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INOACHUTEJIBHASA 3AITMCKA

Pabouas mnporpamma mno yueOHOMy mnpenmery «MaTemaTtuka» YriayOIEHHOIO YpOBHS JUId
obywaromuxcs 10—11 kmaccoB pa3pabotana Ha ocHOBe @DenepalbHOTO TOCYAapCTBEHHOTO
00pa30oBaTEeNbHOIO CTaHAApTa CPEAHEro oO0Iero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, TPEABABISIEMbIX K MaTeMaTHYecKOMYy O0Opa3oBaHMIO, W TPAJUIUKA POCCHIICKOTO
obpa3zoBanus. Peanmuzanus mnporpamMmbl 00ecHedMBaeT OBJIAZICHUE KIIIOUEBBIMU KOMIIETEHLUSAMM,
COCTaBJISIOUIMMH OCHOBY JUI1 CaMOpPAa3BUTHSL M  HENPEPHIBHOTO 00pa30BaHUs, IEJIIOCTHOCTh
OOIIEKYJIBTYPHOI'O, IMYHOCTHOT'O U II03HABATEJILHOTO PA3BUTHS JTUYHOCTH O0YUYaIOIIUXCS.

B paboueii mporpamMme yudTeHbl HJeU U TNONOkKeHUs «KoHIenuuu pa3BUTUS MaTEMaTHYECKOIO
obpasoBanus B Poccuiickoit @enepanuun». B coorBeTcTBUM ¢ Ha3BaHWEM KOHLENIMUA MaTeMaTHYeCcKoe
o0Opa3oBaHHE IOJKHO, B YaCTHOCTH, pelIaTh 3ajady oOecrmedeHuss HeoOXOAMMOIo CTpaHe 4YHcia
BBIITYCKHUKOB, MaTeéMaTH4YeCcKasi IOArOTOBKA KOTOPBIX JOCTATOYHA JUIsS IPOJOJKEHUsT 00pa3oBaHMs 1O
pa3IMYHbIM HAaNpaBICHUSM, BKJIIOYas IPENOJAaBaHUE MATEMAaTUKH, MAaT€MaTU4YECKHE MCCIEAO0BAaHUS,
pabory B cdepe HHOOPMAIMOHHBIX TEXHOJIOIMH M Jp., a Takxke oOecrnedeHus I KakAoro
00ydJaromerocsi BO3MOXXHOCTH JOCTIDKEHHMSI MaTeMaTWYeCKOW IMOATOTOBKHM B COOTBETCTBHU C
HEOOXOJUMBIM €My ypoBHEeM. VIMEHHO Ha pelleHHe 3THUX 3ajad HauesneHa I[IpumepHas pabouas
porpamMma yri1ryOja€HHOIO ypOBHSL.

B snoxy uugpoBoii Tpanchopmaiu Bcex cdep 4ea0BEUECKOH AEATEIbHOCTH HEBO3MOXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM 4YeJIOBEKOM 0e3 XOpomled MaTeMaTH4ecKOil IMOATOTOBKH. OTO
00yCJIOBJIEHO TE€M, YTO B HAIlU JTHU PACTET YUCIIO CIIEHUATBHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
IIPUMEHEHUEM MaTeMaTUKU: U B cepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIOIMYECKUX 00JIacTAX, U JaKe
B 'yMaHUTapHbIX cepax. Takum oOpazom, Kpyr oOyyarommxcs, 11s KOTOPbIX MaTeMaTHKa CTAHOBUTCS
3HAYUMBIM IpeaMeToM, (GyHIaMEHTOM oOpa3oBaHUs, CYIIECTBEHHO pacluiupsiercs. B Hero BXonsT He
TOJIBKO OOyuaromuecs,, IJIAHUPYIOIIME 3aHMMAThCS TBOPYECKOM M HCCIeNoBaTelbcKoi paboTol B
o0iacT MaTeMaTuKH, WHPOPMATHUKH, (PHU3MKH, SKOHOMHKH M B APYruX 00JacTsAX, HO U T€, KOMY
MaTeMaTHKa Hy>KHa JIJIsl UCII0JIb30BaHMs B IPO(eccusix, He CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MAaTeMaTUKU OOYyCJIOBJIEHA TEM, 4YTO €€ MPEeIMETOM SBISIOTCA
(dbyHIaMeHTallbHbIE CTPYKTYpbl HAIIEro MHpa: HPOCTPAaHCTBEHHbIE (OPMBI U KOJIMUYECTBEHHBIE
OTHOIIEHHUS, (YHKIMOHAJIbHBIE 3aBUCHUMOCTH M KaTErOpUHM HEONPEeAENEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaeMbIX B HEMOCPEACTBEHHOM OIbITE, JJO JOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX Ul pa3BUTHS
Hay4YHBIX U TEXHOJIOTHYECKUX HJIel. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAaHUN 3aTPyJHEHO TOHUMAaHNE
IIPUHLMIIOB YCTPOMCTBA M HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPHUSATHE U HHTEPIpPETALUS
pa3HoOOOpa3HOW COLMANBHOM, HSKOHOMHUYECKOM, MOJUTHYECKOW uHpopManuu, Manodp¢eKTuBHa
MOBCEJIHEBHAsl MpaKTUYecKas JeATeNIbHOCTh. Bo MHorux cdepax mpodeccrnoHaIbHON JesSTeNbHOCTH
TpeOYIOTCS YMEHHUS BBIIOJHATh PAacy€Thl, COCTABIISTH AJTOPUTMBI, IPUMEHATh (OPMYIIbl, TIPOBOJUTH
reOMETPHUECKUE U3MEPEHUS U TIOCTPOCHHUS, YNTaTh, 00pabaThiBaTh, MHTEPIPETUPOBATH U MPEJICTABIIAThH
nH(pOopMalKIo B BUJE TaOIUL, AMArpaMM U TpaduKOB, IOHUMATh BEPOSTHOCTHBIM XapakTep cilydyaiHbIX
COOBITHI.

OAHOBpPEMEHHO C pacuIMpeHueM cdep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE
Oosiee BaXHBIM CTAHOBHUTCS MAaTEeMAaTUYECKUH CTHIIb MBIIUICHUS, TPOSBISIOLIMICS B ONpeaenEHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce u3yueHus MaTeMaTUKU B apceHal NPUEMOB U METO0B MBIIUICHHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHAYKIMS U JEAYKIHs, 0000IIeHne U KOHKpeTH3alus,
aHaJIu3 W CHHTE3, KiaccupuKalus U cucTtemMarusaius, adbcrparupoBaHue U aHanorus. OOBEKTHI
MaTEMaTHYECKUX YMO3AKIIOUYEHNH, TPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX
MIOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE yMEHHS (QOpPMYIHMpPOBaTh, OOOCHOBBIBATH U JOKa3bIBATh
CYXJIEHUs, TeM CaMbiM (DOPMHUPYIOT JIOTUUECKHUN CTUJIb MBINUICHUS. Benymas poib NpuUHAATISKUT
MaTeMaTuke B (POPMHUPOBAHHM aNTOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS] M BOCIUTAHUU YMEHUMN
JIEMCTBOBATH 110 33JJaHHBIM AJTOPUTMAaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B
MIPOLIECCE PEICHUs 3a/1a4 — OCHOBBI JJI OpraHU3alui Y4eOHOM 1eSTeNbHOCTH Ha YPOKaX MaTeMaTUKU
— pa3BUBAIOTCS TBOPUYECKAs U MPUKIIATHAS CTOPOHBI MBIIICHHSL.

OOyuenune MaTemMaTHKe Ja€T BO3MOXKHOCTb Pa3BUBATh y YYaIIMXCS TOYHYIO, PALMOHAIBHYIO M
MHPOPMATUBHYIO peuYb, YMEHHE OTOMpaTh Hamboyee MOAXOMIAIINE S3bIKOBBIE, CHUMBOJIMYECKHE,
rpaduyeckue cpeacTBa JIIs BRIPAXKEHUS CYKIEHUIN U HAIISTHOTO UX MPECTaBICHUS.



HeoOxonuMbIM KOMITOHEHTOM OO0Iel KyJbTypbl B COBPEMEHHOM TOJIKOBAHMM SIBIISIETCSl OOIlee
3HAKOMCTBO C METOJaMH IIO3HAHMSI JACUCTBUTENBHOCTH, MPEACTABICHUE O TMPEAMETE U METOJe
MaTEeMaTHKH, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX M T'yYMAaHHUTapHBIX HaykK, 00 OCOOEHHOCTAX
NPUMEHEHUs MaTeMaTUKW Ui pEUIeHWs HAy4YHbIX U TPUKIAAHBIX 3a7a4d. TakuMm oOpazom,
MaTeMaThueckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B JOPMUpPOBAHUE OOIIEH KyIbTYpbl UeJIOBEKa.

N3ydyeHne MaTeMaTUKK CLIOCOOCTBYET ACTETUUECKOMY BOCIIUTAHHUIO YEJIOBEKA, IOHUMAHUIO KPacOThI
U U3SIIECTBA MAaTEeMATUYECKUX PACCYKICHHM, BOCHPUITUIO T€OMETPUYECKUX (DOPM, YCBOCHHUIO HJIEU
CUMMETPHUHU.

HEJIU U3YUYEHUSA YYEBHOI'O IIPEIMETA «MATEMATHUKA»

[IpuopurernpiMu 1ensamMu oOydeHuss Marematuke B 10—11 kiaccax Ha yriryOJIEHHOM YpOBHE
IIPOJOJKAIOT OCTaBaThCSL:

* (QopmupoBaHUE LIEHTPAIBHBIX MAaTEeMAaTUYECKUX MOHSATUH (YUCIIO, BEIUYMHA, T€OMEeTpruYecKas
¢urypa, mepeMeHHas, BEPOSATHOCTb, (YHKIHUSA, TPOU3BOAHASA, HWHTETpal), O00ECHEeUNBAIOIINX
MIPEEeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOTO 00Pa30BaHUsI 00YUarOIINXCS;

* IOJABEACHUE yYalIUXCs Ha JOCTYIIHOM I HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTEMaTUKU
U OKPY>KaIOILIEero MUpa, MOHUMAHUIO MATEMAaTUKU KaK YacTH O0IIel KyJIbTyphbl UeJI0OBEYECTBA;

* pa3BUTHE MHTEUICKTYyalIbHBIX M TBOPYECKHUX CIOCOOHOCTEH YydYalIMxcsi, IO3HABATEIbHOM
aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBILIUICHHUSA, HHTEpeca K H3YYCHHIO
MaTEeMaTUKU;

* (QopmupoBanue (QGYHKIIMOHATHHOW MaTEeMAaTHUYECKON TIpaMOTHOCTH: YMEHHsI pacro3HaBaTh
MaTEeMaTHUYECKUE AaCHEKThl B PEAJIbHbIX XU3HEHHBIX CUTyallMsIX U IPU H3YUYEHUHU JAPYrUX Y4eOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEMH, (HOPMYIUPOBATh UX HA A3bIKE MATEMaTUKU
U co37aBaTh MaT€MaTUYECKUE MOJIETH, IPUMEHATh OCBOEHHBIM MaTeMaTUUECKH anmnapaT AJs peleHus
MIPAKTUKO-OPHUEHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATh U OIICHUBAThH MMOJYYCHHBIE PE3YJIbTATHL.

OcHoBHBIC JIMHUM cojaepkaHus Kypca marematukum B 10 —11kmaccax yriayOiaE€HHOTO YpOBHS:
«Ywucna u BeIYMCICHUSN», «Anredpay («Anredpanyeckue BBIPAKECHU», «Y PAaBHEHUSI U HEPABEHCTBAY),
«Havana matemaTtnueckoro ananusay, «l'eomerpus» («I'eomerpuueckue QUIypbl U HX CBOMCTBa»,
«3mepeHne reoMeTprUueCcKUX BETUUYUHY), «BeposSTHOCT U cTaTHCcTUKaY. JlaHHbBIE TMHUM Pa3BUBAIOTCS
napajuiesbHO, KaXKasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJJTHAKO HE HE3aBUCUMO OJIHA OT IPYIoH,
a B TECHOM KOHTakTe W B3aumopeicTBuu. Kpome 3Toro, nx oObeIuHSET JOTHYecKas COCTaBISIONIAs,
TPaJMLIMOHHO TpUCYyIllas MaTeMaTUKe M IPOHU3bIBAIOLIAS BCE MaTeMaTHYEeCKHE KypChbl H
cozepxxarenbHble TuHUH. CopmynupoBaHHoe B denepallbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM
CTaHJIapTe cpeaHero oOmero o0pa3oBaHus TpeOOBaHUE «YMEHHME ONEpPUpPOBaTh MOHATUSMHU:
OIIpEZICNICHUE, aKCUOMa, TEOPEMa, CIEACTBHE, CBOWCTBO, IPU3HAK, JOKA3aTEJIbCTBO, PABHOCUIIbHBIE
(dbopMynupoBKHY; yMeHHE (HOpMYIHpOBaTh OOpaTHOE W NMPOTHUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH
IpUMEpPbl M KOHTPIPHUMEPBI, HCIONb30BaTh METOJ MAaTEMaTHUYECKOM WHIYKIHWH; IPOBOJUTH
JIOKa3aTeJIbHbIE PACCY)KJIEHUS TpPU pPELIEHUWH 3aJad, OLEHUBATh JIOTHYECKYI0 IPaBUIBLHOCTD
paccyXJIeHM» OTHOCUTCS KO BCEM KypcaMm, a (JopMUpOBaHME JIOTHUECKUX YMEHHUH pacrnpeaessiercs 1no
BCEM rojiaM 00y4eHHUsI Ha YPOBHE CPEIHEro 0011Iero o0pa3oBaHus.

MECTO YYEBHOI'O ITPEJIMETA «MATEMATHUKA» B YYUEBHOM IIVIAHE

B cootBerctBUM ¢ DenepalibHbIM T'OCYIAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM CPEIAHETO
obmero o0pa3oBaHHMsS MaTeMaTHKa SABISETCS OOs3aTENbHBIM TPEIMETOM Ha JaHHOM YpPOBHE
oOpaszoBanus. Hactosmieit [IpumepHoil paboueli mporpammoii npeaycMaTpuBaeTcs U3ydeHue y4eOHOTro
npenMera «MaremaTtuka» B pamMkKax TpEX Y4eOHBIX KypcoB: «Aurebpa W Hadajga MaTeMaTHYECKOTO
aHanm3a», «l'eomerpusi», «BeposSTHOCTP W CTaTUCTHKa». DOpPMHpPOBAHHE JIOTMUYECKHX YMEHUH
OCYIIECTBISICTCSI Ha MPOTSDKEHHWH BCEX JIeT OOYyYeHHs B CTaplied IIKOoJe, a AJIEMEHTHI JIOTHKHU
BKIIFOUAKOTCA B CO)Iep)KaHI/Ie BCE€X HA3BAHHBIX BBIIIIC KprOB.

B Y4eOHnowMm miane Ha u3ydenune marematuku B 10—1 1knaccax Ha yrinyOn€HHOM ypOBHE OTBOAMUTCS
8 y4eOHBIX YacOB B HEJIEIO B T€UECHUE KAXKIOTO Toj1a 00ydeHusi, Bcero S60yueOHbIX YacoB.

Temartuueckoe TMIIaHUPOBAHUWE YUEOHBIX KYpCOB U PEKOMEHIyeMOe paclpeaeiieHHe y4eOHOTo
BpeMeHI/I JJIA I/I3y‘-IeHI/I$I OTACIBHBIX TEM, Hpe)IJ'IO)KeHHI)Ie B HaCTOﬂHIeﬁ nporpaMMe, Haao paCCManI/IBaTB
KaK MpUMEpPHbIC OPUEHTUPBI B TIOMOIIIb COCTABUTEIO aBTOPCKOM paboyeil mporpaMmbl, U MPEXKIE BCETO
yunuteno. ABTop pabouell mporpaMMbl BIpPaBe YBEJIWYUTh WIM YMEHBIIUTh MPEIJIOKEHHOE YHCIIO



y4eOHBIX YaCOB Ha TEMY, YTOOBI YIIyOWTHCS B TEMAaTHUKy, 3aMHTEPECOBABIIYIO OOYYAIOIIUXCS, WIIH
HANPaBUTh YCUIIMS HA MPEOJIOJICHNE 3aTpyAHEeHHA. Jl0IyCcTUMO Takke JTOKalIbHOE MepepacipeielicHIe U
MepeCcTaHOBKa 3JIEMEHTOB COJICPKaHMs Kypca BHYTPH TaHHOTO KJiacca.

KonnyectBo mpoBepodHbIX paboT (TEeMaTHUECKUH M WTOTOBBIM KOHTPOJIb KadecTBAa YCBOCHUS
yu4eOHOro MaTepualia) U MX TUN (CaAMOCTOSITENIbHBIE W KOHTPOJIBHBIC PAa0OTBI, TECTHI) OCTAIOTCS Ha
YCMOTpEHHE YUUTEIIsl.

Taxke yuwTenb BIpaBe YBEIWYUTh WM YMEHBIIMTh YHCIO Y4YEOHBIX YacoB, OTBEACHHBIX B
[TpumepHoii paboueil mporpamMme Ha 06001IeHNE, TOBTOPEHUE, CUCTEMATH3aIUIO 3HAHUH 00yJarOIuXcsl.
EnvHCTBEHHBIM, HO IPUHIUITHAIBHO BaYKHBIM KPUTEPHUEM SIBIISICTCS IOCTHIKCHUE PE3YIIBTaTOB O0YUYCHHUS,
yYKa3aHHBIX B HACTOSIIEH MporpaMmme.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUWS YYEBHOI'O ITPE/IMETA
«MATEMATHUKA»

OcBoenne yuyebHoro mpeamera «MareMaTHKay JOJDKHO OOECIEUMBATH TOCTH)KEHHE HA YPOBHE
cpeaHero oOmiero o00pa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METANPEIMETHBIX M IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3VYJIBTATHI

JInuyHOCTHBIE ~ pe3ylbTaThl OCBOCHUS MpOrpaMMmbl  ydeOHoro mpeamera «MartemaTuka»
XapaKTEPU3YIOTCS:

I'pasxnanckoe BoCIMTaHHE:

C(OPMHUPOBAHHOCTBIO I'PAXKJIAHCKONW IMO3UIMU OOy4aroIIerocss Kak aKTMBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOTO OOIIECTBa, MPEACTABICHHEM O MaTEMaTHYECKHMX OCHOBaX (YHKIMOHHUPOBAHUS
Pa3UYHBIX CTPYKTYD, ABJICHUH, IPOLEAYP I'PaKJaHCKOI0 00111ecTBa (BBIOOPHI, OMPOCH! U I1p.), YMEHHEM
B3aMMOJICHCTBOBATh C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIMSAMHU M Ha3HAYECHUEM.

