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1. HosicHuTEIBLHAA 3aIICKA

Pabouas mporpamma mno anredpe coctaBieHa Ha OcHOBe DyHIAMEHTAIBHOTO Spa COACPIKAHUS
oOmiero o0pa3oBaHusl, Ha OCHOBe  COOpHHKAa pPabOYMX MporpaMMm JUisl 00IIeoOpa3oBaTENbHBIX
yupexnaeHnii «Anrebpa» 7-9 kimaccel OCHOBHOro — obmero o6OpasoBanus mnoxa pemakunuei HO.H.
MaxkapslueBa ¥ NMpUMEpHOro Ttematuueckoro rutanupoBanus no YMK I''H. Munntok. M3parenscTBo
«[IpocBemenue», 2016 wu coorBercTByeT TpeboBaHusAMU DenepanibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeILHOTO CTaH1apTa OCHOBHOTO 00111ero oopazoBanus (OI'OC O0O0).

Jlns peanu3alii JaHHOW MPOrpaMMbl UCHOJB3YIOTCS y4eOHMKH, BKIOuEHHBbIE B Ilepeuenn
y4eOHUKOB, PEKOMEHOBAHHBIX JISi MCHOJB30BAHUS B 00pa3oBaTeNbHBIX ydupexaeHusx PO na 2018-
2019 rr. u cootBetcTBYIOIUX TpedoBanusm OI'OC:

Aurebpa 7 kiacc: y4e0. it ooreo0OpazoBarenbHbix opranuzanuii / [FO. H. Makapsrues, H.
I'. Munmok, K. U. HemkoBa, C. b. CyBoposa]; nox pea. C. A. TemskoBckoro. — 3 — e u3a. — M.:
[Tpocsemenue, 2017,

Anrebpa 8 kmacc: yue0. s obmieoOpasoBar. yupexxaenuit /[HO. H. Makapsrues, H. T.
Munmrok, K. U. Hemkos, C.b. CyBopona]; mox pen. C. A. TenskoBckoro. — 18 — e m3m.- M.:
[Tpoceemenue, 2017

Anrebpa 9 kiacc: yueO. s obmeoOpasosar. yupexxaenuit / [FO. H. Makapsrues, H. T
Munmgtok, K. U. Hemkosa, C. b. Cysoposa]; mox pen. C. A. TemskoBckoro. — 18 — e uzn. — M.:
[Tpoceemenue, 2017

Jannass nporpamMma wucnosb3yercs g YMK Makapeiue 0. H. u ngp. yrBepkIeHHBIM
denepanbHbIM NiepeuHeM ydeOHUKOB. 11 U3yueHus: Kypca peKOMEHYeTCsl KIIAaCCHO-ypOUYHas chucTeMa
C MCIIOJIb30BaHUEM PA3ITUYHBIX TEXHOJIOTUH, GOPM, METOZIOB O0yUEHHUSI.

CornacHo yyeOHOMY IJIaHY Ha U3y4eHHe anreOpsl OTBOIUTCA 3 Yaca B HEJIeNto B 7 Kiacce, 3 yaca
B Hezenmo B 8 kiacce, 3 yaca B Heaenmro B 9 kiacce. Mroro npu konmdectse Henenb 34 — 306 wacos (1o
102 yaca B Ka)KJIOM KJ1acce).

VYuebnsiii utan MKOY «Komcomornbckast OOIL» npenycMaTprBaeT exXeroiHy0 KOpPeKTHPOBKY
KOJINYECTBA YaCOB, OTBOJUMBIX Ha M3y4eHHE aareOpbl, COrJacHO I0JI0BOMY KaJleHJapHOMY y4eOHOMY
rpaduky.

KanengapHo — TemaTtnyeckoe IIaHupOBaHKE MpeaMeTa «Anredpa» mo KaxJIoMy KJIAcCy BXOJIUT
B CTPYKTYpY JaHHOH pabodeil mporpaMMbl B BUJIE MTPUIIOKEHHH.

Cpoxku peanuzanuy JaHHO# nporpammel — 3 roaa (2018 - 2021 rr).



2. JIN4HOCTHBIE y METAIIPEAMETHDBIC U IPEAMETHDBIC PE3YJIbTAaThl OCBOCHHUS Kypca

«Aaredpa 7-9 kiaace»
[Iporpamma oGecrieunBaeT JOCTH)KEHHUE CIEAYIOIIMX PE3yJIbTaTOB OCBOCHHUS 00pa30BaTENbHOM
MIPOrpaMMBbl OCHOBHOTO 00111eT0 00pa30oBaHUs:
7 Kknace
JUYHOCMHbILE:
1) chopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYEHHMIO, TOTOBHOCTb M CIIOCOOHOCTH
oOydaronmxcs K CaMOPa3BUTHIO M CaMOOOpa30BaHHWIO HAa OCHOBE MOTHUBAIMU K OOYYCHHIO M
MO3HAHMIO, BHIOOPY AanbHeWero oOpa3oBaHUs Ha 0a3e OPHEHTUPOBKUM B MHpe Ipodeccuil u

po¢heCCHOHATIBHBIX IIPEAIIOYTEHUH, OCO3HAaHHOMY IIOCTPOCHHUIO WUHUBUAYyAJIbHOU
00pa3oBaTeIbHON TPACKTOPHH € YUETOM YCTOMUYMBBIX I03HABATEILHBIX HHTEPECOB;
2) cpopMHpPOBAHHOCTH  KOMIIOHEHTOB  IIEJIOCTHOIO  MHPOBO33PEHHH, COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKY;

3) chopMUPOBAHHOCTH KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILICHHHM U COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTApUIMMH U MIIAIIIMMHU, B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOU, y4eOHO-
UCCIIeI0BATENILCKOM, TBOPUECKOH U APYTUX BUJAX JCSATEIbHOCTH;

4) yMeHue SICHO, TOYHO, TPaMOTHO HM3J1araTh CBOU MBICIM B YCTHOM M MUCbMEHHOW pe4H, MOHUMATh
CMBICJI TIOCTaBJICHHOW 3aJaud, BBICTpauUBaTh AapPryMEHTAllUIO, MPHUBOAMTH NPUMEPHl U
KOHTPIIPUMEPHI,

5) mpencTaBlieHHE O MaTeMaTHYECKOW Hayke Kak c(epe ueloBe4ecKO AeATeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUUMOCTH JUTs pa3BUTHS LUBUIIM3ALINY,

6) KpUTHYHOCTb MBILIUICHHUS, YMEHHE pACO3HABaTh JIOTMYECKH HEKOPPEKTHbIE BBICKA3bIBaHMU,
OTJIMYATh THIIOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBIIJICHUS, HHUIIMATHBA, HAXOJYUBOCTb, aKTUBHOCTh IIPU PELICHUU aJIre0panvdecKux
3ajau;

8) yMeHHe KOHTPOJHMPOBATH MPOLIECC U PE3YNIbTaT yueOHOW MaTeMaTHUECKON JeITeIbHOCTH;

9) crmocoOHOCTh K HSMOILMOHAJIBHOMY BOCHIPHUSATHIO MaTeMaTHYECKHMX OOBEKTOB, 3a/ad, peIIeHHH,
pacCy K IeHUHN.

Memanpeomemuble:

1) yMeHHE CaMOCTOSTENbHO IUIAHUPOBATh AIbTEPHATHBHBIC IyTH JOCTUIKECHUS IeJel, OCO3HaHHO
BbIOMpaTh Hanbosee 3 EeKTUBHBIE CIIOCOOBI pelIeH s YUeOHbIX U T03HABATENbHBIX 33/1ay;

2) yMEHHE OCYLIECTBIISITh KOHTPOJIb 110 PE3yNbTaTy U 10 CHOco0y AEUCTBUS Ha YPOBHE MTPOU3BOJILHOT'O
BHUMAaHMS U BHOCUTH HEOOXOAMMbIE KOPPEKTHBHI;

3) yMeHHe a/leKBaTHO OLIEHUBATh IMPAaBUIBHOCTh WJIN OMIMOOYHOCTH BBIMOJHEHUS y4eOHOM 3amaun, eé
O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE BO3MOXHOCTH €€ pEeIICHuS,

4) OCO3HaHHOE BJAJEHHE JIOTUYECKUMHU JCHUCTBUSMM  OIpENEeNEeHUs IOHATUH, 0000IeHMs,
YCTaHOBJICHUsI aHAJIOTUH, KiacCH(UKAIMM Ha OCHOBE CAaMOCTOSTEIBHOTO BbIOOpAa OCHOBAaHUH H
KPUTEPHEB, YCTAHOBJICHHS POJOBUIIOBBIX CBSI3EH;

5) yMeHHE YyCTaHABIMBAThb NPUUYMHHO-CIEICTBEHHBIC CBSI3U; CTPOMTH JIOTHUECKOE pacCyXIeHHe,
yMo3akitoueHue (MHIYKTHBHOE, ASIYKTHBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHue co3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJEIU U
CXEMBI JJIs pelIeHusl y4eOHBIX U O3HABATEIbHBIX 337124,

7) yMEHHE OpraHU30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIbHOCTh C YUUTENIEM U
CBEPCTHUKAMHU: OIPENIeIIATh LIeN, pacrpeaeneHue GyHKIUN 1 poJiell y4aCTHUKOB, B3aUMO/ICHCTBUE
u o0mmue crnocoObl paboThl; yMEHHE paboTaTh B IpyIIe. HaXOJUTh OOlee pelIeHue U pa3pelarb
KOH(IMKTBI Ha OCHOBE COIJIACOBaHMs TMO3UIMHA W ydyéra HMHTEPEcOB; CIyllaTh MapTHEPA;
(bopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE,;

8) chopMupoBaHHOCTH Y4eOHOM 1 0OIIETI0IB30BATENBCKOM KOMIIETEHTHOCTH B 001aCTH UCTIOIb30BaHUS
UH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHoJoruil (MKT-kommeTeHTHOCTN);

9) nmepBOHAYANBHBIC MPEACTABICHHS 00 UACIX U O METOJIaX MATEMATHKH KaK 00 YHHBEPCATbHOM SI3bIKE

HAyKU U TEXHUKH, O CPEJICTBE MOJIETTMPOBAHUS SIBIICHUH U MPOLIECCOB;
10) ymMeHue BHUAETh MaTEeMAaTHYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHON CHTyallud B JPYTUX
JUCLMIUIMHAX, B OKpYXKaroIel )KU3HH,;



11) yMeHHe HAXOAWTh B PA3MYHBIX HMCTOYHHKAX HH(POpPMAINIO, HEOOXOTUMYIO HJS PEIICHUS
MaTeMaTHYeCKUX MpoOieM, W MPEICTaBIATh € B MOHATHOW (Qopme; MPUHUMATH pPEUICHHE B
YCJIOBUAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(OpMAIINH;

12) yMeHHe MOHMMATh M UCIOJb30BaTh MATEMATHUECKUE CPEICTBA HATTISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JJIsl WJUTFOCTPAIIUH, UHTSPIPETAIH, apTYMCHTAIUH;

13) yMeHHE BBIBUTATh THUIIOTE3bl MPHU PEIICHUU YUEOHBIX 33/lad M MOHMMATh HEOOXOAMMOCTH HX
MIPOBEPKHU;

14) ymMeHHe TPUMEHITh MHIYKTHUBHBIC M JCTYKTHBHBIC CIIOCOOBI PACCYXIACHUN, BUAETH Pa3IMYHbBIC
CTpaTEruu peuieHus 3a1ay;

15) nmoHMMaHHE CYIIHOCTH AJITOPUTMUUYECKUX MPEANUCAHUN U YMEHHE JIEUCTBOBATH B COOTBETCTBUU C
MPEJI0KEHHBIM aJITOPUTMOM,;

16) yMeHHE caMOCTOATENIbHO CTABUTH II€TH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JJIsl PEIICHUsT y9eOHbBIX
MaTeMaTHUYeCKUX MpooIieM;

17) ymeHHue IUIaHUPOBaTh M OCYLIECTBIIATh JEATEIIBHOCTh, HAIIPABICHHYI0 Ha pELICHUE 3a/ad
HCCIIEIOBATENBCKOIO XapaKTepa.
npeomemmule:

1) ymeHue paboTaTh C MaTEeMaTHYECKHMM TEKCTOM (CTPYKTYypHpOBaHHE, W3BJICYCHHE HEOOXOIUMOM
UH(POPMAIIKH), TOYHO U TPAMOTHO BBIPAKATh CBOM MBICIIU B YCTHOW M IMCbMEHHOW PEUH, IPUMCHSIS
MAaTEMaTHYECKYI0 TEPMUHOJIOTHUI0O U CUMBOJIMKY, HCIIOJb30BaTh PAa3JIMYHbBIC S3BIKM MATEMAaTUKU
(c7IOBeCHBINM,  CHMBOJIMUECKUH, rpaduueckuii), 0OOCHOBBIBATH  CYXJICHHUS,  MPOBOJUTH
KIIaCCH(HMKAIUIO, JOKA3bIBATh MATEMAaTHUECKHUE YTBEPKICHMS,

2) BnajeHue O0a30BBIM TMOHATHIHBIM alllapaToM. HMETh TMpEACTaBICHHE O 4YHUCIe, BIIaJeHHUE
CHUMBOJIBHBIM SI3BIKOM ~ aire0pbl, 3HAHHWE OJJIEMEHTApHBIX (YHKIIMOHAIBHBIX 3aBHCUMOCTEH,
dbopMUpOBaHHE TPEJCTABICHUNH O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE U O
pa3IUYHBIX CHoco0ax WX H3y4eHHs, 00 OCOOCHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKkTep;

3) yMeHue BBHINOJHSATH alredpandeckue mpeoOpa3oBaHusl PAllMOHANBHBIX BBIPAKCHHUH, MPUMEHSITh UX
JUTSL pelieHus] yueOHBIX MaTeMaTHUeCKHUX 3a/ad W 3a/1ad, BO3HUKAIOMIMX B CMEKHBIX Y4eOHBIX
MpeaMETaXx;

4) yMeHUE TOJIb30BaThCS MATEMATUYECKUMU (DOpPMyIaMHu M CaMOCTOSITEIBHO COCTAaBISTH (OPMYIIbI
3aBUCHMOCTEH MEXly BeJIMUMHAMU HA OCHOBE O0O0OIIEHHS YAaCTHBIX CTy4aeB M SKCIIEPUMEHTA,

5) ymeHue pemiaTh JUHEWHbIE YpPaBHEHUS U HEPABEHCTBA, & TAKKE MPHUBOJMMbBIE K HUM YpaBHEHUS,
HEPAaBEHCTBA, CUCTEMBbI; IPUMEHSATh rpaduueckue MpeicTaBiIeHUs AJis PEIICHUs U MCCIeI0BaHUS
YPaBHEHUM, HEPABEHCTB, CHUCTEM; IPUMEHATH IMOJYYEHHBIE YMEHUS Ul PELICHUS 3a1ay U3
MAaTEMaTHUKH, CMEKHBIX IPEAMETOB, IPAKTUKH;

6) oBIaJeHHE CHCTEMON (PYHKUMOHANBHBIX TOHITUN, (PYHKIMOHAIBHBIM S3BIKOM W CHUMBOJHMKOM,
yMEHHE CTPOUTh rpaduku (QYHKIMH, OMUCHIBATH UX CBOMCTBA, HCIOJIH30BaTh (HYHKIIMOHATIHHO-
rpaduyecKkue MpeACTaBICHUS A ONMUCAHMUS W aHajW3a MAaTeMaTHYeCKHX 3aJady M PeaTbHBIX
3aBHUCHUMOCTEMN

7) OBIaJeHHE OCHOBHBIMH CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;

8) ymeHue NPUMEHATb U3yUEHHBIE OHITHS, PEe3Yy/IbTaThl U METO/IbI IIPU PEIICHUH 33434 U3 PA3IUYHBIX
pa3iesioB Kypca, B TOM YHUCIE 3aJa4d, HE CBOJAIUMUXCA K HEMOCPEICTBEHHOMY IPUMEHEHUIO
W3BECTHBIX aJITOPUTMOB.

Hcnonvzoeams ipy pellieHUU MaTeMaTHIECKIX 33/1a4, 1X 000OCHOBAHUU U MTPOBEPKE HAHJICHHOTO
pELIEHHS 3HAHUE:

* 0 HaTypaJbHBIX, UEJbIX, PALHOHAIBHBIX, UPPALMOHAIBHBIX, JEUCTBUTENBHBIX YUCIIAX;

* CTEIECHH C HATypaJbHBIMH MOKA3ATEISMHU U UX CBOMCTBAX;

* OJIHOYWIEHAX W MPaBWIAX JEUCTBUN C HUMU;

* MHOTOYIEHAX W MpaBuiax ICUCTBUN C HUMU;

* Qopmynax COKpamEHHOr0 YMHOKEHUS;

* TOXJECTBaX, METOJaX JoKa3aTeJIbCTBA TOXKIECTB,;

* JIMHEWHBIX YPABHEHUSX C OJTHOM HEM3BECTHOM U METOJaX UX PELICHUS,

* CUCTEMax JBYX JIMHEWHBIX YPABHEHHM C JBYMS HEU3BECTHBIMU M METOJIAX UX PEILICHUS.

