLIECCAMU;
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®  CaMOCTOSITENILHO (POPMYIIMPOBATH OOOOIIEHHS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIOACHNSA, HCCIEOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 00OOILIEHUI;

® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKIKE BBIJIBUTATh MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSIX.

PabGora ¢ undopmaumeii:

®  BBISBIATH JeUIIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC U IS
peLIeHHs 3a/1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HMCTOYHHKOB PA3JIMYHBIX THIIOB, aHAJIU3HPOBATH,
CHCTEMAaTU3HpPOBAaTh W HMHTEPIPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
MIPECTABIICHHUS;

® CTPYKTYpHpPOBaTh  WH(POPMALMIO, TPEACTaBIATH €€ B  Pa3IUYHbIX  (opmax,
WLTIOCTPUPOBATH TPahuuecKu;

® OIICHUBATh HAAEKHOCTh WHPOPMALUMU MO CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Yuueepcanvnvie KOMMYHUKAMUGHBIE Oelicméus, 00ecneuusaom coopmMuposaHHocns

COYUATILHBIX HABLIKOG 0OYYAIOUUXCHL.

Oo0menue:

® BOCIPHUHHUMATH M (OPMYIHPOBATH CYXKACHHS B COOTBETCTBHU C YCIOBHSAMHU U UEISIMHU
OO0IIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHBMEHHBIX
TEKCTaX, JIaBaTh TMOSCHEHUS MO XOJY PEUICHUs 3a7auyd, KOMMEHTHPOBAThH MOIYYCHHBIN
pe3yJbTar;

e B X0/€ OOCYXIEHHs 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBI, MPOOIIEMBI,
penaeMoil 3agaun, BHICKA3bIBaTh MJIEU, HAIIEJICHHBIE HA MOUCK PEIICHUS; COMOCTABIAThH
CBOU CYXKJCHHS C CY)KIECHHUSIMH JPYTHX YUYACTHUKOB JHaiiora, OOHAPYKUBATh paziINune U
CXOJICTBO TIO3WIMI; B KOPPEKTHOH (opMe GOpMyIHpOBATH pa3HOTIIACHS, CBOH
BO3PAXKECHHUS;

® MIPEACTaBIATh PE3yJbTaThl PEIICHUs 3a/JayH, DKCIEPUMEHTa, MCCIEIOBAaHUS, IMPOEKTa;
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3ajad MpPE3CHTAluu U
0c00EHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

® TIOHMMAaTh W WCIOJH30BATH MPEUMYIIECTBA KOMAHTHOW M MHIUBUAYAILHONW PaOOTHI MPH
pemieHnH y4eOHBIX 3ajad; MPUHUMAThH II€JIh COBMECTHOH IEsTEeIbHOCTH, IUIAHHPOBATH
OpraHM3ali0 COBMECTHOW paboThl, paclpenensiTh BHAbI paboT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U PE3YJIbTAT pabOThl; 0000IIATh MHEHHUS! HECKOJIBKUX JIIOACH;

® yYacTBOBaTh B TPYMNMOBHIX (hopmax paboThl (0OCyxkaeHUs, 0OMEH MHEHHH, «MO3TOBbIE
IITYPMBD» U UHBIE); BBITIOIHATH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIPYTUMH YJI€HAMH KOMaH/IbI, OI[CHHBATh Ka4eCTBO CBOETO BKJIA/a B OOMIMNA MPOIYKT ITO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKaMHU B3aUMOCHCTBUSI.

3) Vuueepcanvnvie pecynamuenvie Oeticmeus, obecnequsaom Qopmuposaniue cMvlcI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranu3anusi:
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® COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33aa4H, BBIOMPATh CIOCO0 pELIeHus ¢ y4€ToM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIICHUI ¢ yuéTOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb:

® BJAJETh HABBIKAMH II03HABATEIILHONW pe(uUIEKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBHM
U MBICIUTENIBHBIX IPOLECCOB, MX PEe3yJIbTaTOB; BJaJeTh CIOCOOAMHU CaMOIPOBEPKHU,
CaMOKOHTPOJIS MPOLIECCa U Pe3yJIbTaTa PEIICHU MaTEMaTHYECKOH 3a1a4u;

® IIpeABUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IIPH PEIICHUU 3aJaud, BHOCHUTH
KOPPEKTHBBI B JI€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HaWJEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

® OIICHWBATh COOTBETCTBHUE PE3yJIbTATa LENIU U YCIOBHUAM, OOBSICHATH IPHYUHBI JJOCTIKEHUS
WIM HEIOCTUKEHUS pPE3yJbTaTOB [JEATEIbHOCTH, HAaXOAUTh OLIMOKY, JaBaTb OLIEHKY
pUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, NPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHM U CIIEACTBUS U3 HUX IPU PEILICHUH T€OMETPUYECKUX
3ajau.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYIIPHOCTh NPSMBIX U MJIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKEeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUAMU: JBYTPAaHHBIN yroJl, TPaHU JBYTPAHHOTO yrila, pedpo JIBYTrpaHHOTO
yrja; JUHEHHBIA yroJl ABYTPAHHOIO YIJIa; IPpayCcHas Mepa IByTpaHHOIO yTJa.

OnepupoBaTh MNOHATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBI M HEBBINYKJIbIH MHOTOIPAaHHUK,
3JIEMEHThl MHOTOI'paHHUKA, PABUIIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BUABI MHOT'OIPAaHHMKOB (IUpaMUAa; IMpHU3Ma, MPSIMOYTOJIbHBIN
napasenenunes, kyo).

KrnaccugunupoBars MHOIOIpaHHUKH, BEIOMpast OCHOBAaHUS s Kiaccu(UKaluY (BBITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHU; MPaBUJIbHbIE MHOTOTPAaHHMKH; MPSMbIE W HAKJIOHHBIE IPU3MBI,
napajuiesenuneabl).

OnepupoBaTh NOHATHAMU: CEKYIAs TUIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCTIONB3YS METO]I CIIE/IOB.

CtpouTh ceyeHHS MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTeKH U3 PUCYHKOB MPOCThIX OOBEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HaXOXKIACHUE T€OMETPHUECKUX BEJIMYMH MO 0OpaslaMm WU alropuTMam,
IIPUMEHSISI U3BECTHBIE aHAJTUTUUECKNUE METO/IbI IPU PEILIEHUH CTaHIapPTHBIX MATEMaTUYECKUX 3a/1a4
Ha BBIYUCIIEHUE PACCTOSTHUI MEXYy JBYMs TOUKaMH, OT TOUYKH J0 IPSIMOH, OT TOUYKH /10 TUIOCKOCTH,
MEX/1y CKPELIUBAIOLIUMUCS IPSIMbIMHU.

Pemrate 3amaun Ha HaXOKIACHHWE T€OMETPHUECKUX BEIMYMH MO 0OpaslaMm WM alropuTMam,
IIPUMEHSISI U3BECTHBIE aHATUTUUECKNE METO/IbI IPU PEILIEHUH CTaHIApPTHBIX MATEMaTUYECKUX 3a/1a4y
Ha BBIYMCIICHHUE YTJIOB MEKY CKPELIUBAIOLIUMUCS IPSIMBIMU, MEXK/TY MPSIMON U IITIOCKOCTBHIO, MEXKIY
IJIOCKOCTSIMH, JIBYT'PaHHBIX YTJIOB.
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Boruncnsate 00bEMBI M TUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUpamuaa) c
pUMEeHEHHEeM (OpMYJI; BHIYUCISATH COOTHOIICHUS MEXIY IUIOIIAIsIMU MMOBEpXHOCTEH, 00bEMaMu
M0IOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh NOHATUAMHU: CHUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH;
LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBATh U HUHTEPIPETUPOBATH MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTekKaxX U pUCYHKaX.

[IpumensaT reomerpuueckue (akThl IS pEIICHUS  CTEPEOMETPHUYECKUX  3ajad,
MPEIOIararoIluX HECKOJIbKO IIaroB PeIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM (opMe.

[IpumeHsTh mpoCTEIlIe NPOrpaMMHBIE CPEJICTBA U  AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI MPU PELICHUN CTEPEOMETPUUECKUX 3aau.

[IpuBoMTE MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KHU3HU, PACIIO3HABATD
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpyuMeHsTh TOMY4YEHHBIC 3HAHUSA Ha MPAKTUKE: aHAIM3UPOBATh peallbHbIE CUTYyallMH U
MIPUMEHSTh U3YYCHHbIE MIOHATHUS B MPOIEcCce MOUCKA PEIICHU MaTeMaTHUeCKH C(HOPMYITUPOBAHHON
poOJIEeMbI, MOICTTMPOBATh PEabHBIE CHUTYallud Ha S3bIKE T€OMETPHH, UCCIIEA0BATh MOCTPOCHHBIC
MOJIETIM C MCIOJb30BAaHUEM T'€OMETPUUYECKUX MOHATUH M TEOpeM, ammapara aiareOpbl; pelaTh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM IeOMETPUYECKIX BEIHUMH.

11 KJIACC

OnepupoBaTh MOHATUSAMU: LMJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronve LUIUHAPUIECKON
MOBEPXHOCTH; LIMJIMHP; KOHUYECKasi IOBEPXHOCTh, 00Pa3yIoIIne KOHUYECKON TOBEPXHOCTH, KOHYC;
cepuyeckas TOBEPXHOCTb.

PacnoznaBate Tena Bpamenus (HWJIMHIP, KOHYC, chepa U map).

OOBACHATDH CITOCOOBI MOTyUEHUS TEJl BpallleHusl.

KnaccuguupoBaTs B3auMHOE pacnookeHne Ceprl U MIOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIAPOBONM CErMEHT, OCHOBAHHME CETMEHTa, BBICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHUE IIAPOBOT0O CII0S, BBICOTA APOBOTO CIIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IMJIOLIAAM TOBEPXHOCTEH TEJ BpPAILLEHUS, T€OMETPUUYECKUX TeNl C
npUMeHEeHHEM (HopMyI.

OnepupoBath MOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBINA B c)epy U OMUCAHHBINA OKOJIO chephl;
cdepa, BucaHHasi B MHOTOIPaHHUK UJIM TEJIO BPAIllEHUS.

BbIuncnsaTe COOTHOLIEHUSI MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOT0OHBIX TEN.

N300pakaTh u3ydaemble (GUTYphl OT PYKH M C TPUMEHEHHEM TIPOCTBIX YePTEKHBIX
MHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) TMJIOCKHE YEPTEXKH U3 PHUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BUJ
CBEpPXY, COOKY, CHH3Y; CTPOUTH C€UEHHUS TEJ BPAILICHHUS.

W3BnekaTh, MHTEPIPETHPOBATh M IMPEOOpa3oBBIBATh MHPOPMALHUIO O IMPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE EHCTBHS CIIOKEHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB U YMHOXXECHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

[IpuMeHsTH IpaBUIIO NapauICICIUICAA.

OnepupoBarTh TNOHATUAMU: ACKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOl MEXKIYy BEKTOPAMH, CKaJSIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoguts cymMMy BEKTOPOB M IIPOM3BENEHUE BEKTOPAa HAa YMCIIO, YIOJ MEXIY BEKTOPAMH,
CKaJISIPHOE NPOM3BEIECHHUE, PACKJIAAbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aznaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT.

[IpumensaT reomerpuueckue (akThl IS pEIICHUS  CTEPEOMETPHUYECKUX  3ajad,
MPEIOIararoIluX HECKOJIbKO IIaroB PeIeH s, €ClIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM (opMe.

Pemarp npocreiine reoMeTpUYECKHE 3aJayd Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOJa.

Pemate 3amaunm Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHMM M HAXOXKICHUE
reOMETPUUYECKUX BEJIIMYMH MO oOpasuaMm WM aJIropuTMaM, NMPUMEHSS H3BECTHBIE METOJbl NpU
PELICHNN CTaHIapPTHBIX MaTEMaTUYECKUX 3aJad.

[IpuMeHsATh NpOCTEHINME NPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI [IPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HH, PACIIO3HABATh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHTh NOJMY4YEHHBIE 3HAHWUSA Ha IPAKTUKE: aHAIM3UPOBATh pPEAbHBIE CUTyallMd H
MPUMEHSTH U3YYECHHBIC TIOHATHS B TIPOIIECCE MOMCKA PEIICHUS MAaTEeMaTHIeCKU CPOPMYITUPOBAHHON
poOJIEeMBI, MOICTTMPOBATh PEabHBIE CHUTYallud Ha S3BIKE T€OMETPHH, UCCIIEA0BATh MOCTPOCHHBIC
MOJIEJIN C HCIOJIb30BAaHUEM TIE€OMETPUYECKMX IOHATHI M TeopeM, ammaparta anreOpbl, periarh
IIPAKTUYECKUE 3aa4M, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUUYECKUX BEITUYHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuecTBo uacos ’ DIEKTPOHHBIE
No HaumeHoBaHnue pa3aenoB u TeM
(undpossie)
n/m MIPOrPaMMBI Bcero KonTp.
oOpasoBartenbHbIe
paboTsl
pecypchl
1 BBezenue B crepeoMeTpHio 10 http//:videouroki.net

IIpsiMBIE U TNIOCKOCTH B
2 npoctpanctse. [lapanienbHOCTh 12 1 http//:videouroki.net
HPSIMBIX U TJIOCKOCTEH

[lepnenquKyaIpPHOCTD NMPSMBIX U

3 . 12 http//:videouroki.net
IUTOCKOCTEH

4 Y/TIIBI MY TPAMBIMH I 10 1 http//:videouroki.net
TUTOCKOCTSIMH

5 MHororpaHHUKA 11 1 http//:videouroki.net

6 OO6BEMBI MHOTOI'PaHHUKOB 9 1 http//:videouroki.net
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

HOBTOpCHI/ICZ CCUCHUA, paCCTOSAHUSA U

7 4 1
YTJIbI
OBHLIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME
11 KJIIACC
KonunuecTBo yacos DNEeKTPOHHBIE
HanmMeHoBaHMe pa3ienoB U TeM
Ne r/mt Kontp. | (umdpossie)
MPOTpaMMbI Bcero
paboTel | O0OpasoBaTesbHbIE
pecypcebl
1 Tena BpaieHus 12 http//:videouroki.net
OOBEMBI TEI 5 1 http//:videouroki.net
B . .
3 CICTOPB T ROOPAUHATEL B 10 1 http//:videouroki.net
MIPOCTPAHCTBE
[ToBTOpEeHmE, 0000IICHNE, . .
4 . 7 1 http//:videouroki.net
cucTeMaTtu3anus 3HaHUi
OBUIEE KOJIMYECTBO YACOB I10 34 3
[TPOI'PAMME

INOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
No KonunuectBo yacos DNEeKTpOHHBIE
- Tema ypoxka uudpoBbIe
w/m Beero K06HTP' o0pa3oBaTenbHbIE
paboTh pecypchl

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, JI0CKOCTh, IIPOCTPAHCTBO.

