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IHHOACHUTEJIbBHASA 3ATINCKA

Aure0Opa sBIISIETCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHus: OHA 00ECIeunBacT
W3yYeHHE JPYruX AUCHUIUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U F'YMAHMTApPHOTO LMKIOB, €€ OCBOCHHE
HEOO0X0AMMO ISl TPOJOJDKEHHs 00pa3oBaHWS W B TOBCEIHEBHOW >KM3HU. PasButhe y oOydaromimxcs
HAy4yHBIX MPEACTABIECHUNH O MPOUCXOXKAECHUU M CYIIHOCTH airedpavyeckux adcTpakuui, crocode
OTPAKECHUS MaTEeMaTHYECKOM HAyKOW SBJIEHMH W TMPOLIECCOB B TPHUPOJAE U OOIIECTBE, pOJIK
MaTeMaTHYEeCKOTO MOJICIMPOBAHM B HAyYHOM IO3HAHWU U B TPAKTHKE CHOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUSI W KadeCTB MBIIUICHUS, HEOOXOJUMBIX JUIA aJanTaldd B COBPEMEHHOM
udpoBoM obmiectBe. M3ydeHune anreOpbl oOecrieuyuBaeT pa3BUTHEC YMCHHsI HAONIONaTh, CPABHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOU JEWUCTBUSA M BbIBOJBI, (opMynupoBaTh yTBepxkaeHus. OcBoeHue Kypca aiareopbl
o0ecrieynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYAIOUIUXCS: OHHM HCIIOJB3YIOT NEAYKTUBHBIE H
WHIYKTUBHBIE pacCyXJeHHs, 0000IIeHne U KOHKpETU3alno, adcTparupoBanue u aHanoruto. OOydyeHue
anreOpe MpeanogaraeT 3HAUYUTENbHBIH 00hEM CaMOCTOATENBHOW NESITETPHOCTH OOYUYaIOMIMXCS, MO3TOMY
CaMOCTOSITEIIEHOE PELICHHE 33/1a4 SBIISICTCS peai3aneil e TeIbHOCTHOTO MPUHITUITA O0yICHUSI.

B ctpykrype nporpammsel yueGHOTo Kypca «Anredpa» st OCHOBHOTO 00IIero 00pa3oBaHUsl OCHOBHOE
MECTO 3aHHMAIOT COJIEpXKATeIbHO-METOINYEeCKHe JHHUU: «Uuclia W BBIYHCICHUS», «ANTeOpamuecKue
BEIPQKCHUS», «YpaBHEHHS U HepaBEHCTBay», «DyHKImN». Kaxaas U3 3TUX coaepiKaTebHO -METOIMIECKIX
JVMHHANA pa3BUBAETCS HA MPOTHKEHUH TPEX JIET M3YYEHUS Kypca, B3aUMOJICHUCTBYS C APYTHMMH €T0 JIMHHUSIMH.
B xonme m3ydeHus y4eOHOTO Kypca OOYYarOUIMMCSI TMPUXOIMTCS JIOTHYECKH PacCyKIaTh, MCIOIB30BAThH
TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBSI3M ¢ 3THM B mporpammy yd4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, TIPECTABICHHBIE BO BCEX OCHOBHBIX Pa3Jiellax MaTeMAaTHIECKOTO 00pa30BaHMsI
U CHOCOOCTBYIOIIME OBJIAJEHUIO OOYYaIOIIMMUCS OCHOB YHHMBEPCAJIBHOIO MAaTEMaTHYECKOIO S3bIKa.
ConepxatelbHOH W CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «AnredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copnepxanne mHMM «UKMClla W BBIYHCICHUS» CIY)KUT OCHOBOM MJI JaJbHEHIIEro HU3y4eHUs
MaTEeMAaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YJAIOIIMXCS JJOTMUECKOTO MBIIIIEHUs, (POPMUPOBAHUIO YMEHUS
[I0JIb30BaThCA AITOPUTMaMH, a TaKXKe NPUOOPETEHUI0 MPAKTHYECKUX HAaBBIKOB, HEOOXOIUMBIX s
MIOBCEJHEBHOM KM3HU. Pa3BUTHE MOHATHUSA O YUCIIE HA YPOBHE OCHOBHOI'O O0IIEro 0O0pa3oBaHUs CBSI3aHO C
palMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHCIAMHU, (OPMHUPOBAHUEM IPEICTABIECHUN O AEHCTBUTEIBHOM
qucie. 3aBeplieHrue OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHuIo.

Copnepxanue JByX anreOpauyecKux JHMHUH — «ANredpauyeckue BBIPAKCHHUS» U «YPAaBHEHUS U
HEpaBEHCTBa»  CHOCOOCTBYeT (GOpPMHUPOBaHMIO Yy OOyyarolMXCs  MaTeMaTM4YecKoro  ammaparta,
HE0O0XOAUMOro JUIsl PElIeHUs 3aJady MaTeMaTUKH, CMEKHBIX MPEAMETOB M MPAKTUKO-OPHUEHTHPOBAHHBIX
3agad. Ha ypoBHe ocHOBHOro ofmero oOpa3oBaHusi y4eOHBIM Marepuana TIPYHIUPYETCS BOKPYT
palMOHaNBHBIX BbIpaXXeHUU. Anredpa AeMOHCTPUPYET 3HAYEHHE MATeMAaTUKU Kak S3bIKa JUIsl TOCTPOEHUS
MaTeMaTH4YeCKUX MOJEJeH, OMCcaHusl MPOLECCOB U SIBJIECHUH peaibHOro Mupa. B 3amaun oOydenus anredpe
BXOJT TaKXe JajibHeilee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOro, B YAaCTHOCTH, JUIS
OCBOEHMs Kypca MH(POpPMATUKU, M OBJIAJCHHE HaBBIKAMU JETYKTUBHBIX paccyxjaeHuil. [IpeobpazoBanue
CHUMBOJIBHBIX (OpM CIOCOOCTBYET pa3BUTHUIO BOOOpa)KE€HMs, CIIOCOOHOCTEH K MareMaTHu4ecKOMY
TBOPYECTBY.