—BBITIOJIHSITE JSUCTBUS C OJHOUWICHAMH M MHOTOUJICHAMH

-y3HaBaTh B BRIPAKECHHSIX (OPMYIIBI COKPAIIEHHOTO YMHOKECHUS U IPUMEHSTh UX;



- pacKiIaapIBaTh MHOTOWICHB HA MHOXHTEIH;

—BBINIOJIHATH TOXKJECTBEHHBIE MPEOOPa30BaHMSI LENbIX alTreOpandecKuX BHIPAKCHHIA;

- I0Ka3bIBaTh MPOCTEUIIINE TOXKIECTBA;

—HaXOJUTh YUCIIO COUETAHUW U YUCIIO Pa3MEILICHUMN;

—pellaTh JUHEWHbBIC YPABHEHUS C OJTHON HEU3BECTHOU;

—Ppelarh CUCTEMBI IBYX JJMHEHHBIX YPAaBHEHHH C IByMsI HEU3BECTHBIMU METOIOM MOJICTAHOBKH U

METOJIOM aNre0panvdeckoro CI0KEHHS;

—pelaTh TeKCTOBBIE 33[aull C MOMOILBIO JIMHEHHBIX YPaBHEHUN U CUCTEM;
—HaXO/IUTh PEUICHUS <OKMU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HMCHOJIb3YIOTCS

MaTeMaTH4eCKue CPEe/ICTRa,

-C03/1aBaTh NPOIYKT (pe3y/nbTaT IPOCKTHOU JEATEIbHOCTH), sl H3YYSHUS U ONTCAHHUSI KOTOPOTO

UCTIOJIBb3YIOTCSl MAaTEMaTHYECKHE CPECTBA.

8 kiace
JIUYHOCMHYbLE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH

o0OyJaromuxcs K CaMOpa3BUTHIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBALIMU K 00YUYEHHUIO U MTO3HAHUIO,

BbIOOpY AanbHENIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Mpodeccuil u nmpodeccuoHanbHbIX

NPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO UHIMBUAYATIbHOW 00pa30BaTENbHON TPACKTOPHH C YUETOM

YCTOMYUBBIX MO3HABATEIbHBIX HHTEPECOB,;

2) cOpMHpPOBAHHOCTH  KOMIIOHEHTOB  IIEJIOCTHOIO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH;

3) chopMUPOBAHHOCTh KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIICHHHM U COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTAapUIMMM U MIIAIIMMH, B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPUECKOH U APYTUX BUJAX JCSATEIbHOCTH;

4) yMeHue SICHO, TOYHO, TPaMOTHO HM3J1araTh CBOU MBICIU B YCTHOH M MUCbMEHHOW PE4H, MOHUMATh
CMBICJI TIOCTaBJICHHOM 3aJaud, BBICTpAaUBaTh AapPryMEHTALUIO, MPHUBOAMTH NPUMEPHl U
KOHTPIIPUMEPHI,

5) mpencTaBlieHHME O MaTeMaTHYECKOW Hayke Kak c(epe ueloBeYeCKOM AeATeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUUMOCTH JUIs pa3BUTHS LIUBUIIN3ALINY,

6) KpPUTHYHOCTb MBIIUICHHUS, YMEHHE pACMO3HABATh JIOTMYECKH HEKOPPEKTHHIC BBICKA3bIBaHMU,
OTJIMYATh THIIOTE3Y OT (aKTa;

7) KpeaTMBHOCTb MBIIJICHUS, HHUIIMATHBA, HAXOJYUBOCTb, aKTUBHOCTh IIPU PELICHUN aJIre0panvdeckux
3ajau;

8) yMeHHe KOHTPOJHPOBATH MPOIIECC U Pe3yNbTaT yueOHOM MaTeMaTHUECKON JeITeIbHOCTH;

9) crmocoOHOCTh K HSMOILMOHAJIBHOMY BOCIPHUSATHIO MaTeMaTHYECKHMX OOBEKTOB, 3a/ad, pEIICHHH,
pacCy K IeHUHN.

Memanpeomemuoie:.

1) yMeHHE CaMOCTOSTENbHO IUIAHUPOBATh AJIbTEPHATHBHBIC IyTH JOCTHIKEHUS IeJel, OCO3HAHHO
BbIOMpaTh Hanbosee 3 HeKTUBHBIE CIIOCOOBI pelIeH s yUeOHbIX U T03HABATENbHBIX 33/1ay;

2) yMEHHE OCYLIECTBIISITh KOHTPOJIb 110 Pe3yNbTaTy U M0 CHOco0y AeUCTBUS Ha YPOBHE MTPOU3BOJIBLHOTO
BHUMAaHMS U BHOCUTH HEOOXOAMMbIE KOPPEKTHUBHI;

3) yMeHHe a/leKBaTHO OLIEHUBATh NMPAaBUILHOCTh WM OIMIMOOYHOCTH BBIMOJHEHUS y4eOHOM 3amaun, eé
O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE BO3MOXHOCTH €€ pEeIICHuUS,

4) OCO3HaHHOE BJAJEHHE JIOTUYECKUMHU JCHCTBUSMHM  OIpENEeNEeHUs TOHATUH, 0000meHwMs,
YCTaHOBJICHUSI aHAJIOTUH, KiacCH(UKAIMM Ha OCHOBE CAaMOCTOSTENBHOTO BbIOOpAa OCHOBAaHUI U
KPUTEPHEB, YCTAHOBJICHUS POJOBUIIOBBIX CBSI3EH;

5) yMEeHHE YyCTaHABIMBAaThb NPUUMHHO-CIEIACTBEHHBIC CBSI3U; CTPOUTH JIOTHUECKOE pacCyXIeHUe,
yMo3akitoueHue (MHIYKTHBHOE, ACIYKTHUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHue cO3/1aBaTh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJEIU U
CXEMBI JJIS pelIeHusl y4eOHbIX U IO3HABATENbHBIX 337124,

7) yMEHHE OpraHHU30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIbHOCTh C YUUTENIEM U
CBEPCTHUKAMHU: OIPENIeIIATh LIeNH, pacnpeaeneHue GyHKIUN 1 poJiell y4aCTHUKOB, B3aUMO/ICHCTBUE
u olmmue crnocoObl paboThl; yMEHHE paboTaTh B IpyIIe. HaXOJUTh OOlee pellieHue U pa3pelarb
KOH(IMKTBI Ha OCHOBE COIJIACOBaHMs TMO3UIMHA W ydéra HMHTEPECcOB; CIyllaTh MapTHEPA;
(dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE,;



8) chopMUPOBAHHOCTH y4EOHOM 1 0OIIETONB30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH UCIIOJIL30BaAHUS
UHGOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoJorui (MKT-kommnereHTHOCTH);

9) nepBoHavYaNBHBIC MIPEACTABICHHS 00 HICIX U O METOAAaX MaTEMAaTUKU KaK 00 YHUBEPCAILHOM SI3bIKE
HayKU U TEXHUKH, O CPEICTBE MOJIEIUPOBAHMS SIBJICHUHN U IIPOLECCOB,;

10) yMeHue BHUAETh MATEMAaTHYECKYIO 3a7adyy B KOHTEKCTE IpOOJEeMHON CHUTyallud B JPYTUX
JUCUUIUIMHAX, B OKpY>KalOIeH KU3HH;

11) ymMeHHe HAXOAWTh B Pa3IMYHBIX HMCTOYHHKAX HH(POpPMAINIO, HEOOXOTUMYIO HJs PEIICHUS
MaTeMaTHYeCKuX MpoOJieM, M MPeICTaBisATh €€ B TOHATHOH (opme, NMpUHUMATh pEILICHUE B
YCJIOBUAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAILINH;

12) ymMeHue MOHMMATh M UCIIOJIb30BaTh MaTeMaTHUECKHE CPEJICTBA HAIIAHOCTH (PHCYHKH, YEPTEKH,
CXEMBI U JIp.) JJIsl WJUTFOCTPAIIUH, UHTSPIPETAIH, apTYMCHTAIUH;

13) yMeHHE BBIBUTATh THUIIOTE3bl MPHU PEIICHUU YUEOHBIX 33/lad M MOHMMATh HEOOXOAMMOCTh HX
IIPOBEPKUY;

14) ymeHue NpUMEHSTh WHAYKTUBHBIE U JEIyKTUBHBIE CIIOCOOBI PACCY)KIEHHM, BHIETh pPa3IHMYHBIC
CTpaTEruy peleHus 3aady;

15) nmoHMMaHuE CYIIHOCTU aJTOPUTMHUYECKUX MPENNNCAHUN U YMEHHUE JEMCTBOBATH B COOTBETCTBUU C
MPEAJIOKEHHBIM AITOPUTMOM

16) yMeHHe caMOCTOSITETIbHO CTaBUTh L1EJIH, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI [T PEIICHUs y4eOHBIX
MaTeMaTHYeCKuX mpooiiem;

17) yMeHMe IUTaHHpPOBaThb M OCYIIECTBIATH JEATEIBHOCTh, HAINIPABICHHYI0 Ha peELICHHE 3ajad
HCCJIEI0BATENIBCKOIO XapaKrepa.
npeomemHoie:

1) ymeHue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYypHpOBaHHE, H3BICUEHHE HEO0OXOANMOMN
UH(pOPMAIIKUHN), TOYHO U TPAMOTHO BBIPAKATh CBOM MBICJIU B YCTHOW M TMCbMEHHOW PEUH, IPUMECHSIS
MaTeMaTHYECKYI0 TEPMHUHOJIOTHMIO M CHUMBOJIMKY, HCIIOJb30BATh Pa3IUYHbIE SI3bIKW MaTE€MaTUKU
(CIIOBECHBIN,  CHMBOJIMYECKHH, rpaduueckuii), OOOCHOBBIBATH  CYKAEHHS, IPOBOJIHUTH
KJIacCU(UKAIMIO, T0OKa3bIBATh MATEMAaTHUECKUE YTBEPKICHUS,

2) BiajgeHue 0a30BbIM MOHATUHHBIM amNIapaToM. HUMETh IPEJCTaBIEHHE O 4YHUCIe, BiaJeHUe
CHUMBOJIBHBIM SI3bIKOM ~aJIreOpbl, 3HAaHHE OJJIEMEHTAPHBIX (PYHKLIMOHAJIBHBIX 3aBUCHMOCTEH,
(dbopMHUpOBaHHE TPEICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEANTbHOM MHpE U O
pa3NUYHBIX CrMoco0ax WX U3y4yeHHs, 00 OCOOEHHOCTAX BBIBOJAOB M IPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapakTep;

3) yMeHHE BBITIONHATH alredpanveckue mpeoOdpa3oBaHusl PAIMOHANBHBIX BBIPAKCHHUH, MPUMEHSITh UX
JUTSL pelieHus] yueOHBIX MaTEeMaTHUeCKHUX 3a/ad W 3a/1ad, BO3HUKAIOIIMX B CMEKHBIX Y4eOHBIX
IpeaMerax;

4) yMeHHE TOJIb30BaThCd MaTeMaTHUYeCKMMH (POpMyJIaMH M CaMOCTOSITEIbHO COCTaBIATH (HOpMYIIbI
3aBUCUMOCTEH MeX/1y BeIMYMHAMU HAa OCHOBE OOOOIIEHHS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA,;

5) ymeHue peliaTh JUHEWHbIE YpPaBHEHUS U HEPABEHCTBA, & TAKKE MPHUBOJUMbBIE K HUM YpaBHEHUS,
HEpaBEHCTBA, CUCTEMbI, IPUMEHATH I'paduuecKue MPeJCTaBICHUs JUIS peleHUs] U HCCIeI0BaHUs
YPaBHEHUI, HEPABEHCTB, CHCTEM; IMPUMEHATh IOJyYEHHBIE YMEHHUS [Uld pEUICHUS 3ajad u3
MaTE€MAaTHKHU, CMEXHBIX IIPEIMETOB, MPAKTUKHU;

6) oBmaJeHHE CHCTEMON (PYHKUMOHANBHBIX MOHITUN, (PYHKIMOHAIBHBIM S3BIKOM W CHUMBOJHKOM,
yMEHHE CTPOUTh rpaduku (QyHKIMH, OMUCHIBATH UX CBOICTBA, HCIOJIH30BaTh (HYYHKIIMOHAIHHO-
rpaduyecKkue MpeACTaBICHUS s ONMUCAHMUS W aHajih3a MaTeMaTHYeCKHX 3aJady M PeaTbHBIX
3aBHUCHUMOCTEMN;

7) OBIIaJileHHE OCHOBHBIMU CIIOCOOAMM MPEICTABICHHS U aHAJIM3a CTATUCTUYECKUX JTaHHBIX;

8) ymeHue NPUMEHATbh U3yYEHHbIE MOHITHS, PEe3Yy/IbTaThl U METO/IbI IPU PEIICHUH 33434 U3 PA3IUYHbIX
pas3zenoB Kypca, B TOM YHCIE 3a1ay, HE CBOAAIIMXCA K HEMOCPEICTBEHHOMY IPUMEHEHUIO
M3BECTHBIX aJITOPUTMOB.

Hcnonvzo6ams TIpH pelICHUH MaTEMaTHUECKUX 33/1a4, UX 000OCHOBaHHUHU M IIPOBEPKE HailIEHHOTO
pelieHus 3HaHue:!
paIoOHATBHBIX IPOOSX U UX CBOUCTBAX;
KBAJPATHBIX KOPHIXU KX CBOMCTBAX;
KBaIPAaTHBIX YpaBHEHUSIX:
HEPAaBEHCTBAX U UX CBOMICTBAX;



CTEIIEHU C LIEJIBIM [TI0KA3aTEIIEM;
3JIEMEHTAaX CTaTUCTUKH.

—BBITIOJIHATH apU(METHUECKHE JCHCTBHSI, COYETasi YCTHBIE U MHUChMEHHbIE TPUEMBI, HAXOAUTh
3HAUEHUS] KOpHS HaTypaJbHOM CTENEHH, CTENEHU C palMOHAIbHBIM II0Ka3aTeJIeM, HUCHOJb3ys Ipu
HE00X0IMMOCTH BBIYMCIHUTEIbHbBIE YCTPOUCTBA;

-I10JIb30BaThCsl OLIEHKOW U NPUKUJKOU IIPU IIPAKTUYECKUX pacyeTax;

—COCTaBJIATh OYKBEHHbIE BHIPAXKECHUS U (POPMYJIBI IO YCIOBHSM 33/ad;

-OCYLIECTBIISITh B BBIPAXKEGHUAX M (OPMYJax UYHUCIOBbIE TIIOJACTAHOBKM W  BBINOJHATH
COOTBETCTBYIOIIME BBIYUCIICHHUS], OCYILECTBIIATh IIOACTAHOBKY OJHOIO BBIPAKECHUS B IPYrO€; BbIPAXKaTh
u3 (GopMyI OZHY ITEPEMEHHYIO Yepe3 OCTANIbHBIE;

- BBIIIOJIHATH OCHOBHBIE JIEHMCTBHS CO CTENEHSAMH C LIEIBIMU IIOKA3aTelIIMM, C MHOTOWICHAMU U
anreOpanyeckuMu JIpOOSMH; BBITIONHATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXKUTENH; BBIIOJIHATD
TOKJIECTBEHHBIE MMPEOOPa30BaHUsl pAllMOHATIBLHBIX BEIPAKCHUH;

-TPUMEHATh CBOWCTBA apU(METHUECKUX KBAJPAaTOB KOpPHEW JJsi BBIUMCICHUS 3HAYCHUH U
peoOpa3oBaHUi YHUCIOBBIX BEIPAKECHUMN, COJIEPIKAIUX KBAIpaTHBIE KOPHHU,

-pelaTh JUHENHbIE, KBAJAPaTHbIE YPAaBHEHUS U PALlMOHAIBHBIE YPAaBHEHUS, CBOASILNECS K HUM,
CUCTEMBI JBYX JIMHEMHBIX YPABHEHUM U HECJIOKHBIC HEJIMHENHbIC YDABHEHUS;

-pelaTh JMHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CUCTEMBI; pEIIaTh
TEKCTOBBIE 33J]aul aIreOpanyecKuM METOJIOM, HHTEPIPETUPOBATh MOJYUYEHHBIH pe3yabTar, MPOBOJUTH
0TOOp peleHui, ucxo1s u3 GOPMyYIUPOBKH 33auH;

-u300paXkaTh YUCla TOYKAMU Ha KOOPAMHATHOM MPSIMOH;

- ONPENENATh KOOPAUHATHI TOYKH IUIOCKOCTH, CTPOMTH TOYKHM C 3aJaHHBIMH KOOPAMHATaMH,
n300pakaTh MHOKECTBO PEIICHUH JIMHEHHOTO HEPaBEHCTBA,

- HaXOJIUTh 3HaUYeHUs (PYHKIMH, 3aaHHON QopmMyioil, Tabmuie, rpagukom 1mo e€ aprymeHTy;
HAXOJIUTh 3HAUYEHUS apryMEeHTa 10 3HaUYeHHUIO QYHKIUH, 3aJaHHOH rpa)uKoM MU TaOIULIeH;

- OTIpeNieNATh CBOICTBA (PyHKIIMU 1O ee rpaduKy; IPUMEHATh TpapuyecKre MpeICTaBIeHUs Ipu
pELICHUU YPaBHEHUM, CUCTEM, HEPABECHCTB,

- OTMCBIBATh CBOWCTBA U3YYEHHBIX (DYHKIMH, CTPOUTH UX IpaduKy,

- U3BJIEKaTh HH(OpPMAIIHIO, IPEICTABIEHHYIO B TA0JIMIaX, HA AUAarpaMMax, rpagukax; COCTaBIATh
TaOJIUIIBI, CTPOUTH JUArPaMMBbI U TpaQUKH;

- pematb KOMOMHATOPHBIE 331a4H ITYTEM CUCTEMAaTHYECKOT0 repedopa BO3MOKHBIX BAPHAHTOB U
C MCMOJIb30BaHUEM NIPABUJIA YMHOKEHUS,

- BBIYMCIIATh CPEAHNUE 3HAUEHNUS PE3Y/IbTATOB U3MEPEHUI,

- HaXOJIUTh YacTOTY COOBITHUS, UCIIOJIb3Ys COOCTBEHHbIE HAOIIOIEHUS U TOTOBBIE CTATUCTUYECKHE
JTAaHHBIE; HAXOAUTh BEPOSITHOCTH CITyYalHBIX COOBITHI B MPOCTEHIIINX CITydasiX.

