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COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucsia v BbIYMCIEHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBHBIMU YucIaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypajdbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKcCh 4YHCIa B
NECATUIHOHN MMO3UIIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TekCTOBBIX 3a1ad apupMeTHUYecKuM crnocodboM. Pemenue 3agay u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pElIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYTIKHU, HAJIOTH.

JlenmumocTs 1eabix uyncelsl. CBOMCTBA JICIMMOCTH.

IIpocteie u cocTaBHble uucia. YETHble M HeuyéTHble yucia. lIpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
IIPOU3BEACHUS LEIBIX YUCEII IPU PEIICHUU 3314 C IPAKTHYECKUM COJIEPKAHUEM.

HanGonpimuit o0mumii 1enuTens 1 HauMeHbIee o01ee KpaTHOE JIBYX YMCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKAMHU.

AuredpanvyecKue BbIPpAKEHUA

BolpaxkeHre ¢ MepeMEHHbIMU. 3HAUYEHHE BBIPAKEHUS C MEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXIY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPA30BAHMS ANTreOpPANUECKIX BhIPAXKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

Opnouwiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Mmuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BbIYMTaHUE, YMHOKEHHE U JeieHrue MHoroujaeHoB. [IpeoOpa3zoBanue
LIEJI0T0 BhIpaXXeHUs1 B MHOrowIieH. KopHu MHOrowieHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpaXEHUH, Ky0 CyMMbl U KyO pa3sHOCTH JBYX BbIpaXEHHH, pPa3HOCTb
KBaJIpaTOB JIBYX BBIPD@XKECHHUM, NPOU3BEIACHUE PA3HOCTU U CYMMBbI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHUS U HEPABEHCTBA
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VYpaBHeHue ¢ ogHoil nepemeHHoi. Kopenb ypaBHeHus. CBOWCTBAa ypaBHEHHI
C OJHOW TEPEMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPAaBHEHHE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJIbHON CUTYaLUN.

JIuHeHOE ypaBHEHHE C OJHOM MEPEMEHHOU. UMCI0 KOpHEH JIMHEWHOIO
ypaBHEHUs. PenieHne TEKCTOBBIX 3a7ad C IOMOULIBIO JIMHEWHBIX YpPaBHEHUU.
JInueliHOE ypaBHEHME, COEpKaLIEe 3HAK MOTYJIS.

YpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEWHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['paduueckuit MeTON pEIICHHS] CHUCTEMbl JMHEHWHBIX YpaBHEHUH C ABYyMS
IIEpEMEHHBIMU. Penenne cucTteM JIMHEWMHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMU
METOAOM TIOJCTAHOBKM M METOJIOM cilokeHusA. Cucrema JAByX JIMHEWHBIX
YPaBHEHUU C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallNH.

DOyHKUIMHA

KoopanHara Touky Ha npsiMoil. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpssimoyrosibHast cucreMa KoopAauHaT. AOcuucca WM OpJAMHAaTa TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIHMOHAIBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [loHsTHEe (QyHKUMU.
OyHKIMs Kak MareMmaruueckas MoJeNb peajgbHoro mpouecca. OO0xacTh
omnpeneneHuss U o6nacte 3HaueHW ¢GyHkuuu. CrnocoObl 3agaHus (QyHKIUU.
I'padux bynkuun. [oHsATHS MakCUMyMa ¥ MUHHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX PEATBHBIX 3aBUCHUMOCTEN.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. I'padux
¢ynknuu Y = |X|. Kycouno-3agannbie GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubie kopHu. ApudMeTrnuecKuii KBaApaTHBIN KOPEHb U €r0 CBOMCTRBA.
[TonsaTne wppammoHaNbHOrO yucaa. J{eUcTBUS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
YU Cell.

IIpencraBienuss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKecTBa
HaTypaJbHBIX, ILEIbIX, PALMOHAIBHBIX, JEUCTBUTENbHBIX uHuceln. (CpaBHEHUE
yucell. YuciaoBbIe POMEXKYTKH.
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HeiictBua ¢ ocrarkamu. Ocrtatku creneHed. [IpumMeHeHuMe OCTaTKOB K
PELIECHUIO YPABHEHUH B LIEJIBIX YHMCIIAX U TEKCTOBBIX 3a7a4.

Pa3meppl 0OOBEKTOB OKpYXAlOLIETO MHpa, JJINTEIBHOCTh IHPOLECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJT YHUCIIA.

AnredOpandeckue BbIPAKEHUS

AnreOpanyeckas aApoOb. JlomycTUMBbIE 3HAYEHUS NEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxkeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.
CrnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE U JEJEHUE aireOpanvyeckux ApoOeH.
Briaenenue nemnoii yactu aaredpanyeckoi 1poomu.

PanmnonanbHbie BBIPAKECHUS. ToxecTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKECHUM.

JlomycTuMble  3HAY€HHsI TEPEMEHHBIX B  BBIPAXKEHUAX, COJEPKAIIUX
apudmeTrryeckue KBajapaTHble KOpHM. ToXJecTBEHHble MpeoOpa3oBaHUs
BBIPAXEHUI, ColepKaluX apu(pMETHUECKHUE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1edbiM TOKazateneM W €€ cBoiictBa. IIpeoOpasoBanue
BBIPAKEHUN, COAECPIKAINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAaJPAaTHOTO ypaBHEHUs. Teopema Buera.
YpaBHEHUS, CBOOMMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBAJPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. PeleHne TEKCTOBBIX 3a/1a4 €
ITIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palilnoHaNbHbIE  ypaBHEHUs. PemieHue  JpoOHO-pallMOHAIbHbBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOIIBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padnueckast HHTepIpeTalsl ypaBHEHHI ¢ IByMs IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloKeHue
U YMHOXXCHHME YHCIOBBIX HepaBeHCTB. OLEHMWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3zaTenpCcTBO HEPABEHCTB.

[IoHsTHE O pelIeHMH HEpPaBeHCTBA C OJHOW MEepeMEHHON. MHOXKECTBO
pelIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXECTBA €r0 PEIICHUM.
Pelienrie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEpPEeMEHHOM. PermieHue TEKCTOBBIX 3ajay C
TMOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUU
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OO0J1acTh onpeAeNneHnsl 1 MHOXECTBO 3HaueHU (pyHkuuu. CriocoObl 3a1aHus
bynxuit. ['padux pynkuun. Yrenue cBoiictB Ppynkuuu mo e€ rpaduxy. [Ipumepsr
rpaduKoB (PyHKINI, OTPasKAIOUINX pealbHbIEC MPOIIECCHI.

Jluneiinas Qynkuus. DyHKIMH, OMUCHIBAIONIME NPIMYI0 H OOpaTHYIO
IPONOPLHUOHATIFHBIE 3aBUCIMOCTH, UX TPaPUKH.

Oynkmun Yy = kx, y = kx + b, y = k/x, y = X3, y = VX, ¥ = |X| i ux cBoiicTBa.
Kycouno-3anannpie GyHKITHN.

9 KIIACC

Yucaa v BBIYMCICHUA

Kopenb nN-i1 crenenn u ero cBoicrtBa. CTeneHb C pPalMOHAIBHBIM
ITOKA3aTeJIeEM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

ToxecTBeHHbIE TIPEOOpa30BaHUsl BBHIPAKEHHM, COJEpKallUX KOpPEeHb N-i
crerneHu. ToxaecTBEeHHbIE PeoOpa30BaHUs BhIPAKEHUM, COIEPIKALUX CTENEHB C
paLMOHAJIBHBIM [IOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampaTtHoro tpéxunena. Pasnoxkenue
KBaJpaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKUTEIH.

YpaBHeHMs U HEPABEHCTBA

buksanparnsie ypaBHeHus. [Iprumepbl IpUMEHEHNT METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-i U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHH € AByMs IIEpEMEHHBIMU. Pemenne npocrenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHH ¢ JByMs nepeMeHHbIMH. ['paduueckuii meron
pPEIICHUSI CUCTEMbl HEJIMHEWHBIX YPAaBHEHUM C ABYMs NepeMeHHbIMH. Cucrema
JIBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMs NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYaLlUH.

HucnoBble HEpaBeHCTBA. PenieHne JTMHENHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparnsie HepaBeHCTBa € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJ0OM U METOJOM HMHTEpBajoB. MeTOJl UHTEPBAJIOB
JUISL pallMOHAIBHBIX HEPAaBEHCTB. [IpocTelile HepaBeHCTBA C MapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.
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HepaBeHCcTBO C 1ByMs IepeMEHHbIMH. PelleHne HepaBEeHCTBa C JBYMs
nepeMeHHbIMU. CHCTeMBl HEpPaBEHCTB C ABYMsI MepeMeHHbIMH. [‘paduueckuit
METOJ| PEIICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKIMHA

Oyukius.  CpoiictBa  QyHKUMA:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXKYTKHA BO3pacTaHUs W yObIBaHUS (DyHKIIHUH,
4ETHBIE M HEUETHBIE (PYHKITNH, HAauOOoJIbIllee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIUU.

KBampatnunas ¢yakuus u e cBoiictBa. Mcmonb3oBaHHE CBOWMCTB
KBaJpaTUUHOM  QyHKuMM Juisi pemieHus 3aznad.  [loctpoenwe  rpaduka
kBagpatnyHo (QyHkumu. IlonokeHue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH 0T & koo duurentoB. 'paduku byukmmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [octpoerue rpadukoB HyHKIMIA ¢ MTOMOIIBIO TPEOOPA30BAHHIA.

Hpob6uo-nuneiinas Gyukuus. MccnenoBanue QyHKIMiA.

