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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBisieTCs OAHUM U3 OIOPHBIX KYpPCOB OCHOBHOI'O OOILEro
00pa30BaHUsI: OHA 0OECIIEUMBACT U3YUEHHUE APYTUX JUCIUIUINH KaK €CTECTBEHHO-
HAy4YyHOr0, TaK ¥ TyYMaHUTApHOIO IIMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
OPOJODKEHUsT O00pa3oBaHMA U JUIsl TOBCEIHEBHOM >Ku3HMU. Pa3Burue y
OoOy4aromMXcss HAyYHbIX NPEICTABICHUM O TPOUCXOXKIEHUU U CYIIHOCTH
anredOpandeckux aOCTpakIUi, croco0e OTpaKeHUs MaTeMaTH4YEeCKOM HayKoi
ABJIGHUH M TPOLECCOB B NPHUPOJE M OOIIECTBE, POJIM MaTeMaTUYECKOIro
MOJCIUPOBAHUSI B HAYYHOM TIO3HAaHUM W B MPAKTHKE CHOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAU€CTB MBILUICHUS, HEOOXOIUMBIX
JUId  ajanTalud B COBPEMEHHOM IM@poBoMm oOmiectBe. M3yueHue anreOGpbl
o0ecrieurBaeT  pa3BUTHUE yYMEHUs  HaOmOgaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIECHHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATbH CBOU JIEHUCTBUS, BBIBOABI, (POPMYIHpPOBATH
yrBepxaeHua. OcBoeHue Kypca anreOpbl 00ecreurBaeT pa3BUTHE JIOTMUECKOIO
MBILUICHUSI OOYYaroIIMXCS: OHM HCIONb3YIOT NEAYKTHBHBIE W WHIYKTHBHbBIE
paccyxaeHusi, 0000IIEHNEe W KOHKPETH3allMio, aOCTparupoBaHHE U AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSATEIBHOM
JESITEeNbHOCTH O0y4YarolIUXCsl, IO03TOMY CaMOCTOSTEIbHOE pELIeHHEe 3ajaad
00yUaroLUMMUCS SBJSIETCS pealin3alfenl JesITelbHOCTHOTO MPUHIIKIIA O0yUeHusl.

B crpykrype mnporpamMmbl y4eOHOro kypca «Anrebpa» yriayOon€HHOro
U3Y4YEHHS OCHOBHOE MECTO 3aHHMAIOT COJEpP)KATEIbHO-METOIUYECKUE JIMHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandeckue BBIPAKECHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkimuy. Kaxmas U3 3TUX coAepKaTelbHO-METOIUYECKIX
JIMHUM pa3BUBAETCs HA MPOTSHKEHUN TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJECHCTBYs C
JIPYTHUMHU €ro JMHUAMU. B Xone u3ydeHuss Kypca OOy4aroUIMMcsl HMPUXOIMUTCA
JOTMYECKH PacCyk1aTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBsi3n
C 3TUM B IPOrpaMMy y4eOHOro Kypca «AJredpa» BKIFOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTABJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4eCKOro
0o0pa3oBaHMsI W  CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYaIOIIUMUCS  OCHOB
YHHUBEpCAIbHOIO MaTeMaTH4ecKoro s3blka. CoziepiaTelbHOM U CTPYKTYpHOMU
O0COOEHHOCTBIO YYEOHOro Kypca «Aredpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapaKTep.

Conmepxxanue nuHUM «Uucna M BBIYMCIEHUS» CIYKUT OCHOBOW JJis
JaJIbHEHIIeT0 W3YYeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOr 0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOIb30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OpMHUpPOBAHUEM



MPEJACTABICHUN O JEUCTBUTEIBLHOM 4YHCIIE. 3aBEPIICHHE OCBOCHMS YHUCIOBOU
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYECKOro amnmapara, HEOOXOJMMOro I pelIeHUs 3ajad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M OKpYyXkarolel peanbHocTu. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3oBaHusl y4eOHBIH MaTepwall TPYNIUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpakeHUU. AnreOpa IEMOHCTPUPYET 3HAUYEHHE MaTEeMaTUKW KakK s3bIKa s
MOCTPOCHHUSI MaTeMaTUYeCKUX MOJeel, OMUCaHMs TMPOIECCOB U SBJICHUU
peasibHOrO MHpa. B 3amaun oOyueHus anrebpe BXOASAT TakKe JalibHEHIee
pPa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIWMOTO, B YAaCTHOCTH, IS
OCBOCHHUSI Kypca HWH(POPMATHKHU, ¢ OBJIAJCHUE HABBIKAMHM JEIYKTHUBHBIX
paccyxkaenuid. IlpeoOpaszoBaHue CUMBOJBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpakKeHHsI, CIIOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPUYECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUsl U UCCIIE0OBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u obOmectBe. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHOTO, CHMBOJIMYECKOTO, rpaduuecKkoro, BHOCUT BKJIaJa B (OpMUPOBaHUE
NPEACTABIECHUN O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIN3ALMHU U KYJIbTYPBHI.

Yrnyonéunbrit Kypc anreopsl XapaKkTepu3yeTcs U3y4YEHHUEM
JOTIOJTHUTENIBHOTO TEOPETUYECKOro amnmapaTta W CBA3aHHBIX C HHUM METOJOB
pemenus 3amad. AnreOpa sBISIETCS SA3BIKOM JIJIi  ONUCAaHHUS OOBEKTOB M
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MAaTHYeCKOro mojaenupoBanud. [lpu
TOM CaMU OOBEKTH MAaTEMAaTHYECKUX YMO3AKIIOUCHHWHA W TPHUHSTHIE B ainredpe
npaBWwiIa WX KOHCTPYHMPOBAHHUS  CIIOCOOCTBYIOT (OPMHPOBAHUIO  yYMEHHI
00OCHOBBIBATh U JOKA3bIBATh CYXCHUS, PA3BUBAIOT MATEMATUUECKYI0 UHTYHUIIHIO,
KpaTKO M HaIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. TeM cambiM anredpa 3aHUMAeT OJIHO U3 BEAYIIUX MECT B
GbopMUPOBaHUU HAYYHO-TEOPETUUECKOTO MBIIIUICHUSI 00yUYarOIIUXCsl.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl COJEP>KAHUA:
«Yucna w BBIUKCICHUN», <«ANTeOpandecKkue BBIPAKEHUS», «YPaBHCHUS W
HEpPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yuebHnoro kypca «Anredpa» oroaurca 408 dacos: B 7 kiacce
— 136 4gacoB (4 yaca B Heneno), B 8 kimacce — 136 vaco (4 yaca B Heneno), B 9
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

Pammonanbubie uncia. CpaBHEHHE, YNOPSIOYMBAHME M apUPMETHUYECKHE
JCUCTBUSI C PallMOHAIIBHBIMU YnciiaMu. YucnoBas npsiMasi, MOAYJIb YUCJIA.

CreneHb C HaTypajgbHbIM TIOKazaTeleM M €€ CBOWCTBA. 3aluCh 4KClia B
NECATUYHOHN IMO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenue TekCTOBBIX 3a/1au apupMeTHUecKkuM criocodom. Perienue 3amgau u3
peaybHOM MPAKTUKKU HA YacTH, HA IPOoOHU, HA MPOIEHTHI, MPUMEHEHUE OTHOIICHUM
U TIPOTIOPITMI TIpU pEIICHWH 3a/1ad, pEIICHWe 3a7ad Ha JBIKCHHE, padoTy,
MOKYIIKH, HAJIOTH.

JenumocTs nenbix ynucen. CBoicTBa J€IMMOCTH.

[Ipocteie u cocraBHble uunciia. YErHble W Hedy€THbIe yucina. [lpusHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AenuMOCTH CYMMBI U
MIPOU3BEICHUS LIEJIBIX YUCEII IPU PEIICHUH 3a]]a4 C MPAKTUYECKUM COIEPKaAaHUEM.

HauGonpmuit oOmuit nenurens 1 HaMMEHbIlee 00111ee KpaTHOE IBYX YHCEl.
B3aumHo npoctele yncia. Anroputm EBknuaa.

Jlenenue ¢ octaTkoM. ApudpMeTHYecKrue oneparuy HaJl OCTaTKaMHu.

AuredOpanyeckue BbIpaKeHUs

BreipaxkeHne ¢ NEpeMEHHbBIMUA. 3HAUYEHUE BBIPAXKECHHUS C IEPEMEHHBIMH.
[IpencraBnenne 3aBUCUMOCTH MEXITY BETUIMHAMU B BUJIE (DOPMYIIBI.

ToxnectBo. ToxkaecTBeHHbIE TPeoOpa30BaHUs ANreOpanyeCcKiX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnowiensl. OHOWIEH cTaHAAPTHOrO BUa. CTENEHb OJHOUYJICHA.

Muorounensl. MHorousieH crasgapTHoro Buzaa. CTeneHb MHOrOYJIeHa.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE U JieJieHne MHorowieHoB. [IpeoOpazoBanue
LEJI0T0 BBIpaXXEHUsI B MHOrowieH. KopHu MHOrouseHa.

@opMyIibl COKPAIEHHOIO YMHOXKEHUS: KBAJIpaT CYMMBbI U KBAJIpaT Pa3HOCTH
JBYX BBIPOKECHUH, Ky0 CyMMBI M KyO pa3sHOCTH JABYX BBIPAKEHHM, pPa3HOCTh
KBaJ[paTOB JIByX BBIPAXKEHUW, MPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX
BBIPKEHUMN, CyMMa M pa3HOCTh KyOOB JBYX BBIPAKECHUI.

Paznoxenue MHOrOUIeHAa HA MHOXKUTENH. BhiHeceHre 00111ero MHOXKHUTEIS 32
CKOOKH. MeToJ1 rpyNnupOBKH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemenHoil. Kopens ypaBHenusi. CBoiCTBa ypaBHEHUM
C OJHOW IEPEMEHHOW. PaBHOCWIBHOCTP ypaBHEHUH. YPaBHEHHE  Kak
MaTeMaTH4eCKasi MOJEIb PEAIbHOM CUTYaALINH.



JluHerHOEe ypaBHEHHME C OJHOM IMEpEMEHHOW. UHCIO KOpHEH JIMHEWHOTO
ypaBHeHHs. PemieHue TEKCTOBBIX 3a/lad C IOMOIIBK JUHEWHBIX YpPaBHEHUHU.
JIuHeitHOE ypaBHEHUE, COAEPIKAILEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHENHOro ypaBHEHUS C ABYMs
nepeMeHHbIMU. CHCTEMBbI JIMHEWHBIX YpaBHEHUW C JBYMS MEPEMEHHBIMU.
I'paduueckuit meTon pemieHus] CUCTEMbl JUHEWHBIX YpaBHEHUH C JBYMS
IIEPEMEHHBIMU. PelieHne CucTem JIMHEWHBIX YPAaBHEHHUU C IBYMs MEPEMEHHBIMU
METOAOM TMOJCTAHOBKH M METOAOM cioxeHus. Cucrema ABYX JIMHEWHBIX
YPAaBHEHHM C IByMsI IEPEMEHHBIMH KaK MOJIENIb PEaJbHOW CUTYaLIUH.

DyHKUNHA

Koopaunnara Toukn Ha npsiMoi. UHCIOBBIE MPOMEXKYTKH. PaccTossHue Mexay
JBYMsI TOYKAMU KOOPJAWHATHOM MPSAMOM.

[IpssMmoyronbHast cucteMa KoopAuHaT. AOcuucca W OpJAuWHATAa TOYKA Ha
KOOpJMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbIX Qopmyinamu. UreHue
rpauKOB pearbHbIX 3aBUCUMOCTEH.

OyHKIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuuuHamu. llonstue QyHkuuu.
OyHKIMS KaKk MaTeMarhueckas Mojellb peaidbHoro mpouecca. OO0nacTh
ompezeneHuss U obnacte 3HadeHW GyHKkmuu. CrocoObl 3amaHus (PYHKIUH.
I'paduk Gpynkuuu. [loHsTHA MakcuMymMa U MUHMMYMa, BO3pacTaHusl U yObIBaHUS
Ha IIPUMEpPaxX peAIbHBIX 3aBUCHUMOCTEM.

Jlunetinas ¢yukius, e€ cBoictBa. ['paduk nuHeiHon ¢yHkumu. I'paduk
bynkiumu y = [X|. KycouHo-3a1anHbie QyHKITUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBanpatnusie kopau. ApudmMerndeckuil KBaapaTHbI KOPEHb U €0 CBOMCTBA.
[lonaTHe wuppannoHaIbHOro 4wucia. JleMCTBHS € HMppalMOHAJIBHBIMH YHUCIAMHU.
CBoiicTBa IEMCTBUI C UPPALIMOHAIBHBIMU YrciaMu. CpaBHEHHE UPPALIMOHATIBHBIX
YHUCE.