Conepxanue (GyHKIMOHATBHO-TpaQUUECKON JTMHUN HALEIEHO Ha MOTydyeHHe OO0yJaroluMuCs 3HaHUH
0 (PyHKUIHMAX KaKk BaKHEWIIeW MaTeMaTHYeCKOW MOJENH Ul OMMCAHMUA M UCCIEJ0BaHUS Pa3sHOOOpa3HbIX
IPOIIECCOB M SBIEHUN B mpupoae M obmectBe. M3yueHne wmarepuanga CHOCOOCTBYET pa3BUTHIO Y
oOyJaromuxcs YMEHHS MCIIOJIBb30BaTh pa3IUYHbIE BBIPA3UTENBHBIE CPEJICTBA SA3bIKA MaTeMaTHKH —
CIIOBECHbIE, CHMBOJIMYECKHE, Tpaduuyeckre, BHOCUT BKJIaJ B (OPMHPOBAHME IPEJICTABICHUH O pPOJIU
MaTeMaTUKU B Pa3BUTUU LIUBUIM3ALNN U KYJIBTYpHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kilaccax m3ydaeTcst ydeOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CIIEAYIOIIME OCHOBHBIE Pa3liesibl coJiepxaHus: «Yucna ¥ BBIYUCICHUS», «AJredpanyecKie BbIPAKEHUS,
«YpaBHEHUS U HEPABEHCTBa», « DyHKIUNY.

Ha wnsyuenue yueOHoro kypca «Anrebpa» orBogutcs 306 gacoB: B 7 kimacce — 102 yaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 gaca B Hezeno), B 9 kinacce — 102 yaca (3 yaca B HeJIeN0).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yucsia 1 BBIYUCTEHUS

JlpoOu OOBIKHOBEHHBIC W JICCATUYHBIC, TIEPEX0]] OT OaHOU (Gopmbl 3ammcu npodeit k apyroi. IlonsTue
paIMOHAIFHOTO YHCIIA, 3aIUCh, CPABHEHHE, YIOPSIOYMBAHHE DPANMOHAIBHBIX YHCET. ApHUPMETHUECKUE
NENCTBUS C pallMOHAIBHBIMU UKcIaMu. Perenue 3aa4d U3 peajibHOM MPaKTUKK Ha YacTH, Ha APOOH.
CreneHb C HaTypalbHBIM TIOKa3aTelIeM: OIpeJAeICHUe, MpeoOpa3oBaHUE BBIPAKCHUNW HA OCHOBE
OTIpeJICIICHUs], 3alMUCh OOJIBIMUX Yucel. [IpOIeHTHI, 3amUCh MPOIEHTOB B BHJIE OpOOH M JApoOU B BUIC
MPOIIEHTOB. TPy OCHOBHBIE 3a/1a4u Ha MPOIIEHTHI, pEIIEHUE 3a/1a4 U3 PEAIbHON MTPAKTUKH.

[IpuMeHeHne mpu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYPATbHbBIX YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE MPsiMasi U 0OpaTHast MPOTOPIHUOHATHHOCTH.

AJiredpanyeckue BbIpaskeHUsl

[lepemenHbIe, YHUCIOBOE 3HAYCHHE BBIPAXKEHUA C TEepeMeHHOW. [lomycTuMble 3Ha4YeHUs TEPEMEHHBIX.
[IpencraBinenre 3aBUCUMOCTH MEXIy BelIWYMHAMU B Bujae Gopmynbl. Beruuciaenus mo dopmymnam.
[IpeobpazoBanme OYKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PaBHBIC BBIPAKEHUS, MTpaBuia peoOpa3oBaHus
CYMM M TIPOM3BECHUH, MPaBHJia PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaracMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OnHounenbl U MHOTOWIeHBL. CTeneHb MHorowieHa. CiokeHue, BBIYMTAHWE, YMHOXEHHE MHOTOWICHOB.
DopMyIIbl  COKpAIIEHHOTO YMHOXXEHHS: KBaJpaT CYMMBI W KBajpar pasHocth. Dopmyna pa3HOCTH
KBaJpaToB. Pa3noxeHnrne MHOTOYWICHOB HA MHOKHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YPaBHEHUs, IPaBuIia MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIBHOCTh YPaBHEHU.
JluneliHOE ypaBHEHHE C OJHOM NMEPEMEHHOM, YMCIO KOPHEHW JUHEHHOIO YpaBHEHHS, PEIICHUE JIMHECHHBIX
ypaBHeHuM. CoOCTaBJI€HHE YpPaBHEHUH 10 YCIOBHUIO 3ajadyd. PenieHue TEeKCTOBBIX 3a/ad € IMOMOUIBIO
YpPaBHCHUH.

JIuHelHOC ypaBHEHUE C IBYMS ITIEpEMEHHBIMH | €ro rpaduk. CucTteMa IByX JUHEHHBIX YPAaBHCHUH C ABYMS
MepeMEeHHbIMHU. PellleHne cUcTeM ypaBHEHHUH CIOCOOOM MOACTaHOBKU. [IpumMephl pelieHHs TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUH.

DOyYHKIHHT

Koopaunara Toukun Ha mpsamoil. YwucnoBele NpoMexyTku. PaccrosHue Mexay IByMs TOYKAMH
KOOPJIMHATHOM MPSIMOHA.

[IpsimoyronpHas cucremMa koopauHat, ocu OX u Oy. AOcuucca ¥ opauHaTa TOYKM Ha KOOPAMHATHOM
wiockoctu. Ilpumeps! rpadukoB, 3agaHHbiX (Gopmynamu. UteHune rpaduKoB peabHBIX 3aBUCHMOCTEH.
[Tonsarue dynkuun. I'paduk Gynkumm. CBoiictBa (pynkumii. JIuneinas ¢ynkous, e€ rpaduk. ['paduk
byukuun y = [x|. ['paduueckoe pernienre TMHEHHBIX YPAaBHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUH.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBampatubeiit kopenb u3 umcna. [loHstue o0 wuppanuoHaibHOM uucie. JlecsTuuHble TPUOTMKEHUS
uppanMoHanbHeiX uyncen. CBoicTBa apudMeTHdecKMX KBAApPaTHBIX KOPHEH M HX TPUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BRIPAXKEHHUI U BEIUUCICHUSIM. [leiicTBUTENbHBIC YKCTIa.

