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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX TUCHUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HHU. Pa3BuTne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTeMaTUYECKON HAYKOMW SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHUSI U BBIBOABI,
dbopmynupoBath yrBepxkacHUs. OCBOCHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM  JIEATENBHOCTH OOYyYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpamMmbl yaeOHOTO Kypca « Anredpay s OCHOBHOTO OOIIIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JpYyTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyKIaTh, UCIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTH4eckoro s3eika. CopepkaTenbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaIbHEUIIIETO M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHUIO Y OOyUYaIOLIUXCS
JIOTHYECKOTr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSA3aHO C pALMOHAIBHBIMM M HUPPALMOHAIBHBIMU 4YHCIIaMU, (HOpMUpOBaHUEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Y OOYUYAIOMIMXCA
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak s3bIKa s
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
nHOOpPMATHKA, ¥  OBJIAJCHWEC HABBIKAMH  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaXKeHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEHIIe MaTeMaTU4ecKOW MOJIETn
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHHUM B IPUPOE U
oOmrectBe. M3yueHue maTepuaa crnocoOCTBYeT pa3BUTHIO Y OOYHAIOITNXCSI YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMaTUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MIPEICTABIICHUHA O POJTM MaTEeMaTHKU B PA3BUTHH [UBUIN3AINN U KYIbTYPBI.

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHUS MPAKTUUYECKUX MPUIIOKEHHM, TaK U
X poJii B 00pa30BaHUM, HEOOXOJUMOM Ka)XJIOMy 4elloBeKy. Bospacraer umcio
npodeccuii, pu OBIaJAECHUN KOTOPBIMU TpeOyeTcs xopolas 6a30Basi MOATOTOBKA B
00J1acTU BEPOSTHOCTU M CTATUCTUKH, TaKasi MOJITOTOBKA Ba)KHA ISl MPOJIOJKEHUS
oOpa3oBaHus U JIs YCIIEITHOM MpodhecCuOHATbHOM Kaphephl.

Kaxxp1il 4eoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A ISl 000OCHOBAHHOTO MIPUHATHS PELICHUS B YCIOBUSAX HEIOCTAaTKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILIICHHE.

MeHHO TOPTOMYy OCTpO BCTajga HEOOXOAUMOCTh chopmMupoBaTh Yy
oOy4Jaroruxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIYIO B C€0sl B KQ4eCTBE
HEOTHEMJIEMOM  COCTaBJISIIOIIECH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU
aHaJM3UPOBaTh HH(POPMAITUIO, IPEICTABICHHYIO B PA3JIMUHBIX (popMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEATbHBIX TMPOIIECCOB UM 3aBUCHMOCTEH,
MIPOU3BOIUTH MPOCTEHINNE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHaIu3a u
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OO0IIecTBa M roCyAapcTBa
npuoOuiaeT oO0ydarIMXcsa K OOLIECTBEHHbIM UHTepecaMm. H3ydeHune OCHOB



KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHU3alMy Iepedopa M moacyéra 4ucia
BApUAHTOB, B TOM YHUCJIE B MPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3MaéT MaTeMaTHIeCKuil GyHIaMEHT i1 (GOPMUPOBAHKS KOMIIETEHITUH B
o0nacTu UHPOPMATUKH U HMUGPOBBIX TeXHONOTHH. [Ipy M3ydyeHUU CTATUCTHKU U
BEPOSITHOCTH O00OOTallaloTCsl MPEJCTaBlIeHUsT OOyYaroluxcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCiIelOoBaHUs, (OpMHUpPYETCs MOHUMAaHHE POJU
CTAaTUCTUKN KaK HCTOYHUKA COIMAIHLHO 3HAYUMOM WH(MOPMAITIH U 3aKJIaIBIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B cooTBeTcTBHM C JAHHBIMHU LIEJIIMH B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMs BbIIEICHBI
CIIeIyIOlMe CoAepKaTelbHO-MeToAnUeckue auHuu: «lIpeacraBieHre NaHHBIX U
omucaTeNbHas CTaTUCTUKa», «BeposATHOCTBHY, «DIEMEHThl KOMOWHATOPHUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHuM «lIpencraBieHne TaHHBIX U ONUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOH 11711 (hOPMUPOBaHUS HABBIKOB Pa0b0THI C UHGOPMAIUEH: OT YTCHUS
Y UMHTEpIpeTanuy nHOpMaluu, MPeICTaBICHHON B Ta0IuIlax, HA JUarpaMMmax u
rpagukax, a0 cOopa, MPEICTaBICHUS W aHadu3a JAHHBIX C HCIOJIb30BAaHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEeTHUX U paccenBaHusa. Pabotas ¢ naHHBIMU,
oOydJaromniyecss yd4aTcsi CUMTBIBAaTh U HMHTEPIPETUPOBATH JIAHHBIC, BBIJBUTATH,
apryMEHTHPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUISITh HaJ
(dakTOopamMu, BBI3BIBAIOIIUMH HW3MEHUYMBOCTh, W OICHHMBAaTh WX BJIUSHHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U TTPOLIECCHI.

