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MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa sBJISIETCS ONHUM U3 ONOPHBIX KYPCOB OCHOBHOTO 0OIIero o0pa3oBaHHs OHA
o0ecrieunBaeT U3yueHHe IPYTUX TUCIUILINH, KAK €CTECTBEHHO-HAYYHOTO, TaK U T'YMaHHUTAPHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO Uil TIPOJOJIKEHUSI OOPa30BaHUs U B TIOBCEAHEBHOM *KU3HML.
PazButre y o0Oy4arOImuXcs HAy4YHBIX TNPEACTABICHHA O MPOUCXOKIAEHUH U CYIIHOCTH
anreOpandyecknx aOCTpakmuid, crnocobe OTpaKeHHsT MAaTeMaTHYeCKOW HAyKOW SIBICHUH W
NpOIIECCOB B NpUpoAe MU OOLIeCTBE, POJIM MaTeMaTHYECKOTO MOIETUPOBAHHUS B HAYYHOM
MO3HAHUU U B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS] M KAYECTB
MBILLJICHUS,, HEOOXOIUMBIX JJIsi afanTalud B COBpeMEHHOM LudpoBoM oduiectBe. M3ydenue
anreOpel o0ecrneYnBaeT pa3BUTHE yMeHHs1 HAOJIOIaTh, CPABHUBATD, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINIIEHHS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
OeWCcTBHs U BbIBOABI, (HOopMynupoBaTh yTBep:kaeHus. OcBoeHHEe Kypca anreOpbl obecrednBaeT
pa3BUTHE JIOTHYECKOTO MBIILIEHUS] OOYYaIOIIUXCS: OHH HCIONb3YIOT JA€AyKTUBHbIE U
UHIYKTUBHBIE pacCyKAeHus, o0OOLIeHne 1 KOHKPeTH3aluio, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenne anreOpe mNpeAnojaraeT 3HAYUTENbHBIM OOBEM CAMOCTOSITENIBHON MAEATEeTbHOCTU
o0y4aImuxcs, IO3TOMY CaMOCTOSITENIbHOE pELIeHHe 3aj1ad  sBJSIETCS — peaiu3aluen
NeSITeJIbHOCTHOTO TPHHIINIA OOyYeHusI.

B crpykrype mnporpammsel y4deOHOTO Kypca «AnreOpa» ansi OCHOBHOTO OOIIero
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COAEPKATENbHO-METOAMYEeCKHe JUHUM: «Yucna u
BBIUUCIIEHUS, «AJreOpandecKkue BbIpakeHUs», «YpaBHEHHs W HEPABEHCTBA», «DYyHKIIHN».
Kaknast u3 3TUX COmepIKaTeIbHO-METOIHYECKUX JIMHUN Pa3BUBAETCS HA MPOTSDKEHHH TPEX JIET
U3yUYeHHsl Kypca, B3aMMOEHCTBYs C IPYTMMHU €ro JIMHUSMH. B xome uzyueHusi yueOHOTo Kypca
00y4arOIUMCS IPUXOAMUTCS JIOTHUECKH PACCY)KIAATh, UCMOJIB30BATh TEOPETUKO-MHOKECTBEHHbBIN
si3bIK. B CBsI3u ¢ 3TUM B mporpamMMy y4eOHOTro Kypca « Ajredpay BKIIFOYEHBI HEKOTOPbIE OCHOBBI
JIOTMKHY, TPECTaBJIeHHbIE BO BCEX OCHOBHBIX pa3fesiaX MaTeMaTHUeCKOro oOpa3oBaHHs M
CHOCOOCTBYIOIINE OBJAACHUI OOYHYAIOUIUMUCS OCHOB YHHBEPCAJIBHOTO MAaTEeMAaTHYECKOTrO
si3bika. CoziepskaTeNbHON W CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOTO Kypca « Anredpay sBiseTcs
€ro MHTErPUPOBAHHBIIN XapaKTep.

Conepxxaane nuHUM «YUucna W BBIYUCICHUSD) CIYKUT OCHOBOW MJisl JaJbHEHIIETro
U3yUYeHHs] MATEMATHUKU, CIMOCOOCTBYET PA3BUTHUIO Y OOYYArOIIUXCS JIOTMYECKOTO MBIILICHMSI,
(bOPMHUPOBAHHIO YMEHHS IMOJIb30BATHCS AJITOPUTMAMH, a TakKe MPUOOPETEHUIO MPAKTHUECKUX
HABBIKOB, HEOOXOAUMBIX MJISi MOBCEIHEBHOW >XW3HH. Pa3BUTHE TOHSATHS O YHCIE HA YPOBHE
OCHOBHOTO 00LIero o0pa3oBaHusi CBS3aHO C PAllMOHAIBHBIMU M HPPALHOHAIbHBIMUA YHCIAMU,
(opMHpOBaHHEM MPEACTABICHUN O NEHCTBUTEIHHOM YHUCIE. 3aBeplleHHe OCBOCHHUS YHUCIOBOMH
JUHUHU OTHECEHO K cpenHeMy o0mmeMy 0Opa3oBaHUIO.

Conmepxanue OByx ajreOpaviuecKux JHUHUNA — «AnreOpanyecKie BbIPAKEHUS» U
«YpaBHEeHHsT U HEpPaBEHCTBA»  CMOCOOCTByeT  (popMUpOBaHHIO Y  OOYYarOLIHXCSI
MaTEeMaTU4YeCKOro ammnapara, HeoOXOOUMOro mJisi PeLIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
NpEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHbBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHus
yueOHbII ~ MaTepuan TCPyNIUPYETCs  BOKPYT  PAllMOHANBbHBIX  BbIpakeHui.  AnreOpa
JIEMOHCTPUPYET 3HAYEHHE MATEMATUKU KaK SI3bIKA JJIsl TOCTPOEHUST MaTeMaTHYECKHUX MOJENEH,
OMUCAaHUs MPOLECCOB U SIBJICHUH peanbHOro Mupa. B 3amaun oOydeHus: anreOpe BXOAAT TaKKe
najgbHEHIee pPa3sBUTHE AJTOPUTMHUYECKOrO MBIILICHUS, HEOOXOAMMOrOo, B YaCTHOCTH, ISt
OCBOEHMsI Kypca WHGPOPMATHKH, W OBJAJEHWE HABbIKAMH JEAYKTUBHBIX PacCCyKICHHA.
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[IpeobpazoBanue CUMBOJIbHBIX (POPM CHOCOOCTBYET Pa3BUTHIO BOOOpasKeHUs, CIOCOOHOCTEH K
MaTeMaTHIECKOMY TBOPUECTBY.

