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MNOACHUTEJBHASA 3AIIMCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECIeYMBAET U3YUCHHUE JIPYTUX TUCUUILIUH KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOOJDKEHNS 00pa3oBaHWSl ® Il TOBCEIHEBHOW KW3HHM. PazButne y
OOy4YaromMXcsi HAyYHbIX MPEACTABICHUM O TMPOUCXOXKICHUH U CYIIHOCTU
anredpanyeckux aOCTpakIui, crnocode OTpaKeHUsT MaTEeMaTHYECKOM HayKou
SBJICHMMA M TIPOLIECCOB B TMpPHUPOJE U OOIIECTBE, pOJM MAaTeMaTH4YeCKOTO
MOJCIMPOBAaHUS B HAYYHOM T[IO3HAHWM MW B TPAKTHKE CIIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIMMBIX
JUIsL  ajamnTaidd B COBpEMEHHOM ImdpoBoM obOmiectBe. M3ydyeHue anreOpsl
oOecrieynBaeT  pa3BUTHE yMEHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJHUTH
3aKOHOMEPHOCTH, Tpedyer KPUTUIHOCTH MBIIIIJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOWM JEHCTBHSA, BBIBOJABI, (hOPMYIHPOBATH
yrBepxaAcHus. OCBOCHHE Kypca anreOpbl 00ecledrBacT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYalOIUXCSA: OHU HCIOJIb3YIOT JIEIYKTUBHBIE W WHIYKTUBHBIC
paccyxzieHus, o0OOIIeHHe W KOHKpETH3alHio, adCTparupoBaHHWE U aHAJIOTHIO.
OOyuenue anrebpe MpeanojaraeT 3HAYUTEIBHBIE O00BEM CaMOCTOATEIIBHOU
JESTEIbHOCTH  OOYYaroIMXCsl, TOITOMY CaMOCTOSITENIbHOE pEIIeHHuE 3a1ad
OOYYarOIIMMHUCS SIBIISIETCA peanu3aluet AesTeIbHOCTHOTO MIPUHITUIIA O0YUEHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «Ainredpa» yrayOon€HHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJACP)KATEIbHO-METOAUYECKUE JIMHUU:
«Yucma u  BBIUHUCICHUS», «AJTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay, «DyHkmumy. Kaxkmas w3 3THX COAepKaTEIbHO-METOAMICCKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUCHUS Kypca, B3aUMOJICUCTBYS C
JPYTUMHU €ro JuHusAMHU. B Xoje wu3yudeHus Kypca OOyHaronuMmcs MPUXOJUTCS
JIOTUYECKU PACCYKJIATh, UCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B CBsA3M
C 9TUM B MpOTrpamMMy y4eOHOTo Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasleiaX MaTeMaTHYECKOTO
oOpa3oBaHUs M  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYalOIIMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YecKOTo s3bika. (CojepKaTeIbHOM W CTPYKTYPHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «AnreOpa» SBISETCA €ro HHTETPUPOBAHHBIN
XapakTep.

Conepxanne JnuHUM «Yucaa W BBIYMCICHUS» CIY)KHUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyYAIOIIMXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOUMBIX JIJIsi TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HAa YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs
CBS3aHO C palUOHAIBHBIMH M HPPAIMOHAIBHBIMA YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPIIEHUE OCBOEHHS YHUCIOBOMU
JVMHUH OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandecKkux JUHUN — « AreOpandecKue BbIpaKeHUs
U «YpaBHEHHS] U HEPAaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOIINXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro Hjisi pelleHus 3ajad MaTeMaTHUKH,
CMEXXHBIX NPEJIMETOB U OKpYyXkarollei peanbHOCTH. Ha ypoBHE OCHOBHOTO 00I1IErO
oOpa3oBaHMsl y4eOHBIM MaTepuana TPYHNIUPYETCS BOKPYr  PallMOHAIBHBIX
BbIpOKEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak sA3bIKa I
IOCTPOEHUSI MATEeMAaTHYECKUX MOJIENEeH, OMNHUCaHUsl MpPOLIECCOB M  SBIICHUU
peanbHOrOo Mupa. B 3amaunm oOydeHus anredpe BXOIAT TakXe JajbHeiiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HHPOPMATUKH, M OBJAJCEHUE HaBbIKAMHU JETYKTHBHBIX
paccyxaenuil. IlpeoOGpazoBaHue CUMBOIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO
BOOOpaXeHusl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copepxanne (pyHKIIMOHATBHO-TPa()UUECKON JIMHUN HALIEJICHO HA TOJy4YeHHUE
00Oy4arolUMHUCs 3HaHUM 0 (PYHKUHMAX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENU
JUTSL ONTMCAHUS M UCCIENOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUNA B IPUPOJIE
u obmiectBe. M3yueHune maTepualia CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS
YMEHUS UCIIOJIb30BATh PA3JINYHbIE BBIPA3UTENBHBIE CPEICTBA SI3bIKA MATEMATHKY —
CJIOBECHOT'0, CHMBOJINYECKOTO, IpaUuecKoro, BHOCUT BKJIaJ B (OPMUPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATHUKH B PA3BUTHUU IUBUIM3ALMH U KYJIbTYpBI.

VYriyOnéHnnbIi Kypc anreopsl XapaKTepU3yeTcs U3YYEHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapaTta U CBSI3aHHBIX C HUM METOJ/IOB
pemieHuss 3amad. Ausrebpa SBISETCS A3BIKOM IS ONMHUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTHU4ecKoro mozaenupoBanus. [lpu
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKJIIOUEHHN U MPUHATHIE B airedpe
npaBuia WX KOHCTPYMPOBAHHUS CHOCOOCTBYIOT (DOPMHUPOBAHUIO  YMEHUU
00OCHOBBIBAaTh U JOKA3bIBATh CY>KJICHUS, PA3BUBAIOT MATEMATUUYECKYIO0 MHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHW3M JIOTHYECKHX MOCTPOEHUM M ydaT MX
npuMeHeHnto. Tem cambiM anreOpa 3aHMMaeT OJHO U3 BEAYUIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yuyeOHOMy IulaHy B /-9 Kjaccax wH3y4yaeTcs y4deOHBId Kypc
«AnreOpa», KOTOpPbI BKJIIOYAET CJIEAYIOIINE OCHOBHBIE PA3AENbl COJEP>KAHMUS:
«Yucna W BBIUUCICHUS», «ANreOpanueckue BBIPAKEHUSN», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIUM.

Ha usyuenne yueGHoro Kypca «Anredpa» orBoautcs 408 dacos: B 7 kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B Hefeno), B 9
kiacce — 136 yacoB (4 yaca B HeEINIO).



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Yuciia 1 BIYMCICHUSA

Pammonansubie uncna. CpaBHEHHE, yMOPSAOYMBAHHE M apu(PpMeTHUIECKUE
JICVCTBHS C PAlHOHAIBHBIMA YKCIaMu. YuciaoBas npsiMasi, MOJIyJib YUCIIA.

Crenenb C HaTypalbHBIM TIOKa3aTeleM M €€ CBOMCTBA. 3amuch 4KcClia B
JIECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TekcTOBBIX 3a7a4 apu(pMEeTUYECKUM criocoboM. Perenue 3anay u3
peabHOM MPaKTUKU HA YacTH, Ha APOOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHHM
¥ TPOTIOPIIMK TpW pENICHUW 3aaad, peIIeHHe 3aJad Ha JBIKCHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenuMocTh 1enbix ynucen. CBOKCTBa IETMMOCTH.

IIpocteie u cocraBHble uncia. YETHele W Heu€THble 4yucna. [Ipu3Haku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku ACIMMOCTH CYMMBI M
IIPOM3BEICHUS LIEJIBIX YMCEII IIPU PELICHUH 3a1a4 C IIPAKTUYECKUM COACPKAHUEM.

HauGonpmnii o0muii qenurenns 1 HaMMeHbllee o01ee KpaTHOE ABYX YHCEI.
B3aumHuo nipocteie uncna. AnroputMm EBknmnaa.

Jlenenue ¢ octatkoM. AprudMeTHUeCKre oniepaluy Hajl OCTaTKaMHu.

AJure0panvecKue BbIPAKEHUS

BripaxkeHne ¢ mNEepeMEHHBIMU. 3HAUYEHUE BBIPAXKEHHS C TEPEMECHHBIMMU.
[IpencraBiienre 3aBUCUMOCTH MEXy BEIMUMHAMU B BUJIE (POPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPEOOPA30BaHUS ANTEOPANIECKUX BBIPAKEHUI.
JlokazaTenbCTBO TOXKIECTB.

OnHownensl. OHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOWICHA.

Muorowiensl. MHoOrouneH craHaapTHoro Bujaa. CTENeHb MHOTOWICHA.
CnoxeHnue, BbIYMTaHUE, YMHOXKEHUE U JieJeHue MHoroujaeHoB. [IpeoOpasoBanue
LI€JIOr0 BBIPAXKEHMS B MHOTOWICH. KOpHM MHOTOUsIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaApaT Pa3HOCTH
JIBYX BBIp@XEHUH, KyO CyMMbI M KyO Pa3HOCTH JBYX BBIPOKECHHUH, Pa3HOCTH
KBaJI[paTOB JIByX BBIPAKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPQXXEHHI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKE€HUIA.

Paznoxenne MHOTOWICHA HA MHOXKUTENH. BhIHECEHHE 00IIeT0 MHOKHUTES 32
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHor. Kopenps ypaBHeHus1. CBOKCTBA ypaBHEHUI
C OIHOW TIIEpEeMEHHOW. PaBHOCWIBHOCTP ypaBHEHUW. YPaBHEHHE Kak
MaTeMaTU4eCcKasi MOJAENb PEAIbHOM CUTYaIINH.



JIuHelHOEe ypaBHEHHME C OJHOM NEPEMEHHOW. UMCIO KOpHEW JMHEWHOIO
ypaBHEHUsA. PenieHne TEKCTOBBIX 3a7a4 € IOMOIIBIO JIMHEHHBIX YpPaBHEHMI.
JIuneiiHOE ypaBHEHUE, COEpKalllee 3HaK MOAYJIS.

VYpaBHeHHE C ABYMs NEpEeMEHHBIMU. ['paduk TMHEMHOrO ypaBHEHUSI C JBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHWHBIX YPaBHEHMM C [JBYMs II€PEMECHHBIMHU.
['padmyeckuii MeToA pelieHHus CUCTEMbl JHHEWHBIX YypPaBHEHUH C ABYMS
nepeMeHHbIMH. PelieHne cucTteM JHHEMHBIX YpaBHEHUW C JABYMsI IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioeHusd. Cucrema JBYX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIHH.

DOYyHKUMHU

Koopaunara Touku Ha npsimon. Uucnosele npoMexXyTKU. PaccTosaue Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[IpsimoyronbHast cuctema KOOpAMHAT. AOcuucca U OpJAuHATa TOYKHM Ha
KOOpAMHATHOH TuiockocTH. [lpuMepsl rpadukos, 3agaHHbIX GpopMysiaMu. UteHne
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH MEXAy BeauuuHamu. lloHsThe ¢QyHKUIHU.
OyHKIMS Kak MareMmaTudeckas MOJENb peajbHOro mpouecca. OO0OnacTh
omnpejenieHuss W o6nacte 3HadeHW GyHkuuu. CrocoObl 3amaHus  (PYHKIUU.
I'paduk pynkuuu. IloHaTus MakcuMyma ¥ MUHUMYyMa, BO3pacTaHUs U yObIBaHUS
Ha IPUMEPAX PEATBHBIX 3aBUCHMOCTEN.

JIuneitnas ¢ynkuus, e€ cpoiicTBa. I'paduk nuHeHoW QyHkiuu. I'paduk
¢dynknuu Y = |X|. Kycouno-3aganabie GyHKIINN.

8 KJIACC

Yucaa 1 BBIYUCTICHUS

KBaapartubie kopHu. ApudmeTrnuecknii KBaApaTHbIN KOPEHb U €ro CBOMCTBA.
[lonATHEe WppanroOHaIBbHOrO 4ucia. J[eMCTBHS C HMpPpPAalMOHAIBHBIMM YHCIIAMH.
CBoiiCTBa IEUCTBUN C UPPALMOHAIBHBIMYU yuciaaMu. CpaBHEHHE UPPALMOHATBHBIX
YUCEL.

[IpencraBiennss O pacHIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXKeECTBa
HATypaJbHBIX, LEJbIX, PALHOHAIBHBIX, JEWCTBUTENBbHbIX uucesn. CpaBHeHHe
yucesl. YUCIoBbIe TPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Ocrtatku creneHed. lIpuMeHeHHE OCTaTKOB K
PEILIECHNIO YPAaBHEHU B LIENBIX YMCIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIMTEIBHOCTH TIPOLECCOB B
okpyxatomeM Mupe. CTaHIapTHBINA BT YHCIIA.