NHTYUTUBHOE NpPENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIICIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUUM CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM A
U3YYEHUsI TEOPUH BEPOSTHOCTEWU. boibllloe 3HaUYeHHE HMMEIOT MNPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMHU.

[ToHsiTue BEPOSTHOCTU BBOJUTCS KaK Mepa MPaBIONOI00HS CIy4ailHOTO
coobrtus. [lpm wu3yuenun yueOHOro Kypca oOydaromuecss 3HAKOMSTCS C
MPOCTEHUIITMMU METOIaMH BBIYUCIICHUS BEPOSTHOCTEHN B CITyUYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HMCXOJAaMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oosiee CIoXKHble 3afaud. B y4eOHbINH Kypc
BXOJST HAYaJIbHbIE MPEACTABICHUS O CIy4YalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO’KE€CTBAaMU M OCHOBHBIMHU OTI€pAIMSIMU HaJl MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS U1l PEUICHUs 3a/lad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

CormacHo yueOHOMY IIaHy B 7-9 kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieiibl COJEpIKAHUS:
«Yucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U

4



HepaBeHCTBa», «DyHKIMW», y4eOHbIH Kypc «BeposSTHOCTh M CTAaTHCTHKA», B
KOTOPBIN BXOAAT pa3zaeisl: «IIpeacraBieHne TaHHbIX U ONUCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY, «D1eMEeHTbI KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadony.

Yacel Ha u3yueHue ydyeOHoro kypca «BeposTHOCTh M cratuctuka» B 8 u 9
KJ1accax BKJIFOUEHBI B Kypc «AJIreOpbD».

Ha u3ydenne yuebHoro kypca «AnreOpa» otBoautcs 374 daca: B 7 Kiacce —
102 gaca (3 yaca B Hefent0), B 8 kiacce — 136 yacoB (4 yaca B Heieq10), B 9 kinacce
— 136 gacoB (4 Jaca B HEJIEIO).

IINTAHUPYEMBIE PE3YJIBTA 1 bl OCBOEHHUA ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepusyrTcs:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

MPOSIBJIEHUEM HHTEpPECAa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeéMaTUK{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliu ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SIBJCHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYX IAEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHMEM JOCTHKECHUNM HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IESTEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Uil YCTENMIHON MpodecCroHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIUTAHME:



CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUN, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTALlUE B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Haykh Kak cdepbl UeIOBEUYECKOi
JESATEIIbHOCTH, ATAOB €€ pa3BUTHS U 3HAYUMOCTU I Pa3BUTHUS LUBUIM3ALMH,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOW KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUS MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUS  3A0pPOBOro  oOpa3a KHM3HM  (300pOBOE  IHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTBH), C(DOPMUPOBAHHOCTHIO HABbIKA pe(piIeKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMAaTUYEeCKUX 3HAHUM JJIs1 pelIeHus 3a]1a4 B
00JIaCTH COXPAaHHOCTU OKpY KaroLed Cpe/ibl, MIIaHUPOBAHUS MMOCTYNKOB U OLEHKH
UX BO3MOJKHBIX MOCIIEACTBHI AJIs1 OKPYXKAIOIIeH cpe/ibl, OCO3HAHUEM TI100AIbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJieM U IMyTeil UX pelIeHMs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
bopMyIMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI3OB, TPeOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pEIICHUsI U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie JJornueckue 1eiicTBUA:

BBISIBIISAITH M XapaKTEpPU30BaTh CYIIECTBEHHBIC TPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TMOHATUNA, OTHOIICHUHA MEXIYy MOHITHAMHU, (OPMYIUPOBAThH
ONpEJEeNCHUs]  TMOHSATUW,  YCTAHABIMBATh  CYIIECTBEHHBIA  MpPHU3HAK
KiIaccu(uKanyyM, OCHOBAHWS I OOOOIICHUS W CpPaBHEHUS, KPUTEPHH
IIPOBOJIMMOI0 aHAJIN3a;
BOCIIpUHUMATh,  (opMyaupoBaTh U MpeoOpa3oBbIBATH  CYXKJICHHUS:
YTBEPAUTEIIbHBIE U OTPUIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;
BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTHUBOPEYUS B
dakTax, JTaHHBIX, HAOIOJCHUSX U YTBEPKICHUAX, MIpeAsiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;
JenaTh BBIBOABI C WCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;
pazOupaTh J0Ka3aTeIhCTBA MATEMATHUYCCKUX YTBEPKIACHHHU (IIPSMBIE W OT
IPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIFHO HECIIOXKHBIE J0KAa3aTeNIbCTBA
MaTeMaTU4YecKux (hakTOB, BHICTpaMBaTh apryMEHTAIMIO, IPUBOJAUTH MPUMEPHI
1 KOHTPIIPUMEPbI, 000CHOBBIBaTH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHOCO0 pelieHus ydyeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BbIOUpATh HauboJiee MOAXOASIIMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:
UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENAOBATENbCKUI HHCTPYMEHT TO3HAHUS,
dbopmyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUne, Mpodiemy,
CaMOCTOSATEIILHO YCTaHABJIMBATh UCKOMOE M JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHUE;
NPOBOAUTH 1O CAaMOCTOSITENIBHO  COCTAaBICHHOMY IUTaHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJbIIOE HCCIIEIOBaHUE MO YCTAaHOBJIEHHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOATENFHO (OPMYIHPOBATh OOOOIIEHNS W BBIBOJLI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOMIONEHUs, WCCIEAOBaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIECca, a TakKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.
Pabora c nundopmanueii:
BBISIBIIATH  HEJIOCTATOYHOCTh ¥ HM30BITOYHOCTH HH(OpPMAIUU, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;
BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATDH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,
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BEIOMpATH (POopMy mpeacTaBieHuss HH(YOPMAIIUY U WILUTFOCTPUPOBATH PEIIacMble
3a/la4u CXeMaMH, TuarpaMMamMu, HHOU TpauKoi 1 1X KOMOWHAITASIMH,
OIICHWBATh HAAEKHOCTh HWH(OpPMAIMA TI0 KPUTEPUSM, MPEIOKECHHBIM
yauTeseM Win ChOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe TelCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBAThH CYKJIEHHUS B COOTBETCTBUM C YCIOBUSMH U
HeasIMU OOLIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS IO XOAY pEIICHUs 3a/1auHu,
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;

B XO0/€ OOCYXXICHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBbI, perracMoi 3ajavd, BBICKA3bIBATh WJEH, HAIlCJICHHBIC HA TTOWCK
pelIeHus, COMOCTABNIATh CBOU CYXKICHHS C CYXICHUSMU JIPYTUX YYACTHUKOB
nuasnora, OOHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIIMMA, B KOPPEKTHOU popme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEICTABIIATh PE3YNbTAThl PEIICHUS 3aJadd, dKCIEPUMEHTA, UCCICIOBaHUS,
MIPOEKTa, CAMOCTOSATEIHHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C YYETOM 3a1ad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHONW W WHIAWBUIYaJTbHON
paboThI MPU pelIeHNH YIeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh 1I€1h COBMECTHOW JEATEIHbHOCTH, IUIAHUPOBATh OPTraHHU3aAIUIO
COBMECTHOM pabOThI, paclipeesisiTh BUIIbI paboT, I0TOBAPUBATHCS, 00CYKIATh
MPOIIECC U Pe3yibTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JTFOJICH;
y4aCTBOBATh B IPyNMNOBBIX (hopmax paboThl (00CYykaeHUs, OOMEH MHEHUSIMHU,
MO3TOBBIC INTYpPMBI M JPYTHE€), BBHINOJHATH CBOK YacTb pabOTHl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMU YJ€HAMU KOMaH/IbI, OIIEHUBAThH
KauecTBO  CBOEro BKJaJga B OOmMHA  TPOMYKT 1O  KPUTEPHSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

Camoopranuzamnus:

CaMOCTOSATEILHO COCTABJIATH IUIAH, aITOPUTM PEIICHUS 3a7a9u (WA €T0 YacTh),
BBIOMPATH CTIOCO0 pelieHuss ¢ YYETOM MMEIOIIUXCSI PeCYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUHA C
y4€TOM HOBOI MH(POPMALIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISL Tpollecca M pesyibTaTa
peIIeHs] MaTeMaTUIECKOM 3a1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TIPH PEUICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JEATECILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaNJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLEHMBATh COOTBETCTBHE PE3yJIbTaTa AEATEIBHOCTH IOCTABICHHOW LENU M
YCIOBUSIM, OOBSACHATH MPHUYMHBI JOCTH)KCHHUS WM HEJOCTHKEHHS EeNH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyueHuss B 7 Kjacce OOYYAIOMIMICA MOJYYUT CIECAYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMETHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3HauYeHUsI YUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT 0mHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JECATUYHYIO pOoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTU
B 0ECKOHEYHYIO ACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATE TPUKUAKY U OLEHKY pE3yJbTaTa BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPKCHHI. BBIMOJHATH JEHUCTBUS CO CTENEHSAMH C HaTypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, PA3JI0KEHNE Ha MHOKUATEIN HATYpPalbHbIX
quces.