Conmepxanne  (QyHKIMOHAJIBbHO-rpaUuecKOl  JIMHUM  HALEIEHO Ha  TOJy4YeHHe
00yHaromUMUCs 3HAHUH O (YHKIHSIX KaK BaXKHEHIIeH MaTeMaTHUYeCKONW MOJEH AJIsi OTIUCAHUS
U HCCJIEAOBAHUS Pa3HOOOPa3HBIX NMPOLECCOB M SIBJICHUH B mpupoae u oldmectse. M3ydeHune
Marepuajia CIIOCOOCTBYET pPa3BUTHIO Yy OOYYAIOLIMXCS YMEHHs HCIIOJIb30BaTh pPa3IUYHBIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATHKH — CJIOBECHBIEC, CHMBOJIMYECKUE, rpaduueckue,
BHOCHT BKJIaJ B ()OPMHPOBAHUE MPEICTABIEHUH O POJIM MATEMATUKU B PA3BUTHH LIUBIIIN3ALIH
U KYJBTYPHL.

CornacHo yweOHOMy mtaHy B 7-9 kiaccax wu3y4aercss y4eOHBIH Kypc «Anrebpay,
KOTOPBII BKIIFOYAET CIENYIOIHE OCHOBHBIE pasfeNibl cofep:kaHus: «YUucia W BBIYHUCIECHUS,
«Anrebpanueckre BIPAKEHUS», « Y pPaBHEHHS U HEPaBEHCTBAY, K DyHKIUNY.

Ha usyuenne yueGHOTrO Kypca « Anrebpa» orBogurcs 306 gacos: B 7 kinacce — 102 vaca (3
yaca B Heneno), B 8 kiacce — 102 ygaca (3 vaca B Hexenmo), B 9 kiacce — 102 gaca (3 gaca B
HENIEITIO).
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COAEPKAHUE OBYUEHUA
7 KIIACC

Yucaa 1 BBIYMCICHHS

Jpobu OOBIKHOBEHHBIE M IECATUYHBIE, MEPEXOn OT OAHOH (opMmbl 3amucu apodelt K
npyroi. IloHsATHE palMOHAIBHOTO YHUCa, 3aIUCh, CPABHEHUE, YIOPAI0UYNBAHUE PaLlMOHAIBHBIX
yrcen. ApudmMeTndeckue NEeHCTBHS ¢ PallMOHAJIBHBIMU YUCIaMu. Pemenne 3anay U3 peajsbHOM
NPaKTUKU Ha YaCTH, Ha ApOOU.

CreneHp ¢ HaTypaJbHBIM TOKA3aTENIEM: OMNpeneseHne, mpeodpa3oBaHre BBIPAKEHHH Ha
OCHOBE ONPEIENCHHs, 3aMUCh OONMBIINX Yncen. [IponeHThl, 3amich MPOLEHTOB B BUIE IPOOH U
npodu B BHUIE MPOIEHTOB. TpH OCHOBHBIE 3aa4l HA MPOLEHTHI, PEIIeHHE 3a/1a4 M3 PeabHOM
MPAaKTUKH.

IIpuMeHeHue NpU3HaKOB AENUMOCTH, Pa3jIoKeHNe Ha MHOKUTENN HATYPaJIbHbIX YHCE.

PeanpHBIE 3aBICUMOCTH, B TOM YHCIIE NIPsiMast U 0OpaTHAast MPONOPLIMOHATBHOCTH.

Aunredpanyeckue BbIPasKeHHs

IlepemenHeble, 4MCIOBOE 3HAYEHHE BBIPAXKEHUSI C MEPEMEHHON. J[OMmyCcTHMBIE 3HA4YEHUs
nepeMeHHbIX. lIpencraBieHne 3aBHCUMOCTH MEXKIY BEIHMYMHAMH B BuAE (HOPMYJIBL
Beruncnenus no gopmynam. IlpeoOpazoBaHue OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbBIE
BBIPAKEHUS, TPaBUJIa MPEoOpa30BaHMs CyMM M IPOU3BEACHUH, NPaBUiIa PACKPBITH CKOOOK H
NPUBENCHUS MOJOOHBIX CIaraeMbiX.

CBolicTBa CTENEHH C HATYpaJIbHbBIM OKa3aTeNeM.

Opnnounens! U MHorouseHsl. CreneHp MHoroujeHa. CroxeHue, BHIUUTAHNUE, YMHOXEHHE
MHOTO4JIEHOB. DOpMyJibl COKPAIlEHHOIO YMHOKEHHUS: KBaApaT CyYMMBbI U KBaApaT Pa3HOCTH.
®opmysia pa3HOCTU KBaAPaTOB. Pa3iokeHne MHOTOYJIE€HOB HA MHOKUTEH.

YpaBHEHHUS M HEPABEHCTBA

YpaBHEHHUE, KOPEHb YPaBHEHUS, MpaBmia MpeoOpa3oBaHUsl YPaBHEHUs], PABHOCHIBHOCTD
YPaBHEHHUH.

JluneliHOe ypaBHEHHE C OAHOW INEPEMEHHOW, 4YHMCIO KOPHEH JHMHEHMHOrO ypaBHEHUS,
pelleHHe JHUHENHHbIX ypaBHeHHIl. CocTaBiieHHe ypaBHEHUN IO YCIOBUIO 3amaud. PerieHue
TEKCTOBBIX 33/1a4 C NOMOLIbIO YPaBHEHUI.

JluneliHOe ypaBHEHHE C ABYMs MepeMeHHbIMU U ero rpaguk. Cucrema ABYX JIMHEHHBIX
yYpaBHEHHI C JBYMsl MEepPEeMEHHbIMU. PellieHHe CHUCTEeM ypaBHEHUN CIMOCOOOM TOJCTaHOBKH.
IIpumepsl pelieHns TEKCTOBBIX 33/1a4 ¢ MOMOLIBIO CUCTEM YPaBHEHUN.

DyHKUUH

Koopounata touku Ha npsimoil. UmciosBble mpoMexyTku. PaccrosHue Mexay AByMs
TOYKaMH KOOPAUHATHON NPSMOU.

[IpsimoyronbHasi cucrema koopauHat, ocu Oxu (Jy. Alcuucca W OpauHaTa TOYKH Ha
KOOpAMHATHON TtuockoctH. Ilpumeps! rpadukos, 3amaHHbIX (opmynamu. YUreHue rpaduxos
peanpHbIX 3aBucuMoctei. Ilomstue ¢ynkumn. I'padpux  Pynkoun. CpoiictBa  QyHKIHIA.
Jlunetinas Qynkuus, e€¢ rpaduk. I'padux ¢pynkumm y = |x|. ['padudeckoe perneHne TuHEHHBIX
YPaBHEHUN U CUCTEM JINHEHHBIX YPABHEHU.

