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MOSACHUTEJIBHASA 3AITACKA

Anrebpa sBiserca ogHMM u3 OIOPHBIX KYPCOB OCHOBHOIO 00mEro obpajoBaHms OHA oGCCeunBaCT
WIYHCHHC NpYTHX OWCIUMILIHH KAK ECTECTBCHHO-HAVMHOLO, TAK H TYMAHHTADHOTO LMKIOB, ©f OCBOCHMC
HCOOXOMINMO 18 MPOAO/DKEHHA 00PA30BAHMS H T MOBCEIHCBHON SKH3HE. PainHTHE Y OOYYQIOMUXCA HAYUHbIX
NPEACTABICHUH O TPOHCXOMICHHH W CYUIHOCTH anaredpamyecknx  abcTpakumi, cnocode OTPAIKCHH
MATEMATHYCCKO# HAYKOI ABACHITIT U MPOLECCOB B MPHPOIE H 0GIICCTBE, POAH MATCMATHYECKOTO MOACTHPOBAHUS B
HAYHHOM NO3HAHIH H B MPAKTHKE CHIOCOOCTBYET (DOPMHPOBAHMIO HAVHHOrO MHPOBO33PEHHA H KAMCCTB MbILIICHILL,
HCOONOIMMBIX JT# AJaNTALKY B COBPSMEHHOM IH(POBOM 0BIIECTRE. W3yuenne anreGpsr obecneunsaer passurne
VMeHIs HaOJFOJaTh, CPABHMBATL, HANOAMTDH JAROHOMCPHOCTH. TPEOYET KPUTUMHOCTH MBINUICHUA, CHOCOBHOCTH
APrYMEHTHPOBAHHO O0OCHOBBIBATE CBOM ACHCTBHA. BBIBOBL (hopmyanposats vrBepkaeHns. Ocsocuuc KVpca
anrcOpei 00CCMIEUHBAET PAIBHTUC JOTHYECKOTO MBIIICHHSA ODYYAFOLHXCA. OHH HCIOb3YEOT ACIYKTUBHBIC M
HHIAYKTHBHBIC PACCYKICHHA, 0000IICHHE H KOHKPETH3AUMIO, A0CTPATHPOBAHHE M AHAIOIHIO. Obyuenne aredpe
NMPCANOAATacT SHATHTEIbHBIN 00BEM CAMOCTOATETBHON ACATEIBHOCTH OBYHAIOIIHXCA. HO3TOMY CAMOCTOATETLHOC,
PELICHHE 3273 00YHAIOMMMHCA SBISETCH peaan3aluueii IesITe TbHOCTHOTO OPHHLHITA 00YHCHHS, '

B ctpykrype nporpamyer yueGroro Kypca «Asxredpar» YrayOI8HHOTO W3YUCHHS OCHOBHOE MCCTO 3dHIMAT
COACPHATCIbHO-METOAHUECKUE THHHH: «HHCIa ¥ BBIMHCICHND, «AXreOpamyeckue BBIDAKEHIWSD), « VPABHCHIA 1
HepaBeHCTBa». «DyHkuum». Kakias w3 3THX COAEPKATEIBHO-METOIMUECKIX JITHHIIL PA3BHBACTCA HA MPOTHKCHIH
TPEX JICT H3YNMEHHS Kypca. B3aHMOACHCTBYA C APYIHMH €ro auHusMu, B xoze HIVYEHHA KYPCA OOYHAKIIIMCH
TMPUXOIUTCS  JOTMMECKH PACCYHKAATh. HCMOTL3OBATH TCOPCTHKO-MHOKECTRCHHBI A3BIK. B CBAM C THM B
MPOrpaMMy v4eGHOro Kypca «Amaredpas BRIFOUCHBI HEKOTOPhIC OCHOBLI JIOTHKHM, NMPEACTABIEHHBIC BO BCEX
OCHOBHBIX Da3ACIAX MATEMATHYCCKOrO 00pa30BAHHA M CNOCOOCTBYIOLIHE OBIANCHIEO OOVHAIOIIHMHCSH OCHOB
YHHBCPCA.TLHOTO MaTeMaTH4YCCKOrO A3bika. COACPIKATEIBHON M CIPYKTYPHON OCOGCHHOCTBIO yvueGHOrO Kypca
«ATeBpa» SBIIETCA ero HHTCTPHPOBAHHBII Xapakrep.

COHGIDKI}HHC JmHAM «Yucma u BBEIMHC ICHH A CIVIKHT OCHOEBOI A8 JAIBHCHIIEr 0 WIVMCHHA MATEMATHEIL
CIOCOOCTBYCT DA3BHTHIO V OOYUYAFOIIMNCH TOTHYCCKOTO  MBIILTCHIS (hOPMHPOBAHMIO YMCHHA mNOIB30BATLCA
4/ITOPHTMAMH. @ TAIOKC NPHOOPETCHHIO MNPAKTHYECKHX HABBIKOB, HEOOXOMMMBIX 118 NOBCEIHEBHON SKHIHM.
PasBHTHE nNOMATHA O YWCAE HA YPOBHE OCHOBHOMO OGLICTO 00pa’oBaHms CBA3AHO C PAIMOHAIBHBIMH W
HPPAIHOHATLHBIMH HHCIAMH, (POPMUPOBAHHEM NPECACTABIACHUI O ACHCTBHTEILHOM MHCIE. 3aBCpILICHUE OCBOCHHS
YHCIOBOI JIMHUH OTHECEHO K CPETHEMY 00MEeMy 00pa30BAHMIO.

ComepixaHne IBYX aareOPamvuccKmx IMHHH - «AreOpamieckue BHIPAKCHHA» M «YpPaBHEHMs i
HCPABCHCTBAY CIOCOOCTBYET (DOPMHPOBAHMIO ¥ OOYHAOLUMXCH MATEMATHYECKOIO AMMAPATA, HEOOXOAMMOrO 111
PCLICHHA 32124 MATCMATHKH. CMEHbBIX MPEAMCTOB H OKPYJKaromei peaibocTH, Ha VPOBHE OCHOBHOro 001micro
00pa3oBanHs YUCOHBI MATCPHAT TPYNIHPYeTCH BOKPYT PAIHOHATBHBIN BbIpAxXCHHN. Adrebpa aeMoHCTpupyer
SHAYCHHC MATEMATHKH KaK A3BIKA 1715 MOCTPOCHHA MATEMATHYCCKUX MOACICH. OMHCAHESA MPOLECCOB H ABICHMIL
pearpHOro mupa. B samaum oOyuenus airedbpe BXOIAT TAKKC JATbHCHIES PA3BHTHE AATOPUTMHYECKOrO
MBILUTICHIA, HCOOXOAMMOIO. B YACTHOCTH. LIS OCBOCHHS Kypca HH(OPMATHKH, H OBNAACHME HABBIKAMM
ACAYKTHBHBIX pacCyxacHuil. [TpecoGpaioBanme CHMBOIBHBIN (hOPM CIIOCOBCTBYET PA3BHTIIO BOOOPAKCHIA.
CMOCOOHOCTEH K MATEMATHYECKOMY TBOPHUECTBY.

Coneprxanne (hyHKUMOHATHHO-TPADHUECKON THHUH HANEICHO Ha MOTYMEHHE OOYHAROMINMHCA 3HAHMIT O
(YHKIMAX KaK BaKHEHIICH MATEMATHYECKOMH MOACIH 118 OMHCAHIS 1 HCCTENOBAHUSA PATHOODOPA3HBIX TIPOLICCCOB 1t
ABICHWI B OpHpoae m obmecrse. M3yucwue MATCPHATA CNOCOOCTBYET DPAIBMTHIO YV OOVYAIOUTHNCH VYMCHHS

HCNOAB30BATh  PA3IMYHBIC BBIPASHTCIbHBIC CPCICTBA A3BIKA MATCMATHKH — CIOBECHOr0, CHMBOIHYSCKOLO.
PA(HHICCKOr0. BHOCHT BKJIAT B (JOPMHEPOBAHHE MPEICTABICHHI O POIH MATCMATHKH B Pa3BHTHH UHBHIH3AIMH H
KYJILTVPBL

YrayOnéunsiii kypc anreGpbl XapakTepHIYeTCs H3YUYCHHEM JOMOTHHTCILHOIO TEOPETHYECKOIO ANIapaTa u
CBAJAHHBIX C HHM METOZOB pCICHMS 3a7au. AareOpa sBAseTCA S3BIKOM 4 ONHCAHMS OOLCKTOB 1
3AKOHOMEPHOCTEH.  CIYKHT ~OCHOBOH — MATCMATHUECKOrO —MOJCTHPOBAHMA. Ilpu  3TOM camm  OGBEKTEL
MATCMATHMCCKEX  YMOSAKTIOMCHMH W NPHHATHIC B AIredpe NpPaBHIA HX KOHCTPYHPOBAHHS CNOCODCTBYHOT
(hopmupoBarIio yMeHHIT 0GOCHOBBIBATE H A0KA3BIBATH CYIKACHHA. Pa3BHBAIOT MATEMATHYECKYH) HHTYHIIHIO, KPATKO
H HALVLIHO PACKPBIBAKOT MCNAHH3M JOTHYCCKHN MOCTPOCHHH M Y4aT HX NPHMEHEHHIO, TeM caMbiM azredpa
BSAHHMACT OZHO 3 BEAYIIHNX MCCT B (POPMUPOBAHIH HAYYHO-TCOPETHHECKOTO MBIILICHHS 00YYAOLIINC, \

Coraacuo _wcﬁnomyﬂ MIaHy B 7-9 K1accaX M3yuaeTcs yueOHsi KYpC «AareOpar». KOTOPHIl BKIIOHAET
CACIYIOUHC OCHOBHBIC DPasieibl COACPHAHML «UHCTa M BBIMHCACHWM». «ATreSpaHuCCKie BLIDAJKCHHSY.
«YDPABHEHHS U HEPABEHCTBA», «DYHKLHMY.

l}l

N IIEKTPOHHbIA
=. ¥ TATAPCTAH :

[okymeHT co3aaH B anekTpoHHon chopme. Ne 42 ot 29.08.2023. NcnonHutens: 3akmesa W.I.

