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INOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sABIsfeTCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMs: OHa 00ECTIIeUNBAET U3YUCHHE APYTUX AUCLUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOMN XU3HU. Pa3BuTHE y 00y4aronmxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYUIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUss MaTeMaTUYeCKOW HAyKOM SBIICHUHN U MPOILIECCOB
B NpUPOJE U OOINECTBE, POJU MaTEeMaTHUYECKOrO MOJECIUPOBAHHMS B HAYYHOM
MO3HAHUH M B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX I afanTaluyd B COBpEMEHHOM Hu(poBOM
obmectBe. M3yuenue anreOpnl oOecrmeurMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpPaBHHMBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSI U BBIBOJIBI,
dbopmynupoBath yTBepkaeHH. OcBOEHHE Kypca aareOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIJICHHSI OOYJarolIMXCs: OHM HCIMOJB3YIOT ACIAYKTUBHBIE W
WHYKTUBHBIE PAcCyXKJeHHUs, 0000IIeHINEe U KOHKPETHU3aIUIo, a0CTparupoBaHue u
aHanoruto. OOydyeHue  anrebpe  mpeanosaraeT  3HAYUTENIBbHBIA  O0BEM
CaMOCTOSITENIbHON ~ JIeATEIHbHOCTH OOYyYaloluXCsl, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHre 3a1a4 SBIISETCS peaan3aueil 1esTeTbHOCTHOTO MPUHIINITA O0YIEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01mrero oOpa3oBaHKsi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYHCICHUSY, «ANreOpandeckie BhIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHKimm». Kaxgas W3 3THX CcolepiKaTeabHO-METOIUICCKIX
JVHHUHA pa3BUBACTCS HAa MPOTSHKCHUH TPEX JIET U3YUYCHHS Kypca, B3AaUMOJCHCTBYS C
IpyrUMH €ro JuHUsIMH. B Xone wu3ydeHus ydeOHOro Kypca OOydaromumcs
IPUXOJIUTCS JOTHUYECKH PaCCyKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTHYECKOro oOpa3oBaHUs U CHOCOOCTBYIOIIME OBJAJCHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO MareMaTuueckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4YeOHOro Kypca «Ausredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMM «YuWclia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JalbHENIIEro U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYarOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YKCIIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
CBS3aHO C pAIMOHAIBHBIMHU W HpPPAIlMOHAJIBHBIMUA YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUM O JEUCTBUTEILHOM YHCIE. 3aBEepLICHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeAHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpanyecKkue BhIPaKEHUs
U «YpaBHECHHs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYeCKOro ammapara, HeOOXOAUMOTO JUIsl PEIICHUS 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4eOHBIH MaTepuand TPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
SI3bIKa JUISI TIOCTPOCHHS MAaTEMaTUYECKUX MOJENICH, OMHCAHUS IMPOIIECCOB H
ABJIGHUN peanpHOro Mupa. B 3amaunm oOyuyeHus anredbpe BXOIAT TaKxkKe
JagbHEWIlee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHUS, HEO0OXOIUMOro, B
YaCTHOCTH, JJII OCBOCHHS Kypca HWH(DOpPMATHKH, W OBJIQJIcHUE HaBbIKAMHU
JNeAyKTUBHBIX paccyxaenuil. [IpeoOpa3zoBanue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Copeprxanve pyHKIMOHAIBHO-TpaUUEeCKO JIMHUK HALEICHO Ha MOJIyYeHHE
00yYaroIMMUC 3HAaHUN 0 (PYHKIMSIX KaK BaXKHEHIIEH MaTeMaTHUUeCKON MoJenu
JUTsl ONTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obmectBe. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXCs
YMEHUS UCTIOIH30BaTh PA3INYHBIC BHIPA3UTEIIBHBIC CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIJIaJ B (QOpMUpPOBaHUE
MPEICTABICHUI O POJIM MaTEeMAaTUKU B PA3BUTUH LIMBUJIN3ALMU U KYJIbTYPBI.

CormacHo yueOHOMY TMIaHy B 7-9 kjaccax wu3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CICAYIONIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucma w BBIUHACIEHUS», «ANTEOpanyecKre BBIPAKEHUS», «YPABHCHHUS U
HEpaBEHCTBA», « DYHKIIUM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 yaca (3 ygaca B Hemeno), B 8 kiacce — 102 ygaca (3 yaca B Hepaenro), B 9
kiacce — 102 ygaca (3 yaca B HEJIeIH0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobert k gapyroi. IloHsTHE panMOHATBLHOTO 4YHCHA, 3alllCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. Apudmernueckue JEHCTBUS C
palMOHAIBHBIMYA YHUCiamMu. Perienue 3agad u3 peanbHOM MPAaKTUKKA HA 4acTH, HA
JTpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpeaesieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeeIeHHs], 3auch 00NbIINX uncen. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE poOU U JpoOU B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/a4d Ha
IIPOLIEHTHI, PELICHHE 3a7]a4 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHEHME TPU3HAKOB  JCIUMOCTH, pAa3JOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

Peanpuble  3aBucMMOCTH, B TOM 4YHClIe TmpsMasi u  oOpaTHas
IPONIOPLUOHAIBHOCTH.

AnreOpanveckue BbIPaKeHUS

[lepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUSA C IIEPEMEHHOU. JlomycThMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCMMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dopmynel. Beruucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BbIpAXEHHS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
IIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK M MPUBEICHUS MOAOOHBIX CIaraeMbix.

CBONiCTBa CTENEHH C HATYPAJIbHBIM [IOKA3aTEIIEM.

Opnouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloKeHue, BhIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBagpaT paszHoctu. Dopmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCWJIBHOCTb YPaBHEHHU.

JIuHelHOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEeHUH. CoCTaBl€HHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C ABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPABHEHUU C JBYMs IEPEMEHHBIMU. PelIeHHE CHUCTEM YpaBHEHUU
croco0OM MOJACTaHOBKU. [Ipumepsl pelieHHus TEKCTOBBIX 3a7ady C MOMOUIBIO
CHUCTEM YpPaBHEHUM.



DOyHKIMHA

Koopnunara Touku Ha npsimoil. YnucnoBbie mpoMexyTku. Pacctosnue mexmy
JBYMSI TOUKaMU KOOPJMHATHOMN MPSIMOH.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOUYKH Ha KOOpJIMHATHOM IIockocTH. [Ipumepsl rpadukos, 3a1aHHbIX HOpPMYyITaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuuun. [paduk
dbyukiuu. CroiictBa dhyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['pabux GyHkium
y = [x|. I'paduueckoe perieHre IMHEWHBIX ypaBHEHUW U CHCTEM JIMHEMHBIX
YPaBHEHUM.