8 KJIACC

Yucjia 1 BLIYHCJIEHUSA
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Ksanparueiii koperb u3 umucna. [loHstne o0 uppaumoHampHOM umcie. JlecATHYHbIE
npUOIMKEHNsT UPPALMOHANIBHBIX dnces. CBoICTBa apupMeTHIECKHX KBAJAPATHBIX KOPHEH U UX
NPUMEHEHHe K MpeoOpa3sOBaHMIO0 YHCIOBBIX BBIPAKEHWH M BBIYMCICHUSM. JleHCTBHUTENbHbIE
qucna.

Crenens ¢ 11eN1bIM NOKa3aTeneM U e€ cBoiicTsa. CTaHgapTHas 3alUCh YUCHA.

Aunredpanyeckue BbIPasKeHHs

KBaapaTHblii TpéxuiieH, pa3ioskeHHe KBapaTHOTO TPEXUJIEHAa HA MHOXKUTENH.

Anrebpandeckast npobb. OcHOBHOE cBOHCTBO anreOpandeckoii apodu. CrokeHue,
BbIUNTAHHUE, YMHOXKECHHUE, AeJeHHUEe ajredpanueckux ApoOeil. PanmoHanbHbIe BBIPAXKEHUS M UX
npeoOpa3oBaHue.

YpaBHEHHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHme, (opmyna kopHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMI, CBOINAIIMXCS K JIMHEHHBIM U KBajpaTHbeIM. llpocrefimmne npoGHO-
paloHaJIbHbIE YPAaBHEHUS.

I'paduueckas mHTEpHIpETaLIs YPABHEHUH C JBYMSI MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C ABYMsl NepeMeHHbIMH. IIpuMepnl pelleHHus CUCTeM HEJIHHEHWHBIX YPaBHEHUN C
IBYMsI IEPEMEHHBIMU.

Pemnenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIoCoOOM.

YucnoBble HEpABEHCTBA W MX CBOMcTBAa. HepaBeHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCUNIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBa C OJHOM mepeMeHHOH. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DyHKUUH

[onstue ¢pynkumu. ObnacTe onpeneneHuss 1 MHOXKeCTBO 3HaueHUi pyHkun. CriocoOs!
3anaHus QyHKIUH.

I'padux Pynkumu. UreHue cpoiicTB ¢yHKIuM no e€¢ rpaduxy. Ilpumepst rpaduxos
(YHKUNH, OTpaXKaOIUX PeaJbHbIE MPOLIECCHI.

OyHKIUY, OMUCHIBAIOIINE MPSIMYI0 M OOpPaTHYI MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. Oynkmun y = X2, y = x3, y = Vx, y=|x|. [paduueckoe peruenne ypaBHEHHI 1 CHCTEM
YPaBHEHHUH.

9 KJIACC

Yucaa 1 BBIYMCICHHS

PaunonanpHble 4nCIa, UPPALIOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE IEeCATUYHbIC
apodu. MHOKECTBO [eHCTBUTENBHBIX 4YHCEN, MACHCTBUTENbHBIC YHCJIA KaKk OECKOHEYHbIE
aecATUYHble  ApoOH. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JNEWCTBUTENIbHBIX YUCES U KOOPAUHATHON MPSMOM.

CpaBHEHUE AEWCTBUTENBHBIX YHCEN, apupMETHUECKHe ACHCTBHUS C JEeHCTBUTEIbHBIMU
YUCJIAMHU.

Pasmeprer 0OBEKTOB OKPYXKAMOIIEro MHUPA, UIMTENBHOCTh MPOIECCOB B OKPY’KAIOIIEM
MHpE.

[TpubmmwkéHHoe 3HaueHHe BENWYHMHBL, TOYHOCTb NpuOmmxkenus. OKpyrJeHHE YHCE.
IIpukuaxa v OLIEHKA PE3yNbTATOB BBIYUCIECHUMN.

YpaBHEHHUS M HEPABEHCTBA

JIunelinoe ypasHeHue. Perienne ypaBHEHUN, CBOISIINXCS K JIMHEHHBIM.
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KBagparnoe ypaBHeHue. Pemienne ypaBHEHHMI, CBOJAIIUXCS K  KBAgPaTHBIM.
buksaapaTtHOoe ypaBHeHue. lIpuMmeprl peleHus ypaBHEHHHM TpPETbeW U 4YETBEPTOU CTENeHeln
Pa3N0KEHUEM HA MHOXKUTEIIH.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHeHHWH.  PemeHnme  TEKCTOBBIX  3ajad
anreOpanvdecKiuM METOIOM.

YpaBHEHHE C ABYMsl NEpEeMEHHBIMH U ero rpaduk. PemeHne cucteM ABYX JMHEHHBIX
YPaBHEHUN C [BYMs NepeMeHHbIMU. Pernenue cUCTEeM ABYX YpaBHEHUN, OOHO U3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOPOH cremneHu. I paduueckas MHTEpHpETanns CUCTEMbl YPAaBHEHHH C
IBYMsI IEPEMEHHBIMU.

Pemnenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIoCoOOM.

Hucnosble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJHON INEpeMEHHOH. PelleHne CUCTeM JIMHENHHBIX
HEPaBEHCTB ¢ OAHON mepemeHHOH. KBanpaTHele HepaBeHCTBa. I 'paduueckas mHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C ABYMs [IEPEMEHHBIMH.

DyHKUUH

Ksanparuunas ¢ynkums, e€ rpadux u cpoiicrsa. Ilapabona, KOOpAMHATBHI BEPIIUHBI
napadoJibl, OCh CHMMETPUH mapadoibl.

I'pabuxu byskumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, ¥ = x| 1 ux cBoiicTsa.

YucsioBbie N0CJa€10BATENBHOCTH H IPOTrPECCHHU

IToHsATHE YUCNOBOI MOCNENOBATENPHOCTU. 3alaHle MOCIe0BATENbHOCTH PEKYPPEHTHOMN
dbopmynoli u popmyoii n-ro 4yieHa.

Apudpmernueckass ©W  reoMmerpudeckas —nporpeccun.  Popmynbl  #-TO  UJIEHA
apru(pMETHUECKOH U T€OMETPUIECKON IPOrPECCH, CyMMBI MEPBBIX HYUJICHOB.

