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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYPCOB OCHOBHOT'O OOIIETO
o0pa3oBaHus: OHA 00ECTICYMBACT U3YUYCHHUE JAPYTUX TUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOJAMMO JUIs
NPOJIOJDKEHUsT 00pa3oBaHMsl W JJIS TOBCEJAHEBHOM Ku3HU. PazButue vy
oOy4JaroImmMXxcss HAyYHBIX TPEJICTABICHUNH O TMPOUCXOKIACHUU U CYIHOCTH
anreOpanueckux aoOCTpakiuii, crnoco0e OTpakeHUsl MaTeMAaTHYeCKOW HayKou
SBIICHMA W TIPOLIECCOB B TIPHPOJEC M OOIIECTBE, POJU MATEMaTHYCCKOTO
MOJICTUPOBAHKMS B HAYYHOM TIO3HAHWUM H B TPAKTUKE CIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAa4eCTB MBIIUICHHS, HEOOXOIUMBIX
JUISL aianTaiud B COBpPEMEHHOM IdpoBoM obmiecTBe. M3yueHue anreOpbl
oOecrieunBaeT  pa3BUTHE YMCHHs  HAOMIOMaTh, CpaBHUBATh, HAXOJWUTH
3aKOHOMEPHOCTH, TpeOyer KPUTUIHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU JCHCTBHS, BBIBOJIBI, (HOPMYIUPOBATH
yTBepkaeHuss. OcBoeHHEe Kypca anreOppl oOecredymBaeT pa3BUTHE JIOTHUYECKOTO
MBINIJICHUST OOYYaIONMUXCS: OHM WCIOJB3YIOT JCAYKTHBHBIC W WHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHNEe W KOHKPETH3alMI0, a0CTparMpoBaHUE M aHAJIOTHUIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHOM
JEATENHbHOCTH OOYYalOMUXCs, TO3TOMY CaMOCTOATEIHLHOE pEIICHHE 3aaad
0OyJarOIIMMHUCS SIBIISICTCS peann3alenl JesTeIbHOCTHOTO MIPUHITUTIA O0yUCHUS.

B crpyktype mnporpammsl ydeOHOTO Kypca «Anrebpay yriyOnéHHOTO
U3YYCHHSI OCHOBHOE MECTO 3aHHMAIOT COJEP’KATETHLHO-METOINYECKUE TUHUU:
«Uucma w BBIUKCIEHUS», «ANTEOpandecKre BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas #3 3THX COAEPKATETHbHO-METOIUYECKHUX
JMHUHN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUS Kypca, B3aUMOJICHCTBYS C
IpYTUMH €ro JUHUSMU. B xozme u3ydeHuss Kypca OOy4yaromuMCS TPUXOIUTCS
JIOTUYECKU PaCCyKIaTh, HCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsI3n
C OTUM B MPOTPaMMy y4eOHOTro Kypca «Airedpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYECKOTO
oOpa3oBaHHSd U  CIOCOOCTBYIOIIME  OBJAJACHUIO  OOYYAarONIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTteMaThudeckoro s3bika. ComaepiKaTelbHOW M CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapakxTep.

Conepxanue mnuHUM «Yucina ¥ BBIYUCICHHS CIY>KUT OCHOBOW JUIs
JAJIbHEHMIIIEr0 U3y4eHHUs MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIb30BATHCA AITOPUTMAMH, a
TaKk)Ke MPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAJILHBIMH W HWPPANHMOHAIBHBIMH YHCIaMH, (OPMHUPOBAHHEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHHIO.

Coneprkanue nByX anreOpandecKkux JUMHUN — « AIreOpanyecKue BhIPaKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYXkarolel peanbHocTi. Ha ypoBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT  pallMOHAIbHBIX
BBIpOKEHU. AnreOpa JEMOHCTPUPYET 3HAYCHHUE MATEeMAaTHKW Kak s3bIKa JUIs
MOCTPOCHUSI MAaTeMAaTUYECKHX MOJIEJe, OMHCaHUsi TMPOLIECCOB U  SIBICHUM
peanbHOro mupa. B 3agaun oOyuyeHust anreOpe BXOIAT Takke JalibHEHIIee
pa3BUTHE QITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOAWMOIo, B YaCTHOCTH, s
OCBOCHMSI Kypca HHPOPMATUKH, U OBJIAJICHUE HABbIKAMU JICyKTUBHBIX
paccyxaenuit. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUsI, CIOCOOHOCTEN K MATEMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue pyHKIMOHAIBHO-TpaQUUeCKO JTMHUM HALEJICHO Ha MOJIyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUISL OIIMCaHUSl U UCCIIEI0BaHUs Pa3HOOOpa3HbIX MPOLIECCOB U SIBJICHUI B IPUPOAE
u obOmectBe. M3yueHue marepuana CrIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCS
YMEHHMS UCIOJIb30BATh PA3IMYHbIC BbIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATHKHU —
CJIOBECHOI'0, CHMBOJMYECKOr0, rpauyeckoro, BHOCUT BKJIaJI B (popMupoBaHHe
IPEICTABICHUN O POJIM MATEMATHKHU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

VYriyOnénnbIi Kypc anreopsl XapaKTEepU3yeTCs U3yYECHHEM
JIOTIOJTHUTENIBHOIO TEOPETUYECKOro amnmapara M CBA3aHHBIX C HHM METOJIOB
peuieHust 3anad. AnreOpa sIBISIETCS A3bIKOM IS OMUCAHUST OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTEMAaTHYECKOro MozaenupoBanusd. [lpum
3TOM CcaMU OOBEKThl MAaTEMATUYECKHUX YMO3AKIIOUEHHI U MPUHATHIE B anredpe
OpaBUjia WX KOHCTPYMPOBAaHHUS  CIIOCOOCTBYIOT — (POPMHUPOBAHUIO  YMEHHI
000CHOBBIBAaTh U JOKA3bIBaTh CYKJICHUS, PA3BUBAIOT MAaTEMATUYECKYIO UHTYULIUIO,
KpPaTKO U HAIJIAJIHO PACKPBIBAIOT MEXaHU3M JIOTMYECKUX MOCTPOEHUN M ydaT uX
npuMmeHeHuto. Tem campiM anrebpa 3aHMMAaeT OJHO M3 BEAYIIUX MECT B
(opMuUpOBaHNU HAYYHO-TEOPETHUECKOTO MBIIIJICHHUS 00YJarOIIUXCSl.

CornacHo yueOHOMY IulaHy B 7-9 kjaccax u3y4daercss y4deOHBIA Kypce
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3JieNibl COJACP>KAHUS:
«Uucma w BBIUKCICHUSN», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHUS U
HEPABEHCTBAY, « DYHKITUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs B 8 kiacce - 170 gyacoB
(5 yacoB B Hezen), 9 kiacce — 170 yacoB (5 4acoB B HEJENIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Ymucsia 1 BBIYUCTICHUSA

Panmonansubeie uncna. CpaBHEHUE, YNOpsAJAOYMBAHHE M apu(DMETHUYECKUE
JIEUCTBUA C pAMOHAIIBHBIMA YHCIaMU. YUCI0Bas npsiMasi, MOAYJIb YUCA.

Crenenb C HaTypaJdbHBIM IIOKa3aTeldeM M €€ CBOMCTBA. 3amKcCh 4YHCIA B
JNECATUYHOM MO3UIIHOHHON CUCTEME CUUCIICHUS.

Pemenne TekCTOBBIX 3a7a4 apuMeTUIecKuM crocobom. Pemenue 3amau u3
peaTbHOM MPAKTUKU HA YacTH, HA ApoOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHUMA
U TIPOTIOPIMN TIPU PEIICHUM 3a/1ad, PEIICHHWE 3a7a4 Ha JBWKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JenumocTs 1ienbix yuces. CBOHCTBA AEIUMOCTH.

[Ipocteie u coctaBHble uncna. UYETHble W He4yéTHbIE uwnciaa. lIpuzHaku
nenuMmoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku JEITUMOCTH CyMMblI U
IIPOU3BEICHUS LIETbIX YHCEI [IPU PEIIEHUU 33/1a4 C TPAKTHUYECKUM COJIEPKAHUEM.

HaunGonpimuii o0mmii nenurens U HauMEHbIee 00IIee KpaTHOe JABYX YHCE].
B3aumno npocteie uncna. Anroputm EBkinna.

Jlenenue ¢ octaTkoM. Apu(METHUECKUE OTIEPAIIMH HAJl OCTaTKaMHU.

AJireOpanvecKkue BbIPaKeHHU I

BripaxkeHne ¢ nNEepeMEHHbIMH. 3HAUYEHUE BBIPAKECHUS C MEPEMEHHBIMMU.
[IpencraBieHne 3aBUCUMOCTH MEX1y BETUUMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxiecTBeHHbIE MTPe0Opa30BaHus AreOpanyecKuX BhIPAKEHUM.
Jloka3aTenbCTBO TOXK/IECTB.

Opnnouwnensl. OnHOWIEH CTaHAAPTHOTO BUJ1a. CTENEHb OJJHOWICHA.

MHorousiensl. MHoOrowieH craHgapTHoro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxxeHue, BBIYUTAHUE, YMHOXKEHHE W JIeJeHue MHorowieHoB. [IpeoOpazoBanue
LEJIOTO BBIpaXK€HUs B MHOTOWIEH. KOpHM MHOrOUJIEHa.

@opMyJbl COKPAIEHHOTO YMHOKEHHS: KBaAPAaT CYMMBI U KBAJIpaT pa3HOCTU
JIBYX BBIPOKCHUH, KyO CYMMBI M KyO Pa3HOCTH JBYX BBIPOKECHHH, Pa3HOCTH
KBaJApaTOB JIBYX BBIPAKECHUM, TMPOU3BEACHHE PA3HOCTM H CYMMBI JIBYX
BBIpa)KEHU, CyMMa U Pa3HOCTh KYOOB JIByX BBIPAKCHUI.

Pa3nosxenue MHOTOWJIeHa Ha MHOKUTENN. BoiHeceHrne 00111ero MHOXHUTEINS 32
CKOOKU. MeToJ1 TpyIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ onHor nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OJHOW IIEpEeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUH. YpaBHEHHE Kak
MaTeMaTU4eCcKasi MOJEIb PEAIbHON CUTYaIUU.



JluHeniHOe ypaBHEHME C OJHOM INEPEMEHHOM. UMCIO KOpPHEW JIMHEHWHOIO
ypaBHEHUsA. PelieHne TEKCTOBBIX 3a7ad C NOMOLIBKO JIMHEWHBIX YpPaBHEHHM.
JIuHenHOEe ypaBHEHME, COJEPKALLEE 3HAK MOIYJIA.

VYpaBHeHue ¢ AByMsl iepeMeHHBIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMsI
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YPAaBHEHUHW C JBYMsI [E€PEMEHHBIMHU.
I'paduyecknii MeTO] peIICHUS CHUCTEMbl JMHEHHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMH. Pernienue cucteM JMHEWHBIX YPaBHEHUW C ABYMS MEPEMEHHBIMU
METOAOM TMOJICTAHOBKA H METOJAOM cioxkeHus. Cucrema JABYX JIMHEHWHBIX
YPaBHEHUM C IByMsI IEPEMEHHBIMH KaK MOJIEJNIb PEAJIbHOM CUTYallUH.

DOyHKUUHA

KoopaunaTta Toukn Ha npsiMoil. YnciioBble TPOMEXKYTKHU. PaccTosiHue MexIy
JIBYMsI TOYKaMHU KOOPJIMHATHOM MPSAMOIL.

[IpssimoyronbHas cucrema KoopauHaT. AOcuucca W OpAMHATA TOYKH Ha
KoopJauHaTHOM TuiockocTu. [Ipumepsl rpadukoB, 3amanHbix Gopmynamu. Urtenue
rpauKOB peaIbHbIX 3aBUCUMOCTEH.

OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. [loHsThe (yHKIUU.
OyHKIMS KAk MaTreMarhuyeckas MoOJeNb peajbHOro mnpornecca. OobnacTh
omnpeneneHuss W obnacte 3HaueHH ¢GyHKuuU. CrnocoObl 3agaHust (PYHKIMH.
I'paduk pynkuuu. [loHsATHS MakcUMyMa U1 MUHUMYMa, BO3pacTaHusl U yObIBaHUS
Ha [IPUMEPAX PEAIbHBIX 3aBUCUMOCTEM.

JIuneintnas Qynkums, e€ cpoiicTBa. I'paduk nuHeitHOW QyHkMU. I'padux
dyukun y = |X|. Kycouno-3ananubie GyHKINN.

8 KUIIACC

Yuciia 1 BEIYHCTICHUSA

KBanparnbeie kopHHu. ApudMeTndecKkuil KBaJpaTHbIH KOPEHb U €r0 CBOMCTBA.
IlonsiTne uppanmoHaNIbHOrO uucia. [IeHCTBUSA C HMPpPaUMOHAIBHBIMU YHCIAMU.
CBolicTBa IEUCTBUI C UPpalMOHAIBHBIMU YHciIaMy. CpaBHEHUE MPPALMOHAIBHBIX
YHCEJL.

[IpeacraBienuss O pacHIMPEHUSX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHBIX, LEJbIX, PAalMOHAIBHBIX, IEHCTBUTENBHBIX uHcel. CpaBHEHUE
yuces. YucnoBble MPOMEXYTKH.

