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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYruX AUCHUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOTO0, TaK U TyMaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y oO0yuaronmxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMAaTHUYECKON HAYKOH SIBJICHUN M MPOIECCOB
B NIpUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJEIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I aJanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpsl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJ01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxKAcHUS. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUSI OOYYarolIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE W
WHIYKTUBHBIE pacCyXJeHus, 0000IIeHne 1 KOHKpEeTH3aIiio, abcTparnpoBanue u
anajoruto. OOyueHwe  anreOpe  MpPEANoOjaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHON  J1€ATEIbHOCTH OOYy4alolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIUIIA 00yUEeHHUS.

B cTpykType nporpammsl yueOHOTo Kypca «Anredpay» st OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOANYECKUE JTMHUU:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas w3 3THX colepiKaTeabHO-METOIUYECKIX
JVHHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOCHCTBYS C
IpYyrUMU €ro JuHusMA. B Xxoxe wu3ydeHuss y4yeOHOro kKypca oOydyaromumcs
NPUXOAUTCS JIOTUYECKU PACCYKZIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AsnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYeCKOro 00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yYarOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO MareMaTudeckoro si3bpika. CoaepkaTenpbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajredpa» SBIAETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJiA
JanbHEHIIero U3y4eHus: MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYydYarOIIMXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO O0ILEro 00pa3oBaHUS
CBSA3aHO C pALMOHAIBHBIMU M HpPpalOHAIBHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBepIlIeHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeiHEMY 00IIIeMy 00pa30BaHUIO.

ConepxaHue AByX anreOpandeckux JUHUHN — « AreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHsS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOyUAIOIIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOOXOJUMOTo JUlsl PEIlIeHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
o0miero oopazoBaHusi y4eOHbIH MaTepuall TPYNIUPYETCs BOKPYT PallMOHATBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMaTUKH Kak $3bIKa s
MOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeNiel, OMHCaHUsl TMPOLIECCOB M  SIBJICHUU
peanbHOro Mupa. B 3amaun 00ydyenus anredpe BXOAAT TaKKe albHENIIee pa3BUTHE
AJIITOPUTMHUYECKOT'O MBIIIIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
UHPOpPMATUKKA, W  OBJAJECHUE HABbIKAMU  JCIYKTUBHBIX  PACCYXICHUM.
[IpeobpazoBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIyYCHHE
00y4JarImuMuUCs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUIS OTIMCAHUS ¥ UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmectse. M3ydeHne maTepuana ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCSl YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CpEACTBA fA3bIKA MATEMAaTHUKUA —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJ B (POPMUPOBAHHE
IpeJICTaBICHUNA O POJIM MAaTEMAaTUKH B PA3BUTUU UBUIIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IMJlaHy B 7-9 Kjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEPIKAHMS:
«Uucna u  BBIUMCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBa», « DYHKIIHI.

Ha uzydenune yuebHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 yaca (3 yaca B He/ieIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXO] OT OJHOM (OpPMBI 3aIUCH
npobeit k apyroi. lloHATne palMOHaNBHOIO YHMCHIA, 3allCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHANBHBIX 4Yuced. Apudmernueckue JEHCTBUS C
palrOHAIBHBIMUA YMCIIaMU. Pelenue 3aaad U3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEIENIeHHuEe, IMpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpENEICHMs], 3auch 0oypMX yncen. [IponenTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOU U ApoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLICHTHI, PEILICHNE 3a71a4 U3 PEaJIbHOU ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JIOKEHHME HAa  MHOKHUTENH
HATypaJIbHBIX YHUCEIL.

PeanpHble  3aBuCcMMOCTH, B TOM 4YHMCle MpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyecKkue BbIPpaKeHUs!

[IepemeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHHUS C IIepeMeHHOM. [lomycTrmMble
3Ha4YEHMs IepeMeHHbIX. [IpencraBiienne 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmyinam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBWia NPeoOpa3oBaHUs CyMM H
IIPOM3BENICHUH, PaBUJIa PACKPBITUS CKOOOK U IPUBEICHUS TOJJOOHBIX CIaraeMbiX.

CBOMCTBA CTENEHU C HATyPAJIBHBIM II0KA3aTEIIEM.

OpnHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYMTaHUE,
YMHOXE€HHE MHOTOWIECHOB. POPMYJIBI COKPAILIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHME, KOpPEHb YypaBHEHHUs, IpaBUia IMpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUI. COCTaBIIEHHE YPAaBHEHUH 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C IBYMs IIEPEMEHHbIMU U ero rpagpuk. Cucrema 1ByX
JIMHEWHBIX yPAaBHEHHMM C JBYMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHMU
croco6oM noAcTaHoBKH. [IprMepsl pelieHus TEKCTOBBIX 33/1a4 C TOMOIIbIO CUCTEM
YPaBHECHUU.

DyHKIMHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opAauHaTa
TOUYKH Ha KOOpJIMHATHOM IocKocTu. [IpuMeps! rpadukoB, 3a1aHHbIX GopMyaamH.
Urenue rpadukos peasibHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpaduk. I'paduk pynkuum y = |[X|.
['padmyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHI.

8 KVIACC

Yucna v BBIYMCICHUA

KBaaparubiii kopeHb u3 uwucna. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOIIKEHUST HppalMOHATbHBIX yrcen. CBolicTBa apu(MeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MPE0OPa30BaHUIO YHCIOBBIX BHIPAXKEHUN
Y BBIUHCJICHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

Anrebpandeckue BRIpOKCHUSAJTeOpandeckue BbIPaKeHus!

KBazpaTHbIil TPEXWIEH, PA3JIOAKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHE, JEJCHUE aireOpanyeckux ApoOei.
PanmonanbHblie BoIpa)KEHUS U UX IPe0Opa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanpatnoe ypaBueHnue, popmyina KOpHEH KBaapaTHOrO ypaBHeHus1. Teopema
Buera. Peuienue ypaBHEHUM, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiinve qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

['padrueckas uHTEpHpeTalvsl YPABHEHUN C IBYMsI IEPEMEHHBIMU M CUCTEM
JMHEWHBIX YPAaBHEHHW C JAByMs IIepeMEeHHbIMHU. lIpumepsl pemenus cucreMm
HEJIMHEUHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

Pemenrie TekCTOBBIX 33249 anreOpanvdecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ 0AHOM NEPEMEHHOM.
PaBHOCUMIBHOCTE HepaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Monsitue pynxiuu. O61acTh ONpeeaeHns 1 MHOKECTBO 3HAUCHUN (DYHKITHH.
Crioco0bl 3aaHus QyHKITHIA.

I'paduk Pynkuuu. UYrenue cpoiictB (yHkumu mo e€ rpaduky. [lpumeps
rpadukoB QyHKINIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.



@DyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOIMOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduki. Oyukuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

9 KIIACC

Yucaa v BIYMCICHUSA

PanmonanbHpie 4Kcna, UppallMOHAIbHBIE YUCIAa, KOHEYHBIE U OECKOHEUHBIE
JecsATUUHbIe ApoOU. MHOXKECTBO IEHCTBUTENBHBIX YNUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCITUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKIy MHOKECTBOM JEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHCeN, apuMeTnyecKkue HAeWCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KalOLIEro MUPA, UIUTEIBHOCTh IIPOLECCOB B
OKpPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaToOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

Jlunerinoe ypaBHeHuE. Pellienrne ypaBHEHN M, CBOASAIIMNXCS K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
buxkBagparHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenune apoOHO-panMOHaNbHBIX ypaBHEHHMU. PelleHue TEKCTOBBIX 3azady
anreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHHH,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNAs] CHCTEMbBl YPAaBHEHUM C IBYMs IEPEMEHHBIMU.

PemeHne TeKCTOBBIX 3a71a4 aare0panyeckum crocoooMm.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepeMeHHOWM. KBaapartHele HepaBeHCTBaA.
I'padmyeckas MHTEpIpETaLMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBanpatnunas Qyskuus, €€ rpaguk u cpoiictBa. IlapaGosa, KoOpaHHATHI
BEPILMHBI TapaboJIbl, OCb CAMMETPUHU apadoJIbL.

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



YwucnoBele  1ocienoBaTeIbHOCTHYHMCIOBBIE  MOCJA€I0BATEJLHOCTH M
Mporpeccuu

ITonsgTe 4YMCIOBOM MOCJIEAOBATCIILHOCTH. 3aJaHHUE II0CJIEIOBATEIHFHOCTH
peKyppeHTHOH GopMyIioil u popmysion N-ro 4ieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccur. Popmyisbl N-ro ujieHa
apu(METHIECKON U TeOMETPUUYECKON MPOrPECCUl, CyMMBbI IIEPBBIX N YWICHOB.

N3o0paxkeHne uiaeHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAUHATHOM IUIOCKOCTH. JIMHEWHBIA M DKCIIOHEHLMUAJIBbHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIIUIIOB B AESATEIBHOCTA YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMsl HA MPOTSKEHUH BCEW KU3HU MJS YCIEUIHOM Mpo¢ecCHOHATbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANlOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LIMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArONOJTyYusl:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTaIMe Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUMN JIJIs pelieH s 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY KAloIIeH Cpeibl, TNIAHUPOBAHUS MOCTYNKOB M OLIEHKU
UX BO3MO>KHBIX MOCIJICJCTBHUI AJIsi OKPY>KAIOILIEH CpeJibl, 0CO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pPeleHus;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETCHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
(dopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT W ACUCTBUs, (OPMYJIHUPOBATH M OICHUBATh PHUCKU U
HOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue geiicTBUA:

e BBIBJISATh U XaPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHPOBATH
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH U NPeoOpPa3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W 0O0Iue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOMEHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JeNnaTh BBIBOABI C KCIIOIH30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30upaTh T0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKux (akToB, BBICTpaWBaTh AapTyMEHTALMIO, TPUBOAMTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOUpATh HawboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEOBATEILCKANA MHCTPYMEHT MO3HAHMUS,
(GbopMyIIMpOBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh HCKOMOE U JlaHHO€, (HOPMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOBIIIOE NCCIIeIOBAHUE IO YCTAHOBICHHIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOM;
CaMOCTOSITENIbHO (hOPMYITUPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3yIbTaTaM
POBEAEHHOTO HAOIOCHHUsS, UCCIEIOBAHMs, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TPOIlECca, a TaKXKE BBIIBUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMaInu, HAaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a1a4H;

BBIOWPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEIACTABICHHUS,;

BEIOWpATh (GopMy TpeAcTaBiIeHUS WHPOPMAUA € WLTIOCTPUPOBATH
pelaeMbie  3aJladyd  CXeMaMH, JIuarpaMMaMH, WHOW rpadukod W HX
KOMOHMHAIUSIMU,