AJire0OpanvecKkue BbIpaKeHU s

AnreOpaunyeckass aApoOb. JlomycTUMbIE 3HAUYE€HMSI MEPEMEHHBIX B JIPOOHO-
palMOHAIBHBIX BhIpaXXeHUAX. OCHOBHOE CBOWMCTBO anreOpandeckoi apooOw.



CnoxxeHne, BBIYMTAHWUE, YMHOXEHHE W JIeJICHUE anreOpanmdecKkux IpoOet.
Brinenenue 1enoi yactu aaredpandeckoit 1poou.

Pannonanbabie BBIPAXKEHUS. ToxXeCTBEHHBIE npeoOpa3oBaHus
pPalMOHATBHBIX BBIPAXKCHUM.

JlomycTUMBbIE 3HAYEHUsSI TEPEMEHHBIX B  BBIPAXKEHHUSX, COAECPIKAIINX
apu(pMeTHYecKue KBaJpaTHble KOpPHU. TOXKIECTBEHHbIE MpeoOpa3zoBaHUs
BBIPOKEHUM, CoiepkKaNX apuhMeTUIECKUE KBAPATHbIE KOPHH.

Crenenb cC 1enbIM TOKa3ateleM U €€ cBoictBa. [IpeoOpa3zoBanue
BBIPAXEHUU, COAECPIKAIINX CTECIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHune. @opmyna KOPHEM KBaApaTHOTO YPaBHEHUS.
KosnmuecTBO AEHCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHUs. Teopema Buera.
VYpaBHEeHUsA, CBOJMMBIE K JIMHEHMHBIM YpPAaBHEHUSAM WIH K KBaJgpaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a7ad C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-panoHadbHble  ypaBHEHHs. PeleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IOMOIIbI JAPOOHO-pAMOHAIBHBIX
ypaBHeHUH. ['padrueckast HHTEpIIpeTaIusl ypaBHEHHM C IByMs ITI€PEMEHHBIMHU.

Uucnossie HepaBeHCTBA. CBOIICTBA YMCIOBBIX HEPABEHCTB.

HepageHcTBO ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClloxkeHue
M YMHOXECHHME YHUCJIOBBIX HEPaBEHCTB. OILICHUBAHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHe O pelmeHnn HEpaBEeHCTBA C OJHOW NEepeMEeHHOM. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIvHeHOE HEPaBEHCTBO C OJHOW INEPEMEHHOW U MHOKECTBA €r0 PELICHUM.
Pemienne NTMHENHBIX HEPABEHCTB C OHOW NnepeMeHHON. CHUCTEMBI M COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DYyHKUNH

OO6nacth onpeneneHuss 1 MHOXKECTBO 3HaUeHU QyHKimu. CriocoObl 3a1aHusl
bynkuuid. ['paduk Qynkimu. Urenue cBoicTB PpyHKIMuU 1o e€ rpaduky. [Ipumepsl
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

Jluneitnass ¢ynkmus. DyHKIUK, ONMHUCHIBAOIINE TMPAMYIO W OOpaTHYIO
MPOTIOPITMOHANIEHBIE 3aBUCUMOCTH, WX TpaduKH.

Oyuximn Y = kx, y = kx + b, y = kix, y = X3, y = Vx, y = |[X| 1 ux cBoiicTa.
Kycouno-3a1anabie GyHKIIUH.

9 KJIACC

Yuciia 1 BBIYUCJICHUSA



Kopenp n-ii crenmenn u ero cBoiictBa. CrTeneHb C palUOHAIBHBIM
II0Ka3aTeseM U €€ CBOKCTBA.

AJredOpanveckue BbIPAKEHUS

ToxnaecTBeHHble NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPKAIIMX KOPEHb N-ii
cTeneHu. ToXKAeCcTBEHHbIE IPe0Opa30BaHus BBIPAKEHUH, COAEPKAIIUX CTENEHb C
pPalMOHAIIBHBIM [TOKA3aTEJIEM.

KBampatueit TpéxuneH. KopHm kBaapatHoro TtpéxuneHa. Pasznoxenue
KBaJPaTHOTO TPEXUYJICHA HA JINHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

buxBanpaTtHble ypaBHeHUs. [Ipumepsl IPUMEHEHUN METOIOB PAaBHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, IpaUuecKoro MeToJa IpU PEIIECHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue n1poOHO-paliiOHaIbHBIX YPAaBHEHUH.

Pemenne cucrem ypaBHEHHM ¢ IByMsl IEpEMEHHBIMU. Pemienue npocrenmmx
CUCTEM HEJIMHEHHBIX YpaBHEHHU C ABYMsI NEpEeMEHHbIMH. ['papuueckuii mMeTon
pEIICHUs] CUCTEMbl HEIMHEHHBIX ypaBHEHUH C JIByMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMH KAaK MOJEINb pPEATBHOU
CUTYaLINH.

YucioBble HepaBeHCTBA. PellleHne JNMHEMHBIX HEPAaBEHCTB. /[0Ka3aTesbcTBO
HEPABEHCTB.

KBagpaTHble HepaBeHCTBA C OJHOM INEpEeMEHHOM. PelleHne KBaJapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HMHTEpPBAJIOB. MeTo1 MHTEpBAJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

Pelenne TEKCTOBBIX 3a/1a4 C TOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ 1ByMsI INepeMEHHBIMU. PerieHne HepaBeHCTBa € JByMs
nepeMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl MEpEeMEHHbIMU. [ 'paduyeckuii
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOYyHKIUU

Oynkiusa.  CpoiictBa  GQyHKUMA:  Hynd  QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pacTaHUs W yObIBaHUS (YHKLHUH,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatuunas Qysukmuss u e€ cBoiictBa. lcmonb3oBaHme CBOWCTB
KBaJpaTuyHOW  GyHKIMM s pemeHus 3amad.  [loctpoenue  rpaduka
kBaapatnyHo (yukmuu. I[lomoxenue rpaduka KBaApaTUYHOM (YHKIIMU B
3aBUCUMOCTH OT €€ Koo dunuentos. ['papuku pynximii y =ax2,y = a(x — m)?u'y
= a(x — m)? +n. Iloctpoerue rpadpukoB GYHKIMI C TOMOIIBIO NPEOOPA3OBAHUIA.

Hpobno-nuueitHas pynkuus. cciaenoBanue QyHKIMA.

Oynkius Y = X" ¢ HaTypaJbHBIM MOKa3ateneM N u e€ rpaduk.

YucioBbIC MOCIEI0BATEILHOCTH U MIPOrPecCum



[Tousatrie uyuciaoBOl mocHeAoBaTENbHOCTH. KoHeuHble M OECKOHEUHbIE
nocaeaoBaTeNbHOCTH.  OrpaHMyeHHass  NOCJIENOBATENbHOCT.  MOHOTOHHO
BOo3pacraromias  (yOsiBaromiasi) — mocienoBareiabHocTh.  CrocoObl  3aaHus
MOCJIEIOBATEILHOCTH: ONMUCATEIbHBIN, TAOJUYHBIN, ¢ TMOMOIILI0 (POpMYIBI N-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernueckass U reoMeTpuueckas mporpeccuu. CBOHCTBa WICHOB
apudmeTnyeckoi U reoMmeTrpuueckod mnporpeccuir. Dopmynbl N-To  uieHa
apu(pMeTHYecKoil U reomeTpuueckoi mporpeccuit. @opMysbl CyMMBI MEPBBIX N
YJICHOB apu(PMETUUECKON U T€OMETPUUYECKOM Mporpeccuil. 3ajlauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

IIpencraBienre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron MateMatudyeckor HHAYKUMU. [IpocTenime nmpumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS IIPOrpaMMbl 110  MaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpHOTHYECKOT0 BOCIIMTAHMSI:

IIPOSIBJICHUEM HMHTEpeca K MNPOLUIOMY M  HACTOAIIEMY POCCHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJIB30BAaHUIO ITHX
JOCTHKEHHUM B IPYrMX HayKaX U NPUKIAAHBIX cepax;

2) TPaKAAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO 00513aHHOCTEN TpaKAaHUHA U pealu3aluu €ro
npaB, TNPEICTABICHUEM O MATEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SABJIECHUHN, MPOUEAYp TPa)XIAHCKOro oOIliecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHHUIO THUECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTVIKEHUN HAyKH, OCO3HAHHUEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOT0 BOCTIMTAHMSI:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKHX 3ajad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKHU3HU [JIsl YCHEIIHOM NpodeccrHoHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHIMBUIyAIbHOW TPAEKTOPUHU 00pPa30BAHMS M )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOro BOCIIMTAHMSA:

CHOCOOHOCTBIO K SMOILMOHAIBHOMY U  3CTETHUYECKOMY BOCHIPHUSATHUIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIACHUH, YMEHHIO BHJIETb
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMSI:

OpUEHTallMeld B JIE€ATEIIbHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHYECKOW HayKu Kak cdepbl 4YelnoBeuecKou
NEeSATEIbHOCTH, JTANoOB €€ pa3BUTHUA U 3HAYMMOCTH Uil pa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKW U MATEMAaTHUYECKOW KYJIBTYpPOH KakK CpelICTBOM
MO3HAaHUS MHUpPA, OBJIAJICHUEM HABBIKAMH MCCIIEOBATENBCKOM IE€ATEIBHOCTH;

6) ¢u3myeckoro BocHUTAHUSI, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTyYHUs:



TOTOBHOCTBIO INPUMEHATH MATEMaTUYECKWE 3HAHHUS B HHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOOpa3a KHU3HU  (3I0pOBOE  IUTAaHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM W OTAbIXa, pEryJspHas (Quandeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBblKa pe(dieKcHuu, MNPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3K0JIOTHYeCKOr0 BOCTIUTAHMSA:

OpUEHTalEel HAa TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJI PEIICHMs 3a7ay
B 00JIACTU COXPAHHOCTH OKPYXKAIOIIEH Cpeapl, IJIaHUPOBAHMS IOCTYNKOB U
OLIEHKM HX BO3MOXHBIX TOCJIEICTBUN ISl OKPY’KAIOLIEH Cpeabl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POOJIeEM U MMyTeH UX PELICHUS;

8) apanTauuM K M3MEHSIIOMIMMCS YCJIOBUAM COLMAJIBLHON M MPUPOTHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYIHX JIOJEH, MpUOOpeTatb B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYIHpPOBATH HJIEH,
HOHSTHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM UYUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pPa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyalMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbBI30B, TPEOYIOUIMIl KOHTpMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pelIeHUusT U AeUCTBUs, (OPMYyIUPOBATH M OLIEHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBO€HUSI MPOrpaMMbl MO MaTeMaTHKE Ha yPOBHE OCHOBHOTO
o011iero 06pa3zoBanus y oOydaromerocs 0yayT copMUpoOBaHbl MeTaNpeIMeTHbIE
pe3yJbTaThl, XapaKTEPHU3YIOIIHECST OBJIAJICHUEM YHUBEPCAITbHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHUKAaTHBHBIMU
JIEUCTBUSIMHU M YHUBEPCATILHBIMH PETYJISATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS
ba3oBble Jijornueckue JaeiicTBuA:

BBISIBIIATH M XapaKTEPU30BATH CYIIECTBEHHBbIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN  MEXIy TMOHIATHUSAIMH, (PopMyIupoBaTh
OTpeJIeSICHHs TIOHATUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUUKAIUU,
OCHOBAHUS JIJ1s1 0000IIEHUS M CPAaBHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;



BOCIIPUHUMATh,  (QopMymupoBaTh ®W  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE U OTpUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKACHUSAX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNI;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa3ouparh OKa3aTeIbCTBA MAaTEMaTUUYECKUX YTBEPKICHHUUN (MpsSMbIE U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIBHO JOKA3aTelIbCTBA MATEMAaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MaTeMaTUYeCKOW HHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxIeHus;

BBIOMpPATh CHOCOO pelIeHus y4dyeOHOM 3aJaur (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).
ba3oBble nucciieoBare/ibCKue JeiCTBUS:

MCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKHI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUHE,  MIpoOseMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHECHUE;

MPOBOJIUTH 10 CaMOCTOSITEIbBHO COCTaBICHHOMY IUIaHYy 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS U BBIBOJABI 1O pe3yibTaTam
MPOBENEHHOTO  HAONIOACHUS, WCCIENOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE TMPOLECCa, a TAaKXKE BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanueii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAIMH, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BBHIOMpPATh, AHAIWU3UPOBATH, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BbIOWpaTh (QopMy TpeAcTaBiIeHUS UHGOpPMAIMM W WUTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMH, JuarpaMMaMu, HHOUM TpadrKoi U MX KOMOWHAIIUSMY,