[TarpuoTr4ecKkoe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTBIO POCCHUMCKON TIpaXJaHCKOW WACHTUYHOCTH, YBAXEHHMS K NPOLUIOMY U
HAaCTOSILIEMY POCCUMCKOM MAaTE€MAaTHKH, LEHHOCTHBIM OTHOIIEHHWEM K JIOCTHIKEHUSM POCCUMCKUX
MaTEMaTUKOB M POCCUNCKON MAaTeMAaTUYECKOW IIKOJIBI, K MCIIOJIb30BAHUIO 3TUX IOCTHKEHUHN B IPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; cHhOpMHUpPOBAHHOCTHIO HPABCTBEHHOI'O
CO3HAHHUA, dTUYECKOI0 MOBEACHUS, CBA3aHHOIO C IMPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUM HAyKU U
JeSITENIbHOCTBIO YIEHOT'0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAYyIIETO.

DcTeTnuecKoe BOCIIUTAHUE:!

JCTETUYECKUM OTHOIICHHMEM K MHpPY, BKIIOUYas JCTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/ay, peIIeHUH, pacCyKICHUH; BOCIPUMMYHMBOCTHIO K MaTEeMaTHYECKUM AacleKTaM
Pa3INYHBIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUSI NPUMEHSATh MaTeMaTW4YeCKHe 3HaHUS B MHTEpecax 370pOBOro U
Oe3omacHOro obpasa >KM3HM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO (30pOBOE MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATHHA U OTAbIXA, peryisipHas (u3ndeckas aKTUBHOCTB); (PU3HMUECKOTro
COBEPILIEHCTBOBAHUS IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AECATEIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIO0MS; MHTEPECOM K pa3iMyHbIM cepam
npodeccuoHaNbHOM J1eATENIbHOCTH, CBA3aHHBIM C MAaTeMaTHKONH UM €€ NpPUIIOKEHUSIMHU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mHpodeccuu M pearu30BbIBATH COOCTBEHHBIE KM3HEHHBIE
IJIaHbl; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U CaMOOOpa30BaHHMIO Ha
MIPOTSDKEHUM BCEU JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PELICHUU IPAKTHUYECKUX 3a1ad
MaTeMaTHYECKOW HAIPABIEHHOCTH.

DKOJI0rM4ecKoe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBIO ~ IKOJIOTMYECKON  KyJIbTyphl, MOHHUMAaHMEM  BIIMSHUA  COLHUAJIbHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHUEM II100aTbHOTO
XapakTepa HKOJIOTMYECKUX MpoOsieM; OpHeHTaluueld Ha NpUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUU IS



peleHus 3ajad B 00JIaCTH OKpY’Karolled cpelibl, MJIaHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEbI.
LleHHOCTH HayYHOTO IIO3HAHMA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOLIECTBEHHOW TNPAKTUKH, ITOHMMaHHEM MaTeMaTHYeCcKOW HayKu Kak cdepbl ueroBedecKou
JESTEIIbHOCTH, 3TAloB €€ Pa3sBUTUS M 3HAUMMOCTH ISl Pa3BUTHs LIMBWIM3ALWU; OBJIAJEHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTH4YecKOM KyJIbTYypOH KakK CpEeICTBOM IIO3HAaHHUA MHUPA; TOTOBHOCTBHIO
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENIBCKYIO 1EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.
METAIIPE/IMETHBIE PE3VJIbTATBI

MertamnpenMeTHble  pe3yJbTaThl OCBOCHHS NPOTpaMMbl yueOHOro mpenmera «MaTeMmaTuka
XapaKTepU3yloTCs OBJIAJCHUEM YHHMBEPCAJIbHBIMU I103HABATEIbHBIMU JCHCTBUAMH, YHHMBEPCAJIbHBIMU
KOMMYHHUKaTUBHBIMU JEUCTBUSIMH, YHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSAMMU.

1) VYHuBepcalpHble IO3HABaTENbHbIE JEHCTBUA, oOecneynBalOT (GopMHUpOBaHHE 0a30BBIX
KOTHUTHUBHBIX IIPOLECCOB oOOyyaromuxcs (OCBOGHHE METOJIOB II03HAHHSA OKPYXKAIOLIEro MHpa;
IPUMEHEHHE JIOTHYECKUX, UCCIIEA0BATENbCKUX ONepaluii, yYMeHui paboTaTh ¢ HHpOpMaLuei).
ba3oBble nornueckue 1eNCTBUA:

. BBISBIIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX 00BEKTOB, OHATHH,
OTHOIICHHUIA MEXy TOHATUAMH; POPMYINPOBATH OMPEICIICHNS TOHSATHI; YyCTAaHABINBATH CYIIECTBEHHBIN
IPU3HAK Kiaccu(UKaLuu, OCHOBaHUs JUld 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3A;

* BOCIpPUHUMATH, (OPMYIUpPOBaTh M MNPEeoOpa3OBHIBATh CYXKJIEHUS: YTBEPAUTENIbHBIE U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00INE; YCIOBHBIC;

* BBIBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INpPOTUBOpeuuss B (akrax,
JTAaHHBIX, HAOJIIOJIEHUSAX U YTBEP)KIEHUSX; MpeAsaratb KpUTepUn AJisl BbISIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYHL;

* JenaThb BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

* TPOBOJUTH CAMOCTOSTENIBHO JI0Ka3aTEIbCTBA MAaTEMaTHMUECKUX YTBEPXKACHWUH (TpsSMblE U OT
IPOTUBHOTO), BBICTpAaUBaTh apryMEHTALMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEpPHI; 000CHOBBIBAThH
COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

* BBIOMpaTh crocoO pemieHus yuyeOHOHM 3anau (CpaBHHMBATh HECKOJBKO BAPUAHTOB PELICHMS,
BBIOMpATh HaNOOJIEE MOIXOMAIINI ¢ YIETOM CAMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHEB).

ba3oBble Hecaen0BaTENbCKUE NEHCTBHUS:

* HCNOJNb30BaTh BOIPOCHI KAaK MCCIEI0BATENbCKUII MHCTPYMEHT IO3HaHUSA; (HOPMYJIHPOBAThH
BONPOCHI, (UKCUPYIOIME MPOTUBOpEUHE, TMpoOsieMy, YCTaHABIMBaTh HCKOMOE M JAaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE;

* TMPOBOJUTH  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT,  HCCIEIOBaHUE 11O
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OObeKTa, SBJIEHUS, MPOLEecca, BBISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

*  CcaMOCTOATENbHO (OPMYIHpPOBaTH 00OOIIEHHS U BBIBOABI MO pE3yjbTaTaM IPOBEIEHHOTO
HaOJIoIeHUs, UCCIEeIOBaHMs, OLEHMBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3YyJIbTAaTOB, BBIBOJIOB U
0000IIEeHHIT;

* IMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE IPOIIECCA, a TAK)KE BBIABUIAThH MIPEIIOJIOKEHNS O €T0
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

PaGota ¢ undopmarmeii:

* BBUBJATH JeQUIUTHI MHYOPMALMH, JaHHBIX, HEOOXOAUMBIX [UIs OTBETa Ha BONPOC U IS
pelLIeHus 3a1a4H;

* BbIOMpaTh  HMHQOPMANMIO U3  MCTOYHUKOB  pAa3IMYHBIX  THUIOB,  aHAJIW3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX BUAOB U (POPM IpPECTaBICHHUS;

*  CTPYKTYpPHUpOBAaTh MH(OPMAIUIO, NPEJICTABIATh €€ B PA3IMYHBIX (opMax,

WITIOCTPUPOBATH rpaUUuecKH;
*  OILICHMBAaTh HAAEKHOCTh HH(POPMALIUHU 10 CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) YHuBepcaabHble KOMMYHUKATUBHBIE IEHCTBHSI, 00€CIIEUNBAIOT CPOPMUPOBAHHOCTH



COLIMAJIbHBIX HABBIKOB O0YYaAIOIIMXCSI.

Ob6uenue:

* BOCIPUHUMATH H (OPMYIHUPOBATH CYXICHHS B COOTBETCTBHM C YCIOBHAMU H IEISIMHU
o0I1eHus; ICHO, TOYHO, TPAMOTHO BBIpa’KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NUCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUSI 110 X0y PEIICHHUs 3aa4l, KOMMEHTUPOBATh MOJIyYCHHBIN pe3ybTar;

* B X0Zie 00CYXJI€HHsI 3a]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMOil TeMbI, IPOOIEMBI, pelIaeMoil
3a]aud, BBICKA3bIBaTh MJICH, HAIICJICHHbIE HAa IOWCK PELICHMS; COIMOCTABIATH CBOU CYXKICHHS C
CYXJEHUSIMH JPYyTrUX YYaCTHUKOB JMajlora, OOHApyXWBaThb pa3jiMyke U CXOACTBO IO3UIMHA; B
KOPPEeKTHOH (popme hopMyIHpOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

* IPEICTABIATh pe3yibTaThl pPELIEHHUA 3a7aud, HKCIEPUMEHTA, HCCIEAOBAHMs, IPOEKTa;
CaMOCTOSITENIFHO BBIOMpATh (pOpMaT BBICTYIUICHHS C YY4E€TOM 3aJay IMPE3eHTAUH U OCOOCHHOCTEH
ayJAUTOPHH.

CoTpyaHHYECTBO:

* I[IOHMMaThb M HCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M WMHIUBHUIYaJbHOH pabOThl INpH
pemeHny y4eOHBIX 3a7a4; MPUHUMATh 1IeJIh COBMECTHOH AEATEIbHOCTH, TUIAHUPOBATh OPTraHU3AIHIO
COBMECTHOM PabOThI, paclpelesaTh BUAbl paboT, 10roBapuBaThcs, 00CYKAaTh MPOLECC U Pe3yIbTar
paboThl; 00001AaTh MHEHHSI HECKOJIBKUX JIIOICH;

* y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (0OCyXIeHHS, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI» U T.II.); BBINOJHATh CBOIO 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JEHCTBHS C JPYTUMHU
YJIeHAaMH KOMAaH/bl; OILIEHMBATh KA4eCTBO CBOETO BKJIaJa B OOHIMI TNPOAYKT IO KPHUTEPHSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) VHuBepcalbHbBIE pPETYIATHBHbIE JI€HCTBUs, oOecrnednBaoT (HOPMHUPOBAHHE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIUYHOCTHU.

Camoopranusanus:

* COCTaBJISATH IUIAH, AJITOPUTM pELIEHUs 3a/ladyd, BBIOMpPATh CIOCOO pELIEeHUs € Y4ETOM
UMEIOIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(DOpMALINH.

CaMOKOHTPOJIB:

* BIAJIeTh HABBIKAMM I103HABATEJIbHON pedUIeKCHH KaK OCO3HAHMs COBEpIIAEMBIX NEHCTBUU U
MBICIIUTENBHBIX TPOLECCOB, UX PE3YJIbTAaTOB; BJAJETh CIOCOOAMHM CAMONPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelIeHUs. MAaTeMaTHYEeCKON 3a/1a4H;

* NPEABUACTb TPYIHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIpU PELICHUHM 3a1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX, HAWJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

* OLEHUBATh COOTBETCTBUE pe3yJbTaTa II€JIM U YCJIOBUSAM, OOBACHATH NMPUUYMHBI JOCTHKEHUS
WINA HEeJIOCTU)KEHUS Pe3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY.

®opMbl KOHTPOJISI 3HAHUH, YMEHUI U HABBIKOB
IIpenycMOTpeHBl ClAEAYIOIME BUABI KOHTPOJA 3HAHWM, YMEHUNM U HABBIKOB: BXOIHOW,

TEKYIIUNA, TEMAaTUYECKUW, UTOTOBBIA U MPOMEXKYTOUHBIN. [IpU 3TOM MCHOJIB3YIOTCS pa3IUYHbIC
dopMbl onlenkn u KoHTpoliss 3YH: koHTponbHas paboTa, JOMAIIHAS KOHTpOJbHAas paboTa,
caMoCTOsTeNIbHAas paboTa, mpoBepoyHas pabora, TecTsl U padboThl B hopmare BIIP u EI'D.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»

HOACHUTEJBHASA 3AIIMCKA

VY4eOusblif Kypc «Anredpa U Hayala MaTeMaTUYECKOTO aHAIM3a» SBIAETCA OAHUM U3 Haubolee
3HaYMMbBIX B NPOTrpaMMe CpeaHero oOImero o0pa3oBaHHs, MOCKOJIBKY, C OIHOH CTOPOHBI, OH
obecrieyrBaeT HHCTPYMEHTANIbHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYron
CTOPOHBI, (POPMUPYET JIOTHUECKOE U a0CTPaKTHOE MBIIIICHUE 00yUYaIOIUXCsS Ha YPOBHE, HEOOX0IMMOM
JUIS OCBOEHUSI MH(QOPMATHKH, OOIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH W JPYIMX IUCUUIUIMH. B
paMKax JaHHOTO y4eOHOro Kypca oOydarollrecs OBJIAJCBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HAYKH, KOTOpasi GOPMYITHPYET CBOU TOCTHIKECHHUSI B MATEMaTHUECKON (hopme.

Y4eOHblii Kypc anredpbl W Hayal MaTEeMaTHMYECKOTO aHajin3a 3aKJIaJbIBaeT OCHOBY IS
YCIICLTHOTO OBJAJICHUs 3aKOHaMU (DM3UKH, XUMHUHU, OUOJIOTUH, TOHMMAHUS OCHOBHBIX TEHJICHIUI
pa3BUTHS HSKOHOMHKH U OOIIECTBEHHOH JKM3HH, IO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IUPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HWCIIONB30BaTh WX IS JaJbHEWUIIEero
oOpa3oBaHMs U B TMOBCEIHEBHOHN >XM3HHU. B TO ke Bpemsi OBIafieHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMHU KOHCTPYKUHUSMHU aireObppl W MaTeMaTHMYECKOTO aHallu3a pa3BUBAaEeT yMEHHE HaXOAWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTB, JOKA3bIBATh YTBEPXKICHHS C MOMOIIBIO WHAYKIUH U
paccyxaath JelyKTHBHO, HCIIOJIB30BaTh 0000IICHNE U KOHKPETU3AIUIO, a0CTparupoBaHue U aHAJIOTHIO,
(bopMuUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome wu3ydenuss ydeOHOro Kkypca «Anrebpa M Hadajsa MaTeMaTHYECKOTO aHalIM3a»
o0ydJaromuecs: TMOIY4al0T HOBBIA OMBIT PEHICHUS MPHUKIAIHBIX 33/1a4, CAMOCTOSTEIHLHOTO MOCTPOSHHS
MaTeMaTHYECKUX MOJIeNIEH pealbHbIX CUTYalluid, MHTEPIPETAINU MOTYyYSHHBIX PEIICHHHA, 3HAKOMSTCS C
IpUMEpaMH MaTeMaTUYeCKHX 3aKOHOMEpPHOCTEH B MpHUpPOJE, HayKe U HMCKYCCTBE, C BbIIAIOLIMMUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOubIil Kypc 007a1aeT 3HAYUTEIBHBIM BOCITUTATEIBHBIM IIOTEHIIMAIOM, KOTOPBIA PEaTU3yeTcst
KaK 4yepe3 yueOHbI MmaTepuan, ClocoOCTBYIOMUN (HOPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS, TaK U
yepe3 creun(uKky ydeOHOU IesTenbHOCTH, TpeOyIoUed MpoAoKUTEIbHON KOHIIEHTPAlM BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTYUYEHHBIN pe3ysbTarT.

B ocHoBe wMmeromukum oOy4deHHs anrebpe M HavajgaM MaTeMaTHYeCKOTO aHajim3a JISKUT
JeSITeTbHOCTHBIN MPHHIIUT 00yJeHUSI.

B crpykrype y4yeOHOro kypca «AinreOpa ¥ Hayajga MaTeMaTHYECKOTO AaHAIM3a» BbIAETICHbI
CIIEYIOIINE COJIePKaTeTbHO-METOANYEeCKIe TUHUM: «Yucaa u BerYucIeHus», «DyHKIUU U TpaduKmny,
«YpaBHeHHUS U HepaBeHCTBa», «Hawama marematnyeckoro anammuzay, «MHOXeCTBa U JoTHKa». Bce
OCHOBHBIE COJICPKATEIbHO-METOINICCKIAE JTMHANA M3Y9alOTCs Ha MPOTSHKCHUU JIBYX JIET OOYYCHHs Ha
ypOBHE cpeHero o01iero o0pa3zoBaHusl, ECTECTBEHHO JOMOIHSIS APYT Ipyra U MOCTENEHHO HACHIIIAsCh
HOBBIMU TeMaMH M pas3fenaMu. JlaHHBIM y4eOHBIM Kypc SIBISETCS HWHTETPATHBHBIM, MOCKOIBKY
o0beauHseT B cebe coJepKaHWe HECKOIbKMX MaTeMaTHMYeCKUX IMCLUMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEMAaTHICCKAN aHAIN3, TEOPHUs MHOXKECTB, MaTeMaTH4eckas Joruka u apyrue. Ilo
Mepe TOro Kak OOydJaromIuecs OBJIAJeBArOT BCE Ooyiee MIMPOKMM MAaTEMATHYECKHM ariapaTtoM, Y HUX
MOCJIeI0BaTeNbHO (POPMUPYETCSI U COBEPUICHCTBYETCS YMEHHE CTPOMTHh MaTeMaTHUYECKYI0 MOJIEIb
pealbHOM CUTYaIluu, IPUMEHSATh 3HAHMUSI, MMOJTYYCHHbBIE TIPU M3YYCHHH Y4eOHOTO Kypca, JUIsl pelIeHHs
CaMOCTOATENIbHO C(OPMYTHPOBAHHON MaTeMaTHUYECKOW 3a7avyd, a 3aTeM HHTEPIPEeTHPOBATh CBOU
OTBET.

