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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATue pauMoOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncnoBble IPOMEXKYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSAJreOpandyeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbeHble BEIpayKEHUS U UX TIpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpHpeTalvs YPaBHEHHUI C IBYMsI EPEMEHHBIMU M CUCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO ¢ OHOWM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dbynxkumm. YUrenwe cBoiicTB (yHkmuum mo e€ rpaduky. [Ipumepst
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEN M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS ITIEPEMEHHBIMU. PelieHne CUCTEM JIBYX YpPaBHEHHI,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienve JIMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHH MapaOOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHanbHOU
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HM  (310pOBOE  IUTAaHHE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUN I pPelIeHus 3anad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMIUMCS YCJIOBHAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIAEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000UIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOrOBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITETIbHO COCTaBJIAThH IUIaH, AJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI —mpoIrecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOyYaroUIMiiCS MOJYYHUT CIIETYIOUIUE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS 3HAYEHUHN JIPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YHOPSAOYNBATH pAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3lO)KEHWE Ha  MHOXKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBS3aHHBIE C OTHOIICHHUEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHWss OYKBEHHBIX BBIPQKCHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MPUBEJCHUEM TIOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYNIUPOBKUA  CIIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

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

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemate cuctembl 1ByX JIMHEHMHBIX YpPaBHEHUI ¢ IByMsl IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOLINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk hyHKINU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiM3a WH(OpMmaIuwu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HUCIOJB3YsSd MPH HEOOXOJAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHH C IeJbIM [0Ka3aTeleM, BBIMOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIUPOBKH 3a7aduu K €€ anredpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJII CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), ONMPENCNITh 3HAYCHHE (DYHKIMU IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHNE
MpPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIAMU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBICE W KBaJpaTHBIC YPABHEHHUsS, YPABHEHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3aJauM aiareOpauvdeckuM CHocOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YpPAaBHEHUU DPELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHbl IOCIEIOBAaTEILHOCTY TOYKAaMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

Yucna u BeurcieHus. PaluonanbHele
qucia

Anrebpanyeckue BbIpaXKEHUS

YpaBHEHHUsI U HEPABEHCTBA

Koopaunats! u rpapuku. ®yHkunu

[ToBTOpEeHME U 06001IEHNE

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Beero KoHTpoJbHbIe

padoTshI
25 1
27 5
20 2
24 1
6 1

102 10

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
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
https://m.edsoo.ru/7f415b90

8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Uucna u Beruncnenus. KBagparasle KopHU

Ypncna u BeranciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3aTcjiIeM

AnrebpanyecKue BhIPAKCHHUS.
KBanpatHbiii TpéxuiieH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas 1po0b

VYpaBHeHus u HepaBeHcTBa. KBagparHbie
YpaBHEHUSA

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
@yHkuuyu. OCHOBHBIE IOHATHS
Oynkiun. Yucnossle GyHKIUN

[ToBTOopenue u o6o0IIEHNE

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTpoabHbie
padoTshI

10

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Uucna u Berunciienus. JlelicTBUTENbHBIC
qucia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM ITEpEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa
DyHKIUMU

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
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
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

© 00O N O O A WDN P

[
= O

12
13
14

15
16
17
18

Tema ypoka

PaumoHanbHble yncna
PaumoHanbHble Yncna

Yucnosble BbiparkeHUA

Yncnosble BblpaxKeHUA
BbipaxkeHusa c nepeMeHHbIMU
BblpaxkeHuns ¢ nepeMeHHbIMU
CpaBHeHMe 3HaYeHNI BblpaXKeHUMn
CpaBHeHMe 3HaYeHW BblpaXKeHNN
CBoicTBa AENCTBUI Hag, YMciamu
CBoiCTBa A4EMCTBUI Hag, Ynciamm
ToxpecTtBa.