Crenenb c 1eNIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHaapTHas 3alKcCh YUCTA.

AJiredpanyeckue BbIPaKeHUsI

KBagpatHblii TpEXusieH, pa3ioKeHUe KBaIPaTHOTO TPEXUJIEHA HA MHOXKHUTEIH.

AnreOpandeckas JpoOb. OCHOBHOE CBOWMCTBO anreOpanyeckoil apoOu. CrokeHue, BBIYHTAHUE,
YMHOEHUE, JIeNIeHre anredpandeckux Apooeit. ParonanpHbie BRIpAXKESHHS U UX IPeoOpa3oBaHuUe.
YpaBHeHUs] M HEPABECHCTBA

KBanpatHoe ypaBHeHue, popmyrna KOpHel KBapaTHOro ypaBHeHUs. Teopema Buera. Perenne ypaBHeHuUi,
CBOJSIIUXCS K TUHEHHBIM U KBaapaTHbIM. [Ipocreiiime qpoOHO-paniioHaIbHBIE YPAaBHEHHUS.

I'padmyeckas uHTEpIIpeTalus YpaBHEHUN C IBYMS MIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHH C JIB yMs



nepeMeHHbIMU. [Ipumepsl penieHus: cucTeM HEJIMHENHBIX YPAaBHEHUH € IByMs [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CrocoOOM.

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOM IepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB.
JIuHeliHble HEPABEHCTBA C OHON NepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOW IEPEMEHHOM.
DOyHKINH

[Tousarue pyukmuu. O0IaCTh OIPEACACHUS U MHOXKECTBO 3HaUCHMI (yHKIUU. CIIocoObI 3a1aHusl (PYHKIIHIA.
I'padux Gpynkuu. Urenue coiictB pynkuuu o e€ rpaduky. [Ipumeps! rpadukoB GyHKINN, OTPaKAFOIIUX
peaibHbIE IPOILECCHI.

@OyHKIMK, ONHCBHIBAIONINE MPIMYI0 M OOpaTHYIO NPONOPIHOHAIBHBIE 3aBUCHUMOCTH, WX T'paduKH.
OyuxuEn Y = X2, y = X3, y = \X, y=|x|. [paduueckoe pemeHre ypaBHEHNH 1 CHCTEM YPaBHEHHIL.

9 KJIACC

Yucaa v BIYMCTEHHS

PanmionaneHple uwWcna, UppalMOHAIBHBIE YHCIA, KOHEYHBIE U OECKOHEYHBIC JCCATHYHBIC APOOH.
MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JCHCTBHTEIbHBIC YHCIa KaK OECKOHEYHBIC ICCATHYHBIC JIPOOH.
B3auMHO 0O/JHO3Ha4YHOE COOTBETCTBHE MEXJIYy MHOXKECTBOM JEHCTBUTENBHBIX YHCEN W KOOPJAWHATHOMU
MPSIMOM.

CpaBHEHHE ICHUCTBUTEIBHBIX YHCEIl, apu(PMETHIECKUE JSHCTBUS C ICHCTBUTEIIBHBIMHU YUCIAMHU.

Pa3meps! 00BEKTOB OKPYKAFOIIETO MUPA, JNIUTEIIBHOCTD ITPOIIECCOB B OKPYKAIOIIEM MHpE.

[Tpubmx€HHOE 3HAYCHUE BEIMYUHBI, TOUHOCTH pubOImxkenus. Oxpyrienne unceln. [Ipuxkuaka u oreHka
PE3yIbTAaTOB BEIUMCIICHUMN.

YpaBHeHUs] M HEPABEHCTBA

JIluneiinoe ypaBHeHHe. PellieHne ypaBHEHUM, CBOASIIUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUMN, CBOIAIIMXCA K KBaJpaTHBIM. bHKBaJpaTHOE ypaBHEHHE.
[IpuMmepsl peleHrs ypaBHEHHUN TPEThEH M YETBEPTOH CTENEHEH pas3IoKeHNEM Ha MHOKHUTEIIH.

Pemenne mpoOHO-paliMOHATBEHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 3a/1a4 alireOpandecKuM METOJIOM.
VYpaBHeHHE ¢ IBYyMs TIEpEMEHHBIMH M ero rpaduk. Pemenne cucreM AByX JIMHEHHBIX YPAaBHCHHH C JBYMS
nepeMeHHbIMU. PernieHue cucTeM JBYX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHMHOE, a JpPYyroe — BTOpPOH
crenenu. [ padudeckas nHTEpIpETALMSI CUCTEMBl YPABHEHHU C IBYMS ITIE€PEMEHHBIMU.

Pemrenne TeKCTOBBIX 33724 aNreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.

Pemienune nuHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. PelieHrne cucTeM JIMHEHMHBIX HEPAaBEHCTB C OJHOU
nepemenHoi. KBaaparneie HepaBeHCTBA. [’ paduueckast HHTEpIpeTanys HEPaBEeHCTB U CUCTEM HEPABEHCTB C
JIBYMsI TIEPEMEHHBIMHU.

DOyHKIMN

KBagparnunas ¢ynkous, e€ rpaduk um cBoiictBa. [lapabosia, KOOpAWHATHI BEPUIMHBI MMapadoJibl, OCh
CUMMETPHUH 1apaboJIbI.

I'paduku dyrkimit: y = kx, y = kx + b, y =k/x, y=x3, y=x, y= |x|, 1 ux cBoiicTaa.

YucioBble MOCI€10BATEIbHOCTH U IIPOIPECCUN

[TonsiTHe YHMCIIOBOM MOCIEIOBATEIBHOCTH. 3a/laHue TOCIEeNI0OBATeIbHOCTH PEKYppeHTHOU dopmynoit u
(hopmysoit N-ro yieHa.

