MHWHHUCTEPCTBO IMPOCBEINIEHUS POCCUVCKOM ®EJIEPAIITNA
MunucrepcTBo oopazoBanust HoBropoackoii odsactu
rocyIapcTBeHHOe 00,1aCTHOe OI0I:KeTHOE 00pa3oBaTeibHOE YUpeKIeHue

«IleHTp MCHXO0I0Tr0-NeIarorn4ecKoi peaduanTanuu U KOppeKIum»

Paccmotpeno YTBEpKIEHO

Ha Me1aroruyeCckoM Hupextop 'OBOY
copere 'OBOY LIIIPK IIIITTPK

[Ipotokon Nel ot

29.08.2023 Kiumentsesa E.C.

[Tpuxaz Ne 166/2 ot
«30» aBrycra 2023 r.

KnnmeHTbeB i

aBarepuia

CepreeBHa

PABOYAS ITPOT'PAMMA
(ID 3458274)

yueOHOro Kypca «AJredopa»

U1 oOydaronuxcs 7-9 KiiaccoB



Beauxkuit HoBropon
2023 ron



INOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsS€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: oHa 00ecreynBaeT U3yueHue JIPYrux AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO IS
POAOHKCHHSI 00pa30BaHKS U B TIOBCEIHEBHOM XKM3HU. Pa3BuTHE y 00yJaronuxcs
HAyYHBIX TIPEACTABICHUA O TMPOUCXOKIACHUM U CYIIHOCTH anreOpandecKux
abcTpakiuii, crocode OTpakeHUsI MaTeMaTUIeCKOM HAYKOU SIBIICHUI U MPOIIECCOB B
npupone W OOIIeCTBE, POJIM MaTeMarTMueCKOro MOJCIMPOBAHUS B HAyYHOM
MO3HAHWUU M B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJanTalii B COBPEMEHHOM ITU(POBOM
obOmectBe. M3yuenue anreOpsl oOecreyMBacT pa3BUTHE YMEHHUs HAOIIONATh,
CpaBHUBATh, HAXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIICHUS,
COCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBaTb CBOM JICMCTBUSI U BBIBOJBI,
dbopmymupoBats yTBepkAeHHU. OCBOCHHE Kypca ainreOpbl o0ecneurnBaeT pa3BuTe
JIOTUYECKOTO MBINIJICHUSI OOYyYalomuXcs: OHHM WCIOJB3YIOT JCIyKTUBHBIE U
WHIYKTUBHBIE PACCYyXIACHHS, 0000IICHHEe U KOHKPETU3AINIO, a0CTparupoBaHue u
aHanoruto. OOydeHwe  anrebpe  mHpenanosaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOy4YaIOMIMXCS, MOATOMY CaMOCTOSITEIbHOE
perieHue 3aa4 ABISETCS pealn3annuei e TeIbHOCTHOTO MPUHITAIIA 00yICHHUS.

B cTpykType mporpaMmmbl yaeOHOTO Kypca «Anredpay st OCHOBHOTO 00IIero
00pa3oBaHHs OCHOBHOE MECTO 3aHHMAIOT COACPKATEIHHO-METOIUYCCKUE JTUHUU:
«Yucna u  BBIYHCICHUS», «AJreOpanueckue BBIpAXKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX comepKaTeIbHO-METOIUYCCKIX
JUHUHN Pa3BUBACTCS HA MPOTHKEHUN TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS C
JIPYTUMHU €ro JuHusSMUA. B Xome wu3yueHus y4ueOHOTo Kypca oOOydaroummcs
MPUXOJUTCS JIOTUYECKH PACCYXKIaTh, MCIIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBSi3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Airedpa» BKIIOYECHBI
HEKOTOPHIE OCHOBBI JIOTMIKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIIME OBJIAJCHUIO OOYyYarOIIUMUCS
OCHOB YHUBEPCAJIHLHOTO MaTeMaTHIeCKOTO si3bika. ConepikareTbHON U CTPYKTYPHOU
0COOEHHOCTHIO y4eOHOro Kypca «AnreOpay» SBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Conmepxanue JuHHM «YHcla W BBIYHUCICHUS» CIYXUT OCHOBOW IS
JTaTbHEHIIET0 M3yYEeHUS] MAaTeMAaTHUKH, CTIOCOOCTBYET Pa3BUTHIO Y OOYyYArOITUXCS
JIOTUYECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHHS TOJIB30BaThCS aJTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCEIHEBHOM
*KW3HU. Pa3BuTHe MOHATHSA O YMCIIe HA YPOBHE OCHOBHOIO 00Ilero 0Opa3oBaHUS
CBS3aHO C PAINMOHAIBHBIMU W HMPPAIMOHAIBHBIMUA YHUCIaMU, (HOPMHPOBAHUEM



MPEJCTABICHUM O IEUCTBUTEILHOM YKCIIE. 3aBEPIIICHNE OCBOCHUS YUCIOBOW JIMHUU
OTHECEHO K CpeiHEMY 00I11IeMy 00pa30BaHHUIO.

ConepxaHue AByX anreOpandecKux JUHUN — « ANITeOpandecKre BhIPAKCHUS
U «YpaBHEHHUS W HEPABEHCTBa» CIIOCOOCTBYET (HOPMHPOBAHUIO Y OOYYAIOITUXCS
MaTeMaTHYeCKOTO ammnapara, HeOOXOMMMOTO ISl pEeHIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero oOpazoBaHusl y4eOHBIA MaTepHall IPYNIUPYETCS BOKPYT pallMOHAJIbHBIX
BBIpOKEHUN. AnreOpa JAEMOHCTpHUPYET 3HAYE€HHWE MaTEMaTHKW Kak s3bIKa IS
MOCTPOCHHSI MaTeMAaTHUECKUX MOJIECH, OMHUCAHWs TPOIECCOB U  SBICHUU
peanpHOTO MUpa. B 3amaun 0O0ydenus anreOpe BXOIAT TaKKe JalbHEHIIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOAMMOI0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca
WHOOPMATUKK, W  OBJIAJICHHEC  HABBIKAMU  JEAYKTUBHBIX  PaCCyKIICHUM.
[IpeoOpazoBaHre CHUMBOJIBHBIX (OPM CIOCOOCTBYET pPa3BUTUIO BOOOpaXKEHUS,
CrocOOHOCTEN K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIHOHATBEHO-TpadUUECKON JTUHUN HAIICICHO HA TIOy4YCHHE
00y4aroImuMHCs 3HaHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTU4eCKOM MOJIEIH J1JIs
OTHMCAHUS M HMCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUN B MPHUPOJAE U
oOmectBe. M3yueHune marepuana cnocoOCTBYET Pa3BUTHIO Y 00yUarOIIUXCSl YMEHUS
WCIIOJIb30BaTh Pa3UYHBIC BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTUKH —
CJIIOBECHBIC, CHUMBOJWYECKHE, Trpadudyeckue, BHOCHUT BKJIaJ B (opmupoBaHue
IPEJICTaBICHUNA O POJIM MaTEMATUKU B PA3BUTHH LIMBUIIM3AIUU U KYJIbTYPBI.

CornacHo y4yeOHOMY IUIaHy B 7-9 kiaccax u3ydaercss Y4eOHBIM Kypc
«Anrebpay, KOTOPBIN BKJIIOYACT CICAYIOIIME OCHOBHBIC pPa3eiibl COIACPIKAHMS:
«Yucna w BBIYUCICHHS», «ANTeOpanvyeckue BBIPAKEHUS», «YpaBHEHHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha usyuenue yuebHoro kypca «Anredpa» orogutcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heaeno), B 8 kinacce — 102 gaca (3 yaca B Hefeno0), B 9 kiacce
— 102 gaca (3 gaca B HEACIIO).



COAEPKXAHUE OBYYEHUA
7 KJIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHbBIE, NEPEXO] OT OJHOM (OpMBI 3aIUCH
npobeir k apyroil. IloHsATme paunMOHANIBHOIO 4YHCIHA, 3alUCh, CpPaBHEHHE,
yHOpSAIOYMBAHUE  PAlMOHAIBHBIX  4uced. ApudmMmeTnuueckue JEeUCTBUS C
panroHaJIbHBIMUA YKMciIamMu. Pemienue 3amgad U3 pealbHOW NPAKTUKW HA 4acTH, Ha
JTpoOH.

CreneHb ¢ HarypajbHBIM IIOKa3aTeJeM: OIpENeNIeHue, INpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpE/IeNICHUs, 3auch 00abIKX yncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOH U ApoOH B BUAE MPOIEHTOB. TpH OCHOBHBIC 3a/1aud Ha
IIPOLICHTHI, PEIICHNE 3a1a4 U3 PEaJbHON IPAKTUKHU.

[IpuMeHeHne MPU3HAKOB  JACIMMOCTH, DPA3j0KEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4Yucile TmpsMas u  oOpaTHas
IPONOPLHOHAIBHOCTH.

AureOpanveckue BbIPpaKeHUS

IIlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEeMEHHOU. JlomycTumMble
3HA4YECHUs NepeMeHHbIX. [IpencTaBineHne 3aBUCMMOCTH MEXy BEJIMYNHAMU B BHJIE
dbopmynbl. Berurciienus o ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAKEHUMH,
TOXKJECTBEHHO pAaBHbIE BBIPAXEHMs, MpPaBWIA NPeoOpa3oBaHUs CyMM U
IIPOU3BEICHUH, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS OJOOHBIX CllaraeMblX.

CBoJiCTBa CTENIEHU C HATYpaJbHBIM ITI0Ka3aTEIIEM.

OpHounenbl 1 MHOrowieHsl. Crenens MHoOroujaeHa. CiokeHHe, BHIYMTAHMUE,
YMHOKEHHE MHOTOWIEHOB. POPMYIIbI COKPAILEHHOTO YMHOKEHMS: KBaIpaT CyMMBI
Y KBaJpar pa3zHocTu. PopMyiia pa3HOCTH KBaApPaToB. Pa3nokeHne MHOTO4JIEHOB Ha
MHOXKHUTEH.

YpaBHeHUS U HEPABECHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHMs, NpaBWiIa NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWIBHOCTb YPABHEHHM.

JluHenHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEW JIMHEWHOIO
YPaBHEHUS, PELICHNE JIMHEWHBIX ypaBHEeHUI. COCTaBIIEHHE YPABHEHHI 10 YCIIOBUIO
3a1a4u. PenmieHre TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHHU.

JIuneitHoe ypaBHEHUE C ABYMs NEpeMEHHbIMU U ero rpaduk. Cucrema aByX
JIMHEWHBIX YPAaBHEHMM C JByMs IIEpEMEHHBbIMU. PelieHue cucrem ypaBHEHHMU
crocoOoM noacTaHoBKH. [IprMepsl perieHns: TEKCTOBBIX 3a/1ay C MOMOIIbI0 CUCTEM
YPaBHECHUU.

DyHKIMHA



Koopannara Touku Ha npsmoinl. HucioBslie npoMexkyTku. Paccrosinue Mexny
JByMSI TOUKAMU KOOPAMHATHOMN MPSIMOM.

[TpsimoyronbHas cuctema koopauHar, ocu Ox u (Oy. Abcuucca U OpJUHaTa
TOYKM Ha KOOPAMHATHOM TUIOCKOCTH. [IpuMeps! rpaukoB, 3a1aHHBIX (GOPMYITaAMHU.
Yrenue rpadukoB peanabHbIX 3aBucuMocteil. [lonstue pynkuuu. ['paduk pyHkumm.
CpoiictBa (ynkuuid. Jluneitnas Qyukmnus, e€ rpaduk. ['padux ¢yHkmum y = [x|.
['padmueckoe pelieHre JUHEHHBIX YPAaBHEHUH M CUCTEM JTMHEHHBIX YPaBHEHUM.

8 KIIACC

Yucii1a 1 BBIYUCTICHUSA

KBanparueiii kopeHb u3 uyucna. llonstue 00 wuppauuMoOHAIBHOM YHCIE.
JlecsaTuuHble MPUOIMIKEHUST UPPALMOHAIBHBIX ynces. CBoNCTBA apupMETHUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IIPE0OPa30BaHUIO YNCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUSAM. [|eiCTBUTEIIBHBIE YHCIIA.

CreneHb ¢ 1enbIM ITOKa3zarenaeM u e€ cBoiicrBa. CTanaapTHas 3alKMCh YNCTA.

AnreOpanveckue BhIpaKCHUSAJIredpanyecKue BbIpaskeHust

KBanpaTHblii TPEXWIEH, Pa310KEHUE KBAIPAaTHOIO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanueckas ApoOb. OCHOBHOE CBOMCTBO airedpanyeckoil JpoOu.
CnoxxeHue, BbIUMTAHUE, YMHOXEHHUE, JCJICHUE aiareOpanyeckux JIpoOeH.
PanmonanbHbie BeIpaKeHUS M UX IPe0Opa3oBaHUeE.

YpaBHEHUS U HEPABEHCTBAYPABHEHHUS U HEPABEHCTBA

KBanparHoe ypaBHeHHe, popMysa KOpHEW KBapaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHMH, CBONSIIMXCA K JIMHEMHBIM M KBaJPATHBIM.
[Tpocreiine poOHO-palMOHANIbHbIE YPABHEHUSI.

I'paduueckas uHTEpHpeTanuss ypaBHEHUN C JIByMsl IEPEMEHHBIMU U CHCTEM
JMHENHBIX YypaBHEHUN C JByMs IepeMeHHbIMHU. [IpuMepsl pemeHus cucreM
HEJIMHEMHBIX YPABHEHUM C IByMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1au aNredpandeckuM crocooom.

HucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl INHEMHBIX HEPABEHCTB C OHOW MEPEMEHHOM.

OyHKIMNPYHKIMH

[Monstue ¢pynkuu. O6IacTh ONMPEACICHN U MHOXKECTBO 3HAUCHUH (DYHKIIHH.
CriocoObl 3a1aHust PYHKIIHIA.

I'paduk Pyukuuu. Yrenue cpoiicTB (yHkuuu mno e€ rpaduxy. IIpumepsr
rpa@uKoB PYHKIIMH, OTpaKarolIMX peaabHbIE MPOIECCHI.

@OyHKIUY, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHYH MPONOPLHOHAIBHBIE
3aBHCHMOCTH, nX rpaduxu. @yHkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHUe YPAaBHEHUH U CUCTEM yPaBHEHUM.

9 KIIACC

Yucjaa v BLIYUCJICHUSA



PanmonaneHbple yucia, UppanyoHajJbHbIe YHCIA, KOHEUYHbIE U OECKOHEUHBIE
JEeCATUYHBIE PpoOH. MHOXKECTBO EHCTBUTENIBHBIX YNUCEN, AEHUCTBUTEIbHBIC YNCIIA
KaK OECKOHEUYHBIE IeCATUUHbIE IpoOU. B3aMMHO OTHO3HAYHOE COOTBETCTBHE MEXKTY
MHO>KECTBOM JEHUCTBUTEIBHBIX YACENI U KOOPIAUHATHON MPSMOU.

CpaBHeHHE [EHCTBUTENIBHBIX 4YHCeN, apudMeThdeckue ACHCTBHS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKpYXKaIOILEro MHUpPA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxénHoe 3HaYeHHE BEIWYUHBI, TOYHOCTh mpuOmmkeHus. OKpyrieHne
yucen. [Ipukuaka u oieHKa pe3ysIbTaroB BEIYMCICHUM.

YpaBHeHUS U HEPABECHCTBA

JluneriHoe ypaBHeHUE. PenieHne ypaBHEHUM, CBOAAIIMXCS K TMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBaaparnoe ypaBHenue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTEIICHEU Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PelieHne TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHEeHUE € ByMsl NE€pEMEHHBIMU U ero rpaduk. PemieHue cuctem IByX
JIMHEWHBIX YPABHEHHUM C JBYMS IIEpEMEHHBIMU. Pelienne cucreMm AByX ypaBHEHMH,
OTHO W3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoi creneHu. [padudeckas
VHTEPIPETALNSI CHCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMU.

PelieHne TEKCTOBBIX 3a/1a4 aareOpanyeckuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Peuienue nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HepaBEeHCTBA.
I'paduueckass wuHTEpnpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. IlapaGona, xoopauHAThI
BEPILIMHBI TapadoJIbl, 0Cb CAMMETPHUH NapadoJIbI.

I'paduku dyskmmit: y =kx, y =kx + b, y =k/x, y=x3, y = Vx, y = [x| , u ux
CBOMCTBA.

YucnoBele  mocienoBareaIbHOCTUUMCI0BBIE  MOCJeI0BATEJbHOCTH M
nporpeccun

[TonsiTHE YHUCIIOBOM IOCIENOBATENBHOCTH. 3aJaHUE I0CIEA0BATEIbHOCTH
peKyppeHTHOH (hopmysioi u GopMyIIoii 7-TO YICHA.

Apudmernueckass u reoMmerpuueckas mnporpeccud. dopmynsl n-ro uieHa
apu(PMETHIECKON U TEOMETPUIECKOU MPOTPECCUI, CyMMBI TIEPBBIX 71 YJICHOB.

N300pakeHre 4YIEHOB apu(PMETHYECKOM U TEOMETPUYECKOW MPOrpeccuit
TOYKAMU HAa KOOPAWHATHOM IJIOCKOCTH. JINHEMHBIM M DKCIOHEHUMAIBHBIA POCT.
Cio’xHbBIE IPOLIECHTHI.



IINIAHUPYEMBIE  PE3YJIIBTATBI OCBOEHUSA  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATBI

JIuuHOCTHBIE Ppe3yJbTaThl OCBOCHUS IIpOorpaMMbl y4eOHOTO Kypca
«Anrebpay XapaKTepu3yrTCs:

1) marpuoTu4eckoe BOCIUTAHHE:

MPOSIBJICHUEM UHTEPECA K MPOILIOMY 1 HACTOAIIEMY POCCUNCKONM MaTeMaTUKH,
ICHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSAM POCCHUICKMX MaTeMarukoB H
POCCHUICKOM MaTeMaTUYeCKOW IIKOJbI, K HCIOJb30BAHUIO ATUX JIOCTHXKCHUHI B
JIPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpa:xKIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHCHHIO OOSI3aHHOCTEH TpakKJIaHWHA M PEATM3aliK €To
npaB, TMPEJICTABICHUEM O MareMaTH4YeCKMX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SBJICHHUM, MPOLEAYp TpakAaHCKOTO oOlecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3THUECKUX MPOOIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHHEM JOCTHKECHUM HayKh, OCO3HAaHHWEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIMIIOB B AEATEIILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHHUE:

YCTAHOBKOW Ha aKTHMBHOE YydYacTHE B PEIICHUU MPAKTUUYECKUX 3a1a4
MAaTeMaTU4eCKOW HAIMpPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTHKEHWU BCEHW JKM3HM NJIsl YCHEIIHOW MpodeccuoHaIbHON
JEATeIbHOCTH W Pa3BUTUEM HEOOXOAMMBIX yMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIMBHUIYaJTbHONU TPACKTOPUM OOPA30BAHUS U )KU3HECHHBIX TIJIAHOB C
y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAJIBLHOMY M 3CTETHYECKOMY  BOCIPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHHH, pacCyXJICHUH, YMEHHIO BHUJIETH
MaTreMaTu4eCKrne 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTAIlMEe B JICATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
o0111ecTBa, TMOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4elIoBeYeCKOn
JEATEeIbHOCTH, 3TAloB €€ Pa3BUTUS W 3HAUUMOCTH ISl Pa3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MaT€MaTHKA U MaTeMaTUYECKOM KyJIbTYpOUll Kak CpeICTBOM
MO3HAHUS MHpa, OBJIAJICHUEM IPOCTCUIIMMU HaBBIKAMHU HCCIIEAOBATEIBLCKOM
JIeSITeIIbHOCTH;



6) ¢usnueckoe BocnMTaHHE, (POPMHPOBAHME KYJBTYPbI 3A0POBbSI H
IMOLMOHATBHOIO 0J1aroNnoJIyYns:

TOTOBHOCTBIO IPUMEHSITh MAaTEMaTHYECKUE 3HAHMS B HMHTEpPEcax CBOETO
300pOBbs,  BEIEHUS  30poBOro  oOpa3za Ku3HM  (310pOBO€  IUTAHUE,
cOalaHCUPOBAaHHBIM PEXUM 3aHATUA MW OTAbIXA, perynspHas ¢uznyeckas
aKTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HaBbIKa pePIEKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKoro K€ IpaBa JPyroro 4eJioBeKa;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

OpHMEHTAlLlMEN HA IPUMEHEHNE MAaTEMATUYECKNUX 3HAHUM JJIs1 PEILCHUs 3314 B
00J1acTU COXPaHHOCTH OKPYXaloIIe cpelibl, MIIaHUPOBAHUS MOCTYNKOB U OLEHKU
UX BO3MOXHBIX IOCIIEACTBUM AJI1 OKpPY’KAIOLIEH Cpejibl, 0CO3HAHUEM I100aIbHOIO
XapaKkTepa HKOJIOrMUECKUX MPOoOIeM U IMyTel UX pPeLeHus;

8) ajanTanusi K U3MEHAIIMMCH YCJIOBUAM COLMAJIbHON W NMPHUPOIHOM
cpelbl:

TOTOBHOCTBIO K JEHUCTBUAM B YCIIOBUAX HEOIPENCIIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIICTEHTHOCTH Y€pe3 MPAKTUUECKYIO AEATECIIBHOCTb, B TOM YMCIIE
YMEHHUE YUYUThCA y APYTHX JIOed, MpUoOpeTaTb B COBMECTHOM JESITEebHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMH U3 ONBITA APYTHX;

HEOOXOIMMOCThIO B (OPMHUPOBAaHMM HOBBIX 3HAaHWW, B TOM YHCIE
(dopMynupoBaTh UJIEH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(UUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaThb  CTPECCOBYKD  CHUTyalUIo0, BOCIPUHUMATh
CTPECCOBYIO CHUTYal[Ml0 KaK BbI30B, TpPeOYIOLIMIl KOHTpPMEp, KOPPEKTHPOBATh
IPUHUMAEMBble pPEIICHUs M JEUCTBUS, (OPMYJIHMPOBAaTH U OLIEHMBATH PUCKH U
HOCJIEACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue JeHCTBUS:

® BBUIBJISITh U XAPAKTEPU30BATh CYILIECTBEHHBIEC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHWUA MEXIy TOHATUIMH, (HOPMYIHPOBATH
ONpENEJICHUsS]  TOHSATHH, YCTAaHABIMBaTh CYIICCTBEHHBIM  MPU3HAK
KJaccuduKauyu, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3a;

® BOCHpPUHUMATH, (OpPMYyIUpOBaTH U  IPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHULIATEIIbHbIC, €AMHUYHBIC, YaCTHbIE U OOIIHeE,
YCIIOBHBIE;



® BBHIIBIATH  MaTeMAaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTax, JaHHBIX, HAONMIOACHUSIX U YTBEPKICHUSAX,
npeaaratb KpUTEpUH JIJIsl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

® JeaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHHUH 110 aHAJIOTUH;

e pa3duparh JOKa3aTENbCTBA MATEMaTHUYECKUX yYTBEPKACHUN (TPSMBIE H OT
IPOTHUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBA
MaTeMaTuuecKux (PakToB, BBICTPAMBATH APTYMEHTAIUIO, TPUBOAUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHUS,

® BBIOMpATh CMOCOO pemieHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO
BAPMAHTOB pEIICHMs, BbIOMpaTh HamOoJee MOAXOMAIINN ¢ y4ETOM
CaMOCTOSITENTLHO BBIZICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarenbckue AelCTBUS:

® HCMOJB30BaTh BOMPOCHI KaK HCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMSA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTHUBOPEUHE, MPOOIEMYy,
CaMOCTOATENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE;

® TPOBOAUTH MO CAMOCTOSTENFHO COCTABICHHOMY IUIaHY HECIOXHBIN
HKCTIIEPUMEHT, HEOOJIBIIIOE UCCIEIOBAHHUE [0 YCTAHOBICHUIO 0COOEHHOCTEN
MaTeMaTH4YECKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOiA;

® CaMOCTOSTENBHO (POpMYIHpPOBaTH 0OOOIICHHS M BBIBOJBI MO pe3ysibTaTaM
MPOBEIEHHOTO HAONIONEHUS, MCCJIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaToB, BBIBOJOB U 0000IIEHUIA;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMpoliecca, a TakKe BBIIBUTATH
MPEINOTI0KEHNS O €TO PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmei:

® BBISBISATH HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIIUU, ITaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

® BHIOMpATH, AHATU3UPOBATH, CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
MH(OPMALIMIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHUS;

e BbIOMpaTh GOpMy TMpeACTaBiICHUS HHPOPMAIMK U HWIUIIOCTPUPOBATH
pellaemMble 3aJayd CXeMaMH, JAuarpaMMaMiy, WHOM rpadukoil u HX
KOMOWHAIIUSMH;

® OICHUBATh HAAEKHOCTh WHPOPMAIUHA IO KPUTEPHUSM, MPEITOKEHHBIM
yUHTENIEeM WiIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHbIE YHUBEPCcAJIbHbIEe YUeOHbIe 1eliCTBUSA:

e BOCIPUHUMATH U (POPMYIIUPOBATH CY>KJICHUSI B COOTBETCTBHUH C YCIIOBHSIMHU
U LIETSIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX U IHCBMEHHBIX TEKCTAX, J1aBaTh MOSCHEHUS IO XOMy PELICHUS
3aJ1auu, KOMMEHTHPOBATh NOJYyUEHHBINA PE3YNIbTAaT;

B XO/1€ 00CY/I€HHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaEMON TEMBI,
npoOJieMbl, periaeMoi 3a/1aun, BbICKa3bIBaTh UJIEU, HALIEJIEHHbBIE HA MOUCK
pELICHMS, COIOCTaBIATh CBOM CYXIEHHUS C CYXICHHSIMHU JApPYyTHX
YYaCTHUKOB JAMaiora, OOHapyXHUBaTh paziM4Me M CXOACTBO IO3ULIUHN, B
KOPPEKTHOM (popMe POpMyIIHPOBATH pa3HOITIACHS], CBOM BO3PAXKECHMUS;
IIPECTABIIATH PE3YAbTAThl PELICHUS 3a/1a4l, SIKCIEPUMEHTA, UCCIIEA0BAHMS,
IPOEKTa, CAMOCTOATEIBHO BBIOMPATh (hOpMAT BBICTYIUIEHHUS C YUETOM 3a/1a4
MPE3CHTALNH U OCOOCHHOCTEN ayTuTOPHH;

MOHUMATh U UCTIOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U UHAUBUIYAJTIbHON
paboThI IPY PELIEHUH YYEOHBIX MAaTEMAaTUYECKHX 3a/1a4;

IPUHUMATh 1I€JIb COBMECTHOW J€ATEIbHOCTH, TUIAHUPOBATh OPraHU3aLUIo
COBMECTHON paloThl, pacHpenensiTh BUAbBI padOT, JOTrOBapUBaThCA,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl, 0000IIATE MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBAaTh B TIpPynmnoBbIX (opmax paborel (oOcyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IUTYPMBbI U JIPYTHE), BHIIOIHITH CBOIO YaCTh paOOThI
U KOOPJIMHUPOBAaThb CBOW JEWCTBUSA C JPYTMMH WICHAaMH KOMAaHJBbI,
OLIEHMBaTh Kaue€CTBO CBOETO BKJAJa B OOIIMH MPOIYKT MO KPUTEPUSM,
chopMyIMPOBAaHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCcaIbHbIe y4eOHbIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTAaBJIATH IUJIaH, aJTOPUTM pPEIICHUS 3a/ayu (U €ro
9acTh), BBIOMpATh CHIOCO0 pPEIICHUS ¢ yYETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MHPOpMALUK.

CaMOKOHTpOJIb, 3MOHHOH3JILHLIﬁ HHTECJIJICKT.

BJIa/IETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJISI ITpOLiecca U pe3yibTaTa
peleHns MaTeMaTuIeCKOU 3a1a4uy;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPY PELICHUH 3aJa4H,
BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JESITEIbHOCTHU IIOCTABICHHOMN LIEJIN U
YCIOBUSIM, OOBSICHATh MPUUYUHBI TOCTUKEHUS WM HEAOCTHXKEHUS LIEJH,
HAXOJIUTh OMIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATbBI



K xoHmy oOydenuss B 7 KJjacce OOyYarOMIMICS TOIYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YJIbTaThI:

Yuciia 1 BBIYUCTICHUSA

BrimonasTh, codeTas yCTHBIE W MHChbMEHHBIE MPUEMBI, apuMeTHIecKue
JNEUCTBUS C PAallMOHATILHBIMU YHCIIAMH.

Haxonuth 3HAYeHUS YMCIOBBIX BBIPAXKEHUH, MPUMEHATH pPa3zHOOOpa3HbIE
crocoObl ¥ MPUEMBI BHIYUCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COAEPKAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexonuTs OT omHO# (OpPMBI 3amMCH YUCEN K APYroi (mpeoOpa3oBbIBATh
JECATUYHYIO IPOOb B 0OBIKHOBEHHY0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTH
B O€CKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHUBaTh 1 yIOPSA0YMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyrsaTh yucha.

BhINOnHATH NPUKUAKY U OLEHKY PE3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUI
YUCJIOBBIX BBIPAKEHHUU. BBINOIHATH ACHCTBHUS CO CTENEHSAMHU C HaTypajJbHBIMU
MOKa3aTeJsIMU.

[IpuMeHsTh IPU3HAKU IETUMOCTH, Pa3JI0KEHUE HAa MHOXKHUTEIN HaTypalbHbIX
YHUCEII.

Pemiate mpakTUKO-OpUEHTUPOBAHHBIE 3aJa4yd, CBSI3@HHBIE C OTHOILICHHEM
BEJIMYUH, MPONOPLHOHAIBHOCTBIO BEIWYUH, MPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl PEUICHUS 33a/1a4 C YYETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIPaKeHUs

Hcrnonb30Barh alredpanyecKkyto TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS yUeOHOT0 Marepuaa.

