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Pabouas mporpamma o yuednomy npeamery «sMATEMATHUKA» Ha ypoBeHB CpeHETO 00IIero

o0pa3oBaHMs COCTaBJ€HAa C Yy4eToM paboued mporpaMMmbl BocTHUTaHHUS. BocmnuratenbHbBIN

MOTEHIMAJ JJAHHOTO Y4eOHOro IpeaMeTa 0OeCIeYrBAET peaIn3aluio OJaronpusITHBIX yCIOBUH

JUIS Pa3BUTHS COLIMAIBHO 3HAYMMbBIX OTHOIICHUN OOYYarOIIMXCS U MPEXJE BCEro IIEHHOCTHBIX

OPUEHTHPOB (LIEJEBBIX NpUOpUTETOB). llesneBble OpHEHTHPBI PE3YIbTATOB BOCIUTAHMS Ha

YPOBHE CpeAHero oo1iero oopa3zoBaHus:

I'pa:knanckoe Bocnutanue:

e OCO3HAHHO  BBIP@XKAIOIIMA  CBOK  POCCUHCKYIH  TPaXKIAHCKYIHO  IPUHAJJICKHOCTh
(MIEHTUYHOCTH) B TOJHMKYJIHTYPHOM, MHOTOHAI[MOHAIFHOM W MHOTOKOH(ECCHOHATbHOM
poccuiickoM 00IIecTBE, B MUPOBOM COOOIIIECTBE;

e CO3HAIOUIMI CBOE E€QUHCTBO C HapoJoM PoccuM Kak HCTOUYHHMKOM BIIACTH M CYOBEKTOM
THICAYEIIETHEH  pOCCHUMCKOW  TOCYJapCTBEHHOCTH, ¢  POCCHIICKMM  rocyaapcTBOM,
OTBETCTBEHHOCTb 3a €r0 pPa3BUTHE B HACTOALIEM W OyAyIleM Ha OCHOBE HCTOPHYECKOTO
npocBelieHust, c¢hOpPMUPOBAHHOTO POCCUIICKOTO HALIMOHAIIBHOTO UCTOPHYECKOTO CO3HAHMS,

e IPOSABISAIONIIMN TOTOBHOCTh K 3amuTe POoAMHBI, CIIOCOOHBIH apryMEHTHPOBAHHO OTCTauBaTh
CYBEpPEHUTET M JTOCTOMHCTBO Hapona Poccum um Poccuiickoro rocynapcrBa, COXpaHATb U
3aluIaTh UCTOPUYECKYIO MPaBAY;

e OpPUEHTUPOBAHHBIM Ha AKTHUBHOE TPAXKJIAHCKOE y4YaCTHUE€ Ha OCHOBE YBAKEHUS 3aKOHA M
IPaBOMOPSIZIKA, TIPAB ¥ CBOOO/I COTpakK/IaH;

e OCO3HAHHO U JIEATEIHHO BBHIPAKAIOLIUI HEMPUITHE JTI000H AUCKPUMHUHALIMYU 110 COLMAIBHBIM,
HallMOHAJbHBIM, PACOBBIM, PEIUTHMO3HBIM  IPU3HAKaM, MPOSBICHUNA  JKCTPEMHU3MA,
TEeppOpU3Ma, KOPPYNLHUH, aHTUTOCYAAPCTBEHHOM 1€ TEIbHOCTH;

e 00JaIalOIIMI OMBITOM TPAXKIAHCKON COIMAIBHO 3HAYUMOM ACSATENBHOCTU (B YUYEHUYECKOM
CaMOYIIPaBJIEHUH, BOJOHTEPCKOM JBUYKEHUHU, HKOJIOTMYECKUX, BOCHHO- NATPUOTUYECKHX M
Ipyrue oObeAMHEHMSIX, aKIUAX, IPOrPaMMax ).

IIaTpuoTnyeckoe BocnuTanue:

e  BBIPAXKAIOUIMI CBOI0 HAllMOHAIbHYIO, 3THUYECKYIO NPHUHAJJIEKHOCTb, IPUBEPKEHHOCTh K
POZHOM KyJbTYpE, II000Bb K CBOEMY Hapoay;

e CO3HAKOUMK NPHUYACTHOCTH K MHOTOHAalMOHAIBHOMY Hapoxay Poccuiickoir ®Penepannu,
poccuiickomy OTe€UYeCTBY, POCCUICKYIO KYJIBTYPHYK0 HAECHTUYHOCTB;

e MPOSABISAIONIMN JEATENIbHOE IEHHOCTHOE OTHOIIEHHWE K HCTOPHUYECKOMY M KYJIbTYpPHOMY
HacJeIMI CBOEro W Jpyrux HapoaoB Poccum, TpagumusM, Opa3gHUKAM, MTaMITHUKAM
HapoJ10B, IPOKMUBAOIINX B pOAHOHU cTpaHe — Poccny;

e TMPOSABISAIONIMK  yBaXEHHE K COOTEUECTBEHHHUKAM, IMPOXKUBAIOIIUM 33  pyOexoM,
MO/JICPKUBAIOIINN UX IIPaBa, 3alIUTy UX MHTEPECOB B COXPAHEHUH POCCUUCKON KYyIbTYpPHOMN
UIEHTUYHOCTH.

J/lyXOBHO-HPaBCTBEHHOE BOCIIMTAHUeE:

e TMPOSIBISIONIMM TMPUBEPKEHHOCTh TPAJULIUOHHBIM JYXOBHO-HPAaBCTBEHHBIM LIEHHOCTSIM,
KylIbType HapogoB Poccum ¢ y4eToM  MHPOBO33PEHUYECKOTO,  HAlMOHAJIBHOTO,
KOH(ECCHOHATIBHOTO CAMOOIIPE/IeNICHHS;

e JICUCTBYIOIIMH W OICHUBAIOIIMN CBOE MOBEJCHHE M TOCTYIKH, IMOBEICHUE M MOCTYIKH
JIPYrux JIOAEH C MO3UIUN TPaJAUIIMOHHBIX POCCUUCKUX TYXOBHO- HPABCTBEHHBIX LIEHHOCTEH
U HOPM C OCO3HAaHMEM TIOCJEICTBUN TOCTYIKOB, JAEATEIbHO BBIPAXKAIOMIUNA HENpPUATHE
AQHTUTYMAHHBIX U aCOLIMAJIbHBIX MOCTYIKOB, MOBEJAEHUS, TPOTUBOPEUAILIUX ITUM LIEHHOCTSIM;

e TMPOABISAIONIMN yBa)K€HHWE K JKM3HM M JIOCTOMHCTBY KaXKJIOr0 YeJoBeKa, cBoOoje
MHUPOBO33PEHYECKOT0 BbIOOpa ¥  CAMOOIPENENeHUs, K TMPEICTaBUTEISIM Pa3IHYHBIX
STHUYECKUX TpyMHH, peauruid HaponoB Poccum, uX HalMOHAIBHOMY JIOCTOMHCTBY U
PENUTHO3HBIM YYBCTBAM C YYE€TOM COOJIIO/ICHUS KOHCTUTYLMOHHBIX TPaB U CBOOOJ BCEX
rpaxkJiaH;

e TOHUMAIOIIUN U JIEATENBHO BBHIPAXKAIOUINI [IEHHOCTh MEKHAIIMOHAIBHOT0, MEXPEIUTHO3ZHOTO
coryiacusi Jroed, HapoZoB B Poccuu, CriocOOHBIM BECTH JUANOT C JIFOJBMH Pa3HbIX
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HallMOHAJIBHOCTEM, OTHOIICHHWS K PEIUrMM M PEIMTMO3HOM IPUHAJUIEKHOCTH, HAXOJUTh
o0urye eIy U COTPYAHUYATh IS UX JOCTUKECHHUS;

e OpPHUEHTUPOBAHHBI Ha CO3JaHUE YCTOMYMBOW CEMbM HA OCHOBE POCCHUUMCKHUX TPAJIUIIMOHHBIX
CEMEHMHBIX LIEHHOCTEH, MOHMMaHMs Opaka KaK CO3a MYXKUYMHBI U JKEHIIMHBI JUIsI CO3AaHUS
CEeMbU, POXKJICHHUS W BOCIHTAHHUS B CEMbE JICTCH, HENMPUSATHS HACUIIUSA B CEMbE, yX0/a OT
POIUTENBCKON OTBETCTBEHHOCTH;

e oOnamaromuii  cHOPMHUPOBAHHBIMU NPEJACTABICHUSAMU O IIEHHOCTH U 3HAYCHUHU B
OTEUYECTBEHHOM M MHUPOBOM KYJIbType A3BIKOB U JUTEparypsl HapoaoB Poccun,
JIEMOHCTPHUPYIOIIMI YCTOMYMBBIM MHTEPEC K UTEHUIO KaK CPEACTBY IMO3HAHMS OT€YECTBEHHOM
Y MUPOBOM TyXOBHOM KYJIBTYPHI.

JcTeTHYecKoe BOCIIMTaHue:

e  BBIpAXAIOLUH NOHUMAHUE LEHHOCTH OTEYECTBEHHOI'O U MHUPOBOI'O MCKYCCTBA, POCCHICKOTO
Y MUPOBOT'O XYA0KECTBEHHOT'O HACJIeINs;

e MPOSBISAIOIINN BOCIPUUMYHUBOCTD K Pa3HbIM BUJAM HCKYCCTBA, IOHUMAHHUE 3MOLMOHAIBHOTO
BO3JECHCTBUS MCKYCCTBA, €ro BIWSAHUS HA TMOBEACHUE JIIOJCH, YMEIOUIMH KPUTHYECKHU
OLICHUBATH 3TO BIMSHUE;

e TMPOSIBISAIONIMKA TMMOHUMAHUE XYJOKECTBEHHOM KYJIBTYphl KaK CpEACTBA KOMMYHHUKAIMH U
CaMOBBIPKEHHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHHUS HPABCTBEHHBIX HOPM, IIEHHOCTEH,
TpaJULINi B UCKYCCTBE;

e OpPUEHTUPOBAHHBIM HAa OCO3HAHHOE TBOPUYECKOE CAMOBBIPAXKEHHUE, PEANTM3aLUI0 TBOPUYECKUX
CIOCOOHOCTEH B pa3HbIX BUAAX UCKYCCTBA C YYETOM POCCUUCKUX TPATUIIMOHHBIX TyXOBHBIX U
HPABCTBEHHBIX IIEHHOCTEH, Ha 3CTETHYECKOE 00YCTPONUCTBO COOCTBEHHOT'O ObITA.

du3znyeckoe BOCNUTaHUE, (OPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOLHOHAJIBLHOIO
OJiaromoJiyqus:

e TOHUMAIOUIMI U BBIPAXKAIOUTUN B IPAKTUYECKOMN JEATEIHLHOCTH IIEHHOCTD KU3HU, 37J0POBbS U
0€30MacHOCTH, 3HAUECHUE JIMYHBIX YCUJIUN B COXPAHEHHH U YKPEIUIEHUU CBOETO 3/10POBbS H
370pOBbS APYTUX JIHOJIEH;

e coOMOJaroImui MpaBuia JUYHON U 00ILIeCTBEHHON 0€30MacHOCTH, B TOM 4Kcie 0€30IacHOro
MOBEJICHUSI B UH(POPMAIIMOHHOM CpeJie;

e BBIpAXKAIOUIMI Ha MPAaKTHKE YCTAaHOBKY Ha 3J0pOBBIM 00pa3 XU3HU (3I0pOBOE MHTAHUE,
COOJIIO/ICHNE TUTHEHBI, PEKUM 3aHATUNA W OTIIbIXA, PETYISIPHYIO (PU3NUECKYIO aKTUBHOCTB),
CTpeMJieHHe K (U3MUECKOMY COBEpPIICHCTBOBAHHIO, COONIOMAIONIMN U TMpOMaraHIupyroImii
0e30MacHbIi U 310pOBBII 00pa3 KU3HU;

e MPOSABISIONIMN CO3HATEIBLHOE U OOOCHOBAHHOE HEMPUATHE BPEIHBIX HPUBBIYEK (KYpEeHMS,
ynoTpeOJaeHus] ajaKoroJyisd, HApKOTHUKOB, IIOOBIX (OpM 3aBHCHUMOCTEH), IECTPYKTUBHOTO
MoBeJIcHUsI B 00ImecTBe W HUGPOBOU cpene, MOHMMaHWE WX Bpeda s (HU3UYECKOTO U
NICUXUYECKOTO 370POBbS;

e  JIEMOHCTPHUPYIOIIUN HABBIKU PEIICKCUU CBOETO COCTOSTHUS ((PU3MUECKOTO, IMOIIMOHAILHOTO,
IICUXOJIOTUYECKOr0), COCTOSHUSL JApPYTMX JroAedl C TOUKM 3peHus 0e30MacHOCTH,
CO3HATEJIbHOTO YIPABJIEHUS CBOMM 3MOIMOHAIBHBIM COCTOSTHUEM;

e Pa3BUBANOIIMN CIMOCOOHOCTH aJaNTUPOBATHCSI K CTPECCOBBIM CHUTYyallUsSM B OOIICHUU, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOMIMMCS YCIOBUSIM (COIMAIbHBIM, HWH(GOPMAIIMOHHBIM,
IIPUPOJHBIM).

