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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
oOpa3oBaHMsI: OHA 00ECTIeYNBACT U3YUCHUE IPYTUX TUCIHUIUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOECHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM KU3HU. Pa3BuTne y 00ydaromumxcs
HAYYHBIX TPEACTABICHUA O TMPOHCXOXKACHUU U CYIIHOCTH anreOpanyecKux
a0cTpakuuii, cioco0e OTpaskeHUs] MaTEeMaTHUECKOI HayKO#l SIBJICHUHN U MPOLIECCOB
B MPUPOJE W OOIIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOppl oOecreynBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYyYaroIMXCsA: OHMU HCHOJB3YIOT JAEIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlNI0, a0CTparupoBaHue u
anajoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITETFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNIbHOCTHOTO MPUHIINIA 00YIeHUS.

B crtpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CoaepKaTelbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIb30BaTHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTENHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HEOOXOJUMOTO ISl PELICHUS 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JIeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOy4aroluMHUCs 3HaHUM 0 (QYHKIUSAX KAaK Ba)KHEHIIEW MaTeMaTHYecKON MoJenu
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaJ B (OpMUpPOBaHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIUYUCICHUA», «Anredpanyeckue BBIpKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHaNBHBIMU YKciIaMu. PemeHne 3amad U3 peanbHOW MPAKTUKKA HA YacTH, HA
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a/la4M Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepeMeHHBIE, YNCTOBOE 3HAYECHHUE BBIPAKECHUSA C IEPEMEHHOM. JloImycTHMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmysa pa3sHOCTH KBaaparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIE€HHWE YPABHEHHUHU MO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus: TEeKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cucteMa koopauHat, ocu OX u Oy. AGcuucca v opJauHaTa
TOYKH Ha KOOpJIMHATHOM TIockocTu. [Ipumepsl rpadukos, 3a1aHHbBIX (HOPMYITaMH.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelrreHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yucsia v BbIYMCJIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUSAM. J[€eICTBUTEIIbHBIEC YNCIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoricTBa. CTaHaapTHas 3aucCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE aireOpandeckux ApoOei.
PannonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[lonarue @ynkuun. OOnacTh OMNPEACICHUS W MHOXXECTBO 3HAYCHUI
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumu mno e€ rpaduxy. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KVIACC

Yuciaa v BBIYMCICHUA

ParnmonaneHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHblE JAeCATUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroILIEM MUPE.

[TpuOnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. Pelnienne ypaBHEHHM, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUW TPETbEN U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cuctem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoicrtpa. I[lapabona, KoopauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

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



YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0paxkenne 4jieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid

TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUSA MporpaMMbl ydeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MAaTEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccruoHambHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAJIBHOMY M  OJCTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HAaBBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl PEUICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON M NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIeNICTBUSI, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpeNeNeHus] TMOHATUM, YCTAaHaBIMBAaThb CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHUYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIECIOBATEIbCKUM MHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCAEAOBAaHHWE IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTH HMH(OpMAMU TO KPUTEPHUSAM, MPEAJIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U TETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
poOJIeMBbI, perraeMoi 3a/1a4u, BHICKAa3bIBaTh UJICH, HAICICHHBIC HA MTOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 11€]1b COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATH OPraHU3AINIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI WM JIPyTHE), BBIMOJHATH CBOK YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATH IUJIaH, AJITOPUTM PELIEHUs 3a1adyu (WM €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy oOyueHuss B 7 kJacce OOYyYaroOIIMIICS TMOJIYYUT CIIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHMsS YMCIOBBIX BBIPAKECHUN, MPUMEHSTh Pa3HOOOpa3HbIC
CrI0cOObI U MPUEMBI BBIUMCICHHUS 3HAYEHUIN JPOOHBIX BBIPAXKCHHM, COAEPKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OJHOM (HOPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCETL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl peleHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

Auredpanyeckue BbIpaKeHUS

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSTH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPBITHUEM CKOOOK.

BbINONHAT YMHOKEHHME OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIUM C IOMOILIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMTEINS, TPYHNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METOJIbI IPU PEIICHUH JIMHEMHBIX YPaBHEHUN U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SABJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIMUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oydaromuiics TMOMYYUT CIETYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JAEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPHU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyuMeEHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
mmpouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB [JI1 CPAaBHEHUS, OLECHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO03HAUYCHUS), ONpENEsaTh 3HAUYCHUE (PYHKIHMHU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroOIIMICS TMOJTYYUT CIICIYIOIINUE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemate JMHEHBIE W KBaJApAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemate TekcTOBBIE 3amaun  anreOpamvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUN (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3bpiBaTh CcXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U nM300pakaTh CXeMaTHYECKU TpaduKu KBAJAPATUYHBIX (PYHKIUH,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh kBagpaTHYHyIO (QYHKIHIO 1O (opMyJsie, MPUBOJAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacno3naBath apu(METHYECKYI0 M TE€OMETPUUECKYIO MPOTPECCUH TpU
pa3HBIX CrOco0ax 3aaHusl.

