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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIETCS OJHHMM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTHUX JUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MIPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHON JXU3HU. Pa3BuTne y oOydarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEeMaTHYECKOTO MOJCIMPOBAHHUS B HAYYHOM
MO3HAHWU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOWM JICUCTBHSI W BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peIIeHHE 3a7a4 SABJISICTCS peaanu3anuei eI TeTbHOCTHOTO MTPUHITUIIA O0YICHHSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOINYECKUE JTUHUU:
«Uucma © BBIUKCIEHUS», «ANTeOpanyeckre BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay, «DyHkum», «BeposTHOCTs W crathcTukay. Kaxmas w3 3THX
COZIePKaTeIIbHO-METOIMUECKUX JIMHUN pPa3BUBACTCS HA MPOTSHKCHUH TPEX JIET
U3YYEHUS] Kypca, B3aUMOJCHCTBYsI C OPYTMMHU €ro JHHHUSIMHU. B Xome uzydeHus
y4eOHOTO  Kypca  OOydJaromuMmcs TNPUXOJUTCS  JIOTUYECKH  PaCCyXIaTh,
HCITOJIB30BaTh TECOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3THM B MpOrpaMmy
yueOHOro Kypca «Aurebpa» BKIIOYEHBI HEKOTOPhIE OCHOBHI  JIOTHKH,
IIPE/ICTABIICHHBIC BO BCEX OCHOBHBIX pa3feiaX MaTeMaTHYECKOro 0Opa3oBaHUS U
CIIOCOOCTBYIOIITME  OBJAJICHUIO  OOy4YalOIIMMHCS  OCHOB  YHUBEPCAJIHHOTO
MaTeMaTh4yeckoro si3bika. ConepkKaTelbHOH H  CTPYKTYPHOH OCOOCHHOCTBHIO
yueOHOTo Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBINA XapaKTep.

Conepxkanne JWHUM «UYWCIa W BBIYHCICHHUS» CIYXXUT OCHOBOW IS
TATBHEHIIETO M3yYeHHs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECCKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
CBSI3aHO C PAalMOHAIBLHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (hopMHpoBaHHEM



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

Copeprkanue AByX anreOpandecKux JIMHAN — « AJreOpandecKue BhIPaKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe NalibHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
WHPOpMATHKHA, W  OBJAJCHUE HAaBbIKAMM  JICAYKTUBHBIX  PacCyXJCHUH.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHue maTepuana crnocoOCTBYET pa3BUTHIO y 00YHAIOITUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

B crpykType mporpammbl yueOHOro Kypca «BeposiTHOCTh M CTaTHCTHKA»
OCHOBHOTO 001Iero o0pa3oBaHMsl BBIJICTICHBI CJEAYIOIINE COJIEPKATEIHHO-
Meroauueckue nuHuu: «lIpeacTaBieHre HaHHBIX U OMUCATENIbHAS CTATHCTUKAY,
«BepoaTHoCThY», «DJIEMEHTBl KOMOMHATOPUKKNY, «BBenenne B Teoputo rpadosy.

Copnepxanue nuaun «lIpencraBieHue NaHHBIX U ONMUCATEIbHAs CTATUCTHKA
CIIY’KUT OCHOBOM 7151 POpMUPOBAHUS HABBIKOB pabOTHI C MH(POpMAIIMEn: OT YTCHHS
¥ MHTEpHpeTanuu uH(popMaIuu, IpeIcTaBICHHON B TaOnHIaxX, HA AUarpaMMax u
rpadukax, 10 cOOpa, MPEACTABICHUS W aHAJIU3a JaHHBIX C HCIIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CPEeIHUX M paccenBaHus. Pabotas ¢ naHHbBIMH,
oOydJaroniyecsi y4aTcsi CUMTBIBAaTb W HMHTEPIPETUPOBATH [AHHBIC, BBIIBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYMBOCTh, W OIICHWBATh WX BIMSHHE Ha
paccMaTpuBaeMble BEIMYHUHBI U TIPOLECCHI.

NHTYyUTHBHOE MPEICTABICHUE O CIIy4allHOM M3MEHUYHMBOCTH, HCCIIECIOBAHHE
3aKOHOMEPHOCTEM W TEHACHUMW CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS TEOPUH BEPOSTHOCTEW. bBosbllloe 3HAYEHHE HMMEIT MNPAKTUYECKUE
3aJlaHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMUA MOJEIISIMH.