Haxoauth 3HaueHus OYKBEHHBIX BBIPAKEHUW NPH 3aJaHHBIX 3HAUYCHUSIX
MePEMEHHBIX.

Brinonuats npeoOpa3oBaHus 11€JI0T0 BBIPAKEHUSI B MHOTOUJIEH MTPUBEICHUEM
MOJTIOOHBIX CIIaraeéMbIX, PACKPBHITHEM CKOOOK.

BpINONHAT YyMHOXKEHHE OJHOWICHA HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOWIEH, MPUMEHSTh (POPMYJIBI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymecTBiIsATh Pa3lnOKEHUE MHOIOYWIEHOB HA MHOXHTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEISI, TPYNIIUPOBKHU CIaraéMbIX, IPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOXKECHUSI.

[TpumensTh Mpeodpa3oBaHKsi MHOTOUJICHOB ISl PEIICHUS PAa3IMYHbIX 3a71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 peaTbHON MPAKTUKHU.

Hcnonb30Barh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU IMOKA3aTEJSIMHA IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA



Pemare nuHENHbIE ypaBHEHHs C OOHOM IEPEMEHHOM, IPUMEHSS ITpaBUIia
NepeXo/ia OT UCXOAHOIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, sABIsIETCS
JIM YUCJIO KOPHEM ypaBHEHHS.

[TpumensTh rpaduyeckre MeToIbl IPHU PEIICHUH JIMHEWUHBIX YPaBHEHUIN U UX
CUCTEM.

[TonOupars mnpuMepsl mHap 4YHUCEIN, SBIAIOIIUXCS pPEIIEHUEM JIMHEHHOro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOM MIIOCKOCTHU TpadUK JIMHEHHOTO ypaBHEHUS C JBYMsI
NEPEMEHHBIMH, MOJIB3YSICh TPAPUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

Pemiare cuctemsl ABYX JIMHEHMHBIX YPABHEHUM C ABYMsS IEPEMEHHBIMHU, B TOM
quclie rpa@uuecKu.

CocraBisiTh M pewarb JHUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHH IO YCIIOBHIO 3a1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
34124 NOJIYYEHHBIN PE3yJIbTaT.

DOyHKIMHA

N3o00pakarh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOUIUE 3a1aHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OTrMeyars B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpPIHWHATAM,
cTpouTh rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUH Y = [X|.

OnuceiBaTh € TOMOIIBI0 (DYHKIMIA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMM: CKOPOCTh, BPEMS, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb,
IPOU3BOUTEIBHOCTD, BpeMsl, 00bEM paboTHI.

HaxonuTh 3HaueHne QyHKLIMU IO 3HAYCHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuid cnoco0 MpeACTaBICHUS U aHaiIM3a UHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIIMIO U3 TPAPUKOB peaibHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K kxoHmy oOyuenus B 8 kiacce OOydYarOIIMICS MOJYYHT CIETYIOLIUE
IIPEAMETHBIE PE3YJIbTaThI:

Yucna 1 BIYMCICHUSA

Hcnonp30Bare HadallbHbIE MPEACTABIEHUS O MHOMKECTBE JEUCTBUTEIBHBIX
4yucen ISl CPABHEHUS, OKPYIVIEHUS U BBIYHUCIEHUMN, N300pakaTh JEHCTBUTEIIbHbBIE
YHUCJIa TOYKaMHU Ha KOOPAUHATHOMN IPSIMOM.

[IpumensaTh mOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIe KOPHHU, HCIONB3ysd MPU HEOOXOAMMOCTH KaJbKYJISATOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUW, COJAEpXKAIIUX KBaJpaTHble KOPHU, HCIOJIb3Ys
CBOMCTBA KOPHEHN.

Hcnonp3oBarh 3anucu OOJBIIMX M MaJbIX YHUCEN C MOMOIIBIO JECATUUYHBIX
npoOeii u crerneHelt yucna 10.



AsredpanyvecKkue BbIPaKeHUsI

[IpuMEHATP TMOHATHE CTENEHUM C LEIbIM  [IOKAa3aTeJIEM, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COCPKAIIUX CTEIICHU C IIEJIbIM IMOKa3aTesIeM.

BrinonHATh, TOXKAECTBEHHBIE NPEOOPa30BaHUS PAllMOHATBHBIX BEIPAXKCHUHN Ha
OCHOBE TIPABWJI JEHCTBUN HAJ MHOTOYJICHAMH U aJIreOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaApaTHbIA TPEXUIICH HA MHOKUTEIIH.

[TpumensTh npeodbpa3oBaHus BEIPAKEHUN JIs1 pEHICHUSI pa3JIMYHBIX 3a7a4 U3
MaTeMaTuKH, CMEKHBIX MPEIMETOB, U3 PEATTBHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHeliHblE, KBagpaTHbIE yPaBHEHUs W PalHMOHAJIbHBIC YPaBHEHWS,
CBOJISIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUI C JIByMS [IEPEMEHHBIMHU.

[IpoBoauTh MpOCTENIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpaUUeCKUX MPECTaBICHUN (yCTaHABIMBATh, UMEET
JM ypaBHEHHWE WIIM CUCTEMa YPABHECHUM DPELICHHS, €CIIA HUMEET, TO CKOJIBKO, U
npouee).

[TepexoguTs OT clioBecHON (GOpMYIUPOBKH 3afauud K e€ anredpandeckoit
MOJEIU C TIOMONIBIO COCTABICHUS YPAaBHEHHUS WIIM CHUCTEMBl YpPaBHEHHUI,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MTOJYUYEHHBIN PE3YIIbTAT.

[IpriMeHTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHHS, OLICHKH, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON 1 UX CHCTEMBI, JIaBaTh rpauIecKyto
WJUTFOCTPALIMIO0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHA

[ToHnmMarh ¥ WCIMONB30BaTh (DYHKIIMOHAIBHBIC TMOHATHS U SI3BIK (TSPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHMs), OMPENEIATh 3HAYCHHE (PYHKIUHU IO 3HAYCHHUIO
aprymMeHTa, orpeiesnsiTh CBOMcTBa (QyHKIUHU 10 e€ rpaduKy.

Crtpoutsb rpaduku 31eMeHTapHBIX QYHKIUN BUA!

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCHIBATb CBOJCTBA YHCIOBOH PyHKINH
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kiacce o0OydYarOmIMIICS TMOJNYYHUT CIETYIOIIUE
IIPEAMETHBIE PE3YJIbTAThI:

Yucya v BBIYUCICHUSA

CpaBHHBATh U YIIOPSAIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Brinonusts apudmMernueckue 1eiCTBUs ¢ palliOHATBHBIMY YUCIAMHE, COYETas
YCTHBIE U NMHUCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAIBbHBIMU
YHUCIIaAMHU.

Haxonute 3Hau€HUs CTENEHEN C LIEIBIMU NTOKA3aTEISIMU U KOPHEH, BBIYUCIATh
3HAUYEHUS YHUCIIOBBIX BBIPAKEHUM.

OKpyrsiTh JEHUCTBUTENbHBIE YHKCIA, BBINOJIHIATH NPUKUIKY pE3yJbTara
BBIYMCJIEHUI, OLIEHKY YMCJIOBBIX BBIPAKEHHUI.

YpaBHeHHs U HEPABEHCTBA



Pemars nuHeliHbIC U KBaJpaTHbIC YPAaBHEHUS, YPAaBHECHUS, CBOAAIIMECS K HUM,
npocTeiie IpoOHO-palioHaIbHbIC YPAaBHECHHUS.

Pemate cucTteMbl NIByX JUHEUHBIX YpPaBHEHUH C JABYMsI MEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHUH, B KOTOPHIX OHO YPAaBHEHUE HE SIBISCTCS JTMHEHHBIM.

Pemath TekcTOBBIE 3ajauu  aireOpandecKuM CIIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS] YPaBHEHUS WJIM CUCTEMBI IBYX YPABHEHHMH C ABYyMS IEPEMECHHBIMHU.

[IpoBOAUTH MpOCTEUIINE UCCIIEAOBAHUSI YPABHEHU U CUCTEM YpaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauUeCKuX MPeCTaBICHUN (yCTaHaBIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YpPaBHEHUU PEIICHUS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHeliHble HEpaBEHCTBA, KBaJApaTHBICE HEPABEHCTBA, H300pakaTh
pellieHue HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiath cucTeMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBaJPaTHOE HEPABEHCTBO, H300paKaTh PEIICHUE CHCTEMbI HEPABEHCTB Ha YMCIIOBOM
MPSMOI, 3aMUCHIBATh PEILICHUE C IOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUN PA3JIMUHBIX 3a]1a4.

DyHKIUU

PacmioznaBare (yHKIHM W3ydeHHBIX BHUAOB. [lOKa3piBaTh CXeMaTHYECKU

pacmoiIoKeHne Ha KOOPJUHATHOM IIIOCKOCTH TpaduKoB PyHKIMN BUaA: Y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢,y =x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHI
K02 UITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb W M300paXkaThb CXeMaTHUyecKu rpauku KBaJApPaTUUYHBIX (PYHKIIUH,
OMUCHIBATH CBOMCTBA KBaAPATUUHbBIX (PYHKIMHI MO UX Tpadukam.

Pacnio3naBath kBagparnyHyto (QYHKIHUIO MO (QOpMyIe, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKUIUN U3 peabHOM KU3HU, GUZUKH, TEOMETPUH.

Yuci0BbIE MOCTCAOBATEILHOCTH U MPOrPecCum

Pacrio3HaBarb apu(pMETHUYECKYIO U TEOMETPUUYECKYIO TPOrPECCUU MPHU PA3HBIX
crnoco0ax 3aJaHusl.

BoInonHATh  BBIYMCIEHUS C  HUCHOJb30BaHMEM (GOpMyl N-ro  4jeHa
apuPMETUIECKON U TEOMETPUIECKOU MPOTPECCUI, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh u4jeHbl MOCIEIOBATEIbHOCTA TOYKAMH Ha KOOPAMHATHOMN
IJIOCKOCTH.