®yukuus Y = X' ¢ HaTypalbHBIM IOKa3aTeneM N 1 eé rpaduk.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[lonaTtre 4MCIOBOM mMoOCiIenOBaTeIbHOCTH. KoOHeuHble U OEeCKOHEYHBIC
1oCJIeN0BaTENbHOCTH.  OrpaHMuYeHHasl  IOCJIEN0BATEIBHOCT.  MOHOTOHHO
Bo3pacramomas  (yObiBatomiasi)  mociefoBarenbHOCcTh.  CrocoObl  3aiaHus
MOCJIEZIOBATEIBHOCTU: ONMUCATENbHbIN, TaOJUYHBIN, ¢ MOMOIIBIO (HOPMYNIBl N-TO
YJI€HA, PEKYPPEHTHBIMN.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBoilcTBa UJIEHOB
apupMeTHYecKoil u TeoMmeTrpudeckoil mporpeccuit. dopmynel N-TO  UeHa
apu(pMETHIECKON U reomMeTpuueckor mporpeccuid. DopMysbl CyMMBbI MEPBBIX N
YJICHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3alayu Ha MPOLIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH TMOCIENOBATEIBHOCTH, O CYMMHPOBAaHHUU
O0ECKOHEYHO yOBbIBAIOIIEH TE€OMETPUUECKON TTPOTPECCHH.

Meron matematnueckon nHaykuuu. [Ipocrenmme npumepsl.
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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECNEeYMBAET U3YYCHHUE APYTUX JUCIUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHMTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanyeckux abCTpakiuii, croco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMA W TPOLIECCOB B TMPUPOJAE M OOIIECTBE, pOJIM MATEMaTUYECKOIO
MOJE/IMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILIIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM I¢poBoM obmectBe. M3yuenue anredpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU JIEMCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yrBepxaeHus. OCcBOeHHE Kypca anreOpbl o0ecrnedrBaeT pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYyKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH OO0YyYalolUXCs, MO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJSIETCS pealln3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yUYEeHHUS.

B cTpykrype mnporpammsl y4eOHOro Kypca «Anrebpa» yriyO0iaéHHOTOo
U3YYEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEpKAaTeIbHO-METOJAMYECKUE JIMHUU:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkiun». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcsi MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTHYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOY4YalOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMM «Yucia W BBIYMCICHUS» CIYXKHUT OCHOBOM ISt
JaNbHENUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
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JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HA YPOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM
IIPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLICHUE OCBOCHUS YHCIIOBOM
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTeMaTHUYECKOro amnmnapara, HeOOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarollel peanbHocTd. Ha ypoBHE OCHOBHOIO 00IIIETO
oOpa3oBaHus y4eOHBI MaTepHall TPYHIUPYETCSs BOKPYr  pallMOHAIBHBIX
BbIpaKEHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MaTEMaTUKH Kak s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OINHMCAHMS NPOLECCOB W  SIBICHUMI
peanbHOrOo Mupa. B 3amaun oOyueHuss anredOpe BXOIAT TaKkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, MJIA
OCBOCHMSI Kypca HH(POPMATUKH, M OBJIAJEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpadUUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHMIEW MaTeMaTUYECKON MOJENH
JUTSl OUMCAHUS M UCCIEAOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)uyecKkoro, BHOCUT BKJIaJd B (HOPMUpPOBAHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

YriyOnéHHbIi KypcC anreopsl XapaKTEepU3yeTcs M3yYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM I ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MareMaTU4ecKoro mozenuposaHus. Ilpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M TPHUHATHIE B anredpe
OpaBWJia WX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT — (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKpPbIBAIOT MEXAHW3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HUX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.
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CormacHo yuyeOHOMY IIaHy B 7-9 Kjaccax w3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBHIM BKIIOYACT CJICAYIOIINE OCHOBHBIC pa3eiibl COMCP KAHMUS:
«Yucma ® BBIUHCICHUSN», «AINTCOpaWYCCKHE BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBAY, « DYHKIIHH.

Ha u3ydenne yueOHOro Kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 170 gacoB (5 gacoB B Hemenmo0), B 8 kiracce — 170 gacos (5 gaca B Henenmto), B 9
kimacce — 170 gacoB (5 waca B Henemo).
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHMS IPOrpaMMbl 10 MaTeMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JTOCTHKEHHUM B IPYTUX HayKaxX W MPUKIAIHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHIIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKd Kak cdepbl ueIoBeuecKon
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA M 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
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OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU M MATEMAaTHYECKOW KYJIbTYPOU KaK CPEICTBOM
MO3HAHHS MUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATEIBbCKON AEATEIbHOCTH;

6) pusuueckoro BocnuTaHUA, GOPMHPOBAHMS KYJbTYPbI 3[0POBbSI U
IMOLUMOHAJIBLHOIO 0JIArONOJTYYHs:

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETYJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIIECKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIEeH cpenbl, IIaHUPOBAHUS TOCTYNKOB U
OLCHKM WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSAM B YCIOBUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWN, (OPMYIUPOBAThH UJIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCPHUIIUTHI COOCTBEHHBIX 3HAHMN M KOMIICTCHTHOCTEH, IIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0y4aromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.
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Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1efiCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIISAITb M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeTICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(pUKAIIUH,
OCHOBaHMsI /1711 0000IIEHHS M CPABHEHHM S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (popMylnupoBaTh U  MOPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MATEMAaTUYECKUE 3AaKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUMS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX, MpeAjiaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTHUBOPEUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKIAEHUM (MpAMbBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccCyXJeHuUs;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKkme 1eiiCTBUS:

UCII0JI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BONPOCHI,  (UKCHPYIOLIME  MPOTUBOpEUHEe,  MHpodseMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa,
3aBHCHUMOCTE 0OBEKTOB MEXy COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
OpOBEAEHHOIO  HAOMIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000IEHNUI;

MPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE IMpollecca, a TakKKe BbIIBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora c nunopmanueii:
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BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JJISl pEeUICHU 3a1a4u;

BBIOMpATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPHPETHPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpencTaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
perraeMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSMU,

OIICHWBATh HAAEKHOCTh MH(POpPMAITUU IO KPUTEPUSIM, MPEIIOKESHHBIM HIIH
chOpMYIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe 1eiiCTBHA

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU U
HeNsiMU  OOILLEHMsI, SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs MO XOIYy PEIICHUs 3a/ayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B X0JI¢ OOCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOI TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHUs, COIOCTABIATh CBOM CYKICHUS C CYXICHHSAMH JPYTMX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3jMuue U CXOACTBO IMO3ULIUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3a/layy, SKCIIEPUMEHTa, UCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOEHHOCTEN ayIMTOPUH;

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl MpU pElIEHWH YYEOHBIX MaTEeMaTHYECKUMX 3aJad, NPUHUMATh LEJb
COBMECTHOM JeSATENbHOCTH, IUIAHMPOBATh OPraHU3aldi0 COBMECTHOM padoTHI,
pacnpenenatb BuAbl paboOT, IOroBapuBaThCs, 00CYXJaTh MPOLIECC U pe3ysbTar
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W UWHBIE); BBIINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYrMMH WICHAMH KOMAaHJbI, OLICHHWBATH
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMHA pe3ynbTar Io
KpUTEepusM, chOpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:
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BBISIBIIATH MPOOJIEMBI ISl PEIICHHS B JKM3HEHHBIX M YYEOHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AAX MPUHSITHS PEIICHUN (MHANBUAYAJIbHOE,
IPYIIIOBOEC);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoLiecca U pe3ysbrara
pElIeHUs] MaTEMaTUYECKOM 3ajauk, CAMOMOTUBALIUU U PEPIIEKCUU;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa AECATEIBHOCTH ITOCTABICHHON LENHA U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HETOCTHXKEHUS! LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIBITY;

BbIp@XXaTh 3MOLMU MpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDBI

K koniry o0y4yeHus B 7 kiaacce 00ydarOIMiCs MOTYYUT CISAYIONMINUE TPEAMETHBIC
pE3YIbTaTHI:

Yucaa v BIYMCICHUA

ParmmmonanrsHbIE UncHa.

[lepexoauTh OT 0AHOM (OPMBI 3aMHMCH YUCEN K APYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA 1IEJIbIX
qyuces, MHOXECTBA PpAIlMOHAIBHBIX YHCEI MPU PEHICHWU 3a/ad, MPOBEIACHUU
PACCYXIEHUN U JOKA3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICI MO3UITMOHHON 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAJIBHBIEC YUCTIA.
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BrITIONTHSTH, coYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C PAlMOHAIBHBIMU YUCJIAMH, UCITOIb30BATh CBOMCTBA YHCEI U MPABUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBINONHATH NEMCTBUSA CO CTENIEHSMHU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

HaxoauTe 3Ha4€HUs YWCIIOBBIX BBIPAXKEHUMN, COAEPKAIIUX pPalMOHAIbHBIC
yuciaa W CTENEHH C HATypaJbHBIM I[I0Ka3aTeleM, NPHUMEHSATh Pa3HOOOpa3HbIe
CI0COOBI ¥ TPUEMBI BEIYUCIICHHS], COCTABIISTh M OLICHUBATH YMCIIOBBIC BBIPAKCHHUS
IIPYU pEelICHUU MPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JIPYrUX YUYEOHbIX PEIMETOB.

OkpyryisIiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CHUTyallud, BBINOJHIATh TPUKUIKY M  OLEHKY pe3yJlibTaTa
BBIYMCJICHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKECHHM, B TOM YHUCJIE IpHU
pELIEHNHN NMPAKTUYECKHX 3a4a4.

Pemars TekcTOBBIE 3ajauu  apU(PMETHUECKHM CIHOCOOOM, HCIIOJIb30BAThH
TaOJUIIBI, CXEMBbI, YEpPTEXKHU, IPYrHe CpEACTBA TMPEACTABICHHUS JaHHBIX MpU
peneHnuy 3aaa4.