CopepxarenpHO-MeTONUYECKass JMHUS «Yucina W BBIYHCICHHUS» 3aBepiiaeT (GopmupoBaHue
HAaBBIKOB UCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEIN, KOTOpOE OBIJIO HAUYaTO Ha YpOBHE OCHOBHOTO OOIIETO
oOpazoBanmus. Ha ypoBHe cpemnero o6mero oopazoBanusi 0co00e¢ BHUMaHUE yemseTcss GopMUPOBaHUIO



HABbIKOB PallMOHATbHBIX BBIUMCICHUH, BKIIOYAIOMIKUX B ce0s MCIOIb30BaHUE PA3IMUHBIX (POpPM 3amucu
qHcia, YMEHHUE JIeNaTh MPUKUIKY, BBIMTOIHATH NPUOIMKEHHBIC BBIYMCICHUS, OLEHHBATH YHCIOBBIC
BBIp@KEHUS, paboTaTh C MaTeMaTHMYECKMMHM KOHCTaHTaMHU. 3HAKOMbIE OOYYaroIIMMCS MHOXECTBa
HaTypaJbHbIX, LEJbIX, PAalUOHAJIBHBIX M JICUCTBUTENIbHBIX YHUCEN JOMNOJHSIOTCA MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KakXaoM M3 53THX MHOXECTB pPAacCMaTPUBAOTCS CBOMCTBEHHBIE €My
cienn(uIecKue 3a7auu U OTepaliy: JeJICHHe HaIleJI0, ONIEPUPOBAHUE OCTATKAMU Ha MHOKECTBE LEJIBIX
qHCceNl, 0COOble CBOMCTBA PAIlMOHAIBHBIX M MPPAUOHAIBHBIX YHCEN, apu(METHUYECKue OIepanuu, a
TaK)K€ HM3BJIICUCHHUE KOPHS HATYpaJIbHOM CTENEHHM Ha MHOYKECTBE KOMIUIEKCHBIX 4Hcesl. braromaps
[IOCJIEI0BATEIbHOMY PAaCIIMPEHHUIO Kpyra HCIOJIb3YEMbIX YUCEN U 3HAKOMCTBY C BO3MOXHOCTSIMH HMX
NPUMEHEHHS 7Sl PEUICHUs pa3IMyHbIX 33734 (OPMHUPYETCS MPEICTaBICHUE O €JUHCTBE MAaTEMAaTHKH
KaK HayKd U €€ poJId B MIOCTPOCHUHU MOJIEJIEH PEealbHOTO MUPA, IHUPOKO UCHOIB3YIOTCSA 0000IIeHuE U
KOHKpETH3alus.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUH BCEro OOy4YEeHHs HA YPOBHE
cpenHero obiero oOpa3zoBaHMs, TOCKOJIbKY B KaXJI0M paszzeie IIporpaMMbl npeaycMOTpeHO peleHue
COOTBETCTBYIOIINX 331a4. B pe3ynbraTe oOyuaronmecs: OBIaeBAIOT Pa3IMYHBIMU METOJAMH PEUICHUS
paloHaJIbHBIX, HPPALUOHAIBHBIX, IOKA3aTENbHbIX, JOrapuOMUYECKUX U TPUTOHOMETPHUUECKUX
yYpaBHEHUM, HEPAaBEHCTB M CUCTEM, a TaKXKe 3aJady, cojepkalux napamerpsl. llonydyeHHble ymeHHs
[IMPOKO HCTONB3YIOTCS TPU HUCCIENOBAaHMM (YHKIHMHA C TOMOINBIO IMPOU3BOJHOW, MpPU PEIICHUU
MPUKIIAJHBIX 33724 U 3a/1a4 Ha HaX0XJICHHE HanOOIbIINX U HAMMEHBIINX 3HaUeHUH QyHKun. lannas
coJiep>KaTeNbHas JIMHUS BKJIIOYAaeT B cedsl Takke (opMHpOBaHHE YMEHUN BBIMOJIHITH PAcuEThl IO
¢dbopmynam, mpeoOpa3oBaHus pallMOHATIBHBIX, HPPALIMOHAIBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUH, a
TaK)X€ BBIPAKEHUHM, COJAEpXKAIIMX CTeneHW M Jjorapudmel. biaromaps m3ydeHuro anreOpanyeckoro
MaTepuaiga NPOUCXOAUT JajbHEillee pa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAKTHOIO MBIIUIEHUS
oOyyaromuxcs, (HOpMUPYIOTCSI HAaBBIKM JEIyKTHBHBIX pacCyXICHHMH, pabOoThl C CHMBOJIbHBIMU
¢dbopmamu, IpeACTaBICHUs 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Anredpa
npeniaraeT 3pQeKTUBHbIE UHCTPYMEHTHI JIS1 PELIEHUs] TPAKTUYECKUX M €CTECTBEHHO-HAYUHbIX 3aj]ad,
HarJIsiTHO IEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKU.

ConepxatenbHo-MeToAnYecKas TUHUSA «DYHKIUN U TpadUKU» TECHO MEperyieTaeTcs ¢ JpyruMu
JUHUAMHU Y4eOHOIO Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 3aJa€T MOCIEeN0BATEIbHOCTh H3YUEHUS
Matepuana. M3ydyeHue CTENneHHOH, NoKa3aTelbHOH, JOrapu@MUYECKOM U TPUTOHOMETPHUUECKUX
GyHKIUH, UX CBOMCTB U rpadUKOB, UCIIOIb30BaHUE (DYHKUIMN 7S pelIeHus 3a7a4d U3 IpYrux y4eOHbIX
IIPEIMETOB U PEAIbHOM ’KM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M, TaK M C PEIICHUEM
ypaBHeHUH U HepaBeHCTB. llpu 5Tom Oomblioe BHHMaHHE Yyuaensercs (OPMHUPOBAHUIO YMEHUS
BbIpaXkaTh (OpMyJlaMU 3aBUCHUMOCTH MEX]y pa3IMYHbIMUA BEITUYMHAMH, HCCIIEOBATH IOJY4YECHHbIE
GbyHKIUHM, CTpOUTh uUX rpaduku. Marepuan 3Toil colepikaTelbHOW JIMHUW HAlleJIEeH Ha pa3BUTHE
YMEHUI U HaBBIKOB, MO3BOJIIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BETMUMHAMH B pa3iuyHON (opme:
aHaMTUYecKoi, rpaduueckoii u  cioBecHO. FEro wu3yueHue  CmocoOCTBYeT  Pa3BHUTHUIO
AITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHWIO M KOHKPETHU3aIlWH, WCIOIb30BAHHIO
aHAJIOTUH.

CopepxarenpHas nuHMS «Hagama MaTeMaTHMUecKoOro aHaiu3a) IO3BOJSIET CYIIECTBEHHO
pacmpuTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 3a/1a4, TOCTYIHBIX 00yJalouIMMcs, TaK Kak
y HUX TOSIBJISIETCS BO3MOXKHOCTb CTPOUTH TpadUKU CIOKHBIX (PYHKIMMA, ONPEaesTh UX HauOOoJIbILINe U
HaUMEHbBIINE 3HAYCHUs], BBIUUCIATH MJIOMAAN GUTYp U 00BEMBI TeJl, HAXOJUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHasg colep)kaTenbHas JIMHMS OTKPBIBA€T HOBBIE BO3MOXKHOCTH ITOCTPOEHMS
MaTEMaTHYECKUX MOJENIEed peajbHBbIX CHUTyallMi, IO3BOJIIET HAXOAWUTh HaWJydllee pEIICHUE B
MPUKIAIHBIX, B TOM YHCIE€ COIMAIbHO-3KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOr0 aHalu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTUYECKOTO |
KpEaTUBHOTO MBIILIECHUS, JOPMUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEeMAaTUKH B



HayKe, TEXHUKE U ucKyccTBe. OOyydaromuecs y3HaIoT O BBIAAIOIINUXCS pe3yiIbTaTax, MOJTYYeHHbIX B X0/1€
Pa3BUTHS MaTEMAaTUKU KaK HayKd, 1 00 UX aBTOpax.

ConepxatenbHO-MeTOANYECKas JUHUS «MHOXECTBAa M JIOTHKA» BKIIOYAaeT B ceOs HIIEMEHTHI
TEOpUHM MHOXKECTB M MaTeMaTHYEeCKOW JIOTMKU. TeOopeTUKO-MHOKECTBEHHBIC IMPECTABICHUS
MIPOHU3BIBAIOT BECh KYypC IIKOJHHOW MaTeMaTHKW W MpejiaraloT HaumOojee YHUBEPCAIbHBIM S3BIK,
O00BETUHSIOMINI BCE Pa3/ieibl MATEMATUKH U €€ MIPUIIOKEHHUI, OHU CBSI3BIBAIOT PAa3HbIE MATEMATHYECKHE
JMCUUIUIMHBI U UX TPUIOKEHUS B equHoe 1enoe. [103ToMy BaxKHO JaTh BO3MOKHOCTh 00Y4aIOIIeMycst
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHON MaTeMaTHKH M HCIIOJIb30BAaTh €ro Juis
BBIPQKEHHUSI CBOMX MbICei. J[pyrumM Ba’KHbIM IMPU3HAKOM MAaTEMAaTHKU KaK HAayKH CJIeAyeT IMpU3HATh
CBOMCTBEHHYIO € CTpPOrocTh OOOCHOBAaHMIl M CIEAOBAaHUE OIPENEIEHHBIM IPABUJIAM IIOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MAaTeMaTHYECKOW JIOTMKH CIIOCOOCTBYET pa3BHTHUIO
JIOTUYECKOTO MBIIUICHUS OO0YyYalouIuxcs, IMO3BOJSIET MM CTPOUTh CBOM DPAcCYXKJIEHHS Ha OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHHUS.

B yuebHoM kypce «Ainrebpa M Hayaja MaTeMaTUYECKOro aHalli3a» IMPUCYTCTBYIOT OCHOBBI
MaTEMaTHUYECKOr0 MOJEJIMPOBAHMSI, KOTOPbIE IMPU3BAHbI CIIOCOOCTBOBAaTH (POPMUPOBAHUIO HABBIKOB
MIOCTPOCHUST MOJENEH peanbHBbIX CHTYyallMil, HMCCIEeNOBaHUS JTUX MOJeNeld ¢ TMOMOIIbI0 ammapaTa
anreOppl U MaTEeMaTHYECKOrO aHalu3a, MHTEPIpPETaluu TMONYyYEHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B KaXKJbIM W3 pa3fesioB MporpamMmbl, MOCKOJIbKY BECh MaTepuan yueOHOro Kypca HIMPOKO
UCIOJIb3YETCSl ISl PELIeHUs NPUKIAIHBIX 3agad. [Ipu permieHuM peaibHbIX INPaKTUYECKUX 3a]ad
oOyuaroluecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHUE HaXOUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCMOJb30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKpPETH3MpoBaTh mpobiemy. JlestenpHOCTh 1O
(OpMHPOBAHMIO HABBIKOB PELICHUS MPUKIIAAHBIX 3a/1a4 OPraHu3yeTcsl B MPOIECCEe U3YUYEHUS BCEX TEM
yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHAIHU3a.

Ha u3yuenue ydyeGHOro Kypca «Anredpa u Hadajaa MaTeMaTU4YeCKOrO aHaJlM3a» OTBOJIUTCS 272
gaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kiacce — 136 yacos (4 yaca B HEZIENIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucjaa v BbIYMCJIEHUS

Panmonansupie unciaa. OOBIKHOBEHHBIE U JIECATHUYHBIE APOOU, TPOLEHTHI, OECKOHEYHBIE
nepuoanueckue apodu. [lpumenenue npoOel M MPOIEHTOB ISl pPEUICHUS TPHUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HaHUW U pPeaJbHON KU3HU.

JleiicTBuTenbHBIC YynCia. ParinoHanbHble U UppalliOHANBHEIE Yncia. ApupMETHIECKHE ONepaluu
C JIEHCTBUTENBHBIMU YUCIaMUA. MOJyibh NEHCTBUTENBHOTO YHCIAa U €ro cBoiicTBa. llpubmmkéHHBIC
BBIYMCIICHH S, TPAaBUJIa OKPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenens ¢ nenbiM nokazatenem. buaom Herotona. Mcnonb3oBanue noaxoasmieid GopMbl 3aITUCH
JEWCTBUTEIbHBIX YUCEN JI PEIICHHS TPAKTHYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

Apudmernieckuil KOpeHb HaTypabHOW CTETIEHHU U €r0 CBOMCTBA.

CreneHb ¢ palnuMOHAJIBHBIM TOKa3aTelieM U €€ CBOICTBA, CTENEHb C JIEUCTBUTEIIbHBIM
IoKa3aTeJIEM.

Jlorapudm uucna. CroiicTBa norapudma. JlecaTHaHbIC U HATypaIbHbIC JIOTApU(MBI.

CuHyc, KOCHMHYC, TAaHIE€HC, KOTAHIE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAHT€HC YUCIOBOTO apryMeEHTa.

YpaBHeHHsI M HEPABEHCTBA



ToxnaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHIIbHbBIE
YpaBHEHUS U ypaBHEHUsA-CleCTBUA. HepaBeHCTBO, pellleHe HEPaBEHCTBA.

OCHOBHBIE METOJBI PEIHICHUS MLEIbIX M JpOOHO-PAllMOHATBHBIX YPABHEHWH W HEPABEHCTB.
MHorouneHns! OT OAHOW NEpeMEeHHOU. /[eeHne MHOrouieHa Ha MHOTOWIEeH ¢ ocTaTkoM. Teopema be3y.
MHorounensl ¢ 1ensiMu ko3 durnmenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHUN, COACPIKAIIMX CTENICHH U KOPHH.

WppanmonaneHble ypaBHeHHs. OCHOBHbBIE METO/BI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHU.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELLICHUS IT0KA3aTEIbHBIX YPABHEHUMN.

[IpeoOpa3oBanue BbIpaxXeHH, CoepKalUX Jorapu(msl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUUECKUX YPaBHEHUH.

OcHoBHbIe  TpuroHomerpuyeckue  (opmynsl.  [IpeoOpa3zoBaHne  TPUTOHOMETPUUYECKHUX
BbIpa)XCHUI1. Pelienrie TpuroHoOMeTpuYeCcKux ypaBHEHUH.

Pemenne cucreM JUMHEHHBIX ypaBHEHUW. Marpuna CUCTEMbl JIMHEWHBIX YpaBHEHHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETpUYECKUN CMBICT M CBOWCTBA, BBIYMCIEHHWE €r0 3HAYECHMS,
IIPUMEHEHUE ONPENCIIUTENS JUIsl PELICHUs] CHUCTEMbl JIMHEHHBIX ypaBHEHUM. PelieHue npuKiIagHbIX
3a/1a4 C MOMOUIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUU. MccaenoBanue MOCTPOCHHOW MOJAENH € TTIOMOLIbIO
MaTpull ¥ ONPEICIUTEIEH.

[locTpoeHHe MaTeMaTM4EeCKUX MOJENEH pEealbHOM CHUTyallud C IIOMOIIbI0 YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHMI M HEPaBEHCTB K PELIEHUIO MaTeMAaTUYECKUX 3aJad U 3ajad U3
pa3IMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

DOYyHKUMH U TPapuKu

OyHKuMs, cnocooOsbl 3aaanus GyHkuuu. B3zaumuo oOparnble GpyHkumuu. Kommnosunust QyHKIUH.
I'paduk ynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QyHKIUH.

OOnacte ompeneneHuss U MHOXecTBO 3HaueHMH ¢yHkuuu. Hymn ¢ynkuuu. IIpomexyTku
3HAKONOCTOSAHCTBA. Y&THble M Heu€THble GyHKuuu. [lepuoanueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH QYHKIIMH. MakcuMyMbl 1 MUHUMYMBI pyHKIIMK. Hanbonbiiee 1 HauMeHblllee 3HaYSHUs
(GYHKIIUU Ha IPOMEXKYTKE.

JIuneitHast, KBaJpaTHyHas W JApOOHO-IHMHEHHass (YHKIMU. DJIEMEHTapHOE HCCIEOBaHUE U
MOCTPOEHHE UX IPadUKOB.

Crenennast GyHKIMS C HATYpaIbHBIM M IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS n-0if cTeneHu Kak QyHKIUU OOpaTHOM CTENEHU C HaTypalbHbIM ITOKa3aTEJIEM.

[lokazarenbHass W Jjorapupmuueckas (QyHKIUH, UX CBOHCTBa W rpaduku. Mcnomp3oBaHue
rpaduKoB (PYHKIMH U1 peleHns ypaBHEHUH.

Tpuronomerpuyeckasi OKpPYXHOCTb, ONpPEEICHUE TPUTOHOMETPHUYECKHX (DYHKUIMUN YHCIOBOTO
apryMeHTa.

@OyHKIIMOHANbHBIE 3aBUCHMOCTH B pealbHBIX Ipoleccax M sBIeHHsIX. ['paduku peanbHBIX
3aBUCUMOCTEH.

Hauyana maTeMmaTu4eckoro anajamusa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IIOCIEAOBaTEILbHOCTEH. MeTon MaTeMaTH4YeCKO
UHAYKIMM. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBAaTENbHOCTU. VICTOpHUs BO3HUKHOBEHMS
MaTeMaTHYECKOro aHAJIN3a KaK aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMmerpuueckas nporpeccuu. beckoHedHo yObIBaromiasi reomMeTpudeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOW Tmporpeccuu. JIMHEWHBIH w
SKCIIOHEHIMAIBHBIN pocT. Hucino €. dopmyna ClI0KHBIX MPOLEHTOB. Vcronb30BaHue MpOrpeccuu s
pelIeHNs pealbHbIX 3aJa4 IPUKJIaJHOTO XapaKTepa.

HemnpepsiBable QyHKIIMM U WX CBOWMCTBA. TOYkM pa3pbiBa. ACUMOTOTHI T'papUKOB (YHKIIHM.
CroiictBa (yHKIIMHA HEMPEPHIBHBIX Ha OTpe3ke. MeToj HHTEPBAJIOB JUIsl PEUICHUS HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH JIJIsT pEeIICHUS 3a1a4.



[TepBas u BTOpas npousBoaubie GyHKIHH. OnpenecHue, TeOMETPUICCKUN U GU3MIECKUI CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTEIbHOMN K TpaduKy G yHKIUH.

[TpousBomHbie 31eMEeHTApHBIX (GYHKIUH. [Ipow3BOAHAS CyMMBI, MPOW3BEACHHUS, YACTHOTO U
KOMITO3UIIMHN (PYHKIIUHA.

MHoxkecTBa M JTIOTHKA

MHOXeCTBO, ONEpalry HaJ MHOXKECTBaMM W UX cBouMcrTBa. Jluarpammel Dilnepa—Benna.
[IpuMeHeHne TEeOPETUKO-MHOKECTBEHHOTO arlrapara JUisi OMHCaHUsl pealbHBIX MPOIECCOB U SBJICHUM,
IIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYeCKOro OOBEKTa, CJEICTBHE, [10KA3aTelIbCTBO,
PaBHOCUJIbHBIE YpaBHEHUSI.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

Hatypanbhble u nensle yncna. IIpumeHenne Npu3HakoB JEIUMOCTH LEIbIX YHUCeN, HAauOOIbIINi
obmwmit nenmurens (nanee — HOJl) m Hammenbiee obmiee kpatHoe (manee — HOK), ocraTtkoB 1mo Moysio,
anropurma EBKiuaa 1uis pelenus 3a1ad B LENIbIX YACIIax.

KommiekcHble uucna. Anredpanueckas U TpUTOHOMETpUYecKas (OpMbl 3alMCH KOMILJIEKCHOTO
yucaa. ApudmMeTrnueckue onepanuy ¢ KOMIUIEKCHbIMU YnciaMu. M300pakeHne KOMITJIEKCHBIX YMCEN Ha
KOOPAMHATHOM IIOCKOCTH. Popmysna MyaBpa. KopHu n-oli cTeneHM M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YHCEN IS pelieHus GU3NIECKUX U TEOMETPHUECKUX 3a/1ad.