1 [IpaBuna n3o0paxeHuss Ha pUCYHKaX: 1
n300pakeHus MII0CKOCTEH, MapajuleabHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTpE3Ka

2 IlonsaTus: NepeceKaromuecs miI0CKOCTH, 1
NnepeceKarnmumecsa npsamMas 1 ImiI0CKOCTh
3 [MousTus: MEpECCKaArIMECA IIIOCKOCTH, 1

nepeceKaroIuecs npsiMast ¥ II0CKOCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1
pPHCYHKaX, Ha MPOEKIIMOHHBIX YepTerkax
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

10

HavanpHbie cBeieHHs 0 KyOe U mupamMuze,
ux pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

HavanpHble cBeieHHs 0 KyOe U mupamuze,
ux pa3BEPTKU U Mojenu. CeueHus
MHOTOTPAaHHUKOB

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU: AKCUOMBI
CTEPCOMETPHH U CIICACTBUSA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU: AKCUOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

ITousiTHE 00 aKCHOMATHYECKOM
MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIECACTBHS U3 HUX
ITousarue 06 akCHOMaTHYECKOM

IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIIECICTBUS U3 HUX

11

12

B3anmHOE pacnoyioxKeHue NpsIMbIX B
IPOCTPAHCTBE: IiepeceKaroIuecs,
HapajielIbHbIe U CKPEIUBAIOLINECs
npsiMble

[TapayieabHOCTB IPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE TIPSIMBIE B
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
MPSMBIX

13

[TapamienbHOCTE NPAMBIX U IIJIOCKOCTEN B
npoctpaHcTse: [IapamienbHOCTb IPAMON U
IUIOCKOCTH

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15
16

17

Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE
Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE

[TapamienpHOCTb MIOCKOCTEM:
napajiesIbHble TIOCKOCTH

18

CBolicTBa NapaJIeNIbHBIX TUIOCKOCTEN

Y e e

19

[Tpocreiimre npocTpaHCTBEHHbIE (GUTYPBI
Ha IJIOCKOCTHU: TeTpa’p, KyoO,
napaiesenumne;|

20

ITocTpoeHue ceueHni

21

22

[Toctpoenue ceuenuit

KonTtponbHas padora no teme "[Ipsimbie u
IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN"
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

23

24

[leprieHAMKYISAPHOCTH MPAMOUN 1

IJIOCKOCTH: IIEPIICHIUKYJIIPHBIE NIPSMBIE B 1

IIPOCTPAHCTBE

[Tpsimble mapanienbHble U
NEePHEHANKYIISIPHBIC K INIOCKOCTH

25

26

[IpsimMble napaienbHbIe U
NEPIEHIUKYJIPHBIE K IITIOCKOCTH

[Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U

IIJIOCKOCTH

27

28

29

[Ipu3Hak nepnesauKyJISIpHOCTH IPSIMOU U

IIJIOCKOCTHU

Teopema 0 psIMOM NTEPIIEHAUKYJIIIPHOU

IIJIOCKOCTHU

Teopema o npsAMoi epreHANKYIIPHON

IIJIOCKOCTH

30

31

32

33

Teopema o0 psIMOM NTEPIIEHAUKYJIIIPHOU

IIJTIOCKOCTHU

HepHeH,I[I/IKYHHp M HAaKJIOHHBIC:
PaCCTOSAHUEC OT TOYKHU O INIOCKOCTH,
pacCTOAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

[TepnieHiuKynAp U HAKIOHHbIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH
[TepnieHuKyNAp U HAKIOHHBIE:

PacCTOSIHUE OT TOYKH JO MIOCKOCTH,
paccTosiHKE OT MPSIMON JI0 MIIOCKOCTH

34

[IepnieHauKyIsp ¥ HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT NPSAMOM 10 MIIOCKOCTH

35

36

VYTIIBI B IPOCTPAHCTBE: YIOI MEKIY
IIPSIMOM U INIOCKOCTBIO
JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl
JIBYT'PaHHOI'O yTJIa

37

38

39

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JBYTPaHHOIO yria
[lepneHIMKYIAPHOCTD MIIOCKOCTEN:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

[lepneHAUKyISAPHOCTD IIJIOCKOCTEM:
IPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

40

41
42
43

44

[leprieHANKYISAPHOCTD IIOCKOCTEH:
MPU3HAK NEPICHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

Teopema o TpEX nepneHAUKyIIpax
Teopema o TpEX MepHneHAUKYIIpax
Teopema o TpEX nepneHAUKYIIpax
KonTponbnas pabota no remam
"IlepneHIUKYISIPHOCTD MPSIMBIX U
mrockocTe" u "Y sl MeXay NPSIMbIMU U
iocKocTsmMu"

45

ITousrue MHOI'OrpaHHMKa, OCHOBHEIC
3JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKa

46

47

[Ipu3ma: N-yronpHas Ipu3Ma; rpaHu u
OCHOBAHUSA IIPU3MBI; IIpsiMas U HAKJIOHHAs
pU3MbI; OOKOBas ¥ TIOJIHAS TIOBEPXHOCTh
IIPU3MBI

[Tapannenenunen, TpsIMOYTOJIbHBII
napajuleJIenuIes U €ro CBOWcTBa

48

49

50

IInpamuia: N-yroyipHast TMpaMuaa, FPAHU
U OCHOBaHUE NMUPaMUJIbl; OOKOBas U
IIOJIHASI TOBEPXHOCTh MUPAMHU/IBI;
IIpaBUJIbHAS U yCEUEHHAS TUPAMUIA

[IpaBunIBHBIE MHOTOTPAHHUKU: TTIOHSTHE
HpaBI/IJ'II)HOFO MHOFOI”paHHI/IKa;
MpaBUJIbHAsA MPU3Ma U MPaBUIIbHAS
anaMI/ma; npaBHanas{ TprrOJ'II)HaH
NUpaMuJia ¥ MPaBUIIBHBIN TETpadap; Kyo
IIpencraBnenue 0 mpaBUIIbHBIX
MHOTOIPAaHHHUKAX: OKTa’Ap, AOJAEKadIp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSMOH, TUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMUAax,
napajuieienuneax, MpaBuIbHbIX
MHOTOI'PAHHHUKAX

52

53

Breruncienue 31€MEHTOB MHOTOIPaHHUKOB:
p€Opa, uaroHasu, yrisl

[Tnomaas OOKOBOI MOBEPXHOCTH U MOTHON
MMOBEPXHOCTHU MPSIMOI IPU3MBI, TTOIIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MMOBEPXHOCTHU MPSIMON TPU3MBI
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUILHOM MUPAMU/IBI,

54 . 1
TeopeMa O TUIOIaaH OOKOBOM
MOBEPXHOCTH YCEUEHHON TUPAMU/TBI
55 KonTtponpHast pabora o Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O0BEM TUpaMuIbI 1
58 O0BEM TUpaMuIbI 1
59 O06BEM nupamMu b1 1
60 O06bEM nupamMuIbI 1
61 O06BEM pu3MBbI 1
62 O06BEM pu3MBbI 1
63 O0BEM TTPU3MBI 1
64 Kontponbnas pa6"0Ta 1o Teme "O0bEMBI 1
MHOTOT'PaHHHKOB
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
65 3HaHu#. [locTtpoeHue ceueHmii B 1
MHOTOTPAHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HAaHUH. BbIYKCIICHNE PACCTOSIHHIA: MEXTY
66 JIBYMs TOYKaMH, OT TOYKH 0 IPSIMOM, OT 1
TOYKH JI0 TJIOCKOCTH, MEKTY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
67 Wrorosas koHTpoJsibHAs paboTa 1
[ToBTOpEeHue, 06001IeHNE CCTEMaTU3ALINS
3HaHW. BerancneHne yrios: MexIy
68 CKPEIIUBAOIIUMUCS TIPSIMBIMU, MEKITY 1
MPSIMOM U TNIOCKOCTBIO, IBYTPAaHHBIX
YTJIOB, YTJIOB MEXK]y IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

Ne
/1

Tema ypoka

KonunuecTBo yacos DIIeKTPOHHBIE

KoHTp. nudpoBsie
paboThI o0Opa3oBaTeNbHbIC

pecypchl

Bcero

Cdepa u map: ueHTp, paauyc, inamerp;
IJIOMIA/1b TIOBEPXHOCTHU Chepbl

B3aumnoe pacnonoxenue chepsl U

IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; 1

IJI0IA b ChEephl
N3o0paxenue chepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[unuaapudeckas MIOBEPXHOCTh, 00pa3yIoIIHe

HHHHHﬂqueCKOﬁ IIOBCPXHOCTHU, OCb
IIHJIHHI[pH‘ICCKOﬁ ITOBCPXHOCTHU

]_II/IJ'II/IHI[pZ OCHOBaHMS U OOKOBas

MMOBEPXHOCTh, 00pa3yIoIIasi U OCh; IJIOIIA b 1

OOKOBOW M IOJTHOM MTOBEPXHOCTH

N300pakeHre HUINHAPA Ha TNIOCKOCTH.
Pa3Béprka nnnunapa. CeueHus MWIMHIPA
(MJI0CKOCTBI0, apasIeIbHON WK
MEPIEeHIUKYJISIPHOM OCH LIMJIMHAPA)

Konnueckast moBepxHOCTh, 00pa3yroime
KOHUYECKOW MTOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU ITOBEPXHOCTH

KoHnyc: ocHOBaHUE U BEpIIMHA, 00pa3yrommas

M OCh; IUIOIIAAL OOKOBOI U IMOJIHOM
MMOBEPXHOCTH

10

11

VY ceuéHHbIN KOHYC: 00pa3ylollre U BbICOTA,
OCHOBaHHs U OOKOBasi IOBEPXHOCTh
N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

(TII0CKOCTHI0, MapalIeNIbHOM OCHOBaHMIO, U

IJIOCKOCTBIO, IPOXOASIIEN Yepe3 BEPILUHY )

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

12

MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;
cdepa, BUCaHHAs B MHOTOI'PAaHHUK WUJIH B
TEJIO BPALLECHHUS

13

14
15

TToustue 00 00bEMe. OCHOBHBIE CBOICTBA
00BEMOB Tenl

O0BéM ITUIIHHIIpA, KOHYCa
OO6béM 11apa ¥ miomab cepol
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

[Tono6uble Tena B IpOCTPAHCTBE.

16 CooTHoIIEeHNSs MEXy IUIOIASIMHU 1
MMOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEI

17 KOHTponLI:a;{ Pa60Ta o TeMam "Tena 1
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MJI0CKOCTH U B TPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB 1

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 1
PaznoxeHnue BekTopa 1o Tpém

21 HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio 1
napaJiesenumnena

29 Pemenue 3aj1a4, CBA3AHHBIX € PHMEHEHUEM 1
MIPaBUJI ICHCTBHUI C BEKTOPAMHU
[IpsiMoyronbHas ccTeMa KOOPMHAT B

23 npoctpancTBe. KoopauHaTel BeKTOpa. 1
[Ipocreiimume 3axa4n B KOOpAUHATAX

o4 VYron mexay Bektopamu. CKasipHOe 1
IIPOU3BEICHNE BEKTOPOB

o5 Boruucnenue yrioB Mexy NpsIMbIMH U 1
TUIOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIN METO ITPU 1
peLIeHNH FeOMETPUUECKUX 3a1a4

27 KonTponbHas padota no TCM?' "BexTopsl 1 1
KOOP/AMHATHI B POCTPAHCTBE
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

28 3HaHUN. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

29 3HaHUN. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IJIaHUMETPUU
IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS

30 3HAHWUW. 33]]a9M TIAHUMETPUU H METOJIBI X 1
pereHus
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3aIHs

31 3HAHUM. 3aJ1a4¥ JIAHUMETPUU U METOJIBI UX 1
pereHus
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS

32 3HaHuil. OCHOBHBIE (PUTYPBI, (HAKThI, TEOPEMBI 1
Kypca CTepeoMeTpun

33 WToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHIS 1

3HAHUH
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Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 3

19



IMpunoxenue x OOII COO MBOY Ilonosunckas COILI

YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
Maremaruka. 'eomerpus. 10 knacc. Mepzisk A.I'., Homuposckuii [I.A., ITonsikos B.M.,
noJ peaakuueit Ilogonasckoro B.E. O6miecTBo ¢ OrpaHn4eHHOM OTBETCTBEHHOCTBIO
«3narensckuii nentp BEHTAHA-TPA®y; Akiimoneproe odmectBo «3marenscTBo
[Ipocsemenue»
Marematuka. 'eometpus. 11 knacc. Mepsnsak A.I'., Homuposckuii I.A., [Tonsikos B.M.,
non peaakuueit Ilogonasckoro B.E. O0miecTBo ¢ OrpaHn4eHHOM OTBETCTBEHHOCTBIO
«3narensckuii nentp BEHTAHA-TPA®y; Aknimoneproe odmectBo «3marenscTBo
[Ipocsemenue»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Maremaruka. ['eomerpus. 10 kinace. Mepamsik A.I'., Homuposckuii I.A., [lonsxo B.M., nox
penakumeir Ilomombckoro B.E. OOmecTBo ¢ OorpaHMYeHHOW  OTBETCTBEHHOCTHIO
«M3narensckuit nentp BEHTAHA-I'PA®»; AxuuonepHoe ob6mectBo «M3marenscTBo
IIpoceemienue»

Martemaruka. 'eometpus. 11 knacc. Mepznsk A.I'., Homuposckuii /I.A., Ilonskos B.M., nox
penakumeir Ilomombckoro B.E. OOmecTBo ¢ OorpaHMYeHHOW  OTBETCTBEHHOCTHIO
«M3narensckuit nentp BEHTAHA-I'PA®»; AxuuonepHoe ob6mectBo «M3marenscTBo
IIpoceemienue»

Maremaruka: anredpa u Hayaja MaTe€MaTHYECKOrO aHanu3a,
I'eometpus. ba3osiii yposens : 10 kiace : metoauueckoe nocodbue / E. B. byuko, A. T'.
Mepznsk, B. b. [lomonckwuii, M. C. Sxup. — M. : Benrana-I'pad, 2020 — 69 c. : nn. —
(Poccuiickuii yueOHUK).

Martemaruka: anredpa u Hayasa MaTeMaTH4eCKOIo aHanu3a,
I'eomerpus. ba3osslit YPOBEHb : 11 KJ1acc : METOU-
yeckoe mocoome / E. B. bymko, A. I. Mepsnik, B. b. Tlonouckwii,
M. C. Sxup. — M. : Benwrana-I'pap, 2020 — 69 c. : un. — (Poccuii-

CKUH yUEOHHUK).
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INOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueGHOTro Kypca «BeposaTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe denepanbHOTO TroCyIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAPTa CPEAHET0 00IIero 0opa3oBaHus, ¢ y4éTOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPENbSABISEMBbIX K MaTeMaTH4YeCKOMY OOpa3OBaHUIO, M TPATUIUN POCCUKUCKOTO
oOpa3zoBanus. Peanu3anus nmporpaMmMbl 00eCIIeUnBaEeT OBJIa/ICHUE KITIOUEBBIMUA KOMIETEHIMSMH,
COCTaBJISIIOLIMMHU OCHOBY JJIi CaMOPa3BUTHsS M HEMPEpPHIBHOTO 00pa3oBaHUS, IEJIOCTHOCTh
OOLIEKYJIbTYPHOTI'0, INYHOCTHOT'O U [TO3HABATEJILHOTO PAa3BUTHS JIMYHOCTH 00YUYarOLIUXCS.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

VY4eOHblit Kypc «BeposSITHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHSI SIBJISIETCS MPOJAOIDKCHHEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOT0 YpOBHS OCHOBHOW mIkosbl. Kypc
npelHa3HayeH g GOPMUPOBAHUSA Y OOYyYarOIIMXCsl CTATUCTUYECKON KyJNbTYpbl U MOHUMaHUS
pOJIM TEOPUM BEPOATHOCTEM KAK MATEMaTUYECKOI'O0 MHCTPYMEHTA JJIs M3YUYEHUs CIy4dalHbIX
cOOBITHI, BEJIMYUH U npoleccoB. [Ipu n3ydyennn kypca o0oraujaroTcsi NpeCTaBlICHUs yUaluxcs
0 METOJ]aX MCCIeA0BaHNUS U3MEHYHBOTO MUPA, Pa3BUBAETCSA TOHUMAaHUE 3HAYUUMOCTH M OOLTHOCTH
MaTE€MaTU4YeCKUX METOJOB IO3HAHUA KaK HEOThEMJIEMOM YaCTH COBPEMEHHOIO €CTECTBEHHO-
Hay4HOT'O MHUPOBO33PEHHUS.

CopnepxaHue Kypca HaIpaBJIEHO Ha 3aKpEIUICHWE 3HAHWM, MOJIyYEHHBIX NPU H3Y4YEHUU
Kypca OCHOBHOM IIKOJIbI U HA Pa3BUTHE IIPEJICTABICHUN O CIIy4ailHbIX BEJINYMHAX U B3aUMOCBSI35X
MEXy HIMH Ha BaXXKHBIX IIPUMEPAX, CEOKETHI KOTOPBIX IOYEPIIHYTHI U3 OKPYKAOLIErO MUpAa.

