IlosicHuTeILHAS 3aMUCKA

JlaHHasi mporpaMMa pa3pa6oTaHa Ha OCHOBe:

OyHIaMEHTaIBHOTO sIpa CcoAep)kaHusi odmiero oOpasoBaHus W TpeOoBaHWIT K pe3yabTaraM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMN
MpOrpaMMBbl OCHOBHOTO 00mIero o0pa3oBaHus, MPEICTaBICHHBIX B DenepaabHOM TOCyJapCTBEHHOM 00pa3oBaTEIbHOM CTaHAApPTE OOIIEeTo
oOpazoBaHus

®denepalibHOTO rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOIrO oOmiero odpaszoBaHus (rmpuka3 MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit deneparuum ot 17 nexadpst 2013 r. Ne 1897)

[Tporpammbl 00111€00pa30BaTENBHBIX YUPEKIECHUNU MO anredpe 7-9 kimaccel, K y4eOHOMY Komiuiekcy it 7-9 kiaccoB (aBropsl HO.H.
Makapsrues, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa FO.H., cocraBurens T.A. Bypmuctposa — M: «IIpocsemienuey, 2016.

bazucnoro yue6noro miana '[bOY COII um. H. C. Hoposckoro c. [Toxoensck 2019— 2020 yueOHOTO TO1a.

ean oOyuenus

1. B HanpaejieHuu JInYHOCMHO20 pazeumus.

pa3BUTHE JIOTMYECKOT0 U KPUTUYECKOTO MBIIIEHUS, KyJIbTYPhl PEUU, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

(hopMHUpOBaHHE Y YUALTUXCSA WHTEIIEKTYaJIbHOM YECTHOCTU U OOBEKTUBHOCTH, CIOCOOHOCTH K MPEOI0JICHUIO MBICITUTENIBHBIX CTEPEOTHUIIOB,
BBITEKAIOUIUX U3 OOBIZICHHOTO OTIbITA;

BOCITUTaHKE KaueCTB JIMYHOCTH, 00ECIEUNBAIOIINX COIIMAIBHYIO MOOMIBHOCTD, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHNUS;
(hopMHpOBaHKE KaUueCTB MBIIUICHUS, HEOOXOJUMBIX [Tl aJalTallii B COBPEMEHHOM MH(OPMaIlMOHHOM OOIIECTBE;

pa3BUTHE UHTEpECa K MAaTEMaTHYECKOMY TBOPUECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTEH.

2. B memanpeomemnom nanpagienuu:

q)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ O MaTCMAaTHUKC KaK 4aCTH O6H.[€‘I€J'IOB€‘I€CKOI>1 KYJIbTYPBI, O 3BHAYNUMOCTU MATCMATHUKU B PA3BUTHU
OUBHJIN3AlUU 1 COBPEMCHHOI'O 06I_HGCTBa;

Pa3BHUTHUC HpeI[CTaBJICHI/Iﬁ O MaTCMAaTHKEC KaK (I)opMe OIMKMCaHuA U MCTOJC ITO3HAHUA Z[eﬁCTBHTCHBHOCTH, CO3JaHUC YCJIOBI/Iﬁ JIIA HpI/IO6peTeHI/I$I
MEPBOHAYAJILHOTO OIIbITA MATEMATUYICCKOTO MOJACIINPOBAHUS;

(I)OpMI/IpOBaHI/Ie 06H_II/IX CII0CO00B HHTeHHeKTyaHLHOﬁ ACATCIIBHOCTU, XaPAKTCPHBIX M1 MATCMATHKU U ABJIAOIIUXCA OCHOBOM IMO3HABaTEIbHOM
KYJIbTYPHI, 3HAYUMOM I Pa3JINYHBIX C(I)ep YeJIOBEYECKON ACATEIbHOCTH.



3. B npeomemnom nanpaenenuu:

¢ OBJaJCHUC MATECMATUYCCKNMH 3HAHUAMU U YMCHUAMU, HGO6XOZII/IMI)IMI/I JJIA ITPOJO0JIZKCHU A O6y‘ICHI/I$I B CTapmeﬁ IIKOJIC UJIN UHBIX
O6H1606pa3OBaTeJH)HI)IX YUYPCKACHUAX, U3YUCHUSA CMCKHBIX TUCHUILJIMH, IPUMCHCHHUA B HOBCGILHGBHOﬁ KHU3HU,

® CO3JJaHHuC q)yHﬂaMeHTa AJI1 MaTCMaTUYCCKOr0 pa3sBuTHs, d)OpMHpOBaHI/IH MCXaHN3MOB MBIINIJICHHSA, XapaKTCPHBIX JJIA MaTeMaTHUEeCKOM
JACATCIBHOCTH.

B 9-x xmaccax wumerorcss ydeHuku ¢ guarHo3om 3[IP, koTopble TODKHBI YCBOUTH MHHHUMYM Y4e€OHOTO MaTepHayia. MO3TOMYHEKOTOphIE
TPYJAHOJIOCTYIIHBIE TEMbI peKOMeHIyeTcss UCKIounTh. K Hum oTHOcsTCS: «CBoMcTBa KBajapatuuHo (yHkumm», «llenoe ypaBHEHHE M €ro CTENEHbY,
«Cymma 6eCKOHEUHOM TeoMeTpruecKoil mporpeccun». Bee popmynsl mporpeccuii natotest 6€3 BbIBoAa. B 03HaKOMUTEIBHOM TUTaHE U3ydaroTcs «YeTHbIe
1 HeueTHble QyHKIHNY, «DyHakmms y=x"». OcBoOOMBIIIEECS BpEMsI pEKOMEHIyeTCsl HCTIOJb30BaTh HA TTOBTOPEHUE, PEIICHHE 3a1ad, MpeoOpa3oBaHue
BBIpAKEHUH, a TAK)KE HA 3aKPEIUICHUE N3YUYEHHOTO MaTepuaa.