HevictBus ¢ ocrtatkamu. Octatku creneHeld. lIpumeHeHHe OCTaTKOB K
PELICHUIO YPABHEHU B 1I€JIBIX YMCIaX U TEKCTOBBIX 3ajau.

Pa3zMepsl OOBEKTOB OKpPYXAlOLIEr0 MHpA, UIMTEIbHOCTh IMPOLIECCOB B
okpyxatoieM mupe. CTaHZapTHBIN BUJ YHCIIA.

AJiredpandecKkue BbIPaKeHHU s

AnreOpaunudeckast poOb. JlomycTHMble 3HAYEHUs MEPEMEHHBIX B JIPOOHO-
palMOHAIBHBIX BbIpaXeHUsIX. OCHOBHOE CBOMCTBO anreOpandyeckoil apoOu.



CrnoxeHre, BBIYMTAHUE, YMHOXXCHHE M JICJICHHE aireOpandeckux JapoOei.
Brinenenue menoit yactu anredOpandeckoi 1poou.

PauuonaneHbIe BBIPAYKEHHUS. ToxiecTBeHHbBIE npeoOpazoBaHus
pPalMOHAIBHBIX BBIPAKEHUH.

Jlonmyctumble  3HA4Y€HUs IEPEMEHHBIX B  BBIPAKCHUAX, COAEPIKALLUX
apudmeTrnyeckue  KBaJapaTHble KOpHM. TOXZECTBEHHblE IpeoOpa3oBaHUS
BBIPAXKEHUI, colepKaluX apupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb c 1enplM MokazareneM u €€ cBoiicTBa. lIpeoOpa3zoBanue
BBIPAKECHUI, COAEPKALIUX CTEIIECHU.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
KosmuecTBO neiCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHUs, CBOJMMBIE K JIMHEMHBIM YPaBHEHUSIM WM K KBaJpaTHBIM
ypaBHeHMsM. KBaspaTHOEe ypaBHEHHE € TapaMeTpoM. PellieHne TeKCTOBBIX 3a1a4 C
MIOMOIIIBIO KBAaJIPAaTHBIX YPAaBHEHUM.

JpobHo-palinoHanbHble  ypaBHEeHMs. Pemienwe  IpoOHO-pallMOHAIbHBIX
ypaBHeHMI. PelieHne TEKCTOBBIX 3a7ad € NOMOIIBIO JPOOHO-PALMOHAIBHBIX
ypaBHeHMi. ['paduueckas nHTepnpeTanusi ypaBHEHUN ¢ ABYMs IEPEMEHHBIMHU.

Uucnossle HEpaBeHCTBA. CBOKWCTBA YUCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBa. CIIOKEHHE
U YMHOXEHHE YHMCIOBBIX HEpaBeHCTB. OLEHMBAaHHE 3HAYECHUS BBIPAKCHUS.
JloKa3aTenbCTBO HEPABEHCTB.

[loHATHE O pelmeHnH HEPABEHCTBA C OJHOM IIEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHEelHOE HEPAaBEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBA €0 PELICHHM.
Pemenne nuHENHBIX HEPABEHCTB C OJTHOM IepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemeHne TEKCTOBBIX 3aad ¢
IIOMOIIBIO JIMHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

DOyHKIUH

OO6macTh omnpeseieHnss 1 MHOXECTBO 3HaueHMH (yHKimnn. CriocoObl 3a1anus
bynkui. ['padux dyakuun. Urenne cBoiicTB dyHKIMU 110 €€ rpaduky. [Ipumeps
rpadukoB QYHKIUH, OTPaKAIOIIUX PEabHbBIE MPOIIECCHI.

Jluneitnas Qynkmus. DyHKIMM, ONMHUCHIBAIOIIME TPIMYI0 U OOpaTHYIO
IPONOPIUOHATIEHBIE 3aBUCUMOCTH, UX TPapUKu.

Oyuxiun Y = kx, y = kx + b, y = kix, y = x3, y = VX, Y = |X| i ux cBoiicTsa.
Kycouno-3amannbie GyHKIUY.



9 KUIIACC

Yuciia v BbIYMCICHUS

Kopenb n-i1 cremenm wu ero cpoicrBa. CTENEHb € PALMOHAIBHBIM
IIoKa3areseM U €€ CBOMCTBA.

AJireOpanyvecKkue BbIPaKeHHU s

ToxecTBeHHbIE TPEOOpa30BaHUsl BBIPAXKEHUM, COAEpX alIUX KOpeHb N-i
creneHu. ToeCTBEHHbIE TPeoOpa30BaHUsl BBIPAXKEHUH, COAEPKAIUX CTENEHb C
pPalMOHAIIBHBIM I10KA3aTEJIEM.

KBagparsusiii TpéxuwineH. KopHu KkBagpaTHOro tpéxwieHa. PaznoxeHue
KBaJpaTHOI'O0 TPEXWICHA HA JINHEHHBIE MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

bukBanpartssle ypaBHeHMs. [IpuMepbl TPUMEHEHUN METOA0B PABHOCUIBHBIX
npeoOpa3oBaHUi, 3aMEHbl MEPEMEHHOH, TpaUyYEecKOro MeToAa MNpU pEUICHUH
ypaBHEHUU 3-U U 4-1 CTENICHEM.

Pewenne npoOHO-panMoOHaIbHBIX YPABHEHU.

Pemenune cucrem ypaBHEHU ¢ IByMs IEPEMEHHBIMU. Pelienure npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHMI C NByMs INepeMeHHbIMH. ['paduueckuii meron
pELIeHUs] CUCTEMbl HEJMHEWHBIX YpaBHEHWH C JByMs IepeMeHHbIMH. Cucrema
JIBYX HEIVMHEWHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMH KAK MOJEIb PEATBHOU
CUTYyalUU.

HucnoBble HepaBeHCTBA. PenieHne JIMHEMHBIX HEpPaBEHCTB. J[OKa3aTeabCTBO
HEPABEHCTB.

KBanparnsie HepaBeHCTBa ¢ OJHOW MEpeMEHHOU. PemeHwe KBaapaTHBIX
HEPaBEHCTB I'papuuecKuM METOJOM M METOJOM HHTEpBaloB. MeToJ MHTEpBaIOB
JUISL pallMOHAJIBHBIX HEpaBeHCTB. [IpocTeniire HepaBeHCTBA € TAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 ¢ IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ naByms IepeMEHHBIMHU. PeleHne HepaBeHCTBA € JIBYMs
nepeMeHHbIMH. CHCTeMbl HEPaBEHCTB C JABYMs IepeMeHHbIMU. ['paduueckuit
METO/] PELLIEHHs CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIMHA

Oyukuus.  CpoiictBa  GyHKUMNA:  HYyIM  QYHKIMH,  TPOMEKYTKU
3HAKOMIOCTOSIHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHMsl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIE (PYHKIIMU, HAaNOOJIbIlIeE U HAMMEHbIIee 3HaUCHUsI (PYyHKIUU.

KBamparnunas ¢yHkous u  e€ cBoiictBa. lcmnosnb3oBaHuEe CBOWCTB
KBagpaTuyHOW  (QyHKUMM ans  pemweHus 3aznad.  [loctpoenume  rpaduxa
kBagpatnyHoi (QyHkuuu. Ilonoxenue rpaduka KBagpaTUYHOM (QyHKUMU B
3aBUCHMOCTH OT €€ kKodpduientos. ['paduku GyHkuuii y =ax2,y = a(Xx —m)’uy
= a(x — m)? +n. INoctpoenue rpadukoB HYHKIMI C TOMOIIBIO MPe0OPa30BaHHMIA.

Hpob6Ho-nunHeiHas pynkuus. MccnenoBanue QyHKIUMN.



Oyukmus Y = X" ¢ HaTypaJIbHBIM MTOKazaTesieM N u e€ rpaduk.

YucaoBble M0C/JI€10BaATEJbHOCTH U NPOrPecCHH

[Tonsitue wuwmcinoBoit mocnenoBaTenbHOCTH. KOHeuHbIe W OECKOHEYHbBIE
nocienoBaresbHOCTH.  OrpaHuyeHHass  MOCIENOBAaTE€IbHOCTb.  MOHOTOHHO
Bo3pactatomiasi  (yObIBaromias)  mocieaoBarenbHOCTh.  CrnocoObl  3ajaHus
MOCJIEIOBATEIbHOCTU: ONMKCATENbHBINA, TaOJWYHBINA, C MOMOIMIBIO (HOPMYJBI N-TO
YJIeHa, PEKYPPEHTHBIN.

Apudmernueckass W reomeTpuueckas nporpeccur. CBoicTBa UJIECHOB
apu(MEeTHUYECKOH M TeoMeTpuueckor mporpeccuit. DopMmynabl N-ro YjeHa
apu(pMETHIECKON U reomMeTpuyeckor nporpeccuit. @opmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMEeTHUeCKOW M Te€OMETPUYECKO Mporpeccuil. 3ajayu Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBneHne O CXOAMMOCTH IOCIEIOBATEILHOCTH, O CYMMHPOBAHUHU
0ecKOHEYHO yObIBaIOIIEel FT€eOMETPUYECKON TTPOrPECCHH.

Meton matematnyeckor uHaykuuu. [Ipocrenme npumMepsl.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI YUEBHOTI'O
KYPCA «AJI'EBPA» HA VYTJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHUSI MPOrPAaMMbI IO MaTeMaTUKe
XapaKTepU3yITCS B YACTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

IPOSIBIEHWEM MHTEpeca K TMPONUIOMY M  HACTOSALIEMY POCCUHCKOU
MaT€MAaTHKH, 1EHHOCTHbIM  OTHOIIEHUEM K  JIOCTHKEHUSM  POCCUMCKUX
MAaTeMaTUKOB U POCCHUMCKOW MATEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3THUX
JOCTKEHUN B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBITTOTHEHUIO 00SI3aHHOCTEH TpakJIaHWHA U PEATM3AIUU €TO
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakIaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY)KJICHHUIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUM HAyKH, OCO3HAHUEM Ba>XHOCTH
MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B IEITEIIbHOCTU YUYEHOTO;

3) TPY10BOI0 BOCTIMTAHMSI:

YCTAaHOBKOM Ha aKTUBHOE YYAaCTHE B pEIICHUU NPAKTUYECKUX 3ajad
MaTEMAaTH4YE€CKOM HAIpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTHU MATEMAaTUYECKOTO
oOpa3oBaHUsg Ha TMPOTSHKEHUHM BCEH >KM3HU I yCHEIHOW NpodeccruoHanbHON
NESTENHbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIMBUIYAIbHON TPACKTOPUU 00PA30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEIICHHM, pacCyXICHUW, YMEHUIO BUJIETbH
MaTeMaTH4YeCKUe 3aKOHOMEPHOCTU B UCKYCCTRBE;

5) ueHHOCTEH HAYYHOT0 MO3HAHMS:

OpUEHTaIMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npeACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YeJIOBEKa, MPUPOILI U
oO1ecTBa, MOHUMAaHUEM MaTeMaTHYECKOW Hayku Kak cdepbl 4elIoBeUeCKOi
NESATeTbHOCTU, ATAloB €€ Pa3BUTHUS U 3HAYMMOCTH JJIs Pa3BUTUS ITUBUIIM3AIUU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKW M MaTeMaTH4YECKOW KyJIbTYpOil Kak CpeJICTBOM
MO3HAHUSI MUpPA, OBJIaJCHUEM HaBbIKAMU UCCJIE0BATEIHLCKON JIEATEIbHOCTH;

6) ¢pusmueckoro BocnutaHus, GOPMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIATONOTYUHS:



TOTOBHOCTBIO NPHMEHATh MAaTEMAaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBS,  BEJIEHUS  370pOBOr0  o0paza KU3HU  (30pOBOE  NHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, pEryjspHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, MpPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TaKOTrO K€ IIpaBa JPYyroro 4eioBeKa;

7) 3K0J10TM4eCKOr0 BOCIIMTAHUS:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IIaHUPOBAHUS IOCTYIKOB U
OLIEHKM WX BO3MOXHBIX MOCJEACTBUN Al OKpPY)KAIOIIEH Cpelbl, OCO3HAHHUEM
r7100a1bHOI0 XapakTepa 3KOJIOTHYECKUX IPoOJIeM U IyTeH UX pelIeHMs;

8) ajanTanumM K M3MEHAIIMMCH YCJIOBHSAM COLMAJIBHON M NPHPOIHOIM
cpenbl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH U€pe3 MPaKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHE YYUThCA y JPYTUX JIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESTeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHILIMU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCTBHIO B (DOPMHPOBAHUU HOBBIX 3HAHWUU, (OPMYIHPOBATH UJEH,
HOHSTHS, TUIOTE3bl 00 00BEKTaX M SIBIEHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOyIOLIUMH KOHTPMEP, KOPPEKTUPOBATh
OPUHUMAEMBbIE PEIICHUs] U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, (HOPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTrare ocBOCHHS MpOTpaMMBbI MO0 MaTeMaTHKE HA YPOBHE OCHOBHOTO
o01ero oo6pazoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHecs OBIIAJICHHEM YHHUBEPCATbHBIMHU
M03HABATCIBLHBIMU  JCHCTBUSMH,  YHUBEPCAIbHBIMA  KOMMYHHUKATHBHBIMHU
JICHCTBUSMH U YHUBEPCATHHBIMU PETYISATUBHBIME JEHCTBUSIMH.

