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Pabouas mporpamma yuebHoro npeamera «Anredpa. 7 - 9 Kiacce» COCTaBlIeHA Ha
OCHOBE:

e (hberepabHOTO TroOCYIApPCTBEHHOI'O 00pa30BaTENBHOIO CTAaHAAPTa OCHOBHOIO OOLIETo
o0pa3oBaHus, YTBEPXKIEHHOIO IPUKa30M MMHHCTEpCTBA 00pa3oBaHMS U HAYKU
Poccuiickoit ®enepaunu, ot 17 nexadps 2010 1. Ne 1897 «O6 yTBEpxkAECHUU
(denepasbHOro rocyJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHJIApTa OCHOBHOTO OOILEro
00pazoBaHUs»;

e mporpammsl 1o anredpe st 7 — 9 kiaccoB aBTopoB KO.M. Komsirun, M.B. Tkauesa, H.E.
®denopoBa u Ap.;

® OCHOBHOW 00pa30BaTeIbHOM NpPOrpaMMbl OCHOBHOTO o0Imero obpazoBanus MOY
«MenbpuukoBckas COIlly;

e yyeOHoro miaHa MOY «MenbHukoBckast COL»

VY4eOHO-METOANYECKUI KOMILIEKT:

1.Anrebpa. COopHuk pabouyux mporpamMm. 7-9 Kjaccel: MMocodwe sl yduTenei
o0meoOpasoBar. yupexaeHuii / coctaButensb T.A. bypmucrpora. - M: [Ipocsernienue.

2.Anrebpa. 7 xmacc: ydeO. st obmeoOpazoBar. opranm3anuii /; FO.M. Komsrun, M.B.
Tkauésa, H.E. ®&noposa, M. . [llabynun — M: IIpocBemienue.

3.Anrebpa. 8 xmacc: ydeb. s oOmieoOpazoBar. opranusamuii /; FO.M. Komsrun, M.B.
Tkauésa, H.E. ®&noposa, M. . lllabynun — M.: IIpocBemienue.

4.Anrebpa. 9 kmacc: yue0. mis obmeoOpa3osar. opramm3anuii /; FO.M. Komsrun, M.B.
TkauéBa, H.E. ®&noposa, M.H. lllabynun — M: IIpocBemienue.

VYyebHoe coiepkaHue MPOrpaMMBbl peaTu3yeTcsl B paMKax y4eOHOro IuiaHa KOkl JUIst 7 -
9 KJTaCCOB B KOJIMUYECTBE 3 HE/ICTBHBIX YaCOB B TEUEHUE KX 10T0 roja o0ydyenus. [Tpu 34 yaeOHbIX
Heslensix o0Iee KOJIMYeCTBO YacoB Ha M3ydyeHue anreopsl B 7 — 9 kiaccax cocrapisieT 306 yacoB
(B 7 ximacce — 102 ygaca, B 8 xmacce — 102 gaca, B 9 kitacce — 102 gaca).
YpoBeHb OCBOEHUS MPOrPaMMBI - Oa30BBbIil.

Cpoxk peanuzanuu padoyeil yaeOHo# nporpaMmsl — TpH Y4eOHBIX Tofa.

B cBs3u ¢ nepexogom Ha @OIT OOO u BBeneHHEM OTAEIBHOTO Kypca «BeposTHOCTh U
CTAaTUCTUKA» COJIepKaHUE anreOpsl B 9 Kacce B JaHHOUM MporpaMMe H3MEHEHO:

- HCKJIIOUEHBI pazniensl «CiydaiiHble coObITUs», «CirydaiiHble BETUYUHB, «MHOXKeCTBa.
Jlorukay, copepkaHne KOTOPHIX BXOTUT B Kypc «BeposSTHOCTh U CTaTUCTHKAY,

- no0aBieHbl pasfenbl «YpaBHEHHs W HEpaBeHCTBa», «DyHKIHUWU», YTO TO3BOJUT
BBITTYCKHHUKaAM 9 kitacca 0osee TiyOOKO MOBTOPUTH YKe MIPOUICHHBIN B 7 — 8 Klaccax MaTepHa
1 KAQYECTBCHHEC ITOATOTOBUTHCA K FOCY}IapCTBeHHOﬁ UTOTOBOU aTTeCTallun.

V3MeHeHns: BHECEHBI B COOTBETCTBUHU ¢ (peiepasibHON paboueil mporpaMMoil mo anredpe
OCHOBHOM ILIKOJIBL.



1. INTAHUPYEMBIE PE3YJIbTATBI U3YUYEHUS TPEIMETA

[Mporpamma oOecrieynBaeT JOCTMXKEHHS CICIYIOUIMX pPE3yJbTaTOB OCBOCHHS 00pa3oBaTEIbHOI
MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs:

JAUYHOCMHblE:

(dbopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
00yyYaromuxcs K CaMOPa3BUTHIO U CAMOOOPAa30BaHUIO HA OCHOBE MOTHBAIMH K OOYUYECHHUIO U
MMO3HAHUIO, BBIOOPY AalibHElIIero o0pa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUpe Mpodeccuii u
npoEeCCUOHATBHBIX ~ NPEANOYTEHUH, OCO3HAHHOMY MOCTPOCHHIO  WHAWBUAYAIbHOM
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUMBBIX TO3HABATEIBHBIX HHTEPECOB;

(bopMupOBaHKE LIEIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBCHHOMN MPaKTHKH,

(dbopMHupoBaHHEe KOMMYHHKATHBHOW KOMIETEHTHOCTH W OOIIEHWH M COTPYAHHYECTBE CO
CBEpCTHMKAMHM, CTapIIMMU W MIAJIIMMU B 00pa30BaTENIbHOM, OOLIECTBEHHO IOJIE3HOM,
y4e0HO-HMCCIIeIOBATENbCKOM, TBOPUECKOW M JAPYTHX BHIAX JAEATEIbHOCTH;YMEHHUE SCHO,
TOYHO, TPAMOTHO M3J1araTb CBOM MBICIM B YCTHOM M INMCBbMEHHON peuYd, NOHUMATh CMBICI
IIOCTaBJICHHOM  3aJauyd, BBICTPAaUBAaTh  aApPryMEHTAlMI0, IPUBOAWTH IIPUMEPBI WU
KOHTPIIPUMEDHI;

KPUTHUYHOCTb MBIIIJICHUSA, YMCHHUC PACIIO3HABATD JIOTHYCCKH HCKOPPCKTHBIC BHICKA3bIBAHU A,
OTJIMYAaTh r'HIoTe3y OT (I)aKTa;

KpCaTUBHOCTb MBIINUJICHUA, HWHHUOWATUBY, HAXOAYUBOCTb, AKTUBHOCTbL IIpU PCHICHUU
TCOMCTPHUICCKUX 3a1aY,

YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3YNIhTAT YUEOHOW MaTeMaTUUECKOU e TeTbHOCTH;

CIOCOOHOCTH K IMOIMOHATIbHOMY BOCIIPUSITUIO MaTEMATUYECKUX O0OBEKTOB, 3aj1a4, pellIeHUH,
pacCyKIeHUH;

MemanpeOMemele:

pecVIAMmUBHble YHUBEPCAIbHblE V‘leéHble oelcmeusi:

YMEHHE CaMOCTOSITETIbHO TUIAHMPOBATh alIbTEPHATHBHBIE ITyTH JIOCTHKCHHS IIeJieH,
OCO3HAaHHO BBIOMpaTh Hambosnee HPPEeKTUBHbIE CMOCOOBI pemeHus Y4eOHBIX H
MO3HABATENNBHBIX 33/1a4;

YMCHHUEC OCYHICCTBJIATH KOHTPOJIb II0 PE3YJIbTATY U CHOCO6y HCP’ICTBI/IH Ha YPOBHC
IMPOMU3BOJIbHOI'O BHUMaHHWA U BHOCHUTH HCO6XOJII/IMI)IG KOPPCKTHBBI;

YMEHHE aJIeKBaTHO OIICHUBATh MPAaBUILHOCTb WM OIIMOOYHOCTH BBITIONHEHUS Y4eOHOM
3a/1a4u, €€ OOBEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€ PEIICHUS;

IMNOHUMAHUEC CYIIHOCTU AJITOPUTMHUYCCKUX Hpe,[[HI/IcaHI/Iﬁ U YMCHHUC JIIeliCTBOBaTh B
COOTBETCTBHH C MPCATTOKECHHBIM aJITOPUTMOM;

YMEHHUE CaMOCTOSITENIbHO CTaBUTh II€JM, BBIOMPATh U CO37aBaTh aITOPUTMBI JJISl PELICHUs
y4eOHBIX MaTeMaTUYECKUX MPoOIIeM;

YMCEHUEC INIAaHUPOBATh U OCYIICCTBIIATH ACATCIIBHOCTDb, HAIIPABJICHHYIO Ha PCHICHUC 3aaay
HCCIICO0BATCIIBCKOI'0 XapaKTepa,



no3HAeaniellbHvle YHusepcajilbHvle Vll€6Hbl€ oelicmeus:

OCO3HAHHOE BJIAJICHHUE JTIOTUICCKUMHU JICHCTBUSMU OIIPEACTICHUS MOHATUH, 0000IIeHNS,
YCTAaHOBJICHUS aHAJIOTUH, KJIaCCU(UKAIIMU HA OCHOBE CAMOCTOSITEIIHHOTO BBIOOpA
OCHOBAaHHMH U KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

YMEHHE YCTAaHABIIMBATh IPUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE
paccyXJieHHe, yMO3aKIIIoUeHHe (MHIyKTUBHOE, JEAYKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBI;
YMEHHUE CO3/1aBaTh, IPUMEHSATH M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA,
MOJICTIN ¥ CXEMBI JJIs PEIICHUs] yUeOHBIX U MMO3HABATEIILHBIX 33]1a4;

(dhopMUpOBaHHE U PA3BUTHE YICOHOU U OOIIETIONB30BATEILCKONH KOMIIETCHTHOCTH B
00J1aCTH UCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHoyoruit (MKT-
KOMIIETEHTHOCTH);

(dhopMUpOBaHHE TTEPBOHAYAIBHBIX MTPEICTABICHUA 00 UIESX U O METO/IaX MATEMATUKH KaK
YHUBEPCAIbHOM SI3bIKE€ HAYKHU U TEXHUKH, CPEACTBE MOJICTUPOBAHUS SIBJICHUW U ITPOLIECCOB;
yYMEHHE BUJIETh MATEMAaTUYECKYIO 3a7]auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYTUX
JUCUUILIMHAX, B OKPYXKaIOLEH KU3HH;

YMEHHE HaXOUTh B Pa3IMYHBIX UCTOUHUKAX MHPOPMAIINIO, HEOOXOAUMYIO IJIs PEIICHUs
MaTEeMaTHYECKHUX MPOOJIEM, U MPEICTABIATE €€ B MOHATHOU (hopMe; MPUHUMATH PEIICHUE B
YCIIOBUSIX HETOJIIHOM U N30BITOYHON, TOYHOU U BEPOSTHOCTHOM MH(pOpManuu;

yMEHHE MOHUMATh U UCIIOJIB30BaTh MATEMAaTUYECKUE CPEICTBA HATISTHOCTH (PUCYHKH,
YEPTEKU, CXEMBI U JIP.) Ul WILTIOCTPALlMU, UHTEPIPETALUH, apTYMEHTAIINH;

YMEHHUE BBIJIBUTATh THIOTE3bI MIPU PEIICHUN YUEOHBIX 3a7a4 U TOHUMATh HEOOXOAMMOCTh
UX MPOBEPKHU;

yMEHHE MPUMEHITh UHIyKTUBHBIC U JETyKTUBHBIE CIIOCOOBI pacCyK/IeHUH, BUIETh
pa3IMYHBIE CTPATETUH PEIICHUS 3a1aY;

KOMMYHUKAMUBHblE VHUBEPCAJIbHbLE V‘leéHble oelcmeus.

yMEHHE OPTaHU30BBIBaTh y4eOHOE COTPYAHUYECTBO H COBMECTHYIO AEATEIBHOCTD C
YUUTCIIEM U CBEPCTHUKAMM: ONIPCACIATE HEIH, paClIpCaAciiaTh q)YHKIII/II/I " pOJIK YYaCTHUKOB,
o01mue crnocoos! paboThl;

yMeHHe paboTaTh B IpyIINe: HAXOIUTh O0Iee PEIeHNE U pa3pemaTh KOH(IMKTH Ha OCHOBE
COTJIACOBAHUS MO3MIINHI U ydeTa HHTEPECOB;

CITyIIaTh MapTHEPA;

(bopMyITUpOBATh, APTYMEHTUPOBATH H OTCTANBATh CBOE MHEHHE;

npeomemnuwie:

OBJIa/ieHue 0a30BBIM MOHATHHHBIM alllapaToM 110 OCHOBHBIM Pa3JielaM COJepKaHUS;
Mpe/icTaBiIeHre 00 OCHOBHBIX M3YYaeMbIX MOHATHAX KaK BaXKHEUIINX MaTeMaTHUYECKUX
MOZEJIAX, O3BOJIAIOIINX ONKMCBIBATH U U3y4aTh pealbHbIC IIPOLIECCHI U SBJICHHUS;

yMeHue paboTaTh ¢ MaTeMaTUYECKUM TEKCTOM (aHAJTU3UPOBaTh, U3BJIEKAaTh HEOOXOIUMYIO
MH(OpPMAILIHIO), TOYHO U IPAMOTHO BBIPaXKaTh CBOU MBICIIM B YCTHOW M MUCbMEHHON pEeYH C
IIPUMEHEHUEM MaTEMaTUYECKONM TEPMHUHOJIOTMU U CHUMBOJIMKH, UCIIOJIB30BaTh PA3IMYHbIC
SI3BIKM MAaTEMaTUKH, IPOBOJIUTH KJIacCU(UKALIUH, IOTHYECKHE 000CHOBaHUS, JOKAa3aTeIbCTBA
MaTeMaTHUYECKUX YTBEPKIACHUM;

OBJIAJICHUE HABBIKAMU YCTHBIX TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BEIYMCIICHU;

OBJIaJICHUE AIreOpanyecKiM SI3bIKOM, YMEHHE UCIIOIB30BaTh €ro JJIsl OMMCAHUS MPEIMETOB
OKPY’KaIOILEro MUpa;



YMCHHUC TNPHUMCHATH H3YUCHHBIC TIOHATHA, PC3yJibTaTbl, MCTOJAbI JIsI PCHICHUA 3aaad
IMPAKTUYCCKOro XapakKTeépa KW 3aJad HU3 CMCKHBIX JUCHUIIIIMH C HCIIOJIB30BAHUEM IIpU
HCO6XOI[I/IMOCTI/I CIIPAaBOYHLBIC MATCpHUAJIbl U TCXHUYCCKUC CPCACTBA.