B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIENISIMH B CTPYKType yueOHOro Kypca «BepostHOCTh u
CTaTHCTHUKa» CpeJHEeN IIKoJbl Ha 0a30BOM YpOBHE BBIJIEIECHBI CIEAYIOIIUE OCHOBHbIE
cojepxarenbHble TUHUU: «CiydaiiHble COOBITHS M BEpOsATHOCTH», «CiyyaiiHble BETMYMHBI U
3aKOH OOJIBIIMX YHCET.

BaxHylo uacTb Kypca 3aHMMaeT MH3Y4YEHHE TEOMETPUYECKOr0 U OMHOMHMAIBLHOIO
paclpeneieHuii M 3HAaKOMCTBO C MX HEINPEPBIBHBIMU aHAJIOraMU — [IOKa3aTEIbHbIM H
HOPMAJIBHBIM PAaCIpEICICHUSIMH.

Conepxanne yuHUM «CryyaifHble COOBITHSI M BEPOSTHOCTH» CIYXKMT OCHOBOM JIJIst
(dbopMHUpOBaHUS TIPEACTABICHHUH O PaCTIpeICTICHUN BEPOSTHOCTEN MEX Ty 3HAUYECHUSIMU CITyJaitHBIX
BEJIMYMH, a TAKXKE 3Ta JIMHUA HeoOXoAMMa Kak 0a3a A M3Y4YEHHUs 3aKOHA OOJBIIUX YUCEN —
(GyHIaMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIEr0O B MpPHUPOAE U OOIIECTBE M  HMEIOIIETO
MareMaTHueckyro  Qgopmanmuzanmioo. CaM  3akoH  OoOJbIIMX  YHCced IpeJlaraercs B
03HAKOMUTENILHOUN (pOpMeE ¢ MUHUMAJIbHBIM HCIOIb30BaHUEM MaTeMaTH4eCKoro (hopManuzma.

TeMbl, CBA3aHHBIE C HEIIPEPBIBHBIMU CIIyYalHBIMUA BEJIUYMHAMU, aKLICHTUPYIOT BHUMaHUE
IIKOJIbHUKOB HAa ONHCAHMM M W3YYEHUW CIY4YalHBIX SIBJICHUH C IOMOIIBK HENPEPBIBHBIX
¢yskuuii. OCHOBHOE BHUMAaHHUE YAETSAETCs MOKa3aTeIbHOMY U HOPMaJIbHOMY paclpe/ieieHUsIM,
OpU 3TOM TMPEANONAraeTcsi O3HAKOMUTENIbHOE H3y4YeHHE Marepuana 0e3 J0Ka3aTelbCTB
IpUMEHSeMbIX (PaKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wmsyuenue kypca «BeposTHOCTh M CTaTHCTHKAa» Ha 0a30BOM ypOBHE OTBOAUTCSA | dHac B
HEJIEII0 B TeYeHHE KaXA0ro rojia 00y4yeHusi, Bcero 68 yueOHbIX 4acoB.
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COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHue AaHHBIX C MoMouIbio Tabuu U auarpamm. CpenHee apu(pMETHUYECKOE,
MeraHa, HanOoJIbIllee ¥ HAaUMEHbIIIee 3HAUeHUs, pa3Max, TUCTIIEPCHsI M CTAHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OOPOB.

CrnydyaliHble 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciy4yaiiHOro COOBITHS. BIM30CTh 4aCTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI
B OIIBITAaX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMH COOBITUSAMHU.

Omnepanuu Haj COOBITHSIMH: TIEpeceYeHHE, O0OBEIUHEHHE, MPOTUBOIOJIOKHBIC COOBITHS.
Huarpammsl Oiinepa. @opmyiia ClI0KEHUS BEPOATHOCTEMN.

VYcnoBHas BEPOSITHOCTb. Y MHOKEHUE BEPOATHOCTEN. JlepeBO CIly4allHOTO 3KCIIEPUMEHTA.
®dopmyiia noiaHo# BeposaTHOCcTU. HezaBucumbie cOOBITHSL.

KomOunatopaoe npasuino ymHoxkeHus. [lepectaHoBkH u (akTopuan. Uuciao coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6bunoma HproToHa.

bunapHbIii cilydaliHbIi ONBIT (MCTIBITAHKE), YCIeX U HeyJada. HezaBucumble UCIBITaHUS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN A0 IepBoro ycmexa. Cepus HE3aBUCHUMBIX HCIBITAHUUI
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTeH. JlumarpamMma pacnpenesieHus.
[Tpumepsl pacnipesieneHuii, B TOM 4HCie, TEOMETPHUUECKOEe U OMHOMUAIBHOE.

11 KUIIACC

UucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MaTeMaTHUYECKOE OKUAAHHUE, TUCTIEPCHS
U CTaHAApTHOE OTKJIOHEHHE. [Ipumephl MpUMEHEHN MaTEMaTUYECKOTO OKUIAHNs, B TOM YHCIIE
B 3aJayax M3 IIOBCEJHEBHOHN >XKM3HU. Maremarnueckoe oOXuJaHue OWHAapHOW Ciy4ailiHON
BEJIMYMHBI. MareMaTH4ecKoe OXKHJAHUE CYMMBI CIy4alHBIX BeJIWYMH. MaremaTnueckoe
OKHJaHUE U JUCIEPCUsi TEOMETPUUYECKOTO U OMHOMHUAIBHOIO paclpeaeeHUH.

3aKkoH OOJBIIMX YHMCENT U €ro poiib B HayKe, MpHpoJie U obiecTBe. BrIOOpOUHBI MeTO
UCCIICJOBAHUM.

[Tpumepel HENPEPBIBHBIX CIIy4alHbIX BeMWYMH. [IOHATHE O MJIOTHOCTH pacHpeiesICHUs.
3amau, MpPUBOJAALIME K HOpMalbHOMY pacnpeneneHuto. [loHsiTHeE o0 HOpManbHOM
pacnpeneneHun.
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IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpeamera «MaTemaTHuka»
XapaKTEPU3YIOTCS:

I'pa:xxnanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCUHCKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJICHCTBOBATh C COLMUAJIBLHBIMH HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IIaTpuoTHYecKkoe BOCIMTAHUE:

c(OpMUPOBAHHOCTBIO POCCUMCKON IPa’kJaHCKOM HAEHTUYHOCTHU, YBAXKEHUS K IPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUHUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTruX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHWEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, pacCyKJIEeHUW; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM aCIEKTaM PA3JIUYHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (usmdeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIIECHCTBOBAHUSA, TIPU 3aHATUSIX CIOPTUBHO-030POBUTEIIHHON
JI€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IEHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NIeITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7]a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIBTYphl, TMOHUMAHWEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW TSl pelIeHHs 3a]a4 B 00JacTH OKpY’Kalolled cpelibl, MIIaHuPOBaHUS
MOCTYIKOB M OIIEHKH WX BO3MOJKHBIX MOCIEACTBHI JJISI OKPYKAIOIIEH CPEIbI.

I{leHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HayKu Kak cepbl

4
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YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KyJIbTypOH KaK CpECTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIIATH IPOEKTHYIO U UCCICA0BATEIbCKYIO NEATEIBHOCTh NHAUBUYAIBHO
U B IpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTukay
XapaKTepU3yIOTCS  OBNQJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCcO8 00 Yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAOuWe20 Mupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbBIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIY TOHATHSIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
U CPaBHEHUSI, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

® BOCIPHHHUMATH, (DOPMYITHPOBATh U MPEOOPA3OBHIBATH CYXJICHUS: YTBEPAUTEIHHBIC U
OTpHULaTelIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IPEIaratb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JlefaTh BBIBOJIBI C HMCIOJH30BAaHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKITIOYeHUH, YMO3AKIIOYSHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIFHO JTOKA3aTeIhCTBA MATEMAaTHUYCCKUX YTBEPKACHUH (TIpsSMBbIE
U OT TPOTUBHOTO), BBICTPAMBATh APrYMEHTAIMIO, NPUBOIUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOASAIMUNA ¢ YYETOM CaMOCTOSTENbHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTe1bCKUe 1eHCTBUA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjibTaTaMm
MPOBEIEHHOTO HAOIIOICHHS, UCCIIEIOBAHUS, OIEHNBATH JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIIEHHMIA;

® POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MPEIMTOIOKEHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

Padorta ¢ nnopmanmeii:
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BBISABIIATH Ae(DUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pEILCHUS 3aa4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

CTPYKTYpPUpOBaTh HMH(OpMALUIO, MPEACTaBIATh €€ B passiMyHbIX (opmax,
WLTIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUsl, 00eCneuusarom coopmupo8aHHoCmsy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBHUU C YCIOBHAMH U LECIAMU
OOILEHHS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, AaBAaTh MMOACHCHHA 110 X0y pCHICHUSA 3aaa4, KOMMCHTUPOBATDb
HOJTy4EHHBIH Pe3yJIbTar;

B X0/i¢ 00CYKJICHHUS 33a7aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXJaeMON TeMBbI, TPOOIIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA IIOUCK PCUHICHUA; COINOCTABJIATH
CBOM CYXKACHUS C CY)KICHUSAMH JPYTUX YYaCTHUKOB JHAJIOra, OOHApy>KUBATh pa3IHnyHe
U CXOJCTBO TMO3UIMI; B KOPPEKTHOH (opme (opMmynnpoBaTh pa3HOIIIACHS, CBOU
BO3PaKEHHUS;

IPE/ICTAaBIATh PE3YJIBTAThl PELICHUS 3aJaul, SIKCIIEPUMEHTa, UCCIIEIOBAHUS, ITPOCKTA;
CaMOCTOSATENIFHO BBIOMpAaTh (OPMAT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAllUd U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHnuecTBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW ¥ UHAUBHAYAIbHON paboThI pu
petieHun yueOHbIX 3a/1a4; TPUHUMATh 1eJIb COBMECTHOU JeATEIbHOCTH, IIJIAHUPOBATh
OpTaHHU3aII0 COBMECTHOW paboThl, pachpelneisTh BUIbl pabdOT, JOTOBapUBATHCA,
00CcyX)aaTh MPOIIECC U Pe3yJIbTaT padOThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJIEH;
y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTUMU YJIEHAMU KOMAaHJbI; OIICHHBATh KA4€CTBO CBOETO BKJIajJa B OOIIUI MPOIYKT
M0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJCHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom popmuposanue CMvlcio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMHM TIO3HABATEIHHON pPEQIIEKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JNEHUCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pE3ylbTaTOB; BJIAJIETh CHocobaMu
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca W Pe3ysibTaTa PEIICHHs MaTeMaTHYeCKOn
3a/1a4u;

MpEeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUH 33]1a4d, BHOCUTH
KOPPEKTUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
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e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTMDKEHUS] WJIM HEIOCTUKEHUs pPe3yJbTaTOB JEATEbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

YuTaTh U CTPOUTH TAOJIMIBI U 1UATPAMMBI.

OnepupoBaTh MOHATUSMH: cpenHee apudmerHueckoe, MenuaHa, HauOobIIee,
HauMEHbIIIEE 3HaYCHHE, Pa3MaX MacCUBa YACIOBBIX TaHHBIX.

OnepupoBaTh MNOHATUSAMU: CIy4dalHbIA AKCHEPUMEHT (OMNBIT) U Ciy4ailHOoe coObITHE,
3JIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIN MCXO0J) CIYy4YalHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OMbITaX C PABHOBO3MOXXHBIMH CIIy4allHBIMU COOBITHSIMU, HaXOJUTh U CPAaBHUBATh BEPOSITHOCTU
COOBITHI B U3YUYEHHBIX CIy4YalHBIX KCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: MEpecedyeHrue M 0ObEIMHEHUE JaHHBIX COOBITHIA,
coObITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BAaTHCS JUarpaMmamu Oiiepa U
(bopMyJI0i1 CII0KEHUSI BEPOATHOCTEH MPH PEIICHUN 3a/1a4.

OnepupoBaTh MOHATHSAMHU: YCIIOBHAsE BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C OMOUIBIO IIPAaBUJIa YMHOKEHHUS, C TIOMOILBIO JIEPEBA CIy4YailHOrO OIbITA.

[TpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELICHUH 3a/1a4.

OnepupoBaTh MOHATUSIMM: HCIBITAHUE, HE3aBUCUMBIE HCIBITaHUS, CEPUS HCIBITAHUM,
yclex M HeyJauya; HaXOJUTh BEPOATHOCTH COOBITUH B CEpUM HE3aBUCHUMBIX HCHBITAaHUH 10
IIEPBOIO yCIEeXa; HaXOAUTh BEPOSITHOCTH COOBITUI B cepuu ucnbiTaHui bepryiu.

OnepupoBaTb MNOHATHAMM: Cly4ailHass BEIWYMHA, PpACHpPEIEICHUE BEPOSTHOCTEH,
JuarpamMma pacipeencHus.

11 KUIIACC

CpaBHUBaTh BEPOSTHOCTU 3HAYEHUH CIIy4alHON BEJIUYMHBI 10 PACHPECICHUI0 WU C
IIOMOILBIO AUATPAMM.

OnepupoBaTb MNOHATHEM MaT€MAaTUYECKOTO OKHUJAHUS; TPUBOAUTH TNPUMEPHI, Kak
MIPUMEHSAETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIy4allHOM BEJIMYMHBI HAXOAUThb MAaTEMaTU4YeCKOe
OKHJaHHE 110 JAHHOMY PACIIPENCICHUIO.

HmeTs npeacTaBieHne o0 3aKOHe OOJIbIINX YHCE.

MMeTs npeacTaBiaeHue 0 HOPMAIBHOM PaCIpENCIICHAH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KommuecTBo yacos ONEKTPOHHBIE
Ne HanmenoBanue pa3zienoB u
1/ TEM MPOrPaAMMBbI Bceero Kontp. Ipaxr. (wagposeie)
paGoThI paGoTHI o0Opa3oBaTenbHbIC
pecypchl
1 [IpencrarneHue TaHHBIX U 4
omnucarejbHasi CTATUCTHKA
Crny4aifHbie ONBITHL U
Ciy4JaiiHbIe COOBITHS,
2 OIIBITHI C 3 1
PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMHU MCXO0IaMHU
3 Omneparuu HaJ COOBITHAMM, 3

CJIOKEHUE BEPOSITHOCTEN

VYcnoBHas BEPOSITHOCTS,
JIEPeBO CIy4YallHOTO OIBITA,
4 (dhopMyIIa OTHOM 6
BEPOATHOCTH U
HE3aBUCHUMOCTh COOBITUI

S) DneMeHTbl KOMOMHATOPUKH 4

6 Cepun 1oCIIe10BATENbHbIX 3 1
UCTIBITAaHUN

7 CiyuaifHble BETUYMHBI H 5
pacripeneneHus

8 O06o0uenne n } 5 2
cHCcTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB 34 2 5

I10 ITPOIT'PAMME
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11 KJIACC
KonunuecTBo yacos ONEKTPOHHBIE
Ne HaumenoBanue pasnenon
/o U TEM IIPOTPaMMBbI Bcero Kourp. Ipar. (madposrre)
paboThI paboTh o0Opa3oBaTeNbHbIC
pecypchl
MaremaTudeckoe
1 OKHMJIaHHUE CITy4YaliHON 4

BEJIMYUHBI

Hucnepcus u
2 CTaHJAPTHOE OTKJIOHCHHE 4 1
CIIy4aiiHOM BEJITUYUHBI

3 3aK0H OOJBIINX YUCENT 3 1
HenpepsiBabie
4 CIIy4aiiHbIe BETUYHHBI 2
(pactipenenenusi)
5 Hopmansnoe 2 1
pacnpeaeiieHus
[ToBTOpEeHHE, 0000IIEHNE
6 U CUCTEMAaTH3ALUA 19 2
3HAHUH
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ipunoxenne xk OOII COO MBOY Ilonosunckas COIII

n/n

Tema ypoka

[IpencraBiacHre JaHHBIX C TOMOIIBIO
TaOJIUI] ¥ TUarpaMm

KonmuectBo yacoB

Konrtp.