8 KUIACC

Yucnaa v BBIYMCICHUA

KBanpatublii kopeHp u3 uuncia. [loHsTue 00 UpPpaLMOHATIBLHOM YUCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHaIbHbIX yKces. CBolicTBa apu(MEeTHYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIOBBIX BBIPAKECHUN
Y BBIUHCJIEHUSM. J|eHCTBUTENBHBIE YUCIIA.

CreneHs ¢ LenbIM IOKa3aTeneM U e€ ceorcTsa. CTaHmapTHas 3alKUCh YHACIA.

AnreOpanveckue BbIPaKeHUS

KBagpaTHbpii  TpEXuieH, pas3joKEHUE KBAAPATHOIO  TpEXWwieHa Ha
MHOKHUTEJIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CrnoxxeHue, BBIUWTAHUE, YMHOXKCHHE, JIEJICHUE alreOpandyeckux ApoOeH.
PanmoHnanbHble BEIpAKEHUS U UX IIPe0Opa30BaHueE.

YpaBHeHMs U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJUHENHBIM U KBaJIPATHBIM.
[IpocTeiinue qpoOHO-paIMOHaIbHbIEC YPABHEHUS.

I'padmueckas uHTEpIpeTaLMs YPABHEHUN C JBYMsI IIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMHU. [IpuMepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YHucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OIHON NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmuu. OOnacTh oONpeAeNeHUuss U MHOXKECTBO 3HAYEHMH
dbynkiuu. CiocoOsl 3a1aHust GyHKITHI.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpaXKAIOIIUX peaTbHbIE MPOIECCHI.



OyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BIYMCICHUSA

PanvonansHble yncia, UppalMOHANbHBIE YUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JeCATUYHBIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHUCIIA
KaKk OEeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeUCTBUA C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKPYKAIOIIET0 MHUPA, AJIUTEIBHOCTh IMPOLECCOB B
OKpY’KaroleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunerinoe ypaBHeHuE. Pellienre ypaBHEHN M, CBOAAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBangpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
areOpandeckuM METO/I0M.

VYpaBHeHHne ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHHH,
OJIHO U3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil cremneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoi. KBagpaTHele HepaBEHCTBA.
['paduueckass wHTEepHperanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoOpaHHATHI
BEPIIMHBI 1apadoJIbl, 0Ch CUMMETPHUH 1MapadOJIbI.

I'paduxu Gyrxmumit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x|  ux
CBOWCTBA.



YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCum

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCJIEIOBATEIIBHOCTH
peKkyppeHTHO popMyoit u hopMyJIol 1-To WIeHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. Qopmyibl n-ro dieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrPeCcCHii, CyMMBI IIEPBBIX 7 YJICHOB.

N3o0pakeHne ujieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid

TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA M DKCIIOHEHLMAJIBbHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYeCcKOe BOCIMTAHME:

NpOSIBJICHMEM HMHTEpeca K TNPOLUIOMY U HACTOSIIIEMY POCCHUHCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3alluu €ro
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBICHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecCTBa (Harpumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYKJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MpaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKHh, OCO3HAHHWEM Ba)XKHOCTHU
MOPaJIbHO-3THYECKUX MTPUHIUIIOB B I€STEILHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTH€ B PEUICHWHU MPAKTUYECKUX 3a/ad
MaTEeMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
0o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCHoHaNbHOU
NEATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIYATbHOU TPACKTOPUH 00pa30BaHMsI M )KU3HECHHBIX TJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PENICHUH, PACCYXKICHUN, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUe B JIEITEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEMATHYECKOW HAyKW Kak cdephl YeI0BEUeCKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSl U 3HAUMMOCTHU JJIsl Pa3BUTHUS LUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEeMaTHYE€CKOW KYJIbTYpOH Kak CpelICTBOM
NO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMU UCCIEI0BATENbCKON
JEATEIIbHOCTH,



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpecax CBOErO
3I0pPOBbsl, BEICHHSI  3JA0POBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQTAaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (uudeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa Jpyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/bl, IJIAaHUPOBAHHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X pelIeHuUs;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO E€SATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PHUCKU U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble jlornyeckue aeicTBus:

e BBIABIIAITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAy MOHATHIMH, (OPMYIHPOBATH
OmpezeNieHUus]  MOHSATHM, YCTaHaBIMBAThb CYUIECTBEHHBIH  IPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA M1 OOOOIIEHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMATh, (HOPMYIUPOBaTH U  NPeoOPa3OBBIBATh  CYXKACHUS:
yTBEPAUTENIbHbIE M OTPHIATENbHbIC, €IUHUYHBbIC, YacTHbIE U OOIIHE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, HaHHBIX, HAOJIOJEHUAX M YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaThdecknx (aKToB, BBICTpAWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ y4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/IbLCKHeE TeHCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
GbopMyITHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HWCKOMOE U JaHHOe, (OpMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHEHUE;

MPOBOJIUTh IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUIAHY HECIIOXKHBIN
OKCMIEPUMEHT,  HEOOJbIIOE  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
0COOCHHOCTEH MAaTEMaTHYEeCKOr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
MPOBENEHHOTO HAOIIOICHUS, WCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TPOIlECca, a TAKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIIAITh HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(POpPMALUU, TAHHBIX,
HEOOXOIUMBIX JUISl peLLICHUs 3a/1a4H;

BBIOMpPATh, AHAJIM3WPOBATh, CHUCTEMATH3UPOBaTh M HWHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IpeICTaBICHHUS;

BbIOUpaTh (GopMy MpEACTaBICHUs HHPOpPMALMM U WUTIOCTPUPOBATH
pemiaemble 3aJaud CXeMaMM, JuarpaMMamMu, WHOW rpadukoil U ux
KOMOHMHAIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.



KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATh H  (OPMYJIUPOBATh CYXKIEHHS B COOTBETCTBHUU C
YCIOBUSIMHU U TIETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M MHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS I10
XOJly peIleHus 3a/1a4i, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CYKJIeHHS 3a7]aBaTh BOPOCHI MO CYIIECTBY 00CYKIa€MOM TEMHI,
po0JIeMBbI, perraeMoi 3a/1a4uu, BHICKa3bIBaTh HJIEH, HAIICIICHHbBIC Ha TIOWCK
pEIICHMs, COIMOCTAaBIATh CBOU CYXIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHaiora, OOHapYy>KWBaTh PAa3IMUUE U CXOJACTBO MO3HITUH, B
KOPpEeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEJICTaBIsITh  pPE3yJNbTaThl  pEIIeHWs  3a/Jadd,  JKCIEpUMEHTa,
UCCIICJIOBAHMsI,  MPOEKTa,  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YIETOM 3aJ1a4 TIPE3EHTAIMN U OCOOEHHOCTEH ayIUuTOPHUN;
NMOHUMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHANBUAYAIbHOH pa0oThl TpU pEIICHUH Y4YEOHBIX MaTeMaTHYECKHX
3azad;

NPUHUMATH 11€JIb COBMECTHOU JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHON pabOThI, pachpenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
0o0CcyX1aTh MpoIecC U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmoBbIX ¢opmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI W JPYTUE), BBITIOJHITH CBOK YacTh
paboOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU YWICHAMHA KOMaH]IbI,
OIICHMBATh KA4YECTBO CBOETO BKJAJa B OOMIUMH MPOAYKT MO KPUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHHBepCcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJSATH IJIaH, AJITOPUTM PEIICHHS 3a7adyu (WK €ro
4acTh), BBIOMpATHh CIOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYypCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN HHTE/JIEKT:

BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA TMpolecca Hu
pe3yJibTaTa peleHns] MaTEMAaTHYECKOM 3a/1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PEUIEHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIIEHUMBATH COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH MOCTAaBIECHHOMN LieTn
U YCJIOBHSIM, OOBSCHATh MPUUMHBI JOCTHXKEHUS WU HEIOCTYOXKEHUS 1LIEIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
peIMEeTHbIEC PEe3yIbTaThL:

Yucna v BBIYMCICHUA

BbInonHsTh, coyeTass YCTHbIE M NHUChbMEHHbIE MNPUEMBI, apuMeTHUYecKue
JEHCTBUS C pallMOHAIbHBIMU YHCIaAMH.

HaxomuTh 3Ha4YeHHs] 4YMCIOBBIX BBIPAKEHHM, MPUMEHSITH Pa3sHOOOpa3HbIE
CrocoObl U MPUEMBI BBIUUCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHUH, COAECpPIKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexomuTh OoT 0AHON (HOPMBI 3aMUCH yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAJIbHBIE YHCTIA.

OKpyTrasTh YKCIIA.

BrInoHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YHCIIOBBIX BBIPAKCHUN. BBIMONHATH OEHCTBUS CO CTENEHAMU C HATYpPaJbHBIMU
MOKa3aTEeJSIMH.

[IpumMeHsATh  TpPU3HAKK  JCIHMMOCTH, pa3OXKEHUE HAa  MHOXKUTEIHU
HATypaJbHBIX YUCEIL.

Pemars npakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIHOHATIBHOCTRIO BEJIHYMH, MPOLIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PElIeHUs 3a/lady ¢ Y4ETOM OrpaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPaKeHUs

Hcnonp3oBaTh aiaredpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPRKEHUN MNPHU 3aJlaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoimonusaTe  mpeoOpazoBaHUs  IIEIOTO  BBIPAKEHHUS B MHOTOUJICH
IpUBEIEHNEM MOJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BoInonHATE yMHOXKEHHE OJHOYJICHAa Ha MHOTOYWIEH M MHOTOYIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIlecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOXKEHUSI.



[TpumeHnsTh nMpeoOpa3oBaHUsi MHOTOWICHOB JJIsi pEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHbIMU MOKa3aTEIsIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemiare nuHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, NMPUMEHSSA MpaBuUia
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, sABiIsIETCA
JIX YMCJIO KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METObI IPU PELICHUHU JIUHEHHBIX YPaBHEHUM U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SBISIOUIMXCS PEHICHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YPaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemars cucrembl AByX NTMHENHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpapuyecku.

CocraBisTh W pemiaTh JUHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHM II0 YCJIOBUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTaT.

DyHKIMHA

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 32 IaHHBIM
KOOpJHUHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3AIIMCHIBATh YHCIOBBIE IPOMEKYTKH HA
aNre0pandecKoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH Tpaduku TUHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIHWA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSIHWE, II€HA, KOJWYECTBO, CTOMMOCTB,
MIPOU3BOJIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a WHOOpMaIuH,
W3BJICKATh U MHTEPIPETUPOBATH HH(DOPMAITHIO U3 TPadUKOB PEAIbHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyuenus B 8 kiacce oOydYarOHIMICS TOJYYHUT CIEIYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
YUCeN JJIsl CPAaBHEHMS, OKPYTIICHUS W BBIYUCICHUN, N300paKaTh JACHCTBUTEIHHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.



[IpumeHsaTh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIE KOPHU, HCHOIb3Ys
CBOWCTBA KOPHEN.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C IEJbIM [OKa3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTENIEM.

BoINoMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BbIPAXKEHUI
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[TpumensiTh mpeoOpa3zoBaHUs BbIPAXKEHUH AJIS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHbIE, KBaJpaTHbIC YPABHEHUS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJISAILIMECS K HUM, CHCTEMBI IByX YPaBHEHH C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIINE UCCIETOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCIIe C TPUMEHEHUEM TpaduuecKUX MpPeCTaBICHUN (yCTaHABINBATH, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

[lepexoauTts OT cioBecHOU (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpyuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB I CpPAaBHEHUs, OLECHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM WM UX CUCTEMBI, JABaTh
rpauyueckyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[ToHumMaTh W KCMONB30BATh (PYHKI[MOHAJIbHBIE MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpENENsATh 3HAYEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (YHKIUNA BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkiuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kiacce oOydYarOMIMICS TOJNYYHUT CIETYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:



Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSAI0OYMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCJIA.

BoInonHATh  apupMeTHYeCKUe JEWCTBHS C palMOHAIBHBIMU YHCIAMH,
coyerass YCTHbIE M IIUCBbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C
VppalHOHAIbHBIMH YHCIIAMH.

HaxoauTe 3Ha4YeHUs1 CTENEHEW C LEJNbIMA TOKa3aTelsiMAd M KOPHEH,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JEUCTBUTEIBHBIE YHKCIA, BBINOJHATh MNPUKUAKY pe3yJbTara
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pewaty JIMHENHBIE M KBaApPATHBIE YPAaBHEHUS, YPABHEHHUsSI, CBOASIIMECA K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIHBIE YPABHEHHS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JABYMs NEPEMEHHBIMU M
CHCTEMBI JIBYX YPaBHEHU, B KOTOPBIX OJTHO YPABHEHHE HE SBJISACTCS JTUHECUHBIM.

PemaTe TekCTOBBIE 3aJayM ajareOpauvyeckuM CrHocoOOM C  MOMOIIbIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHU C IBYMS IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeIcTaBieHni (YyCTaHaBIUBaTh, UMEET
JM YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHUS, €CIU MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pa)kaTh
pEIICHUE HEPABCHCTB HA YUCIIOBOW NPSIMOM, 3alMCBIBATh PELICHUE C MOMOUIBIO
CHMBOJIOB.