Crpannia 2 3 17. CTpanuLa cosfana; 11.03.2024 1345




Ha msyuenne yuebnoro kypca «Axaredpa» orsoanTcs 408 4acos: B 7 kaacce — 136 4acos (4 uaca B Heaemo)
B 8 xaacce —~ 136 4acos (4 yaca B Hezemo). B 9 k1acce — 136 wacos (4 yaca B HeIETIO)
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COAEPKAHUE OGVUEHHA
7 KJACC

Uncaa v BeI4HCIEHNA

Paunonaterele uncna, CpaBHCHHE. YNOPSIOYHBAHUC M APHOMETHHYCCKHC ACHCTBHS C PALHOHATEHBIMH
HHCTAMH. YHCI0Bas mpaMas. MOIV/Ib YHCIIA.

CTenews ¢ HATYPAILHBIM NMOKA3ATETIEM W €€ CBOICTBA. 3AIHCH UHCIA B ASCATHUHOIN TO3HLMOHHOM CHCTEME
CYHCIICHHA,

Pemenue TekcToBBIX 3a1a4 apu(MeTHIECKHM crioco0oM. PemcHHe samay 13 PEATBHOIT NPAKTHKH HA YACTH,
Hi IPOOH. HA TIPOUCHTBL TPHMCHCHHC OTHOLICHHA W MPOTOpLIHMiA OPH PCLICHHH 73a0a4, PEIUeHHME 3a7a4 Ha
JIBHKCHHE. padOTY. NMOKYIKH, HAJOTH,

Je1uMocTs Henslx uncen. CBoicTBA JeIHMOCTH,

[Ipoctbie 1 cocTaBupie uncIa. YETHBIC M HeuETHBIC uncta. TIpn3HakH JeumocTH Ha 2. 4. 8. 5. 3. 6. 9. 10,
11 TIpHIHAKH JETMMOCTH CYMMBI M NPOMIBEICHHA LCIBIN YHCCT MPpH PEIICHHH 330349 € MNPAKTHYCCKHM
COZCPKAHHEM.

HanOoapmumi obumii ge1uTens M HaHMEHBIICE OOMICE KpaTHOE IBYX w4icel. BlamMuo MPOCTHIC YHCTA.
Aaroputv EBkiiaa,

Heaenue ¢ octaTiom. ApudMeTHYCCKHE ONEPALHH HAT 0CTATRAMIL

Alrelipanyeckue BLIpaKCHNsE

BeIpaKeHHE C TIEPEMEHHBIMH, SHAUCHIE BRIPAKEHIA ¢ Tiepemenubivit, [TPeACTABICHNE 3aBHCHMOCTH MEKTY
BEIHYHHAMH B BHIC (DOPMY.IbL. :

TosxaecTeo. ToxIAECTBEHHBIC MPEOOPA3OBAHMS ATreOPANMECKIN BHIPAKCHHI. JJ0KA3ATE THCTBO TOXKIECTB,

Ozmouaensr. OTHOWICH CTAHIAPTHOTO BHAA. CTENCHbL OIHOMICHA. ;

MHorowieHsr. MHOrow1eH CTaHAapTHOro Buaa. CTeneHh MHOrowickHa. CI0/eHH e, BEMUTAHNC. VMHOKCHHC
H JCICHAE MHOrOYICHOB. [1peoOpasoBanie eT0ro BLIPAKEHHS B MHOrOWICH. KOpHH MHOrOWICHA.

DopMy L COKPAMIEHHOrD YMHOKCHHS, KBAIPAT CYMMBI X KBAAPAT PASHOCTH JABYN BBIDKCHMIL KVO CyMMBI
H KYO PAIHOCTH ABYX BBIDAKCHHIL, PASHOCT KBAIPATOB ABYX BBIDIKCHUI, MPOHIBCICHHE PAIHOCTH H CYMMB! IBVN
BRIPA/KCHHIT. CYMMA M PA3HOCTh KYDOB JBYX BBIPAKCHHIL

Pa310/KCHHE MHOrOYICHA HA MHOKHTEIH, Brinecenne obmero MHOKUTET 32 CKODKH. MeToa IPYIIMHPOBKH

YpapHenus u HepasescTrA

Ypasucrme ¢ oamol mepemennoi. Kopews ypasmcHms. CpoficTBa vpaBHSHuit ¢ oxHOl NEPEMEHHOI.
PaBHOCHILHOCTE YpaBHEHHH. YPABHCHHE KAK MATEMATHYECKAS MOIETh PeaTbHOI CHTYALHH.

/TunciiHOe ypaBHEHME C OAHON mepemeryoil. Uncio kopHel THHeHHOTO VpaBHCHMS. PEIICHHE TCKCTOBBIX
K13 C IOMOIIBIO THHCHHBIX YPABHCHHI. JIMHCHHOE YPABHCHHE, COACPIKALICE 3HAK MOIYIS,

YpasHeHue ¢ ABYM MCPEMEHHBIMH. ['padmk IMHCHHOrO YpaBHEHHS ¢ ABYMA MepeMEHHbIMH, CHCTEMbI
THHCHHBIX VPABHEHHH C IBYMS NEPEMECHHBIMH, I Da)iecKHil METO PEHICHMs CHCTCMbI THHENHBIX VPABHEHHIT C
ABYMA NCPEMEHHBIMH. PCIICHHE CHCTEM THHEIHBIN YPABHEHMIl ¢ ABYMS NCPEMEHHBIMH MCTOIOM MOJCTAHOBKH H
METOa0M CToKeHHS. CHCTeMa IBYN THHCHHBIX VPABHEHHH C JBYMA TNEPEMEHHBIMH KK MOICTH peaibHOl
CHTYaLHH.

DvHKINA y

Koopiunata ToukH Ha mpsMOil.  UHCIOBBIE MPOMEKYTKH. PaccTosmue MEKTY  ABYMA  TOUKAMU
KOOPIHHATHOM OPAMOIL.

[IpavoyroapHas cHcTeMa KOOPIMHAT, AGCUMCCA M OpAMHATA TOMKH HA KOOPIMHATHOH MIOCKOCTH
Tpuvepst rpadukos. 3azanHers Gopmyaavu. Utenne rpadikoB peaTbHBIX 3ABHCHMOCTEI, ;

DYHKUHOHATEHBIC 3aBHCHMOCTH MEKIy BeandmHAMu. [loHatne (yukimn, OYHKUHA KAK MATEMATHYECKAS
MOTETh PEIbHOrO mpouecca. O61acTh onpesencHs o 00.14CTs sHaueHnH (ynxmm. Crocobs 3aaamus (hyHKIIH
Ipadux Qynxunn. [ToHATHS MAKCHMYMA M MHHHMYMA, BOIPACTAHMH M YOBIBAHMS HA OpHUMEPax PeaibHbIN
IABHCHMOCTEIH.

Jlnneitnan gynkuna, eg cpoiictsa. Ipaduk aumeiinoit dysxmm. Tpadux ¢yHkumn v = lx|. Kycouno-
3 IAHHBIC (DYHKLMH,

8 KJIACC

Yuc1a ¥ BLIMACICHHSA
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Ksagpatabie KopHH. ApH(METHUCCKHIT KBATPATHBII KOPEHb M ¢ro CBOICTBA. [TOHATHE MPPALHOHATLHOTO
uicaa. JleHcTBHA ¢ HppauMOHaTbHbIMH uncIaMy. CBOHCTBA AeicTBUH ¢ HPPALOHATsHBLIMH yucTaMu, CpasHerne
HPPALHOHATBHBIX MHCE.

TlpecTaBieHus O PACITHPCHHSIN YHCAOBBIN MHOMKECTE. MHOKECTBA HATYPAILHEIN, UETBIN. PAIHOHATBHBIN.
JeHCTBHTEIBHBIX YHCe 1. CpaBHeHNe yncen. YHCIOBBIC MPOMEIKYTKIL

Jeiicrsi ¢ ocratkamu, OcTaTku cTencHeit. [Ipuvenenne 0CTATKOB K PEIIEHUIO YPABHEHHUIT B LETBIX MHCIAN
H TEKCTOBBIX 2ada'd.

Pasmepnl 00BCKTOB OKPY/KAFOLICTO MMPA. ATUTENLHOCTE MPOIECCOB B OKpYsKatomem Mupe, CTaH1apTHbiil
BH MHCTIA.