IIpencraBieHnss © pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTYpAJIbHBIX, IENbIX, PAlMOHAIBHBIX, JEUCTBUTEIBHBIX u4Hncel. CpaBHEHUE
yucen. YucaoBble TPOMEKYTKHU.

HeiictBust ¢ ocrtatkamu. Ocrtatku creneHeld. [IpumeHeHne ocCTaTKOB K
PELIECHNIO YPAaBHEHUH B LIEJIBIX YUCIIaX U TEKCTOBBIX 3a1a4.

Pa3mepbl 0OBEKTOB OKPYXAIOLIET0 MHpA, [JIUTEIBHOCTh IPOLIECCOB B
oKpyarouieM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AnreOpanyvecKkue BbIPasKeHUSs

Anrebpandeckast ApoOb. JlomycTuMble 3HAU€HHS TEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX BbIpaxkeHUsiX. (OCHOBHOE CBOICTBO anreOpandyeckodl apoOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHE W JeJIeHUE anredpandeckux JApoOei.
Brinenenue nenoi yactu anredOpanyeckoit 1poou.

Panyonanpabie BBIPAXKEHUS. ToxecTBeHHbIE npeodpa3oBaHus
pPalMOHAJIBHBIX BBIPAKEHUM.

JlomycTuMble€  3HAYEHUs IEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmMernyeckue KBaapaTHble KOpHH. ToOXIecTBEHHble MpeoOpa3oBaHuUs
BBIpAXEHUI, COJIepKalIuX apuPMeTHIeCKUe KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbIM TOKa3aTeneM U €€ cBoiicTtBa. I[IpeoOpazoBanue
BBIPAKEHUH, COIEPIKAILNX CTEIICHH.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue. @Popmyrna KOpHEHM KBAAPaTHOI'O YPAaBHEHUS.
KonnuecTBo neiCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
VYpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YpPaBHEHMSIM WM K KBaJpPaTHBIM
ypaBHeHHsIM. KBagpaTHOE ypaBHEHUE ¢ mapamMeTpoM. PenieHrne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBaIPAaTHBIX YPaBHEHUM.

JpoOHO-paimoHanbHble  ypaBHEHHs. PemieHune  apoOHO-paliMOHAIBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3a7ad € MOMOIIBI0 JPOOHO-PAMOHATBHBIX
ypaBHeHUi. ['paduyeckas uHTEpIpeTaIis yPaBHEHU C TBYMS TTIEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBA. ClOKEHHE
U YMHOXXEHHE YHUCIOBBIX HEpaBEeHCTB. OIICHUBAHUE 3HAYEHUS BBIPAKECHUSI.
JI0Ka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHM HEpPaBEHCTBA € OAHOM IIEpEeMEHHOW. MHOKECTBO
pelLIeHu HepaBeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEerHOEe HEPaBEHCTBO C OJIHOM NMEPEMEHHOW U MHOYKECTBA €ro PEIICHUM.
Peniennie TMHENHBIX HEPABEHCTB C OJIHOU MepeMeHHO. CHUCTEMBI 1 COBOKYITHOCTHU
JIMHEUHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. PemeHue TEKCTOBBIX 3anad ¢
IIOMOILBIO JTUHENHBIX HEPABEHCTB C OTHOM IMEPEMEHHOM.

DOyHKIUU

Ob6nacTp onpeaeneHuss U MHOXECTBO 3HaueHUH QyHKIuH. CrocoObl 3a1aHus
¢ynkuuid. I'paduk pynkuun. Yrenue cBoiicTB pyHKUMH 110 €€ rpaduky. [Ipumepsl
rpa@uKoB QYyHKIHA, OTPAXKAIOIIUX PeaIbHbIE IPOLIECCHI.

Jluneitnass ¢Gynkumsa. DOyHKIMM, ONUCHIBAIOIIME TMPAMYIO H OOpaTHYIO
IPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX TPapUKH.

Oyukmun y = kX, y = kx + b, y = k/x, y = X3, y = VX, Y = |[X| i ux cBoiicTBa.
Kycouno-3a1annpie GyHKIUU.

9 KJIACC

Yuciaa ¥ BLIYHCTIEHUS



Kopenp n-i1 crenenm wu ero cpoicrtBa. CTeneHb C pPalUOHAIBHBIM
MOKa3aTeleM U €€ CBOWCTBA.

AuredpanvecKkue BbIPaKeHUs!

ToxnecTBeHHbIE TPEOOpPa30BaHUSl BBIPAXKEHUM, COAEpX AIIUX KOpeHb N-U
creneHu. ToxaecTBEHHbIE MPEeOOpPa30BaHUsl BHIPAXKEHUM, COAEpKALIUX CTEMNEHb C
paLMOHAIBHBIM [OKA3aTEIIEM.

KBanparnein TpéxuneH. KopHu kBaapatHoro tpéxuneHna. PasznoxeHue
KBaJPAaTHOrO TPEXUJIEHA HA JJUHEHHBIE MHOKUTEIIN.

YpaBHeHUs] U HEPABEHCTBA

buksanparssie ypaBHeHus. [Ipumepsl TpuMEHEHNUI METOA0B PaBHOCUIIBHBIX
npeoOpazoBaHuil, 3aMeHbl MEPEMEHHOM, Ipaduyeckoro Merofa MNpU pPEUICHUH
ypaBHEHUM 3-i U 4-i1 CTENECHEN.

Pemenue apoObHO-panimoHaNbHBIX YPaBHEHUM.

Peurenne cucrem ypaBHEHHI ¢ IByMsl IIEPEMEHHBIMU. PellieHre mpocTenmmx
CHUCTEM HEJTMHEWHBIX YpaBHEHUW C JABYyMs mepeMeHHbIMU. ['paduueckuii meton
pELICHUSI CUCTEMbI HEIIMHEWHBIX YPAaBHEHHU C ABYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIVMHEWHBIX YPAaBHEHUN C JABYMS MEPEMEHHBIMU KaK MOJENb pPeajJbHOU
CUTYallUH.

YucioBsle HepaBeHCTBA. PelieHne JIMHEWHBIX HEPaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHble HepaBeHCTBa C OAHON MepeMEeHHOW. PellleHne KBaapaTHBIX
HEPABEHCTB IpaUueCKUM METOJOM M METOJIOM HMHTEpBajIoB. MeToJ MHTEPBAIOB
JUISl palMOHAJIBHBIX HEpaBeHCTB. [IpocTelnne HepaBeHCTBA C MAPAMETPOM.

Pemnrenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMsI IepeMEHHBIMHU. PelnieHrne HEpaBEeHCTBA C JBYMs
nepeMeHHbIMA. CHCTEMBI HEPABEHCTB C JABYMsS IepeMeHHBIMH. [ 'paduueckwii
METO/ PELIECHNS] CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DOyHKIUU

Oynkums.  CpoiictBa  QyHKIUNA:  HyId  QYHKIUH,  TPOMEXKYTKU
3HAKOTIOCTOSTHCTBA (DYHKITUHU, MTPOMEKYTKH BO3pAcTaHWsI M yObIBaHUS (YHKITWH,
YETHBIE U HEYETHBIE (PYHKIIMU, HAUOOJIbIlIee U HAMMEHbIIIEE 3HAUYECHUS (PYHKIIUH.

KBampatnunas ¢yakuuss u e€ cBoicrBa. Mcmonb3oBaHHE CBOWCTB
KBaJlpaTUYHOW  (QyHKIMU s pemieHus 3amgad. lloctpoenuwe  rpaduka
kBagpatnyHoi ¢yHknuu. I[lomokenme rpaduka KBagpaTHuHON (YHKIIMU B
3aBHCHMOCTH OT & kooddurmentos. ['padukn GyHkumii y =ax2, y = a(x —m)°u'y
= a(x — m)® +n. [TocrpoeHue rpaduKoB HyHKIHUIA C TOMOLIBIO IPEO6PA30BAHHIL.

Hpo6Ho-nunelHas Gyukums. MccnenoBanue GyHKINN.

®yHkMs Y = X' ¢ HaTypalbHBIM II0Ka3aTeaeM N U eé rpaduk.

Yucii0BbIC IOCIEA0BATEIBHOCTH M MPOrPeCcCUH



[Tonsitue uucinoBodt mocienoBaTenbHocTU. KoHeuHble M OecKOHEUHbIE
nocyienoBareNbHOCTH.  OrpaHMyeHHas  MOCIEIOBATENbHOCTb.  MOHOTOHHO
Bo3pacraromass  (yOwIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3a1aHus
NOCJIEOBATEIBHOCTU: OMUCATENIbHBINA, TAOJWYHBIA, C MOMOIIBIO (HOPMYJBI N-TO
YJICHA, PEKYPPECHTHBIN.

ApudmMernyeckas u reoMmerpuyeckas mnporpeccuu. CBoiicTBa YJIEHOB
apupMETHIeCKO u TeoMeTpudeckoil mporpeccuii. Dopmynsl N-TO UIeHa
apupMeTHYecKoil u reomerpuyueckor mnporpeccuid. @opmysabl CyMMbl HEPBBIX N
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3ajlayu Ha MPOLICHTHI,
OaHKOBCKHE BKJa/lbl, KPEIUTHI.

IIpencraBieHne O CXOAMMOCTH TOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUU
0ECKOHEYHO yObIBAIOIIEH F€OMETPUUECKON MTPOTrPECCHUH.

Meron MatemMaTrnueckor MHAYKIMU. [IpocTelime npuMepsl.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMbI YYHEBHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIIEHHOM YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30OBAHNUA

JIMUHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJabTaTbl OCBOEHUS NPOrpaMMbl IO MAaTEMaTHKE
XapaKTEepU3yKTCs B YACTH:

1) maTpHMOTHYECKOro0 BOCIIUTAHMS:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMaTHYECKUX OCHOBax (YHKUHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHMS:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa3oBaHusI Ha MPOTSHKEHWM BCEH JKU3HU I YCHEIIHOW NpodecCHOoHaIbHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCIPUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOJABI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIIbCKOMN 1EATENbHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHWUS B HHTEpPECax CBOETO
3lI0pOBbsl, BEIIEHHUS  3J0pOBOro  obOpaza KHU3HM  (340pOBOE  IHUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTAIlMEl Ha NMPUMEHEHHUE MATEeMaTUUYECKUX 3HAHUW JJISl PElIeHUs 3a7ay
B 00JACTU COXPAHHOCTU OKPYKaIOIIeH Ccpeabl, IUIAHUPOBAHUSA IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXKAIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHAIIUMCS YCJIOBUSIM CONUAIBHOM M NMPUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 OTbITA JPYTUX;

HEOOXOJIMMOCTHIO B (D)OPMHUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UICH,
TOHSITHS, TUTIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YHUCJIE paHEe HEU3BECTHHIX,
O0CO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (OPMYIUPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs MpOrpaMMbl 10 MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocs 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIBLHBIMU  JCHCTBUSMH,  YHUBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBISBILITh U XAPAKTEPU30BATh CYILECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOpPMYITHpPOBATH
OTpeeNeHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaIIH,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIIPMHHMMATh,  (HOpPMYyJIUpOBaTh M  TPeoOpa3OBBIBATh  CYKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOMCHUSAX W YTBEPKICHUSX, MpEAJIaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeNbCTBA MATEMATHYCCKUX YTBEPXKACHUHN (MPsSMbIE U OT
NPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTeIhCTBA MaTEMATHUECKUX
(dakTOB, BHICTpaWBaTh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTUYeCKOW WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue AeiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHUPOBATHh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBbHO COCTABJICHHOMY IUIaHY OSKCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eckoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHHS W BBIBOJABI IO pPeE3yjbTaTam
NPOBEIEHHOIO  HAOJIONEHUS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YyIbTAaTOB, BRIBOJIOB M 0000IIEHHUI;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTaTh
IIPEIITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEOCTATOYHOCTh W M30BITOYHOCTH HWHGPOPMAIMH, JaHHBIX,
HEOOXOAMMBIX ISl pEHICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBAaTh, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penraeMple 3a/1adyu CXeMaMH, TuarpaMmMamMu, HHOW rpaduKoi U MX KOMOMHAIIHSIMU;

OLICHMBATh HAJAEKHOCTh MH(OpPMAIMK MO KPUTEPUSIM, MPEII0KEHHBIM WU
c(hOpMyYTUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIe Y4eOHbIE AeHCTBUSA