YpaBHeHHS U HEPABEHCTBA

Cucrema M COBOKYNHOCTH YpPaBHEHUN M HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M CHUCTEMBI-
ciencTBUs. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPHUYECKUX YPaBHEHHM C TIOMOIIBI0O TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4ecknx HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUSI UPPAIIOHATIbHBIX HEPABEHCTB.

OCHOBHbIE METOJIbl PELIEHUS CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapu(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMATUUYECKUX 3a/ay U 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM KU3HU, HHTEPIIPETAlNS [TOJIyUeHHBIX PEe3yIbTaTOB.

DyHKIUHN U TPaQUKH

I'papux xommosuumu ¢yHkuuid. ['eomerpuueckue o0pa3pl ypaBHEHHH M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaUKH.

I'padnueckue MeTonbl pelieHUs ypaBHEHHH M HepaBeHCTB. ['paduueckue MeToabl pelieHus
3aJ1a4 ¢ mapaMeTpamH.

Hcnonb3oBanue rpadukoB QyHKIUH s UCCIEIOBaHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOpHIE
BO3HUKAIOT NIPH PEILICHUH 3aJa4 U3 APYTUX Y4eOHBIX IPEIMETOB U pealbHON KHU3HU.

Havaja maTeMaTH4eCKOI0 aHaJIHM3a

[IpuMeHeHHe TNPOU3BOAHOM K HCCIEAOBAaHHIO (YHKUUH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnaenne HauOoIbIIero 1 HaMMEHBIIIET0 3HAYCHHU HENMPEPhIBHON (DYHKITUU HA OTPE3KE.

IIpuMeHeHre TPOU3BONHOMN MJI HAXOXKACHHS HAWIYYILEro PEHICHHs B IPUKJIAJHBIX 3a1a4ax, IS
OIIpEeJIEJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aJaHHOr0 (GopMyIoi Wiy rpapuKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [IepBooOpas3Hble FneMeHTapHBIX ()YHKITHIA.
[TpaBuia HaX0XIECHHSI IEPBOOOPA3HBIX.



HNuTterpan. ['eomeTpuyeckuii CMBICI HHTErpaja. BbeluucieHue omnpenenéHHOro HMHTerpajia Io
dbopmyne HetoroHa-JIeiibaua.

[IpumeHenne wWHTErpajga JUII HAXOXJACHHUS IUIOMANeH IUIOCKMX ¢Guryp u  00bEMOB
TFE€OMETPUUYECKUX TEll.

ITpumepsr pemenunii  auddepeHnnanbHBIX  ypaBHEeHMH. Maremaruyeckoe MOJAEIMPOBAHUE
peanbHBIX MPOIECCOB ¢ MOMOIIBIO AU(PepeHInaNbHBIX YPaBHEHUH.

IVDIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA YYEBHOI'O KYPCA «AJIT'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTHh TPAXKIAHCKON MO3UIMH OOYYaIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHUUCKOro OO0IecTBa, MPEACTaBICHHE O MaTeMAaTUYECKUX OCHOBaxX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, MPOLELYp TPa)kIaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
yMEHHE B3aUMOJICUCTBOBATh C COLMUAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C HMX (QYHKUHMSIMU H
Ha3Ha4YCHHEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

C(OPMHPOBAHHOCTh POCCHIMCKON TPaKIAHCKOH MIEHTHYHOCTH, YBOKEHHUS K IMPOIUIOMY H
HACTOSIIEMY POCCHUCKOM MAaTE€MAaTHUKH, LEHHOCTHOE OTHOLICHHE K JIOCTHKEHUSIM POCCUUCKUX
MAaT€MaTUKOB M POCCUHUCKOM MAaTEMaTHYECKOW IIKOJIbI, MCIOJb30BAHUE ITUX JOCTUKEHHU B APYrHUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHY;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEW POCCHUICKOro Hapojaa, c(HOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TIOBEJICHHS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHUM HAyKu U
JeSITeNbHOCThIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTEeTUYEeCKOro BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peHIeHUuH, pacCyKJICHUM, BOCIPUMUMYMBOCTH K MATEMAaTHUUYECKHUM aCIIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BOCHUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B WHTEpEcax 370pOBOTO U
Oe3omacHOro oOpasza >KHU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE MHTaHUE,
cOamaHCUPOBAHHBIM PEXKUM 3aHATHH W OTABIXA, peryispHas (u3nueckas aKTUBHOCTH), (PU3NYECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESITEIBHOCTHIO;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TpPYyAY, OCO3HaHHE IEHHOCTH TPYAOII00Us, HHTEpecC K pas3iaudHbIM chepam
npodecCHOHABFHON JEeSTeNbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW U e€ TPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BHIOOP Oynymiel mpodeccuu U pearu30BHIBATH COOCTBEHHBIC YKU3HECHHBIC
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OOpa30BaHHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHDKEHUM BCEH JKWU3HHM, FOTOBHOCTh K AKTHMBHOMY YYacTHIO B PEIICHWH IPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

c(hOpPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpPbl, TIOHUMAaHUE BIUSHUS COLIMATIbHO-3KOHOMHUYECKHIX
MIPOLIECCOB Ha COCTOSHUE TNPUPOJHOW W COLMAIbHOW Cpelbl, OCO3HAHHE TIJI00aIbHOTO Xapakrepa
AKOJIOTHYECKUX MPOOIIeM, OpUEHTAIUS Ha MPUMEHEHHE MaTeMaTHICCKIX 3HAHUM JJIs1 pEIICHUs 3a1a4 B



00J1acTH OKPYXAIOIICH Cpelibl, IJIAHUPOBAHUE IMOCTYIKOB M OIIEHKH WX BO3MOJKHBIX TOCIICACTBHI IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOIICCTBCHHOW NPAKTHKH, IMOHMMAaHHWE MAaTeMaTHYCCKOM HAyKH Kak cC(epbl YeIOBEYCCKOM
NeSTEIbHOCTH, JTAloB €€ Pa3BUTUS W 3HAYUMOCTHU I PA3BUTHsS [UBUIIM3AIUH, OBJIAJICHUE S3BIKOM
MaTEMATHKU U MAaTEeMAaTUYECKOW KyIbTypOi KaK CPEeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISATh
MIPOSKTHYIO ¥ UCCIICI0BATEIBCKYIO JISATEIPHOCTh MHANBHIYAJIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble Joruyeckue aeiicTBus:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MATEeMaTHYECKUX OOBEKTOB, MOHATHM,
OTHOLICHUH  MEXIYy MOHATHAMH, (GOPMYIHUPOBATh  ONpPENENCHUs IOHATUH, YCTAaHABJIMBATh
CYIIECTBEHHBIN TNpPHU3HAK KIACCU(PHUKAIMH, OCHOBAHUS sl OOOOIIEHHS W CpPAaBHEHHS, KPHUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OpMYyJIUpOBaTb U  NpeoOpa3oBbIBATh CYXKAEHUS: YTBEpAMUTENIbHbIE U
OTpHLIATENIbHBIE, €MIUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJISITh MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOpEUUs B (pakTax, JAHHBIX,
HAOJMIOACHUSAX ¥ YTBEPXKICHUAX, TNpeAaraTh KPUTEPHUH /IS BBIIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JIeNIaTh  BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKII4YEeHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTHh CaMOCTOSITEBHO JOKa3aTelIbCTBA MAaTeMAaTUYECKUX YTBEP)KIEHUH (MpsiMble U OT
IPOTUBHOT0), BBHICTpaMBaTh apryMEHTAIMI0, IPUBOJUTH HNPUMEpPbl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBObI;

BbIOMpaATh croco0 perieHus ydyeOHOM 3adauu (CpaBHUBaTh HECKOJIbKO BAPHUAHTOB pEILIEHUS,
BbIOMpaTh HanOoJIee MOAXOIAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

UCIOJIb30BAaTh BOIMPOCHl KaK HCCIEN0OBATEIbCKUI WHCTPYMEHT IMO3HAHUSA, (OPMYIUPOBATH
BOINPOCHI, (PUKCHUPYIOLIHE POTUBOPEUHE, TPobIeMy, yCTaHABIUBATh KCKOMOE M JIaHHOE, (HOPMUPOBAThH
TUIOTE3Y, apryMEHTHPOBATh CBOIO MMO3ULIMIO, MHEHHE;

MIPOBOAUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIIEIOBAaHUE MO0 YCTAHOBJICHHIO
0CcOOEHHOCTEM MaTeMaTHYecKoro OObBEKTa, SBJIECHUS, MPOIECcCa, BBIABICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCAMH;

CaMoCTOSITeNIbHO (hopMynupoBaTh 000OIIEHHS M BBIBOJABI 10 pe3ysibTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUsI, HWCCIIEOBaHMs, OLIEHUBAaTh JOCTOBEPHOCTh IIOJIYUEHHBIX pE3yJIbTAaTOB, BBIBOJOB U
0000I1IeHHI;

IIPOrHO3UPOBaTh BO3MOXKHOE Pa3BUTHE IPOLIECCA, & TAK)KE BBIABUIATH NPEIIIOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCJIIOBHSX.

Pa6ora ¢ nundopmanmeii:

BBIIBIIATh 1e(UIUTHI MH(GOpPMAIMK, JAaHHBIX, HEOOXOOUMBIX Ui OTBETa HA BONPOC W IS
pellIeHns 3a/1a4H;

BbIOMPATh NH(POPMALHMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh
Y MHTEPIIPETUPOBATh MH(YOPMALIMIO Pa3IMYHBIX BUJOB U (JOPM MIPEICTABICHMUS;

CTPYKTYpUpPOBaTh HH(OpMAINIO, MPEICTaBIATh, €€ B Pa3sNUYHBIX (OpPMax, HUIUTIOCTPUPOBATH
rpapuyuecKy;



OLICHHUBATh HAAEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITENTLHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcAIbHbIE YueOHbIE T1eiiCTBHSA

Oo0menue:

BOCHPHHHUMATH U (POPMYJIUPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSAMHU M LEIAMHU OOIICHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh
ITOACHCHMUS 110 XOI[y peL[IeHI/IH 3aJa4u, KOMMCHTI/IpOBaTb HOHy’-IGHHBIfI pe3ynLTaT;

B x0J1¢ 00CYKICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI, TPOOJIEMBI, pelraeMoi
3aJla4yM, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IIOMCK PEIICHHUsS, COMOCTABJISATh CBOM CYXICHHS C
CYXICHHSMH JPYTUX YyYaCTHHUKOB JHAOra, OOHApPY)KHWBAaTh pa3lIMYMe M CXOJCTBO IO3HMIHH, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS;

Hpe[[CTaBJIﬂTI) pe3YJII)TaTI)I peHIeHI/ISI 3ajJa4uu, 3KCHepI/IM€HTa, Hccije10BaHusd, HpOeKTa,
CaMOCTOSITENILHO BBIOMpAaTh (OpMAT BBHICTYIUICHHS C YYETOM 3ajqad IMPE3CHTAUH M OCOOCHHOCTEH
ayJMTOPHUH.

PeryasiTuBHbIe yHHBepcaJibHbIe yUeOHbIE AeiiCTBUS

Camoopranu3anus:

COCTABIISATH TUIAH, aJITOPUTM PEIICHUS 3a/1a49H, BEIOUPATh CIIOCO0 PEIICHHUs ¢ YIETOM UMEIOIIMXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIMOHATbHBII MHTEJJIEKT:

BJIQJICTh HABBIKAMHU ITO3HABATEIBHON pPE(ICKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUH U
MBICTUTEIBHBIX TPOIECCOB, MX PE3yJIbTaTOB, BIAJCTh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
mporiecca M pe3y/abTaTa pelieHns MaTeMaTHYSCKON 3a/1auHu;

MPEIBUACT TPYAHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh TPH PpEIICHWH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JESATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBHE Pe3yjIbTaTa IEJU U YCIOBHUAM, OOBSICHATH MPUYNHBI JOCTHIKEHUS HITH
HEJIOCTIKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOMUTh OINMMOKY, JaBaTh OIIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAas 1eITEILHOCTh:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUAYAJILHOU paOOThI IPU PEIICHUU
yueOHBIX 3a/1a4, MPUHUMATh I€JIb COBMECTHOM JIEATCIIHOCTH, TUIAHUPOBATh OPTaHU3AI[HI0 COBMECTHOM
paboThI, pacmpeenaaTh BHIbI pabOT, JOrOBapUBaThCSA, OOCYKIAAaTh MPOIECC W PE3yibTaT paboThI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;

y4acTBOBaTh B IPYMIIOBBIX (opMax paboThl (00CYkAeHUS, OOMEH MHEHUH, «MO3TOBBIE HITYPMBI»
¥ WHBIE), BBIIOJHATH CBOI YacTh PabOThI M KOOPAMHHPOBATH CBOM JEHCTBHS C APYTHMH WiICHAMHU
KOMaH/IbI, OIIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOMLIHI MPOIYKT MO KPUTEPHUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMHU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATbBI

K xonmy o0yuenus B 10 kijacce 00y4Jaromuics MOIyduT CICAYIOIMNUE MPEIMETHBIC Pe3yabTaThl
M0 OTAENBHBIM TeMaM palouell mporpaMMbl yueOHOTo Kypca «Ajiredpa M Hayajla MaTeMaTUYeCKOTo
aHaIN3a»:

Yuciaa v BBIYUCTICHUSA:



CBOOOJHO ONEpUPOBaTh MOHATUSAMU: PALMOHATIBHOE YHUCIIO0, OECKOHEYHas Neproanyeckas apoos,
MPOIEHTHI, UPPAMOHAIBHOE YMCIIO, MHOXKECTBA PALMOHAIBHBIX M JICHCTBUTENBHBIX YHCE, MOIYIb
JIEHCTBUTEIILHOTO YHCIIA;

IPUMEHATh APOOM M MPOLEHTHl Ul pEIleHHUs NPUKIAJHBIX 337ad U3 pasjIMYHbIX OTpaciieit
3HAHUW U peaJIbHOM JKU3HU,

MPUMEHATH TPUOTMKEHHBIC BEIYUCIICHUS, TIPABUJIA OKPYTIICHHS, IPUKUIKY U OLICHKY pe3yJbTara
BBIYHCIICHUI;

CBOOOJHO ONEpUPOBATh MOHATUEM: CTENEHb C LEJIbIM [10Ka3aTeJIeM, UCIOIb30BATh MOAXOIAIIYIO
(bopMy 3anucH JeUCTBUTENbHBIX YUCEN Il PEIICHUS] TPAKTUYECKUX 3a/1a4 U IPECTAaBICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAJIbHOM CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM IT0KA3aTelNeM;

CBOOO/IHO OIIEPUPOBATH MOHATUAMU: JIOTapu(PM YHcia, AeCATUUHBIE U HaTypallbHbIE JIOrapu(MbI;

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO apryMEHTa;

OTIEPHUPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC M aPKTAHI'€HC YHCIOBOTO apryMEeHTa.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJHO ONEpPHPOBATh MOHATUSMH: TOXXIECTBO, YPaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbHBIE
YpaBHEHMS U YPaBHEHUS-CIIE/ICTBUS, pABHOCWIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbI PEIICHHs PAIlMOHAIBHBIX U JPOOHO-PAIlMOHATIBHBIX YPaBHEHHH,
MPUMEHSATh METOJ] HHTEPBAJIOB /ISl PEIICHUS] HEPABCHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: MHOTOWIEH OT OJHON NMEpPEeMEHHON, MHOTOYJIEH C LEJIbIMU
KO3 PUIMEHTaMH, KOPHU MHOTOWIEHA, PUMEHATh JIeJIEHHEe MHOTOWJIeHa Ha MHOTOUYIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miist pemienus 3anay;

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHI, MaTpHUIa, OMpPEIeTUTENh
MaTpuibl 2 X 2 ¥ ero reoMeTpUYECKH CMBICI, MCIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 s
BBIUUCIICHUS €0 3HAYEeHUs, IPUMEHSTh ONPEAEIUTENN Ul PELIeHUs CUCTEMBbl JUHEHHBIX YpaBHEHUM,
MOJICIMPOBATh peabHbIE CHTYallud C IIOMOIIBI0 CHUCTEMBbI JIMHEWHBIX YpaBHEHHIA, HMCCIENIOBATh
MOCTPOSHHBIE MOJIENIM C TIOMOIIBI0 MATPHIl M ONPEACIUTENeH, WHTEPIPETUPOBATh MOTYYCHHBIN
pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TPpeoOpa30oBaHUs BEIpaKEHU;

BBITIOJIHATE MPEOOpPa30BaHUsI YUCIIOBBIX BBIPAKEHHH, COACPIKAIIMX CTEIIEHH C pallMOHAIBLHBIM
roKa3areseMm;

MCIOJIb30BaTh CBOMCTBA JIOrapu(pMOB Il MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIpAXKEHUH;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: HPpPALMOHANbHbIE, MOKa3aTelbHble U JiorapupMUUEcKue
ypaBHEHWUsI, HAXO/IUTh MX PEIICHUS C IIOMOIIBIO PaBHOCHIIBHBIX TIEPEXO0JI0B HITH OCYIIECTBIISISI IIPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHE bopmyIbl IS npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKEHUI,

CBOOOJTHO OTIEPHPOBATH MOHATHEM: TPUTOHOMETPHUIECKOE YpaBHEHHE, TIPUMEHATH HEOOXOTMMBIE
(bopMyITBI IUTsl peTIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX YPaBHEHUH;

MOJICIMPOBATh peajibHble CUTYallMM Ha s3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHHUS,
HEPaBEHCTBA IO YCIOBHIO 33/1a4M, MCCIEN0BATh MOCTPOSHHBIE MOJETH C UCIIONb30BAaHUEM armapaTa
anreopsl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO ONEPHPOBATH MOHATHAMM: (DYHKIHS, COCOOBI 3aJaHus (DYHKIIMH, B3AUMHO OOpaTHBIE
¢byHKkuMM, KoMmo3umusa (GyHKIMHA, Tpaduk (QYHKUIUHM, BBINOIHATH 3JEMEHTapHbIE NpeoOpa3oBaHUs
rpaukoB PyHKITHI;

CBOOOJHO ONEpUPOBATh MOHATUAMU: O0JIACTh ONPENENIEHUS U MHOXECTBO 3HAYCHMH (YHKIHUH,
HYJIH (QYHKIMH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,



CBOOOJHO ONEpUPOBATh MOHATHAMM: YETHBIE U HEYETHBIE (DYHKIUH, MepHoArUYecKre (YHKIINH,
MPOMEKXYTKH MOHOTOHHOCTH ()YHKIIMM, MAaKCUMYMbl M MHUHUMYMBI (DYHKIUHM, HauOoibliee u
HaMMEHbIIee 3HaUeHNEe (PYHKIIMH HA TIPOMEKYTKE;