Aunrefipanyeckie BhIpakens

Anrebpanveckan apoOb. [IOMYCTHMbIE 3HAMCHHA TCPEMCHHBIN B APOOHO-PALHOHATHHBIX BBIPAMKEHIAIN.
OcHoBHOE cBOHCTBO amreSpauyeckoii poou. CIOKEHHE, BLMUTAHHME, YMHOKCHHC M ACICHHC AaareGpamvieckux.
apobeii. Beuaenenue ueao yacTn anredpanyccron apodu,

Paumonabubie BeIpakeRHa. TOKICCTBeHHBIE MPEoGPA30BAHIS PALMOHATHHEIN BHIPAKCHHE,

JlOmyCTHMBIC 3HAYCHHS MCPEMCHHBIX B BBHIDAKSHMAN. COACPIKAIINN apH(METHUCCKHE KBAIPATHBIC KOPHH.
ToxaecTBeHHbIE MPEOOPAIOBAHMA BBIDDKCHHI. COACPIKAIMX APHPMCTHYECKHEE KBAAPATHLIE KOPHL, :
CrenecHs ¢ ueTbIM NOKA3ATETeM i ef CBOMCTRA. [1peodpatoBaHie BHIPAMKEHHN, COTEPAKALIIX CTCNCHH,

YpasneHust 1 HEPABCHCTRA

Keanpatnoe ypassenue. @opmyna kopreli kBaapaTHOro ypaxesus. KOIHYECTRO ACHCTBHTEILHBIN KOPHETT
KBAIPaTHOTO ypasHcHusa. Teopema Buerta VYpaseHus. CBOAMMbIC K THHEHHBIM YPABHEHHAM HIM K KBAIPATHBIM
ypashcHiiM. KBapaTHoe ypaBHEHHE C mapamerpoM. PeIeHHE TEKCTOBBIN 33144 C TOMOIIHK) KBAIPATHBIX
YPaBHCHMII,

Jpo0HO-PAUHOHATEHBIE YPABHCHHA, PCIICHHC IPOGHO-PALHOHATEHBIX VPABHCHMIL. PelieHue TeKCTOBLIX
320 € NOMOMIBK JAPOOHO-PANMOHATLHBIN ypaBHeHmit, ['padirieckan wuHTEpIpeTauus ypasHSHHH C ABYMA
MepeMEHHBIMH.

Yucnoesie HepapeHCTBA. CBOHCTBA YHCIOBLIX HCPABCHCTS.

Hepasencteo ¢ nepemennoit. Ctporne u HecTporue HepaBeHCTBA. CIOKCHHE H YMHOMKEHHE YMCIOBBIN
HepaseHCTB. OUEHHBAHNE 3HAYCHUS BHIPWKCHIL JJOKA3ATEILCTEO HEPABEHCTB.

lMouatHe © pEMIEHHH HEPABEHCTBA C OIHOH MepeMEHHO. MHOKECTBO peleHull HepPaBCHCTBA.,
PaBHOCHIBHBIC HEPABEHCTBA. .

JIuHeliHOoe HEPABEHCTBO C OJIHON MEPEMEHHOI H MHOKECTBA €ro pelueHmii. Perenne THHCIHBIN HEPABCHCTE
C omHOI nepemenHoit. CHCTCMBI M COBOKYNHOCTH JIMHEHHBIX HEDABEHCTB C OJHOM NepeMeHHOH. Pemenue
TC¢KCTOBBIX 33144 C MOMOIIBIO THHCHHBIN HEPABEHCTB C OHOH NEPEMEHHOH. 5

DOyHKINH

O06macTs ONpefeNleHHs U MHOKECTBO 3HavcHHH hyHknn. Criocobsl 3ananus (yHkuwmii. Tpadux QyHrumm,
Urenne cpoiicTe (ynkumn no e€ rpaduxy. [Tpumepst rpadkoB (pyHKLIH, OTPAKAIOIMINX PEATbHbIE HPOLECCHL

JInneiinan QyHKuHA. PYHKIHHN. OMUCHIBAOIIHES TPAMYHO H OOPATHYIO MPONOPLHOHATLHEIE 3ABHCHMOCTH, X
rpapuKn,

@yrkmmn v = kx, y = kx + b,y = k/x. y = X3, y = Yx. y = || 1 ux csoiicrea, KycouHO-3a1aHHbIC (pyHKuHH,

9 KJACC

Yne1a 1 BIMHCICHHS

Kopens n-it cTeneHH H ero CBoiicTBa. CTeneHs ¢ panHOHATHHBIM MOKA3ATE/EM H €€ CBOHCTBA.

AjredpandecKue BbIpAXKeH s

ToxnecTBeHHbIE NPEOOPA3OBAHILI BLIPAKCHMIL COICPIKALINX KOPEHL A-it CTemeHH. TOMACCTBEHHBIC:
npeodpa3oBaHuA BLIDAKCHHI, COACPIKALINX CTENCHb C PALHOHAILHBIM TOKA3ATEICM,

Keanpatustit Tpéxunen. Kopumu keazpatHoro Ttpéxuiena. PajiiomeHHe KBaAPATHOTO TpPEXWICHA HA
JAHHEHHbIE MHOMKHTC/IH.

Vpassenus u HepaBencTna

buxpagpatusie ypapueHma. [lpumeps! NpHMEHSHHH METOJOB PABHOCHIBHBIX MPEOOPA3OBAHMIL 3AMEHBI
NEepeMEHHOI. rpadueckoro MeTo1a NpH PELICHHH VPABHEHAI 3-1 1 4-if cTencHeii,

Pemmenne IpoOHO-PALHOHATEHEIN YPABHEHHIL

-

A
5
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Pemrerme cucTeMm yYpaBHCHHI C IBYMA NEPEMCHHBIMH, PelicHme OPOCTCHIIMX CHCTEM HETHHEHHBIN
YPABHCHUA C ABYMS NMEPEeMEHHBIMH. ['PaMUecKuil METOI PEINCHHA CHCTCMbI HETHHEHHbIX YPABHEHHIT ¢ IBYM3I
NCPEMEHHBIMH, CHCTEMA /BYX HETHHCHHBIX VPABHEHHIL C IBYMS MEPEMEHHBIMH KAK MOICTh PEaIbHOH CHTYALMH,

HucroBbiC HEPaBEeHCTBA. Pemenne THHCHHBIX HepaBeHeTs. Jl0KA3aTe IbCTBO HEPABCHCTE,

KBAIpaTHLIC HEPABEHCTBA C OIHOI NepeMeHHoit. PerueHne KBAIPATHBIN HEPABCHCTB TPAHUSCKIM METOI0M
# MCTOAOM MHTCPBANOB. METOX HMHTEPBAIOB AT DALMOHATEHBIN HEPABCHCTB. [TPOCTCHINHE HEPABEHCTBA C©
MAPAMETPOM.

Peinenne TeKCTOBBIX 3312 C IOMOIIBIO HEPABEHCTB. CHCTCM HEPABEHCTB.

HepaBeHCTRO ¢ ABYM:t MepeMeHHbIMH, PeleHIe HEPABECHCTBA ¢ TBYMS niepeMeHHbE, CHCTEMbI HEPABCHCTB
€ ABYMs NEPEMEHHBIMH, [ Pa(yiIeCKiit METO PCIICHHS CHCTEM HEPABEHCTB C ABYMSA MEPEMCHHBIMH,

O yHRIHH

Oynkunn. CpoifcTBa (DYHKUMI: HyTH (ByHKIHM, OPOMEKYTKH 3HAKOMOCTOAHCTEA (DYHKIHH. MPOMEKYTKH
S05PacTaHmA H YObIBAHHA (DYHKUMH. YETHBIC M HEUETHBIC (IYHKUMH, HAHOONBINGE H HAWMCHBIICE 3HAYCHIL
DVHKIHA.

Kpaaparuinan Gpykuma u ¢¢ ceoiictsa. Mcmoms3osanne CBOIiCTB KBAAPATHYHOMH (DYHKIMH TTH PeICHIs
wazas [locrpoenme rpaduka kBazpatmduoir Qymxman  TlonokeHue rpauKa  KBAAPATHUHOH (PVHEKLHH B
MBHCHMOCTH OT €€ ko3(duumentor. INpaduxn Pyrxumii v —ax2, v = afx — m)" u v = ax — m)* =n. [MocTpoenne’
padEKoB PYHKLMI C NOMOLLLIO MPpeodpa3oBaHmi.

ApoGHo-mueitras (ynkuna. Mceacaosanne (yHxumiL.

DyvHKIEA V' = ¥" ¢ HATYPATIBHBIM TOKA3ATEICM 17 I 68 rpafue.

HuCI0BLIe MOCTEOBATEILHOCTH M IPOTPeCcCHH

[NonATHe YHCIOBOI NOCICA0BATEILHOCTH. KOHeuHbIC H OECKOHEYHbIC TOCIEI0BATCIBHOCTH, Orpannvienuas
HOCICI0BATCIBHOCT.  MOHOTOHHO BO3pacTaromias (VOBIBAKOINAA) NOCICAOBATENBHOCTE, CTIOCOOB!  3AMAHNS
FOCICIOBATC.TBHOCTH, ONMCATE IhHBIH, TAOIHYHBIH. C IOMOIIBEO (HOPMY.IBI /-0 WIEHA, PEKYPPEHTHBIIL.