Uzo0pakeHne 4ieHOB apu(pMETHUECKOH W Te€OMETPHUYECKON Nporpeccuii TOYKaMHu Ha
KOOPAMHATHOMN TIOCKOCTU. JIMHENHBIIN U 3KCIOHEHLUAIbHBINH pocT. Cl10XKHbIE POLIEHTHI.
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INTAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs MPOrpaMMbl yueOHOro Kypca «Anredpa»
XapPaKTEPUYIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

NPOSIBJICHHEM HHTEpeca K TMPOLUIOMY M HACTOSAILIEMY POCCHHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHXXEHUSIM POCCUHCKMX MAaTEMAaTHUKOB M POCCUHCKOU
MaTeMaTHIECKOH IIKOJIBI, K UCTIOJIB30BAHUIO 3TUX JTOCTHKEHUH B APYTHX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpakJaHWHA M peau3allid e€ro Ipas,
NPEACTABICHUEM O MAaTEMAaTHUYeCKHX OCHOBAaX (PYHKUHOHHPOBAHHUS PA3JIMYHBIX CTPYKTYP,
SIBJIEHUH, TIpOLeNyp rpakaaHckoro odmiecTsa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIEHUIO STHUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKHIM MPUMEHEHHEM IOCTIKEHHN
HAYKH, OCO3HAHUEM Ba)KHOCTU MOPAJIBHO-3TUYECKUX ITPUHLIUIIOB B AESTEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaAHHE:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEIIEHUH MPAKTHYECKUX 3a7a4 MaTeMaTUYeCKON
HAIPaBJICHHOCTH, OCO3HAHHEM BA)KHOCTH MAaTEMAaTUYECKOrO 00pa3oBaHMs Ha MPOTSDKEHUH BCEH
JKU3HU JUIs YCIEITHOW NMPo¢eCCHOHATBHON NEeSITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHHH,
OCO3HaHHBIM BBIOOPOM M TIOCTPOCHHEM HHIMBUIYaJbHOW TPAeKTOPHH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOe BOCITUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHATIBHOMY M 3CTETHYECKOMY BOCIPHITHIO MaTE€MAaTHYECKHX
0OBEKTOB, 33144, PEIIEHH, PACCYKISHHH, YMEHHIO BUACTh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE,

S) HeHHOCTH HAYYHOr 0 MO3HAHUS:

OpHEHTAILlMeH B NEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NPENCTaBJICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs YEJOBEKAa, NPUPOABI M OO0INeCTBa, NOHMMaHHEM
MaTeMaTHYeCKON HayKH Kak c(epbl YeNOBEUeCKOW NEesTeNbHOCTH, 3TAallOB €€ Pa3BUTHS H
3HAYUMOCTH AJISl Pa3BUTHSI UIMBUJIM3ALNY, OBJIAICHUEM SI3bIKOM MAaTEeMaTUKU U MaTeMaTHYEeCKOH
KyJbTYpOH Kak CpENCTBOM TIO3HAHUS MHpPA, OBJAJEHHEM INPOCTEHINNMHU HABBIKAMU
HCCIIEIOBATENbCKOM NS TeTbHOCTH,

6) ¢wusnueckoe BocnuTaHue, (OpMHpPOBAHHE  KYJIbBTYPbl  3A0POBbS H
IMOLHOHAJBHOIO 0JIArONOJTYYHA:

TOTOBHOCTBIO TNPHUMEHATh MaTeMaTHYeCKHE 3HAHHWS B HHTEPECAX CBOETrO 370POBbB,
BECHUS 3J0POBOro o0pasa *KU3HH (3J0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXXUM 3aHATUH U
OTIBIXA, peryisipHas (pu3uueckass akTUBHOCTB), CPOPMHPOBAHHOCTBIO HAaBBIKA pedIieKcu,
NPU3HAHHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO JK€ MpaBa APYroro 4ejoBeKa,;

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTAalMell Ha MPUMEHEHHe MAaTeMaTHYECKUX 3HAHWH A pelleHHs 3amad B o0jacTu
COXPAaHHOCTH OKpY’KaroIeH Cperpl, IUIAHUPOBAHMS TOCTYIKOB M OLIEGHKH HMX BO3MOXKHBIX
MOCIIEICTBUI Il OKpPY’KaroIlel Cpeabl, OCO3HaHHEM IIO0AJIBHOTO XapakTepa SKOJOTHUYECKUX
npoOieM U ImyTel uX pelieHus,
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8) axanTanus K H3MEHAIIUMCS YCJIOBUSIM COUHATBbHOH H MPUPOAHOH Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBUSIX HEONPENEIEHHOCTH, MOBBIIICHUK YPOBHS CBOEH
KOMITETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATENbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA Y JPYTUX
JEOAeH, MpuodpeTaTb B COBMECTHOM NESATEIbHOCTH HOBBIE 3HAHWS, HABBIKM M KOMIIETCHIIUU U3
OIbITa APYTHX,

HEOOXOUMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM HUCEe (POPMYIHPOBATH UMEH,
MIOHSITHSI, TUTIOTE3bI 00 OOBEKTaX U SIBJICHUSX, B TOM YHCJI€ PaHEe HEH3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUNIAHUPOBATh CBOE PA3BUTHUE,

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYKD CHTYAIMIO, BOCIPHHUMATh CTPECCOBYIO
CUTYAaIlMI0 KaK BBI3OB, TPEOYIOUIUH KOHTPMEp, KOPPEKTHPOBATh MPUHHMAEMbIE DPELICHUS U
nercTeusi, GOPMyIUPOBATH U OLIEHUBATH PUCKH U TTOCIEACTBUS, (POPMHUPOBATH OIBIT.

METANOPEJMETHBIE PE3YJbTATDBI

I[lo3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBbienornyeckueneicTeus:

® BBIIBISITH U XaPaKTEPU30BATh CYIIECTBEHHBbIC NMPU3HAKA MATEMATHYECKHX OOBEKTOB,
MOHATUH, OTHOLIEHWH MEXAY MOHATHAMH, (OPMYyIHUPOBATH ONPEAETCHUs MOHSATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAIIMH, OCHOBAHUS il 000O0MEHHS
U CPaBHEHMs, KPUTEPUU TIPOBOIAMMOTO aHAJIH3A;

® BOCHpPUHUMATbH, (POPMYIHUPOBATE U MPeoOPa3OBBIBATH CYXXACHUS: YTBEPAUTEIbHBIE H
OTpULIATENIbHBIE, €IUHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE,

®  BBIBJSITH MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUNs B (PaKTax,
JAaHHBIX, HAONIONEHMAX W YTBEP)KACHUSX, MpEaratb KPUTEPUH U BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

® JenaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKHU, NENyKTHBHBIX M UHIYyKTHBHBIX
YMO3aKJIIOUEHNH, YMO3AKITIOUEHHH 110 aHAJIOTHH,

e pa3dupaTb JOKa3aTeNbCTBA MATEMATHYECKHX  YTBEPXKAEHUH (mpsMble W OT
POTHBHOTO), NPOBOAUTH  CAMOCTOATENBHO  HECIOXKHBIE  JTOKAa3aTeIbCTBA
MaTeMaTH4eCKuX (PaKTOB, BBICTPAWBATH APTYMEHTALMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS,

e BeIOMpaTh cnoco® pemreHuss y4eOHOH 3amauu (CpaBHHMBATH HECKOJBKO BapHAHTOB
pereHus, BEIOUpaTh HanboJee MOIXOMALINN ¢ YIETOM CAMOCTOSITENTbHO BBIIEIEHHBIX
KPUTEPHEB).