IHo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUA
ba3oBble JJoruueckue aeiicTBUA:

BBIABJISAITH U XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYTUPOBATH
OTpe/IeJICHHs] IOHSITUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIINY,
OCHOBAHHUS JIJIsI 0000IIEHNS ¥ CPAaBHEHHUSI, KpUTESPUH ITPOBOJIUMOI0 aHAIIHM3A;



BOCIIpUHUMATh,  (QOPMYJIMPOBaTH W  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAMUTENbHBIE U OTPULIATENIbHbIEC, €IMHIUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS
B (haKkTax, JaHHBIX, HAOMIOJECHUSX U YTBEPXKJIEHUSX, MpeiiaraTb KpUTEPUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JieNiaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUECHH 110 aHATIOTHH;

pa3OupaTh JI0Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKIACHUH (MpsSMbIe U OT
IPOTUBHOI0), TMPOBOAUTH CAMOCTOSITENIBHO JOKa3aTelbCTBA MaTEeMaTHYECKUX
(dakToOB, BBICTpaWBaTh ApryMEHTAIMIO, MPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
OPUMEHSTh METOJ MaTeMaTH4YeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyJIeHus;

BbIOMpaTh crnoco® pernieHuss ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelIeHus, BbIOMpaTh  HaumOoJiee MOAXOIMAIUMH C  y4€ToM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiCTBUSA:

UCIIOJI30BaTh BOIPOCHl KakK MCCIEIOBATENbCKUM MHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHUpYIOUIME  MPOTHBOpPEUYHE,  MpoOIeMy,
CaMOCTOATEJIbHO YCTaHABIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEHM MATeMAaTHYECKOro OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXY COOOM;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUSI M BBIBOJABI MO pE3yjbTaTaM
OPOBEIEHHOTO  HAOMIOEHUS, UCCIENOBAHMS, OKCIIEPUMEHTa, OLIEHUBAThH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0O000IICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOllecca, a TaKKe BBIJIBUTaTh
IPEAINOJIOKEHUS O €r0 PA3BUTUN B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISIT  HEJIOCTATOYHOCTh U HM30BITOYHOCTh HMH(POpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISl pEIIEHUS 3a/1a4u;

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh M HUHTEPIPETHPOBATH
MHGOPMAIUIO PA3NTUYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

BbIOMpaTh (opmy TmpeAcTaBieHUS WHGOpPMAIMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4i CXeMaMu, TuarpaMmMamMu, MHOM rpaduKoil 1 nX KOMOUHAIUSIMU;

OLICHHUBATh HAJEKHOCTh MH(POPMAIMKU MO KPUTEPUSAM, NPEUIOKEHHBIM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSTENBHO.



KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eiiCTBUS

BOCIIpUHUMATh U (POPMYJIUPOBATH CYXkJIECHUS B COOTBETCTBUH C YCIOBUSIMHU U
HesnsMU OOIIEHMS, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS II0 XOIy pPELICHUs 3a/Jayd,
KOMMEHTUPOBATh MOJyYEHHBII PE3YJIbTAT;

B X0/i¢ OOCYKJIE€HHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIA€MOU TEMBI,
npoOsieMbl, penlaeMoM 3ajayd, BbICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha IOMCK
pEILIEHHUs, COIMOCTABIIATH CBOM CYXJEHHUS C CYXJICHUSIMU JIPYTUX YYaCTHUKOB
auanora, oOHapyXUBaTh Pas3lIMYUEe U CXOJCTBO IO3ULUH, B KOPPEKTHOH (opme
(opMyIupOBaTH Pa3HOIJIACHS, CBOM BO3PAKEHMS;

IPEICTABIIATh PE3yNbTAaThl PELICHUS 33Ja4M, SKCIIEPUMEHTA, UCCIEA0BaHuS,
IPOEKTa, CaMOCTOSATEIbHO BbIOMPATh (opMaT BBICTYIUIEHHUS C Y4YETOM 3ajad
PEe3EHTAlMU U OCOOEHHOCTEN ayIUTOpUH;

IOHMMAaTh U HCIOJIb30BaTh NPEUMYIIECTBAa KOMaHAHON U HMHIAWBUAYAIbHON
paboThl MpU pEIICHUH Y4YEOHBIX MaTEeMaTUYECKUX 3a7ad, NPUHUMATh LeJb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboTHI,
pacnpenensaTh BUIbl pabOT, JOroBapuUBaThCs, OOCYKJaTh MPOLIECC U PE3YNbTAT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CYXIEeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMb» M HWHBIE); BBINOJHATH CBOK 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYITMMHU YJI€HAMU KOMaH/bl, OLEHUBATH
KayecTBO pe3yibTaTa W KayecTBO CBOEr0 BKJIAJa B OOMMI pe3ynbTaT IIo
KpUTEPUSIM, CPOPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranuszanus:

BBISIBIISIT MPOOJIEMBI IS PEIICHUS B KU3HEHHBIX U YYEOHBIX CUTYyaIHsX,
OPUEHTUPOBATHCS B PA3JIUYHBIX MOAXOJAX MPUHITHUS PEIICHUN (MHAUBUAYaJIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJATh IUIaH, AJNTOPUTM pEIICHUs 3ajadd (WIH €ro
4acTh), BBIOMPATh CMOCOO pemieHuss ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BapHUaHTHI
penieHuit ¢ yuéToM HOBOM HHGPOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI HHTEJJICKT:

BJIQ/IETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3a7a4n, CAMOMOTHBAIIUU U PEIICKCUY;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHE pPE3yJbTaTa JEATEILHOCTH TOCTABICHHOW IEIN U
YCIIOBUSM, OOBSCHATh MIPUYUHBI JTOCTHXKCHUS U HEIOCTIDKCHUS 11€7TH, HaXOIUTh
omrOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY;

BBIPAKATh OMOLMU TPU H3YUYEHUH MaTEMaTUYECKUX OOBEKTOB U (DaKTOB,
JlaBaTh HYMOIIMOHAIILHYIO OIICHKY PEIlICHUS 3aauu.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 00yuyeHus B 7 Kkiaacce oOydaroIIMiics NOJYyUUT CIAEAYIOIINUE TPEAMETHBIE
pPE3yIbTATHI:

Yucsia 1 BBIYMCICHUSA

PanmnonansHbIe unca.

[TepexoauTh OoT 0gHON (HOPMBI 3aMKCH 4YKCeN K Apyrod (mpeoOpa3oBBIBATH
JIECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB ).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAIBHBIX YMCEIJI, MHOYKECTBA LIEJIBIX
YuCeJl, MHOXKECTBA PALMOHAIBHBIX YHUCEI IPU PELICHUM 3a1ad, IPOBEIACHUU
pacCyXICHUN U JOKa3aTEIbCTB.

[Tonnmath U OOBICHATH CMBICI MO3ULIMOHHOM 3alIMCU HATYPaJIbHOTO YHUCIIA.

CpaBHUBATH U YNOPSAJOUYNBATH PALIUOHAIIbHBIC YUCJIA.

BoinonHsaTh, coueTasi yCTHbIE W TUCBMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBHS C pallMOHAIbHBIMU YUCJIaMU, UCIIOJIb30BATh CBOMCTBA YKCEI U MPaBHIIA
JEVCTBUH, PUEMBI pAllHOHAJIBHBIX BBIYMCIICHHUM.

BrINOMHATH AEMCTBUA CO CTENEHSIMHU C HATYPaJIbHBIMU IMOKA3aTEIISIMHU.

HaxoauTe 3Ha4u€HUsT 4YMCIIOBBIX BBIPAXKEHUM, COJEPHKAIIUX PaALHUOHAIbHbBIC
YKclia M CTENEHU C HATypalbHBIM TOKa3aTejeM, MPUMEHSATh Pa3HOOOpa3HbIe
CIOCOOBI ¥ MTPUEMBI BBIUUCIIEHHUS, COCTABISATh U OLICHUBATh YMCIIOBBIE BHIPAXKCHUS
IpU pEUICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYrUX Y4eOHBIX MPEIMETOB.

OkpyrisiTh  4YMclia C 3aJaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
NPAaKTUYECKOM CHUTyallMW, BBINOJHATh NPHUKUIKY UM OLEHKY pe3yibTaTa
BBIUMCIICHUM, OLICHKY 3HAYEHWM 4YHCIIOBBIX BBIPAKECHUN, B TOM 4YHCIE IIPU
pELIEHNH NMPAKTUYECKUX 3a]ad.

Pemate TekcTOBBIE 3alaud  apUPMETHUYECKUM CIIOCOOOM, HCIOJIb30BaTh
TaOJIULIBI, CXEMBbI, YEpPTEKH, IPYrHe CpeAcTBa MPEACTABICHHS [aHHBIX MpU
pelIeHnHN 3a1a4.

Pemate mpakTHKO-OpMEHTHPOBAHHBIE 33Ja4Y, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIIEHUS 3a7a4 C YYETOM OrPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

JleauMOCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 33/1a4 IPU3HAKU JIETMMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku JeIUMOCTH CyMMBbI U MIPOU3BEACHUS IIEIbIX YUCE.

PackianpiBaTh HA MHOKHUTENH HaTypalbHbIC YUCIIA.

CB0OOO/MHO omepupoBaTh MOHATHUSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aUMHO ITPOCTBIE YKCIIA.

Haxonute Hambonbpmuii oOMMNA AeNUTeNh U HAaUMEHbIee OO0Ilee KpaTHOE
YHUCEJ U UCIIOIb30BaTh UX MPH PELICHUH 33]a4, IPUMEHATh AITOPUTM EBKIIH .

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOAYJII, IPUMEHATh CBOMCTBa
CpPaBHEHUI IO MOJIYIIIO.

Asire0OpanyecKkue BbIPasKeHU

BripakeHus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh aireOpandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSThH
e€ B MpoIecce OCBOCHMS yueOHOTO MaTepuala.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKEHHN NpPH 3aJlaHHBIX 3HAYEHUSX
NIePEMEHHBIX.

Hcnonp30BaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJECTBEHHBIC
npeoOpa3oBaHus BBIPAXKEHUH, TOKa3bIBATh TOXK/IECTBRA.

MHoOro4neHsI.

Beimonuate  mpeoOpa3oBaHus — 1IEJOT0  BBIPAXEHUSI B MHOTOWICH
MPUBEJICHUEM TTOI00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

Boinonuats neicTBus (ClI0KEHUE, BBIUUTAHUE, YMHOXKEHHUE) ¢ OJHOUJICHAMHU
¥ C MHOTOUYJICHAMH, IPUMEHSTH (hOPMYJIbI COKPAIIEHHOTO YMHOXXEHUS (KBaapatT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHKCJIE JJIs1 YIPOUIEHUS BEIYMCICHHM.

OcymiecTBISATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TMOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXHTEJSI, TPYIIUPOBKHU CIaraeMbIX, TPUMEHSIS
(bopMyIBI COKPAIIEHHOTO YMHOKCHHUS.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST PAa3IUYHBIX 3aja4
U3 MaTEeMaTUKHU, CMEXHBIX IPEJAMETOB, U3 PEallbHOW MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypaJlbHBIMU TMOKa3aTEIsIMU JJIs
peoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemarp nMHElHBIE YpaBHEHHS C OJHOM IEPEMEHHOM, NPUMEHSSA NpPaBHIIA
nepexo/ia OT UCXOJAHOTO YPaBHEHUSI K paBHOCUIILHOMY eMy. [IpoBepsTh, siBhsieTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TogOupaTes mnpuMepsl Tap 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTO
YpaBHEHUS C IByMsI IEPEMEHHBIMH.



Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
IBYMs TEPEMEHHBIMH, MOJB3YSICh TpaUKOM, HPUBOAUTH NPUMEPHl PELLIECHUS
YPaBHEHMS.

Pewmate cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH, B TOM
qucIie rpapuvecKu.

CocTraBnsaTe M pelaTh JMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
YPaBHEHHMI IO YCJIOBHMIO 3a/layd, HWHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4M IOJy4ECHHBIN Pe3yJIbTar.

DOyHKUUHA

Koopaunate! u rpaduxu.

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOUKH, COOTBETCTBYIOILNE 33 JaHHBIM
KOOpJIMHATaM, JIY4H, OTPE3KH, HHTEPBaJIbl, 3aIMCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OrmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKM I10 33JaHHBIM KOOpAUHATaM.

OyHKIMUY.

Crpoutb rpaduku TUHEUHBIX QYHKIUH.

OnuceiBaTh C MOMOMIbIO (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxonuTe 3HaueHre pyHKIMY 110 3HAYECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili cnoco0 MpeACTaBICHUS M aHalIM3a HUHPOpPMAaLUH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMALIMIO U3 TPAPHUKOB peabHBIX MPOIECCOB
Y 3aBHCUMOCTEH.

Hcnonb3oBaTh cBoOMCTBA (QYHKUMH [ aHanu3a TrpaduKoOB peabHbIX
3aBUCUMOCTEH (HYyIH (YHKIHMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIUH,
OPOMEKYTKM BO3pacTaHusl U yObIBaHUA (YHKIHMH, HAauOOJbLIEE U HAaUMEHbIIEE
3HAYEHUS (PYHKIIMH).

