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IInanupyembie pe3yJbTaThl
B pe3ynbraTe u3yueHus y4eHHUK JOJKEH:

. CYULIECTBO MOHITHS aJlTOPUTMA; IPUMEPHI AITOPUTMOB;

. KaK UCHOJB3YIOTCS MaTeMaTuueckue (popMmyIbl, ypaBHEHUS; MPUMEPHl UX MPUMEHEHHS TPU PEIICHUU MATEeMATHYECKUX M MPAKTHUYECKUX
3ajady;

. KaK MaTeMaTU4ecKu orpeneaéHHble YHKIIUM MOTYT OMUCHIBATH PealbHbIC 3aBUCIMOCTH; TIPUBOIUTH MPUMEPHI TAKOTO OTIMCAHUS,

. KaK MOTpeOHOCTU MPAKTUKU IMPUBEIH MaTEMaTHUECKYIO HAyKy K HEOOXOIUMOCTH PacIIUPEHUs MOHATHUS YHCTIa;

. BEPOSITHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETr0 MUPa;

. CMBICJ HJ€aTu3allii, MO3BOJIAIOIIEH pellaTh 3a/laddl peajbHOW JEeHCTBUTEIBHOCTH MAaTeMAaTHUYECKUMHU METOJIaMH, MPHUMEPHl OLINOOK,
BO3ZHHKAIOIIUX MIPH UJI€ATU3AINH.

. COCTaBJISITh OYKBEHHBIC BBIPAXKEHHS U (DOPMYIIBI IO YCIOBHUSM 3a/1a4; OCYIIECTBISATh B BBIPAKEHUAX U (OPMYIIaX YUCIOBBIE MOACTAHOBKH U

BBITIOJIHATh COOTBETCTBYIOIIME BBIYMCICHHS, OCYIIECTBIISATh TOACTa HOBKY OJHOTO BBIPQKEHHUS B JPYroe; BbIpaxaTb u3 (opMyn OAHY
[IEPE"MEHHYIO YepEe3 OCTAIILHBIE;

. BBITIOJIHATH apU(PMETUICCKHE ACUCTBUS C anreOpandecKuMu Apo0sMHU C OTMHAKOBBIMH U Pa3HBIMH 3HAMEHATEIISIMH;

. OCYILLIECTBIIATh IPEOOpPa30BaHMsl PALIMOHATIBHBIX BEIPAKEHUII;

. CTPOWTH M YUTATh Tpaduku QyHKIMHA , , ;

. CTPOUTH M YMTaTh Trpaduku QyHKIMHA Ha ocHOBe rpaduka (QyHKIUH ;

. CTPOUTH rpa@uK QYHKIUH ;

. OCYILECTBIATH MPE0OPa30BaHMs BEIPAXKEHUH, COJIEpKAIUX ONEepaIHIO U3BJICUEHUS KBAAPATHOTO KOPHSI;

. pemaTh KBaJipaTHbIC M HPPAIlIOHAIBHBIC YPAaBHEHUS;

. pelaTh 3aJlaHusl, CoJepKaliue MOYyJIb YNCIA;

. OTIEPHUPOBATH C BEIPAKECHUSIMH, COIEPIKAIIUMH CTENICHb C OTPUILIATENILHBIM IIETTBIM TIOKa3aTeIeM;

. OCYILECTBIATh BBIYUCIICHUS C YUCIAMH, IPECTABJICHHBIMU B CTAHJAPTHOM BH/IE;

. pemaTh JMHEWHBIC ¥ KBaIpaTHbIC HEPABEHCTBA;

. ucclie10BaTh (PyHKIMIO HA MOHOTOHHOCTb.

. pemaTh JTMHEWHBIC YPaBHEHHUS M CBOJSIINECS K HUM, CHCTEMBI JIBYX JJMHEHHBIX YpaBHEHHI,

. pemaTh TeKCTOBBIE 3a/1a4M alreOpanyeckKuM METOJIOM, HHTEPIPETUPO—BaTh MOJYYEHHBIH Pe3ylbTaT, MPOBOAUTE OTOOP PEIICHUN, UCXOIT
u3 HOpMyYIUPOBKH 3a]a4u;

. n300pakaTh YHMClIa TOYKAMU HAa KOOPAMHATHON MpPsIMOM; OMpPENeNsTh KOOPAMHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKU C 3aJlaH "HBIMHU
KOOpJIWHATAMH,

