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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeanojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEIHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKEeHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYeT Pa3BUTHIO Y OOy4arolmmxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IIPEACTABICHUN O POJIM MATEMATHKHU B PA3BUTUN LIUBUIN3ALMU U KYJIbTYPBIL.

CornacHo yueOHOMYy mlaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroi. lloHATne panMOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHHUI HAa OCHOBE OIpEIEeIeHUs], 3aUCh 00NbIIMX yuces. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, MpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncioBbIe IPOMEXKYTKHU. PaccTosiHne MExXIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BBIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITeOpandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEIIN.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckol JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO YpPaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM!.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYyHKIIHMA.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEUCTBUTEIBLHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMsI [IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MapadoJIbI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.



HucnoBble  mocienoBaTeibHOCTUUHCIOBBIE  MOCJAeA0BATEILHOCTH |
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOM (popMyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne ujieHOB apru(METHUYECKOH M T€OMETPHUUYECKOM IPOTpecCHit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJAJECHUEM TMPOCTEUIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a JKM3HU  (3740pOBOE  IMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JJIs pelIeHUs 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJI OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIINUMCH YCJOBHSAM COLMAJBHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUW, YCTAHABJIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBL, 00O0CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEIICHHs 3a/1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIUU TIO KPUTEPHUSIM, MPEIITOKCHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIEICHHbIC HA TIOMCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpyNIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JAPYTHE), BBIIOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMJICHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia v BLIYHCIEHHUS

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJEPIKAIINUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJISITh YuCHa.

BEIIONMHATE PUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHHIA, OIICHKY 3HAYCHHIA
YHCJIOBBIX BBIPAXKEHUN. BBINONHATH AEMCTBHUS CO CTENEHSMHU C HaTypalbHbIMU
MOKa3aTEJSIMH.

[IpuMmeHsaTh  TpU3HAKKM  JETUMOCTH,  pas3lio)KEHWE Ha  MHOXXUTENH
HaTypaJIbHBIX YUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/aud, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, TPONOPLHMOHAIBHOCTHIO BEIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl pEeUICHUs 3aJa4 ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxoants 3HaueHnss OyKBEHHBIX BBIPQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

Bemonusate  mpeoOpa3oBaHMS  [IENIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIIBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3IOKEHUE MHOTOWICHOB Ha MHOXKUTEIH C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEaTbHOU MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypalIbHBIMU MOKA3aTEISIMHU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSCh TpadUKOM, TPUBOJUTH HPUMEPHI PEIICHUS
YPaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpPIAMHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kJjacce oOydYaromMiicsi TOIYYUT CIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensaTh moOHATHE apU(PMETHUYECKOrO KBaJIpPAaTHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOpP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U aNreOpandecKuMu ApOOsiMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHUCTEMa YpPaBHEHUW PEIICHHUS, €CIId MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3amaduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4H IMOJTYyYEHHBIN pe3yJIbTar.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKITMOHAIBLHBIC TIOHATUS U S3BIK (TCPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAesiATh CBOMCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, Yy = X2,y = x3,y = x|, y = VX, OIHCBIBAaTb CBOMCTBA YHCIOBOI
byHKIUU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBHS C PaAlMOHAIBHBIMUA  YHCIIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHss CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE ABJISCTCS JTUHEUHBIM.

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpeacTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
PEIICHUE HEPABECHCTB HA YMCIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pELICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KeHUE Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJPAaTUYHBIX (DYHKLIMIA U3 peasibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMyn N-ro 4jieHa
apru(PpMETUYECKON U reOMETPUUECKON MPOTPECCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxkath uYieHbl MOCIEN0BATENBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PaimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKUHH. OCHOBHEIE [IOHSATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS bu6nmorexa LIOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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 IIVTAHUPOBAHUE