Hcnonb3oBaTe rpauky 1J1sl HCCIEAOBAHUS MPOLECCOB U 3aBUCUMOCTEM, IPH
pELIeHUH 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U PEAIbHON KU3HH.

K xoHiry oOydenHus B 8 ki1acce 00y4aroImMiCs MOJIYIHUT CICAYIOIINE MPEIMETHBIC
pe3yibTaThI:
YucJia 1 BLIYUCJIEHUSA
HppanuunonanpHbie yncia.
[loHnMaTh W HCHOJIB30BaTh MPEACTABICHUS O PACHIUPEHUM YHUCIOBBIX
MHO>KECTB.
CB00OOIHO OTIepHUpOBaTh MOHATHUSIMU: KBaJAPATHBIM KOPEHb, apu(OMETUICCKUMA
KBaJIpaTHBI KOPEHb, UPPALIMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHHIC
KOPHH, UCTIONB3Yd  TpPU  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBITIOJTHSATH



npeoOpa3oBaHusl BBIPAKEHUHN, COAEPKAIIUX KBAJpPaTHBIE KOPHH, HCIOJIb3Ys
CBOWCTBa KOPHEM.

Hcnonb30BaTh HayajdbHbIE MPEJICTABICHHUS O MHOKECTBE IEHCTBUTEIbHBIX
YHUCeJN JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIUYMCICHUH, U300pakaTh IEHCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

Hcnonb3oBaTh 3amucu OONBIIMX M MaJIbIX YUCET C MOMOIIbIO JECATUYHBIX
npobeit u creneHedt uywcia 10, 3amuChIBaTh U OKPYTJISTH YUCIIOBBIE 3HAYCHMUS
peanbHbIX BEJIMYUH C UCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emuMoCTb.

CB0o0O/HO omepupoBaTh TMOHSATHEM OCTaTKa MO MOJYJI0, TMPUMEHATH
CBOMCTBAa CPABHEHUN MO MOJYJIIO, HAXOJUTh OCTATKU CyMMBbI U IIPOU3BEICHHUS IO
JaHHOMY MOJYJIIO.

AJiredpanvecKkue BbIPaKeHHU s

JpoOHO-paliioHaNbHbIE BEIPAKEHHUS.

Haxoauth momycTumple 3HA4YEHUSI NMEPEMEHHBIX B JIPOOHO-pAllMOHAIBHBIX
BBIPaKEHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO palliOHAILHON JIPOOHU.

BrinonHaThs npuBeneHue anredpandeckux apodel K o0IieMy 3HaMeHaTelto,
CJIOKEHUE, YMHOXKEHUE, JIeTICHUE anre0pandeckux JIpooei.

BrinonHATh TOXKIeCTBEHHBIE TPE0Opa30BaHUsl PAIIMOHAIBHBIX BBIPAXKEHUM.

[TpumMensTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUS Pa3IUYHbIX 3a]1a4 U3
MaTEMaTUKU, CMEKHBIX MIPEIMETOB, U3 PEAIbHOU MPAKTUKH.

Crenenu.

[IpuMeHsATh, TMOHSTHE CTENEHU C IeJbIM TOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKEHUHN, COIEPIKAIIUX CTEIICHH C LIEJIbIM IMOKA3aTeJIeM.

HppanmonanbHble BbIPAXKEHUS.

HaxoauTs nonyctrmbie 3HaU€HHS IEPEMEHHBIX B BBIPAKEHUSIX, COAEPKAIINX
apu(dMeTHUEeCKHE KBaJIpaTHbIE KOPHHU.

Breinonuate mnpeoOpa3oBaHuss HMPPALUOHAIBHBIX BBIPAKEHUN, HCIOIB3YS
CBOWCTBa KOPHEM.

YpaBHeHUS] H HEPABEHCTBA

Pemats kBagpaTHbIC YpaBHEHHUS.

Pemats ApoOHO-paliiOHANIBHBIE YPABHEHMUSI.

Pemiate nuHEWHBIE ypaBHEHUS C MMapaMeTpaMH, HECIOKHBIE CHCTEMBI
JIMHENHBIX YPABHEHUH C IMapamMeTpaMH.

[IpoBoauTh HCCnenOBaHKS YPAaBHEHUW U CUCTEM YPABHEHHM, B TOM YMUCIE C
npuMeHeHueM rpaduyeckux TpeacTaBlieHuid (yCcTaHaBIWBaTh, WMEET JIH
YpaBHEHUE WJIM CHUCTEMA YPABHEHUU pPEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTth OT cioBecHON (HOPMYIUPOBKH 3alauu K €€ airedpandecKon
MOJEJIIA C TIOMOIIBK) COCTaBJICHWS YPABHEHMS WM CHCTEMBbl YPaBHEHUH,
UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 334U IOJYYEHHBIN PE3YibTaT.

[IpyMeHAT CBOMCTBA YHCIIOBBIX HEPABEHCTB Ul CPAaBHEHUSA, OLICHKH,
peliaTh JMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, J1AaBaTh
rpa@uyuecKy0 WUIIOCTPALUI0 MHOXKECTBA PEIICHW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMU

[ToHumaTh ¥ KCMONB30BaTh (DYHKIIMOHANBHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHMsI), ONPENCNITh 3HaueHHe (QYHKIUU TO 3HAYEHHUIO
aprymeHTa, onpeaeaTh CBoMcTBa PyHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku QyHKIHI, ONUCHIBATH CBONCTBA YUCIOBOW (PYHKIUU IO €€

rpaduky.

K koHiy 00yuyeHus B 9 kiaacce oOydarImMiics NOJYyUUT CIAEAYIOIINE TPEAMETHBIE
pPE3yIbTATHI:

Ymncsia 1 BBIYUCTICHUSA

CBoOOHO oOmEepUpoBaTh TMOHATUSIMU: KOpPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIbHBIM TOKA3aTEJIEM, HAaXOOUTh KOPEHb N- CTENEHH, CTENEHb C
parMOHABPHBIM TIOKA3aTeIeM, HCIOJB3YS TpHU HEOOXOIUMOCTH KaJbKYJISTOP,
IPUMEHSTh CBOMCTBA KOPHS N-il CTENEHU, CTETIEHU C PAIl[MOHATbHBIM ITOKa3aTEIEM.

Hcnonb30BaTh MOHSATHE MHOXECTBA JCHCTBUTENIBHBIX YKCEN MPU PEIICHHUU
3a/1a4, MPOBEJACHNUHN PACCYKAECHNUN U T0KA3aTEIIbCTB.

CpaBHUBaTh M  YNOPSAJOYMBATH JICUCTBUTEIbHBIE YHUCIA, OKPYIJISAThH
JEHCTBUTENBHBIE YUCIIA, BBIMOJIHATh MPUKHUJIKY PE3yJibTaTa BbIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKEHUU.

AJireOpanvecKkue BbIPaKeHH I

CB00OOHO oOmepupoBaTh TMOHSATHEM KBAJAPATHOTO TPEXUJICHA, HAXOIUThH
KOPHU KBaJIpaTHOI'0 TPEXYJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEHUHBIC MHOXKHUTEIIH.

YpaBHeHUs] H HEPABEHCTBA

Pemate nuHelHbIE W KBaJpaTHbIE YpPaBHEHUS, YPABHEHUS, CBOMSIIHECST K
HUM, IPOOHO-PAIIMOHATILHBIE YPABHEHUS.

Pemate Hecn0KHBIE KBAaJIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pemate MHENHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HCIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPABEHCTB Ha YHMCIOBOW MPSMOIA,
3alUChIBAaTh PELICHUE C IIOMOILIBI0 CUMBOJIOB.

Pemate cuctembl IBYX JMHEWHBIX YpPaBHEHUN C JIBYMsI MEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHEUHBIM.

Pemath HECTI0KHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C MApaMETPOM.



[TpumeHsTh METOABl PAaBHOCHIIBHBIX MPEOOpa30BaHUi, 3aMEHBI TIEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHUN ypaBHeHHM 3-11 1 4-i1 cTeneHel.

Pemiath  cucTeMBl ~ JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBI
HEPABEHCTB Ha YUCJIOBOU MPSIMOiA, 3aMUCHIBATh PEUICHUE C IOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHHs, HEpaBEeHCTBA U HMX CHUCTEMbIl, B TOM YHCIE C
OTPaHUYCHHSIMU, HAIIPUMED, B LIEJIBIX YHCIIAX.

[IpoBOAUTH HCCIIEIOBaHKS YPABHEHUW M CUCTEM YPaBHEHHUH, B TOM YHUCIIE C
npyUMEeHeHueM rpaduyeckux TNpeacTaBieHuid (ycTaHaBIWMBaTh, HWMEET JIH
YpPaBHEHHUE WJIM CHCTEMA YPABHEHUW pEIICHUS, €CIHM HMEET, TO CKOJbKO, M
nmpouee).

Pemate TekcToBBIE 3amauM anreOpaMvyecKUM CHOCOOOM C  MOMOIIbIO
COCTAaBJICHMSI YpaBHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M MX CUCTEMBI ISl COCTABJICHHUS
MAaTEMATUUYECKOM MOJEIM pEajJbHOM CUTyallud WA T[PUKIAJHON 3aJa4H,
UHTEPIPETUPOBATH MOJYUYECHHBIE PE3YJIbTAThl B 33JAaHHOM KOHTEKCTE.

YucsoBbie MOC/I€10BATETbHOCTH U MPOTrPeccHn

CB0OO/JHO oOmnepupoBaTh MNOHATUSIMHU: 3aBUCUMOCTb, (YHKLHS, Trpapuk
GyHKIMU, TMpsMas MPONOPUMOHANBHOCTb, JIMHEWHas (yHKUuUsA, oOpaTHas
MPONOPIUOHANIBHOCTD, Mapadosa, rurnepoosia, KycouHO-3a1lanHast (QyHKITHS.

HccnenoBarh pyHKIUIO 110 €€ rpaduKy, YyCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh ONpEeNeNeHUsl, MHOKECTBO 3HAUYCHHM, HYIM (QYHKUUU, MPOMENKYTKH
3HAKOMOCTOSIHCTBA, TMPOMEXYTKM BO3pacTaHus M yObIBaHUA, YETHOCTh U
HEYETHOCTh, HAMOOJbIIEE U HAMMEHBIIEE 3HAYECHUS], ACUMITOTHI.

Pacno3HaBaTh KBaJgpaTUyHyr (PYHKIHIO 1O (Gopmylie, IPUBOAUTH PUMEPHI
KBaJIpaTUYHBIX (PYHKUUN U3 peaabHOM KU3HU, PU3UKHU, TEOMETPUU.

Omnpenenarp moiokeHue rpaduka KBaJApaTUYHON (YHKIMH B 3aBUCUMOCTH
ot e€ kKod(hpHUIMeHTOB.

Crpouts rpaduk KBagpaTWYHOW  (QYHKIUH, ONHCHIBAaTH  CBOWCTBA
KBaIpaTUIHON (QYHKIUHU MO e€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHUS 3a/1a4.

Ha mpumepe kBanpatuanoit GyHkimu ctpouth rpaduk Gpynkmun y =af(kx +
b) + ¢ ¢ momokto peodpazoBanuii rpaduka GyHkuu y=Ff(X).

WnmoctpupoBaTh ¢ moMmolpio Tpaduka peajbHYIl0 3aBHUCHUMOCTh WM
IIPOLIECC 10 UX XapAKTEPUCTUKAM.

Apudmerndeckasi 1 reoMeTpHYECKasi MPOrPecCHu

CB060HO ONEpUPOBATH MOHATHIMU: TIOCIEA0BATENBHOCTD, apudmMeTnieckas
Y T€OMETpHUYECKasi IPOrPECCHH.



3amaBath TOCIENOBATEILHOCTH PAa3HBIMH  CIOCOOAMHU:  OIHKCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBIO (POPMYIIBI N-TO WICHA, PEKYPPEHTHBIM.

BbINONHAT,  BBIYMCIEHHS €  HCHOJB30BaHHEM (opMya N-ro  4jeHa
apu(pMETHIECKON 1 TE€OMETPUUECKON MPOTPECCUI, CYMMBI MIEPBBIX N YJIEHOB.

N300pakath uieHbl MOCIENOBATEIBHOCTH TOYKAMHU HA KOOPJIUHATHOM
IUIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YKUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMH, B TOM
YHUCIIE 3a/I1a4U U3 PeabHOM JKU3HU (C MCIIOJIb30BAaHUEM KaJIbKYJISTOPa, IU(PPOBBIX
TEXHOJIOTHH).

Pacnio3HaBate ¥ NOpUBOAUTH MNPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OTPAaHUYEHHBIX  MOCJIEIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

NmeTh nipecTaBICHUE O CXOUMOCTH TIOCIIEIOBATEIIBHOCTH, YMETh HAXOUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKOMN MPOTrPECCUH.