Apudmernueckas U TreomeTpuueckas mporpeccuu. DopMynbl N-TO  uieHa apudMeTHYecKod H
reoMeTpUUYECKO POrpeccrii, CyMMbI MEPBBIX N YICHOB.

N3o00paxkenue 4aeHOB apu(PMETHUYECKON M TeOMETPHYECKOW MPOTrpeccHil TOYKaMu Ha KOOPAWHATHOU
MJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMAIbHBIM poCT. CIOXKHBIE MPOIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIu4HOCTHBIE Pe3yJILTATBI OCBOCHUS IIPOTPAMMBI Y4EOHOTO Kypca «Anredpa» XapaKTepu3yITCs:
1) naTpuoTHYecKoe BOCIUTAHME:



MIPOSIBJICHUEM MHTEpECca K MPOILIOMY M HACTOSIIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHBIM OTHOIIIEHHUEM
K JOCTHKECHHUSIM POCCHMCKMX MAaT€MaTUKOB UM POCCHUMCKOW MAaTeMaTUYECKOW WIIKOJIbI, K HCIIOJb30BaHUIO
ITHX JOCTHKCHHH B IPYTUX HAYKaX M MPUKIAJIHBIX chepax;

2) TPaKIaHCKOE B IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITMIOJTHCHHUIO OOS3aHHOCTEH TpaKAaHWHA M peau3alldd €ro MpaB, MPEICTABICHUEM O
MAaTeMaTHYE€CKMX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHUM, MPOIEAYP T'PaXKIAHCKOTO
oOmecTBa (HapuMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJICHUIO dTHUYECKUX ITPOOJICM, CBS3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTW)KEHHWUA HayKd, OCO3HAaHHEM BAXHOCTU MOPAIBHO-ITHUYECKUX
MIPUHIIUATIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTUBHOE y4acTHE B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTEMaTHYECKOW HaIpaBJIEHHOCTH,
OCO3HAaHUEM BAXXHOCTH MaTEeMaTHYECKOTO OOpa3oBaHMs Ha MPOTSHDKEHHM BCEH JKU3HU JJIsl YCIICITHOMW
npoheCCHOHANBHOM ACSITEIPHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM HHAUBUIYATHHON TpaeKTOpUH OOpa30BaHUS U >KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHAJIBFHOMY W ACTETHYECKOMY BOCIPUSTHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad,
perieHui, pacCyXICHH, YMEHUIO BUACTh MaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOr0 MO3HAHMS:

OpHEHTAIlMEH B JEATEIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEJACTaBICHUNU 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, MPUPOABI M OOIEeCTBa, MOHUMAaHUEM MATEMaTHYECKON HAayKH Kak
chepsl YeIOBEYECKOW NEeATEeTbHOCTH, JTAnoB €€ pa3BUTHS W 3HAYUMOCTU IS Pa3BUTHS IMBUIM3AINH,
OBJIAQJICHUEM S3BIKOM MATEMAaTHKH W MaTEeMaTHYeCKOW KyJIbTYpOHl Kak CpEJACTBOM IIO3HAHWSI MHpA,
OBJIQJICHUEM MPOCTEHIITMMHU HAaBBIKAMH UCCIIEA0BATEIIbCKOM IS TEIIbHOCTH;

6) dusnueckoe BocnuTaHWe, (OPMHPOBAHHME KYJbTYPbl 310POBbSI M  3MOIHMOHAIBLHOIO
O0J1aronmoJryyms:

TOTOBHOCTBIO NMPUMEHSTh MaTeMAaTHYECKHE 3HAHUS B WMHTEPECaxX CBOETO 37I0POBbs, BEIECHHUS 3I0POBOTO
oOpaza u3HH (3I0POBOC THTAaHHWE, COATAHCHPOBAHHBIM PEXKHM 3aHATHH M OTHbIXa, peryJspHas
(du3uvecKkass aKTUBHOCTH), C(OPMHPOBAHHOCTHIO HaBbIKa pediIeKCHU, TPH3HAHWEM CBOETO IpaBa Ha
omuOKy ¥ TAKOTO K€ ITpaBa JPYroro 4eJoBeKa;

7) 3K0JIOrHYecKoe BOCIIUTAHHE:

OpHEHTAIlMCH Ha TNPHMEHEHHUE MaTEeMaTHYECKUX 3HAHWM I pElIeHHs 3a1ad B 00JIACTH COXPaHHOCTH
OKPYXKaIoIIeH Cpeibl, INIAHWPOBAHUS ITOCTYIKOB U OIICHKHA MUX BO3MOJKHBIX IMOCJISACTBUH IS OKPYKAFOIICH
Cpelibl, 0OCO3HAHUEM TJIO0ATLHOTO XapakTepa KOJIOTHYECKUX MPOOJIeM U IMyTeH MX PEIICHHS;

8) ajanTanus K M3MEHAIOLIUMCS YCJIOBHAM COIMATBLHOM H MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCIIOBHUSAX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
4yepe3 MPAKTUYECKYIO JCATEIBHOCTh, B TOM YHCIICE YMEHHUE YUYWUThCS Yy JAPYTHUX JIOACH, MpUoOpeTarh B
COBMECTHOM JCATEIPHOCTH HOBBIC 3HAHHUS, HABBIKK U KOMITICTCHITUM U3 OTIBITA JPYTHX;