OIICHUBATh HAA&KHOCTh WH(POPMAIUUA TIO KPUTEPHSIM, MPEII0KESHHBIM
yUHTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe 1eiCTBHA:

BOCIIpUHUMATD U (I)OpMYJII/IpOBaTB CYXXICHHUA B COOTBETCTBUU C YCIOBUAMU
" 1eJIsIMH O6H_ICHI/I}I, ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOUKY 3pCHUSA



B YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPEUICHUS
3aJ1a4, KOMMEHTHUPOBATh MOJYYEHHBIN PE3yIbTaT;

B X0/ 00CYKIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJeMbl, perraeMoi 3a1a4n, BEICKA3bIBaTh UJICH, HAIlCIEHHbIE Ha TIOUCK
peIlIeHUs, COIMOCTaBISATh CBOM CYXACHUS C CYXACHUSMH JpPyTUX
YYaCTHUKOB JHaliora, oOHapy»KUBaTh Pa3IMyue M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKECHHUS,
OpPEACTaBIATh  pe3yJbTaThl  pELIeHWs  3aJaud,  OKCIEpPHUMEHTa,
MCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BRIOMPATh (hOpMaT BBICTYIIIICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEH ay IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaJTbHOU
palboTHI U pEIIeHUU YUYEOHBIX MaTEeMaTHUECKHX 3a71ay;

NPUHUMAThH LEJb COBMECTHOW AESTENbHOCTH, TUNIAHUPOBATh OPraHU3ALINIO
COBMECTHOH pabOThl, paclpenessiaTh BUABI paboOT, OTrOBapUBATHCH,
o0cyXaaTh Mporecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

y4acTBOBaTh B TpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHSMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh pabOTHI
U KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH YJCHAMU KOMAaHJIBI,
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aIrOPUTM PEIICHMS 3aJaud (WK €ro
4acTh), BHIOMpATh CHOCOO pELICHHUS C y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa
pELIeHNs] MaTEMaTHYECKOM 3a7a4H;

MPEABUJIETh TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH MTOCTABICHHON LIETU U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJOCTIKCHHS IICIIH,
HAXOJUTh OMMOKY, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjaacce OOyYarONIMICS TONYYUT CIICTYIONTHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrinonusaTe, couerass yCTHbIE W TUCBMEHHbIE TPHUEMBI, apU(PMETUUYECKUE
JEUCTBUS C pAllMOHAIbHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIOCOOBI W MPUEMBI BBIUUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKECHHM, COMEPKAIIIX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexoauth OoT oAHON (HOPMBI 3amKUCH yucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JCCATHIHYIO JIpOOB).

CpaBHUBATH M YIIOPSIIOYMBATH PAITMOHAILHEIE YHACTIA.

OKpyTJsTh YUCIA.

BbINoAHATE NPUKUIIKY U OLIEHKY pe3yJibTaTa BhIUMCIECHUH, OLIEHKY 3HAUYCHUN
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHSATh PU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEITN HATYPaTbHBIX
YuUCenl.

Pemate mpakTUKO-OPUEHTHUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOILIEHUEM
BEJIUYMH, MPOTOPIIMOHATHHOCTRIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJredOpandeckue BbIpaKeHUs!

Hcnonb3oBaTh anredpanieckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPHU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrinonnsaTe npeobpazoBaHus 1EI0T0 BhIPAKEHUSI B MHOTOWIEH MTPUBEIEHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BrImonHATE yMHOXKEHHE OJHOWICHa HAa MHOTOWIEH M MHOTOYICHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIIATh PA3JI0OKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOKHUTES, TPYIIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHnsaTy mpeobpa3oBaHUs MHOTOUWICHOB /IS PEHICHUS PA3IMYHBIX 33134
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU MOKa3aTeasiMU st
npeoOpa30BaHus BbIpAKEHUH.

YpaBHeHMs U HEpaBeHCTBA



Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsATs, ABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPAaBHEHUHN U UX
CHCTEM.

[TonGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPAaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOU MJIIOCKOCTH IpaUK TMHEHHOTO YpaBHEHUS C IBYMsI
NePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEIICHUS YPAaBHEHUS.

Pemars cuctembl AByX TMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU, B TOM
yuclie rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHWE WJIA CHUCTEMY JIMHEHMHBIX
YPaBHEHMI MO YCIOBUIO 3a7a4l, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4M MOJIyYEHHBIN pe3ybTarT.

DyHKIUU

N300pakath Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTPOUTH rpa@uKu JIUHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOJIUTEIIBHOCTD, BpEMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAlIW3a HH(POpMAIHH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPadUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydaroUIMIiCS MOJYYHUT CIIETyIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE IMPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHUS], OKPYTJICHUS U BBIYUCICHUN, N300paXkaTh JACHUCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

[TpumensTh moOHATHE apU(METHUYECKOrO KBAIPATHOTO KOPHS, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, MCTOJB3YsI MPH HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATDH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHbIE KOPHU, HCHOJIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.



AnredpanvecKue BbIPaKEHUSA

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTelIeM, BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHHH, COEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTENIEM.

BhINoaHATE TOXKIECTBEHHBIE MPE0OPa30BaHUs PALIMOHATBLHBIX BEIPAXKEHHUM Ha
OCHOBE MPaBUJI JEHCTBUNA HAJl MHOTOWIEHAMHU U ajareOpandecKuMu Jpo0sMHu.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumensaTh mpeobpa3oBaHus BRIPAXKECHHM I PEIISHUs Pa3IMYHBIX 3a/1a49 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBbIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJBKO, W
npouee).

[TepexoauTth OT cioBecHOU (OPMYITUPOBKH 3amauu K e€ anrebpandeckoi
MOJENM C IIOMOULIBIO COCTABJIEHUS YPABHEHUS WIH CUCTEMBl YpPAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB 1JI1 CPABHEHUS, OLIEHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTFOCTPALMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIMHA

[ToHumaTh W KCMONB30BATh (PYHKIIMOHAJIbHBIE TOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), OMpPENENsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMEeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINNA BUIA:

y = k/X,y =x2,y=x3,y =|X|, y = VX, OIHCBIBATH CBOHCTBA YHCIOBOM (hyHKIHHA
o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaroHIMiiCs MOJYYHUT ClIETyIOLIUE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAA0YMBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIE YUCJIA.

BrinonnsaTe apudmerrueckue 1eHCTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE U NMHCbMEHHbBIC MPUEMBI, BBINOIHATh BBIYUCICHUS C HUPPALUOHAIBHBIMU
YHCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LIENBIMU MOKA3aTEIAMU U KOPHEN, BBIYUCIIATH
3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKEHUU.



YpaBHeHMs U HEpaBeHCTBA

Peuiats nuHeliHbIe M KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM,
npocTerime ApOOHO-pallMOHAIBHBIE YPABHEHMS.

Pemate cuctembl ABYyX JNHMHEHHBIX YpaBHEHHUW C IBYMsI NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JINHEHHBIM.

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPaBHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH MPOCTEUIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHbIe HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemlate  cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIFOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3alIUCHIBATh PELIEHNE C TOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacnio3naBath (yHKIIMM uU3yuyeHHBIX BHUAOB. [loKa3bIBaTh CXEMaTUYECKU

pacIoyioKeHUE Ha KOOPMHATHOM TUIOCKOCTH rpadukoB pyHKIUH Buja: Y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBHCUMOCTH OT 3HAYCHUI
K03(pHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth 1 H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPAaTUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHy0 (QyHKUHIO MO (HopMysie, MPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

YucioBbIE MOCI€10BATEILHOCTH U NIPOrPecCcum

PacniozHaBaTh apu(pMeTHUECKYIO U FTEOMETPUUECKYIO IIPOTPECCUM IIPU Pa3HbIX
croco0ax 3a7aHusl.

BoInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (GopMyn N-ro  4jeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIIOBBIMHU IOCIEAOBATEIBHOCTSIMH, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHBbIE
Ne i/ I:;:FD;:::;::IM PAAEIIO H TeM Beero Kontpoabsnbie IIpakTuyeckue f:;l;g)fo(::al:gbnue
padoThI padoThI pecypenr
1 MaremaTuyecKkuii A3bIKk U MaTeEMaTU4eCKas 1 1
MOJIETTh
2 Jluneiinas pyHKIINS 13 1
3 Cucremsl IByX JTMHEWHBIX YPaBHEHUH C 13 1
JIBYMsI IEPEMEHHBIMU
4 CremneHb C HATYPATBHBIM [TOKA3aTEIIEM. 6
5} Oxnounensl. Onepanuy HaJ( OAHOYIEHAMU 8 1
6 MHuorouneHsl. ApudpmMeTnueckue 15 1
orepaliy HaJl MHOTOYJICHaMU
Pa3znoxenre MHOTOUYJICHOB HA MHOKUTEITH 16
Oynkius y=x° 9
[ToBTOpeHME U 06001IEHNE 11 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbIe
Ne i/mn P Konrtpouabusie IIpakTHueckue (idpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Anrebpandeckue a1poou.
1 Apudmernueckue orneparnuu Haj 21 2
anreOpandecKuMu ApoOsSMu
9 QOyHKIMA y = x . CBoiicTBa KkBagpaTHOrO 18 1
KOpHS
k
3 KBangparuunas ¢pynkuus. OyHkmus y = — 18 2
X
KBagparusie ypaBHEHUS 21 2
HepasenctBa 13 1
[ToBTOpeHue n 06o0IIEeHNE 11 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 0




9 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasmere  Tpaxriseckue (ungposBbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 PanmonansHbIe HEPABEHCTBA U UX CHCTEMBI 16 2
2 CucreMsl ypaBHEHUI 15 1
3 YucnoBbie GyHKITNI 26 1
4 [Iporpeccun 14 1
5 DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U 12
TEOPUHU BEPOSITHOCTEN
6 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS 19 1
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Tema

Koa-Bo
4acoB

3aiaHus HA OLIEHKY

JlaTa
IUIaH

Jlara
dakr

«3» | «4» |

«5»

I'nasa |. Mamemamuueckuit azvix. Mamemamuuecxkas mooens. (11)

Heasn: cucrematuzupys U 0000mIast CBEACHUS O MPEOOPA30BAHMIX BBIPAKCHUNW M PELICHUM JIMHEHHBIX YPaBHEHUN C OJHOW MEpPEeMEHHOM, MOIydYeHHBIE
y4aIlMMUCS B Kypce MaTeMaTHKHU 5-6 KJIaccoB, HA4aTh 3HAKOMUTh YUAIIUXCSl C OCOOEHHOCTSMU MaT€MaTHYECKOIO sI3bIKa U MaTEMAaTHUECKON MOJIEIIH.