Bcero
paboTsI

IIpaxr.
paboTsl

DNEeKTPOHHBIE
nuudpoBbie
o0Opa3oBaTeNbHbIC

pecypchl

Cpennee apudmernyeckoe, MeI1aHa,
HanOoJIbIIIee ¥ HANMEHBIIICE 3HAYCHUS,
pa3max, JUCIepPCHsi, CTAaHIapPTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HarOOJIbIIICe M HAMMEHBIIICE 3HAUCHHUS,
pa3max, JUCIepPCHsi, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Cpez[Hee apHQ)MeTH‘ICCKOG, MEIMUaHa,
HauOOJIbIlIee ¥ HAUMEHbIIIEE 3HA4YCHMHAA,
pasMax, JUCIICPCUA, CTaHAapTHOC
OTKJIOHCHHEC YHCIIOBBIX Ha60pOB

CrnyualiHble SKCIIEPUMEHTHI (OIBITHI) U
cityyaiiHble cOOBITHSA. DeMeHTapHbIe
coOBITHA (MCXO/bI)

BeposiTHOCTB cityuyaltHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH

BeposiTHOCTB ciiy4aifiHOTO COOBITHS.
[IpakTnueckas pabora

Onepanuu Haa COOBITHSAMHU:
nepecevyeHue, 00beTMHEHHE COOBITHH,
MIPOTUBOMOIOKHBIE COOBITHSI.
Juarpammel Diiniepa

10

11

12

Omneparuu HaJ COOBITHAMU:
nepeceueHmne, 00beTMHEHNE COOBITHIA,
MIPOTUBOMNOJIOKHBIE COOBITHSL.
Jnarpammsl Diinepa

dopMyiia CII0KEHHUS BEPOSITHOCTEN
YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
BEpOATHOCTEH. JlepeBo CirydyaiiHOTO
JKCIIEPUMEHTA

YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE
BEpOATHOCTEH. JlepeBo CirydyaiiHOTO
JKCIIEPUMEHTA

10
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VYcioBHas BEpOSATHOCTh. Y MHOKEHUE

13 BEPOATHOCTEN. JlepeBO CIIy4yaliHOTO 1
JKCIIEPUMEHTA

14 dopMyia MoJTHON BEPOATHOCTH 1

15 dopMyia MoJTHON BEPOATHOCTH 1

16 dopmyiia MOJTHON BEPOATHOCTH. 1
HesaBucumblie cOOBITHS

17 KonrponsHas pabora 1

18 KomOunaTopHOE NMpaBUI0 YMHOXKEHUS 1

19 [TepecTanoBku u pakTopHua 1

20 UYucno coueraHuit 1

21 Tpeyronsnuk Ilackansa. @opmyna 1
6unoma Herotona
bunapHsIii ClIy4alHBIN OIBIT
(ucmbITanue), ycrex U Heynaya.

22 HezaBucumsble ucnbitanus. Cepus 1
HE3aBHCHUMBIX UCIIBITAHUHN 0 TIEPBOTO
ycrexa

23 Cepust HE3aBUCHMBIX UCTIBITAHUH 1
bepuynnu
Cepust HE3aBUCHMBIX UCTIBITAHUH.

24 [IpakTrueckas padoTa ¢ 1
MCTIOJIH30BaHMUEM DJIEKTPOHHBIX TaOIUI]

25 Cayyaiinasi BeTM4nHA 1

26 Pacnipenenenue BepoATHOCTEN. 1
Jlnarpamma pacripesiesieHus

97 CymMa 1 mpou3Be/IeHHE CITydaitHbIX 1
BEJIMYNH

28 CymMa ¥ Ipou3BEICHHUE CITyYaitHBIX 1
BEJIMYMH

29 [Ipumeps! pacnipeneneHnid, B TOM 4YHCIIe 1
reoMeTpHuecKoe U OMHOMHUAIBHOE

30 ITpumeps! pactipesienieHni, B TOM YHCie 1
reOMEeTPHUECKOe U OWHOMHUAIBHOE

31 [ToBTOpEHuUE, 06061H€HI:I€ u 1
cucTeMaTH3alys 3HaHUH

30 IToBTOpeHue, O606II.ICHIEC u 1
cHCTEeMaTH3aIHs 3HAaHUH

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpeHue, 0600mEeHNE U 1

CHCTeMaTHu3alus 3HaHuH

11
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 2

12



IMpunoxenue x OOII COO MBOY Ilonosunckas COLI

11 KJIACC

Ne
n/n

Tema ypoka

[ToBTOpenue, 060061IeHNE,
cucrtemaTtusanus 3Hanuil. CioydaitHeie
OTBITHI U BEPOATHOCTHU CITyUYalHbIX
coObITuii. Cepun HE3aBUCUMBIX
HUCIBITAaHUH

KonnuectBo yacoB

Bcero

Kontp.
paboTsl

IIpaxr.
paboTsl

ONEKTPOHHBIE
nuudpoBbie
o0Opa3oBaTenbHbIC

pecypchl

[ToBTOpenue, 060061IeHNE,
cucreMaTtu3anus 3HaHui. CiydaiiHble
OTIBITHI M BEPOATHOCTHU CITyYalHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HNCIIBITAaHUH

[ToBTOpenHue, 06001IEHNE,
cucreMaTtu3anus 3HaHui. CiydaiiHble
OTIBITHI M BEPOATHOCTHU CITy4YalHBIX
coObITuii. Cepun HE3aBUCUMBIX
HNCIIBITAaHUH

[ToBTOpeHme, 06001IEHNE,
cucreMaTtu3anus 3HaHui. CiyqaiiHble
OTIBITHI M BEPOATHOCTHU CITyYalHBIX
coObITuii. Cepun HE3aBUCHUMBIX
HUCIIBITAaHUH

[Ipumeps! npuMeHeHHs
MaTEMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, Jj0oTEpes)

MaremaTuuecKkoe O)KUIaAHUE CYMMBI
CITyYalHBIX BEJIMYHH

MaremaTdeckoe 0KUIaHue
Te€OMETPUUYECKOTO 1 OWHOMHATLHOTO
pacrnpeeneHnit

MaremaTdeckoe 0KHIaHue
TeOMETPUUYECKOTO 1 OWHOMHATLHOTO
pacrnpeeneHuin

Jlucniepcust M CTaHIapTHOE OTKJIIOHEHHUE

10

Jlucniepcusi M CTaHAAPTHOE OTKJIOHEHHE

11

Jliucriepcuy reoMeTpUIECKoro u
OMHOMUAIBHOTO pacIpeieIeHHs

12

13

[IpakTuueckas pabota c
MCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIHUI]

3akoH OosbIIMX yncen. BeioopouHsbIii
METOJI UCCIIENOBAaHNH

14

3akoH OospLIMX yKcen. BeiOopouHbIit
METOJ UCCIICOBAaHUN

13
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15

[IpakTuueckas pabota c
MCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUIT

16

HToroasi KOHTpOJIbHASA paboTa

17

18

IIpuMepsl HENPEPBIBHBIX CIIy4YanHbIX
BeIUMYHH. OyHKIMS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpeesIeHue U ero CBOMCTBa

[IpuMeps! HeNPEpBIBHBIX CIIyYalHbIX
BCJINYHH. CDyHKI_[I/ISI IIJIOTHOCTHU
pactpenenenus. PaBHomepHoe
pacIpeiesieHHE U €ro CBOMCTBA

19

20

21

22

23

3anauu, NIPpUBOAALIME K HOPMAJIbHOMY
pacnpeznenennto. @yHKIMS INIOTHOCTH
Y CBOMCTBA HOPMAJIBHOTO
pacnpeneseHus

[IpakTuueckas pabora c
UCIIOJIb30BAHUEM DIICKTPOHHBIX TaOIHI

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHuH.
OmnucarenbHas CTATUCTHKA

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHuH.
OmnucarenbHas CTATUCTHKA

[ToBTOpEeHuE, 06001IeHNE 1
cucTeMaTHu3anus 3HaHui. OTBITH C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHA

24

25

26

[ToBTOpenue, 0600IIEHNE U
cucteMaru3anus 3HaHuii. OTBITHI ¢
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

[ToBTOpeHue, 0600IIEHNE U
CUCTEeMaTu3alys 3HaHui. Berancnenue
BEPOSITHOCTEH COOBITHH C
npuMeHeHHeM (opMyIT U TpaprUecKuX
METOJI0B (KOOpIMHATHAs MpsMas,
JepeBo, Tuarpamma Jiepa)
[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTHu3anus 3HaHuH. Berancienne
BEPOSTHOCTEH COOBITHII C
npuMeHeHneM (Gopmyt U rpaduyecKux
METOJI0B (KOOpANHATHAs MpsMas,
JepeBo, Tuarpamma Jiiepa)

27

[ToBTOpenue, 0600mEeHNEe U
cUCTeMaTH3alus 3HaHWii. Beraucienne
BEPOSITHOCTEH COOBITHH C
npuMeHeHneM (HopMyT U rpaduuecKux

14
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METO/OB (KOOpMHATHAS MPSIMas,
JepeBo, quarpamma Jusepa)

28

29

30

31

[ToBTOpeHUEe, 0600IICHNE 1
cUucTeMaru3anus 3HaHuii. Beraucienue
BEPOSTHOCTEH COOBITHII C
npuMeHeHueM GpopmMyIt u rpapuIecKux
METO/0B (KOOpAMHATHAS MpsiMas,
JEPeBo, TuarpamMmma Jisepa)
[ToBTOpeHME, 0000IIEHNE U
cucreMarusanus 3Hauui. CiryyaiiHble
BEJIMYMHBI U pacrpesiesieHus

[ToBTOpEeHME, 0000IIEHNE 1
cucreMmarusanuus 3Hanui. CiryyaiiHble
BEJIMYUHBI M pacIpe/iesICHUs

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
MatemaTtuueckoe OXKHUIaHue CIy4aiiHON
BEJINYNHEI

32

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aINsI 3HAHUH.
MatemaTtuueckoe OxKHUIaHue CIy4aiiHON
BEJINYNHBI

33

Wrorosas koHTpoJIbHas paboTa

34

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3aIvsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

15
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MMWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJIEPALIMN
MunuctepcTBo obpazoBanus pkyTckoit obiactu

AJIMUHUCTpAIYs MYHHUITUIIATEHOTO 00pa3oBanus "basHmaeBckuii paiton"

MBOY Ilonounckas COIII
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MNOSACHUTEJIBHAS 3AITUCKA

[Tporpamma no nHpopmaTrke 0a30BOr0 YPOBHS Ha YPOBHE CPEIHEro 001ero oopa3oBaHus
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpPeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbx B DT'OC COOQO, a Takxke ¢ yu€ToMm eaepanbHOn
paboueil mporpaMmbl BOCIIUTaHHUS.

[Iporpamma mno wuHpOpMaTHKE Ha YpPOBHE CpeAHEro obmero obOpa3oBaHus HaET
IpEeICTaBICHNUE O LENsIX, 00Leil cTpareruu oOydeHus, BOCIIMTAHUS M Pa3BUTHs 00ydaroluxcs
cpenctBamu  yueOHoro mnpeamera «MHpopmaThka» Ha 0a30BOM YpPOBHE, YCTaHABIMBAaeT
00s13aTeNbHOE NIPEAMETHOE CO/IEpKAHKE, IIPElyCMaTPUBAET €ro CTPYKTYPUPOBAaHUE TI0 pa3zieiiaM
U TeMaM, ONpesessieT pacupeesieHle ero 1o Kiaccam (rogaM U3ydeHus).

[Iporpamma 1o wuH(pOpMaTUKE oOINpeleNnseT KOJIMYECTBEHHblE M KadeCTBEHHbIE
XapaKTepUCTUKU Y4YeOHOro Mmarepuana Juisl KaXJIoro roja HU3y4eHHs, B TOM 4YHUCIE MJs
COJIEP/KAaTEIbHOIO HAMOJHEHHWs] Pa3sHOro BUJA KOHTPOJs (IPOMEXYTOYHOM aTTecTaluu
00yyaroIuxcs, BCEPOCCUICKUX MPOBEPOUYHBIX pabOT, FOCYJapCTBEHHOM UTOrOBOM aTTecTalun).
[IporpamMa 1o uHQOpPMATHKE SBISETCS OCHOBOM MJIi COCTaBJICHHMsI ABTOPCKUX Y4YEOHBIX
IpoTrpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHHS KypCa YUHTEICM.

HNupopmaruka Ha ypoBHE CpeIHErO 001IEro 00pa3oBaHUs OTPAXKAET:

CYUIHOCTb MH(OPMATHKM KaK HAy4YHOM JUCLHUIUIMHBIL, HU3yyarolleld 3aKOHOMEPHOCTH
IOPOTEKaHUs U BO3MOYKHOCTH aBTOMAaTHU3alMUd HH(POPMALMOHHBIX MPOIECCOB B Pa3IUYHBIX
CUCTEMaX;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHS WH(POPMATHUKH, NpPEXIe BCero HH(GOPMAIMOHHBIE
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIIbHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU 1 HH(POPMAILIMOHHOHN ESTETbHOCTH.

Kypc nndopmartuku Ha ypoBHE CpeHEro o01iero o0pa3oBaHUsl SBJISETCS 3aBEPILAIOLIUM
ATarioM HENPEPBHIBHON MOJATOTOBKU 00yYarOIIKXCs B 001acTi MHGOPMATUKU U HH(OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TE€XHOJIOTHI, OH ONMMpaeTcs Ha colepKaHue Kypca MH(POPMAaTUKU YPOBHS
OCHOBHOTO 00Ilero oO0pa3oBaHUS M ONBIT IOCTOSHHOIO TNPUMEHEHUs HH(POPMALUOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH, AAa€T TEOPETHUECKOE OCMBICIEHUE, WHTEPHPETaluio U
0000111eHIE 3TOTO OIBITA.

B conepxxanun yue6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMATHYECKUX
paszznena.

Paznen «ludpoBas rpaMOTHOCTH» OXBaThIBAET BONPOCHI YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX DJIEMEHTOB LHU(PPOBOTO OKPYKEHHUS, BKIIOYas KOMIBIOTEPHBIE CETH, HCIOJb30BAHUE
CPEICTB OIEPALlMOHHON CUCTeMbI, pabOTy B ceTu VHTEpHET M HUCIOJIb30BaHUE WHTEpPHET-
CEepBUCOB, HHPOPMALIMOHHYIO 0€30I1aCHOCTb.

Paznen «Teopernyeckue 0CHOBBI MH(OPMATUKI BKJIIOYAET B c€0sl MOHITUMHBIN anmapar
MH(OPMATUKH, BOIMPOCH KOAUPOBAHUS MHGPOpPMAIUHU, U3MEpPEHHs] MHPOPMAIIMOHHOTO 00BEMA
JTAHHBIX, OCHOBBI aJIreOphl JIOTUKH U KOMITBIOTEPHOTO MOJIEITUPOBAHUSI.

Paznien « ATropuT™Mbl M IPOrpaMMUPOBAaHUE» HAIPABJICH HAa Pa3BUTHE aITOPUTMUYECKOTO
MBILUIEHUSI, pa3paboTKy aJropuTMOB, (OPMHUpPOBAHHE HABBIKOB pealM3alMl IporpaMM Ha
BbIOPAaHHOM $I3bIKE ITPOTPAMMHUPOBAHUSI BBICOKOTO YPOBHSL.

Paznen  «MHQoOpManMOHHBIE  TEXHOJOTHMM»  OXBAaThIBA€T  BONPOCHl  IPUMEHEHHUs
UH(POPMALIMOHHBIX TEXHOJOTHH, PEaJM30BAHHBIX B MPUKIAJHBIX MPOTPAMMHBIX MPOAYKTaxX U
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UHTEpPHET-CEepBUCAX, B TOM YMCJE IIPU PELICHHWHU 3a/lady aHaJIM3a JaHHBIX, UCIOJIb30BaHUE 0a3
JTAHHBIX ¥ 3JIEKTPOHHBIX TAOIUL] JUIsl pEILICHUs] IPUKIIAJAHBIX 3a/1a4.