9 kaace

JIUYHOCMHbLE.
1) chopMHUPOBAHHOCTb OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTh M CIOCOOHOCTH
o0yJarommxcs K CaMOpa3BUTHIO M CaMOOOPa30BaHMIO HA OCHOBE MOTHBALIMU K OOYUYEHHUIO U MTO3HAHUIO,
BbIOOpY AanbHelero oopa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Npodeccuil u nmpodeccuoHanbHbIX
NPEINOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO UHIMBUAYATbHOW 00pa30BaTEIbHON TPACKTOPHH C YYETOM
YCTONYMBBIX [I03HABATEIBHBIX HHTEPECOB,;

2) cOpMHpPOBAHHOCTH  KOMIIOHEHTOB  IIEJIOCTHOIO  MHPOBO33PEHHH, COOTBETCTBYIOLIETrO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTUKH;

3) chopMUPOBAHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHHM U COTPYIHHUYECTBE CO
CBEpCTHHKAMHM, CTApUIMMH U MIIAIIMMHU, B 00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEN0BATENIBbCKOM, TBOPYECKOU U APYTUX BUJAX NEATEIBHOCTH;

4) yMeHHE SICHO, TOUHO, I'PaMOTHO M3JaraTb CBOM MBICIM B YCTHOW M IMCbMEHHON pe4yH, IOHUMATh
CMBICI IIOCTAaBJIEHHOW 3ajayd, BBICTPaUBaThb AapryMEHTAllUI0, IIPUBOJUTH IPUMEPBl U
KOHTPIPUMEPHI;

5) mpencTaBlieHHE O MaTeMaTHYECKOW Hayke Kak c(epe UeloBEYeCKOW AeATeNbHOCTH, 00 3Tamax eé
pa3BUTHSL, O €€ 3HAUMMOCTHU JJIs1 Pa3BUTUS LIUBWIN3ALINH;

6) KPUTHMYHOCTb MBIIUICHUS, YMEHUE paclo3HaBaTb JIOTUUECKH HEKOPPEKTHbIE BBICKA3bIBaHMS,
OTJIMYATh THIIOTE3Y OT (aKTa;



7) KpeaTMBHOCTb MBIIJICHUS, MHUIIUATHBA, HAXOJYUBOCTb, aKTUBHOCTH IIPU PELICHUN JIr€OpanvdecKux
3ajady;

8) yMeHHe KOHTPOJHPOBATH MPOLIECC M PE3YyNIbTaT Yy4eOHOM MaTeMaTHUECKON JeITeIbHOCTH;

9) crmocoOHOCTh K HSMOLMOHAILHOMY BOCIPHUATHIO MaTeMaTHUECKHUX OOBEKTOB, 3a/ad, pEIICHUH,
pacCyKICHUHN.

Memanpeomemuble:

1) ymeHue CcaMOCTOSTENBHO IIAHUPOBATh AJIBTEPHATUBHBIE IIyTU JOCTHIKECHMS LEJIeHd, OCO3HAHHO
BbIOMpaTh Hanbosee 3 HEeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHbIX U T03HABATEIbHBIX 33/1ay;

2) yMEHHE OCYLIECTBIISITh KOHTPOJIb 110 PE3yNbTaTy U IO CHOco0y AEUCTBUS Ha YPOBHE MTPOU3BOJILHOTO
BHUMAaHHS U BHOCUTH HEOOXOAMMbIE KOPPEKTHUBHI;

3) yMeHHe a/IeKBaTHO OLIEHUBATh MPAaBUIBHOCTh WM OMIMOOYHOCTH BBIMOJIHEHUS y4eOHOM 3amauu, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHbIE BO3MOXHOCTH €€ pEeIICHuS,

4) OCO3HAHHOE BIIAJICHUEC JIOTUYECKUMU JCUCTBUSAMH ONPEICICHUS TMOHATHH, 0000IIeHus,
YCTaHOBJICHHUSI aHAJIOTUH, KiacCU(UKAIMM Ha OCHOBE CAaMOCTOSATEIBHOTO BbIOOpAa OCHOBAaHUI H
KPUTEpUEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3EH;

5) yMeHHE YCTaHAaBIMBATh IIPUYMHHO-CICACTBCHHBIE CBS3H; CTPOUTH JIOTMYECKOE paCCykKICHUE,
yMo3akitoueHue (MHIYKTHBHOE, ICYKTHBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) yMeHHe cOo3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJCIH U
CXEMBI JIJIsl pelIeHus] yueOHbIX U MI03HABATENIbHBIX 3a/1a4;

7) yMEHHE OpraHHW30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JESTEIbHOCTh C YUUTENEM U
CBEPCTHUKAMHM: ONPEIEIATH LM, pacipeiesieHue QyHKIUI 1 poJiell y4acTHUKOB, B3aUMOJACHCTBHE
u olmmue crnocoObl paboThl; yMEHHE paboTaTh B IpyIIe. HaXOJUTh O0lee pelleHue U pa3penarb
KOH(JIMKTBI Ha OCHOBE COIJIACOBaHMs TMO3UIMHA W ydéra HMHTEPEcOB; CIyllaTh MapTHEPA;
(bopMynHUpoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) chopMupoBaHHOCTH y4eOHOM 1 0OIIETIONb30BATENBECKOM KOMIIETEHTHOCTH B 00J1aCTH UCTIOIb30BaHUS
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruil (MK T-kommeTeHTHOCTH);

9) nmepBoHaYaNbHBIC IPEACTABICHHS 00 HICIX U O METOJaX MaTeMAaTUKU KaK 00 YHUBEPCALHOM SI3bIKE

HayKU U TEXHUKH, O CPEICTBE MOJEIMPOBAHMS SIBJICHUHN U IIPOLECCOB,;

10) yMeHue BHUAETh MATEMAaTHYECKYIO 3a7adyy B KOHTEKCTE MpPOOJEeMHOM CHTyallud B JPYTUX
JUCLUIUIMHAX, B OKPYXKAIOLIECH KNU3HH;

11) yMeHue HaXOOUThb B PA3IUYHbIX HCTOYHMKAX HHPOPMALMIO, HEOOXOAUMYIO [UI peIICHUsS
MaTeMaTHYeCKUX MpoOieM, M MpPeICTaBIsATh €€ B MOHATHON (opMme;, NpUHUMATh peIIeHHE B
YCIIOBHSIX HETIOJIHOW U M30BITOUHOM, TOYHOM U BEPOATHOCTHOM HH(DOpMAINH;

12) ymeHue MOHMMATh M UCIIOJIb30BATh MaTEMaTHYECKUE CPEJICTBA HATNISAHOCTH (PHCYHKH, YEPTEKH,
CXEMBI U JIp.) U WILTFOCTPAIIMH, HHTEPIPETALUH, apIyMEHTALUH;

13) yMeHHe BbIABUraTh THUIOTE3bl NPU pEIICHUH y4eOHBIX 3aJad M MOHHMMAaTh HEOOXOJUMOCTh HX
IIPOBEPKU,;

14) ymeHue MpUMEHSTh WHAYKTUBHBIE U JEIyKTUBHBIE CIIOCOOBI PACCY)KIEHHH, BUIETh pa3IMYHbIC
CTpaTeruy pelieHus 3a1a4;

15) nmoHuMaHUe CYIIHOCTU aJrOPUTMHUYECKUX MPENNNCAHUM U YMEHHE JEMCTBOBATH B COOTBETCTBUU C
IIPEJJI0KEHHBIM aITOPUTMOM,;

16) yMeHHe caMOCTOSITEIbHO CTaBUTh LIEJIH, BBIOUPATh U CO3/1aBaTh aJIrOPUTMBI Ul PEIICHHs y4eOHBIX
MaTeMaTHYeCKuX mpooiem;

17) yMeHMe IUIaHMPOBAaThb M OCYIIECTBIATH JEATEIbHOCTh, HAIIPAaBICHHYI0 Ha peELICHHE 3ajad
HCCIIEI0BATEIIBCKOIO XapaKrepa.
npeomemmoie:

1) ymeHue paboTaTh C MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBaHHE, HM3BICUCHHE HE0OXOANMOMN
UH(OPMAIINN), TOYHO M TPAMOTHO BBIpa)KaTh CBOM MBICITH B YCTHOW M MMCHbMEHHOM peyuu, IPHUMEHSISI
MaTEMaTUYECKYK0 TEPMHHOJIOTHUIO M CHUMBOJIMKY, MCIIOJB30BaTh Pa3jIN4YHBIE S3bIKM MAaTEMaTUKU
(CIIOBECHBIH,  CHMBOJHMYECKHH, rpadHUyecKuii), O0OOCHOBBIBATh  CYXACHHS, MPOBOJHUTH
KJIacCU(UKAIHIO, I0Ka3bIBATh MATEMAaTHUECKHE YTBEPKICHUS,

2) BiajeHue 0a30BbIM MOHATUHHBIM amNMapaToM. HUMETh MPEJCTaBIEHHME O 4YHCIe, BiIaJeHUE
CHUMBOJIBHBIM  I3BIKOM ~aireOpbl, 3HAHUE JJIEMEHTApHBIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH,
(dbopMHUpOBaHUE TPEJICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJTbHOM MHpE U O



pa3IMYHBIX CrIoco0ax WX U3y4yeHHs, 00 OCOOEHHOCTAX BBIBOJAOB M IPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBINOJIHATH anredpandeckue npeodpa3oBaHUs PALMOHAIBHBIX BBIPAXKCHHUN, TPUMEHATh X
UL pelieHust y4eOHBIX MaTeMaTHYeCKHX 3a/ad M 33/a4, BO3HHKAIOIIMX B CMEKHBIX y4eOHBIX
IpeaMerax;

4) yMeHHE TOJIb30BaThCd MaTEeMaTHUYeCKUMU (popMylTaMH M CaMOCTOSITEIbHO COCTAaBIATH (HOPMYIIbI
3aBUCUMOCTEH MeX/1y BeIMYMHAMH HAa OCHOBE 0OOOIEHHS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA,;

5) yMeHMe peuiaTh JIMHEHHBbIE YpPaBHEHMsI U HEPAaBEHCTBA, a TAKXKE INPUBOAUMBIE K HUM YPaBHEHMS,
HEPaBEHCTBA, CUCTEMbI, IPUMEHATH IpauuecKue MPeCTaBICHUS Ul PEICHUs] U HCCIEeI0BaHUs
YPaBHEHUH, HEPABEHCTB, CHCTEM; IMPUMEHATh IOJIyYEHHBIE YMEHHUS Ul pEUICHUs 3ajad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, IPAKTHKHY,;

6) oBiageHHE CUCTEMOHN (PYHKIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM S3BIKOM M CHUMBOJIHMKOH,
yMEHHUE CTPOUTh Ipaduku (HYHKUIMH, OMMCHIBATH UX CBOMCTBA, MCHOJB30BAaTh (PYHKIIMOHAJIBHO-
rpaduuecKue MpeACTaBICHUS JIi ONMMCAHHMS M aHAIW3a MaTEeMAaTUYEeCKUX 3ajad U pealibHBbIX
3aBUCHUMOCTEH;

7) OBIaJEHHE OCHOBHBIMU CIIOCOOAMM MPEJCTABIICHHS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX;

8) yMeHHEe NPUMEHATh U3YUEHHbIE TIOHATHS], PE3YJIbTATHl U METOABI IIPU PELLIEHUH 3a1a4 U3 Pa3IMUHBIX
pa3fenoB Kypca, B TOM 4YHUCIIE 3aJa4, HE CBOAALIUXCA K HEIOCPEICTBEHHOMY IPUMEHEHUIO
U3BECTHBIX AJITOPUTMOB.

Hcnonvzo6ams TIpH pEeLLICHUH MAaTEMaTHUECKUX 33/1a4, UX 000OCHOBAaHUHU M IIPOBEPKE HailIEHHOTO
pellIeHns 3HaHuE:!

KBaJIpATHYHOUN (YHKIIMU U €€ CBOWCTBAX;
YPaBHEHUSX U HEPABEHCTBAX C OJIHOM NMEPEMEHHOM;
YPaBHEHUSAX U HEPABEHCTBAX C ABYMs [IEPEMEHHBIMY,
apu(METUYECKUX U TEOMETPUUECKUX MTPOIPECCHSX;
3JIEMEHTaX KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEH.

-HaXOJIUTh KOPHU KBAJIPaTHOT'O TPEXUJIEHA U PacKJIabIBaTh €T0 HA MHOKUTEIH;

-CTpOUTH rpaduK KBaJApaTHYHON (PYHKIMH, HAXOJUTH MO TpaduKy MPOMEXKYTKH BO3PACTAHUS U
yObIBaHUs (PYHKLINH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, HAMOOJIbIIIEE M HAMMEHbIIIee 3HAUCHUS,

-IPOBOIUTH HCCIICZIOBAHUS, CBSI3aHHbIE C M3YYEHHEM CBOWCTB (YHKUMN, B TOM 4YHUCIE C
MCIOJb30BAHMEM KOMIIBIOTEpA; Ha OCHOBE TI'paMKOB M3YyYEHHBIX (YHKIMH CTOMTH OOJiee CIOXKHBIE
rpaduku (KyCOYHO-3aJaHHbIC, C "BBIKOJIOTHIMHU' TOYKAMH U T. I1.);

-MCIIOJIb30BaTh (DYHKLIMOHANbHBIE TPEJACTABICHUS W CBOHCTBA (YHKUMHA [ peIIeHHS
MaTEMaTHUYECKUX 3a7a4 U3 Pa3IMUHbIX pa3/IeoB Kypca.

-pemiaTb YpaBHEHMsI TPEThEH W YETBEPTOM CTENEHM C OJHUM HEU3BECTHBIM C IIOMOLIBIO
pa3oKEeHUsl Ha MHOXKUTEIH, BBEJCHUSI BCIIOMOTaTEIbHOM HEU3BECTHOM;

-pemiate IpoOHbIe palMOHANbHBIC YPAaBHEHUS, IPUMEHsIST (GOPMYIBI COKPALICHHOTO YMHOKEHUS
U Pa3JIoKEHMsI KBaAPATHOTO TPEXWIEHA HA MHOXKUTENH,

-pelaTh HepaBEHCTBA BTOPOM CTEIIEHU C OJHOU IIEPEMEHHO;

-IPUMEHATH TpapuuecKoe MpeICTaBICHUE I PELICHHS HEPABEHCTB BTOPOW CTETIEHU C OJIHOU
MIEPEMEHHOM;

-IIPUMEHATh METOJI MHTEPBAJIOB NIpPU pEIICHUH HEPAaBEHCTB C OJHOM NEPEMEHHOH, APOOHBIX
paloHaIbHBIX HEPABEHCTB.

- HCIIOJIb30BAaTh IIMPOKUN CIEKTP CIELHAJIBHBIX IPUEMOB DEIIECHUS YPAaBHEHUH U CHCTEM
YpaBHEHUH; YBEPEHHO NPUMEHATH amlmapaT ypaBHEHMH W HEPaBEHCTB IS PEIICHUs Pa3HOOOpPa3HBIX
3aJa4 U3 MaTEMAaTUKH, CMEXHBIX IIPEIMETOB, PEaIbHON IPAKTUKU

-IPUMEHATH Tpaduyeckre MpeICTaBICHUs U1 UCCIeI0OBaHHUs HEPAaBEHCTB, CUCTEM HEPaBEHCTB,
coaepxKamux OyKBeHHbIE KO3(D(HUIIUECHTHI.

-IPUMEHATH anrapaT HEpaBeHCTBA IS PELICHUs Pa3HOOOpa3HbIX MAaTEeMaTHYECKUX 3a/1ay, 3a/1a4
U3 CMEKHBIX MIPEIMETOB U IPAKTHKU.

-pemath rpauyecku CUCTEMbI YpPaBHEHHIA;

-peuaTh CUCTEMBI, COJIEpKALIUE OAHO YpaBHEHHUE MIEPBOM, a IPYroe€ — BTOPOIl CTENIEHU, CUCTEMBI
JBYX ypaBHEHUI BTOPOU CTENEHU C JBYMs [IEPEMEHHBIMU;

-pemaTh TEKCTOBBIE 3a/1a4l METOJOM COCTaBJIEHHS CUCTEM YpaBHEHUIA,



- u300pakaTh MHOXKECTBO pEIIEHUH CHCTEMBl HEPaBEHCTB C JBYMS II€PEMEHHBIMH Ha
KOOPJAMHATHOM IIOCKOCTH.