Pemare cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 337a4.

DOyHKIUU

Pacmo3naBate (yHKIIMM W3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacrojoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB PYHKIMHA BUaa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U M300pakaTh CXEMATHUYECKU TPAPUKU KBAJAPATUUHBIX (PYHKIIHIA,
OIMKCHIBATh CBOWCTBA KBaIpAaTHUHBIX (QYHKIUH MO UX rpaduxam.

PacnioznaBate kBaapaTHuHyIO (QYHKLHIO MO (HopMyse, MPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (PYHKIUN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.



Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHHU

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpU
PasHbIX CIOCO0AX 3a7aHMsl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (POpMya n-ro  4jaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecChii, CyMMBI MIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPIMHATHOU
IIJIOCKOCTH.

Pemare 3apmauym, CBA3aHHBIE C YHCIOBBIMU ITOCJIEAOBATEIBHOCTSAMH, B TOM
qHCclie 337a4d U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM JyeKTpOHHBbIe (LM pPOBbLIE)
Ne ni/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
| Yucna u BeIUKCIIEHUs. PaliuoHaibHbBIE 75 ) bubmuorexa [JOK
yHcia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanueckre BIpaKeHUs 27 2 hitps/m.cdsoo.ru/7f4 15590
Bbu6nuoreka [JOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [JOK
. 2
4 Koopaunaret u rpaduicu. ymiciun 24 https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
> Tosropenme i 0bodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9



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 pa3/iejioB U TeM

KoanuecTBo 4acoB

JyieKTpOHHBbIe (LM pPOBbLIE)

Ne i/ KonTtpoabHubie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI
Bbu6nmuoreka [JOK
1 q K 1 1
ucia v BeruuciaeHus. KBaaparueie KOpHU 5 hitps:/m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsb ¢ 1eIbIM 7 bubmuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubanorexa [HOK
KBanpathblil TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaKEeHHUsI. 15 1 bubmmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagparHbie 15 ) bubanorexka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417afg
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 1 bubanorexa [HOK
YpaBHEHU https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHCcTBa 12 1 hitps://m.cdsoo.ru/7 41 7af8
bu6mmoreka [IOK
8 o .0 5
YHKIHH. LCHOBHbIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o 4 1
? yHiIH. HHeI0BbIe QyHKIH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9



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 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

daekTpoHHbIe (UU(pPOBHIE)

Ne i/ KonTtpoabHubie
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
| Yucna u BeuncieHus. JlelicTBUTEIbHBIE 9 1 bubmuotexa [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bu6nuoreka [IOK
OJIHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 2 hitps://m.cdsoo.ru/7f419d08
bubmunoreka LIOK
> Py 16 ! https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
6 UucnoBble MOCIEI0BATEILHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 18 ) bubmunoreka LIOK
3HaHUH https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 9



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 IINTAHUPOBAHMUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabsHbie padoTsl

1 [ToHATHE panMOHAIBHOIO YKCTIA 1

) Apudmerndeckue 1eUCTBUS C PalIMOHATILHBIMU |
YyHCIIaMu

3 Apudmernueckre ISHCTBHS ¢ palliOHATBHBIMH |
YUCIaMHU

4 Apudmerndeckue 1HUCTBUS C PAIIHOHATILHBIMU |
YUCIaMHU

5 Apudmerndeckue A1UCTBUS C PAIIHOHATILHBIMU |
YyHCIIaMu

6 Apudmernueckre ISHCTBHS ¢ palliOHATBHBIMH |
YUCIaMHU

7 CpaBHeHMeE, YOPSAI0YMBAHUE PAIMOHATIBHBIX YUCEN 1

8 CpaBHeHue, ynops404MBaHUE PALlMOHAIBHBIX YHCET 1

9 CpaBHeHue, ynopsJ04MBaHUE PALlMOHAIBHBIX YHCET 1

10 CreneHb C HATypAJbHBIM MTOKA3aTeIeM 1

11 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

12 CreneHb C HATYpaAJbHBIM MTOKa3aTeIeM 1

13 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

14 Bxonnas koHTpoJIbHAs paboTa 1 1

15 Pemienne OCHOBHBIX 33124 Ha APOOH, IPOLIECHTHI U3 |
pEATbHOMN IPaKTUKH

16 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3 1




peanbHON MPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH, MPOIIEHTHI U3

17 peanbHON NPAKTUKH !