8 1. HucnoBble 1 anreOpanuecKue BhIPaKCHHUS. Nel.6(a,B), Nel.10(B,r), Nel.42(a,0),

1. YucnoBbie BBIpAXKEHUS. 5 1.17(a,B), 1.32(a,0), 1.43(a),

2. AnrebpandecKkue BBIPAKCHHUS. 1.19(a,B), 1.35(), 1.45
1.24(a,B) 1.36(B)

§ 2. Uto Takoe MaTeMaTUYECKUM SI3BIK. Ne2.3,2.5 Ne2.4,2.14 Ne2.20,

3. Uro Takoe MaTeMaTUYECKU A3bIK. 2 2.22

4. CocraBieHue 3a/1a4 ¢ UCIOJIb30BAaHHE MAaTEMATHUECKOTO SI3bIKA.

§ 3. Urto Takoe MaTreMaTuiyecKas MOACIb. Ne3.3,3.8,3.11 | Ne3.19,3.29, | Ne3 41,

5. PeanpHas cuTyanusi 1 MaTeMaTu4eckasi MOJIEIb. 2 3.39 3.46

6. Pemenue 3amay Ha cocTaB/I€HNE MAaTEMATUYECKON MOIEIH.

§ 4. JIuneiiHoe ypaBHEHHE C OJHOW MEPEMEHHOM. Ne4.2(a,0), Ne4.4(a,0), Ne4.10(a,B),

7. PelleHne nTuHENHHBIX YpaBHEHUN C OJIHON MTEPEMEHHOM. 2 4.5(a,0), 4.9(a,0),4.21 |4.31

8. Pemenwue 3amau. 4.8(a,0)

8 5. KoopauHatHast mpsiMast. Ne5.1,5.9 Ne5.16, 5.19 Ne5.20,

9. Koopaunarnas npsimasi. 2 5.39

10. CopHas TaOnMIIA YHUCIOBBIX TPOMEKYTKOB.

11. Bxoonas konmponvnas paboma Nel. 1




Tema

Koa-Bo
4acoB

3aiaHus HA OLIEHKY

JlaTa
TJIaH

Jara
dakr

«3»

| «4»

| «5»

I'nasa |l. Jluneiinan ¢pynkyusa. (13)

Ilesb: MO3HAKOMUTH yYalluXCs ¢ OCHOBHBIMH (DYHKIIHOHAIBHBIMH MOHSITHSIMH, BbIpaboTaTh yMeHHE CTpOUTh rpaduku ¢yukuuii y=kx+b (b=0), y=kx,
0CO3HATh B&KHOCTh MCITIOJIh30BAHMS MATEMATHIECCKUX MOJIEIEH HOBOTO BH/Ia — IpaMuECKUX MOJICIICH.

8 7. KoopuHaTHas TIIOCKOCTb. Ne7.8,7.10 Ne7.19,7.21, | Ne7.32,7.39
12. Anroput™M OTBICKAHUS KOOPJIWHAT TOYKH, 3aJaHHOM B 7.23
NPSIMOYTOJIBHON CHCTEME KOOpIUHAT 2
13. ANITOpUTM TIOCTPOCHHUSI TOYKH B TPSIMOYTOJIBHOW CHCTEME
KOOPJIMHAT.
§ 8. JIuneliHOe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €0 Tpaduk. No 8.7, No8.14(a,0.), Ne8.33, 8.35
14. lonsTHE TMHENHOTO YpaBHEHHUS C ABYMs [IEPEMEHHBIMHU. 8.10(a,0), 8.22, 8.28
15. Anroput™M TMOCTPOCHMSI JIMHEHMHOTO YpaBHEHHUS C JBYMS 3 8.17(a,0)
NEePEMEHHBIMH.
16. IlocTpoeHue JIMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMH.
§ 9. Jluneiinas ¢pyHKUsA U e€ rpaduk. Ne 9.5(a,0), Ne 9.16(B,r), Ne9.37,9.45
17. TlonsiTne MuHEHHON (DYHKITUH. 3 9.9(a,0), 9.24(8,r), 9.30
18. IlocTpoenue rpaduka TUHEHHON HYHKIHMH. 9.13(a,0)
19. CpoticTBa TUHEHHON (QYHKIIUH.
§ 10. JIuneiinas pynkius y = KX. Ne 10.1(a,0), Ne 10.2(B,r) Ne 10.15
. 1
20. ITocTpoenune npsiMOil MPONMOPIIMOHATLHOCTH 10.4(a,0),
§ 11. B3anmHoe pacronioxeHue rpauKoB THHEHHBIX (QYHKINH. Ne 11.1(a,0), Ne 11.13(B,r), | Ne11.23
21. B3auMHOE pacrosokeHne rpa@ukoB TUHEHHBIX (YHKITUH. 5 11.4(a,0), 11.16(B,r),
22. Jluneiinas byHKLHS. Anrebpanueckoe YCIIOBHE. 11.7(a,6)
I'eomeTpuyeckuil BHIBOJIL.
23. Konmponwvnas paboma No2. JIuneiinasa GyHKuus. 1
24. Jluneiinas GyHKIHSL. 1 Nel0.10(a,6) | Mel0.12(B,r) | Nel0.21




Tema

Koa-Bo
yacoB

3ajaHus HA OLEHKY

Jara
TJIaH

Jara
dakr

«3»

| «4>

‘ «5»

I'nasa ll1l. Cucmemot 08yx nuneiinvix ypasnenuil ¢ 06ymsa nepemennwvimu. (13)

Heab: MO3HAKOMUTH YYalllUXCSl CO CHOCOOAMU pPELICHHs] CUCTEM JIMHEWHBIX YpaBHEHHH ¢ JBYyMsl MEPEMEHHBIMH, BHIpAOOTaTh YMEHHE PElIaTh CUCTEMbI

ypaBHeHI/Iﬁ 1 NPUMCHATH UX IMPU PCHICHUH TCKCTOBLIX 3a/1a4.

8 13. OCHOBHBIE MOHSATHS. Ne 13.5(a), Nel3.6, Nel3.20(a)
25. OCHOBHBIC TTOHSATHS. 2 13.7(a,B) 13.12(a,0) , 13.21
26. 'paduueckuii METON PELICHUs] CHCTEMBbl YPaBHEHUH.
§ 14. Meroa moaCcTaHOBKH. Nel4.1(a,0), | Ne 14.2(a,0), Nol4.17(s,
27. MeToJ1 TOICTAaHOBKH. 14.3(a,0), 14.6(a,0), r),
28. AnropuT™M  pelieHUs CHUCTeMBbl JBYX ypaBHEHHH C JByMS 3 14.5(a,0), 14.10(a,0) 14.21(a,0)
MEPEMEHHBIMH METO/IOM TIOJICTAHOBKH.
29. Pemenue CUCTEMBI YPaBHEHUH METOOM IOJCTAaHOBKH
8 15. MeToa anreOpanuecKoro CI0KeHusI. Ne 15.1(a,0), | Nel5.7(a,0), Nel5.11(a,
30. Metox anreOpandeckoro CiIoKEHHUS. 15.4(a,0) 15.9(a,0) 0),
31. AIropuT™M = peuleHHs CHUCTEMBbl [JBYX ypaBHEHHH C JByMs 3 15.17(a,0)
MEePEMEHHBIMH METO/I0M aJIreOpanvecKoro CIoXKeHUs.
32. PemieHne  cuUCTeMbl  ypaBHEHMH  METOIOM  alre0panveckoro
CIIOKEHHSL.
§ 16. Cucrembl OBYX JIMHEHHBIX YpaBHEHUH C ABYMsI IIEPEMEHHBIMHM Kak Nel6.5,16.11 | Ne16.6,16.13 | Nel6.18,
MaTeMaTUYECKHE MOJIEIHN PeabHbIX CUTYaIUH. 16.25
33. Cucrembl ABYX JIMHEHHBIX YpaBHEHHH C ABYMsI MEPEMEHHBIMHU KaK
MaTeMaTUYECKHUe MOJIEIH PEalIbHbIX CUTYAILIUH. 4
34. CocraBrneHue MaTeMaTHYECKON MOJICIH.
35. Pemenue 3a1au Ha COCTAaBJICHHE CHCTEM YPaBHEHHUM.
36. Pemenue 3a1a4 pa3anuHbIMA METOIAMHU.
37. Konmponvnan paboma Ne3. CucteMbl IBYX JIMHEHHBIX YPaBHEHU 1

C ABYMSH NNEPEMECHHBIMHA.

I'nasa \N. Cmenens ¢ HamypanvHblm noKazamenem u eé ceoiicmea. (6)

I.Ie.]'[h: BblpaGOTaTb YMCHHUC BBITOJIHATH I[GI‘/JICTBI/IH Haa CTCTICHAMU C HATypaJIbHBIMU ITOKA3aTCIEIMU U MO3HAKOMUTL YUAIlIUXCA C MOHATUCM CTCIICHHU C

HYJICBBIM ITOKAa3aTCJICM.

§ 18. Uto Takoe cTeneHb ¢ HaTypalbHbIM MOKA3aTEJIEM. 1 Ne 18.4,11.9, | Ne 18.10, Ne 18.23,
38. Uto Takoe cTeneHb ¢ HaTypaJIbHBIM IMOKA3aTeIeM. 18.17(a) 18.13, 18.20 | 18.25
§ 19. TabinIa OCHOBHBIX CTCIICHECH. Ne 19.8, Ne 19.9, Ne
39. Tabnuita OCHOBHBIX CTEIICHEH. 1 19.11(a) 19.11(B) 19.28(a,0),
19.30(a,0)




§ 20. CBoiicTBa CTENEHU C HATYpPaJIbHBIM ITOKA3aTEIIEM. Ne 20.4,20.6, | Ne20.11, Ne 20.20,
40. YMHOXEHHUE CTEIEHEH ¢ OJITMHAKOBBIMU OCHOBAHHSIMH. 20.18 20.32 20.33(a,0)
41. JleneHue CTEIEHEH C OITMHAKOBBIMH OCHOBAHHSIMH.