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeISIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U TUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAYy pEIICHUs 3a/aud,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7le OOCYXXJIEHHUs 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMBI,
npoOyieMbl, penraeMoil 3ajaud, BBICKA3bIBaTh WJICH, HAIIEJICHHbIE Ha TIOMCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(bOopMyITHpOBaTH Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJlay, SKCIIEPUMEHTa, UCCIEI0BaHUs,
POEKTa, CaMOCTOSATENTHHO BHIOMpPATh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

NOHMMAaTh U HCIOJNb30BATh MPEUMYIECTBA KOMAHIHON M MHAMBHUAYAJIbHOM
paboThl MpU peUIeHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ady, NPUHUMAThH Ielb
COBMECTHOW JEATENhbHOCTH, IUTAHUPOBATH OPraHU3alMI0 COBMECTHON padoTHI,
pacmpenensaTh BUIOLI paboOT, JOrOBapHWBAThCS, OOCYKIATh MPOIECC W pPe3ydbTaT
paboThl, 00001TaTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYMIIOBBIX PopMax paboTsl (0O0CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBINIOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
KauecTBO pe3yibTaTa M KayeCTBO CBOEr0 BKJIaJa B OOMIMI pe3ysibTar IIo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHITHUS pelieHU (MHANBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, AJTOPUTM pEIICHUsS 3a7auu (UiId €ro
4acTh), BBIOUpPATh CMOCOO peEIIeHUusT ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3ysibTara
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JEATEIHbHOCTH IMOCTABJICHHON IENH U
YCIIOBUSM, OOBSICHATH NMPUYMHBI TOCTHKCHUS WIIM HEJIOCTYIKEHUS TSI, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOIMU TMPU H3YYCHUH MaTEeMaTHYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOITMOHAJILHYIO OIEHKY PEIICHUS 3a/1a4H.

HPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHus B 7 Kj1acce 00y4darOIIUNUCs MOTYYUT CIAEAYIOIINE IPEAMETHBIE
pPEe3yIbTaTHI:

Yucaa v BbIYMCICHUS

PauunonannpHbBIC YKCa.

[lepexoguTh OT OfHOM (HOPMBI 3AMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOH).

Hcnonp30BaTh NOHATHS MHOYKECTBA HATYpPaJIbHBIX YHUCEI, MHOXKECTBA LIEIIBIX
YHUCeJl, MHOXKECTBA PALMOHAIBHBIX YHUCENI MpPH pPELIeHUH 3a4ad, MNPOBEICHUU
pacCy)IAEHUN U JOKa3aTEIbCTB.

[TonnmaTh 1 OOBACHATH CMBICI MO3UIIMOHHON 3aMCH HATYPAJIIbHOT'O YHUCIIA.

CpaBHUBATH U YNOPSAJOYUBATH PALIMOHAIIBHBIEC YUCIIA.

BoInonHsTh, coderas YCTHbIE M NHCbMEHHbIE NPUEMBI, apu(pMeTHUecKue
JENCTBUS C pallMOHAJIBLHBIMU YKCIAaMH, UCIOJIb30BATh CBOWCTBA YMCEN U MpaBUia
JNEVUCTBUN, NPUEMBI PAlIMOHAJIBHBIX BHIYMCIICHUH.

BBITTONTHATH IEWCTBHSI CO CTENEHSMHU C HAaTYPaJIbHBIMU NTOKA3aTEISIMHU.

HaxonuTth 3HaueHHs] YMCIOBBIX BBIPAXKEHUH, COJEPKAIIMUX pPALMOHAIbHbIE
Yyyclia M CTENEHU C HATypajbHBIM I[IOKa3aTelieM, MNPUMEHSTh pa3HOOOpa3HbIe
CIOCOOBI ¥ IPUEMBI BBIUKCIICHUS, COCTABJISTh U OIICHUBATH YHCIIOBBIC BBIPAKEHUS
IIPH pEIICHUH MPAKTUIECKUX 3a7a9 U 3a/1a4 U3 JPYTHX yIeOHBIX MPEAMETOB.

OkpyrsaTp 4Mciia € 33aJaHHOM TOYHOCTBIO, a TaKXKE [0 CMBICIY
NPAaKTUYECKOM CUTYyalluu, BBINOJHATh MNPUKUAKY UM OLEHKY pe3yJbTaTa
BBIUMCIICHUM, OLICHKY 3HAYEHWUM 4YHCIIOBBIX BBIPAXKEHUW, B TOM YHCIE IMPHU
pELIEHUH MPAKTUYECKUX 3a4a4.

PemaTte TeKCTOBBIE 3a/layu apUPMETHUECKUM CIIOCOOOM, HCIOIb30BATh
TaOJMIIBI, CXEMBbI, YEpPTEXKH, APYTHE CpPEACTBA IMPEACTABICHHUS HJaHHBIX MpU
pEILIeHNH 3a4ad.

PemaTtp mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEIUYMH, MPOMOPIUOHAIBHOCTBIO BEJIWYMH, NPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3a7a4 ¢ y4€TOM OTPaHUYEHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.



J1enmmMOocCTb.

Jloka3bIBaTh U MPUMEHSATH MIPU PEUICHUHU 3a7a4 NIPU3HAKU JEIUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ACITMMOCTH CYyMMBbI ¥ TIPOU3BEICHUS IETBIX YUCE.

PacknanpiBaTh HA MHOKUTENIU HATYpaIbHbIE YHCIA.

CB0OOHO OMEpUpPOBATH MOHATUAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IIPOCTBIE YUCTIA.

HaxoauTs HamOombIMiA OOIIMI JeIUTEIh M HaWMMEHbIIee o0Imee KpaTHOe
Yyuces ¥ UCIOJIb30BaTh UX MPU PEIISHUH 3aa4, MPUMEHSTh alroput™ EBkina.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJAYJII0, TPUMEHATh CBOMCTBA
CpPaBHEHUN MO MOAYJIIO.

AnreOpanvecKkue BbIPasKeHUS

Bripaxkenust ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Iipoliecce OCBOCHHs y4eOHOro MaTepurarna.

Haxonute 3HadeHUsT OyKBEHHBIX BBIPAKCHHM NP 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOIHATH  TOXKJIECCTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, TOKA3bIBATh TOXK/IECTBA.

MHOrouneHsI.

Beimonuate  mpeoOpa3oBaHus — II€JIOT0  BBIpaXXEHUS B MHOTOWICH
PUBEACHUEM MOJJOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK.

BoinonHATh nelcTBuUs (CI0KEHUE, BBIUUTAHUE, YMHOKEHHUE) C OJHOUJICHAMHU
U C MHOTOUJICHAMU, PUMEHSTH (DOPMYIIbI COKPAIIEHHOIO0 YMHOXKEHUS (KBaApatT U
KyO0 CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa M pPa3HOCTh
KyOOB), B TOM YHCII€ AJI YIPOIUIEHUS BHIYUCIICHUN.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C IOMOIIbIO
BBIHECEHUS 32 CKOOKU OOIIET0 MHOXKHTENS, TPYNIUPOBKH CIIATa€MbIX, MPUMECHSS
(bopMyIbl COKPAIIEHHOT'O YMHOXKEHHS.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JJIS PEHICHUS] Pa3IMYHbIX 3a7a4
U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHus BbIPAXKEHHI.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OQHOW IMEPEMEHHON, NPUMEHSSA NpPaBHIIA
nepexojia OT UCXOJHOTO YPaBHEHUS! K paBHOCUILHOMY eMy. [IpoBepsTh, siBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMS.

[TogOupaTe mnpuMepsl Map 4YUCEN, SBISIONIMXCA PEIICHUEM JHMHEHHOTrO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHMHOrO0 YpPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU, TMOJB3YACh TIpapUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTp cucteMbl JBYyX JIMHEMHBIX YPaBHEHUI C JBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CoctaBnaTh M pemiarh JMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX
YPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1ayil MOJy4YEHHbIN pe3yJIbTar.

DOyHKIUU

Koopnunate! u rpaduku.

N300pakaTh Ha KOOPIMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aUCHIBATh YMCIOBbIE MPOMEKYTKHU Ha
anreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAUHATHOM IJTIOCKOCTH TOYKHU IO 33JJaHHBIM KOOpAUHATaM.

O yHKINH.

Crpoutb rpaduku TMHEUHBIX (PYHKIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BpPEMsl, pPAaCCTOSHUE, LE€HA, KOJIUYECTBO, CTOUMOCTD,
IPOU3BOJUTEIBLHOCTD, BPEMsl, 00bEM padOTBHI.

Haxonute 3HaueHrne QyHKIMM M0 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPHPETUPOBATH UH(POPMALINIO U3 IPaPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMNA i1 aHanu3a rpaduKoB peanbHBIX
3aBUCUMOCTEH (HYynIM (DYHKIIMHM, TNPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIUH,
OPOMEXYTKHA BO3pacTaHusl U yObIBaHMA (YHKIUH, HAUOOJblIee U HAUMEHbIIee
3HaYCHUS (PYHKIINHN).

Wcnonb3oBaThk rpaduku AJi UCCIIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH, Mpu
pElIeHUH 3a7a4 U3 IPYTruX YU4EOHbIX PEIMETOB U PEeaTbHOMN )KU3HU.

K xoniy o0yuenus B 8 kj1acce o0Oy4aromuiics OJIYYUT CASAYIONTNE MPEIMETHBIC
pE3yIbTaThI:
Yucja ¥ BIYUCIEHUS
HNppauunonanbpHble YnCIa.
[loHumaTh W WCHONB30BaTh IIPEACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOSHO OTnEepUpOBaTh MOHSATUAMU: KBAJIPATHBIA KOPEHb, apu(PMETUIESCKUN
KBaJIPATHBIM KOPEHb, UPPALIMOHATIBHOE YHCII0, HAXOIUTh, OLICHUBATH KBAJIPATHBIC
KOPHH, UCTIONB3YS  IPU  HEOOXOAUMOCTH  KaJbKYJATOD, BBINIOJIHSTh



npeo0pa3oBaHusl BBIPAXKEHUM, COAEpPKAIIMX KBaJpaTHbIE KOPHHU, HUCIHOJb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YHCell JUIsl CPABHEHHMSI, OKPYTJIEHUSI U BBIUMCIEHUM, N300paxaTh IEHCTBUTEIbHbBIC
YyyCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

Wcnonb3oBaTh 3amucu OONBIIMX M MaJIBIX YUCEN C MOMOIIBIO JAECATUYHBIX
npobeir u creneHel uucina 10, 3anmuchiBaTh U OKPYIUISITH YUCIOBBIE 3HAUCHUS
peabHBIX BETUYHH C UCIIOIb30BAHUEM PA3HbIX CUCTEM U3MEPEHMIA.

J1enmMMOCTb.

CB0oOOAHO omepupoBaTh MOHATHEM OCTaTKa 10 MOJYJ0, MPUMEHATH
CBOMCTBA CPaBHEHUHN MO MOAYJ0, HAXOIUTb OCTaTKA CYMMbI U ITPOU3BEIAEHUS 110
JTAHHOMY MOAYJIIO.

Auire0OpanvecKkue BbIPaKeHUs!

Jpo6Ho-paimoHalIbHbIE BEIPAKEHUS.

Haxonute pomycTUMble 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PaLlMOHAJIBHBIX
BBIpAKEHUSX.

[IpuMeHsTh OCHOBHOE CBOMCTBO PaIlMOHAILHOM JIPOOH.

BrimonusaTe npuBeeHNe anredpandeckux aApodeit Kk o0ieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOXKEHUE, JIETICHUE aIre0Opandeckux Jpooei.

BhINONHATH TOXKAECTBEHHBIE MPE0OPa30BAHUS PALIMOHATIBHBIX BHIPAKEHUIA.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JJIs pEIISHUS] Pa3IUYHBIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[IpuMeHsATh TOHSATHE CTENEeHW C LeIbIM IOKa3aTelieM, BbIIOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COIEPKAIINX CTENEHU C IEJIBIM MTOKa3aTeNIeM.

NppanmonanbHble BEIPaKEHUS.

Haxonute nonmycTuMble 3Ha4YE€HUS IEPEMEHHBIX B BBIPAKEHUAX, COJIEPIKAIINX
apu(pMeTnYecKre KBaJpaTHbIE KOPHH.

Boimonusate npeoOpa3oBaHUs UPPALMOHANIBHBIX BBIPAKEHUN, HCHOJb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUs] U HEPABEHCTBA

Pemrats kBajpaTHbIE YpABHEHHUS.