PanuoHajbHbIE YHCJIA

BrInyCKHUK HAay4UTHCS:

1) TlonuMaTh 0OCOOCHHOCTH JIECATUYHON CHCTEMbI CUMCIICHHUS;

2) Bnaners MOHATUSMHE, CBSI3aHHBIMU C ICTMMOCTBIO HATYPAIbHBIX YHCEIT;
3) BeIpaxkarh 4yKcia B 9KBUBAJICHTHBIX OpMax, BEIOMpast Hanboee
MOAXOJIAIIYIO B 3aBUCUMOCTH OT KOHKPETHOU CUTYaIlUH;

4) CpaBHUBATbh U YIOPSAIOYNBATH PALIMOHAIBHBIC YHCIIA;

5) BBbINOTHSTH BBIYUCIICHHS C PALIMOHAILHBIMH YHCIIAMH;

6) Hcmonp30BaTh MOHATHS U YMEHUS, CBA3aHHBIC C MPONOPIUOHATBHOCTHIO
BEJIMYMH, IPOIICHTAMH B XO/I€ PEIICHHs] MaTeMaTUIECKHUX 3a/1a4 U 3a7a4 U3
CMEXKHBIX MTPEIMETOB, BBITIOJIHATH HECIOXKHbBIE TPAKTUUECKUE PACUETHI;

BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTD:

7) T103HAKOMHUTHCS C MO3UIIMOHHBIMH CHCTEMaMH CUMCICHHS C OCHOBAHUSIMH,
oTian4HbIMU OT 10;

8) VYriyOuTh U pa3BUTh MPEACTABICHUSA O HATYPATIbHBIX YHCIIaX U CBOUCTBAX JCTMMOCTH;
9) HayuuTbCs UCTOIB30BAThH MPUEMbI, PAIIHOHATU3UPYIOIINE BEIYMCICHHUS,

BBIOMpAst OIXOSIINIMA U CUTYallUU CIOCO0.

JleliCTBUTEJIbHbBIE YHCJIA

BBIHYCKHI/IK HAaYy4YUTBHCA:
1) Hcnons30BaTh Ha4YaIbLHBIE MNPpEACTAaBJICHUA O MHOXKCCTBC JEHCTBUTEIIBHBIX YHUCCII,
2) Brnanets noHsTHEM KBaApaTHOT'O KOPHS, IPUMEHATH €I'0 B BBIYUCIICHUAX.

BBIITyCKHHMK NOJIy9UT BO3MOKHOCTb:

3) Pa3BuTh npejicTaBiCHNUE O YUCIE U YUCIOBBIX CUCTEMaX OT

HaTypaJIbHBIX O JEHCTBUTEIBHBIX YHCET; O PO BHIYMCIECHUN B
YeJI0BEUYECKON IIPAKTHKE;

4) Pa3BuTh U YIIIyOUTh 3HAHHS O IECATHYHON 3aIMCH ICHCTBUTEIBHBIX YHCEI
(mepuouUecKre U HeNepHoAnIeCKue Ipoou).

HN3mepenus, npuoJIMKEeHHs], OLIEHKH

BBIHYCKHI/IK HAay4YHUTBCA:

1) Hcnons3oBaTh B XOJC PCIICHUHU 3aaaY 9JICMCHTAPHBIC ITPEACTABJICHU,
CBsI3aHHBIC C HpI/I6J'II/I)KeHHI)IMI/I 3HAYCHUAMU BCIIMYHH.

BBIHYCKHI/IK IOJYYHUT BO3MOKHOCTS.

[ToHATH, YTO YHMCIOBBIE JAHHBIE, KOTOPbIE NCHIOIB3YIOTCS ISl XapaKTEPUCTUKU 0OBEKTOB
OKPY’KaIOIIEro MUpa, SABJISAIOTCS PEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO O 3alHCH
NpUOIMKEHHBIX 3HAYEHUH, coJiepKaluxcss B MHPOPMAITMOHHBIX UCTOYHMKAX MOYKHO
CYAMTB O MOTPEUIHOCTH MPUOINKEHNUS;

3) IloHSATB, 4TO MOTPELIHOCTD Pe3yJIbTaTa BEIYMCICHUH TOJKHA OBITh

COM3MEPUMA C MOTPEUIHOCTHIO HCXOHBIX TaHHBIX.



AJireopandyeckne BLIPAKEeHU ST

BBIHYCKHI/IK HaYy4YHUTbCA:

1) Bnaners NOHATHAMH «TOXIECTBO», «TOXKIECTBEHHOE ITPE0Opa30BaHUEY, PeIlaTh
3aJaum, cojiepkamure OyKBeHHbIE JaHHbIe, paboTaTh ¢ GopMyamMu;

2) BboimonHsTE IpeoOpa3oBaHus BRIPAKECHUI, COICPIKALIUX CTSIICHHU C IICIBIMU
MOKa3aTesIMH U KBaJpaTHbIC KOPHH,

3) BbIIOMHATE TOXKIECTBEHHBIE IPEOOPA30BAHUS PALMOHAIBHBIX BHIPAKCHUI Ha
OCHOBE MPaBUJI ICHCTBUI HAJl MHOTOWICHAMH U alNTreOpandecKuMu IpOOsiMH;

4) BBINONHATH PA3JI0KEHUE MHOTOWICHOB Ha MHOXKUTEIH

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTB:

5) HayuuTbCs BBIIIOJHSATH MHOTOIIATOBBIE TPEOOPA30BaHUs PAIIMOHATBHBIX
BBIpQXXCHHH, MPUMEHSIS IHUPOKHUI HA0Op CIOCOO0OB U MPUEMOB;

6) BBbITYyCKHUK TOJTYYUT BO3MOXKHOCTB!

7) TlpuMeHsATh TOXKACCTBEHHbBIE TPEOOPA30BAHMUS JIJIsl PEUICHUS PA3JIMYHBIX 33124 U3
Pa3IUYHBIX Pa3/esioB Kypca (Harmpumep, Ui HaX0XKICHUs HanOOJIBIIIEro 1
HAaUMEHBIIIETO 3HAUYCHUS BBIPAKECHHUS).

YpaBHeHusi

BbInTyCKHHMK Hay4nuTHCS:

1) Pemars OCHOBHBIC BU/Ibl YPABHEHHUH C OJJHOI MEPEMEHHOMN, CUCTEMBI IByX
YPaBHEHUU C ABYMs [IEPEMEHHBIMU;

2) TloHnMaTh ypaBHEHUE KaK BAKHEHIITYI0 MATEMAaTHUECKYIO MOJICIb JIJIsl ONIMCAHHS U
M3Y4EHUs pa3HOOOpa3HBIX peallbHBIX CUTYAIU, pelaTh TEKCTOBbIE 3a]jaun
anreOpandecKuM METOIOM;

3) ITlpumeHsaTh rpaduueckue MPeICTaBICHUS U UCCIICI0BAaHHS yPaBHEHHI,
HCCIIEA0BAHUS U PELICHUs CUCTEM YPaBHEHUHU C JBYMs IIEPEMEHHBIMU

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD!:

4) Opnajerh cCeUUaIbHBIME IPUEMaMU PELICHUS YPABHEHUH U CUCTEM YPaBHEHHIA;
YBEPEHHO NMPUMEHSATH annapaT ypaBHEHHH JUIsl pelieHus pa3HOOO0pa3HbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, TPAKTUKU;

[TpumensTh rpadudeckre NpeacTaBiIeHUs A UCCIeI0BaHUs yPaBHEHUH,

CHCTEM YpaBHEHHUH, coJepKalIiX OyKBEeHHbIE KOIPHUIIUEHTHI.

