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MNOACHUTEJIBbHAS 3AIINCKA
Pabouast mnpoepamma 6 codepocamenvHoli uacmu  COOTBETCTBYET
deneparbHOMY  KOMIIOHEHTY  TOCYJapCTBEHHOTO  CTaHAapTa  OOIIero
oOpa3oBaHus, TPUMEPHON MPOTpaMME OCHOBHOIO OOIIEro oOpa3oBaHUs IO

MaTeMaTuKe 1 aBTopckuM nporpammam M.U. 3ybapesa, A.I'. MopakoBuu.

OcHoBHOEe o0O0mIee o00pa3oBaHWE B COBPEMEHHBIX YCIOBHUSAX MPU3BAHO

o0ecreyuTh (PYHKIUMOHAIBHYIO TPAaMOTHOCTh U COLMAIBbHYIO aJanTaIuio

oOyJaroluxcss Ha OCHOBE NMPUOOPETEHHS MMM KOMIETEHTHOCTHOTO OIBITA B

cdepe yueHus, mo3HaHUs, MPOPECCHOHATBHO-TPYI0BOTO BBIOOPA, IMYHOCTHOTO

pa3BUTHS, LEHHOCTHBIX opueHTarmuil. C 3TUX mo3unuil  oOyudeHue
paccMaTpuBaeTCsl Kak MPOLIECC OBJAJCHUS HE TOJBKO OMPEIEIIEHHON CyMMOM

3HAHUW W CUCTEMOW COOTBETCTBYIOIIMX YMEHUM M HABBIKOB, HO U

KOMIETEHIIUNA. DTO OMpEASIIIO e U 3a4a4u o0ydeHus anreope:

e chopMHUPOBATH MPAKTUUYECKHE HABBIKU BBIIIOJHEHUS YCTHBIX, TUCHMEHHBIX,
WHCTPYMEHTAJIHBIX BBIYUCIICHUH, Pa3BUTh BEIUUCIUTEILHYIO KYIbTYPY;

® OBJIAJICTh CHUMBOJHMYECKUM SI3bIKOM ayreOphl, BbIPaOOTaTh (POpMalIbHO-
orepaTHBHBIE anreOpanveckhue yMEHHS M Hay4YuTh TMPUMEHATh HUX K
PEIICHNUIO MaTEMAaTHYECKIX U HEeMAaTeMaTHIeCKUX 3a/1ad;

® U3yYUTh CBOWCTBA W TpaduKH OHIEMEHTapHbIX (YHKUWN, HAYIUTHCS
UCIOJIb30BaTh QYHKIIMOHAIbHO-TpaduuecKue NpeCTaBICHUs Uil OUCAHUS
U aHaJln3a peasibHbIX 3aBUCUMOCTEH;

® pa3BUBaTh JIOTUYECKOE MBIIUIEHHWE M peyb - YMEHHUS JIOTHYECKH
OOOCHOBBIBaTh CYXJCHHS, MPOBOAUTH HECJOXKHBIE CHUCTEMaTH3aLUH,
PUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, HCIIOIH30BATh PA3IUYHBIC S3BIKU
MaTeMaTUKU  (CJIOBECHBIM,  CUMBOJMYECKHH,  rpapuyeckuid) A
WLTIOCTPAIAN, UHTEPIPETALNY, apTYMEHTAIUN U JOKa3aTeIhCTBA,;

e chopMUPOBATh TPEACTABICHUA 00 M3y4aeMbIX MOHATHUSAX W METOAaX Kak

BOXHEHMIINX CpelcTBaX MAaTeMaTUYECKOro MOJEIUPOBAHUS peabHbIX
MPOLIECCOB U SIBJICHUU.
PabGouass mporpamma kypca "AnreOpa. 7-9 kmacc" mnpemycmaTpuBaceT
(opMupoBaHuE B MpoLecce O0YyUEHHS Y ydaluxcs 00meyuyeOHbIX YMEHUHN 1
HABbIKOB, YHHMBEpPCAJIbHBIX CIOCOOOB  JESITENBHOCTH M KIIIOYEBBIX
KOMITETEHIIHM:

® IUIAHMPOBAHHUA M  OCYUIECTBIICHUS aJTOPUTMHUYECKON  JESATEIbHOCTH,
BBITIOJTHEHHMS 33/IaHHBIX U KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

e pemieHus pa3HOOOpa3HbIX KIACCOB 3a/1a4 M3 PAa3IMYHBIX pa3lieNoB Kypca, B
TOM YHCJIE 33]1a4, TPEOYIOIIMX MOUCKA IyTH U CITIOCOOOB PEIICHNUS;

® CCIIEJIOBATENIbCKOM  JESITENbHOCTH,  Pa3BUTUS  UJeH, TMPOBEACHUS
OKCIIEPUMEHTOB, O0O0OIIEHUs, TIOCTAHOBKM H (HOPMYITUPOBAHUS HOBBIX
3azay;

® SICHOrO, TOYHOI'O, IPAMOTHOIO H3JIOKEHUS CBOUX MBICIIEH B YCTHOH U
NUCbMEHHOM peYM, UCIOJIb30BAaHUSI PA3IMYHBIX S3bIKOB MAaTEMaTHKHU
(CJIOBECHOTO, CHUMBOJIMYECKOTO, Tpaduueckoro), cBoOOOJHOTO mepexoaa ¢
OJHOTO fA3bIKA HA JAPYrol Uisl WJUIIOCTPAllUM, HWHTEPIPETALNH,
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apryMEHTAIlUU U JI0Ka3aTeIbCTBA;
® TIPOBEACHMS JOKA3aTENbHBIX PACCYXKICHHUM, apryMeHTAIlUH, BbIABUKCHUS
TUI0TE3 U X 000CHOBAHUS;
® TIOWCKa, CHCTEeMaTH3allud, aHaiu3a ¢  KJIacCU(pUKALUU
uHOpMAIlMK,  HWCIOJIB30BAHUS  PA3HOOOpa3HBIX  WH(DOPMAITMOHHBIX
HMCTOYHHUKOB, BKJIIOYAs YUCOHYIO U CIIPABOYHYIO JIMTEPATYPY, COBPEMEHHBIE
nH(OPMAITMOHHBIC TEXHOJIOTHH.
PaGouas mporpamma kypca "Anreb6pa. 7-9 kmacc" paccuutaHa Ha
ucrnoas3oBanue Y MK:
1. Mopakosuu A.I'. Anredpa 7-9 knaccel. YueOouuk - M.: Muemosuna 2010 r.;
2. Mopakoeuu A.I'., AnekcanapoBa JI.A., Mumyctuna T.H., Tynpuunckas
E.E.. Anre6pa 7-9 knaccel. 3agaunuk — M: Muemosuna 2010 r.;

COAEPXAHUE YYEBHOI'O IPEIMETA
(306 uacos)
7 xJacc
Maremarudyeckui si3bIKk. MaremaTuueckasi mojeJb (13 yacos).

Yucnosele u anredOpamydeckue BbipakeHus. llepemennasd. Jlomyctumoe 3HaueHHE
nepeMeHHor. HenonyctuMmoe 3HaueHWe nepemMeHHo. [lepBbie mpencTaBiieHHus O
MaTEMaTUYECKOM S3BIKE M O MAaTeMaTU4ecKOW Mojaend. JIMHeWHble ypaBHEHUS C
OJIHOW NEpEeMEHHOW. JINHEHbIE ypaBHEHUSI KaAK MATEMAaTUYECKHUE MOJIEIIA PEAJIbHBIX
cutyaumii. KoopaunaTtHas npsimasi, BUIbI TPOMEKYTKOB Ha HEW.