ToxpaecTBeHHble NpeobpasoBaHuA
BblpaXKeHum

BxogHasA KOHTponbHaA pabota

KoHTponbHaa paborta N2l no teme «Yucna,
BbIPaXKeHMA, TOXKAECTBA, YyPaBHEHUAY.

YpaBHEeHMEe u ero KopHu
JInHeHoe ypaBHEHWE C OAHOM NepeMeHHOoM
PelweHue 3aa4 ¢ NOMOLLbIO YPaBHEHWI

PeweHune 3aga4 ¢ NOMOLLbIO ypaBHeHVIﬁ

KoanuecTBo 4acoB

Bcero

L e e R e L

e

|

T R N

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:



19
20

21

22
23
24
25
26
27
28
29
30

31

32

33

34

35
36

37

38

dopmynbl
dopmynbl
KoHTponbHaa paboTta N22 no teme
YpaBHeHue ¢ 04HUM HEU3BECTHbIMY.
Yucnosble MPOMEKYTKM
Yucnosble MPOMEKYTKM
Y710 Takoe pyHKUMA
BbluncneHune 3HaveHU GyHKUUM No opmyne
Mpadumk PyHKLMM
Mpamas NPonopLMOHaNbHOCTb U e€ rpaduk
Mpsaman NponopuUNOHaNbHOCTb U eé rpaduk
JInHeHaa pyHKUMA U eé rpaduK
NnHeiHaa yHKUMA 1 eé rpaduK

3agaHne GYyHKLMU HECKONBbKUMMU
bopmynamm

3afaHue PyHKLUN HECKOIbKMMMU
bopmynamm

KoHTponbHasa paboTta N23 no teme
«DYHKUUU»

OnpegeneHune cTeneHu C HaTypanbHbIM
nokasartesniem

YMHOXeHue n geneHune cTeneHemn
YMHOXeHune u geneHune cTeneHemn

Bo3seaeHue B cTeneHb npon3sseneHnAa n
creneHun

Bo3seaeHue B cTeneHb npon3sseneHnAa n
creneHun

e e e R e e

-



39

40

41

42
43

44

45
46
47
48
49

50

51
52
53

54

55

56
57

OAaHoYNeH U ero cTaHAaPTHbIN BUA,

YMHOXeHne oaHouneHoB. Bo3seageHune
OJHOY/IEHA B CTEMEHb

YMHOXeHune ogHo4neHoB. Bo3segeHune
OA4HO4N1IEHA B CTENEHDb

OYHKUMM Y =X 2 Y =X 3 N uX rpaduKm

O NpoCTbIX M COCTaBHbIX YNCNAX

KoHTponbHana paboTta N24 no teme «CreneHb

C HaTypa/sibHbIM NOKa3aTenem».
MHOrouneH 1 ero CTaHAAPTHbIN BUA,
MHOrouneH 1 ero CTaHAAPTHbIN BUA,
CnoXeHue n BblYNTaHME MHOFOYNEHOB
CnoXxeHune 1 BblMMTaHME MHOTOYNEHOB
YMHOeHNe 0gHOUYNEeHA HAa MHOTOY/1eH

YMHOeHne ogHo4YNeHa Ha MHOroYAeH
YMHOeHne ogHo4YNeHa Ha MHOToYAeH

BbiHeceHMe 061ero MHOXUTENst 38 CKOOKU

BbiHeceHMe 061ero MHOXUTENst 38 CKOOKK
BbiHeceHMe 06Lero MHOXUTENA 32 CKOBKK

KoHTponbHasa paboTta Ne5 no teme
«lMpounsseaeHune ogHouNeHa U
MHOro4seHa».

