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I. Illtanupyemble pe3yibTaThl 0CBOEHHUSI y4e0OHOT0 IpeaMeTa

[Iporpamma obecreunBaeT JOCTHIKEHHE CICAYIOIUX PE3YJIbTATOB OCBOCHHUS 00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOT'O

ob1mero oOpa3oBaHus:

Jluunocmmuote pe3yiomamasl:
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dopMUpOBaHHE OTBETCTBEHHOIO OTHOILIEHUS K YYCHHIO, TOTOBHOCTH K CaMOPAa3BUTHIO M CaMOOOpPA30BaHHIO HA
OCHOBE MOTHUBAIIMU K OOY4YEHHIO, OCO3HAHHOMY IOCTPOCHUIO MHIMBUAYaJIbHOW 00pa30BaTENbHON TPACKTOPUH C
YYETOM YCTOHYMBBIX O3HABATENILHBIX HHTEPECOB, BBIOOPY MPO(UIEHOIO MATEMAaTHIECKOTO 00Pa30BaHHSI.
®DopMHUPOBAHUE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BHTHUS HAYKU.
®DopMHPOBAHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B YY4E€OHO-HCCIICIOBATCIILCKOM, TBOPUYESCKON U APYTUX BUAAX
JICSITETIBHOCTH.

YMeHHe SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOW W MHCHMCHHOM peYd, MOHMMATh CMBICI
MOCTABJICHHOM 3a/1a4M, BBICTPAUBATh apTyMEHTAIIHIO, IPUBOUTH IPUMEPEI H KOHTPIIPUMEPBI.

KpuTHYHOCTD MBINICHHS, YMEHUE PACIIO3HABATH JIOTUYCCKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTJIMYATh TUIIOTE3Y OT
(akra.

KpeaTrBHOCTb MBILLUICHHUS, THUIUATUBY, HAXOJYUBOCTh, AKTUBHOCTD IPH PELICHUH 33/1a4.

YMeHue KOHTPOIHPOBATh MPOLIECC U PE3YJIbTAT MATEMATHIECKOM AEATEIbHOCTH.

Memanpeomemmnule pesynomamal:

@opMHpOBaHUE YHUBEPCANBHBIX YYEOHBIX JAEHCTBHH (ITO3HABATENBHBIX, PETYISATHBHBIX, KOMMYHHKATHBHBIX),
00eCIeUMBAKONIUX OBJIAJICHUE KITFOYCBBIMU KOMIICTCHIUSIMH, COCTABIISIONIMMHU OCHOBY YMCHUS YYUTHCS.

YMeHHe caMOCTOATENFHO TUTAHUPOBATh aIbTCPHATUBHBIC ITYTH TOCTHIKCHUS IIEJICH, 0CO3HAHHO BHIOMpATh Hanboee
3¢ (heKTUBHBIC CIIOCOOBI pEeIlICHNs YUCOHBIX U IMO3HABATEIBHBIX 3a/1a4.

YMeHHe OCyIIeCTBISATh KOHTPOJb MO PE3YNbTaTy M MO CIOCO0y ICHCTBHS HA YPOBHE IMPOU3BOJIBHOTO BHUMAHHS U
BHOCHUTH HEOOXOIMMBIC KOPPCKTHBEI.

YMeHne afiekBaTHO OIEHUBATh MPABWIBHOCTD WM OITMOOYHOCTH BEITIONHEHUS YIeOHOH 3amaun, ee 00BEKTHBHYIO
TPYAHOCTH ¥ COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS.

Oco3HaHHOE BIIaJICHHUE JIOTHYESCKAMH ACUCTBUSAMH ONpEICICHHUS TMOHATHH, 0000IIeHNUs, YCTAHOBICHUS aHAJIOTHA,
KIaccu(UKaIi Ha OCHOBE CaMOCTOSTEIFHOTO BHIOOpA, OCHOBAHMHA M KPHUTEPHEB, YCTAHOBIICHUS POIOBHIOBBIX
CBA3EH.

YMeHne ycTaHaBIWBaTh NPUYUHHO-CICACTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE DPACCYXICHHE, YMO3aKIIOUCHHE
(MHIYKTHUBHOE, ICAYKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIBI

YMeHrne OpHeHTHPOBATHCS B YICOHHKE (Ha Pa3BOPOTE, B OTJIABICHHUH, B YCIIOBHBIX 0003HAYCHHUSX).

YmMmenue onpenessiats 1 GOPMUPOBATH IEITh ACATSIFHOCTH HA YPOKE C ITOMOIIIBIO YIUTEIIS.

YMeHre MmporoBapHuBaTh MOCICAOBATCILHOCTD JCHCTBUI Ha YPOKE.

YMeHHe YIUTHCS paboTaTh MO MPENIOKCHHOMY YYUTEICM IUIAHY.

YMeHue Aenath BRIBOABI B PE3yJIbTaTe COBMECTHOM Pa0OTHI KJacca M yUUTEIIs.

‘YMeHnue npeodpazoBeIBaTh HHPOPMAITHIO U3 OHOW (GOPMBI B IPYTYIO.

‘YMeHune noapoOHO nepecka3biBaTh HEOOIBIINE TEKCTHI.

YMmeHue co3gaBaTh, IPUMEHITh M IPEOOPa3OBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA, MOJEIH W CXEMBI IS
pemeHns y4eOHBIX U TO3HABATENbHBIX 3a/1a4.

YMeHne opraHu30BBIBATH Y4€OHOE COTPYTHHYECTBO M COBMECTHYIO IESATEIBHOCTh C YUHUTEIIEM W CBEPCTHUKAMMU:
OTIPENICIIATS IIEITH, PACIIPEACIIATh PYHKIIUH U POJIA YIACTHHKOB, OOIIKE CITOCOOBI paboTHI;

YMmenue paboTaTh B rpyIIe: HAXOAUTH O0IIEE PEIICHUE U pa3peIiaTh KOH(IUKTH HA OCHOBE COTJIACOBAHUS MO3HIIUHN
Y yueTa HHTEPECOB; CIYIIATh MapTHEPA; GOPMYIHPOBAThH, APTYMEHTHPOBATh U OTCTAUBATh CBOC MHEHHUE. OPOPMIIATH
CBOHM MBICJIH B YCTHOM M MUCBMEHHOU (hopMe, CITYIIATh U IOHUMATh PEYb IPYTHUX;
®dopMHpPOBAaHUE M pPa3BUTUC Y4YCOHOW M OOIICMOJIB30BATEIBCKOW KOMIICTEHTHOCTH B OOJNACTH HCIOJIb30BAHHS
UHPOPMANMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJoruid (MKT - koMeTeHTHOCTH).

[lepBoHauanbHBIE TPEACTAaBICHUA 00 MAEIX M O METOAAaX MaTeMAaTHKH KaK 00 yHHBEpCAJFHOM S3bIKE HAYKH U
TEXHUKH, O CPE/ICTBE MOJICTTMPOBAHNS SIBIICHIH U IPOLIECCOB.
YMeHue BHACTh MaTeMaTHUECKyIO 33/Jady B KOHTEKCTE MPOOJIEMHOW CHTyalluMl B APYIHX AWCIHUIUTMHAX, B

OKpY KaroleH KU3HU.

YMeHne HaxOIWTh B Pa3IHYHBIX HCTOYHMKAX HH(POPMAINIO, HEOOXOIMMYIO IJS PpEIICHHS MaTeMaTHYeCKUX
po0JIeM, 1 TPEICTABIIATh €€ B IMOHATHOU (popMe; MPUHUMATE PEIICHUE B YCIOBHAX HETIOTHOMN ¥ M30BITOYHOM, TOYHON

U BEPOSITHOCTHOU MH(OpMAITUH.

YMeHre NOHUMATh U MCII0JIb30BaTh MATEMATHYECKUE CPEICTBA HATIISITHOCTH (PUCYHKH, YEPTEIKH, CXEMBI U JIp.) JJIs

WLTFOCTPAIMY, HHTEPIPETAINH, apTYMCHTAIHH.

YMeHHe BBIIBUTaTh TUIIOTE3bI IPU PEIICHUH YUCOHBIX 33/1a4 U TOHUMATh HEOOXOTUMOCTh UX MIPOBEPKH.

YMeHue IpUMEHSTh UHIYKTHBHBIC U JICAYKTUBHBIC CIIOCOOBI PACCYXKICHHIA, BUACTh PA3INYHbIC CTPATCIHU PEIICHUS
3amad.

[TorrMaHme CYIIHOCTH aNTOPUTMUYECKUX MPEANMCAHAN U YMEHHE AEWCTBOBATH B COOTBETCTBUH C MPEIOKEHHBIM

AITOPUTMOM.
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YMeHHe caMOCTOSITEIbHO CTABUTh 1I€JTH, BBIOUPATH U CO3[aBaTh AITOPUTMbI JJIs pEIlIeHHs] yUeOHbIX MATEMATHIECKUX
mpooIIeM.

YMeHue IaHUpOBaTh M OCYLICCTBIISITH JESTEILHOCTh, HAMPABICHHYIO Ha PELICHHE 3a[ad HCCIIEA0BATEILCKOTO
xapakrepa.