TpynoBoe BocniuTanue:

e YB@XAWOIIUN TPYA, pe3yibTaThl TPyJAa, TPYAOBbIE U MpodecCHOHAIbHbIE TOCTUKEHUS CBOMX
3€MJISIKOB, UX BKJaJ B Pa3BUTHE CBOETO IMOCEIEHUs, Kpas, CTPaHbl, TPYIOBbIE JTOCTHXKEHUS
POCCUICKOTO HapoAa;

e TMPOSBISIONIMN CIIOCOOHOCTH K TBOPUYECKOMY CO3HMIATEIHPHOMY COIIMATBLHO 3HAYUMOMY TPYIY
B JIOCTYIHBIX 10 BO3PACTy COIMAIBHO-TPYAOBBIX POJISIX, B TOM YHCJIE MPEATPUHUMATEIbCKON
JIEeATEILHOCTH B YCIOBUSAX CaMO3aHATOCTH WJIM HAEMHOTO TPY/Ia;

e YYaCTBYIOUIMH B COLMAJIBHO 3HAYMMOM TPYAOBOM JAESATEIBHOCTH PAa3HOrO0 BUJA B CEMBE,
0011eo0pa3oBaTeabHON OpraHU3aii, CBOE MECTHOCTH, B TOM YHCJIE OTUIAYMBAEMOM TPY/IE B
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KaHUKYJISIPHBIE TIEPHOJBI, C y4eToM COOJIIOJIeHHsI 3aKoHOAaTelbcTBa  Poccuiickoit
denepanuu;

e BBIPAXKAIONIMH OCO3HAHHYIO TOTOBHOCTH K IMOJIYUYEHHUIO MPO(PECCHOHATBHOTO 00pa3oBaHus, K
HEIPEPHIBHOMY 00pa30BaHUIO B TEUECHUE )KU3HH KaK YCIOBUIO YCHEIIHOM MpodeccuoHaIbHON
1 OOIIICCTBEHHOH JEesTEILHOCTH,

e TOHUMAKOIIUN CIEMUPUKY TPYIAOBOUN NEATEIHHOCTH, PETYIUPOBAHUS TPYAOBBIX OTHOIICHUH,
camooOpazoBaHuss W  NPOPECCHOHATBHOW  CaMOIOATOTOBKHM B  HH(OPMAIMOHHOM
BBICOKOTEXHOJIOTHYECKOM O0IIEeCTBE, TOTOBBI YYHUTBbCS U TPYAUTHCSI B COBPEMEHHOM
0OIIIECTBE;

e OpUEHTUPOBAHHBIM Ha OCO3HAHHBIA BBIOOP cdepbl TPYAOBOH, MNpPOodecCHOHANBHOM
JESTEIIbBHOCTH B POCCHHCKOM OOIIECTBE C YYETOM JIMYHBIX JKM3HCHHBIX IUIAHOB,
MOTpeOHOCTEN CBOCH CeMbH, OOIIECTRA.

JKOJI0THYeCKoe BOCIIUTAHME:

e JIEMOHCTPHUPYIOIIUNA B MOBEIECHUU CHOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl HA OCHOBE
MOHUMAHUS BIIUSAHUS COLUATbHO-DKOHOMUYECKUX MPOIECCOB Ha MPUPOIY, B TOM YHUCIE HA
I100aTbHOM ypPOBHE, OTBETCTBEHHOCTh 3a JIEHCTBUSL B HPHUPOJIHOHN cpele; BBhIpaKaroIuid
JeATEebHOE HEMPUsTHE JEWCTBUM, MPUHOCAIIMX BpeI MPUPOJE; NMPUMEHSIONINN 3HAHUS
€CTECTBEHHBIX U COIMANIbHBIX HAYyK IS PasyMHOT0, OEpeKJIMBOTO MPUPOAOIOJIb30BAHUS B
OBITY, OOIIIECTBEHHOM MIPOCTPAHCTBE;

e UMEIOUMH ¥ pa3BUBAIOIIUNA OMBIT HSKOJOTUYECKH HAIMPABICHHOW, MPUPOJOOXPAHHOM,
pecypcocOeperaroniei 1esTeIbHOCTH, y4aCTBYIOIIUN B €r0 TPHOOPETEHUU IPYTUMHU JIFOIEMHU.

LleHHOCTH HAYYHOTO O3HAHMUS:

e JICATENHO BBIPAXKAIOIIWNA TMO3HABATEIIbHBIE MHTEPECHl B PA3HBIX MPEAMETHBIX OOJACTIX C
Y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, JOCTUIKEHU;

e 00yaaroIIMi IpeICTaBICHUEM O COBPEMEHHON HayYHOW KapTHHE MUpPA, JOCTHIKEHUAX HAYKU
U TEXHUKH, ApPTyMEHTHUPOBAHHO BBIPAKAIOUIMN IMOHMMAHUE 3HAYCHUS HAYKH B IKU3HHU
poccuiickoro ooOiiecTBa, oOecledeHHH ero Oe30MacHOCTH, T'YMaHUTapHOM, COLIMAJIbHO-
PKOHOMHUYECKOM pa3Butun Poccun;

e  JIEMOHCTPHUPYIOLIUN HAaBBIKA KPUTHUYECKOTO MBIILICHHUS, ONPEACICHHS JOCTOBEPHON Hay4YHOU
uH(GOpPMAIIMK U KPUTUKH aHTUHAYYHBIX MPECTABICHUN;

e Pa3BUBAIIMK W TPUMEHSIOMMNA HABBIKA HAOIIOEHUS, HAKOIUICHUS M CUCTEMaTHU3aIluu
(akTOB, OCMBICIIEHHUSI ONBITA B €CTECTBEHHO-HAYYHON M TYMaHUTApHOH 00NacTAX MO3HAHMUS,
HCCJIEI0BATENIbCKOM IeATEIbHOCTH.

Conep:xanue yueonoro npeamera AJICEBPA
kiacc— 10
YPOBEHbB — yenyOieH bl

Yuciaa n BbIYHCIEHUA

Pammmonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIC IPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [Ipumenenue qpodeit 1 mpOIEeHTOB AJisl PEelIeHUs MPUKIAIHBIX 3a/1a4 U3
Pa3INYHBIX OTpACIIEN 3HAHUM U peaIbHOMN )KU3HU.

JleiicTBuTenpHbIe YKcla. ParnuoHanbHBIE W HUppalMOHANBHBIE YHCa. ApuMeTHUecKue
omnepaluu ¢ JACUCTBUTEIbHBIMU YHCIaMH. Moaynb JEeHCTBUTENBHOIO YKCIa M €ro CBOWCTBA.
[Tpubnmxk€HHbIE BHIUKCICHHS, TpaBUiia OKPYIJIEHUs, TMPUKUIKA U OIEHKa pe3yibTara
BBIYHCIICHUH.

Crenens ¢ menbiM nokaszareneM. bunom Heiorona. Mcnonb3oBanue noaxonsimend GopMbl
3aMUCH ACUCTBUTENBHBIX YUCENT ISl pEICHUs] TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX.

ApudmeTndeckuii KopeHb HaTYypPalbHOM CTEMEHU U €T0 CBOICTBA.
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CreneHp ¢ panMOHAJIBHBIM IIOKAa3aTelIeM M €€ CBOWMCTBA, CTENCHb C JCHCTBUTEIBHBIM
[IOKa3aTeJIEM.

Jlorapudm uucna. CoiictBa jgorapudma. JlecaTuyHble U HaTypajIbHbIE JOrapH(PMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAaHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI'€HC YMCIOBOIrO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOXKAECTBEHHbIE IPeOOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCHUIIbHBIE ypaBHEHUS U YpaBHEHUA-CleICTBUSA. HepaBeHCTBO, pellieHe HEpaBEHCTBA.

OCHOBHBIE METO/Ibl PELICHUS LENbIX U APOOHO-PALMOHATIbHBIX YPABHEHUI U HEPaBEHCTB.
MHorounessl OT OZHOM IEPEMEHHOW. /JleneHne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorounensl ¢ nensiMu kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAKEHUH, COlEPKAILUX CTEIICHU U KOPHU.

HppaunuonaneHele  ypaBHeHHA. (OCHOBHBIE METOJbl  PELICHHS  HMPPALHMOHAIBHBIX
YpaBHEHUU.

[ToxazarenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PELICHUS MOKA3aTEIbHBIX YPAaBHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHHUS JIOTapU(PMHUECKUX
YpaBHEHUU.

OcHoBHBIE TpUroHOMeTpHueckue (opmynsl. I[IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIpa)KCHUI. Pelenre TpuroHoOMeTpuYeCKux ypaBHEHU M.

Pemenne cucreM IMHEMHBIX ypaBHEHMIl. Marpuia CHCTEMbI JIMHEWHBIX YPaBHEHHU.
Onpenenurens MaTpuipl 2X2, €ro reoMETPUYECKHM CMBICI U CBOICTBA, BBIYMCIECHUE €ro
3HAYEHUs, IPUMEHEHNUE OIPEAETUTENS AJIsl PELICHUs] CUCTEMBI JIMHEHHBIX YpaBHEHUN. Perienue
IIPUKJIAJHBIX 33a4 C IIOMOILIBIO CUCTEMBI JIMHENHBIX ypaBHEHUH. MccinenoBanne mocTpoeHHON
MOJIETH C ITOMOIIBI0 MAaTPHUIL U ONPEACITUTENEH.

ITocTpoeHrne MareMaTHYEeCKUX MOJEIEH PEATbHOM CUTYallMd C MOMOIIBIO YPaBHEHHU H
HepaBeHCTB. [IprMeHeHHe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYeCKHX 3a1ad U
3a]]a4u U3 pa3IMyuHBIX 00JacTell HAyKU U peabHOM JKU3HU.

DOyHKIUH U rPaPuKU

@yHKIMs, crnocoObl 3aaHus ¢QyHKkuuM. B3aumHo oOpatHbie QyHkumu. Kommosuius
¢bynkuuit. I'paduk pyHkumu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKIHIMA.

Ob6unacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHuM ¢yHkiuu. Hymu @ynkumu. [Tpomexyrku
3HakonocTossHCTBa. UETHble u HeuéTHble (yHKUMU. [lepuoandeckue QyHkiuu. IlpomexyTku
MOHOTOHHOCTH (QyHKIMH. MakcuMymbl 1 MUHUMYyMbI (yHKIMU. Hanbomnblee 1 HauMeHbIlIee
3HaueHUs QYHKIIMHU Ha IPOMEXKYTKE.

JluneliHasi, KBaipaTU4YHAs U IPOOHO-TMHEHHAs QYHKINU. DJIeMEHTapHOe UCCIIeI0BaHUE U
MMOCTPOEHUE UX rpaduKOB.

CrenenHass (pyHKIMS C HaTypaJbHbIM M IIeJbIM IOKa3zaTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-od cTeneHW Kak (YHKIMU OOpaTHOM CTENEeHH C HaTypallbHbIM
ITOKA3aTENEM.

[ToxazarenbHast U norapupmMuyeckas GyHKIMH, UX CBOicTBa U rpaduku. Mcnons3oBanue
rpaduKoB (PYHKIUH U1 peleHns: ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpe/leiIeHHe TPUTOHOMETPUYECKUX  (QYHKIHI
YHUCJIOBOT'O apryMEHTA.

OyHKIIMOHATbHBIE 3aBUCUMOCTH B PEAbHBIX IMpoleccax U ABIeHUX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCKOI0 aHAJIM32
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ITocnenoBaTeNbHOCTH, CIIOCOOLI 3aJaHUsl IOCIEA0BATENLHOCTEH. MeTon MaTeMaTHIECKON
MHAYKIMA. MOHOTOHHBIE W OrpPaHUYEHHBIC I10CIEI0BATEIBHOCTU. M CTOpUS BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHalln3a KaK aHalln3a OECKOHEYHO MaJbIX.

ApudmeTrndeckass W TEOMETpUYECKass TMpPOTpeccHH. beckoHedHO  yObIBarormas
reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YyOBIBarOIIEH IeOMETPHUUECKON MPOTrPECCHH.
JIuHeWHBIM H OAKCINOHEHUHANIbHBIM pocT. Yucino e. DopMyna CIOXKHBIX IPOLEHTOB.
Hcnonbs3oBanue Nporpeccuu AJis pelieHus pealIbHbIX 3a4a4 [IPUKIIAJHOTO XapakTepa.

HenpepriBuble (QyHkumMM U HuX cBoWcTBa. Touku paspbiBa. ACHUMNTOTH TpaduKOB
¢dbynkumii. CoiicTBa (DYHKIIMH HEMPEPBHIBHBIX HAa OTpe3Ke. MeEToJ MHTEPBAIOB IS PEIICHUS
HepaBeHCTB. [IpruMeHeHne cBOMCTB HEMPEPhIBHBIX (DYHKIMIA JJIs1 pEHICHUS 3a/1a4.

[lepBast u BTOpas nmpousBoaHble GyHKIUU. Onpeaenenre, reoMeTpudecKuil U Gu3nuecKui
CMBICJI IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoaubie 3neMeHTapHbIX GyHKIM. [Ipon3BogHAas CyMMBI, TPOU3BEIEHUS, YACTHOTO
Y KOMITO3UIMH ()yHKIIAH.

MHo:KecTBa U JIOTHKA

MHoxecTBO, onepaluy HaJ, MHOKECTBAMHM M MX CBOMcTBa. J(marpammel Dinepa—BenHa.
[IpumeHeHne TEeOpPETUKO-MHOKECTBEHHOTO anmnapara i ONMCAHHUS PEabHBbIX MPOLIECCOB H
SIBJICHUH, IPY PEIICHUH 33/1a4 U3 IPYTUX yUYEOHBIX MIPEAMETOB.

Onpenenenue, Teopema,  CBOWCTBO  MaTeMaTH4YecKoro  oOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

kiacc— 11
YPOBEHb — yenyOieHHbLI

Yuciia u BbIYMCICHUS

Harypanbhuble u nensle uucna. [IpuMeHeHHe MNpPU3HAKOB JEIMMOCTH LEIbIX YHUCEN,
HauOonbpmmi o0t nenurensd (nanee — HOJI) u Haumensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB 10 MOJYJIIO, alropuTMa EBKiina i1s perenust 3a1a4 B LEeIbIX YHuciax.

KommnekcHble uMcna. Anrebpanueckas W TpUTOHOMETpUYecKas (GOpMbI  3amucH
KOMIUIEKCHOTO 4ucia. ApudmeTnyeckue onepalnuu ¢ KOMIUIEKCHbIMU uuciiaMu. M300paxkeHue
KOMIUIEKCHBIX YMCEN Ha KOOPAWHATHOU MmockocTu. Popmyna MyaBpa. KopHu n-oii creneHu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHue KOMIUIEKCHBIX 4YHCEN [UId pelIeHHs (QU3UYEeCKuX |
reOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HepaBEHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHHMM M HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4eckix HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEeNbHbIX U JIOTapu()MUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEHIEHHS CHUCTEM U COBOKYINHOCTEH  pallMOHaJbHbIX,
UppalMoOHAIbHBIX, TOKA3aTEIbHbBIX U JIOTapU(PMUUECKUX YPAaBHECHHM.

YpaBHEHMs1, HEPAaBEHCTBA U CUCTEMBI C ITApAMETPaMHU.

[IpuMmeHeHre ypaBHEHUH, CUCTEM M HEPaBEHCTB K PEUICHUI0 MaTeMaTHMYECKUX 3ajaad U
3aa4 U3 pa3IMyHbIX oOJjacTel HayKM W peaJbHOM >KU3HU, WHTEpIpeTalus MOJyYeHHBIX
pE3yIBTATOB.