. CTPOUTH TPaPUKH U3YYEHHBIX (PYHKIH;

. HaXO/IUTh 3HA4YCHUs! QYHKINU, 3aJaHHON (OpMYIIoii, TabimIie, rpagukoM 1o ee apryMeHTY; HaXOAWTh 3HaYCHHE apryMeHTa 110 3HAYCHUIO

byHKLMY, 3a1laHHON TpaUKOM WK TabIuIEeH;



. OTIPEJIeNIATh MPOCTEHIIINE CBOMCTBA (PYHKIIMU IO €€ TpaduKy; MPUMEHATh rpadudecKue MpeCTaBICHUs IPU PEIICHUH YPAaBHEHUH, CHCTEM,
OIUCBIBATh CBOMCTBA N3YYEHHBIX (DYHKIMH, CTPOUTH MX Tpa(UKH;

. pemarb KOMOMHATOpHBIE 3a7aydl MYTEM CHCTEMAaTHYECKOro Iepebopa BO3MOMKHBIX BapUAHTOB, a TAaKXKE C HCIIOJIB30BAaHHEM IPaBHUIIA
YMHOXCHMS;

. BBIUUCIIATh CPEHUE 3HAYCHUS PE3yJIbTATOB M3MEPEHUU; HAXOJUTh YaCTOTY COOBITHS, MCIIONb3Yysl COOCTBEHHBIC HAOIIOACHUS M TOTOBHIC
CTaTUCTUYECKUE JIaHHBIC;

. HAXO/UTh BEPOSITHOCTU CIyYaHBIX COOBITHH B MPOCTEHIINX CITydasiX.

UCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOM JeATEIbHOCTH U MOBCEHEBHOM XKU3HU IS

O OMMCAHMUS 3aBUCHMOCTEH MEXIy (HU3UYECKUMHU BEIMYMHAMU COOTBETCTBYIOIIMMHU (OpMyJaMH TpU HCCIEAOBAHUH HECIOXKHBIX
IIPAKTUYECKUX CUTYalul;

0 MHTEPIPETANU TPAPUKOB PEATbHBIX 3aBUCUMOCTEH MEX/y BETMUYNHAMU;

O pacrno3HaBaHMs JIOTHYECKU HEKOPPEKTHBIX PaCCyKICHUM;

0 pelIeHns yueOHbIX U IPaKTUYECKUX 3a]1a4, TPEOYIOIIHUX CUCTEMAaTHYECKOro repedopa BapuaHTOB.

Conep:xkanue nporpamMmmbl

INOBTOPEHHUE KYPCA AJITEBPBI 8 KJIACCA (4 YACA)
I'naBa |. HEPABEHCTBA C OJTHOM MNEPEMEHHOM. CACTEMbI U COBOKYITHOCTH HEPABEHCTB (16 YACOB)

JluHeiHOE M KBaJpaTHOE HEPABEHCTBO C OJHOW MEPEeMEHHOH, YaCTHOE U o0llee pelieHre, paBHOCUILHOCTD, PABHOCHIIbHBIE MpeoOpa3oBaHusl.
PaHI/IOHaJ'II)HI)Ie HCpPaBCHCTBA C OJIHOI71 HCpCMCHHOfI, MCTOJ MHTCPBAJIOB, KpHUBasA 3HAKOB, HCCTPOTHUEC U CTPOTrUC HCPABCHCTBA. DJIeMeHT MHOJXXECTBA,
MOJIMHOXKECTBO JIaHHOTO MHOXECTBa, MycToe MHOXeCTBO. [lepeceuenre u oObeanHeHrne MHOKECTB. CHCTEMBI JTMHEWHBIX HEPABEHCTB, YaCTHOE U
oO11ee pelieHrne CUCTEMbl HEPaBEHCTB.