[IpuMeHATH, METO4 MaTEeMAaTHUYECKOW MHIYKIIMH ITPY PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJsnvecTBO 4acoB JIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uu¢posbIe)
Ne ni/m NpPOrpaMMBb Beero KOHT%oanble HpakTﬁl/I‘IECKHe 0Bpa30BATENBHBIE
padoThI padoTbI pecypeb
. bu6moreka [JOK
1 VYpaBHEeHUs 1 HEpaBEHCTBA: HEPABEHCTBA. 22 1 https://m.eds0o.ru/7f414736
2 Uucna v BBIMUCIIEHUS: KBAIPAaTHBIN 17 1 bubnuorexa [IOK
KOpEHb https://m.edsoo.ru/7f414736
3 YpaBHEHHUS U HEPABEHCTBA: KBAJIpaTHbHIC 28 1 1 bubmuorexa [JOK
ypaBHCHHSI https://m.edsoo.ru/7f414736
4 Anrebpandeckre BeIpaKeHUS: APOOHO- 7 1 1 bubmuoreka [JOK
paIMOHAIBHBIE BBIPAKEHUS. https://m.edsoo.ru/7f414736
5 YpaBHEHHS 1 HEPABEHCTBA: IPOOHO- 23 1 bubmuorexa [JOK
palnMoHaIbHbIE YPABHEHUS https://m.edsoo0.ru/7f414736
bubnuoreka [JOK
6 Dymrui. 17 ! ! https://m.edsoo.ru/7f414736
_ bubmuoreka [JOK
7 AnreOpandecKue BBIPAXKCHHS: CTEIICHU 14 1 https://m.edsoo.ru/7f414736
_ bubmuoreka [JOK
8 Uwcrna v BEIYUCICHUS: JISTUMOCTb. 9 1 https://m.edsoo.ru/7f414736
9 [ToBTOpenwue, 0600IICHME, 13 1 bubmuoreka IJOK
CHCTEMAaTH3aIHsI https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 5 5
[MPOI'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

9 KJIACC

KosnuecTBo yacoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/m NporpamMmabl Bcero KonTpoabnbie padoThl o0Opa3oBaTe/IbHbIE
pecypchl
1 OYHKIUN 32 1 http://school-
collection.edu.ru
2 YPABHEHUA 1 HEPABEHCTBA. 29 1 http://fcior.edu.ru
KBanpaTHble HEpaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 30 1 http://znanika.ru/
YpaBHEHMS, HEPABEHCTBA M KX CHCTEMBI
UMCJIOBBIE ITOCIIEAOBATEJIBHOCTHU ) .
4 Y TIPOIPECCHN 32 1 https://learningapps.org
5 AJITEBPAMYECKUE BBIPAXKEHUA. 18 1 http://fcior.edu.ru
CreneHb ¢ palmoHaJIbHBIM 1OKa3aTeNeM
6 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 34 1 http://alexlarin.net
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 170 6

[NPOI'PAMME



http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17&ysclid=ln1phr9h8y308986094
http://school-collection.edu.ru/catalog/rubr/?subject%5b0%5d=17&ysclid=ln1phr9h8y308986094

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne /i Tema ypoka KonmnuectBo
4acoB

1 UuciioBble HEPABEHCTBA U X CBOWCTBA 1

2 UYuciioBble HEPABEHCTBA U UX CBOWCTBA 1

3 CrnoxeHue 1 yMHOXEHHE YUCIIOBBIX HEpaBeHCTB. OLieHUBaHNE 1
3HAUYEHMUSI BBIPAKCHUS

4 CrnoxeHue 1 yMHOXEHHE YUCIIOBBIX HepaBeHCTB. OlLieHUBaHNE 1
3HAYCHMUSI BRIPAKECHUS

5 CrnoxeHue 1 yMHOXEHHE YUCIIOBBIX HepaBeHCTB. OlLieHUBaHNE 1
3HAYEHHUsI BBIPAKECHUS

6 CnoxeHue 1 yMHOXEHHE YUCIIOBbIX HepaBeHCTB. OlLieHUBaHNE 1
3HAYEHHUsI BBIPAKECHUS

7 HepageHcTBa ¢ oqHOM epeMeHHOM. YncaoBbie TPOMEKYTKH 1

8 HepaseHncTBa ¢ oqHOM epeMeHHOM. Ynca0BbIe TPOMEKYTKH 1

9 HepaseHncTtBa ¢ oiHOM nepeMeHHOM. YHCIIOBbIE POMEKYTKH 1

10 HepaBeHnctBa ¢ ojiHOM nepeMeHHON. YK CI0BbIe MPOMEKYTKH 1

11 PaBHOCHIIbHBIE HEpaBeHCTBA. HepaBeHCTBO-ClIEICTBHE. 1

12 PaBHocunbHBIE HEpaBeHCTBA. HepaBeHCTBO-ClIeICTBHE. 1

13 Cucremsl M COBOKYITHOCTH JIMHEUHBIX HEPABEHCTB C OHOU 1
IIEPEMEHHOM

14 Cucremsl U COBOKYIIHOCTH JIMHEHHBIX HEPABEHCTB C OHOU 1
NIepeMEHHON

15 Jloka3aTenbCTBO HEPaBEHCTBA. 1

16 JloKa3aTebCTBO HEPABEHCTBA 1

17 Pewenue TEKCTOBEIX 3a/1aY C IOMOLLIBIO JIMHENHBIX HEPABEHCTB C OAHOU 1
IIEPEMEHHOM

18 Pewenue TEKCTOBbIX 3311 € [10MOLLbIO JIMHENHBIX HEPABEHCTB C OHON 1
IIEPEMEHHOM

19 I/ICCJIE:,Z[OBaHHe JINHEMHBIX HEPABEHCTB IIEPEMEHHON C ITapaMeTPOM C 1
OJTHOH.

20 I/ICCJI?I[OBaHI/IC JIMHEWHBIX HEPABEHCTB IIEPEMEHHON C I1apaMeTPOM C 1
OJTHOH.

21 [ToBTOpEHME M cucTeMaTH3alus y9eOHOro Mareprara. 1

22 Kontponbnas pabora Nel "HepaBencrpa" 1

23 KBanparnbie kopHU. ApudMeTndecKuii KBaJpaTHbI KOPEHb 1

24 KBanparnbie kopHU. ApudMeTndeckuii KBaJpaTHbI KOPEHb 1

25 CaolicTBa apu(PMETHUECKOTO KBaIPATHOTO KOPHSI. 1

26 CaoiicTBa apuMETHIECKOT0 KBaJPATHOTO KOPHS 1

27 Brrunciienne 3HaueHU BBIPAXKEHUM, COAEPKAUTUX KBAAPATHBIE KOPHHU. 1




bIUMCIICHUE 3HAYEHU I BBIPAXKEHUHN, COAepkKAIIUX KBAaPaTHbIE KOPHU

28 B CJICHHE 3Haye AKEHUH, copepiKa aJpaTHBIE KO 1

29 MHOXeCTBO JIEHCTBUTEIbHBIX YHCET. 1

30 ITonsiTHE MPpaLMOHATIBHOr O YKcia. J(eMCTBUSA ¢ UPPALMOHATIbHBIMU 1
YUCJIAMH.

31 ITonsiTHE MPpaLMOHATIBHOr O YKcia. J(eMCTBUSA ¢ UPPALMOHATIbHBIMU 1
YHCIIaMHU.

32 CaoiicTBa IeHCTBHI C UppalMOHAIbHBIMU YucIaMu. CpaBHEHHE 1
UPPaLMOHATIBHBIX YHCE.

33 ToxnaecTBeHHbIE MPeoOpa3z0BaHMsl BBIPAXKEHUN, COEPKAIINX 1
apudmeTnyecKue KBaJpaTHble KOPHU

34 ToxxnecTBeHHBIC TTPe0OpPa30BaHUsI BRIPAXKEHUH, COEPIKAIINX 1
apudmeTnyecKue KBaJpaTHbIe KOPHU

35 ToxxnecTBeHHBIC TTPe0Opa30BaHUsI BRIPAXKEHUH, COIEPIKAIINX 1
apudmeTndecKue KBaJpaTHbIe KOPHU

36 [TpeoOpa3zoBaHKe BRIpAKEHUH, COIEPIKAIINX JBOMHBIC PAIUKAIIBI. 1

BaHUE BEIPAKEHUN, COIEPIKAINX JIBONHEI JTVKAJIbI

37 IIpeoOpa3oBanue AKEHUH, coJiepiKa 0 ¢ paguKai 1

38 [ToBTOpEHME M CHCTEMAaTH3alUs y4eOHOro MaTepHraa. 1

39 Kontponbnas padora Ne2 «KBagpaTHble KOPHUY. 1

40 KBanpatHoe ypaBHeHHe. HemonHble KBaJpaTHbIC YPABHEHHUS. 1

41 KBaaparHoe ypaBHeHue. HemosHbie KBaIpaTHBIC YPAaBHEHHUS. 1

42 PopmyJsia KOPHEN KBaAPaTHOTO YPABHEHHSI. 1

43 PopmyJia KOPHEN KBaJAPAaTHOIO YPABHEHHUS 1

44 dopMyiia KOpHEN KBaAPATHOI'O YPABHEHUS 1

45 KonuuecTtBo neiicTBUTENbHBIX KOPHEH KBaIPATHOI'O YPAaBHEHHUSI. 1

46 KonnuecTBo [elCTBUTENBHBIX KOPHEN KBAPATHOI'O YPABHEHUS 1

47 Teopema Buera. 1

48 Teopema Buera 1

49 KBanpartnsblit TpexuieH. Pasnoxkenne Ha MHOXKHUTETH KBaPaTHOTO 1
TpexuJeHa.

50 KBanpartneiit TpexuieH. Pa3noxxeHnrne Ha MHOXXHUTENU KBaIPATHOTO 1
TpeXWIEHA.

51 YpaBHEHHSI, CBOAUMBIE K JINHEHHBIM YPAaBHEHHUSIM UJTH K KBAPATHBIM 1
YpaBHEHUSIM.

59 YpaBHEHHSI, CBOAUMBIC K JINHEHHBIM YPABHEHHUSIM UJTH K KBAPATHBIM 1
YpaBHEHUSIM.

53 VYpaBHeHUsI, CBOJUMBIC K JIMHEHHBIM YPaBHEHUSAM WM K KBAJPATHBHIM 1
YpaBHEHUSIM.

54 KBanpaTHoe ypaBHEHHE C mapaMeTpOM. 1

55 KBazpaTHOe ypaBHEHHE C TapaMETPOM 1

56 PenreHre KBaJpaTHBIX YpaBHEHUN € TapaMETPAMH. 1

57 Pemenre kBapaTHBIX YpaBHEHUH C TapaMeTpaMH 1

58 Pemenne kBapaTHBIX YpaBHEHUMN, COIEPIKAIMUX 3HAK MOTYIISL. 1

59 Penienue kBaipaTHBIX YPaBHEHUM, COJIEpKAITUX 3HAK MOJTYIIS 1




60 Pemenre kBapaTHBIX YpaBHEHUH, COIEPIKAIINUX 3HAK MOTYIISI 1
61 YpaBHEHHE KaK MaTeMaTHIECKasi MOJICNTb PEATbHOW CHTYAIIHH. 1
62 YpaBHeHHE KaK MaTeMaTHYeCcKasi MOJIETIb PEAIbHOW CUTYalluu 1
63 Pemienrie TEeKCTOBBIX 33124 C TOMOIIBIO KBAPAaTHBIX YpaBHEHUI 1
64 Perrenne TeKCTOBBIX 33124 C TOMOIIBIO KBAJIPATHBIX YPaBHEHHI 1
65 Pemrenne TeKCTOBBIX 337a4 ¢ TOMOIIBIO KBAIPATHBIX YPABHEHUN 1
66 [ToBTOpEHKE M CHCTeMAaTH3alus yaeOHOro Marepuaa 1
67 KontponbHas padora Ne3 «KBajpaTHble ypaBHEHUS. 1
68 PanrioHnaapHbIC BRIpAKCHUS. 1
69 AnreOpanveckas 1po0b. 1
70 Anrebpanveckasi IpoOb 1
71 JlomycTUMBbIe 3HaUCHUS TIEPEMEHHBIX B APOOHO-paIlHOHATEHBIX 1
BBIPKCHHUSIX.
79 JlomycTrMBbIe 3HAUCHUS TIEPEMEHHBIX B APOOHO-paIlHOHATEHBIX 1
BBIPKCHHUSIX.
73 JlomycTHMBIC 3HAUYCHHUS TTEPEMEHHBIX B JIPOOHO-paIlHOHATEHBIX 1
BBIPKCHUSIX.
74 JlomycTHMBIC 3HAUYCHUS TIEPEMEHHBIX B APOOHO-paIlHOHATEHBIX 1
BBIPKCHUSIX.
75 OcHOBHOE CBOMCTBO alTreOpanyecKon JpooH. 1
76 OCHOBHOE CBOMCTBO aJreOpanvecKon Ipoou 1
77 OCHOBHOE CBOMCTBO aIreOpanyecKon JIpoou 1
78- Crnoxenue, BBIUUTaHUE anreOpandecKux Apooeil. 1
79 CrnoxeHne, BRIYUTaHUE alreOpandecKux apooeit 1
80 CrnoxeHue, BRIYATAHUE alTeOpandecKux apodei 1
81 CrnoxeHue, BRIYUTaHUE alTeOpandeckux apodei 1
82 YMHOXKEHUE U JISNICHHEe aredpandeckux ApoOei. 1
83 YMHOKEHHE U JIeJICHUE are0pandeckux apooei 1
84 YMHOXEHHE U JIeTICHUE are0pandeckux apooei 1
85 YMHOXKEHHE U JeIeHUE alreOpandecKux apooei 1
86 Bo3BeaeHue anredpandeckoi JpoOu B CTEIICHb. 1
87 Bo3Beaenue anredpandeckoii 1podu B CTETICHb 1
88 Bo3Benenue anredpandeckoii 1poOu B CTENICHb 1
89 ToxiecTBeHHBIE TPe0OPa30BaHMUs PATMOHATBHBIX BBIPAKEHHM. 1
90 ToxaecTBeHHbBIE MPeoOpa3oBaHMs PAIlMOHATBHBIX BBIPAKCHHMA 1
91 ToxaecTBeHHbBIE MPe0oOpa3oBaHMs PAIlMOHATBHBIX BBIPAKCHHIA 1
92 ToxecTBeHHBIC TTPeoOpa30BaHUsl PAllMOHAIBHBIX BBIPAKCHHUI 1
93 [ToBTOpEHME M cUCcTeMaTH3aIUsl YIeOHOTro MaTepHraa. 1
94 Kontponbnas padora Ned « JlpoOHO-paniiOHATbHBIE BBIPAKECHUS. 1
95 JlpoOHO-paImoHanbHbIe YPaBHEHUSI. 1
96 JIpoOHO-parmoHanbHble YpaBHEHUS 1
97 JpoOHO-parmoHaIbHBIC YPaBHEHUS 1