-MCIIONIb30BATh IIUPOKUN CIHEKTP CIEHUATbHBIX IPUEMOB pEIICHUS ypaBHEHHMH U CHCTEM
YpaBHEHUH; YBEPEHHO NMPUMEHATH amlmapaT ypaBHEHMH W HEPaBEHCTB IS PEIICHUS Pa3HOOOpPa3HBIX
3a71a4 U3 MaTeMaTHKH, CMEXHBIX ITPEIMETOB, PEATbHOM MPAKTHUKH;

-IPUMEHATH rpaduyecKkre MpeACTaBICHUs U1 UCCIeI0OBaHHUs HEPAaBEHCTB, CUCTEM HEPaBEHCTB,
coaepxamux OykBeHHbIEe KO3 PULIHEHTHI,

-IPUMEHATH anrapaT HEpaBeHCTBA JJIS PELICHUs Pa3HOOOpa3HbIX MAaTEeMaTHUECKUX 3a/1ay, 3a/1a4
U3 CMEXXHBIX MPEJAMETOB U MPAKTUKU.

-MCIIONIb30BAaTh UHACKCHBIE 0003HAUCHHUS,

-peraTh YIpaXHEHUs U 3a]1a4d, B TOM YHCJIE IPAKTUYECKOTO COEP KaHUs C HEMOCPEICTBEHHBIM
NPUMEHEHHEM U3y4aeMbIX (OPMYIT U CBOMCTB apu(METUYECKON U T€OMETPUIECKOM MPOrPECCHH.

-pemate KOMOMHUPOBAHHBIE 3a7a4ll C MPUMEHEHHEM (OpPMYI N-TO YJI€Ha U CYMMBI N MEPBBIX
YJICHOB apu(METHUECKON U reOMEeTPUUECKOM MPOrpeccuid, MpUMEHsIsl IPU ATOM ammnapaT YpaBHEHUN U
HEPaBEHCTB,;

-MIOHUMATh ApU(PMETHUYECKYI0 M TEOMETPUYECKYIO0 MPOTPECCHU KaK (YHKIMH HATypaJIbHOTO
apryMeHTa; CBS3bIBaTh apHU(PMETHUECKYIO MPOTPECCHIO C JMHEHHBIM POCTOM, T'€OMETPHUYECKYIO - C
HKCTIOHEHIHAIBHBIM POCTOM.

-penrath KOMOMHATOPHBIE 337]a4l Ha HAXOXKICHHUE YUClia 00BEKTOB MIIM KOMOMHAIINN;

-KOMOMHATOPHOE TMpPaBHJIO YMHOXCEHHs, (OpPMynabl 4YHCIa MEPEeCTaHOBOK, pPa3MELICHUH,
COYETaHUH,

-HaXOJUTh OTHOCUTEJIbHYIO YaCTOTY M BEPOSATHOCTh CIyYallHOTO COOBITHS;

-pelaTh YIpaXHEHUs U 3aJ1a4, B TOM YHCIIE IPAKTUYECKOTO COEP KAHUS C HEMTOCPEICTBEHHBIM
PUMEHEHHEM U3y4aeMbIX (OPMYIL.

-IIPUOOPECTH TEPBOHAYAIBHBIA ONBIT OpraHU3alMU cOOpa JAaHHBIX NPU MPOBEICHUU OIpoOca
0O0IIeCTBEHHOTO MHEHHUS, OCYIIECTBISATh X aHAIIU3, IPEACTABIATh PE3yAbTAThl ONPOCA B BH/IE TAOJIUIIHI,
JMarpaMMel;

-HayYUTHCS IPUBOJUTD COJIEPKATEINbHbIE TPUMEPBI HCIIOJIb30BAHUS JIs OTIMCAHUS JJAaHHBIX;

-IPHOOPECTH OMBIT TPOBEACHUS CIYYalHBIX HKCIEPUMEHTOB, B TOM YHCIE C IOMOIIBIO
KOMIBIOTEPHOT'O MOJICTUPOBAHMS, HHTEPIPETALUN X PE3yJIbTaTOB;

-HayYUTbCS HEKOTOPBIM CIIEIHATIbHBIM MPUEMaM pelIeHns KOMOMHATOPHBIX 3a/1ad.

-IIPUMEHSTh M3y4YCHHBIC TOHATHUS, PE3YJAbTaThl U METOMABI NP PELICHUH 3a/1a4 U3 Pa3IMYHBIX
paszienoB Kypca, B TOM YMCIIE 337124, HE CBOASAIIMXCS K HEMOCPEICTBEHHOMY NMPHUMEHEHHUIO U3BECTHBIX
aJITOPUTMOB, 33]a4 NOBBIIIEHHON TPYAHOCTH;

-HMCII0JIb30BaTh pa3HbIe MPUEMBI IPOBEPKHU MPABUIIBHOCTH OTBETA;

-00HapyXHBaTh U YCTPAHATh OMIMOKH JIOTMYEeCKOro (B Xoje pemieHus) u apudmerndeckoro (B
BBIYKCJICHUH) XapaKTepa;

-paboTaTh C MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpHpOBaHHE, HW3BJICYCHUE HEOOXOAUMOMN
UH(OpPMAIMK), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW M NMHUCHbMEHHON pE4H, MPUMEHSS
MaTeMaTHYeCKyI0 TEPMHHOJOTHIO U CHUMBOJIHKY, HCIOJb30BAaTh pAa3IMYHBIE SI3bIKH MaTEeMaTHKU
(CITOBECHBIH, CHMBOJIMYECKUH, rpaduecKuii), 000CHOBBIBATH CYXIICHHS, IPOBOANUTH KIACCUPHKALIHUIO,
JI0Ka3bIBaTh MaTEMaTUYECKHUE YTBEPKICHNUS;

-TI0JIb30BaThCSl MAaTEeMAaTHYECKUMHU (QOpMyJaMH M CaMOCTOSITENBHO COCTABJIATH (POPMYIIBI
3aBHCUMOCTEH MeX/1y BeIMYMHAMH HAa OCHOBE OOOOIIECHHS YaCTHBIX CIIy4aeB U HKCIIEPHUMEHTA.

JIJ1s1 OlleHKH IOCTHIKEHHI yJalmuxcsl IPUMeHseTCsl MATHOANIbLHAS CHCTEMA OLleHHBAHUSL.

Copnepxanre U 00beM MaTepHalia, MOAJSKAIIEro MPOBEPKe, ompeaenseTcs: nmporpamMmoit. [Ipu
MIPOBEPKE YCBOCHHUSI MaTepuaia BBISBISETCS IMOJIHOTA, MPOYHOCTh YCBOCHUS YYAIIUMUCS TCOPHH U
YMEHHsSI ~ NPUMEHSATh €€ Ha  TPaKTUKE B  3HAKOMBIX W HE3HAKOMBIX  CHUTYaIlHUsX.
OcHoBHBIMU (pOpMaMU TIPOBEPKU 3HAHUHM M YMEHUN yJalTUXCS MO0 MaTEeMATUKE SBJISIOTCS MUCbMEHHBIC
paboThI U YCTHBINA OTBET.

[Tpu o11eHKE MTUCHMEHHBIX M YCTHBIX OTBETOB YYUTEIb B IEPBYIO OYEPE/lb YIUTHIBACT TOKA3aHHBIC
yUYaluMucs 3HaHus U yMmeHus. OTleHKa 3aBUCUT OT HAIMYHUS U XapaKTepa MOTPEITHOCTEH, TOMYIIeHHBIX
YUYAITMUCS.



Cpeau morpenrHocTeil BIACISIOTCSA OIMMOKH U HeIo4eThl. [IorpemHOCTh CUUTASTCS OIIMOKOM,
€CJIM OHA CBUJETEIBCTBYET O TOM, 4YTO YYEHHUK HE OBJIAJIE] OCHOBHBIMU 3HAHUAMH, YMEHUSIMHU,
YKa3aHHBIMH B IIpOrpamme.

K Henmoueram OTHOCATCS MOTrPEUIHOCTH, CBUACTENbCTBYIOIIUE O HEAOCTATOYHO IOJHOM WIIU
HEJIOCTaTOYHO TPOYHOM YCBOSCHWU OCHOBHBIX 3HAHMA W YMEHHH WiH 00 OTCYTCTBUM 3HAHUWH, HE
CUMTAIOIIMXCS B IPOrpaMMe OCHOBHbIMU. HepoueramMu TakKe CYMTAKOTCS: MOTPEIIHOCTH, KOTOPBIE HE
MPUBEIM K HUCKAKEHUIO CMBICIA TOJTYYCHHOTO YYCHHKOM 3a/IaHds WM CIIOCO0a €ro BBIMOJIHEHUS;
HEAaKKypaTHast 3aluCh; HEOpexKHOe BBITIOJIHEHUE yepTexa.
I'panuna mMexay omuOKaMu W HEJOYETaMH SIBJSIETCS B HEKOTOPOW CTeleHW yciaoBHOW. [Ipu omuHux
00CTOSITENTLCTBAX JOMYIIEHHAS YYallUMUCS TOTPEITHOCTh MOXET PacCMAaTPUBATHCS YYHUTEIEM Kak
omuoOKa, B IPYroe BpeMs U MPHU APYTHX 00CTOATENHCTBAX KaK HEAOYET.

OTBeT Ha TEOPETHUYECKUU BOMPOC CUYHUTACTCS OE3yMPEYHBIM, €CIIU IO CBOEMY COJEPKAHUIO
MOJIHOCTBIO  COOTBETCTBYET Bompocy. CoIepKUT Bce HEOOXOAMMbIe TeopeTudeckrue (akTel u
000OCHOBAaHHBIE BBIBOJBI, & €r0 H3JI0KCHHE W IMHUCHMEHHAs 3aliCh MAaTeMAaTUYeCKH TPaMOTHBI U
OTJIMYAIOTCS TIOCIIEA0BATENBHOCTHIO U AKKYPATHOCTBIO.

Hopmbl oieHKH:

1. Ouenka nucomennvlx KOHMPOILHBIX padom odyuaOWUxXca no anzeope.

OTBET OLIEHUBAETCSI OTMETKOH «5», €Cu.

1) paGoTa BBINOJHEHA TTOJHOCTHIO;

2) B JJOTUYECKUX PACCYKIACHUSIX 1 000CHOBAHUH PEIICHHS HET MPOOEIOB U OIINOOK;

3) B PELICHUH HET MaTeMaTUYECKHX OUIMOOK (BO3MOXKHA OJJHA HETOYHOCTb, OTIMCKA, KOTOpas HEe
SIBJISICTCS CJICICTBUEM HE3HAHUS WM HETIOHUMAHUs y4eOHOTO MaTepuana).

OtMeTKa «4» CTaBUTCH, €CIU.

1) pabora BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PEIICHHsS HEIOCTaTOYHBI (eciu
yMeHHEe 000CHOBBIBATh PACCYKJCHUS HE SBISIOCH CIICHUAILHBIM OOBEKTOM MIPOBEPKH);

2)I0TYIICHBI OJTHA OIIMOKA MIIK €CTh JIBa — TPH HEJOYETa B BHIKIIAJKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciau 3TH BUBI padOT HE SIBISUIUCH CHIEHUAIBHBIM 00 BEKTOM ITPOBEPKH).

OrMeTKa «3» CTaBUTCH, €CIU.

1) nomymeHo Gosee oHON OMMOKK WK OoJiee ABYX — TPEX HEJOYETOB B BBIKIIA/IKAX, YEPTEKAX

wiu rpadukax, Ho o0yJaronuiicst 061asaeT 00s13aTeIbHBIME YMEHUSIMHU T10 IPOBEPSEMOI TEME.

OrMeTKa «2» CTaBUTCH, €CIU.

1) nomymieHbl CyIIECTBEHHbIE OINMOKM, TIIOKa3aBIIME, YTO oOOywaromuiics He oOnagaer
00s13aTeNbHBIMU YMEHUSAMU IO JAHHOM TeMe B TIOJIHOM Mepe.

2.0ueHKa yCmHbIX OMeEemoes 00yuaruuxca no anzeope

OTBeT OlIeHUBAETCA OTMETKOM «5», €Cli yUEeHUK:

- TIOJIHO DPACKpBUI COJiepKaHue MaTepuasa B oObeme, MPEeIyCMOTPEHHOM MpOTrpaMMOM U
y4eOHHUKOM,;

- U3JI0KHJI MaTepral IPaMOTHBIM SI3IKOM, TOYHO HCIIOJIB3YsI MAaTEMAaTHUYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, B ONpEICICHHON JIOTMYECKON MOoCiIe0BaTeIbHOCTH, MPAaBUIBHO BBITIOJHUI PUCYHKH,
4epTexH, rpaduku, COMYTCTBYIOIINE OTBETY;

- TIOKa3aJl YMEHHE WJUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH MPUMEpaMH, IPUMEHSThH €€ B HOBOM
CUTYallUU TIPU BBITOJHEHUH MPAKTUYECKOTO 3a/1aHHS;

- [pOAEMOHCTPHPOBAJ 3HAHWE TEOPHUM pPaHEe H3YUYEHHBIX COINYTCTBYIOLIUX  TEM,
c(OPMHPOBAHHOCTh M YCTOMUMBOCTD UCIOJIB3YEMbIX IIPU OTBETE YMEHUN M HABHIKOB,;

- OTBEYaJl CAMOCTOATENIbHO, 6€3 HaBOASAIIMX BOIIPOCOB YUUTEIS,

- BO3MOXHBI OJlHA — JIB€ HETOYHOCTU NIPU OCBEILEHHE BTOPOCTENEHHBIX BONPOCOB MM B
BBIKJIaJIKaX, KOTOPbIE YUYEHUK JIETKO UCIPaBHII TIOCIIE 3aMEYaHUs YUUTEIIS.

OTBeT OLIEHUBAETCS OTMETKON «4», ecli yJOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY
«5», HO TIPY 3TOM UMEET OJIMH U3 HEJJOCTATKOB!

- B U3JI0KCHUU JIOMYIIEHbI HeOObINe MpoOesbl, He NCKa3MBIlIee MaTeMaTHYECKOe COIepKaHue
OTBETA;

- JIONyIIEeHbl OJWUH — JBa HEJOYeTa IPH OCBEIICHUU OCHOBHOI'O COJEp)KaHUs OTBETa,
UCIIPaBJICHHBIE NIOCTIE 3aMEUYaHUs YUUTEIIS;



- JIOTIyLIEHB! OMIMOKa MM Oosiee ABYX HEIOYETOB MPH OCBELIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIAJIKAX, JIETKO MCIIPaBJICHHBIE MTOCIIE 3aMEYaHUsT YUUTEIIS,

OTtMmeTka «3» CTaBUTCS B CICAYIOIIUX CIIydasx:

- HETOJIHO PACKPBITO COJICpiKaHue MaTepraia (CoaepaHue U3JI0kKeHO (pparMeHTapHo, HE BCer/ia
MOCJIEJIOBATEIbHO), HO IOKAa3aHO oOliee MOHMMaHWE BONPOCAa W HPOJECMOHCTPUPOBAHBI YMEHHUS,
JIOCTaTOYHbIC JUIsl YCBOGHHS IpOrpaMMHOro Marepuana (ompenenceHel «TpeOoBaHusSIMH K
MaTeMaTU4eCcKOi MOATOTOBKE YYAIIMXCs» B HACTOSLICH porpaMmme 1o anredpe);

- HUMENUCh 3aTPyJHEHHUS WU JOMNYIIEHbl OIIMOKM B OINpPENENIeHUH MaTeMaTHYeCKOM
TEPMUHOJIOTUH, YEPTEKaX, BBIKIAJIKAX, MCIPABICHHBIC IIOCIE HECKOJBKUX HABOISIIUX BOIPOCOB
YUUTENs;

- YYCHUK HE CIpaBWICA C INPUMEHEHHEM TEOPUU B HOBOW CHUTYyallMM TPU BBINOJIHEHUH
MPAKTUYECKOT O 331aHNUs1, HO BBITIOJIHUI 3a[aHus 0043aTE€IHHOI0 YPOBHS CJIOKHOCTH 10 TaHHOU TeMe;

- [pU JOCTaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepuayia BBIABICHA HEIOCTATOYHAA
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOLIUX CIIydasx:

- HE PaCKPBITO OCHOBHOE CO/IepyKaHUe yueOHOTO MaTepuana,;

- 00Hapy»XeHO HEe3HAHUE YICHUKOM OOJIbIIeH MM HanboJjiee BaKHOM 4acTH y4eOHOro MaTepuana;

- JIONYIIEHbl OIIMOKM B ONPEACICHUM TMOHATHHA, NPU HCHOIb30BAHUM MATEeMaTUYECKOM
TEPMUHOJIOTHH, YEPTEeKaxX, BBIKIAJIKAX, MCIPABICHHBIC IOCIE HECKOJbKHUX HABOISIIUX BOIMPOCOB
YUUTEJIS.

Hrorosas oLieHKa 3HaHWM, yMEHUN U HAaBBIKOB

1. 3a yuyeOHyI0 4eTBepTb M 3a TOJ 3HAHUSA, YMEHHS M HaBBIKM yJalluXCs MO MaTeMaTHKe
OLIEHUBAIOTCS OJTHUM OAIIJIOM.

2. OcHOBaHHMEM JJIs1 BHICTABJICHHUsS] UTOTOBOM OIIEHKU 3HAHUI CIy)KaT pe3yJabTaTbl HAOMIOACHUMN
YUUTENS 3a MOBCEIHEBHON pabOTON y4E€HHKOB, YCTHOTO ONpPOCA, TEKYIIUX M MTOTOBBIX KOHTPOJBHBIX
pabot. OHaKO MOCIEAHUM NPUAAETCS HauboJIbllee 3HaYeHUE.