Ba3oBblenccienoBaTesibCKHeIeHCTBHSA:

® UCIOJIB30BaTh  BOMPOCHI  KaK  HMCCIENOBATENbCKMHA  MHCTPYMEHT  ITO3HAHHUS,
bopMyIHpOBaThH BOIIPOCHI, bukcupyromue MIPOTHUBOpEUHE, npobiaemy,
CaMOCTOSITEIbHO yCTaHABJIMBAaTh MCKOMOE€ U JaHHOE, (HOPMHPOBATH THIIOTE3Y,
apTryMEHTHPOBAThH CBOIO MO3ULHIO, MHEHHE,

® T[POBOJAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY HECIOXKHBIA SKCIEPUMEHT,
HeOOJbIIIOE HCCIEOBAHNE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MKy COOOI;

e camocTtosTenbHO (popmynmupoBaTh OOOOIIEHWST W BBIBOABI 1O  pe3yJbTaTam
NPOBENEHHOTO HAONIOACHUS, UCCIEAOBAHUS, OLIEHNUBATh TOCTOBEPHOCTD IMOJYYEHHBIX
pe3yJIbTaTOB, BBIBOAOB U 000OIIEHHI,
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MPOrHO3UPOBATb BO3ZMOXKHOC PAa3BUTHUE MPOLECCA, a4 TAKKE BbIABUTATH MPCATIOJIOKCHUA
O €ro pa3sBUTHUH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATD HEJOCTATOYHOCTh M H30BITOYHOCTh MH(POPMALIMH, AAHHBIX, HEOOXOAMMBIX
IUISl PELIeHUs 3a1a4H,

BbIOMPATh, AHAJM3UPOBATh, CHCTEMATU3MPOBATH U HUHTEPIIPETUPOBATH HH(POPMALUIO
Pa3NIUYHBIX BUAOB U (POPM MPEACTABICHHUS,

BbIOMpAaTh (hopMy mpencTaBieHnss HHGOPMALIUN 1 HILUTIOCTPUPOBATE PeLIaeMble 3a1auu
CXeMaMH, ArarpaMMaMy, HHON rpadukoil 1 UX KOMOWHALMSIMI,

OLICHUBATh HAAEKHOCTh MHPOPMALMU TI0 KPUTEPUSM, MPEAJIOKEHHBIM YUUTENIEM HITN
cpOpMyITUPOBAHHBIM CAMOCTOSATENBHO.

KommyHukaTuBHbIeyHHBepCcAJIbHbIeYyYeOHbleAeHCTBHUSI:

BOCIIPHHUMATh B (OPMYJIMPOBATH CY)KIEHHSI B COOTBETCTBUU C YCIOBHSAMHU M LIEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTb CBOK TOYKY 3pPEHUs] B YCTHBIX U
MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAy PEeIleHHs 3a7a4i, KOMMEHTHPOBATh
NOJIYYE€HHBIH PE3yJIbTaT,

B X0JIe OOCYKIEHHsI 331aBaTh BOIMPOCHI MO CYIIECTBY 0OCYKAaeMOI TeMbI, TPOOIEMBl,
pemaeMOl 3aja4d, BBICKAa3bIBATh UJEH, HALEJEHHbIE Ha IIOMCK PEIIeHHs,
COTMOCTABIISITH CBOM CYXXACHHUS C CYXIOCHHSAMH JAPYrUX YYaCTHUKOB JAHAJIOra,
oOHapy>KUBaTh Pa3IMYUe U CXOACTBO MO3HMLUHN, B KOPPEKTHOH hopme hopMyIupoBaTh
Pa3HOIJIACHsl, CBOM BO3PAKEHHS,

NPEACTABISTh PE3YJIbTAThl PEIIEHUS 3a1a4H, SKCIIEPUMEHTa, UCCISIOBAHMS, IPOEKTA,
CaMOCTOATENILHO BbIOMpPATh (POpPMAT BBICTYIUIEHHS] C YYETOM 3a7ad MPEe3eHTALUU U
0CcOoOEHHOCTEH ayTUTOPHH;

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAHAHOW W WHAMBHAYyAJIbHON pabOTHI
NPU PELICHUN YIeOHBIX MAaTEMAaTUIECKUX 3314,

NPUHUMATD LIeJIb COBMECTHOHN IEATEIbHOCTH, IIJITAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacmpenensiTe BuUAbl padoT, IOroBapUBAThCA, OOCYKOATh TPOLECC U
pe3yabTaT paboThl, 0000MAaTh MHEHUS HECKOJIbKUX JIFOJEH;

y4acTBOBAaTh B TPYNNOBBIX ¢Gopmax padotel (oOcCyxkneHus, OOMEH MHEHHSIMHU,
MO3TOBBIE INTYPMBI M IPYTHE), BBIMOJHITH CBOK 4YacTb padOTBl M KOOPAMHHPOBATH
CBOM JEWCTBUS C JPYTUMHU YWIEHAMH KOMaHIbI, OLIEHUBATh KAUY€CTBO CBOETO BKJIAlA B
oOmuii MPOAYKT MO KPUTEPHUAM, CHOPMYITHMPOBAHHBIM YUYACTHUKAMH B3aUMOJIEHCTBHSL.

PerynsiTuBHBIe YHHBepcaibHble YueOHbIe el CTBHUsI
Camoopranmn3auus:

CaMOCTOSITEJIBHO COCTaBJISITh IUIAH, AJTOPUTM pELIeHHs 3amadd (WM ero 4YacTh),
BbIOMpATh CMocoO pereHuss ¢ y4€TOM HMMEIOLINXCSl PEeCypcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATb BAPHAHTHI PELICHUN C y4ETOM
HOBOH MH(pOpMALUH.