JInneitnasa ¢pynxuus (11 yacos).

KoopaunaTHast mIoCKOCTb. AJNTOPUTM OTBICKAHUS KOOPAMHAT TOYKH. AJTOPUTM
nocrpoenust Touku M (@; b) B mpsimoyronisHOM cuctemMe KoopAuHAaT.

JluneitHoe ypaBHEHWE C JByMs NiepeMeHHbIMU. PerieHune ypaBHenusi ax+by+c=0.
Jlunetinass  Qynkius. HeszaBucumas mnepemMeHHas — (apryMeHT). 3aBUCHMAas
nepeMenHas. ['paduk munHeliHow dynkimu. Hanbombliiiee 1 HaMeHbIIIee 3HAYECHUE
JMHEWHOW (DYHKITMH Ha 33/1aHHOM MTpoMexxyTKe. Bo3pactanue u yObIBaHHE JTMHEHHOM
¢byukimu. Jluneinas ¢yakums  y=kX wu ee rpaduk. BzammHoe pacmonoxeHue
rpaduKOB JTUHEUHBIX (YHKIMM, T€OMETPUYECKUI CMBICT KOA(PPHUIIMEHTOB, YCIOBUE
MapAJUIETHOCTA TPSMBIX.

Cucremsl ABYX JIMHCHHBIX YPABHEHMI ¢ AByMs nepeMeHHbIMH (13 yacoB).
Cucrema ypaBHenuil. Pemenue cuctemsl ypaBHeHuid. ['paduyeckuii metoa perieHus
CHCTEMBbI ypaBHEHHH. ['paduueckuii MeTon pelieHusl CUCTEMbl YpaBHEHUH. Metoj
NOJICTAaHOBKU. Meton anredpandeckoro ciokeHus. CHCTeMbl JBYX JIMHEHHBIX
YPAaBHEHUI C JBYMS MEPEMEHHBIMM KAaK MaTEMAaTHUYECKHME MOJEIH pPEaIbHbIX
CUTYyalui (TEeKCTOBBIC 3a/1a4H).



Crenensb ¢ HaTYpaJIbHBIM NOKa3aTeseM (6 4acoB).
Crenenb. OcHoBanue creneHu. llokazarens crenenn. (CBOMCTBA CTENEHU C
HAaTypaJIbHbIM, LIE€JbIM  IIOKa3aTeleM. YMHOMKEHHE U JICJICHHE CTENEHEW ¢
OJIMHAKOBBIM MoKa3zatesieM. CTENEeHb ¢ HYJIEBBIM MOKA3aTEIIEM.
OnHowienbl. Onepauuu HaJ OAHOYJIeHAMM(8 YacoB).
Omnounen. Koapdumment ogHowrena. CrangapTHbIA Bua oaHOWIeHA. [logo0HBIC
onHouwieHbl. ClOXEHUE OJHOWIECHOB. YMHOXEHHE OJHOWICHOB. Bo3BeneHue
OJIHOYJIEHA B HATypalbHYIO CTENEHb. [[eneHne ofHOWIEeHa Ha OTHOUJICH.
MHorowieHbl. ApupMeTudecKue onepanu Hag MHorowienamu (15 yacos).
MHorouned. MHOrouieHsl ¢ OJHOM NEpPEeMEHHOU. UiieHbl MHOrowieHa. J[BydseH.
Tpexunen. Crenenb MHorowieHa. Kopenb MHorouneHa. [IpuBenenue momoOHBIX
4YJI€HOB MHOrowieHa. CTaHmapTHbIM BuJ MHOrowieHa. CJIOXE€HHE W BBIYMTAHUE
MHOTOYJICHOB. Y MHOK€HHE MHOTOUJIEHA HA OJTHOYICH. Y MHOXKEHHE MHOTOYJICHA Ha
onHouseH. KBajmpar cymmbl U kBajpaT pa3HocTd. PazHocTh kBagparoB. PasHocTh
KyOOB 1 cymMMa KyOoB. [lenieHue MHOrousieHa Ha O/THOYJIEH.
Pasjio:keHue MHOTrO4/1€eHOB HA MHOKkHUTeNH (18 yacoB).
BriHecenue oOrmiero MHoOuTenst 3a ckoOku. Croco0 rpynmnupoBKku. PasznoskeHue
MHOTOWIEHAa Ha MHOXHUTEIM C TMOMOIIBI0 (POPMYNT COKpaIllleHHOTO YMHOKEHUS,
KOMOMHAIIMM pa3IMuHbIX mpueMoB. KBaapaTHbii TpexuieH. MeTon BbIIEICHUS
MOJIHOTO KBaJipaTa B KBaJPaTHOM TpexuiieHe. PaznokeHue KBaJpaTHOr0O MHOTOUJICHA
Ha JUHEWHble MHOXUTenu. Teopema Buera. Ilonsitue anreOpanyeckoit IpoOu.
Coxkparienue anreOpanueckod apoou. JleWicTBus ¢ anreOpanuecKUMH JPOOSMHU.
ToxnectBo. TOXKIECTBEHHO paBHbIE BBIPAKEHUS, OKA3aTEIbCTBO TOXKIECTB.
ToxnecTBeHHBIE MPEOOPA30BAHUSL.
®Oyukuus y = x° (9 ).
OyHKIM y = X°, ee cBoiicTBa i rpaduk. PyHKIHA Y = - X°, ee CBOHCTBA U rpaduK,
KOOPAMHATHI BEPIINHBI MTapadoJibl, OCb CHMMETPHH.
I'paduueckoe pemenue ypaBHeHudd. Kycounas @yuknus. UYrenuwe rpaduka
byukiuu.  OO6nacte onpenenenus (Qynkuuu. IlepBoe TmpenacraBieHue o
HernpepbiBHBIX QyHKIMIX. Touka pa3peiBa. PasbsicHeHune cMpicia 3anucu y = f(X).
OyHKIMOHANbHAS cUMBOJMKA. [lapamiensHbiil mepeHoc TpaduKOB BIIOJIH OCEH
KOOPAMHAT U CUMMETPHSI OTHOCUTEIBHO OCEH.
Oo6o0maromee noproperue (6 4).

8 kiace
Aareopaundeckue apodu (21 gac).
OcHOBHOE CBOWMCTBO JpoOu, cokpaiieHue apoOei. CrokeHue W BbIYMTAHHE
anreOpanveckux JpoOed. YMHOXXEHHE U JeJIeHHE anredpanvyeckux apoOei.
BosBenenue anrebpandeckoi Apodbu B creneHb. [IpeoOpazoBaHue panuoHaIbHBIX



BbIpakeHn. [lepBble mpencTraBieHus O PEIICHUM PALMOHAIBHBIX YpPAaBHEHHUM.
CrerneHb ¢ OTPULIATEIBHBIM LEJIBIM [T0OKA3aTEIEM.

DOyHKIud y = Jx . CBoiicTBa KBaJApaTHOro KopHs (18 yacos).