CBOOOJHO ONEPUPOBATH NOHATHAMM: CTEIIEHHAs! PYHKIUSA C HATYypaJbHBIM M LIEJIBIM I10Ka3aTelIEM,
rpaduK CTENEHHOM (YHKLMHU C HATYpaJbHBIM U LIEJbIM IIOKa3aTeneM, rpauk KOpHs N-Of CTENEeHU Kak
¢byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM MTOKa3aTeIeM;

OIIEpPUPOBATH MOHATUSMHU: JIMHEHHASA, KBaApaTU4HAs U ApOoOHO-TMHEWHas (YHKIMH, BBIOIHATH
3JIEMEHTAapHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX I'Pa(HKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMU: [TOKa3aTeIbHas U JlorapudmMudeckas QyHKIUHU, UX CBOMCTBA
U TpaduKH, UCTIONB30BaTh X IPa(UKH I PELICHUs] ypaBHEHUH;

CBOOOZIHO  ONEpPUPOBaTh IOHATHUAMU: TPUTOHOMETPUUYECKAs OKPYXHOCTb, OIPEIEIICHUE
TPUTOHOMETPHUUECKUX (PYHKLIMN YHUCIOBOTO apryMeHTa;

UCHOJIb30BaTh Tpaduku QyHKIMHA U1 MCcCael0BaHUs MPOLECCOB M 3aBUCUMOCTEH MpH peleHUH
3aJa4d U3 IPYrux y4eOHBIX MPEIMETOB U PeabHOM )KU3HH, BEIpaKaTh (POPMYITaMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJHO ONEpUpPOBaTh IOHATUSAMH: apupMeTHdyecKas U TeoMeTpuYecKas mporpeccus,
O0EeCKOHEYHO YOBIBAaIOIIasi TeOMETPUYECKass IPOrPecCcHs, JIHMHEWHBIH W HSKCIOHEHIHAIBHBIA POCT,
(bopMyIa CI0XKHBIX POIIEHTOB, UMETh MIPECTABIICHHE O KOHCTAHTE,

HCII0JIb30BaTh IIPOIPECCUU ISl PELICHMSI pEAJIbHBIX 3314 IPUKJIAJHOTO XapaKTepa;

CBOOOTHO OIIepUpOBATH HOHSTHUSMM: IIOCJIEZI0BATEIBHOCTb, CIOCOOBI 3a/laHus
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEA0BATEIbHOCTH, IOHUMAaThb OCHOBBI
3apOKJICHUS MAaTEMaTUYECKOT0 aHaIM3a Kak aHainn3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATHAMM: HENPEPhIBHbIC (YHKIINHU, TOUKH pa3pbliBa rpaduka GyHKINH,
acCUMIITOTHI Irpaduka GyHKINY;

cBOOO/JHO ONEpUpOBaTh MOHATHEM: (YHKIIMsS, HENpEphIBHAas Ha OTpE3Ke, NIPUMEHATh CBOMCTBA
HENpPEepBIBHBIX (PYHKIMN U1 pelIeHus 3a1a4;

CBOOOJHO OINEpHUPOBAThH MOHATHUAMU: MEpBasi U BTOpas MPOU3BOJHBIE (YHKIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3UIMU IBYX (QYHKIUH, 3HATh
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKIINIA;

HCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIs peILIeHHs 3a/1a4.

MHoKecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAIlMU HaJl MHO>KECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Juisl ONUCAHUS pealbHbIX IPOILIECCOB U
SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: OIpEJesieHHe, TeopeMa, yYpaBHEHHUE-CIeJICTBHE, CBOHCTBO
MaTeMaTH4eCcKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonny o6yuyenus B 11 kaacce oOydaromuiicss IOTYyYUT CIEAYIOLIUE MPEIMETHBIE PE3YyIbTaThl
[0 OTJENBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «Anrebpa M Hadana MaTeMaTHYECKOTo
aHaJIn3a»:

Yucia 1 BLIYHCICHHUA:

CBOOOJHO ONEpUPOBATh HMOHATHAMM: HATypaJbHOE M LEJI0€ YMCIIO, MHOXKECTBA HAaTypalbHBIX U
LENbIX YHCENl, UCIO0JIb30BaTh NMpu3Haku AenuMoctd nenbix uncen, HOJ m HOK HarypanbHbIX uMcen
JUI peIlieHus 3aa4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJHO ONEpUpPOBATh IMOHATHEM OCTaTKa IO MOJYJII0, 3alUChIBaTh HATypallbHbIE YHCIa B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIICHMUS;



cBOOOJHO OMEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMILJIEKCHBIX YHCET,
MPEJICTABIATh KOMILIEKCHBIC YHCIa B alreOpanmdecKkod W TPUTOHOMETPHUYECKOH (opme, BEHITIOIHSTH
apudmeTHyecKre onepamy ¢ HUMU | H300pakaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

cBOOOJIHO ONEpUPOBATh MOHSTUAMU: HUpPpALHOHATbHBIC, [MOKa3aTeJdbHble U JIOrapupMUYecKue
HEPAaBEHCTBA, HAXOIUTh UX PEIICHHS C MTOMOIILI0 PABHOCHIIBHBIX ITEPEXO0I0B;

OCYIIECTBISATH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJIHO  OMEpUPOBATH  IOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,  IMPUMEHSTh
HeoOxouMBbIe (YOPMYIIBI IJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEPHPOBATh IMOHATHUSMHU: CHCTEMa M COBOKYIHOCTh YPaBHCHHMI W HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CJICJICTBUS, HAXOJUTh PEIICHUS CHUCTEMBbl M COBOKYIMHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKA3aTEeNbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

pelmate  palMOHANbHBIE,  HppallMOHAIIbHBIE,  MOKa3aTelbHbIC,  JIOTapU(PMUUYECKHE U
TPUTOHOMETPUYCCKHE YPAaBHEHUS U HEPABEHCTBA, COACPKAIINE MOTYJI U TIapaMETPHI;

MPUMCHSITh TpaUUeCKUe METOMBI JUIsl PEIICHUsS YPaBHCHHWA W HEPABEHCTB, a TAKXKE 3a1ad C
napameTpamu;

MOJIETTUPOBATh peajbHbIe CUTYyal[MH Ha SI3bIKE aireOpbl, COCTABISATH BBIPAXKCHHS, YPaBHEHUS,
HEpaBEHCTBA M MX CHCTEMBl [0 YCJIOBUIO 3a/a4yd, WCCIEA0BAaTh ITOCTPOSHHBIE MOJEIN C
MCIIOJIb30BAaHMEM armapara anreOpsl, HHTEPIPETUPOBATD MOJIYICHHBIN PE3yIbTaT.

DOYyHKUMH U TPapuKu:

CTPOUTH TpapUKu KOMIOZUIMH (PYHKIUN C TTOMOIIBIO 3JIEMEHTAPHOTO HUCCIIEIOBAHHUS M CBONCTB
KOMITO3UITNH JIBYX (DYHKIIU;

CTPOUTH T€OMETPUIECKHE 00pa3bl YpaBHEHHI W HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh (PYHKINHU IJI1 MOJICTUPOBAHUS U HCCIEI0BAHUS PEATbHBIX MPOIECCOB.

Hayana maTeMaTH4eCKOro aHaIn3a:

MCIOJIb30BaTh TPOU3BOTHYIO JUIS UCCIICTOBAHUS (DYHKITUH HA MOHOTOHHOCTH M SKCTPEMYMBEI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS PYHKIIMH HEMTPEPHIBHON HA OTPE3KE;

WCIOJIb30BaTh MPOU3BOIHYIO I HAXOXJACHUS HAWIYYIIEro peuieHHs B MPUKIAAHBIX, B TOM
YHCcie CONUAIbHO-)KOHOMHUECKUX, 3a/avax, IS ONpeAeTeHHUs CKOPOCTH W YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYJIION MM TpadUKOM;

CBOOOJHO OIEpPHPOBaTh MOHATHSAMH: IEPBOOOpa3Has, OMpEACNEHHBI HWHTErpal, HaXOIUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (YHKIUI U BRIYUCIATH HHTETpal o ¢popmyne HetoTona-JleliOHmIa;

HaXOJUTh IUIOMAIN IIOCKUX (GUTYP U 0OBEMBI TEJ C TTOMOIILIO HHTETPAJIa;

UMETh TIPEJCTABIICHUE O MaTeMAaTHYECKOM MOJCIUPOBAHUHA Ha TPUMEPE COCTaBICHUS
nuddepeHInaTbHbIX YPaBHEHHI;

pemiate TpUKIAAHBIE 33Ja4d, B TOM YHCJIE COLUAIbHO-YKOHOMHUYECKOTO U (UIUYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanyecTBO 4yacon DJIeKTPOHH
ple
Ne HaumeHoBaHMe pa3aesioB U TeEM Mpakru (uudposbie)
n/n NMPOrpaMMbl Bceero KorTpoassn YyecKHe oOpa3oBarten
ble padoThI
padoTsI bHbIE
pecypcebl
MHOKeCTBO AeHCTBUTEILHBIX YHCEL.
1 MHorounensl. PaiinonaipHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHHBIX YpaBHEHUH
5 Oynknyn U rpaduku. CreneHHas QyHKIHS C 12 1
LEJIBIM [IOKa3aTesIeM
3 ApudmeTnyeckuii KOpeHb N-0if CTENEHM. 15 1
WppauronanbHele ypaBHEHUS
4 [lokazarenpHas ¢yakmus. [lokazaTenbHbie 10 1
ypaBHECHUS
5 Jlorapudmudeckast GyHKIHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 TpuroHomerpuueckie BEIpa>KeHUS U 29 1
ypaBHEHUS
7 [TocneaoBaTenbHOCTH U IPOTpPECCUN 10 1
HenpepwiBabie ¢pynkunu. [IpousBoanas 20 1
9 [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIINS 5 p
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOI'PAMME
11 KJIACC
KounyecTBo yacon DJIeKTpo
HHBIE
Ne HaunmeHoBaHue pa3aesioB H TeM IMpakTuu (i ppon
n/n NporpamMmal Bcero Konrpoas bt ecKHe te)
e padoThbl o0pa3oBa
padors! TeJIbHbIE
pecypcbl
1 Hccnenopanne GyHKIUI ¢ TOMOIIBIO 99 1
MIPOU3BOTHOMN
2 [lepBooOpa3Has u HHTETpaAT 12 1
3 I'paduky TpUrOHOMETPHUECKUX (PYHKIIHHA. 14 1
TpuroHomerpuueckue HepaBeHCTBA
4 HppaunoHanbHele, IOKa3aTeIbHbIE U 24 1
norapupMUIecKre HepaBeHCTBA
Kommnekcurie uncna 10 1
HatypanbHble u nienele yncna 10 1




Cucrembl palOHAJILHBIX,

HppalMOHAIbHBIX TOKA3aTENbHBIX U 12 1
Jorapu(pMUIECKIX YpaBHEHHUI
3amayn ¢ mapaMeTpaMu 16 1
[ToBTOpeHnue, O606HICHIiIC, 16 2
cucTeMaTu3alys 3HaHUH

OBULIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOI'PAMME




PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA «I'EOMETPHUS»
IHHOACHUTEJIBHAA 3AIIUCKA

I'eomerpust sABiIsIETCS OAHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHEro o01ero oopa3oBaHus, TaK
Kak oOecrieyuBaeT BO3MOXKHOCTh M3YYEHHUS IUCIHILIMH ECTECTBEHHO-HAYYHOH HAmpaBJICHHOCTH H
NPEeIMETOB TyMaHUTapHOTo IuKiIa. IIocKoNbKY JIornyeckoe MbIIIeHHe, GOPMUPYEMOE MIPU U3YUYECHUH
00yYaroIuMUCs MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKU
JIOTMUYECKUX YTBEPXKIEHUH NpU peleHHH IeOMETPUUYECKHUX 3aJad, YMEHHE BbIJIBUraTh U OIPOBEPraTh
TUIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHWH 33Jad €CTECTBEHHO-HAayyHOro IUKJa, B
YaCTHOCTH (PU3MUECKUX 3ajad.

Lesnb ocBOeHUS mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOinEHHOM ypOBHE — pa3BUTHE
WH/MBUYAIBHBIX CIOCOOHOCTEH O0OydaromMxcsi NpU HM3yYEHUMH T€OMETPHM, KaK COCTaBISIOIIECH
npenMeTrHol obOnactu  «MaTtematuka © MHQOpMATHKa» 4Yepe3 Oo0ecneueHUue BO3MOXKHOCTHU
NpUOOPETEHUS M MCIIONIb30BaHMA 0oJiee MIyOOKUX TeOMETPHYECKUX 3HAHUHN U IEHCTBHA, CrIen()UIHBIX
reOMETPUHM, U HEOOXOAMMBIX JJs YCIEUIHOIo Npo(ecCHOHANbHOTO 00pa3oBaHUs, CBSI3aHHOIO C
HCIOJIb30BAHUEM MAaTEMATUKH.

[IpropuTeTHBIMU 3aJja4yaMHU Kypca IE€OMETpPUHM Ha YriayOJEHHOM YpPOBHE, PAaCIIUpPSIOIIMMHU U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciipeHue MpeaCTaBIeHUs] O FeOMETPUM KaK 4acTH MHUPOBOHM KyJlbTypbl U (hOpMHUpPOBaHHE
OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIMM MUPOM;

(dbopMUpOBaHHE TIPEACTaBICHHS] O MPOCTPAHCTBEHHBIX (UIypax KaKk O BaXHEHIINX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOLINX OMKUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKAIOIIEro MHUpa,
3HaHUe MOHATUIHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuH;

(dbopMHpoBaHHE YMEHMs BJaJleTh OCHOBHBIMHU TMOHSATHSAMHU O MPOCTPAHCTBEHHBIX (Urypax U HUX
OCHOBHBIMM CBOMCTBaMH, 3HaHHE TeopeM, (OopMydl M YMEHHE HMX IPUMEHSATh, YMEHHUS JO0Ka3bIBATh
TEOPEMBbI U HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pELIeHMs 3a/1a4;

¢dopMHpoBaHHE YMEHHs paAclO3HaBaTh Ha 4YepTekax, MOJAEISIX M B PEAIbHOM MHpe
MHOT'OTPaHHHUKH U TeJla BPALIeHMsI, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOJEIIN;

(¢bopMHpOBaHHE MOHUMAHHUS BO3MOXXKHOCTH aKCHOMAaTHMUYECKOTO IOCTPOEHMSI MaTeMaTUYECKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIN AKCMOMATUKHU MIPH NPOBEICHUU PACCYKICHUII;

(dbopmMHUpoBaHHE YMEHUS BIIAJETh METOJAMH JI0KA3aTEIbCTB M aJTOPUTMOB PELICHUS, YMEHHS UX
IIPUMEHSTh, IPOBOANUTH J0KA3aTENIbHBIE PACCYKIEHUS B XOJAE PEILIECHUS CTEPEOMETPUYECKUX 3a7ad U
3aJjlad  C TPAKTHUYECKUM cojepxaHueM, (OpPMUPOBAHUE MPEACTaBICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB IPpU 0OOOCHOBAHWH MAaT€MaTUYECKUX YTBEP)KIECHUN M POJIM aKCHOMAaTHKHU B MIPOBEIECHUH
JENYKTUBHBIX PacCyXIE€HUM;

pa3sBUTHE U  COBEPIICHCTBOBAHHE WHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOyuJaronuxcsi, Mo3HaBaTeIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3Y4eHHUIO T€OMETPUH;

¢dbopmupoBanue QPyHKIIMOHATLHON IPaMOTHOCTH, PEJIEBAaHTHON T'€OMETPUN: YMEHHUSI pacCiO3HABATh
NPOSIBJICHUSI T€OMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHbIX >KU3HEHHBIX
CUTyallUssiX M TpU M3YyYCHHUU JPYIHMX Y4YEOHBIX MPEIMETOB, TMPOSBICHUA 3aBHUCUMOCTEH H
3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS pEAIbHBIX CHUTyallud, MCCIEJOBAHUSA IOCTPOCHHBIX MOJENeH,
MHTEPIpPETAlUU MOTY4YEHHBIX PE3yIbTATOB.

OCHOBHBIMHU COZIEp)KATENIbHBIMU JIMHUSAMH y4deOHoro kypca «['eomerpusi» B 10—11 kmaccax
apisAoTes:  «lIpsiMble M IUIOCKOCTHM B NPOCTPAaHCTBE», «MHororpaHHukn», «Tena BpaleHUS»,
«BeKTopbI ¥ KOOPAMHATHI B IPOCTPAHCTBEY, «/|BUKEHHS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OMNEPHUPOBATH IMOHATHIMI,
peNeBaHTHBIMU T€OMETPUU Ha YriyOosnéHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCHTCS KO BCEM



COJIEp>KATENIbHBIM JIMHUAM y4eOHOro Kypca, a GOpMHpPOBAHKE JIOTMUECKUX YMEHHMH pacrpeaessercs He
TOJNBKO IO COAEP)KATENbHBIM JIMHUSAM, HO M 10 rojxam oOydenus. ConepxaHue oOpa3oBaHUS,
COOTBETCTBYIOILIlEE INPEIMETHBIM pe3yiapTaTaM ocBoeHus dDenepanbHoil pabodeil porpaMMsl,
pacrpeieI€HHBIM 110 rojilaM 00y4eHusi, CTPYKTYpUPOBaHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
IPUHIUINAIBHBIM BOIIpOcaM oOyuaroniyecs o0palaiuch HEOJHOKPAaTHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIAJICHUE TE€OMETPUUYECKMMHU IOHATHSMH UM HaBbIKAMHU IIOCJIEOBATEIbHO M IOCTYNAaTEIbHO, C
COOJIIOJICHEM TPHUHIUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKIIOYATh B OOILIYI0 CHUCTEMY
IEeOMETPUUECKUX MpEACTaBICHU oO0yJaromuxcs, pacumpss U yrioyonsas e€, oOpaszys IpouHble
MHO’KECTBEHHBIE CBA3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIIyOJIEHHOM YPOBHE [TO3BOJISIET:

co3math  ycnoBHs Juis  guddepeHIHanud  OO0y4eHHUs, IOCTPOCHHUS  MHIMBUAYATbHBIX
00pa3oBaTeNbHBIX NPOrpaMM, 00eCHeuuTh YIIIyOJEHHOE H3YyuYE€HUE TI'€OMETPHM KaK COCTaBISIOLICH
yueOHoro npeamera «MaTemMaTukay;

MIOATOTOBUTH OOYYAIOLIUXCS K MPOJOJIKEHHUIO U3YUEHUsI MaTeMaTHKU ¢ y4€TOM BblOOpa Oy yiuen
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy 0OITUM | PO eCcCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yriyonéHHoMm ypoBHe oTBoautcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenro), B 11 kimacce — 102 yaca (3 yaca B HEICIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TOHATUSA cTepeoMeTpuu. Touka, mpsMasi, MIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacnonoxeHue MNpsSMBIX B IPOCTPAHCTBE: I€peceKarolluecs, MNapaulebHble U
ckpenuBaromuecss npsimbie. [Ipu3Haku ckpemuBaronmxcss Opsmbix. [lapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEH B MPOCTPAHCTBE: MapajuielibHbIE MPSIMbIE B TPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX MPSAMBIX,
napajuleIbHOCTh NPSMOM U mtockocTu. [lapannenbHoe U IeHTpallbHOE TPOEKTUPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBA MapajljIeIbHOTO MPOEKTHpoBaHus. M300paxkeHue Guryp B mapamienbHON
MPOCKUUU. YTJIBl C COHANpaBIEHHBIMU CTOPOHAMHU, YIOJd MEXIYy NpPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: mMapajulelibHble IUIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IJIOCKOCTEH.
[Ipocreiimme npocTpaHCTBEHHbIE (UTYPHI Ha IIOCKOCTU: TETpadap, Mapayliesienunes], MOCTPOeHUE
CEYCHMII.