HepaBeHCTB
BrinyckHHMK Hay4uThCS:

1) TloHuMaTh U IPUMEHSTH TEPMHUHOJIOTHIO U CHMBOJIUKY, CBS3aHHBIE C

OTHOILIEHNEM HEPAaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

2) Pemarh nuHEHHBIC HEPABEHCTBA C OJJHOI MEPEMEHHOW U UX CUCTEMBI; PelIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduyuecKue MpeicTaBIeHMS;

3) IlpumeHsTH anmapar HEPaBEHCTB, U PEIISHHS 33/1a4 U3 Pa3IMYHbBIX pa3aesioB Kypca.

BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUYUTLCA:

4) Pa3Ho00pa3HBIM MPUEMaM JJOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTh



anmapaT HEpaBeHCTB, IS PEIICHUS PA3IMYHbIX MATEMAaTUYECKUX 3a1a4 U 3a7a4 U3
CMEXHBIX IIPEIMETOB, IPAKTHKU;

5) IpumensaTh rpaduyuecKue MPeaCTaBICHUS I UCCICIOBAaHHS HEPABEHCTB,
CHCTEM HEPaBEHCTB, cojiepkKalluX OyKBeHHbIE KO (PUIIMEHTHI.

OcHoBHbIC NOHATHSA. UNncJ0BbLIe PDYHKINYT

BrInyCKHMK Hay4HUTHCS:

1) IToHHMMAaTh U UCTOJB30BATh PYHKIIMOHATBHBIC MOHATHS U SI3bIK (TCPMHHBI,
CUMBOJIMYECKHE 0003HAUCHHUS ),

2) Crpouts rpaduKe 3JIEMEHTAPHBIX (DYHKIIMI; HCCIEI0BATh CBOMCTBA YHUCIIOBBIX
GYHKIMHA Ha OCHOBE M3YYCHHMS IMOBEJICHUS MX IpaUKOB;

3) INonuMaTh PYHKIUIO KAaK BAXXHEHUIITYIO MATEMAaTHUYCCKYIO MOJCIb ISl OTIMCAHUS
MPOIIECCOB M SIBJICHUN OKPYXKAIOIIET0 MUPA, IPUMEHATh (YHKIIMOHATIBHBIH SI3BIK JJI5
OIMCAHUS W MCCIEIOBAaHUS 3aBUCUMOCTEH MKy (PU3UICCKIMH BETUIHMHAMHU.

BI)IHYCKHI/IK IMOJIYUYHUT BO3BMOXKXHOCTb HAYYUTHCA:

4) TIpoBOAMTH MCCIICAOBAHNUS, CBA3aHHbBIC C M3yYEHHEM CBOMCTB (DYHKIIHIA, B TOM
YHCIIe C UCIIOJIb30BAaHUEM KOMITHIOTEPA; Ha OCHOBE Ipa)MKOB M3yUCHHBIX (DYHKITHIA
CTPOUTH OoJIee CIIOXKHBIE rpaduKH (KYyCOUHO- 3aJaHHBIC, C «BBIKOJOTHIMUY TOUKAMH H
T. IL.)

5) wucnonp30BaTh PyHKIMOHAIBHBIC IPEICTABICHHS U CBOMCTBA (DYHKIMI ISt
pelIeHrs MaTeMaTHYECKHX 3aJad U3 Pa3IMdHbIX Pa3/IesioB Kypca.

YucjaoBble N0OCTIEI0BATEILHOCTH

BrInyCkHHMK Hay4nTHCS:

1) TloHMMAaTh M MCIOIB30BATh A3BIK MOCIEIOBATEILHOCTEH (TEPMHUHBI, CHMBOJIHYCCKUE
0003HaueHUs ),

[TpumensTh GOpMYIBI, CBS3aHHBIE C APUPMETHUECKON U T€OMETPUIECKON
nporpeccueit, u anmnapar, cGOpMUPOBAHHBIN NPU U3YUYEHUU APYTUX pa3lIeNoB Kypca, K
pEIIeHHUIO 3a/1a4, B TOM YHCJIE, C KOHTEKCTOM U3 PEaIbHOM JKU3HH.

BI)IHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

3) Pemath KOMOMHHUPOBAHHBIE 33/1a41 C IPUMEHEHHEM (OPMYJI I1- TO WICHA U CyMMBI
NEPBbIX YJICHOB apu(METUYECKON U TEOMETPUUECKOM MPOrpeccHii, MPUMEHSIS IPH STOM
anmapaT ypaBHCHHI M HEPABEHCTB;

4) Tlonumatp apuMETHYECKYIO U TEOMETPHUYECKYIO IIPOTPECCUH KaK QYHKIIUU
HaTypaJIbHOT'O apTyMEHTAa; CBA3BIBATH apU(PMETHUECKYIO IPOIPECCHUIO0 C JIMHEWHBIM
POCTOM, TEOMETPUYECKYIO — C HKCITOHEHIINAIBHBIM POCTOM.



2. COAEPXKXAHUE YYEBHOI'O IPEJMETA

Ajredpanyeckue BbIpaeHUsi. bykBeHHbIC BbIPAXEHUS (BBIPAKEHUSI C IEPEMEHHBIMH).
YucnoBoe 3HaueHNEe OyKBEHHOTO BhIpakeHHUs. JlOIyCcTUMbIE 3HAUEHUS IEPEMEHHBIX, BXOAIINX B
anreOpanyeckue BelpaxkeHus. [logcraHOBKa BhIpa)KeHUH BMECTO IepeMeHHbIX. PaBeHCTBO
OyKBEHHBIX BbIpaxxeHUU. ToXIeCTBO, JOKAa3aTeIbCTBO TOXECTB. [IpeoOpa3oBanus BIpayKEeHHIH.

CBoiicTBa cTeneHel ¢ 1eNbIM mokaszareiieM. MHorowieHbl. Clio;KeHHe, BEIUUTaHHE,
YMHOKE€HHUE MHOTOUIeHOB. DOpMYyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMbI U KBaApat
Pa3HOCTH, KYO cymmbl U KyO paznocmu. Dopmyra pa3HOCTH KBaIpaTOB, (hopMyia cymMmbl
Ky008 u paznocmu Ky606. Pa3noxenne MHOTOWICHa HA MHOYKUTEIH.

KBanpartuslit TpexuinieH. Boloenenue noinozo keaopama 6 keaopamuom mpexuiere. Teopema
Buera. PaznoxeHne KBaJipaTHOrO TPEX4YIEHA HA IMHEHMHBIE MHOKUTEIU. MHOTOWIECHBI C OAHOMN
nepemeHHoll. Ctenenb MHOrowieHa. Kopenb MHOrouieHa.