Ilpeomemmnuie pesynomamaol:

1) YMmeHue paboTath ¢ MAaTEMaTHYCCKUM TEKCTOM (CTPYKTYpPHPOBAHHUE, M3BICYCHUE HEOOXOAMMOW HH(pOPMAIIHH),
TOYHO U TPAMOTHO BBIPaYKaTh CBOW MBICIIU B YCTHOM M MUCBMEHHOW PEYH, IPUMCHSS MATEMAaTHUCCKYFO TCXHOJIOTHIO
U CHMBOIIMKY, HCIIONIL30BaTh PA3IMYHBIC S3bIKM MATEMAaTHUKU (CIOBECHBIM, CHMBOJHMYCCKHU, rpadudeckuil),
00OCHOBBIBATh CYKJICHUS, POBOAUTH KIACCU(PHUKAIIUIO, TOKA3bIBATH MATEMATHYCCKIE YTBEPIKICHHUS,

2) Bnanenue 0a30BBIM MOHATHHHBIM alapaToM: HMETh MPEICTABICHUEC O YUCIC, BIaJICHHE CHMBOJILHBIM SI3BIKOM
anreOpbl, 3HAHUC JJIEMEHTAPHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, (OPMHPOBAHUEC MPEICTABICHHHA O
CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEalbHOM MHpPE M O Pa3IMYHBIX CIIOCO0axX MX M3Y4YCHHsS, 00 0COOEHHOCTSIX
BBIBOZIOB M IPOTHO30B, HOCAIIINX BEPOATHBINA XapaKTep;

3) YMeHne BHITOTHATH adreOpandeckie Mpeodpa3oBaHusl PalMOHAIBHBIX BRIPAKEHHHA, TPUMEHSITD UX U PEIICHHS
Y4eOHBIX MaTeMaTHYECKIX 33134 U 3a7a4, BOSHUKAIOIINX B CMEXHBIX YICOHBIX MIPEIMETaX;

4) YMeHue mojib30BaThCsl MATEMAaTHIECKUMHU (HOPMYIIAMH M CAMOCTOSITEIEHO COCTABIIATE (POPMYJIIBI 3aBUCUMOCTEH
MEXIy BEIMIMHAMHU Ha OCHOBE 000OIICHUS YaCTHBIX CITy4aeB W IKCIIEPHMEHTA,

5) YMeHue pemaTh JIMHEHHBIC W KBAIPATHBIC YPAaBHCHHS M HEPABCHCTBA, a TAK)KE MPUBOIMMBIC K HUM ypPaBHCHUS,
HEPAaBCHCTBA, CUCTEMBI; MPHUMEHATh rpaduyeckue MPeNCTABICHHS JUIS PCIICHHUS W HCCIICIOBAaHUS YPaBHCHUM,
HEPABCHCTB, CHCTEM; IPUMCHSITH TIOJIYYCHHBIC YMEHUS JUISI PELICHUS 3a/1a4 U3 MaTCMAaTHUKH, CMEKHBIX MPEIMETOB,
MPaKTUKU;

6) OBnaneHre CUCTEMO# (PYHKIIMOHATIBHBIX MOHATHH, ()YHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOW, YMEHUE CTPOUTH
rpadukn QYHKIMHA, OMHUCHIBATH WX CBOMCTBA, WCHOJB30BaTh (DYHKIMOHATHHO-TpaUUECKUE MPEACTABICHUS IS
OTIMCaHMA W aHAJTH3a MAaTEeMaTHUECKUX 3a7a4 M PeabHBIX 3aBUCUMOCTEH;

7) OBnaseHrie OCHOBHBIME CIIOCOOaMU MPEICTABICHUS U aHAJIM3a CTATUCTHYCCKUX JaHHBIX; YMEHHUE PeIaTh 3a1aui
Ha HAX0)XJCHHUE YaCTOTHI M BEPOSITHOCTH CIyIalHBIX COOBITHH;

8) YMenne nmpuMeHSITh N3y4eHHBIC MTOHATHUS, PE3yIbTaThl M METOBI IIPH PEIICHUH 3a7ad U3 Pa3IHIHBIX Pa3/IeioB
Kypca, B TOM YHCIIE 3a7ad, He CBOJSIINXCS K HETIOCPEACTBCHHOMY IPUMEHEHUIO M3BECTHBIX aJlTOPHUTMOB.

HPEOMBMHblepe3lebmambl no umozam u3yueHus Kax3cooil 2naewl yueéuuka

BpINyCKHHUK MOJIYYUT BO3MO:KHOCTb HAYYHThCSl B 7-9 Kjaccax s o0ecnevyeHUs] BO3MOKHOCTH YCIEIIHOTO
NMPOA0JKeHNs 00pa30BaHus HA 02a30BOM H YIJIy0JEHHOM YPOBHSAX

JJIeMeHTHhI TEOPHMH MHOKECTB M MaTeMATHYeCKOM JIOTUKH

e  OnepupoBaTh Ha 6a30BOM YPOBHE' HOHATHSAMHE: MHOXKECTBO, 2IEMEHT MHOXKECTBA,
MOJIMHOKECTBO, TPUHAJICKHOCTH;

®  33/71aBaTh MHO>XECTBA MEPEUNCICHUEM UX JIEMEHTOB;

® HaxOJUTh IepecedeHue, O0beIUHEHNE, TIOJIMHOKECTBO B IPOCTEUIITUX CUTYAIIUSIX;

e OmnepHpoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMU: ONPEEICHIE, aKCHOMa, TeOpeMa,
JI0Ka3aTebCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IJIs1 MOATBEPKIECHUS CBOUX BBICKAa3bIBAaHUM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

®  JCIOJIb30BaTh TpaduuecKkoe MpeACTaBICHIUE MHOXKECTB JIJIsl OTIMCAHUS PEATbHBIX
MPOIIECCOB U SBIICHUH, MPU PEUICHUH 33/1a4 IPYTUX YUSOHBIX MPEIMETOB.
Yucaa

e  OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH: HATYPATbHOE YHCIIO, [[EI0e YHCIIO,
OOBIKHOBEHHasI P00k, NecATHYHAs IpoOb, CMEIIaHHAsA APOOb, palMOHATFHOE YUCIIO,
apuMETUUECKHI KBaIpaTHBIN KOPEHb;

®  HCINOJIB30BAaTh CBOMCTBA YHCEN U MPABUJIA JEUCTBUI MIPU BBIIIOJHEHUN BBIYMCIIEHUN;

®  JCIOJIb30BaTh MIPU3HAKH IETUMOCTH Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUN BHIYUCIICHUM
U PEILIEHUH HECJIOXKHBIX 33]1a4;

®  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YHCEJ B COOTBETCTBUM C IIPaBUJIAMH;

®  OIECHMBATh 3HAYECHUE KBAJAPATHOTO KOPHA U3 MOJOKUTEIBHOTO LIEJIOr0 YHCIIA;

! 31ech m manee — pacno3HaBaTh KOHKPETHBIE IIPUMEPHI OOIIMX MOHATHHI 10 XapaKTEPHBIM MPHU3HAKAM, BBIIOJIHAT
JIEACTBHS B COOTBETCTBUH C OIPEACICHUEM U MPOCTEHIIIMMHU CBOWCTBAMH MOHATUN, KOHKPETU3UPOBATH PUMEPAMHU
o01Tre MOHSATHS.



®  pacro3HaBaTh pAIMOHATHLHBIC U UPPAIMOHATBHBIC YHCIIA;
e  CpaBHHMBaTh YHCIIA.
B noBce1HeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

®  OICHUBATH PE3Y/IbTATHI BRIYUCICHUN MIPH PEIICHUHU MPAKTHYECKUX 3aa4;

®  BBINIOJHATH CPABHEHHE YHCEI B PEATbHBIX CHTYAITHSX;

®  COCTaBIIATH YHCIIOBBIC BBIPAKCHHUS MPU PEIICHUH MPAKTUISCKUX 3a/1a4 U 3a]1a4 U3
JPYTUX y4eOHBIX IPEAMETOB.

ToxnecTBeHHbIE IPe00pa3oBaHUS

e  BBINONHATE HECTOXKHBIE TPE0OpPa30BaHU Il BEIYUCICHHUS 3HAYCHUN YHUCIOBBIX
BBIP)XEHUH, COEPKAIUX CTETIEHU C HATypaJbHBIM ITOKA3aTeJIeM, CTEIICHH C IIeITbIM
OTpUIATENIbHBIM ITOKa3aTeNeM;

®  BBINOJIHATH HECJIOKHBIE TPE0OPa30BAHNUS 1IEINIBIX BHIPAKEHUN: PACKPBIBATh CKOOKH,
PUBOJIUTH MOAOOHBIE ClIaraeMble;

®  HCMOJB30BaTh GOPMYIIBI COKPALICHHOTO YMHOXKEHHU (KBAApaT CyMMBI, KBaJIpaT
Pa3HOCTH, PA3HOCTh KBAAPATOB) AJIsl YIPOIICHUS BHIYMCICHUN 3HAUECHUIN BBIPAKEHU;

®  BBINOJHATH HECJIOXKHBIE TPeoOpa3zoBaHusl APOOHO-TUHEHHBIX BBIPAXKEHUHN 1
BBIPQXCHHUM C KBaJIPaTHHIMU KOPHSIMH.

B noBceHeBHOM KU3HHM U NIPM W3Y4YEeHUH APYTUX NPeIMETOB:

e [IOHMMAaTh CMBICJI 3alMCH YHCJIAa B CTAHJIAPTHOM BUJE;

e omnepupoBaTh Ha 6A30BOM YpOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCh YHUCTIAY.
YpaBHeHNsI 1 HEPABEHCTBA

e  OmnepupoBaTh Ha 0a30BOM ypOBHE HOHSATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPAaBHEHUS, PELLIEHUE YPAaBHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

e  pelath JUHEWHbIE HEPABEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOASIIUECS K
JIMHEHBIM;

e  pemiaTth CUCTEMBI HECIIOKHBIX TMHEWHBIX YpaBHEHUH, HEPABEHCTB;

®  TIPOBEPSATH, SIBISETCS JH JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIE YpaBHEHUS 10 (hOpMyIie KOpHEH KBaAPAaTHOTO YPaBHEHUS,

e u300paXkaTh pelICHHUs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceHeBHOM KU3HM U NIPM U3YYEeHUH APYTUX NPeIMETOB:

®  COCTaBJIAThH U peIIaTh JIMHEHHbIE YPaBHEHUS IPU PEILICHUH 3a/]a4, BOSHUKAIOIIUX B
Jpyrux yueOHBIX TpeaMeTax.