Pemate apobHO-panmoHanbHbIE YPABHEHHUS.

PemaTtp nuHEHHbIE ypaBHEHUS C IapaMeTpaMH, HECIOKHbBIE CHUCTEMBI
JIMHEVHBIX YPABHEHUH C MMapaMeTpaMH.

[IpoBOAUTH HCCIIEOBaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuMeHEeHueM rpaduyeckux TpeacTaBlieHui (ycTaHaBIWBaTh, WMEET JIU
YpPaBHEHUE WJIM CHUCTEMA YPAaBHEHHWU pELIEHUS, €CIU HMEET, TO CKOJIbKO, WU
nmpouee).



[lepexoauts OT cioBecHON (HOPMYIHPOBKU 3ajauu K €& anreOpanyeckoit
MOJEIM C TIOMOIIBK) COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsTH, CBOMCTBA YMCIOBBIX HEPABEHCTB IS CpPAaBHEHUS, OIEHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIUI0 MHOXKECTBA PEUICHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh W HUCTONAB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS MU SI3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONMPENENITh 3HaueHHe (YHKIMH IO 3HAYEHUIO
aprymeHTa, ONpeaeNaTh CBOWCTBA PYHKIUH 0 €€ TpaduKy.

Crpoutb rpaduku pyHKUUN , ONMMCHIBATH CBOMCTBA YMUCIOBON (DYHKLMH IO
e€ rpaduxy.

K koHIly 00yueHus B 9 kiacce o0y4aromuics MOJy4UT CIEIYIOIINE IPEIMETHBIE
pe3yJbTaThl:

Yucia 1 BHIYMCICHUA

CBOOOIHO oOmEepUpOBaTh MOHATUSMHU: KOPEHb N-l CTENEHW, CTENEHb C
palMOHAJIbHBIM [I0KA3aTeJIeM, HAaXOAUTh KOPEHb N-U CTENEHU, CTENEHb C
palMoHaIbHBIM TOKAa3aTeleM, HCIONb3ysd IPU HEOOXOAUMOCTH KaJbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS N-U CTENEHH, CTEIIEHU C PALIMOHAJIBHBIM MIOKA3aTENEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JAEHCTBUTENBHBIX YHCEN NPU PEIICHUU
3a71a4, IIPOBEACHUM PACCYKIACHUMN U 10KA3aTEIIbCTB.

CpaBHHMBaTh M  yHOpPAJOYMBATH JCUCTBUTENIBHBIE YMCIA, OKPYIJIATH
JEMCTBUTENBHBIE YUCIIA, BBITOIHATh NPUKHAIKY PE3yJIbTaTa BBIUACICHHUM, OLICHKY
YUCJIOBBIX BBIPAXKEHUM.

Aure0panyecKkue BbIPaKeHUs!

CB0oOOAHO oOmepupoBaTh MOHATHEM KBaJAPAaTHOrO TpEXUIeHa, HAXOIUTh
KOpPHHU KBaJpaTHOI'O TPEXUJICHA.

PacxitanbiBaTh KBagpaTHbIM TPEXWICH HA JIMHEHHbBIE MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

Pemats yiMHEWHBIE W KBAaJApaTHBIC YPABHEHMs, YPAaBHEHUS, CBOIAIIMECS K
HUM, IpOOHO-PALMOHATILHBIE YPAaBHEHUS.

Pemrats HECOKHBIE KBaAPaTHBIE YPABHEHUS C TAPAMETPOM.

Pemrars nMHENHBIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, MCIIOJIB30BATh
METOJ] WHTEPBAJIOB, HM300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOM MpPSIMOH,
3alMCHIBATh PEUIEHUE C IIOMOLIBI0 CUMBOJIOB.

Pemate cuctembl NByX JIMHEWHBIX YpPAaBHEHUM C JIBYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABJIACTCS JIUHEHHBIM.

PemaTte Hec0KHBIE CUCTEMBI HETMHEVMHBIX YPABHEHUH C MAPAMETPOM.



[IpuMeHsT, METO/IbI PABHOCWIBHBIX MPEeoOpa30BaHMM, 3aMEHbI IIEPEMEHHOIM,
rpaduyecKoro MeTo/Ia Mpu pelieHu YpaBHEHUH 3-i1 u 4-1 cTerneHel.

Pemlatb  cuctembl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI
HEPaBEHCTB HA YUCJIOBOM MPSIMOM, 3alMUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Pemlatb ypaBHEHHs, HEpPABEHCTBA W HX CHUCTEMbI, B TOM UHCIE C
OTPaHUYECHUSIMU, HATIPUMEP, B LIETbIX YHUCIIAX.

[IpoBOAUTH HCCIIEIOBaHMS YPABHEHUM U CUCTEM YpPaBHEHUM, B TOM UYHCIIE C
NPUMEHEHHEM TpauyecKuxX TMpeacTaBieHUN (ycTaHaBIuWBaTh, UMEET JIU
YpPaBHEHHE WM CHUCTEMa YypaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJbKO, U
npoyee).

Pemiath TEKCTOBBIE 3ajauu  alreOpaMvyecKuM CIOCOOOM €  TOMOIIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA U HMX CHCTEMBI JJISI COCTABJICHUSA
MaTeMaTH4YECKOW MOJEIM pPEalbHOM CHUTyallud WIM [PUKIAJHONW 3aJa4H,
MHTEPIPETUPOBATH MOTYUYCHHBIEC PE3YJbTATHI B 3aJJAHHOM KOHTEKCTE.

YucaoBbie MOCTE0BATEIbHOCTH U IPOrPecCcHun

CBOOOIHO oOmepupoBaTh TMOHATUSIMHU: 3aBHUCUMOCTH, (YHKIHS, Tpaduk
(yHKUIMK, TMpsMas MOpPONOPLUHUOHAIBHOCTb, JIMHEWHas (yHKUUA, oOpaTHas
MPOMOPIUOHATLHOCTD, MMapadosia, TurepooIia, KyCoOuHO-3a1aHHast QYHKIIUS.

UccnenoBath PyHkIiuio mo e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKIIMIA:
00JaCTh OMpEeNeNeHUsl, MHOXKECTBO 3HA4YCHUH, HYIW (YHKIUH, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA, MPOMEXYTKA BO3pacTaHUsi H yObIBaHUSA, YETHOCTh U
HEYETHOCTh, HAUOOJIbIIIEE M HAUMEHbIIIEE 3HAUYCHUSI, ACUMIITOTHI.

Pacnio3naBaTh kBagpaTuyHyro QyHKIHIO 110 (GopMysie, TPUBOIUTH MPUMEPHI
KBaIpAaTUIHBIX (YHKIIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

OmpenensaTe MoNoXKeHUE Tpaduka KBaAPATUIHOW (PYHKITMM B 3aBUCUMOCTH
oT e€ K03 (OUITUEHTOB.

Crpoutrb rpaduk  KBagpaTUUYHOM  (YHKUMH, OMNHUCHIBATH  CBOMCTBA
KBaJpaTUIHON (PyHKIMU 110 €€ TpaduKy.

Hcnonw3oBaTh cBOMCTBA KBAAPATUUHOW (DYHKIIMU JJIsI pELICHUS 3a]1a4.

Ha npumepe kBagparuunoit GpyHkiuu ctpouth rpaduk Gynkiuun y =af(kx +
b) + ¢ ¢ momorpio peodpazoBanuii rpaduka Gyukiuu y=Ff(X).

NnnrocTtpupoBaTh C MOMOMBIO rpaduKka peabHYI0 3aBUCUMOCTh WU
MPOIIECC 0 UX XaPaKTEPUCTUKAM.

ApudmMeTruyeckasi 1 reoMeTPUYECKas NMPOrPeccuu

CB00OOIHO ONIEPUPOBATH MOHATUAMHE: TIOCIEI0BATEIBHOCTD, apupMeTUIeCcKast
U TEOMETPHUUECKas MPOrPECCUM.



3amaBaTh MOCJEIOBATEIBLHOCTH PA3HBIMH CIOCOOAMHU: OINHCATEIbHBIM,
TaOJIMYHBIM, C TIOMOLIBIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIGHHMS C HUCHOJb30BaHUEM (opMysnl N-ro  4jieHa
apu(PpMETHYECKON 1 T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxarh 4ieHbl IMOCJIEOBATEIbHOCTH TOYKAMU Ha KOOPJIMHATHOMN
IUIOCKOCTH.

Pematp 3agauM, CBA3aHHBIE C YHCIOBBIMHM ITOCIIEIOBATEIBHOCTSIMH, B TOM
YHCIIE€ 3a/1a4U U3 PEaJbHOM JKU3HU (C MCIOJIIb30BAHUEM KAJIbKYJATOPA, HU(POBBIX
TEXHOJIOTHI).

PacriosHaBaTh ¥ TOpPUBOAUTH NPUMEPbl KOHEYHBIX U OECKOHEUHBIX
NOCJIEOBATEIIBHOCTEN,  OTPAaHUYEHHBIX  IOCIEAOBATENIbHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

MMeTp npeacTaBieHUe O CXOAUMOCTH IIOCIEA0BATEIIBHOCTH, YMETh HAXOJUTh
CyMMy OE€CKOHEYHO yOBIBaIOIIEeH reOMETPUUECKOI MPOrPeECCHH.

[IpuMeHsATh METO MATEMATUYECKOM HHIYKLIWH [TPU PEIIEHUH 3a/1a4.
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8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmenoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypchbl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasenctBa
5 UNCJA U BBIUNCJIEHUA. KBanpatHblit 17 1
KOPEHb
3 YPABHEHIA 1 HEPABEHCTBA. 17 1
KBangpatHsle ypaBHEHMS
4 AJITEBPAMYECKUE BbIPAXXEHN L. 17 1
JpoOHO-palinoHanbHbIE BEIPAKEHUS
5 YPABHEHUMA 1 HEPABEHCTBA. 19 1
HpoOHo-paninoHanbHbIC YpaBHEHUS
6 OYHKINN 15 1
7 AJI'EBPAMYECKUE BBIPAXXEHN . 14
Crenenu
8 UMCJIA 1 BBIYMCIIEHUA. enumocTsb 7 1
9 [ToBTOpeHwue, 0606H1€H1f€, 10 1
CUCTEMAaTHU3aLMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOIPAMME 136 8 0




9 KVIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 OYHKINN 25 1
5 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEeHHUsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTU o5 1
N IMPOI'PECCUN
5 AJITEBPAMYECKUE BbBIPAXXEHU L. 12 1
CreneHb ¢ palluOHAIFHBIM [TOKa3aTeIeM
5 [ToBTOpeHme, 00001IeHNE, CHCTEMATU3AIIUS 34 1
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0







HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

IloBTrOopenue. PanmoHanbHbIe ynciia

IToBTOpenue. CpaBHeHue,
YIOPSAOYMBAHUE U aprUPMETHUECKHE
JIEHCTBUS C pallMOHAJIbHBIMU YHUCIAMU

IToBTopenue. Uucnosas npsamas,
MOJyJIb YHCJIa

[ToBTOpenue. IIpoieHTsI, 3aNUCh
MIPOIICHTOB B BUE IpOOH 1 IpoOu B
BHUJIC TIPOIICHTOB

IloBTrOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTBI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u HA
MPOLEHTHI

IToBTOpeHue. Pemenne TeKCTOBBIX
3aa4 apu(METHYECKUM CII0COO0M

[ToBTOpenue. Pemenne 3amau u3
peaTbHOM MPAaKTUKW HA YaCcTH, IPOOH,
MIPOLICHTHI, IPUMEHEHUE OTHOUICHUHN U
IIPONOPLUI IIPYU PELICHUU 3a1a4

[ToBTOpeHue. Pemenue 3amau u3
peaTbHOM MPAKTUKW HA YaCTH, IPOOH,
MIPOLICHTHI, IPUMEHEHUE OTHOIICHUHN U




MIPOIMOPLUH MPU PELICHUH 3a1a4

[ToBTOpenue. PeanbHbie 3aBUCUMOCTH;