Anrebpandeckas npo0b. Cokpainenue napobeid. JleicTBus ¢ anreOpandecKuMu JIpOOsSMH.

PannonanpHble BoIpaykeHUs U UX IpeoOpazoBanus. CBONCTBA KBaJpaTHBIX KOPHEN U UX
IIPUMEHEHHE B BBIUYUCIICHUSAX.

YpaBHeHHUsI H HEPABEHCTBA. YpaBHEHHUE C OHOM niepeMeHHONU. KopeHb ypaBHEHUs.
Jluneitnoe ypaBHeHue. KBagpaTHoe ypaBHeHue: (opMyia KOpHEN KBaApaTHOTO
ypaBHEHHUS, Pelienne paunoHanbHbIX

ypaBHeHUH. [Ipumepsl penieHuss ypaBHEHUH BBICIIUX CTEIIEHEN; METObl 3aMEHBI
[IEPEMEHHOM, PA3JI0KEHUS HA MHOXKUTEIINU. Y PaBHEHUE C JBYMs IIEPEMEHHBIMU; PEILICHUE
ypaBHEHHUS ¢ ABYMs NepeMeHHbIMU. CUCTeMa ypaBHEHUH; penieHue cucreMsl. Cucrema
JIBYX JIMHEWHBIX YPABHEHUHU C JBYMS IIEPEMEHHBIMU; PEIICHUE II0ICTAHOBKOU U
anreOpanvyecKuM CII0KEHUEM. Y paBHEHUE C HECKOJIbKUMU NlepeMeHHbIMU. [Iprmepsl
peLIeHUs HEIUHENHBIX cucTeM. [IpuMepsl pelieHns ypaBHEHHM B LENbIX YHCIIAX.

HepasenctBo ¢ ogHol nepemeHHoM. Penienue HepaBeHcTBa. JInHEliHbIE HEPABEHCTBA C OJHOU
NepeMeHHOoN U uX cucteMbl. KBajpaTHbie HepaBeHCTBA. [Ipumepul pewienuss OpoOHO-TUHEUHbIX
Hepaeserncme. YUucnoBble HEPABEHCTBA U UX CBOMCTBA. JJoKazamenbCcmeo Yuciovlx u
aneebpauveckux nepasencma. llepexon oT ClI0BeCHOU (POPMYJIMPOBKH COOTHOIICHUH MEXKTY
BEJTMYMHAMU K airedpanyeckoil. PemeHne TeKCTOBBIX 3a/1a4 anreOpandyeckKuM CIioCOOOM.

YucsoBble nociaenoBaTebHOCTH. [[oHATHE TTOCTe10BAaTENHOCTH. ApudMeTHYeCKas U
reoMerpuueckas nporpeccun. opmyssl 001IeTo WieHa apuhMEeTUIECKONW U TEOMETPUUYECKON
MPOTPECCUI, CYMMBI TIEPBBIX HECKOJIBKUX WICHOB aprU(PMETHUECKON U TEOMETPUIECKON
IIPOrpECCUiL.

Yucaosble pynkuuu. [louarue pynkiun. O6macts onpenenenus GpyHkunu. CrnocoOsl
3amanus pyaknud. ['paduk Gyakimm, Bo3pactanue u yosiBaHue QYHKIMH, HAKOOIBIIEE U
HauMEHblIIee 3HaYeHUs1 QYHKINHU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA. UTeHue
rpadukoB GyHkuuid. OYHKIINH, OIUCHIBAIOLINE MPSMYIO U 00paTHYIO MPONOPLHOHATBHYIO
3aBUCUMOCTH, UX rpaduku. JIuneinas ¢pyHnkuus, ee rpaguk, reOMETPUUECKUNA CMBICIT
koa¢pdunuentos. ['unepbona. KBagparnunas ¢pyskius, ee rpaduk, napadomna. Koopaunarsr
BEPILIMHBI Tapaloiibl, OCb CUMMETpUU. Cmenennvle QYHKYUU ¢ HAMYPALbHbIM NOKA3AmMeneM,
ux epaghuxu. I'padvku GyHKINA: KOPEHb KBAIPATHBINA, KOPEHb KYOMYECKUH, MOTYIIb.
Hcnonp3oBanue rpagukoB GyHKIUH U1 pelieHns ypaBHEHUH U cucteM. [Ipumepsr
rpagM4ecKuX 3aBUCUMOCTEH, OTPaXKalOLIMX peabHbIE IPOLECChl: KoneOaHue, OKa3aTelbHbIN
POCT; uucnogvie pyHKyuu, onucvl8aroujue Smu HPoYeccyl.



[MTapannenbHblil TepeHoC TpadUKOB BAOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCElL.

Koopaunartsl. M300pakeHre 4uces TOYKaMyd KOOPAMHATHOM MPsMOU. ['eoMeTpruiecKuid CMBICIT
MoyJIs ynciia. YucnoBble MPOMEKYTKU: UHTEPBAJ, OTPE30K, Iyd. Popmyna paccmosaHus
MedHcoy moUKamu KoOpOUHamHou npamoti. JIekapToBbl KOOPAUHATHI HA IJIOCKOCTH; KOOPAUHATHI
touku. Koopnuuatel cepennnbl otpeska. Dopmyiia pacCTOSIHUS MEXAY ABYMSI TOUKaMU
IUIOCKOCTHU. Y paBHEHUE MPSAMOH, yriIoBoi KO GUIIMEHT NPsSIMOii, YCIIOBUE MapalieIbHOCTH
NPSIMBIX. Y PaBHEHUE OKPYKHOCTH € IIEHTPOM B Hayalle KOOPJAUHAT U 8 10001 3a0aHHOU moUKe.
I'padmueckas nHTEpIIpeTalius YpaBHEHU ¢ ABYMSI IEPEMEHHBIMH U UX CUCTEM, HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

DJIeMeHTHI JIOTUKH, KOMOMHATOPHKH, CTATHCTUKH M TEOPHUH BePOSITHOCTEIA.

MHuosecTBa 1 KOMOMHATOpUKa. MHOXKECTBO. DJIEMEHT MHOKECTBA, TIOJIMHOKECTBO.
OObenuHeHme U nepeceyeHne MHOXecTB. Jnarpammel Ditniepa. [Ipumepsr pemenus
KOMOMHATOPHBIX 33/1a4: Iepe0op BapUAHTOB, MPABUIIO YMHOXKEHUSI. CTaTUCTUYECKUE TaHHBIE.
[IpencraBienue JaHHBIX B BUAE TaOIUL, Auarpamm, rpagukoB. CpenHue pe3yabTaThl
n3mepenuii. [ToHsTHE O CTaTUCTUYECKOM BBIBOJIE HAa OCHOBE BhIOOpKH. [ToHSATHE M TpUMEPHI
ciry4yaiHbIX coObITHi. BeposiTHocTh. HacToTa cOOBITHSI, BEPOATHOCTH. PABHOBO3MOKHBIE
COOBITHS U TIOJICYET UX BEepOSITHOCTH. [IpeacTaBnenne reoMeTpuieckoil BEpOSITHOCTH

COJAEPKXAHUE AJITEBPBI B 7 KJIACCE

Auaredpanyeckue Bpipaxenus (104).