DOyHKUUH U TPaPUKHU
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I'padux kommosumuu ¢GyHkiui. ['eomerpudeckue oOpa3bl ypaBHEHUNW W HEPABEHCTB Ha
KOOPJAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue GyHKINUU, UX CBOWCTBA U TPapUKH.

['paduueckue METOABI pELICHWS YpPaBHEHWH W HEpaBEeHCTB. I 'paduueckue MeToabl
pelIeHns 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (yHKIMH JUIsI MCCIEIOBaHUSA IMPOLIECCOB M 3aBUCUMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U PeaIbHOM KU3HHU.

Havyana maTeMaTH4eCKOIo aHAJIM3a

[TpuMeHeHne TPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI.
Haxoxaenne HanboIbIIEro ¥ HAMMEHBIIIETO 3HAYCHHUI HEMPEPHIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHrne NPOU3BOAHON [UIsl HAXOXKJIEHUS HaWIy4llIero pEUIeHHs B INPUKIAIHBIX
3ajayax, Uil ONpPENENEeHUsl CKOPOCTM M YCKOPEHMs Ipolecca, 3aJaHHOro (OpMyJIon WM
rpaduKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3Hbie 31eMEHTapHBIX
¢bynkuuii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wurerpan. ['eomerpuuecknii cMbICI MHTErpana. BeruncieHue onpenenéHHoro MHrerpaia
o gopmysne Horotona-JleiiOnuna.

[IpumeHeHne uHTErpajga JUIsl HAXOXKACHUA IUIOIAAEH IJIOCKUX (Uryp U 00bEMOB
r€OMETPUYECKHX TEJI.
[Tpumeps! pemenunii nuddepeHnnanbHbIX ypaBHEHHNA. MaTteMaTndeckoe MOJeTMPOBaHIE
peabHBIX MIPOLECCOB C MOMOIIBIO AU(PepeHINaTbHbIX YPAaBHEHUH.

Ilnanupyemsle pe3y/bTathbl ocBOeHUs YueOHoro npeavera AJI'EBPA

JIMYHOCTHBIE

1) rpa’aaHCcKOro BOCIMTAHUSA:

cHOPMUPOBAHHOCTh  TPAXKIAAHCKOM TMO3UIIMH  OOYYalOMIeroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTo OO0IecTBa, MPEACTABIEHUE O MAaTeMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYpP, SBICHHUH, TPOLEAYp TpPa)AaHCKOro oOOIIecTBa
(BBIOOpPHI, OMPOCHI M JIPYroe), YMEHHUE B3aUMOJCHCTBOBATH C COIMAIBHBIMM MHCTHUTYTAMHU B
COOTBETCTBHUH C UX (DYHKIIUSIMU U HA3HAUCHUEM;

2) NnaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUIMCKON TPakAaHCKON HJIEHTUYHOCTH, YBRKECHUS K MPOIUIOMY U
HACTOSIIEMY POCCHMCKOW MaTEMaTUKH, IEHHOCTHOE OTHOILICHHE K JOCTHUKEHHSIM POCCUHUCKUX
MAaTEeMaTUKOB U POCCHMCKOW MAaTEMATHYECKOW IIKOJIbI, WCMIOJb30BAHUE ITUX IJOCTHKEHUU B
IpYTUX HayKax, TEXHOJOTHUSAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX LIEHHOCTEH  POCCHUHCKOrO  Haponaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEAEHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM
JOCTH>KEHUM HAyKHM W JEeATEIbHOCThIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3CTeTHYeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  JCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHHWH, pacCyXIEeHUH, BOCIPUUMYHBOCTH K
MaTeMaTUYECKUM acTieKTaM Pa3IuYHBIX BUJIOB UCKYCCTBA;

5) puznueckoro BOCHUTAHMS:
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C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATHL MATCMATUYCCKUC 3HAHUA B HHTCPECAX 3J0PpOBOTO
n Oe3omacHOro oOpasza XWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0pPOBBIO (310pOBOE
nuTaHue, cOaJaHCUPOBAaHHBIA PEXKUM 3aHATUN U OTAbIXA, peryisipHas (pu3nyeckas akTUBHOCTB),
(bI/I3I/I‘IeCKOe COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-03IIOpOBI/IT€JIBHOI71 ACATCIIBbHOCTBIO,

6) Tpy10BOT0 BOCIMTAHMSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIIOOUs, HHTEPEC K pa3InyHbiM chepam
npodeccuoHaNbHON NEATENIbHOCTH, CBA3AHHBIM C MAaTEMAaTHKON U €€ MPUIOKEHUSIMH, YMEHUE
COBepHIaTh OCO3HaHHBIA BbIOOpP Oynymel mnpodeccud U pealn30BbIBAaTH COOCTBEHHBIE
KU3HEHHBIC TUJIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMaTHYECKOMY OOpa30BaHUIO W
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEILIEHUU
MPAKTUYECKHX 3a]]a4 MaTEeMaTHYeCKOI HalpaBIeHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh  HKOJIOTUYECKON KYJIbTYpbl, MOHUMAaHUE BIUSHHUS COLUAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSHHUE NPHPOJHON M COIHMAIBLHOW CpEIbl, OCO3HAHHE
ro0ampHOrO  XapakTepa  OKOJOTHYECKMX  IpoOiieM, OpHeHTaluus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM AJs pelIeHUs 3a7ad B 00JacTH OKpYyKawolled cpeibl, MIIaHUpPOBaHHE
IIOCTYIIKOB M OLICHKH UX BO3MOKHBIX IIOCJICCTBUN JUUIs1 OKPYXKAIOLIEH CPEbL;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMUS:
c(hOPMHUPOBAHHOCTH MHUPOBO33PECHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKl M OOILIECTBEHHOW IMPAKTUKW, IOHMMAaHUE MaTeMaTUYeCKOM Hayku Kak cdepsl
YEIIOBEYECKON  JISATCIIBHOCTH, J3TanmoB e pa3BUTUS W 3HAYUMOCTH JUISS  Pa3BHUTHS
MBUJIM3AIMU, OBIAJCHHUE S3BIKOM MaTEMaTHKM U MaTeMaTUYECKOM KyIbTypoll Kak
CPEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBJIATH MPOCKTHYIO M HCCIEIO0BATEIBCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

MeranpeaMeTHbIe
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS

Ba3oBble joruyeckue aeiicTBus:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOUICHWH MEXIy TMOHATUSAMH, (HOPMYIUPOBATH OMNpPEICNICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIM TMpU3HAK KiIacCU(UKAIMK, OCHOBAHHS Il 000OIIeHUs |
CpaBHEHU, KPUTEPUH IIPOBOIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (DOpMyNIHpoBaTh W MPeoOpa3oBBIBATH CYXKACHUS: YTBEPIAUTEIbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBIABJIATE MATCMATHUYCCKHUE 3aKOHOMCPHOCTH, B3aMMOCBA3HM W MNPOTHUBOPCUMA B Q)aKTaX,
JTaHHBIX, HAOMIONEHUSX W  YTBEPXKACHMSIX, TMpeajaratb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUHIL;

ACIaTb BBIBOABI C HCIIOJIB30BAHHEM 3daKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOSITENILHO J0KAa3aTeIbCTBA MaTeMaTUYECKUX YTBEP)KJIEHUHN (MIpsiMble U
OT TPOTUBHOTO), BHICTpAWBaTh AapPTyMEHTAIMIO, NPUBOJUTH MPUMEPHI H KOHTPIPUMEPHI,
000CHOBBIBATH COOCTBEHHEIE CYXXOCHWA U BBIBOJbI,

BBIOUpaTh CHoco0 pemieHus ydeOHOW 3afaud (CpaBHHBATh HECKOJBKO BapHaHTOB
pelICHUA, BI)I6I/IpaTB Hanoboiee HO)IXO}ISIHII/Iﬁ C y‘-IéTOM CaMOCTOSATCIIBHO BBIACJICHHBIX
KpUTEPHEB).

Ba3oBble nccienoBaTebCcKe eCTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUs, (POPMYIUPOBAThH
BOIIPOCHI, (DUKCUPYIOIINE TPOTHBOpEYHE, MpoOJIeMy, YCTaHABIUBATH HCKOMOE M JaHHOE,
(dhopMUPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

8
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IPOBOAMTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  DKCIEPUMEHT, HCCIEI0BAaHUE 10
YCTAQHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OObBEKTa, SBICHHS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSAMHU, IPOLIECCaMH;

CaMOCTOSITENEHO (hOpMyITUpOBaTh 0OOOIICHHUS U BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaAOJIOACHNS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYECHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011EeHMIT;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE MPOIECCA, a TAK)KE BBIIBUIATH MIPEAIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nandopmanmeii:

BBISBIIATh JE€PUIMUTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U JIs
pelIeHns 3a/1auy;

BBIOMpaTh MH(POpPMAIMIO M3 HUCTOYHUKOB  PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATD,
CHCTEMAaTH3HpPOBAaTh M HHTEPIPETUPOBATH HWHGOPMAIMIO PA3IMYHBIX BUIAOB H  (QOpM
IIPEICTABIICHMSI;

CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, NPEACTaBIsATh €€ B pa3iauuHblXx  (opmax,
WUTIOCTPUPOBATh I'paUuecKy;

OLIEHUBATh HAJEKHOCTh HMHPOPMALMU IO CAMOCTOSTENBHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHHBepcaJIbHble YUeOHbIe JAelicTBUS

OO0menue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C YCJIOBHUSIMHU U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M THCHhMEHHBIX
TEKCTax, JaBaTb IIOSCHEHHA II0 XOAY pELIeHMs 3aJadd, KOMMEHTHUPOBATH IIOJY4YEHHBIN
pe3yibTar;

B XoJie 0OCYXKIEHMs 3ajaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbI, MPOOIEMBI,
pemaeMoil 3ajauu, BhICKa3blBaTh MJIEW, HAllEJICHHbIE HA TOUCK PEIICHHUS, COMOCTABJIATh CBOU
CYXJIEHHUS C CYXACHUSAMHU JIPYTUX YYaCTHUKOB JMAajora, OOHapykHMBaTh pa3iMyde U CXOACTBO
MO3UILIMH, B KOPPEKTHOH opme popMyTupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

NPEJICTaBISATh PE3yJIbTaThl PELIEHUs 3a7aud, SKCIEpUMEHTa, HCCIENOBaHUs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUIEHHS ¢ Y4Y€TOM 3a7ad Ipe3eHTaluu |
0COOEHHOCTEN ayIUTOPHUH.

PeryasitTuBHbIe yHUBepcaIbHbIC Y4eOHbIC NeHCTBHUS

Camoopranu3aums:

COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3a/]a4yM, BbIOMpPATh CIOCOO pelIeHUs C y4EToM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUpPOBaThb M KOPPEKTUPOBAThH
BapHaHTHI PELUICHHUH ¢ yu€TOM HOBOI MH(OpMaILIIH.

CaMOKOHTPOJIb, SMOLIMOHAIbHbIN HHTEJIEKT:

BJIaJICTh HABBIKAMHU TO3HABATENbHOU peIeKCHH KaK OCO3HAHMs COBEPILAEMBIX JIEHCTBUI
U MBICIUTEIbHBIX MPOLECCOB, HX pe3yibTaToOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelieHus MaTeMaTUYecKol 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEILICHUH 3a/ladd, BHOCHUTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, HAllIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjbTaTa I€Id M YCIOBUSIM, OOBICHATH MNPUUYUHBI
JOCTUKEHUSI WM HEJOCTHKEHMsI Pe3yJbTaTOB JEsTeIbHOCTH, HAXOAWTh OIIMOKY, /JaBaThb
OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHast 1eATEIbHOCTD:
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MOHUMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYyAIbHON pabOThl mpu
pemieHHH Y4YeOHBIX 3a7ad, NPUHUMATh IIeJb COBMECTHOH JESTENBHOCTH, IUIAHUPOBATH
OpraHu3aIi0 COBMECTHOH paboThI, pachpeaeisaTh BUABI padoT, JOrOBapHBATHCS, OOCYXIaTh
MIPOLIECC ¥ PE3YJIbTAT pabOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCykIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» M WHBIE), BBIMOJHATH CBOIO YacTh Pa0OThl M KOOPIMHHPOBATH CBOU JCUCTBUS C
JIPYTUMH YJIEHAMH KOMAaHIbl, OI[CHMBATh KA4eCTBO CBOETr0 BKJAJa B OOIIMH MPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IIpeameTHbIe pe3yabTaThI

K koniy obydenuss B 10 kiaacce oOydJarOImIUACA TOMYyYUT CISAYIONUE TPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM pabodell mporpaMmbl y4eOHOTo Kypca «Ajiredpa W Hayana
MaTEeMaTHYECKOTO aHAITN3a»:

Yucjia M BbIYHCJICHHS:

CBOOOJHO ONEPHPOBATH MOHATUSMH: PAllHOHAILHOE YHMCIIO0, OECKOHEYHAas MepHoanYecKast
IpoOb, TMPOIEHTHI, HPPAMOHAIBHOE YHCIO, MHOXKECTBA PAI[MOHAIBHBIX W JICHCTBUTEIBHBIX
YHCeN, MOIYJIb ICHCTBUTEIBHOTO YUCIIA;

NPUMEHSTH IPOOH U MPOLEHTHI sl pEIICHUS MPUKIAIHBIX 33124 U3 PA3IUYHBIX OTpacien
3HaHUH U PEaJbHOM )KU3HU;

NPUMEHATh TPUOTMKEHHBIC BBIYMCICHUS, IMPaBHJIA OKPYIJICHUS, NMPHKHIKY U OICHKY
pe3yJibTaTa BEIYMCIICHHU;

CBOOOJTHO OIIEPUPOBATh IOHATHEM: CTEICHb C IEJbIM II0Ka3aTelieM, HCIIOJIb30BaTh
MOIXOASAINYI0 (OPMY 3alUCH JEHCTBUTENBHBIX YHCEN JUIS PELICHHS NPAaKTUYECKHX 3a/1ad U
MPEJCTaBICHUS TAaHHBIX;

CBOOOJTHO OTICPUPOBAThH MOHATHEM: apU(DPMETHUECKUI KOPEHb HATYpPAIbHOW CTECIICHU;

CBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETIEHb C PAlMOHATILHBIM ITOKa3aTeleM;

CBOOOJTHO ONEpPUPOBATh IMOHATHUAMHU: JIOTAPHU(PM YHUCIIA, JECATHYHBIE W HATypalbHbIC
JorapupMbl;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCHHYC U ApKTAHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHUsI H HEPaBEHCTBA:

CBOOOJTHO  OMNEPHUPOBaTH  IMOHATHUSMH:  TOXKAECTBO,  ypaBHEHWE,  HEPaBEHCTBO,
PaBHOCHIIbHBIC YPAaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHIIbHBIC HEPABEHCTBA;

NPUMEHSTh pPA3WYHbIe METOJbI PEIICHUS PAIMOHATBHBIX W JIPOOHO-pAIIMOHATBHBIX
YpaBHEHH, IPUMEHITH METO/ MHTEPBAJIOB JIJISl PEIICHUS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHUSAMM: MHOTOWIEH OT OJHOM MEpEeMEHHOW, MHOTOWIEH C
nenpIMu  Kod((UIIMEHTaMH, KOPHM MHOTOWIEHA, NPHUMEHATh [IeJeHHEe MHOTro4JieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemrenus 3aiad;

CBOOOJHO OMNEpUPOBaTh MOHATHUSMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIla,
OTpeNIeNIUTENIb MAaTpUllbl 2 X 2 M €ro TreOMETPUYECKUH CMBIC, HCIOJIb30BaTh CBONCTBA
onpeAenuTeNns 2 X 2 nns BBIYUCICHHS €ro 3HaueHUs, TPUMEHATh OMPEISIUTETN A PEIICHUS
CHCTEMBl JIMHEHHBIX YpaBHEHUH, MOJEIMPOBATH PEATbHBIC CHUTYallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpPaBHEHWH, WCCIEIOBAaTh TIOCTPOCHHBIE MOJEIH C TOMOINBIO MaTpUIl |
oIpeJieNIuTeNel, UHTePIIPETUPOBATh MOJTyYSHHBIH pe3yibTar;

UCIIONIb30BaTh CBOMCTBA JAEWCTBUA € KOpPHSAMHU JUIsi MpeoOpa3oBaHUS BbIPAXKEHHII;

BBITIOJHATH MPeoOpa30BaHMs YMCIOBBIX BRIPAKEHUH, COAEpIKAIIUX CTEIIECHH C
parroHaATFHBIM ITOKA3aTeeM;
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WCIIONIb30BaTh  CBOWCTBA  JIorapu(PMOB  JJIT  TpeoOpa3oBaHUs  JIOTapU(DMHUECCKUX
BBIPAYKECHUM;

CBOOOJHO  ONEpPHPOBATH  NOHATHAMM:  HppalMOHAJIbHBIC,  IOKa3aTelibHbIE U
norapu(MHUUECKUE ypaBHEHHS, HAXOAUTh UX PEIHICHUS C MMOMOIIBIO PaBHOCUIIBHBIX MEPEX00B
WIH OCYILLECTBIISAS MPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (GOpMynbl A IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKECHU;

CBOOOJTHO ONEpPHPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
Heo0XoanMble (OPMYIIbI ISl PEILIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEalTbHbIE CHTYyallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
YpaBHEHMsI, HEPAaBEHCTBA IO YCJIOBHUIO 3aJaud, MHCCIENOBaTh IOCTPOCHHBIE MOJEIN C
HCIOJIb30BAHUEM allnapaTa ajareopsl.

DYHKIUUHA U TPAPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: (DYHKIHS, CIIOCOOBI 3amaHus (DYHKIMH, B3aHMHO
oOpatHble (QYHKIUH, KOMIO3UIUS (QyHKIUHA, Tpaduk (QyHKIHH, BBITOTHATH SJIEMEHTAPHBIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpPUPOBATh IMOHATUAMHU: OOJACTH OINpPEICNICHUS M MHOXKECTBO 3HAYCHHU
GbyHKIMH, HYTH (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA,;

CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: UYETHbIE U HEUETHBbIE (YHKLUHU, NEPUOAUYECKHE
(GyHKINH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl M MHHHMYMBI (DYHKIUH,
HauOoJIblIee U HAaMMEHbIIIee 3HaYeHnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHIMH: CTeTeHHass (DYHKIHS C HATypalbHBIM U IIEIBIM
nokaszaresneM, rpaduk crerneHHOM (QYHKIMM C HATypaJbHbIM M II€JIbIM IIOKa3aTelleM, Ipaduk
KOPHS N-0i CTETIeHH! KaK (QYHKIIMH 0OpaTHOW CTETIEHH C HATYPaJIbHBIM [TOKa3aTeleM;

ONEepUpOBATh MOHATUSAMM: JIMHEHHas, KBagpaTH4Has U ApoOHO-JIMHEWHHas (QYyHKLHUH,
BBITIOJIHATH 3JIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX TPaPHKOB;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: TIOKa3aTelbHAs W Jorapumuyeckas (QyHKIUH, UX
CBOWCTBA U TpayKH, UCIIOIH30BATh UX TPAPUKH JUIS PEIICHUS YPaBHEHUI;

CBOOOJTHO OIEPUPOBaTh MOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTh, OINpE/eeHue
TPUTOHOMETPHUYECKUX (PYHKITUI YHCIOBOTO apTyMEHTa;

UCIMOJb30BaTh Ipauku (QYHKIUH U1 MCCIEOBaHUS IMPOLECCOB M 3aBUCHUMOCTEH NpHU
pelieHnH 3a/1a4 U3 JPYTHX y4eOHBIX TPEJAMETOB M pPEalbHOW XU3HH, BBIpAaXaTh (HopMylIamu
3aBHCUMOCTH MEX/Ty BEITUINHAMH,

Havana MaTeMaTH4ecKOro aHa/m3a:

CBOOOJTHO OINEpPHPOBATH MOHATHAMU: apudMeTHuecKass U IeoMeTpHuYecKas Mporpeccus,
0ecKoHeuHO yObIBaroIasi FreOMeTpUUecKas Mporpeccusi, TMHEWHbIH U SKCIIOHEHIIMAIbHBIN POCT,
(dbopMyIa CII0KHBIX TIPOIIEHTOB, UMETh MPEICTABIICHHE O KOHCTAHTE,

UCTIONIB30BaTh MPOTPECCHU Ui PEIISHHs] pPEaNbHBIX 3ajad IPHUKIAJTHOTO XapakTepa,

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH: TTOCIIEIOBATEIBHOCTb, CIIOCOOBI 3aaHuUs
M0CJIe10BaTeNbHOCTEH, MOHOTOHHBIE M OTpaHMUYEHHBIE TIOCIEI0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKICHUS] MATEMATHIECKOTO aHaJIi3a KaK aHaun3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEPHUPOBATH MOHATUAMU: HETPEephIBHbIE (YHKIIMU, TOYKU paspbiBa rpadukxa
(byHKIMH, aCHMOTOTHI Tpaduka QyHKINY;

CBOOO/THO OTIEPUPOBATH MOHATHEM: (DYHKIIMS, HETIPEphIBHAS HA OTPE3KE, IPUMEHATh
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMH [Tl peIIeHUs 3a/1a4;

CBOOOZIHO ONEpUpPOBaTH TOHATHUSMH: TiepBasi W BTOpas MPOM3BOAHbBIE (DYHKLUH,
KacarenbHas K rpapuKy QyHKINH;
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BBIYMCIIATh ITPOM3BOJAHBIE CYMMBI, INPOU3BEACHHUS, YacCTHOTO W KOMIIO3WLHMH JABYX
(GbyHKUIMH, 3HAaTh TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH;

UCIIOJIb30BaTh F€OMETPUUECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM AJIs pellIeHus 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OTIEpAI[MU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar i OMMCAHUS PeaJIbHBIX IPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aJa4 U3 JPYTUX yYEOHBIX MPEIMETOB;

CBOOOZHO OIEpPUPOBaTH TMOHATUSAMU: OIpEACNICHUE, TeopeMa, YpaBHEHHE-CIEICTBUE,
CBOWCTBO MAaTE€MaTH4YeCKOro OOBEKTa, JIOKA3aTeNIbCTBO, PABHOCHIIBHBIC YpaBHEHHS U
HEpaBEHCTBA.

K xonmy oOydyenus B 11 kJacce oOydYaromuics TIONMYYUT CIEIYIONIUE IPEAMETHBIC
pe3yabTaThl O OTACIBHBIM TeMaM pabodel mporpamMmbl y4eOHOTro Kypca «Anrebpa m Havaia
MaTeMaTUYECKOr0 AaHAJIA3a»:

Yuciia u BbIYMCIICHUS:

CBOOOZHO ONEpPUPOBAaTh NOHATHUAMU: HATypaJbHOE M LIEJI0€ YHMCIO0, MHOKECTBa
HaTypaJIbHBIX U LEJIBIX YUCEJ, UCI0JIb30BaTh NpU3HaKku Aenumoctu nensix uncen, HOJ u HOK
HaTypaJIbHBIX YMCEJI JJIs PEeLIeHus 3aj1a4, IpUMEHATh anroput™ EBkinja;

CBOOOJHO ONEPHPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3aIUChIBATh HATYpaJIbHbIC YHCIIA
B Pa3JIMUHBIX NO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJHO OINEPHPOBATh MOHATHSAMH: KOMILJIEKCHOE€ YHMCIO U MHOXECTBO KOMIUIEKCHBIX
4HCcell, MPEJICTaBIATh KOMIUIEKCHBIE YUCIa B alredpandeckol U TPUTOHOMETpUUYEecKoil dopme,
BBITOJIHATH apu(METHUYECKHE OIIEPAlliU ¢ HUIMH U H300pa)kaTh Ha KOOPAMHATHON TIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATHh  MOHATUSMHU:  UpPpAlMOHAJbHBIE,  IOKa3aTejabHbIE U
Jorapu(pMHUUECKUE HEPABEHCTBA, HAXOIUTh UX PELICHHUs C TOMOIIbIO PAaBHOCHIIBHBIX NEPEXO/IOB;

OCYILECTBIIATH OTOOP KOPHEH MU PELIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHMUS;

CBOOOJHO OINEpPUPOBATh TMOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, INPUMEHSThH
He00XoAuMBble (POPMYIIBI ISl pEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO ONEPHUPOBATH MOHATHSMHU: CHCTEMa U COBOKYIHOCTb YPaBHEHUN M HEPAaBEHCTB,
PaBHOCHUJIbHBIE CICTEMBI U CHUCTEMBI-CIIEICTBUSI, HAXOAUTh PEIIEHUsI CUCTEMbI U COBOKYITHOCTEMN
palMoOHANBHBIX, HMPPALMOHANBHBIX, IIOKA3aTeNbHBIX UM JIOTapU(MHUUECKUX YpaBHEHUH U
HEPaBEHCTB;

pemarh paludoOHalIbHbIE, HppaloHalbHbIE, I[OKa3aTelbHblE, Jorapupmuueckue Hu
TPUTOHOMETPUUYECKHE YPABHEHHS U HEPABEHCTBA, COEPKALUE MOAYJIU U ITapaMeTphl;

IPUMEHSTH TpaduyecKue METO/Ibl IJIsl PEIICHNs YPaBHEHUI U HEPaBEHCTB, a TAaKKe 3a7au
C IapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE aiureOpbl, COCTABIATH BbIPAXKECHMUS,
YPaBHEHUs, HEPABEHCTBA M HX CUCTEMBI IO YCIOBHIO 33Jaud, HCCIEN0BaTh IIOCTPOEHHBIE
MO/IEJIN C UCIIOIBb30BaHKEM arlapara areOpbl, HHTEPIPETUPOBATH MOTYYEHHBINA pPe3yNbTaT.

DYyHKIUHA U TPaPUKH:

CTPOUTH TpapuKy KOMIO3UIMH (PYHKUIUN C MOMOIIBIO 3JE€MEHTApHOIO HCCIIEOBAHUS U
CBOMCTB KOMITO3UIIUY BYX (PYHKIIMIA;

CTpPOUTh TeoMeTpuYeckne oOpa3bl YpaBHEHMH M HEpPaBEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IPAQUKU TPUTOHOMETPHUUECKUX (YHKIUI;

NPUMEHSTh QYHKIIUU JIJIS1 MOICTUPOBAHUS U UCCIIEI0BAaHUS pPealbHBIX MTPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJmu3a:
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UCTIONIB30BaTh MPOU3BOIHYIO ISl UCCIeNOBaHWs (YHKIMH HAa MOHOTOHHOCTh W
IKCTPEMYMBI;

HAXOJWTh HamOOJbIIee W HAaUMEHbIIECEe 3HAYCHHUS (DYHKIMU HETPEPHIBHOW HAa OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIYYIIEr0 PEUICHUs B MPUKIIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMHUYECKUX, 3a/ladax, Ui OMPEIEICHHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3a1aHHOTro (OpMYIION U rpadukom;

CBOOOIHO ONEPHUPOBATH MOHITUSIMHU: TIEpBOOOpa3Hasi, OMPEACIEHHBI UHTETPAJ, HAXOIUTh
MepBOOOpa3HBIE 3JIEMEHTAPHBIX (DYHKIMUNW W BBIYUCIATH MHTErpan mo ¢opmyne HpioToHa-
JleliOHMIIa;

HAXOJHTh TUIOMIAIN TIOCKUX (PUTYp M 0OBEMBI TEJ C TOMOIIBI0 HHTETPANa;

UMETh TPEJCTABICHHE O MaTEeMaTHYeCKOM MOJCITHUPOBAHUU HA MPHUMEPE COCTaBICHUS
mudepeHIaTbHBIX YPaBHECHUIH;

peliaTth NPHUKIAAHBIC 3aa4d, B TOM 4YHUCIIC COLUAIBHO-O9KOHOMHWYCCKOI0 H (bPISI/I‘-IeCKOI‘O
XapakTepa, Cp€aACTBAMH MAaTECMATHUYCCKOI'O aHaJIi3a.