BeIMOMHATL  BBIUMCIACGHUS € HUCHOOJB30BaHMEeM (opMyn N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEILHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 334U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUKCIICHU. PalinoHalibHbIE 23 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJrCOpaNeCKNE BEIPAKCHHA 31 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PaBHCHHS H HEPABCHCTBA 19 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopumatet i rpaguu. Gynkim 23 . https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
> TosToperne i 06obmiene 6 . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTbI
bubnunorexa LIOK
. 1
1 Uucna u Beruncienus. Ksagparaele KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bubnuoreka [{OK
[I0Ka3aTesemM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 17 1 bubmmoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 11 bubnmnorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
9 DyrKumn. HucioBbIe GyHKIMH o https://m.edsoo.ru/7f417af8
bubnunotexa LIOK
1 IT 1
0 OBTOpCHKE U 0000MmEHHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Yucna u BeuucieHus. JlelicTBUTEIbHBIC 9 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnunoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBble OCIE0BATENBHOCTH 15 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubnnoreka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

Jara usyyenus

[TonsiTre panoHanbHOIO yKcia 1. 1

Yucnosbie BBIPA’>XCHHA m.2

Apudmernueckue neiicTBus ¢

3 paIMoHaIbHBIMU YHCIIAMU 1

4 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU

5 Apudmernueckue T1eUCTBUS C 1
paroHaIbHBIMU YHCIAMHU

6 Apudmernueckue neiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU

7 CpaBHeHHE 3HAaUECHNUN BBIpa)KEHUH 11.4 1

3 CpaBHeHue, ynopsi04MBaHue 1
paIMoOHaTbHBIX YHCEN

9 CBolicTBa HelicTBUHA HaJ YHUCIAMH I1.5 1

10 Omnpenenenue CTENeHH ¢ HATypaIbHBIM 1
rokasatesem 1.19

11 CreneHb ¢ HATYpaTbHBIM TIOKa3aTeIeM 1
m.19

12 CreneHb ¢ HaTypaIbHBIM MTOKA3aTEIEM

13 CreneHb ¢ HaTypaIbHBIM MTOKA3aTEIEM

14 Pemenne ocHOBHBIX 3a/1a4 Ha 1podH, 1




MPOLEHTHI U3 PEATBHON MPAKTUKHU

Pemenre ocHOBHBIX 3a/1a4 Ha 1podH,

15 MIPOLICHTHI U3 peaIbHON MPAKTUKU

16 Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU

17 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

18 [Ipu3Haku eIMMOCTH, Pa3JIOKEHUS Ha
MHOXHUTEIN HATYPAJIbHBIX YHCET

19 [Ipu3Haku eIMMOCTH, Pa3JIOKEHHS Ha
MHOXHUTEIHN HATYPaJIbHBIX YHCEIl

20 Peanbubie 3aBucumoctu. [Ipsimas u
oOparHast MPOMOPIUOHATEHOCTH

21 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH

93 KonTponbhas padbota no teme