7 KIIACC
Konu4yecrBo yacos
Nenn/m  Tema ypoka KonTposbHbie IIpakTHyeckue Aata
Bcero U3y4YeHus
padoThI padoThI
1 [lonsiTHE panmoHaIbLHOTO YKCIIa 1
5 Apudmerrdeckue I1HCTBUS C 1
paLMOHATIBHBIMHU YUCIIAMU
3 Apudmerndeckne neicTBHs ¢ 1
paLOHATIBHBIMU YUCIIAMU
4 Apudmerndeckue neicTBHS ¢ 1
palMOHAIbHBIMU YHCIIAMU
5 Apudmerndeckue 1eHCTBUS € 1
panoOHAIBLHBIMHU YUCIIAMH
6 Apudmernueckue IeHCTBUS C 1
paloOHAIBLHBIMHU YUCIIAMU
7 CpaBHeHUE, YIIOPSIOYNBAHNE 1
PalMOHATIBHBIX YUCEI
3 CpaBHeHue, ynopsjounBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, yIopsi0UYMBaHNE 1
palMOHATIbHBIX YHCEI
10 CreneHs ¢ HaTypadbHBIM [10Ka3aTeIeEM 1
11 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1
12 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
13 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM 1




14

CrerneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM

Pemenne ocCHOBHBIX 3a/1a4 Ha 1pooH,

15 MPOLICHTHI U3 PEATbHOM MPAKTUKU

16 Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEAIbHOM MPAKTUKHU

17 Pemenne ocCHOBHBIX 3a/1a4 Ha JPOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKU

18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU

19 [Ipu3HaKku AETMMOCTH, pa3ioKEeHUs Ha
MHOYKHUTENH HATYPAJIbHBIX YUCEI

20 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEJIN HATYPAIbHBIX YUCEIT

21 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIMOHATBHOCTH

99 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

93 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATBHOCTH

24 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHUOHATHHOCTH

o5 KonTpomnpHas pabota mo Teme
"PannoHnanabHble unciaa"

26 BbykBeHHbIE BbIpaKEHUS

97 [Tepemennsble. JlonmycTUMBbIe 3HAYEHUS
MePEMEHHBIX

28 DopMyIIBI




29

Dopmyisl

[TpeobpazoBanre OYKBEHHBIX BbIPAKEHUM,

30 packpbIiTHE CKOOOK M NIPUBEICHUE MTOJOOHBIX
CJIaraeMbIX
[TpeoOpazoBanue OyKBEHHBIX BBIPAKEHUIA,