CaMOKOHTPO.JIb, IMOLHOHANLHBIHHTE/JICKT:

BJIAIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOLIECCa U Pe3yJIbTaTa PelieHus
MaTeMaTUYeCKOM 3a/1a4u,
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUHU 3a0a4d, BHOCUTH
KOPPEKTUBBI B JESITEIbLHOCTh HA OCHOBE HOBBIX OOCTOSITEBCTB, HAWJIEHHBIX OLTHOOK,
BBISIBJIEHHBIX TPYAHOCTEH,
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® OLEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABJIEHHON LIEJU U YCIOBHUSIM,
OOBSICHATDL TPUYUHBI JOCTIDKEHHSI WM HEOOCTIDKEHHUS LeNM, HaXOAWTb OIIHOKY,
IaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xoHuy ofyueHuss B 7 KJjacceoOy4arOIIUNACS TOJIYYUT CIEAYIOIIUE NpPEAMETHBIC
pe3yJbTaThL:

Yucsa 1 BBIYHCICHHUS

BeInonHATh, codeTast YCTHBIE M NHCbMEHHBIC NMPHUEMBI, apu(PpMETHYeCKHe NeHCTBUSA C
palMOHaJIbHBIMU YUCIIAMHU.

HaxoanTh 3Ha4YeHUS YWCIIOBBIX BBIPAKEHUH, NMPHUMEHSATh Pa3HOOOpasHbIE CIIOCOOBI H
NpUEMBl  BBIYMCIIEHUS] 3HAYeHWH APOOHBIX BBIPAXKEHHH, COAEPIKALUINX OOBIKHOBEHHbIE U
IeCATUYHbIE poOu.

[Tepexoautb OT OfHOM GOPMBI 3armucH Yucen K Apyroi (nmpeoOpa3oBbIBaTh NECITHUHYIO
apodb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B MAECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
TECSITHYHYIO APOOB).

CpaBHUBaTh U yNOPAAOUNUBATH PallMOHANbHbIE YHCIA.

OxpyryaTh yucna.

BrInoiHATh NPUKUIKY U OLEHKY pe3yJibTaTa BBIUMCIEHMH, OLlEHKY 3HAYEHUH UYHCIOBBIX
BbIpaKeHUI. BbINONHATL AEMCTBUS CO CTENEHAMHU C HaTypajJbHbIMU [TOKA3aTENSIMU.

IIpuMeHATh NpU3HAKY EIUMOCTH, Pa3JIO’KEHHE HA MHOXKUTENN HaTypaibHbIX YUCEL.

Pewate npakTUKO-OPUEHTHPOBAHHbBIE 3a/ladyM, CBSI3aHHbIE C OTHOLIEHHWEM BEJIMYUH,
MPONOPLIMOHAIBHOCTBIO BEJIMUUH, TPOLIEHTAMH, UHTEPIPETHPOBATh PE3yJbTaThl peLIeHUs 3a1a4
C Y4€TOM OTpaHUYECHHH, CBSI3AHHBIX CO CBOWCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

Aunredpanyeckue BbIPasKeHHs

Hcnonp3oBarh anredpantdeckyro TEPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHATD €€ B MpoLecce
OCBOEHUs yueOHOTO MaTepuana.

HaxonnTb 3HaueHns1 OyKBEHHBIX BBIPAXKEHUH MPH 3a1aHHBIX 3HAYCHUSX TEPEMEHHBIX.

BeimonHATe TpeoOpa3oBaHus LENOro BBIPAXKEHUs B MHOTOWIEH MPHUBEIEHIEM MOJO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BrinosnHATh yMHOKEHHE OAHOWIEHa Ha MHOTOWJIEeH M MHOTOWIeHa Ha MHOTOYIIEH,
NPUMEHSTH GOPMYJIBI KBaZpaTa CyMMBI M KBaJIpaTa Pa3HOCTH.

OcyuiecTBiIATh pa3joKeHHE MHOTOUWIEHOB Ha MHOXHUTENH C IOMOLIBIO BBIHECEHMs 3a
cKOOKM OOIIero MHOXKUTENS, TPYNIHPOBKH CIIATaeMbIX, NMPUMEHEHHs (POPMYJ COKpAIIEHHOTO
YMHO>KEHHS.

[IpumenaTs mnpeoOpa3oBaHHsT MHOTOWIEHOB [UIsI PEIIeHUS pPa3JIM4HbIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX IIPEMETOB, U3 PeaIbHOM MPaKTUKU.

Hcnonp3oBaTh CBOWMCTBA CTEMEHEH C HATYPAIbHBIMU TOKA3aTEISIMU JJIsT TPEOOpa30OBaHUS
BBIPAXKEHUI.

YpaBHEHHUS M HEPABEHCTBA

Pemare nuHeiHbIe ypaBHEHUs ¢ OOHOM NEPEMEHHOW, MPUMEHssT IpaBUja NEPEexoaa OT
HUCXOAHOIO YypaBHEHUs K paBHOCUJIbHOMY eMmy. IIpoBepsATb, sBJsieTCS U YUCIO KOPHEM
YpaBHEHUSI.

[IpumeHsATh rpaduuecKrie METOIbl PH PELICHUH JJMHEHHBIX YPABHEHHHA U UX CHCTEM.


http://www.print-driver.ru/?demolabel-ru

[TonOupaTe mpuMepsI Map YUCe, SABISIOINUXCS PELICHHEM JHHEHHOTO YPaBHEHUS C IBYMSI
MEePEMEHHBIMU.

CTpouTp B KOOPAMHATHOH TIUIOCKOCTH TpauK JHUHEHHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMH, MIOJIB3YSCh TPaPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHS.

Pemate cucteMbl ABYX JIMHEHHBIX YPAaBHEHUH C [BYMsl NEPEMEHHBIMH, B TOM 4YHUCIE
rpadpuyuecKu.

CocraBiaTe M peliaTh JUHEHHOE ypaBHEHHE WJIM CHUCTEMY JIMHEMHBIX ypaBHEHHI MO
YCJIOBHUIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a[a4d IOJYYEHHBIN
pe3yJIbTaT.

DyHKUUH

HN3zobpaskaTh Ha KOOPAWHATHOH MPSIMON  TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpPAMHATAM, JIy4d, OTPEe3KH, WHTEePBaJIbl, 3alHUCBIBATh YHCJIOBbIE IMPOMEXKYTKH Ha
anredpandeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHON IUIOCKOCTH TOYKU MO 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduku tuHeHHbIX QyHKIui. CtpouTs rpaduk GyHkumu y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUMH W3BECTHBIE 3aBUCUMOCTH MEXIY BEJINYHHAMU!
CKOpPOCTb, BpPEMsl, PAacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOAUTENBHOCTh, BpEMH,
00BEM paboThL.

HaxoauTs 3HaueHne QyHKINH 110 3HAUSHHIO €€ apryMEHTa.