18 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3 1
peaTbHOM MPaKTHKU

19 [Ipu3Haku neIUMOCTH, Pa3IoKEHHUsI HA MHOKUTEIH )
HaTypaJIbHBIX YUCEIl

20 [Tpu3Haky AeTMMOCTH, PA3JI0KEHHSI HA MHOKUTEIH 1
HaTypaJIbHBIX YUCEIl

)1 Peanbnpie 3aBucumocti. [Ipsmast u o6patHas |
POMOPLUOHATIBHOCTH

2 Peanbubie 3aBucumoctu. [Ipsimas u oOpaTHas 1
IPONOPLUOHAIIBHOCTH

7 Peanbnpie 3aBucumocti. [Ipsmast u o6patHas |
IPONOPLUOHAIIBHOCTH

24 Peanbnpie 3aBucumocti. [Ipsmast u o6patHas |
POMOPLUOHATIBHOCTH

25 KonTtponsHas padora no teme "Pannonansabie )
yuciaa"

26 BykBeHHBIE BbIpaKeHUS 1

27 IIepeMeHnHsble. J[OITyCTUMBIE 3HAYEHUS [IEPEMEHHBIX 1

28 DopmyJibl 1

29 Dopmysl 1
[IpeobpazoBanne OyKBEHHBIX BBIPAXKECHUH,

30 packpbIiTHE CKOOOK U IIPUBEIEHUE TTOJOOHBIX 1
cllaraeMbIX

31 [IpeoOpazoBanrie OYKBEHHBIX BBIPOKCHHH, 1




packpbiTHE CKOOOK U TIPUBEIEHUE TTOJOOHBIX
cllaraeMbIX

[IpeobpazoBanue OyKBEHHBIX BBIPAXKECHUH,

32 packpbITHE CKOOOK M MPUBEICHHUE TTOJOOHBIX 1
claraeMbIX
[IpeoOpa3zoBanrie OYKBEHHBIX BBIPAKCHHUH,
33 PacKphITHE CKOOOK M IIPUBEACHUE TI0T00HBIX 1
claraeMbIX
34 CBoMCTBa CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM 1
35 CBolicTBa CTENEHU € HATYpaJIbHBIM I1OKa3aTeIeM 1
36 CBoMCTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM 1
37 [TonyromoBast KOHTpoOIBHAS paboTa 1
38 MHorouneHsl 1
39 CnoxeHue, BBIUMTaHUE, YMHOKEHUE MHOTOUJICHOB 1
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1
41 CnoxeHue, BBIUMTaHUE, YMHOKEHUE MHOTOUJICHOB 1
42 CioxxeHue, BBIYUTaHUE, YMHOKEHUE MHOTOUYJICHOB 1
43 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 1
44 DopMyJibl COKPAILIEHHOTO YMHOXKEHUS 1
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS 1
46 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS 1
47 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS 1
48 Pa3znoxxeHrne MHOrO4JI€HOB HA MHOKUTENU 1
49 Pa3noxeHne MHOro4JI€HOB HA MHOKUTENN 1
50 PaznoxeHre MHOTOYJIEHOB Ha MHOKHUTEIN 1
1

51

Paznoxxenne MHOTOUYICHOB HA MHOKHTCIIH




KonTtponsHas pabora no Teme "Anredpandeckue

52 "
BBIPAKECHUS

53 VYpaBHeHue, mpaBuia mpeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHMM

54 JIuHeitHoe ypaBHEHUE C OJTHOW NMEPEMEHHOM,
pellIeHNE JIMHENHBIX YPaBHEHHI

55 JInHeliHOE ypaBHEHME C OJHOU IEPEMEHHOMN,
pellIeHNE JIMHENHBIX YPaBHEHHI

56 JInHeliHOE ypaBHEHME C OJHOU IEPEMEHHOMN,
pelieHue JIMHEMHBIX YpaBHEHUN

57 Pemenue 3aga4 ¢ momMoIbo0 ypaBHEHUH

58 Pemenue 3a1au ¢ momMo1bpl0 ypaBHEHUH

59 Pemenue 3aga4 ¢ momMoIbo0 ypaBHEHUH

60 KontponbHas padora o Teme "Pemenune 3ama4 ¢
MOMOUIbIO ypaBHEHUI"

61 JIvuHeitHoe ypaBHEHUE C IByMs IEPEMEHHBIMU U €r0
rpaduk

6 JIvHeitHoe ypaBHEHUE C IByMsl IEPEMEHHBIMU U €r0
rpaduk

63 Cucrema IByX JUHENHBIX YPaBHEHUH C JBYMsI
NIEPEMEHHBIMU

64 CucreMa IByX JUHEUHBIX YPaBHEHUH C IBYMS
NIEPEMEHHBIMU

65 CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMS
EPEMEHHBIMU

66 Cucrema 1ByX JUHENHBIX YPaBHEHU C JBYMsI

MNEPCMCHHBIMU




67

Pewienue cucrem ypaBHEHHM

1
68 Pemenue cucrem ypaBHEeHHI 1
69 Pemenue cucrem ypaBHEHUN 1
70 Pemenue cucrem ypaBHEHUN 1
71 Pemenue cucrem ypaBHEHHI 1
7 KonTtponpHas padora no teme "JIuneiinble 1
ypaBHEeHHUA"
73 Koopaunara Touku Ha psiMoi 1
74 Hucnossle IPOMEKYTKU 1
75 YucnoBbie TPOMEKYTKH 1
76 PaCCTOjIHI/Ie MEXy ABYMSI TOUYKaMH KOOPAMHATHON 1
npsIMOi
77 PaCCTOjIHI/Ie MEXy ABYMSI TOUYKaMH KOOPAMHATHOMN 1
npsIMOi
78 [IpsmMoyrosbHas cucTeEMa KOOPJAMHAT Ha MIIOCKOCTH 1
79 [IpsimoyronpHas cucTeMa KOOpAUHAT Ha MIJIOCKOCTH 1
80 [Tpumepsl rpadukoB, 3a1aHHBIX HOpMYyITaMHU 1
81 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
82 [Tpumepsl rpadukoB, 3a1aHHBIX HOpMYyITaMHU 1
83 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu 1
84 Urenue rpadKoB peasIbHBIX 3aBUCHMOCTEH 1
25 KonTponpHas padora "Cucrema KoopauHar, |
rpaduxu”
86 [MonsTne Qpynkmu 1
87 ['paduk pynkunun 1
88 CaoticTBa (yHKIUI 1




89 CgoiicTBa (pyHKIMH

1
90 Jlunetinas QyHkIus 1
91 Jlunetinas QpyHKIUSA 1
92 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1
93 [TocTpoenue rpaduka TuHEHHON QYHKIIUHA 1
94 I'padux pynkuum y =[x| 1
95 I'padux dyakmmm y =x| 1
96 KonTtponsHas padora no Teme "Koopaunats! u )
rpapuku. Oyaxiyn"
97 [ToBTOpEHKE OCHOBHBIX MOHATHI U METOJIOB Kypca |
7 xJj1acca, 000011eHIE 3HAHUHI
08 [ToBTOpEHME OCHOBHBIX NOHATHUI U METOJOB Kypca 1
7 xJj1acca, 000011eHIE 3HAHUHI
99 [ToBTOpEHME OCHOBHBIX MOHATHUI U METOJOB Kypca 1
7 xiacca, 00001IeHNe 3HAHUH
100 [ToBTOpEHKE OCHOBHBIX MOHSATHI U METO/IOB Kypca |
7 xJj1acca, 000011eHIE 3HAHUHI
101 Wrorosast kKoHTpoOJbHASA paboTa 1
102 [ToBTOpEHKE OCHOBHBIX MOHATHI U METOJIOB Kypca )
7 xiacca, 00001IeHNe 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabsHbie padoTsl

KBagpaTHbIli KOpeHb U3 YHCIIA

[TonsiTrie 06 UPpaLIOHATILHOM YHUCIIE

JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX
qyucen

JlecsTuunble MPUOTMKEHUS UPPALMOHAIBHBIX
yucel

JlelicTBUTENBHBIE YKCIIA

CpaBHEHHE NCHCTBUTENBHBIX YHCEIT

CpaBHeHUE 1EUCTBUTEIBHBIX YUCEI

Apudmerndeckuii KBaApaTHBIN KOPEHB

YpaBHeHue BUaa X> = a

CoiicTBa apu(MeTHUECKUX KBaJIPATHBIX KOPHEH

— = O 00 3 O\ W

— O

Bxonnas koHTpoJIbHAs paboTa

— | | | | | |

12

[IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHH,
COJIepKAIUX KBaJPAaTHBIC KOPHU