31 PacKphITHE CKOOOK M MPUBEICHHUE IMOJOOHBIX
cJlaraeMbIxX
[TpeoOpa3oBanue OyKBEHHBIX BBIPAKCHUIA,

32 PacKphITHE CKOOOK M IMPUBEICHHUE IMTOJOOHBIX
cllaraeMbIxX
[IpeobpazoBanre OyKBEHHBIX BBIPAKCHUH,

33 packpbITHE CKOOOK M IIPUBEICHUE TIOJOOHBIX
cllaraeMbIxX

34 CBolicTBa CTETICHH C HATYPAIbHBIM
nokazaresem

35 CBolicTBa CTETIEHH C HATYPaJIbHBIM
MoKazareieM

36 CBolicTBa CTETICHH C HATYPAIbHBIM
nokazaresem

37 MHoOTO4ICHBI

38 MHorouseHsl

39 CrnoxeHue, BEIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB

40 CrnosxeHue, BBIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB

a1 CrnoxeHue, BEIMUTaHUE, YMHOKCHHE
MHOTOYJICHOB

42 CroxxeHue, BRBIYNTAHUE, YMHOKCHHE




MHOI'O4YJICHOB

43 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 1

44 DopMyJIbl COKPALIEHHOTO YMHOKEHUS 1

45 DopMyJibl COKpPAILIEHHOTO YMHOKEHUS 1

46 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS 1

47 DopMyJIbl COKPAIEHHOTO YMHOKEHUS 1

48 Pa3nokeHre MHOrO4IEHOB HA MHOKHTEIIN 1

49 Paznoxxenne MHOTOYICHOB HA MHOKHTCIIN 1

50 Pa3nokeHre MHOrO4IEHOB HA MHOKHTEIIN 1

51 PaznoxxeHre MHOrO4ICHOB HA MHOKHUTEIIN 1

59 KoHTpoinbHas pabora 1o Teme 1
"Anrebpandyeckue BrIpakeHus"

53 YpaBHeHwue, paBuiia mpeodpazoBaHus 1
YpaBHEHHUS, PAaBHOCUJILHOCTh YpaBHEHUH

54 JIuHeliHOE ypaBHEHME C OHOW ITIEPEMEHHOM, 1
pelIeHNe TMHCHHBIX YpaBHCHUH

55 JIuneliHOE ypaBHEHME C OHOW IIEPEMEHHON, 1
pelleHne JIMHEHHBIX ypaBHEHU I

56 JInHeitHoOe ypaBHEHHE C OJTHOW MTEPEMEHHOM, 1
pelIeHNE JINHENHBIX YPaBHEHUN

57 Pemenue 3a1ay ¢ momolp0 ypaBHeHUN 1

58 Pemienne 3agau ¢ noMOIIbIO YpaBHEHUI 1

59 Pemenue 3a1a4 ¢ mTOMOIIBI0 YpaBHEHUH 1

60 Pemienne 3agau ¢ noMOIIbIO YpaBHEHUI 1

61 JInHeitHoe ypaBHEHHE C IBYMS 1
MepEMEHHBIMH U €T0 Tpaduk

62 JInneliHOE ypaBHEHUE C IBYMs 1




NEPEMEHHBIMH U €T0 Ipaduk

Cucrema JIByX JUHEHHBIX YpaBHEHUH C

63 1
JIBYMsI IEPEMEHHBIMH

64 Cucrema JIByX JUHEHHBIX YpaBHEHUH C 1
JBYMsl IEPEMEHHBIMU

65 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH € 1
JIBYMSI IEPEMEHHBIMH

66 Cucrema 1ByX JIMHEHHBIX YPaBHEHHH € 1
JBYMSI IEPEMEHHBIMH

67 Pemenue cucrem ypaBHEeHUI 1

68 Pemenune cucrem ypaBHEHHHA 1

69 Pemenue cucrem ypaBHEeHUI 1

70 Pemenune cucrem ypaBHEHHHA 1

71 Pemenue cucrem ypaBHEHUI 1

7 KonTponbHas padora no teme "JIunelinble 1
ypaBHEeHHUA"

73 Koopaunara Touku Ha npsAMOi 1

74 Hucnossle MIPOMEKYTKH

75 YucnoBble IPOMEXYTKH 1

76 Paccrosinue Mexty 1ByMst TOUKaMu 1
KOOPJIMHATHOM MpsiIMOit

77 Paccrosiaue Mexty TByMst TOUKaMu 1
KOOPJIWHATHOM MPsIMOI

78 [IpsimoyrosnbpHast cucTeMa KOOpJIMHaT Ha 1
TUIOCKOCTH

79 [IpsimoyrosnbpHas cucteMa KOOpJIMHaT Ha 1

IIJIOCKOCTH




80 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIamMu 1
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMYyTIaMU 1
82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIamMu 1
83 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIamMu 1
84 Urenue rpad)uKOB peaibHbIX 3aBUCUMOCTEN 1
85 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEH 1
86 [Tonstue GpyHnkunu 1
87 I'paduk dynkumm 1
88 CaoiicTBa GyHKIUN 1
89 CgoiicTBa (yHKIMIA 1
90 Jluneitnas pynkuus 1
91 Jlunetinas GpyHKIUSA 1
92 [TocTpoenue rpaduka TuHEHHON QyHKIMH 1
93 [Toctpoenwue rpaduka TMHEHHON QyHKIIH 1
94 I'paduk pynkuuu y =[x| 1
95 I'paduk pynkumm y =[x| 1
96 KonTpomabHas pabora no teme "KoopauHarsl 1
u rpapuku. OyHkuun"
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOA0OB 1
Kypca 7 kiacca, 000011eHre 3HaHUH
98 IToBTOpEHNE OCHOBHBIX MIOHATHI U METOZ0B 1
Kypca 7 kiacca, 00001eHre 3HaHUIA
99 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOIOB 1
Kypca 7 kiacca, 00001eHre 3HaHUIA
100 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOIOB 1