TemaTn4yeckoe niianuposanue 1Js yueonoro npeamera AJICEBPA

10 xaacce
Ne | HammenoBanmue pa3aenoB u teM | KosmuecTBo yacoB DJIEeKTPOHH
/1 | IPOrpamMMmblI ble
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE
(uudposbie
padoThI padoThI )
o0pa3zoBarte
JbHBIE
pecypcsl
1. MHOXeCTBO JIEHCTBUTEIILHBIX
YHCEeIL. MHoOTrOo4IeHEI.
Pannonaneneie  ypaBHeHus u| 24 1 POIII
HEPABEHCTBA. Cuctembl
JIMHEWHBIX YPaBHEHUN
2 Oyuknuu u rpaduku. CrerenHas
TH pad 12 1 PDIII
(GYHKIUSA C LIETBIM MTOKa3aTeleM
3 Apudmernueckuii KopeHb n-oi
CTETICHH. Wppanmonaneneie | 15 1 POII
yYpaBHEHUS
4 [loka3zarenbHas GyHKIHS.
10 1 POII
[TokazaTenbHbIE ypaBHEHUS
5 Jlorapugmuueckas GbyHKIH. 18 1 POIII
Jlorapudmuueckue ypaBHEeHUs
6 Tpuronomerpuueckue
P P 22 1 PDIII
BBIPKCHUS U ypaBHEHUS
7 ITocnemoBaTeapHOCTH u
8 10 1 POII
Mporpeccuu
8 HenpepriBHBIE HKIIWH.
pep by 20 1 POIII
[IponsBoHas
9 [ToBTOpeHwue, 0000111EHE, 5 )
cUCcTEeMaTH3aInsI 3SHAHUH
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OBUIEE KOJIMYMECTBO YACOB 136 10 0
1O TIPOIT'PAMME
11 kaacc
Ne | HammenoBanmue pa3nenoB u tem | KosmuectBo yacoB JIEeKTPOHH
/11 | IPOrpaMmbI ble
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoTsbI padoThbI glllfl(prBbIe
o0pa3zoBarte
JIbHbIE
pecypchbl
1. Uccnenosanue (byHIfL[I/II/I | 5y 1 POIII
MTOMOIIIbIO TTPOU3BOHOM
2 [lepBoobOpa3Has u uHTErpan 12 1 POIII
3 I'paduku  TPUTOHOMETPUUYECKHUX
¢byukuii. Tpuronomerpuueckue| 14 1 POIII
HEPaBEHCTBA
4 HppannonaibHele,
MMOKa3aTeIbHbIC ul 24 1 POIII
norapuMUUecKre HepaBEHCTBA
5 KomnnekcHeie uncina 10 1 POIII
6 HarypanbHble 1 1enbie yncina 10 1 POIII
7 Cucremsl paloHaIbHbIX,
HppalMOHAIbHBIX 12 1 PO
MOKAa3aTeIbHBIX u
Jorapu(MUUECKUX ypaBHEHUM
8 3aza4u c nmapaMmerpamu 16 1 POIII
9 [ToBTOpEHwue, 0000111EHE, 16 5
CUCTEMaTHU3alHs 3HaHUN
OBUIEE KOJIMYECTBO HACOB 136 10 0
10 TIPOI'PAMME
Conepxanue yueoHoro npeamera TEOMETPUSA
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kiacc— 10
YPOBEHb — yenyOieHHbll
IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE
OcHoBHblIe NIOHATHA cTepeomeTpun. Touka, npsiMas, II0CKOCTb, pocTpaHcTBO. [loHsATHe
00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU U CIIE/ICTBUS U3 HUX.
B3anMHoOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: NEPECEKArOIUECs, NapaJlIeIbHbIE U
cKpeluBaromuecs npsamsie. [IpuzHaku ckpenuparomuxcs npsameix. [lapamiensHOCTs NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: NTapaJlIEIbHBIE NIPSMbIE B IIPOCTPAHCTBE, NIAPAJLIEIbHOCTD TPEX
NpsIMBIX, [ApaUIEIbBHOCTh  NpSAMOM M IUIOCKOCTH.  [lapamnmenbHoe W LEHTpabHOE
POEKTHPOBaHUE, n300paxkeHue guryp. OCHOBHBIE CBOWMCTBA MAPAJUIETBLHOTO IPOSKTUPOBAHUSI.
N3o6paxkenue Guryp B napamieibHOW MPOSKIIUH. YTIIbI C COHANIPABICHHBIMH CTOPOHAMH, YTOJ
MEXy NPsMBIMU B IpocTpaHcTBe. [lapamienbHOCTh MII0CKOCTEN: napauiesibHbIe IIII0OCKOCTH,
CBOICTBa MapaienbHbIX MIIockocTel. [Ipocreiinme mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH:
TeTpa’ap, NapajuleIeuIe]], IOCTPOESHNUE CEUECHUN.

[lepneHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTU:  TNEPIEHAUKYISpPHbIE MpsIMble B
MPOCTPAHCTBE, MpsIMblE NapaJUIeibHblE W MNEPHEHAUKYISPHbIE K IUIOCKOCTH, IPHU3HAK
NEePHIEHIUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, TEOpeMa O MNpsIMOM MEepIeHIUKYIIPHOM
mwiockoctd. OpToroHanpHOE MpoeKTHpoBaHHe. [lepneHuKynsp U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 TIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUS (PUTYpHI HA TUIOCKOCTb.
[lepneHuKyISpPHOCTD MJIOCKOCTEN: MpU3HAK NMEPHEHANKYIAPHOCTH IBYX IUIOCKOcTel. Teopema
0 TpEX MEPIEeHIUKYISApax.

VYrael B IPOCTPAHCTBE: YroJl MEXAY MPSMOU U INIOCKOCTBIO, IByTPAHHBIN YIOJI, TMHEUHBIN
yroi ABYTrpaHHOro yria. TpéXrpaHHblii M MHOrorpaHsbie yribl. CBOMCTBAa IUIOCKHUX YIJIOB
MHOTOrpaHHoro yrija. CBONCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTpaHHOTO yria. Teopemsl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOTO YIJIa.

MHororpaHHUKHU

Buael MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yronapHas mnpusma,
npsiMasi ¥ HakKJIOHHas MpPU3MbI, OOKOBas M IOJHAs MOBEPXHOCTH Mpu3Mbl. Ilapannenenunern,
NPSIMOYTOJIBHBIA TNapaJJIeNIeNMIe] W ero cBoucrBa. Kpargailmme IyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Ounepa. IlpoctpanctBennas teopema I[ludaropa. IMupammnpa: n-
yrojbHasi NUpaMuia, MpaBUIbHAs U yceu€HHas nupamuiel. CBoiicTBa pédep U OOKOBBIX IrpaHei
MpaBUJIbHON nHpaMubl. [IpaBUIbHBIE MHOTOTPAaHHUKH: IMpAaBUIIbHAs MPU3Ma W MpaBUIbHAs
nupamuia, NpaBuibHas TPEYrojbHas MUpaMuja U MpaBUWIbHBIN TeTpasap, kyo. [IpencraBienue
O MPAaBWIBHBIX MHOTOT'PAHHUKAX: OKTA3JIP, TOAECKASAP U UKOCADIP.

Borunicnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yriel. [lnomans 60okoBoi
IIOBEPXHOCTH M IIOJHOW MOBEPXHOCTH MPSAMON IPHU3MBI, IUIOLIAJb OCHOBAHWM, Teopema o
OOKOBOW TMOBEPXHOCTH MPsSMOW Tpu3Mbl. [lmomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUJILHON MUPAMUJIBI, TEOPEMA O IUIOMIAA YCEYEHHON MMPaMHU/IbI.

CuMMeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IIPAaBUIBHBIX MHOIOTPaHHHUKOB.
CummeTpusi B TNPAaBWIBHOM MHOTOIPDAHHMKE: CUMMETpUS NapajUielenuneaa, CHUMMETpUs
MPaBWIbHBIX MTPU3M, CHMMETPHS MPAaBUILHON MUPAMHU/IBI.

BekTopb! H KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIEHHbIE M IPOTHUBOIOJIOXKHO HAINPaBICHHBIE BEKTOPHI. PaBeHCTBO
BEKTOpPOB. JIeHCTBUS € BEKTOpaMU: CIIOKCHUE U BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BeKTopa Ha uucio. CBoiicTBa cioxeHHss BekTopoB. (CBolcTBa
YMHOX€EHHS BEKTOpa Ha uucio. [lonaTtue komruianapHsie BEKTOpbI. [Ipu3Hak KoMIIJIaHApHOCTH
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Tp€X BekTopoB. IIpaBwino mnapamutenenunena. Teopema O paslnoKEHUH BEKTOpPA MO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyronpHas cucTeMa KOOPAMHAT B  IIPOCTPAHCTBE.
Koopaunats!l BekTopa. CBsi3b MEXKIy KOOpPAHMHAaTaMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOI
Mexny BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

kiacc— 11
YPOBEHbB — Yy OneH bl

Teja BpaleHus

[ToHATHS: UMIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas MOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpasyrolmue NoBepxHOcTei. Tenma BpalleHWs: HMWIMHID, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. BzaumHoe pacrionoxkeHue chepbl U MIOCKOCTH, KacaTelbHas TIOCKOCTh K
cdepe. U300paxkeHne Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka mumnapa u konyca. CUMMeETpHs
cdepsl 1 mapa.

O0béM. OcHoBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 00BEME MPSIMOYTOJIBLHOTO
napajenenunena u ciueactsus u3 He€. OOBEM mpsMON W HAKIOHHOH NPHU3MBI, IWIMHApA,
nupamMuibl U KoHyca. O0BEM 1Iapa U apoBOro CerMeHTa.

KomOunaumuu Ten BpalleHus U MHOTrOrpaHHUKoB. llpusma, BhnucaHHas B IWJIMHAD,
onMcaHHasg OKoJjio mwimHApa. Ilepecedenne cdepbl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl I0cKoCThIO. [loHATHE MHOTOTpaHHKKA, OMTUCAHHOTO OKOJIO cdepbl, cepbl, BIMCAHHOMN B
MHOTOTPaHHUK WM TEJIO BPALICHHUS.

[Tnomanps MOBEPXHOCTH IMIMHIAPA, KOHYca, Iuomanb chepsl u e€ yacreir. [logobue B
npoctpanctBe.  OTHomieHHEe O0BEMOB, IUIOIIAJECH  IMOBEpXHOCTEH MOAOOHBIX  uryp.
[Ipeobpa3oBanue momoOusi, roMoTeTHs. PemieHune 3agad Ha IJIOCKOCTH C HUCIHOJIb30BAaHUEM
CTepEOMETPUUYECKUX METO/IOB.

[ToctpoeHne ceueHU MHOTOTPAHHHMKOB W TeJ BpAUICHUS: CEUEHHUS LMIUHApA
(mapannenbHO W TMEPHEHAUKYISIPHO OCH), CEYEeHHS KOHyca (mapaielbHble OCHOBAaHHUIO H
MPOXOAAIINE Yepe3 BEpIINHY), CEUYEHHUs Iapa, METOAbl MOCTPOCHHUS CEUEHH: METO] CIIe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CaoiicTBa BEKTOpPHOrO yMHOXeHHs. lIpsMoyroibHas cuctemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bektopa. Paznoxenue Bektopa mo 6asucy. KoopiuHaTHO-BEKTOPHBIN METOA MpU
pelIeHnY TeOMEeTPUYECKUX 3a/1a4.

JIBUKeHUSI B IPOCTPAHCTBE
JIBmxenus mpoctpanctBa. OrtoOpaxenus. J[BmkeHuss u paBeHcTBO (uryp. OOmme cBorcTBa
JBH>KEHUW. BuUIbl ABMKEHMI: MapauiebHbIA MEPEHOC, HEHTPAIbHAS CUMMETPHUs, 3€pKaIbHas
CUMMETpHs, TOBOPOT BOKpYT npsmMoii. [IpeoOpazoBanus nonobus. [psmas u chepa Ditnepa.

IInanupyemsle pe3yabTaThl 0cBOeHHs yueOHoro npeamera TEOMETPUSA

JIn4HOCTHBIE

1) rpaxaanckoe BoCIUTaHHUeE:

c(OpPMUPOBAHHOCTh ~ TPAXKJIAHCKOM MO3MIMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JE€HAa POCCUHCKOTo OO0IIeCTBa, MPEACTABIEHHE O MAaTeMAaTUYECKUX OCHOBaX
(YHKIIMOHMPOBAHUSL PA3NUYHBIX CTPYKTYp, SBICHHMH, MpPOLEAYp Tpa)kJAaHCKOro oO0IIecTBa
(BBIOODBI, OMPOCHI U JAPYroe), yMEHUE B3aUMOACWCTBOBATH C COLMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMH U Ha3HAYCHHEM;
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2) naTPpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW MIICHTUYHOCTH, YBAXXCHHUS K MPOILIOMY U
HACTOSIIIEMY POCCUICKONM MAaTe€MaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHXKEHMSIM POCCUHCKHX
MaT€MaTUKOB M POCCHUMCKON MaTEMaTUYECKOM WIKOJbI, MCIOJIb30BAHUE STUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHWE  JYXOBHBIX LIEHHOCTEH  POCCHUHCKOrO  Haponaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTUKEHUM HAyKH U JESATEIBHOCTHIO YYEHOrO0, OCO3HAHUE JIMYHOIO BKJa/Ja B IIOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYeCcKOe BOCIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K  MHUPY, BKJIIOYas  JCTETHKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHICHWH, pacCY)KJCHHH, BOCHPUUMYHMBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jnyHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IIPUMEHSATH MaTeMaTHYECKHE 3HAHUSI B HHTEPECaX 310POBOTO
u Oe3omacHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHI U OTABIXA, PEryysipHast (u3ndeckasi akTHBHOCTH ),
¢u3nIecKoe COBEpPIICHCTBOBAHUE TPH 3aHIATUSAX CIOPTHBHO-03/I0POBUTEIBHON S TEIHHOCTHIO;

6) TpynoBoe Bocniuranme:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0US, MHTEpEC K pasIu4HbIM chepam
poecCHOHATLHOM e TEIIbHOCTH, CBS3aHHBIM C MAaTEMATHKOW M ©€ MPUIIOKCHUSIMH, YMCHHE
COBepIIaTh OCO3HaHHBIA BbIOOpP Oyaymeld mnpodeccur U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TJIaHbI, TOTOBHOCTh U CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HA MIPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEeMaTUYECKOW HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbl, TOHUMAHHUE BIUSHUS COLUAIBHO-
SKOHOMMYECKUX TIPOLIECCOB Ha COCTOSHHWE NPHUPOJHOM M COLMAIBHOM Cpenbl, OCO3HaHHE
r00ampHOTO  XapakTepa  OKOJOTHYECKHMX  MpoOiieM, OpHeHTalus Ha  MIpUMEHEHHe
MaTeMaTHYeCKUX 3HAHWM AJs pelIeHus 3a7ad B 00JacTH OKpYyKalolled cpeibl, MIIaHUPOBaHHE
MOCTYTIKOB M OLICHKU WX BO3MOXKHBIX TIOCIIEJCTBUN JJIsl OKPYXKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT0 IO3HAHUSA:

c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH W OOIIECTBEHHOH MPaKTHUKH, MOHUMAaHUE MaTeMaTHYeCKOW Hayku Kak chepsl
YEJIOBEUECKOU JIESITEIbHOCTH, ATANoB €€ pa3BUTUSA M 3HAYUMOCTH JUIsl Pa3BUTUSI ITUBUITU3AIINH,
OBJIQJICHHUE SI3BIKOM MaTEeMaTHUKH M MaTeMaTUYECKOW KYJIbTYPOH KaK CPEACTBOM MO3HAHUS MUDA,
TOTOBHOCTh OCYHIECTBJISITh MPOEKTHYIO M MCCIIEOBATENBCKYIO AEATENbHOCTh MHAUBUAYAIBHO U

B IpYIIIIE.