HEOOXOIUMOCTBI0O B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM 4YHCIEC (GOPMYIUPOBATH HJICH, ITOHSATHUS,
TUIIOTE3bI 00 00BEKTAX U SBJICHUSX, B TOM YHCJIE PAHEE HEM3BECTHBIX, OCO3HABATH JCHUIIUTHI COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHTYAIIMIO, BOCIPUHHMMATHh CTPECCOBYIO CHTYAIllMI0 KaK BBI3OB,
TpeOyromuii KOHTpMEp, KOPPEKTUPOBATh NPUHUMAEMbIe pEIIeHUS U JeHCTBUS, (QOopMyaupoBaTh H
OIICHUBATh PUCKU U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIC JCHCTBUSA

ba3oBble Joruyeckue qeMcTBUA:

e BBIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TOHSITHM,
OTHOIICHUH MEXKJy TOHATHUSIMH, (OPMYJIMPOBATH OIPEACICHHUS IOHSATHH, YCTaHABJIMBATh
CYIIECTBEHHBI MPU3HAK KIACCH(PUKAIIMU, OCHOBaHUs NJs 0OOOIIEHHS W CPaBHEHUS, KPUTECPHUH
MIPOBOJIMMOI0 aHAJIN3a;



e BOCHpUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:  YTBEPAUTEIbHBIE |
OTpUIATENIbHBIE, eMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC,

e BBISIBJIISITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpeYHs B (akTaX, MAHHBIX,
HAONIOJICHUSX ¥ YTBEPXKICHUSX, MpeAaratb KPUTEPHH JJIs BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

e JeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKHM, JEAYKTUBHBIX U  WHIYKTHBHBIX
YMO3aKJIFOU€HHUM, YMO3aKIIFOUEHHI 110 aHAJIOTHH;

e pa3buparh OKA3aTEIbCTBA MATEMATUYCCKUX YTBEPIKICHUHU (TPSIMBIC W OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITCJIBHO ~ HECJIOXKHBIC  JOKAa3aTelIbCTBA  MaTEeMAaTHYeCKUX  (DaKTOB,  BBICTPAUBATh
apryMeHTaIlHI0, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIE PACCYKICHHUS,

e BBIOMpAaTH CHOCOO pemieHus y4eOHOHM 3amadyn (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpaTh HAOOJIEe TOIXO AN ¢ YYETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBare/ibCcKue AeiCTBUSA:

e  HCIOJIH30BATh BOIMPOCH KaK MCCIEI0BATEILCKUM HHCTPYMEHT MO3HAHUsA, (POPMYIHPOBATH BOIPOCHI,
(uKcUpyIOIUe MPOTHBOPEUYUE, MPOOJIEMy, CaMOCTOSITEIPHO YCTAaHABJIMBATH HCKOMOE M JaHHOE,
(hopMupOBaTH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TPOBOJUTH IO CAMOCTOSTEIBHO COCTaBIICHHOMY IUIAHY HECJIOXKHBINH SKCIIEPUMEHT, HEOOJBIIOe
WCCTEOBAaHUE TI0 YCTAHOBJIIGHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOOBeKTa, 3aBHUCHMOCTEH
00BEKTOB MEX]y COOO0M;

e  CaMOCTOSTENHHO (opMynupoBaTh O0OOOIMICHUS W BBIBOJABI 10 PE3yJbTaTaM TMPOBEIEHHOTO
HaONIOZCHUS, HMCCIIEIOBAHMS, OIICHUBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTAaTOB, BHIBOJOB W
000011IeH I];

e TIPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IIPOIECCA, a TAKXKE BBIIBUTATH MPEATOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undopmaumueii:

e  BBISIBJISITh HEJAOCTATOYHOCTh U M3OBITOYHOCTh MH(OPMALMU, NaHHBIX, HEOOXOIUMBIX AJISl pElICHUS
3a/1a4u;

e BBIOMpATh, AHAIU3UPOBATh, CUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO PA3TUUHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

e BpIOUpaTh GopMy MpeAcTaBieHUs UHGOPMAIMK U WUTIOCTPUPOBATh pelllaeMble 3aJaud CXeMaMH,
JyarpaMmmamu, HHOUM rpadukoil U uX KOMOMHALIMSIMU;

e OILIGHUMBAaTh HAAEKHOCTH HMHPOPMAIMM TIO0  KPUTEPUSM, MPEAJIOKEHHBIM  YUYUTEIEM WU
chOopMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

e BOCHpPUHUMATh U (POPMYIHUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU U IIENIIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHUSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y PelIeHHs 3a1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN PEe3yibTar;

e B X0Je OOCYXJEHHUS 33aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, TPOOIeMbl, pelaeMoit
3a/lauM, BBICKA3bIBaTh WJICH, HAIlEICHHbIE HA IOUCK PEIICHHUS, COMOCTABISATH CBOU CYKICHHS C
CYXKJCHUSAMH JPYrMX YYaCTHUKOB JHanora, OOHapyXHBaThb pa3jHuMe U CXOACTBO MO3UIUI, B
KOPpeKTHOH hopMe hopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHHUS;

e TMPEACTABIATH pPE3YyJAbTaThl  pEUIeHHS  3aJa4yd, OKCIEPUMEHTa, HCCIEAOBAaHUSA, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (PopMar BBICTYIUIEHHUS] C Y4ETOM 3ajad MpEe3eHTAIlMH U 0COOeHHOCTel
ayJIUTOPHUH;

e TOHMMATh M HCIOJIF30BaTh MPEUMYIIECTBA KOMAHIHON W WHAWBHUYaTbHOW pabOTHl MpU pelIeHUH
y4eOHBIX MaTeMaTUYECKUX 33]1a4;

e TMPUHUMATH IIe]Ib COBMECTHOH JEeATENbHOCTH, IUIAHMPOBATh OPraHU3aIllMI0 COBMECTHOM pabOTHI,
pacnpeAensTh BUABI paboT, JOrOBapuBaThCSA, 0OCYKIaTh MPOIECC M Pe3ylabTaT padoThl, 06001IaTh
MHEHHS HECKOJIBKHUX JIFO/ICH;

e Y4acTBOBaTh B IpymmoBbIX Gopmax paboTel (00CykIeHUs, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
JpyTHe), BBITIONHATH CBOIO YacTh PaOOTHI U KOOPAWHUPOBATH CBOM JCHCTBHS C IPYTHMMH YICHAMHU
KOMaHJIbl, OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMMUNA TPOAYKT 1O  KPUTEPUM,
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepcajibHbIe YYeOHbIe AeiCTBUS