AKLEHT Jenaercs Ha HHIUBUAYaJbHO-AM(PQPEpEeHINPOBAHHBI W MPAKTUKO-OPUEHTHPOBAHHBIM MoaxoA. TpeboBaHHS K YCBOGHHMIO MaTepuaia
obOyuarorieiics ¢ 3[1P - He MeHee MUHUMATBHBIX TPeOOBAaHUI TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTA.

O0mas xapakTepucTHKAa Y4eOHOro npeamMera

Maremarnueckoe 0Opa3oBaHHE B OCHOBHOM IIKOJE CKJIAJBIBACTCS M3 CICIYIOIIUX COJCPKATEIBHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHHS
0J70KOB): apudMeTHKa; anredpa; reoMeTpHs; JIEMEHTH KOMOMHATOPUKH, TEOPHU BEPOSTHOCTEH, CTATUCTHKH U JIOTHMKU. B CBOEH COBOKYMHOCTH OHU
OTpaXkaroT OOTaThIil OMBIT 00yYEeHHUs] MaTeMaTHKE B HaIlIel CTpaHE, YUYUTHIBAIOT COBPEMEHHbIC TCHCHIIMH OTEYECTBEHHOW M 3apyOE)KHOH IIKOJBI U
MO3BOJIIOT PEAIM30BATh TOCTABJICHHBIC MEPe]] MKOJIbHBIM 00pa30BaHUEM LIENH Ha MH(POPMAIMOHHO €MKOM M MPAKTUYECKH 3HAYMMOM MaTepHale.
OTH coJepiKaTelbHble KOMIIOHEHTBI, Pa3BUBAsACh HA MPOTSHKEHUH BCEX JIET 00y4eHUs, €CTECTBEHHBIM 00pa30M IEPEeIUIeTaloTCsl U B3aUMOJIEHCTBYIOT B
y4eOHBIX Kypcax.

AnreOpa HaneneHa Ha (GOpMHUpPOBaHME MaTeMaTHMUYECKOro ammapaTra Ui pelleHHs 3a7ad M3 MaTeMaTHKH, CMEXHBIX IpPEeIMETOB,
OKpYXKarollel peanbHOCTH. SI3bIK aareOpsl MO TUEPKUBAET 3HAUCHHE MAaTEMAaTUKU KaK A3bIKa JJIS HOCTPOCHUS MAaTEMAaTHUYECKUX MOJIENeH, POLECCOB U
ABJIEHUH peanbHOro mMupa. OJHONH M3 OCHOBHBIX 337a4 M3Y4eHHUs aireOpbl SIBISETCS Pa3BUTHE aJTOPUTMHUYECKOTO MBILIUIEHUS,, HEOOXOAUMOTO, B
YaCTHOCTH, Il OCBOEHUS Kypca MH(GOPMATHUKH; OBJa/IeHHE HaBbIKAaMU JIEyKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne cuMBOINYECKUX (OPM BHOCUT
CBOM cneruduueckuii BKIa B pa3BUTHE BOOOPaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYecKoMy TBOpUecTBY. [lpyroii BasxHOM 3a/1aueii u3ydeHus aiareopsl



SIBJISICTCS TTOJTyYEHHUE IIKOJbHUKAMUA KOHKPETHBIX 3HAHUHM O (DYHKIMSAX KaK O BaXKHEUIIICH MAaTeMaTUYeCKOW MOJEIH JJIsl ONMHCAHUS U UCCIICIOBAHUS
pa3HOO0Opa3HBIX MPOIIECCOB, ATt GOPMUPOBAHUS Y YIAITUXCS MTPEICTABICHHUA O POJIC MATEMATHKHU B Pa3BUTHH IUBHIIU3AIIUU U KYIbTYPHI.

ApudpmeTrrnka mpu3BaHa CHOCOOCTBOBATH MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX ISl TMOBCEAHEBHOHM xu3HH. OHa
CIly’KUT 0a30¥ JUIsi BCEro AaJbHEWIIET0 M3YYSHHS MATEMaTHKH, CIOCOOCTBYET JIOTUYECKOMY DPa3BHUTHIO U ()OPMHUPOBAHUIO YMEHHUS TOJIB30BATHCS
ANrOPUTMaMHU.

DOneMeHTbl JOTMKH, KOMOMHATOPUKH, CTaTUCTHUKU W TEOPUM BEPOATHOCTEH CTAHOBSTCS 005S3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO
0o0pa3oBaHUs, YCWJIMBAIOLIUM €ro MPHUKIAJHOE M IPAKTUUYECKOE 3HaueHue. IDTOT MaTepuald HEeoOXOAMM, Mpexae Bcero, A (OpMUPOBAHUS
(YHKIIMOHATBHOW T'PaMOTHOCTH — YMEHUN BOCIPUHUMATh U aHAIU3UPOBaTh HH(OpMAalMIO, MPEICTaBICHHYIO B PAa3IMYHBIX (opMax, MOHUMATh
BEPOSITHOCTHBINA XapaKTep MHOTUX PEaJbHBIX 3aBUCUMOCTEH, IPOU3BOIUTH MPOCTEHIINE BEpOSITHOCTHBIE pacy€Thl. M3ydeHne ocCHOB KOMOMHATOPUKH
MO3BOJIUT Y4YalIEMyCsl OCYIIECTBJISATh PacCCMOTPEHHE clydaeB, mepedop M MOJCYET uYMcia BapHAHTOB, B TOM 4YHCIIE€ B MPOCTEHIINX MPUKIATHBIX
3a1a4ax.

