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Pasnean 1. IlosicHuTe/IbHAA 3anIMCKA.

Pabouass mporpamma 10 MareMaTHKe pa3paboTaHa B COOTBETCTBUU C HOPMATHBHBIMHU
JTOKYMEHTaMH, ¢ Y4€TOM 00pa30BaTeJIbHON MPOrpaMMBL, oOecreunBaroIel JOCTHKEHUE
OoOyJalomMMHCS ~ PE3YyJIbTaTOB  OCBOCHHUS  OCHOBHBIX  00pa3oBaTelbHBIX  MPOrpamm,
YCTaHOBJICHHBIX (pe/lepabHbIMU rOCYAapCTBEHHBIMU 00pa30BaTeIbHbIMU CTAaHAAPTAMH.

[Ipu paspabotke  paboueii  mporpamMMbel 1o Maremaruke Ha 2022-2023 yueOHbIA rOA
MCIIOJIb30BAIUCH CIEYIOIINE HOPMATUBHBIE IOKYMEHTHI:

1. 3akon «OO0 oOpazoBanmu B Poccuiickoii ®epepamum» ot 29.12.2012 Ne 273-03 (c
M3MEHEHHUSAMU U JIONOJTHEHUSIMHU).

2. 3akon «O0 oOpazoBanmu B PocroBckoit obmactu» ot 14.11. 2013 roma Ne 26-3C (c
n3MeHeHussMu Ha 6 HosiOpst 2020 roma)

3. Ilpuxkaz Munucmepcmea oopazoeanusa u nayku P® om Qooopen pewienuem om 31 man
2021 2. «O6 ymeepycoenuu u 66edeHuu 6 oeiicmeue hedepanbHo20 20Cy0apcmeEeHHo20
ofdpazoeamenvHo20 cmMaHOApmMa HA4AAbHOZ0 00ulez0 00pa3z0eanuny (¢ UZMEHEHUAMU U
O0ONOJIHEHUAMU).

4. Ilpukaz Munucmepcmea oopazosanua u nayku P@® om Oooopen pewrenuem om 31 masn
2021 2«00 ymeepicoenuu pedepanbnozo 20Cy0apcmeEeHH020 00paA306ameabHO20
CManoapma 0CHOBHO20 00ule20 00pazoeanusn) (c USMEHEHUAMU U OONOTHEHUAMU).

5. Ilpukaz3 Munucmepcmea oopazoeanua u Hayku P® om 17.05.2012 Ne 413 «Oo6
ymeepowcoeHuu (eodepanvnozo 20cy0apcmeenHno20 00pa3zoeamenbHo20 Cmanoapma cpeonezo
00we2o oopazosanuny (c uU3IMEHEHUAMU U OONOSTHEHUAMU).

6. IIpuka3 MunuctepctBa npocseiienus: Poccuiickoit ®enepanuu ot 22.03.2021 r. Ne 115 «O6
yrBepxkaeHun [lopsiaka opraHu3zanud M OCYIIECTBICHUS O0pa30BaTEIbHOU AEATEIBHOCTH IO
OCHOBHBIM 00111€00pa30BaTEIbHBIM IPOTpaMMaM — 00pa30BaTEIbHBIM MTPOrPaMMaM Ha4aJIbHOTO
0011ero, 0CHOBHOTO OOIIET0 U cpeAHero odiiero o0pazoBaHusy (BCTynaer B cuiy ¢ 1 ceHTsOps
2021 rona).

7. Ilpuka3sl MuHHCTEpCTBAa HAyKd U BbICIIEro oOpa3oBaHus Poccuiickoir denepauuu u
MunucreperBa npocBenienus Poccuiickoit @enepanuu ot 5.08.2020 1. Ne882/391 «Ilopsimok
OpraHM3allil M OCYIIECTBICHUS O0Opa30BaTENbHON MEATENBHOCTH TMPH CETEeBON (opme
peanu3anuu 00pa3oBaTeNbHBIX IPOTPAMM).

8. ITpuka3z MunucrepctBa npocsemieHust PO ot 03.09.2019 Ne 465 «O06 yTBep)KIeHUU MEpPEeUHs
CpEICTB 00Y4YEHHs U BOCIIUTAHUS, HEOOXOJUMBIX JUIsSl pean3alui 00pa30BaTEeIbHBIX IPOrpaMM
HaAyaJbHOT0 OOIIEro, OCHOBHOTO OOIIEro M CPeJHEro o0IIero o0pa3oBaHUs, COOTBETCTBYIOIINX
COBPEMEHHBIM YCIIOBUSIM O0Yy4YeHMs, HEOOXOJUMOro IpPHU OCHALIEHHH O0O0IIe00pa3oBaTeIbHbIX
OpraHM3aIMil B MENAX peaau3aliyd MEPONPHUSATHI MO COASHCTBUIO CO3MaHUI0 B CyObekTax P®
(ucxonst M3 MPOTHO3UPYEMOH MOTPEOHOCTH) HOBBIX MECT B 0Opa30BaTEIbHBIX OPTaHHU3AIUSX,
KpuTepueB ero (HopMHUpOBaHHUS M TPeOOBaHHM K (PYHKIIMOHAIBHOMY OCHAIICHHIO, a TaKkKe
HOpMaTHBa CTOMMOCTHM OCHAILIEHUS OJHOI0 MecTa 00ydYaromlerocs yKa3aHHBIMU CpPEICTBaMHU
00y4eHHUs U BOCIIUTAHUSY.

9. Ilpukaz MunuctepcrBa npocseuieHust PO ot 28.12.2018 Ne 345 «O ¢enepanbHoM nepedHe
yu4eOHUKOB, PEKOMEHAYEMBIX K MCIOJIH30BAHUIO MPU peaTn3alii UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIuTaluio o0pa3oBaTeIbHBIX MPOrpaMM HadyalbHOTO OOIIEr0, OCHOBHOIO OOIIEro,
cpenHero odmiero oopazoBaHus (C U3MEHEHUSIMHU U TOMOTHeHHsIMH, OT 18.05.2020 Ne249).

10. Ilpuka3z MunucrepctBa oopazoBanus U Hayku P® ot 09.06.2016 Ne 699 «O6

VTBEPKACHUH TIEPEYHs] OPTaHU3aIUi, OCYIIECTBISIONUX BBIMTYCK YY€OHBIX MOCOOUH, KOTOpBIC
JOTTYCKAOTCA K JIOMYCKAIOTCS K MCIOJIB30BAHUIO IIPU pealn3alii UMEIOUINX roCyIapCTBEHHYIO
aKKpequTaIMio 00pa3oBaTeNbHBIX MPOrPaMM HAYalbHOTO OOIIETr0, OCHOBHOTO OOIIEro,
cpemHero odrero oopazoBaHus» (C U3SMEHEHUSIMU U JIOTIOJTHSHUSIMH ).

11. ITocTaHnoBII€HKE TTaBHOTO TOCYAAPCTBEHHOTO CAHUTApHOTO Bpaya PO ot 28

centsa0ps 2020 r. Ne 28 «OO0 yrBepkaennu canutapHbix npasmi CII 2.4.3648-20
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«CaHUTapHO-3MTUIEMHUOJIOTHYECKHE TPEOOBAHUS K OPTaHU3AIMSIM BOCITUTAHUS U

o0yueHHMsI, OTJBIXA U 03I0POBICHHS aeTel u Mostoaexuy» (Hanee - CIT 2.4.3648-20).

12. TlocTaHOBIIEHUE ITIaBHOT'O FOCYAAPCTBEHHOTO CAHUTapHOro Bpaua PO ot 28

saBaps 2021 1. Noe 2 «O06 yrBepkaeHun caHutapHbiX mpaswin u HopMm CanlluH 1.2.3685-21
«[urnennyeckre HOpMaTHBBL W TpeOoOBaHUS K oOecrmeyeHHto Oe30macHOCTH W (WIIH)
0e3BpeJHOCTH I YeoBeka (akTopoB cpeasl oouTanus» (maiee - CanlluH 1.2.3685- 21).

13. [Ipumepnas [Iporpamma Boctiutanus (OnoOpena perienuem (eaepanrbHOTO
y4eOHO-METOIMYECKOr0 00bEIMHEHHS 110 001IeMy 00pazoBanuio (poTokoJ oT 2 uroHs 2020 T.
Ne 2/20).

14, Kouuenuwmu, pa3BUTHS  MaTeMaTHYeCKOro  oOpa3oBaHuss B  P®,yTBepKacHHOM
pacnopspkeHueM npasurenscTBa PO ot 24.12.20131. Ne2506-p (¢ usmenenusamu ot 08.10.2020)

15. Ilpukaz3 Muntpyna Poccunm ot 18.10.2013 1. No 544u «O06 yTBepKICHUU
npodeccuonansHoro crangapra «llemaror (memaroruueckass JesTENbHOCTb B cdepe
JIOIIKOIBHOTO, HAaYaJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, CPEAHEro OOIIero 0O0pa30BaHMS)
(BocmuTaTelNb, YUYUTEID)» (C U3MEHEHUSAMU U JIOTIOJTHEHUSMH).

Ha ocnosanuu credyowux uHcmpyKmusHuLX U MemoOu4ecKux Mamepuaios.
1. TlpumepHBIe OCHOBHBIE 0Opa3oBaTEIbHBIC MPOTPAMMbI HAYaJIbHOTO OOIIEro 0Opa3oBaHUS U
OCHOBHOTO o00ImIero oOpa3oBaHMs, BHECCHHBIX B pPEECTp OOpa30BaTEIBHBIX MPOrPaMM,
0/100peHHBIX (eiepanbHbIM Y4eOHO-METOANUECKUM
o0BeArHEeHHEM 1o 001eMy obpazoBanuto (mpoTokoi ot 08.04.2015 Ne 1/5).

2. Ilpumepnass ocHOBHasi 0Opa3oBaTelbHAs MporpamMMmMa CpeaHero oOmero oo6pa3oBaHUs
(omoOpena pemieHueM (enepanbHOr0 y4eOHO-METOAMYECKOTO OOBEIUHEHHS TI0 00IIeMy
obpazoBanuto (mpotokoa oT 28.06.2016 Ne 2/16-3).

3. Ilucemo J[lemapramMeHTa TOCYAAapCTBEHHOW NOJIMTUKA B cdepe obuero oOpa3oBaHUs
MunucrepctBa  npocBemeHust  Poccmiickoit @emeparmu ot 26.02.2021  Ne03-205
«MeToanueckue peKOMEHJAMK MO 00ECHeueHHI0 BO3MOXKHOCTH OCBOCHMS 00pa30BaTENIbHBIX
nporpamMm oOyuaromumucs 5-11 kaaccoB 1o MHIMBUIYaIbHOMY YYEOHOMY IIJIaHY».

4. «Metoauueckue pekoMeHIauuu ans cyOobekToB Poccuiickoit @enepamuu 1mo Bompocam
peanu3aliii OCHOBHBIX M JIONOJHUTENBHBIX O0IIe00pa30BaTEeNbHBIX MPOrpaMM B CETEBOMU
dopmey, yrBepkneHHsie 28 utons 2019 r. N MP-81/02BH MuHHCTEPCTBOM MPOCBELIEHUS
Poccuiickoit @enepanuu.