Pemrateb mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJbTaThl PELIEHUs 3aJ1ad ¢ YYETOM OTPAaHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSATH MPU PEIICHUH 3a]1a4 ITPU3HAKU IEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETUMOCTH CYMMBbI U IPOU3BEACHUS 1IETBIX YUCET.

PacknaapiBaTh HA MHOKHUTENH HATYpaJbHbIC YUCIIA.

CB0OOOIHO oOmepupoBaTh MOHIATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

HaxoauTte HamOoJbIIMK OOMIMI JEeNUTeNh U HaUMEHbIIEEe 00Ilee KpaTHOE
4yuCes ¥ UCIOJIb30BaTh UX MPU PEUICHUH 3a/1a4, IPUMEHSTh aaroputM EBkina.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJIIO, NIPUMEHATh CBOMCTBA
CpPaBHEHUU O MOIYJIO.

AuredpanvyecKue BbIPAKEHUA

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQKEHUW MPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.
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Hcnonb30oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BRIPAKCHUH, TOKA3bIBATh TOKICCTRA.

MHoOrouneHs!.

BoimonHATh  mpeoOpa3oBaHUsi  LEJIOr0  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

Brinonuath neicTBust (CI0KEHHUE, BBIUUTAHUE, YMHOXKEHHUE) C OJTHOUYJICHAMHU
¥ C MHOTOWICHAMH, IPUMEHSITH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaApaT 1
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BBIYUCIICHUH.

OcylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXUTEJSI, TPYIIIUPOBKU CJIaraeMbIX, TPUMEHSIS
(bopMyIIbl COKPAIEHHOTO YMHOXKEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbIX 3aja4
U3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHENM C HATypaJbHBIMM IOKA3aTENSIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pewaty JIMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBHUIIa
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. [IpoBepATs, sBisieTCs
JIM YUCJIO KOPHEM YpaBHEHUS.

[longObupath nOpuMepsbl TAp YKCEN, SBISIIOMUXCA PEIICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIHWHEWHOTO YpaBHEHHUS C
JBYMsI TEPEMEHHBIMHU, TMOJIB3YSCh T'padUKOM, MPUBOAUTH MPUMEPHI PELICHUS
ypaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucIie rpa@uuecKu.

CocraBisTh W pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHHH TI0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJYyYCHHBIN pe3yJbTart.

DyHKIUU

Koopaunate! u rpadukm.

N300pakath HA KOOPAUHATHON MPSMOI TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAUHATHOU MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPJUHATAM.
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OyHKIMH.

Ctpouts rpaduKu TMHEHHBIX (DYHKIUH.

OnucelBaTh C TNOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
IIPOU3BOJUTENIHOCTb, BPEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco® mMpeAcTaBIeHUS U aHaNu3a HH(popMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH HUHPOPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HylIH (YHKIMH, MPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE M HAUMEHBIIEE
3HAYCHUs] PYHKIINN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 337a4 U3 IPYTuX YUYEOHBIX IPEIMETOB U PEATBHOM KU3HHU.

K koniry o0ydyenus B 8 kiacce o0ydaromMiics MOTYUUT CISAYIONINE TPEAMETHBIC
pe3yJIbTATHI:

Yucaa v BIYMCICHUSA

HppanmonanpHbIE YUCIA.

[IoHnMaTeh W WCHOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.

CB00OOHO OTeprUpOBaTh MOHSATUSIMU: KBaJPATHBIA KOPEHb, apu(METUUCCKUMA
KBaJIpaTHBIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJPATHHIC
KOPHU,  MCIHOJB3YyS  TPU  HEOOXOAUMOCTH  KaJbKYJISITOP,  BBITIOJIHATH
npeo0pa3oBaHus BBIPAKEHUN, COJEPXKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh HavalbHBIE TMPEACTABICHUS O MHOECTBE JACHCTBUTEIIBHBIX
quces U1 CPaBHEHUS, OKPYTJICHUSI U BBIUUCIICHHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIbIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeit m cremenerd yucia 10, 3amMchIBaTh W OKPYIJISITH YHCIOBBIC 3HAYEHUS
pEAIBHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM M3MEPECHUM.

JleTMMOCTb.
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CBOOOIHO oOmNepUpoBaTh MOHATUEM OCTaTKa IO MOJIYJIIO, TPUMEHSTH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JAHHOMY MOAYJIIO.

AnredOpandecKue BbIPAKEHUS

JpoGHO-panimoHaIbHbIEC BEIPAKEHUS.

Haxonute AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSX.

[IprMeHsATh OCHOBHOE CBOWCTBO PAllMOHAJILHON JIPOOH.

BrimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelo,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHNE alreOpandyeckux IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPA30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peIICHUsI Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

CrerneHu.

[IpuMeHATP TOHATHE CTENEHHW C LENbIM ITOKA3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTeJIeM.

HppanmoHaibHbIE BEIPAXKEHUS.

HaxoauTe nonycTrmblie 3Ha4E€HHS] IEPEMEHHBIX B BBIPAXKEHUSIX, COAEPKAIINX
apu(pMeTHIeCKre KBaJAPAaTHBIE KOPHH.

BbInonHAT NpeoOpa3oBaHUsl UPPALUOHATBHBIX BBIPAXKEHHM, HCIONb3Ys
CBOMCTBA KOPHEMN.

YpaBHeHMS U HEPABEHCTBA

Peuiats KkBajipaTHbIC ypaBHEHHS.

PewmaTte ApoOHO-paliMoHaAIbHBIE YPABHEHHUS.

Pemlare nuHENHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH C IMAPAMETPAMM.

[IpoBoauTh KCCENOBAaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
npuMEHEeHueM Tpaduueckux TMpeAcTaBieHud (yCTaHABIMBATh, WMEET JIU
YPAaBHEHHE WJIM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, W
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMONIBIO COCTABJICHUS YpPAaBHEHUS WM CHCTEMbl YpaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN pe3yybTarT.

[IpyMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pemaTh JMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh
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rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMate ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
aprymMeHTa, OIpeAesATh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUHU IO
e€ rpaduxy.

K koHIty oOydeHus B 9 kjiacce 00y4aromuiics MOTYYUT CAEAYIOUIME MPEIMETHbIC
PE3yJbTaTHI:

Yuciaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKAa3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N- CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYUCEI IPU PELICHUN
3a/1a4, IIPOBEACHUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEIIBHBIE YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOmNepUpoOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAMTH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEMHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPAaBHEHUSA, CBOISILIMECH K
HUM, IpOOHO-pallMOHAJIHBIE YPABHEHHS.

Pemrate HECNOXKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHHIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMChIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHMHBIX YPAaBHEHHUH C JBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TAPAMETPOM.
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[TpuMeHsTh METOIbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOMN,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHe.

Pemlatb  cucTeMBbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3aMUCHIBATh PEUIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HX CHUCTEMBI, B TOM YHCIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH WCCIIEOBAaHNS YPABHEHU U CUCTEM YPABHEHUM, B TOM YHCIIE C
npuMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (yCTaHaBIMBaTh, WMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHWM pEIICHHs, €CIM HMEET, TO CKOJbKO, W
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CrocoOOM C  MOMOIUIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA M HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOW 3a/1auH,
WHTEPHPETUPOBATH NOJYYECHHBIEC PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

CB0oOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MPONMOPIMOHATIBHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHUH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBLIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKU, TEOMETPHHU.

Onpenensath MoyioxkeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouth rpadux KBagpaTUYHOM  (YHKIMH, ONHUCHIBaTh CBOMCTBA
KBaJpaTUYHON QPYHKIMU 1O €€ rpaduKy.

Hcrnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJIS PEIICHHS 3a71a4.

Ha nmpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun y=Ff(X).

WnmoctpupoBaTh € MOMOIIBIO Tpaduka peaibHyl0 3aBUCUMOCTb WJIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrPecCuU
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CB0OOOHO ONEPUPOBATH MOHATUSAMU: TTOCIEAOBATEIBLHOCTD, apupMeTUIecKas
Y TEOMETPUUECKAsi TPOTrPECCHH.

3amaBaTh IOCJIEJOBATEIBHOCTH pPa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEIbHOCT TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

PemaTpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacro3naBaTh W TNPUBOAUTH MpPUMEPBl KOHEYHBIX M OECKOHEYHBIX
IIOCJIEOBATEIBHOCTEH,  OTPAHUYEHHBIX  IOCJIEOBATEIBbHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HMmeTh npeAcTaBieHUE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKOM MPOTrPECCUH.