DOyHKUNHA

e HaxonuTs 3HaueHHE (PYHKIMU MO 3aJaHHOMY 3HAUYECHUIO apryMEHTa;

®  HAXOJAUTh 3HAUCHHE apryMEHTa IO 3aJaHHOMY 3HAYCHUIO (DYHKIIMU B HECTIOKHBIX
CUTYaIUsX;

®  ONpEneNsTh MOJIOKEHUE TOUKH 110 €€ KOOpAUHATaM, KOOPAMHATHI TOUYKH TI0 €€
MOJIO’KEHUIO HAa KOOPAMHATHOM IIIOCKOCTH;

e 10 rpadUKy HAXOAUThH 00JIACTh ONMPEAEICHUS, MHOKECTBO 3HAYCHUH, HYJIU
(GyHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH BO3PACTaHUS M YObIBaHHUS,
HanOoJIbIlIee U HAUMEHBIIIee 3HAUYCHUS PYHKITUH;

®  CTPOUTH TpaduK JUHEHHOU (DYHKIIHHU;

®  TIPOBEPSATH, SABISETCS JH JAHHBIA rpaduk rpaguKoM 3a1aHHON QyHKIMK (IMHEHHO,
KBaJPaTUYHOM, OOPaTHOM MPOTOPITMOHATHHOCTH);

®  OmnpeneNsTh NPUOIMKEHHbIE 3HAUCHUS KOOPIUHAT TOUKH IepeceueHus rpadukoB
b yHKIH;

e omepupoBaTh Ha HA30BOM YpOBHE MOHATUSMU: MOCIEAOBATEIHHOCTD,
apudmeTnyeckas nmporpeccusi, reoMeTpuieckas mporpeccus;



e  pemaTth 33Ja4d Ha IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh TIOyUeH
HEIMOCPEICTBEHHBIM ITOJICYETOM O€3 MPUMEHEHHUS (POPMYIL.
B noBce1HeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

®  HCIIOJIb30BaTh rpapuKy peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH ISl OTIpPEeNICHUs UX
CBOMCTB (HauOOJbIINE U HAMMEHbIIINE 3HAYCHHUSI, TIPOMEXKYTKH BO3pacTaHUs U YObIBaHUS,
00JaCTH MOJIOKUTETBHBIX M OTPULIATEIHHBIX 3HAUCHUH U T.11.),

®  JCIOJIb30BaTh CBOMCTBA JIMHEHHOW (YHKIIUU U e TpaduK IpH pelieHUH 3a1a4 13
JIPYTUX y4eOHBIX MPEIMETOB.
CraTucTHKA M TeOpus BEPOSITHOCTEI

e lMeTh mpencTaBieHUE O CTATUCTUUYECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH
CITy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

®  pemarth MpOCTeiIre KOMOMHATOPHBIE 331a9l METOAOM MPSIMOTO U
OpPraHU30BaHHOTO 1epedopa;

®  MIpE/ACTaBIATH JaHHBIE B BUJIEe TAOIUL, TUarpamm, rpaguKos;

®  YuTaTh HHPOPMAIIHIO, TIPEICTABIICHHYIO B BUJI€ TaOIUIIbI, TUATPaMMBbI, Tpaduka;

®  ONpeaeNsITh OCHOBHBIE CTATUCTUYECKHIE XapPAKTEPUCTUKN YHCIOBBIX HA0OPOB;

®  OIICHUBATH BEPOSTHOCTH COOBITHS B MPOCTEHIIINX CITydasiX;

®  UMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIINUX YHCET B MACCOBBIX SIBJICHUSX.
B noBce1HeBHO KU3HH U TIPH U3YYEHUH APYTUX MPeEIMETOB:

®  OICHMBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  UMETh IPEJICTaBICHHUE O POJIU MPAKTHUECKU JOCTOBEPHBIX U MAIIOBEPOSTHBIX
COOBITHI;

e CpaBHUBATh OCHOBHBIC CTATHCTHUYECKUE XaPAKTEPUCTUKH, MTOJIYUCHHBIE B IIPOIIECCE
pelieHus NPUKIaAHON 3a1auu, U3yYEHHS peajbHOTO SBIICHUS;

®  OICHUBATh BEPOSTHOCTH PEATHHBIX COOBITUI U SIBJICHUN B HECJIOKHBIX CUTYAIIHSIX.
TexcToBbIC 321241

e PemaTh HecOXHBIE CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB HA BCe apu(pmeTuyeckue
JIEHCTBHS,

®  CTPOUTH MOJIEJh YCIOBHUS 3a/1a4¥ (B BUJE TAOIHIIBI, CXEMBI, PHCYHKA WIIH
yYpaBHEHUs), B KOTOPOU JaHBI 3HAYCHUS JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEIUYHH, C IIECIBIO
MOMCKa pelIeHUs 3a/1a4H;

®  OCYHIECTBJIATH CIIOCOO MOMCKA PEIICHUs 3a]]a41, B KOTOPOM PACcCYkKICHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO MM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUIaH PEIICHUS 3a/1a4H;

®  BBIJCIATH ATANbl PELICHUS 3a4a4H;

®  HHTEPHPETUPOBATH BHIUUCIUTEIBHBIC PE3YIbTATHI B 3a7a4e, HCCIEA0BATh
MOJTyYEHHOE PEIIeHUE 3a]a4H;

® 3HATh pa3IMyuHe CKOPOCTEeH 00BbEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUECHHUIO
peku;

e  pemiaTth 33Ja4d Ha HAXOXKJICHUE YaCTH YHCIIa U YKCIIa TI0 €ro YacTH;

e  pemiaTth 33Ja4M Pa3HbIX THMOB (Ha paboTy, HA MOKYIKU, HA IBIKEHUE),
CBSI3BIBAIOIIUX TPU BEIIMYUHBI, BBIJICISITh TH BEIMYUHBI U OTHOIICHUS MEXKy HUMH;

®  HaxOJUTh MPOIEHT OT YUCIIA, YUCIIO MO MPOILEHTY OT HETO, HAXOIUTh MPOIIEHTHOE
CHI)KEHHE WJIM MPOLIEHTHOE MOBBIIICHUE BEINYNHBL;

®  pemaTh HECIOXKHBIE JIOTHYECKUE 3a]]a9l METOJIOM PACCYXKICHHIA.
B noBceiHeBHO KU3HM U NIPM U3YYEeHUH APYTUX MpeIMeTOB:

®  BBIJBUTaTh FMIIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAUEHUAX HCKOMBIX B 3a/1a4e
BEJIMYUH (JIeT1aTh TPUKUIKY).
I'eomeTpuueckue purypni

e  OmnepupoBaTh Ha 6230BOM YPOBHE MOHATHIMHU '€OMETPUIECKHUX (HUTYD;



®  u3BJIEKaTh HH(POPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPEeICTaBICHHYIO Ha
yepTrexax B SBHOM BUJE;

®  TPUMEHSTH JUI PEUICHHUS 3a7a4 reOMeTpudecKkue (hakThl, €CIH YCIOBHS UX
NPUMEHEHUS 33]IaHbl B IBHOU (opMe;

e  pemiaTth 33Ja4d Ha HAXO0XJIEHUE T€OMETPUUYECKUX BEJTMYMH M0 00pa3liaM Win
aIroOpuTMaM.
B noBce1HeBHOM KU3HH ¥ IPH U3YYEHUH APYTUX MPeEIMETOB:

®  ICIIOJI30BAaTh CBOMCTBA F€OMETPUUECKUX (DUTYp AJISl PELICHHUS TUIOBBIX 3aa4,
BO3HUKAIOIINUX B CUTYaIUsIX TOBCEAHEBHOMN KHU3HU, 33/1a4 MPAKTUYECKOTO COACPKAHMUS.
OTHoO1ICHNS

e  OmnepupoBarh Ha 0230BOM YPOBHE IMOHATHSIMU: PABEHCTBO QUTYP, paBHBIE (PUTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MAPAIEIbHOCT IPSIMBIX, IEPICHIUKYISIPHOCTD MPSMBIX, YIJIbI
MEXIY IPSAMBIMU, IIEPIICHIUKYIIAP, HAKIOHHAS, IIPOCKIIUS.
B noBceiHeBHO KU3HM U NIPM U3YYEeHUH APYTUX MPeIMeTOB:

L4 HCIIOJIb30BATh OTHOIICHUS JJIS1 pCIICHUA HpOCTGfIIHPIX 3aJa4, BOSHHUKAIOIUX B
pEAIbHOM )KU3HMU.
H3MepeHus: 1 BbIYHMCICHHUSA

o BrimoaaaTte HU3MCPCHUC INJIUH, paCCTOHHHﬁ, BCJIMYHMH YI'JIOB, C TIOMOLIBIO
WHCTPYMEHTOB I U3MEPEHU JJINH U YIJIOB;

®  TpUMEHATH (HOPMYJIIBI IEPUMETPA, IUIOIMIATN U 00bEMa, IJIOLIA I TTOBEPXHOCTH
OTACJIbHBIX MHOTOTPAHHUKOB ITPU BBIYUCIICHUAX, KOTa BCC NAHHBIC UMCIOTCS B YCIIOBUU,

e mnpumeHsTh Teopemy lludaropa, 6a3oBbie TPUTOHOMETPUYECKUE COOTHOLICHHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, MJTOMAJEH B MPOCTEUILINX CIIyqasix.
B noBce1HeBHOM KU3HH ¥ IPH U3YYEHUH APYTUX MPeEIMETOB:

®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUSX, TUIOIIAIN B
MPOCTEHIINX CITydasix, MPUMEHATh GOPMYIIbI B TPOCTEHIINX CUTYALUsAX B IOBCEIHEBHOM KU3HU.
I'eomeTpruyeckue nocTpoeHus

e I300paxkarh TUIOBBIE TUIOCKKHE GUTYPHI U (PUTYPBHI B TPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.
B noBce1HeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPeIMETOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIMMBIE B peasibHOI
YKU3HU.
I'eomeTpnueckne npeodpazoBaHust

e Crpouth purypy, CHMMETPUUYHYIO TaHHOU (PUType OTHOCUTENHLHO OCH U TOUKH.
B noBce1HeBHO KU3HM ¥ NIPY U3YYEeHUH APYTUX MpeIMeTOB:

®  PaCIO3HABaTh JIBIKEHUE OOBEKTOB B OKPYXKAIOIIIEM MHPE;

®  pacrno3HaBaThb CHMMETPHUYHbIE QUTYpPHI B OKPY’KAIOLIEM MUPE.
BekTOpbl M1 KOOPAUHATHI HA MJIOCKOCTH

e  OnepupoBaTb Ha 0a30BOM ypOBHE NOHSATUSIMH BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCII0, KOOPAMHATHI HA MIIOCKOCTH;

®  OmpeneNsTh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ U300paKeHUI0 Ha
KOOPAWHATHOW TNIOCKOCTH.
B noBce1HeBHO KU3HM ¥ TIPH U3YYEHUH APYTUX MPeEIMETOB:

®  HCIIOJIb30BAaTh BEKTOPHI JIs PEIICHUS MPOCTEHIINX 3a/1a4 Ha OMpPEIEICHUE CKOPOCTH
OTHOCHUTEJILHOTO JIBH)KEHUSI.
HcTopust MaTeMaTHKHU

e  OmnuchIBaTh OTAENbHbIE BHIAAIOMINECS PE3YIbTAThl, OJYyYEHHBIE B XOJI€ PA3BUTHS
MaTeMaTUKHU KaK HayKu;

®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBS3U C OTEYECTBEHHOU
Y BCEMUPHOH UCTOPUEH;

o MMOHUMATL POJIb MATCMATUKH B Pa3BUTUU Poccun.