"ParroHanbHble uncia”
BoipaxkeHusi ¢ nepeMeHHBIMH.

24 JlonycTuMble 3HaY€HUs IEPEMEHHBIX 11.3

25 DopmyIsl

26 CBoMCcTBa JEUCTBUN HAJ YACIAMH I1.5

97 ToxaecTBa. ToXIeCTBEHHBIC

npeoOpa3oBaHMs BBIPAKEHUMNIL.O
28 [Ipeobpa3oBanre OYKBEHHBIX BBIPDAKEHUH,

packpeITHE CKOOOK U TIPUBEICHUE




NOIO0OHBIX ClaraeMabIX I1.6

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

29 pacKpeITHE CKOOOK U IPUBEACHUE
MMOJJOOHBIX CJIAraeMbIX

30 VYMHOXKEHE U AejIeHne crenenei m.19

31 Bo3sBenenue B cTeneHb NPOU3BEACHUS U
crencHu 11.19

32 CBoiicTBa CTENEHU C HATYPaJIbHbIM
IIOKa3aTelieM

33 MHOTrO4JICH M €ro CTaHAapTHBIN BUJ I1.25

34 CnokeHue, BEIYUTAaHUE MHOTOWICHOB I1.26

35 CrnoxxeHne, BBIYUTAaHHE MHOTOYWICHOB 11.26

36 VYMHOKEHHE OJJHOYJICHA HA MHOTOYICH
m27

37 VYMHOKEHHE OJHOYICHA HA MHOTOUYJICH
m27

38 BriHeceHne 0011ero MHOKHUTESA 32 CKOOKH
m28

39 VYMHOKEeHIEe MHOTOWJIEHA Ha MHOTOWICH
m.29

40 VMHOKEHIEe MHOTOWJICHA HA MHOTOUJICH
m.29

41 Paznoxenne MHOTOWICHA HA MHOKHTEIIH
CIoco0OM IpynnupoBKu 11.30

42 BozBenenue B kBaapaT CyMMBbI H pa3HOCTH
JBYX BBIpQXKCHUH 11.32

43 Bo3Benenue B kBaapaT CyMMbI U pa3HOCTH




JBYX BBIpaXEHUH 11.32

Bossenenue B KyO CyMMBbI U pa3HOCTH

44 -
JBYX BBIpaXXEHUH 11.32
Pa3noxxeHre Ha MHOXUTENHU C IIOMOIIBIO

45 (dhopmyn KBajpaTa CyMMBI M KBagpata
pazHocTH 11.33
Pa3noxxeHrne Ha MHOXUTENU C IIOMOILBIO

46 dbopMyI KBaJipaTa CyMMBbI U KBaJpara
pazHocTH 11.33

47 YMHOKEHHE pa3HOCTH JIBYX BBIPAKECHUIH
Ha X cymMmy 1.34

48 YMHOKEHUE Pa3HOCTH JIBYX BBIPAKECHUN
Ha ux cymmy 1.34

49 Pasnosxenne pa3HOCTH KBaIpaTOB Ha
MHOXUTENH 11.35

50 Pasnosxenne pa3HOCTH KBaJIpaTOB Ha
MHOXKUTEJH 11.35

51 PaznoxeHne Ha MHOKUTEIH CyMMBbI U
pa3HOCTH KyOOB 11.36

59 [IpeoOpazoBanme 1EI0TO BEIPAKEHUS B
MHOTrO4JIeH 11.37

53 [IpumeneHnue pa3nMuHbIX cIOCO00B AJIst
pa3yIoKEeHUsI HA MHOXKHUTENN 11.38

54 KonrponsHas pabora no teme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, mpaBuiia npeodpazoBaHus

55 ypaBHEHHUS, PaBHOCUIIBHOCTh YPaBHEHUI

n.7




JInHeHoe ypaBHEHHE C OJJHOU

56 MepEMEHHOM, pelieHNne TMHEHHBIX 1
ypaBHEHUH 1.8
JInHeHoe ypaBHEHHE C OJJHOU

S7 IIEPEMEHHOM, pellIeHNe JIMHEWHBIX 1
YpaBHEHMMII. 8

58 Pemenue 3aga4d ¢ moMoIIbO ypaBHEHHI 1
.9

59 Pewrenue 3a1au ¢ noMoILIbIO YpaBHEHUM 1
n.9

€0 Pemenue 3aga4d ¢ moMoOIIbIO YpaBHEHHI 1
.9

61 Pemrenue 3a1au ¢ noMoOLIbIO YpaBHEHUM 1
.9

62 JInHeliHOE ypaBHEHME C IBYMs 1
nepeMeHHbIMU 11.40

63 I'paduk nuHEHOrO ypaBHEHUS C IBYMS 1
nepeMeHHbIMU 1.4 1

64 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH € 1
JBYMsI IEPEMEHHBIMU 11.42

65 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH € 1
IBYMsI IEPEMEHHBIMU 11.42