Pemiatb NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHbICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonb3oBaTh anredbpandeckyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUSI yueOHOTO MaTepHalia.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpAKCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrIimonHITE Mpeobpa3oBaHus 1IEI0T0 BRIPAKECHHS B MHOTOWICH IPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BrIMOMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBISATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTEIS, TPYIITUPOBKU CIaraeMbIX, TPUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHHUS.



[TpumensTs npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aa4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU LIS
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemwlars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHS K paBHOCWIBHOMY emy. IIpoBepsTh, siBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM MJIIOCKOCTHU Ipad UK JIMHEHHOTO YPaBHEHHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSACh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTp cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

BeposiTHOCTB M CTATHCTUKA

Hcnonb3oBaTh 11 ONUCAHUSl JAHHBIX CTATHCTHMYECKHE XapaKTePUCTUKHU:
cpenHee apupMeTHdYecKoe, MeJMaHa, HauOoJbllee W HauMEHbIIEe 3HAYEHUS,
pa3mMax.

K xonmy oOywyenuss B 8 Kiacce OOydYaromMiicsi TOJYYUT CIEIyIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYHCICHUSA
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Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YHCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[TpumeHsATh TOHATHE apU(PMETUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, HCIIOJIBb3Ys IPU HEOOXOIUMOCTH KAJBKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBLIIMX W MaJbIX YMCEN C MOMOILIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AnredOpanvecKue BbIPaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBINONTHATE TOXK/IECTBEHHBIE TPEOOPA30BAHUS PAllMOHATIbHBIX BEIPAKEHUI Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOYJIEHAMH U aNre0panyecKuMu JpoOsiMH.

PackmazpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe JMHENMHbIC, KBAaJpaTHBIE YpPAaBHEHUS M palMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JU yYpaBHEHWE WM CHCTEMa YpaBHEHUMN pEUICHUs, €CIIM MUMEET, TO CKOJBbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoi
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
VMHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3ysbTarT.

[IpuMEHSATH CBOMCTBA YNCIOBBIX HEPABEHCTB JIJIsl CPABHEHM S, OLICHKH, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIMHA

[Tonnmaths ¥ KCHONB30BaTh (HYHKIMOHAIBHBIC MOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYECHMS), ONPEIENATh 3HAUCHHE (PYHKIIMH O 3HAYCHUIO
aprymeHTa, OnpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMeHTapHbIX QYHKIUN BUJA:

y = kIx,y =%x2,y =x3,y = ||, Y =X, onuchIBaTh CBOICTBA YHCIOBOIl
byHkmu 1o e€ rpaduky.

BeposiTHOCTH U CTATHUCTUKA
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YuraTth, U3BIEKAaTh U MPEOOPa3OBbIBaTh MHGOPMAIUIO, MPEICTABICHHYIO B
BUJEC TaOMUI, AMarpaMmM, rpauKoB, MPEACTABIATH JaHHbIE B BHJE TaOJHII,
auarpamm, rpa@ukos.

MMeTp mnpencraBieHUE O CIydallHOM M3MEHYMBOCTHM Ha IpUMepax IeH,
(u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOWUYNBOCTH.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKAa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUN U YaCTOThI COOBITHUMA, B TOM YHUCIIE TIO
pe3ysibTaTaM U3MEpEHHUN U HaOII0JeHUI.

HaxonuTh BEPOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3HAasi BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM UYHCIE€ B ONbITaX C PaBHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENIU: JIEPEBO CIy4ailHOTO 3KCIEpUMEHTa,
JarpaMMBbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh TMOHATHUSAMH: MHOXKECTBO, ITOAMHOXECTBO,  BBIIIOJIHATH
olmepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NEpPEeceueHue, IOIMOJTHEHUE,
IIEPEYUCIIATD 3JIEMEHTHI MHOXKECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe npecTaBIeHUe MHOKECTB U CBSA3EH MEKIYy HUMU
JUISL OIIMCAHMS MTPOLIECCOB U SIBJICHHM, B TOM YHCJIE MIPU PEIICHUM 3a/1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB U KypPCOB.