Camoopranmn3anus:

e  CaMOCTOSITENILHO COCTABJISATH TUIAH, AITOPUTM PEIICHUS 3a/1a4yd (MU ero 4acTh), BEIOMpaATh Crocod
peuieHus ¢ y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

e BIANETh CHOCOOAMH CAaMOINPOBEPKH, CAMOKOHTPOJIS Tpolecca U pe3ylbTara  pelICHHS
MaTeMaTUIECKOM 3a1a9Hu;

e MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPHU PEIICHUM 33Ja4l, BHOCUTh KOPPEKTUBBI B
JIEeATEIIbHOCTh Ha OCHOBE HOBBIX 0OCTOSTEIIbCTB, HAMACHHBIX OIMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yibTaTa ACATEILHOCTH ITOCTABJICHHOW IIEIM M YCIOBHUSAM, OOBSICHSATH
NPUYUHBL  JOCTWKEHUS WM HEJOCTIDKCHHS 1I€JIM, HAaXOJWTh OIIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATDBI
K xonIty 00yuenus B 7 kjacce 00yJaronuics moayduT CIEAYIONINE TPEIMETHBIC PE3YIbTAThI:

Yucaa u BbIYUCTEHUS

BEITIOJIHATE, coYeTasl YCTHBIE W IHAChMEHHBIC MPHEMBI, apu(METHYCCKHE ICHCTBUS C pallMOHATBHBIMHU
YUCJIaMH.

HaxonuTh 3HaUYEHUS YMCIOBBIX BBIPAKCHHH, TPUMEHATH Pa3HOOOPa3HbIe CIIOCOOBI U MPUEMBI BEIYUCIICHHUS
3HAYEHUH JPOOHBIX BRIPAKCHUM, COJICPIKAIINX OOBIKHOBCHHBIC M JICCITHYHBIC IPOOH.

[Tepexomute OT oOmHOW (OpPMBI 3amUCH 4YHCeNn K JApyrod (mpeoOpa3oBBIBaTH NECATUYHYIO ApoOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUYHYIO IPOOB).
CpaBHUBATh U YIOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisTh 4yncia.

BbINoNHATE MPUKUAKY U OLEHKY pe3yibTaTa BBIYMCIEHUM, OLICHKY 3HAYEHWI YHMCIOBBIX BBIPAKECHUI.
BoInosHATE AeMCTBUS CO CTEMEHSIMU C HAaTypalbHBIMU MMOKA3aTESIMU.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemars MIPAKTUKO-OPUEHTUPOBAHHBIE 3ajauu, CBSI3aHHBIE c OTHOIIICHHUEM BEJIMYMH,
MIPOMOPLIMOHAIBHOCTBIO BEJIMYUH, MTPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YAbTAThl PELICHUS 3a7au C Y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpasKeHUsl

Hcnonb3oBath anredpanvyeckyro TEPMHUHOJIOTHIO M CHUMBOJIMKY, NMPUMEHSATh €€ B IPOIECCe OCBOCHUS
y4eOHOT0 MaTepHaia.

Haxonuth 3HaueHus OyKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUEHUSX I1EPEM CHHBIX.

BoimonHaTe mpeoOpa3oBaHUs 1ENOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHHEM MOJOOHBIX ClaraeMblx,
PacKpbITHEM CKOOOK.

BbInoyHATE YMHOKEHHE OJHOWIEHA Ha MHOTOWIEH W MHOTOYIEHA Ha MHOTOWIEH, MPUMEHATh (POpPMYIIbI
KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHE MHOTOYJICHOB HAa MHOXXHMTEIH C TMOMOINBIO BBHIHECEHHS 33 CKOOKH 00Iero
MHO>KHTEJIS, TPYIIHPOBKH CIAaraeMbIX, MpUMEHEHHs (OpMYI COKPAIIEHHOTO YMHOKECHHUS.

[IpumeHsaTh TIpeoOpa3oBaHUs MHOTOWICHOB Ui PEIICHHS PA3IUYHBIX 3a7ad U3 MaTEMaTHKH, CMEKHBIX
MpPeIMETOB, U3 peaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA cTEMEHEH ¢ HaTypallbHBIMU MOKa3aTeNsIMHU IS TPe00pa30BaHus BEIPAKEHH.
YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHblE ypaBHEHHS C OJHOM IEPEMEHHOM, NpPHUMEHsAS IMpaBuja MEepexoja OT HUCXOJHOTO
ypaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh, ABISETCS JIM YMCIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPaBHEHUH 1 UX CHCTEM.

[ToxpOupath mpuUMepHI Map Yuce, SBISIONUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C IByMS ITEPEMEHHBIMHU.
CTpouTh B KOOPAWHATHOW MIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHUS C JABYMS MEPEMEHHBIMHU, MOJIB3YSACH
rpaduKoM, TPUBOTUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemath crcteMsl IByX TMHEWHBIX YPaBHEHUH C IBYMS TIEPEMEHHBIMH, B TOM YUCIIE TpadUIecKu.
CocTaBisaTh W pemiath JUHEHHOE ypaBHEHHE WM CHCTEMY JTUHEHHBIX ypaBHEHUH MO YCIOBUIO 3a/1ayH,



WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4d MMOJIYYEHHBIN PE3YIbTAT.

DyHKUUH

N300paxkaTh Ha KOOPAWHATHOW MPSIMOM TOYKH, COOTBETCTBYIONIWE 3aJaHHBIM KOOpIMHATAM, JIy4H,
OTPE3KH, HHTEPBAJIBI, 3AIMCHIBATH YHMCIOBBIE TIPOMEKYTKH HA aIreOpandecKoM S3bIKE.

OtmedaTh B KOOPJIUHATHON TIIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM, CTPOUTH T'padUKH JTHHEHHBIX
¢dbysakmii. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MOMONIBIO (DYHKIIMI W3BECTHBIE 3aBUCHUMOCTH MEXKAY BEIWYMHAMU: CKOPOCTh, BpEMS,
paccTosiHue, 1ieHa, KOJIMYeCTBO, CTOMMOCTD, TPOU3BOAUTEIIBHOCTD, BpEeMsi, 00bEM pabOTHI.

Haxonute 3HaueHue GyHKIIUU 10 3HAYEHUIO €€ apryMeHTa.