[lepneHUKYISIPHOCTh MPSMOM W IUIOCKOCTH: TEPHNEHIUKYISPHBIE MPsSIMbIE B MPOCTPAHCTBE,
MpsIMbIE MapajulieNibHbIE U MEPIEHIUKYISPHBIE K MJIOCKOCTH, MIPU3HAK MEPIECHIUKYISIPHOCTH MPSMON U
IJIOCKOCTH, T€OpEMa O MPAMON MEePHEHAMKYISIPHON MIOCKOCTH. OpTOroHadbHOE MNPOCKTUPOBAHHME.
[lepnieHuKyNslp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKHM JIO IUIOCKOCTH, PAacCTOSHHE OT MPSIMOH 10
IJIOCKOCTH, TPOEKIUs (GUTYpbl Ha IJIOCKOCTh. llepmeHauKyIspHOCTh IUIOCKOCTEH: TpU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NepneHnKyspax.

VYTIiabl B MPOCTPAHCTBE: YTOJ MEXIAY MPSIMOM U MIIOCKOCTBIO, IByTPAHHBINA yroJj, JUHEHHBIA yroi
JIBYrpaHHOro yriia. TpéXrpaHHblii U1 MHOTOTrpaHHble yribl. CBOMCTBA MJIOCKUX YIJI0B MHOTOTPAHHOTO
yria. CBOMCTBA MJIOCKUX W JBYTPAHHBIX YIJIOB TPEXTPaHHOrO yria. Teopembl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOTIO yria.

MHororpaHHMKH

Bunabl MHOrorpaHHuMKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yronpHas mpusma, npsmas u
HAKJIOHHAs TPU3MBbI, OOKOBas W TOJIHAS TMOBEPXHOCTh Mpu3MbL [lapamnenenunen, mpsSMOYTOJbHBIN
napajulejienunes M ero cpoicrBa. Kparwaiiime nmyTM Ha IMOBEPXHOCTH MHOTrOrpaHHuka. Teopema



Oiinepa. IlpoctpancTtBennas teopema [Iudaropa. [lupamuga: n-yronapHas nmupamuaa, TpaBUIbHAS H
yceuéHHass nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHeW NpaBWIIbHOW mupamuiabl. [IpaBuibHbIE
MHOTOTPaHHUKU: NTpaBUJIbHAS IIpU3Ma U IPAaBWIbHAS MUPAMUA, IPaBUIIbHAS TPEYroJibHAs UpamMuia u
MpaBWIbHBIN TeTpasap, KyO. [IpencraBieHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’dap, AOACKAdIp U
HUKOCAdIP.

Boluucienue 537€MEHTOB MHOTOTPaHHUKOB: pE&Opa, auaroHanu, yrisl. [liomaas OokoBoOM
MOBEPXHOCTU U TIOJHOM TMOBEPXHOCTH MPSIMOM HPU3MBI, IUIONIAJb OCHOBAaHUH, Teopema 0 OOKOBOU
MOBEPXHOCTU MpsAMOIM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH IMPaBUIbHOMN
MApaMU/Ibl, TEOpEMa O IUIOIAAN YCEUEHHON TUPaMU/IbI.

CumMMeTpus B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUHU NTPABUIIbHBIX MHOIOIPaHHUKOB. CUMMETpHS
B IPAaBWJIbHOM MHOTIOIPDAHHUKE: CHUMMETpHUS MapajlieleNnuIena, CUMMETPHUsl IMPaBUIIbHBIX IIPU3M,
CUMMETpPHUS IPABUIIbHON MUPAMHU/IBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJEBOTO BEKTOpa, BEKTOPbI
KOJUIMHEApHBIE, COHAIIPABJIICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB.
JIelicTBUS ¢ BEKTOpPaMU: CII0)KEHHE U BBIUYMUTAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHHUE
BekTOpa Ha yucio. CBoWCTBa cl0KeHUs BEeKTOpoB. CBONCTBA YMHOKEHHUS BeKTOpa Ha yucio. [lonarue
KOMIUIaHapHbIe BEKTOpHI. [IpH3Hak KoMIuIaHapHOCTH TpEX BeKTOpoB. lIpaBmino mnapamuenenunena.
Teopema 0 pasmoKeHMM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpsmoyronbpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel Bektopa. CBs3b MEXIy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMM TOYEK. YTOJI MEXAy BeKTopaMu. CKaJsIpHOE TPOU3BEACHNUE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: UIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, cheprudecKas MOBEPXHOCTbD,
obpasyromue mnoBepxHocTei. Tena BpaleHMs: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
B3aumHoe pacrnoniokeHrne cgepbl U IUIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe. M300paxkeHue ten
BpallleHUs Ha TIOCKOCTU. Pa3BépTka nmnuHapa u konyca. CUMMeTpHs cepbl U 1mapa.

O06Bvém. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYrOJIBHOTO
napajenenunena u cneactus u3 He€. O0BbEM NpsAMO U HAKIIOHHOM MPU3MBI, HWIMHAPA, TUPAMUIbI U
KoHyca. OOBEM 11apa M MapOBOro CErMEHTA.

KoMOuHamu ten BpamieHUs: 1 MHOTOTrpaHHUKOB. [Ipu3ma, BOucaHHas B LMJIMHAP, ONMHMCAaHHAs
okozo munuHapa. Ilepeceuenue chepsl u mapa ¢ miockoctbio. Kacanue mapa u cdepsl MIOCKOCTHIO.
[ToHATHE MHOTOrpaHHMKA, OMMCAHHOTO OKOJIO cepbl, cephl, BIUCAHHON B MHOTOIPAaHHUK WMJIU TEJIO
BpallleHusl.

[Inomank TOBEPXHOCTH UWIMHApA, KOHyca, Iiowm@aab cdepsl u e€ uacredl. [lomobue B
npoctpaHcTBe. OTHOIIEHHE 00BEMOB, MiIomaAel moBepxHocTell monoOHbIX ¢uryp. IIpeobpazoBanue
nojo0usi, romoteTus. Perenue 3a1a4 Ha MIIOCKOCTH € MUCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

IlocTpoeHne cedeHHii MHOTOTPAaHHUKOB M TEJ BPALIEHUS: CEUEHUS IWIMHApPA (mapauieabHO U
MEPIEeHIUKYIIIPHO OCH), CEUYEHHUs KOHYca (MapasieIbHble OCHOBAHUIO U MTPOXOJIAIINE YepPe3 BEPIINHY),
CEYEHMS I11apa, METOJbl MOCTPOCHUSI CEUYECHMI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOECKTHUPOBAHMS,
METO/]I IEPEHOCA CEKYIIEH MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Onepauuu Haj BEKTOpamMu. BeKTOpHOE YMHOXKEHUE BEKTOPOB.
CoiicTBa BEKTOpPHOrO yMHOXKeHUA. [IpsmoyrosnbHas cucTteMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsel Bektopa. Pasznoxenue Bekropa 1o 0Oasucy. KoopanHaTHO-BEKTOPHBIH METOA TpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JABu:KeHHMsI B MPOCTPAHCTBE



JBxenus mnpoctpaHcTBa. OroOpakeHus. J[BrwkeHuss W paBeHCTBO ¢uryp. OOmme CcBOICTBa
JNBW>KEHUW. Buapl [BWKEHUN: NapaJUlelbHbIA IEPEHOC, LEHTpPAJIbHAs CUMMETPHS, 3€pKajbHas
CUMMETpUs1, IOBOPOT BOKPYT npsmMoii. [IpeoOpazoBanus momodbus. [lpsmas u chepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYAIOUIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUHCKOTO OOIIECTBa, MPEICTABICHHE O MATEeMAaTHYECKUX OCHOBAaX ()YHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBICHHUH, MPOLELYp TPa)kIaHCKOro oO0IIecTBa (BBIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aMMOJICHCTBOBATh C COLMUAIbHBIMU HHCTUTYTaMU B COOTBETCTBHUH C UX (PYHKUHUAMU U
Ha3Ha4YCHHEM;

2) IaTPUOTHYECKOE BOCTIUTAHUE:

C(OPMHPOBAHHOCTh POCCHIMCKON TPaKIAHCKOH HMICHTHYHOCTH, YBOKEHHUS K MPOIUIOMY H
HACTOSIIEMY POCCUUCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHUAM POCCUUCKUX
MaTe€MaTUKOB U POCCUICKONM MaTeMAaTHUYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUU B APYIHX
HayKaX, TEXHOJIOTUSIX, chepax SKOHOMHKHY;

3) AyXOBHO-HpPaBCTBEHHOE BOCIMTAHME:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHUHCKOro Hapojaa, c(HOPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM JOCTHKECHUM HAYKH U
JesTeIbHOCTBIO YUEHOI0, OCO3HAHUE JINYHOTO BKJIJa B IOCTPOCHHUE YCTOWYMBOIO OyAyILEro;

4) 3cTeTHYeCKOe BOCMIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY MaTeMAaTHUECKUX 3aKOHOMEPHOCTEM,
O0BEKTOB, 3ajlay, pEUICeHUH, pacCyXJIeHUll, BOCHPUUMYHMBOCTb K MaTeMaTHUYECKUM acleKTaM
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pusznyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMAaTU4YECKHWE 3HAHUA B HMHTEpecax 3/J0pOBOTO U
6e3omacHOro oOpasa >KM3HM, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3JI0POBBIO (310pOBOE MHTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXa, peryyspHas (u3ndeckas akTHUBHOCTbB), (puznueckoe
COBEpIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IEHHOCTH TPYJOIIOOUS, MHTEpeC K pPa3IMYHbIM cdepam
npoeCCUOHATLHON JEATETbHOCTH, CBSI3aHHBIM C MaTeMaTUKOH U e€ MNPHIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiell MpoQecCuu W peaTn30BbIBATH COOCTBEHHBIE KU3HECHHBIC
IUIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHyeckoMy OOpa3oBaHUIO U CaMOOOPAa30BaHMIO Ha
MIPOTSKEHUM BCEM JKU3HM, TOTOBHOCTh K AaKTMBHOMY YYAacTHIO B PELIEHUM INPAKTUYECKUX 3anad
MaTeMaTHYECKON HalpaBIEHHOCTH;

7) 3Ko0J0rnYecKoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpPbl, TIOHUMAHUE BIMSHUS COIMAIbEHO-3KOHOMHYECKHIX
MPOIIECCOB Ha COCTOSHUE MPHPOJHOW M COLMAIBHON Cpelbl, OCO3HAHHE TJI00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOIeM, OpUEHTAIUS Ha IPUMEHEHNE MaTeMaTHUECKUX 3HAHUN JUI pellieHus 3a7a4 B
o0acTu OKpyXaroliel cpenbl, MJIaHUPOBAHUE IMOCTYNKOB U OIIEHKH MX BO3MOXKHBIX MOCIIEIACTBHUM IS
OKpY>KaloIlen Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:



c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl U OOIIECTBEHHOW MPAKTUKH, NMOHMMAaHWE MATEMAaTUYECKOW HAyKu Kak C(epbl YeIOBEYCCKOU
NEeSTEIbHOCTH, JTAloOB €€ Pa3BUTHS W 3HAYMMOCTHU IS PA3BUTHUS ITUBHIIM3AINH, OBJIAJICHUE SI3BIKOM
MaTEeMaTHKU U MaTeMaTUYECKON KyJIbTYypOil KaK CpPeJICTBOM IMO3HAHMSI MUPA, TOTOBHOCTH OCYILIECTBIISATh
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTepU30BaTh CYHICCTBEHHbIC MPHU3HAKM MATEMAaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOWICHUHA MEXIYy TOHATHSAMH, (HOPMYIHMPOBATH  ONpPEICNICHHUs] IOHATUH, YCTaHABJIHMBAThH
CYIIECTBEHHBIH TNPHU3HAK KIACCU(PUKAIMHM, OCHOBAHUS /IS OOOOIIEHWS W CpPaBHEHHS, KPHUTEPHUU
MIPOBOAMMOIO aHAIN3A;

BOCIPUHUMATH, (QOPMYIUPOBaTH U MpeoOpa3oBBIBATh CYKIEHUS: YTBEpAUTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOPEUHs B (haKTax, JaHHBIX,
HAONIOJIGHUSAX W YTBEPXKICHUSX, NpeiaraTh KPUTEPUH J[UIS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBl C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX UM HMHIYKTHUBHBIX
YMO3aKI4YEeHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOANTh CaMOCTOSITEIHHO JO0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHHH (MpsiMble U OT
MIPOTUBHOTO), BBICTpaWBaTh apryMEHTAlUI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh croco0 perieHust yuyeOHOW 3afaud (CpaBHUBAaTh HECKOJBKO BapHUaHTOB pPEIICHUS,
BbIOMpPATh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCKue NeHCTBHA:

HCIIOJIb30BaTh BONPOCHl KAaK MCCIEA0BATENbCKUN HMHCTPYMEHT NO3HaHUs, (POpMYIHpOBaTh
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIeMy, YCTaHABINBATh KCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO IMO3HIIMIO, MHEHUE;

IIPOBOAUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA IKCIEPUMEHT, UCCIIEIOBAHUE 10 YCTAHOBJIECHUIO
0CcOOEHHOCTEH MaTeMaTHYecKOoro OOBEKTa, SBJICHHUS, IMPOIEcCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, TIPOLIECCAMU;

CaMoCTOSITENIbHO (hopMynupoBaTh 000OIIEHHS M BBIBOJABI 10 pe3ysbTaTaM MPOBEAEHHOTO
HaOIIOICHUs, MCCIEeIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
0000I1IEeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpOIlecca, a TAKKE BBIIBUTATH MPEIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeDUINUTH MH(OPMALMU, MAHHBIX, HEOOXOIAMMBIX [UJIs OTBETAa HAa BONPOC M JUIS
pellIeHus 3a/1auH;

BbIOMpaATh MH(OPMALIHIO U3 HCTOUHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CUCTEMATU3UPOBATh
Y MHTEPIPETUPOBATh NH(DOPMALIUIO PA3TUYHBIX BUJOB U (POPM MpEACTaBICHUS;

CTPYKTYypUpPOBaTh WH(OPMAINIO, TMPEACTaBIATh €€ B PasNUYHBIX (PopMax, HILTIOCTPHPOBATH
rpauvecKu;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENHHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.



KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcTBUS

Oo0menue:

BOCIIpUHUMATL 1 q)OpMy.HI/IpOBaTB CYXKACHHUA B COOTBCTCTBHUU C YCIIOBUAMH U LICIISIMU OGH.ICHI/ISI,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, IaBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHUs 3a/1a4i, KOMMEHTHUPOBATD MOJIyY€HHBIH pe3ybTaT;

B X0JIe 00CY>KICHHUS 33]]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TeMbl, IPOOIEeMBbI, peraeMoit
3aa4yu, BBICKAa3bIBaTb HWJCH, HALCJICHHBIC HA IIOUCK PCHICHUA, COIIOCTABJIATH CBOMU CYXIACHHA C
CYXKJCHUSIMH JAPYTUX YYaCTHUKOB JUaNora, OOHApyKHMBaTh pa3JIMYUe U CXOJCTBO MO3MUIIMMA, B
KOPPEKTHOI (popMe GopMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NpCACTABJIATL PC3YJIbTAaThl PCIICHHUA 3aJadd, OSKCICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (POpMaT BBICTYIJICHHS C YYETOM 3ajad MpPE3eHTAMH M OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIe yHHBepcaJdbHbIe yUeOHbIE AeiiCTBUS

Camoopranu3anus:

COCTaBJIATh TUIAH, AITOPUTM PEIICHUS 3a]]a9d, BEIOUPATh CIIOCO0 PEIICHUS ¢ YIETOM HMEIOIINXCS
PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C
y4€TOM HOBOU MH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

BIIQJICTh HAaBBIKAMH ITO3HABATCIILHON pEQUICKCHMH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBHUA U
MBICJIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB, BIAJCTh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
mpolecca v pe3ysbTaTa pelieHusl MaTeMaTH4ecKol 3a/1auu;

MPEIBHUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIpU PEIICHUW 33Jla4d, BHOCHTH
KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yNbTaTa IEI U YCIOBUAM, OOBACHSTh MPUYUHBI JOCTHKCHUS WU
HEJOCTHIKCHHS PE3YJIbTaTOB JCATCILHOCTH, HAXOJIUTh OINMOKY, aBaTh OIICHKY NPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON ¥ UHIUBUyalIbHOU PaOOTHI PU PEeIICHUU
y4eOHBIX 3a/1a4, TPUHUMATH [1eJTh COBMECTHOW JIeATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpeneisTh BHABI pabOT, OroBapUBaThCs, OOCYXKIaTh MPOIECC U pPe3yiabTaT paboThI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOMIEH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CyKaeHUS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI»
W WHBIC), BBITIOJIHATH CBOIO YacTh PabOTHl M KOOPJWHUPOBATH CBOW JICHCTBUS C JIPYTHMH YICHAMH
KOMaH/Ibl, OIICHMBATh KAY4ECTBO CBOETO BKJIAJa B OOIIHHA MPOJYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO ONEPUPOBAaTh OCHOBHBIMHM IIOHATHSMM CTEPEOMETPUM MpPH PELICHUH 3aJad Hu
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyXKJICHHIH;

e IPUMEHATH AKCHOMBI CTEPEOMETPUU M CIEACTBHUSI U3 HUX IPHU PEIIEHUU T€OMETPUYECKHX
3azady;

e KJacCHU(pUUUPOBaTh B3aUMHOE PpACIOJ0XKEHUE HPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;



CBOOOJHO ONEpUPOBATh TOHSATHSIMH, CBS3aHHBIMH C YIJIAMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEKTY MPSIMOU U TIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMU;