MeTtoabl MATEMATHKH

e  BriOupars noaxoasmuii n3y4eHHbIH METO IJ1s1 pEeLIeHHs] H3yYE€HHBIX THIIOB
MaTeMaTUYeCKHUX 3a/1ady;

e [IpuBoauTH IpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKpYKaIOIIEH
JIEMCTBUTEIIBHOCTH U NIPOU3BEAECHUSAX UCKYCCTBA.

BbInyCKHUK MOJYyYHT BO3MOKHOCTh HAYUYUTHCS B 7-9 KJ1accax JJid odecnevyeHust
BO3MOSKHOCTH YCIIEIITHOTO NMPOJ0JI’KeHUsI 00pa30BaHus Ha 0a30BOM H YIi1y0JIeHHOM
YPOBHSIX
DJieMeHThI TEOPHH MHOKECTB U MATEMATHYECKOH JIOTUKH

e Onepuposamv’ nonamusmu: onpedeienie, meopemad, akCuoMd, MHOICECMEO,
XapakxmepucmuKu MHONCECMEA, INeMEHM MHONICeCmEd, nycmoe, KOHeuHoe U OeCKOHeuHoe
MHOIHCECNB0, HOOMHONCECMBO, NPUHAOIEHCHOCMb, BKIIOYEHUE, DABEHCTNEO MHONICECE,

®  U300padCaAMb MHOICECMBA U OMHOUWEHUE MHONCECME C NOMOUWBIO KPY2o8 Diinepa,

®  onpeoenimv NPUHAONIEHCHOCTb DTIeMEHMA MHON*CECmaY, 00beOUHeHUIo U
nepeceueHur) MHOMCeCms,

®  300a8amb MHONMCECMBO C NOMOWBIO NEPEUUCTIeHUS DTIEMEHINO08, CLOBECHO20
ONUCAHUL,

®  0NepupoBamb NOHAMUAMIU: BbICKA3LIBAHUE, UCHMUHHOCTb U TOHCHOCb
8bICKA3bIBAHUS, OMPUYAHUE 8bICKA3bIBAHUN, ONEepPayul Ha0 8bICKA3bIGAHUAMU. U, UTU, He,
VCIIOBHbIE BbICKA3LIBAHUS (UMIIUKAYUL),

®  CcmMpoums 8bICKA3bIGAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBceHeBHOI ;KM3HU M PU U3YYE€HHH JPYTUX NPeIMETOB:

®  Ccmpoums YenouKu YMO3AKIYEeHUL HA OCHOBE UCNONb308AHUSA NPABUIL IOSUKU,

®  UCNONL308AMb MHONCECMEA, ONEPaAYUL ¢ MHONCECMBAMU, UX cpahuyecKoe
npeocmasierue 0Jisk ONUCAHUS PedbHbIX NPOYECCO8 U ABLeHUI.
Yucaa

o Onepuposame NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCEIL, MHONCECIBO YETbIX
yucen, MHONICeCMB0 PAYUOHAILHBIX YUCEN, UPPAYUOHATILHOE YUCTO, KBAOPAMHbII KOPEHb,
MHOIHCECBO OCUCMBUMENbHBIX YUCEN, 2eOMEeMPUYECKas UHMEPNPpemayus HamypaibHbuIX, YebiXx,
PAYUOHATILHBLX, OCUCMBUMETbHBIX YUCEe,

®  NOHUMAMb U OOBACHAMb CMBICT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINOIHAMDb BbIYUCTIEHUSA, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTEHULL,

®  BLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHANbHBLE U UPPAYUOHATIbHBIE YUCIA,
npeocmasisimes PAYUOHAILHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou
VHOPSAOOUUBAMb YUCLA, 3ANUCAHHBLE 8 8UOE OOBIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooums HOJ/[ u HOK uucen u ucnonv3oeamse ux npu pewieHuu 3a0ad.
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX MPeIMETOB:

®  NPUMEHAMb NPABUILA NPUOIUINCCHHBLX BLIYUCTEHU NPU PeULeHUU NPAKMUYECKUX
3a0a4 u peweHuy 3a0ay Opyeux y4eOHvlX npeomemos;

®  GLINOAHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCTIEHUL NPU PeUeHUU NPAKIMUYECKUX
3a0au, 8 MOM HYUC/le NPUOTUNCEHHBIX BbIUUCTICHULL

®  COCMasnAmb U OYEHUBAMb YUCTIO8bLE BbIPANCEHUS NPU PEULeHUU NPAKMUYECKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anuUcvIBamb U OKPY2IsAmb YUCLO8ble 3HAUEHUS PeANbHbIX 8IUUUH C UCNONIb30BAHUEM
PA3HBIX CUCTEM UBMePEeHUs.

2 31ech M manee — 3HATh ONPENEICHNE MIOHATHUS, YMETh IOACHATE €T0 CMBICH, YMETh MCIIOJIB30BaTh MOHATHE M €10
CBOWCTBA NIPH NMPOBEICHNH PACCYKICHHUHN, TOKa3aTeIHCTB, PEIICHUH 3a/1a4.



ToxnecTBeHHBbIE IPeo0pa3oBaHUs

o Onepuposame NOHAMUAMU CHENEHU C HAMYPATbHbLIM NOKA3ameneM, Cenetu ¢
YenviM OmpuyamenbHulM NoKasamenem,

®  BLINOAHAMb NPEOOPAZOBAHUSL YENbIX BbIPANCEHUU: OClCBUsL C OOHOYIEeHAMU
(cnodcenue, gluumanue, YMHoNICeHUe), OeUCmEUs ¢ MHO2OUIEHAMU (CLOMdCeHUe, 8bluUmanue,
VMHOOICEHUe);

®  BLINOIHAMb PA3LONCEHUE MHOSOUTICHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO20 YMHONCEHUSL,

®  guIdenamsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8,

®  PACKNAObIBAMb HA MHONCUMENU KBAOPAMHBIIL MPEeXUieH,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPAHCAUYUX CIMENEHU C YeTbIMU
ompuyamenbHbIMU NOKA3amenamu, nepexooums om 3anuci 8 6uoe CmeneHu ¢ Yeavim
ompuyamenbHblM NOKA3amenem K 3anucu 8 sude opoou;

®  BLINOAHAMb NPEoOPA308aHUs OPOOHO-PAYUOHATLHBIX BbIPANCEHUN. COKPALYEHUe
0pobell, npusedeHue aneedpauyeckux Opoodeil Kk 00wemy 3HaMeHamento, Cl0HCeHue, YMHONCEHUE,
denenue anecedbpauieckux opobeil, 6038edeHue aneedopaudeckol OpooU 8 HAMyPAIbHYIO U YeTVIo
OMPUYAMENLHYIO CIENeHb,

®  BLINOAHAMb NPEOOPAZOBAHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAHbIE KOPHU,

®  gvI0enAMmb K8AOPAM CYMMbl UNU PAZHOCTU O8YUTIEHA 8 BbIPANCEHUSAX, COOEPAHCAUUX
K6aopamuvle KOpHU,

®  BLINOIHAMb NPEOOPABOBANUSL BLIPAICEHULL, COOEPHCAUUX MOOYTb.
B noBceaHeBHOI )KM3HU ¥ PU U3YYE€HHH IPYTUX MPeAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  BLINOIHAMb NPEOOPA3OBAHUS ANCEOPAULECKUX BbIPAICEHULL NPU PEUeHUU 3a0aYy
Opyeux yueOHblX npeomMemos.
YpaBHeHHUs M HEpaBEeHCTBA

o  Onepuposamb NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHUue
HepaseHcmaa, pasHOCUNIbHbIE YPABGHEHUS, 001acmb Onpedeienus ypasHeHus (HepaseHcmaa,
cucmemvl YpagHeHUll UL HEPABEHCMB),

®  pewamv NuHelHble YPAGHEHUS U YPABHEHUS, C800UMbLE K TUHEUHbIM C NOMOWbIO
MOACOeCMBEHHBIX NPeobPA3068aAHUL;

®  peuwams K8AOPAMHblE YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K KBAOPAMHBIM C
HOMOWBIO MONCOECMBEHHBIX NPEOOPA30BAHULL,

®  pewams OpOOHO-TUHEHbIE YPABHEHUS,

*  pewamb npocmeliue uppayuoHatbbie ypasuenus euoa | f(x) =a,
7 (x) =g (x);

®  pewams ypasHeHus 8Uod X'=a;

®  pewams YpagHeHUs CNOCOOOM PA3NIONHCEHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHO,

®  UCNONB308ANb MEMOO UHMEPBANO8 OJisl peuleHUs YeablX U OPOOHO-PAYUOHATbHBIX
Hepa8eHCma,

®  pewams IUHElHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMIUL,

®  pewams HeCI0dCHbLE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  pewams HeCI0NCHbLE CUCMEMbL TUHEUHBIX YPAGHEHUL C RAPAMEeMPAMU,

®  pewams HeCI0MNCHbLE YPAGHEHUS 8 YelblX YUCTIAX.
B noBceHeBHOI ;KM3HU M IPU U3YYE€HHH JPYTUX NPeIMETOB:

®  cocmasnamo U peuiams JuHelHble U K8AOpammvle YPAGHeHUsl, VPAGHEHUsl, K HUM
C8005UUECS], CUCEMbL TUHEUHBIX YPAGHEHUU, HEPABEHCME NPU PEUEHUU 3a0ay OPYeUx YueOHbIX
npeomemos;




®  BLINOIHAMb OYEHKY NPABOON0000Us PEe3YIbMAmMOos, NOLYYAeMbIX NPU PeueHUU
JIUHENIHBIX U K8AOPAMHbBIX YPAGHEHUU U CUCTNEM JIUHEUIHbIX YPAGHEHUIl U HEPABEHCME NpU
peutenuu 3a0a4 Opyeux y4eOHvlx npeomemos;

