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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma 1o ajnreOpe npuBe/ieHa B COOTBETCTBUE € (heaepaabHON
o0pa30BaTeNpHON MPOrpaMMoOll OCHOBHOTO 0OOIIEro o0pa3oBaHUs, YTBEPKAEHHOM
npuka3zom Munmnpocsemeust PO ot 18.05.2023r. Ne370.

Anrebpa SIBISIETCS OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTE€CTBEHHO-
HAayyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOECHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM XKU3HU. Pa3BuTHe y o0yyarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aalTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dopMynupoBath yrBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETU3AINI0, a0CTparupoBaHue U
ananoruto. OOyueHwe  aireOpe  MOpEANnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYarolMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peann3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUEHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Airedpa» ajii OCHOBHOTO
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIPaKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACUCTBYS €
JpYyTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JANBHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJrOpPUTMaMU, a
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TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro obpa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
NPEJCTaBICHUNA O JCWCTBUTEIHHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YHCIOBOMN
JIMHUH OTHECEHO K CpeHeMy 001ieMy 00pa3oBaHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOTO ammapara, HEOOXOIMMOTOo ISl pelieHHs 3ajad MaTeMaTHKH,
CMEKHBIX TMPEIMETOB U TPAaKTHKO-OPUEHTHUPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0Opa3oBaHUsi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaun oOydeHuss anreOpe BXOASAT Takxke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJAJCHHUE HAaBBIKAMU
JeAYKTUBHBIX paccyxaeauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEHN K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIEHO Ha MOJyuYeHUe
OOy4YaroMIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHune maTepuana CHOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIb30BaTh PA3IMYHBIC BBIPA3UTEIIbHBIC CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
NIPEJICTABICHUIA O POJIM MAaTEMATUKH B PA3BUTUH ITUBUIIH3AINH U KYJIBTYPHI.

CormacHo yuyeOHOMY IiaHy B 8-9 kjaccax wm3ydaercs Y4eOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3fesibl COICpPIKAHUS:
«Yucma W BBIYUCICHUSA», «ANreOpamdecKue BBIpAXCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIMM». A TakkKe BXOIAT pasleibl M3 Y4yeOHOro Kypca
«BeposiTHOCTh W cTathcTHKa», Takue Kak: «lIpeacrtaBneHue maHHBIX U
omucaTeNbHAs CTaTHCTUKA», «BeposSTHOCTBY, «DIeMeHTh KOMOMHATOPUKH,
«BBeneHue B Teoputo rpadony.

Ha u3yuenue yueOHOTO Kypca «Anredpa» orBoautcsi 272 yaca: B 8 kiacce —
136 gacoB (4 yaca B Hezento), B 9 kinacce — 136 vaca (4 gaca B Heneio).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagpatHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCITE.
Jecsatuunbie TpUOIMAKEHUS UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTHIecKux
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEeabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3aKCh YHCTA.

AnredOpandeckue BbIPAKEHUS

KBampaTHblii  TpE€XuieH, pas3loKEHHE KBAaJpPAaTHOTO TpEXWIeHa Ha
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanronanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAPATHBIM.
[Ipocreiinme qpoOHO-paruOHAIbHBIE YPABHEHHUS.

['paduueckas uuTEpHpeTalvs ypaBHEHUN C JIBYMs IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHUU C JBYMS IEepeMEHHbIMHU. lIpumepnl pelieHusi cuctem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DOyHKIUU

[Tonsitue @ynknuu. OOnacTh ONpeAeNeHus W MHOXECTBO 3HAYCHUM
dbynkuun. CriocoOb! 3a1aHnus PyHKITUH.

I'padux ¢ynkuuu. YUrenune coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOLECCHI.

OyHKIMKM, OIMUCHIBAIOIIME TMPSAMYHD M OOpaTHYIO MPONOPIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHne YPaBHEHUN U CUCTEM YPABHEHUM.

[IpencraBnenne NaHHBIX B BUAE TaOIHII, TUarpamMmm, rpaduKoB.

MHOXeCTBO, DJJEMEHT MHOXECTBA, MOJAMHOXeCTBO. Ornepanuu Haj
MHOXECTBaMU: O0BbEAMHEHHE, NepeceueHue, nonojiHeHue. CBOMCTBa omnepanui
HaJl MHOXECTBaMHU: IEPEMECTUTEIbHOE, COYETATEIbHOE, PACHPENCIUTEIBHOE,
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BKItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpeNCTaBICHUS MHOMXKECTB Jis
OTKCaHUs PEeaJbHBIX MPOIIECCOB U SIBJICHUMN, TIPU PELICHUH 3a]a4.

W3mepenune paccemBaHus JAaHHBIX. JlUCTIEpCUst UM CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHusl.

DneMeHTapHble COObITUSL  city4yailHoro ombiTa. CiiydaifHble  COOBITHS.
BepositHoct  coObiTui.  ONBITEI ¢ PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIAY MaJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€peBbEB: E€IMHCTBEHHOCTb MYTH, CYIIECTBOBAaHHUE
BUCSIYEH BEPIIMHBI, CBS3b MEX]Y YWCIOM BepIIMH M uucioMm pé&odep. [lpaBuio
YMHOKEHHsI. Penienne 3aad ¢ noMopko rpagos.

[IpotuBomonoxueie coObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceyeHrue coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crioxeHus
BEPOATHOCTEH. YcCllIOBHas BeposATHOCTh. llpaBuno ymHoxeHus. HeszaBucumbie
coObrTus. IlpencraBnenue skcrepuMeHTa B BUJE JAepeBa. Pemienune 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C MOMOIIBIO JIepeBa CIYYaWHOTO HKCIIEPUMEHTA,
ayarpamm Ouniepa.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucino pébep u cymmapHas
creneHb BepMH. [IpencraBienue o cBsizHocTtu rpada. Lenu u umkisl. Ilytu B
rpadax. O6xon rpada (diiepoB myth). llpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

9 KIIACC

Yuci1a 1 BBIYUCTIEHUSA

PanronanpHbie YKCla, UppallMOHATBHBIC YKCIIa, KOHEYHBIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOor. MHOXKECTBO AEHCTBUTEIBHBIX YHCEN, TEHCTBUTEIbHBIC YUCIIA
Kak OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, apU(pMETUYeCKue JEHUCTBUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pasmepsl OOBEKTOB OKPYXKAIOMIETO MHPA, JUIUTEIBHOCTH IMPOIIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnamxEHHOE 3HaUYCHNE BEIMYMHBI, TOYHOCTH NMpuOIKenus. OKpyTrieHue
yucen. [Ipuknaka v olieHKa pe3yabTaToB BHIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PerieHne ypaBHEHUM, CBOISIIIUXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelnieHue TEKCTOBBIX 3ajay
areOpanvyeckuM METO/I0M.

YpaBHEeHHE ¢ JABYMs MEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHUH,
OJJHO M3 KOTOpPBbIX JIMHEIHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
WHTEPIPETaLNsl CHCTEMBl YPABHEHHN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7ja4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOM. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBanpaTHele HeEpaBEeHCTBA.
['padmyeckass MHTEpHpeTalds HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopauHaThI
BEPILMHBI 1apadoJibl, OCb CAMMETPUH NapadOJIbl.

I'padukn byukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YuciioBbIe OCIE10BATEILHOCTH U MIPOrPecCUH

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIEN0BATEIBHOCTH
pPEKYppEHTHOH (opmMynoi u Hhopmysoil N-ro uieHa.

Apudmernueckas U reoMerpuyeckas nporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI NIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMu Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CI10KHBIE NPOLIEHTBL.

[IpeacraBnenre JaHHbBIX B BuAe TaOmUL, AuarpamM, TIpaduKoB,
UHTEpIIpeTalys JaHHbIX. YTeHHE U TOCTpOeHUe Tabull, AUarpaMM, rpauKoB 1o
peanbHbIM JaHHBIM.

[lepectanoBku u daxkropuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackans. Pemienue 3a1au ¢ MCNoib30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbIi BBIOOp TOYKM W3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KAa U U3 IYT'U OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi UCHBITAHUM 10 MEPBOrO ycrexa.
Cepust ucnbiTanuii bepHyun. BeposaTHOCTH COOBITUIM B CEpUM  HCIIBITAHUM
bepnyum.



CnyuvaiiHas BeIMYMHA U PACIpPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oxujgaHue u aucnepcus. Ilpumepsl MaTeMaTHYECKOrO  OXHIAHMS KAk
TEOPETHUYECKOrO0 CPEIHEr0 3HAYEHMs BEIMYMHBI. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEPCUSl  CIIYyYalHOM BEIWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIIBITAHUMI
bepuymnm.

[TonsiTue o 3akoHe GonpIMx yucen. M3MepeHne BEposSTHOCTEH ¢ MOMOIIBIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUSI MPOrPaMMbl Y4EOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpPECAa K TMPOUNUIOMY W HACTOSIIEMY POCCHUCKOMN
MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHMEM K JIOCTHXKEHHUSIM POCCUHCKHUX
MAaTEMATUKOB U POCCUICKON MaT€MaTUYE€CKOW IIKOJIbI, K UCTIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOTHEHUIO O0S3aHHOCTEH TpakllaHWHA W peau3aiiu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
pPa3IMUHBIX  CTPYKTYp, SBIEHUM, MpOUEAyp T'pPakIaHCKOro O0OIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO STUYECKHUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM NPUMEHEHUEM JOCTIKEHUM HAyKH,
OCO3HAHHEM Ba)XXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOT0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTU4eCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BAXKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHMs HA MPOTSHKEHUU BCEH MKU3HU JJISl YCIEITHON TpodeccruoHaIbHOM
JEATEeIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAJTbHOW TPACKTOPUU OOpa3oBaHUsI M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATHPHOMY U JCTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, PEUICHUM, PacCyKIACHUN, YMEHUIO BUJICThH
MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHUEHTalMel B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI
U o0IIecTBa, MOHMMAaHUEM MaTeMAaTHYECKONM HayKH Kak cdepbl 4eOBEUeCKOM
NeATEeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU JIJIS Pa3BUTHS LIMBUIIU3AIINHY,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATEeMaTUYECKOM KyJIbTypoOM Kak



CPEICTBOM  TIO3HAHUS MHUpPA, OBJAJACHHEM MPOCTCHINIMMH  HABBIKAMHU
HCCIIE0BATEIbCKOM IeATeTLHOCTH;

6) duzuyeckoe BocmuTaHue, (POPMUPOBAHUE KYJIBTYPbI 310POBbsl M
IMOILMOHAJILHOTO 0JIaronoyums:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 30pOBOTO oOpa3a JKW3HHW (30POBOE THUTAHUE,
cOalaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryjspHas ¢u3nyeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBbIKa pPEeQIICKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOT0 ke MpaBa JPYroro 4eI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpYCHTalMeld Ha TMPUMCHCHHE MaTEMaTHYCCKUX 3HAHWUW IS PEIIeHUs
3a/1ay B 00JIACTH COXPAHHOCTU OKPY>KAIOIIEH CPEeJibl, INIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKHU WX BO3MOKHBIX MOCJEACTBHI JJIsl OKPYKAIOIIEH cpeiibl, 0COZHAHUEM
TJI00ATBHOTO XapaKkTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PeIICHNUS;

8) ajmanTamusi K W3MEHSOIIUMCS YCJIOBHUSIM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIIOBUSX HEONPEIEIEHHOCTH, MTOBBIIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO NESITebHOCTh, B TOM
9JUCJie YMEHHWE YUYUTBCS Y JAPYTHX JIOAeH, NpuoOpeTratb B COBMECTHOM
JIeSATETLHOCTH HOBBIC 3HAHWS, HABBIKK W KOMIICTCHIIMH U3 OTBITA APYTHX;

HEOOXOMUMOCThIO B (OPMUPOBAHWUU HOBBIX 3HAHUW, B TOM YHUCIE
dbopMyIUpOBaTh UJIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBICHHUSIX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HABATh JE(MUIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYaIlMIO, BOCIPHHHMATh
CTPECCOBYIO CUTYAIMI0 KaK BBI30B, TPEOYIOIMIUIA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMbIC PCIICHHUS W JCHCTBHSA, (OPMYJIUPOBATh M OIICHUBATH PUCKU U
MOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jjornueckue 1ecTBUA:

e BBISBIISITh u XapaKTePU30BaATh CYLIECTBEHHBIE MIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUM, OTHOIICHUN MEXY MOHSITHUSIMH,
dbopmMyIUpoBaThH ONpEeAECTICHUS MIOHSTHUM, YCTaHaBJIUBATh

CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS ISl 0000IIEHUS
Y CPABHEHUS, KPUTEPUH MPOBOJUMOI0 aHAIIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh H MPEoOpPa30OBBIBATH CYKIICHHUS:
YTBEpPJUTEIbHbICE U OTpPULATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIHUE,
YCIIOBHBIE;

BBISIBJISITh ~ MAT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npotuBopedns B ¢akTax, MAaHHBIX, HAOTIOJEHUSX W YTBEPKICHUSX,
npejiaraTb ~ KPUTEPUM Uil BBIABJICHUS  3aKOHOMEPHOCTEM U
IIPOTUBOPECUHH;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUECHHUH, YMO3aKIIFOUEHUH IO aHAJIOTUH;
pazouparh 10Ka3aTeIbCTBA MAaTEeMAaTUYECKUX yYTBEPKACHUU (TIpsMbIe U

OT  MPOTHUBHOIO),  TMPOBOJUTH  CAMOCTOATEIIBHO  HECIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX ¢bakToB, BBICTPaUBaTh
apryMeHTAIHIO, OPUBOJUTH  MPUMEPHl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYXKIACHUS;
BBIOMpATh croco0 pelieHusl yueOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMPATh HamOoJee MOAXOAAMMI ¢ y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKue 1eiCTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HWCCJICAOBATECILCKHUH  WHCTPYMEHT
MMO3HaHUs, (OPMYIUPOBATH BOIPOCH], (DHKCHUPYIOIIKE MPOTUBOPEUHE,
npoOJjieMy, CaMOCTOSATEIIBHO YCTaHABIWBATh HCKOMOE M JaHHOE,
dbopMHUpOBaATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIIUIO, MHEHHUE,
IIPOBOJIMTH TI0 CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCICOBAaHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh  OOOOIIEHWS ¥  BBIBOJABI 11O
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJACHUS, WCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IICHHUI;
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE IPOIlecca, a TAaK)Ke BBIIBHTAThH
MIPEANOIIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISATh HEJIOCTATOYHOCTh W HM30BITOYHOCTH MH(OpPMAIUU, TAHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOMPATh, AHAIU3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIPETHPOBATH
uH()OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEACTABICHUS;

BBIOMpATh (HOpMy TpeacTaBieHus WHPOpPMAIMM U WLTIOCTPUPOBATH
pelaeMble 3aadil CXeMaMH, AWarpaMMaMH, WHOW Tpadukod M uX
KOMOHWHAIIUSIMU,
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OLICHHMBATh HaJA&KHOCTh MH(POPMAILIMU TIO KPUTEPHUSIM, TPEIT0KEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHnKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCHIPUHUMATh U (OPMYIUPOBATh CYXIECHHUS B COOTBETCTBUHU C
YCIIOBHSIMU W TIEISMHU OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pCHHS B YCTHBIX M THCBMCHHBIX TEKCTax, JaBaTh
MOSICHEHUS MO XOJY pEIIeHUs 3aJladyd, KOMMEHTHUPOBATh MOJYYCHHBIN
pe3ynbTar;

B X0 OOCYXIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoOn
TEMBbI, MPOOJIEMBI, PelIaeMoi 3aJa4r, BEICKa3bIBaTh WUJICH, HAIICJICHHBIC
Ha TIOMCK PEIICHUS, COIOCTAaBISATh CBOM CYXICHHS C CYXICHUSIMH
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHApYXUBATh Pa3IMuU€ U CXOJCTBO
NO3UIMHA, B KOppeKTHOU ¢dopme (hopmMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAKEHUS;

MPEACTABIATh  PE3YJAbTAThl  pEIICHUS  3aJadd, dJKCIEPUMEHTAa,
UCCIIEOBAHMs, TPOEKTa, CaMOCTOSITENbHO  BbBIOMpaTh  (opmar
BBICTYIUIEHHUS C Y4Y€TOM 3aJlad TMpe3eHTallud U OCOOCHHOCTEU
ayJIuTOPHH;

MOHUMATh HW  HUCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOW W
WHIUBUyAIbHOW pabOTHl MPU PEHICHUH YYCOHBIX MaTeMaTHUYCCKHX
3ajay;

OpUHUMATh  1[eb  COBMECTHOW  JIEATENbHOCTH,  IUTAHHUPOBATH
OpraHu3allMi0 COBMECTHOW paboOThl, pachpenensTh BHABI padoT,
JIOTOBApUBATHCS, 00CYXIaTh MPOIIECC U Pe3yJbTaT pabOThl, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYyXKIaeHus, OOMEH
MHEHUSMH, MO3TOBBIE IMITYPMbI M JAPYTHE), BBIIOJHITH CBOIO YacTh
paboThl W KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU YICHAMH
KOMaH/Ibl, OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTEPHAM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH, AJITOPUTM pEIICHMs 3aaaud (Wid
€ro 4YacTh), BBIOMpaThb CHOCOO pelIeHUs € YYETOM HMEOUIUXCS
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:

BJIaJCTh crocodbaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecca H
pe3yiibTaTa pCUICHUA MaTE€MaTHYECKOM 3a1a4U,
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e TMPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a1a4¥, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHUE pe3yibTaTa ACATENBHOCTH II0CTABICHHOM
HeTM W YCIOBUSAM, OOBSICHATH MNPUYUHBI JOCTHXKCHUS WU
HEJAOCTH)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
IpUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydyenuss B 8 kiacce oOydaromuiics HOJYYUT CIEIyIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BIYMCICHUSA

Hcnonb30BaTh HaYaJIbHBIE IIPEACTABICHNUS O MHOXKECTBE JEHCTBUTEIIBHBIX
yucesl I CPaBHEHUs, OKPYIJIEHUS UM  BBIYMCIEHUH, M300pakaTh
JNEHUCTBUTEIbHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[IpuMeHATh MOHATHE APUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHHU, UCIIOJIB3Ys IPU HEOOXOJUMOCTH KaJbKYJISTOP, BBIIOIHATh
npeoOpa3oBaHusl BBIPAXKEHUM, COJAEpPKAIMX KBAaJAPATHbIE KOPHH, HCIOJB3YS
CBOMCTBA KOPHEM.

Hcnonb30Bath 3a1MCH OOJIBIIMX U MAJIBIX YUCEN C TOMOILBIO AECATUUHBIX
npoOeii u crenenelt yucna 10.

AJire0panvecKue BbIPaKeHUs!

IIpyMeHATH IOHATHE CTENEHM C LENbIM II0Ka3aTeIeM, BBIIOIHATD
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM TIOKa3aTeJIeM.

BBINONHATE TOXKIECTBEHHBIE TPE0OPA30BAHUS PALIMOHATIBHBIX BHIPAKEHUIM
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alredpandyecKuMu ApoOosiMu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh mpeoOpa3zoBaHUs BHIPAKEHUH JJI pEIICHUs Pa3InYHbIX 3aja4
13 MAaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewrars nuHeliHbIe, KBaApaTHBIE YPABHEHHS U PAllMOHAJIBHBIE YPABHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCII€ C MPUMEHEHUEM Ipa@uuecKux NpeacTaBieHui (yCTaHaBIIUBATh,
UMEET JIM ypaBHEHHWE WJIM CUCTEMAa YPABHEHUM PELICHUS, €CIU HMEET, TO
CKOJIbKO, U TpoYee).

[TepexoauTh OT cioBecHOW (POPMYIUPOBKH 3a7aur K €€ anreOpandeckoi
MOJEIN C IIOMOLIBIO COCTAaBJICHHsS YPAaBHEHHs WM CUCTEMbl YPaBHEHUH,
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MHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d IOJyYECHHBIH
pe3yJbTar.

[IprMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKU,
pelaTh JMHEHHbBIE HEPABEHCTBA C OJTHOM MEPEMEHHONW M UX CUCTEMBI, 1aBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBAa PEIICHH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUNH

[ToHuMaTh U UCTIONIB30BATh (PYHKIIMOHAIBHBIC MIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHMs), ONPEACNIATh 3HaUeHUE (PYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpauKy.

Crtpouts rpaduku 31eMeHTapHbIX (YHKIMA BUIA:

y = kix, y = x2, y = X3,y = x|, ¥ = VX, OmHCHIBATH CBOICTBA UHCIOBON
dbyHkIMu 110 €€ rpaduky.

N3Bnekats U mpeoOpa3oBbIiBaTh MH(OpMAIKIO, MIPEACTABICHHYIO B BUJE
Tabaul, aAuarpamM, rpadukoB, TMPEJACTaBIATh JaHHBIE B BHUJE TaOIuII,
auarpaMm, rpadukos.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX TMOKAa3aTeNeil: CPeaHUX
3HAUEHUH W Mep paccemBaHus (pa3Mmax, JHUCIEepCUs U CTaHIapTHOE
OTKJIOHEHUE).

HaxoauTh 4acTOThl YHMCIOBBIX 3HAYEHHH M YacCTOThI COOBITHI, B TOM
Yucye 1o pe3ysibTaTaM U3MEpPEeHU U HaOI0ICHUIA.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITHMM B  ONBITaxX, 3Has
BEPOSITHOCTA  DJIEMEHTApHBIX COOBITUH, B TOM 4YHCJIE€ B OIbBITAX C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBath rpaduyueckre MOJENH: JEPEBO CIYyYaHHOTO SKCIEPUMEHTA,
auarpamMMsbl Dilliepa, YuciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMHU: MHOYKECTBO, IOAMHOKECTBO, BBIIOJIHIThH
omepanud HaJ MHOXECTBaMH: OObEIWHEHUE, IepecedeHne, IOMOTHCHHE,
MEePEUYUCIIATh AJIEMEHTHI MHOXECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Ucnonb3oBath rpadguyeckoe MpeACTaBICHUE MHOXKECTB M CBSI3EH MEXTY
HUMM JIJIS ONUCAHUS MPOLECCOB U SIBJICHUM, B TOM YHUCIIE MPU PEUICHUU 3a7a4
U3 JIPYyTUX YYEOHBIX TPEIMETOB U KYPCOB.

K koniy obyuenuss B 9 kjacce oOydaromuiicss MOJYYHUT CIETYIOLINE
peAMETHBIE PE3YJIbTAThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIC U UPPALlMOHATIBHBIE YHCIIA.

BreimonasaTe apudmernueckue MEUCTBHS C PAIMOHATBLHBIMU YHUCIAMHU,
coyeTass YCTHbIE W IIHUCbMEHHBIE TIPUEMBI, BBINOJHATh BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIAMU.
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Haxonute 3HaueHHWs CTENEHEW C LENbIMHA MOKA3aTeIsIMA U KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUIA.

OKpyrJisiTh IEMCTBUTENIBHBIE YHWCIA, BBINOJHATh NMPUKUIKY pPE3ysbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemiars nuHeiiHbIE U KBaJpaTHbIC YPAaBHEHUS, YPABHEHUS, CBOJAIINAECS K
HUM, IPOCTEHIIINE APOOHO-PAIIIOHANIbHBIE YPAaBHEHHUS.

Pemars cucTeMbl IBYX JIMHEMHBIX YPABHEHUU C JABYMS NEPEMEHHBIMH U
CUCTEMBl JBYX YpaBHEHHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SBISACTCA
JIMHEUHBIM.

Pemiate TeKkCTOBBIE 3ajauM aiareOpandyeckKuM CrocoOOM C TOMOIIBIO
COCTAaBJICHHUSI YpPaBHEHUS WM CHCTEMbl JABYX YpPaBHEHUH C JBYyMS
NIEPEMEHHBIMH.

[IpoBoauTE MpOCTENUIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCJI€ C MPUMEHEHUEM TpauyecKux MpecTaBieHUi (ycTaHABIWBATh,
MMEET JId ypaBHEHHME WM CHUCTEMa YpPaBHEHUW pEIICHUs, €CIU UMEET, TO
CKOJIbKO, U TpoYee).

Pemate nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, U300paxaTh
peleHre HEpaBeHCTB Ha YUCJIOBOM MPSMOM, 3aMUChIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pematb cucTteMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMbI
HEPAaBEHCTB HA YHUCJIOBOM NPSIMOM, 3alHUCHIBATH PEUIEHHWE C MOMOUIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMUHBIX 3a]1a4.

DOyHKUUHA

Pacnio3naBate QyHKIIMM H3ydeHHBIX BHUJIOB. [loKa3biBaTh CXeMaTHUYECKH

pAacIioJIOKEHUE Ha KOOPAMHATHON TIOCKOCTH rpadukoB (yHKIMIA Buaa: Y = KX,
y=kx+b,y=kix,y =ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBucuMocTH OT
3HAYCHUN KOA(DPUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh U N300pakaTh CXEeMAaTUYECKH TpadUKU KBaAPATUYHBIX (PYHKITUH,
OIHCHIBATh CBOWCTBA KBaIPATUUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBaTe KBagpaTuyHyro (QyHKIHIO 10 QopmyJie, NPUBOAUTH
IpUMEpHI KBAIPATHUHBIX (YHKITUH U3 pealbHON )XU3HU, (PU3UKH, TEOMETPHUH.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPecCcH

Pacno3HaBaTh apuPMETHUECKYI0O M TE€OMETPUUYECKYH0 IPOrpEeCcCUu IpH
Pa3HBIX CIOCO0aX 3a/IaHMsI.
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BbIMONMHATE BBIUKCICHHS C HCIOJNb30BaHHEM (QOpMya N-ro 4jieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4JieHbl IOCIENOBATEIBHOCTH TOYKAMM HAa KOOPIMHATHOU
IUIOCKOCTH.

Pemars 3anaum, CBA3aHHBIE C YHUCIOBBIMU ITOCIEN0BATEIBHOCTIMH, B TOM
yuciae 3aJayd M3 PeANbHOW KU3HM (C KCIOJIb30BAHMEM KaIbKYJSATOPA,
IA(PPOBBIX TEXHOJIOTHH).

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOpPMAIMIO, IPEICTABICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHUJE TaOJMI], AMArpaMm, TpaduKoB, MPEACTABIAThH
JaHHBIEC B BUJE TaOJIML], 1UarpamMmm, rpa)ukoB.

Pemate 3agaun OpraHu30BaHHBIM MEPEOOPOM BapUAHTOB, a TAKXKE C
UCIOJb30BaHUEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcrnons30BaTh ONMCAaTENbHBIE XapaKTEPUCTUKH JUIsI MaCCHUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAUYECHUS U MEPBI PACCEUBAHUSI.

Haxonuth 4acTOThl 3HAYEHMH M YacCTOThl COOBITHA, B TOM 4YHUCIHE
MOJIb3YSICh PE3yJbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOJIIOICHH.

HaxoauTh BEpOSITHOCTH CIyyallHBIX COOBITUH B HM3YYEHHBIX OIBITAX, B
TOM 4YHCJI€ B OIBITaX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMH, B
CEpUSIX UCIBITAHUN IO IEPBOTO YCIIEXA, B CEPUAX MCIBITAHUN bepHyIun.

NmeTe mnpeacTaBieHHEe O CIy4YalHOW BEJIMYMHE M O pPaCHpEleICHUN
BEPOSTHOCTEH.

HNmeTp mpeacTaBiieHHE O 3aKOHE OOJIBIIMX YKCEd KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM U3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN
B IIPUPO/JIE U OOIIECTBE.
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