98 JpobHO-parmoHaIbHBIC YpaBHEHUS 1

99 Pemezme JpOOHO-pallMOHATIBHBIX YPaBHEHUH, CBOASIINXCS K 1
JUHEIHBIM WIH K KBAJAPATHBIM YPAaBHEHUSIM.

100 Peme}me JIpOOHO-pallMOHATIBHBIX YPaBHEHUH, CBOASIINXCS K 1
JTUHEINHBIM WM K KBaIPAaTHBIM ypaBHEHUSIM

101 Pemezme JIpOOHO-pallMOHANILHBIX YPAaBHEHUHN, CBOSIIMXCS K 1
JTUHEHHBIM WM K KBAIPATHBIM ypaBHEHUSIM

102 Pemezme JPOOHO-pAIMOHANBHBIX YPAaBHEHUH, CBOISIIINXCS K 1
JTUHEIHHBIM WK K KBAIPATHBIM ypaBHEHUSIM

103 Pemenue n1306Ho-pauH0HaanHx ypaBHEHUI METOZOM 3aMEHBI 1
IEPEMEHHOM.

104 Pemenue z[1206Ho-pauH0HanLHHX YpaBHEHUH METO/I0M 3aMEHbI 1
IIEPEMEHHOM.

105 Pemenue I[1306H0-pauH0HaanHx ypaBHEHUH METO/IOM 3aMEHBI 1
IEPEMEHHOM.

106 Pemenue I{1306H0-pauH0HanLHHx yYpaBHEHUH METO/IOM 3aMEHbBI 1
MIEPEMEHHOM.

107 Pemenue HEOGHo-pauHOHaanHX YPaBHEHUH METOJIOM 3aMEHBI 1
MIEPEMEHHOM.

108 Pemenne ﬂEOGHO-paHHOHaﬂbHBIX YPaBHEHUI METOJIOM 3aMEHBI 1
MIEPEMEHHOM.

109 Pemenne TEKCTOBBIX 3a]a1 € [1OMOIIIBIO JpOOHO-pallMOHAIBHBIX 1
ypaBHEHUH.

110 Pemenne TEKCTOBBIX 311211 € M1OMOLIBIO JPOOHO-palOHAIBHBIX 1
ypaBHEHUH.

111 Pemenne TEKCTOBBIX 337181 C ITIOMOIIIBIO IpOOHO-paLIMOHAIBHBIX 1
YpaBHEHUH.

112 Pemenue TEKCTOBLIX 32/1a C I1OMOLLbIO JTPOOHO-paIlOHATBHBIX 1
YpaBHEHHUH.

113 ['paduueckas mHTEpNpETALIUS YPABHCHHUH C TIBYMS TTIEPEMEHHBIMH. 1

114 ['padmyeckast uHTEpHpETAIUsl YpaBHEHUH C IBYMsI IEPEMEHHBIMU 1

115 ['padmyeckast HHTEpIpETAIUsl YPaBHEHUH C TBYMsI IIEPEMEHHBIMU 1

116 [ToBTOpEeHME U CUCTEeMATH3AIMsI YIeOHOTO MaTepHala. 1

117 Kontponbnas pabora Ne5 « JIpoOHO-paliiOHAIbHBIE YPABHEHHUSD. 1

118 Oynkius. O6macTh onpeaeneHus U 00JacTh 3HAYCHUH (QYHKITUH. 1

119 Oyukiusa. O6macTh onpeaeneHust U 00J1acTh 3HAYCHUH (QYHKITUN 1

120 CrniocoObl 3a1anust PyHKITHA. 1

121 I'paduk dyaxmm 1

122 I'paduk dyaximm 1

123 UYrenue cBoiicTB pyHKIMU 10 €€ rpaduky. [Ipumepsl rpadukos 1
(GYHKIIMH, OTpa)karolMX peajabHble IPOLECCHI.

124 @OyHKIINHU, ONKCHIBAIOIINE MIPSAMYIO U 00paTHYIO MPONOPLHOHATIbHBIE 1
3aBUCHMOCTH, UX TpauKH.

125 OyHkuug Y = X 2, ee CBOMCTBA U rpaduk. 1




126 Dyukimg Y= X 2, ee cBo¥icTBa U rpad UK. 1
2
127 OyHKIUA y= X3, €€ CBOMCTBA U rpaduK. 1
128 Oynkuusa y= x3, ee cBoicTBa U rpaduk 1
129 dyukEs y= /X, ee cBoiicTBa 1 rpaduk. 1
2
130 dyukIusa y= /X, ee cBoMcTBa U rpaduK 1
2
131 DyHKIHUS y= K/X, €€ CBOMCTBA U TpaduK. 1
132 DyHKIUS y= K/X, €€ CBOMCTBA U I'paduK. 1
YH y= KX,
133 [ToBTOpEHME U cucTeMaTu3alus yaeOHOro Marepuaina 1
134 ITpaktuueckas padbora Nel « I'paduku GhyHKIUIY. 1
135 OrnpeneneHue CTENEHHU C LEJBIM OTPHUIIATEIbHBIM ITOKA3aTEIICM. 1
136 OrnpeneneHue CTENEHU C LEJbIM OTPHUIIATEIbHBIM ITOKa3aTeIeM 1
137 OmnpeneneHre CTENEHH C IENbIM OTPUIIATEILHBIM TTOKa3aTelIeM 1
138 CBOMCTBaA CTEIICHH C LIEJBIM I0KA3aTEIEM. 1
139 CBOMCTBa CTEIICHHM C ILIEJbIM ITOKa3aTeaeM 1
140 CBOIICTBA CTENEHU C IEJIBIM TTOKa3aTelIeM 1
141 [IpeobpazoBanus BeIpaKEHUH, COAEPIKALIUX CTEMEHU C LIETBIM 1
OTPHIIATEIBHBIM ITOKA3aTEICM.
142 [IpeobpazoBanus BhIpaKEHUH, COAEPIKAIIUX CTEMIEHU C LIETbIM 1
OTPHUIIATEIbHBIM ITOKa3aTeIeM
143 [IpeobpazoBaHus BEIpKEHUH, COAECPIKAIIUX CTEMEHU C LIETBIM 1
OTPHUIIATEIbHBIM ITOKa3aTeICM
144 [TpeobpazoBaHus BEIpAKEHUH, COACPIKAIIUX CTEIIEHU C LIETBIM 1
OTPHUIIATEIbHBIM ITOKa3aTeIeM
145 CranjapTHBIM BUJ YKCTa. 1
146 Pa3mepnr 00BEKTOB OKPYKAIOIIET0 MUPA, UTUTETLHOCTD MPOIECCOB B 1
OKPY’KaIoIeM MHpE.
147 [ToBTOpEHME U CUCTEMATH3AlHsI YIeOHOr0 MaTepuaa 1
148 KontponbHas pabora Ne6 «CreneHs ¢ LenbIM OTPUIIATENbHBIM 1
ITOKa3aTeIIeM. ».
149 JemumocTs Haneno u e€ CBOMCTBA 1
150 JleauMOoCTh HaIlello U €€ CBOMCTBA 1
151 JlemuMOoCTh Hameno u e€ CBOMCTBA 1
152 Jlenenue ¢ ocrarkomM. CpaBHEHHS IO MOJTYJIIO U MX CBOMCTBA 1
153 Jenenue ¢ octatkoM. CpaBHEHHMsI IO MOAYJIIO U UX CBOMCTBA 1
154 Jenenue ¢ octatkoM. CpaBHEHHsI IO MOAYJIIO U UX CBOMCTBA 1
155 OcraTku CyMMBI M TPOU3BEACHUS 110 IAHHOMY MOJIYJIIO. 1
156 OcTaTKk CyMMBI U IPOU3BEJIEHUS 110 JAHHOMY MOJYJIIO 1
157 OcraTku CyMMBI ¥ IPOU3BEACHHUS IO JAHHOMY MOTYJIIO 1
158 [ToBTOpeHue 06001IeHNE U cUCTEMAaTH3aIUs 3HaHUH 3a Kypc 7-8 1
KiaccoB. IIpocteie U cocTaBHble yncia. YETHbIC U HEUETHBIC YUCTIA.
159 [ToBTOpeHue 06001IeHNE U CHUCTEMATH3AIUs 3HAaHUH 3a Kypc 7-8 1

kimaccoB. [lpusnaku neaumoctn Ha 2,4, 8,5,3,6,9, 10, 11.




[ToBTOpEeHHE 0000IIEHNE U CUCTEMAaTH3aIlks 3HaHU 3a Kypc 7-8

160 kiaccoB. Ilpusnaku neaumoctud Ha 2,4, 8,5,3,6,9, 10, 11. 1
[ToBTOpeHune 06001IeHNE U cucTeMaTH3alus 3HaHUH 3a Kype 7-8

161 kiaccoB. Haubonbmuii oOmuii AenuTens U HanMeHbllee o0Iee 1
KpaTHOE JIBYX 4yncel. B3anmao npocteie uncia. AnroputM EBkimaa.

162 IToBTOpeHue 0600IIeHNE U CUCTeMAaTH3alHs 3HaHUH 3a Kypc 7-8 1
KiaccoB .PerieHre KBaJpaTHBIX YPABHCHHM.

163 [ToBTOpeHme 0000IIEHNE U CUCTEMATH3AIUs 3HAaHUH 3a Kypc 7-8 1
KJjaccoB .PerieHne KBaJipaTHBIX YPaBHCHHM.

164 [ToBTOpeHMEe 0000MIEHNE U CUCTEMATH3AIUs 3HAaHUH 3a Kypc 7-8 1
ks1accoB CucTeMbl TUHEHHBIX YPABHEHUH C ABYMS [TEPEMEHHBIMH.

165 [ToBTOpeHmne 0600IIeHNE U CUCTeMaTH3aIHsI 3HaHUH 3a Kypc 7-8 1
ksaccoB CucTeMbl TUHEHHBIX YPAaBHEHHH C ABYMS MTEPEMEHHBIMH.

166 [ToBTOpEeHME 0000IIEHNE M CHCTEMAaTH3aIns 3HAHUH 3a Kype 7-8 1
KJ1accoB. MeTo/Ibl pelleHusl CUCTEM YPaBHEHHIA.

167 [ToBTOpEeHME 0000IIIEHNE M CHCTEMAaTH3aIns 3HAHUH 3a Kypc 7-8 1
KJ1accoB. MeTO/Ibl pelIeHus] CUCTEM YPaBHEHUH.