Kypca 7 kinacca, 00001IeHIe 3HAaHHHA




101 Hrorosast kKoHTpoOJIbHAS paboTa 1

102 HOBTOpCHI/IC OCHOBHBEIX ITOHATHH B METOJ0B

Kypca 7 Kinacca, 0000eHIe 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

KBagparHslii KOpeHb U3 yucia

ITousitre 00 HppaliiOHaJIbHOM YHUCJIC

JlecsiTuunble MpUOIMKEHNS
UPPALMOHAIBHBIX YUCEN

ILCCHTI/I‘{HHG HpI/I6J'II/I)KeHI/I${
HppaliOHAJIBHBIX YHUCECJI

JlelicTBUTENBHBIC YHCTIA

CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT

CpaBHeHI/Ie JEHCTBUTEIIBHBIX YHCEII

© 0 N o O

ApudpmeTnueckuii KBapaTHbIH KOPEHb

VYpaBHeHue BUIa X* = a

N R

11

12

CaoiicTBa apu(PMETHIECKUX KBAIPATHBIX
KOpHEHN

CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX
KOpHEHN

[TpeobpazoBaHne YUCIOBBIX BHIPAKEHUH,
COZIepaKAIIMX KBaJApaTHbIE KOPHU

13

14

15

[IpeoOpa3zoBaHme YNCTOBBIX BEIPAKECHHM,
COEpKaIINX KBAIPaTHbIE KOPHU

[IpeoOpazoBaHue YHCIOBBIX BBIPAKECHUIA,
coJiepkKalInX KBaJApaTHbIE KOPHU

[IpeoOpa3zoBaHme YNCITOBBIX BEIPAKCHHM,




coJIepKaluX KBaJpaTHbIE KOPHU

16 CreneHsb ¢ IEJIbIM NT0Ka3aTelIeEM 1
CrangapTtHas 3anuch yrcia. Pazmepsl
00BEKTOB OKpYyXKaromero Mupa (ot
17 3JIEMEHTAPHBIX YACTHII 10 KOCMUYECKHUX 1
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPY’KaIOIIEM MHUPE
18 CBOMCTBA CTEIIEHHU C IIENIBLIM ITOKa3aTeIeEM 1
19 CBo¥CTBa CTEIICHU C IIEIbIM ITI0KA3aTelIeM 1
20 CBOMCTBA CTEIIEHHU C IIENIBLIM ITOKa3aTeIeEM 1
21 CBo¥CTBa CTEIICHU C IIEIbIM ITI0KA3aTelIeM 1
22 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKAa3aTeIEM 1
23 KBanpaThsiii TpéxuneH 1
24 KBanpaTHblil TpExuneH 1
o5 Pa3znoxeHne KBagpaTHOro TpéX4usieHa Ha 1
MHOKHTEIH
26 Paznoxxenue kBagpaTHOTO TpEXUIEHA HA 1
MHOKHTEITH
KonTponbnas pabota mo rTemam
27 "KBanpatnsle kopHU. CTeneHu. 1
KBanpaTnslii Tpexunen"
28 Anrebpandeckas ApoOb 1
29 JlommycTrMble 3HaYCHHSI IEPEMEHHBIX, 1
BXOJIANINX B aIreOpanvecKue BhIPaKCHUS
30 JlomycTrMble 3HaYCHHSI IEPEMEHHBIX, 1
BXOJISIINX B aIreOpandeckue BhIpasKeHUs
31 OCHOBHOE CBOMCTBO aJIreOpandecKoi 1




npobu

32 Cokpaienue apooei

33 Coxpamienue apooeit

34 Coxkparienue apobeit 1

35 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE U 1
JIeTICHUE aJIreOpandecKux apooei

36 CrnoxeHne, BBIMUTaHUE, YMHOKEHHUE U 1
neneHne anredpandeckux Apooeit

37 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U 1
JIeTICHUE aJIreOpandecKux apooei

38 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U 1
JIeJICHUE aJIreOpandecKux apooei