OIICHMBATh HAJEKHOCTh MHPOPMAIIUHA IO KPUTEPHUSAM, MPEIOKEHHBIM HITH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHUKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIe e CTBUA



BOCIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJY PEIICHUs 3aJauH,
KOMMEHTHPOBATh MOIYYEHHbIN pe3yibTar;

B X0J€ 00OCYXXJIeHUs 3aJaBaTh BOIIPOCHI IO CYILIECTBY OOCYXIAEMOM TEMBI,
npoOJsieMbl, pelaeMol 3ajaud, BBICKA3bIBATH HJIEH, HALICJICHHbIE Ha IIOUCK
peIlleHus, COMOCTABISATH CBOM CYXIEHHUS C CYXICHUAMH JPYTUX YYaCTHHKOB
nuasnora, oOHapy>KMBaTh Pa3iU4Me M CXOJICTBO TO3WIIMA, B KOPPEKTHOU (dopme
(opMyIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHMUS,;

IPEICTABIATh PE3yIbTAThl PEIICHUS 3a/lauM, SKCIEPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENIBHO BBIOMpATh (opMmar BBICTYIUIEHHA C Y4YETOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOpUN;

MOHMMATh U HCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThl TpU pelieHHH Y4YeOHBIX MaTeMaTHYeCKUX 3aJad, MNPUHUMATh IeNb
COBMECTHOH JESTEeNbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHON paloTHI,
pacnpenensaTb BUIbl paboT, AOrOBApUBATHCS, OOCYXAAaTh MPOLECC U pe3yibTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKHX JIFOACH;

Y4acTBOBaTh B IPYIIOBBIX (hopmax padoThl (00CykaeHHUS, OOMEH MHEHHA,
«MO3TOBBIE IITYpPMBD» M UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAaHJbI, OLICHUBATH
KayecTBO pe3yjibTaTa M KauyecTBO CBOETr0 BKJIaJa B OOLIMM pe3yabTaT IO
KpUTepusM, chOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YyHUBeEpPCaJbHbIE Y4eOHbIE NeiCTBUSA
Camoopranusanus:

BBISBJISITh MPOOJIEMBI JJIsl PEIICHUS] B KU3HEHHBIX W YUYEOHBIX CUTYyallUsX,
OPUEHTUPOBATHCSA B PA3TUYHBIX MOAXOJAX MPUHATHS PEIICHUN (MHIWBUAYAIbHOE,
rpymmoBoe);

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aTOPUTM pEIIeHUs 3aaadd (WM ero
4acTh), BBIOMpATh CMOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCI PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh M KOPPEKTUPOBATH BapUAHTHI
pemeHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJJIEKT:

BIIAJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI Mporiecca U pe3yabTaTa
pelIeHusl MaTeMaTHIeCKOM 3a/1aun, CAMOMOTHUBAIIMU U pedIICKCUU;

NpeABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIIEHUBATh COOTBETCTBHE pe3ysibTaTa JAEATEIbHOCTU MOCTABICHHON LEIU U
YCIIOBUSIM, OOBACHSITh IPUUYMHBI IOCTHKEHUS UM HETOCTHXKEHUS 11€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOLUU MPU H3YYCHHUH MATEMAaTUYECKUX OOBEKTOB U (PaKTOB,
JlaBaTh SMOI[MOHAJIHYIO OIIEHKY PEIlICHUS 3a1a4u.

INPEAMETHBIE PE3YJIBTATDBI

K koHiry 00y4yeHus B 7/ kjacce 00y4yaromuiics MOTYyUUT CIACAYIOIINE MPEIMETHBIC
pe3yabTaThl:

Yuciaa 1 BIYUCTICHUSA

PannonanbHbie ynca.

[lepexoauTth OoT oAHOW (HOPMBI 3aMKCH YUCEN K JAPYyrod (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHITHS MHOXKECTBA HATYPAJIbHBIX YMCEJ, MHOXKECTBA LEIIBIX
YHCEJ, MHOXECTBA PAIMOHAIBHBIX YHCENI MPU PEIICHUU 3a4a4, MPOBEIACHUU
pPacCyXJI€HUHU U JIOKA3aTEIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3alMCH HATYPaJIbHOTO YUCTIA.

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

BreimonuaThs, couerass YCTHbIE W MUCBMEHHBIE MNPUEMBI, apu(PpMETUUECKUE
JICUCTBHS C PAlMOHAIIBHBIMU YHCJIaMU, UCTOJIb30BaTh CBOMCTBA YMCEI U MpPaBUIIA
JIEUCTBUM, NPUEMBI PALIMOHATIBHBIX BBIUYHCICHUMU.

BpInonHATh JEUCTBUSI CO CTENEHSIMU C HATyPaJIbHBIMU [OKA3aTEISIMU.

Haxonnte 3Haue€HHs YHCIOBBIX BBIPAXKECHUH, COJCPKALIMX PALUOHAIBHBIE
Yyucia W CTENEHU C HaTypaJbHBIM I[OKa3aTejieM, MPUMEHSITh pPa3HOOOpa3HbIC
CrocoObI ¥ TPUEMBI BBIUMCIICHUSI, COCTABIISATh U OLIEHUBATH YUCIIOBBIC BBIPAKCHUS
MIPY PEIICHUHU IPAKTUYECKUX 3a71a4 U 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OKpyryisiTh  4yMcina € 33JaHHOM TOYHOCTBIO, @ TAaKXKE IO CMBICIY
MPAKTUYECKOM CHUTyallud, BBINOJHATh NPUKUJIKY U  OLEHKY pe3yibTaTa
BBIUHCIICHUN, OLIEHKY 3HAUEHUM YMHCIIOBBIX BBIPAXKEHUW, B TOM UHCIE IMPHU
pEIICHUY MPAKTUYECKUX 3a]1a4.

Pemate TekcTOBBIE 3amaud  apuPMETHUECKHMM CIOCOOOM, HCIIOIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEXKHU, APYIHe CpeIACTBa MPEJCTABICHUS JaHHBIX TMPU
pELICHUY 3a1a4.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBIO BEJIWYUH, MPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUS 3aJ1a4 C YYETOM OTPAaHUYCHHUH, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.



J1enmMMOCTb.

Jloka3pIBaTh U MIPUMEHSTH TIPH PEIICHUU 3aJ1a4 MPU3HAKU JSIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€TMMOCTH CYMMbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknanpiBaTh Ha MHOKUTENIW HATYpAJIbHBIC YUCIA.

CBOOOIHO oOmepupoBaTh MOHATUSAMH: YETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIIMIA ACIUTENh W HAaUMEHbIIIEE O0Iee KpaTHOE
YyuCell U UCIIOIb30BaTh UX MPU PELICHUHU 3a]1a4, TIPUMEHATh AropuT™M EBKinaa.

OnepupoBarh TMOHSATUEM OCTaTKa MO MOMAYIIO, MPUMEHSATH CBOMCTBA
CpPaBHEHMI IO MOJTYJIIO.

AJire0OpanvecKkue BbIPAKeHHU s

Bripaxkenus ¢ nepeMeHHBIMH.

Hcnonb3oBath anredpanyeckyrd TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHATD
e€ B Ipoliecce OCBOCHHS y4eOHOTo MaTepurara.

HaxoguTh 3HaueHuss OYKBEHHBIX BBIPKCHHU MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonws3oBaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOYKJIECTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKa3bIBaTh TOXKIECTRA.

MHOTrO4JICHBL.

BoimonHsaTe mpeoOpa3oBaHUs — LETOTO  BBIPAKEHHS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

Breinonuats necTBUs (CnokeHue, BHIYUTaHUEe, YMHOXKEHHUE) C OJTHOWICHAMU
¥ C MHOTOWICHAMH, TPUMEHATH (JOPMYIIbI COKPAIIEHHOTO YMHOXEHUS (KBajpaT 1
KyO CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBAJpPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcymecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHSIS
(bopMyIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumensTh npeoOpa3oBaHusT MHOTOWICHOB JIJIsl PEIICHUs] Pa3IMUHBIX 3a/1a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMM MOKA3aTEISIMUA IS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nMHENHHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, NMPUMEHSS IpaBuia
nepexo/ia OT UCXOJHOTO YPAaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsTs, sABisieTcs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TonGupaTe npuMepbl Tap YKCEN, SBISIIOMIUXCA PEIICHUEM JUHEWHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JIMHEWHOTO YPAaBHEHHS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

Pematek cuctemsl IByX JTMHEHHBIX YpaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBisATh W pemIaTh JIMHEHWHOE YpaBHEHHWE WJIA CHUCTEMY JIMHCHHBIX
YpaBHEHUH TIO YCIOBUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1auy TIOJIy4eHHBIN pe3yJbTar.

DOYyHKIHUU

Koopaunate! u rpaduxu.

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JTy4Hd, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIE TPOMEKYTKH Ha
aNre0panvyecKoM SI3bIKe.

OtMmeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH 10 33JaHHBIM KOOPJAMHATAM.

O yHKIUY.

Ctpouth rpapuku TUHEHHBIX (QYHKITHIA.

OnuceiBaTh C MOMOIIBI0 (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsI, PACCTOSHHUE, I[€Ha, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOIUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpejCTaBiICHUS U aHAIM3a MUHPOPMAIIUH,
U3BJICKATh U MHTEPIIPETUPOBATh HH(POpMAIHIO U3 TPadUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBathk cBoiicTBa (GYHKIMNA g aHaiu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEeW (HynIM (DYHKIIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
MPOMEXKYTKHA BO3pacTaHusi M yObIBaHWsS (DYHKIIMH, HAUOOJIbIIIEE W HAWMEHBIIIEEe
3HauYeHUA (PYHKIUN).

Hcnonb3oBath rpaduku Ui HCCIEAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, MPH
pEIIeHUH 3374 U3 IPYTUX YIYCOHBIX IPEIMETOB U PEATbHON KU3HHU.

K koniy o0ydueHus B 8 kjiacce 00yJarOIIHACs TOTYYUT CIASAYIOIINE MPESIMETHBIC
pPE3YJIBTaTHI:
Yucaa 1 BLIYUCTIEHUA
HNppaunonanbHbie yucia.
[TonuMars W HCHOJNB30BaTh MPEACTABICHUA O PACHIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOIHO OTNEpUPOBATH MOHATUIMU: KBaJIPATHBIN KOPEHB, apu(PMeTHIeCKUit
KBAaIpaTHBIM KOPEHb, UPPALIMOHAIIBHOE YHCJIO, HAXOJUTh, OLICHUBATH KBAJAPATHHIC
KOPHH,  WCTONB3YSd TMPU  HEOOXOAMMOCTH  KAJIBKYJATOP,  BBIMOIHITH



npeo0pa3oBaHus BBIPAKCHUM, COJEPKAIUX KBAJAPAaTHBIE KOPHU, WCIOIL3YS
CBOMCTBA KOPHEM.

Hcnonbs30BaTh HayaabHBIE NPEACTABICHUS O MHOMXECTBE JIEMCTBUTEIBHBIX
Yyucel AJisl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCIICHUM, N300pakaTh ACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb3oBath 3anmucu OONBIIMX U MajlbIX YHUCEN C MOMOIIBIO NECATUYHBIX
npobeit u crenenedd yucia 10, 3amMchbiBaTh U OKPYIJIATH YKCIOBBIE 3HAYCHUS
pEAbHBIX BEJIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHUIM.

J1enmMMOCTb.

CBOOOHO oOmEpUpOBaTH TMOHSATUEM OCTaTKa [0 MOJIYJI0, NPUMEHSTh
CBOMCTBAa CPaBHEHHM IO MOJYJIIO, HAXOAUTh OCTATKA CYMMBbI U ITPOU3BEACHUS T10
JTaHHOMY MOAYJIIO.

AJuire0panvecKue BbIPAKEHUS

JpoOHO-paliioHaIbHBIE BHIPAKEHUS.

Haxonuth pomycTUMble 3HAUYEHUsI TEPEMEHHBIX B JIPOOHO-PAIIMOHABHBIX
BBIPAKCHHUSIX.

[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHAILHON JpOOH.

BrinonHaThs npuBeneHue anredpandeckux ApoOei K ollieMy 3HaMEHATEN!o,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BhINONMHATE TOXK/1€CTBEHHBIE MTPE0OPa30BaHUs pAllMOHATBHBIX BHIPAKCHUIA.

[IpumeHnsTh Mpeodbpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST Pa3IUYHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Crenenn.

[IpumeHsATh TOHATHE CTENEHM C UEHbIM  IOKA3aTelieM, BBITOJIHSATH
npeoOpa3oBaHus BHIPAXKEHUH, COJEPKAIUX CTETICHH C LEIBIM MOKa3aTesIeM.