Pemars 3agaum, CBS3aHHBIE C YHMCIOBBIMHU MOCJIENOBATEIBHOCTIMHU, B TOM
qyclie 3aJ]a4d U3 PeajbHOW KU3HU (C HCIIOIBb30BaHUEM KaJIbKYISITOpPa, HU(PPOBHIX
TEXHOJIOT ).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Ne i/

Anrebpanyeckue
BBIPAKCHHUS

YpaBHeHUs 1
HEPaBEHCTBA
Koopaunars! u rpaduxmu.
OyHKIMU

[ToBTOpenue u
00001IeHNe

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoJsnuyecTBo 4acoB

Bcero
Yucna u
BEIUHCIIE
HUSL.
Pammona 25
JILHEIE
quciaa

27

20

24

6
102

DJIEeKTPOHHbIE

(uu¢posbie)
o0pa3oBare/ibHbIE

pecypcsl

KoHnTposbHBIE padoThI

IIpakTuyeckne padboTsl



8 KUIIACC

Ne i/

HaunmeHnoBanue
pa3nesioB U TeM
NMPOrpaMMbI

Yucaa v BEIYUCIICHUS.
CreneHn ¢ eJIbIM
MOKa3aTeaeM
AnreGpanyeckue
BBIPQKCHHS.

KBanpatHslil TpéxuiieH

AnreOpandeckue
BBIPpAKEHHUS.

Anrebpandeckast 1poOb

VYpaBHeHus U
HEpaBEHCTBA.

KBazparHble ypaBHEHUs

YpaBHeHuUs 1

HepaBeHCTBA. CUCTEMBI

ypaBHEHUH
VYpaBHeHuUs U
HEpaBEHCTBA.
HepasencrtBa
OyHK1u. OCHOBHBIE
IIOHATHS

OyHKIMU. Yuciosbie
GbyHKIIUN

KoanuyecTBo YacoB

Bcero

Yucna v BRIYUCICHUS.

KBagparHbie kopHU

15

15

13

12

DJIEKTPOHHBIE

(undposbie)
o0pa3oBare/ibHbIE

pecypchl

Kontpoabnbie padoTsl

IIpakTnyeckue
padoThI



IToBTOpeHue u
10
00001eHue
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOT'PAMME

102



9 KUIIACC

DJIEKTPOHHBIE
(undposbie)
HaumenoBanue KosmmuecTBo yacos o0pa3oBare/ibHbIE
pa3/esoB U TeM pecypchbl
NPorpamMmsblI
IIpakTnyeckue

Bcero KonTtpoabHbie padoThl
padoThI

Ne i/

Yucna u
BBIYNCIIE
HUSL.
JeicTBuT
€JbHBIC
yucia

VYpaBHeHuUs U

HEPaBEHCTBA.

YpaBHEHUA C OAHOMN

MepEMEHHOM

VYpaBHeHuUs U

HepaBeHCTBA. CUCTEMBI 14 1

YpPaBHEHUU

VYpaBHeHuUs u

HEPaBEHCTBA. 16 1

HepasenctBa

OyHKIUU 16 1

Yucnossie 15 1

MOCJIE10BATEIHLHOCTH

[ToBTrOpenue,

000011IeHNE, 18 1

cucTeMaTU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6

14 1



IHOYPOUYHOE INTAHUPOBAHUE
7 KIIACC

Tema
Ne ni/m Jara uzyuenust
ypoka KosmnuecTBo yacon



Apudmernueckue
IIEUCTBUS C
panroHaTbHBIMU
YyHCIaMU
Apudmernueckue
JIEHCTBUS C
panroHATbHBIMU
YHCIIaMH
Apudmernueckue
JIEHCTBHS C
panroHaTbHBIMU
YHCIIaMH
Apudmernueckue
JIEHCTBHS C

Beero KonTtpoabHbie
padoThbI
Ilonstne
paLMOHAIBHOTO 1
qpciia
Apudmernueckue
TIEUCTBUS C
paMoHaTbHBIMU
YHCIaMHU

IIpakTH4eckue
padoTbI



10

11

12

13

14

15

paroHaIbHBIMU
YHCIIaMHU
CpaBHeHue,
YIOPSIIOYMBAHUE
paroHaIbHBIX
qHCes
CpaBHeHue,
YIOPSITIOYMBAHUE
paroHaIbHBIX
qHCes
CpaBHeHue,
YIOPSIIOYMBAHUE
paroHaIbHBIX
qHCes

CreneHs ¢
HaTypaJbHBIM
IoKa3aTeieM
CreneHs ¢
HATypaJTbHBIM
MoKa3aTeeM
CreneHs ¢
HaTypaJbHBIM
IOKa3aTeieM
CreneHs ¢
HATypaJTbHBIM
IoKa3aTeeM
CreneHs ¢
HaTypaJbHBIM
MOKa3aTeaeM
Pemenne oCHOBHBIX
3aj1a4 Ha Ipoow,
MIPOLICHTHI U3
peanbHOMN MPaKTUKH



16

17

18

19

20

21

22

23

PerieHrie 0CHOBHBIX
3a/1a4 Ha Ipo0H,
MIPOLICHTHI U3
pealbHOM MPAKTUKHU
PerieHrie 0CHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI U3
peaIbHOM MPaKTUKU
Perienrie 0CHOBHBIX
3a/1a4 Ha Ipo0H,
MIPOLICHTHI U3
pealbHOM MPaKTUKU
IIpusnaku
IEIMMOCTH,
pa3NoKEHUs Ha
MHOXKHUTEIIN
HaTypaJbHBIX YUCET
[Ipu3Haku
JICIIMMOCTH,
pasIOKEeHUs Ha
MHOKHUTEIIN
HaTypaJbHBIX YUCE
Peanbubie
3aBUCHMOCTH.
[Tpsmast u oObparHas
MPOTIOPIIMOHATBHOC
™

Peanbubie
3aBHCHMOCTH.
[Ipsimast u oOpaTHast
MPOMOPLIMOHAIBHOC
™

Peanbubie
3aBUCHMOCTH.



24

25

26

27

28
29

30

31

[Tpsmast u oOpatHas
MIPOMOPLUOHAIBHOC
™™

PeanbHble
3aBHCHUMOCTH.
[Ipsimast u oOpaTHas
IIPONOPLIUOHAIBHOC
™

KontponpHas
pabora 1mo Teme
"PaninoHabpHbIE
yucna"

bykBeHHBIE
BBIPAXKCHHUSI
IlepemeHHBIE.
Homyctumble
3HAYCHHUS
MEPEMEHHBIX
DopMyiibl
DopmyIibl
[TpeoOpa3zoBanue
OyKBEHHBIX
BBIPAKCHMUI,
PacKpBITHE CKOOOK
U TIPUBEJICHHE
MOTI0OHBIX
CJIaraeMbIX
[TpeoOpaszoBanue
OyKBEHHBIX
BBIPA)KCHMI,
PacKpBITUE CKOOOK
U TIPUBEJICHHE
MOIOOHBIX
CJ1araeMbIX



32

33

34

35

36

37
38

39

40

[TpeoOpa3zoBanue
OyKBEHHBIX
BBIPAKCHUI,
PacKpBITHE CKOOOK
U TIpUBEICHHE
IMOTOOHBIX
CJTaraeMbIX
[IpeobpazoBanue
OyKBEHHBIX
BBIPAKEHU,
packpeITHE CKOOOK
U TIpUBEJICHHE
MOJJOOHBIX
ClIaraeMbIX
CaoiicTBa cTeneH!
C HaTypaJbHbIM
nokaszaresieM
CBoiicTBa CTENEHU
C HaTypaIbHBIM
rokaszaTesieM
CaoiicTBa cTeneHn
C HaTypaJbHbIM
nokaszaresieM
MHorousneHsl
MHorouneHbl
Cnoxenue,
BBIUHTAHUE,
YMHOXKCHHE
MHOTOYJICHOB
Cnoxenue,
BBIUHTAHUE,
YMHOXXCHHE
MHOTOYJICHOB



41

42

43

44

45

46

47

48

49

50

Cnoxenue,
BBIYMTAHUE,
YMHOKEHUE
MHOTOYJICHOB
Cnoxenue,
BBIYMTAHUE,
YMHOKEHUE
MHOTOYJICHOB
DopMyiibl
COKPAIIEHHOTO
YMHOXKECHUS
DopmyIib
COKPAILLIEHHOTO
YMHOXKEHUS
DopMyiibl
COKPAIIEHHOTO
YMHOKEHUS
DopmyIibl
COKPAILLIEHHOTO
YMHOXKEHUS
DopMyiibl
COKPAIIEHHOTO
YMHOKEHUS
Pasnoxenue
MHOTOYJICHOB Ha
MHOKHUTEIIN
Paznoxenue
MHOTOYICHOB Ha
MHOXKHUTEIIN
Paznoxenne
MHOTOYJICHOB Ha
MHOKHUTEIIN



51

52

53

54

55

56

57

58

Paznoxenne
MHOT'OYJIEHOB Ha
MHOXXHUTEIHU
KonTponbHas
pabora 1o Teme
"AnreOpandeckue
BBIpaXXKEHUS"
VYpaBHeHue,
npaBuia
npeoOpa3oBaHus
ypaBHEHUS,
PaBHOCHJIBHOCTD
YpaBHEHUU
JIuneiinoe
yYpaBHEHUE C OJHOMN
MIEPEMEHHOI,
peLIeHHE JIMHENHBIX
ypaBHEHUU
JIuneitnoe
ypaBHEHUE C OTHOU
IIEPEMEHHON,
pelIeHne JIMHEHHBIX
YpaBHEHUU
JIuneiinoe
yYpaBHEHUE C OJHOMN
IIEPEMEHHOM,
pelieHue JIMHEMHBIX
YpaBHEHUU
Pemenne 3agau c
MOMOIIIbIO
YpaBHEHUU
Pemenue 3ama4 ¢
MTOMOIIBIO
YpaBHEHUU