YucrnoBsle U anredpandeckue BolpakeHus. AnreOpanyeckue papeHcTBa. @opmyisl. CBoiicTBa
apupmeTnueckux aercTBuil. [IpaBuna packpeIThsi CKOOOK.

Llenv — cucremMaTu3upoBaTh U OOOOIIUTH CBEIEHUS O NMPEeoOpa30BaHUU BBIPAKEHUH, MOTydYEeHHbIE

YYaIUMUCS B Kypce MaTeMaTUKH 5,6 KJ1accoB.

3Hamb Kakue 4Yucia SBIAIOTCS LENbIMH, JAPOOHBIMH, pPAIlMOHATBHBIMHU, TMOJOXKUTEIHHBIMH,
OTPULATEIBHBIMU U JIP.; CBOMCTBA JACMCTBUM HAJl YMCIIAMH; 3HATh U [IOHUMATh TEPMUHBI: YHCIIOBOE
BBIPDOKECHHE, BBIPAKEHHUE C TIEPEMEHHBIMH, 3HAYEHWE BBIPAXKEHUsS, cpefHee apudMeThyeckoe,
pa3Max, MoJa U MeJlMaHa psiia JaHHbIX.

Yumemsv ocymecTBIATh B OyKBEHHBIX BBIPOKECHHSIX YHCIOBBIE TOJCTAHOBKH U BBINIOIHATH
COOTBETCTBYIOIIIME BBIYMCIICHUS;, CPaBHUBATh 3HAUCHUs OYKBEHHBIX BBIPAKEHHUI MpHU 3aJaHHBIX
3HAYEHUSIX BXOIAIIMX B HUX INMEPEMEHHBIX; MPUMEHATh CBOWCTBA JCHCTBUN HAJl YUCIAMH MPHU
HAXO0XJIECHUH 3HAYCHUM YHUCIIOBBIX BBIPAXKEHUM.

YpaBHeHus ¢ OTHUM HeM3BECTHBHIM (84).

VYpaBHeHMe U ero KOpHU. Pelrienne ypaBHEHUN ¢ OJHUM HEU3BECTHBIM, CBOSIINXCS K JIMHEWHBIM.
Pemenue 3a1a4 ¢ MOMOILIBI0 ypaBHEHHUH.

L]enb — coBepILIEHCTBOBATh YMEHUS PELICHUS IMHEHHBIX YPaBHEHUH U TEKCTOBBIX 33/1a4, pEIIaeMbIX
C IIOMOIIBIO YPaBHEHUH.

3Hamy oripesieNieHNe TMHEIHOTO ypaBHEHUS, KOPHS YpaBHEHHUs, 001acTU ONpeesieHUs] ypaBHEHUSI.
Ymemw pemiate TMHENHBIE YPaBHEHUS U YPaBHEHUS, CBOJAIIMECS K HUM; COCTABIIATh YPaBHEHHUE T10
TEKCTY 3aJauu.

OnHo4eHbl 1 MHOTOYIEHBI (174).

Crenensb ¢ HaTypaibHBIM MOKa3aTeraeM. CBONCTBA CTENIEHU C HATypaJIbHBIM MTOKA3aTelIeM.
Onuounen. CtangapTHBIN BU OAHOWICHA. Y MHOKEHUE OAHOWICHOB. MHorouseHkl. [IpuBenenmne
MOJJOOHBIX WwiIeHOB. CII0KEHHE Y BEIYMTAHHE MHOTOWICHOB. Y MHOKEHHE MHOTOUJICHA Ha OTHOYJICH.
VYMHOKEHHE MHOTOYJICHA Ha MHOTOWIEH. JleneHne ogHoYIeHa M MHOTOYIeHa Ha OJHOYICH.

Llenv — BBIPAOOTATh YMEHHE BBHINOJMHATH CIIO)KCHHE, BBIUMTAHUE, YMHOXKEHHE OJIHOYICHOB U
MHOTOYJICHOB.



3Hame ompenelneHrne OJAHOWIEHA U MHOTOWJIEHA, TTOHUMaTh (POPMYIMPOBKY 3aJlaHUM: «YIPOCTUTH
BBIPAKCHHEY.
Ymemsb IpuBOAUTH MHOTOUJIEH K CTAaHJAPTHOMY BUJY, BBITIOJIHATH IEUCTBUSI C MHOTOYWICHAMHU.

Pa3jio:keHune MHOTro4JieHOB HA MHOkUTeaH (1749).

Brinecenue o0miero MHOXHUTENS 32 KOOk, Criocod rpynmupoBku. @opmyra pasHOCTH KBaIpaToB.
KBanpar cymmsl. KBagpar pa3zHoctu. [IpuMeHeHnE HECKOIBKHIX CIIOCOO0B Pa3IOKEHHSI MHOTOUWICHA
Ha MHOXKHTEIIH.

Llenv — BBIpaOOTATH YMEHUE BBIMOIHATH Pa3JIOKECHHE MHOTOWICHA HA MHOXKUTEIH, IPUMEHSTh
IIOJIyYEHHBIC HABBIKU IIPU PELIEHUN YPABHEHUH, 10KA3aTEIbCTBE TOXKIECTB.

3namub criocoObI pa3ioKeHUs] MHOTOWICHA HA MHOYKHUTEIH, (DOPMYJIBI COKPAIIEHHOTO YMHOKEHHS.
Ymemb pa3noKuTh MHOTOWICH HA MHOYKHTEIIH.

Auaredopanyeckue 1poou (194).

Anre6panueckas apoOb. Coxpamienue apobeil. [IpuBenenue npoGeit k 00IIeMy 3HaMEHATEIIO.
CrnoxeHue 1 BBIYATaHHE alreOpandeckux Apo0eil. Y MHOKEHUE U JeTICHHE alNreOpandeckux Apooeii.
CoBMecTHBIC ICUCTBHS HaJl aJreOpanuecKuMu IPOOSIMH.

Llerv — BBIpAOOTaTh yMEHWE TNPUMEHATH B HECIOXKHBIX ClOy4asx (OpMYJIbl COKPAIIEHHOTO
YMHOKEHUS JJIs1 IpeoOpazoBaHusl airedpandyeckux ApooOeH.

3Hame TpaBWIIa COKpalleHHs JApoOu, TNpuBeaeHHE Jpolell K oOlemMy 3HaMeHaTemro,
apu(MeTHIECKUX ACUCTBUI HaJl aNreOpandecKuMu IPOOsIMH.

Ymems nipeoOpazoBath aaredpanyecKyro Apoos.