NppanroHanbHbIE BRIPAXKEHUS.

Haxonute nonyctuMbie 3Ha4€HUS IEPEMEHHBIX B BRIPAXKEHUSIX, COJCPIKAIINX
apu(pMeTHIeCKre KBaJAPaTHBIE KOPHH.

BrimonusaTe mpeoOpazoBaHus UPPALMOHAIBHBIX BBIPAKEHUH, HCIIONb3YS
CBOWCTBA KOPHEU.

YpaBHeHMs U HEPABEHCTBA

Pemiats kBajipaTHBIEC YpaBHEHUS.

Pemate 1poOHO-paliOHaIbHbIE YPABHEHUS.

PemaTte nuHENHBIE ypaBHEHHS C MapaMETpaMH, HECIOXKHBIE CHCTEMBI
JIMHEVHBIX YPABHEHUH C MMApAMETPaMHU.

[IpoBoauTe HccnenoBaHUs YPaBHEHUM U CUCTEM YPaBHEHUH, B TOM YHCIIE C
NpUMEHEHUEM Tpaduueckux MpelcTaBieHud (ycTaHaBlIMBaTh, HWMEET JIU
YPaBHEHHE WM CHCTEMA YPAaBHEHHUM PELICHUS, €CIU HMEET, TO CKOJIBKO, M
rpouee).



[lepexoauTh OT croBecHON (HOPMYIHUPOBKH 3a/a4yM K €€ anreOpandecKon
MOJEIIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHMIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4 NIOJYYEHHBIN PE3YIbTAaT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JISi CPAaBHEHMS, OIICHKH,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, 1aBaTh
rpauueckyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUIHHEPABEHCTBA, CHCTEMBI

HEPaBEHCTB.

DOYyHKIHUU

[loHuMaTh W UCMONB30BaTh (PYHKIIMOHAJIBHBIC MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), ONPEACNITh 3HaueHHE (YHKIMHU O 3HAYEHHUIO
apryMeHTa, ONpPeAeNIATh CBOKMCTBA (PyHKITNH 10 €€ TpaduKy.

Crpouth rpaguku GyHKUUNA , ONMCHIBATH CBOMCTBA YHUCIOBOM (DYHKIMH 10

e€ rpaduxy.

K konIty oOyuenus B 9 kiacce 00yqaromuics TOTYyYUT CIAEAYIONINE TPEIMETHBIC
pE3yJIbTaThL:

Yucia 1 BBIYUCTICHUS

CBOOOJHO OIEpUPOBATh MOHATHSIMHU: KOPEHb N- CTENEHW, CTENEHb C
palMOHAIBHBIM II0KAa3aTeIeM, HAXOAUTb KOPEHb N-U CTENEHH, CTENEHb C
palMOHAIIHBIM [IOKA3aTelIeM, HCIONb3ysd MpPH HEOOXOAMMOCTU KaJbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSI N-M CTENEHH, CTEIIEHU C PALlMOHAJIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEIN MPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh M yHOPAIOYMBATH JICUCTBUTENIBHBIE 4YHCIIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYUCICHHUM, OLIEHKY
YUCIIOBBIX BBIPAKEHUM.

AJire0OpanvecKkue BbIPpAKeHHU s

CB0OOOJHO oOmepupoBaTh MOHATHEM KBAJApPAaTHOTO TPEXWIEHA, HaXOAWUTH
KOPHHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBaApAaTHBIN TPEXWIECH HA TMHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JMHENHBIE M KBaApATHBIE YPABHEHMS, YPAaBHEHHUS, CBOMSIIUECS K
HUM, IpOOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemrars HeCI0KHBIE KBaJAPAaTHBIE YPABHEHHUS C IIAPAMETPOM.

Pemars yMHEHBIE HEPABEHCTBA, KBAJIPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pa)kaTh pELICHHE HEPABEHCTB HA YWCJIOBOM MPSMOM,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

PemaTtp cuctembl IBYX JIMHEHMHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTeh HeCJI0)KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C TAPAMETPOM.



[IpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpaduyecKoro MeToaa Mpy PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemwate  cHcTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh pEUIEHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

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

IIpoBOoaUTE HCCIIENOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TpapuuecKuX TMpeAcTaBlieHUN (yCTaHaBIWMBaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHUM PEIICHMsI, €CIM HMEET, TO CKOJBbKO, U
npouee).

Pemate TekcToBbIE 3ajauu  anreOpamyeckuM CHocOOOM C  MOMOIIbIO
COCTABJICHHSI YPaBHEHUM, HEPABEHCTB, X CUCTEM.

Hcnonbs30BaTh ypaBHEHUs, HEPABEHCTBA MU HMX CHUCTEMBI I COCTaBIEHUS
MaTE€MaTUYeCKOM MOJEIM pPEAIbHOM CUTyalluM WM NIPUKIaJHOW 3a/auH,
WHTEPHPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33JaHHOM KOHTEKCTE.

YuciioBble OCI€10BATETbHOCTH U IPOrpeccuu

CBOOOHO oOMNEepUpOBaTh NOHATHUSMHU: 3aBUCUMOCTh, (QYHKUUA, Tpadux
GyHKIMM, TpsMas [PONOPLUUOHANBHOCTb, JHMHEWHas (yHKuMA, oOpaTHas
IPONOPLUUOHAIIBHOCTD, TapaboJia, runep0oiia, KyCoOUHO-3aJaHHast (PYHKIIHSL.

HccnenoBats PyHKIUIO 1O €€ rpauKy, yCTaHABIMBATH CBOWCTBA (DYHKIMIA:
00JacTh ONpeaeseHUsl, MHOXXECTBO 3HAYEHUH, HYJIU (QYHKIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHus M yObIBaHUSA, UETHOCTh U
HEYETHOCTh, HAauOOJIbIlIEEe U HAMMEHbIIEE 3HAYEHHSI, ACUMIITOTBI.

Pacnio3naBaTh kBaapaTHuHy0 (QYHKLHUIO 10 (opMyIie, MPUBOJIUTE MPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, QU3HKU, TEOMETPUU.

Onpenenarp nonoxeHue rpaduka KBaJpaTUYHOW (PYHKIIMM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouts rpaduk  KBagpaTMYHOW  (YHKUIMH, ONKUCHIBATH  CBOWMCTBA
KBaJPaTUYHON PYHKIUU TI0 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAIPAaTUUHOM (DYHKIIMU J1JIs1 pELIEHUS 3a/ay.

Ha npumepe kBagpatndaoit GpyHKIuu ctpouth rpaduk Gyukimu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka Gpyukmun y=Ff(X).

WnmoctpupoBaTh ¢ MOMOIIBIO Tpaduka peajJbHyl0 3aBHUCHUMOCTh WM
IIPOLIECC 10 UX XaPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpudecKas MPOrpeccuu

CB00OHO OnEpUpPOBATh MOHATUSMU: MTOCIEIOBATENLHOCTD, apupMeTHIECKast
Y TEOMETPUYECKAsl TPOTPECCHH.



3amaBaTh IMOCIIEIOBATEIBHOCTH pPa3HBIMH  CIOCO0AMHU:  OMHUCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (POPMYIIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BoImonmHAT,  BBIYMCICHUS C  HUCIOJb30BaHWEM GopMyl N-TO  WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh wiI€Hbl MOCJIEIOBATEIIBHOCTH TOYKAMM Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, CBS3aHHBIE C YMCIIOBBIMH IOCJIEOBATEIBHOCTSMHU, B TOM
YHclie 3a7a4d U3 pealbHON KU3HU (C UCIOIb30BAaHUEM KaJbKYJISTOpa, HU(POBBIX
TEXHOJIOTHH).

PacriozHaBaTh W NOPUBOJUTH HPUMEPHl KOHEYHBIX M OECKOHEYHBIX
HOCJIEI0BATEIBHOCTEH, OrPAaHUYEHHBIX  IOCJIEAOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeThb npeacTaBiaeHUE O CXOAUMOCTH MOCIEI0BATEIbHOCTH, YMETh HAXOIUTh
CyMMY OECKOHEYHO yOBIBAIOUIEH r€OMETPHUECKON MPOTrPECCUH.

[IpuMeHATH METOI MATEMAaTUYECKON MHAYKIIMH [TPU PELICHUH 3a1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne /i HaumeHoBaHMe pa3aesioB U TeM Komrrpoasnpie | Tpakruseckue (uudposbie)
NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoThI pecypesI
1 YUMCJIA 1 BBIYUCIIEHHW L. 1 1
PanyonanbeHble unciia (IOBTOPEHNUE)
5 OVYHKIMN. KoopauHaTs! 1 17 1
rpaduku. OyHKIUN
3 AJI'EBPAMYECKUE BBIPAKEHNA. 7
BripaxkeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I{{ N CUCTEMBI 10 1
YPABHEHHMU. JIunelinbie ypaBHEeHUS
5 UMCJIA U BBIYUCJIEHHA. Crenens ¢ 5
HaTypaJIbHBIM [TOKa3aTeIeEM
5 AJITEBPAMYECKUE BBIPAYKEHNAL. 23 1
MHorousneHsl
7 AJI'EBPAMYECKUE BbBIPA’KEHM . 14 1
DopMyIIbl COKPALIEHHOTO YMHOKEHUS
UNCJIA 1 BBIUNCJIIEHUS. [lenumocTthb 10
OYHKIUWMN. JIuneiinas GpyHxums 16 1
YPABHEHUA 1 CUCTEMBbI
10 YPABHEHUU. CucTeMbI THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpenwue, o000ImIeHNE, 8 1

cUCTeMaTHU3aus 3HaHUHU




OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME
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8 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB M TeM (uudgposbie)
Ne n/n Kontpoabsnsie | Ilpakrudeckue
NMPOrpamMmbl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 YPABHEHUA U HEPABEHCTBA. 20 1
Hepagencrtra
5 UNCJIA U BBIUMCJIEHUA. KBagpathbiii 17 1
KOPEHb
3 YPABHEHUMA 1 HEPABEHCTBA. 17 1
KBanparusle ypaBHEeHUs
4 AJITEBPAMYECKUE BBIPAXKEHUM L. 17 1
Jpo6HO-palioHalIbHbIE BBIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
HpoOHo-paninoHaIbHbIe ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAXKEHUM . 14
Crenenn
8 UNCJIA U BBIUYMCJIEHUA. [lenmumocTh 7 1
9 [ToBTOpeHue, o6061ueH1/ie, 10 1
cHUCTEeMaTu3aIus 3HAaHUI
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0




9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpamMMbI Bcero Kourpoabubie | Tpaxtueckue o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
1 OYHKIMN 25 1
5 YPABHEHNMA 1 HEPABEHCTBA. 15 1
KBanparusie HEpaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEeHUs1, HEpaBEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTH o5 1
N IMPOI'PECCUN
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
CreneHs ¢ palioHalIbHBIM [10Ka3aTeNIEM
5 [ToBTOpeHue, 00001IeHNE, CHCTEMATH3AIIUS 34 1
3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne n/n Tema ypoxa Konrpouabnsie | IlpakTuyeckue Hara unpponbie
Bcero u3y4eHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThbI pecypest
1 IToBTOpenue. PaionanpHbIe yncaa 1
[ToBTOpenue. CpaBHeHue,
2 YIOPSAOYMBAHUE U aprUPMETHUECKUE 1
JIEHCTBHUSI C PAlIMOHAJIBHBIMU YU CIaMHU
3 [ToBTOopenue. Hucnosas npsimasi, 1
MOJYJIb YHCJIA
[ToBTOpenue. IIponeHTsI, 3anuch
4 MIPOIICHTOB B BUJIE IpOoOH U 1poOH B 1
BHJIE IIPOLICHTOB
5 IToBTOpeHue. Tpu OCHOBHBIE 3a1a4u HA 1
IIPOLICHTHI
5 [ToBTOpenue. Tpu OCHOBHBIE 331a4H HA 1
MPOLICHTBI
; IToBTOpenue. Pemenue TeKCTOBBIX 1
3a/1a4 apuPpMETHUECKUM CIIOcOOOM
[ToBTOpenue. Pemenue 3anay u3
8 pEaTbHOM MPAKTUKU HA YaCTH, )1p06u1/1, 1
MIPOIICHTHI, MPUMEHEHNE OTHOIIICHUH 1
MPONOPLUH MPU PEIICHUH 3a]1a4
9 [ToBTOopenue. Pemenue 3a1ay us3 1

peasbHOM MPAaKTUKU Ha YacTH, Jpoou,




MPOLICHTHI, IPUMEHEHHUE OTHOIICHUH 1
MPOIMOPUUI IPU PEIICHUH 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTHY;