CraproBasi KOHTpOJbLHas padoTa.
KonTpoabHas padota Ne 1 mo teme «HepaBeHcTBA ¢ 0/1HOI nmepeMeHHOii. CHCTeMbI H COBOKYITHOCTH HEPABEHCTB)»
Ocnoenasn yenv:

q)OpMI/IpOBaHI/Ie HpC}ICTaBHCHI/Iﬁ O YaCTHOM U O6HI€M pPEIICHUHN pAallUOHAIBHBIX HEPABCHCTB U UX CUCTEM, O HEPABCHCTBAX ¢ MOAYJIsIMHU, O
PaBHOCUIIBHOCTH HEPABEHCTB;

OBJIAJICHHE YMEHHUEM COBEPIaTh PaBHOCUIIbHBIE TTPEOOPa30BaHus, PEIIaTh HEPABECHCTBA METOJIOM HWHTEPBAJIOB;

pacmupenue u 00001eHNe CBEICHNI O pallMOHATBHBIX HEPABEHCTBAX U CMOCO0aX MX PEIISHUs: METOJ] MHTEPBAJIOB, METO/1 3aMEHBI TIEPEMEHHOM.
I'maBa |l. CHCTEMBI YPABHEHHUM (19 YACOB)

PannonansHOe ypaBHEHHE ¢ IBYMS IEPEMEHHBIMHU, PEIICHUE YPAaBHEHUS C IBYMs IEPEeMEHHBIMU P(X;y) = 0, paBHOCWIbHBIE YPaBHEHUS C IBYMS
MEPEMEHHBIMHU, PABHQCHIIbHbIE Hp606p330BaHI/IH DopmyiTa pacCTOSHUS MEKIY IBYMs TOYKaMU KOOPIAMHATHOMN IIIOCKOCTH. I'paduk ypaBHEeHUS
(x - a) +{y- b) = r°. Cucrema ypaBHEHHII C JBYMsI [IGPEMCHHBIMH, PELICHHE CHCTEMBI YPaBHCHUH C ABYMsI ICPEMCHHBIMI. MeTo/ I0/ICTaHOBKH,

METO aﬂre6pam1e01<oro CJIIOKCHUA, METOJ BBCIACHHA HOBBIX IMEPECMCHHBIX, rpa(bnqecm/m METO/. PaBHOCHIBHOCTE CHCTEM ypaBHeHI/II/I. CucreMsl
ypaBHeHI/Iﬁ KaK MaTEMaTUYCCKUE MOJCIN PCATIbHBIX CI/ITyaI_[I/II‘/II.



Konrposbaas padora Ne 2 mo teme «CucremMbl ypaBHeHHID»
OcHoenas uenv:

- (popmupoBaHUE MpeACTaBICHUN O CUCTEME JBYX PAllMOHAIbHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMH, O PAllHOHAILHOM YpPaBHEHHUH C JBYMS
MIEPEMEHHBIMU;

OBJIaJICHHE YMEHHEM COBEpILATh PaBHOCHIIbHbBIE MPe0oOpa3oBaHus, pellaTh YpaBHEHUS U CHCTEMbI YPaBHEHHH ¢ ABYMS IIE€PEMEHHBIMU;

0TpabOTKa HABBIKOB PEIICHUSI YPABHEHUS M CUCTEMbI YPAaBHEHHH Pa3IMYHBIMU METOAAMU: TPapHUECKUM, MTOICTAHOBKOH, alnredpanyeckoro
CJIOKEHMUSI, BBEJICHUSI HOBBIX IE€PEMEHHDIX.
I'nasa Il1. YN CJIOBBIE ®YHKIIUMU (22 YACA)

OyHKIUA, 001acTh OMPEEICHUE U MHOXKECTBO 3HAYCHUH (PYHKIMU. AHAIMTHYECKHM, TpadUuecKuii, TaOJMYHBIN, CIOBECHBIH CIIOCOOBI
3amanus ¢yHkuuu. ['padux ¢yHxmmm. MoHOTOHHOCTH (Bo3pacTaHue W yObIBaHHME) (DYHKIMH, OTpaHMYCHHOCTh (YHKIMU CHU3Y M CBEpXY,
HauMEHbIlIee U Haubomblllee 3HaueHus: (PyHKUINU, HempepbiBHAs (GYHKIIHS, BRITYKJIas BBEpX Wi BHU3. MccienoBaHue 31eMeHTapHbIX (DYHKIIMA: )
=C, y=kx+m,

K
y = kXZ, y=\/; , \/_ :;, y :|x|, y = ax’® + bx + c¢. YUeTHas ¥ HeueTHas GbyHKIMU. ANTOpUTM HCCIeAOBaHUS (PYHKIMHM HAa 4eTHOCTH. [ paduxu

