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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHUE APYTUX TUCIHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
NPOJOJDKEHUS 00pa3oBaHWsl M JUIsl TOBCEIHEBHOM JKM3HU. PaszButue y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O MPOUCXOKACHUH U CYIIHOCTH
anreOpandeckux aOCTpakIuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBIEHUH M TPOIECCOB B TNpHUpPOJEe H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICIMPOBAaHUSI B HAYYHOM [IO3HAaHUM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHPOBAaHHIO HAYYHOTO MUPOBO33PEHUSI U KAaUe€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL ajanTallid B COBpPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOps
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HAOIIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBILUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOABI, (HOPMYIHPOBAThH
yrBepxaAcHUs. OcBoeHHE Kypca aireOppl oOecrnedyuBaeT pa3BUTHE JIOTHUYECKOIO
MBIIUICHUST OOYYAIOMIMXCS: OHH HCIONB3YIOT JEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, o000IIEeHNe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyueHue anredpe mpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIbHOCTH  OOYYaloIIMUXCs, IMOITOMY CAaMOCTOSTEIBHOE pEIIeHuEe 3ajad
00yJaIOIUMHUCS SBISIETCS pealn3alnen AesITeTbHOCTHOTO MPUHITUIIA O0YUICHHUS.

B crpykrype mnporpammsl y4eOHOro Kypca «AnreOpa» yriyOnEHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHUMAIOT COACPKATEIbHO-METOANYECKHE JIMHUU:
«Yucna ¥ BBIYUCIEHHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3THX CcoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHMSIMH. B Xome m3ydeHHs Kypca OOydJarolmuMcsi MPUXOAUTCA
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MIporpammy yuyeOHOro Kypca «Ainredpa» BKIIIOUEHbl HEKOTOPHIE OCHOBBI
JOTHKHU, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4eCKOro
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMHUCS  OCHOB
YHUBEPCAIBHOTO MAaTeMaTU4YECKOro s3blka. ComepaTelbHOM W CTPYKTYpHOU
OCOOCHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAHHBIM
XapakTep.

Conmepxxanne nuHMH «YuWcCia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
XU3HU. Pa3BuTHE NMOHATHA O YMClEe HA YPOBHE OCHOBHOTO 00IIEro oOopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HMPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JVMHUH OTHECEHO K CpeiHEMY 001IeMy 00pa30BaHUIo.

CopnepxaHue AByX anreOpandeckux JUHUN — «AnreOpanueckue BhIpaKEeHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MIPEJIMETOB U OKpYy:Karoliel peaibHOCTH. Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHMsl yuyeOHBIH MaTepuan TPYNIHUPYETCSs BOKPYI  pallMOHAJIbHbBIX
BbIp&KEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIEIE, ONHCAHMS NPOLECCOB U SIBICHUUN
peanbHOro Mmupa. B 3amaum oOydyeHuss anreOpe BXOIAT TakKe JalbHEHIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJIf
OCBOEHHUS Kypca UHGPOPMAaTUKUA, U OBJAJCHUE HABbIKAMHU JIETyKTHUBHBIX
paccyxaeHuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHue martepuana CrocoOCTBYET PA3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CUMBOJINYECKOTO, IpapUuecKkoro, BHOCUT BKJIaa B (hopMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBHI.

VYriy0néHHbII Kypc anreopsl XapaKkTEepU3yeTCs W3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHus 3amgad. AnreOpa SBISETCS S3bIKOM JIJIi  ONMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro moaenupoBaHus. llpu
TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOUEHHM M NpPUHATHIE B ajiredpe
npaBuia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUU
00OCHOBBIBAaTh M JI0KA3bIBATh CYXKJEHHUS, PA3BUBAIOT MATEMATHYECKYIO HHTYULIUIO,
KpPaTKO W HAIJISJIHO PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUH M ydyaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OAHO M3 BEAYIIUX MECT B
(opMHPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHUS 00YJarOIINXCSl.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ieibl COJEpIKAHMS:
«Yucna W BBIYUCICHUA», «Anredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha uzyuenue yuebHOro Kkypca «Anredpa» orBoaurcs 391 yac: B 7 kinacce —
136 gacoB (4 yaca B Hexnenmwo), B 8 kinacce — 136 gacoB (4 yaca B Heneno), B 9
kiacce — 119 vacos (3,5 yaca B Hefielni0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. CpaBHEHHE, yNOPSAOYMBAHUE U apUPMETHUECKHE
JEUCTBUS C PAllMOHAIBHBIMU YKClIaMH. YHcoBas mpsiMasi, MOIyJb YHACIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJIeM M €€ CBOWCTBA. 3alKcCh 4YUCIa B
JNECATUYHOU MO3UIIMOHHON CUCTEME CUUCIICHHUS.

Pemenue TeKCTOBBIX 3a/1au aprupMeTHYecKuM criocodoM. Perenue 3agau u3
peanbHOM MPaKTUKU Ha YacTH, Ha ApOoOH, HA MPOLEHTHI, IPUMEHEHHE OTHOIICHUMN
Y TpONOpUMH MpU pEUIeHUH 3a/1ad, pEIIeHHE 3ajJad Ha JIBJKEHHE, padoTy,
MOKYITKH, HAJIOTH.

HenumMocTb nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie U cocTaBHble uucia. YETHble W HEYETHbIE uucia. [IpuzHaku
nenmamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku nenMMOCTA CyYMMBI H
MPOU3BEAEHUS LEJbIX YHCEI IPU PELICHUH 33]1a4 C MPAKTHYECKUM COJIEP>KaHUEM.

HauGonpmuii oOmuii nenuTens 1 HauMeHbllee 00111ee KpaTHOE JIBYX YMCell.
B3anmno npocteie yncna. AnroputMm EBknnaa.

Henenue ¢ octaTkoM. AprupMeTHUUECKHE ONepallii HaJl OCTaTKaMHU.

AJuiredOpanyecKue BbIPpaKEeHUA

BripakeHre ¢ mNepeMEHHbBIMU. 3HAUYCHUE BBIPAKECHHUS C TEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANTeOPaANUECKIX BhIPAKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OHOWIEH CTaHAAPTHOTO BUA. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buaa. CTeneHb MHOTOYJIEHA.
CrnosxeHue, BbIYMTAHUE, YMHOXKEHHE U JieJieHHe MHorouieHoB. [IpeobpazoBanue
LEJIOTO BbIpaXkeHUs B MHOTOUWIEH. KOpHU MHOrO4JIeHa.

DopMyIIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBbI M KBaApaT Pa3HOCTH
JIBYX BBIp@XEHUH, KyO CyMMBbI M KyO pPa3HOCTH JBYX BBIPAKECHHUH, Pa3HOCTH
KBaJpaToOB JIByX BBIPQXEHUM, MPOU3BEICHHE PA3ZHOCTH U CYMMBI JIBYX
BBIPQXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPa)KECHHIA.

Paznoxenue MHOrowieHa Ha MHOXKHUTENU. BoiHeceHrne 00111ero MHOXKHUTEINS 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBaenue ¢ onHoi nepemeHHor. Kopenb ypaBHeHusi. CBoiicTBa ypaBHEHUI
C OJHOW TIEpEeMEHHOW. PaBHOCWIBHOCTh YypaBHEHMW. YpaBHEHHE Kak
MaTeMaTU4YECKasi MOJAENb PEAIbHON CUTYallNH.



JIuHerHOe ypaBHEHHE C OJHOM MEPEMEHHOU. UMCIO KOpHEH JIMHEWHOIO
ypaBHEHMs. PenieHrne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWMHBIX YpaBHECHUM.
JIuHeliHOE ypaBHEHHE, COJIEpKALIEE 3HAK MOTYJIS.

VYpaBHeHUE ¢ IByMs IepeMEHHBIMU. ['paK TMHEHHOTrO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEWHBIX YpPaBHEHH C JBYMS [E€PEMEHHBIMU.
['paduyeckuii MeToj pEIICHUS CHUCTEMbl JIMHEHHBIX YypaBHEHUM C JABYyMS
NEpEMEHHBIMU. Penenne cuctem JIMHEMHBIX YpPABHEHHM C IBYMsI MEPEMEHHBIMU
METOJOM TOJCTAHOBKM M METOAOM cioxeHusa. Cucrema ABYyX JIMHEHHBIX
YPaBHEHUM C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYallUH.

DOyHKIUU

Koopaunarta Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMs TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpssimoyrosibHast cucTeMa KoopAuHAT. AOcuucca W OpJAuHATa TOYKMA Ha
KOOpPJIMHATHOM mockocTh. [Ipumepsl rpadukoB, 3aganHbix Gopmynamu. Utenue
rpavKOB peasibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXny BenuuuHamu. [loHsTHEe (QyHKUMU.
OyHkuMg Kak MaTemMaTHueckas MOJENb peajpHoro mpouecca. Oo6iacth
omnpeneneHuss U o6macte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (PYHKIUU.
I'padpux ¢pynkumu. [ToHATHSA MakCUMyMa 1 MUHUMYMa, BO3PACTAHUS U YObIBAaHUS
Ha [IPUMEpAxX peabHbIX 3aBUCUMOCTEN.

Jlunentnas Qyukius, e€ cpoiictBa. ['paduk nmuuennoit dynkuuu. ['padux
¢ynknuu Y = |X|. Kycouno-3aganabie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapartubeie kopHu. ApudmMeTrnueckuii KBaJpaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne wWppammoHaNIBLHOrO 4Yuciaa. JeWCTBUS € HppalMOHAIBHBIMUA YHCIIAMMU.
CBoiicTBa I€UCTBUI C UPPALMOHAIBHBIMU YuciaaMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBieHnss O pAacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBbIX, LEJIbIX, PALHOHAIBHBIX, JEHUCTBUTENbHBIX uHceln. (CpaBHEHUE
yuces. YUcoBble TPOMEKYTKHU.