5. YHuBepcanabHble KOTU(PHUKATOPHI pacipeaei€HHbIX M0 KilaccaM MpoBepsieMbIX TpeOOBaHUH K
pe3ynbTataM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM MporpaMmbl MO YpPOBHSIM OOILEro
0o0pa30BaHUsl U JJIEMEHTOB COJEpKaHHs MO Y4eOHBIM MpeaMeTaM Uil MCIIOJIb30BaHUS B
denepanbHbBIX M PErMOHAIBHBIX IPOLEAypax OLEHKH KauecTBa oOpa3oBaHUs, OJ0OpPEHHbIE
peueHreM ¢eepaabHoro yueoHo-

METOJMYECKOro 00beInHEHNus 1Mo 0o0iemMy obpa3oBanuio (mportokon ot 12.04.2021 r. Nel/21),
noarotopieHHble denepalbHBIM TOCYIapCTBEHHBIM OO/DKETHBIM HAyYHBIM  YUPEKICHHUEM
«DenepanbHbIi HHCTUTYT NEAArOrMYECKUX U3MEPEHUIN».

6. YcraB MyHUIMNAIbHOTO OrOKETHOro oOieoOpa3oBaTenbHOro yupexaeHus . LlaxTer
Pocrosckoii o0mactu «Cpenneit odmeoopazoBarenbHoi mkobl Ne 43 umenn M.H. Tapapunay.

7. Yuebnspiii Tuian MBOY COII Ne 43 r. [laxTtet Ha 2022 - 2023 y4yeOHBIH TOA.

8. Ilepeuens mporpaMMHO - Metogndeckoro komruiekca MbOY COILI Ne43 r. [Tlaxter Ha 2022 -
2023 y4eOHbli ro1.



Pabouas mporpamma no anredpe cocTaBlieHa B COOTBETCTBUHU C TpeboBaHHsIMU DenepaabHOro
TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO oOmiero o6paszoBanusi (DPI'OC
00O0); TpeOoBaHMSIMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeIbHON MPOTrPaMMBI
(IMYHOCTHBIM, METalpeAMETHBIM, IpeaMeTHbIM); IlporpamMma pa3paboTaHa Ha OCHOBE
aBTOPCKOW MporpaMmbl 1o anredpe it 8 kiacca, aBropsl: FO.M.Konsrun, M.B.Tkauésa, H.E.
®dénopora, M.N.111abynun — M.: IIpocsemenue, 2019.

Pabouas nporpamma paccunrana Ha 102 gaca B rof (3 4yaca B HEZIEIIO).

Pa3nen 2. Conep:xanue yueOHOIo nmpeamera.

IToBTOpeHue kypca ajaredpsnl 8 kiacca. (24.)

PemreHne kBajpaTHBIX YpaBHEHMM M HepaBeHCTB. Meron wuHTEpBaNoB. JleWcTBus C
KBaJipaTHbIMU KOpHAMHU. [locTpoenue rpadukoB KB. QpyHKIUI.

CreneHb ¢ panoHAJbHBIM NMoKa3arTesieM. (134.)

Crenenb C LENbIM IOKa3areaeM M e€ cBoiicTBa. Bo3BeaeHHE 4YMCIOBOrO HEPAaBEHCTBA B
CTENEHb C HATypaJbHbIM IOKa3areneM. KopeHb N-ii CTENeHH, CTENEHb C PALMOHAIbHBIM
MIOKa3aTeseM.

@®opmupyeTcs TMOHATUE CTENEHH C ILEJIbIM OTPULATEIbHBIM U HYJIEBBIM IIOKA3aTesIMHU.
[loBTOpsieTCs ompeneneHrne CTaHJapTHOrO BUia yucia. Jloka3plBaeTcs CBOMCTBO BO3BEIICHUS
B CTENEHb C IEJIBIM OTPHUIATEIbHBIM I[IOKA3aTelIeM IPOU3BENECHUS JIBYyX MHOMKHUTEIIEH.
VYyamuecs oBlaeBalOT YMEHHUSIMU HAaXOAUTh 3HAYEHHE CTENEHU C LEJIbIM MOKa3aTesieM Mpu
KOHKPETHBIX 3HAYEHUSX OCHOBAaHUS U IOKAa3aTess CTENEHU U MPUMEHSTh CBOMCTBA CTEIEHU
JUIsL  BBIYMCIICHHMS] 3HAYEHUH 4YHMCIIOBBIX BBIP@XXEHUW W BBIIOJIHEHHS IPOCTEUILNX
npeoOpa3oBaHuil.

VYyamuecss 3HaKOMSATCA C BO3BEICHHUEM B HATYypalIbHYIO CTEIIEHb HEPABEHCTB, Y KOTOPBIX
JICBBIC M TPABBIC YAaCTH MOJIOKUTEIBHBL. B nanpHeieM 3Tu 3HaHus OyyT IPUMEHSTHCS IPU
M3yUYeHUU Bo3pacTaHusi U yObiBaHus QyHKuud y = x2 , y = x3. B nanHoi Teme BBOASATCS
MOHATHE apU(PMETUYECKOTO KOpHS HATYpajJbHOW CTETEHH H TIOHATHE CTENEHH C
panroHaIbHBIM nokazareneM. HeoOXonMMOCTh WX BBEIEHHS OOOCHOBBIBA€TCS  Ha
KOHKpETHBIX mpuMepax. DopMmupoBaHHE YMEHUS NPUMEHITh CBONCTBA CTENEHU C
panMoHaIbHBIM I10KA3aTeJIEM HE

perycMaTpuBaeTCs

Crenennas ¢pynknus. (154)

O6nacte omnpenenenust ¢GyHkiuu. Bo3pacranme u  yObiBanue QyHkiuu. YETHOCTH U

. k o
HCYCTHOCTD (bYHKI_II/II/I CDYHKI_II/ISI y:; HpI/I HU3YUYCHHUHN MaT€pualla JaHHOU TJIaBbI

yIIIyOJISIFOTCS. U CYIIECTBEHHO PACHIMPSIOTCA (YHKIMOHATbHBIE MPEACTABICHHS YUYaIIHXCs
.Ha mpumepax dynkumit y = x3, y = x1/2, y = 1/x paccmarpuBaroTCs OCHOBHBIE CBONCTBa
CTETIEHHON (YHKIMHU, KOTOpBIE TOCTE M3YyUeHHs] CTENEeHU C JIEHCTBUTEIbHBIM IOKa3aTeleM
JSATYT B OCHOBY

dbopMupoBaHusl TMPEACTABICHUN O CTENeHHOW GYHKIHH C JIOOBIM JeHCTBUTENBHBIM
nokaszareneM. 37ech K€ BaXXHO HE TOJbKO H3YUWUTh CBOMCTBA M TpadUKUd KOHKPETHBIX
(GyHKIMI, HO W TOKa3aTb MPHUKJIAJHOM acleKkT MX NPUMEHEHHS .YUalluMmcsl TNpeACTOUT
OBIIAJIETh TAKUMU MOHATUSAMH, KaK 00J1aCTh OMPEeNIeHUs, YeTHOCTh U HE-4€THOCTh (PYHKIIUH,
BO3pacTaHue U yObIBaHME (PyHKUIMU Ha mpomexyTke. [IoHATus Bo3pacTaHusi U yObIBaHUS
byHKIMH, yJanuecs BCTpedald B Kypce anredpsl 8 Kiacca, HO JIMIIb MPU U3YUYEHUU TaHHOU
TeMbl (OPMHUPYIOTCSI OINpeNeNeHHus] O3TUX TMOHATUH, a, CJeJoBaTeIbHO, MOABIsAETCS
BO3MOXKHOCTh aHAJIUTUYECKHU JI0KAa3aTh BO3pACTaHUE WM yObIBaHWE KOHKPETHOU (PYHKIIMU Ha
npomexyTke. (OgHako ™poBeAeHHE TMOJOOHBIX JOKa3aTeabCTB HE BXOAUT B YHUCIO
00s13aTeNbHBIX YMEHU.) Yyamuecs T0JKHBI HAyYUThCS HAXOIUTh MTPOMEXYTKH BO3PACTAHUS
(GyHKIMM ¢ TOMOIIbIO TpaduKa

paccmarpuBaemoit pyHkuuu. Ilpu u3ydyeHuM Tembl mnpuMepbl (YHKIUH ¢ JpOOHBIM
MoKa3aTesieM HE pacCMaTpUBAIOTCS, TaK KaK MOHSATHE CTENEHU C PALlMOHAIBHBIM IOKa3aTeIeM
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B JIaHHOM Kypce He BBOAUTCS. IIpu u3ydeHMH KakaoW KOHKpPETHOW (yHKuMU (BKIIOYas U
dbynkiun y = kx + b, y=ax2+bx+c.) npeamonaraercs, 4To ydamuecsi CMOTYT HM300pa3uTh
3cku3 rpaduka paccMarpuBaeMod (YHKIMHM M 1O TpauKy NepeduciuTb ee cBoicTBa. C
MTOMOIIBI0 (PYHKITUH

y = k/x-yrounsercs moHsTHE OOpaTHOW NPOMNOPIHOHAIBHOCTH, O KOTOPOM JIMIIb
YIIOMUHANIOCh B Kypce airedpbl 8 kiacca. [lpu m3yueHun naHHOW TeMbl 0c000€ BHUMaHUE
VAEINSETCsl CBOMCTBAM (DYHKIMI M OTOOPaKEHUIO STUX CBOMCTB Ha rpadukax. OMHOBPEMEHHO
dbopMUpyIOTCS HauajbHbIE YMEHHs BBINOJHATH HpocCTeilline npeoOpa3zoBaHus TpaduKoB
byHKIHA.

Iporpeccuu. (154.)

UucnoBass TOCIEIOBAaTENbHOCTh. ApudMeTndeckass M T€OMETpPHUYECKash IPOTPEeCcCUH.
@opmynibl N-rO 4YjeHa U CyMMbI N TMEPBBIX WIEHOB apu(PMETUUYECKOH U TeOMETPUUECKOI
IIPOIPECCHUHN.

VYyamuecss 3HaKOMSATCS C MOHATUEM YHMCIOBOM MOCIIENOBATEIbHOCTH, y4arcs IO 3aJaHHOU
op-

MyJ€ N-TO 4jieHa MPH PEKypPEeHTHOM cHocoOe 3aJaHus MOCIEA0BaTeIbHOCTH HAXOIUTh
WIEHbl IOCJIEA0BAaTEIbHOCTH. 3HAKOMCTBO C apU(PMETHYECKOM U Te€OMETPUYECKON
MPOrPEecCUsIMA KaK YHCIOBBIMU TOCIEAOBATENLHOCTSIMU OCOOBIX BHUIOB IPOUCXOTUT Ha
KOHKPETHBIX MPaKTUYECKUX mpumepax. @opMysbl n-ro 4jieHa U CyMMbI N-TIEPBBIX UYJICHOB
o0eux mporpeccuil BHIBOISTCS YUMUTEIEM, OJHAKO TPeOOBaTh OT y4YalUXCS BBIBOIUTH STHU
(bopMyITBI HEOOSI3aTEITBHO.

VYopakHeHUsT He JOJDKHBI MPEIoJiaraTh HCIOJIB30BAaHUE B CBOEM pelleHuu (Gopmyn, He
IPUBEJIECHHBIX B yueOHHKE. OCHOBHOE€ BHUMAaHME YNEISETCS PEIICHUI0 MPAKTUYECKUX U
MPUKJIAIHBIX 33]1a4.

Cayuaiinbie co0bITHs.(144.)