[Torumars rpaduveckuii criocod MpeCcTaBlIeHUs U aHaIu3a HH(OPMAIIUH, U3BIICKATh U HHTEPIPETHPOBATH
nHGOpPMAIHIO U3 TPAPUKOB PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonIy o0yuenus B 8 kiacce 00yJaronuics moayduT CIEIYIONIUE TPEIMETHBIC PE3YIbTATHI:

Yucaa v BIYMCTIEHHS

Hcnonp3oBaTh HayaJdbHBIE IPEJACTABIICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCENI I CpaBHEHUS,
OKPYIJICHHS ¥ BBIYUCIICHUM, N300pakaTh EHCTBUTEIbHBIC YMCIIA TOYKAMU Ha KOOPJAUHATHOMW TIPSIMOA.
[IpumeHaTh OHATHE apU(PMETHIESCKOTO KBAaIPaTHOTO KOPHS, HAXOAUTh KBaJAPATHBIC KOPHU, UCIIOJB3YS ITPH
HEOOXOUMOCTH KaJbKYJISATOP, BBITIOJHATH MPE0Opa30BaHUs BEIPAKECHHM, COJCPIKANTNX KBAIpaTHBIE KOPHH,
HCTOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJBITUX U MATTBIX YUCEIT C TIOMOIIBIO JECATHYHBIX Apo0eit u creneHeit uncna 10.
AJiredpanueckue BbIpaKeHUs

[IpuMeHSTh TOHATHE CTETIEHW C IeJIBIM TIOKa3aTeJieM, BBITIOJHATh TPEoOpa3oBaHUsS BBIPAKECHUM,
COZEpKaIIUX CTENEHHU C LIEJIBIM MOKa3aTeJIeM.

BrIomHATE TOXIECTBEHHBIC MPE0Opa30BaHMs PAIlMOHAIBHBIX BBIPAKCHWN HA OCHOBE TMPaBWIJI JICWCTBUI
HaJl MHOTOWICHAMH M aJITeOpanyecKUMH JAPOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpuMeHsaTh TIpeoOpa3oBaHUs BBIPAKECHUN I PEIICHUS Pa3IMYHBIX 3a/7ad U3 MaTEMaTHKH, CMEXHBIX
MPEIMETOB, U3 PEATbHOW MPAKTUKHU.

YpaBHeHus1 1 HepaBeHCTBA

Pemate nuHeliHble, KBagpaTHbIC YPaBHEHUS U pPallMOHAJIbHBIC YPAaBHEHMS, CBOJSALINECS K HUM, CHCTEMBbI
JIBYX YPaBHEHMI C ABYMS IEPEMEHHBIMU.

[IpoBoauTh MpoOCTEHIIINE UCCIENOBAaHUS YPAaBHEHUM U CUCTEM YpPaBHEHHUM, B TOM YHCJE C IPUMEHEHUEM
rpadu4ecKux MpeACcTaBICHUHN (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WJIM CHCTEMa YpaBHEHUM PEIICHHS,
€CJIM UMEET, TO CKOJIBKO, M IPOYee).

[TepexoauTh OT CIOBECHOU (OPMYIUPOBKH 3aJa4H K €€ aareOpandecKoi MOACIN C IIOMOIIbIO COCTaBICHUS
YpPaBHEHUS WU CHUCTEMbl YPAaBHEHUW, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauu
MOJIy4CHHBIN pe3yJbTart.

[IpuMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHbIC HEPABEHCTBA C
OJIHOM TEpPeMEHHON W HX CHUCTEMBI, JaBaTh TrpapUuecKyl0 WUIIOCTPALMI0O MHOXKECTBA peIIeHUN
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIMH

[ToHuMaTth U UCTONB30BaTh (DYHKIIMOHATBHBIE IOHATUS U SI3bIK (TEPMHUHBI, CAMBOJINYECKHE 0003HAYCHHUS ),
OTIpeIeNATh 3HaYeHHE (PYHKIIUU 0 3HAUYECHUIO apryMEeHTa, OMPEeIeNsITh CBOMCTBA GYHKIMH 10 €€ rpaduKy.
CtpouTth rpadiku JIeMEHTapHBIX (PYHKIMI BU/IA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OHCHIBAaTb CBOICTBA YHCIOBOH (YHKIINH MO e rpaduKy.

K xoHiy o0ydyenust B 9 ki1acce oOyJaromuiics MoyduT CIEAYIOIINE TPeIMETHbIE PE3yabTaThI:

Yucaa v BLIYUCIEHUA

CpaBHMBATh U yIOPSAAOUYMUBATH PALIMOHATBHBIE U UPPALIMOHATILHBIE YHCTIA.

BeimonHaTe apudmernueckue AEUCTBUS C PAlMOHAIBHBIMH YHUCIIAMHU, COYETasl YCTHBIE M IMHUCHMEHHBIE
MPUEMBI, BBITIOIHATH BHIUUCIIEHUS C UPPAIMOHATIBHBIMA YHACIaAMU.

HaxomuTe 3HaueHHs creneHeW € LENbIMU IOKA3aTeNIMU W KOPHEH, BBIYMCIATH 3HAYEHUsI YHCIOBBIX
BBIPAXKCHUI.



OKpyrisiTh NEUCTBUTENBHBIC YKCIA, BBIMOJHATh MPUKUIKY PE3yiIbTaTa BBIYMCIICHHH, OLIEHKY YHUCIIOBBIX
BBIPAKCHUM.

YpaBHeHusI H HEPaABEHCTBA

Pemate nuHeiiHbIe W KBaJgpaTHBIC YpaBHEHHs, ypaBHEHMS, CBOJSIIMECS K HHUM, IpOCTEHIIne ApOoOHO-
paLOHAIbHBIE YPABHEHUS.

Pemrate cuctempl AByX JIMHEHWHBIX YPAaBHEHMH C JBYMs IIEPEMEHHBIMU M CUCTEMBI JBYX YpaBHEHUH, B
KOTOPBIX OJIHO YPAaBHEHUE HE SABJISICTCS JIMHEVHBIM.