10 peleHue 3a1a4 Ha IBHXKEHHE, padoTy,
HOKYIIKH, HAaJIOTH

1 KonTposabHas pabota no reme
"PammonanbpHele ynuciaa'

12 Koopaunara Touku Ha npsmoit

13 YucnoBble MPOMEKYTKU

14 YucnoBble MPOMEKYTKU

15 Paccrostnue mexy 1ByMsi TOUKaMU
KOOPJAMHATHOU MPSIMO
[TpsMoyronbHas cucteMa KOOpAUHAT.

16 AoOcuucca 1 OpJInHAaTa TOYKU Ha
KOOPAWHATHOM MJIOCKOCTH
[TpstmoyronbHast cucreMa KOOpANHAT.

17 AGciycca v opuHaTa TOUYKH Ha
KOOPAWHATHOM IIOCKOCTH

18 [Tpumeps! TpaduKoB, 3aTaHHBIX
bopmynamu

19 Yrenue rpadukoB peasbHbIX
3aBUCUMOCTEN

20 @OyHKIMOHATbHbIE 3aBUCUMOCTH MEXKY
BEJIMYNHAMHA
[Tonstue pynkuuu. OyHKIUSA KaKk

21 MaTeMaTh4YecKasi MOJIeIb peaTbHOTO
npoiecca

22 [Tonstue pynkuu. OyHKIUA Kak




MaTeMaTU4ICCKasa MOICJIb p€aJIbHOI'O
mponecca

[Tonsitne hynkuuu. OyHKIHSA Kak

23 MaTeMaTu4yecKasi MOJIeJb peaabHOTO
nporiecca

24 OO6uacTh onpe/ieNieHus 1 00J1aCTh
3HA4YCHUH PyHKITUH

o5 O06uacTh onpeIeNIeHUs 1 00JIaCTh
3HaYeHUN QYHKIUU

26 CniocoOs1 3a1anus QyHKIMH

27 ['paduk hyHkmm

)8 KonTtponpsHast pabora o Teme
"Koopaunats! u rpapuku. OyHknmun"

29 BripakeHue ¢ nepeMeHHBIMH. 3HaUeHHE
BBIPQ)KEHUS C IEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMH. 3HauUeHHe
BBIPKEHUS C TIEPEMEHHBIMU

31 BripakeHue ¢ mepeMeHHBIMH. 3HaUeHHEe
BBIPQ)KEHUS C IEPEMEHHBIMU

32 [TpencraBieHne 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJIE (POPMYITBI

33 [TpencraBieHne 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJIE (OPMYITBI

34 Boruncnenus no ¢popmynam

35 Brruucnenus no gpopmynam

36 YpaBHEHHE C OJHOM MEPEMEHHOM.

Kopens ypaBHeHus




CaoiicTBa ypaBHEHUH € OJTHOI

37 .
HepeMeHHOMN

38 CBolicTBa ypaBHEHHH C OJTHOU
MIEPEMEHHOM

39 PaBHOCHIIBHOCTD ypaBHEHHIA

40 VYpaBHeHME Kak MaTeMaTHYeCcKas
MOJEJIb PEANIbHOU CUTyalluu

41 Yucno KopHEHN JIMHEWHOTO ypaBHEHUS

42 Yucno KopHEHN JIMHEWHOTO ypaBHEHUS

43 Pemenne TeKCTOBBIX 33/1a4 C HOMOIIIbIO
JIMHEWHBIX YPABHEHUN

m JIuHeitHoe ypaBHEHHE, COAEpKaIlee
3HAaK MOJYJIst
KonrtponbHas pabora no remam

45 "BbIpakeHus ¢ IeEpeMEHHBIMU",
"JIuHelHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM T0Ka3aTeIeEM

47 CBolicTBa cTENEHU C HaTypaJIbHbIM
roKasaresieM

48 CBolicTBa CTENEHN C HATYpaJIbHBIM
rokaszaresiem

49 CBolicTBa CTENEHU C HATYpaJIbHBIM
noKaszaresieM

50 3anuch yucia B AECATUUHON
MO3UI[MOHHOMN CUCTEME CUUCIIEHUS

51 3anuce Yncia B JeCITUIHON

MO3UIIMOHHOM CHCTEME CUHCIICHUS




Opnnowienbl. OTHOYJIEH CTAHJAPTHOTO

52 Buga. CTeneHp OHOYIECHA 1
53 Onuounenbl. OgHOYICH CTAaHAAPTHOTO 1
Buja. CTEICHb OHOYICHA
MHuorousnensl. MHOrO4ICH
54 crangaptHoro Bujaa. CreneHp 1
MHOT'O4JICHA
MHuorousiensl. MHOTOYICH
55 crangapTHoro Buaa. CTeneHb 1
MHOTro4wIeHa
56 CrokeHne U BRIYMTaHHE MHOTOUYJICHOB 1
57 CrnokeHue U BEIYUTaHHEe MHOTOYJICHOB 1
58 CrokeHne ¥ BRIYMTaHHE MHOTOYJICHOB 1
59 YMHOXKEHHE U IeJICHUE MHOTOYICHOB 1
60 YMHOXEHUE U JeJIEHHE MHOTOWICHOB 1
61 YMHOKXEHUE U JeJICHHE MHOTOWICHOB 1
62 YMHOKEHUE U JeJICHHE MHOTOWICHOB 1
63 [Ipeobpa3zoBanue 11€710T0 BEIPAKEHUS B 1
MHOTOWIEH
64 [TpeoOpa3zoBaHue 11€70T0 BRIPAXKEHUS B 1
MHOT'OUJIEH
65 [IpeoOpazoBaHme 11ETOTO BEIPAKEHUS B 1
MHOTOWIEH
66 Kopau MHOrounena
67 Kopuu MHOTrOUNIEHA
68 ToxnectBo. TOXKIECTBEHHBIE 1

npeoOpa3oBaHUsl ANreOpandIecKux




BBIPOKCHUI

ToxnectBo. ToXIecTBEHHEIE

69 npeoOpa3oBaHusl ANreOpanvaecKux
BBIPOKCHUI
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpazoBaHus anredpanyecKux
BBIPAKEHUN
ToxnecrBo. ToxnecTBeHHbIE

71 peoOpa3oBaHus aNTreOpanIeCcKuX
BBIPKCHUI
ToxnectBo. ToxnecTBEHHBIE

72 npeoOpa3oBaHusl ANreOpanvIecKux
BBIPAKEHUIN

73 Jloka3aTenbCTBO TOKICCTB
KonTposabHas padota no remam

74 "CremneHb ¢ HaTypaJIbHBIM
nmokazarenem", "MHorodnacHs!"

75 KBazmpat cyMMBbI 1 KBaApaT pa3HOCTH
JIBYX BBIpaXKCHUUN

76 KBazmpaT cyMMbI HECKOIBKHX
BBIPAKEHUIN

77 Ky6 cymmsbl 1 Ky0 pa3HOCTH JBYX
BBIPAKEHUN

78 Pa3HOCTB KBagpaTOB IBYX BBIPAKEHHIA

79 [Ipou3BeneHne pa3sHOCTH U CYMMBI JIBYX
BBIPAKEHUIN

80 IIpou3sBeneHne pa3sHOCTH U CYMMBI JIBYX

BBIPAKEHUN




CymMa 1 pa3HOCTB KyOOB IBYX

81 .
BBIpKEHUI

82 CyMMa 1 pa3HOCTb KyOOB IBYX
BBIPAKECHUN

83 PaznoxxeHue MHOTOUJICHA HA
MHOKUTEITH
[Ipou3sBeneHne pa3HOCTH CYMMBI JIBYX

84 BBIPQXEHH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPaKCHH

85 Paznoxxenne MHOrO4ICHA HA
MHOKUTEITH

86 BriHECceHME 00IIEr0 MHOKHTEIIS 32
CKOOKH

87 MeToa rpynniupoBKH
KonTponbhas pabota mo Teme

88 "®opMyJIIbl COKpPAIIEHHOI'O YMHOKEHUs"

89 JemumocTb 11enbix yncen. CBolcTBa
JIEITUMOCTH

90 JemumocTs 1enbix uncei. CBoicTBa
JICITMMOCTH

o1 [IpocTeie u cocTaBHbIe yncia. YETHBIC 1
HEUYETHBIC YuCiIa

92 [Tpu3naku genmumoctu Ha 2, 4, 8, 5, 3, 6,
9,10, 11
[Ipuznaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haku neMUMOCTH CYMMBI U

MMPOU3BCACHUSA LCIIbIX YUCCII IIPU




PEUICHUHA 3a1a4

HauOospmmii o01Hii 1eIuTells U

95 HavMMeEHbIIIee 00IIIee KpaTHOE ABYX 1
qucen
96 B3aumHoO mpocThie yncia 1
97 Aunroput™m EBkiinna. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS LIEJbIX YUCEIT [T0 MOAYITIO 1
HATYpaJIbHOTO YHUCIIA
99 Jlunetinas QyHKIMs, €€ CBOWCTBA 1
100 Jluneitnas ¢pyHkius, e€ cBoiiCcTBa 1
101 Jlunetinas QyHKIMs, €€ CBOWCTBA 1
102 ['paduk nuHEHHON QYHKIUU 1
103 I'padux muHeHOM HyHKIUH 1
104 I'paduk nunHeHON QpyHKINU 1
105 I'padux muHEHHON QYHKIIUH 1
106 I'paduk pyukimm y = | X | 1
107 I'paduk pyHKIMHA Y = | X | 1
108 I'paduk pyukimm y = | X | 1
109 I'paduk pyukimm y = | X | 1
110 Kycouno-3ananHble GyHKIUT 1
111 Kycouno-3anannbie GyHKIMH 1
112 Kycouno-3anannsie GpyHkumn 1
113 Kycouno-3anannbie GpyHKIMH 1
114 KonTponbhas pabota no remam 1

"enumocts", "Jluneitnas pynxus"




115

YpaBHEHUE C IBYMSI IEPEMEHHBIMU

116

YpaBHEHUE C IBYMSI IEPEMEHHBIMU

117

['paduik TMHEHHOTO YpaBHEHUS C IBYMS
MEePEMEHHBIMU

118

['paduik TMHEHHOTO YpaBHEHUS C IBYMS
MEPEMEHHBIMU

119

CucreMbl JINHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

120

CucreMbl JINHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

121

I'paduueckuii MeTo pelICHUS! CUCTEMBI
JIMHENHBIX YPABHEHUN C ABYMS
NEPEMEHHBIMU

122

I'paduueckuii MeToa pelIeHHUs] CUCTEMBI
JIMHENHBIX YPAaBHEHUH C ABYMsI
IIEPEMEHHBIMU

123

Pemenne cucrem TMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMA METOOM
ITO/ICTAHOBKHU ¥ METOJIOM CJIOKEHUS

124

Pemenne cucreM JIMHEMHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMH METOJIOM
MIOJCTAHOBKHU U METOJIOM CIIOKEHHUS

125

Pemenue cucreM TMHENHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKU M METO/IOM CIIO’KEHHUS

126

Pemenue cucrem TuHENHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMH METOI0M
MIOJICTAHOBKHU U METOJIOM CJIOKEHHUSI




Cucrema IByX JIMHEHHBIX YPABHEHUM C

127 JIBYMSI IIEPEMEHHBIMU KaK MOJIEITb 1
peasibHOI cUTYyaluu

128 KonTponbhas pabota no teme 1
"CucreMsl JINHEHHBIX ypaBHEHUN"

129 [ToBTOpenue u o6o0menue. BeipaxkeHus 1
C IepeMeHHBIMU

130 [ToBTOpenue u o6o6menne. CTeneHs ¢ 1
HaATypaJIbHBIM IOKa3aTeleM
[ToBTOpenue u 06061meHne. OHOUICHbI

131 ¥ MHOTO4WIEHBI. TOXIeCTBEHHbIE 1
npeoOpa3oBaHusl AreOpanyecKux
BBIPKCHUI

132 HOBTOp?HI/Ie u 060061eHue. Dopmysbl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpEeHME M 0600ITICHHE. 1
Koopnaunats! u rpaduku.