4YeTHOM M HeueTHOH ¢yHkuui. CreneHHble (YHKLUUU C HATypajbHBIM IOKa3aTeleM, WX cBoicTBa U rpaduku. CBoilcTBa U rpaduku CTENEHHBIX
(GYHKIMI ¢ YETHBIM M HEYETHBIM IIOKA3aTENSIMU, C OTPULATEIbHBIM LIEJIbIM IIOKa3aTEIIEM.
Kontpoabnas padora Ne 3 mo teme «HUuciioBble PyHKIIUM U UX CBOHCTBAY.
KonTposbHnas padora Ne 4 no teme «UucjioBble QyHKIIUM M HX CBOHCTBAa»
OcHoenas uenb:
- (popmupoBaHUE MpeACTaBIECHUN O TaKUX PYHIAMEHTAIbHBIX OHATUAX MATEMAaTUKH, KAKUMH SIBIIIIOTCS MMOHATHS  YHKIIUH, €€ 00jacTu
oTpeieNieHus], 00J1aCTH 3HAUEHUS; O PAa3IMUHBIX CIIOC00ax 3a/1aHusl PYHKIMH: aHAIUTHYECKOM, TpapruecKoM, TAOIUYHOM, CJIOBECHOM;
OBJIaJICHHE YMEHHEM NIPUMEHEHHS YeTHOCTH WJIM HEYETHOCTH, OTPAaHUUYEHHOCTH, HEMPEPBIBHOCTH, MOHOTOHHOCTH (DYHKIIMIA;
- (hopMupoBaHHE YMEHUI HaXOAUTh HauOOJbIlIee U HAMMEHbIIee 3HAYCHUE Ha 3aJaHHOM NPOMEXYTKE, peliasi IpaKTHUECKUe 3a/1auH;
* (popmHpoBaHUE MOHUMAHUS TOTO, KaK CBOMCTBA (PYHKIIMM OTpa)karoTCsl Ha MOBEACHUU rpapuKkoB pyHKINH
I'1asa IV. IPOIPECCHH (15 YACOB)

UYucnoas nocienoBaTesbHOCTb. CI0cOObI 3a/1aHNS YUCIOBOM MOCIIEI0BaTEIbHOCTH(QHAIUTUYECKHI, CJIOBECHBIH, peKyppeHTHbIN).. CBolicTBa
YHCIIOBBIX MOCJIEI0BATENILHOCTE, MOHOTOHHAS ITOCTIEI0BATEIbHOCTb, BO3PACTAIOIIAS ITOCIIEA0BATEIbHOCTD, YObIBAIOIIAs MOCIEJ0BATEIbHOCTb.
Apudmernueckast nporpeccus, €€ pa3HOCTb, BO3pacTarollias Mporpeccus, KOHeuHas mporpeccusi, opmysa n-ro uieHa apudmMeTundeckoi
nporpeccuu, popMmyina CyMMbl YICHOB KOHEUHOH apru(METHUECKOI MPOrpeccut, XapaKTepUCTUUYECKOE CBOMCTBO apu(PMETHUECKOM MPOrpecCchu.
['eomeTpurueckas mporpeccusi, 3HaMeHaTes b MPOTrPecCHr, BO3pacTarollias mporpeccus, KOHeuHas mporpeccusi, (Gpopmysa n-ro ujieHa
reoMeTPUUECcKOM mporpeccuu, popmyia CyMMBbl 4JICHOB KOHEYHON IT€OMETPUYECKOM MPOTPECCHH, XapaKTePUCTUIECKOE CBOMCTBO T€OMETPUYECKOM
nporpeccuu. [Iporpeccun n 0aHKOBCKHE PaCUETHI.