HevictBuss ¢ ocratkamu. Octatku creneHen. I[IpuMeHeHue OCTaTkoB K
PELIECHNIO YPAaBHEHUN B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, UIMTEIBHOCTh IPOILIECCOB B
okpyxatomeM Mupe. CTaHIapTHBINA BT YHCIIA.

AJiredpanyeckue BbIpaKeHUs

AnreOpanyeckas ApoOb. JlomycTUMble 3HAUYEHUS NEPEMEHHBIX B APOOHO-
palMoOHANbHBIX BbIpaXkeHUsiXx. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JEJICHHE allreOpanyeckux JapoOei.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

PanmonanbHbie BBIPAXKEHUS. ToxiecTBEHHBIE npeoOpa3zoBaHus
PalMOHAJIBHBIX BBIPAKECHUM.

JlonmycTuMmble  3HAa4Y€HHsI IEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apupMeTHYecKue KBaJpaTHble KOpPHH. TOXJIECTBEHHbIE MpeoOpa3oBaHMS
BBIPKEHUM, CoiepkKaINX apuhMeTUIECKUE KBAPATHbIE KOPHH.

CremmeHp ¢ TIeNBIM TOKazaTeneM U e€ cBoicTBa. [IpeobpazoBanme
BBIPAXEHUU, COAECPIKAINX CTEIICHHU.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJpAaTHOTO YpPABHEHHS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
YpaBHEHHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE C TapaMeTpoM. PelieHre TEKCTOBBIX 3a4ad C
ITOMOILBIO KBA/IPATHBIX YPABHEHUM.

JpoOHO-palilnoHalIbHBIE  ypaBHEHUs. PelieHue  JpoOHO-palMOHAIBHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJay € MOMOIIBIO JIPOOHO-paIlOHATbHBIX
ypaBHeHUH. ['padmueckas HHTEpIIpeTalis YPaBHEHH ¢ IBYMSI IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloKeHUe
U YMHOXXECHHME YHCIOBBIX HepaBeHCTB. OLEHMBAHME 3HAYCHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O peEIIEHHH HEPABEHCTBA C OJHOW NEepeMEeHHOW. MHOXKeCTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemieHne TEKCTOBBIX 3a1ad C
MTOMOILBIO JIMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DyHKUIMHA

OO6uacTh onpesenieHrsi 1 MHOXKECTBO 3HaueHi (yHKimuu. CriocoObl 3a/1aHus
bynkuumii. ['paduk dynkumnn. Utenue cBoiicTB ¢hyHkumu o e€ rpaduxy. [Ipumepsr
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

Jluneiinas Qyskuus. DyHKIHUM, ONMKUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO
IPONOPIUOHAIIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
KycouHo-3a1anabie PyHKIIUH.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



Kopenb n-i1 crenenn u ero cBoWcrBa. CTENEeHb € PalMOHAIBHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AnredOpanveckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHHUI, COAEp)KAIIUX KOPEHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBanparnaeii TpéxuineH. KopHu kBaapatHoro TtpéxuiieHa. PaznokeHue
KBa/IPaTHOTO TPEXWICHA HA TUHEHHBIE MHOXKHUTEIH.

YpaBHeHNs U HEPABEHCTBA

bukBanpartsasle ypaBHeHUS. [IpuMepsl IpUMEHEHUI METONOB PaBHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeToAa MpU PEIICHUU
ypaBHEHU 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. Pelrenre npocTenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pElIeHUs] CUCTEMBI HEJIMHEHHBIX YpaBHEHUH C JByMs IepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUH C JBYyMs IIEPEMEHHBIMU KaK MOJEIb PEaJbHOU
CUTYalIUH.

YucnoBele HepaBeHCTBA. PelleHne JITMHEVHBIX HEPABEHCTB. J(O0Ka3aTesbCcTBO
HEPaBEHCTB.

KBazpaTHble HepaBEHCTBA C OJHOM IEpEMEHHOH. PemeHue KBaJpaTHBIX
HEPaBEHCTB rpa)MyeCKUM METOJIOM M METOAOM HHTEpPBAJIIOB. METO] MHTEPBAJIOB
JUISl pallMOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

Perenue TekCTOBBIX 3a/1a4 ¢ TOMOIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMEHHbIMHM. PellleHHe HepaBeHCTBa C JIBYMs
nepeMeHHbIMU. CHUCTEMBbl HEpPaBEHCTB C JBYMsl IEpeMEHHbIMH. ['paduueckuii
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKIUU

Oyukrusa.  CBoiictBa  QyHKUM:  Hynd  (QYHKIIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKITMHU, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4YETHBIC U HEYETHBIE PYHKIIMU, HAauOOJIbIlIee U HAUMEHbIIee 3HaUeHUs (QyHKIUY.

KBagpatnunas ¢yHkuuss u e€ cBoicTBa. Mcmonb3oBaHHe CBOMCTB
KBaJpaTuyHOW  ¢yHKUMKM 1 pemienus 3agad.  lloctpoenme  rpaduxa
kBagpatnyHo ¢GyHkumu. [lomokeHnwe rpaduka KBaapaTUIHOW (QYHKIIUKA B
3aBUCHMOCTH OT €& K03 duuuentos. I'paduku Qynkmuii y =ax2,y = a(x —m)?uy
= a(x — m)? +n. Ioctpoenue rpadukoB GYHKIHI C HOMOIIBIO IIPEOOPA3OBAHUIA.

Jpo6Ho-nuueiinas @ynkuus. MccnenoBanue GyHKIMMA.

Oynkuusa Y = X" ¢ HaTypalbHBIM TIOKa3aTeneM N u e€ rpaduk.

Yucii0Bble MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHH



[TonsitTue uymcioBoil mocienoBareabHOCTH. KoOHEUHble U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacramomas  (yOsiBatomiasl)  mociiefoBareabHocTh.  CrocoObl  3a1aHust
MOCIIEZIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCcKol mporpeccuif. DopMmyibl N-ro YjeHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. @opMynbl CyMMBbI MEPBBIX N
YICHOB apuU(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUU
OECKOHEYHO yObIBAIOIIEH reOMETPUUECKON POTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



I[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMS [TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W  HACTOSIIEMY POCCUUCKOM
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) ueHHOCTEll HAYYHOI 0 MO3HAHUS:

OpUEHTAlMel B JESATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO NPHUMEHATh MaTeMAaTUYECKUE 3HAHWS B HMHTEpEcax CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAaKOTO K€ MpaBa JAPYroro 4eaoBeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUs;

8) ajanTanuM K M3MEHSIOIWMMCH YCJIOBHMAM COLHUATbHON M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIIOTE3bl 00 00OBEKTaX M SIBJIIEHUAX, B TOM UHCJIE€ PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEIIeHUs] U ACHCTBUA, (POPMYIHPOBATH W OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHSI TpOTpaMMBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
NEHCTBUSAMH M YHUBEPCATHLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble 1jornyeckue aeficTBusA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUH, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpEe/IEIeHHs IOHATUN, YCTAHABIMBATh CYHUIECTBEHHBIN NMPU3HAK KiaccU(UKaIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KDUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYJIUMpOBAaTb U  MPeoOpa3OBbIBATH  CYKIEHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYMH;

JieN1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHUKH, AENYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(GakToOB, BBICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTEMaTU4eCKOW MHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILICHUSA, BbIOMpAaTh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIIEeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSTENIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, MCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLIECCa, A TaKKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMH, TuarpaMMaMi, HHOHM rpaguKoil 1 uX KOMOUHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA



BOCIIPUHUMATh U POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pELICHUs 3a/1aud,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUSA C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me W CXOICTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUH;

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TPU PEIICHUH Y4YEOHBIX MaTeMaTUYECKUX 3a7ad, MPUHUMATh LEeJb
COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATH OPTaHMU3AIMI0 COBMECTHOM paloTHI,
pacmpenenarth BUIIbI paboT, JOTOBapHBAThCS, OOCYKIATh MPOLIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CYXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» U HHBIC); BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
KauecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3yiabTaT 0
KpUutepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aHMOICHUCTBUS.

PerynsitTuBHbIEe YHUBEpCAJIbHbIE YUeOHbIE JeiiCTBHS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEUICHUS] B JKM3HEHHBIX M Y4YEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, AJTOPUTM pEIICHHUs 3ajayd (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOUIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJIETh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHusl MaTeMaTUIeCKOM 3a/1aur, CAMOMOTHUBAIIMU U peDIICKCUU;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa ACATEIbHOCTU MOCTABICHHON LEIH U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh HMOIIMOHATBHYIO OIIEHKY PELICHHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

PannonanbpHble yncia.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

Mcronb30BaTh NOHATHS MHOXECTBA HATYpPaJIbHBIX YHCEJ, MHOYKECTBA LEIBIX
YUCEJI, MHOXKECTBA PALMOHAIBHBIX YHCEJ IPU PELICHUM 3a1ad, I[POBEICHUU
pPacCyKJI€HUHU U JIOKA3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UIIMOHHON 3alMCH HATYPAJIBHOIO YHCTIA.

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

BbInonHATe, codeTas yCTHbIE M NUCBMEHHbIE NPUEMBI, apUPMETHUECKHE
JEUCTBHS C PALIMOHAJIBHBIMU YHCIAMH, UCIIOJIb30BaTh CBOMCTBA YKCE U MPABUIIA
JIEVCTBUM, TPUEMBI PALIMOHATBHBIX BHIYACICHUM.