YMHOXeHne MHOoro4sieHa Ha MHOro4Y/1eH

YMHOXeHne MHOro4sieHa Ha MHOTro4Y/1eH

N e

|



58

59

60

61

62

63

64

65

66

67

68

69

YMHOeHMe MHOro4YieHa Ha MHOro4Y1eH

PasnoskeHne MHOroYeHa Ha MHOXUTEAN
CNocobom rpynnMpoBKM

Pa3noxkeHne mHoro4ysneHa Ha MHOXUTeNun
Ccnocobom rpynnmupoBKM

[JeneHune c octaTKom

KoHTponbHana paboTta N26 no teme
«[MpounsBegeHne MHOro41eHOB»

Bo3BeaeHue B KBaApaT M B KY6 Cymmbl U1
Pa3HOCTU ABYX BblpaXKeHUl

BosBegeHue B KBagpaT v B Kyb Cymmbl U
Pa3HOCTM ABYX BblparKeHU

BosBegeHue B KBagpaT v B Kyb CyMmbl U
Pa3HOCTM ABYX BblparKeHW

Pa3noxeHne Ha MHOMKUTEN C MOMOLLLbIO
dopmyn KBagpaTa Cymmbl M KBagpaTa
pasHOCTH

PasnoskeHne Ha MHOXUTENN C MOMOLLbHO
dopmyn KBagpaTa Cymmbl M KBagpaTa
pasHOCTH

YMHOKeHMe pasHOCTU ABYX BblparKeHUI Ha KX
cymmy

YMHOKeHMe pasHOCTU A,BYX BbipaXKeHMUI Ha UxX
CyMMmy



70

71

72

73

74

75

76

77

78
79

80

81

82

83

84

PasnoxkeHune Pa3HOCTUN KBA4PATOB Ha
MHOXUTENN

PasnoxkeHune Pa3HOCTUN KBA4PATOB Ha
MHOXUTENN

Pa3fnioxKeHne Ha MHOXUTENN CYMMbI U
pasHocTU KyboB

KoHTponbHana paboTta N27 no teme

«PopmMynbl COKPALLEHHOTO YMHOXKEHUA»

MpeobpasoBaHue LEeoro BblpakeHUs B
MHOroYNeH

MpeobpasoBaHue LEeoro BblpakeHUs B
MHOroYaeH

NMpumeHeHMe pasnnUYHbIX cnocobos ana
Pa3NoXKeHNUA Ha MHOXUTeNn

MpumeHeHMe pasnnUyHbIX cnocobos ana
Pa3NoXeHNUA Ha MHOXUTeNn

Bo3BeseHune aBy4dneHa B cTeneHb
BosseHue ABYy4Y/ieHa B CTeNeHb

KoHTponbHasa paboTta N28 no teme
«MNpeobpasoBaHue LenbiX BbIpaXKEeHUN»

JIHeHble ypaBHEHWSA C ABYMSA
nepemeHHbIMN U UX CUCTEMDbI

JIHeHble ypaBHEHWSA C ABYMSA
nepemeHHbIMU U UX CUCTEMDbI

IpadvK NMHENHOro YypaBHEHUS C ABYMSA
nepemeHHbIMN

CucTembl IMHEWMHBIX yPaBHEHWI C ABYMSA



85

86

87

88

89

90

91

92

93

94

95

96

97

nepemeHHbiMn

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU

Cnocob noacraHoOBKMU

Cnocob noacTaHOBKM
Cnocob cnoxeHus
Cnocob cnoxeHus

PeleHue 3aga4 c NOMOLLBIO CUCTEM
ypaBHEHM

PeleHue 3aga4 c NOMOLLBIO CUCTEM
YPaBHEHWM

PeleHne 3aa4 C NOMOLLLbIO CUCTEM
YpaBHEHWI

JInHeMHble HepaBEHCTBA C ABYMA
nepemeHHbIMU U UX CUCTEMbI

JInHeMHble HepaBEHCTBA C ABYMA
nepemeHHbIMU U UX CUCTEMDbI

KoHTponbHaa paboTta N29 no teme

«PeLueHune cucTem JIMHEUHbIX YPaBHEHUA»

[ToBTOpEHNE OCHOBHBIX IMOHATHH H
METOOB Kypca 7 Kiacca, 00001ieH1e
3HAHUH

[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METO/IOB Kypca 7 Kjacca, 00001eHne