134 [ToBTOpenue u o6o0mIeHNe. JInHeitHas 1
¢byHKIMSA U €€ cBOMCTBa

135 HToroBast KOHTpoJsibHas padoTta 1
[ToBTOpenue u 06061eHue. Peenue

136 CUCTEM JINHEWHBIX YPAaBHEHUH C IBYMsI 1
TepeMEHHBIMH

OBUIEE KOJIMYECTBO YACOB 10 136

[TPOI'PAMME




8 KJIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
New/m | Tema ypoka Konrpoabnbie | IlpakTnueckue Aata HuppoELie
Bcero u3yuyeHusi =~ o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
1 YuciioBble HEpAaBEHCTBA 1
2 CBoiiCTBa YKCIIOBBIX HEPABEHCTB 1
3 CBoiiCTBa YHCIIOBBIX HEPABEHCTB 1
4 Jloka3zaTenbCcTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoit. Ctporue u 1
HECTPOTHE HEPABEHCTBA
5 HepasenctBo c nepemennoit. Ctporue u 1
HECTPOTHE HEPABEHCTBA
CrnosxeHre U YMHOKEHUE YHCITOBBIX
7 HepaBeHCTB. OlIeHMBaHUE 3HAYECHUS 1
BBIpaKCHUS
CrnosxeHue ¥ YMHOKEHUE YHCTIOBBIX
8 HepaBeHCTB. OlIeHUBaHNE 3HAYCHHS 1
BBIpa)KEHUS
[TonsATHE O PELICHNN HEPABEHCTBA C
9 OJIHOY TIepeMeHHO. MHOXEeCTBO 1
peleHn HepaBEeHCTBA
[ToHsATHE O pEIICHNU HEPABEHCTBA C
10 OJIHOM TIepeMeHHO. MHOXeCTBO 1
peleHni HepaBEeHCTBA
1 PaBHOCHIIBHBIE HEPABEHCTBA. 1

HepaBCHCTBO-CJ'ICI[CTBI/IC




12

YucnoBble MPOMEKYTKU

JIuneliHOE HEPABEHCTBO C OHOU

13 IIEPEMEHHOM U MHOKECTBO €T0 PELICHUI

14 Peienne IMHEVHBIX HEPABEHCTB € OHOU
MepeMEHHON

15 Pelienue MMHEMHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOM

16 Pemenue nMHEHHBIX HEPABEHCTB € OJHOU
MEPEMEHHOMN

17 CucTeMbl JIMHEHHBIX HEPABEHCTB C OHOM
NepeMEeHHON

18 CucTembl JIMHEMHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN
Pemenne TekcToOBBIX 3a1au C IOMOUIbIO

19 JIMHENHBIX HEPABEHCTB C OJTHON
MEPEMEHHOMN

20 KonTponbHas pabota no reme
"Hepasencraa"

21 KBazparsble KOpHU

29 ApudpmeTnueckuii KBaapaTHbII KOPEHb U
€ro CBOMCTBA

23 ApudmeTnueckuii KBapaTHbII KOPEHb U
€ro CBOMCTBa

24 [lonsiTHE MppALIMOHAIIBHOTO YKCIIA.
JleficTBHsI C MppaLlMOHATILHBIMY YU CIaMHU

o5 CaoiicTBa JeiCTBUI ¢ HppalMOHATILHBIMU
qHUCIaMU

26 CBoiicTBa IEHCTBHIA ¢ HPPAITMOHATEHBIMU




qucjiaMH1

27

CBolicTBa AeiCTBUI ¢ MppallMOHATIbHBIMU
YK CIIaMU

28

CpaBHeHuE HppaLMOHAIBHBIX YHCET

29

CpaBHeHUE UPPALMOHAIBHBIX YHCEI

30

MHo)ecTBO NeHCTBUTEILHBIX YUCEI.
[IpencraBieHus o pacCuIMpEHUsIX
YUCJIIOBBIX MHOYKECTB

31

JonycTtrmMblie 3HaYEHUSI IEPEMEHHBIX B
BBIPAKEHUSIX, COACPIKAIIIX
apudmeTHyecKre KBaJApaTHbIe KOPHU

32

JlonycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPAKEHUSIX, COACPIKAIIIX
apudmeTHuecKre KBaJIpaTHbIE KOPHU

33

ToxecTBeHHbIE PEOOpa30BaAHUS
BBIPAKXECHUI, COEPIKALINX
apu@meTHyecKre KBaJpaTHbIe KOPHU

34

ToxaecTBeHHbIE TPe0Opa3OBaHuUs
BBIPAKEHUM, COAECPIKALUX
apu@meTnyecKre KBaJpaTHbIE KOPHU

35

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX
apu@meTnyecKre KBaJpaTHbIe KOPHU

36

ToxecTBeHHbIE TPEOOPaA3OBAHMS
BBIPAXEHUI, COIEpPIKALINX
apudMeTHUeCKue KBaIpaTHbIe KOPHU

37

KonTtponbsHas pabora o teme
"KBanpatHblii KOpeHb"




38

KBanparHoe ypaBHeHue

39

dopMyna KOpHEH KBaIpaTHOTO
ypaBHeHus. KonndecTsBo
JEHCTBUTEIIBHBIX KOPHEHN KBaPATHOTO
YPaBHEHHUS

40

dopMyna KOpHEH KBaIpaTHOTO
ypaBHeHus. KonudecTsBo
JEHCTBUTENIBHBIX KOPHEN KBaPATHOTO
YpaBHEHMUS

41

dopmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JEHCTBUTENIBHBIX KOPHEN KBaPATHOTO
YPaBHEHHUS

42

dopmyna KOpHEW KBaIpaTHOTO
ypaBHeHus. KonndecTBo
JEHCTBUTEIIBHBIX KOPHEHN KBaJPAaTHOIO
YpaBHEHHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUS, CBOJIUMBIE K JIMHEHHBIM
YpPaBHEHUSIM WM K KBaIpPaTHBIM
YpaBHEHUAM

46

VYpaBHeHUs1, CBOUMBIE K JTMHEHHBIM
YPaBHEHHSIM HJTH K KBaIPaTHBIM
YpaBHEHUSIM

47

KBaI[paTHOC YpaBHCHHE C ITapaMETpOM

48

Pemrenne kBaipaTHBIX ypaBHEHHN C
napaMeTpamu




Pemienne kBaipaTHBIX YpaBHEHUMN C

49
napameTpamu

50 Pelienue kBaipaTHbIX ypaBHEHUH,
CoJepKaIIX 3HAK MOJTYJIS

51 Pemienne kBaipaTHBIX YpaBHEHUH,
CoJIeprKalIiX 3HAK MOIYJIsS

59 YpaBHeHHE KaKk MaTeMaTHIeCKasi MOJIEIb
pealbHOM cCUTYyallH

eIIeHHE TEeKCTOBBIX 33/1a4 C IOMOIIBIO

53 P
KBaJPaTHBIX YpaBHEHHHA

54 KonTposabHnas pabota no reme
"KBagparHbie ypaBHeHUS"

55 PanmonanbHbIe BBIpOXKCHUS

56 ToxxaecTBeHHbIE TPEOOpa3OBaHUs
palMOHATEHBIX BBIPAKECHUH

57 ToxnecTBeHHbIE TPEOOPa3OBAHMS
paloHaIbHBIX BBIPAXKEHUN

58 ToxecTBeHHbIE TPEOOpa3OBaHMS
palMOHATEHBIX BBIPAKECHUH

59 ToxnecTBeHHbIE TPEOOPa3OBAHHS
paloHaIbHBIX BBIPAXKEHUN
Anrebpanueckas 1poos. Jlomyctumblie

60 3HAYCHUsSI IEPEMEHHBIX B IPOOHO-
paIoOHATbHBIX BBIPAKEHUSIX
Anrebpanueckas 1po0b. JlonmycTumsie

61 3Ha4YeHUs IEPEMEHHBIX B IPOOHO-
paIoOHaTbHBIX BBHIPAKECHUSIX

62 Anrebpamueckas qpo0b. JomycTiumble




3HAUEHUs IEPEMEHHBIX B JPOOHO-
palOHAIBHBIX BBIPAKEHUAX

OCHOBHOE CBOWCTBO alreOpandecKon

63
Ipodu

64 OCHOBHOE CBOICTBO anre0pandeckoit
JIpoou

65 CrnoxeHune 1 BBIYNTaHKE anreOpanyecKux
IpooOeit

66 CrnosxeHue 1 BBIYUTAHUE aITre0OpanyecKux
npodeit

67 YMHOKEHUE U JIelIeHNE aNreOpanyecKkux
IpooOeit

68 YMHOXEHHUE U JieJICHUE aaredpanyecKux
npodeit

69 YMHOXEHHUE U JiefIeHHEe aaredpanyecKux
pooeit

20 Bo3sBenenue anredpanueckoit Jpodu B
CTENEHb

71 Konrtponbnas pabota no teme "IpoOHo-
paloHaIbHbIE BIpAXKEHUS"

72 JIpo6HO-palinoHalbHbIe YpaBHEHUS
Pemenne qpoOHO-palimoHaIBHBIX

73 YpaBHEHUH, CBOJIANIUXCS K TMHCHHBIM
YpaBHEHUSIM
Pemenune npoOGHO-paIiOHATBHBIX

74 YpaBHEHUH, CBOJAIIUXCS K TMHEHHBIM
YpaBHEHUSIM

75 Pemenue qpobHO-panoHaIbHbBIX




YpaBHEHUH, CBOASIIUXCS K IMHEUHBIM
YPaBHEHUSIM

76

Pemenue qpoOHO-paninoHaIbHBIX
YpaBHEHUM, CBOJIAIIMUXCS K KBAAPATHBIM
YpaBHCHHSIM

77

Pemenne npoOGHO-paiOHATBHBIX
YpaBHEHHIA, CBOAAIINXCS K KBAIPATHBIM
YpaBHEHUSIM

78

Pemenne npoOGHO-paIiOHATBHBIX
yYpaBHEHUI, CBOJSAIINXCS K KBaJPaTHBIM
YpaBHEHUSIM

79

Pemenue qpobHO-panoHaIbHBIX
YpaBHEHUI METO/10M 3aMEHbI
MEPEMEHHOMN

80

Pemenne npoGHO-palimoHaTBHBIX
YPaBHEHHUI METOI0M 3aMEHBI
[IEPEMEHHOMN

81

Pemenne nqpobHO-panoHaIbHBIX
YpaBHEHUI METO/I0M 3aMEHbI
[IEPEMEHHOMN

82

Pemenue 1poOHO-parimoHaIbHBIX
YpaBHEHUN METOJIOM 3aMEHBI
MIEPEMEHHOM

83

Pernienne TEKCTOBBIX 3a/1a4 C TOMOLIBIO
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN

84

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIIbIO
JIpOOHO-pallMOHATIBHBIX YpaBHEHUN

85

Pemenne TekCTOBBIX 3a71a4 C IIOMOIIBIO




JIpOOHO-PALIMOHANBHBIX YPaBHEHUI

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIbIO

86 JIpOOHO-pallMOHATILHBIX YPaBHEHUN

87 Penienne TEKCTOBBIX 3a/1a4 C TOMOIIBIO
JpOOHO-palMOHATBHBIX YPaBHEHUH

88 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN

89 I'padmueckas uHTEpIpETaLNs ypaBHESHUN
C IByMsI IEpEMEHHBIMHU

9 KonTtponsHast padora o reme "/Ipobno-
panuoHalbHbIC ypaBHEHUS"

o1 O0acTb onpeieneH st © MHOXKECTBO
3HaYeHUN PYHKIIUU

92 O0acTb onpeieneH st © MHOXKECTBO
3HauYeHUN QYHKIHUU

93 Crioco0b1 3a1anust PyHKIHN

94 I'paduk hyHkmM
UreHnue cBOICTB PyHKIINHU IO €€

95 rpa¢uxy. [Ipumeps! rpadukoB QyHKIMIA,
OTPaKAIOMINX peaTbHBIC TIPOIIECCHI
@DyHKIMH, OTUCBIBAIOLINE TPIMYIO U

96 00paTHYIO MPOMOPIUOHAIbHBIE
3aBHCUMOCTH, UX rpaduku
OyHKIINY, OMUCHIBAIOIINE MTPSIMYIO U

97 00paTHYIO IPOMOPITUMOHAITEHBIC
3aBHCUMOCTH, UX IrpaduKu

08 DyHKIUH, ONUCHIBAIOIINE IPSIMYIO U

00paTHYIO IPOMOPIIMOHATIEHBIC




3aBHCUMOCTH, UX rpaduku

99 OyHKIUS y = X2 U e€ CBOMCTBa 1
100 OyHKIUS y = X2 U e€ CBOHCTBa 1
101 OyHKIusa y = X3 U e€ CBOMCTBa 1
102 OyHKIMS Y =K/X 1 €€ CBOWCTBA 1
103 DyHKIUA Y =K/X U €€ CBOMCTBa 1
104 @yHKIMS Y =VX U €€ CBOWCTBA 1
KontponbHas padboTa 1o Teme
105 " " 1
O yHKIMHA
106 CrereHb C eIbIM oKa3aTeIeM 1
107 CBOMNCTBA CTEIIEHH C LEJIBIM IOKa3aTeIeEM 1
108 CBolicTBa CTETICHH C IEIBIM MTOKa3aTeIIeM 1
109 CBoliCTBa CTETICHU C IIEJIBIM MTOKa3aTeIIeM 1
[IpeobpazoBanue BbIpaXKEHUIA,
110 COJICPIKAIINX CTEIICHH C [ETBIM 1
rokazaresiem
[IpeobpazoBanue BhIpaXeHUH,
111 COJIepXKaIINX CTENEHH C LETbIM 1
rokazaresem
[TpeoOpazoBaHue BbIpaKEHHH,
112 COJIepXKaIINX CTENEHH C LETbIM 1
rokazaresem
113 CranmapTHBIN BUJ YUCIIa
114 CranpapTHbIi BUJ YyuClia
115 JleiicTBHS ¢ yMCIIaMu, 3aITICAHHBIMU B 1
CTaH/IaPTHOM BHUJIE
116 JleHicTBUS ¢ YnCIaMH, 3aITHCAHHBIMU B 1