BbITIONHATB IEUCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU MTOKA3aTENIAMH.

HaxonuTe 3Ha4yeHMsI YHCIOBBIX BBIPAXKEHHUM, COAEPIKAIIUX PALMOHAJIbHBIC
Yycila W CTENEHU C HaTypalbHbIM I[IOKa3aTejeM, MPUMEHSATh pa3HOOOpa3HbIe
CHOCOOBI M TPUEMBI BBIUMCIIEHUS, COCTABIIATh U OLIEHUBATh YHCIIOBBIE BHIPAKEHHUS
IIPU pELICHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTrUX YUeOHbIX MPEIMETOB.

OkpyryisITh  4YMClIa C 33JaHHOM TOYHOCTBKO, a TaKXe IO CMBICIY
IIPaKTUYECKOM CHUTyallMd, BBIIOJHATH IPUKUAKY M OLEHKY pe3yJbpTaTra
BBIUHCIICHUW, OLIEHKY 3HAYEHHUN YHCJIOBBIX BBIPAXKEHUW, B TOM YHCIE IPU
pelIeHNH MPaKTUYECKUX 3a1au.

PemaTte TekcTOBBIE 3a/ayu apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJIMIbI, CXEMBbI, YEPTEXKH, APYTrUe CpPEICTBa TMPEACTABICHUS HaHHBIX MpU
pELICHUH 3a4ay.

PemaTe npakTUKO-OPUEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.



JlenmuMoCTb.

Jloka3pIBaTh U NPUMEHSTH MPH PELICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku A€TUMOCTH CYMMBbI U IPOU3BEACHUS 1IEJIBIX YUCEI.

PacknaapiBaTh HA MHOKUTEIIM HATYpaJbHbIC YUCIIA.

CB0OOIHO OMNEpUPOBATH MOHATUSAMHU: YETHOE YHUCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonuth HamOONBIIMI OOIIMNA AENUTENh U HaUMEHbIee o0Ilee KpaTHOEe
YHCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHITH anroput™ EBkimnaa.

OnepupoBaTh TNOHSATHEM OCTaTKa IO MOMAYJII0, NPUMEHATh CBOMCTBA
CPaBHEHHU MO MOAYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripakeHus ¢ nEpeMEHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B IpoLecce OCBOCHUS YUEOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BoimonHsaTh  mpeoOpa3oBaHUs  IEJOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPHITHUEM CKOOOK.

BrinonuaTs neicTBus (CI0KEHHUE, BBIUUTAHUE, YMHOXXEHHUE) C OJTHOUYJICHAMU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOKEHUS (KBaaApaT u
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIUPOBKU CJIaraeMbIX, IPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHHUS.

[TpumensTh nmpeodpa3oBaHUsl MHOTOWICHOB JIJIsi PEIICHUS Pa3IMYHBIX 3a/1a4
13 MaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEWM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepaTs, sBisieTCS
JIM YUCJIO KOPHEM YpaBHEHHUS.

[logObupaTh nOpuUMephl TAP YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemmats cucteMbl ABYX JTMHEMHBIX YpaBHEHHUH C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M peliaTh JIMHEWHOE YypaBHEHHWE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJOBHUIO 3a/laud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yMl MOTY4YCHHBIN pe3yibTar.

DOyHKIUU

Koopaunate! u rpaduxmu.

N306paxkath HaA KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIy4YH, OTPE3KH, HHTEPBaJIbl, 3alIUChIBATh YNCIOBbIE IPOMEXYTKU Ha
anreOpanyecKoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIUH.

Crtpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucelBaTh C TMOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® MpeAcTaBIECHUS U aHaIU3a UH(pOpMaLuH,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKUIMH, TPOMEXKYTKHM 3HAKOMOCTOSIHCTBA (DyHKLHH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYEHUA (PYHKIUN).

Hcnonp3oBath rpaduku A UCCIEAOBAHUS MPOIIECCOB U 3aBUCHMOCTEH, IpH
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX MIPEIMETOB U PEaIbHOM KU3HU.

K koHiry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeyOIUe MPeIMETHbIE
PE3YNbTATHI:
Yucaa v BBIYMCICHUSA
HNppaunonanpHbIe YHCIIA.
[lonumMaTh W MCHONB30BAaTh MPEJACTABICHUS O PACIIUPEHUH YUCIOBBIX
MHOKECTB.
CB0OOIHO ONEpUpPOBATH MOHATUSMU: KBaJPATHBIN KOPEHb, apu(METUUECKUI
KBaJIPaTHBII KOPEHb, HPPALIMOHAIBHOE YHCII0, HAXOANUTh, OLIEHUBATh KBAJpPATHbIE
KOPHHM,  HUCHOJB3YyS  IpU  HEOOXOJUMOCTH  KaJbKYJISITOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUN, COJAEpXKALMX KBAaIpaTHbIE KOPHU, HCIIOJIb3Ys
CBOMCTBA KOPHEM.

Hcronb30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYHUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

Hcnonp30BaTh 3amucu OOJBIIMX W MajbIX YUCENl C IMOMOILBIO JECATUYHBIX
npobeil u creneHeil yncna 10, 3amuchIBaTh M OKPYIVIATH YHMCIIOBBIE 3HAUCHUS
peaNbHBIX BEJIUYHH C UCIIOJIB30BAHUEM PA3HbIX CUCTEM U3MEPEHHMIA.

J1eIMMOCTb.

CBOOOIHO oOmepUpoBaTh MNOHATUEM OCTaTKa IO MOJIYJIIO, IPUMEHSTH
CBOMCTBA CPaBHEHUM IO MOZYJIIO, HAXOIUTh OCTaTKA CyMMBI U ITPOU3BEIECHUS 110
JAHHOMY MOZYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

JpoOHO-panoHaabHbIE BBIPAKEHUS.

Haxoauts pomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKECHHUSIX.

[IprMeHATH OCHOBHOE CBOKMCTBO PAlIMOHAJILHON JIPOOH.

BoInonHATh pUBEAEHUE anredpandeckux Apodeil Kk o01IeMy 3HaMeHaTeNto,
CIIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNreOpandyeckux IpoOei.

BBINONMHATE TOX/IECTBEHHBIE TPEOOPA30BaHMsI PAllUOHATIBHBIX BHIPAXKEHUH.

[TpumensTh npeoOpa3zoBaHus BEIPAXKEHHUM 111 PELLICHUS pa3IMYHBIX 3a]a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpuMeHsATh TMOHSATHME CTENEHW C LEJbIM TOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BIPAXKEHUH, COIEPIKAIUX CTENIEHH C LEIbIM NTOKa3aTEeJIEM.

HppanroHaabHble BBIPAXKEHUS.

Haxonuth 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COJAEPIKALLIUX
apru(pMeTnYecKre KBaApaTHbIE KOPHH.

BemonusaTe npeoOpa3zoBaHUs HPpALMOHANBHBIX BBIPAKEHUH, HCIONIb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

PemaTp kBajipaTHbIE ypaBHEHUS.

Pemate ApoOHO-paliMoHaIbHBIE YPABHEHHUS.

PemaTe 5nuHEHHbIE ypaBHEHMs C IapaMeTpaMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C MMApAMETPaAMHU.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
npUMEHEHUEM TpaduuecKuX TMpeAcTaBlIeHUd (ycTaHAaBIMBaTh, WMEET JIU
ypaBHEHUE WM CHCTEMa YPAaBHEHHM pEIIEeHUs, €CIM HMMEET, TO CKOJbKO, W
npoyee).



[lepexoauTh OT cioBecHOW (OPMYIMPOBKU 3amauu K €€ anreOpanyeckoit
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeEHATP CBOWMCTBA YHCIOBBIX HEPABEHCTB [UJI1 CPABHEHUSA, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyo WUIIOCTPALUI0 MHOXKECTBA pELIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[TornmMaTe W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWs), OMPEACIITh 3HAUYCHHE (YHKIIMH IO 3HAYCHHIO
aprymMeHTa, OrpeeiaiTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpouth rpaduku (yHKIUN , OMMUCHIBATh CBOMCTBA YMCIOBOM (YHKIIUU TIO
e€ rpaduxy.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpPUPOBATh MOHATHUSIMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIIBHBIM  II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTeJeM, HCIONb3ysl NpPU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSITH CBOMCTBA KOPHS N- CTENEHHU, CTETIEHU C PALIMOHAIIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN IPU PELICHHUU
3a/1a4, MPOBEACHNUN PACCYKIECHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOpPAIOYMBATH JICUCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

AJsiredOpanvyecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIIEHA, HAXOIUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHHS U HEPABEHCTBA

Pemare JMHENMHBIE M KBaJApPATHBIE YPAaBHEHUS, YPABHEHMS, CBOIALIMECS K
HUM, IpOOHO-paIlMOHAIBHBIE YPABHEHHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C ITAPAMETPOM.

Peware nuHEVHBbIE HEPABEHCTBA, KBAJpaTHHIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIUChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIUHEUHBIM.

PeraTe HECIIOKHBIE CUCTEMBI HEJTMHEMHBIX YPAaBHEHUH C ITApAMETPOM.



[TpuMeHATh METO/Ibl PaBHOCUJIBHBIX IPe0Opa30BaHui, 3aMEHbI IEPEMEHHOI],
rpaduyecKoro MeToaa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemare cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIMChIBATh PEIIEHHUE C TOMOILIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTrpaHUYCHMSIMH, HAIPUMED, B LENbIX YNCIIAX.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUW U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHUEM TpadUUeCKUX MpPEACTaBICHUA (yCTaHABIMBATh, HMMEET JIU
YpaBHEHUE WM CHCTEMA YPAaBHEHHMM pEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).