MeranpeaMeTHbIe
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHS

Ba3oBble JJoruyeckne aeMcTBUSA:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHSATUW, OTHOIICHWA MEXAYy TOHATUSIMH, (OPMYIUPOBATh OMNPENETICHUS TMOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBIM TMPU3HAK KIacCU(UKAIIMU, OCHOBAHUA I OOOOIICHUS W
CpaBHEHUs1, KpUTEPUU TPOBOJUMOTO aHAIH3A;
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BOCIIPMHUMATh, (OPMYIMPOBATH M INPEOOpPa30BBIBATh CYKACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, CMIUHUYHBIC, YACTHBIEC U 00IIIE, YCIOBHBIE;

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpEUHs B (hakTax,
JTAHHBIX, HAOMIONEHUSX W  YTBEPXKICHHSAX, TNpeajaraTb KPUTEPUHM JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JieNaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CaMOCTOSITEJILHO J0KA3aTebCTBA MATEMAaTUUYECKUX YTBEP)KIEHUHN (IpsIMblEe U
OT TPOTHUBHOIO), BBICTpAaUBaTh AapryMEHTALlUIO0, NPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIEC CYXKICHHS U BHIBOJIBI,

BbIOMpaTh cHoco0 pemeHus y4eOHOM 3agaud (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboyiee MOAXOMAUMHA C YYETOM CaMOCTOSITENBHO —BBIICIECHHBIX
KpUTEPHEB).

Ba3oBble ucciiegoBare/ibcKue 1eiicTBUA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BAaTENbCKUI HHCTPYMEHT MO3HaHUs, (POPMYIUpPOBATh
BOTIPOCHI, (DUKCHUPYIOIIME MPOTHBOpPEUUE, IMpOoOJieMy, YCTaHAaBIMBAaTh HMCKOMOE MW JaHHOE,
(bopMHpOBATh T'MIIOTE3Y, APT'YMEHTUPOBATh CBOO MMO3UIUI0, MHEHHE;

IPOBOAMTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEIOBAHHUE IIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEeKTa, SBJICHHUS, IMPOLECCa, BBIIBICHHIO
3aBUCUMOCTEH MeX 1y 00BEKTaMH, SIBICHUSMH, IPOLIECCaMH;

CaMOCTOSITENILHO (hOPMYIIMPOBATh 0OOOMICHHS U BBIBOABI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, UCCIIEOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEeHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLECCA, @ TAKXKE BBIABUIATH MPEAIIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nndopmanmeii:

BBISBIIATH JIeUIMTHI HHPOPMALIUHU, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JJIS
pelLlIeHns 3a/1a4H;

BbIOMpaTh MHGPOpPMALMIO M3 HUCTOYHHUKOB  Pa3IMYHBIX THUIIOB, AHAIM3MPOBATH,
CHCTEMaTU3UpOBaTh M MHTEPIPETUPOBATh HWHPOPMALMUIO pa3IMYHBIX BUAOB U  (opMm
MIPECTABIICHMUSI;

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, MpeACTaBIATh €€ B  pa3lWyHbIX  (opmax,
WJUTIOCTPUPOBATH TPaPUUECcKU;

OLICHMBAaTh HAAEKHOCTh HH(MOpPMALMKM IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKkaTHBHBIE YHHBepcaJIbHbIe y4eOHble JeiicTBUSs

Oo61enne:

BOCHpI/IHI/IMaTB n q)OpMy.]'II/IpOBaTI) CY)K,ZIeHI/Iﬂ B COOTBCTCTBHUHU C yCJ'IOBI/ISIMI/I n neiasiMu
06HI€HI/ISI, SICHO, TOYHO, TpaMOTHO BI)Ipa)KaTB CBOIO TO‘IKy 3peHI/I$[ B yCTHBIX U TIIMCBMCHHBIX
TEKCTaX, JaBaTh TOSCHEHUS IO XOJy pEIIeHUs 3aJa4d, KOMMEHTHUPOBATh MONyYEHHBIN
pe3ynbTar;

B X0Jie OOCYXKICHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI, TPOOJIEMEI,
pemaeMoﬁ 3aJa4M, BBICKA3bIBATh HJCH, HAILICJIICHHBIC HA ITOMCK pemeHHs{, COITIOCTABJJIATH CBOU
CYXACHHSI C CY)KJIEHUSMU JPYTHX YYaCTHUKOB AMANiora, OOHApYKUBATh Pa3IU4Ue M CXOICTBO
MO3UIUH, B KOPPEKTHOH hopMe (OpMyIHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;
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IIPEACTABIIATL PE3YJAbTAaThl PELICHUs 3aJaud, JKCIIEPUMEHTAa, HUCCIIECIOBAHMS, IPOEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aJady Mpe3eHTalud U
0CcOOEHHOCTEH ay TUTOPHH.

PeryasiTuBHbIe YHUBepPcAIbHbIE YUeOHbIE /IeiiCTBUSA

Camoopranu3anusi:

COCTABJIATh IUIAH, AJTOPUTM pELICHUs 3aJadd, BHIOMpATh Crnoco0 pemeHus ¢ y4eTom
HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBAaTh U KOPPEKTUPOBATH
BapHaHThI PEeUICHHUH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJIEKT:

BJIa/IETh HABbIKAMU MO3HABATEIHLHOU PedIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JECUCTBUN
U MBICIUTEIbHBIX TMPOLIECCOB, UX PE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelleHus MaTeMaTUYeCcKOl 3aauu;

MPEIBUIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NPH PEIICHUH 3a/1a4l, BHOCHTH
KOPPEKTHUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBHCTB, JAAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yiabTaTa LEIA W YCIOBHSIM, OOBSCHITH TNPUYMHBI
JTOCTIDKEHUSI WIM HEJOCTH)KEHHUS Pe3ylbTaToOB ACATEIbHOCTH, HAaXOIWTh OMHOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEIbHOCTD:

MOHMMATh M WCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAJILHON PabOTHI Mpu
pelieHnrd y4eOHBIX 3ajad, NPUHUMATh 1eJb COBMECTHOH JeATeIbHOCTH, IUIaHUPOBATH
OpraHM3alMI0 COBMECTHOW paboThl, paclpeneisTh BHUIbI padOT, TOTOBApUBATHCS, 00CYXKIATh
MIPOLIECC M PE3YJIbTAT PadOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUs, OOMEH MHEHHH, «MO3rOBbIE
HITYPMB» U HMHBIE), BBINOJHITH CBOIO 4YacTh PabOThl U KOOPIAWHUPOBATH CBOM ACUCTBUS C
JpPYTUMH 4YJI€HaMHd KOMAaH[bl, OIICHHBATh KayeCTBO CBOET0 BKJIaJa B OOMIMA MPOAYKT IO
KpuTepusiM, cHOpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

IMpeamernbie

K konmy 10 ki1acca oOyqaroniuiicss HayquTcCs:

e CBOOOJIHO OTIEPHPOBATH OCHOBHBIMH MOHATHUSIMH CTEPEOMETPHUH TIPU PEIICHUH 33/1a4 U
MIPOBE/IEHUU MaTEMaTUYECKUX PaCCyXK/ICHUI;

® TPUMEHATh AaKCHOMBI CTEPEOMETPUH W CIEICTBHS W3 HHUX TNPH  PEIICHUU
Te€OMETPHUECKUX 3a]1a4;

e KJaccu(UIIUPOBATh B3aUMHOE PACIIOJIOKEHHUE TPSMBIX B IIPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

e CcBOOOJIHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YTJIAMU B IIPOCTPAHCTBE: MEXKILY
MPSIMBIMH B TIPOCTPAHCTBE, MEX/TY MPSIMOHN U MJIOCKOCTHIO;

e cBOOOJIHO ONIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

e CcBOOOJHO PacIO3HABATH OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUPaMUIa,
MIPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

e KiIaccu(UIMPOBATH MHOTOTPAHHUKHU, BEIOUpAsi OCHOBAHUS JUISI KJIACCH(DHUKAIINN;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO;

®  BHINOJHATH MMapaJUICTbHOE, IIEHTPAIHHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHKE QUTYp Ha
TUTOCKOCTD, BBITIOJHSTH N300pakeHusI (pUTYp Ha IMITOCKOCTH;
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¢ CTPOUTH CCUCHHUA MHOT'OI'PAHHUKOB PA3JIMYHBIMU MCTOJdAaMU, BBIIIOJIHATH (BBIHOCHLIC)
IJIOCKHME YEPTE)XH W3 PHCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI CBEpPXy, COOKY,
CHHUBY;

® BBIUMCIIATH IUIOIIAJAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MHPaAMHJIA),
TEOMETPUUYECKUX TEJl C MPUMEHEHHEM (Hopmyi,

e CBOOOJHO OINEPUPOBATH MOHITUSMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPHI;

e CcBOOOJIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIUMH BEKTOpPaM M KOOPAHHATAM B
MIPOCTPAHCTBE;

®  BBHINOJHATH JICHCTBHSI HAJl BEKTOPAMH;

e pemarh 3aJa4d Ha JIOKA3aTelIbCTBO MAaTEMATHUYECKUX OTHOIICHUN W HaXOXICHHE
TFCOMETPUYCCKUX  BEJMYUH, TPUMEHSS  HM3BECTHBIE METOIBl TNPU  PEHICHUU
MaTeMaTHYECKUX3a/1a4 MMOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIO)KHOCTH;

® PUMEHSTHh MPOCTEHINNE MPOTrPaMMHBIC CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHYICCKUX 3a/1a4;

® U3BJICKAaTh, npeoOpa3oBHIBATH u WHTEPNPETUPOBATH UHGOPMAITHIO 0
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEICTaBICHHYI0O Ha YepTexkax u
PUCYHKAX;

® [PUMEHATHh I[IOJIyYECHHbIC 3HAHMsS Ha IPAKTUKE: CPaBHUBAaTh M AHAIU3MPOBATH
peanbHble CUTYyallud, MPUMEHATh M3y4YEHHbIE MOHSATHUS B IpOIlecce MOMCKAa peIieHUs
MaTeMaTHYeCKHu CPOPMYIUPOBAHHOW MPOOIEMBI, MOJCIUPOBATh PEATHHBIE CHUTYAIUH
Ha SI3bIKE TE€OMETPHUM, MCCIEA0BaTh IOCTPOEHHBIE MOJENIM C HCIOJIb30BAHUEM
reOMETPUUECKUX HOHATHM W TeopeM, ammapara aiareOphl, pelarb MpaKkTHYeCKue
3aJ]auu, CBA3aHHbIE C HAXOX/IEHUEM F€OMETPUUECKUX BEJINYUH;

® UMeTh MpeJCTaBleHUs 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUU KaK COCTABHOM
4acTH (pyHAaMEeHTa pa3BUTHs TEXHOJIOTHI.

K xoHmy 11 kj1acca oOydarouuiics HayduTcs:

e CcBOOOJIHO ONEPUPOBATH MOHATUIMH, CBSI3aHHBIMU C WJIMHAPUIECKOM, KOHUYECKON U
cepuyecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYYEHHUS;

® ONepUpoBaTh MOHATHSIMH, CBSI3aHHBIMH C T€JIaMM BpallleHUs: IWINHIPOM, KOHYCOM,
cdepoii u mapom;

® pacmo3HaBaTh TeJa BpalleHus (LWIMHAP, KOHYC, cdepa U 1I1ap) U 0OBICHAThH CIIOCOObI
MOJTyYEeHHUs TeJl BPALICHHUS;

e Kiaccu(uuMpoBaTh B3aMMHOE PACHOI0KEeHHE chepbl U MIIOCKOCTH;

® BBIYUCIATH BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHMKOB M TeJ BpAallleHUs, OOBEMBI U
IUIOLIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TeJl BpallleHUs, T€OMETPUUYECKUX Tel C
MpUMEHEeHUEM (POpMYIT,

e CBOOOJHO OINEPUPOBATH MOHSTUSIMHM, CBSI3AHHBIMU C KOMOWHAIUSMU TN BPALICHUS U
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cepy M OMUCAHHBIN OKOJIO cepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAIIEHUS;

® BBIYUCIIATH COOTHOIIEHUS MEXIY IUIOMIASIMHU TTOBEPXHOCTEH M 00bEMaMM MOAOOHBIX
Tel;

e u300pakaThb H3ydaemble (UTYpbHI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB HPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUCHHS
TeJ BpalleHHUs,;

20

[okymeHT co3aaH B anekTpoHHon copme. Ne 66 ot 14.08.2024. VicnonHutens: YBaposa A.10. 0 3IEKTPOHHbINA
CtpaHuua 20 u3 29. CtpaHuua cosfnaHa: 14.08.2024 13:24 =¥ TATAPCTAH



® U3BJICKATH, UHTEPIIPETUPOBATH u peoOpa3oBLIBATh uH(pOpMAIIHIO 0
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEICTaBICHHYI0O Ha uepTekax u
pPHUCYHKaX;

e cBO0OOJIHO ONEPHPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

e  BBINOJIHATH ONEpAIH HAJl BEKTOPaMH;

® 3aJaBaTh INIOCKOCTh YPaBHEHHUEM B JCKapTOBOI cHCTEME KOOPIUHAT;