Panmonanbnbie yncna. [lonsitne kBapaTHOrO KOPHS U3 HEOTPUIATEIBHOTO YHCIIA.
[Tonarue o kopHe N-cTeneHu u3 uncia. HaxoxaeHue npuOIMKeHHOTO 3HA4YCHUSs
KOpHS C TOMOIIBIO KAJIBKYJISTOpPA. 3aluch KOPHEH C MOMOIIBIO CTENEHU C
JIpoOHBIM TOKa3ateneM. [loHsTHe 00 uppanmoHadbHOM 4ucie. MppannroHanbHbIe
yuciaa. JlecsaThuuHbIe NPUONMKCHUST UPPALMOHAIBHBIX 4YHCel. MHOXECTBO
JICUCTBUTENILHBIX YKCell. JeficTBUTEIbHBIC YHCIa KaK OCCKOHCUHBIC ICCATHUIHEIC
npobu. CpaBHEHHE JIEUCTBUTENBHBIX YHCEN, apumeThyecKkue ACHUCTBUS Haj
HAMHU. OTanbl pPa3BUTHUS MpPEACTaBlIeHUs O uyuciae. (CBOMCTBAa YHCIIOBBIX
HepaBeHCTB. DyHKuuA y:\/; , ee cBoiictBa U rpaduk. CBONCTBAa KBaJpaTHBIX

KOpHEW M HX NpHUMEHEHUE B BblUMCIeHUsX. . [IpeoOpasoBaHue BbIpaKeHUH,
CoJIepKalllX ONEPALMIO U3BICUYECHHS KBaIPATHOTO KOPHS. AJITOPUTM M3BJICUCHHUS

KBaJIpaTHOTO KOpHs. MoayJb A1€HCTBUTEIbHOTO ynciaa. OyHkuus Y = ‘X‘ .

Keagparuuynas ¢pynkuus. ynkuusa Y = T (18 yacos).

2 y k y
Oynkiusa Y =ax", ee rpaduk, cBoiictBa. OyHkuus y = > €€ CBOIHCTBa, rpaduxk.

['unep6ona. Acumnrora. Iloctpoenue rpadukoB GyHKIUN y=f(x+1),

y=f(x)+t, y=f(x+D+t, Y= —f(x) 0 U3BECTHOMY rpaduKy (QyHKIHH
y = f(x). KBaapatuelii Tpexunen. Kpanpatuunas ¢pyHKLMs, €€ CBOMCTBA U rpaduK.

[Tonsitue orpanmyeHHoi QyHkuuu. Iloctpoenue m yteHue rpadHuKoB KyCOUHBIX

k
(GyHKUMNA, COCTABIEHHBIX U3 QYHKUUNA Y = C, y=kx+m, Y= ; y Y= ax’ +bx+c

y Y= \/; , Y= ‘X‘ . I'paduueckoe pelieHre KBaJpaTHbIX YPaBHEHUI.

KBanpatnbie ypaBHenus (21 gac).

KBaaparHoe ypaBuenue. [IpuBenenHoe (He MpuBeIEHHOE) KBaIpaTHOE YpaBHEHUE.
[TonHoe (HemosHOE) KBaapaTHOe ypaBHeHHe. KopeHb KBaJpaTHOrO ypaBHEHUS.
Pemienne KkBagpaTHOTO ypaBHEHMS METOJIOM pAa3JIOKEHHS Ha MHOXHTEIH,
METOZOM BBIJICIIEHUS [TIOJTHOTO KBajpara.

Juckpumunant. @opmylibl  KOpHEM KBaJgpaTHOro ypaBHeHus. I[lapamerp.
VYpaBHeHue ¢ mnapaMeTpoM (HayajdbHbIE MPEACTABICHUS). AJTOPUTM pEIICHUs
palroOHAIBHOIO ypaBHeHUs. bukBaapatHoe ypaBHeHue. Merosn BBENEHUS HOBOU
nepeMeHHol. PanmoHanbHble YpaBHEHU KaK MAaTEMAaTUYECKUE MOJEIN PEATbHBIX
cutyauuil. YactHele cinydan GopMysibl KOpHER KBaapaTHOro ypaBHeHUs. Teopema
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Buera. PasznoxxeHue KBagpaTHOrO TPEXWICHA HAa JIMHEHHBIE MHOYKHUTEIH.
HppaunroHansHOE ypaBHEHHE. MeTo1 BO3BEACHUS B KBaIpar.
HepagencrBa (15 yacoB).
CpoiicTBa 4HCIOBBIX HepaBeHCTB. HepaBeHcTBO ¢ nepemeHHoil. Pemrenne
HEPABEHCTB C IEPEMEHHOU. JINHETHOE HEPAaBEHCTBO. PaBHOCHIIbHBIE HEPABEHCTBA.
PaBHOCHIIBHOE mpeoOpa3oBaHMEe HepaBeHCTBA. KBajpaTHOe  HEpPaBEHCTBO.
ANTOpUTM pemieHus KBaJIpaTHOrO HepaBeHCTBA. Bospacraromas QyHKUIHUS.
VYooiBatomass Qynkums. HccrnegoBanwe GyHKIMI Ha MOHOTOHHOCTH (C
UCIIOJIb30BAaHUEM CBOMCTB 4YHCIIOBBIX HEpaBeHCTB). llpnOnmkeHHble 3HAUYEHUSA
JNEHUCTBUTENBHBIX YHCEJ, MOTPEIIHOCTh MNPUOIMKEHUs, MPUOIMKEHHE IO
HEA0CTaTKy U M30bITKY. CTaHAApTHBIA BUJ YUCTIA.
IloBTOpenne (6 wacoB) IloBTopeHue, 000OIIEHHE U CHUCTEMATH3AIUs 3HAHUM,
YMEHUM ¥ HABBIKOB 3a Kypc ainreOpsl 8 kiacca

9 ki1ace
PauuonasbHble HepaBeHCTBA U UX cucTeMbl (164).
JIuneiinple HepaBeHcTBAa. KBagpaTHble HEpaBeHCTBA (IOBTOpEHME). PanmoHanbsHOe
HEpPaBEHCTBO. MeTox MHTEepBAIOB. PaBHOCWIIBHBIE pallMOHAJIBHBIE HEPABEHCTBA.
[Tpumepsl  pemieHust ApoOHO-pallMOHAIBHBIX HEpaBEHCTB. Jloka3aTenbCcTBO
YUCJOBBIX U anreOpanvyeckux HepaBeHCTB. MHOXKECTBO. DJIEMEHT MHOXKECTBA,
noAMHOkecTBO. OObeIMHEHUE U MepeceueHrue MHOKecTB. /[uarpammel Ditnepa.
CucTeMbpl pallMOHAIBHBIX HEPAaBEHCTB. JIMHEHHBIE HEpPaBEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI PAallMOHAIIBHBIX HEPABEHCTB BTOPOW CTENEHU C OJHOU
IIEPEMEHHOM.
CucreMbl pallMOHAIIBHBIX HEPABEHCTB, COAECPKALIMX MOAYJIb U IIapaAMETP.
Cucrembl ypaBHenni (154).
OcHoBHbIE NOHATHS. PalimoHaIbHOE ypaBHEHHE C IBYMsI IEpEMEHHBIMU. Pelienne
ypaBHEHHs p (X; y) = 0. PaBHOCH/IBHBIC ypaBHeHus. [ pabuk ypaBHenns (x-a)™+ (y-
b)’= r* . dopMyIa pacCTOSHHS MEXLY ABYMS TOUKAMH IUTOCKOCTH. I padudeckast
MOJIeJIb YpaBHEHUS C JIByMs nepeMeHHbIMU. Cuctemsbl ypaBHeHui. ['paduueckuit
METOJ PELIEHUsl CUCTEMBI YpaBHEHUN. MeTo pa3iiokKeHnss Ha MHOKUTENIN. MeTton
MOJICTAHOBKU. MeTtoa anredpanyeckoro ciokeHus. MeToJ BBEIACHHS HOBBIX
NepeMEHHbIX. BBeleHne HOBBIX MEPEMEHHBIX B 000MX ypaBHEHUsX. Perienue
TEKCTOBBIX 3a7ad anreOpandeckuM crnocobom. CHCTeMbl YypaBHEHUH Kak
MaTeMaTUYECKHE MOJENIM pEAIbHBIX CUTyalHil. PelreHne 3amay Ha JBHXKEHUE C
MOMOIIBI0O CHUCTEM YypaBHeHUN. PemieHue 3amad Ha COBMECTHYHO padoTy.
YpaBHEHHE C HECKOJIBKMMHU I€peMEHHbIMM. [IprMepsl peleHus HeIMHEHHBIX
cucreM. [Ipumepsl pemienus ypaBHEHUM B LEJIbIX YNCIIAX.