59

60

61

62

63

64

65

66

67

68

Pewenue 3amay ¢
MTOMOIIBIO
YpaBHEHUU
Pemenue 3amau ¢
ITOMOIIBIO
ypaBHEHUU
JIuneitnoe
yYpaBHEHUE C ABYMs
MEePEMEHHBIMU U
ero rpadux
JIuneitnoe
ypaBHEHUE C ABYMs
MEPEMEHHBIMU U
ero rpadux
Cucrema 1Byx
JIMHENHBIX
YPaBHEHUH C ABYMs
MEpEMEHHBIMU
Cucrema aByx
JIMHEWHBIX
YPaBHEHUH C ABYMs
IIEpEMEHHBIMU
Cucrema 1Byx
JIMHEWHBIX
YPaBHEHUH C ABYMs
nepeMEHHBIMHU
Cucrema 1Byx
JIMHEHWHBIX
YpaBHEHUH C ABYMS
nepeMEeHHbIMHU
Pewenue cucrem
YpaBHEHUU
Pewenue cucrem
YpaBHEHUU



69

70

71

72

73

74

75

76

77

78

79

80

Pewenne cucrem
ypaBHEHUU
Pewmenne cucrem
ypaBHEHUU
Pewenne cucrem
ypaBHEHUU
KontponpHas
pabora 1mo Teme
"Jlunelinpie
ypaBHeHUs"
Koopaunara Touku
Ha NMpAMOil
Yucnosele
IIPOMEKYTKH
Yucnosele
MIPOMEKYTKH
Paccrosnue mexay
JIByMs TOUKaMH
KOOpAMHATHOU
PAMO
Paccrosnue mexay
JIByMsI TOUKaMH
KOOpAMHATHOU
PAMOI
IIpssMoyronbHas
cHucTemMa KOOpAUHAT
Ha MJIOCKOCTH
IIpssmoyronbHas
CHUCTEMa KOOpANHAT
Ha IJIOCKOCTH
[Tpumepsl
rpadukos,
3a/1aHHbBIX
bopmynamu



81

82

&3

84

85
86
87
88
89
90
91

92

93

94

95

ITpumepsl
rpaduKoB,
3aJJaHHBIX
dbopmynamu
ITpumepsl
rpaduKoB,
3aJJaHHBIX
dbopmynamu
ITpumepsl
rpaduKoB,
3aJJaHHBIX
dbopmynamu
Yrenue rpadpukoB
peanbHbIX
3aBUCUMOCTEN
Urenue rpadukoB
peanbHBIX
3aBHCHUMOCTEN
[Tonsitre QyHKIUN
I'paduk pyskmmm
CgoiicTBa GyHKUINI
CgoiicTBa GyHKIUN
Jluneiinas QyHKIHS
Jluneiinas QyHKIuIsS
ITocTtpoenue
rpaduka JTUHEHHOM
byHKIIH
ITocTtpoenue
rpaduka TMHEHHON
byHKIIUN

I'padux pynkumu y
=[]

I'padux pynkumu y
=]

—_— e ek ek



KontponpHas
pabora 1Mo Teme

96 "KoopauHatsl 1
rpadukH.
OyHKIUK"
IToBrOpeHue
OCHOBHBIX MTOHSATHH

97 Y METOZOB Kypca 7
Kjacca, 00001IeHNe
3HAaHUHI
IToBTOpEHUE
OCHOBHBIX MOHSITHM

98 1 METOJIOB Kypca 7
Kjacca, 00001IeHne
3HAHUN
IToBrOpeHue
OCHOBHBIX MTOHSATHH

99 Y METOZOB Kypca 7
Kjacca, 00001IeH1e
3HAaHUH
IToBTOpEHUE
OCHOBHBIX MOHSITHMI

100 1 METOJIOB Kypca 7
Kjacca, 00001IeHne
3HAHUN
Hrorosas

101 KOHTPOJIbHAs
pabora
IToBTrOpeHue
OCHOBHBIX ITOHSATHH

102 1 METOJI0B Kypca 7
Kjacca, 00001IeHne
3HAHUU

OBIIEE KOJIMYECTBO HACOB 11O ITPOI' PAMME

102



8 KUIIACC

Tema
Ne ni/m KosmmuectBo Jara usydyenus

OKa
yp yacoB



Bcero KoHTpoJsbHbIe padoThI



JlecsaTU4HEIE
NPUOIMKEHUS
HPPALMOHAIBHBIX
qucel
JlecaTU4HEIE
PUOIMKEHUS



10

11

12

13

14

HPPALMOHAIBHBIX
qrcen
JlelicTBUTEIIbLHBIE
qucna

CpaBHeHue
JNIEUCTBUTEILHEBIX
qucel

CpaBHeHue
JNEWCTBUTEIbHBIX
qrcen
Apudmernueckuit
KBaJIpaTHBII KOPEHb
VYpaBHeHue Buia x>
=a

CaoiicTBa
aprupMeTHIECKIX
KBaJIpaTHBIX KOPHEH
CaoiicTBa
apu(pMeTHYECKUX
KBaJIpaTHBIX KOpHEU
[TpeobOpaszoBanue
YHCIIOBBIX
BBIPAKCHUI,
cofiepKalIux
KBa/IpaTHbIE KOPHU
[Ipeo6pa3oBanue
YHCIIOBBIX
BBIPaKCHMUI,
coiepKaIINX
KBaJIpaTHbIE KOPHU
[Ipeo6pazoBanue
YHCIIOBBIX
BBIPAYKECHUI,



15

16

17

18

19

20

21

COZIepIKAIIINX
KBa/IpaTHBIC KOPHHU
[TpeobOpaszoBanue

YHCJIOBBIX

BBIPAKCHMUI, 1
COZIEPIKAIINX
KBaJIpaTHbIC KOPHU
CreneHsb ¢ 1enbIM
IoKa3arejaeM
CranpgaptHas
3aIUCh YHCIIA.
Pa3mepst 00bekTOB
OKpY’KaroIIero
mupa (ot
AIIEMEHTAPHBIX
YacTHIL 10
KOCMHYECKHUX
00BEKTOR),
IUINTENBLHOCTD
MIPOIIECCOB B
OKpY’KaIoIeM MHUpe
CBoiicTBa cTENICHU
C IICITBIM 1
MoKa3aTeaeM

CBoiicTBa cTenieHU

C HEJIBIM 1
MoKa3aTeneM

CBoiicTBa cTenneHu

C LIEJIBIM 1
IOKa3aTeaeM

CBoliCcTBa CTENIEHH

C HEJIBIM 1
MoKa3aTeneM



22

23

24

25

26

27

28

29

30

CBoiicTBa cTeneHH
C LIETBIM
roKasarejaemM
KBanparHsriit
TPEXWICH
KBanparHsriit
TPEXUWICH
Pasznoxenue
KBaIpaTHOTO
TpEXUIICHA Ha
MHOXXHUTEU
Pasznoxenue
KBaIpaTHOTO
TpEXUIICHA Ha
MHOXXHUTEN
KonTtponbHas
pabota mo Temam
"KBanpaTtHbie
kopHU. CTEneHH.
KBanpatHsiit
TpexuseH"
AnreOpandeckas
apo0b
Jonyctumele
3HaYEHUs
MePEMEHHBIX,
BXOJISIIUX B
anreOpandecKkue
BBIPKCHHUSI
Jlomyctumsle
3HAYCHHUSI
MePEMEHHBIX,
BXOJISIIUX B



31

32

33

34

35

36

37

38

anreOpanyecKue
BBIPAXKCHUS
OcHoBHOE
CBOMCTBO
anreOpanvecKoi
npodu
Cokpaiienue
npobeit
Cokpaienue
npobeit
Coxkpaiienue
npooeit
Cnoxenue,
BbIUHUTAHUE,
YMHOXXCHUE U
NieJieHue
anreOpanvdecKux
npobeit
Cnoxenue,
BbIUHUTAHUE,
YMHOXXCHUE U
JieJieHue
anreOpanvdecKux
npobeit
Cnoxenue,
BBIYHTAHUE,
YMHOXEHUE U
JeJIeHNE
anredpanvecKux
npooeit
Cnoxenue,
BEIYHTAHUE,
YMHOXXEHHE U
JeJIeHNE



39

40

41

42

43

44

45

46

anreOpandecKux
npobeit
[TpeobOpaszoBanue
BBIPAYKEHHUI,
COZIePIKAIINX
anreOpandecKue
apobu
[TpeobpazoBanue
BBIPAKCHUI,
cofiepKalinux
anreOpandyecKue
npodu
[TpeobOpaszoBanue
BBIPAYKEHHUI,
COZIEPIKAIINX
anreOpandecKue
apobu
KonTtponbHas
pabota o Teme
"Anrebpanyeckas
apoOs"
KBagparnoe
ypaBHEHHE
Henonnoe
KBaJI[paTHOE
ypaBHEHHE
Henonnoe
KBaJ[paTHOE
ypaBHEHUE
®opMmyia KOpHEn
KBaJIpaTHOTO
ypaBHEHHUS



47

48

49
50

51

52

53

54

55

56

®opMmyia KOpHEr
KBa/IpaTHOTO
ypaBHEHUS
®dopmyra KOpHei
KBaIpaTHOTO
YpaBHEHHUS
Teopema Buera
Teopema Bueta
Pewenne
YpaBHEHUH,
CBOJISILIUXCS K
KBaIpaTHbIM
Pewenne
YpaBHEHUH,
CBOJISIIUXCS K
KBaIpaTHbIM
IIpocrenmue
TpoOHO-
paluoHaabHbIE
YpaBHEHHUS
IIpocrenmue
IpoOHO-
palMoHaIbHbIC
YpaBHEHHUS
Pewenne

TCEKCTOBBIX 3aJa4 C

ITOMOIIBIO
KBaJPaTHBIX
YPaBHEHUU
Pemenne

TCKCTOBBIX 3aJa4 C

ITOMOIIBIO
KBaJPaTHBIX
YpaBHEHUI



57

58

59

60

61

62

KontponpHhas
pabora 1o Teme
"KBanparubie
ypaBHeHUA"
JIuneitnoe
YpaBHEHHUE C ABYMs
MEePEMEHHBIMU, €TO0
rpaduk, IpuMEpPHI
peuieHus
YPaBHEHUH B LEJBIX
yuciax

JIuneiinoe
ypaBHEHHUE C ABYMS
MIEPEMEHHBIMHU, €TO0
rpadukK, IpUMepsI
peueHus
YPaBHEHHUH B LIEIIBIX
yucax