3. Ilpu BBICTaBJIIEHMM WTOTOBOH OLIEHKM YYMUTBHIBAECTCS KaK YPOBEHb TEOPETHUECKUX 3HAHWUN
YUYEHHKa, TaK U OBJAJCHUE UM ITPAKTUYECKMMHU YMEHUSIMH U HaBbIKaMu. OIHAKO YUEHUKY HE MOXKET ObITh
BBICTABJICHA IIOJIOKUTENIbHAsI UTOTOBasl OLIEHKAa [0 MaTeMaTHKe, €CIM BCe WM OOJBIIMHCTBO €ro
TEKYLIMX OOYy4alolMX M KOHTPOJBHBIX pabOT, a TaKKe MTOroBasi KOHTPOJIbHAs padoTa OLEHEHBI Kak
HEYJOBJIETBOPUTENbHBIE, XOTS €r0 YCTHbBIE OTBETHI OLIEHUBAIIUCH MOJIOKHUTEIBHO.

PexomeHnaanum no oCHAICHUIO Y4eOHOr0 mpouecca
J1sl OLeHKHM NOCTHKeHHH 00y4aromerocsi MCHOJIB3YIOTCH CJeAYIOIIUe 6uobl u (Qopmol
KOHmMpOnA.
Cucrema KOHTPOJIBHBIX pabor
KonrponsHas padora
IIpoBepouHas
Tect
3auer
JIukTaHT
B3auMOKOHTpOJIb
CaMOKOHTpOJIb
Pexomenayemblie ¢(opMbl OpraHu3anum y4eOHOro mnpounecca: YpOKH [esiTeIbHOCTHOH
HANIPABJICHHOCTH
YPOKHU «OTKPBITHS» HOBOT'O 3HAHUS,
YPOKH pedIeKcHH;
YPOKH 00LIEMETO0/10JIOTHYECKOI HallPaBIeHHOCTH;
YPOKH pa3BUBAOILETO KOHTPOJIA.

Herpaguunonnsie ¢popMbl ypokoB
YPpOoK — KOMMYHUKALIUHY;
YPOK — NpaKkTUKyM,;
Ypok — urpa;
Ypok — uccie1oBaHue;



YPpoK — KOHCyNbTalUS;
VYpok — 3auer;
YPOK — TBOpPYECTBO;
WNHTerpupoBaHHblid ypOK U Jp.
JocTm:kenne mneseil mporpaMMbl  00y4deHHsi OydeT CHOCOOCTBOBATH HMCIOJIb30BaHHUE
COBpeMEHHBIX 00pa3oBaTeIbHbIX TEXHOJIOTHI:
AKTUBHBIC U HHTEPAKTUBHBIE METOBI 00YUEHUS,
TexHosi0THsI pa3BUTHSL KPUTUUECKOTO MBILUIEHHS YEPE3 YTEHUE U TUCHMO;
Merto npoeKTOB;
Texunonorust ypoBHeBo# nuddepennuanuy;
WHupopmMaimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH;
Urposble TeXHOJIOTHH;
HccnenoBaTenbckasi TEXHOIOT U O0yUYeHUS;
310poBbecOeperaronre TeXHOJIOTUH U .



3. TemaTH4eckoe INIAHUPOBAHHUC
Auredpa 7 knace

VYuebHo-meronuueckoe nocobue «Pabouas mporpamma mo reomerpum» k yueOHuky HO. H.
MakapsryeBa paccuutana Ha 34 yueOHble Heenu, a yueOHbll ian MKOVY «Komcomonbckas OOI» -
Ha 35 y4eOHBIX Henenb. JlomoaHHUTENbHbIE TpU yaca JnobOaBmia B pasfen «IloBTOpeHHE»C LEeNbio
MIOBTOPEHUS CIEAYIOIUX TeM, U3y4eHHBIX B 6 Kinacce: «JlelicTBus ¢ uncnamu», «Pemenue ypaBHeHU I,
«Perienne TeKCTOBBIX 33/1a4». JlaHHBIE TEMBI 0 CBOEH TPYJHOCTH HEJOCTATOYHO MPOYHO YCBAHUBAIOTCS
oOyJaronmmMucs, 4eM TpeOyroT 0co00T0 BHUMAHUS.

Ne HaumenoBaHue pasjaeiia KosanuecTBo yacos B ToM umciie Ha
n/n KOHTPOJIbHbIE
padoThI

1 IToBTOpEHNE 3

2 Bripaxenusi, To1€CTBa, YpaBHEHUS 22 2

3 DOyHKIUU 11 1

4 CreneHp ¢ HaTypaJbHBIM [TOKA3aTENEM 11 1

5 MHorouseHsl 17 2

6 DopMyIbl COKPAILIEHHOT0 YMHOKEHUS 19 2

7 Cucrembl TUHENHBIX YPaBHEHUN 16 1

8 HroroBoe moBTOpeHue 6 1
NTOI'O 105 10

Auareopa 8 knace

YueOHO-MeToauueckoe mocodue «PabGouas mporpamma mo anreOpe» k yueOHuky FO. H.
MakaperyeBa paccuutana Ha 34 yueOHble Heenu, a yueOHbli ian MKOVY «Komcomonbckas OOI» -
Ha 35 yueOHbIX Henenb. JlonoaHuTeNbHbIe TPH Yaca Jo0aBuia B paszaen «[loBTropeHue», Tak Kak 3HaHUS
no temam «KBajpaTHble KOpPHHM W KBajpaTHble ypaBHeHUs», «HepaBenctBa», «IIpeobpazoBanue
palMOHANBHBIX BBIPAKECHUNH» HE00X0AUMO 0000LMTh, YIIayOuTh W cUcTeMaTu3upoBaTb. OHH
HE0O0X0AUMBI JJIs1 U3y4deHus: Kypca Anredpsl 9 kiacca.

Ne HaumenoBaHue pasjaesia KosnuecTBo yacos B ToM unciie Ha
n/n KOHTPOJIbHbIE
padoThI
1 PanmonanbHeie 1pobu 23 2
2 KBaznpaTHble KOpHU 19 2
3 KBazparHble ypaBHEHUS 21 2
4 Hepasenctsa 20 2
5} CrerneHb C 11eJIbIM MOKa3aTeaeM. DJIEMEHThI 11 1
CTaTHCTUKH
6 [ToBTOpEHUE 11 1
NTOI'O 105 10

Aaredpa 9 kaacc

Ne HaumenoBanue pasjaesia KoanuecTBo yacos B ToM umnciie Ha
n/n KOHTPOJIbHbIE
padoThI
1 KBanparnunas pyHKIms 22 2
2 YpaBHEHUs U HEPABEHCTBA C OJTHOMN 14 1
MIEPEMEHHOM




3 YpaBHEHUs U HEPABEHCTBA C IBYMs 17
nepeMEHHBIMU

4 ApudmeTrdeckast © reOMeTpUIecKast 15
nporpeccust

) DneMeHThl KOMOWHATOPUKU U TEOPUHU 13
BEPOSITHOCTEN

6 [ToBTOpEHUE 21

NTOTI'O 102




4. Conepxxanue y4eOHOro Kypca

Coaepsxkanue TeM y4eOHOro Kypca anaredpa / kiace

Ne | HazBanue HaszBanme Tembl | Koamuec | KpaTtkoe conep:xxanue
n/ | Paznena TBO
n 4acoB
1 | HoBropenue (3 | Konmponvhsiii 3 [ToBTOpeHue TeM: «JlelcTBus C
q) cpe3 yucnamu»,«Pelienune
ypaBHEHU»,«PelieHne TeKCTOBBIX 3a/1au».
2 I'naBa I. Beipaxenus 5 UucnoBsle BBIpAXKEHUS C I[EPEMEHHBIMU.
Beipaxenus, ITpeobpazoBanue 5} [TpocTeiimme npeoOpa3oBaHUs BbIPAKECHUH.
TOXXECTBA, BBIPAKCHUI VYpaBHeHHEe, KOpEHb ypaBHEHUs. JIMHENHOE
ypaBHenus (22 | (Koumponvnas ypaBHEHHE C OJHOU nepeMeHHOU. Perienne
q) paboma Ne 1) TEKCTOBBIX 3a7lad METOJOM COCTaBJICHUS
VYpaBHeHUs ¢ 7 YpaBHEHUM. Craructuueckue
OJHOM XapaKTEPUCTHUKHU.
MepeMEHHO N OcHoBHasi HeJb — CHUCTEMaTU3UPOBATh U
CTaTuCTHUYECKHIE 5 0000IUTE CBEACHHUSI O MPeoOpa3OBaHUIX
XapaKTCpUCTUKHU aJjir 66paI/I‘-IeCKI/IX BBIpa)KeHI/Iﬁ U pPCUHICHUU
(Konmponvnas YPaBHEHUH C OJHOM NEPEMEHHOM.
pa60ma No 2) [lepBas Tema Kkypca 7/ Kiacca SBISETCS

CBA3YIOIIMM  3BEHOM  MEXIY Kypcom
MaTeMaTHKd 5—O6 KIaccoB MW KypcoM
anreOpsl. B Hel 3aKpEIUISIOTCS
BBIYHCIIUTENIbHbIE HaBBIKHU,
CUCTEMATU3UPYIOTCS " oboobmarores
CBEJIEHUS O peoOpa30BaHUAX BBIPAXKEHUH U
pelLIeHUN ypaBHEHUM.

Haxoxnenune  3HaueHM  YHCIOBBIX U
OYKBEHHBIX BBIPKEHHH Ta€T BO3ZMOXKHOCTH

MOBTOPUTh C OOYdYaIONUMHUCS TPaBHUIIA
JNEUCTBUA C PpALMOHAIBHBIMU  YHMCIIAMM.
YMeHUsT  BBINIOJNHATH  apuUPMETHUECKUE
JNEUCTBUA C PAUMOHAIBHBIMU  YHCIIAMU

SIBJISIFOTCS.  OMOPHBIMU 11 BCEro  Kypca
anreOpel. CrieyeT BBISICHUTH, HACKOIBKO
MIPOYHO OBJIAJEIN MU yYalllUECs, U B Cllydae
HEOOXOJIMMOCTH OPraHU30BaTh MOBTOPCHUE
C  LEIbI0  JUKBUIAAUMHU  BBIABJIEHHBIX
poOenoB. Pa3BUTHIO HABBIKOB BBIUMCIICHHIA
JOJKHO YAENATHCS CEPhE3HOE BHUMAHUE U B
JAIbHEUIIEM TIPU M3YYEHUU JPYTUX TEM
Kypca anreOpsl.

B cBsA3m ¢ paccmorpeHueM Bompoca O
CpaBHEHUHU 3HA4YCHUN BBIPAKCHUI
pacIIUpSAOTCA CBEACHUS O HEPABEHCTBAX:
BBOJSTCS 3HAKHM M <, JIA€TCs IIOHATHE O
JIBOMHBIX HEPAaBEHCTBAX.

[Ipu paccMOTpeHun npeoOpazoBaHui
BBIPAKECHUI (dbopMaTbHO-OTIepaTHBHBIC
YMEHHUS OCTAlOTCd Ha TOM K€ YPOBHE,
YYAILHUECS MMOTHUMAIOTCS HA HOBYIO CTYIIEHD
B OBJIAJICHUU TEOpUEN. BBOISITCA NMOHATHUS




«TOXKIECTBEHHO  paBHBIC  BBIPAKCHUSY,
«TOXJIECTBOY, «TOKIECTBEHHOE
npeoOpa3oBaHKE BBIPAXKCHUN», COAEpIKaHNe
KOTOPBIX OyJIeT MOCTOSTHHO PacKpbIBaThCs U

yIIyOISIThCS npu U3YYCHUU
peoOpa3oBaHMiA Pa3IMYHBIX
anreOpandeckux BBIPAYKEHUI.
[TomuepkuBaercs, qTO0 OCHOBY
TOIECTBEHHBIX npeoOpazoBaHui

COCTABJIIIOT  CBOMCTBA  JEUCTBUM  HAaJ
YUCIIAMH.

Ycunusaercs pOJIb TEOPETUYECKUX
CBEJCHUI IPU pacCMOTpPEHUH ypaBHeHUN. C
L(ETIBIO oOecrieueHus OCO3HAaHHOTO
BOCHPUATHS OOYJYarOIUMUCS alTOPUTMOB
peueHus YpaBHEHUI BBOJUTCSA
BCIIOMOTaTeJIbHOE IOHATUE PABHOCUIILHOCTH
YpaBHEHUH, bopmynupyroTcs u
Pa3bACHAIOTCS Ha KOHKPETHBIX IIpUMEpax
CBOMCTBA paBHOCWIBHOCTH. J[laeTcst noHsATHe
JUHEWHOIO ypaBHEHUS U  HUCCIENYETCS
BOIIPOC O 4YHUCIE €ro KopHeu. B cucreme
yIpa)kHEeHHH 0co00e BHUMaHHE YAEISAeTCs
pCIICHUIO  ypaBHCHHMU BUAa  ax=Dmpwu
pa3iuyHbIX 3HaYeHusX a u b. [Ipomomkaercs
pabota mo (GopMUPOBAHUIO y OO YIAFOIIHXCS
YMEHHMS HCIOJIB30BaTh anmnapar ypaBHEHHM
KaK CpEACTBO JUIsl pPEUICHUS TEKCTOBBIX
3a1a4. YPOBEHb CIIOKHOCTH 3aJ1ay 37ECh
ocTaeTcs TaKuM ke, Kak B 6 Kiacce.

N3yuenue TEMBI 3aBepLIACTCS
03HAKOMJICHHEM oOyuaromxcs c
MPOCTEUILINMU CTaTUCTUYCCKUMU
XapaKTepUCTUKAMMU: CpeaHUM
apuMeTHYeCcKuM, MOJOH, MEIUaHOH,

pa3sMaxoMm. Vyamiygecs  OOJDKHBI YMETH
IIOJIb30BAaTh OTH XapaKTCPpUCTUKHU JJIA
aHalIn3a pdaa HOaHHBIX B HECJIOXKXHBIX
CUTyalusiXx.

I'naga Il.
Oyuxiun (11 1)

OYHKIUU U UX
rpaduku

JInneiinas

byHKIISA
(Kommponvnas
paboma Ne 3)

Oyuknws, 001acTh onpeaencHus: GpyHKIUU.
Boluncnenue  3HaueHMi — QYHKIMH — TIO
dopmyne. I'papux ¢ynkuuu. Ilpsamas
NPONOPIHMOHAIBHOCTE M €€ Tpaduk.
Jluneiinas GpyHKIMS U e€ rpaduk.

OcHoBHast neJb - 03HAaKOMHUTH
oOyuaronmxcs C BOKHEUIINMHU
(YHKIMOHATBHBIMU ~ MOHATHAMH M C
rpaduKamMu IpsiMOi IPOTIOPLIUOHATIBHOCTH
TUHEHHOW (YHKIIUU OOIIero BU/A.

JlaHHas Tema SIBJISeTCs Ha4aJlbHbIM 3TarloM B
CUCTEMATUYECKOU (byHKIIMOHATBHOM
MOJITOTOBKE 00YYaIOLINXCs. 3/1€Ch BBOJATCA
TaKkue TMOHATHS, Kak (YHKLUS, apTyMEHT,
oOnacte ompexaeneHus (yHkuuu, rpaduk
¢ynkuuu.  DyHKIMS ~ TpakTyeTcss  Kak




3aBUCHUMOCTB OJTHOM IIEPEMEHHOM OT APYrOu.
VYyamuecs [I0JIy4aroT epBoe
npefcTaBiIeHue O  cmocobax — 3amaHus
¢byHkuu. B nmaHHONW TeMe HavMHAETCS
pabota mo (GopMUPOBAHUIO y OO YIAFOIIHXCS
YMEHUH HaxoauTh MO (opMylie 3HAYCHHE
(GyHKIMH O  HM3BECTHOMY  3HAYEHHUIO
apryMeHTa, BBIIOJHATH Ty Xe 3agady II0
rpaduKy U pemars 1o rpaguky oOpaTHyIO
3agauy. OyHKIIMOHATIBHBIE TIOHSATHUS
MOJy4al0oT CBOIO  KOHKPETH3ALMIO IPHU
W3yYeHUH JUHEeHHOW (QyHKIMH U ee
YaCTHOTO BHA — pAMO
IPONOPIMOHAILHOCTH. YMEHHS CTPOUTH M
yuTaTh TpaduKu STHUX (YHKIUHA LIUPOKO
UCTIOJIB3YIOTCS KaK B CAMOM Kypce ajreOpl,
TaKk W B Kypcax TIeOMETpUH U (U3HKH.
VYyamuecss T0JDKHBI TOHHUMATh, KaK BIUSET
3HaK KOX(pQHIMEHTa Ha paCIOJIOKEHUE B
KOOpAMHATHON TUIOCKOCTH rpaguka
¢bynkunn y=kx, rae k10, KaKk 3aBHCHUT OT
3HAYEHW Kk W D B3auMHOE pPAaCIOJIOKEHHE
rpadukoB ABYX GyHKUIUH BuIa y=kx+D.
@®opmupoBaHue Bcex (PYHKIMOHAIBHBIX
MOHATUH M BBIPAOOTKA COOTBETCTBYIOIIUX
HaBBIKOB, a TaKKe H3YyueHHE KOHKPETHBIX
(byHKLIUH COMPOBOXKIAIOTCS PACCMOTPEHHEM
IPUMEPOB PEATBbHBIX 3aBUCHUMOCTEH MEXIy
BEJIMYMHAMHU, YTO CIOCOOCTBYET YCHUIICHHUIO
MPUKIIATHON HaNpaBJIEHHOCTH  Kypca
ayreOpsl.