®  guLIOUPamMb COOMBEMCMEYIoWUe YPAGHEHUsl, HEPABEHCMEA UIU UX CUCTHEMbL OIS
COCMABIEHUSL MAMEMAMUYECKOU MOOeNU 3A0AHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU
3a0auu;

®  yMemb UHMEPNPemupo8ams NOLYYEHHbIU NPU peuenul YPasHeHUsl, HepageHCmed
UU cucmemsl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0ayu.
DOyHKUUH

e Onepuposamb NOHAMUAMU. PYHKYUOHATLHASL 3A8UCUMOCTb, DYHKYUS, epapuK
@dynKyuu, cnocoowvl 3a0anus GyHKYUU, apeymenm u 3HaveHue QyHKyuu, 001acms onpeoenenus u
MHOIHCECB0 3HAYUEHUN PYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeUemHOCb YHKYUU,

® cmpoums epaghuxu TUHEHOU, K8AOPAMU4HOU QyHKYUll, 0OpamHou

sy = ‘\/X_)y:‘{/;) y:|x|;
+b

®  Ha npumepe K8AOPAMUUHOU (DYHKYUU, UCNONb308AMb NPe0dOPA308aHUs epaduKa
Qynryuu y=f(x) ons nocmpoenus epaduxos GyHKyul y = of (kx+b)+c

®  cocmasnsmo YpasHeHust NPSIMOU NO 3A0AHHBIM YCI0BUSAM. NPOX0O0swell yepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuiell yepe3 OAHHYI0 MOYKY U NAPAINeibHOl
OaHHOU NPAMOU;

® uccredosamuv yHKYUIO nNo ee epaghuxy;

®  HAXOOUMb MHOMCECMBO 3HAYEHUL, HYIU, NPOMEN’CYMKU 3HAKONOCOSHCIEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepuposamv NOHAMUIMU. NOCIE008AMENLHOCTb, APUPMEMUUECKAsL NPOSPECCUsl,
2eoMempuieckas npo2peccusi;

®  pewams 3a0ayu HA APUPGMEMULECKYIO U 2EOMEMPUYECKYI0 NPOSPECCUIO.
B noBce1HeBHO KU3HH ¥ TIPU U3YYEHUH APYTUX MPeIMETOB:

*  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaIbHYIO 3A8UCUMOCTb UTIU NPOYECC NO UX
XapaKxmepucmukam,

®  UCNONBL308AMb CEOUCMEBA U 2PAPUK K8AOPAMUUHOU PYHKYUU NPU PeuleHUU 3a0ay U3
Opyeux yueOHbIX npeomemos.
TekcToBbIE 3a1aUH

o  Pewams npocmule u ClOAHCHbIE 3A0AYU PAZHBIX MUNOS, d MAKHCE 3a0ayu
HOBBIUUEHHOU MPYOHOCMUL,

®  UCNONBL308AMb PA3HblIE KPAMKUE 3aNUCU KAK MOOeNU MeKCMO8 CIOACHBIX 3a0ay O
HOCMPOEHUs. NOUCKOBOU CXeMbl U peuleHusl 3a0ay;

®  pazIuuamv MOOenIb MEeKCMa U MOOelb peuleHuss 3a0ayu, KOHCMPYUuposams K 0OHOU
MOOenu peuterusi HeCI0HCHOU 3a0ayu pazHble MoOOeaU meKCcma 3a0adu;

®  3HaAMb U NPUMEHAMDb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om mpedosanus K
VCA08UIO U OM YCIL08USL K MPeDO8anUI0);

®  MOO0enUposams paccyicOeHus npu NOUCKe peueHus 3a0a4 ¢ NOMOWbI0 2pagh-cxemvl;

®  gbIdeNAMb DMANblL peuleHus 3a0ayl U COOePHCAHUe KAHCO020 IMand;

®  yuemb 8blOUPaAMb ONMUMALbHBIL MENMOO PeuleHusl 3a0a4u U 0CO3HABAMb 8bl00D
Memooa, paccmampusams paziuiisle Memoovl, HAX0OUMb PA3Hble PeuleHUs 3a0adu, eciu
B03MOIHCHO,

®  QHANU3UPOBAMb 3AMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOJIHAMb PA3IUUHbIE NPEe0OPA308AHUSL NPEOTONCEHHOU 3a0adU, KOHCMPYUPOBAmby
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie 0opamHule;

®  UHMEPNPeMUPOBAMb SbIHUCTUMEIbHbIE PE3YIbMAMbL 8 3a0aye, UCCied08amb
HOJIYYeHHOEe peuleHue 3a0a4u;

NPONOPYUOHATILHOCIU, PYHKYUU 6UOA: ) = a +



®  AHAUBUPOBATNL BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX
00bEeKMO8 U U3MEHeHUe UX XaAPAKMEPUCTIUK NPU COBMECTTHOM O8UNCEHUU (CKOPOCTb, 8DEMS,
paccmosnue) npu peuleHul 3a0a4 Ha 08UdCeHUue 08YX 00bEKmMo8 KaK 8 0OHOM, MAK U 8
NPOMUBONONIONCHBIX HANPABTICHUSX,

®  UCCNe008amb 8CEBO3MOIICHBIE CUMYAYUU NPU pelleHUlY 3a0ad Ha O8UdCeHUe No peke,
PAcCMampusams pasHvle CUCHEMbl OMcyema,

®  pewams pazHOOOPA3HbIE 3A0aUlU «HA YACMUY,

®  peuams u 0OOCHOBLIBAMb CBOE PeueHIUe 3a0aU (8blOeIAMb MAMEMAMULECKVIO
OCHOBY) HA HAXO0JICOeHUe YACTU YUCLA U YUCTA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0AY PA3HBIX MUNO0S, CEA3bI8AIOWUX MPU
BeNUYUHBL (HA pabomy, Ha NOKYNKU, HA 08UdCEHUE), 8blOeNAMb IMU BETUYUHBL U OMHOULEHUS]
MedHCOY HUMU, NPUMEHAMb UX NPU peuleHul 3a0ad, KOHCMPYUposams cobCcmeeHHble 3a0ay
VKA3AHHBIX MUNOS;

®  gnademsv OCHOBHbIMU MEMOOAMU PeUleHUs 3a0ay HA CMeCU, CNIA8bl, KOHYEeHMPayuu,

®  pewamsv 3a0a4u HA NPOYEHMbL, 8 MOM YUCTE, CLOHCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM,
UCNONb3YS PA3HBLE CNOCOObL,

®  pewams n02uyecKue 3a0aiu pazHblMu cCHOCOOAMU, 8 MOM Yucie, ¢ 08YMs OIOKAMU U
¢ mpemsl 610Kamu OAHHBIX ¢ NOMOWBIO MAOIUY;

®  peuwams 3a0auu N0 KOMOUHAMOPUKE U MeOPUU BEPOIMHOCMEN HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLLBAMb DeUleHUe,

®  peuwlamv HeCNONHCHbIE 3a0a4U NO MAMEMAMUYECKO CIamucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEUEHUsL CIOHCEMHBIX 3a0ay. apupmemuyecKull,
aneebpaudeckull, nepebop 6apuaHmos, 2eoMempudeckull, 2papuyecKutl, NPUMeHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBce1HeBHOM KU3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

®  guldenamb npu peuleHul 3a0a4 XapaKkmepucmuKk paccmampusaemotl 8 3aoade
cumyayuu, OMIUYHble OM PEANbHLIX (Mme, 0m KOMOPbIX aOCmMpasupo8aIucy), KOHCMpYuposams
HOBble CUMYAyUU ¢ y4emom dMux Xapakmepucmux, 8 4acmHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams niomHOCMb 8eujecmead;

®  pewams u KOHCMPYUPOBAMb 3a0ayU HA OCHOBE PACCMOMPEHUS PEeAlbHbIX CUMYayull,
8 KOMOpbIX He mpeOyemcs MOYHbIL BbIYUCIUMETbHBLI PE3YIbman,

®  peuwams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3HbIEe CUCEMbl OMCYemd.
CTaTucTHKA M TeOpHs BEPOSITHOCTEI

o  Onepuposame NOHAMUAMU. CIOIOYAMDBLE U KPY20Bble OUASPAMMbL, MadIUYbl
OaHHbIX, CpedHee apudmemuieckoe, MeOUaHd, HAUboOIbULee U HAUMEeHbUee 3HAUeHUsT BbIOOPKU,
pazmax 6blOOpKU, OUCHEPCUs U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASA USMEHYUBOCTb,

®  u3sneKamv UHGOpMayuro, NPeOCmasieHHyo 8 madauyax, Ha OUaspammax,
epaghuxax;

® cocmasnams madaUYbl, CMPOUMb OUASPAMMBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoeamv NOHAMUAMU: PAKMOPUATL YUCILA, NePECMAHOBKU U COYEMAaHUsl,
mpeyeonvrux Ilackans,

®  NPUMEHAMb NPABUIO NPOU3BEOEHUs NPU PEUeHUU KOMOUHAMOPHBIX 340al,

®  0NepupoBamb NOHAMUAMU: CLYHAUHBIN ONbIM, CLYYAHbLU 8bIO0D, UCHbIMAHUE,
alemMenmapHoe cayuatiHoe cobvimue (Ucxo0), Kiaccuieckoe onpeoenenue 8eposmHocmu
CAYUALHO20 COObIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUAMU,

®  npeocmasiamsb UHGOPMAYUIo ¢ NOMOWDBIO KPYy208 Jiliepa;

®  pewamsv 3a0a4u HA BLIYUCTEHUE BEPOAMHOCMU C NOOCUEMOM KOIUYeCmed
8aPUAHMOE C NOMOULIO KOMOUHAMOPUKU.