K xoHimy oOydyenuss B 9 kiacce oOydaromuiicss MHOJYYUT ClEIyIOIINe
IIPEAMETHBIE PE3YJIbTATHI:

Yucia ¥ BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIBHBIE U NPPALMOHAIBHBIE YHCIIA.

BoinonHaTh apudpmMeTuueckre AeiMCTBUS C palMOHAIBHBIMU YACIIAMU, COYETast
YCTHBIE U NHCbMEHHBIE NPUEMBI, BBINOJIHATH BBIYMCIEHHS C MPpPalMOHAIBHBIMU
YUCIIAMH.

HaxoauTp 3HaueHNs CTENEHEN C LIENBIMUA NTOKA3aTENIMHU U KOPHEH, BBIYNCIIATH
3HAYEHUS YUCIOBBIX BBIPAKECHU.

OKpyIJisIiTh EWCTBUTEIBHBIE YHCJIA, BBINOJIHATh IPUKUAKY PE3YyJbTaTa
BBIYMCJICHNUN, OLIEHKY YHCIJIOBBIX BBIPAKECHUM.

YpaBHeHMs U HEPABEHCTBA

Pewiats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
npocTelime ApoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemlare cucremsl NBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABIISICTCS JTUHEUHBIM.

PemaTe TeKCTOBBIE 3amauyM aiareOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHMsI YPAaBHEHUs U CUCTEMBI IBYX YPaBHEHHUHU C ABYMS IEPEMEHHBIMH.
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[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM IrpauuecKuX MpeACcTaBlIeHui (yCTaHaBIMBaTh, UIMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pElICHHE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3aIIUCHIBATh PEIICHHUE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pakaTb pPEIICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILIEHUN PA3IUYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHUJOB. llokas3piBaTh cxemMaTHUECKU
PacrnojoKeHUe Ha KOOPAUHATHOM TNIOCKOCTH IpapukoB (pyHKIMK BHUA:

y=kx,y=kx+b y=kix,y=ax?+bx+c,y=x5y=vx,y=|x, B
3aBUCUMOCTH OT 3Ha4Y€HUN KO3 PUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUM.

Crpouth U HM300paxaTb CXEeMaTUYECKU IpaQUKHA KBAIPATUUHBIX (DYHKIIHMA,
OIKCHIBaTh CBOMCTBA KBAJIPaTUUHBIX (YHKIIUI 110 UX rpaduxam.

Pacnio3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCAEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU PA3HBIX
croco0ax 3aaHusl.

BbINONMHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMyln N-ro 4jieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4Yi€Hbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
IJIOCKOCTH.

Pemate 3a7auM, CBS3aHHBIE C YHCIOBBIMHM IIOCJIENOBATEIBHOCTAMH, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, HUMPOBBIX
TEXHOJIOTHH).

BeposiTHOCTH M CTATUCTUKA

Uurarh, U3BIEKATh U MPeoOpa30BbIBaTh MH(GOPMAIMIO, MPEICTABICHHYIO B
BUJIe TAaONUI, AuarpamMm, rpaduKoB, TPEJICTABIATH JaHHBIE B BHIE TaOJUII,
JarpaMm, rpauKoB.

HNmeTs npenacraBieHHEe O CIIy4YalHOM W3MEHYMBOCTM Ha IIPUMEpax IEH,
(bu3NYeCKuX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IOKA3aTeNed: CpeaHuX
3HAYCHUI U Mep paccenBaHUs (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).
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HaxoauTb 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUH, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPEeHU 1 HAOIIOACHU.

Hcnonp3oBath rpaduueckue MOAENTU: JEPEBO CIYYalHOTO SKCIEPUMEHTA,
JarpaMMBbl Dilliepa, YucaoBas npsmasi.

OnepupoBaTh MOHATHUSMH: MHOECTBO, IOAMHOKECTBO,  BBINIOJIHATH
olmepaldyd HaJ MHOXKECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, IOINOJTHEHUE,
NEPEYNCIISATD FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb3oBaThk rpaduieckoe MpeacTaBIeHe MHOKECTB U CBSI3€H MEKTy HUMU
JUISL ONTMCAHMS MIPOLECCOB U SIBJICHHI, B TOM YHCIIE MIPU PEIICHUH 3a/1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB U KYPCOB.

PemaTte 3amauM OpraHu3oBaHHBIM NEpeOOPOM BApHUAHTOB, a TaKXKeE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX MPABHUIT U METOJIOB.