CBOOOJTHO  pacrio3HaBaTh OCHOBHBIC€ BHJbI MHOTOTPaHHUKOB (IIpH3Ma, MUPaMUJA,
MPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJIacCH(PHUKAINY;

CBOOO/THO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB TIOCKOCTHIO;
BBINOJIHATh MMapaJUIeTIbHOE, HEHTPAILHOE W OpPTOTOHAIBHOE MPOSKTUpOBaHHE (QUTYp Ha
TUIOCKOCTD, BBITIOJHSTH N300pakeH sl (pUTYp Ha IIIOCKOCTH;

CTPOUTH CEUCHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METO/IaMHU, BHITIOTHATH (BBIHOCHBIC) MJIOCKHE
YEepPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BH]I CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IUIOMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPU3Ma, MUPAMHUIA), TEOMETPHUECKUX
TeJ ¢ MPUMEHEHUEM (GopMyIT;

CBOOOHO OIEPUPOBATH MOHATHUSMHU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTH
CUMMETPHH, IICHTP, OCh U INIOCKOCTh CAMMETPUU (QUTYPHI;

CBOOOJTHO OIEPHPOBATh MMOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpPJMHATAM B
MIPOCTPAHCTBE;

BBITIONHSATH JICUCTBUS HAJl BEKTOPAMU;

pemiath 3amaYd  Ha  JIOKA3aTeIbCTBO MATEMATHYECKHX OTHOIICHWH W HaXOXICHUC
TCOMETPUYUCCKUX BEIIMYHMH, TPUMEHSISI U3BECTHBIC METOJbI TPU PEIICHUH MATeMaTHYECKUX
3aJ]1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CII0)KHOCTH;

MPUMEHSITh TPOCTCHIINE MPOTPAMMHBIC CpPEJICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPY PEIICHUHN CTEPEOMETPHUSCKUX 3a71ad;

W3BJIEKaTh, MPeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX UTypax, MpeACTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

MPUMCHSITh IIOJIYYCHHBIC 3HAHWS HA MPAKTHKE: CPAaBHUBATh W aHAIM3HPOBATH pEabHBIC
CUTYaIlu, TPUMCHITh W3YYCHHBIC TOHSITHS B TPOIECCE TOMCKA PEIMICHUS MaTeMaTHYCCKH
chopMyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEalbHbIE CUTYallMUd Ha SI3bIKE T€OMETPUH,
HCCIIeIOBATh MOCTPOSHHBIE MOJIEIH C UCIIOIB30BAaHUEM T'€OMETPUUYECKUX MOHATHI U TEOpEM,
anmapara anreOppl, pemarh MPaKTHYECKHE 3aJadd, CBS3aHHBIE C  HAXOXKICHHEM
T€OMETPHUYCCKUX BEIIMYHUH;

UMETh TIpe/CTaBIeHUsI 00 OCHOBHBIX JTamax pPa3BUTHS TE€OMETPHH KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

CBO60)IHO ONneprupoBaTh MOHATUAMHU, CBA3AHHBIMU C III/IJ'II/IH}IpI/I‘-IeCKOI\/’I, KOHUYECKON |
cepruueckoil MOBEpXHOCTIMHU, OOBICHATH CIIOCOOBI ITOTYUEHUS;

OIEePUPOBATH MOHATHIMM, CBSI3aHHBIMH C TEJIaMU BPALICHUS: WINHAPOM, KOHYCOM, cepoit u
1apoM;

pacrno3HaBaTh Tela BpalleHus (LWIMHApP, KOHYC, cepa W map) U OOBIACHATH CIHOCOOBI
MOJTyYEeHHUS TeJl BPALCHHUS;

KJaccu(UIUpPOBaTh B3aMMHOE PACIIONOXKEHHE CHEPhI U TNIOCKOCTH;

BBIUUCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB U TEJ BpaIICHMs, 00bEMBI M IUIOIIAIU
MOBEPXHOCTE MHOTOIPAaHHUKOB W TE€J BpallleHUs, F€OMETPUUYECKUX TeJI C MPUMEHEHUEM
dopmy;

CBO6OI[HO ONCprupoBaTh MNOHATUAMH, CBA3AHHBIMH C KOMGI/IHaI_[I/ISIMI/I TCJI BpallCHUSA U
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIIMCAHHBIA B c(hepy M OMUCAHHBIN O0KoJIO cephl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPAICHMUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu OTI0OHBIX TEJI;



n300pakaTh M3y4daembie (UTYPHI, BBHIMOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS TEJl BPAIllCHUS;
W3BIICKaTh, HHTEPIPETUPOBATh W MPEoOpa30OBBIBaTh WH(POPMAIMIO O TMPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUrypax, NpeAcTaBICHHYIO Ha YePTEKaxX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH OINEPAIlH HA/l BEKTOPAMH;

3a]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOpMHAT;

pelaTs reoMeTpUYECKre 3aJaud Ha BBIYHMCICHHE YIJIOB MEXIY MPSMBIMH U IUIOCKOCTSAMH,
BBIUHCJICHHE PACCTOSHUA OT TOYKHU IO IUIOCKOCTH, B LI€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/Ia TP PEIICHUH;

CBOOOJHO OIEPUPOBATH TMOHATHUAMH, CBA3aHHBIMU C JBM)KEHHEM B TPOCTPAHCTBE, 3HATH
CBOCTBA IBUKECHMUIA;

BBITIOJHATh M300pa)KEHUS MHOTOTPAaHHUKOB M TEJl BPAIlEHUS MPHU MapallieIbHOM MEepeHoce,
LEHTPAIbHOM CUMMETPHUM, 3€pPKaJbHOM CUMMETPUH, IIPpU IIOBOPOTE BOKPYT IPSAMOH,
peoOpa3oBaHus MOI00HS;

CTPOUTH CEYEHHUS MHOTOTPAHHUKOB M TEJ BpAIEHUS: CEUCHHs LWIMHIApa (MapajielbHO U
MEPIEeHIUKYIAPHO OCH), CEYeHUs KOHyca (MmapauieNbHbIe OCHOBAHUIO U MPOXOSIIUE Yepes3
BEpILMHY), CEUECHHUS 11apa;

UCIOJIb30BaTh METOAbl IOCTPOEHHS] CEYEHUH: METOJA CJIEJOB, METOJ, BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPHKICHUS;

NPUMEHSATh  TeoMeTpudeckne  (GakThl Il PEIICHHS  CTePEOMETPUYECKHX  3a/ad,
MIpEIIoJIararoIMX HECKOJIBKO I1aroB PEeIIeHUs, €CJIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B SIBHOM U
HesIBHOU (opMme;

pemaTb 3aJjaud  Ha JIOKa3aTEeIbCTBO MAaTEMaTWYeCKMX OTHOIIEHWH W  HaxOXJeHHUe
TreOMETPHUECKUX BEIHUYMH;

MPUMEHSTh TPOTPAMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH
pELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATH TOJIyYCHHbIE 3HAHUS Ha IpaKTHKe: CPaBHUBATh, aHAIM3MPOBATh M OICHUBATH
peanbHBIE CHTyallid, TPUMEHSTh HW3YyYeHHBIC TOHSTHS, TEOPEMBI, CBOHCTBa B IpOIECcCe
MOKMCKA PEIlIeHUs] MaTeMaTH4eCKu CPOpPMYIUPOBAHHON MpoOIeMbl, MOAEINPOBATh peabHbIE
CUTyallUd Ha S3bIKE€ T'€OMETPHH, HCCIeN0BaTh IMOCTPOCHHBIE MOJEIH C MCIOJIb30BaHHEM
TeOMETPUUECKUX TMOHATHA M TEopeM, ammapara aareOpbl, peliaTh MPaKTUYeCKHe 3a/auH,
CBSI3aHHBIE C HAXOXKJICHHEM TeOMETPHUECKIX BEINYHH;

UMETh TMpe/CTaBiIeHUs 00 OCHOBHBIX JTallax pPa3BUTHS T€OMETPUM KaK COCTaBHOW YacTu
¢byHIamMeHTa pa3BUTHS TEXHOJIOTUH.
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»
IHHOACHUTEJIBHAA 3AIIUCKA

VYuebublii Kypc «BeposATHOCTH W CTaTUCTHKA» YIJIYyOJEHHOTO YpPOBHS  SIBIISETCS
MPOJOIDKEHHEM M PAa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriayOJE€HHOTO YPOBHS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMA. YueOHBIM Kypc TMpeaHa3HayeH A (QOpPMHUPOBAaHUS Y
o0yJaroIuxcs CTATUCTHMYECKOW KyJIbTYpPbl W TOHUMAHUS PpOJM TEOPHUM BEPOSTHOCTEH Kak
MaTeMaTHYeCKOr0 MHCTPYMEHTA Ul U3YYEHUS CIy4alHbIX COOBITH, BEJIMYMH U mpoueccoB. [Ipu
U3y4eHNH Kypca OO0OramialoTcsl MPEeACTaBICHUS OOydYaroIMXCs O METOJaX HCCIIEAOBAHUS
M3MEHYHMBOTO MUPA, Pa3BUBACTCS MIOHMMAHNE 3HAYMMOCTH M OOIIHOCTH MaTEMAaTUYECKUX METOJIOB
IIO3HAHUS KaK HEOThEMJIEMOM 4aCTH COBPEMEHHOTI'O €CTECTBEHHO-HAy4YHOT'O MUPOBO33PEHHUS.

Conepxanue y4yeOHOro Kypca HalpaBJIEHO Ha 3aKpelyieHWe 3HaHWM, IMOJIyYeHHBIX IpU
U3Yy4EHUM Kypca Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs, U HA Pa3BUTHE IPEIACTABICHUN O
CIIy4alHbIX BEJIMUYMHAX U B3aUMOCBS3SX MEXKIYy HUMHU Ha BaXKHBIX MPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKPYKaloIero mupa. B pesynprare y o0ydarommxcst JOJKHO c(HOPMHUPOBATHCS
IpeJCTaBIeHUEe O Haubosee YNOTPEOUTENbHBIX M  OOIIMX MaTreMaTHMYeCKHMX  MOJENsX,
UCIOJIb3YEMBIX JUIsSl OIIMCAHUS AHTPOIIOMETPUYECKUX U JIeMOTrpapuecKuX BEIMYUH, TOTPELIHOCTEN
B Pa3JIMYHBIE POJAA U3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOM padOThl TEXHUYECKUX YCTPOMCTB,
XapaKTepUCTHK MACCOBBIX SIBJIEHUN U MPOIECCOB B 001IecTBE. YUeOHBIN Kypc siBisieTcsa 0a30il i
OCBOCHHS BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB, HEOOXOMUMBIX CIELHATNCTaM HE TOJIBKO
WHXEHEPHBIX CIEHUAIbHOCTEN, HO TAaKXE COLUAIbHBIX M IICUXOJOTMYECKHX, IOCKOJIBKY
COBpEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAUUTEIbHOW MeEpe HCHOJB3YIOT amnmapar aHaiusa
00JbIIMX NaHHBIX. LleHTpalibHyI0 YacTh y4eOHOro Kypca 3aHHMaeT OO0CYXKIAEHHE 3aKOHA OOJBIINX
qucen — (pyHIaMeHTaIbHOTr0 3aKOHA IPUPObI, UMEIOIIEro MaTeMaTHYECKy10 (hopManu3aluio.

B cooTBeTcTBUM ¢ yKa3aHHBIMM LENISIMH B CTPYKType yueOHOro kypca «BeposTHOCTh U
CTaTUCTHUKa» Ha YINIYOJIEHHOM YypOBHE BBIJCJIEHbl OCHOBHBIE COJEp)KATEIbHbIE JIMHUU:
«Cny4aiiHble cOOBITHS M BEpOSITHOCTU» U «CilydaifHble BEIMYMHBI U 3aKOH OOJIBIIUX YUCEI».

IToMHMO OCHOBHBIX JIMHHMI B y4eOHBIH KypC BKIIOUYEHBI JJIEMEHTHI TEOPUU IpadoB U TeOpUHU
MHOYECTB, HEOOXOJUMBIE JJIsl TMOJHOIIEHHOTO OCBOEHHs MaTepuana JaHHOTO y4eOHOro Kypca U
CME)KHBIX MaTeMaTHUYECKUX y4EOHBIX KYpPCOB.

Copepxanne nuHuUU «CiydaiiHble COOBITUS U BEPOSITHOCTH» CIY>KUT OCHOBOM st
(dbopMHUpOBaHUS MPEACTABICHUNA O paclpeAeseHUH BEPOATHOCTEH MeX1y 3HAUYEHUSIMH CIy4alHBbIX
BEIMYMH. BakHyI0 4acTh B 9TOW COAEPIKATENBHON JTUHUM 3aHUMAET U3y4EHHE T€OMETPUUYECKOTO U
OMHOMUAIBHOTO pacnpeeieHui ¥ 3HaKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOTaMU — [TOKa3aTeIbHbIM
1 HOPMAJIbHBIM paclpeieIeHUSIMH.

Tembl, CBS3aHHBIE C HENPEPHIBHBIMHM CIyYallHBIMM BEJIWYMHAMM M PACHPEICIICHUSMH,
aKIECHTUPYIOT BHHMAaHUE OOYYalOUIMXCS HAa OMMCAHUM W M3YyYCHHU CIyYallHBIX SIBICHHUH C
MIOMOILBIO HEeNpepbIBHBIX (QyHKIUI. OCHOBHOE BHHUMaHHE YHAEISIETCS IOKa3aTeIbHOMY U
HOPMaJIbHOMY PaCIpPEIEICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMUTEIBHOE M3YYEHUE CBSI3U MEXKIY
CIIy4ailHBIMHM BEIMYMHAMHU U OMUCAHUE 3TOU CBS3H C MOMOIIBIO KO (UIIEHTA KOPPEISALUN U €ro
BBIOOPOYHOIO aHAJIOTa. DTHU AIIEMEHTHI COACPIKAHUS PA3BUBAIOT TEMY «JlMarpaMMsbl pacCenBaHU,



M3YYCHHYIO Ha YPOBHE OCHOBHOTO 001ero 00pa3oBaHus, 1 BO MHOTOM OMUPAIOTCS HA CBEICHUS U3
KYpCOB aJreOpsl ¥ T€OMETPHH.

Emé onuH 3JIeMEHT coJiep)KaHus, KOTOPBIM MpejyiaracTcs Ha 03HAKOMHUTEIBHOM YPOBHE —
MOCJICZIOBATEIBHOCTh CIIYYalHBIX HE3aBUCHMBIX COOBITHH, HACTYMAMOIIMX B CAWHHIYY BPEMCHH.
O3HakOMJICHHE C pAacClpeleiICHHEM BEPOSTHOCTEH KOJIMYECTBA TaKUX COOBITHI  HOCHUT
Pa3BUBAIOIINN XapaKTep U SIBISCTCS aKTyaJbHBIM Ui OyAyIIUX aOUTYpUEHTOB, MOCTYMAIONINX Ha
y4eOHBIC CIICIUATBHOCTH, CBSI3aHHBIC C OOIIECTBEHHBIMH HayKaMH, IICHXOJIOTHEH U YIIPABIICHUEM.

Ha wu3yuyenue ydeOHOro kypca «BeposSTHOCTh M CTATHUCTHKA» Ha YIIyOJCHHOM YpOBHE
oTBoauTcs 68 wacoB: B 10 kmacce — 34 yaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1 gac B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

I'pad, cBs3HBIE rpad, myTa B rpade: mukiasl u nenud. CreneHb (BaJCHTHOCTh) BEPIIUHBI.
I'padbr Ha 1ockocTH. [lepeBbs.

CrnyyaiiHple SKCIIEPUMEHTHI (OMBITBI) U CIOy4yalHBIE COOBITHA. DIIEMEHTapHBIE COOBITHS
(ucxonpl). BeposTHOCTH ciy4ailHOTO cOOBITHS. BIHM30CTh YacTOTBI W BEPOATHOCTH COOBITHH.
CryyaiiHbl€ OIBITBHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omneparuu Hag COOBITUSIMU: TIEpeceueHHe, OOBEIUHEHUE, MPOTUBOIOJIIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyra c0KeHUs BEPOATHOCTEH.

VYcioBHas BEPOATHOCTb. YMHOXKEHHUE BEpPOSATHOCTEW. JlepeBO CilydyallHOrO »KCIEPUMEHTA.
®opmya nmoaHOM BeposaTHocTH. Popmyina baiieca. HezaBucumebie coObITHS.

bunapHbIli ciyyaliHbI ONBIT (MCHBITaHHE), ycnex U Heydada. He3aBuUcHMBIE HCIBITaHUS.
Cepus He3aBHCHUMBIX HCIBITaHUN a0 mnepBoro ycmexa. IlepecranoBku u ¢akropuan. Yucno
coueranuil. Tpeyronapauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHMBIX uchbITaHuld  bepHymnin. CrnydaiiHblii  BbBIOOD W3  KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BennuuHa. PacnpeneneHue BeposiTHocTed. Jlnarpamma — pacnpeleneHMs.
Onepanuu  Haja Cily4yallHBIMM  BeIMYMHaMHU. buHapHas cinydvaiiHas BenuuuHa. [Ipumepst
pacrpeiesieHrid, B TOM YHCIIe TEOMETPUYECKOe U OMHOMHAIIBHOE.

11 KJIACC

CoBMecCTHOE pacmpelelieHHe JBYX Ciy4aliHbIX BenuuuH. He3aBucumble ciydaiiHble
BEJINYMHBI.

Matemaruueckoe  OXHUJAHUE ClIy4daiHOM  BenuuuHbl  (pacnpezaeneHusi). [Ipumepst
MIPUMEHEHUS] MaTEMaTHYeCKOTro OXUAAaHUs (CTpaxoBaHUeE, JioTepes). MaTemMaTHuecKkoe OXHIaHue
OWHApHON CcIydyalHOW BeNMMYUHBL. MaTeMaTHYecKoe OXKHUIAHUE CYMMBbI CIyYalHBIX BEITHYHH.
MaremMaTHuecKoe 0’KUIaHNuEe T€OMETPUYECKOT0 M ONHOMHUAIIBHOTO PAaCIpeeICHHH.

Jlucniepcust U CTaHIAPTHOE OTKIIOHEHWE CIydyallHOW BeJMYUHBI (pactipeaenenus). Jucnepcus
OMHApHOW CITydyallHOW BEIMYMHBI. MaTeMaTHYeCKOE OKUIaHNUE MMPOU3BEICHUS U AUCTIEPCHUSI CYyMMBI
HE3aBUCHMBIX CIIy4ailHBIX BeIMYWH. Jlucmepcuss M CTaHAApPTHOE OTKIOHEHHWE OMHOMHAIILHOTO
pacnpenenenus. Jlucnepcust U CTaHAAPTHOE OTKIOHEHUE T€OMETPUUECKOI0 PACTIPEAEICHUS.