PesynbraTel  0a3oBOro ypoBHS M3ydeHuss yueOHoro mnpenmera «MHpopmaTukay
OpPUEHTHPOBAHBI B TEPBYIO OYepenb Ha OOLIyI0 (YHKIMOHAJIBHYIO I'PaMOTHOCTh, HOJIYy4YECHUE
KOMIIETEHTHOCTE! JJIs1 IOBCEIHEBHOM KM3HU U 00111ero pa3BuTus. OHU BKIIIOYAIOT B CeOsL:

IIOHUMaHME IPeIMeTa, KIIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTABISIOLIMX 3JIEMEHTOB
M3y4aeMoi mpeIMeTHON 00J1acTH;

YMEHHME peEllaTh THUIIOBbIE NPAKTUYECKUE 3a/ayd, XapaKTEepHbIE JUIsl HCIIOJIb30BAHUSA
METOJI0B U UHCTPYMEHTapUs JaHHO! IpeIMEeTHON 00acTy;

OCO3HaHME pPaMOK M3y4aeMOW IpeAMETHOW oOO0JIaCTH, OrPaHUYEHHOCTH METOJOB U
MHCTPYMEHTOB, TUIIMYHBIX CBs3€H ¢ APYruMH 00JaCTAMU 3HAHMUS.

OcHoBHas 1enb u3ydeHus yaeonoro npenmera «MupopmaTnka» Ha 6a30BOM ypOBHE IS
YpOBHS cpemHero oOmiero oOpa3oBaHus — oOecnedyeHHe JalbHEHINEro  pa3BUTHS
MH(POPMALIMOHHBIX KOMIIETEHIMH BBIMYCKHHUKA, €ro TOTOBHOCTU K JKU3HU B YCIOBHSX
pa3BUBAIOIIErocs HHPOPMALIMOHHOTO OOIECTBA ¥ BO3PACTAIOLIEH KOHKYPEHLIMHU Ha PhIHKE TPY/a.
B cBs3u ¢ 3tuM usyuenue napopmatuku B 10 — 11 kiaccax J0mKHO 00€CIeUNTh:

c(OPMHPOBAHHOCTh TPEACTABICHUH O poid HMHPOPMATUKH, HHOOPMAIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUUECKOTO MBIIIUIEHUS;

c(OpPMHPOBAHHOCTh YMEHUH Pa3In4aTh (DaKThl U OI[CHKH, CDABHUBATH OIICHOYHBIE BBIBOJIBI,
BUJETh UX CBSI3b C KPUTEPUSMHU OLECHHBAHUS U CBSI3b KPUTEPUEB C ONPEACIEHHON CHCTEMOM
LIEHHOCTEH, POBEPSTH Ha IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTb MPEJCTABICHUN O BIMSHUN UH()OPMAIIMOHHBIX TEXHOJIOTUH Ha KU3Hb
yelioBeKa B  OOLIECTBE, IMOHMMAHUE COLHUAIBHOIO, HKOHOMHUYECKOTO, MOJUTHYECKOIO,
KyJIbTYPHOTO,  IOPHJWYECKOT0,  IMPUPOAHOrO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOTIOTHUECKOT0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIH, BOBJEUYEHHBIX B CO3JaHHE U HCIOJIb30BaHHE HH(POPMAIIMOHHBIX
CHCTEM, paclpoCTpaHeHHEe HHHOPMAITUH;

CO3/laHMe YCJIOBUM i  pa3BUTHS  HAaBBIKOB  y4yeOHOM, MPOEKTHOW, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOIIMXCsl K CAMOPA3BUTHIO.

Ha nzyuenue unpopmatuku (6a30Bbiii ypoBeHb) oTBOAUTCS 68 yacoB: B 10 kitacce — 34 yaca
(1 gac B Hepemnto), B 11 kinacce — 34 yaca (1 yac B HeziemIO).

Bba3oBelii ypoBeHb H3yueHHS MH(POPMATHUKU 00ECHEUMBAET MOJTOTOBKY OO0ydYaromuxcs,
OpPUEHTHPOBAHHBIX HA T€ CHEIHATBLHOCTH, B KOTOPHIX WH(OPMAIIMOHHBIE TEXHOJIOTUU SBIISIOTCS
HEOOXOJUMBIMU HHCTPYMEHTaMH NMPO(PECCUOHANBHON AESITEIbHOCTH, YYacTHE B NMPOEKTHOW U
WCCIIEIOBATENIbCKOM  JIESITETbHOCTH, CBS3aHHOW C MEKIHUCIUIUIMHAPHOW M TBOPYECKOM
TEMAaTUKOH, BO3MOXHOCTb peIIeHUs 3ajady 0a30BOro ypoBHS cloXKHOCTH EnmHoro
roCyJJapCTBEHHOT'O 3K3aMeHa 10 HHPOPMAaTHKE.
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COJEPKXAHUE OBYYEHUSA
10 KJIACC

Hudgposasg rpaMOTHOCTH

TpeboBanust TEXHUKU OE30MACHOCTH M THTHEHBI MPHU paboTe ¢ KOMIBIOTEPAMU M JAPYTHMH
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[Tpunuunsl paboTel kommbloTepa. IlepcoHanbHblil kKoMmbroTep. BpiGop koHpurypanuun
KOMIIbIOTEpA B 3aBUCUMOCTH OT pEIlaeMbIX 3aau.

OcCHOBHbIE TEHJCHIIMM Pa3BUTUS KOMIIbIOTEPHBIX TEXHOJIOTUH. [lapanienbHblie BBIYUCIIEHUS.
MHoronporeccopuabie cuctembl. CynepkoMnbroTepbl. MukpokoHTposuiepsl. PobotusnpoBaHHbIE
IIPOU3BOJICTBA.

IIporpammHOe obecrieueHue KOMIBIOTEpPOB. Buabl mporpaMmMHOro oOecneueHuss U HX
HazHaueHue. Oco0EHHOCTH MPOrpaMMHOro 00ecredeHus MOOUIIBHBIX YCTpOHCTB. OnepalroHHas
cucrema. [loHsiTHE O CHCTEMHOM aJMUHUCTPUPOBAHMU. WHCTAIISAIUS W JIEUHCTAILISALMS
IIPOrpaMMHOr0 00ecreueHHUs..

@aiinoBas cucrema. Ilouck B ¢aiioBoii cucreme. Opranuzanusi XpaHeHHss U 00pabOTKH
JTAHHBIX C UCIIOJIb30BAHNEM HHTEPHET-CEPBUCOB, O0JAUHBIX TEXHOJIOTHH M MOOMIIBHBIX YCTPOMCTB.

[IpuknagHble KOMOBIOTEPHBIE MPOTPAMMBI Uil PEUICHUs THIOBBIX 33734 IO BBHIOpAHHOMN
cneuuanu3anuu. CucreMbl aBTOMaTU3MPOBAHHOTO IPOSKTUPOBAHUS.

IIporpammuoe obGecrieuenue. JlueH3npoBaHue NPOrpaMMHOrO oOecredeHuss U HUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOE mporpamMMmHoe oOecrieuenue. Kommepueckoe wu
HEKOMMEPUYECKOE HCIOJIb30BAHMWE MPOTPaMMHOTO oOecredeHuss U HOH(POBBIX  PECypCoB.
OTBETCTBEHHOCTb,  YCTaHaBIMBaeMas  3aKOHOJAATeNbCTBOM  Poccuiickoit  @enepanuu, 3a
HEeMpaBOMEPHOE UCIIOIb30BaHUE POTrPaAMMHOT0 00ecrieyeHHs U IIU(PPOBBIX PECYPCOB.

TeopeTnyeckune 0oCHOBbI HH(POPMATUKHU

Wudopmanus, naHHble U 3HaHUSA. YHUBEPCAIBHOCTh JMCKPETHOTO IPEJCTaBICHUS
uHpopmanuu. J[BouyHoe KoxupoBaHue. PaBHOMepHBbIE U HEepaBHOMEpHBIE KoAbl. YcioBue PdaHo.
[Tonxompr k wu3MepeHHto uHpopMmarmu. CymHOCT 00BEMHOrO (aiagaBUTHOrO) NOAXOAA K
U3MEpEHUI0 NHPOpMaIUH, ONpeielIeHre OUTa ¢ TOUKU 3peHus ajipaBUTHOTO MOJXO0/a, CBA3b MEKIY
paszMepoM andaBuTa U THPOPMAILMOHHBIM BECOM CUMBOJIA (B IPEINOI0KEHNN O PABHOBEPOSITHOCTH
MOSIBJIEHUSI CUMBOJIOB), CBSI3b MEXAY €IMHULAMH H3MepeHus uHpopmauuu: Out, Oaiit, Koaiir,
Moaiit, I'6aiir. CyIHOCTE COAEPIKATENBHOTO (BEPOATHOCTHOIO) IMOJXO0AAa K H3MEPEHHUIO
uH(pOpMaLKH, OpeeseHre OUTa ¢ MO3ULMU COAEPKAHUS COOOLICHNUS.

WNupopmannonnsie npoueccel. [lepenaua nnpopmaruu. Mctounmk, npuéMHUK, KaHal CBS3H,
curHai, koauposanue. Vckaxenue nnpopmanuu npu nepenade. CKOpoCcTh mnepenayn JaHHBIX T10
KaHaly cBs3U. XpaHeHue nnpopmanuu, oo0beM namsatu. O6padorka nadopmaru. Bunst 06paboTku
nH(pOpMalIUU: MOJIyYeHHUE HOBOTO COJEpKaHuUsl, U3MEHEHUE (POPMBI Mpe/ICTaBICHUs] HH(DOPMAIIHH.
[Touck nnpopmaruu. Pons nudopmannu u nHGPOPMAITMOHHBIX IPOILECCOB B OKPY’KAIOLIEM MUPE.

Cucrempl. KoMIOHEHTBI CCTEMBI U MX B3auMoielicTBre. CUCTEMBI yIIPaBIEHUS. Y IpaBICHNE
Kak nH(popMaMoHHbIH rporecc. OOpaTHas CBsI3b.

Cucrempl cumcienusi. Pa3BépHyTasi 3amuch LENbIX M JAPOOHBIX YHMCET B MO3UIIMOHHBIX
cucreMmax cuucienus. CBONCTBA MO3UIMOHHON 3aITUCH YUCIIA: KOJIMYECTBO U(P B 3alHUCH, TPU3HAK
JETUMOCTH YMCJIa Ha OCHOBAHUE CHCTEMBI CUHCIIEHHs. ANTOPUTM IEepeBoja Lenoro yucia u3 P-
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WYHOW CHCTEMbI CUHUCIICHUS B JECATUYHYIO. AJTOpPUTM IepeBOoAa KOHEYHOH P-muHOil npobu B
JECSITUUHYI0. AJITOPUTM MEPEBO/IA 1IEJIOT0 YUCIIa U3 IECATUYHONW CHUCTEMbI CUMCICHUS B P-H4HYIO.
JIBon4Hasi, BOCbMEpPUYHAS U ILIECTHAIATepUYHass CHCTEMBbl CUHCIICHUS, MEPEBOJ YHCENl MEXKAY
STHMHU cUCTeMaMH. Apu(METHUECKUE OTIepaIlH B IO3UIIMOHHBIX CHCTEMaX CUUCIICHHS.

[IpencraBienue LebIX U BEUIECTBEHHBIX YUCEI B TAMSATH KOMIIBIOTEPA.

Komuposanue texcroB. Koguposka ASCIIl. Ogno6aiitasie konupoku. Ctanmaapt UNICODE.
Komuposka UTF-8. Onpenenenne nadopmarimoHHOro 00bEMa TEKCTOBBIX COOOIICHUH.

Koauposanue n3zobpaxenuii. OnieHka HHPOPMAITMOHHOTO 00BEMA PaCTPOBOTO TPaPUIeCcKOro
M300pakeHus IIPH 3aJaHHOM pa3pelIeHUH U ITyOuHEe KOJUPOBAHHUS I[BETA.

Koauposanue 3Byka. OueHka nHGOPMaMOHHOTO 00bEMa 3BYKOBBIX JAaHHBIX MPHU 3a/aHHBIX
4acTOTe TUCKPETU3ALUU U Pa3psAHOCTH KOJIUPOBAHUS.

Anre6pa noruku. BrickaspiBanus. Jloruueckue onepanyu. TaObmuIbl HCTHHHOCTH JIOTHYECKHAX
omeparil  «IM3BIOHKIUD», «KOHBIOHKIUS), «HHBEPCUS), «HMMILTUKAIUL», «IKBUBAJICHIIHSIY.
Jlornyeckue BbIpakeHUs. BbluMclieHWE JTOTMYECKOTO 3HAUEHUS COCTABHOTO BBICKA3bIBaHUS MU
M3BECTHBIX 3HAUEHUSAX BXOJSAIIMX B HEro AJIEMEHTAPHBIX BBICKAa3bIBaHWN. TaOMUIBl UCTUHHOCTU
JIOTHYECKUX BhIpakeHUi. Jlornyeckue ornepannu 1 onepanuy Hal MHOKECTBAMH.

[Ipumepbl 3aKOHOB anreOpbl JIOTMKU. OKBHBAJIEHTHBIE IPEOOpPa3OBaHUS JIOTUYECKUX
BbIpakeHnil. Jlornyeckue ¢ynkiuu. IlocTpoeHne norudeckoro BBIPAKEHUS C JAHHOW TaOiuiei
uctuHHOCTU. Jlornueckue sneMeHTHl Kommbiotepa. Tpurrep. Cymmarop. Iloctpoenue cxembl Ha
JIOTHYECKUX JJIEMEHTAaX IO JIOTHYECKOMY BBIPQKEHHUIO. 3aIlUCh JIOTUYECKOTO BBIPAKEHHUS II0
JIOTUYECKOU CXEME.

NudopManmoHHbIE TEXHOJIOTHH

TexctoBbiii mporieccop. PemaktupoBanue u ¢dopmatupoBanue. I[lposepka opdorpaduu u
rpammaTuku. CpencTBa moucka U aBTO3aMEeHbl B TEKCTOBOM Ipolieccope. Vcnonb3oBaHue cTuiei.
CTpyKTypHpOBaHHBIE TEKCTOBBbIE JOKyMeHTh. CHOCkH, ornaBieHne. (OOJlauHbIE CEPBUCHI.
Konnekrusnast pabota ¢ 1okyMeHTOM. HCTpYMEHTBI pelieH3UPOBaHUS B TEKCTOBBIX MPOIIECCOpax.
HenoBass mepenucka. Pedepar. IlpaBuna nuTUpoBaHHMs HUCTOYHUKOB U odopmileHUs
oubanorpaduueckux ccbuiok. OpopMIIeHHE CIIUCKA JIUTEPATYPHI.

BBon wn300pakeHUIl € HCIOJIB30BAHMEM pA3IUYHBIX LUPPOBBIX YCTPOHCTB (LIMPPOBHIX
¢dboToanmapatoB ¥ MUKPOCKOINOB, BHICOKAMEp, CKaHEPOB M JPYrHX YCTpOWCTB.). ['padmueckuit
penakrop. OOpabotka rpaduyeckux oO0BekTOB. PacTpoBas um BekTopHas rpaduka. Dopmarsl
rpadguieckux ¢ansos.

O6paboTka n300paKeHus U 3ByKa C UCTOIb30BAaHUEM MHTEPHET-TIPUITIOKESHHH.

MynstuMenna. KomnbsioTepHble npe3eHTanuu. Vcmnonb3oBaHne MyJIbTUMEIUMHBIX OHIIANH-
CEpBHUCOB ISl pa3pabOTKH MMPE3EHTAIMI MPOEKTHBIX PadoT.

[TpUHIUTIBI TOCTPOCHUS M PENAKTUPOBAHHS TPEXMEPHBIX MOJIEIICH.

11 KJIACC

Mudposas rpamoTHOCTH

[IpyHIMIBI TOCTPOSHUS M amnmapaTHble KOMIIOHEHTHI KOMITBIOTEpHBIX ceTeil. CeTeBbie
npotokoiibl. Ceth MuTEpHET. Anpecarus B cetd UHTepHeT. CrcTemMa TOMEHHBIX UMEH.