13

[IpeoOpa3zoBaHue YNCTOBBIX BHIPAKCHUH,
coJieprKalliX KBaJpaTHbIe KOPHU

14

[IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHH,
COZIepIKaIUX KBaJApPaTHBIC KOPHU

15

[IpeoOpazoBaHKe YHCIOBBIX BBIPAKCHHH,
CoJIepKAIUX KBaJpaTHBIC KOPHU

16

CreneHb ¢ LOEJIBIM ITOKa3aTCJICEM

17

CranpmapTHas 3anuch yncia. PazmMepbl 00beKTOB




OKpPYKaroIIero Mupa (0T dJIEMEHTAPHBIX YaCTHIL 10
KOCMHUYECKHX 00BEKTOB), TTUTEIHHOCTD MPOIIECCOB
B OKPYKArOIIeM MUPE

18 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1

19 CBoiicTBa CTENEHH C LIEJIBIM ITOKa3aTeIeM 1

20 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1

21 CBoiicTBa CTENEHH C LIEJIBIM ITOKa3aTeIeM 1

22 CBoiicTBa CTENEHU C 1IEJIBIM MTOKa3aTelleM 1

23 KBagpaTHbiii TpEXUIeH 1

24 KBanpaThslii TpéxunieH 1

’5 Paznoxxenue kBagpaTHOrO TpEXUieHa HA 1
MHOKUTEH

26 Paznoxxenue kBagpaTHOrO TpEXUieHa HA 1
MHO>KUTEH

7 KonTtponbHas padora no Temam "KBanparHsie )
kopHu. Crenenu. KBagparHelii Tpexwien"

28 Anrebpanueckas 1po0b 1

79 JlomycTrMble 3HAYCHUS IEPEMEHHBIX, BXOISAIINX B i
anreOpanvecKre BEIPAKCHHS

30 JlomycTrMble 3HAYCHUS IEPEMEHHBIX, BXOISAIINX B !
anreOpanyecKkre BhIPAKECHUS

31 OCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu 1

32 Coxkparienue apodeit 1

33 Cokparmenue apooei 1

34 Coxkparienue apodeit 1

15 Cnosxenue, BBIMUTaHUE, YMHOKCHUE U JCTICHUE 1

anreOpandyecKux Apooeit




CJIO)KGHI/IG, BbBIYUTAHUC, YMHOKCHHUC U NCIICHUC

36 . 1
anreOpanvecKux Apooeit

37 CrnosxeHue, BBIMUTAHUE, YMHOXKCHHE U JICTICHUE 1
anreOpandyecKux Apooeit

13 CnosxeHue, BBIMUTaHUE, YMHOXKCHHE U JCTICHUE 1
anreOpanvecKkux Apooeit

39 [IpeoOpazoBanue BBIpaXKEHHIA, COAEPIKALIIX 1
anreOpanveckue apoou

40 [IpeoOpazoBanue BBIpAKEHHIA, COAEPIKALIIX 1
anreOpanyeckue qpoodu

A1 KoHnTtponbHas pabota mo teme "Anredpandeckas 1
IpoOp"

42 O6o6maromuii ypok "Anredpanueckas 1poos"” 1

43 KBangpaTHoe ypaBHeHHE 1

44 HenonHoe kBanpaTHOE ypaBHEHUE 1

45 Henonnoe kBanpaTHOE ypaBHEHUE 1

46 dopmylia KOpHEH KBaJPaTHOTO YPaBHEHUS 1

47 dopMyia KOpHEW KBaIpaTHOIO YpaBHEHUs 1

48 [TomyromoBast KOHTpOJIbHAS paboTa 1

49 Teopema Buera 1

50 Teopema Buera 1

51 Pewienne ypaBHeHUM, CBOAAIIMXCS K KBaJAPaTHBIM 1

52 Pemenue ypaBHeHUH, CBOAAIIUXCS K KBAIPATHBIM 1

53 [Ipocreiinme qpoOHO-palMOHAIEHEIE YPABHEHHUS 1

54 [Ipocreiimme poOHO-pallMOHATILHBIC YPaBHEHUS 1

55 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO )

KBaJPaTHBIX YPaBHEHUU




Penienne TeKCTOBBIX 3aaa4 C IIOMOIIbBIO

36 KBaJIpaTHBIX YpaBHEHUM

57 KonTtponsnas padora no Teme "KBanparnsie
ypaBHEHHUA"
JIuHeitHoe ypaBHEHUE C IByMs IEPEMEHHBIMU, €TI0

58 rpaduk, MpUMEPHI PEIICHUST YPABHEHUH B IIETBIX
YHUCIIax
JIuHeitHoe ypaBHEHUE C IByMsl IEPEMEHHBIMU, €TI0

59 rpaduk, MpUMEPHI PEIICHUST YPABHEHUH B IEJTBIX
YHUCIIax
JInneliHOE ypaBHEHHUE C IBYMs [IEPEMEHHBIMU, €TI0

60 rpaduK, IpUMEpHI PELICHNs YPAaBHEHUN B IIETIBIX
YHUCIIax

61 Pewenne cucreM IByX JIMHEVHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

6 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

63 Pewenne cucreM IByX JIMHEVHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

64 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHUH € ABYMs IEPEMEHHBIMU

65 [IprumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMU
I'paduueckas uHTEpHIpETALIUS YPABHEHUS C IBYMS

66 NIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH €
JIBYMsI IEPEMEHHBIMU

67 I'paduueckas uHTEpHIpETALIUS YPABHEHUS C IBYMS

IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX YPABHEHUH C




ABYMs ICPECMCHHBIMU

KonTtposbhas padota mo teme "Pemenue cucrem

68 -
ypaBHEHUM

69 Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM
ypaBHEHUU

70 Pemienne TeKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM
ypaBHEHUU

71 YucnoBble HEpaBEHCTBA M UX CBOMCTBA

72 HucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0J1HOM TEpeMEHHON

74 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHOMN U UX
peuieHue

75 JInHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
pelieHue

76 JIvHeitHbIe HEpaBEHCTBA ¢ OJHOM MTEPEMEHHOMN U UX
peuieHue

77 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX PEIICHUE

73 CucTembl TUHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOM U UX PEILICHUE

79 CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOM U UX PEIICHUE

20 N300paxkenune perieHust TMHEHHOTO HEPABEHCTBA U
MX CUCTEM Ha YMCJIOBOM MPSMOU

81 N300paxkenune perieHust TMHEHHOTO HEPABEHCTBA U
MX CUCTEM Ha YUCJIOBOM NPSAMOU

82 KoHnTtpoinbHast pabora o Temam "HepaBeHCTBa.




Cucremsl ypaBHeHHI"