CTaHJApTHOM BUJEC

Pa3mepnl 00BEKTOB OKPYKAIOIIEro MHUpa,

117 JUTUTEIIBHOCTD IMPOIECCOB B
OKpYXaroIleM MUpe
Pa3mepb1 00BEKTOB OKPYKAFOIIETO MHPA,

118 JUTATETBHOCTH MTPOIIECCOB B
OKpY’KaloIIeM MUpe
Pa3mepsl 00bEKTOB OKPYKAIOLIETO MHPA,

119 JUTUTEIBHOCTD MPOIIECCOB B
OKPYXKAaroIIeM MUpe

120 JleneHue ¢ ocTaTKOM

121 CpaBHEHUS LIEJTBIX YMCEIT IT0 MOYITIO
HATYpaJIbHOTO YKCia

122 CpaBHeHUS LIETBIX YUCEl [10 MOIYIIO
HATYpaJIbHOTO Yncia

123 CBolicTBa CpaBHEHUI 110 MO0

124 CBoiicTBa CpaBHEHHI IO MOJTYJIIO

125 OcTaTKu CyMMBI ¥ TPOU3BEICHUS 110
JAHHOMY MOYITIO

126 KonTponbHas pabota no remam
"Crenenn", "JlenumocTs"
[ToBTOpenue u 06001eHNE. Pemenne

127 JUHCHHBIX HEPABCHCTB C OJTHOMN
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJTHOM NEPEMEHHOMN
[ToBTropenue u o6061eHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OJTHON

IIEPEMEHHOMN U CUCTEM JIMHENHBIX




HEPABEHCTB C OJHOMN NEPEMEHHOM

[ToBTOpenue u o6o0IIeHNE.
129 ToxxaecTBeHHBIC TPe0Opa30BaHUS
BBIPKCHHUH, CO/ICPIKAIINX

apudmMeTHyecKre KBaJpaTHbIe KOPHU

[ToBTropenue n o6o0menue. Pemenne
130 KBaJpaTHBIX ypaBHeHUN. Pemenue
TEKCTOBBIX 33Ja4 C IOMOIIIbIO

KBaJApaTHbBIX ypaBHeHI/Iﬁ

[ToBTropenue n o6o0mmeHue. Pemenne

131
3aJa4 U3 peaNbHOM KU3HU

[ToBTOpEeHME U 0000IIIEHNE.
132 TosxiecTBeHHBIC MPEe0Opa3oBaHUS
palMOHAILHBIX BBIPAKCHUH

[ToBTOpeHue u 006001IeHNE. Perenue
JTpOOHO-PALMOHANBHBIX YPaBHEHUH,
133 CBOISIINXCS K JIMHEHHBIM HIIH K
KBaJIpAaTHBIM ypaBHEHUSM. Pemenue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIBIO TPOOHO-

panrOHAJIBbHBIX ypaBHeHI/Iﬁ

[ToBTOopenue u 06061eHue. Perenne
134 TEKCTOBBIX 3aJ1a4 Pa3IMYHBIMU
criocobamMu

135 Wrorosas koHTposbHAs paboTa

[ToBTOpenwue u 06001eHNE. Pemenne

136
3a/1a4 U3 peajbHON KU3HU

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

136




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIe
padoThI

IMpakTuyeckne
padoThI

JlaTa
HU3y4eHus!

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

Oynknus. CBoicTBa QYHKIMN: HYIH
(bYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA
(GyHKIMH, TPOMEXYTKH BO3PACTAHUS U
yObIBaHUS QYHKIUH, YETHBIC U HEUETHBIE
(G yHKIMH, HanOOJIbIIIee U HANMCHBIIICE
3HaueHus: QyHKIUU

Oynkuus. CBoicTBa QyHKUUI: HYIH
(GyHKLIUHU, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLNHU, TPOMEXKYTKH BO3pacTaHUs U
yObIBaHUS (QYHKIINHU, YETHBIC U HEUETHBIE
¢byHKLIMHM, HauboblIIee U HAaUMEHbIlIee
3HaYeHUs QYHKIUH

[HocTpoenue rpagukoB GyHKIIUH €
MOMOIIBIO TPeoOpa30BaHMil

[Toctpoenue rpadpukoB GyHKIUH ¢
MOMOIIbIO TPe0Opa30BaHUI

KBagpartuslii Tpéxunes. Kopau
KBaJpaTHOIO TPEXWICHA

Paznoxxenue kBaspaTHOro TpEXuieHa Ha
JUHEWHBIE MHOXKUTEIN

PasnosxeHne KkBaipaTHOrO TPEXUJICHA Ha
JIMHENHBIE MHOKUATEIN




KBaaparuunas ¢pyHKIms u €€ CBOMCTBA

[Tapabosa, KOOpAMHATHI BEPIIMHBI

3 11apaboJibl, OCb CHMMETPHUH I1apadoJIbl

10 [octpoenue rpaduka KBaIpaTHIHOM
byHKIIUH

1 [TocTpoenue rpaduka KBaaApaTUIHON
byHKIIIN

12 [Toctpoenue rpaduka KBagpaTUIHOM
byHKIAN
[onoxenne rpadyka KBaIpaTUIHON

13 (GyHKLNU B 3aBUCUMOCTH OT €€
K03 huIHeHTOB
[Tonoxxenue rpaduka KBaIpaTUIHOM

14 (GYHKIIMH B 3aBUCUMOCTH OT €&
KO3 PHUIIMEHTOB

15 Hcnonb3oBaHue CBOWCTB KBAIPATUUHOU
GyHKIMM IS peIIeHus 3a1a4

16 Hcnonp3oBanne CBOMCTB KBaAPATUYHON
GYHKIMY 1S peleHus 3a1a4

17 Hcnonb30BaHue CBOWCTB KBAIPATUUHOU
GyHKIMM 7151 peIeHus 3a1a4

18 CrenenHbie GYHKIUH C HATYPATbHBIMU
MOKAa3aTeNsIMU, UX TpauKu 1 CBOMCTBA

19 Crenennble (yHKIIUU C HATYpPAIbHBIMA
MOKAa3aTeNsIMU, UX TpaUKu 1 CBOMCTBA

20 CrenenHble QYyHKIMH C HATYpaIbHBIMU
MOKa3aTeNsIMH, UX TpauKu U CBOICTBA

21 CrenenHble (GyHKIUU C HATYPaIbHBIMU




IIoKa3aTciIsiMu, Uux Fpa(bI/IKI/I 1 CBOMCTBA

I'paduxu Gyskmmit: y=Vx , y=3x ,y = |

22
X|

23 lea@mcn dymkmmit: y=Vx , y=3Vx ,y = | X

o4 I'padukn byrkimit: Y= Vx , y=3Vx ,y = |
X|

25 KonTposabHnas padora no reme "dynxun”
[ToHsiTHE O pelICHUN HEPABEHCTBA C OJTHOM

26 nepeMeHHOI. MHOKECTBO peleHn
HEepaBeHCTBA

97 KBaznparHbie HepaBeHCTBA ¢ OTHON
MEPEMEHHOMN

08 KBaznparHbie HepaBeHCTBA ¢ OTHOU
HIePEMEHHOMN

29 Pemienne HepaBeHCTB rpaduvIecKuM
METOJIOM M METO/IOM MHTEPBAIOB

30 Pemenne HepaBeHCTB rpaduIecKuM
METOJIOM M METOJIOM HHTEPBAJIIOB

31 HepaBencTBa, copepikaiue 3HaK MOTYJIs

32 HepaBeHcTBa, comepkaniie 3HaK MOTYIIs

33 CucteMbl HEPaBEHCTB C OJHOM
MIEPEMEHHOMN

34 CucteMbl HEpPaBEHCTB C OJHOM
MEPEMEHHOMN

35 PerreHre TEKCTOBBIX 3a/1a4 C TOMOIIBIO

HCPAaBCHCTB, CUCTCM HCPABCHCTB




36

Penrenne TeKCTOBEIX 3a7]a4 C IOMOIIILIO
HEPABCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ ABYMs IEPEMEHHBIMH.
Pewenne HepaBeHCTBaA € 1ByMs
HepeMEHHBIMU

38

I'paduueckuii MeTO 1 pelICHUS CHCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU

39

CucreMbl HEPaBEHCTB C IBYMsI
IIEPEMEHHBIMU

40

KontponbsHas pabora o Teme
"KBanparHble HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHHUS

42

[IpuMepsl NpUMEHEHN METO0B

PaBHOCHJIBHBIX IIPe0Opa30BaHMiA, 3aMEHbI
HEepeMEeHHOM, rpaduuecKoro MeTo/ia rnpu
peleHny ypaBHeHui 3-i u 4-i ctenenei

43

[IpuMepsl NpUMEHEHN METOI0B

PaBHOCHJIBHBIX IIPe0Opa30BaHMiA, 3aMEHbI
HEepeMEeHHOM, rpaduuecKoro MeToia rnpu
pelieHnn ypaBHeHUH 3-i u 4-if cTereneit

44

[IpuMepsl NpUMEHEHN METOI0B

PaBHOCHJIBHBIX IIPe00pa30BaHMiA, 3aMEHbI
NepeMEeHHOM, rpa)u4eckoro MeToia npu
peleHny ypaBHeHuH 3-i u 4-i ctenenei

45

Pemenne npoOHO-paIimoOHaTBHBIX
YpaBHEHUH U HEPABEHCTB

46

Pemienne I[pO6HO-paL[I/IOHaHBHBIX
ypaBHCHI/Iﬁ 1 HCPABCHCTB




47

Pemenune npoOHO-palimoHaTbHBIX
yYpaBHEHUI U HEPABEHCTB

48

Pemenuie 1poOHO-paIiioHaIbHbIX
YpaBHEHUI U HEPABEHCTB

49

Pewenne cucrem ypaBHEHHM € IByMS
[IEPEMEHHBIMU

50

Pewenne cucrem ypaBHEHHM C IByMS
[IEPEMEHHBIMU

51

Pemenue npocreinmx cuctem
HEJIMHENHBIX YPAaBHEHUM C ABYMS
IIEPEMEHHBIMU

52

Pewmenne npocrenmmx cucreM
HEJIMHENHBIX YPAaBHEHUM C ABYMS
NIEPEMEHHBIMU

53

Pemenne nmpocrenmnx cucrem
HEJIMHENHBIX YPAaBHEHUM C IBYMS
[IEPEMEHHBIMU

54

Peenue npocrenmmx cucreM
HEJIMHENHBIX YPAaBHEHUM C ABYMs
IIEPEMEHHBIMU

55

I'paduueckuii MeTos pereHus CHCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'paduueckuit MeTo pelIeHUs] CUCTEMBI
HEJIMHENHBIX YPAaBHEHUM C ABYMs
NIEPEMEHHBIMU

57

CucreMa J1ByX HETMHENHBIX YPAaBHEHUH C
JIBYMs1 IEPEMEHHBIMH KaK MOJIENb




peasbHOM cUTyarun

58

Cucrema 1ByX HEJIMHEUHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMH KaK MOJIEJb
peasibHOI cUTYyaluu

59

CucremMa J1ByX HEJTMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
peaIbHON CUTYallUH

60

Cucrema JIByX HETMHEWHBIX YPAaBHEHUH C
JBYMs [IEPEMEHHBIMU KaK MOJIEIIb
pealbHOM CUTYyalluH

61

CucreMa HENTMHEWHBIX YpaBHEHUH C
napameTpom

62

CucremMa HETMHEWHBIX YpaBHEHHH €
apaMeTpoM

63

CucremMa HETMHEWHBIX YpaBHEHUH C
apaMeTpoM

64

ITpocreiine HepaBEHCTBA C ABYMSI
NEPEMEHHBIMH U UX CUCTEMBI

65

KonTponbhas pabota no treme "YpaBHeHuUs,
HEPaBEHCTBA U UX CUCTEMBI"

