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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHWUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI M BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alredpbl 00eCcreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHEe U KOHKPETU3aIllIo, aOCTparupoBaHue U
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOPTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B cTpykType nporpammsl yueOHOTO Kypca «Asredpay N1 OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYECKUE JTUHUU:
«Yucna u BBIUKCICHUN», «ANTeOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkmmm». Kaxgas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHuss y4eOHOro Kypca oOydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TMM B TIporpamMmy y4eOHOTO Kypca «AireOpa» BKIFOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHUBEPCAJIBHOIO  MareMaTthdeckoro si3bika. ComepkatenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO YueOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Comepxxanne muHMA «YWcTa ¥ BBIYHCICHUS» CIYKXUT OCHOBOW st
JTATbHEHIIET0 M3yYeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Ke PUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMHU, (HOPMHPOBAHHUEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaOKEeHU. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH, OIMCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anredpe BXOAAT TaKKe TalibHENIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOPMATUKA, ¥  OBJIAJICHUEC HABbIKAMHU JICIYKTUBHBIX  PACCYKICHUHU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeEMaTHYECKOMY TBOPUECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy IIaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPAaBHCHUS W
HEPABEHCTBA», « DYyHKIUN.

Ha uzydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B HeeNto).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JeHUCTBUS €
palOHAJIBHBIMUA YKCIIaMU. Pelenne 3axad u3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypalibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O00NbIIKUX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

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

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, IMpaBWiIa MOpeoOpa3oBaHUS CYMM H
MIPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHH C HATyPAJIBHBIM [OKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHMsl ypaBHEHHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU 110 YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHune cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C IOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CpoiictBa pynkuuit. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dyHkmum y = |x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKIX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpanyeckre BhIpaKeHUSAJreOpandeckne BbIpaKeHusl

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPAaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyiia KOpHEW KBaApaTHOTro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMsS IlepeMeHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. OOIaCTh ONpeAesieHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoObl 3aanus PyHKIHIA.

I'padpux ¢ynkuunu. Yrenune coiicTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKINKA, ONMUCHIBAIOININE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, uX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTriieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM Ha MHOKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1t ux
CBOWCTBA.



YucnoBble  mocliieoBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBLHOCTH M
Nnporpeccuu

[loHaTHE YHCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMyioi U HOPMYJIIOi #-TO YICHA.

Apudmerrueckass U reoMerpudeckas mnporpeccur. PopMynbl n-TO YiEHA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHUAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IPOSIBJICHMEM MHTEpeca K NPOLNUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHWU MPAKTUYECKUX 3a/1ady
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWU BCEH JKM3HM Ul YCHELIHOW MpodeccHoHaNbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHHUEM MaTeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
NeATEIbHOCTH, JTANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS IUBUIIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NO3HAHWS MHpPA, OBJIAJIEHUEM IMPOCTEUIIMMH HAaBBIKAMH MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (popMHpPOBaHHE KYJBLTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:



FOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0POBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryyspHas ¢dunyeckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJIOTMYECKUX MPOoOJIeM U IMyTel UX PelIeHUs;

8) ajanranus K U3MEHAIIMMCH YCJIOBHAM COLUMAJIBLHOM M NMPUPOAHON
cpeabl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC pEIICHUS W JeHCTBUSA, (OPMYJIMpPOBATh U OIEHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA

ba3oBble 1ornyeckue qefcTBus:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONMpEJeNeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA MpPHU3HAK
KJaccu(uKauuy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJMMOTIO aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHbIE W OTpULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIueE,
YCJIOBHBIE;

e BBIBISITH  MaTEMaTUYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX,
npeaiaraTb KpUTEPUU JUJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30bupath J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh Crmoco0 pemieHus y4eOHOUM 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIEHMs], BbIOMpaTh HaubOoyiee NOAXOASAIUNA C YUYETOM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