168 Htorosas koHTposibHas paboTa 1

169 [ToBTOpeHmne 0600IIeHNE U CUCTeMaTH3aIHsI 3HaHUH 3a Kypc 7-8 1

KJIACCOB.
170 [ToBTOpeHmne 0000IIeHNE U CUCTeMaTH3aIHsI 3HaHUH 3a Kypc 7-8 1
KIIACCOB.
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170




9 KJIACC

Ne Tema vooKka KoanuecTBoO
n/n yp 4yacoB
Oynknus. CoiicTBa GyHKIMIA: HYIH QYHKIIMH, TPOMEKYTKA
1 3HAKOMOCTOSHCTBA (PYHKITUU, TPOMEKYTKH BO3PACTAHMS M YOBIBAHUS 1
GbyHKIMY, YETHBIE U HEYETHBIE (PYHKIINH, HauOoblliee 1 HAaMMEHbIIIee
3HAYCHMS (YHKIIUU
Oynkuus. CpoiicTBa GyHKIMI: HYMH (PYHKIUH, TPOMEXKYTKU
2 3HAKOIMTOCTOSHCTBA (DYHKITHH, IPOMEXYTKH BO3PACTaHUS M YOBIBAaHUS 1
KIIAH, YETHLIE 1 HEYETHBIE KIMY, HAHOOJIbIIIee Y HANMEHBIIIEES
YH > YH >
3Ha4YCHHS (YHKITUU
Oyukius. CroiicTBa GyHKINNA: HYTH (QYHKIIUH, TPOMEKYTKH
3 3HAKOIMOCTOSHCTBA (PYHKITHH, IPOMEXYTKH BO3PACTaHUS U YOBIBAHUS 1
dbyHKIIMY, YETHBIE M HEYETHBIE (PYHKIINH, HAUOOIbIlIee U HANMEHBIIIEe
3Ha4YeHHs QYHKITUU
Oynknus. CoiicTBa GyHKIMIA: HYTH QYHKIIMH, TPOMEKYTKA
4 3HAKOMOCTOSHCTBA (PYHKITUH, TPOMEKYTKH BO3PACTAHMS M YOBIBAaHUS 1
GbyHKIMY, YETHBIE U HEYETHBIE (PYHKIINH, HauOOobIliee U HAaMMEHbIIIee
3HAYCHHS (YHKIIUN
k. CBolicTBa (DYHKIIMH: HYIH KLU, IPOMEXYTKH
(0] C ,
3HAKOIOCTOSHCTBA (DYHKIINH, IPOMEKYTKH BO3paCTaHUsI U YOLIBAHUS
5 y , yT yo 1
KWW, YETHBIE U HEYETHBI KIIMH, HanOOJIbIIICe 1 HAaUMEHBIII
, 4é e 1 Heué e , Hanbo €€ U HauMe ee
3Ha4YCHHS QYHKITUU
HUE TpadhHKOB KIIUH C TTOMOIIBIO I BaHUI
6 ITocTpoenue rpa o C HOMOIIBIO ITpeodpa3oBa 1
7 [TocTpoenue rpadgukoB HYHKIMIH ¢ TOMOIIBIO TPeOOpa30OBaHHM 1
8 [Toctpoenue rpadhukoB QYHKIIMN C TOMOIIBIO TPeoOPa30BaHUN 1
OCTpOEHHUE TPaPUKOB KLU C ITOMOIILIO IPE0Opa3oBaHuil
9 I1 0 1
BaJApaTHEIA TPEXWICH. HH KBaJIPATHOI'O TPEXWICH
10 KBanpa éxuied. Ko aapaTHOro TpExuieHa 1
BagpaTHEIA TpéxwieH. KopHU KBaIpaTHOro TpéXwieHa
11 K K 1
a3JI0’KEeHUE KBaAPaTHOro TPEXUIeHa Ha JTHHEHHBIE MHOXKUTEIN
12 P 1
13 Paznoxenue kBaapaTHOro TpEXUIeHa Ha JIWHEWHBIE MHOKHTEIN 1
14 KBanpartuunas ¢pyHKIus u e€ cBoiicTBa 1
15 [Tapaboma, KOOpIMHATHI BEPIIUHBI TApaboIIbl, OCh CUMMETPUN 1
apadoJIb
16 [TocTpoeHue rpadmka KBAAPATHIHON (YHKIIHH 1
17 [TocTpoenue rpaduka KBaApaTHYHON QyHKIUU 1
18 [TocTpoenue rpaduika KBaApaTHIHON (YHKIIUH 1
19 [Tonmoxenune rpaduka kBaapaTUUHON QYHKIIUN B 3aBUCUMOCTH OT €€ 1
ko3 puIeHTOB
20 [Tomoxenue rpaduka KBaaApaTUIHON PYHKIIUN B 3aBUCUMOCTH OT €€ 1
kod(hpuImeHToB
21 Hcnonp30BaHre CBOMCTB KBAPATHYHON () YHKIIMH JIJIs PEIICHHMS 33124 1
22 Hcnonp30BaHue CBOWCTB KBAIPATUYHOW (DYHKIMH JUIsI pEIICHUS 33149 1
23 Hcnonb3oBanue cBOUCTB KBaApaTUIHOU (DYHKIHUHU IS PEIICHUS 3a1a4 1
Y
24 CreneHHble KM C HATYPAILHLIMHA TOKA3aTENIMU, UX IPapUKUA U 1
b




CBOMCTBA

CrenenHble (YyHKIUU C HATYpaIbHBIMU MOKA3aTEIAMU, UX TPAPUKU U

25 . 1
CBOICTBa
26 CrenenHble (yHKIIUU C HATYpaIbHBIMU MTOKA3aTEIAMU, UX TPAPUKU U 1
CBOMCTBA
27 CrenenHble (YHKIIUU C HATYPaIbHBIMU MTOKA3aTEISIMU, UX TpapuKu U 1
CBOMCTBA
28 CrenenHble (YHKIIUU C HATYpaTbHBIMU TTOKA3aTEIAMHU, UX TPAPUKU U 1
CBOMCTBA
29 I'padukn dyskimit: y=Vx,y=Vx,y=|x| 1
30 Ipadukn dyskmmit: y =Vx , y=Vx , y =| x| 1
31 [paduke byaKImii: y = Vx, y=Vx, y=| x| 1
32 KonTponbhas pabora no reme "OyHkimun" 1
33 [TonsiTre o pernieHny HepaBeHCTBA C OJIHOM nepeMeHHONH. MHOKEeCTBO 1
pelIeHN HEPABEHCTBA
34 KBaspaTHble HEpaBEHCTBA C OJJHOW MEPEMEHHOI 1
35 KBanparHbpie HEpaBEHCTBA C OJIHOW MEPEMEHHON 1
36 KBanpaTHbIe HEPaBEHCTBA C OJHOU ITEPEMEHH Ot 1
37 KBaspaTHble HEpaBEHCTBA C OJJHOW IIEPEMEHHOMI 1
38 Pemenue HepaBeHCTB rpadMYECKUM METOJOM U METOJ0OM MHTEPBAJIOB 1
39 Pemenue HepaBeHCTB rpadMYECKUM METOJOM U METOJOM HHTEPBAJIOB 1
40 Perienne HepaBeHCTB Tpa@UUECKIM METOJOM M METOJIOM HHTEPBAJIOB 1
41 Pemiennie HepaBeHCTB rpad)UueCKUM METOJIOM M METOJIOM MHTEPBAJIOB 1
42 Pemenue HepaBeHCTB rpad)YECKUM METOJOM U METOJOM HHTEPBAJIOB 1
43 HepaBeHnctBa, comepxaliye 3HaK MOAYJIs 1
44 HepaBenctBa, comepxaiiyie 3HaK MOYJIsS 1
45 CucreMbl HEPAaBEHCTB C OJAHOM NTEPEMEHHOM 1
46 CucteMbl HEPABEHCTB C OJIHOW NTEPEeMEHHOM 1
47 Cucrembl HEPABEHCTB € OJIHOM NepEeMEHHON 1
48 Perrenue TeKCTOBBIX 3371a4 C MOMOIIBIO HEPABEHCTB, CUCTEM 1
HEPaBEHCTB
49 Perrenne TeKCTOBBIX 3a1a4 C MOMOIIBIO HEPABEHCTB, CUCTEM 1
HEPaBEHCTB
50 HepaBeHCTBO ¢ 1ByMs iepeMeHHBIMH. Perenne HepaBeHCTBa ¢ ABYMSI 1
51 HepaBeHcTBO ¢ 1ByMsi IepeMeHHbIMH. PeliieHre HepaBeHCTBa ¢ JBYMSI 1
MIePEMECHHBIMH
52 I'paduueckuii MeTo/ peleHus! CUCTEM HEPABEHCTB C IBYMS 1
MIePEMECHHBIMH
53 CucteMbl HEPABEHCTB C JBYMs IEPEMEHHBIMU 1
54 Kontponbnas pabora no reme "KBaaparHele HepaBeHCTBA" 1
55 bukBanpaTHbIe YypaBHEHUS 1
56 bukBaznpaTHble ypaBHEHUs 1
57 [Tpumeps! npUMEeHEHUI METOZI0B PAaBHOCUIIBHBIX MTPe0Opa3zoBaHuH, 1

3aMEHBI TIEPEMEHHOM, rpadUYeCcKOro METOIa MPU PEIICHUN YPABHEHHI




3-i1 u 4-1i creneneit

[Ipumepsl NpUMEHEHH METO/I0B PaBHOCHIIBHBIX ITPEO0pa30BaHMUIA,

58 3aMeHbl IEPEMEHHOM, TpaprUECcKOro METoia PH PEeIICHUH YpaBHEHHI 1
3-ii u 4-ii cTeneHen
[Tpumeps! npUMEHEHUI METOZI0B PABHOCUIIBHBIX MTPe0Opa3oBaHuH,

59 3aMEeHbI IEPEMEHHOM, rpaMuecKoro MeTo/1a MpU PEeIIeHNN ypaBHEHUI 1
3-ii u 4-ii ctenene
[Ipumepsl NpUMEHEHH METO/I0B paBHOCHJIBHBIX ITPE00pa30BaAHUMH,

60 3aMEeHbI IepEMEHHOM, TpauuecKoro MeTo/1a MpU pelieHur ypaBHEHU N 1
3-ii u 4-ii cTenene

61 Pemenne qpoOHO-pallMOHANTBHBIX YPABHECHUH U HEPABEHCTB 1

62 Pemenue 1poOHO-pallMOHAIBPHBIX YPABHEHUH U HEPABEHCTB 1

63 Pemenue 1poOHO-pallMOHAIEHBIX YPAaBHEHUN U HEPABEHCTB 1

64 Pemienue 1poOHO-pallMOHATILHBIX YPAaBHEHUI U HEPABEHCTB 1

65 Pemenue cucreM ypaBHEHUH C IBYMsI IEPEMEHHBIMH 1

66 Pemrenue cuctem ypaBHEHHH ¢ IByMs TTepEeMEHHBIMHU 1

67 Pemenue cucrem ypaBHEHHUI C IByMs IIEPEMEHHBIMU 1

68 Pelienue cucreM ypaBHEHUM € ABYMs IEPEMEHHBIMU 1

69 Pemenue npocTelmmx CuCTeM HETMHEWHBIX YPaBHEHUH C ABYMS 1
NepEMEHHbIMU

70 Pemenue npocTelmmx cCucTeM HETMHEWHBIX YPaBHEHUH C ABYMS 1
NIepEMEHHbIMU

71 Pemenue npocTelmmx cucTeM HEIMHEWHBIX YPaBHEHUH C ABYMS 1
NIePEMEHHbIMU

79 Pemenue npocTeimmx cuCTeM HEIMHEHHBIX YPAaBHEHUI C ABYMS 1
NIepEMEHHBIMU

73 PelreHne npocTeNInX CUCTEM HEIMHENHBIX YPAaBHEHUN C ABYMs 1
NIepEMEHHBIMU

74 I'padmyeckuii MeTox pelieHrs CUCTEMbl HEIMHEWHBIX ypaBHEHUH C 1
JBYMSsI IEPEMEHHBIMU

75 I'paduueckuii MeTo]] peleHus CUCTEMbl HETMHEWHBIX YpaBHEHUI ¢ 1
JBYMSI IEPEMEHHBIMU

76 I'paduueckuii MeTo] pelIeHus] CUCTEMbI HEJTMHEHHBIX YPaBHEHHI C 1
JBYMSI TIEPEMEHHBIMU

77 Cucrema 1ByX H?JIPIHCﬁHLIX YpaBHEHUU C IBYMS TIEPEMEHHBIMU KaK 1
MOJIeIb pealbHON CUTYaIuu

78 Cucrema Byx HciJmHeﬁHHx YpaBHEHHI C IBYMsI TEPEMEHHBIMH KaK 1
MOJIeb peabHON CUTYaIluu

79 Cucrema Byx HciJmHeﬁHHx YpaBHEHHI C IBYMsI IEPEMEHHBIMH KaK 1
MOJIeNb pealbHON CUTYaIuU

80 Cucrema 1Byx H?JII/IHGﬁHLIX YpaBHEHHH C IBYMsI IEPEMEHHBIMH KaK 1
MOjIeJIb peabHON CUTYaIluu

81 Cucrema HETMHEWHBIX YPAaBHEHUM C MapaMeTpoM 1

82 Cucrema HEJTMHEWHBIX YPABHEHHI C MapaMeTpoM 1

83 Cucrema HETUHEIHBIX YpaBHEHHH € TapaMeTpoM 1

84 [Ipocreiinme HepaBeHCTBA C IBYMs IEPEMEHHBIMH U UX CHCTEMBI 1




85 [IpocTeiimre HEpaBEeHCTBA C ABYMS IEPEMEHHBIMHU M UX CUCTEMBI 1

86 KOHTpOJ'I'I':HaSI pabora 1o Teme "YpaBHEHHUsI, HPABEHCTBA M MX 1
CUCTEMBI

g7 [TonsiTre yncnoBoi nmocnegoBarenbHoCcTH. KoHeuHble u OeCKOHEUHbIE 1
MOCJIEI0BATEIbHOCTH

88 [TonsiTre yncnoBoi mocnegoBareabHoCcTH. KoHeuHble U OeCKOHEUHbIE 1
MOCJIEI0BATEIbHOCTH

89 OrpanndeHHas 1ocie0BaTeIbHOCTh. MOHOTOHHO BO3pacTaroIas 1
(yOBIBaroIIas) MOCIEI0BATEILHOCTD

9 Crioco0ObI 3aaHus TIOCIEI0BATEIbHOCTH : OMUCATENbHBIN, TAOMTUYHBIH, 1
C IOMOIIBI0 (HOPMYITBI N-TO WiIeHa, PEKYPPEHTHBIN