[Ipn M3yyeHUM CTATUCTUKU M TEOPUU BEPOSTHOCTEM O0OOTraliaroTcsl MpeACTaBICHUS O COBPEMEHHOM KapTWHE MHUPa MU METOJaX €ro
uccienoBaHus, (GOpMUpYETCsl MOHMMAaHWE POJM CTAaTHUCTUKM KaK MCTOYHHMKA COLMAIbHO 3HAUYUMOM HHQOpPMAIMM M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHSL.

Taxkum oOpa3oM, B xoje npemnojaBaHus anredpsl B 9 kiacce, paboThl HajJ (OPMUPOBAHUEM Y YHAIIMXCS YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUM
clieyer oOpalaTh BHUMaHHE Ha TO, YTOObI OHM OBJIAJICBAJIM YMEHHUSMHU 00IIeyd4eOHOro XapakTepa, pa3HOOOpa3sHbIMHU CIIOCOOAMU JAEATEIIBHOCTH,
IpUOOpETaIH OIBIT:

* [UTAHUPOBAHUS U OCYILECTBIICHHSI aITOPUTMHUECKON JIESIT€IbHOCTH, BBIIOJHEHUS 3JaHHBIX U KOHCTPYUPOBAHHS HOBBIX QJITOPUTMOB;

* peleHus pa3HoO0Opa3HbIX KIAcCOB 3a/1a4 U3 Pa3IMUHbIX Pa3JiesIoB Kypca, B TOM YUCIIe 3aj1a4, TPEOYIOUIMX MOUCKA IYTH U CIIOCO00B PELIeHHU S;

* UCCIIEZIOBATEIILCKOM IeSATEIbHOCTH, PA3BUTHS UJIEH, IPOBEACHUS SIKCIIEPUMEHTOB, 0000IEHNS, IOCTAHOBKU U (POPMYIMPOBaHMS HOBBIX 33/ay;

* SICHOIO, TOYHOI'O, IPaMOTHOIO M3JI0)KEHUS CBOMX MBICICH B YCTHOH M NHUCBMEHHOH (hopMme, HCIIONIb30BAaHUS Pa3IWYHBIX SI3IKOB MAaTEMaTHUKU
(croBecHOro, CHMBOJIMYECKOTO, Tpauueckoro), CBOOOJHOrO Iepexoja € OJHOTO s3bIKa Ha JpYroil A WUIIOCTPAlMM, HHTEPIIpEeTaluH,
apryMeHTaluu U J0Ka3aTesIbCTBA,;

* IPOBEICHUS JI0KA3aTENIbHBIX PAaCCYKICHUHN, apryMEeHTAIH, BbIIBU)KEHUS TUIIOTE3 U UX 0O0CHOBAHMS;

* MOKMCKa, CUCTEMaTH3allM, aHajau3a M Kiaccu(ukauuu MHGOpPMAIUMH, UCHOIb30BAHMS Pa3HOOOPa3HBIX MH(OPMAIMOHHBIX MCTOYHHUKOB, BKIIOUYAs
y4eOHYIO U CIIPaBOYHYIO JUTEPATypy, COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

Mecrto npeamera B y4eOHOM IVIaHe



Pabouast mporpaMMa MOJHOCTEIO OTpaXKaeT OCHOBHBIC uaenu U npeameTHbie TemMbl @I'OC ocHOBHOTO 0011ero 00pa3oBaHus. B cOOTBETCTBUM C
0a3uCHBIM YYeOHBIM IIJITAHOM Ha W3yYeHUE MaTeMaTHKU B 9 kimacce OTBOAMTCH 3 4 B Heldedw, Bcero 102 4 B TeueHHE BCEro roja OOydCHWS,
HEOOXOIUMBIX JIJISl peaTu3alui 00Ie00pa30BaTEILHOTO YPOBHSL.

IIpenmeTHble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
[TpeameTHBIM pe3yabTaTOM U3YUEHHUS Kypca SABISIETCS CHOPMUPOBAHHOCTD CISAYIONUX YMEHHM:
Ilpeomemmnasn oonracmo «Apugpmemuxar
* IEPEXO0IUTh OT OJTHOM (HOPMBI 3aIMMCH YKCET K PYTOH, IPEACTABISITH AECITHYHYIO APOOh B BHIe OOBIKHOBEHHOM U OOBIKHOBEHHYIO — B BHJIC
JECSITUYHOM, 3aMMChIBaTh OOJIbIINE U MaJIble YKCIIa C UCIIOJIb30BAHUEM LIENIbIX CTENEHEH NeCcATKY;
* BBITIOJTHATH apu(METUUECKHE IEUCTBUS C pallMOHATBHBIMHA YHCIIAMHU, CPABHUBATH PAIMOHAILHBIC
Y JICHCTBUTEILHBIE YHUCIIA, HAXOUTh B HECJIOXKHBIX CITy4asx 3HaUYEHHUs CTETICHEH C IEeTBIMH MOKa3aTeIsIMU, HAaXOAUTh 3HAYEHUST YUCITOBBIX
BBIPAKEHUM;
* OKpYIJIATH LIeJIble YKCIIa U IECATUYHbIE IPOOH, HAXOJUTh MPUOIIMKEHHS YHUCEN C HEAOCTATKOM U U30BITKOM, BBIMIOJIHSTH OL[EHKY YMCIIOBBIX
BBIPAKECHUI;
* [10J1b30BaThCSI OCHOBHBIMU €IMHULIAMH JJIUHBI, MacChl, BpDeMEHH, CKOPOCTH, TUIOIIAI1, 00beMa,BhIpakaTh 0oJiee KpymHbIe eAMHUIIBI uepe3 boee
MeEJIKHE U Ha000pOT;
* pemarh TeKCTOBBIC 33/]a4l, BKIIFOYas 3aJ[auu, CBA3aHHbIE C OTHOIICHUEM U IPONOPIUOHATIHLHOCTHIO BEMYHH, C IPOOSMU U MPOLIEHTAMHU.