39 [IpeoOpazoBanne BBIpaKEHHIA, COACPIKALIIX 1
anredpandeckue 1podu

40 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
anreOpanyeckue ApoOu

41 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
anreOpanyeckue Apodu

42 KonTponbHas pabora no teme 1
"Anrebpanyeckas 1poOb"

43 KBanpaTtHoe ypaBHEHUE 1

44 Henonnoe kBafpaTHOE ypaBHEHUE 1

45 HenonHoe kBagpaTHOE ypaBHEHNE 1

46 dopMyia KOpHEHW KBaIpaTHOTO YPaBHEHHUS 1

47 ®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS 1

48 @®opmyJsia KOpHEH KBaJIpaTHOIO ypaBHEHUS 1

49 Teopema Buera 1




50

Teopema Buera

Peuienue ypaBHeHM, CBOASIIUXCS K

o1
KBaJIpaTHBIM

59 Peuienue ypaBHeHM, CBOASIIUXCSA K
KBaJIpaTHBIM

53 [pocreiimme ApoOHO-paLMOHATBHbIE
YpaBHEHHUS

54 [Tpocreiinme 1poGHO-pallMOHATbHbIE
YpaBHEHHUS

55 Penienne TeKCTOBBIX 3a/1a4 C TOMOLIBIO
KBaJPaTHBIX ypaBHEHUM

56 Pemenne TekcTOBBIX 3a71a4 ¢ IOMOIIIbIO
KBaJIpaTHBIX YPAaBHEHUM

57 KonrtponbHas pabdora no reme "KBagpaTHbie
ypaBHEeHHUA"
JIuneliHOEe ypaBHEHHE C IBYMs

58 HEPEMEHHBIMH, €ro rpaduK, IpUMeEpsI
pEILIEeHUs] yPaBHEHUH B LIEJIBIX YHCIIAX
JInHeitHoOe ypaBHEHHE C IBYMS

59 NEePEMEHHBIMHU, €ro rpauK, IPUMEpPHI
pEILIEHNs] yPaBHEHUH B LIEJIBIX YHCIIaX
JInHeitHoe ypaBHEHHE C IBYMS

60 NIEpEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs ypaBHEHUN B LIENBIX YHCIIaX

61 Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

62 Pemenue cucrem AByX JIMHEHHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMU




Pewenne cucreM IByX JIMHEWHBIX

63 YPaBHEHHUH C ABYMs [IEPEMEHHBIMU

64 [IpuMepsl penieHus: CUCTEM HEIMHENHBIX
YPaBHEHUH € ABYMs [IEPEMEHHBIMU

65 [Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
I'padmueckas uHTEpIIpeTaLs ypaBHEHUS C

66 JBYMs IEPEMEHHBIMU U CUCTEM JIMHEUHBIX
YPaBHEHHUH C ABYMs [IEPEMEHHBIMU
I'padmueckas unTEpIIpeTaLis ypaBHEHUS C

67 JIByMsI [IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH € ABYMs [IE€PEMEHHBIMU

68 Pemenne TeKCTOBBIX 3aJa4 € IOMOILBIO
CHUCTEM ypaBHEHUH

69 Pelienne TeKCTOBBIX 337124 C IIOMOIIIBIO
CUCTEM ypaBHEHUH

70 Pemrenne TeKCTOBBIX 3a71a4 € IOMOIIBIO
CHUCTEM ypaBHEHUH

71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON

74 JIuneliHbIe HEPABEHCTBA C OJTHON
[IEPEMEHHOM U UX PEILCHUE

75 JIvHeitHbIe HEpaBEHCTBA C OHOMN
MIEPEMEHHOM U UX PEIICHHE

76 JIuHeliHbIE HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE

77 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU




IIEPEMEHHOM U UX PEILICHUE

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

8 IIEPEMEHHOM U UX PEILCHUE

79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOI U UX pelIeHue
N300paxkenue pereHust THHEHHOTO

80 HEPABEHCTBA U UX CUCTEM HA YUCIIOBOM
PAMOM
N3o0paxenue pemeHus TMHEHHOTO

81 HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU
IPSAMO

82 KonTponbhas pabota no remam
"HepaBenctBa. CucreMbl ypaBHEHHT"

83 [onsarue GyHKIUN

84 OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HauYeHUHN QYHKINH

85 CrniocoOsb1 3a1anus GyHKIUN

86 I'paduk dynkumm

87 CaoiicTBa (DyHKIMH, UX OTOOpaXKeHHE Ha
rpaguke

88 Urenue u moctpoeHne rpaguKoB QyHKITHIA

89 [Tpumeps! rpadukoB pyHKINH,
OTPaKAIOMINX PEATbHBIE TIPOIIECCHI
@DyHKIUH, ONMHUCHIBAIONIUE MTPSIMYIO U