66

TTousTHe 4nCI0BOU IOCIEN0BATEILHOCTH.
Koneunsle 1 OeCKOHEUHEIE
MOCIEIOBATEIbHOCTH

67

OrpaHuyeHHasi OCIEe0BATEIbHOCTb.
MoHOoTOHHO Bo3pacratoias (yosiBaromiast)
MOCJIEI0BATENbHOCTh

68

CrniocoObI 3a1aHus ITOCIIEI0BATEILHOCTH:
ONMCATEIIbHBIN, TAOJUYHBIN, C TIOMOIIBHIO




dbopMyIibl N-TO YJieHa, peKYPPEHTHBIIH

Apudmernueckasi U reOMETPHUECKas

69
porpeccuu

20 Apudmernueckas U reOMETPHUECKast
IIporpeccuu

71 CBoiicTBa WICHOB apU(PMETHICCKOHN U
r€OMETPUYECKON ITPOrpeECCUi

7 CaolicTBa WIEHOB apU(PMETHUECKOHN U
r€OMETPUYECKON ITPOTrPECCUi

73 DopmyIiel N-TO WieHa apuHMETHIECKON 1
reOMETPUUYECKON ITporpeccuid

74 ®opmyiibl N-To wieHa apuHMETHUECKON 1
r€OMETPUYECKON ITPOTrPECCUi

75 ®opmyiibl N-ro wieHa apuHMeTHUECKON 1
r€OMETPUYECKON MTPOTrPeECCUit
@®opMyJbl CyMMBI IEPBBIX N YWIEHOB

76 apu(MeTHUECKON U TeOMETPUIECKOM
MpOrpeccuit
@opMysIbl CyMMBI IIEPBBIX N YWIEHOB

77 apu(MeTHUECKON U TeOMETPUIECKOM
MPOrpeccuit
@opMysel CyMMBI IEPBBIX N WICHOB

78 apu(MEeTHUECKON U TeOMETPUIECKOM
MpOrpeccuit

79 3a/auM Ha MPOLIEHTHI, 0aHKOBCKHE BKJIAbI
Y KPEIUTHI

80 3a/1auu Ha MPOLIEHTHI, 0aHKOBCKHE BKJIAbI

" KPpCAUTBL




3ajauun Ha MIPOLICHTHI, 0AHKOBCKHE BKJIA b

81
U KPEIUTBI

82 3aaun Ha MPOLIEHTHI, 0aHKOBCKHE BKJIAbI
U KPEIUTHI

83 3agaun Ha MPOLEHTHI, 0AHKOBCKUE BKIIAIBI
U KPEIUTHI

84 3agauu Ha MPOLEHTHI, 0AHKOBCKUE BKIIAIBI
U KPEIUTHI

85 3aaun Ha MPOLIEHTHI, 0AHKOBCKHE BKIIAbI
U KPEIUTHI
IIpencraBienue 0 CXOAUMOCTH

86 MOCIIE0BATEIHLHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO YOBIBAIOIIIEH FTEOMETPHUECKON
POTPECCHr
IIpencraBinenue 0 CXOAUMOCTH

87 NOCJIEI0BATENBHOCTH, O CYMMHPOBAHUU
0ECKOHEUHO YObIBaIOIIel FeOMETPHUUECKOM
porpeccun

88 MeTto1 MaTeMaTHYECKOW WHIYKIIUU

89 Meroa MaremMaTH4eCKON UHTYKIIUU

9 KontponbHas padora no reme "HucnoBsie
MOCJIEI0BATEIbHOCTHU U Iporpeccun”

o1 Kopens n-ii crenenn. CpoiicTBa KOpHA N-i
CTETICHA

92 Kopens n-ii crenenu. CBoiicTBa KOpHA N-i
CTENeHU

93 Kopens N-ii crenenu. CBoiicTBa KOpHS N-i

CTCIICHU




94

CreneHs ¢ pallMOHAIbHBIM [TOKa3aTelIeM U
€€ CBOICTBa

95

CreneHs ¢ pallMOHaIbHBIM ITOKa3aTeIeM U
€€ CBOIiCTBa

96

Crenens ¢ pallMOHaJIbHBIM [MOKa3aTeIeM U
€€ CBOICTBa

97

ToxaecTBeHHbIE TPe0Opa3z0BaHUs
BBIPAXKEHUM, COAEPKAIIMX KOPEHb N-i1
CTETeHU

98

ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKEHMI, COIEpKAILIMX KOPEHb N-1
CTEIIEHU

99

ToxaecTBeHHbIE TPe0Opa30BaHUs
BBIPAXXEHUM, COAEPKAIIMX KOPEHb N-i1
CTCTICHH

100

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHUM, COJIEPIKALLUX CTEIIEHb C
palMOHAIBHBIM MOKa3aTeIeM

101

ToxecTBeHHbIE IPEOOpa30BaAHUS
BBIPAKXEHU, COJEPKAIINUX CTEIEHD C
palMOHATIBHBIM ITOKa3aTeNeM

102

KonTponbHas padota o teme "Crenens ¢
panMoHaNIbHBIM MTOKa3aTenem"

103

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHHUS (3aIIUCh, CPABHEHUE,
JIEHCTBHS C IeHCTBUTEIIFHBIMU YHCIIAMH,
YHCIIOBas MpsiMast)

104

[ToBTOpenue u o6o0mIeHNe. Yncna u




BbIUKCIICHHUS (3aIlCh, CPAaBHEHHUE,
JENCTBUS C IEHCTBUTENbHBIMH YHCTIaAMH,
YHUCIIOBas IpsiMast)

105

[ToBTOpenue u 0600meHNe. Yucna u
BBIUMCIICHHUSI (TIPOIICHTHI, OTHOIICHUS,
MIPOITOPIINH )

106

[ToBTOpenue n o6o6menue. Yucna u
BBIYHCIICHHS (TIPOIICHTHI, OTHOIIICHUS,
IPOIOPLIUN)

107

[ToBropenue u 0000menue. Yncna n
BBIYHCIICHUS (PELICHUE 33/1a4 U3 PeabHON
KU3HU)

108

[ToBropenue u 0000menue. Yncna n
BBIYHCIICHUS (PELICHUE 33/1a4 U3 PeabHON
KU3HU)

109

[ToBTOpenue u 06o6meHue. Yncna u
BBIUKCIICHHUS (OKpYTJICHHE, TPUOITHKEHHE,
OLICHKA)

110

[ToBTOpenue u 06061eHNEe. TEeKCTOBbIE
3a/1auu (pelIeHrne TeKCTOBBIX 3a/1a4
apuQMeTHYECKUM U anredpandeckum
crioco0amu)

111

[ToBTOpenwue un 06061eHune. TexcToBbIe
3a/1auy (penieHne TEKCTOBBIX 3a1a4
apu(hMETUUECKUM U aJIreOpandecKum
crioco0amm)

112

[ToBTOpenwue u 06061eHune. TexkcToBbIE
3a/1a4u (pelIeHue TeKCTOBBIX 3a/1a4




apuQMETHUECKUM U aNTeOpandecKuM
crocobamm)

113

[ToBTOpenue u 06001eHNE. TEeKCTOBBIE
3a/1a4u (perIeHue TeKCTOBBIX 3a/1a4
apupMETUUECKUM U aJIreOpandecKum
crioco0amm)

114

[ToBTopenue u 0606meHue. TekcToBbIe
3a/1auu (pelIeHue TEKCTOBBIX 3a/1a4
apuQMETHIECKUM U allreOpandecKuM
crocobamm)

115

[ToBTOpenue u 0606meHue. TekcToBbIe
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTUYECKUM U anredpandyeckum
CrIoco6amMm)

116

[ToBTOpenue u 06o0IICHNE.
AnreOpanydecKye BRIpaKeHUs
(mpeobpazoBaHue anredOpanyeckux
BBIPAXCHUH, COJIEPIKAIINX CTETICHD C
LEJIBIM TT0Ka3aTeIeM)

117

[ToBTOpeHue u 060061IeHNE.
AnreOpanydecKie BRIPaKeHUs
(mpeobpazoBaHue anreOpanyeckux
BBIPAXKCHUH, COJIEPKAIINX CTETICHD C
LEJIBIM TT0Ka3aTeIeM )

118

[ToBTOpeHue u 0600MIIEHNE.
AnreOpanydecKre BBIpaKeHUs
(mpeobpazoBaHue aNredpanyecKux
BBIPAXKCHUH, COJIEPKALINX CTETICHD C
LEJIBIM TT0Ka3aTeIeM )




119

[ToBTOpeHuEe 1 0600IIEHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeoOpa3zoBaHue aNreOpanIecKuX
BBIPAXKEHHUI, COJIEPHKALIUX
apuMeTUYECKHI KBAPATHBI KOPEHB)

120

[ToBTOpeHHE 1 0600IIEHNE.
AnreGpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anreOpandecKux
BBIPAXKEHHUI, COJIEPHKALIIUX
apu(METHUECKUI KBapaTHBIN KOPEHb )

121

[ToBTOpEeHME K 0000IIECHNE.
Anrebpanyeckue BhIpaXKeHUs
(mpeoOpa3oBaHue ATeOpaNIeCKIX
BBIPAXKEHUI, COJIEPHKALIIUX
apuMeTUYECKHI KBAPATHBIN KOPEHB)

122

[ToBTOpenue u obobIIEeHHE.
AnreOpanydecKie BRIPaKeHUs
(mpeobpazoBaHueE LENbIX U IPOOHO-
palMOHABHBIX BBIPAYKCHUI)

123

[ToBTOpenue u o6oOIIEeHHE.
AnreOpanydecKie BRIPaKeHUs
(mpeoOpa3zoBaHUe 1ENIBIX U IPOOHO-
palMOHABHBIX BBIPAYKSHUI)

124

[ToBTOpenue u oboOIIeHNKE.
AnreOpanydecKre BRIpaKeHUs
(mpeoOpa3zoBaHUe 1IEJIbIX U IPOOHO-
PALMOHATIBHBIX BBIPAKEHHI)

125

[ToBTOpenue u o6o0IIeHNE.
AnrebGpanyecKkue BhIpayKeHUs




(mpeobpazoBaHue LENbIX U TIPOOHO-
paLMOHAIIBHBIX BBIPAKESHUI )

126

[ToBTOpeHue 1 0600IIEHNE.
AnreOpanyecKue BeIpaKeHUs (Pas3JIoKeHHE
MHOT'OYJIEHA Ha MHOKUTEJIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (OPMYIT COKPALICHHOTO
YMHOKEHUS)

127

[ToBTOpEeHME B 00OOIIEHNE.
AnreOpanyecKue BeIpaKeHUs (Pas3IoKeHHE
MHOT'OYJIEHA Ha MHOKHMTENH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (OPMYIT COKPALICHHOTO
YMHOYKEHUS)

128

[ToBTOpEeHME K 0OOOIIEHNE.
AnreOpanyecKue BeIpaKeHUs (Pa3IoKeHHE
MHOTOYJIEHA Ha MHOKHTEIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (OPMYIT COKPANICHHOTO
YMHOKEHH)

129

[ToBTOpenue n o6oOIIEeHHE.
Anrebpanyeckue BbIpaKeHUs
(MOJIEeTMpPOBaHUE C TOMOIIBIO (OPMYJT
peabHBIX MPOIIECCOB U SBJICHUI)

130

@OyHKIMY (TOCTPOEHUE, CBOICTBA
M3YYEHHBIX (YyHKIU)

131

[ToBTOpenue u o6o0eHne. yHKIUU
(mocTpoeHue, CBOMCTBA U3yYEHHBIX

yHKIwiT)

132

[ToBTOpenue u o6o6menne. yHkuu
(mocTpoeHue, CBOICTBA N3YUEHHBIX

yHKILHiT)




[ToBTOpenue n 0606meHne. DyHKITUN

133 (rpaduueckoe pereHue ypaBHEHUH U UX 1
CHUCTEM)
[ToBTOpenue u 0600eHNEe. DYHKITMH

134 (rpaduaeckoe pereHrue ypaBHEHUN 1 UX 1
CHUCTEM)

135 HroroBast KOHTpoIbHAs paboTa 1

136 [ToBTOpenue u 0600menne. DyHKITUU 1
(MOIeNTMpPOBaHUE PEATBHBIX MTPOIECCOB)

OBILIEE KOJIMYECTBO HACOB I10 136

[TPOI'PAMME







AOKYMEHT NOANMUCAH
3J/IEKTPOHHOMU Mo 4nucoeto

CBEAEHUA O CEPTU®UKATE 301

CepTtudpukat 176382614773150070335747769939328150673109022407
Bnagenel Kapranonoea OkcaHa BUKTOpoBHa

JencTteuteneH C 20.04.2023 no 19.04.2024