ApH(METHYECKAT H TeOMETPHHCCKas nporpeccun. CBONCTBA YICHOB apH(METHYECKOH H FEOMETPHYECKO
TpOrpeccHit. POpMyIs #-T0 WieHA APHPMETHYECKOT H FreOMCTPHYCCKON nporpeccuii. MOpMYIbl CYMMBI TIEPBLIX 71
ICHOB APH()PMETHYECKOI H TEOMETPIMECKOI IIPOrPecCHil. 32.1a4i HA TPOLCHTbI, GAHKOBCKHE BKIATbI. KPEIHTBL.

[lpeacTaBaeHne © CXOAMMOCTH IIOCICIOBATCIBHOCTH. O CYMMHPOBAHHM OECKOHEYHO VOBIBAKOILCH
TCOMETPHYECKON MPOrpPecCHH.

MeTo1 MaTeMaTHYeCKO HHAYKLHH. [TpocTeiimme npuvepsL.

;
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[UVIAHUPYEMBIE PE3VJIbTATbl OCBOEHHSA [TPOTPAMMBI YUEBHOIO KYPCA «AJICEBPA» HA
VIIVBJIEHHOM YPOBHE OCHOBHOI'O OBILIErO OFPA30BAHMSA

JHYHOCTHBGIE PE3YJILTATBI

JIHTHOCTHBIC PE3Y.THhTATHI OCBOSHIA MPOrPAMMBI 10 MATEMATHKE XaPAKTEPH3YEOTCH B YACTH!

1) BaTpHOTHYECKONO BOCTIMTAHMA:

MPOABICHHEM HHTEPECA K MPOLIJIOMY M HACTOALIEMY POCCHIICKON MATEMATHKH, UEHHOCTHBIM OTHOIICHHEM K
JOCTHMNEHHAM POCCHICKHX MATEMATHKOB H POCCHIICKOH MATEMATHHMECKOH IIKOMBL K MCHOTb30BAHHED ITHX
AOCTHCHAMI B IPYTHX HAYKAX H MPUKIATHLIX clepax:

2) rpazkaAHCKOI0 H AYXOBHO-HPABCTREHHOI0 BOCTIHTAHNA:

FOTOBHOCTLE) K BBITOTHEHHIO ODA3AHHOCTEH PANKAAHMHA M PEAIM3ALIIN €r0 MpAB. MPEACTABICHHEM O
MATCMATHYCCKHX  OCHOBAX  (DYHKUMOHHPOBAHMA DA3THMHBIN CTPYKTYP. SBICHHMIL, TPOLEAYP [PAKIAHCKOTO
OOLUECTBA (HAMPHMED, BBHIOOPHL. OMPOCHI), FOTOBHOCTHED K OOCY:KACHHE) ITHUECKHX MNPOOIEM. CBABAHHBIN C
APAKTHYCCKUM NMPUMCHCHHCM JOCTIGKEHHH HAYKH, OCOIHAHHMEM BAKHOCTH MODPATbHO-3THYCCKUX NPHHUHIIOB B
JCATETBHOCTH YYEHOrO;

3) TpYA0BOrO ROCTIMTAHMSE:

VCTAHOBKOH HA AKTHBHOC VYACTHE B PCINCHHH MPAKTHHMCCKHX 31444 MATEMATHYECKOH HATIPABICHHOCTI.
OCOSHAHMEM BWKHOCTH MATCMATHYCCKOTO O0OpA’0BAHMA HA TMPOTAKCHWH BCEH KM3HM 118  VCOCUIHOM
npOQCCCHOHANBHON JSATETBHOCTH H PA3BHTHEM HCOOXOIMMBIN YMCHHIL, OCOSHAHHBIM BBIDOPOM M TOCTPOCHHEM
HHIHBHIVATBHON TPACKTOPHH 0OPA3OBAHNA H JKHIHCHHBIX MTAHOB C YMETOM JTHYHBIX HHTCPECOB M OOMIGCTBEHHBI,
NOTPEOHOCTEHH; '

4) 3CTeTHYECKOr0 BOCTIMTANHS:

CHOCOOHOCTBIO K 3MOUHOHATBHOMY H 3CTETHYECKOMY BOCHPHATHR) MATEMATHUECKHX OOBEKTOB. 3A7a
PCUICHH I, PACCYKICHUH, YMEHHIO BHIET MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE, '

5) HeHHOCTel HAYYHOTO 1HO3HAHNS:

OPUCHTAUMCH B JEATEIBHOCTH HA COBPEMEHHYVIO CHCTEMY HAYYHBIX MNPCICTABICHMH 00 OCHORHBIN
JAKOHOMEPHOCTAN PA3BHTHA HCHOBCKA, MPHUPOILI H ODWICCTBA, NMOHUMAHHEM MAaTEMATHUYCCKOH HAVKH KAK C(pepbi
4CTI0BCHCCKOH JSATEIBHOCTH, ITANOB C¢ PA3BHTIUI H JHAMHMOCTH AMTA PA3BUTHA UHBIUTH3ALAN, OBIAICHHEM A3BIKOM
MATEMATHKH H  MATEMATHYECKOH KYILTYPOH KaK CPEACTBOM MO3HAHMS MHDJ. OBTAJICHHEM HABBIKAMH
HCCIICI0BATEILCKOM ACATETbHOCTH,

6) Quznueckoro  Bocumranus, QOPMUPOBAHNSA RKYJILTYPBI  JIOPOBBA M IMOUMOHAILHOIO
faaronoayuns:

FOTOBHOCTBHI) TPHUMECHATE MATEMATHYECKHC 3HAHHS B HHTEPECAN CBOErQ 3I0POBLA, BEICHHS 3I0POBOrQ
00pajd HIHH (310POBOE THTAHME, COATAHCHPOBAHHBIN PEKHUM 3AHATHH H OTABINA, PETYIAPHAS (PH3HUECKAS
AKTHBHOCTB). CHOPMHPOBAHHOCTBI HABBIKA Pe()ICKCHH, NPH3HAHHEM CBOCIO IPABA HA OMHOKY W TAKOrO jKe TMpaBa
APYTOro 4eI0BCKa,

7) IKOIOTHHECKOT0 BOCIIHTAHNA: y

OPHCHTALMEH HA MPHMCHEHHE MATEMATHUYSCKHX 3HAHMIL 119 PEINCHHs 33124 B 00JACTH COXPAHHOCTH
OEDYAAKOMCH CPETBL. TUIAHHPOBAHIS MOCTY MKOB M OLCHKH MX BO3MOKHBIN NMOCIEACTBUIL A OKPYKAKOIIEH CPETbL,
DCOHAHMEM 1002/ ILHOTO XAPAKTEPd YKOJIOTHYSCKAN MPODIeM H MVTEH HX PCIICHHA,

8) aranTanny K N3MEHSTOIMMCS YO I0BUSIM COIHALHOH H IPHPOIHOH CpeIsl: :

FOTOBHOCTHIO K JCHCTBHAM B YCIOBHAX HCOMPCICIEHHOCTH. MOBBINISHHIO VPOBHI CBOCH KOMICTEHTHOCTH
4CPET MPAKTHYCCKVIO JeATEMBHOCTD. B TOM YHCIC YMEHHE YHHTBCS ¥ APYIHX JIHOJCH. MpHOOpETaTh B COBMECTHOIN
JCATCIBHOCTH HOBBIC 3HAHMS. HABBIKH H KOMINETSHIMH W3 ONBLITA APYIHX;

HEOOXOIHMOCTBIO B (DOPMHPOBAHMH HOBBIX 3HaHMI. (OPMYIMPOBATH HACH. NOHATHS. CHOOTE3BL 00
00BCKTAX M ABICHHAN. B TOM YHMCIC pAHee HEM3BECTHBIN. OCO3HABATH AC(IMUMTBHI COGCTBEHHBIN IHAHMI W
KOMMETCHTHOCTEH, MIAHHPOBATH CROE PA3BUTHE,

CrOCOGHOCTBED OCO3HABATH CTPECCOBYID CHTYALMIO. BOCTIPHHIMATL CTPECCOBYH) CHTYALMIO KAK BBIOE.
TPSOYFOLIMIT KOHTPMED. KOPPEKTHPOBATh MPHHIMACMBIE PELICHI H ACHCTBIA. (JOPMYITHPOBATE H OLCHHBATE PHCKH
H MOCTCACTBHA, (JOPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3Y.TbTATHI
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B pesyabTate OCBOSHHA NPOrpaMMbl [0 MATCMATHKS HA YPOBHC OCHOBHOIQ OOMIETO 00pazoBaHua
00yyaromerocs GyayT cOPMUPOBAHEL MeTANPEIMETHBIC pPe3Y.ILTATLI. XAPAKTEPH3YIOIHECS  OBIAACHHEM
YHHBCPCAIbHBIMH  TIO3HABATCTBHBIMA  ICHCTBIIMH, VHHBEPCAIBHBIMH KOMMYHUKATHBHEIME JCHCTBHAMH 1
VHHBEPCATLHBIMH PETYISITHBHBLIMH ACHCTBIAMII,