Ilpeomemmnasn oonacmo «Anzeopa)

* COCTaBJISITh OYKBEHHBIE BBHIPAXKEHUS U (POPMYIIBI IO YCIOBUSAM 3a/1a4; OCYIIIECTBIIATH B BHIPAKEHUAX U (POPMYJIaX YUCIOBbIE MTOJCTAHOBKH U
BBITIOJIHATH COOTBETCTBYIOIINE BBIYUCIICHHUS, OCYIECTBIAThH MOJCTAHOBKY OJIHOTO BBIPAXKEHUS B IPYroe, BhIpakaTh B (hopMyliax OHYy IepeMEHHYI0
4yepe3 OCTaNIbHEIE;

* BBITIOJIHATH: OCHOBHBIE JICHCTBUS CO CTENICHSIMH C LEIbIMU MOKa3aTeNIMU, C MHOTOWIEHAMU U C alreOpandecKiuMu Ipo0sSMU; pa3ioKeHne
MHOTOYJICHOB Ha MHOKUTEJH; TOK/IECTBEHHBIE TPE0OPa30BaHUS PALIMOHAIBHBIX BHIPAKEHUI;

* peliaTh JUHEWHbIC YPaBHEHUSI, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHHH ¢ IBYMS IE€PEMEHHBIMU;

* pemaTh TeKCTOBBIE 33/1a4M aIreOpanyecKuM METOJIOM, HHTEPIIPETUPOBATh MOTYUYEHHBIN pe3ynbTarT,

MIPOBOJUTH OTOOP PEIICHUN UCXOAS U3 POPMYITHPOBKH 3a/1a4H;

* U300paXkaTh YKCIa TOYKAMHU Ha KOOPIUHATHOMN MPSMOii;

* ONPEAENATh KOOPAUHATHI TOUKHU IJIOCKOCTH, CTPOUTH TOUKH C 3aJJaHHBIMU KOOPAUHATAMH.

Hpedmemmm oonacmo «Inemenmel J102UKU, KOM6unamopul<u, cmamucmukuy u meopuu 3ep0ﬂmﬂocmeﬁ»



* IPOBOJUTH HECIIOKHBIE IOKA3ATENbCTBA, II0Jy4aTh IPOCTEMIINE CIEACTBUS U3 U3BECTHBIX WIIM PaHEE MOJYYEHHBIX YTBEPKICHHM, OLICHUBATh
JIOTUYECKYIO IPABUIIBHOCTD PACCYKIECHUN, HCII0Ib30BATh IIPUMEPHI Ul WILTIOCTPALUN U KOHTPIIPUMEPHI I OIIPOBEPIKEHUS YTBEPKIACHUM;

* U3BJIEKaTh HH(OPMAIIHIO, TPEJCTABICHHYIO B TAOJIHIIAX, HA IUArpaMMax, rpadukax, COCTaBIISATh TAOIHUIIBI, CTPOUTH TUArpaMMBbI U TPa(uKH;
* pemarb KOMOMHATOPHBIE 337a4u IIyTEM CUCTEMAaTUYECKOTO Iepedopa BO3MOXKHBIX BAPUAHTOB U C UCIOJIb30BAaHUEM MPaBUiIa YMHOKEHUS;

* BBIYHCIIATH CPEJHNUE 3HAYEHUS PE3YJIbTaTOB H3MEPEHMUI;

* HaXOJUTh YaCTOTY COOBITHS, UCTIOIb3YS COOCTBEHHbIE HAOIIOACHNS U TOTOBbIE CTATUCTUYECKUE JIAaHHBIE;

* HaXOJUTh BEPOSATHOCTHU CIIy4alHBIX COOBITHI B MPOCTEUIINX CIIydasiX.

®opmbl opranu3anun 00pa3oBaTebHOrO Mpouecca. Y4eOHbIN npolecc MOKeT ObITh OpraHu30BaH pa3sHooOpa3Ho. B mikone ypok ocraercs
OCHOBHOM (hOpMO¥ OpraHU3aIMK O00yUEHHUS, MO3BOJIIONICH YPPEKTUBHO OCYIIECTBISITH y4€OHO-TT0O3HABATENIbHYIO IeATEeILHOCTh ydamuxcs. JlanHas
paboyasi mporpamma orpesielieHa Ha CIEAYIOLUE YPOKH:
-03HAKOMJICHUS YJalllUXCs C HOBBIM MaTepHalioM (COO0IeHEe HOBBIX 3HAHU);
-3aKpeIUICHUS] 3HAHWK; -BBHIPAOOTKM W 3aKpeIUICHUST YMEHHWW U HaBBIKOB; -0000MIAOMINIA;, -TIPOOIEMHO-TIONCKOBBIN, -KOMOWHUPOBAHHBIMN;
-IIPOBEPKH 3HAHUH, YMEHHUI U HAaBBIKOB (KOHTPOJIBHBIN YPOK).
®opMBbl oOpraHu3auy yueOHOTo mpoliecca: UHIAUBUAYAIbHbIE, TPYIIIOBbIC, MHANBHUIYaIbHO-TPYIIIOBBIE, (DPOHTATBHBIE, KITACCHBIE U BHEKJIACCHBIE.

Conep:xanue y4eOHOro npeamera

I'naBa 1. CoiicTBa pynkumii. Kagparuunas gyHkuus

Oynkius. CroiicTBa pyHkIui. KBaapatHeiii TpexwieH. Pa3znokeHne KBaapaTHOTO TpexuieHa Ha MHOXHTeNn. DyHKIusA y = ax2 + bx + ¢,
e€ cBoiicTBa u rpaduk. HepaBeHcTBa BTOPO# CTENIEHH ¢ OJHOM IMepeMEeHHONH. MeTo 1 HHTEPBaJIOB.