10 pelIeHre 3a71a9 Ha JIBIDKEHUE, padoTy,
MOKYTIKH, HAJIOTH

11 KonTponbhas pabota o Teme
"PanmonanpHbie yncia"

12 Koopaunata Touku Ha npsiMoi

13 YucnoBble IPOMEKYTKU

14 UwucioBbie TPOMEKYTKH

15 PaccTositHre Mexry AByMSI TOUKaMuU
KOOPJMHATHOU IIPSIMOM
[TpssMoyronbHas cucTeMa KOOpJUHAaT.

16 AOcmucca v opJHaTa TOYKH Ha
KOOPJWHATHOW TTIOCKOCTH
IIpsimoyrosibHas cucTeEMa KOOPAMHAT.

17 Abciicca v opuHaTa TOUYKH Ha
KOOPJMHATHOM TIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

19 UreHue rpaduKoB pearbHbIX
3aBUCUMOCTEN

20 OyHKIIMOHAIEHBIE 3aBUCIMOCTH MEXTY
BEJIMYMHAMU
[Monsitne pyHxyyu. OyHKIUS Kak

21 MaTeMaTH4ecKas MOJIeJb PeaTbHOTo
nporecca

29 [Tonarue pynkuuu. OyHKIUA Kak

MaTeéMaTu4dCCKasd MOACJIb PEaJIbHOI'O




mponecca

[Monsitie GyHKH. OYHKIUS KaK

23 MaTeMaThieckas MoJielib PeajbHOro
npoiiecca

24 OO6acTh onpeaesieHus ¥ 00J1acTh
3HaYeHUH QyHKIHUU

o5 Ob6mnacTs ornpeeneHus U 00JIacTh
3HAYeHUH QPYHKIUH

26 CriocoOwI 3amanus GyHKITUN

27 I'paduk QyHkunN

)8 Konrponsnas pabora o teme
"Koopnunats! u rpa¢puku. OyHximm"

29 BripaxkeHue ¢ nepeMeHHbIMHU.
3Ha4YeHNE BBIPAKEHHS C IEPEMEHHBIMA

30 BeIpaxxeHue ¢ nepeMeHHBIMH.
3Ha4yeHHe BBIPAKEHHS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMHU.
3HaueHue BhIPAXKEHUS C IEPEMEHHBIMU

39 [IpencraBneHne 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BUJI€ (HOPMYIIbI

33 [IpencraBieHue 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B BHIE (POPMYITBI

34 Beraucnienus mo gpopmynam

35 Beruuciienus no gpopmynam

36 YpaBHeHUE ¢ OHON TEPEMEHHOM.
Kopens ypaBHeHUs

37 CBoiicTBa ypaBHEHHH ¢ OJTHON




MepEeMEHHOM

CBoiicTBa ypaBHEHUM C OTHOU

38 .
nepeMeHHOM

39 PaBHOCMIIBHOCTB ypaBHEHMM

40 VYpaBHEHHE Kak MaTeMaTu4ecKas
MOJIEITb PEATbHOW CUTYalluH1

41 Uuciio KopHEHN JIMHEMHOTO YpaBHEHUS

42 Yucno KopHel TUHEIHHOT0 ypaBHEHUS

43 Pemienune TekCcTOBBIX 3a71a4 C IOMOIIBIO
JIMHEWHBIX YPaBHEHUHN

44 JIuneliHOe ypaBHEHUE, COAEpIKalLEe
3HaK MOJTYJISI
KonrtponbHas pabota no temam

45 "BrIpaxkeHus ¢ IEpEMEHHBIMH ",
"JIuHeliHble ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM

47 CBolicTBa CTENEHU C HATypaIbHBIM
MoKa3arejaemM

48 CBoJiCTBa CTENIEHU C HATYpaJIbHBIM
nokaszaTesemM

49 CBoiicTBa CTENEHH C HATYpPaJIbHBIM
MoKa3arejaemM

50 3anuch ymnciia B AECITUUHOU
MO3UILIMOHHOM CUCTEME CUUCIICHUS

51 3anuch yucia B JECITUUHOU
MO3UIIMOHHON CUCTEME CUUCIICHUS

52 Opnnounenbl. OAHOWIEH CTaHAAPTHOTO




Buaa. Crenenn ogHOWIEHA

Opnnounensl. OMHOWIECH CTAHJAPTHOTO

53 1
Buja. CTencHb OTHOYICHA
MHorounaenbl. MHOTO4JICH
54 cTaHaptHoro Buja. CteneHb 1
MHOTOYJIeHa
MHuorounenbl. MHOTOYJICH
55 cTtangaptHoro Bujaa. CreneHnb 1
MHOTOYJIEHA
56 CnoxeHre ¥ BEIYUTAHNE MHOIOYWICHOB 1
57 CnoskeHue U BEIYUTaHHE MHOTOYJICHOB 1
58 CnosxeHre ¥ BEIYUTaHHE MHOTOUYICHOB 1
59 VYMHOKXEHHE U IEJIEHUE MHOTOYIEHOB 1
60 VMHOXEHHE U IeJIEHHE MHOTOUYIEHOB 1
61 YMHOXEHUE U AeJICHNEe MHOTOYJICHOB 1
62 VMHOXKEHHE U JIeJIEHHE MHOTOUYJIEHOB 1
63 [IpeoOpa3zoBanHme MEIOTO BHIPAKECHUS B 1
MHOTOWIEH
64 [TpeoOpa3oBaHue 1EJIOTO BBIPAKEHUS B 1
MHOTOYJIEH
65 [IpeoOpazoBanHme 1EIOTO BHIPAKCHUS B 1
MHOT'OWIEH
66 Kopuu MHOTOUIEHA
67 Kopuu MHOTOUIIEHA
ToxnectBo. ToxXnecTBEHHbBIE
68 peoOpa3oBaHus aNreOpandecKux 1

BBIPAKCHUIN




ToxnectBo. ToxxnecTBEHHbBIE

69 peoOpa3oBaHus aIreOpandecKuX
BBIPAKCHUI
ToxnectBo. ToxkIeCTBEHHBIE

70 npeoOpa3oBaHus aIreOpandecKux
BBIPAKEHHI
ToxnectBo. ToxeCTBEHHBIE

71 npeoOpa3oBaHus anredpandeckux
BBIPAKECHUI
ToxnectBo. ToxXnecTBEHHbBIE

72 npeoOpa3oBaHus aIreOpandecKux
BBIPAKCHUI

73 Jloka3atenbCTBO TOXKIECTB
KonTponbhas pabota no temam

74 "CremneHb ¢ HATYpaJIbHbIM
nokazareneM", "MHuorouicHs!"

75 KBanpaT cymmbl U KBaJipaT pa3HOCTH
JIBYX BBIPAKCHUI

76 KBaznpaT cymMmMbl HECKOIBKUX
BBIPAKCHUIN

77 Ky0 cymMmbI 1 Ky0 pa3HOCTH JIBYX
BBIPAKEHUI

78 Pa3HocTh KBaipaToOB ABYX BBIPAKEHHI

79 IIpousseneHne pa3HOCTU U CYyMMBI
JIBYX BBIPAKCHUU

80 [IpousBenenne pasHOCTH U CYMMBI
JIBYX BBIPAKCHHI

81 CymMa 1 pa3HOCTh KyOOB IBYX




BBIPAKEHUI

CymMa 1 pa3HOCTh KyOOB IBYX

82 .
BBIPKCHUI
83 Paznokenne MHOTrO4IeHA Ha
MHOXHUTEIIH
[IpousBeneHne pa3HOCTU CyMMBI JBYX
84 BBIPQXXEHHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKCHUU
85 Paznoxxenne MHOTOUICHA HA
MHOXHUTEIIN
86 BriHecenne 0011ero MHOKHUTEIS 32
CKOOKU
87 Mertoxa rpynmupoBKH
KonTponbhas pabora no teme
88 "DopMyITbI COKPAIICHHOTO
YMHOkKeHUs"
89 JlemumocTs 1enbix uucen. CBoiicTBa
JIETTUMOCTH
90 JlenmumocTs 1ienbix uucen. CBoiicTBa
JIETUMOCTH
01 [Ipocthie u cocTaBHbIC unciaa. YETHBIC
W HEYETHBIC YKCIIa
[Tpuznaku nenumoctu Ha 2, 4, 8, 5, 3, 6,
92
9,10,11
[Ipu3Hnaku nenumoctu Ha 2, 4, 8, 5, 3,6,
93
9,10,11
94 [Tpu3Haku 1eTUMOCTH CYMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




PEIICHUHU 3a1a4

HaunGonpmmii o0l 1eInuTeas U

95 HaMMEHbIIee o01Iee KpaTHOE JABYX 1
qucen
96 B3auMHO nipocThie uncia 1
97 Anroput™m EBxinpa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS LETBIX YUCEI 10 MOAYIIIO 1
HATypaJbHOTO YHCIIa
99 Jlunelinas QyHKIHS, €€ CBOMCTBa 1
100 Jluneiinas QyHKIM, €€ CBOMCTBA 1
101 Jlunelinas QpyHkIMs, €€ cBOMCTBa 1
102 I'paduk muHelHON QyHKITUN 1
103 I'padux nmuHeitHOM QyHKIIMN 1
104 I'padux nuHeiHoM QyHKIMK 1
105 I'paduk muHeliHON GQyHKITUN 1
106 I'padux pyHKIMN Yy = | X | 1
107 I'padux pyHKIMN Y = | X | 1
108 I'paduk yHkumm y = | X | 1
109 I'paduk yakmmm y = | x | 1
110 Kycouno-3aanubie QyHKITHUH 1
111 Kycouno-3aanubie QyHKIHH 1
112 Kycouno-3amannple GyHKIIMHA 1
113 Kycouno-3anannpie GyHKIIMMA 1
114 Konrponsnas pabora mo temam 1

"leaumocts", "JIuneitnas ¢pyHkuus"




115

VYpaBHeHUE ¢ ABYMs [IE€PEMEHHBIMU

116

VYpaBHEHHE ¢ 1BYyMs IEPEMEHHBIMU

117

I'paduk TMHEHHOTO ypaBHEHHS C ABYMS
NIEPEMEHHBIMU

118

['paduk muHEHHOTO YypaBHEHHUSI C IBYMS
NEPEMECHHBIMHA

119

CucremMbl TMHEMHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

120

CucTteMbl TMHEUHBIX YPAaBHEHUM C
JIBYMsI TIEpEMEHHBIMU

121

I'padmyeckuii MeTOx pereHUS
CUCTEMBI JINHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

122

['paduueckuii MeToa pereHus
CUCTEMBI JINHEWHBIX YPaBHEHHH C
JBYMsI IEpEMEHHBIMU

123

Pemienue cuctem TMHEUHBIX YpaBHEHUM
C IByMsI IEpEMEHHBIMU METOJIOM
MOJICTAHOBKH ¥ METOJIOM CJIOKECHHUS

124

Pelmenue cucreM IMHENHBIX YPaBHEHUI
C ABYMs IIEPEMEHHBIMA METOOM
MOJICTAHOBKU ¥ METOAOM CIIOKCHHUS

125

Pemenne cucreM TMHENHBIX ypaBHEHUI
C ABYMs IEPEMEHHBIMA METOJIOM
[IOJICTAHOBKHU U METOJIOM CJIOKEHHUS

126

Pemienue cuctem TMHEWHBIX YpaBHEHUM
C IByMsI IIEpEMEHHBIMU METOJIOM
MOJICTAHOBKHY ¥ METOJIOM CJIOKEHHUS




CucrteMa IByX JIMHEHHBIX YPaBHEHUM C

127 JIByMsI IEpEMEHHBIMU KaK MOJIENb 1
peanabHON CUTyaluuu

128 Konrponsnas pabota o teme 1
"CucTeMbl IMHENHBIX YPAaBHEHUN"

129 Bcepoccuiickas mpoBepouHas padboTa

130 HToroBast KOHTpOJIbHAs paboTa

131 [ToBTOopenue u o6o61menue. CreneHs ¢ 1
HaTypaJbHbIM [TOKa3aTelleM
[ToBTOpeHue u o0o0IIEHNE.

132 OnHOUIEHBI U MHOTOWJICHBI. 1
ToxnecTBeHHbIE TPe0Opa30BaHUs
areOpanyecKuX BhIPaKEHHUH

133 [ToBTOpenue u 06001eHEe. DOPMYITBI 1
COKpAIIEHHOTO YMHOKCHHS

134 [ToBTOpeHue u 06001IICHUE. 1
Koopaunats! u rpaduku.