KonTposbHasi padora Ne 5 nmo reme «ApudMeTHYecKasi MPOrpeccus».
KonTposbHas padora Ne 6 mo reme «I'eomeTpryeckas mporpeccus»



Ocnoenas uein:

- (hopMUpOBaHHE IMPECTABICHUN O MOHATUU YHCIOBOW IMOCIENOBATEIBHOCTH, apU()PMETHUECKOW W TC€OMETPHUUECKOM MPOrPECCHAX KaK YaCTHBIX
CJIydyasiX YMCIIOBBIX IOCIE0BATEIBHOCTEHN; O TpeX croco0ax 3aJaHus OCIe10BATEIbHOCTH: aHATUTUYECKOM, CJIOBECHOM U PEKYPPEHTHOM;
- copMupoOBaTH M1 OOOCHOBATH PsiJT CBOMCTB apr(PMETHUECKON 1 T€OMETPUIECKON IPOTPECCHIA, CBECTH UX B OJIHY TAOJIHILY;

OBJIaJICHUE YMEHHMEM pelIaTh TEKCTOBBIC 33/1a4H, UCIOJb3Yys CBOMCTBA apupMeTHuecKoi u reoMerpudeckoi nporpeccul’ 1aBa V. DJEMEHTBI
KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEM (12 YACOB)

MeTopl pemeHus MpoCTeUINX KOMOMHATOPHBIX 3a/1a4 (TIepeOop BapuaHTOB, IIOCTPOCHUE JIEpPEeBa BAPUAHTOB, IPABHIIO YMHOXKCHHUS).
®axropuain. [lepecranoBku. Pazmemenus. Coueranus. OOmuii psi JaHHBIX U PAJ] JaHHBIX KOHKPETHOIO U3MEPEHUs], BAPHAHTA PAAA JaHHBIX, €€
KpPaTHOCTb, YaCTOTa U MPOIIEHTHAs YacTOTa, CTPYNIHUPOBAHHBIN PsII JaHHBIX, MHOTOYTOJIBHUKY pacnpenenenus. O0beM, cpegHee apuMeTHIecKoe,
pa3max, Mojia, MeiuaHa, cpeinee 3HaueHue. BepostHocTs. CoObITHE (CiydaiiHOE, JOCTOBEPHOE, HEBO3MOXKHOE). HecoBMecTHbIE COOBITHSL.
[IpoTuBoOIONOKHBIE COOBITHS. BEpOSATHOCTH CyMMBI IBYX COOBITHIA. BEpOsSTHOCTH MPOTHUBOIIOIOKHOTO COOBITHS. Kitaccimueckasi BepoSTHOCTHAs

cxema. Kimaccuueckoe ornpezenenne BeposTHOCTH. CTaTucTuueckas yCcTon4MBOCTh. CTaTUCTUYECKAsS BEPOSTHOCTD.
KonTposbHas paGora Ne 7 mo teme «JjaeMeHThI KOMOUHATOPUKH, CTATUCTUKUA U TEOPHUHU BEPOSITHOCTEI».

Ocnoenas uenv:
- (hopmHpoBaHUE MPECTABICHUN O BCEBO3MOKHBIX KOMOMHAIUAX, O METO/IaX CTATUCTUYECKONW 00pabOTKU pe3yabTaTOB U3MEPEHUH, MOTYYEHHBIX

npu
MPOBEJICHUH SKCIIEPUMEHTA, O YUCIOBBIX XapaKTepUCTUKaX HHPOpMAIUY;
OBJIAJIETh YMEHUEM PEIICHUS TPOCTEUITNX KOMOMHATOPHBIX U BEPOSITHOCTHBIX 3a71a4.

I'JIABA VI. UTOIOBOE NOBTOPEHHUE U MOAI'OTOBKA K 9K3AMEHY (14 YACOB)
Hrorossiii Tect (I wacts, 'MA). UToroBast kourpoJbHas padora (Il wacts, 'HA)

Temamuueckoe naanuposanue

Ne | Ha3Banmue pasgeiios KoauyecTBo yacoB KoanyecTBO KOHTPOJIBHBIX
padot
1 | IloBropenue Kypca anreOpsl 7 1 8 KilaccoB 4 1
2 | I'maa I. HepaBenctBa ¢ ogHOM nepeMeHHON. CUCTEMBI M COBOKYITHOCTH 16 2
HEpaBEHCTB
3 |I'maBa Il. Cuctems! ypaBHEeHU 19 1
4 | I'masa lll. YucnoBslie hyHKINN 22 2
5 | I'masa IV. IIporpeccun 15 2
6 | I'maBa V. DneMeHTH KOMOMHATOPUKH, CTATUCTHKHN U TEOPHH BEPOSITHOCTEN 12 1
10 | 'maBa VI. UToroBoe noBTOpeHNE 1 MOArOTOBKA K SK3aMEHY 14 1
Hroro: 102 9