Beb6-caiit. Beb-cTtpanuna. BzaummoneiictBue Opaysepa ¢ BeO-cepBepoM. JluHamuueckue
cTpaHullbl. Pa3paboTka nHTEpHET-IpUIoKeHu# (caiiToB). CeTeBoe XpaHEHHE JAaHHBIX.
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Bunpl nestensnoctu B cetn latepuet. CepBuchkl aTepHeTa. ['eonHpOpMaiOHHBIE CUCTEMBI.
I'eosioKallMOHHBIE CEPBUCHI PEATBHOTO BpPEMEHM (HampuMmep, JIOKaus MOOMIIbHBIX Tele(OoHOB,
OTIpeJIeJIeHUE 3arpyKeHHOCTH aBTOMAarucTpajeil), HHTEpPHET-TOProBis, OpOHUpOBaHHE OHIIETOB,
TOCTUHULI.

I'ocynapcTBeHHbBIE JIEKTPOHHBIE CEpBUCHI M yciyrd. CoLManbHbIE CETU — OPraHU3aLMs
KOJIJIEKTUBHOT'O B3aMMOJEHCTBHSI M oOMeHa JaHHbIMU. CeTeBOW 3THKET: IpaBHjIa NOBEJICHHS B
kubepnpocrpanctee. IIpoOnemMa  nouIMHHOCTM — monydyeHHOW — uHpopmauuu.  OTKpBITHIE
o0pa3zoBaTenbHbIC PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C HCIOJIb30BaHUEM HWH(MOPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TexHosorui. O0mue npodiaeMsl 3aluThl HHGOpMALUU U MH(MOPMALIMOHHON
6e3onacHoctd. CpenctBa 3amUThl MHOOPMAMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATH3MPOBAHHBIX MH()OPMAIMOHHBIX cucTeMax. lIpaBoBoe obecrieueHue WHGOPMAITMOHHON
6e3onacHoctu. [IpenoTBpainieHre HECAaHKIIMOHNPOBAHHOTO JOCTYIA K JINYHON KOH(HICHIIMATBHOM
uHboOpMallUY, XpaHsleiics Ha MEepPCOHATBHOM KOMIBbIOTEpE, MOOUJIBHBIX YCTPOWCTBAX.
BpenonocHoe nporpaMMHoe obecrieueHre U crocodbl 60pbObl ¢ HUM. AHTUBUPYCHBIE IPOTPAMMBI.
Opranuzanus TM9HOTO apxuBa nHpopmanuu. PesepBHoe konmpoBanue. [laponpHas 3ammra apxusa.

WudopmanroHHble TEXHOJOTHH M TPOodeCCHOHATbHAs AEATENbHOCTh. MH(popMamoHHbIE
pecypcesl. Lludposas skoHomuka. MHdopMalionHas KyibTypa.

Teopernyeckue 0CHOBbBI HHPOPMATHKH

Monenu u mogenuposanue. Llenu moaenupoBanus. COOTBETCTBUE MOJAEIN MOJEINPYEMOMY
00BeKTy miH npoteccy. Popmanuzanus NpUKIAJHBIX 337a4d.

[IpencraBnenue pe3yabTaToOB MOAEIMPOBAHUS B BUE, yIOOHOM Ul BOCIIPUATHS YEIOBEKOM.
I'paduueckoe npeacTaBaeHUe JAHHBIX (CXEMBbI, TaOIHIIbI, TPadUKN).

I'padbr. OcHoBHBIE TOHATHS. Buabl rpadoB. Pemienne anropuTMuueckux 3ajad, CBI3aHHbBIX C
aHasim3oM rpadoB (MOCTpOEHHE ONTHMAJIBHOIO MYyTH MEXAY BeplIMHaMU rpada, onpeaeneHue
KOJINYECTBA PA3JIMUHBIX IMyTeH MEXY BEPLUIMHAMU OPHUEHTUPOBAHHOTO ALMKIMUYECKOTO rpada).

HepeBbsi. bunapHoe nepeBo. JIMCKpeTHblE UTpbl JBYX WUIPOKOB C MOJIHOH HH(poOpMamuei.
[loctpoenue nepeBa mnepebopa BapuUAaHTOB, OMMCAHME CTPATETMM WIPbl B TaOIWYHON (opme.
Bolurpeliiiseie cTpaTeruy.

Vcnonb3oBanue rpadoB U JA€pEBbEB MPU ONMMCAHUM OOBEKTOB U IMPOLECCOB OKPYKAIOLIETO
Mupa.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

OmnpeneneHre BO3MOXKHBIX pPE3yJIbTaTOB pabOThl MPOCTEHUIIMX alrOPUTMOB YIIpaBJICHUS
VCIIOJIHUTENIIMUA U BBIYMCIUTENBHBIX ATOPUTMOB. OIpeieeHre UCXOIHbBIX JaHHBIX, IIPU KOTOPBIX
aJITOPUTM MOXKET JaTh TpeOyeMblil pe3ybTar.

Dramnbl peieHus 3a1ad Ha Kommbiotepe. SI3bik mporpammupoBanus (ITackans, Python, Java,
C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKa MPOTPAMMHUPOBaHMs. THUIIBI JAHHBIX: [EIOYNCICHHBIE,
BELIIECTBEHHBIE, CHMBOJIbHBIE, JIorndeckue. BetBnenusa. CocraBHble yciaoBus. L{Ukibl ¢ ycnoBueM.
[{uksl o nepemMenHoM. Vcronb30BaHue TabIuIl TPACCHPOBKH.

Pa3paboTka u mporpammHasi peanuzalis aJrOpUTMOB pEIIeHHs TUIOBBIX 3a1ad 0a30BOro
ypoBHs. [Ipumepsr 3amad: anropuTMbl OOpPaOOTKM KOHEUHOW YHCJIOBOM IMOCIIENOBATEIHLHOCTH
(BBIYMCIIEHUE CYyMM, IPOM3BEIEHUH, KOJIMUYECTBA YIEMEHTOB C 33/IaHHBIMHU CBOMCTBAMM), aJITOPUTMBbI
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aHaJIM3a 3allACU YUCEN B MO3ULIIMOHHOW CUCTEME CUUCIICHMS, AJITOPUTMBI PELICHUS 3a/1a4 METOIOM
nepebopa (MOUCK HauOOJIbIIEro OOLIEro ASNUTENs ABYX HAaTypajbHBIX YHMCEN, IPOBEPKA YHUCIA Ha
MIPOCTOTY).

OO6paboTKka CHMBOJIBHBIX JaHHBIX. BcTpoeHHbIE (YHKIMHU S3bIKAa MPOTPAMMHPOBAHUS JUIS
00pabOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BenMUYMHBI (MAcCUBBI). AJNTOPUTMBI PAabOTBI C 3JIEMEHTaMH MAacCHBa C
OJITHOKPATHBIM IIPOCMOTPOM MAacCHUBa: CyMMHPOBAaHHUE DJIEMEHTOB MAacCHBA, MOACUYET KOJIMYECTBA
(CyMMBI) 3JIEMEHTOB MacCHBa, y10BJIETBOPSIIOLINX 3aJaHHOMY YCIIOBHIO, HAX0XACHUE HAauOOJIbILIETO
(HauMEHBIIET0) 3HAYCHUS DIIEMEHTOB MAacCHBa, HAXOXIEHUE BTOPOTO 0 BETUYMHE HAUOOJBILIErO
(HauMeHbIIero) 3HA4eHUs, JMHEHHBIH IOMCK 3JIEMEHTAa, [EepPEecCTaHOBKAa 3JIEMEHTOB MAacCUBa B
00paTHOM HOPSIZIKE.

CoptupoBka oJHOMEpHOro Mmaccua. IIpocTeie MeTOIbI COPTUPOBKU (HANpUMEpP, METOJ
y3bIpbKa, METOJ] BbIOOpa, COPTUPOBKA BcTaBkaMmHu). [loanporpaMmel.

HNudopManmoHHbIE TEXHOJIOTHH

Ananu3 naHHbiX. OCHOBHBIE 33J]aud aHAJIM3a JIAHHBIX: IPOTHO3MPOBAHUE, KiIacCU(pUKaIus,
KJIacTepH3anus, aHaJIu3 OTKJIoOHeHUH. [locnenoBaTenbHOCTh pelIeHus 3a1a4 aHajau3a JaHHBIX: cOop
MEPBUYHBIX JTAHHBIX, OYMCTKA M OIIEHKA KauecTBa JAHHBIX, BBHIOOp W/WJIHM TIOCTPOCHHE MOJIEIH,
peoOpa3oBaHue TaHHBIX, BU3yaIU3alHsl JaHHbBIX, MHTEPIIPETalus pe3ybTaToB.

AHanu3 JaHHBIX C TOMOUIbIO 3JIEKTPOHHBIX TalnuL. BbluucieHne cymMMbl, CpeIHero
apu(METHIECKOTO, HANOOJIBIIEr0 M HAUMEHBIIETO 3HAYCHUH TMana3oHa.

KommbploTepHo-MaTeMaTHueCKUue  MOJENIU.  OJTambl  KOMIIbIOTEPHO-MATEMaTUYECKOTO
MO/JICJIMPOBAHUS: IOCTAHOBKA 33/1a4M, Pa3paboTKa MOJEIHN, TECTUPOBAHUE MOJAEIH, KOMIIbIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJITaTOB MOJEIUPOBAHHUS.

YucneHHoe pellieHue ypaBHEHHH ¢ TOMOLIbI0 TO00pa napamerpa.

TaOnuunble (pensiuMOHHBIE) 0a3bl NaHHBIX. Tabmuna — NpeNCTaBICHHE CBeJIEHUM 00
OoTHOTUNHBIX oObekTax. Ilone, 3ammch. Kmrou Ttabmunpl. Pabota ¢ roroBoi 06a3o0if JaHHBIX.
3anonHenue Oa3bl naHHbIX. I[louck, coptupoBka U uabTpanms 3amnuceil. 3anmpockl Ha BBHIOOPKY
JaHHBIX. 3aMpoCkl C MapaMeTpaMu. Beruucisemsbie mosis B 3arpocax.

MHuorota0iauunble  0a3bl  JaHHBIX. TUIBI CBSi3ed MexAy Tabiuuamu. 3ampochl K
MHOT'OTaOJINYHBIM 0a3aM JaHHBIX.

CpencrBa UCKYyCCTBEHHOIO MHTEUIEKTa. CepBUCHI MAIIMHHOIO MEPEBOJA U PaClO3HABAHUS
yCcTHOU peun. MnenTudukanus U nouck u3o0paxeHui, pacno3HaBaHue Jul. CamooOydaromuecs
cucteMbl. VCKyCCTBEHHBI WHTEIJIEKT B KOMIBIOTEPHBIX Wrpax. lMcmoiab3oBaHue MeTOI0B
MCKYCCTBEHHOT'O MHTEJUIEKTa B 00y4Jarolux cucreMax. Vcrnoib30BaHe METO0B MCKYCCTBEHHOTO
UHTEJUIEKTa B poOoToTexHuke. MHTepHeT Bemiel. I[lepcrieKTUBBI pPa3BUTHS KOMITBIOTEPHBIX
MHTEJJIEKTYaJIbHBIX CUCTEM.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 UHO®OPMATUKE

HA YPOBHE CPEJHETO OBIIET'O OGPA30OBAHMUS (FA30BbI YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE  pe3yJbTaThl OTPa)KalOT TOTOBHOCTb U  CHOCOOHOCTh  OOyYaroumxcs
PYKOBOJCTBOBAThCSI CHOPMHUPOBAHHONW BHYTPEHHEH MO3ULIMEN JIMYHOCTH, CUCTEMOM LEHHOCTHBIX
OpPHEHTAIN, TO3UTHUBHBIX BHYTPEHHUX YOEKACHUH, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM
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poccuiickoro oOIIecTBa, pacUIMpeHHEe >KU3HEHHOTO OIbITa U OMbITa JIEATEIbHOCTH B Ipoliecce
peaiv3allii  CpeACTBAMH y4eOHOro TMpeaMeTa OCHOBHBIX HANpaBlI€HUN BOCHUTATEIBHOM
nesTenbHOCTH. B pesynbrare uzydeHus nHGOpPMATUKH HAa yPOBHE CPETHETO OOIIero 0Opa3oBaHus y
oOyuJatomerocsi OyayT chOpMUPOBAHBI CICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMIpaB U O0Osi3aHHOCTEH, YyBaK€HHWE 3aKOHA H
MPABOIOPSIIKA, COONMIOJEHUE  OCHOBOIOJNAraloOUIMX HOPM  HMH()OPMALIMOHHOTO TMpaBa U
nH(OPMAIIMOHHON 0E30MaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJIOTUU OKCTPEMH3Ma, HAIHOHAIM3Ma, KceHohoouw,
JUCKPUMHUHALIMKA 110 COLMAJIbHBIM, PEIUTHO3HBIM, PAacOBBIM, HAIMOHAJIBHBIM IpPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOC OTHOIICHHUE K HCTOPUUYCCKOMY HACICIUIO, AOCTHIKCHHUAM Poccun B HayKe,
UCKYCCTBE, TEXHOJIOTHUSIX, IOHUMaHHe 3HaYeHHUs] MH()OPMATUKH KaK HAyKH B )KM3HU COBPEMEHHOTO
00I11eCTBA;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

C(bOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHU, STUICCKOT'O ITOBCACHUA,

CIIOCOOHOCTH OLICHHMBATh CUTYAIlMIO M MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIe B ceTH MHTepHeT;

4) 5CTeTHYECKOT0 BOCIIUTAHMS

9CTECTUYCCKOC OTHOUWICHUC K MHPY, BKIIIOYaA 3CTCTUKY HAYUYHOTO U TEXHUYCCKOT'O TBOPUYCCTBA,

CIIOCOOHOCTh BOCIIPUHMMATH Pa3iMyYHbIe BUIBl HMCKYCCTBA, B TOM YHCIIE OCHOBAaHHBIC Ha
UCIOJIb30BaHNU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) puznveckoro BOCHMTAHUSA:

c(hOpMHUPOBAHHOCTD 3JI0POBOTO M O€30MMACHOT0 00pa3a )KMU3HU, OTBETCTBEHHOT'O OTHOIICHUSI K
CBOEMY 3/I0POBbIO, B TOM UHCJE U 3a CUYET cOOMIOAeHMs] TpeOOBaHUI Oe30MacHOM SKCIITyaTaluu
CpeacTB MHPOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K aKTHBHOU NCATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/IaJ'II)HOI\/JI HaIpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TIIAHUPOBATH U CAMOCTOSITENILHO BBIMIOIHSTH TAaKyIO AESITETbHOCTD;

uHTepec K cdepam NpodecCHOHATBHONU ESTENbHOCTH, CBSI3aHHBIM C HH(POPMATHKOM,
nporpaMMHupOBaHuEM U I/IH(bOpMaIII/IOHHI)IMI/I TEXHOJOIusiMnu, OCHOBAHHBIMU Ha JOCTHKCHHUAX
WH()OPMATUKH W HAyYHO-TEXHUYECKOTO IMpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oymy1iieit mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

OCO3HaHWE TII00AJIBHOTO XapaKTepa SKOJIOTHYCCKHX MPOOJIeM U IMyTeH WX PEHIeHUs, B TOM
qrclie ¢ Y4€TOM BO3MOKHOCTEH HH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
MH(OPMATUKH, TOCTUKEHUSM HayYHO-TEXHUUECKOI0 IIporpecca v 001eCTBEHHOM MPaKTUKH, 33 CUET
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MMOHUMAaHHUS POJIH UH(DOPMALIMOHHBIX PECYPCOB, MHGOPMAIIMOHHBIX TPOLECCOB U MHPOPMAIIMOHHBIX
TEXHOJIOTUH B YCIOBHIX IU(PPOBO TpaHC(hHOpMaLIMK MHOTHX c(pep )KU3HU COBPEMEHHOT'0 00I1IeCTBa;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JAESTEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH NPOEKTHYIO U
HCCIJIEIOBATENBCKYIO JAESITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

B npornecce n0CTHXEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrpaMMBbl 110 HH(OpPMATHKE
y  oOydaroluxcsi  COBEPIIEHCTBYETCS  SMOLMOHANBHBIM  MHTEUIEKT,  MPEeIIoJiararoui
c(OpMUPOBAHHOCTD:

caMOpETyJIMPOBaHMs, BKIIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBEJICHME, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHHUSM M TPOSBISATH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHIKEHUIO LEIW U yCHexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

OMIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh IOHUMATh 3MOIMOHATBLHOE COCTOSHHUE JIPYTHUX,
YUUTHIBATh €ro TMpU OCYIIECTBICHWH KOMMYHHUKAIIUM, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKNBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATbBI
B pesynbrate u3yueHws WHPOPMATUKM Ha YpPOBHE CpeAHEro oomero oOpa3oBaHUS Yy
oOyuwaromerocsi OyayT cGhOpPMHpPOBAHBI  METallpeIMETHBIE  pE3yJbTaThl, OTPaXEHHBIE B
YHUBEpPCAIbHBIX Y4YeOHBIX ICHCTBHAX, @ MMEHHO: IO3HABaTelbHbBIC YHUBEpCAJbHBIC YyueOHBIC
JeWCTBUS, KOMMYHHKAaTHBHbIE YHUBEpPCAJIbHbIE yUueOHbIe IeHCTBUS, PETYISTUBHBIE YHUBEPCAIbHBIE
y‘-IC6HI>Ie ﬂeﬁCTBHﬂ, COBMECTHaA ACATCIbHOCTD.