HosnabaresibHbIC yHUBEPCAILHBLIE VUeGHbLIC TeiicTRIS
baloerie Jlornueckne geiicTsus;

BbUIBJIATE 1 NAPAKTEPHI0BATH CYVIICCTBCHHBIC MPH3HAKH MATCMATHYCCKHX OOBCKTOB, MOHATHIL. OTHOIICHHil
MEKIY TOHATHAMH, (DOPMYJIMPOBATE OMPEICICHHA MOHATHI.  VCTAHABIHBATE CYIIECTBCHHbI  MPH3IHAK,
KIACCH(UKALIMIL, OCHOBAHHUA A7 0BOOIICHNA H CPABHCHHA. KPHTCPHI TPOBOIMMOTO AHATH3A:

BOCIPHHMMATE, (JOPMYIHPOBATL H NPeoSpa’OBBIBATE CYXCICHHA! YTBEPAHTCTBHbIC W OTPHLATE ILHBIE,
CAMHIMHBIC. YACTHRIE U 0DIIME. YCIOBHBIC,

BBUIBLITL - MATCMATHYUCCKHE  3AKOHOMEPHOCTIL.  B3aHMOCBH3H H MPOTHBOPEYMA B (DAKTAN. JAHHBIN
HAOTHOACHUAN M VIBEPIKICHHAXN, IPSIIaraTs KPUTEPHH 114 BISBICHUS JAKOHOMEPHOCTEH H MPOTHBOPCYHIL:

ACJATE BBRIBOIBl C HMCHOIL30BAHHCM JAKOHOB TOTHEH, ACIAYKTHEHBIN H HHIVEKTHBHBIX VYMO30KIHOUCHNIL,
YMO3AKTIOHCHHH N0 AHAIOTHH,

PA30MpaTh AOKA3ATEIBCTBA MATCMATHMECKHN YTBEPAKICHMH (NPSAMbIC H OT NPOTHBHOTO). NPOBOINTD
CAMOCTOATEIBHO JOKA3ATENBCTBA MATCMATHHCCKHX (DAKTOB. BLICTPAMBATE APIYMEHTALMK). NPHBOIUTL MPHMEDBI H
ROHTPIPHMEPEIL, MPHMCHSATE MCTOA MATCMATHYCCKON HHIYKIUH, 00OCHOBBIBATH COOCTBEHHBIC PACCY KICHHS,

BBIOHPATL CNIOCOO PEITEHHs YHEOHOH 3aJaul (CPABHHBATH HCCKOIBKO BAPWAHTOB pemieHis, BbIOHPATH
HAHOOIEE NOANOIAMIMI C YUETOM CAMOCTOATEILHO BbLICIC HHBIX KPHTEPHEB).

ba3oBeIe HCCIRTOBATEILCKIC NCHCTRIGH 1

FCTIOIL30BATL  BONPOCH! KAK MCCAE10BATEIBCKHI HHCTPYMEHT TNO3HAHAA  (JOPMYIMPOBATL BOMPOCHL.
(rkcupyronme mpoOTHBOPEUHE, MPOGIEMY. CAMOCTOATEILHO YCTAHABIMBATH UCKOMOE M JaHHOC. (hopmmpoBars
THITOTE3Y. APTYMCHTHPOBATH CBO) MO3HUHI), MHEHHE:

MPOBOAUTE MO CAMOCTOATCIBHO COCTABICHHOMY MJIAHY 3KCICPHMEHT, HCCIACIOBAHHE IO YCTAHOBICHHE).
OCODCHHOCTEH MATEMATHUYCCKOTO 00BEKTA, JBUCHMOCTEl 00BEKTOR MEKIY CODOIt;

CAMOCTOSTENLHO (DJOPMYTHPOBATH OOOOIICHNA W BBIBOIBL IO PEIVILTATAM TPOBEACHHOIO HAOIIOICHII.
HCCICAOBAHILL, JKCNICPHMEHTA. OUCHHBATD JOCTOBEPHOCTD MOIYYEHHBIN PC3YIbTATOB. BLIBOJOB M 0O0BMIIECHIIL,

MPOrHO3HPOBATS BOIMOKHOC PA3BHTHE IMPOLCCCA. A TAKKE BLLIBHIATH MPCINOIOKCHNS O €10 PABHTHH B
HOBBIX YCIOBHAX,

Padora ¢ nudopmanueii:

BBUABJIAITH HEAOCTATOMHOCTE H H30BITOYHOCTD HH()OPMALUMN, TAHHBIX, HEOOXOIHMBIX JIA PCIICHHS 3A1AI

BbIOHPATH, AHATHIHPOBATS. CHCTCMATH3HPOBATE H HHTEPAPETHPOBATH MHMOPMALNIO PA3IHUHLIX BHIOB I
(popm mpeacTaBneHus,

BBIONPaTh (POpMY TpeacTaABICHHA HHOOPMALMH M HITFOCTPHPOBATH PEUIASMBIE 3AJA4H  CXEMAMH,
AuarpaMMamMu, HHOH rpaQukoi H HX KOMOHHAITHAMH,

OUCHHBATL HAAGKHOCTE HMH(OPMALMH 1O KPHTEPHAM, NPCATOKCHHBIM HIH  COOPMY THPOBAHHBIM
CAMOCTOATCTBHO.

KoMMyHHrRaTHBHbIC YHUBEPCAILUBIE VIeHHbIC AeiicTRIIN

BOCTIPHHHMATE H (JOPMYTHPOBATb CY/KICHHA B COOTBETCTBHH C YCTAOBHAMH H LEIAMH OGLICHNA. ACHO.
TOHHO. IPAMOTHO BBIPAKATE CBOK0 TOYKY 3PCHHA B YCTHBIX H MHCHMEHHBIX TCKCTAX, 1aBATh MOSCHEHHS MO XOIY!
PEIIEHUA 3002YH. KOMMCHTHPOBATh MOIYUCHHBIH PE3yIBTAT,

B XOZIC OOCYKICHHA 3a7aBaTh BOMPOCH! 1O CYILCCTBY 00CYKIACMOIT TEMbL. MPOGICMBL, peIIaeMOi 3a1aum.
BRICKASLIBATL HICH. HALCICHHBIC HA MOHCK PELICHHSA, COMOCTABAATH CBOM CYMKIGHHA ¢ CYIKICHIIMH IPYTHY
YUAaCTHHKOB 1MA/I0ra, OOHAPY/KHBATH PA3IMMUC U CXOACTBO MO3HUMIL, B KOPPEKTHOH (opme (OPMYIHPOBATE
PasHOrIACHA. CBOH BO3ParKeHHA.

MPCACTAB/LITE PE3YIBTATHL PCLUCHHS 33Ja4H, 3KCTICPDHMEHTA, HCC/ISIOBAHHA. NMPOEKTA., CAMOCTOATEILHO
BBIOHPATH (JOPMAT BBICTYTLICHMA C YHETOM 3a1a4 MPEISHTALMM H OCOOCHHOCTEI AVAHTOPHI:

TIOHAMATE H UCOOMB30BATL MPEHMY ICCTBA KOMAHIHON U MHIHBHIYAILHOI padoThl IPH PCLICHHI YUEDHBIN
MATEMATIMCCRHN 337124, NPHHAMATEL LCTh COBMECTHON ICATCIbHOCTH, TUTAHHPOBATH OPTAHM3AUMED COBMECTHOI
paboTel, pacnpeacanTh BIIE PA0OT, JOTOBAPHBATHCA. 0OCYHKIATH MPOLECC | pe3yiasTat padorsl, 0000MATE MHCHHA
HCCKOMBKHX JIHOIRH,
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VUACTBOBATH B IPYIHOBBIX (JopMax paboThl (00CYKICHHS. ODMEH MHCHHH, (MO3TOBBIE IITYPMBL» H HHBIC).

BBIMOMHATE CBOK YACTh PabOTBl M KOOPIHHUPOBATE CBOH JCHCTBHSA C APYIMMH “LICHAMH KOMaH[bl. OLCHHBATH
KAMCCTBO PE3YIBTATA M KAYECTBO CBOETO BKIAJA B OOWMEH PElyIbTAT MO KPHTCPHAM. C(IOPMYIHPOBAHHLIM
VHACTHUKAMHA B3AHMOICHCTBHA.

PeryIsiTHBHBIE YHHBEPCA/ILHBIC YaehHbIe NCHC TR
Camvoopranniaung:
BBISBJIATH MPOOJIEMBI 15 PEIICHHS B SKH3HCHHBIN M YYCOHbIN CHTYALILIX. OPHCHTHPOBATHCA B PasIHHHbIN
MOAX0JaX MPHHATIS PEILCHHUTT (MHINBHIYATBHOS. TPYTIIOBOC):
CAMOCTOATEILHO COCTABIT TLTAH, AATOPHTM PEUICHHS 3A1a4H (HIH CTO YacTh). BRIOMPATH CHOCOD peieH
C VIETOM MMEIOIIHXCS PECYPCOR H COOCTBEHHBIX BOYMOKHOCTEH. APTyMCHTHPOBATE M KOPPEKTHPOBATH BAPHAHTLL
PCIICHHH C YIETOM HOBOI HH()OPMALMIL
CaMOoKOHTPO/IB, IMOIHOHAILHLI HHTELIEKT!