Pemarb TekcTOBBIE 3aauM  aireOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MaTE€MaTUYeCKOM MOJEIN PEAIbHOM CUTyallMM WM IPUKIAAHOW 3aJauu,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

CBOOOIHO omnepupoBaTh MNOHATHSIMHU: 3aBHCUMOCTb, (YHKIMS, Trpauk
GyHKUMH, TpsMas OPONOPLHMOHATBHOCTb, JIMHEWHass (yHKOUsA, oOpaTHas
IPONOPLUUOHATILHOCTD, TapaboJia, runep0osia, KyCOUHO-3aJaHHast (PYHKIIHSL.

Uccnenosath pyHKuuIO 1o €€ rpaduky, yCTaHABIMBATh CBOMCTBA (DYHKLIMIA:
00JacTh ONpENENeHHsl, MHOKECTBO 3HAUYECHHM, HYyIM (YHKUHUH, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKM BO3pacTaHus M yObIBaHWs, UYETHOCTh U
HEYETHOCTh, HANOOJIbIIIEE U HAUMEHbIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Onpenensatp nosoxkeHue rpaduka KBaapaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMHM, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBagpatuunoit ¢pyHkimu ctpouts rpaduk dyakwm y =af(kx +
b) + ¢ ¢ nomomrkio peobpazoBanmii rpaduka pynkuu y=Ff(X).

WnmoctpupoBaTh € MOMOIIBI0 Tpaduka pealbHYI0 3aBUCMMOCTb WU
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEAOBATENBHOCTD, apuMeTHUIECKAs
U T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh IOCJIEJOBATEIBHOCTH Pa3HbIMM CIOCOOAMHU: ONHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOILIBIO0 (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysn N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Pacrio3HaBaTh W TNPUBOAUTH MNPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IIOCJIEOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaomuX (yObIBAIOLINX ) OCIEA0BATENBHOCTEH.

HMmeTh npeAcTaBieHHE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUM.

[IpuMeHsATh METO MaTEMATUYECKOW MHIYKLIUY ITPU PEILICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 UNCJIA U BBIUNCJIEHUA. 11 1
PanmonaneHble uncna (MOBTOpEHUE)
5 BbIPAXXEHUA, TOXIECTBA, 17 1
YPABHEHUIA
3 OYHKINN 10 1
4 CTEIIEHb C HATYPAJIbHBIM 16 1
[TOKA3ATEJIEM
5 AJITEBPAMYECKUE BBIPAXXEHU . 23 1
MHorouyieHsl
6 AJITEBPAMYECKUE BBIPAXXEHU . o5 1
DopMyITbl COKPAIIEHHOTO YMHOXKEHUS
YPABHEHUA U CUCTEMbBI
7 YPABHEHUMMU. CucremMsbl IMHEHHBIX 25 1
ypaBHEHUH
g [ToBTOpEHwUe, 06061ueH1fe, 9 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypen
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 1
KOpEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparssle ypaBHeHUSA
4 AJITEBPAMYECKHUE BBIPAXXEHN . 17 1
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
5 YPABHEHUA N1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14
Crenenu
8 UNCJIA U BBIUMCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHwUe, 06061ueH1fe, 10 1
CUCTEMaTHU3alus 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 30 2
) YPABHEHUA 1 HEPABEHCTBA C 20 5
OJIHOM IEPEMEHHOI
3 YPABHEHUA 1 HEPABEHCTBA C o5 1
JABYMS ITEPEMEHHBIMU
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU 25 5
N IMTPOI'PECCHUUA
5 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 19 1
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 8 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
1 IToBTOpenue. PannonansHbIe uynciia 1 4.09
[ToBTOpenue. CpaBHeHue,
2 YIOPSA0YUBAHUE U apUPMETHUECKHE 1 5.09
JICUCTBUSA C pallMOHAIBHBIMHU YUCJIaMU
IToBTOpenue. YUucnosas mpssMast, MOIYIb
3 P P 4 1 6.09
yucia
[ToBropenue. IIponeHTsI, 3anUCh
4 MIPOLIEHTOB B BUJIE€ ApoOU U ApoOU B BUJIE 1 7.09
MPOLIEHTOB
[ToBropenue. Tpu ocHOBHBIE 3a/1a4n Ha
5 p p A 1 11.09
MPOLICHTHI
[ToBTOopenue. Tpu OCHOBHBIE 3a/1a4n HA
6 P P 1 12.09
MIPOIICHTHI
7 [ToBTOopenue. Pemienne TEKCTOBBIX 3a/1a4 1 13.09
apu(MeTHIECKIM CITI0COO0M '
[ToBTOpenue. Pemenune 3a1ay u3
€aJIbHOM MPaKTUKK HA 9acTH, ApoOu,
8 P P APoD! 1 14.09
MPOLIEHThI, TPUMEHEHNE OTHOLLIEHUHN 1
MIPONOPLMI IPH PEILIEHUH 3a/1a4
[ToBTOpenue. Pemenue 3a1ay u3
9 P A 1 18.09

peanbHON MPaKTUKU HA YacTH, ApoOH,




MPOLICHTHI, TPUMEHEHNE OTHOILICHUHN U
MPONOPLUI IPU PELICHUU 33]1a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHre 3a1a49 Ha JIBYDKEHUE, padoTy, 1 19.09
MOKYIIKH, HAJIOTH
1 'I'<0HTp0III>Ha}I pabota n:) TeMe 1 20,09
PanmonanbsHele yncna

12 CBoOHCTBa JEUCTBUH HaJ YHCIAMH 1 21.09

13 ToxnectBa 1 25.09

14 ToxnecrBa 1 26.09

15 VYpaBHEHME U €ro KOpHU 1 27.09

16 VYpaBHEHUE U €r0 KOPHU 1 28.09

17 HHHefIHOGVypaBHeHHC C OAHOM 1 510
nepeMeHHOMN

18 HHHeﬁHOGVypaBHeHHe C OJTHOH 1 3.10
NepeMEeHHOMN

19 HHHeﬁHOGVypaBHeHHe C OJTHOH 1 4.10
NepeMEeHHOMN

20 HHHeﬁﬁoeuypaBHeHHe C OAHOM 1 510
epeMEHHON

21 Pemenue 3ai1a4 ¢ moMoIIbI0 ypaBHEHUI 1 9.10

22 Pemenue 3a1a4u ¢ moMoOIIbI0 ypaBHEHUM 1 10.10

23 Pemenue 3ai1a4 ¢ moMoIIbI0 ypaBHEHUI 1 11.10

24 Pemenue 3a1a4d ¢ moMOIIbIO YpaBHEHHI 1 12.10

25 Pemenue 3ai1a4 ¢ moMoIIbI0 ypaBHEHUI 1 16.10

26 Pemienue 3a1a4 ¢ TOMOIIBIO ypaBHEHU I 1 17.10

27 dopMyIbl 1 18.10




KonrponsHas pabora o teme

28 19.10
« YpaBHEHHUS»

OyHKIMOHATBHBIE 3aBUCHUMOCTH MEXK,

29 I o 23.10
BEIUYNHAMU
[Tonstue pynkmuu. OyHKIMA Kak

30 MareMaThyeckas MoJIeJb PEaIbHOTO 24.10
nporecca
[Tonstue Gpynkunu. OyHKIKA KaK

31 MaTeMaTu4ecKkass MOJEIb pealbHOIO 25.10
nporecca
OO0acTe ompenenenus 1 00J1acThb

32 onpen 26.10
3HaYeHUH PYHKIUU
Oo0uacTs onpeaeineHus 1 00J1acThb

33 onpea 6.11
3HaYEHUN QYHKINH

34 CrniocoOblI 3a1aHust PyHKIIUH 7.11

35 I'paduk Gyakmmm 8.11
[IpssMast IpOIIOPHMOHAIBLHOCTE U €€

36 P poropht 9.1
rpaduk

37 Jluneitnast QyHkuus u ee rpapuk 13.11
KontpoasHas padbora mo Teme

38 ROIp P ) 14.11
Koopaunats! u rpaduku. OyHKIAH

39 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 15.11
CBoiicTBa CTENEHH ¢ HATYPAILHBIM