§ 21. YMHOXEHUE U JIeJICHUE CTENeHEH C OJIMHAKOBBIMH MTOKa3aTeIIsSIMH. Ne 21.3,21.7 Ne 21.14, No
42. YMHOXEHNE U JeJICHNE CTEIIEHEN C OMHAKOBLIMI [TOKA3aTEIISIMU. 21.17 21.26(a,B),

21.28(a,B)

§ 22. CreneHp ¢ HyJIEBBIM MTOKA3aTEIIEM. No22.2,22.4 | Ne22.7 No
43. CteneHb C HYJIEBBIM MTOKA3aTEJIeM. 22.10(a,B)

I'nasa \. Oonounenvi. Apugpmemuueckue onepayuu Hao oonounenamu. (8)

Ieanb: BEIpaboTaTh YMEHHUE BHITIOJHATH EHCTBHSI HAJl OAHOUYICHAMH.

§ 24. Ilonsatue ogHouwneHa. CTaHAapTHBIM BUJT OJHOUICHA. Ne 244, Ne 24.9 Ne 24.11
44, TTonsarue ogHouwneHa. CTaHIAPTHBIA BT OJHOUYJICHA. 24.7(a)

§ 25. CnokeHre U BRIYUTAHUE OJHOUICHOB. Ne 25.7,25.9, | Ne25.16(a,B), | Ne25.17(a,
45. CrnoxeHne 0THOWICHOB. 25.18(a,B) 25.22 B), 25.25
46. Brruntanue 0gHOYIECHOB.,

§26. YMHOXEHHE OJHOWICHOB. BO3BeleHHE OMHOWICHA B HATYpPalIbHYIO Ne 26.3, 18.8 Ne 26.9, Ne26.29

CTCIICHb. 26.16
47. YMHOXEHNUE OTHOUWIEHOB.

48. Bo3BenieHne 0JHOWICHA B HATYPAIBHYIO CTEIICHb.
§ 27. [lenenune ogHOYICHA HA OJHOYJICH. Ne27.1, 19.5 No27.8 Ne 27.16

49. JleneHue OHOYJICHA HA OJHOYICH.
50. Jlenenne ogHousneHa Ha ogHOWIeH. CoKpalieHue apooei.

51. Konmponvnaa pavoma Ne4. CBoiicTBa CTeNeHH.
ApudmeTnyeckue onepauny HajJ 0JJHOYIEHAMH.




Tema

KoJ-Bo
4acoB

3agaHusA Ha OLIEHKY

«3»

«4»

«5»

JlaTa
IJ1aH

Jlara
dakr

I'nasa \/\. Muozounenwvt. Apugpmemuueckue onepayuu nao muozounenamu. (15)

Heﬂb: BBIpa6OTaTB YMCEHUCEC BBINTOJIHATH CJIOKCHUE, BBIMUTAHNUE, YMHOXCHUC U JCIICHUC MHOI'OYJICHOB, IIPUMCHATDH B HCCJIIOKHBIX ClIydasaX (bOpMynBI

COKpAIIEHHOT'O YMHOKEHHUS JUISI TPeoOpa30oBaHus IIEIbIX BHIPAKCHUN B MHOTOUJICHBI.

§ 29. OCHOBHBIC TTOHSTHSI. 1 Ne 29.7 Ne 29.10 Ne
52. OCHOBHBIE IOHATHUS MHOTOYWICHA. 29.13(a,0)
§ 30. CrioxeHue ¥ BRIYMTAHUE MHOTOUYJICHOB. Ne 30.1(a,0), | Ne30.3(a,0), No
53. IIpaBuso cia0KeHus: MHOTOUYJICHOB. 2 30.5(a,0) 30.4(a,0) 30.9(s,r)
54. I1paBuy0 BRIYUTAHWS MHOTOUYJICHOB.
§ 31. YMHOXKEHHE MHOTOWICHA HA OJHOYJICH. Ne 31.2, No 31.8(a,0), Ne
55. [IpaBuino yMHOKEHUE MHOTOUJIEHA HAa OJTHOUJICH. 2 31.5(B) 31.11 31.14(a,0),
56. Briaecenne o0mero MHOKUTEISA 3a CKOOKH. 31.28
§ 32. YMHOXKEHHE MHOTOWICHA HA MHOTOYJICH. Ne32.2,23.5 | Ne32.11(6,r), Ne32.13(s,
57. [IpaBuiao yMHOKEHHUSI MHOTOYJICHa HA MHOTOUJICH. 3 32.12(6,r) r), 32.25
58. YMHOXeHHe MHOTOWJICHa Ha MHOTOWIEH. PackpbiTne CKOOOK.
59. YMHOXeHne MHOTOWIEHAa Ha MHOTOUJIeH. Perenure 3amay.
§ 33. @opmyIbl COKpAIEHHOTO YMHOKEHHUS. No 33.2, No 33.6,33.14, | Ne 33.51,
60. KBagpat cymmBI. 33.21, 24.31, | 33.25, 33.64
61. KBagpat pasHocTu. 5 33.47(a,0) 33.44(a,0)
62. Pa3HOCTH KBaJpaToB.
63. PazHocThb Ky0OOB.
64. Cymma Ky0OB.
§ 34. Jlenenre MHOTOYJICHA HA OJTHOYJICH. No 34.2(a,0) | Ne34.4 Ne 34.9
65. [leaeHre MHOTOYICHA HA OJHOYWICH. 1
66. Konmponvnas paboma Ne5. Apudpmerudeckue onepaunu Haj 1

MHOI'0OYJICHAMM.




Koxa-Bo 3agaHus Ha OL[EHKY Jlara Jara
Tema
JacoB «3» | «4» ‘ «5» ILUIaH pakr
I'nasa V1. Paznoscenue muozounenosé na muoxcumenu. (16)
Ileab: BbIpabOTaTh YMEHHE BBIIOJIHATH PA3JI0KEHHE MHOTOUJICHOB Ha MHOYKUTENH U YOEIUTh B MPAKTUYECKON IMOJIb3€ 3TUX MPEoOPa30BaAHUIA.
§ 36. Uro Takoe pa3ioKE€HHE MHOTOWICHAa HA MHOXHUTEIU M 3a4eM OHO Ne 36.1(a,0), | Ne36.6(a,0), | Ne
HY’KHO. 1 36.7(a,0) 36.11(a,6) 36.17(a,06)
67. YTto TaKkoe pasnokeHne MHOTOWICHA HA MHOXKHUTEIU U 3a4€M OHO HYKHO.
§ 37. BeiHeceHue 001Iero MHOKHTEIIS 32 CKOOKH. Ne 37.3, No37.6(a,0), Ne37.26
68. BriHeceHue 00IIeT0 MHOXKHTENS 32 CKOOKH. 2 37.11(a,0) 37.20(a,r)
69. AJTOPUTM OTHICKAHHS OOIIETO MHOXKHUTEIISI HECKOJIBKUX OJTHOYJICHOB.
§ 38. Cioco6 rpynmupoBKH. No38.2(a,0), | Ne38.11(a,0) | Ne38.17(a,
70. Crocob rpynmnupoBKH. 2 38.8(a,0) 0)
71. Pemenue ypaBHEHHUH C TIOMOIIBIO CIIOCO0A TPYNITUPOBKH.
§ 39. Pa3znokeHne MHOTOWICHAa Ha MHOXHUTEIH C TMOMOINBIO (Hopmy Ne 39.2,39.9, | Ne 39.7, Ne 39.29,
COKpaIEHHOTO YMHOXEHUS. 39.14, 39.20 | 39.17, 39.42
72. PaznoxxeHre MHOTOYJICHAa Ha MHOXKUTEIH C TIOMOIIbIO (hOPMYJITBI pa3HOCTH 39.27(a,0)
KBaJIpaToB.
73. PaznoxeHre MHOTOYJICHA HA MHOKHTEIH C IIOMOIIBI0 (hOPMYJIBI Pa3HOCTH 4
KyOOB.
74. Pa3noxeHre MHOTOYICHA HA MHOXHUTEIU C MOMOIIBIO (JOPMYITBI CyMMBI
KyOOB.
75. Pa3noxeHre MHOTOYWICHA HA MHOXHUTEIN C MIOMOIIBI0 (POPMYJITBI TIOTHBIN
KBaJIpar.
§ 40. PaznoxxeHrne MHOTOWICHA Ha MHOXKUTEIH C IIOMOIIbI0 KOMOWHAIIMH Ne 40.2(a,0), | Ne40.9(a,6), | Ne40.16,
Pa3IMYHBIX TPUEMOB. 40.4(a,0). 40.14(a,0) 40.23(a,0)
76. PazyoxxeHrne MHOTOWICHA Ha MHOXKHUTEIH C IIOMOIIbI0 KOMOWHAIIUH 3 40.7(a,0),
PAa3MAYHBIX TPUEMOB.
77. HaxoxxneHue 3Hau€HUsI BBIPAKECHUSL.
78. Pemenne ypaBHEHUH C TOMOIIBIO PA3JIOKEHUSI HA MHOYKHTEIIH.
§ 41. Cokpaienue anredOpandeckux Ipooei. Ne41.1(a,0), | Ne41.13(a,0), | Ned1.29,
80. Urto Takoe anredOpanyeckas 1poob. 3 41.4(a,0) 41.17(a,0), 41.30(a,0)
81. Kak cokparuts anredpanveckyro apoob. 41.6(a,0) 41.20(a,0)
82. Pemenue npuMepoB Ha COKpaIeHUE aIre0pandecKux IpoOei.
§ 42. Toxnecrna. 1 Ne42.1(a,0), Ne42.10, Ne42 .20
83. IloHsiTHE TOXKIECTBA. 42.3(a,0) 42.12(a,0) 42.22
Tema | Koa-Bo | 3agaHusA HA OLIEHKY \ Hara | Hara |




| «3»

| «4»

«5»

TInasa VIII. @ynkyusa y=x°. (9)

Ileab: mokazaTh yyalumcsi, 4To, KpoMe JIMHEWHbIX (YHKUUH, BCTpedyaroTcs ¥ Ipyrue pyHKuuu; copMUpoBaTh HaBBIKU pabOThI C rpauecKUMH MOJIETISIMU.

§ 44. dynkuus y=x> u eé rpaduk. Ne 44.7, Ne 44.13, Ne
84. Tlonstre GyHKIMH y=X°. 4412,44.14 | 44.16(a,B), 44.22(a,B
85. IMoctpoenue rpaduka GyHKIHH y=X7, 44.18(a,B) ), 44.26
86. CBoiicTa rpaduka QyHKINH y=X°.

§ 45. I'padpuaeckoe pernieHne ypaBHCHHH. No 45.1(a,0), | Ne45.9(a,0), No 45.13
87. I'paduueckoe perieHne ypaBHEHHIA. 45.2(a,0), 45.10(a,0)
88. Anroput™m rpaduuecKoro perieHus ypaBHCHUH. 45.4(a,0)
89. I'padmueckoe pemenne ypaBuenuii Buaa f(X)=g(x).