[TonsiTue BEpPOSTHOCTH BBOAUTCA KaK Mepa MpPaBAONono0Us ClIy4dailHOro
coopitus. Ilpm wu3ydeHun y4eOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
POCTEUIIMMU METOJAMU BBIYUCIICHHS BEPOSITHOCTEN B CIIy4alHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOJKHBIMU 3JIEMEHTAapPHBIMU MCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHaMH,
NO3BOJIIIOIIMMU CTaBUTh M pelIaTh Ooyiee CIOXKHbIE 3a7ayd. B yueOHBIN Kypc
BXOJSIT HAYaJbHBIC MPEACTABICHUS O CIYYalHBIX BEJIMYMHAX U HUX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C
MHOKE€CTBaMU U OCHOBHBIMHU OIEpallMsIMU HaJ] MHOKECTBAMHU, PacCMaTpUBAIOTCA
OpUMEphl IPUMEHEHMsI Il PELUEHUs 3ajad, a TakKe HCIOJIb30BaHUS B JPYIHX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

CormacHo yuyeOHOMY IiaHy B 8-9 kimaccax wm3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «AJredOpanyeckue BbIpaXEHUs», «YpaBHEHUA U
HEpaBEHCTBa», «DyHKINN», «BEpOATHOCTD U CTATUCTUKA.

B cBsa3u ¢ BBeneHHeM MOyl «BeposSTHOCTh M CTATUCTHUKA» HA WU3y4YEHUE
yuebHoro Kypca «Anredpa» oTBoauTcs: B 8 kiacce — 136 yaca (4 gaca B Hezemio),
B 9 knacce — 136uaca (4 yaca B He/IeIiO).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

Yucaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uwucna. [loHsitue 00 uppanMoOHAIBLHOM YHCIIE.
Jecsatuynbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ UeNbIM MoKaszaTeneM U e€ cpoicTBa. CTangapTHas 3aUCh YUCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanonanbHbIe BRIPAKEHUS U UX MpeoOpa3oBaHue.

YpaBHeHNS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (hopMyJia KOPHEHN KBaIpaTHOTO ypaBHEHUS. Teopema
Buera. Pemenue ypaBHEHUHN, CBOIAIIMXCS K JIMHEWHBIM H©  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHUN C JIByMs MEPEMEHHBIMH U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsl NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW NIEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CrnocoOsbl 3aanus QyHKIHIA.

I'padpux ¢ynkuuu. Urtenwe cBoilcTB ¢yHkuuu 1no €€ rpaduxy. Ilpumepst
rpadukoB (YHKIHMA, OTPaXKaIOIIMUX peabHbIE MPOIECCHI.

OyHKIMM, OIMUCHIBAIONIME TIPSAMYIO M OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUMU.

Monayab BeposATHOCTBb M CTATHCTHKA

[IpeacraBienuie NaHHBIX B BUE TaOIMI], 1UarpamMmm, rpaduKoB.

MHOXkeCTBO, 3JEMEHT MHOXECTBA, NOAMHOXkecTBO. Omnepauuu Haj
MHOKECTBaMU: O0BEAMHEHUE, TIepeceUeHHe, JonoTHeHre. CBOMCTBA oneparyii Hal



MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PACHpPEIEIUTENBHOE,
BKJIIOUEeHUs. Vcrnonp30BaHHE TpaUUecKOro NPEICTaBICHUS MHOXKECTB IS
ONMCAHMS PEATBHBIX MTPOLIECCOB U ABJICHHI, IPU PEIICHUN 3a/1a4.

N3mepenne paccerBaHMs JaHHBIX. JlUcriepcusi U CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DnemeHTapHbIe COOBITHSI  CiydaitHOro ombiTa. CiydaifHple  COOBITHS.
BepositHocti  coObiTuii.  OmBITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coObITusiMU. CoryuyaiiHblil BBIOOp. CBSI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

Jepeso. CBOMCTBA 1€PEBBEB: EAMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCAYEH
BEPUIMHBI, CBSA3b MEKY YMCIOM BEPIIMH U 4nciaoM pEdep. IIpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHue coObiTui. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSATHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxkeHus. HesaBucnmbie
coObiTus. IlpencraBnenue skcriepuMeHTa B BUIE JAepeBa. Pemienuwe 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOIIBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nurarpamm Jitiepa.

9 KJIACC

Yucaa v BIYMCICHUSA

PanmonanpHble yKcna, UPpalMOHAIBHBIE YHMCIIA, KOHEYHbIE U OECKOHEUHBIE
JEeCATUYHBIE ApoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
Kak OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHON IIPSMOM.