[IpuMeHsATh METOA MaTEMaTUYECKOW HHIYKIIUH [IPU PEILICHUN 33]1a4.
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IHepeyensb (koguduraTop)

pacnpe/ieNIeHHbIX M0 KJIaccaM MPOBEPSieMbIX TPeOOBaHUM K pe3ysIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTesbHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHMs 1 3JIEMEHTOB COJIEPKaHUs 1O

npeaMery «Ajaredpa»

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpasoBaresbHON TTporpamMmsl (7 Ki1acc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
poBepsieMor MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
0 pe3yJibTaTta
1 Yucna v BBIYUCICHUS
11 BrImonHATh, codyeras yCTHbIE M MHCbMEHHBIE NMPHEMBI, apu(pMeTHIecKnue JAeHCTBHS C
' paloHaIbHBIMU YUCIAMH
HaxonuTte 3Ha4eHUs! YMCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI H
1.2 NPUEMBbl BBIYUCIICHUS 3HAYEHUH TPOOHBIX BBIPAKEHHIA, COACPIKAIINX OOBIKHOBEHHBIC
U JIeCATUYHBIE ApoOU
[lepexoguts OT oOnmHOW (OPMBI 3alMUCH 4YHCEN K Jpyroil (mpeoOpa3oBBIBATH
1.3 JIECATUYHYIO ApO0b B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B
OECKOHEYHYIO JIECATUYHYIO APOOb)
14 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrsTh uncna
BEIMONHATE TPUKUAKY ¥ OIEHKY pe3yiabTaTa BBIYHCICHHUH, OICHKY 3HAYSHHH
1.6 YUCJIOBBIX BBIPAKCHUHA. BBIMOMHATH JEHCTBUS CO CTENEHSAMHM C HaTypaJbHBIMU
HoKa3aTessIMH
1.7 [TpuMeHSTh IPU3HAKH JETUMOCTH, PA3JIO’KEHHE HA MHOKUATENIN HATYPATbHBIX YUCEIT
Pemate nmpakTUKO-OPUEHTHPOBAHHBIE 3a]laud, CBSI3aHHBIE C OTHOLIEHHEM BEIWYMH,
18 NPOTIOPIIMOHATIBHOCTRIO BEIMYWH, TIPOIEHTAMH, HHTEPIPETUPOBATh PE3YIbTATHI
' peleHuss  3aad ¢ y4eTOM  OrPAaHWYEHUHM, CBA3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
21 Hcnonb3oBaTh aireOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJHUKY, NMPUMEHSTH €€ B
' nporiecce OCBOCHUS y4eOHOTO MaTeprasa
2.2 HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKCHUN MIPH 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 BeimonHATe  TipeoOpa3oBaHUsl IEJIOTO  BBIPAXEHHS B MHOTOWICH IPHBEICHHEM
' MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BbIMONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOrOWwIeHa Ha MHOTOYJIEH,
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IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH

OCYH_IGCTBJ'IHTB Pa3J10KECHUE MHOI'OYICHOB HA MHOXXHUTEIN C ITOMOIIBIO BBIHECCHUS 3a

2.5 CKOOKM OOIIero MHOXWTENS, TPYNIUPOBKH CIAraeMblX, NPUMEHEHHUS (OpMyI
COKpAIIIEHHOTO YMHOKEHUS
26 [TpumensaTs npeoOpa3oBaHUS MHOTOWIEHOB Ui pEIIEHHUs pPAa3JIMYHbIX 3a4ad U3
' MaTEeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKU
27 Hcnonb3oBaTh  CBOMCTBa CTENEHEW C  HATYpajJbHBIMH  IIOKa3aTeNsIMH Ul
' peoOpa30BaHus BbIPAKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemiate inHelHbIe ypaBHEHUs ¢ OJTHOW NEPEMEHHOM, IPUMEHSS MpaBUila epexoaa oT
3.1 HCXOJHOTO YpaBHEHHsI K pPaBHOCHIbHOMY emy. [IpoBepsATh, SBISETCS JH YHCIIO
KOpHEM YpaBHEHUs
3.2 [TpumeHsTH rpaduIeckre METOIbI IIPH PEIICHUH JTMHEHHBIX YPAaBHEHHUI U UX CHCTEM
33 [TonOupars nmpumMepsl map 4ucel, SBIAIOLIMXCS PELIeHHEM JUHEHHOTOo YpaBHEHUS C
' JBYMs IIEpEMEHHBIMU
34 CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C JABYMS
' HEPEMEHHBIMHU; M0JIb3YsICh I'PauKOM, IPUBOANUTH IPUMEPHI PELICHUS ypaBHEHUS
35 Pemate cucteMsl IByX JTMHEHHBIX YpaBHEHHWH C IByMs NEPEeMEHHBIMH, B TOM YHCJIE
' rpaduuecku
CocTaBisaTh U peuiath JUMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHUH MO
3.6 YCIIOBHIO 33J1a4¥, HMHTEPIIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJ[a4yd
HOJy4EeHHBIH pe3yibTaT
4 Koopaunats! u rpaduku. ®yHkiun
N300pakaTh Ha KOOPAMHATHOW MPSAMONH TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alUCHIBATh YUCIIOBBIE MPOMEXYTKH Ha
anreOpanvecKkoM si3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM MIOCKOCTH TOYKH I10 3alaHHBIM KOOPIUHATAM
4.3 Ctpourts rpaduku muHeHHbIX QyHKIMNA. CTpouTh rpaduk QyHKIUHU Y = [X]|
OnwuceiBaTh ¢ MOMOIIBIO (YHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIUYHMHAMU:
4.4 CKOpOCTh, BpeMsi, pacCTOsIHME, 1IeHY, KOJIUYECTBO, CTOUMOCTh, IIPOU3BOJUTEIHHOCTD,
BpeMmsi, 00beM paboThl
4.5 Haxoaute 3HaueHne QyHKINM 110 3HAYSHUIO €€ apryMeHTa
[Tonumats rpaduyeckuii crocod mpencTaBiIeHUs U aHadu3a HHPOpPMAIMH, N3BIEKaTh
4.6 U HMHTEpNpPETHpPOBaTh HMH(POpPMAIUI0 U3 TpapUKOB pealbHBIX IPOLECCOB U

3aBUCUMOCTEN
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5 BepositHOCTB U cTaTUCTHKA
YuraTth nHGOpMALKIO, IPEACTABIECHHYIO B Ta0lMLaxX, HA JUarpaMMax, IpeacTaBiIsTh
5.1 JaHHbIE B BUJAE TaOJUI, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTONOUYATHIE) H
KPYTOBbI€) TI0 MacCHBaM 3HaUCHHI
52 OnuceiBaTh U MHTEPIPETUPOBATh PEATbHBIC YMCIOBBIC JaHHbIE, IPEICTABICHHBIC B
‘ TabIMIax, HA IMarpaMMax, rpapukax
53 Hcnonb30BaTe 1J11 ONMCAHMS JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTHKH: CpeaHee
' apudMeTHuecKoe, MeJuaHa, HauboJbIllee U HaUMEHbIIee 3HaYeHUs, pa3Max
HmeTh mpencTaBieHUe O Ciay4yailHOW M3MEHUMBOCTH Ha IpUMepax LeH, (PU3NYecKuX
5.4 BEJIMYMH, AaHTPOIIOMETPHUECKUX JAHHBIX, UMETh IPEJCTABICHHE O CTaTUCTHUYECKOU
YCTOMYMBOCTH
[TpoBepsiemble 351eMeHTHI cosiepxkanus (7 Kiace)
Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 Hucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHbIE M JECATUYHBIC, MEPEeX0J]] OT OAHOM (hOpMBI 3amucu JIpoder K
11 npyroi. IloHATue palMOHaIbHOIO 4YHCNA, 3alldCh, CPAaBHEHHE, YIOPSAOYMBAHHUE
palMoHAIBFHBIX YHCET
12 Apudmerndeckue JefCTBUA C pallMOHAIBLHBIMU 4YHCIaMH. PemieHue 3ajgad U3 peaqbHOU
' MPAKTUKU Ha YacTH, Ha ApoOu
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHue, Mpeodpa3oBaHue BBIPAKEHUNA Ha
' OCHOBE OIpe/IeTIeHHUs, 3aIICh OOJIBIINX YHCE
14 [IporeHTsI, 3aKCh MPOIEHTOB B BUIE IPOOH M APOOH B BHJIE MPOIEHTOB. Tpu OCHOBHBIE
' 3aJ]auu Ha MPOLEHTHI, pelIeHNe 331a4 U3 peabHON MPaKTUKU
1.5 [TpuMeHeHne PU3HAKOB JIETMMOCTH, Pa3I0KEeHNE Ha MHOXHUTEIH HATYPaTbHBIX YHCET
1.6 PeasibHbIe 3aBUCIMOCTH, B TOM YHCIIE TIpsiMasi U 00OpaTHas MPONOPIHOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 [TepemeHHbIe, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOH. JlomycTHMble 3HAUYEHUs
' IIEPEMEHHBIX
29 [IpencraBieHrne 3aBUCUMOCTH MEXIy BETMUYMHAMHM B Buie (GopMynbl. Berumcienus mo
' dopmynam
2.3 [TpeobpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PABHBIE BHIPAKEHUS
2.4 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeleM
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25 OpHowieHbl 1 MHorouwieHbl. CreneHp MHOrousnaeHa. CloxeHue, BBIYUTAHUE, YMHOKEHHE
' MHOT'OWIEHOB
26 @opMysbl COKPALIEHHOTO YMHOXEHMS: KBaJpaT CyMMBbl U KBajapar pasHoctu. dopmyiia
' pa3HOCTH KBa/paToB. Pa3nojkeHrne MHOTOUJIEHOB HA MHOXUTENIN
3 YpaBHeHus
31 VYpaBHeHUe, KOPEHb yYpaBHEHUS, MIPpaBUiIa MpeoOpa3oBaHMs ypaBHEHHUsSI, pABHOCHUIBHOCTD
' YpaBHEHUU
3.2 JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEM JIMHEWHOIO YpaBHEHUS,
' peneHue JIMHENHBIX YPaBHEHUI
33 CocraBieHre ypaBHEHUH 110 YCJIOBHIO 3a/a4yd. PenieHue TEKCTOBBIX 3alad C IOMOLIBbIO
' YpaBHEHUH
3.4 JluneliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema ByX JIMHEHHBIX YpaBHEHMM € JByMs I€peMEHHbIMU. PelieHue cucreMm
3.5 ypaBHEHMH CrOCOOOM MOACTAHOBKH. IIpuMmepsl pelieHus TEKCTOBBIX 33Jad C HOMOILBIO
CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHkunn
4.1 Koopaunaara TOYkH Ha IPSIMOMA
4.2 Yucnossle TpOMEKYTKH. PaccTossHME MEXy IByMsI TOUKaMH KOOPAUHATHOW MPSMOMN
43 [TpsamoyronbHas cuctema koopauHaT, ocu Ox m Oy. Abcuucca M OopauMHaTa TOYKHM Ha
' KOOPJAMHATHOM IIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3a1aHHbIX GopMynamu. UTeHHne rpaMKOB peaabHbIX 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'papuk ¢pynxnuun. CroiicTBa pyHKUINN
4.6 Jluneiinas @ynkuus, ee rpaduk. I'padux GyHKmm y = [X|
4.7 ['padmueckoe penieHue JIMHENHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM
[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTenbHON MTPOrpamMMBbI § Kiiacca
Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MpOBEPSIEMOT MPOTrpaMMBbl OCHOBHOT'O 00111eT0 00pa3oBaHus