§ 46. Uto o3HauacT B MaTeMaTHKE 3amuch y=Ff(x). No 46.3(a,0), | Ned6.12, No
90. Yro o3HauaeT B MaTeMaTuke 3anuch y=f(x). 46.5(B,r) 46.14 46.17(a),
91. TIlocTpoeHune KycO4HbIX TpadhUKOB (HyHKIIAM. 46.28
92. Yrenue rpaduKoB (PyHKIHH.

Ooboowarouee noemopenue.

93. CreneHb ¢ HATYpaAIBHBIM MOKA3aTelIeM U €€ CBOMCTBA.

94. Apudmerrnueckue oneparuy Haj OJHOWICHAMH U
MHOTOYJICHAMH.

95. IIpomeskyTOUHAsI HTOTOBAsI aTTeCTANMS 32 Kypc 7 Kjacca.
N\e7)

96. Jluneitnas Gpynxrms. OyHKIHS y=X>.

97. Cucrembl IByX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

NuauBrunyanbHble 3a0aHUA
ctp: 194 - 224

| moman |




8 KUIACC

Tema

Koa-Bo
4acoB

3agaHusi Ha OLIEHKY

«3»

«4 |

«5»

Jlara
IJ1aH

Jara
dakr

I'nasa |. Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao anzedopauieckumu opooamu. (21)
Ieab: TO3HAKOMUTH YYaIlIUXCS C MOHATHEM alreOpanveckoil ApoOHu, €€ OCHOBHBIM CBOMCTBOM; HAYYHTbH BBITIOJHATH apH(PMETHYECKHE Olepanuyd Haj

Ipo0OsiMu; TpeoOpa30BBIBATH PAIIMOHATHHBIC BRIPAKCHHUS.

§1. OcHOBHBIE OHSITHSIL. 2 Ne3,4,5 8, | Ne6,7, 10, Ne 13,
1. OcHOBHEBIE ITOHATHS. 9 11, 12 25, 26,
2. Tlonsartue anredpandeckoil 1poou. 27,29
§2. OcHoBHOE CBOIICTBO ajiredpanyeckoi apoou. 3 Ne3 4,56, | No7,12,16, | Ne34,
3. OcHOBHOE CBOWCTBO anreOpandeckoil Apoou. 10 18, 25, 27,31 | 42, 44,
4. CokpaiieHue anreopandeckon apoou. 46
§3. CaoxkeHue M BbIUYMTAHHME ajredpamveckux apodeil ¢ OJUHAKOBBIMH 1 Ne3, 4,56, | Ne10, 11,12, | Ne 15,
3HAMEHATeJIAMH. 7, 13, 14 16, 17,
S. CnoxeHue W BbIUMTAHHE alNreOpanyecKux Jpobeld ¢ OJAWHAKOBBIMHU 18, 22
3HAMEHATEISIMH.

§4. Choxenne " BbIYHTAHHMEe aJireOpanMyecKux [Jpodeil ¢ PpasHbBIMH 4 Ne 7,10, 14, | Ne 11, 18, 25, | Ne 44,
3HAMEHAaTeJIAMHU. 17, 21, 22, 26, 27, 28, 46, 48,
6. CnoxxeHue U BBIYMTaHUE anredpanyecKkux ApoOeit ¢ pa3HbIMH 3HAMEHATEIISIMH. 23, 24 30, 34, 36, 50, 52,
7. CnoxeHHE W BBIUMTAHUE AIreOpandecKux ApoOei ¢ pa3HBIMH 3HAMEHATEIISIMHU. 38,41, 42 54

PackpsiTHE CKOOOK.
8. CnoxeHue U BIUUTAHHE ANreOpandecKux Apo0ei ¢ pa3HbIMU 3HAMEHATEIISIMHU.

VYIpolueHue BbIpaXeHUN.
9. CrnoxeHHe W BBIUMTAHHUE AIT€OpandecKuX ApoOei ¢ pa3HBIMH 3HAMEHATEIISIMHU.

PelieHue ypaBHEHHUI.
10.  Bxoonasa konmponvnasn paboma Nel. 1
§5. YMHOkeHMe U JejieHHe ajredpandeckux apoodeii. BosBenenne 2 Ne4,5,6,9, | Ne 18,19, 21, | Ne 34,
ajiredpanyeckoii Apoou B cTeneHb. 10, 13, 17, 22,25, 28, 36, 38,
11.  YMHOXeHHe U JieieHue anredpanyeckux Apooeii. 23,24 30, 32 40, 43,
12. Bo3Benenue anredpandeckoil 1podu B CTETICHb. 44
§6. IIpeoOpa3oBanue pauoOHAJBHBIX BbIPAKEHUIA. 3 Nel,2,3,4,| Ne6,7,8,9, | Nell,
13. [IpeoOpa3zoBanue parioOHATBHBIX BEIPAKCHUM. 5 10 13, 15,
14.  VnpomeHne panMOHaIBHBIX BBIPAXKEHUI. 18, 19
15. [IpeoOpa3zoBanme palMoOHaIbHBIX BRIpAKEHHH. J{0Ka3aTeIbCTBO TOXKICCTB.




Koua-Bo 3aaHus HA OLEHKY Hara Jara
Tema
4acoB «3» «4» «5» IJIAH (akr
§7. llepBble npeaACTABJICHUSA 0 PelIECHNH PALMOHAJIbHBIX YPABHEHUIA. 2 Nel,2,5,6, | Ne9, 10, 11, Ne 28,
16.  IlepBbie mpeACTaBICHUS O PEIICHUH PAllMOHATIBHBIX YPAaBHEHUH. 14,15 16, 18, 20, 22 | 30, 32,
17.  PemeHue panmoHaIbHBIX YPABHCHHI. 34, 36
§8. Crenenb ¢ 0OTpUIIATEIBbHBIM HEJbIM MOKA3aTEJIEM. 3 Nel,2,3,4, | Ne 9, 10, 12, Ne 22,
18. TloHsATHE CTENEHM C OTPULIATEIBHBIM LIEJIBIM TOKA3aTENIEM. 7,8,14,15, | 13,17, 20,21 | 24, 26,
19. CpoiicTBa CTENICHU C OTPUIIATEIHHBIM IIEJIBIM TTOKA3aTEIIEM. 16 28, 29
20. BpIuucieHHe CTENeHH ¢ OTPUIIATENIBHBIM IIETBIM [TOKA3aTEIIeM.
21.  Kommponavunaa paooma Ne 2. [IpeodpazoBaHue PallHOHAIbHBIX 1

BbIPAKEHUI.

I'naga |l. @ynkyua y = Jx . Ceoiicmea keadpamnozo kopus. (18)

Heab: chopmupoBaTh MOHATHE KBAIPATHOTO KOPHS U3 HEOTPULIATEIHHOTO YHCIIA; TO3HAKOMUTD C GYHKIHEH )

byHKIIUN y = \/; .

= +/x , €€ CBOMCTBAMU; HAYYUTh CTPOUTH TpaduK

§10. PanmoHajbHbIE YHCIIA. 2 Nel 2,3,4, | Ne8,9,10,13, | No 23,

22. HekoTopble CHMBOJIBI MaTEMAaTHUYECKOTO S3BIKA. 5 6,7, 11,|14,15,17,19 | 25, 26,

23. PanmoHanpHbIC Ynciia Kak O€CKOHEYHBIC ACCATUIHBIC TEPUOTNUCCKUE TPOOH. 12 27,28

§11. ITonsiTHe KBAIPATHOI0 KOPHS U3 HEOTPUIATEJIBLHOI0 YHCJIA. 2 Ned4 56,7, | Ne 8 14, 17, | Ne 30,

24. TloHsiTHE KBAAPATHOTO KOPHSI. 9,12, 19 20, 22, 28 31, 33,

25. KBanparHslii KOpeHb U3 HEOTPHUIIATEIBHOTO YHCTIA. 38, 40,
42

§12. UppaunuoHajabHbIe YHCIA. 1 Nel,2,3 Ned4 6,8, 10 | Ne 12,

26. VppanuoHaabHbIC Ynca. 13

§13. MHoO:keCTBO AeiiCTBUTEIbHBIX YHCEJI. 1 Nel,2,3,4, | Ne5,9, 11,12, | Ne 18,

27. MHOXEeCTBO IEHCTBATEILHBIX YUCEL. 8 14 19, 20,
21

§14. ®ynxuus ¥ ~ Vx , €€ cBoiicTBa U rpauK. 2 Jl\ré ll’g’ 6,8, J:[f; 3,911, 14, Jf; ig’

28. ®dynkuus Y = ‘/;, eé CBOCTRA. 20, 24,

= Jx 28

29. Toctpoenue rpaduka GyHkuun ¥ :

§15. CBoiicTBa KBaJIpaTHBIX KOPHEW. 2 Nel,2,3,4,| Ne5,6,10,18, | No 7,

30. CaoiicTBa kBagpaTHbIX KopHel. KopeHb u3 npousBeieHus ynces. 8,9,15,17 |19, 21,23,26 |11, 24,

31. CBoiicTBa KBaipaTHBIX KopHed. KopeHs u3 npoowu. 28, 30




Koua-Bo 3agaHus HA OLEHKY Hara Hara
Tema
4acoB «3» «4» «5» IJIAH (paxr
§16. IIpeoOpa3oBaHue BbIpasKeHH i, COAEPKAUMX ONEPALMIO U3BJICUYECHUS 4 Nel,2,3,5 | Ne 7, 11, 14, | Ne 15,
KBaJIpaTHOI0 KOPHSI. 10, 16, 23, | 17,20, 28,34, | 21, 25,
32. IIpeoOpa3zoBaHue BEIpAKEHUHN, COEPKAIIMX OTICPAINIO U3BJICUCHUS 33,35 36, 38, 39 26, 28,
KBaJpPaTHOTO KOPHS. 40, 41,
33. IIpeobOpazoBanre BhIpaXKEHU C TTOMOIIBIO (POPMYIT COKPAIIEHHOTO 43, 48,
YMHOKEHHUS. 54, 57
34. TIpeoOpa3zoBaHue BBIpaXEHUN, OCBOOOKACHUE OT HPPAIIMOHATLHOCTH B
3HaMEHaTele.
35. IlpeoOpazoBanue BeIpakeHUH. PackpbITHE CKOOOK.
§17. MoayJib 1eiicTBUTEIBHOT0 YU CJIA. 3 Nel,2,3,4,| Ne 7, 10, 16, | Ne 13,
Mopynb qeHCTBUTENBHOTO YKCIIa U €r0 CBOMCTBA. 9,11 18, 21, 23 20, 24,
['eoMeTpuYEeCKU CMBICT MOJTYJISI IEUCTBUTEIHPHOTO YHCIIA. 28, 29,
Oyukims y=|x|. 32
39. Koumponsuasa paooma Ne3. DyHkuus y = NED IIpeoGpa3oBanue 1

HPPALHOHAJTbHBIX BbIPAKEHMIA.