B Hayane Tembl cucTeMaTu3upyroTCs cBeieHus 0 PyHKUUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHA: (DYHKIIMS, apryMEHT, 001acTh
onpeneneHust GpyHkuuu, rpaduk. JaroTcs NOHATHSA O BO3pAaCTaHUH U yObIBaHUM (PYHKIIMHU, TPOMEXKYTKAX 3HAK MOCTOSHCTBA. TeM caMbIM CO3/1aeTCsl
0a3a J171s1 yCBOEHUS CBOMCTB KBaIPATHUHOM M CTENEHHON (DYHKIIHM, a TakKe A7 AajbHeliiero yrinyoieHus QyHKIIMOHAIBHBIX MPECTaBICHUN IpU
M3YYEeHUHU Kypca anreOpbl 1 Hayall aHaIu3a.

N3ydenue kBaapaTuuHOi (PYHKIMN HAUMHAETCS C pacCMOTpeHust GyHKIMH y=aX2, e€ CBOMCTB U ocoOeHHOCTel rpaduka, a TakkKe APYrux
YaCTHBIX BUJIOB KBaPAaTUYHON QYHKIMH — QYHKIUU y=ax2+n, y=a(x-m)2. DTU CBEJCHHS UCIIOJIb3YIOTCA MPH U3YYSHUH CBOWCTB KBaIPpaTUYHOM
¢byHkun obmero Buaa. Baxxno, utoObl 00y4daromuecs NOHsUIM, 4To rpaguk GyHKIUU y = ax2 + bx + ¢ MOKeT ObITh MOJTY4YeH U3 rpaduka GyHKIUU Y
= ax2 ¢ NOMOIIBIO JIBYX MapajiesIbHbIX nepeHocoB. [Ipuémsl noctpoenus rpaduka Gpynkuun y = ax2 + bx + ¢ otpabarsiBaroTcs Ha KOHKPETHBIX
npumepax. [Ipu 3ToM ocoGoe BHUMaHKE ClIeAYeT yIeIUTh (OPMHUPOBAHUIO Y O0YJAIOIIUXCS YMEHUS YKa3bIBaTh KOOPJMHATHI BEPUIMHBI 11apadosibl, ee
0Cb CUMMETpPHH, HAIIPaBJIEHHE BETBEH MapadoJIbl.

ITpu n3yueHnu 3Toi TeMbl JajbHeHIIee pa3BUTHE MOTy4aeT YMEHHE HaX0AUTh 10 rpaduKy MPOMEXyTKH BO3pacTaHUs U yObIBaHUS
(GyHKIMY, a TaKXKe IPOMEKYTKH, B KOTOPHIX (QYHKIUS COXpPAaHSAET 3HAK.



dopMupoBaHUE YMEHUH peniaTh HepaBeHCTBa Bua ax2 + bx + ¢>0 ax2 + bx + ¢<0, rae a 0, ocymiecTBisieTcs ¢ OMOPor Ha CBEACHUS O
rpaduke KBaApaTHYHOU (yHKIMY (HAaIpaBJIeHNUE BETBEW MapadoJIbl e PacloioKeHHe OTHOCUTENBHO och OX).

OOyuaromuecs: 3HaKOMSITCSI ¢ METOJIOM UHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEILIAIOTCS HECI0KHbIE palliOHaIbHbIE HEPABEHCTBA.

OOyuarommecs: 3HaKOMSTCS CO CBOMCTBAMH CTETIEHHOM (PYHKIIMK y=XN IIPY YETHOM M HEYETHOM HaTypaJbHOM IOKa3zaresne n. Beoaurcs
MOHATHE KOPHS N-i cTernenu. O0ydaronirecs A0KHBI TOHUMATh CMBICH 3anuceil Buia. OHU MOTydaloT MPEACTaBICHNE O HAXOKACHUU 3HAUCHHH
KOPHSI C MIOMOIIBIO KAJIbKYJISATOPA, IPUUEM BbIpaOOTKA COOTBETCTBYIOIUX YMEHHI HEe TpeOyeTcs.
I'naBa 2. YpaBHeHuUs1 1 HEPaBEHCTBA € 0/IHOI MepeMeHHOM

Lenble ypaBHEeHUS. YpaBHEHUE C IBYMsI IEpEMEHHBIMU U €ro rpaduk. CucTeMbl ypaBHEHMM BTOpPOH cTeneHu. Pemenne 3a1ad ¢ TOMOIIbIO
CUCTEM ypaBHEHMI BTOPOM CTEIICHHU.

BripaGoTath ymMeHHe pemarh NpocTeiiine CUCTEMbI, CoAep Kalllie ypaBHEHHE BTOPON CTENEHU C ABYMsS IIEPEMEHHBIMU, U TEKCTOBbIE 3aJjauu C
MTOMOIIBIO COCTABJICHHUS TAKUX CUCTEM; BBIpAOOTaTh YMEHHE pelllaTh MPOCTEHINNE CUCTEMBI, COJIepKalllie ypaBHEHHE BTOPOW CTENIEHH C ABYMS
MEPEMEHHBIMH, U TEKCTOBBIE 33JIa4M C TIOMOIIbIO COCTaBJICHUS TAKUX CHCTEM.