® pemath TEOMETPUYECKHE 3a/JaYyd Ha BBIUMCICHHE YIJIOB MEXIYy MPSAMBIMA U
IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKH [0 IIJIOCKOCTH, B LIE€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHNH,

e CBOOOJHO ONEPUPOBATH MOHITHSIMH, CBS3aHHBIMU C JBWKCHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHMI,

® BBLINOJHATh W300paXEHUs] MHOTOTPAHHMKOB M TeN BpallleHUs IpH HapaiieIbHOM
MepPeHoce, ICHTPATHHOW CUMMETPHH, 3€PKAIBHON CUMMETPHUH, MIPU MOBOPOTE BOKPYT
psIMOii, TpeoOpa3zoBaHus OO0,

® CTPOUTh CCUYCHHWS MHOTOTPAHHMKOB W TEJI BpAIICHUS: CCUCHHUS IWIHHIPA
(mapasnienbHO U MEePHIEeHANKYISIPHO OCH), CeUeHHUs KOHyca (TmapayijieibHble OCHOBAHHUIO
Y IPOXOJISIIKE Yepe3 BEpIIUHY), CEUCHUs I1apa;

® CIIOJIb30BaTh METOJIbI IMOCTPOCHMSI CEYCHHI: METOJl CJIE0B, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIeH IMIOCKOCTH;

®  JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

® T[PUMCHATH TEOMETPUYECKHE (AKTBI JUIS pPEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MIPEINOJIaraloINX HECKOJIBbKO IIaroB PEUICHHs], €CITU YCIOBUS MPUMEHEHHUS 33/JaHbl B
SIBHOUM M HESIBHOH (hopme;

e pemarh 3aJayd Ha JO0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH W HAXOXICHHE
TCOMETPHUYECKUX BEIIMYNH;

® PUMEHSTH MPOrPaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TPU
pEIIeHIH CTEPEOMETPUIECKHX 3a/1aY;

® TMPUMEHATh TONy4YEHHBbIE 3HAHMS Ha TPAKTUKE: CpaBHUBATh, AHATU3UPOBATH H
OIICHUBATh PeaJbHBbIC CHTYAIHH, TPUMEHSITh U3YUYCHHBIC TIOHITHS, TEOPEMBI, CBOHCTBA
B TIpoIlecce TIOUCKA pEeHIeHUs MaTeMaTU4YecKu CcOpMYIHMpPOBAaHHOW MPOOIEMBI,
MOJIETTUPOBATh peajbHbIe CUTYyallMU Ha S3bIKE T€OMETPUH, UCCIIEOBATh MOCTPOSCHHBIC
MOJIETI C HCIIOJIb30BAaHUEM TN€OMETPUYECKHX MOHSATUI W TeopeM, ammapara anreopsl,
peliaTh MpakTHYeCKHe 3a1a4u, CBSI3aHHBIE C HAX0XK/IEHUEM IT'eOMETPUUIECKUX BEIUYHH;

UMETb MPECTaBICHHUs 00 OCHOBHBIX JTarax pa3BUTHs FT€OMETPUU KaK COCTaBHOM yacTu
(GyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

TemaTuueckoe niianupoBanue s yueoHoro npeamera TEOMETPUS

10 kaace
Ne | HammenoBanue pa3aesioB U TeM | KoJn4ecTBO 4acoB DJIEKTPOHH
/11 | IPOrpaMMbl ble
BCEro | KOHTpPoJbHbIe |npakTudeckue | (WHPpoBLIe
padoThI padoThI )

oOpa3oBare
JIbHbIE
pecypcsl

1. BBenenue B ctepeoMeTpuro 23 1 PoHI
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2 B3auMHoe pacniosioxkeHue 6 1 POIII
MPSIMBIX B MPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBE{OCTB MPSMBIX U 3 POIII
IJIOCKOCTEH B IPOCTPAHCTBE
4 HepHeHI[I/IIny'I}IpHOCTB NPAMBIX M | g POIII
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTriabl U paccTOsTHUA 16 1 POII
6 MHororpaHHUKH 7 1 POII
7 BekTopsl B IpOCTpaHCTBE 12 POIII
8 [ToBTOpEeHUE, 0000IICHHE 1 5 )
cUucTeMaTu3auus 3HaHU I
OBIIEE KOJIMYECTBO YACOB 102 6 0
[10 [TIPOIT'PAMME
11 kiacce
Ne | HammenoBanme pa3nenoB u teM | KosmuectBo yacoB DJIEKTPOHH
/1 | IpOrpamMMmblI ble
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHUe (bpoBbIe
padoTsbI padoTbI )
o0pa3oBare
JIbHbIE
pecypchbl
1. AHanutnueckas reoMeTpus 15 1 POIII
2 [ToBTOpEHwME, 06o6meH1:Ie u 15 1 PO
cUCTeMaTu3alusl 3SHaHUH
3 O06BEM MHOTOTpaHHHKA 17 1 POIII
4 Teuna Bpatenus 24 1 POIII
5 Hno.{uaz[n IIOBEPXHOCTH U 9 1 POIII
00BEMBI KPYTIIBIX TEJ
6 JBmxeHus 5 1 POII
7 [ToBTOpEeHnue, 0600IICHNE U 17 )
CUCTEMaTHU3als 3HAHUI
OBUIEE KOJIMYMECTBO YACOB 100 2 0
10 TIPOIT'PAMME
Conep:xkanue yueonoro npeamera BEPOSITHOCTDb u CTATUCTUKA
kiacc— 10

YPOBEHB — Yy OneH bl
I'pad, cBsa3HbIl rpad, mytn B rpade: mukibl U nend. CTeneHb (BaJ€HTHOCTh) BEPIIHHEI.
I'padwr Ha mrockocTu. Jlepenbs.
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CrnyyaiiHple 3KCIIEPHUMEHTHI (OMBITHI) M CIy4YalHBIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxompl). BeposTHOCTh CIIy4aifHOTO COOBITHSA. BIM30CTh 4acTOTHI M BEPOATHOCTH COOBITHI.
CrnyyaiiHble ONBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSAMU: IEepeceuyeHue, 00beAUHEHNE, TPOTUBOIOIOKHbBIE COOBITHUSI.
Huarpammsbl Dinepa. @opmyiia clI0OKEHHUS BEPOSTHOCTEM.

VYcnoBHas BEpOATHOCTh. Y MHOKEHUE BEPOSTHOCTEU. JlepeBO ciaydailHOro SKCIEpUMEHTA.
dopmyna monHo# BepositHocTu. Dopmyia baiieca. HezaBucumbie coObITHSI.

bunapHbIii ciaydaiiHbli ONBIT (MCIIBITAHKE), YCIEX U Heynada. He3aBuCHMbIE MCIIBITAHUS.
Cepus He3aBUCHMBIX HCHBITAaHWH 10 mepBoro ycmexa. IlepecranoBku u (akropuan. Yucio
coueranuid. Tpeyronbauk [lackans. @opmyna bmHOMa HproToHAa.

Cepust He3aBHUCHMBIX ucnbiTaHuii  beprnymnu. CiydaiiHelidi  BeIOOp €3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacrmpenenenue BeposiTHOcTed. [luarpamma pacmnpeneneHusl.
Onepanuu Haj cioydyalHbIMU BelMYMHaMU. buHapHas ciydaiiHas BenauuuHa. [Ipumepsl
pacrpeiesieHUid, B TOM YHCIIe TEOMETPUYECKOE U OMHOMHUAIBHOE.

kyacc — 11
YPOBEHb — yenyOnenHblil

CoBMecTHOE pacrpeleicHue ABYX CiIy4yaillHbIX BelnuM4MH. Hes3aBucumble ciydaiiHble
BEJIMYHHBI.

MaremaTuueckoe OXuJaHWe ciaydailHOW BenuuuHbl (pacmpenenenus). IIpumepsl
IPUMEHEHHMsT MaTeMaTH4YecKoro OXHIaHWs (CTpaxoBaHWe, JoTepes). MaremaTuueckoe
OXKHU/IaHue OMHApHOW CITydyailHON BeMMYMHBL. MaTeMaTHYecKoe OXKHJaHUE CYMMBI CIy4ailHBIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHue FT€OMETPUUECKOI0 U OMHOMUAIBHOTO PacpeleIeHUM.

Hucnepcuss W CTaHAAPTHOE OTKJIOHEHHE CIIydyallHOW BEJWYMHBI (paclpeesieHus ).
Jucnepcusi OMHapHOM ciay4ailHOM BeTMYMHBL. MaremaTudeckoe OXKHJaHUE MPOU3BEICHHS U
JUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIIy9allHbIX BEIMYMH. JlUcniepcus U CTaHAapTHOE OTKJIOHEHHE
OMHOMHUANBHOTO pachpeneneHus. Jucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'e€OMETPUYECKOTo
pacrpeneseHusl.

HepasencrBo YeOwiméBa. Teopema UYeOwiméBa. Teopema bepHymau. 3akoH OonbIInX
yucen. BpiOopouHblii MeTon wuccienoBaHuil. BpiGopounble XapakTepucTUkH. OleHHBaHHE
BEPOSITHOCTH COOBITUSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeHINX TUIIOTE3 ¢ MOMOILIbIO
W3YYEHHBIX pacCIpeaeICHAMN.

HenpepsiBHble ciiydaiinble BenuuuHbL. [IpuMepbl. DyHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMepHOe pacmpesieieHue W €ro CBOWCTBA. 3ajayd, NPUBOJAIIME K
MIOKa3aTeIbHOMY paclpeAeNeHuIo. 3aJayu, MPHUBOJANINE K HOPMAJIbHOMY paclpeaeseHUIO.
@OyHKIUSA TUIOTHOCTH BEPOSITHOCTH MOKAa3aTEeIbHOrO pachpeieneHus, (YHKIMS IJIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacupeneneHus. DyHKIMSA IUIOTHOCTH U CBOMCTBA HOPMaJIbHOTO
pacIpeieNeHusl.

[TocnenoBaTenbHOCT, OJUHOYHBIX HE3aBUCHUMBIX COOBITHM. 3agaud, NPUBOASIINE K

pacnpenenenuto Ilyaccona.
KoBapuanus ayx cinyuaiinbix BenuuuH. Kosdduument nuneliHoil xoppensunu. CoBMecTHbIE
HAOMIOACHUST JBYX BeNMYMH. BbIOOpouHBI KO3 (uIMeHT Koppensuuu. Paznuume Mexmay
JIMHEMHON CBSI3bI0 W TNPUYUHHO-CIICICTBEHHOW CBA3bl0. JIMHEWHass perpeccusi, MeETOJ
HaVMEHBIINX KBaJPaTOB.

I[InanupyemMble pe3yJabTaThl 0CBOEHHUSI YHeOHOI0 MpeaMeTa
BeposiTHOCTB M CTATHCTHKA
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JINYHOCTHBIE pPe3y/IbTATHI:

1) rpaaIaHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3UIMM  OOydYamoIlerocs Kak AakTUBHOTO U
OTBETCTBEHHOI'O YJIEHa POCCHUMCKOTO OOIIECTBA, MPEJCTABICHUE O MAaTeMAaTHMUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBJICHHM, NpoOleayp TIpaxkIaHCKOro o0IiecTBa
(BBIOOpPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJCHCTBOBATH C COI[MAIBHBIMH HHCTUTYTaMU B
COOTBETCTBHUH C UX (PYHKIHUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON IPa)KAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHOE OTHOLIEHHWE K JOCTUKEHHSIM POCCUHUCKUX
MAaTe€MaTUKOB M POCCHIICKOM MaTeMaTHUYECKOW IIKOJIbI, MCIOJb30BaHUE ATUX JOCTHIKEHUU B
IPYTUX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE  JYXOBHBIX  LIEHHOCTEH  POCCHUHCKOrO  Haponaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM
JOCTH)KEHHI HAyKd U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHME JIMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOWYMBOTO OYIyIIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHUSA:

3CTETUYECKOE  OTHOIIEHHWE K  MHpY, BKJIKOYAss  3CTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a4ay, pELICHUH, pacCyXIACHUM, BOCHPUUMUYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCHUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasa >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOATAaHCUPOBAHHBINA PEXKHUM 3aHATUH U OTHBIXA, peryyisipHas (GU3nudecKast akTHBHOCTB ),
(u3MUecKoe COBEPILICHCTBOBAHHE MPU 3aHATUSIX CIIOPTUBHO-03/10POBUTEIBHOMN IE€ATEILHOCTHIO;

6) Tpy10BOT0 BOCTIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH TPYIOJIIOOMS, MHTEPEC K pa3InyHbIM chepam
npodeccnoHaNbHON NeSATENbHOCTH, CBA3aHHBIM C MAaTEMATHKOW W €€ MPHIIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymieli mTpodeccuu W pean30BbIBAaTH COOCTBEHHBIE
KU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHMYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HaIPaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOr0 BOCTIMTAHMSA

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKON KYIbTYpbl, TMOHUMAaHUE BIUSHHUS COLHUAIBHO-
SKOHOMHUYECKHUX TIPOILIECCOB HA COCTOSIHUE NPHUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
ro0ampHOTO  XapakTepa  OKOJOTHYECKMX  NpoOiieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWM JUIsl PEIICHHS 3a/a4 B 00JIACTH OKPY’KAIOIIEW Cpelbl, TJIaHUPOBaHUE
MOCTYTKOB M OLIEHKU UX BO3MOKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

8) HeHHOCTH HAYYHOT 0 IO3HAHUSA:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHKH, MOHMMAHUE MAaTEeMAaTHYECKOW HAayKH Kak Chepsl
YEJIOBEUECKOW NIESTENIbHOCTH, TANOB €€ pa3BUTUSA U 3HAYUMOCTH IS Pa3BUTHS LIUBUIN3ALINH,
OBJIAJICHHUE SI3BIKOM MAaTeMaTHKH M MAaTEMaTUYECKON KyJIbTYpOH Kak CpeICTBOM IMO3HAHUS MHUPA,
TOTOBHOCTb OCYUIECTBJISITh MPOECKTHYIO U UCCIEAOBATENIbCKYIO JESITEIbHOCTh MHINBUIYAIBHO U

B IpYIIIIE.