B noBce1HeBHOM KU3HH ¥ TIPH U3YYEHUH APYTUX MPeIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPEoOPA308bIEAMb UHDOPMAYUIO,
NpeoCmasieHHy0 8 mabauyax, Ha OUAepamMmax, epapurax, OMpaicaruyio ceolcmea u
XaApaxKmepucmuKu peaibHulX NPOYeccos U A6NeHUlL,

®  onpedenimvb CMamucmuiecKue XapaKkmepucmuKky bl00OpPoK no maobauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTU OM Yellu PeueHUs 3a0a4l,

®  OYeHUBAMb BEPOSIMHOCHL PEAIbHBIX COOLIMULL U S6NEHULL.
HUcTopusi MaTeMaTHKHU

o Xapaxmepuzosams K140 8b10AIOWUXCI MAMEMATNUKOS 8 PA38UMUE MAMEMAMUKY U
UHBIX HAYYHBIX 0baacmetl;

®  noHUMamMb Poib Mamemamuxu 6 pazeumuu Poccuu.
MeTtoanbl MATEMATHKH

o  Ucnonw3ys uzyuenHvle Memoobl, NPOBOOUMb 00KA3AMENbCME0, GbINOIHIMb
onposepaicerue;

®  gblOUPAMb U3YUEHHbIE MEeMOObL U UX KOMOUHAYUU 0TI PeUeHUs MAMeMamuiecKux
3a0au;

®  UCNOIBL308AMb MAMEMAMUYECKUE 3HAHUS OJIs1 ONUCAHUSL 3AKOHOMEPHOCMEN 8
OKpYHCaroujeti OeticmeumenrbHOCmu U NPOU3BEOCHUSIX UCKYCCMEd;

®  npuMeHsmb npocmeriuue NPOSPAMMHbBIE CPEOCMEA U IeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTNEMbL NPU PeUleHUL MAmeMamui4eckux 3a0ay.



I1. Conep:xkanue y4eOHOro nmpeamera.

Auaredpa

Yucaa

PanunonaJbHbIE YHCIa

MHO€eCTBO pallMoOHaIbHbIX yKcen. CpaBHEHUE pallMOHAJIBHBIX yucen. JleicTBus ¢
palMoOHANBLHBIMU YHCIIaMU. [IpedcmasieHue payuoHaibHO20 YUCIA 0ecAMUYHOU OpodbIo.

HppaunoHajbHbIe YUCIa

[TonsTHE MppalMOHAIBLHOTO Yucia. Pacnio3sHaBanue uppanuoHaIbHbIX yncel. [Ipumepst

J0Ka3aTenbeTB B anredpe. MppanuoHansHOCTh yncia \/—2 [IpuMeHeHnEe B reOMETPHH.
CpasHenue uppayuonanvhvlx yucen. Muodcecmeo oeticmeumenbHbIX Yucel.

To:xknecTBeHHbIE MPeOOPaA30BAHUS

YmncioBble U OyKBEHHbIE BbIPAKEHUS

Bripaxxenue ¢ nepeMeHHOM. 3HaueHuE BbIpaxkeHus. [loacTaHoBKa BbIpaXKE€HUI BMECTO
IIEPEMEHHBIX.

[esble BbIpasKeHUs

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeseM U ee cBoiicTBa. [Ipeobpa3zoBaHus BEIpaXEeHU,
COZIepXKAIINX CTEIIEHH C HATYPAJIbHBIM ITOKa3aTeJIEM.

OpHowieH, MHOrowIeH. J[eficTBUS ¢ OTHOYJIEHAMHM U MHOTOYJIEHAMHU (CJIOXKEHHE,
BbIUHUTaHUE, YMHOKEHUE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBaApaTOB, KBaApaT
CYMMBI U pa3HOCTHU. Pa3niojkeHre MHOrowIeHa Ha MHOXKHTEIIH: BEIHECEHHE OOIIIETO MHOKHUTEIS
3a CKOOKU, epynnuposxka, npumeHenue hopmyi coOKpaueHno2o ymHoxcenus. Keaopammoiii
mpexuieH, pasiodxicerue Keaopamuo2o mpexuiena Ha MHOMCUMENU.

JApoOHo-panmoHabHbIe BHIPAKEHUS

Crenensb ¢ nensiM nokasareneM. [IpeobpazoBanue ApoOHO-TMHEHHBIX BHIPAKEHUI:
CIIOKEHHEe, YMHOXKEHHE, JielieHue. Aneebpauyeckas opobs. /lonycmumole 3HaUeHUs NepeMeHHbIX
8 OpobHO-payuoHatbHbix svipadicenusx. Coxpawenue anceopauueckux opooeil. [lpusedenue
aneebpauyeckux opodeil Kk oowemy 3namenamenio. [leiicmeus ¢ areebpauveckumu OpoosImu.:
CllodiceHUe, 8bIYUManue, YMHoJceHue, 0elleHue, 6036e0eHUe 8 CINeNneHtb.

IIpeobpa3zosanue gvipasiceHull, COOEPAHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

Apudmernueckuii KBaapaTHbIN KOpeHb. [IpeoOpa3oBanue BEIpaKEHUM, COACPIKAIITUX
KBaJpaTHbIE KOPHU: YMHOXKEHUE, JCJICHNE, BHIHECEHUE MHOXKUTENS U3-110/1 3HAKa KOPHS,
BHeceHUue MHOMCUmesi N0 3HAK KOPHSL.

YpaBHeHUS M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO C MEPEMEHHOIA.

YpaBHeHust

[TonsATHe ypaBHEHUs U KOPHS ypaBHEHUs. [Ipedcmasnenue 0 pagHoCuIbHOCMuU
ypaesuenui. Obracmo onpedenerus ypasHenus (001acms OONYCMUMbIX 3HAYEHUL NePeMEHHO).

JIuHeiiHOe YpaBHEHHE U €r0 KOPHU

Pemienue nuHeHbIX ypaBHEHU. Jlunetinoe ypasnenue ¢ napamempom. Koruwecmso
KOpHeU TUHeUH020 ypasHeHus. Peulenue Tunelnbix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe U €r0 KOPHU

KBagparusie ypaBHeHusi. Henouinbie kBajipaTHble ypaBHEHUS. JJUCKpUMUHAHT
KBaJ[paTHOTO ypaBHeHUs1. DopMya KOpHEN KBaIpaTHOTO ypaBHeHUd. 1eopema Buema.
Teopema, obpamnas meopeme Buema. Pelienne KBapaTHbIX ypaBHEHUH :MCTIOIb30BAHUE
bopMyIIbl ISl HAXOXKICHUS KOPHEH, epaghuueckuti memoo peutenus, pazioxcenue Ha
MHOdCUMeENU, NOOOOP KOpHell ¢ UCnob308anuem meopemvl Buema. Konuvecmeo kopueii



K8AOPAMHO20 YPAGHEHUSL 8 3A8UCUMOCTU OM €20 OUCKpUMUHaHma. bukeadpammuvie ypagnenus.
Ypasuenus, ceooumvle xk nunetinvim u keaopamuwvim. Keaopammuovle ypasnenus ¢ napamempom.

JApo0HO-panMoHaIbHbIE YPABHEHUS

Pemenne npoctermmx qpoOHO-TUHEWHBIX YpaBHEHUHN. Peuterue OpooHO-payuoHaIbHbIX
VPaHeHUIl.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeoOpa308anuil, Memoo 3aMeHbl
nepemennol, epaguueckuti memoo. Mcnonvzosanue ceoticme QyHKYull npu peueHuu ypaeHeHul.

Ipocmetiwue uppayuonanvuvle ypagnenus euoa | f (x) = a, \/f(x) = \/g(x) .

VYpaenenus suoa X' =a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ 1ByMs IEpeMEeHHBIMU. JINHEHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMM.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPABHEHUS ¢ 08V ML NePEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHU. PenieHue cuctemMbl ypaBHEHUM.

MeTobl peleHus CUCTeM JTMHEHHBIX YPAaBHEHHM € IBYMsI IEPEMEHHBIMU: epaguueckuii
Memoo, Memoo CAONCEeHUs, METO, TTIOJCTAHOBKH.

Cucmembul TUHENHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencTBa

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPAaBEHCTB. [IpoBepka cripaBeyInBOCTH
HEPaBEHCTB IMPH 33JaHHBIX 3HAUYEHUSIX TE€PEMEHHBIX.

HepaBenctBo ¢ nepemenHoit. CTporue u HecTporue HepaBeHCTBa. Qbaacme onpedeneHus
HepaseHcmaa (00aacmes OONYCMUMBIX 3HAYEHUL NePEeMEHHOL).

PelreHre nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewrenus. Pewenue k6aopamHulx HepageHCms:
UCNONb308AHUE CBOUCNE U 2PADUKA KBAOPAMUYHOU DYHKYUU, MEMOO UHMEPBAN08. 3anuch
peuienus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHO-payuoHanbHuIX HepageHCcme MemoOOM UHIMEPBAILOS.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEHCTB € OJIHOM MEpeMEHHON. Perienne cucteM HepaBEHCTB C OAHOMN
MEPEMEHHOI1: INHENHHBIX, KgaopamHbix. 1300pakeHue penieHnsi CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSAMOMN. 3anKCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DOYyHKIUHA

IHousTue pyHkuHMU

JlekapTOBBI KOOPJIMHATHI HAa TWIOCKOCTU. DOPMUPOBAHKE MPEACTABICHUN O
METaNpPeIMETHOM OHATHH «KOOPAUHATED. CrIocoOb!I 3ajaHus (PYHKIIMA: aHATUTHYECKUH,
rpadudeckuid, Tabnmuunbii. ['paduk ¢pynkmuu. [Ipumeps! GyHKINH, MOTydaeMbIX B TIpoliecce
UCCIIEIOBaHMS Pa3InYHbBIX PEATbHBIX MPOIIECCOB U PELICHNUs 3a7a4. 3HaueHHe (YHKIMU B TOUKE.
CgoiicTBa GyHKIMIA: 0071aCTh ONPEACICHNS, MHOXKECTBO 3HAUCHUMN, HYJIU, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, YeMmHOCMb/HeuemHOoCmb, TPOMEKYTKHA BO3pACTaHHs U yObIBaHUS,
HanOoJIbIlIee U HauMEHbIee 3HaueHus. MccnenoBanue GyHKINH 10 ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3adannvle pynkyuu.

JIuneiinas GpyHKOUA

CgoiicTBa 1 rpaduK JUHEHHOU PYHKITMH. YTI0BOM KOYPDUIIUEHT TIPSIMOIA.
Pacnonoxenue rpaduka TMHEHHONW (YHKIIMK B 3aBUCIMOCTH OT €€ YTII0BOTO KO3 duUIeHTa u
CcBOOOTHOTO WieHa. Haxooicoenue Koaghghuyuenmos nuneinol hyrKkyuu no 3a0aHHbIM YCI08UIM.
APOX0JHCOeHUe NPAMOU Yepe3 08¢ MOYKU € 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOT
yepe3 OAHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPSMOLL.