B aT0i1 TeMe 3aBepiiaeTcs n3yueHue palloHaAIbHBIX YPaBHEHUH C OJJHOW epeMeHHOM. B cBs3u ¢ 3TUM MPOBOAUTCA HEKOTOPOE 000011eHNE U
yriayOieHue cBeieHui 00 ypaBHEHMIX. BBOJISATCS MOHATHS 1IEIOT0 pallMOHAILHOTO YpaBHEHUS U ero crerneHu. OOyuaroniuecst 3HaKOMSTCS C
pELICHHEM YPaBHEHHUM TPEThEW CTETIEHU U YETBEPTOM CTETNIEHU C MOMOIIBIO PA3JIOKEHUSI HA MHOKUTEIN U BBEJACHUS BCIIOMOTaTEIbHON TEPEMEHHOM.
Mertoa pelieHus ypaBHEHUH IIyTeM BBEIEHHS BCIIOMOTaTEJIbHBIX IEPEMEHHBIX OyIeT NIMPOKO UCIOJIb30BaThCs JaJIbHEHILIEM MIPH PeIleHUH
TPUTOHOMETPHUUECKUX, JIOrapu(PMUUECKUX U APYIHX BUIOB YPaBHEHH.

[IpuBnedenne U3BECTHBIX 00YyUYaAOIIUMCS TPAQUKOB MO3BOJISAET IPUBECTH IPUMEPHI TPapUUECKOro pelIeHus cucTeM ypaBHeHUH. C NOMOIIbIO
rpaduuecKuX MPeCTaBICHUN MOYKHO HarJIsIHO MOKa3aTh 00yYaroIUMCs, YTO CUCTEMBI IBYX YPaBHEHUH C IByMsl IEPEMEHHBIMH BTOPOH CTENIEHU
MOTYT UMETb OJIHO, [1Ba, TPH, YETHIPE PELICHUS UM HE UMETh PELICHUM.

PazpaOoTanHblil MaTeMaTHUECKHIl arnapaT Mo3BOJISIET CYLIECTBEHHO PACIIMPUTh KJIACC COJEPKATEIbHBIX TEKCTOBBIX 3a/1a4, PELIAeMbIX C [IOMOIIbIO
CHUCTEM YPaBHEHUM.
I'nasa 3. IIporpeccun
Apugpmernueckas 1 reomeTpudeckas nporpeccuu. @opmyibl n-ro WwieHa ¥ CyMMBI IIEPBBIX N WIEHOB IIporpeccuu. beckoneuno yObiBaromas
reOMETpHUYECcKas IPOrpeccusl.
[Ipu n3yyeHuu TeMbl BBOJUTCS MOHATHE MTOCIIEA0BATEILHOCTH, Pa3bsICHACTCS CMBIC TEPMUHA «N-U YJIEH MOCIIE0BaTEIbHOCTI, BbIPA0aThIBaeTCs
YMEHHE HUCII0JIb30BaTh HHIEKCHOE 0003HaUeHUE. DTH CBEJICHUS HOCAT BCIIOMOTATEIbHBIN XapaKTep U MCIOJIb3YIOTCS A1 U3ydeHUs apu(MeTHUeCKOM
U T€OMETPUYECKOM NTPOrPECCUI.

Pa6ota ¢ hopmynaMu n-ro 4jaeHa U CyMMBbI IIEPBBIX N WIEHOB MPOIPECCH, TOMUMO CBOEIO OCHOBHOTO Ha3HAUYEHUs, T0O3BOJISET
HEOJTHOKPATHO BO3BPAILATHCS K BBIYMCICHUSAM, TOKIECCTBEHHBIM MPE00pa3oBaHUsIM, PEIICHNIO YPABHEHUH, HEPABEHCTB, CUCTEM.
I'maBa 4. Crenennas ¢gynkuus. Kopens n -if crenenn
Yertnas u HedeTHast pyHkuua. OyHkus y = xn. OnpeaeneHue KOpHs n-if creneHu. Borancnenue kopHel n -if crenexu.



B nanHO# Teme poaospKaeTes n3ydeHne CBOMCTB (DyHKIIMI: BBOISATCS MOHATHS YETHOW U HEYETHOU (DYHKIIMHU, pPACCMAaTPUBAIOTCSI CBOKWCTBA
CTETIeHHON (DYHKIIH C HATYPAIbHBIM ITOKA3aTeIIEM.

CpoiicTBa KOpHEW N-i CTENEHU, IOHITHE CTENIEHH C PALIMOHAIBHBIM I10Ka3aTeIeM U €€ CBOICTBA HE U3Yy4aloTCs. DTOT MaTepuan OyaeT
PacCMOTpPEH B CTApILIEH IIKOJIE.

I'naBa 5. DiieMeHTHI KOMOMHATOPHKH M TEOPUH BepPOSITHOCTEM

Komb6unaTtopHoe npasuiio ymHoxkeHus. [lepectaHoBkH, pa3merieHus, couetanusi. OTHOCUTEIbHAsS YaCTOTa U BEPOSATHOCTh CIIy4allHOTO
COOBITHSL.

N3ydeHne TeMbl HAUMHAETCS C PELIeHUs 3aa4, B KOTOPbIX TpeOyeTcs COCTaBUTh T€ WM WHbIE KOMOMHAIIMM 3JIEMEHTOB H. MOJICYUTATh UX YUCIIO.
Pa3bsicHseTcs KOMOMHATOPHOE MPABUIIO YMHOXKEHHSI, KOTOPOE UCTIOJHATCS B JaJIbHENIIEM NTPHU BbIBOAE (hopMyI [uist oJcuéTa yncia NepecTaHoBOK,
pa3MenieHuit u coueranuil. [Ipu u3ydennn naHHOro Marepuaia He0OX0AUMO OOpaTUTh BHUMaHUE 00YJarONINXCs Ha pa3Iniue MOHATHIMA
«pa3MelIeHHe» U «coueTaHue», CPOpMUPOBATh Y HUX YMEHHUE OINpPEAeaTh, 0 KaKOM BUAE KOMOMHAIMM UIET pedb B 3a/1aue.