Jluneiinasa pynkuus u ee rpadux (104).
[MpsimoyrosnbHas cucteMa KoopAMHAT Ha IiockoctH. DyHkimsa. Dynkuus Yy=Kkx u ee rpaduk.
JIuneitnast QyHKIMS U ee rpaduk.

e1b_— TO3HAKOMUTH YYaIIUXCS ¢ OCHOBHBIMH (DYHKIIMOHAIBHBIMU TOHATHUSIMH U C TpaduKamMu
bynukiwmii y=Kkx+b, y=Kkx.
3namo onpeneneHus (GyHKIUH, 00nacTH ornpeseseHuss GyHKINH, 00JacTh 3HAYEHUH, YTO TaKoe
apryMeHT, Kakasl IepeMeHHas Ha3bIBaeTCA 3aBUCHMOM, Kakas He3aBUCHMOMW; MOHUMATh, YTO TaKOe
byHKIHS.
Ymemsb paBUIBHO YIIOTPEOISITh (YHKITMOHATBHYIO TEPMUHOJIOTHIO (3HAUeHUE (PYHKIIMH, apTyYMEHT,
rpaguk (yHKIHH, O0OJACTh OMNpENEICHHs, 00JIacTh 3HAYEHW); HAXOJIUTh 3HAYCHUs (QYHKIIUMH,
3aJlaHHBIX (hOpMyIIOH, TabIuIeH, rpadKoM; pemaTh 0OpaTHYIO 33/1a4y; CTPOUTH IpaduKu TMHEHHON
(GYHKIUY, TIPSIMON ¥ 00paTHOM MPOMOPIMOHATBHOCTH; UHTEPIIPETUPOBATh B HECIOKHBIX CIydasx
rpaduKy peanbHBIX 3aBUCUMOCTEI MEXKIy BeTMYMHAMU, OTBEUYAsi Ha MOCTABJICHHBIE BOIIPOCHI.

Cucrembl 1ByX ypaBHeHHIl ¢ AByMsI Hem3BeCTHbIMU (114).

VYpaBHeHHE MEPBOI CTETICHH C ABYyMs Hen3BeCTHbIMU. CrucTembl ypaBHeHUH. CrToco0 MOACTaHOBKH.
Crnioco6 cnoxenus. ['paduueckuii criocod perieHus: CuCTeM ypaBHEeHU. Pemienne 3a1a4 ¢ moMOIIbIo
CUCTEM ypaBHEHHH.

[[enb — MO3HAKOMUTH YYAILIUXCS CO CIOCO0AMM pEIIeHHs] CUCTEM JIMHEHHBIX YpaBHEHUH C ByMs
MIEPEMEHHBIMH, BbIPAa00OTaTh YMEHHUE pellaTh CUCTEMbl YPaBHEHUN U MPUMEHSATh UX MPHU PEUICHUH
TEKCTOBBIX 3a]1a4.

3Hamb, 4TO TAaKOE JINHEWHOE YpaBHEHHE C JBYMs IIEPEMEHHBIMHM, CHUCTEMa YpPaBHEHHH, 3HATh
pa3UYHbIE CIIOCOOBI PEIIeHUs] CUCTEM YPAaBHEHUH C JBYMsI MEPEMEHHBIMU: CIIOCOO MOJACTAaHOBKH,
Croco0 CIIOKEHMs; MOHMMAaTh, YTO ypaBHEHHWE — 3TO MaTeMaTHYeCKHIl ammapar perieHus
pa3HOOOpa3HbIX 33]a4 U3 MATEMaTUKH, CMEKHBIX 00J1acTell 3HaHUN, TPAKTHKH.

Ymems mpaBUIbHO yHOTPEOISATh TEPMUHBL: «ypaBHEHUE C JIBYMSI MEPEMEHHBIMH», «CHCTEMay;
MOHUMAaTh UX B TEKCTE, B PEUYM YUMTENs, MOHUMATh (HOPMYIUPOBKY 3aJaudl «PEIIUTh CUCTEMY
YpaBHEHUI C JBYMsI TEPEMEHHBIMU»; CTPOUTH HEKOTOphle TIpadUKH YypaBHEHHS C JBYMs
MEPEMEHHBIMH; PeIIaTh CUCTEMbI YPaBHEHH € IBYMs IEPEMEHHBIMHU PA3IMUYHBIMU CIIOCOOAMH.



JieMeHTbI KOMOMHATOPUKH (64).
Paznuynple KOMOMHAIIMKM W3 TpeX 3JeMEHTOB. Tabnmuiia BapHaHTOB W MPABWIO TPOU3BEICHUSI.
[Toacder BapuaHTOB ¢ moMoIbo rpadoB. Pemenne 3amay.

IoBTOpenue (44).
[ToBTOpeHME, 0000IIEHNE U CHCTEMAaTH3allUsl 3HAHHH, YMEHUH U HABBIKOB 32 Kypc alreOpsl 7 Ki1acca.

COJAEPKAHUE AJII'GPBI B 8 KITACCE

1. HepaBencrtna (19 4)

[lonoxxurenbHble U OTpULIATENBbHBIE YMcaa. YUCIIOBBIE HEpaBEHCTBA, MX cBoicTBa. CioxkeHue u
yYMHOXXeHHUE HepaBeHCTB. CTporue u HeCTporue HepaBeHcTBa. HepaBeHCTBA ¢ OJTHUM HEU3BECTHBIM.
CI/ICTGMI)I HCPAaBCHCTB C OAHHUM HCU3BCCTHLIM. YuciaoBbie IIPOMCIKYTKH.

OcHognas yenv: chOPMUPOBATH Y YUAIIUXCS YMEHUE PelllaTh HEPABEHCTBA MEPBOM CTEIEHH C OAHUM
HENU3BCCTHBIM U UX CUCTCMBI.

2. IlpubéaukenHbie BoryucaeHus (18 u)

[Ipubmmxennple 3HaueHus BenuuuH. I[lorpemHocTh mnpuOmmKeHus. OIIGHKAa TOTPEIIHOCTH.
Oxpyrienne uncen. OTHOCHTEIbHAS MOTPEIIHOCTh. [IpocTeiinme BBIYUCICHNUS HA KAJIBKYJISTOPE.
CranpapTHBIA BUJ yuciia. BeryncieHne Ha KaabKyJIsATOPE CTEIICHU W YUCIIa, OOPATHOTO JIaHHOMY.
[TocrmenoBarenbHOE BBITIOJIHEHUE HECKOJBKMX ONEpaluii Ha KajabKyJsarope. BeramcieHus Ha
KaJIbKYJISITOPE C UCIIOJIb30BAaHUEM STYCEK aMSITH.

OcHosnast yenv: TIO3HAKOMUTD YYaITUXCs ¢ TIOHATUEM MOTPEITHOCTH MPUOJIMKEHUS KaK TTOKa3aTeieM
TOYHOCTH U KadecTBa MPUOIMKEHHUsI, BEIPA0OTaTh YMEHHE MPOU3BOIUTH BBIYUCICHUS C TIOMOIIBIO
KaJIbKYJISITOPA.

3. Ksaapatusbie kopuu (12 4)

[Tonstue apudmernyeckoro kBaapatHoro kopHs. JleiictBurensHbie uncia. KBagpaTHelil kopeHb U3
CTENIEHU, TIPOU3BEACHUS U APOOH.

OcHosHas yenvb. CUCTEMATU3UPOBATH CBEJIEHHUS O pPAlMOHAIBHBIX YHUCIAX, BBECTU TOHSITHE
HUPPAIMOHATIEHOTO U JIEUCTBUTEIILHOTO YKCIIA, HAYUYUTh BBIMOJIHATH MPOCTEUININE MpeoOpa3oBaHus
BBIPAXXEHUI, COAEPIKALUX KBAIPAaTHbIE KOPHH.