JIuneitnoe
YpaBHEHHUE C ABYMs
MEePEMEHHBIMU, €T0
rpaduk, TpuMeEpPHI
peuieHus
YPaBHEHUH B LEJBIX
yuciax

Pemenne cucrem
JBYX JINHENHBIX
YPaBHEHUH C JByMS
MepEMEHHBIMU
Pemenne cucrem
JBYX JINHENHBIX
YPaBHEHUH C JByMS
MepEMEHHBIMU



63

64

65

66

67

68

69

Pewenue cucrem
JIByX JINHEHHBIX
YPaBHEHHUH C JBYMsI
MIEPEMEHHBIMU
IIpumepsl perenus
CUCTEM
HEJIMHEUHBIX
YpPaBHEHUH C JByMS
MepeMEHHbIMU
[Tpumepsl perieHus
CUCTEM
HEJIMHEHHBIX
YPaBHEHUH C JBYMsI
MIEPEMEHHBIMU
I'papuueckas
MHTEpIpeTanus
YpaBHEHUS C JIBYMsI
MIEPEMEHHBIMU U
CHUCTEM JINHEHWHBIX
YpPaBHEHUH C IByMS
MepeMEHHbIMU
I'paduyeckas
UHTEpIpeTamus
YpaBHEHUS C JBYMsI
MEPEMEHHBIMU U
CUCTEM JIMHEHHBIX
YpaBHEHUU C JBYMsI
nepeMeHHbIMU
Pemenne
TEKCTOBBIX 3a]1a4 C
MOMOILBIO CUCTEM
YpaBHEHUI
Pemenne
TEKCTOBBIX 3a]1a4 C



70

71

72

73

74

75

76

77

78

IIOMOIIBIO CUCTEM
ypaBHEHUI
Pemienue
TEKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM
ypaBHEHUI
YwucnoBbie
HEpPaBEHCTBA U UX
CBOICTBa
YwncnaoBwie
HEPaBEHCTBA U UX
CBOICTBa
HepasenctBo ¢
OJTHOM MEePEMEHHOM
JInnewHbIe
HEpPABEHCTBA C
OJIHOM MEPEMEHHOU
U UX peuIeHue
JInnewHbIe
HEpPaBEHCTBA C
OJIHOM IEPEMEHHOU
U UX pEelIeHue
JInaeHbIe
HEpPaBEHCTBA C
OJIHOM IEPEMEHHOU
U UX pelieHne
Cucremsl
JIMHEHHBIX
HEPaBEHCTB C
OJTHOM MEpPEMEHHOU
U UX pelIeHue
Cucrtemsnl
JIMHEWHBIX
HEPaBEHCTB C



79

80

81

82

&3

84

85
86
87

OJIHOM IEPEMEHHOU
U UX pelleHue
Cucrembl
JIMHENHBIX
HEPaBEHCTB C
OJTHOM MEePEMEHHOM
U UX pelIeHne
N3obpaxenune
peuieHus
JIMHENHOTO
HEPABEHCTBA U UX
CUCTEM Ha
YUCIIOBOM MPSAMOM
N3obpaxenune
peuieHus
JIMHEWHOTO
HEPABEHCTBA U UX
CUCTEM Ha
YUCIIOBOM MPSAMOU
KonTtponbHas
pabota mo Temam
"HepaseHcTna.
Cucrembl
ypaBHeHUN"
[Tonstue QyHKIMM
Oomnactp
OTIpeIeTICHUS U
MHOXXECTBO
3HaYeHUI QyHKIIUU
CriocoOblI 3a1aHUs
byHKIM

I'paduk pyHkIMN
CaoiicTBa
GYHKIMH, UX



88

89

90

91
92

93

94

95

96

oroOpakeHue Ha
rpaduke

Urenue u
MOCTPOEHUE
rpaduKoB GyHKIUH
[Tpumepsl
rpaduKoB
byHKIHH,
OTpaXKAIOIINX
peasibHbIe
MPOIIECCHI
DyHKIUH,
OIMCHIBAIOIINE
IPAMYIO U
00paTHYIO
IPONOPLIMOHAIIEHBI
€ 3aBHCUMOCTH, HX
rpaduku
l'unep6omna
l'unep6ona
I'padux pynkumu y
= x2

I'padux pynkumu y
= x2

OyHKIUU y =X3, y =
X,y =YX,y =[x[;
rpaduueckoe
perieHue
YPAaBHEHUU U
CUCTEM ypaBHEHUI
OyHKIUU y =X2, y =
X,y =YX,y =[x[;
rpaduueckoe
pereHue



97

98

99

100

101

102

YpaBHEHUU U
CHUCTEM YpaBHEHUM
IToBTOpEeHue
OCHOBHBIX ITOHATHH
1 METOZOB KypCOB 7
" 8 KJIacCOB,
0000111IeHNE 3HAHUI
[ToBrOpeHue
OCHOBHBIX MOHSITHH
Y METOJ0B KypCOB 7
M 8 KJIacCOoB,
000011IeHNE 3HAHUN
IToBTOpEeHue
OCHOBHBIX ITOHATHH
1 METOZOB KypCOB 7
" 8 KJIacCOB,
0000111eHE 3HAHUI
[ToBrOpeHue
OCHOBHBIX MOHSITHH
Y METOZ0B KypCOB 7
M 8 KJIacCOoB,
0000111eHNE 3HAHUN
Hrorosas
KOHTPOJIbHAs
pabora
IToBTOpEHNE
OCHOBHBIX TTOHSTHI
Y METOAOB KypCOB 7
M 8 KJIacCOoB,
0000111eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102



9 KUIIACC

Tema
Ne ni/m Jara usydyenust
YpPOKa KosmuecTBo yacoB



Bzanmnuo
OAHO3HAYHOE
COOTBETCTBHE
MEXKITY
MHOKECTBOM
JIeHCTBUTEIIHLHBIX
qHCeNl U
MHOKECTBOM TOYECK

Beero KonTposbHbIe
padoThI

PanmmonanpHbIe

YHpcIa,

UppalMOHAILHBIC

Ypcia, KOHEYHEIE U

OCCKOHEUYHEIC

NECATHYHBIE TPOOH

MHOXeCTBO

NEUCTBUTEIHLHEBIX

YHCe;

JNIEUCTBUTEIILHEBIE 1

qpcia Kak

OcCKOHEUYHEIE

JeCSITUYHBIE IpOOH

IIpakTnyeckue
padoThI



10

11

KOOPJAMHATHOU
PAMO
CpaBHeHue
NEUCTBUTEILHBIX
YHCel,
apupMeTHuIeCcKue
JEUCTBUS C
NEUCTBUTEIbHBIMU
YHUCIaMHU
[Tpubnmxénnoe
3HAYCHHC
BEJINYMHEI,
TOYHOCTh
MPUOTHKCHUS
OkpyryeHue yncen
OkpyriieHue yucen
[Ipukuaka u oueHka
pe3yIbTaToB
BBIUHMCJICHUH
[Ipukuaka u oueHka
pe3yJIbTaToOB
BBIYMCIICHHI
JIuneiinoe
ypaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOISIIMNXCS K
JIMHEHHBIM
JInneitHoe
ypaBHEHHE.
Pemenue
YpaBHEHUH,
CBOSIIMNXCS K
JIMHEHHBIM



12

13

14

15

16

17

18

19

KBanparnoe
ypaBHEHUE.
Pewmienne
YpaBHEHUH,
CBOJISIIIIUXCS K
KBa/IpaTHbIM
KBanparnoe
ypaBHEHUE.
Pewmienne
YpaBHEHUH,
CBOJISIIIIUXCS K
KBa/IpaTHbIM
bukBaaparubie
ypaBHEHUS
bukBaaparusie
ypaBHEHUS
IIpumeps! pemeHus
YpaBHEHUU TPEThEil
U 4eTBEPTOU
CTEIeHEen
pa3NOKEHUEM Ha
MHOXXHUTEIN
IIpumeps! pemieHus
YpaBHEHUU TPEThEil
U 4eTBEPTOU
CTEIIEHEN
pa3ioKEHUEM Ha
MHOXXHUTEIU
Pemenne nqpo6Ho-
palMOHAIBHBIX
YpaBHEHUU
Pemenue nqpo6HoO-
panroHaIbHBIX
YpaBHEHUU



20

21

22

23

24

25

26

27

Pemenue
TEKCTOBBIX 3a/1a4
anreOpanyecKum
METOAOM

Pemenue
TEKCTOBBIX 3a/1a4
anreOpanyecKum
METOAOM

Pemenue
TEKCTOBBIX 3a/1a4
anreOpanyecKum
METOAOM
KontponpHas
pabora 1mo Teme
"VpaBHeHuUsI ¢
OHOU
HepeMEeHHOMN"
VYpaBHeHUE ¢ IByMS
NIEPEMEHHBIMU U
ero rpadux
YpaBHEHUE C IBYMsI
IIEPEMEHHBIMU U
ero rpadux
Cucrema nByx
JIMHEVHBIX
YpPaBHEHUH C JBYyMS
IIEPEMEHHBIMU U €€
pelieHue

Cucrema 1Byx
JIMHEWHBIX
YPaBHEHUH C AByMs
IIEPEMEHHBIMU U €€
pelieHne



28

29

30

31

32

33

34

Cucrema 1Byx
JIMHEWHBIX
YPaBHEHUU C ABYMs
MIEPEMEHHBIMHA U €€
pelieHue

Cucrema nByx
JIMHEVHBIX
YpaBHEHUH C JBYyMS
[IEPEMEHHBIMU U €€
penieHue

Pewmenne cucrem
JIByX YpaBHEHHUI,
OJTHO U3 KOTOPBIX
JIMHEHOE, a APyroe
— BTOPOM CTENEHU
Pemenue cucrem
JIByX YpPaBHEHUH,
OJTHO U3 KOTOPBIX
JIMHEWHOE, a APyroe
— BTOPOU CTENEHU
Pewmenne cucrem
JIByX YpaBHEHHU,
OJTHO U3 KOTOPBIX
JIMHEHOE, a APyroe
— BTOPOM CTEIICHU
Pemenne cucrem
JIByX YPaBHEHHUI,
OJTHO U3 KOTOPBIX
JUHENHOE, a Ipyroe
— BTOPOM CTENIEHU
I'paduueckas
MHTEpIIpeTaLHS
CHUCTEMBI