YucioBble pyHKIUHU (254).

Oyukius. Ob6nacte omnpenenenus. OO0nacTh 3HaueHU QyHkuu. KycouHo -
3anannble ¢pyHKuuu. CrocoOsl 3amanust GyHkuuu. ['paduk dynkuuun. CBoiicTBa
dbyHKuMiA: Bo3pacTaHue M yObIBaHue (GYHKUIMM, HAuOOJbIIee W HaMMEHbIIIee
3Ha4YeHUs] PYHKIMH, HyIW (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. AJITOPUTM
npouyTeHus cBoucTB (ynkuuid. HccnemoBanme ¢yHKIME Ha TpadUUecKHX
NPEJCTaBICHUAX W aHAIUTUYECKUX. UeTHbIE M HEYeTHbIE (PYHKIMH. AJTOPUTM
UCcleoBaHus PYHKIIMU HA 4eTHOCTh. [ padku yeTHON U HEeUeTHOU QYHKITUH.
Crenennast (yHKIMS C HaTypalbHBIM I[IOKa3aTejeM, €€ CBOWCTBA M T'paduK.
[loctpoenre u utenue rpadukoB GQyHkumii y=x". CremeHHas QyHKIHS C
OTpULATENBHBIM LIE€JbIM MoKa3arteneM. IlocTpoeHne u uyTeHwe rpauKoB
cteneHHOW (yHKuuu. PemieHne ypaBHEHHWH M HEPABEHCTB TIpadUuecKUM
CIIOCOOOM.

dynkms y = VX, ee cBoiicta n rpaduk. ITpuMepsl rpadHdecKnx 3aBUCHMOCTEI,
OTpaXKalIUX pealbHbIE MPOIECChl: KoueOaHue, MoKa3aTeabHblid pocT. Yucnosble
(GYHKIIMH, OUCBIBAIOIINE 3TH MTPOLIECCHI.

IIporpeccun (164).

OmnpeneneHrne YHUCIOBOM IMOCIENOBAaTEIbBHOCTM M CIOCOOBI €€ 3aJaHMs:
AHAJIMTUYECKUH, CJIOBECHBIN, PEKYpPPEHTHBIN. Apupmernueckue U
FEOMETPUYECKUE TOCIENOBATENBHOCTH: omnpeneneHne, dopMmyna n- 4ieHa,
(GbopMyJIbl CyMMBI N- YJIEHOB, XapaKTEPUCTUUECKUE CBOMCTRA.

Yucnosas MOCJIEN0BATENBHOCTb. CnocoOb1 3a1aHUS YUCIIOBBIX
MOCJIEIOBATEILHOCTEH (aHAIMTUYECKHM, CIIOBECHBINA, peKyppeHTHbIN). CBOWCTBA
YUCIIOBBIX TOCienoBarenbHocTel. Apudmernyeckas nporpeccus. Popmyina m-ro
yjeHa apudmernyeckoil mporpeccuu. ApudmeTHuecKas IMporpeccus —Kak
JuHeHas (QyHKIMS HA MHOYKECTBE HAaTypaJIbHbBIX YUCEN.

@dopMysia  CyMMBI ~ YJIE€HOB  KOHEYHOM  apu(METHYEeCKO  MpOrpeccuu.
XapakTepucTUYecKoe CBOMCTBO apu(METHUUECKON mporpeccuu. ['eomeTpudeckas
nporpeccud. PopMyna MO-ro WiIEHA TEOMETPUUYECKOW Tporpeccun. dDopmyna
CyYMMBbI YJIEHOB KOHEYHOW TIE€OMETPHUYECKOW MPOrpecCHH. XapaKTEPUCTHUECKOE
CBOMCTBO reoMeTpuyecKkoil nporpeccuu. [Iporpeccun u 6aHKOBCKHE pacyeThl.
JIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TeOpHHU BepossiTHOCTel (124).
KomOunaropusie 3amauu. IlpaBuno ymuoxenus. @axropuan. llepecTaHOBKU.
['pynnupoBka wuHpopmarmu. OOmmi psin  gaHHeIX. KpaTHocTh  BapuaHThI
u3Mepenus. Yactora BapuanToB. ['paduueckoe mpenacraBieHne MHPOpMaLUU: B
BUjge Tabmuu, auarpamm, rpadukoB. [lonuron pacnpenesneHus JaHHBIX.
['mcrorpamma. UucCiOBbIE XapaKTEPUCTUKH JAHHBIX M3MepeHus (pasmax, MoJa,
cpenHee 3HaueHue). [loHATHE O CTAaTUCTMYECKOM BBIBOJE HAa OCHOBE BBIOODKH.

BepositHocTs. CobbiTHE (ClTyuaiiHOe, T0CTOBEpHOE, HEBO3MOXkHOE). Kimaccuueckas
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BEPOATHOCTHAsI cxema. [IpoTuBomonoxHbie coObiTHA. HecoBmecTHBIE COOBITHA.
BeposiTHOCTh cymMMBI ABYX COOBITUI. BEpOsSTHOCTH MPOTUBOIIOI0KHOTO COOBITHSI.
Crarnuctrueckast ycTromunBocTh. CTaTUCTHYECKAs! BEPOSITHOCTb.

PaBHOBO3MOKHBIE COOBITHS U MOACYET HUX BeposTHOcTU. llpencraBnenue o
r€OMETPUYECKON BEPOATHOCTH.

KoMOunaropusle 3agaun. [IpaBmwiio yMHOkeHUs. ['eomerpuueckas MOJEIb
npaBuia yYMHOXEHHA - JIEPEBO  BO3MOXKHBIX  BapuaHTOB. DakTopuall.
[TepectanoBku. Bei6op nByx 3meMeHToB. Be100p Tpex ameMenToB. CodyeTaHue u3 I
IEMEHTOB 10 K.. Kilaccuyeckoe ompenencHue BEpOSTHOCTH. BeposaTHOCTH
IPOTUBOIOJIOXKHOTO COOBITUS. BeposSTHOCTE CyMMBbI HECOBMECTHBIX COOBITHH.
CayyaiiHble cOOBITUS U MX BEpOSATHOCTh. OOpaboTKa CTATUCTUYECKHUX JIaHHBIX.
Bapuantel m wux kpatHocTH. Pacnpenenenume xkpatHocTH. (CTaTHCTHYECKAs
YCTOMYUBOCTh. CTaTUCTUYECKAST BEPOSATHOCTD.