3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

98 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUHI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

99 METOIOB Kypca 7 Kjacca, 00001eHne 1
3HaHHUHI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

100 METOJIOB Kypca 7 Kiacca, 00001eHue 1

3HAHUHU

[ToBTOpEHNE OCHOBHBIX MOHATUN U

101 METOJIOB Kypca 7 Kjacca, 00001ieHne 1
3HaHUI
102 Hrorosasi kKoHTpoJIbHaAsI padoTa 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



8 KVIACC

Ne i/

10

11

12
13

Tema ypoka

PaunoHanbHble BbipaXKeHUA

OcHoBHOe cBOICTBO Apo6u. CoKpalLeHne
Apobeit

OcHoBHoOe cBOICTBO Apo6u. CoKpalLeHme
apobeit

CnoxkeHue 1 BbluUTaHUE Apoben ¢
04MHAKOBbIMM 3HameHaTenamu 4
CnoxkeHue 1 BbluUTaHUE Apoben ¢
04MHAKOBbIMW 3HAMEHaTEeNAMM

CnoxeHue 1 BbluMTaHWe apobeit ¢ pasHbiMK

3HameHaTenaAmum

CnoxeHue 1 BbluMTaHUe apobeit ¢ pasHbiMK
3HaMeHaTeNAMM

KoHTponbHaAa paboTta N2l no teme
«PaunoHanbHbie APO6U 1 UX CBOUCTBA»
YMmHoxeHue apobeli. BosseaeHue apobeli B
cTeneHb

YmHoxeHue apobeii. BosseaeHue apobeit B
cTeneHb

JeneHve apobeli

JeneHve apobeli

MpeobpasoBaHMe paLMOHaNbHbIX BblpaXKeHUi

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl



14

15

16

17

18

19

20

21

22
23

24

25

26

27

dyHKUMA Y = k/ x 1 eé rpadmk
MpeacrasneHne Apobu B BUAE CYMMbI
Apobel

KoHTponbHana paboTta N22 no teme
«MpounssepeHne 1 YacTtHoe apobeit»

JeicTBuTeNbHbIe YnCna

KBagpaTHble KOPHU. ApudmeTnyecKkunis
KBaApaTHbIA KOPEHb

KBaapaTHble KOPHWU. ApudmeTnyeckumii
KBaApaTHbI/ KOpeHb

VYpaBHeHuE X2 = a

Haxoxnenue
npUOIMKEHHBIX 3HAUCHUN
KBaJPaTHOTO KOPHS

DyHKIWMA Y = Vx
KBaaparHbIil KOpEHB U3
NPOM3BEACHUS U Tpodu

KBanpaTHblit KOpeHb U3
CTEEHU

KonTpoJubnas padéora Ne3 mo reme
«Apu(pMeTHYecKHl KBaAPaTHBIH
KOpPEeHb
BbelHECceHnEe MHOXKUTENS 3a 3HAK KOPHSL.
BaeceHne MHOKUTEINS 110/ 3HAK KOPHS.

BriHecenne MHOXKUTENIA 3a 3HAK KOpH:I.
BHecenre MHOXKUTEA 1o 3HaK KOPH:.



28

29

30

31

32

33

34
35
36

37
38
39

40

41

IIpeoOpazoBanue
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIC KOPHU

ITpeoOpa3oBanue
BBIPAKCHUH, COJEPIKAIINX
KBaJIpaTHbIE KOPHU

[IpeoOpa3zoBanme TBOWHBIX
paauKanoB

KonTpoubnas padora Ne4 o reme
«CBoiicTBa apu()MeTHYECKOr0o
KBA/IPaTHOI'0 KOPHA

Henousuble kBagpaTHbIE
ypaBHEHUS

HenousHble kBagpaTHbIE
ypaBHEHUS

dopmyna KOpHEH
KBaJIpaTHOI'0 YpaBHEHUS

®dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHUS

®dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHUS

PeweHwue 3agau
PeweHune 3apay
Teopema Buetta

KoHTponbHaa paboTta Ne5 no teme
«KBappaTHOe ypaBHeHMe 1 ero KOpPHU»

