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HosicHuTeabHAdA 3aNMCKA
PaGouast mporpamma coctaBieHa Ha ocHOBe «PabGoume mnporpammel. [lpenmerHas nuHUS
yuebHukoB FO.H. MakapsrueBa u apyrux: Mocksa «IIpocemenuey, 2021
Agtopsl nporpammel: H.I'. MuHniok
Pabouas IporpaMma IIpeHa3HaueHa JUIS paboThI 1o y4eOHUKY
Anrebpa. 9 kimacc. Yueb.nus obmeodpaszosar. yupexxaenuii. F0.H. Makaperues, H.I'. Munmiok,
K.M. Hemkos, C.b. CyBoposa: Mocksa IIpocsemenue 2021 r

1.) leapb n3yuenus:

® OBJAJACHUE CHUCTEMOW MaTEMaTHYECKUX 3HAHUW W YMEHUH, HEOOXOIUMBIX IS
IIPUMEHEHHUS. B IPAKTUYECKOW JESATEIBHOCTH, HW3YYEHUS CMEXHBIX JUCLUIUIMH,
MIPOIOJKEHHST 00pa30BaHUS;

"  MHTEJUIEKTYaJbHOE pa3BUTHE, (HOPMUPOBAHHE KAdeCTB JIMYHOCTH, HEOOXOIUMBIX
YeNIOBEKY Ul TOJHOLIEHHOM XH3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBIC/IM, KPUTHUYHOCTb MBIIIJICHUS, WHTYUIUS, JIOTUYECKOE MBIIUIEHUE, 3JIEMEHTHI
QITOPUTMHUYECKONH KYJIbTYpPbI, NPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTh K
IIPEOIOJICHUIO TPYAHOCTEM;

= (¢dopMUpOBaHUE MPEICTABICHUN 00 UIESX U METOJAaX MAaTeMaTHKU KaK YHHBEPCAJIbHOTO
A3bIKa HAYKU U TEXHUKHU, CPEJCTBA MOZEINPOBAHUS SIBJICHUH U NPOLIECCOB;

® BOCIHUTAHHE KYJbTYpbl JIMYHOCTH, OTHOLICHHS K MaTeMaTUKe Kak K 4YacTH
00IIIeYeTIOBEYECKONH KYJIBTYPHI, MOHMMaHUE 3HAYMMOCTH MAaTeMAaTHKH JUIS Hay4dHO-
TEXHUYECKOT0 ITporpecca;

" pa3BUTHE BBIUUCIUTENBHBIX U (POPMATIBHO-ONEPATHUBHBIX AIreOpandecKux yMEHHUH 10
YPOBHSI, ITO3BOJISIOIIETO YBEPEHHO MCIIOIB30BATh UX IIPHU PEIICHUM 3a/1a4 MATEMaTHUKA U
CMEXHBIX TpeaAMeToB ((u3uka, XUMHA, OCHOBbI WH(OPMATUKH M BBIYUCIMTEIHHOM
TEXHHKHU), YCBOCHME allllapara ypaBHEHUH M HEPABEHCTB KaK OCHOBHOIO CpEICTBa
MaTEeMaTHYECKOI O MOJIEITUPOBaHUS HPUKIJIAHBIX 3a1ad4, OCYIIECTBIICHUE
(GYHKIIMOHATBPHOW TOJATOTOBKM IIKOJBHUKOB. B Xxonme wu3yueHMss Kypca ydauiuecs
OBJIAJICBAIOT IPUEMAMU BBIYMCIICHUN HA KaJIbKYJIATOPE.

3amaum kypca:
-BBECTH IIOHATUS KBAJpPaTHOI'O TPEXWIEHA, KOpPHSA KBAJApPaTHOIO TPEXWIEHAa, H3YyYUTh
dbopMyiy paznoKeHus: KBaIpaTHOTO TpeXwieHa Ha MHOXKHUTEH;
- pacUIMpUTh CBEJCHUS O CBOMCTBAX (DYHKIIHIA, TO3HAKOMHUTH CO CBOMCTBAMH U TpapuKOM
KBaJApaTUYHON YHKIIUM U CTETICHHON ()YHKIINH;
- CUCTeMAaTU3UPOBATh M 000OIIUTH CBEJICHUS O PEIICHUH LIEbIX U APOOHBIX pallMOHATBHBIX
ypaBHEHUH C OJHON EPEMEHHO ;
- HAYYUTh PellaTh KBapaTUUYHbIC HEPABEHCTBA;
- 3aBEpUIACTCS U3YYEHUE CUCTEM YPABHEHMH C IBYMsI IEPEMEHHBIMU;
- BBOJUTCS MOHATHE HEPABEHCTBA C ABYMs IIEPEMEHHBIMHU U CUCTEMbI HEPABEHCTB C JBYMS
IIEPEMEHHBIMU;
- BBOJIUTCS MOHATHUE MOCIIEIOBATEIBHOCTH, U3y4aeTcsl apuMeTHIecKass U reOMeTpuIecKast
IIPOTPECCUH;
- BBECTH 3JIEMEHThl KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTEH.
2).001mas xapakTepucTUKA y4eOHOr 0 mpeaMera, Kypca:
- KpaTKas XapaKTepuCTUKA:

Martemaruueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE CKJIQJbIBAETCS M3 CIEAYIOLIUX
coJiepKaTeIbHbIX KOMIIOHEHTOB (TOYHbIC Ha3BaHUA OJIOKOB): apu(MeTHKa; anredpa; reoMeTpus;
9JIEMEHTHl KOMOWHATOPWUKH, TEOPUM BEPOATHOCTEH, CTAaTUCTUKH U JIOTUKU.B  cBoeit
COBOKYITHOCTH OHH OTpakaloT OoraThlii omeIT OOydeHHs MaTeMaTUKe B Hallledl cTpaHe,
YUUTHIBAIOT COBPEMEHHBIE TEHICHIIMM OTEYECTBEHHON M 3apyOeKHOM IIKOIBl U TO3BOJISIOT
peanu3oBaTh MOCTABJICHHbIE TIEpe MIKOJIBHBIM 00pa30BaHUEM LeNIH Ha HH(POPMAIIMOHHO EMKOM
W TMPAKTUYECKH 3HAYMMOM Marepuane. JTH COJepiKaTelIbHble KOMIIOHEHTBI, Pa3BUBASCh Ha
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NPOTSDKEHUH BCEX JIET 00yUYeHHsI, €CTECTBEHHBIM 00Pa30M MEPEIUIeTaloTCs U B3aUMOACHCTBYIOT
B YU€OHBIX Kypcax.

ApudmerukanprusBaHa CIOCOOCTBOBAaTh INPHOOPETEHHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOAMMBIX ISl TIOBCEAHEBHOM >km3HHM. OHa CHayXuT 0a3oi Il BCEro JIajJbHEUIEero
U3YyYCHHs] MaTEMaTUKH, CHOCOOCTBYET JIOTHYECKOMY DAa3BUTHIO U (OPMHUPOBAHMUIO YMEHHUS
II0JIB30BATHCA aJITOPUTMAMU.

Anrebpa M3yuenue anreOpbl HamejaeHO Ha (OPMHUPOBAHME MATEMAaTUYECKOIO ammapaTa
JUISL peleHus 3a/1ad U3 MATEMATHKH, CMEXHBIX IPEIAMETOB, OKPYKAIOIIEH peaabHOCTH. SI3bIK
anreOpbl MOJUYEPKUBAEeT 3HAYCHHE MATEeMAaTHUKU KakK s3bIKa JUIS TOCTPOEHHUS MaTeMaTHYeCKUX
MOJIeJIel, TPOIECCOB M SBJICHWUW peabHOro Mupa (OJHOM W3 OCHOBHBIX 3a/auy HW3Y4YEHUS
anreOphl SIBISICTCS Pa3BUTHE ANTOPUTMUYECKOTO MBIIIICHHS, HEOOXOIUMOT0, B YaCTHOCTH, IS
OCBOEHHUSI Kypca HWH(GOPMATUKH;, OBJIQJICHHE HaBbIKAMHM JIEAYKTHUBHBIX PaCCYXKJICHUU.
[IpeoOpa3oBaHne CHUMBOJIMYECKMX (DOPM BHOCUT CBOM crneuu(pUYecKUid BKIAJ B pa3BUTHE
BOOOpaX€HUs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. [[pyroit BakHOM 3amaueit
U3yUYEHHS anreOpbl SIBISETCS MOTY4YEeHUE IMIKOJIbHUKAMHU KOHKPETHBIX 3HAHMHM O (QYHKIMAX Kak
BOKHEUINIEH MaTeMaTHYECKOM MOJENH IS ONHCAHUS M HWCCIACAOBAHHUS Pa3HOOOpPA3HBIX
IIPOLIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIMAJIBHBIX, IEPUOAUYECKUX U JIp.), A
dbopMupoBaHus y 00y4aromUXCs MPEICTABICHUIA O POJIM MaTeMAaTUKHU B Pa3BUTHUU LIMBUIU3ALUU
U KYJIbTYpHI.

I'eomeTprs— OAMH W3 BaXXHEHIIMX KOMIIOHEHTOB MaTEeMaTHMYECKOTo OOpa3oBaHMS,
HEOOXOMUMBIA ISl MPUOOPETeHUs KOHKPETHBIX 3HAHMA O TPOCTPAHCTBE U TPAKTUUYECKU
3HAaYUMBIX yMEHUH, (OPMUPOBAHHUS SA3bIKA OMUCAHHUS OOBEKTOB OKPYXKAIOLIETO MHpa, AJs
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOpPAKEHUS M HMHTYWIIUH, MaTEMAaTUYECKOH KYJIbTYpBI, JUIS
ACTETHYECKOTO BOCHUTAHMUsS oOydaromuxcs. M3yueHue reoMeTpuu BHOCHT BKJIaJ B pa3BHUTHE
JIOTHYECKOTO MBIIUICHHS, B (POPMUPOBAHHUE MOHSATHS 10Ka3aTebCTBA.