O6o0maromee noproperue (184).

B mporiecce peanuzanuu paboyeit mporpaMMbl OCYIIECTBISECTCS MPOMEKYTOUHBIH,
UTOTOBBI M TEKYIIMH KOHTPOJIb OOYYEHHOCTH ydamuxcs. TeKymui KOHTpOJIb
IIPOBOJUTCSI CUCTEMAaTUYECKH Ha KaXXJIOM YPOKE W II03BOJIIECT BBIIBUTH CTEIICHb
YCBOEHHUS M3y4yE€HHOro yuyeOHoro marepuasna. OH MpoBOIUTCS B (popMe pElICHHUs
WHIUBUIYAIBHOTO,  (DPOHTAJBHOTO  OmMpoca,  pabOThl O  KapTOYKaM,
CaMOCTOATENbHON paldoThl. B KOHIE U3ydeHHs KaXI0ro 0JI0Ka MpelyCMOTPEHbI
IIPOBEPOYHBIE CAMOCTOSTENIbHbIE PA0OThI, KOTOpbIE MpOBOAATCS B (opme
TECTUPOBAHUS, KOHTPOJBHOW paboThl, 3adera. To €cTb JaHHOE COAEp)KaHUE
y4eOHOro MpeMeTa IpeyCMaTpUBaeT CUCTEMAaTHUECKYIO TPOBEPKY TETPAACH.



TEMATHUYECKOE INTAHUPOBAHUE

OO61ast xapakTepuCcTHKa MpeaMeTa

Peanuzanus paboueii mporpammel paccuutaHa Ha 306 yacoB: 7 kiacc - 3
pasa B Heaento, 102 yaca, 8 kitacc — 3 pa3a B Hegento, 102 yaca u 9 kiace - 3 pasa
B Hexemo, 102 wyaca. IlpunHuumbl oTOOpa coAep>KaHUS CBSI3aHbl  C
MIPEEMCTBEHHOCTBIO 1IeJiel 00pa30oBaHMsS Ha pPa3IUYHBIX CTYNEHSX U YPOBHAX
OoOy4eHHMsI, JIOTUKOW BHYTPUIIPEAMETHBIX CBS3€H, a TakXke C BO3PACTHBIMU
OCOOCHHOCTSIMH Pa3BUTHS ydyalluXcs. TeMaTHYeCKoe COJep)KaHHue MaTrepuasa
pacmpeziesieHO CIAeAYIONINM 00pa3oM:

7 kJacc
Neni/mm Coaep:xxanue maTepuaa Ko
4acos
MaremaTnieckuii si3bIk. MaTremaTHueckasi Moaesib (134)
1 UwucnoBble 1 aliredpanyecKke BhIpaXeHus 3
2 UYT0 TakOoe MaTeMaTUYECKHUM SI3bIK 2
3 Yrto Takoe MaTeMaTHIECKas MOJICITb 3
4 JIuneliHOe ypaBHEHHE C OJTHOM EPEMEHHOM 2
5 KoopnHatHas npsimas 2
6 Kontponbshas pabora Nel 1
2. JIuneitnas ¢pynknusa (11 v)
7 KoopauHaTtHas miIocKoCTh 2
8 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU 3
9 Jluneiinas GyHkums u e€ rpaguk 3
10 Jlunetinas gynkius y=KX 1
11 B3auMHoe pacnonoxxeHnue rpauKoB TMHEHHBIX QYHKINN 1
12 KonTtponbshas pabora Ne2 1
3. Cuctembl IBYX JIMHEHHBIX YPaBHEeHMHIi ¢ IByMs nepeMeHHbIMH (134)
13 OCHOBHBI€ MOHSATHS 2
14 MeTtoa HOCTaHOBKHU 3
15 Meton anreOpanyecKkoro CI0KEeHU 3
16 CucTeMbl JINHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU KAK 4
MaTeMaTHYECKHUE MOJIEIH PeaIbHbIX CUTYallul
17 KonTtponbshas pabora Ne3 1
4. CTeneHb ¢ HATYPAJIbHBIM NOKa3aTeJieM M ee cBoiicTBa(64)
18 YTO Tako€e CTENEHb C HATYPaJIbHBIM MTOKA3aTEIEM 1
19 Tabsniia OCHOBHBIX CTENEHEen 1
20 CBoOWiCTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeJIeM 2
21 YMHOKEHHUE U JIeJIeHHEe CTENeHeH ¢ 0IMHAKOBBIMU MoKa3zarensimu | 1
22 CreneHb ¢ HYJIEBBIM ITOKA3aTEIEM 1
5.0aH04jienbl. Onepanuu HaX oaHOYJIeHamHu (84)
23 | Towstne onpounena. CTaHAAPTHEIH BU OAHOWICHA 1
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24 Ci10’keHHe U BEIYUTAHUE OTHOYJIEHOB 2
25 VYMHOXEHNE OTHOYIEHOB. Bo3BeeHne oJHOWICHA B 2
HATypaJbHYIO CTCIICHb
26 Jlemenne ogHOYICHA HA OJJTHOYJICH 2
27 KoHTtposbHas padora Ned 1
6.Muorowienbl. Onepanuu Hax MHOrowieHamMu (154)
28 OCHOBHBIE ITIOHATHUS 1
29 CrnokeHue U BRIYUTAaHUSI MHOTOYJICHOB 2
30 VYMHOKEHNE MHOTOWIECHA HA OTHOYIEH 2
31 VYMHOKEHHE MHOTO4YJI€HA Ha MHOTOWIEH 3
32 @DopMyJIbl COKPAILIEHHOTO YMHOKEHHUS 5
33 JlermeHre MHOTOYJICHA HA OJTHOYJICH 1
34 KonTtponbsHas pabota Ne5 1
7. Pa3jiokeHre MHOTOYWIEHOB HA MHOKHTeIH  (184)
35 Uto Takoe pa3nokeHHe MHOTOUJICHOB Ha MHOYKHTEIIH M 3a4eM 3TO | 1
HY>KHO
36 Brigecenune o01ero MHOXKHUTENS 3a CKOOKHU 2
37 Criocob rpynmupoBKH 2
38 Paznoxenne MHOTOWIEHA HA MHOYKHTEIN C TIOMOIIBI0 PopMyIT 5
COKPAIIEHHOTO YMHOKCHHUSI
39 Paznoxenne MHOro4JI€eHAa HA MHOXKHTEIHN C TTOMOIIBIO 3
KOMOMHAITUN pa3IMYHbIX IIPHEMOB
40 Coxkparnienue anredpandeckux apooen 3
41 ToxxnectBa 1
42 KoHTtposbHas padota Ne6 1
8. Dynkmusa y=2x*> (9u)
43 Oynkuud y = x* u ee rpaguk 3
44 ['paduueckoe perieHne ypaBHeHUN 2
45 YTo 03HaYaCT a MAaTEMATHKE 3aIUCh t = f(x) 3
46 KontponbsHas pabota Ne7 1
O06o0mamee mopropenue (94)
8 kiace
Ne Koa
napar Coaep:xxaHue MaTepuasa
pada JacoB
I'naBa 1. AuareOpaunveckue apodu — 21 yac
1 OCHOBHBI€E TTIOHATHA. 1
2 OcHOBHOE CBOMCTBO ayirebpanveckon Apoou. 2
3 CrnosxeHue 1 BBIYMTAHUE aNreOpandeckux Apooeii ¢ 2