I'naea |1l. Keaopamuunas ¢pynkyusa. @yukyua y = k . (18)
X

Heas: 1aTh onpeaeacHre KBapaTHIHOW (HYHKIIMH, OOpaTHON MPOMOPIUOHAIBHOCTH, UX CBOMCTBA; HAYYUTh BBHIMOIHATH IOCTPOCHUE TPa(UKOB; peniaTh

KBaJIpaTHBIE YPAaBHEHHS TPahUIECKIM CIIOCOOOM.

§19. dynknus Yy = kx°, eé cBoiicTBa 1 rpaduk. 3 Nel,2,6,8, | Ne 12, 15,24, | Ne 18,
40.  Dymxmus y = kx*, 29,35 jg’ 42,
41.  Csoiictsa dynkuun Yy = kx>,
42.  Tpaduk dynxiuu Yy = kx>,
.. . 2 Nol1,3,9,11 | Ne 6, 15, 17, | Ne 7,19,
§20. ®ynkuus y = e eé cBoiicTBa U rpajduk. 22 23 25
43. OyHkuus y = E
X
. k
44. CpoiictBa u rpaduk y = —.
X
1

45.  Konumponsnas paboma 4. ®ynkuun y =kx* u y = k .
X




Koa-Bo 3ajaHus HA OLIEHKY Hara Hara
Tewa 4acoB «3» «4» «5» IJIAH (akr
§21. Kak nocrpoutsh rpadpuk pynkuuu y = f(X+t), ecoim u3BecteH rpaguk 2 Nel,3,7,10 | Ne 4, 11, 16, | Ne 12,
¢y y = f(x). 23 19, 25,
46.Kak noctpouts rpaduk pynkuuu y = f (X +1t), ecniu u3BecteH rpaduk 29
¢ynakuuu y = f(X).
47.Haxo/ieHre HAaMMEHbBIIETO M HanOOJIbILEro 3HAYCHHI (DYHKITHH.
§22. Kak nocrpoutsb rpadpuk pynkuuu y = f (X) + m, eciu u3BecteH rpadpuk 2 Nel,3,7,10 | Ne 5, 11, 16, | Ne 12,
¢yaxkmun y = f(x). 24 20, 29,
48.Kax noctpouts rpaduk Gynknuu y = f(X)+m, ecau u3BecreH rpadux 32,34
dynkm y = f(X).
49.Pemienne ypaBHEHUH rpaIecKuM CriocoOoMm.
§23. Kak nmocrpouth rpadpuk pynkuuu y = f (X +1t) + m, ecoin u3Becren 2 Nel,3,6 Ne 4, 7, 12, | Ne 11,
rpadgux pynkoun y = f(x). 16, 23 13, 17,
50.Kaxk noctpouts rpaduk ¢pynkuuun y = f (X +1t)+m, ecau uzBecreH rpadpux 19,24
¢yrkuuu y = f(X).
51.Ioctpoenue rpaduka pynkuun y = f (X +t) +m, ucrnonb3ys MeTos
BBIJICJICHUS TIOJTHOTO KBAIpaTa.
§24. ®ynkuus y = ax’ +bx + ¢, eé cBoiicTBa M rpaduK. 4 Nel,2,3,4, | Ne 5, 6, 10, | Ne 12,
52.OyHKIua y = ax’ +bx+c. ! 16,21, 23,29 ;g’ 4119’
53.CgoiicTBa GyHKIHsA y = ax’ +bX+c. ’
54.Tloctpoenue rpaduka QyHKIMH y = ax’ +bX+c.
55.Haxox/1eHre BepinHbl 1apabolibl i OCH CHMMETPUH.
§25. I'panueckoe pemieHue KBaAPaTHbIX YPaBHEHH. 1 Nel, 2,3 Ne4,5,6 Ne7,8,9
56.  I'paduueckoe perieHue KBaIpaTHbIX YPaBHEHUH.
57.Konmponsnasn pasoma Ne 5. Ceoiicrea n rpadux gpynxumn y = ax’ +bx + ¢ 1

I'nasa \N. Keaopammuowie ypasnenusn. (21)

Lesb: HayunTH pelIaTh KBAApaTHbIC YPAaBHEHMSI, UCTIONB3Ys (OPpMYITy AUCKPUMHHAHTA U KOPHEH; HppallMOHAIbHBIE YPAaBHEHUS U UCIIOIB30BaTh UX IPU

PEIICHNH TCKCTOBBIX 3a1a4.

§27. OcHOBHbBIE NOHATHS.
58. [TonsaTue KkBagpaTHOTO YpaBHEHUS.
99. [ToHsITHE MOJIHOTO M HEMIOJIHOTO KBaJJPATHOTO YPaBHEHHUSI.

2

Nel, 2,3,7,
9

Ne 4, 8, 13,
16, 21

Ne 5, 11,
15, 19,
23, 25







Koua-Bo 3aaHus HA OLIEHKY Hara Jara
Tema
4acoB «3» «4» «5» IJIAH (akr
§28. ®opmysbl KOpHell KBAIPATHBLIX YPABHEHMI. 3 Nel,2,3,5, | Ne 8, 10, | Ne 16, 19,
60. ®opmyIbl KOpHEH KBaIpaTHBIX YPaBHEHUI. 6 14, 18,28 | 20, 32
61.TIpaBuio penienHus ypaBHeHHs ax>+bx+c=0.
62. Perienne KBaipaTHHIX YPaBHEHUH.
§29. PaunonajibHble ypaBHEHHS. 3 Nel,2,3 Ne5,8,10, | Ne 7, 11,
63. AropuTM pelieHus parmoHaAIbHOTO YPaBHEHHUS. 12,14 13,15
64.Penienne paroHAIBHBIX YPaBHEHUI METOJOM BBEACHHUS HOBO IepeMEeHHOM.
65. Permenue panoHaIbHBIX YPAaBHEHUH.
66.  Koumponsnasa paboma Ne 6. KBaipaTHble YpABHEHHS. 1
§30. PaunoHaJbHbIe ypaBHEHHUSI KAK MaTeMaTHYeCKHe MOIeJIN PeaibHbIX 4 Nel,2,3 Ne5,8,10 | Ne 15, 17,
CUTYyaU M. 18, 20
67. PanmonaneHble ypaBHEHHS KaK MaTeMaTHYECKUE MOJIENIN PEaTbHBIX
CUTYyaLHi.
68. Pemenue 3amay Ha IBUKEHUE.
69. Pemienue 3agau Ha ABUKEHUE IO PEKeE.
70. Pemenue 3amay Ha cOCTaBIIEHHE MATEMATHYECKOMH MOJIEIH.
§31. Emé onna ¢opmyJia KopHel KBaApaTHOI0 YPaBHEHHS. 2 Nel,2,3 Ne4,6,7,8 | Ne 5,9, 12,
71.Emé onHa ¢popMya KOpHEH KBaIpaTHOTO YpaBHEHHUS. 18, 19
72.Penienne KBaIpaTHBIX YPaBHEHUH.
§32. Teopema Buera. 2 Nel,2,3,6 | Ne 5,7,9 | Ne 8§, 10,
73. Teopema Buera. 15, 20 16, 19, 22
74. Perienne kBagpaTHBIX YPaBHEHUI C MOMOIIBIO TeOpeMbl Buera.
§33. UppaunuoHaibHble yPABHEHUSI. 3 Nel,2,3,4 | Ne5,6,8, | N 7,9,
75.UppannoHanbHbIe YpaBHECHHUS. 12 13, 16
76.Pemienne uppanuoHaIbHBIX YPaBHEHUH.
7'7.TloHsiTHE paBHOCWIBHBIX YPaBHEHUN, paBHOCHIIbHbBIE U HEPAaBHOCUJIbHBIE
npeoOpa3oBaHusl ypaBHEHHUSI.
78. Konmponvnas paboma Ne 7. PanmoHajibHble YpaBHEHMUSI. 1

I'nasa \. Hepasencmea. (13)

Heab: chopMUpoBaTh y yUaIuxcsi yMEHUE peliaTh HEPABEHCTBA MEPBOI M BTOPOW CTETICHH C OJTHUM HEM3BECTHBIM U UX CUCTEMBI; UCCIIEIOBATh (DYHKIIHIO HA

MOHOTOHHOCTb.

§35. CBoiicTBa YN CI0BbIX HEPABEHCTB. 3 Nel,2,5 7, | Ne8, 11, Ne 17, 24,
79. CBOICTBa YHCIIOBBIX HEPABEHCTB. 10, 12 13, 16, 21, | 27, 31, 39,
80. Cpennee apudmeTrueckoe. 26 44

81. CpenHee TeOMEeTPUIECKOE.




Tema Koua-Bo 3agaHus Ha OLEHKY Hdara Hdara
4acoB «3» «4» «5» IJIAH (akr
§36. Pemienne JIMHeHHbIX HEPABEHCTB. 2 Nel,2,3,9 | Ne4,5 6,11 | Ne7,8,
82.1IpaBwiia 171 pemieHus THHEHHbIX HEPaBeHCTB. 10, 13
83.IlonsATHE paBHOCUIILHBIC HEPABEHCTBA, PABHOCUIILHBIE TIPEOOPa30BaAHUS
HEPABEHCTB.
§37. Pemmienne KBaApATHBIX HEPABEHCTB. 3 Nel,2,3,4, | Ne7,8, 10, N9, 11,
84.1lonsATHEe KBaIPaTHOTO HEPABEHCTRA. 5 14, 16, 21, 22 | 15, 19, 24
85. AIrOpUTM pellleHus KBaJpaTHOro HepaBeHCTBa ax>+hx+c>0 (ax*+bx+c<0).
86. Pemienne kBaapaTHHIX HEPABEHCTB.
§38 . [Ipubau:keHHbIE 3HAYEHUS 1€ CTBUTEIbHBIX YHCeJ. 2 Nel,2,3,4, | Ne 6,9, 10, Ne 12,17,
87.IlpubimxeHHbIe 3HAYEHUS IEHCTBUTEIBHBIX YHCET. 5 15, 23 19, 25, 27
88. AGCom0THAs. TOTPEIIHOCTb.
§39. CrangapTHbIN BU/ MOJIOKUTEIHHOT0 YHCJIA. 1 Nel,2,3,4 | Ne5,6,9,10 | Ne7,8,
89.CranmapTHBIN BUJ MOJOKUTEIHBHOTO YHCTIA. 11,12, 13
90.  Koumponvnas paboma Ne 8. HepaBencrna. 1
Oboowarouee noemopenue. 5
91. CBoiicTBa KBaIpaTHBIX KOPHEH.
92.  Pemenue KBaJpaTHBIX YPaBHEHHA.
93. Pemenve muHEHHBIX HEPABEHCTB.
94.  PemieHue KBaJApaTHBIX HEPABEHCTB.
95. IIpomeskyToUHAsi UTOroBasi aTrecTanusi 3a Kypc ajareOpol 8 kiacca. VBpmBHAyallbHbIe 33 1aHA
(Ne9) ctp: 217 - 239
96.  Ksagmparununas ¢pyaxuus. OyHKIUS y = g .
97.  Tloctpoenue rpaduka KBaApaTUUHON (PyHKITHH.
dnemenmovl KOMOUHAMOPUKU, CIMAMUCIMUKYU U MEOPUU 8EPOAMHOCHEIL. 5

§9. KomOuHaTOpHBIE M BEPOAATHOCTHBIE 3a1a4H.