KBaaparnunas pynkuus

CaoiicTBa 1 rpaduk KBaapaTudHOU PyHKIMHU (TTapadoina). [locmpoenue epaghuxa
Kkeaopamuunol Qynkyuu no mouxam. Haxoxaenue Hynei KBaapaTUyHON (yHKINH,
MHOHCECm8a 3HAYEHULL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCTI.




OOpaTHasi NpONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMU y = k y = —. I'unepbona.
X X

I'pagpuku ¢pynkyuii. Ilpeoopazosanue epagura hynkyuu y = f(x) 018 nOCmpoeHus
epaguros Qynkyuti 6u0a y = of (kx+b)+c -

s Y = \/x_ay:W, y=|x|-
x+b

IlocsienoBaTe IbHOCTH M IPOTrPecCHH

Hucnosas nociie10BaTesbHOCTh. [IpUMeEpBI YMCITOBBIX OCIEA0BATEIBHOCTEN.
beckoneunple ociie10BaTeIbHOCTH. ApudMeTHIecKas MPOrpeccus U €€ CBOMCTBRA.
I'eomerpuueckas nporpeccust. Popmyna oduezo uieHa u CyMmul n Nepevix YieHO8
apugmemuueckotl u ceomempuyeckoui npoepeccuil. Cxooaumascs 2eomempuyecKkas npozpeccus.

Pelenue TekCTOBLIX 33124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Pemienue TekcTOBBIX 3a1a4 apupMeTHIECKUM criocodbom. Vicnonbp3oBaHue TabuuI, cxeMm,
yepTexel, Jpyrux cpeacTB NPeACTaBICHUS JaHHBIX PH PELICHUH 3a/1a4H.

3agauu Ha ABHKeHHE, Pa00TY U NOKYNIKH

AHanu3 BO3MOXKHBIX CUTyalluil B3aUMHOT'O PacIoIOKEeHHUs 0ObEKTOB IIPH UX JIBUYKEHUH,
COOTHOILIEHUS] 00bEMOB BBIINOIHAEMBIX pabOT MPH COBMECTHOU padoTe.

3agauu Ha YACTH, 101U, TPOLEHTHI

Pemrenue 3a1au Ha HaXOXKJEHUE YaCTH YKCIIa M YKCTIa IO €ro yacTu. Pemenue 3aiay Ha
npoueHTH! U gonu. [IpuMenenre nponopiuil Npu penieHu: 3a1ay.

Jlornuyeckue 3agaun

Pemenue nornyeckux 3anau. PeuieHue 102uteckux 3a0a4 ¢ nomMowwio epaghos, mabauy.

OcHOBHbIE METO/IbI pellleHNsI TEKCTOBBIX 3a/a4: apu(METHICCKHI, aaredpandecKui,
nepebop BapuaHTOB. [lepsuunblie npedcmasienust 0 Opyaux Memooax peuerus 3a0ay
(ceomempuueckue u epaguyeckue memoowl).

CrarucTUKa U TeOpUs BEPOATHOCTEM

Craructuka

Tabnmuunoe u rpaduyeckoe MpeaCTaBICHUE TaHHBIX, CTOI0YAThIC U KPYTOBBIC
JTUarpamMmbl, TpaduKe, TPUMEHEHNE AUarpamMM U TpaduKoB ISl OMUCAHUS 3aBUCUMOCTEH
peaNbHbIX BEIUYHH, U3BJIeUeHHE HH(OPMALIUK U3 TabJIuUL, AMarpaMM U rpaduKoB.
OnucaTenbHbIe CTATUCTHYECKHE TTOKA3aTEHN YUCIOBBIX HAOOPOB: cpeHee apudMeTHIecKoe,
Meouana, HanboJpIlIee U HauMeHbIllee 3HaueHHs. Mepbl paccenBaHus: pa3Max, oucnepcus u
cmanoapmHoe OmKIOHeHUe.

CnyyaliHasi "3BMEHYUBOCTh. MI3MeHUMBOCTh P M3MEPEHUsIX. Pewiarowjue npasuna.
3axonomepHOCMU 8 USMEHUUBHIX BEIUUUHAX.

Cayuaiinbie cOObITHS

Cry4aiiHbIe OIBITHI (KCIIEPUMEHTBI ), 3JIEMEHTapHBIE CITydaiiHbIe COOBITHS (MCXOIBI).
BepositHocTH 351eMeHTapHbIX cOOBITHI. COOBITHS B CITy4ailHBIX SKCIICPUMEHTAX U
OJIaroNpUATCTBYIONIUE dJIEMEHTAPHBIE COOBITHS. BEposSTHOCTH CITy4aifHbIX COOBITHIA. OIBITHI C
PaBHOBO3MOKHBIMH 3JI€eMEHTapHBIMU COObITHsIMH. Kilaccuueckrie BepOSITHOCTHBIE OMBITHI C
UCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuti ¢ nomowvio ouazpamm iiepa.
IIpomusononoocusie cobvimus, 06veduHeHue u nepeceverue coovimuii. Ilpasuno croscenus
seposimuocmetl. Cnyuatinwiii 86100p. Ilpedcmasienue sxcnepumenma 6 guoe depesa.
Hezasucumvie codvimus. Ymnoorcenue sepossmnocmetl He3a8UCUMBIX COObIMULL.
Ilocneoosamenvhvie Hezasucumvle ucnvimanus. IlpeacrapneHne 0 He3aBUCUMBIX COOBITHSIX B
KU3HU.

Inemenmovl KOMOUHAMOPUKU

IIpasuno ymnodxcenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio
couemanuti. Popmyna yucna covemarnuui. Tpeyeonvnux Ilackans. Onvimsl ¢ 60ILUWUM YUCTIOM
PABHOBO3MONCHBIX INEMEHMAPHBIX COObIMULL. Buiuucienue sepossmuocmetl 6 onblmax ¢

I'padpuku @pynkyuii y = a +



npumerenuem KoMounamopHuix popmyn. Ucnoimanus bepuynnu. Ycnex u neyoaua.
Beposmnocmu coovimuti 6 cepuu ucnvimarnuii bepruynnu.

Cnyuaitnvle senuuunol
3naxomemeo co cyuaunbiMu 8eIUUUHAMU HA NPUMEPAX KOHEUHBIX OUCKDEMHBIX

cayuatnsix eenuyun. Pacnpedenenue eeposmuocmeii. Mamemamuueckoe odxcudanue. Ceoticmsa
Mamemamuyecko2o odxcuoanus. Ilouamue o 3akone 6onvuiux yucen. Mzmepenue eeposimuocmell.
Ilpumenenue 3aKona OONLUIUX YUCET 8 COYUOTIO2UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUL,
obecneueHuu 6e30NACHOCMU HACENEHUS 8 YPE38bIYAUHBIX CUNYAYUSIX.



I11.

Ka.ﬂeﬂz(apﬂo — TEMATHYE€CKO€ IIVIAHUPOBAHUE

Hopec Bbynek JlopecHeH Temachbl BakbiThl Hcxkapma
Ne OyeH4a iaH | paxr.
Japec Ne
1 1 8 Hue ChIiHBI() MaTepHuasblH KabatTiay. 02.09
2 2 AHJIaTManapHbIH paBelleH y3rapty. KBagpar 04.09
TUTE3JIOMAra KUTEPEIId TOPraH TUTE3TTOMAIOpHE
YUIIY.
3 3 Kepem KoHTpoIIb 311€. 06.09
I oysnek. Keaaparuk ¢pynknus (30 corats)

1 1 DOyHKIUS. 09.09

2 2 OyHKIUSTHEH OMITEIOHY JIKACe 11.09

3 3 DO YHKIUSAHEH KbIMMMOTIIOPE OJIKICE 13.09

4 4 OYHKUMSUIOPHEH Y3J1EKIope 16.09

5 5 OYHKIUSATIOPHEH Y3JICKIOPEH KYJUIaHy 18.09

6 6 OYHKIUATIOPHEH Y3JIEKIope temacwH | 20.09
TOMYMIJISIITEPY

7 7 KBanpart euOysra hoM aHBIH TaMbIpIapsl 23.09

8 8 KBaapat eu0ybIHHBI TaNIKbIpJayybuiapra tapkary | 25.09

9 9 KBanpar 040 YBIHHBI Tankbeipaayusuiapra | 27.09
TapKaTyra KyHeryJiaop 31Uy

10 10 KBagpart euOysIHHBI TanKbeIpaaydbuiapra tapkary | 30.09
SAPAOMEH-10 BaKJIaHMaJIAPHbI KBICKAPTY.

11 11 v = ax’ o¢ynkuuace, aHelH rpadursl hom | 02.10
Y3JIEKIope

12 12 v = ax’ QyHKUMACEHEH Y3JIeKIopeH KyiaaHy, | 04.10
aHbIH rpaUrbH TO3Y.

13 13 | y=ax?+ n pysxrusce rpadursl 07.10

14 14 | y=a(x - m)? pynkuumsce rpadursH TO3y 09.10

15 15 KBanpatux (bYHKIHSITOpHEH y3aekiopen | 11.10
KYJUTAHBIN rpaUKIapbIH TO3Y.

16 16 | KBagpatuk ¢pyHKuusiIopHeH rpadukiapsH Te3y. | 14.10

17 17 Ksagpatuk dynkmusiaopaer rpadukiaapsia te3y | 16.10
TeMacblH ToMyMmwiIamTepy. KOHTpomb 53mIka
d3€epJIeK.

18 18 | Konrpoan sm Nel. Tema: Ksagpatux ¢pynxius | 18.10

19 19 KonTposnbe »m xaramapel ecteHmd sm. y =x" | 21.10
byHKIHSICE

20 20 | y = X" yHkumsice hom aHBIH y3JIEKIOpe. 23.10

21 21 N HYBI I9PIXKS TaMBIp OMIITesIoMace 25.10

22 22 N HYBI IOPIKD TAMBIP UCITIY 28.10

23 23 N HYBl J9PKS apudmeTur Tamplp y3neknaopeH | 08.11
KYJJIaHy.