BAadeTh cnocofaMi CAMOTPOBEPKH. CAMOKOHTPOIA MPOLECCAa M PEe3VIbTATa PeIleHHS MATEMATHUCCKOH

JATAMH, CAMOMOTHBALIMH W ped)IeKCHH!

MPEIBHICTs TPYAHOCTH, KOTOPHIC MOIYT BOBHHKHYTH NPH PEIICHHH 3aJa4H. BHOCHTb KOPPEKTHBBI B
1EATETLHOCTS HA OCHOBE HOBBIX ODCTOATEIHCTB. HANICHHBIX OMIKOOK. BBISIBIACHHBIX TPYAHOCTCH.

OLEHHBATH COOTBETCTBHE Pe3y/IbTATA ACATCIBHOCTH MOCTABICHHON LETH H YCIOBHIM, OOBACHATD rrpwnmm
JOCTIDKSHIS TTH HEIOCTIZKEHIS LS, HAXOANTE OMIHOKY. 1aBaTh OUCHKY NMPHOGPETEHHOMY OMBITY!

BRIDAKATH IMOIMH TIPH H3YUCHHH MATCMATHYCCKHN 00BCKTOB M (PAKTOB. JaBATh IMOUHOHATLHYHO OLCHKY
PLICHUS 3ATa'H.

NPEAMETHBIE PE3Y.JIbTATBI

K konuy obyuenns B 7 K1acce o0YVHAROTIHICA MOIYYHT CACTY HMIHE IPESIMETHBIC PE3Y/IbTATRL.
Yue1a i BLIMHCTEHIS
PaumoHaTbHBIE YHCAA.
[Tepexoauts OT O7HOH (JOPMBI 3AMHCH HCET K APYroii (mpeobpasoBeBaTh ACCATHYHYHO apode B
OOBIKHOBSHHYTO, OOBIKHOBEHHYIO B ACCATHYHYIO. B YACTHOCTH B OECKOHCUHYI0 CCATHYHYIO apods).

Hcrnoas30BaTh  TOHATHS MHOKCCTBA  HATYPANBHLIX UMHCCI, MHOMCCTBA TCTBIN HHCCIL MHOMCCTEO

PDALHOHAThHBIN YHCCT TMPH PEIICHHN 3ada, NPOBCICHHH PACCYACIEHHIT H TOKA3ATEIBCTB.

[ToHHMATE H ODBACHATE CMBICT MOIMLIHOHHOMH JATHCH HATYPAILHOTO YHCTA.

CpaBHHBATL U YIIOPAIOUMBATH DALMOHATBHBIC HHCIA.

BLINOIHATE, COYMETAS YCTHBIE M MHCLMEHHBIC NPUEMBL APHOMETHYSCKHC ICHCTBHI C PAIHOHATHHBIMH
SHCIAMI. HCMOTL30BAT CBOMCTBA YHCE U MPABHIA ACHCTBHIL MPUEMBI PALMOHATHHBIX BBIMHCICHILH,

BLINQIHATh ACHCTBHA CO CTEMNEHAMH C HATYPATbHBIMH MOKA3ATCTAMH,

HaxoInTh 3HAYCHUS YHCIOBBIX BRIPAZAKCHHH, COACPIKALIAN PALHOHA/IBHBIC 4HCIA M CTENICHH C HATYPA.IbHEIM
noKA3ATEIeM, MPUMCHATH PA3HO0OpAsHbIC COCO0B! M MPHSMbI BBIMHCICHHA. COCTABIATE H OUCHHBAT HHCIOBBIC
SLIPAAKCHHS NPH PCHICHAH MPAKTHHCCKHX 3A7a4 H 32134 W3 APYTHX YHEOHBIX TPCAMETOB.

OKpYIIATh HHMCTA € 3a7JAHHON TOMHOCTBIO. A TAKAE IO CMBICTY NMPAKTHYCCKOH CHTYALMI. BBIMOTHATH
NPMKHIKY H ONEHKY PE3VJIbTATA BBLMHCICHHMIL ONCHKY 3HAMCHMI MHCIOBBIX BBIDAKCHWH. B TOM NHCIC MpH
PCLICHHH MPAKTHYCCKHN 38134,

PeinaTs TSKCTOBBIE 3AA4H APH(PMETHUCCKHM CMIOCOOOM, HCTIOB30BATh TAOIHIBL CXCMBL EPTECHH. IPYIrHE
CPEICTBA MPEACTAB/ICHHA JAHHBIN TIPH PEIICHHM 3214,

PeriaTh MPAKTHKO-OPHEHTHPOBAHHLIC 3a/aull, CBA3AHHBIE C OTHOMICHHEM BCTHHHH, MPOMOPUHOHATLHOCTEIO

BCIHYHH, MPOUCHTAMH, HWHTCPUPETHPOBATH PEIVIBTATHI PELUCHHMS 3a1ad C y4ETOM OTPAHHUCHMH. CBA3AHHBIN CO;

CBOHCTBAMM PACCMATPHBAEMBIX 00BCKTOB,

e THMOCTb.

JIOKA3BIBATH ¥ TPHMEHATH NMPH PEIICHHM 32744 IPHIHAKH JAeIuMocTH Ha 2. 4. 8.5, 3.6, 9. 10. 11. mpusraxu
3¢ IMMOCTH CYMMbl H TIPOH3BCICHHSA LETBIX HHCE, )

PacikiaTeIBaTh HA MHOMKHTCIN HATYPATBHBIC “HCIA,

C'Bo6OAHO ONMEPHPOBATE MOHATIHAMH: YETHOC YHCIO, HEUETHOE YHCTO0, B3AMMHO MPOCThIC YHCTA.

HaxonuTs HamOOILLME 00muil ICIHTESIh H HANMEHBINCS OOLICC KPATHOE YHMCE] H HCNOTL30BATHL HN TIPH
pelIeHHH 32044, TIPHMEHATE AaropaT™ Eskanaa.
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OnepHpoBaTh MOHATHEM OCTATKA MO MOAY.TIO. TIPHMCHATH CBOICTBA CPABHEHHMIT 10 MOZIYJIEO.

Aredpanteckie BhIPasKeHus

BrIpaskeHus ¢ nepeMeHHbIMHE,

Hcnonb3oBath arebpamieckyrd TCPMUHOTOTHE) M CHMBOAMKY, TPHMEHATh ¢ B MPOLCCCE OCBOCHHA
yueOHOro MaTepHaa.

HaxoanTs 3Havenus OyKBCHHBIN BbIDAKCHHI TPH JaIAHHBIX THAYESHIFIX TIEPEMCHHBIX.

Hcrmors308aTh MOHATHE TOKIECTBA, BHIMOTHATE TOKICCTBCHHBIC MPCOGPA3OBAHNIA BEIDAKCHIL. J0KAIBIBATS
TOA1ECTBA,

MuorouieHsL.

BbIOIHATE MPEOOPA3OBANMA TICTOTO BBIPAKCHHS B MHOIOWICH NPUBSICHHEM MOJOOHBIX CIATACMBIN.
PACKPHITHEM CRODOK.

BBINOAHATS AEHCTBILI (CTOKEHHE, BHIMHTAHHE, YMHOKCHUE) ¢ OTHOMICHAMMU H ¢ MHOTOMICHAMIL. HOPHMCHATH
HOPMYTbI COKPALCHHONO YMHOKCHHS (KBAAPAT M KYO CYMMBL KBATPAT M KYO PA3HOCTH, PA3HOCTH KBAIPATOB.
C¥MMA B PA3HOCTh KYOOB), B TOM HHCIE 1T YHPOIUEHNA BhIMHCICHHIL.

OcymecTssTs pasioKeHHe MHOTOU/ICHOB HA MHOMKHTETH C MOMOIIBIO BBIHCCEHHS 34 CKOOKH 0BMICro
MHOBHTCIA, TPYNIHPOBKY CHATACMBIX. TPHMEHSIS (DOPMY IbI COKPAIIEHHOTO YMHOKEHHS,

IlpuveaAT mpeoOpasoBaHisl MHOTOWICHOB T PCIUCHHSA PABTHYHBIX 33134 H3 MATEMATHKH. CMEKHBIX
IPCIMCTOR. H3 PEAIbHOH MPAKTHEH.

Henoab3osars cBolicTsa cTeneHet ¢ HATYPATHHBIMH NOKA3ATCIAMH 17151 NPEOGPA3OBAHNS BHIPAKEHHIL.

YpaBHeHH# U HEPABEHCTBA

Pemmate wuelibie ypasmeHms ¢ OZHON NEPEMEHHOH, NPHMCHAA NMPABHIA MEPENOAA OT HCNOIHOIO
Y PABHCHHA K PABHOCILIBHOMY eMy. [1poBepaTh, ABIsSeTCs 11 YHCI0 KOPHEM YPABHEHHS,

[Toaduparh NpHMEPL! MAp YHCE1, ABIHOMHNCA PCIICHHEM THHCHHOTO YPABHCHHS C ABYMS! IIEPEMEHHBIMHL.