Hcronb30BaTh ONUCATEIbHBIE XAapAKTEPUCTUKHU JJII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHAE 3HAYCHUS U MEPBI PACCEUBAHMSI.

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX
VCIIBITAHUM JI0 TIEPBOTO YCIIEXA, B CEpUAX UCTIBITAHUN bepHyruim.

VMeTp npencTaBleHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSITHOCTEN.

WMeTp mnpenacTaBieHUE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
pUPOE U OOIIECTBE.

COJAEPXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMoOHaIBLHOTO 4HCJA, 3aluCh, CpPaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTHdyeckue JIEUCTBUA €
palMOHAJIbHBIMKM YHMCIamMu. PerieHue 3agad u3 peajqbHOM MPaKTUKU HA 4acTH, HA
JpoOH.

CremneHb C HaTypaJbHBIM T[IOKa3aTeJeM: OIpeaesieHrne, MnpeoOpa3oBaHue
BBIpAXEHUI HA OCHOBE ONPEACIICHUS, 3alUCh OOJIbIIKMX YKcen. [IporeHTsI, 3anuch
MPOIICHTOB B BUJE ApOOW U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHNE 3a7]a4 U3 PEaTbHON MPAKTHKHU.

[IpumMeHeHue TPUZHAKOB JCIUMOCTH, pa3JOKEHHE Ha MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4Hcle TpsiMas ©W  oOparHas
MPONOPLUHUOHAIBHOCTH.
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AJireOpanyeckue BbIpaKeHUs

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKECHUS C MEPEMEHHOU. JlomycTrmble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
(dopMmyibl. Beruucienus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpPeoOpa3oBaHUS CyMM U
IIPOU3BEACHUH, PABUIIA PACKPBITHS CKOOOK M MPUBEIEHUS MTOAOOHBIX CIaracMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrousneHsl. Crenenbs MHorouwieHa. CiokeHue, BBIYMTaHUE,
YMHOKEHHE MHOTOWICHOB. POpPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBAaJAPaT CyMMBI
1 KBajpatT pasHoctu. opmyiia pa3HOCTH KBaApaToB. Pas3iioxkeHrne MHOINOYJIEHOB Ha
MHOKHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBujia MpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pELICHUE JINHEMHBIX YpaBHEHNN. COCTaBIECHUE YPABHEHUH 110 YCIOBHUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MIOMOIIBIO YPABHEHNU.

JIuneiiHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
Coco0OM MOACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 33a4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKUIMHA

Koopannara Touku Ha npsiMmou. UucioBble TPOMEKYTKU. PaccTosiHre MExX Iy
JIBYMSI TOYKaMU KOOPJAMHATHOU MPSIMOM.

[IpssimoyrosbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca U opAauHaTa
TOYKHU Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukoB, 3aaHHBIX (HOpMyTIaMu.
Urenue rpadukoB peanbHbIx 3aBUucuMocTeil. [Tonsitue Gynkmuu. I'paduk GyHkmm.
CpoiictBa (yukumii. JIluneitnas gyukius, e€ rpadux. I'paduk dynkuuu y = [x|.
['paduueckoe penieHrie TMHEWHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

BeposiTHOCTH M CTATHCTHKA

OnucartenbHasi CTaTUCTHUKA: cpefHee apu(MeTHYecKoe, MeAHaHa, pa3Mmax,
HauOoJIbllIee U HAUMEHbLIee 3HaUeHUs1 HabOpa YUCIOBBIX JaHHBIX.

8 KJIACC

Yuciia ¥ BBIYUCTICHUSA

KBagpatueiit kopeHb u3 uwncna. [lonsitue 00 uppanMoHAIBPHOM YHCTE.
JlecsaTnunbie TPUOTMKEHUST UpPAITMOHATBHBIX unces. CBOMCTBA apuMETHUIECKUX
KBaIPATHBIX KOPHEW U WX MPUMEHEHNE K TPEOOPa30BaAHUIO YHCIIOBBIX BBIPAKCHUIN
Y BBIUHCIICHUSAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alMCh YKCIIA.

15



AsredpanyecKue BbIPpaKeHUs

KBazgpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKUTENH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJICHHE anredpandeckux JapoOei.
PannonanbsHbie BhIpaXXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHNS U HEPAaBEHCTBA

KBanpatHoe ypaBHenue, popmyina KOpHEH KBaJapaTHOTO ypaBHeHuUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHbIE YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JBYMS II€pEMEHHBIMU. [IpuMepbl pemieHus cucrtem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YHucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIaCTh ONPEACIICHNs U MHOXKECTBO 3HAUCHUI (PYHKITUH.
CrniocoObI 3aanus QyHKIIHIA.