135 [ToBTOpenue u 0600menue. JInHeiHas 1
¢byHKIMS 1 €€ CBOICTBa

136 [ToBTOpeHue u 0600ImEeHNE 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

UucnoBbie HEPABEHCTBA

CBolicTBa YHCIOBBIX HEPABEHCTB

CBolicTBa YHCIIOBBIX HEPABEHCTB

AW IN|PF-

I[OKaBaTeJ'IBCTBO HCPABCHCTB

R

Hepasencto ¢ nepemennoit. Ctporue u
HECTPOTHe HEPABEHCTBA

HepasenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHE HEPaBeHCTBA

Cl0’)keHHE U YMHOKEHUE YHCITOBBIX
HepaBeHCTB. OlICHUBAaHUE 3HAUYCHUS
BBIPAKEHUSI

CrnoxeHue 1 yMHOKEHHUE YHUCIIOBBIX
HepaBeHCTB. OLIEHUBaHNE 3HAYCHUS
BBIPAKECHUS

[lonsiTue o peneHuu HEPaBEHCTBA C
OJHOM epeMeHHON. MHOXKeCTBO
pelIeHui HepaBeHCTBA

10

ITonsATHE O pelIEHNN HEPABEHCTBA C
OJHOMN NEpEMEHHON. MHOKECTBO
pELIEHNI HEPAaBEHCTBA

11

PaBHOCHIIbHBIE HEPaBEHCTBA.
HepaBencrtBo-cnencraue




12

YucnoBble TPOMEKYTKU

JInHeliHOE HEPABEHCTBO C OJJHOMN

13 IIEPEMEHHON U MHOKECTBO €r0 pelICHUI

14 Pemenue nuHeHBIX HEPABEHCTB C OJXTHOU
NepeMEeHHOM

15 Penienne MMHEMHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOMN

16 Pemenue nuHeHBIX HEPABEHCTB C OJTHOU
NepeMEHHOM

17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM

18 CucTemMbl TUHENHBIX HEPABEHCTB C OJJHOM
MepeMEHHOM
Pemrenne TeKCTOBBIX 3a7a4 ¢ TOMOIILIO

19 JIMHENHBIX HEPABEHCTB C OJJHOMN
MIEPEMEHHOM

20 KoHTposnbHas paboTa mo teme
"HepaBencrtna"

21 KBanpaTtHbie KopHH

29 ApudmeTrueckuii KBaApaTHbIA KOPEHb U
€ro CBOMCTBA

23 ApudmeTrueckuil KBaJpaTHbIA KOPEHb U
€ro CBOMCTBA

24 [TonsiTHE MPpPALIMOHATIBHOTO YHUCIIA.
[HelicTBUs ¢ MppaMOHAIBHBIMU YUCIAMHU

o5 CBolicTBa IEHUCTBUI C UPPALMOHATIBHBIMU
YHCIIAMHA

26 CgoiicTBa AeiicTBU ¢ HppalMOHATEHBIMU




qucjiaMHu

27

CBoiicTBa AecTBUI ¢ UppaLIMOHATIBLHBIMU
YUCIIAMHU

28

CpaBHCHI/Ie HppalluOHAJIbHBIX YUCCII

29

CpaBHeHue UppaloHaIbHBIX YHCEeI

30

MHokecTBO JeUCTBUTEILHEIX YHCEI.
IIpencraBienus o pacClIUPEHUSIX
YHCJIOBBIX MHOKECTB

31

JlonmycTuMble 3HaU€HUsI IEPEMEHHBIX B
BBIPAXEHUSX, COJIEPIKaINX
apu(MeTHUECKUE KBaIpaTHbIE KOPHU

32

JonycTtuMble 3HaY€HUs IEPEMEHHBIX B
BBIPAXCHUX, COJIEPIKALIIX
apuMeTHUeCKHe KBaIpaTHbIE KOPHU

33

ToxnecTBeHHBIE TPe0Opa30OBaAHMUS
BBIPAXECHUM, COEPIKALUX
apupMeTHUeCKUe KBaipaTHbIe KOPHU

34

ToxnecTBeHHbIE TPe0Opa30BAHUS
BBIPAKECHUM, COAEPIKAIUX
apu(MeTHUECKUE KBaApaTHbIE KOPHU

35

ToxxaecTBeHHBIE TPEOOpa3OBaAHUS
BBIPAXKEHUM, COJIEPIKALINX
apupMeTHUIECKHE KBaJIpaTHbIe KOPHU

36

ToxecTBeHHBIE TPe0Opa3OBAHUS
BBIPAXKEHHUI, COJIEPKALLUX
apupMeTHIECKUE KBaIpaTHbIe KOPHU

37

KoHnTtponbHas paboTa mo teme
"KBanpaTHblif KOpeHb"




38

KBanpaTtHoe ypaBHeHHe

39

PopMyIta KOpHEH KBaJPATHOIO
ypaBHeHus. KonndecTBo
JIEHCTBUTEIIBHBIX KOPHEH KBaJPAaTHOIO
YpaBHEHUs

40

dopMya KOpHENH KBaJPATHOIO
ypaBHeHus. KoandecTBo
JIEVCTBUTEIIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUSA

41

dopmylia KOpHEH KBaJIPaTHOTO
ypaBHeHus. KomnuectBo
JIEVCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

42

dopmylia KOpHEN KBaIPaTHOIO
ypaBHenus. KonmnuectBo
JIEVCTBUTEIIbHBIX KOPHEW KBAIPATHOTO
yYpaBHEHUSA

43
44

Teopema Buera

Teopema Buera

45

YpaBHEHUS, CBOAUMBIE K JINHEHHBIM
YPaBHEHUSM WX K KBaJAPaTHBIM
YpPaBHEHUAM

46

YpaBHeHUsI, CBOAUMBIE K JINHEHHBIM
YpaBHEHUSIM UJTU K KBaJAPATHBIM
YpaBHEHUSIM

47

KBaI[paTﬂoe YpPaBHCHUC C ITapaMETPOM

48

Pemienue kBagpaTHBIX YpaBHEHUN €
napameTpamu




Pelienue kBagpaTHBIX YpaBHEHUH €

49
napaMeTpamMu

50 Pewenne kBagpaTHbIX ypaBHEHUH,
coJieprKalluX 3HaK MOJYJIS

51 Pemienue kBajipaTHbIX YpaBHEHUH,
COJIEpIKAIIUX 3HAK MOJTYJIS

59 YpaBHeHHE KaK MaTeMaTU4YecKast MOJIeNb
peanbHON CUTyaluu

53 Perienue TekcTOBBIX saf[aq C IIOMOUIBIO
KBaJ[PaTHBIX YpaBHEHUN

54 KonTtponsnas pabota o teme
"KBanpaTHble ypaBHEHUS"

55 PanmonansHbIe BRIpaKEHUS

56 ToxmecTBeHHBIE TPe0Opa30BaHNUS
paIOHAEHBIX BBIPAKECHUH

57 ToxnecTBeHHbIE TPeoOpa3zoBaHUs
paLMOHATIBHBIX BBIPA)KEHUI

58 ToxnecTBeHHbIE TPe0Opa30OBAHUS
palMoOHAIBEHBIX BBIPAKESHUH

59 ToxnecTBeHHbIE TPe0Opa30OBaHUs
paLMOHATIBHBIX BBIPa)KEHUI
Anrebpanueckas apoos. JlomycTumele

60 3HAYCHHS IEPEMEHHBIX B IPOOHO-
palMoOHATBEHBIX BBHIPAKEHUSIX
Anrebpanueckas 1po0sb. JlonmycTiumble

61 3HAYCHMsI IEPEMEHHBIX B IPOOHO-
paIMOHAEHBIX BBIPAKEHUSIX

62 Anrebpanueckas 1po0sb. JlomycTiumble




3Ha4YCHUS IICPEMCHHBIX B ,Z[pO6HO'
palrOHAJIBHBIX BBIPAXKCHUAX

OcHOBHOE CBOMCTBO ajiredpandecKkon

63
npobu

64 OcHOBHOE CBOMCTBO anredpandecKkoit
Ipobu

65 CrnosxeHue ¥ BRIYUTaHHUE aNre0pandecKux
npobeit

66 CrnosxeHue ¥ BBIYUTAHUE aNre0pandecKux
nIpoOeit

67 YMHOXKEHHUE U JieJIeHUe aaredpandeckux
npobeit

68 YMHOXKEHHUE U JIeNIeHHEe anreOpandecKux
npo0eit

69 YMHOXKEHHUE U JIeJIeHUe aaredpandecKux
npobeit

70 Bo3Beaenue anredpandeckoit 1podu B
CTETEeHb

71 KonTtponsnas pabota o teme "/[podno-
paloHaIbHbIE BBIPAXKECHUS"

72 JpoOHO-paninoHaIbHbIC YpaBHEHUS
Pemenne 1poOHO-paliMOHaNIbHBIX

73 YpaBHEHUH, CBOISAIINXCS K TUHEUHBIM
YpaBHECHUSM
Pemenne npoOHO-palioOHaIbHBIX

74 YpaBHEHUH, CBOISIIMXCS K JIMTHCHHBIM
YpaBHCHUSM

75 Pemenne npoOGHO-parioHAIBHBIX




YpaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM
ypaBHEHUSIM

76

Pemenne npoOGHO-parimoHAIBHBIX
YpaBHEHUH, CBOAAIIMXCS K KBaIPATHBIM
ypaBHEHUSIM

77

Pemenne npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOISIIMXCA K KBaIPATHBIM
YpaBHEHUSIM

78

Pemenne npoOHO-palioOHaIbHBIX
YpaBHEHUH, CBOISIIIMXCS K KBaIPATHBIM
ypaBHEHUSIM

79

80

Pemenne npoOGHO-parimOHaIBHBIX
YpaBHEHHUH METO/I0M 3aMEHbI
MEePEMEHHOMN

Pemenune npoOHO-paninoHaIBHBIX
YpaBHEHUN METO/I0M 3aMEHBI
MIEPEMEHHOM

81

Pemennie npo6HO-paliMOHaNIbHBIX
YPaBHEHUH METOJIOM 3aMEHBI
MEPEMEHHOM

82

Pemrenne npoOGHO-parioHaIbHBIX
yYpaBHEHHI METOJIOM 3aMEHBI
MepEeMEHHON

83

PerieHne TEKCTOBBIX 33144 C TIOMOIIIBIO
JIPOOHO-PAIMOHAIBHBIX YPaBHEHUH

84

PeleHne TeKCTOBBIX 3a71a4 C TOMOIIIBIO
JIpOOHO-PalIMOHANBHBIX YPaBHEHUH

85

Pemienyre TeKCTOBBIX 327124 C IOMOIIBIO




JIpOOHO-PaLIMOHANIBHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

86 JIpOOHO-pallMOHATILHBIX YPaBHEHUN

87 Penienne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO
JIpOOHO-paIlMOHANIBHBIX YPaBHEHHH

88 Penrenne TeKCTOBBIX 33124 C TOMOIIBIO
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH

89 ['paduueckas HHTEpHIpeTaLus YpaBHEHHHA
C IByMsI IEPEMEHHBIMU

90 KonTponbHas padora no teme "J[poOHo-
paluoHaIbHbIE ypaBHEHUS "

o1 OO6nacTb onpeseneHnss 1 MHOKECTBO
3HAYCHUH QYHKIIUU

92 OO6nacTh onpeeneHuss 1 MHOKECTBO
3HaueHUN QYHKINU

93 Crioco6bI 3a1aHus PyHKIMNA

94 I'paduk dyHxIIH
YreHue cBOMCTB PyHKLINU IO €€

95 rpa¢uky. [Ipumeps! rpadukoB GpyHKINH,
OTPaKaIOIIUX pealibHbIE MPOLIECCHI
OyHKIMH, OMCHIBAIOIINE IPAMYIO U

96 00paTHYIO POTIOPIIMOHATILHBIE
3aBUCUMOCTH, UX TpaduKu
OyHKIUH, ONMCHIBAIOLIIE MPSIMYIO U

97 00paTHYIO NPONOPLHUOHATIBHbIE
3aBUCUMOCTH, X T'papuKH

08 OyHKITUH, OTIMCHIBAIOIIIE MTPSIMYIO

00paTHyIO IPOMOPIIMOHAIIBHBIE




3aBUCHUMOCTH, UX Fpa(bI/IKI/I

99 @yHKMA Y = X2 U e€ cBoicTBa 1
100 OyHkuA Y = X2 u e€ cBOMCTBa 1
101 Oyukuus Y = X3 u e€ cBoiicTBa 1
102 DyHKIUA Y =K/X 1 €€ CBONCTBa 1
103 OyHKIUA Y =K/X U €€ CBOICTBa 1
104 OyHKIUA Y =VX U €€ CBOMCTBa 1
KoHnTtponbHas paboTa mo teme
105 | " 1
DyHKIU
106 CTeneHsb ¢ IeNbIM MoKa3aTeaeM 1
107 CBolicTBa CTEIICHU C IIEJIBIM ITOKa3aTelIeM 1
108 CBoJicTBa CTEIEHH C IIEJIBIM MOKA3aTEIEM 1
109 CBoIiCcTBa CTEIIEHH C IIEJIBIM MOKa3aTeIeM 1
[IpeoOpazoBaHue BBIPAKCHHIA,
110 coJiepKalluX CTENEHH C LEIbIM 1
[IOKa3aTejIeM
[IpeoOpazoBaHue BBIPAKCHHIA,
111 coZepKalUX CTENEHHU C LIEJIbIM 1
IoKa3aTelieM
[IpeoOpa3zoBanme BhIpaKEHUH,
112 coaepKaluxX CTENEHHU C LIEJIbIM 1
IIOKa3aTejIieM
113 CranpapTHbIil BUA yncia
114 CraHmapTHBIN BU YncIa
115 JleficTBUS C YuciaMu, 3alTMCaHHBIMU B 1
CTaH/IapTHOM BHUJIE
116 JleicTBUS ¢ YhCIIaMu, 3alIMCAaHHBIMU B 1