0 pe3yJipTaTta

1

Yucia U BEIYHCIIEHUS

11

Hcnons30BaTh HayajbHEIE NpeACTAaBJICHUA O MHOXCCTBC JEHCTBUTEIIHHBIX YMCEIT JJIS
CpaBHCHHS, OKPYIJICHUA U BBIHHCHCHHﬁ, I/I306pa)KaTL JEHCTBUTEIIbHBIE 4YHCHA




MYHUIHUIIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHHUE
HNETPO3ABOJCKOI'O 'OPOACKOI'O OKPYT'A « YHUBEPCUTETCKHUI JIAIEM»

(MOY «YHuBepcUTETCKHUH JHLIei»)

TOYKaMU Ha KOOPJAMHATHOM IIPSAMOM

HpI/IMeHHTB IIOHATHUEC apI/I(l)MeTI/I‘l€CKOFO KBaApaTHOI'0 KOPHA, HAXOAWUTHh KBAaAPaTHEBIC

1.2 KOPHH, HUCIONB3YS MPH HEOOXOAUMOCTU KaIbKYISATOP, BBINOIHATH MPEoOpa3oBaHuUs
BBIPAKEHUM, COACPKALUX KBAAPAaTHbIE KOPHHU, UCII0JIb3Ys CBOMCTBA KOPHEMN
13 Hcnonb30Bath 3anucy OOJIBLIIMX M MaJIbIX YHCEN C MOMOLIbIO JECITUYHBIX ApoOel u
' creneHeil uyucina 10
2 Anrebpanyeckue BhIpaXKEHUS
21 [TpyuMeHSTh MOHATUE CTENEHU C LENbIM IOKA3aTeJeM, BBIIOJIHATh IPEeoOpa3oBaHuUs
' BBIPAXECHU, COIEpPIKALIUX CTENEHH C LIEIbIM II0Ka3aTelIeM
29 BbInonHATE TOKAECTBEHHBIE TPE0Opa30BaHus pallMOHAIBHBIX BBIPAKEHUH HA OCHOBE
' NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu IpoosMu
2.3 PackiaapiBaTh KBaIpaTHBIM TPEeXUsIeH HA MHOKUTEIN
24 [TpumeHsTh mpeoOpa3oBaHUs BBIPAKEHUM JUIsl pEIIEHUs pa3JIMYHBIX 33734 U3
' MaTEeMaTHKH, CMEXHBIX MPEMETOB, U3 PeaIbHOM MPAKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate JsMHeiHble, KBaJgpaTHbIE YypaBHEHHUS W  pPALUOHAJbHbIE YpaBHEHUS,
' CBOJIAIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU
IIpoBOANTE TPOCTEHIINE HCCIENOBAHUS YPABHEHUHM M CHUCTEM YpaBHEHUM, B TOM
3.2 quciae ¢ NpPUMEHEHHeM TrpaduyecKux IpeJcTaBleHui (yCTaHaBIMBATh, UMEET JIU
ypaBHEHME WJIM CCTEMa YpaBHEHUI pelleHus, eclii UMEET, TO CKOJIbKO, M ITpoyee)
[TepexonuTh OT cIOBECHOM (OPMYIMPOBKH 3aJlaud K €€ airedpanyeckoil Mojaenu c
3.3 MIOMOUIBIO COCTAaBJIIEHHUs YPAaBHEHUS WJIM CUCTEMbl YPaBHEHMH, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJyYEHHBIN pe3ybTaT
[TpuMeHATH CBOWCTBAa 4YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLIEHKH, pEIaTh
3.4 JMHEWHbIE HEPAaBEHCTBA C OJHON MEPEeMEHHON M MX CHUCTEMBI, JaBaTh rpaduyeckyro
WUTIOCTPAIIMIO MHOXECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIIH
[Tonnmath W HCMONB30BAaTh (YHKIHMOHAIbHBIE TOHATUA U S3BIK  (TEPMHUHBI,
4.1 CUMBOJINYECKHE OOO3HAUEHHUsS), OINpeAessaTh 3HaueHHe (YHKIUU 10 3HAUYEHUIO
apryMeHTa, OIpeeATh CBONCTBA (DYHKIMH 110 ee Tpaduky
y Lk
4.2 Crpouts Tpaduku dIeMEHTApHBIX (QYHKIMHA Buaa: Yy=—, Yy = X7, y = X, y = [X|,
. X

OIMCHIBATh CBOMCTBA YHCIIOBOM (PyHKIIMHU O ee TpaduKy




MYHUIHUIIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHHUE
HNETPO3ABOJCKOI'O 'OPOACKOI'O OKPYT'A « YHUBEPCUTETCKHUI JIAIEM»

(MOY «YHuBepcUTETCKHUH JHLIei»)

[TpoBepsiembie AJIeMEHTHI cojiepkanus (8 Kiacc)

Kon IIpoBepsieMblii 2JIEMEHT COnEpKaHUS
1 Yucna v BBIYUCICHUS
11 KBanmparaeiii koperb u3 4yucia. lloHsarue 00 wuppanuoHanbHOM 4YHcle. JlecaTuuHbIC
npUOIMKEHUS UPPALMOHATIBHBIX YHCE
12 CoiicTBa apnq)MeTHtieCKHx KBaJJPaTHBIX KE)pHeI?I U UX NPUMEHEHHE K MpeoOpa3oBaHUIO
YHCIIOBBIX BBIPAXKEHUM U BbIUMCICHUSIM. JleficTBUTEIbHBIC YK CIIa
1.3 Crenens C 1eNIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3aluCh YKCIia
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBanpaTHblii TpexuiieH, pa3ioskeHue KBaIpaTHOTO TPEXWICHA Ha MHOKHUTEIH
2.2 Anre6panueckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnoxeHune, BBIYMTaHUE, YMHOKEHHE, JICTICHNE alNre0pandeckux Ipooei
2.4 PanroHanpHbIC BRIpaXXEHUS U UX MPE0Opa3oBaHUe
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHel KBajpaTHOro ypaBHeHus. Teopema Bueta
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJIPATHBIM
3.3 [Tpocreiinme 1poOHO-pallMOHANIbHbBIE YPaBHEHUS
['paduueckass WHTEpIIpeTasl YpaBHEHUH C ABYMS TIEPEMEHHBIMHA M CHCTEM JIMHEHHBIX
3.4 YpaBHEHUH C IBYMS NEpEeMEHHBIMU. [IpuMepsl pemenus CucTeM HEIMHEWHBIX YPaBHEHUN
C IByMsl TIE€pEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJHOW MEPEMEHHOMN
3.10 |CucteMbl TMHEHHBIX HEPABEHCTB C OJTHON NMEPEMEHHOMN
4 DyHKIIUN
41 [Tonstue ¢pynkuuu. OONACTh ONMpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH pyHKImH. CriocoOb

3a1aHust PyHKIHHA
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4.2 I'padux Gpynkiuu. YreHne cBOWCTB (YyHKINHU 1O €€ TpaduKy

4.3 [Tpumepsl rpadgukoB GyHKIUH, OTpaKAIOITUX peaTbHbIC MPOIECCHI
44 OYHKIMK, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHATBHBIE 3aBHCHMOCTH, HX
' rpaduku

4.5 ®ynxiun y = X%,y = X°

4.6 Oynxuun Y=~/ , y = X|

4.7 ['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHUI

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBarenbHON MporpamMmsl (9 Kiacc)

Kon
MIPOBEPSIEMOT
0 pe3yJbTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus

1 Hucna v BBIYUCICHUS
11 CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA
12 BemonsaTe apudMeTHuecKkue IeiHCTBUS C pallHOHAILHBIMU YHCIIAMH, COUETasi YCTHBIC
' Y IIMCbMEHHBIE IIPUEMBI, BBITIOJIHATH BBIYUCIIEHUS C UPPALlMOHAIBHBIMU YHCIAMHU
13 HaxonuTte 3HaueHWs cTeneHed C IeNbIMM TOKa3aTeNlsMU M KOpPHEH, BBIUMCIISTH
' 3HAYEHUS YACIIOBBIX BBIPAKEHUN
14 OKpyTrIsTh 1eHCTBUTENbHBIE YNCIA, BHIOIHATh NPUKUAKY PE3yJibTaTa BBIUMCICHUH,
OLICHKY YHMCIIOBBIX BBIpAKEHUM
2 YpaBHEHMS U HEPABEHCTBA
21 Pemate nuHeWHble M KBaJIpaTHbIE ypaBHEHUS, YPaBHEHHUS, CBOJSIIMECS K HUM,
' npocTeime ApoOHO-palOHAIbHbBIE YPaBHEHUS
29 Pemats cuctembl OBYX JMHEHHBIX ypaBHEHUH C JBYMsSI NEPEMEHHBIMH U CHUCTEMBI
' JIBYX YpaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISETCS JIMHEHHBIM
23 Pemate TekcTOBBIE 3ajjauM anreOpandeckMM CIIOCOOOM C IOMOIIBIO COCTABICHMS
' YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IBYMs IepeMEHHBIMU
[TpoBoauTH mpOCTEWIINE HCCIEAOBAHUS YPABHEHMM M CHCTEM YPAaBHEHHMH, B TOM
2.4 yHuclie ¢ MPUMEHEHHEeM TrpaduuecKkux MNpeacTaBlIeHUl (HampuMep, YCTaHaBIIUBATb,
UMEET JIU ypaBHEHHE UM CUCTEMa YPaBHEHUH pELIeHHs], €CIIH UMEET, TO CKOJIBKO)
o5 Pemate sMHeiHbIe HEpaBEHCTBA, KBAJpaTHBIC HEPABEHCTBA, M300pakaTh peIIEeHUE