UCITOJI30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMyIHpoBaTh BOIMPOCH], (PUKCHUPYIOLIME MPOTUBOpPEUHE, MpoOIEMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIEPUMEHT, HEOOJIBIIOE HCCIIET0BAHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEeMaTHYECKOT0 00BbEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (hOPMYIMPOBATh 0O0OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIENOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUIAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanmueii:

BBISIBJISITH HEJOCTATOUYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JJISl peUIeHUs 3a1a4u;

BbIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWHDOpPMAIMM U WILTIOCTPUPOBATH
pemlaemMble 3aJayd  CXE€MaMH, JAuarpaMMaMH, WHOW TIpadukod U HuX
KOMOHMHAILIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU 10 KPUTEPHUSM, MPEITIOKEHHBIM
yUHUTENIeM UM CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUIIMHU
U LIeJIIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUSI
B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJ1aul, KOMMEHTHPOBATh MOJYyUYEHHBINA PE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAaEMON TEMBI,
npoOJIeMBbl, penIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHbIE HAa MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUA C CYXICHUSIMH JIPYyTUX



YYACTHHKOB JUaiora, OOHapy>KMBaTh pa3jiMuve U CXOJCTBO IO3HIIMMA, B
KOPPEKTHOM opme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATH  PE3yNbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTUICHHUS
C yu€ToM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

e TMOHHUMATh U UCIOJI30BATh MPEUMYILECTBA KOMAHHON Y UHIUBUIY ATbHOM
palboTHI IPH pelIeHNU YYEOHBIX MaTeMaTHUYECKHX 3a/1aY;

e TMPUHUMATH LI€TTb COBMECTHOM NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBApUBATHCH,
00CyXIaTh TIPOIIECC M PE3YIbTAT pabOThI, 0000MATh MHEHHUS HECKOJIBKUX
JIIOJICH;

e y4YacTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyxaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE IUITYPMBI U IPYTHUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTUMH 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEJBHO COCTaBJISIThH IUIAH, aJTOPUTM PEUIECHUS 33a/aud (WM €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh W KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIH HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJIA IPOLIECCa U pe3yJIbTaTa
pelIeHus] MaTeMaTUYEeCKOH 3a1auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH ITPH PEIICHUY 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIBLHOCTH MOCTABICHHON LIENN U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS LIEIH,
HAXOJIUTh OMHUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K koHiy oOyueHuss B 7 kjacce OOyYarOIIMHACA TMOJYYUT CIEIYIOIIHNE
peIMEeTHBIC PEe3yIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BbimonHsATh, codeTas yCTHbIE M MUCBMEHHBbIE NPUEMBI, aprUPpMETHUYECKHUE
JEHCTBUS C pallMOHAIbHBIMU YHUCIaMH.



HaxoauTh 3Ha4eHHS YWCIOBBIX BBIPAKEHUN, MPUMEHSTHh Pa3HOOOpa3HbIC
cocoObI U MPUEMBI BBIUMCICHUS 3HAYCHHM APOOHBIX BBIPAXKECHUMN, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauth OT oaHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyIJIsSTh YuCnaa.

BBINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUH, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHHWU. BBINOIHATE AEUCTBHS CO CTENEHSAMM C HATYpaJbHBIMU
ITOKA3aTEIISIMH.

[IprMeHATh IPU3HAKU JETUMOCTH, PA3JIOKEHNE HA MHOYKUATEIIN HATYPaIbHbIX
quced.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 331a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEJIWYHMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pPEe3yJIbTaThl PEUICHMs 3a4ad ¢ Yy4ETOM OTPAHMYCHHM, CBS3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPAKEHUSA

Hcnonp3oBath ajireOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKEHHMM NPH 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BrimonHaTe npeoOpa3zoBaHus 1LIEJIOT0 BHIPAKEHUSI B MHOTOUJIEH ITPUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOLIEr0 MHOXKUTEJS, TPYIIIMPOBKHU CJIaraeMbIX, IPUMEHEHUS
bopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumensTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHUS Pa3iNYHbIX 3a]ady
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISAMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpaBUJIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTCA
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyecKkre METOIbl IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMM.