CTaHJapTHOM BHJC

Pa3mepbl 00bEKTOB OKpYXArOIIEro MUpa,

117 JUIMTEIIbHOCTD MPOLIECCOB B
OKPYXAroIIeM MUPE
Pasmepbl 00bEKTOB OKPYKAIOIIETO MUPA,

118 JUTUTEIBHOCTD MTPOIIECCOB B
OKPY’KaIOIIeM MHUPE
Pa3mepbl 00BEKTOB OKPYKAIOIIETO MUPA,

119 JUTUTENBHOCTD MPOLIECCOB B
OKpYXaroIieM MUpe

120 JleneHue ¢ 0cTaTKOM

121 CpaBHeHUS TENBIX YUCEI IO MOAYIIO
HATYypaJIbHOTO YKCiIa

122 CpaBHeHUS IENbIX YHCEeIl IO MOAYIIO
HATypaJbHOTO YHCIIa

123 CBolicTBa CpaBHEHUH 110 MOAYIIIO

124 CBoiicTBa CpaBHEHUH IO MOJTYITIO

125 OcTaTKu CyMMBI U IPOU3BEICHHUS T10
JTAHHOMY MOJIYJTIO

126 KonTponbHas pabota o temam
"Crenenn", "JlenumocTs"
[ToBTOpenue u o0o6meHue. Pemenue

127 JTUHCWHBIX HEPABEHCTB C OHOU
MEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPABEHCTB C OJTHOU IEPEMEHHOMN
[ToBTOpenue u 06o0eHNe. Pemenue

128 JTUHEWHBIX HEPABEHCTB C OJTHOM

MEPEMEHHOMN U CUCTEM JIMHEHHBIX




HEPABEHCTB C OJIHOW NMePEMEHHON

129

[ToBTOpeHue n 06o0IIEeHNE.
ToxxnecTBeHHBIC IPEOOpa30BaAHUS
BBIPKCHUH, COJIEpIKAIINX
apuQMeTHIYECKIE KBapaTHbIC KOPHH

130

[ToBTOpenue u 00o6meHue. Pemenne
KBaJPaTHBIX YpaBHEHUN. Pemenne
TEKCTOBBIX 337]a4 C IOMOUIbIO
KBaJIpaTHBIX YpPaBHEHUN

131

[ToBTOpenue u 06o0eHNe. Pemenue
3a71a4 U3 peaIbHON KU3HU

132

133

[ToBTropenue u o6o0IIeHNE.
ToxxnecTBeHHBIE IPEOOPa30OBaHUS
palOHATBHBIX BBIPAKCHUI

[ToBTOpenue u o0o6meHne. Pemmenne
JIPOOHO-PAMOHABHBIX YPaBHEHUH,
CBOJISILIMXCS K IMHEHHBIM WU K
KBaJ[paTHBIM ypaBHeHUsM. Perenne
TEKCTOBBIX 33/1a4 C MOMOILBIO JPOOHO-
palMOHATIBHBIX YPABHEHUMN

134

[ToBTrOopenue u 06061meHue. Pemmenue
TEKCTOBBIX 33124 Pa3INYHBIMH
crocobamu

135

Hrorosasi koHTpOBHAsS paboTa

136

[ToBropenue u o600mmenue. Pemenne
3a]a4 U3 peajbHON )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136




9 KVIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Oynkiust. CBoiicTBa GyHKIIUN: HYJIH

(G YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(G YHKIMH, TPOMEKYTKH BO3PACTAHUS
yObIBaHUS QYHKINH, YETHBIE M HEUETHBIE
dbyHKIIMH, HAUOOJIBIIIEEe U HAUMCHBIIICE
3Ha4YCHHs QYHKITUN

@ynxmyst. CBoiicTBa (HYHKIMNA: HYIH
(byHKLIUY, TPOMEXYTKH 3HAKOMOCTOSHCTBA
(GyHKLMY, TPOMEXKYTKH BO3pacCTaHUs U
yObIBaHUs QYHKINU, YETHBIE U HEUETHBIE
¢byHKIMY, HanOOJIbIIIEe U HANMEHbBIIIEE
3HA4YeHUs PYHKIIUU

[Toctpoenue rpagukoB GyHKIMH C
MIOMOIIBIO IPE0OPa30BAHUIM

[Toctpoenue rpadukoB GyHKLUH C
MOMOIIBIO TIpeoOpa3oBaHuit

KBanpatnsiii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXWIEHA

Paznoxxenue KBaJipaTHOro TpEXUaeHa Ha
JIMHEUHBIE MHOKUTEIHN

Paznoxenue KBaApPaTHOT'O TpéaneHa Ha
JIMHEHHBIE MHOKHUTEIIN




KBagparnunas GpyHkmnus u e€ cBoCTBa

[Tapabomna, KOOpAUHATHI BEPIIUHbI

o napaboJIbl, OCh CHMMETPHUH 11apadoIIbl

10 [Toctpoenue rpadrka KBaApaTUIHON
byHKIIH

11 [Toctpoenue rpaduka KBaApaTUUHON
byHKIIH

12 [Toctpoenue rpadrka KBaApaTUIHON
byHKIIUN
[Tonosxenune rpadrka KBagpaTUIHON

13 (GyHKIMH B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxenune rpadguka KBaIpPaTUIHON

14 (YHKIIUY B 3aBUCUMOCTH OT €€
KO3 PHUIIHEHTOB

15 Hcnonp30BaHne CBOMCTB KBaAPATUIHOMN
GyHKIMH U1 peteHust 3aaa4

16 Hcnonb30BaHne CBONCTB KBaAPATUUHOM
GyHKIMM IS petieHust 3aaa4

17 Hcnonp30BaHne CBOMCTB KBAAPATUYHOMN
GbyHKIMH 1S peleHust 3a1a4

18 Crenennble (YHKIMH ¢ HATYypalIbHBIMU
MOKa3aTeIsIMU, UX TpauKu U CBOKWCTBA

19 CreneHnble (HYHKIIUH ¢ HATYpPATHHBIMHU
MOKa3aTesIMU, UX TPaQUKU U CBOWCTBA

20 Crenennble (yHKIIUH C HATypaIbHBIMU
MOKa3aTesiMU, UX TpauKu U CBOKWCTBA

21 CrenenHble (YHKINU C HATYypaTbHBIMU




IIoKa3aTeJIiMH, UX I‘pa(bI/IKI/I H CBOICTBa

Ipadukn dyskmmit: y =Vx , y=Vx , y=|

22
X|

23 |Fpa(l)I/IKI/I dymkimit: y =Vx , y=3Vx , y=| x

24 Ipadukn dyskmmit: y=Vx , y=Vx, y=|
x|

25 Konrponsnas padora no teme "®ynkuun"
IToHsiTHE O pelIeHNH HEPABEHCTBA C OJITHOU

26 nepeMeHHON. MHOXECTBO peIIeHH
HEpaBEHCTBa

97 KBaznpaTHble HEpaBEHCTBA C OJTHOM
NepEeMEHHOM

)8 KBanpaTHble HepaBeHCTBA C OJJHOM
MEPEMEHHOM

29 Pemenue HepaBeHCTB TpapUUECKUM
METOZOM M METOJJOM MHTEPBAJIOB

30 Pemienue HepaBeHCTB rpaguuecKum
METOJIOM M METOJ/IOM UHTEPBAJIOB

31 HepaBeHctBa, cofepxaliie 3HaK MOy

32 HepaBeHcTBa, cofepxaliie 3HaK MOy

33 Cucrembl HEPaBEHCTB C OHOU
MEPEMEHHOM

34 CucreMbl HEpaBEHCTB C OAHOMI
NepEeMEHHOM

35 Pemenne TeKCTOBBIX 3a71a4 ¢ IOMOIIIbIO

HCPaBCHCTB, CUCTCM HCPABCHCTB




36

Penrenne TekcTOBBIX 3ajJa4 C IIOMOIIBIO
HEPaBCHCTB, CUCTCM HEPABCHCTB

37

HepaBeHCTBO ¢ AByMsI IEPEMEHHBIMU.
Pemenne HepaBeHCTBaA C IByMs
[IEPEMEHHBIMU

38

['paduaeckuii MeTox peIeHUsI CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU

39

Cucremsnl HCPAaBCHCTB C ABYM:
MNEPpEMECHHBIMU

40

KonTtponbHas paboTa mo teme
"KBanpaTHble HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHUSA

42

[IpumMepbl IpUMEHEHU METOI0B
PaBHOCHJIBHBIX MPeoOpa3oBaHui, 3aMEHbBI
MIEPEeMEHHOH, rpaaeckoro MeTo1a mpu
pelieHuu ypaBHeHu 3-1 u 4-ii cTenenen

43

[IpuMepsl IpUMEHEHNU METOI0B
PaBHOCHIIBHBIX ITPe0Opa30BaHUM, 3aMEHBI
MEPEMEHHOM, rpagruecKoro MeToia npu
pelieHuu ypaBHeHHU 3-1 u 4-ii cTeneHei

44

IIpumepsl IPUMEHEHUH METO0B
PaBHOCHIIBHBIX ITPe0Opa30BaHUM, 3aMEHBI
IIEpEMEHHOM, rpa)u4ecKoro MeTo1a pu
pelieHuu ypaBHeHHM 3-1 U 4-ii cTeneHen

45

Pemenue 1po6HO-paiMoHaIbHBIX
YpaBHEHMI U HEPABEHCTB

46

Pemenue npoOHO-paliMOHaNIbHBIX
YpaBHEHUH U HEPABEHCTB




47

Pemenne npoOHO-paliMOHaNIBHBIX
YpaBHEHUH U HEPABEHCTB

48

Pemenue 1poOHO-paliMOHaNbHbBIX
YpaBHEHUI U HEPABEHCTB

49

Pemenue cuctem ypaBHeHI/Iﬁ C ABYM:L
MNEPEMEHHBIMU

50

Pemenue cucreM ypaBHEHUH C IByMs
[IEPEMEHHBIMU

o1

Pemienue npocTelmx cuctem
HEJIMHEHHBIX YPaBHEHUH C JBYMsI
nepeMeHHbIMHU

52

53

Pemenue npocrenimmx cucreM
HEJIMHEHHBIX YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU

Pemenne nmpocrenmux cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

54

Pemienue npocTelmx cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
NIEpEMEHHBIMU

55

['pacduyeckuii METO peIICHHS CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C IBYMsI
NepeMEHHBIMU

56

['paduueckuii MeTom pereHus: CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C IBYMs
[IEPEMEHHBIMU

57

CucreMa IByX HEJTMHEUHBIX YPABHEHUH C
ABYMs IEPEMCHHBIMHU KaK MOJICJIb




peaNbHON CUTYalllH

58

Cucrema AByX HEJIMHEMHBIX YPaBHEHUM C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanabHON cUTyaluuu

59

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHHH C
JByMsI IEPEMEHHBIMU KaK MOJIENb
peanbHON cUTyaluuu

60

Cucrema IByX HEJIMHEWHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU KaK MOJIEIb
peabHOM CUTYyalK1

61

Cucrema HeJIMHENHBIX YpaBHEHUH C
apaMeTpoM

62

63

CucreMa HEIMHEHWHBIX YPABHEHUH C
napaMeTpom
Cucrema HeJIMHENHBIX YPaBHEHUH €
IapaMmeTpoM

64

[Tpocreiimue HepaBEeHCTBA C IBYMsI
HNEPEMEHHBIMH U UX CHCTEMBI

65

KontponbHas pabota mo Teme "YpaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI"