CTpouTs B KOOPAMHATHON MIOCKOCTH TPA(IHK JIHHCHHOTO YDABHCHHA C IBYMA MEPEMCHHBIMIL. MOIb3VACH
TPAHKOM. IPHBOINTS NPHMCPLI PELICHHS YPABHEHHA,

Pemars CHCTEMBI IBYX THHCHHBIX YPABHCHHIL C ABYMSI IEPEMEHHBIMMH, B TOM THCIE rpadudeck.

CocrasiiTh M PEWATh THHEHHOC YPABHCHWE WTH CHCTCMY THHCHHBIX VPABHCHHI 10 VCIOBHIO 3244
HETCPIPCTHPOBATH B COOTBETCTBHH C KOHTEKCTOM 337a4H NOTYYCHHBLI PE3YIBTAT,

DyHRIHK

Koopauxats! H rpadun,

H308pakars Ha KOOPAHHATHOM MPAMOI TOUKH, COOTBETCTBYIOLIME 3AJAHHBIM KOOPIHHATAM, VMM, OTPE3KIL
HETCPBATEL 3AMHCBIBATE YHCIIOBBIC IPOMEHKYTKH HA A/INCOPAHUECKOM S3bIKE,

OrwveuaTs B KOOPAHHATHOM IIOCKOCTH TOYKH MO 3AIAHHBIM KOOPAHHATAM.

DOVHKIHY,

Crponts rpaduky THHCHHBIX (DYHKIHI,

OnuCLIBATE ¢ MOMOMIBIO (DYHKIMI H3BECTHBIC 3ABHCHMOCTH MEKIV BETHMNHAMM. CKOPOCTb. BpEMS.
PACCTOSHHMC, LCHA. KOTHYECTEO, CTOMMOCTD, MPOHIBOINTETRHOCTb. BPeMi, 00BEM paboThL

Haxoaurs suauenne yyHKIHE 10 JHAMCHHIO CF APTYMCHTA,

loHHMaTh rpadHYecKil CNOCO0 MPEICTABICHNA H AHATH3A HH(IOPMALINH, U3BIEKATS U HHTCPIPETHPOBATE'
HEDOPMALINIO H3 TPA(HKOB PEaIbHBIN IPOLCCCOR H 3aBHCHMOCTEIL,

HemompioBath cBOHCTBA (YHKUMH 119 aHATH3Q TPAQHKOB PEAIbHBIX 3ABUCHMOCTCH (HYJH ()Y HKIHH,
UPOMCEYTKH 3HAKOMOCTOSMHCTBA (DYHKIHH. NPOMEKYTKH BO3PACTAHHS W VOBIBAHHA (DYHKUOMH, HAWOOTBIUSE M
HAMMCHBIICE THAYCHH (DY HKLIHH),

Hcnoas3oBath rpaHKy 114 MCCICIOBAHMA NPOLECCOB H 3ABHCHMOCTEN. NPH PEIUCHHM 3A7a4 W3 IpYIHX
V4E0HLIX TPEIMETOR H PCAIbHOI IKH3HH,

K womiy o0yuenusa B 8 kiacce 00y AROIIMITCA HOTYUHT CICIYIOIIME MPEIMETHBIE PE3Y.IbTATHI

Yne 1 1 BpIMHCICHHSA

HppalHOHATEHETE MHCIA.

[ToHHMATh H HCHOIB30BATH MPEICTABICHIA O PACIIMPEHAH YHCIOBBIX MHOKECTB,

CBoOoaRO oOmMEpHpoBaTh TIOHATHAMH: KBAJDATHBI KOPCHb, APH(METHYCCKHIT KBAAPATHbI KOPCHb,
MPPALHOHATHHOC YHCII0. HAXOINTB, OLCHHBATE KBAAPATHBIC KOPHH. HCMOIB3YS NPH HEOOXOAMMOCTH KAIBKYISTOP.,
BBINOIHATL IPEOOPA3OBAHNS BHIPAKEHHIL, COACPHKALLNN KBATPATHBIC KOPHIL HCHOIL3YS CBOIHCTBA KOPHEH.

Henob30Bate  HaualbHble NPEICTABNGHMSA O MHOKECTBE JCHCTBHTCIBHBIX UHCET X1 CPABHEHIA,
OFPY [ICHIA M BBMHCICHHH, H300Pa/KaTh ACHCTBATCIBHAIC YHCIIA TOUKAMH HA KOOPAMHATHOH NPAMOii.

I
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Hcnonpsosare sanucy GOBINMN M MAJIbIX HHCEI C MOMOIIB JCCATHYHBIX JIpodeit u cTencHeil uncaa 10,
JATIMCBIBATE H OKPYIUIATE YHCIOBBIC 3HAMECHHA PEATBHBIX BETHHIH C HCTIOTB30BAHHEM PA3HEIX CHCTEM H3MEPEHHIT.

JlemmmmocTs.

CBobomHO OmepHpPOBATh MOHATHEM OCTATKA MO MOMY.MHO. MPHMEHATH CBOHCTBA CPABHEHHIl MO MOIYIIO.
HAXOINTE OCTATKH CYMMEI H TTPOASBCACHHA MO JAHHOMY MOTYTHO.

AJredDpatecKue BRIPAKCHHS

JIpoOHO-paLHOHATEHBIC BLIPAIKCHHA.

HaxoauTe Z0MyCTUMBIC 3HAYCHHA NCPEMCHHBIX B APOOHO-PALHOHAIbHBIX BIPAKCHIIX,

[MpuMeHATE OCHOBHOE CBOHCTBO PALUHOHAIBHOMN IPOOH.

BLINOJHAT, MPUBEIEHHE ATreOPAaHYESCKHX ApoOcH K OOWEMY 3HAMCHATEMO. C/OMKEHHC, YMHOMKCHHC,
JCICHHAE anTedpanyecKnx apodei.

BLINOIHSITE TOAIECTBEHHBIE MPE0OPA30BAHMS PALMOHATBHBIN BbIPAKCHHII.

[MpaMeHATs MpeoOpasoBaHMA BBIDAMKCHUH 0% DCIICHHA DPA3IHYHBIN 33444 H3 MATCMATHKH, CMEIKHBIX
APCIMETOB. H3 PEaNbHON NPAKTHKY.

Crenenn.

[NpUMEHATL MNOHATHE CTENEHH C LETbIM MOKA3ATENEM. BhIMOJHATH MPEoOPA30BAHHA  BBIPAKCHHIL
COJep/KAILNN CTEMEHH € LEThIM MOKA3ATEIEM.

HppausoHaIbHLIC BLIPAIKCHUS.

HaxoanTs J0mycTHMBIC 3HAYCHHS TICPCMCHHBIX B BRIPAMKEHIIX, COMEPKAIIMN apH(METHUECKHE KBAIPATHbIC
KODHH

BuinoauaTs npeodpaioBaina HPPAUMOHAIBLHBIX BRIPAKEHHIH. HCTIOAB3Y CBOHCTBA KOPHEH.

YpapHeHnst H HEPABEHCTRA

Pewats KBAOpaTHbIC YPABHEHHS

Pemats Apo0HO-PALHOHATLHBIC YDABHCHH,

Pemate JuuHeliHbIC YPABHCHHA C TMApaMETPaMH. HECIOJKHBIE CHCTEMBI JHHEHHBIN YDABHCHUH C
NapaMeTpaM.

[TpoBOANTH WCCISIOBAHMA YPABHCHMIT I CHCTCM YPABHCHHH. B TOM YHCIC C MPHMEHECHHEM rpadiHyecKux
NPSACTABICHMI (YCTAHABIHBATE, HMCCT 1M YPABHCHHC MII CHCTEMA YPABHCHHI PELICHIA. €CTH HMEET. TO CKOIbKO.
H TpoYce).

[TepexoauTs OT C/I0BCCHOI (POPMYIHPOBKH 3A0a4H K ¢¢ aAreOpanyeCKoil MOACTH ¢ NOMOLIBK) COCTABICHIS
VPABHCHNA WM CHCTEMEl YPABHCHHH, MHTEPIPETHPOBATL B COOTBETCTBHH C KOHTEKCTOM 3aJa4M MOTYUCHHBII
Pe3VIbTAT.

[IpivenATs CBOHCTBA YHCIIOBBIN HEPABEHCTB A7 CPABHCHHA. OLCHKH. PEIUATH JIHHCHHBLIC HEPABEHCTBA C
OIHOIl NEpPeMEHHOH M HX CHCTEMBL 1aBaTh TPA(HYCCKYHD WITHCTPALHKO MHOKECTBA PCHICHHI HEPABEHCTBA.
CHCTEMBI HEPABEHCTBE.

DyHRIHA

[MoHmMAaTE W HCMOTL30BATE ()YHKUHOHATBLHBIC TIOHATHA H A3BIK (TCPMUHBL CHMBOTHYMECKHE 00O03HAMCHHI).
ONMPEIEIATh 3HAYCHHE (YHKIMH N0 3HAYEHHIO APTYMEHTA. OTIPeCaATh CBOHCTEA (PyHKImH no eé rpaduxy.

Ctponts rpadHks (YHELMI . OMHCHIBATE CBOMCTBA YHCI0BOH (DWHKIHH MO €& rpaduky.