66 Cnocob noacraHoBKM .43 1

67 Cnocob noacraHoBKu n.43 1

68 Cnocob cnoxexua n 44 1

69 Cnocob cnoxeHua n 44 1

70 Cnocob cnoxeHnua n 44 1




PeweHue 33434 c nOMOLbIO CUCTEM

71 .
ypaBHeHuin n.45

79 PelueHuWe 334a4 C NOMOLLBIO CUCTEM
ypaBHeHuin n.45

73 KonTponbhas pabota no teme
"JIuneitnpie ypaBHEeHUS "

74 Koopaunara Touku Ha psMoi.
YucnoBble IpOMEXYTKH 1. 11

75 YucnoBsie TpoMexXyTKH .11

76 Paccrosinne Mexny AByMs TOUKaMH
KOOpJMHATHOM mpsiMoit 11.11

77 [IpsimoyronbHas cucreMa KOOpAMHAT Ha
IJIOCKOCTH

78 Yto Takoe dyHKumA n.12

79 [Ipumeps! rpadukoB, 3a1aHHBIX
dbopmynamu

80 ITpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu

81 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

82 Brruucnenue 3naueHuii GyHKIMH 11O
dbopmyne m.13

83 Brruucnenune 3HayeHuit GyHKIUU 110
dbopmyne m.13

84 Mpaduk dyHKUMKM N.14

85 UreHue rpauKoB peabHbIX

3aBUCHUMOCTEH 11.14




86

CaoiicTBa pyHKINI

87 CaoiicTBa GyHKITUH

88 [IpsiMast MpONOPLHHUOHATIBHOCTD U €€
rpaduk .15

89 [IpsiMast MpONOPLHHUOHATIBHOCTD U €€
rpaduk m.15

90 Jluneitnas Gynkuus u ee rpadpuk .16

01 [TocTpoenwue rpaduka THHEHHOMI
¢bynkuuu .16

92 [TocTpoenue rpaduka TuHEHHON
¢bynknuu a.16

93 I'paduk pynkuun y =[x| m.16

94 KycouHo - 3agannbie QyHKIMA

95 KycouHo - 3aganHble QyHKIMU

9 KonTponbhas padota no teme
"Koopaunats! u rpapuku. @yHkuun"
IToBTOpEHUE OCHOBHBIX MOHATUH U

97 METO/IOB Kypca 7 Kjacca, 00001eHne
3HaHUHN
IToBTOpEHUE OCHOBHBIX MOHATUN U

98 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITHN H

99 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITHN H

100 METOJIOB Kypca 7 Kilacca, 0000IIeHne

3HaHUHU




101 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHUN U
102 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 Knacc

Ne i/

Tema ypoka

KBanpaTHbiii KOpeHb U3 YKciia

KoauuecTBO 4acoB

Bcero

KonTposbHbie padoThl

Jara nzyyenus

[Tonstne 06 UppaOHAIEHOM YHCIIE

ILCCHTI/I‘IHHC HpI/I6J'II/I)KeHI/I$I
HppalMOHAJIBHBIX YK CCII

JlelicTBUTENBHBIC YHCTIA

CpaBHeHI/Ie HeﬁCTBHTCHbHLIX YHCCII

BxoaHaA anarHoctnyeckasn pa60Ta

Apudmerndeckuii KBapaTHbBI KOPEHb

YpaBHeHHE BUIa X2 = a

O 0N o | b

VYpaBHeHue BUza X* = a

CgoiicTBa apudmMeTHuecKux
KBaJPaTHBIX KOpHEH

il N N e

11

CaolicTBa apupMeTUIECKUX
KBaJPaTHBIX KOpHEH

12

13

14

CaoiicTBa apupMeTUUECKUX
KBaJPaTHBIX KOPHEN

[IpeoOpazoBaHue YHCTOBBIX
BBIPQXEHHI, COIEPIKAIUX KBAJPaTHBIC
KOpHH

[IpeoOpazoBaHue YUCTOBBIX
BBIPXCHU, COIEPIKAIUX KBAJPaTHBIC
KOpHH

15

[IpeoOpazoBaHue YNCTOBBIX




BBIPOKEHUM, COZEPIKALIUX KBaIpaTHbIE
kopHU. CaMocTosITeNIbHAs paboTa 1Mo
TeMe «Ywucia. Beraucienus.
KBaapatHbie KOpHI

16 CTeneHb ¢ IEIbIM II0Ka3aTelIeM
CranmapTHas 3anuch yncia. Pazmepbl
00BEKTOB OKpYKaromero Mupa (ot

17 AJIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX
00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIIeM MHUPE

18 CBolicTBa CTENIEHH C IEIIBIM
MOKa3aTejIeM

19 CBolicTBa CTENIEHH C IEIIBIM
MOKa3aTejIeEM

20 CBolicTBa CTENEHH C LETTBIM
MOKa3aTejieM

21 CBoIicTBa CTCIICHH C IICIBIM
1oKa3aTelieM
CBolicTBa CTENEHH C LETTBIM

99 nokazareneMm. CamocToaTenpHas paboTa
1o TeMe «Ywucna ¥ BEIYUCICHUS.
CTeneHb ¢ IeNbIM MOKa3aTeIeM»

23 KBanpatublii TpéxunieH

24 Paznoxxenue kBapaTHOTO TpEXUIEHA HA
MHOKHTEIH

o5 Paznoxxenue kBajpaTHOTO TpEXUIIEHA HA
MHOKUTEIIH

26 Paznoxenune kBaapaTHOTO TPEXUICHA HA




MHOXUTCIN

KonTponbhas pabota no remam

27 "KBanparsbie kopHU. CTEneHHU.
KBanpatnsiii Tpexunen"
Anrebpanueckas 1po0b. lonmycTumblie