I'maga Ill.
CreneHs ¢
HATypaJbHBIM
IoKa3arejeM

(11 q)

Creneun 4 ee
CBOICTBa

OnHouneHbl
(Kommponvnas
paboma Ne 4)

CreneHp ¢ HaTypaJbHBIM [IOKA3aTEIEM U €€
coiictBa. OnHounen. dyHkuun y=x2, y=xu
uX rpaduku.

OcHoBHasi neJb — BBIPaOOTAaTh YMEHHE
BBINIOJIHATh JCUCTBMSI HAJl CTENEHSAMH C
HaTypaJIbHBIMU IIOKa3aTENSIMH.

B panHOW Teme gaercda  omnpenesieHue
CTENIEHU C HaTypaJbHbIM IOKa3aTrenem. B
Kypce MaTeMaTHKH 6 Kjacca ydamuecs: yxe
BCTPEUAINCh C IpPUMEpaMH BO3BENEHUS
qlcesl B CTENEHb. B CBA3M ¢ BBIUUCIIEHUEM
3HaUEHUN cTeneHu B [ Kjacce JAaercs
IIPE/ICTABICHUE O HAaXOXKJIECHUU 3HAYCHUU
CTEIEHH C [OMOILIBI0  KaJIbKYJISITOPA,
PaccmarpuBaroTcss CBOMCTBA CTENIEHH C
HaTypaJlbHbIM ToOKa3areneM: Ha mnpumepe
nokasarenbcrBa cBoiicTB a™ -a" = a™": a™ :a"
= a™ tme m>n; (@M" = am™"; (ab)" =
a"bMyuamrecss BmepBbie 3HAKOMSTCS  C
J0Ka3aTeIbCTBAMM,  MPOBOJMMBIMM  Ha
anreOpanyeckoM Martepuaiie. YKa3aHHBIC
CBOMCTBA  CTENEHU C  HATypalbHbIM




MOKa3aTejIeM HaXoJAT MpPUMEHEHUE IMpHu
YMHOXEHUM OJHOYJICHOB U BO3BEICHUU
OJIHOWICHOB B cremneHb. [Ipu HaxoxaeHUn
3HAa4YCHUU BBIPAKECHUI COoZEepKALINX
CTENeHH, 0coboe BHUMAaHUE  CIEayeT

o0paTuTh Ha MOPSIIOK IEHCTBHH.

PaccmoTtpenue byHKIMI y=x?,

y=x’l03BONSET MPOJOIKMTE paboTy IO
(OpMUPOBAHHUIO YMEHHH CTPOUTH U YUTATh
rpadpuku  ¢yHkuui. BaxHo oOpatuTh
BHUMaHHE OOy4aromuxcs Ha OCOOEHHOCTH
rpaduka QYHKIUM y=X*:TpaduK HPOXOIHT
yepe3 Hayaylo KoopauHat, ock Oy sBisercs
€ro OChl0 CUMMETpPHH, TpapuK PacroIokKeH
B BEPXHEU MOIYIIOCKOCTH.

VMeHHe CTpouTh Tpaduku GyHKIUH y=Xx1
y=x’Ucronb3yercs 1A O3HAKOMJICHHS
oOyyaromuxcs ¢ TpapUUECKUM CHOCOOOM
pelIeHusl ypaBHEHUMN.

I'naBa
1V.MuorouwieH
oI (17 9)

Cymma u
pasHOCTh
MHOTOYJICHOB

IIpoussenenue
OJIHOUJICHA U
MHOTOYJICHA
(Kommponvnas
paboma Ne 5)

IIpoussenenue
MHOTOYJICHOB
(Kommponvnas
paboma Ne 6)

Mmuorounen. CrnoxeHue, BBIYUTAHHE U
YMHOK€HUE MHOIOWICHOB. Pasyoxenue
MHOT'OYJIEHOB HA MHOKMTEJIN.

OcHoBHasi neJb — BBIPaOOTAaTh YMEHHE
BBIIIOJIHATD CJIOXKEHUE, BBIYUTAHUE,
YMHO>KCHUE MHOTOWICHOB M Pa3JIOKECHUE
MHOT'OYJIEHOB HAa MHOKUTEJIN.

JlanHass Tema wurpaer (QyHIaMEHTAJIbHYIO
poib B (pOPMUPOBAHMH YMEHHS BBINIOJIHATH

TOKJIECTBEHHbBIE npeoOpa3oBaHus
anreOpanyecKux BBIPAYKEHUI.
dopmMmupyembie 311eCh dbopMaIbHO-

ONIEPAaTUBHBIE YMEHUS SBJISIOTCS OMOPHBIMHU
IIPU U3YYEHUHU JCUCTBUU C pallMOHAJIbHBIMHU
IpoosimMu, KOPHSIMH, CTEIICHAMHU c
palOHATBHBIMH MOKA3aTEISIMHU.

N3ydyenne TeMbl HAYMHAETCS C BBEICHHUS
MOHATUHA MHOTOWIEHA, CTaHJApTHOTO BHUIA
MHOT'O4JICHA, CTEICHU MHOT'OYJICHA.
OcHOBHOE MECTO B AITOH TeM€ 3aHUMArOT
ANTOPUTMBI JEHUCTBUM C MHOTOYJIECHAMH —
CIOKEHUE, BBIUMTAHUE M  YMHOXCHHUE.
VYyamuecs: TOKHBI IOHUMATh, YTO CyMMY,
pPa3HOCTb, IIPOU3BEIECHUE  MHOIOYICHOB
BCEraa MOXHO IMPEICTaBUTh B  BHUIC
MHOTOYJICHA. HeiicTBus CJIOKECHHUS,
BBIYUTAHUS M YMHOXKEHHUS MHOTOYJICHOB
BBICTYIIAIOT KaK COCTaBHOM KOMIIOHEHT B
3alaHUSX Ha M[peoOpa3oBaHUSl  IIENBIX
BeIpakeHuil. [losToMy HenenecooOpa3Ho
MEePEXO0IUTh K KOMOMHUPOBAHHBIM 33/IaHUSIM
Ipexe, yem YCBOEHBI OCHOBHBIE
AT OPUTMBL.

Cepbe3HOE BHUMAHHE B 3TOU TEME yAETSAETCA
Pa3JI0KEHUI0O MHOTOYIEHOB HA MHOYKUTEIIH C




MOMOIIIbIO BBIHECEHHMs 3a CKOOKH 0O0mIero
MHOXKHUTENSL U C TMOMOILBIO TI'PYNIHUPOBKH.
CootBeTcTBYIOLIME npeoOpa3oBaHus
HaXoJAT MIMPOKOE NPUMEHEHUE KaK B Kypce
7 Kjacca, Tak ¥ B IOCIEAYIOUIMX Kypcax,
0COOEHHO B JCHWCTBUAX C PALMOHAIbHBIMU
IpoOsMHu.

B nmanHOM Teme ywaimuecss BCTPEYAKOTCS C
IIpuMepaMu HCIIOJIb30BAHHUS
paccMaTpuBaeMbIX MpeoOpa3oBaHUil  Mpu
pelieHnd  Pa3HOOOpa3HBIX  3ajad, B
YaCTHOCTH IIPU PELICHUH ypaBHEHHM. OTO
MIO3BOJISIET B XOAE€  HW3YYEHUS  TEMBI
OPOAOCIDKUTH paboTy 1o (HOPMUPOBAHHUIO
YMEHHS pellaTh YPaBHEHMS], a TAKXKE peIIaTh
3a/1a4d METOJIOM COCTAaBJICHMs ypaBHEHUH. B
YUCIIO YIPaXHEHUU BKJIIOYAIOTCS
HECJIOKHBIE 3aJaHusl Ha JI0Ka3aTeJIbCTBO
TOKJIECTBA.

I'maBa
V.®opmyisl
COKPAILEHHOTO
ymHOxeHus (19

4)

KBanpar cymmsl
U KBaJIpar
pa3HOCTH

Paznoctn
KBaJ[PaTOB.
Cymma u
pa3HoCTh KyOOB
(Kommponvnas
paboma Ne T)

ITpeobpazoBanue
IEJIBIX
BBIPAXKCHUI

(Kommponvnas
paboma Ne 8)

dopmynsl (a-b)(a+b)=a%-b? (axh)’=
a’+ 2a b + b? (a +b)® = a® + 3ab+ 3ab? + b®,
(axb)(@®™ ab+ b?)=a®+ b Ipumencune
bopMynT  COKpamIEHHOTO YMHOXXCHHUS B
peoOpa30BaAHUSIX BBIPAKCHHIA.

OcHoBHasi WeJb — BBIPAOOTATh yMEHHE
OPUMEHATh  (QOPMYJBI  COKPAIICHHOTO
YMHOXXCHHST B MPEOOpPA30BAHUAX IICIIBIX
BBIPaXXCHUH B MHOTOWICHBI U B PA3JIOKCHUU
MHOTOYJICHOB Ha MHOYKHTEJTH.

B nmanHO# Teme mpojoipkaercs paboTa Mo
(bOopMHPOBAHUIO y OOYJAIOMIMXCS YMEHHS
BBITIOJTHSTh TOXKIECTBEHHbBIE
npeoOpa3oBaHUsT  LEJIbIX  BBIPAXKCHUN.
OCHOBHOE BHHMMAaHHE B TEME YACISICTCS
dopmynam (a - b)(a + b) = a% - b?, (ax b)? =
a%+ 2a b + b% Yuamuecs f10MKHBI 3HAaTh 9TH
(GopMyIbI U COOTBETCTBYIOIIME CIOBECHBIC
(GOpMYITHPOBKH, yMETh MPHUMEHATh UX Kak
«CJIeBa HANpaBO», TaK U «CIpaBa HAJCBO».
Hapsiny ¢ yka3aHHBIMH pPaccMaTpUBAKOTCS
Taroke Gopmynsl (a + b)® = a® + 3a%hb+ 3ab® +
b3 (a+b)(@®™ ab + b= a®+ bd Onnaxo
OHHM HaxOJISIT MCHbIIIEE IPUMEHEHHUE B Kypce,
MO3TOMY HE CIIEAYeT W3JIUIIHE YBJICKAThCS
BBIMIOJIHCHUEM  YIIPaXHEHUH  HAa WX
HCIIOJIb30BaHHUE.

B 3aKIIFOUUTEIBHO U 4acTu TEMBI
paccMaTpUBaeTCs MPUMEHEHHE pPAa3JIMUHBIX
NPUEMOB  PA3JIOKECHUS MHOTOYICHOB Ha
MHOXKUTEIIM, a TaKkkKe HCIOJIb30BaHUE
MpeoOpa3oBaHMd IENbIX BBIPAKEHUN IS
pelIeHus ITMPOKOT0 Kpyra 3aaau.

I'naBa VI.
Cucremsl
JIMHENHBIX

JInnelinnie
YPaBHEHHUS C

JIBYMS

Cucrema ypaBHeHMH. PemieHue cucteMbl
IBYX JIMHEWHBIX YpPaBHEHUH C JBYMs
IIEPEMEHHBIMU M €TI0 IeOMETpHUYEeCcKast




ypaBHeHwii (16

q)

NEPpCMCHHBIMU U
HUX CUCTEMbI

Pentenue cucrem
JIMHENHBIX
ypaBHEHUH

(Kommponvnas
paboma Ne 9)

11

uHTepnpeTanys. Pemenne TekcToBBIX 3aaa4
METO/IOM COCTaBJIEHUsSI CUCTEM YPABHEHUM.
OcHoBHast neJb - 03HAaKOMHUTH
oOyJaromuxcs €O  CIocoOOM  pelIeHHUs
CUCTEM JIMHEWHBIX YpPAaBHEHUH C JBYyMs
NepEeMEHHBIMH, BBIPA0OTaTh YMEHHUE PEIaTh
CUCTEMBl ypaBHEHUN M NPUMEHATb UX IPU
pELIEHNH TEKCTOBBIX 3a/1a4.

N3yuenue CUCTEM YpaBHEHUH
pacripenensercss Mexay kKypcamu 7 u 9
KjaccoB. B 7 kiacce BBOJIUTCS NOHSTHE
CUCTEMBl M paccMaTpUBAIOTCS CHCTEMBbI
JIMHEWHBIX YPABHEHUHN.

W3noxxeHne  HauuMHAEeTCslT C  BBEACHUSA
MOHATHUS «JIMHEHHOE YpaBHEHUE C JBYMs
IIEpEMEHHbBIMU». B cucremy ynpaxHeHUR
BKJIIOUAIOTCS  HECJIOKHBIE  3aJaHMsl  Ha
pelIeHue JMHEHWHBIX YPABHEHUU C JABYMs
IIEPEMEHHBIMU B LIEJIBIX YHCTIaX.
dopmupyercss yMEHHE CTPOUTh Tpaduk
ypaBHeHwus ax + by=c, rae a#0 umu b£0, npu
pa3IMuYHBIX 3HAa4YeHUsX a, b, c. BBenenue
rpapuueckux o0pa3oB HaéT BO3MOXKHOCTD
HarJIsiJHO MCCIEA0BaTh BOIPOC O YHUCIE
pelmeHui  CUCTEMBI  JBYX  JIMHEHHBIX
YPaBHEHUH ¢  JByMA  I[EPEMEHHBIMH.
OcHOBHOE MECTO B JaHHOW TEME 3aHHUMaeT
U3Y4YEHUE QJITOPUTMOB PELIEHUS CHCTEM
IBYX JIMHEWHBIX YPaBHEHUH C JBYMs
NEPEMEHHBIMH CIIOCOOOM TMOJICTAHOBKU H
crocoboM cioxeHus. BBeneHue cucrem
[IO3BOJISIET 3HAYMUTEIBHO PACIIMPUTh KpYyr
TEKCTOBBIX 3aJay, PELIAEMbIX C IOMOILBIO
anmapara airedpsl. I[IpuMeHeHue cucrem
yIpoIiaeT MpolecC MepeBoJa JAHHBIX
3aJjayd ¢ OOBIYHOTO S3bIKa Ha  SI3BIK
YpaBHEHUM.

Hrorosoe
noBTopenue (6

4)

Hmoeosas
KOHMPONbHAS
paboma

[ToBTOpenue Tem: «JIuHeitHOE ypaBHEHUE C
OJTHO# mepeMeHHOW», «JInHelHas HYHKIHS
u ee rpapuk»,«CTeneHb ¢ HaTypaIbHbIM
[I0Ka3aTeiemM»,

«OtHOUNEHBI», «MHOTOUIEHBI», «DOpPMYIIbI
COKPAILIEHHOTO YMHOXKEHUA», «Permenue
CUCTEM JIMHEHHBIX YPABHECHUI.

Conep:xaHue TeM yueOHOro Kypca ajiredpa 8 kiace

Ne
n/

HasBanmne
Paznena

HasBanune TeMbI

Koaunuec
TBO
4acoB

Kparkoe conep:xanue

I'masa |I.
PanmonanbHbIe

apobu (23 u)

PanmonanbHbIe
apoOu U ux
CBOIicTBa

5

Cymma u
pa3HOCTh IpoOeit

PannonaneHas npo0b. OCHOBHOE CBOWMCTBO
npoowu, COKpaIIeHHIEe TPOOEH.
ToxmecTBeHHbBIE npeoOpa3oBaHus




(Kommponvnas
paboma Ne 1)

IIpoussenenue u
YaCcTHOE
npooeit(Konmpon
bHas paboma Ne
2)

11

> K
palluOHAJIbHBIX BBIPAXKCHUH. (DyHKI_II/IH y=-—
X

u e€ rpaduk.
OcHoBHast uenb -
BBIIIOJIHATh
npeoOpa3oBaHus
BBIPAKEHUM.

Tak Kak JEUCTBUSA C pPaUMOHAJIbHBIMU
IpoOsIMH CYIIECTBEHHbBIM obpazom
ONMPAIOTCS Ha JAEHCTBUS C MHOTOWIEHaMH,
TO B Ha4ajie TeMbl HEOOXOAUMO TOBTOPUTH C
o0OyJaromuMucs MpeoOpa3oBaHUs  LENbIX
BBIPAKEHUM.

I'maBHOE MECTO B JAaHHOW TeME€ 3aHUMAIOT
aJITOPUTMBI ICHCTBHIA ¢ IpoOsiMU. Yyaruecs
JOJDKHBI TIOHUMAaTh, YTO CYMMY, Pa3HOCTb,
NPOU3BEJCHNE W dYacTHoe apobeil Bcerma
MOXXHO TpPEICTaBUTh B BHIE JPOOH.
[IproOperaemble B JaHHOW TeMe YMEHUS
BBIIIOJIHATh CJIO’KEHUE, BBIYMTAHUE,
YMHOXXEHHE U JeJeHHe OpoOel SBISAIOTCS
OTOPHBIMU B TPEOOpa3OBaHUAX JIPOOHBIX
BbIpaxkeHui. 1loaToMy UM cienyer ynenurb
ocoboe  BHMMaHue.  HenenecoobpasHo
NEPEXOAUTh K KOMOMHUPOBAHHBIM 33/IaHUSIM
Ha BCE JCHCTBUS C JAPOOSIMH TNpEXIe, YeM
OylyT YCBOEHBI OCHOBHBIC QAJTOPHTMBI.
3amaHusg Ha Bce JEUCTBUSA C ApoOsSMHU He
JOJOKHBL OBITh M3IHUIIHE TPOMO3IKUMH U
TPYAOEMKHUMU.