KBaznpaTHblil TpEXUIIEH U
€ro KOpHHU

P



42

43

44

45

46
47

48

49

50
51

52

53

54

55

56

57

KBagpaTHbIii TPEXWIEH U €r0 KOPHU

KBaaparHbIil TpEXUIIEH U
€ro KOpHH

Paznoxenune kBapaTHOro
TpEXUJICHA HA MHOKUTEIN

Paznoxenue kBapaTHOro
TpéaneHa Ha MHOXXUTCJIN

PelweHne apobHbIX paLMOHa/IbHbIX YPpaBHEHWUM

PeweHune ApobHbIX pauMOHabHbIX YPaBHEHUI
PelweHne ApO6HbIX PALLMOHANbHbIX YPAaBHEHUI
PeweHune ApobHbIX pauMOHabHbIX YPaBHEHUI

PeweHune 3apay
PeweHue 3agau

YpaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0
rpaduk

YpaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0
rpaduk

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0
rpaduxk.

WccnepoBaHWe cUCTEM ABYX IMHEMHbIX
ypaBHEHWII C ABYMA NepemMeHHbIMU

WUccnenoBaHWe cucTEM ABYX IMHEMHbIX
YPaBHEHUI C ABYMA NepeMeHHbIMM

Ipadunueckunit cnocob peleHma cuctem
YpaBHEHNM



58

59

60

61
62
63

64

65

66
67

68

69
70
71

72

73

74

Ipadunueckuit cnocob peleHma cuctem
YpaBHEHUM

Anrebpanyeckuit cnocob pelweHusa cuctem
YpaBHEHWM

Anrebpanyeckuiti cnocob pelweHusa cuctem
YpaBHEHUM

PeweHue 3apay
PeweHune 3agay
YpaBHEHUA C NapameTpom

KoHTponbHaA paboTta N26 no teme
«YpaBHEHUA ¢ ABYMA NepeMeHHbIMMU U UX
cucTembi»

YHucnoBble HEPABEHCTBA

CBoiiCcTBa YMCIIOBBIX HCPAaBCHCTB
CBolicTBa YMCNOBbIX HepaBeHCTB

CnoxeHune n YMHOXeHNe YnNcnosbix
HEpPaBEHCTB.

MepeceyeHne n 06beUHEHNE MHOMKECTB
YncNoBblE MPOMENKYTKM
Pemenue HepaBeHCTB € OJTHOW NIEPEMEHHOM

PelueHMe HepaBEHCTB C 04HOW NepemeHHOoM

Pemenue cucrem HepaBeHCTB ¢ OJHOM
MepEMEHHOMN

Jloka3aTenbCcTBO HEPABEHCTB

N



75

76

77

78
79

80

81
82
83
84

85

86

87
88

89

90

KonTposbHnas padora Ne7 no teme «
HepaBeHncTBa ¢ 01HOM NepeMeHHOM 1 UX

CUCTEMBI»

Oynknus. O0aacTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHUN PYHKIUU

Oynkuus. O6macTh
OIPE/ICIICHUS] 1 MHOXKECTBO
3HAYCHUI HYHKIINU

CsolictBa PyHKUMMU

CsolictBa PyHKUMHU
CeoicTtBa pyHKLMM

CBoiicTBa TMHEHHON QYHKINU
CaolicTBa TMHEWHON QyHKIMU
CaoiicTBa MMHEHHON QYHKIUU
CaolicTBa TMHEWHON QyHKIIMU
CsovicTBa GyHKUMI y =kx
ny=vx
CsovicTBa GyHKUMI y =kx
ny=vx

Llenas u qpoOHas yacTH yucia

L[enaﬂ n z[po6Ha5{ qaCTHu 4Yucia

KonTtpoubHnas padora Ne§ mo reme

«@yHKIUSA U €€ CBOMCTBA»

OrnpezenieHne CTETeH! ¢
[EJBIM OTPHUIATETEHBIM
MOKa3aTejIeM

-

N



91

92
93
94
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CBoiicTBa CTEHEHH C LIETIBIM
[oKa3aTrejieM

CBoiicTBa CTENEHH C LIEIBIM
[oKa3aTrejieM

MoHATHe CTaHAaPTHOro BnAaa 4ncna.