B nannoii Teme oOyvaromiriecs 3HAKOMSTCSI ¢ Ha4aJIbHBIMH CBEJICHUSIMU U3 TEOPUU BEpOsITHOCTEN. BBOASTCS MOHATHS «cllydaiiHOe
cOOBITHE», «KOTHOCUTEIIbHAS YaCTOTa», «BEPOSITHOCTH CIIy4alfHOTO cOObITUS». PaccMaTpuBarOTCsl CTaTUCTUUECKUNA U KJIACCUUECKUN MOAXO0/IbI K
OTIPEJIENIEHUIO BEPOSITHOCTH CIIy4aiHOTO coObITHs. BaxkHO 00paTUTh BHUMaHuE 00yJaroIKXCs Ha TO, YTO KJIACCUYECKOE ONpeIesIeHuEe BEPOSTHOCTU
MO’KHO IIPUMEHSATH TOJBKO K TAKUM MOJIEIISIM pEalIbHBIX COOBITUH, B KOTOPBIX BCE UCXO/IbI SIBJISIFOTCSA PABHOBO3MOXKHBIMH.

I'naBa 6. IloBTOpeHue

TemaTuveckoe IIIAHMPOBAHUE C ONpe/leIeHHeM OCHOBHbIX BU/IOB YUeOHOI 1eITeJIbHOCTH 00y4al0IuXCs

Ne Conep:xanue MaTepuaJjia KoJu-Bo XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YYeHHKA (HA YPOBHE Y4eOHbIX
n/n gac aeiicTBUIl)
I'nasa | KBagpaTnunas pynkuus 22 Bbruucnate 3HaueHuss — QyHKumMu, 3agaHHOM (QOpMyNIoH, a TakkKe IBYyMS M TpeMs (OpMylaMu.

Gyukimu y = ax’+ bx + ¢, yMeTh yKa3blBaTh KOOPJMHATHI BEPIIMHBI Mapaboiibl, €€ 0Chb CUMMETPHH,

. i o Y a
HEUETHBIM 7. IloHMMATh CMEBICT 3ammucei BuUaa
OpeACTABJICHUC O HAXOXKACHUH KOpHeﬁ n-1 CTEIEHHU C IIOMOMIBIO KAJIBKYJIATOPA.

OnuceiBaTh CBOWCTBA (PYHKIMH Ha OCHOBE WX TpadUYecKOro mpencraBieHud. VHTepmpeTupoBaTth
rpa¢uKkn peanbHBIX 3aBUCHMOCTEH. OTIMYaTh KBagpaTHBIA TPEXWIEH OT JAPYTHX MHOTOYICHOB.
HaxoanuTh KOpHM KBaJpaTHOTO TpeXwieHa. BeInensaTe KBaapaT AByWIeHa W3 KBAaJpPaTHOT'O TPEXWICHA.
PackiaspiBaTh KBaJpaTHBI TpexwieH Ha MHOXUTeNW. [loka3plBaTh CXEMAaTHYeCKH IIOJIOKEHHE Ha
KOOPJMHATHOM TMIOCKOCTH TpadukoB QyHKuMi y=ax? y = ax’ + n, y = a (x - m)?. CTpouTh rpadux

HanpasyieHue BerBel mapaboisbl. M3o0paxars cxemarndecku rpaduk QyHKOuM y = x” ¢ 4ETHBIM U

U T. 4., TA€ a — HEKOTOPOC YHCIIO. HNmers




T'nasa Il

YpaBHeHusI U HEPaBEeHCTBA C
O/IHOM NepeMeHHOo

14

Pemate ypaBHEHUS TPEThEW U YETBEPTON CTEIEHU C IOMOILBIO PA3JI0KEHUS HA MHOXKUTEIIN U BBEICHUE
BCIIOMOT'aTeNIbHBIX TIEPEMEHHBIX, B YaCTHOCTH pellaTh OWKBajJpaTHbIC ypaBHEHUs. PemaTh ApoOHBIE
paLroHaNbHbIE YPABHEHNUS, CBOZS UX K LIETIbIM YPABHEHUAM C IIOCIEAYIOIIEN ITPOBEPKON KOPHEH.
Pemats HepaBeHCTBa BTOPOIl CTEMEHH, HCIONB3Ys Tpauueckue MpencTaBlieHus. Pemars HepaBeHCTBa
BTOPO CTENEHH, HMCHONB3Yys TpadUuecKre MpencTaBlieHHus. VMCnomb30BaTh METOJ WHTEPBAJIOB IS
peLIeHUs] HECJIOKHBIX PallMOHAIbHBIX HEPABEHCTB.

T'masa 111

YPaBHeHI/[ﬂ U HEpaBC€HCTBaA C
ABYMSI NEPEMEHHBIMU

17

P e math rpaduuecku cucteMsl ypaBHeHUH. PemiaTh cHCTeMBI IBYX YpaBHEHHH BTOPOH CTEIIEHH C JBYMS
nepeMeHHbIMHU. PelaTh TEeKCTOBBIE 3a/laud, UCIONIB3YSl B Ka4eCcTBE alreOpanvecKod MOJEIU CHCTEMY
YpaBHEHMI BTOpOM CTENEHUM C JBYMs IIEPEMEHHBIMM; PEIIATbh COCTABICHHYK  CHUCTEMY,
WHTEPIIPETUPOBATh pe3yibTaT. PemaTh HepaBeHCTBA BTOPOW CTENEHH, MCHONB3YS TpaduyecKkue
IIPE/ICTaBIJICHUS

T'masa IV

Apudmernyeckas "
reoMeTpuuecKasi Iporpeccuu

15

HpI/IMeHSITB NHACKCHBIC O603HaquI/I$I JUIA  YJICHOB HOCHeJIOBaTeHBHOCTeﬁ. HpI/IBOJII/ITB IIPUMEPBI
3aJlaHus TIOCJIEIOBATENbHOCTEH (POPMYIIOH #-TO WieHa H PeKyppPEeHTHOH GopMynoil. BeiBomuTh GopMyIibl
n-rO  WieHa apu(pMETHUYECKOH TMPOrpecCH, CYMMBI IIEPBBIX 7A-WICHOB apU(PMETHUYECKOH U
TreOMETPUYECKO TMporpeccuii, pemiath 3ajadd C HUCHONb30BaHHeM J3TuxX (opmyn. Jloka3siBaTh
XapaKTePUCTHUECKOE CBOMCTBO apH(PMETHICCKOM M TeOMETPHUYECKON TMporpeccwil. Pemarts 3amaun Ha
CJIOXKHBIE ITPOIIEHTBI, UCTIONB3Ysl IPU HEOOXOIMMOCTH KaJIbKYJIATOP.