90 00paTHYIO MPONOPIMOHAIEHBIE
3aBHCUMOCTH, UX IrpaduKu

91 ['unepOomna




92 lunep6ona 1

93 I'paduk Gynkmmm y = x>

94 I'padux pynkuum y = x>
Oyakmn Y =X3, Yy = X3,y =YX, y = [x|;

95 rpaduyueckoe penieHne ypaBHCHUN 1 1
CUCTEM ypaBHEHUH
OyHkmn Y =X2, Yy = X3,y = VX, y = [x|;

96 rpaduueckoe perieHue ypaBHeHU! U 1
CUCTEM ypaBHEHUI

97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB 1
KypcoB 7 u 8§ Ki1accoB, 0000111eHne 3HAHU]

98 IToBTOpEHME OCHOBHBIX OHATHI U METOJ0B 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHNE 3HAHUI

99 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOAOB 1
KypcoB 7 1 8 KjaccoB, 00001eHne 3HAHU I

100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB 1
KypcoB 7 1 8 KJIacCOB, 000011IeH1e 3HaHU I

101 Hroroas xoHTpoabHas pabora 1

102 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOA0OB 1
KypcoB 7 U 8 KJIacCOB, 000011IeHIe 3HaHU I

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

PannonanbHble yncna, uppauoHaIbHbIE
YHClla, KOHEUHbIE U OECKOHEUHbIE
JECSITUUHBIE TpOOU

MHOXeCTBO JIeHiCTBUTENIBHBIX YHCEIT;
JeMCTBUTENIbHBIE YHCIIAa KaK OECKOHEUHbIE
JECSITUUHBIE IpOOU

B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEHCTBUTENBHBIX YUCEI U
MHO’KECTBOM TOYEK KOOPIANHATHOW MPSMON
CpaBHeHuE 1eHCTBUTENBHBIX YHCEl,
apupMeTHUeCKue NeHCTBUSA C
JENCTBUTEIIBHBIMH YU CIIaAMU

[TpubnmxEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKEHUS

OkpyriieHue yucen

OkpyriieHne uncen

IIpukunka u olieHKa pe3yabTaToOB
BBIYUCIICHUN

IIpukunka u olieHKa pe3yabTaToOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemienne ypaBHeHUH,
CBOJISIIUXCS K JINHEHHBIM

11

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,




CBOAAIUXCA K JIMHEHHBIM

KBanpatHoe ypaBHeHue. Penienue

12 YPaBHEHUM, CBOAAIIUXCS K KBAaJPaTHBIM

13 KBanpatHoe ypaBHeHue. Penienne
YPaBHEHMH, CBOJAIINXCS K KBaJIPaTHBIM

14 bukBanpartHbie ypaBHEHHUs

15 bukBaapaTHbie ypaBHEHUS
[IpuMepsl penieHust ypaBHEHUHN TPEThEU U

16 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOXHTEIH
[IpuMepsl penieHust ypaBHEHUHN TPEThEUN U

17 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH

18 Pemenune npo6GHO-paIiOHaBHBIX YPaBHEHUH

19 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN

20 Penrenune TekcTOBBIX 3a/a4 aJireOpanyecKum
METOJIOM

21 Penrenune TekcTOBBIX 3a/1a4 aJireOpanyecKum
METOJOM

99 Pemenne TekcTOBBIX 3aa4 anredpanyecKkum
METOJIOM

93 KonTtponbHas pabota no Teme "YpaBHEHUs C
OJHOI IEpEMEHHOMN"

24 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U €TO
rpadux

o5 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €T0

rpaduk




Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €

26 JBYMs IEPEMEHHBIMU U €€ PEILICHUE

97 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €
JBYyMsI IEPEMEHHBIMU U €€ pellIeHUE

28 Cucrema JIByX JUHEHHBIX YpaBHEHUH C
JBYMsl IEPEMEHHBIMU U €€ PEIICHUE

29 Cucrema /1ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMs IEPEMEHHBIMU U €€ pEIICHUE
Pemenne cucreM nByX ypaBHEHHU, OHO U3