66

[ToHsiTHE YMCIOBOI HOCIIEI0BATEILHOCTH.
Koneunsie 1 0ecKOHEUHBIE
[MOCIEI0BATENBHOCTHA

67

OrpaHuueHHas OCJIEI0BATEIBHOCTb.
MoHoToHHO Bo3pacTatoiias (yobIBaromiast)
MOCJIEI0BATEIBHOCTh

68

CnocoObI 3a1aHus IMOCIICI0BATCIIHHOCTH:
OIKMCATENIbHEIN, TAOJIMYHELIH, C IIOMOIIBIO




dbopMyIibl N-TO UieHa, PEKyPPEHTHBIH

ApudmeTrueckasi U reoMeTpruIecKast

69
IIPOrpeccuun

70 Apudmernueckas ¥ reoMeTpuyecKast
Iporpeccun

71 CBoiicTBa 4JI€HOB apUPMETHUECKON U
r€OMETPUUYECKON MTPOrpeccuil

79 CBoiicTBa 4IeHOB apUPMETUUECKON U
reOMETPUUYECKON TPOrpeccuid

73 ®opmyibl N-To WwieHa apuPpMEeTHUECKON 1
r€OMETPUYECKON MTPOrpecCuil

74 ®opmynbl N-ro 4ieHa apupMeTHIecKoil u
reOMETPUUYECKON TPOrpeccuid

75 ®opmybl N-To wieHa apuPpMETHUECKON 1
r€OMETPHYECKON MTPOrpeCCUil
®opMyibl CyMMBI IEPBBIX N UIEHOB

76 apupMETHIECKON U TEOMETPUICCKON
nporpeccui
®opMyibl CyMMBI IEPBBIX N UIEHOB

77 apu(pMETHYECKON U TEOMETPUIECKOM
[Iporpeccuu
@DopMyibl CyMMBI IIEPBBIX N YICHOB

78 apupMeTUYECKON U TEOMETPUIECKON
IIporpeccui

79 3amaun Ha MPOLIEHTHI, AHKOBCKHE BKJIa bl
Y KPEIUTHI

80 3a/auu Ha MPOLIEHTHI, 0AHKOBCKHE BKJIA/IbI

N KPpCANUTBL




3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIA B

81
Y KPETUTHI

82 3a/auu Ha MPOIICHTHI, 0AHKOBCKUE BKJIIAIbI
U KPETUTHI

83 3a1aun Ha MPOLEHTHI, AHKOBCKHE BKJIa bl
Y KPETUTHI

84 3a/auu Ha MPOIICHTHI, 0AHKOBCKUE BKIIA/IbI
U KPETUTHI

85 3amaun Ha MPOLIEHTHI, 0AaHKOBCKHE BKJIa bl
U KPEIUThI
[IpencraBnenue 0 CXOAUMOCTH

86 I10CJIEJ0BATEIBLHOCTH, O CYMMUPOBAaHUNU
0ECKOHEUHO yOBIBaIOLIEH reOMEeTPUIECKOM
porpeccun
[IpencraBnenue 0 CXOAMMOCTH

87 II0CJIEIOBATEIBLHOCTH, O CYMMUPOBAaHUU
0eCKOHEUHO yOBIBaIOLIEH reOMEeTPUIECKOi
porpeccun

88 Meton MaTeMaTH4IeCKON HHIYKITHH

89 MeTto MaTeMaTHYeCKON HHYKIHH

90 Konrponbnas padora no teme "Yucnossie
MOCJIEI0OBATEIBHOCTH M IPOTPECCUH "

01 Kopens n-ii crenenu. CoiicTBa KOpHS N-i
CTENIEHU

92 Kopens n-ii crenenu. CBolicTBa KOpHs N-I
CTENEeHU

93 Kopens n-ii crenenu. CoiicTBa KOpHS N-i

CTCIICHHU




94 CrerneHb ¢ pallMoOHATBHBIM ITOKa3aTeIeM U
€€ cBoIicTBa

95 CTCHCHB C paI_II/IOHaJIbHBIM I10Ka3aTcJICM U
€€ CBOIiCTBa

9 CreneHs ¢ panrOHAJIbHBIM IIOKA3aTCJICEM U

€€ cBoiicTBa

ToxnecTBeHHbIE TPe0Opa30BaHUs
97 BBIPAXXEHUI, COepKAIUX KOPEHB N-i1
CTENeHU

ToxxnecTBeHHBIE TPe0Opa3OBaHUS
98 BBIPa)KEHUH, COJIEpKAIIUX KOPEHb N-i
CTETICHH

ToxmecTBEHHBIE TPEOOpa3OBaAHMUS
99 BBIPOKCHHM, COACPKAIIUX KOPEHb N-i
CTETICHU

ToxxaecTBeHHBIE TIPEOOpA3OBaAHUS
100 BBIPQXXEHH, COIEPIKAIIUX CTENEHB C
paloHa IbHBIM ITOKa3aTeIeM

ToxnecTBeHHbIE IPEOOPA3OBaAHUS
101 BBIPAKECHHM, COAECPIKAIUX CTEIIEHB C
paloHaIbHBIM IIOKa3aTENEM

102 KonTtponbHas padota mo teme "CreneHs ¢
palMOHAIBHBIM TTOKa3aTenem"

IToBTOpenue n o0odmeHue. Yncna u
103 BBIYHCIICHUS (3aIIUCh, CPABHEHUE,
JeCTBUS C EHCTBUTENBHBIMU YHCIIAMU,

qHCIIOBas IpsMast)

104 [ToBTOpenue u o0odmeHue. Yncna u




BBIYHCIICHHSI (3aITUCh, CPAaBHEHUE,
IEUCTBUSA C JCHUCTBUTEILHLIMH YHCIIAMH,
quCJIOBas IpsMast)

105

[ToBTOpenue u 0606meHue. Yncna u
BBIYUCIICHUSI (TIPOIICHTHI, OTHOIICHUS,
MIPOTIOPITHH )

106

IToBTOpenue u o0o0meHue. Yncna u
BBIYUCIIEHUS (IIPOIIEHTHI, OTHOIICHUS,
IPOMOPLIKN)

107

[ToBTOpenne u 0600menue. Ynucna u
BBIUKCJIEHMS (pEIlIeHre 3a/]a4 U3 peaslbHOM
JKU3HN)

108

[ToBTOpenue u 0606meHue. Yncna u
BBIYUCIICHUS (PELICHHE 3a/1a4 U3 peallbHOM
KHU3HU)

109

110

[ToBropenue u o6o6menue. Yucna u
BBIYHCIICHUS (OKPYTJICHUE, TPUOIIKEHNE,
OIICHKA)

[ToBTOpenue u 0600menHne. TekcToBbIE
3a/1aun (pereHrue TeKCTOBBIX 331a9
apuMeTHuecKuM U anredbpandecKum
crocobamm)

111

[ToBTOpenue u 0600menHne. TekcToBbIE
3aauu (pereHre TEKCTOBBIX 3a/1a4
apuMeTHIeCKUM U anreOpandecKum
crocobamm)

112

[ToBTOpenue u 0600meHne. TekcToBbIE
3a/1auy (pelIeHne TEKCTOBBIX 3a71a4




apu(pMETUYECKUM H aJIreOpandecKumM
crocobamm)

113

[ToBTOpenue u 06061menue. TekcToBbie
3a/1auu (pelleHrne TEKCTOBBIX 3aJa4
apumeTHuyecKuM u anredbpandeckum
crioco6amm)

114

[ToBTOpenue u 0600meHre. TekcToBbIE
3aa4n (perIeHrue TeKCTOBBIX 3a/1a4
apumeTnyecKuM U anredbpandeckum
crioco6aMm)

115

[ToBTOpenue u 0600meHne. TekcToBbIE
3a/aun (pereHue TeKCTOBBIX 3a1a9
apudmeTnyecKuM U anredbpandeckum
crioco6amm)

116

[ToBTOpeHue n o0o0IIEHHE.
Anrebpanyueckue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpanyeCcKux
BBIPAYKCHUH, COZCPIKAIINX CTEIICHD C
IeJIBIM TTOKa3aTeIeM)

117

[ToBTOpeHue u o0001IIEHHE.
Anrebpanyueckue BBIPaKEHHS
(mpeobpazoBaHue anreOpanyecKux
BBIPKEHHH, COACPIKALINX CTEIICHb C
1ETIBIM TI0Ka3aTesIeM)

118

[ToBTOpeHue n 0000IIEHHE.
Anrebpanyueckue BbIPAKEHHS
(mpeobpazoBaHue anreOpanyecKux
BBIPAKCHUH, COZECPIKAIINX CTEIICHD C
LEJIBIM TIOKa3aTesIeM)




119

[ToBTOpEeHHE U 0000IICHNE.
Anre6panueckue BbIpaXeHHs
(mpeoOpazoBaHue anreOpanuecKux
BBIpAKCHUH, COMIEpIKAIINX
apu(METHUECKUIT KBaIPATHBIN KOPEHB )

120

[ToBTOpEeHME 1 0600IICHHE.
Anrebpanyueckue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpanyecKux
BBIPAXKEHHUI, COJIEPIKALLNX
apumeTHuyecKuil KBaJIpaTHbII KOPEHb)

121

122

[ToBTOpeHue u 0600IICHNE.
Anrebpanyueckue BBIPAKCHHS
(mpeobpazoBanue anreOpanyecKux
BBIPAKCHUH, COJIEpIKAIINX
apudmeTnyecKkuil KBaJIpaTHbIN KOPEHB)
[ToBTOpeHue n 00001IIEHHE.
Anrebpanyueckue BBIPAKEHHS
(mpeobpazoBaHue LENIBIX U IPOOHO-
palMOHABHBIX BBIPAKESHUI )

123

[ToBTOpeHue u 00001IIEHHE.
Anrebpanyueckue BBIPaKEHHS
(mpeobpazoBaHue LENBIX U JPOOHO-
palMOHABHBIX BBIPAKESHUI)

124

[ToBTOpEeHME U 0060OIIICHHE.
Anre6panyeckue BbIpaXeHHs
(mpeoOpazoBaHMe LENBIX U JPOOHO-
palMOHaIBHBIX BIPAXKEHUH )

125

[ToBTOpEeHHME U 00600IICHHE.
Anrebpanueckre BbIpaXeHHs




(mpeobpazoBaHue IEIBIX U IPOOHO-
paIMoOHAaIBHBIX BBIPAKECHUH )

126

[ToBTOpenue u o6oOIIeHNE.
AnreOpandecKue BRIpaKeHHUs (Pas3iioKeHNe
MHOTOWIEHa Ha MHOKHTEIH, B TOM YHUCIIE C
HCTIONIF30BaHUEM (DOPMYJT COKPAIIEHHOTO
YMHOKEHUS)

127

[ToBTOpenue u 06o0IIeHNE.
AnreOpandecKue BRIpayKeHHUs (Pas3iioKeHNe
MHOTO4WIEHa Ha MHOKHTEIH, B TOM YHUCIIE C
HCTIONIb30BaHUEM (hOPMYJI COKPAIIEHHOTO
YMHOKEHUS)

128

[ToBTOpenue u o6oOdIIeHNE.
AnreOpandecKie BRIPaKECHUS (Pas3lioKeHUe
MHOTOWIEHA Ha MHOKHTEIH, B TOM YHUCIIE C
HCTIONIb30BaHUEM (hOPMYJI COKPAIIEHHOTO
YMHOKEHUS)

129

[ToBTOpeHue u 0000IIECHUE.
AnreGpanyeckue BbIpaXXeHHs
(MonenupoBaHUE C TOMOIIBIO (hopMy
peabHBIX MPOLIECCOB U SBJICHHI)

130

@OyHKIMM (TOCTPOCHUE, CBOMCTBA
M3YYEHHBIX (YHKITUI)

131

[ToBTOpenue u 06001EeHNe. DYHKITMH
(moctpoeHue, CBOMCTBA U3YUEHHBIX

yHKIHiT)

132

[ToBTOopenue n 06061meHne. OyHKINH
(mmocTpoeHue, CBONCTBA M3Y9YEHHBIX

yHKIIHi)




[ToBTOpenue u 0600meHne. DYHKITMH

133 (rpaduueckoe pernieHne ypaBHEHHA U HX 1
CUCTEM)
[ToBTopenue u 06061meHue. OyHKINH

134 (rpaduueckoe pelieHue ypaBHEHUN U UX 1
CHCTEM)

135 HToroBast KOHTpOJIbHAs paboTa 1

136 [ToBTopenue u 06061meHne. OyHKINH 1
(MoeTMpOBaHKE PEabHBIX IPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME
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