91 Apudmernueckas U TeoMeTpudecKasi IpOrpecCHu 1

92 ApudmMernueckasi 1 reoMeTprUIecKas Iporpeccuu 1

93 Apudmernueckas U TeoMeTpudecKasi IpOrpeccuu 1

94 CaoiicTBa 4IeHOB apuMETHUECKON M TeOMETPUIECKON IPOTrPECCHii 1

95 CaoiicTBa 4eHOB apu(METHUECKON U T€OMETPUIECKON POTrPECcCHii 1

96 DopmyIibl rv1—ro yiIeHa apu(PMETHIECKON 1 TeOMETPUIECKOM 1
nporpeccuit

97 DopmyJibl rv1—ro yiIeHa apu(PMETHIECKON 1 TeOMETPUIECKOM 1
porpeccuit

98 Dopmysl T-ro YJieHa apu(PMETUYECKON U TeOMETPUIECKOI 1
nporpeccuit

99 Dopmysl T-ro 4JieHa apu(PMETUYECKON U TeOMETPUIECKOI 1
nporpeccuit

100 Dopmybl [1-1“0 YJieHa apu(PMETUYECKON U TeOMETPUIECKOI 1
porpeccuit

101 Dopmybl [1-1“0 YJieHa apu(PMETUYECKON U TEOMETPUIECKOI 1
porpeccuit

102 Dopmybl CYMMBI IEpBLIX n "UICHOB apudmeTnyeckoii u 1
T€OMETPUUYECKON TPOrpeccuit

103 Dopmysl CYMMBI TEpBLIX n "UICHOB apudmeTndeckoii u 1
T€OMETPUUYECKON TTPOrpeCcCHil

104 DopMyiibl CYMMBI TIEPBBIX n "UIEHOB apu(pMETHUYECKON U 1
T€OMETPUUYECKON TTPOrpecCcHil

105 DopMyiIbl CYMMBbI [ICPBBIX n YUIICHOB apu(pMETHUYECKON U 1
T€OMETPUUYECKON TTPOrpecCcHil

106 DopMyiIb CYMMBI IIEPBEIX n "UIEHOB apu(pMETHYECKON U 1
T€OMETPUUYECKON TTPOrpecCcHit

107 3aiaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAJIBI U KPEIUTHI 1

108 3amaun Ha IPOIEHTHI, 0AHKOBCKHE BKJIAIbI U KPEAUTHI 1

109 3aaun Ha TPOLICHTHI, 0aHKOBCKHUE BKJIJIbl M KPEAUTHI 1

110 3amauu Ha TPOLIEHTHI, 0AHKOBCKHUE BKJIAIbI M KPEAUTHI 1

111 3a/1aun Ha IPOLICHTHI, 0AHKOBCKHME BKJIAJIbl M KPEAUTHI 1

112 3a/1aun Ha IPOLICHTHI, 0AHKOBCKHUE BKJI/Ibl M KPEAUTHI 1

113 3aauu Ha MPOLICHTHI, 0aHKOBCKHUE BKJIAJIbI M KPEIAUTHI 1




HpeIlCTaBJ]eHI/IC 0 CXOAUMOCTH ITOCICA0OBATCIBHOCTH, O

114 CYMMHPOBaHHH OECKOHEYHO yOBIBAIOIIEH TreOMETPHUIECKOM 1
MIPOrPeccuu
[IpencraBieHne 0 CXOMUMOCTH MOCIE0BATEIHHOCTH, O

115 CYMMHPOBAHHH OECKOHEUHO yOBIBAIOIIEH I€OMETPUUECKON 1
MIPOTPECCUu

116 Meroa MaTeMaTHYeCKON MHIYKIIHH 1

117 Metoa MaTreMaTH4eCKON HHAYKIINHU 1

118 Kontponbnas pabora no reme "UNCIOBBIE MTOCIEI0BATETFHOCTH U 1
nporpeccun”

119 Kopens n-ii crenenu. CBoiicTBa KOpHsI N-i CTENEHU 1

120 Kopens n-ii crenenn. CBoiicTBa KOpHs N-i CTENEHU 1

121 Kopens n-ii crenenn. CBOMCTBA KOPHS N-U CTENEHU 1

122 Kopensb n-ii crenenu. CBoiicTBa KOpHsI N-il cTENEHU 1

123 Kopens n-ii crenenn. CBoiicTBa KOpHs N-ii CTENIEHU 1

124 CreneHb ¢ pallMOHAJIBHBIM [TOKa3aTeNIEM U €€ CBOMCTBA 1

125 Crenenb ¢ palliOHAIBHBIM MTOKA3aTENeM U €€ CBOMCTBA 1

126 CTteneHb ¢ pallMOHAJIBHBIM TTOKa3aTejaeM 1 €€ CBOMCTBa 1

TENEHb C PAMOHAJIBbHBIM [10KA3aTEIEM U €€ CBOWCTBA

127 C 1

128 CrteneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 1

129 ToxnecTBeHHbIE TPe0OPa30BaHUsI BHIPAKEHUH, COAECPKAIINX KOPEHB 1
N-i CTENEHU

130 ToxnecTBeHHbIE TPe0OPa30BaHUSI BHIPAKEHUH, COAECPKAILINX KOPEHB 1
N-i CTENEHU

131 ToxnecTBeHHbIE TPe0Opa30BaHUsI BBIPAKEHUH, COAECPKAIINX KOPEHB 1
N-i CTEIEHU

132 ToxaecTBeHHbIE TPe0OPa30BaHUsI BBIPAKEHUH, COAEPKAIINX KOPEHB 1
N-i CTEIEHU

133 ToxaecTBeHHbIE TPe0Opa30BaHMsI BBIPAKEHUH, COAEPKAIINUX CTETIEHb 1
C palMoHaIbHBIM MTOKa3aTeNIeM

134 ToxaecTBeHHbIE TPe0OPa30BaHMsI BRIPAKEHUH, COAEPIKAIIUX CTETIEHb 1
C palMoHaJIBHBIM MTOKA3aTeIeM

135 ToxaecTBeHHbIE TPe0OPa30BaHMsI BRIPAKEHUH, COACPIKAIIUX CTETIEHb 1
C paIrMoHaJIBHBIM MTOKA3aTeNIeM

136 Kontponbnas pabora no reme "CTeneHs ¢ parroHaIbHbIM 1
nokaszaresuem"

137 [ToBTOpenue u 06061eHne. Yncna u BRIYUCICHUS (3aUCh, CPAaBHEHHE, 1
JCUCTBUSI C ICUCTBUTEIHHBIMH YMCIIAMH, YUCIIOBAS MPsIMast )

138 [ToBTOpenue u 06061eHNe. Uncna v BRIYUCICHUS (3aITUCh, CPAaBHEHUE, 1
JCUCTBUS C ICHCTBUTEIHLHBIMH YMCIIAMH, YUCIIOBAS MPsiMast )

139 [ToBTOpenue u 06001meHne. Yncaa u BeIYUCICHUS (IPOLIEHTHI, 1
OTHOIIIECHUSI, TPOTIOPIIIH)

140 [ToBTOpenue u 06001meHne. Yncnaa u BBIMUCICHUS (IPOLIEHTHI, 1
OTHOILIEHUSI, TPOIOPIIIH)

141 [ToBTOpenue n 06o6menue. Yucna u BEIYUCICHUS (pelIeHe 3a1a4 13 1

peabHOM KU3HH)




142

[ToBTOpenue u 06001eHne. Yncna u BeIYUCICHUS (PEIICHHE 3a1a4 U3
peabHOM KU3HH)

143

IToBTOpenue n o6o6menue. Yucna u BerancieHus (OKpyrieHue,
PUOJIMKEHHE, OLIEHKA)

144

[ToBTOpenue u 06061meHNe. TekcToBbIe 3a1auu (pelIeHNuEe TEKCTOBBIX
3a/1a4 apuPMETHIECKUM U aNTeOpandecKuM Crocodamm)

145

[ToBTOpenue u 06o6meHne. TekcToBbIe 3129 (pelIeHNuE TEKCTOBBIX
3a/1a4 apuPMETHIECKUM U anTeOpandecKuM Crocodamm)

146

[ToBTOpenue u 06o6meHne. TekcToBbIe 3129 (pelIeHNuE TEKCTOBBIX
3a/1a4 apuPMETHUECKUM U aNreOpandecKuM Crocodamm)

147

[ToBTOpenue u 0600meHne. TekcToBbIe 3319 (pelIeHNue TEKCTOBBIX
3a/1a4 apuPMETHUECKUM U aNreOpandecKuM Crocodamm)

148

[ToBTOpenue u 00ob1eHne. TekcToBbIE 3a/1a4t (PEIIeHNnE TEKCTOBBIX
3aJ1a4 apuPMETHUECKUM U aJIredpandyeckimM croco0amu)

149

[ToBTOpenue n 0606meHue. TekcToBbie 3a1a4n (PEIIeHNE TEKCTOBBIX
3a/1a4 apuPMETHUECKUM U aIreOpandecKuM Crocodamm)

150

[ToBTOpeHnue u 00o01IeHNE. ANTreOpanyeckre BhIpaXKeHUs
(mpeoOpazoBaHue anreOpanuecKuX BHIPKEHHH, COEPKALINX CTETICHb
C LIEJIBIM ITOKa3aTeseM)

151

[ToBTOpenue n 006o0ImeHne. AnreOpandecKre BEIpaKECHUS
(mpeoOpa3zoBanHue anreOpandecKuX BHIPAKEHUH, COACPKAIIUX CTEIIEHb
C IIEJIBIM TTOKA3aTelIeM)

152

[ToBTOpenue n o6o6menune. Anredbpandeckie BEIpaKEHUS
(npeoOpa3zoBaHue anredpandecKkux BbIPAKEHUH, COAEpKAIUX CTEIEHb
C LICJIBIM TTOKa3aTesIeM)

153

[ToBTOpenue u 00od1IeHNE. ANredpanyecKue BhIpaKeHHs
(mpeobpazoBaHue anreOpandeckux BBIPAKEHUN, COAECPIKAILINX
apudmeTnyecKuii KBaJIpaTHBIN KOPEHB)

154

[ToBTOpenue u 0600IeHNe. AreOpanyecKre BEIpaXKCHUS
(mpeobpa3zoBaHue anreOpandecKuX BEIPAKEHUH, COAepKAIIUX
apudmeTnyecKuil KBapaTHbIM KOPEHb)

155

[ToBTOpenue u 06o6menune. Anredpandeckie BEIpaKEeHUS
(mpeobpazoBaHue aredpandecKuX BBIPAKEHUH, COIEPIKAIINX
apu(METHYCCKHI KBaJIPaTHBIA KOPCHB)

156

[ToBTOpenue u 06o0IeHNE. AreOpandecKue BhIPaKCHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-PAIIMOHAIBHBIX BHIPAKEHUH)

157

[ToBTOpenue u 06o00IIeHNE. ANreOpandecKue BhIPaKCHUS
(mpeoOpa3zoBaHue LETBIX U IPOOHO-PAIIMOHAIBHBIX BRIPAKEHUH)

158

[ToBTOpenue u 00od1IIeHNE. ANreOpanyecKue BhIpaKeHHs
(mpeobpazoBaHue 1ENBIX U APOOHO-PALMOHATBHBIX BbIPAXKEHUH)

159

[ToBTOpenue n 0600IEeHNe. AreOpandecKie BEIpaKEeHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-PAIIMOHAIBHBIX BHIPAKEHUH )

160

[ToBTOpenue u 00001IeHNE. ANreOpanyecKnue BhIpaKeHHs
(paznokeHue MHOIOWIEHa Ha MHOXKHTEIH, B TOM UHUCJIE C
HCIOJIb30BaHUEM (OPMYJI COKPALIEHHOIO YMHOXKEHHUS])

161

[ToBTOpenue u 06o6menune. AnredbpandecKie BEIpaKEHUS
(pa3noxeHre MHOTO4YJICHa Ha MHOXKUTEIH, B TOM YHCIIE C




HCIONIb30BaHUEM (OPMYJIT COKPALIIEHHOTO YMHOXKEHHUSI)

[ToBTOpenue u 06o0IIeHNE. AJreOpandecKue BhIpaKCHUS
162 (paznmoxeHrue MHOTOYJIEHAa HA MHOXXHUTEIH, B TOM YHCJIE C 1
HCIIONIb30BaHUEM (OPMYJT COKPAIIEHHOTO0 YMHOXEHHUSI)

[ToBTOpenue u o6o6meHune. Anredbpandeckre BEIpaKEHUS

163 (MonenmMpoBaHKe C TIOMOIIBIO POPMYIT pEATBHBIX MPOIIECCOB U 1
SIBJICHH)

164 OyHKIMHU (TOCTPOCHHUE, CBOMCTBA M3YYCHHBIX () YHKIIHIN) 1

165 [ToBTOpenue u 06061meHne. OyHKIUU (IOCTPOCHHE, CBOMCTBA 1
M3Y4YEHHBIX ()YHKIIHIN)

166 [ToBTOpenue u 06061meHne. OyHKIUU (IOCTPOCHHE, CBOMCTBA 1
M3Y4YEHHBIX ()YHKIIHIN)

167 [ToBTOpenue u 0606meHne. GyHKIMY (rpaduueckoe penieHne 1
YpaBHEHUU U UX CUCTEM)

168 [ToBTOpenue u 0600meHne. @yHKIMYU (Tpaduveckoe pericHue 1
yYpaBHEHUN U X CUCTEM)

169 HtoroBast KOHTpoJIbHas paboTa 1

170 [ToBTOpenue u 06061meHNe. OYHKITUU (MOACTUPOBAHNE PEeaThbHBIX 1
MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 170
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