CTpouTh B KOOPAWHATHON TIIOCKOCTH IpaUK JIMHEHHOTO yPaBHEHUS C IBYMS
MEPEMEHHBIMH, TTOJIB3YSCh TPaPUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPAaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTe W peuiaTh JUHEHMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM MO yCIOBUIO 3a7a4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pe3yJIbTar.

DOyHKIMHA

N300pakath Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C MOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IIEHA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOAUTENILHOCTD, BpEMs, 00BEM paOOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuH,
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITUIO U3 IPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJILTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadaJabHBIE IPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BbIUUCIECHUMN, N300paaTh JAEHCTBUTEIbHbBIC
YHUCIIa TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumensaTe moHsTHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3YS TMPU HEOOXOAMMOCTH KAJIBbKYJSTOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEP)KAIIUMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npobeit u crenieneit uucia 10.

AnredpanvyecKue BbIPpAKEHUSA

[IpuMeHsATh TOHSATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXAECTBEHHBIE MPE0OPa30BaHUS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBUJI IEUCTBUN HaJ MHOTOUJICHAMH U ajre0pandecKuMu ApoOsSIMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUM IJIs peICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA



Pemate nuHEWHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YpPaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAWTHE MPOCTEUIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YPaBHEHHH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTe OT cIOBECHON (GOPMYTUMPOBKH 3adauu K €€ anredbpanveckont
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4H TIOJIYYEHHBIN PE3YIbTAaT.

[IpruMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHHS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN M UX CHCTEMBI, 1aBaTh rPaduIeCKyIo
WJUTIOCTPALAI0 MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[ToHumMaTh ¥ KCHONB30BaTh (DYHKIIMOHAIBHBIEC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEACsaTh 3HAaueHHE (PYHKIHUM 1O 3HAYCHUIO
aprymMeHTa, OlpeAesATh CBOKMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutb rpaduku dJ€MEHTapHBIX QYHKINN BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH (hyHKIH
no e€ rpaduxy.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BrimonHsTh apudpmMeTruueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCHMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPpalMOHATLHBIMU
YHCIIAMU.

Haxoauts 3HaueHUs CTENEHEN C LEJIBIMU [T0KA3aTEIsIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIOBBIX BHIPAKECHU.

OKpyriaTh JE€UCTBUTEIBHBIC YHUCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemwiats nuHElHbIE U KBapaTHBIE YPABHEHHUSI, yPABHEHHUSI, CBOISAILINECS K HUM,
npocTenime ApoOHO-paIlMOHANIbHBIE YPABHEHHUS.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUN C JABYMS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

PemaTte TeKkcTOBBIE 3amauyM aiareOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUM C JBYMSI IEPEMEHHBIMU.

IIpoBoaUTE IpOCTENUIINE UCCIIEAOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpaduUeCKUX MpeACTaBIeHUM (yCTaHABJIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CJIM HMEET, TO CKOJbKO, U
npoyee).



PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHre HEPAaBEHCTB Ha YMCIOBOM NPSIMOM, 3aIIMCHIBATH PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a7a4.

DyHKIMHA

Pacno3naBaTh (QyHKIIMM U3y4eHHBIX BHUIOB. [lOKa3pIBaTh CXeMaTHUECKU

pacroyiokeHue Ha KOOPAMHATHON TIOCKOCTH IpaduKoB PyHKUUH BUaA: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y="x, y = |x|, B 3aBHCEMOCTH OT 3HAUCHHi
K03 UITUEHTOB, OMMMCHIBATh CBOMCTBA (DYHKIIUHA.

Crpouth U HM300paxaTb CXEeMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIMIA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMM 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTHuHyO (QYyHKUHUIO 110 (HOpMyIie, MPUBOIUTE IPUMEPHI
KBaIpaTUYHBIX (DYHKLMA U3 peabHOMN )KU3HU, PU3HKHU, TEOMETPHH.

YucsioBble MOCAEA0BATEIBLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apu(h)MEeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crioco0ax 3aJjaHus.