83 [Tonsitne hyHKIIM 1

84 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHHI i
byHKIUHA

85 Crioco0b1 3a1aHus PyHKIUH 1

86 I'padpux bysaKIIN 1

87 CgoiicTBa (yHKINHU, HX OTOOpaXKeHHE Ha rpaduke 1

88 Urenue u nocrpoeHue rpadukoB GyHKIIHHA 1

29 [Tpumeps! rpadukoB GyHKIMNA, OTpaXKAIOIIUX )
peanbHbIE POLIECCHI

90 OYHKINH, OMUCHIBAIOIIUE MPSIMYIO U 00paTHYIO 1
MPOMOPIHUOHAILHBIE 3aBUCIMOCTH, HX TpaduKh

91 ['unepbomna 1

9 KonTtponsHas padora no teme "®@yukuuu. I'padux )
byHKIIN"

93 I'paduk dysakmmm y = x> 1

94 I'padux pynkuum y = x> 1

95 OyHKINUA Y =X2, Y =vx3, y=VXx,y=[X|; rpevubnqecxoe 1
pelieHre ypaBHEHUN U CUCTEM ypaBHEHUMN

96 OyHKINA Y =X2, Y =vx3, y=VXx,y=[X|; rpevubnqecxoe 1
pelieHre ypaBHEHUN U CUCTEM ypaBHEHUMN

97 [ToBTOpEHNE OCHOBHBIX OHATHI U METOJ0B KYPCOB 1
7 u 8 xiaccoB, 0000IIeHE 3HAHUN

08 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI

99 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |

7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI




100 [ToBTOpEHNE OCHOBHBIX OHATHI U METOA0B KYPCOB 1
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
101 Hrorosast kKoHTpoJbHASA paboTa 1
102 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabsHbie padoTsl

PanronanbHbIC YuCTa, UppAIMOHATBLHBIC YHCIIA,
KOHEYHBIE U OECKOHEUHBIC ECATHYHBIE TPOOH

MHOXeCTBO JIeHCTBUTEIIHHBIX YHCE]T,
JIeHiCTBUTEIILHBIE YHCIIa KaK OECKOHEUHBIE
JECATUYHBIE TpoOu

B3auMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY
MHO>KECTBOM JIEHCTBUTEIbHBIX YUCEN U
MHO>KE€CTBOM TOYEK KOOPJAUHATHOU MPSIMOM

CpaBHeHME NEUCTBUTENBHBIX YHCEIL,
apudmeTHyecKue AUCTBUS C JCHCTBUTEILHBIMH
YUCIIaMHU

[TpubmmkénHoE 3HaUCHNE BETMYMHBI, TOYHOCTh
npuOIIMKEeHUS

OkpyrieHue uncen

OxpyrieHnue yucen

[Ipukuaka u orieHKa pe3yJIbTaTOB BHIYMCICHHI

NeReIRIEN e

Bxonnas koHTposibHas paboTa

O I U (Y

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH,
CBOJSIIUXCS K JINHEHHBIM

11

JIunelinoe ypaBHeHue. PelieHne ypaBHeHuUN,
CBOJAIIMXCS K JINHEHHBIM

12

KBanparnoe ypaBHeHue. Perienue ypaBHeHUiH,
CBOJIAIINXCS K KBAIPATHBIM




KBangparnoe ypaBHeHue. Perienue ypaBHeHUiH,

13 CBOISIIMXCS K KBaJPaTHBIM

14 bukBanpartHbie ypaBHEHUs

15 bukBagpaTHbie ypaBHEHUS

16 [IpuMepsl perieHust ypaBHEHUN TPETbEU U
YETBEPTOU CTEIICHEW Pa3JIOKEHUEM HA MHOKUTEIIN

17 [Ipumepsl penienrst ypaBHEHUM TPEThEH U
4eTBEPTOU CTENEHEW Pa3ioKEeHUEM Ha MHOKHUTEIN

18 Pemenne npoOGHO-paIlOHAIBHBIX YpaBHEHHH

19 Pemenne npoOHO-paniMOHaIbHBIX YpaBHEHUT

20 Pemenne TekCTOBBIX 3a/1au aNredpanyecKum
METOJ0M

21 Pemrenune TeKCTOBBIX 3a/1a4 alreOpanyecKium
METOJIOM

” Pemenne TekCTOBBIX 3a/1au anredpanyecKum
METOJ0M

7 KoHnTtponbHas pabota mo Teme "YpaBHEHUS C OJTHON
nepeMeHHoi"

24 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK

25 YpaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk

2 Cucrema 1ByX JUHENHBIX YPaBHEHU C JBYMsI
IIEPEMEHHBIMU U €€ pelIeHue

7 CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMS
IIEPEMEHHBIMU U €€ pelIeHue

)3 CucreMa IByX JUHEUHBIX YPaBHEHUH C JBYMS
TIEPEMEHHBIMHU U €€ PEIICHUE

29 Cucrema ByX JUHENHBIX YPaBHEHU C JBYMsI




IIEPEMEHHBIMU U €€ pelIeHue

Pemenue cucrem AByX ypaBHEHH, OJTHO U3

30
KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOH CTENEHU

31 Pemenue cucrem AByX ypaBHEHH, OJTHO U3
KOTOPBIX JINHEMHOE, a IPYyroe — BTOPOMl CTEIEHU

37 Pewenue cucreM IByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIEHU

1 Pemenue cucrem AByX ypaBHEHH, OJTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIEHU

14 ['padraeckas maTEpIpETALINS CHCTEMBI YPaBHEHUH
C ABYMS IEPEMEHHBIMU

35 Pemrenne TeKCTOBBIX 3a/1a4 aJire0panyecKum
crocoooM

16 Pemenne TekCTOBBIX 3a/1a4 anredpanyecKum
crocoooM

37 KoHnTtponbhas pabora mo teme "CucreMbl
ypaBHEHUI"

38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

39 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

40 JInHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX
pelieHne

A1 JIvHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX
pelieHne

4 JIvHeitHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX
peuieHue

43 CucTemMbl TUHEHHBIX HEPABEHCTB C OAHOM

IIEPEMEHHOM U UX PEILICHUE




CucreMbl TMHENHBIX HEPABEHCTB C OAHON

44 MEPEMEHHOMN U UX PEIICHUE 1

45 [ToyronoBast KOHTpoOIBHAsS paboTa 1

46 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE 1

47 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

48 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE 1

49 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 1

50 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE 1

51 I'paduueckas uHTEpHIpETALIUS HEPABEHCTB U CUCTEM |
HEPaBEHCTB C IBYMSI IEPEMEHHBIMU

5 ['padmyeckas MHTEpIpeTaLls HEPABEHCTB U CUCTEM 1
HEPaBEHCTB C IBYMSI IEPEMEHHBIMU