28 3HAYCHMsI IEPEMEHHBIX, BXOSIIUX B
anredpanvyeckue BhIpaKEeHUS

29 OcHOBHOE CBOMCTBO ayredpandeckon

Ipodu

30 Coxkparienue apodeit

31 Cokpaiienue apooei

32 Coxkparienue apodeit

33 CrnosxeHue, BBIYUTAHHUE aIreOpanyecKux
npobeil ¢ 0IMHAKOBBEIMHU 3HAMEHATEISIMU

34 CrnoxeHue, BEIMUTAHHUE aTeOpandecKux
npobeil ¢ 0IMHAKOBBEIMU 3HAMEHATEIISIMU

35 CrnoxeHune, BEBIMUTAHKE aTeOpandecKux
npo0el ¢ pa3HbIMU 3HAMEHATEIISIMU

36 CrnosxeHue, BBIYUTaHHUE aNreOpanyecKux
Ipobeil ¢ pa3HbIMU 3HAMEHATENSIMU
CrnosxeHue, BBIMUTaHHUE aITreOpanyecKux
Ipobeii ¢ pa3HBIMU 3HAMEHATEIISIMH.

37 CamocToATenbHas paboTa no Teme
«CoKpalueHue apobeli. CnoxkeHue u
BblYMTaHWe Apobeit»

38 YMHOXEeHHE anreOpandeckux Ipoodei

39 Bosenenue anredpandeckoit 1podH B

CTCIICHDb




Jlenenne anreOpanveckux IpoOe.
CamocrosTenbHas padoTa 1o Teme

40 «Bo3Benenue 1podu B CTEIICHD.
YMHOXKEHUE U JiefieHre alre0panyeckux
JIpo0eii»

41 [Ipeobpa3oBanue BbIpakeHUH,
coJiepXKaniux ajaredpandeckue 1poou

42 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepKanux anredpanyeckue 1poodu

43 [TpeoOpa3oBaHue BbIPAXKEHUH,
coJiepKalux ajredOpandeckue Apoou

42 KonTtponpHast pabora o Teme
"AnreOpanyeckas 1poOp"

45 KBanparnoe ypaBnenue. Henosnoe
KBaJIpaTHOE ypaBHEHHUE

46 HenonHoe kBagpaTHOE ypaBHEHNE

47 dopmyiia KOpHEN KBAJIPATHOTO
ypaBHEHHS

48 ®dopMya KOpHEH KBaIpaTHOTO
ypaBHEHHS

9 dopMyna KOpHEW KBaIpaTHOTO

* ypaBHEHUS

50 Teopema Buera
Teopema Buera. CamocTosiTenbHas

51 pabota o Teme «Pemienne KBaapaTHBIX
YPaBHEHUI)