I'padpux ¢ynkuun. YUrenune coiicTB ¢GyHKuMu 1o e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHHA, OTPa)KaAIOIIKUX PEATTbHBIE POLECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOMOPIHOHATBHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIun y = x2,y = x3,y = VX, y=|x|. I'paduaeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

BeposiITHOCTH U CTATHCTUKA

[IpencraBnenue NaHHBIX B BUAE TaOMUL, Auarpamm, rpadukoB. 3anoJHEHUE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHBIX MpoIieccoB. M3Bneuenue nndopmarm u3
JarpaMM U TaOJIull, UCTIOIb30BaHUE U MHTEPIIpETallUsl JTaHHBIX.

CnyyaliHbI SKCHEPUMEHT (OMBIT) M ciydailHoe coObITHe. BeposTtHocTs u
yacToTa. Pojb MajoBEpOATHBIX U MIPAKTUUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
u B oOmectBe. MoHETa 1 UTpasibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmua, pebpo. Crenenp BepmmHbL. Yuciao pébep u cymMmapHas
creneHb BepiuH. [IpencraBienue o cBszHoctd rpada. Llenu n nmknsl. [yt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMonibio rpagos.

MHOXeCTBO, »3JEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauun Hax
MHO’KECTBaMU: 00beIMHEHHE, TIepecedeHne, nonoaHeHne. CBONCTBa onepanuii Hall
MHOXECTBAMU:  IEPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPEACIIUTEIBHOE,
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BKItoueHus. Mcmonb3oBaHue TpaduyecKoro MpenCcTaBICHUs MHOXKECTB IS
OINMCAHMSI PEAJbHBIX MTPOLIECCOB U SBJICHUM, TPU PELICHUU 3a/1a4.

N3mepenne paccerBaHus JaHHBIX. J(Hcnepcus M CTaHIAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DOnemMeHTapHble COOBITHS  cilydallHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoctit  coObITui.  OmBITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIY MaJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

Jepeo. CBolCTBa IEPEBbEB: EAMHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCSYEH
BEPILMHBI, CBA3b MEX/y YUCIOM BEPUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHEeHUE W
nepeceueHue coObiTui. HecoBmecTHpie  coObiTus. ®dopmyna  crnokeHus
BEpOSITHOCTEW. YCIOBHas BepoOATHOCTh. IIpaBuino ymHoxeHus. HesaBucrnmeble
coObrTus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. Pemienune 3amad Ha
HaXOXKJEHUE BEPOSITHOCTEH C MOMOILBIO JIepeBa CIYy4aHOIO SKCIIEPUMEHTA,
auarpamm Ouniepa.

9 KIIACC

Yucaa v BIYMCICHUSA

PaunonanbpHble 4yKMcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecsTHUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JIpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHEHHME JIEWCTBUTENIbHBIX YHWCEN, apu(PpMETHUYEeCKUe JEUCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnk€éHHOEe 3HAYEHHE BEIIMYMHBI, TOYHOCTb MpUOImxkeHus. OKpyrieHue
yucen. [[puknaka u oieHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
buksanparHoe ypaBHeHue. lIpumMepsl pemieHnuss ypaBHEHUN TPETbel U YETBEPTOU
CTETIEHEHN Pa3I0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PemieHne TEeKCTOBBIX 3a/ady
aNredpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU. PellieHne CUCTEM IBYX YPaBHEHUM,
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OJHO M3 KOTOpPBIX JMHEIHOe, a Jpyroe — BTOpoil creneHu. ['padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMU.

Perienne TekCTOBBIX 3a71a4 alreOpandeckum crocooom.

Yuc/ioBbIe HEPABEHCTBA M UX CBOMCTBA

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas WHTEpHpeTalrs HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoicrtpa. I[lapabona, KoopAHHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

I'padukn byskmmit: y =kx, y=kx +b, y =k/x, y=x3, y =Vx, y = |x| 1 ux
CBOMCTBA.

YuciioBbIe OCIE10BATEILHOCTH U IPOrPecCHH

[loHATHE 4YHCIIOBOM ITOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pPEKYpPpPEHTHOH (opMynon U (HopMyJIoi n-ro wieHa.

Apudmernueckas U reoMeTrpuyeckas mnporpeccur. @opMynbl n-ro 4ieHa
apu(pMeTHYeCKO U reOMeTPUUYECKO MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakeHre WICHOB apu(PMETHYECKOM U TEOMETPHUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIMOHEHUUAIBHBINA POCT.
CI1oHBIE NIPOLIEHTBL.