40 yp 16.11
moKasaTelieM
CBoOMCTBa CTENEHN C HATyPaIbHBIM

41 P 20.11
MoKa3aTelieM
CBoiicTBa CTEICHHU C HATYPAILHBIM

42 P 21.11

II1oKa3aTcjIcM




3amnce Yyncia B IECITUIHOM

43 . 1 22.11
MO3UILIMOHHOM CUCTEME CUMCIICHUS

44 3anuce qncnil B JE€CITHYHOM 1 2311
MMO3UI[MOHHON CUCTEME CUUCICHHUS

45 Onnounenbl. OTHOWICH CTaHIAPTHOTO 1 2711
Buga. CTteneHb OMHOWIEHA '

46 Onnounenbl. OTHOWIEH CTAaHJAPTHOTO 1 2811
Buaa. CTeneHb OJHOWIEHA )

47 VYMHOKEHIE OJHOYJICHOB 1 29.11

48 VYMHOXEHHE OJHOUYICHOB 1 30.11

49 VYMHOXEHHE OTHOYIEHOB 1 4.12

50 Bo3BeneHue oqHOYIEHA B CTENIEHD 1 5.12

51 BosBenenue oqHOYIEHA B CTEIIEHD 1 6.12

52 Bo3Benenune onHouIeHa B CTEIEHD 1 7.12

53 CrenenHble QyHKIUU U UX TpaduKu 1 11.12

54 KOHVTponLHa;I pabota « CteneHs u ee 1 1.1
CBOMCTBa»

55 MHorowieHsl. MHOTrO4WIeH CTaHIapTHOTO 1 13.12
Buna. CreneHb MHOIOWIEHA '
MHorouieHnsl. MHOrO4IeH CTaHJapTHOTO

56 1 14.12
Buga. Crenenr MHOTOYJIEHA

57 CrnoxeHne U BEIYUTAHHE MHOTOYIECHOB 18.12

58 CrnokeHue U BEIYUTAaHHE MHOTOUYJICHOB 19.12

59 Cro’keHne U BEIYNTaHHE MHOTOYJICHOB 20.12

60 CroxeHne ¥ BEIUUTAHNE MHOTOUYJICHOB 21.12

61 VYMHOXEHHE U IeJICHNE MHOTOYICHOB 25.12

62 VMHOKEHHUE U eJICHHE MHOIOWICHOB 1 26.12




63 YMHOXEHHUE U JCIICHHEC MHOT'OYJICHOB 27.12

64 YMHOXEHUE U ACICHHE MHOTOUYJICHOB 28.12
[IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B

65 9.01
MHOT'OUJICH
[IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B

66 peobp P 10.01
MHOT'OYJICH
[IpeobOpazoBaHue EIOTO BEIPAKECHHS B

67 beodp P 11.01
MHOT'OUJICH

68 Kopau MHOTOWICHA 15.01

69 Kopuu MHOTOUWICHA 16.01
Pa3noKeHne MHOrouUIeHa Ha MHOXMTEIN

70 17.01
cnocobom rpynnmpoBKu
Pa3noKeHne MHOrouUIeHa Ha MHOXXMTE/N

71 18.01
cnocobom rpynnupoBKu
Pa3noKeHne MHOrouUIeHa Ha MHOXXMTEIN

72 22.01
cnocobom rpynnupoBKu
Pa3noKeHne MHOrouUIeHa Ha MHOXXMTEIN

73 23.01
cnocobom rpynnupoBKu
Pa3noKeHne MHOrouUIeHa Ha MHOXXMTEIN

74 24.01
cnocobom rpynnmpoBKu
Pa3noyKeHne MHOrouIeHa Ha MHOXMTEN

75 25.01
cnocobom rpynnmpoBKu

76 JeneHue c octaTKOM 29.01
KonrtponsHas pabora no remam "CreneHb

77 C HaTypaJbHBIM IIOKa3aTeneM", 30.01
"MHorowieHsr"
KBagpar cymMmBbl 1 KBasipaT pa3HOCTH

78 Pat cyM patp 31.01

JBYX BBIpaXKCHUHN




KBanpaT cymMmBl 1 KBaJipaT pa3HOCTH

79 . 1.02
JIBYX BBIpaKEHUI
KBanpat cyMMBI 1 KBaJIpaT pa3HOCTU

80 APAT CyMME! H KBapat p 5.02
JIBYX BBIpaKCHUH

81 KBanpar cyMMbl HECKOIBKUX BBIPAKEHUH 6.02
Ky0 cymMBI ¥ Ky0 pa3sHOCTH 1B

82 ks 5 yop ABYX 7.02
BBIpKCHUI
Ky0 cymMBI 1 KyO pa3HOCTH 1B

83 Yo ey . yop ABYX 8.02
BBIpKCHUI
Ky0 cymMBI 1 Ky0 pa3sHOCTH 1B

84 Yo CyM ! yop ABYX 12.02
BBIPAYKEHU I
Ky0 cymMBI ¥ KyO pPa3HOCTH IB

85 Yo ey . yop ABYX 13.02
BBIpOKCHUI

86 Pa3HoCTh KBaIpaTOB IBYX BBIPAKEHUU 14.02
IIpousBenenue pa3HOCTH U CYMMEI JIB

87 p A . p ™M FBYX 15.02
BBIpaXKCHUI
IIpousBenenue pa3HOCTH U CYMMEI JIB

88 POMSBEACHHC p YMMBL ABYX 19.02
BBIpOKCHUI
CyMMa " pa3HOCTb KyOOB 1B

89 yNMa i pe YOOB AByx 20.02
BBIpaXKEHUI
CyMMa ¥ pa3sHOCTh KyOOB B

90 YMMa ¥ pd ‘handest 21.02
BBIpaXKEHUI

91 Paznoxxenne MHOrowiIieHa Ha MHOKUTEIIN 22.02
[IpousBeneHne pa3HOCTU CYMMBI JIBYX

92 BBIpQ)XEHUI, CyMMa 1 pa3HOCTh KyOOB 26.02
JBYX BBIpaXXCHUHI

93 PasnoxeHne MHOrOWwIeHa Ha MHOKATEIN 27.02




94 Paznoxxenne MHOrouwieHa Ha MHOXKUTEIIN 28.02

95 Paznoxxenne MHOrowieHa Ha MHOKUTEIN 29.02

96 Pasnoxxenne MHOTOWIEHA HA MHOKUTEIN 4.03
BriHecenne 001IeEro MHOKUTENS 3a

97 5.03
CKOOKH
Brigecenue o01mero MHOXHUTENA 3a

98 - 6.03
CKOOKH

99 BosgejieHue aBy4ieHa B CTENEHD 7.03

100 Bo3Benenue nBywieHa B CTENEHb 11.03

101 Bossenenue qBy4icHa B CTEIEHb 12.03
KonTponsHaas padora «DopMyiisl

102 P P pMY 13.03
COKpaH.IeHHOl"O YMHO)KGHI/IH»

115 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU 14.03

116 VYpaBHeHHe ¢ ABYMs [TEPEMEHHBIMU 18.03
I'padmk nmuHeHOrO YpaBHEHUS C IBYMSI

117 pad yp ABYM 19.03
MepeMEHHBIMU
I'paduk muHENHOrO YpaBHEHUS C ABYMS

118 pag P ABYM 20.03
nepeMeHHBIMHU
CucreMsl JUHEUHBIX YPAaBHEHUNA C ABYMS

119 P HBYM 21.03
epeMeHHBIMHU
CucreMsl JUHEUHBIX YPAaBHEHUNA C ABYMS

120 P HBYM 1.04
NepeMEHHbIMU
I'paduaeckuit MeTO peIieHUs: CUCTEMBI

121 JIMHEWHBIX YPABHEHUN C JBYMS 2.04
NepeMEHHbIMU
I'padudeckuii MeTOI pEICHUS CUCTEMBI

122 pad AP 3.04

JINHEMHBIX YPAaBHEHUM C IBYMSI




NEPpCMECHHBIMU

123

124

125

Pemenue cucrem JIMHEHHBIX YPAaBHEHUM C
JBYMSI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKHU U METOJIOM CJIOXKEHUS

Pemenue cucrem JIMHEHHBIX YpaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJICTAHOBKU ¥ METOJIOM CJIOKECHHUS

Pemrenne cucremM TUHEHHBIX ypaBHeHI/Iﬁ C
ABYMA IEPEMCHHBIMHA MCTOAOM
IIOoACTAaHOBKH U MCTOAOM CJIOKCHUA

4.04

8.04

9.04

126

Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMS IEPEMEHHBIMU KaK MOJIEIIb
peaIbHOM CUTyalluH

10.04

127

128

Kontponbnas padota o teme "CucreMbl
JUHENHBIX ypaBHEHHUH"

[ToBTOpenue u o6o01eHue. Beipaxxenus ¢
NEPEMEHHBIMU

11.04

15.04

129

[ToBTOpenue u 06o61eHue. CTenexs ¢
HaTypaJIbHBIM II0KA3aTeIeM

16.04

130

[ToBTOpenue u 0600menne. OqHOUICHBI U
MHOTOWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHus areOpandecKux
BBIPAKCHU I

17.04

131

132

[ToBTOopenue u o6o01eHne. PopMyIIbI
COKPAIIEHHOTO YMHOXKEHHUS

[ToBTropenue u o6o0mmenue. Koopannats
U TpaduKH.

18.04

22.04

133

[ToBTOpenue u o6obmenue. JInHeitHas

23.04




¢byHKIUs U €€ CBOHCTBA

134 HroroBast koHTpobHas paboTa 1 24.04
[ToBrOopenue u o6o0menue. Pemenue

135 CUCTEM JIMHEHHBIX YPaBHCHHUH C IBYMS 1 25.04
TIEPEMEHHBIMH
[ToBTropenue u o6o0mmenue. Pemenune

136 CHCTEM JIMHEWHBIX YPaBHEHUH C ABYMS 1 13.05
MIEPEMEHHBIMH

OBUIEE KOJIMYECTBO YACOB I1O 136

[NPOTPAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3yueHHsi oOpa3oBaTe/bHbIE
padoThI padoTshI pecypes:
1 YucoBbie HEPaBEHCTBA 1
2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
3 CBoiicTBa YUCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 Hepagencto ¢ nepemenHoil. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 HepageHnctso ¢ nepemenHoit. Ctporue u 1
HECTpPOTrHe HEPaBEHCTBA
CrnoxeHue 1 yMHOKEHHUE YHCIOBBIX
7 HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS 1
BBIpKECHUS
CrnosxeHue 1 yMHOXKEHHUE YHCIOBbIX
8 HepaBeHCTB. OlleHUBaHNE 3HAYCHHS 1
BBIpKECHUS
[ToHsATHE O perIeHuN HEPaBEHCTBA C
9 OJIHOM NepeMEeHHON. MHOXeCTBO 1
pelIeHn HEPaBEHCTBA
IToHsATHE O pelIeHuN HEPaBEHCTBA C
10 OJIHOM NepeMEeHHON. MHOXeCTBO 1
peleHuit HepaBeHCTBa
1 PaBHOCHIIbHBIE HEPABEHCTBA. 1