OAMHAKOBBIMH 3HAMCHATCIIAMU.
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4 CrnoxeHue U BhIYUTAHKUE anredpandeckux apooeit ¢ pa3HbIMU 4
3HAMEHATEIISIMH.
KP Ne 1 «Cno:kenue U BbIYUTaHUE ajIre0pandecKux apooein» |1
5 YMHOXEHHE U JIeJICHHE anredpandyeckux apooeit. Bo3peaenue 2
anredpanveckoil JpooH B CTENEHb.
6 IIpeoOpa3zoBaHKe pallMOHAIBHBIX BbIPAXKEHUN. 3
7 [lepBbie mpecTaBICHNS O PAIMOHATBHBIX YPABHEHHSIX. 2
8 CreneHb C OTPUIIATEIHHBIM IIEJIBIM TOKA3aTeleM. 3
KP Ne 2 «IIpeobpa3oBaHue pariioHaIbHBIX BBIPAKECHU 1
I'naBa 2. ®@yukuus y=-+/x . CBolicTBa KBaIpaTHOIro KopHs — 18 4yacos.
9 MHOX€eCTBO pallUOHAJIbHBIX YHCEIL. 2
10 [TonsiTHe KBaJIpaTHOTO KOPHS U3 HEOTPUIIATEILHOTO YHCIIA. 2
11 HppanroHanpHble Ynca. 1
12 MHOXeCTBO A€ CTBUTEIbHBIX YHCEIL. 1
13 ®ynKuus y =+/x , €& CBOMCTBA M rpaduK. 2
14 CBoiICTBA KBAJIPATHBIX KOPHEM. 2
15 [IpeoOpazoBanue BbIpaKeHHH, COAEPKAIIUX OMEPAIUIO 4
U3BJICUCHHUS KBAJPATHOTO KOPHSI.
KP Ne 3 «CBoiicTBa KBaIpaTHBIX KOPHEN». 1
16 Moaynb TeCTBUTENBHOTO YHUCIIA. 3
I'naBa 3. Ksaaparununas pynkuus. @ynknus y = k/X — 18 gacos.
17 Oynknus y = kX°, eé cBoiicTBa 1 rpaduk. 3
18 ®dyukius y = K/X, e€ cBoiicTBa u rpaduk. 2
KP No 4 «®Dynkunn y = kx” u y = k/x. 1
19 Kak moctpouts rpaduk dynkmun y=Ff(x+1), eciin uzsecten 2
rpaduk dyakmmun y=F(X).
20 Kak moctpouts rpaduk dynkmun y=Ff(X)+m, ecau n3Becren 2
rpaduk ¢pyakmun y=F(X).
21 Kak moctpouts rpaduk pyukiuu y=f(x+1)+m, ecau nsBecren 2
rpaduk byakuun y=F(X).
22 dynxims y=ax +bx+c, eé cBoiicTBa 1 rpaduk. 4
23 I'paduaeckoe perneHne KBapaTHBIX YPABHCHUI. 1
KP Ne 5 «I'paduku GyHKIMD. 1
I'naBa 4. KBagpatHbie ypaBHenusi - 21 vac.
24 OCHOBHBIEC MMOHSTHS. 2
25 DopMyJibl KOPHEN KBAJPATHOTO YPABHEHHS. 3
26 PanimonanbHble ypaBHEHUS. 3
KP Ne 6 «KBangpaTHble ypaBHEHUS». 1
27 PanmonanbHbie ypaBHEHUS KaK MAaTEMAaTUIECKUE MOJIEIH 4
pEAIbHBIX CUTYaIUH.
28 Emg onna dhopmysna KoOpHeH KBaJIpaTHOT'O YPaBHECHHSI. 2
29 Teopema Buera. 2
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KP No 7 «PanmoHanbHble YpaBHECHUS».

30 WppanmonanpHble ypaBHEHUS. 3
I'naBa 5. HepaBencrBa - 15 yacos.
31 CBolicTBa YHCTIOBBIX HEPABEHCTB. 3
32 HccnenoBanne QyHKIMNA HA MOHOTOHHOCTb. 3
33 Pemenrie TMHEMHBIX HEPABEHCTB. 2
34 Pemenue kBaapaTHhIX HEPABEHCTB. 3
KP Ne 8 «Pemnienne HepaBeHCTBY. 1
35 [TpuGamKeHHbIe 3HAUCHUS JEHCTBUTEIBHBIX YUCET 2
36 CTaHIapTHBIA BT YUCIIA. 1
[ToBTOpEeHNE MaTepHaa. 9
9 k1ace
Ne Koua
napar Conep:xaHue MaTepuasa
pada 4acoB
1. PanmoHaJibHbIe HEPABEHCTBA U UX CUCTEMBbI 16
1 JIuHelHbIC ¥ KBa/IpaTHbIC HEPaBEHCTBA (TOBTOPEHUE) 3
2 PanroHanbHbIe HEpABEHCTBA 5
3 MHo>xecTBa ¥ onepalui HaJi HUMU 3
4 CucTteMbl pallMOHAIBHBIX HEPABEHCTB 4
KonTtposnbsnas pabota Nel 1
2. Cucrembl ypaBHeHHId 15
5 OCHOBHBIE TIOHSITHS 4
6 MeTo/b1 pelieHns] CUCTEM YpaBHEHUI 5
7 CucrteMbl ypaBHEHUN KaK MAaTEMAaTUUECKUE MOJEIHN PEATbHBIX 5
CUTyalui (TEKCTOBBIE 3a]1a4M)
Kontpoarnast pabota Ne2 1
3. UncjoBble QyHKIUH 25
8 Onpenenenue yucaoBoit GpyHkimu. O61acTh ONPEACIICHHUS. 4
O6nactb 3HaUeHHs] QYHKIIUU
9 Crnioco0bl 3a1aHust QYHKIHH 2
10 CaoiicTBa GyHKITUN 4
11 YeTHble U HEYETHbIE (PYHKIINU 3
Kontpoabpnas pabota Ne3 1
12 DYHKINH y = x™,neN, UX CBOUCTBA U rpaduKu 4
13 DYHKIMH y = x~ ™, neN, UX CBONCTBA U rpaduKu 3
14 OyHKIMH y = Vx, €e CBONCTBA U rpaPuK 3
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‘ Kontponbsnas paborta Ned

4. Tlporpeccun

1
1
15 YucaoBbIE MOCIEN0BATEILHOCTH 4
16 ApubmeTrndeckasi mporpeccus 5
17 ["'eomeTpuyeckasi mporpeccust 6
KonTponbnast paborta Ne5 1
5. DjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA H TEOPHHU 12
BEPOSITHOCTEM
18 KombunaTopHbie 3agauu 3
19 Crartuctuka- nu3aiiH nHpopmMarmu 3
20 [Ipocreiilive BEpOSITHOCTHBIE 33]1a41 3
21 DKCneprUMEHTAIbHBIC JAaHHBIC U BEPOSITHOCTH COOBITHI 2
KoHntposbHas padora Ne6 1
O6001maoIIee MOBTOPEHHUE 18
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TPEBOBAHUA K YPOBHIO ITIOAI'OTOBKMU BbIITY CKHUKOB

B PE3YJIbTATC U3YUCHUA MATCMATUKHU YUCHUK JOJIDKCH 3HAThL/ HOHI/IMaTb:

[]

[]

CYLIECTBO MOHATHUS MATEMAaTUYECKOIO JOKa3aTeNIbCTBA; IPUBOJNUTH
IIPUMEPBI 10KA3aTEIIbCTB;

CYILIECTBO NOHATHUSA AJITOPUTMA; IIPUBOAUTH IPUMEPHI AJITOPUTMOB;

KaK HCIIOJIb3YIOTCS MaTeMaTHueckue (OpMyJibl, YpaBHEHHsS U He-
PaBEHCTBA; IIPUMEPBI UX IIPUMEHEHUSA I PELICHUs] MaTEMaTUYECKUX U
IIPAKTUYECKUX 3a]1a4;

KaK MaTeMaTH4YeCKU ONPEICJICHHblE (QYHKIMM MOTYT OIUCHIBATH
peanpHbIe 3aBUCUMOCTH; IPUBOJAUTH IPUMEPHI TAKOTO OIIMCAHUS;

KaK MOTPEOHOCTU MPAKTUKA NPHUBEIM MATEMaTUYECKYI0 HAyKy K
HEO0OXOIMMOCTH PaCIIMPEHUS MOHATUS YUCIIA;

BEPOSATHOCTHBIA XapaKTep MHOTI'MX 3aKOHOMEPHOCTEU OKPYKarOIIETro
MHpA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKuM O00pa3oM Te€OMETpUs BO3HUKIA M3 MPAKTHUYECKUX 3a]ad
3eMJIEMEpUS; NMPUMEPhl F'€OMETPUUECKUX OOBEKTOB M YTBEPKICHHH O
HUX, BOKHBIX I IPAKTUKHY;

CMBICI WJACAIM3aLMM, II03BOJIAIOIIEH pellaTh 3aJa4d  pPEeaJbHOU
JNEHCTBUTENBHOCTH MAaTEeMaTHYECKUMU METOJaMH, MpUMEPhl OIMIHOOK,
BO3HUKAIOIIMX IIPU UACATU3ALNH.

APUDOMETHUKA

Ymemsn:
0

BBINIOJIHATh YCTHO apU(pMETUUYECKUE NEUCTBUS: CIOKEHUE U BbI-
YUTaHUE ABY3HAYHBIX YMCEN U IECATHYHBIX Ipo0Oe ¢ IByMs 3HAKaMH,
YMHOXEHHE OJHO3HAYHBIX YHUCEN, apU(PpMETUYECKHUE OIepaluu C
OOBIKHOBEHHBIMU JIpOOSIMM € OJIHO3HAYHBIM 3HaMEHaTeleM U
YUCIIUTETIEM;

NEePEXOIUTh OT OJHOM (DOPMBI 3aMUCH YHUCEI K APYroW, MpeCTaB-
JATh JIECATUYHYIO ApoOb B BHUJE OOBIKHOBEHHOM M B IPOCTEHMIINX
cllydasiX OOBIKHOBEHHYIO B BUJE JE€CATUYHOM, MPOIEHTHl — B BUJE
Ipodu u 1poOb — B BHJIE NMPOLIEHTOB; 3alUCHIBATh OOJBIINE U MaJlble
YHUCJIa C UCIIOJIb30BAHUEM LIETIBIX CTENIEHEN AECATKH;

BBIMIOJHATh  apu(METUUYECKUE JIEHCTBUS C  palMOHAJIbHBIMU
YUCJIAMH, CPAaBHUBATh pPALMOHAJIBHBICE W JCHCTBUTENIbHBIE YHUCIIA,
HaXOAUTb B HECJOXKHBIX CIIy4asX 3HA4YEHUS CTENEHEH C LEJIbIMU
NOKA3aTEIsIMA M KOPHEHN; HAXOAUTh 3HAYCHHUS YN CIIOBBIX BBIPAXKEHUN;

OKPYIJISITH 1I€JIbIE YMCIa U JIECSITHUYHbIE APOOH, HAXOAWUTh MpPU-
OJIMKEHHUS YMCeNl C HEAOCTAaTKOM M C M30BITKOM, BBIMOJHATH OLEHKY
YU CJIOBBIX BBIPAXKECHUN;

HOJIb30BAThC OCHOBHBIMHU €IUHMIIAMHU JUIMHBI, MAcChl, BPEMEHH,
CKOpOCTH, IUIOMIaau, 00beMa; BbIpaxkaTh OoJyiee KpPYMHbIE €IMHULIBI
yepe3 0oJiee MeNKrue U Ha000poT;

peuiaTtb TCKCTOBLIC 3ada4M, BKIIOYasa 3aJa4dud, CBA3AHHBIC C OTHO-
MEHUEM MU C MPOINOPUHUOHAIBHOCTBIO BCJIMYMH, ,Z[p06}IMI/I n IIpo-
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LICHTAMU,

UCROJIb3068aMb NPUOOPEMeHHblEe 3HAHUA U YMEHUA 6 NPAKMUYECKOI
0essmenbHOCMU U ROBCEOHEBHOU HCUZHU O

[]

pelIeHUs] HECTIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1ad, B TOM YHCIE C
UCIIOJIb30BAaHUEM TP HEOOXOJUMOCTH  CIPABOYHBIX  MaTepHUasoB,
KaJIbKYJISITOpa, KOMITBIOTEPA;

YCTHOW TPUKUIKA M OLEHKH pe3yJibTaTa BBIYMCICHUN; TPOBEPKU
pe3ynbTaTa BBIYMCIEHUS, C UCTIOJIb30BAHUEM PA3IMYHBIX TPUEMOB;

MHTEPIPETALMHN PE3YyIbTATOB PEIICHUS 3a/lady ¢ YYETOM OTIpaHUYCHHUIA,
CBSI3aHHBIX C pEATbHBIMU CBOMCTBAMHM PACCMATPUBAEMBIX IPOIECCOB M
SIBJICHU.

AJITEBPA
Ymemon:

[]

(|

COCTaBJISITh OYKBEHHbIE BBIPAXXKEHHSA U (OPMYJIbI 1O YCIOBHSIM 3ajauy;
OCYUIECTBJISITh B BBIPAKEHHUSIX U (POpPMyJIaX YHUCIOBBIE TOJICTAHOBKH H
BBITIOJIHATh COOTBETCTBYIOIIME BBIYMCIICHHS, OCYIIECTBIATH MOJACTAHOBKY
OJIHOTO BBIPAXXEHUSI B JIPYroe; BbIpaKaTh U3 (POpMyS OAHY MEPEMEHHYIO
4epe3 OCTaJIbHBIE,;

BBINIOJIHATh OCHOBHBIE JIEWCTBHS CO CTENEHSAMM C LEIbIMU ITOKa3a-
TEJISIMHA, C MHOTOWJIEHAaMHU M C alNreOpandecKUuMH ApOOSIMU; BBIIOIHIThH
Pa3JIOKEHHE MHOTOWICHOB HA MHOYKHUTEIW; BBINOJHATH TOXKIECTBEHHBIC
peoOpa3oBaHus PALlMOHAIBHBIX BbIPaXKEHUH;