HepasenctBo UeOniméBa. Teopema Yebrpimeéa. Teopema beprymmn. 3akoH OOIBIIMX YUCE.
Bri6opounsiii MeTon uccienoBanuii. Beibopounsie xapaktepucTuku. OleHUBaHUE BEPOSTHOCTH



COOBITHSI 1O BBIOOPOYHBIM HaHHBIM. [IpoBepka MPOCTEUIIMX THUHOTE3 C MOMOIIBIO HM3YYEHHBIX
pacrpeeneHuil.

HenpepeiBable ciydaiinble BeauuuHbL. [IpuMepsl. @DyHKIMsS IUIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA. 3ajaud, NPHUBOJIALIME K
[I0OKA3aTeIbHOMY pACIpeAeiIeHUI0. 3ajayd, NPUBOIAIINE K HOPMAaJIbHOMY paclpeieseHUIo.
@OyHKIUSA IJIOTHOCTH BEPOATHOCTH TIOKA3aTENBHOTO pacrpeneieHus, (QyHKIUS IUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpeneneHuss. OyHKIMSA IIOTHOCTM U CBOWCTBA HOPMAJIBHOTO
pacnpezeieHusl.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amayd, NPUBOIAIINE K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciydailHelx BenuuuH. Kosdduuuent nuHeilHON — Koppensuuu.
CoBMmecTHbIE HAOMIOJEHUS JIBYX BelU4MH. BbliOOpouHblll KO3(¢unueHt koppensuuu. Pazauuue
MEXIy JIMHEWHOW CBSA3bI0 M IIPUYMHHO-CIEICTBEHHOW CBA3BIO. JIMHEHHas perpeccus, MeETOJ
HaVMEHBIINX KBaJIPaTOB.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«BEPOSITHOCTHh U CTATHCTHUKA» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOr0 BOCIIUTAHMSA:

chOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMK  OOy4yalolmerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro O0OIecTBa, MPEJCTaBIEHUE O MaTEeMaTHMYECKHUX OCHOBAxX
(YHKIIMOHUPOBAHMS PA3NMYHBIX CTPYKTYp, SIBICHMH, MpoOLENyp TpakJaHCKOro 0OIecTBa
(BBIOOpBI, OMpPOCHI U JIPYroe), yMEHHE B3aMMOJECHCTBOBATh C COIUAIBHBIMH WHCTHUTYTaMH B
COOTBETCTBHUH C UX (PYHKIHSIMH U Ha3HAYCHHEM;

2) IaTPHMOTHYECKOT0 BOCIINTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKON TIpa)KAAHCKOW HMJIEHTUYHOCTH, YBAXKEHHUS K IMPOLUIOMY U
HACTOAILLEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHME K JOCTHIKEHUSM POCCHMCKHX
MaTE€MaTUKOB U POCCUUCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTIOCTHKEHUH B JPYTHX
HayKax, TEXHOJIOTUSIX, cpepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEH pOCCUIICKOro Hapoja, cOPMUPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHUS, 3TUYECKOTO NMOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN HAYyKU
U JAESTEIBbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE YCTOWYMBOTO OyIYIIErO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHMUECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, pPEIICHUH, pacCyXIEeHWUH, BOCHPHUHUMYUBOCTH K MATEMATHUYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCHUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHUYECKHE 3HAHUS B MHTEpecax 3/710pOBOTO U
6e3omacHoro obpasza KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0POBBIO (3J0POBOE MUTAHUE,
cOanmaHCHPOBAHHBIN PEXHUM 3aHSATHI U OTJbIXA, peryisipHas (Gpu3udeckas akTUBHOCTD), (PU3HUECKOe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03OPOBUTEIBHOMN ACSITENBHOCTHIO;



6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEPEC K Pa3IMYHBIM cdepam
npodeccuoHaNbHOM eATeIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKOW M €€ MPUIOKEHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiel npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KHU3HEHHBIC
IJTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
IMPOTSAKCHUU Bcel JKU3HH, TOTOBHOCTH K AKTUBHOMY YYACTUIO B PCHICHUHU IPAKTUUCCKHUX 3alaad
MaTeMaTHUYeCKON HalpaBJICHHOCTH;

7) 3K0OJI0ru4ecKOro BOCIMTAHMS:

C(bOpMI/IpOBaHHOCTB SKOJIOTHYECKON KYJbTYPBHI, IIOHUMAaHHUEC BIIMSHUA COUAJIbHO-
SKOHOMHYECKUX TIPOIECCOB HA COCTOSIHHE TIPUPOJHOM ¥ COLMAIBHOW CpEIbl, OCO3HaHUE
rJ100aTBFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHUYeCKHUX
3HAHUU JJIS pelIeHUsl 3a7a4 B 00JIaCTH OKPYKAIOIIeH Cpe/ibl, MIIaHUPOBAHUE MOCTYNKOB U OLEHKU
MX BO3MOXHBIX MOCJICICTBUI JJIs1 OKPYKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOH MPaKTUKU, TOHUMaHHEe MAaTeMaTUYECKON HayKu Kak cepbl YeIOBEUECKOM
ACATCIIbHOCTH, 5TAaIlOB eé Pa3BUTHA U 3HAYUMOCTU IAJId pa3BUTUSA HUBUIIU3AlUU, OBJIAJCHHUEC A3BIKOM
MaTeMaTUKH M MaTeMaTHYEeCKOU Ky.]'[BTypOfI KaKk CpCIACTBOM IIO3HAHUA MHpPA, T'OTOBHOCTH
OCYILIECTBISTh MPOEKTHYIO M UCCIIEI0BATENbCKYIO NEATEIbHOCTh HHAUBUIYaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKA MaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUSAMH, POPMYJINPOBAThH ONPEEICHUs TOHATUH, YCTaHABINBATh
CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAIMK, OCHOBAHUS Jii 00O0OLIEHUS M CPaBHEHMs, KpUTEPUHU
MIPOBOJIMMOTO aHAJN3a,;

BOCIIPUHUMATh, (OPMYJIHPOBATh M TPEOOPA3OBBIBATH CYKACHUS: YTBEPIAUTEIBHBIE U
OTpHILIaTENIbHBIE, €TUHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJIAITh MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEeuUus: B (PakTax,
TAHHBIX, HAOIOICHUSX U YTBEPKACHUSX, TIPeIaraTh KPUTSPUH ISl BBISIBJICHUST 3aKOHOMEPHOCTEH
Y IPOTUBOPEYMIL;

JienaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIbCTBA MAaTEMATUIECKUX YTBEPXKACHUH (TIPSIMBIE W OT
MPOTHBHOTO), BBICTPAWBaTh ApPTyYMEHTAIMIO, MPHUBOAWTH TPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI,

BBIOMpATh croco0 penieHus yueOHOH 3aia4yn (CpaBHHUBATh HECKOJIBKO BAPHAHTOB pEIICHUS,
BbIOMpPATh HauboJIee MOIXOASIINI ¢ YIETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

HCIOJIb30BaTh BOMPOCH KaK HCCIIEAOBATENLCKUN MHCTPYMEHT IMO3HAHMA, (POpPMYyIUpOBATH
BONpPOCHI, (UKCUPYIOIIKE TNPOTUBOpPEUHE, MpOoOJieMy, YCTaHABIMBATb HCKOMOE W JIaHHOE,
(bopMHpOBATh TMIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE;



IIPOBOJAUTH  CAMOCTOATEIBHO  CILUIAHUPOBAHHBIM  JKCIIEPUMEHT,  MCCIENOBAHUE  IIO
YCTAQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObeKTa, SBJICHUS, MpPOIEecca, BBISIBICHUIO
3aBUCUMOCTEH MEX 1y 00BEKTaMH, SIBIEHUSMH, IPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS U BBIBOJABI IO Pe3yibTaTaM IpPOBEAEHHOIO
HaAOJIOACHNUS, UCCIIEAOBAHMS, OICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U
000011IeHMIT;

IIPOrHO3MPOBATh BO3MOKHOE PA3BUTHE IPOLIECCA, a TAKIKE BBIABUIATH IIPEATIONOKEHHS O €T0
Pa3BUTHHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeULNUTH UHQOPMALUK, JAHHBIX, HEOOXOJUMBIX NIl OTBETA Ha BOIPOC U JJIS
pellIeHns 3a1a4y;

BbIOMpaTh  MH(pOpPMALMIO M3  UCTOYHHUKOB  pa3jIM4yHBIX  THUIIOB,  AaHAJIU3UPOBATb,
CHCTEMATH3HpPOBATh W  HWHTEPHPETHPOBATH HWHPOPMALMIO PA3IMYHBIX BUIAOB U  (opM
IIpE/ICTaBICHMUS;

CTPYKTYpUPOBaTh MH(POPMALUIO, IPEACTABIATh €€ B Pa3IMYHbIX (hopMax, WIITHOCTPUPOBATDH
rpagu4ecKu;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENILHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU U UEISIMH
OOIIeHHsI, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaxX, JaBaThb ITIOACHCHUS 110 XO}Iy peHIeHI/ISI 3a1a4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘-IGHHBIfI pe3yanaT;

B XO/€ OOCYXICHHS 3aJ[aBaTh BOIPOCHI 1O CYIIECTBY OOCYXTaeMON TEMbI, TPOOJIEMBI,
pemaeMoil 3aauM, BBICKA3bIBATh HJIEH, HAIEJIEHHbIE Ha TIOUCK pEILIEHHS, COIMOCTABIATH CBOU
CYXACHHSI C CYKICHHUSMHU JIPYTUX YYaCTHUKOB AHanora, oOHapyXUBaTh pa3iu4he U CXOJACTBO
MO3ULMH, B KOPPEKTHOU hopMe (HOpMyIIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

HpCHCTaBJ'IflTB p€3y1'II>TaTI)I peHIeHI/ISI 3a1a4u, BKCHCpI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITENTLHO BBIOUPATH (POpMAT BBICTYIUICHUS C YUETOM 3aJa4 MPEe3eHTAIMH U 0COOEHHOCTEN
ayTUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranuszauus:

COCTABIIATh IUIAH, AJITOPUTM pEIIeHHUs 3a7ayd, BBIOMpATh CIIOCOO pEUIeHUs € Y4ETOM
UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTh W KOPPEKTUPOBATH
BapHaHThI peUICHHH ¢ yu€TOM HOBOM HH(DOpMaLIHHL.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3ylIbTAaTOB, BIAJETh CIOCO0AMH CAMOMIPOBEPKU, CAMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelICHUs] MaTeMaTHYEeCKON 3a1a4H;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PEUICHWH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBCTB, NAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJAHOCTEH;



OLIEHUBATh COOTBETCTBHE pPE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHKEHUS
WIA HEJIOCTWKEHHS PE3YyIbTaTOB  JESATEIBHOCTH, HAXOAWTh OMIMOKY, JaBaTh OIECHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMaTh W WCIMOJIBb30BAaTh MPEUMYIIECTBA KOMAHJHON M WHAMBUIYAIBHOW palbOTHI MpH
pemieHHMH y4eOHBIX 3agad, MNPUHUMATh LEIb COBMECTHOM JI€ATEIbHOCTH, IUIAHUPOBATh
OpPraHM3alUI0 COBMECTHOH pabOThI, paclpenensTb BHUABI paboT, JOTroBapHBaThCA, OOCYKIATh
IPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI M KOOPJMHUPOBATH CBOU JICHCTBUSA C IPYTUMHU
YJIeHaMH KOMaHJbI, OLIEHHBAaTh KAa4yeCTBO CBOETrO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aUMO/ICHCTBUSL.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAy4YUTCS:

CBOOOJHO ONEpHPOBATh MOHATUSMH: Tpad, riockuii rpad, cBs3HbBIA rpad, myTs B Trpade,
LieNb, LUK, JEPEBO, CTENIEHDb BEPILUHBIL, JIEPEBO CIy4allHOTO dKCIIEPUMEHTA,

CBOOOJHO OIIEpUPOBATh MOHATHAMMU: CIy4alHbIM 3KCIIEPUMEHT (OIBIT), cilyyaiiHoe coObITHE,
JJIEMEHTapHOE CcllydyailHOe COOBbITHE (JIEMEHTAapHbIM MCXO0J) CIy4allHOTO OIBITa, HAaXOAWUTh
BEPOSTHOCTH COOBITHI B ONBITaX C pABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuTh U (OPMYIHPOBATh COOBITHA: TepecedeHne, OObEIUHEHHE TaHHBIX COOBITHH,
COOBITHE, MPOTHUBOMNOJIOKHOE JaHHOMY, MWCIOJb30BaTh JHarpaMMmbl Oiyiepa, KOOPIUHATHYIO
NpsMYI0 JUISL  pelIeHus 3a7ad, I0Jb30BaThCs (OPMYJION CIIOKEHHS BEpOSITHOCTEH s
BEPOSTHOCTEN IBYX U TPEX CIy4ailHbIX COOBITUIL;

OIIEpUPOBATh MOHATUSAMU: YCIIOBHAs! BEPOSITHOCTh, YMHOKXEHHE BEPOATHOCTEHN, HE3aBUCUMBIE
COOBITHS, JIEPEBO CIYy4alHOTO SKCIEPHUMEHTa, HAXOAUTh BEPOSTHOCTH COOBITUH C MOMOIIBIO
IpaBWJIa YMHOKEHUS, JepeBa CIy4yallHOro OIbITa, MCIOIb30BaTh (OPMYIy HOJHOM BEPOSTHOCTH,
dbopmyny Baiieca mpu pereHun 3amad, ONpenessTh HE3aBUCUMOCTh COOBITHH Mo (opMylie U 1o
OpraHM3alK CIy4ailHOrO SKCIIEPUMEHTA;

NPUMEHSATh M3y4eHHbIE KOMOHMHATOpHBIE (OPMYJIBl Ui MEPEeYUCICHHUS SJEMEHTOB
MHO>KECTB, 3JIEMEHTapHBIX COOBITHH CIy4YailHOrO OMbITa, pEIIeHUs 3a/1a4 110 TEOPUH BEPOSITHOCTEN;

cBOOOJHO ONEpUpOBaTh MOHATUSIMM: OMHAPHBIM CIydallHBIM ONBIT (UCIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMbIE UCTBITAHUSA, CEPUs HCITIBITAHUHN, HAXOIUTh BEPOSITHOCTU COOBITHIA: B CEpUU
UCIBITAHUN [0 TNEpPBOro Yycliexa, B CEPUU HCIBITAHUA bepHyIu, B OMNbBITE, CBA3aHHOM CO
CITy4aifHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

cBOOOJHO ONEpPUPOBATh MOHATHUAMHU: CIy4ailHas BelMYMHA, paclpeiesieHue BepOsSTHOCTEH,
JauarpamMma pacnpeseneHus, OuHapHas ciydaiiHas BeJIMYMHA, T'€OMETpPHUYEcKoe, OMHOMHAIbHOE
pacnpezeseHue.

K xonity 11 kiaacca o0ydaromuiicss HAy4YnuTCS:

OIIEpUPOBATh IOHATHAMH: COBMECTHOE paclpeiciieHue JABYX CIYy4alHBIX BEIINYMH,
UCIOJIb30BATh TAOJHUILy COBMECTHOTO PACHpPEICNCHHs ABYX CIydailHBIX BEIIMYMH JJIsl BBIICICHUS
pacnpeeneHus KaKa0i BEIMUNHBI, ONPEE/ICHUs] HE3aBUCUMOCTH CIy4aiiHbIX BEJINYMH;



CBOOOZIHO OIEpPUpPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OXUAAHUS CIIy4alHON BEJIMYMHBI
(pacnpeneneHusi), NPUMEHATb CBONCTBA MaTEMaTHUYECKOIO OXHJAAHWA INpU pELIeHHH 3ajad,
BBIUUCIIATh MATEMaTUYECKOE OXKHUIaHuEe OMHOMHUAIILHOIO U T€OMETPUYECKOT0 paclpeieeHuH;

CBOOOJHO OIIEpUPOBaTh IMOHATHUAMHU: JUCIEPCHs], CTaHAAPTHOE OTKJIOHEHHE CIy4alHOM
BEJIMYMHBI, MPUMEHATh CBOICTBA JAMCIEPCUM CIIy4allHOM BeNIMUYMHBI (paclpeaeneHus) Ipu
peuieHun 3aja4, BBIYUCIATH JUCHEPCUI0 W CTaHAAPTHOE OTKJIOHEHHE TI'E€OMETPHUYECKOro |
OMHOMMAJIBHOT'O paclpeieleHui;

BBIUUCIIATh  BBIOOPOYHBIE  XapaKTEPUCTUKU 10 JAHHOM BBIOOPKE U  OLIEHUBATh
XapaKTepUCTUKU T'€HEPAJIbHOM COBOKYIIHOCTH JAHHBIX II0 BBIOOPOYHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOSTHOCTH COOBITHM ¥ TPOBEPATh NPOCTECUIINE CTATHCTUYECKHE THIIOTE3HI,
MOJIb3YSCh U3YYECHHBIMU PACIIPEICICHUSAMU.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue

Ne (uudposbie)
pa3aesioB U TeEM KonTpoabubie IIpakTuueckue
oOpa3oBaTe/ibHbIE

n/n Bcero
pecypchl

NPOrpamMmbl padoThI paboTbI

DJeMeHTBl TEOpUHn
rpa¢os

Crny4aiinbie

OTIBITHI, CITy4aliHbIC

2 COOBITHS U 3
BEPOSTHOCTH

COOBITHI

Onepanuu Ha
MHOKECTBAMH U
COOBITHSIMH.
CrnoxeHue u
YMHOXXEHUE
BEPOSITHOCTEM.
YcaoBHas
BEPOSTHOCTb.
HezaBucumeie
COOBITHS

DJIEMEHTHI
KOMOWHATOPHUKHU

Cepuu
OCJIEN0BATEIILHBIX
HUCIILITAaHUH.

HUcnprranns




bepnymim.
City4aifHbIii BBIOOD
13 KOHEYHOU
COBOKYITHOCTHU

Crny4aiinbie
6 BEJINYUHBI U

pacnpezeneHus

14 1

OBIIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

11 KUIACC

34 2

HaumenoBanue
pa3aesioB U TeM
MPOrpamMMbl

Ne
n/n

KoaunuecTBo yacoB

KonTpoabHble

Bcero
padoThI

IIpakT4yeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

3aKkoH 0ONbINKUX
qucen

OJIEMEHTHI
2 MaTeEMaTHYECKON
CTATUCTUKU

HenpepsiBHbie
CIly4alHbIE
BEJIMYHHBI

3 (pactipenencHus),
ITOKa3aTEeJIbHOE U
HOPMAaJIbHOE
pacrpeneneHus

Pacnipenenenune
Ilyaccona

CBsi3b MEXIY
5 CIIy4aliHBIMH
BEJIMYMHAMU

O06001IeHNe 1

6 cUCTEMAaTH3aUI
3HAHUN

11 1

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 1