MertanpeaMeTHble Pe3yJbTaThl
Ilo3naBaTe/bHBbIE YHUBEPCAJIbHBIE y4eOHbIe 1eCTBUS
ba3oBble JJornueckne geicTBUS:
BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEeMaTHYEeCKUX OOBEKTOB,
MOHATHM, OTHOIICHWHA MEXKIy TOHATHAMH, (OPMYJIUPOBATH  ONPEACTCHUS  TOHSITHMA,
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YCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KilaccU(UKAIMK, OCHOBaHHS i OO0OOHIeHUS U
CPaBHEHUs1, KPUTEPUHU TPOBOJMMOIO aHAIN3A;

BOCIIPUHUMATh, (OpPMYIHpOBaTh W MPeoOpPa30OBBIBATH CYXKACHUS: YTBEPIAUTCIbHBIC U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUUs B (pakTax,
NaHHBIX, HAOMIONEHUSX M  YTBEPXKACHUSX, Mpeajaratb KpPUTEPUH JUIS  BbISBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JienaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATEIBHO J0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIACHHUM (IpsMble U
OT TMPOTUBHOIO), BBICTpPAUBATh AaPryMEHTAIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BbIOMpaTh CcHoco® pemeHus ydeOHOW 3adauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh Hauboyiee TOAXOMANIMA € Y4YETOM CaMOCTOSITENILHO BBIACICHHBIX
KpUTEPHEB).

Ba3oBble uccienoBare/ibCKue AeiicTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUA, (OPMYITUPOBATH
BOMPOCHI, (DUKCHUPYIOIIME MPOTHBOpPEUUE, MpOoOJieMy, yCTaHABIMBAaTh HCKOMOE M JaHHOE,
(hopMUPOBATh TUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHE;

IPOBOAMTH  CAaMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEI0BAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, MPOLECCa, BBISIBICHUIO
3aBUCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENbHO (OPMYIUPOBATh 000OIIEHUS U BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHOTO
HaAOJIIOACHNS, UCCIIEOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3YIbTATOB, BHIBOJOB H
000011IEeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, a TAKXKE BBIIBUraTh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Ne(UIUTHI MHGOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JJIsi OTBETA HAa BOIIPOC U JJIA
pelieHus 3a1a4u;

BHIOMpAaTh HMHPOPMALIMIO M3 HWCTOYHUKOB PA3JIMYHBIX  THUIIOB, aHAJIU3UPOBATh,
CUCTeMAaTHU3HpOBaTh U HMHTEPIPETUPOBATH HMHPOPMAIUIO paA3TUYHBIX BUIOB U  (Qopm
MIPECTABIICHMSI;

CTPYKTypUpOBaTh  WH(MOpMALIMIO, TPEICTaBIsATh €€ B  pa3IMuHBIX  ¢dopMax,
WJUTIOCTPUPOBATH TPaPHUECKU;

OLICHMBAaTh HAAE&XKHOCTh HH(OpPMALIUM 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TeiicTBHUS

OO0wmenne:

BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYXIEHHS B COOTBETCTBUU C YCIOBUSIMH M IICISIMU
O6HI€HI/I5[, ACHO, TOYHO, I'PAaMOTHO BBIpaXaTb CBOIO TOYKY 3pPC€HHA B YCTHBIX W IHCBMCHHBIX
TEKCTaX, JaBaTh TMOSCHEHHS 110 XOAY pEUICHUS 3aJayd, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3yibTart;

B XO0/ie OOCYKIEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAeMOH TeMbI, MPOOIEeMBI,
pemaeMofz'I 3ala4i, BBICKA3bIBATH HACH, HALICJICHHBIC Ha IMOMCK PCHICHUA, COIMOCTABJIATH CBOU
CY)XICHHUS C CYXICHHSIMHU JPYTHX YYaCTHUKOB JTHANora, OOHapy»XHBATh Pa3IHMUUe M CXOJCTBO
MO3HITUIA, B KOPPEKTHOH (hopMe GOpMYTHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPE/ICTaBIATh Pe3ybTaThl PELICHUS 3aJadyd, SKCIICPUMEHTa, HCCIIEJOBAaHUS, NPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (¢opMaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTaluuud |
0CcOOEHHOCTEH ayTUTOPHH.
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PeryasiTuBHble yHUBepcaJibHbIe Y4eOHbIe 1elCTBHS

Camoopranu3anusi:

COCTABJIATh IUIAH, aJTOPUTM peEIIeHUs 3aJa4H, BbIOMPATh CHOCOO pEUIeHUs C Y4ETOM
UMEIOIIUXCA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJIEKT:

BJIQJICTh HAaBBIKAMH MMO3HABATEIHHON peieKCHU KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTENbHBIX MPOLECCOB, HX pe3ylbTaToOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U Pe3yibTaTa PEIIEHUsI MaTEMaTUUECKOH 3a1auu;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIpU PEUICHUH 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, IAaHHBIX, HAHJICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEN;

OIICHUBATh COOTBETCTBUE pe3yidbTaTa IETH U YCIOBUAM, OOBSCHATH MPHYMHBI
JOCTUKEHHUSI WM HEIOCTHIKEHHUS Ppe3yJIbTaTOB JIeATEIbHOCTH, HAXOIUTh OIIMOKY, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M WCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM U MHIUBUIYATbHOW pabOTHI MpH
perieHUu y4eOHBIX 3aJa4, TPUHUMATh I1€Jb COBMECTHOW JIESTEIIbHOCTH, IUIAHUPOBATh
OpraHM3ali0 COBMECTHOU paboThl, paclpeneisaTh BHABI pabOT, AOrOBapUBaThCS, 00CYXIaTh
MIPOLIECC M PE3YJIbTAT PabOTHI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (0OcykaeHus, oOMEeH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIC), BBINOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCUCTBHUS C
JIpYTMMU 4YJI€HaMHU KOMaHbl, OLIEHMBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTepHsiM, c(HOPMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUS.

IIpeameTHbIe pe3yabTaThI

K xoniry 10 kiacca oOydaromuiicss Hay49uTCs:

CBOOOJIHO ONEpPUPOBATH MOHATHAMM: Ipad, MIocKuil rpad, CBA3HBINA rpad, myTs B rpade,
LeNb, LUK, EPEBO, CTENIEHb BEPLINHBIL, JEPEBO CIy4alHOTO SKCIIEPUMEHTA;

CBOOOJTHO OIEpPUPOBATH MOHATHUSAMM: CIy4allHBIH SKCIEPUMEHT (OmbIT), cllydaiiHoe
cOOBITHE, 3JIEMEHTAapHOE Ciy4ailHoe cOObITHE (3JIEMEHTApHBIM MCXO0J]) CIIYy4allHOrO OIBITa,
HaXO/IUTh BEPOSITHOCTU COOBITHI B OIBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH;

HaXOJUTh U (OPMYIHUPOBATH COOBITHS: INEepeceueHue, OObEeJUHEHNE JIaHHBIX COOBITHH,
cOOBITHE, MPOTHBOMNOJIOKHOE JAHHOMY, MCIIOJIb30BaTh IUAarpaMMbl Oijepa, KOOPAMHATHYIO
NpsIMYyI0 Ui pelIeHusl 3a/ad, I0Jb30BaThCsid (OPMYJION CIIOKEHHsS] BEPOATHOCTEH st
BEPOSITHOCTEH JBYX U TpeX CIIydaiHbIX COOBITUH;

ONEepUpPOBaTh  MOHATUSIMHU: YCJIOBHas BEpPOSITHOCTh, YMHOXXEHHE BEpOATHOCTEM,
HE3aBUCUMBbIE COOBITHUS, IEPEBO CIY4alHOI'O 3KCIIEPUMEHTA, HaXOAUTh BEPOSTHOCTH COOBITUH ¢
MTOMOUIBIO TPaBUIa YMHOXKEHUS, JIepeBa CIy4dailHOro OmbITa, UCIOJIb30BaTh (GOPMYIy IMOJIHOMN
BeposTHOCTH, hopmyny baiieca mpu perieHnu 3amay, OonpeaensTh HE3aBUCUMOCTh COOBITHH 1O
(dbopMyIie ¥ IO OpraHU3aIy CIy4aitHOTO SKCIIEPUMEHTA;

IPUMEHSTh M3y4EHHblE KOMOWHATOpHblE (GOPMYINbl Ui TMEepEedYHCIEHUsl 3JIEMEHTOB
MHOYXECTB, JJIEMEHTApPHBIX COOBITUH CIly4yailHOrO OIBITA, peIIeHUS 337ad 10 TEeOpUu
BEPOATHOCTEW;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: OMHAPHBIN CIydailHBIN ONBIT (MCIIBITAaHUE), YCIEX U
HeyJlaya, He3aBHCHUMBbIE HCIBITAHUS, CEpPHUsl HCIBITAHWM, HAXOAUTHh BEPOSTHOCTH COOBITHIl: B
CEpUHU UCTBITAaHUI 10 EPBOIO ycliexa, B CEpUU MCNbITaHUM bepHysum, B oneiTe, CBI3aHHOM CO
CITy4ailHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO ~ ONEpUpOBaTh  IMOHATUSAMH:  ClIydailHas  BeJIMYMHA,  paclpejaesieHHe
BEPOSITHOCTEH, AuarpaMma pachpeseneHus, OMHapHas ciy4yailHas BeIWYHHA, T€OMETPUYECKOe,
OMHOMHAIBPHOE pacTpe/ieiIcHHUE.

K xonmy 11 kj1acca oOydarouuiics HayduTcs:
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ONEPUPOBATh MOHATHUSIMH: COBMECTHOE pacHpelesieHue [BYX CIIy4alHbIX BEJIHMYMUH,
MCIOJIb30BaTh TA0JIMILy COBMECTHOTO pacHpeIeeHHsI IBYX CIy4YalHBIX BETUYUH ISl BBIICICHUS
pacnpe/esieHus: KaKa0i BEJIMUNHBI, OIPEEIICHNS HE3aBUCUMOCTH CITyYailHbIX BEJIMYMH;

CBOOOZHO OINEpPUPOBATh MOHATHEM MAaTEMaTHUYECKOrO OKUIAHUS CIy4yailHOW BEIMYUHBI
(pacupenenenusi), NPUMEHATh CBOMCTBA MAaTEMaTHYECKOIO OXKUAAHMS IPU PEILICHUH 3a]ad,
BBIUUCIISATh MaTeMaTHYECKOE OKHUJaHUE OMHOMHAILHOTO U TEOMETPUUECKOTO pacIpeleieHHI;

CBOOOJHO OINEPUPOBATH MOHATHUAMU: JUCIEPCHUS, CTaHAAPTHOE OTKJIOHEHHUE CIydyailHOM

BEJIMYMHBI, MPUMEHATH CBOWMCTBA JAMUCIEPCHM CIIYy4alHON BENWYHMHBI (paclpeaeneHus) Mpu
pelIeHNN 3a/ay, BBIUUCIATH AMCIEPCUI0 U CTAHAAPTHOE OTKJIOHEHME TI€OMETPUYECKOI0 H
OMHOMUAIBHOTO pacIpe/leIeHHUIA;
BBIYUCIISATH BHIOOPOYHBIE XaPAKTEPUCTUKHU IO JTAHHOW BHIOOPKE U OLIEHHWBATh XapPaKTEPUCTUKH
TCHEPAJbHONH COBOKYIIHOCTH JIaHHBIX 110 BBIOOPOYHBIM XapakTepucTukaM. OIeHHBaTh
BEPOATHOCTH COOBITHI M TPOBEPATh MPOCTEHIINE CTAaTUCTUYECKHE TUIOTE3bl, IMOJIb3YSCh
U3Y4YEHHBIMU PacIpeIeICHUSIMH.

TemaTu4yeckoe NJIaHUPOBaHMeE AJs Y4eOHOI0 peaMeTa
BeposiTHOCTH U CTATHCTHKA

10 KJ1ace
Ne | HammenoBanme pa3nenoB u teM | KoamuecTBo yacoB DJIEKTPOHH
/11 | POrpaMMbI ble
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
(uudposbie
padoTsbI padoTbI )

odpa3zoBarte
JIbHbIE
pecypchbl

1. | DnemenTsl TeOpUU rpados 3 POIII

2 | Cny4aiiHbI€ OMBITHI, CTyYaiiHbIC

Y1 > 1Y 3 POUI

COOBITHS ¥ BEPOSITHOCTU COOBITUI

3 | Onepauuu HaJ MHOKECTBAMU U
coOpITHaMH. CIIOKEHUE U

YMHOKEHHUE BEPOSITHOCTEN. 5 POIII
Y cnoBHas BEPOSTHOCTb.
HezaBucumele COOBITHS

4 | DnemMeHThl KOMOMHATOPHKH 4 1 POIII

5 Cepuu nocnegoBaTebHBIX
UcTbITaHuN. cpITauus

N 5 POIII

Bepuymnnu. CnyuaitHslii BBIOOp U3
KOHEYHOU COBOKYITHOCTH

6 | CoyualiHble BETUYUHBI U 14 1 POII
pacpeneneHus
OBIIEE KOJIMYECTBO YACOB 34 ) 0
11O ITPOTPAMME
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11 KJIace
Ne | HammenoBaHue pa3jaesioB u teMm | KosmyecTBo yacos JIeKTPOHH
/1 | IPOrpamMMblI 1503
BCEro | KOHTPOJIbHbIE | MPpaKTHYeCKHe
(uudposbie
padoThI padoThI )
o0pa3oBare
JLHLBIE
pecypchbl
1. | 3aKkoH OOJBIINX YHCET 5 POIII
2 | DneMeHTB MATEMATUUECKON
6 POIII
CTAaTUCTUKU
3 | HenpepbiBHBIE City4aiiHbIe
BEJIMYMHEI (pacupeneiieHus
(pactpen ), 4 PALI
MOKa3aTeJIbHOE K HOpMAJIbHOE
pacnpeaeeHus
4 | Pacnpenenenue Ilyaccona 2 POIII
5 | CBs13b MEX Y CIIYYaHBIMU
y ey 6 POLI
BEJINYHUHAMU
6 | O0006IIEHNE U CHCTEMATH3ALUSA 1 1
3HAHUUI
OBIIEE KOJIMYECTBO YACOB 34 1 0
I10 ITPOTPAMME
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Jluct cornacoBaHus k gokymeHTy Ne 66 ot 14.08.2024
MununaTop cornacoBanus: Yeaposa [.}O0. CekpeTtapb
CornacoBaHue nHnyumpoBaHo: 14.08.2024 13:24

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 bakangwha J1.B. 14.08.2024 - 13:29
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