CpaBHeHHE JIGHCTBUTENIbHBIX 4YHCeN, apudMeThdeckue JeHCTBUSA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmxE€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka v olieHKa pe3yJabTaToOB BIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelienus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JIOKEHHEM HAa MHOKHUTEIIH.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anredpanyeckKuM METOJIOM.



VYpaBHeHHe ¢ ABYyMs MEpPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNiepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckas wHTEpHpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopauHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbl.

I'paduku byrkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |X| , u ux
CBOMCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM ITOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pEKYppEeHTHOH (opmMynnol U hopmysoil N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMmynsl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre WICHOB apu(PpMETHYECKOH U TEOMETPUYECKOM Mporpeccuit
TOYKaMu Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCTOHEHIUAIBHBIM POCT.
CI1oHBIE IPOLICHTHI.

Monyib BeposiTHOCTH M CTATHCTHKA

[IpeacraBnenre JaHHbBIX B BuAe TaOMULU, AuarpamM, TIpaduKoB,
UMHTEpHpeTanus JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpaukoB Mo
pEaIbHBIM JAHHBIM.

[lepectanoBku u daktopuan. CoueTaHus U YUCIIO COUYETaHUN. TpPEeyrolbHUK
[Tackans. Pemienue 3a1au ¢ MCMoIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyT'HM OKPYKHOCTH.

HcnbiTanue. Ycnex u Heyaaua. Cepust uCNbITaHUN 10 niepBoro ycnexa. Cepust
ucneiTanuii bepaymm. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHym.

Cny4daiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEN. MaremaTudyeckoe
oxumanue u aucnepcus. [Ipumepbl MaTeMaTMYECKOrOo  OXHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTndeckoe OXWIAHWE U
JUACTEPCUA CIyYalHOW BEJIMYMHBI «YHUCIO YCHEXOB B CEPUHM HCIBITAHUU
bepnynnmy.



[Tonsitue o 3akoHe GonpMX yucen. M3MepeHune BEeposSTHOCTEH ¢ MOMOIIBIO
4acToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YUCEII B IPUPOJIE U OOIIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJISI Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHbIC MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONPEAEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
KIaccu(uKanyy, OCHOBAHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  MPeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh APrYMEHTAIIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHCHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aladyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukod ©u ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBHHU C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYXK/1aeMOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MPU PEUICHUN YUYEOHBIX MAaTEMAaTUYECKUX 3a]1ay;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNINoBBIX (opmax paboTsl (0OCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHBHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSACHATh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTH)KCHUS IICJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paXkaTh JACHUCTBUTEIbHBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpumensaTs moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAApPATHbIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpyMEHATh TOHATHE CTENEHU C IEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUI, COAEPKALUX CTEIIEHH C LEIbIM ITOKAa3aTEJIEM.

BBINONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUsl pallMOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOYIECHAMH U alIreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs pEHICHUS PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoi
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMBbI YypPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JII CPABHEHUS, OLIEHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTIOCTPALI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[loHumaTh ¥ KCMONB30BATh (DYHKIIMOHAJIBHBIE TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHEe O0003HAUYECHMS), ONPEIENATh 3HAUCHHE (PYHKIMH MO 3HAYCHUIO
apryMeHTa, OINpeIeysITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

CtpouTts rpaduKu 3MEeMEHTApHBIX PYHKIMNA BUA!



y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHICBIBATH CBOICTBA YHCIOBOI GYHKIN
o e€ rpaduxy.

MoayJb BepoiTHOCTb M CTATHCTHKA

W3Bnekatp u mnpeoOpa3oBbIBaTh MH(GOpPMALMIO, IPEICTABICHHYIO B BHJE
TabNIuUI, AUarpaMm, rpaduKoB, MPEICTABIATh JaHHBIC B BUAE TAOJNHIl, AUArPaMM,
rpadukoB.

OnuceiBaTh JaHHBIE C IOMOINBIO CTATUCTUYECKUX ITOKA3aTENICH: CPEIHUX
3HAYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTaHIAPTHOE OTKIOHEHUE).

HaxoIuTh 4acTOThI YUCIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEeHU 1 HAOIIOCHU.

HaxonuThe BEpOATHOCTU CIy4ailHBIX COOBITUH B ONBITAX, 3HAs BEPOSITHOCTU
AJIIEMEHTapHbIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBaTh rpauyeckue MOJEIH: AEPEBO CIY4alHOTO 3KCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas mpsmasi.