HCPaBCHCTB Ha JHCI0BOM HpHMOﬁ, 3aIMUCbIBaTh PCIICHUE C TIOMOIIBIO CUMBOJIOB
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Pemars cucTeMbl JHMHEHHBIX HCPAaBCHCTB, CHUCTCMbI HCPABCHCTB, BKJIIOYAIOIIUC

2.6 KBaJpaTHOE HEPaBEHCTBO, N300pakaTh PEIIEHUE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOU
IPSMOM, 3aITUCBIBAaTh PEILIEHHE C TIOMOIIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a4a4
3 DOyHKIHUH
Pacno3naBate  (QyHKIMM  W3yuyeHHBIX  BUAOB. [loKa3piBaTh  CXEMAaTUYECKH
pacIoyio’keHre Ha KOOPIAMHATHOM MIOCKOCTH rpaduMKoB QyHKUMH BHaa: y = kX, y =
3.1 k .
kx + b, y=—,y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAYCHHUI K03 (HUIINEHTOB,
X
OTHCHIBATh CBOMCTBA (DYHKLIUN
32 [Toxa3bIBaTh CXE€MATHUUECKHU PACIIONOKEHHE HAa KOOPJIMHATHOW IUIOCKOCTH I'pa()UKOB
' byHKIM BUaa y = Jx, y = |X| 1 onKCHIBaTH CBOWCTBA (YHKIIUH
33 CrpouTth 1 n300pakaTh CXeMaTUUYECKU I'paMKU KBaJAPaTUYHbIX (DYHKIIMI, ONHUCHIBATH
' CBOMCTBA KBaIpaTUYHbIX (PYHKIMHA 110 UX rpadukam
34 Pacno3naBare kBagpatnyHyro (yHKIU 10 ¢Gopmyie, NPUBOIUTH IPUMEPHI
' KBaJPaTUUHBIX QYHKLUI U3 peaabHOM KU3HU, PU3UKH, TEOMETPUU
4 ApudmeTrnueckast U reOMeTpUYECKasi IPOrpeccuu
41 Pacnio3HaBaTh apuU(PMETHUYECKYI0 M T'€OMETPUUECKYIO IPOrPEeCCHM MpPU Pa3HBIX
' crioco0ax 3a7aHus
49 BbINoMHATH BBIYUCIIEHUS C UCHIOJIB30BaHUEM (POPMYN N-ro wieHa apupMeTu4eckon u
' F€OMETPUYECKON MTPOTrPECCUi, CyMMBI IIEPBBIX N YJIEHOB
4.3 N300paxaTh 4ieHbl MOCIE10BAaTEIbHOCTH TOUKaMH Ha KOOPJAUHATHOM TIOCKOCTH
Pemarp 3agaun, cBA3aHHBIE C YUCIIOBBIMHM IIOCIEAOBATENBHOCTSAMHU, B TOM YHCIE
4.4 3a/la4yl M3 peaJlbHOM JKM3HU (C MHCIONb30BAaHUEM KaJlbKyJsATOpa, LU(POBBIX
TEXHOJIOTHI1)
[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)
Kon [IpoBepsiemMblii 2JIEMEHT COEepKAHUS
1 Yucna v BIYMCIECHUS
11 PanmonaneHble yncia, UppaloHalIbHbIE YHCIA, KOHEYHbIE U OECKOHEUYHbIE NECSTHUHBIE
’ Ipodu
MHOXeCTBO JeMCTBUTENBHBIX 4YHCEN, JACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEUHBIE
1.2 JIecsiTUUHble JpoOu. B3auMMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM

NENCTBUTENbHBIX YHCET U KOOpAUHATHON NpsiMoi. CpaBHEHHE JeMCTBUTEIbHBIX YHCE
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13 Apudmernueckue IeHCTBHS ¢ ACHCTBUTEIBHBIMHI YUCIAMH
W3mepenusi, npuOnmkeHus, OLEHKU. Pa3Mmepbl OOBEKTOB OKPYKAIOLIET0 MHUPA,

14 JUINTENILHOCTh TPOLIECCOB B OKpYyKatomieM Mupe. IIpubnmkeHHoe 3HAaYeHHE BEIMYMHBL,
TOYyHOCTh mpuOmmKeHus. Okxpyrienue uucen. [lpukuaka U OLEHKAa pE3yIbTaTOB
BBIUUCIICHUH

2 VYpaBHEeHMS U HEpaBEHCTBA

2.1 VYpaBHEeHUs ¢ OAHOM ITepEeMEHHON

2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWUHBIM

2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBapaTHbIM

24 EHKBaz[pvarﬁoe ypaBHeHue. [IpuMepsl pelIeHHs YypaBHEHMM TPETbEH W UYETBEPTOU
CTETICHEH Pa3IoKeHNEM Ha MHOXKUTEIN

2.5 Pemenue qpoOHO-paliMoOHaNBHBIX YPABHEHHI

2.6 Cucremsbl ypaBHEHU

2.7 YpaBHEHHE ¢ IBYMS ITIEPEMEHHBIMH U €T0 Tpaduk

2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

29 Pemenne cucteMm AByX ypaBHEHMH, OHO M3 KOTOPBIX JIMHEHHOE, a JApyroe - BTOpPOH
CTETIeHU

2.10 |I'paduyeckas nHTEpHpeTalds CUCTEMB] YpaBHEHUHN C IByMs IEPEMEHHBIMU

2.11 |Pemenue TEKCTOBBIX 3aJ1a4 alreOpandecKuM CriocooomM

2.12  |YucnoBble HEPaBEHCTBA U UX CBOWMCTBA

2.13 |PemeHne TMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM

2.14  |PemieHue cUCTEM JIMHEHHBIX HEPABEHCTB C OHOMN NepeMeHHON

2.15 |KBagpaTHbIe HEpaBEHCTBA

2.16 |I'paduyeckas nHTepHpeTalys HEPABEHCTB U CHCTEM HEPABEHCTB C BYMs IEPEMEHHBIMU

3 OyHKITUN

31 KBagpatnunas ¢ynknus, ee rpadpuk u cBoiictBa. [lapabGoia, KOOpIMHATHI BEPILUHBI
napaboITbl, 0Ch CHMMETPHH 1TapadoIbl

3.2 I'paduku pynkuumit y = kx, y = kx + b u ux cBoiictsa

.ok 3 y
3.3 I'paduku Gynkumii y = b Y = X" 1 UX cBOHcTBa
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3.4 I'paduku GyHkuuii y = Jx, y = || 1 ux cBoiicTBa
4 UYucnoBsle OCIEA0BATENBHOCTH
41 Onpenenenne U  crnocoObl 3afaHMsl YUCIOBBIX  IOCTEIOBaTENbHOCTEH. 3agaHue
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOM (hopMyInioi U popmMyIioii n-To djieHa
47 Apudmernueckass nporpeccus. PopMynbl n-ro uieHa apupMETHUYEeCKOH MMpOrpeccuw,
' CYMMBI [IEPBBIX N YWICHOB
43 I'eomerpuyeckas nporpeccus. PopMysiabl N-ro WIEHa I'€OMETPUYECKOM IPOTrPECCUH,
' CYMMBI [IEPBBIX N YICHOB
4.4 N300pakeHre 4WiICHOB apu(METHUECKOW M TEOMETPUYECKOM MPOrpeccuii TOYKaMu Ha
' KOOPJMHATHOM IJIOCKOCTH. JIMHEHHBIN U SKCIIOHEHITUAIBHBINA POCT
45 CJ105KHbBI€ TPOLEHTHI
IIpoBepsiembie Ha OI'D mo npeamery «Auaredpa» TpeOOBaHUS
K pe3yJibTaTaM 0CBOCHHs OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA
Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS OCHOBHOM

npoBepsieMor |  00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBanusi Ha ocHoBe PI'OC

0 TpeGoBaHUsA

1

YMeHue OnepupoBaTh IOHATUAMH: MHOXECTBO, IIOJAMHOXKECTBO, OIEPALIMM HaL
MHOKECTBaMH; yYMEHHE OINEpUPOBATh MOHITUSIMU: rpad, CBA3HBIA Tpad, IepeBo,
LUKJ, TPUMEHATh MX MpPU PELIEHUH 3aJad; yMEHHE HCIOJIb30BaTh TIpaduyeckoe
MIPEACTABICHUE MHOXECTB JUI1 OIMCAHUS PEAINBHBIX IPOLIECCOB U SBICHUM, IIPH
peLIeHNH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB

YmMmenne OIIEpUPOBATH HOHATUSIMHU: OIIpE/ICIICHHE, aKcuoma, TeopeMa,
JI0KA3aTelIbCTBO; YMEHUE pPaCllO3HaBaTb MWCTUHHBIE U JIOKHBIC BBICKa3bIBaHU,
MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULIAHUS
BBICKa3bIBaHHUU