BeposiTHOCTH M CTATHCTUKA

CrnyyallHBI SKCHEPUMEHT (OMBIT) M ClydailHOoe coObITHE. BeposTHOCTh H
yacTtoTa. Pojib MaJoOBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUN B IPUPOJIE
U B oO1ecTse. MoHeTa U UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepumHa, pedbpo. Crenenp BepuMHbL. Yuciao pébep u cyMmmapHas
creneHb BepimuH. [IpencraBnenue o cszHoctu rpada. lemu u nmxoel. [yt B
rpadax. O6xon rpada (viinmepo myth). [lpeacraBienne o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momoisto rpados.

[IpencraBnenuie NaHHBIX B BUE TaOIMI], TUarpamMm, rpauKoB.

N3mepeHne paccenBaHus AaHHBIX. /Mcnepcus M CTaHIAPTHOE OTKIIOHEHHE
YHICIIOBBIX HAOOpOB. J{narpamMma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaliHble COOBITHS.
BepositHoctTit  coObITuii. OnbBITBI ¢ PaBHOBO3MOKHBIMU — 3JIEMEHTapHBIMU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXIy MajJOBEPOSTHBIMU U MPAKTHUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €AUNHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCAYEH
BEPILKHBI, CBA3b MEXKAY YUCIOM BEpUIMH U yucioM pédep. [IpaBuio yMHOXKEHHUS.
Pemenue 3anay ¢ moMonibio rpados.

18



[TpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObenuHeHue u
nepeceueHne  coObiThil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YcCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxkeHus. HeszaBucumbie
cobpiTus. IlpencraBneHune skcnepuMeHTa B BHUJAE JepeBa. PemieHue 3agad Ha
HAXOXKJEHUE BEPOSATHOCTEH C IIOMOIIBIO JE€pPEBa CIYYalHOTO HKCIIEPUMEHTA,
auarpamm Dinepa.

[TepectanoBku u dakTopuan. CouyeTaHus U YUCIO COYCTaHUN. TPEeyrobHUK
[Tackans. Pemenue 3aaa4 ¢ UCIOIb30BaHUEM KOMOMHATOPHUKHY.

['eomeTprueckass BeposATHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

HcnsiTanue. Ycenex n Heynada. Cepust ucneiTaHuM A0 nepeoro ycrnexa. Cepus
ucnbelTanuii bepHysum. BeposTHOCTH cOOBITHI B cepuu ucnibITaHui bepHyiu.

CrnyuvaliHas BeIWYMHA W PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oXpJaHue u aucnepcus. lIpumepbl MaTeMaTMYecKOro OXKHMIAaHHA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaTHudecKoe OXWUIAHHUE U
JOUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM HCIIBITAHHUU
bepnymmy.

[Tonsitue o 3akoHe OonpmIMX yucenl. M3MepeHune BEeposTHOCTEH ¢ MOMOUIbIO
4yacToT. Ponb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOIECTBE.

TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBbIX HA OCBOEHME KAXKJIOW TEMbI

Kaacc | Nen/m Tema pa3zaena Kou1-Bo yacos
1 BBoaHoe noBTopeHue 1
2 BolpakeHusi, TOXAeCTBa, ypaBHEHUS. 19
3 DOyHKIINH. 14
4 Crenens ¢ HaTypaJIbHBIM ITOKA3aTEIEM. 14
7 5 MHOTrOUIEHEL. 17
6 @opMyIIbl COKpAILIEHHOTO YMHOKEHHUS. 17
7 CucreMbl TMHENHBIX YPABHEHHH. 13
8 IToBTOpenue. Pemenue 3anau. 7
Bcero 3a roa: 102
1 BBoanoe noBTopenue 2
2 PanmonansHbIe 1po0u. 24
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KBagparHble KOpHHU.

19

KBanpaTHble ypaBHEHUS. 22
Hepagencraa. 18
CreneHb ¢ eTBIM TIOKa3aTeIeM 10
BeposiTHOCTB M cTaTUCTHKA 31
[ToBTOpEHME (UTOTOBOE). 10
Bcero 3a roxa: 136

BBoHOE MOBTOpEHUE 2
KBanparuunas ¢pyHKIus. 26
YpaBHEHUS U HEPABEHCTBA C OJHOM MEPEMEHHOM. 21
YpaBHEHUS U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMHU. 19
[Tporpeccumn. 16
BeposiTHOCTB M cTaTUCTHKA 27
[ToBTOpeHue (MTOroBOE) 25
Bcero 3a roa: 136
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