BbINONHATE  BBIUMCIEHHS C UCHOJB30BaHUMEM (OpMYyNT N-ro 4ieHa
apu(PpMETUIECKON U Tr€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath 4Yi€HBI MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
IJIOCKOCTH.

Pemate 3agauM, CBA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIie 331a4U U3 pealbHOM JKM3HHM (C HMCIIOJIb30BAHUEM KaJIbKyJIATOPa, [UPPOBBIX
TEXHOJIOTHUH).






9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

ParmmmonannHBIC Umcna,
HWppalMOHAIIbHBIC YMCIIa, KOHEUYHBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCcTBO AeHCTBUTEIBHEIX
yHce; TeUCTBUTEILHBIC YrcIa Kak
OCCKOHEYHBIC ACCATHYHBIC IPOOH

B3anMHO ogHO3HaUYHOE
COOTBETCTBUE MEXKY MHOXECTBOM
JIeHCTBUTEIILHBIX YHCEN U
MHOKECTBOM TOYEK KOOPAUHATHOM
MpAMOi

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AelcTBUS C
JIeHCTBUTEIILHBEIMHI YMCIIAaMH

[TpubnnxénHOE 3HaYeHNE
BEJIMYMHBI, TOUHOCTh MPUOIMKEHUS

OxkpyriieHne uucen

OxkpyrieHue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUH

[Ipukuaka u OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUH




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 ABHCHMI, CBOASAIINXCS K
P o P https://m.edsoo.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpPaBHEHUM, CBOJISIINXCS K
JIMHEUHBIM
KBagparnoe ypaBHeHue. Pemenue
12 aBIfeHHfI c}g; SIIIIUXCS K bubmorexa HOK
yp » CBOVIIL https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparnoe ypaBHeHue. Pemenue
13 aB}I;)CHI/If/'I c}g:) SIIITUXCS K buGnuorexa [IOK
yp > CBOUI https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBanpaTHbIe YpaBHEHHS bubmorexa HOK
AP yp https://m.edsoo.ru/7143¢3d0
15 bukBanpaTHbIe YpaBHEHHS bubmmorexa OK
AP yp https://m.edsoo.ru/7143¢3d0
[Ipumeps! penieHuss ypaBHEHUN
16 TpeTher U 4YETBEPTON CTEIEHEN
pa3ioKEHUEM Ha MHOKHUTENN
[Ipumeps! perienns ypaBHEHH
17 TpPEThEN U YETBEPTON CTEIEHEN
pa3oKeHUEM Ha MHOKHUTEIN
13 Pemienue 1po6HO-paliMOHATBHBIX bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemienue 1po6HO-paliMOHATBHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Permrenyie TEKCTOBBIX 3a1a4

anredpanvecKuM METOI0M




21

22

Penrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOJA0M

23

24

25

KonrponsHas pabora o teme

"YpaBHeHUs ¢ OHOM IepeMeHHON"

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU
U ero rpaduk

bubnuoreka [{OK
https://m.edsoo.ru/7f43d0b4

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
U €€ peneHne

27

28

29

Cucrema IByX JIMHEHHBIX
YpPaBHEHUH C JBYMs IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pelieHue

30

Pemrenne cucreM 1ByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenne cucreM 1ByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JPyroe — BTOPOU CTETIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU
Pemienue cucrem AByX ypaBHEHU,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Apyroe — BTOPOH CTENEHU
I'paduueckas mHTEpIIpETAIIS
34 CUCTEMBbI YPaBHEHUU C JBYyMS
NEePEMEHHBIMU
35 Pemenne TekcTOBBIX 3a1a4
anreOpandecKuM crocoOom
16 Pemienue TekcToBBIX 3a1a4
anreOpandecKuM crocooom
37 KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHUI"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [IOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JluneliHble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpAaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PEILICHUE




CucreMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOU U UX PEILICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubnuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBeHCTBA U UX bubnnorexa [JOK
peuieHne https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBagparHble HepaBeHCTBA U UX
pelieHne
I'panueckas naTEpIIpETaLINA
51 Heppg;eHCTB " CI/ICTSMI:-IepEIllBCHCTB c bubamorexa LOK
https://m.edsoo0.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'padnueckas uHTEpHIpeTaLIys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBagpatnunas ¢ynkuus, e€ rpagux bu6muoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpartuunas ¢pynkuus, e€ rpaduk bu6muoreka [IOK
Y CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk bubmmoreka [JOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4




57

58

59

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIIb

[Tapa6o:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napadoIIbl, 0Cb CHMMETPHUH
mapadoJIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunorexka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

bubnmorexa LIOK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

67

I'paduxu pynkmmit: y =kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|




I'paduku pynkmmit: y =kx, y =kx +

68
b, y=k/x, y=x*, y=vX, y=x|

69 KonTponbnas pabota no teme bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncaoBoi bubmuorexa [IOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue mocae10BaTeIbHOCTH

71 eKyppEeHTHOH (pOopMyIIoii u bubmmorexa [TOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
(dhopMyII0#i n-TO YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmotreka [JOK
reoMeTpuyecKas mporpeccuu https://m.edsoo.ru/7f43f3b4
@DopMyIBI N-TO YJIeHa

74 apupMeTUYECKON U bubnmnorexa [JOK
r€OMETPUYECKOUN IIPOrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YJICHOB
@DopMyITBI N-TO YJIeHa

75 apu(pMeTHUECKON n bubmuoreka [IOK
r€OMETPUYECKON POTrPECCHUi, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YICHOB
@DopMyITBI N-TO YiIeHa

76 apupMeTHIecKon 1 bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIIbl N-Io 4IeHa bu6muoreka [IOK

apudmeTnyecKoit u

https://m.edsoo.ru/7f43172¢




78

79

80

81

reOMETPUYECKON POrpecCuid,
CYMMBI [IEPBBIX N YJICHOB

@®opMyIIbl N-To YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI TIEpPBBIX N YJICHOB

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

N300pakeHne 4IeHOB
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

JInHEeNHBIA U DKCIOHEHIINAILHBIN
poct

bubnunoreka LIOK
https://m.edsoo.ru/7f43{8a0

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7143fe0e

83

84

CHoXXHEIE IMPOLCHTLI

KonTponbhas pabota no teme
"YUHCcI0OBLIE NOCIEN0BATEILHOCTH'

but6mmorekxa [IOK
https://m.edsoo.ru/7f4401a6

but6mmorekxa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600mEeHNE U
CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBHUS C
JIEHCTBUTEIBHEIMH YK CIIaMH,
YHCIIOBAs MpsMast




86

87

88

[ToBTOpeHuE, 0000IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

[ToBTOpEeHmE, 0000IIEHNE U
CHCTEMATH3alMs 3HAHWIA.
OxpyrieHue, IpHOIMKEHUE, OIICHKA

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 33J1a4 apU(PMETHYCCKIM
crocooom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM
CII0COO0M

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETUIECKUM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanme anredbpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHS

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunoreka LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHuEe, 0600IIeHNE 1
cucTeMaTH3alis 3HaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLM 3HAHWIA.

bubnunoreka LIOK

o4 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHUE, 0600IICHNE 1

95 cucreMaTtu3anus 3HaHu. OyHKIMY: bubnunoreka LIOK
MIOCTPOEHHUE, CBOMCTBA U3yUEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIUI
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaTu3anus 3HaHui. OyHKIHH: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yUEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, 0600IIEHNE U

97 cucremaTtusanus 3Hannii. OyHKIuu: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 0600IIEHNE U

08 cucrtemaTtusanus 3Hanuil. OyHKuum: bubnuoteka [JOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHMI
[ToBTOpenue, 0600mEeHNE U

99 cHUCTeMaTH3aIvs 3HaHUH. bubmuoreka [{OK
I'paduaeckoe perneHne ypaBHEHHI https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHuEe, 0600IIeHNE 1

cucTeMaTH3alis 3HaHUH.




101

I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

HroroBas koHTposbHas paboTa 1

102

OBIIEE KOJIMYECTBO YACOB I10

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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