30 KOTOPBIX JINHEIHOE, a IPYroe — BTOPOi
CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

31 KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3

32 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOM
CTETICHU
Pemenne cucreM nByX ypaBHEHHU, OHO U3

33 KOTOPBIX JINHEIHOE, a IPYyroe — BTOPOi
CTETICHU

34 ['padmueckas HHTEpIIpETALIUS CUCTEMBI
YpaBHEHUH € ABYMS [TEPEMEHHBIMU

35 Penrenune TeKCTOBBIX 3aa4 allreOpanyecKum
crocooom

36 Pemenne TekcToOBBIX 3aa4 anredpanyecKum
crocooom

37 KonTponbhas pabota no teme "Cucremsl

ypaBHeHUI"




38 UucnoBble HEPABEHCTBA U UX CBOWCTBA 1

39 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

40 JIuneliHbIe HEpABEHCTBA C OJJHON 1
IIEPEMEHHOH U UX peLIeHHe

41 JIuneliHbIe HEpABEHCTBA C OJJHON 1
IIEPEMEHHO U X pelIeHne

42 JIvHeiHbIe HEpaBEHCTBA C OHOM 1
HEPEMEHHOH U UX peleHHe

43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
HEPEMEHHOH U UX peleHHe

44 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOM U UX PEIICHHE

45 CucreMbl TMHENHBIX HEPABEHCTB C OAHON 1
NIEPEMEHHO U UX pElICHNE

46 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1

47 KBazpaTHble HEPaBEHCTBA U MX PELLIEHUE 1

48 KBazpaTHble HEPAaBEHCTBA U MX PELLIEHUE 1

49 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1

50 KBazpaTHble HEPaBEHCTBA U MX PELLIEHUE 1

51 ['padmueckas uHTEpIpETALlUsl HEPABEHCTB U 1
CUCTEM HEPaBEHCTB C JBYMS IepeMEHHBIMU

59 I'paduueckas uHTEpHIpETALIUS HEPABEHCTB U 1
CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMU

53 KonTponbhas pabota no teme 1
"HepaBencraa"

54 KBanparuunas ¢pyHkuus, e€ rpaduk u 1

CBOMCTBA




55

KBanparuunas ¢pynkuus, e€ rpagux u
CBOICTBA

56

57

KBanparuunas ¢pynkuus, e€ rpagux u
CBOMCTBA

[TapaGomna, KOOpAMHATHI BEPIIMHEI
napa0oJIbl, 0Cb CHMMETPHH NTapadoIbl

58

[Tapabona, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHH 1apadoJIbl

59

60

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH 1apadoIbl

[TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl

61

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboITbl, 0Ch CHMMETPHUH 1apadoIbl

62

63

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl
I'paduxn pynkmmii: y =kx, y =kx +b,
y=k/x, y=x3, y=vx, y=[x|

64

I'paduxn pynkumii: y =kx, y =kx +b,
y=k/x, y=x%, y=vx, y=[x|

65

66

I'paduku ynkumit: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y =kx, y =kx +b,
y=k/X, y=x°, y=vx, y=[X|

67

I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x%, y=vx, y=[x|

68

I'paduku pynknmii: y =kx, y =kx + b,
y:k/x’ y:X3> y:VX’ y:|X|




69

Kontponsnas padora no teme "®@ynkuun"

70

71

[ToHsTHE YUCITOBOM MOCIIEAOBATEILHOCTH
3ajanue nocjaea0BaTeIbHOCTH
peKyppeHTHOU (hopmyIioit U hopmyioi N-To
qiieHa

72

Apudmernueckas 1 reoMeTpuIecKas
POTPECCUu

73

74

ApudmeTrndeckast U reOMeTpUYEcKas
IIPOrpeccuu

@opmyIiel N-T0 YieHa apupMETHIECKON 1
TEOMETPHUUECKOM MPOTrPecCHii, CyMMBbI
MEPBBIX N YJICHOB

75

@opmyItbl N-To wieHa apupMeTHIECKON 1
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI
IIEPBBIX N YJIEHOB

76

77

78

79

®opMmyJibl N-T0 YieHa apuPMETHIECKON U
r€OMETPUUYECKON TPOTPECCUM, CYMMBI
IIEPBBIX N YJIECHOB

®opmyibl N-ro ieHa apupMeTHIecKoi u
r€OMETPUUYECKON MTPOTPECCUM, CYMMBI
MIEPBBIX N YJIEHOB