HepaBencrtBo-cnencraue




12

YucnoBble IPOMEKYTKH

JIuHeitHOe HEPaBEHCTBO C OJIHOU

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienue muHEeHBIX HEPABEHCTB C OJHOM
MepeMEHHON

15 PemeHne nTMHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

16 Pelrenne nuHENHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

17 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEHHON

18 Cuctembl TUHEHHBIX HEPABEHCTB C OHOM
MepPEMEHHOMN
Pemrenne TeKCTOBBIX 33/1a4 € MOMOIIBIO

19 JIMHEWHBIX HEPABEHCTB C OJJHOMN
MepPEMEHHOMN

20 KonTponbHas pabota mo Teme
"Hepasencrsa"

21 KBanpaThsie kopHU

99 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

93 ApubdmMeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsTHE UppaMOHATIEHOTO YHCIIA.
JIelcTBUA ¢ NPPALMOHAIEHBIMU YU CIIAMH

o5 CaolicTBa 1€HCTBUI C UppallMOHAIBHBIMU
YUCIaMHu

26 CBoiicTBa IEUCTBUH C UppaAIMOHATHHBIMH




qucjiaMu

27

28

CaolicTBa IEUCTBUI C UPpaALIMOHATBHBIMU
JuCcIaMU

CpaBHeHUE UppaIIMOHATBHBIX YHCEI

29

30

31

CpaBHeHuE UppallMOHAIbHBIX YUCEI

MHO0X€eCTBO I€HCTBUTEILHEIX YHCE.
[IpencraBneHuss 0 pacIIUPEHUAX
YHUCJIOBBIX MHOKECTB

JlommycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTryecKkue KBaapaTHbIE KOPHU

32

JlonmycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALIUX
apudmeTryecKkue KBaapaTHbIE KOPHU

33

34

35

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKAINX
apudmeTryecKkue KBaapaTHbIE KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHU, COAEPIKALLUX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKALLUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

36

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaIpaTHbIe KOPHU

37

Kontponbnas paboTa mo teme
"KBanpartHblii KOpeHb"




38

KBanpatHoe ypaBHeHHE

39

40

41

42

43

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus1. KonnuecTBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

dopmysa KOpHEN KBaJpaTHOTO
ypaBHeHus. KonnuecTso
JECTBUTEIBHBIX KOPHEN KBaIPATHOTO
YpaBHEHUS

®opMyiia KOpHEN KBagpaTHOIO
ypaBHeHus. KonnuecTtso
JEUCTBUTEIIBHBIX KOPHEN KBaJAPaTHOIO
ypaBHEHUSA

Teopema Buera

44

45

Teopema Buera

VYpaBHeHUsI, CBOJUMBIE K TUHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K TMHEHHBIM
YPaBHEHUSIM UJIU K KBAJPATHBIM
ypaBHEHUSIM

47

48

KBanpaTtHoe ypaBHEHUE C TapaMeTpoM

Pemrenne kBagpaTHBIX YPaBHEHUH C
rapameTpamu




Pemrenne kBagpaTHBIX YPaBHEHUH C

49
napameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
COJIEpIKaIMX 3HaK MOIYJIS

51 Pemienue kBajgpaTHbIX YpaBHEHUH,
COJIep>KaIINX 3HaK MOIYJIS

59 YpaBHEHHE KaK MaTeMaTu4ecKas MOJIENb
pealibHOM cUTyaluu

53 Pemrenue TekcTOBBIX 3avz[aq C TIOMOIIIbIO
KBaJ[paTHBIX YpaBHEHUI

54 KonTponbnas pabota mo teme
"KBagparusle ypaBHeHUs"

55 PanmonanbHble BbIpasKEHUS

56 ToxnecTBeHHbIe TpeoOpa3zoBaHus
paMOHATBFHBIX BRIPAKECHUI

57 ToxnecTBeHHbIe TPeoOpa3oBaHus
panMoHaIbHBIX BBIPAKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
paIMOHATFHBIX BRIPAKECHUI

59 ToxnecTBeHHbIe TpeoOpa3zoBaHus
panMoHaIbHBIX BBIPAKECHUIN
Anrebpanueckas 1poOb. JlomycTumbie

60 3HAa4YeHHUs1 IEPEMEHHBIX B JIpOOHO-
palMoOHAIBHBIX BBIPAKECHUAX
Anrebpandeckas a1po0k. JlomycTumblie

61 3HAYCHMsSI TIEPEMEHHBIX B APOOHO-
palMoOHAIBHBIX BBIPAKEHUSIX

62 Anrebpandeckas n1po0sb. JlomycTumblie




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BBIPAKECHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
apobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnosxeHue ¥ BBIYUTAHNE AITreOpanvIecKux
npobei

66 CrnosxeHue ¥ BBIYUTAHNUE AITreOpanvIecKux
npobeit

67 YMHOKEHUE U JIeJICHHE alre0pandecKux
npobei

68 YMHOXEHUE U JIeJICHUE anreOpandecKux
npobeit

69 YMHOXEHUE U ICTICHUE alre0panvdecKux
npobeit

70 BosBeznenue anrebpandeckoit 1podu B
CTENEHb

71 KonTponbnas padota no teme "J[poOHo-
panroHaNbHbIE BEIpAXKEHUS"

72 JlpoOHO-palmoHaNbHbIe ypaBHEHUS
Pemenne npoOHO-paiOHATBHBIX

73 ypaBHEHUH, CBOJISAIINXCS K TUHEHHBIM
ypaBHEHUSM
Pemenne npoOGHO-paninoHaIBHBIX

74 yYpaBHEHUH, CBOASAIINXCS K JIMTHCHHBIM
ypaBHEHUSM

75 Pemenue npoOHO-paninoHaIbHBIX




YPaBHEHUU, CBOJSIIMXCS K JIMHEUHBIM
YPaBHEHUSM

76

77

78

Pemenue 1po6HO-panimoHaTBHBIX
YpaBHEHHI, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHHSIM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCA K KBAAPATHBIM
YpaBHEHUSIM

Pemenue npoOHO-pannoHaIbHBIX

ypaBHeHHﬁ, CBOAININXCA K KBAJAPaTHBIM
YPpaBHCHHUAM

79

Pemenue npoOHO-paliiOHaNbHbBIX
ypaBHEHUH METO/I0M 3aMEHBI
IIEpEMEHHOM

80

Pemenue npoOHO-paliiOHaNIbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOMN

81

82

83

Pemenne npoOHO-paliioHANTBHBIX
YPaBHEHUI METOJIOM 3aMEHBI
MIEPEMEHHOMN

Pemenne npoOHO-paiiOHANTBHBIX
YPaBHEHUN METOJIOM 3aMEHBI
IEPEMEHHOMN

PelreHne TeKCTOBBIX 331a4 C IOMOIBIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

84

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIIBIO
JIpOoOHO-pallMOHANIBHBIX YpaBHEHUN

85

Pelenne TeKCTOBBIX 3azaa4 ¢ IOMOIIBIO




JPOOHO-pallOHAJIbHBIX YpaBHEHUN

Pemenne TekCTOBBIX 3aJa4d C IOMOIIIBIO

86 IpoOHO-pallMOHATBHBIX YPaBHEHUH

87 Perienue TeKCTOBBIX 3aJa4 C IOMOIIBIO
IpOOHO-pPALlMOHATIBHBIX YPABHEHUI

88 Perrenue TeKCTOBBIX 3aJa4 C TOMOIIBIO
JIPpOOHO-pallMOHAJIbHBIX YPaBHEHUN

89 I'paduueckas uHTEpIIpeTALUs YpaBHEHHH
C IByMs IIEpEMEHHBIMHU

90 Kontponbnas padota nmo teme "J[podHo-
pauuoHaibHbIe ypaBHEHUs"

01 OO0nacTh onpeIesIeHus] © MHOKECTBO
3HaYEHUN PYHKIHNH

92 OO6nacTh ornpeJieNeHus] © MHOXKECTBO
3HaYEHUN QYHKINH

93 CrniocoObI 3a1anust pyHKIHIA

94 I'padux pyHKIIIN
UYrenue cBOMCTB QyHKINU MO €€

95 rpaduxy. [Ipumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIUX peabHbIE MPOLECCHI
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO

96 00paTHYIO IPONOPLHOHATILHBIE
3aBUCUMOCTH, UX I'pauKu
OyHKITUH, OTIMCHIBAIOIINE MTPSIMYIO H

97 00paTHYIO IPOMOPITNOHAIEHBIC
3aBUCUMOCTH, UX TpauKu

08 OyHKIUH, OMUCHIBAIOLINE MIPSIMYIO U

00paTHYIO TPONOPIIMOHAIbHBIC




3aBUCUMOCTH, UX IrpaduKu

99 OyHK1UA Y = X2 1 €€ CBOMCTBA 1
100 OyHkuMs Y = X2 1 €€ cBoicTBa 1
101 @OyHkuus Y = X3 u e€ cBoiicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBONCTBA 1
103 OyHKIUA Y =K/X U e€ cBOICTBa 1
104 OyHKIMS Y =VX U e€ CBONCTBA 1
105 Kontponbnas paboTa mo teme 1
"OyHkun"
106 CTeleHs ¢ LEeNbIM ITI0Ka3aTeaeM 1
107 CBOMCTBA CTEIICHU C ICJIBIM ITI0Ka3aTelIeM 1
108 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeM 1
109 CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeIeM 1
[Ipeobpa3oBaHue BbIpaxeHHH,
110 COJIEpIKaIMX CTCTICHH C TEJTBIM 1
IoKa3aTejieM
[Ipeobpa3oBaHue BbIpaxKeHHH,
111 coJiepKalluX CTENEHHU C UEIbIM 1
IoKa3aTelieM
[Ipeobpa3oBaHue BbIpaXKEHUH,
112 coJiepKalluX CTENEHHU C LUEIbIM 1
IoKa3aTelieM
113 CranmapTHBIN BU YncIa
114 CranpapTHbIi BUA yncaa
115 JlecTBUS ¢ YnciaMu, 3alMCaHHBIMU B 1
CTaH[IaPTHOM BHUJIC
116 JlelicTBUS ¢ YKCIIaMH, 3alTHCAHHBIMU B 1