98. locToBepHbIe, HEBO3MOXKHBIE U CITyYailHbIE COOBITHS.
99.JlepeBo BapruaHTOB U MIPABUIIO HAXOXKICHUS BEPOSTHOCTH.
§18. KomOnHaTopHbIe H BEPOATHOCTHBIE 3aa4H.

100. TlIpaBwmyio yMHOKEHHUS.

§26. KomOnHaTopHbIe H BEPOATHOCTHBIE 3a1a4H.

101. KomOuHaTOpHBIE U BEPOATHOCTHHIE 33]]a4H K TJIaBe 3.
834,40. KomOuHaTOpPHBIE M BEPOSITHOCTHBIE 3a1a4H.

102. KomOuHaATOpHBIE U BEPOATHOCTHHIE 33]1a4H K TJIaBe 4.

NHnuBuayanpHbIC 3a0aHUS

ctp: 240 - 254




9 KUIIACC

K Yucao, | YucJo,
Tema P(ll(llOHtlJleble Hepasencmea u ux cucmemal. ‘;:101:30 MeCHIL MeCHI
(mman) | (dakr)
Ilens: | BoipaboTaTh yMeHUE penIaTh JIMHEHHbIE U KBapaTHbIC HEPABEHCTBA U X CHCTEMbI, METOJIOM MHTEPBAJIOB. 16
§ 1. J/Iuneiinble M KBaJApPaTHbIE HEPABEHCTBA. 3
1. Pemenue nuHENHBIX HEPABEHCTB.
2. Pemenue kBagpaTHBIX HEPABEHCTB.
3. Pemenue HepaBeHCTB METOIOM HWHTEPBAJIOB.
4. Bxoounasa xkonmponvnasn paboma Nel. 1
§ 2. PaninoHajibHBIC HEPABEHCTBA. 4
5. PanmoHambHOE HEPABEHCTBO C OJHOM MEPEMEHHOM.
6. Pemienue panroHaqIbHBIX HEPABEHCTB.
7. PereHue HepaBEHCTB METOJIOM HHTEPBAJIOB.
8. PaBHOCHIBHOE TpeoOpa3oBaHe HEPABEHCTBA.
§ 3.MHo:kecTBa M ONIePANM HAl HUMH. 3
9. TloHsTHE MHOXECTBA.
10. I[ToaMHOXeECTBO.
11. Ilepeceuenne u 0ObEIMHEHUE MHOKECTB.
§ 4. CucreMbl HepaBeHCTB. 4
12. CucteMbl HEpaBEHCTB.
13. Pemenne cuctemMbl HEPaBEHCTB.
14. Pemenue cucreMpl HEpaBEHCTB BTOPO CTEMEHH.
15. Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEMBI HEPABEHCTB.
16. Konmponvnas paboma Ne2. PaunonaabHble HEPABEHCTBA U HX CHCTEMBI. 1
Yucao, | YUucio,
. KoJu-Bo
Tema Cucmemuwl ypasnenuil. 4ACOB MeCHI MeCHLl
(man) | (¢akr)
Ilens: | BbIpabOTaTh YMEHHE pPEIIATh MPOCTEHIINE CHCTEMBI, COACpIKAIINe YPaBHEHHsSI BTOPOIl CTENEHU C JIBYMS 15
MEPEMEHHBIMH, U PEIIaTh TEKCTOBBIEC 33/1a4H C IIOMOIIBIO COCTABIICHUS TAKUX CHCTEM.
§ 5. OcHOBHBIE IOHATHS. 4
17. OcHoBHBIE IOHSTHS.
18. PanrionaibHbIe YpaBHEHUS C IBYMs IEPEMEHHBIMH.
19. Cucrema ypaBHEeHUH C ABYMs TIEPEMEHHBIMH.
20. HepaBeHcTBa ¢ IByMsI IEpEMEHHBIMU.
§ 6. MeToab! pelieHUsi CHCTEM YPaBHEHHUH. 5




21. Merox MoICTaHOBKMU.
22. Metoa anreOpanyecKkoro CI0KEHHs.
23. Pemenue cucTeM ypaBHEHHIH METOJIOM alnre0pandecKoro CIOKEHUSI.
24. Meton BBeJICHUSI HOBBIX IEPEMECHHBIX.
25. Pemienue cucteM ypaBHEHUN METOJIOM BBEICHUS HOBBIX MIEPEMEHHBIX.
§7. CucreMbl ypaBHeHHI KaK MaTeMATH4YEeCKHE MO/1eJIU PeaJIbHbIX CUTYalMid.
26. Cuctempl ypaBHECHUH KaK MaTeMaTHYECKHUE MOJICIIA PEATbHBIX CUTYAIHi.
27. Perienue 3a/1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH BTOPOil CTECHH.
28. Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH, HCIIONIb3YsI TEOMETPHUUECKHUE MTOHSTHSL.
29. Pemienue 3a7a4 ¢ MOMOIIBIO CHCTEM yYpaBHEHUH. 3a/1auu Ha IBUKEHUE.
30. Pemenue 3a1au ¢ MOMOIIBIO CHCTEM YPAaBHEHHUM HA MPOIICHTHI.
31. Konmponsnaa paboma Ne3. PellieHne cucTeM YpaBHEHH I BTOPOii CTeNeHH.




Tema

Yucnoewvie pynxkyuu.

KoJa-Bo
YacoB

YucJio,
MecsII
(man)

YucJo,
MeCsI

(dpaxr)

Ienw:

JaTh MOHATUS O (YHKIMHU, 00 0OJacTU ompeneneHuss U o0JacTu 3HA4YeHUH (PyHKIMH, MOHOTOHHOCTb
GyHKIMH, OTPAaHUYCHHOCTh (DYHKIIMU, HaWMMEHbIEe W HauOoJblee 3HAYCHUS (YHKIHUHU, YETHOCTh H
HEYETHOCTh (YHKIIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, YMEHHE 3a/laBaTh (DYHKIHIO DPA3IAYHBIMU
croco0aMu: aHATMTUYECKUM, TpadUIECKUM, TAOTMIHBIM, CJIOBECHBIM.
§ 8. Onpenenenue unciaoBoi pynkunu. O61acThb onpeaeieHus, 001aCTh 3HAYECHUI PYHKIIUM.

32. Onpesenienne YucaoBOr PyHKITUU.

33. O6usacTb onpeaeneHus QyHKIHH.

34. O6nacth 3HaueHUN (HYHKIIIH.

35. Haxoxxnenue obactu onpeneneHus pyHKIUH.
§ 9. CnocoObI 3a1aHusA PyHKIMH.

36. AHanuTu4eckui, rpadudeckuii cnocoO 3aaanus GyHKINU.

37. TabnuuHBIH, CIIOBECHBIN CIOCO0 3aMaHus (DYHKITHH.
§ 10. CpoiicTBa pyHKkuuH.

38. CroiicTBa ¢pyHKIMH. MOHOTOHHOCTD (DYHKITHH.

39. CgoticTtBa pyHKIur. OrpaHUYEHHOCTD (QYHKIIHH.

40. TTocrostanast pynkius y=C. Jluneitnas pynkmus y=Kx+m (x # 0).

41, dynknus y=Kx%(x = 0) . ®ynkuus y=£ .
X

, y= ax>+bx+c.

42. OyHKIAN y=\/; , y=|x
§ 11. YeTHble U HeYeTHBIC PYHKIMH.

43. YetHble 1 HEUETHBIC (DYHKITHH.

44. AnropuTM HccieoBaHus GYHKIUU Ha YETHOCTb.

45. 3auem Nel. CBoiicTBa (PyHKIIUM.
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Yucao, | YUucio,
KoJu-Bo
Tema Yucnoewvie pynkyuu. 4ACOB MeCHI MeCH
(man) | (¢akr)
§ 12. ®ynkuuu y=x" (n € N), ux cBoiicTBa U rpadpuku. 4
46. Odyukiun y=x" (n € N), ux cBoicTBa. 1 TpadMKH, IJIe 1-9€THOE YHCIIO.
47. Oynkuu y=x" (n € N), ux cBoiicTBa. u rpaduKu, r1ie 7-HEUECTHOE YHUCIIO.
48. IToctpoenue rpaduka pyHkimu y=x".
49. Urenue rpaduka GyHKIHH.
§ 13. ®yukuuu y=x" (ncN), ux cBoiictBa u rpaguKmu. 3
50. ®ynkimu y=x" (n € N), ux coiicrBa u rpaduku, rje 7-4€THOE YUCIIO.
51. ®yukuuu y=x" (n € N), ux cBo¥cTBa U rpadUKH, TJC 7-HEYETHOE YHCJIO.
52. Iloctpoenue rpaduka GyHKIUN y=x",
§ 14. ®yuxuun y=3 \x(n € N), ux cBoiicTBa  rpaQuKm. 3
53. @yukiun y=3 \x (neN), nx cBoicTBa 1 rpaduKH.
54. TToctpoenue rpaduka QPyHKITUH.
55. Urenne rpaduka pynximman y=3 \x (neN).
56. Tecm Nel. CBoiicTBa PyHKIMU. 1
5/. Konmponvnaa pavoma Ne4. CteneHHble PyHKIMH. 1
Yucao, | YUucio,
KoJu-Bo
Tema Ilpozpeccuu. MeCHI MeCH
qacoB
(mnan) | (¢akr)
Ileny: | nath OHATHE 00 apUMETUUECKON M TEOMETPUIECKOM MPOTPECCUAX KaK YHUCIOBBIX MOCIIEI0BATEIBHOCTIX 14
0co0oro BUjA.
§ 15. YucsioBblie mocjie10BaTeIbHOCTH. 3
58. Onpenenenne YUCIOBON MOCIEAOBATEITHHOCTH.
59. AganuTryeckoe 3aJaHne YUCIOBON II0CIEN0BATEIbHOCTH.
60. CriocoObl 3a1aHMs YUCITOBOH MOCIEIOBATEILHOCTH.
§ 16. ApudmeTnueckasi nporpeccus. 4
61. OcHOBHBIEC TOHATHUS apUPMETUUECKON TTPOTPECCUH.
62. ®opmyia n-oro ujaeHa apupMeTHIECKON MTPOTPECCHH.
63. ®opmyia CyMMBI WIEHOB KOHEUHOW apu(METHUECKON MPOrpeccuu.
64. XapakTepuCTHIECKOE CBOMCTBO apu(PMETHIECKOM TIPOTPECCHH.
65. Tecm Ne2. ApupmeTuueckasi mporpeccus. 1
8 17. 'eomeTpuYecKasi MPOrpPeccusi. 4