@opmyibl N-ro yieHa apupMeTHIecKoi u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI
IIEPBBIX N YJIEHOB

N306paxeHne wieHOB apu(pMeTUIECKOM 1
T€OMETPUYECKON ITPOrPECCUi TOUKaMH Ha
KOOPJAMHATHOM IIJIOCKOCTH

80

N3o0pakeHue 4ieHOB apuhMETHIECKON 1




r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOpPJAMHATHOM IIOCKOCTH

81 JInHEeNHBIN U SKCIIOHEHIUAIBHBIA POCT
82 CI1oXHBIE TTPOIICHTHI
83 CnoXxHbIE TPOLIEHTHI
84 KonTtposnbnas padora mo teme "HucinoBbie
OCJIEeN0BaTEILHOCTH "
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
85 3HaHUU. 3aMuch, CPABHEHUE, JCHCTBUS C
NENCTBUTENbHBIMH YUCIIaMHU, YACIOBAS
npsimast
86 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuM. [IpOLeHTH], OTHOLIEHUS, IPONIOPLIMH
87 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS
3HaHui. OKpyTieHne, mpuodInKeHne, OlICHKa
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aIHS
88 3HaHMi. Perenne TekCcTOBBIX 3a7a4
apru(METHUECKUM CIIOCOO0M
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
89 3HaHui. Pelrenne TeKCTOBRIX 3a1a4
apu(METHUECKUM CIIOCOO0M
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATHU3AIIH
90 3HaHuil. Pemnrenre TEKCTOBBIX 3a1a4
apu(pMeTUIECKUM CI0OCOO0OM
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
91 3Hanuil. [IpeobpazoBanue anredpanveckux
BBIPAXCHHH, JTOMMYCTHUMbBIC 3HAYCHHUS
92 [ToBTOpeHue, 06001IeHNE U cUCTEMAaTH3aIUs




3Hanuii. [IpeoOpazoBanue anredpandeckux
BBIPAXKCHUH, OMYCTUMbBIC 3HAYCHUS

93

94

95

[ToBTOpeHUE, 06001IEHNE U CHCTEMATH3aIUs
3Hanuii. [IpeoOpazoBanue anredpandeckux
BBIpa)KCHPIﬁ, JOITYCTUMBIC 3HAYCHUA

[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS
sHaHui. [IpeoOpazoBanue anredpandecKux
BBIPXXCHHM, TOMMYCTHUMbIC 3HAYCHHUS

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
3HaHUi. QYHKIMH: IOCTPOCHHE, CBOIICTBA
W3YYECHHBIX QYyHKIUH

96

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. OYHKIUU: IOCTPOEHUE, CBOMCTBA
U3yYEHHBIX QyHKIMH

97

[ToBTOpeHnue, 0600IIEHNE U CHCTEMAaTH3AIUs
3HaHu. DyHKIHUH: TOCTPOCHUE, CBOMCTBA
U3YYEHHBIX QyHKIUH

98

99

100

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHu. DyHKIHUH: TOCTPOCHUE, CBOMCTBA
U3YYEHHbIX QyHKIUH

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
3HaHuil. ['paduueckoe penieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS
3HaHuil. [ papuueckoe pemieHre ypaBHeHUN
U UX CUCTEM

101
102

HtoroBast KoHTpoJbHAs paboTa

O0001IeHUE U CUCTEMATU3ALINS 3HAHUM
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» AnreOpa, 7 kinacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemikos K.W. u apyrue
2022r, AxuronepHoe obmectBo «M3narensctBo «IIpocBenienue

KHM no anredpe k yueOnuky Maxkaperaera FO.H.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
y4eOHUKH 1o anredpe 7-9 knaccel MakapsiueB FO.H. 2022r
KWM 1o anrebpe k yueOHuky Makaperuea FO.H. 2022r

[Tocobue mis moaroroBku yyammuxcsa k OI'D noj penakuueit Smenko 1.B.

2023r

[IM®POBBIE OBPA3OBATEJBHBIE PECYPCHI 1 PECYPCHI CETH
WHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU