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YUCIIO, IIPOCTOE U COCTABHOE YUCIIO,
JIEITMMOCTh HATYPAJIBHBIX YUCEN, IPU3HAKU JEIMMOCTH, LEI0€ YUCI0, MOAYJb YNCIIA,
OOBIKHOBEHHast ApoOb U JeCATUYHAS poOb, CTAHAAPTHBIN BUJ] YKCIIa, PAllMOHAIBHOE
YHCII0, MPPALMOHATIBHOE YHCIO, apU(pMETUYECKH KBaJpaTHBIM KOpEHb; yMEHHeE
BBIIIOJIHATH JICVCTBUS C YUCIAMH, CPABHUBATh U YIIOPSIOYUBATh YUCIA, IPEICTABIATh
yuciaa Ha KOOPAWHATHOM NPSIMOM, OKPYIVISATh YHCIIA; YMEHHWE JeJaTh NPUKHIKY M
OLICHKY pe3yJIbTaTa BBIYUCICHUI

VYmMmenune ONCpHUpPOBATH MOHATUAMU: CTCIICHL C LCJIBIM I1OKa3aTCJICM, apI/I(i)MeTI/I‘-IeCKI/Iﬁ
KBaJIpPAaTHBIN KOPEHb, MHOTOUJICH, anredpandeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HATypalbHOW CTENEeHH OOJbIle €IMHUIIBI, YMEHHUE BBHIMOIHITH PACUYETHI IO
dbopmynaMm, mpeoOpa3oBaHUs IENBIX, JIPOOHO-PAIIMOHAIBHBIX  BBIPAKEHUN U




MYHUIHUIIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHHUE
HNETPO3ABOJCKOI'O 'OPOACKOI'O OKPYT'A « YHUBEPCUTETCKHUI JIAIEM»

(MOY «YHuBepcUTETCKHUH JHLIei»)

BLIpa)KeHI/Iﬁ C KOpHAMH, PaA3JI0KCHUC MHOI'OYJICHA HAa MHOXHWUTCIUM, B TOM YHCJIIC C
HCIIOJIB30BaHHUEM (bOpMYJ'I Pa3HOCTH KBAaAPATOB U KBaJ[paTa CyMMbI H PAa3HOCTH

YMeHue onepupoBarh IOHATHUAMM: YHMCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOMU
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHE PEIlaTh
JVHEWHbIE U KBaJpaTHbIE YpaBHEHHUs, IPOOHO-pallMOHAJIbHbIE YPaBHEHHs C OJHOM
IIEPEMEHHOM, CUCTEMBI [BYX JINHEHHBIX YPAaBHEHMM, JIMHEHHBIC HEPABEHCTBA U MX
CUCTEMBI, KBaJJpaTHbIE U APOOHO-paLlMOHAJIEHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
B TOM YHWCJIE IIPH PELICHUM 3aJa4 U3 APYrUX IPEIMETOB U INPAKTUYECKUX 3a1ady;
YMEHHME HCIIONIb30BaTh KOOPAMHATHYIO IPSIMYIO M KOOPAMHATHYIO IIOCKOCTB IUIS
M300paXeHUsl pelIeHU ypaBHEHUMN, HEPABEHCTB U CUCTEM

YMmeHue omnepupoBaTth NOHATUAMU: (YHKIUS, rpaduk QyHKIMH, HYIH (QYyHKUIHH,
NPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3paCTaHUsl, yObIBaHUS, HAHOOJIbIIICE
W HAaWMCHBIEE 3HAYCHUS (PYHKIMH, yYMCHHE OICPUPOBATH IMOHATHSAMU: IpsMast
NPOTNOPIMOHATIBHOCTh, JIMHEWHAs (QYHKIHMSA, KBajpaTHuHas (QYHKIUs, OOpaTHas
IPOTIOPIIMOHATILHOCTD, Mapadoia, rUnepoosia; yMeHUe CTPOUTh rpadukd (QYyHKIIHM,
UCIIOJIb30BaTh TpadUKK NI OMPECIICHUsI CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, s
pelIeHus 3amad W3 JIPYTHX Yy4eOHBIX MPEJAMETOB M PEATbHON JKW3HH, YMCHHE
BhIpaXaTh POPMYJIAMHU 3aBUCHMOCTH MEX/y BETUYMHAMU

YMeHue omnepupoBaTh MNOHSTHUSIMM: IIOCIEIOBATENBbHOCTb, apU(pMEeTHUECKas W
reoMeTpHUYeCcKast IIPOTPECCUU; YMCHHE HCII0JIb30BATh CBOMCTBa
H0CJIe10BaTeNbHOCTEN, POPMYJIBI CyMMBI M OOLIET0 WieHa MPH pelIeHu! 3a/1a4, B TOM
YHClIe 33Ja4 U3 IPYTUX y4eOHbIX PEAMETOB U pealbHON KU3HU

YMeHue pemaTh 3a7audl pa3HbIX TUIOB (B TOM 4YHCJE Ha MPOLEHTHI, JOIU M YacTH,
JBIDKEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTH MOKYIIOK U YCIIyT, HAJIOTH, 3a7auil U3
o0nacTu ympaBji€HMs] JUYHBIMH U CEMEWHBIMH (PMHAHCAMHU); YMEHHE COCTaBIISThH
BBIPAKECHUSI, YPABHEHHUsI, HEPABEHCTBA M CUCTEMBI 10 YCJIOBHIO 33J1a4H, UCCIIEI0BATh
MOJY4EHHOE pPelIeHNEe U OLIEHUBATh MPaBAONOJOOHOCTh MOJyYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBarh NOHATHAMU: (UTypa, TOUKA, OTPE30K, MpsimMasi, JIyd, JJOMaHas,
yroj, MHOTOYTOJBHHUK, TpPEYroJbHUK, pPABHOOEAPEHHBIH U  PaBHOCTOPOHHUIA
TPEYroJbHUKH, NPSMOYTOJbHBIH TpPEYrojJbHUK, MeIuaHa, OMCCEeKTpUca U BBHICOTA
TPEYroJbHUKA, YEThIPEXYrOJbHUK, MapajuleorpaMM, poMO, NPSIMOYTOJIbHUK,
KBajapar, Tpameuus; OKpPY)KHOCTb, Kpyr, KacaTeiabHas;  3HAKOMCTBO  C
IPOCTPAaHCTBEHHBIMU (UIypaMu; yMEHHE pelarbh 3ajJauyd, B TOM YHCIE U3
MOBCE/IHEBHOM KU3HU, HAa HAXOXKJIEHUE T'€OMETPUUYECKUX BEJIMYUH C IMPUMEHEHHEM
M3YYEHHBIX CBOMCTB UIyp U (aKkToB

10

YMeHue omepupoBaTh MOHATHUSMHU: PABEHCTBO (PUTYp, PaBEHCTBO TPEYrOJIbHHUKOB;
NapaJUIEIbHOCTh W NEPIEHAUKYISIPHOCTh MPSAMBIX, YIOJd MEXIYy HPSIMbIMH,
NEePIEeHIUKYIISAP, HAKIIOHHASI, IPOEKLHs, nogooue (uryp, mogaodHble TPEYroJbHUKH,
CUMMETpHUsl OTHOCHUTEIBHO TOYKH MU IPSAMOW; yYMEHHE paclO3HAaBaTb PAaBEHCTBO,
CUMMETPHIO U Moj1001ue QUryp, napajjieIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSIMBIX B
OKPY’KaroIlleM MHUpE

11

YMeHue onepupoBaTh NOHATUSMU: JJIMHA, PACCTOSIHUE, YTOJ (BEJIMYMHA YTila, CUHYC
¥ KOCHHYC YTJIa TPEYTOJIbHUKA), TUIOMIA/Ih; YMEHUE OIEHUBATH Pa3Mephl MPEIMETOB U
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O00BEKTOB B OKpYXKAIOIIEM MHpE; yMEHHE MPHUMEHATh (OPMYNbI IMEepUMETpa |
IUIOINAAM MHOTOYTOJbHHUKOB, JUIMHBI OKPY)KHOCTM M IUIOLIaaM Kpyra, oObema
IPSIMOYTOJIBHOTO IAapaJUICNICNUIEa; YMEHHE IPUMEHATh IPU3HAKH PAaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TpeyroibHuKa, Teopemy Ilucdaropa,
TPUTOHOMETPUUECKUE COOTHOLLIEHUS JJIs1 BBIUMCIICHUS JUIMH, PACCTOSIHUM, IIJI01aAeH

12

Ymenune wuzo0OpakaTh IUIOCKME GUTYpbl M HMX KOMOMHALIMU, MPOCTPAHCTBEHHBIC
(GUrypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB 110
TEKCTOBOMY WJI CHMBOJIBHOMY OIMCAHUIO

13

YMeHue onepupoBaTh NOHATUAMU: NIPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT; KOOPJAUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPAa HAa YMCIIO, CKAIAPHOE
IIPOM3BENICHUE BEKTOPOB; YMEHHE MHCIIOIb30BaThb BEKTOPbl M KOOPAMHATHl IS
OpPEJCTaBICHNUs JaHHBIX M pELIeHHs 3aJad, B TOM 4YHUCIE M3 JAPYrHMX Y4eOHBIX
IIPEAMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSMU: CTOJIOUKOBBIE U KPYrOBBIE IHAarpaMMbl, TaOJUIIbI,
cpeanee apudMeTHUECKOe, MeIMaHa, Haubobliee 1 HauMEHbIIIee 3HAYEeHUs, pa3Max
YHCIIOBOTO HAbOpa; yMEHWE W3BIIEKaTh, WHTEPIPETHPOBATH M MPEoOpPa3OBHIBATH
uH(pOpMaIlMIOo, TPEJICTAaBICHHYI0 B TaOmuIax W Ha JHarpaMMax, OTpPa)Karollyro
CBOICTBA M XapaKTEPUCTUKHU PEaNbHBIX MPOLIECCOB U SBICHUN; YMEHHE Paclio3HaBaTh
M3MEHYUBBIE BETMUYUHBI B OKPY’KAIOLLEM MUPE