50 Pemenue ypaBHeHUH, CBOIAIIUXCS K

KBaApaTHBIM




Pemenue ypaBHeHUH, CBOIAILIUXCS K

53
KBaJIpaTHBIM

54 [pocreiimme ApoOHO-paLMOHATIBHbIE
ypaBHEHHS

55 [Ipocreiimme 1poOHO-paIMOHATILHEIE
ypaBHEHHUS

56 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
KBaJPaTHBIX YpaBHEHHM

57 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
KBaJPaTHBIX YPaBHEHUU

58 Penienne TeKCTOBBIX 3a/1a4 C TIOMOLIBIO
KBaJPaTHBIX YpaBHEHHH

59 KonTtponpsHast pabora o Teme
"KBanpatHble ypaBHeHuUs"
JInHeliHOE ypaBHEHME C 1BYMs

60 NIEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peleHus ypaBHEHHI B IENTBIX YMCIIaX

61 Pemienune cucrem IByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

62 Pemenune cucrem nByX JTMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMHU

63 Pemenune cuctem MBYX JIMHEHHBIX
YPaBHEHHIA C IBYMsI TEPEMEHHBIMHU
[Ipumeps! perieHus: cuctemMm

64 HEJIMHEWHBIX YPaBHEHUH C IBYMs
HepEeMEHHBIMU

65 I'paduueckas uaTEpHIpEeTAIUSL

YpaBHCHUA C ABYMS IICPCMCHHBIMHA U




CUCTEM JIMHENHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU

Pemenne TeKCTOBBIX 3aJaa4 C IIOMOIIBIO

06 CUCTEM ypaBHEHUH

67 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
CHCTEM ypaBHEHUM

68 Pemenne TeKCTOBBIX 3a/1a4 Ha
JBUKEHHE T10 PEKE

69 Pemenne TeKCTOBBIX 3a/1a4 Ha
BBITTOJIHEHHS pabOTHI

70 Pemenue TekCTOBBIX 3a1a4 ¢
IIPOLIEHTaMH

71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA

72 UuciioBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 01HOI TepeMeHHON

74 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE

75 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOMN U UX PEILICHUE

76 JInHeliHbIE HEpABEHCTBA C OJJTHON
MIEPEMEHHOM U UX PEIICHHE

77 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOMN U UX PEIICHHE

78 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILECHUE

79 CucreMbl TUHEHHBIX HEPABEHCTB C

OJHOI EPEMEHHON U X PEIICHUE




N300paxkenue pereHust THHEHHOTO

80 HEPaBEHCTBA U X CHCTEM Ha YHCIOBOU
pAMOM
N3ob6pakenue pemeHus TMHEHHOTO

81 HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU
IpsAMOi

82 KonrtponbHas pabora no remam
"HepasenctBa. CucteMbl ypaBHEHH"
[Tonstue pynkuuu. O61aCcTh

83 OIIpeIeNIEHUs] 1 MHOKECTBO 3HAUEHHH
byHKIIMN

84 Crioco0sI 3a1anust PyHKIUI

85 ['paduk pynkuuu

86 CaoiicTBa (QyHKIMH, UX OTOOpakeHHE
Ha rpaguke
CaoiicTBa (QyHKIMH, UX OTOOpakeHHE

87 Ha rpaduke. CamocrosiTenbHas paboTa
1o teMe «PyHkuu. OCHOBHBIE
TIOHSATHS

88 Urenue u noctpoeHue rpapukoB
byHKIHHA

89 [Tpumeps! rpadukoB GyHKINH,
OTpaKaIOIIUX peasibHbIE MPOLIECCH
OyHKIINY, OMIMCHIBAIOIINE MTPSMYIO U

90 00paTHYIO MPONOPIIHOHATEHBIC
3aBHCUMOCTH, UX Irpaduku

91 ['unepOoma

92 l'unepbona




93 I'padux pynkuum y = x?

[TocTpoenue rpadukoB KBaApaTUIHOMN
byHKIIUN

Oyaknun Y =X%, Yy = X3,y = VX, y = [X[;
95 rpaguyeckoe penieHue ypaBHeHUN 1
CHCTEM ypaBHEHUM

94

Oyukmum Y =X2, Yy = X3,y = VX, ¥y = [x|;
rpadguyeckoe penieHue ypaBHEHUH U

96 cucteM ypaBHeHuH. CaMOCTOsITeNIbHAsS
pabota no Teme «®ynkunu. Yncnossle

byHKIII»»

[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97 METOJIOB KypcOB 7 U 8 KIIaCCOB,
000011IeHrE 3HAHUI

IToBTOpEHNE OCHOBHBIX MTOHATHI U
98 METOJIOB KypCOB 7 M 8 KIIaCCOB,
000011IeH1Ee 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOJIOB KypCOB 7 M 8 KIIaCCOB,
000011IeH1Ee 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
100 METO/I0B KypCOB 7 U 8 KJIaCCOB,
0000111eHIE 3HAHUI

101 Wrorosast KoHTpOJbHAS paboTa

[ToBTOpEHKE OCHOBHBIX MOHATUN U
102 METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

Jdara nuzyyenus

PannonanbHble yncna, uppauoHaIbHbIE
YHClla, KOHEUHbIE U OECKOHEUHbIE
JECSITUUHBIE TpOOU

MHOXeCTBO J1eHICTBUTEIBHBIX YHCEIT;
JeMCTBUTENIbHBIE YNCIIAa KaK OECKOHEUHbIE
JECSITUUHBIE IpOOU

B3aumMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOXKECTBOM TOYEK
KOOPJIMHATHOU IIPSAMOM

CpaBHeHuE NENCTBUTENBHBIX YUCEIL,
apupMeTHUeCcKue eHCTBUS C
JEHCTBUTEIBHBIMU YUCIIAMU

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOITIKECHUS

Oxpyrienue yncen

Oxpyrienue yncen

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

[lnarHocTnyecKkan KOHTpo/ibHasA paboTa

10

JIunelinoe ypaBHeHue. Pemenne




YpaBHEHUH, CBOJIALLIMNXCS K JTUHEUHBIM

Peuienue ypaBHEHUM, CBOASIIUXCS K

11 .
JUHEHHBIM

12 KBanpatHoe ypaBHeHue. Penienne
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM

13 KBagparnoe ypaBHenue. Pemenue
YpaBHEHUH, CBOAAIIUXCS K KBaJAPaTHBIM

14 bukBaapaTHbie ypaBHEHUS

15 bukBapaTHble ypaBHEHUS
ITpumepsl peleHus: ypaBHEHUN TPEThEN U

16 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH
ITpumepsl peleHus: ypaBHEHUHN TPEThEN U