I'nmaBa V

JjleMeHTbl KOMOMHATOPHKH
U TEOPUH BEPOSITHOCTEI

13

BrimmomHuTh iepebop BCeX BO3MOKHBIX BAPHAHTOB JIIS Mepecuéra 00heKTOB U KoMOmHaImi. [IpuMeHsaTs
MPaBIJI0 KOMOMHATOPHOTO YMHO)XKeHHs. Pacrio3HaBaTh 3a/jaull Ha BBIYHCICHHE YHCIA TEPECTaHOBOK,
pa3MeIeHunii, COueTaHui ¥ IPUMEHSITh COOTBETCTBYIOITHE (DOPMYIIBI.

BoerancnaTs gactory ciay4aitHoro coOsitrs. OeHnBaTh BEPOATHOCTH CIYYaitHOTO COOBITHS C TIOMOIIIBIO
YaCTOTHI, YCTAHOBJICHHOW OMBITHBIM IyTéM. HaXomuTe BEpOATHOCTH CIIy9alHOTO COOBITHS Ha OCHOBE
KJIACCHYECKOT0 OTpENeNeHns BepOSTHOCTH. lIpWBOAWTE TpuMepHl AOCTOBEPHBIX W HEBO3MOXKHBIX
COOBITHH.

IToBTOpPEHUE

21

Haxonuth 3Ha4eHHUs YMCIOBBIX M OYKBEHHBIX BhIpaykeHUH. [IpumMeHsaATs GOpMyIbl I-TO WieHa U CyMMBI
apu(METHYECKOH M T'€OMETPUYECKOM NpPOTrPECCHU. HAXOAWUTh 3HAYCHHUS YHMCIOBBIX U OYKBEHHBIX
BbIpakeHU!. llpuMeHATh (QOpPMyNBI T-TO WieHa W CyMMBl apu(METHYECKOW W TeOMETPUYECKOMH
porpeccuu. BeImonHATs JeHCTBUSI ¢ MHOTOWICHaMH, IPOOHBIMH PAaLMOHAIBHBIMU BBIPAKECHHSIMHU.
[IpumensTh GOPMYIIBI COKPALIEHHOI'O0 YMHOXKEHUS; - YIPOILIATh BRIPAXKEHUS, COAEPIKAIINE KBaJApPaTHBIC
KOpHH. PacknanpiBaTe MHOTOWIEH HA MHOXKUTEIH Pa3iddHbIMU criocodamu.PemaTts ypaBHeHUs ¢ OgHON
NEPEMEHHON U CHCTEMbl YPaBHEHHUH € IBYMS IIEPEMEHHBIMH; PEIIaTh 3a7a4y C IOMOLIbI0 COCTaBICHUS
YpaBHEHUS! HJIM CHUCTEMBbl ypaBHEHHH € OByMs IlepeMEeHHBIMU.Pelnate HepaBeHCTBA M CHCTEMBI
HEPaBeHCTB ¢ oaHOW mnepeMeHHOU.CTpouth rpaduku (yHKUMH; HcclaenoBaTh (QYHKLHIO Ha
MOHOTOHHOCTh; HaXOIUTh MPOMEKYTKH 3HAKOIIOCTOSIHCTBA; 00JIacTh ONpeeseHus: U 001acTh 3HaUeHUH

(hyHKITHH.
PewaTh 3a1anust 10 U3y4EeHHOMY MaTepualy




KonnuectBo koHTpOosbHBIX padot: 7/+1(BKP)+1(ITIKP)+1 (UKP)

Ne n/m KoanuectBo IpumepHbIe
4acoB CPOKH

1. BxoaHasi KOHTpoJIbHAsI padoTa 1u. 13.09.19

2. KonTpoasHas padora Ne 1 mo reme: «Keaopamuunas ¢pynkyus 1» 1u. 23.09.19

3. KontpoabHas paora Ne 2 o teme: ««Keaopamuunas gpynxyus 2» 1u. 21.10.19

4. KonTpoabHas pa6ora Ne 3 o teme: «Ypasnenus u nepasencmaa ¢ 1u. 29.11.19
OOHOU NePeMEeHHOU »

5. ITpomMeskyTOUHAsE KOHTPOJIbHAsI padoTa 1u. 18.12.19

6. Kourtpounnas padora Ne 4 mo reme: 1u. 23.01.19
«Ypasnenus u nepagencmea ¢ 08yMs nepemMeHHbIMU »

7. KonTpoabHas paota Ne 5 o Teme: «Apughmemuueckas npoepeccust» 1u. 10.02.20

8. KonTpoabsHas pa6ota Ne 6 o Teme: «/ eomempuueckas npocpeccusy lu. 28.02.20

9. KonrtpoabsHas pa6ora Ne 7 mo teme: «D1emeHmbl KOMOUHAMOPUKU U 1u. 03.04.20
meopuu 8epOSMHOCMel»

10. HTorosasi KOHTpoJIbHAs padoTa 1u. 24.04.20

HUTOI'O:

10u.
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UM 020801 MECH 0801 Padombl.
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