53 KonTtponbnas padota mo teme "Hepaenctna" 1

54 KBanparuunas ¢pynkuus, e€ rpaguk u cBoicTBa 1

55 KBagparnunas yukius, e€ rpaduk u CBOMCTBa 1

56 KBanparuunas ¢pynkuus, e€ rpaguk u cBoicTBa 1

57 [Tapabomna, KOOpAUHATHI BEPIIMHBI TapadoIIbl, OCh 1
CUMMETPUHU NapaboJIbl

58 [Tapabona, KOOpAMHATHI BEpPIIUHBI TAPa00JIb, OCh 1
CUMMETPUHU NapaboJIbl

59 [Tapabona, KOOpAMHATHI BEpPIIUHBI TAPa00JIb, OCh 1
CUMMETPHUHU NapadoIIbI

60 [Tapabomna, KOOpAUHATHI BEPIIMHBI TapadoIIbl, OCh 1
CUMMETPUHU NapaboJIbl

61 [Tapabona, KOOpAMHATHI BEpPIIUHBI TAPa00JIb, OCh 1
CUMMETPHUH TTapabOoJIbI

62 [Tapabona, KOOpAMHATHI BEpPIIMHBI TAPa00JIb, OCh 1




CUMMETpPHUHU NapadoIIbl

I'padurn pynxnmii: y = kx, y = kx + b, y=k/x, y=x°,

63
y=VX, y=[X|

64 I'paduku dynkomit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=X|

65 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

66 I'paduku dynkomit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

67 I'paduku dynkomit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=X|

68 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X|

69 Kontponbras padota mo teme "dynkiun"

70 [ToHsTHE YKCTIOBOM MTOCIEA0BATEIBHOCTH

71 3agaHue Mocae0BaTeIbHOCTH PEKYPPEHTHOM
dopmynoit u hopMysoi n-ro ujaeHa

72 Apudmerrdeckas 1 TeOMETpUIECKask TPOTPECCUU

73 Apudmernueckasi 1 reoMeTpUIEcKasi IpOrpeccuu
®dopMyIbl N-r0 YieHa apuhMETUIECKON U

74 reOMETPUUYECKON MPOrPeECCHii, CYMMBI IMEPBBIX N
YJICHOB
@opMyIibl N-ro WieHa apupMeTHIecKoi u

75 r€OMETPUUYECKON MPOTrPECCHid, CYMMBI IMEPBBIX N
YJICHOB
@opMyIibl N-ro WieHa apupMeTHIeCcKoi u

76 T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N

YJICHOB




@opMyIibl N-ro WieHa apu(pMeTHIeCKOi u

77 r€OMETPUUYECKON MPOrPECCUid, CYMMBI IMEPBBIX N
YJIEHOB
@opMyIibl N-ro WieHa apu(pMeTHIeCKOi u

78 T€OMETPUYECKON TPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB
N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1

79 T€OMETPUYECKON ITPOrPECCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1

80 reOMETPUUYECKON MPOrpeccrii ToOuKaMu Ha
KOOPAMHATHOW IJIOCKOCTH

81 JIMHEHBIN U SKCIOHEHIUATIBHBIA POCT

82 C1okHbIE IPOLIEHTHI

83 C10KHbBI€ POLIEHTHI

24 KonTtponsHas padota no teme "Uncnaobie
MOCJIeI0BAaTEIbHOCTH "
[ToBTOpEHME, 000OIIIEHNE ¥ CUCTEMATHU3AIIHS

85 3HaHUW. 3aMKCh, CPAaBHEHHE, IEHUCTBUS C
JEHCTBUTENbHBIMU YUCIIAMH, YUCIIOBAs MpsiMast

26 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATHU3AIIHS
3HaHui. [[pOLeHThI, OTHOIIEHUSI, TPONIOPIUU

27 [ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs
3HaHuid. OKpyrieHne, IpUOIIKEHUE, OIlEHKA
[ToBTOpEHME, 000OIIIEHNE ¥ CUCTEMATHU3AIIHS

88 3HaHui. PeleHne TeKCTOBRIX 3a1a4
apru(METHUECKUM CIIOCOOOM

89 [ToBTOpEHME, 000OIIEHNE U CUCTEMATH3AIIHS




3HaHul. Pemmenne TeKCTOBEIX 3a/1a4
apupMETHUIECKUM CTIOCOOOM

90

[ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs
3HaHUW. PemieHne TeKCTOBBIX 3a1a4
apru(METHUECKUM CIIOCOOOM

91

[ToBTOpEHHE, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHuil. [IpeoOpazoBanue anredpandecKux
BBIPAKECHUM, TOIIyCTUMbIC 3HAUCHUS

92

[ToBTOpEHHE, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHuil. [IpeoOpazoBanue anredpandaecKux
BBIPKEHUH, JOMyCTUMbIE 3HAUCHHSI

93

KonTtponsHas padora no Teme "Anredpandeckue
BBIPAXKEHHUSI, PEIICHUE TEKCTOBBIX 3a/1a4"

94

[ToBTOpeHue, 0600IIEHNE U cUCTEMaTH3aIlUs
3Hanuii. [IpeoOpazoBanue anrebpandecKkux
BBIpa)KeHHﬁ, AONYCTHUMBIC 3HAYCHUA

95

[ToBTOpEHME, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHUW. YHKIMK: TOCTPOCHHE, CBOMCTBA
U3YYEHHBIX (DYHKITHIA

96

[ToBTOpEHME, 000OIIIEHNE U CUCTEMATHU3AIIHS
3HaHUW. DYHKIMH: TOCTPOCHHE, CBOMCTBA
M3Yy4YeHHBIX QYHKITUH

97

[ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs
3HaHUW. DYHKIMH: TOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (pyHKUINN

98

[ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs
3HaHuU. OYHKIUU: IOCTPOEHUE, CBOMCTBA
U3YYEHHBIX (DYHKITHIA




[ToBTOpeHue, 0600IIeHNE U cUCTEMaTH3aIUs

99 3HaHui. ['paduyeckoe peneHrne ypaBHEHUN U UX 1
CHCTEM
[ToBTOpeHue, 0600IIEHNE U cHCTEMaTH3aIUs

100 3HaHuil. ['paduueckoe penieHre ypaBHeHUN U UX 1
CUCTEM

101 HroroBast koHTpOIBHAs paboTa 1

102 O0001IeHre U cUCTEMATU3aLMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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