4. KaapaTHble ypaBHeHuUs (25 )

KBanpatHoe ypaBHeHHe M ero KopHHM. HemosiHele KBaapaTHbIe ypaBHEHHsA. MeTOX BBIIEICHUS
IIOJIHOTO KBajpaTa. PemeHne KBaapaTHBIX ypaBHEHUH. Pa3nokeHne KBaJIpaTHOrO TpeXwieHa Ha
MHOXXUTENHU. YPaBHEHHUs, CBOIALIMECS K KBaJpaTHbIM. PelnieHue 3a1ad ¢ MOMOINBIO KBAJpaTHBIX
ypaBHEHUH. Perienre npocTenmx CUCTEM, COAEPKAIINUX YPaBHEHNs BTOPOW CTENIEHU. Y paBHEHUE
OKPY’KHOCTH.

OcHogénas yenwv: BbIpabOTaTh YMEHUS pelllaTh KBaJApaTHbIE YpaBHEHUsI, YPaBHEHUsI, CBOASIINECS K
KBaJIpaTHBIM, M IPUMEHSATH X K PEIICHUIO 33]1a4.

5. KBagpatuunas pynkuus (14 4)

Onpenenenne KBagpaTHuHOi (yHKimm. OyEKmusS y = X%, y = ax%, y = ax’+ bx+c. [TocTpoenne
rpaduka KBaApaTUYHON (PYHKIINH.

OcHoénas yensb: HAYYUTh CTPOUTH TpaduK KBaIpaTHUHON (PYHKIIMH.

6. KBaapaTubie HepaBeHncTBa (10 )
KBaaparHoe HEpaBEHCTBO U €ro perieHue. PemeHre KBapaTHOT0 HEPaBEHCTBA C TOMOIIBIO rpaduka
KBA/IPaTHYHOM (DYHKIIHH.



OcHoenas yenwv: BbIpabOTaTh YMEHHE pellaTh KBaJpaTHbIE HEPABEHCTBA C MOMOIUIbIO Tpaduka
KBaJpaTUYHON (DYHKIIMH U METOJIa HHTEPBAJIOB.

7. UtoroBoe moBTopenue (4 1)
3akperieHue 3HaHWM, YMEHHM M HABBIKOB, MOJIYYEHHBIX HA YpOKax MO JaHHBIM TemaM (Kypc
anreOpsI 8 Kmacca).

COJAEPKAHUE AJITBPBI B 9 KITACCE

CTreneHb ¢ paHOHAJIbHBIM NoKa3aTesieM (10 yacoB)

Crenensb ¢ palOHANBHBIM NOKa3aTeneM. CpaBHEHHE, BBIYMCICHUE 3HAYEHUI CTENIEHEH C LENbIMU U
palMOHAIBHBIMM  IIOKA3aTesIMU. BpluMciieHHe 3HA4eHW KOPHEHM, NPUMEHEHUE CBOMCTB
apuMeTHyecKoro KopHs AJisi mpeoOpa3oBaHus BblpaxxeHHil. Bo3BeneHre YMCI0BbIX HEPABEHCTB

B CTEICHb.

YpaBHeHusi 1 HepaBeHcTBa (45 yacoB)

JIuneiinoe ypaBHeHue. PenlieHue ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.

KBagparnoe ypaBHeHnue. PemieHue ypaBHEHM, CBOASIIMXCS K KBaJpaTHbIM. buUKBagpaTtHOe
ypaBHeHue. [IpuMepsl pelieHuss YpaBHEHHM TPETbed M 4YETBEPTOM CTENEHEW pas3JIoKEHUEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad  aireOpandecKum
METOJ0M.

VYpaBHeHHE C ABYMS IIEpeMEHHBIMH U ero rpaduk. Pemenne cucreM IByX JTUHEWHBIX YpaBHEHHMH C
JByMs IEPEMEHHBIMU. PellleHne CUCTeM IBYX YpaBHEHHMH, OJIHO U3 KOTOPBIX JIMHEIHOE, a APYyroe —
BTOpO# cTeneHu. [ paduueckas MHTEpIIpeTalus CHCTEMBl YPABHEHUH C IBYMsI IEPEMEHHBIMH.
Perienue TekCTOBBIX 3ajau aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHENHBIX HEPABEHCTB ¢ OJHOW IEpEMEHHOM. Perenue cucTeM JTMHEHHBIX HEPABEHCTB C
oJIHOM nepeMeHHOM. KBagpaTHble HepaBeHCTBa. ['paduueckast MHTEpIIpeTalsl HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

®ynknum (15 yacos)

KBanpartuunas pynkuus, e€ rpaduk u cBoiictsa. [lapaboina, koopauHaTHI BEPIIMHBI TapadoJIbl, OCh
CUMMETpPUHU TTapadoIIbI.

Ipadukn dysxmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || i ux cBoiicTsa.

Yucaosbie mociaenoBareabHocTH. [Iporpeccun (15 yaco)

[ToHATHE YUCTOBOH MOCIEA0BATENBLHOCTH. 3aJaHHUE TIOCIIEI0BATEIbHOCTH PEKYPPEHTHON (hOopMyII0oi
u ¢hopMyIIoi N-TO YJieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Popmyisl N-To wieHa apuMETHUECKOW U
r€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

N300pakeHne 4IeHOB apu(PMETUUECKON U TeOMETPUIECKOI porpeccuii ToukaMi Ha KOOPAUHATHON
IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIMAIBHBIN pOCT. CII0KHBIE IPOLIEHTHI.

IloBTOpenue (17 yacos)



3akpernyieHue 3HAHWWA, YMEHUH W HaBBIKOB, IOJYYEHHBIX HA ypOKax IO JAaHHBIM TeMaM (Kypc
anreopsl 9 kinacca). [logroroska k OI'D.

3. TemaTu4eckui mjiaH

KoimuecTBo KosmuecTBo
Paznen 4acoB B KOHTPOJIbHBIX
7 knace padouei pador
nporpaMmme
l. AnreOpandecKue BhIpaKEHUS 10 1
Il. | YpaBHEHuUs c OIHUM HEU3BECTHBIM 8 1
1lI. OaHOWIEHBI 1 MHOTOWIEHBI 17 1
IV. | Pa3noxeHue MHOrouseHa Ha MHOXHUTEIH 17 1
V. | Anrebpanueckue apodu 19 1
VI. | Jluneitnas pyHKnus u ee rpaduk 10 1
VII. | CucreMsbl 1ByX ypaBHEHHUH C IByMsl HEU3BECTHBIMU 11 1
VIII. | DnemeHTbl KOMOMHATOPUKHU 6 -
IX. | IloBTOpenue 4 1
Htoro 102 8
8 kyacc
l. HepasenctBa 19 1
Il. | IIpuOaukeHHbIC BHIYUCICHUS 18 1
I1l. | KBagpaTHble KOpHH 12 1
IV. | KBagpaTHble ypaBHEHUs 25 1
V. | KBagpatnunas dhyHKIus 14 1
VI. | KBagpaTHble HepaBeHCTBa 10 1
VII. | IToBropenue 4 1
102 7
9 kiacc
l. CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM 10 1
1. YPaBHeHI/ISIVI/I HEpPABEHCTBA. Y PaBHEHHUSI C OJTHOU 16 1
NIEPEMEHHOII.
I1l. | YpaBHenus u HepaBeHcTBa. CHCTEMbl YpaBHEHUH. 14 1
IV. | YpaBHeHus u HepaBeHcTBa. HepaBeHCTBa. 15 1
V. | OyHkium. 15 1
VI. | HucnoBble HOCIEI0BATEILHOCTH. 15 1
VII. | IloBropenue 17
Htoro 102 6