Ilo3naBaTenbHBbIE YHHBeEPCAIbHbIE YYeOHbIe AeiCTBUSA

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOATENbHO (OPMYJMPOBaTh W aKTyalIH3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAHUS JJISi CPaBHEHHUS, KJIacCU(PHUKAIIUN U
0000IICHHS;

OTIPEIEIATH 1EH IeITeIIbHOCTH, 3371aBaTh MMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTHU U ITPOTHBOPECUHA B paCCMATPHUBACMBIX ABJICHHUAX,

pa3pabarbiBaTh IJIaH PEHICHUs MPOOJIEMBbl C YIETOM aHAM3a UMEIONINXCS MaTepUaIbHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTH KOPPCKTUBLI B JACATCIIBHOCTb, OLCHHUBATHL COOTBETCTBHUE PE3YJIBTATOB ULCIIAM,
OIICHUBATh PUCKU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

KOOPJIMHUPOBATh U BBINONHITH pPAOOTy B YCIOBUSX pPEATbHOT0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUN )XKU3HCHHBIX np06neM.

2) 6a30BbIe HCCJIeN0BATENbCKHE € CTBUS:
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BJIQJICTh HABBIKAMU Y4YEOHO-HCCIIEOBATEIBCKOW M IPOEKTHOW JESATEILHOCTH, HaBBIKAMHU
paspemieHus mpooJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB
pEIIeHUs TPAKTUIECKHX 3a1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

OBJIAJICTh BUJAMH JICATEIHHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAINU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX CHTYallHsX, B TOM YHCJE MPH CO3IaHUU
Y4eOHBIX U COIMAIIBHBIX ITPOEKTOB;

(dbopMHpOBaHKE HAYYHOTO THIIA MBIIUICHUS, BJIaJICHUE HAYYHOH TEPMUHOJIOTHEH, KITFOYSBBIMH
MOHATHSIMA M METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBCHHBIC 3aJaud B 0Opa3oBaTENbHON JAEATEITHHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISIBIISATh IPHYUHHO-CIICICTBEHHBIC CBS3H M aKTyaJIM3MpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y
e€ penieHus, HaXOIUTh apTyMEHTHI JIJIS JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTpPhl
1 KPUTECPUU PCIICHWS,

aHAJIM3UPOBATh MOJYUYCHHBIC B X0OJIC PEIICHUS 33/1a4K PE3YJIbTaThl, KPUTHUECKHU OIICHUBAThH UX
JOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIECHUBAThH IIPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOMCK MEpeHOca CPEIACTB M CHOCOOOB JCHCTBUS B
PO ECCHOHATILHYIO CPELY;

MEPEHOCUTh 3HAHUS B TIO3HABATEIILHYIO U TIPAKTUYECKYHO 00JIaCTH KHU3HEICATCIbHOCTH,

WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC IOAXO/IbI U PEIICHHUS, CTABUTH TPOOJIEMBI
W 33/1a4M, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUSI.

3) paGora ¢ nungopmanmeii:

BJIQJICTh HABBIKAMU MMOTYICHHSI HH()OPMAIIMK U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEITLHO
OCYIIECTBIISTH MIOUCK, AaHATTN3, CHCTEMATH3aIINI0 U HHTEPIPETAINI0 HHPOPMAIIMH PA3IMYHBIX BHIOB
1 (hopM IIpEICTABICHNUS;

CO3/1aBaTh TEKCTHI B Pa3NIUYHBIX (hopMarax ¢ yu€ToM HazHAUeHUS HMHQPOPMAIMHU U IEIeBOU
ayJTMTOPUH, BBIOMpAsT ONTHMATBHYIO (OPMY MTPEICTABICHHS U BU3YyaTH3aIUH;

OIICHUBATh JOCTOBEPHOCTH, JICTUTUMHOCTh HH(OpMAIuu, €€ COOTBETCTBHUE TMPABOBHIM U
MOPaIbHO-ITHYECKUM HOPMaM;

WCIOJIb30BaTh CPE/ICTBA MH(GOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTHI B pEIIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHH3AIMOHHBIX 3a7ad C COOJOJeHUEM TpeOOoBaHUI
PrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, THTUEHBI, PECYPCOCOCPEIKEHUS, TPABOBBIX M ATUICCKUX HOPM,
HOpM MH(OPMAIIMOHHON OE30MaCHOCTH;

BIIQJICTh HABBIKAMU  PACIO3HABAaHWS W  3alIUTHl  HHPOpMAIH, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

KoMMyHUKaTHBHBIE YHUBeEpPCAIbHbIE YUeOHbIE el CTBUS

1) o0menue:

OCYIIECTBISTH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOABHBIC CPEJICTBA OOIICHUS, TIOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
pacro3HaBaTh MPEAMOCHUTKA KOHMIMKTHBIX CUTYAI[Ui H YMETh CMATYaTh KOH(IUKTHI,
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BJIQJIETh PA3IMUYHBIMHU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBUS, apryMEHTUPOBAHHO BECTU
JTAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PECHHUSI.

2) cCOBMeCTHaA J1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U UHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX ACUCTBUN C y4€TOM OOIIUX HHTEPECOB U
BO3MOXKHOCTEH KaKJ10TO YJeHa KOJUIEKTHBA;

MIPUHUMATH 11€JIM COBMECTHOM JesATEeIbHOCTH, OPTaHU30BbIBATh M KOOPJAUHUPOBATH JICUCTBUS
0 €€ NOCTUKEHHIO: COCTABJISITh

IJIaH ACUCTBUIA, pacIpeeNsaTh PO C yUETOM MHEHHUI yYaCTHUKOB, 00CYXJIaTh PE3yJIbTAThI
COBMECTHOH paboThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAHJIbI B OOIIUN PE3yJIbTAT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIIEHMBATh HJIEW C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MMOBEICHUE B PA3JIMYHBIX CUTYAIUSX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC el CTBUSA

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON JEATEIbHOCTH M KU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTAaBJIAThH IUJIaH PELICHHUs] MPoOJieMbl C YYETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKON 3PYIUIMU B Pa3HbIX OOJACTIX
3HaHUi, NOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHTyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OILIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUN U
MBICIUTENBHBIX TPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUI; UCIIOJIb30BATh MPUEMBI pedIieKCUn AJs
OLIEHKH CUTYalllH, BbIOOpa BEPHOTO PEIIECHUS;

OLICHHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 X CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTHX IIPU aHAIU3E PE3yJIbTATOB ACSATEIbHOCTH.

3) npuHATHA ce0s1 U APYIHUX:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;
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MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKY;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YEJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

B mponecce uzyuenust Kypca HHPOpMAaTUKU 6a30BOro ypoBHs 6 10 knacce o0yyaromuMucs
OyAyT IOCTUTHYTBHI CIeIyIOIUe IPEIMETHbIE Pe3yIbTaThl:

BJIaJICHHE MTPEICTABICHUSMHU O POJIM HH(OPMALIMU U CBSI3aHHBIX C HEH IIPOLIECCOB B IIPUPO/IE,
TEXHUKE W OOIIECTBE, MOHATUAMHU «HH(OPMAIHS», «UHPOPMALMOHHBIA IPOIECC», «CHUCTEMay,
«KOMIIOHEHTBl CHUCTEMBI», «CHUCTEMHBIH 3(PQeKT», «uHDOpMaIMOHHAs CHCTEMa», «CHCTeMa
yIPaBJICHUAY;

BJIaJIEHHE METOJaMU NTOUCKa UH(pOpPMaLUKU B ceTu VIHTepHeT, yMeHHe KPUTUYECKH OLICHUBATh
nH(pOpMaIHIO, IOTYYCHHYIO U3 ceTn HTepHeT;

YMEHHE XapaKTepru30BaTh OOJbIINE JaHHBIE, IPUBOIUTH IPUMEPHI ICTOYHUKOB WX TIOTYYECHUS
Y HaIlpaBJICHUs UCIOJIb30BAHUS;

[IOHMMaHHE OCHOBHBIX IPUHIMIIOB YCTpOicTBAa U (YHKIHMOHMPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TCHACHIINI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIAJICHHEC HaBBIKAMH pabOTBHl C OINEPAlMOHHBIMA CHCTEMAaMH, OCHOBHBIMH BHUJIaMHU
IIPOrpaMMHOTr0 oOecrieueHus JUIsl pelleHHsl y4eOHbIX 3a1a4 110 BHIOpaHHOM clieluanu3alim;

co0uroieHre TpeOOBaHUM TEXHUKU O€3011aCHOCTH U TMT'MEHBI ITPU paboTe ¢ KOMIIBIOTEpaMH U
APYTUMH KOMIIOHEHTaMH IH(POBOTO OKpY>KEHHsI, TIOHMMaHUE TPABOBBIX OCHOB HCIOJIB30BAHUS
KOMITBIOTEPHBIX ITPOTrpamMm, 0a3 JaHHBIX U MaTEPUAIIOB, pa3MEIIEHHBIX B ceTn VIHTEepHeT;

[IOHMMaHKHE OCHOBHBIX IPUHIMIIOB AUCKPETU3ALUU PA3IUYHBIX BUIOB HH(POPMALIUU, YMEHHUE
OIpeeNIATh HH(POPMALIMOHHBIN 00BbEM TEKCTOBBIX, T'paUUECKUX U 3BYKOBBIX IaHHBIX MPH 33aHHBIX
napamMeTpax AUCKPETH3AIHH;

YMEHHE CTPOWTH HEPaBHOMEpHBIE KOJbI, OIyCKAIOIINE OJHO3HAYHOE JIEKOAMPOBAHUE
cooOmieHuni (mpeuKcHbIe KO/bI);

BJaJICHME TEOPETHYECKUM aIlllapaToM, IO3BOJSIOIIMM OCYIIECTBIATh IMpPEACTaBICHUE
3aJJaHHOTO HATypaJIbHOTO YHCJa B PA3JIMYHBIX CHCTEMaX CUMCIICHUS, BBITIOJIHITH MPeoOpa3oBaHus
JIOTHUYECKUX BBIPAKEHUH, UCTIONB3Ys 3aKOHBI allreOphl JIOTHKH;

yMEHHUE cO03/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl M JIEMOHCTpAIlMOHHBIE
MaTepHalibl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB U OOJIAYHBIX
CEPBHCOB;

B npouecce uzyuenus kypca uHpopmatuku 6a30Boro ypoBHs ¢ 11 knacce o0ydaromuMHCs
OyAyT TOCTUTHYTHI CJIeyIOIUe PEIMETHBIE PE3yIbTaThl:

HaJIMYME MPEICTaBICHUIN 0 KOMIBIOTEPHBIX CETAX U UX POJIH B COBPEMEHHOM MUpE, 00 00IIHX
MPUHIUIAX pa3pabOTKH U GYHKIMOHUPOBAHUSI HHTEPHET-TIPUIIOKEHUI;

MOHUMAaHUE Yrpo3 WH(POPMAIMOHHOW O€30MacHOCTH, HCIIOJIB30BAHUE METOJOB M CPEICTB
MPOTUBOJICHCTBUS STUM YIpo3aM, COOJII0IeHNE Mep Oe30MacHOCTH, MPEA0TBPAIIAIOLINX HE3aKOHHOE
pacrpocTpaHeHHe ePCOHAIbHBIX JaHHBIX;

BJIQJICHHE TEOPETHYECKHM aIapaToM, MO3BOJISTIONIUM OMPEIENATh KpaTYallinid MyTh BO
B3BEIICHHOM Tpade W KOJMYECTBO MyTed MEXIY BEPIIMHAMH OPUEHTHPOBAHHOTO AITUKIMYECKOTO

rpada;
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yMEHHE YUTATh U MOHUMATh MPOTPaMMBbl, pEATU3YIONINE HECTIOKHBIE AITOPUTMBI 00pabOTKH
YHCIIOBBIX M TEKCTOBBIX JIAHHBIX (B TOM YHCJI€ MACCUBOB M CUMBOJIBHBIX CTPOK) Ha BHIOPAaHHOM JIJIst
U3yUYCHUSI YHUBEPCAIBHOM SI3bIKE TpOorpaMMupoBanusi Beicokoro yposHs (ITackans, Python, Java,
C++, C#), ananmu3upoBaTh arOPUTMBI C UCTIOJIB30BAaHUEM TaOJIUIl TPACCHPOBKH, OMPEICIATh Oe3
UCIIOJIb30BAaHUSI KOMIIBIOTEpPA PEe3yJbTAaThl BBHIMOJIHEHHUS HECIOXKHBIX IIPOrpaMM, BKIIOYAIOIIMX
LUKJIbI, BETBJICHUSH OPOrPAMMBI, IPU 3aJJaHHBIX UCXOJHBIX JaHHBIX, MOJIU(DUIIUPOBATH TOTOBBIC
MpPOrpaMMbl JJisi pEllieHHs HOBBIX 3a/lady, MCIOJNb30BaTh MX B CBOMX MpOrpaMMax B KauecTBE
noanporpamMm (mpouenyp, GyHKIui);

YMEHHE PEaTM30BLIBATh HA BRIOPAHHOM JUISI U3YUYCHHS S3BIKE MTPOrPAMMHUPOBAHUS BBHICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#) TumnoBbic anropuT™Mbl 00OpabOTKHM YHCEI, YHCIOBBIX
MOCJIEI0BATEIHHOCTEN 1 MACCUBOB: IIPEJICTABJICHIE YUCIIa B BUJIE HA0Opa MPOCTHIX COMHOXKUTEICH,
HAX0XJ/ICHUE MaKCUMATbHON (MHHUMAJIBLHOW) (Pl HATYpaIbHOTO YHCIIA, 3aIICAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHHMEM, He mpeBbimaronmM 10, BbrYHCIeHUE OOOOIMEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MAacCHBa WJIM YHCIOBOW IOCIEIOBATEIbHOCTH (CyMMBI, MPOU3BEIEHUS, CPEIHErO
apu(pMeTUYeCKOro, MUHUMAIBHOTO M MAaKCUMaJIbHOIO JJIEMEHTOB, KOJMYECTBA JJIEMEHTOB,
YIOBJIETBOPSIONINX 33/JaHHOMY YCIIOBHIO), COPTUPOBKY 3JIEMEHTOB MAcCCHBa;

YMEHHE HMCTOJB30BaTh TaOJUUYHBIC (PEISIUOHHBIC) 0a3bl TaHHBIX, B YACTHOCTH, COCTABIIATH
3ampochl K 0azaM JaHHBIX (B TOM 4YHCJE 3alpoChl C BBIYMCISEMBIMH TOJSMH), BBIIOIHATH
COPTUPOBKY M MOMCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0a3y JaHHBIX, YMEHUE
MCTIOJIB30BATh SJICKTPOHHBIE TAOJIUIIBI IJIS1 aHAIIN3A, TIPEJICTABICHHS M 00paOOTKH JaHHBIX (BKIIOYAs
BBEIYHCIICHUEC CYMMBI, CPEIHEr0 apu(pMETHIEeCKOro, HAUOOJBIIEr0O W HAUMEHBIIETO 3HAYCHUU,
pelieHrne ypaBHeHu);

YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTUUECKUE MOJENH JUIsl aHain3a OOBEKTOB U
MpOIIecCOB: (HOPMYITUPOBATH II€TTh MOJIEITMPOBAHUS, BHIIIOJIHATh aHAIN3 PE3YJIBTATOB, OTYYSHHBIX
B XO/JI€ MOJICIMPOBAHUS, OLIEHUBATH COOTBETCTBUE MOJIEITH MOJICIIUPYEMOMY OOBEKTY HITH TIPOIIECCY,
MPEJICTaBIATh Pe3yIbTaThl MOACTUPOBAHNUS B HATIISTHOM BU/IE;

YMEHHE OpPraHU30BbIBaTh JUYHOE HWH(GOPMAIMOHHOE MPOCTPAHCTBO C HCIOJIB30BAHUEM
pa3IMYHBIX [OH(PPOBBIX TEXHOJOTHHA, IMOHUMAHHE BO3MOXXHOCTEH MH(POBBIX CEPBHCOB
TOCYJapCTBEHHBIX yCIyT, NU(POBBIX 00pa30BaTENBFHBIX CEPBHCOB, TIOHUMAHHWE BO3MOXKHOCTEH U
OTPaHMYEHUN TEXHOJIOTUH HCKYCCTBEHHOTO HHTEIUIEKTa B PA3MYHBIX O0JacTIX, HaIUYUE
mpencTaBieHnid 00  HCMONBb30BaHMM ~ WH(POPMAIMOHHBIX  TEXHOJNOTMH B Pa3iIMYHBIX
npodeccuoHaNbHbIX chepax.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
No KomngectBo gacos
o HanmenoBanue pa3znenoB u TeMm Kontp OnekTpoHHbIE (LIUPPOBLIE)
IIPOrpaMMBbl Bcer ) o0pa3oBaTeNbHbIE PECYPChI
1! Porp cero paboTHI P PeeyP
Paznea 1. lilndposasi rpaMOTHOCTD
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KommnbroTep: anmapatHoe u
11 porpaMMHoe oOecrieueHue, 6
(haiioBasi cucrema

https://resh.edu.ru/subject/less
on/5421/conspect/35814/

Hroro no pazaeny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATHKH
21 Nudopmanus u 5 https://resh.edu.ru/subject/19/
' UH(OPMAIIMOHHBIE TPOIECCHI 10/
29 [IpencraBnenne nHGOpPMALIUU B 8
' KOMIThIOTEpE
https://resh.edu.ru/subject/less
on/5426/start/163620/
2.3 JMEMEHTL aNreGphl TOrHKH 8 1 https://resh.edu.ru/subject/less
on/5620/start/
Uroro no pazneny 21

Paznen 3. UndopmanmoHHble TEXHOJIOTHH

TeXHOHOFUHH o6pa60T1<1/1v https://resh.edu.ru/subject/19/
3.1 TEKCTOBOH, rpadu4ecKoii u 7 1 10/

MYJIbTUMEIUHHON HHPOPMAIIHT

Uroro no pazneny 7

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34 2



https://resh.edu.ru/subject/lesson/5421/conspect/35814/
https://resh.edu.ru/subject/lesson/5421/conspect/35814/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5620/start/
https://resh.edu.ru/subject/lesson/5620/start/
https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
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11 KUIIACC
KonunyecTBo 4yacos
Ne HaumenoBanue pas3zaeiios u teM K OnexTpoHHbIe (1IU(POBLIC)
/i porpamMMbl Bcero OHTp: o0pa3oBaTenbHbIE PECYPCHI
paboThI
Pasznea 1. ludpoBasi rpamoTHOCTH
11 CereBbie HHPOPMALTMOHHBIC 5 https://resh.edu.ru/subject/les
' TEXHOJIOTUH son/5497/conspect/78857/
12 OCHOBBI COLIMAIBHON 3
uH(pOpMaTHKH
Wroro mo pazneny 8
Pa3znen 2. Teoperuueckue 0CHOBBI MH(POPMATHKH
21 HNudpopmanmronnoe 5 1 https://resh.edu.ru/subject/19/
' MOJICTTUPOBAHUE 11/
Uroro no pazneny )
Paznen 3. AroputMbl 4 NpOrpaMMHpPOBaHUE
31 AJTOPUTMBI U 3JIEMEHTHI 11 1 https://resh.edu.ru/subject/19/
' POrPaMMHPOBAHUSI 11/
Hroro no pazneny 11
Pasnen 4. UndopmannoHHbie TEXHOJTOTUHN
https://resh.edu.ru/subject/19/
4.1 DNEeKTPOHHBIE TAOIHUIIBI 6 11/
4.2 basrer gaHHBIX 2
43 CpencTBa HCKYCCTBEHHOTO p
MHTEIJIEKTa
Hroro no pazneny 10
OBUIEE KOJIMYECTBO YACOB I10 34 5

[TPOTPAMME



https://resh.edu.ru/subject/lesson/5497/conspect/78857/
https://resh.edu.ru/subject/lesson/5497/conspect/78857/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
https://resh.edu.ru/subject/19/11/
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KomunuecTso DNEKTPOHHBIE
Ne Tema 4acoB b o
i ypoka Kon uQpoBbI
Beero TP 00pa3oBaTeIbHbIE
paboThI
pecypchl
TexHuka 6€30MaCHOCTH ¥ TUTHEHA TTPU
1 pabote ¢ koMmmnbroTepamu. [IpHHIUIIBL pabOTHI 1
KOMITbIOTEpa
2 TenaeHIMU pa3BUTHS KOMITBIOTEPHBIX 1
TEXHOJIOTUI
https://resh.edu.ru/subje
3 [IporpaMMHOe oOecrieueHre KOMITBIOTEPa 1 ct/lesson/5421/conspect/
35814/
4 Onepanuu ¢ daityiaMy U marnkamu 1
5 Pabora ¢ mpukiIagHBIM IPOTPAMMHBIM 1
obecrieyeHreM
6 3akoHoatenbcTBO Poccuiickoi denepannu B 1
00JacTH MPOrPaMMHOTO OOECTICUEHUS
7 JIBoM4HOE KOIMpOBaHUE 1
8 [Toaxoasl K ©3MEPEHUIO HH(POPMALTUH 1
9 Nudopmannonnsie nporeccel. [lepenaua u 1
XpaHeHue HHPopMaIu
10 O06paboTka nHHOpMATUN 1
11 CI/ICTGMI)I,VKOMHOHGHTI)I CUCTEM U UX 1
B3aMMO/ICHCTBUE
12 o —— 1 https://resh.edu.ru/subje
ct/lesson/5620/start/
AJNTOpUTMBI TIepeBoIa urcen u3 P-udHoit
13 CUCTEMBI CUHUCIICHUS B IECATUYHYIO U 1
o0paTHO
14 JIBonuHasi, BOCbMEpHUYHas U 1
IIECTHAAIATEPUYHAS CUCTEMBI CUMCIICHHUSI
15 Apudmerndeckue ornepanyu B MO3UIIHOHHBIX 1
CHCTEMAaX CUMCJICHHS
16 [IpencraBneHue HeNbIX U BEIIECTBEHHBIX 1
YHUCEN B MaMSITH KOMITBIOTEPA
https://resh.edu.ru/subje
17 KonnpoBanue TekcToB 1 ct/lesson/5225/start/203

084/



https://resh.edu.ru/subject/lesson/5421/conspect/35814/
https://resh.edu.ru/subject/lesson/5421/conspect/35814/
https://resh.edu.ru/subject/lesson/5421/conspect/35814/
https://resh.edu.ru/subject/lesson/5620/start/
https://resh.edu.ru/subject/lesson/5620/start/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/
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https://resh.edu.ru/subje

18 KoaupoBanue n3odpaxenuit 1 ct/lesson/5556/start/166
550/
https://resh.edu.ru/subje

19 KonupoBanue 3Byka 1 ct/lesson/5556/start/166
550/

20 BrickasbiBanus. Jloruueckue onepanuu 1

Jlornueckue BeIpakeHUs. TaOmuIbI https://resh.edu.ru/subje

21 . 1 ct/lesson/5426/start/163

VCTHUHHOCTH JIOTUYECKUX BBIPAKECHUI 620/
29 Jlornueckue onepaunuu 1 onepanuy Haj 1
MHOXECTBAMHU
23 3aKoHBI anreOpsl JIOTUKA 1
o4 Pemenue l;[pOCTCﬁIHPIX JIOTMYECKUX 1
ypaBHEHHH
Jlornueckue Gynkuuu. [Tocrpoenue
25 JIOTUYECKOTO BBIPAKCHUS C JTAHHOW TaOIHIICH 1
WUCTHHHOCTHU
26 Jlormueckue 31eMeHThl KOMITBIOTEpa 1
27 KonTponbhas padbota no teme 1 1
"Teoperndeckue 0CHOBBI HH(POpMATUKH"
28 TexcToBblit pouieccop U ero 0a3oBbIe 1
BO3MOYKHOCTH
29 KonnexTuBHas paboTa ¢ JOKYMEHTOM. 1
[IpaBuia opopmiienus pedepara
30 PacrtpoBas rpaduka 1
31 BexTopHas rpaguka 1
Coznanue u npeodpa3oBaHue
32 ayJIMOBU3YaJIbHBIX OOBEKTOB. 1
KommnbroTepHble npe3eHTauu
33 HpﬂI/IHIII/IHI)I MOCTPOCHHUS 1 PENAKTHPOBAHIS 1
TpEXMEPHBIX MOJIeIeH
KontponbHas pabota no teme "TexHOI0ruu
34 00pabOTKN TEKCTOBOM, TpaguuecKor U 1 1
MyJIbTUMEIUIHON nHpopmarn”
OBUIEE KOJIMYECTBO YACOB I10 34 2
I[TPOI'PAMME
11 KJIACC
No KonuuectBo yacoB DJNEeKTPOHHBIE IUPPOBBIE
i Tema ypoka Beero Komp. oOpa3oBarenbHbIE
pecypcsl

paboThI



https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
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[IpuHUKIIBI TOCTPOEHUS U annapaTHbIe
KOMITOHEHTBI KOMITBIOTEPHBIX CETEH.
CeteBbie mpoTokobl. CeTh HTEpHET.
Anpecanus B cetn MurepHer. Cucrema
JTOMEHHBIX UMEH

Be6-caiit. Beb-cTpanmua.
B3aumoneiictBue Opaysepa c BeO-
cepBepoM. [lMHaMUYeCKHUe CTPAHHMIIBI.
Pa3paboTka HHTEpHET-TIPHIIOKESHUN
(caitToB). CeTeBO€ XpaHEHHE JaHHBIX

Bune! nestensHocty B cetu IHTEpHET.
CepBucsl UnTepHera

CereBoii aTuket. [IpobiieMa Mo IMHHOCTH
MOJTYYCHHOH HH(OpMAaIHK
['ocynapcTBeHHBIC JICKTPOHHBIC CEPBHUCHI
u ycrmyru. OTKpBIThIC 00pa30BaTebHBIC

pecypchl
TexHOreHHbIE U SKOHOMUYECKUE YTPO3HI,
CBsA3aHHBIE ¢ ucrojb3oBanueM UKT.
3amura nHGopManuu 1 nHGHOPMAITHOHHAS
0€3011aCHOCTD

BpenonocHoe nporpaMMHOe obecriedeHue
U CII0CO0BI OOPHOBI C HUM

10

Opranu3anys JUYHOTO apX1UBa
uHpopmanuu. MapopmarrionHsie
TEXHOJIOTUH U TIPOeCcCHOHATbHAS
JesITeIbHOCTD

Mogenu 1 MoJieTUpOBaHUE.
[IpencraBnenue pe3yabTaToB
MO/JICIIMPOBAHUS

I'padbl. Pemenne anropuTMuyecKux
3aJ1a4, CBA3aHHbBIX C aHAIU30M I'padoB

https://resh.edu.ru/subject/I
esson/5490/start/101816/

https://resh.edu.ru/subject/I
esson/5491/start/203174/

11

JepeBbs. JIMCKpeTHBIE UTPBI IBYX
WUTPOKOB C MOJHOW MH(pOpMaIIuen

12

Hcnonb3oBanue rpadoB U 1epeBbEB MpU
OIHCaHUU OOBEKTOB U MPOLIECCOB
OKpY’KalolIero Mupa

13

14

KonTponbhas pabota no teme
"NndpopmanoHHoe MoienupoBanue”
AHanu3 alropuTMOB. DTallbl pElICHU
3aJa4 Ha KOMIbIOTEPE

15

SA3b1k porpaMMupoBanusa. OCHOBHBIE
KOHCTPYKLHH SA3bIKA IPOrPAMMHUPOBAHMUS.
TUIe! JaHHBIX

https://resh.edu.ru/subject/I
esson/6456/start/72686/



https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5490/start/101816/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/5491/start/203174/
https://resh.edu.ru/subject/lesson/6456/start/72686/
https://resh.edu.ru/subject/lesson/6456/start/72686/
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16 BetBnenus. CocTaBHBIE YCIOBUS 1
17 ke ¢ YCj'IOBI/IeM. kel mo 1
MePEeMEHHOMN
18 Pa3paboTka u mporpaMMHasi peaau3anus 1
QIITOPUTMOB PEIICHUS TUIIOBBIX 33/1a4
Pa3paboTka 1 mporpaMMHas peaau3anus
19 AJITOPUTMOB PELICHUS 3a7a4 METOJIOM 1
nepedopa
20 O06paboTKka CUMBOJIBHBIX JIAHHBIX 1
21 TaOnuuHbIe BETMYMHBI (MACCHBBHI) 1
22 CopTrpoBKa OJHOMEPHOTO MacCUBa 1
23 [Toanporpammbl 1
KonTponbhas padbota no teme
24 " AJITOPUTMBI B 3JIEMEHTHI 1
IIporpaMMupoBaHus”
o5 Ananu3 naHabiX. OCHOBHEBIE 337291 1
aHaJIM3a JaHHBIX
26 [TocnenoBarenbHOCTh peLICHUS 3a71a4 1
aHaJIM3a JTAHHBIX
27 AHanus3 JaHHBIX C HOMOIILIO 1 https://resh.edu.ru/subject/I
AJIEKTPOHHBIX TaOJIHUIIL esson/5817/start/82477/
28 KomMmnbrorepHo-mMaremMaTnieckue Moienu 1 https://resh.edu.ru/subject/1
esson/4902/start/203204/
29 Pabota ¢ roTOBOI KOMIIBIOTEPHON 1
MO/IEJBIO
30 UucneHHoe penieHne ypaBHEHUM ¢ 1
MOMOIIIBIO TTOJI00pa MmapameTpa
31 Tabnuunble (pensunoHHbIe) 0a3bl TaHHBIX 1
32 Paborta ¢ roToBoi1 6a30ii JaHHBIX 1
33 CpecTBa HCKYCCTBEHHOTO MHTEIUICKTA 1
34 [TepcrieKTHBBI Pa3BUTHS KOMITBIOTEPHBIX 1
WHTEJUJIEKTYallbHBIX CUCTEM
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/5817/start/82477/
https://resh.edu.ru/subject/lesson/5817/start/82477/
https://resh.edu.ru/subject/lesson/4902/start/203204/
https://resh.edu.ru/subject/lesson/4902/start/203204/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

JI. JI. bocoga, A. 1O. bocoBa. UudopmaTuka. ba3zoserii ypoBens: yueOnuk s 10 kmacca
— M.: [IpocBeienue

JI. JI. bocoga, A. 0. bocoBa. UudopmaTuka. ba3zoseiii ypoBeHs: yueOHuk miis 11 kinacca
— M.: [IpocBeienue

MeTtoauyeckue MaTepuasbl y4uTeJ sl
https://bosova.ru/metodist/authors/informatika/3/mo.php

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

https://resh.edu.ru

https://www.yaklass.ru/



https://bosova.ru/metodist/authors/informatika/3/mo.php
https://resh.edu.ru/
https://www.yaklass.ru/