[Tpu HaxoXXaeHUM 3HAYCHUN APOOEH NaroTcs
3alaHusl  Ha BBIYMCIEHUS C IOMOIIBIO
KaJIbKYJIATOpA. B JaHHOU TeMe
PACLIUPSIOTCS CBEIECHUSI O CTaTUCTUYECKHUX
XapakTepuUCTHKaX.  BBoautcs  noHsTHE
CPEIHETO rapMOHHMYECKOTO psana
MIOJIOKUTETIBHBIX YUCEIL.

N3yuenue TEMBI 3aBEpIIACTCS
paccMOTpeHUEeM CBOKCTB rpaduka GyHKIUU

BbIpabOTaTh  yMEHUE
TOXIECTBEHHbBIE
paroHaIbHBIX

_K
y=—.
X

['naga Il.
KBanparnslie
kopuu (19 u)

JleiicTBUTEIIbHBIE
quciia

ApupmeTrruecku
1 KBaJIpaTHbBIN
KOpEHb

CaoiicTBa
apu(pMeTHIECKOT
0 KBaJIpaTHOTO
KOPHS
(Kommponvnas
paboma Ne 3)

IIpumeHeHue
CBOMCTB
apupMeTHIECKOT

[Tonatne 00 WppalMOHATIBHBIX YHCIAX.
OOmme cBeaeHuss O  JACHCTBUTEIBHBIX
gyuciaax. KBagparHelii kopesb. llonarue o
HaXOXXJICHUM MPHOMKEHHOTO 3HAYCHUS
KBazipaTHOro KopHs. CBOICTBa KBaJpaTHBIX
kopHeil.  IIpeoOpazoBaHMs  BbIpaXKEHU,
coJiepKalliuX KBaJpaTHble KOpHU. DyHKIUA
y =+/x , eé cBoiicTBa u rpaduxk.

OcHOBHasi 1enb — CUCTEMATU3UPOBATh
CBEJICHHS O PAllMOHAJIBHBIX YHCIaX U JaTh
npejcTaBieHue 00 HppalrOHATIBHBIX YHC-
JaxX, paclIMpuB TEM CaMblM IIOHSTHE O
yuciae; BbHIPa0OTaTh yMEHHE BBIIOIHATD




0 KBaJIpaTHOTO
KOPHS
(Kommponvnas
paboma Ne 4)

npeoOpa3oBaHUsl BBIPAKEHHM, COAEPIKAIINX
KBaJIpaTHbIE KOPHH.

B nmanmHOM Teme ywamuecs MOJY4arOT
HayaJbHOE IIPEIACTABICHUE O IOHATUH
nefictBuTeIbHOTO uynciaa. C 3TOH ILIEIBIO
0000IIal0TCsT  M3BECTHBIE  OOy4aIOIMIMMCS
CBEICHUS O paluOHaIbHBIX uuciax. [l
BBEJCHUS MTOHATUS UPPALMOHAIBHOIO YHCIIA
UCIIOJIb3YETCSI UHTYUTUBHOE IIPEJCTABICHUE
0 TOM, 4TO KaXIblli OTPE30K UMEET IJIUHY U
IIOTOMY KaXJOW TOYKE KOOPAUHATHOMN
IIPSAIMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
Iloka3spiBaeTcs, 4TO CyHIECTBYIOT TOYKH, HE
MMEIOIINE PalMOHAIBHBIX a0CIHcC.

IIpu BBeneHUU IOHATHS KOpHS IIOJIE3HO
O3HAKOMHUTH O0YJAIOIIUXCS C HAXOXKJICHUEM
KOpHEH C IOMOILBIO KaJIbKYJIATOPA.
OCHOBHOE BHUMAaHHE YJIENSIETCS HOHITHIO
apu(METUYECKOTO KBAJPAaTHOTO KOPHSA U
CBOMCTBAM apu(METHUYECKUX KBaJPAaTHBIX
KOpHEH. JI0Ka3bpIBatOTCs TEOPEMBI O KOPHE U3
NPOM3BEICHUS U ApoOH, a TAKKE TOKIAECTBO

Va® =|a|, KOTOpBIC MOJTy4aIOT IPHMCHEHNUE B

peoOpa3oBaHUIX BBIPKECHUIH,
COJIepIKaIInX KBaJIpaTHbBIC KOPHH.
CrieruanbHOE BHHUMaHUE yaemnsieTcs

OCBOOOXKJIEHHIO OT HPPALMOHAIBHOCTH B
3HaMeHaTeJe JpoOu B BBIPAXKECHUSAX BUIA

a a
Vo' Vb
BBIPDAXKECHUS, COJEp)KALMEe KOpPHHU, YacTO
UCTIOJBb3YyeTCs KaK B CaMOM Kypce ajreOpl,
TaK ¥ B Kypcax r€OMETpUH, alreOpbl U Havaj
aHamM3a.

[Ipogomkaercs  paboTa 1O  Pa3BUTHIO
(bYHKIMOHATBHBIX IIPEICTaBICHUN
yuatomuxcs. PaccmatpuBatorcs GpyHKuus y=

YMeHue mnpeoOpa3oBHIBATh

Jx , eé cpoiicta u rpaduk. Ilpu usyuenun

Gynkmuu  y=+/x, mHoKaspBaeTcs  ee
B3aUMOCBSI3b C QYHKIMEH Y = x2, rie x >0.

I'nasa Ill.
KBanparnslie
ypaBHeHus (21

4)

KBanparnoe
ypaBHEHHE U €T0
KOpHH
(Kommponvnas
paboma Ne 5)

11

JlpoOHbIe
panroHaIbHbIE
ypaBHEHHUSI
(Kommponvnas
paboma Ne 6)

10

KBanpatHoe ypaBHeHue. @opmyna KopHEH
KBaJIpaTHOTO YpaBHECHHUSL. Pewenue
palMOHAIBHBIX YpaBHEHUN. Pemenune 3anay,
IIPUBOJALIMX K KBaJpaTHBIM ypaBHEHUSIM U
IIPOCTEHIINM PAallMOHAJIbHBIM YPABHEHUSM.
OcHOBHast 1enb — BBIPA0OTaTh  YMEHHUS
pemars  KBaJpaTHbIE  YPaBHEHMS WU
IIPOCTEHIINE palMOHAIbHBIE YPAaBHCHUS U
IIPUMEHSTh UX K PELICHUIO 3a/1a4.

B Hagasle TeMBI NPUBOIATCA IPUMEPHI
peuieHus HETIOJIHBIX KBaJIpaTHBIX
YPaBHEHUM. JtoT Marepual
CUCTEMATU3UPYETCSL. PaccmarpuBarorcs




AT OPUTMBI peuieHus HETIOJIHBIX
KBaJpaTHBIX YPAaBHEHUM pa3IMYHOTO BUJIA.
OcHOBHOE BHUMaHHUE CIEIYET Y/ACIUTH
PEIICHUIO YpaBHEHUI BUIA ax’ + bx + ¢ =0,
rie a 10, ¢ ucnoms3oBaHuEeM (GOPMYIBI
KopHed. B panHOM Teme  ydammecs
3HakoMmsATcaE ¢ (Gopmynamu  Buera,
BBIPQXKAIOUIUMHU CBSI3b  MEXJY KOPHIMU
KBaJpaTHOTO YpaBHEHUS u ero
kod(p¢unmentamu. OHU HCTHONB3YIOTCS B
JaNbHEHIIEM MPU JO0Ka3aTeNIbCTBE TEOPEMBI
0 Pa3JIOKEHUHM KBAJPATHOTO TpPEX4JieHAa Ha
JINHENHBIE MHOXKHUTEIIH.

VYyarmuecs: OBJIa/IeBalOT CIIOCOOOM PELICHHS
IpOOHBIX  palMOHATBHBIX  YpaBHEHHIA,
KOTOPBIN COCTOUT B TOM, YTO PEILIEHUE TaKUX
ypaBHEHUH CBOAUTCS K  PEIICHHIO
COOTBETCTBYIOIIMX IEIbIX YPAaBHEHUU C
MOCJEAYIOIUM HUCKIIOYEHUEM ITOCTOPOHHUX
KOpHEH.

N3yuenne  gaHHOW  TEMBI  IO3BOJISIET
CYILECTBEHHO pacIIMpUThH amnmnapar
ypaBHEHUH, MCHOJb3YEeMbIX I PEHICHUS
TEKCTOBBIX 3a/1a4.

I'maBa IV.

HepasencrBa
(20 v)

Hucnosble
HEPABCHCTBA U MX
CBOICTBa
(Kommponvnas
paboma Ne T)

10

HepaseHncrsa ¢
OJIHOU
MIEPEMEHHOM U UX
CUCTEMBI

(Kommponvnas
paboma Ne 8)

10

UucnoBsle HEpPAaBEHCTBA U MX CBOMCTBA.
IlownenHoe  ClOXEHHE UM YMHOXCHUE
YUCJIOBBIX HepaBeHCTB. [lorpemHocts u
TOYHOCTb NpUOIIKEHUS. JIunelinsbie
HEPaBEHCTBA C OJHOM IEPEMEHHOM U UX
CUCTEMBI.

OcHoBHas Leinb - 03HAaKOMHUTH
oOyJarommxcsi ¢ MPUMEHEHUEM HEPABEHCTB
U1 OLIEHKM  3HAYEHUM  BBIPAKECHUH,
BbIpa0OTaTh YMEHHME pellaTh JHMHEHHbIE
HEPaBEHCTBA C OJHOM IEPEMEHHOM U UX
CUCTEMBI.

CaoiicTBa YHUCJIOBBIX HEPAaBEHCTB
COCTaBJIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAaHO
pELICHHUE JIMHEMHBIX HEPABEHCTB C OJHOM
nepemeHHOM. TeopemMbl 0 TOYIEHHOM
CIIO)KEHHM W YMHOXXEHHHM HEPaBEHCTB
HaxoIAT IPUMEHEHHUE IIPU BBIIOJIHECHUU
IPOCTEHIINX  YIPAKHEHUM HAa  OLEHKY
BBIPAKEHUN 1O METOAY rpaHull. BBoudrcs
MOHATUSL  a0COJIOTHOM TOTPEIIHOCTH H
TOYHOCTU MPUONMKEHUS, OTHOCUTEIHHOMN
IIOTPELIHOCTH.

YMenus IIPOBOJIUTH JIeyKTUBHBIC
pacCyKIeHHUs IOJIy4arOT Pa3BUTHE, Kak IPHU
JI0Ka3aTelIbCTBaX YKa3aHHBIX TEOpEM, TaK U
IIpU  BBIIOJHEHUHM  YINPAXHEHUHW  Ha
JI0Ka3aTelIbCTBA HEPABEHCTB.

B cBs131 ¢ peleHneM JIMHENHbBIX HEPABEHCTB
C OJHOM NEPEMEHHOW JAETCi MOHSATHE O
YU CJIOBBIX IIPOMEKYTKAX, BBOJAITCSA




COOTBETCTBYIOIINE Ha3BaHMS u
oOo3HaueHus.  PaccMoTpenmio  cucrtem
HEpPaBEHCTB C  OOHOW  IEPEMEHHOU
MIpELIEeCTBYET O3HAaKOMJICHHE
o0yJaromuxcs ¢ MOHATHAMHU MePECeUCHUs U
00BbEeTMHEHNSI MHOKECTB.

IIpu pemieHMM HEPABEHCTB MCIOJIB3YIOTCS
CBOMCTBA  pPaBHOCUIIBHBIX  HEPABEHCTB,
KOTOPBIE DPAa3bsACHAKOTCA Ha KOHKPETHBIX
npumMepax. Ocoboe BHUMaHHE CIEAYeT
yIEIUTb  OTpadOTKE  yMEHHUs  pellaTh
MPOCTEHIIMe HEPAaBEHCTBA BUA ax >b, ax <b,
OCTAaHOBUBUINCH CIIELIMAJIBHO Ha CIlydae,
xorma a<0.

B o510l TeMe paccMarpuBaeTcs TaKXkKe
pelienue CUCTEM  JBYX  JIMHEHHBIX
HEPABEHCTB C OJHOM IIEPEMEHHOM, B
YaCTHOCTH TaKUX, KOTOPBIC 3aIIUCaHbI B BUIE
JIBOMHBIX HEPABECHCTB.

I'naBa V.
Crerens ¢
LIEJIBIM
IMOKa3aTelIeM.
OneMeHTEI
craructuku (11

4)

CreneHb C 1eNbIM
MoKa3aTesieM U ee
CBOICTBa
(Kommponvnas
paboma Ne 9)

DJIEMEHTHI
CTATUCTUKU

Crenenp ¢ LenbIM IOKa3aTeleM U €€
coiictBa. CraHgapTHBIM  BHUJ  4HMCTA.
HauanbHble cBemeHuss 00 OpraHu3anuu
CTaTUCTUYECKUX UCCIIEJOBAHUM.

OcHoBHast 1enb — BBIPAdOTaTh  yMEHUE
IIPUMEHATh CBOMCTBA CTENIEHU C LENBIM
[IOKa3aTesIeM B BBIUYHCIIEHUSX "
peoOpa3oBaHMUsX, copMHpOBaTh
HayalbHblE TMpPEACTaBJICHUA O cOope W
IPYNIUPOBKE CTaTUCTUYECKUX AAHHBIX, MX
HarJIsiJHOW MHTEPIPETALIHH.

B »sT0it Teme QopmynupyroTcs CBOMCTBa
CTEIEHU C LEJNbIM IIOKa3aTresleM. Meron
JI0Ka3aTeNbCTBA ATUX CBOMCTB ITOKA3bIBAETCS
Ha T[pUMEpE YMHOXKECHHUSA CTEIECHEH C
OJIMHAKOBBIMM  OCHOBAHHSIMM. Haetcs
MIOHATHE O 3allUCH 4YHUCJIa B CTaHAAPTHOM
Buje. [IpuBoasTcs mpuMepsl CIIOJIb30BAHUS
TaKo# 3amucu B (pU3UKE, TEXHUKE U JIPYTUX
o0acTsaX 3HaHUH.

anmnecsl MoJIy4aroT Ha4daJIbHBIC
npeACTaBJIICHUA 00 opraHu3anuvu
CTaTUCTHUYCCKHUX I/ICCJIGI[OBaHI/II\/JI. Onn

3HAKOMATCA C IMOHATUAMH TI'E€HEpPaJIbHOU U
BBIOOPOYHON COBOKYMHOCTU. IlpuBoasTcs
IIPUMEPBI IIPEICTABJICHUS CTATUCTUYECKUX
JaHHBIX B BUAE Ta0IUI YacToT W
OTHOCHUTENIBHBIX 4acToT. OOyuarommmcs
IIpEeJIararoTCsa 3aaHusl Ha HAXOXKJICHUE I10
TabJIMIIE YacTOT TaKUX CTATHCTUYECKUX

XapaKTEPUCTHK, Kak cpenHee
apumeruyeckoe, MOJ1a, pa3max.
PaccmarpuBaercs Bompoc 0 HarJsIAHOM
HMHTEPIIPETALUU CTaTUCTUYCCKOM

uHpopmanuu. M3BecTHbIe OO0yYaIOLIUMCS
coco0bl  HAIMSAHOTO  NPEACTaBJICHUs




CTaTUCTUYECKUX JAHHBIX C  IOMOILBIO
CTONOYAaTBIX M KPYrOBBIX  JHAarpaMm
paclIMpsIOTCA 3a CYEeT BBEICHHUS TaKHUX
IIOHSATUH, KaK IIOJIMTOH U TUCTOrpamMMa.

6 | [loBTOpenue Hrorosas 11 [ToBropenue tem: «KBagpaTtHble KOpHU U
KOHTPOJIbHAS KBaJ[paTHbIC
pabota ypaBHeHus1», «HepaBeHcTBa»,«IIpeoOpazoBa
HUE parnroHaIbHBIX BBIPAKCHUIT»,
«Dynkuuu U ux rpadukm»,« CreneHp c
LIEJIBIM TIOKA3aTENIEM U €€ CBOWCTBaY.
Conep:xanue TeM yueOHOro Kypca airedpa 9 kiace
Ne | Ha3Banmue Haspanne Ttembr | Kosmmuec | KpaTkoe conep:xanne yueOHOH TeMbl
n/ | Pa3gena TBO
n 4acoB
1 |Tnasal. OYHKIUU U UX ) @ynxius. CpoiicTBa ¢pynkuuid. KBaapatHsiii
KBanparnunas CBOMCTBA TPEXWIEH. Pa3noxenune KBaJpaTHOTO
¢dysaxuus (22 9) | Keagparusiid 5 TpexwieHa Ha MHoxurtenu. OyHxuusa y =
TpeX4JieH ax’+ bx + c, eé cpoiicTBa M rpaduk.
(Konmponvhas Crenennas pyHKIUS.
paboma Ne 1) OcHOBHasl LeJIb — PACIIUPUTh CBEJICHUS O
KBagparuunas 8 CBOMCTBAxX GbyHKIHH, O03HAKOMHTH
byHKIUA U ee o0yJaromuxcsi co CBOMCTBAaMHU U TpapuKOM
rpaduk KBaJpaTUYHOUN (PYHKIIHH.
CreneHHas 4 B Hayame TemBl CHCTEMaTH3UPYIOTCS

¢bynkuus. Kopens
N-Ol CTENEHU
(Kommponvnas
paboma Ne 2)

ceneHust o ¢ynkuusax. [loBTopsrorcs
OCHOBHBIC TOHATHUS: (YHKIMS, apryMeHT,
oOnacte ompeneneHuss (QyHKIHMH, Tpaduk.
JlatjoTcsi TOHATHUS O  BO3pAacCTaHUU |
yOBIBaHUH byHKINH, IIPOMEXKYTKaX
3HAKOMOCTOSIHCTBA. TeM caMbIM CO3JaeTcs
0a3a 111 yCBOSHUS CBOMCTB KBaJpaTHUHON U
cTereHHOW  (yHKUMH, a TaKke Uit
JaJIbHENUIIETro yrITyONeHHs
(YHKIMOHANBHBIX ~ MPEJICTABICHUH  MpH
M3yUEHHH Kypca anreOphl ¥ Havasl aHaJIn3a.
[ToAroTOBUTENBHBIM IIATOM K H3yYEHHUIO
CBOMCTB KBaApaTU4HOW (DYHKLUU SIBISETCA
TaKXe pacCMOTPEHHUE BOIPOCA O KBAAPATHOM
TPEX4IeHE M €ero KOpPHSAX, BbIJICICHUU
KBaJpaTa JBYWIEHa M3  KBaJpaTHOTO
TpEeX4ieHa,  PAa3JIOKEHHH  KBAJAPATHOTO
TpexXuwIeHa Ha MHOKUTEIH.

N3yuenue KBaJpaTUYHON byHKIIUN
HAQUMHACTCA C PACCMOTPEHHUs (PyHKIUH
y=ax?, eé cBOMCTB 1 ocobeHHOCTel rpaduka,
a TaKkKe JpPYyrUX  YacTHBIX  BHUJOB
KBaApaTU4HON  yHKIIMM —  QyHKIUH
y=ax2+n, y=a(x-m)2. OTH  CcBeIcHUA
UCHOJB3YIOTCS TPU  M3YYEHHUH CBOMCTB
KBaIpaTU4HON (yHKIMH OOIIero BHUA.
BaxHo, yTOOBI OOy4arommecs MOHSJIH, YTO
rpadux Qynkmuu y = ax’+ bx + ¢ Moxer
ObITh TIONTy4eH 13 Tpaduka QYHKIUN y = ax’c




[IOMOIIBIO JIBYX Mapaule]IbHBIX I[IE€PEHOCOB.
[Tpuémer moctpoenus rpaduka GQyHKIUN y =
ax’+bx +c 0TpabaThIBAIOTCS HA KOHKPETHBIX
npumepax. [Ipu sTtomM ocoboe BHHMaHUE
clieyeT  ynenuTh  (OPMHPOBAHUIO Y

oOyyaromuxcs YMEHHS yKa3bIBaTh
KOOPJIMHATHI BEPIIMHBI MapadoJibl, ee 0Ch
CHMMETPUH, HarpaBJICHUE BETBEH
napadoIbl.

[Ipy wu3ydeHMM OSTOM TEMbl JaJbHEMIIEE
pa3BUTHE TNOJy4aeT yYMEHHE HaXOIWUTh IIO
rpadpuKy TPOMEXKYTKH BO3pAacTaHus W
yObIBaHUS (DYHKINH, a TaKXKe MPOMEKYTKH,
B KOTOPBIX (DYHKIIUSI COXpAHSET 3HAK.
OOyuarommuecs: 3HaKOMSTCS CO CBOHCTBaMHU
CTEMEeHHON (yHKIMH Yy=X"IIpUd YETHOM WU
HEYETHOM HaTypaJIbHOM 1oKa3aresie
N.BBoauTCcs NOHATHE KOPHA N-U CTEICHMU.
OOyuatomuecs: JOJKHBI MOHUMATh CMBICI
sammceit Buna 3-27, 4/81. Onm momiyuaror
IIPE/ICTABICHUE O HAXOXKIECHUU 3HAYCHUU
KOpHSI C IIOMOIIBIO KaJbKYyJATOpa, MPUYEM
BBIPAa0OTKAa COOTBETCTBYIOIIUX YMEHHUH HE
Tpedyercsl.

['naga Il.
YpaBHeHuA U
HEPAaBEHCTBA C
OJIHOHU
nepemenHou (14

4)

YpaBHeHus ¢
OJHOM
MIEPEMEHHOMN

HepaseHnctsa ¢
OJHOM
MEPEMEHHOM
(Kommponvnas
paboma Ne 3)

Lenbie ypaBHeHus. poOHbIE pallMOHAIbHBIE
ypaBHeHUs. HepaBeHCTBa BTOPOM CTENEHHU C
OJIHOY IEpEMEHHON. MeTo 1 MUHTEPBAJIOB.
OcHoBHasi neJib - CHCTEMaTU3UPOBATh U
00OOIINUTh CBEICHUS O PEIICHUH LENbIX U
IpOOHBIX palMOHANBHBIX YpPaBHEHHH ¢
OJTHOM TIepEMEHHOM, cPOPMUPOBATH YMEHHE
pematb HEpaBEHCTBA BHJA ax’+ bx + ¢>0
wiu ax>+ bx + ¢<0, rae a1 0.

B »rToil Teme 3aBepliaeTcs U3y4EHHE
pallMOHAIBHBIX  YPAaBHEHUHM C  OJHOM
MEpEMEHHOM. B CBA3M C¢ 3TUM NPOBOAMTCS
HEKOTOpoe 0000UIeHHe U yriIyOJeHue
cBeeHMd 00  ypaBHEHUsiX. BBousTcs
MIOHATHUS LIEJIOTO PAllMOHAIBHOIO YPaBHEHUS
u ero crerneHu. OOyuarommecs: 3HaKOMSITCS C
pelIeHueM ypaBHEHUHM TPEThE CTENEHU U
YETBEPTOU CTEIIEHU C IIOMOILBIO PA3JIOKECHUS
Ha MHOKUTENN u BBECHUSA
BCIIOMOTATENBHOM  mepeMeHHOou. Merox
pelieHuss ypaBHEHMM IIyTeM BBEICHUSA
BCIIOMOTATEJIbHBIX ~ MEPEMEHHBIX  Oyzaer
IIUPOKO MCIIOJIB30BATHCS NAIBHEUIIEM IIPU

peuieHuu TPUTOHOMETPUYECKHUX,
norapuMUYECKUX U JPYTUX  BHJIOB
YpaBHEHUM.

PacmmpsiroTes cBeZieHust 0 peleHn: JpoOHO
pallMOHAIBHBIX  yPaBHEHMHM.  Ydaluecs
3HAKOMATCS ¢ HEKOTOPBIMHU CIELHUAIbHBIMU
IIPUEMaMHU PELICHUS TAKUX YPABHEHU.




®opMHUpoOBaHUE YMEHUHI peliarb
HEpaBeHCTBa BUJa ax’+ bx + ¢>0 win ax’+
bx + ¢<0, rme a10, ocymecTBIseTcs ¢
omopoii Ha  cBemeHus O  rpaduke
KBaZpaTuyHOi  (yHkumu  (HampaBiieHHE
BeTBel mapabosibl, €€  pacroJyioKeHue
oTHOCHTENIBHO ocH OX).

VYyammecs  3HAKOMATCA € METOAOM
UHTEPBAJIOB, C  IIOMOIIBIO  KOTOPOTO
pelaTcsd  HECJOKHBIE  PallOHAJIbHBIE
HEPABEHCTBA.

I'nasa Ill.
YpaBHeHuUA U
HEPaBEHCTBA C
IBYMS
IIEPEMEHHBIMU

(17 1)

VYpaBHeHus € 11
IBYMSI

NEPEMEHHBIMH U

UX CHCTEMBI

HepaBenctsa ¢ 6

IBYMS
IIEPEMEHHBIMU U
UX CUCTEMBI

(Kommponvnas
paboma Ne 4)

YpaBHeHUE C IBYyMs IEPEMEHHBIMU U €T0
rpa¢puk. CucTeMbl ypaBHEHUIl BTOpOii
creneHu. Pemenue 3agad ¢ [OMOILIBIO
CUCTEM  ypaBHEHUN  BTOPOM  CTCIECHHU.
HepaseHncrBa ¢ gByMs IIEPEMEHHBIMU U HUX
CUCTEMBI.

OcHoBHasi HeJb - BBIPaOOTaTh YMEHUE
peuaTh NpOCTEHIINE CUCTEMBI, COAEPKALINE
YpaBHEHUE BTOPOM CTENEHU C ABYMs
IIEPEMEHHBIMU, M TEKCTOBbIE 3aJa4d C
MIOMOILIbIO COCTABJICHUS TAKUX CUCTEM.

B nmanHO Teme 3aBepuiaeMcs H3y4YEHHE
CUCTEM YpaBHEHHUH C JBYMs IIEPEMEHHBIMU.
OCHOBHOE BHUMAHHUE YJIEISIETCS CUCTEMaM, B
KOTOPBIX OJHO H3 YPaBHEHHM IE€pPBOH
CTENIEHW, a Japyroe BTOpoil. W3BeCTHBIM
oOyuaroumcest croco6 MOJICTAHOBKHU
HaxOJHUT 3[eChb JaJbHEHIIee NPUMEHEHUE U
[I03BOJIIET CBOJUTH PEIICHUE TAKUX CUCTEM
K PELICHUIO KBaJpaTHOIO
ypaBHeHus1. O3HaKOMJIEHHE 00YyJarolmxcs ¢
IIpUMEpaMU CHUCTEM YPaBHEHUU C JBYMs
NEpPEeMEHHBIMH, B KOTOPHIX 00a ypaBHEHUSA
BTOPOU CTEIEHHU, JOJIKHO OCYLECTBIIATHCS C

JIOCTaTOYHO M OCTOPOXHOCTBIO u
OIPaHUYMBATHCS MPOCTEUILINMH
npumepamu.lIpuBneuenue W3BECTHBIX

oOyyaromumcst rpaduKoB MI03BOJISIET
MIPUBECTHU MPUMEPHI IPpahUUECKOTO PEeIICHUS
CHUCTEM  ypaBHEHHUH. C  nowmorkko
rpadUUecKux  MPEACTaBICHUH  MOXKHO
HarJsiIHO  TOKa3aTh OOy4aloIIMMCS, 4TO
CHUCTEMBl JIBYX YpaBHEHUH ¢ JByMs
NepeMEHHBIMU BTOPOM CTETIEHU MOTYT UMETh
OJIHO, J1Ba, TPH, YETHIpE pELICHHUS WU He

UMETH pemennii.PazpaboTanHblit
MaTreMaTU4eCKUl  ammapar  IO3BOJISAET
CYIIECTBEHHO pacCIIUPUTH KJ1acc
COJZIepKaTEIbHBIX TEKCTOBBIX 3azay,

pelaeMpIX ¢ IOMOLIBIO CUCTEM YPAaBHEHUM.
N3yuenune Tembl 3aBepllacTCs BBEACHUEM
MIOHATUI HEPaBEHCTBA c JIBYMsI
IIEPEMEHHBIMU U CUCTEMBl HEPAaBEHCTB C
IByMs  nepeMeHHbIMU.  CBenmeHus o




rpagukax YpaBHEHUI C JIBYMS
nepeMEHHBIMU UCIIONB3YeTC  TpH
WILTIOCTPALIH MHOKECTBA peleHui

HEKOTOPBIX IPOCTEHIIMX HEPaBEHCTB C
JIBYMsI IEPEMEHHBIMH U X CHCTEM.

I'naBa IV.
Apugpmerrnuecka
U
reoMeTpudecKas
nporpeccuu (15

4)

Apupmernueckas
pOrpeccHst
(Kommponvnas
paboma Ne 5)

I'eomerpuueckas
Iporpeccust
(Kommponvnas
paboma Ne 6)

Apudpmernueckass U TeoMeTpHyecKas
nporpeccun. opmyInbl N-To YWieHa U CyMMBI
NEepPBBIX NWIEHOB mporpeccuu. beckoHeuHO
yOBbIBaroIIasi reoMeTpuyecKast porpeccus.
OcHoBHasi meJb -  JarTh TOHATHS 00
apupMEeTHYeCKOW M TEeOMETPUYECKOU
MIPOTPECCUAX Kak YHCIOBBIX
MOCIIeIOBATEIBHOCTSIX 0CO00T0 BUA.

[Ipy wu3ydeHMH TEMBl BBOJUTCA TOHSATHE
MOCIIEIOBATEIbHOCTH, PAa3bACHIETCS CMBICI
TepMUHA «N- YIEH MOCIEeI0BATEIbHOCTH,
BbIpAa0aThIBAECTCS yMEHHE  HCIOJIB30BATh
MHJEKCHOE O00O3HaYeHue. OTH CBEICHUS
HOCAT  BCIOMOTATENbHBIM  Xapakrep U
UCTIOJIB3YIOTCS ISt U3YYCHUS
apupMETHYeCKOW M TEeOMETPUYECKOU
IIPOrPECCUM.

Pabora ¢ ¢opmynamu N-ro YjaeHa U CyMMBI
NEPBBIX N UYJIEHOB MPOTPECCH, MOMUMO
CBOETO OCHOBHOT'O HAa3HAYEHUs, IMO3BOJISET
HEOJTHOKPATHO BO3BpALIAThCS K
BBIUHCIICHUSM, TOJIECTBEHHBIM
npeoOpa3oBaHUsAM, PEIICHUIO YpaBHEHUH,
HEPaBEHCTB, CUCTEM.
PaccmarpuBarorcst XapaKTepUCTUYECKHE
CBOICTBa apupmMeTHUIecKoi u
TEOMETPUUYECKOU IIPOrpeccui, 4TO
MO3BOJISIET PACHIMPHUTH KPYT MpeaaraeMbIx
3ajay.

DNeMEeHTbI
KOMOMHATOPHKHU
U TEOpUH
BEPOSITHOCTEMN

(13 1)

DJIeMEHTbI
KOMOWHATOPHKH

Hauanbnbie
CBEIICHUS W3
TEOPHUH
BEPOSITHOCTEMN
(Kommponvnas
paboma Ne T)

KoMOuHaTopHOE  TpaBHIIO  YMHOYKCHUS.
[lepecraHoBKH, pa3MEIICHUs, COYCTAHUS.
OTHOcHTEeNbHAS YacTOTa ¥ BEPOSTHOCTh
CIIy4aifHOTO COOBITHSL.

OcHoBHast weap - O03HAKOMHUTh
oOydaronmxcs CHOHITHSIMH TIEPEeCTaHOBKH,
pa3MeleHus, COUYETaHUS u
COOTBETCTBYOIIUMH  (opMynamMu  JUIs
MoJicueTa WX YHWCNIA; BBECTH MOHSATHS
OTHOCHUTEIILHOM YacTOTHI W BEPOSTHOCTHU
CIIy4aifHOTO COOBITHSL.

N3ydyeHrne TeMbl HAaYyMHAETCS C pPEIICHUS
3a7a4, B KOTOPHIX TPeOyeTcsi COCTaBHTh TE
WIM WHBbIE KOMOWHAIMU DJIEMEHTOB U
MOICYUTATHHX YHCIIO. PasbscHsiercs
KOMOMHATOPHOE  TPAaBWIO  YMHOXCHUS,
KOTOpPOE HCIOJIb3YETCSl B JAIBHEUIIIEM MPU
BbIBOIe Qopmyn Uil moacuéra  gmcna
[IEPECTAHOBOK, PAa3MEIICHU U COYETAHUM.
[Ipy  w3ydYeHMHM  JAHHOTO  MaTepuaia
HE00XO0IUMO o0paTuTh BHUMAaHHE




oOydaromuxcs Ha pa3idyue  TOHATUH
«pa3MELICHUE u «COYETAHHUEC»,
chopMHUPOBATh Y HUX YMEHUE ONPEACTATh, O
KakoM BHJI¢ KOMOWHAIUA WAET peyb B
3ajaue.

B nanHo# Teme o0ydaromuecs 3HAaKOMSTCS C
HAYaJIbHBIMU  CBEJCHUSMHU U3  TEOPHUU

BEPOSITHOCTEM. Beogsrcs TOHSATHS
«CIIyd4aifHOE€ COOBITHE», «OTHOCHTEIbHAS
4acToTa», «BEPOSATHOCTb  CIIy4allHOTO
COOBITHSY. PaccmatpuBatorcs

CTaTUCTUYCCKUI U KIIACCUYSCKUH ITOIXO0IbI K
ONpEACIEHUIO BEPOSITHOCTH  CIIy4aliHOTO
coObiTus. Baxkno oOpatuTh BHUMaHHE
oOyJalommxcss Ha TO, 4YTO KIJIACCHUYECKOe
OTpefelIeHNE BEPOATHOCTH MOKHO
IPUMEHATh TOJBKO K TaKUM MOJEISAM
peanbHBIX COOBITHI, B KOTOPBHIX BCE UCXO/IbI
SBJIAIOTCS] PABHOBO3MOYKHBIMH.

[ToBTopenue (21

4)

HNrorosas
KOHTpPOJIbHAsI
pabota

21

IToBTOpeHune maTepuaa, MpoOUIEHHOTO 3a
Kypc anreOpsl 7 - 9 kacca, MoAroToBKa K
I'MA.