OPUMEHSATh CBOMCTBa apU(PMETHUECKUX KBAJPAaTHBIX KOpHEH UIs
BBIUKCIICHUS 3HAYE€HUW U TNPeoOpa3oBaHUN YHUCIOBBIX BBIPAKCHUH,
COZIEpIKALLNX KBaJApaTHbIC KOPHHU;

pelars JIMHEWHBbIE, KBAJpaTHBIE YPABHEHHUS M  PALMOHAJIbHBIC
YPAaBHEHMsI, CBOJAILMECS K HUM, CUCTEMBI IBYX JIMHEWHBIX YPaBHEHUHN U
HECJIOKHBIE HEJIMHENHBIE CUCTEMBI;

pelaTh JUHEWHBIE U KBAJPATHBIE HEPABEHCTBA C OJHOW MEPEMEHHON U
UX CUCTEMBI;

pemaTh TEKCTOBbIE 3a7auyd ainreOpandeckuM METOAOM, HWHTEepIpe-
TUPOBATh MOJYUYEHHBIH PE3yJIbTAT, IPOBOJUTH OTOOP PEIIEHUMN, UCXOs U3
bopMyIUPOBKH 33]1a4u;

M300pakaTh ynciaa TOYKaMH Ha KOOPJAMHATHON MPSIMOi;

ONPENENIATh KOOPAWHATHI TOYKU IINIOCKOCTH, CTPOUTH TOYKM C 3a-
JaHHBIMU KOOpAMHATaMH; M300pakaTb MHOKECTBO PEUICHHH JMHEHHOTrO
HEpPABEHCTBA;

pacrno3HaBaTh apu(MeTHYEeCKue U TeOMETPUYECKHE MPOTrpEecCHH;
pemarh 3aJaud ¢ NpUMEHEHHuEM (OpMyJbl OOILIEro 4jeHa U CYMMBI
HECKOJIbKHX IEPBbIX YICHOB;

HaxXOJIUTh 3HaueHus (QYyHKUMM, 3aJaHHOM QopMysol, TabIuIEH,
rpa@uKoM MO €€ apryMeHTY; HaXOJIUTh 3HAUYECHHUE apryMEHTa M0 3HAYEHUIO
byHKIMY, 3aJaHHON rpaUKOM UJIU TaOJIHIICH;

ONpeneNsaTh CBOMCTBA (GYHKUMM IO ee TrpaduKy; MNPUMEHATHh Ipa-
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duyeckre MpeaCTaBICHHS IPU PENICHUH YPaBHEHU, CUCTEM, HEPABEHCTB;
O OMHUCHIBATh CBOMCTBA U3YyUCHHBIX (DYHKITUN, CTPOUTH UX TpadUKH;
UCNOIb308AMb NPUOOPEMEHHbLEe 3HAHUA U YMEHUA 8 NPAKMUYECKOll
0esimenbHOCMU U NOBCEOHEBHOIL HCU3HU ONA.
N BBITIOJTHEHUS pacyeToB 1o ¢dopmysiaM, COCTaBiieHHs (opMys, BbI-
paXarIIMX 3aBUCUMOCTH MEXJY pEalbHBIMU BEJIMUYMHAMH; HAXOKICHUS
HY>KHOU (hOpMYyJIbI B CIIPABOYHBIX MaTepHaiax;

[ MOJEIUPOBAHUSA TMPAKTUYECKUX CUTyallMd W HWCCIENOBAaHUS IIO-
CTPOCHHBIX MOJIETIEH C UCIIOJIb30BAHUEM amapara anreopsl;
[ ONMMCAHUS 3aBUCUMOCTEN MeXAy (QPU3NYECKMMH BEIUYHMHAMH CO-

OTBETCTBYIOIIMMHU  (popMylaMu  TpH  HUCCICNOBAHUM  HECIIOXKHBIX
MPAKTUYECKUX CUTYaIIU;

[] WHTEpIpeTalu TpauKOB pealbHbIX 3aBUCUMOCTEH MEXKIYy BeJu-
YUHAMH.

JIEMEHTHBI JTOIT'MKHN, KOMBUHATOPHUKU,
CTATUCTUKHA U TEOPUU BEPOSITHOCTEHN
Ymemes:

N MPOBOJIUTh HECJOXXHBIE JI0KA3aTeNbCTBA, IOJIydYaTh MPOCTEHILNE
CIEJCTBUS W3 M3BECTHBIX WM paHEE TOJIYUYEHHBIX YTBEPXKICHUI,
OIICHUBATh JIOTMYECKYI0 MPaBWIBHOCTh PACCYXXICHUH, MCIOIb30BATh
OpuUMepbl ISl WUTIOCTPAllMd W KOHTPIPUMEPHI ISl OMPOBEPKEHUS
YTBEPKIACHU;

[] U3BJEKaTh WH(OpMaAIMIO, TPEJACTABICHHYIO B Taljullax, Ha Jua-
rpamMmax, rpadukax; COCTaBISATb TaOJMIbl, CTPOUTh JHArpaMMmbl U
rpaduku;

[] pemiath KOMOMHATOPHBIC 3aJa4yd MyTEeM CHCTEMaTUYecKOro mnepedopa
BO3MOYKHBIX BAPUAHTOB M C UCIIOJb30BAaHUEM IIPaBUJIa YMHOKECHUS;

O BBIYUCIISITH CPEJIHUE 3HAYEHUSI PE3YIbTAaTOB U3MEPECHUI;

O HaXOJHUTh YaCTOTy COOBITHS, MCIOJIb3ysl COOCTBEHHBIC HAOIIOJICHUS U
TOTOBBIC CTATUCTUUECKHE JaHHBIC;

[ HAXOJUTh BEPOSITHOCTH CIIy4YalHBIX COOBITUN B IPOCTEHILINX CIyyasx;

UCROb308aMb NPUOOPEMEeHHblIE 3HAHUA U YMEHUS 6 NPAKMUUECKOI
0essmenbHOCMU U NOBCEOHEBHOIL IHCU3HU OA.

[ BBICTPAUBAHUS apI'yMEHTALUU [IPU JO0KA3aTEIbCTBE U B JUAJIOTE;

[ pacrno3HaBaHUsA JOTMYECKU HEKOPPEKTHBIX PACCYKICHUN;

[ 3aIlUCU MAaTEMAaTUYECKUX YTBEPKIACHUM, T0KA3aTEIbCTB;

[ QHAJIN3a pPEaJbHbIX YMUCIOBBIX [aHHBIX, IIPEIACTABICHHBIX B BHUJE

uarpaMm, rpa@uKoB, TaOJINLL;
pEIIeHUs TMPAaKTUYECKUX 337a4 B MOBCETHEBHOW M MPO(ecCHOHATBLHOM
JESTEIbHOCTH C UCIOJIb30BaHUEM JIEUCTBUIN C YMCIaMH, IPOLEHTOB, UIMH,
Iomaaen, 00beMoB, BpEMEHU, CKOPOCTH;
[ pelieHrss y4eOHBIX M TMPAKTUYECKUX 3a/4ay, TPeOYIoLUX CcHucrema-
THUYECKOT0 nepedopa BapuaHTOB;
O CpPaBHEHMSI IIAHCOB HACTYIUICHHUS CIyYaWHBIX COOBITHI, Ui OLEHKU

O
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BCPOATHOCTH CJ'Iy‘-IElfIHOFO COOBITHS B MPAKTHUICCKUX CUTyaluix,
COIIOCTaBJICHHUA MOJCIIHN C pGaHBHOﬁ CI/ITyaHI/Ieﬁ;
ll ITIOHMMaHHS CTATUCTHYCCKHUX YTBep)KHGHHﬁ.
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