24 24 Baxmanmansl — cbi3bikya ¢yHkius hom aseig | 11.11
rpadursr*

25 25 Baxnanmaisl — cei3bikua GyHKIUSHEH y3ieknope | 13.11

26 26 | PanmoHanb KypcaTKeusie Jopaxke Ouiareaomace 15.11

27 27 Parmonans KypcoTkeuse Iopakd 18.11

28 28 | PanmoHanb KypcoTKewIie Aopaxka Y3IEKIope. 20.11




29 29 Pammonans kypcoTkewne Aopako y3nekiaspeH | 22.11
Kysutany. KOHTpoJIb 311K 93epIiek.

30 30 | Kontpoan >m Ne 2 Tema:/{opaxkone ¢pynknus. n | 25.11
HYBI 1OPKD TaMBIP

I1 Oyaex. bep y3ropenuiene Ture31omMa 9p hom turescesnexap (13 corars)

31 1 KonTponp »smiko ananus, xaranap ecteHao smi. | 27.11
beten tureznomo hom aHbIH TaMbIpIapPHL.

32 2 KBampar  Turesmomora  kutepens  Toprad | 29.11
TUT€31OMAJIIP.

33 3 KBagpar  turesnmomora  kutepena  rtoprad | 02.12
TUTE3TOMAJIOpPHE YHIITY.

34 4 TureznomManopHe siHa y3ropenuie kepren unnry. | 04.12

35 5 SHa y3ropenuie kepren Ture3nomanop uumy. bep | 06.12
Y3ropenuIese TUIe31oOMAIOPHE YUY .

36 6 beren TuresnomonopHe  uyummryHeH — kaitbep | 09.12
BICYJUIapHI.

37 7 Baksianmassl paiiioHa b TUTE3JIOMAJIAP. 11.12

38 8 BaxsianMansl panioHanb TUTE€3IoMaJIopHe ynmy | 13.12
BICYJLIIAPBHI.

39 9 Hkenue TOPIXK oep y3ropeuuiene | 16.12
TUTE3CE3IICKIOPHE YHUIITY

40 10 Hxkenue TIOPIAKS oep y3ropemuene | 18.12
TUT€3CE3IEKIOPHE YUIIYTO KYHETYJIap.

41 11 Turescesnexnop Yniy10 nareppauiap meroasl | 20.12

42 12 | MaTepBaiiap MeTo bl O€IoH TUre3ces3-ekiaopHe | 23.12
yuiry. KOHTposb 311K 93€epIieK.

43 13 | Kontpoas >m Ne 5. Tewma: Bep ysropemmene | 25.12
TUT€3CE3IIEKIIP.

111 oyaek. Uke y3ropenuiesie Ture3oMasdp hom anapubin cucremanapsl (20 cor.)

44 1 KonTponp »smiko ananus, xaranap ectenao sl | 10.01
Wke y3ropenuiene Ture3naMandp hom  aHbIH
rpadursl

45 2 Hke y3ropenuiene TUre3noMaidpHeH rpadursiH | 13.01
TO3Y

46 3 Turesnomanap cucremachl rpaduk bicyn 6emon | 15.01
YUY

47 4 I'paduk 1on OemoH THre3nmomonop cucremachH | 17.01
YUIIY.

48 5 HNkenue nopake THUresnaManop cucrtemacsH | 20.01
YUY

49 6 Turesnomanop cucremacblH uuniyHeH Tepie | 22.01
BICYJUIAPbIH KYJUIaHY

50 7 HNkeHue nopake THUre3noManop cuctemachiH | 24.01
YUIIY.

51 8 MaochonanopHe HMKEHYE AdpMKS TUresnamanap | 27.01
CUCTEMACHI SIPJIOMEHQ YHUIILY

52 9 HNxenue mopako turesnoMandp cuctemachl | 29.01
SAPAOMEH]I9 MOCHIQIOPHE YHUIIY

53 10 Turesznomanap CHUCTEMACEI sapaamenas | 31.01

MOCBJIQIIOPHE YUY




54 11 TureznoMonop cucTemMachlH YuiTyHeH Kaitbep | 03.02
aJbIMHAPLIL.

55 12 HNkenve nopoko turesmomonop hom amapueiy | 05.02
CUCTCMACBIH 4YWIlY TEMACBIH TOMYMWJIQIITCPY.
KoHTposb 511ko a3epiek.

56 13 | Kontpoas >m Ne 6. Tema: ke ysropemuene | 07.02
TUTE3JIOMAJIop haM anlapHbIH cUCTeMaapsbl.

57 14 KonTposp smiko ananus, xaranap ecteHad sl | 10.02
Hke y3ropenuiese TUre3ce3IeKIdp

58 15 Koopaunaranap sicceuibirbiHAa TUTE3CE3NIeK-HEH | 12.02
YUIIENICUIOPE KYIJIETeH CYpPITIdY.

59 16 Wke y3ropenuiene TUTe3ce3JIeKIdp CUCTEMACHI. 14.02

60 17 Turesce3nexinop cUCTEMAChIHbIH KoopauHatanap | 17.02
SACCBUIBIT'BIHA HOKTaJiap KyIIere 6CH9H
oupernernie

61 18 | ke y3ropemuiene TUre3ce3IeKIdp CUCTEMACHI 19.02

62 19 Turescesnexnop hom anapuelH cuctemanapbid | 21.02
gumy. KoHTposb a11ka o3epiiek.

63 20 | Kontpoan 3m Ne 7. Tema: Hke ysropenmene | 24.02

TUTE3CE3NIEKIOp hoM ajmapHBIH crcTeMallaphbl.

IV Oyaexk. Apupmernk hom reomerpux nporpeccussidp (16 corarnb)

64 1 KoHnTposip »mike ananu3, xaranzap ecTeHad sul. | 26.02
D3JIEKJICIICKIIOP

65 2 Apudmeruk nporpeccusinet Omirenamace.n Hubl | 28.02
OybIHBI (POpMYyITachl

66 3 Apudmeruk mnporpeccustHeH n  Hubl OybiHbI | 02.03
(dhopMyIacelH KyJJIaHy

67 4 Apudmeruk nporpeccusineq Oepenuye n OybiHbl | 04.03
cyMMachl (hopMynacel

68 5 Apudmeruk nporpeccusineH Oepernde n Oybiabl | 06.03
CyMMachl pOpMYJIaChlH KyJJIaHy.

69 6 Mocrononop unmyad apudpmetuk mnporpeccusiae | 09.03
KyJJIaHy

70 7 Apudmetnx nporpeccust temachiH | 11.03
roMmymmiamrepy. KoHTposb 311k9 a3epriex.

71 8 Koutpoar 31 Ne 9. Tema: Apudmeruk | 13.03
porpeccus.

72 9 KonTposp »smiko ananus, xaramap ecteHad sul | 16.03
['eomeTpuk  MporpeccHsHEH  OWIIreroMace.
l'eomeTpuk mporeccusiHeH n  HYBl  OybIH
¢dopmynacel.

73 10 ['eomerpuk mporpeccssHeH n  H4ybl  OywiH | 18.03
dbopmyracel

74 11 I'eomerpuk mporpeccusiner O0eperue n OybiHbI | 20.03
cyMMachl (pOpMyIIacel

75 12 I'eomerpuk mporpeccusineH OepeHde n OysiHbI | 01.04
CyMMachl (JOPMYIIACHL.

76 13 lgl < 1 Oymrangarel uukce3 reomeTpuk | 03.04
POTPECCUSHEH CYMMACHI

77 14 I'eomerpuk IIPOrpeccust temacsH | 06.04

TOMYMIJISIITEDY.




78 15 ['eomeTpuk nporpeccusineH n OybiHbl cymmachiH | 08.04
Taby. KOHTpOJIb 311IKd 93epIiek.
79 16 Kontpoar 3m Ne 10. Tema: I'eomerpux | 10.04
IIporpeccusl.
V oyjek. KomOunaTopuka hom uxtumMa/LuibIK TeopuiieMeHTaapsl (14 corats)
80 1 KomOnHaTOprKa MaChaIasIape 13.04
81 2 KomMOuHaToprka MoChoJIoopeHd Mucasiap 15.04
82 3 AnmamreipManap 17.04
83 4 AnMamteipManap TeMachlHa KYHETYJI9p 31UIDY.
84 5 YpbIHnamTeipMaiap 20.04
85 6 Y pbIHIAIITEIpMAJIapHBI KYJJIAHY.
86 7 Oemreipmanap 22.04
87 8 OemteipManap TeMacblHa KYHETYJIp LUIDY..
88 9 OupakJibl BAKbIMTaHbIH YarblIThIpMa enuibirbl | 24.04
89 10 | Oupakibl BaKbIMTaHbIH YarbIIThIPMa CILIbITbIH
MCOIUIQYTS KYHETYIIOp JILIAY.
90 11 | beprures MemkuH OyiaraH BakbliranapHeiH | 27.04
UXTHMAJUTBITBI
91 12 | UxTuMamipIkiIapHbl Kymry hoMm Tankeipiay.
92 13 | UxTumannsiknapuel Kymy hom Tanksipiayra | 29.04
KYHerysop s1uioy. KoHTpoub s1iko a3epliex.
93 14 Kontpoas 3m1 Ne 13. Tema: KomOunaropuka 04.05
hoMm HXTUMAaITBIK TeopHsice
I'omymu itomrakisay (9 corars )
94 1 KonTposb smiko ananus, xatanap ecrteHnd sul. | 06.05
bepnoii paBem y3rapryiop
95 2 Turesznomanop hom Turesnomanop cucremanapsr | 08.05
96 3 Turescesneknop hom amapusiy cucremanapbia | 11.05
yuiry. KoHTpoJib 311Ka 93epiiek.

97 4 | MomMraksay KOHTpOJIb JIIie. 13.05
98 5 KonTposb smiko ananus, xatanap ecrteHnd sul. | 15.05
OyHKImsIIOp hoMm anapHbBIH Y3JIeKIope
99 6 Jlopaka y3iekiope 18.05
100 7 [Tapamerp keprenroH  TuresnoMaiaop  howm | 20.05

TUTE3CE3JICKIOPHE YUINY bICYIUIAphl
101 8 Bbeproson 31110yra MoChaJIaNop YUY,
102 9 Ture3noManap spIOMEHA9 MOCHAIAIIOP YHUIILY. 22.05