OnepupoBaTh IMOHATUSMH: MHOXECTBO, IOJMHOXKECTBO,  BBIIIOJIHATH
omepaly HajJ MHOXECTBaAaMHM: OOBEIUHEHHE, NEpEeceYeHHe, JOIOJIHEHUE,
IIEPEYUCIIATD DJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaThk rpaduueckoe NpeacTaBIeHUEe MHOKECTB U CBA3EH MEXKy HUMU
JUISL ONTMCAHMS MIPOLIECCOB U SIBJICHHI, B TOM YHCJIE MIPU PEIICHUH 3a/1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB U KypCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

YucJa 1 BbIYUCIEHUS

CpaBHHBATh M YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIC YKCIIA.

Breinonuate apudmeTndeckue 1elCTBUS C palluOHATBLHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHATIBLHBIMU
YHUCIIaMU.

HaxoauTh 3HaUu€HUsI CTENEHEN C LEBIMU MOKA3ATEIAMU U KOPHEH, BBIYUCIIATh
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh JE€UCTBUTEIbHBIE YHUCIA, BBINOIHATH MPUKUIKY PE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

PemiaTe IMHENHBIEC M KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOISAIIUECS K HUM,
MpoCTeHIme APOOHO-paAIIMOHATBHBIC YPABHEHUS.

Pemate cucrtembl OBYX JIMHEHHBIX YPAaBHEHHH C ABYMsSI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.



PemaTte TeKCTOBBIE 3amauyM aiareOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHENHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)aTh
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIUCHIBATh PEIICHNE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKUMHM HW3y4eHHBIX BUIOB. [loKa3biBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh kBaJpaTHuHy0 QYHKIUIO 110 (HopMyIie, MIPUBOIUTH TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHST C  HCIOJb30BaHMEM (opmyln N-ro  4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeabHOM JKU3HU (C MCIOIb30BAHUEM KAJIbKYJATOPA, HU(PPOBBIX
TEXHOJIOTHH).

MoayJb BeposiTHOCTBL M CTATHCTHKA

W3Bnekath u mpeoOpa3oBbIBaTh MHPOPMALINIO, TPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHHUKAX B BHJIE TaOIMIl, JUarpamm, rpauKkoB, MPEeACTaBIATh TaHHBIE B BUJIE
Ta0IuIl, AUarpamMm, rpauKoB.

Pemare 3amaum oOpraHu3oBaHHBIM NEpeOOPOM BApUAHTOB, a TaKKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.



Hcnonb30BaTh ONMcaTENbHbIE XapaKTEPUCTUKH JUII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEITHNE 3HAUYECHUS U MEPBI PACCEUBAHMSL.

HaxonuTh 4acTOThl 3HAYEHUI M YacTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUM J10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HNmeTs mnpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEN B
IpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanuecTBo yacon
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI B Konrpoabubsie  IlpakTuuyeckue JuekTpoHHbIE (HUGPOBDbIE)
n/n cero paboTeI paboThI oOpa3oBaTe/ibHbIE pecypchl
bubnunorexa LIOK
1 UYucina u Berunciienus. KBagparasie KOpHU 15 1 https://m.edsoo.ru/7f417af8
2 Yucna u BeraucieHus. CTCIIEHb ¢ EIbIM 7 bubnunoreka LIOK
1oKa3areyiemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BeipaxeHus. KBaapaTHbiid 5 1 bubnnoreka [JOK
TPEXWICH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIpaXeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas ApooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubanoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
7 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 Pyriun. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
J PynKupn. THCIOBHIC GyHKIH 9 https://m.edsoo.ru/7f417af8
10 Monyns BeposiITHOCTB M cTaTUCTHKA 34 1
bubnunorexa LIOK
1 TosTopenne 1 0bobmenne 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 136 7 0

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/n mporpaMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
1 Yucna u BeiuucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.eds00.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dk 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 Monynb BeposITHOCTB M cTaTUCTHKA 34 1
3 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aUs 18 1 bubnnoreka [JOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 136 . 0
[TPOIT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anre6pa, 8 kiace/ MakapsiueB FO.H., Munmiok H.I'., HemikoB K.U. u apyrue;
noA penakuuen TenskoBckoro C.A., AkipoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpocemenue»

» Anre0pa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., HemikoB K.U. u npyrue;
non peaakuuen TensikoBckoro C.A., AkiinoHepHoe o01ectBo «M3naTenbcTBo
«IIpocBemenue»

* Maremartuka. BeposTHOCTb 1 cTaTUCTHKA: 7-9-€ Kilacchl: 6a30BbIi YPOBEHD:
y4eOHUK: B 2 yacTsX, 7-9 knaccel/ Beiconkuit U.P., SAmenko WU.B.; mox pexn.

SAmenko U.B., Akiimonepnoe o6miectBo «M3aatensctBo «IIpocBerienmer»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