DJeMeHTHI JIOTUKH, KOMOMHATOPUKHU, CTATUCTUKA U TEOPHUH BEPOSITHOCTEH CTAHOBATCS
00s13aTeIbHBIM KOMITOHEHTOM IIKOJIBHOTO OOpa30BaHMs, YCHJIMBAIOIIMM €ro MPHUKJIATHOE U
MPAaKTUYECKOE 3HayeHHe. DTOT Marepual HeoOXOIuM, MpexIe Bcero, s (opMUPOBaHUs
(YHKIMOHATBHONH T'PAaMOTHOCTH — YMEHHH BOCIPHUHHMMATh M aHAJIW3UPOBATh WH(OpPMALHIO,
NPEJICTaBICHHYI0O B pa3Nu4HbIX (opMax, MOHMMATh BEPOATHOCTHBIM XapakTep MHOTHX
peanbHBbIX 3aBUCHMOCTEH, IIPOU3BOAMTHL IPOCTEHIIME BEPOATHOCTHBIE pACU€Thl. I3ydenwue
OCHOB KOMOMHATOPHUKH TO3BOJIUT y4allleMycCsl OCYIIECTBIISATh PACCMOTPEHUE CllydaeB, nepedop u
NOJICYET YKMCIla BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX MPUKIAJHBIX 3aa4ax.

[Ipy m3ydyeHHM CTaTHUCTUKM U TEOPUU BEPOSTHOCTEH OOoramarTcs MpeaCTaBICHUS O
COBPEMEHHOM KapTHHE MHpa M METOJaX €ro MCCleAOBaHUs, (pOpMUpYETCs MOHHUMAaHUE POJIU
CTaTHCTUKHM KaK HCTOYHHKA COLHUAIbHO 3HAYMMOW WHGOpPMAaIMU, U 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSATHOCTHOI'O MBILIUIEHHUS.

Takum oOpa3om, B X0/Ie OCBOCHHSI COACPIKAHUS Kypca yJallliecs MoJy4yaloT BO3MOKHOCTE!
pa3BUTh NPEJICTABICHUE O UNCIE U PpOJM BBIYMCIECHUH B 4YEIOBEUECKON IPAKTUKE;
c(hopMUPOBaTh NPAKTHUUYECKNE HABBIKU BBIMOJIHEHUS YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHMCIICHUM, Pa3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;

OBJIAJIETh  CUMBOJHUYECKHUM  SI3bIKOM  anreOpbl, BbIpaboTaTh  (opManbHO-ONEpATUBHBIC
anreOpandyeckre yMEHHsl M HAy4YUTbCA IPUMEHATh MX K PEHICHUI0 MaTeMaTUYeCKUX U
HEMaTeMaTUYeCKUX 3a1ad4;

U3yYUTh CBOMCTBA M TIpaduKd DJIEMEHTAPHBIX (DYHKIUH, HAy4YUTbCS HCIOJIB30BATh
¢GbyHKIMOHAIbHO-TpaUUeCKUe TPEACTABICHUS JUIsl ONHCAaHWs M aHaju3a peajibHBIX
3aBUCUMOCTEI;

Pa3BUTh MPOCTPAHCTBEHHBIE MPEACTABICHUS U W300pa3UTENbHbIE YMEHHS, OCBOUTH OCHOBHBIE
(axkThl 1 METOJIbI INIAHUMETPUH, TO3HAKOMUTHCS C TIPOCTEHIINMU MTPOCTPAHCTBEHHBIMU TEIAMHU
1 UX CBOMCTBaMM;



IOJlyYUTh TMPEACTABICHUS O CTaTHCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE U O
pa3IUYHBIX Croco0ax HMX HM3Y4YeHHsS, 00 OCOOCHHOCTSX BBIBOJAOB W TPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

Pa3BUTh JIOTUYECKOE MBIIUIEHUE U peub — YMEHHUS JIOTUYECKH OOOCHOBBIBAThH CYXKACHMUS,
OPOBOJUTH  HECIOXHBIE CUCTEMAaTH3allMM, TMPHUBOAUTH TNPUMEPhl M  KOHTPIPUMEPHI,
HCIIOJIb30BATh Pa3IMUHbIC SI3bIKU MAaTEMATHKHU (CIIOBECHBIN, CHMBOJIIMYECKUH, TpaduyecKkuil) s
WTIOCTPAIMK, UHTEPIPETALUH, apTyMEHTAIIUY U I0Ka3aTeIbCTBA;

chopMUpOBATh MPEACTABICHUS 00 U3y4yaeMBbIX MOHITHUIX U METO/IaX KaK BaXKHEHUIINX CpeAcTBax
MaTEMaTUYECKOTO MOJIEIMPOBAHUS PEATbHBIX POLIECCOB U SIBICHUU.