ITonnmate rpaduueckuii cnocod mpencTaBieHus] U aHainn3a MHGOPMALMH, H3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K koHuy ofyuenuss B 8 KjacceoOy4aroIIUHACS TOJMYYUT CIEAYIOIIUE NPEAMETHBIC
PE3yNbTaTHI:

Yucsa 1 BBIYHCICHHUS

Hcnonb3oBaTe HadajbpHbBIE MPENCTABJICHHS O MHOXECTBE NEHCTBUTENBHBIX YHUCEN IS
CPaBHEHUs], OKPYIJICHHUS M BBIYUCIEHHUH, H300pa)kaTb ACHCTBUTENbHBIE YHCJIA TOYKAMU Ha
KOOPIMHATHON MPSIMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOTO KBAaAPATHOTO KOPHS, HAXOAWTh KBAJpaTHBIC
KOPHH, HCIIOJNIB3Ys MTPH HEOOXOAUMOCTH KaJIbKYJIATOP, BBITOJIHATE MPe0Opa30BaHUs BbIPAKEHUH,
COAEp KALIUX KBaAPATHBIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amuch OOJBIINX M MaJbIX YHCEJ C MOMOINBIO ACCATHUHBIX Apoded u
crenenen yucina 10.

Aunredpanyeckue BbIPasKeHHs

[IpMeHATh TOHSATHE CTENEHH C LEeNbIM IOKa3aTesieM, BBINONHATh NPeoOpa3oBaHMS
BBIPAXKEHUI, COAEPKALUX CTEEHH C LIeJIBIM NTOKA3aTeeM.

BBINONMHATE TOXIECTBEHHbIE NPEOOpa3OBaHUs PALMOHAJIBHBIX BBIPAKEHHH HAa OCHOBE
NpaBUJI IEHCTBUH HaJl MHOTOWIEHAMH H ajreOpandecKiuMu ApoOsMU.

PacknanpiBaTe KBapaTHBIN TPEXUJIEH HA MHOXKUTEIH.

[IpumenaTs mpeoOpa3oBaHUsl BBIPAKEHUH JUId PEIIEHHs] pPa3JUYHbIX 3a7ad U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAJIbHON NPAKTUKU.

YpaBHEHHUS M HEPABEHCTBA

Pemare nuHelHbIE, KBaAPATHBIE YPABHEHUs U PALOHAIbHBIE YPABHEHUS, CBOISLINECS K
HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsl IEPEMEHHBIMU.

IIpoBoauTh mpoCTENIINE UCCIENIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM YHUCIE C
NpUMEHeHHeM TIpapUuecKuX MpPencTaBJeHUui (yCTaHABIMBATb, WMEET JIM YPaBHEHUE WU
crCTeMa YPaBHEHUH PEIIeHus], €CIIH UMEET, TO CKOJIBKO, U IpoYee).
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[Tepexoautb OT CIOBECHOH (OPMYIUPOBKH 3amaud K e€ anreOpanyeckoil Moaenu ¢
MOMOUIBI0 COCTAaBJIEHWs YpPaBHEHMsI WJIM CHCTEMbl YypaBHEHHUH, WHTEPIPETUPOBaTL B
COOTBETCTBUHU C KOHTEKCTOM 33a4H NOJYYEHHBINH pe3yJbTar.

IIprMeHATh CBOICTBA YHUCIIOBBIX HEPABEHCTB Uil CPABHEHMS, OLIEHKH, PELIaTh JIMHEHHbIE
HEPaBEHCTBA C OIHOH MEPEeMEHHOH W HMX CHCTEMbI, [aBaTb TPaPHUUECKYI HILTIOCTPALIUIO
MHO>KECTBa PeLIEeHUI HEpABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

I[lonumaTh W UWCHONB30BaTh (PYHKLUOHAJbHbIE TOHSATHA M SI3BIK  (TEPMUHBI,
CHUMBOJIMUECKHE OOO3HAYEHUs), ONPENeNsATh 3HAa4eHWe (PYHKLUUH 10 3HAYCHUIO apryMeEHTa,
OTIpENENATh CBOWCTBA (PYHKLMH IO €€ TpaduKy.

CtpouTtsb rpaduku 3MeMeHTapHBIX (PYHKUIUH BUAA!

y =k/x, y =x2, y = x3,y = |x|, y = Vx, onmchbBaTh CBOiCTBA UMCIOBOH (GYHKIMH 1O €&
rpaduxy.

K xoHuy ofyueHuss B 9 KJjacceoOy4aroIIUHACS TOJMYYUT CIEAYIOIIUE TPEAMETHBIC
pe3yJbTaThL:

Yucsa 1 BBIYHCICHHUS

CpaBHUBATh U yHIOPAAOUNUBATH PallMOHANbHbBIE U HPPALIMOHAJIbHbIE YUCIA.

BeimonHaTe apudmerniyeckue ASHCTBUS C PALlIOHAIBHBIMHA YHCIAMH, COU€Tast YCTHhIE U
MUCHMEHHBIC TIPUEMBI, BBITIOJHSITH BBIUUCIICHUS C UPPALTMOHAIBHBIMHU YHUCIAMU.

HaxoauTp 3HaueHUs cTeneHel ¢ LeIbIMHU MOKa3aTeIsIMA U KOPHEH, BBIYHCISTh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OxpyrasiTe NeHCTBUTENBHBIE YWCHA, BBINOJHATH NPUKUAKY pPE3yJIbTaTa BBIYHCICHHIH,
OLICHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHEHHUS M HEPABEHCTBA

Pemarpy nuHeliHbIE W KBaIpaTHbIC YPABHEHHs, YPaBHEHHUS, CBOIAIINECS K HUM,
npocTeiime APOOHO-PALNOHAIbHbIE YPaBHEHHUSI.

Pemars cucremMbl IBYX JIMHEHHBIX YPaBHEHUH C IBYMsI NEPEMEHHBIMH U CHCTEMBI JIBYX
yPaBHEHHH, B KOTOPBIX OJJHO YPABHEHHUE HE SIBIISIETCS JINHEHHBIM.

Pemars TekcToBbIe 3amaunm  anreOpandecKMM CrnocoOOM C TOMOIIBK) COCTaBJICHUS
yYPaBHEHUsSI I CUCTEMBI IBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTh mpoCTENIINE UCCIENIOBAHNUS YPABHEHUN U CUCTEM YPAaBHEHUMN, B TOM YHUCIE C
NpUMEHeHHeM TIpapUuecKuX MpPencTaBJeHUui (yCTaHABIMBATb, WMEET JIM YPaBHEHUE WU
crCTeMa YPaBHEHUH PEIIeHus], €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemarps nuHelHbIE HEPABEHCTBA, KBAJPATHbIE HEPABEHCTBA, H300paXkaTh peLICHHE
HEPaBEHCTB Ha YMCJIOBOM MPsIMOA, 3alHUChIBATh PELIeHNE C TIOMOILBIO CUMBOJIOB.