K xonmy o0yueHHA B 9 Ki1acce 00VMAOMHICA MOTYHHT CICIYHOIIHE MPCAMETHBIC PE3yIbTaThi:

qHC.lél H BLIYHC ICHHA

CB000OIHO OMEPHPOBATH MOHATHAMH: KOPCHb #-H CTENCHH. CTENEHb C PALHOHAIBHBIM TOKA3ZATCIEM,
HANOINTE KOPCHb /-H CTCNEHH. CTEMNEHb C PAUHOHAIBHBIM MOKA3ATENCM. HCIOMBL3YA NPH HCOOXOAUMOCTH
FATLEY THTOP. MPHMEHATH CBOIHCTBA KOPHS /1-il CTCNEHU. CTCNEHH C PALHOHATIEHBIM MOKA3ATCACM.

Mcnoas3oBaTh NOHATHE MHOKCCTBA  JCHCTBHTETBHBIN YHCET MPH PELISHHHM 34434, TPOBCACHHH
PacCyAICHHH H JOKAZATEIBCTE,

CpaBHHBATE M YNMOPSAIOMMBATH ACHCTBHTCIbHBIE HHCTA, OKPYIATL JCHCTBHTCILHBIE “HCIA. BLIMOIHITH
MPHEMIKY PE3YIBTATA BEMHCICHHH, OUCHKY MHCIOBBIX BBIPAKCHHIL.

Aarefpansecknie BhipameHnd

(CBoGOIHO ONECPHPOBATE MOHATHEM KBAIPATHOIC TPEXUICHA. HAXOANTH KOPHH KBAIPATHOTO TPEXIICHA.

Pack1aapiBaTh KBAAPATHBIH TPENUICH HA THHEHHBIC MHOKHTCTH.

YpaBHEeHUSI H HEPABCHCTBA

Peuiats THHEHHBIE W KBAAPATHBIE YPABHEHHA. VPABHEHHA. CBOMAMIMECS K HHM, APOOHO-PANMOHAILHLIC
VDABHEHHA

[
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Peluars HECIOMKHBIC KBAIPATHLIC YPABHCHHA C NAPAMETPOM.

Pemath THHEHHBIC HEPABEHCTBA, KBAIPATHBIC HEPABEHCTBA, HCIOIL30BATL METO1 HHTEPBAIOB. H300PakKAThL
PCHICHHC HEPABCHCTB HA MUCIOBOI MPAMOIL. 3AMICHIBAT PEHICHHC C TIOMOIIBI) CHMBO.I0B

Pemate CHCTEMBI OBYX JTMHEHHBIN VPABHCHHMIl ¢ JIBYMSI MCPEMCHHBIMH H CHCTEMbI JBYX VPABHCHHIL B
KOTOPBIX OTHO YPABHCHHC HEC ABIACTCA JTMHCHHBIM.

PemmaTe HECTOKHBIC CHCTEMBI HETHHEIHBIN VPABHEHHIL C NAPAMETPOM.

[TpuMeHATs METOABI PABHOCHIBHBIX TPEOOPAIOBAHMIL 3AMEHBI NEPEMEHHOH. rpaf)HYecKkoro Meroia npu
PCILICHHH YPABHCHUH 3-1 1 4-if CTCNEHE.

PL"}I.L[(-ITI: CHCTEMBI THHCHHBIX HQPEIBGHCTB. CHCTEMBI HCPE[BCHCTIL BICTHOYAROIIHE KBI’IJ]'JI]THOQ HepaBﬂHCTBO.
HI00PAKATE PEIIEHHE CHCTEMBI HEPABEHCTE HA MHCIOBOI OPAMOIL, JaMUCHIBATE PEIIEHHE C MOMOIIBEO CHMBOIIOB.

PCLL[EITI: ypaBHQHHH_ Ht".’pBBGHCTBﬂ H HX CHCTCMbL, B TOM 4YHCIC C OFpE]HI-I‘{GH]-{ﬂMH_ HB]TpHHCp. B LCTBIX,
YBECTAN

[1poBOINTh HMCCIETIOBAHUS YPABHCHHI W CHCTEM YDABHCHHIH, B TOM HHCIC C MPHMCHCHHEM TPa(PHHECKHN
OPCICTABICHHI (VCTAHABIMBATE. HMEET JIH VPABHCHHE WM CHCTEMA VPABHEHHH PCLICHHUA, SC/IH HMEECT. TO CKOILKO,
H OpOUce). 5

Permath TekCTOBBIC 337a4i aAre0pPaHYeCKHM Croco00OM ¢ MOMONIBK) COCTABJICHHS YPABHEHMIL. HCPABCHCTE.
HX CHCTEM

Henoip30BaTh YpaBHEHMS, HEPABEHCTBA H HX CHCTEMbl A8 COCTABICHHA MATEMATHUYECKOH MOJCIH
PEATBHOMN CHTVALHK WK NPUKIATHOIN 331240, HHTCPIPETHPOBATH NOIVYEHHbIE PE3VIBTATH B 3ATAHHOM KOHTEKCTE

YHCT0BLIE NOCTEA0BATENLHOCTH H TPOrPeccHn

CpoDoaHO  OMEPHPOBATL  MOHATHAME:  3ABUCHMOCTb.  (DVHKIMS,  rpauk  (VHEKUHE,  TIpsSMas
MPONOPUHOHATLHOCTE, HHEHHAS (yHKUMA, 00paTHagd NPONOPUHOHANBLHOCTB, MApadomsa. THOCPOOIA. KYCOMHO-
KIIAHEAA (DYHKIHA.

Hecrenosare (yHKmMiO mo e€ rpadMkyv. YCTAHABIMBATE CROHCTBA (DYHKUMIL: 00JACTh ONPEIEICHHA.
MHOKCCTBO YHAYCHHH. HYIH (DYHKIHH. MPOMC/KYTKH 3HAROTIOCTOAHCTBA. NMPOMCIKYTKH BO3PACTaHHA H YOBIBAHMIL
YETHOCTH M HEYETHOCTb, HAMOOMBINEE 1 HAMMEHBIIEE JHAUSHHA, ACHMITOTHL.

Pacno3Hasate KBAAPATHUHYK (YHKIHIO M0 (JOPMYIC. NPHBOINTL HPUMEPBI KBATPATHYHBIN (DYHKUMIT 13
PEATLHOM JKHIHH, (PH3HKH, reOMeTPHH,

Onpeaenats noxoxKeHNE TPAHKA KBATPATHYHON (PVHKIMH B 3aBHCHMOCTH OT €& Kod(huiieHTos.

CtponTs rpadyuk KBAIPATHYHOI (DYHKIIHH, OMHCHIBATE CBOHCTBA KBAIPATHHHON ()yHKIUY 110 ¢€ rpapuky

HMcnoas3oBars CBOHCTBA KBAIPATHUHOH (DVHKIHK 714 PEMIEHH 32T, :

Ha npumepe xpagpatmdHon (yvHKumm crpouts rpadux ymxuuu v =affkx -~ bj + ¢ ¢ NOMOLUBEY
npeoOpazoBaHuit rpauka GyHKmun v=[ix).

HMamocTpHpOBATE ¢ MOMOLIBK) rpadiika peaibHY O 3ABUCHMOCTb HIH NPOLIECC MO MX NAPAKTEPHCTHKAM.

ApndvernHecKkan ¥ reoMeTpHYecKas Nporpeccun

CBoOOOHO OMNEPHPOBATH MNOHATHAMM, TOCICAOBATCABHOCTh, APH(PMETHYCCKAA W TEOMETPHHMCCKAs
NPOrpeceHm.

3a1aBaTh DOCIEIOBATEILHOCTH PABHBIMU CIOCO0AMI: OIMCATEILHBIM, TADIHYHBIM, C TTOMOMILIO (JOPMY ki
/1-I'0 YJICHA., PCKYPPCHTHBIM.

BBIMOAHATS BBMHCICHHS C HCTOIB30BAHMEM (DOPMYI #-TO 4ACHA APH(PMETHUYCCKOH M IeOMETPHUECKOl
MPOTPECCHIL. CYMMBI IIEPBBIX /1 YISHOB.

H300paskaTh WISHE! MOCICIOBATCILHOCTH TOMKAMI HA KOOPIMHATHOMN MIOCKOCTH.

Pemate 3a134M. CBSAHHBIC C YHCIIOBBIME NOCIIEI0BATEILHOCTAMH, B TOM YHCIIE 30144H H3 PEATBHOM JKHIHH
(C HCTIOIBIOBAHHEM KATBKY.IATOPA. HH(POBBIX TEXHOIOIHIL).

Pacrio3HaBaTte M NPHBOUTL IMPHMEPbI KOHEYHBIX H OECKOHEYHBIX MOCIEIOBATEILHOCTEH. OTPAHHMCHHBIN:
MOCIEI0BATEILHOCTEH, MOHOTOHHO BO3PACTAIOIINY (YOLIBAKLINX) NOCICA0BATEILHOCTCH.

MMeTh MNpEICTABICHHE O CXOIHMOCTH IOCICIOBATCIBHOCTH, VMETb HAXOIHTL CVMMY OECKOHCYHO
VOBIBAIOMIEH reOMETPHYECKOI NPOrpeccHi.

TTprMEHATE METOI MATCMATHYCCKON MHIYKUHH MPH PEIICHHU 3404,

)
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