35

36

37

38

39

40

41

42

43

YPaBHEHUU C ABYMs
MepEMEHHBIMU
Pemrenne
TEKCTOBBIX 3a7a4
anreOpanyecKum
CrocoooM
Pemenue
TEKCTOBBIX 3a7a4
anreOpanyecKum
CrocoooM
KontponpHas
pabora 1mo Teme
"CHCcTeMBI
ypaBHeHUI"
YwucnoBbie
HEpPABEHCTBA U MX
CBOMCTBa
YucnoBeie
HEpaBEHCTBA U UX
CBOMCTBA
JInHeHbIe
HEpPABEHCTBA C
OJTHOM IIEPEMEHHOU
Y WX pElIeHue
JInHeHbIe
HEPABEHCTBA C
OJIHOW NEPEMEHHOU
U UX pelieHue
JInHelHbie
HEpPABEHCTBA C
OJIHOW NEPEMEHHOU
U UX pelieHue
Cucremsbl
JIMHEWHBIX



44

45

46

47

48

49

50

51

HEPABEHCTB C OAHOMN
MEPEMEHHOMN U UX
perieHue

Cucremsbl
JIMHEUHBIX
HEPABEHCTB C OHOM
MIEPEMEHHOM U UX
pelieHne

CucreMsbl
JIMHEHHBIX
HEPABEHCTB C OAHOMN
MEPEMEHHOMN U UX
perieHue
KBangparHsie
HEpaBEHCTBA U UX
pelIeHne
KBagparubie
HEpPABEHCTBA U MX
perieHue
KBangparHsie
HEpaBEHCTBA U UX
pelieHue
KBagparubie
HEpPABEHCTBA U MX
perieHue
KBagparubie
HEpaBEHCTBA U UX
pelieHue
I'padpuueckas
WHTEpIpETAIHs
HEPaBEHCTB U
CHCTEM HEPaBEHCTB
C ABYMs
nepeMEeHHBIMHU



52

53

54

55

56

57

58

59

['papuueckas
UHTEpIpeTanus
HEPaBEHCTB U
CHCTEM HEpPaBEHCTB
C IByMs
HEPEMEHHBIMU
KontponpHas
pabora 1mo Teme
"Hepasencrsa"
KBagparnunas
bynkuus, eé
rpaduK U CBOMCTBA
KBagparuunas
byHKus, eé
rpaduk u cBoiicTBa
KBagparnunas
bynkuus, eé
rpaduk U CBOMCTBA
[Tapaboua,
KOOPAMHATHI
BEPIINHbI
napaboJbl, OCh
CUMMETPHH
napadoJIbI
[Tapaboua,
KOOPAMHATHI
BEPILINHbI
napaboIIbl, OCh
CUMMETPHH
napaboTbl
[TapaGona,
KOOPAMHATHI
BEPLLINHBI
napaboIIbl, OCh



60

61

62

63

64

65

66

CUMMETPHH
napadoJIbI
[Tapaboua,
KOOPJIMHATHI
BEPIINHbI
napaboJbl, OCh
CUMMETPHH
napadoJIbI
[Tapaboua,
KOOPJIMHATHI
BEPIINHbI
napaboJbl, OCh
CUMMETPHH
napadoJIbI
[Tapabouna,
KOOPJIMHATHI
BEPIINHbI
napaboJbl, OCh
CUMMETPHH
napadoJIbI
I'paduku GpyHKIMIL:
y=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

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

I'paduxu GpyHKIMIA:
y=kx,y=kx +b,
y=k/x, y=x3, y=VX,
y=Ix|

I'paduxu GpyHKIMIA:
y=kx,y=kx +b,



67

68

69

70

71

72

73

74

y=k/x, y=X3, y=VX,
y=Ix|

I'paduku GpyHKIMIL:
y=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

I'paduku GpyHKIMIL:
y=kx,y=kx +b,
y=k/x, y=X3, y=VX,
y=Ix|

KontponpHas
pabora 1mo Teme
"OyHkIun"
[TonsiTre yncIOBOM
MIOCJIEZI0BATEIBHOCT
u

3aganue
MOCJIEI0BATEIIEHOCT
U PEKYPPEHTHOMN
dbopmyIoi u
¢bopmymnoii n-ro
YJieHa
Apudmernueckas u
reoMeTpuyecKas
porpeccun
Apudmernueckas u
reoMeTpuyecKas
nporpeccuu
®opmyIsl n-T0
YJieHa
apudMeTHueckon u
T€OMETPUYECKOU
HPOTPEeCCUid, CyMMBbI
MEPBBIX N WICHOB



75

76

77

78

79

80

®opMmyisl n-ro
YJIeHA
apuMeTHIeCcKon U
T€OMETPUYECKOU
IIPOrpeCcCUil, CyMMBI
IIEPBBIX N YICHOB
®opMmyisl n-r1o
YJIeHA
apuMeTHIeCcKon U
T€OMETPUYECKOU
IIPOrpeCcCUil, CyMMBI
IIEPBBIX N YICHOB
®opMmyisl n-ro
YJIeHA
apuMeTHIeCcKon U
T€OMETPUYECKOU
IIPOrpeCcCUil, CyMMBI
IIEPBBIX N YICHOB
®opMyisl n-ro
YJIeHA
apuMeTHIeCcKon U
T€OMETPUYECKOU
IIPOrpeCCUid, CyMMBI
IIEPBBIX N YICHOB
N300pakeHne
YJICHOB
apudMeTHuecKkon u
T€OMETPUYECKOU
[porpeccun
TOYKaMU Ha
KOOPJAMHATHOU
IJIOCKOCTH
N3ob6paxenue
4YJICHOB



81

82

&3

84

85

86

apuMeTHIeCcKon U
T€OMETPUYECKOU
Iporpeccun
TOYKaMH Ha
KOOPJMHATHOU
IUIOCKOCTH
JInHeWHbIN 1
SKCITIOHCHITHATbHBIN
poct

CoxHBIE
MPOLICHTHI
CoxHBIE
MPOLICHTHI
KonTponbHas
pabora 1o Teme
"YucaoBwie
IOCJICA0BATECILHOCT
I/I"

IToBrOpeHue,
000011IEHE U
CHCTEeMaTH3aIlHs
3HAHWUM. 3aIHCh,
CpaBHEHUE,
IEUCTBUS C
JNEUCTBUTEIbHBIMU
YHCIIaMH, YHCII0OBas
npsimMas
[ToBTOpeHue,
00o0011IEHHE U
CHCTEeMaTH3alns
3HaHuU. [IpoueHTsl,
OTHOIIICHHS,
MPONOPIIUHU



87

88

89

90

91

IToBrOpeHue,
000011IEHE U
CUCTeMAaTU3AIHS
3HAHU.
Oxpyrienue,
MPUOTTNKEHUE,
OIICHKa
[ToBTOpeHue,
00001IeHNe 1
CUCTeMaTH3alus
3HaHui. Pemenue
TEKCTOBBIX 3a/1a4
apu(MeTHIeCKUM
crocobom
IToBrOpenue,
000011IEHE U
CUCTeMAaTHU3aIHS
3HaHui. Pemienue
TEKCTOBBIX 3a/1a4
apupMeTUIECKUM
crocoboM
[ToBTOpeHue,
00001IeHNe 1
CUCTeMaTH3alus
3HaHui. Pemenue
TEKCTOBBIX 3aj1a4
apuQMeTHIeCKUM
crocooom
IToBTrOpenue,
000011IeHE N
CUCTeMaTU3alUs
3HAHUU.
[TpeobpaszoBanue
anreOpanvecKkux



92

93

94

95

BBIPAKCHUI,
JIOTTyCTUMBbIE
3HAYECHMUS
IToBTOpeHue,
00o011eHne u
CUCTeMaTH3alus
3HAHUU.
[IpeobpazoBanue
anreOpanyecKux
BBIPAKEHU,
JIOITyCTUMBIE
3HAYCHUS
IToBrOpeHue,
000011IEHE U
CUCTEMAaTHU3aLHs
3HAHU.
[TpeoOpa3zoBanue
anreOpanvecKux
BBIPAKCHU,
JIOITYCTUMBbIE
3HAYECHMUS
IToBTOpeHue,
o0o011eHne u
CUCTeMaTH3alus
3HAHUU.
[TpeoOpaszoBanue
anredpandecKkux
BBIPAKCHMUI,
JIOTTYCTUMBIE
3HAYECHUS
IToBrOpenue,
00o0011IeHE N
CUCTeMaTU3aIHs
3HaHu. OyHKIMM:



96

97

98

99

MOCTPOCHHUE,
CBOICTBa
M3Yy4YEHHBIX
byHKIIAN
IToBrOpeHue,
000011IEHE U
CHCTEeMaTH3aIlHs
3HaHUW. DYHKIUU:
MOCTPOCHHUE,
CBOICTBa
M3Yy4YEHHBIX
byHKIIAN
IToBrOpeHue,
000011IEHE U
CHCTEeMaTH3aIlHs
3HaHUW. OYHKIUU:
MOCTPOCHHUE,
CBOICTBa
M3y4YEHHBIX
byHKIIUN
[ToBrOpeHue,
000011IEHE U
CHCTEMaTH3aIlHs
3HaHUW. OYHKIUHU:
MOCTPOCHHUE,
CBOMCTBa
M3y4YEHHBIX
byHKIIUN
IToBrOpenue,
000011IeHE N
cUcTeMaTH3alus
3HAHUI.
I'padpuueckoe
pelieHue



100

101

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

YpPaBHEHUU U UX
CHUCTEM
IToBrOpeHue,
000011IEHE U
CUCTEMAaTU3aLNs
3HAHU.
['papuueckoe
penieHue
YPaBHEHUU U UX
CHUCTEM
Nrorosas
KOHTPOJIbHAs
pabora
0O0001esne u
CUCTEMAaTHU3aLHs
3HAHUI

102



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
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