CoObITUSI HEBO3MOXKHbBIE, IOCTOBEPHBIE, CitydaiiHbie. COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
PaBHOBO3MOXKHBIE  cOOBITHS.  Kilaccmueckoe — ompenerneHHe  BEPOSTHOCTH  COOBITHS.
[IpencraBieHre O TEOMETPUUYECKOM BEPOATHOCTU. PelleHre BepOATHOCTHBIX 3aJad C
MIOMOIIBI0 KOMOWHATOPUKH. [IpOTHBOIIONIOKHBIE COOBITUS M HX BepOoATHOCTH. OTHOCHTEIbHAS
YacTOTa U 3aKOH OoNbIINX yrceln. TakTuka urp, CripaBesIuBbIC U HECIIPaBEATUBbIE UTPHI.
Kraccuueckoe ompeneneHue BEPOSATHOCTH COOBITUSI BBOIWUTCS M TPUMEHSIETCS B XOJE
MOJICIUPOBAHUSI OTBITOB (HMCIBITAaHUI) C PAaBHOBO3MOXKHBIMH HCXOJaMH: OpOcaHHWE MOHET,
UTpajbHBIX KYOHMKOB, HU3bSITHE KAapT M3 KOJIOJbI, KOCTeH JOMHUHO W3 Habopa W T. I
CratucThueckoe OIpENeIeHUE BEPOSTHOCTH  BBOAUTCS IOCIE PACCMOTPEHUS OINBITOB, B
KOTOPbIX PaBHOBO3MOXKHOCTh HCXOJOB He oueBHAHa . [IpuBoguTcs TeopemMa O cymme
BEPOSITHOCTE MPOTHBOIOJIIOKHBIX COOBITUN. PaccMmarpuBaroTCcsi 3aaud Ha HaxOoXIECHUE
BEPOSITHOCTH MCKOMOIO COOBITHSI 4Yepe3 HaxOKICHHE BEPOSTHOCTU IPOTUBOMOIOKHOIO
coObITust. [IpuKIamHON acmekT BEpOSTHOCTHBIX 3HAHUN WILTIOCTPUPYETCS, B YACTHOCTH, MPHU
BBISIBJICHUU CIIPABEJIMBBIX U HECIPABEUIMBBIX UTP, MPHU IJIAHUPOBAHUH YUaCTHS B JIOTEPESX
UT. I

Cayuaiinblie BeJTHYUHBI. (124.)

Tabnuubl pacnpeneneHrs 3HAYeHUN CIy4ailHON BenuuyuHbL. HarnsgHoe mnpeacTaBieHue
pacnpezeneHuss cydyailHOW BEJIMYUHBL: MOJIMIOH YacTOT, JUarpaMmbl KPYroBbl€, JIMHEHHBIE,
cTonbuarele, TUCTOrpaMMa. [eHepanbHas COBOKYMHOCTh M BbIOOpKa. PempeseHTaruBHast
BbIOOpKa. XapaKTepUCTUKU BBIOOPKH: pa3Max, Moja, MeauaHa, cpenHee. [Ipencrasienue o
3aKOHE HOPMAJILHOTO paclpeieeHusl.

[Tocne 3HakOMCTBa C pa3IUYHBIMU BUAAMH CIy4alHBIX BEIMYMH HPHUBOASTCS MPUMEPHI
COCTaBIIeHUsl TaONMI] pacrhpefeNieHuss OJTUX BEIUYMH 10 BEPOSTHOCTSAM, YacTOTawm,
OTHOCHUTENIbHBIM uacToTaM. Ha ocHoBaHMM TaOnuil pacnpeneneHusi CTPOSTCS TOJTUTOHbI
4acTOT U aAuarpaMMbl. DopMuUpyeTCsl NMPEACTABIEHUE O IE€HEPAJbHOW COBOKYIMHOCTH , O
MPOU3BOJBHOM U pernpe3eHTaTuBHOM  BbhIOOpkax. Ha yueOHBIX BBIOOpKAX, HMEIOIIMX
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HEOONBINON pa3max, GopMHpYeTCs yMEHHWE HAXOAWTh MOJIY, MEIUaHy M CpellHee 3HAuCHHUE,;
YMEHUE ONPEALIATh

—KaKyl BBIOOPKY HMEET CMBICIT XapaKTePHU30BaTh OHOM M3 IICHTPATHHBIX TCHICHIIHH.
PaccmarpuBaroTCsi AUCKPETHBIE U HENIPEPBIBHBIE CITyYalHbIE BEJIMUMHBI, JEMOHCTPUPYETCS
HalIAIHAas UHTEPIIPETALMS PACIPENCIICHUS 3HAYEHU HENPEPHIBHON CIIy4allHOM BEJIMYMHBI C
MOMOIIbIO THUCTOrpaMMbl. [IpuUBOIATCS XapakTEpUCTHUKUA BBIOOPKM —OTKJIOHEHHE OT
CpPEIHEro, AUCIIEPCHUs], CPEHEE KBAaJIPaTUYHOE OTKJIOHEHUE. DOpMYyIHpyeTCs MPAaBUIO TPEX
CUTM.

Jloruka u Muoxectna.(154.)

MHOX€ECTBO, 3JIEMEHT MHOXECTBA. 3aJaHUE€ MHOXKECTB IEPEYUCICHUEM 3JIEMEHTOB,
XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHaapTHhIE 0003HAUYEHHUS YUCIOBBIX MHOXKECTB. [lycToe
MHOECTBO U ero oOo3HaueHue. [logmHoxkecTBo. OObeNMHEHUE U TIEPECEUCHHE MHOMXKECTB,
pPa3HOCTh MHOXECTB. MiumrocTpanusi OTHOLIEHUH MEXIY MHOXKECTBAMH C IOMOIIBIO
quarpamm  Oiinepa —Benna.llonstue o paBHOCWIBHOCTH, CII€OBaHUU, YIOTpeOieHue
JIOTUYECKUX CBS30K.

@opMUpOBaHUE MPEACTABICHUI O MOAMHOMKECTBE, MHOXKECTBE, JJIEMEHTaX MHOXECTBA, O
XapaKTEPUCTHUYECKOM CBOMCTBE, O Kpyrax Jiiiiepa, 0 pa3HOCTH MHOXKECTB, O JOTIOJTHEHUHN

0 MHOXECTBa, O YHCIIOBbIE MHOXECTBa, MEpPEcCeUYeHUH U OOBEIWHEHUU MHOKECTB,
COBOKYITHOCTH.

IHoBTOpenue. Pemienue 3aaa4 no Kypcey ajaredopsl 7-9 kiaaccos. (164.)

Pa3nen 3. [lnanupyemblii pe3yibrar.

[Iporpamma  oOecrieuWBaeT  JOCTIDKEHHSI — CIEAYIOIIMX  PE3YJAbTaTOB  OCBOCHUS
o0pa3oBareIbHON MPOrpaMMbl OCHOBHOTO 00IIIEr0 00pa3oBaHUs:

JUYHOCMHbLE:

e  (QopmupoBaHHE OTBETCTBEHHOIO OTHOIICHHUS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTHU
00y4JarIMXCs K CAaMOPA3BUTHIO M CAaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U
MO3HAHUIO, BEIOOPY AalibHENIIero o0pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHUpe npodeccuii u
npoecCHOHAIBHBIX ~ NPEANOYTEHUH, OCO3HAHHOMY  IIOCTPOCHHMIO  WHIMBUAYaJIbHON
00pa3oBareIbHON TPACKTOPUH C YUETOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB;

e (QopmHpoBaHHE IEJIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOLIECTBEHHOW MPAKTHUKH;

e  (opMHpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH U OOLICHUM M COTPYIHUYECTBE CO
CBEpCTHHKAMH{, CTapIIMMU W MJAQJIIMMU B 00pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM,
y4e0OHO-UCCIIEeI0BATENbCKON, TBOPUECKON U APYTUX BUAX JI€ATEIbHOCTH;

e yMEHHE 5ICHO, TOYHO, IPAaMOTHO H3JIaraTh CBOM MBICIHM B YCTHOM M NMUCBMEHHOH peuH,
MOHUMATh CMBICIT TIOCTAaBIICHHOW 3a[a4M, BEICTpAaUBaTh apryMEHTAIUIO, TIPUBOIUTEH MPUMEPHI
U KOHTPIIPUMEPHI;

¢ KPUTUYHOCTb  MBIIUICHHS, YMEHHE pacClo3HaBaTh JIOTHUECKH  HEKOPPEKTHBIE
BBICKA3bIBaHMUsI, OTIUYATh TUIIOTE3Y OT (haKTa;

®  KPEAaTUBHOCTHh MBINUICHUS, WHHUIIMATHBY, HAXOMYHMBOCTh, AKTUBHOCTh TIPU PEIICHUU
reOMEeTPUYECKUX 3a/1ay;

e  yMEeHHe KOHTPOJIMPOBATH MPOLECC U PE3YJbTAT YUeOHON MaTeMaTHUECKON 1eATEIIbHOCTH;
® CrHOCOOHOCTh K SMOLMOHAJIBHOMY BOCIPHATHIO MaTeMaTHYecKuX OOBEKTOB, 3ajad,
pElIEHU, pacCyKACHUN;

Memanpeomemmbole:

pe2yisimueHble YHUBepcaibHble yieOHble Oeticmaus:




1. VYMeHue caMOCTOSATENBHO ONpPEACNATh IeNu OOy4YeHMs, CTaBUTh M (POPMYJIHUPOBATH
HOBBIE 3aJ]aul B yuyeOe U MO3HaBaTEIbHOU AESTETbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI
CBOEH II03HABATEJILHOU JESATEIbHOCTH.

Obyuarowuiics cmodxcem:
® AHANM3UPOBATh CYIIECTBYIOLIME W IUIAHUPOBaTh Oyxayme  oOpa3oBaTebHbBIE
pe3yIbTaThl;
e  UACHTU(UIHMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONPEEIISATH TIABHYIO MPOOIEMY;
®  BBIIBUTATh BEPCUHU pEIICHHUsS MPOOJieMbl, (POPMYIUPOBATh THIIOTE3BI, MPEIBOCXHUINATH
KOHEUHBIN pe3ysbTarT;
®  CTaBUTH IeJIb JICATEILHOCTH HAa OCHOBE OMNPENEICHHON MPOOJIEeMbl U CYIIECTBYIOLIUX
BO3MOKHOCTEI;
e (opmynupoBaTh yueOHbIE 3aJayd KaK IIard JOCTH)KCHHUS IIOCTABICHHOW IeNn
JESTEIIbHOCTH;
e  000CHOBBIBATH 1I€JIEBbIE OPUEHTUPHI U MPUOPUTETHI CCHLIKAMHU Ha LIEHHOCTH, YKa3bIBas U
000CHOBBIBas! JIOTHUECKYIO MOCIEA0BATEIHHOCTD I11aroB.
2. YMeHHE CaMOCTOSITEbHO IUIAHHUPOBATh NYTH JOCTH)KCHHUS IIeJeid, B TOM 4YHCIE
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOojee HP(HEKTUBHBIC CIOCOOBI pPEIICHUS
yueOHBIX Y IT03HABATEIbHBIX 3a/1a4.
Obyuarowuiics cmodxcem:
e  ompenensaTh HeOOXOAMMBbIC IEHCTBUSI B COOTBETCTBUU C YYEOHOW U IMO3HABATEIHHOU
3aJjaueil U COCTaBIATh AITOPUTM X BBIMIOJTHEHHUS,
e 00OCHOBBIBaTh M OCYIIECCTBIATH BbIOOp Hamboiee 3(P(PEKTUBHBIX CIIOCOOOB pEIICHUS
yueOHBIX Y I103HABATEIbHBIX 33/1a4;
®  OmpenesITh/HaXOAWTh, B TOM YHCIE W3 MPEAJIOKEHHBIX BapHAHTOB, YCJIOBUSA IS
BBITMIOJTHEHMS Y4eOHOM 1 MO3HABATENIBHOM 3a1a4u;
e  BBLICTPaMBAaTh KU3HEHHBbIE IUIAHBI Ha KpaTKOCpOUHOEe Oynyiuee (3asABISATh LIEJIEBbIE
OpUEHTHUPBI, CTAaBUTh aJEKBaTHbIE UM 3aJauyd M Ipeajaratb JEHCTBUs, yKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD I11aroB);
e  BHIOMpATh U3 NPEIOKEHHBIX BApPUAHTOB M CAMOCTOSITEIILHO MCKATh CPENCTBA/PECypChl
JUISL pEIIeHUs 3a]1a4M/TOCTHKEHUS 1IEeIIN;
® COCTaBJNATh IUIaH pEUIeHUs MpoOieMbl (BBINOJIHEHUS  IPOEKTa, MPOBEAECHUS
MCCIIEI0BAHUS);
e  OmnpeleNITh MOTEHUUANbHbIE 3aTPYAHEHMsI MpPU pelIeHWH y4eOHOW M MO3HaBaTeIbHOU
3a/la4il U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;
®  OIMUCHIBATH CBOW OMBIT, 0OPMIISiS €ro AJI Mepeiadu IPYTUM JIIOJIIM B BUE TEXHOJIOTUU
pelIeHrs IPaKTUYECKUX 3a]a4 ONPEIEIEHHOr0 Kiacca;
e [UIAHUPOBaTb M  KOPPEKTHPOBATH CBOK  HHAMBHUIYAIbHYI0  00pa30BaTENbHYIO
TPACKTOPHUIO.
3. YMeHHe COOTHOCHUTH CBOM JCUCTBHUS C TUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JIeATENBHOCTH B NPOLIECCE JOCTHKEHUS pe3ysbTara, ONpeAessaTh CIOCOObI
JEeHCTBUI B paMKax MpeIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JEHCTBUS
B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYALUEH.
Obyuarowuiicst cmodcem:
e  ONpeleNsiTh COBMECTHO C II€AAaroroM M CBEPCTHUKAaMHM KPUTEPUHU IIIAHMPYEMBIX
pe3yabTaTOB U KPUTEPHU OLIEHKU CBOEH YUeOHOM JeATeIbHOCTH;
e  cuCTEeMaTH3UPOBATh (B TOM YHMCIE BHIOMpATh MPUOPUTETHBIE) KPUTEPHH IIIAHUPYEMBIX
pEe3yJIbTaTOB U OILICHKU CBOEH JeSTENbHOCTH;
e 0oTOMpaTh MHCTPYMEHTBHI JJs OLEHMBAHUSA CBOEH JEATETBHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOCH JESATETLHOCTH B PAMKaXx MPeI0KEHHBIX YCIOBHH U TpeOOBaHMIA;



®  OIICHUBATh CBOIO JEATEIHHOCTH, APTYMEHTHUPYS MPUYMUHBI JOCTH)KEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO pe3yJIbTaTa;

® HAaxOIUTh JIOCTATOYHBIE CPEACTBA JUISl  BBIIOJHEHWS y4eOHbIX JICHCTBUH B
U3MEHSIOMICHCS CUTYallul W/WIH TIPU OTCYTCTBUH IJIAHUPYEMOT'O Pe3yJIbTaTa;

e paboras MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHUBBI B TEKYUIYIO JESATEIbHOCTb Ha OCHOBE
aHajlu3a W3MEHEHWHM CHUTyaluu Uil [IOJIy4eHHs 3allJJaHUPOBAaHHBIX  XapaKTEPUCTUK
IPOAYKTa/pe3ynbTara;

e  YCTaHABJIMBaThb CBSA3b MEXAY IOJYYEHHBIMH XapaKTePUCTUKAMH NPOAYKTa MU
XapaKTepUCTHKaMM Tpoliecca AEATEJbHOCTH U [0 3aBEPIIEHUM AEATENbHOCTU IpeylaraTh
M3MEHEHUE XapaKTepUCTHK Ipoliecca s IOJY4YEHHsS YIYyUYLIEHHBIX XapaKTEPUCTHK
IPOAYKTa,

® CBEpATh CBOM JCHCTBUSA C IENBIO W, NPU HEOOXOIMMOCTH, HCHPABIATH OMIMOKU
CaMOCTOSITENILHO.

4. VYMeHHE OLIEHUBaTb IIPABUIBHOCTb BBIIOJIHEHUS Y4eOHOH 3ajaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PELLEHUS.

Obyuarowuiics cmodicem:

®  OIpeleNsITh KPUTEPUH NPaBUIIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOM 3a71auu;

®  aHaJIU3UPOBATH U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIEIO MHCTPYMEHTApUSI IS
BBINOJIHEHUS yUeOHOI 3a/1auu;

e  CcBOOOJHO MOJB30BaTHCS BHIPAOOTAHHBIMU KPUTEPUSMU OLEHKH U CAMOOLIEHKH, UCXO/S
U3 eI U UMEIOUINXCS CPEICTB, pa3inyasi pe3ysibTaT U CrocoObl IeHCTBUM;

®  OLIEHUBaTb MPOJIYKT CBOEH JEATEIBbHOCTH IO 33JaHHBIM W/WIM CaMOCTOSATENIBHO
OIpeIeNIEHHBIM KPUTEPHSM B COOTBETCTBUM C LIEJIBIO AEATEIbHOCTH;

e 00OCHOBBIBAaTh JIOCTHKMMOCTH LM BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYNHBIX BHEIIHUX PECYPCOB;

e  (uKcHUpOBaTh U AHATU3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.
5. Bnagenume ocHOBaMM ~ CaMOKOHTpPOJI, CAMOOLEHKH, IpPHUHATUS  pelleHudl u
OCYIIECTBIICHUS OCO3HAHHOT'O BHIOOpA B YU€OHOM U TTO3HABATEILHOM.

Obyuarowuiics cmodicem:

e  Ha0NIOAATh U aHAJTU3UPOBATH COOCTBEHHYIO YU€OHYIO U MO3HABATEJIbHYIO JESATEIbHOCTD
U 1€ATEIbHOCTD APYTUX 00yJarommxcs B IPOLECCEe B3aUMOIIPOBEPKH;

®  COOTHOCHTbH pealbHbIE U IUIAHUPYEMbIE Pe3yJbTaThl MHIMBUAYATLHONW 00pa3oBaTeIbHOM
NeSITeIbHOCTH U JIe1aTh BHIBOJIBI,

® [IPUHUMATh PElICHHE B yUeOHOW CUTYyallMl U HECTU 32 HETO OTBETCTBEHHOCTD;

®  CaMOCTOSITENBHO ONPENENSATh IPUYMHBI CBOEr0 YCIEXa WM HEyclliexa U HaxXOOWTh
CHocoOBI BBIX0JIa U3 CUTYAI[MH HEYyCIeXa;

®  PETPOCHEKTUBHO OIpPEAeisaTh, KaKue NEHCTBUS MO pEIIeHHI0 Y4eOHOM 3adauu WiH
napaMeTpbl ITHUX JEeHCTBUH NpPUBENM K IMOJYYEHHUIO MMEIOIIErocs MpoayKTa Y4eOHOH
NeSITebHOCTH;

e  JIEMOHCTPUPOBAaTh NPHUEMBI PETYJSIIUN TMCUXO(PU3UOJOTUYECKUX/ SMOIMOHAIBHBIX
COCTOSSHUM g JocTwKeHus d¢pdexkra yCHoKOoeHHsl (YCTpaHEHHUS HSMOLMOHAIBbHON
HaNpsDKEHHOCTH), 3¢ ¢dekTa BOCCTaHOBJIEHUs (OCiablieHUusT NPOSBICHUN YTOMIICHHS),
a¢dekTa akTUBU3AIMH (TOBBILICHUS IICUXO(PHU3UOIOTHYECKON PEAKTUBHOCTH).
NO3HABAMENbHbIE YHUGBEPCATbHbIE VieDHble 0eUCmEUs.:

1. VYwmenue omnpenensiTh TMOHATHS, CO3/1aBaTh OOOOIIECHHS, YCTaHABIUBATh aHAJIOTHH,
KJacCu(UIUpPOBaTh, CaMOCTOATENbHO  BbIOMpAaTh  OCHOBAHUS U KpUTEpUU  JUIs
KJIacCU(UKALlMY, YCTaHABIMBATh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE
paccykeHue, yMO3akiioueHHe (MHAYKTHBHOE, JeAyKTUBHOE, [0 aHaJOrMH) U JejaTh
BBIBOJIBI.

Obyuarowuiics cmodicem.




e moaOMpaTh CIIOBa, COMOJIYMHEHHBIE KIIFOUEBOMY CIIOBY, ONMPEIEIISAIONINE ero NMPU3HAKU U
CBOMCTBA;

® BBICTPaMBaTh JIOTHYECKYIO LENOYKY, COCTOSANIYI0 M3  KIIOYEBOIO CIOBa U
COIOTYMHEHHBIX MY CJIOB;

®  BBIJCNATH OOIIMIA MPU3HAK ABYX WJIM HECKOJIBKUX MPEAMETOB WU SBICHUN U OOBSICHSTDH
UX CXOJICTBO;

e  00BEIUHSATH IPEIMETHI U SBJICHHSI B TPYIIIHI 110 OMPECIICHHBIM NMPU3HAKAM, CPABHUBATD,
KJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

®  BBIJCNATH SBJICHUE U3 OOIIET0 Psiaa APYTUX SBICHHUI;

e  ompeneNsTh 0OCTOATENbCTBA, KOTOPHIE MPEIIIECTBOBAIN BO3HUKHOBEHHUIO CBSA3H MEXIY
SBJICHUSIMHU, U3 3TUX OOCTOSITENBCTB BBLACIATH ONMPEACISIONIne, ClIOCOOHbIE OBbITh TPUYUHON
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIICICTBUS SIBJICHUI;

®  CTPOUTH PACCYXKICHHE OT OOIIMX 3aKOHOMEPHOCTEN K YaCTHBIM SIBICHUSM U OT YaCTHBIX
SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

®  CTPOUTH PACCYKJEHHE HAa OCHOBE CPaBHEHHMsI MIPEIMETOB U SIBJIICHUI, BBIICTSAS MPU 3TOM
o01Ire MPU3HAKY;

e u3JaraTh MOJNYYEHHYIO HWH(POPMALMIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoil
3a]1a4uu;

®  CaMOCTOSITEIbHO YKa3bIBaTh Ha MH(POPMAIUIO, HYXKAAIOIIYIOCS B MPOBEpPKE, Mpeaiaratb
U IPUMEHATH CII0CO0 MPOBEPKU JOCTOBEPHOCTH HH(POPMAIIHH;

e  BepOaNM30BaTh SMOIMOHAIBHOE BIICYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

e OOBSICHATH SIBJICHHUS, TIPOIECCHI, CBSI3W W OTHOIICHHUS, BBIABIIEMbIE B XOJE
MIO3HABATENIBHOM W WCCIENIOBATEIbCKOW  JESITEIBHOCTH (IPUBOJUTH OOBSCHEHHE C
u3MeHeHueM (hopMbl MpecTaBiIeHUs; OOBSICHATh, ACTATU3UPYs WM 000011ast; OOBICHITH C
3a/laHHOM TOYKH 3pEHUs);

®  BBIBIATH U HA3bIBaTh MPUYHHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOXHbBIE / Haubosee
BEPOSATHBIC TPUYUHBI, BO3MOXKHBIC TMOCICACTBUS 3aJaHHOW TPUYMHBI, CAMOCTOSITEIHHO
OCYIIECTBIISISI MPUUMHHO-CIIEICTBEHHBIN aHaTH3;

e  JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAJIHM3a PA3HBIX TOYEK 3PEHHs, MOJITBEPKIATh
BBIBOJ] COOCTBEHHOH apryMeHTAIMel WM CaMOCTOSITETFHO OJTYYeHHBIMHU TaHHBIMHU.

2. YMeHue co3iaBaTh, IPUMEHATH U IPEOOPA30BLIBATh 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI
JUTSL pelieHnst y4eOHBIX M MTO3HABATEIbHBIX 3a/1a4.

Obyyarowuiics cmodcem:

e 0003HaUaTh CHMBOJIOM W 3HAKOM MPEIMET U/UIN SIBIICHUE,

®  ONpeneNsiTh JIOTMYECKHE CBSI3M MEXIYy INpeJIMeTaMH W/WIH SBJICHUSMH, 0003HAYaTh
JTAaHHBIE JIOTHYECKHUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

e  cozmaBaTh aOCTPAKTHBIN WM peallbHBIN 00pa3 mpeaMeTa u/iiv sBICHUS;

®  CTPOMTBH MOJIENIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4M W/WIM crioco0a ee pelieHus;

e co3maBaTh BepOajbHBIC, BEIIECTBEHHBIE M HH(POPMAIIMOHHBIE MOJEIU C BBIIEICHHEM
CYIIECTBEHHBIX XapaKTEpUCTUK OOBEKTa A OIMpeAeNieHHs crnoco0a penieHHs 3aJaddl B
COOTBETCTBUU C CUTYalUEH;

e mpeoOpa3oBBIBATh MOJENU C LEJIbI0 BBIIBICHUS OOIIMX 3aKOHOB, OMPEIENSIOMINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® [EPEBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACMEKTHYIO) WH(MOPMAIHIO U3 TpaduvecKoro
Wi (popMaTu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHUS B TEKCTOBOE, H HA000POT;

® CTPOWUTH CXEMY, JITOPUTM JICHCTBHs, UCIPABIATh WA BOCCTAHABINBATH HEWU3BECTHBIM
paHee alIrOpUTM Ha OCHOBE WMEIOIIETrocs 3HaHHS 00 OO0BEKTE, K KOTOPOMY HPUMEHSETCS
AITOPUTM;

®  CTpPOHWTH J0Ka3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTHBHOTO;
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®  aHATM3UPOBATH/Pe(IEKCUPOBATH OMBIT PAa3pabOTKU W pean3alud y4eOHOro MPOEKTa,
MCCJIEIOBaHMS (TEOPETUYECKOTO, SMIIMPUUYECKOT0) Ha OCHOBE MPEJIOKEHHON MPOOIEMHOMN
CHUTYAaIlUH{, TIOCTABICHHOH LIEJIH W/WIIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ybTaTa.

3. CMbICIIOBOE YTEHUE.

Obyuarowuiicst cmodcem:

® HaxoIuUTh B TeKkcTe TpeOyemyro HHGOpManui0 (B COOTBETCTBHHM C IEJIIMU CBOEH
JIESATEIILHOCTH ),

® OpHCHTHUPOBATHCS B COJEPKAHMM TEKCTa, IOHUMAThb IEJOCTHBIH CMBICI TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

®  YCTaHABJIMBATH B3aMMOCBS3b ONKCAHHBIX B TEKCTE COOBITHIL, ABJICHUH, IPOLIECCOB;

®  pE3IOMHPOBATh IJIaBHYIO UJICIO TEKCTA;

4. Pa3BuTHe MOTHBAIIMHM K OBJIAJICHUIO KYJIbTYpPOW aKTUBHOT'O HCIOJIb30BaHUS CIOBapei U
JPYTHX TIOUCKOBBIX CHCTEM.

Obyuarowuiicst cmodicem:

e  ompenensaTh He0OXOAUMBIE KITFOUEBbIe TOUCKOBBIE CIIOBA U 3aIIPOCHI;

®  OCYIIECTBIISITH B3aUMO/ICHCTBUE C AIEKTPOHHBIMU IIOUCKOBBIMH CUCTEMAaMHU, CJIOBAPSIMH;
e (QopmupoBaTh MHOXECTBEHHYIO  BBIOOPKY U3  TIOUCKOBBIX  HCTOYHHKOB  JUIS
00BEKTUBH3AIMH PE3YIHTATOB IMOUCKA;

®  COOTHOCHTb ITOJIYYEHHBIE PE3YNbTAThI [IOMCKA CO CBOEH EATEIbHOCTBIO.
KOMMYHUKAMUBHbIE VHUBEPCAIbHbIE YYeOHble QelCmBUs.:

1. VYMenue opraHu3oBBIBaTH y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ESATEIBHOCTH C
yYUTENEM M CBEPCTHUKAMH; padOTaTh HHIUBUAYAJbHO M B TPYIIE: HAXOAUTh oOriee
pelleHre U paspemiats KOH(PIUKTHI Ha OCHOBE COTJIACOBAHMS MO3MIMM M y4eTa MHTEPECOB;
dbopMynHpoBaThH, APTYMEHTUPOBATH H OTCTABATH CBOC MHEHHE.

Obyuarowuiics cmodicem:

® OIIPEJIEISITh BO3MOXHBIE POJIM B COBMECTHOM JESITENIbHOCTH;

® UrpaTh ONPE/CIIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;

® IPHHAMATH TO3UIMIO COOECeHNKA, TIOHMUMAs MO3HUIHMI0 JPYroro, pa3iudaTh B €0 PEyH:
MHEHUE (TOYKY 3pEHHS ), TOKA3aTEIbCTBO (ApPTYMEHTBI), (PaKThI, TUTIOTE3bI, AKCHOMBI, TCOPHUH;
e OTIpeieIATh CBOM JCWCTBUS M JACUCTBUS MapTHEPa, KOTOpbIE CIIOCOOCTBOBAIN HIIU
MPETSITCTBOBAJIM MPOTYKTUBHOW KOMMYHHKAITHH;

® CTPOUTH MO3UTHUBHBIE OTHOILIEHHS B ITpoliecce yueOHO! U 03HaBaTeIbHOM 1€ TeIbHOCTH;

® KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3PEHHUS, B IHCKYCCUU yMEThb
BBIIBUTAaTh KOHTPApryMEHTHI, mepedpasupoBaTh CBOIO MbBICHH (BlaJleHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

® KPUTUYECKH OTHOCHUTHCSI K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM TIPU3HABAThH
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

e [IpeJTaraTh ATbTEPHATUBHOE PElIeHNE B KOH(IMKTHON CUTYAIHH;

® BEJICIISITH OOIIYIO TOUKY 3PSHHS B AUCKYCCHU;

® JOrOBapMUBaThCs O MpaBUIIaX M BOMPOCAX I 0OCYK/I€HUS B COOTBETCTBUHU C ITOCTABJICHHOM
nepe. rpyInou 3aaa4yen;

® OpraHM30BbIBaTh y4eOHOE B3aMMOJAEHCTBHE B rpymne (OmpeaensTh oO0Iue LenH,
pacnpeensiTh pojiu, JOroBapuBaThCs APYT € APYTOM U T. 11.);

eyCTpaHATh B paMKax JHalora pa3pbiBBl B  KOMMYHHUKallUd, OOYCIOBJICHHBIE
HETMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOecelHuKa 3aaa4yu, (OpMbI WIH COJCpPKAHUS
Janora.

2. YMeHHE OCO3HAaHHO HCIIOJIb30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUH C 3ajaduei
KOMMYHHKAIMH JUTsI BBIPOKEHHSI CBOUX YYBCTB, MBICIICH M MOTPEOHOCTEN JUIsl TIIAHUPOBAHUS
U PETyJSIMU  CBOEM  JI€ATEIbHOCTH; BIQJEHUE YCTHOM MW TIMCBMEHHOM pEUbIo,
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MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO.
Obyuarowuiicst cmodicem:
® OIIPEJIEISATH 3a/1a4y KOMMYHHMKAIMU U B COOTBETCTBUU C HEW OTOMpATh peueBbIE CPEACTBA;
e OTOMpaTh U MCHOJH30BaTh PEUEBHIC CPEACTBA B TpOIlecCe KOMMYHHUKAIMH C JIPYTHMH
JFOIbMHE (IMAJIOT B Mape, B Majoi rpyIime u T. 11.);
® [IPEJICTABIISATh B YCTHOW WJIM THUCBMEHHOM (oOpMe pa3BepHYTHIM IIaH COOCTBEHHOMN
JESITEIIbHOCTH;
® cO0JII0/IaTh HOPMBI MTYOJIMYHOMN peud, perJaMeHT B MOHOJIOTE U IUCKYCCUU B COOTBETCTBHHU
C KOMMYHUKAaTHUBHOM 3a7jaueii;
® BLICKA3bIBaTh U OOOCHOBBIBATH MHEHHWE (CY)KIICHHE) W 3alpaliiBaTh MHEHUE TMapTHEpa B
pamKax Juanora;
® IPUHUMAThH PEIICHUE B XOJI€ IMAIora U COrIacOBBIBATh €ro ¢ COOECEAHUKOM;
® CO3/1aBaTh NMCHMEHHbBIC KIUIIMPOBAHHBIE» M OPUTHMHAIbHBIE TEKCThI C HUCIIOJIb30BAHHEM
HEOOXOIUMBIX PEUEBBIX CPEJICTB;
® 1ICIIOJIb30BaTh BepOajbHbIe CpeAcTBa (CpeAcTBa JIOTMYECKOW CBSI3M) JUIsl BbLACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;
® 1ICI10JIb30BAaTh HeBepOasbHbIE CpeacTBa WIH HarJISTHbIE MaTepuabl,
MOJIrOTOBJICHHBIE/OTOOPAHHBIE 1TOJT PYKOBOACTBOM YUUTEIIS;
® JIeJIaTh OLICHOYHBIM BBIBOJ O JOCTHKEHHM LIETM KOMMYHHMKAllUM HEMOCPEICTBEHHO IOCIE
3aBepIICHHUS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATh €TO.
3. ®opmupoBaHHE U  pPa3BUTHE KOMIIETEHTHOCTH B  OOJAacTH  HCHOJIB30BAHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — MKT).
Obyuarowuiics cmodcem:
e [IeJICHANPABICHHO UCKATh M WCIOJIb30BaTh MH(POPMAIIMOHHBIE PECYPChI, HEOOXOAUMBIE IS
pelieHus y4eOHbIX U MPaKTUYECKUX 3a/a4 ¢ momotibio cpenacts MKT;
® BLIOMPATh, CTPOUTH U UCIIOJIb30BATh aJIEKBATHYIO NH()OPMALIMOHHYIO MOJENb JJIs IIepelaun
CBOMX MBICJICH CpEJCTBAMH ECTECTBCHHBIX U (DOPMAIBHBIX SI3BIKOB B COOTBETCTBHH C
YCIIOBUSIMU KOMMYHUKAIUU;
® BBIJIC/IATh WH(GOPMAIMOHHBINA AaCIeKT 3aJa4d, OICPUPOBATh JAHHBIMU, WCIIOIH30BAThH
MO/IEJIb PEIICHUS 3a/1a4H;
® 1ICIIOJIB30BaTh KOMIIBIOTEPHbIE TEXHOJOTWMU (BKJIOYas BBIOOp aJEKBATHBIX 3ajaye
WHCTPYMEHTAJIBHBIX MPOTPAaMMHO-AMNMapaTHBIX CPEACTB U CEPBUCOB) JUISI  PEIICHUS
MH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX Y4YeOHBIX 3ajad, B TOM YHCIE: BBIYUCIICHUE,
HalMcaHue M1UceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3AaHNEe MTPE3ECHTALMN U Ap.;
® 1ICTI0JIB30BaTh HH()OPMALIHIO C YUETOM STUYECKUX U TIPABOBBIX HOPM;
® co3/1aBaTh MH(GOPMAILIMOHHBIE PECYPChI Pa3HOTO TUIIA U JUIS Pa3HBIX ayIUTOPU, COOM0IaTh
WH(OPMAILIMOHHYIO THTUEHY U TIPpaBHiia HHPOPMAIMOHHON 0€301acHOCTH.
npeomemmnuwie:
1. DJIEMEHTbBI TEOPUM MHOXECTB U MATEMATUYECKOM JIOT KU
Obyuarowuiicsa Hayuumcs
e OmepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSMHU: MHOXKECTBO, JJIEMEHT MHOXECTBA,
MOJAMHOKECTBO, TPUHAIJIEKHOCTh;
®  33/1aBaTh MHOXKECTBA NIEPEYUCIIEHUEM UX IJIEMEHTOB;
®  HaxOJUTh NepecedyeHre, 00beINHEHNE, OMHOKECTBO B IPOCTEHIINX CUTYaIUIX;
e omnepupoBaThb Ha 0a30BOM YpOBHE TMOHATUSMU: OIpeAeNieHHe, akKcuoma, Teopema,
JI0Ka3aTeNNbCTBO;
®  TIPUBOJWUTH MPUMEPHI U KOHTPIIPUMEPHI SISl TIOITBEPKACHHUS CBOMX BBICKA3bIBAHUM.
B noBceHeBHOM KM3HHU M NIPU U3YYE€HHHU APYTUX NPeEIMETOB:
®  HCMONB30BaTh TpadUyecKkoe TNPEICTABICHUE MHOXKECTB JUIS OINHMCAHUSA pPeaTbHBIX
MPOILIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUCOHBIX MPEAMETOB.
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2. UACJIA

Obyuarowuiics Hayuumcs

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU: HATypalbHOE YHUCIO, IENOe YHCIIO,
OOBIKHOBEHHasi Jpo0b, JecsThU4YHas JpoOb, CMeUIaHHas JpoOb, palMOHAIbHOE YHUCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;

®  CIOJIb30BAaTh CBOMCTBA YMCEN U MIPpaBUJa AEMCTBUIA MTPHU BBHITOJIHEHUHN BBIYUCIICHUN;

®  HCMOJIb30BaTh NMPU3HAKKU ACIMMOCTH Ha 2, 5, 3, 9, 10 npu BBIIIOJTHEHUN BBIYMCICHUNA U
pEeIIeHNH HECIIOXKHBIX 33/1a4;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

®  OIICHUBAThH 3HAUYCHUE KBAJPATHOTO KOPHSA U3 MOJOKUTEIHLHOTO I[EJI0r0 YHCa;

®  pacro3HaBaTh palMOHAIbHBIC U UPPALMOHATIBHBIC YNCIIA;

®  CpaBHUBATH YHUCIA.

B noBceHeBHOM »KU3HHU M IPU U3YYEHUH IPYTUX NPEIMETOB:

®  OILICHUBATH PE3YJIbTATHl BHIYMCICHHUM MPU PEIICHUH MPAKTUUYECKUX 3a7a4;

®  BBHINOJIHATH CPABHEHHUE YKCEI B PEAIbHBIX CUTYaIHSIX;

®  COCTaBJIITh YHWCJOBBIC BBIPAKEHUS NPH PELUICHUU NPAKTUYECKUX 3a]ad M 3a7ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.

3. TOXAECTBEHHBLIE ITPEOBPA3OBAHUA

Obyuarowuiica Hayuumcs

®  BBIOJIHATH HECJIOXHBIE MpeoOpa3oBaHUs M BBIYUCICHUS 3HAUYEHUH UHCIOBBIX
BBIPQXECHHM, COAEpKAIIUX CTENEeHW C HATypalbHBIM IOKa3aTeleM, CTEHEHH C IENbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;

®  BBINOJIHATH HECIOXKHBIE MPEOOpa3OBaHUs IENbIX BBIPAXKEHHUI: PacKpbIBaTh CKOOKH,
MPUBOIUTH MOAOOHBIE CIaraeMbie;

®  HCIOJNIB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXCHHS (KBaJpaT CyMMBI, KBaJpar
pPa3HOCTH, Pa3HOCTh KBAJIPATOB) JAJISl YIIPOILIECHUS BBIYUCICHUN 3HAUCHUN BBIPAXKEHUN;

®  BBINOJIHATH HECJIOXKHBIC TIPEOOpPa30BaHus APOOHO-IIMHEHHBIX BBIPAXKCHUH U BBIPAKECHUI
C KBa/IpaTHBIMU KOPHSIMHU.

B noBcegHeBHOM KH3HU U IPU U3YUYCHHUH IPYTUX IIPEAMETOB:
° IOHUMATb CMBICJI 3alIUCH YUCJIa B CTAHAAPTHOM BU/IC;
L4 OIICpHUpPOBATH Ha 0azoBOM YPOBHC IMOHATHEM «CTAaHAAPTHAs 3allCh YUCIIA).

4. YPABHEHUV S 1 HEPABEHCTBA

Obyuarowuiics Hayuumcsi

e omepupoBaTh Ha 0a30BOM YypOBHE TIOHSATHSMH: PAaBEHCTBO, YHCIOBOE pPAaBEHCTBO,
ypaBHEHHE, KOPEHb ypaBHEHHsI, PEIICHNE YpaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHre HepaBEeHCTBA;

MIPOBEPATH CIPABEIITMBOCTH YUCIIOBBIX PABEHCTB M HEPABEHCTB;

pemaTh JTMHEWHBIe HepaBEHCTBA M HECIIOKHbBIE HEPAaBEHCTBA, CBOISIINECS K JINHEHHBIM;
peraTh CUCTEMbI HECJIOKHBIX JITHEHHBIX YpaBHEHNUH, HEPABEHCTB;

MIPOBEPATH, SIBJIAETCS JIM JAaHHOE YMCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJipaTHble ypaBHEHUs 10 (opMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;
n300pakaTh peIIeHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSMOH.

B noBceHeBHOI KM3HH U NPH U3YYEHUH APYTUX NMPeIMETOB:

® COCTaBJAATh W pEUIaTh JMHEWHBIC ypaBHEHHs IPH PEIICHUH 3a/1a4, BO3HUKAIOIIUX B
JIpYTUX y4eOHBIX NMpeaMEeTax.

5. ®YHKIIUN

Obyuarowuiics Hayuumcs
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®  HaxOJUTh 3HAYCHHE (DYHKIIMHU MO 33JJaHHOMY 3HAYCHHUIO apTYMEHTA;
® HaxOIUTh 3HAYEHUE apryMeHTa IO 33aJaHHOMY 3HAYEHUI0 (YHKIUU B HECIOXKHBIX
CUTYaIUsX;
® OmpeneNsITh IOJIOKCHHE TOYKHM [0 €€ KOOpAWHATaM, KOOPAWHATHI TOYKH IO €€
MOJIOKEHUIO Ha KOOPJAMHATHOU MJIOCKOCTH;
e 10 rpaduKy HaxoauTh 00JAacCTh OIpe/eiCHHs, MHOXKECTBO 3HAUCHUH, HYIH (YHKIUH,
MPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHusl M YObIBaHUs, HaumbOoibliee U
HAaUMEHbIIIee 3HAYCHUS (PYHKIIHH,
®  CTpOUTH rpaduK JTUHEHHON QYHKIINH,
® MpOBEPATH, SBJISIETCA JIM AAaHHBIN rpaduk rpadguxom 3agaHHONW (GYHKIUM (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATEHOCTH);
e ompeneNsITh NPUONMKCHHBIE 3HAYCHHUS KOOPIWHAT TOYKU TIepecedeHUs TrpaduKoB
byHKIINIH;
e omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHSAMH: TOCIEIOBATEIBHOCTh, apupMeTHdecKas
MIPOTPECCHsi, TEOMETPUIECKAsl IPOTPECCHUS,;
e pemarth 3aJaud  HA [POTPECCHH, B KOTOPBIX OTBET MOXKET ObITh TMOJy4YeH
HEMOCPEICTBEHHBIM MOJICUeTOM 03 pUMEeHEHUs (PopMyI.
B noBce1HeBHO KU3HH M TPU U3YYEeHUH IPYTUX MPEAMETOB:
®  CMOJB30BaTh I'paUKU peaNbHBIX IMPOLECCOB M 3aBUCHUMOCTEH IJISl OMpENeieHHs] UX
CBOICTB (HauOOMNbIIMEe U HAUMEHBIINE 3HAUYCHHUS, MTPOMEKYTKH BO3pACTaHUS U yOBIBaHMS,
00JIaCTH TTOJIOKUTEIHHBIX M OTPUIIATSIIBHBIX 3HAYCHUH H T.11.);
®  ICIOJIb30BAaTh CBOMCTBA JIMHEHHON (PYHKIMU U ee rpadUK MpU pelIeHuH 3a/1a4 U3 APYTux
y4eOHBIX IPEIMETOB.
6. CTATUCTUKA U TEOPUS BEPOSITHOCTEN
Obyuarowuiics Hayuumcs
® HMETh IPEJACTABICHUE O CTATHCTUYCCKUX XaPaKTEPUCTHKAX, BEPOSITHOCTH CIy4aiHOTO
CcOOBITHS, KOMOMHATOPHBIX 33]a4ax;
e pemiath NpPOCTEHIIMEe KOMOMHATOPHBIE 334l METOJOM MPSIMOTrO U OPraHU30BAHHOTO
nepebopa;
MIPEJICTaBIIATh IaHHbIE B BUJIE TaOIHII, TUarpamm, rpaQuKkos;
YUTaTh WH(OPMAILINIO, TPEJICTABICHHYIO B BUE TaOIHIIbI, TUarpaMMbl, Tpaduka;
OTIpEETSATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;
OLICHUBATh BEPOSITHOCTH COOBITHS B IPOCTEUIINX CIyYasix;
HMMETh MPEICTaBICHNE O POJIU 3aKOHA OOJIBIIIUX YHCEN B MACCOBBIX SBICHUSX.
MOBCeHEBHOI KU3HU U MPU U3YyYeHUH APYTrUX NMPeIMeTOB:
OIICHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOIOM Tiepedopa;
HMMETh MPEJICTABICHNE O PO MPAKTUYECKU JTOCTOBEPHBIX M MAIOBEPOSTHBIX COOBITHH;
CpPaBHHMBAaTh OCHOBHBIE CTATUCTHYECKHE XapaKTePUCTHKH, IOJy4Y€HHbIE B IMPOLIECCE
pellIeHus TPUKIATHON 3a/1a4M, U3YYEHUS PEaIbHOTO SIBICHHUS,
®  OIICHUBATH BEPOSTHOCTh PEATHHBIX COOBITHUI U SIBJICHUW B HECIIO)KHBIX CUTYaIIHSX.
7. TEKCTOBBIE 3AJTIAYU
Obyuarowuiics Hayuumcsi
e pemiaTh HECIOXKHBIC CIOKETHBIC 3aJadd pa3HbIX THIIOB HAa BCe apU(PMETHYCCKHE
JIEHCTBHS,
®  CTPOUTH MOJEINb YCIOBHS 337a4u (B BUJE TaOIHUIIbI, CXEMBI, pUCYHKA WM ypAaBHEHUs), B
KOTOpPOW JlaHbl 3HAUEHHUS JBYX U3 TPEX B3aNMMOCBS3aHHBIX BEJIMYUH, C IETbI0 MOHCKA
pEIICHUS 33]1a9H;
®  OCYIIECTBISATH CIOCOO MOMCKA PEIIeHUs 3a/1ayi, B KOTOPOM PACCYXJACHHE CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO HIIK OT TPEOOBaHUS K YCIOBHIO;

e & o e o o o o
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®  COCTaBJIATH IUIAH PEIICHUS 3a1a4H; \
®  BBIICIATH ATAIBI PEIICHUS 33]1a4H;
®  UHTCPIPETHPOBATH BBIYMCIIUTEIBHBIC PE3YyJIbTAaThl B 3a/laue, UCCIEAOBATh MOJIYYEHHOE
pellIeHHE 3a]1auu;
® 3HATh pas3lUYHUe CKOPOCTEH OOBEKTa B CTOSIYCH BOJE, MPOTHB TEUCHUS M IO TCUCHHUIO
peKu;
e  pemarh 33Ja4M Ha HAXOXKJCHHUE YaCTH YKCIia M YHCIa M0 €ro YacTH,
e pemarh 3aJla4ud pa3HbIX TUIOB (HA PabOTy, HA TIOKYIKH, Ha TBM)KCHUE), CBS3BIBAIOIINX
TPH BEJIMYMHBI, BEIICISITh 3TH BEJTMYMHBI M OTHOIICHHS MEXTy HUMH,
®  HaxXOJIUTh MPOIEHT OT YWCJIA, YUCJIO IO TPOIEHTY OT HEro, HaXOJWTh MPOIICHTHOE
CHIDKEHHE WIJIM TIPOIICHTHOE TIOBBIIICHUE BETMYMHBI;
®  pemarb HECIOXKHBIE JIOTHYECKHE 33a4l METOJIOM PACCYXKIACHUH.
B noBce1HeBHOM KU3HHU M MPH U3YYE€HHUH IPYTUX MPeIMeETOB:
®  BBIIBUTATh TMIIOTE3bI O BO3MOXHBIX MPEICIIbHBIX 3HAUCHHSIX NCKOMBIX B 33/1a4¢ BEJTHYUH
(menmaTh IPUKUIKY)

Pa3nen 4. TemaTuueckoe NJIaHUPOBAHUE
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No HaszBanue Komnuecr | Copepxanue
TEMBI BO YacOB | yueOHOTro OcHoBHbIE BU/IBI yueOHO
(paznena) Marepuana JIEATETLHOCTH  OOYJarOITUXCS
| | IloBrOpenue 2 4.
Kypca 8 kiacca
2 | CrernieHb c|13u. Crenenp ¢ 1mensiM | CpaBHUBATh u YHOPSA0YMBaTh
paloHaIbHbI [oKazareieM M €€ | CTENEeHU C LEIBIMU u
M CBOMCTBA. panroHaIbHBIMU II0Ka3aTelsiMH,
[I0Ka3aTesieM. Bozsenenue BBIIIOJIHATh BBIUHCIICHUS c
YHCIOBOTO panMoHaIbHBIMU YHCIIaMHU,
HEpaBEHCTBA B | BBIYMCIIATh 3HAYEHUS CTENEHEH cC
CTEIEHb C | uenabIMu [IOKa3aTeIIsIMU.
HaTypaJbHbIM DopMynupoBaTh olnpezeseHue
nokasaresneM. KopeHs | apudmeTrueckoro KOpHS
N-i CTENEHH, CTEIEHb | HATYPAJIBHOW CTENEHH W3 YHCIIA.
c panroHaNbHbIM | Beruucnate npUOIKEHHBIE
IIOKa3aTelIeM. 3HAYEHMsI KOpHEW, MCIONb3ysl Mpu
HEOOX0IMMOCTH KaJIbKYJISATOD;
MPOBOJINTh OLIEHKY KOpHEH.
[TpumeHsTH CBOHCTBa
apu(METHIECKOTO KOpHS JUIs
npeoOpa3oBaHusl  BBIPAKEHUH
(hopMyTUpPOBATh OIpEEIICHUEe KOPHS
TpeTbell  CTENEeHH ;  HAXOAWUTh
3HAYEHUs] KyOMUYECKUX KOpHEH , mpu
HEOOX0IMMOCTH UCTIONb3YS
KalnbKyiATop. MccnenoBars cBoMcTBa
KyOM4ecKkoro KOpHsS , IpOBOIA
YHCIJIOBBIE 9KCIIEPUMEHTHI C
UCIIOJb30BaHUEM  KalbKyJsTOpa
KoMIbloTepa. Bo3BoauTh umcioBoe
HEPABEHCTBO C  IOJIOKUTEIbHBIMU
JIEBOM M TPaBOM YacThblO B CTEICHb.
CpaBHUBaTh CTENEHM C Pa3HBIMU
OCHOBaHUSMU u PaBHBIMH
NOKa3aTeIIsIMU. dopmynupoBarh
ornpezeneHue CTETIeHU C
pallMOHAJIbHBIM  IIOKa3aTesleM
IIPUMEHATh CBOWMCTBA CTENEHEN IIPH
BBIUNCJICHUH.
3 | Crenennas 15 4. Ob6nactb onpeneneHus | Boruncasate 3HaueHus QyHKUANA
byHKLUS. GbyHKIMY. 3agaHHbIX  Qopmymamu  ( mpHu
Bozpacranue U | He0OOXOIUMOCTH HCIIOJIb30BaTh
yObIBaHUE  (PYHKIMHU. | KQIbKYISATOP) ; COCTABIATH TAOIUIIBI
YétHOCTh u | 3HadeHui pyHkuuii. opmynupoBarb
HEu€THOCTh (PyHKIMHU. | onpenenenue GpyHkuuu. CTpoUTh 1O
OyHKIHs y:E TOYKAM rpaduxu GbyHKIMIA.
x OmnwuceiBaTh CBOICTBa (YHKIIMM Ha
OCHOBE ed rpaduueckoro
MpEeACTAaBICHUS (obmacTh
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OTIpe/IeNIeH s, MHOYKECTBO 3HAuCHHIA,
MPOMEKYTKA  3HAKOTIOCTOSHCTBA
YETHOCTD , HEUYETHOCTH ,BO3pPACTAHHE,
yObIBaHUE ,HauOosp1IEe
,HaUMECHbIIIEE
3HaueHus1 ). lHTeprnperupoBarh
rpaduKyd peabHBIX 3aBUCHMOCTEH.
Ucnons3oBarh (GYHKIIMOHATBHYIO
CHUMBOJIUKY ISt 3aIuCH
pa3HoOOpa3HBIX (DAKTOB , CBSI3aHHBIX

C(bYHKHHﬂMHY:X3,Y:\/§,y: Vx
, y = E , oboramas OIBIT

BBITIOJTHEHUS 3HAKOBO —
CHMBOJIMYECKUX JehcTBUU. CTpOUTH
peueBbIe KOHCTPYKITHH C
UCIIOJIb30BaHUEM  (DYHKIIMOHAJIbHOU
TEPMHUHOJIOTHU. UccnenoBanus
rpadukoB (YyHKIUI B 3aBUCHMOCTH
3HAYEHUU K03(HUIIEHTOB ,
BXoaAux B ¢opmyny. Pacnosnasars
BUJIBI M3y4daeMbIX (GyHKIUH. CTpOUTh
rpaduku ykazaHHbBIX (yHKIU ( B
TOM  4YHCIE C  [PUMCHCHHUEM
JIBIKEHUN TpadHUKOB ) ; OMHCHIBATH
X cBo#cTBa. Pemiare mnpocrenme
ypaBHEHHS U  HEpaBeHCTBa
coaepKaiue CTETICHb. Pewarp
UppalMOHAIIbHBIE YPABHEHHUS.

IIporpeccun.

15 .

Yucnosas
MOCJIE10BATENBHOCTD.
Apudmernueckass U
reoMeTpuyecKas
MIPOTPECCHUHU.
®opMynbl N-ro ujieHa
U CYMMBI N TIEPBBIX
YJICHOB
apupMeTuyeckonl U
reOMETPUYECKOI
MIPOTPECCHUHU.

[IpumeHsTh MHAEKCHBIE 0003HAUYEHUS
, CTPOUTBH PEUYEBBIE BBICKA3bIBAHMS C
WCIIOJIb30BAaHUEM TEPMHUHOJIOTUU
CBSI3aHHOMN C HOHSTHEM
OCJIEAOBAaTESIbHOCTH. Brrunciasats
WIEHbl  TOCIENOBaTEIbHOCTEN
3aIaHHBIX (OPMYJION N — TO WieHa
WIH  PEeKyppeHTHOH  (opMyIoH.
VYcraHaBnuBaTh 3aKOHOMEPHOCTh B
NOCTPOEHUM IOCIJIEOBATENBHOCTU |,
€CJIM BBINKMCAaHbl MEPBbIE HECKOJIBKO
e€¢ uneHoB. M3o0paxaTb 4JICHBI
MIOCJIEJIOBATEIBHOCTH  TOYKAMHU  Ha
KOOPJIMHATHON IIJIOCKOCTH.
PacnioznaBarh apupmMeTHueckyro u
TEOMETPUYECKYIO0 TIPOTPECCUU TIpHU
pa3HBIX crocobax 3a/1aHMS.
BbIBOIUTE HA OCHOBE J10Ka3aTENIbHBIX
paccyxaeHuid  GpopMyiIsl  OOIIETO

4JIeHa apupMeTHIecKon u
FeOMETPUYECKOM  mporpeccuii
CYMMBI IIEPBBIX n- YJICHOB
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apuMETHIECKON M TeOMETPUUECKON

IpOrpeccul ; pemarb 3ala4u  C
UCIOJIB30BaHUEM  3THX  (hopMyIl.
Jloka3plBaTh  XapaKTEPUCTUYECKHE
CBOMCTBA apupMeTHIECKON u
reOMETPUYECKOM  mporpeccuii
IPUMEHATh O3TH  CBOWCTBA  IIpHU
pelleHny  3a1a4 Paccmarpusars

IOPUMEpPbl W3 pEAJbHOW KHU3HH
WJUTIOCTPUPYIOLIHE U3MEHEHUE
IPOLIECCOB B apu(METHUECKOH U
reOMETPUYECKON nporpeccusix
n300paxarb COOTBETCTBYIOIIHE
3aBUCUMOCTH rpadudecku. Pemarp
3aJa4yl Ha CJOXKHBIE INPOLIEHTHl , B
TOM YHCIIE 33Ja4d U3 PEaJbHOU
npakTuku (€ HCIOJB30BaHUEM
KaJIbKYJISITOPA).

Cnyuaiinble
COOBITHSL.

14 4.

CoObITHA
HEBO3MOXKHEIE,
JIOCTOBEPHBIE,
CIIy4JaiiHbIE.
CoBMecCTHBIE n
HECOBMECTHEIC
COOBITHS.
PaBHOBO3MOKHBIE
COOBITHS.
Knaccuaeckoe
onpeeIcHre
BEPOSTHOCTH

COOBITHSI.
[Ipencrasnenue 0
reoMeTpUYeCKOn
BEPOSTHOCTH.
Pemenue
BEPOSTHOCTHBIX 33724y
c ITOMOII[BIO
KOMOMHATOPHKH.
[IpoTrBOMONIOKHEIE
COOBITHS H X
BEPOSTHOCTH.
OTHOCUTEIbHAS
yacToTa M 3aKOH
OOJIBIITNX YHCell.
TakTuka Urp,
CIIpaBeJIUBbHIE 51
HECITpaBe TMBBIC
UTPHI.

HaXO,Z[I/ITB BCPOATHOCTD COOBITHS B
HCIIBITAHUAX C PABHOBO3MOXHBIMU

ucxomamu (¢ TPUMEHEHHUEM
KJIACCHYECKOTO OIIpe/IETICHUS
BEPOSITHOCTH) [IpoBonuth

CIIy4alHbI€ JKCIIEPUMEHTHl , B TOM
YHcae C MOMOIIBIO KOMIIBIOTEPHOTO
MOJICJINPOBAHUSI, HHTEPIPETUPOBATH
UX pe3ylbTaThl. BBIUUCIATE 4acTOTY
CIIy4allHOTO COOBITHUS ; OIIEHUBATH
BEPOSITHOCTh C MOMOIIBIO YaCTOTHI ,
HOJyYEHHOW  ONBITHBIM  IYTEM.
[IpuBoauTH NHpPUMEpPHI AOCTOBEPHBIX

U HEBO3MOXHBIX  COOBITUH

OOBsCHATD 3HAYUMOCTh
MaJIOBEPOSTHBIX COOBITHI B
3aBUCUMOCTH OT HUX IOCIEACTBHM.
Pemate 3amaun  Ha  HaxoOXACHHUE
BEPOSITHOCTEH COOBITUH , B TOM
qucIie c IIPUMEHEHUEM
KOMOWHATOPHKH. [IpuBonUTH
pUMEPHI MIPOTHUBOIIOIOKHBIX
coObiTuii.  Pemarp  3amaun Ha
NPUMEHEHHE  MPEACTaBICHUM O
reOMETPUYECKON BEPOSATHOCTH.
Hcnonb3oBaTh IpH peUIeHUU 3a/1ad
CBOMCTBO BEPOSITHOCTEN

MMPOTHUBOIIOJIOKHBIX COOBITHIA.
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Cnyyalinbie 12 4. Tabmurer Opranu3oBeiBaTh MHGOPMALMIO U
BEJIMUUHBI. pacnpeneneHus NpeACTaBIATh € B BHAC TaOmuIl ,
3HAUEHUI CiydyaliHOHM | CTOJIOUAaThIX M KPYTOBBIX JHArpaMM.
BennuuHbl. Hamsinnoe | Ctpouts IIOJINTOHBI 4acTOT.
IIPENICTaBICHHAE Haxogute cpennee apudmernueckoe
pacnpezneneHus , pa3max, MOLy M  MEIHaHY
CIIy4allHOHM BEJIMYUHBI: | COBOKYIIHOCTH YMCJIOBBIX JIaHHBIX.
IIOJINTOH gactot, | [IpuBonuts COJIepIKaTEIIbHBIC
JyarpamMmbl KpyroBbl€, | IPUMEpPBl UCIIOIb30BaHUS CPEIHHUX
JIMHEHHBIE, 3HaQUEHUW  JUII  XapaKTEPUCTUKH
cTosiouarsle, COBOKYITHOCTU JJaHHBIX( CIIOPTUBHBIE
TUCTOrpamma. [IOKa3aTrelu , pa3Mepbl OIEKAbl H
I'enepanbHas ap.). IlpuBomuth conepxareibHble
COBOKYITHOCTb U | IPUMEPBI TeHEPAIILHON
BbIOOpKA. COBOKYIIHOCTH  ,  IIPOU3BOJIBHOU
PenpesenraruBHas BBIOOpKHU u3 Heé u
BbIOOpKA. pernpe3eHTaTUBHON BEIOOPKHU
XapakTepucTUKu
BBIOODPKHU: pa3max,
MO/Ja, MeIHMaHa,
cpenHee.
[IpencraBnenue 0
3aKOHE HOPMAaJIbHOTO
pacnpeneseHusl.
Jloruka u|l5u. MHoxecTBO, 21nemeHT | [IpuBoauTh NpUMEpPHl KOHEYHBIX M
MHOJKECTBA. MHOXeCTBa. 3aJaHue | OECKOHEUHbIX MHOXecTB. Haxonuts
MHOXECTB o0beIMHEHNE u IIEPECEUCHUS
NIEPEYUCIIEHUEM KOHKPETHBIX MHOXECTB , Pa3HOCTb
JJIEMEHTOB, MHOXecTB. IIpuBoauth mpuMepsl
XapaKTEPUCTUUYECKUM | HECIOXKHBIX KJIaccu(uKauii.
CBOMCTBOM. Hcnons3oBars TEOPETUKO-
CranpapTtHble MHOYKECTBEHHYIO CHUMBOJIMKY U SI3BIK
0003HaueHus IIpY PELICHUH 33]1a4 B XO/I€ U3yYEHUs

YUCJIOBBIX MHOXECTB.
[Iycroe MHOXECTBO M

€ro 0003HaUeHUE.
ITogmHOXECTBO.
O0beauHenne u
repeceyeHne
MHOXXECTB, Pa3HOCTh
MHOXKECTB.
NnmrocTpanus
OTHOIIICHUH MEXIY
MHOKECTBAMHU c

MOMOIIIbIO  TUarpamMm
Diinepa — Benna.
ITonstue 0
PaBHOCHJIBHOCTH,
CJIeIOBaHUU,
ynotpeOneHne

pa3IMYHBIX paznenos Kypca.
Konctpyupoarb HECJIOKHBIE
hopMyITUpOBKH ONpECIICHUMN.

BocnpousBoauts GOpMyITUpPOBKH U
JI0Ka3aTeIbCTBA M3YYEHHBIX TEOPEM,
IIPOBOJIUTH HECJI0KHEBIC
JI0Ka3aTeIbCTBa BBICKA3bIBAHUH
CaMOCTOSITEIILHO, CCHIJIAThCA B XOJE

00OCHOBaHMH  Ha  ONpEIENEHUs,
TEOpeMbl, akcuoMmbl. [IpuBoAMTH
NpUMEPHl  TPSIMBIX W OOpaTHBIX
TEOPEM. WnmocTtpupoBarb
MareMaTu4ecKue TIOHSTHS "
YTBEPXKICHUS IpUMEpaMHu.
Hcnons3oBarh MIPUMEPBI u
KOHTPIIPUMEPHl B apryMEHTAIUH.
KoHcTpympoBaTh ~ MaremaTHdeckue
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JIOTUYECKUX CBSI30K. MPEJIOKEHUS C TOMOLIBI0 CBSI30K
€CJH..., TO..., B TOM U TOJBKO TOM
cllydae, JIOTUYECKUX CBA30K U, WIIH.
BoisBnars HEOOXOIUMBIE U
JIOCTaTOYHbIE yCIIOBUS,
(GopMynTUpOBaTh POTHUBOMOJIOKHBIC
TEOpEeMBbl. 3amuChIBaTh ypaBHEHUE
NpsIMOW, YpaBHEHHUE OKPYXHOCTH.
N3o0paxkarb  HAa  KOOPJIWHATHOM
IJIOCKOCTM  MHOYKECTBO  PELICHUU
CUCTEeM  YpaBHEHMH ¢  JByMs
HEU3BECTHBIMH; (DUTYpBI, 3aJaHHBIC
HEPaBEHCTBOM WIH CUCTEMOI
HEPABEHCTB C JABYMS] HEM3BECTHBIMH.

8 | IloBropenue 16 4. Uucna U BBIUKCICHUSA,
anreOpanveckue
BBIpQKEHUS M HX
peoOpa3oBaHus,

GbyHKIIMM U TpaduKwy,
YpaBHEHHS U CHCTEMBI
YpaBHEHUH.

9 | Utoro 102 yac

YueOHO-MeToANYECKOE U MATEPHAJIbHO-TeXHHYECKOe ofecrevyeHme.
Ileuammnwle nocoous.
Pabouas mporpamma oOecriedeHa COOTBETCTBYIOIIUM MpOTrpamMme y4eOHO-METOANYECKUM

KOMITJICKCOM:

1.Komsirua FO.M. Anre6pa. Yuebnuk st 9 kiacca o01eo0pa3oBarebHbIX YIpEKIeHUH. M.,
«IIpocsemenue», 2017t
2.Jlopodeer I. B. u ap. OreHka KauecTBa MOATOTOBKHU BBIMYCKHUKOB OCHOBHOM IIKOJIBI 1O
maremaruke. M., «/Ipoday, 2016.
3.IIporpamMmMbl  001I€00pa3oBaTeabHbIX YyupexaeHu. Anredpa. 7-9 kimaccel. CocTaBUTENb:
bypmuctposa Taresina AnTOHOBHA, «IIpocBemenne» Mocksa 2018
4.CamocTosTenbHble U KOHTPOJIbHBIE paboThl 1o anredpe ansa 9 kiacca. A.Il.LEpmosa. Mocksa
NJIEKCA 2016
5.Pa3HoypoBHEBBIE MuAaKTHUYECKHE Marepuanbl mo anreope. 8 kmacc. / H.I. Munmiok, M.b.
Mungrok. / M.: I'emxep, 2002. — 95 c.

6.Tkauea M.B., ®emopoBa H.E. «OneMeHTBHl CTaTUCTUKU W BEPOSTHOCTH». M.,:
[Ipocsenienue, 2016

7. OI'D -2019 Maremaruka 9 wiacc mnon pemakuueit O.d. JIvicenko , C.O. UBanosa M.,:
IIpoceemenue , 2019 rox.

Hudghposwie oopazoeamenvhuie pecypcot

Yuutenbckuit moptan http://www.uchportal.ru

[MTopran roroBbIx npe3enTanuii http://prezentaci.com/

Enunas xoyuteknus nudpoBbix o0pa3oBarenbHbIX pecypcoB http://school-collection.edu.ru
3aByu-undo http://www.zavuch.info/

19



http://www.uchportal.ru/
http://prezentaci.com/
http://school-collection.edu.ru/
http://www.zavuch.info/

Wurepuer nopran promkomy.ru http://www.proshkolu.ru/
Jlumaktudeckre Matepuaisl mo nadopmaruke 1 Maremaruke http://comp-science.narod.ru/

JIMCT M3MEeHeHHUil B TEeMATHYeCKOM IJIAHMPOBAHUM.

JHara

H3MeHeHUs ,BHCCEHHBIC B
KTII

[Ipuunna

[Ipumeuanue
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http://www.proshkolu.ru/club/maths/file2/322771/
http://comp-science.narod.ru/

COI'JTACOBAHO

[IpoTokon 3acenanus
METOAUYCCKOIO COBETA
MBOY COI Ne43 r. IIlaxTsr
Ot 30.08.2022 roma Nel

(nopnuck pykooaurens MC)

COI'TTACOBAHO

3amecTuTens aupekTopa no YBP

3ro3una M.T.

Kymrens ' A.

(moamucek)

30.08.2022 rona
(mara)

PACCMOTPEHO

Ha 3aCe/IaHnuU
[leparormueckoro coBeta
MBOY COLI Ne43 1.
[TaxTsI

(mpotokon Nel or 30.08.22

r.)

IToanuce PYKOBOOAUTECIIA MO((AJ'Il"OpI/ITM»y‘II/ITeJ'IeI‘/‘I MAaT€MaTUuKHU
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