Pemrenne 3aJa4d C OOJILIIMMU U MaJIbIMU
qyucCiIaMH

DOyHKIMUA Y =X -1UY = X -2
U UX CBOICTBa

KoHTponbHana pab6oTta N29 no teme «CreneHb
C Le/biM NoKasaresiem U eé cBoOMCTBa»

MoBTOopeHWe NpoiiaeHHOro

MNoBTOpEHNE NPONAEHHOrO
MNMoBTOpeHne NpoNAeHHOro
MNMoBTOpeHne NpoNaeHHOro

UTorosan KoOHTponbHaA paboTa

MoaseneHmne NToros

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102
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9 KJIACC

Ne i/

10

Tema ypoka

ParnmonanbHbie yncia, UppanuoHaIbHbIE
qrcia, KOHEYHbIE 1 OECKOHEUHBIE
JeCATUYHBIE Tpoou

MHOXeCTBO JeHCTBUTENBHBIX YHCEIT;
JEWCTBUTEIIFHBIC YHCIa KaK OECKOHEUHBIE
JeCATUYHbIE Tpoou

B3aumMHO 01HO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JEHCTBUTEIBHBIX
4Kcell 1 MHOXKECTBOM TOUEK KOOPAUHATHON
psAMON

CpaBHEHHE IEHCTBUTENBHBIX YHCE,
apupmeTHyecKe JefcTBUs C
JNENCTBUTEIILHBIMU YUCIIAMU
[TpubnmxEHHOE 3HaUEHNE BEIUUNHBI,
TOYHOCTb MPUOJINKEHUS

OxpyrieHne uncen

Oxpyrnenune yucen

[Ipukuaka 1 oleHKa pe3yabTaToB
BBIYMCIICHUI

IIpukuaka 1 OLEeHKa Pe3yIbTaTOB
BBIYUCIICHUI

JIuneiiHoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOIAIIUXCS K JINHEHHBIM

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust
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JInneiinoe ypaBHeHue. Pemenue ypaBHeHUH,
CBOIAIIUXCS K JINHEHHBIM

KBagparHoe ypaBHeHnue. Pemenue
YPaBHEHUH, CBOJIALINXCS K KBaJAPAaTHBIM
KBanparHoe ypaBHenue. Penienue
YPaBHEHHH, CBOAAIIMUXCA K KBaJAPaTHBIM
bukBanpaTHbie ypaBHEHUS

bukBanpaTHele ypaBHEHUs

[Ipumepsl perieHus: ypaBHEHUN TPEThEeU U
4eTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHO>KHTEIIN

[Ipumepsl perieHus ypaBHEHUN TPETbEeU U
YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXKHUTETN

Pemenne npoOHO-paliiOHaNbHBIX
YpaBHEHUU

Pemenue 1po6HO-paliMoOHaTBHBIX
ypaBHEHUH

Pemenne TekcTOBBIX 3aJa4 anredpandeckum
METOI0M

Pemienue TekcTOBBIX 33au anreOpandeckum
METOI0M

Pemienue TekcTOBBIX 33aau anredpandeckum
METOA0M

KonTponbHas pabora no Teme "YpaBHeHuUs ¢
OJIHOM mepeMEeHHO1"

VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €TI0
rpaduk
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YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €T0
rpaduk

Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMS IEPEMEHHBIMU U €€ pelleHue

CucreMa IByX JTMHEUHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ pelleHue