B kypce anreOpsl 9 kiacca BelpabaThIBaeTCsl YMEHUE PACKIIAIbIBATh KBAJAPATHBIM TPEXWIEH Ha
MHOXKHTE/H; yMEHHE CTpOMTh Tpauk (GyHKIEH y = ax’+ bx + ¢, yMeHHe yKa3bBaTh
KOOpAMHATHl BEPIIMHBI TapadoJibl, OCH CUMMETPHH, HAIPaBJICHHE BETBEH; yMEHHE HAXOAUThH IO
rpaduKy MpOMEXYTKH BO3pacTaHUs M yObIBaHUS (YHKLUHU, IPOMEKYTKH, B KOTOPBIX (DYHKIIHA
COXpaHsSET 3HaK; yMEHUE pelIaTh HEPABEHCTBA BU/IA ax’+ bx + ¢>0 win ax’+ bx + ¢<0, rue a=0;
YMEHHUE peulaTh Lenble M JPOOHO palMOHAJIbHBIE YPaBHEHHUS C OJHON NMEPEMEHHOH; yMeHHe
pemarh MPOCTEHIINE CHUCTEMBl, COJAEp)KAIlMe ypaBHEHUE BTOPOM CTENEHH C JABYMS
NEPEMEHHBIMH, M TEKCTOBBIE 33/1a4H C IMOMOIIIBIO COCTABJICHUS] TAKUX CHUCTEM; BBIpaOaThIBaeTCs
YMEHHME HCII0JIb30BaTh MHJEKCHOE O0O03HaueHUEe, KOTOPOE HCIOJB3YeTCsl MpU H3YYEHUU
apu(METHUECKOW M TEOMETPHUYECKOW NPOTrpecCMd; YMEHUE HCIOIb30BaTh KOMOMHATOPHOE
IpaBUjia YMHOXEHHS, KOTOPOE HCHOJIb3yeTCs MpU BbIBOAE (QOpMya JUid TMOJCYETa 4YHclia
MEPECTAaHOBOK, Pa3MEIIEHUH U COYETaHWN, YMEHHE OIpeNeNsaTh, O KaKOM BUIE KOMOMHAIUN
UJET peyb B 3a/1a4e.

- YKa3aHHMe, HAa OCHOBAHMH KaKOW NMPUMePHOii (aBTOpPCKoOii) padoyeil mporpaMmbl
cOCTaBJIeHA:

Pabouas nmporpamma yuyeOHOTO Kypca cocTaBiieHa Ha ocHoBe [IpuMepHOl mporpammbl
OCHOBHOTO o00miero o0pa3oBaHUs IO MAaTEeMAaTHKE B COOTBETCTBHH C (eaepaibHbIM
KOMIIOHEHTOM TOCYJapCTBEHHOI'O CTaHAapTa M C YYETOM PEKOMEHJALMH aBTOPCKUX MPOrpaMM
FO.H.Makapsiuena.

[Iporpamma Kypca CriocOOCTBYET JIOTMYECKOMY Pa3BUTHIO U (OPMHUPYET YMEHHS IMOJIb30BATHCA
aIroOpUTMaMHU.

OO0umii 00bEM YacoB HA M3yYeHHe M CUHMILIMHBI, IPeyCMOTPEHHBIH YU4eOHbIM IVIAHOM:
PaGouast mporpamMma pccuntana Ha 3 yaca anreopsl B Henento (102 gaca B rox) u pazpadboraHa
st yaeonuka Maxkapsraes FO.H., Munmiok H.I'., Hemkos K.1., CyBoposa C.b., «Anre6pa.
YuebHuk 1151 9 Kitacca 0011e00pa3oBaTENbHBIX YIPEHKIACHHUI .

3).MecTo yueOHOr0 nmpeaMera, Kypca B y4eOHOM IUIaHe, CPeau APYTruxX y4eOHbIX
AMCUMILIMH HA OoNpeae/IeHHON CTyleH! 00pa30BaHusl:

CormacHo ¢enepampHOMy 0a3uCHOMY ydeOHOMY TUTaHy JJisi  00pa3oBaTEIbHBIX
yupexnenuit Poccmiickoit @enepanuu Ha u3ydeHue anreOpsl B 9 Kiacce OTBOAMTCA 34aca B
Hepelo, Bcero 102 gaca.
5).Pe3ynbTaThl 0CBOCHHS Kypca (Tpe0OBaHMSA K YPOBHIO NOATOTOBKH 00Y4YaIOIIMXCs):
-YyMeHHUSI M HABBIKH YYeHUKA:

AJITEBPA
YMETb

"  COCTaBJATh OYKBEHHBIC BBIPKEHUS W (DOPMYIIBI IO YCIOBUSM 3a7a4; OCYIIECTBISATh
B BBIpAXEHUSAX M  (QopMylax  YHCJIOBbIE TOJCTAHOBKHM U  BBINOJIHATH
COOTBETCTBYIOIIHNE BBIYUCICHHUS, OCYILIECTBIIATh MOJICTAHOBKY OJHOTO BBIPAXKCHUS B
Jpyroe; BeIpaxarth U3 GopMys OJHY MEPEMEHHYIO Yepe3 OCTAIbHBIE;

" BBIIOJHATH OCHOBHBIE JEUCTBHUSI CO CTENEHSIMH C IEJIbIMUA [OKA3aTEeJsIMU, C
MHOTOWJIEHaMH M C aureOpanyeckKuMH JpoOSIMHU; BBIIOJHATH PA3JIOKEHHE
MHOTOYJICHOB HAa MHOXHTEIM; BBITOJIHATh TOXKICCTBEHHBIE TPeoOpa3oBaHUs
palMOHATIBHBIX BBIPAKECHUN;



NPUMEHSATh CBOWCTBA apU(METHUECKUX KBAAPATHBIX KOPHEHW JUIS BBIYMCIICHUS
3HAYCHUH W TPeoOpa3oBaHUN YHUCIIOBBIX BBIPAKCHUM, COICP)KAIIUX KBaJpaTHBIC
KODHH;

pemiaTh JIMHEHBIE, KBAJApPAaTHbIE YPAaBHEHUS U PALMOHAIBHBIE YpPAaBHEHMS,
CBOIAIIMECS K HHUM, CHCTEMbl JABYX JIMHEMHBIX YypPaBHEHUII U HECJIOXHbBIE
HEIUHEHHEIC CUCTEMEI,

peunaTh JIMHEMHbIC U KBAJAPAaTHBIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI;
pemath TEKCTOBbIE 3aJayd  aureOpayeckuM METOJOM, HHTEepPIpPEeTUPOBATh
MOJIyYeHHBIH pe3yabTaT, MPOBOJAUTH OTOOp pelIeHui, UcXoAs u3 (GOpMyTUPOBKU
3a/1a4u;

n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMOI;

ONpEeNensaTh KOOPAWHATBI TOYKM IUIOCKOCTH, CTPOMTh TOYKM C 3aJlaHHBIMU
KOOpAWHATaMM; U300pakaTh MHOKECTBO PELICHUH JIMHEHHOTO HEPABEHCTBA;
pacrno3HaBaTh apupMeTHUYECKHe U FeOMETPUYECKHE MPOTPECCHU; pellaTh 3aJadyu C
npUMeHeHHeM (OpMYITbI OOILEro WIeHa M CyMMbI HECKOJIBKHX IEPBBIX YJICHOB;
HaxOJWUTh 3HAYCHUsS (PYHKIMHU, 3a7aHHON (QopmynoH, Tabmuieid, rpadukoM 1Mo ee
apryMeHTy; HaXOJWTh 3HAa4YCHHWE apryMeHTa IO 3HAYeHHIO (YHKLHHU, 3aTaHHOU
rpauKoM WU TaOIUIEeH;

OlpeneNaTh CBOMcTBa (yHKIMM 1O ee TrpaduKky; NPUMEHATH Trpadudeckue
MIPEACTABJICHUS IPU PEIIEHUN YPABHEHUH, CUCTEM, HEPABEHCTB;

OIHCHIBATH CBOMCTBA M3ydeHHBIX (GYHKIMI (Y=KX, re k=0, y=kx+b, y=x*, y=x’, y =

X y=+x), cTpouTh UX rpaduKy;
X

UCIOJIBb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B NMPAKTUYECKOH IESITENbHOCTU U
[TOBCETHEBHOM XKU3HM JJIS:

BBITMIOJIHEHUST pacueToB 1o (opmynam, cocTaBieHUs (OPMYJ, BbIPAKAIONIINX
3aBHCHMOCTH MEXAY peallbHbIMH BEJIMYMHAMU; HAaXOXXICHHS HY>KHOU (opMyIbl B
CIPaBOYHBIX MaTepHallax;

MOJEJIMPOBAHUS IPAKTUYECKUX CUTYallMid U UCCIETOBAHUM MTOCTPOEHHBIX MOJEIEH C
MCTOJIb30BAHUEM alllapaTa ajareopsl;

OMHCAaHUS 3aBUCUMOCTEH MexAy (U3MUYECKHMMH BEIMYMHAMH COOTBETCTBYIOIIUMU
dbopmynaMu pu UCCIETOBAHUN HECIOXKHBIX MPAKTUYECKUX CUTYaLUH;
MHTEpIpEeTay rPaGUKOB peallbHbIX 3aBUCUMOCTEI MEKy BETUYUHAMHU.

OJIEMEHTBI JIOTUKU, KOMBUHATOPHKH,
CTATHUCTHUKHU N TEOPHUU BEPOATHOCTEHN

yMEThb

MPOBOANTh HECIIOKHBIE J0Ka3aTeNbCTBA, MOJy4yaTh MPOCTEHIINE CIEACTBUS U3
W3BECTHBIX WM paHee TMONYYCHHBIX YTBEPKICHUH, OICHUBATh JIOTHYECKYIO
MPaBWIBHOCTh PACCYXJCHUU, MHCIONb30BaTh MPUMEPHl s WUIIOCTPAUU U
KOHTPIIPUMEPHI JITIs1 OTIPOBEPIKCHUSI YTBEPIKICHUH;

W3BJIEKaTh WH(OpPMAIIKIO, TIPEACTABICHHYIO B TaOJIUIaX, HA AMarpaMMax, rpadukax;
COCTaBJIAThH TAOIHIIBI, CTPOUTH TUATPaAMMBbI U TPadUKH;

pemate KOMOWHATOPHBIE 3a7]aud IMYTEM CHUCTEMATHYECKOIro mepedopa BO3MOKHBIX
BapHAHTOB, BEIUUCIISITh CPETHUE 3HAUCHUS PE3yIbTaTOB U3MEPECHHIA,

HAaXOJUTh YacTOTy COOBITHSI, UCHOJb3Yys COOCTBEHHbIE HAOJIOJEHUS W TOTOBBIC
CTAaTHUCTUYECKUE JIaHHBIC;

UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHUS B MPAKTUUYECKOW AEATEIbHOCTU U
MOBCEIHEBHOM KU3HU 1A

BBICTPAMBAHHUS aprYMEHTAIIMH MPU JT0KA3aTeIbCTBE (B OpMe MOHOJIOTA M TUAJIOTA);
pacrno3HaBaHUsl JIOTUYECKU HEKOPPEKTHBIX PACCYKICHUIA;
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"  3aMKMCU MAaTEeMAaTUYECKUX YTBEPKICHUH, JOKAa3aTEIbCTB;
" aHajIM3a peaJbHbIX YMCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE JIUAarpaMM,
rpadukoB, TaOnuIy;
" pemieHus NMPaKTHUYECKHUX 3a7a4 B MMOBCETHEBHON M MPO(ECCHOHATLHOMN IeATEIbHOCTH
C WCTOJB30BAaHUEM JICUCTBUN C YHCIIaMH, TPOIEHTOB, JUIMH, IUIOMIA/eH, 00BEMOB,
BpPEMEHH, CKOPOCTH;
"  pemeHUs Y4eOHBIX U MPAKTHYECKUX 3a7a4, TPeOYIOINX CHCTEeMaTHIeCcKOoro nepedopa

BapHaHTOB;

® TIOHHMAaHUA CTATUCTHUYCCKUX yTBCp)K[[GHPIfI.

-MesKIpeIMeTHbIe CBSI3HM, PACKPBITHIE B X0/1e M3YUeHUS Kypca: QusuKa, Xumus, 2eoMempus.

Conep:xanue o0yueHust

Ne
n/ | HammenoBanu
n e paszena

3HAHUSA U yMeHHUS y4yauerocs no
pasneiy

Kpartkoe onucanmne
co/iep:KaHus pa3jieia,
o0yuawumux 6J10K0B ¢
BKJIIOYEHHEM OCHOBHBIX
TePMUHOB

1 KBanpatnunas
byHKIS.

3HaTh OCHOBHBIE CBOMCTBA (DYHKIIHA,

YMETh HaXOJUTh POMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3paCTaHMS,
yObIBaHUs (QYHKIU; ONpenesieHne H
CBOMCTBA YETHOM M  HEYECTHOHU
byHKINH]; 4TO CTETECHb c
OCHOBaHMeM, paBHBIM 0 orpenensiercs
TOJIBKO L MOJIOKHUTETBHOTO

I[pO6HOl"O mokasarejisis M 3HaTb, 4YTO
CTCIICHU C ,Z[pO6HI:IM IIoKa3aTcjieM HE
3aBUCAT OT cIoco0a 3aIlicu IB BUIC

npobu;  CBOWCTBA  CTEMEHEW ¢
palnMoHABFHBIM TIOKa3aTesieM, YMETb
BBITIOJIHATH HpOCTefIIHHe
npeoOpa3oBaHUs BBIPOKCHH,

COZICPKALINX CTEMEeHU C JAPOOHBIM
MOKa3aTeneM; OIpeseeHne KOpHS n-
)74 CTCIICHU, IPU KAKUX 3HAYCHUAX a

HMMEET CMBICIT BRIPAKEHUE ia .

Ymersb HAXOIUTH o0JacTe
onpeAeNeHUusT M O00JacTh 3HAYCHUU
byHKUMKH, YnuTaTh rpaduk (QyHKIUU;
pemiath  KBaJpaTHbIE  ypaBHEHHUS,
ONPEACIISITh 3HaKH1 KOpHE;
BBITIONTHSATE PA3JIOKECHHE KBAJAPATHOTO

OyHKIUS.
Bospacranne u  yObIBaHHe
byHKIIH. KBanpartusrii
TPEXUICH. Pasznoxenue
KBaJpaTHOIO TpEX4ieHa Ha

MHOXUTenu. Pemenue 3agad
MyTEM BBIJICTICHUS] KBajpara

IBy4ICHa W3  KBAJPaTHOTO
TpexuJeHa. DyHKIMSA
y=ax’+bx+c, e& cBoiicTBa,
rpadux. [Ipocreitmme
npeoOpa3oBaHus rpagHuKoB
byHKIHA. Pemenue

HEPABEHCTB BTOPOU CTEIEHU C
OIHOW mepeMeHHoW. Pemenue

palMoOHaTBHBIX HEPaBEHCTB
METOJIOM HWHTEpBaJIOB. YeTHas
u HEeYeTHas GyHKIMH.

Oyukuusa y=x", Onpenencuue
KOpHS N-1 CTEIICHHU.

6




TpeXwieHa Ha MHOXHTEIH; CTPOUTH
rpauk DYHKIHHE y=ax’ * BBITONHATH
MPOCTEUIIINE

npeoOpa3oBaHUATPAGUKOB  (YHKIIHIA;

CTpOUTh  TpapWK  KBaJpaTHIHOU
(YHKIIUHM, BBIMOIHATE MPOCTEHIINE
npeoOpa3zoBanus TpaduKoB GyHKIIHIA;,
CTpOUTh  TpapuK  KBaJpaTHYHOU
GyHKIMMY» HAXOOUTh MO TpaduKy
HyTu (QYHKOUH, TPOMEKYTKH, TJIe
byHKIHS MIPUHUMAET
MOJIOKHUTETIbHBIE W OTPHUIlATEIbHBIC
3HAYCHUS; MOCTPOHTH rpaduk
QyHKOMH y=ax’ ¥ OPUMCHSATH €&
CBOICTBA; MOCTPOUTH rpaduk

dyHKIEH y=ax’ + bX+ ¢ # IPUMEHSATH
eé CBOMCTBA,; HaXOIUThL  TOKH
nepeceuenus rpapuka Kagpatuunoi
GyHKIMH C  OCAMH  KOOpJHMHAT;
Pa3NOKUTh KBAJPATHBIA TPEXWIEH Ha

MHOXHTEJM, PpelIaTh  KBaJIpaTHOE
ypaBHEHHE;,  pemiath  KBaJPaTHOE
HEPaBEHCTBO anreOpanyecKuM
Croco0OM;  pemaTrh  KBaJapaTHOE

HEPaBEHCTBO C TMOMOINBIO Trpaduka
KBaJIpaTUYHON  (YHKIMH;  peuiathb
KBaJIpaTHOE HEPABEHCTBO METOJOM
WHTEPBAJIOB; HAXOAUTb MHOXECTBO
3HAYeHUH KBaJpaTHYHOW (YHKIIHH;
pelath HEPaBEHCTBO ax’ +Bx+c>0 Ha
OCHOBE  CBOMCTB  KBaJpaTU4YHOU
byHKIHH; CTPOUTh Tpaduk (YHKIIUHA
y=X" , 3HaTh CBOMCTBA CTCIEHHOMN
byHKIIUN c HaTypaJIbHBIM
II0Ka3aTeseM, YMETb pemarthb
ypaBHEHHs X =a MpPU: a) YETHHIX U
0)HEUeTHBIX 3HAYCHUSAX N.

YMeTh  BBINOJHATH  OPOCTEHIINE
npeoOpa3oBaHusi U BBIYMCIICHUSA
BBIPDQXKECHHM, COJAEPXKAIIUX KOPHH,
IIPUMEHSISI  U3YYEHHBIE  CBOMHCTBa
apupMETHIECKOTO KOpHS n-i
CTETICHH.

YpaBHeHus u
HEpaBEHCTBA C
OTHOH
MIEPEMEHHOM

3HaTh METO/Ibl PEIICHUS YPABHEHUI:
a) pasyioKEHUE HAa MHOKUTEIIH;

0) BBeICHNE HOBOW MEPEMEHHOM;
B)rpaduueckuii crmnocod.

YMerb pemiath I1enble  YpaBHEHUS
METOJO0M BBEJICHUS HOBOU
MepPEMEHHON

[lenoe ypaBHEHHME U  €ro
KopHU. Pemenue ypaBHEHUI
TpEeTbel M YETBEPTON CTEIECHU
C OJHUM HEHU3BECTHBIM C
IIOMOILBIO  pAa3JIOKEHUS  Ha
MHOXHUTEIM U BBEACHHS
BCIIOMOT'aTeJIbHOM




MEPEMEHHOM.

YpaBHeHus u
HEPABEHCTBA C

TBYMSI

3HaTh METO/Ibl PEIICHUS YPABHEHU:
a) pa3IoXKeHHe Ha MHOKUTEIH;
0) BBeICHNE HOBOM MTEPEMEHHOM;

[lenoe ypaBHEHHME U  €ro
KopHU. Pemienue ypaBHEHUI
TpEeTbell M YETBEPTON CTEIECHU

MEPEeMEHHBIMH | B)rpaduueckuii crocoo. C OJIHUM HEHU3BECTHBIM C
YMerb pemiath Ienble YpaBHEHHUS | IOMOIIBIO  Pa3lIOKEHUS  Ha
METOJIOM BBEJICHUS HOBOM | MHOXKHUTEIM U BBEJACHHS
MEPEMEHHOM; pelaTh CHCTEMBI 2 | BCIIOMOTaTeIbHOM
YpaBHEHMH C¢ 2  NEPEMEHHBIMU | IEPEMEHHOM.
rpagu4eckuM  CcrmocoOoM;  pemath | YpaBHEHUE c TBYMSI
ypaBHEHHS ¢ 2  TIEPEMEHHBIMH | IEpEMEHHBIMU U €ro rpaduxk.
CrocoOOM MOJICTAHOBKU U CIIOKEHUS; | YpaBHEHUE OKPY>KHOCTH.
pemiate 3amgadud «Ha paboTy», «Ha | Pemenue CHUCTEM,
IBUKEHHE» M JIPYTHe COCTAaBJICHHUEM | COAEPXKAIUX OHO ypaBHEHHE
CUCTEM ypaBHECHUM. IIEpBOM, a Jpyroe BTOpPOH
CTEIICHU. Pemrenne  3amau
METOJIOM COCTaBJIEHUSI CUCTEM.
Pemrenue CUCTEM JIBYX
YpPaBHEHUI BTOPOHM CTENEHU C
JBYMsI IEPEMEHHBIMHU.
Apudmernuec Apudmernueckas u
Kas u reOMETpHUYECKasl IPOTrPECCHH.
reoMeTpuyecKka ®opMyJIbl N-TO YWieHa U CYMMBI

s IpOrpeccun

N IEPBBIX WICHOB IIPOTPECCUMU.

DJIEMEHTHI
KOMOWHATOPHK
U ¥ TEOPHH
BEPOSATHOCTEM

3HaTtp ¢opMyny n -TO UJeHa
apupMeTHIECKON MIPOTPECCHH,
CBOWCTBa WJICHOB apU(pMETHYECKOU
IpOrpeccuy,  CIocoObl  3aJaHus
apu(pMETHYECKON MPOrPeccHr; Kakas
IIOCJIEZI0BATEIBLHOCTD ABIIACTCS
reOMETPUUYECKON, YMETh BBISBIATS,
ABJIACTCA JIM  IIOCJIENOBATEIbHOCTD
F€OMETPUYECKOM, €eclih  Ja, TO
HaXOJUTh

YMerh, NOHMMAaTh TEPMUHBI «UJIEH
MIOCJIEI0BATEIBHOCTIY, «HOMED 4YJICHA
MOCTIeIOBATEIbHOCTHY, «(hopMyia n —
X0 4jieHa apudMeTHUIeCKOn
IPOTPECCUn»; TPUMEHATH (HOPMYITy
CYMMBI n  —TEpBbIX YJICHOB
apu(METHYECKOW MpOrpeccud mpu
pelIeHNH 3a]la4; BBIUUCIATH JHO0O0M
YJIEH TEOMETPUUECKON IPOrPECCUH 110
¢dopmyne, 3HATh CBOMCTBA YJIEHOB
reOMETPUUYECKON IIPOrpeCCu;
IPUMEHATh (POpMyNy HpH peLICHUU
CTAaHJApPTHBIX  3aJa4; [PHUMEHATH




dbopmyny S :li MpU  peIICHUHN

MPAKTUYCCKUX 3aJa4, HaxXxoauThb
Pa3HOCTh aprupMeTHIECKON
IIpOrPECCUH; HAXOAUTHL CYMMy n
NEepPBBIX WICHOB apu(METHIECKOU
MPOTPECCUU.; HAXOIUTh; JII000H UJeH
reOMEeTPUYECKON MIPOTPECCHH;
HaxoJuTb CyMMY N ICPBBIX YJICHOB
reOMETPUYECKON MPOrPECCUH; peniaTh
3aaun.

IToBTOpEHUE

3HaTBBCE OCHOBHBIC OITPE/EIICHNS,
MOHATHUS U (POPMYJIBL.
YMeTh HCIOJIH30BaTh UX HA MPAKTHKE