17 YETBEPTOU CTEIICHEN pa3sIOKEHUEM Ha
MHOKUTEH

18 Pemienne npo6GHO-paiOHAIBHBIX
yYpaBHEHUU

19 Pemenne npoOGHO-paiioHaNIbHBIX
ypaBHEHUH

20 Pemenue TekCTOBBIX 3a1a4
anreOpanyeckuM METOJI0M

91 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M

99 Pemenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM METO0M

93 KonTtponbHas pabora o Teme
"VpaBHEHHUs ¢ OTHOM TepeMeHHON"

24 YpaBHEHHE ¢ IBYMS TTIEPEMEHHBIMHU U €TI0




rpaduk

VYpaBHEHHE C ABYMS [IEPEMEHHBIMH U €r0

25 rpaduk

26 Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU U €€ pelleHne

97 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellieHue

28 Cucrema 1ByX JMHEHHBIX YPABHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellieHue

29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI [IEPEMEHHBIMU U €€ pelleHue
Pemenue cucrem AByX ypaBHEHUIA, OJJHO

30 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUIA, OJJHO

31 13 KOTOPBIX JIMHEHHOE, a APyroe —
BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI, OTHO

32 13 KOTOPBIX JIMHEIHOE, a APyroe —
BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHHI, OTHO

33 13 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOPOM CTEIEHU

34 ['padmyeckas HHTEpIIpETALIUs CUCTEMBI
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

35 Pemenne TekcTOBBIX 3a1a4
anredpandeckuM crnocodom

36 Pemienme TeKCTOBBIX 3a1a4




anreOpanyecKuM crnocobom

KoHnTtposnbHas paborta o teme "CucreMbl

37 o 1
ypaBHEHUH

38 YucnoBble HEPABEHCTBA U UX CBOMCTBA

39 UucnoBble HEPABEHCTBA U UX CBOWCTBA

40 JIvHeitHbIe HEpaBEHCTBA C OHOM 1
MEPEMEHHOI U UX pelIeHue

41 JInHeiiHbIe HEPaBEHCTBA C OAHOM 1
NIEPEMEHHOI U UX pelIeHne

42 JIvHeitHbIe HEpaBEHCTBA C OHOM 1
IIEPEMEHHOM U UX PEIICHHE

43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOI U UX pelIeHue

44 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN 1
MIEPEMEHHOM U UX PEIICHHE

45 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 1
MIEPEMEHHOM U UX PEIICHHE

46 KBaznpaTHble HEPAaBEHCTBA U MX PELLIEHUE 1

47 KBagparHble HEpaBEHCTBA U UX PEIICHHE 1

48 KBazpaTHble HEPAaBEHCTBA U MX PELLIEHUE 1

49 MeTopa nHTepBanos 1

50 PewweHne HepaBeHCTB METOA40M 1
WNHTEpBasoB
I'paduueckas uHTEpHIpETALIUS HEPABECHCTB

51 Y CHCTEM HEPABEHCTB C JBYMS 1
NIEPEMEHHBIMU

52 ['padpuaeckast maTEpIpETALINS HEPABEHCTB 1




Y CUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMU

53

KontponpHas pabora o Teme

"HepaBencrpa"

54 KBaf[paTI/I‘IHa}[ dbynkms, e€ rpaduk u
CBOMCTBA

55 KBaflpaTI/IqHaﬂ ¢byHkuus, e€ rpaduk u
CBOMCTBa

56 KBaf{paTHqHas[ ¢bynkuus, e€ rpaguk u
CBOICTBa

57 [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

58 [Tapabousa, KOOpAMHATHI BEPLUINHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl

59 [TapaGoia, KOOpAMHATHI BEPUINHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl

50 [Tapabona, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

61 [TapaGoia, KOOpAMHATHI BEPLUINHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl

62 [Tapabona, KOOpAMHATHI BEPIIMHEI
napaboIIbl, 0Ch CHMMETPHH MTapadoIbl

63 I'paduku Gpynkumit: y = kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|

64 I'paduku pynkuumit: y =kx, y=kx + b,
y=k/Xx, y=x3, y=vX, y=|X|

65 I'paduxu Gpynkumit: y = kx, y=kx +b,

y=k/X, y=x8, y=vx, y=|x|




I'paduku pynkmii: y = kx, y =kx + b,

% y=k/x, y=x*, y=vX, y=[x|

67 I'paduku Gpynkumit: y = kx, y=kx + b,
y=K/x, y=x%, y=vX, y=[x|

68 I'padpuku dynakomii: y = kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|

69 Kontponsnas padora no teme "®dynkuun"
YucioBasi mociea0BaTeIbHOCTb.

70 AHanuTHYeCcKHil cioco0 3aganus
nocnenoBaTelbHOCTU. CII0BECHBIN U
PEKYpPPEHTHBIH CIIOCOOBI 3a1aHus (PYHKITHU.

71 Apudmernueckas nporpeccus. Dopmyma N-ro
YJIeHa.

72 Apudmerrnueckas nporpeccust. @opmyna N-ro
YJIeHa.

73 Apudmerrnueckas nporpeccust. @opmyna N-ro
YJIeHa.

74 ®opMyna CyMMBbI YIEHOB KOHEUHOMN
apu(METHIECKOM MTPOTPECCHH.
®opmylia CyMMBI YJIEHOB KOHEUHOU

7 apu(pMETHYECKOH POTPECCHH.

Kontponbnas pabora 1o teme
76 «Apudmerrueckas mporpeccus»
77 I'eomerpuueckas nporpeccus. @opmyna N-ro
YIIeHa.
78 Perienue 3anau Ha NpUMEHEHNE (dbopMyIIBI N-TO
YJIeHa FeOMETPUYECKON MPOrPECCHH.

79 ®opmylia CyMMBI YJIEHOB KOHEUHOU
reOMETPUUYECKON MPOrpeccuu

80 Pemienve 3a1a4 Ha HAXOXKJICHHE CyMMBI




YJICHOB KOHEYHON r€OMETPHUYECKOIt
Hporpeccuu. XapakTepUCTUIECKOE CBOUCTBO.

81
82

JIMHENHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT

CrnoxHbIC ITPONLCHTEL

83

84

Cro’xHbI€ NTPOLIEHTHI

KontpomnbHas padora 1mo reme
«["eomeTpudeckas mporpeccus’

85

[ToBTOpeHue, 0600IMICHNE U
CHCTEeMaTU3alMs 3HaHUH. 3aIuCh,
CpaBHEHHUE, ACHCTBUS C
JIEUCTBUTEIbHBIMHU YHCIIAMH, YHCIIOBAs
npsiMast

86

[ToBTOpeHnue, 0600IMICHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIECHHUS, TPONIOPLUHU

87

88

89

90

[ToBTOpenue, o6obIIeHNE 1
cucremarusanus 3Hanuil. OkpyrieHue,
npuOIMKEeHUE, OLEHKa

[ToBTOpenue, 06001IeHUE U
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 3aJ1a4 apUPMETHISCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
cucTemMarus3anusa 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
cucTemMaru3anus 3HaHui. Pemenue




TEKCTOBBIX 3371a4 apUPMETHICCKUM
CcIocoooM

91

[ToBTOpeHnue, 0600IICHNE U
cHucTeMaTU3alus 3HaHU.
[IpeoOpazoBanue anredpandecKux
BBIPAKCHUH, JOMYCTUMbIC 3HAUCHHSI

92

93

94

95

96

97

[ToBTOpEeHME, 0000IICHUE U
cUCTEeMAaTH3aIHs 3HaHUMH.
[Ipeobpa3zoBanue anredpanueckux
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE U
cHUCTEMaTH3als 3HAHW.
[IpeobpazoBanue anredpandeckux
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
[TpeoOpa3oBanue aaredpandecKux
BI)Ipa)KCHI/H\/JI, JOIMYCTUMBIC 3HAYCHU A

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
IIOCTPOEHHE, CBOMCTBA N3YUYSHHBIX
byHKIHMA

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
HIOCTPOEHHE, CBOMCTBA N3YUSHHBIX
byHKIII

[ToBTOpenwme, 0600IIEHNE U
cucTeMaTH3anus 3HaHui. OyHKIUK:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX




byHKIUI

[ToBTOpEeHME, 0000IICHUE U
cucremaTusauus 3HaHuil. OyHKIuu:

98

IIOCTPOEHNE, CBOMCTBA NU3yYEHHBIX
byHKIII

[ToBTOpEeHME, 0000IICHUE U

99 cucreMaTtuzarys 3Hanui. ['padudeckoe
pelIeHne ypaBHEHUH U UX CUCTEM
IToBTOpEHME, 0000IICHUE 1

100 cucreMaTtuzarus 3Hanui. [ paduaeckoe
pellIeHHE YPaBHEHUN U UX CUCTEM

101 Hroroas xouTpoasHas padbora

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Anrebpa, 8 kimacce/ MakapsiueB FO.H., Munmaiok H.I'., Hemikos K.W. u npyrue,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» AnreOpa, 8 kimacc/ Makapsrue FO.H., Munatok H.I'., Hemikos K.W. u apyrue;
noA penakuuen TenskoBckoro C.A., AkiinonepHoe o0iiecTBo «M31aTenbeTBO
«ITpocBemienue»

» Anrebpa, 8 knacc/ Mepansk A.T'., Tlomonckuit B.b., Sxkup M.C.; ox
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
WN3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

» AnreOpa, 8 kinacc/ Mepaisik A.T., TlonsikoB B.M.; moxa penakiueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-TI'PA®y; AknimoHepHOE 00IIIECTBO
«H3marensctBo «lIpocsemienue»

N3narensckuii ieaTp « BEHTAHA-TI'PA®y; AknimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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