Pemath TekcTOBBIE 3a/1a4M aJIreOpanvyeckuM CrocoOOM ¢ MOMOUIbIO COCTABIICHUSI YPABHEHUS WJIU CUCTEMBbI
JBYX YPaBHEHUU C IBYMS TIEPEMEHHBIMHU.

IIpoBoauTh MpOCTEUIIIME HUCCIICAOBAHUS YPABHEHHUM M CUCTEM YpPaBHEHHM, B TOM YHCIIE C MPUMEHEHHUEM
rpadMYecKuX TpeACTaBICHUH (yCTaHABIUBATh, UIMEET JIM ypaBHEHHE WMJIM CHCTEMa YPaBHEHUHN pelIeHUs,
€CJIM UMEET, TO CKOJIbKO, U ITPOoYee).

Pemars nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh peElIeHWE HEPAaBEHCTB Ha
YUCIIOBOM MPAMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemrate cucTemsbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAOIINE KBAJPATHOE HEPABEHCTBO,
n300paxkaTh peIIeHWE CHCTEMbl HEPaBEHCTB Ha UYMCJIOBOM MPSMOM, 3alHCHIBaTh PEIICHHE C MOMOUIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 334a4.

D yHKUUHA

Pacnio3znaBath (yHKIMM W3y4eHHBIX BUJOB. [I0Ka3bIBaTh CXeMaTHYECKH PACIOJIOKEHUE Ha KOOPIUHATHON
miockocTH rpadukoB (yHkumit Buga: y = kx, y =kx + b,y = k/x,y=ax2 + bx + ¢,y =x3,y= Vx, y = x|,
B 3aBUCHMOCTH OT 3Ha4eHHH K0A((HUIIMEHTOB, ONIMCHIBATh CBOMCTBA (PYHKIIUIA.

Crpoutp u wu300pakarb cxeMaTH4eCKU Tpadukyd KBAaApaTUYHBIX (YHKIMM, OMNHUCHIBAaTH CBOMCTBa
KBaJIpaTUYHBIX (QYHKIIUH 110 UX rpadukam.

Pacnio3znaBath KBajpaTH4HyI0 (GYHKIHIO 1O (OpMYyse, TPUBOIUTH MPUMEPHl KBAJIPaTUYHBIX (QYHKUUN H3
peasibHOM KU3HH, (PU3HKHU, TEOMETPHH.

Yucii0Bble NM0CJIEA0BATEIBHOCTH U MPOIPECCHH

Pacnio3znaBath apudmMeTnyeckyro U reOMETPHUECKYIO IPOrPECCUH MPHU PA3HBIX CIIOCO0aX 3aaHusl.
BbINONHATE BBIYMCIIEHUSI C HUCMOJIb30BaHHEM (OPMYT N-TO 4WieHa apuMeTHYecKOl M TeoMeTpUYEecKOM
MIPOrpeCCUil, CyMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4eHbl NOCIEI0BATEIHHOCTH TOUKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.

Pewrate 3amaum, cBsi3aHHBIE C YMCIOBBIMH IIOCJEIOBATEIBHOCTSAMU, B TOM YHUCIE 3a/adyd U3 PEaIbHOU
KHU3HU (C UCIIOJIb30BAHUEM KaJIbKYISATOPA, U(PPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue pazaena (TeMbl) Komnunuectso
4acoB

7 kiaacce

Brerpaxenus

[IpeoOpaszoBanme BbIpaKEHUI

YpaBHEHHU C OTHON NIEPEMEHHOU

CraTucTUYeCKHE XapaKTCPUCTUKU

OyHKIMHN U UX rpaduku

JIuneitHast pyHKUUSA

CreneHb U e€ CBOWMCTBA

OIHOYWIECHEI

CYMMa " Pa3sHOCTb MHOTOYJICHOB

N W OO o O 01 | O] O1

HpOI/IBBCI[CHI/Ie OJHOYJICHA U MHOI'OYJICHA

=
o

HpOI/IBBCI[CHI/IC MHOT'OYJICHOB




KBanpar cymMBl 1 KBasipaT pa3HOCTU

Paznocth kBagpaToB. Cymma 1 pa3HOCTh KyOOB

[IpeoOpa3oBaHme METBIX BRIPAKESHUN

JInHelHbIe YpaBHCHUSA C IBYMA ICPEMCHHBIMU U UX CUCTCMbI

Pemrenne cucreM JIMHEMHBIX YpaBHEHUN

OO &~ NN O1

IToBTOpEHUE

UTOTO 102
8 ki1ace

[ToBTOpEHue 3
Panmonansubie npoou. 17
KBanpaTHbie KOpHH. 23
KBanpaTtHbie ypaBHEHUSI. 25
HepaBeHcTBa. 18
CreneHsb ¢ 1eJbIM MOKa3aTeIeM. 8
[ToBTOpEHUE 8
WUTOTO 102
9 kiacce

[ToBTOpEHUE 3
OYHKIMK 1 UX CBOMCTBA. 3
KBanpaTHbIii TpexuiieH. 6
KBagparnunas ¢yHkmus u ee rpaduk. 7
Crenennas ¢yakius. Kopenb N-oii crenenn 7
VYpaBHEHUsI C OTHON TIEPEMEHHOM. 8
HepaBenctBa ¢ 0HOM IEpEeMEHHOM. 11
VYpaBHEHUs C IBYMS TIEPEMEHHBIMHU U KX CHCTEMBI 13
HepaBenctBa ¢ AByMSsI IEPEMEHHBIMU U X CUCTEMBI 6
Apudmernueckas Iporpeccus. 9
I'eomeTrpuueckas mporpeccusi. 8
DNeMeHThl KOMOMHATOPHKH. 3
HavanpHbie cBeieHUS U3 TEOPUN BEPOSTHOCTH. 5
[ToBTOpEHME. 13
UTOTO 102
7 kaace

KonTponsasie paboTsr — 9

8 kaace
KonTponsusie paboTsr — 9

9 kaace
KonTponsusie paboTsr — 9
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