Pewate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pPEIIeHHE CUCTEMbl HEPABEHCTB Ha HYMCIIOBOH MpPSIMOM,
3aMHUChIBATh PeLIEHHE C TOMOLIBIO CHMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA NPU PELIEHUH PA3JINYHbIX 3a/]1a4.

DyHKUUH

Pacno3HaBath (yHKUNH U3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXeMaTHUECKH PACTIONOKEHNE HA

KOOPAWHATHOH TIOCKOCTH rpaduKkoB PyHKUMH BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1x y = |x|, B 3aBHCHMOCTH OT 3HauYeHHiI KO3(DHUIIIEHTOB, OMICHIBAT CBOICTBA

byHKUUHA.
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Ctpouth 1 m300pakaTh CXeMaTHYECKH TpadUKH KBaAPATHUHBIX (DYHKIHUH, ONMUCHIBATH
CBOCTBA KBaAPATHYHBIX (PYHKIHH 1O UX rpaduKam.

PacrosHaBath  kBazpaTHuHyr0 ~(QYHKUMIO 1O (QOpMysie, TMPHBOAUTH  IPUMEPHI
KBaZPATHUHBIX (PYHKIUI U3 peasbHON )KU3HU, (PU3UKH, TEOMETPHUH.

YucnoBble MOCTeI0BATEIHLHOCTH H MPOrPeccH

Pacno3HaBaTh aprupMeTHUIECKYI0O U TE€OMETPHUECKYIO NMPOrPECCHH MPHU Pa3HBIX crocodax
3a/IaHMsL.

BBINONMHATE BBIUKCIEHUS] C UCHOJNBb30BaHUEM (OPMYJT N-ro wWieHa apuPpMeTHdeckod u
F€OMETPUUYECKON MPOrPeCCUii, CYMMBI MIEPBBIX N YJICHOB.

H300paxkarhb 4ieHbl MOCIEA0BATEILHOCTH TOUKAMH Ha KOOPAMHATHOHN TJIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMH TOCJIENOBATENLHOCTMH, B TOM YHCJIE 3a1a4d
U3 peasIbHOM JKU3HH (C MCMOB30BAHUEM KAJIbKYISITOPA, HH(PPOBBIX TEXHOJOTHH).
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TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Kosauuyecrpouacos DJeKTPOHHbIE
Ne HaumeHoBaHUuepa3aeioB U (mudpoBbie)
uu@poBbI
n/n TEMIPOrpaMMbl Bcero KontpoabHbiepadorsl | IlpakTnuecknepadorbl P
o0pa3oBaTejbHbIepecypchl
| Yucna v BBIYUCIICHUS. 25 | Bbubnuoreka [IOK
PanvonanpHbIe YnCTa https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
2 Anreb 27 1
FEOPAIHECKHCEbIPAKCHIA https://m.edsoo.ru/7f415b90
Bbubnuoreka [IOK
3 b 20 1
PABHCHIL I HEpapereTsa https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. iy | bubmmorexa LJOK
OyHKINU https://m.edsoo.ru/7f415b690
Bbubnuoreka [IOK
5 [ToBTOpenue u 06obmeHne 6 1
Bropette f Hen https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOI'PAMME
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8 KJIACC

Kosauuyecrpouacos DJeKTPOHHbIE
Ne HaunmeHnoBaHnuepasaesios
n/n TEMINPOrpaMMbl Bcero Kontpoabubiepadorsr | IIpakTuueckunepadoTni (ungpposere)
o0pa3oBaTejbHbIepecypchl
| Yuca v BEIYUCTICHUS. 15 Bbubnmuoreka [IOK
KBanpaTHbie KOpHH https://m.edsoo.ru/7f417af8
Yucra u BeruuciaeHusi. CTeneHs ¢ Bbubnmuoreka [IOK
2 7
L[EJTBIM TIOKa3aTeNieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeCKUEBbIPAKEHUSI. 5 | Bbubnmuoreka [IOK
KBaapaTHbiiTpéxdneH https://m.edsoo.ru/7f417af8
4 AnreOpanyeCKUEBbIPAKEHUSI. 15 | Bbubnmuoreka [IOK
AnrebpandeckasapoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHHUS U HEPABEHCTBA. 15 | Bbubnmuoreka [IOK
KBanpaTHbie ypaBHEHUs https://m.edsoo.ru/7f417af8
YpaBHEHHUS U HEPABEHCTBA. Bbubnmuoreka [IOK
6 - 13
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHHUS U HEPABEHCTBA. 12 | Bbubnmuoreka [IOK
Hepasenctna https://m.edsoo.ru/7f417af8
Bbubnuoreka [IOK
8 OyHiuiH. OCHOBHHIETIORSTHA > https://m.edsoo.ru/7f417af8
Bbubnuoreka [IOK
7 Oynxuun. Hucaosbiepyriums 7 https://m.edsoo.ru/7f417af8
Bbubnmuoreka [IOK
10 Hosopene 1 obobwene 6 ! https://m.edscli).ru/7f4l7 af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[MPOI'PAMME
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9 KJIACC

Kosauuyecrpouacos DJeKTPOHHbIE
Ne HaumeHoBaHUuepa3aeioB U (ndppoBbie)
uu@poBbI
n/m | TEeMOPOrpaMMbI Bcero KontpoabHbiepadorsl | IlpakTnuecknepadorbl P
o0pa3oBaTejbHbIepecypchl
| Yuca v BEIYUCTICHUS. 9 Bbubnmuoreka [IOK
JleficTBUTENbHBIE YHCIIA https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. 14 | Bbubnmuoreka [IOK
YpaBHeHUs ¢ OAHON NIEPEeMEHHOM https://m.edso0.ru/7f419d08
YpaBHEHHUS U HEPABEHCTBA. Bbubnmuoreka [IOK
3 - 14 1
Cucrembl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 | Bbubnmuoreka [IOK
Hepasenctna https://m.edso0.ru/7f419d08
Bbubnuoreka [IOK
5 ) 16 1
YHIHHH https://m.edsoo.ru/7f419d08
Bbubnuoreka [IOK
6 q 15 1
HCJIOBBICTIOCTIEIOBATEIBHOCTH hitps.//m. edsoo ru/7f419d08
[ToeTOpenue, obodmenHwue, Bbubnmuoreka [IOK
7 . 18 1
CUCTeMaTH3aIUsI3HAHU T https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOI'PAMME
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