CTaHJIapTHOM BUJE

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

117 JUTUTEIbHOCTD MPOLIECCOB B
OKPYKaroIIleM MUPE
Pa3mepsl 00bEKTOB OKPYXKAIOIIET0 MUPA,

118 JUTUTEIIBHOCTB TTPOIIECCOB B
OKpY>KaroIlleM Mupe
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

119 JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe

120 JleneHue ¢ ocTaTKOM

121 CpaBHeHUS 1IENbIX YHCEN 10 MO0
HATypaJIbHOTO YKcia

122 CpaBHEHUS TICITBIX YHCEIT TI0 MOJTYITIO
HaTypaJIbHOTO YKcia

123 CBoiicTBa CpaBHEHUH IO MOJTYJIIO

124 CaolicTBa CpaBHEHUN 110 MOZYJIIO

125 OcTaTKu CyMMBI B TTPOU3BEICHUS 110
JTAaHHOMY MOJTYJTIO

126 KonTponbHas paboTa mo Temam
"Crenenn", "Jlenumocts"
IToBTOopenue u o6o0meHue. Pemenue

127 TUHEHHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOM MEPEMEHHOM
[ToBTOpenue u o6obmeHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OAHOMN

MEPEMEHHOM U CUCTEM JIMHEWHBIX




HEPABEHCTB C OJAHOU IIEpEMEHHOMN

[ToBTOpEeHME M 000OIICHNE.
129 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
BBIPAYKEHH, COJIEPKALLUX

apudmeTnuecKue KBapaTHbIE KOPHU
[ToBTOpenue u o6odmeHue. Pemenue
130 KBaJ[paTHBIX yYpaBHEHUI. Pemenue

TEKCTOBBIX 3a7a4 C IIOMOIIILIO

KBaJPAaTHBIX YPaBHEHHUU

[ToBTOpenue u o6odmeHue. Pemenue

131
3aJa4 U3 peanbHOM KU3HU

[ToBTOpenue u o6oOIIEHHE.
132 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palMoOHALHBIX BBIPAKCHUIN

[ToBTOpenue u od6od1eHue. Peenne
JIpOOHO-pallMOHANIbHBIX YpaBHEHUH,
133 CBOIAIIIUXCA K JIMHEHHBIM WIIH K
KBaJIpaTHbIM ypaBHEHUsIM. Pemenue
TEKCTOBBIX 33J1au C MOMOIIBIO JPOOHO-

palluOHAJIbHBIX ypaBHeHI/Iﬁ

[ToBTOpenue u o6obmeHne. Pemenue
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobaMu

135 Hrorosast koHTpobHAs paboTa

IToBTropenue u o6o0meHue. Pemenue

136
3a]1a4 U3 peaybHOMN )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136




9 KJIACC

Ne i/

Tema ypoka

Oynkius. CoiicTBa QyHKIMIA: HYIH
(bYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA
(GyHKINH, TPOMEKYTKH BO3PACTAHUS
yObIBaHus (HYHKIMH, YETHBIC U HEYETHBIC
¢byHKIMM, HaMOOJIbIIIEe U HAUMEHbBIIIEEe
3Ha4YeHUs1 QYHKIUU

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

4.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkius. CoiicTBa QyHKIMIA: HYIH
(GyHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKIIH, TPOMEKYTKH BO3pacTaHUS U
yObIBaHUS (QYHKIUU, YETHBIE U HEUETHBIE
¢GbyHKIIMHM, HauOoJIbIIIee U HAUMEHbIIIEe
3Ha4eHUsl QyHKIUN

5.09

[Toctpoenue rpadukoB QpyHKUINH C
MTOMOIIIIO TTPeoOpa30BaHUMA
[Toctpoenue rpapukoB GyHKIHIA ¢
MOMOIIIBIO TTPeoOpa3oBaHuit

6.09

7.09

KBagparsslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXUJICHA

11.09

Paznosxenue kBagpaTHOTO TpEXUIEHA HA
JIMHEWHBIE MHOKUTEIN

PasnoxeHne kBagpaTHOro TpéXusacHa Ha
JIMHEWHBIE MHOKUTEIIN

12.09

13.09




8 KBagpatuunast pyHKIus 1 €€ CBOHCTBA 14.09

9 ITapa6ona, KOOpAMHATHI BEPIIKHBI 18.09
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl '

10 [TocTpoenue rpaduka KBagpaTHIHON 19.09
byHKIHH

1 [TocTpoenue rpaduka KBaApaTUIHON 20,09
byHKIIUN

12 [TocTpoenue rpaduka KBaapaTUYHON 2109
byHKIIUN
[Tonoxenue rpaduka KBaApaTUIHON

13 (YHKIIUHU B 3aBUCUMOCTH OT €& 25.09
ko3 pumeHToB
[Tonoxxenue rpaduka KBaApaTUIHOMN

14 (yHKIMH B 3aBUCUMOCTHU OT €€ 26.09
KO3 PHUIIHEHTOB
Hcnons3oBaHne CBOMCTB KBAIpaTUIHOU

15 27.09
GYHKIUY 1715 peleHus 3aaa4
Hcnons3oBanue CBOWCTB KBaIpaTUYHOU

16 28.09
(GyHKIMU 1715 pelieHus 3a1a4

17 Hcnons30BaHNe CBOMCTB KBAIPaTUIHOU 510
(GyHKIMU 1715 pelieHus 3a/1a4

18 Kontponbnas padota «KBagparuunas 310
byHKIHS

19 Crenennble (PYHKIIMU C HATYypaTbHBIMU 410
NoKa3aTessiMH, UX TpayKH U CBOWCTBA

20 CreneHHble (yHKIIMU C HATYpaJTbHBIMU 510
MOKa3aTessIMH, UX TpayKH U CBOWCTBA

21 CreneHabie QYHKIIMHU C HATYPATbHBIMA 9.10




MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA

Crenennble QyHKIUU C HATYpaTbHBIMU

22 . 10.10
MOKa3aTeJsIMH, UX TpayKH U CBOWCTBA

93 I'padukn Gyskmmit: y=Vx , y=3Vx,y=| 11.10
X|

24 I'paduku Gpyskmmit: y =\x , y=Vx ,y = x 12.10
|

o5 I'paduxu Gpysxmmit: y=Vx ,y=3x,y=| 16.10
x|

26 I'padukn GyHKImiz: Y =VX , y=3VX,y = | 17.10
X|

97 Ipadukn GyHkmmii: Y =\VX , y =X,y = | 18.10
x|

28 I'paduxu Gyskmumit: y =X,y =X,y =| 19.10
x|

29 I'paduxu Gyskmumit: y =X,y =X,y =| 53.10
X|

30 KonTponbHas padota o Teme "OyHkimn" 24.10

31 Ilenoe ypaBHEHUE U €0 KOPHU 25.10

32 JIpoOHBIE panioHAIEHBIC YPaBHEHUS 26.10
[ToHsATHE O pelIeHUuN HePaBEHCTBA ¢ OJTHOU

33 MIEPEMEHHON. MHOXKECTBO pelIEeHUI 6.11
HEpaBEHCTBA

34 KBa,[[paTHBIf HEpPABEHCTBA C OJTHOU 211
NepeMEeHHOMN

35 KBanpaTHble HepaBeHCTBA C OJIHOU 811

MepEeMEHHON




Pemienue HepaBeHCTB rpaguUECKUM

36 1 9.11
METOZIOM M METOZIOM HHTEPBAJIOB
Pemenne HepaBeHCTB rpaduaecKUM

37 P pa 1 13.11
METOJIOM M METOJIOM HHTEPBAJIOB

38 HepaBeHcTBa, comeprkaiiyie 3HaK MOTYIIS 1 14.11

39 HepaBenctBa, comeprkaiiie 3HaK MOIYJIS 1 15.11

40 Cucrembl HEpaBEHCTB € OAHOU EPEMEHHOMN 1 16.11

41 CucreMbl HEpaBEHCTB C OJHOM MepeMEHHON 1 20.11
KontponbHas pabora «HepaBeHcTBa ¢

42 o . 1 21.11
OJTHOY TIEPEMEHHOI»
Perrenue TeKCTOBBIX 33714 C TOMOIIIBIO

43 1 22.11
HEPaBEHCTB, CUCTEM HEPABCHCTB
Pemenne TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO

44 1 23.11
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemenne TeKCTOBBIX 33/1a4 C TOMOIIBIO

45 1 27.11
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO

46 1 28.11
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemenne TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO

47 1 29.11
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIIBIO

48 1 30.11
HEPaBEHCTB, CUCTEM HEPaBEHCTB
Pemenue TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO

49 1 4.12
HEPaBEHCTB, CUCTEM HEPaBEHCTB
KonTponbhas padota «Pemenue

50 P P 1 5.12
HEPaBEHCTBY

o1 HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH. 1 6.12




Pemenne HepaBeHCTBA ¢ ABYMS
[IEPEMEHHBIMU

I'padmyeckuiit METO peIICHHs CUCTEM

45 7.12
HEPaBEHCTB C JBYMSI [IEPEMEHHBIMU
CucreMbl HEPABEHCTB C ABYMS

46 P ™ 11.12
MepEMEHHBIMU
KonrponsHas padora 110 Teme

50 OHTP P . 12.12
KBanparHbie HepaBeHCTBA
VYpaBHeHUE ¢ ABYMS IIEPEMEHHEBIMHU U €I'0

51 P yMA Hep 13.12
rpadux
I'paduyecknii ciocod peleHnst CUCTEM

52 pacpmiccr P 14.12
YpPaBHEHUU
I'paduuecknii cnocod pelieHnst CUCTEM

53 pacpiec P 18.12
ypaBHEHHI
I'paduyecknii ciocod peleHnst CUCTEM

54 pacpuicc P 19.12
ypaBHEHHI
Pemtenue npoOHO-palinOHAIBHBIX

55 ApObHOP 20.12
YpaBHEHUH U HEPABEHCTB
Pemenue npoOHO-paliiOHaNIbHbBIX

56 Vp p 21.12
ypaBHEHU U HEPABEHCTB
Pemienue npoOHO-palinoOHAIBHBIX

57 PODHOP 25.12
ypaBHEHU U HEPABEHCTB
Pemienue npoOHO-palinOHAIBHBIX

58 ApODHOP 26.12
yYpaBHEHUH U HEPABEHCTB
Pemienue cucremM ypaBHEHUU C IBYMS

59 yp FBYM 27.12
nepeMEHHBIMHU
Pemrenuie cucreM ypaBHEHHUU C ABYMS

60 P ™ 28.12

NEPEMEHHBIMU




61

Pemenne npocrenmmx cucrtemM
HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepEMEHHBIMU

9.01

62

Pemenne npocrenmmx cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

10.01

63

64

65

Pemenne npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckuii MeTOJI peIIeHUs] CUCTEMBI
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

11.01

15.01

16.01

66

I'paduueckuit MeToa perieHus: CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
[IEPEMEHHBIMU

17.01

67

68

69

Cucrema 1ByX HEJIMHEHHBIX YpaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyalluH

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyallun

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalun

22.01

23.01

24.01

70

CucreMa IByX HEJTMHEMHBIX YPaBHEHUH C

29.01




JBYMSI IEPEMEHHBIMU KaK MOJIEb
pealibHOM cUTyaluu

Cucrema HETMHENHBIX YpaBHEHUI €

71 30.01
apaMmeTpoM
CucreMa HeJIMHEHHBIX YPAaBHEHUM C

72 31.01
rapamMeTpoM
Cucrema HETMHENHBIX YpaBHEHUH €

73 5.02
rnapamMeTpom

74 [Ipocreiimne HepaBeHCTBA C IBYMs 6.02
MEPEMEHHBIMHU U UX CUCTEMBI '

75 KonTponbHas pabota no Teme "YpaBHeHus, 202
HEpPaBEHCTBA U UX CUCTEMBbI" '
[ToHsATHE YNCIOBOM MTOCIEI0BATEIBHOCTH.

76 Koneunbie n 6ecKOHEUHbIE 12.02
MOCJIeI0BATEIbHOCTH
OrpaHudeHHas OCIe0BaTENbHOCTb.

77 MonoToHHO Bo3pacTatomias (yObIBaroIasi) 13.02
MOCJIEI0BATEIBLHOCTD
CrniocoOsI 3a/1aHus TOCTIEI0BATEIbHOCTH

78 OTIMCATeIIbHBIN, TAOJUYHBIN, C TTOMOIILIO 14.02
(hopMyIBI N-TO WICHA, PEKYPPEHTHBIN
Apudmerndeckasi 1 reOMeTpuYeCcKas

79 pid P 19.02
IIpOrpeccuun
Apudmernueckas U reoMeTpuIecKas

80 pid R 20.02
MPOrpeccuu
CBoiicTBa 4eHOB apu(METUUECKON U

81 . o 21.02
F€OMETPUYECKON TPOTPeECCUt

82 CBoiicTBa 4JIeHOB apu(METUYECKON U 26.02




Tr€OMETPUYECKON ITPOrPECCUit

dopMyibl N-To YieHa apuhMEeTUIECKON U

83 . o 27.02
reOMETPHUECKON poTrpeccuit

84 dopMyitbl N-To YieHa apuPMETHUECKON 1 58,02
reOMEeTPUUYECKOI Mporpeccuii

85 ®opmyitel N-ro wieHa apupMeTHIEeCKOi 1 4.03
reOMETPHYECKON POTpeccuit
@DopMysbl CyMMBI IEPBBIX N YICHOB

86 apu(MeTHIECKON 1 TeOMETPHICCKON 5.03
IIporpeccuit
@DopMysbl CyMMBI IEPBBIX N YICHOB

87 apru(pMETHYECKON U TEOMETPUICCKOM 6.03
nporpeccui
@opMyITBl CyMMBI TTEPBBIX N YICHOB

88 apu(pMeTHYECKON U reOMeTPUIECKOM 11.03
IIporpeccuit

89 KonTponbHas padota «Apudpmernueckas u 12.03
TeOMETPHYECKAs TIPOTPECCHI»

90 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI 13.03
Y KPEUTHI

01 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA/IbI 18.03
Y KPEIUTHI

92 3amaun Ha MPOIEHTHI, 0AaHKOBCKHE BKJIA IBI 19.03
Y KPETUTHI

03 3amaun Ha MPOLEHTHI, 0AaHKOBCKHE BKJIA IbI 20.03
U KPEIUTHI

94 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJI/IbI 104

U KPEAUTHI




95

3a/1aun Ha IPOLIEHTHI, OAHKOBCKUE BKJI/IBI
Y KPEJIUTHI

2.04

96

97

98

99

3a1aun Ha MIPOIIEHTHI, OAHKOBCKUE BKJI/IbI
Y KPEIUTHI

[Ipeacrarnenune o CX0IUMOCTH
MOCJIeI0BATEILHOCTH, O CYMMHPOBAHUH
0ecKkOHEeYHO yObIBaIOIIEei reOMEeTPHUIECKON
MIPOrpeCcCuu

[IpencraBneHue 0 CX0IUMOCTH
MOCIIE0BATEIHHOCTH, O CYMMUPOBAHUH
0ecKOHEYHO yObIBaIOIIEei reOMEeTpHUIEeCKON
MIPOTPECCUu

MeTtoa MaTeMaTU4YeCKON HHITYKITUU

3.04

8.04

9.04

10.04

100

101

102

103

KonTponbhas padota no teme "Hucnosbie
MOCJIE0BATENBHOCTH U Mporpeccun”

[ToBTOpenue u 0606menue. Yncna u
BBIUMCIIEHUS (3alIUCh, CPABHEHUE, IeHCTBUS
C IeHCTBUTENBHBIMU YHUCIAMH, YHCIOBAs
npsimast)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIIEHUS (3aIIUCh, CPABHEHUE, NeHCTBUS
C IeHCTBUTENBHBIMU YHUCIAMH, YHCIOBAS
npsimMast)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (IIPOIIEHTHI, OTHOLICHHUS,
IIPOTIOPLIMHN)

15.04

16.04

17.04

22.04

104

[ToBTOpenue u 0606menue. Ynucna u
BBIYHCIICHHS (ITPOLIEHTHI, OTHOIICHHUS,

23.04




IIPOIIOPLIMHN)

105

106

107

[ToBTOpenue u o6o0menue. Ynucna u
BBIUHCIIEHUS (PELIEHUE 3a7]a4 U3 peallbHOM
KU3HN)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCJICHUS (PEIICHUE 3a1a9 U3 PealbHOM
YKU3HH)

[ToBTOpenue u o6obmenue. Yucna u
BBIUUCIICHUS (OKPYTJICHUE, IPUOJIMKEHHE,
OIICHKA)

24.04

29.04

30.04

108

[ToBTOpenue u 06001meHue. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a/1a
apudmeTryecKuM U anredpandecKkum
crioco6amu)

1.05

109

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a
apupMETUYECKUM U alreOpanyecKum
crioco6amu)

6.05

110

[ToBTOpenue u o6obmeHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a9
apuMETUUECKUM H alITeOpandecKum
crioco6amu)

7.05

111

112

[ToBTrOopenue u o6o0meHue. TeKkCToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1a9
apruMETUUECKUM H alITeOpandecKum
crioco6amu)

[ToBTOpenue u 0606menue. TekcToBbie
3a7auu (pelIeHre TEKCTOBBIX 3a1a4

8.05

13.05




apuMeTHnuecKuM U anredpandecKum
crocobamu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3a7a4u (pelIeHUEe TEKCTOBBIX 3324
apuMeTHnuecKuM U anredpandecKum
criocobamu)

14.05

114

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPKEHUH, COIEPIKAIINX CTETICHB C
LIETTBIM TTOKA3aTeJIEM )

15.05

115

116

117

[ToBTOpenue u 0606meHue. yHKIUU
(moctpoeHue, CBOMCTBA N3YYCHHBIX
ymxmin)

IToBTOopenue u o6o0meHue. PyHKIUU
(mocTpoeHue, CBONCTBA U3yUEHHBIX
yHKIHiH)

IToBTOopenue u o6o0meHue. PyHKIUU
(rpaduueckoe penieHre ypaBHEHHH U UX
CUCTEM)

20.05

21.05

22.05

118

[ToBTOpenue u 0600menne. PyHKITUN
(rpaduueckoe perieHne ypaBHEHUH U UX
CUCTEM)

23.05

119

WroroBas koHTpoJsibHas paboTa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

119

24.05







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Anrebpa 7 (FO.H. Makapsrues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa, M.

: [IpocBemenue 2022)

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
Anrebpa 7 (FO.H. Makapsrues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa, M.

: [Ipocsenienue 2022)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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