66. OCHOBHBIEC IOHSATHUS TE€OMETPUIECKOI MPOTPECCHH.
67. ®opmyia n-oro 4jieHa TeOMETPUIECKON TPOTPECCHH.




68. ®opMyta cyMMBI WIEHOB KOHEUYHOH T€OMETPUIECKOM TIPOTPECCHH.
69. XapakTepucTHUYeCKOe CBOWCTBO TE€OMETPUYECKOW Mporpeccuu. PemieHue 3amad, HCIOIB3YS
TEOMETPUUYECKYIO IIPOIPECCHIO.

70. Tecm Ne3. T'eomeTpuyeckasi Iporpeccusi. 1
71. Konmponvnas paboma Ne5. Ilporpeccun. 1
K Yucao, | YucJo,
Tema nemenmot KOM6uuam0pul<u, cmamucmuku u meopuu eepo;lmuocmeﬁ. (:I Bo MeCHIL MeCHI
Hacon (mnan) | (¢akr)
Ilens: [MO3HAKOMUTH C HAYATBHBIMU MOHITUSIMH TEOPUU MHOXKECTBA: 3JIEMEHT MHOKECTBA, TOAMHOXECTBO JAHHOTO 12
MHOECTBa, 00BbEIMHEHHE U NEPECEUCHUH MHOXKECTB; pa300paTh OCHOBHBIE METOIbl PELICHUS MPOCTEHIINX
KOMOMHATOPHBIX 3a/1a4: epedop BapuaHTOB, IOCTPOCHHE J€PEBA BAPUAHTOB, TPABHIIO YMHOKEHHUS.
§ 18. KomOnHaTOpHBIE 3a/1a4H. 3
72. Pemenne KOMOMHATOPHBIX 3a/a4.
73. Ilepebop BapraHTOB, MOCTPOEHHE JIepeBa BAPHAHTOB, IPABHIIO YMHOKECHUSI.
74. TIpaBuio yMHOXKCHHUS.
§ 19. Cratucruka — q1u3aiiH nHpopmanum. 3
75. Cratuctuka — qu3aitH H"H(QOPMaIIUH.
76. I'pynnupoBka HHPpOpMALIUH.
77. Tabnuunoe u rpaduyecKkoe mpeacTaBIeHne HHPOPMAIIUH.
§ 20. [IpocTeiimmue BepOSITHOCTHBIE 32/1a4H. 3
78. Pemmenue BepOSITHOCTHBIX 3a71a4.
79. Knaccuyeckast BepOsSITHOCTHAsI CXeMa.
80. Kimaccuueckoe onpeseneHrne BEpOsITHOCTH.
§ 21. OxkcnepuMeHTAIbHbIE JAHHBIC U BEPOATHOCTH COOBITHH. 2
81. DkcniepuMeHTaIbHBIC TAHHBIE M BEPOSATHOCTH COOBITHH.
82. Craructuueckasi yCTOHYMBOCTb U CTaTUCTUYECKAs BEPOSTHOCTH COOBITHS.
83. 3auem Ne2, IlpocTeiilline BEePOATHOCTHBIE 3aa4M. 1




Tema

Iloemopenue.

KoJs-Bo
JacoB

YucJio,
MecsII
(man)

YucJo,
MeCsI

(dpaxr)

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

CgoiicTBa (yHKIHH.

Pelienue kBagpaTHBIX YpPaBHEHUM.

Pa3znosxeHue KBagpaTHOro TpeXujaeHa Ha MHOKUTEIIH.

Perienne HepaBeHCTB BTOPOW CTENEHU C OJHON EPEMEHHOM.

Pemienue cucremM ypaBHEHUN BTOPOI CTENEHH CIIOCOOOM IMOICTAHOBKHU.
Pemenne HepaBeHCTB METOJJOM HHTEPBAJIOB.

Tecm Ne4 3a kypc 9-oro kJacca.

Tecm Ned 3a xkypc 9-oro kiacca.

Pemienne HepaBeHCTB TpaUuEcKUM CIIOCOOOM.

YpaBHEHUs], IPUBOJUMBIE K KBaJPATHBIM.

Pemenue cucreM ypaBHEHUH BTOPOI CTENIEHH CIIOCOOOM CIIOXKEHHUSI.
Apudmernaeckas mporpeccusi. Dopmyiia n-ro wieHa apuhMeTHIeCKOU MPOTPECCUH.

Apudmeruueckas nporpeccusi. Dopmysa CyMMBI 71 TIEPBBIX WIEHOB apu(PMETHUECKOI TPOrPECcCHH.

I'eomeTpuyeckas nporpeccusi. @opmyJia n-To YieHa F€OMETPUUYECKOM MPOTPECCUU.
Pewrenue 3aaa4 ¢ TOMOIIBIO CUCTEM YPABHEHUN BTOPOM CTEIICHHU.
Pemenne 3a1ay ¢ HOMOLIBIO CUCTEM YPaBHEHUM, UCIIOIb3Ysl TEOMETPUUYECKHUE TOHATHS.

100. Pemrenue 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUH. 3aaun Ha JBH)KEHUE.
101. Pemenue 3a1au ¢ MOMOIIBIO CHCTEM YPAaBHCHHUM HA MPOIICHTHI.
102. O6obmaronuii ypox.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI U1l YYEHUKA:

A.T. MopakoBud «Anredpa 7»: yaeOHHK 17151 00111e00pa30BaTeNbHbIX yupexaeHuil — MockBa:
Mmuemo3zuna, 2020 rog.

A. T'. MopakoBud «Anredpa 7»: 3agayHUK il 00IIe00pa30BATENbHBIX YUPEKACHUH —
Mocksa: Muemo3una, 2020 rog.

A.T. MopakoBud «Anredpa 8»: yueOHHK 1151 00111e00pa30BaTeNbHbIX yupexaeHuil — MockBsa:
Mmuemo3zuna, 2020 rog.

A. T'. MopakoBud «Anrebpa 8»: 3amayHuK i 00II€00pa30BATENbHBIX YUPEKACHUH —
Mocksa: Muemo3una, 2020 rog.

A.T. MopakoBud «Anredpa 9»: yaeOHUK 17151 00111e00pa30BaTeNbHbIX yupexaeHuil — MockBa:
Mmuemo3su-ga, 2020 rog.

A. T'. MopakoBud «Anredpa 9»: 3amayHuK i 00IIe00pa30BATENbHBIX YUPEKACHUH —
Mocksa: Muemo3una, 2020 rog.

METOINYECKHUE MATEPHUAJIBI 1JId YYUTEJIS:

JI. A. AnekcangpoBa. Anrebpa 7: caMmocTosTeNnbHBIE paboThl s 7 Kiacca
001e00pa3oBaTenbHBIX YupexkaeHuii — MockBa: Muaemosuna, 2021 rog.

E. E. TynpunHckas. Anrebpa 7: 6aumonpoc, mocodue Ajs ydarmxcs: 001meo0pa3oBaTebHbIX
yupexaeHui — Mocka: Maemosuna, 2015 rog.

A. T'. Mopnkosuu, E. E. Tynpuunckas. Anrebpa 7-9. 8 kiacc: Tectbl s 7-9 kiaccos
0011e00pa3oBaTeNnbHBIX YupexkaeHuii — MockBa: Muemosuna, 2019 rog.

J. A. AnekcanmpoBa. Amnrebpa. 8 Kiacc: CaMOCTOATEIbHBIE PAOOTHI TUTSt
00111e00pa3oBaTeNbHBIX YUPEKICHUH, yaeOHoe mocoone — MockBa: Muemosuna, 2016 rog.
1O. 1. Ayauuusiy, E. E. Tynpunnckas. Anre6pa. 8 kiacc: KOHTpOJIbHbIE paboThl — MockBa:
Mmuemo3suna, 2021 rog.

E. E. TynpunHckas. Anrebpa 8: 6muronpoc, mocodue ajs ydarmxcs: 001meo0pa3oBaTeIbHbIX
yupexaeHuii — MockBa: Maemosuna, 2015 rog.

Jlunaktudeckue mMarepuansl no anredpe anst 9 xinaccos /FO.H.Makaperues, H.I'.Muniok. —
M.: IIpoceemenne, 200218rom.

A. T'. Mopnkosuu, E. E. Tynpumnckas. Anrebpa 7-9. 9 kimacc: Tectbl s 7-9 kmaccos
0011e00pa3oBaTeNbHBIX YupexkaeHuii — MockBa: Muaemosuna, 2019 rog.

[L.U. AnteiHoB. Anrebpa. Tectsr 7-9 knace — M.: «/Ipodar, 2003 rox.

E. E. Tynpumnckas. Anredpa 9: 6auronpoc, mocodue sl ydanuxcsi 001eo0pa3oBaTeIbHBIX
yupexaeHuit — Mocksa: Muemosuna, 2015 ron.

M.b.Munmok, H.I'. Munmiok Temarudeckuit KOHTpOIIb 110 anredpe 9 kimacc — M.: « MHTEIeKT
— Lentp», 2019 rox

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH.:
bu6mmoteka IIOK https://m.edsoo.ru/7f415b90

bubmuoreka I{OK https://m.edsoo.ru/7f417af8

bubmuoreka I{OK https://m.edsoo.ru/7f419d08

HUHTEPHET: pemy OI'D.


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

		2024-02-20T13:56:07+0700
	Мельникова Любовь Владимировна