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMS IIEPEMEHHBIMU U €€ peleHue

Pemenue cuctem IByX ypaBHEHHI, OJTHO U3
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH
CTETIeHU

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTEIEHU

Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

Pemenne cucreM qByX ypaBHEHUH, OTHO U3
KOTOPBIX JIMHENHOE, a IPyroe — BTOPOH
CTETeHU

I'paduueckas MHTEpIIPETALUS CUCTEMbI
YPaBHEHUI C IByMS IEPEMEHHBIMU
Pemennie TekCTOBBIX 3a7ja4 anredpandeckum
crocoooM

Pemennie TekCTOBBIX 3a7a4 anredpandeckum
crocoooM
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KonTponpHas padota o Teme "CucreMsr
ypaBHEHU"

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
YucnoBble HEPABEHCTBA U UX CBOMCTBA

JInneliHble HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX pELICHUE

JInHeliHbIe HEPABEHCTBA C OJIHOU
MEPEMEHHOM U UX pEIICHUE

JInneliHble HEpABEHCTBA C OJJHOMN
[IEPEMEHHOMN U UX pelleHHe

CucreMbl TMHEMHBIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX pELICHUE

CucreMbl TUHESHHBIX HCPABCHCTB C O,Z[HOﬁ
HepeMeHHOﬁ " UX PCIICHUC

CucreMbl TUHEHHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHON U UX PELICHUE

KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE
KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE
KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE

I'padmueckas nHTEpIIpeTalls HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIByMsI [IEPEMEHHBIMU
I'padnueckas nHTEpIIpeTaLls HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIByMsI IE€PEMEHHBIMU
Kontponbras paboTa mo teme
"Hepasencrsa"

s
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KBagparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

KBagparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

KBagparnunas ynkius, e€ rpaduk u
CBOMCTBA

[Tapaboia, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Ch CHMMETPHUH 11apadoJIbl
[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
napadoIIbl, 0Ch CHMMETPHUH 11apadoJIbl
[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl
[Tapaborna, KOOpAMHATHI BEPIITHHBI
napaboibl, 0Ch CHMMETPHUH MapadoJIbl
I'paduku pynkuumii: y = kx, y=kx + b,
y=Kk/x, y=x3, y=vX, y=|X|

I'padpuxu Gynkmmit: y = kx, y=kx + b,
y=K/x, y=x3, y=vX, y=|X|

I'paduxu pynkmii: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|

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

I'padukn pynxumii: y = kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
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I'paduxu pynxmmii: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|

KonTponpHas padbota o teme "OyHkimn"
[ToHsiTHE YUCIIOBOI MOCIEO0BATETLHOCTH

3ajaHue nocaea0BaTeIbHOCTH
peKyppeHTHOH (hopMyIioi u popmyroi N-ro
qJieHa

Apudmerndeckas 1 reoMeTpuIecKas
MIPOrPeccuu

ApudmeTnueckas U reoMeTpudecKas
MIPOrpeccuu

®opmyItel N-To wieHa apuPpMEeTHIECKOHN 1
Ir€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyIbl N-To wieHa apuPpMeTHIeCKo 1
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyiiel N-ro 4ieHa apupMeTHIecKoil u
reOMETPUUYECKOM MPOTrPECCU, CYMMBI
MEPBBIX N YJIECHOB

®opmyiiel N-ro 4ieHa apupMeTHIecKoil u
F€OMETPUUYECKON ITPOTrPECCUM, CYMMBI
NIEPBBIX N WICHOB

®opmyIbl N-To wieHa apuPMeTHUeCcKoi 1
r€OMETPUYECKON ITPOTPECCUI, CYMMBI
NIEPBBIX N WICHOB

N300paxeHune 4wieHOB apupMeTHUECKO U
r€OMETPUUYECKON MPOrpeccuii TOUKaMu Ha



80

81
82
83

84

85

86

87

88

89

90

KOOPAMHATHOW INIOCKOCTH

N300pakeHne 1wieHOB apu(pMeTH4ecKoi u
Ir€OMETPUYECKON ITPOrPECCUi TOUKaMH Ha
KOOPJAMHATHOW INIOCKOCTH

JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT
Cno’kHbI€ TPOLIEHTHI
Cno>kHbIC TTPOLICHTHI

KonTponbhas padora no teme "Hucnosble
nocJyeaoBareabHocTH"

IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
3HAHUU. 3aMKCh, CPAaBHEHUE, IEUCTBUS C
JEUCTBUTEIIbHBIMU YU CIIAMH, YUCIIOBAS
psiMast

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHuil. [IpoueHTsl, OTHOIIEHNS,
MPONOPIUU

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHui. OKpyriieHue, MpuoImKeHHe,
OIICHKa

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHMU. Perrenre TeKCTOBBIX 3a/1a4
apu(pMETHYECKUM CIIOcOOOM

[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. Pemmenne TeKCTOBEIX 3a/1a4
apudmeTnyecKkuM crnocodom

[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS
3gaHui. Pemmenne TeKCTOBEIX 3a/1a4
apru(pMETHYECKUM CTIOCOOOM
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[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3Hanuil. [IpeobpazoBanue anrebpandeckux
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHHUSI

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS
sHanui. [IpeobpazoBanue anreOpandeckux
Bblpa)KeHI/If/'I, AO0IMYCTHUMBIC 3HAYCHUA

[ToBTOpenue, 0000IICHNE B CUCTEMATH3ALHSI
3Hanuil. [IpeobpazoBanue anredGpandecKkux
BI)Ipa)KCHI/If/'I, A0IMYCTUMBIC 3HAYCHUA

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3 AL
3HaHui. [IpeoOpazoBanue anredpandecKux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI

IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS
3HaHUN. DYHKIMU: TIOCTPOCHUE, CBOMCTBA
U3YYEHHBIX (PYHKIIHMI

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHU. OyHKIMKU: IOCTPOEHUE, CBOMCTBA
U3YYEHHBIX (PYHKIHI

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHU. OyHKIMKU: IOCTPOEHHUE, CBOWCTBA
M3Y4YEHHBIX (pyHKUINN

[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs
3HaHU. OYHKIUU: IOCTPOEHUE, CBOMCTBA
M3Y4YEeHHBIX (pyHKUINN

[ToBTOpenue, 0000IIEeHNE U CUCTEMATH3AIHS
3Hanuil. ['paduueckoe penieHne ypaBHeHUH
U UX CUCTEM

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS



3Hanuil. ['paduueckoe pemenne ypaBHeHUH
U UX CUCTEM

101 HroroBas koHTpoJIbHAs paboTa
102 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK, 7 Kiacc/
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pe.
TemsikoBckoro C.A., AkunonepHoe o0mectBo «M3aartenbetBo «lIpocBemenne»
» Marematuka. Anrebpa: 8-i kiacc: 6a30BbIf YPOBEHB: yueOHUK, 8 Kiacc/
MakapsiueB FO.H., Munatok H.I'., Hemiko K.W. u npyrue; noa pe.
TemsikoBckoro C.A., AkimoHepHoe o0mectBo «M3aatenbctBo «IIpocBemenne»
* Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK, 9 Kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.

TensikoBckoro C.A., AkinonepHoe oduiectBo «M3aatensctBo «lIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://algeomath.ru/matematika-6-vilenkin-popov-kr-04/

https://interneturok.ru/subject/geometry/class/8

http://eorhelp.ru/?s=%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D

1%80%D0%B0+7+%D0%BA%D0%BB%D0%B0%D1%81%D1%81



https://algeomath.ru/matematika-6-vilenkin-popov-kr-04/
https://interneturok.ru/subject/geometry/class/8
http://eorhelp.ru/?s=%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0+7+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
http://eorhelp.ru/?s=%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0+7+%D0%BA%D0%BB%D0%B0%D1%81%D1%81