15

YMeHue omnepupoBaTh MOHATUSMU: CIyYaWHBIA OMNBIT (CIy4alHBIM SKCIEPUMEHT),
JJIEeMEHTapHOe COOBITHE (RJIIEMEHTApHBII HCXOJ) CIY4YallHOTO OIbITa, CIy4yaiHOoe
coOBbITHE, BEpPOSITHOCTh COOBITHS; YMEHHE HaXOAUTh BEPOATHOCTH CIy4alHBIX
COOBITHII B OMBITAX C PABHOBO3MOXKHBIMH JIIEMEHTAPHBIMH COOBITUSIMHU; yMEHHE
pelarh 3aJa4d METOI0M OPraHM30BAHHOTrO Mepedopa U C UCMOIb30BaHUEM IpaBUIIA
YMHOXEHHS; YMEHHUE OIICHHBATh BEPOSTHOCTU pPEATbHBIX COOBITMH U SBJICHUH,
NOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSITHBIX COOBITHMH B
OKpYXKaroIlleM MHUpE U B YKU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHUMBIX COOBITHN;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BhIOUpaTh MOIXOASIINN U3yYeHHBIH METO/] AJIS PELIeHUs 3a]Jauu, IPUBOIUTD
IPUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJE M JKU3HM, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB MAaTeMaTHKU B UCKYCCTBE, OIMCHIBATh OTJIEIbHbBIE BBAAIOIINECS
pe3ynbTaThl, MOJyYEHHBbIE B XOJ€ Pa3BUTHS MaTeMaTHKU KakK HayKH, HNPUBOJIUTH
IPUMEPBl MATEMaTUYECKUX OTKPBITUM M MX aBTOPOB B OTEUECTBEHHOW M BCEMUPHOMU
UCTOPUU
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IlepeyeHb 3J1eMEHTOB coJlepPKaHus1, IpoBepsieMbiX Ha OI'D
1o npeaMery «AJjaredpa»

Kon [IpoBepsiemMblil 3J1IeMEHT coAep KaHUs
1 Yucna v BIYKCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHTHI, OECKOHEUHbIE IEPUOAUYECKUE 1pOOU
1.3 Panmonaneueie yncna. ApudmMeTndeckue onepamnuu ¢ paluoHaIbHBIMHA YUCIIaAMU
14 JeiictBurenpHbie yncia. ApudmMernyeckue onepamnuu ¢ JeCTBUTEIbHBIMU YU CIaMU
1.5 [TpuOnKkeHHbIE BBIUMCIICHUS, MpaBUIa OKPYIJICHHS, NMPUKHIKA M OILIEHKa pe3yibTara
BBIUMCIICHUM
2 AnredpanuecKue BEIPAKCHHS
2.1 bykBeHHBIE BhIpaKeHUs (BBIPAKECHHS C IIEPEMECHHBIMU )
2.2 Crenenb ¢ 1menbiM mnokazareiemM. CTeneHb ¢ palMoOHAIbHBIM TMokasareneM. CBOMCTBa
CTETEeHH
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poob
2.5 Apudmerndeckuii KopeHb HaTypaidbHOW creneHu. J[lefictBus ¢ apudmeTndeckumu
KOPHSIMU HaTypaJIbHOW CTETIeHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenbie u 1poOHO-palOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHH
3.2 [enbie u 1poOHO-palMOHaANIbHbIE HEpaBEHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TeKCTOBBIX 3aa4
4 YucnoBble OCIE10BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATEILHOCTEH
4.2 Apudmerndeckas 1 reomerpuyeckas nporpeccuu. opmyia cia0XKHbIX TPOIEHTOB
5 OyHKIIH
5.1. OyHkMs, cnocobbl 3amanus (GyHkuuu. 'papux ¢yHkmuu. OO6nacTe onpeneiaeHus u

MHOKeCTBO 3HaueHu QyHkuuu. Hymu ¢ynkuun. IlpoMexyTku 3HaAKOMOCTOSIHCTBA.
[TpoMexyTKM MOHOTOHHOCTH ~ (QyHKIMH. MakCUMyMbl M MHUHUMYMBI  (DYHKIIHH.
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Haubosnbiee u HanMeHbliee 3HaYeHUE (PYHKIIMU Ha TPOMEKYTKE

6 Koopaunats! Ha NpsMOiA U TNIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TIOCKOCTH




MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
No /it HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpakTiseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
1 UNCJIA U BBIYUCJIEHMA. 14 1 bubmuorexa [JOK
PanmonansHbIe yncia (IOBTOPEHUE) https://m.edsoo.ru/77e09b13
5 OVYHKINWN. KoopauHatel u 12 1 bu6mmorexa [IOK
rpaduku. OyHKIIUU https://m.edso0o.ru/77e09b13
3 AJITEBPAMYECKUE BBIPAXXEHU . 4 bubnmnorexa [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edso00.ru/77e09b13
4 YPABHEHI/I}E 1 CUCTEMBI 26 2 bu6mmoreka [JOK
YPABHEHMWMU. JIunelinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UNCJIA U BBIUNCJIEHUS. Crenens ¢ 17 1 bubnnoreka [JOK
HaTypaJIbHBIM IIOKa3aTelleM https://m.edso00.ru/77e09b13
6 AJITEBPAMYECKUE BBIPAXXEHU . 26 1 bubnmoreka [JOK
MHorouneHsl https://m.edso00.ru/77e09b13
7 AJITEBPAMYECKHWE BBIPAXXEHWM L. 31 9 bubmuorexa [JOK
DopMyJIbl COKPAILEHHOTO YMHOXKEHUS https://m.edso0.ru/77e09b13
bubnnorexa [JOK
8 UNCJIA U BBIUMCJIEHUS. JlenumocTh 5} https://m.e dsogru 177609b13
9 OVYHKIWUN. Jluneiinas GyHKIIS 7 bubnmoreka [JOK



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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MYHUIHUIIAJIBHOE BIOJ’KETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXIEHUE IIETPO3ABOJACKOI'O I'OPOJICKOI'O OKPYT'A

«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)

https://m.edso0.ru/77e09b13

YPABHEHUS 1 CUCTEMBI B 1IOK
o . HOINOTEKA
10 YPABHEI}HH. CucreMsl JIMHEHHBIX 22 2 https://m.edsoo.ru/77e09b13
ypaBHEHUH
11 [ToBTOpeHue, 06001IeHNE, 6 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/77e09b13
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 11



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No /it HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  TIpaktiseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypes!
1 YPABHEHUSA 1 HEPABEHCTBA. 21 1 bubnuorexa [JOK
Hepapencrtpa https://m.edso00.ru/6d40b704
5 UNCJIA U BIUNCJIEHU . KBaapatHbrit 30 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHHWA 1 HEPABEHCTBA. 19 bubmuorexa [JOK
KBagparusle ypaBHeHUS https://m.eds00.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAKEHU . 26 1 bubnuotexa [JOK
JIpoOHO-palinoHalbHbIe BEIPAKEHUS https://m.edso00.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 11 1 bubnuoteka [JOK
JpoGHO-palmoHanbHbIe YpaBHEHUS https://m.eds00.ru/6d40b704
bubnmoreka [JOK
6 OYHKIN 16 1 https://m.edsogru/6d40b704
7 AJITEBPAMYECKUWE BBIPAYKEHU . 12 1 bubnmnoreka [JOK
Crenenun https://m.eds00.ru/6d40b704
bubnmnoreka [JOK
8 UNCJIA U BBIUNCJIEHUS. IenumocTs 19 1 https://m.e dsogru 16d40b704
9 [ToBTOpeHue, 060061IeHNE, 16 5 bubmuoreka [JOK

cucTeMaTu3alus 3HaHu|

https://m.edso0.ru/6d40b704



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
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https://m.edsoo.ru/6d40b704
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MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 0




MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)

9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 OYHKIIN 22 1 https://m.edsoo.ru/133deaba
5 YPABHEHNA U HEPABEHCTBA. 31 1 bubmuoreka [{OK
KBanpaTHble HEpaBEHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. 36 1 bubmuorexa [IOK
YpaBHeHHUs, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU 30 1 bubnmnorexa [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKHWE BbIPAXXEHU . 19 1 bubnuoreka [{OK
Crenenb ¢ pallMOHATBHBIM MTOKa3aTEIEM https://m.edsoo.ru/133deaba
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT but6mmoreka [IOK
6 - 32 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
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MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)



MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)



MYHULHMITAJIBHOE BIOP)KETHOE OBIEOBPA3OBATEJIBHOE YUPEK/JAEHUE IIETPO3ABOJICKOI'O TOPOJCKOI'O OKPYTA
«YHUBEPCUTETCKHWM JIULIE»

(MOY «YHuBepCcUTETCKUH JHLIei»)



MYHUIHUIIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHHUE
HNETPO3ABOJCKOI'O 'OPOACKOI'O OKPYT'A « YHUBEPCUTETCKHUI JIAIEM»

(MOY «YHuBepcUTETCKHUH JHLIei»)



MYHUIHUIIAJIBHOE BIOJKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXXIEHHUE
HNETPO3ABOJCKOI'O 'OPOACKOI'O OKPYT'A « YHUBEPCUTETCKHUI JIAIEM»

(MOY «YHuBepcUTETCKHUH JHLIei»)



